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SPAMERSCHE 

B U C H D R U C ~ E R E I 

I N L E J P Z I 0 



VORWORT 

Die zahlreichen Berechnungen von Wärme- und Kälte

verlusten isolierter Rohrleitungen und Wände, die wir tag

täglich durchfuhren müssen, sind so zeitraubend, daß wir 

uns veranlaßt sahen für den internen Gebrauch die Werte 

systematisch zu errechnen und tabellarisch zu ordnen. Zahl

reichen Anregungen aus der Industrie folgend, haben wir uns 

nun entschlossen, auch der Allgemeinheit die Werte zu

gänglich zu machen und sie in Druck zu geben. Die Tafel 

ist möglichst allgemein angesetzt, so daß wir hoffen, mit 

ihrer Hilfe in Zukunft fast alle Wärmeverlustrechnungen zu 

ersparen. Wir haben uns den Arbeiten um so lieber unter

zogen, als wir damit eine allgemein empfundene Lücke in 

der Wärmetechnik auszufüllen glauben. 

Das Buch wurde von unserer wissenschaftlichen Abteilung 

unter Leitung von Herrn Dr.-Ing. W. jürges bearbeitet. 

Auch an dieser Stelle möchten wir nochmals allen denjenigen 

die durch ihre Mitarbeit zum Gelingen der Wärmeverlusttafel 

beitrugen, insbesondere Herrn Dipl.-Ing. H. Kanziger, danken. 

GRÜNZWEIG &. HARTMANN 
G. m. b. H. 

Ludwigshafen a. Rhein 
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EINLEITUNG 

Die vorliegende Wärmeverlusttafel wurde zu dem Zweck zusammengestellt, 
umständliche Rechenarbeiten in Zukunft zu ersparen. Sie ermöglicht die Wärme
und I(Alteverluste isolierter Rohrleitungen und Wände unmittelbar genau abzulesen 
und zwar für alle Fälle, die in der Praxis normalerweise vorkommen. Bisher war 
man entweder gezwungen; die Wärmeverluste zu errechnen oder sie aus mehr oder 
weniger genauen graphischen Darstellungen oder sonstigen Zusammenstellungen 
auf verhältnismäßig umständliche Art zu bestimmen. 

Analytische Bestimmung der Wärmeverluste 
Die Wärmeverluste eines Rohres pro Meter Rohrlänge errechnen sich nach 

der Gleichung 

Q = n%· 1 ("d~ 'I) 1 kcal/lfdm, 

2A IOd, + lX.d. 

(I) 

worin 

ist. 

Q = die übertragene Wärmemenge in kcal{lfdm, 
% = die Zeit in Std, 
t, = die Temperatur des Rohres in 0 C, 
'. = die Temperatur der 'Luft in 0 C, 
d, = der äußere Durchmesser des Rohres in m, 
d. = der äußere Durchmesser der Isolierung in m, 
(Jt = die Wärmeübergangszahl von der Isolierung an die Luft einschließlich 

Strahlung in kcal/ml , Std, 0 C und 
Ä. = die Wärmeleitzahl der Isolierung in kcal/m, Std, ., C 

Für die ebene Wand lautet die analoge Gleichung für die Wärmeverluste 

Q = F· %(1, - '.) kcal, (2) 

J... +.! + d1 + ~ 
IX, l Ä.1 IX. 

worin 

ist. 

'. = die Lufttemperätur in 0 C, 
d, d1 = die liolierstärke in mund 

F = die Oberfläche in ml 
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Die WärmeübergangszahllX setzt sich dabei zusammen aus dem übergang durch 
Konvektion (IX.,) und der Strahlung ()I, = a . C. 

worin 
IX = IXjj + .aC , (3) 

C = die Strahlungskonstante in kcal/m8, Std, ° C' und 

ist. 
Die I(onvektionszahl IXjj ist abhängig von der übertemperatur und der Ge

staltung der Oberfläche; sie errechnet sich für eine ebene Wand zu 

IXjj = 3,00 + 0,08 e für €J < 10 0 } bei ruhender Luft nach 
IX., = 2,2 Ve für e> 100 Nusselt (s. Fig. 2), 

IX., = 5,3 + 3,6 w für w::;;; 5 m/sec } bei bewegter Luft nach 
IX., = 6,47 . WO·?8 für w> 5 m/sec Jürges (s. Tabelle 5). 

(4) 

(5) 

(6) 

(7) 

Die I(onvektionszahl für einen zylindrischen I(örper errechnet sich nach 
den Gleichungen: 

(8) 

für ruhende Luft bei Turbulenz nach Koch (s. Fig. I). 

IIXII = 0067 l. (1273 + d.w· 0_)0.718 
I , d. z. (9) 

für bewegte Luft nach Nusselt (s. Fig.3, für 5 misec Windanfall). 

Gemäß der Definition der Wärmeübergangszahl errechnet sich die von der 
Oberfläche an die Umgebung abgegebene Wärmemenge, wenn die Oberflächen
temperatur um e ° C größer ist als die Außentemperatur, zu: 

Q = IX • p. z· €J kcal. (10) 

Nachstehend sind an 3 Beispielen die Wärmeverluste von Wänden und Rohr
leitungen errechnet. 

1. Beispiel: Ebene Wand. Gesucht ist der Wärmeverlust einer I(ühlraum
wand, 11/. Backstein, und 10 cm I(erk stark. Die Temperatur im Inneren des 
Raumes ist -10°C; die Außenluft hat eit:1e Temperatur von +IO°C. Nach Glei
chung (2) ist 

p·z·J 
Q = 1 d d1 J kcal. 

-+,+,+-
IX, " "I IX. 

(t,-t.)=J=(-IO- +10)=20°, P=lm·, z=1 Stunde, 
d für Backstein = 0,38 m, 
l für Backstein = 0,7 kcaljm, Std, ° C, 

dl für I(ork = 0,10 m, 
Al für I(ork = 0,03 kcal/m, Std, 0 C, 



IX = I (B); e wird zunächst geschätzt zu 0,9° C, also IX;! = 3,0 + 0;08 • e = 3,07 
(aus der Fig. 2 zu entnehmen). Dazu kommt der Strahlungsanteil tx,= a • C. 
Auf Seite 256 findet man a mit 0,734, also ist bei einer Strahlungskonstanten C = 4,0 
der Strahlungsanteil IX, = 2,94. txl ist demnach 3,07 + 2,94 = 6,01 kcaljm2, Std, °C. 
tx. wird zunächst angenähert gleich txl gesetzt . 

. In Gleichung (2) eingesetzt ergibt das 

2O.J·l 
Q = 1 038 01 1 = 4,79 kcal/mz, Std. 

-+-'-+-'-+-6,01 0,7 0,03 6,01 

Dieser Wert wäre richtig, wenn B am Anfang zu 0,9 ° C richtig geschätzt worden 
wäre. Zur Kontrolle muß also die Oberflächentemperatur nachgerechnet werden. 
Sie ergibt sich aus der Gleichung (10) 

Q = IX • P • z . 19 kcal 
zu 

19= -pQ = 0,797°C=0,80° C. 
tx • • z 

Demnach war 19 = 0,10° C zu groß gewählt. Es muß also eine nochmalige Nach
rechnung mit B = 0,80° C durchgeführt werden: 

IXa wird aus Fig. 2 entsprechend B = 0,80° C zu 3,06 abgelesen, der Tempera
turfaktor ist Interpoliert für _10 0 C und -9,20° C Oberflächentemperatur auf 
0,732 (s. Tabelle 6). Demnach ist IX, = 4.0,732 = 2,93. Somit wird IX; = 3,06 + 2,93 
= 5,99 kcaljmB, Std, 0 C. 

tx.~IXjj + a· C 

= 3,06 + 0,902 . 4,0 = 6,67 kcalfml , Std., ° C. 

Also ist der Wärmeverlust 

Q... 1 0,38 20 0,1 1 = 4,80 kcal/m2, Std. 
-+-+-+-5,99 0,7 0,03 6,67 

Der in 2. Annäherung errechnete Wert für Q ist demnach um 0,2% von dem 1. ver
schieden. Die Obertemperatur ist in 2. Annäherung also 

Eine weitere J(ontrollrechnung für Q Ist meistens nleht nötig, da der Einfluß 
der Änderung der Wärmeübergangszahl auf den Wärmeverlust von isolierten 
Rohrleitungen klein ist. 

2. Beispiel. Rohr. Gesucht ist der stündliche Wärmeverlust eines Rohres 
von 152 mm äußerem Durchmesser bei 80 mm Isolierstärke (l = 0,062) und 220° C 
ROhrtemperatur. Die Lufttemperatur ist +10 0 C. 
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Der Wärmeverlust errechnet sich nach Gleichung (1) 

Q = :Ir • Z 1 (t,;;: t~ kcal/lfdm. 

2A In d, + ",d. 
Eingesetzt ergibt das 

220 - 10 
Q =:Ir' 1 0312 1 = 106,2 kcal/lfdm, Std. 

~~;;;; In -~-- + ,.----~= 
2· 0,062 0,152 8· 0,312 

'" wurde geschätzt zu 8 kcal/m l , Std, oe und in der 1. Annäherung so eingesetzt. 
Es muß der Gleichung (8) 

A A "'. = - 9"" bzw. '" = - 9'.14 + a . C 
:lrd. :lrd. 

(nach Gleichung 3) genügen. 
Aus Q = '" F Z 8 (Gleichung 10) folgt mit F = :Ir d.· 1 : 

8 = ~ = 106,2 = 13,5° C. 
"':lrd. 7,84 

A 
Demnach muß", = -d 8°·" + a· C = 2,44 + 4,31 = 6,75 sein. Also statt dem 

:Ir • 

Wert 8 muß IX mit 6,75 in die Ausgangsgleichung eingesetzt werden. Die 2. An
naherung ergibt also 

Q = 105,2 kcal/lfdm, Std. 

Die weitere I(ontrollrechnung zeigt, daß dieser Wert Q = 105,2 genügend genau 
ist, denn es ergibt sich hieraus, analog errechnet wie oben: 

8 = 13,4° und 
IX == 6,73 kcal/ml , Std., 0 C; also 
Q = 105,1 kcal/lfdm, Std. 

Die Differenz ist gegenüber dem in 2. Annäherung errechneten Wert bereIts un
bedeutend. 

3. Beispiel: Rohr mit Windanfall. Gesucht ist der stündl. Wärmeverlust 
einer 318er Rohrleitung, die im Freien verlegt Ist bel lOO!l1m Isollerstärke, 
(J. = 0,082), 400° e Rohrtemperatur, Wlndgeschwingk~it w = 5 rn/sec, Außen
temperatur + 20 0 C. 

Unter Schätzung von IX = 19,9 (Flg. 3) wird in Gleichung (I) eingesetzt: 

400 - 20 
Q - :t 1 0,518 1 = 388 kcal/lfdm, Std. 

N,082 In O,318 + 19,9·0,518 

IX kann hier mit sehr großer Annäherung richtig aus Flg. 3 entnommen werden, 
so daß eine weitere I(ontrollrechnung meist unnötig wird. 

Graphische Bestimmung der Wärmeverluste 
Da die Wärmeübergangszahl '" von der Oberflächentemperatur der Isollenmg 

abhängig Ist, so kann der Wärmeverlust nur durch wlederholtes Rechnen gefunden 
werden. Um die genaue, aber sehr umständliche analytische Methode zu umgehen, 



gab das Forschungsheim im jahre 1922 Nomogrammei) heraus, mit deren Hilfe 
man verhältnismäßig einfach die gesuchten Werte finden konnte. Unangenehm 
bei der Benutzung dieser Nomogramme war jedoch, daß man nicht in einem Linien
zug das Resultat fand, sondern über 12 Skalenträger und 1 Diagramm fünfmal 
Zwischenwerte ablesen und zwei kleine Rechnungen anstellen mußte. Einfacher 
sind zwei graphische VerfahrenS), die in den beiden folgenden jahren 1923-1924 er
schienen und sich auf zusammengesetzten I(urventafeln (Diagramme) gründeten. 
Nach den von Wrede entworfenen Tafeln war es möglich, mit einem Linienzug 
durch 4 Diagramme mit je einem Parameter die gesuchten Wärmeverluste zu finden. 
jedoch ist, abgesehen davon, daß infolge der vielen eingetragenen I(urven und 
der nicht linearen Teilung der Ordinaten, die Tafeln unangenehm zu handhaben 
sind, die Genauigkeit trotz unhandlich großen Formates verhältnismäßig gering. 

Neue Wärmeverlusttafeln 
Die vorliegende Wärmeverlusttafel ermöglicht das unmittelbare Ablesen der 

Wärme- und I(älteverluste von isolierten Rohrleitungen und Wänden. Sie ist mit 
einer Genauigkeit von ± 1 % zusammengestellt. Sowohl für sämtliche handels
übliche Isolierstärken, als auch für die gebräuchlichsten Rohrdurchmesser können 
die Werte sofort als Funktion der Wärmeleitzahl und der Temperatur heraus
gegriffen werden. Die Abstände zweier Wärmeleitzahlen und zweier Temperaturen 
in der Tafel sind so klein, daß man leicht die Zwischenwerte bestimmen kann. 

Als Strahlungszahl wurde einheitlich für Rohre und Wände 4,0 kcaljm2, Std, °c <I 

gewählt. Der Temperaturfaktor zum Umre~hnen des Stefan - Boltzmannschen 
Gesetzes in die lineare Gleichung wurde in der Tabelle 6 übersichtlich zusammen
gestellt. Die für die Tafel benutzten Wärmeübergangszahlen sind aus der Gleichung (4) 
bis (9) zu entnehmen. 

Erwähnt sei noch, daß die in der Tafel genannte Rohrtemperatur gleich der 
Temperatur des Dampfes gesetzt werden kann. 

t. Wirmeverluste von Rohrleitungen 

Die nachstehenden Beispiele sollen den Gebrauch der Tabelle 1 zur Ermittlung 
von Rohrleitungsverlusten zeigen. 

4. Beispiel. Gesucht ist der Wärmeverlust eines 50 mm stark isolierten Rohres, 
dessen äußerer Durchmesser 108 mm ist. Die Wärmeleitzahl der Isolierung ist 0,045 
bei der Dampf temperatur von 250° C. Aus der Tafel läßt sich unter Register 
"IOB" au f S. 71 unten sofort der Wärmeverlust mit 90,6 kcaljlfdm, Std. ab
lesen. 

5. Beispiel. Gesucht ist der Wärmeverlust eines 60 mm stark isolierten 
Rohres, dessen äußerer Durchmesser 57 mm ist. Die Wärmeleitzahl der Isolierung 
ist 0,037 bei der Soletemperatur _20° C. Unter Register ,,57" (S. 22) 
findet man für t, = -20°, l = 0,04, einen Verlust von 7,65 kcal; für l = 0,035 : 
6,79 kcal. Einer Änderung des .t um 0,005 Einheiten entspricht demnach eine 

1) j. S. Cammerer, Mitteilung aus dem Forschungsheim für Wärmeschutz. 
München, Heft 2. 

2) S t ein e man n, A.E.G.-Mitteilungen, Heft 10. 1923. - W red e, Mit
teilungen aus dem Forschungsheim für Wärmeschutz, E. V. Heft 5· 1924. 
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Änderung des Wärmeverlustes von (7,65-6,79) = 0,86 keal. Folglich wird der 

Wärmeverlust, wenn sich das l um 0,002 Einheiten ändert, um g:~5' 0,002 
= 0,34 kcal größer oder kleiner, je nachdem unser l größer oder kleiner ist als 
ein in der Tabelle angegebener Wert. Unser). = 0,037 ist 0,002 Einheiten größer 
als der Tabellenwert l = 0,035; also wird Q = 0,34 kcal größer als 6,79 
= 7,13 kcal/lfdm, Std. 

~. Beispiel: Gesucht ist der Wärmeverlust eines 40 mm stark isolierten Rohres 
mit einem Außen durchmesser von 420 mm. Die Wärmeleitzahl ist l = 0,064 und 
dili Dampf temperatur 325 0 e. 

In der Tafel findet man auf S. 219 nur die Verluste angegeben für 300 0 e und 350 0 e 
und für l = p,06 und l = 0,07. Zwischen diesen Werten muß interpoliert werden. 

Für 300 0 - l = 0,06 ist d. Verl. = 519 kcal/lfdm, Std, 
" 350 0 

- l"= 0,06 "" " = 614 " , also 
" 325 0 

- l = 0,06 "" " = 567 " 
" 325 0 

- l = 0,07 "" " = 646 JJ , also 
" 325 0 - l = 0,064"" " = 599 JJ 

Der genau errechnete Wert ist 598 kcal/lfdm, Std, der interpolierte ist also 
ca. 0,2% zu groß. In der ganzen Tabelle ist über jeder Tafel ausdrücklich die 
Bezugstemperatur der Luft vermerkt. Sie wurde mit Rücksicht auf die gemeinsame 
Verwendung der Tafeln für die Kälte- und Wärmeleitungen mit +20 0 e gewählt. 
Will man die Rohrleitungsverluste nach einer anderen Raumtemperatur als +20 0 e 
ermitteln, so kann man die Werte für normale Verhältnisse genügend genau propor
tional der Temperaturdifferenz umrechnen, weil der Wärmeverlust in großer An
näherung proportional der Temperaturdifferenz ist. 

7. Beispiel: Gesucht ist der Wärmeverlust eines 30 mm stark isolierten Rohres 
von 57 mm äußerem Durchmesser mit einer Wärmeleitzahl von 0,035 und einer 
ROhrtemperatur von _20 0 e. Die Lufttemperatur ist mit +10 0 e einzusetzen. 

In der Tafel findet man für _20 0 Rohrtemperatur gegenüber +20 0 Luft einen 
Wärmeverlust von 10,8 kcal. Das Gefälle dabei ist 40 0 (-20 - +20). 

Da das Gefälle nach den oben gegebenen Größen 30 0 ist, so ist der Wärme
verlust ungefähr drei Viertel von 10,8 kcal zu nehmen und beträgt damit 8,08 kcal. 
Ungefähr denselben Wert hätte man gefunden, wenn man in der Tafel von _10 0 e 
Rohrtemperatur ausgegangen wäre, statt - 20 0 ; denn bei -10 0 gegen + 20 0 

Luft ist das Gefälle ebenfalls 30 0 • Dort findet man in der Tafel den Wert 8,03 kcal. 
Der genau errechnete Wärmeverlust für die gegebenen Größen ist 7,95 kcal. Damit 
stimmen die bei den interpolierten Tafelwerte auf 1,7% und 1,0% mit dem wirk
lichen Wert überein. 

Bei Windanfall vergrößert sich der Verlust entsprechend dem Faktor in Tabelle 4. 

2. Wärmeverluste geheizter Räume (Kanäle) 
Unter Registerschnitt "Wände" findet man die stündlichen Wärmeverluste eben 

begrenzter Räume (Kanäle) pro ml zwischen 30 0 und 500 0 e Innentemperatur von 
20-250 mm Isolierstärke mit Leitzahlen von 0,03 bis 0,2 kcal/m, Std, oe. Auch 
diese Werte sind auf +20 0 e Außentemperatur bezogen. Die Handhabung dieser 
Tabellen ist analog wie bei den Rohrleitungen. 

8. Bei s pie I. Gesucht ist der stündliche Wärmeverlust eines Kanals, dessen 
Wandstärke 40 mm bei l = 0,060 und 1250 e Innentemperatur ist. 

Auf S.248 findet man 122 kcal/m l • 



Besteht die Wand des Kanals aus mehreren Schichten verschiedener Materia
lien, so läßt sich der Wärmeverlust dadurch leicht finden, daß man sich der rechten 

Rubrik bedient in der L: ~ eingetragen ist. Man hat also für die gesamten Schichten 

L:: zu bilden, in irgendeiner der 14 Tabellen unter einer beliebigen Isolierstärke 

diesen errechneten Wert möglichst gen au herauszusuchen und bei der vorgeschrie
benen Innentemperatur den Wärmeverlust zu entnehmen; d. h. die zusammen
gesetzte Isolierung ist gleichwertig einer Isolierung aus einem Material von der be
treffenden Stärke und Wärmeleitzahl. 

9. Beispiel: Die Einmauerung eines Kessels von 500 0 C Innentemperatur 
(außen 20 0 C) besteht aus: 

Man bildet: 

0,25 m Chamotte ;. = 1,0, 
0,12 m Diatomit schwer ;. = 0,11 und 
0,20 m Diatomit leicht l = 0,07 .. 

~ !!... = 0,25 + 0}_2 + 0,2 = 4,20 . 
.:::. J. 1,0 0,11 0,07 

Auf S. 251 findet man unter 250 mm Isolierstärke bei J. = 0,06 für den Wert 

~-} = 4,17; Q = 111 kcaljm2, Std. und unter 200 mm Isolierstärke bei;' = 0,045 

für den Wert L: ~ = 4,45: Q = 105 kcaljm2, Std. Für L: ~ = 4,2 ergibt sich 

dann durch Interpolieren der Wärmeverlust genau zu Q = 110,4 kcaljm2, Std. 

3. Kühlverluste von Winden 

Ferner sind in der Tabelle 5 auf S. 253 die stündlichen Kälteverluste von gekühl
ten Räumen in kcaljm2, Std. zu finden und zwar bezogen auf + 10° C Außentempe
ratur. Die Werte sind für Innentemperaturen von -20° bis +5° C und für Leit
zahlen von 0,02 bis 0,06 eingetragen. Die Isolierfähigkeit von evtl. angebautem 
Backsteinmauerwerk findet dadurch Berücksichtigung, daß für jede Isolierstärke 
ein Faktor f, abhängig von der Wärmeleitzahl des Isoliermaterials, eingetragen ist. 
t wurde berechnet für tj =_5°, ist aber für alle sechs verschiedene Innentempera
turen gültig; selbst für ganz abnormale Fälle bleibt der Fehler noch in der Toleranz 
von ±1%. Mit diesem Faktor ist der Kälteverlust Q zu multiplizieren, um den 
Wärmewiderstand durch eine Mauer von 12-51 cm Steinstärke zu berücksichtigen. 
Die Wärmeleitzahl des Backsteinmauerwerks ist bei der Berechnung mit 0,7 
eingesetzt. 

10. Bei s pie I: Gesucht ist der stündliche Kälteverlust eines Kühlraumes von 
_15° C, Mauerwerk lljt Backstein (38 cm) und 10 cm Korkisolierung (l = 0,03). 

Man findet auf S.254unterl = 0,03 und -15°C bei l00mm:Q =6,84kcaljmS,Std. 
Für 38 cm Mauerwerk ist der Faktor I = 0,876, der stündliche Gesamtverlust ist 
daher 5,99 kcaljm2• 

Ein weiteres Beispiel findet man auf S. 253 unten errechnet. 

4. Graphische Bestimmung der Wirmeübergangszahlen und Oberflichentemperaturen 
von Rohren und ebenen Winden. Figur 1-6 

Die der Berechnung der Tabellen, soweit Rohrleitungen in Betracht kommen, 
zugrunde gelegten Wärmeübergangszahlen fußen auf den neuesten Untersuchungen 
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von Dr.-Ing. Koch, Laboratorium für technische Physik, Münchenl ). Die benutzten 

Werte ohne Strahlung (.xii = n~a eo.2&) sind in Fig. 1 in zwei verschiedenen Maß

stäben von 0 bis 10° und von 0 bis 200° Obertemperatur eingezeichnet. 
Die Obergangszahlen für die ebene Wand (Fig.2) sind ebenfalls graphisch 

in zwei Maßstäben aufgetragen. Für diese Tafel wurde zwischen 100. und 15° C 
die ausgleichende Gerade benutzt, um die Stetigkeit der Werte zu wahren. 

Die Fig. 4, 5 und 6 dienen zur Ermittlung der Oberflächentemperatur von Rohr
leitungen gekühlter und ungekühlter Räume. 

In Fig. 4 sind die Wärmeverluste als Funktion der Obertemperatur für Rohr-

leitungen aufgetragen. Da die Obergangszahl sich errechnet nach (X = ~ eo·2&, 
nda 

wobei A eine lineare Funktion von da ist, so wird ()i unabhängig vom Rohrdurch
messer. Die in der Fig. 4 eingetragene Kurve gilt also allgemein für jedes Rohr. 
Da Q genau wie in der Tafel 1 selbst mit der Obergangszahl nach Koch, der Strah
lungszahl 4,0 und der Lufttemperatur + 20° C berechnet ist, so braucht man den 
in der Tabelle für Q gefundenen Wert nur durch nda zu dividieren, um den Abszissen
wert zu haben. 

Die Obertemperaturen sind in drei verschiedenen Maßstäben eingezeichnet. 
Wegen der Abhängigkeit der Strahlung von der absoluten Höhe der Temperatur 
wird die Oberflächentemperatur für Kälte- und Wärmeleitungen verschieden. 

11. Beispiel: Gesucht ist die Obertemperatur eines Rohres von 318 mm 
äußerem Durchmesser bei 150° C Innentemperatur, Isolierstärke = 120 mm, 
A. = 0,04. Q 

Aus der Tafel auf S. 193 findet man Q = 55,3 kcal, ebenso nda = 1,753; -d 
n a 

= 31,6 kcaljm2, Std. Aus Fig. 4 findet man dann die Obertemperatur auf der aus-
gezogenen Kurve mit 5,2° C. 

Für geheizte Kanäle (Wände) findet man die Oberflächentemperatur ent
sprechend in Fig. 5. 

Die bei den eingezeichneten Kurven beziehen sich auf verschiedene Maßstäbe. 
Gehen durch eine Wand 89 kcaljm2 in einer Stunde verloren, so ist die Ober

temperatur 11°, die Oberflächentemperatur = 31 ° C, bei einer Außentemperatur 
von 20° C. 

In Fig. 6 ist der Kälteverlust als Funktion der Obertemperaturen für ver
schiedene Temperaturen (-20°, _10°, ±Oo, + 10°) eingezeichnet. Drei Kurven 
mit -20°, _10°, ±Oo gelten für Innenwände und eine Kurve für Außenwände, 
berechnet bei + 10 ° C. 

12. Beispiel: Gesucht ist die Oberflächentemperatur innen und außen eines 
Kühlraumes, 1 Backstein stark, mit 50 mm Kork isoliert, A. = 0,03, Innentemperatur 
= _10° C, Außentemperatur = +10° C. Auf S.253 findet man Q = 10,1 .0,848 
= 9,42 kcaljm2, Std und in Fig. 6 als Obertemperatur innen 1,5°, außen 1,3° 
so daß die Temperatur innen -8,5 0 C und außen 8,7 0 C ist. 

1) Herr Dr.-Ing. K 0 c h stellte bereits vor der allgemeinen Veröffentlichung 
uns die Resultate seiner Untersuchungen für die Errechnung der Wärmeverlust
tafel liebenswürdigerweise zur Verfügung, wofür wir ihm auch an dieser Stelle 
nochmals unseren verbindlichsten Dank aussprechen. 



Tabelle 1 

Stündliche Wärme- und Kälteverluste von 

Rohrleitungen in kcaljlfdm. 
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Innerer Rohr 0 = 50 mm Äußerer Rohr 0 = 57 mm 

"'E~ 
.. N "" 

Rohrtemperatur in 0 C (lufttemp. = 20' Cl Isol .· 
Stär· 

~:§ - 40 - 20 - 10 : 0 +10 + 25 + 50 + 75 IÖO I ! O 2ÖO 2~0 300 3;0 4~0 51iO 750 1600 ke 

0,02029,519,614,79,584,742,3615, 128,342,1 69,8 '98,5 128 157 189 233 295 
0,025 34,322,2 17, 1 10,95,442,6817,733,048,681,1 118 148 185 224 278 347 
0,030 37,924,719,012,26,052,9719,837,154,891,3 133 169 212 258 317 393 
0,035 41,226,920,813,26,573,2121,540,760,5 \01 147 190 237 290 356 440 698 
0,040 43,628,822,214,27,003,4123,043,965,7 112 161 210 259 318 393 487 778 
0,045 45,830,423,214,9 7,373,5824,446,870,1 120 173 228 21344 428 531 59 
0,050 47,831 ,7 24,015,57,693,7325,649,574,4 128 184 244 301 368 460 570 938 
0,060 51,734,225,416,78,283,9827,853,681,6 141 204 272 339 417 522 6521060 
0,070 54,636,326,717,78,744,2429,857,087,8 152 221 296 376 458 575 721 1180 5 
0,080 57,238,027,818,59,084,4331,460,192,8 162 238 319 408 498 626 7821310 mm 
0,090 59,539,228,919,29,384,5832,962,996,8 172 254 339 436 532 670 8451450 
0,100 61,240,229,819,99,644,7234,165,2 101 IBO 265 357 462 566 712 9041580 
0,110 62,741,130,520,39,904,8335,067,3 105 186 276 374 483 602 753 960 1690 
0,120 63,841,931,120,610,14,9235,869,0 108 191 287 390 503 634 79010201790 
0,130 64,842,631,621,0,10,35,0236,570,4 111 196 297 406 523 660 824 1070 1880 
0,140 65,7

1
43,232,121,310,45,1137,171,5 114 202 306 419 542 683 856 1120 1970 

0,160 67,244,432,921,810,75,2338,074,8 118 212 319442 576 724 9221210
1
2170 

0,180 220 332 462 605 753 980 1290 2370 
0,200 

68,6
1
45,433,622,3110,95,34 38,8 77,5 121 

69,746,234,122,611,05,4439,579,9 124 226 345 479 631 779 103013702570 

Umfang = 0,2 11 m da/di = 1,175 In da/di = 0,1616 

"';0: Rohrtemperatur in 0 C (lufttemp. _ 20' Cl Isoi. · 
E::l.., Stär. 

:(a-

3:]1 - 40 - 20 - 10 :: 0 +10 + 25 + 50 + 75 IÖO I!O 2riO 2!0 3riO ato 4riO 5riO 7!0 10"t0 ke 

0,020 19,813,19,806,493,22 1,599,9118,426,844,162, 1 79,997,9 114 133 171 
0,025 23,4 15,611,67,713,821,8811,721,732,352,874,496,0 11 6 137 161 207 
0,030 26,817,8 13,38,80 4,352,1813,425,037,461,186,5 11 2 135 160 187 241 
0,03529,9 19,914,79,754,81 12,3815,028,242,1 68,798,2 126 154 182 214 275 426 
0,04032,621,716,010,65,242,59 16,431,°146,176,01108 139 172 203 239 306 481 
0,04535,223,4 17,311,45,602,7817,833,950,°182,7 119 152 188 223 263 337 533 
0,050 37,824,9 18,512,25,962,9619,136,453,589,21128 164 204243 286 367 581 
0,060 42,127,520,413,56,623,2821,440,760,4 1011144 188 233 277 329 427 680 934 
0,07045,829,822,214,67,213,5623,344,666,5 112 160 210 261 311 369 479 7701070 10 
0,080 48,932,023,9 15,67,753,8025,047,971,8 122 175 230 1 290 343 418 530 859 1200 mm 
0,090 51,633,825,316,58,164,0126,651,076,6 131 189 248 316 373 443 578 9391320 
0,100 53,935,526,517,3 ,494,1927,953,9 81, tl 139 202 265 338 400 476 62410201440 
0,11056,1 37,0"27,518,18,784,3429,156,685,0 147 213 282 360 426 508 6701100 1560 
0,120 58,038,328,518,79,074,5030,259,289,5 1541225 298 381 451 540 711 1180 1670 
0,13059,839,529,3 19,39,354,6431,461,4 93,3 160 235 312 400 475 570 7541250 1780 
0,140 61,340,630, 119,99,604,7632,563,6'96,5 166 245 326 417 497 597 794 13201890 
0,160 64,142,331,320,710,14,9734,167,4 102 177 262 351 450 541 651 661450 2100 
0,180 66,444,132,521,510,55,1635,670,5 108 187 278 376 480 580 700 9351580 2300 
0,20068,545,833,622.110,85,3236,973,2 113 196 292 397 507 616 744 1000 1710 2500 

Umfang = 0,242 m da/di = 1,351 In da/di = 0,3008 

2 J7 
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Innerer Rohr 0 = 50 mm Äußerer Rohr 0 = 67 mm 

~~ Roh rtemperatur In 0 C (Lufttemp. = 20' Cl 1501. -

;~--< -401-20 -101 : 0 l+lo l+25I+so l+,sl lrio 1 1~0 2riO 2to lario lato 1 4riO I srio I,to 11600 ~!r. 
0,020 15,1 ;10,1 '7,51 15,002,491,247,62'14,0;20,633,346,9160,2 73,485,51100 126 1 
0,025 18,3,12,319,0016,00,3,00 1,499,08117,2125,240,957,0 73,889,9 105 122 155 
0,030 21,2114,2,10,4,6,963,471,73110,619,829,547,566,886,2 105 124 143 184 
0,035 24,0116,0111,8? ,843,901,94,12,O?2,333,253,976,3 99,0 121 142 164 211 322 
0,04026,517,7113,1 ,6514,322,1513,324,9136,760,084,7 , 110 135 , 1581184 236 365 
0,045 29,0119,3

j
I4,3

1
9,504,732,3514,5?7,3 40,2 66,0 92,3 , 121 148 174, 203 262 407 

0,05031,220,815,410,25,08'2,55'15,729,543,571,9 100 132 161 I 190 221 285 448 
0,060 35,3;23,517,4111,55,722,84 18,9'33,649,8183,0 116 ' 152 187 220 256 334 520' 706 
0,07039,2125,919,312,8'6,31:3,13 19,9

1
37,355,792,5 130 170210 249292 377 5921 808 15 

0,08042,428,121,0
1

13,96,873,4°121,7
1
41,061,1 102 143 187 2331275 324 419 1 662 908 mm 

0,090 45,430,122,514,97,283,6223,3
1
44,0165,9 110 155 204 254 303 356 457 7261010 

0,10048,131 ,9 23,815,87,68:3,79'24,846,870,4118168 220274328 385 499 7901100 
0,110 50,933,6 25,°116,78,0713,93126,2:49,5174,6 126 180 236 294 352 412 1535 85511190 
0,12053,035,1126,217,58,4014,0727,452,2178,8 133

1
191 250 313 375439 1570 9171290 

0,130 55,136,527,2118,28,7414,2128,454,982,4 140 201 264 332 397 466 605 9731380 
0,140 57,238,028,1 118,9 9,0714,36'29,457,0 86,1 147 2101278 348 418490 641 103011460 
0,16060,640, 129,9 19,99,624,65131,261,292,5 159 228 302380 457540 70411501630 
0,18063,542,131,5,20,810,214,91 133,6:64,8198,3 170, 244 326 410 493 588 1766 126011800 
0,200 66,143,8,32,9,21,710,65,1135,067,7 103 179 259 347 438 530 627 1830 1360 1960 

Umfang = 0,273 m da/di = 1,526 In da/di = 0,4228 

~~ Rohrtemperatur in 0 C ( Lufttemp. _ 20· Cl 1501. ' 
.. N -< Stär. 

3:~ -401-201- 10 :::0 +101+25 +50 +75 lrio lltol2rio 2to lario lato ~o 5rio l7to 10'00 ke 

0,020 12,58,326,244,152,08't,046,27 11 ,6 16,9 27,538,049,0160,0170,681 ,5 101 1 
0,025 15,210,217,605,082,52'1,26 7,65114,220,534,046,459,8 72,786,099,0 126 
0,03017,8 12,018,945,902,94'1,47 9,00 16,624,0 39,854,5 70,285,2 102 117 150 
0,035 20,413,510,16,713,351,6810,218,827,345,262,3 BO,2 97,4 117 136 173 261 
0,040 22,715,111,27,453,7311,8711,221,030,550,8 70,090, 1 110 132 153196 297 
0,045 25,016,612,38,184,082,03,12,323,333,8 56,2 77,6 100 123 146 169 217 331 
0,050 27,217,913,48,854,402,1913,425,537,061,585,1 110 135 160 183237 363 
0,060 31,220,6115,3 10,25,022,50 15,429,1 43, 1 71 ,498,7 128 157 186 215 278 428 586 
0,070 35,2 22,817,111,35,612,8017,432,848,680,4 112 145 179 212 247 315 490 675 20 
0,080 38,525,1 18,912,46, 11 3,04 19,336,453,689,0 124 162 199 236 276 352 553 757 mm 
0,090 41,627,1 20,513,46,623,2820,939,258,396,8 136 177 218 259 303 386 606 840 
0,100 44,429,021,814,37,053,5122,342,062,5103 147191 236 282329 423665925 
0,110 47,03O,8?3,OI5,2 7,483,7223,844,966,6 110 158 203 253 303 355458 7221000 
0,120 49,332,424,116,07,863,9025,047,470,7 116 168 216 270 324 380 492 7791080 
0,130 51,533,925,216,8 ,20 4,0726,250,074,3 123 178 229 287 345 404524 833 11 60 
0,140 53,735.326.317,5 ,524,2327,452,378,1 129 187 242 303 365 428552 882,1230 
0,160 57,438,028,218,89,124,5429,656,785,0 141 1204 267 333 403 472 614 990 1370 
0,180 60,940,430,019,99,684,8031,560,891,0 153222289362437 5 11 6721080 1520 
0,200 64,242,531,720,910,25,0233,364,396,8 165236 310 389 466 544 728 11701660 

Umfang = 0,305 m da /di = 1,702 In da /di = 0,53 17 
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Innerer Rohr 0 = 60 mm Äußerer Rohr 0 = 57 mm 

~~ I Rohrtemperatur in 0 C (Lufttemp. - 20· C) 1501.· 
.. "'"""' Stär· 
""-i I I 1 + I I I I + I + I + + + + + + + 1 + k 3=- - 40 - 20 - 10 _ 0 +10 + 25 + 50 + 75 100 150 200 250 300 350 400 I 500 750 1000 e 

I 1 I 'I I I 0,02011,°17,2215,443,611,801°,9015,4610,1 14,624,033,5 42,751,8 61,9 !71,5 90,0 
0,02513,48,9516,6314,422,201,106,64112,4 18,0 29,540,852,363,275,7 86,3 ! 109 
0,03015,610,47,8°15,212,571,297,82114,6121,434,8 48,0 61,8 74,2188,8 102 130 
0,035 17,711,9!8,9315,982,961,488,95116,8124,4 40,2 55,170,885,3 102 118 150 228 
0,04020,013,310,°16,703,321,6510,018,8127,4 45,1 62,079,796,4 115 133 169 1 261 
0,045 22,01 14,611,0~,391~,65[,81 1 11,020,8 30,349,9 69,089,0 107 128 148 189 293 
0,050 24,0:15,912,017,97j3,981,9712,O? 2,7 33,1 54,376,097,8 117 141 163 2081 325! 
0,06027,5118,513,89,284,55 ,2713,926,438,863,688,1 114 138 165 191 246 383 520 
0,07030,8120,815,5110,55,122,5415,7 0,044,072,2 100 130 158 189 220 280 438 595 25 
0,08034,3,23,017,111,515,652,80117,433,448,780,41 112 145 177 212 246 313 490 670 mm 
0,09037,7125,018,6

1
12,516,173,03119,036,453,088,1 124 159 195 2341271 346 541 745 

0,10040,6127,°120,113,416,6313,27120,4139,3157,4 96,0 135 173 213 254 294 379 591 819 
0'11043,5128,8121,5114,317,033,4621,7142,161,7 1 1031 145 186 229 273 319 409 642 889 
0,12046,130,622,815,17,413,6423,244,8'65,2 110 154 199 245 2921343 438 692 955 
0,13048,5132,3124,015,97,76,3,82124,5:47,2169,0 117 164 211 260 311 367 467 740 1020 
0,140 50,8133,7125,116,78,1014,0025,749,6172,5 122 172 223 274 330 385 1496 7861090 

0,160 55'5,36'427,218'08,75:~4:'3028,I54'01 79'4: 1 134 191 245 306 364 428 552 ' 8811220 
0,18059,038,8129,019,29,314,61

1
30,258,°185,2 146 207 267 333 397 468 605 1 972 1350 

0,200 62,240,9,30,420,3,9,81 ,9131,9Gl,9i91,5 155 222 288 358 4281504 6571050 147Ö 

Umfang = 0,336 m dajdi = 1,877 In da jdi = 0,6289 

~~ Rohrtemperatur in 0 C (Lufttemp. _ 20· C) 1501.· 

.:;.~.... I I I + I I I I I + I .;:- + + I + 1--:;:- + - + I + + Stär-
3=.!! - 40 - 20 - 10 _ 0 + 10 + 25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 ka 

0,020 9,77 16,48;4,8413,2411 1,620,8~1:,8618,9313,0 21,6 130,°138,5146,254,5 ,62,679,21 
0,025 11,918,025,953,971,990,99

1

5,9711,016,026,4 36,6
1
46,7 57,067,877,396,5 

0,030 14,09,5017,054,6912,341,177,0813,019,031,2 43,1 154,9167,3 79,9 91,5 115 
0,0351 6,110,818,0315,3612,681,3418,0815,021,9 35,8 49,763,1 77,491,7 106 134 , 206 
0,040 18,112,19,0016,0012,991,5019,06116,8,24,740,456,0 71,287,1 103 120 153 235 
0,045 20,113,410,°16,6513,321,66110,°118,7,27,344,7 61,879,296,8 115 134 171 261 
0,050 22,0114,6IO,917,2513,61 !1,801IO,9120,429,9 48,8 ,67,7 87,2 107 127 147 188 285 
0,06025,9117,012,618,5014,212,1012,7123,635,357,079,5 102 126 149 174 220336 457 
0,07029,319,314,319,6014,7612,3814,5126,8139,864,991,0 118 144 170 199125339°1 530 30 
0,080 32,6121,4115,910,6,5,272,6216,2130,°

1
44,572,9 102 132 161 190 222 283 441 601 mm 

0,090 35,623,5
1
17,411,6,5,76

1

2,8517,6133,048,680,5 113 146 179210244 312~ ' 666 
0,100 38,3:25,418,912,5,6,213,0819,°135,9

1
52,687,1 123 159 195 230 266 340 534 730 

0,110 40,9127,220,213,46,653,2920,~38,5 56,7 93,8 1133 171 210 250 289 3681581 1 794 
0,120 43,7128,9:21,414,2:7,0513,50121,8141,060,7 101 142 184 226 269 312 397 627 855 
0,130 46,3,30,5122,715,°17,4313,7°,23,°143,764,1 1081 151 195 240 287 333 426 673 915 
0,140 48,832,°124,015,817,82

1
3,89,24,3146,167,1 113 161 206 254 304 354 455 715 977 

0,160 53,134,9,26,117,318,5214,19,26,8150,474,1 125! 177 229 284 338 292 506 800 1090 
0,180 57,537,6,28,118,6,9,11 ,4,48128,9154,5

1
80,7 136 192 250 310 370 432 , 556 882 1220 

0,200 60,840,2,29,919,7,9,654,78130,858,287,0 146 206 270 334 401 468 603 955 1340 

Umfang = 0,368 m da/di = 2,053 In dajdi = 0,7191 
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Innerer Rohr 0 = &0 mm Äußerer Rohr 0 = &7 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isol.-

~~ .... -401-201-101:0 I + I0 1 + 25 1 + 50 1 ~7!i I 160 Itio 1260 ~o 1360 I ~~o 1560 17io 11060 ~~r-
0,020 8,88;5,8914,4012,9211,461'0,7314,401 ,10111,919,527,034,341,8149,356,971,01 
0,025 10,97,235,413,621,810,90

1

5,4210,014,624,033,1 42,151,360,770,1 88,2 
0,030 12,88,5816,4214,3012,151,076,4211,817,328,339,249,960,9 72,1 83,2 106 
0,035 14,79,821~,3714,9412,461,22,7,391 13,620,0 32,4 45,3 57,7 70,383,496,2 122 185 
0,040 16,611,1 [,,3015,56?,77 1,3718,32

1
15,3 22,636,751,365,1 79,894,4 1$)9 139 212 

0,045 18,5 12,3
1
9,206,1-613,071,5319,24

1
17,025, 1 40,957,1 72,7189,1 1105 122 155 235 

0,050 20,2113,510,016,7513,361,6710,018,6127,545, 1 62,380,097,7 1 1161 134 171 259 
0,060 23,915,711,717,843,92 1,9511,8? 2,0132,252,673,1 93,8 114 137 158 202311 417 
0,070 27,617,9

1

13,318,87 ,43
1
2,2113,525,0,36,760,1 84,0 108 132 157 1 182 232 356 480 35 

0,08030,1 120,0 14,819,904,93?,4615,0'27,8 41,067,594,2 121 149 176 204 260 402 545 mm 
. 0,090 33,1 122,016,411,015,4112,68iI6,5130,445,274,5 104 134 165 195 225 287445 608 

0'10036'023'917'9111'915'8712'91 117'8133'249'081'4 113 147 180 213 246 316488 669 
0,110 38,725,7119,2112,716,313,12119,235,753,088,2 122 159 194 230 268 344 534 729 
0,120 41,427,4120,5

1
13,616,7013,32,20,5,38,256,994,7 132 171 208 ' 247 289 370575 785 

0,130 43,929,021,714,417,103,50121,8,40,860,3 101 141 182 223 264 310 395 615 840 
0,140 46,4;30,6:22,915,1 ,4513,67123,0 3,263,5 106 ISO 193 236 2821328 421 660 890 
0,160 51,1133,625,0116,518, 10,4,00125,5147,470,4 118 166 215 265 313 1366 4707391010 
0,180 55,036,127,01 17,91~,7414,33,27,751,6 76,9 129 182 235 290 345 14031516 815 11 20 
0,200 58,538,7128,819,1 19,4414,65,29,6,55,783,0 138 196 254 314 375 440 564 895 1230 

Umfang = 0,399 m da/di = 2,228 In da/di = 0,S012 

~~ Rohrtemperatur in 0 C (Luftte mp. ~ 20· C) Iso 1.-

~r' -401-201-10 : 01+ tO I+2P+751160 Ito 1 2~0 1 2io 360 1 3to14~0 ' 560 7tO~ S~~r-
0,020 8,095,414,08;2,7;1 ,35,0,6814, lOi7,481 10,9 17,7 24,6132,0 38,6 45,21

1

52,5 64,9 
0,025 10,1 16,895,0013,3 1 ,68,0,84I~,039,291 13,6 22,0 30,4

1
39,3 47,2 55,8 65,0 80,5 

0,030 12,18,025,89

1

3,96 1,980,9915,9411,016,1 26,236,2
1
46,555,566,377,296,3 

0,035 13,99,226,814,562,281,146,8512,718,630,1 42,053,864,2
1

76,7
1
89,0 112 172 

0,040 15,71O,4?,715,1312,561,287,75114,421,0 34,0 47,561,1 73,1 87,1 101 127 196 
0,045 17,411,618,6015,622,811,41~,621 16,023,3 38,0 52,968,081,997,2 11 3 143 219 
0,0501 9,012,79,44

1
6,20,3,10 1,549,4717,425,542-,0 58,274,8 91,5 108 125 158 242 

0,060 22, 114,71 11,~7,2513,6~ 1,8111,120,430,2 49,1 68,388,9 108 126 146 186 287 383 
0,070 25,116,712,518,30

1
4,152,0912, ,23,3134,456,1 78,3 102 123 144 167 214331 44540 

0,080 28,018,7 14,019,31 ~,652,3214,0126,2138,4 63,0 88,0 114 139 162 187 241 372 503 mm 
0,09030.9120,6 15,511O,315,162,54 1!'i,528,842,3 69,8 97,3 126 154 ISO 208 268 413 565 
0,10033,622,516,8111,25,5612,7617,031,346,276,2 106 139 168 198 229 294 452 620 
0,110 36'224'~18'212'1 15'~~'9618'333'85O'1 82,9 115 151 182 216 250 320492 675 
0,120 38,926,019,512,9\6':l~,1619,636,354,0 89,5 124 162 196 233 270 346533 727 
0,13041 ,627,720,713,716,69

1
3,35,20.8

1
38,757,595,6 132 173 211 248 289 371 573 779 

0,140 44,1 129, 22'014'~7'093'~22'O~I'060'8 101 141 184 225 264 308 395612 835 
0,160 49'=2'524'215'~17'7~13'8924'5I45'267'2 112 158 205 250 297 343 443 687 939 
0,180 54,035,4i26,41 17,~8,~4,2026,8~9,373,4 122 173 22512751327 380 488 758 IOSO 
0,200 58, ,228.5, 18,~9,0314, 28,8153,178,8 132 188 243 298 355 414 532832 l1SO 

Umfang = 0,430 m da/di = 2,404 In da/di = 0,8769 
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Innerer Rohr 0 = 50 mm Äußerer Rohr 0 = 57 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20 · C) Isoi.' 

~~ ... - 40 -201-10 1 ~ O 1+lo1+251-!- 501+751Iilo 11;0 12ilo 2;0 3ilo 13!0 14iio ~1 7!0 10't0 s~~r. 
0,020 7,6d5,0613,7912,5~1 ~,2610,6313,~~~,96 10,1;1.16,6 23,°129,536,042,649,3 161,71 
0,025 9,36

1
6,2614,683,121,5610,7814,698,5912,520,3 28,536,1 44,2 52,5 61 ,0 76'~ 1 

0,030 11,17,4315,5613,701,850,9215,5610,214,9,24,1 33,8
1
43,052,1 62,372,1 90,7 

0,035 12,918,576,394,262,131,06
1
6,4111 ,717,227,939, 1149,9 60,972,°183,3 106 158 

0,040 14,59,627,194,80 2,391,197,2013,3 19,531,544,3 56,2169,081,494,7 120 181 
0,045 16,110,78,0015,342,671,338,0314,821,834,949,662,8 77,2 90,9 \ 105 134 203 
0,05017,711,88,815,862,921,46,8,8416,424,°\38,5 54,869,2 85,2 101 116 147224 
0,060 20,9 13,8110,36,9013,4611,7310,419,228,3 45,8 63,382,5 101 12°1137 174 268 1 363 
0,07024,°,15,911,97,9213,98

1
1,9811,922,132,452,5 72,794,7 117 137 158200308 419 45 

0,080 27,017,913,48,904,442,2113,3?4,6

1

36,4 58,8 82,2 105 131 154 179 226 347 474 mm 
0,090 29,8 19,814,79,864, '2,4314,6?7,2 40i65,0 91,3 117 145 172 198 252 386 528 
0,100 32,521,616,010,75,322,6515,929,643,871,2 101 130 159 189 217 277 426 581 
0,110 35,123,4

1

17,311,65,73'2,8617,232,°
1
47,477,5 110 141 172 204 236 \ 302465 634 

0,120 37,625,118,5 12,416,141

1

3,0518, 134,650,983,3 118 152 185 221 255 327 504 6 5 
0,130 40,126,819,813,26,493,2319, 36,954,389,5 127 162 198 237 274 361 541 735 
0,140 42,5,28,421,1 113,916,8613,4121,139,2157,695,5 134 173 211 252 292 375 577 784 
0,160 47,331,423,4\15,517,61 13,73123,4143,564,0 106 15°1194 2381282 328 ' 420 648 885 
0,180 51,534, 1 ,25,5 1 6,8i8,2614,0~125,5147,870,2 117 165 213 264 311 3711463 1718 1 986 
0,200 55,736,627,3 18,0:8,88i4,37127 ,5,51,9,76,4 127 179 231 287 339 394 506 784 1090 

Umfang = 0,462 m dajdi = 2,579 In dajdi = 0,9474 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· C) Isol.· 
..... .... - Stär· 

~~ - 40 1-20 1-10 ~ O + 10 1+25 +501+751 Ito I!O 1 2ilo 12!0 13ilo 13;0 4iio 5ilo 7;0 10't0 ke 

0,020 7,214,81 13,582,3811,180,59\3,59i6,59 9,50 15,6121,827,8133,939,445,957,51 
0,025 8,865,92,4,422,931,460,73,4,42,8,1011,8 19,4 26,9 34,242,049,056,971, 
0,030 10,46,915,2313,491,750,87

1
5,2319,58 14,2 23,1 32,040,850,058,6:67,985,0 

0,035 12,08,02,6,0214,012,00 1,D?i6,02 11 ,1 16,426,537,047,1 57,9 \68,0178,999,1 152 
0,040 13,6

1

9,° 6,784,5 1 2,261 1'~~16,8 1 12,618,630,1 42,053,665,777, 11 °'°1 1131174 
0,045 15,110,27,595,072,53

1

1,277,60 14,120,733,746,960,073,286,3 101 126 195 
0,0501 6,711,218,365,562,771,3918,3815,522,637,1 51,766,380,895,4 111 139215 
0,060 19,8113,219,856,543,28 1,649,88 18,226,843,860,6 78,5 95,9 113 131 166 255 341 
0,070 22,9iI5,211,47,5813,7911,89111,4,21,030,850,269,489,9110 130151190293 394 50 
0,080 25,8117,1112,88,5014,23?,1112,7J23,634,5 56,8 79,1 102 123 147 170 214 331 447 mm 
0,090 28,619,OjI4,119,414,68?,3314,0,26,138,163,088,0 113 137 163 189239368 5 ° 
0,100 31'1 120'715'41 1O'315' 11 ?'54 1 5'4~28'51 41'6 68,8 96,5 124 151 179 207 1264 407 550 
0,110 33,4122,416,611,15,512,7416,730,9145,374,6 104 134164 19422628 446 597 
0,120 35,8?4,1 17, 11 ,815,902,9418, 33,449,080,0 112 145 177 2091244 311 484 643 
0,130 38,225,619,012,66,273,1319, 35,652,485,8 121 155 189 224 261 333 517 691 
0,140 40,4127,1 120, 113,316,6513,3220,3137,856,091,5 129 165 201 239 2781354 550 738 
0,160 45,730,2?2,414,97,383,65122,7142,0 62,4 102 145 185 227 269 313 399 617 840 
0,180 50,032,924,516,28,053,9724,846,1 68,7 112 159 2041252 297 3461440 935 
0,200 53,735,4126,517,38,674,2926,71s0,173,9 121 1 172 223 2743243784807531030 

Umfang = 0,493 m dajdi = 2,754 In dajdi = 1,0132 
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"Innerer Rohr 0 = 60 mm Äußerer Rohr 0 = 67 mm 

c.:c Rohrtemperatur In 0 C (Lufttemp, - 20 · C) Isol,-
EIS .... Stär-
i~ - 40 - 20 - 10 ~ o -+ 10 1+25 1+501 +75 160 + 1 + I + + + 1 + + 

7! 0 lt 600 ke 150 200 250 300 350 400 500 
0,020 I I I 1 I I 19,7 24,9 30,3 35,7141 ,052,1 6,4514,31 3,23 2, 14 I ,071°,5313,23 6,0218,58 14,0 
0,025 8,0215,~4,002,651 ,331°,6614,0117,4010,7 17,5 24,3 31,0 37,8 44,3 50,8 65,6 
0,030 9,58

1
6,4 14 ,753,151,~0,784,768,77 12,820,9 29,0 37,1 45,2 52,5 60,5 78,8 

0,035 11 ,27,4015,4913,60 1,820,915, 10,1 14,824,3 33,7 43,2 52,6 60,4 70, I 90,5 137 
0,040 12,718,406,22

1
4,0612,06 1,036,23 11 ,4 16,8 27,6 38,3 49,2 60,0 68,2 79,8 103 155 

0,045 14,29,396,9414,~2,30 1,156,9512,818,7 30,8 42,9 54,9 67,0 75,9189,1 115 174 
0,050 15,61O,~7,6515, 2,521,2617,6714,120,633,8 48,1 60,0 73,9 83,998,0' 127 192 
0,060 18,4112,39,00

1
6,00

1

2,991,509,0416,7124)340,1 56,5 71,1 87,9 101 117 151 228 308 
0,070 21,214,110,46,953,491,7410,419'4 28,046,3 64,4 82,3 100 117 136 173 262 354 60 
0,080 24,°:15,811,717,8513',931,97 11 ,821,631,852,2 72,2 93,2 112 132 154 196 295 400 mm 
0,090 26,,\17,5 13'''r''7r-~2'1813'1 24,1 35,3 57,6 80,1 104 125 148 171 219 330 448 
0,100 28,9119,214,29,504,7 2,3814,3126,338,763,3 87,8 114 138 162 188 242 364 495 
0,110 31 ,3120,8 15,4 10,315,122,58 15,5128,642,4 68,8 95,5 124 151 1761205 263 399 542 
0,120 33'r'3 16,61 I'i ' 2,7716,730,845,' 7',1 103 133 163 192 222 284 433 589 
0,130 35, 23,9 17,811,75,882,9517,833,048,379,5 111 142 175 205 239 305 466 635 
0,140 38,125,319,012,56,253,1418,935,251,384,9 118 151 186 220 254 326 499 680 
0,160 '2,4 28,22I'~;\3'r~,482I,1 39,2 57,8 95,. 133 170 209 248 287 366 563 772 
0,180 46,8 1,023,1 15, 7, 3,8123,243,264,0 106 147 189 231 273 316 405 624 857 
0,200 50,7133,6125,1 16,48,20\4,1325,247,269,9 116 162 206 253 302 348 442 686 936 

Umfang = ,0,556 m daj di = 3,105 In dajdi = 1,1331 

&,~ Rohrtemperatur In 0 C (Lufltemp_ - 20· C) Isol.-
E ... Stär-::a~~ 

~ o 1+10 +26 +60 1+75 
+ + ~o / 2!0 ~60 13!0 1460 1560 17t o 11600 ke ~~ - 40 - 20 - 10 100 160 

0,020 6,04r ,(Xl2,97 1'95i"'~.'49 2''''15,49 7,96 13,0 18,2 22,9 28,0 33,038,0 47,5 
0,025 7,4314,9813,702,471,231°,623,716,809,90 16,1 22,5 28,5 34,9 40,947,2 59,5 
0,030 8,805,9214,402,961 '4~0'7414'4218,09 11,9 19,2 26,7 34,2 41,8 48,756,3 71,4 
0,035 1O,16,7y ,0913,421,7 0,8515,1°19,3813,7 22,4 30,9 39,7 48,4 56,565,0 83,2 125 
0,040 11,4\7,655,7613,8511,920,,5,78110,615,6 25,5 35,2 45,1 55,0 64,2 73,7 94,0 144 
0,045 12,88,55

1
6,4°14,2912,141,0 16,42112,0 17,4 28,5 39,4 50,6 61,5 71,982,5 106 161 

0,050 14,19,417,074,72? ,361,187,10113,219,3 31,5 43,6 56,1 68,0 79,391,4 117 176 
0,060 16,9 11 ,~8,355,6012,80 1,4°18,39

1
15,522,6 37,2 51,6 66,9 81,1 95,0 109 138 210 284 

0,070 19,612, 9,68 6,47 3,23 I ,629,73117,9
1

25,9 42,7 59,6 76,9 93,7 1091 126 160 243 329 70 
0,080 22,314,511 ,07,34

1
3,661,8 11,~20,329,2 48,1 67,0 86,8 106 123 142 181 275 374 mm 

0,090 24,9116,212,218,1514, 2,03112,2122,6132,6 53,6 74,5 96,5 118 138 158 202 306 417 
0,100 27'417,9 13.418,9314,4512,22 13,424,8135,9 58,9 81,9 107 13O 152 174 223 338 459 
0,110 29,4119,5 14,619,7014,~2,41 14,6127,°139,3 64,0 88,7 116 142 167 192 244 371 502 
0,120 31,6[21,0 15,8 10,415,18'2,5915,8129,2142,6 69,3 95,5 125 153 181 208 264 402 544 
0,130 33,722,517,1' 1,215,552,7717'"1" ,,\45,9 74,4 103 134 165 194 224 284 433 586 
0,140 35, ~23,~ 18,1 11,95,932,9618,1 331 9'2 79,1 109 143 176 207 240 303 462 628 
0,160 40, 26,720,1 13,36,623,2820,237,454,9 88,5 123 161 197 232 269 340 526 712 
0,190 44,~29, 22, 14,617,263,~22,241, 60,4 98,2 137 178 218 257 298 378 586 799 
0,200 48,331,9,23,815,9,7,893,92 24,1145,466,1 108 150 194 238 281 326 414 644 878 

Umfang = 0,619 m da/di = 3,456 In da/di = 1,2401 



Innerer Rohr 0 = 50 mm Äußerer Rohr 0 = 57 mm 

.. :c Rohrtemperatur In 0 C (Lufttemp. _ 20· Cl 1$01.-

i~'" - 40 1- zo l- 101 : 0 1I,5 1 + 50 1 + 75 1 1~0 11!0 1 2~0 z!o 360 [ ~o 1560 17!0 1 1600 s~:r-
0,020 5,5913,6712,751,8210,00;0,4612,76'15,0817,32 12,0 16,421,325,830,235,°143,81 
0,0256,8°,4,5213,412,28 1,140,57,3,446,379,13 14,620,826,1 32,437,643,555,0 
0,0308,06,5,4014,052,701,35,°,674,077,55 11,0 17,324,931,039,1 45,051,9 66,1 
0,0359,386,2514,6713,11 1,55e,7 14,698,8012,820,1 28,936,1 45,1 52,1 59,876,8 116 
0,040 10,77, I 0,5,38?,53 1,76e,SSI5,40 10,0 14,6 23,0 32,9 41,251,059,268,587,2 132 
0,045 12,18,00,5,9713,9211,960,9816,0311,1 16,325,836,746,1 57,066,477,097,4 148 
0,0501 3,48,8516,56

1

4,3212,161,0816,6312,317,928,7 40,751,063,073,585,2 108 164 
0,060 15,910,517,845,2°12,601 ,3°,7,9214,621,1 34,447,561,075,086,5 102 128 194 261 
0,07018,412,29,1216,0713,031,529,2016,924,339,9 55,170,886,8 100 117 149 225 303 80 
0,08020,813,710,3,6,8413,431,7110,419,027,545,1 62,6

1

80,698,2 115 132 169 255 345 mm 
0,090 23,215,211,517,603,~\ 1,9011,5121,230,6 50,369,890,3 110 129 148 188 285 386 
0,10025,616,812,718,3 4,1 :)2,09112,7123,433,755,476,799,8 121 142 164 207 3 14 425 
0,11028,018,213,819,1314,5612,28113,8125,536,860,383,6 108 132 156 180 227 343 468 
0,12030,11 9,714,9

1
9,8614,922,4614,9127,539,965,390,3 117 143 168 195 246372 510 

0,130 32,~21,216,OIO,615,2812,6416,0,29,5 43,070,097,0 126 154 181 210 265 402 548 
0,140 34,~o!22,617,01 11,315,65i2,8317,Oi31,446,0 74,7 103 135 165 193 224 284 432 588 
0,16038,25,418,912,66,29' ,1319,2135,451,884,0 116 152 184 21725213184871662 
0,180 42,3l28,020,8j13,8!6,913,4421,31139,257,0 93,8 129 169 204 241 279 352 544 741 
0,200 46,3130,6122,~15,0I7,483,7423,3143,0 61 ,9 103 142 184 223 264 305 386 601 816 

Umfang = 0,682 m dajdi = 3,807 In da/di = 1,3368 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· Cl Isol.-
":I'" 

- 40 - ZO - 10 : 0 1+ 101+25 + 50 1 + 75 1 1~0 11!0 1260 I z!o 1 3~0 s!o 1 4~0 5~0 17!0 11600 
Stär· 

~IU_ 

ke :U! 

0,020 ~ I , I, , 1 I I 1- 20,0 24,~ 1 28,5 1 33,1 41,8 5,233,412,561,73\°,86
1

°,43,2,6214,9516,80 11,1 10,7 
0,025 6,474,3 3,1812,15 1,07 0,53i3,25,6, 15 8,68 13,8 19,7 25'°30,7135,4,41,1 52,0 
0,030 7,795,19 3,802,571 '2810'§3'8~7'35 10,4 16,5 23,5 29,936,842,3 49,1 62,0 
0,035 9,076,071 ,432,98I,48p,7 4,50,8,5312,019,2127,2 34,842,849,1 57,072,0 108 
0,040 10,36,8515,063,38 1 ,6810' 5, 1 ~9' 71 13,6 21,9 30,9 39,648,7 56,1 64,782,0 123 
0,045 11,~ 7,7~5,6813,8C I,SSI0,9 5,7110,915,224,634,5 44,354,563,1 72,291,9 138 
0,050 12,8

1
8,'6,29

1
4,1812,rn; 1,0416,3 12,1 16,827,337,8 49,0 60, I 70, I 80,0 10 1 154 

0,060 15,110, 7,50,4,9612,471,247,45,14,419,932,245,0 58,271,383,595,7 121 182 249 
0,070 17, 11,68,6715,~2,861,43,8'116,622,9 37,2 52,0 67,1 82,696,9 110 140 212 , 287 90 
0,080 '913'29'~6' ,3,241,6~9,7 18,126,042,259,0 76,1 93,5 109 124 159 241 326 mm 
0,090 22,114,6 I 1,07,25

1

3,6:1 1,8010,9120,929,047,066,0 85,1 104 123 138 178 270 363 
0,100 24, 1 6,112,17,973,981,9812,~23,031,9 52,0 72,9 94,0 115 136 153 j97 299 398 
0,110 26,317,513,1~,6914,3~2,1613,125,1 34,9 57,0,79,7 103 125 148 167 215 326 434 
0,120 28, 18,914, 19,4°14,6812,3314,2127,237,8 61,6 86,5 112 135 160 182 232 353 472 
0,130 3OTO'll5' I 10,15,03,>,50 15,329,240,8 66,3 92,7 120 146 172 198 250 380 506 
0, 1 4~ 32.721 ,5

1

16,010,815,36
1
2,6716,4

1

31,243,871,0 9 ,5 128 157 184 212 267 407 540 
0,160 36,824, 117,912,116,012,9918,335,149,280,1 I I 1 144 176 207 239 299 464 623 
0,180 40,7126,5119,8 13,4 6,64,3,30i20,3138,9 54,6 :ss,51 123 160 195 230 266 333 520 700 
0,200 42,528,9,21,614,67,263,60122,242,859,9 96,6 135 177 214 2521292 367 572 772 

Umfang = 0,745 m dajdi = 4,158 In dajdi = 1,4250 
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Innerer Rohr 0 = &0 mm Äußerer Rohr 0 = &7 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. ~ 20· C) Isoi.· 
,:;!! .... Stär· 

~]1 -40 1- 20 -10 ~ o +10 +25 +501+751160 Ito 1260 2to 3~0 350 ' 4~0 5~0 17tO IctoO ke 

0,020 4'913'32~1 ,511,70'0,84jO,412,51!4,51 6,61 10,7 15,018,922,927,031,839,4 
0,025 6,2C 4,133,122,11 I ,04e,523, 125,57 8,2513,1 18,823,429,334,240,050,0 
0,030 7,4~ 14,943,692,50 1,24

I
O,623,716,7C 9,94 15,822,527,935,741,247,260,2 

0,0358,6815,694,282,891,430,7*,2817,7911,618,426,1 32,6 41,047,255,070,0 106 
0,040 9,8~6,~484,863,251 ,621°,814,8718,84 13,221,029,637,246,454,1 63,1 79,6 121 
0,045 1 J.~7,265,443,641,820,915,509,86 14,823,533,241,951,961,070,289,0 135 
0,050 12,2~8' 16,00~,OO 2,00 1,~6,041O,91 16,426,2,36,746,4 57,3 67,8 77,2 98,5 150 
0,060 14, 9,5~7,191~,762,38I'~~17,2313,119,431 ,3 1 43,355,368,I80,692,2 116178236 
0,070 16,111,°18,2615,50 2,751,388,27 lö,3 22;3 36,350,1 64,879,093,5 106 134 206 274 100 
0,080 18,912,519,3616,243,111,579,4°

1
17,4 25,241,2 56,873,789,7 107 1 20 152 234 313 mm 

0,09021 ,0 14,010,5
1

6,993,481,7410,519,428,145,9 63,182,599,7 119 134 170262 352 
0,100 23,215,311,57,103,831,9211,621,430,950,569,991,0 110 131 149 187289 390 
0,11025,216,712,58,424,112,0812,7123,333,855,076,499,5 120 144 164 205316 428 
0,12027,418,113,69,16

1
4,522,2613,725,236,759,683,0 108 131 156 178 222343 464 

0,13029,419,514,69,8814,872,4214,827,239,664,189,6115 141 168 193 240370 498 
0,140 31,421,015,610,65,212,6015,7129,0 42,4 68,5 96,1 123 151 180 207 258 397 534 
O'16035'2l~~23'617'611'~5'862'9217'6i32'747'877'4 1081139 170202243 191 450 602 
0,18039,16,119,513, 6,483,2319,5

r
36,253,086,2 12°1 155 189224 258 326502674 

0,200 42,928,6~1,414, 7,073,50~21,439,658,2 95,0 132, 171 208 246 282 360 553 744 

Umfang = 0,801 m dajdi = 4,509 In da/di = 1,5060 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isol.· 
... !! . I Stär· 

;]1 -< -40 _ 20 -101 ~ o ~ 1~0 1+ 75 lilo 1150 , 2~0 I 25~~50 1 4~0' 1 silo 1750 Ilctoo ke 

0,020 4,593,0812,301,5310,78;0,39!2,30114,186,1~9,8~ 13,9 17,121,725,729,1 37,1 
0,0255,68

1
3,832,861,910,960,482,865,227,6512,3111,2 22,0 21,0 31,8 36,4 46,3 

0,030 6,8414,593,412,291,141°,57 ,446,269,1314,520,5 26,2 32,237,943,655,5 
0,035 8,OOI5,313,912,661,3210,6613,~7,30 10,616, 24,030,437,343,950,864,1 96,6 
0,040 9,136,044,513,031,5010,7514,54]8,3312,0 19,227,5 34,6 42,449,857,972,9 112 
0,045 1O,216,805,053,391,69IO,84f5,0 9,3613,421,630,938,847,355,864,981,5 126 
0,050 l1,y,715,603,151,880,93'5,61 10,314,924,034,1 42,9 52,1 61,873,990,2 140 
0,060 13,59,OO~6,684'502'24 1,116,71 12,317,828,940,651,6 62,4 74,3 85,5 107 166 222 
0,07015,610,51,165,202,601,2 7,8 114,220,8133,647,060,672,986,9 100 124 192 260 120 
0,080 17,612, 8,825,912,9411,4618,84)16,2123,7138,453,568,083,499,1113 142218 297 mm 
0,090 19,713,49,906'5913,281 1,6319'8~ 1 8,126,5 43,0 59,716,0 93,9 111 121 160 246 333 
0,10021,714,710,97,283,611,7910,20,029,347,7166,084,0 104 123 141 177 273 367 
0,11023,816,011,87,9513,941,9412' 121,832,052,172,092,0 114 135 154 194298400 
0,12025,811,312,88,62,262,1( 13,°123,734,856,5178,0100 123 146 168 211324434 
0,130 27,818,613,79,28,4,5712,2614,°125,537,761,084,0 107 132 157 180 227 350 469 
0,140 29'919'814'79'934'8812'4115'027'~340'465'~90'0 115 141 168 193 243 374 503 
0,160 33,7122,316,611,25,5012,7116, 130'845,273::~2 101 130 160 191 220 275 426 570 
0,180 37,4124,918,512,46,123,0:; 18,7134, 50,181, 113 145 178 213 245 307 475 637 
0,20041 ,227,220,413.616,73,3,3320,5137,555,090.4 125 160 195 234 270 339 522 704 

Umfang = 0,933 m dajdi = 5,211 In da/di = 1,650 
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Innerer Rohr 0 = 60 mm Äußerer Rohr 0 = 57 mm 

~~ ROhrtemperatur In 0 C (Lufttemp. = 20· Cl 1501. 
... N....:: 

- 40 1- 20 1- 10 

Stär-
:cG= 

+ 1 + + + 1 + + , + 1+' + I + + ke ~~ - 0 + 10 + 25 + 60 + 75 100 150 200 250 300 350 400 500 750 1000 

0,020 I 1 16 1 1 1 GI I 9,3913,1 16,9 20,4 124,3 27,934,3 4,2y,8612,1 1,46e,72IO,3612,1 13,975,SO 
0,025 5,3313,5712,69 I ,800,900,4512,69~,95 7,21 11,716,3 21,0 25,430,0 34,843,2 
0,030 6,.."..,,,,\3,22 2,151 ,07f 13,225,91 8,62 13,919,5 25,0 30,335,641,652,0 
0,035 7,4714,9713,752,50 I ,251°,633,7516,86 10, I 16,222,7 29,0 35,2 4J,3 48,4160,6

1
91,8 

0,040 8,5315,68,4,262,84 1,421°,72 4,28 7,80 11,5 18,425,9 33,0 40,047,\ 55,2 ,69,2 \05 
0,045 9,6016,39

1
4,773,19,1,601°,8 14,798,7412,8 20,6129,0 36,9 44,853,0 62,1 177,8 118 

0,050 10,617,1015,273,5 I ,7~0,8815,279,64 14,0 22,8132,0 40,7 49,558,7 168,0 '86,1 131 
0,060 12,78,42r3*'2012,\ 1,0516,3111,617,0 27,5138,0 48,5 58,970,081,0 102 156 209 
0,070 14,89,767,3214,8912,44 1,22?,33 13,4 19,6 31,844,0 56,3 68,2181,493,7 119 181 244 140 
0,080 16,811,1 r,3T,2, 77 1 ",,\8,33 15,3 22,2 36,150,2 64,2 77,892,9 106 135 207 278 mm 
0,090 18,812,419,316,233, 111,55 9,3117,125,0 40,556,2 72,0 87,6 104 119 152 233 31 I 
0,100 20,713,71 1O,36,8~3,431,711O,318,9, 27,7 44,962,3 79,4 97,1 115 132 168 258 344 
0,110 22,615,°111 ,317,54

1
3,761,8711,3

1
20,730,3 49,268,4 86,7 106 125 I ~~ 184 282 377 

0,120 24,~ 1 6'r'''!'' 1"(',oor,0212,~22,5 33,0 53,674,5 94,1 116 136 158 200 305 409 
0,130 26,4117, 13,218,71 14,~2,1713,2124,3 35,5 58,080,4 102 125 147 17O 215 329 441 
0,140 28,3118, 14, \ 9,3214, 2,32 14,1 26,038,0 62,186,2 109 135 158 182 230 352 473 
0,160 32'r,3 1 6,~, 0,6,s'12,62 16,0129,443,0 69,996,8 124 152 179 206

1

262 399 536 
0,180 35, 23,717,8

1
11,815,852,9117,8132,747,7 77,7 107 139 169 200 230 292 426 600 

0,200 39,2 26,~ 19,5i 12,916,433,21 19,535,9152,4 85,2 117 153 186 220 254 321 494 673 

Umfang = 1,059 m da/di = 5,912 In da/di = 1,777 

~~ ROhrtemperatur In 0 C (Lufttemp. = 20· Cl 1501. 

,:;;~--= 

- 40 1- 20 1- 10 + + I + + , + I + 1 + I + I + 

Stär-
+ 1 + ke ~~ - 0 + 10 + 25 + 60 + 75 100 150 200 250 300 350 400 500 750 1000 

0,020 I 1 16 1 1 1 GI I 9,3913,1 16,9 20,4124,3 27,934,3 4,252,8612,1 1,46e ,72IO,3612,1 13,975,SO 
0,025 5,3313,5712,69 1 ,800,900,4512,69~,95 7,21 11,716,3 21,0 25,413°'° 34,843,2 
0,030 6,404,,,,\3,22 2,151 ,07f 13,225,91 8,62 13,919,5 25,0 30,335,6 4\ ,652,0 
0,035 7,4 4,9713,752,501,251°,633,7516,8610,1 16,222,7 29,0 35,241,3 48,4160,691,8 
0,040 8,5315,68i4,262,84 1,421°,72 4,28 7,80 11,5 18,425,9 33,0 40,047,1 55,269,2 105 
0,045 9,6016,39

1
4,773,19,1,601°,8 14,798,7412,8 20,6129,0 36,9 44,853,062,1 177,8 118 

0,050 10,6,7,1015,273,5 I ,7~0,8815,279,64 14,0 22,8132,0 40,7 49,558,7 68,086,1 131 
0,060 12,718,4216,3*,2°12,1 1,0516,3111,617,0 27,5138,0 48,5 58,970,081,0 102 156 209 
0,070 14,89,767,3214,8912,441,22?,33 13,4 19,6 31,8~,0 56,3 68,281,493,7 119 181 244 140 
0,080 16,811,1 r,3T,2, 77 1 ",,\8,33 15,3 22,2 36,150,2 64,2 77,892,9 106 135 207 278 mm 
0,090 18,812,419,316,233, 111,55 9,3117,125,0 40,556,2 72,0 87,6 104 119 152 233 311 
0,100 20,713,71 1O,36,8~3,431,711O,318,9, 27,7 44,962,3 79,4 97,1 115 132 168 258 344 
0,110 22,615,°111 ,317,5413,761,8711,3

1
20,730,3 49,268,4 86,7 106 125 145 184 282 377 

0,120 24,~ 1 612,"!', \3~,,,,\,,0212,~22,5 33,0 53,674,5 94,1 116 136 158 200 305 409 
0,130 26,4,17, 13,2

1
8,71 14,352,1713,2124,335,5 58,080,4 102 125 147 170 215 329 441 

0,140 28,3118, 14,1 9,3214, 2,32 14, I ?6,0 38,0 62,186,2 109 135 158 182 230 352 473 
0,160 32'r,3 1 6,~, 0,6,s'1 2,62 16,0129,4 43,0 69,996,8 124 152 179 206

1

262 399 536 
0,180 35,23,717,8

1
11,815,852,9117,8132,747,7 77,7 107 139 169 200 230 292 426 600 

0,200 39,2 26,~ I 9,5i 12,916,433,21 19,535,9152,4 85,2 117 153 186 220 254 321 494 673 

Umfang = 1,059 m da/di = 5,912 In da/di = 1,777 
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Innerer Rohr 0 = 60 mm Äußerer Rohr 0 = 70 mm 

~:c Rohrtemperatur In 0 C (Luftlemp. = 20 ' Cl Isol.· 70 
,:;;~ ... -,- 1 I + I i-I I 1 + + .;- + 1 + -:;- + - + + + S~är. 
==~ - 40 1- 20 - 10 _ 0 +10 1+ 25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 e 

0,020 35'5123'5117'jll'615'7012'83I17'9133'9150'4 84,0 119 154 190 227 273i 3481 1 
0,025 40,926,820,213,216,5313,22120,9139,5158,498,1 141 180 224 270 326, 4141 
0,030 45,4129,8122, 14,77,243,5623,4144,2165,8 111 159 205 257 310 373 472 
0,03549,232,4124,315,917,853,8525,348,5172,4 123 176 229 286 347 418 528 846 
0,040 52,3134,~26, 17,08,354,od27,152,378,5 134 192 252 313 382 4611 584 944 
0,045 55,~36,5,27,317,918,794,2~28,755,7183,7 144 206 273 338 413 1 501 6371040 
0,050 57,4138,~28,4 18,69,174,4::]30,258,8188,6 152 220 292 364 442 539 6861130 
0,060 61,840,830,420,( 9,844,8~32,7164,097,0 168 244 325 408 499 6~ 7801290 
0,070 65,4143,3132,021,21O,415'~I34,9168,2: 104 182 265 355 450 549 1 673 8671450 5 
0,080 68,445,333,522,1 1O'85'3036'~72'0 110 194 285 383 487 596 73 9441600 mm 
0'09070'8:46,~134'822'9 11 '25'481138' 75,~ 115 205 302407521638 7 102011750 
0,10072,348, 35,8,23,61 1,55,6439,878,( 120 214 318 428 551 676 834j1090 1890 
0,110 74,7:49, 36'~24'211'85'7840' 80,E 125 221 330 448 578 715 88111602020 
0,120 76,2:50,137, 24,612,(5,8~41,~82,7 129 228 343 467 603 753 922112202140 
0,130 77'4150'~937'925'012'25'9942'7184'6 132 235 355 484 626 784 96512802260 
0,14078,6,51,738, 25,312,416,0943,4186,1 135 241 365 500 648 812 1~134012370 
0,16080,453, 39, 26,012,76,2544,689,4 140 253 382 528 688 860 1107 14302600 
0,180 82,d54,340, 26,612,96,3745,7192,5 144 262 398 553 723 899114 15402830 
0,200 83,4~55,3140,S;27,013,16,49146,6 94,9 148 270 413 575 756 936 12 1 0 1 64~i3050 ' 
Umfang = 0,251 m dajdi = 1,143 In dajdi = 0,1336 

~~ Rohrtemperatur in 0 C (Lufttemp. ~ 20 0 Cl Isol.-
.. N -< - Stär. "":':: I I I + I T 1 + I + + + + + + + + + ==~ - 40 - 20 - 10 _ 0 +10 1+ 25 + 501+ 75 100 150 200 250 300 350 400 500 750 1000 ke 

0,020 23,41 15,6 11,6i7,7~3,8~ 1,891 11 ,~7!21'813 1 '8 152'7 74,094,8 1161137 1591 203 
0,025 27,8118,5113,819,1414,5312,23113, 25,838,462,9 88,3 114 139 1651192 247 
0,030 31,721,115,71 1O,~5, 152,53 15,9 29,7144,672,8 103 132 161 192 224 288 
0,035 35, 23,5117,4,11,615,7 2,81 117,8133,4149,881,8 116 150 183 21 9 254 327 508 
0,040 38,6125,6119,°112,66,2013,07119,5136,7154,790,3 128 166 204 244 1284 365 573 
0,045 41,6

1
27,6?0,5

1

13,56,6513,30121,140,0159,1 98,1 141 181 223 267 312 402 636 

0,060 5O,032,524, 116,(7,833,8825,348,~7 1 ,5 120 171 224 277 332 390 506 811 1120 
0,050 44'629'421'814'47'0613'~23'6143'0163'4 106 152 196 242 289 339 1 4371 694 

0,07053,9135,226,317,48, 4,2127.5152.778,6 133 190 249 310 373 4381 569 9131280 10 
0,080 57.51137,728,218.59,1014,4929.6156,5184,9 144 208 272 343 410 484 62810201430 mm 
0,09060.739,929.8 19,69,614,7431,360.2190,7 155 224 294 373 446 526 1 685 1120 1570 
0,10063,5141,831,220,510.014.941

1
33,0:63,796,0 165 239 314 400 478 564 74012101720 

O,ttO 66,043,632,421,310, 5,1334,566.8101 174 253 334 426 509 602 7941300 1850 
0,12068,3145,033,522,010,75.3035.8:69,7 106 182 266 352 449 539 639 84513901990 
0,130 70'4',46.434.522'711.05,4~6'37'0172'4 110 190 278 369 471 566 671 89214802120 
0,14072,147,635,423,4 11,315, 38.2174,8114 197289385 492 593 706 940 15602260 
0,160 75,449.736.924.411 ,95.8440.1179,3 121 210 310 314 530 644 770 103017202500 
0,18078,1151,738,2125,312.316.06141 ,982,91127222328 342 566691 28111018802740 
0,20080,6 53.639,526,0112,716.2543,486,0 132 232 345 368 598 1735 880 11 90 2030 2970 

Umfang = 0,283 m dajdi = 1,400 In dajdi = 0,3365 
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Innerer Rohr 0 = 60 mm Äußerer Rohr 0 = 70 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20 · Cl lsol.-

~~"" -40 1_20 1-101 ~~1 + 26[ 50 + 75 1 .~M. 1 2~0 12!0 1 s~O 13!0 41i0 16tO 17!0 I HtOO ~:r-
0,020 17,8'12,°18,83;5,872,9311 1,4618,9916,4124,239,355,3 69,9 86,41

1 

101 118 150 
0,02521,514,4110,617,013,511,74110,720,129,5 48,0 67'°186,4 105 124 144 183 
0,030 24,916,71 12,38,1~4,0712,02, 12,4~3,334.455,978,6 1 101 123146 168 216 
0,03528,1 118,8113,99,174,5712,28114,226,339,0 63,190,°

1

116 142 167 192 248 380 
0,040 31,1 120,81 15,410,1 15,04(2,521 15,~i29'2143,2 70,5 99,6 129 159 187 216 278 430 
0,045 34,0?2,61 16'711,15,522,75, 17'~032,047,2 77,7 109 142 174206 239 308 479 
0,050 36,6,24,318,0 12,~5,952,9618,434,551,0 84,4 118 154 189 224 260 335 525 
0,06041,3127,5120,413,516,693,3220, 139,358,397,1 136 177 219260 302 390 61 1 834 
0,07045,930,322,614,917,3713,64123,243,765,2 lOS 152 199 246293 1342 441 699 953 15 
0,080 49,5132,9124,4 16,28,0013,95125,3147,871,4 119 168 220 273 324 381 491 780 1070 mm 
0,090 53,dI35,1 126,217,4i8,49j4,2127,1151,477,0 129 182239 296355 1417 539 855 11 90 
0,10056,137,227,718,58,98,4,4128,9154,782,1 138 197 258 320384 452 585 926 1300 
0,110 59,2,39,2:29,119,419,42r,60130,658,087,0 147 211 276 344 412 484 1627 1010 1410 
0,12061 ,8140,9130,4,20,39,7314,79132,061,1 191,8 155 224 293 366 440 515 6701080 1520 
0,130 64'342'5131'621'1 1 1O'2[4'96'33'264'~96'2 163 235 309 387 467 544 7101150 1620 
0,140 66,5144,032,7121,910,615,1334,366,5 100 172 246 325 406490 574 751 1220 1720 
0,16070,546,634,7123,111,25,45137,071,2 lOS 185 267 353 444 536 532 8291350 1920 
0,18073,9149,0:36,5

1
24,1 1l,8i5,74i39,2?5,4 115 197 286 380 4781578 585 1901 1480 2110 

0,200 76,950,9138,125,112,216,0°14°,7178,9 120 208 303 405 511 621 634 974 1600 2300 

Umfang = 0,314 m dajdi = 1,429 In da/di = 0,3567 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20 · C) 1501.-

~~ ... - 40 1-201-10 ~ O 1+10 +261+501+76 1 t~O .to 12110 2tO 3~0 3fo'" 1 4~ 6110 1 7tO '~ S~~-
0,020 14,6,9,7217,2914,8511'2,41 ' 1,2~1:,3~13,5i I9,8 '32,3 44,4 57,~ I:O,0 82,895,6 120 I 
0,025 17'81 11'88'8415'912,94j1'4718'8~16'61 24'0 39,8 54,6 70,0 85,4 101 116 148 
0,030 20,8114,010,4,6,8813,42,1,71 10,4119,4128,1 46,564,382,2 101 119 138 176 
0,035 23,7115,911,817,8213,89,1,951 1,8?2,0132,2 53,0 73,7 94,0 115 137 159 202 306 
0,040 26'~1 17,613,1 18,694,3012,1613,224,6135,9 59,3 82,1 106 129 155 179228 348 
0,045 29,\ 19,2 I 4.419'51 \4,72?,3611 4,5127,1 39,6 65,5 90,9 117 144 171 198253 388 
0,050 31,6~,815,610,315,1012,55, 15,7129,5143,2 71,5 99,3 128 158

1

187 216276 425 
0,060 36,423,917,811,8,5,812,89,18,°133,8150,083,0 115 149 182 217 252324 501 687 
0,070 40,8?6,6119,9113,216.493,23,20,238,0156,5 93,4 130 169 20S 247 288 368 57\ 790 20 
0,080 44,4129,121,914,47,103,5222,3,142,1 62,2 103 144 188 232 276 321 409 640 886 mm 

I I 
0,090 48,0131,4?3,7[15,5,7,62,3,8024,2,45,5167,6 112 \58 206 254 303 353451 710 981 
0,100 51,333,6125,216,618,164,05125,~48,71 72,5 121 171 222 275 329 384 592 779 IOSO 
0,11054,3135,6:26,6:17,618,61 14,3 127,5151,977,3 129 184 238 295 353 414533 843 1170 
0,120 57,dI37.4?7,9118,519,0514,50128,9,54,981,6 137 196 252 314 378 442572 907 1260 
0,130 59,5,39,229,2,19,39,464,6930,3157,8186,\ 144 207 268 3331401 471 608 970 1350 
0,140 62,°,40,8130,420,119,874,88131,6,60,5190,5 152 217 282 352 424 498 643 1030 1430 
0,160 66,3143,832,721,710,515,2334,2,65,598,2 165 238 310 387 468 548 714 1150 1600 
0,180 70,2146,5'134,622,9 11 ,15,5 136,~::0,1 1 105 178 257 336 42°1508 596780 1260 1770 
0,200 73,9J48,836,424,011,75,7938,4174,0 111. 191274360 4521545 64384413701930 

Umfang = 0,346 m da/di = 1,571 In da/di = 0,4520 
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Innerer Rohr 0 = 60 mm Äußerer Rohr 0 = 70 mm 

~~ Rohrtemperatur in 0 C ( L ufttemp. = 20 · C) Isol.-

~r" - 40 1- 20 ! - 10 1 ~o 1 + 10 1~1 + 50 1 + 75 It O 1 1! 0 I~o 1 3t O 3 ! 0 ~o 1 5to 1 7; 0 1 600 s~:-
0,020 12,7 8,426,3214,2dI2,ld 1 '046,3~r 11 ,717,0 27,938,5149,4160,471,7'82,3 104 
0,025 15,51O,3?,7115, 132, 1':~17,7~ 1 4,320,9 34,247,360,9173,887,9 100 127 
0,030 18,1 12,19,0516,Oy,9 1,5019,08116,924,7 40,4 56,Om,9 86,8 104 118 150 
0,035 20,613,810,3,6,9013,4°,1,7110,319,428,346,464,482,5 100 119 136 174 3206631 
0,040 23,115,4 11 ,517,?~,3,801 I ,9011,52 1 ,7131,8 52, 1 72,392,5 112 134 154 196 1 
0,045 25,6117,0,12,718,504,202,0912,724,035,157,7 80,2 103 124 149 171 219 340 
0,050 27,9118,5113,89,2°

1

4,592,2813,926,238,362,887,8 113 137 164 189 242 375 
0,060 31 ,9,21,3115,9110,75,232,6116,030,444,773,3 101 132 151 191 221 285 442 595 
0,070 35,7124,°117, 12,0,5,932,93 18,234,450,583,1 116 150 183 218 254 324 506 686 25 
0,080 39,6,26,5119,713,26,5113,2220,2138,256,0192,7 129 167 204 244 284 362 565 773 mm 
0,090 43.4?8,8? 1,4

1

14,37,??,3,4821,9141,761,O 102 142 183 225 269 312 400 624
1

860 
0,100 46,931,023,115.47,603,7523,6145,165,9 110 155 199 245 293 340 437 683 943 
0,tl0 50,033,1124,616,48,06:3,9625, l j48,270,7 118 167 214264 316 368 473 7421030 
0,120 52,9,35,126,117,38,5°14,1726,6

1
51,275,0126 178229282338 395505 8001 110 

0,130 55,5,37.027,5 18,218,8914,39128,154,079,0 134 189 243 300 360 421 540 8561180 
0,140 58,238,6,28,819,19,28,4,5929,4156,7183,1 141 199 257 317 381 444 574 9101260 
0,160 63,1141,8131,120,610,014,9232,2/61,8

1

91,0 154 219 283 352 420 492 636 10201410 
0,180 67,4,44,4133, 122, 10,715,27~4,5166,498,7 167 237 308 384 458 539 698 11 201560 
0,200 71 ,0,46,7134,8,23,211,~5,60i36,5,70,6 105 178 254 333 413 495 582 757 1220'1700 

Umfang = 0,377 m dajdi = 1,714 In dajdi = 0,5390 

~~ Rohrtemperatur in 0 C ( L ufttemp. = 20 · C) 'sol. · 

,:;;~ -< I I + I' --+ I + I + I + + -+-1-+ + I + I + Stär· :=.!! - 40 - 20 - 10 _ 0 +10 + 25 + 50 + 75 100 150 200 250 300 1 350 400 500 750 1000 ke 

° 020 - 3' - 1 ~~I ~I l 'I' I 1 ' 11 , i7,4515,~3,7~1!,86IO,9315 ,60 10,3
1
15,1 24,8 34,444,053,462,9 172,391,1 

0,025 13,89,226,8514,5712,28 1,146,85 12,7 18,530,442,053,765,877,9

1

88,8 112 
0,030 16,2 10,9

1
8,06

1
5,40 2,69 1,348,09 15,0 21,935,949,763,077,1 91,7 106 133 

0,035 18,5 12,4,9,2216,2013,07 1,539,23 17,325,141,2 57,1 72,389,1 105 1221 154 237 
0,040 20,8 13,9

1

10,416,9013,44 1,7210,419,428,346,464,482,0 101 1191 139 176 27a 
0,045 23,115,4 11 ,517,62

1
3,811 ,90 11,5j21,4 3 1,451,1 71,291,8 112 133 155 197 301 

0,050 25,4 16,8 12,6,8,314,142,0612,623,334,356,078,0 100 123 146 170 216 329 
0,060 29,6 19,514,69,72,4,812,40 14,6127,240,365,291,5 11 8 144 171 1 99 253 38~ 526 
0,070 33,522,0 16,4!11 ,05,432,72 16, 31,045,574,6105135165 195 228 290 450 610 30 
0,080 37,124,518,21 12,115,013,00 18,4134,450,583,5 11 7 151 185 218 255 325 506 691 mm 
0,090 40'726'8 1 9'91 1 3'~5'5613'26120'2137'755'592' 1 129 167 205 242 281 359 5601 767 
0,100 43,829,921,6 14, 7,083,5121,8

1
41,060, 1 100 141 182 224 265 307

1

392 61 840 
0,110 45,8j31,023,11 5, 7'573'~7423'4144'064'9 108 152 196 241 286 332 424 668 912 
0,120 49,8

1

32,924,516,28,023,9 24'!46'~ 69,4 115 163 210 259 308 359 556 720 986 
0,130 52,534,725,9 17, 18,454,2 26,49,/ 73,2 123 173 223 276 329 383 588 7711050 
0,140 55,~,36,427,21 1 8,08,884,4 27, 52,!; 77,0 130 183 236 291 348 406 620 8211120 
0,160 6O:~2I:39'629'6 1 9'79'654'7630'457'4 84,6 143 202 262 324 386 450 680 9m 1260 
0,180 64,842,73 1 ,~:~ I , I IO'~I~' ~~2,~62,C 92,0 155 219 285 354 423 494 738101 1400 
0,200 68, 45,633,y/22,31O,9j5,41135,Q66,2 99,0 167 236 308 382 458 535 79211 1530 

Umfang = 0,408 m dajdi = 1,857 In da/di = 0,6190 
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Innerer Rohr {(} = 60 mm Äußerer Rohr {(} = 70 mm 

.. - Rohrtemperatur In 0 C (Lufttemp. - 20' C) Isoi.· E"lä 
::a~~ 

- 40 1- 20 1- 10 1 ~ O + 10 1+25 1+50 1+75 160 ' ItO 1260 12tO l a60 l ato 1460 1500 17!0 1 10~0 
Stär· 

3:.!! ke 

0,020 10,2;6,795,0713,3611 ,68:0,84i5,OT,20j 13,7 122,331,039,348,0156,7165,8 81,9 
0,025 12,418,28,6,2114,142,071,0316,2311,416,827,4

1
38,1 48,358,870,080,2 101 

0,030 I 4,61,75,7 ,~4,91 .,,451"22(' ,,,\'3,~ 19,8 32,3145' I 57,3 00,7 83,1 95, I 121 
0,035 16,811,28,3915,6212,811,4018,4315,622,837,1 52,066,080,595,8 111 140 214 
0,040 19,°112,69,426,303,151,5719,4817,625,741,958,974,7 91,0 108 126 158 242 
0,045 21, I 14,°110,57,003,50 ,,751'°,6 19,5 28,6 46,7 r'6 83,2 102, 121 14() 176 270 
0,050 23,°115,4

1
11,517,673,811,90 11,6? 1,431,5 51,5 71,3 91,5 112 133 154 195 297 

0,060 27'OI18'~13,4i'9J4'452'~13,5r" 36,8(0" 83,9 107 131 156 181 230 356 479 
0,070 30,8t0,4 15,21O,115,042,52115,4128,5141,9 68,6 96,0 123 150 179 208 264 408 551 35 
0,080 34,4?2,816,9111,315,60?,79

1
17,231,746,9 77,0 108 138 169 201 233 297 460 623 mm 

0,090 37,7125,0 18,6 12,5
1
6,13?,05 18,8

1
34,8 51,6

1
85,0 119 153 187 223 258 328 510 694 

0,100 4O,9?7,120,3113,516,653,30120,3137,8156,092,9 130 167 205 244 282 360 559 762 
0,110 43,9129,2?1,814,47,1513,53121,840,760,4 101 140 181 221 264 306 392 609 830 
0,120 46,8131,123,2115,4?,603,76123,3143,2164,7 108 150 195 238 283 330 422 656 898 
0,130 49,732,924,616,38,0213,9624,745,568,6 115 160 207 254 302 353 451 702 960 
0,140 52,434'625,9'7,1~,4';" 15r,I f<s" I72'3 121 170 220 269 321 374 481 750 1020 
0,160 57,637,8,28,3118,79,1514,5328,952,9180,0 134 189 244 301 356 417 536 842 1150 
0,180 62,1~,8,30,4120,29,864'~I~I,357,6187,2 146 207 267 330 393 459 590 928 1280 
0,200 66,0;43,632,421,510,65,2433,562,094,0 157 223 289 358 427 500 642 1020 1400 

Umfang = 0,440 da/di = 2,000 In dajdi = 0,6932 

~:c Rohrtemperatur In 0 C (Lufttemp. _ 20 ' C) 1501.-

~~"" - 40 - 20 - 10 ~ O 1+ 10 +26 1+50 1+751160 11; 0 1200 12!0 1300 , 3;0 1460 1600 17! 0 I~o S~:r. 
0,020 9,31 ;6,19;4,6413,07!1,5410,77f,658,57112,4120,3 28,°136,1 144,1 151,8 :60,274,7 
0,025 I 1,6?,7015,6813,751I,88lo,9315,73 10,5115,5125,0:34,6

1
44, 354, 1163,9 174,492,6 

0,033 13,819,10,6,724,442,21 1,11 16,8°112,5 18,4 129,8 141,1 52,4 164,°176,088,5 110 
0,035 15,911O,517,7515,11?,5611,287,80114,4? 1,2 134,4147,9 IGO,6 173,987,9 102 128 197 
0,040 17'9111'88'7615'7812'891'448'82116'3123'9 \38'9 154'°168'9183,799,8 115 145 224 
0,045 19,813,2

1

9,7716,4413,221,61 ;9,8318,126,543,459,8 76,8 93,5 111 129 162 250 

°'°50 21'714'410'817'°813'531 '76110'8,2°'°129'148'°166'284'7 104 123 142 179 278 
0,06025,216,712,618,2914,142,0712,6,23,334,356,177,7 100122144 167 211327437 
0,070 28,819,014,319,4214,7°,2,3414,426,6139,264,089,1 114 140 165 191 244 376 508 40 
0,080 32,121,3 16,°

1
10,6,2412,6216,129,8

1
43,772,0 100 128 158 186214274424 575 mm 

0,090 35,3?3,417,6111,715,85?,88]17,7132,848, 1 79,4 111 143 175 206 238 305 471 641 
0,10038,4;25,519,112,716,3°,3,14119,235,752,586,8 121 156 191 226 262 335 518 705 
0,110 41,3F7,5120,613,66,76

1
3,372Q,7

1

38,4j56,9 94,2 131 169 207 245 285 364 562 766 
0,120 44,2

1

29.4?2,0114,617,2313,59,22,141,261,2 101 141 182 223 264 307 393 605 826 
0,130 47,131,3123,415,517,6413,79,23,543,9165,0 108 150 194 238 283 329 421 655 887 
0,140 50,033,1 124,8116,418,074,0024,946,5168,8 115 160 206 254 301 350 448 696 950 
0,160 55,4

1
36,627,217,918,834,38?7,6151,3 76,O 127 178 230 283 337 391 502 7831070 

0,180 6O,4 1~9,7129,6, 19,419,5514,72130, 1 155,9183,0 139 196 252 311 371 431 554 8651190 
0,20065,1142,631,820,5,10,2,5,06,32,4,60,489,5 150 212 273 338 403 470 603 9471300 

Umfang = 0,471 da/di = 2,143 In da/di = 0,7621 
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Innerer Rohr 0 = 60 mm Äußerer Rohr 0 = 70 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· Cl 1501.· 
.. N....:I __ _ Stär-
~:;; + 0 + + + I + + + + + + 
... - - 40 -20 - 10 - + 10 + 25 + 50 + 75 100 150 200 250 300 350 400 500 750 lliöo ke 

0,0208,68;5,754,322,881,440,724,327,9311,518,826,4 33,3 41,048,3 56,170,0 
0,025 10,67,145,333,541,770,885,339,8014,223,232,541,350,3 59,869,086,8 
0,03012,68,436,314,202,101,056,3211,617,027,538,6 49,159,571,081,8 103 
0,035 14,69,707,274,852,421,217,2913,4 19,6 31,7 44,5 56,9169,082,094,3 120 181 
0,04016,511,08,225,472,721,368,2315,122,135,9 50,5 '64,3 78,492,7 108 136206 
0,045 18,312,29,126,053,021 ,519,1416,824,8139,9 56,2 71,8 187,7 104 120 152 231 
0,05020,1113,410,06,673,331,6610,018,627,343,9 62,0179,5 97,0 115 132 IG7 255 
0,06023,6 15,711,77,853,921,9511,821,832,152,0172,293,51 115 136 1561198304 411 
0,07027,118,013,48,944,472,2413,525,036,759,7 182,8 107 132 156 179 227 350 478 45 
0,08030,5120,215,110,05,002,4915,128,041,266,893,5 120 148 175 2031257 394 540 
0,09033,622,3 16,611,15,512,7416,730,945,474,0 104 133 164 194225286440 598 mm 

0,10036,6:24,3,18,112,16,002,9918,233,749,781,1 114 146 180 213 246 314' 485 659 
0,11039,5,26,319,513,06,473,2119,636,453,788,0 124 159 195 232 268 342 528 719 
0,12042,4128,220,913,96,923,4321,039,257,694,6 134 172 210 250 289 369 572 776 
0,13045,1:30,022,314,87,323,6422,441,861,5 101143184 225268 310 396613 833 
0,14047,8131,823,715,67,723,8423,844,465,3 108 152 1961239 285 331 424 654 889 
0,16053,1 :35,2'26,217,38,534,2026,349,272,4 , 120

1

169 218 269 , 319 370 4731734 1000 
0,180 57,638,228,518,89,274,5628,853'~1 79,4 132 186 240 297 ,350 407 52218121020 
0,20062,1 141,130,620,19,974,9131,058,3186,1 1 143 202 261 323 381 443 571 892 1230 

Umfang = 0,503 m da/di = 2,286 In da/di = 0,8267 

~~ Rohrtemperatur in 0 C (Lufttemp. _ 20 · Cl 1501.-
"!:l ""' - - Stär-

3:]1 - 40 -20 1 -10 1 ~ o + 10 + 25 + 50 + 75 1 1~0 ' ItO 2~0 Jo 3~0 Jo 4ÖO 5Öo 1 7!0 10"tO ke 

0,020 8,145,43:4,04:2,70

1

11,35iO,67,4,057,411O,8 17,724,5 131,3138,144. '552,0165,01 
0,025 10,06,654,9813,311,650,835,009,2013,421,830,338,9 47,355,9164,580,9 1 
0,030 11,87,865,9013,921,9610,995,9510,916,026,036,1 46,156,2 '66,476,8

1

96,1 I 

0,035 13,619,06116,8014,5212'2611,146'8612,618,430,0 41,853,465,377,089,0 1121'70 1 
0,040 15,4110,37,7015,112,551,297,7614,320,934,0147,660,774,087,6 102 127194 
0,04517,2111,518,5915,7012,851,438,62115,923,438,0 53,067,982,6198,0 114 143 218 
0,050 18,912,69,476,2913,14

1
11,589,50 17,5 25,6 41,9158,2 74,891,1 lOB 125 1571240 

0,06022,414,9111,17,4513,711,8411,220,630,249,568,888,7 lOB 127 148 186286 385 

0,070 25'817'2~ 12'818'5214'25~2'1O 12,823,7 34,856,7 79,0 1021124 147 170 214 331 1 445 50 
0,08029,0119,3114,419,5414,7 2,3614,426,638,963,9189,2

1

115 140 166 192 242 372 505 
0,09032,1 121,415,910,615,252,6115,929,543,171,0199,2 127 155 184 213 270414 564 mm 
0,10034,9'23,317,3111,6115,74',2,8417,432,247,177,6 109 139 170 202 234 2971457 1623 
O,tlO 37,625,218,712,56,1813,07 18,834,8 51,284,3 118 151 ' 185 219 254 324, 500 680 
0,12040,4127,020,113,316,62113,2920,2137,655,1 190,5 1271 1631199 236 27513501540 735 
0,13043,1128,721,414,217,033,5021,640,159,096,9 136 175 213 253 294 375 , 579 788 
0,140 45,630,422,715,07,4613,7122,9142,662,8 104 145 186 228 270 313 4001616 840 
0,160 51,0133,725,116,718,254,OB25,4147,270,0 115 162 208 256 303 352 4491692 949 
0,180 55,836,8127,418,29,004,4427,851,776,9 1261178 229 282 334 388 496 770 1050 
0,200 6O,0!39,6129,619,5!9,704,8030,056,182,8 137 1931250 307 365 424 5428461160 

Umfang = 0,534 m da/di = 2,429 In da/di = 0,8873 
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Innel'filr Rohr 0 = 60 mm Äußerer Rohr 0 = 70 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. ~ 20° Cl Isoi.· 
~ N r< - - ---- Stär· 
".~ + 1 + + + + + + + + + + ~- - 40 ' -20 - 10 _0 + 10 + 25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 ke 

0,0207,2914,843,6412,411,220,613,656,719,68 15,722,028,0[33,9 ,40,3[46,°158,6 
0,025 9,036,054,512,981,500,7514,SI8,31 12,1 19,6 27,2 34,9~,4 149,9 57,3 73,8 
0,030 1O,8'1,ltf,353,SSI,780,89S,359,BO 14,4 23,4

1

32,S I41,7 50,6 S9,2 168,4 187,9 I 
0,035 12,S;8,2816,174,062,051,036,1811,3 16,6 ,27,2 37,748,2158,8168,s 79,2 1101 154 
0,040 14,2

1
9,407,97,4,602,311,166,9912,818,8 ,30,8 42,954,7 167,0 77,S 90,1 115 175 

0,045 IS,91O,5~,78'S,142,581 ,297,8914,3, 21,0 34,4147,961,0 4,9 86,5 101 129 196 1 
0,050 17,5

1
11,68,S9S,662,84 1,438,60 IS,8 23,237,8 :52,767,2 182,7 9S,4 111 142 216 

0,060 20,713,710,1 16,6913,3711,69110,1118,727,345,°162,2 BO,O 98,1 113 132 169 256 347 
0,07023,8115,711,77,723,8811,9411 ,721,531,5 51,8 ,71,792,1 112 132 1531194 296 400 60 
0,080 26,817,713,28,7214,36i2,1913,2,24,335,6 158,5181,1 104 127 1 149 173 220 334 452 mm 
0,09029,619,614,79,694,842,4314,627,0,39,664,8 ,90,1

1
116 141 167 1931245 373 506 

0,10032,321 ,5 16,0 1O,6'S,282,6511 6,0 29,6 43,S 71,1 98,8 128 155 1831 212 270 411 558 
O,ttO 3S,023,3'17,311 ,55,702,8617,432,1 47,2 177,3 108 139 169 1991 231 2941450 610 
0,12037,625,0 18,612,316,123,07118,734,650,883,3 1161150 183 1216 , 250 3181488 662 
0,13040,126,719,913,16,523,2720,037,054,289,2 1241160 196 231 268 342525 712 
0,140 42,628,321,114,06,913,48121,239,4 57,795,2 132 170 209 1 247 286 366 561 762 
0,16047,431 ,623,615,517,683,8523,6143,964,6 106 1481191 235 11 278 322 4101633 863 
0,18052,1 134,525,817,08,424,2225,948,471,3 118 165 211 260 307 35514541702 957 
0,20056,537,428,018,49,134,5728,2052,677,4 1129 ISO 231 284 337 390 497 770 1050 

Umfang = 0,597 m da/di = 2,714 In da/di = 0,9985 

~~ ROhrtemperatur In 0 C (Lufttemp, = 20 ° Cl Isol.· 
.. N.... -- Stär· 
'!:'ii + + + + + + + + + + + k 
... - - 40 - 20 - 10 _ 0 +10 + 25 + 50 +75 , 100 150 200 250 300 350 400 500 750 1000 e 

0,0206,7214,44'3,30'2,19i1,IOIO,553,3016,1418,71 14,520,3125,731,236,942,553,7 
0,0258,2215,48)4,102,72,1,36

1
°,6814,117,62' 11,1 18,025,0 ,32,039,045,852,7 '66,8 

0,030 9,796,54~,9013,271 ,630,81'4,929,0613,2 21,529,8 38,1 46,654,7 63,0 79,9 
0,035 11 ,37,5715,6713,BOII '89IO'94

I
S'69 10,5 15,3 24,9 34,5144,254,0 63,3 73,0 92,9 140 

0,04012,98,586,424,3°12,1511,076,43.11,917,4 28,339,2 50,261,3 71,9 82,8 105 161 
0,045 14,419,6017,184,802,3911,197,2013,4'19,531,644,056,1 68,6 BO,2 92,6 1181180 
0,050 15,9110,6? ,935,322,64 1,31 17,9514,7 21,535,048,7 62,1,75,8 188,9 102 13°1198 1 
0,060 18,9p,59,3516,253,1211,5519,38 17,3 25,341,457,974,090,1 106 122 154 236 319 
0,070 21,914,41O,8~,223,60 1,8°110,920,0 29,047,666,585,2 1 104 122 141 178 272 1369 70 
0,080 24,71 16,312,2~,1714,07,2,041 12,322,632,9 53,8175,°196,4 118 138 160 202310 419 mm 
0,090 27,518,113,6

1
9,0414,532,26

1

13,725,236,6 59,883,3
1

107 132 155 178 226 345 468 
0,10030,2119,915,°

1

9,9014,942,4715,027,740,265,791,5118145 171 196250380515 
0,11032,721,6116,310,715,352,68

1
16,430,1143,971,599,5 129 158 186 215 273 416 562 

0,120 35,123,317,6111,515,762,8817,732,647,5 '77,3107 140171202 232 295452 610 
0,13037,625,018,812,3

1
6,16,3,0818,934,951,083,0 115 150 183 216 250 317 486 1658 

0,14040,°126,620,013,1 16,5613,2820,1137,154,688,5 123 159 195 230 267 34°1519 1704 
0,16044,6129,722,314,717,353,6522,441,661,099,0 138 179 219 259 300 381 588 799 
0,180 49, 132,6,24,416,2~ ,054,OO24,6145,9 67,3 I JO 1531198 243 287 332 1 422 653 891 
0,200 53,635,426,417,68,744,3426,750,1 73,4 120 168 216 266 314 364 462 720 981 

Umfang = 0,660 m da/di = 3,000 In da/di = 1,0986 
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Innerer Rohr 121 = 60 mm Äußerer Rohr 121 = 70 mm 

t~ Rohrtemperatur In 0 C (Lufttemp. _ 20 · Cl 1501.-

j~'"" - 401- 201- 101: 0 1+ 101+ 25 1+ 50 1+ 75 160 I~!o 1 26~ 1 2!0 1 360 1 3!0 1 460 1560 h ! o 110"'{,0 s~:r. 
0,020 6,20114,OS'13,06j2,031,ül ;0,50i3,07j5,6718,24 13,3 18,423,62.9,033,9139,0149,2 j 
0,025 7,615,073,812,511,25e,63j3,827,051O,2 16,423,1 29,236,1 42,048,561,8 
0,030 9,05

1

6,054,55
1
3,00 1,50lo,75~,578,40 12,2 19,527,534,843,250,1 58,0 74,0 

0,03510,57,02,5,273,481,74,°,8715,3119,74 14,222,8 32,0 40,450,158,167,285,6 130 
0,040 12,0,8,00,5,98

1

4,0012,000,99
1

6,0011,1 16,1 25,936,446,156,866,1 76,896,8 148 
0,045 13,5,8,9616,674,482,241,116,70 12,418,029,040,851,5 63,574,086,1 108 166 
0,050 14,9

1

9,9017,36
1

4,952,471,2317,4013,719,932,245,2 57,070,082,095,3 121 184 
0,06017,711 ,7,8,735,81 ,921,4618,80,16,123,6138,453,467,983,597,0 113 144 218 292 
0,070 20,413,511O,l e,723,361 ,68

1
1O,2118,627,2 44,4 61,778,596,8 113 131 166252 340 80 

0,080 23,1
1
15,3111 ,51~,6d3,80 1,90 11 ,5,21,1 30,8 50,2 69,9 89, I 11 0 129 148 188 286 387 mrn 

0,090 25,717,0112,818,474,2y,12112,8
1

23,534,2 36,0 17,8 100 1221 144 166 210 320 432 
0,100 28,4)18,714.°

1
9,31 ,65,2.32)14,125,937,7 61,7 85,5 110 134 159 183 232 353 476 

O,lJO 30,9,20,3115,310,6,5,042,52115,3
1
28,241,1 67,2 93,0 120 1471 174 200 2541386 524 

0,120 33,3121,9116.5110,915,442.72116,5130,5144.572,8 101 130 160 188 217 275419 568 
0,130 35,5123,617,711,715,852,92,17,Y2,7 47,978,0 lOS 140 172 202 234 296450 612 
0,140 37,8125,1 118,912,516,2413.12,18,9,34,951,1 83,2 11 5 149 184 215 250 317 483 656 
0,160 42,4,28,2121 ,113,916,93,3,46121,3139,257,593,5 130 168 206 242 281 3551545 742 
0,180 46,831,023,1 15,3 7,623,8023,543,463,4 104 144 186 228 269 312 395608 828 
0,200 51,l b3,8:25,0, 16,6~8,29!4,14125,7147,5 69,2 114 158 204 24912951341 4341670 1912 

Umfang = 0,723 m dajdi = 3,286 In dajdi = 1,1896 

t~ Rohrtemperatur in 0 C (Lufttemp. = 20· Cl Isoi.· 
...... -< - Stär· 
' ... ·i , + ' + + 1 + + + + 1 + + 1 + + ~- - 40 , - 20 '- 10 _ 0 1+ 10 + 25 ,+ 50 +75 100 150 200 250 300 , 350 400 500 750 1000 ke 

0,020 5,8013,81 12,8711,93;°,95;°,48;2,90;5,2717,61 12,5117,4122,227,2 132,°136,6 146,21 
0,0257,2114,7913,5812,39,1,190,5913,6016,5919,60 15,421 ,827,734,039,5 146,1 57'S I 
0,030 S,61 ,5,7514,2y,8511,43p,7114,3017,81 11 ,5 18,4 26,033,040,8147,1 155,068,9 
0,035 10,06,68,4,9813,3°,1,660,82,4,9819,08 13,3 21,4 30,238,547,3154,7163,979,91121 1 
0,040 11,417,6015,65,3,7611,88)0,935,65110,3,15,1 124,4 34,3 43,9 53,6162,3 72,4 91,0 138 
0,045 12,88,52,6,3°,4,2012,101\,046,3111,6

1
\6,927,438,349,2 59,9 70,080,8 102 154 

0,050 14'\19,4116,9514,632,32 1,\5?,00112,818,6 30,3 42,154,266,217,489,0 112 \72 
0,060 16,7 11,1 18,30)5,50;2,7511,3718,32115,3122,\ 36,°150,064,678,992,4 106 \34204 278 
0,070 19'3112'819'6011)'3.511,1711,5819'6417'725'64\'6 57,874,691 ,4 107 \23 156237 322 90 
0,080 21,914,5110,9/7,2°,3,59

1
1,7910,920,°,29,047,1 65,584,5 104 121 139 177270 364 mrn 

0,090 24,516,212, I,S,04
1

4,012,00112,1122,3,32,3 52,6 73,494,5 115 136 155 19S 302 406 
0,100 26,8117,8113,4IS,874,412,19113,324,6135,6 58,0 81,0 105 127 150 171 219

1
334 447 

O,lJO 29,1 1'9,314,5
1
9,65)4,8012,3814,5126,8138,9 63,688,5 114 139 164 187 239 364 488 

0,120 31,6)20,8 15,710,4)5,18

1

2,5715,8?9,0142,2 68,6 95,8 123 ISO 178 204 259395 530 
0,130 33,9122,416,8111,215,552,7617,°131,\ 45,4173,8 103 133 162 \91 220 279425 570 
0,140 36,2?3,917'SI11,91S,912,9418,7F.3,2,48,4 78,9 110 142 174 204 2361298455 609 
0,160 4O,6,26,719,913,416,6313,29120,2137,3154,5:f89,0 123 160 195 230 266 335 517 696 
0,180 44,829,521 914,81!,3~13,63122,4,41,460,6 98,4 137 178 217 25612961373577 781 
0,200 49,0,132,323,9116,118,00)3,97124,5145,466,3 lOS ISO 195 2381 280 325 410 636 861 

Umfang = 0,785 m dajdi = 3,571 In da/di = 1,2730 
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Innerer Rohr 0 = 60 mm Äußerer Rohr 0 = 70 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. - 20· C) 1501.· 

i~"" ~_ 20 1- 10 I ~ o 1+ 10 1+25 1+50 1+751 1iio i ItO - 2riO 12tO l ario l ato ~O 15iio 17to I lCi~o S~~
O,020 5,44J3,65112,751,85'o,9210,462,7615,007,31 11,916,421,0 25'5 129'935'° 43,S 
0,025 6,8514,513,402,291,141°,57

1
3,4216,199,12 14,620,626,032,237,6 43,S 54,9 

0,030 8,2015,4314,052,731,3510,68~,OS~,39 10,9 17,524,731,038,645,352,3 66, I 
0,035 9,5516,3Q14,68\3,16 I ,56

1
°,7914,71 Fn,59112,7 20,3 28,6 36,144,952,760,976,3 lIS 

0,040 IO'S?,1515,343,581,78IO,8ge,4019,80 14,523,232,641,250,959,969,4 87,2 133 
0,045 12,2r,0015,98 ,001,9ge,9916,04111,0 16,226,1 36,446,357,067,077,598,0 149 
0,050 13,4,8,8516,63j4,41?,201,IO,6,7012,117,9 28,940,251,263,074,185,4 lOS 165 
0,060 15,91 1O,57,9015,2212,621,32~,9514,521,3 34,448,061,1 74,988,4 102 128 196 263 
0,070 18,412,19,1216,073,041,52

1

9,1716,9
1
24,540,0 55,3 71,0 8ti,S 103 118 148 228 304 100 

0,080 20,813,810,4,6,9013,441,7210,419,227,745,462,780,898,6 117 133 168 258 347 mm 
0,090 23,215,411,617,7°13,8311,9111,6121,431,050,570,090,5 110 131149 188 289390 
0,10025,616,912,78,5014,222,1012,8123,634,2 55,S 77,199,9 122 145 165 208 319 432 
0,1 10 27,9118,413,819,2914,6012,2913,9125,737,460,884,3 109 133 158 181227348 472 
0,12030,1

1
,20,015,010,1 14,972,4815,127,740,566,091,5 118 144 171197 246 378 512 

0,13032,421,516,110,85,342,66 16,229,943,670,998,6 127 155 184 212 265 40S 551 
0,140 34,6123,117,211,615,7212,S4 17,3131,9146,7 75,7 105 135 166 196 227 284 438 591 
0,16038,8126,0 19,613,016,44

l
b,20 19,5

1
35,9

1

52,585,4 119 152 187 221 256 322 496 668 
0,180 43,028,7121,514'~i7,123,5321,639,S58,2 95,0 132 170 208 246 285 359 553 746 
0,200 47,2131,4123,415,6r,7613,S6:23,5~3,663,9 105 146 187 229 270 312 397 610 824 

Umfang = 0,848 m dajdi = 3,857 In dajdi = 1,3499 

.. - Rohrtemperatur in 0 C (Lufttemp. - 20· C) 1501.-
E~ 
.. N..., I - Stär· 
:.ca~ + + + + + + + + + + 1 + ke ~.!! - 40 1- 201- 10 1- 0 +10 +25 +50 +75100 1150200 1250 1300 1350 1400 15007501000 
0,020 5,01 13,351 ,SOll ,6T,85lo,42\2,51 14,ss 6,70 10,8 15,2 19,3 23,7 28,0 32,0 40,5 
0,025 6,22,4,203, 1212,OSI,0510,52j3,125,70 8,30 13,4 18,S 24,0 29,5 34,7 39,8 50,5 
0,030 7,445,013,732,50 I ,2510,62i3,7316,82 9,90 16,0 22,4 28,7 35,1 41,3 47,6 60,3 
0,035 8,6715,814,33

1
2,911 ,4510,7214,34~,99 11 ,6 18,5 26,2 33,2 40,8 47,9 55,4 70,1 107 

0,040 9,90~,61 ~,9313,3Q 1 ,650,8214,9419,10,13,2 21,1 130,0 37,9 46,4 54,4 63,1 79,9 122 
0,045 11,1 ,4015,513,691,84r,9215,52,10,214,7 23,7 33,7 42,4 51,9 61,0 70,8 89,2 138 
0,050 12,418,2016,11 14,0912,041,01~,1311,316,3 26,3 37,2 46,9 57,0 67,8 78,5 98,6 152 
0,060 14'"1"'80 7,3014,89,2,44 1,21 ,3313,4 19,5 31,6 44,3 56,2 68,3 81,1 93,5 117 180 242 
0,070 17 ,0 1O,4 18,~5,6712,831 ,40

1

8,SO 15,6
1

22,7 36,7 51,3 65,3 79,8 94,6 109 136 209 284 120 
0,080 19,2 13,°

1
9, 6,45 3,2°

1
1 ,59 9,61 17,7 25,9 42,0 58,4 74,2 91,0 lOS 124 155 238 324 mm 

0,090 2I,51 14,51O,8~,1813,571,77 1 1O,819,8 28,9 46,9 65,3 83,0 102 121 138 174 268 362 
0,100 23,8r5,~11 ,9~,903,921,9511 ,9121 ,832,0 51,9 71,9 91,9 113 134 153 193 297 400 
0,110 26,017, 12,9,8,63J4,28?, 1213,0123,S 34,9 56,8 78,5 101 124 147 168 212 325 436 
0,120 28,2118,813,9

1
9,34

1

4,64?,30 14,2125,8 37,9 61,5 85,1 109 134 159 183 230 353 473 
0,130 30,4,20, 1114'91 0, 14,98~,47 15,2 27,~40,9 66,3 91,8 117 144 171 196 248 ~1 512 
0,140 32,5?1 ,516,011O,8

1

5,3212,6416,2?9,7 43,8 71,0 98,1 126 153 183 210 265 408 550 
0,160 36,7,24,318, I 12, I 6,01'1"96 18,3i",5 49,2 79,8 110 142 174 208 239 301 464 624 
0,180 40,727,°120,1 113,4

1
6,673,3020,3137,354,5 88,8 123 ISS 194 232 267 335 518 698 

0,200 44,S 29,622, 1114,87,323,6322,3[40,S,59,8 98,5 136 174 213 254 294 370 569 770 

Umfang = 0,974 m dajdi = 4,429 In da/di = 1,4881 
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Innerer Rohr 0 = 60 mm Äußerer Rohr 0 = 70 mm 

~~ I Rohrtemperatur in 0 C (Lufttemp. - 20· Cl 1501.· 
o.. ... ...., Stär· 

~:i - 40 1- 20 1- 10 1: 0 1+10 1+25 1+50 + 75 1 1~0 rJol 2~0 I ~o 13!0 1.J0 I 5~0 17!0 Iloto ke 

0,020 4,6213,11 12,3611,59:°,7810,3912,3614,3°;6,29 10,2 14,2 18,222,1 26,313o,2137,3 
0,025 5,7813,88?,92 1,95

1
°,971°,49

1
2,935,36 7,BO 12,7 17,6 22,9 27,5 32,637,8 46,9 

0,030 6,9414,6413,5O?,3211,160,5813,5016,41 9,38 15,1 21,1 27,1 32,938,845,1 56,3 
0,035 8,1015,41 14,07~,681,350,6814,077,461O,9 17,624,531,538,245,052,465,799,8 
0,040 9,2516,1514,6313,06II,54p ,7714,6318,5O 12,4 20,0 28,0 35,8 43,451,259,775,0 114 
0,045 10,46,8915,2°13,4411,731°,87,5,21 19,54 13,9 22,4 31,4 40,1 48,557,366,884,0 127 
0,050 1I ,5r,6215,7513,B01I ,91 ,°,9615,76110,5 15,4 24,8 34,7 44,1 53,5.63,473,7 93,0 142 
0,060 13,79,1 1 16,87~,56?,281,1416,8812,618,4 29,7 41,3 52,7 64,075,987,6 111 169 226 
0,070 15,910,617,9515,3°

1
2,651 ,32?,96114,6 21,3 34,5 47,9 61,3 74,288,0 102 128 196 264 140 

0,080 18,212,019,0316,01 13,011,50
1
9,0316,624,239,254,569,7 84,4 101 116 146 224 301 mm 

0,090 20,313,410,1 ,6,73,3,3611,6710,118,627,143,961 ,0 78,0 95,0 113 129 164 251 336 
0,10022,414,811 ,217,4513,7211,8511,120,530,0 48,767,586,1 105124143 182278372 
0,11024,516,212,28, 134,052,02,12,222,432,953,4 74,2 94,0 115 136 157 200 305 408 
0,12026,617,713,218,804,3912,1913,2'24,435,758,1 80,5 ' 102 125 148 171 217330 443 
0,13028,619,1 114,219,4614,722,3514,2126,338,462,787,1 110 136 159 184 233356 478 
0,140 30,6?0,415,2jlO,15,052,52,15,2i28,2 41,1 67,1 93,3 118 146 171 197 249 382 514 
0,16034,623,°117,2111 ,55,762,8417,2131,8

1
46,575,6 105 135 164 194 223 284 432 581 

0,180 38,5125,619,2112,86,403,16 19,2;35,351,684,0116 150 183 3171249317483 650 
0,200 42,4128,121,114,06,973,47121,1 ,38,856,792,4 127 , 165 202338 275349433718 

Umfang = 1,100 m da/di = 5,000 In da/di = 1,6094 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20· Cl Is~.I.· 
.. .. .... Star· 

~]i - 40 1- 20 1- 101: 0 + lo + 25 + 50 1 + 75 ; I~oL~012~0 ' 2!0 1 3~0 1 3!0 4~0 1 5~0 7~0 10"tO ke 

, , 1 , I I I I 0,020 4,33?,93?,1811,48p,730,36?,18]4,07 5,88 9,6013,217,121,024,828,336,4 
0,025 5,5013,642,7311,850,92,0,4612,7415,08 7,29 11,9 16,621,1 26,1 30,635,345,01 
0,030 6,5914,3713,30?,211 ,100,5513,31 ,6,07 8,73 14,2 19,9 25, I 31, I 36,442,453,2 
0,035 7,6315,0713,82?,56I ,28]0,6413,83~,041O,2 16,523,229,336,042,549,261,694,7 
0,040 8,6515,7814,3512,911,45p,7314,34 ,9911,6 18,826,633,640,948,556,0 70,2 108 
0,045 9,7116,5014,8813,2611,631°,8214,8818,9413,021,1 29,737,945,754,4 63,0 78,3 120 
0,050 1O,87,215,42i3,611,80

1

0,9015,431O,0 14,4 23,4 32,6 42,0 50,2 60,2 69,986,6 132 
0,060 12,918,626,4914,36i2,171,0816,49,11,9117,4 27,9 39,050,260,272,1 183,3 104 158 215 
0,0701 5,°110,1 17,5315,042,5211,26,7,54113,920,232,5 45,3 58,2 70,183,796,4 122 185 249 160 
0,080 17,1 111 '518'5615'68~2'851'4318'59 15'8 23,037,051,566,280,095,2 1\0 139 212 283 mm 
0,090 19,212,819,5716,353,171,5919,59,17,725,841,557,5 74,089,9 107 123 155 236 316 
0,100 21,214,110,617,0 13,501,7610,6119,6128,645,863,881,898,8 118 136

1
171 262 352 

0,110 23,1 15,4 11 ,617,72i3,841,92 I 1,6?1,4131,2 50,170,089,5 110 130 149 187 287386 
0,120 25,0116,7112,618,4214,18?,08112,6?3,234,0 54,5 76,3 97,2 119 141 161 204 312 418 
0,130 27,°118,°113,5

1
9,104,522,24,13,6125,036,658,8 82,2 105 128 152 173 220 336 453 

0,140 29,0119,4 14,49,734,832,40 14,626,939, 1 63,088,0 112 137 163 185 236 360 485 
0,160 32,822,0'1 16,4111 ,0:5,4712,71 116,4130,344,4 71 ,1 98,7 127 155 1831212 269 410 549 
0,180 36,6124,518,212,26, 3,02118,2133,549,1 79,0 1 \0 1421173 2041237 301 1459 612 
0,200 40,4'26,920,1 113,4:6,7113,3220,1136,853,887,0 121 156 190 225 261 332 508 674 

Umfang = 1,225 m da/di = 5,571 In da/di = 1,718 
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Innerer Rohr 0 = 70 mm Äußerer Rohr 0 = 76 mm 

~~ Rohrtemperatur in 0 C (Luftlemp. - 20· C) 1501.-

~~ ." I + I + 1 + + 1 + , + + I ~ + I + + S~är-
..!!! - 40 - 20 - 10 _ 0 + 10 1 +25 '+ 50 + 75 100 150 200 250 1 300 350 400 500 750 1000 e 

0,020 38,325,4119,0 1 2,5'6, 15i3,05119,4;36,554,2 '90,6 128 1166 1205 245 285 3721 1 
0,025 44,0128,9121,714,27,~3,4722,5142,463,1 106 151 195 243 292 341 4441 
0,030 48,832,123,915,87,7913,8Y5,147,671,0 119 171 222 277 335, 390 508 
0,035 52,834,926,017,1 18,424,1~27,3,52,2178,1 132 189 248 309 375 437 571 914 
0,040 56,337,327,818,3,8,97 ,40129,2156,084,5 144 206 272 339 405 482 6301020 
0,04559,339,3?9,319,39,44:4,6330,959,990,3 155 223 294 366 4421 522 6871120 
0,05061,941,0

1
30,520,119,86)4,841

132,5'63,2:95,3 164 237 314 392 1 4771 5631 740 1220 
0,060 66,6144.132,821,610,65,1835,2:68,71104 181 263 350 440 5371 637 841 1400 
0,070 70,446,634,522,811,1 15,47137,5173,4112 195 285 382 485 592 703 9361570 5 
0,08073,5:48,~:36,l i23,711,615,69139,5177,5i 1l9 208 306 412 524 641 1 76510201730 mm 
0,090 76.2SO':J37,5124,612,015,89141,2,81,0, 124 220 325 437 560 687\ 8221100 1890 
0,100 78,551,938,625,312,316,0642,6~4,0 129 230 342 461 593 729 87411802040 
0,110 80,2:53,0:39,4e,911 2,6,6,21 143,9186,71 134 238 356 482 622 1 769 9221250 ~ 180 
0,120 81,9154,014O,2? 6.4P 2,916,331!!,9,89,0 138 246 368 S02 649 807 9671320?31O 
0,130 83,3154,8~4O,826,81 13,16,44i45,8,91,0 142 253 381 521 674 841101011380 2440 
0,140 84,555,7 1,4127,213,36,54'46,692,91145 260 392 538 698 872IOS0144O~60 
0,160 86,6:57,2142,4127,9'1 13,6:6,71147,9196,5 150 272 411 568 741 922111251560 2800 
0,18088,358,543,3:28,513,96,841 9,1199,31155 282 428 595 778 96811951660 13040 
0,200 89,8~59,5!44,029,0~ 14,1 16,95SO,1 1 102 159 291 444 619 814 110101260176013270 

Umfang = 0,270 m dajdi = 1,132 In da/di = 0,1236 

~~ Rohrtemperatur In 0 C (Lufttemp. ~ 20· C) Isol.-
~ N.... Stär· 
~= , 1 + I 1 I +T + + ~ + + + I + , + k 

..!!! - 40 1- 20 - 10 _ 0 +10 + 25 + 50 1+ 75 I lilo I 150 , 200 250 1 300 350 400 500 750 1000 e 

0,020 25,2116,7112,5:8,264,09;2,0312,6123,4134,3 156,6 f79,4 102 125 148 171 218' I 
0,025 29,9119,8114,89,8214,85,z,4014,9127,7141,2 67,8 95,1 123 ISO 178 206 2661 
0,030 34,222,6116,911,2,5,502,7217,131,9147,6 178,2 110 142 174 207 240 310 
0,035 38,0,25,2iI8,712,416,09F,0219,135,953,4188,0 125 161 198 235 274 3521 5481 
0,040 41,4,27,5120,413,5,6,6413,2920,939, ,58,497,3 138 178 220 262 306 392 6181 
O,045 44,7?9,6121,914,67,1313,54?2,642,9163,3 106 151 194 240 287 335 432 683 
0,050 47,831,5123,415,57,59

1
3,76?4,246,0,68,0 114 163 210 260 312 364 470 7461030 

0,060 53,1134,8125,9117,218,4114,1727,1 151.5176,6 129 184 240 298 357 1419 543 8701200 
0,070 57,8i37,7i28,218,619,1314,5129,5156,2,84,3 143 204 268 333 401 470 611 9851370 10 
0,080 61,6140,4130,219,819,7514,8131,7160,6,91,0 155 223 293 367 442 519 67510951530 mm.: 
0,090 65,°142,7,31,921,010,315,07133,664,6,97,3 167 240 316 400 480 564 7361200 1690 
0,10068,0,44,7,33,421,9,10,75,30,35,368,2 103 177 256 338 429 515 606 7941300 1840 
0,110 70,746,634,722,811,115,S036,971,6 108 187 271 359 456 548 646 851 1400 1990 
0,12073,1 ,2135,923,611,55,6938,374,7 113 196 285 378 482 580 686 9061500 2140 
0,130 75,3~9,6'36,924,311,815,85139,6177,5 118 204 298 396 505 609 722 9571590 2280 
0,14077,2151,0:37,9125,°112,1 '16,00140,980,11122 211 310 413 527 638 758 1010 1680 2420 
0,160 80,7153,3139,5,26,112,76,27143,°184,7129225 332 444 569694 826110018502680 
0,180 835'55,240,927,013,26,4944,988,6136 238 352 474 607 744 888 119020202940 
0,200 86,1156,9!42,3,27,8,13,66,68!46,592,01141 249 370 SOl 641 789 944 1270,21903190 

Umfang = 0,302 m dajdi = 1,263 In dajdi = 0,2337 
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Innerer Rohr 0 = 70 mm Äußerer Rohr 0 = 76 mm 

.~ Rohrtemperatur In 0 C (Lufltem p. ~ 20· C ) Isol. · 
S'" ....... -=:l .- - Stär-

J :a:I:::: + +++++++++ + ~ .!! - 40 - 20 - 10 _ 0 +10 + 25 + 50 1+ 75 1 100 150 200 250 300 1 350 400 1500 1 750 11000 ke 

0,020 19'112'1:'45'6'32iJ'III'559'6~7'826'0 42,559,176,1 93,2 109 126 160 
0,025 23,015,11,7,5;e,741,8911, 1,631,551,371,992,3 113133 153 195 
0,030 26,617,8113,218,7214,3412,1713,3125,036,560,084,0 108 132 157 180 231 
0,035 3O,0~,114,99,80,4,8912,4515,0,28,241,4 68,1 95,8 124 152 178 206 266 4O!l 
0,040 33,2122,2116,510,95,422,7116,°,31,3146,075,8 106 138 170 200 232 298 46(] 

0,045 36,2124,217,911,7~,912,9518,2~,25O,483,4 117 151 187221 256 329 511 
0,050 39,~26,~19,312,76,363,1719,6137,o'54,5 90,5 127 164 202 240 279 360 562 
0,060 44,5'29, 21,814,417,193,5522,342,162,6 104 145 189 235 278 324 418 656 895 
0,070 49'l l32,t'l16'O~'923'88r8 ,869,8 116 163 213 265 314 367 472 7481020 15 
0,080 53,2-35,126,117,4 ,57 ,20 7,0 1,176,4 128 180 235 293 348 408 525 8351150 mm 
0,090 56,9137,6l27,918,59,124,5039,0 '°182,3 138 195 256 320381 446 576 9201270 
0,100 60,2-39,929,719,79,62 ,7430,8 ,787,7 148 211 276 346 412 483 626 997 1390 
0,11 0 
0,120 65,9,43,732,6 1,710,5

1
5,1 34,1 ,398,1 167 239313 392471 553 72011501630 

\ 0,130 68,5,45,433,9122,510,915,3335,468,3 103 175 252 330 415 498 586 76512301740 
0,140 71,047 ,0 34'9~'311 '~5'5136'~" 107 183 263 347 435 524 617 8091300 185() 
0,160 75,149,737,1 ,611,95,8339,4 6,2 115 198 285 378 475573 676 88814402060 78'~52" 38,9 25, 7'2,56,,~? ,6 122 211 3Il5 405 512 619 733 96!j 1590 2270 0,180 
0,200 82,°154,3,40,526,913,°16,37 3,2i84,6 128 223 324 432 546 663 784 104Op202470 

Umfang = 0,333 m da/di = 1,395 In da/di = 0,3327 

-s:§ Rohrtemperatur In 0 C (Lufttemp. = 20 · C) Isoi.· 
•• Stär-

~~ ... -:J- ZO L I0 r ~o + 10 1,, 25 + 50 + 75 1 100 1 ItO ~~ 300 1 3tO l.Jo 1 sm. I 10'ö0 ke 
0,020 15,71110,47,7915,182,581,287,8214,421,1 34,447,861,4 75,1 88,6 102 128 
0,025 19,012,79,456,33,3,151,569,4917,625,842,1 58,574,891,2 108 124 158 
0'03022'~ 14'911'1 ,3813,661,8311,120,630,149,468,788,1108127147188 
0,03525, 16,912,68,36,4,1412,0812,723,534,356,478,5 100 123 146 168 217 328 
0,04028, 18,814,09,29

1
4,601 ,3114,126,238,363,188,0 113 138 164 190 244 370 

0,04531,020,615,3 10,25,042,5215,428,942,269,797,3 125 153 182 211 271 41/ 
0,05033, 22,216,611,0 ,431 ,7116,831,446,176,0 106 137 168 199 231 297 455 
0,060 38,6125,519,0 12,616,2013,0919,2i36,1 53,688,3 123 159 195232 269 346 539 732 
0,07043,2128,4 21,214,06,903,4421 ,640,460,299,6 139 180 222263 307 394 615 841 20 
0,080 47'7 131'023'215'3~'553.7523'844'666'3 110 154 200 247 294 342 438 688 948 mm 
0,09051,0133,6125,116,5 ,141!,0425,748,417I,9 120 169 219 271 323 376 482 761 1050 
0,10054,5135,8126,7117,7 ,69G,3127,552,Oj77,1 129 182 237 294 351 409 526 830 1150 
0,110 57,7 138,0128,31 18,819,18,4,5529,2~5,4182,2 138 195 254 315 377 440 569 901 1250 
0,120 6O,639,829,619,79,644,7830,8~,587,1 146 208 270 337 403 472 610 9681350 
0,130 63,2141,6131,02O,61O,1!4,99132,3161,6191,7 154 220 286 357 428 502 64910401440 
0,140 65,8143,4132,321,410,55,19133,7164,4196,0 162 231 301 376452 530 6871100 1530 
0,16070,4146,634,6123,011,2'5,55136,4169,7104 176253331413493 585 760 12201710 
0,180 74,6149,436,6124,311,95,8638,8P4,4 112 190 2731358 448 542 635 831 1350 1890 
0,200 78,55I ,9,38,6:25,512,5~6,15!4O,8178,6! 119 203 292 383 482 580 683 899 1460 2060 

Umfang = 0,364 m da/di = 1,526 In da/di = 0,4248 
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Innerer Rohr 0 = 70 mm Äußerer Rohr 0 = 76 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. ~ 20 ' Cl 1501.· 

,:;~ .,., + 1-' -I -,- I + I + + I + 1 + + + + + -+ Stär· 
~~ - 40 - 20 - 10 ' _ 0 +10 + 25 + 50 + 75 100 150 ' 200 250 300 350 400 1500 750 , 1000 ke 

0,020 13,518,98:6,73:4,47,~,221,ll i6,771 12,418,0 29,841,452,9 64,4176,1188,0 110 
0,025 1 6,511,018,2015,462,711,35~,2015,1~2,436,6 50,464,3 78,693,1 107 135 
0,030 19,3112,919,6016,413,171,599,60117,8126,3 43,059,3 75,892,7 11°1126 160 
0,035 22'01 14'711'017'323'621'8111,0,20'4~30'149'2 68,087,2 107 126 146 185 283 
0,040 24,6116.4112,318,201!,0412,0I12,2i22,933,8 55,476,498,4 120 142 165 210 322 
0,045 27,3

1
18,1 113,519,0IC,45j2,21 13,5125,337,361,284,7 110 133 158 184 234 3

39
6
8
2

1 
0,050 29,719,714,7

1
9,79,4,842,4114,7127,61 ,866,993,0120 146 174201257 

0,060 34,°122,716,911,3,5,5812,7717,°132,°147,678,0 lOB 141 171 2031236 302 4701 633 
0,070 38,025,5119,°112,716,2613,1119,4136,2 3,788,3 123 159 195 232 269 344 536, 73° 25 
0,08042,°128,220,9114,°16,8913,4121,4140,1 9,598,4 137 177 218 2591301 386 601 822 mm 
0,090 46,030,6122,815,27,483,7023,3'43,864,9 lOB 151 195 239 286 332 424 665 915 

0,100 49'7133,d~24'5: 16'3118,D3113'961~5'1 1~47'3~9'8 117 165 212 261 311 361 463 725
1
1000 

0,11053,035,16,2 17,48,524,2026,7 ,65,0126 177228 281335 390 502 7871090 
0,120 56,037,127,7118,4:8,984,42[28,3 3,8 9,7 134 189 243 301 359 420 538 8491175 
0,130 58,8139,1 129,1 1 19,39,41~,65?9,8156,7[ ,I 142 200 258 320 382 448 575 91011255 
0,140 61,7140,8[30,5,20,219,8214,86131,3159,6188,3 149 211 273 338 404 472 610 965 1335 
0,160 66,7144,1 132,921,8110,615,24134,1164,8196,6 163 232 301 374 447 524 677 1080 1500 
0,18071,5146,935,023,211,35,6036,669,6104 177 252 328 406 487 574 7421190 1660 
0,20075,1 149,4136,8t24,511,9~5,93138,7174,1 111189 270354 438 52761980512901815 

Umfang = 0,396 m da/di = 1,658 In da/di = 0,5056 

~~ Rohrtemperatur In 0 C (Lufttemp. ~ 20 ' Cl Isol.· 

~~'" - 40 - 20 1- 10 ~ o '+ 10 1+ 25 t 50 +75 1 1~0 1 1!0 1 2~ ' 2!0 3~O I a!o , 4~OTJO '~to I~ ~!r. 
0,020 12,07,9715,96:3,96:1,9810,99'5,961\,0116,026,336,5 46,6 56,6 66,777,096,81 1 

0,025 14,6,9,807,284,8612,42 1,217,3°,13,5 19,732,244,7 57,0 69,4
1

82,2 94,3 120 
0,030 17,2\\,68,585,732,851,4218,69115,9

1

23,338,052,967,5 82,1 97,4 112 1421 
0,035 19,6

1
13,29,786,54 ,251,629,8018,326,743,860,877,494,5 112 129 1651 252 

0,040 22,114,811,07,333,641,8211,020,630,049,268,587,4 107 127 147 187 286 
0,045 24,5116,412,2t8,104,02?,0112,222,7 33,354,576,097,°1 119 141

1

164 2 319 
0,050 26,917,913,318,8514,392,1913,4124,836,559,783,0 107 131 155 18°1229 350 
0,060 31,3!z0,715,410,35,09:2,5415,5:28,842,869,697,2 125 153 182211 269 415

1
560 

0,070 35,4123,417,411,65,75 ,86,17,6132,748,479,2 111 143 175 207 242130B 4761 648 30 
0,080 39,326,019,3112,86,36

1
3,16

1

19,6
1
36,453,888,5 124 1601197 232 270 345 536 731 mm 

0,090 43,0,28,4121,114,016,9413,4421,439,959,0~7,3 1 137 177 217 257 2981381 5951814 
0,100 46,330,6122,815,17,4813,71 123,\143,363,8 1061149 193 237 281 326 417 651 893 
0,1 10 49,5132,8124,4,16,218,0013,96:24,7146,568,6 1141 161 2 1255 304 352 453 707 971 
0,12052,5134,8125,9117,218,4814,19126,3149,6173,3 122 172 223 274 326 3 487 7621050 
0,13055,636,727,418,28,944,4227, 52,577,6 130 183 237 292 348 406 521 8\81120 
0,140 58,538,528,8119, \19,3714,63129,3155,3 8\,6 137 \ 94 251 309 369 430 554 872 1\90 
0,160 63,642,01

1

3\ ,320,81\0,25,02:32,2:60,6189,8 \51 2\4 278 1343 410 478 6\6 9721340 
0,180 68,345,\33,622,31\0,915,3734,7165,5197,5 164 233 303 375 448 523 676107511490 
0,20072,848,0,35,723,611,55,7036,9170,1 104 177 251 327 405 4851567 73611701630 

Umfang = 0,427 m da/di = 1,790 In da/di = 0,5819 
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Innerer Rohr 0 = 70 mm Äußerer Rohr 0 = 76 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. _ 20· Cl Isol.-

,;;~ ..." 1 + 1 I 1-'-+ -, + ~I + I + + + + +1-----:;:--- Stär· 
~- - 40 - 20 - 10 _ 0 +10 + 25 + 50 + 75 100 ISO ZOO 250 300 350 1 400 500 750 1000 ke 

0,020 IO,817,1815'38i3'~I!,78:0'89;5'39119'891 14,4 23'6e2'8~I'8 SO,9160,1 69,387,2 
0,02513,2

1
8,606,564,32?,181,1016,6112,2 17,729,O ,3 1,3 62,2174,185,0 107 

0,03015,510,4-7,71 ,082,561,30?,78
1
14,3j21,134,3 7,760,8 74,0

1
87,9 101 128 

0,035 17,8
1
11 '98'865'8512'94I'4818'891 16'5124'2~39'5e,o 0,1 85,5 101 117 149 226 

0,040 20,113,410,06,693,301,66110,0
1
18,6

1

27,3 '6~62'1 179'4 96,6 115 133 168 258 
0,045 22,4114,9

1

11,17,403,661, 11,120,730,349,669,1 188,5 lOB 128 148 188 288 
0,050 24,4116,312'1 18,15

1

4,OOt,OI12'2?2,733,354,4 5,797,3 119 141 163 207 317 
0,06028,7119,1 114,19,41 4,66?,36114,3

1
26,5139,1 ,63,888,6 114 140 166 192 2441 376 S06 

O,O!O 32'7~I'61 16'01O'7 15'29?'671 16'3130'OI44'472'8 102 131 160 190 220 280 431 1 585 35 
0,080 36,'~~,117,91I,915,90?,9518,133,549,581,5 114 146 180 213 2461314 4861 660 mm 
0,090 39,9126,419,7113,216,4713,2319,8136,8154,490,0 126 162 199 2361273 448 540 736 
0,100 43,3~,7121,414,2f7,0313,49121 ,51~O,OI59,1 98,0 137 177 217 258 298 381 591 810 
0,110 46,430,823,011 5,217,5213,7323,1 r:3,1163,9 106 148 191 234 279 323 415 644 880 
0,120 49,432,824,5116,2i8'OOI3,961124,6146,068,4 114 159 207 252 300 348 446 694 952 
0,13052,434,725,9117,2

1

8,464,1826,148,972,5 121 170 219 270 320 373 478 7471020 
0,140 55,436,6?7,31 18,18,90~,39127,6151,7 6,5 128 180 232 285 340 396 509 7971080 
0,160 6O,839,9129,819,79,714,8030,5156,9~4,4 141 199 258 318 378 441 567 890 1220 
0,18065,443,0,32,121,3110,515,16133,0161,8192,0 154 218 282 349 1' 415 486 625 9841360 
0,200 69,4146,1 34,322, 7 11,2,5,52,35,2,66,61_99.:.,1....1....166......!.._235......l..305 __ 3_78_45_2_52_7...l..1_680_I_OBO......!..II_4_90..!---1 

Umfang = 0,459 m da/di = 1,921 In da/di = 0,6529 

~~ Rohrtemperatur In 0 C ( Lufttemp. _ 20 · C) Isol.-
L. .. ...., Stär-

~~ - 40 1- 20 1- 10 ~ 0 1 + 10 1 + 25 ,+ 50 '+ 75 1 1~o l l!0 2~0 2t O 3~0 3!0 JO I 5~o i 7~0 1 10~0 ke 

0,020 9,886,58;4,933,2711 ,64
1

°,8214,939,06

1

13,221,5 29,9 38,2 46'5 1 54,8 ~ 63,1 179'B 
0,025 12,418,196,03:4,0012,00 1,01 16,10111,216,326,537,047,1 57,367,978,098,2 I 
0,030 14,619,~,1314,7012,351 1,2017,201 13,3 19,331,543,955,867,8

1

80,792,7 / 117 
0,035 16,8111,1 18,2315,42?,71 1,3718,30 15,3122,236,4 SO,8 64,S 78,3 93,4 107 1361 208 
0,040 18,912,519,3016,1213,0611,539,38117,3125,1 141,1 157,2 72,9188,7 106

1
122 154 236 

0,045 21,013,910,316,8213,4011,7110,419,2'28,045,8163,781,399,0 118 136 172 264 
0,050 23,OI5,211,V,50

1
3,7411,8811,4121,1 130,8 ,SO,4 70,189,5 11°1129 ISO' 190 291 

0,060 26,817,7113,318,774,382,1913,3124,7136,2159,2182,3 106 129 153 177 224 345 465 
0,070 3O'520'21 15'11O'014'9912'4~915'2 128'141'2 67,7 94,2 121 148 175 203 258 397 537 40 
0,08034,022,616,9111 ,215,5812,7716,91131,546,176,0 106 136 167 197 228 290 448 608 mm 
0,09037,424,818,6 12,36,14'3, 18,634,7SO,883,9 117 151 185 218 252 322 i 498 677 
0,10040,727,020,2113,416,65113,30120,2137,8155,491,7 128 165 202 239 2771354 547 745 
0,11043,8129,121,814,47,143,5421,8140,760,099,5 139 179 219 260 301 / 384 595 812 
0,12046,9131,123,3:15,417,6213,77123,3[43,6:64,3 107 149 192 236 280 324 415 643 877 
0,13049,933,024,7\16,38,073,9924,846,468,4 114 159 205 252 299 347 444 690 940 
0,140 52,834,9?6,IP,28,51 14,21 :26,3:~:,I I72,4 121 169 21B 268 318 370 473 736 1005 
0,160 58,438,528,718,919,32

1

4,6029,lr,280,2 134 188 243 299 355 412 529 826 1130 
0,180 63,641,8:31,2,20,5110,14,98131,7159,1 :87,5 147 206 266 328 390 454 584 914 1260 
0,20068,244,733,421,9,10,815,34,34,1 ,63,894,5 158 223 288 356 425 495 6361000 1380 

Umfang = 0,490 m da/di = 2,053 In da/di = 0,7191 
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Innerer Rohr 0 = 70 mm Äußerer Rohr 0 = 76 mm 

~~ Rohrtemperatur in 0 C (Lufttemp.=20· C) Isoi.· 
......... Stär-
".~ 1 + I I 1 + + 1 + I + + I + + + I + 1 + :C.!:! - 40 -20 1- 10 _ 0 +10 ' + 25 + 50 + 75 100 160 200 250 300 350 400 500 750 1000 ke 

0,0209,206,1214,5813,0411,52;°,76:4,5918,40112,2 19,927,7135,4143,1 :50'958'774'°1 
0,025 11,37,5215,6313,7211,870,9315,6410,415,1 24,5134,2143,653,°162,7 172,392,0 
0,030 13,4

1
8,9016,7°14,392,211,106,68

1
12,318,029,1 40,651,863,074,5 186,1 109 

0,035 15,4IO,37,6915,06?,55I,26?,6714,1 20,833,647,060,073,086,299,7 126 192 
0,040 17,411,618,685,722,881,4218,66116,023,537,953,2 67,9182,8 97,8 1131144 218 
0,045 19,412,99,656,373,20 1,599,62

1

'i7,8 26,242,259,5
1
75,792,5 109 127 160 244 

0,05021,214,210,6'7.0013,521,75110,619,628,846,5 65,5 ,83,5 102 121 139 176 270 
0,06025,016,6112,48,2314,132,0512,523,033,954,976,6 98,5 121 143 165 209 321 433 
0,07028,719,°

1
14,29,444,712,3514,026,438,763,087,8 113 139 164 190 240369 50045 

O 8 3 1 1 1 I , ,0 ° 2,2
1

121,3115,910,615,272,6216,029,643,470,799,0 127 156
1

185 2141271 , 417 566 mm 
0,090 35,423,617,511,715,80?,ooI7,6132,647,8 78,3 110 141 173 205 237 301 465 631 
0,10038,625,7119,112,76,303,1419,235,652,385,7 120 155 190 225 260 331 511 694 
0,11041,5127,620,6'13,716,79113,37120,7138,5 56,7 193,0 131 168 2061244 283 361 556 757 
0,12044,529,722,114,717,263,6022,241,461,0 100 141 1 181 222 264 305 390 610 819 
0,13047,4131,6123,515,617,6913,82:23,6[44,1 165,0 107 151 193 237 282 327 4181651 880 
0,14050,233,5124,916,58,1214,03125,1 146,768,9 114 160 206 252 300 349 446 691 940 
0,160 55,81136,9127,518,2:8,9514,4227,851,8176,4 127

1

179 230 283 336 390 499
1
775 11060 

0,18060,540,129,919,89,7314,79130,3156,683,7 139 196 2531312 369 430 551 858 1180 
0,200 65,3~3,2~32,121,21 1O,5 ,5,17 132,6b,2 190,6 151 213 275 3391402 468 601 942 11300 

Umfang = 0,522 m dajdi = 2,184 In da/di = 0,7812 

~~ Rohrtemperatur in 0 C (Lufttemp. ~ 20· C) Isol.-
... ::1 "'" Stär-
~';;; 'I I + 0 I + 1 + 1 + + 1 + + 1 + + 1 + + k - - 40 - 20 - 10 - + 10 +25 + 50 + 76 100 160 200 250 300 350 400 500 750 1000 e 

0,020 8,60:5,724,28[2,8511,42;0,714,297,85 11,4 18,625,9133,1 140,3147,5 ;54,8168,91 I 
0,025 10,67,0715,2813,501,751°,0015,2819,71 14,1 23,032,°

1
40,849,758,867,785,2 

0,030 12,518,4016,27~,152,08I,046,271 11,516,9?7,4 38,0 48,759,1 70,4 80,5 102 
0,035 14,49,69?,234,77?,381,197,25113,319,5 31,6

1
43,9 56,4 68,5 '81,4 93,3 118 180 

0,040 16,3111,°18,195,382,701,358,16115,1 122,035,8149,8 64,0 77,992,2 106 134 205 
0,045 18,21' 12,219,106,00,3,011,51 19,04116,8124,5 40,°155,871,6 187,0 103 119 150 229 
0,050 20,013,410,06,60

1
3,301,65

1

10,°
1
18,527,0 44,1 61,578,896,0 114 131 166 253 

0,060 23,6115,811 ,817,8513,901,9411,821,8131,852,072,293,2 114 135 155 197301 406 
0,07027,218,113,5

1
8,9614,472,2313,5125,°136,559,883,2 107 131 155 179 226 346 470 50 

0,080 30,620,315,110,°15,002,49115,128,041,167,494,1 121 147 175 201 255391 532 mm 
0,090 33,7122,416,711,1 15,52112,75116,731,045,574,6 105 134 163 194 224 284437 593 
0,100 36,824,518,212,26,01 12,9918,333,949,681,8 115 147 180 213 245 312 481 653 
0,110 39,6126,419,713,216,483,23119,81136,753,9 100,8 124 159 195 231 267 341 523 711 
0,12042,528,321,114,06,9513,4521,239,558,1 195,4 133 172 210 249 289 368 566 771 
0,130 45,4130,2122,5114,917,4°13,67122,6142,1162,0 1021 143 184 225 267 309 395 610 830 
0,140 48,032,0'23,8115,87,83'3,9024,044,7165,9 109 152 196 240 284 330 422 652 889 
0,160 53,5i35,4!26,417,5~,6514,28 126,7 149,71 73,5 121 170 219 269 319 370 472 730 1000 
0,180 58,4138,6128,719,1 19,42,4,6529,2154,5180,5 133 187 241 297 1352 408 522 811 1110 
0,200 62,9,41,631,020,5,10,25,03131,559,087,0 144 203 263 323 384 446 570 890 1220 

Umfang = 0,553 m da/di = 2,316 In da/di = 0,8398 

41 



Innerer Rohr 0 = 70 mm Äußerer Rohr 0 = 76 mm 

.,- Rohrtemperatur In 0 C (Lufttemp. ~ 20· C) Isol.· e-= ~~...: 

-40 - 20,- 101 ::: 01+ 101 +25 1 + 50 1 + 75~~0 I ItO 1 2~0 I Jo I s~o Isto 1 4~0 1 5~0 1 7to 
Stär· 

3.!! + ke 1000 
0,020 I I I 1 1 ~ )2 16,6 23,1 29,5 35,942,4 48,8 61,7 7,"'\',11"8"1',54I'1'''f,83 ,0 10,2 
0,025 9,5016,314,7213,141,570,7914,768,7012,7 20,6 28,6 36,7 44,652,5 60,6 76,7 
0,030 11,317,515,6113,721,861°,9315,63110,315,1 24,5 34,1 43,6 53,162,3 72,1 91,6 
0,035 13,118,69

1

6,4814,292,151,08
1

6,4811,917,5 28,4 39,5 50,4 61,672,1 83,6 106 162 
0,040 14,99,877,35 ,8612,431,227,3413,519,8 32,2 44,9 57,2 70,081,9 95,0 120 184 
0,045 16,611,°

1
8,195,42,2,711,36

1
8,1615,122,2 36,0 50,1 64,0 78,2191,6 106 135 206 

0,050 18'312T'\16P'9~3'00 1,509,00 16,724,3 39,8 55,3 70,6 86,4 101 117 149 228 
0,060 21,714,410,717,073,541,7610,719,728,7 47,2 65,4 83,7 103 120 139 177 270 364 
0,070 24,916,512,318, 1814,0712'0312'3r2' 733,2 54,3 75,4 96,6 118 139 161 204 312 421 60 
0,080 28,118,6\13,919,1814,58,2,2813,925,637,5 61,3 85,1 109 133 157 182 231 353 478 mm 
0,090 31 ,°120,615,4110,215,07 2,5215,4128,4 41,6 68,1 94,9 122 148 175 203 257 394 533 
0,100 33,922,616,8

1

11,215,55 ,7616,8
1
31,145,6 74,8 104 134 163 192 223 284 434 588 

0,110 36, 7~4,4lI8,212, Ij6,OOr9918,3133,8 49,6 81,3 113 146 178 210 243 309 474 642 
0',120 39,4f6,219,6113,016,4413,20 19,736,453,3 87,6 122 157 193 227 263 334 514 696 
0,130 42, I 28'°120,9113,816,863,41 ~I '°138,9 57,0 93,9 131 168 206 243 282 359 552 749 
0,140 44, 7~9,7?2,2, 14,67,27 3,6222,3141,460,7 100 139 179 220 260 301 384 590 801 
0,160 49'''f,l f4'~r''I''094,0I 1l("',167,a 112 156 201 247 292 338 431 666 905 
0,180 54,~~~,~27,0 17,918,8614,39127,2150,774,7 124 173 222 273 323 374 477 739 1008 
0,200 59,1 9,2129,319,29,60]4,76129,6155,281,2 135 189 243 298 354 410 522 812 1110 

Umfang = 0,616 m da/di = 2,579 In da/di = 0,9474 

~~"" _ Roh rte m pera tu r In 0 ~ (Lufttemp. - 20· C) ~~~: 

~:!i - 401- 20 1- IOR +loI+2s l+50 +75 I~O ItO I 2~o I 2!o l s~0 s!o Jo 5~0 7!0 16{,0 k.8 

0,020 7,0314,6~3,49;2,32! 1,16'0,58;3,~~,4~ 9,35 15,221,1 127,032,938,644,456,0 
0,025 8,6515,814,3212,851,44

1 
,7214,:)~,9811,6 18,926,233,640,848,055,270,0 

0,030 10,3[6,915,153,371,710,8615,199,50 13,922,531,340,1 48,757,266,1 83,7 
0,035 11 ,9,8,~5,97 3,91 1,98,0,99[5,9711 ,°116,0 26,1 36,2 46,5 56,5 66,3 76,8 97,0 147 
0,040 13,59,0 16,77 4,442,251,12e,7512,5118,2 29,7 41,252,864,1 75,287,3 110 168 
0,045 15,11O,17,5614,98?,51 1 1,261~,57 14'0~20'4 33,246,059,1 71,784,297,4 123 188 
0,050 16,71 11,218,355,4912,771 1,38~,3515, 22,536,751,065,479,393,1 108 136 208 
0,060 19,913,2

1

9,846,5413,2711,63

1

9,8418,226,543,560,577,6 94,5 111 128 162 247 334 

0,070 23'015'211'37'5613'7~1'8911'321'0[30'650'269'7 89,2 109 128 148 187286 387 70 
0,08025,917,112,88,5514, 2,1312,8123,734,656,578,7 101 124 145 167 212 325 439 mm 

0,090 28'8[ 19'01 14'29'48)4'712'361 14'2~6'438'4 62,9 87,5 113 138 162 186 237 363 491 
0,100 31,6?0,915,710,45,1712,58115,729,042,2 69,196,2 124 152 178 206 262 401 540 
0,11034,222,717,111,35,6012,80

1

17,131,546,0 75,2 105 135 165 195 225 286438 590 
0,12036,8'24,518,4,12,116,043,0118,434,049,881,1113 146178211 244 309 474 640 
0,13039,426,219,7112,91

1

6,46
1
3,2219,736,453,587,1 121 157 192 226 262 332510 690 

0,14041,927,820,913,76,883,42121,°138,8157,1 93,0 129 167 205 242 280 356 546 739 
0,16046, 31 ,1? 3,315,V,683,80,23,4143,5)63,8 104 145 188 23°1272 315 399 617 836 
0,180 51,534,225 ,517,08,424, 1725 ,9[~!,970,4 115 161 208 2551301 1348 443 687 934 
0,200 56,037,;1~7,7 1 18,49,15~4,55!28,1 j52,2~ 76,7 126 176 227 279 330 382 486 755 1030 

Umfang = 0,679 m da/di = 2,842 In da/di = 1,0446 
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Innerer Rohr {2S = 70 mm Äußerer Rohr {2S = 76 mm 

.. - ROhrtemperatur in 0 C (Lufttemp. ~ 20· Cl Isoi .· 
E~ Stär· .. N .. -- ----.. ;: 

/ 1 I +0 I 1 1 + + + I + + I + I + I + I + 1 + ke ~~ - 40 - 20 - 10 - + 10 +25 +50 +75 100 160 200 260 300 350 1 400 500 750 1000 

0,020 6,4814,3013,2212,141,ü7p,54 3,24 5,94 8,64 14,0 19,4 24,9 30,3135,641,°151 ,6 
0,025 8,Ol~,33 ,OO/2,641,33p,67 4,05 7,40 10,7 17,3 24,2 31,0 37,844,151,164,6 
0,030 9,516,35~,7613, 151 ,58,0,79 4,81 8,78 12,8 20,6 28,8 36,8 45,252,761,°177,3 
0,035 11 ,1 7,37 ,513,661,840,92 5,54 10,2 14,9 24,0 33,4 42,6 52,4 61,1 70,889,6 136 
0,040 12,6~,39,6,264, 172,09 1,04 6,29 11,6 16,9 27,3 38,1 48,5 59,3 69,5 80,6 102 1551 
0,045 14, 1 9,3t,00~,64~,34 1,16 7,04 12,9 18,9 30,6 42,6 54,2 66,377,990,4 114 174

1 
0,050 15,610, 7,7515,122,581,28 7,77 14,3 20,8 33,9 47,2 60,0 73,486,2 100 126 193 
0,060 18,612,39,1916,10,3,061,52 9,22 16,9 24,7 40,4 55,7 71,3 87,5 103 119 150 2291309 
0,070 21,414,2 lO,6 ,06

1

3,531,76 10,6 19,5 28,5 46,7 64,4 82,5 101119138 174265358 80 
0,080 24,216,012,0,7,983,981,99 12,0 22,1 32,3 52,9 73,0 93,6 11 5 135 IS6 197 301 406 
0,090 13,4 24,6 35,9 58,9 81,6 105 128 151 174 220337 454 

mm 
26,917,813,4:S,88

1
4,432,21 

0,100 29,619,6 14,79,78
1
4,87 2,42 14,7 27,0 39,5 64,7 89,6 115 141 166 192 243 372 501 

0,110 32,321,3 16,0 10'1'30 2,63 16,0 29,5 43,1 70,S 97,4 126 154 182 2\0 266 406 549 
0,120 34,823,017,311,45,712,84 17,4 31,9 46,7 76,2 106 136 167 197 228 288 440 596 
0,130 37,224,718,512,26,123,05 18,6 34,2 50,1 81,7 114 146 179 211

1
245 310

1

474642 
0,140 39,626,319,7 13'1523'25 19,8 36,5 53,5 87,1 121 156 192 226 261 332 507 689 
0,160 44,329,522,014,77,283,61 22,2 41,0 60,1 97,9 136 176 215 254 295 3731573 778 
0,180 49,032,524,216,1 ,013,97 24,5 45,4 66,5 109 151 195 239 282 327 414639 869 
0,200 53,435,426,317,418,6914,34 26,8 49,6 72,6 119 166 214 262 310 358 455 ,705 9S7 

Umfang = 0,741 m da/ di = 3,105 In da/di = 1,1331 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· Cl 1501.· 

~~ .. - 40 -20 -101 ~ o 1+ 10 1+25 1+50 l+75 1160T .to 1260 12tO 360 13t o 1 4~0~~0 Iloto ~!r. 
0,020 6'04:4'0l3'00~'OII'0010'50:3'03:S'548'05 13,1 18,223,328,433,438,348,2 
0,025 7,555,013,722,50 1,25

1
°,62

1
3,73

1
6,87 10,0 16,222,7 29,035,441,548,060,4 

0,030 9,036,004, ,98 1,49
1
°,7414,5018,2012,0 19,427,1 34,642,449,557,672,3 

0,035 10,56,9815,173,4611,731°,861'5,209,51 14,022,531,440,249,357,566,6 84,0 127 
0,0401\,97,93 5,9013,9311,961°,9815,9010,815,825,635,8 45,8 56,0 65,575,695,3 145 
0,045 13'38'886'604'3~92'201 1 '0916'6112'117'7 28,740,051,262,673,484,6 107 162 
0,05014,79,827,31 ,8 2,43

1
1,2°17,3113,419,531,844,256,869,1 81,393,6 l18 180 

0,060 17'5l1'6~8'7015'7 2,881,438,7°
1
16,023,237,752,467,682,496,9 112 141 215 291 

0,070 20,213, 1O'~C,6513,321 1 ,661O,0 18,5 26,943,760,678,2
1

95,4 112 129 164 249 337 90 
0,080 23,015,211,~~,5313,761 1,8711,3i20,930,5 49,5 68,8 88,6 lOB 127

1

146 186 283 382 mm 
0,090 25,616,912,7~,4214,1912,OBI2,6'23,333,9 55,2 77,0 99,0 121 142 164 20B 317 427 
0,10028,018, 14,09,2714,60 ,2813,9125,737,461,085,0 1091133 157 180 230 350470 
0,110 30,*°,2

1
15,210,15,012,4815,228,°

1
40,866,6192,5 1' 119 145 172 197 251382513 

0,120 32,921,8
1
16,410,915,40 ,6816,5130,3144,272,0 100 129 157 186 214 272 414 557 

0,130 35,423,417,611,75,792,8817,7132,6'47,577,4 lOB 139 169 2001231 293
1

446 600 
0,140 37,825,°118,7112,516,1713,0718,9134,8:50,782,6 115 , 148 182 214 2471313 477 641 
0,160 42,428,Oj20,914,016,92i3,44?1,2139,0157,1 93,4 1291167 204 241 2791352 542 732 
0,180 46,830,823,°115,417,6513,79123,4143,2163,4 103 144 186 227 26813\01392 605

1
819 

0,20051 ,2,33,7125,116,8,8,36,4,14,25,6147,4,69,3 , 113 158 204 249 294 340 431 667 902 

Umfang = 0,804 m da/di = 3,368 In da/di = 1,2144 
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Innerer Rohr fÖ = 70 mm Äußerer Rohr fÖ = 76 mm 

.. - ROhrtemperatur In 0 C (Lufttemp. - 20' C) IsoI.· 
E~ ... ""' -< 

-401- 2oT- lO r ~ O l+l01+26f+60 l+76 ItO ItO 21;0 2tO a1;o I ato <&1i0 16to 1710 11(1"00 
Stär· 

""= ~.!! ke 

0,020 1 , I ~ I I 1,,24 7,63 12,4 17,222,0 26,8 31,6 36,4 46,0 5,7313,82?,861,91 ,961°,48
1
2,8615, 

0,025 7,17~,7413,552,381 ,1910'5~,5616,49 9,55 15,3 21,527,3 33,6 39,4 45,6 57,5 
0,030 8,58~,67 14,23 ,8411,421°,71 ,26(7,72 11,4 18,3 25,732,6 40,1 47,1 54,4 68,9 
0,035 9,9516,58~,92i3,29 1 ,640,8 ~,949,00 13,3 21,3 29,937,8 46,5 54,8 63,2 79,8 121 
0,040 11,37,48

1

5,6013,7 1,870,93
1
5,6210,3 15,1 24,3 34,043,1 53,0 62,4 72,0 90,8 138 

0,045 12, 7~,37 6,26
1
4, 18

1
2,091 ,04

1
6,2911,5 16,9 27,3 38,048,4 59,3 70,0 BO,6 102 155 

0,050 14,019,2516,9!J!,6212,31 1,156,9612,7 18,7 30,2 42,153,5 65,5 77,5 89,0 113 112 
0,060 16,611,0~,2515,492,751,37ß,2715,2 22,2 36,0 50,064,0 78,0 92,5 106 134 204 275 
0,070 19,212,79,5216,35,3,171,589,5417,6 25,6 '41,7 57,974,2 90,2 107 123 155 237 319 100 
0,080 29,0 47,3 65,6134,1 102 122 139 176 270 363 mm 
0,090 24,216,112,18,05 ,001,9912,1 2,:'1 32,4 52,8 73,194,1 114 136 156 197 302 407 
0,100 26,717,713,318,88

1
4,412,20 13,3 4,6 35,7 58,2 80,7 104 126 ISO 172 218 333 450 

0,110 29, I 19,314,59,6814,80 2,3914,5 26,8 39,0 63,5 88,1 114 138 164 189 238 364 492 
0,120 31,4?0,915,71O,5

1
5,192,5815,729,0 42,3 68,8 95,4 123 150 178 205 258 395 534 

0,130 33,8
1

22,516,811,315,582,7716,8
1
31,2 45,S 74,0 103 132 162 192 221 278 426 576 

0,140 36,1 24,0 18,0 12'°15,96 2,9618,°
1
33,3 48,6 79,2 110 141 173 205 236 298 457 617 

0,160 40,5
1
27,°120,213,516,693,3220,2

1
37,4 54,8 89,2 124 159 195 231 267 337 517 699 

0,180 :M,9
1
29,9

1
22,4 14,9

1
7,393,6722,4

1
41,5 60,7 99,1 139 177 217 257 297 376 577 780 

0,200 49,3,32,7124,516,3,8,084,0124,6,45,5 66,6 109 152 195 239 282 326 414 637 861 

Umfang = 0,867 m da/di = 3,632 In da/di = 1,2897 

... - Rohrtemperatur in 0 C (Lufttemp. _ 20· C) 1501.· 
E~ ........ 

