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IIpenucioBue K pycCKOMY M3AaHHIO

B KHUTE 3aIaIHOrePMaHCKOT O CIeIyanamcTa K. Inaiigens paccMaTpuBaeTcs OJINH

W3 BaXHBIX M CIOXHBIX BOIPOCOB pPA0OOTHI OTPAKIAIONIMX KOHCTPYKIMHA 3JaHMA — WX BIaXK-
HOCTHBI  peXHM, OTIpENICIAEMBIN  YCIOBUAMHU MapOTIPOHHUIIAHUS KOHCTPYKIIUH. IIpobnema
BJaromepeHoca - Haubojee CIOKHASA W HaWMMEHee HW3y4eHHas 4YacTh CTPOUTEIbHOW  Teruodu-

3UKHA, XOTS  BIMSHHE  BIAXHOCTHOTO  COCTOSHUS  KOHCTPYKIIMM Ha €€  JOKCIUTyaTalluOHHBIC
CBOWCTBA 3HAYMTEIBHO M B OOJBIIMHCTBE ClydyaeB ObIBaeT pemralomuM. [lo3TomMy TmpaB  aB-

TOp, HA4YWHasA KHUTY C YTBCPXACHHA, UYTO MHOTIHUC Z[ed)eI(TBI OorpaXaaro1mux KOHCprKI_II/Iﬁ BBI3BAHbI
KOHACHCAIIMOHHBIM YBJIQAJKHCHHUEM.

UroObl u30exaTb HETaTHBHBIX IOCIEACTBHN  YBIQKHEHHS KOHCTPYKIWH, TpU HX IPOEK-
TUPOBAaHMU  NBITAIOTCA  ONPENEeNUTh  MPEAIoiaraéMoe  HKCIUIyaTallMOHHOE  COCTOSHME — IyTeM
pacueTa BIQKHOCTHOTO pEeXHMa pasnUYHBIMH crocobamu. K WX 4YHCIy OTHOCHUTCS U H3BECT-
HBI  rpadO0aHATUTHYECKHHA METOJ, KOTOPHIH COCTaBIs€T OCHOBY ONKMCAaHHOTO B KHHTE HO-
BOTO cmocoba pacdera - MeToJa TpeyrombHHKoB. ['padoanamuriueckmii metoq B CCCP  pas-

pabortan K.®.®oxuabiM wu @D.B.YmIKOBBIM ¥  JOCTaTOYHO INMMPOKO TNPUMEHSETCS Ha  IIpak-
THKE.

I[Ipu omleHke MeToJIa TpPEYroJbHUKOB HENb3sl HE COTJACHTBCA C  aBTOPOM, CUYHTAMOIINAM
TJIaBHBIMH ~ €r0  JOCTOMHCTBAMH TPOCTOTY, SCHOCTh W HANIAAHOCTh, a Takke (OYHKIHOHATb-
HYI0 CBfI3b C TCIUIOTEXHMYECKUM pacdetoM. K 3TomMy crenyer [00aBUTh, YTO JAHHBIH METOJ
maer Oompime  WHGOpMalM O mponeccax AuMGY3MH W KOHACHCALUH, HEXETH  TPaJIUIHOH-
HBIH  Tpaduyeckuii MeTonm, U sBIAETCA Oojlee TOYHBIM, TaK KaK KCIOJb3YeT KPHUBOJIHMHEH-
HBIH TpapuKk MaplUaJbHBIX JaBICHWH BOASHOrO mapa. Kpome TOro, MeTOJ  TPEYrOJbHHKOB
MO3BOJISICT ~ BApbUPOBAaTh  COCTABJAIOIIMMH  pacueTa  JUIs  TOJYYEeHUS  HYKHOTO  pe3ysbTaTa.
C  Jpyroil  CTOPOHBI,  YKa3aHHbIE  TMPEUMYIIECTBA  METOJAa  COMPOBOXKAAIOTCS  YCIOXKHEHHUEM
pacyeTa ¥ yBeJIMUCHUEM BPEMEHH €T0 BBITIOTHEHHS.

PaccmarpuBass B Ooilee  IMMPOKOM IUIAHE TpeAiiaraeMblii  aBTOPOM  METOJ]  TPEYroOJbHU-
KOB, HENb3s HE OTMETUTh HETOYHOCTh YYeTa KM peajbHBIX IPOIECCOB BIIATONEPEHOCAa B  KOH-
CTPYKIIMM, 4YTO BBITEKAET W3 CaMOr0 TIOHSATHS CTAllMOHAPHOTO pPEXHMMa, JIeKAIIero B OCHOBE
rpadoaHaTUTHYECKOTO METO/1A. JlelicTBUTENHEHOE BJIAJKHOCTHOE COCTOSIHHE orpaxkaaromiei
KOHCTPYKIIMM B  YCIOBHMSX .IKCIUIyaTalldd MOKHO  OIpEIENUTh TOJBKO B  pe3yjlbTaTe pacye-
Ta HECTAIMOHAPHOTO  BIAXHOCTHOTO pEXHWMa C T[EePEeMEHHBIMH BHEIIHUMH H  BHYTPEHHUMU
mapamerpamMu. C 9roii  menpio coBerckumu  ydeHbiMH @ K.®. @okuneiv u  O.E. BmacoBeiM
pa3paboTaH  pacyeTHBIA  METON  IIOCIIEAOBATEIBHOTO  YBIXKHEHUS B HECTAUMOHAPHBIX  YCII0-
BUAX, HAa OCHOBE KOTOpPOro B IIOCIHEAHHE TOJbl TPEAJOKEH YTOYHEHHBI METOJ , peansye-
MBI  MOCPENCTBOM  MpOrpamMMbl  pacdeta Ha OBM. D10  MO3BONISIET  BBIIOJNHATH  OOJBIION
00beM BBIYUCIICHHI, CBOMCTBEHHBIN PaCYETy HECTAIIOHAPHOTO PEKUMA.

ConocraBysisi  MaTepHalibl  HMCCICIOBAaHHMA  COBETCKHMX  CIEIMATMCTOB €  JaHHbIMH  rpado-
AQHAJUTHYECKOTO pacyeTta IO METOAY TPEYroJbHUKOB, MOKHO YTBEp)KJaTh, UTO IpeajaraeMbli
METOJ BIIOJIHE TOYEH JIMIIb B YCJIOBHSX OTCYTCTBHMS KOHAEHcCaTa B KOHCTpykKuumu. Ilpu mosiB-
JICHMM KOHJEHCaTa OH JIaeT 3aMETHbIC OTKJIIOHCHHS OT (DaKTHUECKOTO COCTOSIHHS, XOTS H B
JMOTMYCTAMBIX ~ Tipenenax. Ilpu pacdere OajlaHca BJIard OTPaKIAIONICH  KOHCTPYKIUM — TPUMEHE-
HUE METOJa TPEYroJbHUKOB, Ha Hall B3IJA[, JAa€T HE BIIOJHE KOPPEKTHBIE pe3YyNbTaThl, KO-
TOpBIE  MOXXHO  HCIOJIb30BaTh  JIMIIb  JJs  CPAaBHUTEIBHOM  OLIGHKM  IPOLIECCOB  HAKOIUICHUS
Y yJAJICHUs BIard B Pa3JU4HbIX KOHCTPYKITHSX.

Kuura K. Ilmaiinens Oyzer 1moje3HbIM mocoOueM Ui UccieloBaresiedf, NpOeKTHPOBIIM-
KOB, CTpouTesleil TMpU MPEeABApUTEIIbHOM  OIpPENEJIeHWH W OIEHKE  BJIAXXHOCTHOI'O  COCTOSHUS
U OXHUAAEMbIX  OKCIUIyaTallMOHHBIX  CBOMCTB  KOHKPETHOM  orpaxjaromied  KOHCTPYKLUUH,  a
TaKke TIpH BHIOOPE BapuaHTa CpPEACTB ISl €€ 3aluThl. [Ipu TONB30BAaHWU JAaHHOM KHHUTOH clie-
IyeT y4YuTbIBaTb €€ METOJUYECKHEe U TEPMHUHOJIOTHYECKHE OCOOCHHOCTH. B wacTHOCTH, He-
KOTOpble  (U3WUECKHEe  BENMYMHBI W TOKa3aTeld  Mpollecca  BJIaromnepeHoca He  COBMAAAOT
C TMpHUMEHSIEMBIMH B OTEUYECTBEHHOW Teruo(pu3nKe MOHATHIMHU, Hampumep Kod(GdUImMEeHT compoTHBICHUS
muddyzun 75 Ucnoneiyercs Ooee cTporoe TIOHSTHE 1apOU30JIALINHY,
K KOTOpOM OTHOCATCS MaTepuanbl M CJIOM C BecbMa BBICOKMM CONPOTHUBJIEHHEM IapOIPOHU-
L[AHUIO, 3HAueHMs KOTOPBIX cTpeMsATcs K OeckoHeyHocTu. [Ipoune wu3onupyromue MaTepHasbl
U CIOW XapakTepu3ylOTcs JIMIIb KaK yMEHbIIAoIIWe MapolpoHWIlaHWe. BBeleHne B cocTaB
KHATA  Ta0MWIbl  CHPAaBOYHBIX  JAHHBIX  oOJerdaer  BBIIOJHEHHE  pPacdyeToB, XOTSA  IEPeYeHb
M30JIIOHHBIX MaTEPUAJIOB HETOCTATOYHO TOTHBIMH.

A.H. MA3AJIOB, xaHa. TeXH. HayK

' ®omomur AN, Kysmna JILA., KocteuieBa T.M - Bompochl BIaXKHOCTHOTO pPEXHMa 3IIEMEHTOB

OTpakJAIOIINX KOHCTPYKIIUH KHIIBIX M OOIIECTBEHHBIX 3/aHuii - B kH.: COOpHBIE 5Kee300€TOHHBIE KPBIIIH -
M., IITHUUDII sxunuma, 1975.
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IIpenucnoBue

C BBIXOAOM OJTOM KHUTH TPAKTUKU-CTPOHMTENM TMOJIy4aT B CBOE paclopsbDkeHHe TocolOwue,
KOTOpO€ HE TOJNBKO JacT WM  BO3MOXHOCTH TMOHATh (PU3WYECKHWE TPOLECCHl, CBSA3aHHBIE C
muddysueld  BOOIHOTO — mapa  4Yepe3  KOHCTPYKIMH, OOpa3oBaHMEM  KOHJCHCata Ha  IOBEpPX-
HOCTSIX M KOHJAEHCALMeH  BHYTpM  OAHO- WJIM  MHOIOCIOWHBIX  KOHCTPYKLMH, HO  IO3BOJMT
TaKXe OBJIIETh PACUETHBIMU CIIOCOOAMH aHaIN3a ITUX MIPOLIECCOB.

IIpocToii W  HArTSImHBIA ~ MemoOd  mpey2olbHUK08,  PEKOMEHAYeMBId  ans  rpadudeckoro
ompeneNeHuss  HEOOXOAMMBIX U aHalu3a  JaHHBIX, IIO3BOJIIET C  INPUMEHEHHEM OYEeHb  He-
6OJIBIIOT0 YHUCIa UCXOAHBIX JAHHBIX MOIYYUTh PElIeHHe NOYTH JII000H 3a1auH.

ITocne mpopaboTky  Onu3KUX K  [pakTUKE MPUMEPOB  Jake MMeEIOIMH  HeOonbLIol  3a-
mac OmbpITa YUTaTeNb O€3 IOCTOPOHHEH IMOMOINM CMOXXET peliaTh  BOMPOCH,  BO3HUKAIOIINE
B €ro TpaKkTHKe, W W30€KHUT NPUHIATUS OMMOOYHOTO pEIIeHHs MO  PACIOJOXKECHUIO  CIIOEB
IPU IPOEKTUPOBAHUM HAPYXHBIX KOHCTPYKLUH 11000T0 BUIA 1 HA3HAYCHUSI.

BLIpax(a}o 6J'Ial"0£[apHOCTB U30aTCIIbCTBY 3a €ro BHHUMATCIIBHOC OTHOIICHHE u IoMoOIlb
B MOJATOTOBKE ATON KHUTH.

MionxeH, ¢espaib 1980

KAPJI LLITTAHTIEJTh
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BBEJAEHHUE

['maBHOM TPUYMHON MHOTOYHMCICHHBIX TOBPEXIACHUMN, CBS-
3aHHBIX C YBJIQKHCHUEM KOHCTPYKIIUH 30aHUS  SBISIOTCS
HE TIPOHHWKAHHWE JO0XCBOW BOJBI WM JIe(HEKTh TPyOOIPOBO-
JIOB, a KOHACHcaIus BoAsHoro mapa. CIEeKTp MOBPEXIACHHH,
BO3HHMKAIOIINX BCJIEACTBHE KOHJCHCAI[MH BIIATH IIPOCTH-
paeTrcs OT HeOONBIIOro 00pa3oBaHMS INISCEHW B yIjlax IIO-
MCIICHUHA W3-32 CHIDKEHHUSI COIMPOTHUBIICHUS TEIUIoNepeaa-
Ye CIIOCB TEIUIOM30JAIHUHA JIO IIOJIHOTO VBJIAKHEHHS COOT-
COOTBETCTBYIOIIMX 30H HApYXHBIX CTEH, TEPPaC MU IIOCKUX
Kpblll. B 0COOEHHO TSKEIBIX CiaydasX MOXKET IoTpebo-
BaThCs PaJUKaIbHOE BMEIIATENLCTBO.

DTa Kareropus IMOBPESKICHHHA CYIIICCTBEHHO YBEINYNIACH
C BBEIEHHEM HOBBIX CIIOCOOOB IIPOM3BOACTBA pabOT, HO-
BBIX CTPOMTEIBHBIX MaTepHaJOB M CIOCOOOB YCTPOHCTBA
TEIUIOU30JIAIIMK.  BMecTo  NmpeMMyIIECTBEHHO  OJIHOPOJI-
HBIX HapyXXHBIX CTEH M KPBIII, OOJIbIIEH YacThl0 KUPIUYHBIX,
CTaJId TPUMEHATH MHOTOCJIOMHBIC CHCTEMbI, B TOJIIE KO-
TOPBIX IIPY HENPABHWIIBHOW KOHCTPYKIIMM WJIM HEIO0CTATOYHOM
MPOBETPUBAHUU O00pa3yeTcss W HaKaIUIMBACTCSA KOHICHCAT.
K TskeaplM TOCIEACTBUSAM HEPEOKO IPHUBOJIMIO YCTPOM-
CTBO COOCTBEHHBIX IIIABATEIbHBIX OaCCEHHOB B IOABANb-
HOM WJIM IIEpPBOM OJTa)ke JOMa. XOTS B IIOCICTHUEC TOIBI
Omaromapss IyOIMKYeMBIM BpeMS OT BpEeMEHH JaHHBIM
MPOM3OIIIO OMNPEACIICHHOE YIy4IIeHHe, OIHAaKO 00 OKOH-
YaTeIbHOM YCTPAHCHMH HWCTOYHHKOB OIMACHOCTH €Ile He
MOXET OBITh ¥ PEYH.

OO6cyxlas co CIENUATUCTAMH BOTPOCHI MPOCKTHPOBAHUS
U CTPOUTEILCTBA, aBTOP YyKa3bIBaj, YTO PacyeThl M OIlCHKA
mubdy3ud  uepe3 KOHCTPYKIMHM BOJSHBIX TMApoOB, HaIpaB-
JICHHbIE Ha MNPEJOTBPAIICHUE IMOBPSKIACHUHA, JTOCTAaTOYHO
3aTpyJIHEHBL. B KakoW-TO Mepe 3TO CBSI3aHO € TEM, YTO
BOJHOM IIap HE BHUAMNM MW HE O0CsI3aeM, I03TOMY PErUCT-
pamys ero TMOSBJICHUS C IIOMOIIbI0 OPraHOB YYBCTB 4e-
JIoBeka McKimodaercsd. OaHako IIaBHOE B TOM, YTO CIICHIHANIb-
Has JUTepaTypa 0 CHUX MOp HE Ciejiaia 3Ty CJIOXKHYIO IPo-
071eMy SCHOHM M TIOHATHOM JJI1 NPAKTHKOB-CTPOUTEIICH.
Y MHOTHX 3acCTpOMIIMKOB Bce eIle OBITYIOT HEIpaBUIIb-
HbIE WM, II0 MEHBINCH Mepe, HEMOJHbIC IPeACTaBICHMS,
KOTOpbIE  TPEOYIOT  KOPPEKTUPOBKH WM  JIOTIOJHCHUS.
HY)KHO JaTh IPAKTUKAM-CTPOMTEISAM HEOOXOIUMBbIC 3Ha-
HUS TOA00HO TOMY, Kak 3TO CJCJIaHO TPU H3JI0KCHUU
OCHOB TEIUIO3AIlIMTHl B HAJ36MHOM CTPOUTEIBCTBE, KOTO-
poe mpuBeneHo Bo BBegeHme k DIN 4108 u cioyxur mis
OrpaHUYCHHUS TEePeNadd TeIla IMPH CTAlMOHAPHBIX PEKHUMAaX.
B kakoii-to Mepe yIOBIETBOPUTEIHHOE COCTOSIHHE 3HAa-
HAH B J3TOW 0OJACTH SIBISICTCS CISACTBHEM DJHEPIEeTHUYCCKO-
ro KpH3Wca M PE3Koro pocra IieH Ha HedTh. K TOoMy ke
NEWCTBHE TeIIa M OXJKICHHUS MOXXHO BOCIPHHATH IIPHU
TIOMOIIY OPTaHOB YYBCTB.

Ilens HacTosiel pabOTBI — OCBETUTH BOIPOCH TUMDY-
3UM M KOHACHCAIIMM TaK IMPOCTO W HATJIAIHO, YTOOBI KaX-
OBl CIHENMAIUCT CTPOMUTEAhr B OyaymieM OBUI B COCTOS-
HAHW COCTaBUTh OajaHC BJIard WIH 3aJaTh IIOCIICIOBATEIIb-
HOCTh CJIOGB HApYXHBIX KOHCTPYKIIMH TaKUM 00pas3oM,
YTOOBl MPH  ONPEACIICHHBIX  KIMMATHYCCKHX  CHUTYaIUsIX
B UX TOJIIIEC HE 00Pa30BBIBAJICS KOHICHCAT.

CyIecTBEHHYIO TOMOIIL B 3TOM MOJXKET OKaszaThb Me-
Mmoo mpeyeoNbHUKO8, NAlIUi 0COOEHHO HATJISJHOE Tpa-
(duyeckoe TMpeaCcTaBIEHHE O paccMaTpUBacMoi Ipolie-
me. OH OasupyeTcs Ha HECKOJBKHUX Hale4YaTaHHBIX pabo-
yux rpadukax JI0CTaTOYHOTO QopMmara, KOTOPBIE COIEP-
J)KaT BC€ HEOOXOQUMBbIE KpHBBIC, TaONMIBI M YHCIICHHBIE
3HaYeHUs. HeoOXoguMBl JIMIIL HEKOTOPBIE JIOMOJHHUTEIIb-
HBIE IIOCTPOEHHS, UYTOOBI C OTHOCHTEIHLHO HEOOJIBIIMMUI
3aTpaTaMM BpPEMEHH, BBICOKOH TOYHOCTBIO M OOJIBIION Ha-
TJISTHOCTBIO HAWTH pEIICHHEe TOYTH JUIs JIIOOOro pacyer-
HOTO ciydas. Jlod OCBOGHHsS 3TO0 MeTojaa Tpedyercs
JIUIIb HECKOJIBKO JIHEH, TMocje TpHOOpPETeHHs OIpeeicH-
HOTO HaBbIKa ONIMOKHA HE IPEBBIIIAIOT JIOMYCTUMBIX BEJIH-
YHH.

B Texcte M Ha pabouumx cXeMax MPHUMEHEHBI CIUHUIIBI
JIEHCTBYIOIICH B HACTOSIIEE BPEMsl MEXKIYHAPOJHOW CHCTEMBI
equnaut; CU. J{ns ymoOcTBa MCIIONB30BaHUS CIUHHUIIA MACChI KH-
jJorpaMM (Kr) 3aMEeHEHa Ha OoJliee yAOOHYIO B JIaHHOM
CIydae eIMHUILY rpamm (T).

YacTs 1

1 COCTAB ATMOC®EPBI 3EMJIN

Hwxkuuit cioli  atmocdepbl 3emin, mponocgepa, Tpen-
CTaBIsIeT COOOW CMECh pa3IMYHBIX XUMHUYCCKHX SJICMCH-
TOB B Tra3o00pa3HOM COCTOSIHUH, COCTaB KOTOPOH MOX-
HO paccMaTpuBaTh KaK IOCTOSIHHBIA. M3 IOCTOSHHBIX COC-
TaBHbIX dYacTted atmochepsl 78 % cocraBiser a3or N,
(oTHOCHTEIbHAS IUIOTHOCTH, O.1. = 0,9673, eciu IUIOTHOCTH
Bo3ayxa mpuHATh 3a 1); 20,95% - xucnopoxy O, (o.m. =
= 1,1056); 0,93% - apron Ar (o.m. =1,379); 0,03% -
yraekucneiii taz3 CO, (o. m. = 1,528). Ocratok B pasme-
pe 0,01 oOBbeMHOro MpPOIEHTa COCTOMT M3 HMHEPTHBIX Ta30B
neona Ne, remuss He, xpuntoma Kr u kceHona Xe, oOT-
HOCHTEJbHBIE KOJMYECTBA KOTOPBIX COOTBETCTBYIOT TIOCIIE-
JIOBaTeIbHOCTH WX YNOMHHaHWs. HecMOoTpss Ha pasiauuHbIe
IJIOTHOCTH Ta3000pa3HBIX COCTABHBIX 4acTel, Omaromaps
MOCTOSSHHOMY ~TEPMHYECKOMY M JIMHAMHYECKOMY TMepeMe-
[IMBAHUIO pacClanBaHUs TPOTIOCHEPHI HE IPOUCXOIMNT.

