VJIK 621.175.3:658.5
MUHHUCTEPCTBO DHEPTETUKHU U DJIEKTPUOUKALNA CCCP

I''TABHOE TEXHUYECKOE VIIPABJIEHUE ITO SKCIUIYATAIIMNY SHEPTOCUCTEM

YKA3AHUS II0 HOPMUPOBAHUIO TOKA3ATEJIEA PABOTHI
TUJIPOOXJIAJIMTEJEN B SHEPTETUKE

COCTABJIEHO npennpusituem "Hxrexanepro”
CocraBurenu umxenepst IL.I'. Casnun, .. SIxoBeHko

YTBEPX/IEHO 3amecrurenem HayanpHuka [ naBrexynpasnenus [1.51. [llamapakoBbiM 7 deBpains
1980r.

Hacrosmne VYkazaHus pa3paOoTaHbl Ha OCHOBAHWM OIBITA JKCILTyaTallMd, SKCIIEPUMEHTAJIBHO-
HaJIaJI0YHbIX paboT, HATYPHBIX MCIBITAHUH OAIIEHHBIX IPaJUpEH W BOJIOXPAaHUIIUII-0XJIaAUTEIEeH.

Vka3aHus mnpenHa3HauyeHbl I IIepCOHANa AJIEKTPOCTaHIMM, 3aHATOrO JKCIUTyaTalued u
00CITYy)KMBaHMEM YyKa3aHHBIX T'HIPOOXJIaJUTENeH; 00sM3aTenbHbl B KAadeCTBE PYKOBOJACTBA IS
WH)KEHEPHO-TEXHUYECKOT0 U PYKOBOJISIIETO MEPCOHAA MPOU3BOICTBEHHO-IKCILTYaTAIMOHHBIX CITYXKO
130, koTIOTYpOUMHHBIX, BOIHBIX, HAJIAJAOYHBIX II€X0B, pexHMHBIX Tpynn 1 HTO snexkrpocranumii, B
BEJACHUM KOTOPBIX HAaxXOAATCS OSKCIUIyaTUpyeMmble OallleHHble TpaJupHH W BOJOXPaHMIIUINA-
OXJIaTUTENH.

VYkazaHus pa3paboTaHbI BIICPBHIC.

OCHOBHBIE OBO3HAYEHUA

Dy - pacxoj mapa B KOHISHCATOpP MapoBO# TYpOUHBI, T/4.

Di, - Pa3HOCTbh TEIUTIOCOACPKAHUN OTPaOOTABIIErO Mapa U KOHAEHcaTa, KKaJl/Kr.
t,ut, - TemmepaTypa orpaboTaBiiero napa u Kouuaencara, °C.

t - TeMIepaTypa HarpeToi BOJbI, IOCTYIAOIIEH B oxinaaureis, °C.

to - TeMIepaTypa oXJIaxJIeHHOH Bobl, °C.

te - €CTECTBEHHAs TeMIIepaTypa Bosl B pyny, °C.

Dt=t; —t, - mepemana Temneparyp Bozsl, °C.
d=t,-t. -neperpes Bogoxpanmiuiia, °C.

q - TeMmepaTypa Bo3ayxa, °C.
t - TeMIIepaTypa BO3/yxa Mo BIaXHOMY TepMomeTpy, °C.
j - OTHOCHUTEITbHAS BIAXKHOCTh BO3/1yXa, %0.
w - CKOpOCTh BeTpa, M/c.
Ds - GapoMeTpHYecKoe IaBICHHE, MM PT.CT.
Dp - mepenaj JaBieHul (TuHaMUUeCcKuii), kre/m>.
g - IIIOTHOCTH BOJBI, KT/M°,
c - TEII0eMKOCTh BoIbI, Kkai/(krXC).
Q - THIPABIIHYCCKAS HATPY3KA CPAIMPHH, M4 ¥ BOZOXPAHHIAINA, M /CYT.
q - yeIbHAs THAPABIAYECKas HArPY3Ka (IIOTHOCTH OPOLICHHS) TpagupHH, M/ (4%2).
u=gcqDt - yaenbHas TeruioBast Harpyska rpagupiu, Mian/(wu?).
Fop - TUTOIIA T OPOIICHUS TPAJUPHH, M”,
H,,n Hy, - BbICOTa OPOCHUTENS U BCEH IPAJIUPHU, M.
b - PACCTOSIHHE B CBETY MEXY IIIUTAMHU OPOCUTEIS, MM.
Huh:, - Hamop BojbI B OABOAAIIEM BOIOBOJIC U MEPE COMIOM IPaJUPHH, M BOJ. CT.
Oc - IPOM3BOUTEIHHOCTh OJHOTO COIIA, M/d.
DuR - nmamerp u pamuyc TpyOOIpOBOIA, CM.
k - KO3 PUIUEHT pacIpeelieHUs] CKOPOCTEH 110 )KUBOMY CEYCHHUIO TPYOOIIPOBOIA.
a - K03(h(UIMEHT pacxoia CErMEHTHO! Auadparmsl.

LuB - minHa u mmprHa BOAOXpaHWIHIIA (CpenHue), KM.



h - TIyOMHA BOIOXpaHWIUINA (CPEIHSS), M.
2
Wu W,,, - 00lias ¥ akTHBHAsI TIONIA 11 BOAOXPAHIIHIIA-OXJIAMUTENS, M™.

Wy - yJeIbHAs IUIOMAh AKTHBHOI 30HbI, MY/ (M2X¢yT).
Z, - MapaMeTp MIepPOXOBATOCTH.
hy - BBIcoTa (prrorepa, M.
g - IPOJIOJDKHUTENLHOCTD IIMKJIa U3MEPEHUs], CYT.
Koo - k03 punmeHT 3¢h(HheKTUBHOCTH BOJOXPAHMITUIIA-OXJIAJAUTEIS.
Ky, Ko, K3 - KO3(QQUIMEHTBI, YYHTHIBAIOIIUE  COOTBETCTBEHHO:  CTCMEHh  3al[WIICHHOCTU

MCTCOCTAHLINU, XapaKTEPp penLe(ba B ITYHKTC Ha6J'IIOI[eHPII>i 1 JUIMHY pa3roHa BO3AYUIHOI'O
MOTOKa HaJl BOAOEMOM IIpH pa3J'IPI‘IHOI>i €0 3alUMIICHHOCTH.

Ka - KOO QUIIMEHT, YIUTHIBAIOIINKA HEPAaBHOMEPHOCTh pacIpeAeIeH sl TEMIepaTyp BOIbI 110
rIyouHe.
2
4,18, - COOTBETCTBEHHO KO3()(GHIHMEHTHI TEIUIOOTAAYH HcmapenueM, Mkan/(MaeyTsm), u

KoHBekweit, Mxan/(M>¢yr2C).
- MakCUMaJIbHas YIIPYroCTh HaPOB BOJBI, MM PT.CT.

em

e - aOCONIOTHAS BIAYKHOCTh BO3/[yXa, MM PT.CT.

Ry - paguanyoHHBI  OajaHC  HEIONOrpeBaeMOro  TEIUIOBOW  CTaHIMEed BOJOEMA,
Mian/(M>eyT).

In - 3()peKTHBHOE M3ITyUeHHE BOIHOIM moBepXHOCTH, MKan/(M2¢yT).

Qu - psiMast coHeuHas paauarus, Mxan/(M3eyr).

On - paccesiHHAS CONHeuHas paguarus, Mxan/ (MeyT);

(Qu+ Qun - cymmapHas CcONHEYHAs pajauanus npu  HAOIIOAEHHOW 0O0Ied  00IaYHOCTH,

Mian/(M>eyT).

(Qu+ 0o - cymmapHas conHedHas pauamus mpu Ge3o0mauroM Hebe, Mkan/(M>¢yT).
1. OBIAS YACTD

[lo mepe pa3BuTHSI SHEPreTHKH B HAllleil CTpaHe OBICTPO YBEIMYMBAIOTCS IUIOMIAZM BHOBB
COOpY)KaeMbIX THAPOOXJIAAUTENeH (B OCHOBHOM IPaJUPEH U BOJOXPAHMIIHIN), PAOOTAIONIMX B IUKIAX
000pOTHOT'0 BOJIOCHAOKCHHUS JIEKTPOCTAHITHIA.

OxJakaaromasi CrocoOHOCTh THAPOOXJIAANTENCH OKa3bIBaeT HEMOCPEACTBEHHOE BIIMSIHHE Ha
BaKyyM B  KOHJAEHcaTopax TypOWH |, CIIeOBAaTeNbHO, Ha  YpOBeHb 3P (HEKTUBHOCTH
TOIUTMBOMUCIIONB30BaHusl. Hamprumep, NOBBINIEHME TeMIEpaTypbl OXJIAXKIAromeld BOJIBI B JIETHHX
yenopusix Ha 1 °C mpuBomuT K mepepacxoay npumepHo 1,2-2 r/(kBr) TomnuBa. B cBsizu ¢ aTuUM
BO3HHKAeT HEOOXOJMMOCTh B HOPMHPOBAaHHH OCHOBHOI'O IOKa3aTelsl pabOThl THIPOOXJamuTeNei -
TEMIIEpaTypbl OXJIAXIECHHOW BOJABI B 3aBUCHMOCTH OT PEKHUMHBIX YCIOBHH SKCIUTyaTallid |
METEOpOJIOTHYECKHX (DAKTOPOB.

W3-3a oTCyTCTBHS KaKHX-THOO METOJUYECKHX YKa3aHHH 10 KOHTPOJIO 3a IOKa3aTessiMH padoThI
THIPOOXJIaANTENeld W HOPMHPOBAHHMIO HMX B IIPOIECCE OKCIUTyaTallMd He YJIEISIEeTCsl JOJDKHOTO
BHUMAaHUsI Y4eTy IIOKa3arTesiei, aHajlu3y OSKOHOMHYHOCTH palbOThl W YIYYIIEHHUIO COCTOSHUS
ruApooxyaanuTeneid. Mexay TeM BCIEACTBHE HEIUIOTHOCTH BBITSDKHOW OallHM TpaavpHH, CTapEeHHs
OpOCHTENIFHOTO YCTPOWCTBA M €ro OOpYIIeHMs, W3-3a OINOJ3HEeH Oeperos, 3aWjieHHs W 3apacTaHHs
BOJIOXPAHWJIMI BOJHOW PACTUTENBHOCTHIO 3HAYUTENFHO CHIDKAETCS OXJIaKAalomias CIIoCOOHOCTh
rugpooxyaauTeneid. COrllacHO ONBITY SKCIUTyaTalWHd, TeMIeparypa OXJaKAalolmied BOJBI B 3THX
cITy4asix MoBbIIIaeTcst npuMepHo Ha 2-3 °C.

Pa3paborannbie Yka3aHus 10 HOPMHUPOBAHHIO TEMIIEPATyphl OXJIAXKIAECHHOW BOJABI MPEXIE BCETO
HalpaBJieHbl HA pEHIeHHE 3aJaddl SKOHOMUYHOW SKCIUTyaTallid THIPOOXJaJuTeNel Onaromaps
CBOEBPEMEHHOMY BBISIBJICHHIO U YCTPAHEHHIO NMPUYMH YXYIIIEHHUS UX paboThl, T.e. KOHEYHOH LENbI0
HOPMHUpPOBAaHUS W aHajiM3a OCHOBHBIX ITOKa3zaresied paOoThl SBISIETCS KOJWMYECTBEHHAs OLEHKA,
BBISIBJICHHE M yCTpaHEHHE NPUYMH Iepepacxo/ja TOIUTUBA M3-3a YXYALICHHUS TEXHUYECKOTO COCTOSHHMS
Y HEJIOCTaTKOB B SKCIUTyaTallMH THAPOOXJIaIUTENIEH.

[puBOaMMBIE NHUHBIC HOPMATHBHBIC XapaKTEPUCTHKH (HOMOIPAMMBI) COCTABJICHBI ISl TPaIUpEH,
HaXOJSIIIMXCS B HMCIPABHOM COCTOSHUH, HE HMMEIOIINX CTPOUTEIbHO-MOHTaXHBIX Ne(eKkToB U 0e3
HEJIOMIEIOK, a JUIsl BOJOXPAHIIHIN-OXJIAJUTENeH - ¢ IPOSKTHON KOH(Urypanueit aksaTopuu (6e3 ydera
oOpacTaHusi BOJHON PacTHTENbHOCTBIO). XapaKTePUCTUKU MPUBEICHBI TS Pa3IMYHBIX KOHCTPYKIIHHA
OaleHHBIX TpaaupeH Iwiomanplo opomenus ot 500 mo 4200 M5 c JIEpEBSIHHBIMU U
acOecTOIEMEHTHBIMU OpOCUTENSIMU. J{JIs1 BOJOXPaHMIHMII-OXJIAAUTENIeH IMpHUBEAEHB 000OIIECHHBIE
K03(dumeHTH 3PPEKTHBHOCTH B COOTBETCTBHU CO CXEMaMH IIUPKYIISIHH.

BBujy MHOrOTMIIHOCTHM  KOHCTPYKIMH  CYIIECTBYIOIIMX TpajupeH W  KoH]uryparmi



BOJIOXPAaHHIUII-OXJIAIUTETICH HOPMATHBBI OMPECISAIOTCS I KaXKI0ro KOHKpeTHoro ciydas. C 3Toi
LEJBI0 TAFOTCS METOMMYECKUE YKAa3aHHUs 10 MX PacyeTy COTNIACHO HOPMATHBHBIM XapaKTEPHCTHKAM
(HomorpammMam) ¢ mpakTHueckumu mnpuMepamu. Ocoboe MeCcTo cpeld HOPMATHBOB 3aHHMAeT
TeMIepaTypa OXJaXICHHOW IUPKYIAIMOHHOW BOMBI Tepel KOHAeHcaTopamu TypOuH. [laHHbBIE O
(baKkTHYECKOH W HOPMATHUBHON CpPETHEMECSYHBIX TEeMIIepaTypax OXJIaKICHHOW BOJBI, a TaKKe O
nepepacxojie TOIUIMBA M3-3a HX PACXOXKICHUS JJIECKTPOCTAHINK O0s3aHBI BHOCHTh B OTYETHYIO (HOpMY
3-Tex cornmacHo HHCTpYyKIwH [1].

Jns obecriedeHrss HOPMHUPOBAHHS M aHaNM3a TOKazaTesneil paboThl IpaJupeH U BOAOXPaHHIHII
HEOOXOJMMO  TPH  MPOCKTHPOBAHUM  AJIEKTPOCTAHIMH  OpEeIyCMaTpHBATh  OPTaHU3AlIUIo
METEOpPONOTHIECKUX MMOCTOB, OCHAICHHE IPAJUPEH W BOJAOXPAHMIUIL KOHTPOJIbHO-HU3MEPHTEIbHBIMH
npudopamu.

[MpuMeHeHne HACTOANIMX YKa3aHUH 00ECIeUHT MOBBINICHHE TEXHHYECKOTO YPOBHS IKCILTyaTalluH
THAPOOXJIAJUTEINCH U CHI)KEHHE Y/ICTbHBIX PACXOJI0B TOILTHBA.

2.TPAJIUPHHU
2.1. Knaccuduxanus

OfHUM 13 OCHOBHBIX DJJIEMEHTOB TpajUpHH SIBISIETCS OpPOCUTENbHOE yCTpoicTBO. OHO
TIpeIHa3HAYeHO /ISl YBEJIMUYCHHUS OXJIaXAtolleld TOBEPXHOCTH U BPEMEHH CONPUKOCHOBEHHMS BOIBI U
BO3/1yXa U, CIIEA0BATENLHO, JUIsl YCKOPEHHS TIPOoLlecca OXJIaXISHUS BOJBI.

KoHCTpyKIIMM OpOCHUTENBHBIX YCTPOWCTB TMOJPA3EISIOTCS 110 BUAY 00pa3yeMOH OXJaxIaromen
MIOBEPXHOCTH BOJBl Ha CIIEAYIOUIME THIBI. IUICHOYHbIE, KarelnbHO-TJICHOYHbIE, KallelbHble W
OpBI3TajbHEIC.

B 3aBrcHUMOCTH OT HarpaBJIeHUs IBM)KEHHS BO3JyXa B OPOCHUTEIHEHOM YCTPOWCTBE IO OTHOIIEHUIO
K HampaBJIEHHWIO JBW)XEHMS BOJABI TPAJMPHU IOAPA3JCISIIOTCS Ha IPOTHBOTOYHBIE, IOIEPEYHO-
MIPOTUBOTOYHBIE U MONEPEYHO-TOUHBIE.

B HacTosiiiee BpeMst Ha 3JIEKTPOCTaHIMSIX IMOJYYWJIM paclipocTpaHeHue Hanbonee 3¢ddexTrBHbIE
NPOTHBOTOYHbIE OalieHHble rpaaupHu ¢ 1wieHoyHbIMH (1) w  kanenpHO-TeHO4HBbIMU  (KTI)
opocuTensiMH. B opocuTene Takux TpaJMpeH BOJa JBIXKETCS BEPTHKAIBHO CBEPXY BHH3 II0]
JIEWCTBUEM CHIIBI TSDKECTH, a BO3JYX NMOJHUMAETCS CHU3Y BBEPX HABCTPEUY BOJE MO NEHCTBHEM CHIIBI
TATH OAIIHH.

Opocuteny NedCTBYIOIUX TpaJipeH pa3HOOOpa3HbI 10 KOHCTPYKIMH, UMEIOT Pa3IMYHYIO BBICOTY,
pasHble PacCTOSHUS MEXIY IIUTaMH [0 TOPWU3OHTAJIM W pAJaMU JIOCOK IO BEPTHKAIH, IIPH
CTPOUTENBCTBE UX MCITOIb30BAHBI a3 INYHbIE MaTepHaibl. [lIIeHOUHBIE OPOCUTENN B HACTOSIIEE BPEMSI
BBINOJHSIOTCS 13 acOECTOLEMEHTHBIX JIUCTOB M JIepeBa, a KaleJIbHO-TUICHOYHBIE - B OCHOBHOM W3
NepeBsSHHBIX 10coK ceuenneM 10° 100 mm.

2.2. HopMaTHUBHBIE XapaKTePUCTHKHA

Jns HopMupoBaHusl paboThl OalieHHBIX TpajupeH B HOkTexsHepro pa3zpabGoTaHbl HOMOIPAMMBI
enuHON (OopMBI - HOpMaTHBHbIe xapaktepucTuku (puc. 1-11). OHM mpenHa3HA4YeHBI sl pacdyera
HOPMATHBHBIX TEMIIEPATyp OXJAXKICHHOH BOJABI MO 3aJaHHBIM METEOPONOTHYCCKHMM M PEKHUMHBIM
YCIIOBUSIM PaOOTHI OallleHHBIX TPafpeH.

HopMmaTuBHBIE XapaKTEPUCTUKH COCTABJICHBI MO PE3y/bTaTaM HATYPHBIX OAAHCOBBIX HCIBITAHHUIT
THUIOBBIX M MOJICPHU3UPOBAHHBIX OAIICHHBIX I'PAJUPEH, HAXOAUBIIHNXCS B HCIIPABHOM COCTOSTHUH. Bee
COCTaBIICHHBIC XaPAKTEPUCTUKH MPOBEPEHBI MO HATYPHBIM JAHHBIM COIMOCTABICHHEM (HaKTUUCCKOM
TEeMIEPATypbl OXJAXKICHHOW BOABI C HOPMATHBHOW, HAWJAEHHOW MO HOMOrpamme. Pe3ymbTaThl
MPOBEPKH TPHUBOIITCS B Tabm. 1, rie it KakIoW TpaJdpHA YKa3aH HOMEp €€ HOPMAaTHBHOM
XapaKTepPUCTUKU U TIONPABKa Ha COBIAJICHUE C HATYPHBIMH JIAHHBIMHU.