- 40 1- 20 j - 101 ~ O 1+ 101+ 26t 50 1+75 11;0 41;0 151;0 1710 116ö0 
Stär· -:.cu::::: + + + + + ke ~.!! 150 200 250 300 350 

0,020 

~ " "~; " 
11,2 15,8 20,0 24,6 29,0 33,1 42,0 5,213,482,60ll,720,88e, ,61 ,787,00 

0,025 6,51 ,3513,2512,161,091°,553,255,978,70 14,0 19,6 24,9 30,8 36,0 41,5 52,4 
0,030 7,791,20 3'Sr59I '3T 653'S97' 12 10,' 16,7 23,4 29,8 36,7 43,0 49,8 62,7 
0,035 9,076,01 ,523,011,51D,75 ,538,2812,0 19,4 27,2 34,6 42,4 49,8 57,8 12,5 110 

0,040 10,36,855,133,431,710,86
1
5,159,45 13,6 22,1 31,1 39,4 48,1 56,6 65,6 82,3 127 

0,045 11,617,7°
1

,7 3,841,920,9615,7410,615,2 24,9 35,0 44,0 53,9 63,5 73,5 92,2 143 

0,050 12,8
1
8,5216,3614,242,121,05

1
6,3711,716,9 27,5 38,7 48,4 59,4 70,4 81,5 102 158 

0,060 15,3;10,217,5915,082,541,267,5913,920,3 33,0 46,1 58,4 71,2 84,3 97,1 122 188 253 
0,070 171 I ,SS,8015,88 2,94 I ,46S,S2 16,2 23,6 38,5 53,3 68,0 83,0 98,1 114 142 218 296 120 
0,080 21,113,510,°

1
6,653,321,6510,018,426,9 43,9 60,6 77,2 94,8 112 129 162 248 338 mm 

0,090 22, 15,0 11,2,7,43
1
3,711,8411,2,20,630,0 49,0 67,6 86,3 106 126 144 182 279 378 

0,100 24, 7 16'512'3S''''r''082'02 12'3~' 7 33,2 54,1 74,6 95,4 118 139 159 201 309 417 
0,110 27,°118,013,418,9514,452,2013,5 ,736,3 59,2 81,6 104 129 152 175 220 339 456 

0,120 29,3119,:; 14,59,7°14,8212,39 14,7 6,839,4 64,3 88,5 113 139 165 190 239 367 496 

0,130 31 ,5~,915,61 0,5 5, 17 2,5715,8,28,942,5 69,3 95,3 122 149 177 204 258 395 536 

0,140 33,Sr" 16,6 11 ,2r,522, 7' 16'1 3O'S 45,_ 74,1 102 130 159 190 218 276 424 575 
0,160 38,°125, 18,812,616,2 3,0919,034,851,0 83,5 115 147 180 215 248 3 12 482 652 

0,180 42,2128.02o,91 14,016,9313,43~, 138,656,6 92,6 128 164 201 240 277 348 537 727 

0,200 46,430,8123,0115,37,62,3,77 ,2,42,3,62,1 102 141 181 221 264 305 384 590 804 

Umfang = 0,993 m da/di = 4,158 In da/dl = 1,4250 
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Innerer Rohr ((} = 70 mm Äußerer Rohr ((} = 76 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. - 20· C) Isol.-

~~ ... + " , + 1 + + + + + , + , + , + + S~är-
..!!! - 40 - 20 - 10 _ 0 + 10 + 25 + 50 + 75 100 160 I 200 250 300 350 400 600 760 1000 8 

0,020 4'81 13'222,431 1,64!0,81 ~,412,4*,4fj 6,50 10,5 14,7 19,023,027,231 ,2139,1 1 1 

0,025 6,014,023,042,031,0~~,513,~~,54 8,10 13,1 18,323,628,533,738,948,8 
0,030 7,20~,8 13, 2,41 1,20,O,613,65~,61 9,69 15,7 21,9 28,1 34,040,246,658,31 
0,0358,40

1
5,594,2 2,801,40,0,71 ,23I~,69Il,3 18,225,532,639,546,654,167,9 103 

0,045 10,87,175,393,571,79,°,9015,409,8314,423,232,541,4 50,459,569,187,0 132 
0,050 11'97'9615'973'951'980'99~5'971O'916'O 25,7 36,045,855,766,076,296,3 147 
0,060 14,29,45 7,11 ~,732,361,18 7,1 3 13 , 1 19,130,842,854,566,278,590,8 115 175 235 
0,070 16,!i11,OI8,275,4912,741,37 ,2815,222,135,849,663,577,091,1 105 133204 274 140 
0,080 18,712,59,3516,24

1
3,111,559,3717,225,140,856,572,387,7 104 120 151232212 mm 

0,090 21,013,910,56,99
1
3,471,7310,519,228,145,663,380,998,3 117 134 170 260 349 

0,10023,215,41 1,67,72l3,84 1,91 11,6121,231,0 50,470,089,1 109 129 148 ISS 288 386 
0,110 25,4 16,912,7~,4214,202,0912,7 3,234,055,276,897,4 119 141 163 206 316 423 
0,120 27,518,313,79,1114,55,2,2713,725,236,960,083,3 106 130 153 177 224 342 459 
0,13029,619,714,89,79

1
4,89 ,44 14,81

1

27,239,864,890,0 114 141 165 191 242 369 495 
0,14031 ,621,115,810,5

1
5,23,2,6115,829,142,569,596,5 122 151 177 205 259 396 532 

0,160 35,S23,817,911,9,5,90/2,9417,9
1
32,9

1

48,1 78,2 lOS 140 170 201 232 294 448 603 
0,18039,926,519,913,3,6,573,2719,9

1
36,653,587,0 120 156 190 224 258 328 501 674 

0,200 43,929,121,814,517,22i3,60i21,8i40,257,S 95,6 132 171 209 247 2851361 554 744 

Umfang = 1,118 m dajdi = 4,684 In dajdi = 1,5442 

.,~ Rohrtemperatur in 0 C (Lufttemp. - 20· C) Isol.-

,~B "< , + I I T 1 + I + 1 + + I -!- + 1 + + 1 + + Stär-
~..!!! - 40 - 20 - 10 _ 0 1+ 10 + 25 + 50 1+ 76 1 100 160 200 250 300 3501 400 500 760 1000 ke 

0,0204,5013,032,281,53:°,76;°,381 ,28;4,21 16,OS 9,9013,7 17,821,625,529,337,8 1 

0,0255,7°
1
3,762,841,920,96

1
°,48

1

2,8215,277,58 12,4 17,1 22,026,931,636,546,4 
0,030 6,804,5013,3912,291,1410,573,3~16,30, 9,O4 14,720,526,232,237,743,755,1 1 I 
0,0357,895,24,3,9412,651,321°,663,9::17,3010,517,1 24,030,537,443,951,0 63,S,9S,0 
0,0408,985,99 ,503,00 1,50,0,754,52IS,31 12,019,527,534,842,2 150,1 58'°172,4 112 
0,045 10,16,7215,05

1

3,37 1,681°,845,069,31 13,521,9 30,739,047,056,265,1 80,8 125 
0,050 11 ,217,46,5,603,751,871°,935,6110,315,024,2 33,S 43,152,062,272,°190,0 138 
0,060 13,4S,9216,6814,47? ,231,116,7012,318,0 28,9 40,4 51,9 62,1 74,486,0 lOS 164 220 
0,070 15,510,417,7815,1912,60 1,3°17,7814,320,933,746,960,272,686,599,6 126 191256 160 
0,080 17,611 ,818,8615,93?,97 1,48~,SSI6,323,738,453,268,482,898,5 113 143 218292 mm 
0,090 19,813,29,8616'~13,321,659,901 18,3 27,642,959,476,693,0 111 127 160 244 328 
0,100 21,914,611,07'~~13,661,8211 ,0?O,2 29,547,466,084,5 103 122 140 1771270 364 
0,11023,915,912,°18,02

1
4,00 1,9812,O?2,132,315I,9 72,5 92,5 113 134 154 194 296399 

0,120 25,917,313,OI8,70~,342,1513,1?4 ,01 35,O I56,47S,8 101 123 146 167 211 322433 
0,13027,9 18,613,9

1
9,374,6812,32,14,1 125,9137,760,9 85,0 109 132 157 179 228 348 468 

0,140 30,°120,0 14,9IO,05,0012,48115,0? 7,8,40,4 65,2 90,9 11 6 141 168 192 245 373 502 
0,160 33,9122,7 16,911 1,35,64f ,80116,9

J
31 ,4145,8 73,6 102 131 1601 190 219 279 424 569 

0,180 37,9125,31S,9,12,616,28? ,121IS,9134,SI50,7 SI,8 114 147 179 212 2451311 1475 635 
0,200 4I,9,27,9120,S/13,916,90,3,43,20,S,38,1 55,690,2 125 162 197 233 270 344 525 698 

Umfang = 1,244 m da/di = 5,211 In dajdi = 1,651 
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Innerer Rohr 0 = 80 mm Äußerer Rohr 0 = 89 mm 

~~ '" Rohrtemperatur in 0 C (Lufltemp. ~ 20· C) IISOL-

~:§ - 40 - 20 1- 10 ~ O '+ 10 '+ 25 +~l l~O I l~o 2~0 12! 0 1 3~0 1 3~0~0 1 5~0 17!0 ~~~-
0,020 44'439,l22'011 14'517' I~i3'5*2,5f.~42'162'4 105 148 1192 238 284' 331 427 
0,025 50,6143,524,81 16,4~,124,0 1 ~5,9 ,973,1 123 173 227 280 337 396 512 
0,030 56,2147,2?7,21 18,2~,97 ,431.28,954,882,0 139 197 259 320 386, 454 588 89 
0,035 60,915O,3129,5119,7 9,7214,79131,560,C90,2 153 218 287 358 432 509 6581060 
0,040 65,053,°131,6121 ,110,35,09133,764,697,2 166 238 314 393

1
4751 561 7271180 

0,045 68,555,3,33,4122,210,95,36135,768,8 104 178 256 339 424 5131 ~ 7921300 
0,05071 ,657,334,923,211,315,6037,572,5 110 189 273 362 454 550 6 8541410 
0,060 76'860'6:37'7 124'9 12'15'99~140'5 79'0 120 208 303 403 509 618 738 96816301 
0,070 81,263,6139,926,312,86,31 3, 1 ~,6 128 225 330 440 559 682 816108°11830 5 
0,080 84,7166,041,727,413,36,57 5,3~9,4 135 240 353 474 603 74C 88711180,2020 mm 
0,09087,6168, 43,328,313,86,8°,47,2193,4 142 253 373 504 645 793 95511270'2190 
0,100 90,2169,7144,529,114,26,9948,896,8148 264 392 532 683 8401010136012350 
0,110 92, 71,145,529,814,57,16:50,299,9154 274 409 556 716 885 107C 11440125 101 
0,120 94,3 2,2146,3,30,314,87,3°151,5 103 158 283 425 579 748 92611 3C 152012660 
0,130 95,9 73,2147,130,8115,1/7,42152,5106 162 291 438 600 177 966jI180160028I~ 
0,140 97,474,2147,831,3115,37,53153,4 108 166 299 451 619 804 100012201660

1
295 

0,160 99,975,848,932,115,67,7255,1 111 172 312 475 654 853106013001790323 
0,180 102?7,31

149,9;32,815,9i7,8856,51114 178 324 493 685 897 111011 1380191~:349 I 
0,200 104178,550,7133,4(16,28,0257,61117 183 335 512 7 14 939 11 601460 202~3750 

Umfang = 0,311 m dajdi = 1,112 In dajdi = 0,1065 

~~ Rohrtemperatur In 0 C ( Lufttemp , _ 20· C) Isol.-

~r' - 40 _ 20 1- 101 ~ O 1+ 10 1 +25 1+50 I + 75 1 1~0 1 1! 0 12tiO 12! 0 I s~O I S! O I 4~0 I 5~0 1 7! 0 '1600 ~!r. 
0,020 28'91 19,1 1 14'39,47 14'7~2 ,33 1 4' 26,9;39,2 164,991,2 117 143 171 1961 2501 
0,025 34,2?2,716,911,315,5612,7417,131,8147,1 177,5 109 141 172 205 2373051 
0,030 39,1 125,919,312,86,303,1119,636,654,590,0 127 163 199 238 276 355 
0,035 43,5128,8:21,414,2:6,9713,46121 ,9141,°161,0 101 144 185 227 271 314 403 629 
0,040 47'3,3I,423,315,517 ,603,76124,~45,0167, 1 112 158 204 252 302 3501 449 708 
0,045 51,033,8125,116,7i8,164,0525,9148,972,5 122 173 223 275 331 384 495 785 
0,050 54,6135,9;26,8117,718,6814,30:27,7152,6117,8 131 187 241 298 360 4171 539 860 
0,060 60,639,729,6119,69,6014,77131,°158,8187,5 148 211 276 342 412 480 622 1000 1380 
0,070 65, 43,032,321,310,415,1633,7164,596,5 164 234 307 382 463 539 700 11 301570 10 
0,080 70,J46'1 134'5122'711'1 ~,49136'269'3 104 177 255 336 421 509 594 7731125 1760 mm 
0,090 74, 48,8136,424,011,715,78138,4 73,8 111 191 275 362 457 553 646 84313701940 
0,100 77,651,038,125,1 12,26,05~0,378,0 118 203 293 386 489 592 694 91 114902120 
0,110 80,6

1
53,139,6,126,0 12,61

1
6,27 2, 181 ,7 123 214 310 410 520 631 739 978 1610;2290 

0,120 83,454,941,026,913,16,47,43,7185,1 129 224 326 432 549 667 78210401720?460 

0,130 85'9156'6~42'1 127'7 1 3'516'66145'2188'3 134 233 341 453 576 700 8251110011830?620 
0,140 88,I58,13,2128,SI3,86,84 6,6191,2 138 241 355 472 600 733 8661116°119302780 
0,160 92,060, 45,0129,7114,57,1549'°196,6 147 258 379 508 648 1796 944 126021203070 
0,180 95.3'162,9'146,730,815,°17,39,151,2 101 155 272 402 541 693 855101 ~ 1360231O3360 
0,200 98,465,148,231,715,57,61 ,53,9 105 162 284 423 572 731 908108011460250013650 

Umfang = 0,342 m dajdi = 1,225 In dajdi = 0,2027 
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Innerer Rohr !21 = 80 mm Äußerer Rohr !21 = 89 mm 

~:: Rohrtemperatur In 0 C (Lufttemp. _ 20· C) I s~.I .• 

~r' - 40 1- 20 _ 10 1 ~ O 1+ 1~1+ 25t 50 1 + 75 1 I~O I I~o 1 2~O 2~O I s~o S!O 1 4~O ~ 7~0 I I~ s:;:r-
0,020 21,~14,SIO,717,18i3,S71,771O,9120,1 1 29,S 48,0 67,S 86,6 lOS 124 144 183 
0,025 26,~! 7,612,98,584,272, 1213,0124,SI36,0 58,7 82,0 106 129 152 175 223 
0,030 30,5t20,315,OIIO,OI4,942,4515,l i28,3142,068,1 96,1 124 151 178 205 263 
0,03534,322,816,9111,2,5,562,7717,131,9147,377,0109 141173204 235 30~ 462 
0,040 38,OI25,21 18,71 12,~6,133,0618,9135,~52,5 86,0 121 157 193 228 264 339 525 
0,045 41,4127 ,520,41 13,~6,6613,33120,6138,81 57,4 94,8 133 172 212 252 292 37 583 
0,050 44,429,6,21 ,91 14'~17,163,60122,3~ I,91 62,0 103 144 187 231 273 317 4101 640 
0,060 5O,1 133,3124,61 16,4~, 11 ,01 125,3147,7170,9 118 165 216 267 318 368 47~ 7481020 
0,070 55'~36'~827'21 18'1 1~'~~14'4028'1 153'079'0 132 186 242 299 358 417 539 8511170 15 
0,080 60,0'39,829,619,79,,4,76130,6158,°186,5 145 205 267 330 396 464 599 9501310 mm 
0,090 64'142'631'~621'(]10'315'09132'862'21 93'2 157 223 290 360 433 507 6561040 1450 
0,10068, 145, 133, 22,31O,8IS,36134,9166,299,S 168 240 313389 468 549 71111301S90 
0,1I071 ,547,335,123,411,4S,6136,970,1 106 179 256 334 416 502 588 76512301720 
0,120 74,6149,41136,724,SI1 ,9:s,851

1
38,7

1
73,7 111 189 271 355 443 534 626 816132018S0 

0,13077,6151,338,2125,4 12,36,05 0,177,1 116 199 285 375469 565 666 86514001980 
0,140 SO,41IS3,l h9,4126,312,716,264I,6180,2 121 208 298 394492 595 698 9151480:2100 
0,160 85,156,1 1,8127,713,56,6444,686,0 130 224 323 428 537 650 768 10101640'2350 
0,18089,058,943,8129,014,1 :6,95147,0'91,0 138 239 346 460 579 701 8331100118oo!2580 
0,200 92,8~61,2\45 ,7130,314,717,21 149,0~95,4 145 253 366 490 618 752 890 1180195~28oo 
Umfang = 0,374 m da/di = 1,337 In da/di = 0,29<?4 

~:c Roh rte m pera tu r In 0 C (Lufttemp. - 20· C) Isol.-
.. ::l -c .,- )1- --. ~ Stär· ~:i I I + + 1 + + + + + + + + + ~- - 40 ' - 20 - 10 - 0 1+ 10 1+ 25 1+ 50 + 75 1 100 I 150 200 1250 ' 300 1 350 1 400 1 500 750 11000 ke 

0,020 17,711 ,88,83[5,8812,9111,46:8,88116,424,039,1 54,269,585,31101 116 146 
0,025 21 ,614,410,717,1513,5711,76110,8120,1 29,248,066,385,2 104 124 142 18(] 
0,030 25,316,812,58,3214,\3'12,0512,6123,534,356,378,2 100 122 146 168 213 
0,03528,719,214,29,47 ,672,3 14,3i26,639,264,089,4 115 140 168 193 246 372 
0,040 32,021,215,810,55,192,6016'°129,643,9 71,7 100 129 157 189 217 276 422 
0,045 35,123,117,311,55'j2,8 17,632,748,079,1 110 142 174208 240 305 470 
0,050 38,125,018,812,416,133,0 19,1 135,5152,086,0 120 155 191 226 263 335 51~ 
0,060 43,728,7121 ,414'4 7, 13,48121,8140,8160,01100 139 ISO 222 263 307 392 61~ 831 
0,070 48,8r32,0?3,9 15,9?,79r3,87124,4145,7t67,5 112 157 204 252 298 348 444 6961 957 20 
0,080 53,2134,926,217,38,514,23[26,8r50,3 74,6 124 174 227 280 333 388 495 7801080 mm 
0,090 57,437,728,318,619,154,S529,054,881,0 136 191 248 306 365 427 545 8641190 
0,100 61,3~0)30,119,919,78:4,8~31,1 15s,5187,0 147 207 268 332 396 462 595 9451310 
0,110 64,9[42,7131,921,OIO,315,1~133,Or62,31 92,9 157 222 288 355426 498 64410201420 
0,12068,244,933,4 22,110,85,3934,765,997,9 166 236 306 380 456 532 690 11001530 
0,130 71,21146,91,34,9 23,111,3:5,61 136,~69,4 103 175 248 324 403 483 566 734111701630 
0,140 74,048,836,4124,011,85,8337,972,4 108 184 260 342 426511 598 77612401730 
0,160 79,2:S2,4'39,0:25,812,6:6,25i40,~78,4 117 201 286 373 467 564 662 85913901940 
0,180 83,8155,5141 ,2? 7 ,3 13,316'~?143,6,83,8 126 216 308 404 506 613 721 939 152°12140 
0,200 88, 158,2143,3,28,614,016,~45,8,88,6 134229 330 433 543660 778101016502330 

Umfang = 0,405 m da/di = 1,449 In dajdi = 0,3712 
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Innerer Rohr 0 = 80 mm Äußerer Rohr 0 = 89 mm 

~:: Rohrtemperatur In 0 C (Lufttemp. = 20· C) 1501 -
.... N ....: 

- 20 1- 10 1 ~ o + 10 +50 1+ 75 IÖO 

Stär-
:~.:::: 

+ I + I + 1 + + I + + + + ke ~~ - 40 + 25 150 200 250 300 350 400 500 750 1000 

0,020 '5,2 10'1 ,59f,,,,\2,52' ,24~ ,67j14,~20,4 33,4 46,6 59,7 72,7 86,0 99,0 125 
0,025 18,612,4 9,2816, 18,3,061,53 9,29117,2125,2 41,0 57,0 73,1 88,6 106 121 153 
0,030 21,8 14,5 IO,917,2513,59I,7910,9rO,2129,6 48,4 67,1 86,3 105 125 143 181 
0,035 25,°116,6112,418,2814,0912,04 12,4 23,2

1
34,0 55,6 77,0 99,6 121 143 165 209 331 

0,040 28,°118,5
1
13,99,2614,5512,27 13,9?6,0 38,0 62,5 86,5 111 136 161 186 236 365 

0,045 30,8,20,~ 15,3 10,2,5,0012,50 15,3128,6 42,0 69,0 95,4 124 151 179 207 263 408 
0,050 33,5122,°116,611,°15,4512,7216,7131,345,9175,1 104 134 165 196 228 290 450 
0,060 38,425,5,19,112,716,233,1219,136,253,387,6 121 159 193 230 266 340 530 717 
0,070 42,9128,7121,414,317,0013,49121,841,060,1 99,2 139 179 220 262 304 387 604) 823 25 
0,080 47,5131,723,615,717,743,83;24,2 5,466,5 111 154 199 245 292 339 434 677 929 mm 
0,090 51,8134,4125,617,1 18,3914,15;26,2149,672,5 121 169 219 268 322 374 479 751 1030 
0,100 55,9

1
37,°127,518,49,014,4 28,2153,578,3 131 185 238 292 350 407 523 820 1130 

0,110 59,5 39,~29,31 19,5 9,55 4,72
1
30,°

1
57,284,0 141 199 256 316 377 440 566 890 1230 

0,120 62,8141,7131,°120,610,1 ,9631,760,789,1 150 212 274 338 404 472 607 9601320 
0,130 66,°,43,832,621,610,615,2133.4163,994,0 159 224 291 360 430 503 646 1030 1410 
0,140 69'04S'6r,.p2'6" ,0~,4535'167 ,299,0 .61 236 307 380 454 532 686 1090 1500 
0,160 7 4,8,49,3 36'~r'3 11 ,915,8538, 1 73:~ 109 183 260 339 420 502 588 760 12201690 
0,180 79,6,52,439,225,912,6,6, 40,878, 116 198 282 369 457 548 644 834 1340 1870 
0,200 84,0,55,241,127,413,316,~43,282,5 124 211 302 399 493 594 698 905 14602040 

Umfang = 0,437 m da/di = 1,562 In da/di = 0,4459 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isol.-
L.!! "", -- _ Stär-
,,"- 1 I 1 + 1 I I I + 1 + I + + + + + + + + k ~~ - 40 - 20 - tO _ 0 +10 + 25 + 50 + 75 100 150 200 250 1 300 1 350 400 500 750 1000 e 

0,020 13,418,9216,68/4,4512,221,11 \6,6812,2 17,9 29,3 40,8 52,6 63,9 73,9 86,7 109 
0,025 16,5111,°18,195,45,2,721,3618,2015,122,136,1 50,264,078,592,0 106 135 
0,030 19,31 13,oI9,60~,42,3,201,599,6( 17,926,042,659,5 75,492,7 109 126 160 
0,035 22,114,811,01~,3813,641,8211,( 20,529,9 49,068,086,6 107 126 146 184 283 
0,04024,916,612,418,2514,0712,0412,422,933,655,5 76,9 97,8 121 143 165 208 320 
0,045 27,5,18,413,719,1°,4,5°12,2513,825,437,361,285,0 109 134 159 184 233 357 
0,050 30,3,20,1 14,99,90,4,9°

1

2,44. 15,027,8140,966,993,0 120 147 174 202 256 392 
0,060 35,2i23,217,31 1,5,5,682,8417,3,32,3147,6 77,9 109 140 172 204 237 302 464 628 
0,070 39,6126,219,513,°

1
6,43,3,2019,6136,654,088,8 124 160 197 232 271 347 535 727 30 

0,080 44,°
1
29,121,614.4,7,1213,5321,8

1

40,860,199,1 139 179 220 260 303388 601 821 mm 
0,090 48,131,723,6 15,717,75,3,8423,744,765,9 109 153 198 243 288 334 427 666 912 
0,100 51,8

1
34,2i25,416,9

1
8,3l4,1425,6,:S,471,4 118 167 216 265 315 365 466 7311000 

0,11055,2
1
36,6,27,218,18,93

1
4,4027,\1,976,8 127 180 233 286 340 396 505 794

1
1090 

0,120 58,738,8,28,919,29,45
1
4,68

1
129,2,55,381,9 136 193 250 307 365 425 543 ~1180 

0,J3062,040,930,620,39,954,94130,858,686,7 145 205 265 327 390 454 581 9171260 
0,140 65,1 142,8:32,~21,31O,4i5,1~32,4161,891,O 153 217 280 346 413 482 618 9781340 
0,160 70,8146,6134,8123,111,3[5,60135,6167,6 100 169 239 310 384 458 534 689 1 1500 
0,16076,250,137,3124,812,15,9338,3(73,0 109 183 259 338 419 501 585 758 12001660 
0,200 80,8153,439,626,2:12,86,35140,8178,0 116 197 279 365 451 542 635822 13001820 

Umfang = 0,468 m da/di = 1,674 In da/di = 0,5153 

4 49· 



Innerer Rohr !2S = 80 mm Äußerer Rohr!2S = 89 mm 

.. - Rohrtempe ratur In 0 C (Lufttemp. - 20' C) Isol.-
E~ 
... .!:!"" 

- 20 1- 10 + 25 + 50 1+ 75 

Stär· 
""- ~ O + 10 

+ + + + ' + + I + 1 + + + ke ~.!? - 40 100 150 200 260 300 360 400 600 '160 1000 

0,020 12,18,02;6,014,01 12,01 0,99i6,00 II,(] 16,2 26,2 36,8 46,7 56,9 66,5177,8 97,8 
0,025 14,89,9Ij7,39

1
4,922,46 1,237,4C 13,619,9 32,7 45,1 57,6 69,8 83,595,8 121 

0,030 17,411,618,6515,7612,88 1,448,78 16,123,5 38,6 53,2 68,3 82,5 98,1 113 144 
0,035 20,013,39,9316,603,30 1,6510,0 18,527,0 44,3 61,3 78,7 95,3 114 13\ 166 254 
0,040 22,6\5, 11,217,41 ,7Q 1,8511,3 20,830,5 49,9 69,2 88,9 108 129 149 188 289 
0,045 25,016,712, 8,2 ,11 2,0512,6 23,233,9 55,5 77,0 99,0 121 \44 166 210 321 
0,050 37,3180313,69,,,,\4,,,,\,,,24 13'825'1 37'2 61,0 84,3 109 133 158 182 231 353 
0,060 31 ,9~,21 15,8 I 0,515,~,61 \6,029,643,5 71,1 99,1 128 156 \84 214 272 420 570 
0,070 36,41 ,°117,911,915,93 ,9618,2,33,749,4 81,1 114 146 179 211 245 313 482 653 35 
0,080 40,426,8120,0113,36,5 13,28~0,237,61 55,2 91,0 127 164 201 237 275 352 543 735 mm 
0,090 44,329'3122'OI14,67'2~,58~2'1 1,5160,7 101 14O 181 222 263 305 388 603 822 
0,100 48,131 ,9123,815,87,7 ,87~,O~,3 66,0 109 153 198 242 287 333 426 662 902 
0,110 51,5~,2125,5 16,9~,3 ,14125,8 ,071,1 118 165 214 261 312 361 463 720 981 
0,120 54,.,..,~27,"8,~ ,88 ,[,55,,216,' 127 177 230 280 335 389 498 775 1060 
0,130 58,2138,5

1
28,8\9,019':l:' 9,1154,4 80,9 135 189 245 300 357 4\6 533 830 1140 

0,140 6I'r,'j'320'09' ~'8 0,857,' 85,1 142 200 259 319 379 442 568 887 1210 
0,160 67, ,133,°21,810, ,30~,8163,.l94,0 157 222 286 355 420 491 632 995 1360 
0,180 72, 7,6135,6123,511, 15,7~r6,6168,7 102 171 243 314 388 462 540 696 1090 1510 
0,200 76,8151,938,0:25,112,416,1239,*2,0 110 185 263 340 421 502 588 758 1200 1660 

Umfang = 0,499 m da/di = 1,787 In da/di = 0,5803 

.- Rohrtemperatur In 0 C (Lufttemp. - 20· C) 1101.-
d 
!e~"'" -401-20 -10 + 60 1+76 

Stär-
~ .!? ~ o + + + 1 + + + + + + + ke 

+ 10 +25 100 150 200 250 300 350 400 500 '150 1000 

0,020 "" 7~,503'66I'820'9251IO" ",7 24,1 33,3 42,7 52,1 61,4 71,0 89,0 
0,025 13,7 9,08 6'~'492," 1,136,50 12,5 18,3 29,6 41,0 52,5 64,1 75,7 87,9 110 
0,030 16,210,78, 5,302,64\,338,0 14,821,6 35,2 49,7 62,1 76,0 90,\ 104 131 
0,035 18,612,49,176,083,051,529,2517,024,8 40,1 56,3 71,9 88,0 104 120 152 233 
0,040 21,0I3'9IOl'863'43 I'71IO' 19,228,1 45,9 63,7 81,4 99,0 118 136 172 264 
0,045 23,4\5,411, 7,643,811,90II,~1,331,2 51,1 70,9 91,0 110 132 152 192 295 
0,050 25,616,912, ,~, 1 82,0912, ~,434,3 56,3 78,0 100 122 145 168 211 326 
0,060 29,91 9,714,89, '8!'4414'''f'',540,4 66,0 91,8 118 144 171 198 249 385 519 
0,070 34,122,516,811,2

1
5,55 ,7617,°

1
31,346,1 75,5 105 135 165 196 227 287 442 600 40 

0,080 38'~'1 18,812,46,2 G,06 I 9,0135,°151 ,4 84,7 118 152 186 220 256 323 500 679 mm 
0,090 41, ',f 20,613,76,80

1 
,3620,938,Y6,7 93,5 131 \68 206 244 283 359 556 755 

0,100 45, I 1,0!22,514,~ ~,3913,6622, ,42,\ 6\ ,7 102 143 184 225 267 310 394 612 830 
0,110 48';r,3 24,' 16,1 7 '",\,'9324'''r.''l66'6 111 155 200 244 289 336 428 665 903 
0,1 20 52, 34,5\25,917, 1 ~,4514, 19 26,0148,571,4 119 166 214 263 311 362 462 718 975 
0,130 55, ~,6~,418,1 1s'~'4327'~51'676'0 127 177 228 281 333 387 494 770 1050 
0,140 58,7 ,6128,9 19, I 9,4 1,66 29, 154,680,4 134 187 242 298 354 412 526 822 1120 
0,160 

64''1!2'M , ,720,' 10:1''''132',/,,'' 89,0 
148 208 270 333 394 459 590 924 1260 

0,180 70,O~6, 1 34,322,7 1\ ,2 5,~35.0165,7 97, I 163 228 296 365 434 505 650 1020 140O 
0,200 75,1 9, , 6,724,112, 5, ,37,6171,0 105 176 247 320 396 472 550 708 1120 1540 

Umfang = 0,531 m da/di = 1,899 In da/di = 0,6413 
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Innerer Rohr {O = 80 mm Äußerer Rohr {O = 89 mm 

~fJ Ro h rtemperatu r in 0 C (Lufttemp. - 20 · C) Isol.· 

~~ ... -40 1- 201- IOf o 1+ 101 +25 +501+751'60 I ,~o 1 2~0 1 2~0 1 3~0 1 3~1 460 1660 I 7tO ,eioo s~~r. 
0,020 10,2:6,78:5,11 3,3911,68110,8515,11 19,38 13'6122'2 30,9 39,4 ,48,1 56,5 66,0 82,2 
0,025 12,618,4016,29~,15j2,081 ,046,301 11,6 16,8 27,438,1 48,959,469,981,0 102 I 
0,030 14,99,917,4514,9012,461 ,23

1

7,4513,720,032,5 45,2 57,970,5 83,296,0 122 
0,035 17,2111.418,5915,662,8411,418,58115,823,1 37,552,1 66,981,596,6 111 141 214 
0,040 19,412,99,71 16,41 ,191 ,59

1

9,7217,8 26,142,459,075,892,2 109 126 160 242 
0,045 21,5114.410,817,1313,5611,7710,8119,829,147,1 66,084,5 103 122 141 178 271 
0,05023,615,811,817,8513,9211,95 11 ,8121,932,051,9 72,8 93,2 114 135 155 196 300 
0,060 27,718,413,89,1914,5912,29r~,g 25,7 37,661,085,5 110 134 158 184 232 357 482 
0,070 31,7121,115,8 10,515,2212,61 ,15,8129,442,9 70,1 98,1 126 154 182 211 267 411 556 45 
0,080 35,6,23,6

1
17,711,75,842,90117,8? 2,948,278,8 110 142 173 205238 302464 628 mm 

0,090 39,1!26,1 19,512,9i6,43?,19119,7136,353,1 87,3 122 157 192 227 263 336 518 700 
0,100 42,6128,421 ,214,1 16,9813,47121,4G9,658,2 95,7 134 172 210 249 290 368 571 770 
0,1 10 46,0130,6122,915,217,5213,7323,1 1~2,862,8 104 146 186 228 271 315 401 620 841 
0,120 49,332,824,516,318,023,98I24,6~5,9 67,6 111 157 201 246 292 338 432 670 909 
0,130 52,534,926,017,28,51 ,22,26,248,972,0 119 167 214 264 313 362 463 719 978 
0,1 4055,636,927,518,218,99,4,46127,8151,876,1 126 177 228 281 334 386 494 7661040 
0,1 60 61,240,630,3,20,119,8814,8930,7157,584,6 140 197 254 313 372 432 553 861 1170 
0,180 66,61~,2132,912I,8i 1o,715,3133,5162,6 92,7 154 216 279 346 409 476 611 954 1310 
0,200 71,7147,735,423,3111 ,5,5,7136,1167,6 100 167 235 304 366 444 517 66710501440 

Umfang = 0,562 m da/di = 2,011 In da/di = 0,6987 

~~ Rohrtemperatur in 0 C (Lufttemp. ~ 20 · C) Isol.· 
... N oo< 

- 40 -201-101 ::0 1+ 10 1+261+60 +76 ,~O ,!o 260 2;0 I s~o Is!o <&Öo 1560 17tO Iltoo 
Stär· 

~~ ka ~.!l 

0,020 9,53:6,~~,7~1~, l t'58:0'78:4'7718,681 12,6 20,7 28,7 36,7 44,6 52,2 161,0 76,2 
0,025 J 1,87,85~,853,891,950,9715,86IO,815,7 25,5 35,5 45,2 55,2 65,775,5 94,6 
0,030 13,99,356,95~,60e,30 1 ,1516,99 12,8 18,7 30,4 42,1 53,9 66,0 78,089,6 113 
0,035 16,0 10,8 ,0215,302,651,3318,03 14,8 21,6 35,0 48,8 62,5 76,2 90,1 104 131 199 
0,040 18,1 12,29,056,01 ,991,509,0716,824,4 39,8 55,4 70,8 86,2 102 119 149 227 
0,045 20,213,5 10,16,7°

1

3,341 ,6710,118,7 27,3 44,2 61,9 79,0 96,1 114 132 166 255 
0,050 22,214,811,1 ,393,67 1,84 11 ,2,20,5 30,0 48,8 68,2 87,0 106 126 146 183 280 
0,060 26,217,4 13,OS,71'i' 1513, 1P.,2 35,3 58,0 80,6 103 126 149 173 217 334 450 
0,070 30,020,014,99,92 ,952,4615,°127,7 40,6 66,3 92,1 119 145 172 199 250 386 520 50 
0,080 33,722,416,71 1,1 ,52

1
2,75 16,8131,0 45,5 74,6 104 134 163 194 224 283 435 590 mm 

0,090 37,2124,718,512,36,1°,3,0318,6134,4 50,5 82,8 116 148 181 215 249 315 488 657 
0,100 40,627,020,213, 16,65,3,3°120,3137,6 55,2 91,0 127 162 198 236 273 347 536 723 
O,ltO 43,829,221,814,6 ,16,3,56 22,°140,7 59,8 98,6 138 177 216 256 297 377 584 790 
0,120 47,031 ,3~,315,5 ,6613,8123,6

1

43,7 64,2 106 148 190 232 276 320 408 629 855 
0,130 50,2 33,3~,9 16,5,8,15,4,05 25,2 46,6 68,6 113 158 204 249 296 343 436 678 918 
0,140 53,3 35,2~6,4 17,518,624,2926,6[49,4 72,8 121 168 217 265 315 365 466 723 982 
0,160 58,939T9,,19'l524,7, 29'''i'',9 81,0 134 187 242 297 353 409 523 812 1110 
0,180 64,3[42,531,621,010,4 ,13

1
32,2160,1 89,1 148 206 266 327 390 452 577 900 1230 

0,200 69,O~5,7 34,122,6 11,25,54,34,8165,1 96,0 160 224 290 357 424 493 632 986 1350 

Umfang = 0,594 m da/di = 2,124 In daldi = 0,7531 
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Innerer Rohr 0 = 80 mm Äußerer Rohr 0 = 89 mm 

.,- Rohrtemperatur In 0 C (Lufttemp. ~ 20· C) 1501,-
E~ ........ Stär· tea:= 1 + 1 + 1 + 1 + + 1 + + 1 + 1 + 1 + 1 + ke ==~ - 40 - 20 - 10 _0 +10 +25 +50 +75 ' 100 150 200 250 300 350 400 500 750 1000 

0,020 ! 1: 1 1 1 39,7 46,9 53,968,0 8,505,6414,252,82
1

1,40,°,70,4,2517,7211,218,425,532,8 
0,025 10,616,9915,2213,461,740,8815,239,6214,022,831,640,4 49,2 58,0 67,085,0 
0,030 12,5

1
8,296,204,11 /2,061,0416,2211,4116,6 27,1 37,7 48,0 58,5 69,1 79,9 101 

0,035 14,~9,5817,17j4,76i2,381 ,207,1913,119,2 31,2 43,7 55,6 67,9 80,0 92,4 117 178 
0,040 16,3110,918,11 ,5,4°12,701,35,8,1314,921,835,449,563,1 77,2 91,0 105 133 203 
0,045 18,2 12'r0716'03,3'021 ,51 19,10 16,624,3 39,6 55,2 70,5 86,4 102 118 149 228 
0,050 20,1 113, 10,°,6,6513,321,66110,°118,426,8 43,8 61,0 78,0 95,4 113 13°1164 252 
0,060 23,8

1
15,811,817,8513,911,9511,821,731,752,072,392,5 113 133 154 195 299 403 

0,070 27,3,18,213,6
1
9,00

1
4,4912,24 13,625,036,6 59,9 ,83,2 106 130 154 178 225 346 467 60 

0,080 30,7120,515,4110,1 15,05/2,5215,4?8,2 41,367,894,1 120 147 174 201 255 392 529 mm 
0,090 34,0?2,717,111,3,5,592,7917,131,345,875,4 105 134 164 193 224 284 438 590 
0,100 37,2124,918,612,416,113,05118,6134,350,282,8 115 148 180 213 247 313 482 650 
0,110 4O,4126,9?0,213,4,6,613,30,z0,2137,2 54,6 89,9 125 161 196 232 269 341 525 711 
0,120 43,4128,9?1,614,317,113,5421,7140,158,896,8 135 174 212 251 290 369 568 767 
0,130 46,4

1
30,8?3,0 15,27,56

1
3,77123,2142,8 62,9 104 145 186 227 269 311 396 610 825 

0,140 49,3132,724,416,218,0214,0024,645,467,0 110 154 198 243 287 332 423 653 882 
0,160 54,736,4?7,1117,98,9014,42

1

27,350,874,7 124 172 222 273 322 373 475 736 997 
0,180 59,9,39,7j29,7\19,79,7614,8329,9155,7182,1 136 190 245 301 357 413 526 815 1110 
0,200 64,943,032,221,310,6,5,2332,560,589,3 148 207 267 328 389 452 577 895 1220 

Umfang = 0,657 m dajdi = 2,348 In dajdi = 0,8537 

~~ Roh rte m p eratu r in 0 C (Lufttemp. _ 20· C) 1501.· 

,:;~.... -I T + 1 I + + 1 + 1 + 1 + I + + 1 + 1 + + S~är. 
==~ - 40 - 20 1- 10 _0 + 10 +25 +50 +75 100 160 200 250 300 350 400 500 7 50 1000 e 

0,020 7,735,1O:3,84?,531 ,28:0,6413,87i7,11 10,3 16,723,329,936,1 42,749,1 62,1 
0,025 9,54 6,3814,75,3,141,581°,7914,79

1
8,8012,8 20,7 28,837,0 44,9 53, I 60,8 76,8 

0,030 11,47,5715,6513,741,880,9415,7010,515,224,634,344,1 53,763,472,691,7 
0,035 13,218,76,6,5514,3312,171,0816,5912,117,628,539,8 51,1 62,073,384,5 107 163 
0,040 14,99,93

1
7,45,4,9212,461,2317,4613,820,032,545,258,0 70,4 83,1 96,3 121 186 

0,045 16,711 1,18,32
1
5,5°12,751,3818,3215,422,436,450,564,978,792,9 108 135 208 

0,050 18,512,319,20,6,0813,041,529,2017,024,740,256,0 71,7 87,0 103 119 150 229 
0,06021 ,814,5,10,9,7,22,3,601,7910,920,029,247,566,484,9 104 122 141 178273 370 
0,070 25,216,7112,6,8,3014,142,0612,61z3,033,7 54,8 76,4 97,9 120 141 163 206316 428 70 
0,08028,3 18,9,14,2,9,4014,6712,3314,226,038,1 62,086,3 111 136 160 185 234 360 484 mm 
0,09031,420,915,710,5,5,202,58 15,728,942,469,1 96,1 123 151 179 206 261 402 541 
0,10034,522,9 17,3 11,55,692,82 17,3131,846,676,1106 136 166 197227288 444 596 
0,11037,6124,9118,712,416,163,0618,8134,750,782,6 115 148 181 214 248 314 484 650 
0,12040,4?6,820,313,46,613,292O,2,37,454,789,1 124 160 196232268 340523 704 
0,130 43,328,7121,714,317,073,5421,61!0,0158,795,5 133 172 210249288 365 562 760 
0,140 46,1 130,622,915,1 17,5213,74123,1~2,662,6 102 142 183 224 266 30'7 390 602 814 
0,16051,334,1 125,516,98,404,15125,647,670,0 114 160 206 2521299 345 439 680 920 
0,18056,337,3127,918,6119,21,56128,21152,4177,0 126 1772292803313834877551030 
0,200 6d4O,5,30,320,1 1O,0i4,96,30,757,2183,9 138 193 250 307 362 420 534 830 1130 

Umfang = 0,719 m dajdi = 2,573 In daj di = 0,9451 
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Innerer Rohr 0 = 80 mm Äußerer Rohr 0 = 89 mm 

,;,- Rohrtemperatur in 0 C (Lufttemp. ~ 20 · Cl Isol.-E~ 
~!:I """C Stär-""-

- 10 ~ o 1+ 10 1+ 25 1+ 50 1+ 75 I~O + I + I + I + I + + I + + I + ~.!! - 40 - 20 150 200 250 800 350 400 500 ' 750 1000 ke 

0,020 1 I! ' I I I ~ 21,3 27,5 33,5 39,2 45,0157,0 7,084,71 3,54[2,351,18,°,59,3,5616, 9,53 15,4 
0,025 8,8115,854,3712,91 1,46,0,7314,3818,1 11,8 19,1 26,3 34,0 41 ,5 48,5 56,170,8 
0,030 10,~6,985,2013,481,740,8T,239,6Q 14,022,8 31,3 40,5 49,4 57,8 67,1 84,5 
0,035 12,2i8,086,0414,042,021 ,016,05,11,1 16,2 26,5 36,4 47,0 57,2 67,0 78,097,9 150 
0,040 13,~9, 156,85 ,"'1",30 I ,I ~6'~'2" 18,4 30, I 41,5 53,5 65,0 76,2 88,9 112 171 
0,045 14,5

1
10,27,655,1212,571,28,7,7414,220,633,8 46,5 59,9 72,7 85,1 99,7 125 192 

0,050 17,111,48,47,5,652,831,428, 15,722,837,2 51,5 66,3 80,4 94,8 110 139 212 
0,060 20,313,510,116,7113,361,68110,118,527,1 ,44,3 61,1 78,8 96,0 113 131 165 252 340 
0,070 23,415,611 ,67,76i3,861 ,9311 ,6[21 ,431,4 51,2 70,8 91,0 111 131 152 191 292 395 80 
0,080 26,517,513,18,77 4,36i2,1713,~24,235,5 57,9 80,2 103 126 149 172 217 232 448 
0,090 29,419,514,69,78 ,85?,4114,726,939,5 64,4 89,4 115 140 166 192 243 271 500 

mm 

0,100 32,3,21,416,110,7\5,322,6416,2129,643,571,0 98,6 127 154 183 212 268 310 552 
0,110 35,2'23,317,511,715,8°12,8717,6

1

32,3,47,4 77,2 107 138 169 200 231 293 348 604 
0,120 38,C 25, I 18,912,66,25

1
3,0919,034,951,2 83,4 116 149 183 216 250 317 384 656 

0,130 40,726,9120,213, 16,68[3,3220,4
1

37,555,089,6 125 160 197 232 269 341 421 707 
0,1 40 43,4,28,621,514,3 ,12

1
3,5321,739,958,795,6 133 171 210 248 287 365 458 758 

0,160 48'1" 'r,'16,~7'943,94 24,,\,,,865,8 108 149 193 237 279 323 412 531 857 
0,180 53,4,35, 26,!y 7,618,73

1
4,33? 6,8

1
49,5 72,8 119 166 214 262 310 360 456 603 955 

0,200 58,2,38, 28,9 19,29,52,4,73:29,3,54,280,0 130 182 235 288 340 395 502 6731050 

Umfang = 0,782 m da/di = 2,79 In da/ di = 1,0288 

~~ Rohrtemperatur in 0 C (Lufttemp. ~ 20· c) 1501.-
.. N "", T T Stär-

~~ =:;-1 -~- 1O ~ O 1+ I 01+ 25t 5ol+ 75 I~O 1 1!0 1 21;0 1 2tO 1 31;0 13! 0 1 ~O 51;0 17!O 1 10~0 ke 

0,020 6,62;4,403,302,211,10;0,5513,3°16,0818,81 14,419,925,431 ,1 36,942,053,0 
0,025 8 ,3015,49[4,082,741,37iO,6814,1217,5711,0 17,724,631 ,838,945,452,466,0 
0,030 9,886,55[4,873,271,64

1
°,824,958,9413,1 21 ,229,537,946,354,1 62,878,8 

0,035 11 ,4 7,6°15,673,80 1,91 0,~5,701O,4 15,224,634,344,053,863,0 73,1 91,4 140 

0,045 14,59,6717,21 ~,802,411,197,2513,219,3 31,543,856,068,280,593,2 117 179 
0,040 13, /8,656,454,312,1611,0616,4811,817,228,0 39,0 50,061,071,983,3 lOS 159 

0,050 16,110,78,00,5,282,66,1,3218,00 14,621,334,948,561,975,589,0 103 129 198 
0,060 19,2112,79,506,30,3,161,579,5017,425,441 ,557,673,7 90,0 106 123 154 236 319 
0,070 22'114'611'017'2913'~1'8110'920,229'4 48,166,585,3 104 123 142 179274 371 90 
0,080 25,016,512,48,25

1

4,112,0412,322,933,354,475,396,7 118 139 161 204 312 420 
0,090 27,918,413,89,224,582,2713,825,537,260,684,2 108 132 156 180 228 348 470 mm 
0,100 30,620,315,210,2

1

5,03)2,4915,2128,241,066,993,0 119 145 172 198 252385 519 
0,110 33,422,116,51 1,15,4812,7116,630,744,773,0 101 130 159 188 216 275420 568 
0,120 36,023,917,911,915,9°12,9318,°:33,248,479,0 110 141 172 204 235 298 456 616 
0,1 30 38,725,619,312,8

1
6,32

1
3,1 19,3135,652,0 85,0 118 151 185 219 253 322490 664 

0,140 4I'327'320'~5 13'616'7313'34126'0138'055'5 90,6 126 162 198 234 271 346524 710 
0,160 46,3

1
30,6123, 15,37,5413,74,23,142,662,4 102 142 183 223 264 306 389 594 804 

0,180 51,033,825,216,88,344,1325,547,169,2 113 157 203 249 294 339 431 662 898 
0,200 55:~36,91z7, 18,4'9,1Ok51127,9151 ,7175,7 124 173 222 273 322 372 473 729 989 

Umfang = 0,845 m da/di = 3,023 In da/di = 1,1061 
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Innerer Rohr 521 = 80 mm Äußerer Rohr 521 = 89 mm 

~~ Rohrtemperatur in 0 C (Luftlemp. = 20 ' C) 1101.· 

~:r' - 40 - 20 1- 10 ~ O 1 + loGI+50 '+~1 1~0 , ItO 1 2~0 ' 2! 0 1 3~0 1 3~0 ' 4~0 5~0 1 7tO I~O S~~. 
0,020 6,~4,16:3,1 !1~,Q71,04Io'52:3'12:5,7318'36 13,6 18,924,229,334,1 39,650,0 
0,0257, 15,16,3,8812,561,3010,653,9Oj7,l1 10,4 16,823,430,036,542,949,662,2 
0,030 9,316,15

1
4,6013,061,551°,77 4,6318,50112,320,027,835,8 43,651,3 59,5 74,3 

0,035 1O,~7,1~5,34.13,561 1,790,8915,3719,891 14,3 23,2 32,3 41,5 50,459,569,286,3 131 
0,040 12,38,146,08

1

4,0612, 1,016,1111,316,326,636,847,057,267,878,898,4 150 
0,045 13,79,106,814,5512,2811,1316,83112,618,329,741,252,7 64,076,088,1 110 168 
0,050 15,2IO,17,5315,OV,5211,2517,57113,9 20,2 33,0 45,S 58,370,984,1 97,4 123 186 
0,060 18,0 12,08,9815,~2'~~1 1 '48~9'0116'6 24, 1 39,1 54,669,884,5 100 115 145 222 302 
0,070 2O,913,81 IO,416,~3,~I,71IO,41 19,2 27,845,363,080,598,0 116 134 169 258 349 100 
0,080 23,615,7111,87,82

1
3,90

1
1,9411,8

1

21,831,651,571 ,891,4 112 132 152 192 294 396 mm 
0,09026,417,513,18,75

1
4,3412,1 113,124,335,357,579,9 102 125 148 170, 215 328 444 

0,10029,119,314,419,6614,7812,38114,4126,838,963,488,0 113 138 164 188 237 363 490 
0,11031,721 ,0 15,8

1

10,5
1

5,22,2,6°

1

15,8
1

29,242,569,2 96,1 123 151 179 206 259 396 536 
0,120 34,222,717,111,45,t12,8117,131,6146,1 75,0 104 133 163 194 2231281 430 582 
0,130 36,824,418,3112,2

1

6,00:
1

3,0118,434,049,680,6 112 143 175 209 240 303 464 628 
0,140 39,326,119,513,16,473,2°119,6:36,253,086,3 119 153 188 223 257 324 496 674 
0,16044,2129,321,914,7

1
7,25

1
3,6022,°140,759,597,2135 172 2121251291367564 763 

0,18048,832,424,216,28,013,98124,445,166,0 108 150 192 236 279 323 408 629 852 
0,20053,4135,526,517,618,764,3626,7149,572,3 119 165 212 259 307 3561450693 940 

Umfang = 0,908 m da/di = 3,247 In da/di = 1,1778 

~~ Rohrtemperatur in 0 C (Lurttemp. _ 20 ' Cl 1501.· 
.. N -< 

~'ii + 0 1 + + + + + + + + I + 
,..- - 40 - 20 - 10 - + 10 + 25 + 50 1+ 75 100 1 150 200 250 300 350 400 500 750 

Stär· 
I~O ke 

0,020 5,6313,782,821 ,86b,961o,4y,83i5, 1717,59 12,1 17,021 ,7 26,5 31,335,9 45,4 
0,025 7,0214,713,5112,331,18e ,593,5116,4319,40 15,1 21,1 26,933,1 39,044,8156,8 
0,030 8,40

1
5,624,202,80 I AOe,71 ,2°17,66

1
11,2 18,0 25,332,239,646,653,668,0 

0,035 9,8016,534,893,261,62e,82~,899,8613,0 21,029,537,4 46,0 54,162,478,71119 
0,040 11 ,~7,445,58?,721 ,840,9315,571O,~ 14,823,933,642,652,3 61,571,089,5 137 
0,04512, 18,396,25 ,16,2,061,046,2511,416,626,837,847,858,468,979,5 100 154 
0,050 13,89,216,9014,6°,2,291,1416,9112,618,4 29,6 41,852,964,3 76,588,1 111 171 
0,0501 6,511,°18,2°

1
5,482,741,36

1
8,2115,121,935,5 49,8 63,177,091,1 105 132203 272 

0,070 19'112'819'516'3313'1~I'5819'5 117'525'541'357'673'389'8 106 123 153235 318 120 
0,080 21,614,5110,8

1

'7,2°13,581,7910,8
1

19,929,047,165,583,4 102 121 139 175268 363 rnrn 
0,09024,116,2112,18,03'4,001,9912,121,232,452,673,0 93,2 115 136 155 196 301 406 
0,10026,617,8113'18,854,412,19113,3124,535,858,180,6 103 127 ISO 172 217 333 448 
0,11029,119,414,5:

1

9,694,812,3814,626,739,163,588,1 113 139 164 189 238 364 490 
0,120 31,6 1,0: 15,710,~5,202,5815,8128,942,468,9 95,6 123 150 178 205 258 395 532 
0,13034,022,5116,811,5,592,7817,0 31,145,874,2 103 132 161192220278426575 
0,140 36, 24,118,Q I2,15,972,9718,233,349,079,5 110 141 172 205 235 298 458 617 
0,180 4I,d27'2[20;:~31 13'66'753'3420'537'655'0 89,7 124 159 195 232 267 338 520 700 
0,18045,6130,2:22,515,1 17,483,7122,741,861,099,5 138 178 218 259 299 376580 783 
0,200 SO,133,224, 16,5[8,22[4,0824,9145,867,0 110 152 196 239 285 329 414 638 864 

Umfang = I ,034 m da/di = 3,697 In daj di = 1,3074 
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Innerer Rohr 121 = 80 mm Äußerer Rohr 121 = 89 mm 

~- Rohrtemperatur in 0 C (Luftlemp. = 20· C) 1501 · 
E~ 
.. N .... 

- 40 1- 201- 101 ~ O I + I0 1 + 25 1 + 50 1 + 75 1 1~0 11t O 1 2~0 12tO I s~o I sto 14tO 1 5~0 17!0 I to1,o 

Stär· 
~ca :::: 

~~ ke 

0,020 I I I ' I i l: 1 I 15,8 20,424,7 29,3 33,6 42,0 5, 1 913,48i2,631 ,771°,881°,4412,6314,81 7,00 11,3 
0,025 6,48 4,3213,2S12, 1811 ,0910,5S13,25

1

5,9618, 70 14, I 19,7 25,330,6 36,1 41,8 52,2 
0,030 7,7 5,1813,89?,601 1,300,6SI3,89 7,1~1O,4 16,8 23,5 30,236,6 43,0 50,0 62,4 
0,035 9'O'6'Olf ,5fOZl ,51 10,7~.,54~,,,\ 12,2 19,6 27,4 35,142,5 50,1 58,1 72,6 111 
0,040 10,36,85",1 3,"11, 720,8~5,1 T"'i 13,8 22,' 31,2 40,048,3 57,0 66,2 83,0 127 
0,045 11,67,7°15,773,8511,930,9715,1710,615,525,0 35,0 44,854,1 64,0 74,2 93,5 142 
0,050 12,818,5SI6,4014,2512,131,0716,4211 ,8117,227,7 38,7 49,559,9 70,9 82,1 104 158 
0,060 15,3

1
1O,2?,6415,0912,541,2717,6SI4,020,533,2 46,1 58,971,4 84,5 97,6 124 188 252 

0,070 17 ,7111 ,~8,8715,90?,9S 1,47
1
8,88

1
16,323,7 38,5 53,5 68,483,0 98,2 113 143 219 295 140 

0,080 20,113, 1O,16,7013,35 1,671O,118'i6,943,8 60,7 78,094,5 112 129 162 249 336 mm 
0,090 22,5115,011,217,49?,731,86 11,2120, 130, 1 49,0 68,1 87,0 106 126 144 182 280 375 
0,100 24'l' 6,612,'p,284,13~,()612,~22,~33,3 54,3 75,3 96,0 117 139 160 202 310 414 
0,110 27,218,1 13,619,OSI4,51 ,2,25113,6125,OI36,5 59,4 82,5 105 128 151 175 222 339 455 
0,120 29,5 19,714,719,79/4,89,2'44114,7127,139,664,6 89,5 114 139 164 190 241 368 494 
0,130 31,8121,2 15,8

1
10,55,25 2,621IS,9129,2142,6 69,6 96,5 123 151 177 205 260 397 533 

0,140 34,~22, 716'911'~5'61 12'l17 ,Or 1,~45,6 74,7 104 132 162 190 220 278 426 572 
0,160 38'4?S'6119,2112,816'3513'1619,2135'415I'683,8 117 150 183 316 249 316 482 648 
0,180 42,7128,5121,3 14,2? ,053,51 21 ,~39,3157,4 93,6 130 168 204 341 278 353 539 724 
0,200 47,0,31 ,3123,415,6,7,7513,8623, 43,163,1 103 142 184 224 365 306 388 596 800 

Umfang = 1,159 m da/di = 4,146 In da/di = 1,4222 

'- Rohrtemperatur in 0 C (Lufttemp. = 20· C) Isoi.· 
~!~ 

- 40 1- 201- 101 ~O l + lot 25 ' + 60 1 + 75 1 1~0 I ItO 1 2~0 12!0 I 3~O I sto 1 4~0 1 6~0 17tO I l o"'öo 

Stär· 
""- ke ~~ 

0,020 I 1 I I. 1 6,52 10,6 14,7 19,0 23,027,3 31,4 40,1 4,8313,2512,4211 ,6~0,81 0,4~2,4214,52 
0,025 6,0514,0~3,0312,051 ,02

1
°,513,03

1
5,62 8,10 13,3 18,4 23,6 28,833,9 39,2 49,8 

0,030 7,29
1
4,8 13,6312,451,22e,6113,636,72 9,64 15,8 22,0 28,0 34,440,3 47,0 59,0 

0,035 8,415,6314,222,841,42Io,71 j4,2y,81 11,3 18,4 25,7 32,5 40,1
1
47,0 54,5 68,3 105 

0,040 9,62
1
6,43

1

4,813,221,610,81 ,818,88 12,9 21,0 29,4 37,1 45,453,7 62,0 77,9 12O 
0,045 10,817,215,413,61I,80e,9015,40110,O 14,5 23,5 33,0 41,8 50,760,3 69,6 87,0 133 
0,050 12'rO~6'OOI"OOI2'OOI I'OOI6'O~ 11,1 16,0 26,0 36,2 46,2 55,866,7 77,2 96,3 146 
0,060 14, 9,5917,1914,772,381,1917,2013,2 19,3 31,0 43,1 55,4 67,080,1 91,1 116 175 238 
0,070 16,7 11,28,3315,5"( 7~I,3918,3515, 4 22,4 36,1 50,1 64,3 78,093,2 106 135 204 275 160 
0,080 18, 12,79,4816,313,16

1
1,5819,4817,5 25,4 41,1 57,0 73,2 88,9 106 121 154 234 313 mm 

0,090 21 ,2,14,21 0,6~,0813,541 1 ,77110,619,6 28,5 46,0 63,6 82,0 99,9 119 136 172 262 351 
0,100 23,5115,6 11,717,843,911,95111,721,7 31,5 50,8 71,2 90,5 110 131 150 190 290 389 
0,110 25,6

1
17,112,8

1
8,57 ,27

1
2,12 12,823,7 34,5 55,7 77,5 99,0 121 143 164 208 318 427 

0,120 27,8 18,611 3 I''''i' ,62.' ,30 13,925,7 37,4 60,6 84,5 lOS 132 156 178 226 345 464 
0,130 30,°120,0 14,910,04,9812,4815,~27,7 40,3 65,4 91,4 116 142 168 192 244 372 502 
0,140 32,2·21, 15, 10,75,33,2,6516,129,7 43,2 70,1 97,3 124 151 180 207 262 400 537 
0,160 36,~24,318, 112, I 6,0313,00 18,2133,6 49,0 79,0 109 141 171 204 235 298 454 608 
0,180 40'6127:~~,2 13,516, 7213,3~20,2137 ,2 54,3 88,0 122 157 191 227 263 333 509 680 
0,200 44,8'29, 22,214,87,41 3,6722,2,40,8 59,6 96,9 134 173 211 250 290 368 562 751 

Umfang = 1,285 m da/di = 4,596 In da/di = 1,5251 
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Innerer Rohr 0 = 90 mm Äußerer Rohr 0 = 96 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. ~ 20· C) lsol.-
......... Stär· 

~~ - 40 1- 20 1- 10 ~ 0 1 +1 0 1+ 25 1 + 50 1 + 75 1 1~0 1!0 ' 2~0 2!0 3~0 3!0 1 4~0 1 5~0 1 7!0 1600 ke 

112.1. 1 1 ' 1 ''l 0,020 47,131'~r,:;~,JI5,y,573,75,23,9144,766,3 111 157 204 253 301 350 45.:-
0,025 53'735'626'317'518'64~'2627'5i51'9 77,9 131 184 242 297 359 418: 542 
0,030 59,739,628,819,49,53[4,7°130, ,287,3 148 209 276 339 410 4801 624 
0,035 64,7~2,931 '~121,0 10,3,5,0833,463,7 95,9 163 232 306 379 459 538 7011130 
0,040 69,0~5,733,~22,411,~5,40135, 68,5 103 176 253 334 416 503 592 77412~ 
0,045 72,848,235'123,611,515,6937,972,9 110 189 272 360 450 545 641 8431380, 
0,050 76,05O,336,924,712,015,9~39,876,9 116 200 290 384 482 585 688 910 15~ 
0,060 81,654,040,026,412,9,6,3~143,Oi83,8 127221 322 428 541 657 7791030: 174~ 
0,070 86,1 157,~42, 7,913,616,7°145,7189,7 136 239 350 468 594 725 862115 1960 5 
0,080 89,8

1

59,4i!!' 29,014,16,971:,0194,8 144 254 374 504 640 787 938126012150 mrn 
0,090 92,961,6)45,9, 0,014,6,7,21150,°

1
99,2 151 268 396 536 684 843101013602330 

0,100 95,663,4'47,3'30,815,~7,4151,7 103 158 280 416 565 724 89410701450'2500 
0,110 97,9164,8' ,3131,515,~~,59153,2 106 163 291 434 592 760 94111301540'2670 
0,120 99,9166,149,2132,115,7[7,74154,51109 168 301 451 616 794 98411901620'2830 
0,130 102167,2150,°,132, 7 16,~7,86155,6 112 172 310 465 637 825 1020 1240'1700'2990 
0,140 10368,2150,733,216,217,98156,6114 176318 478 657 853 1060129°11770:3140 
0,160 10669'~1~51,934,016'68'1858'4 118 183 332 502 694 905112013801900343Q 
0,180 108171,452,91134,716,9:8,351159,9121 189344 523 728 95211801460:203d 37oo 
0,200 11 0\72,753,835,417,2'8,50161 ,2124 194 356 543 759 996124015401215013970 

Umfang = 0,330 m dajdi = 1,105 In dajdi = 0,0998 

~~ ROhrtemperatur in 0 C (Lufltemp. _ 20· C) Isol.-
.. ... ... ~ Stär-" .. ~ I' I + I I + I + + I + + + + + + + ~..!! - 40 - 20 - 10 - 0 1+10 + 25 + 50 1+ 75 1 100 150 1 200 250 300 350 400 600 760 1000 ke 

0,020 30,~20,014,89,8914,9Oj2,441' 1 5, 1 128,241,4 68,0 95,0 123 151 179 207 2631 
0,02535,9124,017,711,8

1
5,7812,8817,9

1
33,849,981,9 114 148 185 217 252 319 

0,030 40,827,420,313,56,56,3,28120,538,9 57,794,5 133 172 215 252 292 373 
0,035 45,430,622,614,917,28[3,63123,043,564,6 106 151 194 243 285 330 426 652 
0,040 49,633,424,7 16,217,943,95125,147,770,7 118 166216 268 317 368 474 738 
0,045 53,836,026,6 17,58,54

1
4,25127,151,876,5 128 180 236 292 347 4021 522 819 

0,050 57,538,428,418,79.09
1

4,5229,255,482,2 138 192255316376 438 568 897 
0,060 64,91,42,631,620,610,15,02:32,762,092,0 156 221 290 361 432 502 660'10501460 
0,070 70,6,46,134,222,511 '015,4~335'567'8 101 173 245 322 401 482 564 7331190 1660 
0,080 75,349,336,624,111,75,8 38,173,1 110 187 267 352 439 530 622 81313301860 10 
0,090 79,352,138,625,412,416,1340,177,8117 201 288 380 474 574 676, 8801450,2050 mm 
0,100 82,954,640,5126,713,06,41 2,682,2 124 214 307 406 507 616 727 955 15702240 
0,110 86,356,842,127,813,56,6544,586,4131225 325 430540656 775102016802420 
0,120 89,358,843,6~,714,06,89146,390,3 137 236 342453 573 694 823109018002600 
0,130 92,160,6

1
44,9[29,514,47,11 ,193,7 143 246 358 474 602 731 8691115019202770 

0,140 94,862,346,130,214,77,30~9,596,9 148 255 373 494 627 766 9131210204012940 
0,160 98'665'0~,2131'615'37'58 2,2 103 157 273 399 532 676 830 99~1330122401 3250 
0,180 10267,450'°132,815,87,84154,4 108 164 288 424 568 724 891 107 143°124403560 
0,200 10669,651,733,916,318,0456,5 112 171 302 447 603 770 951 114 154026403860 

Umfang = 0,361 m da/di = 1,211 In da/di = 0,1910 
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Innerer Rohr 0 = 90 mm Äußerer Rohr 0 = 9& mm 

~~~ _ Rohrtemperatur In 0 C _ (Lufttemp. = 20· C) ~~ 

i~ -J- 20 - 10 1 ~ 0 + lo l + Z5 1 + 50 1 + 75 1 1~0 1!0 1 2~0 1 2!0 1 3~0 S!O 4~0 5110 17t o l uToo ke 

0,020 23,1115,3111.4:7,60;3,7711,88111,5121,3l31,1 51,071,1 91,4 112 132 153 194 
0,025 27,918,613,719'\014'54j2,2~13,8125,9138,0 62,0 86,8 112 136 161 186 237 
0,030 32,2?1,315,9 \O,615,~2,6~16,0130,044,4 72,2 102 131 160 189 218 2791 
0,035 36,324,017,911,95,8812,92118,134,°

1
50,4 81,8 116 149 184 216 249 32°1 483 

0,040 40,2)26,519,713,16,4813,22?0,037,855,8 91,2 128 166205 241 279 3591 554 
0,045 43,~28,8121,514,37,0313,52121,8141'460,9 100 140 182225 266 308 3981 620 
0,05047, 131'°123,2115,47,5513,79123,644,5165,8 109 152 198 245 290 1336 434 682 
0,06053,134,9126,217,38,5314,23126,850,574,7 125 175 228 282 336 390 505 7951080 
0,07058,5138,6)28,8119,19,39[4,64129,7155,9183,1 139 197 256 317 379 441 5701 9071230 15 
0,08063,3141,8131 ,2120,710,15,02132,3160,990,8 153 216 282350 420 489 632110101380 mm 
0,090 67,7144,833,722,1 10,85,35134,665,598,0 166 235 307 381 458 535 69211110 1530 
0,100 71,7147,4!35,3123,5111,415,66136,8:69,8 105 178 253 331 412 495 579 752112101670 
0,11075,4149,9137,0124,6)12,°15,94138,873,91111 189 270 354440 530 622 809

1
13101820 

0,12078,852,138,7125,7112,516,19140,7177,71117 199 286 3761468 564 662 864114001960 
0,130 82,°154,140,2126,6113,°16,4242,4,81,31 123 209 301 396 494 597 1701 917114902090 
0,140 84,8156,0141,627,6, 13,416,63~3,8,84,6 128 219 315 415 519 628 739 968115802220 
0,16089,8159,344,1129,1114,27,01 147,°190, 1137 236 341 451 567 687 811 107°1176012480 
0,180 94,0,62,2146,230,514,97,34,49,6

1
96,0 146 252 365 484 611 741 879 11 60,193°12720 

0,200 97,864,748,131,815,57,6251 ,7 101 153 266 388 516 653 794 943 125020902960 

Umfang = 0,393 m dajdi = 1,316 In daj di = 0,2745 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· C) Isol.-
..... .... 

- 40 1- 20 - 101 ~ O 1+ 10 +25 1+501+75 11110 \ 1!0 1 2~0 2t O 13110 13!0 1 4~0 15110 17tO I utoo 

Stär-
:cu':: ke ~.!? 

0,020 ' I 1 1 I 41,2 57,4 73,7 90,1 106 123 157 18,812,5)9,346,213,09 1,5~9,381 17 ,3 25,2 
0,025 22,815,2111,37,54)3,721,86111,421,131,0 50,4 70,2 90,1 III 131 151 191 
0,030 26,6 17,713,28,78 4,33?, 17113,3124,6,36,3 59,1 82,8 106 130 154 177 227 
0,035 3O'3i"',215'l95~'902'",\15'2 28,~ 41,4 67,4 94,4 122 149 177 204 261 395 
0,040 33,8r>,416,711 'T..p'iI6,9,31 ,~46,4 75,4 106 136 167 199 229 294 446 
0,045 37,024,418,212,15,96

1
2,9818,5134,450,9 83,1 116 150 185 219 254 324 496 

0,050 40,2,26,4 19,~ 13, 1 6,,,,\3,2220, r,3 55,3 90,5 127 163 202 239 278 354 546 
0,060 46,°130,3,22,6,15,0,7,36,3,66123, I 42,963,4 105 147 190 235 278 324 414 644 878 
0,070 51,433,725,2,16,78,2°,4,08125,748,1 71,2 118 166 215 266 315 367 472 738 1010 20 
0,080 56,°136,727,618,38,9614,45128,3,52,878,4 131 184 239 295 351 410 526 828 11 4O mm 
0,090 60,4,39,7129,81 9,6t,654,79

1

30,6157,3 85,2 143 202 261 322 385 449 580 915 1260 
0,100 64,6,42,4131,7?1,0 10,35,1132,7161 ,491,6 155 218 283 350 418 488 633 1000 1380 
0,110 68,244,8

1

33,6122,2,10,9
1
5,4034,7165,4 97,6 166 234 304 376 449 525 685 1080 1490 

0,120 71,747,1 35,2,23,2,11 ,415,67~6,569,2 103 176 249 324 401 480 561 734 1160 1610 
0,130 74,9149,2)36,~4,311,915,9113s,2172,7 109 186 262 343 425 508 596 780 1240 1720 
0,140 77,~51,338,3,25,312,4,6,13139,9176,O 11 4 195 274 361 449 537 630 825 1310 1830 
0,160 83, 155,1 1 ,O?7, I 13,2,6,55142,9,82,2 123 212 301 395 492 593 696 910 1470 2040 
0,180 88,2158,3143,3128,614,016,9~45,8187,8 132 227 324 426 534 646 761 998 1610 2250 
0,200 92,6161,2145,530,014,717,2 48,293,0 140 241 347 457 574 697 825 1080 1750 2460 

Umfang = 0,424 m da/di = 1,421 In daj di = 0,3514 
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Innerer Rohr 0 = 90 mm Äußerer Rohr 0 = 96 mm 

~~ ROhrtemperatur in 0 C (Lufttemp. = 20· Cl 1501,-
".::I'" - - - - stär-,,"- I I + 1 1 I + 1 + I + 1 + 1 + + 1 + I' + + k ~.!! - 40 - 20 - 10 _0 + 10 +25 +50 +75100150200250300350400500 17501000 e 

0,020 16,1 1 1O,77,9815,3012'~1,318,0214,7 21,535,1 48,862,676,490,1 104 132 
0,025 19,713,09,71 16,5013';~1 1,609,7818,1 26,643,259,977,093,8 111 128 161 
0,030 23,0115,311,417,63i3,7611,8911,421,331,2 51,0 70,9 91,0 111 131 150 190 
0,03526,3 17,413,018,7°14,28[2,1513,024,435,858,481,2 \05 128 151 175219 338 
0,04029,519,414,519,7314,772,3914,5

1
27,340,065,490,9 117 144 170196 248 381 

0,045 32,521,416,0\0,715,232,6316,130,144,272,4 100 131 159 189218 277 424 
0,050 35,323,317.4111,615,7°12,8517,6132,948,279,1 110 143 175 207 239 305 467 
0,06040,4 26,820,°113,416,5413,2720,4138,256,092,0 128 167 204 242 281 358 553 753 
0,070 45,1 130,122,615,°17,36

1
3,6623,043,°

1
63,2 104 146 189 232 275319 408 633 866 25 

0,08050,033,224,816,518,1314,0225,4,47,669,7116 162210258 307358 456 711 980 rnrn 
0,090 54,436,126,917,918,8°14,3527,6152,°176,2 127 178 231 283 338 393 503 790 1090 
0,100 58,738,828,8119,29,4214,6529,756,2182,4 138 194 251 309 368 428 550 866 1190 
0,110 62,541,330,820,5 1 0,014,~31 ,660,2,88,2 148 2 \0 270 333 397 462 595 934 1290 
0,120 65,9143,7t32,~21,61O,615':~133,4163,71 93,6 158 222 288 356 425496 6371010 1390 
0,130 69,2145,9134,2122,711,1 15,45135,1167,°198.7 167 236 306 378 452 529 680 1070 1420 
0,140 72.3147,935,8123.811,515,6836,8i70,5 \04 175 247 323 401 478 558 722 1140 1580 
0,160 78,251,538,625,61 12,56,1340,076.~ 113 192 273 356 445 528 618 800 1280 1780 
0,18083.7154,7141,°:27,2113,316,56142,9:82':1122 208 296 388 48°15771677 187614101970 
0,200 87,957,743,2'28,714,06,9445,487,61 130 222 317 420 518 625735 950 15302160 

Umfang = 0,456 m da/di = 1,526 In da/di = 0,4228 

'- Rohrtemperatur in 0 C (Lufttemp. = 20· Cl 1501.-",c 
E .. Stär-~;;~ -...: 

1 T+ 1 + 1 + +1+1 + 1 + + 1 + + 1+ ~.!! - 40 - 20 - 10 - ° 1+ 10 +25 +50 +75100150 12002503003&0 14005007501000 ke 

0,020 1 ' I 30,7 43,1 54,9 66,9 79,0 91,2 115 14,19,3717,0214,6y,321,1617,05112,918,8 
0,025 17,411 ,58,5915,70?,841 ,4218,62

1
15,9 23,3 37,6 52,8 67,2 82,7 97,2 112 143 

0,030 20,413,510,16,7°13,331,671\0,2118,727,4 44,4 62,2 78,8 97,5 115 133 169 
0,035 23''1'5,4 11,67,",\3,811,91 11 ,6," ,531,5 51,1 71 ,7 91,6 112 132 154 194 300 
0,040 26,217,313,08,60 ,2712, 'l13'i24'2 35,4 57,7 80,4 103 127 150 174 219 340 
0,045 28,919,114,319,52 ,7212,3714,426,839,2 63,9 89,3 115 141 167 193 244 373 
0,050 31 ,5?0,9 15,6

1
1 0,4r 1612,57 15,8129,243,0 70,1 97,6 126 155 183 212 268 411 

0,060 36,5?4,218,112,15,96
1
2,96118,3134,0149,9 82,0 115 148 181 215 249 315 488 662 

0,070 41 ,2?7 ,3?0,5113,616,72i3,33120,8138,6 56,6 93,4 131 169 207 245 284 362 560, 765 30 
0,080 45,8130,3?2,715,017 ,43i3,69123,142,8 63,1 104 146 189 232 274 319 406 629 860 mrn 
0,090 50,°133,1 124,°116,418,1 °14,03125,1 6,8 69,2 115 161 208 255 302 352 448 700 960 
0,100 53,9135,7?6,7117,7,8,734,34?7,2

1
50,875,0 125 175 227 278 330 384 491 766 1050 

0,110 57,6,38,228,6,19,09,31 \4,62i29,0154,5 80,4 134 189 245 300 357 416 532 8311140 
0,120 61 '340,5,30,3,20, 1 9,8*,90130,9158,285,8 143 203 262 322 383 445 571 895 1230 
0,130 64,6142,8132,0?1 ,2 10,4,5,15132,6161,7 90,8 152 215 278 343 410 474 610 955 1320 
0,140 67,8144,9133,5122,210,915,39134,3164,995,6 161 227 294 364 433 504 648 1020 1400 
0,160 74,148,8136,424,211,815,8437'r1,O 105 177 250 325 403 481 561 721 1140 1570 
0,180 79,6152,2139'°125,912,76,25140, 76,5 114 192 272 354 440 525 614 792 1260 1750 
0,200 84,455,341,427,413,4]6,64,43,081,8, 122 206 293 382 474 569 667 862 1370 19\0 

Umfang = 0,487 m da/ di = 1,632 In da/di = 0,4896 
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Innerer Rohr 0 = 90 mm Äußerer Rohr 0 = 95 mm 

.,- Rohrtemperatur In 0 C {Lufttemp. ~ 20 ' Cl Isoi.' 
E~ ...... "" 

- 40 1- 20 -101 ~ 0 1+ 101 +25 1+501+75 1 IÖo 11; 0 12ÖO 12;0 I sÖo I s;o 14Öo I sÖo 17!0 1 10~0 
Stär· 

""= ~~ ke 

0,020 ~, I , 1. I ~ , li 27,6 38,449,2 60,0 70,8 81,6 103 12,7 ,46,6,~,2212,1 11,056,3511,617,0 
0,025 10,710,417,7 O,15

1

2,60r ,287,7914,321,O 34,2 47,261,0 74,1 88,1 101 127 
0,030 18,512,39,156,073,061,519,24 16,924,7 40,5 55,972,1 87,6 105 119 151 
0,035 21,214,1 1O,56,9T,5OIl,73 10,6 19,528,4 46,6 64,483,0 101 121 138 175 268 
0,040 23,815,811,8',83 3'93

r

"95 11,922,032,0 52,5 72,793,5 114 137 157 197 302 
0,045 26,3117,513,08,68[4,34 2, 1613,324,4 35,6 58,2 SO,8 104 127 152 175 219 336 
0,050 28,8i I9,114,39,52~,732,3614,526,7 39,1 63,8 88,6 114 140 166 192 242 371 
0,060 33,5122,216,711,1 ,5°12,7416,8[31,245,6 74,8 105 134 164 195 227 285 440 597 
0,070 38,~25,218,912,516,223,1019,Y5,552,O 85,4 119 153 188 223 259 328 507 684 35 
0,080 42, 128,121,013,916,913,4321,439,558,1 95,7 134 172 211 251 291 368 573 777 mm 
0,090 46,5130,923,115,37,563,7523,~3,464,O 106 148 190 233 277 322 408 637 862 
0,100 50,~33,5 25,0 16'T I ~,06 25,,,!!, ,269,' 116 162 208 254 302 352 448 699 945 
0,110 53,9136,026,8

1
17,78,75 ,34~7'd50,7 74,6 124 175 225 275 328 381 486 757 1030 

0,120 57,5138,2<28,5
1
18,89,3 14,6229, 154,179,8 133 187 241 296 352 408 523 814 1110 

0,130 6O,9~0,530,1 19,919,824,8730,757,484,7 141 198 257 316 376 435 559 871 120O 
0,140 64,1 2,5~ 1,6 1,010,35,1132,360,589,4 149 210 272 335 399 463 596 928 1270 
0,160 70,~46,3[34,5?2,911 ,25,56135:~f6,6 98,7 165 233301 372 444 516 664 1050 1430 
O,i80 75,6149,8137,2124,612,115,98i38, 72,3 107 180 254 330 408 4.86 566 730 1150 159O 
0,200 80,353,139,726,212,96,4041,177,5 115 194 275 358 442 528 616 796 1260 1740 

Umfang = 0,518 m dajdi = 1,737 In da/di = 0,5520 

.. - Rohrtemperatur In • C (Lufttemp. - 20 ' Cl Isoi.· 
E~ 
:~~-.: 

- 40 - 20 1- 101 ~ o 1 + 101 + 25 1+so 1 + + + I + + I + 1 + I + I + I + 
Stär· 

~.!! ke + 75 100 150 200 250 SOO 350 400 500 750 1000 

0,020 ~I . 1 I ~i; 1 ;1, 25,2 35,0 144,8 54,6 64,3 74,1 93,9 II,~" 72[>'783'B5I'9T96[>' '810,6 15,5 
0,025 14,3

1
9,5017,10 ,702,351,1817,1313,1 19,1 31,0 43,055,1 61,2 79,5 91,9 117 

0,030 16,911,28,3 5,5612,781,3918,45115,522,6 36,8 51,065,4 79,8 94,5 109 138 
0,035 19,4 13,0 9,~6,4013,20 1,6019,13 17,826,0 42,5 59,075,6 92,3 109 126 159 244 
0,040 21,9114,6110,97,203,6011,8011,020,129,4 48,0 66,685,6 104 123 143 180 277 
0,045 24,316,2112, 18,0414,00 I ,9912,2[22,4 32,7 53,5 14,295,3 116 138 159 201 310 
0,050 W,' 17, ~13'38""r"382"8 13''f'',~36,O 58,8 81,6 105 128 152 176 222 342 
0,060 31,2120,7 15,5 I 0,3~, 14 2,5515,6[28,9142,2 69,2 96,1 123 151 179 208 262 403 545 
0,070 35,5123, 17,711,7 ,822,8917,8[32,948,2 19,1 110 141 173 206 239 301 464 629 40 
0,080 39,6126,319,713,°16,48[3,2219,9

1
36,8153,9 88,8 124 159 195 232 269 339 524 712 mm 

0,090 43,5128,9121 ,614,3r, 12[3,53?1 ,9[40,6159,4 98,0 137 176 216 256 297 376 583 791 
0,100 47,3131,5123,615,67,7313,83123,8[44,2164,7 107 150 193 236 280 325 413 642 870 
0,110 5O,9133,Y5,416,818,30[4,11 125,6[47,6169,8 116 162 209 256 304 353 449 698 949 
0,120 54,3

1
36,127,017,9 ,85~,38i27,315O'r4,9 124 174 224 275 326 379 484 752 1020 

0,130 57,738,3128,718,919,37 ,63?9,054,179,6 132 185 239 294 349 405 518 807 1100 
0,140 1IO'"S'Y)'2~r~,B7f:"r284'2 140 196 254 312 371 431 552 861 1170 
0,160 67,1 '5r3'2121'9IO'8~'33133'763'193,2 155 218 283 348 413 481 616 967 1320 
0,180 72,5[48,135,923,611,7 ,76136,6168,9 102 170 239310 383 455 529 679 1070 1470 
0,200 77,6,51,4,38,325,312,516,17~9,3 174,5 110 184 259 336 415 494 576 741 1170 16\0 

Umfang = 0,595 m dajdi = 1,842 In dajdi = 0,6109 
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Innerer Rohr 0 = 90 mm Äußerer Rohr 0 = 95 mm 

.,- Rohrtemperatur in 0 C (Luftternp. = 20· C) 1501.-
E~ 
.. N ... 

- 40 -20 1- 101 ~ O 1+10 + 26 1 + 60 1 + 75 1 1~0 1 1~0 1 2~0 1 2~0 
Stär-

:<a!: + + + + 1 + 1 + ke 5:.!! 300 350 400 5 00 750 1000 
0,020 1O,717,13:5,3~3,561 1,781o,8915,35:9,7814,2 23,2 32,2 41,2 50,3 59,~ 1~,3 86,1 
0,025 13,218,8°16,5914,3612,191,0916,6°112,217,728,739,951 ,0 62,1 73,384,3 107 
0,030 15,710,4 7,805,1612,591 ,297,82iI4,4 21,0 34,0 47,4 60,7 73,7 87,1 100 127 
0,035 18,012,09,00,5,9512,981,489,00

1
16,624,1 39,254,5 70,185,2 101 116 147 225 

0,040 20,313,61O,216,72
1

3,3T,6711O,1 18,727,244,4 61,7 79,3 96,4 115 132 167 255 
0,045 22,615,1111,317,493,741 ,8511,2120,830,349,368,888,3 108 128 148 186 285 
0,050 24,816,6112,418,2314,1012,0412,4122,9133,454,375,9 97,3 119 141 163 205 314 
0,060 29,219,414,519,6314,802,3914,526,9139,364,089,6 115 140 166 192 243 373 505 
0,070 33,2?2, I 16,5111 ,°15,472,7216,6130,7 45,0 73,5 103 132 161 191 221 280 430 585 45 
0,080 37,2?4,718,5112,316, 11 3,0218,7134,450,582,9 116 149182215249 315 486 661 mm 
0,090 40,9j27,320,413,616,72

1

3,33?0,6138,055,691,6 128 165 201 238 276 351 542 735 
0,100 44,6129,6122,214,717,313,62? 2,541,560,6 100 141 180 220 261 303 386 598 808 
0,110 48'r'~23'9\5'~7'''"i''89r' r.!,965,5 109 153 195 239 284 329 419 650 880 
0,120 51,534,3125,617,018,3914,1525,8~,170,5 117 164 210 258 306 354 451 700 951 
0,130 54,8136,4127,118,08,8914,4027,5151,275,2 124 175 225 276 328 379 484 750 102O 
0,140 58,0~8,Y8,7 1 9,09,3814,65129,1 154,279,6 132 185 239 294 349 404 517 801 109O 
0,160 64,1 2,431,6 20,910,35,1032,160,088,5 147 206 266 328 389 451 578 900 1230 
0,180 69,6146,2134,3122'~1 11 ,2:5,54135'°165,3196,8 161 2261292 361 427 497 6381000 1370 
0,200 74,8,49,736,9,24,312,0,5,95,37,770,5, 104 174 246 318 392 465 541 697 1100 1500 

Umfang = 0,581 m da/di = 1,947 In da/di = 0,6665 

~~ Rohrtemperatur In 0 C (Luftternp. = 20 · Cl Isol. -
.. N'" Stär· 

~~ - 401- 20 1- 101 ~ O 1+ 101+25 1 +60 1+75 ' 1~0 I~O 2tO 1 2~0 1 3~0 1 3~0 1 4~0 1560 I , t o 1600 ke 

0,020 9,98i6,6414,9~3,3 1 1 1,6510,824,999,1413,3 21,6 30,038,546,955,263,680,2 
0,025 12,418,2°16,1 14,0612,031,026,1611,316,426,637,047,358,068,878,7 99, 1 

0,035 16,811,38,3615,5612,781,39'8,45 15,522,436,550,8 65,1 79,594,9 109 137 210 
0,030 14'6

1

9'737'2314'82?'411'217'3113'419'5 31,744,056,368,982,093,7 118 

0,040 19,112,79,4516,3°
1
3,14

1
1,579,52 17,625,441,4 57,773,990,2 107 124 157 238 

0,045 21,214,1 1O,5?,0313,50 1,74 10,6 19,6128,4 46,264,582,5 101 120 138 175 266 
o,o50 23,4115,5111 ,67,7413,8511,9211,7121,531,351,071,291,0 111 132 152 193 293 
0,060 27,418,213,69,194,522,2513,7125,336,860,284,1 108 132 156 181 229 349 471 
0,070 31,4

1
20,9:15,610, 5,1 72,5715,729,042,369,496,5 124 152 180 208 262 403 544 50 

0,080 35,123,4 17,5 11 ,615,772,8717,6
1

32,547,678,1109 140171203234296 456 616 mm 
0,090 38,8'125,8 19,312,96,373,1619,435,952,786,7 121 155 190 225 260 330 509 687 
0,100 42,428,1121 ,114,116,9413,4412),3139,3157,695,0 133 170 207 247 285 363 561 756 
0,110 45,9130;4122,815,27,493,71 ,0 2,5

1
62,3 103 144 185 225 268 310 395 609 825 

0,120 49,2i32,6124,416,218,023,97124,6r:5,7 67,0 III 155 199 243 289 334 426 658 893 
0,130 52,534,726,0 17,28,51 '22'26'348'~71'7 11 8 165 213 261 310 358 456 706 960 
0,140 55,61136,827,518,38,9914,461127,8151,775,9 126 176 227 278 330 382 487 7561040 
0,160 61,540,7130,320,19,934,9230,857,484,5 140 196 253 311 369 427 547 8491160 
0,180 66,9[44,3133,01121,9IO,8!15,36133,6:62,792,6 154 215 278 342 407 471 6031 941 12 ° 
0,200 71,847,6,35,523,611,75,77/36,367, 100 167 234 303 373 443 514 65610301410 

Umfang = 0,613111 da/di = 2,053 In da/di = 0,7191 
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Innerer Rohr 0 = 90 mm Äußerer Rohr 0 = 96 mm 

~- Rohrtemperatur in 0 C (Lufttemp. ~ 20 · Cl Isol.-
E~ 

::;~ .-.( 

- 40 1- 20 1- 10 1 ~ O 1+ 10 1+ 25 1+ 50 1+ 76 1 1110 1 1!0 1 2110 12!0 13110 1 3!0 

Stär-
~~ + + + + ke 

400 500 750 1000 

0,020 I I , , I 1 ~, 19,2 26,7 34,1 41,6 49,0 56,5 71,4 8,8615,904,43r2,~1'470,73~,44 ,11 11,8 
0,025 11,0,31 ,473, 1,820,91 ,4810,114,6 23,7 33,0 42,1 51,4 60,8 70,2 88,6 
0,030 13,08,64

1
6,48,4,3212,161,08

1
6,5211,9 17,4 28,2 39,3 50,0 61,0 72,2 83,7 105 

0,035 15,OI9,977,4815'()(f,50 1 ,257,5513,7 20,0 32,6 45,5 58,0 70,8 83,8 97,0 122 187 
0,040 17'T 1,38,4715,6y,821 ,418,5215,6 22,8 36,9 51,6 65,8 80,5 95,2 110 138 213 
0,045 19,012,79,46,6,30,3,151,579,5217,425,4 41,3 57,6 73,6 90,0 107 123 155 238 
0,050 21,014,010,4,6,9513,4711,7310,5

1
19,228,0 45,6 63,5 81,3 99,4 118 136 171 263 

0,060 24,816,512,3,8,204,082,0312,4122,733,1 54,3 75,3 96,5 118 139 161 203 312 421 
0,070 28, ,19,014,29,424,692,34 14,2i26,1 38,1 62,7 87,0 111 136 161 186 235 361 488 60 
0,080 32,0,21,416,010,65,27 2,6316,Or9,5 43,1 70,8 98,2 126 154 182 211 266 410 554 mm 
0,090 35,5,23,717,811,75,822,9117,732,747,8 78,9 109 140 171 202 234 296 458 617 
0,100 38,8,26,0 19,5 12,816,37 3,1719,4@'9152,4 86,7 120 154 188 223 258 326 504 680 
0,110 42,1

1
28,121,113,916,9I ß,432I,1 ,9,56,9 94,1 131 167 204 243 281 356 549 742 

0,120 45,3130,1122,614,917,4213,68122,6141,8,61,3 101 141 181 221 262 303 385 593 801 
0,130 48,4132,124,015,917,903,92124,244,865,7 108 151 194 237 281 325 413 638 861 
0,140 51,4f,125,516,98,37 ,16?5,7 7,369,9 115 161 207 254 300 347 441 682 921 
0,160 57,1 7,9

1
28,318,79,3°14,6028,5,53,077,9 129 180 232 285 336 389 496 768 1040 

0,180 62,4141,4 O,~O, 10,215,0
1
31,2158,185,6 142 198 256 315 372 431 549 852 1160 

0,200 67,5!44,833, /22,2' 11,05,4333,9,63,1 93,1 154 216 279 342 406 471 602 935 1280 

Umfang = 0,675 m da/di = 2,263 In da/di = 0,8168 

~~ Rohrtemperatur In 0 C (Lufttemp. - 20· Cl Isol.-
LN~ 

+ 75 1 1110 

Stär-
:m;:: 

+ 0 I + I + + I + + + + 1 + I + ke ~.!! - 40 -20 -1 0 - +10 +25 + 50 150 200 250 300 350 400 500 750 1000 

0,020 I ~I, I I I V) I 17,4 24,2 31,1 37,8 44,4 51,1 64,6 S''''E''''Y''0l'68I '34f',6/ <,0'7,40 10,8 
0,025 I o,OI6,~4,973,30 I ,661°,83

1
4,999,17 13,3 21,6 29,9 38,6 46,8 55,2 63,6 80,0 

0,030 11,9, ,5,91,921,970,985,9510,915,8 25,7 35,6 46,0 55,7 66,0 76,0 95,4 
0,035 13,89,1~6,854,552,281,1416,8612,718,2 29,7 41,4 53,3 64,5 76,4 88,3 111 169 
0,040 15,610, 7,77 ,172,581,29 ,7914,320,8 33,8 47,2 60,4 73,2 86,7 101 126 193 
0,045 17,411,618,69 . ,77 2,881 ,4318,69 16,023,3 37,9 52,7 67,5 81,9 97,0 113 141 217 
0,050 I 9,31 2'S9'1'1' ISI ,599,61 17,7 'J!o,7 41,9 58,1 74,5 90,5 107 124 156 239 
0,060 22,815,211,47,543,7/1,88 I 1,420,930,5 49,6 69,1 88,1 108 127 147 185 284 385 
0,070 26,317 ,513,1 ,69~,32 2,16 13,1 24,035,2 57,3 79,6 102 125 147 170 214 330 445 70 
0,080 29,519,714,89,81 ,852,4214,827,1 39,8 64,9 90,2 115 142 167 193 244 375 505 mm 
0,090 32,7 21,816, 10,915,3812,6816,430,244,4 72,1 100 128 158 186 215 273 419 564 
0,100 35,9 3,9118,012,0,5,90;2,9318,1 133,248,6 79,4 110 141 174 205 237 300 462 622 
0,110 39,126,°119,513,°,6,40,3,1819,636,152,8 86,2 120 154 189 223 259 328 503 678 
0,120 42, I 28,°121 ,(] 14,°

1

6,90
1
3,4321,1 38,957,0 93,0 130 167 204 241 280 354 544 735 

0,130 45, I 29,9122,414,97,38
1
3,6622,641,6161,0 99,5 14O 179 219 259 300 380 586 792 

0,140 48,131,8123,815,8,7,843,88124,1 144,3
1
65,0 107 149 191 234 277 320 405 628 849 

0,160 53,4,35,5?6,5 17,618,72 ,32?6,7k9,5 72,8 119 167 215 264 312 360 458 707 962 
0,180 58,6r,9,29.0119,3

1
9,5814, 74129,4154,5

1
80,2 132 184 238 292 345 400 508 786 1070 

0,200 63,7 2,231,520,910,45,16;32,059,4187,3 144 202 260 320 378 438 558 865 1180 

Umfang = 0,738 m dajdi = 2,474 In da/di = 0,9057 
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Innerer Rohr 0 = 90 mm Äußerer Rohr 0 = 95 m m 

.i.:= ROhrtemperatur in 0 C (Lufttemp. ~ 20· C) Isol.-
f~~ Stär-:m=: 

- 201 -101 ~ o 1+ lo l + 25 1 + 50 1 + 75 1 1~0 11;0 1 2~0 1 Jo 13bo 13;0 I Jo 5~0 17to l ltoo ~.!:! - 40 ke 

0,020 7,40 I ~ I , 
4,94 3,702,471,231°,6113,706,819,9216,122,328,634,941,0 47,159,8 

0,025 9,21 6,124,57 ,051,52Io,7T,5918,4312,3120,O 27,5 35,5 43,2 50,7 58,673,9 
0,030 11,0 7,305, 13,631,811°,915,4710,014,623,932,942,451,460,370,1 88,0 
0,035 12,7 8,446,3°

1
4,212,10 1,0516,3211,616,9127,7138,1 49,259,670,081 ,5 102156 

0,040 14,4 9,557,154,782,391,1917,2013,219,231,543,356,067,7 79,892,8 116178
1 

0,045 16,1 10,7 7,995,352,671,338,0614,821,535,348,562,7175,889,5 104 130200 
0,050 17,8 11,8 8,81 ,5,9212,951,4718,9016,3~,7 39,°153,8 69,3 83,9 99,0 115 144:221 
0,060 21,2 14,0 1O,57,023,5Q1,7510,SI9,328,2 46,2 163,9 82,2 100 118 136 172263 355 
0,070 24,4 16,2 12,18,1°,4,032,0112,122,332,753,3173,995,0 116 137 158 199!30S 412 80 
0,080 27,6 18,3 13,79,154,5412,2613,725,237,060,383,9 107 131 155 179 226 :347 468 

mm 
0,090 30,6 20,415,210,25,052,5015,328,0141,267,293,S 120 146 173 200 253388 522 
0,100 33,6 22,4 16,711,25,552,7S16,8J30,845,4 74,0 103 132 161 191 220 279 :429 576 
0,110 36,6 24,4 18,212,26,032,9818,3:33,649,480,6 112 144 176 208 241 30514681 630 
0,120 39,5 26,319,713,16,503,2219,8136,453,387,1 121 155 190225261330506683 
0,130 42,4 28,221,114,06,963,4521,339,057,393,4 130 167 205 242 280 355544 736 
0,140 45,2 30,022,414,97,4°13,67:22,641,661,299,6 139 178 219 259 299 3801582 789 
0,160 50,5 33,5 25,116,78,26~,0925,246,6 68,4 112 156 201 1247 291 336 429658 895 
0,180 55,5 36,927,618,49,09

1
4,5°

1
27,8;51,575,6 124 173 223 274 323 375 4761733 995 

0,200 60,4 40,230,120,09,90[4,9130,456,382,7 136 190 2451300 355 411 5238071100 

Umfang = 0,801 m da/di = 2,684 In da/di = 0,9874 

~~ Rohrtemperatur in 0 C ( Lufttemp. = 20· C) lsol.-

,:a-i"' -, I + I I + I + I + I + + --:;:- r + I + I + 1 + Stär-~- - 40 - 20 - 10 _0 +10 +25 +50 +75 100 150 200 250 800 350 400 500 750 1000 ke 

0,020 6,9214,613,4512,30 l,IS:0,573,4516,3419,23 15,020,8 26,632,438,244,055,6 
0,025 8'6215'71/4'282'851'43IO'71~'30I7'8411'4 18,525,733,040,347,354,868,8 
0,030 10,36,815,113,391,710,855,129,31 13,622,1 30,739,448,1 56,565,582,0 
0,035 1I,97,90IS,913,941,98

I
O,9815,921O,815,7 25,635,645,755,865,776,1 95,3 146 

0,040 13'58'9~86'724'482'241,1216'7312'317'9 29,240,652,063,574,886,6 109 166 
0,045 15,110, 7,52

1
5,ooe,50 1 ,257,5313,820,1 32,8 45,5 58,2 70,9 83,8 97,2 122 187 

0,050 16,711,1 ,315,5212,7611,388,3215,222,236,350.4 64,478,492,7 lOB 135207 
0,060 19,913,29,88

1
6,573,281,649,8918,226,543,360,076,793,4 110 128 161 246 332 

0,07022,915,2 11,47,60
1
3,791,8911,421,030,750,1 69,588,7 lOB 128 148 187286 386 90 

0,08026,017,212,98,604,29

1
2,1312,9123,834,956,878,8 101123 145 168 213325 438 

0,09028,919,214,49,624,772,36 14,4126,638,963,387,7 113 137 162 188 238363 490 mm 
0,10031,821,115,810,65,242,5915,8;29,342,869,796,6 124 151 179 207 263 401 541 
0,11034,723,017,211,5

1
5,70,2,8217,3

1

31,946,676,0 106 135 165 195 226 287438 592 
0,120 37,424,918,612,46,153,OSI8,734,550,482,2 114 146 179 212 245 311 475 643 
0,13040,2126,6120,013,36,583,28

1

20,1
1
37,054,288,4 123 157 193 228 264 335 512 693 

0,140 42,928,~21,4 14,27,013,4821,4
1
39,557,894,4 131 168 206 244 282 358 548 743 

0,16048,1 1,9,23,915,97,853,90124,°
1
44,364,9 106 148 190 233 275 318 404 620 839 

0,180 53,Oi3ö,2126,317,518,67~,30i26,5149,1 71,9 118 164 211 259 306 353 450 690 935 
0,200 57,9138,4j28,719,19,474,70129,~53,778,7 129 180 231 284 335 388 494 7601030 

Umfang = 0,864 m da/di = 2,895 In da/di = 1,0629 
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Innerer Rohr 0 = 90 mm Äußerer Rohr 0 = 96 mm 

.,- Rohrtemperatur in 0 C ( Lu fttemp . ~ 20 ' C) Isoi.' 
E~ 
t.N "': 

- 40 - 20 - 10 1 ~ o + 10 1+ 25 1+ 50 1+ 75 ' I ~O 1 1! 0 

Stär· 
""= + 1 + 1 + + I + I + I + I + ~~ 200 250 300 350 400 500 750 1000 

ke 

0,020 6,474,323,2412,161 ,OBe,543,24,5,95 8,66 14, I 19,6 25,' 130,5 35,9 41,2 52,1 
0,025 8, ,5,37 4,On,681 ,350,6714,0317,41 10,8 17,5 24,2 31,237,9 44,6 51,4 64,8 
0,030 9,656,414,803,20 I ,610,804,8118,83 12,8 20,9 28,9 37,245,1 53,2 61,6 77,4 
0,035 11,27,435,5813,71 1,870,93

1
5,59,10,3 14,8 24,2 33,6 43,252,2 61,8 71,7 89,9 136 

0,040 12,78,456,33)4,222,121,05,6,33,11,716,927,6 38,3 49,059,4 70,3 81,5 102 156 
0,045 14,39,46 7,11 ,732,37)1,1817,13113,1 18,930,9 42,9 54,966,5 78,9 91,3 115 175 
0,050 15,81 10,57,855,242,6~1,317,901 14,5 21,034,1 47,4 60,873,5 87,4 101 127 194 
0,060 18,712,59,336,22;3,11 ,1,55

1
9,3717,325,040,6 56,8 72,387,7 104 120 151 231 314 

0,070 21,714,410,87,193,591,7910,8119,9,29,047,0 65,8 83,5 102 120 139 176 268 363 100 
0,080 24,516,312,28,154,062,02( 2,2122,6,32,853,5 74,5 94,8 116 137 158 200 305 412 mm 
0,090 27,418,2

1
13,69,1 4,52,2,2513,6125,2136,759,7 82,9 106 129 154 177 224 341 461 

0,100 30, 120, I 15,010,0,4,982,4715,027,8140,5 65,9 91,5 117 143 170 195 247 377 509 
0,110 32,921,916,4.10,9,5,422,6916,4130,3,44,272,0 100 128 156 185 214 270 412 557 
0,120 35,623,617,711,8,5,8512,91 17,832,847,978,0 lOB 138 169 201 232 293 447 605 
0,130 38,225,4 19,0 12,7)6,28 3, 12 19, I 35,2,51,6 83,8 116 148 182 216 249 315 482 653 
0,140 40,827,020,313,6,6,703,3220,437,655,1 89,6 124 159 195 231 266 337 516 701 
0,160 45,8,30,422,715,27,5213,7322,9142,261,8 101 140 179 220 261 302 382 585 794 
0,180 50,6,33,625,116,8,8,31 ,4,12,25,4,46,868,5 112 156 200 245 290 336 425 653 886 
0,200 55,436,827,518,39,104,5227,851,375,0 123 171 220 269 319 370 468 720 978 

Umfang = 0,927 m dajdi = 3,105 In da/di = 1,1331 

~~ ROhrtemperatur in 0 C (Lufttemp. = 20 ' C) Isol.· 
Stär· 

ke ;;:5'" -1-1 + + + I + 1 + + + 1 + + + ~- - 40 - 20 - 10 - 0 ,+ 10 '+ 25 + 50 + 75 100 ' 150 200 250 300 350 400 500 750 lotO 

0,020 5,8513,90,2,9211,9510,98;0,49112,9215,387,8312,7 117,7 22,7 27,632,437,347,1 
0,025 7,314,8613,64,2,431,2210,613,64

1
6,68 9,75 15,721,928,1 34,440,246,558,9 

0,030 8,745,8214,3512,90 1,45,0,734,357,9711,6 18,726,233,541,048,1 55,870,4 
0,035 10,26,7815,05,3,371,68,°,8415,05,9,2613,521,830,6 38,8 47,5 56,0 64,9 81,6 123 
0,040 11,617,715,763,84 1,920,965,76110,615,324,834,944,2 54,0 63,8 73,7 92,7 142 
0,045 12,918,65,6,45

1
4,30?,141,0716,46)11,817,2 27,939,149,660,571,582,7 104 160 

0,050 14,4
1

9,58", 144,762,371,187,15)13,1 19,1 30,943,354,966,979,391,5 115 177 
0,060 17,1 I 1,48,52i5,6712,83 1,41 8,5315,6[22,8 36,9 51,6 65,6 79,9 94,9 109 137 210 
0,070 19'~1 13,29,866,5613, 28I,64i9,8818, 1 26,442,959,876,1 93,0 110 127 159 244 
0,080 22,~ 15,01 11'47,453,711,8511,2120,630,0 48,767,786,3 106

1
125 144 181 278 

0,09025,0,16,712,5,8,30,4,142,0612,523,033,754,575,6 96,4 119 140 161 203 311 
0,10027,6,18,413,79,16,4,56)2,2613,825,3

1
37,1 60,283,5 107 132 155 178 225 345 

0,11030,2,20,115,0 1O,04,98,2,4715,,?7,7 40,465,891,4 117 143 170 195 246 377 
0,12032,7121,716,210,85,38,2,6816,4

1
30,0

1
43,9

1

71,499,1 127 155 184 212 267409 
0,13035,2,23,317,411,715,7812,8817,6)32,3147,376,8 107 136 167 198 228 288 441 
0,140 37,725,CI8,612,516,18,3,0718,8)34,5,50,582,2 114 146 179212244 3OB474 

0,160 42, 28'221'0, 14'016'9713'!~12I,2138'91 56'8 1 92,9 129 165 202 240 277 349 538 
0,180 47,1131,323,315,6j7.733'0'ij23,543,263,1 103 144 184 225 267 309 389 600 
0,20051,834,325,6'17,18,50'4,2225,8)47,469,3 114 158 202 247 293 340 429 659 

282 
329 120 
375 mm 
420 
463 
507 
551 
596 
640 
723 
80B 
893 

Umfang = 1,052 m daj di = 3,526 In daj di = 1 ,2603 
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Innerer Rohr 0 = 90 mm Äußerer Rohr 0 = 95 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. _ 20 " C) Isol.· 
~ "' ..., Stär· 

~]l - 40 - 20 - 10 ::: 0 1+ 10 + 25 1+ 50 1+ 75 1~0 1 1!0 1 2~0 1 2tO 3~0 3;0 4~0 5~0 7;0 110-t;,0 ke 

0,020 5,413,6I12,7 11,81 0,90b,452,714,96 7,22)11,7116,3121,°125,630,1 134,7 143,61 
0,025 6,734,483,362,251,120,563,3616,159,00 14,620,326,231 ,7137,443,254,3 
0,030 8,0615,354,022,69)1,34IO,674,02?,34 10,817,424,3 31,2 37,9 44,7 51,664,8 
0,035 9,3616,224,6713,1211,561°,784,678,52112,620,3 28,3 36,2

1

44,051,8 60,075,6 115 
0,040 lO,y,095,3213,55jl ,780,895,319,71 14,3 23,1 )32,241,250,059,068,386,21131 
0,045 12,°17,9515,9613,981,99 I ,005,9610,916,025,936,1 46, 1 56,066,1 76,7 96,7 147 
0,050 13,2

1
8,816,604,402,201,106,60 12,1 17,728,740,051,062,073,284,8 107 163 

0,060 15,8
1
10,57,895,25

1
2,631,317,87 14,521,234,347,6 60,874,087,4 101 128 194 1260 

0,070 18,312,29,146,0913,051,529, 14
1
16, 24,539,855,2 70,686,0 101 117148 225 303 140 

0,080 20,813,910,46,9°13,4611,7210,419,1 27,845,362,880,2 197,8 116 133 168 257 346 mm 
0,090 23,315,511 ,6 7,72i3,8711,9211,621,431,250,770,3 89,6 110 129 149 189 288 387 
0,10025,7

1
17,112,88,5314,2612,1212, 23,634,456,°177,8 99, 1 121 143 165 209 319 428 

0;11028,118,7 14,°)9,3214,6512,3214,025,837,7161,485,1 108 133 156 181 229349469 
0,120 30,520,315,21O,15,04?,5115,22 ,040,966,7192,4 118 144 170 196249379 510 

~:;:~ ~~:~;~:~ : ~:d :~:~I~::~I;:7~ :~:~~~:~ ~:~ ~~:~ 9190~ : ~~ :~~ :~ ;;; ;~ :~~ ~~~ 
0,160 39,7)26,4 19,8p,216,5713,26 19,836,5 53,3 86,61

1

120 155 189 223 257 326 498 669 
0,18044,229,422,°114,717,3°13,6222,040,659,396,5 134 173 211 249 287 364 556 749 
0,200 48,632,324,2 16,18,023,9824,244,665,2 106 147 190 232 274 317 401 614 828 

Umfang = 1,178 m da/di = 3,947 In da/di = 1,3731 

~~ Rohrtemperatur in 0 C ( Luftlemp. _ 20 ° C) Isol.-
~ N..., Stär-

~~ - 40 1- 20 - 10 1: 0 1+ 10 + 25 + 50 + 75 I~O 1; 0 2~0 1 2to I 3~0 1 3!0 4~O 5~0 7t O I tOO ke 

0,020 5,0313,3512,5111'68 0,841°,422,524,65 6,77 11 ,0 15,3119,623,928,1 32,3 40,9 
0,025 6,314,1713,132,091 ,041°,533,145,808,4°113,7 19,0 24,3 29,7135,040,350,7 1 
0,030 7,5515,003,742,49 1 1,2~0,633,756,92 10,0 16,322,729,035,441,748,360,5 
0,035 8,785, 24,362,90 1,450,734,36) ,04 11 ,7 19,026,533,8141,248,5 56,270,3 108 
0,040 9,966,654,98

1
3,3 1 1,650,834,999, 14 13,321 ,630,238,546,850,3 63,9 80,1

1
123 

0,045 11,27,475,603,7211,860,935,6110,3 14,9124,233,843,152,362,1 71,789,9 138 
0,050 12,4)8,2716,204, 14?,061,03

1
6,21 11,4 16,6

1
26, 11 37,347,757,7168,879,499,7 151 

0,060 14,819,907,4114,932,471,2317,41 113,619,932,044,5 57,1 69,482,2 94,0 119 181 245 
0,07017,211 ,58,615,72:2,871,43 ,6°115,823,°137,251,766,3 0,995,4

1
110 139211 284 160 

0,080 19,513,19,79
1

6,5°13,261,639,8018,026,2 42,558,875,4 91,5 109 1251158 241 323 mm 
0,090 2I,914,61O,97,26i3,64 I, 2110,9

1
20,229,447,56.',>,884,4

1

103 122 1401 1771270 363 
0,10024,3 16,1 12,1 18,014,012,00112,122,332,5152,5 72,993,2 114 135 155 195299 402 
0,11026,517,613,28,764,372,1813,224,435,657,580,0 102 125 148 170 214328 440 
0,120 28,7119,114,319,514,7412,37 14,426,538,7 11 62,6 87,0 111 136 161 184 233 356 480 
0,130 30,920,6 15,4 10,35,122,5615,5128,5141,567,493,7 120 146 1731 1981252384 517 
0,140 33,122, 116,5 11 ,05,482,7416,630,6

1
44,472,2100 1281156 I 5 213 27°1412 1554 

0,160 37,525,018, 1 12,56,2013,09~ 18,7134,6 50,481,6 113 145 177 210 242 307470 628 
0,180 41,827,920,813,96,923,4420,38,456,090,8 126 162 198 234 271 343526 1702 
0,200 46,130,71 23,0: 15,3 (i,6313,7~22,9i42, d 6 1 ,5 1 100 139 178 218 258 299 379579 776 

Umfang = 1,304 m da/ di = 4,3 In da/di = 1,4744 
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Innerer Rohr 0 = 100 mm Äußerer Rohr 0 = 108 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. _ 20· Cl Isol.
L. N ""':' Stär-
'''''ii + I + + + + -'- + + 1 + ~- - 40 - 20 - 10 - 0 + 101 +25 +50 +75 100 150 200 250 300 350 400 500 7!0 tdoo ke 

0,020 53,235,°126,2117,48,5314,24'27,°150,3174,5 126 1177 23°1 285 3401393 506 
0,025 60,240,129,419,79,7214,80'30,958,387,6 14 207 1274 336' 404 466 610 I 
0,03067,144,632,1121,910,75,3034,565,598,2 167 235 313 384 461 536 704 
0,03572,748,31134,723,611,55,7237,571,51108 184 261 346 430 516 600 790 12801 
0,040 77,651,437,225,212,316,0940,2?6,9 116 198 285 376 473 567 660 711420 
0,045 82,054,239,4126,612,96,4242,7~1,8123 1 212 306 405 51°1613 715 948 1560 
0,050 85,7156,6141,3'27,813,56,7144,8186,2 130 225 326 432 5441 656 767102011690 
0,060 91,8160,5144,929,6114,417,1448,3194,2142248 362 481 610 738 867116011970 
0,070 96,863,947,831,415,27,5351,3101152268 394526 668 815195912902220 
0,080 101 166,750,032,715,87,8453,8107161 285 421 566 720 8851104014202440 
0,090 10469,151,8133,816,48,1156,0112170300 445 603 768 949112015302630 

I I 1 
0,100 107171 ,353,2134,716,88,3357,9116177 314 468 636 813110001119016302820 
0,110 11073,054,435,5 17,218,54;59,6' 119183 327 488 665 85~105O1 12601 1730301O 
0,120 11274,455,4136,1 17,6'8,7061,0123 188 339 507 692 89411001330182013190 
0,130 114175,61156,31136,8 17,9:8,84:62,3 126 192 349 523 716 19291150'1390:191013360 
0,140 11676,7157,1

1
37,318,218,9663,4 129 197 357 537 738 959119011450

1

1990 3530 
0,160 11978,658,438,218,69,19165,5133205 373 565 77910201260153021403860 
0,180 1221180,3159,639,1 [19,°19,38167,3 136212 386 588 81 110701132°116202280;416°1 
0,200 12481,760,539,819,319,55168,8 139 218 400 610 853 112011390 171012410 4450 

5 
mm 

Umfang = 0,371 m da/di = 1,093 In da/di = 0,0886 

.;,- ROhrtemperatur in 0 C (Lufttemp. = 20· Cl Isol.-
E~~ Stär-
~~ -40 1- 20 1- 10 1: 0 + IO I+25 1+501+75 1 Iiio ' I!O 12iio 12!0 13iio 3!0 4iio I siio ' 7!0 ldoo ke 

0,020 34,322'~1.t7,011,2:5,5~lf,7617,132,046i77,1 109 140 17°1 2041 2341 299 
0,025 40,727,020,113,316,603,2520,337,756,092,2 130 168 205 246 282 363 
0,030 46,430,t2,915,27,4"f',1022,343,264,4 101 151 194 238 286 329 423: 
0,035 51,634,125,416,818,3°14,1026,048,672,3 120 170 220 270 324 374 480 74 
0,040 56,137,227,718,39,014,47128,453,479,7 132 188 243 300 361 417 535 842 
0,045 60,4140,029,7119,79,694,81 130,757,986,4 144 205 265 328 395 457 588 937 
0,050 64,5142,4131 ,6121 ,0 10,35, 1 d32,8162,2 92,2 155 222 286 354 429 496 640 1020 
0,060 71,4147,035,023,2 11 ,45,66136,7169,6104 \75251327406 491 1 5707381190 1640 
0,070 77,9151'°:38,1 125,2112,316,10:4°'°76,4 114 194 278 364 454 550 640 831 13401870 10 
0,080 83,2154,5140,726,813,216,49,42,9182,2 123 211 303 399 499 606 704 9171490 2090 mm 
0,090 87,657,643'°128,3 13,916,8445,587,3 131 226 326 430 541 660 766 1000 16302300 
0,100 91 '660,t'''I''''6 1 4,~7, 151 7,0/->, I 139 240 347 459 i 579 7011 24111 1770 2510 
0,110 95,2p2, 7 46,830,~ 15'1"41 49,896,6 146 253 367 487 616 752 87911 .. ,,, 910'2720 
0,120 98,564,8

1
48,431,815,57,6551,7 100 153 265 386 512 1650 795[ 931 123020402920 

0,130 10166,849,732,715,97,8853,5104 159 276 403 536 681 834 979 130021603110 
0,140 104168,6151,033,616,318,08:55,1 108 164 286 420 559 [71°1 87411030 137022903300 
0,160 108171,453,1 135,0\7,18,44157,81114 174 306448 1601 766 947 1120 149025202650 
0,180 11 274,155,136,217,78,7260.5119 183323 475 640 81910201200161027503990 

116176,5156,8:37,318,28,96!62,61 1231191 337 500 1676 1865 1080 1280 1730 2970 4330 0,200 

Umfang = 0,402 m da/di = 1,185 In da/di = 0,1699 
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Innerer Rohr 0 = 100 mm Äußerer Rohr 0 = 108 mm 

~~ . Rohrtemperatur in 0 C 

""'ii '" I + 1 I + ' + + + + + ~- - 40 - 20 - 10 _ 0 +10 + 25 +50 + 75 100 150 200 250 1 300 350 

( L ufttem p. = 20 · C) Isol.· 
-- Stär· 

4bo 5bo 7~0 I o~o ke 

'I 1 1 0,020 25,817,1 12,78,48
1
4,2012,0912,923,734,756,979,8 102 125 147 171 216 

0,025 31,020,7 15,2110,15,0212,4915,3128,942,369,2 96,7 124 1152 180 207 264 
0,030 35,9?3,9 17,611,815,81

1

2,8817,833,449,1
1

80,5 113 146 178 210 242 311 
0,035 40,526,919,913,26,533,25120, 137,655,691,1 128 166 204 240 277 356 547 
0,040 44,829,7122,0 14,617,21 13,6022,241,761 ,6 102 1421185 228 269 310 400 620 
0,045 48,932,424,015,97,863,93124,345,667,4 , 112 156 203 251 297 343 442 690 
0,05052,434,825,817,18,4614,22126,249,373,0 121 170 220 272 324 374 483 759 
0,06059,039,229,0 19,3'9,52:4,71 '29,856,083,3 1391195 254 314 374 435 560 0 1210 

~:~~~ ~~:~ 1~:~ ~:~ ~~:i ! ~:~:~:~I~;:~ ~:~ 9120~ : ~~ ~~ ~ ~~~ ~~~ 1 :~~ ~~ ~~~: ~~~ : ~~ !: 
0,09075,350,037,024,6

1
12,°

1
5,96:38,573,0 110 185 262342 424 510 1597 772123°11710 

0,10079,652,839,226,112,76,3°140,977,8 1171198 282 368 458 551 646 83713401870 
0,110 83,755,541,127,4 13,3:6,6043,282,3 124 210 301 394 490 5 ° 6 2 90014502030 
0,12087,557, 43,028,6113,916,861

1

45,286,6 131 222 319 417 521 628 738, 96115602190 
0,130 91,060,144,629,714,47,1147,090,7136"233336440551 665 782102016602340 
0,14094,162,146,130,614,97,3548,7 94,2 142 244 350 462 577 700 824108017602490 
0,160 99,6 65,848,832,315,77,77,52,2101153 263 379503 631 764 04119019502770 
0,180 10468,851,233,916,58,1555,0107 162

1
280 406 540 680 825 978129021403040 

0,200 10971,653,335,317,28,5057,3112 170 296430575 1726 884 10501390 23103310 

Umfang = 0,434 m dajdi = 1,278 In dajdi = 0,2451 

"':= Rohrtemperatur in 0 C (Lufttemp. = 20· C) Isoi ,· 
E~ .... Stär· 

~~ - 40 1- 20 - 10 ~ o + 10 +25 1+ 50 +75 lilo 1 1~0 1 260 1 2~0 3bo 3~0 4bo silo 750 10~0 ke 

0,020 20,813,910,46,8913,441,7210,419,228,1 146,°163,8 ,81 ,5 100 119 136 172 
0,02525,3116,912,6

1
8,394,162,0712,623,534,456,478,2 100 122 146 167 212 , 

0,030 29,51 9,714,719,78;4,842,4114,827,540,566,0 92,21118 144 172 197 251 I 
0,035 33,622,416,7111,115,502,7416,931,146,275,1 1 105 135 165 197 227 289 4401 
0,040 37,524,918,512,36,093,0418,834,851,584,0 118 151 185 221 255 325 498 
0,045 41,227,120,313,56,653,32120,638,356,592,6 130 167 205 243 282 359 5551 
0,050 44,629,322,014,67,193,5722,441,661,4 101 141 182 224 266 309 393 6091 
0,060 51,233,625,016,618,174,0625,647,VO,5 117 163211260 309 359 1458

1

718 9 78 
0,070 57,037,327,9 18,5 ,104,5228,553,579,1 131 184 239 294 350 408 1521 819 11 2° 20 
0,080 62,140,830,620,29,944,9331,359,1:87,2 145 204 265327 390 455 581 918 1260 mm 
0,090 66,844,033,021,710,75,3033,963,994,2 158 223 290359 428 498 6401020,1400 
0,100 71,447,035,123,211,415,651

1
36,268,4 101 172 241 314 13 464 540 699 11 1011530 

0,110 75,649,737,124,512,15,9738,472,81108 184 259 337 416 499 581 756 120011660 
0,120 79,452,239,025,7112,616,26140,476,9 114 195 276 359444 533 622 1809 129°11790 
0,130 82,854,640,826,913,2

1

6,54 2,380,8 121 205 290 380 471 565 661 860 138°11910 
0,140 86,156,842,628,0 13,76,7944,284,3' 126 215 304 , 400 49 596 700 909 1460 2030 
0,160 92,160,845,4130,0 14,617,25147,6:91,2 137 234 334 437 546 658 7731010 163012270 
0,180 97,464,4:47,9131,7115,57,65150,597,3 146 251 3591471 592 1716 843 1100 179°12510 
0,200 102167,6,50,333,216,3,8,0°153,2103 155 267 384 506 635 772 1912119011940'2730 

Umfang = 0,465 m dajdi = 1,370 In dajdi = 0,3152 
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Innerer Rohr 0 = 100 m m Äußerer Rohr 0 = 108 mm 

':':c ROhrtemperatur in 0 C ( Lufttemp. = 20 ' C) Isoi.· 
E ~-< Stär· 
" .. :!:: I + I 1 1 + + I + + + + + + + + ~~ - 40 - 20 - 10 _ 0 +10 + 25 + 50 + 75 1 100 150 200 250 300 350 400 500 750 1000 ke 

0,020 17,8111,98,845,90 2,94 1,468,8916,4123,8 139'°154,3170,084,9 101 116 146 
0,02521,814,5110,87,203,5611,7810,8 20,1 29,4148,1 ,66,385,7 104

1

124 142 179 
0,03025,6 17,012,78,464,172,0912,723,634,656, 78,11101 123 146 167 221 

1 1 
0,03529,3 19,4

1
14,59,624,76?,3814,527,039,665,089,9 117141 168 192244 376 

0,04032,821,6
1
16,210,8,5,322,6616,230,244,372,9 100 131 159 189 217 275 427 

0,045 36,023,817,811,85,832,9117,933,348,980,3 111 145 176 210 242 306 477 
0,050 39,1 125,9119,4 I 2i6,32,3, I 5,1 9,536,3153,4 87,5 122 159 194 230 265 337 525 
0,06044,629,722,214,8

1
7,263,6222,542,161,9 102 , 142 185 226 268 310 396 619 835 

0,07050,°133,4125,016,68, 1914,0525,447,569,9 116 161 209256304 353 452 705 959 25 
0,08055,236,8,27,418,38,99

1
4,4428,152,677,0 129 179 232 285 340 394 505 789,1080 mm 

0,090 60,1 !39,9129,719,89,704,8130,557,484,0 141 197 255 313 375 435 556 8751200 
0,10064,6,42,8131,921,2,10,45,1632,7162,°190,7 153 ' 214277341408 ' 473 607959,1320 
0,110 68,7145,6134,022,611,15,4734,8166,2197,3 164 230 298 368 439 511 6571040 1430 
0,12072,6 48,2135,923,8,11 ,715,7636,870,1 1 4 174 245 318 394 470 548 70511201540 
0,130 76,350,6i37,725,0 12,26,0438,7173,9 109 184 ' 260 338 418 499 584 753 11 90 1650 
0,14079,8:52,7139,4;26,112,76,3040,6177,6 114 193 274 1357 442 528 618 80012701760 
0,160 86,4156,9

1
42,428,113,76,77,44,1 184,4 125 212 302 393 487 584 684 1 884142°,1970 

0,180 92,060,4
1
45,229,914,617,2247,290,5 134 229 327 1429 530 638 748 969 1560 2180 

0,200 96,763,7(47,531,615,47,6350,0196,4143 244 3504631572 690 810 10501690'2380 

Umfang = 0,496 m da/di = 1,463 In da/di = 0,3805 

.. :c Rohrtemperatur in 0 C ( Lufttemp. = 20 ' C) 1501.-
E ~ ." Stär-

~]l - 40 - 201- 10 1 ~ O ~5 + 50 + 75 1~0 1Jo1 2~0 1 2!0 1 3~0 13;0 4~0 1Ta" 71 0 1600 ke 

0,0201 5,6110,47,765,182,5 1,29,1,7 114,1 ,20,8 134,047,461,274,1 87,0! 101 126 
0,025 19,2'12,89,516,313161 ,579,54,17,6125,5 142,°158,5 74,791,5 lOS 124 157 
0,030 22,5,15,1 11 ,27,453,701 ,8411,220,9130,249,5 69,088,0 107 127 147 186 
0,03525,8117,212,88,554,212,10 12,823,8,34,757,079,2 101 124 147 170 215 330 
0,040 29,°119,314,4 9,544,712,3514,4,26,739,064,2 89,0 ' 114 14°1166 192 243 375 
0,045 32,°121,315,9 10,5

1
5,20?,5915,9,29,543,3 70,9 98,8 127 156 , 184 214 270 417 

0,050 35,0?3,217,3 11 ,55,682,83 17,4132,247,477,6 108 140 171202235297 456 
0,060 40,6?6,820,013,36,56:3,2820,2i37,555,1 90,2 127 1631200 237 275 350 540 731 
0,070 45,8130,322,615,07,42

1
3,7022,9

1
42,562,5 10311451186 228 270 314 !402 620 845 30 

0,08050,833,625,016,68,204,0825447,169,4 1151161 20S 255 302 351 450 698 953 mm 
0,090 55,436,627,218,1 :8,9514,4327,7151,676,°1126 ' 177 230 282 334 388 497 774 lOGO 
0,100 59,739,429,319,5,9,6314,76,29,956,082,3 137 193 250307 365

1

423 543 8501160 
0,110 63,642, 131,420,91O,35,0831,9!59,988,5 147 2081270 331 394 457 588 9241260 
0,120 67,5,44,633,322,210,9'5,3833,9163,894,3 157 223 289 355 ' 422 492 632 994 1360 
0,130 70,2i47,035,123,411,55,6835,8167,6 100 168 237 1307378450525 67410601450 
0,14074,849,3'36, 24,512,05,9637,7171,2 105 177 250 325 400 477 558 716 111301550 
0,160 81,21

1

53,640,026,513,016,4441,2177,9 115 195 276 359 444 530 619 799 12701740 
0,180 87,157,442,828,313,96,87144,484 ° 125 211 2991391 1484 578 678 878 13901930 
0,200 92,761,045,430,014,77,2847,289,6134 227 322 421 522 625734 95215102110 

Umfang = 0,528 m da/di = 1,556 In da/di = 0,4419 
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Innerer Rohr 0 = 100 mm Äußerer Rohr 0 = 108 mm 

~fj Rohrtemperatur in 0 C (Lufttemp. = 20· C) Isol.-

~f' - 40 - 20 1 - 10 1 ~ OI + 10 1 + 25 + 50 1 + 75 lto l l!0 1 2to ' 2!0 1~1 3!0 1 460 560 7!0 luioo S~~-
0,020 14,°19,326,984,6612,321,156,9812,818,830,4 42,4 54,0 66,0 77,1 89,81113 1 I 
0,025 17,211,48,515,672,831,418,5315,723,037,652,1 66,880,896,3 1 111 140 
0,03020,3113,510,06,66

1
3,331,6610,018,627,1 44,461,979,095,6 114 132 167 

0,035 23,215,4 11,57,~3,821,90I1,521,531,2 51,171,391,0 110 132 152 192 294
1 

0,04026,117,313,08,6214,302,1313,024,135,257,7 0,6 103 125 149 172 217 335 
0,04529,019,214,49,59,4,752,3614,526,839,164,089,3 115 139 166 191242 372 
0,05031 ,621,015,810,55,202,5815,929,343,070,397,8 126 153 182 2\0 266 407 
0,06036,824,618,312,1 16,02'3,0018,534,250,082,1 115 148 1 ° 213 24 315 481 655 
0,070 41,827,8?0,813,76,823,4021,038,957,0 94, 13i 169 207 244 284 361 555 75635 
0,080 46,530,923,115,37,563,7623,443,363,6 105 147 189 232 274 318 406 629 852 mm 
0,09051 ,133,8:25,316,88,264,1225,647,570,0 116 162 209 256 3031352 448 698 949 
0,10055,236,627,418,28,94'4,4527,751,575,9 126 176 228 279 331

1
384 492 7651040 

0,11059,139,329,319,49,594,7529,755,281,9 136 191 247 301 360 416 1534 8301130 
0,12062,941,831,220,610,25,0431,659,087,6 146 204 265 324 386 448575 8921230 
0,13066,6:44,133,°121,810,85,3233,562,793,0 155 218 282 346 412 48°1615 9521320 
0,14070,4146,4'34,7122,911,35,5935,366,198,0 164 231 299 367 437 510 655 10201400 
0,16077,050,5,37,8125,012,36,0838,872,7 108 181 255 330 408 484 566 73011501580 
0,18082,8154,440,7126,913,26,5342,079,1 117 197 279 361 447 532 622180412701750 
0,20087,8'58,243,4,28,614,16,9844,984,8 126 212 301 391 485 576 676 873 1380 1920 

Umfang = 0,559 m dajdi = 1,648 In dajdi = 0,4995 

~~ ROhrtemperatur In 0 C (Luftternp. = 20 · Cl 1sol.-

~j'" -40J -201-10 ~ O 1+ 10 I:J:o 1+75 1160 I ~foLto 12!0 1360 13!0 460 560 17!O 1 10~0 S~: 
0,020 12,8:8,50116,3514,2312,11 11,0616,3810,717,027,7 38,4 49,3 60,1 70,982,1 103 
0,025 15,8110,57,7615,182,59

1
1,2917,8114,421,034,1 47,260,874,1 87,4 101 128 

0,030 18,712,419,186,1113,061,539,2617,°124,940,556,1 72,087,9 104 120 151 
0,035 21,514,2iIO,67,023,5011,75IO,719,6128,7 46,8 64,9 83,2 101 120 139 175 268 
0,040 24,2116,0 12,°17,9113,951,9712,122,132,452,9 73,6194,0 114 136 157 198 305 
0,04526,8117,8113,318,8°14,3712,1813,424,635,958,9 81,9 105 127 152 175221 340 
0,05029,419,514,619,69

1
4,80

1

2,3914,727,°139,564,890,0 115 140 167 193244 376 
0,060 34,422,7117,°111,315,612,7917,131,7146,475,7 11061135 166 197 228288 444 597 
0,07039,225,819,312,86,363,16 19,536,052,8186,6 121 1 155 190 226 262331 509 6 ° 40 
0,08043,7128,8121,514,217,113,52121,840,359,097,6 136 174214254294372 575 781 mm 
0,09048,031,623,7115,717,853,86124,044,465,2 107 150 193 237 281 325 412 639 870 
0,10052,234,425,8117,°18,4514,19126,148,370,91117 164 211 259 307 356453 703 955 
0,11056,°137,027,7118,39,0914,49128,°152,076,4 127 178 229 281

1
332 396493 765 1040 

0,12059,739,529,5119,69,664,7829,855,681,9 1361191 246 302 358 416532 826 1130 
0,130 63,441,9131,320,7110,45,0631,659,187,2 145 203 262 322 383 444569 8861210 
0,140 67,044,1 133,0:21,8110,815,32133,4162,592,2 154 215 278 342 4061473606 945 12YÜ 
0,16073,448,636,223,9111 ,8 ,8°136,7169,°1102 170 239 310 380 452 528 676 1060 1450 
0,18079,552,439,1 :25,8112,76,27139,975,1 111 186 261 339 417 498 5797451170 1610 
0,20085,256,1 141,727,513,66,7142,981,1 1201201 284 368 454 542 631 81212801770 

Umfang = 0,591 m dajdi = 1,741 In dajdi = 0,5543 
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Innerer Rohr 0 = 100 mm Äußerer Rohr 0 = 108 mm 

':':c; Rohrtemperatur in 0 C (Lufttemp. = 20 ' Cl 1501.· 
~!l"" -- Stär· 
"" '0; 1 1 + + + + I + + + + + + k :t- - 40 _ 20 - 10 - 0 + 10 + 25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 e 

0,020 11 ,87,79,5, 6'3,90 1,940,975,88 10,8 15,6?5,2 35,4 145,4 55,364,875,8 94,5 
0,025 14,59,65 7,224,792,39 1,1 97,2513,3 19,331,543,856,0 68,480,492,9 118 
0,030 17,211,48,5515,662,831,418,5815823,037,352,0 66,6181,095,6 11 0 140 
0,035 19,713,29,866,543,261,629,8818,126,543,060,077,093,9 111 128 162 247 
0,040 22,2 14,9 11 ,2 7,403,671 ,83 11 ,220,529,948,6 167,987,2 106 126 145 183 279 
0,04524,716,612,48,234,082,0312,4 22,833,3 ,54,°175,6 97,0 118 1401162 204 312 
0,05027,118,113,69,034,482,2313,625,036,6159,683,1 107 130 154 1781225 345 
0,06031 ,821,2 15,910,55,242,61 16,0 29,443,070,0 98,0 1261 153 182 211 266 410 555 
0,07036,324,2 18,112,05,972,97 18,233,649,180,4 113 145 176 209 1 242 306 473 640 45 
0,08040,727,020,213,46,673,3120,437,755,190,4 127 1631 198 235 273 346 535 722 mm 
0,090 44,829,822,3 14,87,333,6422,541,660,9 100 140 181 220 260 303 j 385 596 804 
0,100 48,832,424,216,17,953,9624,545,466,6 \10 153 197 241 285 1 332 422 655 885 
0,11052,635,026,117,48,554,2526,449,072,0 119 166 213 262 310 360 458 712 965 
0,12056,237,4 27,9 18,69,134,5428,252,677,2 127 179 230 282 334 388 494 7691040 
0,13059,839,7129,619,79,704,8130,055,982,2 136 191 245 302 358 415 330 825 1120 
0,140 63,242,031,320,710,25,0731 ,759,286,8 144 202 261 321 381 442

1

565 8791200 
0,15069,846,234,422,8 11 ,25,5635,065,496,4 160 2251291 358 425 494 634 986 1350 
0,16075,750,237,424,712,26,0338,271,3105 175 247 319 394 467 544 69910901500 
0,20081 ,554,040,226,5 13 16,4741,177,0114, 190 269 347 428 508 592 7621200 1650 

Umfang = 0,622 m da/di = 1,833 In da/di = 0,6061 

~~ 

~!:l "" 
Rohrtemperatur In 0 C (Lufttemp. ~ 20 ' Cl 1501.

- Stär-
.... "5 + +1+1+ + + +1+ + :t- - 40 - 20 - 10 _ 0 +10 + 25 + 50 + 75 100 150 200 250 300 350 400 500 7! 0 16ö0 ke 

0,020 10,97,255,42'3,63 1,800,9°15,429,9516,523,732,942,0 51,360,069,987,9 
0,025 13,59,00,6,694,46,2,231,116,7012,418,029,340,751,8 63,475,286,21108 
0,03015,9 10,77,94

1
5,292,65I,327,9814,7?1,434,6 48,2 61,775,489,5 103 129 

0,035 18,412,39,1816,103,051,52
1

9,2116,924,7 40,°
1
55'8

1

71 ,487'1 104 119 150 229 
0,04020,8

1

13,910,46,903,44 1,7110, 19,227,9 4S,3 63,481,099,0 117 135 170 260 
0,045 23,115,411,S'7,693,82,1,90I" ,621,431,1 50,570,890,6 110 131 1511190 291 
0,050 25,416,912,78,484,202,0912,823,534,155,877,9 99,4 1221144 166209 321 
0,060 30,0119,914,9 10,(M,94112,45 15,027,640,4 66,1 92,0 118 144 170 197 248 383 515 
0,07034)22,8 17,0 11 ,415,642,8017,1 131,646,475,9 105 136 166 196 227286 441 1595 50 
0,080 38,31z5,5119,112,7:6,2913,13119,2:35,4j52,085,2 11 9 153 187 221 256324 498 673 mm 
0,09042,328,221,114,116,923,45121,2139,257,594,5 132 169 207 246 284 360 556 750 
0,100 46,230,7~23,01 15,47,5413,75123,2142,862,8 104 145 185 227 270 312 395 6131 25 
0,11050,033,224,8

1

16,68,1514,0425,146,368,0 113 157 201 246 293 339143°1 668 900 
0,120 53,5:35,s126,617,7:8,7~14,33:26,849,7j73,2 1 121 169 217 265 316 365 465 721 971 
0,130 57,037,8128,318,719,2~4,60,28,653,0178,0 129 18°/ 2321284 33 390 499 774 1050 
0,140 60,4140,130,°119,919,7914,8530,256,282,8 137 191 247 303 360 416 532 8271140 
0,16066,844,333,021,910,815,3333,462,492,1 152 213 275 339 402 466 5961 9261280 
0,18072,648,235,823,8,11,75,8036,568,3 101 11681234 303 373 444 514 65910301410 
0,20078,251,838,525,612,76,2739,4173,7 109 182 255 330 406 484 561 72011201540 

Umfang = 0,654 da/di = 1,926 In da/di = 0,6555 
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Innerer Rohr 0 = 100 mm Äußerer Rohr 0 = 108 mm 

"':c Rohrtemperatur In 0 C (Lufttemp, ~ 20· Cl 1501.· 

i~'" -40 !-201-10i :t:~ c;r:~r:L75 1 1~0 11;0 1260 1 2i; ;-3~o ' ~to i 4~0 '5~0 ~;o I ~-io~ s~~r, 
0,020 9,74:6,4414,8~3,22i l'60:0,so!4,81 118'7~ 12,8 20,9 29,Oj37,3145,2:53,1 :61,3 77,7 ~ 
0,025 12,0;7 ,99,5, 9~13,96, 1 ,981°,995,9710,9 15,9 25,9 36,0 46,0 56,1 ,65,1 i 76,2 .96,6 
0,030 14,2i9,4V,0314,7~2,361,187'1212,9 18,930,842,9:54,6;66,8:78,291,0 1141 
0,035 16,41O,918,115,43i2,721,368,2014,9 21,935,649,7163,1 m,4 '91,2 105 133 203; 
0,040 18,6,12,49,20,6,16,3,071,539,2516,924,840,2 56,2.71,7 '88,0 104 120 151 231 i 
0,045 20,8, 13,9:1 0,3\6,87i3,43 1,71 \0,4118,927,7145'1 62,8180,2i98,5. 117, 134 169 ' 259i 
0,050 23,0 15,211,47,5813,761 1,8811,420,~30,5 49,8 69,288,6 109 129 148 181' 286 
0,060 27, I P,9113,418,92i4,4312,2 I 13,524,636,1 59,282,1 \O5! 129 151 175 22L 34°1 458 
0,07031,120,6115,410,215,102,5415,528,441,668,094,7121148 175202256 393 532 60 
0,08035,0,23,2,17,411,5>5,782,8517,432,046,977,0 107 137: 167 198' 229 ' 290 446 604 
0,090 38,725,71 19,! 12,816,361

13,15 19,335,552,0 85,8 11911521186, 220 j 2541322 498 672 mm 
0,100 42,4r28,2.21,114,~6,923,4421,1 13s,957,0 94,01131 1167 204 2421 280 : 354 1 548. 740 
0,110 45,9;30,5:22,815,1 17,48113,7222,8~2,2 61,8 \02 1142: 1821222 :, 264! 305! 386 597i 808 
0,12049,4'32,6'24,516,2'8,033,9924,645,466,6 1\0 153 197 240: 285, 329 418 , 646: 872 
0,13052,8:34,7126, 17,3:8,561

1

4,2426,31
148,571,2 117 164 211 1258: 305 353 i 449 , 6941 938 

0,140 56,036,827,518,319,074,5027,951,675,9 125 175 225 275 ' 326 376, 4791 742'1000 
0,160 62,1 !41,(hO,5120,2\O,04,9730,9157,~84,3 140 195 25213091365 423 : 539: 836!1130 
0,180 67,9i45,Oi33,4122,1 1l,0:5,4333,~62,892,7 154 21512781341 1404 , 468 I! 5961 92611260 
0,20073,6,48,8.36,3'24,0;11,915,8736,7168,3 101 167 234 303 3751441 511 654 11 020: 1390 

Umfang = 0,716 m dajdi = 2,111 In dajdi = 0,7425 

"':c Rohrtemperatur In 0 C (Lufttemp. ~ 20· Cl Isol.· 

i~..: =-40 1-20 '-101:t:0 1+10'+251+50 '+751 ~i~ 1;~ r2~O':-2~~~O ' 3~0 4~0 ~~I ~~O 1 tori~ s~~r. 
0,020 8,72:5,804,35,2,9011,45;0,72:4,38'8,02

1
!11,7 18,9;26,3 i34,0:41,0 .48,2 55,9 70,7 i 

0,025 JO,8?,21 ,5,383,59;1 ,7ge ,89j5,40!JO,0 14,4 23,5 ,32,6141,9 51,0 60,1 69,0 ,86,9 , 
0,030 12,98,556,404,26i2,13i1,0616,42111,9 17,2 27,9 38,8.49,9 60,872,082,1 104 
0,035 14,~9,87i7,42:4,93i2,471 1 ,2317,42113,8,1 9,9132,3 : 45,0 ~ 57 ,8 70,283,396,1 i 12°1184 

f j I ! • 
0,040 16,9,11,28,425,592,80:1,39:8,4115,6122,6136,7 ,, 51,2 65,7 79,8 94,1 109 136. 209 
0,045 18,8112,59,416,2513,12,1,55,9,40.17,4125,341,1 57,273,2 '89,1' 105 122 153 ' 234 

, ' , : 1 I I,' , 
0,050 20,813,8110,416,90,3,43i1,71110,419,2,27,9145,4 ,63,1 ;81,0 '98,7 , 116 , 135! 169: 259 I 
0,060 24,6 I 6,41 I 2,318,2014,05j2,02 12,3122,7

1
33,0 53,7 175,°

1
,96,0 111' 138. 159: 200 308 1 418 

0,070 28,418,9,14,29,384,67;Z,32;14,2
1
26,1 38,1 162,1 86,a 111 135: 160 i 184 i 232 358 484 70 

0,08032,021,316,010,65,252,61 1'16,0.29,4143,1 70,397,6 1 125 153 181 ,' 209 264 406 549 
I I t I I l ' mm 

0,090 35,423,61 17'7 ~ 11'815,81 i2'901 17,8132'7. 48,0 1 78,0 ! 109 139 171 , 202 : 233 ' 295 , 454 612 
0,100 38,925,8iI9,412,9,6,3713,18119,535,9 52,886,0; 12°1153 188 , 222 , 257 325 , 500 674 
0,11042,3128,021,1 114,06,9213,4421,239,°157,3193,4: 1301 167 ' 205 242 : 280! 354 547 734 
0,120 45,5,30,2:22,71' 15,1 ~7,4613,70!z2,8~2,~61,8 101 1141 181 · 221 261 : 303 : 383 , 592 796 
0,130 48,732,3124,216,1?,98'3,95:24,4~4,91 66,2 lO8i 151 ! 194 237 : 2801 3251412 1636 858 
0,140 51'934'3'25'717'08'47!4'19126'0~7'870'3 115 161 1207 , 253 3001 3461441 681 920 
0,16057,7'38,3'28,6119,0'9,41 '14,66128,853,511 78,71129: 180 232 285 ' 337 ' 390'1 496 767 1040 
0,180 63,3!42,~31 ,3;20,81' 10,35,11131 ,658,9186,5 14211 991257 11 316; 373 ~ 432 5501852 1160 
0,200 68,745,5,34,022,6,11,215,56;34,464,294,3 155 218 i 281 346 408 4741603 936 1280 

Umfang = 0,779 m daj di = 2,296 In da/di = 0,8313 
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Innerer Rohr 0 = 100 mm Äußerer Rohr 0 = 108 mm 

Co:;: Rohrtemperatur in 0 C (Lufttemp. _ 20· Cl Isoi.' e...... . _ _ _ Stär. 
~.~ I, 1 + 1 !' + 'I + I + I + 'I + , + , + + + I + ke 
... .!!! - 40 -20 _10 ' _ 0 +10 +25 +50 :+75 1 100 , 150 200 250 300 , 350 1 400 500 750 1000 

0,0208,00;5,334,0012,60\33:0,674,00;7,38.10,7117,4 24,3 31'°137'8144'3151'°;64,1 : i 
0,025 1O,016,604,93!3,30!I,650,834,979,13!13,3 ,21,6 30,0 38,4 46,9 ,45,9 63,5 '80,0 ' I 
0,030 11,9/7,875,873,93:1,96,0,985,93,10,815,8125,835,6 45,8 55,9165,9 ,76,0:95,6 ! 
0,035 13,89,09'6,8 4,5512,271i ,136,8.51'12,5' 18,3129,9141,253,1

1

164,8 76,3 !88,O 'I' 110 , 168 1 
i t " I I 

0,040 15,610,37,716,17,2,581,28,7,80,14,320,8134,046,9 60,3 73,5186,5 100: 126 192 
I ,1 .! I I 

0,045 17,412I,688,62:5,~?,89: 1,44,8,72! 15,91 23,3 138,O 52,567,6182,0 96,6! 112 , 141 , 215 , 
0,050 19,31 , .9,53i6,4v3,20,I,599,65 17,6 25,7

1
42,058,074,990,9 1071124: 156: 238 1 

0,060 22,9,15,111 ,37,59'3,78,I,87111,4j20,9130,5 49,869,089,0 108 128 1471 186! 284 ! 384 
0,070 26,41 17,51 13,1 ~8,75:4,35,2,1613,I ,24,1 35,4!57,5 79,8 103 125 148 171 1215 : 330 i 446 80 
0,08029,8119,8,14,819,8914,92,2,44.14,8;27,340,°165,0 90,S 116 142 1681 1941245 , 375 1 506 mm 
0,090 33,~22,OI6,4, II,Ci5,47;2,70, 16,5'30,3! 44,5 72,4 101 129 1581 1871 216! 274: 419 564 
0,100 36,3i24,2!18,0:12,1 ;5,99;2,96;18,1 !33,3148,9 79,8 11I 142 174

1

206, 238; 302 '1 463 622 
0,110 39,5126,3iI9,613,l j6,51 :3,21 19,7136,3:53,2 87,0 121 155 189 224 2601 330, 505 ! 681 
0,120 42,6128,62I,214,I ,7,oo,3,4hl,339,2'57,6 94,1 131 168 205 243 ; 281 : 357! 545 1 738 
0,13045,730,4'22,7115,1 17,50.3,7222,942,161,8 101 141 180 221 1261 i 302: 384: 586 i 795 
0,140 48,7132,3I'24,2)6,07,99~,9624,4,44,9 66,0 108 150 192 236 279 3231 4101627 i 852 
0,16054, 36,127,1 !17,918,91 ' ,41 ;26,150,273,7 121 168 217 2661313 1364; 4631709 1 966 
0,180 59'~i~~,7129,7' 19,8,9,784,85,29,9,55,5 81,2 134 187 241 29513481405! 514

1
790 i1080 

0,200 65,1 143,2,32,4:21,510,75,2932,7'60,6,88,4 147 205 264 324 382 , 444 ' 564 ,869 11190 

Umfang = 0,842 m dajdi = 2,482 In dajdi = 0,7889 

~~ . Rohrtemperatur in 0 C (Lufttemp. = 20 ' Cl I~,I.. 
"N'" - ---- Star· 
"":0:: I" + I 1 1 + I + + I + + I + + + + k ~.!!! - 40 - :W I- l0 _ 0 +10 :+ 25 + 50 1+ 75 1 100 , 150 200 250 1 300 ' 350 400 ' 500 750 ' 1000 e 

0,020 7,46;4,97;3,71?,48'I,24:0,62;3,716,87!IO,O i 16,2 122,3 28,6135,O;41,2 !47,4 :59,8 j I 
0,025 9,31

1
6, 1714,6 ?,08' 1 ,54.0,7714,62;8,48112,320,°127,735,8143,7 ,51,1 159,2 74,1 I 

0,030 11,17,345,5113,67,1,840,92,5,5310,1 ' 14,6 23,9 133,1 42,7152,061,°,' 70,8 .88,4 
I " I' 1 

0,035 12,8
1
8,5I ,6,39,4,252,13p ,0616,40,1I,7! 17,°127,738,4 49,5160,2?O,9182,3, 103 , 158 1 

0,040 14,69,707,26,4,832,421,2°17,2813,2,19,3131,5 43,856,1
1
68,4 '80,8

1

93,71 117 , 180 
, " 1 1 I, 1 

0,045 16,310,8.8,125,40,2,701,348,1514,8 21,6 j35,3 49,262,776,6 190,6 104: 131 202 
0,05018,011 ,99,00'5,852,98'1,489,0016,4;24,039,1 54,569,31'84,7

1' 
100 116 ' 145 223 ' 

0,060 21,414,2:10,77,07'3,561,77110,7'19,5:28,6146,6 64,982,6 101 119 138 174265 ; 358 
0,070 24,716,4jI2,38,2014,0912,04112,3,22,6,33,1 154,0 74,895,5 117 j 138 160, 201 308 : 417 90 
0,080 27,918,5jI3,99,2614,622,29!13,9,25,7,37,6161,1 184,7 109 133

1
156 181 229 350 i 474 mm 

0,090 31,120,7jI5,51O,35,14;2,54,15,528,7,4I,9 :68,I I94,5 121 148 1751202 , 256, 392 i 528 
0,10034,222,7117,°1",45,632,7917,1131,6,46,1 ;75,1 104 1331163 193 223 282432 584 
0,110 37,3124,7il 8,5,12,416, 1 23,03'18,6134,4 50,2 '82,0 113 145! 178! 2101 243! 308 472 1 638 
0,12040,3126,7120,0,13,4'6,623,2820,1137,1 '54,2188,7 123 157 , 19312281 2631 334! 512 693 
0,130 43,228,6,21,5:14,3i7,09:,3,5(21,6139,8158,2195,3 132 1691 207 i 246128313601551 1 747 
0,140 46,130,523,0,15,2,7,53'3,73'23,0142,4 62,1 102 141 181 1222 , 263 303 , 384 ; 590 1 800 
0,16051,734,2125,7117,1 ,8,4214,19'25,81147,6:69,7 114 159 205 !1 250: 2961342: 434 , 668 , 902 
0,18056,937,8128,218,99,31 :4,6228,552,7,77,2 127 176 227 278 , 329 380' 484 : 744 1010 
0,20062,141 ,2130,8;20,51IO,25,05!31 ,1157,6'84,5 , 139 194 248 305: 360 417! 5321817 11110 

Umfang = 0,905 m dajdi = 2,667 In dajdi = 0,9808 
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Innerer Rohr 0 = 100 mm Äußerer Rohr 0 = 108 mm 

~~ Rohrtemperatur in C C (Lufttemp. = 20 Q C) Isoi.· 

;~ .... - 40 - 20 1- : ~ o + 10 +25 +50 +75 I~O I!O iii:: 2tO 3tO 3; 0 4tO 5~0 7! 0 11ötO s~~r-
1 I 

0,020 6,97 4,6813,49?,33 I ,16e,583,496,42 9,30 15,2 21,0 27, I 33,038,444,556,1 
0,025 8,745,8014,34,2,9011 ,45p,72 4,34 8,00 11,6 18,9126,1 133,7 40,9 48,0 55,5 ,69,9 
0,030 10,46,915,203,451,730,865,209,5513,822,531,1 40,248,857,366,4 3,6 
0,035 12,1 ,036,003,992,011 ,006,0111,116,026,136,246,556,5 66,6 77,3 96,3 146 
0,040 13,79,106,824,552,281,146,8212,6 18,229,841,252,8 64,0 75,9 88,0 110 168 
0,045 15,410,27,655,102,541,277,6814,1 20,433,4 46,0 59,1 71,585,098,5 123 189 
0,050 17,011,38,455,65,2,8111,408,49115,622,636,951,065,4 79,0 94,0 109 136209 
0,06020,2 13,510,1 6,713,34 1,67110,1118,626,943,8 61,078,094,3 112 129 162 , 248 338 
0,070 23,415,511,67,733,85'1,9311,621,531,1 50,670,5 'SO,1 110 130 149 189288 391 100 
0,080 26,517,513,18,754,362,1713,124,335,3 157,589,8 102 125 14 1702151328 444 mm 
0,09029,5 19,614,719,774,862,4114,727,139,464,3189,0114 139 165 190241 367496 
0,10032,421,616,1 10,85,342,6516,129,843,571,098,3 126 154 183210 265406 547 
0,110 35,323,5 17,6111,8i5, 822,8917 ,632,547,5 77,5 108 138 168 199 2301290443 599 
0,12038,225,419,012,76,283,1319,135,251,483,8 116 149 182 216 249 314480 650 
0,130 41,027,320,413,66,743,3620,537,855,390,0 125 160 196 233 2681338517 701 
0,14043,829,021,814,67,203,5721,940,459,1 96,4 133 171 210 248 286 362 554 752 
0,16049,232,624,416,38,084,0024,645,566,2 108 150 193 237 281 324 410 630 852 
0,180 54,436,126,9

1
18,08,924,4327,350,573,4 120 167 215 2631312 360 4561702 952 

0,200 59,439,529,419,69,764,8529,955,1 80,4 132 184 236 289 342 397 502 775 1050 

Umfang = 0,967 da/di = 2,852 In da/di = 1,0480 

.,- Rohrtemperatur in 0 C (Lufttemp, ~ 20· C) Isol.-
E~ ...... ... 

- 40 - 20 - 10 ~ O + 10 + 25 1 + 50 1 + 75 1 1~0 11! 0 1 2~0 12tO 3tO l ato 1 4~0 1 5~0 17t O 
Stär-

""= + ke ~.!!? 1000 
I 

0,020 6,254,193,132,081,050,5213,155,728,4013,5 18,924,029,534,839,9150,3 
0,025 7,815,223,902,601,31 1°,65,3,89;7,20 1O,4 16,823,430,036,843,249,763,0 
0,030 9,346,254,673,211,551°,7814,678,571 2,420,1 128,035,9 44,0 51,7 59,5 75,6 
0,035 10,97,275,433,61 1,,,\0,915,4410,0 14,5 23,4

1
32,6

1

" ,8 51, I 60,0 69,2187,0 132 
0,040 12,48,276,174,102,0511,036,1811,4 16,5 26,6 37,2 47,5 58,0 68,2 78,9 99,3 152 
0,045 13,99,266,904,592,291,156,91 112,718,429,941,853,1 64,976,488,3 111 172 
0,050 15,410,217,615,082,541,277,6214,120,433,046,358,7 71,6 84,5 98,0 123 190 
0,060 18,312,29,106,063,031,519,1116,724,439,555,270,285,5 101 118 147226 1302 
0,070 21,214,110,57,013,521,7510,5119,428,346,063,981,599,3 118 1361170261352 120 
0,080 24,016,012,07,973,981,9812,022,032,2152,372,592,7 113 134 154 194297 402 mm 
0,090 26,817,813,48,904,432,2013,424,636,0158,481,0 103 1271150 172 218333 450 
0,100 29,5 19,614,79,804,882,42 14,827,239,764,489,3 114 141 166 190 ,241 369 497 
0,110 32,321,416,010,75,332,6416,229,7143,270,497,6 125 154 182 209 264 403 545 
0,120 35,023,217,311,65,762,87 17,532,1 146,8176,3 1061136 166 197 227 286437 1592 
0,130 37,624,918,612,56,203,08 18,834,650,482,1 114 146 179 212 244 308 472 638 
0,140 40,226,719,913,46,623,2920,1 136,953,987,9 , 122 156 191 227 261 330 508 685 
0,160 45,330,122,5115,07,48,3,7122,641,660,799,3 138

1
177 216 257 296 374 576 775 

0,180 50,333,424,9 16,618,284,1225,1 146,2,67,4 1110 153 197 241 287 330 417 643 866 
0,200 55,236,627,318,219,08,4,5227,650,6'74,0 122 169 217 265 316 , 364 459 706 956 

Umfang = 1,093 da/di = 3,222 In da/di = 1,1701 
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Innerer Rohr 0 = 100 mm Äußerer Rohr 0 = 108 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20 ' Cl 1501.

~;"" - 40 1- 20 1- 10 : 0 + 10 1+25 1-=:1+ 75 IriO I!O 2riol 2!0 1 360 3!0 1 4riO 5~0 1 7!0 1 Itoo s~r-
I ;r. I 1 0,020 5,743,842,90 1,94e,96IO,482,905,277,72 12,4 17,422,527,2

1
32,237,046,1 

0,025 7,174,783,602,4011,1ge,603,606,58 9,60 15,5121,728,033,839,946,157,6 
0,030 8,605,7114,30i2,87\1,42,o,724,31 7,8311,518,626,°133,4 40,4 47,5 55,1 68,9 
0,035 10,06,625,0013,331,660,835,009,10 13,4 21,6 30,2 \38,8 47,°155,1 64,080,2 122 
0,040 11,47,595,703,79 I ,890,955,7110,4115,2124,634,444,1 53,562,773,091,5 140 

0,050 14,19,347,07 4,702,351,18?,0812,9 18,9 30,6 42,654,566,1 78,290,7 114 174 
0,045 12,88,4716,394,252,121,0716,4011,617,1 27'638'549,4

1

59'97°'5
1
81'9 103 157 

0,060 16,8 11 ,28,435,602,80 I ,4°18,43115,4 22,636,650,765,079,093,2 108 1361207 278 
0,070 19,5 13,09,786,483,24 1,629,7817,926,242,558,875,5191,9 108 125 158 241325 140 
0,080 22,214,811,17,363,681,83,11,120,429,748,466,986,0 104 124142179274369 mm 
0,09024,8 16,5112,48,234,122,05112,422,833,254,1 75,096,0 117 138 159 201 308 413 
0,100 27,4 18,2

1

13,7 9,101'l,542,2613,725,236,659,883,0 106 130 152 17622334°1457 
0,11030,019,9 15,09,954,962,47115,027,540,165,590,8 11 6 142 166 193 244 373 501 
0,12032,5121 ,6 16,210,75,372,6816,229,843,571,198,4 126 154 181 210 265406 544 
0.13035,023,3 17,5 11 ,65,782,8817,532,246,876,5 106 136 166 196 226 286437 587 
0,14037,425,0118,712,46,183,0818,734,450,182,0 114 145 178 210 242 306468 630 
0,160 42,328,1 121,0 14,1 ?,003,47121,1 138,9156,7 92,3 128 165 202 238 274 347 532 1714 
0,18047,0131,223,415,67,783,86123,543,263,1 103 143 184 225 265 306 388 594 799 
0,200 51,634,3125,817,18,544,2425,847,569,4 113 157 203 247 292 337 427 655 883 

Umfang = 1,219 m da/di = 3,593 In daj di = 1 ,2789 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20 ' Cl Isol.-

,:a~'" 1 1 + 0 1 1 I + 1 + + + + + + + I + + Slk3e' r-3~ _ 40 - 20 - 10 - + 10 + 25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 

0,020 5,383,59 2,6711 ,8010,8~0,4412,6714,98 7,20111,7 16,2120,9125,3130,0 34'5144,0 I 
0,025 6,704,4813,3412,2511,12e,563,336,19 ,92114,620,226,031,537,1 43,054,3 
0,030 8,OO5,3613,9912,681,3410,673,9Y,40 10,617,4 24,1 30,937,844,251,5

1

64,7 
0,035 9,296,2214,6313,1 1 I ,55p,784,6318,5912,4 20,2 28,1 35,944,051,659,975,0 115 

0,045 11,917,9215,933,971,981°,9915, 10,9 15,9[25,835,945,855,666,076,395,8 146 
0,040 1O'617'0715'2913'541'760'8815'~299'7214'2 23,032,140,949,958,8168,1 85,5 131 

0,050 13,218,8°16,5914,4°12,201 ,1°16,6112,1 17,628,539,850,761,373,1 84,6 106 161 
0,060 15,8110,57,8915,2412,621,317,9014,521,234,1 147,4 60,6 73,5 87,5 100 127 192 261 
0,07018,3112,29,15115,0813,051,529,1616,824,539,7 55,0 70,5 85,7 102 117 148 224 302 160 
0,08020,8113,910,46,9113,4611,7310,419,1127,8 45,2 62,5180,2 97,6 116 133 168 256 344 mm 
0,090 23,315,511,617,723,8611,93 11 ,621,431 ,250,6 70,0 90,5 109 130 149 188 287 385 
0,100 25,817,)12,8i8,534,262,1312,823,734,5 55,9177,5 99,0 121 144 165 208 318 427 
0,110 28,218,814,09,354,662,3214'°126,037,761,285,0 109 133

1
157 181 228349 468 

0,120 30,520,315,210,15,052,5215,2128,240,966,692,5 118 145 171 196248379 509 
0,130 32,91121,916,410,915,452,7211 16,4130,344,172,099,8 127 156 184 211268 409550 
0,14035,223,517,511,75,842,9117,6132,547,2177,0 107 136 166 198 226 288 438 589 
0,160 39,8

1

26,619,913)6,613,2819,9136,7153,587,0 120 154 , 188 223 257 327499668 
0,180 44,529,622,114,87,363,6522,1140,859,6 6,81134 172 210

1
249 28813651557 748 

0,200 49,032,624,416,2,8,0714,O tl24,344,865,5: 107 1481190 231 274 318 403 615 826 

Umfang = 1,345 m da/di = 3,963 In daj di = 1,3770 
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Innerer Rohr 0 = 110 mm Äußerer Rohr 0 = 121 mm 

~::; Rohrtemperatur in 0 C (Lufttemp. = 20 ' Cl 1501.-
L.N -< - Stär-

i~ -40 -20 - 10 ~ O 1+101+251+501+751160 11!0 1260 2!0 1360 3!0 1460 560 7!0 16ö0 ke 

0,020 59,138,929,1119,419,5014,72 30,156,0'82,8 1140 198 257 319 379 430 560 
0,025 66,944,732,5122,°110,815,3434,364,896,6 165 230 306 374 450 513 676 
0,030 74,149,635,624,41 1,95,8938,372,7 109 1871261 350 428 515 591 1 784 
0,035 80, 53,838,326,3112,86,3641 ,879,4 120 205 291 386 48°1 575 662 878 1 43~ 
0,040 86,357,241,028,013,66,7644,7853129 221 3 17 419 527 631 728 968 1590 
0,045 91,060,343,529,514,417,1347,490,71137 236 340 451 568 683 7881060 174 
0,050 95,263,045,713 1 ,~ 1 5,017,4749,895 ,61 144 250 362 480 606 734 8421140 1 0: 
0,060 10267,249,933,°116,08,0053,6 104 158 275 403 535 679 821 95612902200 
0,070 10770,953,234,9116,98,3756,9 1121169 298 439 585 743 904 1060144024901 
0,080 1 1 2 74' 1 55'736'3 1 7'68'7 1 59'51 11 ~ 179317 467 629 01 984 115015802730 
0,090 11676,857,637,5,18,29,0161,9 12 188 1333 493 670 8551060124017101293°1 
0,100 11979,259,238,5118,719,2764,0, 129196349 519 707 9041 12°1132018203130 
0,110 12281,160,539,3119,19,4865,91133203364 542 739 9501 1701390 19303340 
0,120 12582,761,640,0 19,59,6667,61136208 376 562 769 993 122Q147020403540 
0,130 12784,062,640,7 19,89,069,01402 13387 5 ° 7951030 1270153021303740 
0,140 12985,263,441,320,2:9,9470,311431218 1397 596 8201070 1320159022103930 
0,160 13287,364,942,4120,610,272,7114722 414 627 865 1130 1390169023704280 
0,180 13589, 1 ,66,2143'~I~ I ,OIO,474,6 151235429 1654 1

1
908 1190 1470179025304610 

0,200 13790,867,2,44,1 121,410,676,3154242 445 1678 9491250' 1550188026804920 

5 
mm 

Umfang = 0,412 m da/di = 1,083 In da/di = 0,0794 

~ ::; Rohrtemperatur in 0 C ( Lufttemp. = 20 ' Cl Isol. -
L. "' ... Stär-

~~ -40 ~ -101 ~ O 1+10 +~~ 160 ~o 2!0 360 3!0 4~0 560 7!0 16ö0 ke 

0,020 38,025,2118,912,516,1713,06119,935,451,885,5 120 157 189 228 2601 3311 I 
0,025 45,1 129,8?2,314,717,3013,60i22,5,41,862,0 102 144 186 227 273 313 404 
0,030 51.4,34,025,3,16,818,2614,0925,8148,°171,1 11 8 167 215 264 317 3651 470' 
0,035 57'037'7?8'118 '69'1~94'5428'8,53'8180 '0 133 188 243 299 360 414 532 830 
0,040 62,1 141,130,6120,310, 4,94316159288,2 147 208 270 332 401 461

1
592 935 

0,045 66,944,232,9121,8 10,75,3234,064,1195,2 160 227 294 363 439 506 6501040 
0,050 71,347,0,35,123,211,45,6536,4168,8 102 172 245 31 7 392 477 550 70611140 
0,06079,952,°1'38,8125,712,616,2640,6177,0 11 5 194

1

277 362 449 546 631 8161320120 
0,070 !86,056,342,2i27,813,66,7 44,2

1
84,6 126 215 307 403 501 6121 709 921114902070 10 

0,080 92'060'245'Q.29'7 1 4'5~7' 1 847 491 0, 136 233 335 442 552 6741 780102016602320 mm 
0,090 96,963,7 47,~31,315,37,56150,3196,5 145 250 361 476 599 732 848'1110 18102560 
0,100 10166,649,8132,7 16, 7,9052,81102154 266 1384 508 642 7861 912'1200119702790 
0,110 105169,3:51,6134,016,6

1
8,19155,0107 162 ' 20406 539 681 83~ 971 11290:21203010 

0,120 109171,553,4135,117,18,4557,1 11 1 169 293 1427 567 718 882 1030137022603230 
0,130 11273,654,936,217,68,7059,0 115 176 306 446 593 753 925:1090 1440'24003440 
0,140 11575,656,437,118,118,9360,8 11 9182 317 464 618 785 9641140 152025303650 
0,160 120178,758,838,718,99,3263,8 1261192 339 496 664 847 105012401165012700:4040 
0,180 12481,7160,940,019, 9,6466,7 131 201 357 525 707 906 I 130 13301790304Q4420 
0,200 1 28~84,4162,714 1 ,220, 1 19,9069, 1 136210 372 1552 748 956 1200142d ~9 I o'3290!4790 
Umfang = 0,443 m da/di = 1, 163 In da/di = 0,1530 
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Innerer Rohr 0 = 110 mm Äußerer Rohr 0 = 121 mm 

.:.- Rohrtemperatur in 0 C (Lufttemp. _ 20· C) 1501.· 
E~ 

~:a~~ 

- 40 - 20 1- 10 ~ 0-:-10 1 + 25 +50 1+75 1 160 I lt o 12Öo 12to 13Öo 
Stär· 

~~ + 1 + 1 + + 1 + ke 350 400 500 750 1000 
0,020 28,518,914,19,364,652,31 14,226,238,5 62,9 '88,lr l 113 138 163 189! 239 I 
0,025 34, 122,716,9 I 1,2 5,552,7616,9131 ,8 46,6 76,5 107 138 168 199 229 292 
0,030 39,426,219,613,06,41 3,18119,6

1
36,9154,3 89,0 125 161 197 233 2681 343 1 

0,035 44,629,522,014,67,203,58 22,1 41,661,6 101 142 183 225 266 307 393 607 
0,040 49,432,624,316,17,953,95

1

24,5146,068,4 112 157 204 252 297 344 441 686 
0,045 53,935,526,417,68,674,31 ?6,8150,3J74,5 123 172 224 277 327 379 488 763 
0,050 57,838,428,418,89,334,6528,954,480,4 134 187 243 301 357 413 534 837 
0,060 65,043,232,021,210,55,1932,8161,891,8 153 215 280 347 415 4801 619 9721340 
0,070 71 ,747,635,323,411,65,6936,3168,8 102 171 241 314 389 466 544 700 1110,1520 15 
0,080 77,651,538,125, 12,56,1539,574,9

1

112 188 2661347 430 516 604 777112401710 mm 
0,090 83,055,040,727,113,36,56142,~80,5 121 204 289 378 468 564 659 85013601890 
0,100 87,858,143,128,714,06,91 145,1185,7 129 218 312 407 505 608 713 922 14802070 
0,110 92,3,61, 145,330,1 14,717,25147,6190,6 137 232 332 434 540 652 764 991 1600 2240 
0,120 96,463,747,3131,5JI5,317,55,49,9195,31144 245 351 460 574 693 81310601172012410 
0,130 10066,149,132,615,917,8451,8 100 150 257 370 485 607 733 861 11301183012580 
0,140 10468,250,733,716,48,10153,611041156 269 387 509 637 771 908 1 190 194012750 
0,160 11072,253,635,5 17,38,55157,~ 111 168 289 418 554 695

1

842 996 131 ~21503060 
0,180 11575,756,237,218,1 18,95160,4 111 178 308 447 595 749 910 1080 142 23603360 
0,200 11978,758,5,38,818,8,9,2663, 123' 187 325 474 632 800 975 1150 1530'2550!3660 

Umfang = 0,474 m da/di = 1,248 In da/di = 0,2215 

ti,:i: Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isol.· E ... 
~~ .... 

- 40 - 20 - 10 ~ o + 101+25 +501+75 1160 + I + + 1 + 
Stär· 

~~ + I + I + I + 1 + ke 150 200 250 300 350 400 500 750 ' 1000 
0,020 23,0 15,211 ,4 '7,5913,78I,8~1 11,~~,1,23I,O 50,6170,1 90,°1111 131 

150
1

190 0,025 27,81 18,613,89,214,592,~14,0125,837,9 62,1 186,2 110 135 161 184 233 

I 0,030 32,5121,7 16,2 10,85,332, 116,41130,344,5 72,5 102 130 159 190 218 276' 
0,035 37,~, 718,4112,2 6,0313,00118,634,y 1,0 82,7 116 149 182 217 250 318 4841 
0,040 41 ,2e7,420,4 13,56,6913,33120,7138,257,0 92,5 130 167 204 244 281 357 549 
0,045 45,3?9,822,3 14,87,31 13,63,22,6142,062,5 102 143 184 226 269 1 312 395 611 1 
0,050 49, I 32,324,2 16,07,90

1
3,9124,545,667,5 111 156 200 248 293 340 433 670 

0,060 56,2136,927,5118,29,0014,46[28,1 52,477,4 128 180 232 287 340 3951 506' 78911080 
0,070 62,641,1 30,620,3 10,04,9631, 158,887,0 144 203 263 324 385 448 574 900 1240 20 
0,080 68,2t!,8

1
33,5 22, 1 10,9(,41

1
34,4164,695,8 159 225 292 361 430 S 6401010 1390 mm 

0,090 73,3148,3i36,223,811,75,8137,2?0,O 103 174 246 319396 471548 70511201540 
0,100 78'55 1 ,6138,6;25,~12,516,19139,7175,0 111 188 265 345 428 510 595 770 122°11690 
0,110 82,8154,~40,826,91 13,26,5542,179,9 119 201 285 371 458 1548 640 832132°11830 
0,120 87,°157, 42,728,21 13,916,87144,~84,4 126 214 303 394 488 586 684 891 1420 1970 
0,130 90,8160,0,44,729,5 14,517,15146, 188,8 132 226 319 417 517 622 727 9471:12100 
0,140 94,3162,346,630,715,1 17,,48,492,4 139 236 335 440 545 656 768 1000 I 2230 
0,160 101 166,749,732,8116,1 17,9 ,52,1 100 150 257 367 480 6(',!,23 84911 00 17")'490 
0,180 107170,S52,4134,6jl7 ,0,8,37155,3 \07 160 275 395 518651 786 92612001960' 750 
0,200 112174,055,OiJ6,317,88,75,58,3 117 170 292 422 555 697 848 10001300,21303000 

Umfang = 0,506 m da/di = 1,331 In da/di = 0,2856 
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Innerer Rohr 0 = 110 mm Äußerer Rohr 0 = 121 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· Cl Isol.-
... N ", Stä r. 
~'ii ---r 1 -1-+ 1 1- - +- + + 1 +-, + 1 + T + + + k 

- - 40 1- 20 - 10 _ 0 +10 +25 +50 +75100150200250300350400 1500 7501000 e 

0,020 19,~13,019'7 1 16A9113'22: 1 '609'78 1 8'026,1 42,9[59,976,8 ,93,2111 1 1127 161 
0,025 23,915,911,917,913,9°11,9611,922,°132,3152,8 72,8 94,1 114 136 155 197 
0,030 28,118,614,°19,2814,572,3014,025,9138,062,085,6 111 1351160 183 233 
0,035 32,221,316,010,615,222,6116,029,743,571,098,3 128 155 184 211 269 412 
0,040 36,0123,7117,811 ,815,8212,9017,833,248,6179,9 110 1431174207 238 / 303 468 
0,045 39,7126,119,613,06,40,3,18119,636,5153,588,0 122 159 193 230 266 336 523 
0,050 43,128,421,314,16,953,4621,439,958,5 96, 1 134 174 212 252 292 369 577 
0,060 49,4132,6:24,416,217,953,96124,746,1 167,7 112 156 202 248 294 340 435 67 1 919 
0,070 55,236,6?7,318,118,9414,44127,852,076,5 127 177 229 282 ' 334 388 4961 772105° 25 
0,080 60,640,3130,°119,919,8514,87130,757,684,5 141 196 254 313 373 433 554 8651190 mm 
0,090 66, 143,732,5?1,611O,615,2733,462,892,0 154 215 280 3441410 477 6101 959 1320 
0,100 71,°,46,9,34,9123,211,45,65135, 67, 99,1 167 234 304 374

1
446 519 667\10501440 

0,11075,549,837,224,6 12,15,9838,172,3106179252327403 4 81 560 72311401570 
0,120 79,5152,6:39,3126,1 112,716,28140,376,7 11 3 1190 269 349 431 515 600 772112301690 
0,130 83,455,3141,227,31

1
13,316,6042,480,8 11 91201 285 370 458 547 639 82513101810 

0,140 87, 157,743,0 28,513,96,90 44,4184,8 125 21 1 300 391 485 579 676 , 8761390 1920 
0,160 94,1 162,0!46,330,6!15,017,4048,2:92,d 137 231 330 430 534 640 749 969115502160 
0,180 10066,049,232,6115,917,8851,5198,81 1471250 357 467 580 698 819 106017102390 
0,200 105!69,6~51 ,834,416,818,3254,5 105 157 267 382 505 626 754 888 11 50 18602610 

Umfang = 0,537 m dajdi = 1,413 In da/di = 0,3459 

~~ ROhrtemperatur in 0 C (Lufttemp. == 20 0 C) IsoI. .. 

~~'" - 401- 20 1- 10 1 ~ o 1+ 10 1+ 25 +5o l+751IÖO I lt o 12ÖO 12tO Isöo 13tO 14ÖO Tol 7t O I~ s~~r. 
1 

1 1 1 1 I 1 1 I 0,020 17,111,4,8,475,66j2,82IAI8,49,15,7122,8 37,4 52,0 66,8 81,3 95,8 110 1381 
0,025 21,014,010,46,923,4 11 ,721O,4I19,2?8,1 146,0 64,1 82,1 100 11 8 136 173 
0,030 24,716,5 12,38,1514,052,0012,222,633,154,2175,7 96,2 117 139 161 204 
0,035 28,218,814,19,35,4,612,30 14,026,038,0 62,386,8 110 135 160 1 6 235361 
0,040 31,721,115,810,4,5,162,57115,829,2142,770,3 97,8 125 153 181 210 2661 ~09 
0,045 35,°\23,317,4 11,5

1
5,7°12,8317,5132,247,477,8 lOB 140 170 202 234 296 456 

0,050 38,2125,518,9112,616,21 13,09119,1 ,35,2151,885,0 11 9 153 187 222257 325, 
0,060 44,~29,421,9, 1 4,617,1913,58122'1 140'91 60,5 99,0 139 1.78 219 259 301 383 590 802 
O,070 50,0,33, l i24,6 16,418, 114,04?5,0146,4168,4 113 158 203 250 295 343 440 678 925 30 
0,080 55,4,36,6?7,3jI8,1 18,9 4,4527,7151,4176,0 126 176 227 279 331 384 491 763il040 mm 
0,090 60,439,929,7 19,819,754,83!30,256,383,0 138 194 251 307 366 424 5408461160 
0,100 65,1143,°:32,°121 ,3 10,515,20132,6:61,°:89,8 150 211 274 335 399 463 590 930:1270 
0,110 69,* 5,9,34,222,81 1,2,5,52134,865,396,5 161 228 295 362 431 500 640ilOlOll380 
0,120 73,648,6,36,324,211, 15,86137,°169,61 103 172 243 316 388 462 538 6891109°11490 
0,13077,651,238,2125,512,56,18139, 1173,61109 183 258 335 414 692 574 73611601600 
0,140 81,4153,7140,°:26,713,16,49141,177,5, 115 193 273 355 437 521 610 7821240:1700 
0,160 88,458,343,528,914,17,0044,984,8 126 212 301 392 484 577 677 873 138m 900 
0,180 94,7\62,546,61130,9 15,17,47148,3:91,51136 230 327 427 528 631 741 9601520:2110 
0,200 101166,2149,432,716,017,92,51,497,6 146 248 352 460 570 681 802 104016502310 

Umfang = 0,569 m da/di = 1,496 In da/di = 0,4028 
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Innerer Rohr 0 = 110 mm Äußerer Rohr 0 = 121 mm 

~~ Rohrtemperatur in 0 C (Lufllemp. = 20· Cl 1501.· 
~ N ....: Stär-

~]i -=: _ 20 1 _-:~0 +101+251+501+75 I~O 11!0 1 2~0 1 2!0 3~0 13!0 4~0 5~0 17!0 110110 ke 

0,020 15,210,117,565,102,5411,2617,62114,020,533,246,3159,0 72,184,3 97,91124 
0,025 18,812,519,306,203, 121,5419,3~17,2 25,1 41,0 57,073,088,1 105 121 153 
0,030 22,114,811 ,0 7,293,67il,8111,1120,3129,6 48,6 67,686,5 104 124 144 181 
0,035 25,41 6,9 12,78,354,202,0712,823,4 34,055,978,099,5 120 144 166 209 321 
0,040 28,519,0 14,39,41 4,702,3214,326,438,5 63, 1 88,0 11 3 1361 163.I 236 367 
0,045 31,621,015,810,55,192,5715,9:29,342,770,097,6 125 152 181 209 264 407 
0,050 34,423,017,311,55,662,8117,432,146,976,8 107 137 167 1 230291 445 
0,060 40,026,820,013,36,563,2720,2137,354,6 9,9 125 161 197 232 270 344 531 718 
0,070 45,430,322,615,07,443,7022,9:42,462,1 103 143 184 226 266 309 394 611 826 35 
0,080 50,733,725,116,78,254,09125,5147,3169,5 115 160 206 253 299 347 443 6861 932 mm 
0,09055,6 36,827,6 18,39,004,48 27,9151,876,4 126 177 228 279 33 1 384 490 761 1040 
0,10060,2139,929,819,819,71 14,84130,256,182,8 137 192 249 304 362 420 536 83411140 
0,110 64,342,7

1
31,9 21 ,110,45, 16132,4160,289,2 148 208 269 328 392 455 582 905i1 240 

0,120 68,445,433,922,4 11 ,1
1
5,48134,564,395,5 159 223 289 353 421 489 628 9741340 

0,13072,548,035,823,7 11 ,75,7836,5168,2 101 169 237 307 377 450 523 672 1050 1440 
0,14076,450,537,624,912,36,0738,4172,0 107 179 251 325 400 417 557 716 11 201530 
0,160 83,6154,841,027,1 13,36,61 42,2[79,0 118 197 278 360 445 5291 617 796

1

1250 1720 
0,]8089,859,044,229,2 14,3 7,10145,685,8 128 215 304 393 487 580 678 876 13801910 
0,200 95,163,147,1 '31,1 115,37,57148,892,1 137 231 327 426 528 629 737 954 1510 2090 

Umfang = 0,600 m da/di = 1,579 In da/di = 0,4565 

~~ Rohrtemperatur in 0 C (Luftlemp. _ 20 · Cl 1501.· 
~ N "" -- - Stär· 

~]i -40 -20 -10 : 01+10 +251+50 +751160 11!0 260 2!0 360 3!0 4601560 17!0 10110 ke 

0,020 14,~9,276,934,622,301,15:6,94 12,71 18,5 30,3
1

41,9 53,9 65,8 77,2 89,5 112 
0,025 17,211,48,475,652,821,418,5315,723,037,251,766,281,0 95,2 110 139 
0,03020,313,5 10,06,663,33 1,66 10,118,627,2 44,2 61,3178,6195,9 11 3 131 165 
0,03523,4 15,5 11 ,6 7,653,811 ,9011,6?1,431,251,070,990,9 111131151190 293 
0,04026,3117,413,18,634,29,2,1413,124,1135,257,780,2 103 125 148 171 215 332 
0,04529,21 9,3 14,59,604,762,3714,6 26,839,164,289,3 1141139 165 1911240 370 
0,050 32,021,215,91O,55,2V,60 16,029,4143,°170,6 98,0 125 153 182 210 265 409 
0,060 37,4124,718,512,36,113,0418,734,450,582,5 115 148 180 214 248313 1 484 651 
0,070 42,628,121,014,06,923,4421,339,2157,5194,3 132 169 207 246 285361 556 752 40 
0,080 47,6

1
31,323,415,517,723,8323,7143,8164,3 106 148 190 232 276 320 406 626 851 mm 

0,090 52,134,425,717,08-,4814,2026,148,370,9 117 163 210 258 36 354450 696 948 
0,100 56,637,428,0 18,59, 18 4,5528,352,577,2 128 179 230 282 334 388 493 766 1040 
0,110 60,8140.230,119,9:9,8,]4,87130,456,6

1
83,2

1
138 1931249 305 362 421 536 8341130 

0,12064,842,832,121 ,2110,515,19132,460,4189,2 148 208 2671328 390 453 578 900 1220 
0,13068,745,434, 22,5111 ,115,4834,364,294,8 158 221 285 350 417

1
484619 96513JO 

0,14072,647,835,823,7111 ,715,77136,2167,8: 100 167 234 302 372 442 515 660 ,10301400 
0,16079,752,439,225,9 12, 6,3039,8174,81 111 185 260 3371414 492 573 736 1150 1580 
0,180 86,1156, 42,427,9: 13,8:6,?~i43,2181 ,41 121 202 284 368 454 541 630 811 '1270 1750 
0,200 92,1160,7,45,2129,8:14,7i7,26146,487,8 130 218 307 399 494 589 687 885 1390 1920 

Umfang = 0,632 m da/di = 1,661 In da/di = 0,5075 
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Innerer Rohr 0 = 110 mm Äußerer Rohr 0 = 121 mm 

.. - Rohrtemperatur in 0 C ( Luftlemp. 20 ' Cl Isol. E~ 
,., N....;: Slär-:n:I':= 

1 I + 0 1 I + + ~ + 1 + 1 + + 1 + 1 + + 3:~ - 40 - 20 - 10 - + 10 + 25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 ke 

0,020 12,B8,4816, " 1,,25 2," ' ,06 6"1" 'i 17,°1",7138,4 49,4 60,2 70,4 82,31' 03 I 
0,025 15,710,57,8815,212,601,307,8914,521,034,347,661,174,587,7 101 128 
0,030 18,612,49,336,173,071,5419,34 17,225,040,656,572,788,2 104 120 152 , 
0,035 21,414,310,77,113,531,7610,719,7128,846,965,183,9 102 121 139176 1 273 
0,040 24,216,2112,18,043,98 1,9912,122,332,653,073,894,6 11 6 137 158 199 3071 

0,045 26,9118,°113,58,9°14,432,2013,5124,8136,358,9 82,3 106
1

129 152 176 222 341 
0,050 29,5119,7114,7,9,824,872,42 14,827,239,865,090,5 116 1421 1681 194 244 3751 
0,060 34,6123,°117,211,45,682,8417,332,046,776,2 107 137 167 198 229290 446 604 
0,070 39,4126,3119,613,06,473,23119,836,553,387,5 123 157 1921227 264 334 514 698 45 
0,080 44,~29,421,914,67,223,5922,2",059,8 "'31 '38 1771216, 256 297 376 580 784 mm 
0,090 48,632,424,2116,17,953,9524,545,1 165,9 109 1521 196 239 283 329418 648 875 
0,100 52'~35,' 126'3I '7,4!8'64~'2926'649,272" 119 '67 214 2621310136, 459 7'1 96' 
0,110 57, 37,828,318,89,304,6128,653,178,1 129 181 232 285 337 392 498 7731050 
0,120 6 1 ,~40,5130,220,19,924,92:30,557,083,7 138 195 250 307 363 421 537 8381140 
0,130 64,~3,032,021,31O,55,2132,460,789,2 147 207 266 328 389 451 576

1
8981220 

0,140 68, 145,4133,822,51 1,15,4934,3'64,194,2 15621 9283 349 414 480 ' 614 9561300 
0,160 75,549,937,224,712,26,0137,970,9 105 174 244 31S 388 462 5361688 107 1470 
0,190 82,~;~,2140,4?6,713,26,SI 141,377,2 114 19~ 1 268 346 427 5071590 758 119011630 
0,200 88,158,443,528,714,16,99144,583,3 123 206 291 377 465 551 642 827 13OOP90 

Umfang = 0,663 m daj di = 1,744 In dajdi = 0,5561 

~~ Rohrtemperatur In 0 C (Lufttemp. 20· Cl Isol.-

;~ ... - 40 1- 20 1- 101 ~~0 1+ 25t 50 1 '+ 75T~foT I~O 1~~1 3~0 3; 0 14Eo 1 5~0 17; 0 1600 s~:-
0,020 11,97,89Is,90'3,95il ,9610,9815,911O,815,8 25,8135,8 45,7155,865,1 75,995,1 
0,025 14,69,8017,264,83i2,43I ,21,7,2913,419,631,844,3 56,269,0 81,893,9 118 
0,030 17,311,618,62,5, 72?,87 I ,43

1
8,6315,923,3 37,7 52,5 66,8 82,0 96,7 111 140 

0,035 20,0 13,49,956,603,311,65 JO,~18,4 26,843,560,677,594,9 112 129 163 249i 
0,04022,1:: 15,111.27,48;3,73

1
1,86

1
11,320.830,3 49,268,688,0 lOB 127 146 185 283 

0,045 25,116,712,58,35
1
4,142,06

1
12,623,233,854,9 76,5 98,3 120 142 164 206 317 

0,050 27,618,313,79,2°14,5512,27113,9125,437,160,584,3 lOB 132 1571812273491 
0,060 32,521,616,110,815,3512,66116,3129,9143,871,6 100 128 157 184 214 269 416

1

561 
0,07037,1 124,7118,512,36,113,04,18,6134,450,482,: 114 147 18°) 212246311478648 50 
0,08041,6127,7120,713,716,8°13,39120,8138,556,4 92,0 129 165 203 239 278 350 540 733 mm 
0,090 45,830,5122,815,217,4913,73123,°142,462,4 103 143 183 224 266 30B 390 602 14 
0,100 50,033,2,24,916,68,164,06;25,146,368,1 113 157 201 246 292 338 429 6641 895 
0,110 54,1135,9:26,917,9:8,81 \4,37127,1 150,1 173,7 122 170 218 267 317 368

1

467 724 976 
0,120 57,838,4128,8 19,19,4214,68129,°153,979,2 131 183 235 288 342 396 504 7821060 
0,13061 ,6141,0'30,620.310,04,96130.957,484,5 140 195 251 30B 367 424 54°1 8401140 
0,14065,343,332,421,510,615,2432,660,889,6 149 207 268 328 390 452 576 8961230 
0,160 72) 47,9135,723,611,715,7636,1 167.4199.61165 231 298 367/ 436 506

1

646110101370 
0,180 78,652,138.825,712,716,26139,4173.7 109 181 254 328 403 481 558 713111101530 
0,200 84,3;56.0,41 ,727,7113,76,7642.679.7 118 197 276 357 439 523 609 78012201670 

mfang = 0,694 rn dajdi = 1,826 In dajdi = 0.6023 
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Innerer Rohr 0 = 110 mm Äußerer Rohr 0 = 121 mm 

~~ Rohrtemperatur I n 0 C (Lurttemp. _ 20 · C) lsol.-

~~." ::; 1-201-101 ~ O 1+101+25)+601+75 I~O Ilto 2~0 12tO 360 13!0 1460 ~I~I~ S~~-
0,020 10,56,98;5,22;3,4811,731°,87'5,23;9,5°11 13,9122,7 31,5140,4149,0157,7 166,4 84,0 
0,025 12,918,6516,4214,292,1411,076,43111,817,228,039,0 49,9 60,9171,4 82,6 105 
0,030 15,31 10,217'615'102'541 1,277'6~214,01 20'5 33,3 46,4 59,1 172,3185,1 198,3 124 
0,035 17,711,818,795,892,9311,478,8216,223,738,553,868,483,5 98,8 114 144 220 
0,04020,113,49,96

1

6,6713,3211,6610, 18,4126,943,661 ,°,1 77,695,2 112 130 163 250 
0,045 22,415,011 ,17,4413,7°11,8511 ,2?0,5130,0 48,868,086,9 107 126 145 182 280 
0,05024,7116,5112,318,2°14,0712,0312,4122,633,0 53,775,°

1

95,9 118 139 160 201 310 
0,06029,119,4 14,59,654,78'2,3914,626,739,064,088,9 114 139 164 189 239 368 496 
0,07033,422,2;16,6111,1 15,48:2,7416,730,745,073,5 102 131 160 189 218 276 425 577 60 
0,08037,5125,°118,712,46,1713,0818,8134,6150,783,2 116 148 181 2141247 313 482 655 
0,09041,627,7120,813,86,853,4020,838,3'56,292,7 128 165 201 237 275 348 538 730 rnm 
0;100 45,5:30,3?2,7 1 5,1 17,47i3,71 122,71142'°161,6 102 141 181 221 262 303 3831 59~ 803 
0,11 049,2'32,8124,516,318,084,0124,645,566,8 110 153 197 240 285 330 418 6461 874 
0,120 52,9:35,1?6,3:17,518,6714,30126,4149,0171,9 118 1651213 259 307 356 452 698 944 
0,130 56,5?7,4j28,0118,619,2414,58I28,3152,3 76,8 127 177 228 278 329 381 485 751 1010 
0,14060,°139,729,6119,719,7614,86130,°155,6181,8 135 188 243 297 352 407 517 8031080 
0'16066'5144'1132'8121 '8:1' 10'815'36133'3162'°191'° 151 210 272

1

333 394 457 582 9051230 
0,180 72 ,748,236,01~,911,85,8536,467,9 100 100 232 300 368 4361505 ~:I000 1360 
0,200 78,8!52,Z.39,I J25,812,8~6,32,39,5;73,51 109 1 180 253 326 401 476 551 70öf11001lsoo 

Umfang = 0,757 m dajdi = 1,992 In dajdi = 0,6890 

.::.:;: ROhrtemperatu r In 0 C (Luftlernp. _ 20· C) Isol. -Eg." __ __ _ --- - Stär-

3:]1 -40 1-20 1_ 10 ~ 0 1 + 10 1+ 25 '+ 60 1 + 76 ' 1~0 1 Ito I 260 1 2to I 360 1 3!o Jo I 6~0 1 7!0 1.tö0 ke 

0,0209,4116,2314,713,12;1,56,°,7814,7118,00112,620,4 28,4 36,7 44,2 52,0 60,1 76,1 
0,025 11,77,7715,813,8711,931°,9615,82,10,815,625,335,245,1 55,065,074,493,9 
0,030 13,99,2516,9214,6012,29 1,1416,93112,818,630,141,9 53,765,577,688,6 112 
0,03516,110,7 ,0215,3212,661,3218,0114,821,534,948,562,275,989,9 104 130 198 
0,040 18,212,29,0916,0213,011,50

1

9,12116,824,439,655,270,7 86,2 102 118 147 226 
0,045 20,313,510,216,7313,361,6810,2118,827,344,361,7 79,096,3 114 132 165 252 
0,050 22,414,911,217,44J3,711,8511,2?0,730,1 49,068,287,2 107 125 146 182 279 
0,060 26,517,713,38,824,36

1
2,1713,3i24,435,658,080,9 103 126 149 172 216 332 451 

0,07030,6120,4 15,310,15,0\2,5015,31'28,1 141,167,093,0 119 146 172 199250 385 52° 70 
0,08034,422,9 17,211 ,45,65(2,8117,231,6

1
46,575,9 106 135 165 195 226 284 438' 589 

0,090 38,l i25,419,112,76,263,1219,135,1 51,884,3 117 150 184 217 252 3171 489 658 mrn 
0,100 41,9127,820,913,916,87i3.41 121,0138,6156,8!92,5 129 165 202 239 277 350 539 727 
0,110 45,5,30,222,715,17,4513,7~22,842,01 61,7 100 140 ISO 22°1260 302 381 588 794 
0,12048,932,524,416,28,023,9824,5145,2'66,5 108 151 195 238 281 326 412 631 859 
0,130 52,3~,7i26,017,3:8,5914,25:26,2148,31 71 , 2 116 162 209 255 1302 350 443 686 925 
0,140 55,6!36,9

1
27,618,39,1 I 4,5027,9 51,4175,7 1 124 173 223 273 323 373 474 734 992 

0,16062,0141,130,720,410,15,01130,957,484,6139194 250 306 363 420 5348241120 
0,180 68,01145,0133,71122,411,1 15,50134,0163,2~ 93,0 1 153 215 277 339 401 465 592 9151250 
0,20073,8,48,9,36,5,24,212,0,5,9837,0,68,9, 101 1167 234 3021372 439 510 6491010 1380 

Umfang = 0,820 m dajdi = 2,157 In dajdi = 0,7687 
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Innerer Rohr 0 = 110 mm Äußerer Rohr 0 = 121 mm 

.;,- Rohrtem.peratur in 0 C (Lufttemp. 20· C) Isol.-
E~ 
~~~ 