K mnenocmosunbimM ~ COCTaBHBIM YacTAM TPOMOC(HEpHl OT-
HocAT Boxy H,O, KOTOpas MOXKET IpPHUCYTCTBOBaTb B TpPEX

Ocratok 0,01 06.% Ne. He Kr.Xe

”EP"Z X b.03 ”o§:% 'H Yrnekvucnbin ras

Ar 0.93 06.% Apro

Kucnopon
02 20,95 06.%

Pue. 1
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arperaTHbIX COCTOSHHSX (TBEPAOM, KHIKOM U Tra3o00pas-
HOM), a TaKKe OINpEeAeNeHHOEe KOJMYECTBO B3BELICHHBIX
yacTull (IbUIb, Temes, caxa U T.J.). Boma B mepBoM arperart-
HOM COCTOSIHUM IpU HHU3KUX TeMIEepaTypax COJECPIKUTCS
B o0lakax B BHJEC KPHCTAUIMYECKAX YACTHI[ (3BE3I0UYEK)
WIN MOJHBIX KPUCTAJUIOB (JIEASHBIX HWIJ), BO BTOPOM COC-
TOSHMA B  (OpME MHKPOCKONMYCCKA MaJCHBKHX  Karle-
JeK B oOJakax W B TyMaHe WIM B BHIE JOXIEBHIX Kallellb
Oompmoro pasmepa. TpeTbe arperaTHoe COCTOSHHE — BO-
ISTHOM Tap, KOTOPBIA MOXET OBITh HACLIWYEHHbIM WA He-
HacvlujeHnvlM W B O0OMX CIydasX SBISETCS HEBUIAMMBIM.
B Hambonee cyxux permoHax Tpomocdepa COACPKUT HeEHa-
celieHHbI BomsiHOM map. CocraB aTMocdepbl 3eMid Mpu-
BeJIeH Ha puc. 1.

2. BOJISIHOM IMAP B TPOIIOC®EPE

ITo 3akoHy J[lampToHa oOIlee OaBIEHHE CMECH rasa WM
mapa paBHO CyMMe TapIMajbHBIX JaBICHUH  OTIEIbHBIX
KOMIIOHEHTOB. Bapomerpuueckoe (aTmMocepHoe) JiaB-
JICHHE BO3yXa COCTOUT W3 TMAapIHAILHOTO JaBJICHUS CYXOTO
BO3/lyXa U MaplHAIbHOTO JaBJICHHS BOSHOTO Mapa.

ITpu ompeneneHHOW TeMmmepaType B OIpEACICHHOM 00be-
M€ BO3JyXa MOXET COJCPKAThCSA JIMIIb TaKOoe MaKCHMallb-
HOC KOJIMYECTBO BOJSHOTO Tapa, MPU KOTOPOM OH CTaHOBHT-
¢ HachlmeHHbIM. COOTBETCTBYIOIIEE ATOMY  COCTOSIHHIO
nmapryanbHOe JaBjieHHe 00O03Ha4YaeTcsl Kak JaBjeHHe Ha-
CBIIIICHHOTO Tapa p,,. OHO TpeacTaBIsieT CcOOOH MakcCH-

MaJIbHOC JaBJICHHUC, KOTOPOC  MOXECT OBITH JOCTUTHYTO
BOASHBIM mapoM nipu temmeparype 6. Ecium B Bo3myxe
HEC OOCTUTHYT MAaKCUMyM COACpXaHHWA  BOASAHOIO  I1apa,
1a 2a 3a
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map HaXOJUTCS B HECHACBHIIICHHOM COCTOSHUM W HMMEET Map-
[UaJIbHOE JTABIICHHE D).

M3meHeHne 00BEMOB TApOBO3AYIIHOM CMECH TIIpH  TIO-
CTOSI;IHLIX U U3MCHSIOIIMXCS TeMIleparypax TIOKa3aHO Ha
puc 2.

3. JABJIEHME HACBIIIEHHOI'O ITAPA

Tak Kkak BeNWYMHA JIABJICHHUS HACBHIIICHHOTO Tapa 3a-
BHCHT OT TEMIIEpaTypbl BO31yXa, IPH IOBBIIMICHUHA II0-
clemHEH  BO3AyX MOXET BOCHPHHSATH  OOJIBIIE  BOJSHO-
ro mapa, TOpH JTOM JaBJICHHE HACHIICHUS YBEINYUBACTCS.
TToBbIllIcHHE MaBJCHHUS HACHIIICHUS MPOUCXOJUT HE JIMHCH-
HO, a IO CIOKHOW KpHMBOH. DTOT (aKT SBISETCA HACTOJb-
KO BKHBIM JIJI1 CTPOMTEIBHON (DM3UKH, YTO €ro HE CJeayeT
yIoyckath ®3 Buay. Hampumep, npm Ttemmeparype 0 °C
(273,16 K) naBieHuMe HACBIIICHHOTO TMapa pHAC COCTaB-
ager 610,5 Ila (Ilackame), mpu +10 °C (283,16 K) omo
okasbiBaeTcs paBHbM 1228,1 Tla, mpu +20°C (293,16 K)
2337,1 Ila, a mpu +30 °C (303,16 K) ono pasuo 4241,0 Ila.
CrnenoBaTeNlbHO, TIPHU TOBBINIEHUHM Temmepatypel Ha 10 °C
(10 K) nmaBneHme HACBIIICHHOTO Tapa IIOBBIIIAETCS IIPH-
OJIN3UTENBHO BBOE.

3aBUCHMOCTh  MApIHANTBFHOTO  JaBJICHHS  BOJSHOTO
pa OT M3MEHEHHH TeMIlepaTyphl MPUBECHA Ha PHC. 3.

na-

4241.6
Napumnaneroe
AaBnerve
Na Kpuean Prac
23371
610,5
+0°C +10°C +20°C +30°C
273,16 K 283,16 K 293,16 K 303,46K

Puc. 3
4. ABCOJIFOTHA S BJIAJKHOCTB BO3AVXA f

TInoTHOCTH BOJASHOTO TIapa, T.e. COJCp)KAHHE €ro B BO3-
AyXe, Ha3bIBACTEs abCcomomHoOl  AANCHOCBIO  8030yXA U
H3MEPSIECTCS B T/M .

MakcuMyM IIJIOTHOCTH BOJSHOTO Tapa, KOTOPBIH BO3MO-
JKEH TIPH ONPENCICHHOW TeMIepaType BO3/yXa, Ha3bIBACTCS
NJIOMHOCMbI0 HACLIWEHHO20 Nnapa, KOTopas, B CBOIO OdYepelb
co37aeT JABJICHWE HACHIMIEHUS. [IJJOTHOCTH  HACHIIICHHOTO
napa f,, W €ro JaBlICHHE p,, YBEJIUYUBAKOTCA C TIO-

BBIIIGHUEM TEMIIepaTypbl BO3/yxa. Ee TIOBBIINICEHHE TaKke
SIBJIICTCS.  KPUBOJIMHEHHBIM, OJIHAKO  XOJl OTOM  KPHBOHU
HEC TaKOW KPYTOHW, Kak XOJ KPUBOH p,... OO0e KpuBbIC
3aBucAT orT BenwmuuH  273,16/T4.[K].  Iloatomy, ec-
JIU  W3BECTHO  OTHOUICHHUE  P,uc/fuae» OHH  MOTYT  OBITH
B3aMMHO TPOBEPEHBI.

AOcomoTHas  BJI@XHOCTh BO3AyXa B  BO3JAYXOHENPOHHU-

HacMOM 3aMKHYTOM IIPOCTPaHCTBE HE 3aBUCUT OT TEMIIC-

http://buildingphysics.at.tut.by/




30,31
Napumnansroe
nasneHue

A

|
|
:Aﬁcomoman
BNAXHOCTL
803ayxa
r/m3

+30°C

+20°C

+10°C
Puc 4

paTypsl 0 TeX IIOp, MOKa HE JOCTHIaeTcsl IUIOTHOCTh Ha-
CBIIGHHOTO Tapa. 3aBUCHMOCTb a0CONIOTHON  BIAXHOCTH
BO3JyXa OT €r0 TeMIEpaTyphl II0Ka3aHa Ha pHC. 4.

5. OTHOCHUTEJIbHA A BJIA’KHOCTD BO3AYXA ¢

OtHomieHne (akTUYECKOW TIJIOTHOCTH BOJASHOTO TMapa K
IUIOTHOCTH HACHIIEHHOTO TMapa WA OTHOUIeHHEe abCOMIoT-
HOW BJIAXHOCTH BO3AyXa K MaKCHUMalbHOHW  BIIAXXHOCTH
BO3[yXa IIpU OINpEJeNIeHHOM ero TeMIlepaType Ha3bIBaeT-
Co  OMHOCUMENbHOU GNAJNCHOCMbIO 6030yxa. (OHa BBIpaXkaeT-
Cs B IIPOILICHTaX.

IIpy mnoHWXKEHUH TeMIepaTypbl BO3IyXOHENPOHHULIAEMOTO
3aMKHYTOTO TIPOCTPAHCTBA OTHOCHUTENbHAs BIAXHOCTh BO3-
Jlyxa TOBBIIAeTCs JO TeX IOop, IOKa 3HA4Y€HUE ¢ He CTa-
Her paBHbIM 100% u TeM caMbiM He OyJIET JOCTUTHYTA ILIOT-
HOCTb HACBHIIEHHOTO mapa. [lpu fanbHednIeM OXJIaKICHUH
COOTBETCTBYIOIIIEE HW30BITOYHOE KOJUYECTBO BOJSHOTO Ta-
pa KOHJIEHCUPYETCSI.

[Ipy mnoBblIeHNMH TeMIepaTypbl 3aMKHYTOTO IPOCTPAaHCT-
Ba 3HAYCHHE OTHOCHTEIHHOW BIIAXXHOCTH BO3JyXa CHHXKAET-
ci. Puc. 5 wwmoctpupyeT 3aBUCHMMOCTb  OTHOCUTEIBHOH
BJIQXXHOCTH  BO3AyXa OT Temneparypbl. OTHOCHUTEIBHYIO
BJIQKHOCTh BO3[yXa MW3MEpPAIOT TIpU IOMOUIM 2ucpomempa
uny  ncuxpomempa. OueHb  HAAEKHBIM  aCHMPALUMOHHBIN
ncuxXpoMerp AccMaHa H3MEpsieT pPa3HOCTh TEMIEepaTyp JABYX
TOYHBIX  TEPMOMETPOB, OJMH M3  KOTOPBIX, OOEpHYT
BIOXHONU  Mapned. OxiakIeHue  BCIEICTBHE  HCMApEHUs
BOJIBI OKa3bIBaeTCA TeM OOJBIIMM, YeM Cylle OKpPYKAroIIni
BO3AyX. M3 OTHOIIEHWs pa3HOCTH TeMIeparyp K GakTudec-
KOW TeMIleparype BO3JyXa MOMKHO OIPEIEIUTh OTHOCHUTEIb-
HYIO BIIQYKHOCTh OKPYXKAIOIIETr0 BO3/1yXa.

BMmecto HETOYHOTO BOJIOCSIHOIO THUIPOMETpa, KOTOPBIH
WHOTJa TIPUMEHAIOT IPH  BBICOKOM  BJIAXXHOCTH, HCIOJb-
3yIOT JUTHHA-XJOPUIHBIA ~ u3MepuTenbHbld  1yn. OH  coc-

M nl [y 1
-10°C +30°C
0.8. 100% 0.8.6,13%

TOUT M3 METAUIMYECKOW THIIB3Bl CO CTEKJIOTKaHeBOW 000-
JIOUKOH, pa3aelbHOW OOMOTKHM W3 HArpeBaTeIbHOW IPOBO-
JIOKH W TEpPMOMETpa CONPOTUBJICHHUA. [KaHeBas 000JO0YKa
3amoJIHEHA BOJHBIM JUTUH-XJIOPUAHBIM PACTBOPOM U Ha-
XOJUTCA TIOJ JCHCTBHEM IMEPEMEHHOTO HAMPSIKEHUS MEXIY
obenMu oOMoTKamu. Boja wucmapsiercs, MTPOUCXOJUT KPHC-
TaJUIM3alksl COJM W COINPOTUBJICHHWE CYIIECTBEHHO TOBBI-
maeTrcs. BcneacTBue 3TOro  coaepKaHWE BOISHOTO —Tapa
B OKpYXamIlIeM BO3JyXe W MOIIHOCTh Hakaja ypaBHOBE-
muBaoTcsa. [lo pasHOCTH TemmepaTyp MeXIy OKpYyKaro-
IIMM BO3JyXOM M BCTPOCHHBIM TEPMOMETPOM TIpU TIOMO-
A  CICHHAIbHON  M3MEPHUTEIBHON  CXEMbl  ONPEHACIISIOT
OTHOCHUTEIIFHYIO BIIQYKHOCTh BO3JlyXa.

W3MeputenpHBIA IIym pearupyeT Ha BIUSHUE BIAXHOC-
TH BO3[yXa HAa TUTPOCKONHUYECKOE BOJIOKHO, KOTOPOE BBI-
MOJIHEHO TaK, 4YTOOBI MEXAy JBYMS OJIGKTPOJaMH BO3HH-

KaJl JOCTAaTOYHOW cuibl TOK. [lociemHuii pacteTr mo Mepe
YBEIUYECHUS] OTHOCHUTENHHOM BIIAKHOCTH B  ONPEIEICHHON
3aBHCHMOCTH OT TEMIIEPaTyphl BO3AyXa.

EMKOCTHBIM  HM3MEPHUTENBHBIM — IYIIOM  SIBJSIETCS  KOHJICH-
carop ¢ TnephOPUPOBAHHOW IUIUTOM, CHAOXEHHOH THIPO-
CKOTMMYECKUM  JUDIIEKTPUKOM, €MKOCTh KOTOPOTO  HM3Me-

HAETCSI C HW3MCHEHHEM OTHOCHTCIIBHOW BIIAXXHOCTH, a TaKXkKe
TEMIIEPATyphl OKPYXKAIOIIEro Bo3ayxa. M3MEpUTEIbHBIN MIyn
MOXXHO NPHUMEHSATh KaK COCTaBHYIO 4YacTh TaK Ha3bIBAcMOTO
anemeHta RC cxeMbl MylbTUBHOpaTopa. Ilpw 3TOM Biax-
HOCThb BO3JyXa IICPEBOJMUTCS B ONPEICICHHYIO 4YacToTYy,
KOTOpasi MOKET HWMETh BBICOKHE 3HAYCHHSA. TakuMm o0pazom
JIOCTUTAIOT YPE3BBIYAMHO OOJBIIOW YyBCTBUTCIBHOCTH IIPH-
Oopa, KOoTopas TMO3BOJISIET  (DUKCHPOBAThH  MHUHUMAJbLHBIC
HW3MCHEHUS BIKHOCTH.

6. ITAPLIMAJIBHOE JABJIEHUE BOJSAHOI'O ITAPA p

B ornmume oT naBneHUS HACBIIIEHHOTO TMApa  p,., KO-
Topoe 0003Ha4YaeT MaKCUMAJIbHOE TMaplUalbHOE JIaBIICHHE
BOJITHOTO Tapa B BO3AyXE TMPU OMNpPENEIEeHHOW Temiepa-
Type, TOHATHE TMapHHajbHOE [aBJICHHWE BOASHOTO Iapa p
O3HAuaeT JMJaBJICHWE T[1apa, KOTOPHIM HAaXOJAWTCA B HEHa-
CBHIIIEHHOM COCTOSIHUM, TIO9TOMY B KaXJIOM Cllydae 3TO
JIaBJICHUE JIOJDKHO OBITH MEHBIIIC, UM D)4

I[To wmepe yBenuyeHHS COJAEpXKaHHUS BOJSHOTO Tapa B
CYXOM BO3JIyX¢ 3HAUYCHHE p MNPHOIKACTCI K COOTBET-
CTBYIOIIEMY  3HAYCHUIO  P,.. 1IpH 3TOM  aTMochepHoe
nasienne P,;, ocTaerca TOCTOSHHBIM. [lockoibky —map-
[MaJTbHOE  JaBJICHWE BOJASHOTO TMapa p  MPEJCTaBIseT
€000 JUIIb YacTh OOIIEro JABJICHUS BCEX KOMIIOHEHTOB CMECH,
€ro  BEJIMYMHY HEBO3MOXXHO  ONpENeNUTh  MyTeM  Mpsi-
MOTO wu3MepeHusa. Hampotus, pgaBiaeHwe Tmapa p,,. MOX-
HO OIIpelelnTh, €CIM B COCYAE CHayaja Co3/aTh BaKyyM,
a 3aTeM BBECTH B HEro BOAY. BenuwumHa NOBBIIIECHUS IaB-
JICHUsI  BCJICZICTBHE  HCIAPEHUST COOTBETCTBYET  3HAYCHUIO
Duacs ~OTHOCAIIEMYCSI K  TeMIepaType HACBHIIIEHHOTO Ta-
POM MIPOCTPAHCTBA.

Ilpu w3BecTHOM p,,, MOXHO KOCBEHHO U3MEpPUTH P
cienyromuM o0pa3oM. B cocyae HaxoguTcs CMech BO3ayXa
W BOASHOTO Tapa BHAJYale HEW3BECTHOro cocraBa. Jlamie-
HUe BHyTpu cocyma P,;, = p, + p, T.e. arMochepHOMY
JIaBIICHUIO  OKPYXKAloIIero Bo3ayxa. FEcmm Temeps  3arme-
peTh CcoCyll W BBECTH B HEro OIpECIEHHOE KOJIUYECTBO
BOJIBI, TO [IaBIieHWE BHYTpH cocyna moBbeicuTcs. I[locie
HACBIIICHUS BOISHOTO TMapa OHO COCTaBHT P, + Puge YC-
TAaHOBIIEHHYIO C TIOMOINBI0 MHKPOMaHOMETpa pPa3HOCTH JaB-
JNEHUH p,, - P BBHIYHTAIOT M3 YK€ H3BECTHOTO 3HAYCHUS
JTaBIICHUsI HACBIIIEHHOTO Iapa, KOTOPOE COOTBETCTBYET TEM-
reparype B cocyne. PesynmbTar OyAeT COOTBETCTBOBaTH Map-
[UaTbHOMY JaBJICHUIO p TIEPBOHAYATIHHOTO  COJEPKUMO-
r'0 COCYy/Ia, T.€. OKPYXKAIOIIETro BO3/1yXa.

IIpomie BbUMCIUTH MapUMaJIbHOE JaBJIEHUE p, HCIIOJb-
3ysl JaHHBIE TaOJNHWIl JAaBICHHUS HACBIIICHHOTO Tapa p,,. s
ONpEJIeIEHHOI0 YpOBHS TemIepaTypbl. BenuunHa oTHOIIE-

HUA p/pnac COOTBETCTBYCT  BCJIMYHHC OTHOIICHHA IJI0T-
HOCTH BOJAHOI'O IIapa f K TUUIOTHOCTH HACBIINICHHOI'O I1apa
fnac , KOTOpasd paBHa 3HAYCHHIO OTHOCHUTEJIBHOM  BJIaXK-

9
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HOCTH BO3AyXa @

HHUC p = ¢ Prac-
BcenencrtBue sTOTO, TPW  HW3BECTHRIX TEMIIEpaType BO3-

JlyXxa W JaBJICHWW HACBIIMICHUSA P, MOXHO OBICTPO M HATJIS-

TakuMm oOpa3oM, IOIy4aeM ypaBHE-

HO OMNPEAETUTh 3HAUYEHHE MapIlHalbHOrO  JaBJICHHS  p.
Hanpumep, oTHocuTenbHas BIaXKHOCTH BO3AyXa  COCTaB-
ager 60%, a Temmeparypa Bo3ayxa pasHa 10°C. Torna,

MOCKOJBKY IIPH JTOH TeMIIepaType MAaBJI€HHE HACBIIICHHO-
ro mapa p,, = 1228,1 Ila, mapuuanpHOe JIaBIICHHE p Oy-
net paBHO 736,9 Ila (puc 6).

7 TOUKA POCBI BOJASAHOI'O TTAPA 7

Conepxalmuiicss B BO3AyXe BOJISHOHW Iap OOBIYHO Ha-
XOJWUTCS B HEHACHIIICHHOM COCTOSHUM U TO3TOMY HMEET
omnpeelicHHOE IMapIldalbHOE JaBJICHHE p W  OINPEIACICHHYIO
OTHOCHTEIIbHYIO BIAXXHOCTH Bo3ayxa @ < 100%.

Ecoun Bo3myx HaxoguTcss B IPSAMOM KOHTaKT€ C TBEP/IbI-
MH  MaTepualiaMd, TeMIlepaTypa TOBEPXHOCTH  KOTOPBIX
HIDKE €ro TeMIIepaTyphl, TO TPH COOTBETCTBYIOIICH pa3HU-
e TeMmImeparyp BO3AyX TPaHUYHOTO CJIOS  OXJIAXKIIAeTCs
W OTHOCUTENbHAs BJIAXXHOCTh €ro IIOBBIIIAETCS 1O TEX IIOp,
moka ee 3HadeHune He mgocturaer 100%, T.e. TUIOTHOCTH HACHI-
meHHoro mapa. Jlake TMpu HE3HAYUTCIHLHOM JajlbHEHIIEM
OXJIQXCHUM Ha IMOBEPXHOCTH TBEPJAOrO0 MaTeprana HadyuHaEeT
KOHJICHCHPOBAThCS BOASHOW TMap. OTO MPOUCXOAWT JIO TeX
mop, TMOKa HE YCTAaHOBUTCS HOBOE PABHOBECHOE COCTOSHUE
TEMIIepaTypbl TMOBEPXHOCTH MaTepuaja M IUIOTHOCTH HAChI-
MEHHOTO Tapa. BcrmencTBue BBICOKOW IUIOTHOCTH OXJIAXKICH-
HBI BO3IQyX OITyCKaeTcs, a OoJiee TeIUIBIH — TOJHUMACTCS.
KonuuectBo koHmeHcaTa OyaeT yBEJIMUYUBATHCS, TI0Ka HE
YCTAaHOBHUTCS PaBHOBECHE M IIPOIECC KOHJCHCAIIMH HE IIpe-
KpaTuTCS.