Kaxas xapakTepucTHKa MOXET OBbITh HCIIONb30BaHA HE TONMBKO Ui TOH TpamdpHH, 10
pe3yabTaTaM HCIBITAHUS KOTOPO# OHA COCTABJICHA, HO M ISl TPYIIbI APYTUX TPAJUPEH C OJMHAKOBOI
wim OnM3Ko# oxmaxkparomei crocodHoctblo. Hampumep, n3 Tabm. 1 ciemyer, 4yTo HOpMaTHBHas
XapaKTePUCTHKA Ha PUC. 8 C HE3HAUUTEILHBIMH MOMPABKAMH K TEMIIEPAType OXJIAXKACHHOH BOJBI OT -
0,3 10 +0,3 °C pekoMeH/yeTCst Il CeMH TpaXipeH MIomaabko opomenns 800-2600 m? ¢ opocuTensMu
Pa3IUYHBIX KOHCTPYKITHH.
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Puc. 1. HopmMaTHBHAS XapaKTepUCTHKA OAIICHHON rpaipHH IUIomasio opomenms 4200 M2 ¢
JBYXBIAPYCHBIM OpocuTtenieM BbicoToit 2,85 M (224,2+0,45) u paccTosHUEM B CBETY MEXITY
acOecTOIEMEHTHBIMU IIIUTaMH 25 MM
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Puc. 2. HopMaTHBHAS XapaKTepUCTHKA OAIICHHON rpaipHH IUIomasio opomenms 4000 M2 ¢
JBYXBIPYCHBIM OPOCHTEIIEM BBICOTOM 2,85 M U PaCCTOSIHUEM B CBETY MEXAY aCOSCTOLIEMEHTHBIMU
muramMu 25 MM
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Puc. 3. HopMaTHBHAS XapaKTepUCTHKA OAIIEHHON rpaipHH IUIomasio opomenms 4000 M2 ¢
JBYXBIPYCHBIM OpOCHTENIeM BbIcOTOU 2,52 M (2%4,2+0,12) u paccTOSHUEM B CBETY MEXIY
acOecTOleMEeHTHBIMU IuTamMu 19 MM
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Puic. 4. HopMaTHBHAS XapaKTepUCTHKA OAIICHHON rpaipHH IUIomasio opomenms 3200 M2 ¢
JBYXBIPYCHBIM OPOCHTENIEM BhICOTOU 2,65 M (2%4,2+0,25) 1 paccTosHUEM B CBETY MEXIY
acOeCTOLEMEHTHBIMHU IIATAMHI 24 MM C BOIOYJIOBUTEJIEM H IUIOMIA b0 opormenns 1600 m? 6e3
BOJIOYJTOBUTEIIS TIPU PACCTOSHUHU B CBETY MEXKAY aCOSCTOLIEMEHTHBIMU IIUTAMH 32 M U BBICOTE
opocutens 2,4 M
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Puc. 5. HopmartuBHas xapaktepucruka momazapto opomenus: 2100 u 2600 M~ ¢ qByXbSIpyCHBIM
opocHTelleM BBICOTOH 2,85 1 paccTOsIHHEM B CBETY MEKAY acOECTOEMEHTHBIMU IIUTaMH 25 MM
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Puc. 6. HopMaTHBHAS XapaKTepUCTHKA OAIICHHON rpaipHH IUIomasio opomenms 1600 M2 ¢
JIBYXBAPYCHBIM acOECTOIIEMEHTHBIM opocuTesieM BbicoToi 3,2 M (2X,2+0,8) u paccrosiHreM B CBETY
MEXIy muTamMu 25 MM, a TaKKe IPYTUX pas3IMIHbIX TPaJUPEH COrmacHo Tadm. 1
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Puc. 7. HopMaTHBHAS XapaKTepUCTHKA OAIICHHON rpaipHH IUIomasio opomenms 1600 M2 ¢

JBYXBIPYCHBIM OpocUTeNieM BbicoToi 2,45 M (224,2+0,05) u paccTosHuEM MEX Iy
acOecroreMeHTHBIMHU uTamMu 40 MM, a TakXKe APYTUX pa3iIM4HBIX IPaJupeH coriaacHo Tadi. 1
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Puc. 8. HopMaTHBHAS XapaKTepUCTHKA OAIIEHHON rpaipHH IUIoMmasio opomenms 1600 M2 ¢
JBYXBIPYCHBIM OPOCHTENIEM BhICOTOU 2,65 M (224,2+0,25) 1 paccTosHUEM B CBETY MEXIY
acOecroreMeHTHBIMU uTaMu 20 MM, a TaKkXKe APYTUX pa3IM4HBIX IPaJupeH coriaacHo Tadu. 1
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Puc. 9. HopmatuBHas XapakTepucTrKa OaleHHOH rpaJupHH IUI0Ma 60 opomenus 1200 M2 ¢
JBYXBIPYCHBIM OpPOCHTENIEeM BhICOTOM 3,2 M (2%,2+0,8) 1 paccTosiHUEM B CBETY MEXIY
acOeCTOIEMEHTHBIMU IUTaMH 25 MM U TPAUPHHU IDIOMAAbpk0 opomenus 1200 M2 ¢ OpOCUTEJIEM THUIIA
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Puc. 10. HopmaTuBHas XxapakTepucTHKa OalleHHOH rpaaupHH mionia o opomeHus 3200 m” ¢
JICPEBSHHBIM OJTHOSIPYCHBIM OPOCUTENEM BBICOTOH 2,85 U pacCcTOsIHUEM B CBETY MEXKAY MIUTAaMH 25 MM,
a TaxKe APYruX pa3IuYHBIX TPAIUPEH coraacHo Tadu. 1
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Puc. 11. HopmaTuBHas XapakTepUCTHKa OalieHHON OpbI3rajibHON IpaupHH IUIOMIAIBI0 OPOLICHHS
2600 m? ¢ commamu tia B-10, mepeo6opyI0BaHHOM U3 paHpPHH IO/ oporuenus 1600 Mm%, a
TaKKe JPYTUX OpBI3rajbHbIX FPaJUpeH coriaacHo tabi. 1
Tabnuna 1

XAPAKTEPUCTHUKA T'PAJIMPEH U OPOCUTEJIEA

Koncrpyxkuus BeicoTta, M Opocurens
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rpaI[I/IpHI/I C OPOCUTEIIAIMU U3 aC60LIeMeHTHI>IX IMUTOB

Bamns [

runepooInIecKas,

OpOCHUTEIb U 1200

JIBYXbSIPYCHBIH,

BOZOpACIIpesielICHHE F%P m

HaINopHOe

C BOJIOYJIOBUTEIIEM 4200 | 100 | 55 1 1200 2,85 25 1974 | Puc. 1 0
TO K€ 4000 | 90 | 55 2,85 25 1970 | Puc. 2 -
6e3 BOJOYIIOBHTEIIS 4000 90 | 50 __Ia...._ 2,52 19 1970 | Puc. 3 0
C BOJIOYJIOBUTEIIEM 3200 82 | 50 2,85 25 1970 | Puc. 4 0
TO K€ 2100 | 64,8 | 3,8 2,85 25 1970 | Puc.5 0
TO K€ 2600 71 | 43 2,85 25 1970 | Puc.5| -0,3
Bamns KapKacHas,

OpOCHUTeIIb

JIBYXbSIPY CHBIH

6e3 BOJOYJIOBHUTEIIS 1600 | 54,1 | 3,55 3,2 25 1963 | Puc. 6 0
TO K€ 1600 | 54,1 | 3,55 24 32 1972* | Puc. 4| -0,1
TO K€ 1600 | 54,1 | 3,55 2,45 40 1975* | Puc. 7| -0,1




¢ siorkoBeiM| 1600

BOAOpaCHpEACTICHUEM
TO XK€

I'nnep6ommueckast
GamrHs c
OJTHOSIPY CHBIM
opocuTelneM,
BOZOpACIIpesieNICHHe
HaINopHOe c
BOJIOYJIOBHTEIIEM

TO K€

TO K€

TO K€

Bamns KapKacHas,
BOZOpACIpesieNIcHHe
JIOTKOBOE, 0e3
BOJIOYJIOBHTEIIS
OpOCHUTEIIb
TPEXBSIPYCHBIH  THIA
KII-84-215

OpOCHTEITh
IBYXBSPYCHBIH  THIIA
I1111-85-40

OpOCHTEITh
TPeXBSPYCHBI  THIA
I1111-85-40

TO XKe

TO XKe

TO XKe

bBamns kapkacHas
OpOCHTEITh
JIBYXbSIPY CHBIH
STYEUCTBIN

tuna I151-50

To >ke Tumna I151-40

T0 e Tuma [15-30

OpOCHTEITh
OIHOSIPYCHBII  THIIA
KII-90-115
OpOCHTEITh
KBaJIpaTHEI B ILIaHE,
OIHOSIPYCHBII  THIIA
KII-90-160

1200

4000

3200
2100
2600

2600

2500

1600

1200
800
650

1200

500

1600

800

1600

54,1
49,5

90

81
64,8
71

65,15

66,45

50,2

484

40

50,2

45

53,76

3,55

3,55

FpaanHI/I C JE€PEBIHHBIMU OPOCUTEIAMHA, M

55

5,0

43

3,45

3,85

33

25

33

33

33

it
e

J00, 215 100 2/5 35

§]
28
§]
23
g

2,65

3.2

2,85

2,85
2,85
2,85

5,0

2,86

2,14

2,55

2,46

2,44

20

25

25

25

25

48

60

50

50

50

Slueiiku
50" 50

Slueiiku
40" 40
Slueiiku
30" 30

32

22

1963

1963

1970

1970
1970
1970

1963

1961

1955

1955
1955
1955

1961*

1964*

1963*

1965*

1966*

Puc. 8

Puc. 9

Puc. 10

Puc. 10
Puc. 10
Puc. 10

Puc. 8

Puc. 8

Puc. 6

Puc. 9
Puc. 8
Puc. 7

Puc. 7

Puc. 6

Puc. 6

Puc. 8

Puc. 8

+0,7
+0,4

+0,3




bamns kapkacHas
OpOCHTEITh 1200 | 484 | 3,3
OIHOSIPYCHBII  THIIA
KIIII1-48-200

TO K€ 800 45 | 33
OpOCHUTEIIB, 630 40 21
BBINOJIHEHHBIH u3
JIOCOK CeYeHHEeM
10" 80 mm

2,65 48 1976* | Puc. 8| +0,1

24 48 1972* | Puc. 6| +0,6
29 48 1965* | Puc. 6| -0,1

1,6 |Sueiiku| 1972* |Puc. 10| +0,3
48" 48

bamas kapkacHas,| 500 40 | 25
OpOCHTEIIb
OJTHOSIPYCHBIH,
KBaJpaTHBI B IUIAHE,
THUIA 11151-48,
BBITIOJIHEHHBII u3
JIOCOK CeUCHHEM
10" 50 mm

Bamms
runepooInIecKas
Kene300eToHHast
OpOCHTEITh 1520 | 55,3 | 34
JBYXBAPYCHBIM  THIIA
KIIA-50" 32
OpOCHTEITh tuma| 1520 | 55,3 | 34
KIIs1-45 29
OpOCHTEITh 1520 | 55,3 | 34
CMEIIIaHHBI B
HIDKHEH 4actu
KareJIbHBbIH, B
BepxHei - tuma KII-
84-215
BpbisranbHas
rpagupHs

¢ corutamu 5-10 2600 | 50,2 | 3,25 Cormua b-10 ®aken | Comno | 1963* |Puc. 11| O
4,6 | nnamer
pom 26
¢ corutamu C-6 2400 | 472 | 3 Cormua C-6 49 | Comro | 1953* |Puc. 11| O
JuaMer
pom 40

3,0 |Sueiiku| 1964* |Puc. 10, O
50" 32

2,6 |Sueiikun| 1970* |Puc. 10| +0,2
45" 29
6,6 - 1952 | Puc. 6 0

* MopaepHH3anusl.

B Ttabn. 1 mpuBeJeHbl OCHOBHBIC HAHOONIee YaCTO BCTPEYAIOIIMECS B IMPAKTUKE KOHCTPYKIIUH
9KCIUTYaTHPYEMbIX OalleHHBIX TpaaupeH. sl dKCIUTyaTUPyeMbIX TPAIUPEH IUIOMAIbI0 OpOLICHHS
500-4200 M? OTIHYAIOUIMXCS N0 KOHCTPYKIMH M THIy OPOCHTENS OT YKA3aHHBIX B TaGIHIE,
HOpMAaTHBHAsI XapaKTEPUCTHKA MOXET ObITh MOMo0paHa W3 4uclia NpUBEACHHBIX Ha puc. 1-11. J{ms
3TOr'0 HEOOXOIUMO!

a) MPUBECTHU IPAJIUPHIO B UcnpaBHOE cocTostHue [3];

0) BBINOIHWTH WCIBITAHHS TpagupHU cornacHo [3] u [5], a Takke METOMMYCCKUM YKAa3aHHSM,
MPUBEICHHBIM B MPUJIOKEHUH 1;

B) MoJ00paTh THIOBYK XapaKTEPUCTHKY, KOTOpas JaeT ONH3KUEe COBMAJCHUS TEMIICPATyphI
OXJIAXKICHHOH BOJIBI C IAHHBIMH, TIOYYSHHBIMHU TP HATYPHBIX UCTIBITAHUAX TPAUPHH;

T) ¢ TOMOIIBIO MOAOOPAHHON XapaKTEPUCTHKU MPOBEPUTH OXJIAKAAIOIIYIO CIOCOOHOCTH IPaJUpHH
COTJIACHO YyKa3aHWSAM MpPWIOKeHHs 1 W HaliTH cpelHee 3HAYCHHE MOMPABKM HA COBMAJCHHE C
HATYPHBIMH JIAHHBIMH.

IMomoOpaHHas THIOBash XapaKTEPHCTHKA JOJDKHA CONEpXKaTh CIEAYIOUIMEe KpaTKUE CBENCHHS O
TPaZUpHE U €€ OPOCHUTENE:

a) KOHCTPYKIMS TPAJAUPHU U TUT OPOCUTENS;

6) MIOMIA b OPOLICHHS TPAIUPHH, M2

B) BBICOTA OAIllHK M BO3JYXOBXOJHOI'O OKHA, M;

T) BBICOTA OPOCHUTENIS, M;

) PACCTOSIHUE B CBETY MEXK/Y LIUTAMH OPOCHTEIIS, MM;

€) 9CKU3 OPOCHTEIIS,

) TOJI BBIIyCKa MMPOEKTA WM MOJICPHU3AINH TPAUPHH;

3) HOMep PHCYHKa, Ha KOTOPOM MPHBECHA MOJA00paHHAs XapaKTePUCTHKA,




u) cpeanee 3HaueHue nonpaeku (°C) Ha COBIaeHHE HOMOIPAMMBI C HATYPHBIMH JIAHHBIMH.

Kaxaass TumoBas HOpPMATHBHAsh XapaKTEPUCTHKa OAallleHHOH TPaJUpHH COMCPIKHT OCHOBHYIO
HOMOTpamMMy THIa 4 C MONPaBOYHBIM TpadUKOM a Ha TMepemnaj Temmeparyp Bojbl. [lompaBouHBIH
rpapuk K Temmeparype OXJIXACHHONH BOJBI Ha CKOPOCTh BeTpa Jaercs oOOumMi a8 Bcex
Xapaktepuctuk (puc. 12).
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Puc. 12. KpuBbie nonpaBok Ha BeTep K HOpPMATUBHBIM XapakTepucTHKaM puc. 1-11 st rpagupen
IJIomaabro OpOH_IeHI/IHZ
1 - 4000-4200 m? u 6pbisranbrbix 2400-2600 M 2 - 1520-3200 m%; 3 - Menee 1520 m?

OcHoOBHast HOMorpamMa A COCTOUT U3 MOJA (] - J , CEpUH KPUBBIX C MOCTOSHHBIMH 3Ha4YeHHUsIMU Dt
U IIKaJbl HUCKOMOH TEMMEpaTypbl OXNaxJeHHOH BoAbl t,. 3aJaHHBIMH 3HAYEHHUSAMH SBJISIOTCS:

TeMIepaTrypa BO3IyXa (, €ro OTHOCHTENIbHAs BI&XHOCTh | W MPOU3BENCHUE YIEIbHOI
THAPABIMYECKON HATPY3KH IPAJMPHH HAa TEMIIEpaTypHBbIi mepemnan Bomas! Dt

IMo 3HaueHuto npousseeHue Dt paBHO yAENbHOH TEIIOBOW HATPY3KE TPaUpPHH:

u = geqbt, «y
rJie g - IIOTHOCTH BOBI, paBHas npuMepo 1000 kr/v®;

C - y/leJbHas TeII0eMKOCTh Bofibl, paBHa 1 kkan/(krXC).

[puBencHHBIE HOPMATHBHBIC XapaKTEPUCTUKH OALIEHHBIX IPATUPEH MOCTPOCHBI IJIsl TEMIIEPaTyp
Bo3ayxa Boimie O °C, Tak Kak B 3UMHee BpeMsl rojia, Korja TeMiepatypa Bo3ayxa Huwke 0 °C, rpaaupHu
paboTaroT HeycToHunBO. M3-3a 00JCICHEHUST W TMPUKPBITHS BXOAHBIX OKOH IIMTAMU YBEITHYMBACTCSI
KOO(Q(UIMEHT CONMPOTHBICHHUS TPAJUPHH M 3HAYMTENBHO MEHSIOTCS XapakTep W TOYHOCTh
HOPMATHBHOHN XapaKTepUCTHKH. [103TOMY B 3UMHHE MeCSIlbl MPU TemrepaType Bo3ayxa Hike 0 °C B
KauyecTBC HOPMATHUBHOW MpHHMMAeTcs (aKTHUecKas TeMIepaTypa OXJIAXKACHHOH BOIBI, KOTOpas
JOIDKHA TIO[JICP)KUBATBCS HA BBIXOAC M3 Kaxkaod rpamupuu He Hmwke 10 °C Bo usbexaHue
obnesieHeHusT U 0OpyuieHus opocutens (0coOeHHO B HOuHOe Bpemsi). JIisi OpenoTBpalleHHUs
00JIeICHEHHUsI OPOCHUTENS ITIOTHOCTh OPOIICHHS BOJIBI B TPAJUPHSIX 3UMOH HEOOXOMMO YCTAHABIHBATD
e ke 5 MY/(ws’) i nepenaj Temmeparyp me menee 10 °C.

2.3. Tlopsiok cocTaBiieHNsl, yTBeP:KAEHHS U TlepecMOTPa HOPMATHBHBIX XapaKTePHCTHK

HopMaTHBHBIE XapaKTEPUCTUKH TUAPOOXJIAAUTENEH, KaK M JPYTHX TEIIOOOMEHHBIX YCTaHOBOK
9JIEKTPOCTAHIIMHN, TOJDKHBI OCHOBBIBATHCS Ha 000OIIEHNH PE3YJIbTaTOB NX HATYPHBIX UCIIBITAHHUH.

Jnst runpooxyiagureneil HOpMATUBHBIE XapaKTEPUCTUKU MOTYT COCTABIIAThH CIIELUATN3UPOBAHHbBIE
opranmzanuu (BHUUD um. B.E. Beneneera, Termosnekrponpoekt, Corw3texdsHepro u np.). Bce
TUTIOBBIC TIPOCKTHI OAllleHHBIX TPaJUpPEH, BhITycKaeMmble mociie 1966 r., cHaOkaroTcss HOMOIpaMMaMH,
pa3paboTaHHBIMU Ha OCHOBaHWM JiabopaTopHbIX naHHbIX Bo BHUUI um. B.E. Beneneesa, koropbie
TaK)Xe MOT'YT MCIOJIb30BATHCSI B KAUECTBE HOPMATHBHBIX XapPaKTEPUCTHK TIPH YCIIOBHU MX YTOYHEHUS
0 pe3yJbTaTaM HaTYpHBIX MCCIEAOBAHUM M mpeoOpa3oBaHus B (HOpMY, yJOOHYIO VISl TTOJIB30BAHUS.
Ilepconan »neKTpOCTAaHIMH MOXET MOAOOpaTh Uil COOTBETCTBYIOIIMX TPaWpeH HOPMAaTHBHYIO
XapaKTEePUCTUKY U3 YUCIIA COCTABIICHHBIX, COMJIACHO YKa3aHWSIM pa3i. 2.2, mo Tadu. 1.