- 40 1- 20 1- 10 ~ 0 1+ 10 +25 1+50 1+75 
+ 1 + I + 

Stär-
~]l + + + + 1 + + + ke 100 150 200 1 250 300 1350 400 500 750 1000 

0,020 8,6015,744,312,8711,43:°,72;4,3117,9211,618,7 26,233,4 40,647,8 55,0 69,2 
0,025 10,77 ,105,323,55J1 ,770,895,3519,8014,3 23,2 32,4 41,3 50,359,0 68,3 86,0 
0,030 12,88,456,324,23 2, 11 1,066,3811,6 17,0 27,7 38,549,2 60,070,2 81,6 103 
0,035 

1 
44,657,0 69,681,3 94,9 119 182 14,819,7817,324,902,45,1,22,7,3913,519,732,1 

0,040 16,811 ,1 18,3°15,56;2,7811,3918,37 15,3 22,4 36,5 50,4 64,8 79,092,4 108 135 207 
0,045 18,712,49,296,223,11 11,55

1
9,3417,2125,1 40,8 56,072,6 88,3 104 121 151 232 

0,050 20,7 13,710,36,883,441,71 10,419,027,745,2 62,5180,4 97,6 115 134 168 256 
, I 

0,060 24,5 16,312,28,154,062,02 12,222,532,853,6 74,2
1
95,5 116 137 159 200 306 413 

0,070 ' I 85,8 110 135 159 184 231 354 479 28,318,914,1 ,9,4°,4,662,3214,126,038,061,8 80 
0,080 32,021,3,15,910,65,242,6115,929,4 43,069,9 97,2 125 153 180 208 263 402 544 mm 
0,090 1 I I 1 108 139 170 201 232 294 450 608 35,523,6,17,611 ,815,89?,90117,7 32,6147,8 77,8 
0,100 39,026,~ 19,4113'°16,44 3, 18119,5,35,9152,5 85,7 11 9 153 187 221 256 324 497 670 
0,110 42,4,28,2121,~ 14, 1 6, 99t3,45? 1 ,2139,0 57, 1 93,4 130 167 204 241 279 354 542 733 
0,120 45,8

1
30,4122,7115,2?,52i3,72?2,942,261,8 101 141 181 220 260 302 383 586 795 

0,130 49,132,624,4116,218,0613,99,24,6145,366,3 108 151 194 237 279 325 412 630 856 
0,140 52,2,34,7?5,9117,2i8,56j4,2426,148,270,7 116 161 207 253 299 347 440 675 916 
0,160 58,438,729,019,219,5514,73129,1 /53,978,7 130 181 233 286 336 391 497 762 1020 
0,180 64,1 142,631,921,21O,5t,2~1~2,\59,586,3 144 200 259 317 374 434 552 848 1150 
0,200 69,846,334,723,011,45,6735,064,9,95,8 157 220 283 347 410 476 606 932 1270 

Umfang = 0,946 m da/di = 2,322 In da/di = 0,8426 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· C) 1501.-

~~"" - 40 1- 20 1- 10 , ~ O 1+ 10 1+ 25 + 50 1+ 75 1 1~0 I J!O Z~O Iz!o 1360 13tO I ~O 1 5~~ 7; 0 11600 ~!r-
0,0208,005,344,002,67 1,33:°,674,0117,18110,7 17,324,030,837,644,250,964,2 I 
0,025 10,06,62,4,98:3,3°11,661°,824,999,10 13,2 21,5 29,7 38,2 47,055,063,779,7 I 

0,030 11 ,97,905,9413,941,98
1
°,9815,9510,815,725,635,545,5 56,065,876,1 95,0 

0,035 13,8,9,1616,8914,56?,301,1316,8912,618,2 29,8 41,253,064,776,1 88,4 110 169 
0,040 15,710,4 7,8015,18?,6011,2817,8014,3 20,833,946,960,373,586,9 100 126 193 
0,045 17,5 11 ,6,8,7315,80?,9011,4418,75 16,0123,3 38,052,767,582,297,4 112 141 216 
0,050 19,3112,99,6416,3813,201,609,66,17,6125,842,1 58,674,591,0 108 124 156 239 
0,060 23,015,2,11 ,4?,58,3,7811,89 11,5? 1,0130,85O,069,588,6 108 128 148 186 284 384 
0,070 26,5117,6,13,218,7714,372, 1813,2,24,3135,557,9 80,5 103 125 148 171 216 330 447 90 
0,080 30,°119,9114,919,9414,952,4514,9,27,5140,365,5 90,5 11 7 142 168 194 245 375 508 mm 
0,090 33,322,2116,611,15,5d2,7216,7130,744,9 73,0 101 130 159 187 217 274 420 567 
0,10036,724,4118,2112,2,6,04,2,9918,3133,8149,480,5 112 143 175 206 239 303 464 626 
0,11 0 40,026,5119,8,13,316,56,3,2519,9,36,8153,787,9 122 156 191 225 261 331 506 684 
0,120 43,228,621,414,37,073,5121,539,758,095,0 132 169 207 244 282 358 548 742 
0,130 46,330,723,0 I 5,3:7,56:3,76?3, 1 142,6162,3 102 142 182 222 263 303 385 590 800 
0,140 49,432,7124,6116,318,0614,00124,6i45,4166,4 109 151 195 238 281 324 412 632 858 
0,16055,336,627,4 18,29,024,4827,5,50,9174,4 122 17°1219 268 317 365 465 716 968 
0,18060,9140,4:30,2,20,I IIO,d4,95130,5156,3,82,4 136 189 243 298 352 406 518 796 1080 
0,200 66,444,133,0'21,910,95,4033,361,690.3 149 207 266 327 386 446 569 8751190 

Umfang = 0,946 m da/di = 2,488 In da/di = 0,9113 

6* 83 



Innerer Rohr 0 = 110 mm Äußerer Rohr 0 = 121 mm 

.,- Rohrtemperatur in 0 C (Lufttemp. - 20 · C) Isoi .' 
E~ ....... ..-..: 

-4O-20 - 10 ! 0 +101+ 25 1+50 +75 1~0 1 1~0 1 2~0 I Jo I 3~0 1 3~0 1 4iio ' 5iio 7~0 1 1tioo 
Stär-

""!:: 
~.!? ke 

0,020 7,47 5,oo!3, 742,50 I '25lo'6~3'74 6,90 10,0 16,3 22,5 29,~ 135,3 41,2147,9160,2 
0,025 9,4C 6,204,6'13, 1(] 1,55,0,7 4,698,60 12,420,2 28,0 36,043,8 51,3 59,5 74,6 
0,030 33,3 

I 
61,371,289,7 11,27,415,553,691,860,925,5910,314,824,1 43'°152,2 

0,035 13,08,606,43,4,292,15 1,076,4411,9117,228,0 38,7 49,860,5 71,282,9 104 157 
0,040 14,79,787,3rSS2, .. I ,21 7,3213,~ 19,5 32,0 44,1 56,668,9 81,1 94,0 118 ISO 
0,045 16,5 10,98,21 5,462,73 I '~8'21 15,~21 ,9 35,B 49,4 63,477,0 91,0 106 132 202 
0,050 18,212,19,096,053,01 I, 9,0916,8,24,339,6 54,6 70,285,0 101 117 146 224 
0,060 21,ti 14,4 10, 7,203,571,7810,8120,028,847,0 65,S 83,5 101 120 138 174 266 362 
0,070 25,016,6 12, IB,2,\" 122'~12'r' 133,3 54,' 75,5 96,8 118 139 160 202 309 418 188 
0,080 28,318,8 14,19,39,4,672,3 14,126'~137,8 61,7 85,5 110 134 158 182 230 352 474 mm 
0,090 31,521,015,7110,515,2012, 15, 29,042,268,8 95,4 122 149 177 204 2581393 530 
0,100 34,'~23,1 17,311,6~,72~, 17,331,946,576,0 105 135 165 196 225 284 434 585 
0,110 37,825,218,912,616,23,3,1 18,934,8SO,883,0 115 147 ISO 214 246 310 474 640 
0,120 40,927,1 20,313,616,72,3,35,20,437,654,9 89,8 124 159 195 231 267 336 515 695 
0,130 43,929,121,814, 7,21 ,59,21,9,40,459,1 96,5 134 171 210 248 286 362 556 750 
0,140 46,8

1
31,023,315,57,68 3,82123,~43, I 63,2 103 143 183 225 265 306 388 595 805 

0,160 52,] ",826, I 17 'r624,28r:~t470,B 116 161 206 253 300 347 439 675 912 
0,180 58,138,628,819, 9,524,7329,153,678,4 129 179 229 281 333 386 488 752 1020 
0,200 63, 42,131 ,420,9 10,45,18131, 58,885,8 141 197 252 309 366 425 537 830 1120 

Umfang = 1,009 m da/di = 2,653 In da/di = 0,9757 

~:c Rohrtemperatur in 0 C (Lufttemp. - 20 · Cl Isoi.· 

i~ '" -:r20 1-=-:i ! O I+ I01+251+501+75f tiio .t o 12iio 2tO ~ 3tO 14iio 15iio 17t O 1.01,-;; s~:r. 
0,020 6,7Q4,45!3,3512,24 1,1 '0,56' ,36;6,128,99 14,4 20,2 25,7 31,5 37,0 42,5 153,8 
0,025 8,395,614,1~12,791,3910,7014,207,691 1 ,2 18,025,032,039,246,1 53,067,3 
0,030 10,06,705,00

1
3,321,66,°,845,019,19 13,321,529,838,346,9 55,1 63,580,51 

0,035 11,67,775,80
1
3,851,920, 5,8010,415,525,1 34,744,554,664,074,092,9 141 

0,040 13,218,8416,60,4,38~,191,1016,6211,217,6 28,5 39,7 SO,8 62,1 73,084,2 106 163 

323 
376 128 
428 mm 
480 
530 
580 
631 
681 

0,045 14,89,9d7,39,4,902,44I,23 ,4013,619,732,044,656,969,481,994,4 119 183 
0,050 16,~11, ,8,19,5,42j2,70,1,36,8,20 15,0 21 ,8 35,4 49,5 62,9 76,5 90,9 105 132 202 
0,060 19,513,09,7 6,4613'23~1'629'7417'926'142'25.9'075'091'5 108 125 157240 
0,07022,615,011,317,4813,7 1,8711,3

1
20,730,249,068,287,0 106 125 145 182279 

0,080 25,617,012,8,8,50(4,23 ,1112,8123,534,355,877,499,0 121 143 165 207318 
0,090 28,619,CI4,39,~4,72p,3514,31'26,338,362,286,4 111 136 160 184 232355 
0,100 31,520,lOI5,71O,55,20,2,59 15,729,042,268,695,3 122 ISO 177 203 257392 
0,11034,422,817,111,5,68,2,8317,2131,6146,075,0104 133 164 194 223 281428 
0,12037,324,718,5 12,316,15

1
3,0618,6,34,2149,981,3 11 3 145 177 210 242 305466 

0,130 40,126,619,913,316,6113,30120,0 6,8153,787,5 122 156 190 226 260 329502 
0,140 42,~28,521,314,27,0613,52 121,439,357,4 93,5 130 167 203 242 278 352 538 732 
0,160 48, 32,1123,916, 7,96,3,9624,1 ,3164,6 106

1

147 189 230 274 316 399 610 828 
0,180 53':135,626,5 17,718,84,4,4026,7149,2171,8 118 163 210 257 305 3521444 681 924 
0,200 58,8139,Q29,119,49,68j4,8229,3,54,0i78,8 130 IS01231 282 336 3871490 752 1020 

Umfang = 1,134 m da/di = 2,984 In da/dj = 1,0931 

84 



Innerer Rohr 0 = 110 mm Äußerer Rohr 0 = 121 mm 

.,- Rohrtemperatur in 0 C (Lufttemp. = 20· C) Isoi.· 
e~ 
.... N ....: 

- 40 1- 20 - 10 : 0 +10 1+ 25 +50 1+75f 160 1 ' ; 0 1260 + f + I + I + I + 
Stär-"" - + I + ~.!! 250 300 350 400 500 750 1000 ke 

0,020 6,12:4, I 03,0812,06!1 ,02;0,51 [3,08i5,63: 8,21 13,2 18,5 24'°129,0 34,1 39,2 49,2 
0,025 7,655,0913,82?,551,27e,6413,83 7,00, 10,2 16,5 23,0 29,836,0 42,3 48,9 61,5 
0,030 9,17 6,0814,5Y,04!I,52p,7614,5818,38 12,2 19,8 27,5 35,543,0 50,5 58,5 73,6 
0,035 1O,~7,~5,31 3,53 1'7r~5'32 9,74 14,2 23,0 32,0 4 1,250,0 58,7 68,0 85,8 131 
0,040 12,28,04 6,044,022,021,016,07 11,1 16,2 26,2 36,5 47,056,8 67,0 77,5 97,9 149 

I 1 
0,045 13,619,016,8°14,5112,261,1316,8012,418,2 29,4 40,9 52,663,6 75,1 87,0 110 167 
0,050 15,OIIO,07,515,OO?,49 1,2517,51 13,820,1 32,6 45,3 58,0 70,4 83,2 96,3 122 185 
0,060 17,9 11,918,9215,942,98 1,4918,94 16,424,0 39,0 54,0 69,384,1 99,2 11 5 145 220 296 
0,070 20,7 13,8110,46,883,461,72,10,419,1 27,8 45,2 62,7 80,497,9 115 133 168 256 345 140 
0,080 23,6 15,7111 ,87,823,921,9511,821,631,6 51,4 71,1 91,5 111 131 151 191 292 393 mm 
0,090 26,4 17,5113,218,764,3812,18 13,224,235,3 57,6 79,6 102 125 147 169 214 327 440 
0,100 29,1119,3114,619,674,822,40,14,5126,7139,0 63,6 88,1 113 138 162 187 236 362 486 
0,110 31 ,8? 1,215,9

1
1 0,615,26 2'631 15'9129'~ 42,6 69,6 96,4 124 151 177 205 259 396 532 

0,120 34,5123,~ 17,21I,45,70i2,8517,3131,71 46,2 75,5 104 134 164 193 223 282 430 579 
0,130 37,2124,818,5 12,36, 143,0618,6

1
34,1 49,7 8 1,2 113 144 177 208 240 303 464 624 

0,140 39,7126,5119,813,1 16,5613,27119,9136,553,2 87,0 121 154 190 223 257 324 498 670 
0,160 44,9?9,9?2,3114,917 ,4313,68 22,4

1
41,360,2 98,0 136 175 214 252 291 368 566 760 

0,180 49,9133,2?4,9 16,618,2514,0924,9145,967,0 109 152 195 238 282 325 412 631 849 
0,200 54,8,36,4,27,318,219,06,4,5027,4,50,4 73,7 120 167 215 262 310 358 454 696 940 

Umfang = 1,260 m dajdi = 3,314 In dajdi = 1,1982 

cP:c Rohrtemperatur in 0 C (Lufttemp. _ 20 · C) 1501.· e .. Stär· ~ .. ... 
- 40 1- 20 1- 10 : 0 1 + '0 + 25 + 5~ 1 + ;5 1160 11; 0 260 I 2;0 1360 I 3;0 I J o 1 560 17; 0 I o~o :~= 

ke ~.!! 

0,020 I , I, I" 12,4 17,2 22,1 26,9 31,7 36,5 46,4 5,7°13,8°12,84 1,91 O,94P,4712,855,2617,61 
0,025 7,134,7513,542, 1,180,59

1
3,556,5r,48 15,5 21,5 27,533,4 39,5 45,5 58,0 1 

0,030 8,525,6914,24'2,841,420,714,237,8211,3 18,4 25,6 32,840,0 47,2 54,4 68,8 
0,035 9,896,594,923,3 1,640,8214,929,10 13,2 21,4 29,8 38,046,5 54,8 63,3 79,4 122 
0,040 11,37,51 15,6°13,75 1,871°,9315,60 10,3 15,1 24,4 34,0 43,552,9 62,5 72,1 89,9 139 
0,045 12,78,43

1

6,3°14,2 2,1011,056,29111,616,9 27,4 38,0 48,759,1 70,1 81,0 101 155 
0,050 14,°19,336,9914,662,3311,16:7,00 12,9 18,7 30,3 42,0 53,965,1 77,6 89,8 112 170 
0,060 16,7111,2i8,3715,582,7811,398,38115,422,5 36,2 50,2 64,478,1 93,2 106 134 204 277 
0,070 1 9,~13,09,7016,473,221 1 ,619,7°117,826,0 42, 1 58,4 74,890,9 lOS 124 156 238 321 160 
0,080 22,1 14,811,°17,3313,6611,8311 ,020,3j29,6 48,0 66,4 85,1 104 123 141 178 272 365 mm 
0,090 24,8116,512,318,1914,1 0 12,0512,3?2,7 33,2 53,7 74,4 95,1 116 138 158 200 304 408 
0,100 27,4118,2113,619'04I4,5212,26!13,6125,1 136,6 59,4 82,3 105 129 152 175 221 337 452 
0,110 29,9119,9

1

14,99,9014,9412,4614,927,5,40,0 65,1 90,2 115 141 167 192 242 370 495 
0,120 32,412 1,5 16,1 r 0,815,3612,67116,2129,8143,4 70,7 98,1 125 153 181 208 263 402 540 
0,130 34,8123,217,41 1,65,7812,88

1

17,432,146,7 76,3 106 135 165 195 224 284 434 583 
0,140 37,3124,9118,6 12,416,1813, 18, Y4A 50,0 81,9 113 144 176 209 240 305 465 625 
0,160 42,228,2?I,OI14,0 6,9713,4712 I,I38,856,7 92,4 128 163 200 237 273 346 529 710 
0,180 47,113 1.4123,4 15,6? ,7613,86123,5143,2 63,1 103 142 182 223 264 306 386 591 794 
0,200 51,934,5,25,8117,28,5414,2425,847,569,4 113 157 201 245 299 338 426 651 876 

Umfang = 1,385 m dajdi = 3,645 In dajdi = 1,2932 

85 



Innerer Rohr 0 = 120 mm Äußerer Rohr 0 = 127 mm 

.. - ROhrtemperatur in 0 C (Lufttemp. ~ 20· Cl 1501.-s-:; 

.... N....: 

- 40 -20 - 10 ~ O + 101+251+50 + 75 I t~0 I t! o 1 2~0 12!0 1 3~0 13!0 1 4~0 ' 5~0 7!a I t O+Oo 

Stär-
:('1;11:: 

ke ~.!! 

0,020 39,7126,3; 19,7 i I3,0;6,~3,201 19,7137,0154,1 89,3 1126 1162 197 238' zn I 3471 
0,025 47,1?1,2123,315,y, 13,7723,5(43,764,8 107 1150 194 238 2861 3271 421 
0,030 53,835,5126,5117,518,6514,28126,9150,1174,2 124 174 225 27f? 332 382 491 
0,035 59,6139,4129,4119, 9,6014,74130,°[56,283,7 139 197 255 312 377, 433: 5571 8681 
0,040 64,943,°132,°121,110,4[5,1632,9161,892,1 153 218 282 346 4201 483 620 980 
0,045 69,846,2134,4?2,7111,215,56,35,567,099,5 1167 237 307 378 460 530 681 1090j 
0,050 74,s,49'0136,624" ,,,,"!,,92,37,971,9 '07 'BOI255 332 410 498: 574 74111901 
0,060 82,854,314O,5?6,8

1
13,16,54[42,480,4 120 203 290 379 470 572 660 85413801900 

0,070 89,9158,8144,029,1 14,217,05146,288,4 132 225 321 422 525 642[ 741 1 9631560 2160 10 
0,080 96,062,847,0131,0115,217,5049,595,0 143 244 350 1461 ' 577 707' 8181060'17302420 mm 
0,090 101166,5149,632,7116,07,8952,5 101 ' 152 262 , 377 497 624 7671 892116011890 2670 
0,100 10669,6[51,934,2 16,78,2555,11106 161 278 402 531 668 822 96111 25O?05O 2910 
0,110 11072,3 53,9:3S,1 17,318,.$S7,S 1111'69 2931424 563 710 873[102°11340 2210 3150 
0,120 11 474,755,836,717,98,8259,7 11 6 177 307 446 593 750 922 1080 143012360 3380 
0,130 11 776,8'57'437,718,419,08,61,6 '1'84 319 465 620 7'" 968[11301151025103600 
0,140 12078,7158,9138,618,99,32

1
63,3 124 190 331 484 645 820 10 I 0' 1180 1590 2650 3820 

11 od 1290 1730'2920 4220 0,160 12582,1161,3140,419,79,7466,6 131 201 354 1518 693 884 
1180: 139011870:318°14620 0,180 13°185,2(63,6141,8120,410,1 169,6137 211 373 549 738 944 

0,200 134j88,0,65,4\43,Oi21,01O,3172,1 142220 389 , 577 78 1 999 1250,1480,2000,3440 5000 

Umfang = 0,462 m daj di = 1,158 In dajdi = 0, 1463 

~ :;: Rohrtemperatur in 0 C (Lufttem p. _ 2 0 · Cl 1501.· 

~l"" ~ 1 - 20 1 - tO ~ 0 [ + to l + 25 1 + 50 1 + 75 1 t~0 1 1!0 1 2~oL!o r 3~0 1 3!o I Jo 5~o I 7!0 I t O+Oo s~r. 
0,020 29,71 1 9,71 1 4,6I"9,77~'85:2,4 1 1 14'6127,41 40,0 1 65,7 ,92,0 118 144 170 197 250i I 
0,025 35'6[23'~1.1 7,6 1 1'~1~,8012,871 1 7,61133,248,7 79,8 1 11 2 144 175 20B 239 3051 
0,030 4 1 ,~27,6'20, 13,66,693,3120,538,556,693,°1 130 168 205 243 280 359 
0,035 46':131,0[23,015,217,5113,74,23,2143,464,0 105 148 191 235 277 320 411 6321 
0,040 51,634,2[25,4 16,818,3°14,14125,6148,071,0 117 164 213 263 311 3581 460 715 
0,045 56,137,2[27,6 18,319,03[4,51 127,9152,577,6 1291180234 289 343395509 796, 
0,050 60,1 40,°129,6119,69,65,4,84130,156,783,9 140 196 254 314 373 432 556 872i 
0,060 67,945,2133,2?2,21O,915,41134,2,64,495,7 160 225 292 362 433 501 6461020,1390 
0,070 74,849,636,624,412,05,9238,°171,6 107 179 252 328 406 487 567 731 1160 1590 15 
0,080 81,°153,61139,7126,513,°:6,4°:41,278,1 117 196 278 362 449 540 630 8121290' 1780 mm 
0,090 86,557,342,528,2 13,86,8544,283,9 126 212 302 394 489 588 688 88914201970 
0,100 91,51

1
60,6:45,0129,914,67,21147,0:89,4 134 227 325 424 527 635 744 96515502150 

0,110 96,163,647,2:31,415,37,5549,7194,5 142 242 346 452 564 680 796 104011680 2340 
0,120 10°166,4149,3132,8115,97,87152,099,2 150 255 367 479 599 724 848:1110

1
180012520 

0,130 10468,9151,234,01
1
16,518,16154,0 104 157 268 386 506 632 765 898[1180 1910,2690 

0,140 108?1,252,835,1 17,18,4355,9 lOB 163 280 403 531 664 804 9471 124O?02O 2860 
0,160 11 4175,3:55,9;37,°118,°:8,9059,8 11 5 175 302 436 576 724 8791040,1370? 240:3190 
0,180 119r 8,8[58,5138,7118,9,9,33163,0 122 186 321 466 6 18 780 9481130,1490,246013510 
0,200 124,8 1,9,60,9;40,3119,6,9,7065,6 128 196 339 493 658 833 [10201200,160026603820 

Umfang = 0,493 m dajdi = 1,236 In dajdi = 0,2121 

87 



Innerer Rohr [0 = 120 mm Äußerer Rohr 0 = 127 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· Cl Isol.-
~ .... '" - Stär-

i]i - 40 - 20 1- IO I ~ 0 1 + IO I + 25 1 + 50 1 + '5 1~0 1 1;0 1 260 1 2tO 360 lsto l 460 560 l,to 1600 ke 

0,020 23,915,911,97,90?,92 1,9712,022,1 132,352,8 73,293,8 ' 116 136 156 198' 
0,02529,019,414,49,614,782,3714,626,9139,564,990,0 115 141 168 192 244

1 
0,030 34,022,616,9

1

11,215,55?,7617,131 ,546,4 75,6 106 1361166 198 227 2881 
0,03538,625,7 19,112,716,2613,1319,435,7153,°186,1 121 145 189 226 261 330 514 
0,04043,028,521,2114,1

1
6,943,4721,639,958,9

1
96,6 135 174 212 254 293 372 573 

0,04547,231,123,215,47,593,7923,643,764,7 106 149 192235 281 325 412 632 
0,050 51,133,625,1 1 16,7~,20~,OB25,647,61 70,3 115 162 209 ' 257 306 355 450 690 
0,06059,038,428,6119,°

1
9,34(4,6529,354,6180,6 133 187 24~ 299 354 412 526 8161120 

0,07065,642,831,921,110,45,1632,861 ,290,6 150 211 274338 401 468 599' 9371290 20 
0,08071,546,734,9:23,°111,35,6535,8,67,511001166 234 304 376 447 521 66711050 1450 mm 
0,09076,850,437,624,8112,26,0038,773,0 lOB 181 256 332 411 490 572 7351160 1610 
O,10082,053,74O,d26,513,06,41141,478,1 116 196 276 360 445 532 620 80212701760 
0,1]086,856,842,3128,°113,716,7943,983,0 124 210 296 386 477 1572 667 8661

1
138011910 

0,12091,159,844,529,4114,47,1446,287,8 131 223 315 410 509 610 1 713 927148°12050 
0,130 95,1 62,546,530,7115,t17,4648,492,4 138 235 332 435 539 647 757 986

1

157012190 
0,140 98,764,848,4131,9

1
15,717,7550,496,41 144 246 348 458 ,571 684 8011040167°12330 

0,160 106:69,451,7 134,116,7~,25154,2 104 156 267 381 5001624 752 8841150186012600 
0,180 11273,454,5136,017,68,7057,51111 1671286 411 540 675 818 9641260

1
205012870 

0,200 1I7177,057,3i37,818,519,1I160,6; 117 177 304 4391578725 882 10401350,2220,3130 

Umfang = 0,525 m da/di = 1,315 In da/di = 0,2739 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20· Cl Isol.-
~N "", Stär-

i]i -401-20 -101 ~ o + lo l + 25 1 + 50 1 + '5 1 1~0 Ilto 260 12;0 360 sto 1460 15;0 ,to IIroo ke 

0,020 20,313,6110,116,7413,37,1,67110,218,827,2144,562,2 79,9 97,0 115 / 132 167 
0,025 24,916,612,418,2°14,0212,0312,422,933,6 54,9 ,75,998,0 119 141 162 205 
0,03029,3119,4114,519,5814,75,2,38114,526,939,5 64,5189,3 116 141 167 192 242 
0,035 33,6122,116,6111,°15,41 :2,7216,630,845,1 174,0 102 133 162 192 221 279 431 
0,04037,5124,718,6112,316,06,3,0318,634,5150,583,1 115 150 182 216 1249 315 488 
0,04541 ,3127,120,4113,516,653,32,20,438,°

1

55,891,8 127 166 201 240 277 350, 544 
0,05044,9129,522,2,14,617,223,6022,341,660,9 100 139 181 221 262 304 3851599 
0,06051,2133,9'25,4116,918,2714,1225,648,°170,5 116 162 210 2581306 355 453 705 955 
0,07057,2138,1 128,4118,819,3°14,6128,854,°179,4 132 184 2381293 347 403 516, 8031100 25 
0,080 63,142,031,220,7110,215,06,31,959,887,5 146 204 265 326388 450 5761900 1240 mm 
0,09068,745,533,822,5

1

11,°15,4834,765,295,5 1 160 224 291 358
1

428 496 635 99911380 
0,10073,948,736,324, 111,85,8737,270,4 103 173 244 316 389 465 540 I 6941090 1510 
0,11078,551,738,625,612,616,2239,675,2 111 1861263 340 420500583 75211901640 
0,12082,654,8:40,827,1 113,3:6,5541,979,61118 198 280 3631448 535 625 807JI 280:1760 
0,13086,657,442,828,4113,916,87144,1183,81 1241209 297 385 , 4761569 666 8601136011880 
0,140 9O,559,8144,729'71 14,y,17~,I88'OI 130 1 220 312 406 504 603 704 1 911145012000 
0,160 97,9164,6148,1131,915,5?,6950,095,6 142

1

240 343 448 555 666 780 1010 1620,2240 
0,180 104,68,551,133,916,58,1953,5, 103 153 259 371 488 602726 853110017802480 
0,200 11O,72,2~53,8 35,717,~8,65 56,6 1091 163 277 397 525 650 784 923 1200 19302720 

Umfang = 0,556 m da/di = 1,394 In da/di = 0,3319 

88 



Innerer Rohr 0 = 120 mm Äußerer Rohr 0 = 127 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· Cl 1501.-
~!:I"' Stär-

~:!l -40 1-20 1- 101 ~ o '+10 +251+501+75 I~O Ito 1 2~0 12tO 1 3~0 13tO 14tO ' 5~0 1 7~0 ItOO ke 

0,020 17,811,818,805,8912,941,478,83116,3123,7 139,°153,9 :69,784,6
1
99,6 115 144 

0,02521,814,5'10,87,2°13,60 1,7810,8120,°
1
29,1

1
47,866,985,8 104 123 ' 142 179 

0,030 25,7
1
17,1 112,78,494,212,0912,723,6

1
34,456,5 78,9 1 100 122 145 168 212 

0,035 29,4119,614,69,71 14,792,3914,627,1 39,5 65,0 90,0 116 140 167 1194 244 375 
0,040 33,022,016,410,95,362,68116,4130,344,4173,0 102 131 . 159 / 189 219 276 425 
0,04536,5124,3118,112,°;5,91 '2,9518,233,649,2 SO,8 113 146 177 210 244 308 4751 
0,050 4O,d26,519,713,1

1

6,453,22:19,8136,7153,9 88,4 123 1601195 230267 3 521 
0,060 46, 1'30,5'22,815,17,4513,72123,°;42,662,9 103 144 186 228 270312 1398 614 835 
0,070 51,934,4125,617,Oj8,414,1926,0,48,271,2 117 164 2121260 308 357 1 456 704 961 30 
0,080 57,538,128,318,819,3014,62128,853,578,9 130 183 237 290 344 400 511 7931080 mm 
0,090 62,8:41,530,920NO,15,0231,4:58,586,2 143 201 261 319 380 441 565 8801200 
0,10067,644,733,322, 110,95,4033,963,2

1
93,1 156 219 284 348 415481 61 968 1320 

0,11072,2147,6'35,5,23,6111 ,65,7536,2167,8 100 168 236 306 376 448 520 6691050,1440 
0,120 76,4eO,5137,625,112,36,0838,5,72,3 107 179 253 328 403 480559 71811301550 
0,13080,553,239,726,413,06,41140,6176,5 113 190 269 348 430 512597 76612101660 
0,140 84,4:55,8,41 ,627,71 13,616,73:~2,7 180,4 119 200 284 368 455 542 634 8131290 1760 
0,160 91,760,545,230,014,77,27r6,688,1 131 220 313 407 504 600 703 90814401980 
0,180 98,5164,848,332,1115,717,75,50,0194,8 142

1
239 340 443 549 655 77°

1
99815802190 

0,200 10568,751,233,916,68,2153,31101 152 257 366 477 593 708 ,835 10801720'2400 

Umfang = 0,588 m da/di = 1,472 In da/di = 0,3869 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· Cl Isol.-
L. N."':: Stär .. 

~~ -40 1- 20 1- 10 -0 1+10 +25 +50 + 75 1 1~0 11tO 1 2~0 12tO 1 3~o 1310 1 4~0 1 5~o I,to I uito ke 

0,020 15,810,6 7,84,5,302,641,31 17,9314,521,3 /34,548,1 61,575,087,8 102 128 
0,025 19,513,°,9,686,453,211,6°19,721 7,926, 1 42,759,276,091,8 109 126 159 
0,030 22,9 15,311,4,1,593,781,88111,521,1 30,850,570,1 89,9 108 130 149 189 
0,03526,317,5113,1

1
8,694,322,15

1

13,224,435,458,1 81,0 104 125 150 173 ,218 335 
0,04029,6119,6114,8/9,7814,852,4214,827,4140,065,5 91,5 117 142 169 196 246 381 1 
0,045 32,9?1,816,41O,95,39,2,68116,530,444,5 72,7 101 130 158 188 218 275 424 
0,05036,°123,9117,9111,95,8812,9218,1 133,2148,679,9 111 143 174 206 239 302 4651 
0,06041 ,6'27,8120,8113,716,813,4°121,°138,856,793,2 130 168 204 242 281 357 546 744 
0,070 47,331,4123,5

J

I5,57,71
1
3,84?3,8144,1 64,5 107 149 191 234 276 321 410 625

1

859 35 
0,080 52,6,35,026, 117,38,5514,2526,449,172,1 11 9 167 214 263 310 360 460 704 970 mm 
0,090 57,938,2128,619,0'9,3414,6529,053,879,2 131 184 237 290 343 399 509 7821080 
0,100 62,5141,4130,9?0,5!1O,1 15,0231,4158,286,0 143 200 258 316 375 436 558 860 1190 
0,110 66,744,333,121,9110,815,36

1
33,6162,592,6 154 216 279 341 408 472 605 93611290 

0,12071 ,1 147,135,223,3111,515,68135,8166,799,0 165 231 300 367 438 508 6511010

1

1400 
0,13075,249,837,224,612,15,9937,970,8 105 175 246 319 392 467 544 6961080 1500 
0,140 79,2:52,439,0:25,8p,716,30139,974,7 111 185 261 338 416 496 578 740 1160 1590 
0,160 86,756,842,6128,113,86,85i43,782,01122 204 289 374 462

1
549 641 8271300

1

1790 
0,180 93,1 :61,245,8130,2 14,97,36

1
47,289,°1 132 222 315 408 505 610 704

1
91114301980 

0,200 98,565,448,8132,215,97,8450,695,6 142 240 339 442 548 650 765 990 15702170 

Umfang = 0,619 m da/dl = 1,551 In da/di = 0,4390 
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Innerer Rohr f2J = 120 mm Äußerer Rohr f2J = 127 mm 

~l~ -~r- I. ; IR. Oh, r~e;lJomperatur in 0 C ,I _ (Lufltemp. ~ 20· C) ~SI~I;_ 
""0; 1 1+ 1 + + + + + + I + + I + + k ~- - <W - 20 - 10 _0 +10 +25 +60 +75 100 150 200 250 300 350 <WO 500 750 1000 8 

0,020 14,519,6217,201 ,80'2,391, 1917,201 13,~ 19,2 31,343,5 55,9 68,1 180,2192'9 117 
0,025 17,8

1
11,88,8015,862,931,468,8516,3123,838,753,8 68,9 84,2 ,99,0 114 144 

0,030 21,114,010,416,9 13,451,7210,5119,3,28,246,063,981,799,91118 136 171 
0,03524,216,112,°17,953,961,9812,1 122,2132,553,073,7 94,4 115 1361157 198 ~~I 
0,040 27,318,113,618,964,46~,2213,6125,01 36,7 59,883,3 107 130 154 178 224 :::I 
0,045 3O,320,115,19,95,4,94~,~15,1 ?7,71 40,6 66,6 92,9 119 145 172 198 250 384 
0,05033,222,°116,510,95,412,70116,6130,544,673,3 102 130 159 189 218 275 423

1 0,06038,8,25,619,312, 16,3313,15119,4135,752,485,6 120 153 187 222 257 325 501 676 
0,070 44,2,29,221,914,!n,18?,57122,040,7 59,798,0 137 175 215 255 296 374 576 781 40 
0,080 49,232,524,316,1 ,OOI3,97124,6~5,51 66,8 110 154 197 241 287 332 420 650 885 mm 
0,09054,°135,726,717,718,7914,36 7,050,1 ,73,6 121 170 218 267 318 367 466 722 984 
0,100 58,6~,8129,019,29,524,72?9,454,51 80,1 132 185 239 292

1
347 403 511 7941OBO 

0,11063,041,7131,2120,610,215,06131,658,6186,3 143 200 258 31713761437 556 8651180 
0,12067, ,44,4133,2122,010,915,3733,6162,692,3 154 215 277 340 404

1

470 600 9341270 
0,130 71'347'035'223'311'55'68135'6~66'598'2 164 229 295 363 1 432 502 643 10001370 
0,14075,3 9,637,124,512,15,9837,570,3 104 173 243 313 386 459 534 68410701460 
0,16082,6,54,4140,626,813,216,531

1
41,277,5 115 192 270 349 429 1 510 595 764 12001640 

0,180 89,058,8143,828,914,3'7,04144,8 ,3 125 210 295 382 471 1561 653 842 13201820 
0,200 95,3;62,8~46,8,30,915,317,52148,190,9 135 226 318 414 512 610 712 918 14502000 

Umfang = 0,650 m dajdi = 1,630 In dajdi = 0,4885 

~~ Rohrtemper a t ur in 0 C (Lufttemp. ~ 20· C) 1501.-

~~"" - <wl - z;I- lo l ~O 1 + lo l+~ 1 + 50 1 + 75 r Ito l ,to IzÖo 2tO 13Öo 13tO I ~o IsÖo 17to 111;-00 s~~r-
0,020 13,318,801~,6214,41 12,191 1,1016,6412,2; 17,7 28,840,151,362,573,285,5 107 1 
0,025 16'31O'9~'~~15'412'7~01'3518'1915'0121'8 35,5 49,7 63,3 77,290,8 105 133 
0,030 19,312,99,00:

1
6,4013,191,599,6817,8125,942,259,075,2 91,6 108 124 158 

0,035 22,214,911,17,38i3,6 1,8311,1120,529,848,768,087,°1106 125 144 182 280 
0,04025,116,812,618,3414,1 2,0612,5;23,1133,755,076,998,1 120 142 164 206 317 
0,045 27,918,714,09,26~, 2,2913,925,737,661,285,81109 134 158 183230 354 
0,050 3O,6120,515,31O,~5,0412,5215,3128,3 41 ,367,294,5 120 147 174 202 254 390 
0,060 35,9? 3,917,911,95,8912,9418,033,148,4 79,0 111 142 173 205 2381301 461 627 
0,070 4O,9127':i20,413,56,7013,34,20,537,955,2 90,7 1281163 '. 1991236 273

1

346 531 722 45 
0,08045,730,, 22,815,17,4813,7423,°142,562,0 102 143 1841224 266 308 390 600 815 mm 
0,090 50,3 3,525,116,7~,2<t4,0925,~46,968,6 113 159 203 249 294 341 433 668 907 
0,100 54,836,~27,218,18,951 ,44127,651,175,0 124 174 2221272 3221374 475 735 997 
0,110 59'0139'229'319'59'62~'7829'7155'281'1 134 189 24012951350 406 517 8011090 
0,120 63,0~'9:31'320'81O'35,10131,7159,1 86,7 143 203 2591 318 377 1437 557 8671180 
0,13067,0 ,5!33,222,11O,95,4033,662,992,4 153 216 276 340 403 468 597 9321270 
0,140 70'8~7'0:35'0123'311'55'691135'6i66,597'6 162 229 293 362 4291498 636 9931350 
0,16078'01~1,7m ,5125,512,6[6,2339,2j73,4 lOB 180 255 3274021478155671311101520 
0,180 84,8156,1 1 ~27,71 13,76,74142,7~,0 118 197 279 3591442 525 61 I 786 12301690 
0,200 91 ,2,60, 44,9i29,714,67,23j46,0~6,3 127 213 303 390 481 572 1664 857 1350 1850 

Umfang = 0,682 m da/di = 1,709 In dajdi = 0,5357 
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Innerer Rohr 0 = 120 mm Äußerer Rohr 0 = 127 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20 · C) 1501.-

,:;;:f:! .... - 1 1 1 + I I I 1 I + I + I + 1 + + 1 + 1 + 1 + I + + S~~-~.!! 40 1- 20 1- 10 _ 0 + 10 + 251+ 50 1 +75 100 150 200 250 1300 350 400 500 750 1000 

0,020 12,318,19,16,1214,052,031,0116,1211,216,4126,837,0 47,3 57,8 167,878,6198,91 I 
0,025 15,21O,17,5315,0(f,511,257,5~13,91 20,3 ,33,0 46,058,371,684,397,1 122 
tf,030 18,012,08,9315,94)2,971,4818,98116,524,1 139,1 54,569,385,0 100 115 146 
0,035 20,713,81O,316,8613,421,711O,419,1 ? 7,8145,1 62,980,298,1 116 134 169 258 
0,040 23,415,611,6~,7513,861 1,92 tI,8.21,631,4151ß 71,491,1 112 132 152 192 294 
0,045 26,017,3112,98,644,292,1313,124,135,056,979,5102 124 147170214 329 
0,050 28,619,0114,219,524,72? ,3414,426,438,4162,8 87,4 112 136 162 187 235 361 
0,060 33,722,416,7111,25,5412,75116,931,°[45,374,2 103 133 162 191 222 279 430 581 
0,010 38,425,619,112,716,3313,1419,2;35,5152,185,1 119 153 187 220 255 322 496 669 50 
0,080 43,128,6121,4114,217,07 ,51? 1,5139,8158,595,7 134 172 210 248 288 364 560 756 mm 
0,090 47,5

1
31,523,615,77,7813,8623,8143,9164,6 106 148 190 232 276 320 404 624 842 

0,10051 ,834,425,8117,2)8,464,20126,048,070,5 116 162 208 254 303 350 444 688
1 

928 
0,110 56,037,1127,9118,519,12:4,521[28,1 2'°176,2 126 176 226 276 3291380 483 750 1010 
0,120 59,939,829,819,819,754,8430,055,881,9 135 189 244 298 355 410 522 810 1100 
0,130 63,8142,431 ,621,°110,45,14132,°:59,4)87,4 145 202 261 319 380 439 559 86911180 
0,140 67,6144,833,522,2i11,05,42i33,862,9192,8 154 215 278 340 404 468 596 9281260 
0,160 74'6!rs~9'537'3124'412'15'96137'469'8 103 171 239 309 380 451 523 669104011420 
0,18081 ,1 3,940,2126,6 13,16,4940,8176,31 113 188 263 340 418 498 577 739 1150 1580 
0,200 87,257,9~,I28,61 1 4,W,00!44, 1 ,82,4 122 203 286 370 455 542 630 808 126011730 

Umfang = 0,713 m da/di = 1,787 In da/di = 0,5808 

~~ ROhrtemperatur In 0 C (Lufttemp. = 20· C) 1501.-

~~ .... - 40 1- 20 1- 101 :t: O 1+ 10 1+ 251+ 501+ 75 : I~O , ItO , 2~0 , 2to 1 360 I sto 1 4~0 , 5~0 17tO 11(>00 ~~ 
0,020 1O'~I:'2215'4I i3'601 1'790'90115'40119'~ 14'4 23,4 32,6 41,8 50,7159,7 68,7187,0 
0,025 13,418,9516,6714,4312,221,116,6712,2 17,829,040,3 51 ,6 63,0 74,0 85,41108 
0,030 15,910,67,9015,272,631,317,90 14,5 21,234,448,061 ,274,988,1 102 128 
0,035 18,312,39,1016,1013,031,529,1216,8124,539,855,670,9 86,8 102 118 149 228 
0,040 20,813,910,316,9013,441,7210,419,°127,845,263,0 SO,3 98,7 116 134 169 259 
0,04523,115,511,517,6913,831,9111,6121,231/050,470,4 89,8 110 130 150 189 290 
0,050 25,5 17,012,718,47[4,212,10 12,8i23,2:34,2 55,6 77,8 99,2 122 144 165 208 320, 
0,060 30,120,( 15,°

1
9,9714,9512,4715,1 ;27,640,466,392,0 118 144 170 196 248 380 513 

0,070 34,623,°

1

17,211,45,66
1
2,8317,331 ,846,676,1 106 136 166 196 226 286 440 598 60 

0,08038,825,919,4;12,8:6,363,1819,5135,852,4 86,0 120 153 187 221 256 324 499 678 mm 
0,09043,028,621,5114,217,0513,5221,5139,658,195,9 133 170 208 246 285 360 557 756 
0,100 47,031,323,5115,6[7,7213,83:23,5143,463,7 105 146 187 229 271 313 396 613 832 
0,110 50,933,925,416,8

1
8,35[4,1425,4[47,°169,1 114 159 204 249 295 340 432 668 907 

0,120 54,736,327,2118,18,964,45:27,3150,6174,4 123 171 220 269 318 367 468 722 978 
0,130 58'438'728'919'~9'5314'73129'2154'1 79,5 131 183 235 288 341 393 502 7771050 
0,140 62,041,1 30,620, 10,15,01131,°157,5184,6 139 195 251 307 364 420 535 831 1120 
0,160 68,714s,633,922,511,215,5334,~64,094,0 156 218 281 345 307 472 602 935 1270 
0,18075,149,8137,224,612,216,0437,6170,11103 171 240 310 380 350 522 6671040 1410 
0,200 81,5153,9)40,4126,713,2)6,54140,8;76,01 113 186 261 337 414 392 570 731 11301550 

Umfang = 0,776 m da/di = 1,945 In da/di = 0,6652 
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Innerer Rohr 0 = 120 mm Äußerer Rohr 0 = 127 mm 

~~ Rohrtemperatur In 0 C (Luf!1emp. = 20· C) 1501.-

,;;~'" -1- I + -I -I -I I I + I + + -:;. I + I + + I + + 1 + Star-
:t- - 40 - 20 - 10 _ 0 +10 + 25 + 50 + 75 100 150 200 1 250 300 350 400 500 750 1000 ke 

0,020 9,716,4514,8713,2311,61 0,8°:4,87'8,95: 13,°121,1 29,3 i37,9 145,8153,9[62,1 178,61 
0,025 12,1 ,8,046,024,002,00,0,9916,01 ,11 ,1 116,126,136,5

1
46,7 56,9 67,2 76,9

1
96,8 

0,030 14,49,52?,164,752,39 1,187,1 7113,3 19,231,1 43,455,467,880,1 91,7 11 6 
0,035 16,611,°,8,295,502,75 1,3718,3015,422,2136,°150,2 64,2 78,592,9 , 107 134 206 
0,040 18,812,519,396,223,1 11 ,5519,39117,4i25,2 41,0 57,°173,0 89,1 105 1221 152 234 
0,045 21,014,°,10,56,95,3,471,73110,5119,4 28,1 145,8

1

63,8 181,799,6 1171137 170 262 
0,05023,215,4111,67,6613,8211,90111 ,6121,431,°150,6 70,5 90,0 110 129 151 188 290 
0,060 27,418,2,13,79,11 14,5312,2513,7?5,3?6,860,083,5 107 131154 1781223 346 466 
0,070 31,621 ,0 15,8 1O,55,20?,59

1

15,7129,042,5

1

69,3 96,1 123 151 178 206 258 400 563810 70 
0,080 35,523,617,81

1

11 ,85,852,9117,732,748,078,5109 139171 201 233293 454 
0,090 39,426,2 19,713,1 16,48'3,23119,736,453,587,2 121 155 190 224 260 328 508 682 mm 
0,100 43,228,721,614,47,103,53? 1,639,958,8

J

95,6 133 171 209 247 286 362 560 751 
0,110 47,O,3I ,223,4115,67,70?,8223,5143,:i63,8 104 145 186 228 269 312 394 612 820 
0,120 50,6133,6'25,216,88,304,1125,346,668,7 112 157 201 246 291 337 426 662 888 
0,130 54,1 135,9126,917,98,86'4,3927,049,873,5 120 168 216 264 3121362 458 712 959 
0,14057,638,1128,518,99,404,6528,753,078,1 128 179230282333386490 7601030 
0,160 64,042,331,72I,dlO,45,17131,959,387,1 143 200 258 316 375 4341551 18581160 
0,18070,1 146,4134,723,011,45,67135,1 165,396,01158 221 1286 350 4144816119521290 
0,20076,150,4,37,725,012,416,1638,2 71,1 105! 173 241 312 384 453 52716701050,1420 

Umfang = 0,839 m dajdi = 2,102 In dajdi = 0,7431 

~:;: Rohrtemperatur in 0 C (Luftlemp. = 20· C) Isol.-

';; .~'" I + I 1 + I + I + l + i + 1 + + I + I + + S~är-
:t.!! - 40 - 20 - 10 _ 0 +10 + 25 + 50 + 76 100 160 200 1 250 300 350 400 600 750 1000 e 

0,020 8,885,934,462,9611,481°,744,45:8,20 11,9
1
19,3127,134,4 42,°149,2 56,8 71,7 

0,025 1l,1 17,3415,483,67 I,840,925,49jIO,1 14,824,°
1
33,342,752,161,070,688,9 

0,030 13,28,7316,524,372,19I,096,54P,0 17,5 28,6 39,6150,9
1

62, 1 72,784,31106 
0,035 15,310,17,575,062,5311,267,60 13,9

1
20,333,2145,859,072,084,298,0 123

1

188 
0,040 17,3111 ,58,595,752,88,1,438,6515,823, 1 37,7152,°167,081,895,5 111 140 214 
0,045 19,4,12,99,606,433,221 ,609,6717,7125,942,1 ,58,3 75,°

1
91,5 107 125 157 240 

0,050 21,4114,2 10,67,1013,5611,76,10,7119,6?8,6 i46,5 ,64,6 83'°1101 11 9 138 174 265 
0,06025,4 16,812,68,40,4,2°12,0912,623,234,°155,2 76,9 98,5 120 141 164 206 316 426 
0,070 29,2119,4 14,59,704,8312,4114,5126,8139,3163,8 88,9 114 139 164

1 
189 239 366 494 80 

0,080 33,021,916,4111,05,452,7016,430,3i44,472,I , 101 ' 128 158 186 214 271 416 562 
0,090 36,624,4118,2112,26,053,0018,3133,7149,3 180,3 112 143 176 207 239 / 303465 627 mm 
0,]00 4O,2126i20,0 13,46,643,2820,1 '37,0 54'2

j
88'4 1 123 158 193 228 264 334513 692 

0,110 43,7i29,121,714,5 7,2 13,56'21,940,359,0 96,4 134 172 210 249 288 365 560 757 
0,]2047,231,423,4 15,67,763,8423,643,5163,7 104 145 186 227 269 / 311 395 605 819 
0,]30 50,6133,7125,116,78,304,1125,3:46,7

1
68,4 112 156 200 245 288 335 425 651 881 

0,140 53,9'35,826,717,78,8414,37,26,949,873,0 120 166 213 261 3 358 454 697 945 
0,160 60,140,029,9 19,89,84

1
4,88

1
30,055,6

1
81,4 134 186

1
240 294 347 403 513 786 1070 

0,]80 66, 1'43,932,821,8110,85,3633,1
1
61,489,7 148 206 267 327 385 ' 448 570874 11 90 

0,200 72,0147,835,7123,711,8~5,84136, 1 66,9i 97,8 ]62 1226 292 3581423 ' 491 625 962 1310 

Umfang = 0,902 m da/di = 2,260 In dajdi = 0,8153 
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Innerer Rohr!Ö = 120 mm Äußerer Rohr !Ö = 127 mm 

~:;: RohrtelTlperatur in 0 C (Lufttemp. ~ 20· Cl 1501.-

;~ ... ~1~ol- lO l : o ~0 1 + 25 1 + 50 1 + 75 1 160 1 1~0 1260 2~0 1360 13!0 1 -tiio Isto 17!0 IIö'öo s~:-
1 ' " I' I I 0,0208,28
1
5,51 ,122,751,370,68,4,117,60 11,0 18,024,831,838,845,652,364,2 

0,025 1O,36,845,12,3,411t ,71p,8515,1219,40:13,7 22,230,7 '39,448,456,965,582,21 

0,030 12,318'~~16,1014,072,041,0216,1O1 11,216,3 26,536,5 147,057,6
1
67,978,298,0 

0,035 14,319':-:J7,0714,712,3511,1717,OBI3,0 18,9 30,8 42,4 54,6 66,9 78,8 91,2
1

114 174 
0,040 16,210,718,045,352,671,33,8,0514,821,5135,048,362,1 76,089,5 104 130 199 
0,0451 8,111,919,005,98,2,9911,4919,01 16,524,139,254,2 169,5185,01101 1161146223 
0,050 19,913,2 1O,0:6,58i3,30 1,64110,0 18,2 26,643,460,1 76,993,9 , 111 1128 161 246 
0,06023,715,711,87,823,911,95,11,821,631,751 ,5 71,8 91,3

1

112
1

132 152 192 293 396 
0,070 27,318,113,69,OB:4,522,25113,625,0'36,6 59,6 82,81 106 129 1531176 223 340 460 '0 
0,080 30,8?0,5115,41O,25,102,53

1

15,428,441,5 67,593,6 120 147 173 200 253 386 522 mm 
0,090 34,3,22,9

1
17,111,45,672,8117,231 ,646,375,3 105 13411641 193 223 283 432

1 
584 

0,100 37,8125,1 18,812,616,223,OBI18,934,85O,9 83,°1115 148 181 213 1246 312 478 645 
0,110 41,2127,320,513,7,6,76;3,35,20,537,955,490,5 125 161 1197233269341522 1 705 
0,120 44,5,29,522,114,77,30,3,62?2,2,41,059,8 97,9 136

1
174 2131252 291 369 566

1
765 

0,130 47,7131,623,715,77,8213,88,23,8143,964,2 105 146 187 229 271 313 397 610 825 
0,140 50,8133,7125,3116,88,314,1225,4146,868,4 112 156 201 245 1290 335 1424652 1 884 
0,160 56,9137,728,218,89,30'4,6128,452,4'16,611261176 226 277 3271378 479 738

1

1000 
0,180 62,741,631,120,710,35,10,31,4'58,0'84,9 140 1951250 307 363 419 534821 1110 
0,200 68,4,45,4!34,0'22,611 ,25,5634,3'63,5 93,0 153 214 274 . 337 1398 4601586 902 1220 

Umfang = 0,965 m da/di = 2,417 In da/di = 0,8827 

.. :;: Rohrtemperatur in 0 C ( Lufttemp. _ 20· Cl Isol .-E ~ ~ sr" 
~]1 -401-2o l-1o l: 01+101+2s l+so +751Ito rJo I2to ' 2!0 360 3!0 4to fstol7!0 1ö'ö0 k~-
0,020 7,70:5,1413,8612,5911,28o,6413,87i7,1111O,3 16,g!23,2 30,036,3142,5149,362,1 1 I 
0,025 9,6716,3914,8°13,2°11 ,60e,80

1
4,818,85112,8 20,9128,9 37,1 45,053,°161,477,4 

0,030 I I ,y,6515,74
1
3,80 1 ,920,955,75 10,6115,2 24,9

1
34,5 44,2 53,8 63,4 73,5 92,4 I 

0,040 15,2110,17,595,022,52 1,2517,5814,020,233,045,558,3 71,0 83,8 97,0 122 186 1 
0,035 13'418'8916'6514'412'2211,1016'6312'3P'7 29,040,1 51,362,573,685,2 lOB 162 

0,045 17,°
1

11 ,318,495,632,811,40
1
8,4915,7

1
22,636,950,965,3 79,5 94,0 109 136 209 

0,050 18'812'5

1

9'35
1
6'233'10 1,54,9,35117,3 25,040,956,272,287,8 104 121 150 231 

0,060 22,2 14,9 11 ,17,4°13,681,84111,1120,629,748,567,5 86,1 105 1241143 179275 373 
0,070 25,7117,1 12,818,544,25?,13 12,923,8:34,4 56,078,0 100 122 143 1165 20B 319 431 100 
0,080 29,119,414,519,6514,81 12,40114,5126,9139,063,488,3 113 138 163 187 2371363 489 mm 
0,070 32'5j21'7116'2110'85'362'67116'2129'943'5 70,8 98,3 126 154 182 1210 265 405 547 
0,100 35,823,917,811,915,8912,9317,8132,9147,978,2 109 139 1701 201 232 293

1
448 604 

0,110 39,°126,019,4,13,°16,413,1919,4,35,8152,385,4 119 152 185 220 254 320489 661 
0,120 42,1 128,021,0 I 4,0,6,92,3,45? I ,0,38,7156,6 92,5 128 164 201 238 275 347 530 717 
0,130 45,2130,022,515,0 7,43

1
3,70122,6

1

41,660,899,3 138 176 216
1

256 295 373572 772 
0,140 48,2131,924,0 16,07,92

1
3,93,24,144,465,0 106 , 147 188 231 273 315 400 612 826 

0,]60 54,2,35,926,8 17,98,88,4,40?7,149,872,9 120 , 166 212 , 261 309 , 3571452693 940 
0,180 59,8

1
39,7:29,619,89,8°,4, 30,055,280,7 133

1
184 236 290 343 397 503 774 1050 

0,200 65,2,43,4,32,421,610,7,5,3432,9160,688,3 145 203 260 318 377 437 553 854 1160 

Umfang = 1,027 !II da/di = 2,575 In da/di = 0,9458 
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Innerer Rohr 0 = 120 mm Äußerer Rohr 0 = 127 mm 

i~ Rohrtem peratur in a C (Lufttemp. = 20· C) Isol. 

~~..., - 40 1 -20 1 - lo l ~ 0 1 + 10 1 + 25 1 +5o l + 75 1 Iiio ' 150 2iio 2~0 1 3iio 350 14iio l5iio 750 1600 s~:-
1 1 I 1 I 0,020 6,9014,6013,45?,291,1510,5713,4516,3I i9,23 14,920,926,4132,438,143,955,1 

0,0258,615,7914,3°12,851,431°,7214,3217,9211,4 18,625,933,°140,347,5 ,54,669,3 
0,030 10,316,9015,153,411,7°1°,8615,1619,43113,7 22,2 30,939,4 48,257,065,283,0 , 1 

0,035 12,°18,02,5,983,961,9811,0016,00111,016,025,8136,0 45,8 56,1 66,276,096,21146 
0,040 13,619,126,804,502,251,1416,82iI2,5 18,2 ,29,441,052,263,975,286,7 109 168 
0,045 15,211O,27,605,04?,5211,2717,62113,920,4133,0 46,158,571,584,297,2 122 188 
0,050 16,9

1

11,28,415,582,78
1
1,408,4115,422,636,4151,1 64,779,093,1 lOS 135 208 

0,06020,113,310,06,6513,3211,66110,°

1

18,426,943,560,9 67,l 94,1 111 128 1621248 332 
0,07023,2115,411 ,67,7°13,8511,9211,621,3 31,1 50,5 70,589,5 110 129 149 188 287 387 120 
0,08026,3117,513,28,744,35 ,1713,124,235,357,380,0 102 125 147 169 213326 440 mm 
0,09029,41119,514,79,7614,852,4214,7127,039,464,0 89,3 114 140 165 189 239 365 494 
0,10032'421,516,210,715,352,6716,229,843,570,798,5 126 154 182 209 264 404 546 
0,110 35,~23,517,611,715,85?,9117,7132,549,4 77,3 108 138 168 199 229 289441 596 
0,12038,3125,419,012,716,3213,15119,2135,251,383,7 117 149 182 216 248 314 480 648 
0,13041,227,3120,513,616,8013,3920,637,8'55,290,0 126 160 196 232 267 338 518 700 
0,140 44,1129,2i21,9114,617,2713,6222,6140, 59,096,3 135 172 209 249 286 362 556 751 
0,16049,733,°124,6116,418,2°14,08124,8145,6166,4 109 151 194 237 282 3251410 632 852 
0,180 55,1 6,61~7,21 18,2,9,OS ,53

1
27,5

1
50,6

1
73,8 121 169 216 264 3141362 457 705 951 

0,200 6O,4(40,1~9,8 , 19,919,954,9730,155,581,0 133 186 238 290 345 398 504774 1050 

Umfang = 1,153 m da/di = 2,890 In da/di = 1,0612 

o.:c Rohrtempe rat u r I n a C (Lufttemp. = 20· Cl Isol.-

E~'" -401-201-101 ~ o 1+lol+251+501+751Iiio 1150 fziio 125o ·1 3iio 350 I Jo 15iio 1750 11()'O0 S~:-
- 1 1 I 1 13 1 3 3 6 1 I 50 8 1 0,0206,2914,2013,152,101,051°,531 ,15

1

5,798,4 I , 19,024,629,835,1 40,4 , 
0,025 7,861~,22,3,912,611,3010,6613,937,21 10,5 17,°,23,730,636,943,550,363,0 
0,030 9,41 r,23~,67,3, 121 ,561°,7814,69

1
8,62 12,6 20,3 28,3 36,5 44, I 51,9 60,1 75,4 

0,035 11 ,07,2415,4V,63 1,820,9015,45
1
10'°114,7 23,633,0 42,3 51,3 60,4 69,9 87,8 134 

0,04012,518,2616,2014,132,071,0316,2111,4116,727,0 37,5 48,158,368,979,5 100 153 
0,045 14'019'2816'9514'63~'321'1616'971 12'8 18,730,242,054,065,3 77,289,2 113 172 
0,050 15, 1O,3f.7015,122,561,2917,74114,2i20,6 33,5 46,5 59,772,385,698,8 125 190 
0,060 18,412,319,216,113,0611,539,2116,924,640,0 55,5 71,087,5 102 118 149 226 304 
0,07021,314,2110,717,0813,541,7710,719,628,646,464,482,5 101118 136 172 263355 140 
0,080 24,216,112,1~,034,0212,OO12,1?2,332,5 52,9 73,1 94,0 114 135 155 196299 404 mm 
0,09027,118,°113,518,9915,5°12,2413,5,24,936,359,281,9 105 128 151 174 220336 452 
0,100 29,919,9114,99,91 4,9612,47 14,9?7,4 40,1 65,4

1
90,6 1161142 167 192 243 371 500 

0,110 32,7e1,816,3110,815,40 ,7016,3130,043,871,6
1
99,0 127

1
155 182 211 266407 547 

0,120 35,523,6117,7111,715,85,2,92iI7,7132,611 47,5 77,6 107 137 168 198 229 289442 594 
0,13038,2125,4119,112,66,303,1419,135,151,183,5 11 6 148 182 214 246 312477 641 
0,14040,827,220,413,516,74'3,36'20,4'37,554,789,3 124 159 195 229 264 334 512 688 
0,16046,1130,71

1
22,9115,317,63;3,7823,042,4!61,8 101 140 180 220 259 299 378581 781 

0,18051,234,125,517,°18,504,2025,6
1
47,1 168,8 112 156 ' 201 245 289 334 423 648 873 

0,200 56,3~37,4128,0, 18,79,3414,62 :28,151 ,7175,7 123 171 1221 ' 270 318 368 466 715 965 

Umfang = 1,279 m da/di = 3,205 In da/di = 1,1646 
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Innerer Rohr 0 = 120 mm Äußerer Rohr 0 = 127 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20 ' C) 1501.-
.. N .... Stär-
'os.. I + / I + T + I + I + I + I + + + , + I + :=~ -40-20 - 10 _ 0 +10 + 25 + 50 + 75100 1150200250300350 1 400 15007501000 ke 

, I 1 'I 1 I 0,020 5,8813,912,911,96lo,97Io,492,92i5,40 7,82 12,7 17,722,727,532,4
1
37,447,9 

0,0257,321.41 ,853,632,441,220,613,636,719,73 15,822,028,234,340,446,659,2 
, 1 I' 

0,0308,7615,804,352,9111,460,734,348,0 11,6 18,926,233,741,048,4 56,070,3 
0,035 1O,216,7515,05?,3811,69p,85 5,0619,34 13,6 22,0 30,639,247,756,365,°181,5 125 
0,040 11,617,705,7613,8511,920,965,77110,615,525,1 34,844,654,264,274,093,0 142 
0,045 13,°18,646,474,322,161,086,48

1
11,9117,428,1 39,0 SO,O 60,7 72,0 83,01105 159 

0,050 14,49,58 7,1814,782,391,207,19,13,219,231,1 43,1 55,1 67,079,792,0 116 175 
0,060 17,211 ,58,605,7012,85 1,428,60 15,8123,0137,1 51,565,980,295,7 109 138 210 
0,070 20,013,39,9 6,623,311,659,9818,326,743,260,076,793,8 111 127 1161 245 
0,08022,715,1 111 ,37,523,761,8811,320,8130,449,268,387,2 106 126 145 183279 
0,090 25,416,912,68,404,202,1012,7123,334,0 155,1 76,497,8 11 9 141 162 205 1312 
0,100 28,1118,7 14,09,274,63,2,3114,025,8137,561,0 84,4 1081132 156 179 227 345 
0,110 30,720,415,310,25,0712,5215,328,241,066,992,6 118 145 171 197 249379 
0,120 33,2:22,116,6 11,15,512,7416,6:30,6144,572,7 101 128 157 186 213 271 412 
0,13035,7123,817,811,95,932,95 17,933,048,078,5 109 1381169 200 230 292445 
0,140 38,3125,519,1112,76,333,16/19,2135,3:51,384,1 116 148 181 214 247 313 477 
0,160 43,3128,921 ,6 14,47,163,5621,6139,9158,294,9 131 168

1

205 1243 280 355 543 
0,180 48,3132,2124,0 16,07,953,9624,044,3164,7 \06 146 187 2291271 314 396 607 
0,200 53,2135,426,417,68,754,3526,448,771,1 116 161 206 252 298 346 437668 

1&0 
mm 

Umfang = 1,404 m da/di = 3,520 In daj di = 1,2584 
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Innerer Rohr 0 = 125 mm Äußerer Rohr 0 = 133 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· Cl 150.1.-

~:r: - 40 1- 20 - 10 1 ~ o 1+ 101 +25 1 +50 1+75 1 ~toT 150 1 2to 1250 13to 1350 14to 1 5to 1 750 l ui'öo ~~-
0,020 41,427,520,611 1 3,616,1213,3~20'61i38,656'593,2 ' 131 1169 206 /'249 1283 1361 I 
0,025 49,1132,5124,316,17,963,9324,545,667,51 112 157 203248 299 341 440 
0,030 56,137,1 1127,6118,39,02:4,46128,1152,377,4 129 182 235288 348 398 11513 
0,035 62,2141,1 130,620,3' \O,04,9~131,358,787,1 145 205 266327 393 452 1581 906 
0,040 67,6144,833,3122,1110,95,3g34,3164,496,l j l60 227 294362 438 1504 646 1020 
0,045 72,7:48,1 135,823,8 11 ,7'5,SOI37,069,8 \04174248 320395479 553 1711 1130 
0,050 77,6,51,l i38, 1 125,3i I2,4~6,16139,6;74,9 1111187 267346427 520 599 774 1240 
0,060 86,7156,642,3128,013,76,82144,283,8 125212 302 395490 597 688 891 1440 1980 
0,070 93,661,2145,9130,414,8!7,36148,1192,1 138

1
235 335 440 547 1670 773 1000 163012260 10 

0,080 10065,51149,032,415,87,8251,6199,0 149 254 365 480601 736 850 1110 Isod2530 
0,090 105169,351,7

1
34,1 116,718,2254,7 105 1591272 393 518651 800 924 1210 19702790 mm 

0,100 11 0112,5154,135,617,48,60157,5 111 168 289 419 554 697 858 994 1310 21403040 
0,110 114175,3156,2137,0118,d8,92159,9 116 176305 443 588 740 912 110601400 23103290 
0,120 118177,8158,1138,2118,619,20162,2 121 184319 465 618781 1963 11201490 247013530 
0,130 12280,1159,7139,3119,2:9,47:64,2 125 191 /333 485 646820 1010 IISO 15701262013760 
0,140 12582,2161,3140,319,719,7266,1 129 198346 504 673854 1060112401650 276013980 
0,160 13085,563,942,0'20,510,169,4 136 2091369 540 723922 11150 1350 18001304014400 
0,180 13588,81166,2~3,5:21,21I \O,572:~ 14222°1390 572 770986 12301145019501332014820 
0,200 13991,668,1144,821 ,810,8175;21148 229406 601 814 1040,131015402090,359015220 

Umfang 0,481 m dajdi = 1,150 In dajdi = 0,1401 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20· Cl 1501.-
~ N -< Stär-
",,:!:: 1 1 1 + 1 I I + :; 1----:;:-] + 1 + 1 + I + I + 1 + I + :t.!! - 40 - 20 - 10 - 0 + 10 +25 +50 +75 100 150 200 1" 250 300 350 400 600 750 1000 ke 

0,020 31,020,615,3110,25,05112,50115,4128,541,768,395,9 123 150 177 , 2051 260 
0,025 37, 1'24,818,412,2'6,042,9918,434,650,683,1 116 150 182 216 249 318 
0,030 43,028,721,2114,116,963,4512d40,159,097,0 135 175 214 253 292 374' 
0,035 48,532,223,915,97,81 13,8924,1145,266,7 110 153 199 245 289 334 428 660 
0,040 53,735,626,4117,518,6414,3°126,6150,074,0 122 171 222 274 324 373 480 7451 
0,045 58.538,828,719,1

1

19,4014,6929,154,781,0 134 188 244 301 358 412 530 829 
0,050 62,741,630,820,510,05,0431,459,187,5 146 204 264 328 389 450 580 911 
0,060 70,647,0'34,723,1 11 ,415,63135,667,1 100 167 234 304 377 1452 522 673 1060 1450 
0,07077,9151,738,325,4,12,516,16:39,5174,71111 186262 342 423 509 591 1761 12101660 15 
0,080 84,255,941,427,6,13,5

1
6,00;42,981,3 121 204289 378 467 563 65~ 846 135011860 

0,090 90,°159,6144,229,4'14,47,12146,0:87,31131 221 315 411 508 612 71~1 9231148012050 mrn 
0,100 95,2163,046,831,1 115,27,50148,993,°1140 237338 442 548 660

1

77411000 161012240 
0,110 1OO66'2149'032'71 15'97'86151'6'98~3 148 252360 471 587 708 8301080174012430 
0,120 104169, 151,2'34,116,68,2054,1 I 156 266381 499624 753 8841150 187012620 
0,130 108171,7153,2'35,417,218,50156,2 108 163 279401 527658 797 936122019902800 
0,140 11274,0155,0'36,5117,8:8,78158,2 112 170 292 419 553 691 83819861290 211012980 
0,160 118178,458,1138,518,719,26162,1 120~1 182 313 454 602 753 915

1
10801420 23403320 

0,180 12482,O'60,940,3119,69,7065,€ 127 193 334 485 646 812 98811701550 2570'3650 
0,200 1 29!85,2163,4141.9120,~rlO,0~68,2 133 203 353 513 685868106011250167027703980 

Umfang = 0,512 m da/di = 1,226 In da/di = 0,2034 
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Innerer Rohr 0 = 125 mm Äußerer Rohr 0 = 133 mm 

.:.:: Rohrtemperatur In 0 C (Lufttemp. _ 20· C) lsol.-
E EI"" - - Stär-
~&; +0 I I I + + 1 + + , + I + 1 + 1 + I + k ,..- - 40 - 20 - 10 - :+ 10 +25 +50 +76 100 160 ZOO 250 300 350 400 500 750 1000 e 

0,020 24,9116,612,48,22,4,0912,051112,5;23,0133,6155,0 176,2 )97,8 120 142 163 207 
0,02530,220,215,010,°,4,9712,4715,228,°141,367,5 93,8 12°1146 175 200 253 
0,030 35,3:23,517,511,75,76?,8717,8132,8148,2 78,8 110 14\ 172 206 236 300 
0,035 4O,1

1
26,6119,9

1
13,26,5013,25?0,237,354,8 89,8 126 161 197 236 272 345

1

528 
0,040 44,729,6i22,114,67,2213,61 122,4,41,561,1 100 141 1801221 264 305388597 
0,04549,2132,4124,2,16,07,9013,94124,6145,567,1 110 155 199 245 291 338 429 664 
0,050 53,235,0126,2

1

17,48,5514,24?6,7149,4
1

73,0 120 169 217 268 318 369 4691 7271 
0,06061 ,°139,929,819,89,724,83,30,5156,883,9 139 195 252311 369 4281 548 8551170 
°'°7067'7144'533,2122'°1°'815'36134'°163'6194,2 1561220 285 351 418 486 622

1 
9741340 20 

0,080 73,8148,636,324,011,815,8637,3170,0 104 173 244 316 390 466 542 6941090 1510 
0,090 79,352,4139,1125,812,716,30i40,V5,9 112 189 266 346 427 511 594 765112101670 mm 
0,10084,655,841,7127,513,516,7°143,081,2 120 204 287 374463 553 644 83513201830 
0,11089,6159,0144,229,114,37,07145,686,31 128 218 308 401 496 595 693 903114301980 
0,12094,°:62,1146,4130,5115,°17,40148,091,2: 136 231 328 427 528 635 742 9661540'2140 
0,13098,164,8148,431,9115,717,7250,2196,°1143 243 346 452 560 674 7881103°116402280 
0,140 10267,250,333,216,38,0252,5 100 150 255 362 476 590 712 8341090 17402420 
0,160 109172'°53,635,5117,3:8,59156,41108 162 278 395 520647 783 9191190119402710 
0,180 115?6,156,637,418,3

f
9,05j59,8 115 174 298 426 561 701 852 1000130021302990 

0,200 121 179,9,59,539,219,29,45,63,0 122 184 316 456 601 754 918 1080141023103250 

Umfang = 0,054 da/di = 1,301 In da/di = 0,2630 m 

':':;: Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isol.-

il' - 40 - 20 ~lo l: o 1+ lo l+25 1+50 1+75 1Irio It O Izrio 2t O 1 3~0 13!0 14riO 15riO 7!0 10~0 s~~r. 
0,020 21,114,1110,57,013,5011,74110,5;19,528,3146,3;64,783,2 101 12°1137 174 ' 
0,02525,917,212,98,584,232,12 12,923,8135,057,079,5 102 124 147 168 214 
0,030 30,520,2115,1 110,04,95:2,48115,1 128,°141,1 67,093,0 120 146 173 199 253 
0,035 34,923,017,311,45,64?,8217,3132,0147,0 76,8 106 138 168 1199 230 291 448 
0,04039,025,719,312,86,303,13 19,335,8

1
52,686,2 119 155 189 224 259 327 508 

1 1 lJ:,. 0,04543,028,3121,214,°16,9013,4421,239,5
1

58,095,1 132 172 209 249 288 3 ..... 567 
0,050 46,730,823,015,2?,503,73,23,243,163,1 104 145 188 229 273 316 401 624 
0,06053,435)26,4117,58,59,4,2826,7149,873,0 121 168 219 268 318 369 470 733 992 
0,07059,6,39,629,619,69,6614,79130,°

1
56,282,5 137 191 247 305 361 419 535 8351140 25 

0,08065,543,532,421,510,6
1
5,2633,2162,190,8 152 212 275339 403 468 599 9351290 

0,09071 ,2147,2135)23,3 11,45,68136,°167,899,1 167 233 302373 444 516 66010401430 mm 
0,10076,750,637,725,°112,316,0738,673,1 107 18°1253 1328405 482 561 72011401560 
0,110 81,553,8140,126,613,016,43:41 ,+8,°1115193272 353 1436 520 60578112301690 
0,120 85,856,842,328,113,76,7843,582,7 122 205 290 377 466 556 650 83813201820 
0,130 90,059,6144,429,514,417,12145,8:87,0 129 217 308 400 495 590 692 89514101950 
0,140 94,062,2146,430,815,°

1

7,4447,9 91,3 135 , 228 324 423 524 626 731 948115002080 
0,160 10166,8149,933,116,17,98'51,999,2 148 249 356 465576 691 810 105016802330 
0,180 10871 ,053,0'35, 117,1 18,4955,5 106 159 269 385 505 626 753 885 115018502580 
0,20011474,8155,8137,018,18,9758,7113169287 1 413544 675814958125020102820 

Umfang = 0,575 da/di = 1,376 In da/di = 0,3191 
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Innerer Rohr 0 = 125 mm Äußerer Rohr 0 = 133 mm 

':':;: Roh rtemperatur in 0 C (Lufttemp. = 20 · C) 1501.· 
E::l... Slär· 

~:i - 401- 201- 10 ~ O 1+ 10 1 + 25+50 ' + 75 1 1~0 11!0 1 2~0 12tO I s~o sto I ot1io 5~0 17tO luirio ke 

0,020 18,412,29,1616, 11 13,051,529,20[16,8124,640,456,0172,2187,9 104 120 1 SOl I 
0,025 22,715,1 11,27,4813,741,8511,3?0,830,349,569,398,9 108 128 147 186 
0,030 26,717,8113,38,8014,372,1613,2124,6

1

35,758,381,9 104 127 151174 2201 

0,035 30,5?0,3 15,210,1 14,972,4715, 128,141,0 67,0 93,9 120 146 174 201 254 390 
0,040 34,322,8 17,011,35,5612,7717,031,5146,1 175,5 106 136 165 196 227 287 4421 
0,045 37,9125,2118,812,516,1413,05118,9134,851,1 183,9 11 7 151 184 218 252 335191 4

5
9
4

211 
0,050 41,5? 7,520,413,6

1

6,70
1

3,33120,638,055,9 92,0 128 166 202 239 277 
0,060 47,8131,7,23,615,77,723,86123,9144,2:65,1 107 150 193 237 280 324 414 6361 869 
0,070 53,9135,7126,617,7 , 72~,3527,050,0173,6 1221171 220 270320 370 474 730; 998 30 
0,080 59,6139,5?9,4119,519,6314,80129,9155,4181 ,9 136 190 246 301 358 414 530 82311120 mm 
0,090 65,1 143,°132,°121,310,55,2032,6160,7189,5 149 209 271 332395 458 5841 91411250 
0,100 70,146,3134,5123,011,35,59135,165,896,6 162227295362430500 64010001370 
0,110 74,8149,436,8124,5 1 2,15,9537,6~0,4 104 174 245 318 390 465 540 6941090' 1490 
0,120 79,252,439,026,0 1 2,86,3039,9~5,0 111 186 262 340 418 498 580 74711701600 
0,130 83,5155,2141 ,127,4 13,516,64142,2179,3 118 197 278 361 446 531 619 7961250 1720 
0,140 87,557,8143,128,714,1 16,9944,3183,4 124 208 295 383 472562 658 844134011830 
0,160 95,062,7146,8131,1 15,27,52:48,2191,3 135 2291324 422 522 624 729 9421149012050 
0,180 10267,2'50,033,216,28,0351,998,3 146 248 352 459 569 681 799104016402270 
0,200 10871 , 153,0135,117,1!8,5155,31105 157 267 1379 495 615 734 865 1120178012490 

Umfang = 0,606 m da/di = 1,451 In da/di = 0,3723 

~::ä Rohrtemperatur in 0 C (Lufllemp. = 20· C) 1501.· 

~~.-< _ 40 - 20 1- 101 ~ O 1+ 101+25 +501+ 75 1 1~0 r ItO ' 2~0 12!0 1 3~0 Is!o I ot1io 1 5~0 I~ooo s~~r. 
0,020 1 6'5 11 '0:8'14i5'502'741 I '368'2 1 15'1 1 22'1 135'9 1~,0 163'9 78,0 90,9 106 133 I 
0,025 20,2 13,510,016,70?,351,6611O, I,18,5127,0 44,1,61,6 78,9 95,0 114 131 164 I 

0,030 23,815,9 11,817,893,951,9512,021,9131 9 152,2173'°193,3 112 135 155 195 
0,03527,4118,2 13,619,0214,53?,24 13,7i25,3136,7 60,184,1 107 129 156 179 226 347 
0,04030,820,415,410,215,0712,51 115,4'28,441,568,094,8 121 147 176 203 255 396 
0,04534,1 122,617,1111,315,6012,7717,1 13 1,646,0 75,6 105 135 164 195226 , 284 440

1 
0,050 37,224,818,7 12,416,1°13,0318,8134,650,582,9 115 148 180 213248 313 480

1 
0,060 43,\128'8i21'6 14,3[7,0613'52?1,8140,258,996,8 135 174 212 250 292 370 572

1

771 
0,070 48,9132,6124, 16,18,0013,97124,7145,8166,9 110 154 198 242 286 333 425 657 890 35 
0,080 54,5136,2i27,0117,918,8514,4027,451,274,7 123 173 222 272 322374 1 47 74011010 mm 
0,090 59,839,6129,6119,719,674,82130, 1,55,5182,0 136 190 246 300 356 414 528 2°11120 
0,1 00 64,8142,9132,021,2110,45,2032,6160,389,1 148 207 268 328 389452 57 89811230 
0,11 0 69,545,934,222,6111,25,5534,964,896,0 160 224 290 354 422490 62 9761340 
0,12073,9[48,836,424,111,915,88:37,1 169,1 103 171 240 311 3801454 527 6761050 1450 
0,130 78,051,638,4?5,5112,56,2039,2j73,3 109 182 256 330 4 484 564 72311301550 
0, 140 82,0154,2'40,4?6,8 13,16,52 41 ,3?7,3 115 192 ' 270 349 431 1513 600 77012 1650 
0,160 89,358,844,129,114,37,0745,284,9 126 211 1299 387

1

479 5 1665 85711350 I 60 
0,18096,363,4:47,4131,315,47,60148,9192,2 137 230 326 423 5241622 730 944 1490 2060 
0,200 10267,750,5133,316,48,1252,498,8 147 248 352 458 5681676792103016302250 

mfang = 0,638 m da/di = 1,526 In da/di = ,422 
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Innerer Rohr 0 = 1.25mm Äußerer Rohr 0 = 133 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. _ 20· Cl IsoL· 
.. N "" , I " 1 Stär· 
~i _ 40 - 20 I_IO! ,:0 1+ 101+ 2s L+ 5o l+ 7S I I~o ltO 2~0 12to ' 3~0 13tO I ~O Isto 1 7tO I,oto ke 

, ' ' • .,l , l ' I , I 1 0,020 15,0 1O,0,7,4714,~2:,4' ! 1,2417,48, 13,7i I9,9 32,6 45,1 i58,O,70,8 183,3196,2 121 
0,025 18,512,3,9,1116,0913,0511,519,18,16,9,24,740,1 55,7? 1,4 87,31 103 , 118 , 150 
0,030 21,914,5,1O,817,18,3,58,1,78,1O,8i20,Oi29,2 47,6 66,2 ,84,8 , 103 122

j 
141 178 

0,035 25,216,712,5
1

8,25,4,10\2,05,12,5,23,0,33,6155,076,3
1
97,9 119 141 163 ; 205 3151 

0,040 28,3118,814,19,304,62? ,30114,2,25,9i38,0 162,2186,3 i 110 134 160 , 1841232 358 
0,045 31,4,20,8,15,611O,315,12i2,55115,7128/8,42,1 !69, l i96,I : 123 , 15011781205 259 399 
0,050 34,422,8,l7,1,11,315,6112,80117,2,31 ,6146,2 76,0 ' 105; 135 , 165, 196 226 286 , 440, 
0,060 40,2,26,6,20,0113,216,56

1

3,26120,1 7,°154,2 ,88,8 1 124
1

1..59 , 1941230 267 337 52°1 702 
0,070 45,830,222,715,0,7,453,6922,842,261 ,8 ' 101 ' 142 182 223 264 306 ,388 597 810 40 
0,080 51,0:33,7 i25,21 16,718,3014, lI b5,4~7,1 ! 69,2 1141159, 204 2501297 344, 436 6731 916 mm 
0,090 56,0 137,0,27,6, 18,3,9,1014,51 128,01~1 ,8 76,3 , 1261175

1

226 , 277 1329 , 381 1483 748,1020 
0,10060,7i40,1130,0119,9,9,85,4,88,30,4156,4,83,0 137 192 247 , 303 3601417 1530 822,1120 
0,11065,243,132,321,4'10,65,2332,660,7189,61148 208 267 328 ' 390 452 576 894,1220 
0,120 69,5'46,0'34,4:22,8;11 ,3:5,56134,7164,8,96,°1159 223 11 287 '1 353 : 419 1486 : 622 1 96811320 
0,13073,7,48,7,36,5124,111 ,915,8836,8,68,9, 102 170 237 306 377 1 448

1

521 1667 104011410 
0,140 77,751 ,338,4,25,412,56,18i38,9172,8, 108 180 252 1325 400 , 475 556 709 111011510 
0,160 85,4,56,342,°127,813,716,75

1

42,7180,2. 1191199 2791362
1

445 , 529 618 791 11240,1700 
0,180 92,160,8,45,4129,914,817,2746,3,87,2 13°1217 3051396 488 582 678 862' 1370 1890 
0,200 98,565,048,4,32,O, 15,8,7,7749,7,94,0~ 140 , 234 330, 429 530 632 73! 952 1500 2070 

Um fang = 0,670 in da/di = 1,602 In da/di = 0,4709 

~~ Rohrtemperatur in 0 C (LuftteMp. = 20· Cl lsol.· 
.. N "" Stär-

~~ - 411 ! -20 -101 :0 1+ 10 1+~ I + so ' +75 1 Ito I,io 12to 12tO 1 300 3to ~o ~1 7tJ 10~0 ke 

I ' ' , I ~I , I' "I ' 0,020 13,89,11 6,86,4,58
1
2,271,14,6,88,12,7 18,4 29,8 141,2 153,3 64,9 75,9 88,6 , 111 

0,025 16,9,11,3,8,49,5,612,7911,3g,8,49115,6122,6 36,851 ,1 65,7180,1 94,0 1 109 138 
0,030 20,0 13,41O,0,6,6313,~, 1,651 1O,01 18,51 26,9 43,7 ,60,9178,0 95,0 112 129, 163 1 
0,035 23,0115,4,11 ,517,64j3,80p,891 1,5,21,2 30,9 150,5170,0 190,2 110 130 149, 188 ! 290. 
0,040 26,0 17,4, 13,018,6~4,~2, 1313,0124,0,34,9 57,0 ,79,11102 124, 147 1691213 328, 
0,04528,919,3,14,519,5814,7512,.3714,5126,7139,0 63,4 88,2 , 113 138, 164 189 238 3661 
0,050 31,8? 1,2,15,81O,5J5,22i2,6115,9129,3,42,8169,9 197,1 124 152 , 181 208 263 4041 
0,06037,224,8,18,5112,316,1013,04118,634,3150,181 ,91 115 147 1791212 246 311 1 479, 649 
0,070 42,428,221,114,0.6,9313,45121,3139,2157,2194,°1132 169 205 , 244 283 358 552 748 45 
0,080 47,431,423,5,15,717,74,3;85/23,8144,°,64,1 1061148, 190 231 275 3191404 1 623 844 mm 
0,090 52,134,6,25,9,17,318,524,23126,3148,570,71117 164, 21 1 2571304 354448 1 694, 940 
0,100 56,7 37,628,2!18,719,2514,0028,552,9'77,2 128 179 230 281 1333 388 492 7631030 
0,110 61,140,5'30,3:20,19,95:4,94[30,7157,1!83,6 '1 1391 195 249 ! 305 362 42 11 534 1 831 ,1130 
0,120 65,343,432,4? 1,5,10,65,27132,8,61 12189,81 149 i 209 268 329 ' 390 453 1576 1 899,1220 
0,130 69,446,034,322,8111,315,58,34,8/65,095,6 158 222 285 352

1

' 417 484 , 618 965, 1310 
0,140 73,348,636,2'24,111,95,8836,868,71 101 1168 235 303 375 444 5151659 10301400 
0,160 80'653'4'39'9:26'41 13'016'44~40'5:75'81 112 1861262 '1 337 417 495 575 7391150:1580 
0,180 87,558,043,2128,61 14,16,93~, 1 182,81 122 1 204 , 287 371 458

1
544 633

1
815 1270,1750 

0,200 94,262,4146,430,7115,17,41147,5,89,5 132 221 312 , 404 498 592 688 887 1400 1920 

Umfang = 0,701 m da/di = 1,677 In da/di = 0,5168 
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Innerer Rohr 0 = 125 mm Äußerer Rohr 0 = 133 mm 

~~ : Rohrtemperatur in 0 C (Lufttemp. = 20° C) 1501.-
L. N -': Stär-

~:! ! - 40 1- 20 - 10 ~ O + 10 1 + 25 1 + 50 1 + 75 1 1~0 1 1tO 1 2ilo I ~to 13ilo 13tO 4ilo I 5ilo"1 7to 11600 ke 

0,020 12,7;8,476,3414,2312,lOil,056,34,11,6117,O I27,7 138,4 i49,0 '\59,8170,o 81,51103 ! 
0,025 15,7!1O,57,80,5,2012,6011,29?,8114.4,21,0 134,1147,5 i60,5 74,0\87,5 101

1
126 

0,030 18,6,12,49,2516,1613,081,53,9,2817,1 ,25,040,5 56,3 ,71,888,0 104 119 ISO 
0,035 21,4114,3 1O,7?,1013,54 1,76110,7,19,728,8 ,. 46,8 165'°183,3 102 121 138 174 1 267 
0,04024,216,212,1 ,8,0213,981,9912,122,332,5 ,53,073,794,1115137157198 304-

I 1 1 I 0,045 27,01 18,°,1 3,4,8,94,4,43?,2 I 13,524,9
1
36,2 ,59,1

1
82,2 105 128 152 176 221 340 

0,050 29,6119,714,7,9,854,87,2,43114,9:27,3139,8 ,65,°190,51 116 142 168 194 244 374 
0,060 34,8i23,117,3,II,6,5,732,8417,4132,1 146,9 ,76,8 107 137 168 198 229 289 443' 602 
0,07039,8'26,5119,8113,26,55,3,25119,9,36,7,53,8 88,1 123 158

1
193 22,8 264

1

333 511 693 50 
0,080 44,6129,622,2;14,V,313,6322,34I,2,60,4 199,O 138 178 217 257 298 376 580 783 
0,090 49,1 !32,7 ~24,516,28,04'3,99,24,6:45,5, 66,9 110 153 197 241 285 331418 ' 648 872 mm 
0,100 53,5j35,5:26,717,78,7414,3426,9149,7

1
72,8 120 168 216 264 313 3631460 712 960 

0,110 57,8138,428,819,119,43:4,6829,053,778,8 130 182 234 286 340 394 500 7741OSO 
O,12062,O:41,130,s'20,4IO,I :5,00!31 ,1'57,6184,7 140 196 252 308 367 4241 SlW , 836,1130 
0,13066,°143,832,7121,710,75,31 :33,161,4190,5 150 209 269 330 393 454 578 ; 9001220 
0,14069,8146,4134,623,011,3'5,60'34,965,°195,9 159 222 287 351 418 484 617 960 1320 
0,16077,051,238,1 ,25,212,5'6,1638,6,72,0 107 177 247 320 393 466 541 692 10801480 
0,180 83,81

1
55,7141 A27,4iI3,5;6,7d42, 1 178,81 117 194 272 352 432 514 5~7 764 :1190 1640 

0,20090,159,8,44,629,6,14,6,7,23,45,585,1 126 210 295 382 470 560 651 836 1310 1790 

Umfang = 0,732 m da/di = 1,752 In da/di = 0,5606 

~~ ROhrtemperatu r in 0 C (Lufttemp. _ 20 ° C) 1501,-

,:;~ '" I I + I I I + I + i + I + I + + I + I + + , + Stär-~- - 40 - 20 ,- 10 - 0 1+ 101 + 25 + 50 + 75 100 150 I 200 250 300 1 350 400 : 500 ' 750 1000 ke 

, I'" I 1 I I ,I 0,020 1 1,2,7,48,5,60?,72 1,851°,935,5910,2
1
14,9 24,2 ,33,8 43,2 52,4 6 1,6 171 ,0 90,1 

0,025 13,99,2716,894,59'2,2911,156,90 12,618,430,0 ,41,753,365,1 76,588,31112 

0,030 16,5111 '018'181'5'45112'72I I'3618.1~ ' 15'0: 21 ,9135,6149,6 63,2 77,5 91,21 105 133 , , 
0,03519,0 12,719,416,303,1311,579,4317,325,341,257,4 73,I 8911 106 122 154 235 

1 
' ~ I . 1 

0,040 21,514,4IO,y,1513,5511,77IIO,7119,6i28,7146,6 65,183,0 102 120 139 175 , 268 
0,04523,9

1
16,°111,9

1
7,953,9611,9812,021 ,9,32,152,0 12,8 92,9 114 134 155 195 300' 

0,05026,417,613,18,751
14,352,17'13,2,24,2135,457,480,4 103 126 148 171215 331 , 

I I I ' , r , 0,060 31,2?O,71 15,510,315'!~ 12,5515,6128,61 41,8 68,3 95,1 122 149 1 175 203 256 , 393 532 
0,07035,723,8117,811,8,5':12,92,17,9,32,948,178,9 110 140 171 1202 234 295 1 455 618 60 
0,08040,126,720,°113,3,6,56,3,2820,137,0,54,289,0 124 158 193 228 265 334 , 515 702 
0,09044,4,29,5:22,2114,717,2813,63:22,2:41,0,60,099,1 138 176 215 254 295 372 , 575' 782 mm 
0,100 48,6132,3?4,2, I 6, I 7,96i3,96,24,3144,9 65,7 109 151 194 236 280 324 409

1 

633! 860 
o,tto 52,6,35,°,26,2,17,318,6214,28126,3148,671,3 118 164 211 257 304 352 446 690 938 
0,12056,5137,5,28,1 118,6,9,26

1
4,59,28,252,376,9 127 177 227 278 328 380 483 7461010 

0,13060,339,929,919,99,8414,8830,1155,982,2 135. 189 243 298 352 406 518 18021090 
0,140 64,O:42,4,31,6:21,1 1 1O,415,17~32,0:59,587,3 144 201 258 318 376 432 553 , 8581160 
0,16071,°147,°,35,023,3111,515,71135,5,66,197,0 161 225 290 356 421 485 6221 966 1310 
0,18077,651 ,438,4'25,4,12,616,2338,8112,3 107 177 248 320 493 466 536 68910701460 

I I ' .4 I 0,20084,155,741,7127,5113,6,6,7442,1178, 116 192 270 348 428 5081586 755 ,11701600 

Umfang = 0,795 m da/di = 1,902 In da/di = 0.6436 
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Innerer Rohr 0 = 125 mm Äußerer Rohr 0 = 133 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· Cl 1501.· 
~ N"""' . Stär. ".::: I + I I I I I I I + + + I + + + I + 1 + ~~ - 40 - 20 1- 10 _ 0 +10 + 25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 ke 

0,020 10,016,68:5,0 1 13,3~1,66:0'83'5,01 19,24 13,5 21,8130,2 ;38,8147,2 '55,6 64,3 8 1,2 1 
0,0251 2,518,26,6,214, 1212,0611,0216,22111 ,5,16,7 27,037,5148,058,869,5 79,7 100 
0,03014,8

1

9,827 4014,90?,4611,227,42113,7119,8 32,2 44,8157,1170,0 82,9194,9 120 
0,0351 7,111,418,565,692,8511,41,8,57115,9122,9 37,3 51,9166,2 81,0196,0 111 11391212 
0,0401 9,4112,99,6 16,423,2311599,70118,026,042,359,075,3192,0 1 126 157 241 
0,045~ 1, 14,41O,8i7,183,59 1,781O,8?0,129,1 47,365,9 84,3

1

103 121 141 1 176 2691 
0,050123,91 1 5,912,0?,943,951 1,9~i I2,022,132,1 52,272,993, 1 1141133 155 195 298 
0,060 128,31 18,9 14,219,4014,66i2,3~14, l i26,138,061,986,3 110 135 158 1841231 355 480 
0,070132,6121,716,310,815,3512,67116,2130'°143,9 71 ,5 99,2 1271156 183 213 267 412 555 70 
0'080 ß6,6124,418,3 12,216,0313,~ 1 8,3133,8i49,7 81,0 112 144 176 208 241 303 467 630 mm 
0,090 40,6 7,°120,313,56,6913,3320,4137,555,390,0 125 160 196 232 269 339 521 704 
0,100 44'6129'622'214'~'3313'~22' 41,2160,698,7 138 176 216 255 296 373 574 775 
0,110 48,4132,224,1 16,17,9413,9~4, 144,7165,9 107 ISO 192 2351277 322 406 16261 826 
0,120 52,034,625,91 7,3 ,554,2426, 1148,170,9 11 5 162 207 254 300 348 440 678 917 
0,130 55'~136'*7'71 18' 9, 14'14'53:27'9\15 1 '~ 75,8 124 174 2231272 322 373 474 730 990 
0,14059,439,2129, 19,59,714,80129,754,7180,6 132 185 238 291 344 398 S07 782 1060 
0,160 66,043,632,7121,610,715,3332,961,190,1 148 207 267 326 387 448 569 8791200 
O,ISO 72)47,s I135,8?3,7!11 ,8115,8436,21167,4\99,0 163 229 295 3611428 4961631 978 1330 
0,200 ~8,452,038,9125,812,8,6,35139,4 73,4 108 178 249 322 396 468 J 544 692 1070 1460 

mfang = 0,858 m da/di = 2,053 In da/di = 0,7191 

"':C Rohrtemperatur in 0 C (Lufttemp. ~ 20· Cl 1501.· 
~~ ...., stär· 

i~ - 40 - 20 1- 10 1 ~ O 1+ 10 1+ 25 1+ 50 1+ 75 1 1; 0 I lt o 1 2~O 1 J o 1360 13!0 1 4~0 1 5~o 17t o l l600 ke 

• 1 1 I 1 71, 1 I I I 1 0,020 9,186, 1214,6013,06 1,531°,7714,6218,43112,320, 1 27,8 35,543,4 SO,9 58,5 73,9 
0,025 11,47,5815,6813,79

1
1 ,890,9515,70 1 0,~ 15,2 24,834,4

1

44,0 53,8 62,9 73,091 ,9 
0,030 13,69,006,7514,512,251,1216,76112,4 18,1 29,540,9 52,4 64, 1 74,887,01 109 
0,035 15,711O,417,7915,23?,611 ,3017,80114,421,O 34,2 47,3 60,8 74,286,5 101 1271194 
0,04017,8 11 ,818,8415,9412,971 ,4718,84

1
16,323,938,853,8 69,0 84,2 98,4 115 144 221 

0,045 20,0 13,219,8916,63h,32 1,6 9,90 18,3 26,743,460,277,294,2 110 129 161 247 
0,05022,1 14,6110,917,3213,65 1,82 11 ,°120,229,548,0 66,7 85,4 104 122 142 179273 
0,060 26,2117,4\13,°18,6614,3212,16113,°123,935,0 57,0 79,1 102

1
124 146 169 213326 440 

0,070 30,120,115,0 1O,04,98?,48115,Of27,6140,5 65,7 91,2 118 143 169 195 246378 510 80 
0'080 34'022'61 16'91 11 '315'63f'7~8 1 6'9131'345'774'3 103 133 162 19122128.0429 580 mrn 
0,090 37,8?5,118,8 12,616,2513,0918,8\34,8SO,8 82,8 1151148 1181 213 247 313479 647 
0,100 41,5127,6?0, 13,8,6,8413, i20,738,255,891,2 127 163 199 235 272 345529 714 
0,110 45,130,°122,4:14,9 7,423,67122,5141,6160,799,6 139 , 178 ' 217 256 297

1

3761577 780 
0,120 48,632,424,2 16,1 ,003,9624,3~,965,6 108 1501192 234 277 321 407624 845 
0,130 52'134'725'91 17 '218'5614,241126,1 1~' 1 1 70'5 115 161 206 253 297 345 438 1671 909 
0,140 55,536,9127,6 18,219,1014,5127,8151,3175.2 123 172 220 270 318 369 1 468 [71 9 974 
0,160 61,941,130,820,410,15,0230,957,483,9 138 1921248 304 357 416 529811 11 00 
0,180 68,145,3133,822,5 11 ,25,52:34,°:63,392,4 1531213 275 337 397 4621587 1902 1230 
0,20074,149,436,824,4112,26,0237, 168,91102 167 234 , 3011369 435 506 644 991 13SO 

mfang = 0,92 1 111 da/di = 2,203 In da/di = 0,7898 
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Innerer Rohr 0 = 125 mm Äußerer Rohr 0 = 133 mm 

~f;l ROhrtemperatur in 0 C (Lufttemp. = 20" Cl 1$0.'0· 
.. N '" Star. "".: I 1 + I + + 1 + 1 + 1 + I + + 1 + I + I + 3;.!! - 40 - 20 - 10 - 0 1+10 +25 +50 +75 100 150 200 250 300 350 400 500 750 1000 ke 

0,0208,535,6914,25:2,8411,42;0,7114,2617,8211 ,4 18,525,532,8 ,40,0147,054,1 68,2 I 
0,025 10,6?,055,293,521,760,8815,28

j
9,68 14,1122,831,740,649,8 '1 58,567,3184,8 ' 

0,030 12,718,40,6,3114,20e, IOII,0516,32 I 1,5 16,8 27,3 '37,8 48,4 59,2 70,0 80,5 101 
0,035 14,719,747,304,862,43 1,217,3013,4

1
19,43 1,743,956,2 68,9 81,2 93,8 , 118 180 

0,040 16,711 ,08,2815,5212,751,378,2715,2 22,1 36, 1
1
50,064,078,292,3 107 134 205 

0,045 18,612,319,2516, 1613,07 1,5319,24[17,024,840,556, 1 72,787,5 1041120 ISO 230 
0,05020,513,610,216,7913,3911,69110,3118,8127,444,7 62, 179,496,8 115 132 166 254 
0,06024,416,2 12,118,0814,032,0112,222,3132,7 53, 1174,0 94,1 11 5 136 157 198 302 408 
0,01028,1118,714,09,3614,662,3214,°125,837,861,5 185,3 109 133 157 182 230 351 474 90 
0,080 31,821, 11 5,810,615,26,2,61115,8[29,242,8 69,6

1
96,3 124 151 178 206 261 398 538 mm 

0,090 35,4,23,617,611,815,842,89117,7132,647,777,6 108 139 169 199 230 292445 602 
0,10039,°125,919,4 12,9

1
6,41 3,18,19,5135,952,4 85,5

1
11 9 153 186 2 19 254 322 492 665 

0,11042,5128,121,114,1
1

6,973,46121,2139,157,093,3 129 166 203 239 277 351 538 727 
0,12045,830,422,8 15,17,503,7322,942,261,5 101 140 180 219 260 299 380583 789 
0,13049, 1132,524,5 16,28,0314,0024,5145,266,0 108 151 194 236 2791322 409 628 850 
0,140 52,4:34,.6126,117,3:8,56114,25126,1 1[48,270,4 11 6

1
161 207 253 298 344 437672 911 

0,160 58,638,8129,1 19,3
1

9,584,7529,254,0 78,9 130 181 233 285 346 389 494 760 1030 
0,180 64,6i42,8132,0?1,3 \O,6:5,25i32,~59,7 87,4 144 200 258 416 374 432 550 846 1150 
0,200 70,446,735,°123,211,5,5,7335,3,65,395,6 158 220 282 446 4\0 474 604 930 1260 

Umfang = 0,983 m da/di = 2,353 In da/di = 0,8559 

.;,~ Rohrtemperatur in 0 C (Lufttemp. = 20· C) Is~L. 

!l' - 40Gr::'~"J+o 1+ 101+ 251+50 1+7S l tiio I t! o 12ÖO 12! 0 I ~iio 13! O I 4iio Isiio 17! O 11O"ö0 s~:r. 
0,0207,96;5,313,9812,651

1

1,32;0,66
1
4,00\31 10,6 17,3124,030,837,543,9150,964,1 , 

0,025 10,06,5814,95
1
3,28 1,651°,824,989,1213,221,529,7 38,2 46,5 54,763,379,7 I 

0,030 11 ,9?,8915,92
1
3,91 1,97

1
°,985,9210,9 15,7 25,635,345,655,565,2 75,795,2 

0,035 13,819,156,8414,5412,281,1316,84112,7,18,229,840,8 53,0 64,375,888,0 1101167 
0,040 15,610,47,7815,1712,591,2917,8°114,4120,834,0 47,3 60,2 73,1 86,5 100 125 191 
0,045 17,411 ,618,7°15,7912,9011,44,8,74116, 123,338,052,6 67,482,096,8 112 140 215 
0,050 19,3112,819,616,42?,20,1,599,65

1
17,8

1

25,8 41 ,8 58,0 74,6 90,7 107 124 154 238 
0,060 22,915,2 11 ,517,61i3,7911,8911 ,5121,230,650,069,788, 8 108 128 147 184283 384 
0,070 26,5,11,6113,318,80 ,372,19 13,31244135,457,880,2 103 125 148 170 214 328 444 100 
0,080 30,020,0 15,°

1

9,96[4,95 2,4715,°127,640,265,391,0 117 142 168 193 244 373 1 503 mm 
0,090 33,422,3116,71 1,15,512,74 16,7130,8:44,8 73,0 102 130 159 188 216 273 417 562 
0,100 36,8,24,6118,3112,36,0713,02 18,3133,8149,380,5 112 143 175 207 239 302 460 1 621 
0,110 40,126,7120,0 13,46,60,3,2920,°136,8153,887,9 122 156 191 226 261 329 503 680 
0,120 43,328,8121,6114,4?, 123,55121,7139,8158,2 95,2 132 169 207 245 283 357 546 738 
0,130 46,430,923,1 15,V,643,81 ? 3,2142,7162,6 102 142 182 223 264 304 384 589 796 
0,1 40 49,632,9,24,716,518, 1514,05124,8145,666,9 109 151 194 238 282 325 411 630 854 
0,160 55,736,9,27,618,419, 134,53,27,9151 ,2 75,0 123 171 219 269 318 368 465 716 ' 968 
0,180 61,540,830,520,3

1

10,15,0130,9156,7 83,0 137 190 244 298 353 409 517 798 1080 
0,200 67,044,633,322,111,05,4933,8,62,290,8 150 209 268 327 388 450 5698801190 

Umfang = 1,046 m da/di = 2,504 In da/di = 0,9178 

103 



Inner.er Rohr 0 = 125 mm Äußerer Rohr 0 = 133 mm 

~:c Rohrtemperatur in 0 C (Lufltemp. ~ 20· C) Isoi.· 
.. 1:1 ...., -- - -- - - - - - - -- - stär· 

;]1 _ 40 1-20 : -10 ~ o 1+ 101 +251+501+751100 ';0 I ~o 12;0 1300 13;0 otOO 1500 17;0 10+00 ke 

0,020 7,09~,72;3,55:2,351 '18;0'59i3'556'4~9 9,48 15,321,2 27,2133,4 39,1 45,056,8 
0,0258,85,5,9514,422,9311,47;°,7414,448,1711,819,1 26,5 34'~ 1 41,6 48,9 56,2 71,2 
0,030 10,6,1,10,5,28,3,5] ,1,75,0,88,5,28,9,7 14,1 22,8 31,S 40,7149,7 58,6 67,4 85,3 
0,035 12,3S,2316,14:4,OS:2,0311,036,15P ,3, 16,4 26,5 37,0 47,3 57,9 68,0 78,298,2 150 
0,040 14,09,3616,9914,64i2,32,1,1717,02112,S,IS,7 30,2 42,1 53,8165,S 77,4IS9,1 112 172 
0,045 15,7110,517,825,18,2,5911,3017,82,14,3,20,933,947,2 60,1 73,4186,8 100 126 194 
0,050 17,3,1I,6IS,6515,73?,S611,43S,62,15,923,2 37,5 52,3166,3 81,1 96,1 111 140 214 
0,060 2O,7113,7

1
10,36,SI 13,42,1 ,71 10,2,18,9;27,6 [44,7162,3 79;3 97,0 1\4 132 167 255 342 

0,070 23,9115,9 11,97,90,3,~1,98, 11 ,9121,9, 32,0 52,0 72,1
1

92,1 113 133 153 193 296 398 120 
0,080 27,01 IS,0[ 13,6S,9914'~12,2313,5,24,91 36,3 59,1 S2,0 105 129 151 174 219 337 453 mm 
0,090 3O,22O,115,111O,04,99[2,4915,1 :27,S4O,6 65,9 91,6 117 144 169 195 246 376 508 

1 1 , 
0,100. 33,3,22,116,611,°15,50[2,74,16,7130,744,772,7 101 129 159 187 215 272 415 561 
0,11036,4,24,1 18,112,0,6,0212,99118,2i33,548,7 79,5 110 141 173 204 235 297453 614 
0,120 39,4?6,119,6,13,016,50[3,24119,7136,252,7 86,0 120 153 187 222 255 322492 668 
0,13042,3128,121,0,14,°17,0013,49,21,1139,056,692,5 129 165 201 239 275 347 531 720 
0,140 45,3,3O,0;22,5115,0?,48

1
3,7222,6141,6

1
6O,6 99,0 138 177 215 256 294 372 570 774 

0,160 51,0'33,925,316,818,434,20~,4'46,8' 68,2 112 155 200 243 289 '1 333 422 648 876 
0,180 56,6:37,6:28,018,7i9,34J4,66~,2152,01 75,8 125 172 222 271 322 372 470 724 978 
0,200 62,041,230,720,5 1O,2!5,IO,31 ,057,083,2 137 190 244 298 355 409 518 7951080 

Umfang = 1,172 m dajdi = 2,805 In dajdi = 1,0312 

E~ Ro hrtemperatu r In 0 C (LufUemp. ~ 20 · C) Isol . 
.. N """, _ ----- Stär-

;]1 - 40 1_ 20 1_10 I ~ O 1->- 101+ 25 : +501 +75 100 I I~O ' 200 2~0 1300 3;0 ~O 1 500 7~0 110+00 ke 

0,020 6,4714,3313,25?,1711,OSI0,54'3,25,5,948,66 13,9 19'525'3130'5 1' 35'941'352'° I 
0,0258,0815,38 ,032,69

1

1,340,67i4,03i7,421O,S 17,424,331,6

1

37,944,751,764,8 
0,0309,6816,42 ,SI 13,211,6010,SO,4,82ß,87 12,9 20,829,1 37,745,353,461,977,5 1 
0,035 11,217,455,5913,731,861°,93,5,5910,315,024,333,8 43,7 52,7162,1 71 ,990,0 138 1 
0,040 12,S~,4916,37i4,2512,121 1,06,6,3711,7 17,1 27,738,549,5160,°170,781,8 108 157 
0,045 14'419'5217,1414,7.6i2'3811,1917,1413,1 19,231,043,1 55,5167,1 79,391 ,8 116 176 
0,050 I 5,S,IO,6J1,9 I 5,2712,63,1,32(7,90 14,6,21,334,447,7 61,3 ,74,288,0 101 128 194 
0,060 18,91 12,619,476,273,141,57~,4711 7,425,4 41,2 57,073,189,0 105 121 153 232 312 
0,07021,9114.6111,017,2613,641,8211,0,20,2129,447,8 66,2 84,9 103 122 140 197 270 364 140 
0,08024,916,9112,518,2314,122,0612,5122,933,4 54,4 ,75,396,5 118 139 159 201 307 414 mm 
0,090 27,81 18.5\3,9[9,21~,602,29, 13,9125,637,3 60,8 ,84,3 107 132 155 178 226 ,344 1463 
0,10030,720,4115,3110,25,082,53,15,3128,241,167,293,3 119 146 171 197 250. 381 1512 
0,11033,6122,3116,7111.15,552,7716,8'130,8144,973,5 102 130 159 187 216 274 418 561 
0,120 36,424,2118,112,06,003,00IS,233,448,7 179,6 I1 lj 141 173 203 235 297 454 , 610 
0,130 39,2126,1119,5112,916,463,22119,6136,o52,4183,6 119 152 187 219 253 320490 1659 
0,14041,928,0,20,9113,86,923,44;20,9138,556,191,6 127 163200 235 2713431525

1

707 
0,160 47,331,5'23,6,15,717,84,3,S9,23,6'43,563,4 103 144 1851

1
226 266 307 389 597 SOl 

0,180 52,635,026,2117,58,704,3226,3'48,470,6 115 160 206 252 297 343 4341666 896 
0,20057,838,4128;819,29,554,7428,953,1 177,7 1127 ' 176 227 1277 327 378 478 734 ' 991 

Umfang = 1,29S m dajdi = 3,105 In daj di = 1,1331 
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Innerer Rohr 0 = 126 mm Äußerer Rohr 0 = 133 mm 

i~ Rohrtemperatur In 0 C (Lufttemp. ~ 20· Cl Isol.-
......... Stär 

;:i _ 40 1_ ::wl-10 I ~ O + 10 1+251+50 1+751 1~0 I 1! 0 1 2~0 12!0 I s~o , s!o I ~O 5~0 7!0 1 utoo ke 

0,020 6'03~14'0 113,00'2,01 1,00:°,50;3,0015,51
1
8,01 13,1 118,2123,2 :28,2 133,5 :38,3 :49'01 I 

0,0257,50 ,9713,742,501,250,6313,746,88110,016,322,6 29,0 35,2141,6 '47,9 '60,8 
l\C 1 1 1 1 I 0,030 8,9615,9414,482,,,,, 1,49,0,75,4,4818,25111,9 19,5i27,0134,6 42,2 49,7 ,57,4172,5 

0,035 1O,~6,9215,203,471 ,731°,8715,2°19,60 13,9 ? 2,6131,4 4O,2149,0157,8 i66,9 84,1 128 1 
0,040 11,917,9015,923,951,971°,98,5,90110,915,9 25,7135,7145,7 ,55,7

1

65,9 76,1 ·95,6 146 
0,045 13,4,8,8716,6414,432,21 1 1,1O,6,~12,217,8 28,9

1
40,0151,1 162,3 73,8 ,85,3 107 163 

0,05014,89,83 ,36
1
4,912,4511,2217,36113,519,732,044,2 56,5 ,68,9 81,6

1

94,2 119 IBO I 

0,060 17,611,88,815,85 2,92
1
1 ,468,831

1

16,2'23,6 38,1 ,53,0 167,5 82,5 98,0 112 1421216 291 
0,07020,513,710,216,773,381,691[ 10,218,8127,4144,36, 1,578,5!96,1 114 130 165 251 ' 338 160 
0,080 23,315,5 1 1,617,7013,841I,921I,6i2I,33I,2150,5170,O ,89,5 [ 109 13°1148 187 286 1384 mm 
0,090 26,117,313,°18,619,302,15113,°,23,934,9 56,6178,4 1100 123 145 166 210 320 430 
0,10028,819,1 14,49,504,742,3714,426,.1138,562,686,7 111 136 1601184 233 , 354 1476 
0,110 31,520,915,710,45,19,2,59115,728,9:42,1 11 6816195,0 121 ' 149 175 202 , 256: 389 522 
0,12034,122,71 7,0 11,315,632,81

1
17,031,445,7 74,6110411321162 190 219 278 · 423 i 568 

0,130 36,7124,4,18,312,26,(Xh0318,3'33,8149,2 BO,5 1121142 174 205 236 300 ' 457 614 
0,140 39,3126,219,613,o:6,4913,24!19,6?6,2152,6 :86,4 11911521186 ' 22012531321 1490 658 
0,16044,4129,622,114,8 '363'6522'240'9

1
59'5

1
97,4 135 172 21°1249 2871364 ,557 746 

0,18049,5i33,0124,616,518,18:4,0624,7145,566,3 lOS 150 192 23°12781322 14061622 835 
0,20054,5,36,3,27,0,18,119,00,4,46:27,1 ,50,072,9 119 165 211 258 306 ' 355 448 ~ 685 924 

Umfang = 1,423 m dajdi = 3,406 In dajdi = 1,2255 
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Innerer Rohr 0 = 130 mm Äußerer Rohr 0 = 140 mm 

.. :c Rohrtemperatur in 0 C (Lufttemp. = 20· Cl IsoI.· 
f:3", -- Stär. 