[Iporecc KOHACHCAIMM CBs3aH C BBICBOOOJKJICHHUEM TeIlIa,
KOJIMYECTBO KOTOPOTO COOTBETCTBYET TEIUIOTE IapooOpa3o-
BaHMWsS BOABL. OTO NPHUBOJUT K TOBBIIICHUIO TEMIIEPATYPHI
MMOBEPXHOCTH TBEPABIX BEIIECCTB.

Toukouti pocbt T Ha3bpIBaeTCS  TeMIepaTrypa TOBEpX-
HOCTH, IUIOTHOCTh Ilapa BOJM3M KOTOPOH CTAaHOBHTCS paB-
HOW TUIOTHOCTH HACHIIIEHHOTO Tapa, T.€. OTHOCHUTEIbHAs
BIQXXHOCTh Bo3ayxa jocturaet 100%. KonpgeHcamus Bo-
ITHOTO Tlapa HAYMHAETCS Cpa3y e IOocle TOro, KaK €ro TeM-
repaTypa OIyCKaeTCsl HUXKE TOUYKH POCHI.

Ecnu wu3BecTHBI Temmepatypa Bo3dyxa 6, W OTHOCH-
TCJIbHAA BJIAXKHOCTH (0 N MOXHO COCTAaBUTH YpaBHCHHE
p(6) = DPul?) = @ P Hna pacuera TpebOyemo-

0 3HAYEHUSA P4
LEHHOT'0 napa.
Paccmorpum mpumep Ttakoro pacuera (puc. 7). Temmepa-
Typa Bo3myxa 6, = 10°C, oOTHOCHTEIbHass BJIAXHOCTb
Bo3ayxa @ = 60%, p,. (+10 °C) = 1228,1 Ila, p,,m(z')

= 0,6 x 1228,1 Tla = 736,9 Ila, Touka pocel 7 = C
(Tabmuma).

HCITIOJIB3YIOT TaGJ’IHI.Iy JIaBJICHUNA HACHI-
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£100%

1228,1 Na

e e L

259,89

Kpuean £,

-10°C +0°C +10°C

Puc 7

Touky pOChl MOXHO OTPENEIUTh TIPapUUECKHM CIIOCOOOM
C TIOMOIIbIO KPHBOH JaBJICHUS HACBIIEHUSA TOYKY pPOCHI
MOXHO PacCYMTaTh TOJHKO B TOM Cjydae, KOrja Kpome
TEMIIEPaTypbl BO3/yXa M3BECTHA TAKXKE €ro OTHOCHUTEIb-
Has BJIOXKHOCTb. BMeECTO pacueTta MOXHO BOCIOJIb30BaTh-
¢ W3MepeHHeM. EciM MeIEHHO OXJaXIaTh IOJUPOBAH-
HYI0 TIOBEPXHOCTh IUIMTHI (WM MEMOpaHbI), BBITIOJHCHHYIO
W3 TEIUIONPOBOJHOTO Marepuajia, J0 TeX IMOop, MoKa He Hau-
HEeTCsA BBIMAJCHAE HA HEH KOHOCHCaTa, M W3MEPHUTh 3aTeM
TEMIIEpPaTypy OSTOHW TIOBEPXHOCTH, MOXKHO TMPSIMBIM IyTeM
HaWTH TOYKY PpOCBI  OKpyXKaromero Bosayxa IIpumene-
HHE 3TOT0 MeToja He TpeOyeT 3HaHWUS OTHOCHUTENBHOM BIakK-
HOCTH BO31yXa, XOTS MOXXHO JOMOJHHUTENHLHO 0 TEMIIe-
paType BO3JyXa U TOUYKE POCHI BEIYUCIIUTH 3HAUCHUE ().

Ha otoM npunHnune O6asupyeTcs ACUCTBHE ecucpomempa
011 onpedenenus mouku pocwl Janwens u PeiiHonbra, KOTO-
pheiii  paspaboran B 1nepBoil momoBuHe XIX crometus. B
mocieJHee BpeMs Omarogaps MPUMEHEHUIO  3JEKTPOHHKH
OH OBII HACTOJBKO VAYYIICH, YTO TMO3BOJSET ONPEICIUTh
TOYKY POCBI C OYEHb BBICOKOW TOYHOCTBIO. Takum 00Opa-
30M, MOXHO COOTBETCTBYIOIIUM  0O0pa3oM  KaJuOpOBaTh
HOPMAJIBHBIA TUTPOMETP M KOHTPOJIHUPOBATH €ro ¢ MOMOIIBIO
TUTPOMETpPa, TMPEAHA3HAUCHHOTO IS ONPEJCICHUS  TOYKH
POCBL

8. ObPA3OBAHUE KOHJJEHCATA HA ITOBEPXHOCTH
KOHCTPYKLIMIA

Ecmu Temmepatypa Bo3myxa B TOMeUmIeHMH — 6,,  BBINIC
TeMIIepaTypbl HApy)KHOTO BO3ayxa 6, , B HapyXHOW cTe-
HEe oOpasyercs mnepemnaja TemIrepaTyp, KOTODPBIH 3aBHCHUT OT
COTIPOTHBIICHUS  TEILIOTIepeaayue CTEHOBOM KOHCTPYKIIHUH,
BCEr/la MEHbIIE, 4YeM pa3HOCTb Temneparyp 6, - 6,,. Ilpu-
YUHA YMCHBIICHHsS TIepernaja COCTOMT B HaJIMYUU COMPOTHUB-
nmeHu# temwnootnade I/¢, (Buytpu) u 1/, (CHapyxmn),
JIOJIA KOTOPBIX B OOIIEM TeMIIepaTypHOM TIepernaae MexIy
BO3JIyXOM TIOMEUICHWS W HAPY)XHBIM BO3JyXOM TeM 00J-
e, 4eM MeEHbIIe COMpOTHBIIEHUE Terionepenade. Hambomee
SIPKUM ~ TIPUMEPOM  MOXKET CIY)KHTh OJWHAPHOE OCTEKJIe-
HHAE OKHA, TEPMHUYECKOE COTPOTUBIECHHE KOTOPOTO COCTaB-
JIET JIMIIb HE3HAYWTENBHYH JIONI0 O0OHMX  CONMpPOTHBIIE-
HUH TEII00TaYe.

AOcomoTHas BeJIMYMHA COINPOTUBIICHUS TEIUIOOT/A4e OIl-
penensieTcss TMpeXIe BCEero [BIKEHHEM BO3JyXa B 30HE,
ONM3KOW K TIOBEPXHOCTSAM KOHCTPYKIIMH, KOTOPOE MOKET-
KojeOaThCs B OYCHb IMUPOKHUX rpaHuiax. CompoTusie-
HUE TEIUIOOTIa4e TeM OOJIbIlle, YeM MEHbIIE CKOPOCTh [IBHU-
JKEHUS BO3AyXa. [epMHUYECKOE COMPOTUBICHHE KOHCTPYK-
MY HE OKAa3bIBAaeT HA HEE HUKAKOTO BIIASHHUS.

B coorBerctBun ¢ DIN 4108 cpeanee 3HaueHue Ha-
PYHOTO  CONPOTHBIICHUA  TEIIOOT/a4e 1l/¢;, npunMMaeT-
ci pasaeiM 0,04 M>K/BT, BHYTPEHHErO0 CONPOTHBICHHS
TEII00Ta4e /ey, - 0,12 M K/BT (korma peyb wHIET
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O TIIOBCPXHOCTAX CTEH M OKOH, a TaKXe HeperLITHﬁ, €ClIin
IIOTOK TECIlJIa HAITPABJICH CHU3Y BBCpX).

B BECPXHHUX HW TOPU3OHTAJIBHBIX YyIjlaXx IIOMCHICHUA, a
TAaKXKC I103aJd BHUCAINIUX TapaAviH W CTOAINUX BO3JIC CTCH

mpeaMeroB  o0opynoBaHHsS — (AKTHIECKOE  COTMPOTHUBIICHHE
TewiooTnaue /¢, 3HAUYUTEIHHO TOBBINIALTCA. Ero 3Ha-
yenne wmoxer pgocturath 0,17—0,22 ™ -K/Bt, mnostomy

30HBl HApYXHBIX CTE€H TPeOYIOT 0CO00 KPUTHUECKOTO pac-
CMOTpEHUSL.

ComnpoTtuBieHne Temonepenade KoHCTpykuuu I/k  coc-
TOUT W3 TEPMHUECKOTO COMPOTUBICHUS KOHCTpYKImu 1/A
u 00ouX compoTHBICHUI Terootnaue I/¢, w I/, . Ilpu
cmayuoHapHol Tiepefade Terla Iepernajl TemIepaTyp Mexay
BO3JIyXOM TIOMENICHHS ¥ BHYTPEHHEH IOBEPXHOCTHIO KOH-
CTPYKIIMU TIPOTIOPIIMOHAJIEH O00IeMy TMepernaay TeMmIepa-
Typ MEXIY BO3IyXOM IIOMEIIEHUS W HapyXHBIM BO3IYyXOM
(puc 8). Otcrona cienyer

0@3 - 9{)8 = (933 - 931:) ( ]/ae)/(I/k) =
= (933 - 931:) (k/%)

Ecmu Ttemmeparypa MOBEPXHOCTH, OOpalleHHOH K MOMe-
LICHUIO, HIDKE TOYKM POCHI BO3AyXa MOMEIEHHs, H30BITOU-
HBIN BOASHOW Tap BBITIAJAeT HA IOBEPXHOCTH KOHCTPYKIIUH.

Ecnu TemmepaTypa MOBEpXHOCTH HECKOJBKO BBIIE TOYKU
POCBI, YacTb MOJEKYJ] BOISHOIO Iapa MPUTATUBaeTcid K HEH,
YTO BeAET K OO0pa3oBaHUIO TOHYAWIIEH IUIEHKH BOJBL, KO-
TOpass TPUTATHBAET TBUTb H OTHM CIIOCOOCTBYET BO3HUK-
HOBEHHIO HAa TIOBEPXHOCTH TEMHBIX TISITEH WIH IUICCEHH.
IIpy 5TOM MNOBEPXHOCTh KOHCTPYKLMH B OSTHX 30HaX JO-
CTHTaeT TeMIepaTypbl, MaKCUMaJbHO TPHOMMKEHHOH K TOY-
Ke pochl. JlnurenbHOE BO3JCHCTBHE KOHIAEHCATa Ha BIATO-
MOTJIONIAIOIINE TOBEPXHOCTH MaTepuayioB (OyMakHbIe 000W,
TUIICOBas  LITyKaTypKa, JepeBsHHas oOONMIOBKA U T.1.)
IPUBOIUT K 0O0pa3oBaHUIO TIpUOKOBOI TIIecCeHH U paspy-
menuto. IlosToMy KenmaTenabHO, 4YTOOBI 3a CuUeT IOBBILIE-
HUS TEPMHUYECKOIO COINPOTUBJICHUS [/A pa3sHOCTh TemIie-
patyp 6,, - 6, coOXpaHsANIach HACTOJIBKO MaJoOH, YTO-
Obl gaxke TpU HEOJArONPUATHBIX KJIMMAaTUYECKUX  YCIO-
BUSIX TeMIlepaTypa IIOBEpPXHOCTH He ObUIa HIKE TOYKH PO-
CBL

9. JNOPY3UA BOAAHOI'O ITAPA B BO3JVXE

Ecim B cocyn ¢ pa3genuTenbHOM IEeperopoakoid BBec-
TH JIB€ Ta30Bble CMECH, HMEIOIIME OJMHAKOBbIE TeMIlepa-
Typy U oOuiee JaBiIeHHE, HO C Pa3HbIMH MapIUATLHBIMU
MaBIEHUSMA W 3aTeM YAAIUTh TEPEeTrOPOAKY, MOJIEKYIbI
KOMIIOHEHTOB CMECH U3 OTAeNeHuss ¢ Ooyiee  BBICOKUM
TMapuyanbHBIM  JIABICHUEM CTPEeMSTCS TIepelTH B  OTAeIe-
HUE C MCHBIIUM JIaBJICHHEM. OTOT TIPOLECC, Ha3bIBAEMbIH
Ooughysuett, AAUTCA IO TEX IOp, TMOKA HE MPOU3OUICT BbI-
paBHHMBaHUS TapIHaIbHBIX JaBieHWi. Bo Bpemss mepeme-
MEHUsI MOJIGKYJT oOlee JaBjicHHEe OOEHUX Ta30BbIX cMecei
OCTaeTCsl OJJUHAKOBBIM.

Ovaenevue A Oraenerve B

- JlaBnexue Bo3ayxA - rrCo’sl i DaeneHwe Bo3ayxa
AWHWTEN b~
127.=0,807 104 Na WAk naTpybox | 1879807104 Na
¢ ol z |
@ |
< Haﬁpa:anenue T
Temnepatypa ¥ = eMnepatypa
so3ayxa £ 0,00C e MM'.)-V | o Bo2Myxat000C
Q= EII,BSIB M Ty
Ml
NapuwansHoe T MapywansHoe
ABBNEHHE BOAAHOID e A3snexwe BOAAHOMO
napa p = 500 Na napa p = 499 Na
Puc. 9
HpI/I OAUHAKOBBIX Pa3HOCTAX napruuajJibHbIX Z[aBJ'IeHI/Iﬁ
MEXIy COCCIHHMMH IOMEIIeHHIMH  muddy3us  mpoucxo-

IUT TeM ObIcTpee, YeM BBIIIC TEMIIEpaTypa Ta30BBIX CMe-
ceil. CrtpemieHHe K BBIPDAaBHUBAHHUIO TAPIUAIBHBIX JIaBICHHHA
CBOMCTBEHHO  MApOBO3AYIIHBIM  CMECSIM C  Pa3IUYHBIMH
TUIOTHOCTSIMU BOJISTHOTO Tapa.

[IpeamnonoxxuM, uYTO B Kamepe MEXKAY OTIEICHUAMH A
u b yCTaHOBJEH COCQUHHUTENBHBIM TATPYOOK ILIOIIAJBIO
1 M w mgmuaoit 1 M (puc. 9). Temmeparypa Bo3ayxa B
obonx mnomemenuax cocrtabuger +0°C (273,16 K), a pgas-
nenme 1 xlc/om® (9,807 Ila), T e, naBicHHWE pPaBHO OJHOU
mexnuueckou ammocgepe (at), wau 735,56 Topp. s pacue-
ta aupdysun B CU mpeamnonokuM, 4To TapliMajibHOE JaBlie-
HHE BOAsHOrO mapa B oraenennu A Ha 1 Ila Boelme, yem B
ornenenuu b. IlpenmonoxuMm Takke, YTO HMMEETCS BO3MOXK-
HOCTh C BBICOKOW TOYHOCTBIO ONPEICIUTh BEC BOJSHOTO
mapa, audGyHINPOBABIIETO0 B TEYEHHE 4Yaca M3 OTAEICHUS A
B oTnaeieHue b (OymeM cuuTaTh, YTO COCTUHHUTCIBHBIN Ka-
HaJ 3aloJIHEH CYXMM BO3yXOM, a 00a ero OTBepCTHS 3a-
KPBITBI MeMOpaHaMH ¢ OECKOHEYHO MajbIM COINPOTHUBJIE-
nuem guddysun). Torma Macca BOAJHOTO Iapa COCTa-
Bur g = 0,000658 r. OOpatHoe 3HaueHue OyIeT paBHO
1/g =1519,3. O603HaunM ero N.

Ora BeNMYMHA TIOKAa3bIBae€T, Ha KakKoe YHUCIO JOJDKHA
OBITh pa3lielicHa pPAa3HOCTh MApIHAbHBIX JABICHUH p, -
- pp wim (B O0OBIYHOM OO0O3HAYEHWH) p; — p;, YTOOBI
mpu Temreparype Bo3ayxa +0°C (273,16 K) u maBnenun
Bozayxa 9,807 - 10*ITa (1 xI'c/em2, wmm 735,56 Topp) xoinu-
YeCTBO BOMAHOrO nmapa, auddyHaupyromero dvepes Cioi
BO3AyXa IUIomanpi0 1 ™M™ u TommuuOoM 1, M 3a 1 4, ObLIO
BbIpakeHO B Tpammax (r). [lapuuanbHble JaBieHUS TpU
oToM BKmoYaiorcs B pacuer B Ilackamax (Ila). Taxum
obpazom, g = [p; - p, [a)] /1519,3 rpamm (1).
Ta3zoBas moOCTOSHHAs BOJSHOTO Tapa Ryyo paBHa 462 Jx/
/(xr-K) ,umu 47,1 m-xI'c/(xr-K).

Ecnu mepeMHOXHUTh TPUBEACHHOE BBINIC 3HAYCHUE g
paBHoe 0,000658 1, ¢ Rpyo, paBHeiM 462, u K (wm T),

paBHeIM 273, moayuuM  koop@uuyuenm  Oupyzuu s
cMecH BO3ayX — BojsiHOM map: D = 83 r, wm 0,083 kr.
Otcroza cnenyer:
D 0,083
g = = KI =
R, T 462-273
= 0,000000658 kr = 0,000658 r.
Bomuucnute  3HaueHne N MOXKHO TOJNBKO TOCTE  Ompe-

JETCHUsT Macchl BOASHOTO Tapa, audQyHAHPYOLIETo depes
1 ™M° miomamM cros Bo3jAyXa TONIMHOW | M B Teyenme | u.
Pazymeercs, xodddurmment mudpdysmn D = 0,083 TompKO
IIpY YCIIOBHHU, 4TO TeMIeparypa Bo3ayxa paBHa +0°C, a nas-
JIEHUE BO3/yXa COCTaBiIseT 1 ar.
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[Ipu ompeneneHHON pa3HOCTH MNapUMATBHBIX JaBJICHUN
p; — Pz KOJMYECTBO BOMISHOTO Tapa, IUGOYHIUPYIOIIEro
4yepe3 HETOABIKHBIH BO3AYyX, IOBBIIACTCS NPU YMEHBIIIe-
HUU OOILIETO NaBJICHUS D,5, W TOBBIIICHHH aOCOJIOTHOW TEeM-
nepatypel 7 u Haobopor. Ilostomy kodbdunuent mauddy-
3ur D 3aBHCHT OT KiIMMatudeckux ycnoBuil. Illupmep maer
ypaBaenue D = 0,083:(736 Topp/pes.)- (171273 K)-1,81. U3
yYpaBHEHHUS CIeIyeT 4YTO U3MEHEHHE [aBIICHHS BO3AyXa
736 Topp/pys. BAuser Ha KodpduuueHt auddysun MeHb-
nre, yem u3meHenue remneparyp 7(K)/273 K.

IMostoMy mpu pacyerax auddy3ud MOXKHO HE YUHUTHIBATH
JABIICHUS BO31yXa, TaK KakKk paccMaTpuBaeMble 37aHUS pac-
MOJIOKEHBI, KaK TMpaBWJIO, Ha BBICOTE C Oojiee WM MeEHee
HOpMAaIIbHBIM aTMoc(epHBIM JaBlieHHeM. BTopoil winen ypas-
HeHUs Ui ompenaeneHus kodpbunuenta auddy3un moxer
OBbITh B OOJIBIIMHCTBE CJIY4YacB MNPHHAT paBHBIM | WIH UM
MOHO COBCEM NPEeHEOpeYb.

Koadpdumuent muddy3un BoasHoro mapa B Bo3ayxe D
MOKa3bIBAET, CKOJBKO KI BOMSIHOTO Tapa IUGPyHIUPYET
yepes 1 M crtost Bo3ayxa TojuHoM 1 M 3a 1 wac, ecinm pas-
HOCTh TMapUUanbHBIX IaBIeHWUH p; — p, cocrtaBmsier 1 Ila.
YUTtoOBl MONYYHTHh pe3yibTaT B Tpammax, Bmecto 0,083 «kr
B ypaBHEHHE CIJIEJyeT IOJCTaBUTh 3HaueHHe 83 T. 3HaueHue
N paBHO /g , T.e. SBJISACTCS BEJIMYMHOM, OOpaTHOM Macc-
ce BONSHOTO Tapa g U TMpPEACTaBIsIeT COOOH OpIHMHATY
KpuBOH N Kak QYHKIIMH TEMIIEPATYypPHI.

Jnddy3us BoasHOro mapa B BO3AyXEe HMMEET aHAJIOTHIO B
SJICKTPOTEXHUKE. EcaM 3aMeHHTh pPa3HOCTh MaplUalIbHBIX
JABJICHUH p; — p, PAa3HOCTHIO TMOTCHIUAIOB JJIEKTpUYEC-
KOTO 3apsjga T.e. HampsbkeHueM U , W paccMaTpuBaTh pas-
JIENSIOMNNA CJIOH BO3/yXa Kak MPOBOJHMK TEIUIa C OTpHIa-
TENbHBIM  TEMIIEPATYPHBIM  KOA(MOHUINEHTOM, O00JaJaoIIuM
OTIpEJICIEHHBIM ~ COMPOTUBJICHUEM, €ro 3JEKTPUYECKOe CO-
MPOTHBIICHHE R ¢ TOBBIICHHEM TEMIIEPaTyphl HEJIHHEHHO
magaer. Ilpm sTomM cwmia Toka [ coorBercTByeT auddy-
3MOHHOMY MOTOKY BOJISTHOTO Tapa g.

I[lo 3akony Oma I = U/R , npudem R mpsmMo 1po-
MOPLMOHAIBHO JUIMHE IPOBOJHUKA M OOPAaTHO MPOMOPIHO-
HAJIBHO €ro ceueHwio. [Ipu yBeNWYeHWH TeMIepaTrypsl B 3a-
BUMOCTH OT TEMIIEPATYPHBIX KOI(D(OUIMEHTOB CHIla TOKa
I moBbIIaeTcsi OOpaTHO MPOMOPUUOHAIBHO JUIMHE TIPOBOJ-

HAKa L ¥W TIpAMO TIPOMOPIMOHAILHO €ro cedyeHuio F.
B anekrporexHuke TONMIIMHA ~Pa3NENAIONIETO CIIOS  BO3-
nyxa d aHallorW4Ha JUIMHE IIPOBOAHUKA L .