VYcraHaBnuBaeTcsl  CIEAyIOIIMI  MOPSAJOK  IepecMoTpa M YTBEPXKAEHHS  HOPMAaTUBHBIX
XapaKTePUCTUK (HOMOIPaMM) IPaupeH:

1. Ha snexTpocTaHIusIX WHAWBUAYaJIbHbIE HOPMATHBHBIE XapaKTEPUCTHKU JUIS KaXKIOW IrpaupHU
BbIOMparoTcs Mo Taby. 1, KOTOpble MOCE COINacoBaHMSl C MPOHM3BOACTBEHHBIMH JHEPTETHUYECKUMHU
oobeaunenusmu (I190) yreepkaarorcst B COIO3TEXIHEPTO MU €r0 MPEANPHUITHSIX .



2. TlepecMoTp WHAMBHIyalbHBIX HOPMATHUBHBIX XapaKTEPUCTUK TpajupeH IPOU3BOIAMUTCS B
CIEIYIONINX CIydasx:

a) TpU MOJCPHHU3ALMU TPAJUPHU C CYIIECTBCHHBIM H3MEHEHHEM KOHCTPYKIMH U pa3MepoB
OpOCHTEIIFHOTO YCTPOMCTBA;

0) mpu 3HaumtenapHOM (Oonee yeM Ha +1,0 °C) pacXOoKIeHHWH XapaKTEPUCTUK C HATYPHBIMH
JITAaHHBIMHU TI0CIIE JIETAJIBHBIX UCTIBITAaHUH IPaAupeH, HaXOASIINXCS B UCTIPABHOM COCTOSTHHH.

2.4. HopmupoBaHue noka3areeii padoTbl

OCHOBHBIM HOPMATHUBHBIM ITOKa3aTejieM pa0OThl OallleHHOW TpagpHU 3a OTYETHBIA MECSIl
SIBIISIETCS CPEAHEMECSUHAs TEMIIEpaTypa OXJIaXIAeHHOH Bojabl. OHA OMpenensercs Mo HOPMAaTUBHOM
XapaKTEPUCTUKE B TAKOH MTOCIIEA0BATEILHOCTH:

a) B 3aBHCHUMOCTH OT IUIONIAJ{ W BBICOTHI IPAJUPHHU, FEOMETPUUECKUX PA3MEPOB U KOHCTPYKI[HU
opocutens (acOeCTOEMEHTHOTO WM JEPEeBSHHOro) mo Tabm. 1 BeIOMpaeTcs OIHa U3 OCHOBHBIX
HOMOIpaMM THIIa 4 ¥ TIONPaBKa Ha COBIA/IEHUE C HATYPHBIMU JTAHHBIMHU,

0) mo HOMoOrpamMme A ONpeieNseTcs TeMIeparypa OXJIaXIECHHOH BoAbl t, IS 3aJaHHBIX

TEMIIEPATYpPhl BO3/AyXa (, €r0 OTHOCHUTEIHLHON BIIAXHOCTH | W YAENbHOW TEruioBoil Harpysku (Dt.
Kirou HOMOrpaMMBbI IPUBOIUTCS Ha puc. 1;

B) mo rpaduKy a onpejensercs nonpaeka dD Ha niepenaja TeMrepaTyp BOJIbl;

r) mo rpaduky b (cMm. puc. 12) onpenessercs nomnpaBka Ha CKOPOCTh BETpa.

3HaveHus MOMPaBOK (C COOTBETCTBYIONIMMHU 3HAKAMH + WU -) CyMMHPYIOTCSI ¢ TEMIIEpaTypou
OXJIAXJCHHONH BOJBI, HAHJICHHOW MO OCHOBHOW Homorpamme A. HopmaTuBHas Temmeparypa
OXJIQYKICHHOM BOJIBI COCTABUT:

t; =t, +D.+dp+ D, )

Hwxe npUBOIUTCSA YUCIEHHBIA MPUMEP OIpEAETIeHNsT HOPMATUBHON TEMIIEPATYPhl OXJIaXKICHHON
BOJIBI TI0 HOPMATUBHOM XapaKTEPUCTUKE IPaJUPHH.

Heob6xomumMo onpeaesnTs HOPMATHBHYIO TEMIIEPATYPY OXJIAXICHHOM BOABI ISl TPaIUpHU
omapio opomerns 2600 M? ¢ acGecTOLEMEHTHBIM OPOCHTEIEM BBICOTOM 2,85 M M pacCTOSHHEM
MEXIy ImmraMu 25 MM JUIsl CICTYIONMX YCIOBUHN: IUTOTHOCTH opomieHus - 8,5 MS/(lDMZ); nepemna
Temneparyp Bogsl - 9,2 °C; yielbHas TelioBas Harpyska - 78,2 Mkan/(ws?); Temmeparypa Bosayxa -
32 °C; BnaxxHocTh Bo3ayxa - 30%; ckopocTh Betpa - 2,8 m/c.

Cormacso Tabn. 1, rpagupse mIomasio opormenus 2600 M? COOTBETCTBYET HOMOIpaMMa pHC. 5,
JUTS KOTOPO# MompaBKa Ha COBIAJIEHHE C HATYPHBIMH AaHHbIME coctasisier -0,3 °C.

Haxogum:

- Mo HoMorpamme A puc. 5 Temreparypy OXJIaxJIeHHON BOIBI tvz =34,7°C;

- 1o rpaduKy a MompaBKy Ha mepemnaj TeMnepatyp Boasl - o= +0,1 °C;

- o rpaduky b puc. 12 monpaeky Ha ckopocTs Betpa - D, = +0,2 °C.

HopmatuBHOe 3HaUeHHE TEMIIEPaTyphl OXJIaXXISHHOI BOJIbI COMNAcHO (2) COCTaBHT:

t5 =34,7-03+0,1+0,2=34,7°C.

Takum 00pa3oM, Ui OMpeNeNCHUs CPEIHEMECIYHOH HOPMATHBHOM TEMIEpaTyphl OXJIaXICHHOI
BOJBI 10 HOPMATHBHOW XapaKTEPHCTHKE TPAaJvpPHU JODKHBI OBITh W3BECTHBI 3HAYCHHS
CpeHEMECSIYHBIX METEOPOJIOrnueckuX (HakTOpoB (TeMmepaTypa BO3/yXa, OTHOCHTEIbHAS BIAXKHOCTh
BO3/lyXa U CKOPOCTh BETPa) U CPEAHEMECYHAs yAeNbHas TEIJIOBask HATPy3Ka TPaUpPHH.

dakTHYECKHE CPEAHEMECSYHbIC 3HAUCHHUSI METEOPOJIOTHUECKHUX (HAKTOPOB HEOOXOMUMO MONYYaTh C
OJIM3KO PACTIONOKEHHBIX METEOCTAHIIHH.

Ilpy OTCYTCTBHM METEOCTAHIMH HEOOXOAMMO OpPraHW30BaTh METEOPONIOTMYCCKUN MYHKT Ha
3NIEKTPOCTAHIIMH COTNIACHO YKA3aHUSAM MPHIOKECHHS 2.

CpenneMecsiuHasl y/ebHas TEIUIOBask HAarpy3Ka rpalupHHU ompezensercs mo ¢popmyne (1) B Bume
npousBefienns QDt, rie yaenpHas THIpaBIUYecKas Harpy3ka ( M mOepemaj Temmepatyp Bomsl Dt
OMPENIEISIFOTCS [Tl KaXKIOW TPpaJupHH Kak cpenHeapuMeTHUecKne 3HAYEHUS M3 CPEAHECYTOUHBIX
3HaueHuit g u Dt cornacHo cyTouHbIM KypHaIaM paboThl rpaguphu (cM. Tadun. I1.6 npunoxenus 2).

CpenHeMmecsuHash yAeNbHAs TEIUIOBAas HArpy3Ka TpagupHH MOXKeT OBITh OmpeneneHa W 0
CPEIHEMECSIMHOMY PacXoxy Iapa, IOCTYMAIOIEr0 B KOHIEHCATOp MapoBOH TYpOHHBI, COITACHO
YpaBHEHHUIO
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rae Di, = t, - Ct, - pa3sHOCTB TemIocoaepKaHui 0TpabOTABIIEro Mapa M KOHJIEHCATA, KKaJI/KT;



D, - pacxox mapa B KOHIEHCATOp TypOUHBI, T/4;

Fop - TUIOIIAb OPOIIEHHUS TPaUPHH, M2,

Jns koHAeHCaMOHHBIX TypOuH Trna K 3nauenue Diy cneayer mpuHAMATH COTTTACHO HOPMATHBHBIM
XapaKTepPUCTUKAM HX KOHJICHCATOPOB [2].

B aKkcCIuTyaTanimoHHON MpaKTHKE MpUHUMAIOT cieayronme 3Hauenus Di: 550-570 kkan/kr - mis
KOH/ICHCATOPOB COBPEMEHHbBIX TYpOHMH C MPOMEXYTOUYHBIM TEPErPEBOM Mapa U MapaMeTpaMu CBEXEro
napa 13,0-24,0 MITa (130-240 xrc/cm?) u 565 °C; 515-535 Kkai/Kr - Uisi KOHACHCATOPOB TYpOHH
CpeHero  BhICOKOro aasenus 10 9,0 MITa (90 krc/cm?).

CpenHee 3HauYeHHWE YJICTBHON TEIUIOBOW HATPY3KU IS HECKOJBKHX COBMECTHO DPabOTArOIINX
rpagupeH M u TypbooarperatoB N COCTABISET
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s pacuera akTHYECKOW yNEeNbHOM TEIJIOBOW HArpy3KH Ha IpaJvpHU JTODKHBI OBITH M3BECTHBI
(bakTHYECKUE pacxoibl Mapa B KOHAEHCATOPHI TYpPOHMH U IUTOMIAN OPOIIEHHs paboTaromMX IpaIupeH.
IIpu »5>TOM CpeAHEB3BELICHHBIM HarpeB BOAbl B KOHAEHCATOpaX NPUHHMAETCS PaBHBIM
CpemHEeB3BelICHHOMY Tepenaay Temmepatyp Boasl (°C) B rpamupHsX, KOTOPBIA OMNpEAENsercs o

bopmyie
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rae 4 Q - cyMMapHbIi pacxo UPKY/ISIHOHHON BOIBI, OXJIaXkKIaeMOM Ha IPaJUPHAX M IPOXOIAIICH
1

depes KOHICHCATOPHI TypOuH, M.
2.5. Tlopsiok conocTaBaeHNsI HOPMATHBHBIX 1 (aKTHUECKUX MOKa3aTeJieil padoThI

Ha npakruke pakTuyeckue nokasareny paboThl rpaJupeH OTIHMYAIOTCS OT HOPMATUBHBIX. [103TOMY
3a KXl MPOLICAIINIA MECAI[ JOJDKHBI OBITh MOITOTOBICHBI OTYCTHBIC (DAaKTHUECKUE MTOKA3aTEeIH UX
paborel. [las mpuMepa pacCMOTPUM  PabOTy DICKTPOCTAHIIMU C  YETBIPbMS TPAJUPHIMU.
[MpenmonoxumM, 4To CyMMapHBIN CPeIHEMECSYHBIN pacXo/ mapa Mo KOHICHCATOpaM TypOHH BBHICOKOTO
nasyenust ¢ npomreperpeBom cocraBun 851 t/u (Di, = 560 kkan/kr), a mo KOHAEHCATOpaM TypOUH
cpennero nasienns - 390 t/u (Dig = 535 kkan/kr). LlupKymsiuuonHas Boxa B Koudecte 66000 m/a
OXJIAXK/IANIACh HA YETBIPEX COBMECTHO PA0OTAIONIMX TPAJUPHIX CYMMAapHOW IUIOMIAIBIO OPOIICHHS
10400 Mm% Jins rpamuprm Ne 1 mromamsio opomenus 4000 M? HAXOZMM HOPMATHBHYIO
XapakTepucTHKy Ha puc. 3, Ne 2 (3200 M%) na puc.4, Ne 3 (1600 M%) ua puc. 6 u Ne 4 (1600 m?) - Ha
puc. 8.

[To maHHBIM ONEKAMICH METCOCTAHIIMH WM COracHO m3MepeHmsM Ha TOC, cpemHeMecsSJHBIC
METEOpOJIOTHYCCKUE (PAKTOPBI COCTABUIIN: TeMIepaTypa Bozmyxa 25,2 °C; OTHOCHUTEIbHAS BIAXKHOCTh
Bo3ayxa 42%; cKkopocTh BeTpa Ha BbicoTe 2 M OT 3emin 3,1 m/c.

ITo dopmyrne (4) HaxoAMM CpeHEE MO YETHIPEM TPAJAUPHIM 3HAUCHUE CPEIHEMECSUYHOMN YAeNbHOI
TEIUIOBOM HArpy3KU:

560851+ 5355390
u,, = (abt),, =
10400

a o popmyine (5) - cpeHEMECSIYHBIN Mepenaj TeMIepaTyp BoAbI (CpeIHEB3BEIICHHbIH MO YeThIpeM

rpaUpHIM):

=65,9 Mkan/(a%°),

_ 560%851+535X390 _

C.B
66000

HpeI[HOJ'IO)KI/IM, YTO 3a HCTEKIINHI MECHALl MO YKa3aHHBIM T'paJUPpHAM TOJTYUYCHBI q)aKTI/I‘IeCKI/Ie
CPCAHEMECAYHBIC ITOKA3aTC/IN, IPUBCACHHLIC B TabmI. 2.

Dt 10,4 °C.




Tabmnuma 2

dakTUUECKHE CPETHEMECIUHBIE TIOKa3aTeNu paboThl IpaIupeH
Mereopomnorudeckue akropsr: q = 25,2 °C, ] = 42%, w= 3,1 m/c

Iloka3aTenn No u rutoma s opoleHust CpeiHEB3BELIECHHEIE
I’paI[I/IpHI/I, M II0Ka3aTeCJIu 110
1 2 3 4 YETBIPEM I'PaJUPHAM

4000 | 3200 | 1600 | 1600

Pacxon BoeI, mogaBaeMoii Ha rpaguphu, Q, Mma 23650 17200 | 12670 12480 SQ = 66000

IInoTHOCTS OpomenHs, g, M/ (4% 592 | 538 | 792 | 78 6,35
Temneparypa mocTynaromieii Bob!, tf) , °C 411 | 410 | 411 | 411 41,1
Temneparypa OXJIakKICHHOMW BOJIBI, t¢, °C 282 | 298 | 334 | 339 30,7
[epenan Temmeparyp, Dt, °C 12,9 | 11,2 77 7,2 10,4
Y nenbHast TemioBast Harpyska, qDt, Mkan/(a-m?) | 76,4 | 60,2 | 61,0 | 56,2 65,9
Temmneparypa OXJIAXKIEHHON BOJIBI mo| 28,4 | 29,8 | 31,3 | 32,4 30,1
HOPMATHBHBIM XapaKTEPUCTUKaM C TOIpPaBKaMH,

t;,°C

Orxnonenne (1Y - t,) paxTHueckoil TemmepaTypsl 0.2 0 +2,1 ] +1,5 +0,6

OXJAXKICHHOH  BOJIBI OT  HaWJEHHOH o
HOPMAaTHBHBIM Xapakrepuctukam, D, °C

CpeZ[HeB3BeIJ_IeHHaH yA€IbHAsA TUAPABIMYCCKAs HAarpy3kKa COCTaBuiIa:

. - 56000 _ 6,35 M/ (7).
* 10400
CpeIlHeB3BeLHeHHaH 110 TuIomaan OpoUICHUA I'paAupPEeH YACIbHAA TCIUIOBAsA HArpy3ka cocTaBuia.
(aDY). . = 76,4>4000 + 60, 253200+ 61,0600+ 56,24600 _ 65,9 Mican/(a%c)
10400
u Cpe):[HeB3BeIJ_IeHHI>II71 nepenaja TeMIeparyp BoJAbl —
b, = {0 _089 144 o,

T.€. CPETHEB3BEIICHHbIE 3HAUEHUs! YAEIbHON TEIUIOBOM HArpy3KH U Mepenaja TeMIepaTyp BOAbI 110
IpaJupHIM COBMAJAIOT C HAMICHHBIMU MO APOBBIM HArpy3KaM KOHAEHCATOPOB.

Jlis ompeneneHust OXJIaIUTENBHOrO 3¢ ¢deKTa Kax a0l rpaldpHH HaigeM 3Ha4YeHUsl TeMIIEpaTyp
OXJIXKJEHHOH BoOAbl 1, 1O HOPMAaTHBHBIM TrpadHKaM, KOTOpPBIE COOTBETCTBYIOT (AKTHUECKUM
METEOPOJIOTHYECKUM (aKTopaM U (PaKTHYECKUM PEXKUMHBIM ycioBusiM. ITo dakTuuecknm 3HaYEHUSIM
g, j , qDt, Dt 1 W COOTBETCTBEHHO /IS KaX0i rpaJipHH, COTJIACHO HOPMATHBHBIM XapaKTePHCTHKAM,
HAaXOIUM TEMIIEPaTyphbl OXJIaXICHHOH BOJIBI ¢ onpaBkamu (tadin. 3).

Tabnuma 3
Temmnepatypa oxnaxaeHHoH Bonsl, °C
Haunmenosanue Ne rpapupau
1 2 3 4
Temnepatypa oXJIaxJICHHOU BOJIBI IO OCHOBHBIM Tpadukam puc. 3,4, 6 u 8| 28,6 | 29,7 | 30,7 | 31,7
[NompaBka Ha TeMIepaTypHEIC ITeperaabl -05 1 -0,2 | +0,3 | +0,4
[TonpaBka Ha CKOPOCTH BETpa +0,3 | +0,3 | +0,3 | +0,3
[NonpaBka Ha cOBHageHUs C HATYPHBIMH JaHHBIMH 0 0 0 0
Temnepatypa oXJIaKI€HHON BOJIbI C TONpPaBKaMu 28,41 298 | 31,3 | 324

3Hass t, u tg), HalijleM OTKJIOHEHHE (AKTUUECKOH TeMIlepaTypbl OXJIQXKJIEHHOH BOJBI OT

paccuuTaHHOro ee 3HayeHus: D= tg’ - 1.

Taxum o0Opa3oM, IpoaHAIU3UPOBaB pPabOTy TIpaJUpeH, yCTaHOBHM, 4TO Ha rpagupHe No 1
(akTHUecKast TeMIepaTypa OXJIaXXJeHHOH BoJblI HIke HopMmaTtuBHOK Ha 0,2 °C, a Ha rpagupre Ne 2 -
paBHa HopMmatuBHOi, T.e. D= 0 °C. CnenoBaTtenbHO, COCTOSHHUE ITUX TPAJUPEH YAOBIETBOPUTEILHOE.