~]i -40 - 201- 101:':01+101+25 '+501+751160 I!O 1 2~0 12!0 360 13!O I ~o 1560 17!0 1:00 ke 

0,020 43,4:28,8?I,5114,2j7,0513,502I,514O,4)59,3 98,0 1138 177 216 261 297 379 I 
0,02551,5,34,1125,4116,818,3514,1225,7147,870,9 / 117 164 213 260 314 358 461 
0,030 58,8,38,8,28,919,219,4514,68?9,4154,8,81,0 135 190 246 302' 365 418 537 1 

0,03565,243,O,32,1?I,3
1

IO,55,1832,8
1
6I,591,4 152 215 279 342 413 474 610 950 

0,04070,8,46,9135,°,23,111,415,6536,°167,5 101 168 238 308 380, 460 528 6781070 
0,045 76,35O,4137,5,24,9 12,2,6,0838,8?3,1 109 182 259 336 414 503 578' 7451190 
0,050 8I,2,53,614O,O?6,513,06,4641,5178,4 117 196 270 363 448' 546 628, 800POO 

0,060 9O'8159'3144'3i29'31 14'47'1346'~387'8 131 222 313 414 511 626 721 1 93415102080 
0,070 98,I I64,3,48,O,3I,8,15,6?,705O, 96,5 144 246 351 461 572 704 81O)105O1710?370 10 
0,080 10568,6,51,3133,9116,6)8,1854,1 1041156 266 382 504 630 771 892i1160 18902650 mm 
0,090 11072,554,2,35,7117,518,6157,3 110

1
166 285 411 544 683 837 968,12702070'2920 

0,100 115?5,956,7137,3118,2i9,OO:60,2i 116
1

176 303 438 581 730 900104011370224013180 
0,110 120f8,858,838,8 18,919,3362,71121 185 320 464 616 776 9561110 1470'24203440 
0,120 124181,4:60,8140,°119,519,62'65,1 1261193 335 487 648 8 17110\0'118015602590:3690 
0,130 12883,962,541,220,19,9167,2 131 200 349 508 677 8581060 1240 165027403940 
0,140 131186,0)64,1 142,2'20,610,269,2 135 207 362 529 705 894,1110 1300 1730'28904170 
0,1601 3689,666,944,0:21,510,672,7143219387565 757 9651200141018901319014610 
0,180 14193,069,3'45,5122,211,076,0 149230 408 598 806 1030 1290'15202040134705050 
0,200 14695,871 ,3146,8122,911,378,7 155240 425 629 852 1090137016202190375015470 

Umfang = 0,503 m da/di = 1,143 In da/di = 0,1336 

.. :c Rohrtemperatur in 0 C (Lufttemp. _ 20· Cl Isol.-f:3 ", ____ - Stär-

~]i -40 - 20 - 101:':01+ 10 +25 + 50 1 + 75 1 1~0 11!0 1 2~0 12!0 1 3~0 1 3!o 460 5~O 17!0 1:00 ke 

0,020 32,4;21,516,O;IO,6!5,30?,6216,1 129,943,7 71,6 100 1128 156 [ 185 215, 272 I 
0,025 38,9?6,OI19,212,8,6,33,3, 1319,2136,253,O 87,0 122 156 191 226 260 333 1 
0,030 45,I PO, I? 2,214 817,2913,61122,3142,061,7 , 101 142 1183 224 2651 305 391 
0,035 5O,6133,7?5,O I6,68,19,4,0625,247,369,8 115 161 208 256 3031 349 4471 691 
0,040 56,2j37,227,618,519,0314,4927,8152,3?7,3 128 179 232 286 3391 3911 5021 780 
0,045 61,3140,6'30,019,9,9,82

1
4,9030,457,284,6 141 196 1255315 374431 555867 

0,050 65,743,632,2,21,410,55,2732,861,891,5 153 213 276 343 408 471 606 952 
0,06074,0:49,236,3[24,011,91

1

5,89
1
37,370,2 104 174 245 318 394 472 547 7041110 1520 

0,070 81,4154,2140,°126,613,16,44141,3,78,1 1116 194 274 357 443 1 531 618 7961260 1730 15 
0,080 88,Q58,443,328,814,16,9744,885,0 127 213 302 395 488 587 685 88514101940 mm 
0,090 94,1162,4146,3130,715,07,45,48,°191,3 137 231 328 430 532 640 749, 965115502150 
0,100 99,565,948,9132,515,9?,85151,1 97,2 146 248 354 462 574 692 810 1050 16902350 
0,110 10569,251,3134,216,718,2254,0, 103 155 264 376 493 613 740: 868113018302550 
0,120 10972,1153,635,617,318,5656,5 1 163 278 398 522 652 7881 9241210 19602740 
0,130 113174,855,636,9 18,08,8758,7 113 170 291 419 551 688 833 979128020902930 
0,140 117177,357,438,2118,619,1560,8 117 177 305 438 578 722 8761030135022103120 
0,160 12481 ,9160,6140,219,6,9,681165,°1125 190 328 474 629 7 9561130 1490245013480 
0,180 13085,763,642, 120,510, 168,5 133 202 350 507 675 850 1030 1220 162026803830 
0,200 13589,1 166,243:8'~I,31 IO,57 I ,3 ' 139 212 369 1537 716 90711 1013101740,29004160 

Umfang = 0,534 III da/di = 1,2 14 In da/di = 0,1942 
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Innerer Rohr 0 = 130 mm Äußerer Rohr 0 = 140 mm 

0,02026,017,3 13,08,604,282,14113,1 124,0135,1 57,4179,810211261148 170 2161 
0,025 31,6121,115,710,45,202,5815,9129,3

1
43,1 70'~ 1 97,9 125 153

1
183 209 265 

0,03036,824,619,3 12,26,023,00 18,634,3 50,582,51115 147 181 215 248 314 
0,03542,0127,920,813,816,803,40121,1 138,9157,5,93,9 131 1692061246 285 360 1 551 
0,04046,7,31,023,1115,317,58,3,77123,5143,464,0 105 1471189232276 319 405 6231 

Isol_
Stär-

10'00 ke 

0,045 51,333,825,216,78,304,11 125,7'47,5170,1 11 116 1622081

1
256 304 354 448 693 , 

0,05055,636,627,3 18,18,964,43,27,9151,6,76,0 126 176227281 1333 386 491 760 , 
0,060 63,641,731,120,710,25,0531,859,387,5

1
145 204 264 325 385 448 574 894 ' 1220 

0,070 70,746,534,623,011,315,60,35,4166,498,4 1631230 '298 368 436 508 651 102011400 20 
0,080 77,150,637,925,012,36,1238,8173,2 108 181 254 330 408 487 567 726 1140 1580 mm 
0,090 82,854,64O,826,913,2,6,57~2,0,79,2 117 1197 278361

1
446533 1 620 800 1260 '1750 

0,10088,4158,343,428,714,117,00144,8,84,91 1261 213 300 391 484 578 674 873 138011920 
0,11093,561,6,46,130,414,97,37147,5,90,3 134 228 322420,519622 724 944 1500 2070 
0,12098,2'64,948,331,8;15,67,7350,1195,3 142 , 242 342446 554 664 7751010 161012230 
0,130 10267,750,533,316,3'8,0752,4100: 1491255 361472 588 704 823 1070 ' 1710 2380 
0,140 10670,052,534,617,08,3954,71 104' 156 267 379496 620

1
744 872 1130 1820 2540 

0,160 11375,256,036,918,18,9458,8 113 1691290 419544 678 818 960 1250 2030 '2830 
0,180 12079,359,139,0'19,19,43162,4/ 120 181 311 44658817331889 ,105011360 222013120 
0,200 12683,362,040,920,09,8665,7 127 192 330 476628 787 958 1130 14702410 3400 

Umfang = 0,566 m da/di = 1,286 In da/di = 0,2513 

';':c Rohrtemperatur in 0 C (Lufttemp. - 20· Cl 1501.-
E ~ "" Stär-

i~ - 40 - 20 - 10 ~ o +101+25 +50 l+75 1Iilo It O 2ilo 2to 1 3~0 3~0 1 41>0 5ilo 7! O 1 toto ke 
0,02022,114,7,11,07,313,641,8111,0;20,429,5 ,48,3 67,5 86,8105125 143 
0,02527,018,013,48,954,40

1
2,2113,424,836,559,4 82,6 106 ,129154 176 

, 'I 
0,03031,821,0115,810,55,16,2,5915,8129,243,0 ,70,0 97,0 126152181 2~ 

182 
223 
264 
304 467 
341 530 
380 591 
419 651 

0,03536,5,24,0118,111 1,95,902,95P8,1 33,449,080,3
1 

111 / 145175208 240 
0,040 4O,8?6,820,213,3,6,5713,2820,2 37,4 54,9 90,01 125 162 197 234 270 
0,04544,9,29,522,1 114,6,7,2013,59,22,2141 ,260,5 99,2

1

138 179218260 300 
0,05048,832,224,015,9 7,833,9024,2145,066,01107 151 196239285 329 I 1 , 

0,060 55,936,827,518':18,95~,4727,9152,01 76,4 126 176 228 279 1332 385 491 765 1040 
0,07062,4141,4130,8,20,,10,15,00131,3158,686,0 143 200 258 ,317377 437 558 871 1' 119025 
0,080 68,545,533,8,22,4111,°15,48134,664,8194,7 158 222 1287354 420 488 625 977 1340 mm 
0,090 74,4149,236,624,3111,95,93137,670,71103, 174 243 315389463 538 687 1080 1490 
0,10080,0152,839,3,26,112,8,6,34

1

40,3,76,11111 1881264 343422504 585 749 119011630 
0,11085,0156,041,827,713,616,7142,981,211191201 284 369455542 631 810 1290 1770 
0,12089,5159,2

1
44/29,314,3,7,07145,4:86,1 127 2141303 393486580 678 871 1390 1910 

0,13093,8162,1 146,330,715,0 ,42147,7190,6 134: 226 321 418516 ,617 722 931 148012040 
0,140 97,9164,6148,432,015,7,7,76,49,9

1
95,0 141 238 338 441546 ,653 / 762 989157012170 

0,160 106169,652,034,416,88,3254,1 103 154 260 372 485 602 722 845 10901175012430 
0,180 113174,055,2136,617,918,8557,81111 165 281 402 526653,785 9231200,193012690 
0,200 118178,0,58,138,618,89,3561,2118 176 299 430 567704848 1000 1300 209012950 

Umfang = 0,597 m da/di = 1,357 In da/di = 0,3054 
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Innerer Rohr 0 = 130 mm Äußerer Rohr 0 = 140 mm 

.;,:;:: Rohrtemperatur In 0 C (Lufttemp. _ 20' C) 1501.-
E~~ ~ä~ 

;~ - 40 ! - 20 1 - \0 1 ~ 0 '+ 10 + 25 1 + 60 1 + 75 1 1110 1 Ito I 2110 1 2to 3110 3tO 4110 511017!0 10"'00 ke 

0,020 19,312,S9,546,38'3,18;1,59,9,60:17,6i25,7 142,1 58,5175,1 92,0 108 125 166 
0,025 23,715,7111,77,8113,90ll,93i11,8?1,7131,6 51,7 72,3192,9 1131132 153 194 
0,030 27,818,5,13,89,184,562,2513,S25,6 37,360,985,2 109 132 157 IS1 230 

1 1 I, 1 
0,035 31,821,215,81O,515,182,58115,829,3142,8 i70,2197,1 126 152 181 209 265 407 
0,040 35,8123,S 17,7,1 I,S5,802,88l7i32,S 48'°179,0 110 142 ' 172 205 236 299 461 
0,045 39,526,219,613,0'6,4013,1819,7'36,353,1 ,87,5 122 '158 192 228 263 333 515 
0,050 43,3,28,721,314,2?,OOI3,47121,5139,7 58,295,9 134 172 211 249 289 366 564 
0,060 49,933,024,616,48,054,0324,946,1 68'°1111 1561201 1247 292 1338 ' 431 665 906 
0,070 56,137,2'27,718,419,0514,5328,1 152,2'76,7 127 178 230 281 333 1386 494 7611040 30 
0,080 62,141,130,620,310,0,5,0031,257,785,2 141 1981256 1' 314 373 432 556 8581170 mm 
0,090 67,844,833,422,110,95,4234,063,293,2 155 218

1

282 346 412 477 618 9511300 
0,10073,048,336,023,911,85,8336,6168,5101 16923730813771448 1521 66810501430 
0,11078,0151,438,425,5,12,66,2°139,1 173,311 109 181 256 3321407 484 562 72611401550 
0,120 82,554,440,627,1 13,36,5641,617S,1 116 193 273 354 436

1
519 604 77912201670 

0,130 86,857,342,828,514,06,91 143,91~2,5 122 2051290 377 464 554 645 831131011800 
0,140 91,060,144,829,9114,67,2346,1 1':'6,81 129 2161307 399 492 586 686 880 14001910 
0,160 98,965,248,632,4'15,87,8350,295,1141238 338 440 5451 650 i 760 98315502140 
0,180 106169,952,034,6116,98,3854,°

1
' 102 153 259 , 367 478 593 702 832 ,1080 17102370 

0,200 113174,055,236,5'17,88,85,57,5 109 16412781395 515 ' 640 763 900 ,1170 18602590 

Umfang = 0,628 m da/di = 1,429 In da/di = 0,3567 

G~ 
E::l~ 

Rohrtemperatur in 0 C (Lufttemp . ~ 20' Cl 1501.
Stär-

~j - 40 1- 201- 10 ~ O 1+10 +25 +50 1+75 1 1110 I lt o i 2110 12!0 13110 , 3tO 4110 1 5110 17tO \01,0 ke 

0,020 17,2,11,58,485,732,851,41;8,59115,823,1 37,352,1 :66,5 '81,394,7 110 139 
0,025 21,1114,1,10,57,00,3,5011,73110,5119,4,28,246,0 64,1 82,1 99,0 11 9 136 172 
0,030 24,816,612,48,234,122,0312,422,8133,354,676,0 97,2 1171 140 162 204 

1 ' , 3 3 0,035 28,6119,0 14,29,404,702,3214,326,338,262,887,7 112 135 162 187 2 5 62 
I 1 " 0,040 32,021,316,010,65,272,60116,1129,643,170,999,0 127 153 183 212 265 412 

I' 1 0,045 35,423,6\17,8111,85,832,8817,9132,948,078,6 110 141 , 17I 203 235 296 459 
, I 1 1 

0,050 38,825,8119,512,96,353,1519,636,052,686,1 120, 154 188 222 259 326 501 
0,060 44,930,022,514,97,353,67227:41 9161,3 101 ' 141 , 181 1221 261 304 386 595 804 
0,070 51,033,925,4116,8 ,324,13,25,747,7;69,5 1 115 161 12071253 , 299 347 443 683 928 35 
0,080 56,837,728,2 18,69,23'4,5928,653, I 77,6 129 1801232 284 336 389 497 770 \050 mm 
0,090 62,341,230,820,410,15,0231,458,1,85,3 142 198 256 3131371 431 549 8551170 
0,100 67,444,633,322,110,95,4134'°162,8192,8 154 216 2791341, 405 472 602 9391280 
0,110 71,847,835,623,6 11 ,65,7736,467,4 100

1

166
1

233 1 302 3681441 1510 651 1020 1390 
0,12076,250,837,9:25,2 12,46,1238,672,0 107 17 124913241396 473 549 70411001510 
0,130 81 ,153,640,026,513,16,4640,876,4' 114 189 2661345142315051588 752'11801620 
0,140 85,2156,4142,0;27,813,76,7943,0~80,5 120, 200 282 365 449 535625 180112501720 

, 0,160 93,2161,2,45,8,30,2 14,97,39,47,1 188,4 132 22°
1

311 1 403 1 498 592 1698
1

8921400 1930 
' 0,180 10065,849,332,516,07,9450,896,01 143 240 339 440 545 650 760 98415502140 
0,200 106170,452,5'34,6 17,1 ,8,4454,411031 153 258 , 366 47715911704825 1107017002350 

, Umfang = 0,660 m da/di = 1,500 In da/di = 0,4055 
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Innerer Rohr 0 = 130 mm Äußerer Rohr 0 = 140 mm 

~~ Rohrtemperatur in 0 C ( Lufttem p. _ 20 · C) Isol.· 
.. N "': Stär· 

~j - 40 - 20 - 10 1 ~ o + 10 1 + 25 + 50 + 75 1 1~o lt O 2~o I 2to I 3~O 350 4~O 5~o I 7tO l l0~0 ke 

0,020 15,710,47,795,182,581,297, 114,320,834,0 46,9160,4 83,9 86,8 100 1261 
0,025 19,212,89.506,343,161,5819,56117,625,741,8 58,0 74,4 ,91,°1 107 123 156 
0,030 22,815,1 11,37,483,721,86111,3120,8130,4149,669,088,0 108

1

127 146 185 
0,035 26,217,413,08,594,282,13 13,0124,0134,9157,2179,611021124 147 169 213 328 
0,040 29,5119,614,69,69 4,822,3914,7127,0,39,664,690,0 115 1401 166 192 241 372 
0,045 32,721,716,21O,85,33?,66 16,3130,OI43,8172,O JOO 128 156 185 214 269 415 
0,050 35,823,717,811,85,852,911 7,932,9148,0 79,1 110 141 171 204 236 297 458 
0,060 41,927,620,7 13,76,843,39120,9138,5156,4 92,4 129 166 202 240 278 351 542 731 
0,070 47,631,523,615,67,75'3,8423,843,964,3 106' 147 189 232 275 319 404 622 844 40 
0,080 53,035,126,2 17,38,6114,2826,5!49,072,0 11 8 165 213 260 309 359 454 7001 955 mm 
0,09058,238,528,719,09,454,69129,1 153,979,4 131 182 2361288 342 396 503 7791060 
0,10063,141,7131,220,610,315,07131,6158,786,4 143 199 258 315 375434 552 858:1170 
0,11067,8144,9,33,622,211,05,44133,9163,193,2 155 216 279 342 406 471 600 93411270 
0,120 72,247,835,823,711,75,78136,2167,499,8 166 232 299 367 437 507 647 10101370 
0,13076,650,637,925,°'12,46,1038,3 71,7

1

106 177 247 319 392 466 542 6941080 1470 
0,140 81,053,339,926,4113,06,42:40,475,6 11 21187 262 338 416 495 576 735 115011570 
0,160 88,658,443,628,814,217,0144,3183,3 124 207 191 376 462 550 643 82312901770 
0,180 95,763,147,131,1 115,317,5548)90,61 1351

1
226 317 412 507 6051705 909 14301960 

0,200 \0267,450,233,216,48,0751,797,71145 2431343 446 551 658 767 990 156012150 

Umfang = 0,691 m dajdi = 1,571 In dajd i = 0,4520 

~:g Rohrtemperatur in 0 C (Lufttemp. _ 20 · C) Isol.

~r< - 40 - 20 - 10 ~ O + 10 1+ 25 1+ 50 1+ 7S l lt O I t O 2~O 2t O 1 3~O 3t O .JloTJo" l 7t o I to~O S~!r-
0,020 14,49,48;7,1414,752,361,1817,17113,219,1 31,043,055,567,478,9 '92,1 11 5 
0,025 17,611,718,825,842,901,4518,8216,323,538,453,268,3 83,2 98,°1113 143 
0,030 20,813,910,416,913,441,72110,4,19,328,045,563,081,1 98,9 116 134 170 
0,035 24,016,0 12,°17,963,951,9612,°122, 132,252,5 72,8 93,6 114 135 155 196 1 302 
0,040 27,1 118,113,619,00114,4512,22 13,5124,936,4 59,3 82,3 106 130 153 176 222 341 
0,045 30,120,11 5,119,974,9412,46

1

15,0127,740,666,0 92,0 118 144 170 197 248 381 
0,050 33,0122,°116,511 ,05,43

1
2,7 11 6,530,444,472,7 101 129 158 188 217 273 420 

0,060 38,6125,319,212,816,3313,1519,4:35,752,285,2 119 153 186 221 256 324 497 676 

0,070 44,1129,6121,9 14'57'2013'59122' I ~O'81 59'5 97,6 137 175 214 254 294 372 572 777 45 
0,080 49,232,7124,5 16,38,0414,OO~4,745,766,6 110 154 197 241 286 332420 6481 877 mm 
0,090 54,136,027,017,98,854,4027,350,473,5 121 170 219 268 317 368 466 722 976 
0,100 58,939,1129,3;19,49,61 114,78:29,6155,080,3 133 186 240 292 346 403 51 1 794il070 
0,110 63,542,131,520,910,35,1331,959,387,1 144 202 259 318 376 437 556 8651170 
0,120 67,845,033,7:22,4111,°15,48134,°:63,693,7 155 217 279 342 405 470 599 935 1270 
0,130 72,047,8?5,723,7111,715,79136,1 167,699,3 165 231 297 366 434 503 6431000 1370 
0,140 76,050,537,625,012,316, 11138,2171,4 107 175 245 315 390 462 5366861070 1460 
0,160 83,755,4!41,427,413,516,69142,1 178,9 117 193 272 351 433 515 5981768 120011640 
0,18090,960,2144,829,7 14,617,2345,886,0 127 212 298 385 476 565 658 847 13301820 
0,200 97,864,8148,131,815,77,75!49,4192,6 1361229 324 420 518 615 715 922 14502000 

Umfang = 0,723 m dajdi = 1,643 In da/di = 0,4965 
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Innerer Rohr 0 = 130 mm Äußerer Rohr 0 = 140 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· Cl Isol.-

,~~ -: , I I + , I + I + + "1 + + + + I + + I + Slkär-
J:.!! - 40 - 20 1- 10 1- 0 + 10 + 25 + 50 + 75 1 100 150 200 1 250 300 350 400 500 750 1000 e 

0,020 13'218'8016'5914'4O:2'191 1'096'~912'1 1 17'6 i 28'8 ' 4O'0 1 51'0 1 62'3 71,8 84,7 107 1 
0,025 16,3110,918,10,5,4°12,7°11,3418,1215,021,8 135,5 [49,5162,9 76,890,8 105 132 I 
0,030 19,312,9,9,61 16,3913,201,59

1
9, 17,8126,042,058,7 174,691,2 1081124 156 I 

0,035 22,3 14,9111,1 17,373,691,8311,220,529,848,567,886,4 106 125 144 182 278 
0,04025,2 16,812,518.344,152,06112,623.2133,755,076,7 98,1 120 142 1631206 316 
0,045 28,018,6113,99,3O[4,61?,29114,025,937,6 61,185,61109 1341159 182 230 354 
0,050 30,820,415,31O,215,06?,52 15,428,341,4 67,5

1

94,1 120 147 175 201 253 389 
0,060 36,224,0 18,012,°,5,952,9518,133,4148,879,9 111 142 175 206 1238 1300 461 625 
0,07041,327,520,5 13,76,8013,3820,738,256.091,5 127 164 201 237 274 346 532 72° 50 
0,080 46,3130,8i23,015,317,5913,7723,2142,862,8 103 144 185 226 267 309 391 603 816 
0,09051 ,034,025,416,9 ,3514,14,25,6147,269,5 114 159 204 250 2961344 435 673 907 mm 
0,10055,636,9 27,718,49,084,5028,051,675,8 125 174 224 2741325 376 478 7401000 
0,110 60, 1139,929,9119,919,7914,8630,255,8182,°1135 189 2431297 353 1409 520 87211090 
0,120 64,3142,732,021,210,55,2032,359,988,1 145 203 262 320 381 441 561 8681180 
0,13068,4145,534,022,511,115,5134,363,794,0 155217 280343408 472 601 935

1

1270 
0,140 72,448,135,9123,811,85,8236,2167,499,6 1651231 298 365 434 503 641 99 1360 
0,16079,9

1
53,°139,626,21[ 12,916,39:40,0174,8 111 183 257 332 408 484 562 , 719 11201530 

0,18086,957,843,028,514,°16,96143,7181,9 121 201 282 365 449 534 6207951240 1700 
0,200 93,5,62,046,3130,615,1 17,4947,2~,21 131 218 307 397 488 582 677 868 1360,1860 

Umfang = 0,754 m da/di = 1,714 In da/di = 0,5390 

,p:c Rohrtemperatur in 0 C (Lufttemp. = 20· Cl Isol.-

,~.~ .~ I I i+ I 1 I + I + I + I + + + I + 1 + I + + ~är-
J:.!! - 40 - 20 _ 10 1.:. 0 + 10 1+ 25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 e 

0,020 11 ,6[7,7615,813,8411,92

1

'°,965,80 10,615,5125,2135,1 144,9 [54,5164,0 73,S 93,7 1 
0,02514,49,6117,1814,7512,381,19 7,2013,1 19,1 31,1 143,4155,467,779,391 ,8 116 
0,03017,011,48,5215,66

1
2,821,418,6015,622,8 36,9 51,7

1
65,8180,5 94,9 109 138 

0,035 19,613,29,83
1
6,543,2511,639,85 18,026,3 42'S I59,8 76,1 932 110 127 160 244 

0,040 22,314,911,17,413,681,84111 ,120,429,S48,467,786,3 106 125 1441181 278 
0,04524,8

1
16,6 12,48,25[4,112,05112,422,733,354,1 75,596,4 119 140 161 202 311 

0,05027,4118,313,719,10[4,522,25113,725,136,759,683,3 106 131 154 178 224 344 
0,060 32,3121,516,110,715,302,6516,229,643,47 1,1[98,9 126 154 182 210 266 4081 552 
0,070 37,024,618,4 12,36,063,0318,534,149,981,91114 145 178 210 242 307

1
472 642 60 

0,08041,6:27,720,713,86,8113,4020,838,456,292,4 128 164 201 237 274 347 5341 729 mm 
0,09046,°

1
30,623,015,27,5613,7623,1 ,42,562,2 103 142 183 223 264 305 386 597 813 

0,100 50,4133,525, 11 6,78,284,1025,246,568,1 113 156 201 245 290 336 4251 657 894 
0,110 54,5'36,2127,118,0[8,94i4,44?7,3'5O,4174,0 1221170 219 267 3161365 463 716 975 
0,12058,5138'9129,019'319'6014'7629,3154,279'8 131 1184 236 288 340

1
394 501 1 774 1050 

0,13062,5 1 ,430,920,510,25,06:31,357,985,3 140 1971252 309 365 421 5 32 11 30 
0,140 66,~3,9132,sI21,81O,815,36133,261,690,4 149 209 269 33°1390 450 574 890 1210 
0,16073,548,7136,324,111,95,92136,868,4 101 167 1233 301 369 436 50616451000 1360 
0,180 80,4isJ,239,826,3113,06,45140,274,9; 111 183 257 331 407 483 559 714 11110 1520 
0,200 87,257,743,1 128,414,116,9843,781,2 120 1991280 361 444 527 611 7831220,1670 

mfang = 0,817 m da/di = 1,857 In da/di = 0,6190 
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Innerer Rohr 0 = 125 mm Äußerer Rohr 0 = 140 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· C) Isol.-

':'-i"' I '1 + I I I' + + I + 1-:;:-1 + + + I + 1 + + S~är-3=- - 40 - 20 - 10 _ 0 +10 + 25 1+ 50 + 75 1 100 \ 150 200 250 300 350 400 500 760 1000 e 

0,020 1O,46,9315,213,47il,73;0,865,2119,60;13,9122,6 '31,3 14O,1 49,0 57,8167,0 84,~ 1 
0,025 12,918,6116,444,302,15,1,066,4511,917,228,039,049,7 60,9 72,082,8 104

1 
0,030 15,3,10,2?,67 5,112,56,1,267,68114,2120,6

1

33,346,459,372,585,998,3 124 
0,035 17,711,8

1
8,88,5,90?,96

1
1.468,89 16,4 23,839,1 53,7168,984,099,5 115 144 2201 

0,040 20,l iI3,411O,06,68?,351I,65 10,1118,6127,043,961,278,295,4 113 131 163 249 
0,045 22,4,15,0111,27,443,721,8511,320,8130,2149,°

1

68,387,4 107 126 146 182 279 
0,05024,816,5

1
12,48,224,102,0412,422,9,33,2,54,1 75,596,4 118 139 161 202 309 

0,06029,3119,5
1

14,79,754,842,4014,6
1
27,039,4

1
64,189,4 114 140 164 191 239 368 498 

0,07033,8122,416,811,25,5612,76'16,8;31,°145,4 74'°1103 132 162 190 221 277 426 576 70 
0,080 38,0125,219,Op,66,253,1O 18,9134,9151,3 ,83,9 117 149 183 215 250 314 484 653 mm 
0,09042,128,°121,°114,°16,923,4421,1138,8157,293,°, 130 166 203 240 279 351 540 730 
0,100 46,2130,7123,°115,317,6013,76,23,2142,6162,8 102 143 183 223 264 307 387 595 805 
0,110 50,2133,3125,°116,618,24,4,0825,146,3168,2 111 155 199 243 288 334 421 651 879 
0,120 54,°,35,9126,9117,98,854,3927,°149,873,5 120 168 215 263 311 361 456 703

1
951 

0,13057,7138,2'28,6119,1 :9,464,6928,9,53,2'18,5 128 180 231 282 334 387 489 7571030 
0,140 61,5140,6:30,420,210,04,97130,856,783,4 1371192 246 301 356 412 522 81011100 
0,16068,345,133,822,411,15,5234,163,393,3 153 214 276 338 400 464 SS9 9131240 
0,18074,8149,5137,124,612,26,0537,469,7, 103 169 237 305 374 443 514 654 1020:1380 
0,20081,253,840,226,713,36,57140,7175,9 112 1841258 333 410 485 564 7171110,1520 

Umfang = 0,880 m dajdi = 2,000 In dajdi = 0,6932 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20· C) Isol.-

~!::! "' I TI ~ I I I I Stär-~:!! - 40 - 20 - 10 1 : 0 + 10 , + 25 1 + 50 ' + 76 1 1~0 ' I~O ' 2~0 1 2to 1 3~0 3!0 4~0 5~0 7to 1600 ke 

0,020 9,48;6,34:4,7513,161 1,SS;0,79:4,7618,7~1 12,7 20,6128,9 36,944,852,860,776,6 
0,025 1 1,9?,8415,8913,9211 ,96p,9815,90,10,8

1 
15,8 25,6135,6 45,5 55,765,075,495,1 

0,030 14,19,3217,014,662,3311,17 ,05
1
12,818,730,542,354,1 66,577,290,0 113 

0,035 16'310'818'1015'41 12'7011'34,8'14)14'8121'735'449'° 62,777,389,4 105 131 2001 
0,040 18,512,3,9,2°16,1513,08

1
1,53

1

9,2416,924,740,1 55,871,388,0 102 119 149 2
2

28561 
0,045 20,713,7110,26,8813,441,7110,318,927,644,962,479,998,6 114 133 167 

°'°5022'8115'211 '317'5913'8011,8811'4,2°'9130,549,669'188'4 108 127 147 , 186 283 
0,060 27,0118,Op ,58,97 4,472,2313,5~4,8 36,259,082,0 105 129 151 175 220 337 456 
0,070 31,2120,8,15,5110,4,5,16? ,57j1 5,5128,614I,9 68,0 94,6 122 149 175 202 255 391 528 80 
0,080 35,2124,4117,5 1 1,75,82? ,88117,5i32,447,4 76,8 107 137 168 198 229 290 444 .600 mm 
0,09039,126,°119,413,0,6,4613,2019,5136,°152,685,6 119 153 187 221 255 324 495 671 
0,10042,9128,621,314,37,083,5021,439,6

1
57,894,4 132 168 206 243 281 357 547 740 

0,11046,631,°123,215,57,6813,80123,3\43,162,9 103 143 184 224 265 307 390 597 808 
0,12050,3133,5,25,016,618,28,4,1025,246,5167,9 111 155 199 242 286 332 422 646, 874 
0,130 54,°135,9126,817,818,864,3927,°149,872,9 119 166

1
213 261 307 357 453 695, 941 

0,140 57'~38'228'51 18'919'41 14'6728'753'~77'7 128 177 227 279 3291382 484 7441010 
0,16064,0142,6131 ,921 ,110,515,2032,°159, 86,7 143 1991257 314 370 430 547 8391140 
0,180 70,446,8135,023,211,6,5,71135,2165,495,6 158 221 284 348 411 478 608 93 1270 
0,200 76,6150,938,025,212,616,2238,471 ,21 105 173 242 311 381 451 . 524 666 103011400 

mfang = 0,943 m dajdi = 2,143 In dajdi = 0,7621 
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Innerer Rohr 0 = 130 mm Äußerer Rohr 0 = 140 mm 

~::i Rohrtemperatur in 0 C (Luftternp. = 20· Cl 1501.-

~r" - 40 -201- 101 ~ o I+lo l±-;]+5ol+75 I~O Itto 1 2~O 2!0 I ~1 3tO 1 4~~1 7to 1111"00 S~ä:-
0,020 8,84:5,89;4,40;2,9411,46;0,73,4,3918,0911,7 19,1 26,533,941,3148,5156,1 70,7/ I 

0,025 11,°17,3015,4613,641,820,9115,46 10,014,523,6 32,7 42,0 51,3 60,5 69,8 87,9 
0,030 13,1

1
8,69

1
6,514,342,181,0816,5211,9 17,328,339,050,0 61,2 72,3 83,5 lOS 

0,035 IS,21O,17,55IS,02
t

2,511,2Y,55113,8120,1 32,945,358,2 .71,1 84,097,0 1221186 
0,040 17,311,48,575,712,841,418,5915,722,937,451,666,381,095,6

1

110 139212 
0,045 \9,3112,719,6216,3713,\81,58119,6117,625,741,958,0 74,2 90,81107 123. 155 238 
0,050 21,314,110,6

1
7,023,511,7510,619,428,4 46,364,382,0 100, 119 136 172 262 

0,060 25,216,8 12,618,3514,1812,09
1
12,623,133,855,0 76,2 97,4 119 141 162 20S 312 423 

0,070 29,019,3 14,59,68 4,8212,40 14,S 26,739,0 63,5 88,0 113 138 163 188 238 362 491 90 
0,08032,821,811 16,410,915,4412,7°116,4130,344,272,0 100 1281 156 184 213 270412 557 mm 
0,090 36,6124,318,212,216,04;2,99118,333,7149,380,2 111 143 174 206 238 301 461 623 
0,100 4O'326'~20'OI3'416'6313'28i20'137'154'2 88,5 123 158 192 2271262 332 509 688 
0,110 43,9129,121,8 14,67,2°13,57121,9140,4159,096,5 134 1721210 248 286 363556 7S2 
0,120 47,31; 1, 23,5115,717,7613,8523,6143,663,6 104 145 186 227 / 269 310 393 603 816 
0,130 5O,7r.;3,6?5,2iI6,88,3014, I 2?5,3146,7 68,2 112 156 200 244 289 333 422 649 879 
0,140 54,1 135,8126,9, 17,98,85I~,3927,OI49,872,8 120 166 214 261 309 356 4521695 942 
0,160 6O,54O,0130,020,09,90~,9130,2155,881,4 134 187 240 294 348 402 510787 1070 
0,180 66,744,2133,1 122,010,915,42133,4161,690,2 149 2071266 327 386 446 568 875 11 90 
0,20072,748,2,36,124,011,9,5,9236,567,498,8 163 227 1291 358 423 490 624960 1300 

Umfang = 1,005 m dajdi = 2,286 In dajdi = 0,8270 

~::i Rohrtemperatur in 0 C ( Lufttemp. = 20· Cl Isol. -
.. N-< 1 --r-l ~ Stär-
~~ - 40 ,-20 -tO I ~ o 1+ ,o l + 25 1 + 5o ' + '5 I t~o I .to 2~O 12tO 1 3~o 13tO 1 4~o 1 5~O ,to Itrioo ke 

0,020 8,21 !5,50,4, I 2?,74il,37:0,68;4,12?,58' I 1,0 17,924,8131,938,945,3 52,5 j66,3 
0,025 10,316,7915,1 2i3,3911,700,8515,1 39,44 13,6 22,230,739,548,1 56,565,382,4 
0,0301 2,318,1816,1014,052,041,0116,1311,316,226,5 36,6 47,1 57,467,478,1 98,4 , 
0,03514,2

1

9,4617,0914,702,361,1717,1113,118,830,9 42,5 54,7 66,5 78,3 90,9 114 173 
0,04016,110,718,025,342,6811,3318,0714,921,435,148,4 62,1 75,789,3 1031 129 198 
0,045 18,112,09,00:5,99:3,0011,499,0516,7124,039,3 54,2 6~,6 84,6 100 116 144 223 
0,050 20,OI13,31IO,oI6,62i3,3011,6411O,0118,4'126,6 43,560,077,0 93,5 111 1 128 159 247 
0,060 23,715,81 1,97,8813,921,95111,921,9131,651,772,091,8 111132 152 191294 397 
0,070 27, 18,2 13,79, 1014,52? ,261 I 3,7125,3136,6 59,783,1 106 129 153 176 222 340 459 100 
0,080 31,0?0,611S,5IO,3Is,112,55115,SI28,614I,S 67,594,2 121 147 174 200 253386 520 mm 
0,090 34,6?3,O 17,211I'Sls,69/2,83117,2131,8 46,375,4 105 134 164 1941224 283 431 581 
0,100 38,O?5, 18,9112,716,263,1219,0134,9ISI,083,2 116 148 181 214 247 312 476 642 
0,110 41,427,6120;7113,86,823,39120,738,055,690,8 126 162 197 234

1

270 340 520 703 
0,120 44,8129,8?2,4114,917,363,66122,414I,060,1 98,5 136 17S 213 253 292 369 564 762 
0,130 48,°132,°123,9115,9,7,89,3,9324,°144,164,6 106 147 188 230 272 314 397 608 822 
0,140 SI,21321,0125'SI17,018,4114,1825,6147,1 69,1 113 157 201 246 291 336 425 652 882 
0,160 57,5,38,I28,5,19,019,44,4'68128,852,9177,S 127 177 226 277 329 380 480 740 1000 
0,180 63'SI42, 131,5121,ollO,4Is,17131,9158,6185,7 141 196 251 308 365 422 535825 1120 
0,200 69,2,46,034,4i22,81I,~5,6734,9,64,3, 93,7 1551216 276 , 338 401 464 588 910 1230 

Umfang = 1,068 m dajdi = 2,429 In dajdi = 0,8873 
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Innerer Rohr 0 = 130 mm Äußerer Rohr 0 = 140 mm 

~~ Rohrtempera t u r I n 0 C (Lufttemp. = 20· C) 1501. 

~~'" L I-:-; + 101+ 25 '~1 1~0 I!O 260 2!0 360 13!0 1460 560 7!0 110"60 S~~. 
0,020 7,3314,8813,6712,421,220,613,67[6,70 9,SO 15,822,028,1 34,540,5146,558,5 
0,025 9,176,1314,5613,02 1,520,774,5818,41 12,2 19,727,435,043,050,558,0 73,4 
0,030 10,97,315,4613,621,810,915,4810,014,523,632,641,951,3 60,4 69,5 88,0 
0,035 12,78,4916,3414,202,10 1,06[6,36111 ,616,927,538,048,8 59,7 70,281,0 102 154 
0,040 14,49,667,22

1
4,782,381,2°17,23113,219,331,343,4 55,6

1
68,0 80,0 92,2 116 178 

0,045 16,110,88,075,352,671,34,8,08114,8121,635,048,7 62,2 76,089,7 103 130 200 
0,050 17,912,08,90,5,922,961 ,4818,90116,424,038,754,068,8

1

83,8 99,4 114 144 221 
0,060 21,3 14,210,67,053,521,7610,6,19,528,5 46,1 64,382,0 100 118 136 172 262 353 
0,070 24,716,4,12,38,1514,08?,04 12,3122,633,0 53,674,595,1 11 6 137 158 199 304 410 120 
0,080 27,918,614,019,2514,61 f, 30 13,9

1
25,7 37,561,084,5 108 132 156 ISO 226 346 467 mm 

0,090 31,220,715,610,315,152,5715,6,28,741,868,094,4 121 148 175 201 254 388 523 
0,100 34,4122,817,111,45,6812,8317,2131,646,1 75,0 104 133 164 193 222 280 428 579 
0,110 37,6:24,918,7112,416,2113'°918,834,550,282,° 114 146 1791211 1243 307468 633 
0,12040,6 27,020,213,46,713,3520,337,354,488,8 123 158 194 229 264 333508 688 
0,130 43,6129,021,714,47,22

1
3,60121,8j40,258,5 95,5 133 170 208 246 284 359548 744 

0,140 46,631,023,2 15,5 7,713,85123,3 2,962,5 102 142 182 222 264 303 384 589 800 
0,16052,6134,926,117,4

1

8,7°
1
4,3326,2148,370,4 115 160 206 251 298 344 434 670 904 

0,180 58,438,728,819,39,6*,8129,053,6 78,2 128 178 229 280 332 383 484 747 1010 
0,200 64,0142,431,621,110,515,2731,9158,8 85,7 141 196 252 3071366 422 534 820 1110 

Umfang = 1,194 m dajdi = 2,71 4 In dajdi = 0,9985 

~~ Rohrtem peratur in 0 C ( Lufttemp. = 20· Cl Isol .-

~r' - 40 - 20 1 - IOl~ 0 + IO r+ 25 r+ 50 + 75 1 1~O r l!0 1 2~O 2!o I36oI3!O 46o I 56o I 7!O ~ lci'oO s~:r. 
0,020 6,684,4613,3412,231,11 1°,5613,35116,1 ~18,95 14,320,226,031,5 137,1 42,653,7 
0,025 8,325,54

1
4,15(2,771,38,0,6914,167,62 11,1 18,025,032,4 39,1 46,053,1 66,8 

0,030 10'°6,614,953,301,65°,8314,9719,10 13,3 21,5 29,938,746,754,963,779,9 
0,035 11 ,617,6715,7513,83 1,920,9615,7610,615,5 25,0 34,8 45,0 54,4 63,9 74,092,9 142 
0,040 13,2,8,7316,5414,36i2,181,0916,5612,1 17,628,539,651,1 61,872,984,3 106 162 
0,045 14,819,S07,3514,90

1

2,46 1,237,3513,519,8 31,9 44,5 57,2 169,2 81,8 94,5 11 9 182 
0,0501 6,3110,98,145,422,711,3618,15[15,021,935,3 49,2 63,176,690,6 105 132 201 
0,060 19,5 13,019,756,4y,241,629,7417,9 26,242,458,8 175,391,9 108 125 157 240 322 
0,070 22,515,011,37,4813,751,8711 ,220,830,3 49,268,3187,4 107 125 144 182 278 374 140 
0,080 25,617,112,88,4914,253,1212,823,634,456,0 77,5 \99,5 121 143 164 207 3 17 426 mm 
0,090 28,619,114,39,5014,7613,3614,3?6,3138,4 62,7 86,5 111 136 160 184 232355 477 
0,100 31,621,1 115,810,55,2413,60115,8129,°142,469,2 95,4 122 150 177

1
203 257 393 528 

0,110 34,623,017,211,55,723,8517,3131 ,746,375,7105134164 193223282430578 
0,120 37,524,918,712,46,18 ,0918,734,450,282,0 113 145 178 209 242 306467 629 
0,130 40,4

1
26,820,113,3:6,664,3220,237,054,088,1 122 156 192 226 261 330 504 678 

0,140 43,228,72 1 ,51 14 ,217,12~,56121,639,657,8 94,4 131 167 206 242 279 353 541 728 
0,160 48,8132,5124,216,218,065,00124,344,865,3 106 148 190 232

1
274 3161400 615 826 

0,180 54,1 136,027,0 18,08,9615,4427,049,872,7 1118 165 212 259 306 353 447 686 924 
0,200 59,4,39,529,619,79,845,8729,754,7iso,0 130 181 233 285 337 389 492 756 1020 

Umfang = 1 ,320 m da/di = 3,000 dajdi = 1,0986 
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Innerer Rohr 0 = 130 mm Äußerer Rohr 0 = 140 mm 

~:E Rohrternperatur in 0 C (Lufttemp. = 20· C) Isol. -

... .& ...: I :r ;1 - Stär-~- + + + + + + + + + + + 
lt .!! - 40 - 20 1- 101 - 0 + 10 + 25 + 50 1+ 75 100 1 150 1 200 1 250 300 1 350 1 400 1 500 1 750 1000 ke 

I 1 I I 1 I I 2 0,020 6,22
1
4,13

1
3,092,071,030,5§23,105,7018, 4 13,5 18,7 24,029,034,539,450,2 

0,0257,7215, 1413,84'2,571,281°, 3,8517,08110,316,823,229,736,142,949,162,4 
0,030 9,226,1514,60 13,06 1,531°,774,6018,46 12,3 20,0 27,7 35,5 43,3 50,6 59,0 74,3 
0,035 10,817,1415,3313,561,770,895,359,85 14,4 23,2 32,3 41,3 50,3 59,468,686,2 132 
0,040 12,38,13

1
6,0814,05?,021,01 16,0911,2 16,4 26,5

1
36,8 47,057,267,978,1 98,0 150 

0,045 13,89,126,824,55?,28I ,1416,8212,618,329,741,352,664,076,087,9 110 168 
0,050 15,210,117,5715,0512,521,2617,5813,920,332,945,558,1 71,084,097,2 122 186 
0,060 18,212,19,066,033,021,509,06 16,624,339,354,569,5 85,0 101 115 146222 299 
0,070 21'114'I I I0'57'003'481'7~1O'519'328'2 45,7 63,2 81,099,0 117 134 170259 348 160 
0,080 24,°116,012,07,953,9611,9812,°122,°132,052,1 72,092,1 113 133 153 193 294 395 mm 
0,090 26,917,813,418,874,4y,2113,424,6

1
35,8 58,3 80,5 103 127 149 171 216330 442 

0,100 29,7119,7114,819,804,8912, 14,8127,239,664,589,0 114 140 165 189 240 365 490 
0,110 32,421,5116,210,715,3312,66116,229,7143,370,697,4 125 153 181 207 263 400 538 
0,120 35,1 '23,317,5 11,65,7912,89

1
17,5132,247,076,8 106 136 166 196 225

1
286435 585 

0,130 37,825,1 118,812,56,2313,1118,9134,750,682,8 114 146 179 21\ 242 1308 470 632 
0,140 40, 26,920,113,46,6813,3320,237,254,189,6 122 156 191 226 260 330 504 677 
°'160 45'7130,4;22'8115'* '5613'76122'8:42'°161'3 101 138 177 216 256 296

1

374 573 770 
0,180 51,033,Q25,416,98,404,18125,446,768,2 112 154 198 241 286 331 418 640 861 
0,20056,oh 7,3,27,918,6!9,2514,5827,9!51,475,0 123 171 217 266 315 365 4601705 951 

Umfang = 1.445 m dajdi = 3,286 In dajdi = 1,1896 
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Innerer Rohr f2i = 140 mm Äußerer Rohr f2i = 152 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20 ' Cl Isol. 

~~'""' -40 1- 20 1- 101 ~ o 1+101+251+50 + 75 1 1~0 1 1~ 2~0 2~0 360 ' 3tO 146015;0 17to ' 10~0 ~~ 
0,020 46,831,1 123,2: 15,47,61 13,78'23,5~3,7 :64,0 106 148 190 234 282[ 321 1 408 [ 
0,025 55,636,8127,4118,29,0014,45127,7151,5176,4 126 177 229 281 340 386 498 
0,030 63,4141 ,931 ,2?0,7 10,2,5,04131,7 9,1 187,8 146 205 266 326 395 449 580 
0,035 7o,21~,4134,6?2,911,315,58I35,466,3198,5 164 231 300 370: 446 511 1 6581030

1 0,040 76,4~,637,7124,91 12,316,08138,8172,8 109 181 256 332 410 495
1 

570 733 11 60 
0,045 82,2154,3~,5126,81 13,216,55141,9178,8 117 197 279 362 447 ~ 624

1

8051280 
0,050 87,5157,81~3,21'28,614,016,96144,8184,6, 126212301391 483 590 677 876114001 
0,060 97,663,7~7,831,615,517,70149,994,6 141 239 341 447 554 677 77711010 162°

1
2250 

0,070 106['69,°151,7'34,316,718,30154,41041155 264 378 497 6181760 87411401184012550 10 
0,080 11373,8155,2:36,517,818,82158,2 112 168 287 412 544 680 836 960 12602040/2850 mm 
0,090 11978,1158,3,38,518,89,2861,81191179 30S 443 587 736 907104°1137022303150 
0,100 124181,8161,o40,2119,619,70164,9 125

1

189 327 472 626 786 9721120148d 242013440 
0,110 129184,8163,41141,720,310,167,61131 198 344 500 664 8341030112oo'1580? 61013720 
0,120 13387665 5431210 10 4~0 2 136207 360 525 698 8811090 1270 168027903990 
0,130 1371'90:3167:3~144:3121:61O:7~2:4 141 j 216 376 548 729 924115011340177°1296014250 
0,140 14192,769,1 .4?2,21l,074,5 146224 390 570 759 9641200 1400118601312°14500 
0,160 147196,472'° 7,123,1 111,4178,2154236 416 609 8161040130015201203°1344014980 
0,180 15210074,7 9,023,911 ,8181,71611247 440 645 868 1110139016401220037505440 
0,200 157 103176,850,4124,6112,1 184,8 167258 458 678 918 1170,14801175012360,405015900 

Umfang = 0,540 m da/di = 1,132 In da/di = 0,1236 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20 ' Cl Isol. 
.. N "': ,- Stär-

~]i _ 401-201-10 ~ o 1+ 10 1 +25 1 + 50 1 + 75 1 1~0 ltO I 260 2tO 13;0 sto !.wo 5;0 1 7tO I lo~o ke 

0,020 34,823,2'17,2'11,415,69'2,82117,4132,2147,0 77,1 los l l38 169 200 231 2931 I 
0,025 41,9128,0120,713,716,81 [3,37120,8139,0157,0 93,8 131 168 205 246 281 3591 
0,030 48,5132,424,015,y,813,89124,1 5,2166,5 109 152 197 241 286 329 421 
0,035 54,6136,427,017,818,7914,36i27,2151,0175,0 124 173 224 275 326 375 4811 747 
0,040 6O,4~,129,719,69,714,82130,0156,3183,2 138 192 250 30S 365 420 540 841 
°'°45 66'°143'61132'321'310'61'5,25132,8161,491'° 151 211 274 339 403 464 598 933 
0,050 70'6~'934'7~2'91 1 '35'66~35'3166'2198'3 164 230 297 369 439 507 65211030 
0,06079,6152,939,025,8112,8

1
6,32 0,0 5,5112 188 264 342 425 508 588 75711901640 

0,070 87,5158,°143,028,414,16,9344,484,°1125209 296 385 476 573 ~ 856136011870 15 
0,080 94'6162'8~46'5130'815'217'50148'2191'4 137 230 326 425 525 634 736 95211520? IOO mm 
0,090 10167,1 9,732,816,18,0051,6

1
98,1 147 249354 462 571 690 8061040 1670? 320 

0,1 00 107170,852,634,717,08,42'54,9 105 157 266 381 497 616 744 8731113018202540 
0,110 112174,455,1 136,517,9~,83158,0 111 166 283 405 530 660 796 93512101 9702750 
0,120 117177,6157,5138,118,619,2°160,81116175 299 429 561 701 846 9941300121102960 
0,130 122180,5

1
59,7139,419,3

1
9,5563,2 121 183 314 451 592 740 8961050 1380

1
22503160 

0,140 12683,°161,640,7119,99'85165,4 1261191 328 472 621 777 94311 \0 1460238°13360 
0,160 133188,065,242,921,010,4)69,8 134 205 352 510 676 848 10301220,1600'26303740 
0,180 139192,7168,21~4,922,010,973,51 1421 217 375 544 725 91 6 11101320174028804120 
0,200 14595,671,0~6,7122,911 ,376,6 149228 396 577 770975 111 90 1410!1870,3120!4480 

Umfang = 0,572 m da/di = 1,197 In da ldi = 0,1 2 
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Innerer Rohr 0 = 140 mm Äußerer Rohr 0 = 1152 mm 

.. - Rohrtemperatur In 0 C (Luftlemp. = 20° C) I sol. E-= t...,S ....: Stär 
""'-

- 40 1- 20 1- 10 : 0 +10 
+ + + + I + + I + I + I + + ke ~.!! + 25 + 50 + 76 100 160 200 250 300 350 400 500 750 1000 

0,020 
' ' I 2, ~: 37,7 61,8 86,0 110 135 160 183' 23~1 28,01 18,613,919,24~,60 ,3014,0 ,8 

0,025 34,022,616,911,25,562,7717,1 1,5 46,4 75,9 105 135 165 197 2251 285 
0,030 39,726,419,7 13,116,463,2220,036,9 54,6 89,2 123 158 194 232 2661 3371 
0,035 45, 1 13O,022,414,y,303,6522,7~1,8 62,0 101 141 181 222 265 306 388 593 
0,040 50,2133,[,81.,,\",094,04 25'2~'. 69,0 113 158 203 249 296: 344 436 671 
0,045 55,136,427, 118,0,8,85~,4127,651,0 75,6 124 174 224 276 3271 38O[ 482 747 
0,050 59,1139,329,419,59,594,75130,055,5 82,0 135 190 244 302 358 4151 528 819 
0,060 68,3144,8133,6122,210,95,4O~,263,7 94,0 156 219 283 349 415 480

1 
616 961 1310 

0,070 75,9149,8137,2~,612,16,00 ,0 1,3 105 175 247 320 395 469 5451 700 11 00 1510 20 
0,080 82,8,54,44O,6? 6,813,2,6,56

1
41,778,5 115 194 273 355 438 522 608 780 1230 1700 

0,090 125 212 299 388 480 573 667 860 1360 1880 
mm 

SST·,7 3,9 28'.'4'~'1' *',1 
0,100 94,762,6146,6

1
30,815,1 ,5048,191,2 135 228 323 420 520 621 724 940 1490 2060 

0,110 100[66,1
1
49,4,32,616,°

1
7,9051,096,9 144 244 346 450 557 667 7791010 161O 2230 

0,120 105169,4151,834,216,8[8,29
1 

3,7 102 152 259 368 478 593 712 833 1080 1720 2400 
0,130 "~,5i"" 5,.'7,,!,,"'t:,3 107 160 273 387 506 628 756 8851150 1840 2560 
0,140 114 5,2156,337,118,2F,99158,6 112 168 286 406 534 662 798 936 1220 1950 2720 
0,160 122 '5150'O~9'.I9'T59r'O 121 181 311 445 583 726 878 1030 134012180 3040 
0,180 129~,0,63,3 1,8;20,510,1 66,9 129 194 333 478 629 787 955 1120 1460

1
2390 3350 

0,200 135 9,2j66,4rt3,8121,510,670,4 137 205 353 510 673 844 1030 1210 158012590 3660 

Umfang = 0,603 m da/di = 1,263 In da/di = 0,2337 

.:.- Rohrtemperatur In 0 C (Lufttemp. = 20° C) 1501.-
E~ 
'-!:t ""' Stär 

;C!Ii_ =:r + I]. + + + + I + + + I + + + ke lt.!! - 40 - 20 - 10 - 0 + 10 + 25 + 50 1+ 75 100 150 200 250 300 350 400 500 750 1000 

0,020 I 1 I 1 I 31,751,9 72,2 93,1 113 134 154 195 23,715,811,87,8413,921 1,9411,~1,8 
0,025 29,019,314,49,624,7312,3714, 6,9 39,263,9 88,0 114 139 164 189 240 
0,030 34,122,016,911,2[5,5312,7716,9

1
31,2 46,1 75,0 104 135 164 194 223 283 

0,035 39,125,819,412,816,333,1619,4[35,8 52,686,0 119 155 188 223 257 326 503 
0,040 43,8128,8[21,6 14,37,0313,5 I 21,6140,1 58,996,5 134 174 211 252 290 367 568 
0,045 48,>31,723,715,77,7213'"123,],2 64,9 106 148 192 234 279 322 408 633 
0,050 52,3134,. 5,.'7 ,I .'40~".,26'O ,2 70,6 116 162 210 257 306 353 449 698 
0,060 59,5,39,529,419,69,604,79

1
30,055,8 81 ,7 135 188 245 299 356 412 524 821 1110 

0,070 66,544,3
1

32,9121,810,85,36\33,6162,7 92,1 153 214 277 340 404 468 598 937 1280 25 
0,080 73,3~,736,2124,0 11,8[5,8837,069,3 101 170 238 308 379 450 522 670 1050 1440 
0,090 110 186 261 338 416 496 576 740 1160 1600 

mm 
79,6152,839,2126, I 12,816,364O,2i75,6 

0,100 85,5156,6,42,127,9 13,716,79 3,1 ~ 1 ,3 119 201 283 367 452 540 628 808 1270 1750 
0,110 91 ,°160,°144,729,614,57,18145,9186,8 128 215 305 395 487 581 678 8761380 1890 
0,120 95,7163,4147,2,31,3 15'T ,56~,6[92, 1 136 229 324 422 521 621 727 933 1490 2040 
0,130 10066'* 9'5f'2'91."7'9 SI , I96,. 143 242 344 447 554 660 773 1000 1590 2190 
0,140 105169,151,634,3 16,8,8,31 53,4 102 151 254 363 473 586 700 817 1060 1680 2330 
0,160 113 4, 55,536,818,08,90157,9 111 165

1 

278 398 519 644 773 90611701880 2610 
0,180 12OS,1 9 ,039,119,119,46161,8 119 177 300 430 563 699 8421 988 1280 2070 2880 
0,200 127 ,4,62,241,220,19,98165,4 126 188 321 461 607 754 910 1070 1390 2250 3150 

Umfang = 0,635 m da/di = 1,329 In da/di = 0,2844 
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Innerer Rohr 0 = 140 mm Äußerer Rohr 0 = 162 mm 

~:= Rohrtemperatur in 0 C (Lufttemp. _ 20· Cl 1501.· 
E~"'< 

- 40 - 20 1- 10 1: 0 1+ 10 1+25 1+501+75 1;0 t!o 2~0 2to ~ 3tO 1 4~0 1 5~0 17!O I ltoO 
Stär· 

:c'IS'::: 
~.!l ke 

0,020 20,613,7110,2:6,8313,41 11,70 10,3 18,827,6 45,1 62,8 80,7 98,2 1161134 168 
0,025 25,3 16,8112,618,3814,1 Tm 12,6~3,2 33,9 55,3 77,5 99,6 111 142 164 2os1 

0,030 29,819,8
1
14,89,82

1
4,872,4214,827,439,9 65,3 91,3 117 142 168 194 246 

0,035 34,122,717,0 J 1,35,55
1
2,7617,031,445,7 75,1 105 135 163 194 224 284 436 

0,040 38,425,5
1
19,0 12,616,2013,OSI9,135,1 51,5 84,8 118 152 184 220 253 3201 495 

0,045 42,428,2120,913,916,85
1
3,4021,138,857,1 93,6 131 169 205 244 282 356 551 

0,050 46,330,7122,8 15,2
1
7,47

1
3,71 23,°142,562,6 103 143 185 226 267 310 392 605 

0,060 53,2135,4 26,4 17,58,604,3026,7149,372,7 120 168 216 264 312 362 461 711 970 
0,070 60,°

1
39,829,6119,79,734,8430,1155,982,0 136 191 246 301 357 413 528

1 
81511110 30 

0,080 66,4,44,°132,8
1
21,8 10,75,3433,4162,091,1 151 212 274 336 399 462 592 9181260 mm 

0,090 72,447,9135,6
1
23,7 11 ,75,8036,4167,699,6 166 233 302 370 441 511 655[1020' 1400 

0,100 78, 1 ~ I ,6138,4125,512,616,23 39,2r3,2 lOS 180 253 329 403 480558 71511201530 
0,110 83,355,°

1
41,027,313,46,6141,978,4 116 194 273 355 435 518 604 7751220 1660 

0,120 88,058,2
1
43,429,014,2/ ,00 44,4

1
83,5 123 207 292 379 466 555 648 83413101790 

0,130 92,761,3145,7130,51 14,917,37~7,0188,3 131 219 310 403 497 592 691 888 1400 192O 
0,140 97,264,2147,9132,°115,617,7649,3'92,8 138 231 328 427 526 627 734 9411149012040 
0,160 106r'T2'0134,5116,9IS,3653,6 \02 151 255 361 470 582 694 814 1050( 66012290 
0,180 11374,655,5136,9118'°18,9257,6 110 163 276 392 512 634 757 890 1150183°12540 
0,200 120 9,4158,839,0 19,09,4461,4 117 175 297 422 551 685 817 964 12501990 2780 

Umfang = 0,666 m da/di = 1,395 In da/di = 0,3327 

~:c Rohrtemperatur In 0 C (Lufttemp. = 20 · C) 1501.-
EtS~ 

- 40 1- 20 1- 10 1 : 0 1+ 10 1+25 +50 +76 11;0 

- . Stär· 
:cG:!::' + + + + + + + + ~.!l 150 200 1 250 300 1 350 1 400 I 500 1760 

+ ke 1000 

0,020 I I r 24,640,0155,971,2 86,8 101 118 149 18,412,3
1
9,0916,153,051,539,1916,8 

0,025 22,515,111,217,493,751,8711,320,7 30,249,1 68,688,0 106 127 146 184 
0,030 26'617,SIJ'TSI4'''''2,2(} 13,324,4 35,658,181,4 \04 125 151 173 218 
0,035 30,520,415,210,15,032,51 15,328,2 40,967,093,9 12O 144 174 200 252 387 
0,040 34,3122,817,1 I 1,415,652,82 17,YI,8 46,1 75,8 106 136 163 196 226 284 440 
0,045 38,025,2 19,012,616,2313,1219,135,2 51,384,0 1-17 151 182 217 251 316 490 
0,050 41,6 27 ,6~,8 13,816,7913,4020,9138,5 56,1 92,1 128 165 200 238 277 348 536 
0,060 48,032,1 ,115,917,8613,9324,3144,8 65,5 lOS 150 193 236 279 325 411 036 861 
0,070 54,4 36,2r,2 17,9

1
8,9014,4227,5150,9 74,3 123 172 221 271 319 371 472 729 992 35 

0,080 60,740,2130,1 19,99,954,9030,6
1
56,6 83,1 137 193 248 303 358 416 532 8241120 mm 

0,090 66,5144,°132,9,21,810,7 ,36
1
33,5161,9 91,1 151 212 274 334 396 461 589 9151250 

0,100 72,047,6135,7123,611,615,7736,2167,0 99,0 165 231 298 364 433 504 644 996 1370 
0,110 76'9~,orr>'212'i"S38r'o 107 178 249 322 394 470 545 698 1090 1490 
0,120 81,6

1 
,2 ,4126,713,26,52 1,276,8 114 190 267 346 423 505 586 75211701610 

0,130 .. ,4~7 '242'''J''"'2 13'T""I'3'6SI,5 121 202 284 368 452 540 627 804125011730 
0,140 90,8

1
60, I 44,8129, 714,6 7,2~5,985,9 128 214 301 389 480 572 668 856 1340 1840 

0,160 GG'3(35'248,Sr''J1S,S 7 ,8IlF,294,3 140 2351332 430 532 632 739 953 150012070 
0,180 10770,152,534,6117,08,4354,2 102 152

1
256 3621470 582 692 8\0 1050 1660 2290 

0,200 113175,OI55,936,81 18,1 ~,98I58,OI 110 163 276 390 509 631 751 880 1140 181012510 

Umfang = 0,697 m; da/di = 1,461; In da/di = 0,3788 
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Innerer Rohr 0 = 140 mm Äußerer Rohr 0 = 162 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· C) Isoi.· 

~~"" - 40 1 - 20 1 -~~0 1+101+25 +501+751100 ItO 200 ' Jo 1300 3~0 1 ~o 500 1 7~0 1 1(;-00 ~~r. 
0,020 16,7 1 11,18,32:5,54;2,761,37~,361 15,31 22,2 36,3 50,1 64,479,°192,7 107 1351 I 
0,025 2O,5P3,61O,216,763,37 1,6810,218,827,5 44,6 62,0 79,5 97,3

1
114 132

1

167 
0,03024,316,112,°17,963,981 ,9812,\122,232,553,073,694,4 115 136 156 198 
0,03528,018,613,89,134,562,2713,9125,637,261, 1 85,0 109 133 157 181 228 351 
0,04031,520,9115,610,415,1512,5515,7128,842,269,0 96,2 123 149 , 178205 258 398 
0,04534,9123,117,311,55,7°12,8317,432,046,876,9 107 137 1661198 228 288 444 
0,05038,3125,3119,012,616,2513,1019,135,151,384,5 117 150 183 218252 317489 
0,060 44,7129,522,214,717,28i3,61 ,22,341, 1 60,2 98,6 138 177 216 256 296 375 579 781 
0,070 5O'7 '33'625'21 16'618'25~4'09?5'346'8 68,6 113 158 202 24 , 294 340 431 6631

1 902 40 
0,08056,537,428,018,59,19 ,5628,252,376,9 127 177 227 277 330382 485 74811020 mm 
0,09062,0:41,0,30,71120,3110,15,0031,057,584,8 140 195 252 307 366 423 537 832,1130 
0,10067,3144,5133,322,010,915,4033,762,692,2 153 213 2751336 400 463 589 91611240 
0,11072,247,835,823,611,75,7936,267,399,2 165 231 297 365 434 502 64010001360 
0,]20 77,015O,9,38,l i25,212,56,15i38,YI,9 107 177 248 319 392 466 540 6911080'1470 
0,]30 81,6~53,914O,426,713,26,5014O,8176,4 113 ISS 264 340 418 497 577 741

1

11501580 
0,]40 86,1 ,8142,5128,113,96,8443,0~,6 119 199 280 361 444 528 615 78712301680 
0,]60 94'362,1 ~6'53O,71 15,17'46'47'2SS'8 132 220 310 401 493 587 687 87813801890 
0,180 102167,15O,1 133,116,318,03151,21!96,4J I43 240 33814391541 645 748 970 1520?loo 
0,200 109171,653,5,35,3p,518,5855,0 104 1541259 366 476 588 702 819 1060 16602290 

Umfang = 0,729 m dajdi = 1,526 In dajdi = 0,4228 

~~ Rohrtem p e ratur In 0 C (Lufttemp. = 20· C) Isol.

~~"" -40 1- 201-10 ~ o +101+25 +501+751100 11!0 1200 1 2!0 300 13to 400 500 7!01u;-00 s~~-
0,020 15,310,217,615,082,5211,267,63

1

114,1 2°'433,1 1
1

45'959'272'°184'998'2 1123 I 
0,025 18,812,619,41 16,2313,10 1,549,4317,325,1 41,056,973,089,0 105 121 153 
0,03022,314,911,17,3813,6611,8211,1120,529,848,667,586,8 106 125 144 181 I 
0,035 25,617,112,88,5014,21,2,10 12,8'23,6 34,356,077,7 100 122 144 166 209 3221 
0,040 28,919,3

1

14,5
1
9,604,7512,3614,526,638,763,487,9 113 138 163 188 237 365 

0,045 32,121,416,11O,615,272,6216,l i29,643,2 70,598,0 126 154 182 210264 408 
0,05035,3123,517,611,75,782,8917,7132,547,4177,6 108 138 169 201 232292 4491 
0,06041 ,227,420,5113,616,753,3620,7138,055,690,9 127 163 199 236 273345 532 721 
0,070 47,o,31'223'41 15'5~'683'8223'6143'51 63'4 104 146 187 228 271 314397 612 831 45 
0,08052,5134,826,117,318,564,27126,4148,7171,0 117 164 211 257 304 354 448 691 937 mm 
0,09057,738,4128,719,119,424,6829,1 [53,7178,5 129 181 233 285 337 392497 7701040 
0,]00 62,841,631,220,710,25,0731,6158,585,8 142 198 255 312 369 430 546 8481150 
0,11067,644,933,522,311,05,45133,963,292,8 154 215 276 339 401 466593 9241250 

1 " 0,12072,248,°135,823,811,715,8136,3167,899,3 165 231297365432501640 9981350 
0,13076,6150,837,925,212,56,1638,572,0 106 176 246 316 390 462 53768610701460 
0,140 8O,9:53,614O,026,6b,I ~,5014O,7176,O 112 186 261 335 415 492 570 730 1140:1560 
0,16089,058,844,°129,214,417,1044,8183,9 124 206 290 373 461 548 637

1

819 128°11750 
0,18096,6163,947,6131,615,617,69148,791,51135 225 318 410 507 6021701 904 14101940 
0,200 104,68,751,1 ,33,816,7,8,2352,598,5 145 244 345 447 551 655 762982 15502130 

Umfang = 0,760 m dajdi = 1,592 In dajdi = 0,4651 
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Innerer Rohr 0 = 140 mm Äußerer Rohr 0 = 152 mm 

';':c Rohrtemperatur in 0 C (Lufttemp. ~ 20 · Cl 1501.· 
E J5~ sr-
; :i - 40 -zo _:Eo +.0 l+z5 1+50 1+75 1~0 r .! o I z~o Iz!o 1 3~0 13!0 1 4~0 1 5~0 7! 0 1 utoo k~r. 
0,020 14,1 9,40~,004,69:2,331,16i7,01 ' 12,9 18,8 30,742,5 54,3J66,3 77,9190,2 114 1 I 
0,025 17,411,68,645,7512,881,4318,66.16,023,237,952,667,3 82,1 96,7 111 140 
0,030 20,6113,810,316,8313,411,7010,3119,027,6 44,862,4 80,1 97,8 11 5 132 167 
0,035 23,7,15,911,817,86i3,921,9511,9,21,931,8 51,772,292,6 103 133 153 194 296 
0,040 26,81 17,913,318,881~,412,2013,524,7 36,058,581,9 105 128 151 174 220 337 
0,045 29,919,914,819,891:,902,4415,°

1
27,5140,165,391,2 117 142 169 194245 377 

0,050 32,821,816,3110,915,39
1
2,6816,5130,244,172,0 100 128 157 186 214270 415 

0,060 38,6125,619,1 12,816,333,1419,3
1
35,552,085,0 118 152 186 219 254320 494 666 

°'°70 44,°129,321,9114,617,2313,59122,140,659,897,5 136 175 214 252 292 369 568 768 50 
0,080 49,3132,724,5 16,38,054,0124,7

1
45,567,2 110 153 196240284 329416 642870 mm 

0,090 54'3136'127'01 18'08'87~4'40?7'250'2 74,0 122 169 217 266 315 366 463 715 966 
0,100 59,2'39,329,419,69,65 ,7929,7154,9 80,6 133 185 238 292 347 401 508 7871060 

0,110 64'0~2'4131'8?1'1 1 1O'4 ,161'32'°159,487,2 144 201 258 316 376 4361554 858
1
1160 

0,120 68,4 ,4
1
34,022,511,1

1
5,5334,3

1
63,793,8 155 216 279 341 406 469 596 9251260 

0,130 72,748,336,123,9111,85,86136,4
1
67,7 100 166 231 298 365 434 502 640 99611350 

0,140 76'9151'138'2i25'312'516'16~38'471'6 106 176 245 3171388 462 53568210601450 
0,160 84,956,41 2,027,813,716,772,5179,4118

1

195273353 433 515 5987651 1901630 
0,180 92,361,3j45,7J30,2 14,97,37 6,486,9 129 214 300 3881477 568 659 844 11320 1810 
0,200 99,2165,9149,132,516,07,8550,1 193,8 139 232 326 422 519 618 72092414501980 

Umfang = 0,792 m da/di = 1,658 In da /di = 0,5056 

o,:c Rohrtemperatur in 0 C (Lufttemp. ~ 20· Cl Isoi.· 
E:::l .... - -- Stär· 

; :i - 40 - 20 - 10 ~ o + 1 0 1 + 25 + 50 ' + 75 1 1 ~0 1 1!0 1 2~0 1 2!0 3~0 1 3!0 1 4~0 1 5~0 1 7!0 I utoo ke 

0,020 12,48,266,194,11 12,0511,02;6,1711,3116,426,8 37,3 47,7 158,068,078,3 99,2 I 
0,025 15,31O,217,605,062,5311,26?,60 14,0 20,3 33,1 46,059,071,984,497,4 123 
0,030 18,1 12,19,006,013,001,4919,0216,624,239,254,970,285,6 101 116 147 
0,03520,9 14,010,46,933,461 ,72

1
10,5 19,1 28,045,763,481,099,3 117 135 170 260

1 
0,040 23,7 15,9111 ,87,853,921 ,95111,8121,631 ,751,571,9 92,2 113 133 153 193 296 
0,04526,417,613,28,76

1
4,382,18113,224,135,457,580,4 103 126 148 171 216 331 

0,050 29,0 19,4
1
14,59,6414,802,39

1
14,626,739,063,388,8 113 139 164 189 238 365 

0,060 34,322,8 17,111 ,3 5,642,8117,2 3 1,546,175,6 105 134 164 193 224 282 434 587 
0,070 39,326,219,6113,06,4413,2219,7136,353,0 87,0 121 154 189 223 258 326 502 682 60 
0,080 44, 129,422,014,67,243,6122,140,859,798,2 136 174 214 252 292 369 568 776 mm 
0,090 48,832,524,4116,28,0214,00124,5145,266,1 109 151 194 238 28°1325 410 634 866 
0,100 53,535,526,6117,78,764,35126,7149,472,4 120 166 213 261 308 357 451 698 952 
0,110 57,838,4128,7 19,19,48

1
4,7028,9153,578,6 130 181 232 283 3351388 492 7611040 

0,120 62,041,2130,8? 0,511O,25,0431,1157,684,7 140 195 250 306 361 418 532 8221120 
0,130 66,343,932,821,810,85,37'33,261,490,3 149 209 268 328 387 447 571 41200 
0,140 70,446,6134,723,1111,615,68:35,2:65,2195,8 158 222 285 350 413 478 609 9451280 
0,160 78,051,638,425,512,76,2739,072,6 107 176 248 319 392 463 537 685 10701450 
0,180 85,356,4142,1 27,813,86,84142,6!79,4 1171194 273 352 432 512 593 759 11801 610 
0,200 92,661,1 ,45,730,0 14,917,39,46,286,0 127 211 297 383 471 559 648 831 1290 1770 

UllIfang = 0,855 m da/di = 1,790 In da/di = 0,5819 
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Innerer Rohr 0 = 140 mm Äußerer Rohr 0 = 162 mm 

.:,- Rohrtemperatur In 0 C ( L ufttemp. = 20 ° C) 1501.-
E~ 
,:;;~"'" 

- 40 1- 20 1- 10 1 ~ O l+ l01+ 25 1+ 50 f+ 75 1; 0 1;0 2;0 1 2;0 13;0 3;0 ~O 5~0 1 7! 0 

Stär-
3 .!! + ke 1000 

0,020 11, 1 17,3815,52:3,691 1,830,9~1~,52i lO,2 14,8 24,0 33,2 42,9 52,0 61,2 71,1 89,2 
0,025 13,719,1716,84[4,55,2,27 1,126,85

1
12,6 18,3 29,7 41,4 53,0 64,6 76,5 87,2 110 

0,030 16,310,818,1 T,4012,71I,348,11 15,021,8 35,4 49,2 63,0 77,0 91,0 104 131 
0,035 18,812,5,9,376,251',13 1,5519,38117'1'5,2 41,0 57,0 73,0 89,1 105 122 152 234 
0,040 21,314,21 IO,7~,0813,551,761 1O,71 19,8 28,6 46,6 64,8 82,9 101 119 139 172 265 
0,045 23,8115,9111,97,9°13,951,96112,°122,132,0 52,0 72,5 92,7 113 133 155 193 296 
0,050 26,3

1
17,5113,18,71 ,352,1613,2124,3

1

35,2 57,5 80,1 102 125 147 171 213 328 
0,060 31,120,7115,5 10,3[5, d2,55r 5,5128,7 41,8 68,0 95,0 121 148 174 203 253 390 528 
0,070 35,8123,817,911,95,8812,9317,8

1

33,048,2 78,7 109 140 171 201 234 293 452 610 70 
0,080 4O,2i26,8?0,1 13,46,623,3020,137,154,5 88,4 124 158 194 228 265 332 513 691 mm 
0,090 44,6,29,6?2,214,8 7,34

1
3,6522,441 ,160,7 99,0 138 176 216 254 296 371 573 772 

0,] 00 49,°
1
32,4,24,316,28,0513,99124,6145,166,6 108 151 194 237 280 325 410 631 852 

0,110 53,2
1

35,2?6,4 17 ,618, 72~,32 26,7149,072,3 118 164 211 258 305 354 447 691 928 
0,] 20 57,038,°128,4118,99,39 ,65~,6152,8 78,0 127 177 228 279 329 392 483 747 1010 
0,130 61 ,0,40,6[30,3?O,21O,0,4,9630,5 56,483,4 136 190 245 299 353 410 519 804 1090 
0,140 65,°143,°,32,2:21,310,6/5,2632,5160,°188,4 145 203 261 320 377 437 555 860 1160 
0,] 60 72,2147,7135,8?3,71 1,75, 36,1 [66,9

1

98,7 163 227 292 358 424 492 625 968 132O 
0,180 79,2152'~1:9,2?6,0 12,916,40139,6173,7 109 179 250 324 396 469 545 693 1080 1470 
0,200 85,8156,942,6128,214,016,96143,I ,SO,3 118 195 273 353 434 513 597 760 1180 1610 

Umfang = 0,917 m daj di = 1,921 In da/di = 0,6529 

.;.- Rohrtemperatur In 0 C (Lufttemp. = 20 ° C) 1101.-
e'" ~~r-c J 

Stär-
+ + + + + + + + + + + 3 .!! - 40 1- 20 1- 10 - 0 1+ 10 1+ 25 1+ 50 + 75 100 150 200 250 300 350 1400 500 750 1000 ke 

0,020 1O,l i6,71 15,0413,36J1,680,84i5,D4'9,26 13,5 21,8 30,7 39,047,5 55,8 64,3 81,3 
0,025 12,6 8,3''1"'20 4,16 2,081,04,6,2211,4 16,7 27,0 37,8 48,259,0 68,9 SO,O 101 
0,030 15,09,877,374,952,47 1,2317,3813,619,9 32,3 44,9 57,370,3 81,9 95,4 120 
0,035 17,311,48,545,7412,851,4218,5615,8123,0 37,4 52,0 66,4 81,6 94,8 111 139 212 
0,040 19,613,09,706,50,3,251,629,7317,9126,2 42,5 59,0 75,592,7 108 126 158 242 
0,045 2I ,9 14,61O,87,2813,631,811O,Y O,0129,3 47,5 66,0 84,5 104 121 141 177 271 

0,050 24,2iI6,1 12,018,02~,ü3~,OOI2,122,132,4 52,5 73,0 93,4 115 134 156 196 300 
0,060 28,6119,0 14,29,5014,75? ,3614,3

1
26,3 38,4 62,4 86,9 111 136 160 185 233 357 483 

0,070 33,°122,016,411 ,°15,462,7116,430,3 44,4 72,0 100 129 157 185 214 270 414 560 80 
0,080 37,3124,8118,512,416, 12[3,05118,5134,3ISO, I 81,5 113 146 178 209 242 307 470 635 mm 
0,090 41 ,4J

r
27,512O,f 13'T,SOI3,38?0,638,255,7 90,6 126 162 198 233 270 342 524 710 

0,100 45,~30,3 22,615, 17,46,3,7°122,7141,961,1 100 139 178 21S 257 298 377 579 784 

0,11 0 49,332,9124,516,318; 1214,02? 4,7 45,6 66,4 109 152 194 237 280 325 412 632 856 
0,] 20 53,2

1
35,4?6,517 ,Y,76j4,~6,649,2 71 ,8 118 164 210 256 :303 351 446 684 926 

0,130 57 ,0~,0128,4 18,S9,36,4,63128,5152, t 7 ,0 127 176 226 276 325 378 480 735 996 
0,]40 60,7 ,4130,2120,019,9y,93130,3156,382,2 135 188 241 295 347 404 512 787 1070 

0,160 67,6145,°133,7122,3 11 , 1 5,49133'SI62,y I ,6 151 210 271 332 391 454 579 888 1210 

0,180 74,4149,5136,9124,6[12,2,6,03137,2169, I 101 167 233 300 368 434 S05 642 988 1350 

0,200 81,0153,7j40,226,7iI3,3,6,5840,575,2 111 183 255 329 403 476 554 704 108O 1480 

Umfang = 0,980 m dajdi = 2,053 In dajdi = 0,7'191 
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Innerer Rohr 0 = 140 mm Äußerer Rohr 0 = 152 mm 

.. - Rohrtemperatur in 0 C (Lufttem p. ~ 20 ' C) 1501.· 
E~ 
~,... ....: 

- 4() - 201- 101 ~ O 1+ 10 +25 +501+75 11;0 + + + 1 + 1 + 1 + I + 1 + 1 + 
Stär· 

:<0':::: 
~~ ke 150 200 250 300 350 400 500 7 50 1000 
0,020 1 1 1 I 1 

51'2159.7 7481 
0,025 

9,3616,2314,643,111 ,55e,7714,648,58 12,4 20,228,035,943,8 
64,173,9 92'8 ' 11,617,7215,783,8511,930,9615,7810,6 15,4 25,0 34,6 44,4,54,3 , 

0,030 13,9
1

9,2016,904,58/2,291,1416,91 112,618,429,9 41,2 53'°164,8 76,7 88,1 111 1 
0,035 16,1 1O,718,005,31? ,65 1,32?,99114,6 21,334,847,961,675,2 89,01103 128 197 
0,040 18,3112,19,066,043,021,50

1

9,08116,624,239,554,670,1 85,6 101 117 146 224 
0,045 20,413,510,16,743,361 ,6810,218,627,1 !14,3 61,3 78,695,9 114 130 164 2511 
0,050 22,5 14,9 11,27,433,7 ,/,,85111 ,220,530,049,0168,086,7 106 126 144 182 278 
0,060 26,71 7,71 3,38,844,412,2013,3124,4 35,858, 1180,9 103 126 149 172 217 330 447 
0,070 30,720,4 15,3110,25,0912,5315,3128,2

1
41,467, 1 93,1 119 146 172" 199 251 383 518 90 

0,080 34,7 23, 117,3 11 ,515,7~2,8417,41 32,01 46,8 76'01 105 136 165 1951225 285 435 588 mm 
0,090 38,6125,7 19,21 1 2,8r38i3,151 19,~35,652,1 84,8 118 151 184 218 251 3 18 487 657 
0,100 42,5

1
28,221,114,17,003,4621,339,257,2 93,4 130 166 203 240 277 351 538 727 

0,110 46,430,7 23,°115,417,603,7723,1142,7162,2 102 141 181 222 262 302 383 588 795 
0,120 50,0 33,224,~ 16,58,1 94,0724'l 46'O 67,2 110 153 196 240 284 327 415 6361 862 
0,130 53,635,5126,6' 17,618,77 4,3726,7 49,3172, 1 118 165 21 1 258 305 352 446 686 929 
0,140 57,2 37,8128, 18,819,34

1

4,64128,5 52,5176,9 126 176 226 276 326 376 477 734 996 
0,160 63'9142'~3 1 ,721 '°110,45,1931 '~58'81 86'0 142 198 254 311 367 425 538 8301130 
0,180 70,4146, 34,9123,2111 ,515,72135,265,0195,1 157 219 281 345 408 47 1 600 9241260 
0,200 76,6,50, 38,1 25,3,12,6j6,2438, 71,2 1041172 240 307 378 447 518 659 102011380 

Umfang = 1,043 m dajdi = 2,184 In dajdi = 0,7812 

~~ Rohrtemperatur in 0 C (Luftternp. = 20 ' C) Isol.-

~~ .... - 40 L 201- IOFor+ IOI+251+501+75 1;0 1 1~0 2;0 1 2~0 3;--;: 3~0 4;0 1 5~0 1 7!0 1600 ~:r-
0,020 8'695'8 1 4'35~'901 1,45iO'72i4'358'00 11,6 19,026, 1 33,741,048,055,570,1 
0,025 10,97,225,413,60 1,801°,905, 9,9914,423,532,4 41,8 50,9 59,7 69,086,7 
0,030 1 3,0~,6 1 6,47 ,292,1411,076,50111,9 17,228,038,749,960,77 1,382,5 104 
0,035 15,110,07,5°

1
4,962,48 1,247,5313,9 19,932,644,957,970,4 83,0 96,0 120 182 

0,040 17,1 11,48,52
1
5,64

1

2,82 1,4118,55115,822,737,251,1 65,8 SO,O 94,7 110 136 209 
0,045 19, 11 2,79,5416,313,151,5719,57117,625,541,657,273,6 89,6 106 123 152 235 
0,050 21,0 14,1 10,616,97 3,47 1,7310,6 19,4 28,2 46,0 63,3 81,5 99,0 11 7 136 168 260 
0,060 25,0 16,7 12,5'8,30

1
4,141

1
2,06112,5

1
23,033,454,6 75,7 9 7,0 118 139 161 201 309 420 

0,070 28,9 19,2 14,49,604,772,38114,526,638,663,287,9 1 12 137 161 186 234 359 484 100 
0,080 32,721,8 16,310,915,402,69116,4130,1 43,871,599,8 127 155 183 211 267 408 548 mm 
0,090 36,424,3 18,212,2,6,012,98 18,2,33,448,979,8 111 142 173 205 236 299 455 613 
0,100 40,126,820,°113,46,613,2820,°

1
36,753,888,0 122 156 191 226 260 329 502 677 

0,110 43,729,121,8 14,67,20
1
3,58?1,8

1
39,9 58,6 95,9 133 170 208 247 284 359 548 742 

0,120 47,231,423,515,77,76)3,87? 3,6143,1 63,4 104 144 184 225 267 308 389 596 804 
0,130 50,633,725,216,818,324, 15/25,3146,268,2 11 2 155 198 243 288 331 419 642 868 
0,140 54,°

1
35,926,917,918,8814,4127,°,49,472,8 119 165 212 260 307 354 448 688 930 

0,160 60,6140,230,120,°19,9614,94130,4155,581,7 134 186 239 293 347 401 507 781 1050 
0,180 66,9144,433,222,1 11,05,46

1
33,6161,5 j90,4 149 207 2651325 385 445 564 870 1170 

0,200 72,9148,536,2,24,012,0,5,98,36,8167,498,7 163 228 291 357 424 489 620 960 1290 

Umfang = 1,106 m dajdi = 2,316 In dajdi = 0,8402 
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Innerer Rohr 0 = 140 mm Äußerer Rohr 0 = 162 mm 

d,- Rohrte mperatur In 0 C (Lufttemp. ~ 20· Cl 1501.-e-; 
~~....: 

- 40 - 20 1- 10 ~ o :+ 10 !+ 25 +50 1+75 ItO 11!0 1 2~0 12!0 Isto I s!o 4ii0 

Slär-
3:~ + + + ka 500 750 1000 

0,020 7,735,133,872~57 1 1,29Io,~:~,87 ,OB 10,4116'723,2 29,7 36,3 42,6 49,0 61,8 
0,025 9,656,434,81 13,2011,6010,804,818,88 12,9 20,8 28,8 37,0 45,2 53,1 61,2 77,6 
0,030 11,57,725,763,8311,91

1

0,9615,76110,6 15,3124,934,4 44,1 54,0 63,6 73,4 92,8 
0,035 13,48,986,70

1
4,452,211,126,73'12,3 17,929,040,1 51,3 62,7 74,0 85,2 107 163 

0,040 15,21O,27,615,~2,521,27 ,6214,0 20,4 33,0 45,6 58,5 71,3 84,2 97,0 122 187 
0,045 17,011,48,515,63

1
2,821,428,52115,7 22,831,051,3 65,5 80,0 94,3 109 137 210 

0,050 18,912,69,416,213,121,579,4317,3 25,3 40,9 56,9 72,4 88,4 105 121 152 233 
0,060 22,514,911,27,403,711,8611,220,6 30,1 48,667,6 86,3 106 124 144 181 276 372 
0,070 26,017,213,08,594,3012,1513,0123,Y4,8 56,5 78,3 100 123 144 167 210 321 432 120 
0,080 29,419,514,79,7614,8612,4314,7 7,139,5 64,2 89,0 114 139 164 190 238 365 492 mm 
0,090 32,821,716,4,10,915,422,7016,430,244,0 71,5 99,5 127 156 184 212 267 408 551 
0,100 36,223,9118,1 12,05,9712,9818,1133,348,5 78,9 110 140 172 203 234 296 450 610 
0,110 39,526,119,713,116,5213,2619,836,452,8 86,2 120 153 188 222 256 324 494 668 
0,120 42,8128,321,314'V,06(,5321,439,3157,2 93,5 130 166 204 241 278 356 537 726 
0,130 46,030,5?2,815,27,603,BOI22,9142,3

1

61,5 100 140 179 219 259 299 377 579 783 
0,140 49,232,624,416,28,1214,05124,5 5,165,8 107 150 192 234 277 319 404 621 841 
0,160 55,336'627,418'319'1514'56127'5150'8174'0 121 169 217 264 314 362 458 705 952 
0,180 61,340,630,320,310,15,07130,5156,4182,2 135 188 241 294 3501403 510 786 1060 
0,200 67,244,633,222,211,1 5,5533,5161,9190,2 149 207 265 324 385 444 562 863 1170 

Umfang = 1,232 m da/di = 2,579 In da/di = 0,9474 

"'e·:iE.. Rohrtempe r a tur In 0 C (Lufttemp. = 20· Cl Isol.-

I 1 ~ ;:f' - 40 1 - 20 1 - 10 1 ~ 0 + 10 1 + 25 1 + 50 + 75 1 Ito l l!0 1 2~0 1 2!0 I s~0 1 3!0 4Öo l sÖo l 7!0 1,ö'oo ka 

0,020 7,03
1
4, 7013,52?,341, 170,59 3,5216,439,40 15,2 21,1 27,3 33,0 39,0 44,8 56,3 

0,025 8,7815,82
1
4,36r2,90 1,450,7314,3618,02111,718,926,334,1 41,048,455,970,1 

0,030 10,516,945,2013,471,730,875,219,6 14,022,631,540,749,057,966,983,9 
0,035 12,28,066,05~,04?,021,0016,061 11,216,3 26,3 36,647,257,067,3 77,897,4 ISO 
0,040 13,99,l96,8914,60?,30 1,1516,90112,7118,630,041,653,864,976.788,5 I JI 170 
0,045 15,610,3 7,7315,16?,58 1,297,74

1

14,2120,8 33,6 46,7 60,172,786,099,3 125 190 
0,050 17,1 11,518,5715,70?,851,43 ,5815,823,037,251,766,580,595,2 110 139 211 
0,060 20,413,61O,216,80?,401,7011O,2

1
18,8127,544,661,879,196,5 114 131 165 252 338 

0,07023,715,8111 ,817,853,941,97111,8121,831,951,7 71,5 91,6 112 132 152 191 292 394 140 
0,08026,918,0 13,418,904,462,23113,424,736,159,081,2 104 128 150 173 217332 448 mm 
0,090 30,0120,215,09,9614,982,4815,027,640,365,991,0 117 143 168 193 244 372 501 
0,10033,222,1 :16,6 11,05,492,7416,6130,544,472,8 101 129 158 185 214 270 412 555 
0,11036,324,218,0 12,06,0013,0018,1 133,448,579,6 110 141 173 202 234 296 451 608 
0,120 39,426,219,613,06,493,2419,7h6,252,6 86,2 119 153 188 220 254 321 490 661 
0,13042,428,2'21,114,06,983,4821,2138,956,692,6 128 165 202 238 274 346 529 712 
0,140 45,3:30,2122,615,0:7,47i3,7222,6141,660,6 99,1 137 176 216 255 293 370 568 765 
0,16051 ,234,0125,417,08,4614,2025,547,068,5 112 156 200 244 288 332 420 646 867 
0,18056,8 37,828,3 18,99,404,68128,452,376,3 125 174 223 273 321 371 469 720 970 
0,20062,4141,531,120,7110,315,1231,2157,484,0 137 191 1245 299 354 409 517 793 1070 

Umfang = 1,357 'm da/di = 2,842 In da/di = 1,0446 
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Innerer Rohr {25 = 140 mm Äußerer Rohr {25 = 152 mm 

,j,- ROhrtemperatur in 0 C (Lufttemp. = 20· Cl Isol.-
E~ .... !::! .....:: 

+ 10 1+25 + 50 1+ 75 

Stär-;<a_ I + 0 + + 1 + 1 + 1 + 1 + 1 + + + 1 + ke ~..!!! - 40 - 20 - 10 - 100 150 200 250 300 350 400 500 750 1000 

0,020 6,544,3413,24e, 171 ,0810,543,~5,95 8,67114, I 19,6125, I 30,5136,1 141,3152,61 
0,025 8,105,39~,04IQ,691,35,0,68,4, 7,41 10,8 17,624,41",338,045,051,765,81 
0,030 9,716,45 ,82,3,211,60,0,80 ,828,8613,021,029,237,245,553,061,9178,0 
0,035 11,37,~,60,3,731,8610,9315,61 1 1O,315,1 24,433,943,152,862,1 72,090,1 138 
0,040 12,9,8,546,38,4,26,2,1211,06,6,3911,817,227,838,549,2 60,171,081,9 , 102 157 
0,045 14,59,587,16,4,76'2,381,1917,1713,219,331,243,255,2 67,379,891,9 116 176 
0,050 16,0 10,67,955,282,651,3217,9514,621,334,547,661,0 74,5 88,31 102 129 195 
0,060 19,112,79,516,323,16 1,5819,5217,425,541,357,172,989,1 1061121 152233 1314 
0,070 22,2 14,11,°,7,3413,661,8311,020,229,648,066,584,7 104 123

1
141178271365 160 

0,080 25,216,'112,518,35,4,1512,0712,5123,°133,654,775,796,4 118 139 160 202 309 , 416 mm 
0,090 28,218,714,09,35~,642,3 114,025,737,6 61,2 84,7 108 133 156 179 227346 464 
0,100 31,21 0,615,510,3

1
5,12[2,5515,5128,441,567,593,5 120 147 173 198 252 382 514 

0,110 34,02,616,911,35,6012,7916,9131, 145,474,1 103 13 11 160 189 217 27642° 1564 
0,120 36,824,518,312,216,0813,0318,433,849,280,6 112 142 174206 2351300, 457 613 
0,130 39'~26'419'713'1 16'532'21'9'8136'4 53,087,0 120 1531187 222 254 323 4931662 
0,140 42, 28,3,21,114,°,6,99,3,4921,2139,056,793,51128 164 200 237 273 346, 529 710 
0,160 47,931,9

1
23,915,9

1

7,9213,9423,9144,064,2 105 145 186 227 268 310 392 602 808 
0,180 53,435,526,617,78,804,38e 6,6149,071,5 1171162 2081253 300 347 438 670 903 
0,200 58,8'39,°129,3 19,5j9,68k 80129,3,53,9178,6 129 179 228 279 330 383 482 737 998 

Umfang = 1,483 m da/di = 3,105 In da/di = 1,1331 
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Innerer Rohr >0 = 160 mm Äußerer Rohr 0 = 169 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20 ' Cl 1501.-

~~-.: -40 1-201- 101 ~ O r.: l+ 26 1+ 50 1 + 75 I t~0 I t!o I 2~~L!/~fo~!o 1 4~0 5~0 7to Iloto s~!r-
0,020 48,8;32,424,2116,°17,9313,94:24,2;45,6,66,7 110 155 199 244 2941 334 4261 

0,045 85,7156,6142,227,913,816,82r.3,6182,0 122 205291 378 465 568 650 8391340 

0,025 57,9
1
38,328,6118,99,40 ,~28,9153,8 79,6 131 185239 293 354 403 519 

0,030 66,1 143,732,521,610,65,26133,1161,691,8 152214277 340 412 471 605 1 
0,035 73,248,336,023,9 11 ,85,8236,969,1 103 171 241 314 385 465 1 533 6861070 
0,040 79,652,639,326,012,9:6,34140,5175,9 113 189267346 427 519

1 

594 76311210 

0,050 9 1 ,2160,245,029,81 14,717,28!~,6188,1 131 221 314408 504 616 706 911 1460 
0,060 102166,649,8132,916,18,031.:2'°198,6 147 249356466 578 707 810 1050 1690 2340 
0,070 110171,953,935,717,418,6556,6 108 162275394 518 644 794 910 11 80 19202660 10 

::::: g:I~~:~~:~::~I ! ~:~I;:~I~:~1 :~~ :~~ ;;i :!~ ~~~ ~~ ~:!: :~~ ;~~ ;~~ mm 
0,100 12985,2:63,5:41,920,410,1:67,6: 130 1981341 493653 8201010 1170 15502520 3590 
0,110 13488,466,043,521,210,5170,5 136207359521 692 87210801250 165027203870 
0,120 139:91,31168,2144,921,910,873,;1142 216376547727 9181140132017502900 4150 
0,130 1 4394,170,1~,222,511,1 175,~ 147 225392 571 760 9631200 1390 1850 30804430 
0,140 14796,6171,9147,423,11 1,477,6

1

' 152233407594791 1000 1250 1460 19403250 4690 
0,160 153 10075,°149,324,011,9181,5 16°1246 435 63485010801360 1590 2120 3580 5190 
0,180 1 581 104177,85 1 ,0 24,912,3~,2 167 258 459 671 9O41160 1460 17102290391015670 
0,200 16310780,0152,525,6,12,6[88,3174269477707957 1220 1550 182024604230 6150 

Umfang 0,562 m dajdi = 1,126 In dajdi = 0, 1185 

~:E Rohrtemperatur in 0 C ( Lufttemp. = 20· Cl 1501.· 

~~ -.: -401-201-101 ~ o l + t O r+ 25 1 + 50 1 + 75 1 1~0 t!o I 2tol 2!0 3~0 13!0 1 4~0 1 5~0 17!0 I tO~O ~~. 
0,020 36,324,1 118,01l,9i5,93i2,94118,133,549,080,3112144 176 208 241 305 
0,025 43,629, 121,614,3 ,1013,51 e l,614O,659,597,5 136176 214 254 292 374 
0,030 50,633,7125,016,58,1614,0525,°147,069,0 114 159205 251 297 343 440 
0,035 57,037,828,118,69,16

t

4,54?8,3
1
53,178,0 129 180232 288 339 392 503 779

1 0,040 63,041,730,920,5 10, 15,0131,2
1
58,586,5 143200 260 321 380 438 562 876 

0,045 68,645,533,622,311,05,46134,OI64,094,8 158 220 286 353 420 483 622 973 
0,05073,5

1
48,836,124,011,815,90136,769,2 102 171 239309 384 457 528 680 10701 

0,060 82,955,1 140,627,0 13,316,59
1
41,7 8,6 117 195275357 442 53°1 612 789124011710 

0,070 91,0160,544,8'29,814,617,2146,287,41130 218308 400 496 595 692 893141°11950 15 
0,080 98'565' 1 48'432'315'8~'8050' 1 95'1 142 239340443 548 660 770 99215802180 
0,090 10569,551,734,416,8 ,32153,8 102 153 259368 481 5951 718 83910801740:2410 mm 
0,100 111 3,654,636,317,7 ,8057,2 109 1641 277 396 518 643 774 9061180190012640 
0,110 117~7,357,338,118,619,23 :60,4115173 295422552 687 828 972 127020602860 
0,120 122~0,7~9,839,819,49,6063,2 121 182 311 446584 7301881 1020135012210 3080 
0,130 12783,8162,141 ,2120,1 19,94116.5,7 126

1

190 326470616 770 931 1100 143023503290 
0,140 13186,464,242,6120,7 10,268,0 131 198 341 491 647 98011601510 '24803500 
0,160 13891,3167,844,9121,810,872,6 140 213 366530 704 8821070127016701274013900 
0,180 145195,670,91\47,°122,911,376,5148: 226 3901567755 9511160 13701181030004290 
0,200 150199,373,8148,823,811,7179,7 155, 237 412 600 800 1010 1240 1460 1950 3250 4670 

Umfang = 0,594 m dajdi = 1,189 In dajdi = 0,1729 
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Innerer Rohr 0 = 150 mm Äußerer Rohr 0 = 1&9 mm 

~~ Roh rtemperatur i n • C (Lufttemp. = 20 ' C) Isol.-

~r< -401-20 - 10 : 01+ 10 1+ 251+50 +75 IÖO 11!0 12ÖO 12!0 3ÖO Is!o I ~O 5ÖO r 7!0 ~ ~~-
0,02029,2119,4114,5:9,6*,7912,40114,6;26,9139,264,2 89,3 114 141 16d 190 242: 
0,025 35,3123,51 17,611,71~,8012,8817,832,848,3 78,9 110 140 172 2051 235 297 
0,03041,3[27,420,513,6,6,72

1
3,35,20,8,38, 56,492,6 129 165 202 2421 277 351 

O,03546,831,2?3,215,4
1
7,60

1
3,8023,6

1
43,5)64,1 105 147 189 231 276 318 403 619 

0,04052,2'34,6125,817,18,4514,2°126,2148,5171,4 117 164 211 259 308: 357 453 699 
0,04557,437,8,28,218,7)9,2214,59128,753,2i78,3 129 181 233 287 3401 396 501 777 
°'°5062,214°'8130,62°'319'9614'95131'1 157,785,2 140 197 254 314 372 432 548 851 
0,060 71,0146,5134,8123,111,~5,6335,5166,297,7 162228 294 363 4321 500 6411000 1370 
0,07078,9,51,9138,7125,612,6

1
6,25,39,5174,1 110 182 257 332 411 489, 568 7281140 1570 20 

0,080 86,0156,5142,2)27,913,76,83143,3i81,6 121 201 284 369 456 544 633 8111280 1770 mm 
0,09092,4161,0\45,6130,014,817,35146,8188,5 131 220 311 404 498 5961 694 89514201960 
0,10098,4165,0148,6132,0 15,717,8050,094,6

1
140 238 335 436 540 646 752 9771550 2140 

0,110 10468,8'51,333,916,68,2153,0101 149 254 360 468 579 694 809106016702320 
0,120 109

1
72,2:53,935,517,4:8,60)55,8106158 269 382 497 618741865113017902500 

0,130 114?5,4156,3137,118,218,95158,511111166 283 403 527 654 785 9201200119102670 
0,140 11878,2158,438,6~8,919,30161,01 1l6 174 297 423 556 690 830 974127°1202°12840 

0,160 126183'6162'3141,1 1~0'219'95165' 125 189 323 462 606 756 912107014002260~r3170 
0,180 13488,265,743,421,310,569,5134 202 346 499 653 817 9921170152024903490 
0,200 l4l i92,8~68,9145,5t22,311,0:73,2~ 142214 367 530 699 87810701260164027003800 

Umfang = 0,625 m dajdi = 1,252 In dajdi = 0,2244 

~~ Roh rte mperat ur In 0 C (Lufttemp. = 20 ' C) Isol.· 
o. N"" Stär. 

~~ -40 1-201- 101: 0 1+lo l+25 1+501+751IÖo I t!o 12ÖO 2!0 IsÖo s!o 4ÖO 15ÖO 17!o 110'00 ke 

1 
I 1 , I, I I 1 I 0,020 24,616,412,318,17 4,042,02112,322,7 33,053,975,396,8 118 140 160 2031 

0,025 3O,2i20,115,011O,014,91 12,46115,0127,7 40,866,391,7 119 144 171 197 2491 
0,030 35,5?3,517,6

1
11,75,772,8817,6132,647,978,0 108 140 170202 232294 

0,035 4O,826,82O,113,316,58
1
3,28? 0,2\37,254,7 89,6 124 161 195 232 269 339

1

522
1 0,040 45'5129'9122'51 14'87'313'~22'5 1,661,2 100 139 181 220 261 302 381 591 

0,04550,°,32,9124,7
1
16,38,02

1
3,9924,8,45,967,5 111 154 200 244 290 336 4241 6591 

0,050 54'V5,9126,817,718,714, 27,050,073,4 121 169 219 267 318 368 466 725 
0,06062,4 1,°130,6120,39,9614,9731,1 7,785,0 140 196 254 311 370 429 5471 852:1160 
0,070 69,5145,9134,3122,711,215,56134,8165,295,7 159 222 288 354 420 487 6251 9701330 25 
0,08076,250,637,6125,012,36,1038,571,9 105 176 247 320 394 468 543 7001090 1500 mrn 

0,090 82'61,54'8'140'~27'113'3'6'60'141'8178'4 115 193 271 351 431 516 600 772:121°11660 
0,10088,8158,743,729,014,27,0744,8184,6124209 2943824705616528401132°11810 
0,11094,562,346, 30,815,117,4847,690,2 133 224 316 411 507 604 704 906114301970 
0,12099,3:65,8149,032,515,917,86150,495,5 141 238 337 438 542 646 754 97°1154°12120 
0,130 104168,951,4,34,116,7 ,2453,0101 149 252 357 465 574 686 803104°1165012270 
0,140 10971,753,635,617,48,6155,4106 157 264 377 491 608 725 84911001750

1

2420 
0,160 1I7177'2157'6:38'211 18'719'2~60' 1 115 171 289 413 539 670 801 9401220119502710 
0,180 12582,061,240,519,8

1
9,8064,2 123 183 312 446 585 727 8741030133021503000 

0,200 131186,6164,5142,820,910,4167,9131 195 333 478 630 784 9441110145012330t3280 

Umfang = 0,657 m dajdi = 1,315 In dajdi = 0,2735 
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Innerer Rohr 0 = 160 mm Äußerer Rohr 0 = 169 mm 

~:c Rohrtemperatur In 0 C (Lufttemp. = 20· C) 1501 • 

. ~.tl "" 1- ~ I -~ J I ,-- -1 r Stär-... . - + + ++ + + + + + + + ~.!! - 40 - 20 - 10 1 - 0 + 10 +26 +60 +76 100 150 200 250 300 360 400 600 1760 1000 ke 

0,020 21,414,211O,67,1O:3,551,77IO'ili'19,5128,6146,965,1 81,8 102 12°1 139 174' : 
0,025 26,317,513,18,7°14,332,1513,1 4,1135,157,4 SO,5 103 125 148 171 216 
0,030 31,020,615,410,215,061'2,5115, 128,5141,5

1
67,994,9 122 147 175 202 256, I 

0,03535,6i23,5

1

17,611,815,752,8717,7,32,6147,578,1 108 140 169 202 233 2951 454 
0,040 39,926,419,713,26,44'3,2019,836, 53,488,0 122 158 191 228 264 332 515 
0,045 44,029,221,714,57,1 Ih ,5221,9:40,3159,2 97,3 136 176 213 254 29" 369 574 
0,05048,1 /31,9123,615,77,763,8523,944,164,81107 149 193 234 278 322 406 628 
0,060 55,3136,7'27,418,18,93114,4727,7151,275,4 124 174 224274 325 376 480 740 1010 
0,070 62,3141, 30,8 ,~1O,15,03131,2158,0185, 1 141 198 255 312 371 429 551 1 848 1160 30 
0,080 68,8j45,634,022,6111,1 15,M34,6164,3,94,5 157 220 284 349 415 480 619 953 1300 mm 
0,09075,249,737,024,612, 16,0137,870,4 103 172 242 313 384 458 530 6841060 1450 

0,110 86,457,°142,528,3 13,916,87143,481,6'1 120 201 284 368 452 538 6251 8081270 1730 
0,120 91,360,4145,0'30,114,77,27146,1 ,86,7 128 214 303 394 484 576 672, 8661360 1870 
0,130 96,163,6,147,~3 1 ,615,517,65148,791,4 136 227 322 418 516 614 717 9231450 2000 
0,140 101166,6,49,633,IP6,28,03151,196,01143 240 340 443 546 650 762 97711550 2120 
0,160 10972,2153,935,7117,518,67155,6 105 157 264 375 488 604 719 8441090117302380 
0,180 117i77,257,638,218,719,2459,7 113 169 287 407 531 1658 785 1 9241200 1900 2630 
0,200 125,8d61,Oj4O,4:19,719,79163,61121 , 181 308 438 572 711 84910001300/20702890 

Umfang = 0,688 m da/di = 1,377 In da/di = 0,3202 

~~ ROhrtemperatur in 0 C (Lufttemp. = 20· C) Isol.-

,:;;~ '" 1 1 + ' 1 I + + + 1 + :;- + 1 + 1 + 1 + 1 + ~~-~.!! - 40 - 201- 101 - 0 +101+25 +50 +75 1100 1150 12002503003504005007501000 

0,020 19,112,8'9,4316,3913,1611,569,52117,5125,6 41 ,4 57,~ 1;4,090,2 106 122 1541 I 
0,025 23,415,7111,67,793,881 ,92 11,721 ,6

1

31,4 51,071,291,4 110 1131 151 190 
0,030 27,618,4

1
13,79,174,5812,2613,825,337,060,684,4 108 130 156 179 2251

1 0,035 31,721,115,810,5 ,2312,5715,929,2 2,469,897,2 124 150 1 ISO 207 261 402 
0,040 35,623,717,811,85,862,8817,8132,8,47,9 78,5 110 141 170 203 234 2941 458 , 
0,045 39,526,2119,713,116,4613,1919,8136,553,287,2 122 157 189 225 261 328 510 
0,05043,228,621,614, 7,043,49121,7,40,0 ,295,6 133 172 208 246 288 362 556 
0,060 50,233,3'25,016,58, 154,0625,246,868,4 112 156 201 246 1290 337 428 660 892 
0,070 56,837,628,218,69,2314,58128,5)53,1177,2 127 178 229 281

1
331 385 491 7591030 36 

0,080 62,941,831,220,610,2

1

5,0831,7158,886,1 142 199 257 315 372 432 552 8.'551160 mm 
0,090 68,945,6134,122,611,15,56'34,764,IP4,5 157 220284347 411 478 610 9491290 
0,100 74'449'4:36'824'412'05'98137'61~69'5 103 171 240 310 378 1449 523 6681040 1420 
O,ttO 79,452,8,39,426,112,96,37140,374,6 111 184 259 335 408 1489 566 7241130 1550 
0,120 84,656,1141,827,7 13, 76,76

1
42, 879,f 119 197 276 359 438 525 1608 7SO 1210 1670 

0,130 89,659,244,229,214,47,1345,2 4,4 126 209 295 381 468 560 651 8341300 1790 
0,140 94,1 162,346,4\30,7 15,17,51 7,6~9, 1 132 221 312 403 497 594 693 8871390 1910 
0,160 10367,550,6f33,416,48,16152,0197,7 146 243 344 446 552 656 1767 19891560 2140 
0,180 1I ~72,754:~35,917,718,7356,2 106 158 265 376 487 503 1719 841 1090172012370 
0,200 1171'77,7;57;9138,218,8;9,30160,1114169 286405528 554 779 9121180188012600 

Umfang = 0,719 m da/di = 1,440 In da/di = 0,3649 
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Innerer Rohr 0 = 160 mm Äußerer Rohr 0 = 169 mm 

i~ Rohrtemperatu r In 0 C (Lufttemp. = 20· C) laol. 

~i"' - 40 - 20 1- 10 1 ~ o I+ 1J:. 2~~ 501~~1io 1~0 21iO 2;0 ~3;0 f Jo 1 51io j 7~0 1 1~~~ ~~ 
0,020 17,411 ,518,62:5,75;2,86J1 '4~318'621 15'8123,0 137'6 52,0 66,9 81,9 96,21111 1 140 1 
0,02521,314,21O,5?,0213'~~ 1 1,7510,~ 19,5128,546,364,482,5 101 119137 173 
0,030 25,216,812,58,284,13,2, 1 12'~123,1 33,7 55,0 76,5 98,0 119 142 153 205

1 0,03529,0 19,314,49,51 ,7~2,3614,~26,638,6 63,5 88,1 113 1371164 188 237 364 
0,040 32,621,716,21O,75,35?,6516,3

1
29,943,6 71,6 100 128 155 185 212 268, 412 

0,045 36,224,018,0,11,915,9012,94118,133,248,579,7 111 142 172 206 237 1 299 460 
0'05039'726'219'71 13'16'4613'2219'9~'4153'287'5 122 156 190 226261 329; 508 
0,060 46, 130,6i23,01 15,2i7,563,7~23,1 2,6,62,5 102 143 184 224 266 307 389, 600 810 
0,07052,6134,8126,117,318,5514,241,26,3 ,6171,2 117 163 210 257 1304 353 4471687 93640 
0,08058,538,8

1
29,019,29,524,7229,2 ,2179,7 131 183 236 288 342396 503 7741060 mm 

0,090 64,2~,531,7?1,01O,4:5,18132,2 9,6188,0 145 202 261 319
1
379438 55718611180 

0,100 69,7 6,1 134,5,22,811,35,60i~5,0164,8, 95,4 158 221 285 349 415480 610 9491290 
0,110 74,8~9,5137'0124'512,1 16'00~7'5169'71 103 171 239 308 378 459 521 663110301410 
0,120 79,7~2,739,426,112,9,6,37139,9174,4 110 183 257 331 406 483 560 71611101520 
0'13084'5e5'8141'7 127'613'~6'73142'2179'0 117 195273353433 516599 1 766111901630 
0,14089,258,844,029,114, 7,0844,6 3,5 1241206 290 3741460 548 638 81512701740 
0,160 97'6164,:~1~48' 1131,8115,77,721[48,991,9 136 228 321 415 511 608 708 1 910 1430 1960 
0,180 10569, 51,9134,216,9~,3353,01 1001 1481249 350 / 455 ' 561 669 778 11000 1580e 170 
0,200 112174,155,~36,6h 8,0,8,~i57,0 108 160 ' 269 379 4931609 727 848 1090/1720j2380 

Umfang = 0,751 m daJdi = 1,503 In daJdi = 0,4075 

i~ Rohrtemperatur In 0 C (Lufttemp. = 20 · C) 1501.-

~~"' I I + 1 1 + + I + - + + I + I + I + + I + ~är]-~:::-. - 40 - 20 1- 10 - 0 1+ 10 1+ 25 + 50 + 75 100 160 200 250 300 350 400 600 750 1000 e 

0,020 15'91' 1O'517'90:5'27 12'621 1 '31~'9314'621'1 34,3 i47,6 61,4 74,8 87,31102 1281 
0,025 19'513'°19'766'473'21 1,609,7817,926,042,5

1
58,975,8.92,3 108 125 158, I 

0,03023,115,4 11,6
1
7,64

1
3,80[1,8911,621,230,950,370,0 90,0 109 129 148 188 

0,035 26,6117,713,3~,814,36,2,1713,3 124,4135,658,18O,6 104 127 149 172 217
1

334 
0,04030,020,015,09,9414,92i2,4515,0?7,54O,2165,691,0 1171441 169195 246378 
0,045 33,3~2,216,711,01~,4612,7216,7 130,644,8 73,01102 130 159 188 218 274 423 
0,05036,524, 18,212,l t ,9812,9918,3,33,649,1 80,5 1112 143 17512081240 302 465 
0,060 42,728,4CI,314,216,9913,48121,4139,457,6 94,0 132 169 206 245 283 358 551 748 
0,070 48,7~2,3j24,21 16,17,94,3,9524,4145,1 65,7 108 151 194 236 , 281 325 412 633 861 45 
0,08054,4136,1127,°118,08,8614,4227,3150,573,5 121 170 218 265 316 366 464 716 971 mm 
0,090 59'839'7j29'719'~9'764'8530'155'6 81 ,2 134 188 242 295 350 406 515 7781080 
0,10065,°143,132,321, 10,615,26:32,760,788,7 147 205 265 323 383 445 566 8791190 
0,11070,°146,434,7

1
23,111,45,65135,265,596,0 159 223 286 351 416 483 614 9551300 

0,120 74,8149,737,124,712,1 16,03,37,6~0,2 103 171 239 308 378 447520 66210301410 
0,130 79'3~52'6,39'326'21 12'96'3839'8~4'61 109 182 254 327 404 479556 71011101510 
0,140 83,7 5,5~1,427,61 13,6:6,73142,1 178,7 116 192 270 347 430 510 591 75611801610 
0,160 92,161,0~5'5130,214,9j7,35~6,3~6,91 128 213 300 386 478 568 660 84813201810 
0,180 10066,1 ~9,2132,71 16, 17,951~,4194,7 140 233 329 424 525 624 726 93514602010 
0,200 107:71,052,635,017,2,8,51154,3102, 151 252 ' 357 463 571 679 78910201600,2200 

Umfang = 0,782 m daJdi = 1,566 In daJdi = 0,4490 
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Innerer Rohr 0 = 150 mm Äußerer Rohr 0 = 159 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. _ 20· C) Isoi.· 

~~"" :J-~o l - lol ~ 01+ lo +:r:- 50 + 75 I~O 1!0 1 2~0 1 2!0 1 3~0 3!o I Jo I 5~O 7!o l lO~ S~!r. 
0,020 14'61'9,737,26~,8512,411,2017,2713'4 19,4 31,9 44,0 56,268,7 SO,3 93,5 118 
0,025 18,012,1[8,9415,962,981,488,9716,5

1
24,1 39,254,669,485,3 100 115 146 1 

0,03021,3,14,310,617,0913,531,7610,619,628,846,464,982,6 101 119 137 173 
0,035 24,6

1
16,412,218,1314,062,0212,322,6133,053,574,995,7 117 138 159 201 307 

0,040 27,818,513,89,2°,4,572,2714,°125,6137,360,684,6 108 132 156 ISO 228 349 
0,04530,9120,615,410,315,08,2,52115,628,541,567,594,3 121 147 174 201 254 391 
0,05034,°,22,616,911,3,5,582,78,17,1 1, 45,674,5 104 133 162 192 222 280 430 
0,060 39'9

1
26'5,19'8h3'26'55i3'26120'036'8

1

53'8 88,0 123 157 192 227 263 332 512 690 
0,070 45,63O,3?2,6115,Oj7,4613,72'22,8i42,1 61,8 101 141 181 221 261 302 382 588 795 50 
0,08051,°133,9125,3116,818,3414,1525,5,47,169,6 113 159 203 249 294 341 431 665 901 mm 
0,090 56,237,4,27,9118,59,19 ,5628,2152,077,1 125 175 225 276 327 379 479 7421000 
0,100 61,2~,6130,5120,*0,014,9630,8,56,884,3 137 192 247 302 359 416 526 8141100 
0,110 66,1~,832,9121,81 1O,85,3433,261,491,1 149 208 268 328 389 451 573 8861200 
0,120 70'7e~,9:35,I23'311'515'7135'5:65'997'7 160 224 289 353 420 486 618 9571300 
0,13075,2,50,°137,3

1
24,8,12,26,0637,7 0,1 104 171 239 309 378 450 520 663103°11400 

0,140 79,552,9139,5126,2112,96,39,39,8?4,) 110 181 254 328 402 478 554 706 ) 100

1

1500 
°'16087'858'4143'5128'7114'27'°2144'°182,1 122 202 283 366 450 533 619 791 12401690 
0,180 95,663,4i47,2m,215,47,6147,9,89,7 133 221 310 402 495 588 683 87413701880 
0,200 10368,115O,8!33,616,68,2I ,51,8197,0 144 240 337 437 537 1640 745 956 1490j2060 

Umfang = 0,814 m dajdi = 1,629 In dajdi = 0,4879 

~~ Rohrtemperatur in • C (Lufttemp. - 20· C) '~."-

,:':l:!"" I I + I 1 'I I r + + I + + I + I + I + + -:t - +- Stär· ~~ - 40 - 20 - 10 _ 0 +101+ 25 1+ 50 + 75 100 150 200 250 300 350 400 500 750 1000 ka 

0,020 12,8'8,5416.4014,25'2,1211,06116,40'1 11,7117,0 27,7 38,5 49,4159,9 70,4 81,0 103 
0,025 15,810,617,90

1
5,242,62

1
1,317,9214,521,034,247,761,0 74,587,2 101 128 

0,030 18,712,619,38,6,2313,1011,549,4°117,2125,040,656,772,488,6 104 120 152 
0,03521 ,6 14,5110,817,2°\3,571,7810,819,828,947,165,6 83,8 103 121 139 176 269 
0,040 24,5 16,4 12,218,1614,05,z,02 12,2

1

22,432,8 53,2 74,4 94,9 117 137 158 199 306 
0,045 27,318,313,69,0914,5212,2514,725,036,659,583,1 106 131 153 177 223 342 
0,050 30,1 120,115,010,0 ,96

1
2,4715,127,640,465,591,9 117 144 169 195246 378 

0,060 35,423,6117,611,8,5,822,91 17,8i32,6,47,7 77,1 109 139 170 200 231 292 448 607 
0,070 4O,6127,020,2 1 3,56,683,3320,~37,5 54,889,6 125 160 195 231 267 337 519 706 60 
0,080 45,6130,3;22,7115,117,51 13,74122,9142,2'61,7 101 141 180 220 261. 302 381 587 804 mm 
0,090 50,4133,525,216,718,3214,1325,3146,768,3 113 157 201 245 290 336 424 655 896 
0,100 55,2136,727,518,219,0814,49127,6,51,174,8 124 172 221 269 318 369 467 722 987 
0,1I0 59,839,7129,719,719,S04,863O,055,481,3 134 187 240 293 347 400 508 7871070 
0,120 64,342,531,821,110,55,22132,2159,587,4 144 202 259 316 374 432 550 8501160 
0,130 68,5:45,333,9122,5111,215,55134,3163,593,3 154 216 277 339 401 463 591 9141250 
0,14072,7148,\ 5,9?3,9111,85,87136,3167,499,0 164 229 295 361 428 494 629 9771330 
0,16080,4153,2139,7126,313, 1:6,4840,2175,0 110 183 255 330 405 479 555 708 \100 1500 
0,18088,058,3:43,528,7114,317,07144,0,82,0 121 1201 281 363 446 530 613 785 12201670 
0,200 95,7:63,2!47,2~i,115,47,64i47,8~,9 132 218 306 396 487 578 670 85913301830 

Umfang = 0,877 m dajdi = 1,755 In dajdl = 0,5622 
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Innerer Rohr 0 = 160 mm Äußerer Rohr 0 = 169 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· Cl 1501.-

~~ ... -40 1- 20 1- 10 ~ o l + lo l + 25 i + 50 1 + 75 1 1~0 11;0 1 2~0 12;0 -3~0 13;0 1460 1 5~0 17;0 10"00 s~!r-
0,020 1I,5r,6~~,7013,80I I,9do,9415,701 1O,515,3 24,8 34,2 44,2 53,7 63,2 73,7 92,0 
0,025 14,29,457,08

1

4,70?,351,167,08113,1 19,030,742,754,666,978,890,7 114 
0,030 16,8

1
" ,28,41 5,592,80 1,3818,4215,6122,636,551,065,0 79,6 94,0 108 136 

0,035 19,413,09,716,463,231,60
1
9,7318,°

1
26,1 42,359,075,392,1 109 126 157 241 

0,040 22,OI4,711,0/7,313,66 1,82 11,120,Y9,648,1 67,1 85,5 105 124 143 178 274 
0,04524,616,412,318,164,0812,0312,4122,933,1 53,875,095,8 117 138 160 200 306 
0,050 27,118,113,69,02 j4,5012,2413,6?5,236,4 59,4 82,9 106 129 152 177 221 3381 
0,06032,121,4 16,010,75,302,64 16,029,643,1 70,398,0 125 153 180210 262 403546 
0,070 37,024,6 18,4112,316,083,0218,4134,049,881,3 113 144 177 208 242 303 4681630 70 
0,080 41'6~27'6120'71 13'816'853'4020'8138'31 56'3 92,0 128 163 200 236 274 344 530 714 m 
0,090 46,1 ,6123,01 15,37,583,77~3,142,562,7 102 142 182 223 263 305 384 592 797 m 
0,10050,633,525,2 16,7 ,324,1225,446,668,8 112 156 200 245 289 336 423 652 879 
0,11054,91136,4127,318,218,9914,4627,51150,674,7 122 170 218 266 315 366 461 711 '958 
0,12059,139,229,3 19,59,664,80129,6154,480,5 131 183 235 288 340 395 499 7691040 
0,130 63,041 ,7131 ,3?0,8 10,415,13131,6158,1 186,2 140 196 253 309 365 424 536 8281120 
0,14067,144,4133,2122,011,°15,43133,6161,9191,1 150 209 270 330 390 452 573 8881200 
0,16074,749,236,924,5 12,26,0337,2169,0 102 1681234 302 370 438 508 64510001360 
0,180 81,~54,ol40,526,911 13,3116,61~,9176, 1 1 112 1 185 259 334 409 484 563 7161111011520 
0,200 88,658,7)44,OI29,114,47,18~,5182,91 122 202 282 365 448 530 617 78512201660 

Umfang = 0,939 m da/di = 1,881 In da/di = 0,6316 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· C) Isoi" 

~~ .... -40 1- 20 1- 10 / ~ O 1+10 1+ 251+501+75 I~O ' I;J 2~0 12;0 1 3~0 13;0 1 4~0 r5~0 17;0 11:00 s~!r-
0,020 1O,416,95,5,20i3,4611,730,875,2019,5513,9 22,6131,5 40,1 49,057,566,584,0 
0,025 13,08,5916,44~,282,1 1,076,4711,817,228,039,049,761,071,082,5 104 
0,030 15,4 1O,~7,66~,112,551,277,70 14,020,533,446,559,1 72,884,598,4 124 
0,035 17,811,88,865,912,961,47~,9016,223,8 38,6 53,8 68,5 84,3 97,7 114 144 219 
0,04020,213,410,06,713,361,6710,118,527,043,861,0 78,0 95,7 t 11 130 163 2501 

0,04522,615,011,2
1
7,503,741,8611,320,730,249,068,287,2107125145 182 280 

0,05025,016,612,48,304,142,0612,5
1

22,833,454,275,4 96,5 118 138 160 202 309 
0,06029,619,714,79,814,922,4514,727,139,664,489,9115 141165 191241369499 
0,070 34'1/22'716'911'35'642'8117'0~3I'345'8 74,2 103 133 163 191 221 279 427 578 80 
0,08038,525,619,112,816,363,1519, 35,451,784,0 117 150 184 216 250 317 485 656 
0,090 42,728,421,214,2~,0613,4921,339,41 57,4 93,6 131 167 205 241 279 354 542 733 mm 
0,100 46,83I,~,315,5~,7513,8223,4j43,363,1 103 144 184 225 265 307 390 598 810 
O,11050,933,925,3 16,8i8'40 ,1525,5r7,168,7 113 157 201 245 289 335 425 652 884 
0,120 54'936'6127'318'19'0314'4727'5~'874'1 122 169 217 265 312 363 460 705 956 
0,13058,8

1
39,2129,319,49,6614,7829,454,479,5 131 182 233 285 335 390 494 7591030 

0,140 62,641 '~31'220'610'35'0831'3 ,084,8 140 194 248 304 358 417 529 8131100 
0,160 69,8~, 34,723,011,415,66134,8164,894,5 156 217 280 342 403 469 597 9161240 
0,180 76,8151, 38,I25,31 12'~16,2238,47I,3 104 172 240 310 380 448 521 66310201390 
0,200 83,5!55,4141,5,27,5113,716,79141 ,8:77,5 114 188 263 340 416 492 571 72711201530 

Umfang = 1,002 m da/di = 2,006 In da/di = 0,6963 

132 



Innerer Rohr 0 = 150 mm Äußerer Rohr 0 = 159 mm 

~~ Rohrtemperatur in 0 C ( Lufttemp . = 20· Cl 1501.-... . ,I Stär-,:,,,:," I + I I - 1 1 + - +- + + - + + + + + + 
3:.!!! - 40 - 20 - 10 _ 0 +10 + 25 + 50 1+ 75 100 150 200 250 300 350 400 500 760 1000 ke 

0,020 9,65:6,4314,8113,21 1,6010,8014,818,82112,8 20,~ 1~9,0 37,0 45,1153,°161,3177,2 1 
0,025 12,°17,9815,9713,97 1,990,995,98 10,9 15,9 125,935,8 45,9 56'°166, 1 76,095,9 
0,030 14,319,49?,1 1 14,732,371 1,181~,1213,0 19,0 30,9 42,5 54,6 66,9 79,0 90,6 114 
0,035 16,6111 ,°18,2315,4812,74 1,3710,25115,122,0 36,°149,3163,5 77,8 91,9 106 133 203 
0,040 18,912,59,3516,2213, 111 ,559,36

1

17,225,040,956,272,388,5 104 120 151 231 
0,045 2 1 ,1 1 13'91O'516,94~3'461 1 '7310'519'328'045'863,281'199,1 11 7 134

1
169 259 

0,05023,215,3 11 ,67,643,821,90 11 ,621,331,050,670, 1 89,4 109 130 148 187 286 
0,060 27,518,3 13,79,1 1 ,542,271 3,8125,236,960,083,2 106 13°1154 177 224 340 461 
0,07031 ,6121,115,8110,615,2412,6115,8129,142,669,2 96,0 123 150 178 205 259 395 534 10 
0,080 35,823,817,9 11 ,95,92:2,94 17,933,048,278,5 109 140 170201 232 294 448 606 mm 
0,090 39,826,519,913,216,583,2620,036,853,787,4 122 156 190 224 259 328 502 678 
0,10043,8

1

29,1,21,8
1
14,517,223,582\,9

1
40,559,096,2 134 172 210 247 286 ' 362 554 749 

0,11047,731,723,715,817,843,8923,844,064,2 105 146 187 229 270 311 395 605 820 
0,120 51,5?4,225,61 7,018,45,4,20125,7147,4 69,2 114 158 202 248 292 337 428

1
656 890 

0,13055,236,627,518,29,0414,5027,650,874,3 122 170 218 266 314 362 460 706 958 
0,140 58'938'9129'319'~9'644,78129' 54,179,2 130 181 233 285 336 388 491 7561030 
0,16065,8143,532,721,7110,8:5,35132,860,688,6 146 204 262 320 379 438 55518561160 
0,180 72, 48,036,0~3,91 11 ,95,9036,267,098, 1 162 226 290 355 421 4861618 9541290 
0,200 79,0:S2,4!39,:~@6, I 13,0!6,44!39,6173,3 107 178 248 317 389 461 534 678 1050 1420 

Umfang = 1,065 m da/di = 2, 132 In da/di = 0,7571 

~~ Rohrtemperatu r in 0 C (Lufttemp. = 20 · Cl 1501.-
L. N ......: Stär-

~; - 40 - 20 1- 10 1 ~o 1+ 10 + 25 + 60 1 + 76 1 1~0 1 1~0 1 2~0 1 2!0 1 3~0 13;0 4~0 5~0 7; 0 .croo ke 

0,020 8,97~,9914,5013'001 1 ,50io,7514,5 1 8,26i 12,0119,527,0 34,8142,1 149,4157,3 172,5 1 
0,025 11,217,435,59,3,711 ,860,9215,61 10,3 14,924,233,4 43,0 52,4 61,6 71,1 89,4 
0,030 13,418,8916,66,4,42,2,22 1,1016,7012,31 7,728,939,9 51,3 62,5 73,6 84,811071 
0,035 15,510,317,725,122,571,2817,7514,320,633,646,2 59,6172,7 85,5 98,3 124 188 1 
0,040 17,6 11.718,77,5,822,92 1,458,80 16,323,438,352,867,882,897,4 102 141 216 
0,0451 9,71 3, 1

1
9,8216,513,26 1,629,8318,226,243,059,076,092,7 109 126 157242 

0,050 21,7 14,510,917,2°13,60 1,7810,920,1 29,047,565,484, \ 102 120 140 , 173268 
0,060 25,8 17,3112,9,8,5614,26?, 1212,923,9,34,5 56,578, 1 100 121 144 166 207 318 432 
0,070 29,819,9114,99,9014,922.46114,927,5139,965,190,4 116 141 166 192 242 370 500 100 
0,080 33,722,5 16,8 11 ,215,5612,7716,931,1 45,273,6 103 131 160 189 217 275420 566 mm 
0,090 37,5125, 11 8,7 12,516,2°:3,08 18,8134,6150,4 '82,0 11 5 146 179 211 243 308 469 632 
0,100 41,3

1
27,6?0,613,8

1
6,813,3920,6138,0155,4 190,5 126 161 197 233 268 339517 698 

0,110 45,0130,022,5 15,07,413,69?2,5141,3
1
60,4 98,9 137 176 215 254 293 370565 763 

0,12048,6,32,4124,2116,2 ,o13,99124,3
1
44,6

1

65,3 107 148 ' 190 232 275 3 18 401 614 828 
0,13052,234,8,26,°117,38,5914,27126, 147,970,2 11 5 159 205 250 296 342 432 662 1894 
0,14055,6

1
37,°127,7 18,49, 14 4,5527,8151,175,0 123 170 219 268 316 365 462 709 959 

0,160 62,414I,4131,O?O,6IO,215,0813 I,3i57,4184, 1 138 192 246 301 357 1413 522 804 11090 
0,180 68,95,734,2122,8111 ,315,6234,7,63,693,1 1531213 273 334 397 1459 5801898 11210 
0,20075,0,49,9,37,3,24,8 12,46,16,37,969,8, 102 168 234 300 3671436 505 639 990 1330 

Umfang = 1,128 m da/di = 2,258 In da/di = 0,8145 

133 



Innerer Rohr 0 = 150 mm Äußerer Rohr 0 = 159 mm 

.. - Rohrtemperatur in 0 C (Lufttem p. ; 20· C) 1501.· E~ 
~N"" 

- Mlf- 201- 101: 0 1+ 101+ 25 +50 +75 11riO 1 ~0 ' 260 12to 3riO 1 3~0 1460 1560 7! 0 ~ 
Stär· ""= :t.!! ke 

0,020 7,99:5,2913,99;2,6611 ,33lo,6613,98i7,29 10,6 17,2 24,0 30,5 37,4 44,0 50,5 63,7 
0,025 9,98

1
6,67 ,9613,30

1
1,651°,8314,989,18 13,2 21,5 29,7 38,1 46,5 54,8 63,1 79,9 

0,030 11,97,99
1
5,9213,931,960,99 ,9510,915,8 25,7 35,5 45,5 55,7 65,5 75,7 95,8 

0,035 13,89,216,8814,5612,28 1,15t,90 12,718,4 29,9 41,3 52,9 64,9 76,2 88,0 110 168 
0,040 15,710,517,83)5,1712,58 1,31 ,8614,421,0 34,0 47,0 60,3 73,8 86,9 100 126 192 
0,045 17,6 11 ,7 ,7715,79

1
2,891,468,7916,123,5 38,1 52,8 67,6 82,4 97,3 112 141 216 

0,050 19,4 12'1",701',413,20 1,61 9,7217,826,0 42,1 53,5 74,8 91,0 108 124 156 239 
0,060 23,115,311,617,63,3,821,9211,6b.?31,0 50,1 69,6 89,0 109 128 148 186 284 383 
0,070 26,717,713,48,82)4,42;2,21 13,4, ,535,8 58,2 SO,7 103 126 148 172 216 330 445 120 
0,080 30,220,°115,210,°15,002,50 15, 27,940,6 66,0 91,6 117 143 169 195 246 375 506 mm 
0,090 33, 2,3

1
16,911,25,582,7916,931,145,4 73,6 102 131 160 189 218 275 420 567 

0,100 37,2r24,618,612,316,153,0718,6
1

34,350,0 81,2 113 145 177 209 240 304 463 628 
0,110 40,7126,9 0,313,416,71 ß,3520,337,4 54,4 88,7 123 158 193 228 263 333 506 688 
0,120 44'°129,1 21 ,914,517,27ß,6322,0~,5 58,8 96,1 134 172 209 248 286 361 550 747 
0,130 47,2131 ,3123,515,6~,8213,91 23,6,43,563,3 103 144 185 225 267 307 389 593 806 
0,140 50,6

1

33,525,116,7 ,36~,17125,246,Y7,6 110 154 198 241 286 329 417 636 864 
0,160 56,937,828,218,8)9,42 ,7°128,3 2,376,1 124 174 224 272 323 372 471 723 9SO 
0,180 63,0141,831,220,91 1 0,~5,22',31,4158,0184,6 137 193 249 303 360 415 525 808 1090 
0,200 69,145,8134,2~22,81 11, ,5,7134,5,63,692,8 148 212 273 333 396 457 579 889 1200 

Umfang = 1,254 m da/di = 2,509 In da/di = 0,9200 

.. - Rohrtemperatur In 0 C (Lufttemp. = 20· C) Isol.-
E~ 
t.N ",,:: 

- 40 - 20 - 10 : 0 +~1+ 25 1+ 50 1+ 75 1~0 
Stär-::c"IS!:: 

+ 1 + + + + + 1 + + + :t.!! 150 200 250 300 350 400 500 750 1000 ke 

0,020 7,2r,82b ,6IE,41 1,20;°,60;3,6116,61 9,65 15,4 21,7 28,1 34,0 40,1 46,1 58,0 
0,025 9,OOI5,99~,49~,991 ,4910,7514,49~,27 12,0 19,4 27,1 35,0 42,3 49,7 57,4 72,1 
0,030 1O,817,14~,3613,571,780,8915,379,8914,4 23,2 32,4 41,9 50,4 59,3 68,8 86,0 
0,035 12,68,30

1
6,2214,14

1
2,071,0316,2311,416,8 27,0 37,6 48,6 58,7 69,0 79,9 100 154 

0,040 14,39,457,0814,712,361,1817,10113,019,1 30,8 42,8 55,3 66,9 78,7 91,0 114 175 
0,045 16,0 1O,~,945,29j2,651 ,33 ,96 14,621,4 34,5 48,0 62,0 74,9 88,3 102 129 196 
0,050 17,6 11,88,8115,862,93 1,47

1
8,83 16,223,6 38,3 53,1 68,4 82,9 98,0 113 143 217 

0,060 21,014,0 1 0,~7,00 3,49 1, 751 0,519,~28,3 45,8 63,5 81,5 99,1 117 135 170 258 348 
0,070 24,316,212,2'8,074,052,02112,222,4132,8 53,2 73,6 94,6 115 136 156 197 300 405 140 
0,080 27,618,413,89,14~,592,2913,825,4 37,2 60,6 83,5 108 131 154 177 224 342 461 mm 
0,090 30,820,615,4 1 0,3F' E2"515'5 28,441,' 67,7 93,4 120 147 172 199 251 383 516 
0,100 34,1 ,22,817,011,35, 2,8117,131,345,7 74,8 103 132 162 190 220 278 424 571 
0,110 37,3 4 'Ql8'612'l173'0818' 734,250,0 81,7 113 144 178 208 241 304 464 625 
0,120 40,527,020,113, 6,6813,33120,2137,154,1 88,5 123 156 193 226 262 330 504 680 
0,130 43,6 9,°121,714, ,1813,58121,8139,958,2 95,2 132 169 208 244 282 356 544 734 
0,140 46,6131 ,°123,215, 7,6813,83,23,3142,762,3 102 141 181 222 261 301 381 584 687 
0,160 52'r5,0126,2 17'r,70 ,3126,3148,370,4 115 160 206 251 296 341 432 664 891 
0,180 58, 38,829,119, 9,6614,79,29,2,53,778,4 128 178 229 279 330 381 483 741 997 
0,200 64, i42:~~2,0121 ,3 1 0,6,5,25,32,0,59,0186,3 131 196 252 307 363 420 532 815 11 00 

Umfang = 1,379 m da/di = 2,761 In da/di = 1,0156 

134 



Innerer Rohr 12$ = 150 mm Äußerer Rohr 12$ = 169 mm 

.. - Rohrteri'lperatur In 0 C (Lufttemp. '" 20· C) Isol.-E": 
::;~.-.c 

- 40 1- 20 1- 10 1 ~ o 1+101+25 +50 +751100 11;0 1200 ' 2;0 laoo la!o 1400 1500 7;0 I~O 
Stär-

~.!! ke 

0,020 1 I I I p, I I I 20,225,9 31,3 136,9 42,5 54,0 6, 7214,~.3!1;,231, 11 ,5613,336,178,91 14,5 
0,025 8,3315, ,I ,2,7611,38p,69 ,147,6111,1 18,0 25,032,1 39,046,0 53,0 67,5 1 

0,030 10,°16,62
1
4,9613,301 ,65e,83j4,969, 1213,2 21,5 29,838,3 46,655,0 63,5 BO,O 

0,035 11,617,7°
1
5,77 3,8311,92 0,965,7810,6 15,4 25,0 34,744,4 54,264,0 73,9 92,5 142 

0,040 13,218,7716,574,36
1
2,181,096,5712,017,628,5 39,550,6 61,S 73,0 84,1 106 162 

0,045 14,S9,8417,37~,8812,441,227,3813,5 19,8 32,0 44,4 56,9 69,1 81,9 94,3 119 ISI 
0,050 16,4 1O,918,175,42r,701,35IS,17 15,021,9 35,5 49,262,S 76,590,7 104 132 200 
0,060 19,613,Or,7416,473,241,629,7617,Y6,242,4 58,674,9 91,S 109 124 157 239 322 
0,070 22,815,111,3 ,52

1
3,761,8811,3?O,S30,449,2 68,287,1 107 126 145 IS2 27S 375 160 

0,080 25'917'r'98'53f '26 2,1312,~3,6 34,S 56,2 77,599,0 121 143 165 20S 317 427 mm 
0,090 29,019,214, 9,52j4,76e,3814, 6,438,6 62,9 86,2 111 136 160 184 233 355 476 
0,100 32,°121,215,9110,5

1
5,2412,6215,9 9,242,669,5 96,0 123 151 177 203 259 393 528 

0,110 34'9123'1'" 11,515,7.,,8717,432,046,6 76,2 105 135 165 194 223 284 432 579 
0,120 37,725,118, 12,516,2313,111s,9134,750,5 82,9 114 146 179 211 242 30S 469 630 
0,130 4O,6r7,1 20,3113,416,71 3,35

1
20,3137,454,4 89,5 123 157 192 227 261 332 506 681 

0,140 43,529,°121,7,14,3/7, 1613,~21,814O,0 58,2 96,0 132 168 206 243 280 356 543 729 
0,160 49,2132,724,5iI6,2iS,D94, 24,6~,2 65,9 lOS 149 191 233 276 31S 402 618 829 
0,180 54,SI36,4 7,31 1S,~~:01 ,49127'i~; ,373,4 120 167 213 260 308 356 448 688 928 
0,200 60,4140,1130,119,9 ,9014,9330,1 5,480,8 132 184 234 286 339 393 494 757 1030 

Umfang = 1,505 m dajdi = 3,013 In dajdi = 1,1028 

.. - Rohrtemperatur in 0 C (Lufttemp. '" 20· C) 1501.' 
E~ 
... N....: 

+ ' l ~ ~~L 1 + 1 + 1 + I + I + + + + + + 
Stär-

::ca~ 
ka ~ .!! - 40 - 20 1- 10 1 - 0 + 10 +25 +50 +75 100 150 200 250 aoo 350 400 500 750 1000 

0,020 6,4 *,25i3, 16?, 1 1 /1 ,~0,5~3' 1815,S9IS,61 14,0 19,3 24,6 30,0 35.0 39,9 50,4 
0,025 8,0 I 5'333'9712'~ 1,31 O'65f,OI 7'''''110,6 17,323,9 30,5 37,2 43,5 50,1 63,7 
0,030 9,61 6,,.., 773,151,57 r'~4,808'771 12'7 20,628,5 36,4 44,4 52,0 60,2 76,0 
0,035 11,27,4315,54 3,651 ,820,915,5610,2 14,S 23,933,0 42,3 51,6 60,6 70,0 88,2 134 
0,040 12, 7~,4316,30;4, 16,2,OS 1, 6,3211,6 16,8 27,137,5 48,1 58,7 69,3 79,8 101 154 
0,045 14,2r43 ,06

1
4,6712,331,177,0713,018,8 30,342,1 54,1 65,7 77,S 89,6 113 173 

0,050 15,710,57,82
1
5,172,591,3°17,8414,420,8 33,546,7 60,0 72,6 86,2 99,3 126 191 

0,060 18,~12,59,326,203,10 1'55P'117,1"'8 39,955,8 71,7 S7,1 103 lOS 150 227 303 
0,070 21,514,510,817,173,581,7910,819,828,9 46,464,S 83,3 101 120 137 174 264 355 180 
0,080 24,616,4 12,318, 1 5 14,06?.D311 2,3 22,532,8 52,773,7 95,0 115 137 155 198 300 405 mm 
0,090 27, 18,313,819,OS4,53?,2613,S/25,236,8 59,082,6 106 129 153 173 223 336 452 
0,100 30,2~0,215 .29,97 ,9912,4915,3

1
27,840,5 65,391,4 117 143 169 192 248 372 500 

0,110 33,1 22,1 16,6; 1 0,915,45
1
2,7316,730,444,3 71,6 100 129 157 185 211 272 409 549 

0,1 20 36,Oi24,0 18,0 11 ,915,912,9618,°133,0 48,1 77,S lOS 140 170 201 230 296 445 596 
0,130 38,8,25,8 19,3 12,816,3813,1919,3135,651,9 84,0 116 151 184 216 248 319 481 643 
0,140 41,627,7120,6 13,716,8413,4120,6138,055,8 90,2 124 162 198 231 267 341 515 690 
0,160 47,1 31,3123,4 15,y, 7613,84123,3~2,8 63,1 102 142 182 222 262 304 382 583 786 
0,180 52,834,9126,117,318,6414,27126,1 7,770,4 114 159 202 246 292 339 425 650 877 
0,200 58,238,628,919,°19,44 4,68,28,9,52,777,5 125 175 223 270 321 374 467 712 969 

Umfang = 1,631 m dajdi = 3,264 In da/di = 1,1830 

135 



Innerer Rohr 0 = 150 mm Äußerer Rohr 0 = 159 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. 20· C) Isol.-
.. N '" - 1'-------' 1 Stär-
~:§ - 40 - 20 1- 10 ~ O 1+ 10 1+25 1+501+75111;0 L!o 121;0 2!0 31;0 13!0 Jo 560 7!0 h6öo ke 

0,020 6,0~~,OO12,9~1.1,97 Io,98:0,49f,96l5,491 8,20 13,3 18,423,4 28,4 33,2 38,5 48,6 I 
0,025 7'4414'9813'70?,4610'2210'61~3'706'871O'2 16,522,729,035,1 41,348,060,3 
0,0308,8815,9314,44

1
2,941,46

1

°,73 ,44,8,2512,1 19,727,034,341,949,257,471,8 
0,035 10,4

1

6,90
1
5,1713,421,710,855,189,61 14,1 22,931,239,948,757,1 66,683,1 126 

0,040 11,97,875,90
1

3,91 1,950,975,9211, I 16, I 26,035,745,5 55,4 65,0 75,6 94,4 144 
0,045 13,418,8516,624,382,191,09

1

6,6412,418,029,139,950,8 62,0 72,7 84,5 106 162 
0,050 14,9

1
9,827,3314,872,441,227,3513,720,032,244,1 56,368,6180,493,3 118 180 

0,06017,711,88,7515,842,911,458,7816,323,738,252,867,3 82,295,1 112 141 215 290 
0,070 2O'513'61O'216'7813'38I'681O'2~18'81 27'4 44,3 61,3 78,2 94,91111 130 164 249 336 200 
0,08023,415,311,y,68

1
3,831,9111,621,33I,450,169,688,6 108 126 147 186283 382 mm 

0,09026,117,112,8
1
8,564,282,1413,023,834,956,177,898,4 121 141 164 209 317 429 

0,10028,818,914,29,47 ,7 2,3714,3 6,338,661,985,7 110 134 156 181 232352 473 
0,110 31 '~20'715'51O'415'1812'5815'6128'742'2 67,893,6 121 147 172 199 254386 521 
0,120 34,~~2,616,911,215,60 ,8017,031,246,073,7 102 131 160 188 217 276421 567 
0,13036,7124,418,212,116,0513,02118,3133,649,679,6 111 140 173 204 235 298 454 613 
0,14039,3 6,219,513,°16,483,2419,5

1
36,253,186,3 119 150 186 220 253 320487 660 

0,160 44'6j29'622'114'717'35~'68~2'2140'960'4 98,2 135 172 211 249 288 364 555 748 
0,180 49,Sr 2,91:4,6jI6,418,20 ,07~,8145,867,4 110 151 192 235 278 322 407 621 837 
0,200 54,8,36,4r . .a,118,19,034,46)27,350,674,6 122 167 213 259 307 354 449 683 928 

Umfang = 1,756 m da/di = 3,516 In da/di = 0,2573 
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Innerer Rohr 0 = 176 mm Äußeres Rohr 0 = 191 mm 

~~ Rohrtemperatur in 0 C (Luftternp. = 20· Cl Isol.-
N • Stär-

i~'~ -40 1- 20 1- 101 ~ o l+l0 1+2s l+som. 1!0 1 2~0 2!0 3~0 3!0 4;0 5;0 To 1000 ke 

j 7r I - j , I I I I I 0,020 58'O'I!,528'~1.19,09,4214,~28,8154,1 79,3 131 183 236 290 351 397 507
1 0,025 68,8,45,5,33,9,22,411,15, 134,363,894,5 156 219 328429 434049 449023 455789, 762107 I 

0,030 78,5151,8~,525,612,616,2339,2173,1 108 180 253 
0,03586,8,57,5

1
42,828,314,116,90

1
43,881,9 122 203 286 372 457 554 633 8161270 

0,040 94'~62'~~6'630'815,3(7'5248'I90'0 134 224 317 411 507 6181 706 90611430 
0,045 10267,~~,133,116,418,1O51,797,1 145 243 345 449 552 675 774100011580 
0,050 10871,453,3,35,317.418,61 5,3 104 156262 373 484 598 7331 83810901730 
0,060 12 78,7159,0 9,019,19,5361,7 117 175 296 422 552 6851 842 961 12502020:2780 
0,070 130,85,1 163,8,42,3120,710,2167,1 128 192328 467 614 7641945108°11410122803160 10 
0,080 139191,068,0,45,1 122,OIO,971,g 138207 355 509 672 8401 104011~1550?53013530 mm 
0,090 14696,3 71,947,5123,211,576,2 14~ 221 381 547 724 9081130129016902770'3900 
0,100 15310175,149,624,212,080,0154234404 584 774970121 01390jl8303OO04260 
0,110 159 10578,051,5:25,112,4183,5 161 246426 617 820 1030:128014801 9~3230,46OO 
0,120 164 10880,753,225,912,886,6168 256446 648 86210901350157020~34504930 
0,130 169 111 182,9:54,6:26,713,~89,3 174 266 465 676 900 I 1~~1420165012200:~660:5250 
0,140 173114'85,056,027,413,591,9179275483 703 93711~14901173023lOß8605570 
0,160 181 11!11:88'8~'328'514'1 96'4 189 291517 750 101O128!~161 01880:2520~250,6160 
0,180 187 12391,9i60,329,414,5 101 197305 545 7941070137 1730'2029:72014640,6740 
0,200 19312794,6162,130,314,9104 205 318565 i36113014501840!2150,29I0,50207300 

Umfang = 0,663 m dajdi = 1,105 In da/di = 0,09~6 

~~ Rohrtemperatur in 0 C (Luftternp. = 20 · Cl Isol.-
~!l ""' 1 1 Stär-

~:!l . _ 40 1-20 1- 10 I ~ o + 101+251+50 1+75 L~o It!o 2;0 12tO 3~0 1 3tO 4~0 15;0 7tO Ilo"to ke 

0,025 51,534, 25,517,08,39 ,15125,6)48,070,1 115 161 207 253 300 346 441 
0,020 43'C28'5~121'214''?'0~3'48'21'~39'6158'0 95, 1 133 170 208 246 285' 361 

0,03059,839,729,619,69,614,7729,5155,6181,5 134 188 242 2971352 405 517 
0,035 67,144,6 3'~22,0: 1O,815'351133'3:62'71 92,3 152 213 275 34( 401 463 594 922 
0,040 74,4k9,336,6124,211 ,95,9036,869,1 102 170 237 307 380 450 518 66511040 
0,045 81,153,7 9,7126,312'°16,45140,1 175,41 112 187 260 338 418 498 570' 735

1
1150 

0,05086,957,642,628,312,96,9343,381,41 121 202 282 366 454 540 627 8041260 
0,060 97,9164,91,48,0'131,915,717,76149,192,1 138 231 324 422 5221 624 724 93i1t470?020 
0,070 10871,252,835,117,28,5054,4 103 153 257 363 474 586 702 818105d 16702310 15 
0,080 11677,057,°138,018,619,19:59,1 112 167 282 401 524 6471 717 9081117 1 187~2590 mm 
0,090 12482,160,9140,5119,89,80

1
63,3 120 181 305 435 568 703 848 99:112 206Q12860 

0,100 13186,764,4,142,720,910,3167,3 128 193 327 468 61 I 759 91 ~ 107~ 139o'225013130 
0,110 13891,0167,5144,821,910,8171,1 135 204 348 497 651 8101 979 11501 14~243013390 
0,120 14495'0170'~'822'811'3174'4 142 215 367526 690 86C 104011220 I 59Oj26OO13650 
0,130 14998,5 3,1 ,523,611,777,4149225 385 554 727 90811OOI2~9016901277~3890 
0,140 154 102'75,550,0124,412,180,2 155 234 402 579 762 952 I 160 13 178 293()4140 
0,160 163 107179,752,8,25,712,785,4 16511 251 432 624 830 1 1040 12ool 1490197~3240114610 
0,180 170 112'83;355,226,913,389,8 174 266 460 668 889 112 13601 162 214035505070 
0,200 177 117186,6,57,3127,913,8193,8 183 279 486 707 943 12001 1460 1730i2300!3840~520 
Umfang = 0,694 m dajdi = 1,157 In dajdi = 0, 1459 

137 



Innerer Rohr 0 = 176 mm Äußerer Rohr 0 = 191 mm 

~:o: I Rohrtemperatur in 0 C (Lufuemp. ~ 20· C) Isoi.· 

,:;;~ -< I I I + I I I -, ~I + + ~ + I + -, + I + .;: I + Stär· ~.!! - 40 - 20 - 10 _ 0 +10 + 25 + 50 + 75 1 100 1 150 200250 300 350 400 500 750 1000 ke 

0,020 34,4122,9 17'111'315'6~212'8t ' 17'231'7 46,275,9105 135 166 195 225 286 
0,025 41, 27,720,7 13'~16,8 3,40121,Oi38,~ 56,993,0 129 165 202 241 277 351 
0,030 48,732,324,;d6,r, 3,~24,6 5,:': 66,3 108 151 194 238 285 328 414 
0,035 55'536,627,418, 18,94f4,45?7,8151,275,8 123 173222 273 325 375 475 730 
0,040 61,~40,730,420,19,9314,93131,~57,184,0 138 193249 306 363 421 534 826 
0,04567,644,433,2P2,01O,8

1

5,39
1
33,8162,692,1 152213274 338 400 465 591 917 

0,05073,.:48,035, 23,a 11 ,75,8136,6167,8 100 165232298 370 439 508 6471000 
0,060 83,454,740,8~27,113,36,60141, 77,8 115 191 268 346 428 509 589 7551 180 1610 
0,070 92'760,~5, 30,114, 7,34146,4187,2 129 215302 392 484 575 668 8561350 1850 20 
0,080 10166,4 9, 132,816,2;8,0050,896,0 142 237334 434 536 640 744 9551510 2090 
0,090 10871 , 153,435,217,418,59'55, 103 153 259 365 475 586 701 8161050 1670 2310 mm 
0,100 11576'356'~77'518'59'1 58,6' 111 164 279394 513 635 760 8861150 1820 2520 
0,110 122180,6:60,139,719,59,63

1
62,1 118 175 298 422550 681 818 952 124019702730 

0,120 12884,663, 1,6120,410,165,5 125 185 316448584 725 872 1020 13302110 2940 
0,130 134188,4165, 43,4?1,31O,5

1

68,6 131 195 332473619 768 9251080 14102250 3140 
0,140 13991"'~68,4145,2122, 110,971 ,4 13'1 204 347 496 652 810 976 1150 1490 2390 3340 
0,160 14898,072,948,123,611,7176,7147221 378543712 88810701260164026603730 
0,180 156 104~7,J50,8,24,912,3181,2 15, 236 405583768 960 1170 1370 17902920 4110 
0,200 164 10480,7153,2126,112,9185,6 1661 :f50 430621 82210301250 1480 19303170 4490 

UJ11fang = 0,726 m dajdi = 1,209 In dajdi = 0,1901 

~:o: Rohrtemperatur In 0 C (Lufttemp. ~ 20· C) Isoi.· 

':;;~ ""' 1 I + I -r I + - +-, +-, + 1 + r--:;- + + + + S~är. 
~.!! - 40 1- 20 - 10 _ 0 1+ 10 + 25 + 50 + 75 100 150 200 250 1300 350 400 500 750 1000 e 

0,020 28,91 19,~14,49,6014,7712,3814,426,638,8 63,588,4114139 164 188 237 
0,025 35'~'~1!7,611 ,75,7912,8817,732,548,0 78,0 108 140170 201 231 292 
0,030 41'8j27'6120'813'716'7~83'E)"20'838'256'3 91,7 127 165200 238 273 346 
0,03547,spt,523,615,6?,71, 23,743,664,1 105 145 189229 273 316 399 614 
0,040 53,535, 26,417,48, 14,2726,448,871,7 118 163 212 258 307 355 448 693 
0,045 58, ~,~29,0 19,t 9,414,~29,153,a79,0 130 181234 286 340 394 496 772 
0,050 63, 2'~31'4~'81O'2~5' 131,7~,686,0 142 198 256 313 373 432 544 850 
0,060 73,148, 35,9123,~11, 5,82

1

36,5
1
67,699,5 164 230298 365 434 503 641 1000 1360 

0,070 81,5154,~40, 26'~513'16'5140'876'1 112 186 261 337415 492 570 7301140 1560 25 
0,080 89,5159'_144,~9, 14,~7,13,45,Oi84,0 123 206 290 374 462 549 636 8891691128042011796500 mm 
0,09097,064,21

1

47, 31, 15,~7,72148,991,6 134 226 317411 506 605 702 
0,100 1?368,751, 33, 16,618,26

1
52,498,7 145 244 344 447550 657 764 980 1550 2130 

0,110 IIC 72,9
1
54,3136, 17,68,75

1
55,7 1O.'i 155 261 370481 593 708 825 107016802310 

0,120 1Hi76,857,~3s,018,69,2059,O 112 165 278 394 513 634 757 884 1150 1810 2490 
0,130 12180,~I60,g39'819'59'621162,Q 118 174 294 418544 672 804 941 122019302670 
0,140 12783, 62,6.41,520,310,164,8123 183 309441574712 852 994 129020502840 
0,160 13790, 67'~44'621'81O'870'1 134 200 337483630783 942 11 00 14202290 3180 
0,180 14595,6Ii71,347'323,II1'~1~4,9 143 215 364 522682850 1020 1200 15602510 3510 
0,200 153 10175, 49,924,312,l r/9,1 152 228 389 558 734 916 1100 1300 1690 27303840 

Umfang = 0,757 m da/di = 1,262 In da/di = 0,2325 
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Innerer Rohr 0 = 176 mm Äußerer Rohr 0 = 191 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20° C) 1501.-
..... "" - Stär· 