I[Ipu onuHakoBOM compoTHBIeHMH R cwia Toka [

YBEIMYMUBAECTCS MPSAMO MPONOPLHUOHANBHO YBEJIWYEHUIO Ha-
npsokenuss U, T.e. aHAJOTUYHO YBEJIUMYEHHUIO Pa3HOCTH
TapIUaAIbHBIX JaBJIE€HUH BOJASHOTO Mapa p; — p;.

10. JUDDY3UA BOJASAHOI'O [TAPA B [TIOPUCTBIX
MATEPUAJIAX

MHorue CTpOUTENbHBIE MaTepuaibl SBIAIOTCS  TOPHC-
TBIMH M HMEIOT MO3TOMY pas3JIMuHyl0 IUIOTHOCTh. [Ipu ab-
COJIIOTHO CYXOM MaTepuayieé TOpbl W KalmwULIpbl 3aroJiHe-
Hbl Bo3ayXoM. OnHako eciM CTPOMTENBHBIM  MaTepualn
HaXOIUTCS B BO3/AYyXe, COJAEpXKAaIleM BOJSHOH map, oOmpe-
JIEIEHHOE KOJIMYECTBO BOJSIHOTO Tapa MPOHHWKAET B BO3IYII-
Hble TIOpPbl MaTepuaja M KOHIACHCUPYETCS Ha MX CTEHKax
0O TeX MOp, NOKa HE YCTAHOBUTCS PABHOBECHAS 6lAICHOCHIDb,
KOTOpasi 3aBUCUT OT IapLUaJbHOIO MAaBJICHUS IMapa B OKpY-
JKaromieM  Bo3ayxe. Eciam  CTpouTenpHBIA  MaTtepuan  MoJ-
HOCTBIO TOKPBIT BOJOH, MOPbl M KaNWUIAPBI, BBIXOAAIINE
Ha TOBEPXHOCTH, IOTHOCTBIO 3alOJNHSIIOTCS BOAOH H IUIOT-
HOCTh CTPOUTENIFHOIO MaTepHuajga JOCTHUTaeT CBOEr0 Mak-
CUMYyMa.

Uepe3 meperopoiky Mexay IByMs MOMEIISHHSIMH C pa3-
JUYHBIMM ~ TApUUAJbHBIMH  JaBJICHUSMH  BOASHOIO  Iapa
( p; - p2 ), BBHIIOJHEHHYI0 W3 IIOPUCTOTO CTPOUTEJILHOIO
Marepuaia, HaduHaeT MudyHaupoBaTk BonsgHOW map. Ilpm
5TOM B MaTepHaje YCTAaHABIMBAETCS PABHOBECHAs BIaX-
HOCTb. YJenbHas IUIOTHOCTE JU(M(Y3MOHHOTO IIOTOKA MpPHU
9TOM CYIIECTBEHHO MEHbIE, YeM npu aupy3uu mapa uepes
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CJIOW HEMOJBIKHOTO BO3ayxa. UYeM OoJbllle MPOHHUIIAEMOCTh
CTEHOK TOp, TeM OoJibllie yAedbHAas IUIOTHOCTh IOTOKA
napa mnpuOMMKaeTcs K 3HaueHUto Juddy3ud dYepe3 CIoH

BO3/yXa.

OTHOIIEHUE  Lp50/Qyamep  HABBIBACTCA KOOI Duyuenmom
conpomuenenus ougp@ysuu U OH mpexacraBiser coOoit
OTHOCHTEILHYIO BEIUYWHY, YHCIEHHOE 3HAYEHHE KOTOPOM
Bcerma > 1. Kosddumuent comporusieHus aubdy3un

M MOXHO B3Th M3 TaONHWI, KOTOphIE COCTaBJICHH Ha 0aze
MHOTOYHCIICHHBIX J1a0OpaTOPHBIX M3MEPEHUH H IIOCTOSHHO
YIYYIIAOTCS ITH YTOUHSFOTCS.

ITo cnocoby Kammepepa B mapoHENpOHUIIAEMBI COCY/T
(puc. 10) TOMEImIaIOT CJIOW  BBICYNIEHHOTO  CHIJIMKArells
W TUIOTHO 3aKpHIBAIOT TMPUTHAHHOW (C YIUIOTHEHWEM B IIBAaX)
IUIMTOH, W3rOTOBJICHHOW W3  CTPOMTEIBHOTO  Marepuaa,
KOTOpBIA HY)XHO HccienoBaTh. llocime B3BeMIMBaHUS COCYH
BHOCST B TIAPOHENIPOHUIIAEMOE TIOMEIICHHE, B KOTOPOM
HAXOIUTCA OTKPBITBHI COCYJl C HACHIIMIEHHBIM PacTBOPOM HHU-
Tpara Kamus. BHYTpEeHHIOIO TeMmmeparypy TIOMEIICHUs MOI-
nepxuBaloT Ha ypoBHe = +20°C. Hamnume B mnomemnieHun
pacTBopa cosii 0OecrieyrBacT B HEM IOCTOSIHHYIO OTHOCHUTEINb-
HYI0 BJIQKHOCTh BO31ayxa IpuMepHO 93%, a B 3aKpBITOM
cOoCylle OTHOCHUTENbHas BIIAXHOCTh COCTaBisleT oOkojo 2%.
DTO CO3/1aeT 3HAYMUTENBHBIA Tepenaj MaplualbHbIX JaBICHUH,
9TO MTPHUBOAUT K 1udQy3uHm mapa depe3 HCIBITYeMBbIid
obOpazenr BHyTpb cocyna. OtnaBaemblii HUTPATOM Kalksl Iap
MIOTJIONIAETCSl CHJIMKAareJleM | TapluajbHOe JaBlCHHE TIpH
9TOM He u3MeHseTcs. Uepe3 HECKONBKO IHEH (WU Heewb)
cOCyll BBIHOCST W3 TOMELICHWS W CHOBa B3BemmBaioT. Ha oc-
HOBaHMM TMPHPOCTa MACChl MOXKHO OIPENEIUTh IUIOTHOCTh
MmoToka mapa g H KOd(hOHUIHUEHT CONpOTUBICHUS aubdy-
3UU U .

Juddy3us BoasHOrO Mapa yepe3 MOPUCTHIN MaTeprall 4acTo
COBMAJaeT ¢  KamWUIIPHBIM  [E€peMelleHreM  BIary,
KOTOpOE B TakKOM cCilydae JMAOJDKHO TPUHUMATBCS BO BHHU-
Manue. Ecnmu mpu ompeneneHnn kod(hdUIMEHTa COMPOTHB-
nenus quddy3ud TMPUMEHHTh CIOco0 JABYX 30H, The mpoba
CTPOWTENHFHOTO MaTephalia MOABEpPTaeTcs BO3JICHCTBHUIO Mepe-
naja BJI&XKHOCTH BO3AyXa BHavane B uHTepBaie oT 50 no
0%, a 3arem ot 100 mo 50%, MOXHO YCTaHOBHUTH, YTO BO
BI&KHOH 30HE MapOIPOHUIIAEMOCTh 3HAYHUTENHHO OOJIbIIe,
YeM B CyXOil.

Hns  ompeneneHuss  3aBUCHMOCTH
TYyeMOTO  CTPOHTEJIBHOTO  MaTepuana oOT  OTHOCHTEIbHOH
BI&KHOCTH MPUMBIKAIONIMX CJIO€B BO3QyXa MOXHO WC-
MOJIb30BAaTh  J1BA  IUIOCKUX  ITapOHENPOHUIIAEMBIX  COCyZa
¢ ocobeiM 00pa3oM 00pabOTaHHBIMH KpasMH, KOTOpBIE
obecrieunBalOT  APGEKTUBHOE YIUIOTHEHHE B HHX MpoO
CTpouTENIbHOrO  MaTtepuana. IlepBelii  cocyn — 3amOJHSIOT
CUJIMKareiaeM, BTOPOHM  OUCTWIUIMPOBAaHHOM  BOJOW;  3a-
TeM o00a cocyaa 3aKkpbIBalOT OJHWHAKOBBIMH MpoOaMu U
CTaBiIT B TOMEIIEHWe, OTHOCHTENbHAs BIAXKHOCTh BO3.Y-
Xa B KOTOpoM cocTtaBisger okoio 50% (kak B OOBIYHBIX
nomMemeHusax). Ilockonbky B IEpBOM COCyAE€ OTHOCUTEIb-
Hasi BIAXHOCTh Onmm3ka K 0%, BOOSHOW Tap M3 MOMEIICHHS

3HA4YCHUA [l  HCIIbI-
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TuGGyHIUpYeT dYepe3 MNpoOy CHApPYKH BHYTPh OTOTO CO-
cyna. BHYTpeHHss BIaXHOCTH BO BTOPOM cocylme OJm3-
ka k 100%, mostomy nauddy3us mapa HAST HU3HYTPH, Ha-
pyxy. Ecmu O6bl K03 GHIMEHTH cONpoTHBICHUS AUP y3Un
obenx mnpo6 B cyxoii (cocyn 1) wm BraxHo# (cocym 2)
30HaX OBUTH paBHBI, TO B TMOMENICHUH dYepe3 HEKOTOpoe
BpeMsl YCTaHOBHJACh OBl OTHOCHTENIbHAS BIAXKHOCTb, paB-
Hast TouHO 50% (IpW YyCIOBWUM, YTO OTHOCHUTENbHAs BIaX-
HOCTBL B cocyae 1 paBHa TouHo 0%, a B cocyzae 2 Ttouno 100%).
IIpy OMMHAKOBBIX PA3HOCTH TMAPIMANBHBIX JAaBICHUH © pas-
Mepax 1pod B cocyd 1 momkHO ObLIO AMGPYHIUPOBATH
TOYHO TaKOe JK€ KOJMYCCTBO BOJSHOTO Tmapa, Kak guddyH-
qupoBano Obl w3 cocyma 2. IloaToMy HE3aBHCHMO OT OT-

KJIOHCHHH  OTHOCUTEJIBHONW  BJIAKHOCTM W TEMIIEPATyphl
MOMEIICHUS paBHOBeCHass BIaXHOCTE S50% mokazaia OB,
9TO HUKAKWAX pasmuauid Mexay M, (cyxas 30Ha) ©W [,

(BmaxHasi 30Ha) HET.

Opnako, ecmu ff, < MU, , TO TmpeoOnamacT KOJIUYECTBO
BOJSHOTO TMapa, KOTOPBIA AUGPYHIUPYEeT B HampaBICHUU
MIOMEIIEHUS,, YTO BEAET K TOBBIIIEHUIO OTHOCUTEIBHOM
BIOKHOCTH. PaBHOBeCHass  BIQXHOCTh  YCTaHABIHMBAETCS,
eCJM OTHONICHHWE Pa3HOCTeH NaplUUaNbHBIX JaBJICHUU, TOJ
NIeCTBUEM KOTOPBIX Haxoaarcss o0e TpoOBI, COOTBETCT-
ByeT OTHOUIICHWIO 3HAYEHUH KOI(P(UIIMEHTOB COMPOTHB-
neauss  guddysun U Takum obpazom, Ap/Ap, =
=M/ Uy

Ecnu, Hampumep, paBHOBeCHas BIQXXHOCTh B IOMeEIle-
HUU coctaBuT 60%, mpoba 1 Oyaer HaxXOOUThCS TMOA JEHCT-
BHEM Pa3HOCTH MapuuaibHeIX naBimennid 0,6 p,.. ., 1Opoda
2 monm npeiictBueM pasHocTH 0,4 P Orcroma cruemyer
M/ 1, =0,6/0,4=1,5.

Uem Oombllle paBHOBECHAS BIAXHOCTh BO3MyXa B TOMe-
meHun npesbimaeT S50%, TeM Ko3(h(UIMEHT CONpPOTHUBIIC-
Hus auddy3uu L, BIAKHOW 30HBI MeEHbIIEe KoddduimeH-
Ta conpoTuBieHus mubdy3un L, cyxoi 30HBL. OnucaH-
HBIH CrOCOO TO3BOJIIET PACCUUTATh OTHOLICHHE 3HAYCHHH
M C BBICOKOW TOYHOCThIO. IlockonmbKy B  ompeaeneHuu
Macchl HET HEOOXOAWMOCTH, COCYIbl, a Takke THpoObI
MaTepuaia MOTYT HUMeTh JoObie pasMepbl. C yBelIHmYeHHEM
TUIOMIA A TOBEPXHOCTH MPOO yMEHBIIAECTCS OTHOCUTEIb-
Has IUIOMIaJb KPAaeBBIX YYaCTKOB M TEM CaMBIM BIHSHUE
BO3MOXHOH HepaBHOMepHOCTH aubby3un. IlyreM aByKpart-
HOTO 3amepa Mpo0 MOXHO YCTAHOBUTh HX (HaKTHIECKYIO
OJTHOPOJHOCTb.

Ecnu  BenencTBHe  MOBBIICHHS — YPOBHS — TEMIIEPATYPHI,
a TaKKe OXUAAEMOTO TMPUTOKA WJIM OTTOKAa BOJSHOTO Mapa
paBHOBECHas BIAXHOCTh M3MEHSETCS, TO BO3MOXEH pac-
4eT 3HAYeHUS U B oaToM ciydae ompenensioT BpeMms,
KOTOpOE€ HEOOXOJMMO JJIsi TOro, 4YTOObl CHHU3UTH Pa3HOCTb
OTHOCUTENBHBIX BIQXHOCTEH Ha TIOJIOBHHY TI€pBOHAYAJb-
HOW BEMMYMHBL. OTO BpeMsl 3aBUCHT OT o0bemMa TMoMelle-
HUS W TaponpoHuiaeMoctd mpod. TemmepaTypa B ToMe-
[IEHWHd B TEYCHHE BCETO BPEMEHHM HCIBITAHUS JOJDKHA COX-
PaHATHCS Ha IOCTOSIHHOM YPOBHE.

Ecmu  mepeMHOXHTh KOI(PPHUIUCHT COMPOTUBICHHUS Iud-
by3un g4 W TOMmMHY cios d TIOPHCTOTO MaTepHana,
MOAYyYUM  conpomuéienue ouggysuu  fd  COOTBETCTBYIO-
miero clos marepuaia. B ymTeparype HWHOTIA TPUMEHSIOT
TaKkKe TOHATHE HAPYUAIbHOe conpomusnenue ougd@ysuu,
KOTOpOE sIBISieTCsT OoJiee TOYHOM XapaKTEPUCTHKOW, OCOOEH-
HO TIPU pacCMOTPEHUH MHOTOCIIONHBIX KOHCTPYKIIUH.

CompotuBnenrie auGdy3ur fd UMEET EIUHHUIYy H3Me-
penus 1 merp (M). OHO mMOKa3bIBAET, HACKOJIBKO COMPOTHB-
neHne JTUGQY3UH  CIIOST  CTPOMTENLHOTO MaTepuaya TOJIIHU-
HOM d Oojpimie (WIM MEHbBIIE) CONpOTHBIEHUS aupdy-
3HMHU CJIOA BO3AyXa TOIIUHOMN 1 M.

Ilponuyanue  600siHO20  napa Ay  TIOKa3blBaeT, Kakoe
KOJIMYECTBO BOJSTHOTO Ha?a B rpamMmax B TedeHue | 9 mud-
¢ynmaupyer uepes 1 CIIOS  CTPOMTENPHOTO  MaTepHaia,

€CIIi PAa3HOCTh TMAapUUATBHBIX JaBICHHH p; — p; MEKAY
MPOTHUBOMNOJIOKHBIMU IpaHuLaMu ciosg coctaBiuster 1 Ila.
Takum oOpa3om, momyyaem ypaBHeHue Ap = 1/udN 1/

/(M*4). B maHHOM ypaBHEHHH
B 3HaMEHAaTeJIe.

Ecnmu B duciuTens TMOCIETHEr0 YpaBHEHUS TIOJCTaBHUTH
Pa3HOCTh MAapLMANbHBIX JaBI€HUH p; — p, , TOIYyIUM KO-
JIMYECTBO  BOJISAHOTO Mapa, KOTOpoe (baKTquCKH muddyH-
JWIPYET  Hepe3 COOTBETCTBYIOIIMH CJIOH CTPOMTENBHOTO Ma-
Tepuana [r/(m*)]: g =(p; — p)(Tla)/Ndu.

Ono B 1/(ud) pa3 TmpeBbIIIa€T KOJIMYECTBO BOISHO-
ro mapa, KOTOpHIi HpU TOH K€ PasHOCTH NapLUaIbHBIX IaB-
JeHWH W Takod ke Temmeparype auddyHaupoBan Obl uye-
pe3 ciaoi HENOJBIDKHOIO BO3AyXa IUlomanbpio 1 M~ U Ton-
myHOM 1 M.

Ecnu napuuanbHble JaBI€HHS p; U p, ONpPENENsTh HE MHC-
XOIsI W3 OTHOCHTENBbHOW BIIAXKHOCTH BO3JyXa M TeMIepa-
Typbl NPUMBIKAIOIIUX K OTPaXIEHWIO IMOMELIeHUH, TO Hai-
JIEHHOE€ TI0 TPHUBEICHHOMY BBHIIIE YPAaBHEHHIO KOJHMYECTBO
BOJSHOTO TIapa, KOTOpbI B TeueHue 1 4 auddyHauposan
yepe3 CJIOH CTPOUTEIBHOTO MaTepHaia, OKaXeTCs HEeCKOJb-
KO BBIILIE 1eHICTBUTEIBHOTO KOINYECTBA.

ITpuurna 5TOH pa3HOCTH COCTOUT B TOM, YTO KpPOME 3Ha-
YeHWs TPOHMIAHWS BOISHOTO Tmapa A; Ha o0myr mapo-

3HaueHue N  HaxoauTCs

NPOHUIIAEMOCTh ~ OKa3bIBAIOT  BIMSHHE 3HAYEHWS KOI(Dpu-
yuenmoe nepexoda 600aHo20 napa f, (cHapyxku) u f,
(BHYTpH), KOTOpBIE aHAJOTWYHBI KO3(D(DHUIUEHTaM  TEILIO-

OTHauYM &, U O .
OOparubie BenmuuuHel 1/, u 1/, Takke MO aHAIOrHU

Ha3bIBAIOT CcOnpomueeHusMU nepexooy BO-
ngHoro mapa. OJHAaKoO TIO0 CPaBHEHHWIO C CONpOMuGieHuem
naponponuyanuto  1/A; cnos MaTepwala TOCICIHHE Ha-

CTOJBKO Manbl, 9YTO npu AABGY3UOHHBIX pacdyeTaX HUMH
MOYKHO NIPeHEOpeYb.
Tonpko mpu 0co0O0 TOYHBIX pacdeTax 0oue2o conpomus-

nenuss  naponponuyanuto  1/k; K CONPOTHUBICHHIO  IMapo-
MPOHUILIAHUIO  KOHCTPYKIIUHU 1/Az  cnmepyer  mo0aBisATH
COTIPOTHBIICHHS nepexoay napa Ha MTOBEPXHOCTIX

(m-a/r): Vk;=1/6,+ 1A+ 1/5,.

Takum 00pazoMm, B OOBIYHBIX CIy4asiX W3JIUIIHE YYUTHIBATH
0YCHb MAJICHBKYIO pa3HHUIy HapHHaJbHBIX JTaBICHUA BO3MY-
Xa TIOMENIEHHS H Ha IIOBEPXHOCTIX KOHCTPYKIUH. 31ech
pacuerl auddy3ud BecbMa CYHMIECTBEHHO OTIHYAIOTCS OT
pacueToB  TeIIONEpenayd, TMph KOTOPBIX  COMPOTUBICHUS
Imepexoay  NpeXae BCero  3HadeHUs  1/@,  OKa3pIBalOT
0O0JIBIIOE BIMSHAE HA TIEpETa]] TEMIIEPATyp.

11. KOHJIEHCAIMSI BOJISTHOT'O ITAPA B TOJIIIIE
OJIHOPOIHBIX KOHCTPYKLINH

Ecnu npoTUBOINOJIOXKHbBIE MOBEPXHOCTH OJHOPOIAHOM CTEHBI
13 IOPUCTOrO MaTepuaja, HalpuUMep M3 KUPHUYHOM KIaIKH,
MMEIOT OJMHAKOBYIO TEMIepaTypy, Pa3sHOCThIO MaplUalIbHBIX
JIaBJIeHUH BOJSHOIO Mmapa ¢ OOEMX CTOPOH CTEHBl MOXKHO
npereOpeub. COOTBETCTBYIONME TEMIEpaType B CTCHE JaBlle-
HUsl HACBILIEHHOTO Mapa p,,. BO BCEX CEUEHMSX, Mapaeib-
HBIX IIOBEPXHOCTSM CTEHbI, PACIIOJIOXKEHbI BbIIIE MapLuallb-
HbIX JaBJIEHUH p M Jaxe B TeX Ccly4asX, KOrJa OTHOCH-
TeNbHas BIAXKHOCTh BO3IyXa Ha OIHOM W3 CTOPOH CTEHBI
paBHa 99%.

Ecnu onHa cTOpoHa CTEHBl OXJaXIaercss 1O TeMIepa-
Typel 6,, , Mexay 6, u 6, o0Opasyercsa mepeman TeMmIe-
paTyp, B HaIpaBI€HUM KOTOPOrO 4Yepe3 HEKOTOpOoe BpeMs
YCTaHaBIMBAETCA CTAllMOHAPHBIA TEIJIOBOW NOTOK. I'panuen-
Tl TEMIEpaTyp MeXAy NapayieJbHbBIMU  IOBEPXHOCTSIM
CJIOSMH CTE€H paBHOW TONIIUHBI TaKXe OJMHAKOBBI, M TMaje-
HUE TeMIIepaTyp BHYTPU CTEHBI IPOUCXOIUT JIMHEUHO.