I'pagupau sxe Ne 3 u Ne 4 pabotaror ¢ HemooxiaxaeareMm Boasl Ha 2,1 u 1,5 °C cooTBeTCcTBEHHO.
CrnenoBartenbHO, TpeOyeTcst AeTalbHOEe 00CIeJOBAaHUE COCTOSHHS STHX I'PaJUPEH C LIEIbI0 BBISBICHHS
NOPUYKMH TUIOXOH UX PaboThl COMTACHO MHCTPYKIHMH IO JKcIulyaTaiud rpaauped [3]. Heobxomumo
TaKKe YTOYHHTh HMX OXJAXKJAIOIIYI0 CIOCOOHOCTh COIJIACHO MPWJIOKEHHIO 1, 4TOOBI MCKITIOYHTH
OLIMOKH B KCIUTYaTallMOHHBIX U3MEPEHUSIX.

Tabnmuna 2 sBnsercs exeMecsyHOH (GOpMOH OT4eTHOCTH O pabore OalleHHBIX TI'pajupeH
3JIEKTPOCTAHIIUMN.

3. BOJJOXPAHUJIMNIIA-OXJIAIUTEJIA
3.1. Knaccuduxanus

3.1.1. BonoxpaHWIHIIA-OXJIaJUTEIH PA3IHYAIOTCA 10 HAa3HAYCHHIO (HMCMOJb3YeMble TOJBKO JUIS
OXJIXK/ICHUS U KOMIUIEKCHO JUIsi OpPOLICHHMS, PhIOOpa3BeieHus, OTIbIXa W JPYTUX IieNeid), pasmepy
TuTOLIa e, 1o TIyOuHe, MPOTOYHOCTH M TETUIOBOM Harpyske.

3.12. B mHacrosmeidi Meroauke TnpuHATA KiIaccUHUKaNWs — BOJOXPaHMIIHII-OXJIAAUTEIeH,
pexomenayemass BHUUI um. B.E. Beneneena, - mo ¢opMe u cxeme pacrioioXeHHs BOJOBBITYCKHBIX
B0J103200PHbBIX COOpYKeHHIt [7]:

1. Bomoxpanunmuiia BoITsHyThIe y3kue (puc. 13), B/L < 0,2 (B, L - cOOTBETCTBEHHO IIUPHHA U
JUTHHA BOJIOXPaHMIIUINA, KM).

Puc. 13. Cxembl pacnionoxenus (a, 6, ) BOJ03a00pHBIX M BOJOBBIITYCKHBIX COOPYXECHHI Ha
BBITSHYTBIX Y3KHUX BOJOXPaHUIIUIIAX:
1 - Bog03a60pHOE COOpYKEHUE; 2 - BOIOBBITYCKHOE COOpYXKEeHHUE; 3 — ITIOTHHA

Cxema a C mpoJoNbHBIM JABWXKEHHEM II0TOKA. BOMOBBEITyCKHOE M BO/103a0OpPHOE COOPYXKEHHUS
PacroIoKeHb! B IPOTUBONOIOKHBIX KOHIIAX BOJOXPAHIIIHUILA.

Cxema 6. C TpOAONBHBIM JIBW)KEHHEM IIOTOKa B OMHOM YacTH M TYIMHKOBOW 30HOH B JIPYyroi.
BozoBbliyckHOe U BO03a00PHOE COOPYXKEHMS PACIOIOAKEHbI TaK, YTO TPaH3UTHAs 30HA 3aHUMAeT
4acTh IUIOMIaH BOJOEMA.

Cxema 6. C mpoJONbHBIM JABWXEHHEM IOTOKA. BOJOBBITYCKHBIE COOPYXEHHS PACIOIOXKEHBI B
MIPOTUBOIOIOKHBIX KOHI[AX BOAOXPAHWINIIA, @ BOJ03a00pHOE - B CPEIHEH YacCTH.

2. BonoxpaHunuiia BeITsHYTHIE mupokue, 0,2 < B/L < 0,5 (puc. 14).



8§

Puc. 14. Cxembl pacnionoxenus (a, 6, ) BOJ03a00pHBIX M BOJOBBIIYCKHBIX COOPYXECHHI Ha
BBITSHYTHIX IIUPOKUX BOJOXPaHUIIUIIAX:
1 - Bogo3ab0pHOE COOpYKEHUE; 2 - BOIOBBITYCKHOE COOpYXKEeHHUE; 3 — ITIOTHHA

Cxema a. C mpofoibHBIM JBHXKEHHEM MOTOKA MO BCel AnHe. BOmOBBIMYCKHOE M BOM03a00OpHOE
COOPY)KEHUS PACTIONOXKEHBI B POTHUBOIMONOXKHBIX KOHI[AX BOJIOXPAHUITHIIA.

Cxema 6. C IpoIONBHBIM WITH KPYTOBBIM JIBUJKEHHEM MOTOKA B OJIHOM YacTU M TYMHKOBOW 30HOH B
npyroif. BonoBeImyckHOe M BOA03a0OpHOE COOPYXKEHUS pACIIOIOKEHB B CpPEeHHEH dYacTH
BOJIOXPAHMIIHIIA.

Cxema 6. C mpOAONbHBIM JIBIKEHHEM IOTOKA. BOIOBBIMYCKHBIE COOPYKEHUS PACIIONAraroTcs B
MPOTHBOIONOXKHBIX KOHI[AX BOJOXPAHUIIHUIIA, @ BOJ03a00pHOE - B CPEHEH YaCTH.

3. BonoxpaHunuiia okpyribie (MpaBrIbHON WK HenpaBmwibHOU Gopmbl), 0,5 < B/L < 1 (puc. 15).
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Puc. 15. Cxembl pacnionoxenus (a, 6, ) BoJ03a00pHBIX M BOJOBBIMTYCKHBIX COOPYXECHHI Ha
OKPYIJIBIX (IPABUIIBHON T HEMPaBUIbHON (HOPMBI) BOIOXPaHHITUIIAX
1 - BOJIOBBIIIYCKHOE COOpYXKEHHeE; 2 - BO03a00pHOE COOpY)KeHne; 3 - IUNIOTHHA,
4 - BOIIOOTBOISIINIT KaHAaI

Cxema g. C monepeyHbIM JBW)KEHHEM IOTOKa. BOIOBEITyCKHOE M BOJ03a00OpPHOE COOPYKEHHS
PAacIIoONOXXEHbI Ha MPOTUBOITOJIOKHBIX Oeperax.
Cxema 6. C KpyroBbIM JIBH)KEHHEM MOTOKA, (DOPMHUPYEMBIM CTPYEHAINPABISIOIUMH 1aMOaMH HITH



COOpYKEHUIMU. BOIOBBIMTYCKHBIE H BO103a00pHbIE COOpYXKeHHs npuMbIkatoT k TOC.

Cxema 6. C KpyroBbIM [BIDKCHHEM T[OTOKA M TYNHKOBBIMH 30HAMHU. BOOBBIMYCKHOE WU
BOJ103a00pHOE COOPYXKEHHS pacionoxeHsl BOmm3u TIAC.

4. BomoxpaHWIHIIA UCKyccTBeHHbIe HanuBHbIe, 0,2 < B/L < 0,5 (puc. 16).

L]

Puc.16. Cxembr pacnionoxenus (a, 6, 6) BOA03a0OPHBIX ¥ BOJOBBITYCKHBIX COOPY)KEHUI Ha
HaJIMBHBIX BOJOXpaHWIHIIAX:
1 - BOJIOBBIIIYCKHOE COOpYXKeHHE; 2 - BO03a00pHOE COOpYKeHNUE; 3 - BOJOOTBOASIINN KaHa

CxeMBbl @, 6. BpITAHYTOE HIMPOKOE C MPOMOJIBHBIM JIBUKEHHEM I10TOKAa. BOIOBBITYCKHOE H
B0J103a00pHOE COOPY)KEHHUS! PaCITOI0KEHb! Ha IPOTHBOIIOIOXKHBIX KOHIIAX.
CxeMa g. BeITsHYTOE, CHMMETPHYHO pacHIpsIOIeecs.

3.2. HopMaTHUBHBIE XapaKTePUCTHKHA

3.2.1. HopmaTuBHBIC XapaKTEPUCTUKH COCTABIICHBI HA OCHOBAHUHM HATYPHBIX THIPOTCPMHUCCKUX
ucnbiTaHui - Bopoxpanwui-oxyuagutenen TOC, BemonnenHsix BHUUIT um. B.E. Beneneesa,
Tennoanexrponpoexrom u FOxrexsHepro.

3.2.2. HopmaTuBHBIE XapaKTEpUCTHKH COCTABJIEHBI JUIS DJIEKTPOCTAHIMH, HCIOIB3YIOMNX B
CHCTEMax TEXHHYECKOTr0 BOJOCHAOXKEHUS BOIOXPAHMIININA-OXJIIaIUTEIH.

JI1st kakaoi cXeMbI MUPKYJISIANA B BOJOXPAHITUINAX-0XJIAIUTEISIX TPUBEACHBI KO3 PHUIIUEHTHI
sddexruBHOCTH (Tabi. 4), a Tarke K0dPdUIHEHTH 3PHEKTUBHOCTH MPU HEOIATONPUATHOM BETpE; B
Tabn. 5 - miomaau BOAHOTO 3epKayia BOmOXpaHWmuml - oxiamurencii TOC, pacmolOKEHHBIX Ha
BOJIOTOKaX U BOJOEMaX.

Tabmuua 4
Koaddunment addextnsrocTn K,¢ BOLOXpaHUIHIL-OXIaqUTENEH
Cxema Cxema BOIOXPaHWIIHIIA-0XJIaJUTENS Koo K,y ipu
10 HC6HaFOHpI/I$ITHOM
PUCYHKY BETpe
Puc. 13 |Bertanyroe y3koe, B/L < 0,2
a C [OpomoONBHBIM  JIBIDKEHWEM  ToTOoKa. Bomoebmmycknoe u| 0,8 0,7

BOJ103a00pHOE COOPY)KEHHsI PACIHOJIOKEHBI B IPOTHBOIMOJIOKHBIX
KOHIIaX BOJOXPaHMJIHIIA

6 C TpOJOIHHEIM JBIDKEHHEM IIOTOKA B OJHOM 4acTh W Tymukosoii| 0,7 0,5
30HOW B npyrod. BomoBbimyckHOE M BOJ03a00pHOE COODPYXKEHUS
pacIoNoXXeHbl TaK, YTO TPAH3UTHAS 30HA 3aHMMAeT YacTh IUIOMIAIN
BOJIOEMA

6  |C mpononbHBIM JIBIDKEHUEM IT0TOKa. BomoBwIyckHble coopyxeHus| 0,8 0,7
pacIioNoXXeHbl B NPOTHBOINOJOXKHBIX KOHIAX BOJOXPaHMIIMIIA,
BOJ103a00pHOE - B CpeHEH YacTH

Puc. 14 |Bortsanyroe mupokoe, 0,2 <B/L < 0,5




C npoAoIbHBIM JBM)KEHUEM ITOTOKA MO Beel uHe. BogoBsImyckHOE
U BOA03a00pHOE COOPY)KEHUsI PACHOIOKEHB! B HMPOTHUBOMOJIOAKHBIX
KOHIIaX BOJOXPaHWIHIIA

C npoJ0ibHBIM WM KPYTOBBIM ABIKEHHEM MOTOKAa B OJHOM YacTH U
TYNTUKOBOW 30HOW B Jpyrod. BomoBbimyckHOe 1 Bomo3abopHOE
COOPY’KEHUsI PACHIOJIOKEHBI B CpETHEN YaCTH BOAOXPAaHMIHILA

C npoJoNbHBIM JBM)KEHUEM MOTOKAa. BOMOBBITYCKHBIE COOPYKEHUS
pacroyiokeHsl B IMPOTHBOMOJOXKHBIX KOHLIAX BOJOXPAaHWIMIIA, a

0,7

0,6

0,65

Puc. 15 |Bogoxpanwmuiie
dopmbr) 0,5 < B/L <
a |C nonepedHbIM

Oeperax
6 |C KPYTOBBIM

BOymm3u TOC

Puc. 16 |UckyccrBennbie HanusHble, 0,2 <B/L < 0,5
HIUPOKOE ¢

a,6 |BoiTanyroe
Bonoseinycknoe u

B0J103200pHOE - B CpEeIHEH YacTH
OKpyTJI0€e

B0JI03200pPHOE COOPYXKECHHS PACHONOKEHBI Ha TPOTHUBOIMOIOKHBIX

CTpYCHANPABIISIOIIUMHU
BomoBsiTyckHEIC U BO/103a00pHBIE COOPYKEHUS mpuiierarotr k TOC
6 |C KpYroBeIM JBIDKCHHEM IIOTOKA W TYIMHKOBBIMU
BonoBeiryckHOE T

MPOTHUBOITOJIOKHBIX KOHIIAX BOAOXPAaHWJIUIIA

(MpaBWJIBHOW WJIM  HEMPAaBUIILHOM
1
JIBUKEHUEM

motoka. BopgoemyckHoe  u|0,75

¢dopmupyemsim| 0,85
COOPYKCHHUSAMH.

JIBUOKCHUEM MOTOKA,
nambamu b5 8105

3onamu.| 0,8

B0JI03a00pPHOE  COOPY)KEHHUSI  PACIOIOKEHBI

IOpOJOJIBHBIM  JBIDKeHHeM notoka.| 0,8
BOJI03a00pPHOE COOPYXKEHUsI PACIIONIOXKEHBI Ha

0,6

0,5

0,5

0,55

0,7

0,6

0,7

Tabmuma 5

Inomanu BogHOTO 3€pKaJia BOI[OXpaHPIJIPIH.I-OXHaZ[PITeJIeﬁ, PaCoIO)KCHHBIX Ha BOAOTOKAX 1

BOJIOEMAX
DJNEeKTPOCTaHIUS Hcnonb3yemblii BOIOTOK, BOIOEM Hnomgzu,,
KM
Apxkaramusackas ['POC p. Msaynmxka 11
Bapabunckas I'POC: HanuBHble ¢ noanuTKOM
Bojoxpanmimine Ne 1 u3 p. O6u 1,0
Booxpanmmiie Ne 2 1,0
Benosckas I'POC p- Uus 13,6
Benosipckas ['POC p. [Tpmmma 38,8
Bepezosckas 'POC 03. benoe ¢ moammTKoit n3 03. YepHoro 5,05
Bypurreiackas I'POC p. I'nunas Jluna 12,6
Bepxne-Tarunbsckast [POC-2|p. Tarun 4,2
Bopomunosrpanckas I'POC: |HanusHsle ¢ moanutkoi u3 p. CeBepHoro J{oHna
Bomoxpanmmmie Ne 1 2,15
Booxpanmmiie Ne 2 0,85
Bojoxpanmuine Ne 3 3,55
I'opbrosckas ['POC [MoamuTka n3 p. Bonrn 1,65
JlobporBopckast [POC p. 3amaansiii byr 6,96
3aunckas ['POC p- CrenHoit 3ait 21,3
3muesckas I POC 03. Jluman 12,5
3yeBckas TOL] p.- Kpbinka 1,2
Wpunkmuackas [POC p. Ypan 260,0
WBanosckas 'POC MuoBcKO€e BOIOXPAaHWIHIIE, P. YXTOXMa 1,32
Uratckas 'POC p. bepem 234
Kapmanosckas [POC p. byi 35,5
Kpusopoxckas 'POC-2 HanuHoe BomoxpaHmuie ¢ moanuTkon us p. Tomu 1,2
Kypaxosckas I'POC p- Bomubs 15,2
Kypranckas TOIL] 03. UepHoe-OpiioBo 8,0
Kysznenxas TOL] HanuHoe BomoxpaHwinie ¢ noanuTkon us p. Tomu 1,2
Kazanckas TOII-1 03. Kaban 1,2
Jlagenkuackas I'POC p- FOxusiii byr 20,8




JIutosckas I'POC p- CtpeBa 12,6
Jlykomibckas POC 03. Jlykomuip 36,7
Muponosckas I'POC p. Jlyrans 4,76
Monnasckas 'POC Kydypranckuii tumaH ¢ noanuTkon u3 p. TypyHuyka 27,3
Hosomockogrckas 'POC p. JlroboBKa 2,8
Hecgeraiit I'POC Bepbunckoe Bopoxpanunuiie, p. Kynaproubs 2,29
Hwxne-Typunckas 'POC  |p. Typa 12,9
IMpumopckas 'POC p. KonrpBon 8,25
[Mpubanrtuiickas ['POC Bonoxpanunume Hapsckoe 191,0
Pedrunckas 'POC p. Pedr 25,3
Paitunxunckas TOI] p- Kusna 34
[erponaBnosckas TOL[-2  |o03. Benoe 9,75
Cnassinckas ['POC: HanuBHble BogoxpaHuaumia ¢ noanutkod uz p. CeBepHoOro
Bomoxpanmmmie Ne 1 Jonia 47
Booxpanmmiie Ne 2 1,65
Cypryrckas I'POC p. YepHas 11,4
Crapo6emesckas [ POC p. Kanxemuyc 8,95
Cyuanckas ['POC py4. JlozoBo#t 0,815
Cpenne-Ypanbckas [POC  |03. Mcernnckoe 25,2
Craspononbckas [POC HoBo-Tpourkoe Bomoxpanunuiie, p. Eropisik 13,0
Tpounnxas [POC p. Vit 10,80
UYepenerckas [POC p. Uepeners 8,18
Yuruackas [POC 03. Kemon 15,3
IMatypckas I'POC 03. MypomMckoe 4,71

03. benoe

03. Caatoe

03. UepHoe
Teposckast [POC p. Muyc (1Ba BogoxpaHuIHIIa) 1,00
Ilexunckas I'POC p- Yma 5,86
Pazanckas 'POC p. Ilpons 17,58
OxHO0-Ypansckast [POC p. [Tpimma 38,80
Apxkaramuackas TOL] 03. Yiarau 13,60
Hopunbckas TOII-1 03. Jlonroe ¢ noanuTkoi u3 p. Hopunku 1,12

3.2.3. Pacuer TeMneparypbl OXJIa)I€HHOW BOJBI BeJETCs 10 HOMorpamMe puc. 17 B 3aBucumoctu
OT YJeNnbHOH muomany akTUBHOM 30HBI W, mepemaga Temnepatyp Dt - ckopoctu Betpa W u
€CTECTBEHHOU TeMIepaTyphl BOIHI te.

3.2.4. Homorpamma [uis TEIUIOBOTO pacyera BOJOXPAHIIUIN-OXJIAJUTENICH COCTaBjieHa IS
YAENBHOM TIIOMA/Ii aKTHBHOM 30HKI B mpefenax 0-2,5 m%/(M>-cyT); ecTecTBenHO#M TemmepaTyps! - 0-30
°C; ckopoctu Betpa - 0-4 m/c; nepenana remneparyp - 5-15 °C.

3.2.5. o OTHOLICHUIO MUPHHBI K JTHHE BojoxpaHmiuniia (B/L) u pacnonokeHno Bo103a00pHbBIX 1
BOJIOBBIITYCKHBIX ~ COOPY)KEHHH  ONpeleNnsercss cxemMa IMPKYISIUd, K KOTOPOH OTHOCHTCS
BOJIOXPaHMIINIIE-OXJIaJJUTeNIh, a U3 Tabi. 4 BeIOUpaercs kodppuueHT 3pHeKTHBHOCTH. Y MHOKEHUEM
o0meil Tmiomaau BOAOXPAaHWIMIIA-OXJaauTeNnss Ha KoddduimeHT 3(QeKTHBHOCTH OmIpenenseTcs
TUTONIAb AKTUBHOW 30HBI.

3.2.6. Y nenpHas 1II0Ia (b aKTUBHOW 30HBI ONPEAEISETCS U3 BHIPAKEHHS

w,, = % , (6)
rie Wy - IUTOIIA b AKTHBHOI 30HbBI, M%;

Q - o6mHit HUPKYIALHOHHbI PACXO HA BOJOXPAHIIHIIE, M/CYT.