;~ -40 -20 -10 ~ O + 10 1 + 25 + 50 + 75 1 1~0 1 1~0 2~0 1 2~0 ' 3~0 1-3;0 4~0 1 560 1 7;0 1 1O~0 ke 

0,02025,0 16,e 12,48,314,1512,0/12,5122,833,6 ~5,0 76,398,1 120 142 21~63~ 225°331 

0,03541 ,627,6120,713,716,7 3,3520, 138,°155,591,4 127 164 198 237 273 345 531 

0,025 30,820,415,3 10'215'05~2'5115'328'241'3 67,1 94,2 121 147 174 237 3001 
0,03036,324,118,112,0>5,9 2,9418, 33,248,579,3 111 143 172 206 

0,040 46,6[31,°123,215,317,533,7423,242,662,5 103 143 185 224 268 308 389 60 
0,04551 ,434,225,516,9

1
8,3 4,12125,747,269,3 114 159 206 250 298 343 432 672 

0,050 56,2137,327,718,49,0~4,~28'll,675,7 125 174 225 275 326 377 474 736 
0,060 64,6' 2,932,021,210,~5,2032'd59,888,0 145 203 262322 380 439 560 8631180 
0,070 72,7 ,236,0123,811,815,86136,5167'699'4 165 231 298366 435 501 642' 9~1350 30 
0,080 80,3153,239,7 6,313,016,4~,40,474,8 110 183 257 332 408 486 562 72d112011520 mm 
0,090 87,6i57,9143,2,28,714,117,0044,181,8 120 201 282 366 448 536 620 796124Oj17oo 
0,100 94,4162,4146,5130,915, 7,5 7,588,6 130 218 307 399 488 585 677 8681300;1860 
0,110 10166,4149,6~'33,0 16,218,0015O,~94,7 140 235 331 430 527 628 731 940 148°12020 
0,120 10770,~2, 35,017,18,46

1
53,S 101 149 250 354 459 565 673 7851010159012180 

0,130 11274,055,236,818,08,8856,S 106 158 265 376 488 602 718 837108017002340 
0,140 1I777'5:57'~38'518'819,30159'5 112167 280 397 517 638 760 8901140181 2490 
0,160 12783:~8'~62, 41,5120,310,064,6122 183 308 437 569 704 843 986127g202 2790 
0,180 13689, 66,8144,3121,710,769, 132 197 334 475 618768 9191080140022203080 
0,200 14SI95,770,7146,9i22,911,474,q 141210 359 510 666830 989 1170152~241013370 
Umfang = 0,789 In da/di = 1,314 In da/di = 0,2732 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· C) Isol.-
..... "" Stär-

;~ - 40 -201-101 ~ O 1+ 101 + 251+"J+751 160 Lto 1 2~0 12;0 1360 1 3~0 1400 1560 I 7~0 11600 ke 

0,020 22'314'911'~7'4~7!3'69i l'8211,1 120'~30'048,2 67,7 86,5 106 123 142 180 
0,025 27,418,413,69,11 ,53?,24 13,7i2~'!136,5 59,5 83,2 107 129 153 177 223 
0,030 32,4121,6

1

16,110, ,32?,6316,2?9,7143,0 70,598,7 126 152 182 21(J 265 
0,035 37,2124,718,512,316,0913,0018,634,149,481,1113 145 175 210 242304 470 
0,040 41'8127'720'813'816'~313'~3620'938' 55,991,6 128 164 198 237 273 344 533 
0,045 46, * °,6123,115,37,54113,7123, 42, 62,1 102 142 183 221 263 304 383 595 
0,050 50,4 33'~25'3 16,7 ,2°14, 25'146'668'° 111 156 20 I 242 287 335 422 655 
0,060 58,138,829,219,219,5°14,7 29, 54,179,1 130 182 235 286 338 392 5001 7711040 
0,070 65,el43, 32,921,61O,~5,32133, 61,389,7 148 208 267 328 386 449 572 8831200 35 
0,080 72,948,636,424,C 11 ,95,91 136,968,2 100 166 232 300 367 433 503 643 9951360 mm 
0,090 79,53,139,7126,313,6,4640,574,7110183 256 331404 479 558 70911101510 
0,100 86,357,442,8128,314,~6,95143,8180,9120 199279361440524 61077812101660 
0,110 92,461,445,7130,214,917,40146,886,8 129 214 301 390 476 568 659 84413101810 
0,120 98,165,248,532,115,87,8549,892,6 138 229 322 418511 611 708 90814101950 
0,130 104 68,8

1

51,2:33,916,718,2852,698,3 146 243 343 444 546 652 759 972151012090 
0,140 10972,353,7

1
35,717,518,7255,3 103 154 257 363 470580 692 80610401620 230 

0,160 11 g 78'358,638'719'°19'4860'4 113 169 283 401 519 642 768 89411150 1820'e:00 
0,180 128184,2163,0141,.'i20,41O,165,1 123 183 308 437 566 701 838 9791127°12000';2770 
0,200 136189,967,0:44,221,710,869,7 132 196 332 470 614 760 906 1060I138Oi21Bq3030 

Umfang = 0,820 m da/di = 1 ,367 In da/di = 0,3123 

139 



Innerer Rohr 0 = 175 mm Äußerer Rohr 0 = 191 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· C) 1501.-
...... . Stär-

~~~ - 4O '- 20 1 - 1~0 1+10 +25 1+501+751160 I I!O 260 ' 2!0 1360 3!0 460 1560 17tO 10"00 ke 

I I I I 0,020 20,2,13,410,16,70,3,34,1,6610, I 18,5 26,8 4~,8 60,8 77,9 95,5 112 130 164 
0,025 24,8,I6,5112,38,174,0712,0312,3i22,7 33,253,975,096,1 118

1
139 159 201 

0'03029'31 19'51 14'69'624'8~O;2'3914'5~26'839'264'089'O 114 139165 188 239 
0,03533,722, 16,8 11,15,512,7416, 30,945,273,8 103 131 160 190 208 275 424 
0,040 38,d25,218,912,56,213,07118,934,850,983,5 116 149 181 1215247 31 1481 
0,045 42,127,9,20,913,9,6, 13,42121,0138,656,393,0 129 165 201 239 276 347 536 
0,05046,1130,6,22,9115,2,7,513,73123,142,461,8 102 141 181 2201263 304 392 590 
0,060 53,935,626,717,78,76

1
4,34?6,9149,572,5 11 9 166 214 260 309 357 452 697 944 

0,070 61,040, 30,320,09,92,4,93130,5156,482,6 136 190 244 2991354 409 521 80{] 1090 40 
0,080 67,8 5,033,622,211,05,4833,9163,092,7 152 212 274 334398 460 585 9011230 
0,090 74,5149,3i36,8124,31 12,1 16,~37,469,2 102 169 234 303 370441 509 64810001370 mm 
0,100 8O,8153,4140,~26,41 13,1 6,48140,5175,3 111 184 256 331 405 483 558 710 1100 1500 
0,11086,557,342,928,414,06,9443,481,0 119 199 278 358 4391523 606 771 12001640 
0,120 92,~61,oi45'6,30,2' 14'9117'37r.6,2186,4 128 213 298 384 472 561 651 830'13001770 
0,130 97,7164,648,3132,015,87,7848,9191,8 136 227 318 ' 409 504

1

599 696 88813901900 
0,140 103168,050,8,33,716,6,8,2051,596,8 143 240 337 434 534 635 741 _ 9461148012030 
0,160 1IV4,2

1

55,5136,718,18,9256,51107 158 265 373 482 594 706 828 1106016602280 
0,180 12280,159,9139,619,519,~61'~i 116 172 288 405 527 651 776 902117 1830;2520 
0,200 13~85,563,942,320,8i lO,365,81 124 185 31 I 439 571 706 844 994 1270,20002760 

Umfang = 0,851 m da/di = 1,419 In da/di = 0,3499 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20 ' C) 1501.-
..... .., - -- Stär-

~~ - 40 -20 -10 ~ O '+ 10 '+25 +50 1+751 160 1!0 ' 260 2!0 360 3!0 ~o 560 7!0 110"00 ke 

0,020 18,512,i9,2~6,1213,041 ,52'9,20117,024,6
1

139,855,3
1
71,386,9 102 118 148 I 

0,02522,615,1 I 1'!17,5213,72 I ,8611 ,4120,930,349,468,288,0 107 126 145 184 
0,03026,717, 113,48,9014,392,1913,4124,8135,958,681'1 104 127 149 172 218 I 
0,035 30,8,20,6115,410,25,0612,5215,4128,541,267,593,9 120 147 173 199 252 388, 
0,040 34,8~,317,41l,615,692,8417,4132,146,5 76,4 106 136 166 196 226 285 440, 
0,045 38,6j25,819,312,9

1
6,32

1
3,IS I9,335,651,985,O 118 151 185 219 252 318 492 

0,050 42,~,3,21,114,16,~,4621, 39,056,993,6 130 165 202 241 279 350 541 
0,060 49,~33'2!,716,~8'~~I;,0224,9i45,7 66,7 109 153 196 238 284 328 415 640 870 
0,070 56, 37,5128,118,69,1814,5728,3~2,376,2 125 175 225 274 326 377 478 7371000 45 
0,080 63, 141,8,31,320,810,215,1031,6158,685,4 141 197 253 307366 425 539 8331130 
0,09069,5 5,9i34,4122,9,11,3,5,6034,964,594,0 156 218 280 344 405 472 597 9291260 mm 
0,10075,549,937,324,812,26,0837,870,2 103 170 238 307 375443 516 65510201390 
0,11081 ,3153,7140,126,713,116,5240,775,8 11I 184 258 333 407481 560 711111015\0 
0,12086,7157,342,928,514,06,9743,481,3119 198277357438 517602 76712001630 
0,130 9I,960,7G:~,4130,2J4,917,3746,0186,3 127 211 295 379 468 555 644 82412901750 
0,140 97, 164,O,~,8131,815,717,76,48,6191 ,0, 134 223 313 402 497 590 685 87613701870 
0,160 1O~70,2152,534,817,28,48153,3 I~ 148 247 347 447 553 657 765 983,15302100 
0,180 11 76,156,:;~7,618,619,1658, 1 109 161 270 381 491 607 722 841 108~17oo2330 
0,200 124j81i60,~40,4 19,89,78162,6, 118 174 292 413 536 660786 913 118~ 185012560 
Umfang = 0,883 da/di = 1,471 In da/di = 0,3861 
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Innerer Rohr 0 = 176 mm Äußerer Rohr 0 = 191 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· C) Isoi.· 

~j." - 40 '- 20 1 - 10 1 ~ 01 [ + 10 1 + 25 1 + 50 + 75 [ 1 ~0 1 1 ~0 1 2~0 2~0 1 3~0 1 3~0 4~O fJo"~ ltoO ~~. 
0,020 16,9)11 ,318,4215,62:2,8011,4°,8,41115,5122,6 37,°151,1 65,1 79,8

1
93,4 108 136 

0,025 20,813,910,416,903,4511,7110,4 19,1127,945,5 ,63,1 80,598,5 116 134 168 1 
0,030 24,7,16,5 12,3

1

8,1 74,092,02 12,322,733,1 53,875,095,7 117 138 159 200 
0,035 28,5,18,914,29,41 ,70:2,33;14,2'26, 38,262,086,6 111 136 1601184 232 356 
0,040 32,221,416,010,65,292,6216,129,643,270,0 98,2 1261 154 181 208 264 405 
0,045 35,8123,8117,811,85,872,911 7,933,0148,0 78,0 109 140 171 202 233 294 452 
0,050 39,3[26, 119,513,0:6,45,3,20 19,7\36,2152,986,0 120 154 188 223 257 324 499 
0,060 46,530,623,°,15,217,563,76123,142,662,4 102 142 182 222 263304 384 594 800 
0,070 52, 135,0,26,217,418,624,29?6,448,6171,6 117 163 209 255 3021349 442 685 92° 50 
0,080 59,0,39,2i29,3 19,49,644,7929,554,580,OI 131 183 235 287 340 394 498 772h 040 mm 
0,090 64,943,2132,221.4110,615,2632,6160,1 188,2 145 202 260 318 378 438 554 8571160 
0,100 70,646,9135,1 23,3

1
1 1,55,7235,5,65,6i96,3 159 222 285134914151480 608 9411280 

0,110 76,1 150,6,37,925,112,46, 15,38,271,~ 104 172 241 1309 379 450522 662103d 1390 
0,120 81,454,240,526,813,26,58140,876,0 112 185 259 333 408 485 562 71411 ]()151O 
0,130 86,6'57,6,42,9128,5114,16,97143)80,81 120 198 276 355 437 520 601 76611 001 1630 
0,140 91,5

1
61,°

1
45,530,1 14,9 7,35:45,885,3 127 , 210 293 378 465 553 640 ' 81512701t740 

0,160 10167, 150, 1133,0 16,318,07150,694,4 140/ 233 326 422 519 616 715 91414301950 
0,180 11 0 73,0154'~1~5,81 1 7 , 7 8,7555, 1 103 153 255 358 463 57°1679 788 101015802160 
0,200 11 878,458,4138,6 19,09,4459,6111 1166 276389 503 619 739860 11 00173012370 

Umfang = 0,914 m da/di = 1,524 In daj di = 0,4211 

ROhrtemperatur In 0 C ( Lufttemp. = 20· C l Isol.· 
Stär· 

1 I + 1 1 1 + 1 + + + + + + 1 + 1 + 1 + k - 40 - 20 - 10 - 0 + 10 + 25 H io + 75 100 150 200 250 300 350 400 500 750 1000 e 

I , "I 1 1 0,020 14,819,86,7,3714,902,451,22 7,38 13,5119,713 1,9 44,6 ,56,9 69,2 81,1 93,4 11 9 
0,025 18,212,29,1516,0513,021,5019,17 16,724,339,455,0 70,5 86,0 101 1161147 
0,030 21,6114,5 1O,8?, 1913,56 1,7810,9 19,8128,9 46,8 65,4

1
83,7 102 120 1381175 

0,035 25,016,712,518,3°14,122,05 12,522,9133,3154,1 758 96,8 11 9 139 161 202 3 10 
0,040 28,3118,9 14,19,414,662,32 14,125,9137,861 ,585,9 \09 , 135 158 183 229 1 353 
0,045 31,421,015,7110,515,202,59 15,828,842,3168,5196,0 122 151 177 204 256 394 
0,050 34,5123,117,3111 ,515,722,85117,431,8146,6 75,5 106 135 166 195 2251283 43~ 
0,060 40,7 127, 120, 3 13,5,6,703,35?0,537,555,0190,OI 125 ,' 160 195 ' 23°1266 337 1 5171 700 
0,070 46,731 ,023,215,57,673,8323,5143,263,1 103 144 184 225 265 307 388 598 817 60 
0,080 52,434,8 26,0 17,4'8,6314,29:26,4148,6 71 ,0 1171 1621208 254 ' 300 347/ 439 6761 930 mm 
0,090 58,038,528,819,1 19,554,7429,253,878,7 130 1 ° 231 2821334 387 489 754'1040 
0,100 63,5142,131,4:20,9110,415,15:31,958,8186,1 11421198 254 310 366, 4251537 1 83~1140 
0,110 68,6145,5

1
34,022,6 1 I ,35,58,34,563,6 93,6

1

154 215 276 33713 9 461 584 906
1
1240 

0,12073,6,48,836,5,24,3112,1 ,5,9936,9 ,3 101 1661232 297 364 430 497 , 633 9791330 
0,13078,552,038,925,912,86,3639,372,9 1081 177 248 218 3901461 533680 h0501430 
0,140 83,3:55,141,1 127.4113,616,72:41,777,4 114 ·188: 263 2391415 4921569 723 1115011530 
0,160 92,260,945,4!30,115,07,4446,186,oi 126 210 294 279 465 551 1637 814 127 1730 
0,180 101 166,7149,833,016,48,0950,494,0 139 230 323 3 17 1' 513 6081704 907 114 1920 
0,200 11072,454,0'35,6117.78,73154,7 1021151 1250 352, 354 5591664 1 769 988 1530:2110 

Umfang = 0,977 !TI daj di = 1,628 In daj di = 0,4876 

141 



Innerer Rohr 0 = 176 mm Äußerer Rohr 0 = 191 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. >= 20 0 C) Isol.-

;~-< - - -:;:- -I I -I ---.; - +- + , + + + + + 1 + I + S~är . 
- 40 - 20 1- 10 , _0 1+10 +26 +60 +75 100 150 200 250 300 350 400 500 750 1000 e 

0,020 13,1 18,7916,594,40;2,1811,0816,5912,1 17,528,539,450,761,772,684,7 105 
0,025 16,2110,918,1215,4012,7°11,3418,1315,021,735,349,0 62,8 76,6 90,9 104 131 
0,030 19,312,99,6416,4.0

1

'3,20 1,609,6517,925,942,058,5 74,791,5 108 124 156 
0,035 22,314,9111,217,393,681,8411 ,2? 0,7 30,048,767,986,3 106 125 144 180 278 
0,040 25,316,912,6

1

8,374,172,0812,7123,534,055,277,098,0 121 142 164 204 314 
0,045 28,218,814,19,3414,662,3214,226,238,061,886,1 UO 135 158 184 229 352 
0,05031,120,8 15,610,4,5,162,5615,628,941,868,1 90,2 122 149 174 203 253 389 
0,060 36,8i24,518,4112,3 6,0813,0218,434,049,5 80,8 112 143 176 207 241 301 463 626 
0,070 42,4128,2?1,114,117,OOI3,4721,239,057,1 93,4 130 165 2031239 278 348 53~ 722 70 
0,080 47,6 1,623,715,87,853,9123,843,964,5 105 147 187 229 270 314 394 608 819 mm 
0,090 52,8135,1 6,217,518,71 ,3226,448,771,8 117 163 209 2551301 351 441 679 916 
0,100 58,OiJB,428,719,1 19,504,7229,053,478,9 128 179 230 280 331 386484 7481010 
0'11062'8[141'7~131'21120'71O,3115'11 1,5157,885,7 139 195 250305: 361419527 8171100 
0,120 67,544,8 3,522,311,15,4933'~162,392,3 150 210 270 330 390 453 572 8851200 
0,130 72,047,8135,7123,81 11,815,86136,~66,598,8 161 225 290 354 418 486 613 953 1290 
0,140 76,7150,8137,9125,2iI2,6i6,2038,317o,7 105 172 240 309 378 446 518 65610201380 
0,160 85,156,242,127:~913,96'8942'578'9 117 192 268 346 423 501 58373911501560 
0,180 93,3161,7146,2;30,615,~7,5546,6187,0 128 211 296

1
382 468 554 646 820 12701730 

0,200 101 67,q50,2,33, 16,58,2050,794,7 139 230 322 417 513, 607 707 898 13901910 

Umfang = 1,040 m dajdi = 1,733 In da/di = 0,5499 

.. - Rohrtemperatur in 0 C (Lufttemp. - 20· C ) Isoi.· 
E~ 
.. N -C 

- 40 1-201- 10 1 ~ O 1+ 10 + 25 I+ 50 1+ 75 1 1~0 I! O 2~0 12!0 3~0 
Stär· 

~= + I + + + 1 + ke ~.!! 350 400 500 750 1000 
0,020 11 ,~7 '9515'9613'9811'99 "IT'· 15,9 25,8 36,0 46,056,0 65,9 76,1 96,4 1 
0,025 14,89,817,374,~,46 1,237,4 13,5 19,7 32,0 44,4 56,869,9 81,1 94,5 120 
0,030 17,611 ,618,76

1
5, ,93 1,478,8 16,1 23,5 38,1 52,8 67,583,1 96,3 113 143 

0,035 20,413,510,16,79,3,40 1,6910,218,6 27,2 44,1 61,2 78,096,4 112 131 165 251 
0,040 23,115,311,57,6913,85 1,9211,6121,1 31,0 50,0 69,5 89,0 110 127 149 187 286 
0,045 25,817,212,88,604,30 2,1412,9,23,6 34,6 56,0 77,8 99,5 123 143 166 209 320 
0,050 28,519,014,19,504,74 2,35 14,326,0 38,2 61,9 86,0 110 136 158 183 232 354 
0,060 33,822,516,8 11,2 5,592,78 16,9

1
1,0 45,4 73,4 102 131 161 188 218 276 422 570 

0,070 38,926,019,412,9 6,423,20 19,435,8 52,3 84,7 118 152 186 218 252 320 489 660 80 
0,080 43,929,3121 ,9 14,6 7,25

1
3,59 21,940,5 59,1 95,7 134 171 210 246 286 362 555 750 mm 

0,090 48,832,5124,316,2 8,0613,99 24,345,1 65,6 107 149 190 234 275 319 404 619 839 
0,100 53,535,626,6 17,7 8,80

1

4,37 26,749,5 72,0 118 164 210 257 303 351 445 682 928 
0,110 58,038,728,9119,2 9,544,73 29,0[53,8 78,2 128 179 229 280 330 383 485 745 1010 
0,120 62,641,731,220,7 10,315,10 31,358,0 84,5 139 194 248 303 356 414 524 806 1090 
0,130 67, f4,733,422,1 11,°15,45 33,5

1
62,2 90,6 149 208 266 325 383 445 564 867 1170 

0,140 71,3 7,535,523,5 11,7 1,SO 35,~66,4 96,6 1"60 221 283 347 408 475 603 928 1260 
0,160 79,4 52:~:9,5 26,2 13'y,45 39, 74,0 108 179 248 319 391 460 535 681 1050 1420 
0,180 87,41 ,143,328,8 14,37,09 43,6

1
81,3 11 9 197 274 354 433 510 594 756 1170 1580 

0,200 95,0163, 47,131,3 15,617,73 47,5188,2 130 215 300 387 474 560 651 829 1280 1740 

Umfang = 1,103 m dajdi = 1,838 In dajdi = 0,6085 
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Innerer Rohr 0 = 176 mm Äußerer Rohr 0 = 191 mm 

.. := Rohrtemperatur in 0 C (Lufttemp. = 20 ' C) 1501. · 
E os Stär-

;j"" -4~ 1 -20 1 -,0 1 ~ +101+25 + 50 1 + 7~ I'O~ -~ 2'00- 2;0 ;~03;-; ~O 5'00 7;0 1600 ke 
0,020 1I'~'7'3415'~3'66I'8210'91 I5'48IO'1 14,623,833,1 42,251,560,870,088,31 I[ 
0,025 13,79,1016,80~,522,271,136,8012,518,1 29,4 40,8 52,3 64,1 75,886,8 109 ' 
0,030 16,410,918,1415,402,701,3518,1414,921,635,348,662,4 76,5 90,6 104 130 
0,0351 9, 12,69,416,253,121,569,4017,325,141,056,372,588,8 105 121 151 231 
0,040 21,614,210,67,083,541,7710,719,728,6 46,7 64,2 82,5 101 120 138 172 263, 
0,045 24,015,8 11 ,~n ,923,96 1,98 12,022,032,0 52,3 72,1 92,5 113 134 154 193 295 
0,05026,417,513,18,764,382,18 13,224,335,357,780,0 102 125 148 170 214 326 
0,06031 ,31°,815,710,45,192,5815,728,842,168,395,0 121 148 175 202 257 388 525 
0,07036,°124,018,012,05,982,9118,133,248,6 78,9 110 140 171 202 234 296 450 608 '0 
0,08040,7,27,120,313,66,743,3420,437,654,889,3 125 159 194 229 265 335 511 689 mm 
0,09045,3

1
30,222,615,17,493,7022,741,861 ,1 99,5 139 178 217 256 295 374 572 772 

0,100 49'E9,124,816,618,214,0724,9'46,067,O 110 153 196 239 282 325 412 631 854 
0,11054, 36,027,018,08,9214,4327,1 [50,073,0 120 167 213 261 307 354 449 690 934 
0,12058,7 ,829,119,419'6Of4,7829,2153,978,7 129 180 231 282 333 383 486, 7481010 
0,130 62'8~'531'220'71O'35'1131'3i57'7 84,4 139 193 248 303 357 412 522 8061090 
0,140 66,9 ,233,222,010,95,4433,361,490,0 148 206 266 324 382 441 558 8621170 
0,16074,7 9,337,124,612,26,08137,2168,7 100 166 232 297 364 430 498 630 9761320 
0,18082,354) 40,827,1 13,5 6,7041 ,1,76,0 111 184 257 329 404 478 552 70210801470 
0,200 89,5159,4!44,6,29,614,717,31 144,9183,1 122 202 281 360 443 524 607 77111 9°11620 

Umfang = 1,666 m dajdi = 1,942 In dajdi = 0,6639 

.. := Rohrtemperatur in 0 C (Lufttemp. = 20 ' C) 1501.· 

~j'" ~l-~o , ~:f..o +l0 1 + 25 1 + 50 1 +75 1 1~0 I~;~io 12;0 1 3~0 13;0 1 XoTs'OO 17;0-11000 s~:r. 
)11 ~I: ~I , 1 1 I 0,020 10,26,825,113,411,700,8515,119,4113,722,230,739,5 48,0 56,4 65,2 82,5 

0,025 12,8;8,476,35
1
4,242,1:< 1,0516,3511,7 17,0 27,6 38,1 49,059,770,1 81,0 102 

0,030 15,31O, 17,575,052,5~ 1,2517,5714,020,2 32,9 45,6 58,4 71,2 83,8 97,0 122 
0,035 17,71 1,78,7715,832,911,45

1
8,78

1
16,3123,438,353,067,8 83,0 97,4 112 141 214 

0,04020,113,310,0
1
6,623,32 1,65/10,118,5

1
26,643,660,3 77,1 94,5 111 128 160 245 

0,04522,414,9111 ,27,4013,701,84I11,3i20,729,848,867,686,6 106 124 144 17: 276 
0,050 24,716,5p,4i8,1814,0912,03112,5122,833,0 54,0 74,9 96,0 117 137 159 19, 305 
0,06029,319,614,79,7014,8412,42,14,827,139,264,289,5 114 138 163 189 238 362 492 
0,07033,822,616,911,315,59'2,79117,0131,345,474,2 103 132 160 189 218 275 420 567100 
0,08038,3 25,619,112,816,3213,1519,2[35,451,483,6 117 150 182 215 248 313 477 642 mm 
0,090 42'628'521 '3 14'37'~3'50i21'339'2157'2 93,2 130 167 203 240 277 350 533 716 
0,100 46,9

1

31,4 3'415'717'743'85123'~143'0[ 62'9 103 1431184 224 265 305 385 588 792 
0,11051 ,234,125,517,08,424,19125''346,868,5 112 156 200 244 289 333 420 642 868 
0,12055,2136,8127,5118,319,0814,52'27,6150,574,0 121 169 216 264 312 361 456 698 941 
0,13059,2 39,429,5 19,69,7 4,84129,6154,2179,5 130 182 233 284 337 388 489 7521010 
0,140 63,141,931,420,810,415.16131,557,885,0 139 194 249 304 359 415 525 8061090 
0,16070,747,035,123,311,6'5.7635,565,095,3 157 218 280 342 405 469 592 9141230 
0,18077,951,838,725,712,8:6,3;139,3172,0105 174242311380 450 521659 10201370 
0,200 84,956,442.228,014.06,9~43,Oj78,9 115 190 266 341 417 495 573 72511201510 

Umfang = 1,228 dajdi = 1,047 In dajdi = 0,7164 
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Innerer Rohr 0 = 176 mm Äußerer Rohr 0 = 191 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20· Cl Isol.· 

~~.,. - 40 - 20 L o l ~ o 1+ 10 + 25 1 + 50 1 + 75 1 1~0 ~~~~L~o I 360 ato 14tO 1 5~o l 7~0 ItOO S~~. 
0,020 9,026,004,51'2,99 1,500,7514,51 118,2811 ,1 19,527,1 34,642,449,657,2172,0 
0,025 11 ,3 7,535,613,7111,861°,9415,6310,415,024,433,643,3 52,8 62,0 71,5 90,4 
0,030 13'59'OI6'714'45,2'22' I ' 126'74~ 12'4 17,9 29,340,151,763,074,485,7 108 
0,035 15,710,517,81 5,19

1
2'59il '31?,8414,4 20,8 34,0 46,6 60,0 73,3 86,4 99,8 125 191 

0,040 17,8 11 ,9,8,9015,912,96
1
1,48

1

8,9 16,323,738,553,1 68,383,398.4 113 142 218 
0,045 19,9 13,3110,°16,61 13,311,6610,°118,2126,6 43,259,7 76,5 93,2 110 127 160 245 
0,050 22,0 14,6 1 ! ,~7,3~3,651 1 ,8311 ,0,20,2, 29,5 47,7 66,184,7 103 122 141 177 270 
0,06026,1 17,3113,118,6814,34? ,I7113,124,0135,1 56,778,8 101 123 145 167 21 I 321 434 
0,070 30,2 2°'°115,110,0 5,0012,5015,127,840,6165,691,4 117 143 168 194 245373504 120 
0,08034,222,6 17,111,3:5,652,8217,131 ,6 46,0 74,5 104 133 162 191 221 278 424 572 mm 
0,090 38, 125, 19, 112,616,3d3,15\19,135,2151,2 83,3 115 148 181 214 247 312 474 641 
0,100 42,127,821,013,916,9513,47121,°,38,856,491,8 127 164 200 236 272 344 52. 710 
0,11046,°130,3'22,9 15,27,61 13,8022,9142,361,4 100 139 179 219 258 297 377 57~ 777 
0,12049,7132,81247'16,418,21 14,1124,8145,766,3 109 151 194 237 280 322 408 621 845 
0,130 53'435'41 26'61 17 '618'8214'42126'8~49'271'3 117 163 209 255 302 347 440 670 912 
0,140 57,137,928,41 18,8 9,424,7~128, 52,576,2 125 174 223 272 323 371 471 721 980 
0,160 64,242,6131,921,210,65,3~31,959,085,7 141 196 253 307 365 420 533 8201110 
0,180 71,1 147,~~5,1 123,511 11,8:5,91 135,4i65,51 95,3 157 218 281 342 406 468 594 91 21240 
0,20077,8,51,0;38,525,612,916,4638,8171 ,8 105 173 240 308 376 446 515 65410001360 

Umfang = 1,354 m dajdi = 2.257 In da/di = 0,8138 

Rohrtemperatur In 0 C (Luftlemp. = 20· Cl 1501.-

I I + I I T + + + + + + I + + + + Stär-
- 40 - 20 - 10 _ 0 +10 + 26 + 50 1+ 75 100 150 200 250 aoo 350 400 500 750 1000 ke 

1 I I I 1 I 0,0208,2°15,46,4,092,711,35,°,6814,0917,4810,917,4 24,5 31,7 38,2 45,0 51 ,8 65,4 
0,025 10,216,7515,063,3711,680,8415,06 9,3513,621,830,539,5 47,5 55,7 64,581,9 
0,030 12,218,0516,;1 ,032,0 I I ,00

1
6,04 11,2 16,2 26,2 36,5 47,1 56,8 66,3 77,2 97, I 

0,035 14,2
1

9,34 7,01 '68~'331'16 7'0213'Q 18,9 3.0,5 42,3 54,7 66,1 77,589,8 113 174 
0,04016,110, 7,9 5'322'651'3~7'9914'821'534'848' 162'275'188'5 102 129198 
0,04518,°112,0:8,95

1
5,9 2,981,4 8,9716,524,139,054,069,784,299,3 115 145222 

0,0501 9,9113,29,936,61 ,301,659,9318,2?6,643,259,877, 1 93,3 110 127 161 245 
0'06023'~ 15'81 11'~7'863'9~1'97I1 '9 2I.831'75I'67I '6 92,0 112 131 152 191 291 392 
0,070 27, 18,3 13,79,0714,55?,2713,~ 25,336.9 59,9 82,9 107 130 152 176 221 337 456 140 
0,080 31,120,7115, 10,35,162,57115,5 28,641,868,393,9 121 148 173 200 252 384 518 mm 
0,090 34,~23,21 17,41I ,515 ,7512,8~ 17,431,946,7 76,4 105 135 165 194 224 282430 580 
0,100 38,325,619,212,76,34l3,1~ 1 9,21p5,25I,4 84,2 116 149 183 214 248 312 476 642 
0,110 42,°:27,9120, 13,96,923,462I,o!38,556,1 92,0 127 163 200 234 271 342 522 702 
0,12045,5130,222,6'15,07,493,74122, 1,760,799,4 137 177 217 254 294 371 566 763 
0,]30 48,9i32,5124'31' 16' 1 18,0514,O~ 24'E,9,65,4 107 148 191 233 274 316 400 612 823 
0,14052,3134,826,1 17,318,60

1
4,3C 26,1 ,°170,0 114 158 204 249 294 338 428 656 883 

0,16059,039,3 29,3119,619,764,8429, 54,279,OiI 129 1801 231 282 332 383 485 748 1000 
0,180 65,5l43,?i~2,612I ,810,8i5,3'i 32,7:60,3188,0 144 201 1257 314 370 428 542 832 1120 
0,200 71 ,g;47,!SjJ5,8,23,91I,95,8~ 35,9166,~96,8 158 221 1283 345 408 472 597 915 1240 

Umfang = 1,480 m da/di = 2,466 In dajdi = 0,9026 
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Innerer Rohr 0 = 175 mm Äußerer Rohr 0 = 191 mm 

t~ Rohrtemperatur. In 0 C (Lufltemp. = 20 ' Cl Isol.-

~~"" I + I 1 - ~ + '---:;:--1 + + +-1-+ -1 ~+ ,--:;:- S~är-
,.. - 40 - 20 1- 10 _ 0 ,+ 10 + 25 1+ 50 + 75100150200250300 13504005007501000 e 

0,020 7,oo!5,~3,7512,5O: 1,24io,6213,74 16,89 10,0 16,422,729,0 35,1 141,6147,5 ,60,1 1 
0,025 9,38 6'~14,6613, 1011,54,°,77

1
4,6718,51 12,5 20,328,2 36, I 43,7 151,7 59,5175,2 

0,030 11,21,4415,5613,7~ 1,84lo,9215,591 10,214,9 24,233,543,152,561,771,290,°
1 0,035 13,18,656'~14,3012,141,0716,501 11 ,9 11,4 28,?9,Ot5O,0 61,071,882,5 104 159 

0,040 14,99,831,3j 4,90,2,4511,22?,39j1 3,5
1
19,8 32,°

1
44,256,969,381,894,0 \\9)181 

0,045 16,711,18,2515,5012,75'1,3718,27,15,1 22,236,0,49,6163,877,891,7 106 134203 
0,050 18,412,39,1616,1~3,051,5219,161 16,7i 24,6 39,9154,810,5 ,86,0 101 117 148224 
0,06022,014,610,9,7,28'3,641,8210,920,°

1

29,4 47,5
1
65,784,0 103 121 140 176268 360 

0,07025,516,912,6,8,4414,212,10 12,6,23,2 34,1 55,276,497,5 120 141 162 204

1

313 421 160 
0,08029,°

1
19,214,419,6014,7812,3814,4,26, 38,763,°186,9 111 137 160 184 232355 479 mm 

0,09032,521 ,5 16,1110,715,3312,6616,1 129,6143,2 70,597,0 124 153 180 206 261398 534 
0,10035,923,817,8)11 ,85,902,9417,832,7147,678,0 108 137 169 199 228 29°1440 592 
0,11039,1 126,019,512,9;6,4313,2119,5135,7,52,185,5 118 150 184 218 250 3191483 649 
0,12042,3128,221,1114,°16,98,3,48;21,1 138,8156,593,0 128 163 200 236 272 346525 706 
0,13045,530,422,715,0?,49i3,74,22,741,8,60,9 100 138 116 216 254 293 372566 762 
0,140 48,132,524,316,18,024,0024,344,865,2 108 148 1881231 272 314 399608 816 
0,160 55'036'627'~18'2119'0614'51 121'5 :50'5: 73'7 122 167 214 261 309 357 450690 930 
0,180 61,340,~30,5120,310, 1 :5,02130,6 156,31 82,1 135 187 239 291 345 399 5037701040 
0,20067,5,44,833,6,22,311 ,15,51 ,33,762,090,4 148 206 263 320 380 440 553 848 1150 

Umfang = 1,605 m da/di = 2,675 In dajdi = 0,9841 

~::; Rohrtemperatur In 0 C (Lufttemp. = 20 ' Cl Isol.· 

,:C.-!:! "' , -+ 1- ,- 1 +1 + + 1:;:- + + I + I + I + -:;:- Star. 
:t.!! - 40 - 20 - 10 _ 0 1+ 10 1+ 25 + 50 + 75 100 1 150 200 250 1 300 350 400 500 750 1000 ke 

0,020 7,~~~,713'502'32! I'16:0'5813'506'491!'9'481 15'3 21 ,227,1 33,238,7' 44,3)56,1 1 I 
0,025 8,81 15,904,392,90; I,44e,724,4~8,1311 ,9 19,0 26,333,741,048,255,5 70,1 
0,030 1 1 ,y,075,2713,47

1
1 ,no,86

1
5,289,67p 4,222,7 31,4 40,3 49,157,666,6184,0 

0,035 12,218,206,124,~2,0 1 1 1,016,12' 11,21 16,4126,4 36,546,957,267,277,897,5 1491 
0,040 13,~9,316,96,4,602,2gl l , 1516,97 i I2 ,818,6130,1 41,653,465,076,688,0 112 1701 
0,045 15'io,47,7715,1512,5811,2917,79,14,3,20,8? 3,7 46,759,872,786,099,1 1261190 
0,050 17,4,11 ,5i8,61 15,73,2,8611,4318,65 15,923,°137,3,51 ,8 66,1 SO,595,3 110 139211 
0,06020,7113,810,3,6,84:3,42,1,7110,3 18,9127,5144,4 61,879,396,5 114 131 166 252 337 
0,070 24,~ 16,0 12,017,9313,951,9~8 12 ,021,9132,0151,711 ,7 92,3 112 133 152 193 293 393 180 
0,08027,2,18,213,619,02,4,4912,2413,624,9136,458,8 81,6 105 127 151 172 220 334 448 mm 
0,09030,4,20,3

1
15,210,15,01 ,2, 15,227,9,40,765,891 ,5 117 1431 169 192 247 , 374 502 

0,10033,5122,4116,8111 ,15,53,2,761' 16,930,8144,872,8 101 130 1581 187 312 274 413 554 
0,11036,6124,5 18,3 12,116,063,0218,433,649,079,8 110, 142 173 204 334 301 453 607 
0,120 39,7126,51 1 9,813,216,57 ,3,28 1 9,~36,5153, 2186,6 11 9

1
154 1881222 355 327 493

1
660 

0,13042,8'28,5121 ,414,27,083,5421 ,4 39,457,493,31 129 166 204 240 376 353532 712 
0,14045,91,30,6123,0 15,1!7,58'3,7923,(y42,2:6I,5 100 138 178 21 91257 396 377 571 765 
0,160 52,134,6126,0 17,2,8,6d4,2626,~47,6,69,6 114 157 202 246 290 436 425 648 873 
0,18058,338,6'28,919,29,574,7428,953,0077,8 127 176 225 273 323 476 472 723 974 
0,200 64,2'42,63 1,8121,1 10,515,20,31,958,4'85,71140, 194 247 3001357 515 520 793 1070 

Umfang = 1,731 m da/di = 2,885 In da/di = 1,0595 
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Innerer Rohr 0 = 176 mm Äußerer Rohr 0 = 191 mm 

Co:;: Rohrtemperatur In 0 C (Luftlemp. = 20· C) 1501.· 
E15--: - Stär· 
;!~ 1 I + 1 + + I + + + + + + I + + k ~- - 40 - 20 - 10 _ 0 +10 + 25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 e 

0,020 6,63i4,41 13,28i2,19'1,090,5513,~?,)2 9,014,620,225,831,336,842,4 52,8 I 
0,025 8,2115,5014,112,73),36e,6814,1 2l7,63 11,2 18,1 24,932,038,845,552,865,9 
0,0309,816,574,913,26 1 ,62e,814,9i9,12 13,3 21,629,738,046,254,363,079,0 
0,035 1I,57,63,5,713,781,8ge,95,5,7310,6 15,525,1 34,544,053,663,273,291,8 139 
0,040 13,18,7016,50!4,32?,1611'OSI6,5312,1 17,628,639,350,361,1

1
71,983,2 105 159 

0,045 14,79,7617,3°14,852,421 ,217,3313,619,832,244, 156,2 68,5 80,593,4 118 179 
0,050 16,410,918,1015,382,691,3418,1215,122,035,648,862,5 76,0 89,0 103 130 199 
0,060 19,e 13'°19,676,443,221,61 19,6917,926,1 42,358,574,591,0 106 124 156 238 320 
0,07022,715,0 11,27,48,3,741,8611,220,730,249,067,786,6 105 123 143 181276 372 200 
0,08025,816,912,'l8,4914,24,2,1112,823,534,4E5,577,1 98,6 120 140 162 206 313 422 mm 
0,09028,818,9 14,29,4714,73,2,3614,3126,338,562,186,1 110 134 156 182231352 472 
0,100 31,8120,915,710,515,2412,6115,8i29,142,6 68,594,7 122 149 173 202 256390 524 
0,110 34,8,22,917,211,55,732,8517,3i31,846,6 75,1 104 134 163 19\ 222 281 428 576 
0,120 37,8'~,O I 18,712,516,223,1018,8134,550,7 81,6 113 145 176 20S 242 306 466 627 
0,130 4O,7127,OQO,113,416,69,3,34120,2,37,2154,7 88,1 123 156 19\ 226 261 330 503 676 
0,14043,6~9,021,614,417,19,3,5921,639,958,695,1 131 167205243280354540 730 
0,160 49'3132'7~'~16'28' 134'~'545'2~1 ;66'6 lOS \49 191 233 276 318 402 614 826 
0,180 55,0136,~:,218,1 19,0414'~~I~?,45o,474,2 \21 167 214 260 308 355 450687 925 
0,200 6O,5140,2j30,020,Oi9,974,96;30,255,782,0 134 184 236 287 340 391 4967591020 

Umfang "-' 1 ,857 m da/di = 3,094 In da/di = 1,1295 
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Innerer Rohr 0 = 200 mm Äußerer Rohr 0 = 216 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. _ 20· C) Isol.· 

,:;€ "" _I I + 1 I + 1 + 1 + +-, +-, + 1 + + + + ~är. 
:t- - 40 - 20 ,- 10 _ 0 +10 + 25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 e 

0,02065,2143,3132,321, 10,615,2532,4160,8;89,2147 206 265 326 386 447 570 
0,025 77,3151,21

1

:38,1 25,2112,516,1938,6171,81106 176 246 319 394 465 539 696 
0,03087,9158,243,228,8114,27,0144,182,1 122203 285 370 455 540 630 810 
0,035 97,4164,3148,031,8115,817,75149,2,91,91137228 321 418 514 611 712 919 1430 
0,040 106/70,2152,3134,6117,18,45

1

53,9 101 151252356 462 570 680 79310201610 
0,045 114175,256,237,218,49,0958,1 109 163 274388 504 621 743 868 11201780 
0,050 121180,159,8139,619,519,67162,1117175294418 544 673 807 94112201 950 
0,060 134188,466,243,8121 ,510,7169,2131 196332474 620 770 927108014002260 3130 
0,070 14695,8 71 ,647,523,2 11 ,5175,3 144 216367 525 690 860 1040 1210 1580 2560 3550 10 
0,080 156 10276,350,6:24,712,2180,7 155233397571 755 9421140 1330 174028403970 
0,090 164 10880,6 53,225,9 12,885,5 165249426614 814 \0201240145019003110 4380 mm 
0,100 171 11384,355,6:21,113,4189,8174263452655 8701090 1330 156020603370 4790 
0,110 178 11787,557,V 8,113,993,6 182276476692 921 1160 1410 166022003630 5170 
0,120 184 12190,459,6'29,114,397,1 189 288 498 727 968 1220 1490 1760 234038805550 
0,130 189 12593,061,2:29,9 14,7 100 196 299 5207581010 1280 1560 1850 2470~1 10 5910 
0,140 194 12895,362,8130,715, 1 103202 309i540 7881050 1330 1640 19402590~340 6260 
0,160 203 13399,465,531 ,9 15,8 108 213 327579842113014401770211028204780 6930 
0,180 210 138 10367,6133,016,3 113 222 342610891 1200 1540 1900 12270ß050 52107570 
0,200 216142106169,633,916,7111 231 3566329381270163020202420~27056408200 

Umfang = 0,741 m da/di = 1,093 In dajdi = 0,0886 

i~ Rohrtemperatur In 0 C (Lufttemp. = 20 · C) 1501.-
.. N • Stär-

~~~ - 40 - 20 1- 10 ~ ;;]+ 10 1+ 25 + 50 + 75 I~O I . t o 1 2~0 1 2tO i 3~0 ' 3tO 4~0 5~0 17t O 1600 ke 

0,020 48,132,023,815,8i7,873,8924,0~,4III65,0 107 149191 233 276 320 405 

0,030 67'0144,5133,222,0 1 0,815,34~3,162,291,4 150 210 272 333 395 455 580 
0,025 57'8138'528'61 9'019'394'6428'6~53'778'5129 181 233 284 336 389 495 

0,035 75,315O,~7,224,712,15,~~~7, 70,2 103170238 308 381 450 019 665 1030 
0,040 83,355,21flO,9127, 113,4 16,~I, 77,3 114190 265 3~ 426 504 580 7451160 
0,045 90,9160'144,4129,514,57,20144,9,84,4 125209291 3/8 468 556 639 8251290 
0,050 97,264,4 7,731,715,517,76~,5 9 1 ,3 135227316 410 509 606 700 900 1420 
0,060 10972, 3,735,6 17,58,6855,0104 154258363 473 585 703 812104016502270 
0,070 12°179,6159,039,3 19,219,50:61,0 115 17\ 288 407 531 656 788 916118018702590 15 
0,080 13086,063,742,520,810,365,7 125 188 316450 587 724 87010201310 2100 2900 
0,090 1 3991,9168,145,322,11O,~70,8 135202342488 636 786 950 1110 14302310 32 10 mm 

0,100 147 96'91171 ,947,723,3111,6175,4 143 216367 524 684 84910301200 155012520 3510 
0,110 15410275,450,124,512,179,6151228389556 728 9081100129016702720300 
0,120 161 106178,752,3125'~1 12,6183,2 159240411589 77196311701370179029104090 
0,130 167 1 1081 ,854,1 26,~ 13, 186,6 166 251 431 6201 813 1020 1230 1450 1900 3090 4370 
0,140 112 113184,455,8127,2113,5'89,7 173261450648 852107012901530200032 04640 
0,160 181 120189'058:~28'71 14'295'4 184280483 6991 929 11 60 1420 16702200

1
3630 51 60 

0,180 190 12593,061,730,01 14,8 101 195297514747 994 1250 1530 1810i2390,3970 5680 
0,200 197 13~96,763, 131,2115,3 105204 312543 790 1060 1340 1640 1930125804300 6180 

Umfang = 0,773 m dajdi = 1,139 In dajdi = 0,1301 
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Innerer. Rohr 21 = 200 mm Äußerer Rohr 0 = 218 mm 

Rohrtemperatu r In 0 C (Lufttemp. _ 20· Cl 1501.· 
Stär· 

0,140 
0,160 
0,180 
0,200 

Umfang = 0,804 m da/di = 1,185 

+ + + -1-+- + k 
350 400 500 750 1000 e 

185: 218 252 320 
2271 270 311 394 
268 318 367 464 
3061 364 42 532 818 
345 406 4721 598 9251 
381 448 52 661 1030 
416 4911 569 72411 30: 
48 5691 844 132°11800 

1500 207° 20 

In da/di = 0,1699 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20 · C) Isoi.· 
!l"" ; I. Stär· ~ .;; 1 ·-1 + 1 I I + ~-+ +1+ , + + + + 1 + k 

;:00- - 40 _ 20 - 10 - 0 + 10 + 25 + 50 + 75 100 150 200 2501 300 350 400 500 1 750 1000 e 

0,020 32,3121 ,5il 6,1 110,715,3312,66116,1129,71 43,4 70,9 98,5 12!1 155 183 211 2651 i 
0,025 39,626, 19,7 13,16,4813,2119,8i36,2 53,587,0 121 156

1 
190 225, 259

1 
3271 1 

0,030 46,6,31,°123,215,317,593,74123,2142,7 62,8 102 142184
1

224 2661 306 3871 
0,035 53,535,626, 17,418,6214,25

1

26,6148,8 7 J ,6 117 163211 256 306 353 445 685 
0,040 59, 9'2129'51 19'419'~4'7429'6154'4 80,2 131 183236 288 344 397 500 774 
0,045 65,6143,232,421,3i10,515,20132,6159,91 88,1 145 202261 320 381 440 555 863 
0,050 71 ,347,235,123,211,45,6635,4165,3 96,0 158 221 ,286 350 417 48~ 610 9461 
0,060 8O'8153'6140'0126'5i I 3'~6'~40'7175'2 111 183 2571332 4071 485 560 714112°11520 
0,070 90,5160,°144,9129,5114,67,2545,5184,8 125 207 291 1376 4631 55 6361 814127~ 1740 25 
0,080 99,866,°

1
49,1132,5

1

16,017, 50,193,41 137 230 3221418 516
1

612 7101 912143j 1960 mm 
0,090 10 71,553,235,217,38,5954,5102 150 252 353459 565 674 7821000158~2 1 80 

0,100 11 ~76,5157,0:37,718,5:9,19158,3 lId 162 272 383:4981 614 732 85211100 173°12370 
,0,110 12381,1160,4140,0119,69,68162,C 117 173 291 412536 6621

1

7891 920 11 90 188012570 
0,1 20 12985,463,642,nO,71O,2,65,7 124 184 3091 440 '572 707 844 61127020202780 
0.130 13589,5:66,7144,3;21 ,71O,7i69, 1 130 194 327

1
466 '606 750 897110501360;215°12980 

0,140 141 93'°169,6146,222,6111 ,272,1 137 204 343 491 164°1 79311 950 1110144022903170 
0,160 152 10074,649,6:24,212,078,0 149 223 375 538t102 873105012301 1590255013540 
0,180 161 106179,252,525,7112,783,1 159 239 405 '1 581 760 946i 1l 401340~ 174d28oo13910 
0,200 170 11283,555.427,11 3,488. 1 169, 254 432 6228171 02°112301450,1890305014280 

umfang = 0,836 m daj di = 1,232 In dajdi = 0,2082 
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Innerer Rohr 0 = 200 mm Äußerer Rohr 0 = 216 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· C ) Isol.· 
~"' ." - - - -- --r Stär· 
~]l - 40 1- 20 1- 10 1 : 0 1+ 10 + 25 +50 + 75 ' I~O ItO 1 2~0 12tO 1 3~0 I 3tO 4~0 500 7tO )iJöo kc 

0,020 28,0'18,6113,919,2514,63'2,31 114,025,7:37,4161,2 85,1 1110 134 1581 1821 2291 I 
0,025 34,422'~I.17, lll ,315,642,801 17,231,546,0 75,1 105 136 163 194 223 2831 
0,030 40,526,920,2 13,316,603,27?0,3,37,1 54,1 88,8 124 160 192 230 264 3341 I 
0,035 46,430,8123,11 5,217,503,73'23,242,461,81102 142 184 220 265 305 385 593 
0.040 52,034,525,8117,08,38:4,17?5,9147,569,5 115 160 207 250 299134314341 671) 
0,045 57,2138,1128,4118,819,2414,59128,752,5:77,0 127 178 229 278 3321 382 481 1 748 
0,050 62,341,530,920,510,15,0131,357,684,2 139 194 251 306 363 420 529' 822 
0,060 72,°147,8135,6123,61 1,615,8°:36,2:66,6197,8 162 227 292 359 424 489 624 965:1320 
0,070 80,8,53,7140,0126,5113,116,52140,6?5,1 111O 184 258 332 407 485, 5581 716 11001510 30 
0,080 89,359,244,2'29,314,V,1845,083,2 122 204 286370 455 542 6251 80212401700 
0,090 97,3:64,4:48,0!31,915,y,80:49,2,91,01134 224 314 407 499 597 691 88613801890 mm 
0,100 105169,351,734,3 16,918,37152,998,4 145 243 342 443 544 649 7541 967

1
15202070 

0,110 112173,8;55,0;36,6118,°18,87;56,41105 156 261 369 479 588 701 8141050165~2250 
0,120 118178,158,2,38,9119,°19,3859,81112 166 278 39451 1 629 75°1 874111 201770'2430 
0,130 12482, 1161,240,820,09,8663,2 118 176 295 418 544 670 7991 93311200 189d2610 
0,140 130186,°164,4142,820,9:10,4166,1 124 18513 11 442 575 710 846, 9921127020202770 
0,160 141193,1169,446,1 122,6111,2171,8136203 343 486633 784 937111001420225d3\oO 
0,180 I 50i99,6,74, 1 1149, 1:24,1 11,9177,1 146 219

1
372 528 688 854 102°112001156°1248013430 

0,200 1601105,78,4152,025.412,6,82,1 156 234 399 567 741 922 110013001690:269013760 

Umfang = 0,867 m daj di = 1,278 In da/di = 0,2451 

~:c Rohrtemperatur in 0 C ( Lufttemp. _ 20· C) Isoi.· 
~::l ", - - - Stär. 

"' :!:: I I I + , 1 1 + + + + + 1 + + + + 1 + 3:~ _ 40 - 20 - 10 - 0 + 10 + 25 + 50 + 75 100 150 200 250 300 350 400 ' 500 750 1 000 ke 

0,020 24,9116,6' 12,418,3°11.4,\0:2,04)12,4:22,7133,1 54,075,0 96,3 j 11 8 139j 1G( 201 
0,025 30,520,4 15,110,15,02

1
2,48115,2127,8140,766,5 92,6 119 144 171 197 249 

0,030 36,0'24,( 17,811,95,912,9217,832,848,078,8110 1411169203233296 
0,035 41,4'127,5120,6 13,616,7713,34:20,4137,755,0 90,7 126 162 194 2351 269[ 340 524 
0,040 46,530,823,215,217,60I'3,75?3,0142,5 62,0 102 142 183 220 2651 304 3831598 
0,045 51,4

1

34,125,6 16,818,3914,14,25,6147,268,8 113 157 204245 292 338 426 662) 
0,050 56, 137,2'28,118,49,104,5228,1 151,775,5 124 173 224270 320 373 469 725 
0,060 64,9 3,1132,4 21,3110,615,24;32,660,°187,9 145 203 262 320 375 436

1

556 8561170 
0,07073,4148,836,5124,012,°15,92136,8168,099,7 165 231 299365 430 499 636 98 134° 35 
0,080 81,4154,1 0,4126,513,216,57140,9175,61 11 184 258 334408 482560715111 001510 
0,090 89,059,044,029, 114,417,1744,982,9 122 203 284 368 449 5321 621 791123°11680 mm 
0,100 96,363,747,51131,315,517,72148,5:89,8 133 221 310 401 490 5801 679 8661135°11840 
0,110 10268,250,833.416,68,2151,8196,4 143 238 335 433 530 630 733 937114602000 
0,120 109172,453,91135,5 17,6:8,7°155,1 103 153 254 358 464 569 678i 78810101157012170 
0,130 11 576,456,837,518,519,18158,2 109 162 270 381 4931607 7251 431108016802330 
0,140 12180,1159,7 9,419,4

1
9,6561,1 115 171 286 403 522644 770 898 11 501800'2480 

0,160 13286'8164'9142'8121'110'51166'7 126 187 314 445 576 713 52: 991128°1201012780 
0,180 14 1 93'~1~9,845'V2,61 1 1,271,9 13q 203 342 485 629 780 931110901410:222°13080 
0,200 15099,01'/4,248,624, 11 1,977,01462 17 368 522 681 844 11010118015302430,3370 

Umfang = 0,899 m daj di = 1,324 In da/di = 0,2807 
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Innerer Rohr 0 = 200 mm Äußerer Rohr 0 = 216 mm 

~~ Rohrtemperatur i n 0 C (Lufttemp. = 20· Cl Isoi.· 
~ N • 1 Stär· 

i~'"' -=-40 -20 1- 101 ::0 + 10 1+251+501+75 I~O 150 2~0 1250 1 3~0 350 1-t1i0 1 5~0 750 110'00 ke 

0,020 22,~14,9 11,27,4413,701 1,841 11 , 2120,5' 29,8 48,6 67,686,7 106 125 1431 1821 
0,025 27,~ 18,4 13,79, 114,53

1
2,2513,725,2 36,860,1 83,4 108 131 154 176 22 I 

0,03032,521 ,716,210,715,3412,651
1

16,2 29, 143,571,299,1 127 155 183 209 265
1 

0,035 37,424,918,6112,316,123,04 18,6134,349,8 82,0 114/ 146 178 211 242 3061 472 
0,04042,128,02\ 013,96, 13,4221,038,656,492,7 129 165 201239 2743465351 

0,045 46,731,0123,21 15,~7,61 13,7823,3i42,81 62,5 103 144 183 223 266 3061 385 5981 
0,050 51,1 33,9?5,4 16,9

1
8,3414,1325,6146,968,6 113 157201245292 337424657 

0,060 59,6139,529,619,619,7214,8129,9154,980,3 132 185 237 289 343 396
1 

503 77511050 
0,07067,644,933,622,2111,015,46133,8162,691 ,6 151 211 271 332 393 454 578 886

1
1210 40 

0,08075,249,937,324,712,26,07137,769,8 103 169 236 304 372 442 510 6501000
1
1370 mm 

0,09082,554,640,8 27,013,46,6541 ,5 76,7 114 187 260 337 411 490 565 71911101520 
0,100 89,459,244,h9,3114,y,18:44,883,4 124 204 284 367 450 536 619

1

78712201670 
0,110 95 763,547,431 ,4115,57,67148,189,7 133 220 308 397 487 ~O 671 855133C 1820 
0,120 10267,650,533,5

1
16,51 ,16151,295,71142 236 330 426 524 623 722 924 144C 1960 

0,130 I . 71,553,4,35,417,58,62i54,2102 151 251 352454559 664 772 992154C 2110 
0,140 11475,256,237,3;18,419,07157,0' 107159266373481593704 8221105016402250 
0,160 124 2,061,440,7120,°:9,87162,5 118 175 29314 13 534 6~ 783 911 1 11701 184~ 2530 
0,180 13488,566,243,821,510,667,7 1281 190 319 450 584 722 86010001290:203 2800 
0,200 143194,3 70,546,7123,0~ 11 ,3 72,8 137 204 344 487 633 782 934 1090:14102220 3060 

Umfang = 0,930 m da/di = 1,370 In da/di = 0,3152 

~~ Rohrtemperatur i n 0 C (Lufttemp. = 20 · Cl 1501. · 
~N '" - - Stär. 

i~ - 40 1- 20 1- 10 1:: 0 1+ 10 1+ 25 1 + 50 + 75 1 1~0 1 150 1 2~0 250 1 3~0 350 1 4~0 5~0 75010'00 ke 

0,02020,5 13,6 10,215, 13,3811,6810,2 18,727,244,361 ,6 79, 1 96,7 113 131 165 
0,025 25,116,8112'68,3314,142,0612,623,0133,6154,775,897'7 11 9 140 161204 I 
0,03029,71 9,9 14,99,854,88

1
2,4314,9127,339,865,090,2 116 141 167 191 242 

0,035 34,222,9117, llll,35,612,78p,1131 ,4145,675,0 103 134 163 193 221 28C 431 
0,04038,525,8119,3 12,86,323,1419,235,251,784,8 117 151 185 218 251 3 16 489 
0,04542, .28,6?1,4

1

14,2?,OOI3,4821 ,539,2157,6 94,3 131 168 206 242 280 353 547 
0,05047,°131,4123,415,617,673,8323,643,°163,2 104 144 184 224 264 309 389 601 
0,06054,8136,627,318,28,974,4427,650,2174,0 122 170 217 264

1

314 364 461 711 965 
0,07062,341,6:31,1 120,6110,1 15,053 1,457,5184,5 139 194 249 303361 4 18 53118171110 45 
0,08064,846,3134,623,011,35,64135,064,2

1
94,8 156 218 280 340 405 471 5971 921 1250 mm 

0,09076,750,938,1 125,312,56,1838,670,8 104 172 241 310 378449 523 6&110301390 
0,10083,3155,241,327,4113,516,7241,977,21114 188 264 340 416491 572 72611 301530 
°'11089'759.444'429'5114'57'20145'°183'21123 2041286 368 45 q 533 620 78812301670 
0,120 95,~63,41147,431,51 15,517,72148,189,4 132 219 307 395 4851574 667185013301810 
0,130 101 167,1 150,1133,4116,518,13150,994,9 140 233 327 420 518 614 714) 9121430 1950 
0,140 10770,8152,8135,2iI7,318,57153,6 1D?i 148 247 346 445 551 653 760 97015202080 
0,160 117177,657,938,5)19,019,3659,0111Q 164 274 385 497 612728 846109QI7002330 
0,180 127183,9:62,541,6120,510,1164,1 12 178 299 421 546 672 799 93 1200118802590 
0,200 136,90,0:67,144,5121,910,769,1 129 192 323 456 593 730870 10101300120502830 

Umfang = 0,961 m da/di = 1,417 In dajdi = 0,3484 

150 



Innerer Rohr 0 = 200 mm Äußerer Rohr 0 = 218 mm 

~~ 'Rohrtemperatur in 0 C (Lufttemp. _ 20 ' Cl 1501.· 
~ .... '" -- -- Stär· 

3:]i - 40 - 20 1- 101 ~ O ' + IO +25 +50 +75 .rio l .; o zrio 2;0 3riO 3tO 4riO 5ilo l 7t O lotO ke 

0,020 18,8112,59,356,22113,0911,5419,35 17,2125,1 40,856,572,3188,1 104 120 152; 
0,025 23,115,411,517,653,~.1 ,89 11,521,230,8 50,369,989,4 109 128 148 187 
0,03027,418,2113,619,0614,5012,2413,6,25,136,659,7 83,0 106 130 152 175 222 
0,035 31,520,9

1
15,710,415,1812,5815,728,9 42,1 68,995,9 123 150 176 203 258 395 

0,040 35,623,6p ,71 11 ,815 ,8412,90 17,9 32,~47 ,6 78,1 109 139 170 200 230 292 449 
0,04539,626,3119,7113,16,4813,221 9,8136,452,986,9 121 155 189 223 257 325 502 
0,05043,528,8,21,6

1
14,4 7,133,5421 ,8140, 158,395,5 133 1702 246283 358 553 

0,06051 ,133,9125,4116,8,364,1625,6147,168,6 11 3 157201246291336 4256 1 890 
0,07058,3138,7128,9119,29,544,7429,253,878,61 129 1 0 231 282 334 386 490 7531020 50 
0,080 65,243,3132,4?1,51O,65,29,32,7160,388,2 145 203 260 318 377 436 5511 851 11 60 mm 
0,09071 ,8147,7135,623,611,75,8136,066,597,4 160 224 2 352418 484 612) 9471290 
0,100 78,151 ,8138,6?5,712,76,3 139,272,5 106 175245 315 386459531 672 104(1410 
0,11084,2155,8141,7127,713,76,79)42,278,4 1151190 266 342 41 9 497 576 7~~, 11 40 1540 
0,120 90,059,844,7129,6 14,67,2545,184,0 124 204 286 369 452 537 620 79012301670 
0,130 95,663,5147,431,415,57,68147,99,5 131 ' 21 305393483 575664 84613201800 
0,140 10167,3:50,21133,2116,48,10150,5 94, 1 139 231 324 418 513 610 707 9011141011920 
0,160 111174,055,336,418,08, 55,7104154257 360 466 573681 790 101015802160 
0,180 121 0,4159,9:39,519,5 9,6360,7 114 1681281 1395 512 629 749 870 11115175012400 
0,200 13086,364,342,520,910,465,6 123 182 305 429 556 684 816 949 1220 1910'2630 

Umfang = 0,993 In da/di = 1,463 In da/di = 0,3805 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20 ' Cl Isol.· 
~ N -.: Stär· 

:rw:&:.--;: 

:t.l!! - 40 - 20 - 10 ~ o + 10 +25 +SO +75 trio tt o 2riO 2; 0 3ilo 3t O 4riO silo 7tO lotO ke 
I ' 

0,020 16,3110, )8,145,422,711,35 ,15 14,92 1,7 35,349,262,976,489, 103 1 131 
0,025 20, 113,5 1 0,~6,703,35 1 ,661O,218,426,8 1 43,7 60, 78,095,1 ) 12 128 162 
0,03023,9116,0 11 ,917,953,96 1 96 12,021,93 1,952,0 72,3 92,5 11 3 133 153 193

1 

0,03527,6 18,5 1379, 17 4,563,26 13,25,336, 60,083,6 107 131 154 178 223343 
0,040 31,3 20 9 15,510,45,152,56 15,6 28,641,867,894,8 121 149 175202 253390 
0,045 34,8?3,2117,3111 ,55,74 2, 6 17,431,9146,7 175,6 106 135 166 195 225 313 436 
0,050 38,125,5;19, 112,76,3 13,14 19,235,151 ,5183,4 117 149 183 215 248 293 480 
0,06045,029,9122,4 14,9 7,403,69 22,641,460,899,5 138 177 21 6 254 294 372 571 773 
0,07051 ,5134,225,617,18,494,2225,947,769,6 11 4 15920324 12931339 429 6601 904 60 
0,08057,838,3128,7119,29,504,7329, 153,6 78,3 129 179 229 280 331 383 484 7461 030 mm 
0,090 63,9

1
42,41

13 1,721,110,55,22 32,259,386,7 143 19 1255312 368 427 54
1

8321150 
0,10070,°146,2134,6123,0 11 ,55,6835,064,8 94,8 157 218 280 342 404 468 592 91611260 
0,11075,650,037,424,9 12,46, 14 3 ,0 70,2 103 170 237 304 372 440 508 644 10001370 
0,120 81,053,7140,1 126,7113,316,5940,775,4 1I1 183 255 328 401 474 548 6971108011470 
0,130 86,557,2142,7128,4 14,1 17,0043,380,41118 195 273 351 430 508 584 748

1

11 60 1580 , 
0,140 91,760,645,230,114,917,4045,985,2 125 207 291 373 458 542 627 797124 1690 
0,160 10167,0:50,0:33,216,58,1650,794,71139 231 324 417 512 607 7041 898 14001 910 
0,180 111 173,4154,7136,3 18,08,8955,4 103 153 253 356 55 564 670 776 998 1550:2120 
0,200 12179,759,339,21 9,4 9,6060,2112166275387500 615 7318481090 1690 2320 

Umfang = 1,056 m da/di = 1,556 In da/dl = 0,4419 

151 



tnnerer Rohr {O = 200 mm Äußerer Rohr {O == 216 mm 

~= Rohrtemperatur in 0 C (Luftlemp. - 20· C) Isol.-
~ ~ ...., I--r- 1- -- Stär· 
~~ + + + + + + + + + + + ~- - 40 1- 20 1- 10 1 - 0 + 10 1+ 25 1+ 50 +75100150200 1250 1300 1350 1400 1500750 11000 ka 

0,020 14,5'9,6717,2*,84 2'4~1'2017'2513'319'3 31,543,7 155,968,080,1 92,21116 1 
0,025 18,012,08,975,97\2, 1,488,99 16,523,938,954.,0 69,1 84,5 100 114 144 
0,030 21,314,dO, 7,073,531,7610,6 19,728,546,364,282,1 101 11 9 136172 
0,03524,616,4 12,318,114,0812,0312,322,832,953,774,4 95,1 117 138 158 198 305 
0,040 27,918,i 13,9,9,2i I4,62?,3C 14,025,937,5 60,9 84,5 108 133 156 180 225 347 

0,045 31'l i20'815'51 I0'3~6'1~2'5715'628'941'9 68,094,5 121 149 174 201 253 388 
0,05034,2/22,917,111,5,682,8217,231,846,075,1105 134 164 192222280 428 
0,060 4O,6127,~20,21 13,56,7 3,3320,337,454,688,9 124 158 194 228 264 331 508 689 
0,070 46,6)31,~,2j I5,57,7~3,8223,3143,062,8 103 143 182 223 263 304 383 589 793 70 
0,080 52,4'34,St6,0117, ,S,6414,3C26,2

1
48,371,0 116 162 206 252 297 344 434 668 900 mm 

0,09058,1138,628,8 19,29,564,75129,153,5179,0 128 180 2301280 331 384 485 7461010 
0,100 63,8142,~31,521,C 10,515,20131,9158,6186,7 141 197 253 308 364 422

1
534 8231110 

0,11069,1145,734,222,811,315,6234,6
1
63,5

1
94,2 153 214 275 336 397 458 582 9001210 

0,12074,3149,236,824,5 12,26,0437,168,4 101 165 231 297 363 429 496 , 630 9751320 
0,13079,21152,539,2126,113,°16,44139,673,0 108 177 247 319 390 460 5321677 1050:1420 
0,140 84,355, 1,627,613,86,8242,1177,6 115 ' 189 263 340 416 490 566 721 11201520 
0,160 93'4161'8~6,z'30'615'217'56:46'6186'6 128

1

211 295 380 465 1551 6371813 12~1720 
0,180 103167,8150,7133,616,7,8,29151,295,4 141 232 325 420 5141609 704 903 14~191O 
0,200 111)73,6)55,0,36,518,28,99,55,7 104 153 253 355 458 562 667 772 988 11530,2100 

Umfang = 1,118 m daJdi = 1,648 In da/di = 0,4995 

~::c ROhrtemperatur In • C (Lufllemp. ~ 20· C) Isoi. · 
.. ~"""' __ --- - Stär-

~]1 - 40 1- 20 1- 10 I ~ 0 1+ 10 1+ 20 + 50 + 75 1~0 1 1! 0 I 2~O 12!0 1 3~0 13!o 1 4~O 1 5~0 17tO 1:00 ke 

0,020 13,28,7316,5614,382,181,0916,55112,0117,5128,5 139,5 50,6 61,6 72,6 83,7 106 1 
0,025 16,310,8,8,06

1
5,422,701,3518,1314,821,735,1 49,062,576,889,5 104 131 

0,030 19,412,8
1

9,56
1

6,443,221,60,9,7017,625,841 ,858,274,2 91,3 106 124 156 
0,03522,414,811,17,44ß,711,85I11,220,429,948,4167,686,0 106 123 144 181 277 
0,040 25,416,9112,68,454,212,10112,723,234,054,976,897,5 121 140 163 205 315 
0,04528,418,9114,19,4*,702,35114,225,938,061,4,86,0 109 135 157 182 230 353 
0,050 31,3?0,8

1

15,51O,45,182,58,15,728,642,0 67,9 95,5 121 149 174 201 255 390 
0,060 37,1124,718,512,316,1313,0518,534,049,8 BO,8 113 144 177 207 240 303 464 627 
0,070 42,7~,521,314, 7,0813,5121'~139,357,4 93,5 130 167 204 240 277351 538 726 80 
0,08048,232,124,016,1 ,003,9524,0.44,564,8 105 147 188 231 271 314 39S 610 823 mm 
0,09053,5135,626,717,88,8714,3726,,149,572,0 117 164 209 257 302 350 443 680 919 
0,10058,7139,129,219,49,684,8029,354,479,0 129 181 230 282 333 385 488 7491020 
0,110 63,742,431,7el,01O,5iS,2031,859,185,8 141 197 251 307 363 420 532 8181110 
0,12068,6

1
45,834,2122,611,3

1
5,5934,363,892,6 153 212 272 332 392 454 575 8861200 

0,130 73,4\49,0136,624,21 2,15,9736,768,399,3 164 228 292 357 421 488 618 9531290 
0,140 78,2152,1139,025,712,86,3539,(73,0 106 175 243 311 381 449 521 66110201380 
0,160 87,d58,Cj43,328,fl 14,37,0*3,581,2 118 196 272 350 428 506 586 747 11501560 
0,180 95A63,7j47,531,41S,717,77j47,~i89,2 130 216 301 388 474 561 650 82912801740 
0,200 IlI4I69 ,I 51 ,7ß4,2p,OI8,45 52,~97,0 142 236 329 424 519 615 713 908 1400 I 910 

Umfang = 1,181 m da/di = 1,741 In da/di = 0,5543 

152 



Innerer Rohr 0 = 200 mm Äußerer Rohr 0 = 216 mm 

.;,:;:: Rohrtemperatur in 0 C (Lufttemp. ~ 20 ' C) Isol .· 
E~ "" -- --- -- --- Stär-

~~ - 40 1- 20 1- 10 ~ 0 1 + IO ' + 2s l + so + 7s It o i lt o l 2tO 2t o l3tO 3tO 4to l st o l 7t o l 1600 ke 

0,020 12,1

1

'8,06;6,0414,02;2,00 1,00;6,0311,016,1 26,236,446,456,5166,676,7 96,8 I 
0,025 15,01O,017,4814,97?,481,24 7,4713,719,932,4 44,9 57,5 70,1,183,0 95,1 120 
0,030 17,9 11,98,9015,9t.z,95 1,478,9016,4 23,838,653,4 68,683,6,99,1 114 143 
0'035 20,81 13,81O,~3'6,84:3,421,7010,319,027'644,862,179,997, 1 115 133 166 253 
0,040 23,715,611,77,7713,891,9311,7121 ,631,551,°170,590,9 111 131 151 189 289 
0,045 26,417,413, 18,7°14,342,1613,124,235,257,179,1 102 124 147 169 212 324 
0,05028,9 19,214,49,6°

1
4,802,3914,5126,738,863,2 87,7 112 137 162 186 235 358 

0,060 34,3?2,817, 111,415,702,83 17,2131 ,646,2 75,0 104 133 163 192 221 280 426 575 
0,070 39,5126,319,~13,216,55:3,2519,8136,453,3 86,4 120 154 188 222

1
256 324 493 666 90 

0,080 44,6i29,722'~1 1 4,97,383,66?2,4141,260,1 97,8 136 175 213 251 290 367 559 755 mm 
0,090 49,7133,°;24,716,58,204,06,24,9145,866,9 109 152 195238 280 323 410 626845 
0,100 54,7136,3,27,118,18,994,46

1
27,3,50,473,6 120 167 215 262 3081356 451 692 935 

0,110 59,5139,4129,519,7,9,7614,8529,7154,8,80,0 131 182 234 286 336 388 492 7561020 
0,120 64,1

1
42,531,821,210,55,2332,°159,°

1

86,2 141 197 253 309 364 420 533 820111 10 
0,130 68,7:45,534,022,7'11,35,60134,363,2 92,3 152 211272 332 391452574 88311 90 
0,14073,2:48,4136,224,1 12,05,96136,5:67,398,5 162 226 292 355 418 483 614 94511280 
0,160 81,554,°140,4:26,913,416,6540,775,21 110 182 254 326 399 471 545 69210701450 
0,18089,81159,5144,5129,714,87,33144,9183,°11221202 281 360 442 523 605 768 11 ~~1 161O 
0,200 97,764,9,48,6,32,416,18,00,49,190,8 133 221 308 394 484 574 665 844 13~1 770 

Umfang = 1,244 m da/di = 1,833 In da/di = 0,6061 

,,:;:: Rohrtemperatur in 0 C (Lufttemp. _ 20 ' C) 1501.· 

,~~ "" , T 1 + I + I + + + 1 + , + + ~I + + Stär· 
3:~ - 40 - 20 1- 10 _ 0 +10 + 25 + 50 + 75 100 ISO 200 2S0 300 350 400 500 1 750 1000 ke 

0,020 1l,~:,~i5,61 13,7~1,871,o,9315,62IO,3 15,0 24,4 33,8 43,2152,6 62,0 71,4 90,2 I 
0,025 14,OI9,396,9814,63.z,3 1 1,15i7,00 12,918,6 30,3 41 ,9 53,6 65,4 77,088,5 112[ 
0,030 16,711 , l j8,3215,51.z,7511,3718,35 15,4 22,236,249,964,078,1 92,0 106 134 
0,035 19,412,919,6616,39?,19 1,599,691 7,Y5,7 42,1 57,874,390,8 107 123 155 236; 
0,04022,0 14,6111 ,°

1
7,233,62 1,8111,120,3129,3 48,065,7 84,6 104 122 140 175 270 

0,04524,516,412,318,0714,042,0212,4122,732,853,7 73,6 94,9 11 6 136 157 195 302 
0,050 27,018,113,68,924,462,2313,725,0 36,259,581,4 105 128 150 174 215 334, 
0,06032,121,516,110,6

1
5,312,65 16,229,743,070,698,0 125 152 179 207 258 397) 537 

0,07037,024,8 18,612,316,1313,05 18,734,349,781,4 11 3 145 176 2071239 301 ) 461 62° 100 
0,08041 ,928,0121,014,0,6,923,44

1

21,1
1
38,756,392,1 128 164 199 235 271 343 522 702 mm 

0,09046,631,2,23,3115,67,7°13,8223,4142,962,6 102 142 183 222 262 303 384 583
1

787 
0,10051 ,3134,3125,617,1 18,4614,2125,747,168,7 11 3 157 201 245 289 333 422 643 86? 
0,110 56,o137,31~7,918,619,2aI4,58?7,95 1 , 1 74,8 123 171 219 267 315 364 461 703 950 
0,120 6O,3I'lO,230, 120,°19,9414,94 30,155,2 80,8 133 185 237 289 341 394 499 7641030 
0,130 64,7143,132,221,3110,65,29'32,459,286,8 143 199 255 311 368 423 537 82211110 
0,14069,°145,9:34,3122,711,3:5,64134,5:63,192,8 152 212 272 333 393 453 575 8811190 
0,160 77,251,3,38,425,412,7 6,3038,8172,0 104 171 238 306 374 443 512 648 10001350 
0,180 85,~~6,542,31128,1 1 1 4,0:6,961143,0178,61 115 190 265 340 415 492 569 721 1120:1500 
0,200 92,6161,646,130,7153,7,6247,Q86,2 125 208 291 373456541 6267941230 1650 

Umfang = 1,307 m da/di = 1,926 In da/di = 0,6554 

153 



Innerer Rohr 0 = 200 mm Äußerer Rohr 0 = 216 mm 

~~ Rohrtemperatur i n 0 C (Lufttemp. = 20· C l 1501.· 
~ N.... -- -- -- Stär· 

~]i - 40 - 20 - 10 ~ o + 10 1+ 25 + 50 + 75 I ~O I lt o 2~0 z!o 1 3~0 3!0 4~0 5~0 7t O 1d!,0 ke 

0,020 9,896,5714,923,281,64 0,82 4,93,9,06113,2 21,4129'7 37,9 46,2 54,4 62'7179'3 
0,025 12,418,2516,15 4,08,2,041),026,16111,4116,426,836,8 47,3 57,7 67,9 78,2 98,7 
0,030 14,89,84 7,3414,8712,431,227,3513,519,632,°

1
43,956,669,0 81 ,293,6 11 8 

0,035 17,111,48,545,65
1

2,821,418,5515,722,837,151,065,880,1 94,5 1091137 2091 
0,040 19,413,09,706,413,26

1

1,609,71 17,826,042,358,0 75,091,3 108 124 156 2391 
0,04521 ,7 14,510,97,1613,581,7910,919,929,247,365,1 83,8 102

1
121 139

1

175 268 
0,05024,016,012,1 17,9013,9511,971 2,122,032,352,2 72,2 92,7 113 133 154 194 296 
0,06028,518, 14,39,4°14,70,2,34114,326,238,4 162,1 86,0 110 135 158 183 231 352 474 
0,070 33,021,816,5 10,95,452,72 16,530,444,372,099,7 128 156 183 212 268 408 549 120 
0,080 37,324,6118,712,36,16,3,08 18,734,550,281,6

1
113 145 177 208 241 304 464, 624 mm 

0,090 41,627,420, 13,86,8713,4420,838,555,990,8 126 162 198 233 269 340 5171 699 
0,100 45,9:30,222,915,27,583,7922,942,461,5 100 139 178 218 257 297 376 570

1

774 
0,110 50,233,025,016,58,304,1525,046,266,9 110 152 195 238 281325411 624 848 
0,120 54,235,827,0 17,98,964,4927,049,972,3 119 165 212 258 305 352 445 678 922 
0,130 58,238,629,0 19,2

1

9,664,8329,053,677,7 127 178 228 278 328 379 479 732 995 
0,140 62,241,330,920,510,35, 1630,957,283,0 136 1901244 297 352 405 514 7861070 
0,160 69,946,634,823,1 11 ,65,81134,7 64,493,31154 214 276 335 397 4581581 893 1210 
0,18077,451,438,525,512,86,4538,571 ,4 104 171 1238 305 373 442 510 647 9951350 
0,200 84,756,241,927,9114.0 7,02'42,278,1 114 188 262 336 410 486 561 7131090 1480 

Umfang = 1,433 m da/di = 2,111 In dajdi = 0,7425 

~~ Ro hrtem per a tur i n 0 C (Lufttemp. _ 20 · Cl 1501. · 
... N ", Stär· 
~i + 1 + + + + + + + + + + k 
3=- - 40 - 20 - 10 _ 0 +10 + 25 + 50 1+ 75 100 150 200 250 300 350 400 500 750 11000 e 

0,02018,955,94:4,44 2,951,480,744,448,17111 ,9118,926,634,3141,849,056,37 1,0 
0,025 11 ,117,3615,513,661 ,830,9215,5Iho,214,8 23,7 33,2 43,0

1

151,961,070,289,0 
0,030 13,38,796,604,372,191,096,60 12,217,728,539,851,4 62,073,°184,1 106 
0,0351 5,5 10,27,645, 2,54 1,267,6514, 120,5133,246,359,672,184,997,7 123189 
0,04017,61 1,68 7 5,762,891,448,70 16,23,437,852,867,982,096,61111 140215 
0,045 19,613,09,736,503,24 1,629,7518,0,26,242,459,0 76,0 91,9 108 125 158 241 
0,05021 ,6

1

14,410,87,203,58 1,80 10,8 19,9129,0 47,165,084,0 102 120 138 175 267 
0,060 25,717,212,98,554,271:!, 14 12,923,7134,6 56,2 78,0 100 122 143 16.':1 208 3 17 427 
0,070 29,819,914,99,874,942,47 14,927,540, 1165,2

1

90,2 11 6 142 166 191 241 368 490 140 
0,080 33,22,6 16,91 1,25,60 2,79 16,93 1,245,6174,31021132 161189217 2741418 1 563 mm 
0,09037,625,318,9 12,56,253, 1118,934,7150,883,2 114 147 180 211 243307468 630 
0,100 41,727.920,8113,86,893,4320,938,3155,991,6 126 162 19912331269 34°1517 699 
0,110 45,6130,422,7,15, 17,523,7522,84 1,961,0 100 138 177 217 255 295 372 568 764 
0,120 49,432,924,5 16,38,14 4,06;24,745,3166,0 1081149 192 2361277 320

1
403 617 31 

~:!!~ ;~:~';~:~;8:~ :~:~ 9:~!!:~;~:~:~:~;~:~ :~ :~ ~~~ ~~~ ~;~ ;~ !!: ~~~ ~~7 
0,16064,1 2,7131,821,310,65,2532,05 ,985,8 1401195 251 306 361 416 527 813 1090 
0,180 71 ,1~7,435,4123,61 1 , 15,83?5,5165,5:95,6 156 218 279 341 403 , 465 589 905 1220 
0,200 78,05 1,938,9 25,9 1 2,96,3939,~7 1 ,9 105 172 240 307 375 444 5131649994 1350 

Umfang = 1,558 m dajdi = 2,296 In dajdi = 0,83 13 

154 



Innerer Rohr 0 = 200 mm Äußerer Rohr 0 = 216 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20 ' Cl Isol.· 

~~." - 40 '- 20 1- 10 _ 0 +10 + 25 + 50 + 75 I tO l lto I 2~0 1 2to l s~0 sto 4tO 5~0 1 7tO ItoO s~:r. 
0,0208,245,4614,082,7111,35:°,684,077,48110,9 17,8124,7 31,538,245,051,965,11 
0,025 10,216,7915,053,36I,68lo,~5,059,261 13,6 22,1 130,6 39,1 47,556,064,781,4 
0,030 12,218,1016,034,0112,011,0016,0311,1 16,226,436,4 46,6 56,8 67,0 77,5 97,5 
0,035 14,29,41 17,014,66

1
2,3311,167,0212,9 18,930,642,3 54,2 66,1 177,8 89,91 113 172 

0,0401 6,210,717,995,312,651,32, 14,621,534,848,061,875,1 ,6 102 129 196 
0,045 18, 112,°18,975,962,98)1,498,9816,424,139,053,6 69, 1 84,399,4 115 145 220 1 
0,050 20,013,319,956,623,31 1,659,9718,226,743,259,576,393,5 1\0 127 160 244 
0,060 23,815,911,917,9d3,94 1,9711,821,7 31,951,6

1
71 ,491 ,0 1121132 152 190 293 391 

0,07027,7 18,41

1

13,819, 154,56:22713,725,237,0 159,983,0 10613015317622134°1 457 160 
0,080 31,520,9 15,7110,45,162,5715,628,642,068,394,3 120 148 174 200 252 385 1 520 mm 
0,090 35,223,317,511,65,772,8717,532,046,976,6 106 135 166 195 224 23431 582 
0,100 38,9,25,8119,3112,8,6,383,1819,335,451,684,7 117 149 18312161248 315 477 643 
0,110 42,428,221,114,06, 3,4 21,238,756,492,9 128 163 200 236 272 345 524 704 
0,120 45,9130,5:22,8 15,27,59:3,7822,942,061,2 101 139 177 2171256 295 376 570 765 
0,13049,432,9124,61 6,38,1 714,0624,645,366,0 109 149 191 234 276 318

1
404 615 826 

0,14052,835,226,317,48,724,3426,448,570,5 117 160 204 250 296 341 432 660 885 
0,160 59,d39,6

1
29,71 9,79,8314,8929,854,7 79, 132 182 232 283 335 387 487 751 1010 

0,180 66,344,133,022, 10,95,44'33,261,089,0 147 203 258 3151374 433 545 835 1130 
0,20073,048,5,36,324,212,05,96'36,567,298,1 162 224 285 1347 412 478 598 918 1250 

Umfang = 1,684 m da/di = 2,482 In da/di = 0,8677 

~~ . Rohrtemperatur in 0 C (Lufttemp. _ 20 ' Cl 1501.-
L. "' ..... --- Stär· 
''''5 1 I + I 1 + + + + + + + ... + k ~- - 40 - 20 - 10 _ 0 +10 + 25 +50 +75 100 150 200 250 300 350 400 500 750 1000 e 

0,020 7,665,083,7912,5111,25:0,633,786,9910,2 116,6122,9 29,2 35,6 41,8 48,0 60,4 1 
0,025 9,4716,31

1
4,72)3,131\,56107 4,738,71 12,620,628,436,244,1 52,059,9756 

0,030 11 ,317,5515,653,75 1,86e,935,66 10,4 15,1 124,533,943,452,962,1 171 ,590,5 
0,035 13,1 ,7916,5614,35?,1711,086,58112,1 17,628,539,3150,4161 ,4172,2 3,21105 160 1 
0,040 15,0 10,°17,4814,9512,4711,2417,4713,720,032,4 44,7

1

57,569,982,394,8 120 183 
0,045 16,9111 ,2i8,3715,5512,7711,3918,3815 422,436,2

1

50,264,5 7 ,592,31 107 135 205 
0,050 18,7112,4i9,29

1

6,163,0711,549,3IP ,124, 40,155,371,487,0 103 \1 150 227 
0,060 22,2 14,8111,17,3513,661,84 11 ,120429,647,866,5 5,3 104 123 141179272 364 
0,070 25,8117,2 12,918,5314,262,13112,923,634,4 55,6

1
77,2 99,1 121 143 164 20 316 

0,080 29,319,5:14,6 9,7014,84?,42114,626, 39,263,1 879 113 137 162 186 237 3~ 
0,090 32,7,21,816,310,85,40,2,7°116,430,0143,870,7 98,7 126

1

154 182 2 266402 
0,10036,124,018,0111,915,9712,981 ,133, 14 ,27,2 109 139 170 201 230 295446 597 
0,110 39,4126,3.\ 9,713, 116,5332519,836,252,885,6 11 9 153 186 220 253 324 490 656 
0,120 42,91

1
28,521 ,3 14,2?,og13,542I,439,357,3

1
93,0 1291 166 203123 275 352532 712 

0,130 46'130'723'~15'37'643'8123,d42'461'8 100 139 179 2191258 297 379571 770 
0,140 49,432,9124,7 16,38,184,0724, 45,466,2 108 15°1192 235 276 319 405 1

1

615 25 
0,160 56,037,2127,918,59,274,5927,9,51,474,9 122 170 217 265 313 362 457 700 904 
0,180 62,6141,5'31,1120,610,35,12'31,157 383,6 136 190 242 295 3491404 509 7 I 1050 
0,200 69,045,34,222,711,35,61 134,463,292,2 150 209 267 325 36 447 561 60 11 60 

Umfang = 1,810 m dajdi = 2,667 



Innerer Rohr 0 = 200 mm Äußerer Rohr 0 = 216 mm 

~~ Rohrtempe r a tu r in 0 C (Lufttemp. ~ 20· C) 1501.· 

~~'" - 40 _ 20 -101 :+:0 1~0 1 + 25 '1 +:r+ 751 1601 1~0 ~1 360 310 460 15110 710 I~o+oo S~~. 
0,020 7'1414'74113'54112'361' 18\lo,593,56i6,5719,60115,6 21,627,5 33,5 39,5 45,456,8 
0,0258,8515,914,422,941,470,734,428,2°111,919,4 26,8 34,341,649,056,771,0 
0,030 10,617,0715,293,51 1,750,875,309,8°114,2

1

23,2 31 ,9 40,9 49,7 58,5 67,8 85,0 

0,040 14/ 9,36!1,014,66)2,321,167,0213,0 18,8130,8 42,2 54,1 65,8 77,489,5 113 171 
0,035 12'48'21 16' 1414'092'041'0~6'1711 ,416,5 27,0 37,0 47,4

1
57,868,078,799,0 150 

0,045 15,810,517,85)5,22
1
2,60 1,3 7,8714,621,1 134,547,460,673,786,8 101 127 192 

0,050 17,611,78,73)5,8°12,881,448,7316,1 123,438,152,567,2 81,6 96,0 111 140 214 
0,060 21,013,9110,46,92

1
3,45 1,7310,419,227,845,562,980,1 97,9 114 133 168 256 344 

0,070 24,316,1112.18,05
1
4,022.OC 12,122,332,352,7172,993,1 113 133 154 195 297 400 200 

0,080 27,718,213,79,1414,562.2713,8125.336.859,8 )82,7 106 129 151 175222338 455 mm 
0,090 30,9?O,4!15,3IJO,215,1I2,5415,4128.3141,I I66,992,5 118 144 169 196249379 510 
0,100 34,2?2,5116,9

1
11,3

1
5,642,8217,0)31,3

1
45.5 73,9 102 131 160 187 217 276 420 565 

0,11037,4124.7118.5112,4)6,173,0818,6134,249.880,9 112 144 175 206 239302460 620 
0,12040,626,920,1 13,4)6,693,3420,237,1 154,1188,0 122 156 191 225 260 329 501 674 
0,13043,7129.0'21.7114,47,223,6021,840.058,494,9 132 168 206 243 280355541 728 
0,140 46,8131,1123.215.517,733,8623,342.9162,6 102 141 180 221 261 301 381 581 782 
0,16053.035.2126,317,5)8,7414,3726,448.6171,0 116 160 205 251 296 342 432 660 888 
0,180 59,1!39.229.3j1 9,59,74i4,8629,554,279.1 130 179 229 280 331 382 483 738 994 
0,200 65,l i43,~p2,3i21,5t lO,715,3432.559,887,3 143 198 2531309 365 421 533 814 1100 

Umfang = 1,935 m dajdi = 2,852 In da/di = 1,0480 

156 



Innerer Rohr 0 = 226 mm Äußerer Rohr 0 = 241 mm 

~~ ROhrtemperatur in 0 C (Lufttemp. = 20 ° Cl 1501.· 
~~..., -40 1-201-101 ~ O 1+10 + 25 1 + 50 1 + 75 1 1~0 11!0 IJo1 2!0 1 3~0 13!0 ~ 5~0 17t: 10~0 s~~r. 
0,020 7~'~;S,o'I35,8123,7i 11 ,85,82136,0:67, 99,0 163 ; 228 2941 362 439 4961 63~ 
0,025 85,6156,742,2127,~13,96,86142,8179,5 117 195 273 354 4361 529 598 780' 
0,030 97,7164,6,47,9131 ,71 15,77,76148,~91,0 134 225 3161 410 505, 614 699 898, 
0,035 l08i71,5153,235,21 17'~18,59154,51 102 152 252 356 463 570: 695 789102011500 
0,040 117177,8158,038,319,09,36,59,8112 168 279 395 512 632 773 877113~1790 
0,045 126183,4162,3141,220,410,164,4 121 181 304 430 559 689 846i 962124:'11980 
0,050 13488,8166,243,9'21,610,768,8 130 194 326 464 603 746 9171104013502160 
0,060 149'97, 73,3:48,523,811,~76,7 145 2171368 1 526 688 854 105QII90115501251013480 
0,070 162 106179,3152,625,71 12'~I83,4 1591 239 408 582 765 9531 18013401750'284Oj3940 10 
0,080 173 113184,5156,127,3,13,5

1
89,5 172 258

1

442 633 835104011300 1~;~1930,3150,4400 mm 
0,090 18211989,159,028,814,294,7182 276474 68C 9021130141C 1 ~211034504860 
0,100 190 125:93'2:61'6:30,~1 14'899'~ 191 292 503 726 9641210151C 173~2290:3749531O 
0,110 19713096,9163,9,31,115,4 104 200 306 530 7671020 12901160C 184012440140305740 
0,120 204 134 10065,932,3 15,9 108 208 319 555 80610701350 1600 19501259043106160 
0,130 209138 103:67,7:33,116,3 111 215 331 579 84011201420:17701205012730:4570:6560 
0,140 215 142 105169'5;34'~ 1 6'7 114222 342 602 8731160 14801 18601215012870482~6950 
0,160 2~ 148 I 10172'435'317:~5 120 234 362 641 932,1250 16002010233~313053007680 
0,180 231 153114174,9'36,518,1 12512M 379 678 9871 1330171 ~2 1601251 3380:575~8400 
0,200 237157 11 7177,0'37,518. 12~ 254, 395 704 1 1040, 1400181 ~2290,268 3620,625~9080 

mfang = 0,820 m da/di = 1,083 In da/di = 0,0797 

~~ Rohrtemperatur In 0 C (Lufttemp. ~ 20° Cl Isoi.· 

~~"" -40 1-201-101 ~ O 1 + 10 1 + 25 1 +50 1~~ I!O 1 2~0 12!0 1 3~0 13!0 1 4~0 1 5~0 17!0 I\lioo ~~. 
0,020 53,3:35,4126,41 17,5I'8,71 14'3126,~~9,,~;2,O 118 1165 212 258' 307 355 4491 
0,025 63'9142,6131,~2I,IIO,415,1431,8159,586,9 143 200 258 31 373 432 550 
0,03074,149,136,7124,411,95,0036,768,9 101 167 233 300 3~ 438 504 645 
0,035 83'3155'2141'2127'31 13,416'62~41'3177'8 11 4 189 264 341 4:~1 499 575 7371150 
0,040 92,2161,0145,4130'114,87,3 45,6185,9 126 210 293 381 47~2 559 643 82512901 

0,050 1 71,252,835, 17,18,5953,7 101 149 251 350 456 5 672 776 9971570 
0,045 l00~'66,~9'2'132, 16,07,9 49,793,3 138 231 322 420 52 618 710 91514301 

0,060 1218O,1 159,4i39,419,49,~60,9 115 171 286 402 524 648 779 8991 1160182~251O 
0,070 13388,065,443,421,210,567,6 128 190 318 450 588 727 8731020131020702870 15 
0,080 14495,1 170,6:47, 123,ol1J173,o 139 208 349 497 650 800 9631 1130: 1460'23~~3220 mm 
0,090 154 102175,:\50,1 24,5 12,178,4 149 224 378 540 706 87110501230115902500.13550 
0,100 162 107179,5152,7',,25,812,8i83,2 159

1
239 405 579 757 94C 11 301 133~ I72d279013880 

0,110 17C 112,83, 55,327,013,487,81168 252 431 615 8061000 12101 42~ 18503010421O 
0,120 177 11787,O,57,71z8,113,9192,1 176265455 652 8531060 1290 151 01 198~322014530 
0,130 183 121190,459,7129,214, 95,7 184 277 477 687 900111201360116002100342014840 
0,140 190 125193,2161'6~30'114'999" 191 1289498 717 9441 180143011690:222°;362°15140 
0,160 201 132198,3165,131,715, 1O~ 204 310 535 772 10301290 1 560, 1850 2MOl40 1015720 
0,180 21C 139 103,68, 33,116,~ 11112161328 568 824 1100 1390 169012000265044006300 
0,200 2181 1441 107170,6!34,417,( 116226345600 8741170 1480 181021402850476016850 

mfang = 0,851 In da/di = 1,125 In da/di = 0,1173 

157 



Innerer Rohr 0 = 225 mm Äußerer Rohr 0 = 241 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isol.-
~N ' ~~ 

~~'" - 40 - 20 - 10 ~ 0 + 10 + 25 1 + 50 1 + 75Lto ' I!0 1 2iio I 2!0 1 3to 3!0 1 41iO I 5to 17;0 10~0 ke 

0,02042,5'28,3:21,114,0:6, 13,4721,3139,357,393,8 130 167 204 242 278 3541 
0,02551,534,3,25,617,08,4414,18?5,9

1
47,770,4 115 159 204 251 298 344 4351 

0,03060,139,9,29,919,89,75,4,85130,3155,781,8 134187 240295350 405 5121 
0,03568,245,233,9,22,511,0,5,49134,3

1
63,393,0 153 214 274 337 400 464 588

1 
907 

0,040 75,850,337,624,912,26, 38,170,5 104 171 239 307 377 448 521 6611020 
0,04583, 54,9(11,0127,113,416,65:41,7177,0 114 188 263 339 417 494 576 732,"30 
0,05090,159,244,429,414,57,1645,283,6 124 205287 1 369 457 541 628 8001240 
0,060 103'67,5150,5h 3,416,58,15151,5196,Q 142 236 331 427 528 628 728 935 1460 1990 

0,070 1 ;!!75,1 156,037,018,319,03157,3 1071159 265 373 482 596 710 8261060 1 660~2290 20 
0,080 1~82,~61, 140,419,99,83,62,61181175 293412 536 662 7901 9201180 18602580 mm 
0,090 133188,3165,8143,4121,410,6167,5 1281189 319450 586, 724 8671010130020 2860 
0,100 14294,069,946,222,711,2172,1 137 202 343 486 633 784 93 1109014201224 3130 
0,110 150'99,2173,8148,8124,011,8176,4146215367 520 6791 8421010\17015301243 13390 
0,120 157 104177,551,225,112,4,80,6154 228 389552 722' 89610801200 16401261013640 
0,130 164 10980'953'~26'212'984'5 161 241 408 583 763 94811401340174°127803890 
0,140 170 113:84,0:55,527,2'13,4

1

187,9 168 252 427 612 8041000 12001410:1840[295014130 
0,160 182 12°189,5159,129,0114,394,3 181 272 464 668 8771090, 132015501203~o!32904610 
0,180 192 127194,4,62,3,30,6115,199,9 193 291 498 717 946118°114401690,221 36105080 
0,200 201 13399,0.65,2:32,0115,7, 105 204 308 529 764 1010 127011540 1820123 39205540 

Umfang = 0,883 m dajdi = 1,166 In dajdi = 0,1097 

.. - ROhrtemperatur In 0 C (Lufttemp. _ 20· C) Isol.-e'lä 
~ ...... 

- 40 - 20 - 10 1 ~0 1 + IO I + 25 1 + 50 +75 11tO + I + 1 + 1 + I + 
Stär-

:nII~ 

+ I + + + ke ~.!!! 150 200 250 300 350 400 500 750 1000 

0,020 35,6:23,~.17,711 ,815,87!2,9217,7132,847,8 78,0 109 140 171 202 232 292 
0,025 43,629,Oi21,714, 7,113,5421,8140,059,196,1 133 171 209 247 286 361 
0,030 51,3

1

34,025,516,88,334,1425,6147,069,4 113 156 202 246 292 338 427 
0,035 58,738,*9,119,19,5014,7129,2

1
53,779,0 129 179 232 28~ 336 389 49 I 755 

0,040 65,~43,~2,4 21 ,4 1O'~5'2432'~60'088'2 144 201 260 31, 378 437 552 854 
0,045 72,°147, ,35,6123,511,615,7435,766,197,1 159222 288 351 418, 486 612 952 
0,050 78,3i51,838,625,612,56,2439, 72,0 106 174 243 315 384 458 531 6721040 
0,060 89,8159,~44, 29,214,3,7,1444,883,0 122 202 282 366 448 534 618 78912201670 
0,070 100;66, /49,332,516,07,9850,093,4 137 228 320 414 510 605 70 I 899,1400 1 920 25 
0,080 11 ~72,6154,0135,81 17,618,7555,1 103 151 253 355 460 568 675 '82 '~'5702160 mm 
0,090 119,78,6158,5,38,8119,09,4559,9 112 165 277 389 505 622 743 861 11 17402400 
0,100 127184, I 62,641,520,310, I 64, I 121 178 300 421 548 676 808 958 121 19102620 
0,110 135,89,2i66,4:44,O?I,5IO,768,2 129 190 321 453 591 730 8701010131020702840 
0,120 142;94,0,69,9,46,4p,7111,272,3 I!!) 202 341 484 629 779 9311090140022303060 
0,130 14g98,4173,348,723,811 ,876,0 I 213 360 513 1668 826 9871160 149023703280 
0,140 155 102176,4150,824,8 12,379,4 151 1224 378 540 705 873 1050 1220 15802520 3490 
0,160 167 11082,054,5126,613,285,8 163 245 413 591 773 962 1150 1350,175028103910 
0,180 17/117:87,°157,828,214,°191,61751262445639 18361040 1250147 192030904320 
0,200 187 123191,8,60,929,7 14,7196,8186279 475685 18991120 13501590208033504720 

Umfang = 0,914 m dajdi = 1,208 In dajdi = 0,1886 

158 



Innerer Rohr 0 = 226 mm Äußerer Rohr 0 = 241 mm 

"':E Rohrtemperatur in 0 C (Lufttemp. = 20· Cl Isol.· 
.E.!:! "" Stär· 

~~ - 40 1: 0 - 10 1 ~ O 1+ 10 + 25Q75 1 1~0 1 1!0 ' 2~0 2tO 3~0 ' 3tO 1 4~0 1 5~0 1 7to lIioo ke 

0,02030,820,415,310,215,092,54\15,4128,2141,3167,393,8 121 147 174 199 2501 
0,02537,825,018,912,4)6,183,08118,934,7150,782,7 115 149 21810J 2251321 224961 3368\01 
0,03044,5129,522,214,61'7,2613,60122,241,059,597,5 136 175 
0,035 5O'8)33'~25'316'78'2414'1125' 46,768,0 112 156 201 242 290 336 423 652 
0,040 57,038, 28,318,719,2214,58128,3~52,4 76,5 126 176 226 274 327 378 476 740 
0045 62 41 931 120610 25 0431 57684 7 139 195 251 305 364 420 529 824 
0:050 68:745:633:~22:51 11:1 '5:5134:463:2 92:5 153 213 275 3351 398 461 583 903 
0,060 79'052'~39'1 125,gI2'7116'36,39'9173'2 108 178 249321 393: 464 538168810601450 
0,070 88,8!59,~I44,~29,214,47,14~,882,8 122 202 283 364 4471 531 614 78812101660 30 
0,080 98,1165,°148,6132,115,87,88149,491,6 135 224 315 406 500 594 683 8801360 1870 mm 
0,090 10770,8,52,835,017,28,5453,9100 147 246 345447 550 654 758 96815202080 
0,100 11576,256,837,718,519,1858,0 108 159 267 375488 598 711 828106016802280 
0,110 123:81,2160,4140,219,89,74:61,9116 171 287 405526 646 768 896115018202480 
0,120 13~85'864,0,42'120'910'3165'6 123 182 305 433 562 691 822 961 124C 19502680 
0,130 13j 90,167,2

1
44,722,010,869,3 130 193 324 459 598 736 8761030132020802870 

0,140 14~294'370'046' 22,911, 72,7137204 342485 632 7799291Q90140C22203050 
0,160 1 10276,2150,524,812,379,0 14!l 223 376 533 696 86110301210 1560 2470 3420 
0,180 165109181,1153,926,413,1 184,6161 240407 579756 93711201320171027203780 
0,200 17 115186,057,27,813,8,90,0172 257 437 622812\01012\01430186029604140 

Umfang = 0,955 m daj di = 1,249 In da/di = 0,2223 

~= Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isol.· 

,:'~ "" -,- + I -, -I , + 1 + r+ I + , + I + + + I + 1 + S~är. 
~.!! - 40 - 20 - 10 _ 0 +10 + 25 + 50 + 75 100 150 1 2ÖO 250 300 350 400 500 750 1000 e 

0,020 27'!1.18,313,79,11 14,512,2413,7125,~136,6 59,3 83,7 106 130 15~1 174 2211 
0,025 33,6122,516,811,25,522,7316,8130,7144,673,0 102 131 158 188 217 274 
0,030 39,6126,519,813,1 16,473,21 19,836, I 52,5 86,3 120 155 186 223 257 326 
0,035 45,~30,222,615,~7,403,67122,7141 ,6,60,499,3 138 178 214 257 296 374 575 
0,040 50,8133,825,416,8'8,314,1025,5'46,868,2 112 156 201 242 290 335 421 654 
0,045 56,~;7,4128,218,69,204,5228,3:52,075,8 124 173 223 270 321 373 469 7291 
0,050 61,5~0,831,020,31O,04,9430,956,983,0 136 190 245 296 351 410 516 796 
0,060 70,7147,435,723,411,65,7535,9166,196,7 159 223 287 350 413 479 610 9421280 
0,070 80,153,540,226,413,1 16,49140,575,0 110 181 254 326 400 472 548 69910801470 35 
0,080 89,1 9,344,429,2 14,5,7, 19,45,QI83,7 123 202 284 366 448 529 614 785 12201660 mm 
0,090 97,864,848,432,015,817,8449,491,1 135 223 313 403 493 584 680 86813601840 
0,100 106:69,952,034,517,08,44153,4198,5 146 242 341 439 537 638 744 9491480,2020 
0,110 113174,8~5,6136, 18,18,99,57,0 106 157 261 368 474 581 692 8041030'16002200 
0,120 11 79,359,039,11 9,29,5260,6113168 279 394 509 624 74ij 631 11 01730123 ° 
0,130 126183,162,2141,2120,3 10,1164,0 12°1178 296 419 541 666 795 9241190 1 850!z560 
0,140 133'87,!l65, 43,321,310,667,2 126 187 313 443 572 706 844 9841260 19702730 
0,160 1 ~95' 1 71,147,023,1 11 ,5173,3 138 205 344 489

1

632 782 9351090141022103060 
0,180 15510276,450,4124,8

1
12,3178,9[ 149222 374 533 689 856 1102011 90 1550?4403380 

0,200 164 109:81,2153,5126,4,13,084,5 160 238 403 574747 926 11 001290 168026703700 

Umfang = 0,977 111 da/di = 1,291 In da/di = 0,2550 

159 



Innerer Rohr 0 = 225 mm Äußerer. Rohr 0 = 241 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. ~ 20 · C) Isoi.· 
........ Stär· 
"":;; , + 111- I I + 1 + 1 + I -:;:-r:; I + .,: 1 + I + 1 + k ~- -40 1-20 -10 1 _0 +10 1+25 1+50 +75 100 150 200 250 1300 350 400 500 750 1000 e 

0,02024,6116,412,3;8,1614,062,0212,3122,532,9 53,5 74,0195,0 11 6 1371 1581 199 
0,025 30,120,115, 9,9514,982,4715,°127,740,565,791,°1117 143 16 1941 24f 
0,03035,623,717, 11,85,862,9117,732,847,878,0 109 139 169 201 23 291 
0,035 41,d27,2i20,413,516,713,33120,537,7 54,790,1 125 160 195 232 266 336 518 
0,040 46'330,7123,0; 1 5,2:7,5513,7423,1 142'~1 61,8 102 141 181 220 26~2! 301 38Q 587 
0,045 52,234,0,25,5,16,9,8,3514,15125,6,47,'!j68,7 113 157 201 245 , 291 336 424 656 
0,05056,°137,2127,8118,5 9,1314,53128,151,675,4 124 172 220 268 32 1 370 466 721 
0,06065,2,43,3'132,4121,5110,615,26132,7160,288,4 145 202 260 317 376 435 551 8501150 
0,070 74,~49,2136,724,312,15,96,37,0168,6 101 165 231 297364

1
431 499 634 974133° 40 

0,080 82,4,54,6140,827,013,416,6541,2,76,5 113 185 259 333 407 484 5591 71211001500 mm 
0,090 90,2159,8144,6129,614,77,28145,2,84,0 124 205 285 369450 536 619\ 78912201670 
0,100 97,7164,8148,4132,115,97,86,49,0191,4 135 223 311 402 492 587 678 86413401830 

0,110 105~69'515I'9134'41 17'08'41 152'798'3 145 241 337 434 533 634 736 939 1 ~4602000 
0,120 11 73,955,236,6

1
18,18,93156,1 105 155 258 362 467 573 68~ 790,1010157 2150 

0,130 11878,158,438,719,19,4359,3 1I1 165 274 385 497 612 7 8451109016902310 
0,140 125182,261,540,720,19,91162,4117 174 291 408 527649 77 900111501 2470 
0,160 136189,767,044,4121,9110,868,51291192 321 452 585 720 85810001280201~2770 
0,180 146196,8172,3147,7:23,5i ll,~:!4,1 1~?1 208 349 493 638 789 , 94111100i141012220,3070 
0,200 1561103177,151,025,112,4[79,5 15q 223 376 532 691 855 102011190,15402430,3360 

Umfang = 1,009 m dajdi = 1,332 In dajdi = 0,2867 

~:c Rohrtemperatur in 0 C (Lufttemp. _ 20· C) Isol.· 
.. :::... -- Stär· 
'l:"ii 1 1 I + I 1 I I + + 1 + + 1 + ' + + 1 + 1 + I + ke :>- - 40 - 20 - 10 - 0 + 10 +25 +50 +75 100 160 200 250 300 350 400 500 750 1000 

, I 70 iI I I 0,02022,514,91 1,27,443,7 1,8411,2?0,629,848,567,486,6 105 I~ ! 1431 181 
0,02527,518,413,8,9,1114,532,2613,8125,336,960,083,1 107130 153 1 176224 
0,030 32,421,716,3110,85,35

1

2,6716,3130,143,771,298,8 127 155 182 209 265 
0,03537,3

1

'25,0 18,7112,46,153,0618,8134,550,1 82,0 113 146 179 210 242 306 471 
0,040 42,128,221,1 14,06,923,4421,138,956,692,7 128 165 203 238 275 346 535 
0,045 46,831,*3, 15,57,67i3,8123,6)43,363,1 103 143 183 225 265 306 386 597 

0,050 51'~534'2?5'6' 17'0'8'40'4'1925'8147'569'2 113 157 201 246 292 338 426 658 
0,06060,140,029,919,99,78'4,8630,255,481,0 133 185 237 289 344 399 504 7781060 
0,070 68, 45,4133,9122,5:11,115,53134,3163,492,4 152 212 272 332 395 457 580 8911220 45 
0,080 76, 5O,637,825,212,~6,1638, 70,9 103 170 238 306 374 444 514 65310101380 mm 
0,090 83, 155,641,6127,~13,616'7542,178,C 114 188 264 339 415 492 571 72411301530 
0,100 91,160,345,11 0,014,817,33145,8'85,1 125 206 288 372 456 539 626 79412401680 
0,110 98,2164,8,48,5

1
32,315,917,88149,291,9 135 223 312 401 493 583 678 86313~1830 

0,120 104,69,3151,8134,416,918,42152,698,4 144 239 335 430531 627 72g 93114 1980 
0,130 111173,3154,8i36,517,98,9055,7 104 153 255 357 459 566 671 781 99715 2130 
0,140 11777,257,7138,418,99,3758,7 110 162 270 378 486603 714 829 106C 16 2270 
0,160 12884, 63,342,020,710,264,5121 179 299 4201541 669 796 92711190186 2550 
0,180 139191,6168,3:45,4122,411,070,01132 195 327 460 594 734 875 1020, 13101205~2830 
0,200 149,98,4173,248,6,23,9,11,875,4 142 209 352 498 647 798 951 1110,142022403100 

Umfang = 1,040 m da/di = 1,373 In dajdi = 0,3183 

160 



Innerer Rohr 0 = 225 mm Äußerer Rohr 0 = 241 mm 

.. - Rohrtemperatur in 0 C (Lufttemp. = 20· C) Isol. · 
E~ 
~!j "" 

+25 1+ 50 1+ 7S l lriO 

Stär· "".- , + 0 + I + + + + + + + + ke :CO!! - 40 - 20 - 10 - + 10 150 200 250 300 350 400 500 750 1000 

0,020 20,513,710,2;6,833,39 I ,69 1O:~:18,8: 27,4 44,7 62,0 79,0 96,5 114 132; 166 
0,025 25,3i6, 9i2'6r'3r' i82,07i2,~23,~34,0 55,1 76,6 97,6 119 140 162 204 
0,030 30'! 9,9i4,99, 9i 4,952,45i4,9 27 ,640,4 65,4 90,9 115 143 166 192 243 
0,035 34,622,917,2 ii, 5,692,82 i7 ,~3 i ,8 46,4 75,2 105 134 165 193 222 282 433 
0,040 39, 25,8,19,412,96,403,1 719,6

1

35,952,4 85,1 119 152 186 219 252 320, 492 
0,045 43,428, r ,6 i4,3 7,103,5>2 i, 740,058,3 94,5 132 170 207 244 281 356 548 
0,050 47,6 1,623,615,77,813,8 23,843,864,1 104 146 186 227 269 31(] 392' 606 
0,060 55,9, 7,127,818,49,164,54,27,9151,575,5 123 172 220 269 318 367 465l 72(] 968 
0,070 63,8142, 31,621,010, ,18,31,958,986,4 141 197 253 309 365 422 536 8271110 50 
0,080 71 ,247, 35,423,5 ii ,?, ~35' 66,006,8 159 222 285 348 412 477 ~ 9311260 mm 
0,090 78,452, 39,025,812,816,3539, 72,7 107 175 245 315 384 456 530 67110401410 
0,100 85,356, 2'528,ii3'~6' 42'i9" 116 191 268 345 422 501 580 71i i40 i 550 
0,110 92,061,1 ,8130,215, 7,4 46,185,6 126 207 291 374 458 544 630 80112401690 
0,120 98,365,r,,932,316, 7,93

1
49,391,8 135 223 313 403 494 587 678 863 1340 1830 

0,130 10569,4 1,934,317,°'8,40
1
52,397,6 144 239 334 431 527 629 726 92~ 1440 1970 

0,140 11073,3154,936,217,98,85,55,2 103 152 253 354 457 561 667 773 98615302100 
0,160 12180,6160,439,819,79,74160,9 114 169 281 394 509 626 744 863 1100117302360 
0,180 13287'W3!i,4,43,121,310,5

1
66,3 125 184 307 432 559 688 819 951 122~19102620 

0,200 14294,170,346,322,811 ,371,5 134 199 333 468 607 747 891 1040 133~2090,2870 

Umfang = 1,071 m dajdi = 1,415 In dajdi = 0,3471 

m:E Rohrtemperatur In 0 C (Lufttemp. - 20· C) 1501.· 
Eft! 
~N "" 

- 40 1 - 20 1- IO I ~ 0 1 + 10 1 + 2S-r::+7S trio tto 2riO 2tO 3rio l sto 4rio·l srio 7rio l lO"t0 

Stär· 
tftS.oI!:: 

ke :CO!! 

0,020 17,811,98'1:,9312,951,4818,8916,323,7 38,653,7 68,4 83,3 98,1 11 3 1441 
I 

0,025 22,014,711, 7,303,641,8211,120,129,4 47,666,2 85,2 104 122 140 178 
0,030 26,117,413,08,614,32 2,1513,123,934,9 56,579,0 101 124 145 167 211 1 
0,035 30,220,1 15,010,04,972,4815,127,640,2 65,391,2 117 143 168 194 244 375 
0,040 34,222,817,01 1,35,622,80117,031,245,6 74,1 103 132 162 191 220 277 4261 
0,045 38,025,318,9 12,66,26,3, 1 3 19'~134,8 51,1 82,5 115 148 181 213 246 310 4761 
0,050 41,727,720,813,816,;,42120,9\38,356,3 91,2 127 163 200 235 271 342 5~ 
0,060 49,°132,624,416,28,0 ,02,24,6!45,266,2 108 151 193 236 278 321 406 624 845 
0,070 56,2p 7 ,327 ,9 18,69,264,60

1
28,2152,075,9 125 173 222 271 320 370 469 720 987 60 

0,080 63,0,41,831,320,910,45,1531,7,58,485,4 141 195 250 306 361 418 530 8151120 mm 
0,090 69,646,2

1
34,623,011,45,6 35,°164,6194,6 156 2 17 278 340 401 465 591 9071250 

0,100 76'250'5137'725'ii2'ri8138' 70,6 i03 171 238 305 373 441 510 649 9981380 
0,110 82,454,6140,.27, i i3,5 6,6714i ''1'6,4 ii2 186 258 331 405 ·480 554 7071090 1500 
0,120 88,458,6 3,7129,0 14, 7,15

1
44,2

1
82,C 121 200 278 356 436 517 598 764 1180 1610 

0,130 94,262,446,530,915, 7,62147,187,4 129 213 297 381 468 553 641 82C ~ 260 1730 
0,140 99,9 66,:r,9,232, 7 i6, 1.'05I50'~92' 7 136 226 316 406 498 591 684 8711350 1840 
0,160 11073, 154,436,117,98,89155, 103 152 251 353 454 557 661 767 981 1530 2090 
0,180 12179,959,539,4 19, 9,69160, 112 166 276 388 500 615 729 846 109C 16902310 
0,200 131 186'5164,5142'621:TI~0,465, 122 180 300 421 545 670 ·796 924 11 901184012530 

Umfang = 1,134 m dajdi = _1,4 Inßa/di = 0,4041 

11 161 



Innerer Rohr 0 = 225 mm Äußerer Rohr 0 = 241 mm 

~::ij Rohrtemperatur In 0 C (Lufttemp. _ 20' Cl 1501.· 

.:;~~ 1 T + I r- I T + I + I + + + I + + r:;: + + Stär· 
~- - 40 - ZO - 10 [ _ 0 + 10 [+Z5 + 50 [+ 75 100 150 ZOO ' 250 300 350 400 1500 750 1000 ke 

0,020 \3,811O,V,85is,29;2,641,317,85114,6121,1 34'1 147,2160'874,0187'5 101 126 
0,025 19,6 \3,°19,73,6,5°13,231 ,619,7318,126,1 42,358,875,492,0 109 125 157 
0,03023,215,5[11,617,7°[3,8511,9111,6121,531,1 50,3170,289,5 109 130 149 187 
0,03526,917,9113,48,894,452,2013,4

1
24,8

1
35,958,281,3 104 127 150 173 216 330 

0,04030, 120,3115,110,1,042,5015,2128,140,866,192,4 118 144 170197 246376 
0,045 33,9122,616,911,315,6112,7916,9131,445,674,0 103 132 161 190220 276422 
0,05037,2124,918,612,46,173,0718,7134,650,381,5 114 146 178209243 305468 
0,060 44,~29,4122,014,717,30,3,62?2,0140,71 59,4 96,6 135 172 211 248 288 361 556 751 
0,07050,7133,7125,216,88,3714,15,25,3146,8168,3 112 155 198 243 286333 417 642 867 70 
0,080 56,~37 ,8,28,318,99,4°14,66,28,5152,5177, I 126 175 224 274 323 376 472 728 984 
0,090 63,042,0131,3?0,910,4

J

5,16131,658,3[85,7 140 195 250 305 360 420 528 81211100 mm 
0,10069,245,934,322,8111,45,6534,6163,894,1154214275 335 396461 5818961210 
0,11075,149,737,2'24,7112,316,1237,5169,1 102 167 233 299 365 431 501 632 9791320 
0,12080,6153,540,0:26,5113,216,5740,374,4 110 180 251 322 394 467 542 6841060 1430 
0,130 86,057,042,628,314'!17,0243,0179,6 118 193 269 346 423 500 582 73411401540 
0,14091,5:60,545,21130,0: 15,~7,44145,7184,6125 205 286 370 452 533620 78512201650 
0,160 101 167'1 150'2133:~3; 16,518,2350'1f94,2 139 229 320 413 505 599 696 88513701870 
0,180 111173,5155,°136,518,1 [9,02155,6, 104 153 252 353 456 558 662 770 98215202080 
0,200 12079,9,59,7139, 19,79,78,60,4/ 113 166 274 385 497 611 725 844 107016702280 

Umfang = 1,197 m daj di = 1,581 'n da/di = 0,4580 

.. - Rohrtemperatur in 0 C (Lufttemp. - 20 ' Cl Isoi.· E-:ä 
::;~~ 

- 40 1- zo - 10 ' ~ O 1+ 10 + z5 1 + 50 1 + 75 1 1~0 I ItO I Z~O z!o 1 3~0 
Stär· 

~.!! + + I + + + kel 350 400 500 750 1000 

0,020 14'39'527'1 ~4'32'371'1~7"~13'1 19,0 31,0 43,0155,0 67,0 78,8 91,°1115 
0,025 17,711,~8,755,872,931 1,468,7616,2 23,6 38,2 53,267,9 83,4 97,0 113 143 
0,030 21,113,9

1
10,47, 3,4911,7410,519,228,1 45,6 63,380,7 99,0 115 135 170 

0,035 24,416,1 12,18, 14,052,01 12,222,232,5 52,6 73,493,4 115 134 156 197 301 
0,040 1 ') 59,8 83,2 106 131 152 177 224 342 27,618,3113,79,16

1
4,6012,2813,825,.:: 37,0 

0,045 30,9 20,5115,310,25,1212,5515,428,241,4 66,8 93,1 119 147 171 198 250 383 
0,050 34,1 ~2'61 '6'8 1I,3!,,6'f,80 17,1 31,' 45,7 74,0 103 131 162 189 219 277 424 
0,060 4O':G6,820,O 13'416'33'32 20,1 37,054,3 87,5 122 156 192 225 260 329 504 682 
0,070 46, 130,923,015,47,693,8123,142,762,4 101 141 181 221 260 301 382 583 788 80 
0,080 52',\34I6'O 17 ,2,8,654,3~26" "",,3 70,4 114 160 204 250 294 341 432 662 895 
0,090 58'938,628,919,319, 14,79129,0153,778,3 127 178 227 279 328 380 481 738 996 

mm 

0,100 63'J 42,331 ,YI,I 10,55,22
1
31,859,085,8 140 196 250 306 361 419 530 814 1110 

0,110 69, 146, [34,3,22,8111,45,66134,5164,193,1 153 213 273 333 393 457 578 890 1210 
0,120 74'r9,6137 ,0,24,5112,36,09,37,2169,1 100 166 230 295 360 425 493 625 962 1310 
0,130 79, 53,1 [39,7126,3i13, 1 6,5039,8174,0 108 178 247 317 387 456 530 672 1040 1400 
0,140 84,856,4142'4 27,913,y,90142,378,9 115 190 263 338 414 487 566 718 1110 1500 
0,160 94,262,8146,9i31,0 15,57,69[47,187,8 128 212 295 380 464 548 637811 1250 1700 
0,180 10468,951:~~, lI7,018,45151,896,5 141 234 326 420 514 607 706 900 1390 1890 
0,200 11374,855, 37,018,5,9,2156,4 105 154 256 357 460 563 665 774 987 1520 2080 

Umfang = 1,260 m daj di = 1,664 In da/di = 0,5092 

162 



Innerer Rohr 0 = 2215 mm Äußerer Rohr 0 = 241 mm 

.. - Rohrtemperatur in 0 C (Lufttemp. - 20 · C) Isoi.· 
E~ 
:~~ --< Stär· 
~.!! 1+ 0 1 + 1 + 1 + 1 + 1 + 1 + 1 + 1 + 1 + + ke -40 -20 - 10 - + 10 +25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 

0,020 13,18,75:6,56i4,382,17I ,~6,5312,0 17,4 28,3 39,3 50,2 61,2 71,683,0 105 
0,025 16,310,98,13

1
5,392,7011,358,1014,9 21,6 35,1 48,5 62,3 76,090,0 103 130 

0,030 19,412,99,716,413,201,609,7117,8 25,8 42,0 57,9 74,3 90,7 lOS 123 155 
0,035 22,515,011,217,42

1
3,6911,85 11,2 20,fi 29,9 48,9 67,0 86,3 105 125 144 180 275 

0,040 25,617,0 12,718,42~, 1912,09 12,723,4 34,0 55,6 76,3 98,3 120 142 164 205 314 
0,045 28,618,914,219,41 ,6812,3314,2i26,2 38,1 62,1 85,6 110 134 159 183229 351 
0,050 31,420,8

1
15,6110,45, 18i2,58 15, 128,9 42,1 68,5 94,6 121 148 176 202254 388 

0,060 37,224,718,~ 1 2,46,1713,0718,634,2 50,0 81 ,2 112 144 176 208 240 303 461 624 
0,070 42,828,521, 114,37,1013,5321,4 9,5 57,7 93,6 130 166 204 240 278 351 535

1
722 90 

0,080 48,232,2
1
24,116, 17,993,9724,2)44,6 65,0 106 147 189 231 1272 315398 605 819 

0,090 72,4 118 164 211 257 303 350 444 679 917 
mm 

53,735,826,8117,88,8714,4126,9149,6 
0,100 59,C,39,229,4119,69,7414,8529,6

1
54,5 79,4 130 181 232 283 334 386 490 750 1010 

0,110 64,342,732,°121,310,65,28132, 159,2 86,3 142 197 253 309 364 421 534 820 1110 
0,120 69,346,034,522,9 11,415,68134, T3,8 93,2 153 213 274 334 394 455 578 889 11200 
0,130 74,349'1'",9i",512,~ 6'17 ,I 68,3 100 164 229 294 359 424 490 620 958 1290 
0,1 40 79,152,3

1
39,3126, I 13,0,6,4739, 72,7 107 175 244 315 384 453 524 661 102°11380 

0,160 88,358fi 29" 14,5 7 ,2244,O? ,,4 119 197 275 352 431 510 590 747 1160 15·70 
0,180 97,264,248, I 32,0 15,Oe ,9 148,5189,9 132 218 304 390 478566655831129°11750 
0,200 10670, 52,5134,916,48,68153,198,3 144 239 333 427 524 621 7209141410 1920 

Umfang = 1,323 m da/di = 1,747 In da/di = 0,5578 

~~ Rohrtemperatur in 0 C (Lufttemp. - 20 · C) laoi.· 
~ !! .... 

- 20 - 10 1::: 0 + 10 1+ 25 + 50 1+ 75 

Stär· 
:ftS ._ + + 1 + + 1 + 1 + 1 + 1 + + 1 + ke ~.!! - 40 100 150 200 250 300 350 400 500 750 1000 

0,020 12, 18,0716,0614,~2,02 1,016,00 11,2 16,2 26,4 36,5 46,9 56,9 67,077,5 
98'°1 

0,025 15,1 10,°17,525,012,50 1,257,5213,9 20,1 32,7 45,3 58,0 70,5 83,296,0 121 
0,030 18,012,°19,015,97\2,981,489,0316,6 24,0 39,0 53,9 69,1 84,1 99,2 114 144 
0,035 21,013,9110,46,89

1

3,451,7210,419,3 27,8 45,5 62,4 80,3 97,7 115 133 167 255 
0,040 23,815,811,87,813,931,9511,921,9 31 ,6 51,7 71,0 91,1 1I1 132 151 189 292 
0,045 26,fi 17,7 13,28,72

1

4.382,1813,324,5 35,4 58,0 79,6 102 125 147 170 211 327 
0,050 29,319,514,69,61 4,84 2,4014,727,0 39,2 64,2 88,1 113 138 162 188 234 362 
0,060 34,7123,217,4 10,415,732,86 17,432,0 46,5 76, 1 106 135 164 193 223 279 430 582 
0,070 40,0,26,720,013,3,6,61 3,30,20, I 37,0 53,8 87,9 122 156 190 224 258 324 499 671 

100 
0,080 45,330,222,615,O?,483,7322,7 41,8 60,8 98,7 138 177 215 254 293 370 565 760 
0,090 50,4,33,725,216,8

1
8,324,1525,246,4 67,7 110 154 197 240 283 327 414 631 848 

mm 

0,100 55, 37'°127,618,419,154,5727,750,9 74,4 122 169 217 265 312 360 457 696 935 
0,110 6O,440,2130,120,19,96

1
4,97ßO,255,3 81,0 133 184 236 289 341 394 498 7611030 

0,120 65,1 3,3,32,521 ,6'10,7
1
5,36

1
32,559,7 87,4 144 199 256 312 369 426 540 82fi 1110 

0,130 69,~46,5134,8123,111,5,5,7434,964,1 93,9 154 214 275 336 397 458 581 8911200 
0,140 74, ~9'637''f''6 1 2'r" 7,268,4 100 164 229 294 360 424 491 622 9551290 
0,160 83,3155,341,3127,4113,76,8 41,8176,7 113 185 257 330 404 478

1 

552 700 IOS0 1460 
0,180 91,7160,945,630,3115, I 7,~46,2184,8 125 205 286 367 448 531 614 779 12~1630 
0,200 10066,4149,733,°116,518,2550,5193,0 136 225 314 403 492 584 676 857 133q 1790 

Umfang = 1,385 m da/di = 1,830 In da/di = 0,6043 
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Innerer Rohr 0 = 225 mm Äußerer Rohr 0 = 241 mm 

u:E Rohrtemperatur In 0 C (LufUemp. = 20· Cl Isol. -
E :s~ Stär-
""= 

- 40 1- 20 1- 10 ~ O + + + + + 1 + + + + 1 + ke :t~ + 10 + 25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 

0,020 10,67,07;5,31 13,541,170,8815,31 9,7814,3 23,1 32,0 40,9 50,0 58,6 67,4 84,8 
0,025 13,318,8616,60,4,3712,201,116,62 12,217,8 28,7 39,6 50,9 62,0 73,0 84,1 106 
0,030 15,~1O,617,905,212,611,327,93 14'r1,2 34,3 47,3 60,7 74,1 87,3 101 127 
0,035 18, 12,219,20,6,0413,031,539,21 16, 24,6 39,9 54,8 70,5 86,2 102 117 148 225 
0,040 20,813,9 1O,5r863,44I ,7410,5 19, ,28,0 45,4 62,5 80,3 98,2 116 133 168 257 
0,045 23,315,511,77,7

1

3,851,9411,7 21,4131,4 50,8 70,0 90,0 110 130 149 188 288 
0,050 25,817,212,98,514,262,1412,9 23,7134,8 56,1 77,6 100 122 143 165 208 319 
0,060 30,7 ~O,3 15,310,11,062,5515,3 28,241,3 66,9 92,5 119 145 170 197 249 380 512 
0,070 35,5123,5117,711,75,852,94 17,7 32,747,7 17,5 107 137 168 197 228 289 440 592 120 
0,080 40,2126,620,1 13,36,643,32~0,1 37,254,0 88,0 122 156 191 224 260 328 500 673 mm 
0,090 44,9?9,6122,~14,~7,423,7122,4 41,460,2 98,0 136 174 213 251 290 367 559 754 
0,100 49,5132,624,716,3 ,1814,0924,7 45,666,2 108 150 192 235 277 320 405 616 835 
0,110 54,0135,6127,0 17,8l8,~4,47 26,9 49,772,1 118 164 210 256 303 350 443 674 915 
0,120 58,3138,629,119,39, 4,8429,1 53,778,0 127 177 227 278 328 379 479 732 995 
0,130 62,6 1,5,31,220,71O,4r2031,2 57,7183,9 137 191 245 299 354 408 516 7ge 1070 
0,140 66,9

1
44,4

1
33,3

1
22,111,15,5533,3 61,689,6 147 204 263 320 379 436 554 850 1150 

0,160 75,150,0
1
37,324,912,516,2437,4 69,3 101 166 230 297 361 428 493 626 962 1300 

0,180 83,2,55,~1,227,513,86,9241,4 76,9 112 185 256 330 402 476 549 697 1070 1450 
0,200 91,~60, 5,Ißo,O 15,07,55,45,4 84,3 123 203 282 362 442 524 604 768 11 80 1590 

Umfang = 1,511 m dajdi = 1,996 In daj di = 0,6911 

u~ Rohrtemperatur In 0 C (Lufttemp. _ 20· Cl 1101.-
Ej; ... Stär-;:! 1 1 + + 1 + 1 + 1 + 1 + 1 + + 1 + 1 + + ke - 40 - 20 - 10 - 0 + 10 + 25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 

0,020 9,57i6,38;4,7~3,171,58lo,80i4,808,78 12,8 20,4 28,6 37,0 44,7 52,7 60,5 76,4 
0,025 11,917,9015,9213,941,960,9915,9~ 11,0 15,9 25,6 35,6 46,1 55,5 65,4 75,4 95,5 
0,030 14,29,4216,0614,692,34 1,1716,00 13, I 19,0 30,6 42,5 55,0 66,5 78,0 90,3 114 
0,035 16,511,0,8,2015,44 2,72 1,3618,23 15,2 22,1 35,6 49,4 63,9 77,3 90,6 105 133 203 
0,040 18,812,49,3216,20 3,10 1,559,3517,3 25,1 40,6 56,2 72,7 88,0 103 119 151 231 
0,045 21,0 13,91O,516,9~3,47 1 ,74 10,519,3 28,1 45,5 63,1 81,5 98,6 116 134 170 258 
0,050 23,215,41\, 7,7 13,84 1,9311,621,4 31,1 50,5 69,8 90,2 110 129 148 188 286 
0,060 27,618,413,89,16,4,5812,3013,825,5 37,1 60,4 83,5 107 131 153 177 223 340 459 
0,070 32,Ot21,3 16,010,65,302,65 16,0 29,5 43,0 70,0 96,9 124 152 178 205 259 395 533 140 
0,080 36,3~,218,1 12,016,01 ,00 18,133,41 48,9 79,6 110 141 173 202 233 295 450 606 mm 
0,090 40,Se7,1 2O,213,416,723,3!'i 20,337,3 54,5 89,2 123 158 193 226 261 330 504 679 
0,100 44,~29,~ 2,3 14,817,4113,70 22,44;1,2 60,1 98,4 136 174 213 250 289 365 557 751 
0,110 49, 32,6,24,3 16,2j8,08

1
4,04 24,5

1
45,0 65,6 \07 148 190 233 274 317 399 610 821 

0,120 53, 35,~26,317,518,7614,3826,5148,7 70,9 11 6 160 206 253 297 344 433 662 893 
0,130 57,0 7,928,318,89,42,4,7028,5

1
52,4 76,4 125 173 222 272 321 370 467 715 964 

0,140 61'r'63O'3r,IIO,15'T'556'( 81,7 133 185 238 291 344 396 500 767 \030 
0,160 68, 5,734,122,811,5,6534,463,2 92,2 150 210 270 328 388 447 567 87 1170 
0,180 76, 150,737,925,3 12,6,6,2738,1 70,3 103 167 234 300 366 432 499 633 972 1310 
0,200 83,5i55,641,6127,7 13,816,88,41,817,1 113 184 257 329 403 476 550 697 I07C 1450 

Umfang = 1,637 m da/di = 2,162 In da/di = 0,7710 
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Innerer Rohr 0 = 226 mm Äußerer Rohr 0 = 241 mm 

c~ Rohrtemperatur In 0 C (Lufttemp. ~ 20· C) 1501.· 
ES""" 

- 40 - 20 1- 10 1: 0 1+ 10 1+ 25 1+50 + 75 + 1 + 1 + + I + I + I + 
Stär· 

:«1.- + + + ke 3:~ 100 150 200 250 300 350 400 500 750 1000 

0,020 8'81 15'844'3812'9~1.1 ,4510,7314,~8,03 11,7 19,126,4 33,8 41,~~,2 155,5 70,0 
0,025 1O,~.,27 5,443,.' "800'9T41\9'93 14,6 23,732,8 42,0 51'°160'°169,1 87,0 
0,030 13,018,696,504,2912,141,076,~11,9 17,4 28,339,0 50,3 61,0171,7 i82,5 104 
0,035 15,21O,17,545,(Xt501,247,5 13,8 20,2 32,945,3 58,2 71,0183,396,0 121 184 
0,040 17,311,58,575,71 2'1"428'60 15,7 23,0 37'r 66,0 80,995,1 109 138 210 
0,045 19,412,919,616,4°13,2 1,609,6117,6 25,8 42, 57,6 74,0 90,6 107 123 155 236 
0,050 21,414,3110,77,10

1
3,54 1,7710,719,5 28,6 46,463,7 82,0 100 118 136 172 262 

0,060 25~ '7'~'2'78'",\"2312""2'723'3 34,1 55,576,5 97,6 120 141 162 204 313 419 
0,070 29,619,714,79,78,4,8812,4414,727,0 39,6 64,489,0 114 139 164 188 238 364 489 160 
0,080 33,7122, 16,711,115,5312,7616,730,7 45,0 73,2 101 129 158 186 214 271 414 557 mm 
0,090 37,7125,U 18,712,46,1913,0918,734,4 50,2 82,0 113 145 177 209 240 304 463 622 
0,100 41,7127,620,713,716,8413,4220,738,0 55,4 90,6 125 160 196 231 265 338 512 688 
0,110 45,YO,222,615,07,49

1
3,7422,741,5 60,6 99,3 137 175 215 253 290 370 563 754 

0,120 49, I 32,724,5 16,318,12
1
4,06 24,645,0 65,7 lOS 149 190 233 274 315 402 611 821 

0,130 52,9135,226,4 17,5
1
8,73

1
4,3626,448,5 70,9 116 160 205 251 296 341 433 660 887 

0,140 56,6137,628,2 18,6
1

9,3214,66)28,252,0 75,9 124 171 219 268 317 366 464 70s 950 
0,160 63,9

1
42,431,8

1

21,11O,5i5,2531,958,7 85,7 141 195 249 304 359 415 524 804 IOS0 
0,180 71,O47,235,423,61 11,75,84135,~65,3 95,6 157217 277 339 401 464 584 897 1210 
0,200 78,151,938,925,912,96,4Q39, 71,9 105 172239 305 373 442 512 642 987 134O 

Umfang = 1,762 m dajdi = 2,328 In da/di = 0,8055 

.;.- Rohrtemperatur in 0 C (Lufttem p. ~ 20 0 C) Isoi.· 
E~ 

::;.~ .....: 

- 40 1- 20 - 10 1:0 1+ 10 1+ 25 + 501+ 75 I~O 2tO 1 3~0 Isto 1 4~0 5~0 1 7~0 
Stär· 

3:.!! + + + ke 150 200 1000 

0,020 8,2°15,424,0512,71 11,36:0,68;4,0517,42110,817,8124,5 3 1,2 38,144,7 51 ,364,8 
0,025 10,1 ,., 77 5'~3'3~ 1,~O,84,5'",\9,2713,5 22,0 30,4 38,9 47,255,6 64,080,7 
0,030 12,1

1
8,106,034,01

1
2,00 I ,0016,0311,116.1 26,236,2 46,6 56,466,5 76,7 96,6 

0,035 14,19,417, 4,65
1
2,3311,1617,00 12,918,8 30,442,0 54,0 65,677,4 89,3 113 171 

0,040 16,010,77,985,312,6511,3217,9814,7121,434,647,7 61,5 74,888,2 102 129 196 
0,045 18,0 12,018,96

1

5,95? ,9711 ,4818,9716,5124,0 38,8 53,5 69,0 84,099,0 114 144 220 
0,050 20,0 13,3 9,93 6,6013,2~ 1,64 9,9518,3126,5 43,0 59, I 76,5 93,1 110 126 160 243 
0,060 23,815,8111,87,8513,9211,9611,821,8131,651,4 71,1 91,5 111 132 151 192 291 390 
0,070 27,618, 13,79,13

1
4,5612,2813,725,2136,859,682,6 106 129 153 176 223 338 454 180 

0,080 31,420,8115,6 10,415, 18 2,5915,6128,~41 ,9 67,8 93,9 121 147 174 199 254 384 518 mm 
0,090 35,023,3,17 " 11,~5, 79,2,89 17 '~32J.'8 75,9 106 135 164 195 223 285 432 580 
0,100 38,7? 5,719,312,816,403,1919,4135, 51,683,9 117 149 182 216 247 316 478 640 
0,110 42,2128,121.,114,°17,003,4921,2138,756,5191,8 127 163 200 236 271 346 525 702 
0,120 45,9

1
30,422,815,2

1
7,5913,7922,9

1
42, 161,4,99,6 138 177 217 256 295 376 570 764 

0,130 49,3
1
32,8 24,616,~8, 17

1
4;,0824,6

1
45,3166,21 107 149 191 234 276 318 405 616 825 

0,140 52,8135,226,417,58,~4'3T6'3148'6170'81 115 160 205 251 296 342 433 659 886 
0,160 59:~39'829,8 19,89, 4,9129,~54:~80.~ 130 181 232 284 335 387 490 / '45 1000 
0,180 66,844,433,222,011 , 15,46133,3161,189,3 145 203 259 316 374 432 546

1
832 1120 

0,200 73, 48,936,524,212,1 16,0036,7,67, 98,4 160 223 286 348 413 477 , 602 920 1240 

Umfang = 1,888 m da/di = 2,494 In da/di = 0,9138 
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Innerer Rohr 0 = 226 mm Äußerer Rohr 0 = 241 mm 

.. - Rohrtemperatur In 0 C (Luft1emp. = 20 ' C) 1501.-
E~ Stär-.. "' ." :c== I 11 + I +~r. I + + + + + + + + + + ke ~~ - .w - 20 - 10 _ 0 +10 + 25 + 60 + 75 100 150 200 250 300 360 .wO 600 760 1000 

0,020 I ~ , I. 13 I 16,6 23,0 29,4 35,8 42,1 48,5 60,9 7,6115,093,7812,52 1 ,2610,63~, 7917,00 10,3 
0,025 9,4516,33,4,72

1
3,1 11,560,78, ,728,7312,8 20,7 28,5 36,6 44,5 52,2 60,4 75,7 

0,030 11,317,5515,6513,761 1,870,935,6510,4 15,2 24,8 34,0 43,6 53,0 62,4 72,2 90,5 
0,035 \3T'79~,,,,\4'36r'l8 1 ,~6,5612, 1 17,7 28,7 39,5 50,7 61,7 72,6 84,0 105 160 
0,040 15,11O,~7,484,98,2,481,~7,48 13,8 20,2 32,7 45,2 57,9 70,3 82,8 95,8 120 183 
0,045 16,911 ,218,385,5812,781,3918,4015,522,6 36,7 50,6 64,9 78,8 92,9 lOS 135 205 
0,050 18,81 12,~9,2916,2013,OS 1,54 9,3217 ,~25,0 40,7 56,0 72,0 87,2 103 119 150 228 
0,060 22,4:14, II ,y,~3,681,8511,12O,529,8 48,5 67,2 86,0 105 122 142 IBO 273 366 
0,070 25,9117,2)12,9)8, 14,282,1412,9123,834,7 56,3 77,9 99,7 121 142 165 209 317 427 200 
0,080 29,519'~14'19'7"r"862'~14''f' ,039,4 63,8 88,5 114 138 162 188 237 361 486 mm 
0,090 33,Orl11 6,"IO'i,44 2,7216,430,244,1 71,5 99,0 127 154 181 210 266 405 545 
0,100 36,5124, I 18,012,1 6,023, 18,1 33,448,9 79,0 109 140 171 201 232 295 449 603 
0,110 39,9126,519,8r 3,26,5~3,2 19,936,653,4 86,4 120 154 188 221 255 323 492 662 
0,120 43,3128,8i21,514,37,1 ,3,5721,639,758,1 94,0 131 167 204 241 278 352 535 720 
0,130 46, ~31 ,.23,2115,4 7 '7~' 03,3[42,862,7 101 141 IBO 220 260 300 380 578 778 
0,140 5O,0,33,224,8i 16,518,27 , 1224,~45,8 67,2 109 151 193 236 279 322 407 621 835 
0,160 56,637,628,118,79,3 ,6628, rt'976'1 124 171 219 268 316 365 462 705 948 
0,180 63,1 141'~1~t ,312O,81O:~~,1931 ,557 ,8i84,7 139 191 245 299 354 40S 516 789 1060 
0,200 69,~46,134,5123,0 11, 5,7034,763,793,4 152 211 270 330 390 450 570 870 1180 

Umfang = 2,014 m dajdi = 2,660 In dajdi = 0,9783 
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Innerer Rohr 0 = 260 mm Äußerer Rohr 0 = 267 mm 

~~_. Rohrtemperatur In 0 C (Luftternp. = 20 ' Cl 1501.-
-D- I Stär-
;]1 -40 1-201-101 ~ O 1+101+25 +601+76 1~0 1 1!0 2riO 1 2!0 I a~o I a!o I ~O 'Jof 7!0 Ilotoo ke 

0,020 79,61'53,°139,5,'26,113,°1'6,42139,6174,31109 180 252 324 399 484 5471 6971 
0,02594,362,646,530,715,37,5647,2187,6130215 300 390 482 584 660 849 
0,030 108171,2152,8135,117,48,5653,9 100 149248 347 452 557 679 7721 990 
0,035 11978,71158,6138,819,3:9,48:60,1 112167278 391 511 629 765 8721120:1750 
0,040 12985,763,942,221,010,366,0123185307 434 565 697 852 97012501970 
0,045 139192,0168,6145,4;22,5111,1171,0 133

1
199335 473 616 760 9321060 1370121801 

0,050 14797,8~3,0148,3:23,811,875,8 143214360 510 664 823101011501149d2390 
0,060 163 10880,853,~26,213,084,5 1601240 405 579 758 942116011320171012770 3830 
0,070 178 1161187'3i58,0~,314'0:91'9 1761264 447 640 8431050130014801193°:3130 4350 10 
0,080 190 12493'°161,7130,114,998,5 189285487 698 923115014301620213013470 4860 mm 
0,090 200 13298.165,031,715,6 104 200304 523 750 995124015501770~203800 5360 
0,100 208 138 10367,8'33,116,3 109 211 321 555 800 1060 13301660 1900251014120 5860 
0,110 216143 107170,3134,316,9114220337584 8451120141017702030

1
2690;4440 6330 

0,120 224147110172,635,517,4118229351611 8881180149018601215028604740 6790 
0,130 230152 11 3174,51136,517,9 122 ~~1 365 638 925

1
1230:15601950:2260:30105030 7240 

0,140 235 156 11676,537,518,4 126 ~377 663 96112801630205023703160:5310 7660 
0,160 245162 121 9,7138,919,2 131 25:

1

399710 103013801760' 21012570'34405840 8480 
0,180 254 168 12582,440,219,8 137271417748109011460188023702770372016370 9260 
0,200 262 173 129~84,8!41 ,3!20J 142 281435 775 115015501 900:25201295013990!6900 10000 

Umfang = 0,902 m da/di = 1,075 In da/di = 0,0722 

~fj Rohrtemperatur In 0 C (Lufttemp. = 20 ' Cl 1501.-

~r' - 40L~J~~T ~o 1 + 10r:-251~Q trio IJol 2~O 12!O I ario 1 a!o 1 4~o 1 5~O 17!o 1 1~o S~~-
0,020 58,~39'Oi29'01 19'319'59/4,75129,2154'1 1 79'2 130 182 233 284 337 391 4951 
0,025 70,3 6,8

1
35,023,2111,4

1
5,6535,0165,595,5 157 220 284 347 411 476 605 

0,030 81,654,040,426,913,16,5040,4175,9 111 183 256 330 406 482 556 708 

0,035 91'51160'6~45'4i30'1 114'8j7'29:45'585'4 125 208 290 376 464 549 633 81111260 

0,045 11072,954,235,917,6,8,75154,8 103 152 254 354 462 572 681 78110101580 
0,040 10167,1 9,9,33,016,28,03150,294,2 139 232 323 420 519 616 708 90911420 

0,050 11978,358,138,618,89,4559,1 II1 165276 384 500 621 740 85511001730 
0,060 J3388,3i65,443,4? 1,311O,61

1

67,0 12.61 188 315 442 577 714 856 98911270201012770 
0,070 14696, 71,8

1
47,7123,411,674,31401209 350 496 647 800 9601120144012280

1
3170 15 

0,080 158 105 7,651,725,312,580,2152 228 384 546 715 88110701240160025503550 mm 
0,090 169112182,8155,0'26,911 13,3186,1 164 246 416 594 774 958116011 13501750112810113910 
0,100 17811887,458,028,414,091,4175262 446 638 83QI04012501460190030604270 
0,110 187 123191,7160,8:29,714,796,4184 277 474 677 88411100133011 15702040:331014630 
0,120 195 128,95,6163,4130,915,3 101 193 292 500 717 9391 117014201670218013540~980 

0,130 202 13399,~65,6132,115,9 105202 305 524 755 990112401150011760231013760,5320 
0,140 208 138 10267,733,116,4109 210 317 547 788 1040130015801860244039805660 
0,160 220 145 10871,534,817,2 116224, 340 587 848 113011420117202040'26901442016290 
0,180 230 152 11 374,81136,418,0 1222371360 624 908 1210115301860122001292014840:6930 
0,200 239 158 11777,5137,818,6127249379 659 960 1280116301990'235031401524017530 

Umfang = 0,993 m da/di = 1,112 In da/di = 0,1065 
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Innerer Rohr 0 = 250 mm Äußerer Rohr 0 = 267 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. ~ 20· Cl Isol -..... --: 1 n J .. - - - - l - -Stär· ""i 1 + + + + + + + + + + + 
3:- - 40 - 20 _ 10 1 _ 0 + 10 +Z5 + 50 + 75 1 100 1 150 ZOO 1 250 1300 1 350 400 500 750 1000 ke 

0,02046,731,123,215,4:7,683,81 123,4"43,263,0 ' 103 143 1 1~ 2251 266 306 a 3 
0,02556,7,37,6'28,2118,719,29:4,6028)52,4177,4 126 175 22 275 327 377 47 
0,03065,943,832,8121,810,75,33133,261,2'89,9 147 206 263 324 384 444 
0,03574,949,637,2'24,7112,116,03137,6169,6 103 168 235 301 369 439 508 6481000 
0,040 83,255,241,3~27,313,516,68:41,8:77,41 114 188 263 337 4131 4921 572 7281130 
0,045 91,260,445,1 129,814,7? ,29145,8184,61125 207 1290 372 458

1
5431 632 8051250 

0,05098,865,348,8132,315,917,86149,691,81136 225 316 406 500 5941 689 8801370 
0,060 11374,255,536,7118,1 ,8,9556,5 107 155 259 364 470 580 690 799103016002190 
0,070 12582,561 ,4140,7120,119,91 162,9 1I 81 174 291 1410 531 655 780 909117018302520 2 0 
0,080 13690,066,9144,321,910,868,8 129 192 321 453 589 727 8681010 13002050 2840 mm 
0,090 14697,072,0147,6123,5111 ,6174,2 140: 207 350 495 644 795 9521110:1430:22603140 
0,100 156 10376,5150,724,9'12,3179,1 1501222

1
377 534 695 8621030120011560124703430 

0,1]0 165 109,80,9153,6126,3:13,°183,9 160 236 402 571 745 926
1
11101290

1
1680?6703710 

0,120 173, 11485,056,227,613,688,6 169 250 427 606 7921 9861180 1380
1
180012870 4000 

0,130 180 119188,7:58,728,7114,1 192,7 1772641448 640 83810401250147°1191030604270 
0,140 1871124,92,160,9129,814,796,4 184 276 469 673 884:110011320155020201

1
3250 4530 

0,160 199 132!98,1 164,8131,8115,7 104198 299 509 734 96312001145011700:223°136105070 
0,180 211 113911 10468,21'33,511 16,5 "°1211 3191546 787 110401

11300 1580 18501243°13960 5580 
0,200 221 14610971,335,117,2115, 224 337 580 1 83711IO, 1390~169019901262043101 6090 

Umfang = 0,965 m dajdi = 1,150 In dajdi = 0,13!'<6 

.. :c Rohrtemperatur In 0 C (Lufttemp. ~ 20· Cl Isoi.· 
EI:l .." Stär· 

~~ - 40 - 20 ' - 10 I ~ o 1+ 10 + z5 1+ 50 1+ 75 I~O I! O 1 2~0 I z!o 1 3~0' 1 3!0 4~0 1 5~0 17! 0 1 1O~0 ke 

0,020 39,126,1 ,19,413,°16,4313,2119,4135,9152,5185,61120 1153 1871 2211 2541 320 
0,025 47,931,823,815,817,803,8923,8143,965,0 105 146 188 2291 271 3141 396 
0,03056,137,228,018,419,12:4,5428,051,676,2 1 123 171 221 27°1320 371 470 

0,035 64'242'431'820'9~ 10'45'l d32'0:58'986'6 1 142 196 253 3081 3681 427 540 830 

0,04071,847,435,423, 11,615,7635,7165,8,96,7 1591220 284 383446 ~451741 54834° 6606721040938 
0,045 78,852,239,0? 5,712,76,30139,J?2,5 1061175244 314 
0,05085,656,842,228,°113,76,8442,779,0 116 191 266 344 421 582 7381150 

I 1 
0,060 98,464,748,232,0115,V,82149,190,9

1
134 221 309 401 491 585 678 8651350 1840 

0,070 10972,554,°135,717,58,75154,81021 151 250 350 454 559 664 769 9851540211°25 
0,080 120 79,759,°139,2119,29,58160, 1131 166278389 505 623

1
740 859

1
110017302370 mm 

0,090 13086,564,042,520,810,3165,6 1231 181 304 427 554 684 815 9461210 1910 2620 
0,100 13992,068,6145,5;22,311,0170,31132 195328 462 601 743886103011320j20902870 
0,110 148'97,772,7"48,223,611,774,8141209 351496 647 800: 95411110143°,22703110 
0,120 156 10376,550,9124,9112,3179,3 149 222 1373 530 690 854

1
102°11190)154024403360 

0,130 163' 10880,253,2126,012,983,3 157 234 394 562 732 9051080 127016402600 3600 
0,140 17°111283,6"55,5127,1 13,5187,0 165 246 414 591 773 955:11401

11340:174027703830 
0,160 183112089,8"59,6'29,114,493,9 179 268 452 647 847 11050 1260 1480 19203080 4200 
0,180 195112895,263,2:30,815,3

1
100 192 288 487 1699 91711401137011 1620:210033804740 

0,200 205, 135 10066,532,416,1 106 203 306 521 750 984 11230,1480 1740,22803670 5180 

Umfang = 0,996 m dajdi = 1,187 In da/di = 0,17n 
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Innerer Rohr 0 = 260 mm Äußerer Rohr 0 = 267 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20 ' Cl 1501.-

~~"" _ 40 -zo -101 ~ O 1+ 101+zs l + SO I + 75 1 1~ 1 1~0 : zio I z~o I 3io 1 3~0 14io Isio I,to IJo-o s~:r-
I' , 'I 1 0,02033,7122,4116,7111,2,5,5712,78116,8131,°145,3 74,0 103 132 161 1901 218 275 

0,02541,427,5120,6113,616,76,3,37120,6137,955,590,4 126 163 196 2331 269 340 
0,03048,732,324,216,07,943,9324,344,665,2 106 148 192 2311275 318 403 
0,03555,6136,9;27,718,2;9,014,50:27,9:51,1174,5 122 170 219 26513171 367 463 714 
0,04062,4141,6130,920,4110,15,03131,3157,4183,8 138 192 247 3001 357

1

414
1

522 810 
0,04568,8145,8134,122,5111 ,15,5334,6163,4193,0 152 213 274 3331 397 459 580 901 
0,05075,149,837,124,612,16,04'37,669,2 102 167233 300 366 4351 504 639 989 
0,060 86,4157,4142,828,31 13,916,95~3,4:80,3 118 194 271 350 430 5081 590 7521160 1590 
0,070 97,2164,5

1

48,0131,9,15,Y,80,48,8190,71 133 220 309 398 491 580 673 86313301820 30 
0,080 107171,1 53,l i35,3117,318,61 154,O 100 148 245 344 444 547 6491 750 963114902050 mm 
0,090 11777,457,738,3118,89,34158,81110 161 269 378 489 601 71 ~ 8281060 16602280 
0,100 12683,3:62,11

1
41,220,210,°163,5119 174 292410 532 655 7771 903,116018302500 

0,110 13489,066,1 3,9121,610,667,6 127 187 314 441 575 707 839, 9741260119802710 
0,120 142:93,9:69,9146,5122,811,2~ 1,7 '1351200 334 472 616 1756

1
8991050135021302930 

0,130 149
1
98,573,448,9123,911,875,7 1421212 354 501 654 805 958'112°11440-22803140 

0,140 156, 103i76,751,2125,OI2,4,79,5 149 223 373 530 690 8521020111901530,2430,3340 
0,160 169 11183,155,227,013,486,3 163 243 411 583 761 941 1113°11320170027103740 
0,180 180 119188,6,58,9128,8iI4,2192,5 176 262 445 632 826 102°1123014401870298°14140 
0,200 191 126,93,8,62,3,30,3,15,°198,4 188 280 478 679 887 11100 1320 1560203032404530 

Umfang = 1,027 m da/di = 1,225 In da/di = 0,2027 

E~ Rohrtemperatur in 0 C (Lufttemp. = 20 ' Cl 1501.-

~i'" - 40 1 - 20 ' - IO I ~ o Lo l +Z5 1 + 50 1 + 75 ~~0 2~0 I z!0 ~~0 1 3~0 1 4~0 S~O " ~O I IOOO S~~r-
1 ' 1 I I I ., I 'I 0,02030,0120,014,89,9714,94i2,4515,027,540,I64,990,4 116 142' 165

1
190 242 

0,02536,624,6118,2112,216,022,99118,333,649,079,6 111 143 1731 205 2371300 I 
0,030 43,2:29,021,6iI4,3'7,073,51 :21,5? 9,5,57,5 94,3 131 169 204 244

1 
282 356 

0,03549,733,224,916,3,8,09,4,01 124,8145,5166,1 108 151 194 234 28113241409 6301 
0,04055,6137,°128,0118,319,10,4,49127,9151,274,6 122 170 219 265 318 366 461 716 
0,0456I,5141,031,0? 0,3;1O,114,96

1
'30,956,8182,8 136 188 244 295 3511 408 5141 7991 

0,05067,2144,733,922,211,°
1

5,4233,862,290,7 1491207 267 324 384 447 5651 872 
0,06077,4,51,9139,1125,6,12,76,28139,2:72,4 106 174 243 313 3831 4521524 66610301400 
0,07087,558,6

1
44,028,9114,37,10,44,282,5 120 198 277 356 437 516 599 76411801610 35 

0,080 97,5:64,8148,6:32,015,8? ,86149,2i91,7 134 221 309 400 4901 579 671185813301820 mm 
0,090 107170,8152,8135,017,218,55154,099,6 147 244 341 440 539 6401 743, 94614802020 
0,100 115176,456,8 37,7118,59,2°158,3 108 159 265 372 479 587169R 8131 104°11 62022 i ° 
0,110 12381,7160,740,2119,819,79162,2116 171 285 401 518 635, 756 879112017602400 
0,120 130:86,664,4:42,7121,O~ IO,4166,1 123 183 305 428556 683 814 944!1210189d2600 
0,130 138191,467,9,45,0122,1 111,°169,9 131 194 324 456 592 7291870 1010;1300202012800 
0,140 14596,071,2147,323,2,11,5173,4 1371 205 342 482 626 772 9221070,13802150 2980 
0,160 158 104?7,6151,325,312,5180,0 151 225 376 533 691 854110201190154024103340 
0,180 169 112183,3155,027,013,4i86,1 163 243 409

1
580 753 9361120 1300 16902670 3700 

0,200 179119,88,5,58,428,7114,2,92,1 175 260 440 62481510101210141018302920'4050 

Umfang = 1,059 m da/di = 1,262 In da/di = 0,2329 
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Innerer Rohr [21 = 260 mm Äußerer Rohr 0 = 267 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20 ' C) 1501.-

~~'" - 40 1- 20 ' -10 1 ~ O 1+ 10 1+ 25 1+50 1+75 160 r It O 260 12to -s60 st o 1460 5 60 ~~ S~:r-
0,020 30,0?0,oI14,8 9,97:4,94:2,4515,027,5 40,1 164,9190,4 116 142 165 190 242' 
0,025 36,6?4,6P8,2,12,2,6,022,99118,333,6 49,079,6 111 143 173

1 
205 237

1
' 300 

0,030 43,229,021 ,6iI4,3'7,07 3,51 '21 ,539,5 57,5 94,3 131 169 204 244 282 356 
0,035 49,7~33,2'24,916,3,8,09,4,01 124,8:45 ,51 66,1 lOS 151 194 234 28113241 409 6301 
0,04055,6137,°128,0118,319,104,4927,9151,274,6 122 170 219 1 265 318 366 461 716 
0,04561 ,5141 ,031,0?0,31O,114,96I'30,956,882,8 136 188 244 1 295 3511 408 514 7991 
0,050 67,2.44,733,922,211,05,4233,862,290,7 1491207 267 3241 384 447 565 8721 
0,06077,4151,939,1 125,6 12,716,2839,2'72,4 106 174 243 3 13 383, 452 524 6661030 1400 
0,070 87,5:58,6:44,0?8,9;14,3 7,lOi44,282,5 120 198

1

277 356 437 516 599 7641180,1610 35 
0,080 97,5,64,8148,6132,015,8,7,86149,2i91,7 134 221 309 400 490 579 671185813301820 mm 
0,090 107170,8152,8,35,017,28,55154,099,6 147 244 341 440 539 640 743, 94614802020 
0,100 II Y6,456,8 37,7118,59,2058,3 lOS 159 265 372 479 587 69R 813,1040 16202210 
0,110 123181,7160,7'40,2119,8:9,79:62,2 116 171 285 401 518 635; 756 8791120\ 760:2400 
0,120 130186,664,4,42,7?1,01O,4,66, 1 123 183 305 428556 683

1

814 944[121 0 18902600 
0,130 13891,467,945,0'22,111,069,9 131 194 324 456 592 729 8701010 13002020'2800 
0,140 145'96,071,2:47,323,2111,5:73,4 137 205 342 482 626 772 922 1070;13802150'2980 
0,160 158 104?7,6,51,325,312,5,80,0 151 225 376 533 691 185410201190154024103340 
0,180 169 11283,355,027,0 13,4,86,1 163 243 409

1
580753 936 1120 1300 1690267°,3700 

0,200 179 119~88,5:58,428,71 14, 2,92,1 175 260 440 624815101012101410183029204050 

Umfang = 1,059 m da/di = 1,262 In da/di = 0,2329 

.~ Rohrtemperatur In 0 C ( Lufttemp. = 20 ' C) 1501.-
E =s~ Stär-
:ce.!:: 

-401- 20 1- 10 1 ~ O 1+101+25 
+ + + + 

360 I sto I ~o 1560 17t O 11600 ke ~~ +50 +75 100 150 200 250 
0,020 I 1 i l.• I 1 53,0 73,4 94,1 115 135 156 197 24,5116,2112,28,1414,0512,0212,2,22,532,6 
0,025 30,020,°115,0 I 0,04,9T,4 715,027,640,3 65,5 90,9 116 142 167 192 244 
0,030 35,4,23,7117,711,815,832,9117,7 2,747,8 77,6 lOS 138 169 198 228 290 
0,035 4<l, 727 ,~2O,4 13, •• , 7,\",34 2O'f' 754,' 89,4 124 159 195 2291 264 336 514 
0,040 45,9130,7123,015,317,55\3,7523,1 2,461,9 101 140 180 221 2591 299 379 584 
0,045 51,0134,~,51 17,0,8,364,1625,7 7,268,8 113 156 200 245 289 334 422 651 
0,050 56,2137,3p,911 8,6

1

9, I 54,56128, 151,875,5 124 171 219 268 319 370 4651 717 
0,060 65,6 3,5,32,521,710,715,3°132,8160,488,4 145 202 259 316 376 435 550 849 1150 
0,070 166 231 297 363 431 498 6341 972 1330 74,4149'V7,024,6112,16,OY7,4169,a 101 

484 560 71211100 1500 
45 

0,080 83,0155,Oj41 ,227,4113,5,6,7141 ,7177,2 113 186 260 334 409 
0,090 205 288 369 455 536 62C 79011230i1670 

mm 
91,5160,6145,430,2,14,8 ,36i45,9~,0 124 

0,100 99,4165,6149,2132,8116,17,99149,9192,6 136 225 314 405 498 586 680 867113501830 
0,110 243 340 437 539 6~ 738 943 14702000 1 07!70,6

1
52,9

1

35,217 ,318,59153,5 100 147 
684 794102011590:2160 0,120 114~'~56'337'518'~9,'7 7,2 101 157 260 365 470 579 

0,130 12179,9159,6139,819,6,9,7°160,5 114 167 277 389 SOl 617 732 850 1090 170012320 
0,140 127 '1.2,~41'9i'llO'i" 120 17. 294 412 531 656 778 904 11 60 181012480 
0,160 139

1
92,3168,845,722,511,170,2132 195 325 457 590 729 869 10 1 ° 13oo:2030r780 

0,180 151 100174,449,5124,312,°176,2144 212 355 500 647 800 955 1110 1430?240 3OS0 
0,200 162 10779,653,0,26,0,12,8,82,0 155 228 383 541 704 869 1040112oo,1550I24SO,3370 

Umfang = 1,122 m da/di = 1,337 In da/di = 0,2950 
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Innerer Rohr {25 = 260 mm Äußerer Rohr {25 = 267 mm 

~~ Rohrt~mperatur in 0 C (Lufttem p. = 20· C) 1501. 
.. N ... 