OpHako, TOCKOJBbKY KpuBasl JaBJICHUH HACHILIEHHOro Iapa
DPuwae HA B KOEM Cllydae He SBJseTCS JHMHEHHOHM, a CHIIBHO
BBITHYTa BHH3, 1 OTACIBHBIX TPaHMI] CJIOCB MHajcHUE (ak-
TUYECKUX JIaBJICHUH HACBIIIEHHOIO Iapa MOXET IPOUCXO-
JIUTh 3HAUUTEIbHO OBICTpEe, YeM COOTBETCTBYIOLIEE Iaje-
HUE TeMIIeparyp.

Ecnu ¢ menpio ynmpouleHus: MCXOAMTh U3 TOr0, 4YTO pacipe-
JIelleHne TapUUaibHBIX JaBJICHUH Tak e, KaKk H pacrpe-
JIeIeHHE TEMIIEpaTyp, MMEET JIMHEHHBI XapakTep, IOpPU Bbl-
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COKMX 3HA4YECHUSX OTHOCHUTEIbHOW BIAXHOCTH BO3JyXa
Ha O0EHX CTOpPOHaX CTEHbl CKJAIbIBACTCS CHUTYalls, IpU
KOTOpOH TmpsiMast MapUMajbHBIX JaBIEHUM  CTaHOBUTCS

KacaTelbHOM K KpHBOH p,,. . EciIU OTHOCUTEIbHAs BIaX-
HOCTb BO3/lyXa Ha TEIUJIOW CTOPOHE CTEHBI XOTS OBl HEMHO-
r0 TIOBBICUTCS, TMpsiMas MaplUUANbHBIX JaBICHWH MpeBpa-
TUTCSA B CEKYIIyl0, KOTOpasi TEpPEeceKaeTcs C KPUBOU P,
B JIByX Toukax (puc. 11).

Jubbyaaupyronmii yepe3 CTECHKY BOISHOM Map KOHIEH-
cUpyeTcs BHauyajle B IUIOCKOCTH CTEHBI, B KOTOPOW MPOUCXO-
JUT TIEPEXO0J] OT TEepBOHAYAIbHON KacaTENbHOM K CeKylleH,
T.e. B 30HE TOYkH KacaHus. OT TeIJIOW CTOPOHBI CTEHBI,
BCJIC/ICTBUE PA3HOCTH JABJICHWHA Mapa MEXIY MOBEPXHOCTHIO
CTEHBl M TUIOCKOCThIO KOHJEHCAIIUH, BHYTPhH TPOJIOJIKAET
MoCcTOSTHHO UG GYHAUPOBaTh BOASHON map. B cBs3u ¢ 3THM
TUIOCKOCTh ~ KOHJIGHCAIM IMOCTENEHHO TIEpPEeMeNIaeTcss TI0
HAIMpaBIEHUIO K TETUION CTOPOHE W 3TO MPOJOJDKACTCSA 10 TeX
Mop, ToKa KacaTellbHasi, UIylas OT TOYKH p,, K KPUBOH P, ,
HE COIIPUKOCHETCS C MOCIIEAHEH.

A Tak Kak TNpEeXHAS TUIOCKOCTh KOHJEHCAIIUW HE H3Me-
HSIETCS, a ONPECICHHBIM 00pa30M JIUIIb pa30eisiemcs MeKIy
MPS)KHEH W HOBOHM, OOpaIIeHHOW K TEIJIOW CTOPOHE CTCHBI,
TOYKaMHM KacaHus oOpasyercs 30Ha KoHzaeHcarnuu. OOpa-
3yIOIMiicss  Onmarogapsi OIMMCAaHHOMY IMPOIECCY KOHAEHCAT
HAa3BIBACTCS KOHOEHCamom 50pd, a COOTBETCTBYIOINAS 30HA
CTEHBI SI0POM 30Hbl KOHOCHCAYUU.

YacTo HE YYHMTBIBAIOT, YTO (haKTHUECKOE paclpeleieHue
napuyaibHBIX JaBJICHUH HelnHelWHo. BerencTBue 3aBucHMMOC-
™ nauddy3ur BOASHOTO Mapa OT TEMIIEpPaTyphl TMPU CTaIUO-
HApHOM TIOTOKE IMapa KpWBas TABICHUI OTKIOHSIETCS BBEPX.
Takum obOpazom, dakTudeckas CUTyalusi MEHHee OJaronpusT-
Ha, 4YeM WJeaJu3upoBaHHas. XOTsS YacTh HAXOSAIIErocs B
sSJIpe KOHJIeHCaTa Ha OOpaleHHOH K XOJOAHOH CTOpOHE
TpaHUIle 30HBI KOHJICHCAIIMM CHOBA IIpeBpamiaeTcss B BOS-
HOW map (a TpW TeMmmeparype HWXKE TOUYKH 3aMEep3aHms
HaOmogaeTcs CcyOonuManus, T.e. TPSAMOM TIepexoi Jbla B
nap), BCE JK€ NPOUCXOJUB HakonieHue kouwoencama. OHO
MPOJOJDKAETCST JO TeX TOop, TMoKa KOJUYecTBO AudyH-
MAPYIOMIETO OT TEIUIOW CTOPOHBI Tapa MPEBBINIAET KOJH-
YeCTBO TMapa, AUGPYHIUPYIOMIEr0 U3 30HBI KOHACHCAIUU
K XOJIOJTHOW CTOpOHE.

BricymBaHne BO3MOXKHO JIUINB TIPU OMPEICIICHHOM, IIO-
BBIIIICHUU TEeMIeEpaTypsl 6, WM TpPH JOCTATOYHOM CHH-
’)KEHUU OTHOCHUTEIbHOM BIIAXKHOCTH BO3AyXa Ha TEIUIOH CTO-
pOHE U, CIeloBaTelbHO, MapUUAILHOTO JaBJICHUS p,, . Ha-
KOIUICHUSI KOHJIGHCAaTa MOXKHO u30eXaTh, €CIM KpHUTHYecC-
Kasg TemIepaTypa Ha XOJOAHOHW CTOpOHE, T.e. TEMIIepary-
pa, Tpu KOTOpPOH HauymHaeTcs oOpa3oBaHHE sApa KOHICH-
caly, HE BBIIIC CPEAHEr0 3HAYCHUS TEMIepaTypbl Ha XO-
JIOTHOW CTOpPOHE B TEUYEHHE OIlpeaeieHHoro nepuoaa. Ha
MPaKTHKE STO O3HA4YaeT, YTO KpHUTHUYECKas  TemIeparypa
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Hapy)XHOTO BO3IyXxa 6, He JODKHA OBITh HWXKE Cpea-
Hell roJoBOM TemmepaTypbl B MECTE€ pAacIOJOXKEHUS 37a-
HUSL.

be3 momomHUTENBHBIX MEPONPUSITHIA HEBO3MOXXHO TIOJ-
HOCTBIO H30€kaTh OOpa3oBaHUS sApa KOHACHCAIMM B Ha-
PYKHBIX CTEHAaX IOMEILEHUN C BBICOKOW BIIaKHOCTBIO BO3.Y-
xa.

12. KOHAEHCAIIMA BOJSAHOI'O ITAPA B
MHOTI'OCJIOMHBIX KOHCTPYKIMAX

Kak mpaBuno, MHOTroCiIoOWHasE KOHCTPYKIHS COCTOHUT
W3 HECYIIEro, TEIUIOW30JIMPYIONIEr0 U 3alUTHOrO  (WIH
00JUIIOBOYHOTO)  clioeB. KO3 pHIMEHTH  TEmIOnpOBO/-
HOCTH A  Marepuajga OTHEIBHBIX  CJIOEB  OTPaXKICHHUS
00BIYHO OBIBAIOT pa3nuuHbIMU. [lo3TOMY pachpeneicHue
TEMIIEpAaTyp BHYTPH MHOTOCIIOHHOW KOHCTPYKIMM HWMEET
BHJl JIOMAHOH JIMHMM YTJIOBbIE TOYKH JIMHHHM TEMIICPATyp
pacnojararoTcs Ha rpaHUIaX CII0EB MaTepHAJIOB.

ITockompky B OOJBIIMHCTBE CIIydacB KOd(D(PHUIIMEHTHI
conpotuBieHus  aup@dy3unm L  MaTepuajoB  OTACIBHBIX
CJIOCB TakKe PpA3JIMYHBI MPH Pa3HBIX JaBJICHUSX Tapa,
pacnpeselieHue TaplUalbHBIX JaBICHUM TaKKEe HMEET BHJ
JIOMaHOW ITMHHHM, YTJIOBBIE TOYKM KOTOPOW JIexaT Ha Tpa-
Hunax cioeB. KpuBas [aBleHW HACBIIEHHOTO Tapa p,..
(puc. 12) Takke uMeeT BHUI JIOMAaHOH JIMHMH. TOYKH Ie-
peroMa Jiexar Ha TeX JKe TpPaHHUIlax CIIOCB.

Ipu auddy3un BoASHOTO mMapa dYepe3 MHOTOCIOHHYIO
KOHCTPYKIIMIO CHUTyallus HE SBISETCS KPUTHYECKOH 70
TeX TMOop, TOKa JiOMaHas JIMHWS TaplUUalIbHBIX JIaBJICHHUN
HE KOCHETCS JIOMAaHOW IJIMHWM JaBJICHUN HACBIIEHHOTO
mapa. Kacanme winm mepecedeHHe STHX JIMHHHA O3HadaeT 00-
pa3oBaHHE Ha COOTBETCTBYIOUIEM YYacTKE IUIOCKOCTH WM
30HBI KOH7eHcanuu. CleyeT y4UThIBaTh, YTO B JICUCTBHUTEIb-
HOCTH JIOMaHas JIMHUS TaplyajbHBIX JaBICHUA TIPECTaB-
nser co0oil  JIOMaHyl0 KpUBYIO C HEOONBIIAM BBITHOOM
BBepXx. [loaToMy (akTHIeCKH CONMPUKOCHOBEHHE WM TEpe-
CeYeHHE KPUBBIX P M PHAC IMPOUCXOIUT HECKOJIBLKO PaHBIIIE.

Tak kak JaBlICHHS HACBHIIICHHOTO Tapa 3aBHCAT OT TEM-
repatyp CJIOCB WM TEMIIepaTyp Ha TpaHUIAX CJIOEB, Maje-
HUHE KpPHBOH pHAac TeM 3aMeTHee, 4eM MeHbIIe Kodbhdu-

[UCHT TEIUIONPOBOAHOCTH Marepuana »toro cios. OHo
HaOJIOTaeTCsl TOJNBKO B TOM ClIydae, €CJIH BBICOK KO3(-
¢unent  compotuBicHHS auddysun 4 paccMaTpuBae-

Moro ciosi. OTciofa ClemyeT, YTO TOJBKO IPH OJWHAKOBBIX
3HAYEHHWSAX TPOM3BENCHUH Al Bcex CJ0eB co3maeTcs CH-
Tyalnusi, XapakTepHas JUIL  OJHOPOTHOM  KOHCTPYKIHH.
Ilpu yBeNWMuYEHWH 3HAYEHHs MPOW3BENEHHT AL TO Mepe
MpUONIDKEHUST K TEIUIOW CTOpOHE OO0pa3oBaHHWE KOHAEHCA-
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Ta JaXe NPH DKCTPEMANbHOM pa3HHIE B YCIOBHSAX Ha 00EHWxX
MOBEPXHOCTSIX KOHCTPYKIMH UCKIIIOYEHO.

Ternon30MAUOHHBIA CIOM HMMeeT Malloe 3HAu€HUE IPOU3-
Benenuss  Au . ITloaTomy, ecnu 3TO BO3MOXKHO, €ro pacro-
JlaraloT Ha XOJOAHOM cTopoHe. PacmosoxeHue cloeB TeIio-
M30JIMM  Ha TEIUIOM CTOPOHE OrpaKAEHUs, HMEIOLIEro
OTHOCUTENILHO OOJBIIYI0 TOJNLIMHY, MOET NpPUBECTH K Ha-
KOIUICHUIO 3HAa4YUTEJIBHOI'O KOJMYEeCTBa KOHJEHcaTa Ha TIpa-
HUIIE CJIOS OTPAXACHHs, €CIIM He OYyAyT NPUHSITHI CIEIHaNb-
Hble Mepbl. AHAJOIMYHOE IIOJIOKEHHUE CO3JaeTcs IpH IpuMe-
HEHUM IUTUT TUNa '"COHABMY' WM TOJOOHBIX UM KOHCTPYK-
nuit. OOBIMHOE UII HUX PACIOJIOKEHUE CIIOS TEeIUIOU30JIs-
MM B CEpeAMHE MOXET IPHUBECTH K BO3HHUKHOBEHHIO sIBIIE-
HUH, CBI3aHHBIX C KOHJICHCAIIUEN.

CaMONpOU3BOJILHOE OCYIIEHHE KOHCTPYKLUUHM OT KOHJEH-
CaTHOM BJIArM MOXXET INPOU3OWTH TOJBKO TOTAa, KOIZAa Kpu-
Basg p CHOBa OTHAJIMTCA OT KPHUBOH p,,. U KOJIUYECTBO BOJASHOTO
napa, BBIXO/ISILETO yepes XOJIOJTHYIO CTOpOHY,
MIPEBBICUT IIPUTOK BOJASHOIO Iapa ¢ TeIUIoW cropoHsl. Ilocie
3aBepllieHHs IIpollecca OCYIIEHUs CHOBa YyCTaHaBIMBAIOTCS
CTaI[IOHAPHbIEC YCIOBHUSL.

13. IPUMEHEHUE IMTAPOU3OJIAINN,
NCKIIIOYAIOIIEN TTPOHULTAHUE TTAPA
W YMEHBIIAIOIIEN EI'O KOJIMYECTBO
Ecnm B OZHOpPOOHOM HapyXHOM CTeHE TMOMENIEHUS CO
CPaBHHUTETBHO BBICOKUMH TEMIIEPAaTypo M OTHOCHTEIHHOU
BIQXKHOCTBIO BO3[yXa HEOOXOJUMO TOJHOCTBIO HCKIIOYHUTH
oOpa3oBaHMe sJIpa KOHAEHCAIMU [ake MpU HU3KHX TeMIepa-
TypaX HapyXHOTO BO3IyXa, Ha TEIUIOHW CTOPOHE CIIEAyeT
pacloyloKUTh  CIOM, KOTOpPBIA yMEHbLIAET U  3aMeIUIieT
qudy3u0 BOAIHOTO Tapa. OJTOT CIOH MPEACTaBIIET COOOMH
b0  MaJONpOHHMIAEMYIO  KpacKy, JIHOO  HCKYyCCTBEHHYIO
IUIEHKY, C O0O0CHX CTOpOH OKJICCHHyIO CclosmMH Oymaru (B
9TOM CIy4ae OHa BBITyCKaeTca B BuIe o00oeB). HMHorga
NPUMEHSIOT  TOHKHA  OWTYMUHM3HPOBAHHBIM  KapTOH WM
OMTYMHHHU3UPOBAHHYIO OyMary.
bonbmoe comporusneHne aupdy3uu  TaKUX ~ MaTepHa-
JOB, a BCIEACTBHE UX HEOONBIION TONIIMHEI IIepenaja
TEeMIlepaTyp Ha MOBEPXHOCTAX TAKOTO CIOS MHPAKTUYECKH
HET NPHBOJAUT K TOMY, 4TO KpHUBas p JAENAeT PEe3KHH CKauoK

BHU3, T.€. JIUILAETCS BEPILHHBIL. Bennunna ~ aTOro
CKayka WM CTyHeHu (ecid CpaBHUTh KpPUBYIO p C JIeCT-
HULEH) 3aBUCUT OT COOTHOUICHWS 3HadeHul ud cios,

CHIDKAIOILET0 NapOIPOHUIAHUE, U CTeHBI (pHc. 13).
bnaromaps osTolf cTymeHM KpuBas p TaK CHIBHO Yyja-
nseTcs OT KpUBOH p,,. YTO TIPH COOTBETCTBYIOIIMX pas-

Mepax WIH BbIOOpe MAapOM3ONAIIOHHOTO MaTepHama Co-
iagl 3oHa
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IIPUKOCHOBCHHUC KPHUBBIX HC IIPOUCXOOUT JaXC B CaMBIX
H€6J'I3.FOHDI/IHTHLIX T'paHUYHBIX ClIy4dasX.
Eme OJJHUM IIPUMCPOM IIPHUMCHCHHA CJIOsd, YMCHBIIAXO-

[ero TMapoNpOHUIAHUE, MOXET CIYXKHTb XOJA00HAs Kpbluld.
Ee ycTpoiicTBO TakoBO, YTO B BO3AYIIHOE IPOCTPAHCTBO
MEXIY BEPXHUM M HIKHUM OrpaXICHUAMH IUGPyHAUpYEeT
OueHb HEOOJBIIOE KOJIWYECTBO BOISHOTO mapa. [loatomy
B mo0oe Bpems 3a CYeT IOIEePEeYHOro IPOBETPUBAHUS OH
MOXET OBITh yHaJeH W3 JTOr0 BO3AYIIHOTO IPOCTPAHCTBA.
IIpu 3TOM He BO3HMKaeT ONACHOCTU U KOHCTPYKLMHU KpbI-
IIM, TaK Kak B KPUTHUECKUX CHUTyalMsX KOHIEHcaT He o00-
pazyercs.

[MomoOHyI0 1Ens MOXHO TpeclefoBaTh MPH MPUMEHEHUH
BEHTWIHPYEMBIX 2Kpano6 (acalHbIX CTEH, €CIM K HAM TpH-
MBIKAIOT IIOMELICHHS C BBICOKMM JaBI€HHEM @lapa M ecTb
OMAaceHus, 4YTO OAHOTO JIMIIb JEHCTBUS IIOTOKa BO3AyXa
HEOCTaTOYHO [UI YAAJEHHUs IIOCTYNAIoIero Ccioja IOTOKa
BOJISIHOT'O T1apa.

[Mapow3ossiiiusl ~ OTAMYACTCA OT MaTepualioB, MpeaHa3-
HAYEHHBIX JIMINb JJI1 YMEHBIICHHS MapOMPOHUIIAHKS, CBOUM
Ooiee  BBICOKMM  comportuBieHneM  gud@ysuun.  BoooOre,

TEPMUH TAPOM3OILIIMS CJIEAOBAN0O OBl TPUMEHSATh JIAIIb B
TOM CJIydae, eCJIHM CONPOTUBJICHUE JU(GPY3UH TaKOro Cjos
Ud OeckoneyHo Benmuko. OHAKO 3TO BO3MOXHO JIMIIb
MpH TPUMEHEHHH OECHIOBHBIX METAIUIMYECKUX JIHCTOB WU
CTEKIIa, Yyepe3 KoTopsle qudy3Hs mapa He BO3MOXKHA.

B cTpouTenpHON TNpakTHKE TOHATHE NApoOu30iayus TpH-
MEHUMO Yyxe mpu fd > 10 M, 4TO NpH ONpeAeseHHBIX 00-
CTOSITENILCTBAX MOXKET OBITh OTHECEHO M K BBICOKOKAYeCT-
BEHHBIM MaTepualiaM, HCIIONb3YyeMBIM OOBIYHO JIMIIb  JUIS
YMEHBIIEHUST ~ TApPONPOHHIAHMSA. ODTO  OTpaHUYEHHEe Heo0-
XOJMMO YYUTHIBATH TPH BBHIOOpE MOIXOMSAMICH MapOU30IIs-
LIUH.

[Moutn Bcerma MapoOM3ONALMS COAEPKUT B CBOEM COCTaBe
TNANKYI0 WM  OpOQIIHPOBAHHYIO — aTIOMHHUEBYIO  (OJBLY
tommuHo# ot 0,06 mo 0,1 MM, a B KadecTBe NOKPHITHI B
OONBLIMHCTBE CIIyyaeB IPUMEHSIOTCS OUTYMHBIE MaTepua-
Jbl WM pYJNOHHas Oymara ¢ TIPOMEXYTOUHBIMH CIIOSMHU
B BUJIE TEPMOILIACTOB.

OnpeneneHHas TmpoOieMa BO3HHMKaeT TIPH  YCTPOWCTBE
CTHIKOB MEXIy TMOJOCaMH MaTepuana, IOTOMY 4YTO OYEHb
TPyIHO oO0ecleunTh TaM TaKkoe e colpoTusieHue audody-
3UM, Kak Ha caMHUX [0Jlocax Mapom3ossinuu. [loatomy mpu

OTHOCHUTEIIBHO TOHKHX U3CIINAX MpEaAIOYTUTEIIEHO Impu-
MCHATh ICPCKPBITUEC CTBIKOB BHAXJICCT, HWHOrJa uenecooG—
Pa3HbIM  ABJIACTCA TaKXKE INPHUKICHBAHWUEC TIIpU 3TOM  BTO-

poro CJjos.
‘lame BCCTO IAPOU3O0JIINHUIO IIPUMCHAKT B TCIJIBIX KPBbI
max, KOTOPBIE BCJICACTBUEC BBICOKOI'O COIIPOTHBIICHUA III/I(b—

(Gy3un  KpoOBeNBHOTO KOBpa W OTCYTCTBUSI  TIOMEPEUHOTO
IPOBETPUBAHUS ~ OCOOEHHO  IOJBEPXKEHbl  KOHIEHCATOO00-
paszoBaHWIO. B TakuxX KOHCTPYKIMSX HawOOJNbIIee KOJIH-

YeCTBO KOHJIEHCATa HaKaIIMBAaeTCsl B CJOE TEIUIOU3OJILHY.
BricymBanne 3TOro ciosi JUIMTCA OYEHb JIOATO, €CIH 3TO
BOOOLIE BO3MOXHO. Hepenko mnpuxoauTcs  NPOU3BOIUTH
JIOPOTOCTOSIINE PEMOHTHBIE PAOOTHI.