3.2.7. To ynenbHOM IUIOMAAM aKTUBHOW 30HBI, CKOPOCTH BETpa Ha BBHICOTE 2 M HAJ TOBEPXHOCTHIO
BOJIOEMa, €CTECTBEHHOH TeMIleparype M TMepenaay TeMIleparyp MO HOMOTpaMMe OIpeelsercs
neperpes d =t - te, OTCIO/Ia TeMIIEpaTypa OXJIaXKIEHHOU BOIBI

th=t.+d. (7)
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Puc. 17. Homorpamma Jij1s TEMJIOBOTO pacyeTa BOAOXPAaHWIHII-0XJIaAuTeNeH

IIpumeuanue. ITopsnok pacuera:
Wy, ® t;® (W=0)® w® DI® d
th=1t.- d.

3.2.8. IlpuBeneM npuMep OHpeNeNeHHs TeMIEepaTypbl OXJIaXKACHHOH BOABI Ul 3JIEKTPOCTaHIUU
MmoiHocThio 900 MBT, ucnons3yromeld B kadecTBe OXJIAAUTENs BOAOXPAHWIHUIIE CO CIECAYIOLIUMHU

XapakTepucTHKaMu: obmas miomams 5,0540° M? xosddumment sddexrusroctn 0,8. AxTHBHAS
IUIOIIA/lb COCTaBUT

Wi = WoguKog = 5,0540%0,8 = 4,0440°.
Mo obuemMy HUpKyIsImoHHOMY pacxoxy (Q = 2,96X0° m*/cyr) M miom@and aKTHBHOH 30HEI
OmpeieNIiM YISIbHYIO TUIONIa b AKTUBHOW 30HBI MO BhIpakeHH IO (6):
_ 4,0440°
Y 2,96%0°
ITo n3BecTHBIM 3HauYeHUAM W, = 1,36 M2/ (m>eyT), te = 13 °C, w = 35 m/c u Dt = 84 °C

ompenensem d = 6,7 °C. Otciona, cornacuo (7), TeMreparypa oxjaxaeHHOU Boapl t, = 13,0 + 6,7 =
19,7 °C.

=1,36 m%/(M>xyT).

3.3. llopsiok cocTaBiieHusl, yTBeP:KAEHHS U TlePecMOTPa HOPMATHBHBIX XapPaKTePHCTHK

3.3.1. HopMaTHBHBIC XapaKTEPHCTHKH COCTABIIAIOTCS HAa OCHOBAHWM HATYPHBIX HWCIHBITAHUN
BOJIOXPaHUIIUIIA-OXTaIUTENS], BHITONHAEMBIX CIIEIHANTN3UPOBaHHbIME opranuzarmsamu (BHUUT um.
b.E. Beneneera, TemnoanekrpornpoektoM, KOxTexaHepro u T.1.).

3.3.2. VcnpiTanus BOMOXPAHWIHII-OXJIATUTEICH ICHCTBYIOIIUX 3JICKTPOCTAHIMH BBITIONHSIIOTCS
mpu ycTaHoBieHHON MomHoctd TOC i ycTaHOBUBIIErocs pexxuMa. B pesynpTaTe uCHBITaHUN
OIPEICNISAIOTCS aKTHBHAS TUIOMAAb U KOG GUIMEHT 3()(HEKTUBHOCTH BOIOXPAHIITHINA-OXIaTATEIIS.

3.3.3. HopmaruBHBIE  XapaKTEPUCTHKH  BOIOXPAHIIUII-OXJAJUTEIICH  YTBEPKIAIOTCI B
COOTBETCTBUU C MOJOXKEHUIMH 1. 2.3.

3.3.4. HopMaTHBHBIC XapaKTEPUCTHKHA MEPECMATPUBAIOTCS IMPH YBEIUYCHUM WU YMCHBIICHUU
ycraHoBieHHOW MomfHoctd TOC, GonpHmMX HapyIIEHUSX B pabOTe THAPOTEXHUYECKUX COOPYKEHHUH
BOJOXPAaHWIMII-OXJIAIUTENIEd B pe3ylbTaTe WX pa3pyllieHHH, pPa3MbIBOB, CTPOUTENHCTBA HOBBIX
TUIPOTEXHUUYECKUX COOPYKEHUM, MPU YCTAHOBJIEHUH CYIIECTBEHHOTO PACXOXKJICHUSI XapaKTEPUCTUK C
HATYpHBIMHU JaHHbIMHE (Oornee yem Ha £1 °C).

3.4. HopmupoBaHue moka3arejeid padoThl

3.4.1. OcHOBHBIM TIOKa3aTejgeM pabOThl BOAOXPAHWIHII-OXJIAIUTEICH TPHU  OMpeAeTeHHBIX
METEOPOJIOTHYECKUX (pakTopax (CKOPOCTH BeTpa Ha BBICOTE 2 M HaJ| MOBEPXHOCTHIO BOIOEMA,



€CTECTBEHHOH TeMIlepaType BOJbI) NPH 3aJaHHBIX YCIOBHAX (TEMIIEpaTypHOM Iepenaje, pacxone
UPKYJSIIIMOHHOW BOJIBI) SIBJISCTCS TEMIIEPATypa OXJIAKICHHOH BOJIBL.

3.4.2. Inst HOpMHUPOBAHHS TEMIIEPATYPBI OXJIAXKICHHOW BOABI (CpeHEMECAUHOM) MPU OTCYTCTBHH
Ha TOC MeTeoposornyeckoro nocra UCIoIb3yOTCS CTaHAAPTHBIE METEOPOIOTHIECKHE HaOMIOAEeHUs,
OCpEIHEHHbIE 32 MECSYHBIH NepHoj, OmKaliell MeTeocTaHIMH C HauOonee IMHHBIM PSIOM
HaOJIIOICHNH, MECTOITOJI0KEHHE, 3alUIIEHHOCTh U THIT (hIrorepa KOTOPO He MEHSUTUCH B TEUECHHE HE
Mmenee 15-20 rer.

3.4.3. lnsa momy4eHuss CpeJHEMECSYHOH CKOPOCTH BETpa HaJl BOJOXPAHWIMIIEM HCIONB3YIOTCS
HAOIIOZCHUS 1O (ITForepy OMbKaiIell METeOoCTaHIIUY.

3.4.4. JIns nmoctpoeHus rpaKOB 3aBUCUMOCTH CKOPOCTH BETpa Ha BOJOEME OT CKOPOCTH BETpa Ha
METEOCTaHIIMM HEeoOXOAMMO MpoBecTH Ha BogoxpaHwiuuie He MeHee 100 m3mepeHuii NpU pa3HBIX
CKOPOCTSIX BETpa.

3.4.5. CkopocTb BeTpa HaJ BOJAOXPAHUIMIIEM Ha BBICOTE 2 M OT TIOBEPXHOCTU BOJIBI COCTABUT

W= K1K2K3Wq), (8)
rie K; - kod(duimeHT, yduThIBAONMII CTENeHb 3AlUIICHHOCTH METEOCTAHIMH Ha CYIIE,
MIPUHUMAEMEIH 110 Tab. 6;

Kz - koaunmenT, yauTeIBaronuid xapakrep penseda B MyHKTE HAOIIONEHHUH, TPUHUMAEMBIH 1O
Tab1. 7,

Ks - ko3(duIMeHT, y4uThIBAONIMA JUIMHY pa3sroHa BO3AYLIHOIO MOTOKA HAJ BOJAOEMOM IpH
pa3UYHON €ro 3alMIICHHOCTH, MPUHUMAaeMbli mo Taba. 8. [nuHa pa3roHa NPHHHUMAETCS PaBHOI
cpenHeil JnMHe BOJOXpAaHMIIUIIA MO cxeMe (CM. Tad. 4).

Tabnuna 6
3anMIeHHOCTh METEOCTaHIINH
MecromnonoxeHue (CTeneHb 3alUIeHHOCTH) K1

B necy wiu 6osbiioM ropoe (JiecHast 30Ha). 24
®mrorep Ha ypoBHE BEpXYIIEK JEPEBbEB MM CTPOCHUIH
To sxe, ¢rorep BbIIe OKPYKAIOMINX HPETSTCTBUH 2,2
Ha okxpaune ropojia unu 60561I10r0 ceneHust (OTenbHbIe CTPOSHHS HIIH IepeBbs BbIlIe ¢utorepa) | 2,0
B cenenuu, B camy WM Ha OKpauHe ropoaa (CTpOSHHUs U IepeBbs HibKe (itrorepa) 1,8

Ha otkpbiToii poBHO# miomanke (Gnmkaiiiiee NpensTCTBUE - AEPEBbs, 10Ma, BO3BbILICHHOCTH -| 1,5
Ha paccrostuuu 20-30-KpaTHOM BBICOTHI (ITIorepa)
IMone, nyr, aspoapom (¢ oxHolt ctoponsl Ha paccrosaun 200-500 M nec wiu crpoenus ropoaa,| 1,3
OOJIBIIOTO CENICHHS)
B ropope unu Gonbiiom ceenun (6e3necHsie paiionsl). dirorep Ha ypoBHE BepXyIlek jaepeBben| 1,5
WITH KHJTBIX JIOMOB
To ke, ¢arorep BbIlIe OKPYKAIOMINX HPETSTCTBUI. 1,3
B crenu unu Ha okparHe GONBIIOro ceneHus (OTAeNbHBIe 10Ma WK CTPOSHHUs ¢ OJHOW cTopoHsl,| 1,0
Ha paccrostaun 100-200 m). dirorep JOMHHHPYET HAJl MECTHOCTBIO
Ha Gepery mopckux 3anuBoB, 03ep M Oonbinmux pek (beper obieceH Wi 3acTpoeH gomami, 1,3
MHOTHE U3 KOTOPBIX BbIlIe (uirorepa)
To xe, Geper oTKpbITHI (cTaniws Ha paccTostauu 200-300 M ot ypesa, Ha pacctosaun 100-200 m| 1,1
- JIeC WITH CTPOCHHS)

Ha coBepuieHHo oTKpBITOM Oepery 0,9
Ha OKOHEYHOCTH BBIIAIONIETOCS B BOJJOEM OTKPBITOI'O MbICA 0,8
Tabnuna 7

Penbed B myHKTE HaOMIOAEHUH HAa BOJOXPAaHUITUIIE-OXJIAAUTETIE

XapakrepHucTHKa pernbeda Kz
Bepmmna kpyroro xonma 0,75
BeprmmHa rmosororo xoiama WM BEpXHsIsl YaCTh CKJIOHA 0,9
PaBHuHa, mpokas q0MuHA 1,0
HukHsist 9acTh CKJIOHA, THO HEITUPOKUX M HEMTYOOKUX JTOJNUH, KOTJIOBHH, JOUIUH 11
JIHO TITyOOKUX MONHH, KOTIOBUH, JIOIIHH 1,3




Tabmnuma 8

I[J'H/IHa pa3roHa BO3AYIIHOI'O MOTOKA HaJl BOJOEMOM IIpU pa3J'IPI‘IHOI>i 3alIUIICHHOCTHU

Pacturensnocts | Cpennsist | KoadduumeHnT aiuHbl pa3roHa Ipy CpeaHe JUTMHE pa3roHa BO3AYITHOTO
Ha Oeperax | BBICOTa, M MOTOKA, KM
BOJIOEMA 0,05 0,1 0,2 0,5 1 2 3 5 10
Tpasa 0,1 097 | 0,93 | 0,99 | 1,00 1,0 1,0 1,0 1,0 1,0
Kycrapauk 50 040 | 055 | 0,70 | 0,85 | 0,95 | 0,95 1,0 1,0 1,0
Jlec 20,0 015 025 040 | 060 | O,75 | 085 | 090 | 095 | 10

3.4.6. TIpu orcyrcTBUMM HaONIOAEHWH HA METEOCTAHILMH 32 €CTECTBEHHOW TEMIIEpaTypoi BOABI te
OHa OMpeJersieTcs o TeMIepaType Bo3ayxa g mo rpaduky puc. 18 [8].
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Puc. 18. 3aBucuMocTb ecTeCTBEHHOW TEMIEpPaTyphl BOIBI te OT TeMIiepaTypsl Bo3ayxa (:
MpH HapacTaHuM = == == ™ IIpu yMEHBIICHUU

3.4.7. OnpeznenB HOPMATHBHYIO XapaKTEPUCTHKY BOJOXPaHMIHUINA, IUIONA]b AKTUBHON 30HBI H
CpeMHEMECSIYHbBIA  [MPKY/SIIIMOHHBIA  PacXoll 3JCKTPOCTAHIUWH, HAXOMUM YJICTbHYIO AaKTHBHYIO
IO Th MO BhIpaXkeHH!o (6).

3.4.8. Tlo BenmuuHaM W, te, W M CcpemHEMeCSYHOMY Iepenany TeMIepaTyp B KOHJEHCAaTopax
anekrpocTanimu Dt mo HomMorpamme 17 ompemenum meperpeB d, a mo ¢opmyne (7) - HCKOMYyHO
TEeMIIEPATYPy OXJIAXKICHHOW BOJBI, KOTOPAs U ABIISETCS HOPMATHUBHOM.

3.5. ITopsiiok comocTaBaeHNsI HOPMATHBHBIX 1 (aKTHYECKUX MOKa3aTeJieil padoThI

3.5.1. TIpoAOMmKHUTEIEHOCTD IMKIIA U3MEPEHHIA OMPEIENAETCS IO PopMyIie

W
L =h=2x. (9)
rae h - ryOrHa BOZOXpaHUIIHIIA, M;
W5y, - 00IITas TUIOMIAH BOJOXPAHIIIHIIA, M
Q - MPKYJISIIIMOHHBIN pacxoj, M°/CyT.

o011

Ecnu 3HaueHue mmensiercs or 1 10 5 m*cyr/M® u h B cpemmem cocraBmser 5 M,

MIPOIOJKUTEIBHOCTh IMKIIA U3MEpeHuil coctaBuT 25 > [] > 5 cyr. Jlnd HaJAe:KHOCTH U3MepeHui []



NpUHAMAaeTcsl paBHBIM 1 Kajl. Mec; KpoMe TOro, B pacderax HCIIONB3YIOTCS JaHHBIE CTaHAapTHBIX
METEOPOJIOTHYECKUX HAOJIIO/ICHUH, OCpEIHEHHBIE 32 MECSYHBINA TIEPHO/.

B atOoT mepumonm u3MepsroTCS  TEMIEpaTryphl  OXJIQXKICHHOM  BOJBI, IOCTyHamoomied u3
BOJIOXPaHMIININA, TIepenaj TEMIIEpaTyp U pacxo/] IUPKYISIIUOHHOW BOJIBI, @ TAK)KE CKOPOCTh BETpa Ha
BbICOTE 2 M, BJIQ)KHOCTh BO3/[yXa M €CTECTBEHHAsI TEMIIEpaTypa BOJIbI.

3.5.2. CpexnemecsiuHblii iepenaa TeMmmneparyp B koHgeHcaropax TOC Beraucsercs mno gopmyne

Dt, + D, +...+ DY,
Dt = , (10)
M
rae M - 4icio CYyTOK B JAHHOM MECSILIE;
Dt , Dt,, Dt, - cpemHecyTOuHBIH TMepenas Temieparyp B KoOHAeHcartopax 1o Bcedr TOC,

OHpe)leJ'IHeMHﬁ 1o (bopMyne
_ 4, +Q,Df, +...+Q, Dt
DtM — QlDtl QZDSti3 Qn Dtn . (11)

rac (31, (32, very Qﬂ - CpCAHCCYTOUYHBIC paCXOAbl BOJbI B KOHACHCATOPAX 1, 2, LNy

SQ - 00IMIA CpeTHECYTOYHBII UPKYISIITMOHHBIN PacxXo;

Dt, - cpeanecyTouHbl nepenaj TeMIepaTyp KaxJI0ro KOHJEHCATOpa, ONpelesieMbli eXXeuacHo o
MOKa3aHUAM TePMOMETPOB JI0 U IIOC/Ie KOHJEHCATOPOB, PaBHbII
DT, = D + D, +....+ Db, .
24
3.5.3. LIupKynsyoHHBIE PAcXOJbl OXJIAXKIAIOUIEH BOABI HAa KOHAEHCATOPHI ONPENENSIOTCS C
MOMOIIBI0 CerMEHTHHIX auadparM. CpenHecyTOYHBIE pAcxXo[bl Ui BCEH DIIEKTPOCTAHIMU
ompenensores no Gopmyse

(12)

n i — —_— —_—
SQ=Q;+Q, +..+Q,, (13
e Q, Q,, ..., Q, - cpeaHECYTOUHBII PacX0 BOMIBI TS KAX/I0TO KOHIEHCATOPA.
CpeaHeMecsUHOE 3HAUEHHE IUPKYIAIHOHHOTO PACX0/la OMPEIeNAeTcs Kak
n _ n _ n _
Q+aQ,+...+aQy
1 1

Quec = v , (14)

= Qo

= Qo

rzie N - KOJIMYEeCTBO KOHJIEHCATOPOB;
M - gucio cyrok B Mecste.
3.5.4. Cpennecyrounas TeMneparypa BoJbl Ha BXOJIE B KaXK/IbIii KOHAEHCATOP ONPEIEIsIeTCs] KaKk

= _biutho .t

t = 2i1 ~ 2i2 2i24 , 15

2i 24 ( )
e by, ..., bjoy - H3MepeHHas Temieparypa Boasi B 1, 2, 3, ..., 24 1.

CpennecyTounas TeMIIEparypa OXJaXKIEHHOW BOABI JUIA 3JIEKTPOCTAHIMH ONPENENSeTCs 10
(dopmyie
_hin b+t

Bieyr = , (16)
icyr n
r7ie N - KOJTHYECTBO KOHICHCATOPOB.
CpenHeMecsiuHasi TeMIepaTypa OXJIaKJIeHHON BOJIbI, nocrynatomeit Ha TOC, paBHa
= _ t2cyTl+t2cyT2 +"'+t2cyTM 17
t2Mec - ' ( )

M
rae M - gmcno qHeilt B Mecse.

M _
3.5.5. Cpennemecsunble NaHHbIE LUPKYILIIUOHHOrO pacxoma a Q.. , Hmepemaga temmepatyp D,
1

TEMIEePaTYpPhl OXJIAXKICHHON BOJBI (o, @ TAKIKE CPEHEMECSYHBIC TAHHBIC CKOPOCTH BETPa HA BHICOTE
2 M HaJX BOIHOW MOBEPXHOCTHIO W, TEMIIEpaTyphl BO31yXa (] M €CTECTBEHHOU TeMIepaTyphl BOIBI e
3aHocATCs B Ta0u. 9.

M _
356. Ilo cpenHeMecsuHOMY LUPKYIIUHOHHOMY pacxony aQ,. ¥ kodbduuueHry
1

3(1)(1)8KTI/IBHOCTI/I BOAOXpaHWIUILA-OXJIAAUTEIIA OINPCACITIACTCA O6H_Ia$[ " yAcJibHasd 1mjiomaiab AKTUBHOMU
30HBI.
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3.5.7. Tlo wu3BecTHBIM Wy, te, W u T, oOmpenenseM CKOPPEKTHPOBAHHYKO TEMIEPATypy

OXJIAXKICHHOH BOJIBI t,, HCTIONB3Ysl HOMOrpaMmy puc. 17.

3.5.8. CkoppekrtupoBaHHass TeMIlepaTypa OXJIaXISHHOW BOJABI CPaBHHMBAeTCs C HaOIIOJEHHOU
CpemHEeMECSIYHOM TeMIepaTypoil OXJIaXKACHHON BO/IbI. X HecoBmajieHue (€CIi OHO €CTh) OOBSICHIETCS
HEYCTAHOBHUBIIMMCS TEIIOBBIM PEKMMOM BOJOXPAHUITHUIIA-OXIAAUTENS, HECTAOUIBHOCTBIO TEIIOBBIX
W TUIPABIMYECKMX HATPY30K, HAPYIICHUSIMH B paboTe TUIPOTEXHUYECKUX COOPYKECHHM
BOJOXPaHUJIHII-0XJIaTUTEN M.