- 10 :': 0 r~I +26 1 + 50 1 + 75 I~O I!O 
~-

Star !ccs= 
- 40 1- 20 

+ 1 + + + + + , + + ~~ 200 250 300 350 1 400 1 500 750 11000 ke 

0,020 22,414,911, I f '1',7~1 ,8511, I i'~ 29,9 j48,7 67,5 86,1 105 124 143 1811 
0,025 27,6118,413,79,1014,56?,2613,725,4 37,0 60,2 83,3 106 131 153 177 223 
0,030 32,721,7 16,31O,8,5,4012,6716,3i30,1 44,0 71,4 99,0 126 156 182 209 265 
0,035 37,724,9 18, 712,,(,, 19~'0II18'r' 7 50,6 82,3 114 146 180 211 242 307 472

1 

0,040 42,628,1 121,214,1 16,9813,46~1,439,1 57,1 93,0 129 165 203 239 275 348 536 
0,045 47,3131 ,3,23,5 15,617,75~,84123, 743,6 63,6 103 144 184 226 267 307 388 5981 
0,050 52,°134,4,25,717, 1-8,52, ,22126,0147,870,0 114 159 203 248 294 339 428 660 
0,060 6O,9~,4130,3120,0 10'°14,94130,5156,2 82,2 134 187 240 294 346 4001 5081 784 1060 
0,070 69,4146,2

1
34,5? 2,811 ,415,63134,7164,294,1 154 215 275 337 398 4601 585 899 1220 50 

0,080 242 310 379 448 519 65811020 1380 77,5151,6,38,5,25,512,716,30138'Tl,9 105 173 
497 5761 731113011540 

mm 
0,090 85,4157,°142,4128,113,916,92142,879,3 116 191 267 343 420 
0,100 93'0161,746'To,615, 17,50146,6~6,2 127 209 292 375 460 546 632 802 1240-1690 
0,110 100166,5

1
49,932,916,318,07

1
50,293,2 137 226 316 407 499 593 686 873 135011840 

0,120 107171,153,3135,117,418,63153,6 100 147 243 340 438 537 640 739 940 1460 1990 
0,130 114,75,4

1
56,537,318,419,15,57,0 1061 156 260 363 468 574 685 790llOlOr 570:2140 

0,140 12Of9,759,739,4 19'T64f",2 112 166 275 385 497 611 727 8411080167°12290 
0,160 132~7'r;'7f13,2"'31O'r'3 124 183 306 428 554 681 810 940 1200 188012580 
0,180 14395,271,1~6,81 3,lll,572,2135 200 334 470 609 749 891 1040113302080'2860 
0,200 ~~\02i76,4,50,3 :24,8, 12,377,7 146 216 361 509 659 812 969 113011450:227013130 

Umfang = 1,153 m da/di = 1,375 In da/di = 0,3181 

-:c Rohrtemperatur In 0 C (Lufttemp. = 20· Cl 1501.-e .. 
"J:j -< 

+ 10 1 +26 + 50 + 75 

Stär-:«1._ 
+ 0 + + I + I + + + + + I + + ~.!! - 40 - 20 - 10 - 100 150 200 250 300 350 400 500 750 1000 

ke 

0,020 
1 1 ~ I, I I 42'°158,4 74,5 90,6 107 123 156 19,412,919,666,453,211,609,6617,725,8 

0,025 23,916,°112,°17,953,961,9812,01 2,032,0 51,772,1 92,5 113 132 153 193 
0,030 28,419,014,2-9,45 4,69? ,34 14,3126, I 38,0 61,585,7 110 135 158 182 230 
0,035 32'r,9 16,410,95,4"1',7016,530,043,8 71,399,2 127 156 183 211 266 408 
0,040 37,224,818,512,36,113,0518,634,049,6 80,7 112 144 176 207 239 302 464 
0,045 41, 27,520,513,76,8°

1
3,3920,737,855,5 90,0 125 161 197 231 267 337 519 

0,050 45,4
1
30,222,6

1
15,0 7,473,7222,741 ,661,2 99,2 138 177 217 256 295 372 572 

0,060 53,435,5,26,517,68,784,3726,*9,372,0 118 163 209 256 302 350 442 680 919 
0,070 61,1 ,6i30,420,2 10, 15,0030,6~6,6 82,6 135 188 240 294 348 403 511 784 1070 60 
0,080 68,4

1
45,5

1

34,122,611,35,5934,4163,592,8 153 212 271 332 393 455 578 887 1220 mm 
0,090 75,6

1
50,237,624,912,4,6,1838,0 0,3 103 170 235 302 369 436 506 644 986 1360 

0,100 186 258 331 405 479 555 70810801500 82,8
1

54,9
1

41,027,213,516,7241,476,81 112 
521 602 7701180:1630 0,] 10 89,559,344,329,414,617,26144,883,0 122 202 280 360 440 

0,120 96'01"647 ,5r' I ,515, 7f , 7r,089,0 131 217 302 387 474 561 650 83212801760 
0,130 10267,850,5133,516,718,2551,294,9 140 232 323 414 509 601 691 891 137011880 
0,140 10871,753,4135,517,618,74154,2 101 148 245 343 440 541 640 742 949147°12000 
0,160 12079,2159,0139,119,4'19,66160,0 112 165 273 383 492 605 718 833 1070 1650 2270 
0,180 131 6'~li,~42,8 121,210,5165,5 122 180 300 421 542 667 793 9191118011830? 520 
0,200 14193,769,8,46,1 122,9111 ,3170,8 132 195 325 458 591 726 864 1000 1290,2000 2760 

Umfang = 1,216 m da/di = 1,450 In da/di = 0,3712 
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Innerer Rohr 0 = 250 mm Äußerer Rohr 0 = 267 mm 

.. - Rohrtemperatur I n 0 C (Lufttemp. = 20 · C) Isol.-
e<'i 
~N", Stär-

:ca!:: )1 )1 +0)1 1 + + + + + I + + ~ I + I + 1 + ~.!! - 40 - 20 - 10 - + 10 +25 + 50 +75 100 150 200 250 300 350 400 500 750 1000 ke 

0,020 17,2]11 ,418,5615,7512,8511,42;8,51115,8123,0 37,1 51,4 66,0 SO, 1 95,0 110 137 
0,025 21,2)14,110, 7 ,0713,511,7410,519,6)28,5 45,9 63,9 81,7 99,8 118 136 170 
0,030 25,2

1
16,8 I 2,6,8,4014, 18?,07 I 2,6?3,3 33,9 54,6 76,1 97,0 119 141 162 203 

0,035 29,119,514,59,68)4,8212,3914,6126,939,0 63,2 88,1 112 138 163 188 235 363 
0,040 33,0 2,016,411,05,4712,7116,6[30,544,3 71 ,7 100 128 156 185 214 267 410 
0,045 36,8~,518,312,2 6,1 °13,02)18,5134,°

1
49,6 SO, I 112 143 174 206 239 300 459 

0,050 4O,5r,0120,213,416,693,32120,3
1
37,554,7 88,5 123 158 192 227 264 332 508 

0,060 48,,\,, 1,8 3,815'1'91 ,92 3,,,(,,,,264,5 105 146 186 228 269 313 392 604 816 
0,070 55'°136,5 7,318,29,09~,5127,4150,8 74, I 121 168 215 264 311 361 453 698 943 70 
0,080 61,7~1,0130,7120, 10,2 ,Oyo,9157,083,6 137 190 243 298 350 408 512 790 1070 mm 
0,090 68,3145,4134,0?2,6iI1,315,6134,3163,392,8 152 211 271 331 390 454 572 881 1200 
0,100 74,8~9,7 7,2~,7112,316,13137,5169,2 102 167 232 298 364 429 499 630 969 1320 
0,110 81,3 3,8140,326,8113,3)6,63~,7 5,0 111 181 252 324 396 468 543 686 1060 1440 
0,120 87,2157,8143,4)28,814,37,12(3,7 0,8 119 195 272 349 427 506 586 743 1150 1560 
0,130 93,2,61,8

1
46,2130,615,3j1,6146,6,86,4 127 209 291 375 459 542 628 798 1240 1680 

0,140 99,065,5~,0132,516,218,08149,5 91,8 135 223 210 400 490 578 670 852 13201790 
0,160 110~2,7 ,3136'018'0~'93155'0 102 150 249 247 447 548 649 753 961 148~t020 
0,180 120j79,6,59,5,39,519,79,79160,2 112 165 273 283 494 605 717 834 1070 1650 250 
0,200 130;S6,~64,4142,821 ,310,665,3 122 179 297 317 538 662 786 914 1170 181Oi247O 

Umfang = 1,279 m dajdi = 1,524 In dajdi = 0,4215 

.. - Rohrtemperat ur In 0 C (Lufttemp. = 20 · C) Isol.-
e<'i 
~N", 

- 40 1- 20 - 101: 0 1+ 101+ 25 1+ 501+75 1160 1! 0 260 2!0 360 13!0 1..-:J0 1560 17!0 

Stär-
""-~~ + ke 1000 

0,020 1 1 I I ~t 1 I 33,6 46,6 59,6 72,6 85,5 98,7 125 15,5110,37,73,5,1712,571,297,74
1
14,220,5 

0,025 19,2 12,79,536,3713,18)1,599,5717,625,6 41,4 57,5 73,5 90,3 105 122 155 
0,030 22,915,111,37,58,3,78,1,8811,4120,930,5 49,4 68,5 87,3 107 125 146 184 
0,035 26,517,513,1 ,78~,3712,1713,224,135,2 57,1 79,5 101 124 145 169 213 326 
0,040 30,019,814,919'95(',962,47 15,or'440'1 64,9 90,3 115 141 165 192 242 370 
0,045 33,!'i~2,116, 11,1 15,532,7616,730,744,8 72,7 101 129 158 185 215 271 415 
0,050 36,924,4 18'~I2'lII~'0318,433'949" SO,I 112 142 175 205 237 300 459 
0,060 43"!"'i" 714,5 7 ,243,OO~" i40" 58,8 94,7 132 169 208 244 282 357 546 738 
0,070 50,2133, 5,0 16,818,32~, 13~, 146,267,6 110 153 196 239 282 326 413 632 854 80 
0,080 56,5137,628,2 18,919,3T,652B,3 52,2 76,3 124 173 221 271 319 370 468 717 968 mm 
0,090 62,8141,8 1,3,20,9

1
10,45,16)31,458,184,8 138 192 246 302 356 412 521 799 1080 

0,100 68,8E,8
1
34,3e2,9)11,415,6634,463,893,0 152 211 271 331 392 454 574 882 1190 

0,110 74,7~9,737,2124,81 12,416,1437,3169,2 101 165 230 296 361 426 495 626 964 1310 
0,120 80,5~,6140,Oe6,613,3)6,61 140,2~4,6 109 179 248 320 390 461 534 677 1040 1420 
0,130 86,2 )57,4142,9128,514,2~,071'43,Or9,9 116 192 267 343 419 495 574 728 1120 152O 

0,140 91,6)61,0~,630,215,1 ,50 5,SI85,1 124 204 284 365 448 528 613 779 1200 1630 
0,160 102167,8

J
50,7133,6 16,7r,,35151,094,S 138 229 319 411 503 594 689 879 1350 1840 

0,180 112~4,455,5,37,018,49,17 156,OJ 104 152 253 353 455 556 657 764 974 1500 2050 
0,200 122,80,760,3140,120,010,0,60,9 113 166 276 386 497 608 71S 837 1070 1650 2250 

Umfang = 1,342 m da/di = 1,599 In dajdi = 0,4696 
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Innerer Rohr 0 = 250 mm Äußerer Rohr 0 = 267 mm 

-:c Rohrtemperatur In 0 C (Lufttemp. = 20· C) 1501.-
E ... 
~N-c 

- 40 1- 20 1- 10 1 : 0 1+10 +25 +50 +75 1 160 

Stär-
:t'a':= + + + + + + 1 + + I + 3.!! 150 200 250 300 350 400 500 750 1000 ke 

0,020 14,2~9,48i7,09i4'7~2,371, 18/7'08112'9118'8 30,7 42,5 53,6 66,2 77,5 88,8 113 
0,025 17,611,78,775,822,911,468,78

1
16,123,4 38,0 52,5 66,4 82,1 97,1 111 140 

0,030 21,014,0 10,56,9113,44 1,7210,5119,2128,0 45,3 62,6 79,0 97,9 116 133 167 
0,035 24,416,~ 12,2~,00 ,OOI,9912,2F2,3132,3 52,6 72,7 92,5 114 135 155 194 298 
0,040 27,718,413,89,08 '53~,261 13,825,3136,8 59,8 82,5 105 130 153 176 221 340 
0,045 30,920,515,41 0,2 6,07~,52 15, ~,2 41,2 67,0 92,3 117 145 172 197 248 380 
0,050 33,9j22,617,0 11 ,2 6,[,7917'1'.,45,6 74,0 102 129 160 190 218 275 420 
0,060 40,226,820,113,3 ,633,3120,137,°154,0 87,9 121 153 190 225 259 327 499 674 
0,070 46,230,823,115,48, 3,8223,242,6162,2 101 140 177 220 260 300 379 578 781 

'0 0,080 52, 134,7~6, 1 17,49,6.14,3°126,248,2170,2 114 159 201 249 294 340 430 655 886 
0,090 57,938,629,019,210,64, 129' 153,~ 78,2 127 177 224 278 327 379 480 734 992 

mm 

0,100 63,642,3
1
31,8121,111,55,2531,9

1
58,985,9 140 195 247 306 361 418 530 8121100 

0,110 69, ~,034,5 3,012,5~,7234,763,993,4 152 212 269 334 393 455 578 8881200 
0,120 74,849,737,2i24,713,46,1 37,~68,9 101 164 229 291 361 426 492 625 ~1300 
0,130 SO, 53,139,8

1

26,414,26,60140,073,8
1

108 176 247 313 388 458 529 672 I 1400 
0,140 85,3156,5142,328,115,0 ,0042,6)78,6 115 188 264 335 416 489 566 717 111 1500 
0,160 95,2163,ob7,2

1

31,316,67,8147,587,9
1

129 212 296 375 476 551 637 S07 12601700 
0,180 1~~~9,3 1,934,517,218,61~2,497,0 143 235 328 415 516 612 707 897 140011890 
0,200 11 75,5156,537,518,819,39157,2 106 156 257 359 454 576 671 777 987 15302070 

Umfang = 1,404 m da/di = 1,674 In da/di = 0,5153 

'- Rohrtemperatur In 0 C (Lufttemp. = 20' C) 1501.-"oe EOI 
~~"'< 

+25 +50 1+75 160 11!0 

Stär-
3.!! 1 +0 + + + + 1 + + + + ke 

- 40 - 20 - 10 - +10 200 250 300 360 400 500 750 1000 

0,020 13'18'71 16,~'3612,181'08;6'5912'01 17'5 28,5 39,5 50,4 61,2 72,1 83,5 105 
0,025 16,31O,8i8,1015,402,70 1,3418,1215,021,7 35,3 48,7 62,5 76,0 89,5 103 130 
0,030 19,412,99,6816,423,221,609,7017,925,9 42,1 58,0 74,7 91,0 107 123 155 
0,035 22,515,011,217,413,741,8611,220,730,0 49,0 67,3 86,9 105 124 143 ISO 276 
0,040 25,617,112,718,404,242,1112,723,534,1 55,7 76,5 98,9 120 142 163 205 314 
0,045 28,619,114,29,3814,732,3514,326,338,2 62,5 86,0 110 134 159 183 229 352 
0,050 31,521,015,710, 5,2212,5815,829,142,3 69,1 95,2 122 148 176 202 253 390 
0,060 37,324,918,712,316,18

1
3,0818,734,550,2 82,0 113 145 176 210 240 302 464 628 

0,070 43,128,821,514'V,1213,5721,~39,8 58,0 94,6 131 168 204 242 278 352 538 724 
100 

0,080 48,832,624,316,218,06
1
4,0324, 145,065,6 107 148 190 232 274 316 400 610 820 

0,090 119 165 212 258 306 353 448 682 916 
mm 

54,436,3~7,0 18,°18,9814,4827,2150,0 73,0 
0,100 59, 7 39,9~9,819,8 9,88

1
4,94 29,9154,9 SO,2 131 182 234 185 337 389 494 752 1010 

0,110 65,0 43,Y2,421 ,510,75,38132,559,787,4 143 198 ·255 311 368 425 538 822 1110 
0,120 70,146,634,923,211 ,6i5,80135, 1 64,6 94,4 155 214 276 336 398 459 583 892 1210 
0,130 75,2

1
50,1 7,424,812,416,2137,669,2 101 166 230 297 362 428 494 626 962 1300 

0,140 8O,2153,3139,826,413,216,60~,1 3,7 108 177 246 316 387 457 529 670 1030 1390 
0,160 89'8159'6144'529'514'~'37 ,9182,6 121 199 277 355 435 515 595 755 1170 1580 
0,180 98,765,5!49,032,616,318,1~49,6191,3 134 221 308 395 483 572 661 840 1300 1760 
0,200 10871,553,4135,517,818,90154,21 100 147 242 338 434 531 639 727 924 1430 1930 

Umfang = 1,467 m da/di = 1,749 In da/di = 0,5560 
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Innerer Rohr 0 = 260 mm Äußerer Rohr 0 = 267 mm 

.. - Rohrtemperatur I n 0 C (Lufttemp. - 20· C) Isoi.· Efii 
""'4~ 

- 40 1- 20 - 10 ~ o 1+ 10 1+26 1+60 +75 I~O 11tO 1 2~0 I 2tO 
-- Stär· == + 1 + + + + + ~.!! 300 350 400 500 750 1000 ke 

0,020 11,47,615,713,80 1,900,95:5,72\0,5115,3 24,834,4 44,0 53,6 63,2 72,7 91,6 
0,025 1 I 54,8 66,6 78,4 90,4 114 14,2 .,4~7 ,IOf ,70 2.36 " ,1" I '1"" ",0 31,0 42,5 
0,030 17,011 ,318,4515,60?,811,418,4715,7122,7 36,9 50,7 65,3 79,6 93,7 108 137 
0,035 19,813,919,8°16,5°13,261,6419,8218,2126,4 42,8 59,0 75,8 92,4 109 126 159 242 
0,040 22,514,9111,217,393,701 ,86111,YO,6 30,1 48,767,2 86,5 106 125 143 181 276 
0,045 25,116,612,58,28,4,13?,07112,523,1 33,854,575,4 97,0 118 139 160 203 310 
0,050 27,6118, 13,119,1614,57?,2813,8,25,637,4 60,2 83,5 \07 131 154 177 224 344 
0,060 33,021,8116,5111,915,4412,72( 6,5130,444,471,999,5 127 156 183 212 268 409 550 
0,070 38,225,2119,°112,616,3213,1619,035,251,383,5 115 148 181 213 246 310 474 639 120 
0,080 43,2 28'6?"6

1

'4'3 7 ,16,3,58,,,,639,' 58,1 94,6 131 168 205 242 279 352 539 725 mm 
0,090 48,3131,9124,116,07,994,0024,144,564,8.105 146 187 229 270 312 395 603 812 
0,100 53,235,226,617,6 8,8114,42!26,6149,0: 71,3 116 161 206 253 298 344 436 665 898 
0,110 58,1~,4!29,01 19,29,604,8229,0153,4 77,6 127 176 225 276 326 376 477 727 984 
0,120 62,8141,5131 ,320,710,4

1

5,20[31 ,357,783,9 137 190 244 299 353 408 516 7891070 
0,130 67,344,6[",5 22,211"5,,,\,,,,5162'0 90,2 147 205 263 322 381 439 556 8521160 
0,140 71,847,7~,623,711,915,96135,766,3 96,5 158 220 282 344 407 470 596 9161240 
0,160 80,6153,7 ,226,7113,316,69140,274,6 109 179 248 319 388 460 531 674 10301400 
0,180 89,3159,4,44,429,5114,717,4044,5182,7 121 198 276 354 432 511 591 749 1150 1560 
0,200 97,8164,9148,632,216,18,09148',890,7 132 217 303 389 475 562 649 825 127011710 

Umfang = 1,593 m da/di = 1,899 In da/di = 0,6413 

.. - Rohrtemperatur in 0 C (Lufttemp. = 20· C) 1501.-Efii .. ,... ~ 

- 40 1- 20 - 10 1 ~ O 1+ 10 +25 1+50 + 75 1 1~0 
- stär-

~cu :::: + + + + + + + + + ke ~.!! 150 200 250 300 350 400 500 760 1000 

0,020 10,2:6,8215,13,3,41 11,71 1°,8615,159,41 113,7 22,0 30,8 39,6 48,0 56,6 65,1 82,0 
0,025 12,7~,4716,3414,2212,1I 1,0616,3611,717,1 27,6 38,3 49,2 59,8 70,3 81,0 102 
0,030 15,2110, 117,5515,02? ,52 1,2617,5814,°120,4 33,0 45,6 59,0 71,5 83,9 97,0 122 
0,035 17'7, 'I'7~'785'832"2I'4T80 16'V3,7 38,3 53,1 68,5 83,0 97,5 113 142 217 
0,040 20,213,319,9916,65[3,321,6610,018,5127,0 43,6 60,4 78,0 94,2 111 128 162 247 
0,045 22,614,9111,27,46,3,721,8611,2120,7130,2 48,8 67,6 87,4 106 124 144 182 277 
0,050 24,' '6,5,' 2,4,8,25,4,1 2j2,06 12'r2" 33,4 54,2 74,7 96,6 117 138 159 201 307 
0,060 29,6119,714,89,80,4,912,4614,827,339,9 64,8 89,3 115 140 165 190 240 366 491 
0,070 34,322,817,111,45,692,8517,131,646,2 75,1 104 133 163 191 220 278 425 571 140 
0,080 39,025,919,412,96,453,2319, 35,852,4 85,4 118 151 185 217 250 317 483 650 mm 
0,090 43,5 9,°121,6114,47,203,6021,7 0,058,4 95,6 132 169 207 243 280 354 540 728 
0,100 48,0132,0;:3,815,917,9513,9824,0~,1 64,4 105 146 187 229 269 310 391 599 806 
0,110 52,5134,9 6,017,418,69

1

4,3526,3
1

48,270,3 115 159 204 250 294 339 428 655 881 
0,120 56,7137,728,218,819,414,7028,552,276,1 124 172 221 271 319 368 464 711 958 
0,130 61 ,14O,6

1
30,3? 0,211O, 115,06130,6156,1 82,0 134 185 238 291 344 396 501 767 1040 

0,140 65,3 3,4132,4121,6110,815,40132,6160,087,7 143 199 255 311 368 425 537 822 1110 
0,160 73,5

1
48,936,5124, 12,216,06136,8167,798,8 161 225 289 352 416 480 609 935 1260 

0,180 81,6
1
54,2,4O,6? 7,113,516,7314O,8175,3 110 179 251 321 392 464 535 680 1040 1410 

0,200 89,459,544,5129,614,817,3844,8182,6 121 197 275 353 432 510 589 748 1150 1550 

Umfang = 1,718 m da/di = 2,049 In da/di = 0,7172 
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Innerer Rohr 0 = 260 mm Äußerer Rohr 0 = 267 mm 

~:;: Rohrtemperatur in ~ C (Lufttemp. = 20· Cl Isol.-

,:a.~'" I 1 1 + I I + + I + + I + + + 1 + + I + S~är-~~ - 40 - 20 - 10 - 0 + 10 + 25 + 50 +75 100 150 200 250 300 350 400 500 750 1000 e 
I 1 ;r, I I I 0,0209,3916,244,7°13,121,561°,7814,7°18,60112,520,5 28,2 36,0 43,9 51,8 59,6 74,8 

0,025 11,77,805,8213,861,930,965,8310,715,625,535,145,054,764,4 74,193,0 
0,030 14,09,3216,9414,60?,30 1,156,9612,8118,630,441,753,865,477,088,7 111 
0,035 16,310,88,0615,3512,671,3318,1014,9121,635,348,562,2 76,089,4 103 129 197 
0,040 18,612,39,1816'!~13,051,529,2016,91 24,64O,255,270,786,5 102 117 148 225 
0,04520,813,810,316'::13,421,7110,318,9127,645,061,8 79,5 97,0 115 131 166 252 
0,05023,015,311,47,5813,78,1,8911,4120,930,649,868,288,0 108 127 146 184 280 
0,060 27,318,213,6

1
9,054,52/'2,2613,6,24,936,5 59,482,0 105 129 151 174 220 336 450 

0,070 31,7?1,115,81O,55,232,6115,8~8,942,4 68,9 95,5 122 149 175 202 256 390 523 160 
0,080 36,023,9 17,91I1,95,93? ,96 17,9132,948,1 78,3 108 138 169 199 230 291 444 595 mm 
0,090 40,3126,7/20,0 13,3j6,64j3,32 0,°136,853,787,6 121 155 190 223 257 326 496 665 
0,100 44,5129,5? 2, 1 14,77,343,6722,1 ,6,59,396,8 134 171 210 247 284 362 549 737 
0,110 48,6132,2,24,116,°,8,02 4,0124,2144,4

1

64,9 106 147 187 229 270 312 396 603 808 
0,12052,5135,°126,117,48,714,3526,2148,270,4 115 159 203 249 293 338 430 655 881 
0,13056,537,628,118,79,364,6828,252,076,0 124 171 219 268 316 365 463 707 953 
0,140 6O,41'40,2!130,119,91O,0!15,01 130,2'55,7181,3 133 183 235 287 339 392 496 758 1020 
0,160 68,245,334,oI22,611,35,6334,1 162,8 91,9 150 208 266 325 384 444 561 960 1160 
0,18075,850,5137,8125,212,5:6,251138,0169,8; 102 168 232 297 363 429 495 6261060 1300 
0,20083,455,5141,627,713,86,8641,8)76,81112 184 255 327 400 473 546 6891160 1430 