Emie omHOW 00NacThI0 TPUMEHEHHUS MMAPOU3OJISIIMUA  SIB-
JSIFOTCS  MHOTOCJIOMHBIE HAapy)KHBIE CTEHB C  HEMpPaBUIb-
HeIM (B orHomeHuH 1uddy3uum mapa)  pacroiOKEHHEM
CIOEB U OTHOCHUTEIBHO BBICOKMM [aBJICHMEM Ilapa Ha Tel-
go  ctopoHe. TUNMMYHBIMM TpUMEpaMH  SBJSAIOTCS  ILJIa-
BaTeNbHblE OacceflHbl W  XOJOOWIBHUKH, IIPU YCTPOUCTBE
KOTOPBIX MOTYT HaOIOIaThCsl SKCTPEMATBHBIE YCIOBHSI.

IIpy mOpUMEHEHUM NapOM30JSILUM  ITOHHKEHUE
p (U TeM caMbIM pacCTOSIHUE MEXIy

KpUBOU
KPUBBIMHU p H

Puac) OONBIIE, YeM TpH TIPUMEHEHHHM MAaTEepHaliOB, KOTO-
pele Wb yYMEHBIIAIOT MapoNpoHHIaHWe. Takum oOpa-
30M, MOJKHO eIle Jierde JHMKBUAWPOBATH ONAaCHOCTb Ie-

pECeYeHUs] KPHBBIX WJIM OTPAHUYUTH OTO TIEpECeUYCHUE JIUIIb
KOPOTKMMH  TEPHOJAMH C  OCOOGHHO  HEOIAaroNmpHUsITHBIMU
KITUMAaTHYECKUMH YCIIOBHSIMU.

B zaximrouenue OTMETHM,
JTAUUH WK MaTepHaJIoB,

4YTO HWCHOJIb30BAHHEC TIapOU30-
YMEHbIIAIOMINX  MAapOIPOHUIIAHHUEC,
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OTpaHWYEHO JIUIIb ONpEICIICHHBIMH KOHCTPYKLHUSIMH, pa-
AOHAIBHBIMA C TOYKH 3PCHHS CTPOMTEIbHON  (DHU3UKH.
IloaToMy, mpaBHIbHas OICHKA TOW WIX MHOM CHTYyallHH

nMeeT OOJIBIIIOE 3HAUCHUE.

14. BIAXKHOCTDb CTPOUTEJIbHBIX MATEPHUAJIOB

[Topucteiii MaTepuan MOXET OBITh COBEPIICHHO CBO-
0omeH OT BOABI JHIIb TOTAA, KOTJa OH HaxoAuTcs B ab-
COJIIOTHO CyXoM Bo3ayxe. IloCcKoibKy B €CTECTBEHHBIX
YCIIOBHSIX BO3JyX MMEET OOJBIIYI0 WIM MEHBIIYI0 OTHO-
CUTEIILHYI0  BJI&XXHOCTh, B JIFOOOM TMOPUCTOM MaTepuaie
COJIEPXKHUTCS Biara. IJTOT (BAaKT OOBACHIETCS TEM, YTO MOJIe-
KyJlbl BOJSHOIO TIapa, COAepXalluecs B OKpPYKaloIeM BO3-
JIyXe, OTKJIAJbIBAIOTCS Ha CTEHKax IMOp B BHJIE MOHOMOIIeE-
KynsgpHoro cinosi (puc. 14). Dro sBIeHHE HOCUT Ha3Ba-
Hue aaresud. OHa BO3HHMKAET MEXAY MOJIEKYJaMH DPa3Jiny-
HBIX BELIECTB W IPH MOBBIILIEHUH OTHOCUTEIbHOM BIAKHOCTH
BO3/yXa TIOCTEIIEHHO NPUBOAUT K OOPa30BaHHIO IOJIUMOJIE-
KyJISIpHOW BOJSHOW TuleHKH. [Ipu 3ToM cuma anaresuu yis
BHEIIHETO MOJICKYJISIPHOTO  CJIOS  TIPEBBIIAET CHIIy KOTe-
3UM TIOBEPXHOCTH BOJIbI, KOTOpas JUIsl JaBJICHHS HACHIIICH-
HOTO TMapa p,, HaA D3TOH IOBEPXHOCTHIO SBJSETCA, 3HAUU-
TEJIbHO OOJBIIEH.

Orcrofia ciexyer, 4YTO JaBJ€HHME HACBILEHHOTO Mapa p e
HaJ aJacopOMPOBAHHOW BOASHOW IUICHKOW HW)KE, 4YeM JiaBlie-
HUE HACBILIEHHOIO Tapa p,,. HaJ HOPMaJbHON MOBEpX-
HOCThIO BOJBI. (O003HAYMB PA3HOCTh JABJICHUH Tapa Ap,,.
U OTHOCHUTENBHYI BIQXHOCTh BO3[yXa HaJa aacopOHpOBaH-
HOM BOJSHON IUIEHKOW ¢,,. , TOJIY4YUM CIEIYyIoIlee ypaBHE-

HHUC! ¢’nac = p ’nac / Phrac = (pnac -
ApHaC)/lelC M

PaBeHCTBO 3Ha4YeHUW OTHOCUTEIBHOM BIAKHOCTH @ H
@.ac CO3MIAET PaABHOBECHOE COCTOSHHME, TaK KakK BO3MIYyX,

colepXalii BOASHOH ©ap, MMEeT Takylo >Ke TeMIeparypy,
KaKk W TIOBEPXHOCTh BOJASHOW TUIeHKHW. Ecnm ycraHaBimBaeTcs
2UZPOCKONUYECKAs — PABHOBECHAS — BIANCHOCMb, — 00pa30BaHHE
BOJISIHOM IJICHKH IPEKpallaeTcsl.

BenencrBue MOBBIMLICHMS OTHOCHTENBHOW BIAXKHOCTH BO3-
JyXa M HapylleHHs [epBOHAYAILHOI'O PABHOBECHS BIaX-
HOCTh CTPOMTENIFHOTO Marepuana Bo3pacraer. bmaromaps
JalbHEeHIIeMy HAaKOIUIEHUIO MOJIEKY]1 BOJBI Pa3sHOCTb JaBile-
HUH mnapa Ap,, HAODKHA COKpamarbcs A0 TeX Iop, IoKa
3HaUYCHHE (), CHOBA CpPaBHJCTCI CO 3HAYCHUEM IIOBBINICH-
HOM OTHOCUTEIBHOH BIAXKHOCTH ¢ , YTO MNpHUBEAET K YCTa-
HOBJICHHIO HOBOTO PaBHOBECHOTO COCTOSHUS. [ 'Hrpockomu-
yeckass PpaBHOBECHAsh BJIAXHOCTb JOCTHIAeT CBOEr0 MaKCH-
MyMa [P OTHOCHUTEJIBHOH BiiaxkHOCTH Bo3ayxa 100%.

IIponeccrl, CBsi3aHHBIE C MOIVIOIIEHHEM BJIArM IOPUCTHI-
MH MaTepHallaMHd M3 COJCPKAaIero BOJSHOW Iap OKpyXaro-
mIero BO3/yXa, HasbIBalOTCA copOyueu. Ilonarue copOuus
OXBaTHIBAE€T OTHETbHBIE O0O0JAaCTH, Ha3bIBaEMBIE adcopoOyuetl,
KanuuiapHou  KoHOeHcayuell W Xemocopbyuel,  KOTOpBIC
YacTO TIPOHCXOAAT OMHOBPEMEHHO H IIO3TOMY Pa3IHYAIOTCS
U TIONJAIOTCS Y4eTy ¢ OonpluM TpyaoM. B pamkax cTpowm-
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TeNbHONW (DU3WKHM PEIIAIOIIYI0 POJIb WIPAIOT  aucopoums wu
KanuuIspHask KOHJCHCAITUS.

KanunnspHass KoHmeHcanust sBISETCS IIPOLIECCOM, KOTO-
pBIi B OTJIIMYME OT aJCcOpOIMM Ha IOBEPXHOCTH U B TIOpax
Marepraia TPOUCXOJUT TEeM WHTCHCHBHEE, YeM BEINIE TMO-
HUMAeTCsl OTHOCUTEIbHAsT BIAXHOCTH (0.B.) BoO3ayxa. Ecmm
TOCIIEIHSsT  COCTaBisAeT, Hampumep, 35%, TO MOJIHOCTHIO
3aNOJHSIOTCS  KOHJICHCATOM BOJSHOTO Tapa JIMIIb  Karuj-
JSApBl  IUIMHAPUYECKOH (GOpMBI, pPaguyc KOTOPBIX COCTaB-
nger 1-100 ™M, T1.e. 1 nHanomerp (um). Ilpm o0.B., paBHOU
70%, wHachIIalOTCS  KOHACHCATOM  KANWUISAPHI  PaguyCcoM
3 um, npu 0.B., paBHOU 80%, — Kamwuisgphel paguycoM 4,7 HM.
JlanpHeliee yBeNIWYEHHE paanyca MPOUCXOAUT Mporpecc-
cupytomuMm obpasoMm. Tak, mms o0.B. = 90% pamuyc coc-
taBiaster 10 uM, mua o.B. = 97% pamuyc cocTtaBisgeT 35 HM,
a mig 0.B. = 99,9% - 1000 aMm.

KonunuectBo Bnarm, oOpasyroomieecs Omaromaps copOuuwy,
3aBUCUT TIPU  OMNPEJIEJICHHOW  OTHOCHUTENBHON  BIQXKHOCTH
BO3JyXa OT BHJAa W CTPYKTYphl TIOp WM KaNWUIAPOB MaTe-
puasia W OT Temreparypsl. [lorjomieHHe BIAard IOBBIIIACTCS

MpU  CHIKEHWH TmocienHeidl. UToObl TOCTPOHUTH H30TEPMY
CcOpOIIMM  COOTBETCTBYIOIIETO MaTepuana /s  BBIOpaHHOU
TeMreparypsl (puc. 15), HEOOXOAMMO TOCTPOUTH CHCTEMY
KOOpJIMHAT, y KOTOPOM OCh a0CHHMCC MPEACTaBISET COOOM

IIKaJy OTHOCHUTENbHBIX BiaxkHOCTeW Bozayxa oT 0 mo 100%,
a OCb OpAMHAT HIKady IOTJIOIIEHHsI BJard B IPOLEHTaX
Macchl. 3aTeM CcleAyeT HaHeCTH OIpejeleHHble B Jabo-
pPATOPHBIX  YCJOBUSIX DPaBHOBECHBIE 3HAYCHUS  BIAXKHOCTH
matepuana. dopMa H30TEpMBI COPOIMM CleTKa HAlOMHHAET
OykBy S. HaumHas OT HyJCBOW TOYKM OHAa HECKOJBKO BOT-
HyTa, Jajee CTAHOBUTCS BBINIYKIOH 110 OTHOUIEHUIO K OCH
abciyce W JOCTHTaeT cBoero Makcumyma mpu o0.B. — 100%.
JIist BOTHYTOM 30HBI MPe0OJIaatoNUMH  SIBJISTIOTCS  ITPOIIECC-
CBl QICOpOLMH, a AN BBITYKIOW — MPOIECChl KaNMUIIPHOM
KOHJeHcaluy. BHauane noMHHHpPYeT adze3uonnas (IOBEpX-
HOCTHas) Bjara, a 3aTeM — Bjara B nopax. Eciau NOBTOpPUTH
TOT K€ caMblii JIaOOpaTOPHBIH OMBIT NpPU 00Jee BBICOKOM
YpOBHE  TeMIepaTypbl OKpYXAlOUIero  BO3JyXa, IOJYyYUM
IPYTyl0 H30TepMy COpOLMH, KOTOpas pacrojiaraercs HH-
)K€ TMepBOM W TOYTH TMapauieabHa el. Takum oOpaszom,
TUTPOCKOIIMYECKAs]  BIAXXHOCTb BO3HUKAET yXe TIpH  He-
3HAYUTEIFHOM TIOTJIOMICHUH BJIark MaTePHaIoM.
Brnaroconmepxanne wmarepuana BBIpaXaeTcsl B IPOIEHTaX
OT €ro MacChl B CyXOM COCTOSIHMM. BplcymmBanue mpoObl
MaTepuaiga MPOUCXOOUT IIPU YCIOBUM, YTO OHA JUIUTEIbHOE
BpeMs HaxoAuTcs B Bo3gyxe npu Temmeparype +105°C
U TpU ONpENCNICHHBIX YCIOBHUAX IIOJBEpPraerci BECOBOMY
koHTpoio. [IpenBapurenpHOE U3MeNbUEHHE TMPOOBI  YCKO-
pser mpouecc ee BblcymmBaHus. IlomermieHue mnpoObl B BBI-
COKOTHTPOCKONNYHBIA  CHIHMKarenb CII0OCOOCTBYyeT — ObIcTpoi
ormade Brard. [Ipomecc BBICYNIMBaHHS MaTepualia Ha3bIBaeT-
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¢ Oecopbyuen. W3otepmbl necopOIMM, Kak MpaBUIIo,
COBNANAOT C u30TepMaMu copOuuu. [IpuunHbl
mepe3uca A0 CUX TOP elle MOTHOCTHIO He SCHBI.
MakcuManbHOE — BJIAarocofiepkaHue CTPOMTENBHBIX — MaTe-
pHAIOB  OPTaHMYECKOTO TMPOUCXOXKJCHHS TMPUH HOPMAJbHOU
TeMIepatype IoMeIeHnd MoxeT pocturath 20-30% wMacc-
Chl, TOTJa KakK BJIArOCOJICpP)KAHHUE CTPOUTENBHBIX MaTepHAIIOB
HEOPTraHWYECKOr0 TPOUCXOXKICHHUS COCTAaBIsACT Jub 1—5%

HC
9TOro 2uc-

MacCcChI HpI/I 9TOM CJIEAYECT TIIOMHUTBH, YTO IIOCJICAHUC 00-
JagaioT OOJbIIEH TUIOTHOCTBIO.

CTpOPITeJ'ILHLIfI MaTr€puall Ha3bIBAKOT BJIAXXHBIM, €CJIM B
HCM COACPKHUTCA HE TOJBKO COD6HI/IOHHaH BJlIara, HO Tak-

JK€ JIOTIOJIHUTENIBHOE KOJIMYECTBO BJIarM, KOTOpas IONajgaeT
Tyga Omaromaps TpSIMOMY KOHTAaKTy CTPOHUTENBHOTO MA-
Tepuaja C Hapy)KHOW BJIarod WIM 3a CYET KOHJEHCAIUH
BOJISIHOTO Tapa BHYTPH.

15. KAITMJUTAPHBIN TTEPEHOC BJIATU
B CTPOUTEJIbHBIX KOHCTPYKIIUAX

CxemMa B3aMMOJICHCTBHS CHJI KOTE€3WH M aATe3Ud MEXIY
MOJIGKYJIaMH ~ JKHJKOCTH W  CTEHKaMH cocylna Hu300paxe-
Ha Ha puc 16.

ITockonmbKy TMOBEPXHOCTh KHIKOCTH pacHojaraeTcs Ioj
MpsIMBIM ~ YTJIOM K o0meld pe3ynpTHpyromel, oOpasyercs
Oonee WM MEHEe BBIPAKEHHOE CKpYIJIEHHE, KOTOpoe TpHu
HEOONBIINX OTHONIEHMSAX CHJI aAre3Wd K CHIaM KOIEe3HH

HMECT  BBINYKIYIO, a Ipu 0ojee BBICOKHX OTHOIIEHUSIX

9THX CHUJI BOTHYTYIO (hopMmy.
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JKuaKoCTh C BBIMYKIBIM CKPYIJIGHHEM KpaeB Ha3bIBaeTCS
Hecmauugarouiel  HCuoKocmoio, HauOojee M3BECTHBIM IIPH-
MEpOM KOTOpoil sABnsercss pryTh. Cuibl KOre3ud B HeH
JIOCTUTAIOT 3HAYUTENLHOW BeNMWYUHBL. JKHUAKOCTH C BOTHY-
THIM TPUMBIKAHHEM KpaeB HAa3bIBAIOT CMAuUBAOweln icuo-
KOCMblo, THIIMYHBIM TIPUMEPOM KOTOPOW MOXKET CIYXKHTb
BOAa. YTOJ TPUMBIKAHUS KpaeB €€ TOBEPXHOCTH K TIO-
BEPXHOCTH CTeKJI1a OJn30K K 0°.

Ecmu  morpy3uth y3Kyl0 CTEKISIHHYIO TpyOKy B HecMa-
YUBAIOIIYI0 JKHIKOCTb, B €€ IPOCTPAaHCTBE o0OpasyeTcs 8vl-
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JSPHOTO TOHIKEHHsI YCTaHABIIMBAeTCI Ha HEKOTOPOM pac-
CTOSIHUY HHKE TTOBEPXHOCTH KHUIAKOCTH.

Ecnu crexnsHHas TpyOKa HAXOAMTCA B CMadyUBAIONICH
JKUIKOCTH, HalpyUMep B BOJAE, TO TNPOH3OHWIET OOpaTHOE sIB-
neane. B aTOM ciydae oOpasyeTcs GocHymbili MEHUCK, KO-
TOPBI TOAHMMaeTess Ha HEKOTOPYH) BBICOTY HaJa MOBEPX-
HOCTBIO BOJBI TOJ] BIUSHAEM KAMWUIIPHOTO  TOJBEMA.
Bricota moabeMa 00paTHO NPONOPIMOHANBHA BHYTPCHHE-
My paauycy TpyOku IIpm pagmyce 1 MM oOHa cocTaBiser
npuMepHo 15 MM. UeMm MeHblllee CeueHHE HMEIOT KaluJUIspH,
TeM 3HAYMTEIbHEE BBICOTA MOAbeMa KUAKOCcTH Ecnmu Bmec-
TO CTCKJISIHHOW TPYOKH OIyCTUTh B JKHIKOCTh JIBE Mapaj-

JICNIbHBIE CTEKJISIHHBIE IUIACTMHKH, PAacCTOSHUE MEXAYy KO-
TOPBIMM  COOTBETCTBYET BHYTPEHHEMY JAMAaMETPy CTEKJISH-
HOH TpyOKH, BBICOTa IOABEMA YMEHBIUIUTCA JIO IIOJIOBUHBI

CBOETO 3HAYCHUS B CTEKIITHHOU TpyOKe.

Ecmm mepeBectn CTEeKISHHBIC IUIACTUHKH B HeHapalielb-
HOE TMIOJIOXKEHHE, BBICOTA TMOJABEMa BOJBI ONPEIENSETCS HC-
KIIOYUTEIbHO  PACCTOSIHUEM MEXJy IUIAaCTUHKaMH Ha HX
BepxHeM KoHIe To jke camoe JEHCTBUTEIBHO Ui KaIluil-
JIPOB € TEPEMEHHBIM paJMycoM, TIpU KOTOpoM (opma
cTtonda TOabeMa HIDKE MEHHUCKAa HE OKa3blBaeT HHUKAKOTO
BIUSHUA. B Kamwuisipe wWIA Y3KOM IIENH, HaXOMSIIAXCS
B TOPH30HTAJILHOM TIOJIO)KEHUH, BOJIBI BCACBIBACTCS Ha BCHO
ux nnuHy. Paamyc wiam mmpuwHA IMend He WUTPAOT B I3TOM CIy-
4Jae CyIIeCTBEHHON POJIH.

16. OCMOTUYECKHI1 [TEPEHOC BJIAT'M
B CTPOUTEJIbHBIX MATEPUAJIAX

Jlns wmocTpanMy IaHHOTO Tpolecca B COCYI, 3arloJIHEH-
HBI BOJOW, IIOMECTUM CTCKIISIHHBIH IwauHap (puc. 18),
KOTOpBIM CHAOXXEH HaBepXy TPYOKOW, a CHHU3Y 3aKphIT nHO-
aynponuyaemori MemMOpaHoW. B mMIMHIpPE HaXOIUTCS pac-
TBOpP COJIK, 3€pKaji0 KOTOPOTO B HIDKHEH 30HE MOIBEMHOU
TPYOKH JIeKUT Ha YpPOBHE 3€pKaja BOJbl cocyna. Mbl YBH-
UM, 4TO 3epKaJl0 pacTBOpa B TPYOKE YCTAHOBHUTCS Ha BBICO-
Te Ah Haj 3epKaJoM BOJBIL.

OroT mporecc HazbBaeTcs ocmocom. OH BBI3BAaH TEM, UYTO
MOJIEKYJIBI BOJIBI CTPEMATCS BBIPOBHATH PA3HOCTh KOHIICH-
Tpaumii  o0eux kuakocted. [lockonbKy — mMoOJympoHUIIaeMast
MeMOpaHa [UIS YHCTBIX MOJIEKYJT BOJBI HWMEET OOJBIIyIO,
a IS MOJIEKYJd pacTBOpa IJIMIIb OYEeHb HE3HAYUTEIbHYIO
MIPOHMIIAEMOCTh, MOJICKYJIBI BOABI 1O Tex T1op auddyH-
JTUPYIOT W3 COCyAa B CTCKJISHHBIA LWIMHAD, TMOKa THIPOCTa-
TUYECKOE [aBlICHHWE HE TPHUIET B paBHOBecwe ¢ AUDPYy3HnOH-
HBIM  JaBneHueM. Jnbdy3uoHHOe  JaBlieHWE  Ha3bIBacTCS
B JTOM CIly4ae ocmomuueckum Oagnenuem. llpu KOHIIEHTpa-
MU X TPOLEHTOB IO Macce OHO COCTaBIACT =X 10° Tla
U MOXET JOCTUTaTh TaKMM 00pa3oM BeChbMa 3HAYHUTEIBHBIX
BenuunuH. [IJIi OIEHKH JTOro SIBIEHUS (DPAaHIy3CKUM €CTeCT-

BoncmeITaresnieM [rorpomem B 1826 1. ObIT  pazpaboTtaH
KOHEeuHblll ~ OcMOMemp, BHYTPEHHHH  COCYyX  KOTOPOTO
(cM. puc. 18) HamoyHSAETCS HACHIILIEHHBIM PAacTBOPOM M-

HOTO KyHopoca, a HIKHAA CTOPOHA 3aKpbiTa HATAHYTBIM
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Mmy3bIpeM KUBOTHOro. HapyxHbIif cocyl COAEPXKHUT UHUCTYIO
BOJly, IIOCTETIEHHOE OKpAallMBaHUE KOTOPOH B Troiy0oi IBeT
MIOKA3bIBA€T, 4YTO IIPA OCMOTHYECKOM MPOLECCE HE TOJIbKO
MOJIEKYBI  BOABl MUGQYHAUPYIOT BO BHYTPEHHHH COCYI,
HO W MOJIEKYJbl PACTBOPEHHOTO BemlecTBAa TUPQYHIUPYIOT
B HapykHbI cocya. Kpome Toro, Obum 3admKcmpoBaH 3Ha-
YUTENbHBI MOaBbEM Ah ypPOBHSA JKUIKOCTH B BEPTHKAJIbHOM
TpyOKe BHYTPEHHETO COCYyIa.