3.5.9. Tabmuua 9 sBiseTcs exxeMecsYHONH (OpPMON OTUYETHOCTH, KpoMe HOs0ps, neKkalps, stHBaps,
beBpans u Maprta, korma, cornmacHo I[ITD, Ha B0J03a0OpHBIX COOPYKEHHAX IMOICPKUBACTCS
TemIiepaTypa Boabl He Hike 5 °C.

3.5.10. 3amaum HKCIUTyaTalMOHHOTO IIEPCOHANA I10 KOHTPONIIO 3a IIOKa3aTeNisiMH  padoThI
BOJIOXPAHMIIUIIA - OXJIAJUTENS U PEKOMEH/IAIMH 110 €r0 OPraHH3all|U IPUBECHBI B MPHIOKCHHUAX 3 U
4.

[Mpunoxenune 1

METOJAYECKHUE YKA3AHUSA IO MPOBEPKE OXJIAXKIAIOIIENA CTIOCOBHOCTH
I'PAJUPEH

1. Jlnst npoBepKH OXJIaXJaoIIel ClIOCOOHOCTH IPaAupHHU CIEAYET IPOBECTU €€ SKCILTyaTalluOHHbIE
ucnelTanus. J{ist 3Toro B mporecce HaOMIOACHUH 3a TEMIIEpaTYpHBIM PEKUMOM palboThl TpajvpHH B
TeIIble JTHU U3MEPSIOTCS U 3aIMCHIBAIOTCS B KYPHAJ CIEAYIOIIUE BETUNUUHBI:

a) TeMIeparypa aTMOc(epHOro Bo3yxa, nu3MepsieMas aCUpPalOHHBIM IICHXPOMETPOM 10 CYXOMY
1 BIIAXKHOMY TepMOMeETpaM ¢ 1eHo aenenus mkaisl 0,2 °C;

0) ckopocTh BeTpa, ompenenseMas C IIOMOIIBIO  damleyHoro aHemomerpa ®rocca,
YCTAHABIMBAEMOr0 Ha BBICOTE 2 M OT IIOBEpXHOCTH 3eMiH. Ilcuxpomerp u aHEMOMETp
YCTaHABIIMBAIOTCS C HABETPEHHOM CTOPOHBI IPaJIMpHHY,

B) TeMIepaTypa BOJbI, H3MepsieMas Ha BXOJAC B TPaJUPHIO PTYTHBIMH JaGOpaTOPHBIMH
TepMomeTpamMu ¢ renoit Aenenus mkaisl 0,1 °C. TepMoMeTps! BCTaBISIOTCS B KAPMAHBI MOJBOJISIINAX
BOJIOBOJIOB, 3aII0JIHEHHBIE MAIIMHHBIM MacllOM,;

r) TeMmrmeparypa OXJaXICHHOH BOJbI, U3MepseMas TaKMMHU ke JJAOOPATOPHBIMU TEPMOMETPAMHU,
3aKJIIOYEHHBIMH B OIpaBax M OMYIIEHHBIMH Ha MPOYHOW TECbMEe B KOJOAIBI Mepesl OTBOJSIINM
KaHaJIoM OacceifHa rpaJupHU.

2. Kaxxoe HaOmoieHre (OMBIT) JODKHO MPOBOAUTHCS HEMPEPhIBHO B TeueHue 6-8 1 yepe3 30 MuH
B TIEPUOJ MaKCHMyMa THEBHOH TeMIepaTypsl HapyxHoro Bozayxa (mpumepHo ot 10 mo 17 wu).
[TpoBonuTh HaOMIOAEHUS BO BpeMsI AOXK/Is1 HE PEKOMEHYETCS.

3. HalOmiomeHus HYXHO NPOBOAWTH INPH TPEX pPAa3JIMYHBIX pacxogax BOABI, IOJaBaeMoOd Ha
TpaJMpHIO. MAaKCHUMAaJIbHOM, CpeJHEM W MHHUMaJbHOM. [IpM KaXJOM  yCTaHOBUBIIEMCS




THIPABIIUNICCKOM PEKHUME HAOIIOCHUS MPOBOIATCS B TeucHue 3-4 qH. HaOnroeHus pOBOISITCS MPU
mepenanax Temrepatyp He MeHee 8 °C M IUIOTHOCTU OPOIICHUS HE MeHblne 4 M3/(‘I>MZ). [pu sToM
MUHHAMAJIbHAS YeIbHasl TEIIOBasi Harpy3Ka rpaJupHU He JobKHA ObITh MeHbie 30 Mkai/ (q>M2).

4. Pacxon BOIbI, IOJABAEMON HAa WCHBITHIBAEMYIO TPATUPHIO, PETYIAPYETCS KaK YHUCIOM
BKIIFOYACMBIX B pabOTy IUPKYISIMOHHBIX HACOCOB, TaK M OTKIIOYCHHEM JpPYTUX TPaJUpPEH,
paboTarNMX MapauieabHO ¢ UCTBIThIBAeMONH. MUHUMATBHBIA PacXoj BOJBI MOXKET YCTaHABIHUBATHCS
JPOCCETMPOBAHUEM €€ 3aJ[BIKKaMH Ha TMOABOASAIIMX BOMOBOAAX HCIBITEIBACMON TpajMpPHH.
[IpukpeiTHE 3aJBHXKCK CIEAYET MPOU3BOMUTH HA OMUHAKOBOE YUCIO OOOPOTOB, YTOOBI Ha KAXKIYIO
MTOJIOBUHY TPAJIUPHH MOCTYIAIO MPUMEPHO OJMHAKOBOE KOJIUICCTBO BOJIBI.

5. CranioHapHbII THIPABIUYCCKUA PEXKUM pabOTHI TPaIUPHHU YCTAHABIUBACTCS 3a 2 U JIO Havajaa
HAOIOACHUA I TOrO, YTOOBI WCKIIOYHThL WHEPIIMOHHOE BIIMSHHE BMECTHMOCTH pe3epByapa
TpaJpHA HA TEMIIEPATYPy OXJAXKICHHOW BOJBI. 3a 3TO BpPEeMs CIEAYeT HU3MEPUTHh PacXOlI BOJBI B
MTOJIBOJISAIIMX BOJOBOJAX TPAJUPHHU U ONPEICTHUTh TUNIOTHOCTE OponIeHus . Jlo u3MepeHust pacxojia BOIbI
HEO0XOIMMO TIPOYUCTHTH BCE COILIA HA TPaJIUPHE W 3aMEHUTH HEHCIPABHBIC COILIA.

6. Pacxox Bompl ompeaernsieTcss W3BECTHBIMU CIOCOOAMU, Yalle - MyTeM H3MEPEHHUS CKOpOCTed
TEUYCHUS BOJBI B HAMOPHBIX BOJOBOJAX C IMOMOIIBI0 THIpoMeTpuueckux TpyoOok [lpanmmins u I1-
00pa3HbIX JU(MaHOMETPOB C 3alOJHEHHEM BOJa-Bo3ayxa mo [3]. Pe3ynbTaThl U3MepeHusi pacxoja
BOJBI IOJDKHBEI BHOCHTHCA B Ta0i. I1.1.

Tabnuma I1.1
JlaHHBIE U3MEPEHUS PacX0JI0B BObI
Ha rpaaupHe No AJIEKTPOCTAHIUH

[Tepenan Koaddurmment | [aBnenne Cpennmii Pacxoz Bogp! 1o o

TTABJICHUH TI0 | pacTpeeICHUs BOJIBI B HAIrop BOJBI BozoBomam Q, M*u )
mMaHOMETPY | CKOpPOCTEH 1Mo | TTOBOJISIIEH nepen 5 g
; B | Z
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PykoBonuTens UCHbITaHUM

(moxnuce)

7. Mo xypuanam HaOmronenuit (popmy sxyprHama cm. Tabn. [1.2) HOICYMTHIBAKOTCS CpEAHHE
W3MEpEeHHBIE 3HAYEHUS 33 IPOBEJCHHBIN OIBIT B TEYEHHE JHS MPU CTALMOHAPHOM THAPABIMYECKOM
pexuMe paboThl TPaUpHH.

Tabnuma I1.2
HaumenoBanue 31eKTpOCTaHIH OmbiT No

JlaTa omnbiTa

YKYPHAJI HABJIFOJIEHUI HA TPAJIUPHE Ne [UIOIIAJIBIO OPOILIEHUST _ m?

W3MepeHHBIN TOCTOSHHBIN pacxo/ BOABI 32 BPeMs OIbITa COCTABIISET M3/‘I,
IUIOTHOCTH OPOIIEHHS M/ (a%1?)

= Temneparypa HapyKHOTO Temnepatypa BOZIBI IO INokazanus . 0 B
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n

Cpennue - - - -

INepenan Temmneparyp Boasl (cpenuuii) Dt = tf’ -td, °C

Y nenbHast TemioBas Harpyska (cpemnsis) qDt, Mian/(wx?)
BnaxkHocts Bo3myxa (cpenssis) j , %
CkopocTb BeTpa (cpemusiss) W, m/c
BapoMmerpuueckoe TaBlieHHE B TEUYCHHE OIBITA Pg, MM PT.CT.

Habmrogarens

(moanwce)

8. IToncunTaHHbIe 1O XypHAIaM HaONIOICHUN CPETHUE 3HAUCHHS JUTSI KaXKIOW TPAIUPHHA CBOISTCS
B Tabxn. I1.3.

Ta6nuna I1.3
Pe3ynbraTel HaOIrOIEHUI Ha rpagupHe Ne
IUTOIAABI0 OPOILIEHHS M 2IEKTPOCTAHIUU
Iloka3aTenn JaTa u mepuon HabmroneHwi, 4 | [Ipumeyanne

Pacxo/1 BOJIBI, MOCTYIAIOMICH Ha rpagupHio Q, M/d
ITnoTHOCTS OpomenHs ¢, M™/(ui’)

Temmepatypa mocrynaromei Bojsl tf’ , °C

Temnepartypa oxj1akxI€HHOU BOJIBI tg’ , °C

[epenan Temmepatyp Boasl Dt = tf’ - tg’ , °C

Y 1enbHast TemIoBast Harpyska rpaupan DX, Mian/ (wsr?)
TemnepaTypa HapyKHOTO BO3[yXa IO CYXOMY TEPMOMETPY
q,°C

TemmepaTypa HAapy)KHOTO  BO3[AyXa MO  BJI&XHOMY
tepmomerpy t, °C

OTHOCHTENbHAS BIAKHOCTh HAPYKHOTO BO3ayxa j ,%
CKOpOCTh BETpa Ha BBICOTE 2 M OT MOBEPXHOCTH 3eMJIH W,
M/c

BapoMmerpuueckoe TaBICHUE Pg, MM PT.CT.

3HaueHHEe  TEMIIEPaTypbl  OXJIAKACHHOHW  BOOBI IO
HOpMaTHBHOMY rpaduky tp, °C

OtkioHeHHe (DAKTUYECKOH TeMmepaTypbl OXJaIeHHOI

BOJIBI OT pacuetHoi D = tg’ -1, °C

Wmnxenep no sxcrnyatanuu I1TO

(moxnvce)

9. o cpeaHuM JaHHBIM HAONIOAEHWH, CBEJICHHBIM B 3Ty TaONHMILy, ONpenessieTcsl TeMIepaTypa
OXJIQXKJICHHOM BOJIBI COTJIACHO HOPMATHUBHOM XapaKTEPUCTHKE, OTHOCAIIEHCS K TpajupHE NaHHOW
KOHCTPYKIIUH.

JI1s Ka)KJ0ro OIbiTa HaXOAUTCS OTKIOHEHWE (DAaKTHYECKOH TeMIlepaTyphl OXJIQKIEHHOH BOABI OT
paccunTaHHOM IO HOpPMaTHBHOM xapakrtepuctuke. CpeaHee OTKIOHEHME U3 BCEX OIBITOB,
MPOBEJICHHBIX MPH pa3HBIX CTAI[MOHAPHBIX THAPABIMYECKUX peXUMax paboTel rpagupHu (T.e.
MaKCUMAJBHOM, CPEJHEM W MHHHMAJbHOM pacXojie BOJABI HA TPAJUPHIO), SBISETCS IMOMPABKOW Ha
COBMAJICHNE HOPMATHBHOM XapaKTEPUCTUKH C HATYPHBIMU JAaHHBIMH, €CIIM OHO COCTaBIIseT He Oojee
+1,0 °C. Ecnn e oTkiIoHeHHE (DaKTHYECKOH TeMIepaTypsl OXjIaxaeHHoN Boxsl npesbimaer +1,0 °C,
Tpebyercsl epecMOTp M BBIOOp HOBOW HOPMATHBHOW XapaKTEPHCTHKH [UISi UCIBITAHHOW TpaJupHH
coryiacHo pasn. 2.2 u 2.3.

10. Oxnaxparomasi CHOCOOHOCTb T'paJMpeH BCIEACTBHE CTapeHHs W pa3pylleHHs BOJAO-




OXJTAXKIAMONINX KOHCTPYKIIMA C TCUYCHHEM BPEMEHHM CHUXkaercsa. [103TOMy B 3KCIUTyaTallMOHHBIX
YCIIOBUSIX TI0 Mepe HeobxomumocTu (depe3 1-2 roga) B JIeTHEE BPEMS MEPCOHAT PEKUMHON TPYIIIIbI
[ITO wnm mexa Hamagkd oOO0SM3aH TPOBOJWTH HCHBITAHUS TPAJUPEH C IICTBI0  ONMpPEICIICHUS
OXJTAXKIAOIICH CIIOCOOHOCTH M YCTAHOBJICHUS ONTHUMAJIBHOTO PACIPENEICHUS THIPABINYCCKUX U
TEIUIOBBIX HATPY30K MEXIY TPaJUpHAMU. B 3amady MCHBITAaHUIA BXOJWT TAKXKE BBISBICHHC MPUYUH
HEYJIOBJICTBOPUTEIFHOT'O OXJIAXKJCHUS BOABI C pa3pabOTKOW MEpONPUATHI MO WX YCTPaHCHHUIO.
Hanpumep, ycraHOBIICHHE pPaBHOMEPHOTO OpOIICHWS W TEIUIOBOM HArpy3KH IO IOJIOBHHAM MU
JTudhepeHITMATBHOTO UX PaCcpe/ICIICHHS 110 30HaM BHYTPH TPaTUPHU.

Jlo mpoBeneHWs WCHBITAHUM TpagupeH CleayeT MpUOOPECTH 3amacHOW KOMIUIEKT IPUOOpOB,
yKa3aHHBIX B Ta01. [1.4.

Ta6mnuua I1.4

[epeuens mpuOOPOB, HEOOX OMTUMBIX JIJIS IIPOBEACHUS HCITBITAHUIMA

HaumenoBanue KonugectBo mpubOpoB JyIs TpaupeH
IUIOIAABI0 OPOLLIEHHS, M

1o 1200 | 1600-2600| 3200 |4000-4200| Gonee

4200
TpyOKH rHAPOJMHAMUYECKUE 2(1,0*| 3(1,5* |3(20*| 3(25* |4(3,0)*
Judmanomerpst [1-o6pasnsie mmHO#M 600 MM 2 3 3 3 4
Pryraeie tepmomerpsl co mxkanmod 0-50 u uenoit| 4 6 8 8 10

nenenus 0,1 °C (FOCT 215-57) anst usmepeHust
TEMIIEPATYPhI BOJBI B TPYOOITPOBOAAX IPajUpeEH
DIIEKTPOTEPMOMETPHI JIUCTAHIIMOHHBIE 2 4 4 4 4
runponoruueckue ['P-41IM-1 co mkamoii 1; +35 u
nenoit genenus 0,1 °C (TY 25-04-1900-73) st
HU3MEPEHUS] TEMIIEPATYphl BOABI B KOJOALAX Ha
muctannuu 40 m

IMcuxpomerp acnupanuuonssit MB-4M (I'OCT 6353- Bcero 2
52), norpemHocth u3MepeHus temmnepatypst £0,1 °C
Anemometpbl pyunbeie yamieunsie MC-13 (IOCT Bcero 2

6376-74) wiaM KOHTaKTHbIE aHeMoMeTpbl M-25
(BapmanT Il; TY 08-93-59) ¢ peructpatopom M-97
(TY 52-07-194-71) [4]

CexkyHIOMEpbI Bcero 2
Bapomerp-anepoun BAMM-1 co mkamoii 600-800 u Bcero 2
nienoit genenus 1 mm pr.ct. (TOCT 6466-53)

l'urpomerp BoONOCHOW B Kpymioi ompaBe M-68 Bcero 3

(MBK), TY 25-04-1818-72, co mkamnoii 30-100%,
norpemHocth He 6onee 10% (TY 25-11-1333-77)

* B ckoOkax IpuBe/ieHa JUIMHA TPYOOK B METpax.

[Mpunoxenue 2

YKA3AHMUSI IO OPTAHU3AIIAW ITATHOTO KOHTPOJIS 3A PABOTOM
I'PAJUPEH

1. Vcxonst u3 ombITa 3KCIUTyaTallud U pe3yNbTaToB HATYPHBIX UCIBITAHUH U1l BEACHHUS KOHTPOJIS
3a paOOTOM IpaiupeH 1 HOPMHUPOBAHUSA UX MOKa3aTelled He0OX0IUMO U3MEPATh PACXOJl OXJIaXKJA0IeH
BOJIbI, MOCTYyHAMOMIE!l Ha OXJaXJeHHe IO BOAOBOJAM, C TOUHOCTbIO 3-5%. [l 3TOro Ha KaskaAoM
HOIBOZAIIIEM BOJOBOJIE YCTaHABIMBAETCA cerMeHTHas auadparma Beicotoit 0,17D,, (puc. I1.1), rae D,
- CpeaHMI BHYTPEHHHH JHMaMeTp BOJAOBO/A, HM3MEPEHHBIH I10 IIECTH-BOCBMH JHaMETPaIbHBIM
HampasieHusM [3].

Ilpn yka3aHHOW BbIcOTE nuadparMbl pacxoi BOJBI MO Iepenaay JaBICHWH ONpenensercs Mo

bopmyie
Q= DEPJ% , (1L.1)

rae D, - BHyTpeHHHi 1uaMerp BonoBoxa (cpenHuii), cm;




N 2,
Dp - nepenaj naBieHuil Ha quadparme mno qudhmMaHoMeTpy, Kre/M®;
Q- IIOTHOCTH BOBI, K/M°,

a=0 830

T

20 | A

Puc. I1.1. CermenTHas quadparma:
1 - HanOPHEII BOMOBOJ; 2 - CETMEHT;
[-VIII - nanpaBneHus usMepenus auamerpa D s onpenenenus D,

B kadecTBe natumka mepenaja JaBIeHUH K nuadparMe mpucoequHsercs auddepeHIrnanbHbIi
MeMGpanHbiii MaHoMerp THna JM kiacca Tounocts 1 ¢ amamasonom msmepenms 0-630 krc/m?, a B
KauecTBe BTOPHUYHOrO MpHOOpa HA TEIUIOBOM IUTE YIPABICHUS YCTAHABIHMBACTCS JUCTAHIMOHHBIN
mokassiBaronuii pacxomomep tuma JITP xiracca Tounoctu 0,5 co cranmapTHO# nikanoi. s pasHbIX
JIMaMETPOB BOIOBOJIOB PEKOMEHIYIOTCS pa3invHbIe mKasl (Tabi. I1.5).