Umfang = 1,844 m dajdi = 2,199 In da/di = 0,7878 

~:i: Rohrtemperatur In 0 C (Lufttemp. ~ 20· Cl Isol.-
~~~ Stär-:('I;I.-=: 

- 40 - 20 - 10 1 ~ 0 +10 1+ 25 1+ 50 + 75 1~0 I lto 1 2~0 + 1 + 1 + 1 + 1 + + 1 + ke ~.!! 250 300 350 400 500 750 1000 

0,020 8, 70i5,80i4,3312,901 1,441°,721 ,3417,94 11,6 18,9 26,2 33,3 40,8 47,8154,9 69,3 
0,025 10,87,215,40,3,5811,800,8915,399,88114,4 23,5 32,4 41,5 50,6 59,568,4 86,1 
0,030 12'98'6216'45~'2r 15 1,0716,4511 ,81'7,2 28,0 38,6 49,6 60,4 71,282,0 103 
0,035 15,010,°17,49,4,972,50 1,24j7,4913,yO, 1 32,5 44,9 57,7 70,1 82,995,5 120 183 
0,040 17,111,418,53

1
5,672,841,418,5415,722,9 37,0 51,0 65,7 79,9 94,1 108 137 209 

0,045 19,212,89,57
1
6,36

1
3,181,589,5817,6,25,6 41,5 57,2 73,7 89,6 106 122 154 234 

0,050 21 ,314,21O,617,05~,521 ,7510,619,5
1
28,4 46,0 63,3 81,6 99,3 117 135 171 259 

0,060 25,416,912,618,41 ,20? ,1O;12,6? 3,233,9 55,0 76,2 98,0 119 140 162 205 311 419 
0,070 29,5 19,614,79, 76

1
4,88? ,43 14,7126,9139,3 63,8 88,9 114 138 163 188 238 362 485 180 

0,080 33,5? 2,216,61 1,15,532,76116,7130,6144,7 72,7 101 129 157 186 213 271 412 552 mm 
0,090 37,4

1
24,818,612,416,18,3,09

1

18,7134,250,0 81,4 113 144 176 208 239 304 462 620 
0,100 41,~27,420,613,716,8413,4120,7137,7 55,2 89,8 125 160 195 230 264 337 511 685 
0,110 45,2130,0? 2,5 1 5,0~,4813, 73

1
22,6141,4 60,4 98,2 136 175 214 252 290 369 560 751 

0,120 49,032,5124,4116,3 ,114,0524,5,44,965,6 106 148 190 232 274 315 401 608 81 6 
0,130 52,7 35,0? 6,3

1
17 ,58, 7314,36r 6,3148,4 70,7 115 159 205 250 295 340 432 657 881 

0,140 56,437,5128,118,79,3~4,6628,151,8 75,7 123 171 220 268 316 365 462 704 946 
0,160 63,942,4131,8121,210,615,25131,9158,685,7 139 194 249 303 358 413 523 800 1070 
0,180 71 ,2~7 ,4135,4 23,611,815,86

1
35,5165,4195,5 155 217 278 338 400 462 584 892 1200 

0,200 78,6152,2i38,9125,912,9 6,43,39,1j72,OJ 105 171 238 306 372 441 510 643 982 132O 

Umfang = 1,970 m da/di = 2,348 In da/di = 0,8537 
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Innerer Rohr 0 = 250 mm Äußerer Rohr 0 = 267 mm 

E .. ' ~_ __ __ Rohrtemperatur In 0 C (Lufttemp. - 20· C) 1501.-
N' - Stär-

~'i I I + 0 I + + + + I + + + + + 1 + ka 
- - 40 - 20 - 10 - + 10 + 25 + 50 + 75 100 150 200 250 300 350 400 500 750 1000 

0,020 8,125,4314,0312,701 1,35:0,6*,~,44 10,9 17,624,531,338, 1 44,951,864,9 
0,025 1O,16,7615,0313,371,6810,~~,049,31 13,622,030,439,047,455,764,4 BO,7 
0,030 12,18,0916,034,02i2,001 1,00~,0211,1 16,226,336,346,556,766,777,096,6 
0,035 14,19,4017,01 ,6612,311,161~,0212,918,8 30,642,254,266,077,589,6 112 171 
0,040 16,IIO,7~,0015,322,651,32~,0114,7 21,435,048,1 61,875,1 88,4 102 128 195 
0,045 18,112,°18,9715,96,2,971,48'8,9716,524,039,254,069,4 84,299,2 115 144 219 
0,050 20,°113,319,9516,61 13,291,659,9718,326,643,559,8 76,983,3 110 127 160 244 
0,06023,9115,9111,917,8813,931,9711,921,831,751,8 71,6 91,6 112 131 152 192292 391 
0,07027,7118,413,819,1714,5812,2813,825,337,060,183,2 107 130 152 176 223339 455 200 
0,080 31,4?0,9 15,6110,4

1
5,202,59 15,728,842,0 68,3 94,6 121 147 173 200 254 386 519 mm 

0,090 35,2i23,31 17,511,615,8212,8917,~32,347,0 76,4 106 135 165 194 224 284 433 582 
0,100 38'9125'819'312,916,44~3,20~19'2135'7 52,084,5 117 ISO 183 215 248 314 480 645 
°'11042,6128'3121'114,17, ,51 1,2

1
39,057,092,3 128 164 200 236 272 345 526 707 

0,120 46,2i30,722,915,37, 13,811 ,°
1
42,461,9 100 139 178 217 257 296 375 571 768 

0,130 49'8133'124'716'518'~244'10124'8145'7 66,8 lOS 150 192 235 278 320 405 617 829 
0,140 53'135,5~'26,517,618, 4,4026,648,971,6 116 161 206 252 297 343 435 663 890 
0,160 60,440,13o,o2°'°19,984,9730,1 5,381,0 132 183 234 286 337 389 493 753 1010 
0,18067,3:44, 133,522,311,15,5333,6161,790,2 148 204 261319377 435 5518421130 
0,200 74,049,2,36,924,5 12,2,6,0737,0,67,999,3 162 225 288 352 416 480 608 930 1250 

Umfang = 2,095 m dajdi = 2,498 In dajdi = 0,9155 
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Innerer Rohr 0 = 27& mm Äußerer Rohr 0 = 292 mm 

.. - Rohrtemperatur In 0 C (Lufttemp. ~ 20 · C) 1501.· 
E'.; 
~N'" Stär· 
""~ d +0 1 ,1 1 + + I + + 1 + + 1 + ! + I + + ::t.!! - 40 - 20 - 10 - + 10 + 25 +50 +75 100 150 200 250 300 350 400 500 750 11000 ke 

0,020 63,7142,431,721,010,45,1731,858,9186,1 142 198 254 310 3681 426 543 
0,025 76,5151,038'°125,312,46,15138,171,3 104 171 240 3081 378 448 5181 659 
0,030 88,9158,844,0?9,214,2?,Q7~,082,6 121 199 278 360 442 525 604 773 
0,035 99,7166,0149,432,716,0?,9149,593,1 136 226 315 409 5051 5981 68918831470 
0,040 111172,954,335,9 17,78,7454,6 102 151 252 351 457 565 669 770 9891540 
0,045 12°179,359,039,019,29,55159,6 1121 165 277 385 502 623 7361 850 109011710 
0,050 129185,1 163,241,920,510,364,3 121 179300 4 181 5451 6761 8021 930 1190118801 
0,060 14596,071,147,223,211,572,8137 204 342 481 626 7771 93210801380218013010 
0,070 1591105;78,251 ,925,4 12,6:80,8 152 227 381 540 703 87110501121011560248013450 15 
0,080 172 11384,456,227,5113,687,3 166 248 418 596 7741 96011160 1340 1740278013860 mm 
0,090 184 12190,059,8129,3 14,593,6 1781267 453 646 842 1040 1260 14701900 306014260 
0,100 

'I 
693 906 113011360 1590 2ooh330 4650 19412894,9162,930,815,2

1
99,4 1901285 485 

0,110 203 134199,4166,032,316,0 105 200 302 515 7361 9~12oo 145011700 22101360015040 
0,120 211 140 10468,8133,616,6 110210 317543 77911020 1280115401181023601385015420 
0,130 219 1451108? 1,2134,9i17,2 1142191331 570 8201080113501163011920251014090'5790 
0,140 2261501111 173,436,017,8: 118228 345 595 8571130iI410:1710:20202650:434O:615O 
0,160 23911581117177,6137,9,18,71126 243 369 639 9231230154018702210292048206850 
0,]80 2501 165 12381,2139,6119,5 132257 391 678 9871310 1660 202012390 317015270 7530 
0,200 260 172 12784,141,120,2 1381270 411 715 1040 1 390il77d2 1 6012560 341 0:570018190 

Umfang = 1,012 m daj di = 1,103 In daj di = 0,0978 

... - Rohrtemperatur in 0 C (Lufttemp. - 20 · C) Isoi.· 
E7J 
:a~ ....: 

- 40 1- 20 1- 10 ~o 1 + lo l + 25 1 + 50 1 + 75 1 1~0 I lto 2~0 12tO 1 3~0 1 3to 1 4~0 I srio 17to Ilrioo 

Stär· 
::t.!! ke 

0,020 :!: ~I : 1 I . 1 I 1 1 5O,833,8?5,3116,8
1
1:l,344,1525,446,9,68,4 112 156 200 244 2901 3331 423 

0,025 61 '5140" "","!O'jlO' ' ,4''''131 ,~56,81 83, I 137 190 244 298 355 410 5211 
0,030 71,647,635,723,711,65,7936,066,697,6 160 223 286 351 4171 482 614 
0,035 81 ,3r"(",'5 26,8 13, I 6,+,7'75,6 111 182 255 321400 477 55~ 705,1090 
0,040 9O,260,044,9?9,614,67,2445,484,2 124 204 285 366 448 535 619 7911230 
0,045 98"r'714"~32'1'6,d7'91~9'792'1136 224 314 404 496 590 685187" 300 
0,050 107 1,053,°135,117,28,5353,8 100 148 244 343 441 542 6441 748 9571490 
0,060 122~,660,239,9 19,69,7I r61,3 114 169 281 395 510 6291 7501 8681120174012380 
0,070 135189,6;66,8144,221 ,810,8168,21281 189316 446 576 711 1 848 987127019802740 20 
0,080 ]47197,8172,648,1123,811,7174,6141 208 349 492 640 789 94211ooI4102~3090 mm 
0,090 1591 10578,3151,7125,5 12,580,51152 225 380 537 699 864103012001156012 13420 
0,100 1691112183'°155'°127,113,385,9 163 241 409 579 7~ 9361120130011700,26803730 
0,110 178 11887,8,58,128,614,191,0 173 256 437 620 80911000 1200 1400 183029004030 
0,120 1871124192,261,029,914,795,8 183127 1 463 658 86010701280115001960131204340 
0,]30 '95I '29I96'~63''f' ,2:15,3 101 192 286 486 695 91 ° 11 "\ 1360 1590 2080 3330,4640 
0,140 203 134 10066,032,316,0 105 200 300 510 731 95911190 1430 1680220035304920 
0,]60 2161 143 106 170,2134,5117,0 112: 215 324 552 794 1050 13101157011850242039205510 
0,]80 228: 151 1112 4,°136,4117,9119

1
229346 592 853 1113011410:171020101263043106070 

0,200 240, 1581118177,238,1118,1125242 366 630 908 1200~ 151018402160284046806620 
Umfang = 1,043 m daj di = 1,137 In daj di = 0,1284 

12 177 



Innerer Rohr 0 = 276 mm Äußerer Rohr 0 = 292 mm 

~:g Rohrtempera tur in 0 C (Lufttemp. = 20 · Cl 1501.-.... .... ,- ~JJOl --- Stär-
~~ + + + + + + + + + + + 
3:- - 40 - 20 1- 101 - 0 1+ 10 1+ 25 1+ 50 1+ 75 1 100 1 150200 1 250 SOO 350 14005007501000 ke 

I 1 1 1 I 1 0,020 42,428,3?1,114,016,9713,48121,1 139,0157,0 93,0 130 166 203
1

239 276 349 
0,025 52,034,5125,917,1~,464,2326,0147,7 170,5 114 158 203 248 294 342 430 
0,03060,840,4130,419,99,904,93130,4156,082,7 134 185 239 2921 347 403 5101 
0,03569,446,034,5122,7111 ,25,60134,663,894,0 154

1
213 274 334 398 464 586

1
902 

0,04077,651,438,425,312,56,2338,771,4 105 172 239 308 375 448 521 6581020 
O,04585,2156,6142,2?7,9113,76,83i42,6i78,7 116 190 264 341 416 495! 577 73011l3Q 
0,050 92,7161,6

1
45,8?0,3

1
14,97,42146,385,6 126 207 289 373 456 544 631 800 12401 

0,060 IOVO,152,434,6117,18,49r3.2'98,6 145 239 335 435 532 635 735 939146011990 
0,070 119178,258,41138,7119,19,49159,4111163271380 49260672°183411070167012290 25 
0,080 13086,064,°

1
42,5120,910,465,4122 180 301 422 547 676 803 9321190187°12580 mm 

0,090 141193,269,446,1 122,511,2?I,O 133 196 329 463 600 742 8841030131020702860 
0,100 151~9,774,2:49,2 124,1 1 1I,976,2 143 212 356 SOl 651 806 961 111201430/2270113120 
0,110 160 106,78,7152,2125,5112,781,1 153 227 381 538 701 8671040112101550/2460

1
3380 

0,120 169 111182,855,0126,913,385,9 162 241 405 574 748 92511101290166026503650 
0,130 177 11686,8157,7:28,214,°:90,3 170 254 427 608 793 98°1117°:137°11780:282°13920 
0,140 184 12190,5160,229,314,694,4 178 267 449 640 8381040 1240 145°118901300014160 
0,160 198 13097,264,5131,515,6102 194 290 490 700 9171140137°11600209033404650 
0,180 2\111391103:68,51133,3116,51091207 311 528 1

1757 991124014901750:228011367°15140 
0,200 222146 10972,°135,017,3 115220 331 564 812 1060133016101189012470139S015620 

Umfang = 1,074 m da/di = 1,171 In da/di = 0,1580 

~~ Rohrtemperatur In 0 C (Lufttemp _ _ 20 · Cl 1501.-
.. N ,"< j Stär-

li - 40 1- 201-~;-r+ 10 + 25 1 + 50 1 + 75 1 1~0 1 1!0 I~ 2!0 3~0 3!0 I Jo 5~0 7!0 lui'Oo ke 

0,025 44,829,822,314,7/7,343,66?2,3
1
41,1 60,398,0 136 1175 212 251 291 368 

0,03052,735,126,217,318,6014,27126,248,470,8 115 160 207 250 297 345 437 

0,020 36'6~124'31 18'1 1 12'1 :6'0313'01 1 18'2 133'6 49,1 80,1 111 1143 174 204 236 29S 

0,03560,1 . ,029,9 I 9,719,764,88i30, I 55,4 :80,7 132 184 237 287 342 398 502 774 
0,04067,5

1
45,033,422,1 110,95,44133,862,291,0 149 1208 266 324 386 448 566 876 

0,045 74,5~9,636,824,412,06,00137,368,7 101 165
1

230 296 360 429 497 629 975 
0,050 81 ,21~3,94O,2126,7 : 13, 16,54140,7175,0 110 181 252 325 396 471 546 692 \070 
0,06093,6162,146,430,7115,17,52147,087,0 128210 293379 464 549 639 SI612601720 
0,070 105169,852,0134,5

1
17,08,4552,898,21144 238 334 430 529 627 728 935114401970 30 

0,080 116i77,057,5138,218,79,32158,3 1091160 265 372 480 592 702 812104°11620 220 mm 
0,090 126183,762,4141,420,410,163,6119 175 291 409 529 652 772 89511501SOO12470 
0,100 136190,267,244,6:21,910,9168,7 128 189 316 444 577 7\0 841 9751260 19S0271O 
0,11 0 145196,471,547,423,411,573,2 137 203 339 479 624 766 9071050 136021502940 
0,120 153

1
10275,6150,2124,612,2177,6 146

1

216 361 511 666 820 9721140146023103180 
0,130 161 10779,452,8~25,912,882,0 154 229 383 543 708 871 1040 1220 156024703400 
0,140 169111182,955,3127,113,4IS6,01162 242 405 573 748 92111001290165026303620 
0,160 182 12089,859,7129,2'14,493,4: 176 263 444 630 824102°11220143018401/293014060 
0,180 195 12895,663,731,115,31 100 190 284 481 684 894 1110 1330 1560202032204490 
0,200 207136101 167,332,816,21061203303 517734 958 \I90~ 143011690122ooI3500!4910 
Umfang = 1,106 m da/di = 1,206 In da/di = 0,1869 

178 



Innerer .Rohr 0 =275 mm. Äußerer Rohr 0 = 292 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. _ 20 · Cl Iso I.· 

~~'"' - 401- 201- lo l ~ o l + 10 1 +~5o l + 76 I~O Ito 21;0 2!O 3~0 3!0 41;0 1 5~0 1 7tO 1000 S~:. 
0,020 32,5;21,7116,2;10,8:5,35;2,65;16,2129,8143,5 170,3 197,9 125 153 179 206 261 
0,02539,6,26,8119,9113,216,5013,24119,9136,4153,1 86,1 120 154 187 222 257 324 
0,030 46,8,31,5,23,5115,5,7,6513,8123,5,42,8162,3 102 142 182 220 264 305 385 
0,03553,7136,026,9117,7,8,75,4,34126,9149,3171,6 118 163 210 254 304 351 442 683 
0,04060,240,2130,119,819,8414,86130,2155,5180,6 133 184 237 2E8 343 397 499 776 
0,04566,6144,4133,2121,910,915,37,33,5161,5189,5 147 204 263 32°1380 442 556 E66 
0,050 72,8~,4136,31'24,01 11,915,87 136,5167,4198,1 161 224 288 351 416 484 612 945 
0,060 84,2156,2142,1 27,813,716,80142,V8,2 J 14 188 262 339 414

1
490 567 722112°11520 

0,07095,3,63,447,6131,215,517,68147,8188,8 130 214 299 387 472 559 648 827112801750 35 
0,080 106170,2152,6134,6117,118,51 153,2.99, 1 145 239 334 433 530 627 727 9291144°11970 mm 
0,090 116176,7157,2137,9,18,7p,24158,4 108 159 263 368 476 583 692 804

1

1020116002190 
0,100 125182,6,61,614O,8120,1 19,93j63,0 117 172 286 402 518 636 755 E8011261175012400 
0,110 13388,465,743,521,410,667,2 125 185 309 433 5W 688 820 9501210190012610 
0,120 141193,81169,6146,1122,7111,371,51133 198 330 463 601 740 881 :102°11310:205012820 
0,130 149

1
98,973,448,6124,°

1
11,9175,6 141 210 350 492 640 790 940109°

1
14002200 3030 

0,140 157 104177,0;51,2?5,112,5?9,41149 221 370 521 677 836 100°1116014901234°:3230 
0,160 170 112~3'855,427'31 13'586,4 163 243 407 576 747 92411 11°11290 166d26203620 
0,180 1821120189,9:59,41129,214,5:93,011 176: 263 442 626 814 10101121011420:182d2S90:4010 
0,200 1931 12895,6163,1 ,31,115,399,4 189 281 475 674 881 1090,I3CO,I530 198013160,4380 

Umfang = 1,137 m da/di = 1,240 In da/di = 0,2149 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20 ' Cl Isoi.· 

~~"" - 4o - 20 1 - lo l ~ o l + lo ' + 25 1 + 50 1+~~0 1 1!O 21;0 2tO 31;0 1 3to I 4~oT~~Lto l lCito ~!r. 
0,020 29,211 9,411 4,519,65i4,81 12,39,14,6:26,7138,9 1163,2 87,4 112 137 161 1851 235 
0,025 35,6

1
23,717,7j1 1,815,88j2,9217,8132,9148,0 77,8 108 138 169 199 2301 290 

0,030 42,1 28,0?0,9113,916,9213,4321,038,8156,6 92,3 128 164 200 236 273 343 
0,035 48,4132,2124,0,16,0?,9313,93?4,2144,6165,0 106 147 189 230 272 315 396 612 
0,040 54,5136,2?7,0118,018,9014,42,27,350,2173,2 120 166 213 260 308 356 449

1

695 
0,045 60,5140,1 129,9119,919,8414,8930,3155,7181,3 133 185 237 289 342 397 501 776 
0,050 66,243,9132,721,8,10,815,3533,161,0189,2 146 203 260 317 376 437 551 852 
0,060 77,2,51,°138,225,3112,56,21 38,5?1,0 105 172 238 306 375 444 513 651 110°°11370 
0,Q70 87,2157,8~,3128,71 14,217,02,43,680,9 1 J9 196 272 351 429 508 587 74711501158040 
0,080 97,0164,2148,0131,9115,8?,81 148,690,2 133 219 305 393 481 570 658 842;13001790 mm 
0,090 106,70,5,52,6134,9117,38,5653,3199,2 147 241 336 434 531 631 729 93311440)1990 
0,100 115176,5,56,9137,7,18,719,24157,81108 160 263 367 473 579 691 7991020.1580,2180 
0,110 12381,961,040,4'20,09,8962,0 116 172 283 397 512 628 746 8661111 0'17202370 
0,120 131 ~6,964,9143,0!21,3 1 10,5166,0 124' 183 303 425 549 675 803 929111901186°:2550 
0,130 139191,8:68,6145,4:22,5:11 ,1:69,8 131 1194 322 453 586 720 8561 994,1280:199012740 
0,140 146196,672,2147,723,7111 ,7?3,5 138 205 341 480 623 765) 910,1060 I 360,2 I 20?920 
0,160 760 106'78,8152,0125,7,12,780,6 1521226 377 532 688 846101011l8d 1520;23803280 
0,180 172 11485,0156,1 127,7113,6:87,21165 245 410 578 751 9271111011290:1670? 620!3640 
0,200 184 121190,6:59,829,614,693,3 177262 441 625 813 I000POOI40018201286013980 

Umfang = 1,169 In da/di = 1,274 In da/di = 0,2422 
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Innerer Rohr 0 = 275 mm Äußerer Rohr 0 = 292 mm 

.. - Rohrtemperatur In 0 C (Lufttemp. = 20· C) 110f.· E~ ..... ... 
- 401-201 10 1 ~OI+ 10 1 + 25 1 + 50 1 + 75 160 ltO 260 1 2to I S60 I sto 1 460 1 5~0 17tO lo1io 

Stär· :«I!::: 
ke 3;.!! 

0,020 I I I , I 57,3 79,3 102 124 1451 168 213 26,517,6113,2 8,7614,38? , 18113,224,335,3 
0,025 32,421 '6116,2110,815,3512,67116,229,843,6 70,7 98,2 126 154 ISO 20S 264 
0,030 38,225,5119,112,76,323,15

1
19,135,451,7 83,7 116 149 183 2141 247 313 

0,035 43,9:29,421,9114,617,25,3,61 22,040,759,3 96,5 134 172 211 247 286 361 555 
0,040 49.5,31.'1>4. 71 I 6.'1". I 614.05r .945.8 66.7 109 151 194 239 280 324 408 630 
0,045 55,°136,627,4118,2,9,0414,4927,7100,974,2 121 168 216 265 312 361 456 702 
0,050 60,6140, 1130,Y O,Or 8814,92 30,3155,9 81,6 133 185 237 289 344 399 503 774 
0,060 70,7146,935,123,311,55,72135,465,295,6 156 218 280 342 406 47~ 594 9181240 
0,070 80,4i53,339,~26,51 13,1 16,5014O,4 4,4 109 179 250 321 392 465 538 683 1050 1430 45 
0,080 89,9159,444, 129,6114,617,25144,983,2 122 200 281 361 442 522 604 769 1190 1620 mm 
0,090 98,7165,4148,932,5116,°17 ,94r 9,4 91 ,7 135 221 310 398 491 579 670 85313201800 
0,100 107170,953,Oi35,3117,38,6153,8 100 147 242 338 437 538 632 735 93614501980 
0,110 115? 6,257,0137,9r 8,619,2657,7 lOS 158 262 366 472 581 686 796 1020 15801: HlO 
0,120 12381,360,740,319,99,8961,6115 169 281 393 507 625 739 8571100 17102340 
0,130 13086,1,64,3142,7121,110,565,3 122 18O 299 420 541 666 790 917 1170 183012510 
0,140 13790,867,745,0122,211,068,9 129 190 317 444 573 70s 840 97412501950 670 
0,160 150199,5174,149,1124,212,075,7 143 210 350 493 637 787 938 1090 1400 2190 3000 
0,180 1621 10880,153,2

1
26,1 12,9

1
82,2 155 229 382 539 699 863 1030 1200 15401242013330 

0,200 174111585,756,928,°,13,888,2 166 246 412 583 759 938 112013OO167~26403640 

Umfang = 1,200 m daj di = 1,3OS In dajdi = 0,2687 

.- Rohrtemperatur In 0 C (Lufttemp. = 20 · C) 1501.· E~ 
~~ ... 

- 401 20 1- 10 + 01 Stär· 
3;.!! + + + + + + + + + + ke - ,+ 10 + 25 + 50 + 75 100 150 200 250 SOO S50 400 500 750 1000 

0,020 24,2116,1 112, 1 ~,03i4,0012,00 12,1 22,2 32,3 52,5 73,0 93,0 113 134 154 195 
0,025 29,719,8114,8P,Sy ,922,4514,827,4 39,9 64,9 90,0 115 141 166 191 240 
0,030 35,3123,4117,611,75,8°12,8917,632,5 47,5 77,1 107 136 168 197 22( 286 
0,035 40,8126,9120,2 13,416,66

1
3,3220,337,5 54,688,6 123 157 195 228 261 331 510 

0,040 "'r'''F.915," 7,51 3.7323.042.3 61,7 100 139 178 220 258 297 376 578 
0,045 51, I 33,8125,4 16,918,3514,1525,647,1 68,8 114 155 199 244 288 331 419 647 
0,050 56,137,~27,818,519,204,5628 , 151,8 75,5 122 171 219 267 317 366 462 713 
0,060 65,7143, 32,721,610,85,3332,960,6 88,S 145 202 259 317 374 432 SM: 8461140 
0,070 74,,\49.~37.224'1'2,36.08 37.'f".3 101 166 232 297 363 430 496 631 ~'320 50 
0,080 83,5155,7141 ,527,513,76,7941 ,9

1
77,6 113 187 261 334 408 484 559 71111 1490 mm 

0,090 92,°161 ,4145,830,315,07,4646,185,5 125 206 288 370 452 537 621 789122 1660 
0,100 10°166,6149,933,°116,318,0950,2193,0 137 225 315 405 495 589 681 8661340 1830 
0,110 l"'r,·7!" .• 35'1'7 'i' 72,s4.1 101 

148 244 341 439 538 640 74() 9421460 1990 
0,120 11576,6157,5137,818,79,30( 7,S lOS 158 262 366 472 579 690 79711010157°12150 
0,130 123~ 1,3161,0 ,119,9

1
9,8761,4114 168 280 391 504 619 738 853 1090 1690 2310 

0,140 129185,8164,3142,4121 '°110,4 64,7 121 178 297 415 536 659 784 906116018002470 
0,160 14r 4,1170,SI46,5123,011l ,471,5 134 197 329 462 597 733 8741010130020302780 
0,180 15 102176,7150,4124,9112,377,81146 215 360 507 656 806 960 1120 1430 2240 3080 
0,200 166 110,82,254,126,613,283,6 157 233 389 548 711 876 I 050~ 1220 1560 2450 3370 

Umfang = 1,232 m daj di = 1,343 In daj di = 0,2945 

ISO 



Innerer Rohr 0 = 275 mm Äußerer Rohr 0 = 292 mm 

.. - Rohrtemperatur In 0 C (Lufttemp. = 20 ' Cl Iso 1.. 
E~ .... ~ 

1 +0 1 1 + + + + + 1 + + 1-+- '-+ 1+ Stär· 
:CIII!!:: 
~.!!! - 40 - 20 - 10 - + 10 +25 +50 + 75 100 150 200 250 300 1350 400 500 750 1000 ke 

0,020 20,9113,9110,416,91 3,4611,7310.4119,227,9145,4 63,0 80,3 97,8 115 133 169 
0,025 25,817,212,98,5814,272,1313,0123,734,6155,9 77,8 99,8 122 143 165 20B 
0,030 30,720,415,310,25,0612,5315,528,141,066,4 92,4 118 145 170 196 248 
0,035 35,523;617,611,715,822,91 17,8

1
32,447,3 76,7 107 137 168 197 227 286 440 

0,040 4O,2126,619,913,216,5813,29~O,036,6 53,5 86,6 121 155 191 223 258 325 500 
0,045 44,629,6,22,114,717,323,6422,3,40.859,896,4 135 173 213 249 288 364 560 
0,050 48,932,5124,316,2,8,04,4,00,24,5144,966,0 107 149 191 234 275 318 402 617 
0,060 57,6138,228,619,09,4614,71 ~,8153 , 1 77,6 127 176 225 276 325 377 477 732 991 
0,070 65,9,43,7

1
32,821,710,8

1
5,36,32,9161,089,0 146 202 259 317 375 435 552 844 1160 60 

0,080 73,7 9,036,724,312,16,0137,0168,4 100 164 228 292 358 423 491 625 956 1320 
0,090 81,454,1 40,526,8 13 'T6414O'8175 ,6 111 182 254 325 397 470 544 696 1060 1470 

mm 

0,100 89,1 , 9,144,129,314,67,2344,6,82,7 121 200 278 356 435 516 597 766 1170 1610 
0,110 96,4,63,8147,731,615,87,81 148,2189,4 131 217 302 387 473 560 649 832 1270 1750 
0,120 103

1
68,5,51,133,9 16,9~,38151,795,8 141 234 325 416 510 604 700 90011380 1890 

0,130 1I072'9I'3("'0i"'9~'90~'O 102 150 250 347 445 548 647 750 9631480 2030 
0,140 11677,157,538,118,99,40 ,3 lOB 159 265 369 473 582 689 799 10201580 2160 
0,160 11rr,t 2'1 20,9 1O,4f5 120 177 29' 412 529 651 773 896 11501780 2440 
0,180 141 3,169,3,46,0122,811,3 0,4131 194 322 453 583 718 851 989 12701970 2710 
0,200 152 10175,0,49,6,24,612,2 6,2 142 210 350 492 636 781 929 IOBO 1390,2160 2970 

Umfang = 1,294 m da/di = 1,411 In da/di = 0,3443 

.,- Rohrtemperatur In 0 C (Lufttemp. = 20· Cl lsol.· 
E~ 

~:CP-~ 

- 20 1- 10 ~ o 1+ 10 1+25 1+50 1+75 
-- Stär· 

+ + 1 + 1 + I + + + 1 + 1 + 1 + ke ~.!l - 40 100 150 200 250 300 350 1400 500 750 1000 

0,020 18'512,319'1916,1 ~3'061 1,5319'201 17'1 24,7 40,0 55,3 71,1 86,3 102 1191 148 I 
0,025 22,9 15,211,4~,603,79 1,8811,4121,130,649,4 6R,7 88,0 107 127 147 183 
0,030 27,218,113,69,04,4,502,2313,6

1

25,136,458,7 82,0 104 128 151 174 218 
0,035 31,420,915,710,415,192,5715,729,042,068,0 94,8 121 148 1752021 2531 390 
0,040 35,~23,617'711,815,882,9117'8,32'847,6 77,1 lOB 138 168 198 2301 288 442 
0,045 39,726,419,7 13,26,553,2419,8,36,653,3 86,1 120 154 187 221 257 3221 494 
0,050 43, 28,921,,14,5 ,203,57121,840,358,895,0 132 170 206 243 283 357 546 1 

0,060 51, 34,225,617,I ~,504,22125,7~7 ,569,4 113 157 201 245 290 336 4221 650 878 
0,070 59,139,329,~19,69,764,8529,554,5 79,7 130 181 232 282 334 387 4881 751 1020 70 
0,080 66,'t!,1 33,022,0 "'1"46

1

3,361,289,8 147 204 262 320 377 438 551 1 850 1150 
0,090 227 291 356 420 487 615 948! 1290 

mm 
73,4~,836,524,312,26,0236,868,0 99,7 163 

0,100 SO,5 ,439,9 26'613'3r 9 40,' 7',5 109 179 249 320 391 461 535 677 11040 1420 
0,110 R7,31 7,843,328,814,3 ,15143,7180,7 119 195 271 348 425 502 583 738 1140 1550 
0,120 93,8162,1146,630,9115,47,66147,0186,8 128 210 292 375 459544 ,630 79911230 1680 
0,130 100166,2149,632,91 16,4~,20150, 192,9 137 225 313 402 4931583 676 8581320 11810 
0,140 106 0,352,534,9117,418,6853,298,7 145 240 333 430 526 1621 720 91611420 1930 
0,160 11878,1158,338,7119,39,61159,0 110 161 267 373 480 589 697 80B 1030 1590 2180 
0,180 129,85,6163,8,42,4121 ,1110,5164,7 121 177 293 411 530 650 i 770 995 : 1140 >\770 1 2420 
0,200 139192,7i69,OI46,0,22,911 ,4j70,O 131 192 318 448 578 710 843 9801250 '1940 2650 

Umfang = 1,357 m da/di = 1,480 In da /di = 0,3917 
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Innerer Rohr 0 = 275 mm Äußerer Rohr 0 = 292 mm .- Rohrtemperatur In 0 C (Lufttemp. ~ 20° C) lsol.-
E~ 

Stär· .. 1!l-c .. -
- 40 1- 20 - 10 ~O + 10 1+ 26 + 60 1+ 76 

+ + + + + + + + + + ke ~~ 100 150 200 250 300 350 400 500 750 1000 

0,020 I ~Il I , , I I 36,0 50,1 64,0 78,0 92,0 106 134 16,7111 ,18.3315,5512,76(398,3615,322,3 
0,025 20,6113,7110,26,8213,41 1,7110,318,927,6 44,4 61,9 79,0 97,0 114 131 166 
0,030 24,5116,3112,118, 1014,0612,0212,2122,532,8 52,8 73,5 94,0 115 145 157 198 
0,035 28,4118,8r 4,°19,3814,6312,34 14,2 26,Y7 ,9 61,2 85,2 109 133 156 182 229 351 
0,040 32,2121 ,3 15,9r 0,615,32i2,65116, 1129,543,0 69,6 96,9 124 152 177 206 260 398 
0,045 36,0?3,8117.711 .8

1

5,93
1
2,96118,0133,0148,2 77,9 108 139 170 199 231 291 446 

0,050 39,6126,2119,5113,16,543,25119,8136,5153,3 86,0 120 153 188 220 255 322 493 
0,060 46,8131,123,2115,517,7613,86,23,4143,163,0 101 142 182 223 262 303 383 586 792 
0,070 53,8135,8,26, T 7,918,9214,45126,9149,6172,6 117 164 210 257 303 350 444 678 916 80 
0,080 60,6

1
40,4130,120,110,0 ,0°

1
30,3

1
56,081,9 133 186 238 291 344 397 503 7701040 mm 

0,090 67,3,44,8
1

33,5
1

22,311,1 ,54133,762,391, I 148 207 265 324 383 443 560 8581160 
0,100 73'849"36'724'5I2'216'08136'9~B'4 100 163 227 291 356 421 488 616 9471280 
0,110 80, I 3,3139,8126,513,316,6140'T4,2 108 177 247 318 387 458 531 672 10401400 
0,120 86,4157,5143,0128,514,3~, 1243, 179,9 117 191 266 343 419 495 573 727 11201520 
0,130 92,6,61,5146,030,515,*,60146'r,6 125 205 285 368 450 532 616 782 12001640 
0,140 93,2165,3r~,932,416,1 ß,06149, 191,0 133 218 304 392 481 568 658 836 12801750 
0,160 109,72,754,3~6,118,018,99154,7 102 149 244 342 441 540 638 740 943 14501980 
0,180 12°179,6159,539,5119,819,88160,01112 164 270 378 488 595 705 819 1050 161012200 
0,200 13086,4164,6,42,8;21,4110,765,3 121 178 295 414 533 651 770 898 1150 1770~1O 

Umfang = 1,420 m dajdi = 1,548 In dajdi = 0,4369 

.- Rohrtemperatur In 0 C (Lufttemp. - 20' C) 1101.-
E~ 
:;.s~ Stär-
~~ - 40 1- 20 1- 10 1 ~ O 1+ 10 1+ 25 1+ 60 1+ 76 1110 

+ + + I + + + + + + ke 160 200 250 300 360 400 600 760 1000 

0,020 ' I I' " ) , 33,0 45,5 58,2 71,0 83,3 96,0 121 15,211 0,217,6015,06?,521 ,277,6°113,9,20,3 
0,025 18,9112,619,4416,2613,13 1,5619,43,17,3 25,2 40,8 56,272,1 88,1 104 120 150 
0,030 22'5( 5,0111 ,2.' ,4413, 71 1,8511 ,YO,6 30,0 48,5 67,086,0 105 125 143 179 
0,035 26,117,4113,018,6214,312,1413,123,934,7 56,3 77,9 100 122 145 166 208 320 
0,040 29,6119,8114,819,7614,86i2,4214,8127,1 39,4 64,0 88,6 114 139 165 189 237 365 
0,045 33,122,116,5,11,015,4y,7116,5130,344,2 71,6 99,0 127 155 184 211 266 408 
0,050 36,3124,3118,2112,16,013,0°118,2133,448,9 79,2 109 140 171 203 233 394 450 
0,060 43,°128,7121,5114,317,1213,55121,5139,657,8 94,3 130 167 204 241 278 351 536 724 
0,070 49,5,33,0,24 ,81'6,5,8,2r I O,24,~46, 766,7 109 150 193 236 278 322 4()(i 621 838 9 0 
0,080 55,8P7,2,28,OtI8,619,27 4,63128,°,51,675,4 123 170 218 267 315 365 461 705 949 mm 
0,090 62,0~ 1,4,31, I 20,6,10,35,14,31, I 57,483,8 137 190 243 298 351 406 516 7881060 
0,100 68,1 5,4134,°122,6111,315,65134,2163,092,0 150 209 268 328 387 448 569 8721170 
0,110 74,1 9,4136,924,6112,316,15137,2163,4 100 163 227 292 357 422 488 620 9531280 
0,120 80,0153,2139,7126,5113,316,62140,173,8 108 176 245 316 386 457 528 67010301390 
0,130 85,9156,9142,5128,31 14,2i7,08143,0~9,O 116 189 264 340 415 491 567 72011101500 
0,140 91,3160,4145,2130,115,017,5245,7 4,2 123 202 282 364 443 525 606 77T I901610 
0,160 I 02167 ,4150,4133,61 16,818,39~0,9194,2 138 227 317 408 499 590 682 865 1350 1820 
0,180 112174,1155,5136,9118,519,24156,01104 152 252 352 451 553 655 757 960 1500 2020 
0,200 122180,7160,4140,1 /20,110,161,1 11 3 166 276 385 494 606 718 832 10601164012220 

Umfang = 1,483 m dajdi = 1,616 In dajdi = 0,4802 
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Innerer Rohr 0 = 275 mm XuBerer Rohr 0 == 292 mm 

'- Rohrtemperatur In 0 C (Lufttemp. _ 20' C) lsol.· 
~S~ Stär· 
lC'l_ 

- 40 1- 20 1- 10 1 ~ O 1+ 10 + 25 + 50 + 75 I~O I!O 2~0 2!o 1 3~0 s!o 1 ~ I fi~O 1 7~ 1:00 
ke lt..!! 

0,020 I I ~, 1 ' 14,°19,3416,98 ,672,331,16,7,0012,918,730,542,354,065,777,189,5 113 
0,025 17,411,58,67~,782,891,448,7016,023,2 37,7 52,1 67,081 ,595,6 110 139 
0,030 2O,8iI3,8 10,36,863,441,72 10,419,127,745,1 62,080,097,2 114 131 166 
0,035 24,116,(]12,07,~,OOI,9912,IQ2,132,1 52,072,092,8 112 133 152 193 296 
0,040 27,3118,213,69, 4,542,2513,725,136,659,682,0 106 128 152 173 219 337 
0,045 3O,6e?,315,21O,05,062,51 15,328,1 41,0 66,8 92,0 118 143 170 195 245 378 
0,050 33,7 2,416,811,15,602,7~16,9131,045,4 73,8 102 130 158 188 216 272 418 
0,060 39,Y6,62O,OI3,26,62,3,2920,036,853,787,6 121 155 189 224 257324 497 672 
0,070 46,230,723,m5,317,62'3,8223,1 2,562,0 101 )40 180 219 259 298 377 576 776 100 
0,080 52'~"~'017'38'61r'3126'1 ,170 I 114 158 204 248 294 338 428 652 880 mm 
0,090 58,138,828,919,2'9,60

1
4,8129,053,578,1 127 176 227 276 328 378480 730 982 

0,100 63,942,e31 ,821,11O,65,3031,958,885,9 140 194 250 304 360 416 528 8061080 
0,110 69,5 ,234,623,011,55,7734,764,0193,6 153 212 272 332 393 455 576 8821190 

74,9'19,837,324,812,46,23137,5169,0 101 165 229 295 360 426 491 624 9561290 0,120 
0,130 8O,353,539,926,613,36,674O,2~4,0 lOS 177 247 317 387 458 529 67010301390 
0,140 85,757,0 42,5,28,3 14,17,0743,9 78,9 115 189 263 338 414 488 566 716 1t00 1490 
0,160 96,0,63,7 47,5,31,5 15,87,90,47,9 88,3 13O 213 297 380 466 550 636 808 1250 1690 
0,180 J(~~~,O 52,3134,8 17,418,72j52,8 97,5 144 236 330 423 516 611 706 899 1390 1880 
0,200 11576,4 57,°137,9 19,°19,54157,7 107 158 259 361 464 568 672 775 989 1520 2070 

Umfang = 1,546 m da/di = 1,685 In da/di = 0,5217 

ä>:c Rohrtemperatur In 0 C (Lufttemp. = 20 ' C) lsol.· S ... ...., 
,:;;~ -

~ 0 1 + 10 + 25 + 50 1+ 75 

Stär· 
lt..!! + + + + + I + + + + + ke - 40 - 20 - 10 100 150 200 250 300 350 400 500 750 1000 

0,020 12,1~,16( 114,0712,031,02i6,121 11,2 16,4 26,5 30,8 47,0 57,4 67,8 77,9 ~,O 
0,025 15,1 lO,l 7,575,032,51 1,26 7'1 14'0 20,3 32,9 45,5 58,4 71,3 84,0 96,4 122 
0,030 18,112,09,00

1
6,00,2,991,509,01 16,724,2 39,3 54,2 69,6 85,2 100 116 146 

0,035 21,013,911 o'r9513,461, 7410,519,4 28,2 45,6 62,9 80,8 99,0 116 134 170 259 
0,040 23,915,8'12,07,903,931,9712,022,032,1 52,0 71,5 92,1 113 132 153 193 295 
0,045 26,817, 7l3'4~'8r41 2,21 13, 24,636,0 58,1 80,3 103 127 148 171 216 332 
0,050 29,619,614,89,774,882,4414,827,239,9 64,1 88,9 114 140 164 189 239 367 
0,060 35,223,317,61),65,8012,91117,6132,447,4 76,6 106 136 167 196 226 286 438 588 
0,070 4O,8126,9~0,413,516,72'3,3820,337,6 54,7 88,9 123 158 193 227 262 331 507 681 120 
0,080 46,2[30,Y 3,115,37,633,82j23,142,662,0 101 140 179 219 258 298 377 576 775 mm 
0,090 5 1,634,1 25,717,18,524,27125,747,469,2 113 156 200 245 289 333 422 645 868 
0,100 56,8

1
37,6

1
28,218,89,3914,7°,28,4152,376,1 124 172 221 270 319 368 466 712 960 

0,110 62'"1'1,030,820,510,2
1
5,1.,30,9,57,0

1

82,9 135 187 241 295 348 401 509 777 IOSO 
0,120 66,8

1

44,4133,422,1 I1 ,°
1
5,53

1
33,3

1
61,689,6 146 203 261 319 377 435 551 844 1140 

0,130 71,747,6'35,823,71 I ,815,9~35,8166, 1 96,3 157 219 281 343 406 468 594 910 1230 
0,140 76,5

1
50,938,1 25,3 12,66,3 138,270,7 103 168 235 301 367 435 SOl 636 975 1320 

0,160 86,0157,2 42,9~,514,2 7,1 rr~ 79,6 116 190 265 340 414 490 567 719 1100 1490 
0,180 95,6163,347,~31,515,77,87 7,~88,3 129 211 294 378 461 545 631 800 1230 1660 
0,200 10569,2:51,934,417,18,61 2,0/96,9 141 232 323 415 508 600 693 880 1350 1830 

Umfang = 1,671 m da/di = 1,822 In da/di = 0,5999 
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Innerer Rohr 0 =275 mm Äußerer Rohr )6 = 282 mm 

.~ Rohrtemperatur In 0 C (Lufttemp. _ 20· Cl Isoi.' 
~~ .... Stär· :as'::::: I I + I! + 1 + 1 + 1 + + 1 + + + + 1 + ke ~.!! 

- 4() - 20 - 10 _0 +10 + 25 +50 +75 100 150 200 250 300 350 4(}0 500 750 1000 

0,020 I 0,9~ ,291,48 3,631' '~O'915'~IO'd 14,6 23,6 32,9 42,1 51,1 60,4 69,5 87,5 
0,025 13,519,016,77,4,512,241,1316,80112,518,2 29,5 40,6 52,4 63,7 75,0 86,1 109 
0,030 16,2110,818,0515,3712,681,3418,08115,021,7 35,2 48,5 62,7 76,0 89,5 103 131 
0,035 18,~12,59,3516,223,111,5519,371 17,425,2 40,8 56,3 73,0 88,3 104 120 152 231 
0,040 21, 114,210,617,073, 1,76110,719,728,7 46,5 64,1 83,0 100 118 136 173 264 
0,045 24,~ 15,911,917,923,961 ,98iI2,0122,0 32, 1 52,1 72,0 92,9 113 132 153 193 295 
0,050 26, 17,613,218,78[4,4012,2013,2124,335,6 57,8 79,6 103 125 147 169 214 326 
0,060 31,6121,015,710,415,242,62115,829,1 42,4 69,0 95,0 122 149 176 203 255 390 522 
0,070 36,5124,318,2iI2,16,Oy,04118,233,749,2 80,0 111 142 173 204 235 297 453 609 140 
0,080 41,527,6,20,613'"1,873'320,738, I 55,8 90,8 126 161 197 231 267 338 515 693 mm 
0,090 46,4130,8123,0 15,37,68G, 23, I ~2,5 62,2 102 140 180 220 259 299 378 576 777 
0,100 51 '2,34'0~'4 16,9 '48~'24 25,6~6,9 68,6 112 155 199 243 286 331 417 638 860 
O,ttO 55,~37, 127,818,5,9,27 4,64,28,of,4 75,0 123 169 217 266 313 362 456 698 940 
0,120 60, 140,130,°120,°110,05,02130,3 5,681,3 133 183 235 288 339 392 495 758 1020 
0,130 65,°143,1 32,2?1,511O,8

1 
,39132,6159,887,4 143 197 254 310 366 422 534 817 1100 

0,140 69,5146,0,34,5,22,911,515,76134,7163,993,4 152 211 272 331 392 452 573 876 1180 
0,160 78,2

1
51 ,9138,8~,913,06,4 1 39,272,2 105 172 240 307 374 443 511 649 995 1340 

0,180 86,8157,6,43,1 ,714,4 ,18143,5~,21 117 191 267 342 417 494 569 723 1110 1500 
0,200 95,0,63,2147,3,31,515,717,8747,7 7,9 129 210 293 376 460 543 627 796 1220 1650 

Umfang = 1,797 m dajdi = 1,959 In dajdi = 0,6724 

.. - Rohrtemperatur In 0 C (Lufttemp. _ 20· C) '.01.· S~ 
~N~ 

- 40 1- 20 1- 101 ~ o 1+ 101+ 25 1+50 +75 11iio 11! 0 12iio 12! 0 13iio 13t o IJo 
Stär--= + I + 1 + ke ~.!! 500 750 1000 

0,020 1 1 ~l: I 11, I 1 1 21,8 30,0 38,246,5 55,1 63,3 79,9 I 0,016,~4,993,341 ,681°,8415,009,18113,3 
0,025 12'4~"6'2014'13,2'3' '01,21 11,4 16,6 27,1 37,3 47,658,0 68,9 79,0 99,0 
0,030 14,89,94 7,4O~,9212, 1,227,4213,619,8 32,3 44,5 57,069,5 82,1 94,1 118 
0,035 17,2111,618,6115,7°

1
2, 1,42 ,6315,823,0 37,5 51,5 66,,!"O'9 95,2 109 138 210 

0,040 19,~I3'i9'78f''''i',2 1' '6r7~18'O 26,2 42,7 58,6 75,592,0 109 124 158 240 
0,045 22,114,811,07,2813,6311,8111,°120,129,4 48,0 65,9 84,7 103 122 139 177 269 
0,050 24.4116,3 12,218,05[4,032,01 12,2

1
22,332,6 53,0 72,6 94,0 115 135 155 196 298 

0,060 29,0 19'~'4'r"r80 2,"4 ,5126,538,8 63,1 87,2 112 137 161 185 234 357 479 
0,070 33,6122,416,811,15,562,7816,830,845,0 73,3 102 130 158 186 215 272 416 556 110 
0,080 38,2125,419,012,616,31 r' '61 '9,~35,~6', I 83,2 115 148 180 212 244 310 473 632 mm 
0,090 42,828,3?1,2114,217,0813,5421 ,3139,3

1
57,0 93,0 128 165 202 237 274 347 529 708 

0,100 47,3131 ,3i23,4115,6[7 ,8013,9123,543,3163,0 103 142 183 223 262 303 384 585 785 
0,110 51,6134,2125,6117,°18,5314,2725,747,4169,0 113 156 200 244 287 331 421 641 860 
0,120 55,8137,1 127,818,519,2514,6327,951 ,Y5,O 122 169 216 265 312 359 457 697 938 
0,130 6O,O~,OI29,91 19,919,96[4,98130,055,3180,8 131 182 233 285 336 387 493 753 1010 
0,140 64,2142,8i31 ,9?1 ,2,10,6

1
5,3432,1 159,386,6 141 195 250 305 361 416 528 806 1080 

0,160 72,5!48, I 136,1 124,°11 2,°15,99136,366,897,8 160 221 283 346 408 472 597 9141230 
0,180 80,5,53,6,40,226,8

1
13, 6,6514O.4? 4,2 109 178 246 316 386 456 526 666 10201380 

0,200 88,5,59,0,44,229,414, 7r7 ,30,44,3,81,6 120 195 271 348 425 503 580 733 11 3°11520 

Umfang = 1,923 m dajdi = 2,096 In dajdi = 0,7500 

184 



Innerer Rohr 0 = 275 mm Äußerer Rohr 0 = 292 mm 

m~ Rohrtemperatur In 0 C (Lufttemp. = 20· Cl Isol.-

:=~*< 
_20 1_ 10 1 :::0 + 10 1 + 25 1 +50 1 +75 1 1~0 11!0 1 2~0 12io 

Stär-
~.!! + + 4~0 1 5riO 7 to 

+ ke - 40 300 350 1000 
0,020 '.21 ~.I r.".""!I.54IJ'1.61r,.41 12.tl20.0 27,8 35,5 43,3 50,8 58,3 73,71 
0,025 11,47,655,/213,82,1,910,955,72,10,415,3124,9 34,4 44,0 53,763,272,791,2 , 
0,030 13,719, 146,84b,55,2,27 1,136,84,12,5 18,3 29,6 41,1 52,8 64,2 75,587,01109 
0,035 16,010,77,941 ,28

1
2,6311,317,95,14,621,3

1

34,4 47,7 61,2 74,788,0 102 128
1

194 
0,040 18.212.2 •. 0316.""!'.OO!' .50'.",\16.7 24.3 39.2 54,2 69,7 85,0 100 116 146 222 
0,045 20,413,610,2,6,763,371,6810,218,727,244,0 60,7 78,1 95,1 112 129 1641 249 
0,050 22,615,011,217,4713,731 ,8611,220,730,1 48,8 67,3 86,8 105 124 143 182 275 
0,060 27,017,913,48,89

1
4,46,2,2313,424,735,9 58,3 81,0 104 126 1491172 217 ' 330 444 

0,070 31,320,815,610,415,192,5815,6
1
28,641,767,7 94,1 121 147 173 200 253 384 515 180 

0,080 35,5~3,617,711,815,882,9317,732.51 47,4 77,1 107 137 167 197 227 288 438 587 mm 
0,090 39,826,419,713,16.573,2819.8

1
36.3

1
53.086,2 120 153 187 221 2541323 491 1 659 

0,100 44,029,121 ,814,517,26,3,6J?1,914O, 1 58,6 95,3 133 169 207 244 281 357 544 730 
0,110 47,9

1
31,8,23,8

1

15,9? ,943,96? 4,0143,964,2 104 145 185 227 268 308 391 5951 800 
0,120 52,034,* 5,817,318,61 ,30j26.0147,769,7 113 157 201 246 291 335 425 646 870 
0,130 55,937,227,8

1
18,619,28,4,64/27,9,51,475,1 121 169 217 265 314 361 458 6981 939 

0,140 59,839,829,819,89,904,95 9.9155,080,4 130 182 233 284 336 388 491 74911010 
0,160 67,8145,033,7122,411,25,58133,8162,491,0 148 206 263 321 380 438 556 850 1140 
0,180 75,4150,2~7,5125,012,56,2137,6169,4 101 165 230 294 359 424 490 6201 947

1
1270 

0,200 83,255,3 1,327,513,76,8* 1,4176,3 111 182 253 324 396 467 540 684110501410 

Umfang = 2,048 m dajdi = 2,233 In dajdi = 0,8033 

~:c Roh rtemperatur In 0 C (Lufttemp. = 20 · C) 1501.· 

,:;~... , I I + I r I I + I + + I + I + I + I + - + 1 + ' + Stär· ~.!! - 40 - 20 - 10 _0 +10 +25 +50 +75 100 1150 200 250 300 350 400 500 750 1000 ke 

1 I I I ol', 1 l l~ I 1 I 0,0208,6015,7714,2912,8811,441°,7214,2917,93 11,5 18,7 26,033,240,447,754,8 ,69,0 
0,025 10,87,1815,35,3,5811,780,8915,3419,90 14,3 23,232,2

1
41,350,359,268,285,9 

0,035 15,010,°,7,4314,9512,471,23 ,43
1
13,720,032,344,957,669,982,1 95,1 119 182 

0,030 12'98'5916'3914'2712' 121'06~6'39111'817'2 27,7 38,649,360,1 170,781,7 102 

0,040 17,1 11,4

1

8,48
1
5,64? ,81 1,41 ,48115,622,736,851,265,679,7

1
93,6 109 136 207 

0,045 19,112,79,526,3213,151,589,53117,525,441,357,473,7 89,2 105 122 153 233 
0,05021,214,110,6 ,00

1
3,491,7510,6,19,428,245,863,781,799,0 117 135 170 258 

0,060 25'316'8!12'6
1
8'3614,172,0912'623,1 33,654,976,097,2 119 139 161 203 310 414 

0,07029,319,514,69,724,852,4214,626,939,263,788,3 113 138 162 187 236360 483200 
0,08033,322,216,611,01,5,512,7516,630,644,472,3 100 129 156 184 213 269 410 551 mm 
0,09037,324,8,18,512,416,1713,0718,634,249,981,0 112 144 175 206 239 302 460 619 
0,10041,2,27,4120,513,716,8213,39120,6,37,855,289,7 124 159 194 229 264 334 509 685 
O,ttO 45,1130,°122,415,017,4613,72122,5,41,460,4 98,2 136 175 213 251 289 366558 750 
0,12049,0132,624,316,218,10[4,04,24,4

1

45,065,6 107 148 190 231 273 314 400 606 814 
0,13052,8135,126,217,418,74

1
4,35126,348,570,8 115 160 204 249 295 340 431 655 877 

0,14056,7,37,728,118,7
1
9,37\4,66

1
28,251,975,9 123 171 219 267 315 364 462 704 942 

0,16064,°,42,531,921,2110,615,26131,9,58,785,8 140 194248 303 358 413 5237991070 
0,180 71 ,3 7,435,523,611,85,8~135,565,4 95,51156 21 6 277 339 400 462 584 892 11200 
0,200 78,4,52,2!39,1 26,O, 12,9~6,44139,2 :71 ,8, 105 171 239 306 374 442 5091645 986 1330 

Umfang = 2,174 m dajdi = 2,370 In dajdi = 0,8629 

185 



Innerer Rohr 0 = 300 mm Äußerer Rohr 0 = 318 mm 

-:c Rohrtemperatur In C C (Lufttemp. = 20· C) Isoi.· e .. .. N'" 
- 40 1- 20 - 10 1 ~ O 1+10 +25 +501+75 + r + + + I + I + I + I + 

Stär· :cu:::: + + ~.!! ke 100 150 200 250 300 350 400 500 750 1000 
0,020 69,1 146,O;34,4;22,81I,315,62i34,6164,O 93'61~1 214 275133713991 4611 5851 
0,025 82,8,55,4,41, 27,513,56,6941,4 7,0 113 186 260 335 410

1
485i 562

1 
7151 

0,030 96,3'63,9,47,8131,715,4 ,66,47,889,0 131 2161 302 390 480 568 655 836 
0,035 lOS 71 ,8153,7135,517,38,58,53,71100 148 246 343 443 548 648 746\ 955'1490 
0,040 120 79,1 ,59,°139,019,119,46,59,3 111 164 2741 381 495 613: 724 834107°116701 
0,045 131 ~'9r'''f'4,''',",IO'r'i 121 180 300 418 545 674 799 91811801850 
0,050 140 92,3j68,5144,5?2,2111,169,5131 194 325 454 591 733' 87210101290120301 

0,060 157 10477,151,2125,112, 79,°1149 221371 522 680 843 10 lOh 170 1500'237013260 
0,070 172 114184,8i56,2?7,5,13,687,4 165 246 413 585 762 9451130it3201 17OO:26~3730 15 
0,080 186 123,91,5160,8i29,8114,794,6 180 269

1
453 645 840 1040 1250 1470 189030104190 mm 

0,090 199 13197,6
1
64,7

1

31,6,15,7 102 193 289490 700 91411301360 16002070'333014620 
0,100 210 138 10368,133,416,5 lOS 206 307526 751 982 1220 147011730224°:363°:5050 
0,1 10 

220 145 '1" ~35'111'3 "4211 326559 798 1045 1300 1570 1850 2400 3930 5460 
0,120 229 15111374, 36,418,0119228 343589 843 11051380 167011970,25701422°15880 
0,130 237 157 117177,137,818,7 124 238 359617 884 11651455 1760 2OS0 2730 4470 6280 
0,140 245 162 12179,639,019,2 128 247 373644 924 1220153018601219012880147206670 
0,160 259 171 12784,041,020,3 136264 400 6921000 'DOI6T30P1'+w?420 
0,180 271 179 133187,8142,921,2 143279 4247341070 14201800219012595344057108150 
0,200 281 186 13891 ,°144,421,9 149 292 445 7741130 1510192023401278013700:6180:8870 

Umfang = 1,093 m dajdi = 1,094 In dajdi = 0,0911 

~~ ROhrtemperatur In 0 C (Lufttemp. = 20· C) 1501.· 

~~ ... =:1- 20 1- 101: 0 1+ 101+25 1+501+75 1 160 I lto 1260 12to 1 s60 1 sto 14601 560 17to luirio S~:r. 
0,020 55,0:36,5i27,4:18,2;9,0214,48127,6150,8 74,2 121 169 217 265 313 3621 4591 
0,025 66,7144,2,33,2i22,OII1,015,4O,33,5,61,6 91,1 148 206 265 323 383 444 564 
0,03077,551,638,7125,612,66,2838,9,72,2 106 173 242 311 378 449 521 1

1
6641 

0,035 88'O:SS'5:43'8'29'O'1 14'27,os~,0,82'0 121 197 276 355 432, 514 597 764111801 
0,04097,7165,0

1
48,6

1
32,115,87,85 9,1 191,2 134 220 30S 396 484 578 6731858

1

13301 
0,045 107171,153,035,117,38,5753,999,6 147 243 340 437 536 637 7431948147°1 
0,050 11677,057,438,018,79,2558,3 lOS 160 264 371 478 586 696 81010401610 
0,060 132.87,2165,143,2'21 ,210,5166,2124 183 304 428 551 681 810 94111210189012590 
0,070 146!97,0172,247,8123,6

1

",6173,8 138 205 343 482 624 770 919107°,137°;21501297020 
0,080 160 106178,5152,1 125,712,6~0,6 152 225 378 532 693 85410201190,1530,241013340 mm 
0,090 172 11484,456,027,613,687,1 164 244 411 581 757 9341120130016802660'3700 
0,100 183 121189,9159,6:29,3114,493,0 176 261 442 628 8161010 12101141011830:290014040 
0,110 193 12895,063,030,915,298,5 187 278 473 670 8761090 1300 1520,197031504360 
0,120 202 134199,6:66,°132,3:15,9 104 198 294 501 712 929111601139011630,211013370)4700 
0,130 211 140 104,68,8,33,7116,6 109 207 310 526 752 983

1

12301470,17301225013600,5030 
0,140 219 145 108~ 1 '4,35'017'3 113216 324 552 791 104012901550118202380,382°15330 
0,160 23315511576,0137,318,4121233 350 598 862113014201700,2000;262°

1
425015960 

0,180 247 163121 0,°139,319,3 128 248 374 641 925 1220115301850,2170? 85O,466016570 
0,200 259 171 12783,4141,4120,1 135262 395 681 982 130011640199012340308°150607170 

Umfang = 1,125 m dajdi = 1,126 In dajdi = 0,1185 

187 



Innerer ,Rohr 10 = 300 mm. Äußerer Rohr 10 = 318 mm 

:.:;: Rohrtemperatur In 0 C (Lufttemp. _ 20· C) I$GI.· 

,~~ ... 1--1 + 1 + I + + I + + + + + + I + S~ät -
;t.!! - 40 1- 201- 10 _0 +10 +25 +50 +75 100 150 200 250 300 350 400 500 750 1000 e 

0,020 45'9130'6;22'81 15'217'5~513'76122'9142'3 61,8 100 140 180! 220 259 299 376 
0,02556,237,3128,018,49,184,57 ,1 1,776,5 124 171 220 268 318 370 463 
0,030 65,643,6,32,8i21,51O, 5,33133,°160,689,6 146 201 2591316 375 437 550 
0,03574,8149,737,324,512, 6,06137,6

1
69,1 102 167 230 296 362 431 502 633 974 

0,040 83'6155'6~I'5:27'413'516'76142,077'3 114 186 258 332 406 485 564 7121100 
0,045 92,061,2145,~30,114,gJ7,4046,0185,1 125 205 285 368 450 537 625 79011220 
0,050 10066,5149,4,32,816,1 ,02~NI2,6 136 224 312 402 493 588 683 86711340 
0,060 11576,°156,6137,518,59,16157,6 107 157 259 362 470 576 687 7961015

1
158012150 

0,070 128184,763,141,820,6IO,2~,3 120 177 293 411 532 655 780 904115518102470 25 
0,080 14193,0169,2i46,~t 2,611,2170,7 132 195326 456 591 731 869110101290J2030§790 mm 
0,090 152 10175,049,8'24,412,1176,8 144 .212 356 500 648 803 9561110 142022453100 
0,100 1631108,80,1153,2' 6,112,~2,5 155 229 385 542 703 87310401205155512450:3380 
0,110 173 114,85,0156,4127,613, 7,7 165 245 412 582 758 940 1120 1300 1680,2655

1

3660 
0,120 182 12089,559,429,1 14,492,8 175 260 437 621 809 1000 1200 1400 180028603950 
0,130 1911126;93,7:62,2;30,415,197,5 184 275 462 657 8571060127°114901930305514240 
0,140 199 13197,7165,031,715,7 102 193 289 485 692 90511171340

1
15752050325014510 

0,160 214 141110569,7134,016,8 110 209 314 530 758 9931235148011730'226036205040 
0,180 2271501111174,0

1
35,917,8117 224337571 818107013401161011890124703965\5570 

0,200 240 158, 117177,737,718,7 124 237 358 609 877 11501440,1740,205012680,4300,6080 

Umfang = 1,156 m dajdi = 1,157 In dajdi = 0,1460 

G- ROhrtemperatur In 0 C (Lufttemp. - 20 · C) Isol.· 
E~ 
~ ..... 

- 40 - 201- 101 :!: o t 10 +251+501+75 1 Ibo 11t o 12bo 12to 13bo 13to I ~o 
Stär-:rd= 

+ I + I + ;t.!! 500 750 1000 ka 

0,020 39,526,3 19,613,116,5213,25119,7136,4 53,2 86,5 120 1~ 1881 2211 255 322 
0,025 48,4,32,3,24,015,917,933,95 4,244,665,2 106 147 189 2301 272 316 396 
0,030 56,838,°128,218,79,30

1
4,6328,352,4 76,5 125 173 223 270 322 374 469 

0,035 64,8143,5132,3i21 ,310,615,28132,660,087,3 143 199 255 310 370 430 542 835 
0,040 72,8148,7136,124,011,815,90,36,667,298,3 161 224 287 350 417 484 612 949 
0,045 8O,~53,6139,8r6,513,016,49E,4?4,3 109 178 248 318 389 463 537 68211050 
0,050 87,6

1

58,2,43,428,9 14,2!7,07~,0,81,3 119 195 272 349 427 508 590 750 1150 
0,060 10167,050,0133,216,318,14~,894,0 138 227 316 408 501 593 691 88011360 1850 
0,070 114?5,4156,2

j
37,2118,49,IOI57,0 106 156 257 360 465 571 677 788100015602130 30 

0,080 126183,2162, I 41,2120,210,4162,9 117 173 286 40J 518 639 757 8771120117502410 mm 
0,090 137,90,4,67,4,44,8 22,0 1O'9~'5 128 189 314 442 570 705 834 96711240 1940 2670 
0,100 147197,4f 2,5148,1 23,611,773,9 139 204 341 479 621 767 9081050136021302930 
0,110 156104 7,2151,125,112,479,0148 219 366 517 671 827 980 114011470123103170 
0,120 165, 110181,6,54,126,513,1 ,8 158 234 390 552 718 885 1050112301158012490 3430 
0,130 174, 115185,7156,9127,913,8188,5 166 248 414 586 763 940111201310 1680:26703670 
0,140 182, 120189,5159,6129,114,4

1
92,9 175 261 437 618 806 9941180 1390 178O~t3910 

0,160 197113096,9164,3131,515,5 101 191 284 479 680 8871100113l0:1540 19903170
1
4390 

0,180 210 139110368,833,516,61108 205 307 519 738 9621195[1430 1680218034804860 
0,200 2231147 109:72,6;35,317,5 115219 327 557 792 1030 1285 155011 820'237013780~5300 

Umfang = 1,188 m dajdi = 1,188 In dajdi = 0,1729 

188 



Innerer Rohr (21 == 300 mm Äußerer Rohr (21 = 318 mm 

~E Rohrtemperatur In 0 C (Lufttemp. _ 20 ' C) 1501.-
.. ;:'.I ... 

- 40 - 20 - 10 ~ o 1+ 10 1+ 25 1+50 1+75 tto I t!o 12to + r+1 + I + I + 
Stär· 

:~= + + ke :;t~ 250 300 350 400 500 750 1000 
0,020 35,2123,6117,311,715,7312,88117,432, I 46,9 76,5 106 135 1651 1941 223 284 
0,025 43,0,28,9j21,414,217,01 13,5221,5139,557,5 94,1 130 166 202 2401 278' 351 
0,030 50,5134,°,25,216,618,2414,12125,3 6,467,5 111 153 196 238' 285 330' 416 
0,035 57,9138,9129,°119,°19,4214,7029,153,277,5 127 176 226 2731 328 3801 480 738 
0,040 65,°143,6132,6121,410,615,2732,6160,°,87,5 143198 255 311 370 430 542 840 
0,045 72,°148,°136,°

1
23,611,7 5,80 36'r6,5 97,3 159220 284 345 411 479 603 935 

0,050 78,5152,239,325,81 12,7r,33~9, 72,8 106 174242 312 379 451 523 663 \020 
0,060 90,5

1
60,7 5'~30'OI 14'87'34 5,~84,4 124 203283 365 446 529 614 781 1210 1640 

0,070 103168,5
1
51,4,33,716,718,3°151,696,0 141 231 322 416 510 604 700' 894 1380 1890 35 

0,080 114175,Y6,8~,418,519,16157,5 107 157 258 360 467 571 677 78411000 1560 213O 
0,090 284 398 513 630 747 86711 10 17302360 

mm 
125182,761,7 ,9120,119,9562,8116 172 

0,100 135189,2166,4[44,0? 1,6( ,767,8 126 186 309 433 559 687 815 9481210 1890 2590 
0,110 14395,370,946,923,111 ,472,4 135 200 333466 604 743 88210201310 2050 28\0 
0,120 152 10175,149,8,24,5

1
12,177,1 144 213 356499 648 798 9481100 1410 2210 3040 

0,130 161 10779,252,5125,812,8181 ,5152 226 378531 687 8511010:1180 1510 2360 3270 
0,140 169 112~,055,227,013,485,6 160 239 399561 727 900 107°11250 1610 25303480 
0,160 184 '2'90"59'~29'314t3'2 176 261 439620 8051 9961190 1390 1800 28303910 
0,180 197 13°

1

96,8164,°131,415,6100 190 283 476675 878 1090 1300: 1520 1980 3110 4330 
0,200 208 138 103168,°133,316,5107204 303 512727 950 1180 1410 1650,2140 3400 4730 

Umfang = 1,219 m da/di = 1,220 In da/di = 0, I 989 

.. - Rohrtemperatur In 0 C (Lufttemp. = 20 ' C) Isol. · 
E~ 
~!1~ 

- 40 1- 20 1- 10 1 ~ o 1+ 10 1+ 25 +501+75 1 Ito I t! o 12to 12to 

Stär· 
:;t]! + + 1 + + 1 + 1 + ke 300 350 400 500 750 1000 
0,020 31,520,9 15,1' O" r "f,58'15'"F,s 42,0 68,2 94,5 121 147 173 1991 254 
0,025 38,425,6119,112,76,33

1
3,1519,235,551,9 84,2 116 149 181 214 247 312 

0,030 45,430,2122,6,15,07 ,4713,71 22,7~ 1,961,4 100 138 177 215 254 294 369 
0,035 52,234,7125,9

1
17,218,56[4,24126, I ~8,2 70,2 115 159 204 248 293 340 427 660 

0,040 58,739,°129,2 19,49,60 ,76
1
29,5154,378,9 129 179 230 281 331 3841484 750 

0,045 65,243,3132,421,510,65,26
1

32,7160,287,6 144 198 256 312 369 429 541 837 
0,050 71 ,4

1

47,4135,423,511,615,7635,6165,9,96,2 157 218 281 343 406j 470 597 920 
0,060 83,255,°[41,127,313,516,6841,5176,7 112 185 256 330 404 478 554 7021080 1470 
0,070 94,~62,346,530,9 15,3f,57 47',,/,7'1 '28 211 293 378 462 5471 633 805 1240 1700 40 
0,080 104\69,2

1
51,734,317,018,4252,497,3 143 236 328 423 519 614 709 9081400 1920 

0,090 114 76'OI56,8~,6 1 8,619,2157, 107 158 260 362 467 574 679: 785 1005 1550 2135 
mm 

0,100 123182,5161,2 ,620,19,95162,2 116 172 283 395 510 626 743 86011051700 2340 
0,110 'i'l65''f''52''5IO'I'~ 125 185 305 425 551 677 803 932 1200 1850 2545 
0,120 14193,869,8[46,322,911,371,2 133 198 326 456 591 726 863 1000 129012000 2745 
0,130 14998,9~3,848 ,924,211,9 5,2 141 209 347 487 631 775 9221070137512150 2945 
0,140 157 lO4fo7,6151,425,412,579,2 149 221 367 515 670 824 980 1140 14602290 3150 
0,160 172 114\84,8156,0127,713,6

1

86,S 163 244 406 572 742 911 1090 127011630:2560 3530 
0,180 18512391,5

1
60,3

1
29,814,794,0177 264 441 624 809 997119013901180028203915 

0,200 198 131 197,4164,3131,815,7 100 190 282 476 673 8751108012901510119603080 4280 

Umfang = 1,250 m da/di = 1,252 In da/di = 0,2244 

ISg 



Innerer Rohr 0 = 300 mm J(ußererRohr 0 = 318 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20' C) Isol.-
.. N -< stär. 

~~ -40 - 201- 10 ~ o +10 +25 +50 1+75 160 ItO 26012tO 360 3!0 1460 151;0 7tO lcioo ke 

0,020 28,4!18,9114,i9,45:4,72;2,36 14,2:26,1138,0 61,885,6 109 1331 1561 180 230 
0,025 34,9?3,217,411,6l5,7812,88 17,5132,1 47,0 76,3 106 135 1651 1931 224 285 
0'03041'2127'5120'613'716'8213'392°'6138'0155'890'1 125 160 1971229 2671338 
O,03547,2131,6?3,6115,7j7,813,8923,9143,864,2 104 144 185 2281 265

1
3091390 598 

0,040 53,3,35,6,26,71 17,7~,7914,37 126,9149,472,4 117 163 209 25~1 301 350 440 678 
0,04559,2139,429,519,69,7214,8329,9,55,080,1 130 181 232 28~ 336 390: 492 7551 
0,05065,0143,2,32,3 1,51O,615,29ß2,6

1

60,388,0 143 199 255 312 371 430 542 8331 
0,06076,2150,5137,725,112,416,1638,170,2 103 168 235 301 369 437 506

1

' 640 986i134O 
0,07086,6157,4142,928,5

1
14,1 ,OOf43,3,80,1 117 193 269345 423 5011579 73611301550 45 

0,08096,8163,9147,8131,815,717,8048,3,89,5 131 216 302 388 478 563 650 82812801750 
0,090 106170,4152,6i35,0 17,218,56 53,198,6 145 239 334 429 530 622 7201 92014201950 mm 
0,100 116,76,157,0138,°

1
18,79,2657,9

1
' 107 158 261 364 469 579 68 11 789101015602140 

0,110 12481,9161,240,820,19,9662,1 116 170 282 394 508 627 739 8571100 17002320 
0,120 13287,5165,2143, 21 ,410,666,2 124 182 302 423 546 673 796: 9221180 18402510 
0,130140:92,7169,0145,9

1
22,711,370,21132193322452582 716852198612601197012690 

0,140 14797,6172,7148,323,911,874,°1139 204 341 478 617 762 9041048113402100
1

2870 
0,160 162107179'7152'8126,112'981'41154 225 377 531 686 8481010:11741500:23503230 
0,180 175116,86,157,21128,213,988,5167245 411 581 752 930

1
1 I 10,1290 1650?60013580 

0,200 187 124192,0161,030,114,894,8 179 264 443 627 816 1010120014001800:28403920 

Umfang = 1,282 m daj di = 1,283 In da/di = 0,2492 

.. :c Rohrtemperatur In 0 C (Lufttemp. _ 20 ' C) Isoi.· 
~i!-< "I T - l r- ,- -:;-r . ~ Stär· 

~.!! - 40 1 - 20 - 10 1 ~ 0 '+ lo l + 25 '+ 50 l+ 75 160 I!O 260 2to1360 13!0 ~0 1 51io I 7!O lcioo ke 

0,020 26,o'I7,313,O;8,63,4,31 12,1613,d23,934,8 56,678,5 100 122 1 144 166, 210 
0,025 32,1~I,315,910,6,5,302,64!16,029,543,1 69,996,8 124 152 178 206 258 
0,03038,I~,2 18,912,616,273,1I19,0135,151,283,1 115147 180 211244 307 
0,03544,0,29,0,21,814,5 ,213,5822,0140,458,995,9 133 170 208 1 245 282 356 549 
0,040 49,632,8124,7 16,418, I *,02124,8145,666,5 108 150 192 235 277 320 404 622 
0,045 55,2136,4127,31 18,1 ~,0014,4727,5150,874,0 120 167 214 262 309 358 452 695 
0,050 6O'4~'030'01 19'919'9014'9030'255'7 81,4 132 184 236 288 340 394 499 767 
0,06070,7 7,q35,123,31 I,6,5,73135,4:65,395,5 156 217 279 341 400 465 592 9111230 
O,07080,453,6,4O,0?6,5113,2,6,5314O,3e 4,6 109 179 249 320 391 461 S33 680,1050,1420 60 
0,080 89,8,60,O,44,6129,61 14,7~,30145,0,83,5 122 201 280 360 440 519 602 766

1

118011610 mm 
0,09098,9,66,0149,2132,6

1

16,118,03 9,692,2 135 222 310 398 487 575 668 8511310,1790 
0,100 108171,7,53,735,517,58,7°154,0100 147 243 339436 533 630 732 93411440,1970 
0,110 116177,257,8:38,118,819,38,58,1 108 159 263 367 472 578 685 7951015,1570,2140 
0,120 124

1
82,4:61,8140,6120,210,°162, I 116 170 282 394 508 622 738 857 109011690,2320 

0,130 132'87,565,743,121,310,666,1123 181 301 421543 666 790 91711701820:490 
0,140 139'92,2169,145,6122,~II,2'69,61 130 192 319 446 577 709 839 ' 975125011940,2660 
0,160 153 101 175'750'024'61 12'3~6'91 144 212 354 497 642 788 9351090140021802990 
0,180 166 110,82,1154,1 26,7i13,3 3,6 157 231 387 545 706 866 10301120011540:241013320 
0,200 178 118188,358,128,6114,2 9,8 169 250 418 589 765 943 11201310,1680,264013630 

Umfang = 1,313 m dajdi = 1,315 In da/di = 0,2735 

190 



Innerer Rohr 0 =- 300 mm Äußerer Rohr 0 = .318 mm 

-:c Rohrtemperatur in 0 C ( Lu fltemp. = 20 · Cl Isol.· 
E ~ -< Stär· :ca := 

- 40 1- 20 - 101 ~ O + 10 1+25 1+501+751 .;0 11! 0 2~0 12!0 3;0 13!0 ~.!! + + T + I + ke 400 500 750 1000 
0,020 22,5:15,0 1 1,2,7,49;3,7311,86,1 1,220,6l 30,0 48,8 167,6 86,3 105 124 1431 1811 
0,025 27,8,18,513,99,23)4,60j2,30114,025,5137,3 60,0 83,5 107 130 154 1771 224 
0,030 33,Oj21,9 16, 10,9,5,44 ,72116,530,2,44,271,399,3 127 156 183 211 266 
0,035 38,3~,318,91 1 2,66,2613,131 19,1 134,8 51,0 82,5 115 147 181 212 244 3081 474 
0,040 43,3~,621,41 14,27,08(,53121,539,4 57,693,2 130 167 205 240 2771 349 539 
0,045 48, 1 3 I ,823,81 1 5,87,87 3,92124,0~,O, 64,4 104 145 186 229 268 310

1 
392 603 

0,050 52,7134,926,1 17, 1 ß,64,4,30126,3~,21 71,0 115 16O 205 251 296 342 432 664 
0,060 62,°,41,130,7120,210,2,5,06

1
30,9,57,3,83,5 136 189 242 297 350 4061 513 78811080 

0,070 70,8
1
47,°

1
35,2,23,2 11,615,78

1
35,3165,4,95,6 157 217 279 341 403 468' 594) 90811260 60 

0,080 79, 1 52,739,4~26, 11 3,016,48139,773,3, 107 177 245 315 385 455 5281 673,10301 1430 mm 
0,090 87,4158,2 3,528,9 14,317,16,43,880,9 119 196 272 349 426 505 585 749 1140)1600 
0,100 95,7,63,5~7,~3 1 ,515,617,74,47,9188,5 130 215 299 383 468 554 642 823 1250 1760 
0,110 10468,651,234,0 16,98,4051,796,0 141 234 324 4 15 508 602 698 89611370,1910 
0,120 111 173'6i54,9136'~ 18'1 18'99i55'5 103 151 · 251 349 447 548 650 753 967\1480,2060 
0,130 11 ~78,3,58,338,6 1 9,29,5559,1 110 162 268 373 478 588 695 806 10361159012210 
0,140 125,82,9,61,7140,9120,3110,1162,5, 116 171 283 396 509 628 740 8591 100 1700 2370 
0,160 1~9 1 ,6,68,2,45'2122'5 11 '2r'31 1 29 190 315 442 568 699 830 962t 240:191612670 
0,180 151 l 00,74,3149,4~,5p,275'~1 141 1 208 346 486 626 771 914 1060 1370 2120 2960 
0,200 I 108,80,353,3 6,413, 1 1,6 152 225 375 528 683 840 998 1165 1400 2320 3240 

Umfang = 1,376 m da/di = 1,377 In da/di = 0,3202 

.:.~ Rohrtemperatur In 0 C (Luftternp. = 20· C) Isol. -E JS r-o: sr· 
~:i - 40 1-~ ~o 1+~1 + 50 1 + 75 .;0 ' I! O 1 2~o 12!0 13; 0 13t o 14;0 ~ 7t O 11600 k~r-
0,020 19,9;13,2119,9116,6113,301,65119,92118,3126,6 43,1159,6 76,1 92,8 110 1271 158 1 

0,025 24,6, 1 6,412,3,8, 1 714,07~,0212'V2 ,71 33,0 53'°173,9 94,5 115 136 157 196 
0,030 29,2,19,5,14,619,7 14,83? ,40114,6126,9,39,1 63'°188,0 11 2 137 162 187 234 I 

0,035 33,9,22,5, 16,81 I ,2)5,5~2,761 16,9131,01 45,2 72,91102 130 158 188 217 272 419, 
0,040 38,425,4,19,012,716,3 3, 12 19,2j35,1 51,282,7 116 148 179 213 246 310 475 
0,045 42,7128,321,214,17,033,48121,439,257,392,3 129 165 200 238 275 346 5311 
0,050 46,gI3 1,2[23,315,y,7413,84123,4143,2 63,2 102 142 182 221 262 304 383 587 
0,060 55, 36,827,518,39, 1 3~,5427,651,0 74,5 121 168 215 263 311 361 454 698, 942 
0,070 63,4)42,2j31,6?I,O'I IO,515,21131,658,5r85,5 140 194 249 304 359 416 5241 806, 1090 70 
0,08071 ,2147,3135,423,5 11,815,86135,7165,8196,3 158 219 280 344 404 47°1 593 912, 1240 mm 
0,09078,7152,439,1126,013,016,4839,5173,0 107 174 243 3 12 382 455 522 66010201380 
0,100 86,3i57,3:42,8128,5114,y,07143,3? 9,9) 117 1921266 343 420 495 574

1

72-/t 12°11520 
0,110 93,6162,0146,4,30,8115'Y,66146,8186,71 127 209 290 373 450 539 625 79312201660 
0,120 10166,7149,9133,116,58,22150,493,2 136 225 3 13 402 492 583 675 85713201800 
0,130 107171, 153, 135,2 17,618,8°:53,71100 146 241 336 431 528 624 7251 921 1420'1 1940 
0,140 11 ~75,4156,3,37,41 18,619,34,57,0 106 155 257 357 460 564 666 772 984,15202070 
0,160 126~'762'5141'5120'71O'3163'31 118 173 2861400 515 631 747 8651110,1710,2330 
0,180 13891,968,345,522,611 ,369,4 129 190 314 441 568 697 826 960 1230 1900 2590 
0,200 149199,1173,8149,0,24,5'12,2;75,1 140 206 340 480 619 761 190410501340)2080[2840 

Umfang = 1,439 m dajdi = 1,440 In daj di = 0,3649 
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Innerer Rohr!21 = 300 mm Äußerer Rohr !21 = 318 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· Cl 1101.· 

i~'" _ 40 _ 20 -10 i ~ o + 10 1+25 ~ I~~ 1!~1 2~0 12!0 1 3~0 3!0 1 ~O 1 5~0 17!0 I toto s~~r-
0,020 17'9111'91'8'92115'9412'9711'49'8'95116.423'9138'8153'8168'7 83,7 98,8 114 144 
0,02522,114,710,97,3213,66

1
1,8311,020,329,647,966,384,9 104 122141 178 

0,03026,4117,413,08,7°14,3412,1713,1 124,135,2 57,078,81101 123 145 168 212 
0,035 3O,520,215,11O,1 15,0312,5115,2?7,94O,6 66,1 91,2 , 117 142 168 195 246 377 
0,04034,6122,9,17,2 11,4,5,6912,8517,3131,746,275,1104 133 162 191221 280427 
0,04538,6[25,519,112,7,6,34[3,1719,3135,551,783,8 116 149 182 214 248 313 478 
0,050 42,4?8,121,0,14,016,9913,48?1,2,39,257,2 92,6 128 164 201 237 274 346 529 
0,060 50,133,324,9116,68,2914,1425,1 146,3167,6 109 152 195 239 282 325 41 I 630 849 
0,070 57,7 138,328,619,1 19,~4,7728,853,277,6 126 176 225 276 326376 475 728 98280 
0,080 64'9143'232'221'51 10'~15'3732'51160'1 187'8 143 199 255 312 369426 538 82511110 rnrn 
0,090 72,1148,035,823,911,9

1
5,95

1
36,166,897,6 159 221 284 347 411 475 600 9201240 

0,10079,152,639,326,213,16,54139,573,2107 175243312381452523 660110201370 
0,11085,8'57,142,628,414,27,10,42,9179,4 116 190 264 340 415 492569 720,11101500 
0,120 92,51161,546,1 :30,515,2~,6346,2185,5 125 205 285 367 449 531 614 780,12001630 
0,13099,165,8149,2[32,616,318,15149.4,91,6 134 220 306 394 482 570659 839112901750 
0,140 10569,8152,2134,6117,3[8,66152,5197,4 142 234 326 420 515 609 704 897113801880 
0,160 11777,758,138,5 19,2'9,6458,5109159 262 366 472 578 683 792101015602120 
0,180 12885,163,7142,3121,1 110,6:64,21119175290405522639756 877 11201173012360 
0,200 139192,3,69,0,45,722,811,5,69,8130 191 317 443 570 699 829961 1230190012590 

Umfang = 1,502 m da/di = 1,503 In da/di = 0,4075 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20· Cl Isol. -

i~-< -40 -201-10 ~ 0 1 + 10 + 25 1 + 50 1 + 75 I~O l t!o 2~~!0 1 3~0 1 3!; 4~0 5~o I 7~0 --;~ s~!r-
0,020 16,3'10,98,11 15,44 2,7011 ,368,1511 114,921,7135,3 49,O j62,5 76,089,5 103 130!1 
0,025 20,2 13,5

1

10,1 16,6913,3411 ,67,10,1 18,527,043,760,477,2 94,2 112 128 161 
0,030 24'0116,112,017,933,96,1,9812,1 ? 2,132,1 52,071 ,792,0 112 134 153 192, 
0,035 27,918,713,919,184,5812,2914,0?5,637,1 160,583,3 107 130 155 177 223 344 
0,04031 ,7121,2115,8110,515,221,2,6015,8129,042,268,9 94,8 122 148 176 201 254 391 
0,045 35,4?3,6117,611,715,842,9J 17,6132,447,3 76,8 106 136 166 197 225 285 437 
0,05038,9126,0119,4112,9,6,4413.2119,4135,852,484,7 117 150 183 217 250 315 482 
0,060 46,0130,823,0

1
1 5,317,6313,81 ?3,0,42,4

1
61 ,9 101 139 178 218 258 297 375 574 776 

0,07053,0[35,326,4
1
17,618,794,3926,5148,971,3 116 161 206 252 298 344 435 665 897 9 0 

0,08059,639,829,8119,919,904,9429,9155,2180,6 131 182 233 285 337390 494 7541020 rnrn 
0,09066,2144,3133,222,0111,05,51 133,2161,389,6 146 203 260 318 375435 552 8431140 

~:!~ ~~::I~:~I~~:!;::;'I :~:~~::I~~:~I,~~:~9;o~ :~ ;~; ~~~ ~~ :!~: :I~~:~~ 
1 1 1 I 

0,12085,6156,9,42,5128,3114,217,10142,8178,9 115 188 262 338 413 489 565 7181110 1490 
0,130 91,9,60,8145,4130,215,217,61 5,884,5 124 202 282 363 444 525 607 7721190 1600 
0,140 97,664,648,332,2!16,18,0648,8190,0 132 2161301 388 474 561 648 82412701720 
0,160 109:72,1 153,9:35,9: 17,9:8,98:54,~ 1011148 243 339 436 533 631 729 92614301950 
0,180 120 79,259,21'39,419,719,90159,8'1 111 164 2691376 483 591 700 809 1030159012160 
0,200 13086,264,4,42,821,510,8,65,2121 178 294 411 529 648 768 889 1130175012370 

Umfang = 1,565 rn da/di = 1,566 In da/di = 0,4485 
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Innerer Rohr 0 = 300 mm Äußerer Rohr 0 = 318 mm 

-:c Rohrtemperatur In 0 C (Lufttemp. = 20· C) 1501.-
f::l .... Stär-:ca!:: - 40 1 - 2~1 - 1~ 1 ~ o ' + ~t25 1 +50 1 + 75 11;0 ~to 21;0 12to l a1;~~t~-41;0 151;0 17to Ilorio ke ::t.!! 

0,020 " 1 I 32,6 45,2 57,6 70,1 82,7 95,51 1201 15,0,10,0,,,,,48,5,00,2,48
1
1,247,50,13,720,0 

0,025 18,612,49,27,6, 17?,08 1,53,9,27117,1 24,9 40,5 55,7 71,5 87,0 102 1181 148 
0,030 22,214,7 I 1,117,3313,6711,83111,I?O,4 29,6 48,3 66,4 85,3 104 122 140 ' 177 
0,035 25,817,1 ,12,8,8,4714,2612,12112,9?3,634,3 56,0 77,0 99,0 120 142 163 206 317 
0,040 29,419,~14,59,584,8412,4O, 14,6f26,8 39,1 63,6 87,5 113 136 162 185 235 361 
0,045 32,8? 1 ,7116,2110,7,5,40,2,68,1 6,3,30,0 43,7 71,2 98,3 126 152 182 208 263 404 
0,050 36,023,9117,9111,85,982,9518,033,148,5 78,7 109 139 168 201 23°1 292 446 

I 'I I 0,060 42.Y8,4?1 ,3114, 117,07 3,51 ,21 ,3,39,3 57,4 93,5 129 166 201 240 274 347 531 718 
0,070 49,4132,8?4,5( 6,3,8,15

1
4,08,24,6 45,366,2 108 149 192 233 277 3181 403 615 830 100 

0,080 55,837,2127,7 18,4,9,2214,61 !27 ,8151,3
1
74,9 122 169 217 265 314 361 458 698 940 mm 

0,090 62,1 1,4,30,820,5,10,3,5,15,31,°157,183,4 136 188 242 295 350 404
1 

513 781 1050 
0,100 68,2145,4,33,922,5111,3,5,67134,1162,891,8 150 208 267 325 385 445 566 863 1160 
0,110 74,1 ,49,3,36,9,24,512,3,6,1837,168,4 100 163 226 291 355 420 4861 617 9441270 
0,120 79,9,53,2,39,8,26,5113,316,6YO,0,73,8 108 176 244 314 384 455 525 66610201380 
0,130 85,7,57,042,6128,414,217,1142,9179,1 116 189 263 338 413 488 5651 716110011490 
0,140 91,4,60,8145,4130,215,1 j1,56145,784,3 123 202 281 361 441 522 605 765 1180! 1590 
0,160 103167'9,50'7,33'716'9,8'45151'T4'2 139 227 317 406 497 587 678 8631340 1810 
0,180 113174,755,8,37,118'~1~,32,56,3 104 154 252 352 451 552 652 754 959,1480:2010 
0,200 123,81,5'60,840,420,310,361,4 114 168 276 386 495 606 717 8301060,1620,2210 

Umfang = 1,627 m da/di = 1,629 In da/di = 0,4879 

~~ Rohrtemperatur in 0 C (Lufttemp. _ 20° C) Isol.-

$~"" -4~- 20 -1 01 ~ o + IO I + 25 1 + 50 '+~ l1io-1 ~I ~io l a1;o l at o -41;0 151;0 1 7t"J~ s~:r-
0,020 13,1 ~,706,s4'4'3512J71 1'09i6'541 12'01 17'5 28,4 39,3150,2161,2172,6 83,1 105 1 I 
0,025 16,21 :0,7:8,12:5,3712'~1 1,3~8,1214,9 21,735,248,562,1 75,789,3 103 130 
0,030 19,312,819,63,6,4013,2~ 1 ,6019,63,17,8 25,941,8 57,874,1 90,2 107 123 155 
°'°3522,414.8111,217'4113'7°11,85111,2120,6130,1 48,667,186,0 105 124 143 181 277 
0,04025,5 16,8

1

12,8,8,424,212,1112,823,534,355,3 76,498,2 120 141 162 206 315 
0,04528,6118,814,3,9,4214,712,36114,326,338,462,085,6 110 135 158 182 231 354 
0,05031,620,8

1

15,810,45,20:2,6°115,829,242,568,694,8 122 149 175 202 256 1 392 
0,060 37,624,818,8112,416,19,3,1°118,834,650,5181,7 1131145 178 209 241 305 468: 627 
0,07043,528,7121,7114,47,183,59121,7140,158,394,7 131 168 206 243 280 354 541 1 727 UD 
0,08049,3

1
32,624,6

1

16,3 ,1614,0824,6145,466,1 1107 149 191 234 276 318 402 61.6 827 mm 
0,090 55,136,427,4 18,29, 1 2 ,4,56p,515O,673,7 120 166 213 261 308 355 450 689 926 
0,100 6O,614O,1 130,120,0~ 1O,015,0330,3,55,781,1 1 132 183 235 288 340 392497 ' 7601020 
0,11066,°,43,8132,9,21 ,8110,915,5°,33,°,60,788,41144 199 256 314 371 428543 1 8301120 
0,12071,2147,3,35,523,6 11,85,93135,6,65,6,95,7 1156 2 16 278 340 402 464 588 902 1220 
0,13076,4150,738,1 125,3:12,6:6,36

1

38,2170,6 103 ' 168 233 299 366 433 499 633 9731\310 
0,14081,5154,2140,527,0,13,5

1

6,7740,7175,4 110 ' 180 250 321 392 463 535 678 104011400 
0,16091,6160,9145,530,3115,17,58145,7184,8 1241203 282 , 362 442 523 6041766 118°11590 
0,180 102167,4150,4;33,5116,718,37,50,"6194,2 138 225 313 403 491 581 672 852 1310,1770 
0,200 11173,7155,236,5,18,2,9;15,55,4 103 150 247 3441442 540 639 739 938 1440,1950 

lJmfang = 1,753 m da/di = 1,755 In da/di = 0,5622 
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Innerer Rohr flJ = 300 mm Äußerer Rohr 0 = 318 mm 

.. := Rohrtemperatur In 0 C (Lufttemp. - 20' Cl 1'01.-
E,S ... - -- - lJ:i Stär· :.:a:_ 

+ + + + + + + + + + + :co!! - 40 1- 20 1- 10 1 - 0 + 10 + 25 + 50 + 75 1 100150 1200250 1300 / 350400 15007501000 ke 

0,020 11 ,~7, 7515'8~3'891 ,94'0,975,8210,7 15,6 25,3 35,1/44,8 54,~ /~,3 174,1 93,-4 
0,025 14,49,607,2 4,792,40 1,2Q~,2313,3 19,4 31,5 43,355,8 67,780,091,9 116 
0,030 17,211,518,575,712,851,428,6315,9 23,1 37,6 ~1,6 166,6 80,9 95,5 110 139 
0,035 20,013,39,93

1
6,613,311,6510,018,4 26,8 43,6 60,077,4 94,0 111 127 162 246 

0,040 22,815,111,37,5313,771,8811,4~1,0 30,6 49,6 68,2 188,1 107 126 145 184 281 
0,045 25,616,9 12,718,45~,2212,1112,8 123,5 34,2 55,6 76,698,6 120 141 163 206 314 
0,050 28,418,714,09,33,4,67j2,3314,1 5,9 37,9 61,5 84,7 109 133 156 180 228 348 
0,060 33,722,316,711,15,5612,7916,~30,9 45,1 73,4 101 130 159 187 216 272 416 556 
0,070 39,025,819,312,9

1
6,45

1
3,2319, 35,8 52,3 85,2 118 151 184 217 250 316 484 648 140 

0,080 44,3 29,3~1,9 14,67,313,6622,~4O,5 59,4 96,6 134 171 209 246 284 360 549 738 mm 
0,090 49,532, f.'516'3~' 1 ~4, 1024, 45,2 66,2 108 149 191 234 275 318 402 615 826 
0,100 54,71J6,I,ü 18'°19,0 4,5327,249,9 73,0 119 165 211 258 304 352 444 681 915 
0,110 59,6

1
39, 29,519,69,87~,95129,754,6 79,8 130 180 231 282 333 385 485 744 1000 

0,120 64,3142, 131 ,921 ,21O,~5,3532,3~9,2 86,3 141 195 250 305 361 417 527 808 1090 
0,130 69,2145,8134,222,811, 5,74 34,6~,6 92,9 152 210 270 329 389 449 569 871 1180 
0,140 74,O~,~36,624,412, 6'13136'~'O 99,4 162 225 289 352 417 482 610 933 1260 
0,160 83,~55,1 41 ,2 27'513'~:88~ 1,6 6,7 112 183 255 327 399 472 544 691 1060 1430 
0,180 92,5161,~~:8ßo,515,3 ,64~6, I ,2 125 203 284 364 447 525 605 

77°11180 1590 
0,200 10167,1 ,233,416,7 ,38 0,6193,5 137 223 311 400 489 577 666 8471300 1750 

Umfang = 1,879 m da/di = 1,881 In da/di = 0,6316 

-:c Rottrtemperatur In 0 C (Lufttemp. ~ 20· C) 1'01.-
E,S ... 

1--.-- - ,- .1 Stär· 
""- + + + + + + + + + + + :CO!! - 40 _ 20 /_ 10 1 _ 0 +1 0 + 25+50 + 75100150 1 200 1 250 1300 1350 1400600 750 /1000 ke 

0,020 1O,$,07~,~3,~1 ,770,89/5,30'9,75 14'2123, I 32,0 40,849,7 58,6 67,5 84,9 
0,025 13,28,8516'88!4,~,19 1,096,6012,1 17,628,6 39,5 50,861,8 73,1 84,0 105 
0,030 15,810,67, ,5,21 ,60 1,307,90 14,521,034,0 47,1 60,773,9 87,2 100 126 
0,035 18;412,39,1 6, 13,021,519,2016,824,4139,5 54,7 70,585,9 102 116 147 223 
0,040 20,914,0 10,4j6,89

1
3,451,72I0,419,1 27,845,0 62,4 80,297,8 116 132 168 25~ 

0,045 23,415,711,7 ,73,3,861,9311,721,431,250,5 69,9 90,0 110 13O 148 188 286 
0,050 26,0 "'112'98,5414'27~, I3I2'f,7 34,6 55,_ 77,2 100 122 143 165 208 317 
0,060 3O,~20,615,41O,2,5, lOi2,55 15,4 28,2 41,2 67,0 92,8 119 145 171 197 249 380 510 
0,070 35,~23,817,811,815,922,9617,8r2,8 47,9 77,9 108 138 168 198 228 290 442 591 11Ö 
0,080 40, 27 ,0?O,213,416, 71 13'36~,2 37,2 54,3188,4 122 157 191 225 259 330 503 672 mm 
0,090 45,YO,1 122,515,017,513,76 2,6141,760,698,8 136 175 214 252 291 369 563 753 
0,100 50,1 33,224,816,6

1

8,30,4, 16125,0,46,ü 67,0 109 151 194 237 279 322 408 622 835 
0,110 54,736,327,2,18,1 9,0514,54?7,3

1
50,3 73,4 119 165 212 259 305 352 447 681 917 

0,120 59,1 9,429,~19,619,824,92I29,6154,5 79,7 129 179 230 281 331 382 484 741 1000 
0,130 63,542,431,7121 ,2110,615,3°131,8158,886,0 139 193 248 303 357 412 523 8001080 
0,140 68'Of,3,33 ,'1"",7 11 '3,5'68,34'T'0 92,2 149 207 266 324 383 443 561 8581150 
0,160 76,~51, 1 ,38'3f" 112,8,6,3~38'5 71 ,0 '04 169 234 301 368 434 501 635 9721310 
0,180 85,4156,942,6128,414,2?,06~2,878,8 116 188 261 336 411 485 558 708 10901460 
0,200 94,062,646,9,31,315,617,76 7,°186,5 127 206 287 370 452 534 615 779 1200:1610 

Umfang = 2,004 m da/di = 2,006 In da/dl = 0,6963 
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Innerer Rohr 0 = 300 mm Äußerer Rohr 0 = 318 mm 

G:i; Rohrtemperatur In 0 C (Lufttemp. = 20· C) Isoi.· 
E~ ... 

- 401 20 1-: 1 ~0 +101+25 +501+751160 1!0 1260 2!0 1360 3!0 1 ~0 1 560 1 7!0 1 Icioo 
Stär· ... -

~~ ke 

0,020 1 'I I 1 ,94 13,0 21,2 29,5 37,7 45,9 54,0 62,2 78,2 9,72 6,:14,9013,271 ,640,824,90
1

8, 
0,025 12,1 ,1216,08

1
4,042,021,016,0911,1 16,2 26,4 36,5 46,7 57,1 67,0 77,2 96,6 

0,030 14,69,7°17,2514,812,40 1 ,20 7,2613,3 19,4 31,5 43,6 56,0 68,2 80,1 92,2 116 
0,035 17,011,318,425,60,2,801 ,4018,4T 5,5 22,6 36,6 50,6 65,0 79,2 93,2 108 136 206 
0,040 19,412,99,60,6,40,3,191,599,60 17,7 25,8 41,7 57,7 74,0 90,2 106 122 155 235 
0,045 21,714,410,8 ,18

1
3,571,7810,8,19,8 28,9 46,8 64,7 83,0 101 119 137 174 264 

0,050 24,015,911,917,9213,951,9711,9121 ,9 31,9 52,0 71,8 92,0 112 132 152 193 292 
0,060 28,619,014,219,45 ,722,3614,226,2 38,1 62,1 86,1 110 134 158 183 231 350 471 
0,070 33,222,016,511,°15,502,7416,5130,4 44,3 72,1 100 128 156 184 212 269 408 548 180 
0,080 37,625,018,712,516,243,1218,834,5 50,2 82,0 113 145 177 209 241 306 465 624 mm 
0,090 42,2'28,0 O,913,96,973,48e l,038,5 56,2 91,8 127 162 198 234 270 343 521 699 
0,100 46,730,923,115, 7,703,85 3,242,5 62,2 101 140 179 220 259 299 379 577 774 
0,110 50,833,8'25,3 16,918,424,20125,4~6,6 68,1 111 153 196 241 284 327 415 631 850 
0,120 55,1

1

36,627,4 
18,3 9,14~,'.27 "r'6 73,9 120 167 213 261 308 355 450 685 925 

0,130 59,239,429,5 19,79,84
1
4,9229,654,5 79,6 129 180 230 281 332 384 485 739 998 

0,140 63,442,231,6 ~I,O 10,55,2531,758,4 85,2 138 193 247 301 356 412 520 793 1070 
0,160 71,847,735,7 ~'8I1'9"923":r2 96,5 157 218 279 341 403 465 590 901 1210 
0,180 79,853,2

1
39,7 ~6,513,26,5939,9 3,7 107 175 243 312 381 450 519 659 1010 1350 

0,200 ~,1~,5143,7 ~9, 114,57,2443,980,9 118 193 268 344 420 496 572 726 1110 1490 

Umfang = 2,130 m dajdi = 2,132 In da/di = 0,7571 

c,:c Rohrtemperatur In 0 C (Lufttemp. ~ 20 · C) Isoi.· 
E~..., Stär· "'"- - 40 1- 20-1~ 10 1 ~ 0 : tOT+25 +501+75 160 1!0 260 12!o I360 13!0 ~o 560 17!0 11cioo ke ~~ 

0,020 1 ~~, I I 19,827,535,242,8 50,4 58,0 73,3 I 9,1616, 11 ,58
1

3,061,531°,764,57 ,4512,2 
0,025 11,4~,605,703,801 1 ,900,95,5,6910,5 15,2 24,7 34,1 43,8 53,3 62,672,2 91,1 
0,030 13,79,116,8014,532,261,12

1

6,79
1
12,5 18,2 29,640,752,563,8 75,086,4 109 

0,035 15,910,617,9015,26i2,63 1,137,88114,5 21,1 34,447,461,274,1 87,1 101 127 193 
0,040 18,1 12,1 9,00',9912,99 I '4T, 1 6,' 24,0 39,254,069,784,4 99,4 115 145 220 
0,045 20,313,510,116,713,351,6710,118,526,9 44,060,678,294,7 112 129 163 247 
0,050 22,514,91 1,2 ,4313,71 1,8511,2120,529,8 48,867,286,6 lOS 124 143 181 273 
0,060 26'817'8I3'48'86~'43i',20 13,4124,' 35,6 58,280,5 103 126 148 171 216 328 441 
0,070 31,1 ~0,715'51 1O,35,1412,5615,5128,5 41,5 67,693,7 120 146 172 198 251 382 514 200 
0,080 35,3~,517,611,7 ,842,9117,6

1

32,447,0 76,8 106 137 166 196 226 286 436 586 mm 
0,090 39,5 6,319,7113,1 16,5 3,2519,736,352,8 86,0 119 153 186 219 253 320 488 657 
0,100 43,7129,121,7114,517,2313,59121,8,40,158,5 95,2 132 169 206 243 280 354 540 728 
0,110 47,9131,9123,8115,9?,913,94123,9143,9164,0 104 145 185 226 266 307 388 592 798 
0,120 51 ,9j34,5?5,8,17 ,28,5914,28125,9147,7169,5 113 157 201 245 289 333 422 643 865 
0,130 56,°137,2127,8118,59,2714,61 127,951,475,0 122 169 217 264 312 360 456 695 932 
0,140 6O,0,39,9?9,819,8?,94,4,94i29,9155,0180,4 130 181 233 283 334 386 489 746 1000 
0,160 67,8,45,1 133,8,22,5,11,2,5,57133,8,62,390,8 148 206 263 321 379 437 554 8461140 
0,180 75,5150,2137,625,°112,516,2°137,7169,31 101 165 230

1
294 359 424 489 619 9451280 

0,200 83,1,55,3141,4,27,5113,76,83,41,576,1 111 182 253 324 396 468 , 539 683 1050,1410 

Umfang = 2,256 m da/di = 2,258 In da/di = 0,8145 
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Innerer Rohr 0 = 326 mm. Äußerer Rohr 0 = 343mm-

0,020 74,3149,4'36,7~'512,1 16'03!37' 168,7 100 165 230 296 362 428 4961 627 
O,02589,0159,2:44,2j29,414,47,17144,4~3,1 121 199 279359441520 604i 768 
0,030 1O~68,4i51 ,233,9 16,58,25151,396,~ 1.41 232 324 419 516 611 705 897 
0,035 117176,8i57, 138,018,59,2257,6 109 159 263 '367 477 590 696 80410301600 
0,040 129185'0163,2~1'8201410,2163,5 120 17.~ 293 409 533 660 780 8961150

1

1800 

Isol.· 
Stär· 

111"00 ke 

0,045 140192,3

1

68,6145,422,211,169,2 130 192 322 448 586 726 861 988127020001 
0,050 15099,173,5148,824,012,0174,6141208 349 487 636 789 9371080139012190 
0,060 16911182,754,926;813,4184,6160 237 398 560 731 90610901250161O2550~20 

0,070 185 122190,9160,329,414,693,7 177264 443 628 81910201220141018301289014010 16 
0,080 200 13298,2'65,331,815,8 101 193289 486 693 906112013501157012030324014490 mm' 
0,090 214 141 105169,533,816,8 109 208 311 ·526 753 9811220 1470 17101221 1357014960 
0,100 22e 149111 3,135,617,7 115221332 564 80810601310158018502400388015420 
0,110 236156116[76,737,318,5122233350 599 8591120140016901980'2580'42005870 
0,120 246 163 121 179,938,819,3128 245 368 632 9071190149018OO21102750j4500

1
6320 

0,130 255 168 1251~:,74O,220,0 133256385 663 95412501570190022302920~780674O 
0,140 263 174 129E,241,520,6 138 265 401 691 99813101640 199023503090

1
50607170 

0,160 278 183 13690,*3,721,7 146 283 429 742 10701430 17902180 257013400 561(J 7970 
0,180 290 192 14294,2145,722,7 153 299 455 788 1150153011930123502780136901613018770 
0,200 301 200 14897,5,47,423,5 160 314477 831 1210 1620120601252029803970664019540 

Umfang = 1,172 m da/di = 1,088 In da/di = 0,0839 

~~ ROhrtemperatur In 0 C (Lufttemp. _ 20· C) lsol.-
~!!"" r-- ,I. - - ,1-r --- Stär· ~- + + + + + + + + + + + ~.!! -40 1- 20 1-10 - 0 + 10 + 25 + 50 1+75 100 150 1200 250 300 350 400 1500 1750 1000 ke 

0,020 59'1 139'~29'419'59'7014'8229'6154'6 79,6 130 181 233 2841 3361 38811 492 
0,02571,547, 35,723,611,75,8035,866,197,6 159 221 284 346 412 476 6061 
0,03083,0155,3141,627,513,56,72141,677,4 113 186 259 334 ~I 483 559 7151 

0,040 105169,6152,334,516,98,41 2,697,7 144 237 331 425 520 620 721 92111420 
0,035 94'362'547'131'115'27'60~7'187'9 129212 296 380 4~ 553 640 8211260 

0,045 115 6,2157,037,718,59,1957,7 107 158 261 366 469 5751 684 795110201580 
0,050 12482,461,740,720,09,9262,4116 172284 399 513 628 746 868111101730 
0,060 141 193~670,01146'322'711'3171'1 133 196326 460 592 7301872101011300:203012770 
0,070 1571 77,5151,325,312,5179,3148 220 377 518 670 8261 98511501 1470~103190 20 
0,080 171 113

1
84,555,827,713,686,6 162 242 404 572 744 9161090 1280 164012590,3590 mm 

0,090 184 12290,9160,029,614,693,4 176 262 440 624 8121000 1200 140011810,28503970 
0,100 196 130196,6163,931,515,4 100 189 280 474 672 87610901130015201970

1

31101
14340 

0,110 207 137 102167,5133,116,3 106 200 298 505 720 940117014OO163~0'21203370~ 
0,120 21 144 '107170,834,717,1 112212 316 535 765 9% 1250149017 22603620,5040 
0,130 226 150 11273'~36'117'8 117 222 332 562 8081060132015801850241038705490 
0,140 235156116176,637,518,5 122231 347 590 8501l1013901660195d2550:411O!5720 
0,160 251 165 123~ 1 , 39,919'71130 249 376 639 9251210 1520 18302140281014560

1

6400 
0,180 265 174 13085,642,020,7 138 266 401 685 9921300 1640 19902330306050107050 
0,200 277 183 136:89,31«,0~ 1,6 145 281 424 728 105014OO1760'2130251O,33001§4407690 

Umfang = '.1,203 m da/di = 1,117 In dafdi = 0,11O:! 
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Innerer Rohr 0 = 325 mm Äußerer Rohr 0 = 343 mm 

GlE' ~ Rohrtemperatur In 0 C (Lufttemp. ~ 20 · C) lsol.· 
." Stär· 

~~ ~20 1 - IO I ~ o + IO I + 25 1 + 50 1 + 75 1 1~0 1I!o l2ilo ~I s~o Isto 4~0 5~01 7!~ ke 

0,020 49'2~2'8'124'~16'3~'OSI4'0~4'5'145'2 66,2 lOS 151 193 23~ 277 320 404500 1 
0,025 6O,2139,92~,~!.19,79,8014,89i30,I55,2 81,8133183 235 ~~I 340 395 
0,03070,1 146,635,°123,011,45,70,35,264,9

1
95,7158 215 277 338i 401 467 591 

0,035 79,9~,~2139,8126,2 13'06'~i40'0174'0 109 179246 317 3871 461 536 680 1050 
0,040 89,5 9, 44,429,~ 14,5-.7,2244,882,9 122 200 277 356 4~ 518 602 764 1180 
0,045 98,465,4148,832, 15,~7,9149,3191,2 134220306 394 481 573 672 846 1310 
0,050 107171,1152,935,117,318,6153,5199,4 146 240 334 431 527 628 730 930 1440 
0,060 123,81,060,5140,119,819,84161,41114 169 278 388 503 6161 735 853 1090 1690 2310 
0,070 138~90'767'6144'8122'111'0168'81 129 190 314440 570 700 834 9681240 19302650 25 
0,080 15199, 74'2149'2124'~12'075'S 142 210 348 487 634 782 930 1080 1380 2180 2990 
0,090 16 10080,253,326,112,9]82,2154 228 .381 533 695 BtlOi 1 030 1190 1520 2410 3320 mm 
0,100 17 11~85,9:57,OI27, 13,SI88,2 166 245411 578 754 935111201290 1660 26303630 
0,110 1 12291'0'60'329'514'~94'0 177 262440622 8121101012001390 1800 2850 3930 
0,120 1951129:95,8163, 31,1115, 99,5! 187 278468662 8671070:12801490 1930 3070 4230 
0,130 204j 135 100166,6,32,516,1 105, 197 294494 70.3 9181 11~13601590 2060 3280 4530 
0,140 2~ 140 105169,433,9116,911091206 309 520 742 9691 12~1430 16802180 3480 4820 
0,160 229 1501 11 74,6136,318,0 118 223 336 567 811 10001320 1590 1860 2420 3880 5400 
0,180 24 1601 11979,~~,4H9,0: 1261239 361 610 875 11~143d17302030 2650 4250 5970 
0,200 169 126,83,1j4U,420,0 1331254 383 652 936 12301154Q:1860,2190 28704600 6520 

Umfang = 1,235 m dajdi = 1,146 In dajdi = 0,1361 

~~ Roh rt emperatur In 0 C (Lufttemp. ~ 20 0 C) Iso I.· 

~~-< -40 1-201-:- :0 1+lo l+251+501+751Iio 1 I!;1 21>0 1~to Is1>o Is!o I Jo 51>0 17to I uito S~:r. 
0,020 42,428,2

1

!:21,01114,016,9713,4721,1139,056,9 92,3 1281 164 200: 2361272 346: I 
0,025 51,734,525,717,018,4714,2225,8~47,569,6 113 157 202 245, 28~ 336 426 
0,03060,740,5,30,1120,09,9314,93130,255,882,0 133 185 238, 289 343

1 
398 504 I 

0,035 69,2146,2,34,4(22,811,315,62134,7164,093,7 153212 273 3311 3941 458 581 895 
0,040 77,6~2,038,5125,512,66,2938,97I,9 105 172 239 307 374: 444! 5161 6561010 
0,045 85'~~7'21~42' 28,113,916,92)43,°179,4 116 190 265 3411 4161 49315731 7301130 
0,050 93,~2,2 ,330,815,1 ,56146,886,6, 127 208 2901 374 4561 542 630 8031240 
0,060 1 71,553,435,417,48,6854,2 100 148 243338 4371 5341 634 739 9441450 1990 

0,080 134i88,7166,3~,021,61 1O, 67,3 126 185 306 428 552 683 80s 9361200 1870 2570 
0,090 145196,&,72,147,823,511,6,73,31 137 202 3351471 6l0: 75318901030 13202080 2860 mm 
0,100 156 104177,651,425,212,5 9,0 148 218 364 511 665 819· 9 1130 14502280 3140 
0,110 166 111~2,654,6126,913,384,4 159234 391 551 7181884:10501220157024703400 
0,120 176 1I7187'3~7'8128'414,;1 9,6 1691250 417589 769 947111201310168026603660 
0,130 185 12391,560,8129,914,794,611781265 442626 817\1010

1

12001400179028503920 
0,140 194 12H5,463,631,215, 99,3 187 279 466 661 862

1
1060127014801190030304180 

0,160 21( 138~I I0368'~33'716'61 108 204 304 512725 9481180141016401212033804690 
0,180 224 148 11073,435,8117,71115 2191328 555 786110301128011540 18OO!23303720 5190 
0,200 23~ 15711777,7 37,718,7 1232341 349 595845110011370166019502540140505670 

Umfang = 1,266 J11 da/di = 1,175 In da/di = 0,1612 
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Innerer Rohr 0 = 325 mm Äußerer Rohr {21 = 343 mm 

m:E ROhrtemperatur In 0 C (Lufttemp. _ 20 · Cl Isol.-
I!! ::I ... 

- I~ - I Stär-
"'= + + + + + + + + + + + ~.!! - 40 - 201- 10 1- 0 1+ 101+25 +50 +75100150200250300 350 1400 500 1750 11000 ke 

0,020 37, 25'218112.5Jt>'183'O'1I8'''''''''~50'2 81,1 1113 11 176 ~ , 302: 
0,035 45,831,023,115,37,513,75~3,*2,O 61,5 100 138 177 216 297 376 
0,030 53,936,527,217,98,824,4027,249,572,0 118 163 210 255 3~ 353, 449 
0,035 62,U4I,73I,020~IO,15,0l3I,1 ~7,O 82,8 136 188 242 294 ~ 4071 511 790: 
0,040 69,7 46'f" 722,~",35,61 34'T'2 93,5 153 212 Z13 333 395 459, 577 900 
0,045 77,151, [",,325,2 I 2j'",\,,"'57 I ,2 104 170 235 303 370 438 51 11 644,1000 
0,050 83,956,041,827,613,76,7842,178,0 114 186 258 332 406 481 559 7081090 
0,060 96,865,t,532'115'97'8t,890'~ 132 217 303 391 478 565 655183211290 1760 
0,070 11073, 54,836,117,9ß,8855,2 103 150 246 345 445 546 647 748 95 14802020 35 
0,080 122~, 160,539,919,89,80161,2 115 168 275 385 499 611 725 840110701 167~2280 mm 
0,090 134 ,666,043,721,510,667,0 125 184 303 425 548 673 800 93111~18602530 
0,100 144~5,~ I,~47,123,111,472,4 135 199 329463 598 735 87510201290120302770 
0,110 153 1O~'850,224,712'177,5 145 214 356 499 646 796 ""'I"001400F301O 
0,120 162 108 ,3/53,226,212,9182,4 154 228 381 533 693 855102 \180j1510 3703260 
0,130 172 11 84,6,56,127,613,787,1 163 242 404 568 739 911109012 16202540 3500 
0,140 181 12~,6'59,0129,O 14,391,6 172 256 427 601 78119641150 13~1720:2700374O 
0,160 196 Ij,t"31,315'599,8 188 2BO 469 663 86311171:'270 1490 1920 3020 4190 
0,180 210 139 103,68,4133,616,7 1O~ 203, 302 509 721 93911701390 163°:2110133404630 
0,200 223148, 110172,735,817,7 11 ~ 21 8J 323 547 776 102012601510,1770,2290136505060 

Umfang = 1,298 m dajdi = 1,204 In dajdi = 0,1857 

c.:;: Rohrtemperatur In 0 C (Lufttemp. _ 20· Cl "0'.-
E~~ -
~]i - 40 - 20 1- 10 ~ o 1+10 +25 1+501+75 160 I!O 260 12!0 360 13!0 I ~o 'Joi JoTutoo s~:r-
0,02033,722,4116,8111,115,552,76116,8130,9145,1 73,1 101 129 1571 1851 2131 271 1 , 
0,035 41,027,3120,41 13,616,7513,36i20,~38,0 55,489,5 124 159 194 229' 264 333 1 

0,030 48,5132,2124, 116'0(7'94~3'9524'2144'~8 65,6 106 147 188 2301 2711 313: 395 
0,03555,837'0127,718,4p, 134,51128,0151, 75,0 122 170 217 265

1
313 362 456 706 

0,040 62,8141,6\31,220,710,2 ,~31,5157,984,3 138 191 246 300 354 409 518' 8041 

0,04569,6
1
46,234,4

1
22,911,3 ,62

1
34,9

1

64, 938 154 212 273 334 394 457 579
1

898 
0,050 76 3~,5137,6125,OI2, 6,16138,170,5 103 169 233 300 366 433 501 636 985! 
0,060 88'7E'7~'929'114'j'1344'3,82' 120 198 274 353 432 511 590 7511160 1570 
0,070 10066,549,833,016, ,0950,293,2· 137 226 314 404 49" 585 675 86313301820 40 
0,080 111 3,9 ,3136,618,2 ,99155,9 1~1 153 252 351 452 553 656 756 97115002060 mm 
0,090 122 1'260'64O'119'99'~6I'3 114 169 277 387 499 609 725 83S 108016602290 
0,100 1 32!88,0165,5143, 21,510,766,5 124 184 302 422 545 665 7~ 918118°118202510 
0,110 14194,5 0,246,523,011, 71,4 133 198 326 455 589 720 859 994128019802720 
0,120 150 100174.5149,4 4,4,12,176,1 1421211 349 488 631 775 92411070138°1214012930 
0,130 520 675 828 9861140 14702290 3150 
0,140 167 111 2,855,0/27, 13,4,84,8 160 236 393 551 716 880 1050 1210 1560i244~013370 
0,160 183 12190,5159,829,614,692,8 175 260 434 611 791 9731160 135011740 74 3780 
0,180 197130197,5164,431 ,815,71100 190 282 473 665 864 106012701~119201302 4190 
0,200 211 139 104168,733,916,71 107203 301 508 719 935 11501370110UUJ209033 4580 

Umfang = 1,329 m dajdi = 1,233 In dajdi = 0,2096 
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Innerer Rohr 0 = 326 mm Äußerer Rohr 0 = 343 mm 

E~ Rohrtemperatur In 0 C (Lufttemp. ~ 20· C) Isoi.· 

i~~ -401-201-101 ~+ I~ I + 2S I::I:~J~~;[Jo~!~t~ 1 3!oLto I Ja 17to luito ~:r. 
0,020 3O'520'21 15'I I IO'15'04~'5115,i27'9140'7 1 66'0 91,0 1:16 1 142 1671 193 246 I 
0,02537,224,718,6112,46,17 ,0818,734,350,2 ,81,3 113 144

1
177 207 2391 304 , 

0,030 43,929,2e2,0114,67,29 ,62~2,140,71159,6 1 6,2 134 171 211 246
1 

284 361 
0,035 5O,433,6,25,216,818,36i4,14~,4146,969,0 111 154 ]98 243, 284 328 416 6391 
0,04056,937,928, 18,99,4014,66i28,652,8176,8 125 174 223 2741312 372 471 729 
0,045 63'342,aI3I,5120,91 IO,4~,161131,{I58,7185,5 1 139 193 248 305' 359 415 527 812 
0,050 69'5~6'134'522'91 11'4~'6534'864'494'1 1 153 212272 1334 396 458 580 892 
0,06081,453,940,3126,7113,216,57140,6175,°[ 1101180 250 321 ' 394 466 540 68410601430 
0,070 92,6 1) 45,8130,4,15,°17,48\46,2,85,5 1261206 287 369 4511535 618

1 
784121011650 45 

0,080 10468, 5I,O~,OI6,7~,3415I,6195,6 141 231 322415 509, 601 69518821137°11870 
0,090 ]1475,2156,237,3118,319,12156,7 105 155 255 356458 565 666 770 98015202080 mm 
0,100 12381,360,840,519,99,8861,5 11511691278 388 501 6181728 843110801t67d 290 
0,110 13287,4165,3143,51121,410,61166,2.124 182301 420543 669] 789 915117018102490 
0,120 14193,269,61:,322,811 ,4:70,7 132 194 322 451 583 1 718· 851 9851260 19602680 
0,130 1499S:äb ,849,024,212,o'75,O 140 2071343 482 622 765 9091050 13502loo:2880 
0,140 157 104l77,651,625,512,6(79,1 148 219 364 511 660 813 964 112011430224013070 
0,160 172 11484,956,327,913,786,9 164 2421402 567 730 90510801250 160025103450 
0,180 .186 123l91,760,9130,OI 14,8~,4 178263 439 619800 99211801380;177°:278013830 
0,200 200 132,97,9165,032,115,81101 191 282 473 669 869 11070,128015001920,304014190 

Umfang = 1,360 m dajdi = 1,262 In dajdi = 0,2330 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isoi.· 
... ~~ - - I -. Stär-
;:!? ~1-=-~0 1 - 10 1 ~ o 1+,o l+2s l+soC75-' t~to ~ 2tO~0 '-3tO -4tO 15to 17tO luito ke 

'0 1 I ' I I ~ - 1 
0,020 27,018,513,8

1
9,234,602,30 13,825,5 37,1 60,384,0 107 130 154 179 224 

0,02534,222,717,011,35,6512,8117,°131,545,974,4 103 132 162 190 220 277 
0,03040,6t26,920,213,46,67ß,3220,237, 54,588,5 123 15'1 194 226 260 329

1 0,035 46'8~3O'923'315'417'653'8 123'3143'OI62'8 102 142 181 225 262 300
1 

381 587 
0,040 52,9 ,826,317,4(8,644,28126,448,6170,9 115 160 205 254 297 340 432 666 
0,04558,7 ,729,219,39,574,7729,454,179,0 128 178229 281 331 3801482 745 
0,05064,542,632,°121,210,55,24132,259,586,9 141 196253 307 365 419 532 821 
0,060 75,4 '21~37 '5124'812'36'13137'7169'7 102 1671231 297 363 430 496 63119721310 
0,07085,8,57,3 2,728,214,16,98)42,9,79,6117 191 266341 417 494 570 7261120152° 50 
0,08095,864,1 7,7 1,615,77,80148,089,0 131 215 299384 469 556 642 81912601720 
0,090 1061'70,652,6134,817,28,5652,9198,2 144 237 331 425 519 616 713 910:1400 1910 mm 
0,100 1151'76,657,337,818,79,29f57,6 107 157 259 361 465 569 675 781 1000 15402100 
O,tlO 124182,3161,7140,620,110,061,9 115 169 280 391 503 617 733 8491080168012280 
0,120 132187,966,°143,321,510,766,2 124 181 301 420 541 664 791 9151160 181O~2470 
0,130 140193,170,O!46,022,~I1,370,41 131 193 321 449578 710 847 979125011940 660 
0,140 14898,073,8

1
48,6/24,011,974,2[139 205 340 476 614 756 89910401133012070~ 

0,160 163 10781,2,53,3 6,313,1!s2,01153 226 377 530 683 840 1ooo
1
11 6011490?33013190 

0,180 177 117187,957,628,414,189,1167247 412 581 750 92411001280
1
1640125803540 

0,200 189 125194,2!61,8~30,515,195,7 180, 266 445 629814100011200140017901282013870 

Umfang = 1,392 m dajdi = 1,292 In da/di = 0,2558 
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Innerer Rohr 0 = 325 mm Äußerer Rohr 0 = 343 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· Cl Isot.-

',:'.-!:!"' I 1 + I I + I + I + I + I + + I + I + I + , + Stär· 
3:.!! -40 - 20 - 10 ' - 0 1+ 10 +25 + 50 + 75 100 ISO 200 250 300 350 400 500 750 1000 ke 

0,020 24,0116,oT12,0:8,ooi3,971 :98[12,0;22,0 32'°152, 1172,2 92,2 112 1321 1531 193 
0,025 29,619'714,8,9 .. 8514'882,~14,~7,239,7 64,289,0 114 140 IB4J 190

1
239 

0,030 35,123,317,5111,7i5,782,1:19117,732,247,1 76,1 106 136 167 1951 225 284 
0,035 4O,726,920,113,46,653,34rO, ,37,154,488,°1123 157 194 2261 260 328 505 
0,040 45,930,4? 2,815,27,533,77123,0142,0161,6 99,6 139 178 219 2561 295 372 574 
0,045 51,133,825,316,98,374,17'25,646,868,6 111 155 198 244 [ 286

1
330 418 642 

0,050 56,2,37,2127,8118,519,204,58:28,0:51.575.5 1231171 218 267 315 3641 46 t1 708 
0,060 66,243.732.721,710,85,3932,961,089,0 145 202 258 316 373 432 547 840 1140 
0,070 75.61150,037,524,812,416,151137,6:69.9 102 1671232 297 363 1 429 498 632 9671320 60 
0,080 84,656,*2,0127,913,96,8842,2178,4 114 189 262 335410 1 484 562 716111001500 mm· 
0,090 93,262,°146,3130,7115,317,59146,7186,7 127 210 290 372 454 1 5381 623 799112201680 
0,100 10267,6,50,533,516,718,27i51,094,7 139 229 1318 407 498 590 684 881134011850 
0,110 11073,054,5136,2118,08,9455,1 102 150 249 345 442 541 , 642 744 95814602010 
0,120 1I8178,2158,438,7j1 9,319,58159,0 110 161 268 371 1476 584 692 8031030 1580'2170 
0,130 125 3,2:62,1 r.1,1 120,510,2;62,9 117 172 286 397 509 626 1 741 86111100 1700:2320 
0,140 133'87.9165.6:43.621,610.766.6 124 182 302 422 541 666 790 915,1170 1810,2470 
0,160 14797.3172.61'48.1 123,911.9;73.81137202 335 470 604 745 884103°11320204012800 
0,180 160 10679,1 152,5126,012.9,80,4 150 221 368 518 667821 973114011460:2260

1
3110 

0,200 172 11485,456,6,28,013,9186,8, 162 239 400 562 727 893 1060 1240 15901247°13400 

Umfang = 1,455 m dajdi = 1,350 In da/di = 0,3000 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· Cl Isol. · 

~~.." - 40 - 201- 101 ~ O 1+ 101+ 25 :-0 + 751 160 11! 0 ' 260 12!0 1360 Isto 1 460~r 7~'ö0 s~~. 
0,020 21,214,111O,6?,08

1
3,5111,75 10,6 19,528,3 45,963,581,2 199,0 117 135 1691 

0,025 26,21 7,4 13,08,714,32
1
2,1513,0,24,135,156,578,6 101123145 168 210 

0,030 31, 120,7 15,511O,45,132,5515,5i28,7 41,667,1 93,6 119 146 173 200 250 
0,035 35,9j23,9 17,912,0,5,92f ,9418,0133,148,1 77,6 108 138 169200 232 290 446 
0,040 40,727,020,213,6

1
6,70,3,32;20,4137,454,488,1 123 157 191 227 263 330 506 

0,045 45,~30,122,515,17,47 13,70122,7141,760,898,3 137 176 213253 293 369 566 
0,050 49,833,224,816,58,214,08124,945,967,1 109 151 194 235279 322 408 624 
0,060 58,9139,1129,219,519,70 ,82'29,3154,379,2 129 179229280331 3824847441000 
0,070 67,4144,8,33,6? 2,3 1 1,1 5,5433,6

1

62,391,° 149 206 264 324 382 440 559 8601160 70 
0,080 75.8150,3i37,725,0112,516,23137,970,1 102 168 233 299 366 430 499 631 97411320 mm 
0,090 83,955,7141,727,8 13,816,88,42,077,8 113 186 259 332 406 479 555 703

1
1090,1470 

0,100 91,960,945,530,3115,1 17,5246,0j85,2 124 204 284 365 446 527 610 7741200,1620 
0,1 10 99,6166,049,3132,8 1 6,318,141149,81~:,2 135 222 309 397 484 574 665 843,13001770 
0,120 10770,853,0,35,217,58,74153,5,99,1. 145 239 333 427 523 621 719 91111410:1920 
0,130 114 5,5156,537,518,79,3457,0 106 155 256 357 458 561 665 771 97915\02060 
0,140 121,80,1 :59,9'39,819,819,92:60,6 113 165 273 380 489 599 708 8211050 1620'2200 
0,160 13489,066,5144,1 ;22,0'11,°167,2 12<; 184 304 425 548 671 794 9211180;18202480 
0,180 146;97,7;72,748,424,°112,073,7 137 202 334 468 604 741 8781020131020202750 
0,200 1581 106,78,652,1126,013,0179,8149219 362 509 659 809 961 11201430~2220:3020 
Umfang = 1,517 m dajdi = 1,408 In dajdi = 0,3423 

201 



Innerer Rohr {21 = 325 mm Äußerer Rohr {21 = 343 mm 

.. - Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isoi.· 
E~ 
--!j'" 

- 401- 20 - 10 ~ O 1+ 10 + 25 +50 
+ 1 + 

Stär· -- + + + + + + + + ke ~.!! + 76 100 160 I 200 250 300 S60 400 500 750 1000 

0,020 19,d 12, 7'9'516,3~3, ~'58'9'5217 ,.25,' 41,2 57,1 73,0 89,0 106 121 1531 
0,025 23'5~5'611'717'7 3,881,9411,721,631,5 50,9 70,8 90,0 110 130 150 190 
0,030 Z7 ,918,513,89",61 ,30 13,9125,737,5 60,6 84,1 lOS 131 155 179 226 
0,035 32,3 1,416,010,7, 2,6616,2~,743,2 70,1 97,2 125 152 179 207 262 401 
0,040 36,7 4,318,212,16,04 ,0218,4

1

33,749,1 79,5 110 142 173 204 235 298 455 
0,045 41''E,1 20,313,5 '743'l'537 ,754,9 89,0 123 159 193 228 263 3341 509: 
0,050 45,1 ,922,414,9 ,4413,71 2,641,660,6 98,4 136 175 213 252 291 368 563 
0,060 53,2i"',~26,517'"i'834,41 6, t,27I'8 116 162 207 254 300 346 437 668 903 
0,070 6I'~"13OJO'3I0'15'063O'6 ,682,5 134 187 239 293 346 400 506 772 1040 80 
0,080 68,8145,9~, 22, 911 ,4~, 7IJ 34,5,63,8 93,2 152 212 271 331 392 453 573 8761180 mm 
0,090 76,450,9 ,025,412,76,3138,3170,8 104 169 235 302 369 437 505 638 9781320 
0,100 83,7 .8141'727'813'916'9241'9~'7 114 186 258 332 405 480 556 703 1080 1460 
0,110 91,°160,6145,2130,115,17,5245,5 ,3 123 202 281 361 442 523 605 766 1180 1590 
0,120 

98'OI65'''r''''i'''16f"149'''I''''8 133 
218 303 390 477 565 653 830 1280 1730 

0,130 105r,8 2,134,617,38'66~2,497,3 142 234 325 419 512 606 701 89313701870 
0,140 11 1 4,1 5,4~,718,49,18 5,7 103 151 249 346 446 547 648 749 95414702000 
0,160 124~,5161 ,7 ,920, 10,262,1 115 169 279 388 501 614 726 84Z107016702250 
0,180 13~J~:~?7,6~,822,411,2,68,~ 127 186 308 430 555 679 804 9321190 18702500 
0,200 14798, 73,3 ,624,312,2\74, 138 203 336 470 606 742 877 1020131020502750 

Umfang = 1,580 m da/di = 1,467 In da/di = 0,3829 

D- Rohrtemperatur In 0 C (Lufttemp. _ 20· C) 1101.· 
E~ 
:S~"'"< 

-! - 11 + o f ,J I I I + I + I + I + ' + + I + I + I + + 
Stär· 

~.!! - 401- 20 - 10 - + 10 + 25 + 50 + 75 100 150 200 250 SOO S50 1 400 500 750 1000 ke 

0,020 
I 1 I I ' I 23,0 37,5 52'°166,3 81,0 95,5 110 138 17,311,6,8,6515,80

1
2,90 1,458,6515,8 

0,025 21,4 14.3 IO'l15f,56 I, ~IO' 719,6 28,6 46,5 64,282,3 100 119 137 171 
0,030 

25,517 ,1112,7 '~'1'" 12,"f'" 
34,2 55,3 76,498,1 119 142 163 204 

0,035 29,61 19,81 14,819,80~,882,4314,9127,2 39,5 64,2 88,5 114 138 165 189 237 365 
0,040 33,6122,416,7)11,1 ,532,7616,830,8 44,9 73,0 101 130 158 187 215 270 415 
0,045 37,5125,018,7112,5,6,193, 18, 34,4 50,2 81,5 113 145 177 209 240 303 464 
0,050 41,427,620,6,13, 7 '8513'42I20'~'O 55,6 90,0 124 159 195 231 266 335 512 
0,060 49,032,7124, 16,218,094,0424, 45,0 65,7 107 148 189 232 274 316 399 610 822 
0,070 56,3,37 ,6,28, ~18, 7i '33r" ".,2 51,9 75,8 123 171 219 268 317 365 462 706 953 90 
0,080 63,4i42,331,8,21,110,5,5,25,31, ,6 85,6 139 194 248 303 358 414 524 8001080 mm 
0,090 70,447,035,223,4 11 ,715,~35,3165, 1 95,2 155 216 277 338 399 462 586 8951210 
0,100 77,3151 ,6138,6125,712,816, 138,~71,5 104 170 237 305 372 440 510 666 9901340 
0,110 84,1 ~,041 ,8127,914,017,00142,~77,7 113 185 258 332 406 480 556 705 10801460 
0,120 9O,9,60,~45,1 ?0,0 15,1 7,53i'~5,4183,8 122 200 279 359 439 520 600 763 11701580 
0,130 97~64,6148,2132, 1 16,18,0548,6,89,7 131 215 300 386 472 558 645 820 12~l7oo 
0,140 I 68,6151,3134,217,18,53~1,895,6 140 229 320 412 504 596 688 876 1~1820 
0,160 116176,5,57'1~:119,OI9'5157'7 107 157 258 360 463 567 671 775 986 15~2060 
0,180 127~,2,63,0 1,9120,9110,5163,5 118 173 285 399 513 628 743 859 1090 16 2300 
0,200 138j91,7i68,5 ,8122,811,4169,1 129 189 312 436 561 688 815 943 1200 186012520 

Umfang = 1,671 m da/di = 1,525 In da/di = 0,4219 



Innerer Rohr 0 = 325 mm Äußerer Rohr 0 = 343 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20· C) lsol.-

,:..:i .... -, I i+ I 1- 1 +- + - + +-, + ' + + I + I + -:; Stär-
3:- - 40 - 20 - 101 _ 0 +101+ 25 1+50 +75 1 100 150 200 250 300 350 400 500 750 1000 ke 

0,020 15'91O'617'94115'30~'~1'3~7'9714'~21'2 34,648,061,274,788,0 102 1 1281 
0,025 19,713,1 ~9,816,5513, 1'6~3i9'8418' 26,342,659,375,992,5 109 126 158 
0,03023,415,6

1
11,77,79 ,901,9311,8e1,731,451,070,690,7 110 130 150 1 188 

0,035 27,218,113,6 ,~,52i2, 13,7~,1 36,459,181,8 105 128 151 174 219 337 
0,040 3O,912o,6115,41O,2i5,1*,5515,51::,541,467,293,0 120 145 172 197

1
249 382 

0,045 34,723,017,211,45,722,85J1 7,331,846,375,3 104 134 162 183 222 280 429 
0,05038,225,4119,0112,6116,313,14119,1135,151,383,3 115 148 179 213 244 1310 474 
0,060 45'330'122'6~' 15'07'50J3'74122'6~'760'899'3 137 176 214 254 291 13691564 760 
0,07052,434,8,26, 17,38,64

1
4,33. 6,1 ,170,1 115 158 203 248 294 337 1 4271 654 882 100 

0,08059,239,429, 19,69,7914,89 9,554,579,4 130 179 230 281 333 383 485'1 7421000 mm 
0,090 66'0~3'8132'721'81O'915'4532'81160'788'5 144 200 257 313 371 428 1 543 8301120 
0,10072,5 ,136,023,912,°15,9936,166,7197,4 159 220 283 345 408 472 5991 916

1
1230 

0,110 173 240 309 377 446 515 ~10001 1350 
0,120 84,856,342,2128,~14, 7,0 ,378,3' 115 187 259 334 408 483 557 i 7071~1460 
0,130 9O'8160'3145'2'130'~15'017'5145' ,9 123 201 279 359 438 518 599 7 117 1580 
0,140 96,9

1
64,448,232, 16,018,0048,5 9,4 131 214 298 383 469 553 641 8121250 1690 

0,160 10872,1 3,835, 17'9!s'9~,Q 100 147 241 336 431 528 622 720 916141 1910 
0,180 119 9,3159,2139, Hp119,87 9:~ 111 163 267 373 478 585 692 801 101 157012130 
0,200 130186,264,542,9121NO,BI65:11121 179 292 409 525 643 760 881 1120i1720~34O 
Umfang = 1,706 m da/di = 1,583 In dajdi = 0,4594 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20 · C) Is~t . 

,:;;~ '" - I + I I I + + , + + I + + + + r-:;:- Star· 
3:~ - 40 - 201- 10 _ 0 +10 1+ 25 + 50 + 75 100 150 200 250 300 350 400 1 500 ! 750 11000 ke 

0,020 13'79'2216'93;4'60112'32!1 '1 ,I 6:6,93 12,7 IB,5 30,0 41,5 53,2 64,9 77,088,1 1111 1

1 
0,030 20,4 13,610,216,803,4011,6910,2 18,9 27,444,4 61,3 78,5 95,9 113 130 165 
0,02517,111,4 '5715'702'B61'~428'6015'823'037'351'565'980'4 1 94'7 109 138 

0'03523,715,71 11,817,B913,~1,9611,B21,931,851,571,291,1 112 131 151192 293 
0,04027,0 17,8 13'4IB'96~'4812' 13,524,936,258,681 ,0 104 127 149 172 218 334 
0,04530,219,915,010,05,002, 15,127,940,565,690,9117143 167 193245 375 
0,050 33,4~2,01 16,6 1l,1 ,5312,7 16,7ßO,844,972,5 101 129 158 186 214 271 415 
0,060 39'826'31 19'81 13 '2,6'~61 ,3019,9136,753,486,6 120 154 188 222 255 323 4951 664 
0,07046,130,5 2,BI5,217,603,8123,0 2,561,7 100 139 178 218 258 296 374 573

1

769 120 
0,08052,234,6

1
25,9117,218, 4,3126,°

1
48,170,0 114 158 202 248 292 337 426 651 875 mm 

0,090 58,338,6129,019,29,644,8229,0153,67B,0 127 176 226 277 326 376 476 728 980 
0,10064,142,5131,821,210,65,33132,°159,186,0 140 194 249 305 360 415 526 804Jt OSO 
0,110 69,846,434,823,111,55,8034,964,493,7 153 212 272 333 393 453 575 87BII190 
0,120 75'3~'137'6125'0 12,46,2637,7169,6 101 165 229 294 360 425 491 623 1 954,1290 
0,13080,853,7 ,3126,813,36,724O,4'74,B 109 , 177 1246 317 387 458 528 67010301390 
0,140 86,2 7,3143,0128,614,37,16~3,1 179,9 116 190 264 339 415 490 566 718 111011490 
0,160 96,8164,4,48,2132,0 16,O~,021!B,3189,9 131 215 298 382 468 553 639 B11 125011680 
0,180 108171'353,4135,417,6 ,86153,5

1
99,7 145 238 332 425 520 615 711 902 139011870 

0,200 IIB77,9,58,538,719,219,6858,6 109 159 261 364 467 571 677 7BI992 1530,2070 

Umfang = 1,832 m da/di = 1,700 In da/di = 0,5305 
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Innerer Rohr flJ = 326 mm Äußerer Rohr flJ = 343 mm 

~s Rohrtemperatur In 0 C (Lufttemp. = 20· C) Isol.

~~ .... =-:[20 1- 10 1 ~ O I.HO + 25 +60 1 + 75 1 1~0 I lto 1 2~o 1 2!0 3~0 310 1 ot1Jo 5~0 17t O 1:00 s~~r-
0,020 12,3~,216,1714,1*,0611,0316,181 1,318,1 126,837,247,457,768,1 78,698,6 I 
0,025 15,21O,27,6215'~1~,541,277,6514,1 22,7 33,446,059,071,684,597,2 123 
0,030 19,212'19'08~6'0613'031'519'1216'827'139'854'970'685'6 101 116 147 
0,035 21,214,110,5 ,0~3,5 11,751O,619,531 ,5 46,2 63,5 82,0 99,5 117 135 171 260 
0,040 24,116,0 12,07,99~,Om~,00 12,122,235,952,572,393,1 113 133 154 195 297 
0,045 27,0 17,9 13,518,9*,48'~,2413,624,84O, 1 58,881,0 104 127 149 173 218 332 
0,050 29,919,814,919,9014,95~,4714,9127,444,3 65,2 89,5 115 141 165 191 241 368 
0,06035,6123,617,711,05,892,9517,8

1

32,752,677,8107 138168 198 239 288 440 588 
0,07041,1 127,4120,513,76,843,4220,637,961,090,3 125 160 195 230 265 335 511 686 140 
0,080 46'73 1'0~23'3i I5'57'7513'8*3,3142'91 69'3 102 142 181 221 261 301 381" 580 782 
0,09052,234, ,9 17,3~,654,3426,047,8 77,4 114 158 202 247 292 337 425 650 876 mm 
0,10057,738,2,28,6119,19,5314,7928,7152,885,5 126 175 224 273 322 372 469 719 969 
0,11062,941,731,220,810.415,2431,4157,893,6 137 191 245 298 352 407 513 7861060 
0,12068,045,134,8122,511,35,6634,062,6 101 149 207 265 323 382 441 5571854 1150 
0,13073,1148,536,3 4,112,116,0736,6:67,4 109 161 222 285 348 412 475 601 9201240 
0,140 78,1 ~~,838,8'125,813,OI6,4839,0172,0 116 172 238 306 373 441 509 645 984 1330 
0,160 87,9158,343,629,014,6~,2843,981,0 131 194 270 346 422 499 575 730 112°

1
1510 

0,180 97,664,7148,~32,216, 1 ,0848,8190,0 146 215 300 385 470 556 640 814 1250 1680 
0,200 107171,0153,1 135,317,6,8,8653,5198,8 160 236 329 423 517 611 705 1 896 137011850 

Umfang = 1,957 m da/di = 1,186 In da/di = 0,5968 

~fJ Rohrtemperatur in 0 C (Lufttemp. - 20· C) Isol.-

~il"" - I I 1 + 1 1 I "+ -I+' - "+,... + + + - +- r-:;:- + 1 -:;:- S~är-
~- - 40 - 20 - 10 _ 0 "' 10 +25+ 50 + 75100 11502002603003604006007501000 e 

0,020 1l,27,46;5,60:3,751,88b;94j5,62 10,314,924,533,743,1 52,362,071,289,7 I 
0,025 13,99,3016,964,632,311,1616,9712,818,630,441,853,7 65,1 77,088,5 111 I 
0,030 16,611,1 ,8,3 15,512,751,38i8,3415,3 22,236,349,964,078,092,0 106 133 I 
0,03519,312,99,66

1
6,393,201,609,7017,825,842,058,074,590,5 107 123 155 236, 

0,040 22,014,7111,°17,2913,651,8211,020,229,348,066,084,8 103 122 140 177 2691 
0,045 24,616,512,318,18~,102,0412,322,6 32,953,974,095,0 116 137 157 198 302, 
O,05027,218,213,619,05~,52:2,2613,625,036,559,481,7 105 128 151 174220 334 
0,060 32,421,716,21 1O,81~,4012,70 16,329,8 43,470,998,0 125 153 180 208 263 402 537 
0,07037,625,118,8

1

12,516,2613,13

1

18,934,650,482,2 114 146 177 209 241 306 467 624 
0,080 42,8i28,512I,314,2~,,1013,5521,439,3 57,293,5 129 166 202 238 274 348 530 711 1&0 
0,090 47,8131,823,815,9 ,923,9723,944,064,0 104 144 186 226 267 308 389 593 796 mm 
0,100 52,8135,0126,217'58,7614,39j26,4~,670,7 115 159 205 250 295 340 430 656 883 
0,110 57,~:~,328,619,19 5514,7928,8

1

53,177,5 126 174 224 274 322 372 471 719 968 
0,12062'X1,531,120,71O,415,18131,357,584,1 137189243297350 403 510 7811050 
0,130 67,0~,733,4 22,311 ,2p,'58~3,662,0 90,6 147 204 262 320 377 435 551 843 1140 
0,140 71'8147'8135'823'811'915'971:~'9~66'4 97,0 157 219 280 342 404 467 591 9031220 
0,160 81,Ot 3,9E,326,813,516,71t:,674,8 110 178 247 317 J!38 458 528 66910201380 
0,180 90,060,044,929,815,0 ,4545,1 ,1 122 198 275 354 433 511 589 7471150 1540 
0,200 99,0~66,0!49,532,716,4,8, 18!49,391,2 134 218 303 390 477 563 648 82212701700 

Umfang = 2,083 m da/di = 1,933 In da/di = 0,6590 
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Innerer Rohr 0 = 32& mm Äußerer Rohr 0 = 343 mm 

cD:i: Rohrtemperatur In 0 C (Lufttemp. - 20· C) Isol.-e«l Stär· ~fl-c ~ I .1 +~- ~r, + 1 + 1 + + + 1 + + + + + ~.!! - 40 - 20 1 10 - + 10 +25 +60 +76 100 160 200 250 300 350 400 500 7S0 1000 ke 

0,020 10,36,9015,1513,45 1,7210,8615,169,42 13,7 22,331,1 39,7 48,3 57,0 65,7 82,71 
0,025 12,88,5616,4014,262,131,06

1

6,4211,7 17,1 27,838,5 49,3 60,1 70,7 81,6 102 
0,030 15,410,217,64'5,082,541,277,6614,0 20,4 33,246,0 59,0 71,9 84,6 97,5 122 
0,035 17,911 ,98,87 5,902,951,48~,90 16,3 23,8 38,553,3 68,5 83,5 98,5 114 143 216 
0,040 20,413,6110,16,7313,361,6810,118,6 27,1 44,060,6 77,0 95,0 112 129 163 247 
0,045 22,915,211,4 7,54j3,781,8811,4~0,9 30,4 49,468,0 87,5 106 126 145 183 278 
0,050 25,3 16,812,618,34j4, 1712,08 12,6~, 1 33,6 54,875,4 97,0 118 139 160 203 308 
0,060 30,220,015,09,9514,9812,4915,027,6 40,2 65,490,7 116 141 166 192 243 369 499 
0,070 35,023,217,411,615,80 ,8917, 32,0 46,7 76,0 ' 105 135 164 194 223 283 430 578 180 
0,080 39,726,419,813,2r,58

1
3,2819,8136,4 53,1 86,4 119 153 186 221 254 322 490 657 mm 

0,090 44,529,522,114,77,36
1
3,6822,2E,6 59,3 96,6 134 171 209 247 285 361 550 737 

0,100 49,2 32,6~,4 16,318, 12j4,07 24,5~,8 65,5 107 148 189 231 273 315 399 609 818 
0,110 53,735,6,'6,7 17 ,88,8814,44 26T"I 71,7 117 162 207 253 299 345 437 66tl 896 
0,120 58,138"1'8,' 19,3,,62~,8129,O53,3 77,8 127 176 225 275 325 375 474 722 975 
0,130 62,441,531,1 [20,710,45,1831,257,4 83,9 136 190 242 296 350 404 511 7821050 
0,140 66,8144,433,3j22,111,1 15,54133,~61,5 89,8 145 203 260 317 375 433 548 8391130 
0,160 75,6150,2i37 ,6125'T 2,516,2~37 ,Y9,6 102 165 230 294 359 425 490 622 9481280 
0,180 84'~i~,0141 ,8127,913,9

1

6,94142,077,5 113 184 257 329 401 474 547 694 1060 1420 
0,200 92,761,6,46,030,615,27,63146,2185,3 124 203 282 363 443 523 603 765 1170 1570 

Umfang = 2,209 m da/di = 2,050 In dajdi = 0,7176 

~:c: Rohrtemperatur In 0 C (Lufttemp. _ 20· C) 1501.· 

,:'~ "" - + I I l-r I +1 + + 1- + -:;'-1 + + + + + S~är. 
~.!! - 40 - 20 1- 10 1 - 0 + 10 ,+25 +50 1+75 I(io 1 ISO 200 250 300 350 400 500 750 1000 e 

0,020 9'616,434,79i3,21 1 1 '6 1 Io'8014'80~'84i I2'8 20,728,937,0 45,0 53~1 61,076,7 
0,025 12,08,01 ,9913,9911,991,0016,00 11,016,025,935,946,1 56,1 66,1 76,1 95,3 
0,030 14,49,59

1
7,1214,76,2,3811,1917,1513,119,1 31,043,055,167,279,091,2 114 I 

0,03516,711,18,2915,5312,76,1,3818,3015,222,136,0 50,164,278,192,0 106 133 203
1 0,04019,012,79,4416,3°13,1411,579,4417,325,241,2 57,173,188,8 105 121 152 232 

0,045 21,314,2 1O,617,063,52il,76 10,619,4 28,3 46,264,1 82,099,7 118 136 171 260
1 

0,05023,615,711,817,81,9011,9511,8/21,531,451,371,190,9 110 130 151190 288 
0,060 28,218,714,09,3014,65?,3314,025,737,4 61,184,7 108 132 156 180 227 346 461 
0,07032,721,716,310,85,4012,7016,330,043,671,1 98,6 126 154 181 208 264 402 538 200 
0,080 37,124,718,512,3:6,14i3,0718,534,049,4 80,8 112 144 175 206 237 300 458 614 mm 
0,09041,5 27,7120,713,86,883,4220,738,155,490,4 125 161 196 231 266 336 513 689 
0,100 45,930,622,8115,2!7,6113,7822,942,261,5 100 139 178 217 256 294 372 568 763 
0,11050,333,5125,016,718,3214,1425,146,267,3 110 152 195238 280 323 408 622835 
0,120 54,536,327,1 18,19,03~,5027,250,1 73,0 11 9 165 211 258 304 350 445 676 907 
0,13058,8,39,129,219,51

1

9,73 ,8529,354,078,8 128 178 228 278 338 378 479 730 977 
0,14063,141,931 ,320,910,45,1831,457,884,4 137 191 245 298 351 405 514 7841050 

0,160 71'347'435'5:23'61 11'8~15'8635'565'495,4 156 216 277 338 398 459 582 89011190 
0,18079,352,7 39,526,3113,16,5239,672,9 106 174 241 309 377 445 514 651 9951340 
0,200 87,258,143,428.9tJ4, 7,16[43,6,80,0 117 191 266 341 416 491 566 71811001480 

Umfang = 2,334 m da/ di = 2,166 In da/di = 0,7730 

205 



Innerer Rohr 10 = 360 mm Äußerer Rohr 10 = 36a mm 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20· C) 1101.-
......... -- - - -- - -- Stär-
;'ii 1 I + 0 I I I I I + + + I + + I + I + I + I + I + k - - 40 - 20 '- 10 - + 10 + 25 + 50 +75 100 150 200 250 300 350 400 500 750 1000 e 

0,020 79'5152'8139'51126'113'0'6'45~'773'5 107 177 246 31 388 458 5~1 671 
0,02595,263,147,231. 15,57,67 7,5 ,9129 213 298 472 55 648 822 
0,030 111 2,754, 36,217,78,81 ,9 I 150 249 346 448 553 653 7 960 
0,035 12~82, 1161 ,"""',~I 9,.1.'''''1"1, 11 170 282 392 510 631 745 860 1100 1710 
0,040 13819O,867,5144,7t 2,OIO,9168,2 128 189 314 437 570 706 835 12301920 
0,045 15098'7173'2'148'6123'811'9 4,3 139206 345 479 627 776 9241060136012130 
0,050 160 10678,652,225,512,880,0 150223 373 52 680 84410001160149023301 
0,060 ISO 11988,358,71128,814,3190,5 171254 425 599' 782 9681160134017202720 37 
0,070 198 13197,0:64,531,615,6 100 189282474 672 87610901310,151019503090 43 
0,080 213 141 10569,834,216,91 206309520 740 96412001450168°1217034 481 
0,090 228 151 11274,2 6,417,911622 332 563 SO 10501300157018402370 20 53 
0,100 241 15911878,1 ,318,9 12 236354 603 863113014001690198°125604150 57 
0,110 252 167 124181,9,40,1119,8 131 249375 640 91612001500 1810 1202750~9O 627 
0,120 263 174 129,85,3j41,7? 0, 137262394 676 970127015901920 26012940 1 67 
0,130 272 ISO 134188,3!43,221,3 142 273411 708 10201340 1680 030~9OiJ120512 72 
0,140 281 186138191,°1144,5:22,0147284428 738 107014001760,2130252033005420 7 
0,160 296 196 14696, 46,923,215630245979311 15201910 330 7503640 8 
0,180 310 205 1521 101 ~9,O:24,2 164 320486842 123 16302060~102970394O'6560 938 
0,200 322213 158 10450,9,25,1 171 336510 887 1 1730 20026903180 240 10010 

Umfang = 1,250 m da/di = 1,082 In da/di = 0,0784 

~:E Rohrtemperatur In 0 C (Lufttemp. _ 20· C) lsol.-

~~'" ~40 1 - 20 1 ~ lo l ! 0 1 + lo l + 25 1~ 50l::;~L60 I lto 1 260 12to 1360 13tO 460 ~~o ~ ~~-
0,02063,241,8131,4120,81IO,4F ,1531,6'58,485,1 139 193 249 303 359 4151 526 
0,02576,450,738,°125,212,516,1938,2 0,7 104 170 236 303 370 440 508 646 
0,03088,659,144,229,4114,47,18144,4182,6 121 199 277 35E 434 516 5971 764 
0,035 100j66,850,I , 3,216,2,8,1250,393,7 137 227 317 406 496 591 682

1
8791350 

0,040 111 4,355,9 6,818,09,0056.1 104 153 253 354 454 55~ 66:; 766 9851530 
0,045 122181,461 ,°140,219,79,82161,5 II~ 169279 391 501 613 731 84910901690' 
0,050 13388,066,0143,5? 1,31O,6166,6 12~ 183 304 42( 548 670 797 92 119011850 
0,060 151199,875'°149'4124'312'°175'9141210 348 491 633 779 93210801390121602960 
0,070 168 1I1!s2,854,827,113,3,84,f 158 235 391 554 715 8831050123 158024703410 20 
0,080 183 121 119O,0159,6'29,514, 5~2,!} 174 259433 611 7~ 980117C 1370'1700127703840 mm 
0,090 197 13097,064,1131,615,6 IOC 188 2SO 472 666 867107011280115OOIi93Q1305014250 
0,100 209 139 103jt;s,333,616,5 107201 299508 718 93411601139011620~ 1001133201 4640 
0,110 221 147 109]72,135,417,4 1I3 214318541 7691000125014 1740226036005020 
0,120 231 153 114175,637'°118,2 119226 337 573 8161070:13301159018601 42013870:5390 
0,130 241 160 119178,8138,519,0 125236 355602 862113°11410168011970.257°141305750 
0,140 250 16f 124181 ,814°'°119,7 13C 246 371 632 908111901148011770i208d27301439016100 
0,160 267 177 132,86,942,521,0 13g 265 401

1

684 988 1300
1

1620119502290:301°
1
487016840 

0,180 282 18e 13991 ,444,822,1 147283 428 733 1060140017502120'249032705360,7540 
0,200 2961195 145195,2!46,9123,1 155300 453 779 11201 14901880:228~268d3530!5820, 8220 
Umfang = 1,282 01 da/di = 1,109 In da/di = 0,1032 



Innerer Rohr 0 = 360 mm Äußerer Rohr 0 = 368 mm 

~:E Rohrtempera t u r In 0 C (Lufttemp. = 20· C) lSol.-
E~,"" --;--_ ,..,::: 1+ 1 1- - + ... + + + ----:;:-Ir-:;:-r- + ~ -I + - Stär-
~.!! - 40 - 20 - 10 _ 0 +10 + 25 +50 + 75 100 150' 200 250 300 350 ' 400 1500 ' 750 1000 ke 

0,020 52,5;35,0;26,01 17,4!s,71 ~,3dI26,2j4s,3170,8 115 160 206 251 296 3411 431 I 
0,025 63,8,42,6131,7121,11O,415,2132,1 1~~,1 ;87,2 141 195 251 306 363 421 534 I 
0,03074,6149,737,2124,612,216,07137,5169,4 102 166 230 295 360 428 498 632 
0,03585,156,6142,3,28,013,9,6,90142,779,1 116 190 263 338 412 492 570 7271120i 
0,040 95,5,63,~47,3,31,315,4,7,69147,7188,5 130 213 295 379 463 552 641 81612701 
0,045 105169,6,52,°,34,416,9,8,44,52,597,4 143 235 326 420 513 612 710 9051410 
0,050 1IV5.6,56,3,37,418,4

1
9,16,57,\ 106 156 256 356 460 562 67~0 778 9921540 

0,060 13086,464,542,8,21,110.565,6 122 180 296 414 536 656 7 911 1160 18002470 
0,070 14696,8172,1 147,823,5111,7 3,4 137 202 334 468 608 747 8911030132020602830 25 
0,080 1601106? 9,152,525,7112,880,8 151 224 370 519 676 835 9931150:1470;23203190 mm 
0,090 173 115185,6156,827,813,8:87,7 164

1
243 405 570 741 9181090,1270162°1257°

1
3540 

0,100 185 12391,660,829,714,794,2 177 262 438 616 804:1000 1 190 13801177028103870 
0,110 197 131 1'97,1164,4131,4'115,6 100 1891280 469 661 8~~i I08011280: 1490: 1920:304014190 
0,120 208 137 102167,933,116,4 106 2001297 499 706 9~11501370115901206013270i4510 

0,130 217 143 107171,134,617,2, 1122101314 527 748 980121011450169022oo3500!4s30 
0,140 227 1491 11274,236,0'17,91117220330 554 791 1030'128015301179012330!372015150 

0.160 243
1

161 12°179'438'6119'211 1262381359 605 865113011410111690:1980;25801414015760 
0,160 259 171 12784,5140,9120,3 134 255

1

385 651 931 122°11540 184012170? 820
r
453016370 

0,200 273 180 13488,6143,0,21,3 141 271 408 694 996 1310116501990,2340306014900,6960 

Umfang = 1,313 m dajdi = 1,136 In dajdi = 0,1274 

~:E Rohrtemperatur In 0 C (Lufttemp. = 20· C) 1501.-

,~~ ..., + r---r-l -:tI++ + 1-:; + I ~I + -1-.;- --:;:- Stär-
~.!! - 40 - 20 - 10 - 0 + 10 + 25 1+ 50 1+ 75 100 1 150 200 250 300 350 400 500 750 1000 ke 

0,020 45'3130,022'414'97'423'6922'6~!'41.61160'7 98,1 136 1741 213 251 289 368[ 
0,02555,136,727,318,19,024,4827,4 ,774,0 120 167 214 261 307 357 454

1 0,03064,6
1
43,132,021,310,6

1
5,2432,2 9,6187,0 141 197 253 308 365 423 538 

0,035 73,6149,2136,524,2112'°15,97137'°168,2,99,6 162 226 290 353 420 486 620 954 
0,04082,5,55,3 ,927,113,416,69141,576,5 112 183 255 327 398 473 548 700

1

1080 
0,045 91.2160,9

1
45,129,914,8 ,35~5,9~,3 124 203 282 362 442 525 609 7781200 

0,05099,266,249,232,716,18,04
1
49,992,1 135 222 308 397 485 576 669 856,1320' 

0,060 115 6,°,56,8
1
37,718,619,23157,8 107 157 258 359 464 568 674 787100°1155012120 

0,070 129,85,463,8142,4121,010,465,0 121 178 293 409 527 648 770 89611401177°12440 30 
0,08~ 14294,370,6 6,823,111,471,7 134 197 325 456 588 727 860 998128020002750 mm 
0,09,0 154 10376,850,8125,112,4 8,2 146216 356 500 649 802 943110014101222°:3050 
0,100 166 111 82,7154,626,913,384,5 1581233 387 543 706 872103012001550124303340 
O,II~ 17711888,°158,1128,714,1190,21691249 416585 763 94111101300167°:263°13620 
0,12p 187 12 92,9161,5\30,314,995,5 179265 443 626 818101°,1200140011790,2830,3900 
0,130 197 13097,4164,731,815,7 101 189281 470 665 869107°1128°114901191°1303°14170 
0,14.0 206 136 102,67,733,216,4 106 198297 496 703 917113°113501158020301322°14450 
0,1~ 223147 110173,0,35,9

1

17,6115216324 545 771 1010125011500175012260136005000 
0,1810 238 157 117178,0138,118,8 123233349 590 836 10901360 16401191024803960,5520 
0,200 252 167 124~2,714O , 1 19,9 131 249 372 632 898 1180 I460P70,2070i27oo!4320,6040 

'Umfang = 1,345 m dajdi = 1,163 In dajdi = 0,1510 

208 



Innerer Rohr 0 = 3&0 mm Äußerer Rohr 0 = 368 mm 

~:<: Rohrtemperatur In 0 C (Lufttemp. = 20· Cl Is~L 

,:.~... 1 I + 1 1 I 1 1 + 1 + I + + I + + I + -r:;:-I +-, +- ~ar-
;t- - 40 - 20 - 101 _0 +10 +25 1+50 +75 1 100 150 200 250 300 350 400 1500 750 1000 8 

0,020 4O,2!26,8;19,8:13,3;6,5913,28;20,1136,8,53,? 86'81121 1541 188 221 1 ~ 323 
0,02548,7,33,124,416,2

1
7,981'3,99!24,5

1

44,8
1
65,3 107 147 183231 273, 317, 398 

0,030 57,438'91'2S'9~ 19'09'3614'68I28'752'81 76,8 126
1

174 2 272 324 376 4721 
0,03565,744,533,221 ,710,75,35133,160,788,4 145 200 258 313 373 434 544 844 
0,040 74,0;49,637,4:24,412,115,97137,2168,599,8 , 1631226 291 1 3541 421 490 616: 959 
0,045 82'°,54,841,4127,0 13,4j6,60

1

41 ,1,76,2 111 1 181 251 323 3941 468 543 6871107°1 
0,050 89,6.59,7~5,4,29,614,617,2344,883,1 1 121 ;:131275 354 432 513: 595' 7551170 
0,060 103:69,352,334,3116,98,38,52,0!96,4 141 1232 323 416 51°1 605' 699' 887138(V870 
0,070 117,78,258,838,519,19,47~,81 1101 160 263367 474 582, 690 7971020158012160 35 
0,080 130'86,5164,8142,6121,110,465,6 122 178 2931410 1 530 653 773 8941140 17802440 mm 
0,090 142194,5'70,~46,6122,911 ,3171 ,8 1331195 322 453 ! 584! 718' 8531 99111260;1970;2700 
0,100 154\ 10275,6150,2124,6.12,177,3 144 212 , 3501493 6371 784, 92910801380,21602950 
0,110 16410980,753,4126,3112,9182,5 1~: 228! 378532 6881 8491010111701490123403210 
0,120 1731115185,5156,7i27,913,8187,8 IM 2431405 ' 568 739 9dlO80,125011600,2520,3470 
0,130 1821122:90,159,829, 14,692,811741258 430605 7881 96311501340172027003730 
0,140 192, 128'94,6:62,8130,915,5197,5 1831272 456 640 832103012201142011830:2880b 980 
0,160 2091138110368,1 133,616,6 1~ 201 298 499 705 91911401360158020403220'4470 
0,180 2241148111073'°135,817,7111 2171322 541 767 11000 1250 14901

1
174022501

13560'4940 
0,200 237, 158 117177,438,118,81122 232, 344 582 827 1080134011610 1890:2430,39005400 

Umfang = 1,376 m dajdi = 1,190 In dajdi = 0,1741 

E co':<:", Rohrtemperatur In 0 C (Lufttemp. = 20· C) 1501.
,...----,--1 Stär-

~~"" - 40 - 20 1- 101 ~ O 1+ 101+25 +501+75 100 t!O 1 20~ 1 2!~ 300 Is!o 14:i0 1500 17! 0 IlItoo ke 

0,020 35,923,91 17,911,~1~'91 12'9417'81133'048'1 77,9 107 137 167 1971 2271 290: I 
0,025 43,729,~!~1,714,~;;2213,5721,94O,458,9 95,3 132 169 206 2441 282 355 

°'°3051'7134,2125,517,°18,4914,1925,8147,769,5 113 156 201 22~3 3288331 383346! 48426°1 752 
0,03559,439,2129,319,59,70

1
4,80

1

29,754,779,7 130 180 232 <> 

0,04066,8144,133,022,010,95,4133,5
1
61 ,689,6 147203 262 3201 ~3761 436 5511 8581 

0,045 74,249,036,624,412,05,98137,168,5 100 163 226 291 356 419 486 616 959) 
0,050 81,2153,740,026,713,26,56,40,675,2 110 179 248 319 390 462 534 6781050 
0,06094,3162,446,731,015,47,60

1
47,187,5 128 210 291 376 459 630 80012301680 

0,070 107170,852,935,017,5~,6153,499,3 146 240 333 430 525 623 721 91714101940 40 
0,080 11878,758,839,019,4

1
9,56'59,0111 163 268 373 481 589 699 8091030,15902190 mm 

0,090 129'86,464,542,821,210,5165,3122' 180 295411 531 651 772 895115017602430 
0,100 140193,769,746,2~2,911,3170,8 132 195 321 448 580 710 845 9801260119302670 
0,110 150 10074,849,524,412,1176,0 142 210 347 485 627 770 9141060137°121002900 
0,120 159 10679,352,626,012,9181,0152 224 371 519 672 829 9831140147022703130 
0,130 16911283,8155,627,513,6185,6161 238 395553 718 885105011220157°1244013360 
0,140 178 118,88,0,58,428,914,2)90,1 170 251 418586 762 94011101290166012600

1

3590 
0,160 195 129

1

96,1163,631,515,5
1

98,8 187 277 460 648 842 1040123°114401860129204020 
0,180 210 138 104\68,533,816,7 107202 300 500 707 920114013501570204032204460 
0,200 225 147 1I ~73,036,017,8 114216320 540 764 9951230146011700:22201351014890 

Umfang = 1,407 m dajdi = 1,217 In dajdi = 0,1967 

14 209 



Innerer Rohr 0 = 360 mm Äußerer Rohr 0 = 368 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· C) 1501.-

~~... -:;: I I 1 + I + + + + + + ' + + 1 + Stär-
~.!! - 40 - 20 - 10 1 _ 0 +10 + 25 + 50 + 75 100 150 200 250 1 300 350 400 1500 750 1000 ke 

0,020 32,421,516,210,85,372,6816,2?9,7143,3 70,1 196,7 124 1 151 1 1781 2051 2621 1 
0,02539,526,319,813,2'6,583,27119,9136,553,3 186,5 119 153 188' 220 2541324 
0,03046,631,1 :23,315,517,763,85

1

23,5143,363,1 102 142 182 2241 2611302 385' 
0,035 53,635,726,7117,88,90'4,4127,1149,9.72,6 11181164 210 258 302, 3491 4441 6801 
0,040 6O,44O,430,IQO,010,04,9530,656,281,9 134 185 237 291 , 3421395 502 773[ 
0,04567,1 144,733,322,211,1 15,481339,62,6'91,3 11481206 264 1 324 381 441 561 859 
0,05073,848,936,624,412,16,01137,068,6 10°1163 226290 355 420 4871 618 950 
0,06086,4157,342,828,414,1 17,00143,279,9 117 191 266 342 419 496

1
1 574 7271l~0 1520 

0,07098,565,248,7'32,315,917,96149,191,°
1

133 219 305392 481 569 656 83412901760 45 
0,080 11072,554,236,117,88,8754,9; 102 149 245 342 , 441 541 1638 738 93714501990 rnrn 
0,090 12179,9,59,839,719,59,70160,3 112 165 271 378 487 600 7 818 I 040J 610 2220 
0,100 13186,464,743,021,210,565,7' 122 179 296 413 1533 657 775 899114017702440 
0,110 14192,969,646,222,711,370,4 132 193 320 447577 711 840 973124019302650 
0,120 15099,074,149,224,312,1.15,2141 ' 207 342 479 620 76419061105013402090;2860 
0,130 159 10578,5,52,125,712,879,8 149 220 3651511 1662 814 968112°

1

1430,224013070 
0,140 167 11182,554,927,113,484,0 157 233 1387 543 702 865 10301190152023803270 
0,160 183 12190/59,829,614,6[192,4 174'1 257 428 602 779 961 '1140;133017001267°:3670 
0,180 198 13197,264,631,9'15,7 101 1189 279 14661657 854 1050,1250,147°1'880'295°14070 
0,200 212 140 104,69,1134,116,8 lOB 203 299 502 711 926 1140'1360 1590205032304460 

Umfang = 1,439 m dajdi = 1,245 In dajdi = 0,2187 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· C) 1501.-
.. N ...: - - Stär-
oe,,:': + + + + + + + I + + + 1 + k 
~;:. - 40 - 20 - 10 - 0 +10 + 25 1+ 60 + 75 100 160 200 250 300 , 350 400 500 750 11000 e 

0,02029,619,714,79,834,902,45 14,727,139,4 164,289,2 ' 114 1381 1641 1891 239 
0,025 36,424,118,112,06,002,9819,133,448,879,1 110 140 173 203 2341 294' 
0,03043,128,521,414,27,093,5221,539,757,893,8 131 166 2071 241 1 2771350 
0,03549,732,924,716,48,124,0424,845,766,6 l OB 151 192 2391 279, 319 405 62; 
0,04056,237,028,0 18,59,154,5528,151,675,3 122 170218 270 316' 362 459 708 
0,045 62,541,231,020,510,25,0731,257,583,9 136 189 243 299 352 404 513 792 
0,050 68,645,234,022,511,25,5734,263,392,5 150 208 268 326 388 446 567 874 
0,060180,253,439,826,313,16,5040,074, 1 109 177 246316 386 457 526 67110301390 
0,070 91,261,045,430,0 15,07,4046,684,6 124 203 282 362 1443 525[ 605 77111901610 50' 
0,080 10268,250,733,616,78,2751,094,5 139 228 317408 498 59°1 682, 87013401830 rnrn' 
0,090 11275,155,937,018,39,1056,2104 1531252 351 452 1 552 655 757 96814902040 
0,100 12281,460,940,219,99,8861,1 113 167 275 384 494 605 717 8301106016302240 
0,110 13187,565,643,221,410,765,8122180, 297 416535 6567799021150 1780 2430 
0,120 14093,470,146,122,911,470,4131 193 319 447 575 706 840, 972124019202630 
0,130 14998,874,5,48,924,212174,8 140 205 341 477 614 755 900 1040133020702820 
0,140 157 10478,451,625,512,778,8148 217 360 506 652 803, 954]1110142022003010 
0,160 173 1 1486,1 56,628,0,I3,9187,0 163 240 400 5631726 1 893 j l 06?1 1 240 1590:24703390 
0,180 188 12493,561,230,215,094,6 178 262 437 616 796 981 117°11360 17502730 3760 
0,200 200 133 10065,632,316,0 102 191 283 473 668 ' 863 10601270,1480190029904120 

Umfang = 1,470 m dajdi = 1,272 In dajdi = 0,2404 

210 



Innerer Rohr 0 = 360 mm Äußerer Rohr 0 = 368 rnm 

~~ Rohrtemperatur in 0 C ( Lu fttemp. = 20 ° C) 1501 • 
.. l:j .... , Stär-

~ - 40 /- 20 - 10 ~ O + IO - 25 - 50 - 75 1 I~O Ilto 1 2~0 i 2tO 1 3~0 1 3t O i..öo 1 5~0 1 7t O I l o~o ke 

0,020 25,5 17,0 12,78,52'4,222,10 12,723,4134,0155,5i76'9198,0: 119 1 1411 1631 205 
0,025 31,420,9 15,610,515,202,60 15,828,942,067,9 94,5 121 ' 148 174, 2011254 
0,030 37,224,7 18,5 12,46,163,09 18,834,2 50,°'80,9111211441177 207' 238 302' 
0,035 43,028,521,3 14,3 7,103,5621,7 39,5'1 57;7 '93,5 ' 130 166 206 2401 276 349 536 
0,040 48,732,224, 116,18,004,0124,544,765,2 1061147 188 233 2721 3141 396, 610 
0,045 54,235,926,9 17,98,884,4527,249,872,9 ' 118 / 164 210 259 304 3511444 683 
0,050 59,639,429,619,79,77'4,8729,854,880,1 130 , 181 232284 335 3871490 752 
0,06070,546,434,8,23,111,55,7234,9,64,7 94,4 ' 1541214 274 336 396 4591581 89111210 
0,070 80,453,139,726,4 13,16,5239,9174,21

1
108 178 , 246 316 386 455 529r 6731030 1400 60 

0,080 89,959,644,529,61 4,77,30144,883,3 121 201 278 356, 435 514 596 7631160 1590 
0,090 99,065,749,132,7116,28,05149,5192,2 1341222 308 395 i483 570 661 18501129011780 mm 
0,100 108 71 ,753,535,617,78,7854,0 101 1471243 338 433 529 626 726' 938142°11960 
0,110 11777,357,938,4119,19,49,58,4 109' 1591264 366 470 575 681 790;10201555,2130 
0,120 12582,962,141,120,510,2162,711 71171 284 394 505620 7358541 10016802300 
0,130 13388, 165,9 43,721,7 10,8166,7 12 182303421 540 665 787 916 11 7018002470 
0,140 14193, 169,646,322,9 11,4170,71131 1931320 448 574 707 838 9721240119202620 
0,160 156 10377,051,125,3 12,678,3: 14612151356 499 642 790 93811090 14001216012970 
0,180 170 11 283,955,727,6 13,785,2 159235 390 549 708 870 1030 12101155024003300 
0,200 184 12190,560,029,714,792,0 171 254 424 597 771 946 1130!13I01 1680~262036 1 0 
Umfang = 1,533 m da/di = 1,326 In da/d i = 0,2822 

~~ Rohrtemperatur In 0 C ( L ufttemp. = 20° C ) 1501.-.. "'.... I I Stär-
~:§ I + I I + I + + + + / + + + + + k 

- 40 - 20 -10 _ 0 +10 + 25 1+ 50 + 75 100 150 200 250 300 350 400 500 750 11000 e 

0,020 22,4'14,9 11 ,2 7,513,73 1,86 11,2,20,6 3°'°11 48'667,4186,1 105 1 124 1~ 1801 
0,025 27,7 18,5 13,89,274,582,28,13,825,637,2 ,59,983,5 107 130 1 154 178 2231 
0,030 32,922,0 16,4 11 ,05,432,70 16,430,444,2171,299,3 127 155 1 183 212, 266 
0,035 38,025,3,18,9 12,76,273, 12 19,035,151,082,5 115 147 179 212 246, 3081 526 
0,040 43, 128,621,4 14,4 7,10,3,5421,639,757,693,6 130 167 ' 203 241 278350 
'I I 0,045 48,1 t3I ,923,9 16,07,913,9424,1144,2164,4 104 145 186 227 269 310, 392, 67 1 

0,050 52,835,126,3 17,68,71 '4,3226,548,6171,0 115 160 205 250 296 341 1433 739 
0,060 62,441,431,020,7 10,35, 11 31,157,683,9137 190 243298 351 405515, 88411060 
0,070 71,447,435,623,7 11,85,8735,666,196,4 1581219 281 344 406 467, 594'102°11230 70 
0,080 80,253,240,026,613,36,6040,274,3 1 178 , 247 / 317 388 457 529 671 h 160 1400 
0,090 88,959,044,229,414,V,3044,582,5 120 , 197 , 274 353 431 508 588' 746'1290'1560 mm 
0,100 97,464,648,332,116,07,9848,790,31132, 216 301 1387 473 559 647' 821 1142°11710 
0,110 10569,952,334,7 17,38,64'52,797,91 143 ' 235 327

1
421 514 608 705: 894,1540 1870 

0,120 11 375,056,237,3 18,69,2 56,6 105 154 253 1353 453 555 658 7621966116702030 
0,130 12180,059,939,7 19,89,9060,4 113 165 271 378 ' 486 595 705 818104°1179021 ° 
0,1 40 12884,963,542,221,010,5164,2120 175 289 403 519635 750 70'111019102330 

1 I , 
0,160 14294,470,646,823,3 11 ,6;71,21133 195 322 450 580711 841 9761125021502630 
0,180 155 10477,1.51,125,4 12,7178,0 146

1
' 214 354 495 639 785 9301 1139023802920 

0,200 167 11 283,455,127,5 13,784,5, 158 232 384 538 697 857 1020 1180,1510'2620:3200 

Umfang = 1,596 m da/di = 1,380 In da/di = 0,3224 

14* 211 



Innerer Rohr 0 == 350 mm Äußerer Rohr 0 = 368 mm 

~:c Rohrtemperatur In 0 C (Lufttemp. = 20 · C) IsoI.· 

.. )1.,. ,I. J I 1 I I Stär· ~= + + + + + + + + + + + 
;t.!! -40 1- 20 - 10 - 0 1+ 10 + 25 + 50 1+ 75 1 100 1 150 200 250 1 300 350 400 500 1750 11000 ke 

0,020 20,2iI3,41O,I ,6,7d3,3511,6711O,1 118,5i26,9 43,6 60,7177,5 '94,5 1131 129! 162 I' 

0,025 24,91 16,5 12,4,8,2314,12'2,0612,4122,~33,4 44,0 75,0 95,8 117 139, 160
1 

201
1 

0,03029,61 19,614,719,7~,882,4414,727,239,764,289,0 114 139165190 240
1 0,035 34,322,717,0,11,3,5,6 2'8217' 131'~45'9 74,3 103 132 161 191 1220; 278 426' 

0,040 39,025,8,19,312,8,6,403,2019,535,752,084,4 117 150 183 216 250, 3161 483 
0,04543,5 8,8121,514,3l7,143,5721,7ß9,958,1 94,4 131 168 205 2421 2801354 540 
0,050 48,031,8,23,715,817,893,9424,044,064,1 104 144 185 226 268 309 391 597 
0,06056,6'37,628,0118,79,374,6828,3152,1176,0 123 172 220 269 318 3661 464: 709 956 
0,07065,1143,232,2121,510,85,36132,5 9,987,5 142 199 254 310 367~ 424 536, 8201100 80 
0,080 73,148,6;36,324,312,16,0336,567,6198,6 161 225 287 351 415' 480 608, 929 1250 
0,09081,°:53,9,40,3,26,9 13,46,68140,5175,2 110 179 249 320 391 463j 535' 67711040 1400 mm 
0,100 88,959,1 ,44,1 j29,514,77,32144,482,3, 120

1
197 274 352 430 509 589 746,1150 1550 

0,11096,664,247,8'31,915,97,95 ,289,3 131 214 298 383 468 555 640 8121250

1

1690 
0,120 IÜ469,1 151 ,534,31 17,1~,5751,996,1 141 231 321 414 506 5981 692 8801350 1840 
0,130 111 3,855,136,6118,39,1655,5 103 151 247 344 443 543 642 743 9441450 1980 
0,140 118? 8,458,638,919,49,72 9,0 109 160 263 366 473 580 686 793101011550 2120 
0,160 132,87,3,65,31~3,421,61O,8165,7 12~ 179 295 411 531 651 870' 891 111401175012390 
0,180 14495,7171,6~7,5123,711,9 2,213 197 326 455 588 719 952' 9881260'19502660 
0,200 156110477,6:51 ,4125,712,9178,41146, 215 356 498 642 788 11030' 1080! 1 380'2 1 401 2920 

Umfang = 1,659 m da/di = 1,435 In da/di = 0,3610 

~:c Rohrtemperatur in 0 C (Lufttemp. = 20· C) IsoI.· 
.. 13 .... - 1 Stär· 
;:! - 40 1- 20 - 101::0 ' + 10 1 + 25 1 + 50 1 + 75 1 1~0 I lto 1260 1 210 1360 1310 1 4~0 5~0 7tO 1 \(;;'0 ke 

, 1 I 1 1 11 I 0,020 18,312,29,166,15,3,0611,539,20 16,8124,439,8 55,1 70,3 ,86,0 101 117 147, 
0,02522,715,111 ,37,553,7711,8911,4020,830,349,1 68,087,4 107 126 145 182 , 
0,03027,0'18,0 13,58,96'4,4812,2313,6124,836,258,581,0 104 127 151 173 217 1 I 

0,03531!3120,915,61O,4:5,ISb,5715,Si28,S41,968,0 94,0 121 147175201 2521 386 
0,04035,6,23,717,7,11 ,8,5,8712,92117,9132,747,677,4 107 138 167199228 287 439 , 
0,045 39,826,4119,8,13,2,6,5613,2719,9

1
36,553,286,5 120 153 187222255 322 492 

0,05043,929,221,914,67,263,6221,840,258,795,3 132 169 207244 282 356 543 
, I 0,06051,934,625,917,2,8,574,2825,9,47,6169,6 113 157 201 246290 334 423 648 870 

0,07059,739,829,819,7,9,86
1

4,9329,8
1
54,9,80,3 131 181 232 284 336 386 4901 750

1
1010 90 

0,08067,344,833,622,2:11,15,5633,6,62,°,90,6 148 205 263 322380438 5551848 11 50 mm 
0,090 74,849,7137,3i24,8P.416,18,37,3,68,91 101 164 229 293 359423489

1
620 94811290 

0,10082,054,6'40,9127,2113,6,6,8141,°175,71111 180 251 323 394 466 539 684 /1050 1420 
0,11089,159,344,329,514,87,3944,6 2,2 121 196 273 352 430 508 588 7461150 1550 
0,120 96,i'63,9:47,8'31,8:15,9:7,96148,0188,71 130 212 295 380 465 551 636 1 808

1
1240 1670 

0,130 10368,451 ,0'34,017,08,5151,495,0 139 227 317 409 500 591 683 86911340 1800 
0,140 11072,6' 54,~36,2' 18,019,0154,8I 101 148 243 '339 436 534 631 729 9291430 1930 
0,160 12281,160,7140,3:20,110,161,0 113 166 272 380 490 600 710 821 1050116202180 
0,180 134'89,3'66,844,3122,111,167,2 125 183 301 422 543 66578691011160 1800 2430 
0,200 14697,372,648,1124,0,12,073,1 136 199 330 462 594 728 862 998 127011970 2670 

Umfang = 1,722 m da/di = 1,489 In da/di = 0,3983 

212 



Innerer Rohr 0 = 360 mm Äußerer Rohr 0 = 368 mm 

ClS' :=.. Rohrtemperatur In 0 C (Lufttemp. = 20 · C) Isol.-
Stär-

~j """ - 40 1- 20 i- lo l ~ o 1+ 10 1 + 25 1 + 50 1+ 75 1 1~0 1 1;0 ! 2~0 1 2; 0 3~0 3;0 1 4~0 5~0 1; 0 1 1~0 ke 

0,020 1 6'81' 11,2's,415'62;2'821 1 '40~18'~ 1 5'41 22'4 136'6 1150'9 165'0 79,1 93,3 108 1 1351 I 
0,025 20,8 13,8:1O,4i6,94i3,4711,7210, 19,227,8

1
45,3 62,880,498,1 116 133 1681 

0,030 24,816,5 12,418,2314, 12?, 12,4? 2,9 33,354,°174,795,8 11 7 138 1 158 200 1 
0,035 28,8119, 114,39,50,4,75,2,37114,426,538,5 ,62,8186,6 11 1 136 160 1184 2321 3551 
0,040 32,721,8 16,310,85,402,7016,4130,243,8171 ,498,3 127 154 182 ' 210 1 264 405 
0,045 36,6'24,318,212,°:6,0413,02118,3;33,7 49,079,8 110 142 172 204 235 1 2961 454 
0,050 40,4126,8? 0, 11 3,316,6513,32? 0,2137,054,1188,1 122 156 190 226 259 1 328 501 ' 
0,060 48,0131 ,9? 3,9115,817,923,96? 3,9j44,1 64,2 105 145 186 227 268 307 390 5981 802 
0,070 55,4136,8127,5118,319,1514,58;27,651,0,74,1 1-21 168 215 263 3 11 357 4521 6921 932 100 
0,080 62,7 41,7131,2,20,710,45,17131,257,883,9 137 190 244 298 352 406 5 13 7861060 mrn 
0,090 69,9146,2134,6i23,OIIl,55,76J34,7164,3 93,6 153 212 272 332 393 453 574

1

' 8791 180 
0,10076,8150,8138,1125,3112,7:6,32138, 1:'°,6 103 168 233 300 365 432 499 633 97°11310 
0,110 83,455,241,4127,5113,816,9041,4176,8 112 183 253 327 399 471 545 691 1060 1430 
0,120 89,7159'5144'6:29,714'8?,d~44,7182'9 121 198 274 354 432 510 589 748,11 50.1550 
0,130 96,063,847,7131,8 15,97,97 7,988,7 130 212 295 380 464 548 634 8031240 1670 
0,140 102168,2:50,9133,8:16,9:8,43151,2194,4 138 226 315 405 496 585 677 8591132011790 
0,160 11 76'3157'037'71 8'9~r9'4557'0 106 155 255 355 456 558 1659 762 969114902020 
0,180 126i83,9,62,7:41,5120,81O,4163,0 11 7 172 282 394 506 619 1732 847 108°116602250 
0,200 138191 ,4,68,3,45,3j22,7 11 ,4168,8 \28 188 308 431 555 680 804 932 \ \90 18202470 

Umfang = 1,784 m da/di = 1,544 In da/di = 0,4340 

i~ Rohrtemperatur In 0 C ( Luftlem p. = 20 · C) 1501. 
.. !t""" Stär-' ... - I' 1 + I I 1 I 1 + + I + 1 + I + 1 + + + + + ~.!! - 40 - 20 - 10 - 0 + 10 ,+ 25 + 50 +75 100 150 200 250 300 350 400 500 750 j l OOO ke 

0,020 14,619,78f ,30:4,8612,4611 1,23i7,311 3,4 19,631,843,956,1168,4 '81,1 193,1 1181 i 
0,025 18,11 2,°19,0216,0513,021,5119,07 16'624,239,4 54,5 79,6184,9 1100 116 146 I 
0,030 21,5114,310,87,2°13,60[1,7910,8 19,8 28,946,964,9 83,0 , 101 120 138 1751 
0,035 25,°116,6112,518,3614,17 2,07112,523,033,554,5 75,3 96,21118 1139 160 I 2031 309 
0,040 28,518,914,219,4914,74? ,36114,326,2 38,1 62,085,8 110 134 158 182 231 1 353

1 
0,045 31,9121, \1 5,9110,615,2912,64[16,029,342,7 69,4 96'°1123 151 177 204 259' 3961 
0,050 35,3123,417,5111,815,86 ,9217,632,547,3 76,7 107 136 167 196 226 ' 287 438 
0,060 42,0 7,920,9 14,96,933,4821,038,656,391 ,6 127 162 199 234 ' 27°1 342522702 
0,070 48'6132'3?4'21 16,1~'03~'02124'344'8 65,0 106 147 188 ' 230 , 272 1313 3961 605 813 120 
0,080 55, 1136,6127,4,18,29,1 1 ,55127,5

1
50,773,8 120 167 214 261 , 309 , 355 450 687 924 rnrn 

0,090 61,5
1
40,730,5120,310,1 ,0830,6156,582,4 134 186 239 292 344 397 1 5031 7691040 

0,100 67,644,933,6? 2,4 11 ,25,60133,862,3 90,8 148 205 263 322 380 ' 438 555 84811140 
0,110 73,6:49,91136,7124,412,2116, 1°136,81168,099,0 161 224 287 351 415 1478 1 607 92811250 
0,120 79,5152,8139,6j26,3 13,26,60139,773,4 107 174242311 380 449518 65810101360 
0,130 85,3,56,7,42,428,214,1 17,08142,6178,8 11 5 187 260 334409483 1558 1 708,109011470 
0,140 9O,~60,5,45,330, 1 15,017 , 55145,4184, 1 123 200 279 358 438 517 597

1 
758 117°11570 

0,160 102167,9150,8133,8116,98,47150,9194,7 138 226 3 14 403 494 1584 1674 856'132°11770 
0,180 11 375,1 156,337,3118,6 9,36,56,31051 153 251 349448548 649 750 95214701980 
0,200 124,82,261 ,6,40,820,3'10,261,81151 168 275 384 492 602 j? 14 .824 105016102180 

Umfang = 1,910 m da/di = 1,652 In da/di = 0,5021 

213 



Innerer Rohr 0 = 3&0 mm Äußerer Rohr 0 = 368 mm 

~~ ROhrtemperatur In 0 C (Lufttemp. = 20 ' C) Isol.-
.. .t!"" Stär-

~:!! -40 1-20 '-101 ~ o 1+ 101+251+501+751160 1 ItO 1260 12to 360 1 3to ' 4~0 1560 17to 11600 ke 

0,020 13,0'8,68'6,52;4,37;2,1811,09:6,52 11,9 17,3128,4139,3 50,1 '61 ,0i72,0 I 83,0! 104 
0,025 16'1 1 1O '718'0315'3612'69~'35~'0714'9 21,635,348,762,375,598,2 103 , 130 
0,030 19,2,12,819,60,6,3813,2 1,60

1

9,6217,8125,842,1 158,1 74,590,4 106 123 155 
0,035 22,3114,911,2?,4O)3,71 1,8611 3,20,6,30,048,867,2

1

86,2 1051124 143 180 275 
0,04025,4 16,9112,8)8,42)4,222,1112,8123,4'34,255,4 76,4 98,0 119, 141 1 163, 205 313 
0,045 28,5118,914,2)9,424,74 ,36 14,3'26,238,262,1 85,5 110 134 158 , 183 230 350 
0,050 31'6:21,oh 5'71 1O'~15'2312'6115'7128'9~42'2 68,8 94,4 121 148 175 202; 255 388, 
0,06037,5,25,ol I8,~ 12,)6,223,1218,8134, 50,282,1 1 113145 177209241 1304, 4641620 
0,070 43,429,0?1'~1 14,4!,7,213,61 121,8139, 58,295,3 132 169 205 242 ' 28°1353 5401 725 '40 
0,080 49,2,'32,824, 16,48,174,09,24,7145,266,0 lOB 150 192 234 275 318402 , 612 826 

1 I, I" 1 68 1 mm 0,090 55,°136,6127,4118,319,1214,57127,5,50,573,7 121 1 168
1

214 261 , 30B 356 449 6 926 
0,100 6O,74O,3130,220, 11O,0,5,0~30,3,55,881,5 133

1
185 2361289 , 340 393 4951 7591020 

0,110 66,3~44,0132,9:21,91 11 ,~5,5~33, 1 161,089,1 145 , 202 : 258 315 372
1

430 542 83011120 
0,120 71,1,47,7135,6,23,7[11,9,5,971 5,~66,096,4 157 , 219 280 341 404, 465 588 9021210 
0,13077,1151,2138,3125,5112,816,40138,5171,0 104 169 2351301 3681435 501 634 972 1310 
0,140 82,~54,7141,0,27,~13,66,83141 ,276,0 111 1181 252 322 394 4661537 6791040 1400 
0,16092,7;61,546,030,615,317,6946,385,41125 204 284 / 365 4461526 6071769118011590 
0,180 103168,3!51,0:33,9: 17,0,8,52151,~94,8 1391227 ' 317 407 149615861675 1' 858 1320 1770 
0,200 113,74,8~55,9,37,218,619,3256,31 104 153, 2491348 , 4471546 645 743 94611450,1960 

Umfang = 2,036 m dajdi = 1,761 In da/di = 0,5658 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20 ' C) 1501.-
"D~ ~~ 

~:!! -40 1- 20 1- 101 : 0 +101+251+501+751160 I I!O 1 2~0 12!0 1360 3!0 ~O , 560 17!0 11600 ke 

0,020 11,717 ,85,5,90;3,961 '9~810'99l5'90~1 0,8 15,7 25,7 35,51415,4,55,1 165,2175,0 94,2 1 
0,025 14,619,7817,3214,892, 1,2217,3 13,519,632,044,1 ,56,4)68,5171,1 93,3 118 
0,030 17,511,718,7315,822,90 1,45,8,80 16,1 23,4 38,1 52,6167,2

1
82,0,97,01 112 140 I 

0,035 20,313,6,10,26,74
1
3, 1,69110, 18,727,244,461,1 78,1 95,1 1131130 163 249 

0,040 23,1 15,5ill,67,683, 1,9211,6? 1,330,950,569,7 ,89,01 IOB 128 148 186 283, 
0,045 25'917'4'13'08'6214'3:e' 1 ~ 13,0123'81 34'6 56,6 78,0 , 100 121 144 165 209 317 

::::: ~:; ~;:~:~:~1;'1~~::;;:~:~:~1;::;~:: ~::~ 81~; : :i~ i :~ :~ ~~ ~; ~~ 565 
0,070 39'526'41 19'8~ 13'2,6'583'301 19,gI36'i3'0 86,6 12°1154 187 220 255 322 492 658 160 
0,080 44,93°'°122, 15'0~'48/3'7~22'6141'460'2 98,5 136 175, 213 , 251 289 366 558 750 
0,09050,333,5,25, 16,7 ,3514,1 25,2146,3167,2 1101152 1961238 281 324 409 624 840 mm 
0,10055,636,9127,618, ,1214,6127,851,174,4 121 1681216 ' 264 311 3581452 691 930 
0,110 6O,64O,330,~20,11O,1 15,04t30,455,981,5 132 184 236 , 289 ) 340 391 495 7571020 
0,120 65,~43,7132,8121,81O,95,45132,960,688,4 14411991256 ' 31313691425 536 8221 110 
0,130 70,~47,0135,2~23,511,75,8635,3165,295,3 155 215 275 337

1

3971458 579 8861200 
0,140 75,5150,3,37,625,0 12,56,2737,8169,8 102 166 2301 295 360 4261 492 621 950 1280 
0,160 85'3 56'7142,428'21 14,1 17'06~2.7178'7 115 1871260 334 408 482 556 704 ,1080 1450 
0,180 94,863,147,231,3 15,77,8547.4187,5 128 20B 2901373 4561538 620 78611110 1620 
0,200 104'69 ,3'51.9:34:~ ;7 .2,8.6 1 !s2.0,96,2' 141 229 i 319: 411 1502 592, 682 866,12301970 

Umfang = 2,161 In dajdi = 1,870 In dajdi = 0,6257 
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Innerer Rohr 0 = 360 mm Äußerer Rohr 0 = 368 mm 

G2 e .. Rotirtemperatur In 0 C (Lufttemp. = 20· C) Isol.
... N .....:: Stär-' .. = + 1 + + + ' + + + + + 
3:~ - 40 ,- 20 _ 10 1 _ 0 + 10 1+ 25 + 50 + 75 , 100 150 200 i 250 300 350 400 500 7!0 toto ke 

0,02010,8'7,25:5,4113,62,1,820,91:5,43:9,93'14,5 23,5 32,6141,7 50,9 59,9 69,1 87,0 
0,025 13,59,0°16,73,4,502,25 1,126,7512,4 18,0129,2 '40,5152,0 63,1 74,386,0 108 

1 ," 0,030 16,210,78,03,5,3612,691,34,8,0614,8,21,534,848,462,1 75,689,1 103 129 
0,035 18,8112,59,336,233,131,569,3417,2125,040,556,1 172,087,8 104 120 151 227 
0,040 21,414,3,10,717,1213,571,78110,719,628,546,3163,982,°1 100 118 136 172! 259 
0,045 24,°116,°112,°17,9914,00 1,99,12,O?2,O 31 ,0 52,0171 ,7 192'°1112 132 152 193 291 
0,050 26,617,713,28,82)4,402,2013,224,3)35,4 57,6 79,5 102 124 146 168 214 222 

) 1 ))) 1 

0,060 31,7121,115,8ilO,55,27,2,6315,8?9,0142,3168,8 95,3 122 148 175 202 256 388 523 
0,070 36,8)24,518,3,12,26,1013,05118,3)33,649,179,9 111 142 172 204 / 235 298 452 609 180 
0,080 41,8'27,720,813,96,933,4620,938,255,690,8 1261161 196 232 267 339 516 691 mm 
0,090 46,7;31,d23,2:15,47,7513,87123,3)42,762,4 1021141 IS0 1 220 2591299 379 578 776 
0,100 51,634,3,25,7117,18,564,28125,7147,268,9 113 156 199 243 287 331 419 1639 860 
0,110 56,337,428,018,79,344,66'28,151,6'75,4 123 1701 218 266 3141362 459 700 942 
0,120 61,0'40,5,30,4120,310,15,05:30,4156,°'81,81 1331 185 2361289 341 13931498 76111030 
0,130 65,6:43,7)32,7121 ,8110,9)5,44,32,860,388,2 143 ) 199 255 311 368 424 1537 8221110 
0,14070,2146,735,0123,3

1
11,65,8235,164,794,4 1531213 2731333 ) 394

1
455 , 575 881 1190 

0,160 79,452,8139,526,313,1 )6,58'39,7173,1 107 173 242 3101378 , 447 515 653 997 1340 
0,180 88,5158,8

1

143,9:29,314,67,32[44,181,5 119 ' 1931270 3461422 499 575 730,11201500 
0,200 97,464,648,232,1 ,I 6,08,03,48,5189,6! 131 213, 297 381 465 550 634 805123011660 

Umfang = 2,287 m daj di = 1,978 In da/di = 0,6822 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20 · C) Isol.-
...... '" -- Stär-
'1:';; + 0 I + + I + 1 + + 1 + + + + + ke 
;>- - 40 - 20 - 10 1 - + 10 + 25 1+ 60 1+ 75 , 100 150 200 250 ' 300 350 400 500 750 1000 

0,020 10,116,7 415,ü313,371I,6810,84:5,03:9,27,13,5 '2I,8 30,3 138,8 '47,3 55,6164,0180,5 , 
0,025 12,6~,406,2914, 181i2,09 1,0416,29111,6 16,7 ,27,2 37,7 148,2 59,0 69,2 80,0 100 
0,030 15,010,07,50,4,9912,491,247,50,12,8'20,0 '32,5 45,0 57,7 70,5 83,0 96,0

1
120 

0,03517,5 11 ,78,705,8°
1
2,90,1,44,8,7016,023,2 37,7 52,4 ;67,2

1
82,0 96,7 1112 140 214 

0,040 19,913,319,9116,613,30 1,6519,90 18'~1 26,5 43,0 59,6 76,6 93,4 110 128 160 243 
0,045 22,414,9 11,17,4O'3,70)I,8511,120,~29,7 48,3 67,1 85,91105 123 143 ISO 273, 
0,050 24,816,5112,318,204,10112,05112,422,633,053,5 174,2 95,2 116 136 1581199 303 
0,060 29,619,614,719,754,882,4414,7127,039,3 '64,188,9 114 139 163 189 238 363 486 
0,070 34,3e 2,8117,11I,4:5,66,2,8317,113I,4145,8 74,6 ' 103 133 161 190 219 ) 277 423, 567 200 
0,080 38,9125,919,412,96,45,3,22119,4135,7,51,9,84,9 117 151 183 , 216 249 315 482 647 mm 
0,090 43,6,29,021,714,5? ,233,60121,714O,058,3 95,0 131 1691206 243 279)353 539 725 
0,100 48,2,32,123,9116,1 ,9913,9624,044,2,64,6 105 1145 187 228 268 309 390 597 3 
0,110 52,8,35,226,3 17,618, 7 ~4,34126,3148,4 70,6 115 159 204

1

249 2931 338 428 653
1 

880 
0,120 57,238,1.28,5)19,09,474,72128,652,676,6 ' 125 173 222 270 319 367 1466 710 960 
0,130 61'7~1'030'712o'51 1O'2;5'09130'656'682'6 135 186 239 291 344 396 502 766,1030 
0,140 66,1 ,032,821,910,95,4433,0160,688,6 144 200 257 312 369 425 · 539 8221100 
0,160 74,7 9,7'37,2124,8112,36,14137,2168,6 100 163 227 292 354' 418 482 611 934 1260 
0,180 83,2j55,3!41,4[27,6 13,7:6,83i41,576,41 11211821253 325 3961468 15391683105011410 
0,200 91,560,9'45,5,30,315,17,50,45,784,1 123 200 279 357 ' 436 5161594 754116011550 

Umfang = 2,413 m daj di = 2,087 In da/di = 0,7357 
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Innerer Rohr 0 = 400 mm Äußerer Rohr 0 = 420 mm 

~~"" _ Rohrtemperatur in 0 C (Lufttemp. _ 20· Cl ~~;: 

,.,= I' I + I 1 I + , + I + I 1 + + + I + I + ~.!! - 40 - 20 1- 10 1 _ 0 1+10 1+ 25 .+ 50 + 75 ,100 ' 150 200 250 300 350 400 1 500 750 1000 ke 

0,02090,2'59,9'44,8:29,7114,87,3445,183,41122' 2011 28d 360j 440' 522 604 765 
0,025 .108171, 153,435,~j.17,618,71 :54,01101 1471 242' 3361 436 537: 6311 735 934 
0,030 12582,961,7141,o20,110,o62,51117171 1 2831 391 510 629' 742 8581090 
0,035 141 193,1 :69,4146,°:22,611,2'70,21132193 320, 445 579, 718! 846 97611250 1940 
0,040 156 103176,550,725,012,3'77,5 1452141 3571 496 6471802 9471090114002180 
0,045 170 11283,055,1127,113,584,41158'234 391 544 7121883'1050120015502420 
0,050 182 12°'189,2159,2128,°11 14,5'90,9 171 12531 4241 5911 773 959jI14013101690,2650: 
0,060 205 135 100166,°132,716,2 103 194,2881483 679 887111001320.152019603090, 4270 
0,070 224 148 11073,1 ;35,817,7 11421532°15381 763 996124011480172022203510 488° 15 
0,080 242160111979,038,819,1 123234350 590 8421100:137°11630191024603940 5460 
0,090 259 171 12784,241,420,311322521377 6391 9151190:149011780'208027004340 6020 mm 

, 1 • 1 , 

0,100 273180 13488,643,721,41401268,402 684, 9811280160019202250,29204720 6570 
0,110 286 1891141192,945,722,4 148 283425 72610401360,17001205012410;31405100 7120 
0,120 298 197 14696,647,323,3 155297447, 7671100144018002180256033505460 7670 
0,130 308 20~ 152; 100;48,8:24,1 1161 310.467 803116011520,190012300271035505820 8190 
0,140 318 210, 156, 103'50,324,9167 322486 8371210 1590 199024202860375016160 8700 
0,160 336 222, I65i 109:53,1 ;26,3 177' 343;5211 900,13001730'216026403130:41306810' 9680 
0,180 351 2321172 11455,527,51186 363551 955139011850'233012850337044707440 10650 
0,200 365 241 179. 11 8157,7128,5 194381 '578100514701960'2490305013610'48108060111570 

Umfang = 1,414 m dajdi = 1,071 In dajdi = 0,0690 

~:;: ROhrtemperatur in 0 C (Lufttemp. = 20 · Cl 1501.-
... 19 "", -- - il St.är-
"".~ I I I + I' + + + + + 1 + , + + I + + ke ~- - 40 - 20 - 10 - ° 1+ 10 1+ 25 + 50 + 75100150200 1 250 1300350 1400500750 11000 

, 'I I 1 1 1 1 1 0,02071,8147,635,723,6,11,85,85,35,8,66,296,6 158 2201 282
1

344 408, 471 598 
0,02586,4,57,443,028,6114,17,0243,2180,°11171193 269 344 419 5001 575 736 
0,030 10067,050,0'33,3 16,28,13:50,293,4 137 1226 , 315 4031 492 585' 678 870 
0,035 114175,556,537,7:18,3:9,22156,9110511561257 3601 460. 561 6671 774 998'1540 
0,040 126,84,0'62,8141,820,3110,2163,4 117 174287 402 5151 6291 74918701120'1740 
0,045 13819(,868,7145,6122,211,1 ,69,5129191 1316 444 569

1

696
1

828960,124011920 
0,050 15099,674,4149,2'24,112,°175,2 140 208 344 484 623 760 9021050 13602100 
0,060 171 11385,1156,0'27,613,786,0 160 239 396 1 558 7201 8831060:1220,158°1246013360 
0,070 190 126,93,8162,130,715,1 196,°

1
179 267 445 , 628 81°11000 1190 1390P90

1
28003870 20 

0,080 207 1371102167,6133,516,4105197293 491 1 694 900,11101
1132015501990131304360 

0,090 223148' 11072,735,917,6 113212' 318 ' 535 756 988122014501700219034604820 mm 
0,100 237 157111777,4138,118,6'1 1211227 339 1575 , 81510601132°

1
1158°11840;2380:377015270 

0,110 250 166, 123,81,740,119,6 128 242 361 ,611 871 1114014201690 19802560408015680 
0,120 261 174

1

129,85,641,9120,5

1

135256, 383 1647 92511210'15lQ11800,211O:2740:440016100 
0,130 273 182 135,89,243,6121,3 1411267 402 681 977112801600:19102230.2920,46906500 
0,140 284 188 140,92,645,222,1 147(278 420 716 103011350 1680120102360130904980,6900 
0,160 303 1991149198'5148'°23'71157301 , 454 775 1120'1470 1 840i2210 260013410 55307770 
0,180 319210 157 10450,525,0 1663211485 831 1120011580199012400'28203710160808560 
0,200 3342211164110852,8'26,1 175! 339j 513 881 ,12701169012130,2580:3040'40006600'9320 

Umfang = 1,445 m dajdi = 1,095 In dajdi = 0,0908 
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Innerer Rohr 0 = 400 mm Äußerer Rohr {2$ = 420 mm 

';';c ROhrtemperatur in 0 C (Lufttemp. _ 20· C) 1501.-
E::l-.: - Stä.r-

3:i - 40 _ 20 - 101 ~ O + 10 + 25 1 +50 1 + 75 1~0 1~0 . 2tO 1 2!0 I 3tO 310 4tO I 5tO I 710 It ö'öo ke 

0,020 6O,339,6,29,4P 9,719,75,4,87: 29,6 '54,6,80,2 130i 180 2321 284 335 386' 490 
0,025 72,248,2i35,8,23,811,85,86 36,2

1
67,0 98,5 1601 221 284 347 411 474 606 

0,03084,056,342,027,813,816,81 142,3 178,6 115 188 260 334 406 484 560 720 
0,035 95,864,047,731,7!I 5,717,75 48,2 89,2 131 2151 2981 382 465 555 643 825,1270 
0,040 10871,5153,435,3117,48,66'1' 53,8 100 147 '1241 1 334 429' 523 623' 722' 92511430 
0,045 11878,558,7'38,9119,29,54 59,2 110 162265 369 475 580 690 800'102511590 
0,050 1 27 j85,OI63,6142,220,9 10,4, 64,4 120' 177 1289' 403 519 635 756 878;11251740 
0,06014797,472,8148,323,9 11 ,974,1138 204334468 606 740 88410301320205012800 
0,070 165 10981,554,1 ,26,613,3183,2 155 230 1376 529 688 8431010 1170150023403210 25 
0,080 1811120,89,61159,229,114,5' 91,4 171 1 230

1

417 585 765 9441125,1310 16702630113620 mm 
0,090 195' 13097,664,231,415,6 99,1 186 276456 641 83811040 1240 1440 184029104020 
0,100 20811391103:68,833,516,6 106 1200 296493' 692 9091

111301350:15602005317014390 
0,110 221 1.148 1I0?2,835,4 17,6 113 1213 31 7 529 744 9801220145016802170343 4750 
0,120 233 156 116'76,7137,318,5. 120 225 336 1564 79411045;1290:1550 180023303700:5110 
0,130 245 163 121 :80,539,0,19,41 126 2371 355596 8441110,137016401191024903950,5460 
0,140 256 169 12683,81

140,620,2 132 248 373627 89411701440 1730202026401421015820 
I 1 1 I 1 I 0,160 274182135189,643,521,6 142

1
269 406 1684 9771280160019102240292046806530 

0,180 291 1193 143195,4146,222,9 151 288, 435 1735,10501380
1

1740:2080:24603190,5130:7230 
0,200 307 203 151 10048,5'24,0 160 305 46278311201480 18602250265013470553017880 

Umfang = 1,477 m dajdi = 1,119 In dajdi = 0,1124 

~;c Rohrtemperatur In 0 C (Lufttemp. _ 20· C) 1501.· 
.. ::l -.: 1 I Stä.r· 
""~ 1 + 1 + + + + + + + + + + :c- - 40 1- 201- 10 1 - 0 1+ 101+ 25 ' + 50 1+ 75 100 1 ,50 1 200 1 250 1300350 ' 400600 1760 1,000 ke 

1 ~I~ I j , .1. I ,I I I I I 1 0,02051,3134,025,4116,88,3614,16125,5,47,168,8 110 152
1

195 2391 282 3261 4161 
0,025 62,4141,5130,7123,810,2,5,00131,0,57,284,0 , 135 187 241 2951 346 402 5141 1 
0,03072,8148,535,924,011,915,85136,2,67,098,5 1159 2211 2841 3491 409 4761 6101 
0,03582,855, 41,027,213,56,68141,676,6 112 183 2~ 325 400 470 546 7031080 
0,040 92,51162,2146,OI30,415,1 ~7,5046,7186,1 126 ' 207 286 367 449

1

' 532 6151 7951230 
0,045 10268,5150,7133,6116,718,28:51,695,0 140 228 317 407 498 591 684j 8821360

1 0,050 11174,455,336,818,2'9,0656,1 104 153 249 346 446 546 647 7501 8681490 
0,060 129185,4163,91 2,4!21,OIO,4165,11121 178 291 4041 522 6401 762 88711140175012390 
0,070 145~96,oI171'8147'8123'711'7 173'3 137 201 , 330 460 5941 730 8691010 1290:2000 750 30 
0,080 160 10679,3152,626,1112,9181,01151 223 1367 512 6601 817: 9701120,1440 25013100 mm 
0,090 173 11686,657,2:28,314,088,3 165 243 401 561 726 900 10501124°1159025003450 
0,100 185' 12593,3:61,6130,315,°

1
95,3: 178 262 1435 609 7911 9801 1l 60~ 1 350 1740:2730:3780 

0,110 198 13399,265,532,4 15,9 102 190 281 468 657 8561060 1255'14601188029604080 

0,120 211 1140 105169);~,l , 16,81 108! 202 299 1499 703, 9201114011350:157012020:3190:4390 
0,130 221 1471109173,0135,9 17,6 114 213 316 529 7481 980 122011440 1670215034104700 
0,140 232'1 153 11 ~176, 1137,5 18,4 1191 223 334 1559 79210301128011520: 17701228013630:5020 
0,160 251 1 12~82,0\40,51 19,9 129244 365 614 1 870113514101169019702550140505640 
0,180 268, 17 132187,8142,9121,2 138 262 393 1665 9391123015401850:2160:28001446016230 
0,200 282 187 140193,245,2 22,4 147281 418 710 101013251165019902330305048906810 

Umfang = 1,508 111 dajdi = 1,143 In dajdi = 0,1336 
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Innerer Rohr 0 = 400 mm Äußerer Rohr 0 = 420 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· C) 1501.-
... "'.... Stär-
~]j - 40 - 20 - 10 1:': 0 1+10 +25 1+50 '+75 ItO l l!0 12to l 2tO sto sto ~O 5tO 7!o 1 10~0 ke 
0,020 45,630,322,0 15,07,453,7d22,741,9'61 ,1 198,01 135 1 174 212 250 288 368 1 
0,025 55,237,4:27,7iI8,4118,954,5d27,85O,9,74,O I 120 ' 166 214 262 309 358 455 
0,03064,844,032,621,410,65,3032,859,886,811421196 1 252 309 366 425 540 
0,035 74,450,337,324,4112,1 ;6,04137,568,7, 100: 163 226 , 290 356' 419 490 620 955 
0,04083,8'56,241,727,313,56,7842,077,4 113 1841255 328 402 474 553 6981080 
0,04592,662,046,130,2

1
15,07,45:46,4,86,1 ' 126 204 283 364 446: 528 615 7761200 

0,050 101 167,550,3,33,216,58,1750,794,3 1371224 310 399 489] 579 672 8521320 
0,060 116? 8,358,5138,7119,19,46159,l ' 109 16012621364 469576' 684 790100015602120 
0,070 13288,466,443,521,610,7166,911241181 1296414 , 536 6561778 898115017802440 35 
0,080 147'97,673,2:48,123,811,8174,21381202 3301462 600' 733, 87410101290,20102750 mm 
0,090 161 110779,452,425,912,880,8i 150

1
2211363508 660 809 9641120142022303040 

0,100 173111585,2156,5127,813,7187,2 16212391394553 1 720 884'1050122015502440,3330 
0,110 184 12391,°:60,2129,714,693,3 174, 257 426 597 \ 778 9581140 1320 168026503630 
0,120 1951130196,5164,031,5:15,5199,11185; 274 , 456 640 8341030112201410 181028503910 
0,130 206 137110167,5133,2116,4 1051196, 290 485 682 8881100 1300 1510 19403060,4210 
0,140 217 144 10670,834,8117,2 110 206 3071511 722 1 940 1160 1380 1600207032604500 
0,160 2351155' 115176,6,37,9,18,7 12012261337 '1 562 794 104011280'1530179023103640,5050 
0,180 251 167 123'82,040,4'20,0 1291244 363 609 862 111 3011400 1680'1960253040205580 
0,200 26611781 131 187,2142,9~21 ,21 137 262' 388 655 932 12201510 18202130274044006100 

Umfang = 1,539 m da/di = 1,667 In dafdi = 0,1541 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isol.· 
... N.... -- Stär· 

~]j - 401- 20 1- 10 :': 0 +101+25 1 +50 1 + 75 1 1~0 I lt O 12ito l 2to I sto 3!0 1 4~0 5~0 7!0 10~0 ke 
0,02040,627,020,213,46,66'3,31 120,2 37,354,487,711211 154 188 222 256 327 
0,02549,332,6124,6'16,28,15:4,01 :24,7 45,5166,4 107148 190 233 275' 316 400 
0,030 58,038,4128,8119,19,504,7\.29,0 53,7,78'°112711751 225 276 325 375 476 
0,035 66,643,9:32,9'21,910,9'5,4033,2 61,689,7 146 203' 261 ' 318 374 433 550 850 
0,04075,1 149,5137,0'24,612,2'6,0837,5 ,69,4 101 1 165229 295 361 424 490 623 970 
0,045 83,254,8141,027,313,516,7441,5 77,1 113 ' 1831254, 327 402 473~ 546 6941080 
0,050 90,560,245,030,014,917,40:45,5 84,9 124 201 2791 359 440 520 601 7641190 
0,060 106~70,1 152,434,9~ 17,38,5653,0 98,8, 145123613281423 519 614 710 9021390,1890 
0,070 120,79,659,639,419,79,7060,2 11 2 165 270 ,3751 485 5931 702 814 \03516002190 40 
0,080 13388,7166,5'43,821,910,867,1 , 1251 184301 '419 542' 665 787 908116517902475 mm 
0,090 14597,2i72,7!48,023,9111,8?3,3 ' 137 203 331 462 597

1 
733 87010081290 19802750 

0,1 00 156 105178,5,51,9125,812,879,4 1149, 220 , 361 !~ 652 801 9541105142021703020 
0,110 167 11384,0155,627,5P3,7185,5 160' 237 390 ~546 705i 86910301195154023703270 
0,120 178 11989,1 59,1 29,3P4,5191,5 171125314d 756 93511 10 1280 165025603530 
0,130 189 126194,562,6131,0115,396,4 182, 268 444 624 80719991180 1370 176027403780 
0,140 199 132199,0:65,832,516,0, 102 192 282 4701661 1 858,1060'1250 1450 187029304030 
0,160 218 144110871,6'35,417,4: 111 21 11 312 519732' 948i1170 1390 1620209032904540 
0,180 236, 155 11677,1:38,0:18,8' 120 22813381564 79811040 1280,1520 1770230036205030 
0,200 253 165 124182,240,520,0' 128 243, 360 607860 1120'1380 1640 1900 250039605520 

Umfang = 1,571 m da/di = 1,191 In da/di = 0,1744 

219 



Innerer Rohr 0 = 400 mm Äußerer Rohr 0 = 420 mm 

..... ~:cN .. _ . Rohrtemperatur In 0 C (Lufttemp. _ 20 · C) 1101.-
.. Stär· 

;i - 40 - 20 1 - 10 1 :': 0 + lo i + 25 + 50 ' + 75 1 1~0 1 1~0 1 2~o ' 2to ' 3~0 3tO 4~0 1 5~0 1 7to l l0'00 ke 

0,02036,624,3118,2112,1 16,053,03118,2:33,549,079,0 109 ! 139 17°1 201 232; 2951 
0,025 44,5,29,6122,214,8[7,43,3,67j22,3i41,8 59,897,0 134 172 2121 248 286, 365, 
0,03052,5134,826,217,48,724,3326,3148,870,6 115 159 1 204 2521 294 340, 435 
0,03560,3,40,030,°,20,°110,1 14,94130,2156,281,4 133 184 236 2901 340 391 5001 766 
0,04068,045,233,822,511,3,5,5634,063,492,0 150 208 267 327 385 443 567 870 
0,045 75,450,1 ~37,4125'0: 12'56,16:37,7170,5 1 103 167

1
232 298 364 428 495 6341 970 

0,050 82,7,55,041,2,27,3P,6,6,76141 ,477,31 113 183 , 254 1 327 400 472 545 696,1070 
0,06097,4,64,5148,2,31,9115,817,86148,5,90,°1 132 215 299 385 472, 558 644 818126011710 
0,070 111 ,73,354,8,36,417,98,9555,3 102, 151 246 343 441 , 540 639 738 936:145°11990 45 
0,080 12481,760,840,6:20,0'19,9761,7 114 169 276385 496, 608: 717 830105016302250 mm 
0,090 13689,867,344,621,910,9,67,7 126 185 304 425 548 673 796 920117011810'2500 
0,100 148197,3'72,7148,4:23,8111,8:74,0137 201 332 464 599 738 8721101°'1280:199012740 
0,110 159 10478,352,025,612,7,79,2 148 217 359503 650 800 94610901139012170:2980 
0,120 169, 11183,155,4127,3,13,6184,9 158 232 384 538 697 860'1020118011500,23503220 
0,130 178 11888,2'58,6128,914,4189,5168 247 410 576 745 916,10901260

1
16102510:3450 

0,140 187112492,861,630,515,194,8 177 262 435 611 790 971 ,1150 1340
1

17102680'3680 
0,160 206, 136 101 i67,h3,316,41104 196 289 481 676 18761080,1280115001920:301014130 
0,180 223 147 109,72,535,817,7 1131213 314 523 738 9611185141016502110;33204580 
0,200 23811571116,77,5'38,3118,9, 121 228 3361565 799 1040 1280 1530, 1790'2300,3640~5030 
Umfang = 1,602 m dajdi = 1,214 In dajdi = 0,1942 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20 ' Cl lsol.-
... N --; Stär-

;i - 40 - 20 - 10 :': 0 + 10 + 25 i + 5o l + 75 1 1~0 1 Ito I 2~0 2to I 3~0 1 3to ' 4~0 1 5~0 1 7to 10+00 ke 

0,02033,4,22,2[16,5:11 ,15,5°;2,75116,6,30,5144,572,1 1 100 128 1 1561 185 213' 2691 
0,025 4O,9p,220,313,56,70,3,34,20,4137,6,54,9 88,8 123 158 195 228 262 332 
0,030 48,4,32,2'24,1 '16,07,93'3,96,24,2,44,564,8 105 , 146 ' 187 ! 233 271 311 395' 
0,03555,8,36,8;27,8118,49,0714,53,27,9,51,3174,7 1121 169 1216 1 270' 313 358 456: 701 
0,040 63,1 ,41,5,31,420,710,3,5,1°,31,5,58,°184,5 1137 191 , 245

1
305 355 406 518, 798 

0,04570,2,46,134,923,011,515,7°135,°,64,5194,1 153 213 273 3371 396 454 5791 893, 
0,050 77,250,738,3?5,312,616,28,38,4,71,2 104 169 234 , 302 3671 436 501 6391 9851 
0,060 90,060,044,829,6 14,717,3°,44,983,4 122 199 276 354 ' 434 5141 591 755116011570 
0,070 103'68,651,133,8;16,8,8,35,51,21

1

95,1 139 1228 317 1407 4981 590

1

680 8671133°11820 50 
0,080 11576,7157,°,37,818,719,32,57,2 1061156 1256 356 458 560 663 766 97815002060 mm 
0,090126,84,5,62,9141,620,6110,263,°11171172 284 394 1507 6217358501090,167°

1

2290 
0,100 137,91,668,7145,122,4

1
11,168,61127 187 309 430 555 681 806, 932,1190,18302520 

O,IJO 14898,4173,848,424,012,073,91138 202 334 466 1602 738 875,101O12902000?740 
0,120 1581105178,851,7,25,712,879,0 147 216 358 501 646 794 943

1
1090 139021602960 

0,130 167 1I1 ~3,654,827,213,684,0, 157 230 382 535 690 84810101170,1490'232°:3180 
0,140 176 11 688, 157,828,614,288,6 166' 244 404 568 , 732 901,10701240 159024703390 
0,160 1941127 97,0.63,531,3,15,597,6 183127° 1' 448 ' 631 1813 10001190 1390 1780278013810 
0,180 210 138110568,633,816,8 106 2001294 490 690 890 1100 13101153d1960307014220 
0,200 224 1481 11272,536,2'i7,9 114215 317 530 750 966 11 9014201660'214033604630 

Umfang = 1,634 m dajdi = 1,238 In dajdi = 0,2136 

220 



Innerer Rohr 125 = 400 mm Äußerer Rohr 125 = 420 mm 

.. :c Rohrtemperatur in 0 C (Lufttemp. ~ 20· C) lsol.-
E::l-< . - Stät. 

~~ -40 '-20 :- 10 ::0 1+101+25 1+50 + 75 1 1~0 11;0 1 2~0 2;0 1 3~0 13;0 1 4~0 1 5~0 17;0 11600 ke 

0,020 28,7)19,114,319.60;4,74:2,37iI4,3126,3 38,362,386,3 110 1341 1581 1831 230: 1 
0,025 35,223,417.511,815,87?,93117,7132,4,47,3 76,7 106 136 1671 196

1
226 285 

0,03041,627,7,20,813,916,953,48121,038,456,291,0 126 161 199 233 2691 340 ' 
0,03548,°;31,9;23,9116,°17,98:4,00,24,3;44,4:64,9 105 146 186 230: 269 310; 392, 601 
0,04054,3 36,027,°,18,18,9714,5027,550,3173,1 119 165 211 260

1
305 352 4451 686' 

1 I ,I 1 1 
0,045 60,6,4O,0,30,0?0,1 ,9,95,4,98,30,5,55,9181,6 133 184 236 290 3421 394 498 7671 
0,05067,°,44,1,33,222,1 ,11,°15,4833,4161,589,7 146 203260 3183764341 5511 8451 
0,060 79,852,0139,0126,012,96,41 139,2(72,4! 106 173 240 308 376 443 51565310001350 
0,070 9O,6;59,5144,6'29,7114,7i7,30;44,9,83,211 121 200 276 355 433 510 592

1

: 756
1
115011 570 60 

0,080 101166,749,8!33,316,58,1850,lt93,6 136 225 312400 488 57~ 668 85813001780 mm 
0,090 I 11 173,6'55,01136,7118,2:9,0355,4! 103, 151 250 346 444 5421 6391 741 9~61 1450: 1990 
0,100 120\80,2,60,°139,9

1
19,89,84160,4 113 165 274 378 486 594 7021 8151054!16OO12190 

0,110 13086,564,843,121 ,411O,d65,611221 179 297 410 527 764 8881114417402390 
0,120 139:92,5:69,5i46,1

1
23,0;11 ,4?0,2, 131 1 191 1319 441 567 6951 825 9601123°1188012580 

0,130 14898,4173,8149,124,4112,1174,7 1391204 ' 340 471 606 744 8831030,1314? 02012760 
0,140 1581104178,052,025,7112,8 79,31147 217 11 359 501 644 792 940 1090 139021502940 
0,160 175j 115186,1;57,3:28,414,187,6, 163: 241 399 559 721 886;105011220:1568r2430'13320 
0,]80 190

1
12694,1

1
62,430,9115,395,3 178, 2631436 614 794 9741155135011734 26903690 

0,200 203 135' 10167,033,216,4~ 103192: 284 474 668 864 1060'12601147011890129404040 

Umfang = 1,697 m dajdi = 1,286 In dajdi = 0,2513 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20 · Cl Isol.· 

~~.~ - 40 1 - 20 1_~0 1 + 10 ' + 25 1 + 50 1 +~5 1 1~ 1 1!0 1 2~0 "1 2;0 1 3~0 13;0 1 4~0 1 5~0 17;0 11600 S~~. 
0,020 25,2116,811 12,6,8,42;4,1912,09112,6F3,0133,5 54,5 75,6 96,81118 1 139: 1611 202' 1 

0,03036,824,4,18,3 12,316,0613,0418,4133,949,479,8 111 142 174 205~ 240 298 
0,025 31,0120,615,410,45,13j2,57 15,528,5141,6 67,1 93,5 12°1146 173 201 250 1 

0,035 42'5128,2?1,1 1 14,2117'0013'50121,2139,2~ 57,0 92,6 128 164 201 2371 2771 345i 528 
0,040 48,1 31,9? 3,9116,1 7,933,95124,144,3164,4 105 145 187 228 270 3121 3~2 602 
0,04553,835,6'26,717,98,8514,4026,949,4:71,8 117 162 209 255 300 346, 4391 673 
0,05059,2139,2129,411 19,7119,76:4,83129,6;54,3179,1 129 179 230 281 3321 379 486 742! 
0,06069,846,2'34,623,111,55,73134,864,493,8 153 213 273 3341 392 451 1 577 8881190 
0,07080,01

1
53,0'39,7126,5,13,26,57139,9 74,0, lOS 1761245 316 385 4521

1

521 66711030:1380 70 
0,08090,1,59,9,44,7129,8114,9;7,37144,8'83,3 121 199 277 355 434 511 590 753:11601560 mm 
0,090 99,4166,4149,5133,0,16,418,13,49,7192,3 134 221 307 395 482 570 658 838,129011740 
0,100 109172,5,54,136,°117,9,8,89154,4: 101 147 242 337 434529 6261 723 920,14201920 
0,110 11878,358,5138,9119,49,6558,911091 160 263 366 470 575 681 1 7891000,15502090 
0,120 127~3,81162'7141,720,81 1O,41163,21 1181 172 283 394 507 622 73511 855108°11670'2260 
0,130 13589,566,944,5122,211,167,5126 184 303 422 544 666 790 9091160179011 2430 
0,140 143195'°1171,1 147,3123,5111,7171,8 1331 195 322 450 580 710 839 971 124019202600 
0,160 159 10679,152,326'°112,9179,5 1491 218 359 502 648 796 94111010114001216012940 
0,180 173116 6,557,1 128,314,187,0 163j 239 395 553 714 877104012201550,23903270 
0,200 187 125193,4!61,5h o,6115,2!94,511771259 430 601 779 957114011320jI690t263013590 

Umfang = 1,759 m dajdi = 1,333 In dajdi = 0,2877 
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Innerer Rohr 0 = 400 mm Äußerer Rohr 0 = 420 mm 

~::il Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isoi. · 
.. N-< Stär· 
""= + ' 1 ' + i + ' + + + 1 + + + I + + k ;:=.!! -40 - 20 ,- 10 _ 0 '+IO I+ 25 !+ 50 + 75 1 100 1 150 ; 200 250 300 ; 350 : 400 500 750 ' 1000 e 

0,020 22,5.15'O'III,317,5Oi3,75:1,87111,31 0',7:30,1 ;48,9 .67,886,9 . 106 128, 144 181 
0,025 27,718,5113,919,21 ~,6012,3O' 13,9125,6:37,3 60,5 83,9 107 ' 131 ; 156 179 125, 
0,03033,0'21,9116,5,10,915,452,72,16,530,444,472,0'.99,8 128: 156 185 213. 268 

• I t, I 

0,035 38,325,3119,0' 12,6,6,2913,14119,2,35,251,3 ,83,3 115 148 ' 181 214 2471 311 : 476 
0,04043,528,8;21 ,6,14,317,143,57121,8139,9:58,1 '94,5 131 168 205 243 281 ' 354 541 
0,04548,632,2,24,1 ,16, 7,98:3,9924,3i!',5;64,7 105 146 188 , 229 272 314 396: 6051 
0,05053,735,626,6.17,718,85,4,421,26,8; 9,1 '71,4 116 161 207 253 300' 3461 438 668 
0,06063,342,1 ,31,521,0'110,5;5,21131,6158,284,7; 138 192 246 30'1 35.5; 410 5201 794:1070' 
0,070 72,848,41'36,2!24,112,O';5,9936,3!67,O':97,1' 160 222 284. 347 410: 474 600, 9191230' 8 0 

~ . I I I I I I 

0,08081,754,2:40,7,27,113,5,6,73:40,8175,6, 110' . 180' 251 321 ,392 464, 536, 680,10401400 mm 
0,090 9O,560,045,O',3O'O'I14,97,45j45,2gJ,9, 122 200 279 358 437 517i 597, 758111601560 
0,100 99,2'65,9:49,232,8116,48,15i49,592,0' 134; 220' 306! 393 :481 ; 569' 657! 835:1280'1730 
0,110 10871.5;53,3;35,5i17,7,8,85;53,8;99,8 146 239 333 ' 428 , 524 1 620i 716' 910:1400 1890 
0,120 11677,O',57,438,2iI9,1,9,5557,9i 10'7: 157 258 359 462 566 670' 774 9841510'20'50 
0,130 12482,261,4!4O',812O',4:IO,2:61,9i 115: 168 276 , 384 , 495 607 718j 831 .1 0601620',2210 
0,140 13287,3165,443,4:21,71O,8165,8~ 122, 179' 294 ' 409 , 528 ' 647 7661 887113O'P402360 
0,160 14797,5172,9,48,3124,1 ,12,O'j73,4! 13T 200, 330' : 460 593727 861 1 995;128011960:2670' 
0,180 161 107179,952,8126,413,2,80,5' 150 220" 364 ' 508 , 656 804 952,1100 141 (}218O',297O' 
0,200 174 1I6.86,6'57,2:28,614,3187,4' 163! 2391397 55.5 717 879 104t'121O"I540!2390!3260 

Umfang = 1,822 m da/di = 1,381 In dajdi = 0',3228 

~~ Rohrtemperatur in 0 C (Lufttemp, _ 20· C) 1501.-
... N'" Stär-

~~ - 40 - 20 - 10 : 0 +10 1+ 25 1+ 50 +75 1 ItO 1 ItO 1 2~0 2tO 1 ato sto 14to 15tO 17tO I l tOO ke 

0,020 20',413,610,26,883,431,7110,3118,827,344,5 161,8 79,0' 96,3 ' 11 4 1 131 1 164 
0,025 25,316,812,68,444,212,10 12,7123,3,33,954,9 76,0' 98,0' 120' 141 163 2041 
0,03030',120',0'15,0'10,0'4,99,2,4915,227,840,565,390,2 1171 143168 1 1942431 
0,035 34,923,217,411,65,78'2,8817,632,246,975,9 10'5 136 165 1941 225 282 432 
0,040 39,726,319,713,26,573,272O',d36,5 53,286,1 119 154 187 221 256 321 491 
0,045 44,429,422,0'14,87,353,6522,2140,859,496,5 134 172 20'9 247 286 360 549 
0,050 49,132,424,316,38,124,0424,4144,9165,4 106 148 189 231 273 1 315 398 607 
0,060 58,0'38,628,919,29,564,7829,0'53,177,6 126 175 225 275 323 1 37~ 473 725 970' 
0,070 66,844.433,222,0' 11,0'5,50;33,4161,289,81 146 20'3 260 318 375 431 54718381 130' 90 
0,08075,350,0'37,524,912,46,20'37,569,1 10'1 165 230' 294 360 424 488 620 948 1280 mm 
0,09083,655,441,527,713,86,88141,6176,8 113 184 256 328 40'1 473 1 544 692,10'60 1430' 
0,100 91,660,845,630',315,17,5645,784,4 124 20'2 281 361 441 521 600 7621170' 1580' 
O,ttO 99,666,149,532.916,48,23,49,691,8 134 220' 306 393 480' 568 , 656 8321280' 1730' 
0,120 10771,253,335,417,78,8553,499,0' 145 237 330' 425 519615 1 710 9021380'1880' 
0,130 11576,257,0'37,918,99,4657,2 106 155 254 354 456 558 660 761 971 1490'20'20' 
0,140 12281 ,260,840,320',0'10,0'61,1 113 165 271 378 487 59770'5 813 1040115902160 
0,160 13690,867,945,0'22,411,;2 ,0'1126 1851304 4241547 1 671 791 9151170' 1800:2430' 
0,180 150 10074,749,324,612,374,8 139 20'4 336 470' 605 742876 1010130012000;2710' 
0,200 163 10981,253,526,7113,4 1,41152 223 1368 514 663 ' 812 961 11 10 1420'21902990 

Umfang = 1,885 m dajdi = 1,429 In da di = 0',3567 

222 



Innerer Rohr 0 = 400 mm Äußerer Rohr 0 = 420 mm 

~~ Rohrtemperatur in 0 C ( Lufttemp . _ 20· C) Isol.
~N~ -

~]1 - 40 - 20 1- 10 ~ O + 10 + 25 +501+ 75 11t o 11!o , 2tO 2! 0 13to , 3! 0 1 4tO 5~0 : 7!0 

Stär-

1:00 ke 

0,020 18,712,5;9,416,323,16 1,579,40 17,2125,0. 40,9 56,8 172,6 88,411041 120. 151 
0,025 23,2 15,4)11 ,67,75,3,88 1,92 11 ,621 ,331,0. 50,6 70.,0. 89,7 , 11 0. 129 149 187 
0,030 27,618,4,13,89,20.4,602,2713,825,4137,1 60,283,21107 1311154 178 223 
0,035 32,121,2

1
15,910,65,312,6716,0.29,643,169,996,4 124 152 179 206 259 396 

0,040 36,324,2 18,112,0.6,0.23,0.2 18,233,7149,0. 79,5 1110 141 173120.3 234 296 451 
0,045 40,727, 1

1
20.,3 13,56,723,3820.,3'37,554,588,9 123 158 1931228 2621331 505 

0,050 45,129,9122,4 15,D7,443,72?2,441,2160,1 98,2 136 175 213
1

251 289 366 557 
0,060 53,535,626,7 17,78,84,4,4226,749,1 71 ,5 . 117 162 208 254 298 3441436 667 890 
0,07061,841,0.'30.,720.,510,25,1030.,856,983,0. 135 188 240. 293 1346 3991504 7731040 100 
0,08070.,0.46,4134,823,111,65,7534,764,593,2 153 213 272 331 392 452 571 8791180 mm 
0,09078,0.51,51

138,525,6 12,96,3938,671,8' 105 170. 237 30.3 370. 437 ' 504 6381 980. 1320. 
0,100 85,756,642,428,2 14,17,0142,478,7 11 5 187 , 260 334 408 481 554 7041080.11460 
0,110 92,961,446,0.30.,615,37,6346,0.85,5 125 204 283 364 445 525 606 7681180 1590 
0,120 10066,249,533,0. 16,58,2349,792,3 135 220. 30.6 394 482 569 6571 832 128011720. 
0,130 10771,0'53,135,3 17,68,8253,3'98,7 145 2361328 422 5181610. 70.5 895 1370.; 1860 
0,140 11475,956,737,618,89,3757,0.' 105' 154 252 351 452 554 653 753' 9571470. 1990 
0,160 12785,0.:63,542,0.21,0.,10,563,5118' 1731283 395 508 6231735 8491080.16602240 
0,180 140 93,669,846,223,111,670.,0. 130. 191 313 438 564 \ 690 816 943 1200 1850.12490 
0,200 153 102176,150,325,1112,6 76,4 143 20.9 342 1,479 6181756 896104011320120.30.2750 

Umfang = 1,948m da/di = 1,476 In da/di = 0.,3895 

.;,- R hrt t· 0 C (L f 20 · C) Iso 1.-E~ .... 0 empera ur In u ttemp. = Stär-

~]1 - 40 - 20 - 10 ~ 0 1 + 10 + 25 1 + 50 + 75 It o l l! o 2t o 12! 0 13to 3!0 4t OI stO 7! 0 11:O0 ke 

0,020 16,3ilO,98,155,412,7611,38,8,15114,9i21,7 35,3 149,0.162,6176,390,1 104 131 
0,025 20.,11 3,410, 16,78 3,39 1,6910,1,18,4'26,8 ,43,7 60,7 77,4 94,3 111 129 163 
0,030 23,9115,912,0.8,03,4,0.2,2,0.0.112,0.122,0.132,0. 52, 1 72,4 92, 1 11 3 133 154 195 
0,035 27,8 18,513,99,344,67?,3213,9,25,5137,1 60,684,1 1107 131 155 179 226 344 
0,04031,721,115,810,65,30.2,63115,8

1

'29,0.
1

42,269,0. 95,8 122 149 176 20.3 257 393' 
0,04535,523,617,7 11 ,915,92,2,95117,732,547,3 77,4 107 137 167 197 227 288 440 
0,05039,226,119,6 13,26,543,25 19,6136,0.,52,485,7 11 9 , 152 185 219 252 319 486 
0,06046,731,123,415,57,733,8623,4142,9,62,4 102 1411181 221 261 1300 380 580 780 
0,070 54,0.,36,0.,27,0. 17,98,924,46 27,149,6'1 72,2 11 8 163 210 256 30.2 347 440. 672 900 120 
0,080 61,2,40,7130.,620.,210,15,0.530.,6156,281,9 134 185 238 291 342 394 500 7621030. mm 
0,090 68,2,45,334,0.22,511,2,5,6234,162,7

1
91,4 149 20.7 266 325 382 440. 558 8531150 

0,10075,0.,49,937,324,812,46,1937,5,69,2 101 1641228 293 358 421 486 616 9421270. 
0,110 81,654,3;4o.,6?7,DI13,56,754o.,8 75,4 110 179 249 319 390 460 531 6741030. 1390 
0,120 88,258~6143,829,214,67,3D44,181,51 11 9 19412691345 422 498 575 730.1120. 1510 
0,130 94,663,o.47,D31,3115,6?,8447,387,4 1281208 289 371 454 536 619 7871210 1630. 
0,140 101167,250,1133,4'\6,718,3750.,4193,2 136 222130.91397 486 574 662 8421300 1740 
0,160 11375,2156,237,418,719,4156,5 105 153 250 348 446 548 648 1747 950 1460 1970. 
0,180 12583,1162,31141,320.,6110.,462,5116 170. 27 1387 496 608 721 831 110.60,1630.2200 
0,200 13791 ,1,68,145,122,511,368,4 127 186 30414251 545 667 792 19141160,17902430. 

Umfang = 2,0.73. m da/di = 1,571 In da/di = 0.,4519 

223 



Innerer Rohr 0 = 400 mm Äußerer Rohr 0 = 420 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isol.· 

j~'" -40 -20]-101:::01+101+251+501+75 1~0 1 1!0 1 2~0 1 2!0 1 3~0 3!0 141i0 5~0 1~IJö~ ~~r. 
0,020 14,49,64?,26;4,852,4311,2117,2613,2119,2131,6143,S 55,8:67,8180,0 192,3 116 
0,025 17,911 ,98,926,003,001,508,95h 6,5:24,0 39,354,3 169,2 '84,099,0 115 144 
0,030 21 ,414,2h o,7 7,04'3,5711 ,79

1
10,7;19,7,28,7 ,46,864,6182,91100: 1191138 172; 

0,03524,81 6,512,48,2714,1312,0712,522,933,3 54,2174,7 95,5 116 138 160 200 306
1 0,040 28,2IS,8114, 19,404,702,35114,226,037,S 61,4 84,9 10811321 157 182 228' 347 

0,045 31,6'21,1 !t5,81O,SIS,262,63115,9129,0'1 42,3169,4 119S,01121 148 176 204 2561 3881 
0,05035,0 23,317,511,65,812,90'17,532,0,46,776,4 105 134 1641 195 225 284 431 
0,060 41,8127,8:21,0 13,8:6,91 13,46:21 ,0 38,2:5S,5 91,21126 161 11971 232 268 ' 338i 516 689 
0,07048,332,224,316,08,044,00'24,344,3'64,7 106 147 187 228 269 311 392 600 S04 '40 
0,080 54,SI36,527,4' IS,29,0714,53:27,SI50,2~ 73,1 1 120 1671212 1259) 306 3541 4451 679 91S Olm 

0,090 61,2,40,630,520,31O,15,07130,5S6,2181,9 133 186 237 290 343 396 497 7611030 
0,100 67,5,44,833,6,22,3111,1 15,60,33,6;61,9:90,4 147 206 2621321 378 1436 548, 8411140 
0,110 73,7148,9i36,6?4,3,12,116,12 36,667,7198,8 161 2241287 350 413 476 600, 9221245 
0,120 80,\52,9,39,6126,3113,16,61139,6173,31107 174 243 310 379 448 15161 6521100°11348 
0,13085,656,9142,628,214,117,0842,578,8 1151 187: 261 3341408 4821556 701108°11452 
0,140 91,460,845,5,30,115,°17,56 5,3184,3 123

1

200 279 358 438

1

517 5951 750 11 50 1554 
0,160 10368,251,033,816,98,5351 ,1 94,S 138 226 3151405 496 584 673 ' 851 11310 1760 
0,180 I 14?5,656,537,5 18,7!9,43:56,8, 105 154 252 11 3511451 551 650 '1 749 95114601970 
0,200 12583,062,041,020,51O,362,3i 115 1691277 386 496 606, 715 824 '1050'16002180 

mfang = 2,199 m dajdi = 1,667 In dajdi = 0,5109 

~~ Rohrtemperatur in 0 C (Lufttemp. _ 20· C) 1501.· 
... N ... Stär-

~~ -401-201- 101 ~ O +10'+25 +50 +7sI11i0 11!0 21i0 12!0 1 3~0 ' 3!0 41iO Is1io '7!O 11ö'ö0 ke 

1'" I 1 I 0,020 13,OS,7016,554,3612,181,09
1
6,55,11 ,9 17,3 28,339,350,261,°172,1 83,2 104 

0,025 16,211O,818,IIS,402,7 1,3S
1
8,15

1
14,9,21,7 35,2

1
48,9 62,475,7 S9,3 103 130 

0,030 19,3
1
12,819,666,43,3,22 1,61 9,7! 17,S,26,0 42,158,574,290,5 107 124 15S 

0,035 22,4114,9,11,217,4713,7311,S7111,2,20,7130,1 48,967,886,2 105 124 , 144 ' 18°1 2761 
0,040 25,517,012,SS,524,26,2,13112,s,23,5134,255,7177,3198, 11119 141 1641205 313 
0,04528,6119,114,39,58,4,79,2,39,14,3:26,3,38,2 62,6

1

86,6 110 134 158 184 231 3511 
0,050 31,7121,1 , 15,SIIO,65,29,2,6415,8?9,0,42,3 69,2 95,81122 148 175 , 2041256 390, 
0,060 37,6,25,1118,8,12,56,3°13,15,18,9

1
34,6150,382,1 114 1461177 210 244 306 470, 624 

0,07043,6,29,121,8114,6,7,313,6622,0,40,258,495,7 133 170 207 244, 283 355 544, 729 '60 
0,080 49,6,33,1 ;24,816 ,68,2614,13125,~45,7166,4 109 151 194236 278 321 1404 , 6181S30 mm 
0,09055,3.37,027,718,519,20,4,6228,°151 ,1174,3 121 168 217 264

1
312 358 451 1 6901 931 

0,100 61,0:40,730,620,4 10,26,11 :30,8156,582,2 134 185 239 292 344 396 498 76311030 
O,ttO 66,8144,5133,422,31 1,1 15,57133,5161,7190,0 146 203 261 320 376, 432 545 83611130 
0,12072,448,236,124,1 112,°16,02,36,3,66,997,3 159 220 282 346 408 470 591 917,1220 
0,13077,854,9

1
38,8125,9,12,9,6,45

1
39,°172,0 105 171 237 304 372 439 506 637 98811320 

0,14083,355,4141,527,6113,816,89 1,8i76,9 112 183 254 326 398 471 543 683 1050,1410 
0,160 94,1162,546,731,°115,617,80147,°186,6 126 206 287 368 450 532 613 774119°11600 
0,180 105169,5151,934,417,318,67152'~i96,5 141 230 320 412 502 593 684 865 133°11790 
0,200 115176,457,137,718,9,9,5057,31106 155 254 353 454 554 653 752 956 147°11980 

Umfang = 2,325 m dajdi = 1,762 In dajdi = 0,5664 

224 



Innerer Rohr 0 = 400 mm Äußerer Rohr 0 = 420 mm 

~= Rohrtemperatur in 0 C (Lufttemp. - 20· C) Isol.-
E!l ... Stär-=cu_ 

-:01- 201- \0 ' ~ o + 10 +25 1+50 1+75 I~O I!O 2~0 12!0 1 3~0 I S!O 1 Jo 1 5~0 17!0 1 10~0 ke ;:: .!! 

0,020 12,018,00 6,OOi4,00 2,00 1,00,6,00111,016,°126,°,36,046,°156,066,1 176,3 [96,2 
0,025 14,99,93?,44~,962,481,24 7,4513,7

1
19,932,344,757,1 69,5182,4195,31 119 

0,030 17,811,818,865,9312,961,488,9016,223,638,553,4 68,3 83,2 98,6 114 143 
0,035 20,713,810,36,9013,4511,7310,3118,927,744,862,1 79,496,7 115 133 167 250 
0,040 23,615,711,87,8613,931,9711,821,631,4 51,170,890,4 110 131 151 190 285 
0,045 26'1'7'61 13'~8.Bf.'4I f,2113'2f',235,2 57,3 79,4 102 124 147 1691213 321 
0,050 29,319,5[14,69,76(852,4414,626,839,°163,487,9 112 137 162 186 236 356 
0,060 35,°123,3117,511,65,812,91 17,532,046,675,8 105 134 164 193 223 282 428 577 
0,070 40,6127,°:20,213,516,7313,3720,237,154,188,0 122 156 191 225 259 328 499 672 

180 
0,080 46,030,6[23,0 15,Y,6613,8323,042,2 61,4 100 139 178 217 25612951373 569 765 
0,090 638 857 

mm 
51,4134,2125,717,18,5614,2825,747,268,8 112 155 199 243 .286133°1417 

0,100 56,737,828,318,99,434,7228,352,175,9 124 172 220 268 316 3641461 707 950 
0,110 61,9141,2130,920,610,35,1530,956,983,0 136 188 240 293 346 399 505 7741040 
0,120 67,~ 44, r'oF) 11 ,I 5,5733,5 61 ,~OO,I 147 204 261 318 3761434 549 840 1130 
0,130 72,348,136,°123,911,96,0036,166,597,1 158 219 281343405 1467 592 90711220 
0,1 40 77,4.51,5

1
38,5125,612,86,4238,771,3 104 169 235 301 368 43415001634 9721310 

0,160 87,5158,143,28,814,47,28143,70,5117 191266341417492568 72011001480 
0,180 97,2:64,648J32,116,0:8,1048,51s9,7 131 213 297 381 46615501634 80412301660 
0,200 107171,0153,035,2p,518,8553,498,7 144 235 327 420 513 6061 699 [ 887 1350 1830 

Umfang = 2,450 m daJdi = 1,857 In daJdi = 0,6190 

c,:c Rohrte mpera t ur I n 0 C (Lufttemp. - 20· C) IsoI.· 
E!l ... Stär-
:«1-

401-201- 10 1 ~ O 1+10 1+25 1+50 1+75 I~O [ I!O r 2~0 12!0 1 3~0 s!o 1 4~0 1 5~0 17!0 1 \O~o ke ;::.!! 

0,020 11 ,li7,405,553,7011,850,925,551O,214,8124,1
1

33,4 42,752,0161,2170,5188'8 1 
0,025 13,89,246,914,59? ,30 1,156,90 12,7118,4129,941,452,964,876,488,8 110 
0,030 16,5 11,08,245,502,741,388,2415,122,035,649,563,3 77,5 [91,7 106 132 
0,035 19,212,89,596,3913,191,609,58 17,525,641,457,673,790,0 107 124 154 236 
0,040 21,814,51O,917,27h ,631,821O,920,029,2 47,3 65,6 83,9 1021121 141 176 268 
0,045 24,516,3[12,218,1514,072,0412,222,532,7 53,1 173,7 94,2 1151 136 158 198 300 
0,050 27,218,113,59,02 ,50[2,2613,525,036,459,181,8 104 127 150 174 218 332 
0,060 32,4121,616,2110,815,38[2,6916,229,843,370,5

1
98,0 125 152 180 208 262 400 537 

0,070 37,725,118,812,56,2413,dI8,834,650,282,0 114 146 1771209 241 304 465 624 200 
0,080 42,828,521,414,2!7,0913,55121,4[39,257,193,5 130 166 202 238 274 346 530 712 mm 
0,090 47,9131,923,915,9:7,9413,9623,9144,064,0 104 144 185 2261267 307 387 5931 799 
0,100 52,9135,225;4117,68,784,3726,448,670,9 115 160 205 250 295 339 428 655 885 
0,110 57,J38,628'9'9'3~,634,7828'953,277'6 1 '26 1 '75 224 273 322 372 469 718 970 
0,120 62,841/831,320,910,45,1831,457,784,2 137 190 243 297 350 404 510 780 \050 
0,130 67,7145,133,7122,511,215,58133,862,290,7 148 205 262 320 377 435 550 84211140 
0,140 72,548,336,124,112,05,9736,266,697,1 158 220 281 343 405 467 591 9031220 
0,160 82'°154,540,727,113,56,7440,9175,4 110 179 250 320 389 459 530 67010301380 
0,180 91,2,60,7145,4130,2115,0?,4945,584,1 123120012781356 434 513 592 750

1
11501550 

0,200 l00I66,7~9,833,2116,58,2350, 192,5 135 220 3061392 479 565 652 82812701710 

Umfang = 2,576 m da/di = 1,952 In da/dl = 0,6691 

15 225 



Innerer Rohr 0 = 4&0 mm Äußerer Rohr 0 = 470 mm 

~::i Rohrtemperatur in 0 C (Lufttemp_ = 20· Cl Isol.-

,:;:!;!.... I ~ 1 I 1 I + + I + I + I + 1 + + + I + I + Stär-
3=.!!! - 40 -20 - 10 _ 0 1+ 10 +25 +50 +75 100 150 200 250 300 350 400 1 500 750 1000 ke 

0,020 101 166,7i49,933,016,58,17150,293,0 136 224 3121 400 491 1 5821 672 ~I 
0,025 12179,6159,239,419,69,71 160,1 112164 269 374 484 598i 704 8191040 
0,030 14092,168,645,622,411,169,6130190 315435565701.1 827 95412201 

0,035 15810477,151,125,1 12,4'78,2147214 356 495 644 800 943109013902160 
0,040 174115185,056,427,813,786,31622381 3961 553 72089411060121015602430 
0,045 189 125:92,3161,330,2'115,094,0 1761260 435

1

606. 7931 98411701340117202700 
0,050 20213499,165,9132,316,2101190281 472 658 860107012701470188012950 
0,060 22815011174,136,1 118,0115216320 537 757 988112201470170021803440 4760 
0,070 2491641122:81,339,819,7 127239356 598 849111013701650191024703910 5430 15 
0,080 269 1781132

1
88,0143,121,2 137 260 389 6561 93712201510 18302120274014380 6070 mm 

0,090 288 190114193,6145,922,6 147280419 71010201320164011990231029904840 6700 
0,100 304 200 14998,448,423,8 156298447 761109014201770'2140250032405260 7320 
0,110 3182101157110350,624,9164 314472 808116015101890'22802680347d5680 7930 
0,120 331 2 19 163 10752,525,9 172 330497 853122016002010124202850371016080 8530 
0,130 342227 168 11154,226,8 179345519 89312901690/1211012560301013950:6480 9110 
0,140 353233 174 11555,8127,6 186358540 931 11350177022102690318041806870 9680 
0,160 373247184 12159,029,2 1973825781000144019202400293034804600758010800 
0,180 390 258 192 127,61,730,61206 404612 1 O601154Obo5012590 3170 375049708270 11900 
0,200 4062681199 13164,231,7 215 42~642 1 I 20j 1630'218012770:339014010 53408960 12900 

Umfang = 1,571 m da/d i = 1,064 In da/di = 0,0618 

~ ::i Rohrtemperatur in 0 C (Lufttemp_ = 20· Cl 1501.-

,:;;~ "' I , 1 + I 1 I + I + I + I + + + 1 + 1 + + I + Stär-
3=- - 40 ' - 20 [- 10 _ 0 '+10 + 25 1+ 50 1+ 75 100 150 200 250 ' 300 350 ' 400 500 750 1000 ke 

0,020 79,852,839,726,213,1 16,5dI39,8'73,711071175 2441 3141 383 4541 522 664 
0,025 96,063,9,48,231,8 15,67,8148,089,21 130214 299 383 4651 5531 641 820 
0,030 11174,555,737,0 18,09,0555,61104 152 251 350 4501 546 648 750 967 
0,035 126'84,062,9:41,920,310,2163,1 118 173 2861 400 512 622 7421 8561110 1710 
0,040 14093,670,°146,522,511,370,3131193319 447 573 698 833 962125011930 
0,045 154 10376,950,724,712,477,2 1432121352 493 633 773 921107°11380,2140 
0,050 166 11 183,254,726,8 13,483,4 155231 1384 538 692 8421000 117°115102340 
0,060 190 12694,6:62,230,715,295,5 177 265 440 621 7981 9811160'1360jl 76012730 3730 
0,070 211 140110469'°34,216,8 107 199 297 495 698 90211 10'1320154019903110 4310 20 
0,080 229 152 11375,\ 1137,2118,2 116219326546 770100011230;147011720-2210113490 4850 mm 
0,090 247 164 12280,839,919,5 125 236353594 840109013501610189024303850 5370 
0,100 263175 13°:86,1 142,320,7 134 253376 639 9051180 147°117402050265014190 5860 
0,110 277 1841137190,844,521,81142269401 680 9681260 15801870220028504540 6320 
0,120 289 193' 14395,146,5122,8 150 284425 72010301340 1680200012340130504890 6780 
0,130 303202: 150199,248,423,81157 2964477571090 1420,1770;2120:24803240:5220 7210 
0,140 315209 156 10350,1 '24,71163 308 467796 11401500 1860

1
223°:2620,343°15540 7660 

0,160 336221 165 10953,126,311741 334504 861 1240 1630204012450,2890,379016150 8620 
0,180 354 233 1741 11555,927,71184 355539 9221330:176022102670313041206760, 9500 
0,200 370245 1821119158,628,9, 1943765699791410 1880237012870,3370445017340 10350 

Umfang = 1,602 m da/di = 1,085 In da/di = 0,0817 

15* 227 



Innerer Rohr 0 = 460 mm Äußerer Rohr 0 = 470 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. = 20· C) 

~~ ... -40 -201-101::0 +IO I+2S I+so l+7ST 160 ItO l260 12tO 1360 13to 1460 1560 17tO 11600 
0,02066,144,132,621,910,815,39133,060,7189,3 1441 1991 2581314' 371 4281' 544 
0,02579,653,239,326,413,1 116,48140,174,1 109 178 246131513851 456: 527 675 
0,030 92,862,246,030,815,37,5646,987,2 128 209 289 3701 450 5371 621 800 
0,035 10671,052,6135,217,48,6353,4199,4 146 2391 331 423 515 616 712 9171410 
0,040 11979,459,239,219,419,63159,611 1111163268 371 478 580 6911 80010301590 
0,045 13087,065,0143,1 121,3,10,665,8 122 180295 410 526: 642 766 88811140 1770 
0,050 14094,070,546,8'23,111,571,3133 196321 1447 576 702 838 97412501930 
0,060 162 10880,653,726,513,2'82,2 1531227370 5191 672' 820 9821115°11 1470,22803110 
0,070 183 12190,460,129,514,792,211721254 416 586 7~ 93511201300167026003570 
0,080 203 13399,465,732,311 16,1 1101 189 282462 649 85011050112501145018601292014030 
0,090 221 144 10771,334,8,17,3 110 206 3065041 7091 93011501138016002050323014470 
0,100 2371154 11576,237,218,41118222 329546 7661010125015001740223035204880 
0,110 251 164

1
12280,8

1

139,3
1
19,5 1251

1236 352586' 823110901134011610118702410381011 5280 
0,120 2631172112885,141,320,5133249 373625 88011601430117201199012590410015670 
0,130 274180113489,143,221,4140'1 263394 661 93712301152018202110127704300

1

6060 
0,140 284 1871140193,045,022,3 1462751414695 993130011600192022301293046806450 
0,160 304 202 14999,248,123,911571298 450 758 10801420177021201248032405210 7260 
0,180 3222141581

1
106

1
151,225,4 16713191483 815111601153011930231012720:3550157008030 

0,200 339225 167 111 ,53,7126,51 177 339! 513 868124011640120601250029403850)6140,8740 

lsoi.
Stär· 

ke 

25 
mm 

Umfang = 1,634 m da/di = 1,106 In da/di = 0,1011 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isoi .· 
.. N -< r stär· 

;:i - 40 1 -20 1 - lo~+10 + 25 1 + 50 1 + 75 I t60 Itol260 12tO 360Lto l~ 1 560 1 7toT IO~O ke 

0,020 56,9'137,7:28,2118,69,264,6128,3152,2176,5 121 1681 215 265 312: 360 460' I 
0,035 69'145'834,0? 2.611'35'56134,2163,5

1

93,6 149 207 264 327 383 444 570 I 
0,03080,4153,839,626,513,116,4940,074,3 109 176 245 312 387 454 526 676 
0,03591,8161.445,330.114,97,4045,8'85,1 124 202 282' 358 444 522 604 7791200 
0,040 10368,950,833,616,718,3051,595,5 140 228 318 406 496 587 680 87913601 
0.045 113175.8:56,0:37.1118,49,1856,91105 155 253 350: 45O! 551 1654 7571 9781510 
0,050 122i82,5161 ,2

1
40,720,210,062'°1 115 170276 382 4921 6041 715 82710801650 

0,060 142194,4170,546,9123,311,572,1134 197322 447 5771 707 844 982126019402650 
0,070 160 106,79,5'152,9126,212,981 ,2 152 223 365 509 657 8071 9621110 143022201

13050 30 
0,080 176117187,958,3'28.914,389,71168 247406 566 732 90510701240159024903450 
0,090 1911128100,0:63,3131,315,5197,51183 270443 619 804100011180:137017601277011 3830 mm 
0,100 204 138 10368,0133,616,6105 197 291 481 673 876109012801500193030204200 
0,110 218 147 11072,5135,917,6 1131210 311 518 726 948118011390 16202080327014560 
0,120 231 155 116? 6,7137,818,6 1191223 330551 777110201260149011740122301353014900 
0,130 245 162 12180,839,719,5 126' 235 349585 82710801340 1590 1850237037701 5240 
0,140 2561169 126:84,1141 ,5120,31132 2471369618 87711140 14201 1~19602520~10: 5570 
0,160 278 183 136190,644,9?2,0 143 2691 404 680 96511250 1560 1870,218028201448016250 
0,180 2961100 146197,047,523,5 153290 4357351040136017ooQ050239031oo493069OO 
0,200 312207 155 103,50,1124,8: 1621310[ 463 7851120:1460183012210[25803380542017550 

Umfang = 1,665 m da/di = 1,128 In da/di = 0,1202 



Innerer Rohr 0 = 450 mm Äußerer Rohr 0 = 470 mm 

~:;: Roh-rtemperatur~ ln 0 C (Lufttemp. _ 20· C) 1501.-
,:;J;!'" Stär-

~.!1 - 40 1- 20 - 10 ~ O 1+ 101+ 25 1+ 50 +75 1 ,~0 I ,to 1 2~0 2tO 3tO I sto 14tO 15to 7!0 11(;-00 ke 
, I. 1 I 1 !', I 1 ' I 0,02050,5133,7124,816,78,26,4,1225,3146,367,5 109 150 193 235 2771319 404 

0,02561,1141,6
1
30,620, 10,0

1

5,0030,856,382,2 133 184 236 290 3421 397 504 
0,03071,8148,9136,323,711,75,87136,1 166,296,7 157 217 279 342 4061 4711597 , 
0,035 82,5155,9~I,927,01 13,416,6914I,476,1 111 181 251 322 394 465 543 6881060 
0,040 93,162,3147,030,315,°17,5046,485,9 125 204 282 363 446 524 61 7751200 
0,045 103168,8152,133,5116,68,25,51,395,5 139 227 313 403 494 583 682 86011340 
0,050 11274,957,036,718,39,04,56,0 1041152 248 343 442 541 642 745 94611470 
0,060 129186,8165,6142,9121,2110,5,64,8121 177 290 403 520 639 759 877111°117302350 
0,070 147

1

98,0173,6148,224,011,973,5 138, 200 328 458 594 726 86519961127019702710 35 
0,080 163 108181,2153,326,413,182,0 1531224 365 511 665 816 9691120143022303060 mrn 
0,090 17811888,058,328,714,2189,6 166245 401 567 7351 90010701240 I 58d2480 3380 
0,100 192 127194,4162,730,815,296,611791265 436 1 6161 795 980:116011350:1720127103700 
0,110 204 136101166,832,916,2 103 1921284 471 664186010601126014601186029404020 
0,120 216144 10770,9134,917,2 110 205303505 709 9241140135015702000131704340 
0,130 229 152 113174'71136,8118,1 1162171322 537 7551 987122011440:16701215011339dl4670 
0,1 40 240 159 118e 8,638,519,O 122228 340 566 8001040129015301770'229036104990 
0,160 260

1

172 12884,9~1,7120,7 133
1

251 373 622 885111501 14201 17ooI 1980:2560~~~5600 
0,180 279 184 137190,8~,7122,1 142271 402 674 96012501 15501 1860;Z17012810~6180 
0,200 296 196 14596,547,523,4 151 290 429 724 10301350,1680,202023603030,48806750 

Umfang = 1,697 m da/di = 1,149 In da/di = 0,1388 

~:;: Rohrtemperatur In 0 C (Lufttemp. = 20· C) Isol.-

.. 1:J ... ,1 1 1 Stär-" ... _ 1 + + + + + + + + + + + ~..!! - 40 1- 20 - 10 1- ° 1+ 10 + 25 1+50 + 75 100 1 150 1200 1250 1300 1350 14005007501000 ke 

0,020 45,0'29,9122,3114,8,7,3613,67i22,4141,4 60,3197,0 133 170/ 208 245 283 3s2t 

0,025 54,5136,327,OI18,09,02l4,45127'5150'4 73,5 119 163 211 258 303 351 443 I 
0,030 64,6~2,4 31,9 21,1 10,515,2032,3159,486,4 140 193 249 306 359 417 5 
0,035 74,248,536,324,212,015,96137,168,299,1 161 223 288 353 414 481 608 9401 
0,040 83,5

1
54,640,827,213,516,73

1
41,8176,8112 182 252 326400 4695431 690/1070

1 0,045 92,560,645,3130,215,017,46146,2185,5 125 203 281 362 445 522 605 7701200 
0,050 10166,6

1
149,7133,216,58,19,50,694,1 137 223 308 397 487 576 665 8471320 

0,060 11777,558,038,319,19,4858,6 110 161 261 362 469 573 679 7871000 15402100 
0,070 13388,165,8143,5121,810,7166,5124183299414 537656776900115017702430 40 
0,080 14797,873,248,424,211,974,1 138 204 333 463 600 735 8711010112901980

1

2750 mm 
0,090 160 10880,453,126,513,°181,2 151 224366 510 661 812 96111201440121903060 
0,100 173 117186,857,428,514,1 '88,1 164 243 399 557 721 88810501220157024003350 
0,110 185 125/92,9161,5:30,415,194,8 177 262 432 604 780 9621140 1320 17001

126103630 
0,120 196 13298,4

r

65,5132,4116,1 101 189 279 461 645 83611030123014101830,28203910 
0,130 208 139110469,234,21 6,9 107 200 296 490 687 8961100 1310 1510 19503030,4200 
0,140 219 146 10972,835,917,7 112 212 312 520 728 9501170138°1160012070:32304490 
0,160 240 159 119179,239,119,3 123 233 345 574 80910501300115401780,2310136305020 
0,180 260 170 12885,1141,920,7 133 252 374 622 876 11140 1420 168011940254040105570 
0,200 280 18i1 137190,444,722,O 142, 268 3981670 950 1240 15301181020902760~3806130 
Umfang = 1,728 m da/di = 1,170 In da/di = 0,1572 

229 



Innerer Rohr 0 = 450 mm Äußerer Rohr 0 = 470 mm 

~~ Rohrtemperatur in 0 C (Lufttemp. _ 20· Cl lsol.-

~r' _: - 2o l -~j+ 10 1 +~+50 1 + 75 160 11!0 1260 12!0 ra~o 3!01 4~0 1 5~0 7!0 1~ s~!r-
0,02040,426,720,213,46,703,3420,237,154,287,5 120 1 154 188 222: 2561 326 
0,02549,232,624,616,38,164,0624,745,566,3 107 148 190 234 2751316 404 
0,03058,038,528,9 19,19,544,7729,253,978,2 127 176 226 280 325 375 481 
0,03566,744,133,121,910,95,4633,762,290,2 146 204 261 321 3741 4321554 848 
0,04075,249,937,324,712,36,1438,170,2 102 165 230 295 3611 425 4901 627 963 
0,04583,355,341,227,513,76,8142,178,1 1141 184 256 330 402 4741 546 7011070 
0,05091,360,745,530,215,0 7,4746,085,6 125 202281 363 443 522 603 7711180 
0,060 10871,253,235,217,58,7053,699,5 146 238 330 425 521 6161711 90514001890 
0,070 12381,060,640,119,99,9061,1 113, 166 272 379 487 596 706i 814,103016002200 45 
0,080 13790,267,344,922,211,068,2 126 186 304 426 548 670 795 9141160 18002490 
0,090 15099,373,849,424,412,174,8 139 205 336 469 606 744 88011020129020002770 mm 
0,100 163 10780,253,526,413,181,2 151 222 3671513 662 815 9641120114102200:3040 
0,110 175 11586,257,528,414,187,4 163 240 396 555 718 8831OS01121O 1530240013300 
0,120 18612291,861,230,215,093,3174257 424594 771 95111301300165025903560 
0,130 196 13097,564,732,0 15,999,2, 185 273 452 637 82410101200:139011770278013820 
0,140 206 137 10368,133,7 16,7 105195289 480676 8751070127°11480189029604070 
0,160 227 ISO 11174,236,5 18,1115216319 531 748 ' 96811901410165021203330 570 
0,180 246 162 12080,039,5 19,5124 235347 578814106013101550118202330367°15070 
0,200 263 173 12885,642,220,8 134 251 371 623 883 llSO 1410 1690,198025404020,5560 

Umfang = 1,759 m dajdi = 1,192 In dajdi = 0,1752 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· Cl 1501.-
...... ... Stär-

~~ - 401-201-101 ~O 1+101+251+501+751160 11!0 1260 12!0 1360 3!0 1460 1560 17!0 116ö0 ke , 
0,02036,8

1

24,518,212,26,083,0418,333,749,279,8 111 141 172 204 2361297 
0,02545,2129,822,515,07,433,7122,541,560,798,1 136 175 216 2521289 366 
0,03053,4135,526,617,78,754,3826,649.071,41116 161 207 258 299 3421436 

0,03561,640,730,7120,210,05,0030,756,482,5 134 186 2273811 323899 3349621 4483951 550471. 887746 
0,04069,745,934,622,911,45,6434,764,193,4151211 1 
0,04577,650,938,525,412,76,3038,671,2 104 169 235 303 377 437 5021 639

1
989 

0,05085,4155,9142,327,913,96,9442,478,8 115 187258 334 406 4821 554 7071090 

0,060 99,6166,349,532,716,2,8,07~9,692, 1 1351220 305 435902' 54S0791 655629 765521 11 985395jI1428700 '1 210724O() 50 
0,070 11 V5,956,537,3 18,59,2256,5 105 154 252 350 
0,080 126184,863,°141,8120,710,363,1 117 172

1
283 393 506 619 7321 846i I 080 16602280 

0,090 139 93,41,69,546,022,711,369,6 129 190 312 435 561 6861 8121 939 12oojl8402530 mm 
0,100 151 10175,649,824,712,375,7 140 207341 475 613 752 8891030 131°'202012780 
0,110 16310981 ,5'53,426,613,281,6152223 369515 665 816 966111014201221°13020 
0,120 174 11687,1 157,128,414,187,3 163 239 395 553 713 877

1

1040 1200 1530238°13280 
0,130 1841 12292,460,630,115,0'92,8 173 254 421 591 762 938112°112901640:256013510 
0,140 194 128197,463.831,615,797,9 184 269 445 628 8081 9961180137°1176027303740 
0,160 214140110770,134,517,11108 2022981494697 8961110:1320153019601307°14210 
0,18023215211675,6,37,318,5117221325 ' 539 761 9791210145016902160,3400

1
4650 

0,200 247 163 124~81,039,919,7 126 237 3SO 584,824 11060 131O!1570 18301236013710,5110 

Umfang = 1,791 m dajdi = 1,213 In dajdi = 0.1929 

230 



Innerer Rohr 10 = 460 mm Äußerer Rohr 10 = 470 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· C) 1501.-

~~ ... -401-201-101 ~O l + lo l + 25 1 + 50 1 + 76 1 1~0 11!0 1 2~0 12!0 1 3~0 3!0 141;0 161;0 17!0 lö'öO ~!r-
0,02036,8;24,518,212,26,083,0418,333,749,279,8 111 141 172 204 2361 297 
0,02545,2129,822,515,07,433,7122,541,560,798,1 136 175 216 252' 289 366 
0,03053,4135,526,617,78,754,3826,649,071,41116 161 207 258 299 342' 436 

0,035 61,6~,730,7,20,21O,05,0030,756,482,5 134 186 2238711 323899 3349621 4483951 550471. 887746 
0,04069,745,934,622,9 11,45,6434,764,193,4 151 211 1 
0,04577,650,938,525,4 12,76,3038,671,2 104 169 235 303 377 437 5021 639

1
989 

0,05085,4,55,9142,327,913,96,9442,478,8 115 187258 334 406 482 554 7071090 
0,06099,6166,349,532,716,2,8,07149,692,1 1351220 305 392' 479 5691 6521835112801740 
0,070 II V5,956,537,3 18,59,2256,5 105 154 252 350 450 5501 652 751 195914701

1

2020 50 
0,080 126184,8163,°141,820,710,363,1 117 1721283393 506 619 7321 846il08016602280 
0,090 139 93,469,546,0'22,711,369,6 129 190 312 435 561 6861 8121 9391200 18402530 mrn 
O,JOO 151 101 175,6

1
49,824,712,375,7140 207341475 613 752 8891030131012020[2780 

0,110 163 10981,553,426,613,281,6 152 223 369 515 665 816 9661110 1420122103020 
0,120 174111687,1157,128,414,187,3 163 239 395 553 713 877

1

1040 1200 1530238013280 
0,130 184 12292,460,630,115,0'92,8 173 254 421 591 762 93811201290164012560:3510 
0,140 194 128197,463,831,615,797,9 184 269 445 628 808 9961180'137°11760127303740 
0,160 214 1401 10770,134,517,11108 202 298 j 494 697 8961111°:1320153019601307°14210 
0,18023215211675,6137,318,5117221325 ' 539 761 9791210145016902160134004650 
0,200 247 163 124;81,039,919,7 126 237 350 584,824 11060 131O!1570 183012360,371O!5110 

Umfang = 1,791 rn da/di = 1,213 In da/di = 0,1929 

i~ Rohrtemperatur in 0 C (Lufttemp. - 20· C) Isol. 

~ :r' :0 ~1 - l0 1 ~O l + l0t 25 1 + 60r4-75 1 1~0 11tO 1 2~0 12!0 , 3~0 Is!o l.Jo 1 5~0 7to 11600 ~~-
0,020 27,818,~~13,9'9,28:4'6212'301 13'8125'31 36'9 60,0 83,5 107 ' 131 1531

1 1781 222 
0,02534,122,817,0 11,45,6512,8117,031,445,774,1 103 132 1 162 190 2221 276 
0,030 40,427,0120,113,5:6,673,32i20,2:37,354,488,2 122 157 193 22~ 265' 330 
0,035 46,731,223,2115,617,7°13,83:23,343,262,7 102 141 1181 223 2611 3051382 5811 
0,040 53,035,226,317,6

1
8,734,3426,448,870,8 116 160 206 252 2981 3431 433 665 

0,04559,139,129,4' 19,59,734,8529,654,4 79,0 129 179230 281 330 380 484 744 
0,050 65,243,C32,421,no,85,32,32,6:59,887,01142 1981254 310 36~ 4161 536 818 
0,060 76,85O,838,0,25,512,66,29138,3?1,0 103 169 2341301 367 4;3 495 638 980plO 
0,070 88,158,243,629,214,517,2343,9181,4 118 194 270 348 424 498 573 7361130 1520 70 
0,080 99,365,449,2!132,916,318,14149,291,61133 219 304 1391 1 4771 5 650 83211280p20 mm 
0,090 1la72,554,536, 18,09,0054,7101 148 243 338 1435 530 628 724 92414301910 
0,100 12$9,459,6139,519,719,8459,8 111 162 266 371 478 581 1 6901 7961010'157012100 
0,110 13q86,064,342,721,31O,664,7 121 1761289 403 518 632 750 86811001171°12290 
0,120 139192,269,0145,9122,9111,469,5130189 311 434 558 1 684: 810 9401 II 90: 185012480 
0,130 14898,073,649,024,5 12,274,2 139 202 333 4'65 598 732 87°11010'128°1198°12670 
0,140 157 104 78,152,125,9112,879,0 147 2151354 495 638 1 7811 9231070136021102850 
0,160 174 116

1

87,1 S7,S,28,6114, I 187,4 164 240 394 553 1713
1 

8741t03011200iIS30:237013230 
0,180 190 12795,1 62,7

1
31,2

1
15,495,61179 263

1
434 6071785 963111401133011700126303600 

0,200 20S 137 103,67,5,33,S I6,71104 193 28S 472 659 857 1050 1250,1450,1860,28903950 

Umfang = 1,916 in da/di = 1,298 In da/di = 0,2607 
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Innerer Rohr 521 = 450 mm Äußerer Rohr 521 = 470 mm 

t~ Rohrtemperatur In 0 C (Lufttemp. = 20· C) Isol. 

i~« - I I + I I + I + 1 + I + I + 1 -:;:--1 + -I + I + + ~är-
- - 40 - 2~ _ 101 _ 0 + 10 + 25 1+50 1+ 75 100 150 200 250 900 950 400 500 750 11000 e 

0,020 24/16'5h 2'5'8'25~'14 12'061 12'5122'933'1 53,874,5195,7 1117 1421 159: 200 
0,025 30,420,315,310,1 ,06~,53, 15,3128,241,1 66,492,01 1181145 173 197 249 
0,03036,224,1118,112,°,5,993,00118,233,548,9 '78,7 110 141 1172 205 2351 296 
0,035 42'027'921'013'916'923'46~ 1'1 /38'756'6 91,3 127 163200 237 272 343 524 
0,04047,8,31.723,815,717.853,9224,°143,964,0 104 144 185 226 268 310 390 597 
0,04553,535,526.617,68.SO~,3926,849,07l,3 116 161 1 207253 300 346 436 667 
0,05059,2139.329,319,519,704,8529,5154,078,4 128 177[ 228 279 331 3811 483 735 
0,06069,8146,5134,823,111,515,75/34,81164,093,1 152 212 271 332 390 451 573; 874 11 SO 
0,010 so,2153,34O,0~26,513,26,6039,973,7 108 176 245 313 382 450 5211 6611010 1360 80 
0,080 90,°159,6144,8:29,914,8 ,40

1
44,9183,( 121 198 276 353 1432 5101 589 750 1140 1540 mm 

0,09099,565,8
1
49,533,016,418,18149,792,2 135 220 307 393 481 568 656 83612701720 

0,100 10972,454,1136,118,08,9554,4 101 148 242 337 432 530 626 723 9211400 1900 
0,110 119178,81158,539,019,419,71 1;9,°1110 1601263 3661471 577 1 682 7871100015302080 
0,120 12884,662,941 ,9120,91O,5~3,6 118 173 284 3951508[623 736 852108011660 2250 
0,130 136:90,3'67,3144,8122,411,2:68,0126 185 304 422 544 668 / 790

1
9151160117902430 

0,140 14595,871,81~7,723,81l,9172,3 134 197 324 449 580711 842 9761240,19102600 
0,160 162 107180,1 1"3,3'26,5'13,180,6 149 220 363 505 653 800 9461090 14002150 2940 

0,180 1761 117187,858'~1~9'01 14,4188,51 164 242 4OO I 558 1 722 1 884 110401 121~1 ;550!23903270 
0,200 190 127i95,362,7131,415,7i96,0 179 263 436 609 790 967 1140133Üli69Oi26203580 

Umfang = 1,979 m dajdi = 1,340 In dajdi = 0,2930 

~~ Rohrtemperatur In 0 C (Lufttemp. ~ 20· C) Isol.-

~i« - 40 1 - 20 1 - 10 1 ~ 0 1 + 10 1+ 25 : 50 f+ 75l 1;0 1 1! 0 12;0 12!0 I~!o 41i0 15;0 17to Iloto S~~-
0,020 22,~14,91 11,217,56i3,791 1 ,8911 ,3120,7130,049,067,987,0 106 126 145 180 
0,025 27,818,~ 13,99,12~,6412,3114,0125,6 37,360,483,5 108 132 155 ISO 224 
0,03033,121,916,511,°15,5212,7416,630,644,672,099,2 129 157 184 214 268 
0,035 38,425,~19,112,8,6,363,1719,2 5,551,783,5 116 150 182 214 248 311 475 
0,040 43,628,8121,614,6 ,2413,60? 2,014O,258,694,6 132 170 206 243 282 354 541 
0,045 48,832,2,24,116,318,09j4,0224,4144,865,4 106 148 189 230 272 316 3971 604 
0,050 54,035,~26,718,08,94j4,45126,8149,3 72,0 117 163 208 255 300 347 438 668 
0,060 63'9142'il'821'210'615'~31'9158'385'3 139 193 247 303 355 410 521 7991060 
0,010 73,5148,8

1
36,5,24,212,16, ~6'7t67'2 98,5 161 223 286 350 412 473 602 9221240 90 

0,08083,055,1 1,2,27,4:13,76,82[;1, 5,8 111 182 253 324 397 467 536 6811020 1410 mm 
0,090 92,261,045,6130,515,217,55[45, 84,4 124 203 281 361 441 521 599 7591150 1570 
0,100 10166,850,033,316,68,2950,192,8 136 223 309 397 485 573 660 8361280 1740 
0,110 109172,6'154,4!36,218,019,00154,4 101 147 242 336 432 528 624 721 9141400 1900 
0,120 118'(78,258,638,919,49,7058,6109 159 261 363 467571 677 781 99215202060 
0,130 126183,7:62,6~1,62O,81O,4162,8 116 170 280 389 502 614 726 8371070116302220 
0,140 1~3489'3166'844'222'( 11,°167,1 12j 181 298 415 535 657 776 8941140 1740 2370 
0,160 149 100 4,7149,424,612,3175,2 138 203 334 465 600 738 8721000 1290 19702670 
0,180 I 1 tOI82,2154,127,01 13,5~2,9 1521224 369 514 665 816 962111014302200 29SO 
0,200 179 120,89,0158,7~9,314,6i9O,3 167245 404 564 728 893 1050 121O,1560!24003280 

Umfang= 2,042 m dajdi = 1,383 In dajdi = 0,3243 

232 



Innerer Rohr {O = 460 mm Äußerer Rohr {O = 470 mm 

-:c ROhrtemperatur In 0 C (Lufttemp. = 20· C) Isol.-
E~~ - - Stär 

~ftI.~ I I +0 .1 + + r + + + + + + 1 + + ~.!! -401- 20 - 10 - + 10 +25 +50 +75 100 150 200 250 300 350 400 500 750 1000 ke 

0,020 20,5113,7110,3,6,9413,4711,7310,4 18'9127,4 44,9 62,3 80,0 97,5 115 132 1661 
0,025 25,4'7,01'2,78,5514'1,13'2,723,434,' 55,3 77,1 98,5 121 142 164 206 
0,030 30,320,215,110,15,0 2,5215,127,840,7 65,8 91,6 117 145 170 196 245 
0,035 35'Y3'3117'511,715,822,9117'5132,3147,1 76,5 106 136 168 197 228 285 434 
0,040 39,926,5

1
19,8 13,26,60

1
3,30 19,9136,853,4 87,2 121 155 191 223 260 325 496 

0,045 44,6129,7? 2,214,817,383,69 2,3141,2159,7 97,5 135 174 213 250 289 364 554 
0,050 49,5132,8)24,5116,48,17 ,OSI24,6~,5 65,7 lOS 149 192 235 275 318 402 612 
0,060 58,839, I 29,3 19,59,7314,86,29,3153,978,1 128 178 229 280 328 376 480 734 974 
0,070 68,~45, 133,722,5 11 '2f '""i"'T2'4!lO'3 148 207 264 322 379 435 553 8501140 100 
0,080 77,0151,0138,O?5,412,66,30138,270,8 102 168 235 299 365 430 494 626 965 1300 mm 
0,090 85,8

1

56,8
1
42,328,214,07,0042,379,0 114 187 261 333 407 479 553 698 1080 1450 

0,100 94,262,5,46,431'1 '5' 7,67iW,386,8 126 205 286 366 449 528 609 771 1190 1600 
0,110 102168,0150,4'33,716,8

1
8,3750,494,2, 137 224 311 400 489 576 665 842 1300 1750 

0,120 IlOi73,354,3i36,218,19,0354,3 101 148 242 336 433 530 624 720
1 

9131400 1890 
0,130 11 8178,4i58,338,7119,39,6458,4 lOS 159 259 361 465 570 671 774 982 151012040 
0,140 125,83,4162,241,1 120,510,262,4 115 169 276 386 496 609 717 826 10501161012180 
0,160 139193,4169'7~'Oi23'O 11,569,8 130 189 310 433 559 684 806 933 1190 181012450 
0,180 15310376,750,6)25,312,776,9144 209 343 479 618 758 895 1040 132°120201 720 
0,200 167 112183,655,027,513,883,8 157 229 376 524 678 831 983 1140 1450 2230 3000 

Umfang = 2,105 m da/di = 1,426 In da/di = 0,3545 

~~ ROhrtemperatur in 0 C (Lufttemp. - 20· C) Is~", 

j~'" ~-20 1 - 10 ~ o 1+101+25 1+50[+75 1 1~0 1 150 1 2~0 1 25; 1 3~0- 1 350 .Jo 1 560 1760 ltoO ~~r-
0,020 17,9112,019.0016,0013,00:1,5°19,02116,3123,8 38,7 153,7 168,4 83,8 98,7 1 1141 1441 I 
0,025 22,014,711,16,423,711 ,8511,1 120,229,3 48,0[66,5 85,0 104 122 142 179 
0,030 26,1117,513)8,8414,41 12,20113,2124,1 135,057,2 79,4 101 124 146/ 169 215 
0,035 30,320,315,310,35,102,5415,327,940,566,592,4 117 143 170 196 248 381 
0,04034,623,217,411,75,802,8817,4

1
31,746,175,6 105 1 134 1631193 223 282 432, 

0,045 38,826,019,513,06,5013,2219,533,5'51,784,7 118 150 183 2161 250 316' 482 
0,050 42,8128,7121,414,5'7,203,5721,4139,3;57,494,0 131 166 ' 2021239 276 3501 532 
0,060 5I,OI34,2?5.6, 17,08,484,22125,6~6,9j68,2 112 155 199 242 285 329 4171 634 856 
0,07059,1139,529,619,69,774,8829,654,2179,0 129 178 231 280331 1 280 482 7351 985 120 
0'08067'0~'6133,5122,1 1 11'OI5'51 :33'5i61'5j89'6 1462021261318[ 374 431 548 8341120 mm 
0,090 74,5,49,7

1
37,2124,712.36,13

1
37,3

1
68,6 100 163 226 291 356 418 482

1 
611 1 9331260 

0,100 82,054,640,7 7,213,56,74/41,075,7 111 180 2501320 392 461 ' 532 6741103011390 
0,11089,3159,4144,3129,614.87,361144,682,7 121 196 273 349 427 503 581 73811301520 
0,120 96,4164,2~7,8132,0I6,07,9748,2189,5 130 212 295 i 378 462 545 630 79912301650 
0,130 10368,951,3,34,317,1 18,5651,7195,9 140 227 316 406 497 587 678 8621133°11770 
0,140 11 °173,654,6

1
36,5118,29.15155,1 102 149 2421336f 434 532 828 7241 92114201900 

0,160 124182,261,340,820,410,2,61,7115167 273 379 487 600 709 817104016002150 
0,180 137,90,867,9145,022,5111.3168,3127 185 303 4221541 665 7881 909116017802410 
0,200 149:99,4174,349,224,612,3174,81138 203 3321464 595 729 866 100011270196012660 

Umfang = 2,231 m da/di = 1,511 In da/di = 0,4125 
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Innerer Rohr 0 = 4&0 mm Äußerer Rohr 0 = 470 mm 

'- Rohrtemperatur In 0 C 1101. 
~~ ... (Lufttemp. ~ 20· Cl 

Stär-
""-

- 40 1- 20 
+ 0 + 25 1 + 50 1 + 75 1 1~0 + + + + + I + + I + + ke ~.!! - 10 - + 10 150 200 250 300 350 400 500 750 1000 

0,020 15,8 1O,f: 7,9515,392,661,32'7,9614,4120,9 34,6 48,0 61,0 74,3 87,3 101 1 12i 
0,025 19,613,19,8016,553,291,649,7918,°

1
26,2 43,2 60,0 76,0 92,0 109 126 158 

0,030 23,415,f: 11,77,823,90 1,9611,721,YI,4 51,3 71,3 90,5 110 131 150 1881 

0,0:>5 27,118,114,69,054,542,2814,725,136,5 59,6 82,1 104 128 152 175 2181334 
0,040 3O'920'1 '5'51O'''r' ,62,59',5,628,44',4 67,6 93,2 118 145 172 200 249 380 
0,045 34,523,117,3

1
11 ,55,782,8817,4131,746,2 75,6 104 132 162 293 224 280 425 

0,050 38,225,519,212,76,383,1819,235,051,0 83,7 115 146 179 314 248 311 472 
0,060 45,5

1
30,523,015,17,573,7923,°8,860,6 99,8 138 175 215 355 293 370 564 753 

0,070 52,6,35,3126,717,518,764,3826,7 ,470,2 116 160 204 249 395 341 429, 654 880 140 
0,080 59,6140,°130,1 19,99,924,96,30,2155,079,8 131 183 233 283 435 388 487 743 10 10 mm 
0,090 66,544,6133,522,311,05,55133,561,5189,4 146 205 260 317 475433 544 832 1130 
0,100 73,4

1
49'°136,724,412,16,1336,867,7198,8 161 226 287 351 514 477 600 920 1250 

0,110 8O'3153'~40' 1 26,613,26,691, ,"4,0 lOB 176 246 314 383 552 521 6571010 1370 
0,120 87,158,0 3,428,814,37,2243,4180,2 117 190 266 340 415 590 564 71311100 1480 
0,130 93,762,3

1
46,730,815,41'7,73146,6186,31 125 204 286 365 446 628 608 7681180 1590 

0,140 I 00/""'i"9,9132,8 16'r2S~9'8192'3 134 218 305 392 476 6661651 8211260 1700 
0,160 113174,5,55,8136,818, 9,32155,8 103 151 247 344 443 542 738 736 929 1430 1920 
0,180 125,82,6161,8140,820, 10,3

1
61,9 114 168 275 384 494 603 810 ,81910401590 2140 

0,200 137190,6,67,8,44,822,311,267,9 125 184 303 423 543 662 882 1902 1150 1750 2360 

Umfang = 2,356 m daj di = 1,596 In dajdi = 0,4673 

~~ Rohrtemperatur In 0 C (Lufttemp. = 20· C) Is~", 
~!:I '" - ~-- -- - Star 
""- + + + + + + + + + + + ~.!! - 40 1- 20 1- 101 - 0 1+ 10 +25 1+ 50 + 75100150 1 200 250 1 300 350 1400 1500 1 750 11000 ke 

0,020 14, I 9,50:7, 19~, 75
1

2,38 I, 19i7 ,2013,0 18,8 31,0 43,0 54,9 66,5 78,9 90,8 113 
0,025 17,511,88,88

1
5,912,96

1
1,488,9116,2123,738,653,568,1 82,597,5 103 141 

0,03020,914,110,517,063,511,7610,619,428,446,164,081,2 98,8 117 136 169 
0,035 24,316,412,218,18,4,0712,0412,3t22,633,0 53,6 74,5 94,1 115 145 158 196 300

1 0,040 27,718,613,919,334,66J2,3314,0'j25,7 37,361,084,8 107 130 153 1801 224 341 
0,045 31,120,8115,610,55,2412,6215,6,128,741,7 68,2 95,0 120 145 172 202 252 383 
0,050 34,523,017,211,65,SöI2,9017,231,646,0 75,5 105 133 160 191 223 279 425 
0,060 41 '0127,4:20,513,816,~3'45120'7137'7 54,789,5 125 159 193 229 267 334 510 677 
0,070 47,5131,823,816,°

1

8,0014,00124,243,863,5 104 145 186 226 266 309 387 593 795 110 
0,080 54'°136,127,0 18,19,04~'~~127,5149,872,2 118 164 212 258 304 351 440, 672 909 mm 
0,090 60,440,430,220,210,15,04130,655,780,8 132 183 237 289 340 391 4911 751 1020 
0,100 66,61

144,533,4b,2111,15,56h 3,661,589,6 146 202 261319375432 542, 8311130 
0,110 72'848'5136,4'24'312'16'08~?'6'67'2 98,1 160 221 285 350 410 472 594, 910 1230 
0,120 78,952,539,4126,313,16,56 9,572,9 106 174 240 308 378 445 512 644 9881330 
0,130 84,8156,41142,3128,2114,17,02 2,5178,4 114 187 258 331 406 479 552 6931

11060 1430 
0,140 90,8160,3145'ZI'3o,1115,07,48 5,583,6 122 200 277 354 434 514 592 7431140

1
1540 

0,160 10368,050'~133,716,98,5051,294,4 137 226 314 401 490 580 669 8431300 1740 
0,180 11 5,656,4I37,318,~19,46 ,8 105 153 252 350 448 546 646 745 942145011950 
0,200 12583,0!62,0!4O,9:20,~1O,3,62,3 115 168 277 385 495 604 711 8191040 1600,2160 

Umfang = 2,482 m daj di = 1,681 In dajdi = 0,5193 
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Innerer Rohr {Ö = 460 mm Äußerer Rohr {Ö = 470 mm 

'- Rohrtemperatur In 0 C (Lufttemp. - 20· C) 1501.· .. ..., 
Eg ... Stär-

:<U._ 

- 40 - 20 1- 10 1 ~ O 1+ 10 +25 1+ 50 1 + 75 1 1~0 1 1~0 1 2~0 1 2~0 s~o l s!o l4tJo 1 5~0 17!0 IH:Oo ke ~.!! 

0,020 '3,1~,73:6'51 ~'3512,111'0816'5412'0; I7'5 28,3 39,0 50,°160,072,1 83,31104 1 I 
0,025 16,310,818,1015,422,701,3518,1114,9

1
21,735,248,762,2 74,5 89,5 1041130 

0,030 19,412,99,6416,~3,241,629,7017,7 25,841,958,274,3
1
89,0 108 1251156 

0,035 22,515,011,27, 3,771,8911,220,6
1
30,048,667,686,4 104 125 145 , 182 271 

0,040 25,7 17, 1 12,~8,59~,30 2, 1612,~3,4134,2 55,6 77,0 98,5 119 143 1651 207 31O 
0,045 28,919,214, 9,654,832,4214, 6,338,362,586,6 111 133 160 1841232 349 
0,050 32,021,315,9

1
10,75,34 2,6715,, 29,2142,41",2 95,S 123 147 177 2031257 388 

0,060 38,125,419,112,76,353,1919,134,8150,8182,6 114146 176211 242 ,307 466 628 
0,070 44,229,422,014,77 ,35 3''''i'''0~'41 58'S 95,S '33

1
'69 204 2451 281 357 544 734 180 

0,080 50,133,325,1116,618,364,18125,045,966,81109 152 193 232 279 320 406 620 835 mm 
0,090 55,837,228,018,69, 4,6828,051,474,8 . 122 170 216 260 312 359 453 694 935 

61,6141, I 3O,sbo,~ 1 O~' I 5130 ,S 56,S! S2 ,5 135 IS7 2391287 344 396 501 7701' 030 0,100 
0,110 67,3~,933,722,411,215,62,33,6i61,91 90,2 148 205 262 313 376 434549 , 844,1130 
0,120 73,1 ,736,524,212,16,06136,4167,297,9 160 222 2841340 409 1472 597 1916,1230 
0,130 78,752,439,225,913,06,53'39,372,2 106 172 239 306 367 441 508 644 9971330 
0,140 84,156,0~1 '9

1
27'SI3,]"'98142' 177,3 113 184 256 327 394 4721 543 690 1'060 1430 

0,160 95,163,147,131,215,67,83147,587,4 128 208 289 371 446 535 617 783 12001610 
0,180 10670,252,3134,817,38,66152,897,4 142 232 322 415 499 5981690 874 113401800 
0,200 11677,157,5,38,119,°19,50,58,0 107 156 255 355 457 549 660 761 964 147°,1990 

Umfang = 2,618 m daJdi = 1,766 In daJdi = 0,5687 

~1ii Rohrtemperatur In 0 C (Lufttemp. - 20· C) 150.'--

..... ... - ,I -~I 1.- -, r, ,I star-~~ + + + + + + + + + + + ~.!! - 40 - 20 - 10 _0 +10 +25 +60 +75 1100 150 200 1250 Isoo 350 400 1500 750 1000 ke 

0,020 12,08,03116,0011'4,0112,00 1,00
1

16,0411,016,1 26,1 36,2146,3 156,4166,6 ,76,796,9 
0,025 14,910,07,485,0012,48 1,257,4913,720,0 32,5 45,0 57,5 ,10,0 183,2 96,9 12°1 
0,030 I7,911,98,9~6,0012,981,508,9416,423,9 38,9 53,8 68,6 84,°199,7 116

1
144 

0,035 20,813,81O'~16,9513,461,741O,419,027,7 45,2 62,679,9197,9 116 , 135 167 257 
0,040 23,715,711,817,9013,951,9911,821,731,751,571,4 90,9 111 132 154 191 291 
0,045 26,617,713,218,8614,422,2213,2124,335,657,980,2 102 125 148 17212151326 
0,05029,519,614,69,814,882,4514,627,139,664,188,9 113 138 1631189 236 363 
0,06035,2'23,317,511,75,842,9217,632,046,876,8 107 1361 165 195. 226, 284 4361 569 
0,070 4O,9127,2i2o,413,66,773,3920, 37,5

1
54,689,4 124 1591192 227 2621330 508, 678 200 

0,08046,4,30,9 3,215, 7,713,8523,2142.5162,0 102 141 180 219 2581298 375 576 777 mm 
0,09052,034,6 5.917.38.634.3025,;IA7,769,6 114 158 201 245 290 333 419 644 870 
0,100 57,4138'~128,519,19,5614,73128,652,777,0 126 174 223 271 3201368 464

1

713 961 
0,11062,8

1

41,9
1
31,421,010,45,16

1
31, 57,784,2 138 191 243 2961350 ' 403 508 7781050 

0,120 68,145,_334,0~2,711,35,62134.0162,591,4 149 206 263 322 3801437 552 8471140 
0,130 73'~'9136'624'4 12, 16,0636,667,~98,3 161 223 284 347 410 471 597 9131230 
0,140 78,652,~39,226,213,016,4739,2i72,3 105 172 239 305 372 439 i 506 641 9781320 
0,160 88,959,1 ,129,314,6 ,31 ,3101,8 119 195 272 348 422 498 575 72711101500 
0,180 98, 65'8149'232'716'2~'12~'3r,"6 133 217 302 38614J 5561643

1
815 125011680 

0,200 109172,254,135,9 I7,81s ,91 1~,21~100 146 239 332 425 519 612 ] 707 900 138Ol1860 

Umfang = 2,733 m daJdi = 1,851 daJdi = 0,6158 
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Innerer Rohr 0 = 500 mm Äußerer Rohr 0 = 520 mm 

!1!:i: Rohrtemperatur In 0 C (Lufttemp. = 20· C) Isoi.' 

,~~'" + I 1'1 I + I + 1 + -I + 1 + 1 + 1 + I + 1 + I + ~är. 
;:.!! - 40 - 20 - 10 - 0 1+ 10 +25 1+501+75 100 150 1200 1250 300 350 400 500 750 1000 e 
0,020 111 173,655,0'36,4118,29,02155,41102[150 247 344 4411 5411 623 7401 936 
0,025 133 87,5:65,2143,3121,61O,966,~ 124 ISO 297 412 532 660 775 9031140 
0,030 154 10175,2:50,1124,812,3176,81144 210 3451 478 622 773 9121050 1340 
0,035173 11484'856'327'813'7186'3162236 392 5431 710 8811020120015302370 

0,045208 13710267,533,216,5 104194287 479 667 87410801280148019002970 
0,040 191 1261

1

93,6:62,1 130,615,195,2 178 2621 437i 606

1

794
1 

9861160 1340117202680 

0,050223 147109:72,6:35,517,8112210 310 520 725 948IIISOI14001620?070325O 
0,060251 165 12281,640,119,9 126238353 592 83311090 135011610 187024003790 5250 
0,070274 181 134:89,5:44,121,7 1392631392 6591 93612201151011820211°:27204300 5990 15 
0,080296 196

1
14597,047,623,4 151 287 429 722103°11340 16602010234030104820 6700 mm 

0,090317 2091156 103:50,6:24,9 162309 4621 7821112014601181021902550:32905310 7400 
0,100335 220 164 10853,326,2 172 329492 83811200 1570 195023601276035705800 8070 
0,110350 231 172 114155,8:27,4 181 1347 5201 89011280167°

1
20802510295°:38206260 8750 

0,120365 241 17911857,828,5 190 364 547 9391350176022102670314040806700 9410 
0,130377 250 185 122159,6:29,5 1971380 572

1

9831420:1860
1
233028103320

1
43407140110100 

0,140389 257 191 126:61,3130,420413955951020148°1195024402960350014600757010700 
0,160 411 272 202 13365,032,2 216421 6371100115902120264032303830 50408350111900 
0,180 429 284 211 139:67,9:33,7 2271445 675 117017002260284034904130154709110 13100 
0,200447 29412191 144?0,7134,9 23746717071230 18002400304037304420 5880987°114200 

Umfang = 1,728 m dajdi = 1,058 In da/di = 0,0561 

~:i: Rohrtemperatur in 0 C (Luftlemp. = 20· C) Isoi.· 

,:;;~... 1 + [. I 1 I + I + I + 1 + + I + 1- + + 1 + I + stär· 
3:.!! - 40 - 20 -10 _0 +10 +25 1+501+76100 150 200 250 300 350 l 400 500 760 1000 ke 

0,02088,0;58,0;43,528,9
1
14,47,16;43,8181,2

1

117 193 268 345 421 5OO~ll 576 732' 
0,025 10570,352,635,117,18,6053,798,1143 237 328 422 511 608 706 9041 
0,030 122181,6161,040,8119,79,96'62,4114167 277 386 495 600 71 8281070 
0,035 138192,3:69,2146,2122,211,3:70,6 130, 191 315 441 563 684 8161 9411123011890 
0,040 1~ 10 77,051,2124,712,5?8,3 1441213 351 492 6301 768 918110601137°12130 
0,045 16911384,355,927,113,685,8158234 388 543 697185010101117015202360 
0,050 183 12)91,560,2129,514,7'93,0 171255 422 592 7621 925110011280:1660:2580 
0,060 209 138 10468,4133,816,~ 105 195292 485 684 879110801280149019303010 4110 
0,070 232 154 11576,0:~~,61 18,5 117 219

1
327 545 770 9941 12201450I 17OO:2190:34~ 4750 20 

0,080 252 168 12582,7~,9120'0 128 241 359 601 85011001136011620119002440:3840 5350 
0,090 271 181 13489,043,9121,5 138 260 388 654 9241200 1490 177020801268014240 5920 mm 
0,100 289 19..: 14294,8:46,6i22,8 147 2781

1
414 7031000

1

1300
1
161011920:2260:2910:4620 6460 

0,110 305 203150 100149,1 ,0156 295441 746107013901174012060124301313015000 6970 
0,120 319213157105151,225,1 165 3121469 7901130,148018502200258033605390 7460 
0,130 333222 164 109153,2126,2 173: 326492 83312001157°11950:2340:2720:358015760 7940 
0,140 347230 171 113155,1127,1 ISO 339513 8751260165020502460289037S0161oo 8420 
0,160 370243 182 12°158,3128,9 192: 3671555 948137011790:225O:27ooI3ISO:4170:6770 9520 
0,180 389256 191 12661,330,5203 38959210101460193024302930134504540744010500 
0,200 4071268 199 131:64,3:31,81212] 413:626 1090 1550:2070:261O:31501371O:4890:8080~ 11400 
Umfang = 1,759 m dajdi = 1,077 In da/di = 0,0741 
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Innerer Rohr fi:1 = 600 mm Äußerer Rohr 0 = 520 mm 

- := Rohrtemperatur In 0 C (Lufttemp. - 20· C) Isoi.· 
E~~ 

+ 10 +25 1+ 50 +75 I~O +- + T + 
Stär· 

:l'If:::: 
1 + 0 + + + + 1 + + ke :C O!! -40 -20 - 10 - 150 200 250 300 350 400 600 750 1000 

0,020 ~ ~ I I I 
159 219 283 345 408 471 599 72,7 ,535, 24,111,9,5,9136,266,898,4 

0,025 87,4r"',7 43,0 '9,0 14,'1" ~"'O~I' 7 120 196 270 346 421 501 580 743 
0,030 10268,350,333,916,88, 1,4195,7 140 230 319 407 494 590 684 880 
0,035 116 8,057,4

1
38,719,19,4758,6 109 160 263 365 464 565 677 783 1010 1550 

0,040 13087,064,4143,121,310,6165,6 122 179 294 409 522 637 760 879 1130 1750 
0,045 1439S'671,0,47'Sf 4ll'6"" I3S, I98 324 451 578 705 842 976 1250 1940 
0,050 154 10377,3~,325,512,778,3 1471216 352 491 634 773 92010701370~120 
0,060 178 11888,S ,7 9'~14'S90'3 168 249 407 570 740 900 1080 1260 1610(2500 3420 
0,070 201 13299,365,7 2, 16,2 101 189 280 457 645 8401030 123014301830~60 3930 25 
0,080 220 146 109172,2'35,517,7 111 208: 310 506 711 9351150 137t 6ooPO'()3210 4430 mm 
0,090 237 158 118178,4138,219,0 121 226 337 553 777 102012701510 1760 250

1
3540 4920 

0,100 253 170 126J83,840'Y O,2 13012431363 599 840 111013801640191024603870 5380 
0,110 269 181 134'88,9

1
43,121,4 138 259

1
387 644 902 1200 1490 1770 5O~650r 190 5810 

0,120 284 190 14193,5r:s,3? 2,5 146 274 410 687 964 1280 1580 1890f2190i2BSOl451 0 6240 
0,130 298198 14797,9 7,4'23,5 153288 433 726 1030 1350 1670 000232030404830 6670 
0,140 311 206 153 102 9,3)24,5 161 302 455 765 1090 1430171""EmJ 150 7100 
0,160 333 221 164 109152,826,3 173327 495 833 1190 156019402330~73035605730 7980 
0,180 353 235174116

1
56,2;27,9 184

1
350 530 894 1280 16901211~r30003~~~70 8840 

0,200 372 246 183 122,58,9129,1 194 372 561 952 1360 180012270 750324042406780 9630 

Umfang = 1,791 da/di = 1,096 In da/di = 0,0919 

~~ Rohrtempe ratur In 0 C ( Lufttemp. _ 20 · C) Is~.I .. 

:;;~ .., 1 I + I T. I + I + I + + + + -;--1 + r +--+- Star· :c- - 40 _ 20 - 10 _ 0 + 10 + 25 1+50 +75 100 160 200 250 300 350 4()0 500 760 1000 k e 

0,020 62'6~1'430'9~0'41O'2~'08131'51!!57'484'1 133 1841 235 289 432 396 5051 
0,02575,9 ,337,*4,812,36,1037,769,8 103 164 226 289 359 418 487 627 
0,030 88,1 9, 1 ~3,329,114,4 ,11 143,8181,7 120 193 2681 342 426 499 577 743 
0,035 10067,4 ~9,6~3,0 16,4~, 10150,293,4 136 222 309 393 487 574 663 8561320 
0,040 112175,655,636,818,3~,1056,~ lOS 153 250 348 444 546 64ö 748 9661490 
0,045 12483,261,340,720,210,1162,4 115 170 277 385 492 604 716 83010801660 
0,050 13390,567,0~,622, 1 11,068,1 126 186 302 420 540 662 782 90611801810 
0,060 156 10377,251 ,4If25,612,6E,3 147 217 352 490 632 774 9261070138021302910 
0,070 17511687,058,128,914,2 9,4166245 400 558 720 88410501230157024403350 30 
0,080 193129196,363,8

1
31,815,7 ,5184 272445 621 800 99311701370175027403790 mm 

0,190 209 141 10569,534,417,0107201 297486 686 878110012901510 193030404210 
0,100 223 152 113~4'636'918'2 116217319527 738 958119014101650211033204610 
0,11 0 239 161 12179,539,419,3 124231 341 567 7951040 12901530178022803590 4970 
0,120 265 170 127 ,24 1 ,5~0,4 131 245363 604 8511110139016401900~38705330 
0,130 269 178 133 ,643,621,4 138 258 384 641 9071180 1480 17502020260041305680 
0,140 281 185 13892,245,6122,3 144 270 405 678 9621250 1560 184021402770~ 6110 
0,160 305 201 14999'2~9'0r,' 1 156 295 443 746 1060 1370 17202050123903 1 00~491O 6850 
0,1 80 324 214 160 106~2,1 ,7 167318 477 806 1150 1490 18701225026203410 20 7580 
0,200 341 226170 11355,027,2178339507 860 1220,1600201024402830371059108290 

Umfang = 1,822 m da/di = 1,115 In da/di = 0,1092 
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Innerer Rohr {O = 600 mm Äußerer Rohr {O = 520 mm 

~~ Rohrtemperatur In 0 C (Lufttemp. _ 20· C l Isoi.· 

~:! .... -40 -20 1- 10 1 ~o 1+ 10 1+ 25 1+50 +7s 1 160 1~0 1260 2!0 1360 ' 3!0 1460 I siio rJo --:to~ s:r. 

0,020 55,7137,1 127,6118,3119,OSI4,51 127,8151,0 74,3 119 1 165 2121 257 305 3511 4241 
0,025 67,°145,8

1
33,822,010,9;5,46

1
34,061,890,7 146 202 260 319 376 437 553 

0,030 78,953,839,725,812,816,404O,0~2,8 106 172 238 307, 376 445 518 656 
0,035 9O,761,51145,4129,5, 1 4,717,32k5,7~,6 122 198 1 274 353 434 5 \1 597 7521160 
0,040 10268,5,51,033,21 16,~ß,20i51,494,4 138 224 310 3981490 575 674 8481330 
0,045 11375,656,1136,818,29,0656,7 105 153 249 344 4421 543 642 748 9441480 
0,050 122182'3:61'°140'3120.19'931'61'8 114 167 273 377 485

1
595 705 8171040 1610 

0,060 14295,5171,247,023,311,571,7 133 195 318 442 570 700 834 9621220 19OO~0 
0,070 161 losl80,5J~,01126,213,0~1,0 151 220 360 503 652 798 960 1090 14002170297° 35 
0,080 179119 9,1158,629,014,390,0168 246 400 561 731 895106012301570124603350 mm 
0,090 196 13096,6;64,°131,615,5198,3 183 269 439 620 804 9881170136017301

1

273013710 
0,100 211 140 104

1

68,8,34,016,6 106 197 291 477 676 875,10701280148018802980l4O70 
0,110 22514911173,41136,217,7113211312515 729 ~116013801600204013230l4420 
0,120 238 158 117 7,838,318,8120225 333 552 780101 125014801720 20034801 770 
0,130 251 167 12382,0140,419,9 127239 354 589 8301080133015801 236037305120 
0,140 263 175 1291 6,3i42,3i O'. 134 251 374622 879 "1'410 1670 ,EL'dI3960

1
5470 

0,160 286 189 140193,245,922,7 146 275 409 681 972126011560 18602~;1~10443016150 
0,180 306 202 15099,7149,1 4,3 156 297 441 738 1050 1370 1710120402390308049006790 
0,200 324 215 1591106152,125,7 166 318 471 794 1I30148O!184012210259013330!5370;7420 

Umfang = 1,854 m da/di = 1,135 In da/di = 0,1263 

~:c Rohrtemperatur In 0 C (Lufttemp. ~ 20 · Cl IsoI.' .. ::: .... -~J -- - - -- Stär· 
~~ + + + + + + + + + + + ~- - 40 - 20 1- 10 - 0 1+ 101+ 25 1+50 + 75 100 150 1200 250 1300 1 350 1400 I 500 1750 11000 ke 

0,020 49'3132'9i24'516'2i8'07~,ü31124'6i45'5 66,2 106 146 186/ 228'1 2671 3101 397 I 
0.02560,°139,8129 1719,69,744,8530,°

1

55,480,7 130 179 231 283 3321 3851 4881 
0,03070,7 6,6134,823,011,415,68135,265,294,2 153 212 273 335 3941 456 5781 
0,035 81,4!53,2'39,8126,4113,116,534O,374,8 lOS 176 244 315 3881 4541 527' 6671030 

0,045 10\66,0 9, 33,016,48,1850,093,6 136222 30S 396 489 571 662 8421310 
0,040 91'7~9'7~'~29'81 14'87'38145'2184'2 122200 276 3561 439 5131 594 755111801 

0,050 11172,054,136,318,119,0055,0 102 150 244 338 435 535 630 727 92914401 
0,060 128 ,9163,4142,020,910,464,2 120 176 286 397 514 631 74518631100116802300 
0,070 14496,672,0147,6123,611,7172,9136200 327 453 589 723 852 988!125011940267040 
0,080 160 107~7'~3'026'213'081'1 151 223 364 507 659 811 9551 ~~141~21603020 mm 
0,090 175 118~,158,128,814,3~9,1 166 245 400 558 726 895'1050122015702400'3350 
0,100 189 12895.162,9,131.215,596,7 180 267 437 610 792 97111501340

1
17201

1

263°,3680 
0,110 202 137 10267,433,416,6 104 194 287 473 661 856105012501450186028603990 
0,120 215 145 IOS71,835,517,6 111 207 306 505 707 9161140 1350 15601200030904290 
0,130 227 152 11475,837,418,5 117 220 324 537 7531 9741210 1430 16601121301332°14600 
0,140 240 159 119~9,939,219,4 123 233 342 570 7981040 1290 1510 175022601355014900 
0.160 263 173 130186,8142,~1,2 135 256 378 627 8811150 1430 168°,1940;253°139905510 
0,180 285 186 14093,2JM),922,7 146 276409 681 959125015501840212O~80i44006120 

0,200 306 198 150199,2148,8124, I 156 294 435 734 10401350 1660 1970t228013020!4800 6710 

Umfang = 1,885 m da/di = 1,154 In da/di = 0,1431 

239 



Innerer Rohr {2J = &00 mm Äußerer Rohr {2J = 820 mm 

~~ Rohrtemperatur in 0 e (Lufttemp. - 20· C) Isol.-

;~ ... ~40 1 - 20 1 - 10 1 :t: O r+ 10 1 + 25 1 +50 1+ 75 1 1~0 ItO 2~0 :JO 3~o1 3tJ ~O 6~0 1";0 111'00 ~!r-
~, . , I I ' )1 0,020 44,329,322,014,717,3513,6722,140,759,496,0 130 1681 206, 244 280 35~! 

0,02553,935,8,26,917,98,9314,4527,°149,972,7 118 161 208, 2571302 347 442i 
0,030 63,~42,331,621,11O,5,5,23131,8159,1 85,9 139 192 247 306 3571411 528 
0,03573,048,436,324,212,°15,98136,6168,299,0 160 223 1 285 352 410 474 608 9311 
0,04082,454,540,827,213,56,7241,377,0 112 182 252 324 397 465 535 6891060 
0,045 9d60,445,130,1 1 15,0:7,47~5,9:85,8 124 202 281 362 440 5191598 7701180' 
0,050 100'66,349,733,016,48,18150,494,7 137 221 308 1398 486 571 660 8451300 
0,060 11878,058,338,519,19,~58,7 \07 160 260 361 4661 572 6751 7791 992153012070 
0,070 134188,666,244,021,710,9

1
66,9 122 182 298 416 1 534 656 773 891 1113017602410 45 

0,080 15098,773,9
1
49,2'24,312,174,6136 204 334466 601 736 86711000127019802740 mm 

0,090 165110881,154,126,713,282,1 150 224 367 514 1 664 815 964,1010 141021903050 
0,100 179111787,958,6;28,914,3189,21631243 402 562

1

725' 893:1060122°1155024103330 
0,110 19212694,563,°131,115,495,7 176262 434 609 7871968,115011320168026303620 
0,120 204 134 10167,0,33,116,4 102 188 281 464 651 8451040 12401142°118101284°13910 
0,130 21514210770,835,017,4 108200 299 495 697 9041111013201520194030404190 
0,140 226 150 11274,6

1
36,91

1
18,3 114 210 317 526 741 9591118°11390 1620207°1324014460 

0,160 249 164 12281,2,40,119,8 126233 349 582 819 1060, 13tOI 154018IOi2320~3640,5000 
0,180 269 177 131187,5,43,1 121,3 137253 380 633 8941160114301700119902550 305550 
0,200 287 189114093,6,46,122,8 146 271 406 683 967 12501540'1850,2160:2780,44106100 

Umfang = 1,916 m da/di = 1,173 In da/di = 0,1597 

~:c Rohrtemperaturin oe (Lufttemp. - 20· C) Isol.-.. .s ... - -- -- - -----; Stär-""- I I + I I I I + + + I + I + I + I + I + I + I + k 3;.!! - 40 - 20 - 10 _ 0 +10 + 25 + 60 + 75 100 150 200 250 300 350 400 500 750 1000 e 

0,02040,4'26,8;20,°113,41116,663,331120,°136,954,087,4 122 155 189 224 258 325
1 

[ 

0,025 49,6132,824,616,48,154,0724,645,466,6 107 149 191 236 276 318 401 
0,03058,4138,1'29,0'19) 9,564,7929,1 153,778,7 126 176 227 283 327 376 478 1 
0,03567,4:44,533,322,111,°:5,4933,5161,8 90,4 146 205 261 328 378 433 552 852, 
0,040 76,2,50,337,625,012,416,18,37,8170,1 102 166 232 297 371 429 491 626 970, 
0,045 85'0155'7141'8127'8' 13'96'85~'2178'0 114 185 258 331 413 479 549 700 1090 
0,050 93,6161,1~,730,61 15,27,60 ,4,86,3' 126 204 283 267 444 528 606 7731200 
0,060 10972,754,135,717,78,8454,5101 148 241 334 429 524 623 715 91514001900 
0.010 12483.2:62.J40.81",.~'0.'62.4 115 169 276 383 492 600 714 8231~'6IOLIO 50 
0,080 13893,0169,6

1
45,71[22,711,370,1 128 189 310430 554 677 803 9261180181012500 mm 

0,090 152110276,150,324,912,476,7141 208 344 475 615 751 89010301310202°12780 
0,100 166 111182,854,5127,113,483,4 154 226 373 519 672 824 97311301440,222°13050 
0,110 179 119,89,3~58,5,29,114,590,0 167244 404 563 729 8931060122015601242°13320 
0,120 191 127

1
95,3

1

62,431,o15,596,4 179 261 432606 781 960114013101680261013590 
0,130 20213310166,232,916,4 102 190 278 460 647 8341030122014101800:2800

1
3850 

0,140 21211 139 10769,8134,617,2 108 201 297 486 688 8841090 1290 15001192029904100 
0,160 234 152 117176,7137,718,7 118221 326 540 762 9791210131680 1401336014610 
0,180 254 165 127~2,840,720,2 1281241 355 590 833 10701320 15801185023603720,5100 
0,200 272 177 13688,5!43,621,5 138 259 382 639 903 116011430171012000\2570140605590 

Umfang = 1,948 m da/di = 1,192 In da/di = 0,1759 
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Innerer Rohr 0 = 1500 mm Äußerer Rohr 0 = 620 mm 

~:; Rohrtemperatur In 0 C (Luftlemp. ~ 20· C) 1~.1. 
:;.1:1 .... --- I J Stär 
''D 1 + + + + + + 1 + 1 + + + + :1:- -40 - 20 -10 _0 + 10 +25 +50 +75 100 150 200 250 300 350 400 500 750 1000 ke 

0,02034,823,117,311,6
1

15,70,2,8617,3)31,9146,475,8 104 133 162 191 222' 2781 1 
0,025 42,428,221,114'36'9613'57~1,339,1 1 57,1 92,2 128 164 202 237 277 345 I 
0,03050,0)33,324,916,98,2214,2125,2,46,367,6 110 152 19~ 241 282 327 410 
0,035 57,~38,228,619,49,4814,8229,OI53,8 78,0 127 176 2~241 278 324 377 475 724' 
0,04065,2143,2132,321,810,715,4232,8160,7188,3 144 199 2 314 368 426 539 827 
0,04572,6148, 36,124,312,06,0136,567,598,1 161 222 284 349 414' 4751602 926 
0,050 80,~53,14O,oI26,613,2:6,61I4o,3~4,3, lOS 176 245 313 384 4~ 523 6651020 
0,060 96,2162,6146,831,515,5?,73,47,287,7j l28 209 289 372 453 534 619 79012001630 
0,070 10971,6'53,835,917,78,8054,0 101 146 242 333 430 522 613 7131 915:138() 1890 
0,080 122'80,2160, 1 ~,319,9'9,86160,4 113 164 271 377 483 588 691 804'1040 15602140 60 
0,090 13488,666,3

1
44,322,():1O,9:66,7 125'1 181 301 416 5361 655 769 8~1l60 174012390 mm 

0,100 14596,472,3 ,123,911,9§,7 136 200 329 454 585 718 846, 982128019202630 
0,110 156 104 78,151,925,8:12,878,6 147 215 358 493 6341 777 92111080 1390'210012870 
0,120 167 11 183,855,627,613,7 ,5 157 230 385 530 682 838 994116011490!22703100 
0,130 177 11889,0159,329,4'14,689,9 167 245 409 565 731 899107dI2401158Oi243o!332O 
0,140 188 12593,9162,931,1 [15.495,2 177 261 432 603 774 955113°:13101680'25803530 
0,160 208 13~ 10369,134,117,0105 1961 290 481 671 1 86810701260147018901293 3980 
0,180 227 152 11~5,137,1 1 18,4 115214 3161525 738 95511701390:162°:209013250,4430 
0,200 246 1 122i81,04O,OI9,7 124 2311340 571 804 ,1040,12701510,1760,2280,3550,4850 

Umfang = 2,011 m daj di = 1,231 In dajdi = 0,2076 

-:c Rohrtemperatur In 0 C (Lufttemp. = 20· C) 1501.-
s .. "" Stär ':;l:! 

- 4~L 20 1 - 10 1 ~ 0 1 +10 + 25 '+ 50 + 75 11>0 1;0 121>0 2;0 afo1 3tO 4tiO I 51>0 17to l l:Oo :I:.!! ke 

0,020 30,4120,2115,1 10,215,0-1 2,52115,1127,640,3 65,5 91,5 117 1431 168 194' 2441 I 

0,025 37 ,Y4,9,18,4 11 'y' 16i3,OSb8,6134,3 50,0 81,1 113 145 176 208 24 303 
0,030 44,1 29,4j2I,914,67,2813,64j 2,0,40,659,5 96,5 134 172 210 247 291 362 
0,035 51 ,OI33,9? 5,316,918,404,20,25,5147,2 68,5 112 155 199 243 285 335' 418 688 
0,045 57,938,328,7 19,29,52 4, 7.ro'f'3 77,3 127 175 225 276 325 375 473 786 
0,040 64,6142,7132,021,510,75,3032, 9,486,2 141 196 252 30S 362 414 530 881 
0,050 71,3

1
46,9135,423,8 11,815,81135,765,295,0 155 216 277 34( 400 455 58!: 973 

0,060 83,8155,4
1
41,527,913,9

1

6,89141,977,5 113 184 256 330 402 472 541 6981160 1430 
0,070 96,2163,5147,5

1
31,915,97,90148,089,0 130 212 295 381 463 544 627 806 1340 1650 70 0,080 IOSI71,453,~35,717,818,89153,7 1001146 239 332 428 521 615 710 911 15201870 

0,090 120~9,2159,239,419,719,8159,7 111 161 265 369 477 579 686 790 1010 1700 2080 
mm 

0,100 13186,8165,1143,121,5110,7165,3122 176 290 405 523 635 754 8681110 1870:2290 
0,110 14193,7170,3,46,7i23,311,6f1o,7 132 191 315 440 565 601 820 946 1200120302500 
0,120 151 l0075,350,0~5,0 12,~75,9 142 206 339 473 610 752 886 1030' 1300 219012700 
0,130 161 107180,3153,526,713,3181,1 152 220 362 507 654 803 952 1100 139023402900 
0,140 171 11485,356,928,314,086,3 161 234 385 540 697 8531010 1160 149012500131 10 
0,160 190 12794,6162,831,215,495,4 179 262 430 603 778 8541130 1310 167°1281°:3520 
0,180 20S 139 10468,434,016,8 104 1951287 474 664 856 10501250 145011850,312013920 
0,200 224150 112173,736,518,11132111311 517 723 935 11501360 158012020,343014310 

Umfang = 2,073 m daj di = 1,269 In dajdi = 0,2384 
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Innerer Rohr 0 = 600 mm Äußerer Rohr 0 = 620 mm 

~:i5 Rohrtemperatur In 0 C (Lufttemp. _ 20 0 C) lsol. 

~~"< I 1+ -, I -I + ~I + + I + 11 + I + I + + 1 + Stär ;:.!! _ 40 - 20 - 10 - 0 1+ 10 '+ 25 + 50 '+ 75 100 1 150 200 250 300 350 400 500 1 750 1000 ke 

0,02027,018,0113,619,0014,5012,25113,725,0136,1 58,8181,3 105 ' 1281 1561 1731 218 : 
0,025 33,222,2:16,811,15,52:2,7616,830,8144,9 72,6l 101 130 1591 191 216 2721 
0,03039,626,4,19,913,16,5313,26119,936,653,485,7 120 155 1891 225 257 324 
0,03545,930,623,015,27,5613,76

1

23,1
1
42,361,8 100 139 179 1 218 2591 29813751 572' 

0,040 52,234,7126,0 17,28,5814,2726,2 147,9~ 69,8 113 157 202 1 2471 2931 340 4261 652 
0,04558,338,8129,°119,29,6014,7929,3,53,577,5 1127 175 225 276 428 379 4771 730 
0,05064,442,832,021,210,65,3232,258,785,3 1140 193 249 305

1 
4611 416 528 803 

0,060 76,150,6138,025,212,6:6,27138,1 '70,0 101 166 231 296 1 3631 525 492 6261 95711280 
0,070 87,6158,3143,629,0,14,V,2043,818O,5 1171192 267 342 418 591 569 72311100j1 480 80 
0,080 98,065,8148,9132,6116,218,0749,3190,7 132 216 302387 473 656 643 820125011680 mm 
0,090 109:72,954,036,017,98,9354,5 101 147 1240 335 430 525 720 715 914 1390:1880 
0,100 11979,6158,9139,3119,6:9,74!59,5111O 161 263 367 472 579 7831 78811010:153012080 
0,110 12985,9163,742,521,2110,664,41120 175 286 400 514 6311844 8591090 167d 2270 
0,120 13992,368,5145,722,8111,4/69,21129 188 309 432 555 681 9031 930118011 181012460 
0,130 148,98,4~3,3148,824,~12,274,0 138 202 331 460 593 73 9621000 127°1195012650 
0,140 1581104 8,3'52,0'26,012,978,7 146 215 353 490 633 776110201060 1360208028AO 
0,160 176, 117~7,~157'7128'814'3187,8 163! 24°1395 551 712 872113dtll901520I23403210 
0,180 192112895,763,2131,515,7196,5 180264 437 609 787 9661124013201680261013570 
0,200 2071139; 104,68,2~34,117,1 105 1951287 476 664 862 1050!1340144011840:2860,391O 

Umfang = 2,136 m dajdi = 1,308 In da/di = 0,2683 

~:i: Rohrtemperatur In 0 C (Lufttemp. ~ 20 · C) lsol.-
,:;;~..., + i I - I + ; +-- ~'--+ - + ' ~ 'r-.;--+_.+ r:;- Stär 
3:- - 40 ' - 20 1-10 1 - o l+ 10 1+ 25 1+ 50 1+ 75 i 100 1 150 200 1 250 1 300 1 350 i 400 500 1750 11000 ke 

0,020 24,3:16,3jI2,3:8,26i4, 1 2/2,06:12,4;22,6132,7 153,3 74'°195,0 116 137 159 197j I 
0,025 30,2,20,°,15,210,1:5,0612,53'15,3;27,9140,7166,°191,3 118 144 170 197 245 1 
0,030 36,0!23,8. 18,0: 12,016,0012,98; 18,2~3,31 48,6 1 78,6 , 1091142 172 202 235 2931 I 
0,035 41,827,5,2O,7iI4,016,9513,47,21,Ors,5j56,4 91,Oi 127 , 164 199 234, 272 340 5181 
0,040 47,~31,323,5' 15,9?,8813,93.23,8,43,864,0 103, 1441 185 225 265! 308 387 5~ 
0,04553,2.35,0'26,3117,88,82:4,4026,6;48,8'1 71 ,2 1151161 1 206 251 2961 3451434 660; 
0,050 58,8i38,7i29,0; 19,6'9,7514,86:29,4~53,7 78,4 127 178 226 278 3271 378 479 7291 
0,060 69,7:46,2;34,5;23,1 : 11,5:5,73~,9'63,41 93,0 151 1211 270 331 388 4471 569 8731160 
0,0708O,3,53,239,826,413,2,6,58i40,1 3,11107 175 244 313382 447 515 65710101350 90 
0,080 9O,8,60,I :44,8'29,9;14,917,43145,3,82,5!. 1221198 j 277; 354 432 513 5831 744111401530 mm 
0,090 lOOj66,5,49,7'33,216,518,22,50,0191,91136 221 13081394 482 568 652182811270/1710 
0,100 IlOj72,8i54,5:36,4118,1 19,00'54,9' 101 149 2431338, 433 530 625 718 913[140011890 
0,110 119i79,1;59,039,5;19,7l9,87;59,5111O 161 1264 3671471576 681 , 785/ 9961153012070 
0,120 128,85,3163,5142,5.21,210,6164,°1119 17412851396 509 624 7371 8511080il65012240 
0,130 137191,4168,0145,4;22,6111,3168,51127 186 3051425 546 670 792

1
912111701178012420 

0,140 146,97,5i72,4:48,2;24,0 12,°173,11 135: 197 325 , 453 583 718 846 974j1250:1~'2580 
0,160 162i 109,80,6'53,726,813,4;81,3: 1501221 364 15061654 806 9511090:1410,215012920 

::!: !~~: !~'::.!;~:~~~:~:::!~;:~; :~I ;~ I ~~ I :I ~~~ I ~~ I::I!~~:::i~~j~;~~ 
Umfang = 2,199 m da/di = 1,346 In da/d i = 0,2977 
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Innerer Rohr 0 = 500 mm Äußerer Rohr 0 = 520 mm 

~~-< - .I 11 I. ROh,l.rte;lmperatl_ur in 0 C (Lufttemp. - 20· C) ~I; 
""'ii I + 1 I + + + + + I + 1 + I + + 1 + ~- -40 - 20 - 10 _ 0 +10 + 25 + 50+75100150200 250 300 350 400500 1750 ' 1000 ke 

0,025 27,7118,513,89,34
1

4,6 ,3113,9125, 37,1 60,684,2 108 132 155 ISO 224 , 
O'02022'31 14'91 11'2i7'59;3'SO~1' I'8811'3:2~'~6i29'849'0 168,187,4106 1251 144 181 I 

0,03033,022,016, 11,05,512,7417,4130,344,372,1 100 128 158 184 215 268 
0'03538,3125'5119'°12'716'343'1619'°135,1151,383'6 116 148 184 215

1
249 311 4751 

0,040 43,4\28,8121,614,47,173,5821,6
1
40,058,195,0 132 168 209 244 284 354 540 

0,04548,5132,424,216,1 ,01 14,0124,2144,8,64,8 106 147 189 233 273 316 398 604 
0,050 54,035,8'26,717,88,86 ,4426,7~?,7171,3 117 163 209 257 300 347 439 666 
0,06064,11'12,6

1
32,021,210,65,3032,058,884,9 1'10 194 248 306 357 '110 522 800 1060 

0,070 74'149'1 136'8124'512'216'1O~37'2167'9198'3 162 226 287 352 413 472 603 928,1240 100 
0,08084,°,55,5141 ,827,613,8,6,87 1,977,1 111 183 256 325 398 469 535 682103°11410 mm 
0,09093,7160,9146,3130,715,4 ,63 6,3186,0 124 203 285 363444 522 600 75911701580 
0,100 10367,250,533,716,98,37 ,894,S 137 223 312 400 489 575 662 8381290 1750 
0,110 111 1 3,2i54,9:36,618,39,IOP5,1 103 150 243 339 435 533 [ 627 724 916)! 14101191O 
0,120 12°179,°159,0139,419,69,8259,4 11I 162 263 367 471 5?8 680 784 99515302060 
0,130 12884,8163,4

1
42,1 ? 0,910,563,7 118 173 282 393 506 621 731 84210701640:2220 

0,140 136190,867,844,7 2,311,168,0 125 185 301 419 540 664 781 900 1140 1750 2370 
0,160 1521102:75,8:50,125,012,576,0141206 337 471 608 746 8791020129019702660 
0,180 167111283,655,027,513,7/84,0 156227 373 521 673 826 975113014402200 2960 
0,200 1821 122:91,2~59,829,91 15,Oj91,7 '171 248 408 570 736905107°11240158024203270 

Umfang = 2,262 m da/di = 1,385 In da/di = 0,3254 

.. :c Rohrtemperatur In 0 C (Lufttemp. _ 20· C) Isol.-
~~~ ~~ 
~~ - 40 1- 20 1- 10 1 ~ O i+ 10 1+ 25 1+50 1+ 75 1 160 I~O 200 2tO 300 3tO 1460 1560 1 7~0 11Iito ke 