OcMoc wuMeeT OoJblllOe 3HAYEHHE HE TOJIBKO sl Ouo-
JIOTUH, HO TaKXKe I ONpPEJCICHHOW OO0JACTH CTPOUTEIHLHON
TexHUKH. Hampumep, B KHUPIHYHBIX CTE€HaX IOABAJBHBIX
STakell CTapbIX CTPOCHUH, KOTOpPHIE COBEPIIEHHO HE HMe-
MM TUAPOU3ONSIMH, TIEPEHOC BOABI OT  IPHUMBIKAIOIIETO
K CTeHaM TPYHTa BBEPX MPOUCXOIMI HE TOJNBKO 3a CYET KA-
MWUIPHOTO TI0COCa, HO HM 33 CYET OCMOTHYECKOTO JIaBie-
HUsg. OTOT TMpolecc MPOUCXOAUT B TOM Clydae, Koraa B
Kamuusipax © Topax CoOJIepIKatrcs pacTBOpHl cosiedl. Bemen-
CTBHE IIOCTOSIHHOTO MCIIApeHHsl BOJBI B 30HE CTEH, OJIU3KOM
K TIOBEPXHOCTH 3€MJIM, OHH BCE BpEMs TMOBBINAIOT CBOIO
KOHLIEHTpAIlMIO, TEM CaMbIM CHOCOOCTBYSl IIEPEHOCY BOJBI
nyTeM Auddy3un IpU OCMOTUYECKOM JaBICHUMU.

17. DJIEKTPOKUHETUYECKUI DODEKT

Ha BHyTpeHHHX CTeHKaxX KamWUIIpPOB, COJEPIKALIUX BOJ-
HBIH pacTBOp, oOpasyercs JBOMHON SJIEKTPUYECKHHA  CJIOH,

KOTOPBIH COCTOUT W3 TOJOKUTEIBHBIX HWOHOB (KaTHOHOB)
W OTPUIATENHFHBIX HOHOB (AHHOHOB) CTEHOK KAMMHJUISIPOB.
Ecin  mpucoeauHuTh K O0OMM KOHIIAM  CTEKJISIHHOTO — Ka-

nwusipa 3iekTpoabl (puc. 19) u co3mare Ha HUX IOCTOSH-
HOE DJJIGKTPUYECKOE HampsHKeHHe, KAaTHOHbI HAYMWHAIOT —Tie-
peMemaTrsCs K KaTroAy H TPHUBOAAT PACTBOP B JIBIDKCHHE,
KOTOpPOE TMPOUWCXOJWT B TOM K€ HampaBlIeHUU. OITOT TMIPO-
1eCC Ha3bIBACTCSA 9aeKmpoocmocom. Takoi xe 3hGeKT Bo3-
HUKAeT, €Clii W30THYTyl0 U -00pa3Hyl0 CTEKISIHHYIO TpyoO-
Ky 3alojHUTh TIOPUCTBIM MaTepHajoM, HalpuMmep BaToOH,
M YaCTMYHO HAIIOJIHHTHL Bomoi. B komene U-oGpasuoii TpyoO-
KM, OOpalIeHHOM K KaTody, YPOBEHb BOJBI IOBBIIIAETCS,
a B KOJICHE, OOpalleHHOM K aHOIy, — TMOHWXkaercsa. Bos-
HUKaloIass TpUH 3TOM PA3HOCTh OTMETOK XapaKTepU3yeT
BEITMIUHY JIEKTPOOCMOTHIECKOTO JTaBIICHUS.

Ecan 4epe3 KOHIBI CTEKISHHOH TPYyOKM C IOIKIFOYEH-
HBIMA K HHUM D3JIEKTPOJAaMH TpOKa4daTh BOJHBIH pacTBOp,
KAaTHOHBI JIBOMHOTO CJIOs YBIEKAIOTCS pPAacTBOPOM M HaKar-
JUBAIOTCS HAa TOM KOHIE Kalmwuisipa, KOTOPBIA oOyagaer
CBOWCTBaMH aHOAa. MexXay HUM ©  TMPOTHBOMOJIOXKHBIM
eMy KatoaoM oOpa3yeTcsi OJJIEKTPUYECKHH TMOTeHIHal To-
TOKa, BEJIMYMHA KOTOPOTO, Hapsay C NpouuMHu (QakTopa-
MH, 33aBHCHUT OT CKOPOCTH TIOTOKAa ¥ MOXET JOCTUraTh MpH-
mepuo 100 mB.
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18. OJIEKTPOOCMOTUYECKOE BLICYIIMBAHUE
CTPOUTEJIBHBIX KOHCTPYKIINU

BenenctBue mepemenieHuss BiIark B HEM3OJUPOBAHHBIX
WIH HEJOCTaTOYHO W30JMPOBAaHHBIX CTEHAaX IOJBAJIOB 00-
paszyercs MOTeHIMal moToka. IloTeHnuan mnoTroka B KUPIHY-
HOW KIJIQJIKe MOXXHO TIpeoOpa3oBaTh B AaKTUBHBIA TIOTEH-
MaJl W TEeM CaMbIM IPUOCTAHOBUTH KalWIIIPHOE WIH OC-
MOTHYECKOe TIepeMelneHne Biark. s 3Toro HeoOXO0JuMMO
YCTPOICTBO JBYX PpACIOJNIOKEHHbIX OJUH Haja JPyruM HOf-

COB DJIGKTPOJIOB, CBSI3aHHBIX MeEXAy coboit (puc. 20).
B HCKOTOPBIX Cly4dasax MOXHO HU3MCHUTH HalpaBJICHUC
JBM)XCHHUSA IIOTOKa Ha IPOTHUBOIIOJIOXKHOC. JKenaeMbm pe-
3yJIbTAaTOM SABJIICTCA IIOCTCIICHHOC BBICYIIMBAHUC 30HbI
CTEHBI, PACIOJO)KEHHOW BBIINIE BTOPOH TIUIOCKOCTH JJIEKTPO-
J0B.
-
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Puc. 20

Ecmn mpumeHUTH 37EKTPOIIBI,
ro Mertamia,

H3rOTOBJICHHBIC H3 Pa3sHO-
TO IIPpA COOTBCTCTBYIOIICM Y4YCTC DOJCKTPOXHU-

MHUYECKUX PAAOB HANPSKCHHS MOXKHO YBEIWYHUTh AKTHB-
HBIH TMOTEHIMAN W Oyiarojaps JTOMY YCHWJIHTh JJIEKTPO-
ocMoThHueckuii  3dhdekr. B  kadecTBe ambTEPHATHUBBI MOXK-

HO WUCIOJB30BaTh TakKe CJIaboe HaMNpsHKEHHE ITOCTOPOHHEe-
r0 HCTOYHHKA, KOTOPOE TOAaeTCs depe3 TpaHCHOopMaTop
W BBIMPSAMUTEIb OT OCBETUTEIILHOM CETH.

B cTeHe monaBama, B KOTOPOH OTCYTCTBYET WJIHM TIOBPEXK-

JICHa BEPTUKaIbHAs HW30JIAIMs, TPYHTOBas Bjara MOKET
MHTPHPOBATh HE TOJNBKO B HAMPaBJIEHHH IIEPBOTO  3Ta-
’Ka, HO TaKKe K BHYTPeHHEHl CTOpoHe cTeHbl. I[loaTomy

Mpy  pa3MEIICHHH B  MOJBaJbHBIX
HICHUA WJIM TIOMENICHWH, HCIOJIb3YeMbIX ISl Pa3lIM4HbIX
3aHATHH, [eNecoo0pa3HO WCIONB30BaTh Ui CTEH TOPH30H
TaJbHYI0 M3OJSIMOHHYIO CHCTeMy. Takas CcHUCTeMa COCTOHUT
OOBIYHO W3 BHYTPEHHETO JJEKTPOJa, KOTOPHIH B BUAE METIH
WIM CETKH YKJIAJbIBAETCS B CTHIKM WJIU IIBBI C BHYTPEH-
HEell CTOPOHBI CTEHBl, WU HAPYKHOTO JJIEKTPOJia, KOTOPBIH
COCTOMT U3 CBS3aHHBIX MEXIy COOOH W 3a0UTBIX B TPYHT-
npyTheB. BcneacTBue KOpOTKOrO  3aMblKaHUSI 00EMX — CHC-
TeM D3JICKTPOJOB IPOMCXOIUT TACCHBHAs AaKTHBAIMs TOTEH-
nuaia KUPIMUYHOM KJIaJKh, a TPH HCIOJIB30BaHUM TIOCTO-

OTaXax IKWIBIX IIOMEC-

POHHEr0  WCTOYHHKA  HAMpSIKEHHS  CO3JACTCS  aKMUBHoe
6030yoicOenue, TIPU KOTOPOM MOXKHO OXHUAATh OOJIBIIETO
s dexra.

19. IUDDY3US Y KOHJIEHCALIMS BOJSTHOTO TIAPA
T10]1 BJIMSIHUEM KAITMJUISIPHOI'O 1 OCMOTHUUYECKOI'O
TIEPEHOCA BJIATH

W3, npenplaymero U3N0KEHHsT MOXHO CHAENaTh  BBIBOJ,
YTO BJIQXKHOCTHbIE YCJIOBHA B KOHCTPYKLUMH (HCXOAS U3
BIMSIHUSI TIOTOJHBIX YCJIOBHM) 3aBHCAT HE TOJNBKO OT aud-
(Gy3un BOASIHOTO Tapa, HO TAaKKe OT CTPYKTYpPBI KamHyuUIs-
POB M TIOp CTPOUTENBHOrO MaTepuana. Takum oOpazom
MPOUCXOOUT Kak OBl HACIIOCHHE PAa3IUYHBIX IPOLECCOB.
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OCOOEHHO  CYIIECTBEHHBIM  SBISETCA TO  OOCTOSTEIND-
CTBO, YTO aJcopOLus BJark B MEJNKHX KalmWUIAPax, MpPOHC-
XoJdlIasi Ha  OCHOBE  3aKOHOMEPHOCTEM  I'MI'POCKOIMYEC-
KOH  paBHOBECHON  BJQXHOCTH,  MPOSIBISETCS  HAMHOTO
paHbllle, 4YeM KOHAEHCAIUsl BOJASHOTO Iapa IpU TOYKE po-
cel. Takum oOpa3om, emie 10 TOro, Kak MOKeT o0pa3oBaTh-
Ci IUJIOCKOCTh WM 30HAa KOHJIEHCAIIUM, 4YacTh HMEIOIIUX-
ci B HEW KanwuisApoB 3amojHsercs Boaod, OHa NpoHH-
KaeT HE3aBHCHMMO OT TpaJIieHTa MAaBIICHUS Tapa B Hampas-
JeHMH O00eWX TOBEPXHOCTEH KOHCTPYKIMH. FEciau KOHCT-
PYKIIMSI COCTOMT W3 OOJBIIOTO YHCIA CIOEB C pPasIHIHOMN
KalnWUIAPHOW  CTPYKTYpOM, TepeHOC BJIarM  MPOUCXOIUT
B HampaBJIeHUH 00JIee MEIKUX KalWIIIPOB.

Kanunnspuelii nepeHoc Biaru Ipekpamaercs M0 J0c-
TWXKEHUHA CJI0€B KOHCTPYKIMHA, HE WMEIOIIUX I0p, Mapou30-
JAUUM W 30HBI OJe/leHeHWs. BHYTpeHHss KOHIEeHcalus BO-
JITHOTO Tapa BO BpeMsl NEPUOJIOB C OJaronpHsITHBIMH KITH-
MaTHYECKMMH  YCJIOBUSIMH  IIPEKpamlaeTcs, KakK MpaBHIIO,
OBICTpEe, YeM STOT0 MOXHO OBUIO OBl OXHAATh MO OallaHCy
BJIaru 0e3 yueTa KaluUIIPHOCTH.

Yacts 11

HOBBIN TPAOUYECKUI CIIOCOB
OITPEJEJIEHUS NCXO/IHBIX JJAHHBIX
JUIS1 PACUETA JUPDY3UU U KOHAEHCALIUU
("METO/J] TPEYTOJIBHUKOB").

1. OIIMCAHUE CIIOCOBA

CnocoOpl  TpaMuecKoro pemeHus 3agad, CBA3aHHBIX C
mudy3ueil BOASHOTO Mapa B CTPOMUTEIBHBIX KOHCTPYKIIMSX,
OCHOBaHbl Ha Metoje Is3epa. VX mnpumeHeHue 3acTaBiser
MIOJIb30BATENIl  CaMOCTOSITEIBHO — BBIUEPUUBATH  CYIIECTBEH-
HYI0O YacTh JHarpamMM, a 3HAYUTENBHYIO JOJI0 HEOOXOIMMBIX
JNAHHBIX BBIMUCHIBATh W3 TaONHIl JaBIeHWH Tmapa. 3aBHCA-
mMe OT TeMIepaTyphl 3HaueHHs N HUMEIOTCS B €ro pacro-
PSDKEHUM OOJIBIIEH YacThiO JIHUIIb B BUAE CPEAHUX 3HAUCHUH.

CaMOCTOATENIbHO ~ IOATOTOBJEHHBIE  WIM  CYIIECTBEHHO
JIOTIONTHEHHBIE ~ JWArpaMMBl  PEIKO OKa3bIBAlOTCS HACTOJIBKO
TOYHBIMM, YTOOBI TapaHTUPOBATh IIOJIyUEHUE HAIEXKHBIX pe-
3yJIbTaTOB, OCOOEHHO IpH JIOMAaHHOW (OpMe KpPUBBIX JaBie-
HUSI HACBIILIEHHOTO I1apa B MHOTOCIOMHBIX KOHCTPYKIIUSX.

ViopouieHHas Tunore3a O JIMHEHHOM XapakTepe KpUBOM
repernasa JaBiIeHUH Mapa B OJHOPOIHBIX CIIOSIX TIPHUBOAUT
K MCKa)XCHHIO (haKTHUECKOH KapTHHBI IPOIECCa M MONYyYCHHIO
HEI0CTaTOYHO KOPPEKTHBIX PE3yIbTaTOB.

OTH BBIBOJBl HE MMEIOT 3HAYEHHs MAJIsl CIELHAIMCTa, KO-
TOPBI  XOpomlIO BiajeeT (U3NICCKUMH OCHOBaMH  TU(PY-
3MM BojsHOro mnapa. OIHAaKo IOJb30BATENIO, KOTOPBIH pen-
KO CTajkuBaercss ¢ Bompocamu auddy3un, Kaxaplid pas
HEOOXOMUMO TPaTUTh BpeMS Ha ONPENEeNeHHE HCXOIHBIX
JIAHHBIX U TIPOBEJICHUE PACUETOB.

ABTOp CUWTaeT HEOOXOAWMBIM IIOCTPOHMTH pabodume Tpa-

¢ukm, copepxammpe Bce TpeOyemble TaONHIBL, YHCIOBBIC
3HAUCHMS, OINpPEACIAIONINEG YPaBHEHHS W KPHBHIC, KOTOPHIC
HCOOXOMUMBEI B KaXAOM Cllydae JUIi pacyeToB, CBS3aHHBIX

C OIpeleneHHeM TOUYKH pOChl, auddysnedd u KoHAeHca-
nueil BojsHoro mapa. CremyeT Takxke BBIOpaTbh Takod (op-

MaT TpaduKa, KOTOPBIA CO3MaeT JONOJHUTEIbHBIE TIPE-
MOCBUIKH JUIs 00eCTieYeH!s] BBICOKOW TOYHOCTH PE3YJIbTATOB.
Jns MakcMMallbHOW HATTSAHOCTH W SICHOCTH, a TakKke

SKOHOMHH BPEMEHH TIpH TPUMEHCHHH pabodunmx rpadukoB
HY)KHO BBIUEPTUTH AHArpaMMy, OChb aOcLucc KOTOpOH mpen-
CTaBisieT cOOOH IIKady TeMIepaTryp, a OCb OpAMHAT — ILKalIy
JapieHuid mapa. CucteMy KOOpOMHAT HAaHECTM Ha MWUIH-
METPOBKY, CAHTHMETPOBBIC JEICHHS KOTOPOH  COOTBETCT-
ByroT 1°C (K) m 100 Ila. Takum o6paszom, 1 mm Oyzer
coorBerctBoBaTh 0,1°C m 10 Ila. Illkana TemnepaTyp conep-
KUT ydactok oT -20° mo +30°C, mostomy Takxke Oyner

COOTBETCTBOBAaTh  OOBIYHBIM B  CTPOUTENBHOM
TEMIIEPATYPHBIM YCIIOBHUSAM .

Opaunarty, cooTBercTByIOmyr0 Temrepatype +30°C, Hyx-
HO JOTOJIHUTH IIKaJOW OTHOCHUTENBHBIX BIIAXXHOCTEH BO3JyXa,
conepxamedt nmemenust or 30 mo 100%. Drta cmcrema Koop-
JIMHAT 00J1a/1aeT CISAYIOIIMMHU PEUMYIIECTBAMU:

a) KpuBas nmaBrmeHuii HachIIleHHOTO Tapa (p,,.) MPEICTaB-
JIeHa B HOpMallbHOW Qopme, T.e. 0e3 MepelioMOB M HCKaxe-
Huit. To e MOXHO CKa3aTh O TpadHKax KPUBBIX MaplHaib-
HBIX JIaBIEHUN (p), KOTOpHIE HAYMHAIOTCA OT IIIKajdbl OTHO-
CUTENIbHBIX BIaXHOCTeW mnpu Temmeparype +30°C u 3akas-
YUBAIOTCS Yy OpAMHATBHI, COOTBETCTBYIOIEH TemIieparype
+10°C.

6) Touky pochl s IOOBIX YCIOBHM BHYTPH IOMeEIIe-
HUSL MOXXHO OBICTPO HM-TOYHO HAWTH C TOMOIIBIO IOCTPOE-
HUS TOPU3OHTAJIBHOM MPOEKLUUH OpAMHATBl, COOTBETCTBYIO-
el yCIIOBUSIM TIOMEIICHUS, Ha KPHUBYI p,,. W BEPTUKAIb-
HOM MpOEKIHMH TOYKM MX TIEPecevyeHUs Ha IIKaly TeMIiepa-

Typ

TIPaKTHKE

B) Ilkama TemmepaTyp TO3BOJISIET BBINOJHUTH MPSAMOE
IIOCTPOCHHWE Ha HEH pacueTHBIX YpPOBHEM TemrepaTyp, COOT-
BETCTBYIOIIMX TIpaHuLaM cjoeB. TakuM oOpa3oM cosnaer-
Ccs O4YeBWAHAS W HAIIAOHAS CBS3b C PAacYeTOM TeIUIonepe-
nadd. I'paHMIBl cl0eB KOHCTPYKIMM OKa3bIBalOTCS Ha pac-
CTOSIHUSIX, KOTOpBIE MPOTOPIUOHAIBHEI TEPMHYECKUM  CO-
IIPOTUBIECHUSAM 1/A TOro WIM HMHOTO CJIOSI U CONPOTHBIIE-
HHAM TermnooTnaue 1/a, u 1/a, .

r) ®akTudeckoe maBleHWE Tapa B OAHOPOJHBIX CJOSIX
(mpu  CTallMOHApHOM pEXHMME Napolepefadd) MpeaAcTaBIeHO
TpeMsi IIyHKTUPHBIMH KPHBBIMH p, KOTOpble O003HAYaIoT
TpU pa3IM4Hble OpPAMHATBI M CONPHUKACAIOTCS C KPUBOH
Duac  TUIOCKOCTSIX, HMMEIOMIMX  pasHyl0  TeMmIeparypy 3,
+5u+15°C.

n) KpuBas mapruanbHBIX JaBICHUA JUISI OTHOCHUTEIb-
HOM BINAXHOCTH BO3ayxa, paBHOH 80%, mpoaomkeHa a0
HIDKHETO KOHLA KPUBOH P4 OHa CIyXHUT B KadecTBe
WUCXOMHON ©0a3bl IIA Memooda mpeyeorbHuKog W TPOXOIUT
ONM3KO HAI KPUBOW p , KOTOpas COOTBETCTBYET Cpex
HEH  OTHOCHUTENBHOM  BIQXHOCTH  HApy)XKHOro  BO3ZdyXa
( = 78%). Hna nanpHeHIIero ymopomeHus paboTel U BO
n30exaHne OmHMOOK IO TEeMIIEpaTypHOW IIKaloW Ha JHa-
rpaMMy HAaHECEHbl COOTBETCTBYIOIME JABIECHUS P, B
Ila, a B OBYX MUAroHaNbHBIX PSAAaX — 3HAYEHHUS aOCOIFOTHBIX
BIAKHOCTEH /B /M’ 1 3HAYeHHs N .