Ta6muua I1.5

PexoMeHnyeMble 1IKalbl pacXoa0MeEPOB

Juamerp BosioBoa, MM | BepxHwuii npenen mikaisl, M Juamerp BooBoaa, MM | Bepxuuii mpeesn mkansl, M
500 1600 1600 16000
600 2500 1800 20000
700 3200 2000 25000
800 4000 2200 32000
900 5000 2400 40000
1000 6300 2600 50000
1200 10000 2800 50000
1400 12500 3000 63000




2. Jlas KOHTpOJsl YpOBHEH BOIBI B pe3epByapax TIpajupeH HeoOXOJMMO YCTaHaBIIUBAThH
MOIJIABKOBBIC TUCTAHIIMOHHBIC YPOBHEMEPDI, IPUMEHSEMbIC B THAPOMETPHH.

Jl1st mepruoAnuecKoro u3MepeHust KoneOaHuid ypoBHS BOMIbI MpUMeHseTcs AaTtuuk M-96-9 (TV 25-
08-639-70) ¢ morenromerpom IITIMII. TTorpemsocts npubopa 0,1%, npenenst uzmepenus 0-300, O-
600, 0-1200 cm.

B kauecTBe maTyrka ypoBHEH MOXHO MPHUMEHSTh TaKKe MOMIaBkoBoe yctpoiicteo I'P-83 (TV 52-
08-303-74) ¢ ammuurynoii konedanus yposus 1,0 M u morpemHoctbio 0,2 mMM. JIisi KOHTPOJs
NIpe/IeNIbHBIX YPOBHEH B pe3epByape TIpaJMpHA MOXXHO YCTaHOBHTH peje ypoBHed Ttuma PII-65,
KOTOpOE JIOJKHO OBITH CBSI3aHO C Pelie 3JIeKTPONPHBO/IA 3aBMKKH Ha BOJOBOZIE J00aBOYHOM BOJIBI.

3. Jnst u3MepeHusi JaBJCHHs B HAMOPHBIX BOAOBOIAX IrpaiaupeH ¢ TouHocthio +(1, 1,6)% moryt
OBITH MCIIOJIH30BaHbI JaTYUKU naBieHus tina MO/l kiacca TouHOCTH 1 ¢ BTOPHYHBIM [TOKA3bIBAIOIIIM
npudopom Ttuma KIIJ[ kmacca Tounoctu 0,5. DT mpubOOpsl PEeKOMEHAYIOTCS CO CTaHIAPTHBIMU
IIKaJaMd WM3MEPEHMsl JaBJIEHHS B CIEAYIOIMX BEPXHUX Tpeneiax: Uil TpagupeH IUIOMAAbIo
opourerus 10 2100 m? - 0,1 MITa (1,0 krc/em?); 2600-4200 m? - 0,16 (1,6); 6oee 4200 m? - 0,25 MITa
(2,5 kre/em?).

4. TemmepaTypa BOIbI B TpaJdpHIX Ha BXOJIE M BBHIXOJE MOXET H3MEPSAThCS C IOMOIIBIO
aBTOMaTHYECKOT0 PEXMMHOTO PErUCTPUpPYIOIIEro ruposornueckoro nocra ['P-103 ¢ rounoctsio +0,2
°C (TY 25-04-1651-72) [4].

5. B xauecTBe qaTynka TeMIEpaTyp Hapy>KHOTO BO31yXa 110 CyXOMYy ( U BIIa)KHOMY t TepMomeTpam
JUISL OTIPE/IENIEHHS BJIaYKHOCTH BO3/yXa MOXKET OBITh MCIOJIB30BaH CTAHJIAPTHBINA JJIEKTPOIICHXPOMETP C
JIByMSl TEPMOMETpPaMH COIPOTHBIICHHUS, OIWH M3 KOTOPBIX OOEpHYT HENPEPHIBHO CMavyMBAEMBIM
OatucroMm [5]. 3amac MUCTHIIIMPOBAHHON BOIbI (KOHACHCATAa) B Oayke PACCUMTAH HA HEMPEPHIBHYIO
paboty asJnexTporcuxpomMerpa B TedeHHe 24 4. Acnmpanusi BO3JyXa IPOU3BOIAUTCS TYpOWHKOH C
anextpoasurarenem /I1-13. TepMoMeTpbl COMTPOTUBIIEHHST COEANHEHBI C PETUCTPUPYIOIIUM ITPUOOPOM
9JIEKTpONpoBO/IaMH. B kauecTBe perucrpupyromiero npubopa ucrons3yercs camornucer; turma OIITT
WJIN MOCT TTIOCTOSTHHOTO Toka Trna MO-62.

[lcuxpoMeTpoM MOXHO MOJB30BATHCSI TOJNBKO IIPU TTOJIOKUTENBHBIX TEMIIEpaTypax HapyKHOTO
Bo3/yxa. Ha 3uMHMIT nepros ncuxpomMeTp u3 MeTeoposIornieckoi Oyaku youpaercs.

Bmecto m3mepenus ( U t MOXHO M3MepATh ( M j, Ul 4YEro NPHUMEHSETCS U3MEPHTENb
TEeMIepaTyphl U BIaXXKHOCTH Bo3ayxa Turna UTB-1.

6. TlepBuyHble IPUOOPHI (TATYMKH), pacroaraeMblie Ha TPYOOIPOBOJIAX TPAUPEH, MOIKHBI OBITH
3alMIIEHBl OT aTMOC(EPHBIX OCaJKOB M Pa3MOpPaKMBAaHUS B 3WUMHEE BpeMs Tojia, a TaKkXke OT
CIIy4aifHOT'O TIOBPEX/IEHHUS IPY PEMOHTAX I'PajiupeH.

7. DIEKTPONICHXPOMETP U JIPYTHe METEOPOJIOTHYECKHE NPUOOPHI JODKHBI OBITH YCTaHOBJICHBI B
cTaHaapTHO# kamo3uiiHoil Oynxe tuma BC-1 (FOCT 14211-69), pacmonaraeMoil Ha OrOpOXKEHHOM
METEOPOJIOTHYECKOM ITYHKTE, Ha KOTOPBIN MCKIIFOUAeTCsl MOoMaJjaHue BHIOpPOCa TEIJIOBBIX IIOTOKOB U3
TpajIupeH W TIIaBHOTO KOpIyca IIpU TOCIIOJCTBYIONIEM HaIlpaBJieHUH BeTpa. byaka pacnonmaraercs Ha
noncraBke (TY 52-07-267-21) ¢ necenkoii (TY 52-07-104-71).

8. Jlnst neprorueckoro U3MepeHus CpeHeil CKOpOCTH BeTpa Ha CTaHAAPTHON METEOpOIOrnIecKOn
maute [1P-54 (MM-49) (TY 25-04-1742) ycraHaBiuBaeTCs KOHTAKTHBIN aHeMomeTp M-25 (Bapuanr I,
TV 08-93-59), koTOpBIil OAKITIOYAETCS K JFOOOMY PErUCTPATOPY ISl KOHTAKTHBIX aHEMOMETPOB HJIH
K DJIEKTPOMEXaHUUECKOMY CUETYHKY UMIYbCOB. [Ipenensl nuamepenus anemomerpa 0,5-35 m/c, mopor
gyyectBuTepHOCTH 0,4 M/c; orpentrocts cocrapisier (0,1, 0,03)w.

B CypoBBIX KIMMAaTHUECKHX YCIIOBUSIX PEKOMEHAYETCs K IPUMEHEHHIO YHHBEpPCaJIbHBIN
anemopymborpad M-64M (J1.82.788.003 TO) ¢ perucrparopom PIIB. Jluamason uzmepenuii 1-40 m/c,
nopor uyectButenbHocT 0,6 m/c, morpemHocts £(0,5, 0,05)w. [Tutanne oT ceTH MepeMEeHHOro TOKa
220 B. Pexxum paboThI HEMPEphIBHBIN, rapanTusi 6e3otkasHoi padoter 2000 4 [4].

[Ipu ycraHOBKE aHEMOMETPOB Ha METEOPOJIOTHUECKOI MauTe HEe0OXOAUMO IPHUBOANTH U3MEPEHHBIE
CKOPOCTH BETpa Ha BBICOTE Ny, K CKOPOCTH BETPa Ha BBICOTE 2 M OT IOBEPXHOCTH 3eMJIU 10 hopMmyTe

W=W, g—= (T1.2)

e W - CKOpOCTb BeTpa Ha BbIcoTe durrorepa, M/c;

hy - BeICOTa (hirorepa MeTeocTaHIUH, M.

9. Bce BropuuHbIE TPUOOPBI, PETUCTPUPYIOIINE U3MEPEHHBIE MTapaMeTPhl MO TPAJAUPHSIM, JOJDKHBI
OBITH COCPEOTOUYEHBI HAa OJJHOW CEKIIMH TETIOBOTO IIUTA YIPABICHHSI.

10. DAEKTPOIMHUY CBS3H JATYUKOB CO IIUTOM BTOPHYHBIX ITPUOOPOB JOIKHEI OBITH BBHITIOIHEHEI B
cootBercTBHH ¢ TpedboBanusmu 1T, ITYD u CHull.



11. Bapomerpuyeckoe IaBiieHHE W3MEpsSeTCs aHepoWaAoM, ycTaHaBimBaeMbiM Ha BIIY, ¢
TOYHOCTBIO +1 MM pT.CT.

12. TlepeuncnenHple TPUOOPHI YCTAHABIMBAIOTCS ISl ITATHOTO KOHTPOJISI 32 pabOTOM IrpaJupeH u
HOPMHUPOBAHUS TEMIIEPATYPBI OXJIAXKACHHOH BOJIBI.

W3mepenns Bcemu npudopamMu IPOBOJSITCS B TEUEHHUE CYTOK C MIEPHOANYHOCTHIO B 1 4 M 3amKChIO B
CYTOYHBIH JxypHan pabotel rpaauphu (Gopma A, tabi. I1.6).

Ta6muma 1.6
®dopma A
HaumenoBanue 31eKTpOCTaHIMH Jata
Ny —_ 2
CyTOUHBI KypHAT pabOThI rpagupHu Ne IUIONIAJIBIO OPOLLIECHUS M
Temmeparypa o | = 9 < M3mMepeHus 1o ToJI0OBUHAM TPaUpPHA
HapyXHOr'0 BO3/lyXa § S s % = ]
o Tepmomerpy, °C | 4 = E 2 z
CYXOMY | BIIaJKHOMY “E’ 5 ié’ g 2 5 | Pacxox Bote! Temneparypa | Temnepatypa |
q t 2 E § d; = a Q, M¥u BOJIBI HA BXOZIE |BOJIBI HA BBIXOME| &
z 3 5 =
E S| & 2 d t?, °C t?, °C =
OC g | = s S 1 2
O T

Jle. |IIpas.| Jles. | IlpaB. | Jle. | Ilpas.

,5,:,5“300\ImwthHBpeMﬂmMepeHm,q

NNNNPE R R R R R
WNRPOWOW®O~NO® UMW

24
CpenHecyTOUHbIE IO TpaJUpHe

VY nenbHast ruApaBInyecKas Harpyska ¢ = Fg , M (24?)
op
TemneparypHslii nepenaz Dt = tf) -t?, °C

Y nenbHast TemioBas Harpyska qDt, Mkan/(a?)

Havanpuuxu: 1-if cMeHbl

(moxnwce)
2-i1 cMeHBbl

(moxnwce)
3-i1 cMeHbI

(moxnwce)

Wmxenep I1TO no sxcrmyaTanuu

(moxnuce)



[MpuHnMnuanpHas cxeMa n3MEepeHnit Ha TpaAupHe MokazaHa Ha puc. 1.2,
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Puc. I1.2. [TpuntmnuansHas cxeMa U3MEpEHH Ha TpaIupHE:
1 - cermentHas auadparma Dpy = 500 kre/M?; muddepeHnuatsHbIi MAaHOMET, K1acC TOYHOCTH
1, ¢ npexenom mmeperns 0-630 kre/m?, t = 30 °C; 2 - manomerp tuna M/, kiacc TouHocTH 1,
wikanet 0-1,0; 0-1,6; 0-2,5 kre/em? 3 - Tepmometp compotusiieHust TCII rp. 22, xiacc TouHOCTH 2;
4 - prytHbIi TepMomeTp ¢ nipeaenom uamepenus 0-50 °C; 5 - pene yposneii PI1-65 ¢ npenenamu
mmepenuii 0-0,3; 0-0,6; 0-0,8 m

[Mpunoxenne 3

S3AJAYHA DKCIINIYATAIIUOHHOI'O TEPCOHAJIA 110 KOHTPOJIIO 3A
HOPMATHUBHBIMHU ITOKA3ATEJISIMUA OXJIAKJIAIOIIEN CHOCOBHOCTH
BOJOXPAHUJINIIIA

1. OcHOBHOH 3amaueil SKCIUTyaTallMOHHOTO IE€pCOHAlla IO KOHTPOJIO 3a HOPMATUBHBIMHU
MOKa3aTeSIMUA OXJIAXKAroNeld CIOCOOHOCTH BOAOXPAHMIIHIL SIBJISIETCS MU3MEPEHUE TEMIEpaTyp BOJIBI
Ha BXO/I€ B KOHJEHCATOPHI C 33/IaHHOH TOYHOCTHIO M TOJIEp)KaHHE MUHHMMAIBHOH TeMIlepaTyphl
OXJIAXKAAIOIIEH BOJIBL.

2. YcroiiunBasi paboTa BOAOXPAaHWIMIIA-OXJIAJUTEINSI 3aBUCUT OT MPABMIIBHON IKCILTyaTalliid €ro
THJPOTEXHUYECKUX COOPY)KEHHH. HAmoOpHOH W BOJIOCIMBHOM IUIOTWH, BOAOBBIIYCKHBIX U
BOJ103a00pHBIX KaHAJIOB, CTPYEHAIIPABISIFONINX U CTPyepacHpeeIUTENbHBIX JaM0 1 T.1.

Hamsop 3a cocrosiHMEM THAPOTEXHMYECKUX COOPY)KEHHH OCYIIECTBISIETCS IbE30METPHUCTOM-
00XOYMKOM B CPOKH, ONpe/ieieHHbIe HHCTpYKIMel. KpoMe Toro, Kax/Iplil roj nepe/ NpoXoKaeHueM
BECEHHET0 TIaBOJIKA M TIIOCIE€ HEro CIeNUalbHOW KOMHCCHEH IPOM3BOAWTCS 0OCIEOBaHHE
THApOCOOpYXeHUH. Ha  OCHOBaHMM  pe3ysbTaTOB  HAONIONEHWH W aKkTOB  00CIENOBaHMS
THIPOCOOPYKEHUH OIpeAesseTcss HeoOXoAnMBbIii 00beM PEMOHTHBIX M BOCCTAHOBUTEIBHBIX padoT Ha



THAPOTEXHUYECKHX COOPYKEHUSIX BOJOXPaHHIIUIL-OXJIATUTEIICH.

3. MakcuMasbHO TOMyCTUMAs TEMIIepaTypa OXJIaXICHHOW BOJIBI, OCTYMAIOIICH B KOHICHCATOD M3
BOJIOXpaHWIHIIa-0xIaauTens, paBHa 33 °C. Eciu nsmepeHHas (pakTideckas TeMIepaTypa Ha BXOJE B
KoHIeHcaTop mpeBbiaer 33 °C, HeoOXOUMO MPOU3BECTH OOCICIOBAHHUE WIIH HATYPHBIC HCITHITAHUS
BOJIOXPAHMITUIIA-OXJIAJIUTENS U BBIIBUTH NPHUYMHBI CHIKEHHUS €r0 OXJIaJUTeIBHOTO 3 deKTa.

4. O6cnenoBanme WITH HCTIBITAHKE BOJIOXPAHHJIHIIA-OXJIATUTEISI BBITTOJTHSIETCSI
crieruanu3upoBanHoi opranmsanmein (Corosrexanepro, Termnosnekrponpoekt, BHUUI um. B.E.
Beneneesa u ap.).

[Mpunoxenue 4

PEKOMEHJAIIMH 11O OPTAHM3AINHA IITATHOI'O KOHTPOJISI HA
SJEKTPOCTAHIIUM 3A PABOTOM BOJJOXPAHUJIMII-OXJIATATEJENR

1. Cornacro m. 3.5.1, MPONOKUTENBHOCTh IMKJIA M3MEpPEeHWH NpuHHMaercs paBHod 1 mec. B
NepeyeHb M3MEPSIEMBIX CPEJHEMECSYHBIX MapaMeTpOB, XapaKTepPH3YIOIMX Pa0OTy BOIOXpPaHMIIMIL,
BXOJIAIT:

- TeMIiepaTypa BOJbI Ha BXO/Ie B KOHJIEHCATOP;

- TeMIiepaTypa BoJbl Ha BBIXOJIE M3 KOHJIEHCATOPA;

- IUPKYJISIMUOHHBIA pacxo;

- CKOpOCTB BETpa Ha BBICOTE 2 M HaJ| BOJHOM MOBEPXHOCTHIO;

- TeMIlepaTypa Bo3ayxa I10 CyXOMY U BIIQYKHOMY TEPMOMETpaM;

- TeMIiepaTypa eCTeCTBEHHOH BOJIBI.

2. Temneparypa BOABI Ha BXO/Ie B KOHJEHCATOp M BBIXOJE M3 HEro MU3MeEpseTcs B HAIOPHBIX U
CIMBHBIX TpyOompoBoaax. C 3Toi menplo B TPyOONpOBOIBI BBAPHBAIOTCS KapMaHBl, B KOTOpBIE
YCTaHABIMBAIOTCS TepMOMETPhI (pTyTHbIE, co mikamoil ot 0 g0 50 °C ¢ uenoit menenus 0,1 °C).
Kapman 3amonssiercss MalmyHHBIM MacioM. J[1s M3MepeHust TeMneparyp BOJABI MOTYT HMPUMEHSTHCS
TaK)Xe ¥ TEPMOMETPBI CONPOTHUBIICHHUS!, 00ECTIEUNBAIOIIUE TY K€ TOYHOCTh H3MEPEHHH.

3. Pacxox Boxpl, nocrymaromeit Ha konaeHcatopbl TOC, n3mepsieTcss CerMeHTHBIME JradparMam,
YCTaHAaBIMBAEMBIMH B HAIIOPHBIX TPyOONpoBOAaxX. MeTomiKa U3MepeHus! IPUBEICHA B ITPUIIOKEHUH 2.

4. CxopocTbh BeTpa Ha BeicoTe 2,0 M HaJ[ BOJHOW MOBEPXHOCTHIO U3MEPSIETCS AICKTPOAHEMOMETPOM
¢ touHocteto 0,1 m/c; TemmepaTypa BO3[yxXa MO CyXOMY M BIIQXXHOMY TEPMOMETpaM H3MepsieTcs
anexTporicuxpomerpoM ¢ toyHocteio 0,2 °C, acruparmsi BO3JyXa IPOM3BOAUTCS C IOMOIIBIO
TypOuHKH snekTpoasurarenem JI1-13; oauH W3 TEpMOMETPOB CMayMBaeTCs AWCTHILTMPOBAHHOM
BOJIOH, 3amac KOTOPOI paccuuTaH Ha 24 4. 3amuch TEMIIEpaTyp MPOU3BOIAUTCS C TIOMOIIBIO CAMOITHCITA
OIMIl wmum Mocta mocTossHHOrO Toka MO-62.  DeKTponcuXpoMeTp YCTaHaBIUBAaeTCS B
Mmerteoponorudeckoit 6ynke BC-1 (TOCT 14211-69).

5. TIpubGops! Ui U3MEpeHns] METEOPOIOTHUECKUX (PaKTOPOB yCTaHaBIMBArOTCs Ha BbicoTe 2,0 M
Ha/l BOJHOW ITOBEPXHOCTBIO HAa METEOPOJIOTHYECKOM IOCTY, KOTOPBIH pacnoiaraloT Ha OTKpPBITOW
MECTHOCTH Ha Oepery BOJIOXpaHMIHIIA.