:;"( 1 I I I ~, . 1 I 0,020 19,512,8,9,7016,4513,2311,6219,7417,725,842,258,5 74,691,2 107 12. 157' 
0,025 24,015,8, 12,018,IO,4,02?,00112'~21,93. 1,8 52,2 72,5 92,5 113 132 1~ 195 1 

0,030 28,418,81 14,219'6514,7612,381 14,~;6,1 37,962,286,5 110 135 158 184 2331 

0,03533,1 121,9116,5,11,215,552,76/16,6130,343,972,,3 101 128 156 184 213 27°1411 
0,040 37,824,918,812,716,3°\3,1418,834,450,082;4 115 145 177 210 242 307 470 
0,04542,3127,9121,114,317,0813;5121,°138,556,092,4 129 163 198 235 272 343 526 
0,050 46,6,30,8,23,315,9? ,82i3,89123,3,'12,6 62,0 103 143 181 219 260 301 3801 579 
0,060 55,4l36,727,818,6,9,19,4,58i27,9,5O,974,0 122 168 217 262310 3581 453 689 930 
0,07064,2 2,432,2,21,3110,6[5,30132,4158,8185,7 141 194 251 304 359 413 525 79911070120 
0,080 72,8147,936,5124,°112,°15,97136,4,66,897,4 159 220 284 346 407 468 5961 906! 1220 mm 
0,09081,053,3140,426,813,3,6,65,40,474,6 109 177 246 316 387 454 523 6631010 1370 
0,10089,°158,544,* 9,514,71729144,5182,4 120 195 271 347 425 500 578 732111201510 
0,110 96,7163,61~~W32,1 116,017,96,48,5190,0 131 213 296 379 464 546 632 80112301650 
0,120 10568,651 ,834,617,3,8,63152,497;4 142 231 320 410 501 591 684 868133011790 
0,130 I d 3,6155,7137,1118,619,27156,2 104 152 247 343 440 539 636 7361 936144011920 
0,140 ])9 8,659,239,6119,8,9,9259,8 110 162 263 366 471 577 682 7861000 154012060 
0,160 134,87,8:66,4144,3122,111,1 167,0 124 181 296 412 530 651 770 886111301730 2340 
0,180 I 48j96,8173,6,48,8i24,4j I 2,3174,1 137 200 328 458 586 721 806 98511250 1930 2620 
0,200 161 110680,6,53,3,26,713,4181 ,1150 218360 504 646 790 9401080 1370 2130 2890 

Umfang = 2,388 m da/di = 1,462 In da/di = 0,3795 
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Innerer Rohr 0 = 500 mm Äußerer Rohr 0 = 520 mm 

G;E ROhrtemperatur In 0 C (Lufttamp. ~ 20· C) 1101.-
E~"" 

- 4O ~ - 20 - 101 ~ O +10 1 +25 1 +50t75 1 1~llto 12~0 12to 1 8~ 1 3to 4~0 5~o 1 7tO 11riOO 

Stär-... - ke ~.!! 

0,020 17,2/11 ,5
1
8,65:5,782,8g I ,44~,65 15,6 22,6 37,752,3 66,2 80,9 94,6 110 138' 

0,025 21,4, 14,21O,7~, 133,5S 1,7910,7 19,5 28,4 47,065,4 82,9 100 118 137 17l! 
0,030 25'i 6.~12 •• 8.50~.25 ~.1312.8 23,4 34,0 55,977,5 98,3 120 142 164 204 
0,035 29,519,6114,89,85

1
4,922,4814,8 27,2 39,5 64,789,5 114 139 165 191 237' 364 

0,040 33,5 2/~16,811 ,215,00 2,80 16,8 3O,g 44,9 73,4 101 128 158 188 218 2711 413' 
0,045 37,525,2118,812,516,293,1418,9 34,4 50,0 82,1 113 143 177 210 244 305' 462, 
0,050 41, 27,9,20,913,86,953,4620,9 37,9 55,2 91 ,0 124 158 195 23:a 270 3381 513i 
0,060 49, ,33,2,25,016,48,24 4,12125,0 45,:1 65,5 lOS 150 190 234 276 321 402 612 818 
0,070 57,2,38,4129,0 19,09,524,76~9,0 52,6 76,0 126 174 221 272 320 371 466; 710 955 14. 
0,080 64,8~3,5132,821 ,610,85,3832,9 ~,8 86,5 143 198 252 308 364 421 5281 808 1090 mm 
0,090 72,~48,3i36,5'24,112,~,0236,6 67,0 97,0 159 222 282 344 409 470 ~9051230 0,100 

79. 3.2139."6.513';'1" 
~3,7 107 175 245 312 380 450 518 6521000 1360 

0,110 87,2,58,1
1
43,528,914, ,17 3,6 ~,4 117 190 267 341 416 491 565 71 1100 1480 

0,120 94,7162,9147,131,315, 7,72 7,2 ~7,1 127 206 289 369 451 532 613 77~ II90 1600 
0,130 '~67. 750. 7j.516-r.2850.7 ~3,7 136 221 310 397 485 573 660 833 1280 1 !20 
0,140 109172,3153,735,717,78,8553,9 IOC 146 236 332 425 520 614 706 8901137 1840 
0,160 122180,9160,4

1
40,019, 10'°160,7 112 164 268 374 481 589 693 798 10101155012080 

0,180 135189,5100,9
1
44,322, 11,0,67,2 124 182 299 416 535 655 771 889 113011730(320 

0,200 148j98,O,73,348,624, 12,173,6 136 200 329 458 589 719 848 979 1250,1900 2550 

Umfang = 2,513 m da/di = 1,539 In da/di = 0,4308 

~~ Rohrtemperatur In 0 C (Lufttemp. - 20· Cl I.~.I.-
:aN'" 1 - -- - Star-
~ + + + + + + + + + + + ~- - 40 1- 20 1- 101 - 0 +10+25 1+50 +75 100150200250 1300 1350 1400 500750 11000"' 

0,020 15,2110,3
1
7,80;5,15:2,57 1,~;,80 14,020,333,546,559,472,1 85,698,3 1231 

0,025 19,012,89,6216,4O~3,211,609,6517,6 25,641,958,173,789,4 106 123 154 
0,030 22,7 15,2111,4

1
7,6 3,821,9111,~ 21,130,850,269,687,6 107 126 147 1~ 

0,035 26,417,613,28,854,42 2,2113,~ 24,5 35,8 58,4 81,0 102 124 146 171 2d 326 
0,0403O,120,1115,11O,15,§,5215,127,94O,5OO,392,1 116 141 100 195 243370 
0,045 33,8'22,516,911,45,67,8416,~31,145,2 74,0 103 130 157 186 219 263 414 
0,05037, 24,9118,712,616, ,1518,,34,249;981,9 114 143 173 207 242 302 461 
0,06044, 29,522,114,917,463,7422,440,859,396,8 135 172 209 248 290 361 555 733 
••• 7. 5J34.JI25'717'~8'704'35l26'147'3 68,7 113 157 201 245 289 346 419 645 861 110 
..... 4.,29.'119'519'824'90129'654'078,2 128 178 230 280 330 381 4761 732 988 mm 
0,090 65'2143'7132'821'~81O'95'~33'060'J 87,5 143 198 257 323 369 424 533[ 8181110 
0,100 72,0~,236,324,112,16,02!36,!i oo,~ 97,0 158 219 283 346 407 468 588 901 1220 
0,11078,8,52,6

1
39,76, 13,26,5739,872,7 106 173 240 309 378 445 511 642 9871330 

0,120 85,4,56,9j42,7'28,514,~~,OO~ 78;9 115 188 260 334 416 482 556 696
1
10701440 

0,130 91,861,145,730, 15'~'5746'~'8 123 202 280 358 440 519 598 74911501550 
0,14098,3'65,2:48,832,616,2'8,0749,190,5131216300 383 470 556 640 80212301660 
0,160 11173,654,936,518,29,1255, 102 148 244 339 434 530 627 722 91214001880 
0,180 123[81,8:60,9140,31120,110,161, 114 165 272 378 485 591 698 80410201

1
15702110 

0,200 JS5~9,8,67,0144,122,11I,1~7,3 125 182 300 412 535 652 ·769 885 1120P30234O 

Umfang = 2,639 m da/di = 1,615 In da/di = 0,4796 
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Innerer Rohr 0 = 600 mm Äußerer Rohr 0'= 620 mm 

~~""' _ Rohrtemperatur ,In 0 C (Lufttemp. - 20· :~ _ ~~~;= 

3:!! -401-201-10 ~ o 1+101+25 1+50 +75 I~O 1 1~0 1 2~0 12to 1 3~0 1 3~0 1 4~0 ! 5~0 17to I~O ke 

0,020 14,2'9,46:7,05~,71 ~,351,1717,0513,0 19,0 30,6 42,253,965,977,990;31 114 
0,025 17,611,718,76;5,8912,941,468,7516,123,538,052,677,5 81,9 97,0 1131 141 
0,030 21,°114,010,47,0413,521,7610,519,227,945,462,980,1 97,9 117 135 169 
0,035 24,316,3112,1 :8,1814,082,0612,1?2,332,4 52,873,1 93,7 114 136 157 197 293 
0,04027,7118,6113,99,304,6212,3513,925,436,960,283,5 107 130 145 178 2241 335 
0,04531,°:20,715,610,415,18' ,63115,6!28,541 ,4 67,6 93,9 120 146 173 200 251 377 
0,05034,523,°117,211,55,70 ,91 117,21 1,645,974,9 104 132 162 191 220 278'1 419 
0,060 41,3:27,5,20,513,7'6,88

1
3,46? 0,5

1
37,754,989,3 123 157 193 228 262 332 504 679 

0,070 47,9,31,9 3,815,9,7,973,99~3,8143,76316 104 143 183 225 265 304 386 588 794 180 
0,08054,3136,027,018,0,9,064,53127,1

1
49,772,3 118 163 209 256 302 346 438 670 903 mm 

0,090 60,640,3130,2,20,2110,16,06'30,255,680,9 132 183 235 286 337 388 490 7511010 
0,100 66,8144,4133,3' 2,3il1, 1 6'5~33'3161 ,589,3 146 202 260 315 372 428 542

1

1 8321120 
0,110 72,9148,536,3.24,212,17,0736,3

1
67,297,6 160 222 284 344 406 469 594 9131230 

0,12079,052,6:39,3'126,113,17,5 39,372,7 106 173 240 307 374 442 510 646 9921340 
0,13085,°:56,6142,3128,114,°,8,04 2,488,3 114 186 258 330 403 476 548 696,10701450 
0,14091,°,60,6145,2,30,015,°18,54145,493,8 122 199 276 353 433 510 585 745,1150 1550 
0,160 103168'250'933'816'919,58i~I,2 104 138 224 312 401 491 578

1

668 847112901750 
0,180 114i75,7j'56,5'37,518,710,5!56,9 115 153 250 348 448 548 646 746 94514401950 
0,200 125~3,162,Ot41,120,411,4!62,5 126 169 275 384 493 602 713 8221040115902140 

Umfang = 2,765 m dajdi = 1,692 In dajdi = 0,5261 

'"':c Rohrtemperatur in 0 C (Lufttemp. - 20 · C) Isol.-

EI""' -40 1-20 '- 101 ~ O 1+10 +251+50 ~ 75 ~~O Ilto 2~ 2tO l a~o ato 1 4~oTJor;-to I~ S~~-
0,02013,08,65:6,47;4,3212,161,08

1
6,4811,817,228,1 39,1 49,9161,071,9 182,7 1104 1 I 

0,025 16,1 10,9,8,10,5,3812,691,3518,10 14,7 21,5 34,848,462,075,990,3 104 129 

0,035 22,3114,9111,2 ,503,741,88I1,2~0,430,048,1 67,1 86,0 105 126 146 179 2771 
0,030 19'21 12'919'6616'~3'221'649'6717'6 25,841,557,774,090,8 108 125 154 1 1 

0,040 25,4\ 16,9, 12,7,8,554,272,1512,7~3,334,2 55,0 76,497,9 119 143 166 204 3141 
0,04528,518,9,14,2.9,574,792,4°114,226,238,361,785,8 110 134 159 186 229 1 3521 
0,05031,6,21,°115,710,65,3°12,65115,729,242,568,2 95,0 121 148 175 204 253 390 
0,06037,9125,2,18,712,66,3213,16118,934,850,782,3 114 146 177 211 245

1

306 470 628 
0,070 44,2?9,3,21,914,7~,3313,66,22,04O,458,9 96,5 133 171 207 245 283 356 548 732 200 
0,08050,1:33,4? 4,916,7iS,3314,16

1
125,045,866,9 110 151 194 236 279 321 404 622 838 mm 

0,09056,137,327,8 18,69,31 14,65.28,051,475,0123169216 165 313 359552 695942 
0,10061,9'41,1 :30,820,610,315,11 130,856,8'83,0 136 188 241 293 346 396500 7681040 
0,11067,6:45,133,8122,611,315,561133,762,290,8 149 206 262 321 378 435 548 84011140 

0,120 73'4~'9136'7i24'512'2!6'06136'667'598'5 161 223 284 348 410 473596 9131240 
0,13079,052,8139,5,26,413,16,53139,*2,8 106 173 240 306 375 442 508 644 98 1330 
0,14084,7156,542,3'28,214,07,0042,377,9 113 185 258 328 402 474 545 691 10501420 
0,16095,8:63,6:47,6'31,815,87,88 7.8

1

188,2 129 209 293 376 456 537 620 785 120011 1630 
0,180 106 0,7152,8'135,317,5 ,74153,199,0 144 234 326 417 507 599 6938781350 1820 
0,200 117[77,7157,9138,519,29,59158,4 108 158 258 358 458 560 609 762 9701490,2010 

Umfang = 2,890 m dajdi = 1,769 In dajdi = 0,5705 
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Tabelle 2 

Stündliche Wärmeverluste geheizter Räume 

(Kanäle) in Kcaljm 2 • 

Wärme
leitzahl 

i. 

0,030 
0,035 
0,040 
0,045 
0,050 
0,060 
0,070 
0,080 
0,090 
0,100 
0,120 
0,140 
0,160 
0,180 
0,200 

0,030 
0,035 
0,040 
0,045 
0,050 
0,060 
0,070 
0,080 
0,090 
0,100 
0,120 
0,140 
0,160 
0,180 
0,200 

+ 30 I 
10,7 
1l,9 
12,9

1 13,9 
14,9 

16,5 / 
18,0 
19,3 
20,4 
21,4 
23,0 
24,4 
25,5 
26,5 
27,3 

7,85 
8,83 
9,75 
10,7 
11,5 
12,9 
14,3 
15,5 
16,5 
17,5 ' 
19,3 
20,7 
21,9 I 

23,0 / 
24,0 

+ 40 I + 60 I 
Innentemperatur In oe (Außentemp. ~ + 20 ' ) I Lf 

+ 76 1 + 100 '-:;:-;;6 I + 1-;;-1 +200 I + 300 I + 400 I + 500 J. 
I 21,6 32,6 

24,1 36,5 
26,3 40,1 
28,4 43,4 
30,4 46,4 
33,8 51,8 
36,9 56,7 
39,6 I 60,9 
42,1 I 64,7 
44,2 68,1 
47,8 73,9 
50,7 78,8 
53,2 82,9 
55,3 86,4 
57,1 89,4 

61,6 91,2 1 122 
69,0 I 103 138 
76,0 114 153 
82,6 124 I 166 
88,7 133 179 
99,7 151 I 204 

110 167 226 
118 181 246 
127 193 264 
134 205 281 
147 226 I 310 
158 243 335 
167 258 I 357 
175 1 271 I 376 
181 _ 282 1_393_ 

154 218 I 
174 248 
193 276 I 
211 303 I 
228 328 
259 375 I 
288 418 
314 458 I 
338 495 
360 529 
399 , 590 
433 645 
463 693 
489 736 
~ 773 

Isollerstärke = 20 mm 

352 1 488 625 
401 I 558 718 
449 624 803 
494 690 890 
537 1 753 973 
618 1 873 1130 
694 984 1280 
766 1090 1420 
834 1190 1560 
897 I 1290 1700 

1010 1470 1940 
1120 1630 2180 
1210 1 1780 2390 
1290 1920 I 2590 
1370 2040 2780 

15,9 23,9 44,6 
18,0 27,1 50,5 
19,8 I 29,9 56,2 I 
21,6 32,6 61,6 
23,3 35,3 ' 66,5 
26,3 40,1 76,0 
29,0 44,4 84,6 
31,6 48,3 92,6 
33,8 51,8 I 99,7 
35,9 55,2 106 
39,6 1 60,9 118 
42,8 65,9 129 
45,5 70,1 138 
47,8 I 73,9 ' 147 
49,8 77,3 ! 154 

65,9 
75,0 
83,2 
91,2 
99,1 

114 
127 
139 
151 
162 
181 
197 
212 
226 

87,4 1 110 1 

100 125 
111 140 
122 154 I 
133 168 
153 193 . 
171 I 217 I 
188 I 239 
204 259 
219 278 
246 314 

I 246 
284 
318 
352 I 
386 
449 
508 
564 
618 
669 
766 

154 
176 
197 
218 
238 I 
276 
310 I 
344 
375 I 
404 I 

458 
506 
550 
590 
628 

340 435 
391 500 
439 562 
488 625 
536 689 
624 803 
710 917 
794 1030 
873 1130 
948 1230 

1090 1420 
1120 1610 
1350 1780 
1470 1940 
1580 I 2100 

270 345 
291 374 
310 399 

1 238 327 422 
-

Isollerstärke = 30 mm 

856 
937 

1010 
1080 

0,666 
0,572 
0,500 
0,445 
0,400 
0,333 
0,286 
0,250 
0,222 
0,200 
0,167 
0,143 
0,125 
0,111 
0,100 

1,000 
0,857 
0,750 
0,666 
0,600 
0,500 
0,429 
0,375 
0,333 
0,300 
0,250 
0,214 
0,188 
0,167 
0,150 
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Wärme- Innentemperatur In oe (Außentemp. = + 20°) 
leitzahl 

l -:;: 30 -1 +40 I + 60 + 76 I +1 00 I + 126 I +160 I +200 I + 300 I + 400 I + 500 

0,030 6,21 12,5 1 18,9 35,1 I 51,4 1 68,2 85,4 119 ' 190 261 332 
0,035 7,05 14,2 21,4 40,0 59,0 I 79,6 97,9 137 219 301 383 
0,040 7,85 15,9 : 23,9 44,6 65,9 87,4 110 . 154 246 340 435 
0,045 8,60 17,4 I 26,4 49,1 72,7 96,8 122 171 274 378 484 
0,050 9,31 , 18,8 I 28,7 53,5 79,2 105 I 133 187 301 , 416 532 
0,060 10,7 1 21,6 32,6 61,6 91,2 122 154 218 352 488 625 
0,070 11,9 24,1 36,5 69,0 1103 138 1174 248 401 : 558 718 
0,080 12,9 I 26,3 40,1 76,0 114 153 193 276 449 I 624 S03 
0,090 13,9 I 28,4 I 43,4 82,6 : 124 166 211 303 494 690 890 
0,100 14,9 30,4 46,4 \ 88,7 1133 179 I 228 328 537 I 753 973 
0,120 16,5 .: 33,8 51,8 99,7 1151 204 1 259 375 618 1 873 1130 
0,140 18,0 I 36,9 56,7 110 167 226 i 288 418 694 984 1280 
0,160 19,3 I 39,6 I 60'9 1118 181 246 314 I 458 766 1090 1420 
0,180 20,4 I 42,1 64,7 127 1193 264 338 495 834 I 1190 1560 
0,200 21,4 I 44,2 . 68,1 134 205 ! 281 1360 1 529 I 897 I 1290 1690 

0,030 
0,035 
0,040 
0,045 
0,050 
0,060 
0,070 
0,080 
0,090 
0,100 
0,120 
0,140 
0,160 
0,180 
0,200 

0,030 
0,035 
0,040 
0,045 
0,050 
0,060 
0,070 
0,080 
0,090 
0,100 
0,120 
0,140 
0,160 
0,180 
0,200 

248 

5,15 10,3 
5,88 11,8 
6,54 13,2 
7,21 14,6 
7,85 1 15,9 
9,03 18,3 

10,1 20,5 
11,1 I 22,6 
12, I I 24,5 
12,9 1 26,3 
14,5 29,6 
15,9 I 32,5 
17,1 1 35,1 
18,2 37,5 
19,3 I 39,6 

4,40 I 8,82 
5,04 10,1 
5,62 11,3 
6,21 12,5 
6,78 13,7 
7,85 I 15,9 
8,83 18,0 
9,75 I 19,8 

10,7 21,6 
11,5 ' 23,3 
12,9 26,3 
14,3 29,0 
15,5 31,6 
16,5 33,8 
17,5 35,9 

15,5 
17,8 
19,9 
21,9 
23,9 
27,7 
31,0 
34,2 
37,1 
40,1 
45,2 
49,7 
53,9 
57,6 
60,9 

13,2 
15,1 
17,0 
18,9 
20,6 
23,9 

I 27 1 I 29:9 
32,6 

: 35,3 
I 40,1 

44,4 
48,3 
51,8 
55,2 

Isollerstärke = 40 mm 

29,0 
33,2 
37,0 
40,9 
44,6 
51,7 
58,4 
64,6 
70,4 
76,0 
86,4 
95,5 

104 
112 
118 

42,2 1 56,0 
48,2 64,0 
54,2 71,8 
60,1 I 79,4 
65,9

1

87,4 
76,7 102 
86,5 115 
96,0 I 129 

105 . 141 
114 153 
129 174 
144 195 
158 213 
170 ' 230 
181 I 246 

70,1 96'8 1 
SO,3 111 
90,5 126 

100 141 I 
110 154 I 
128 ISO I 
146 206 I 

163 230 I 
178 254 
193 276 
222 318 
247 356 

jE ,S I 

IsolierstArke = 60 mm 

24,6 I 
28,2 I 

31,6 1 
35,1 
38,3 
44,6 
50,5 
56,2 
61,6 
66,5 
76,0 
84,6 
92,6 
99,7 

106 

, 
36,1 I 47,8 
41,2 54,5 
46,2 61,S 
51,4 68,2 
56,2 74,3 
65,9 87,4 
75,0 100 
83,2 111 
91,2 1122 
99,1 133 

114 153 
127 , 171 
139 188 
151 204 
162 219 

I 

I 
59,1 , 81,9 1 
68,2 94,1 
76,7 1106 
85,4 119 I 
93,9 ' 131 

110 154 1 
125 I 176 
140 I 197 

154 1
218 I 168 ! 238 

193 1276 
217 310 I 
239 344 I 
259 1375 I 
278 404 I 

IsolierstArke = 80 mm 

155 
178 
201 
224 
246 
290 
322 
372 
411 
449 
520 
587 
649 
709 
766 

130 
151 
171 
190 
210 
246 
284 
318 
352 
386 
449 
508 
564 
618 
669 

212 I 
245 
277 
308 
340 
400 
459 
516 

269 
311 
352 
394 
435 
512 
587 
663 
735 
803 
940 

, 571 
624 
728 
826 
919 

1010 
, 1090 

I 178 
I 206 

233 

I ~ 
I 340 

391 
439 
488 
536 

I 624 
7\0 

I 
794 
873 
948 

\070 
1190 
1310 
1420 

I 228 
I 262 

296 
332 
366 
435 
500 
562 
625 
689 
803 
917 

1030 
1130 
1230 

1,333 
1,143 
1,000 
0;889 
0,800 
0,666 
0,572 
0,500 
0,445 
0,400 
0,333 
0,286 
0,250 
0,222 
0,200 

1,666 
1,430 
1,250 
1,111 
1,000 
0,833 
0,715 
0,625 
0,556 
0,500 
0,417 
0,357 
0,313 
0,278 
0,250 

2,000 
1,7 15 
1,500 
1,333 
1,200 
1,000 
0,857 
0,750 
0,666 
0,600 
0,500 
0,429 
0,375 
0,333 
0,300 



Wärme- I n nentemperatur in oe (Außentemp. = + 20.) L4 leitzahl -
+ 40 -I + 50 r + 15 1 + 100 1 + 125 1 + 150 I + 200 I +3~0 I + 4()0 I +;OÖ-;. + 30 I 

0,030 3,84 I 7,88 . 11,4 21,1 31,2 41,4 I 51,0 70,9 112 154 196 2,333 
0,035 4,40 8,82 , 13,2 24,6 36,1 47,8 59,1 81,9 130 178 228 2,000 
0,040 4,96 9,93 14,9 27,8 40,6 53,5 j 67,1 92,8 148 203 258 1,750 
0,045 5,46 10,9 i 16,4 30,7 44,2 59,6 74,4 103 164 225 287 1,556 
0,050 5,98 12,0 18,1 33,6 49,2 65,5 , 81,8 113 

I 
190 249 317 1,400 

0,060 6,94 14,0 21,0 39,2 56,9 76,2 1 96,2 134 215 295 376 1,166 
0,070 7,85 15,9 23,9 44,6 65,9 87,4 110 154 246 340 435 1,000 
0,080 ,8,70 17,6 ' 26,7 49,8 73,8 98,1 1123 173 

, 
278 384 493 0.875 

0,090 9,48 19,3 I 29,2 54,6 81,2 109 135 192 310 426 546 0,778 
0,100 10,3 I 20,8 31,5 59,4 88,0 117 148 209 338 469 599 0,700 
0,120 11,7 23,7 36,0 68,4 101 136 171 243 395 548 703 0,584 
0,140 12,9 26,3 1 40,1 76,0 114 153 

1193 276 449 624 S03 0,500 
0,160 14,1 28,7 43,9 83,6 125 168 

1214 306 , 500 699 902 0,438 
0,180 15,1 , 30,9 I 47,2 90,4 136 183 232 335 I 549 771 997 0,389 
0,200 16,1 32,9 1 50,4 96,7 146 197 250 362 596 840 1080 0,350 , I - -

'sollerstärke = 70 mm 

189 I 
I I 

I 0,030 3,41 6,84 1 10,2 , 27,7 ' 36,4 45,2 ) 63,2 . 99,6 136 172 2,666 
0,035 3,91 7,83 11 ,7 22,1 I 31,9 1 42,3 52,2 72,6 115 157 I 201 2,287 
0,040 4,40 8,82 13,2 24,6 36,1 47,8 59,1 81,9 1 130 178 1 228 2,000 
0,045 4,88 9,78 1 14,6 27,4 40,0 52,7 66,0 I 91,3 146 1 199 253 1,7SO 
0,050 5,33 10,7 I 16,0 30,0 I 43,7 , 58, ' 72,7 1 ' 00 160 I 220 ' 279 1,600 
0,060 6,21 12,5 1 18,9 35,1 51,4 I 68,2 ' 85,4 119 190 I 261 332 1,333 
0,070 7,05 14,2 21,4 40,0 59,0 ! 79,6 1 97,9 137 I 219 301 383 1,143 
0,080 7,85 15,9 I 23,9 44,6 65,9 1 87,4 , 110 I 154 246 1 340 435 1,000 
0,090 8,60 17,4 26,4 49,1 72,7 , 96,8 1122 1 171 274 378 484 0,889 
0,100 9,31 18,8 ' 28,7 53,5 79,2 105 I 133 187 301 416 532 0,800 
0,120 10,7 21,6 I 32,6 61,6 91,2 122 154 1 218 352 

1 
488 : 625 0,666 

0,140 11,9 24,1 36,5 69,0 1103 138 174 
1

248 
401 558 718 0,572 

0,160 12,9 26,3 140,1 76,0 1'14 ~~ 193 276 449 I 624 S03 0,500 
0,180 13,9 28,4 43,4 82,6 124 211 i 303 1 494 I 690 890 0,445 
0,200 14,9 130,4 I 46,4 88,7 133 L7~ 228 328 1 537 753 I 973 0,400 , 

-
.sollerstärke = 8 0 mm 

0,030 2,77 5,57 1 8,35 15,3 1 22,5 29,6 I 36,8 1 51,0 I so,2 1 109 i 139 3,333 
0,035 3,20 6,41 1 9,66 17,7 I 25,9 34,2 42,5 59,3 1 92,8 127 I 161 2,860 
0,040 3,62 7,24 10,8 20,0 29,5 38,9 48,0 1 67,0 106 I 145 184 2,500 
0,045 4,02 8,04 12,0 22,3 32,7 43,4 53,5 I 74,4 1 118 161 

, 
206 2,222 

0,050 4,40 8,82 13,2 24,6 36,1 47,8 59,1 1 81,9 130 178 I 228 2,000 
0,060 5,15 10,3 15,5 29,0 42,2 56,0 70,1 : 96,8 155 212 269 1,666 
0,070 5,88 11,8 17,8 33,2 48,2 64,0 SO,3 111 ' 178 245 

I 
311 1,430 

0,080 6,54 13,2 19,9 37,0 54,2 71,8 90,5 126 1 201 277 352 1,250 
0,090 7,21 14,6 21,9 40,9 60,1 79,4 100 141 224 I 308 394 1,111 
0,100 7,85 15,9 1 23,9 44,6 65,9 87,4 , 110 : 154 246 

I 
340 435 1,000 

0,120 9,03 18,3 1 27,7 51,7 76,7 102 128 ISO 290 400 512 0,833 
0,140 10,1 20,5 31,0 58,4 86,5 115 146 206 322 459 587 0,715 
0,160 11,1 22,6 34,2 64,6 96,0 129 "163 230 372 516 663 0,625 
0,180 12,1 124,5 I 37,1 70,4 105 141 

1

178 
254 411 571 735 0,556 

0,200 12,9 26,3 40,1 76,0 114 153 193 276 449 I 624 S03 0,500 
-- , I - -- - -------

.sollerstär ke = 100 mm 

249 



Wärme· Innentemperatur In oe (AuOentemp. _ + 20°) ;Ed leitzahl 
;, +30 I +40 1 +50 1 +75 -I + 100-1 :12~ 1 +150 1 +200 I +300 1 +400 +500 ), 

0,030 2,33 I 4,68 7,01 1 12,8 18,9 I 24,9 I 30,9 1 I 91,8 116 4,000 42,9 67,3 1 

0,035 2,70 5,42 8,07 14,9 21,8 28,8 35,8 49,6 I 78,2 I 106 135 3,430 
0,040 3,06 6,12 1 9,22 ' 16,8 ' 24,8 1 32,7 I 40,6 56,5 , 88,6 1 121 154 3,000 
0,045 3,42 8,84 1 10,2 18,8 27,7 36,4

1 
452 ' 63,2 , 99,6 1 136 172 2,670 

20,7 I 30,5 ' I 0,050 3,74 : 7,48 11,2 40,3 49,7 I 69,1 110 
I !~ 191 2,400 

0,060 4,40 8,82 I 13,2 24,6 I 36,1 I 47,8 59,1 81,9 130 228 2,000 
0,070 5,04 i 10,1 1 15,1 28,2 41,2 54,5 68,2 94,1 1151 206 262 1,715 
0,080 5,62 11 ,3 17,0 31,6 ' 46,2 I 61,5 76,7 106 ' 171 233 296 1,500 
0,090 6,21 12,5 I 18,9 35,1 51 ,4 68,2 85,4 119 190 261 332 1,333 
0,100 6,78 13,7 20,6 

1 
38,3 56,2 74,3 93,9 131 210 288 366 1,200 

0,120 7,85 ! 15,9 ' 23,9 44,6 65,9 87,4 lIO 154 , 246 340 435 1,000 
0,140 8,83

1
18,0 27,1 I 50,5 75,0 , 100 125 176 1284 391 500 0,857 

0,160 9,75 19,8 29,9 56,2 I 83,2
1

111 140 197 1318 439 562 0,750 
0,180 10,7 121,6 32,6 61,6 I 91 ,2 122 154 218 

1 353 488 625 0,666 
0,200 11,5 23,3 35,3 I 66,5 99,1 133 168 238 

1386 536 689 0,600 
-- - - -----

Isollerstärke = 120 mm 

0,030 2,02 4,06 1 6,07 I 11,1 I [1 6,3 21,5 26,6 37,1 58,0 79,1 99,2 4,668 
0,035 2,33 4,68 7,01 1 12,8 I 18,9 24,9 30,9 42,9 67,3 91,8 116 4,000 
0,040 2,65 5,32 i 7,98 1 14,6 21,5 28,3 35,1 48,7 76,6 105 132 3,500 
0,045 2,96 5,94 8,93 16,3 24,0 31,7 39,3 54,6 85,8 117 148 3,1 11 
0,050 3,25 6,52 9,84 I 18,0 26,4 ) 34,9 43,3 60,5 94,6 130 164 2,800 
0,060 3,84 7,88 11,4 21,1 3 1,2 , 41 ,4 51,0 70,9 112 154 196 2,333 
0,070 4,40 8 ,82 13,2 24,6 1 36,1 47,8 59,1 81,9 130 178 228 2,000 
0,080 4,96 9,93 14,9 I 27,8 40,6 53,5 67,1 92,8 148 203 258 1,750 
0,090 5,46 10,9 :16,4 I 30,7 1 44,2 59,6 74,4 103 164 225 287 1,556 
0,100 5,98 12,0 18,1 33,6 49,2 65,5 81,8 113 190 249 317 1,400 
0,120 6,94 14,0 ,21,0 1 39,2 56,9 76,2 96,2 134 215 295 376 1,166 
0,140 7,85 15,9 '23,9 44,6 65,9 , 87,4 110 154 246 340 435 1,000 
0,160 8,70 17,6 26,7 49,8 73,8 1~,1 123 173 278 384 493 0,875 
0,180 9,48 19,3 29,2 54,6 81 ,2 135 192 310 426 546 0,778 
0,200 10,3 20,8 31,5 59,4 88,0 117 148 209 338 469 599 0,700 

- - -
Isollerstärke = 140 mm 

0,030 1,78 3,57 5,34 985' , 14,4 18,9 23,4 32,6 50,8 69,6 87,6 5,333 
0,035 2,06 4,13 6,18 11,3 16,7 21,9 27,2 37,8 59,2 SO,8 102 4,575 
0,040 2,33 4,68 7,01 12,8 18,9 24,9 30,9 42,9 67,3 91,8 116 4,000 
0,045 2,60 5,23 7,84 14,3 21 ,1 27,8 34,5 47,9 75,3 103 130 3,558 
0,050 2,87 5,76 8,67 15,8 23,3 30,7 38,2 53,0 83,2 114 144 3,200 
0,060 3,41 6,84 10,2 18,9 27,7 36,4 45,2 63,2 99,6 136 172 2,666 
0,070 3,91 7,83 11,7 22,1 , 31 ,9 42,3 52,2 72,6 115 157 201 2,287 
0,080 4,40 8,82 13,2 24,6 1 36,1 47,8 59,1 81,9 130 178 228 2,000 
0,090 4,88 9,78 14,6 27,4 f4O,0 52,7 66,0 91,3 146 199 253 1,780 
0,100 5,33 10,7 16,0 30,0 ,43,7 58,1 72,7 100 160 220 279 1,600 
0,120 6,21 12,5 18,9 35,1 51,4 68,2 85,4 11 9 190 261 332 1,333 
0,140 7,05 14,2 21,4 40,0 59,0 79,6 97,9 137 219 301 383 1,143 
0,160 7,85 15,9 23,9 44,6 65,9 87,4 110 154 246 340 435 1,000 
0,180 8,60 17,4 26,4 49,1 72,7 96,8 122 171 274 378 484 0,889 
0,200 ,9,31 18,8 28,7 53,5 79,2 105 133 187 301 416 532 0,800 

- - ----
.solierstArke = 160 mm 
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Wärme- Innentemperatur In oe (Außentemp. _ + 20°) 2;-d leitzah l 
;. +30 I + 4() 1 +50 I +75 -I + 100-1 :;:-12~ 1 + 150 1 +200 I +300 I + 400 1 +500 ). 

0,030 2,33 I 4,68 7,01 1 12,8 18,9 I 24,9 I 30,9 
1 . I 91,8 116 4,000 42,9 67,3 , 

0,035 2,70 5,42 8,07 14,9 21,8 28,8 I 35,8 49,6 I 78,2 1 106 135 3,430 
0,040 3,06 6,12 i 9,22 ' 16,8 ' 24,8 32,7 40,6 56,5 , 88,6 I 121 154 3,000 
0,045 3,42 8,84 to,2 18,8 i 27,7 36,4 1 45,2 I 63,2 I 99,6 I 136 172 2,670 
0,050 3,74 : 7,48 11,2 20,7 30,5 40,3 49,7 1 69,1 lto 150 191 2,400 
0,060 4,40 8,82 1 13,2 24,6 I 36,1 47,8 59,1 81,9 1130 ' 178 228 2,000 
0,070 5,04

I
to,1 1 15,1 28,2 41,2 54,5 68,2 94,1 151 206 262 1,715 

0,080 5,62 11,3 17,0 31,6 ' 46,2
1 

61,5 76,7 106 ' 171 233 296 1,500 
0,090 6,21 12,5 18,9 I 35,1 51,4 68,2 85,4 119 190 261 332 1,333 
0,100 6,78 ' 13,7 20,6 38,3 I 56,2 74,3 93,9 131 2to 288 366 1,200 
0,120 7,85 I 15,9 I 23,9 I 44,6 65,9 87,4 110 154 246 340 435 1,000 
0,140 8,83

1
18,0 27,1 1 50,5 I 75,0 I 100 125 176 , 284 391 500 0,857 

0,160 9,75 19,8 , 29,9 56,2 1 83,2
1

111 140 197 318 439 562 0,750 
0,180 to,7 121,6 32,6 I 61,6 91,2 122 154 218 1353 488 625 0,666 
0,200 11,5 23,3 35,3 66,5 99,1 133 168 238 386 536 689 0,600 

I I 
- - - ---

Isollerstärke = 120 mm 

0,030 ;2,02 4,06 1 6,07 1 11,1 1 116,3 21,5 26,6 37,1 58,0 79,1 99;2 4,668 
0,035 2,33 4,68 7,01 12,8 18,9 24,9 30,9 42,9 67,3 91,8 116 4,000 
0,040 2,65 

5,32 1 7,98 1 
14,6 21,5 28,3 35,1 48,7 76,6 105 132 3,500 

0,045 2,96 5,94 8,93 16,3 24,0 31,7 39,3 54,6 85,8 117 148 3,111 
0,050 3,25 6,52 9,84 1 18,0 26,4

1 
34,9 43,3 60,5 94,6 130 164 2,800 

0,060 3,84 7,88 11,4 21,1 31,2 41,4 51,0 70,9 112 154 196 2,333 
0,070 4,40 8,82 13,2 I 24,6 1 36,1 47,8 59,1 81,9 130 178 228 2,000 
0,080 4,96 9,93 14,9 27,8 40,6 53,5 67,1 92,8 148 203 258 1,750 
0,090 5,46 10,9 :16,4 I 30,7 1 44,2 59,6 74,4 to3 164 225 287 1,556 
0,100 5,98 12,0 18,1 33,6 49,2 65,5 81,8 113 190 249 317 1,400 
0,120 6,94 14,0 ,21,0 I 39,2 56,9 76,2 96,2 134 215 295 376 1,166 
0,140 7,85 15,9 '23,9 44,6 65,9 , 87,4 lto 154 246 340 435 1,000 
0,160 8,70 17,6 26,7 I 49,8 73,8 98,1 123 173 278 384 493 0,875 
0,180 9,48 19,3 29,2 54,6 81,2 100 135 192 3to 426 546 0,778 
0,200 10,3 20,8 31,5 59,4 88,0 117 148 209 338 469 599 0,700 

- - -
Isoller.tärke = 140 mm 

0,030 1,78 3,57 5,34 9851 , 14,4 18,9 23,4 32,6 50,8 69,6 87,6 5,333 
0,035 2,06 4,13 6,18 11,3 16,7 21,9 27,2 37,8 59,2 SO,8 102 4,57-5 
0,040 2,33 4,68 7,01 12,8 18,9 24,9 30,9 42,9 67,3 91,8 116 4,000 
0,045 2,60 5,23 7,84 14,3 21,1 27,8 34,5 47,9 75,3 103 130 3,558 
0,050 2,87 5,76 8,67 15,8 23,3 30,7 38,2 53,0 83,2 114 144 3,200 
0,060 3,41 6,84 to,2 18,9 27,7 36,4 45,2 63,2 99,6 136 172 2,666 
0,070 3,91 7,83 11,7 22,1 1 31 ,9 42,3 52,2 72,6 115 157 201 2,287 
0,080 4,40 8,82 13,2 24,6 36,1 47,8 59,1 81,9 130 178 228 2,000 
0,090 4,88 9,78 14,6 27,4 I f4O,0 52,7 66,0 91,3 146 199 253 1,780 
0,100 5,33 10,7 16,0 30,0 ,43,7 58,1 72,7 100 160 220 279 1,600 
0,120 6,21 12,5 18,9 35,1 51,4 68,2 85,4 119 190 261 332 1,333 
0,140 7,05 14,2 21,4 40,0 59,0 79,6 97,9 137 219 301 383 1,143 
0,160 7,85 15,9 23,9 44,6 65,9 87,4 110 154 246 340 435 1,000 
0,180 8,60 17,4 26,4 49,1 72,7 96,8 122 171 274 378 484 0,889 
0,200 ,9,31 18,8 28,7 53,5 79,2 105 133 187 301 416 532 0,800 

- - - --
IsolierstArke = 180 mm 
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Tabelle 3 

Stündliche Kälteverluste von gekühlten Räumen 

in Kcal/m 2 • 

Innentemperatur In oe 
Mauerstärke In cm 

Innentemperatur In oe 
Mauerslärke In cm (Außenlemp. _ + 10°) (Außentemp. = + 10°) 

l ------ ). 

- l. - - ±I+ 12 I 25 I 38 51 -
15" 10' 

- ± 1+ IZ I 25 I 32 1 51 20' 15 ' 10 ' 5° O' 5 ' 20' 5° 0° 5' 

0.020 31,0224,84 18,66 12.46 6,23 ""1"1"S950"~ 0,020 12,93 10,78 8,62 6,48 
I 

0 '933F,87010,811 o'763 37,22 4,32,2,IE 

0,025 2,66 
35'57128'47 

21,36 14,25 7,1 0,80 0,6610,5630,486 0,025 5,62 13,04 10,45 7,85 5,24 2,6 

"l'M""~'ns 0,030 . 7,32 39,4231,51 23,62 15,77 7,8! 0,7850,637,°, 5360,465 0,030 18,18 15,17 12,16 9,14 6,103,05 0,908 ,8230,7531°,691 

0,035 51,36 42,7634,14 25,58 17,06 8,47 0,7700,619
1
°,5170,444 0,03 0,57 17,17 13,75 10,34 6,90 3,4 0,8950,804 o ,7l,667 

0,040 54,88 45,6536,44 27,28 18,19 9,0I! 0,757 '603IO'5°O~'428 0,04 p2,82 19,05 15,26 11,47 7,66 3,83 0,885 ,7870,7 I ,643 

0,045 57,97 48,6738,46 28,78 19,17 9,5E 0,7460,5900,487 ,415 0,04 P4,87 20,82 16,69 12,55 8 ,384,19 0,87 5 '770~'68'O'624 
1,050 60,72 50,5040,28 30,12 20,02 9,9$ 0'737lo'57:i~,47;I; ,403 

0,051 ~6,97 22,51 18,04 13,56 9,05~,53 0,866 ,756 ,670,°,603 

0,060 65,41 H,3443,27 32,34 21,50 10,7 0,7281°,5610,4570,385 0,061 30,71 25,62 20,52 15,43 10,295,15 0,848lo,73010,64~O,572 

Isolierstärke = 10 mm f Isolierstärke - 40 mm f 

',021 ~,82 19,05 15,26 11,47 7,66 3,83 
0,8870,7:t:706IO,643 

0,020 10,62 8,86 7,11 5,33 

"'~' " "~'r"J'r' 0,02 ~6,97 22,51 18,04 13 ,56 9,05 4,53 O,866P,757 ,6720,605 0,02 12,93 10,78 8,62 6,48 4,322,IE "9"1'1'" "., O,Oll ~0,7 1 25,62 20,52 15,43 10,29 5,15 '''''''ll'' 0,030 15,10 12,61 10,10 7,58 5,042,5 0,9210,848 0,783 O,73C 

0,03 134,11 28,44 22,79 17,12 11,43 5,71 0,8350,709 ,617 ,HE 0,03 17,17 14,34 11,49 8,63 5,762,8 0 ,9110,831 ,7630.700 

0,040 7,2 31,02 24,84 18,66 12,46 6,23 0,8230,691 ,5960,524 0,040 19,14 15,99 12,81 9,62 6 ,42,3,21 0,9030,814, ,743, ,681 

0,0. 0,00 33,40 26,71 20,06 13,40 6,69 0,8130,6760,5780,500 0,04 21,02 17,55 14,0710,58 7,063,53 0,895( ,8010,7251°,66 

0,050 ~2,66 35,57 28,47 21,36 14,25 7,1 0,807 0,660~'563 0,486 0.050 22,82 19,05 15.2E 11,47 7,66 3,83 O,885,O,787P,706Io,643 

0,060 7,32 39,42 31,51 23,62 15,77 7,88 0,7850,637 ,536f ,465 ~,06G 26,20 21,84 17,50113,17 8 ,784,3S O,870f,764/J,68~O,611 

IsolIerstärke - 20 mm f lsolI.rslärke ~ 50 mm f 

O,OZO 16,50 13,77 
11'°318'29 5,53 2,77 0'9t4~'8360'7700'7 1 3 0,020 9,03 7,54 6 ,04 4,54 

3,ot'51 I I 20 0,946
1
°,9050,860,°,82 

0,025 19,79 16,51 13,23 9,94 6,64 3,3 0,8990,8100,7370,675 0,025 11,02 9,19 7,36 5,53 3,691,85 0,9400,885 0,832~,788 

0,030 ~2,8 19,05 15,2611,41 7,66 3,83 0,886b,787 0,7050,642 0,830 12,9310,78 8,62 6,48 4,322,IE 0,9320,8670,81°1°,762 

0,035 25,63 21,40 17,15 12,89 8,60 4,3C 0,871

1

,7800,6840,617 0,03S 14,7512,3 9 ,86 7,41 4,94 [2,4E O'9240,8510'790b'735 

0,040 28,27 23,59 18,90 14,20 9,48 4,74 0,8610,1720,6610,592 0,040 16,5013,77 11,03 8,29 5.532,77 

' ,9' """"'l'" 0,045 30,71 25,62 20,5215,43 10,29 5,15 0,851 f ,733 0,643 0,573 0,045 

"" 1"''' 
12,16 9,14 6,103,05 "l, .. ""m ," 

0,050 ~3,O 27,55 22,0716,59 11,07 5, 54 0,8390,717 ,624r '554 0,050 1 9,7~16, 5 1 13,23 9 ,94 6,64 3,3 O'9010.8IOr 736 ,675 
0,060 ~ 7,22 31,02 24,8418,66 12,46 6,23 0,822:°,6901°,5950,524 0,060 22,8219,05 15,26 1\,47 7,66 3,8 0,885 0,787 O,706jO,643 

hoUentärk.e - 30 mm f IsolIerstärke - 60 mm , 
Bel s pie I: Gesucht Ist der ~älteverlust eines ~ühlraumes von - 10' Innentemperatur bel + 10' Außen
temperatur einer 1'/. Backstein starken Mauer und 10 cm ~orklsolierung (). = 0,035). - Lös u n g: Der 
stündliche Verlust ohne Mauerwerk wäre 6,30 ~cal/m'. Da die Wand aus 1'/. Backsteinen besteht, korrigiert 
sich der Verlust auf 6,3 • 0,854 = 5,4 Kcal/m', Der Faktor f = 0,854 ist der Nebentabeile zu entnehmen und 
ist für 12-51 cm Backsteinmauerwerk eingetragen. Als'\ für Backstein wurde 0,7 gesetzt.-
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Innentemperatur In · C Mauemärke in cm Innentemperatur In · c 
Mauerstärke in cm 

;, (AuBentemp. = + 10· ) ;. (Außentemp. = + 10· ) 

- -
10· 1 5-. 

± + 12 1 25 38 GI~ 
20· 115· 111. ; 5~ I t I :. 12 1 25 I 38 51 21 · 15 ° O· S· 

O.OZO 6,94 5,78 4,66 3,48 2,32 1,16 O'965F'930 10,891 0,856 O,OZO l,60 3,0012,40 1,80 1,20 [0,602 , ~ , [0, 

'"I'''r''' .,,' O,OZs 8,51 7,10 5,69 4,272,76 1,43 0,9591°,909 10,869 0,831 0,025 4,46 3,72 2,98 2,24 1,49 [0,746 '.'" '"I''''''''' 0,030 10,02 8,37 6,71 5,D3 3,36 1,68 0,9461°,895 [0,847
1
°,807 0,030 5,30 4,42 3,54 2,65 1,77 [0,881 0,972 ,941 ,916[0,885 

0,035 11,50 9,6<: 7,69 5,77 3,85 1,93 0,94°1°,881 [0,828 0,781 0,035 6,12 5,11 4,09 3,1)6 2,04 1,02 0,967 ,935 ,902[0,873 

0,040 2,93 10,78 8,62 6,48 4,32 2,16 0,9331°,867 Io,SIT'762 0,040 6,94 5,184,66 3,48 2,32 1,16 0,964 ,928t,89O[o,856 

0,045 14,31 11 ,94 9,567,184,79 2,40 0,928
1
°,855 10,7940,742 0,045 7,73 6,44 5,16 3,87 2,58 1,29 ""1""""1'''' 0,050 15'621t3'04f o'45!7'85 5,24 2,62 O,921f,843 O'780~'725 0,050 8,51 1,10 5.69 4,27 2,16 1,43 0,956 ,91°1°,869 ,830 

0,060 18,18115,17 12,16 9,1416,10 3,05 0,9081°,823 [0,753 ,682 0,060 10,02 8,37 6,7 1 5,D3 3,36 1,68 O,947f,89510,847 ,807 

IsolIerstärke = 80 mm f IsolIerstärke = 160 mm f 

o,ozo 

'T~ 
3,76 2,82 1,88[0,94 0,9671 ,933 0,904 0,870 o,ozo 3,22 2,68 2,14 1,61 1,01 0,538 o'99010'968 I°'~t:925 

0,025 6,94 5,78 4,66 3,48 2,32 1,16 O,963f,928 io,891 [0,854 0,025 3,99 3,33 2,67 2,OC 1,33 0,665 'l'r'"'.'" 0,030 8,2 6,84 5,48 4,11 2,74 1,37 0,9590,915 10,876 10,831 0,030 4,74 3,96 3,17 2,38 1,58 [0,792 ,,,,. .,,, ""r' 0,035 9,43 7,86 6,30 4,75 3,16 1,58 0,945,0,8960,854 0,812 0,035 5,49 4,57 3,66 2,75 1,83 [0,918 0,968 ,935 ,910 0,880 

0,040 10,62 8,86 7,11 5,33 3,56 1,78 O,941fo887 0,836 [0,795 0,040 6,22 5,19 4,16 3,1 2,OS 1,04 0,965 ,93010,895 ,865 

0,045 11 ,80
1

9,86 7,88 5,92 3,951,98 0,936f,877io,823 0 ,793 0,"5 6,94 5,78 4,66 3,48 2,32 1,16 0,961 r,928IO,89Or856 
0,050 12,93 10,78 8,62 6,48 4,32

1
2,16 O,930f,867!o,810 0,762 0,050 7,64 6,37 5,11 3,84 2,56 1,28 0'95~~:9 1T8800'843 

0,060 1 5, 1 ~1 2,6 1 10,10 7,58 5,0412,52 0,9211°,8481°,783 0,730 0,060 9,03 7,54 6,04 4,54 3,03 1,51 0,952 ,9030,860f,820 

Isolierstärke = 100 mm f Isolierstärke = 180 mm f 

0,020 3,96 
I 

I ~ 1 
0,020 2,90 2,42 1,93 1,45 [0,912 0.'" 0 .".~. '" [0'9591°'940 

4,74 3,17 2,38 1,581°,79 0,974f,9410,92Or895 
0,025 5,85 4,88 3,91 2,93 1,961°,97' 0,9691°,935 ,90S 0,880 0,025 3,60 3,00 2,40 1,80 1,20 0,602 0,984 ,961 0,9450,922 

0,030 6,94 5,78 4,66 3,482,3211,16 O'965Io'929Io'980r,856 0,030 4,293,58 2,86 2,15 1,43 0,717 0,976 ,953 

·""r 
0,035 7,99 6,67 5,34 4,01 2,6711,34 0,9601°,9161°,8780,838 0,035 4,97 4,1 3 3,30 2,48 1,66 0,827 0,972 ,943 0,9150,895 

0,040 9,03 7,54 6,04 4,54 3,031,51 0,9531°,9031°,8601°,819 0,040 5,634,70 3,76 2,82 1,88 '.'" ""r" 0,9070,880 

0,045 10,02 8,3i 6,7 1 5,D3 3'36f ,68 0,9461°,8951°,8461°,807 0,045 6,295,25 4,20 3,15 2,10 1,05 0,9650,931 0,898 ,867 

0,050 11 ,02 9,19 7,36 5,53 3,69 1,85 0'94010,88r,832Io'788 0,050 6,94 5,78 4,66 3,48 2,32 1,16 0,961 ,928 ~,89O ,856 

0,060 12,93 10,78 8,62 6,4814,32?,16 0,93010,867 0,8 I 0f,762 0,060 8,20 6,84 5,48 4,11 2,74 1,37 0,9590,915 ~,876 ,837 

holierstärke ,. 120 mm f Isolierstärke = 200 mm f 

I Jc I 
2.3411,9511,56 

. 1 o,no 4,09 3,41 2,73 2,05 1,37 0,685 O,980lo,9561O,936f,911 0,020 1,16,0,777 0,388 1,00 1°,983 O'9~1~'956 
0,025 5,04 4,22 3,38 2,541,69 0,846 O,972

1
0,94T,914IO,89O 0,025 2,90 2,42 1,93 1,45

1
°,972 0,487 0,9861°,972 O'959f.93S 

9,030 6,00 5,00 4,01 3,02 2,01 1,01 °'967
1
°'933°'8981°'868 0,030 3,46 2.88 2,3 1 1,74

1
1,16 0,579 0,9791°,961 0,944 ,925 

0,035 6,94 5,78 4,66 3,48 2,32 1,16 0,9630,9281°,8911°,856 0,035 4,02 3,35 2,68 2,OY,3~ 0,671 
O'97 r'952 '",'~. "" 0,040 7,84 6,54 5,24 3,93 2,62 1,3 1 o,960b,916r,8791o,845 0,040 4,56 3,80 3,04 2,28

1
1,52 0,757 0,9730,946 0,924 ,902 

0,045 8,731 7,28 5,83 4,38 2,92 1,46 0,9551 ,9060,8671°,828 0,045 5,104,25 3,41 2,5611,71 0,853 0,9691°,937 0,915 ,886 

0,050 9'~ 8,01 6,42 4,82 3,22 1,61 0,95010,897 O,851f ,81 5 0,050 5,63 4,70 3,76 2,82
1
1,88 0,942 0,965~,932 0,9041°,870 

0,060 11 ,27 9,42 7,55 5,67 3,78 1,89 O,94°f,8820,83010,785 0,060 6,67 5,574,45 3,3y,24 1,12 0,961 f,928 0,8901°,856 

Isolierstlirke = 140 mm f IsoliBrstlirke = 250 mm I f 
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Tabelle 4 

Vergrößerung der Wärmeverluste 
von Rohrleitun2'en durch Windanf"all (5 m/sekl. 

Innentemperatur t , In oe ( Lufttemperatur - 20· C) 

rn,h, ·e I 25· I 200 · 1000· ' - 25· I 200· ' 1000· I 25· I 200· 11000· 25~O· I 1000· 

0,02 
0,06 
0,12 
0,20 
Isoller· 
Stärke: 

0,02 
0,06 
0,12 
0,20 

Isoliar· 
Stärke: 

0,02 
0,06 
0,12 
0,20 

Isolier· 
Stärke: 

0,02 
0,06 
0,12 
0,20 

laolier· 
Stärke: 

0,02 
0,06 
0,12 
0,20 

lsoller· 
Stärke: 

1,48 1,27 - 1.16 1,12 1 1,10 1 1,07 1 1,06 1,06 1,02 1 1,00 1 1,00 
2,18 1,57 - 1,52 1,26 1,12 1,22

1

1,14 1,07 1,05 I 1,02 1,02 
2,84 1,78 - 1,80 1,39 1 1,14 1,36 1,21 1,08 1,08 1,04 1 1,03 
3,36 1,98 - 2,15 1,52 1,16 1,57 1,30 1,10 1,14 I 1,09 1,05 

5mm 15 mm 30 mm 100 mm 

1,48 1,27 - 1,18 1 1,14 1,1l 1,09 1 1,08 1 1,07 1,04 1,03 1,02 
2,10 1,50 - 1,44 1,28 1,12 1,27 1,16 1,08 1,08 1,06 1,04 
2,69 1,70 - 1,78 1 1,38 1,13 1,41 I 1,23 1,09 1,12 1,09 1,05 
3,1l I 1,81 -- 2,12 1,50 1,14 1,62 1,31 I 1,11 1,18 1,12 1,07 

5mm 15 mm 30 mm . 100 mm 

1,18 1,12 1 1,09 1,07 1,06 1 1,05 1,03 1 1,02 1 1,01 1,02 1,01 1 1'00 
1,46 1,25 1,10 1,17 1,11 1,07 1,08 1,06 I 1,03 1,04 1,03 1,01 
1,76 1,36 1 1,11 1,25 1,15 ' 1,08 1,12 I 1,09 1,05 1,06 1,04 1,02 
2,09 1,47 I 1,12 1,40 1,21 , 1,10 1,18 1 1,11 I 1,08 1,10 1,06 1,03 

15 mm 50 mm 100 mm 200 mm 

1,17 1 1,10 1,06 1,05 1,05 1 1,03 1,03 1 1,01 1,00 11 ,02 1,01 1,00 
1,46 . 1,24 1,07 1 ,16 1,10 1,05 1,07 1,05 1,03 1,04 1,03 1,01 
1,72 1 1,34 1,08 1,25 1,14 1 1,06 1,11 1 1,08 1,05 1,06 1,04 1,02 
2,02 I 1,43 1,09 1,39 1,20 1,08 1,17 1,10 1,07 1,10 1,06 1,03 

15 mm 50 mm 100 mm 200 mm 

11,14 1 1,08 1 1,04 1,04 1 1,03 1,02 1,02 1,01 1,00 11 ,02 1 1,01 1,00 
1,40 [ 1,18 1,05 1,14 1,08 1,03 1,06 1,04 1,02 1,04

1

1,02 1,01 
1,65 1,27 1,05 1,24 1 1,13 1,04 1,10 1,07 1,04 1,06 1,03 1,02 
1,89 1,37 1,06 1,38 1,19 1,06 1,15 1,10 1,06 1,09 1,06 1 03 

15 mm 50mm 100 mm 200 mm 

Tabelle 6 

Wärmeübergangszahl a an einer 
ebenen Wand, abhängig von der Qeschwindigkeit. 

Rohr 
0 

57 
mm 

121 
mm 

1,. 
mm 

267 
mm 

520 
mm 

WIndgeschwindigkeit ce an gerauhter Platte I WIndgeschwindigkeit 
I 

tIt an gerauhter Platte 
in rn/sek. in K,cal/ rn,' h, · C. in rn/sek. In Kcal /rn, 'h, ·C. 

° 5,3 8,0 33,0 
0,5 7,1 9,0 36,2 
1,0 8,9 10,0 39,4 
2,0 12,5 12,0 45,4 
3,0 16,1 14,0 51,2 
4,0 19,7 16,0 56,9 
5,0 23,3 18,0 62,4 
6,0 

I 
26,4 20,0 67,8 

7,0 29,8 25,0 0,7 
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Tabelle 7 

Tabelle der natürlichen Logarithmen von 1-5,0 

N 

1,00 
1,01 
1,02 
1,03 
1,04 
1,05 
1,06 
1,07 
1,08 
1,09 
1,10 
1,11 
1,12 
1,13 
1,14 
1,15 
1,16 
1,17 
1,18 
1,19 
1,20 
1,21 
1,22 
1,23 
1,24 
1,25 
1,26 
1,27 
1,28 
1,29 
1,30 
1,31 
1,32 
1,33 
1,34 
1,35 
1,36 
1,37 
1,38 
1,39 
1,40 

0 1 t 1 2 3 1 4 1 5 1 6 1 7 g i g 

0,00000 0,00100 0,00199 0,00299 0,00398 0,00498 0,00598 1°,00697 0,00797 1 0,00896 
0,00995 0,01094 0,01193 0,01291 0,01390 0,01489 0,01587 0,01685 0,01784 0,01882 
0,01980 0,02078 0,02176 0,02274 0,02372 0,02469 0,02567 0,02664 0,02761 0,02859 
0,02955 0,03053 0,03150 0,03247 0,03344 0,03440 0,03537 1 0,03633 0,03729 I 0,03826 
0,03922 0,04018 0,04114 0,04210 0,04306 0,04402 0,04498 0,04593 0,04689 0,04784 
0,04879 0,04974 0,05069 0,05164 0,05259 0,05354 0,05449 0,05544 0,05638 1°,05733 
0,05827 0,05921 0,06015 0,06109 0,06203 10,06296 0,06391 0,06485 0,06579 0,06672 
0,06765 0,06859 0,06952 0,07045 1 0,07138 0,07231 0,07325 0,07418 0,07511 0,07603 
0,07696 0,07789 0,07881 0,07973 0,08066 0,08158 1°,08250 0,08342 0,08434 0,08526 
0,08677 1°,08709 0,08800 0,08892 0,08984 0,09075 1°,09167 0,09258 0,09349 I 0,09440 
0,09531 0,09622 0,09712 0,09804 0,09895 0,09984 1°,10075 0,10166 0,\0256 0,10345 
0,10435 0,10525 10,10615 0,10705

1

°,10795 0,10884 0,10974 0,11064 0,11154 1°,11244 
0,11333 0,11433 0, 11 512 0,11601 0,1 1689 0,1l778 I 0,11866 0,11955 0,12044 0,12132 
0,12221 0,12310 0,12398 0,12487 0,12574 0,12663 0,12753 0,12839 0,12927 0,13015 
0,13102 0,13190 0,13278 0,13366 1°,13454 0,13541 0,13629 0,13715 0,13802 0,13889 
0,13975 0,14062 0,14149.0,14237 0,14324 0,14411 , 0,14497 0,14582 0,14670 0,14756 
0,14842 0,14928 0,15015 0,15101 0,15187 0, 15273 0,15359 0,15444 0,15528 0,15613 
0,15699 0,15787 1°,15873 0,15959 0,16044 0,16129 0,16212 0,16298 0,16383 0,16467 
0,16552 0,16636 0,16721 0,16805 0,16889 0,16974 ' 0,1 7058 °'17143 1°,17228 0,17312 
0,17396 0,17482 0,17565 0,1 7647 0,17731 0,17814 q,17898 0,17981 0,18067 0,18150 
0,18232 0,18326 0, 18398 0,18482 0,18566 0,18649 /0,18732 0,18816 0,18898 0,18980 
0,19063 0,19145 0,19227 0,19310 0,19393 0,19475 0,19557 0,19639 0,19721 0,19802 
0,19883 0,19968 0,20049 0,20131 0,20213 0,20295 0,20377 0,20458 0,20539 0,20619 
0,20700 0,20781 10,28862 0,20943 0,2\024 0,21102 0,21191 0,21271 0,21351 0,21431 
0,21511 0,21591 0,21671 0,21751 0,21831 0,31911 1°,21991 9,22072 0,22153 0,22233 
0,22313 0,22393 1 0,22473 0,22553 0,22633 0,22713 , 0,22793 0,22873 0,22952 0,23032 
0,23111 0,23190 0,23270 0,23349 0,23428 0,23507 1 0,23586 0,23664 0,23743 0,23822 
0,23901 0,23980 0,24058 0,24137 0,24215 0,24294 0,24372 0,24450 0,24529 0,24607 
0,24686 0,24764 0,24842 0,24920 0,24998 0,250761°,25153 0,25231 0,25308 0,25384 
0,25464 0,25540 0,25608 0,25686 0,25764 0,25843 0,25921 0,25997 0,26076 0,26154 
0,26234 0,26311 0,26389 0,26464 0,26542 0,26620 I 0,26697 0,26774 0,26851 0,26928 
0,27004 0,27081 0,27158 0,27234 10,27311 ', 0,27385 0,27461 10,27538 0,27613 0,27687 
0,27762 .0,27837 0,27913 0,27987 0,28063 0,28141 0,28217 1°,28292 0,28367 0,28442 
0,28518 0,28593 0,28668 0,28743 0,28818 0,28893 0,28957 0,29042 1°,291171°,29192 
0,29267 0,29341 0,29416 0,29491 0,29565 1°,29640 I 0,29714 0,29788 0,29862 0,29937 
0,30010 0,30085 0,30159 0,30233 0,30307 ,0,30381 1°,30454 0,30529 0,30603 0,30676 
0,30750 0,30823 0,30898 0,30972 0,31047 , 0,31130 0,31193 0,31267 0,31340 ,0,3 141 4 
0,31488 0,31558 0,31636 0,31703 0,31776 1°,31848 0,31920 0,31992 0,32064 /0,32135 
0,32208 0,32800 0,32353 0,32425 ,0,32497 0,32570 0,32642 0,32714 0,32786 0,32858 
0,32929 0,33001 0,33073 0,33144 ' 0,33216 0,33288 0,33360 0,33432 0,33503 0,33575 
0,33647 0,337 19 0,33790 0,33861 0,33932 0,34004 0,34075 0,34146 0,34217 0,34288 

263 



N 

1,41 
1,42 
1,43 
1,44 
1,45 
1,46 
1,47 
1,48 
1,49 
1,50 
1,51 
1,52 
1,53 
1,54 
1,55 
1,56 
1,57 
1,58 
1,59 
1,60 
1,61 
1,62 
1,63 
1,64 
1,65 
1,66 
1,67 
1,68 
1,69 
1,70 
1,71 
1,72 
1,73 
1,74 
1,75 
1,76 
1,77 
1,78 
1,79 
1,80 
1,81 
1,82 
1,83 
1,84 
1,85 
1,86 
1,87 
1,88 
1,89 
1,90 
1,91 
1,92 
1,93 
1,94 
1,95 
1,96 
1,97 
1,98 
1,99 
2,00 

264 

o I 2 i 3 ' 45 1 6 , 7 8 1 9 

0,34359 , 0,34430 0,34501 I' 0,34572 ' 0,34643 0,34715 \ 0,34786
1
1 0,34856 : 0,34926 1 0,34996 

0,35066 ,0,35136 10,35206 0,35276 0,35346 ,0,35416 0,35487 0,35558 ' 0,35628 1 0,35698 
0,35768 0,35838 0,35909 1°,35979 : 0,36048 0,36117 0,36187

1
°,36257 ,0,36326 0,36396 

0,36464 ' 0,36534 0,36603 0,36672 0,36742 0,36811 0,36880 0,36950 0,37019 , 0,37008 
0,37157 0,37226 0,37294 1°,37363 0,37431 0,37500 0,37569 0,37637 0,37706 10,37774 
0,37843 1 0,37912 0,37980 0,38049 ,0,38117 0,38186 0,38254 0,38323 1°,38392 0,38460 
0,38530 0,38596 0,38663 0,38731 0,38798 ' 0,38866 0,38933 ,0,39000 ,0,39068 ,0,39136 
0,39203 0,39281 0,39348 1°,39416 ' 0,39483 0,39551 i 0,39619 1°,39687 1°,3975410,39821 
0,39887 0,39953 0,40019 0,40085 0,40151 0,40217 0,40283 0,40349 0,40415 1°,40480 
0,40546 0,40612 0,40679 0,40745 0,40811 0,40878 ,0,40945 0,41011 0,41077 0,41143 
0,41211 0,41279 0,41345 0,41411 0,41477 0,41543 ' 0,41609 0,41679 0,41740 0,41805 
0,41870 0,41937 0,42003 0,42068 0,42134 0,42200 0,42265 0,42331 1°,42397 0,42463 
0,42527 0,42593 0,42658 ,0,42723 0,42788 0,42853 0,42918 1°,42983 0,43048 0,43113 
0,43178 0,43243 0,43308 ,0,43372 0,43438 0,43503 1°,43567 i 0,43632 0,43696 0,43761 
0,43825 0,43890 0,43954 0,44019 0,44083 0,44147 0,44211 0,44276 0,44340 0,44404 
0,44469 0,44533 0,44597 0,44661 0,44725 0,44789 0,44854 10,44917 0,44981 0,45045 
0,45109 0,45173 0,45236 10,45299 0,45363 0,45426 0,45489 0,45553 0,45618 0,45679 
0,45743 0,45806 0,45869 ' 0,45933 0,45996 0,46059 0,46123

1
°,46186 '1°,46249 0,46312 

0,46375 0,46437 0,46500 I 0,46562 0,46625 0,46687 0,46750 0,46812 0,46875 0,46937 
0,47000 0,47062 0,47125 ,0,47187 0,47250 0,47312 0,47375 0,47437

1
°,47500 0,47562 

0,47624 0,47686 0,47749 1°,47811 0,47873 0,47936 0,47998 0,48061 0,48123 0,48185 
0,48246 0,48308 0,48369 0,48430 0,48491 0,48552 0,48613 0,48674 0,48736 0,48797 
0,48858 0,48921 0,48982 0,49043 0,49105 10,49166 0,49227 0,49288 ' 0,49349 0,49410 
0,49470 0,49531 0,49592 '1 °,49653 0,49713 0,49774 0,49834 0,49895 1°,49956 0,50016 
0,50077 0,50137 0,50198 0,50259 0,50319 0,50380 ' 0,50440 0,50500 0,50561 0,50622 
0,50682 0,50742 0,50803 0,50863 0,50923 0,50983 0,51043 ,0,51103 0,51163 0,51223 
0,51283 0,51343 0,51403 1°,51463 0,51522 0,51582 0,51641 ,0,51701 1°,51760 0,51820 
0,51879 0,51939 I 0,51998 0,52058 0,52117 0,52177 ' 0,52236 0,52296 0,52355 ; 0,52415 
0,52474 0,52533 0,52592 1°,52651 0,52710 0,52768 0,52827 ' 0,52886 ' 0,52945 0,53004 
0,53063 I 0,53122 0,53181 0,53239 0,53318 0,53356 0,53415 0,53474 1°,53533 0,53591 
0,53650 0,53709 0,53767 0,53826 0,53884 0,53944 0,54003 0,54061 0,54119 0,54177 

g:~2f~ g:g~~~ g:~rzä 1 g:~~~ 1 g:~~ g:lli5r g:;~~ 1 g:~~r~ g:~~~~~ I g:~~~~ 
0,55389 0,55446 0,55503 1°,55559 I 0,55616 0,55672

1 
0,55729 0,55786 0,55842 0,55897 

0,55953 0,56011 0,56067 0,56124 0,56180 0,56238 0,56295 10,56353 0,56414 0,56472 
0,56531 0,56588 0,56645 0,56702 0,56759 0,56816 0,56874 0,56930 1 0,56986 0,57041 
0,57097 0,57154 0,57210 0,57267 1 0,57323 0,57380 0,57436 ' 0,57492 0,57549 0,57605 
0,57661 0,57717 0,57773 0,57829 0,57885 0,57941 0,57997 10,58053 0,58109 1 0,58165 
0,58221 0,58277 0,58343 0,58388 0,58444 0,58500 0,58565 1°,58611 0,58677 0,58722 
0,58778 0,58834 0,58889 0,58945 0,59001 0,59056 0,59112 0,59167 I °'59223 1 0,59278 
0,59333 0,59388 0,59443 1°,594981°,59553 0,59608 10,59663 1°,59718 0,59773 0,59828 
0,59883 0,59938 ,0,59993 0,60048 0,60102 0,60157 ' 0,60212 0,60266 0,60321 0,60376 
0,60431 0,60486 0,60541 0,60595 0,60650 0,60705 0,60759 0,60814 0,60868 1 0,60923 
0,60977 0,61031 1°,61085 10,61140 0,61194 0,61248 0,61303 0,61357 0,61411 ' 0,61465 
0,61518 0,61572 0,61625 0,61679 0,61732 0,61787 0,61841 0,61895 0,61949 0,62003 
0,62057 0,62111 1°,62165 0,62218 0,62272 0,62325 0,62379 0,62433 0,62486 0,62540 
0,62593 0,62647 0,62701 ' 0,62754 0,62807 0,62861 0,62914 0,62969 0,63022 0,63075 
0,63128 0,63182 0,63235 0,63288 0,63341 0,63394 0,63446 0,63499 0,63552 0,63605 
0,63657 0,63710 0,63763 0,63817 0,63869 0,63922 0,63974 0,64027 0,64080 0,64153 
0,64185 0,64237 0,64290 0,64342 0,64395 0,64447 0,64500 ' 0,64552 0,64605 0,64657 
0,64710 0,64762 0,64815 0,64867 0,64919 0,64971 0,65023 ' 0,65075 1 0,65128 0,65180 
0,65232 0,65285 0,65337 0,65389 0,65441 0,65493 i 0,65545 0,65596 0,65648 0,65700 
0,65752 0,65804 0,65856 0,65908 0,65960 0,66012 0,66064 0,66116 0,66167 0,66218 
0,66268 0,66319 0,66370 0,66422 0,66473 0,66525 0,66576 0;66628 0,66679 0,66731 
0,66782 0,66833 0,66884 10,66935 0,66987 0,67038 0,67089 0,67140 0,67192 0,67243 
0,67294 0,67345 0,67396 0,67447 0,67498 0,67549 0,67600 0,67651 0,67702 0,67753 
0,67804 0,67854 0,67905 0,67956 0,68006 0,68057 0,68108 0,68158 0,68209 0,68260 
0,68311 0,68361 0,68412 0,68462 0,68513 0,68563 0,68613 0,68663 0,68713 0,68763 
0,68813 0,68864 0,68914 0,68964 ' 0,69015 0,69065 10,69115 0,69165 0,69215 1°,69255 
0,69315 0,69365 10,69415 0,69465 0,69515 \0,69565 0,69614 0,69664 0,69714 0,69764 



N I 0 1 1 1 2 I 3 1 4 I 5 , 6 7 ' 8 9 

2,01 0,69814 1°,69863 0,69913 0,69962 i 0,70012 1 0,70061 0,70111 10,70160 0,70210 0,70259 
2,02 0,70309 0,70358 0,70408 0,70457 0,70507 ' 0,70556 0,70606 0,70655 0,70705 0,70754 
2,03 0,70804 .0,70853 0,70902 10,70951 10,71000 10,71049 0,71098 0,71147 0,71197 0,71245 
2,04 0,71295 0,71343 0,71392 0,7144110,71490 ' 0,71539 0,71588 ' 0,71637 0,71686 0,71734 
2,05 0,71783 0,71832 0,71881 0,7 1930 0,71979 0,72028 0,72077 0,72126 0,72175 0,72223 
2,06 0,72271 0,7232°

1
°,72368,0,72416 0,72465 0,72513 0,72561 0,72610 0,72658 0,72707 

2,07 0,72755 0,72804 0,72852 1 0,72900 0,72948 1°,72996 0,73044 0,73092 0,73140 0,73188 
2,08 0,73236 0,73284 0,73332 1°,73380 0,73428

1 
0,73476 0,73524 0,73572 0,73620 0,73668 

2,09 0,73716 0,73764 1 0,73812 1 0,74860 0,73908 0,73956 0,74003 0,74053 ' 0,74098 0,74146 
2,10 0,74194 0,74241 0,74289 0,74336 ,0,74384 0,74431 10,74479 0,74526 0,74574 0,74621 
2,11 0,74668 0,74716 ,0,74763 0,74811 0,74858 10,74906 1°,749530,75001 10,75048 0,75096 
2,1 2 0,75143 0,75191 1°,75238 0,75286 0,75332 0,75379 0,75426 0,75472

1
°,75519 0,75566 

2,13 0,75612 0,75659 0,75706 0,75752 0,75799 0,75846 0,75892 0,75939 0,75986 0,76032 
2,14 0,76079 0,76126 0,76172 0,76219 0,76266 0,76312 0,76359 0,76406 0,76452 0,76499 
2,15 0,76546 ,0,76592 0,76639 0,76686 1°,76732 0,76779 0,76826 0,76872 ' 0,76919 0,76966 
2,16 0,77011 10,77057 0,77104 0,77 150 0,77196 0,77242 0,77289 0,77335 0,77382 0,77428 
2,11 0,77474 0,77520 0,77566 0,776121°,776581°,7770410,77750 0,77795 0,77841 0,77887 
2,18 0,77933 0,77979 0,78024 10,78070 0,781 15 0,78161 1°,78206 0,78252 0,78297 0,78343 
2,19 0,78388 0,78434 0,78479 0,78525 0,78570 0,78616 0,78661 0,78707 0,78753 0,78799 
2,20 0,78845 0,78890 ' 0,78936 0,78981 0,79027 0,79072 0,79118 0,79163 0,79209 0,79254 
2,21 0,79299 0,793451°,79390 0,79435 , 0,79480 ' 0,79525 0,79570 0,79615 0,79660 0,79705 
2,22 0,79750 0,79795 0,79840 0,79885 0,79930 0,79975 0,80020 0,80065 , 0,80110 0,80155 
2,23 0,80199 0,80245 1°,80289 0,80334 1 0,80379 0,80424 0,80469 0,80514 0,80559 0,80603 
2,24 0,80648 0,80693 0,80738 0,80782 0,80827 0,80871 0,80916 0,80960 10,81005 0,81049 
2,25 0,81094 0,81138 0,81182 , 0,81227 ; 0,81271 1 0,81316 0,81360 I 0,81405 0,81449 0,81493 
2,26 0,81537 0,81582 0,81626 0,81671 0,81715 0,81760 1 0,81803 0,81848 0,81891 0,81936 
2,27 0,81979 0,82024 0,82067 1 0,82112 1 0,82155 1 0,82200 1 0,82243 1 0,82287 0,82330 0,82374 
2,28 0,82417 0,82462 0,82505 0,82550 0,82593 0,82638 0,82681 0,82725 0,82768 0,82813 
2,29 0,82856 0,82900 0,82943 0,82987 1°,83030 0,83074 1°,83117 0,83161. 0,83204 0,83248 
2,30 0,83291 0,83334 0,83378 1°,83421 0,83464 10,83508 0,83551 Io,83594 !0,83638 0,83681 
2,31 0,83724 0,83768 0,8381 1 0,83855 0,83898 1°,83941 0,83985 ' 0,84028 0,84071 0,84115 
2,32 0,84158 0,84201 0,84244 1 0,84287 0,8433°1°,84373 0,84416 ' 0,84459 0,84502 0,84545 
2,33 0,84588 0,84631 0,84674 ,0,84717 10,84760 0,84803 0,84846 10,84888 0,84930 0,84973 

~:~~ g:~~J~ g:~~~ g:~~~g~ 1 g:~~~~ I g:~~~n 1 g:~~~~ g:~~~~ I g:~~j~ g:~~~~ g:~~ 
2,36 0,85867 0,85909 0,85952 1

I
O,85994 iO,86037 0,86079 0,86121 1°,86163 0,86205 0,86247 

2,37 0,86289 0,86331 0,86374 0,86416
1 
0,86458 0,86500 0,86542 0,86584 0,86626 0,86668 

2,38 0,86710 0,86752 0,86794 0,86836 0,86878 0,86920 0,86962 0,87004 ' 0,87046 0,87088 
2,39 0,87130 0,8717 1 0,87213 , 0,87255 0,87296 0,87338 0,87380 ' 0,81421 1 0,87463 0,87503 
2,40 0,87546 0,87588 0,87630 0,87671 0,87713 0,87755 0,87796 , 0,87838 0,87s80 0,87921 
2,41 0,87963 0,88004 0,88048 0,88087 0,88128 0, 169 0,88211 0,88252 0,88294 0,88335 
2,42 0,88376 0,88418 0,88459 0,88501 0,88542 0,88584 0,88625 0,88666 0,88708 0,88749 
2,43 0,88791 0,88832 0,88873 0,88914 0,88955 10,88996 0,89037 ,0,89077 0,89118 0,89159 
2,44 0,89200 0,89241 0,89282 0,89323 I 0,89364 ' 0,89405 0,89446 1°,89487 0,89528 0,89569 
2,45 0,89610 0,89651 0,89692 0,89732 0,89773 1°,89814 0,89854 0,89895 ' 0,89936 0,89977 
2,46 0,90017 0,90058 0,90099 0,90139 0,90180 1 0,90220 0,90260 0,9030110,90341 0,90382 
2,41 0,90422 0,90462 0,90502 1°,90543 0,90583 0,90623 0,90664,0,90704 10,90744 1°,90785 
2,48 0,90825 0,90865 0,90906 0,90946 0,9098610,91026 0,91067 0,91107 1°,91147 0,91188 
2,49 0,91228 0,91268 0,91308 1 0,91348 1 0,91389 0,91429 0,91469 0,91509 0,91549 0,91589 
2,50 0,91629 0,91669 0,91708 0,917481°,91788 , 0,91828 0,91868 0,91907 , 0,91947 0,9\987 
2,51 0,92027 0,92067 , 0,92106 0,92146 0,92186 1' 0,92226 0,92265 1 0,92305 0,92345 0,92385 
2,52 0,92425 0,92464 0,92504 0,92544 0,92583 0,92623 0,92663 0,92703 0,92742 0,92782 
2,53 0,92822 0,92862 10,92901 1°,92940 0,92980 ' 0,93019 0,93059 1°,9309810,93 137 0,93177 
2,54 0,93216 0,93255 1 0,93295 0,93334 0,93374,0,93413 0,93452 0,93492 0,93531 0,93570 
2,55 0,93609 0,93648 0,93688 0,93727 1°,93766 0,93805 0,93844 0,93883 0,93922 0,93961 
2,56 0,94000 0,94039 0,94078 0,9411 7 0,94156 0,94195 0,94234 0,94273 0,94312 0,94351 
2,57 0,94390 0,94428 0,94467 0,94506 1°,94545 0,94584 0,94623 1°,94662 0,94701 1°,94740 
2,58 0,94779 0,94817 0,94856 0,94895 0,94934 0,94972 0,95010 0,95049 0,95088 0,95126 
2,59 0,95166 0,95203 1°,95242 0,95281 0,95329 0,95358 0,95396 '1 °,95435 0,95473 ,0,95512 
2,60 0,95550 0,95589 0,956271°,95666 0,95704 0,95743 0,95781 0,9582°1°,95858 0,95897 

265 



N 

2,61 
2,62 
2,63 
2,64 
2,65 
2,66 
2,67 
2,68 
2,69 
2,70 
2,71 
2,72 
2,73 
2,74 
2,75 
2,76 
2,77 
2,78 
2,79 
2,80 
2,81 
2,82 
2,83 
2,84 
2,85 
2,86 
2,87 
2,88 
2,89 
2,90 
2,91 
2,92 
2,93 
2,94 
2,95 
2,96 
2,97 
2,98 
2,99 
3,00 
3,01 
3,02 
3,03 
3,04 
3,05 
3,06 
3,07 
3,08 
3,09 
3,10 
3,11 
3,12 
3,13 
3,14 
3,15 
3,16 
3,17 
3,18 
3,19 
3,20 

266 

0 : I 2 1 3 1 4 ' 6 1 6 7 8 9 

0,95935 10,95974 10,96012 i 0,96050 10,96088 0,96126 0,96165 0,96203 0,96241 0,96279 

g:~~~~~ I g:~~~~~ g:~~~i~ g:~~r5 1 g:~~? g;: g;~~ g:~~~~ g;g~&~ g;~~~: 
0,97079 0,97116 ' 0,97154 0,97192 0,97230 0,97268 0,97305 10,97343 0,97381 0,97419 
0,97457 0,97495 : 0,97532 0,97570 0,95607 0,95645 0,97682 1°,97720 0,91757 0,97795 
0,97832 0,97870 10,97907 0,97945 0,97982 0,98020 0,98057 0,98094 0,98132 0,98169 
0,98207 0,98243 0,98280 10,98317 0,98355 0,98392 0,98429 1°,98467 10,98504 0,98542 
0,98580 0,98617 0,98654 1°,98691 0,98728 0,98767 0,98804 0,98842 0,98879 0,98916 
0,98954 0,98991 0,99028 0,99065 0,99102 0,99139 0,99176 10,99213 10,99250 0,99287 
0,99324 0.99361 0,99398 1°,99435 0,99472 0,99509 0,99546 ! 0,99583 1 0,99620 0,99657 
0,99694 0,99731 0,99768 1°,99804 0,9°841 0,99878 0,99925 10,99952 'I 0,99989 1,00026 
1,00063 1,00100 1,00137

1
1,00173 1,00210 1,00247 1,00283 i 1,00320 1,00357 1,00394 

1,00430 1,00467 1,00503 1,00540 1,00577 1,00613 1,00650 , 1,00687 1,00723 1,00760 
1,00796 1,00832 1,00868 1,00905 1,00941 1,00977 1,01014 11,01050 1,01086 1,01123 
1,01159 1,01196 1,01232 1,01268 1,01304 1,01341 1,01377 1,01413 1,01 450 1,01486 
1,01523 1,01559 1,01595 1,01632 1,01668 1,01704 1,01741 ' 1,01777 11,01813 1,01849 
1,01885 1,01921 1,01956 1,01992 1,02028 1,02064 1,02100 , 1,02136 1,02172 1,02208 
1,02244 1,02280 1,02316 1,02352 1,02387 1,02423 1,02459 1,02495 1 1,02531 1,02567 
1,02603 1 1,02639 1,02675 1,02711 1,02747 1,02783 1,02819 1,02855 11,02891 1,02927 
1,02962 1,02998 1,03034 1,03070 1,03105 1,03 141 0,03177 1,03213 1,03249 1,03285 
1,03320 1,03356 1,03391 1,03427 1,03462 1,03498 1,03533 1,03568 11,03604 1,03640 
1,03675 1,03710 1,03746 1,03786 1,03817 1,03852 1,03888 1,03924 1,03959 1,03995 
1,04029 1,04065 1,04100 1,04135 1,04171 1,04206 1,04241 1,04276 , 1,04311 1,04346 
1,04381 1,04416 1,04451 1,04486 1,04521 1,04556 1,04591 1,04626 1,04661 11,04696 
1,04731 1,04766 1,04801 1,04836 1,04871 1,04906 1,04941 1,04976 1,05011 1,05046 
1,05081 1,05116 1,05151 1,05186 1,05221 1,05256 1,05291 1,05326 1,05361 11,05396 
1,05431 1,05466

1
1,05501 1,05536 1,05570 1,05605 1,05645 1,05670 1,05710 11,05744 

1,05779 1,05814 1,05849 1,05884 1,05919 1,05953 1,05988 11,06023 1,06058 1,06092 
1,06127 1,06161 11,06196 1,06230 1,06265 1,06299 1,06334 1,06368 1,06403 1,06437 
1,06471 1,06507 11,06541 11,06576 1,06610 1,06644 1,06678 11,06712 1,06747 1,06781 
1,06815 1,06849 , 1,06884 1,06918 1,06952 1,06987 1,07021 1,07055 11,07089 11,07124 
1,07158 1,07192 , 1,07227 1,07261 1,07295 1,07330 1,07364 1,07398 1,07433 1,07457 
1,07501 1,07535 11,07569 1,07604 1,07638 1,07672 1,07706 1,07740 1,07774 1,07808 
1,07842 11,07876 1,07910 1,07944 1,07978 1,08012 1,08046 1,08080 1,08113 1,08147 
1,08181 1,08215 1 1,08249 1,08283 1,08317 1,08351 1,08385 1,08419 1,08452 1,08485 
1,08519 1,08553 1,08587 1,08620 1,08654 1,08688 1,08721 1,08755 1,08789 1,08823 
1,08857 1,08890 , 1,08924 1,08957 1,08991 1,09024 1,09058 1,09091 1,09125 1,09159 
1,09193 1,09227 1,09260 1,09293 1,09327 1,09360 1,09393 1,09427 1,09460 1,09493 
1,09527 1,09560 1,09593 1,09627 1,09661 1,09694 1,09727 1,09761 1,09794 1,09827 
1,09861 1,09895 1,09928 1,09961 1,09995 1,10028 '1 1,10061 1,10098 1,10128 1,10161 
1,10195 1,10228 1,10261 1,10295 1,10328 1,10361 1,10394 1,10427 1,10460 1,10493 
1,10526 1,10559 1,10592

1

1,10625 1,10658 1,10691 1,10724 1,10757 1,10790 1,10823 
1,10856 1,10889 1,10922 1,10955 1,10988 1'11021 11' 11054 11'11086 1,11 I 19 1,11152 
1,11185

1
1,11218 1,11251 1,11284 1,11317 1,11349 1,11382 1,11415 1 1,11448 1,11481 

1,11514 1,11547 1 ,11579 1,11612

1

1,11645 1,11678 1,1\710 1,11743 1,11776 1,11809 
1,\1841 1,11874 1,11907 1,11939 1,11973 1,12005 1,12038 11,12070 1,12103 1,12136 
1,12168 1,12200 1,12233 1,12265 1,12298 1,12330 1,12363 1,12395 1,12428 1,12460 
1,12493 1,12525 11,12558 1,12590 1,12622 1,12655 1,12687 1,12720 11,12752 1,12784 
1,12817 1,12849 11,12881 11,12913 11,12946 1,12978 1,13010 1,13042 1,13074 1,13107 
1,13140 1,13174 1,13205 1,13236 1,13269 1,13301 1,13333 : 1,13365 11,13397 1,13430 
1,13462 1,13494 11,13526 11,13558 11,13590 1,13622 1,13654 1,13686 11,13718 11,13750 
1,13782 1,13844 1,13816 1,13879 1,13910 1,13942 1,13974 1,14006 1,14038 1,14070 
1,1 4102 1,14134 1.14166 11,14198 11,14230 1,14262 1,14294 1,14326 1,14358 1,14390 
1,14422 1,14454 1,1 4486 1,14518 1,14549 1,14581 1,14613 1,14645 1,14677 1,14709 
1,14741 1,14772 1,14804 ' 1,14836 1,14867 1,14899 1,14931 1,14962 1,14994 1,15026 
1,15057 1,15089 1,15121 11,15152 11,15184 1,15216 1,15247 1,15279 1,15311 1,15342 
1,15373 1,15405 1,1 5436 11,15468 1 1,15499 1,15531 1,15562 1,15594 1,15625 1,15657 
1,15688 1,15719 1,15750 1,15782 11,15814 1,15846 1,15877 1,15908 1,15940 1,15971 
1,16002 11,16034 1,16065 1,16096 1,16127 1,16158 1,161"89

1
1,16220 1,16251 1,16283 

1,16315 1,16346 1,16377 11,16408 1,16440 1,16471 1,16502 1,16533 1,1 6565 1,16596 



NI 0 1 I I 2 r 3 1 4 5 1 6 1 7 1 8 9 

3,21 \,\6627 1\,\6658: 11,16690 : \ ,\6721 111,16752 1 1,16783 \,16815 11,16846 '1 1,16877 1,16908 
3,22 1,16939 1,16970 1,17001 1,17031 1,17062 1,17093 1,17124 1,17155 1,17186 1,17217 
3,23 \,17248 , 1,17279 1,17310 1,17341 11,17371 11 1,17402 1,17433 1,17464 1,17495 1,17526 
3,24 1,17557 1,17588 1,17619 1,17649 1,17680 1,17711 1,17742 1' 1,17773 11,17804 1,17834 
3,25 1,17865 1,17895 1,17926 1,17957 1,17988 11,18019 1,18050 1,18080 1,18111 1,18142 
3,26 1,18173 1,18203 11,18234 1,18265 1,18295 11,18326 1,18357 1,18387 1,18418 1,18448 
3,27 1,18479 1,18510 1,18540 1,18571 1,18602 1,18632 1,18663 11,18693 , 1,18724 1,18755 
3,28 1,18785 1,18815 , 1,18846 1,18876 1,18907 11,18937 1,18967 1,18099 1,19028 1,19059 
3,29 1,19089 1,19119 ' 1,19149 1,19180 1,192\0 1,19240 1,19271 1,19301 1,19331 1,19362 
3,30 1,19392 1,19422 1,19453 , 1.19483 1,19513 , 1,19543 1,19574 1,19604 1,19634 1,19665 
3,31 1,19695 ' 1,19725 1,19756 ' 1,19786 1,19816 1,19846 1,19877 1,19907 1,19937 1,19967 
3,32 1,19997 i 1,20027 11,20057 1,20087 11,20117 1,20147

1
1,20177 1,20207 11,20237 1,20267 

3,33 1,20297 1,20327 11,20357 1,20387 1,20417 1,20447 1,20477 1,20507 1,20537 1,20567 
3,34 1,20597 1,20627 11,20657 1,20687 1,20717, 1,20747 1,20777 1,20807 1,20837 1,20867 
3,35 1,20896 1,20926 1,20956 1,20986' 1,21015 1,21045 11,21075 1,21104 1,21134 1,21164 
3,36 1,21193 1,21223 11,21253 1,21283 1,21312 1,21342 1,21372 , 1,21401 1,21431 1,21461 
3,37 1,21490 11,21520 1,21550 1,21580 1,21609 11,21639 1,21669 1,21698 1,21728 1,21758 
3,38 1,21787 ' 1,21817 1,21847 1,21876 1,21906 1,21935 11,2 1965 11,21995 1,22024 1 ,22054 
3,39 1,22083 1,22113 1,22142 1,22172 1,22201 11,22231 i 1,22260 1,22290 1,22319 1,22349 
3,40 1,22378 1,22407 1,22437 , 1,22466 1,22495 1,22525 1,22554 1,22583 1,22612 1,22642 
3,41 1,22671 1,22700 1,22730 1,22759 1,22788 1,22817 1,22847 1,22874 1,22905 1,22933 
3,42 1,22964 1,22993 , 1,23022 1,23051 11,23081 11,23109 1,23138 1,23167 1,23196 1,23225 
3,43 1,23255 1,23284 11,23313 1,23342 1,23371 1,23400 1,23430 1,23459 1,23488 1,23517 
3,44 1,23546 1,23575 ' 1,23605 , 1,23634 1,23663 11,23692 1,23721 1,23750 1,23779 1,23808 
3,45 1,23837 1,23866 11,23895 , 1,23924 1,23953

1
1,23982 1,240 11 1,24040 1,24069 1,24098 

3,46 1,24127 1,24156 11,24185 ' 1,24214 1,24243 1,24272 1,24301 , 1,24330 1,24359 1,24387 
3,47 1,24416 1,24445 1,24474 1,24503 1,24531 1 1,24560 1,24588 1,2461 7

1
1,24645 11,24674 

3,48 1,24703 , 1,24731 1,24760 11,24789 1,24818 11,24846 1,24875 1,24904 1,24933 11,24961 
3,49 1,24990 1,25019 1,25048 11,25076 : 1,25105 11,25134 1,25163 1' 1,25191 1,25220 1,25249 
3,50 1,25277 11,25306 1,25335 1 ,25363 1,25392 1 ,25420 1,25449 1,25477 1,25506 1 1,25535 
3,51 1,25563 11,25592 11,25620 1,25648 1,25677 1,25705 1,25733 11,25762 1,25790 11,25818 
3,52 1,25846 1,25875 1,25903 1,25931 1,25960 1,25988 1,26016 1,26045 1,26073 1,26101 
3,53 1,26129 1,26158 1,26186 1,26214 1,26243 1,26271 1,26299 1,26328 1,26356 1,26384 
3,54 1,26412 1,26442 1,26470 1,26498 1,26527 1,26555 ' 1,26583 1,26612 1,26640 1,26668 
3,55 1,26696 1,26725 1,26753 1,26781 11,26809 11,26837 11,26865 1,26893 1,26921 , 1,26949 
3,56 1,26977 1,27005 , 1,27033 1,27061 1,27089 ' 1,27117 1,27145 1,27173 1,27201 1,27229 
3,57 1,27257 1,27285 , 1,27314 1,27341 1,27369 1,27397 ' 1,27425 1,27453 1,27481 1,27509 
3,58 1,27537 1,27565 '1 1,27593 1,27620 1,27648 1,27675 1,27702 1,27731 1,27759 1,27787 
3,59 1,27815 1,27843 1,27871 1,27899 1,27927 1,27955 11,27983 1,28009 1,28037 1,28065 
3,60 1,28093 1'28121

1

\,28149 1\,28177 1,28205 1,28232 1,28259 1,28287 1,28315 1,28343 
3,61 1,28371 1,28398 1,28426 11,28453 1,28480 ' 1,28508 1,28536 1,28564 1,28592 1,28620 
3,62 1,28648 1,28675 1,28703 I 1,28730 1,28758 1,28785 1,28813 ' 1,28840 1,28868 , 1,28895 
3,63 1,28923 1,28950 I 1,28978 1,29005 1,29033 11,29060 1,29088 1 1,29115 1,29143 1,29170 
3,64 1,29198 1,29225 1,29253 11,29280 1,293 11,29335 1,29363 11,29390 1,29418 1,29445 
3,651 ,29472 , 1,29500 11,29527 11,29555 1,29582 1,29609 1,29637 1,29664 1,296911,29719 
3,66 1,29746 1,29774 11,29801 11,29829 1,29856 1,29883 1,29911 11,29938 1,29966 1,29993 
3,67 1,30020

1
1,30048 11,30072 1,30099 1,30126 1,30154 1,30182 1,30209 1,30237 1,30264 

3,68 1,30292 1,30318 1,30344 11,30372 1,30400 1,30427 1,30454 11,30482 1,30509 , 1,30537 
3,69 1,30564 1,30590 1,30618 11,30645 1,30672 1,30700 11,30726 1,30754 1,30780 1,30807 
3,70 1,30834 1,30862 1,30889 11,30916 1,30943 1,30970 1,30997 11,31024 1,31051 1,31078 
3,71 1,31103 1,31130 1,31156 1,31183 1,31210 1,31237 1,31264 1,31291 1,31318 1,31345 
3,72 1,31372 1,3 1399 1,31426 11,31452 1,31479 1,31506 1,3 1533 11,31560 1,31587 1,31614 
3,73 1,31641 1,31667 1,31694 1,31721 1,31748 11,31774 1,31801 1,31828 1,31854

1
1,31871 

3,74 1,31908 1,31934 1,31960 ! 1,31987 1,32014 11,32040 11,32067 1,32094 1,32121 1,32147 
3,75 1,32174 1,32200 1,32227 11,32254 1,32280 1,32307 11,32334 1,32360 1,32387 11,32414 
3,76 1,32441 1,32468 11,32494 ' 1,32521 1,32548 1,32574 1,32601 1,32628 1,32654 1,32681 
3,77 1,32707 ' 1,32734 1,32760 1,32787 1,32813 1,32840 1,32866 1,32893 1,32919 1,32946 
3,78 1,32972 1,32999 1,33025 1,33052 11,33078 11,33104 11,33131 1,33157 11,33184 1,33210 
3,79 133236 11,33262 11,33289 1,33315 1,33341 11,33368 1,33394 1,33420 1,33447 1,33473 
3,80 1,33499 1,33526 I 1,33552 1,33578 1,33605 1,33631 1,33657 1,33684 11,33710 1,33736 
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N 

3,81 
3,82 
3,83 
3,84 
3,85 
3,86 
3,87 
3,88 
3,89 
3,90 
3,91 
3,92 
3,93 
3,94 
3,95 
3,96 
3,97 
3,98 
3,99 
4,00 
4,01 
4,02 
4,03 
4,04 
4,05 
4,06 
4,07 
4,08 
4,09 
4,10 
4,11 
4,12 
4,13 
4,14 
4,15 
4,16 
4,17 
4,18 
4,19 
4,20 
4,21 
4,22 
4,23 
4,24 
4,25 
4,26 
4,27 
4,28 
4,29 
4,30 
4,31 
4,32 
4,33 
4,34 
4,35 
4,36 
4,37 
4,38 
4,39 
4,40 
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o l l 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 
1,33762 11,33788 11,33815 1,33841 1,33867 11,33893 1),33919 1,33946 1,33972 1,33998 
1,34024 11,34050 1,34077 1,34103 1,34129 1,34155 1,34181 1,34208 1,34234 1,34260 
1,34286 1,34312 ' 1,34338 1,34364 1,34390 1,34416 , 1,34443 1,34469 1,34495 1,34521 
1,34547 1,34573 1,34599 1,34625 1,34651 1,34677 11,34703 1,34729 1,34755 1,34781 
1,34807 1,34833 1,34859 1,34885 1,34911 1,34937 1,34963 1,34989 1,35015 1,35041 
1,35067 1,35093 1,35118 1,35144 1,35170 1,35196 1,35222 , 1,35248 1,35274 1,35300 
1,35326 ' 1,35352 11,35378 1,35404 1,35429 1,35455 1,35481 1,35507 11,35532 1,35558 
1,35583 ' 1,35609 1,35635 1,35660 1,35686 1,35712 1,35737 1,35763 1,35789 1,35814 
1,35840 1,35866 1,35892 1,35918 11,35943 1,35969 1,35995 1,36021 1,36046 1,36072 
1,36097 1,36123 11,36149 1,36174 11,36200 1,36226 11,36251 i 1,36277 11,36303 1,36328 
1,36353 1,36379 1,36405 1,36431 : 1,36457 1,36482 1,36508 1,36533 1,36559 1,36584 
1,36610 1,36636 1,36661 1,36687 1,36712 1,36737 11,36763 1,36788 1,36814 1,36839 
1,36864 1,36889 1,369150],3694111,36967 1,36992 1,37017 1,37043 11,37068 1,37093 
1,37118 1,37144 1,37169 ' 1,37195 1,37220 1,37245 1,37271 1,37296

1
1,37322 1,37347 

1,37372 1,37397 1,37423 11,27448 11,37473 1,37499 1,37524 1,37549 1,37575 11,37600 
1,37625 1,37650 1,37676 1,37701 1,37726 1,37751 , 1,37777 1,37802 11,37827 1, 1,37852 
1,37877 1,37902 1,37927 , 1,37953 1,37978 1,38003 1,38028 1,38053

1
1,38078 1,38103 

1,38128 1,38153 1,38178 1,38203 1,38228 1,38253 1,38278 1,38303 1,38328 1,38353 
1,38378 1,38403 1,38428 1,38453 1,38478 1,38503 1,38528 1,38553 1,38578 11,38603 
1,38628 1,38653 11,38678 1,38703 ' 1,38728 1,38753 1,38778 1,38803 1,38828 1,38853 
1,38878 1,38903 1,38928 11,38953 1,38978 , 1,39003 1,39028 1,39053 1,39078 11,39103 
1,39128 1,39153 11,39178 1,39203 1,39228 , 1,39253 1,39278 . 1,39303 1,39328 , 1,39353 
1,39378 1,39402 1,39427 1,39452 1,39477 11,39501 1,39526

1
1,39551 1,39576 11,39601 

1,39626 1,39650 1,39675 1,39700 1,39724 1,39749 1,39773 1,39798 1,39822 1,39848 
1,39873 1,39897 1,39922 1,39946 1,39971 1,39995 , 1,40020 1,40045 1,40069 1,40094 
1,40119 1,40143 1,40168 1,40192 1,40217 1,40241 1,40266 1,40290 1,40315 ' 1,40339 
1,40364 1,40388 11,40413 1,40437 1,40462 1,40486 1,405 11 i 1,50535 ' 1,40560

1
1,40584 

1,40609 1,40633 1,40658 1,40682 1,40707 1,40731 1,40756 1,40780 1,40805 1,40829 
1,40854 1,40878 1,40903 1,40927 1,40952 1,40976 1,41001 1,41025 1,41050 " 1,41074 
1,41098 11,41123 . 1,41147 1,41172 1,41196 11,41221 ' 1,41245 11,41270 11,41295 ' 1,41319 
1,41342 1,41367 1,41391 11,41416 1,41440 I 1,41465 ' 1,41489 11,41514 1,41538 1,41562 
1,41586 1,41611 1,41635 1,41660 1,41684 1,41708 11,41732 1 1,4.J756 , 1,41780 1,41804 
1,41828 1,41852 1,41876 1,41900 1,41925 1,41949 ' 1,41973 1,41997 1,42022 1,42046 
1,42070 1,42094 , 1,42118 11,42142 11,42167 1,42191 1,42215 ' 1,42239 11,42263 1,42287 
1,42311 1,42335 11,42359 1,42383 1,42407 1,42432 1,42456 1,42480 11,42504 1,42528 
1,42552 1,42576 1,42600 1,42624 11,42648 1,42672 1,42696 1,42720 I 1,42744 ' 1,42768 
1,42792 1,42816 1,42840 1,42864 1,42888 1,42912 1,42936 1,42960 1,42984 1,43008 
1,43032 1,43056 1,43080 ' 1,43104 11,43127 1,43 151 11,43175 1,4319911,43223 11,43246 
1,43270 11,43294 1 1,43318 ' 1,43342 1,43365 1,43389 1,43413 1,43437 1,43461 1,43484 
1,43508 1,43532 1,43556 1,43580 1,43603 1,43627 1,43651 1,43675 1,43699 1,43722 , 
1,43746 1,43770 1,43794 1,43817 1,43841 1,43875 1,43898 1,43922 1,43946, 1,43969 
1,43993 1,44017 1,44041 1,44065 1,44088 1,44112 1,44136 11,44160 1,4418311,44207 
1,44220 1,44244 1,44268

1
1,44291 1,44315 1,44339 1,44362 1,44386 1,44410 1,44433 

1,44457 11,44480 1,44540 1,44527 11,44551 , 1,44574 1,44598 1,44621 1,44645 1

1
1,44668 

1,44692 1,4471 6 1,44739 1,44763 1,44786 1,44810 11,44833 11,44857 1,44880 1,44904 
1,44927 1,44951 1,44974 1,44998 1,45021 1,45045 11,45068 1,45092 1,45115 1,45139 
1,45162 1,45186 1,45209 1,45232 1,45255 1,45279 I 1,45302

1
1,45325 1,45349 1,45372 

1,45395 1,45419 1,45442 1,45465 1 1,45489 1,45512 1,45535 1,45559 1,45582 1,45605 
1,45629 1,45652 1,45676 1,45699 1,45722 1,45745 1,45769 1,45792 1,45815 , 1,45839 
1,45862 1,45885 1,45909 1,45932 1,45955 1,45979 1,46002 1,46025 1,46049 1,46072 
1,46095 1,46118 1,46142 1,46165 1,46188 1,46210 11,46233 1,46256 , 1,46279 1,46302 
1,46326 1,46348 ' 1,46371 1,46394 1,46417 1,46441 1 1,46464 1,46487 1,46510 1,46534 
1,46557 1,46580 1,46604 1,46627 1,46650 1,46672 1,46695 1,46718 1,46741 1,46764 
1,46788 1,46811 1,46834 1,46857 1,46880 1,46903 11,46926 1,46949 1,46972 1,46995 
1,47018 ' 1,47041 1,47064 1,47087 1,47110 1,47133 1,47156 1,47179 11,47202 1,47225 
1,47248 1,47271 1,47293 11,47316 1,47339 1,47362 1,47385 1,47408 1,47431 1,47453 
1,47476 1,47499 1,47521 11,47544 1,47567 1,47590 1,47613 1,47635 11,47658 1,47681 
1,47704 1,47727

1
1,47750 11,47773 1,47795

1
1,47818 1,47841 1,47864 1,47887 1,47910 

1,47932 1,47955 1,47978 , 1,48001 1,48024 1,48047 1,48069 1,48092 1,48115 1,48138 
1,48160 1,48183 1,48205 11,48228 1,48251 , 1,48274 1,48297 1,48320 ; 1,48343 11,48365 



N 

4,41 
4,42 
4,43 
4,44 
4,45 
4,46 
4,47 
4,48 
4,49 
4,50 
4,51 
4,52 
4,53 
4,54 
4,55 
4,56 
4,57 
4,58 
4,59 
4,60 
4,61 
4,62 
4,63 
4,64 
4,65 
4,66 
4,67 
4,68 
4,69 
4,70 
4,71 
4,72 
4,73 
4,74 
4,75 
4,76 
4,77 
4,78 
4,79 
4,80 
4,81 
4,82 
4,83 
4,84 
4,85 
4,86 
4,87 
4,88 
4,89 
4,90 

1-4,91 
4,92 
4,93 
4,94 
4,95 
4,96 
4,97 
4,98 
4,99 
5,00 

0 1 1 1 2 1 3 4 1 5 1 6 7 , 8 9 

1,48388 1,48411 1,48433 , 1,48456 11,48478 1,48501 1,48523 11,48546 1,48568 1,48591 I 1 I ' 
1,48614 11,48636 1,48659 1,48681 1,48704 1,48726 1,48749 11,48771 , 1,48794 1,48816 
1,48839 1,48861 1,48884 1,48906 11,48929 1,48951 1,48974 1,48996 ' 1,49019 1,49041 
1,49064 1,49086 11,49109 1,49131 1,49154 1,49176 1,49199 11,49221 1,49244 1,49266 
1,49289 1,49311 1,49334 1,49356 11,49379 1,49401 . 1,49424 , 1,49446 1,49469 1,49491 
1,49514 1,49536 1,49559 1,49581 1,49604 1,49626 "1,49649 1,49671 1,49694 1,49716 
1,49739 1,49761 1,49784 1,49806: 1,49829 11,49851 11,49874 1,49896 1,49918 11,49941 
1,49963 1,49986 1,50008 1,50030 1,50052 1,500751 1,50097 1,50119 1,50141 1,50163 
1 ,50 186 1,50208 I ,50230 1 '50252 11 ,50275 1,50297 11 ,50319 1,50341 1 ,50363 , I ,50386 
1,50408 1,50430 1,50452 1,50475 1,50497 1,50519 1,50541 1,50563 1,50586 1,50608 
1,50630 1,50652 1,50675 1,50697 1,50719 1,50741 11,50765 1,50787 1,50809 ! 1,50831 
1,50853 1,50875 1,50897 1,50919 1,44941 1,50963 1,50985 1,51007 1,51029 11,51051 
1,51073 1,51095 1 1,511 17 11,51139 1,51161 1,51183 1,51205 1,51227' 1,51249 1,51271 
1,51293 11,51315 1,51337 1,51359 1,,51381 1,51403 , 1,51425 1,51447 1,51469 1,51491 
1,51513 11,51535 11,51557 1,51579 1,51601 1,51623 ' 1,51645 1,51667 1,51689 1,51711 
1,51733 1,51755 11,51777 1,51799 1,51821 1,51843 ' 1,51865 1,51887 1,51909 1,51931 
1,51952 1,51973 1,51995 11,52017 1,52039 1'52061 11'52083 1,52104 ' 1,52126 11,52148 
1,52171

1
1,52192 1,52214 11,52236 1,5225811,52280 1,52301 : 1,52323 , 1,52345

1
1,52367 

1,52389 1,52410 11'52432 1,52453 1,52475 1,52497 1,52518 1,52540 1,52562 1,52583 
1,52605 11,52627 1,52648 11,52670 1,52692 1'52713 11'52735 1.52757 1.52778 1,52801 
1,52823 1,52844 1,52866 11,52888 1,52909 ' 1,52931 1,52953 ' 1,52974 1,52996' 1,53018 
1,53039 ' 1,53061 11,53083 11,53104 1,53126 1,53148 1,53169 1,53191 1,53213 11,53234 
1,53256 11,53277 1,53299 11,53321 1,53342 11,53364 , 1,53386 '1 1,53407 , 1,53429 1,53451 
1,53472 1,53494 1,53515 11,53537 1,53558 1,53580 1,53601 1,53623 ' 1,53645 1,53666 
1,53687 1,53708 1,53730 1,53751 1,53773 1,53794 1,53816 1,53837 1,53859

1
1,53880 

1,53902 , 1,53923 1,53945
1
1,53967 1,53988 1,54010 1,54031 1,54053 1,54074 1,54096 

1,54117 1,54139 1,54160 1,54182 1,54203 1,54224 11,54246 1,54267 1,54289
1
' 1,54310 

1,54331 1,54353 1,54374 11,54395 1,54417 1,54439 1,54461 1,54483 1,54504 1,54523 
1,54544 1,54565 1,54587 11,54608 1,54629 1,54650 1,54672 1,54693 1,54714 ' 1,54735 
1,54757 11,54778 1,54799 1,54820 1,54842 1,54863 1,54884 1,54905 11,54927 ! 1,54948 
1,54969 1,54990 1,55012 11,55033 1,55054 1,55075 1,55097 1,55118 11,55139 11,55160 
1,55181 1,55203 I ,55224 . 1 ,55245 1,55266 1,55287 1 ,55308 1,55329 11 ,55351 I ,55372 
1,55393 1,55415 ' 1,55436 1,55457 , 1,55478 1,55499 1,55520 1,55541 1,55562 1,55583 
1,55604 1 ,5~25 1,55646 1,55667 1,55688 1,55709 1,55730 1,55751 ' 1,55772 11,55793 
1,55814 1,55835 1,55858 1,55877 11,55898 1 1,55919 1,55940 1,55961 11,55982 1,56003 
1,56024 1,56045 1,56066 1,56087 1,56108 1,56129 1,56150 1,56171 1,56192 11,56213 
1,56234 1,56255 1,56276 11,56297 11,56318 1,56339 1,56360 11,56381 11,56402 1,46423 
1,56444 1,56465 1,56488 1,56507 1,56528 1,56549 1,56570 1,56591 1,56612 1,56633 
1,56654 1,56674 1,56695 ' 1,56716 1,56737 1,56758 11,56779 11,56800 11,56821 11,56842 
1,56863 , 1,56883 1,56904 1,56925 11,56946 1,5696711,56988 1,57008 1,57029 1,57050 
1,57071 1,57091 1,57114 11,57133 11,57153 1,57174 11,57195 11,57216 11,57236 1,57257 
1,57278 1,57298 1,57319 , 1,57340 1,57360 1,57381 1,57402 , 1,57423 1,57443 1,57464 
1,57485 1,57505 1,57526 1,57547 11,57567 11,57588 1,57608 11,57629 11,57650 1,57670 
1,57691 1,57712 1,57732 11,57753 1,57773 11,57794 1,57815 1,57835 1,57856 1,57877 
1,57898 1,57919 1,57939 1,57960 1,57980 1,58001 1,58022 11,58042 11,58063 1,58084 
I ,58104 I ,58125 I ,58145 11,58166 11,581.87 1 ,58207 1,58228 1 1 ,58249 1 ,58269 1,58290 
1,58310 1,58331 1,58351 1,58372 1,58392 ' 1,58413 1,58433 11,58454 1,58474 1,58495 
1,58515 1,58536 1,58556 1,58577 11,58597 11,58617 1,58638 1,58658 1,58679 1,58700 
1,58720 1,58741 1,58761 , 1,58782 1,58802 1,58822 1,58843 1,58863 11,58884 1,58904 
1,58924 1,58945 1,58965 1,58985 1,59006 1,59026 1,59046 1,59067 1,59087 1,59107 
1,59127 , 1,59148 1,59168 11,59188 1,59209 1,59229 1,59249 1,59270 11,59290 11,59310 
1 ,59331 1,59351 1 ,59371 1,59391 1,53412 1,53432 1 ,53452 1,59473 1,59493 1,53513 
1'59534 '1 1'59554 1,59574 , 1,59594 1,59615 1,59635 1,59655 1,59676 1,59696 1,59716 
1,59737 1,59757 1,59777 11,59797 1,59818 1,59838 1,59858 1,59879 1,59899 1,59919 
1,59940 1,59960 1,59980 1,60000 1,60021 1,60041 1,60061 1,60081 1,60101 1,60122 
1,60142 1,60162 1,60182 ' 1,60202 1,60223 1,60243 1,60263 1,60283 1,60303 1,60323 
1,60344

1

1,60364 1,60384 1,60404 1,60424 1,60444 1,60464 1,60484 1,60504 1,60524 
1,60544 1,60564 1,60584 1,60604 1,60624 1,60644 1,60664 1,60684 1,60704 1,60724 
1,60744 1,60764 1,60784 1,60804 1,60824 1,60844 1,60844 1,60884 1,60904 1,60924 
1,60944 1 i 
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