6. Eciint BbICOTa yCTAaHOBKH 3JEKTPOAHEMOMETPA HE COOTBETCTBYET 2 M, HEOOXOJUMO IE€PEBECTH
CKOPOCTB BETpa, U3MEPEHHYIO Ha BBICOTE (IIIOrepa, K CKOPOCTH BETpa Ha BHICOTE 2 M 10 (hopmyIe

w= 2,824 Wy, , (T.3)
lg-2
g z,
rzae hy - BeIcoTa ¢utrorepa, M;

Z, - mapameTp 1IepoXOBaTOCTH, IPUHUMAEMBIH 17151 BOAHOM noBepxHocTH paBHbIM 0,003 M;

W, - CKOPOCTb BETPa Ha BhIcOTE (utrorepa.

7. EcrecTBeHHas1 TeMIiepaTypa BOJBI OIPEAENIETCs 110 TeMIlepaType Bo3jayxa no rpaduky puc. 18
WIN PacCUYMTHIBAETCS 1O HAOJIIONECHHBIM 3HAYCHUSIM TEMIEPAaTyphl BO3/1yXa, aOCONIOTHOM BIIaXKHOCTH,
O0JIAYHOCTH W CKOPOCTH BeTpa II0 ypPaBHEHHWIO TEIUIOBOrO 0OajlaHca  HEMoIOrpeBaeMoro
BOJIOXPaHMIIAIIA

au( e, - €) + aKste- q) = 0. (IL.4)

8. Koo purrieHTHI TeIm100TIa9u OMIPEESIIIOTCS CISIYFOIUM 00pa3oM:
a, =0,231 + 0,031w. (T1.5)
ay = 0,48a,. (11.6)

9. PaamanmonHskIit OanaHC BEMHCISIETCS 1O (hopMylie
Ri=(Qu+ 0p)n(1-8) - In, (IL7)



rac

(Qn + Qp)n =(Qu+ Qp)O[l - (1-Kg)n], (T.8)
In = lo(1 = cn?) + My (Kt - Q); (I1.9)
M, = 0,001K 4, + 0,086. (I1.10)

10. Bemmumnsl (Q, + ), Ks, & Cp BbOHpatoTcs cooTBeTcTBeHHO M3 Tabn. I1.7-I1.10 mo
reorpaduyecKoi IMUPOTE BOAOXPAHWIUIIA-OXIauTens. Benmanna |, onpenensercs mo tadm. I1.11.

11. Koappurmment Ky ans cpemuux riayOuH BOJOXPAHIUTHIN 10 4 M npuHUMaeTcs paBHbM 1,04

12. TloacraBuB B ypaBHeHue [1.4 W3BECTHBIC BENWYHMHBI, MOJIYYMM YpaBHEHHE JUIsl pacuera
€CTECTBEHHOM TeMIepaTypbl BOJBL.

13. Hwxe mpUBOTUTCS MPUMEP pacyera eCTECTBEHHOH TeMIepaTyphl BOABI s paiioHa MOCKBBI:
mmpora - 55°48', mereoponornueckue yCIoBus:

g=24,8°C; e=128wmm pr. ct.; n=0,3; w= 2,1 m/c.
Koaddunments! Temnooraaun onpeaensorces mo popmynam (I1.5) u (I1.6):
a, = 0,231 + 0,031w = 0,231 + 0,031:2,1 = 0,296 Mxan/(M>cyT$1m);
a, = 0,48a, = 0,480,296 = 0,142 Mxan/(M>xyr2C).

PanuanuonHslii 6ananc onpenensercs u3 ypasuenus (I1.7).

3Hauenue (Q, + Op)o 414 3a1aHHOM MMPOTHI, cornacHo I1.7, papro 7,1 Mkan/ (m>eyt). Bemmunna Ks
paeHa 0,38 (cm. Tabn. I1.8), otcrona

(Qn+gy)n=711-(1-038)0,3] =575 Mian/(M>eyT).

[MornomnieHHas BOAOW COJHEUYHAs pajuanys MpH 3HAUYeHUH ajbbeno, paaoMm 0,075 (cm. tabu. I1.9)

COCTaBIISIET
(Qu + Gp)n(1 — @) = 5,75(1 — 0,075) = 5,32 Mkan/(m>xyr).

D¢ dekTrBHOE U3NTyUeHHE BOJIHON MOBepXHOCTH omnpenensiercs no ¢popmynam (I1.9), (I1.10) u npu
lo, paBHOM 1,48 Mxan/(M>eyT), (cm. Tabm. 11.11), kosddumuente ¢, pastom 0,74 (cm. ta6m. 11.10),
ko3 dunmente M;, pasaom 0,112, coctaBut

I, = 1,48(1 — 0,74%,09) + 0,112(Kytc - 24,8) = 0,112K st - 1,4 Mxan/(M>¢yT).
PannanyonHslii 6ananc
Ri=(Qn + gp)n(1—-2a) —1,=5,32—-0,112Kt. + 1,4 = 6,72 — 0,112Kte.
IMoncrasue B ypapuenue (I1.4) HailiieHHbIC 3HAUCHHS, TOTYYHM YPaBHEHHUE
0,296e,, + 0,254K,t, = 14,03.

EcrectBennas temmepatypa Boxsl npu K, = 1,04, onpeneneHHas mog00opoM, MOTYYUTCS PaBHOM

25,6 °C.

3HaueHue €, COOTBETCTBYET le U BbIOMpaeTcs u3 Tabm. 1112,
14. TTIpumensiemble cpezcTBa usmepenuii ¢ ykazanuem ['OCT u TY npuBeeHs! B IpUIoKeHUH 2.

Ta6muma I1.7
CymmapHas (mpsiMast 1 paccesHHas1) conHednast paguamus (Qq + Op)o pu 6e30011auHOM Hebe,
Mian/(M>eyt)
wupora, Mecsip!
rpaj. I I I v \% VI VI | VI DX X X1 | Xl

80 000|000 | 081 | 320 577 676 | 610 | 348 | 1,20 | 0,13 | 0,00 | 0,00
75 003021 1,29 | 373|603| 697 | 635 | 3,97 | 1,77 | 0,55 | 0,07 | 0,00
70 0,06 | 050 | 1,87 | 423,626 | 7,13 | 655 | 442|233 097|023 |0,03
65 026|089 | 245 | 470 648 | 7,30 | 6,77 | 487|293 145|050 | 0,13
60 055|139 310 | 513|671 | 743 | 697 | 529|350 |197| 0,87 | 0,39
55 097|200 | 371 | 553,694 757 | 713 | 571|410 248 | 1,37 | 0,74
50 152|268 43 |593|713| 767 | 7,26 | 6,06 | 4,73 | 3,10 | 1,93 | 1,22
45 213|336 | 497 | 633|729 7,77 | 7,39 | 648|533 374|157 |184
40 281|411 | 548 | 667 739 | 783 | 748 | 681|587 432 323|248
35 348|486 | 597 | 700 742 783 | 752 | 7,03 | 6,27 | 487 | 3,93 | 3,10
30 410|543 | 629 | 720|742 | 783 | 752 | 7,16 | 6,60 | 532 | 453 | 3,68
25 461|589 | 655 |727|739| 780 | 745 | 7,19 | 6,83 | 568 | 500 | 4,22
20 500|625 | 671|727 729 763 | 7,32 | 7,16 | 7,00 | 597 | 543 | 4,68
15 535|654 | 677 | 720 710 740 | 7,23 | 7,03 | 7,03 | 6,19 | 5,77 | 5,06
10 561|678 | 677 | 710 684 707 | 684 | 684 | 7,03 632 | 6,00 | 535
5 58169 | 671 | 693 658 | 660 | 648 | 661|693 | 642 | 6,20 | 5,58
0 597|707 | 658 | 673619, 600 | 603 | 632|680 645 | 632 | 580




CpennemmporHsie n3MeHeHust ko punmenra Ks

Ta6muua I1.8

Iupora, rpan| 75 | 70 | 65 | 60 | 55 | 45 | 40 35 30| 25 20 | 15 10 5 0
Koadpumment | 0,55| 0,50/ 0,45/0,40| 0,38 |0,36| 0,33 | 0,32 |0,32| 0,32 |0,33| 0,33 | 0,34 | 0,34 | 0,34
Ks
Tab6muma I1.9
OtpaskaTesbHas CIOCOOHOCTH BOIHOM MOBEPXHOCTH (anb0em0) a
wupora, Mecsip!
rpaj. I I i v \% VI | VI | VI IX X XI Xl
70 - 0,23 | 016 | 0,11 | 0,09 | 0,09 | 0,09 | 0,10 | 0,13 | 0,15 - -
60 0,20| 0,26 | 0,11| 0,08 | 0,08 0,07 0,08 | 0,08 | 0,10 | 0,24 | 0,19 | 0,21
50 0,16 | 0,22 | 0,09 | 0,07 | 0,07 | 0,06 | 0,07 | 0,07 | 0,08 | 0,21 | 0,24 | 0,26
40 01| 0,09 | 0,08| 0,07 | 006|006 0,06 | 0,06 | 007 008 | 011 | 0,12
30 0,09 | 0,08 | 0,07| 006 | 006 | 0,06| 0,06 006 | 006 0,07 | 0,08 | 0,09
20 0,07 | 0,07 | 006| 006 | 006 | 006| 0,06 006 | 006 006 | 0,07 | 0,07
10 0,06 | 0,06 | 0,06 006 | 006 | 0,06| 0,06 006 | 006 006 | 0,06 | 0,07
0 0,06 | 0,06 | 0,06| 0,06 | 0,06 006 0,06 | 006 | 006 | 006 | 0,06 | 0,06
Ta6muma I1.10
CpeaHenmpoTHEIE U3MEHEHHST KO QHIEeHTa Cy
[upora, rpaj. 75170 | 65|60 |5 |45| 40 | 35| 30 25 20 15 | 10 5 0
Koa¢dpumment, |0,82|0,80(0,78|0,76|0,74|0,70| 0,68 | 0,65| 0,63 | 0,61 | 0,59 |0,57| 0,55 | 0,52 |0,50
C
Tab6muma I1.11
A dexTHBHOE H3TydeHHe IpU 6e300maunoM Hebe |, Mxan/ (M>¢yT)
Temme BiakHOCTE BO3/1yXa, MM PT.CT.
‘;fgga 1112|3456 |7|8 9|10/ 12|14 |16 |18 |20 |22 |24
OC’
-30 (1,30
-28 |1,40
-26 1,43
-24 11,47
-22 |1,50
-20 |1,57
-18 |1,60
-16 1,63
-14 |1,70
-12 |1,73
-10 1,80|1,67 -
-8 11,83/1,73
-6 11,87|1,77|1,67
-4 11,93/1,83|1,73
-2 12,03/1,87|1,80|1,67
0 |2,07(1,93/1,83/1,73
2,17/2,0011,87|1,77|1,70
4 12,20|/2,03/1,93/1,83/1,73|1,63
6 (2,27/2,13/2,00/1,87|1,80|1,70|1,63
8 12,33/2,17/2,03/1,93/1,83|1,73|1,67| 1,60
10 |2,40|2,23/2,10|2,00/1,90|1,80|1,73|1,63|1,57




12 12,47|2,30/2,17/2,03|1,93/1,871,77/1,70|1,63| 1,53
14 |2,53|2,37|2,23/2,10/2,00/1,90|1,83/1,73|1,67|1,60|1,47
16 [2,60|2,43|2,30(2,17|2,03/1,97|1,87/1,80|1,73|1,63|1,50| 1,37
18 2,50(2,33/12,23|2,13/2,03|1,93/1,83|1,77|1,70/1,58|1,40|1,27
20 2,572,43/2,30(2,17|2,07/2,00/1,90|1,80|1,73|1,60|1,43|1,30(1,20
22 2,50(2,37/2,23|2,13/2,03/1,93/1,87/1,80|1,63/1,50|1,37|1,23|1,10
24 2,57|2,43/2,30(/2,20/2,10/2,00/1,93/1,83|1,67|1,53|1,40|1,27/1,13|1,03
26 2,60|2,47\2,37|2,23|2,17|2,03/1,97/1,871,73/1,57|1,43/1,30|1,17| 1,07 0,96
28 2,53|2,43/2,30/2,23/2,10/2,00/1,93/1,77/1,60|1,47|1,33|1,20| 1,10 1,00
30 2,60(2,50/2,40(2,26/2,16/2,06/2,00/1,80/1,66(1,50/1,40|1,26|1,13
32 2,53/2,46|2,33|2,23/2,13/2,08/1,86/1,70|1,56|1,43/1,26| 1,16
34 2,60/2,50/2,40/2,30|2,20/2,10/1,93/1,73|1,60(1,46 /1,30
36 2,60(2,46|2,36(2,26|2,16/2,00/1,80|1,68
38 2,53|2,43|2,33| 2,23
Ta6nuna I1.12
MakcumaibHast yIpyroctsb mapoB BOJIbI em MM PT.CT.
Temmepartypa JlecsiTbie TOJH IPaycoB
Bopl, °C 0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
0 458 | 4,61 4,65 4,68 472 4,75 4,78 4,82 4,86 4,89
1 493 | 4,96 5,00 5,03 5,07 511 514 5,18 5,22 5,26
2 5,29 5,33 5,37 541 5,45 5,49 5,52 5,56 5,60 5,64
3 5,68 572 577 5,81 5,85 5,89 5,93 5,97 6,02 6,06
4 6,10 6,14 6,19 6,23 6,27 6,32 6,36 6,41 6,46 6,50
5 6,54 6,59 6,64 6,68 6,73 6,78 6,82 6,87 6,92 6,96
6 7,01 7,06 7,11 7,16 7,21 7,26 7,31 7,36 7,41 7,46
7 7,51 7,56 7,62 7,67 7,72 7,78 7,83 7,88 7,94 7,98
8 8,04 8,10 8,16 8,21 8,27 8,32 8,38 8,44 8,49 8,55
9 8,61 8,67 8,73 8,79 8,84 8,90 8,96 9,02 9,09 9,16
10 9,21 9,27 9,33 9,40 9,46 9,52 9,58 9,65 9,71 9,78
11 9,84 9,91 9,98 | 10,04 | 10,11 | 10,18 | 10,24 | 10,31 | 10,38 | 10,45
12 10,52 | 10,59 | 10,66 | 10,73 | 10,80 | 10,87 | 10,94 | 11,01 | 11,08 | 11,16
13 11,23 | 11,30 | 11,38 | 11,45 | 11,53 | 11,60 | 11,68 | 11,76 | 11,83 | 11,91
14 11,99 | 12,06 | 12,14 | 12,22 | 12,30 | 12,38 | 12,46 | 12,54 | 12,62 | 12,71
15 12,79 | 12,87 | 12,95 | 13,04 | 13,12 | 13,20 | 13,29 | 13,38 | 13,46 | 13,55
16 13,63 | 13,72 | 13,81 | 13,90 | 13,99 | 14,08 | 14,17 | 14,26 | 14,35 | 14,44
17 1453 | 14,62 | 14,72 | 14,81 | 14,00 | 15,00 | 15,09 | 15,19 | 15,28 | 15,38
18 15,48 | 1558 | 15,67 | 15,77 | 15,87 | 15,97 | 16,07 | 16,17 | 16,27 | 16,37
19 16,48 | 16,58 | 16,68 | 16,79 | 16,89 | 17,00 | 17,10 | 17,21 | 17,32 | 17,43
20 1754 | 1764 | 17,75 | 17,86 | 17,97 | 18,08 | 18,20 | 18,31 | 18,42 | 18,54
21 18,65 | 18,75 | 18,88 | 19,00 | 19,11 | 19,23 | 19,35 | 19,47 | 19,59 | 19,71
22 19,83 | 19,95 | 20,07 | 20,19 | 20,32 | 20,44 | 20,56 | 20,69 | 20,82 | 20,94
23 21,07 | 21,20 | 21,32 | 21,45 | 2158 | 21,71 | 21,84 | 21,98 | 22,11 | 22,24
24 22,38 | 2251 | 22,65 | 22,78 | 22,92 | 23,06 | 23,20 | 23,34 | 23,48 | 23,62
25 23,76 | 23,90 | 25,04 | 24,18 | 24,33 | 24,47 | 24,62 | 24,76 | 24,91 | 25,00
26 25,21 | 25,36 | 25,57 | 25,66 | 25,81 | 25,96 | 26,12 | 26,27 | 26,43 | 26,58
27 26,74 | 26,90 | 27,06 | 27,21 | 27,37 | 27,54 | 27,70 | 27,86 | 28,02 | 28,18
28 28,35 | 28,51 | 28,68 | 28,85 | 29,02 | 29,18 | 29,35 | 29,52 | 29,70 | 29,87
29 30,04 | 30,22 | 30,39 | 30,57 | 30,74 | 30,92 | 31,10 | 31,28 | 31,46 | 31,64
30 31,82 | 32,01 | 32,19 | 32,38 | 32,56 | 32,75 | 32,93 | 33,12 | 33,31 | 33,50
31 33,70 | 33,89 | 34,05 | 34,28 | 34,47 | 34,67 | 34,86 | 3506 | 35,26 | 35,46
32 35,66 | 35,86 | 36,07 | 36,27 | 36,48 | 36,68 | 36,89 | 37,10 | 37,31 | 37,52
33 37,73 | 37,94 | 38,16 | 38,37 | 38,58 | 38,80 | 39,02 | 39,24 | 39,46 | 39,68
34 39,90 | 40,12 | 40,34 | 40,57 | 40,80 | 41,02 | 41,25 | 41,48 | 41,71 | 41,94
35 42,18 | 42,41 | 42,64 | 42,82 | 43,12 | 43,36 | 43,60 | 43,84 | 44,08 | 44,32
36 4456 | 44,81 | 45,05 | 45,30 | 45,65 | 45,80 | 46,05 | 40,30 | 46,56 | 46,81
37 47,07 | 47,32 | 47,58 | 47,84 | 48,10 | 48,36 | 48,63 | 48,89 | 49,16 | 49,42
38 49,69 | 49,96 | 50,23 | 50,50 | 50,77 | 51,05 | 51,32 | 51,60 | 51,86 | 52,18




39 52,44 | 52,72 | 53,01 | 53,29 | 53,58 | 53,87 | 54,16 | 54,45 | 54,74 | 55,03
40 55,32 | 55,61 | 55,91 | 56,21 | 56,51 | 56,81 | 57,11 | 57,41 | 57,72 | 58,03
41 58,34 | 58,65 | 58,86 | 59,27 | 59,58 | 59,90 | 60,22 | 60,54 | 60,86 | 61,18
42 61,50 | 61,82 | 62,14 | 62,47 | 62,80 | 63,15 | 63,46 | 63,79 | 64,12 | 64,46
43 64,80 | 65,14 | 66,48 | 65,82 | 66,16 | 66,51 | 66,86 | 67,21 | 67,56 | 67,91
44 68,25 | 68,61 | 68,97 | 69,33 | 69,69 | 70,05 | 70,41 | 70,77 | 71,14 | 71,51
45 71,88 | 72,25 | 72,62 | 72,99 | 73,38 | 73,74 | 74,12 | 74,50 | 74,88 | 75,26
46 75,65 | 76,04 | 76,43 | 76,82 | 77,21 | 77,60 | 78,00 | 78,40 | 78,80 | 79,20
47 79,60 | 80,00 | 80,41 | 80,82 | 81,23 | 81,64 | 82,05 | 82,46 | 82,87 | 83,29
48 83,71 | 84,13 | 84,56 | 84,99 | 8543 | 8585 | 86,28 | 86,71 | 87,14 | 87,58
49 88,02 | 88,46 | 88,90 | 89,34 | 89,79 | 90,24 | 90,69 | 91,14 | 91,59 | 92,05
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