CBo0OoHOE IPOCTPAHCTBO B OOJIACTH JHAarpaMMbl, pacrio-
JIOKEHHOE BBIIIE JHATOHANBHBIX PSINOB LU(P, CONEPKHUT-
dopMynasl ¥ TaOmUIBI, HEOOXomuMbIe IS pacuera. [Iporecc
paboTHI CKITABIBACTCS U3 CIACIYIOMINX JTAIIOB.

Bhauane Ha HIDKHIOIO YacTh AMarpaMMbl HaHOCST 0003Ha-
YeHWS OTHENBHBIX CJIOCB KOHCTPYKIHH, a B BEPXHIONO
TaOJMYHYI0 30HY COOTBETCTBYIOIIME JaHHBIE JUI  TEIUIO-
TEXHUYECKNX W Au((GY3NOHHBIX pacyeToB. 3aTeM MEepeHO-
CAT BBIYUCIICHHBIE IPOLEHTHBIE 3HAYEHUS IEpenajoB TeMIle-
paTyp MeXAy IpaHHLAMH CJIO€B B HIDKHIOIO 00nacTb Tabiau-
Opl W TPUOABIIIOT MX K JKEIAaeMbIM TeMIlepaTypaM BO3IyXa.

B pacnopsikeHun 1osp30BaTels  MMEIOTCS TPH  KOJIOHKH,
Omaromaps KOTOPBIM BO3MOXHO HCCIIEIOBaHHE TPU  TPexX
BapuaHTtax TemmepaTtypbl. llociae  BBIOMHEHHMsS  pacdyeToB

YW 3aliCd B TaONWIly 3HAYCHHU TeMmIepaTyp Ha IOBEPXHOC-
TAX W TPaHUIAX CJOEB pe3yJbTaThl IEPBOW KOJOHKHU BBI-
YEpuyMBAIOT Ha JMarpaMMe B BUAC JIMHMHA TeMIepaTyp.
OHM HayWHAIOTCS Ha OCH albCHUCC W 3aKaHYMBAKOTCS BBHIIIE
KPUBOH P, .

Or TOuKM TepecedeHHs] TEePBOM JUHUH  TeMIIepaTyp
( 6, ) c 06a30BOW KpPHUBOW p, COOTBETCTBYIOIICH 3HAUCHHIO
OTHOCUTENbHOW BiakHOCTHU 80%, MPOBOAAT TOPH3OHTANb-
HYIO JIMHHIO JI0 TIEPECEUEHHUs] C TPEeTbeld TeMIepaTrypou -
Huel (Tpanunia cinoeB 1/2). Mecto mepecedeHHs €O BTO-
poit nmHueit Ttemneparyp ( 6,, ) TpeacTaBiseT CcOOOW Je-
BYIO, VIJIOBYIO TOYKY TIEpBOTO TpEYrojbHHKA, TOYKa TIe-
pecedeHuss ¢ TpeThed JIMHUEH TeMmeparyp SBISETCS OCHO-

! ins reppuropuu ®PT. (Ipumeu. nep. cs.)
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BaHHWEM INPOTHBOJIEKAIIET0 KaTeTra, T.e. IpaBOd KOHEd-
HOH TOUKOW OCHOBaHUS TPEYTrOJIbHUKA (IIPUJIEKAIIETO KaTeTa).

B kauecTBe rumoTeHy3bl BHayale CIYXHUT MpsMas, KOTO-
past 10O HCXOIUT U3 JIEBOW YITIOBOM TOYKM B BHUJAE Kacca-
TENbHOH K KPHUBOH P, , JHOO TOJBKO JIOCTUTAET TOYKH
ee IepeceueHHs C MPOTHUBOJESKAIIMM KaTeToM. OTO 3aBU-
CUT OT YJaJIEeHUS TPeThbed IJIMHUM TeMIepaTryp OT BTOPOM.
IIpenBaputenbHO HalijeHHass TakuM 00pa3soM BEpXHsS YI-
JoBas TOYKAa TPEYroJibHUKa OrpaHU4YMBaeT MJIMHY MPOTH-
BOJIEXKAIIETO0 KaTeTa U SBJIIETCA, KpOMe TOro, JIeBOW YrI-
JIOBOM TOYKOM BTOPOrO TpPEYrOJIbHHMKA, KOTOPBIH 3aHUMaeT
TIPOCTPAHCTBO [0 YETBEPTOM JIMHMM TeMmmeparyp (Ha CThI-
ke cioeB 2/3). IlpoTuBonexamuii KaTeT BTOPOTO TPEYroJib-
HUMKAa HMeeT BHauaje JUIMHY, KOTopas TaK OTHOCHUTCA K CO-
MPOTHRIICHUIO JUPPY3UH Ld BTOPOTO ClIOSA, KaK JJIMHA
TIPOTUBOJIEXKAILETO KaTeTa IEepBOTO TPEyrojbHUKa OTHOCHUT-
cs K comportuBieHuo muddysun nepBoro ciuos. IlpenBapu-
TENbHOE 3HAYE€HUE JUIMHBI IPOTHBOJISKAIIEr0 KaTeTa BTOPO-
T0 TPEyrojbHUKa MOKHO OIIPeleInTh C IOMOIIBI0 KapMaH-
HOTO  KaJbKyISITOpa WM  JIOTApU(PMUYECKOH  JIMHEHKH.
Ilpu oToM crnenyeT y4YuTHIBaTH JIBa TIOJIOKEHHUSA KaTeTa:
a) OH MOXXET 3aKaHYuBaTbCsi HE JOXOAs O KPHUBOH p,,. WIH,
B KpailHeM cilydae, Ha JTOW KpUBOW; 0) MOXKET IepeceKaTh
KPUBYIO Py, , T.€. €0 BepLIMHA HAaXOIMTCS HajJ OSTOH KpHU-
BOI1.

B mepBoMm ciydae mocTpoeHHE TpPEyrojbHUKA IONOJHSAETCS
IPOYEpPUMBAHUEM TUIOTEHY3bl W HAUMHAETCS MOCTPOECHUE
TPEThETO TPEYrOJbHUKA, BEPIIMHA KOTOPOrO JEKUT B BEpX-
Hell YIJIOBOW TOYKE BTOPOTO TPEYrOJbHHUKA, a OCHOBaHHE
TpocTupaercs A0 NATOW JIMHUM Temnepatryp. [ng ycraHoBie-
HUS JUIMHBl  TPEThEro IMPOTUBOJIEXKAIIET0 KaTeTa MOXKHO
WCIIONIb30BaTh OMNMCAHHOE BbIIIEe IpaBwio. Bo BTopom ciy-
yae B KauecTBE BEpXHEH YITIOBOM TOYKM TPeyrojbHHKA CHa-
yaja yCTaHaBIMBAETCA TOYKA I[E€PECceUeHHs] IPOTHUBOJIEKA-
Ilero Karera C KpUBOH p,,. TPOBOAUTCS TMIIOTEHY3a.
ITockonbky mocneaHsss HOJMKHA Iepecedb KPUBYIO Dige, YTOI
ee HakKJIOHa H3MEHseTCcs J0 TeX IOop, MOKa OHAa He IpeBpa-
TUTCS B KacaTeJbHYIO K KPUBOU P, bnaronaps stomy
BEpPXHSAA YIJoBasg TOYKa TPEYrojibHUKA I[epeMeliaercs Ha
IUIOCKOCTb, KOTOPAs! JIEKUT HUXKE KPUBOH P40 -

BcenenctBue TOro, 4ro mpoTHBONIEKAIIMKA KaTET CTal KOpo-
4ye, BO BTOPOM Cilydae M3MEHSETCS IEepBOHAYAJIbHO YCTAHOB-
JICHHOE OTHOIIEHHWE ero K JUIMHE MPOTHBOJIEKALIEro KaTe-
Ta MepBOro TpeyronbHuka. Ilo sToH mnpuunMHe HEO0OXOIUMO
BBIOJIHUTE ~ OOpaTHyI0  KOppeKTHpoBKy. Dopma  oboux
TPEYrOJIbHUKOB M3MEHUTCS. [Ipu 3TOM TepBbI craHeT 0o0-
Jiee TUIOCKAM, a BTOpPOW OyAeT HEeMHOTo BBINIE, YeM 3TO OBLIO
JI0 KOPPEKTHPOBKH. TO K€ camoe BBINOJHAETCS TIPH IOC-
TPOECHUH BCEX OCTAJBHBIX TPEYroJbHUKOB, OOIIee YHCIO
KOTOPBIX PAaBHO YHCIY CJI0eB KOHCTpykumu. [lostomy s
OHOPOJHOTO orpakaeHust (06e3 ydera TOJILMHBI IITyKa-
TYpPHBIX CJIO€B) TpeOyeTcs IOCTPOUTH JHWIIb OAWH TPEYroyb-
HUK.

Bepxusst yrioBas TOuKa IIOCIEIHET0 TPEYrolbHUKA, KO-
TOpas B COOTBETCTBHUM C ONHMCAHHBIM BBIIIE [PABHIOM
TIOCTPOCHHS JIGKUT JIHOO HIKE KPUBOW p,.. , JTHOO Ha HEH,
XapakTepu3yeT NPUONH3UTENFHOE 3HAUYEHHE MapIUalbHOTO
JaBJIeHUs Ha TEIUIOW CTOPOHE IOBEPXHOCTU KOHCTPYKIHH,
TIPOELUpPYETCsT MO TOPU30HTAIM Ha TMOCIEIHIO JIMHUIO TEM-

neparyp 6, Touka HMX TepeceyeHus XapaKTEepU3yeT
OTHOCHUTENFHYIO BIIAXXHOCTh BO3JyXa W MNPUHAMICKHUT JIO-
MaHOW JIMHUU THUIIOTEHY3 TpPEYroJIbHUKOB, KOoTOopblie B Jleii-
CTBUTEIILHOCTH  COOTBETCTBYIOT  YIPOIICHHOMY  TIPEICTaB-
JIEHWI0O KPWBOW JaBJEHWH mapa B TONIIE KOHCTPYKIIHH.

3HaueHHEe OTHOCHUTEIbHOM BJIAXKHOCTH MOXHO JIETKO BBIYHC-
JUTh ¥ OIEHUTh HHTEPHOISANUEH MeXKAy OOSHMH COCETHH-
MU KPUBBIMHU.

OrnucaHHBIN BBIIIE MPOIECC MOCTPOCHUS U KOMIUIEKTALlUU
JUarpaMMbl  MOXKHO O4YEHb OBICTPO BBIIOJIHUTH C IOMOIIBIO
MATKOIO KapaHfjama W JuHeku. Ilpu HekoTopoil CHOpOBKE
3TO MOXET OBbITh CHeNaHO JAaxe OT pyku. IlockoibKy 3Ha-
YeHHUsS Md  OTHENBHBIX CJO0€B  KOHCTPYKIMH ObuIM W3-
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BECTHBI JI0 Hadajga TIOCTPOCHUS TPEYrOJIbHUKOB, HEKOTOPBIX
00paTHBIX  KOPPEKTUPOBOK MOXHO H HE MPOW3BOJIMTE,
€CIH CBOEBPEMEHHO yYeCTh OTHOCUTEIbHbIE [UIMHBI IIPO-
TUBOJIEKAIIUX KATETOB.

Bo wu3bexanue o0Opa3oBaHHMS WM HAKOIUICHHUS KOHJICH-
caTa B TONIIE KOHCTPYKLMH INpH OOILEM TIepenane TeMIie-
paTyp  Hemb3s  JOMYCTUTh  TPEBBILIEHHS  ONPENSICHHOTO
B KOHEYHOM HTOT€ 3HAYEHHs OTHOCHUTEIBHOH BIIAXKHOCTHU
BO3/yXa Ha TEIUIOH CTOpOHE.

Ecmm »TOT MakcMMyM JIEKWT OIIyTHMO BBIINIE 3aJaHHON
OTHOCUTENTPHON BJI@XXHOCTH BO3AyXa IOMEIICHHS, WCCIEN0-
BaHHE MOXHO CUUTATh 3aKOHYCHHBIM, JallbHEWIIee YTod-
HEHME SIBJISETCS U3JUIIHUM.

OpHako, eclii WMEeT MEeCTO JIHMIIb He3HauuTeNbHas pas-
HULIAa O0OMX 3HAYCHHUH BJIAXKHOCTH, HEOOXOAUMO BBIIOJIHHUTH
KOppeKTUpoBKy. OHa COCTOUT B TOM, YTO NPSAMOJMHEWHBIE paHee
TUIIOTEHY3bI 3aMEHSIOTCS KPHUBBIMU. Kpusuzna
HX JOJDKHAa COOTBETCTBOBaTb KPHMBU3HE OMMKAHIINX —KpU-
BbIX (akTHuUeCKHMX JaBieHuWi mapa. Kak ObUIO YHOMSHYTO,
9TH KpUBBIE HAaHECEHBl Ha JuarpaMMy B BHIE ITYHKTHD-
HBIX JIMHUHA. BMecTo mpeXHHX HOPMAIBHBIX TPEYTrOJIbHUKOB
00pa3yloTC  KPUBOJIUHElHbIe — MPEYy2OoibHUKU. Ty  OIle-
palMi0 OdYeHb TPOCTO MOXKHO BBIOJHHUTH TIPH  [TOMOIIU
KPUBOJIMHEHHBIX JIeKaJl WX MAOJI0OHOB.

IMomydeHHoe TakuM O0pa3oM H3MEHEHHe (QOPMBI
YrOJBHUKOB TNPHUBOAUT K HEOOJBIIOMY CIBUTY BEpXHEH
YIJIOBOH TOYKM IOCIEOHEr0 TPEYrojibHUKA B  HaIpaBie-
HUM oOcu alcuucc, T.e. BHU3. bnaromaps 3ToMy W3MeEHSET-
cs  MaKCHMalbHOe  3HAYeHHWE  JOMYCTHMOW  OTHOCHTENb-
HOI1 BIaXKHOCTH.

Ecnu u »TOro Temepb HEJOCTAaTOYHO, MOKHO NPUMEHHTH
cio#l, cHKaromuil maponponunanue. [locmemHumii  m300pa-
JKaeTcsi Ha JAuarpaMMe B BHJAE CTYNEHHM JIOMAaHOW JIMHUU
¢dakTryeckux mapneHuit mapa. OHa WIET OT YIVIOBOH TOY-
KM TIOCJIEIHEro  TPEyrolbHUKa IEPHEHIUKYJISIPHO  BBEPX
U MOXeT ObITb [OBEJeHa [0 KPUBOH p,c Orta CTyneHb
SIBIISIETCS.  MPOTHBOJICKALIMM  KAaT€TOM  TPEYroJbHUKA  C
JUIMHOM OCHOBaHUS, DPAaBHOM HYyJIIO, MOTOMY 4YTO 3HAaY€HUEM
1/A  cnos, YMEHBIIAIONET0 TapONPOHUIIAHKE, BCIE-
CTBHE €r0 He3HAUYUTEIbHOCTH MOXKHO ITPEeHEOpeyb.

BreicoTa CTymeHM naeT B OTHOIIEHHHM K JUIMHE OCTallb-
HBIX TPOTHUBOJICKAIIMX KATETOB  CONpOTHBICHHE Iupdy-
3un  Wd ortoro cnos. IlyreM TmOCTpOeHHsT BEpXHEro Kpas
CTYIEHM Ha JHMHUM 6, TOJy4aloT MaKCUMalbHOE 3Haue-
HUE JIONyCTUMOI Temepb OTHOCUTENBHOM BIAXXHOCTH BO3-
JIyXa B TIOMEIICHUH.

Ecmu  comporuBienne auddy3ud CHCTEMBI, CHIDKAIOMIEH
MapoNpPOHUIIAHNE, OKa3blBaeTcsi OOJbIE, YeM OMpeIecH-
HOoe rpadHUyecKuM IyTeM 3HAayeHue, TPEYroJbHUKU OC-
TaNbHBIX CJIOEB MOXKHO JeNaTh BCe Oojiee IUIOCKHMH, TIO-
Ka MX [POTHBOJISKALIME KaTeThl He OyAyT COOTBETCTBO-
BaThb HOBOMY OTHOIICHUIO Ld Bnaromaps sTomMy Bepx-
HAS yIJoBas TOYKAa TpPEYrobHUKa eme OoJbllle OTHalser-
ci OT KpUBOH p,,c M OIACHOCTh OOpa3oBaHUS B TOJIIE
KOHCTPYKIIMM KOHJIEHCAaTa IIOJIHOCTBIO HCKII0YaeTcs. [ pa-
¢buueckoe ompeneneHue compoTuBieHus audGdy3uH UMb
OJIHOTO CIIOSI, YMEHBIIAIOUIETO MapONPOHHUIIAHNE, BBITOIHICT-
csi COOTBETCTBYIOIIMM oOpazoMm. bompmmM  mpeumymect-
BOM cIocoba sBISIETCS TO, YTO B OTJIMYHE OT JAPYTHUX CIO-
c00O0B €ero pe3ysabTaThl BUJHBI HA CaMOW AnarpaMme.

Conmepkamuecss Ha pabodnmx JauarpaMmax —TeMIIepaTyp-
Hble TaONUIBI TIO3BOJISIIOT HCCIIEAOBaTh BJIAXHOCTHOE COC-
TOSIHHE HpU TPeX Pa3IMYHBIX BapHaHTax oOIIero Iepemna-
a Temrmeparyp. B 3Tom ciydae ynoOHO HCIONB30BaTh IIBET-

Tpe-

Hble KapaHAalld, 4YTOOBl TIOCTPOUTH TPEYTOJbHUKHA Kak-
JIOTO U3 BApUAHTOB CBOMM LIBETOM.

ITocne mnpuoOpeTeHUs ONpEAeNEeHHbIX HAaBBIKOB B  HC-
[I0JIb30BAHUM  METOJla  TPEYroJIbHUKOB  IOJIb30BaTeIM  Ca-

MOCTOATCIIBHO TNPHUMCHAKOT MHOTHUC YIIpOoIIaromue u Yiayd-
marmue HariaggHOCTh  IMPUEMBI; IMO3TOMY  UX JallbHEH-
mas AeTajar3annsa NpeaAcTaBIIACTCA WU3JTUITHEH.
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2. PACYET ITAPOITPOHUIIAHUA YEPE3
KOHCTPYKLMIO

ITaponponnmanue dYepe3 OMHO- HIM MHOTOCIONWHYIO KOH-
CTPYKIIMIO TPOUCXOAUT B CMAYUOHAPHOM DPEKHUME, €CIU
BEpPXHssS yIJIOBas TOYKA WJIM THIIOTCHY3bl BCEX TPEYIoJib-
HUKOB JIeXAaT HIKE KPHUBOW MJaBIICHWH HACBIIICHHOTO Tapa
(Pnae) WIA CONMPUKACAIOTCS C HEW. 3HAYEHWS aBICHUUN
napa p; W p, Oepyrcs U3 JuarpaMMbl, IpUYeM p; Jie-
KAT Ha mpemanocieaned jawauu temnepatyp ( 6, ), a p, -
Ha BTOpOW JuHUU Temmeparyp ( 6,, ).

3HaueHue N MOXXHO TIPOYECTh B CepeIuHe O0eux Temrie-
paTypHbIX JIMHMA W3 JMArOHAJIBHBIX PSAJOB 3HAYCHUH N
3HadeHuss conpoTuBieHWi uddy3UH OTAETBHBIX CcIoeB ud
OBUIM YK€ HAaHECEHBI paHee PAIOM C MPOTHBOJICKAIIMMU KA-
TeTaMH TPEYTOJIbHUKOB, TIOATOMY WX MOXHO JIETKO TIOJY-
quTh Paszymeercs, 3TO OTHOCHTCS TaKke K BO3MOXHOMY
MPUMEHEHUIO  MaTepHajioB, CHIDKAIOUIMX IapolpOHUIIAHKE,
WIH K Tapou30JAMH. PacueT BBINOJHIIOT 1O YPaBHEHHUIO
g =(p1—p2) (1la) / ZudN .

[Tockonbky nuddy3MOHHBIE TIOTOKH, TMPOXOMALINE dYepe3
KXl CJIOH, paBHBI MEXIy COOOH, mapomepexosi MOMHO
OTpEJICIUTh TAKXKE [0 YaCTHBIM  BEJIMYMHAM  Tiepernajna
JMABJICHUN Tapa, CO3/aBaeMbIM OTICIBHBIMH  CIOSIMH, WX
YACTHBIM 3HAYCHUSIM CONPOTUBICHUS AUGODY3UH U CPEIHUM
3HAYCHUSIM N .

Pexxum  maponpoHHWIIaHUS  SBISETCS — HECTAllMOHAPHBIM,
KOT/Ia BEpXHSS yIJIoBas TOYKAa WM THUIOTEHY3a TPEYroib-
HUKa HaXOJWUTCS BBIIIE KPUBOM JaBJICHWH HACHIIEHHOTO
napa (P.ac), BCIEICTBHE dYero oOpa3yercs 30Ha KOHJEHCA-
muu. [Ipm 3TOM, €CiaM KOJIMYECTBO BOMIHOrO mapa, auddyH-
MAPYIOMIETO OT TEIUIOH CTOPOHBI KOHCTPYKIIMM B HaIpaBJe-
HAM 30HBI KOHJCHCAIMH, OOJbIIE KOJIUYECTBA BOJSHOTO
napa, AuGGYHIUPYIOMIEr0 €3 30HBI KOHACHCAIMH K XOJIOJ-
HOH CTOpOHE, TPOUCXOIUT Haxoniexwue Konoencama. Ko-
JUYECTBO KOHJCHCaTa TPU TMPOYUX PABHBIX YCIOBUAX TEM
OoJbIlle, YEeM IIUPE 30HA KOHJCHCAIMH. OTO CBA3aHO C
XOJIOM KPUBOH P, © MOKET OBITH JIETKO MPOBEPEHO.

JlanpbHeHIMA pacueT MPOBOJAUTCS B JBa dTama. Ha mepBom
JTane OMpPENCNSIOT KOJIMYECTBO BOJASHOTO Tmapa, JauddyH-
JMUPYIOIIETO B HANpAaBJICHUM 30HBI KOHJICHCAIMH IMMOJ JICHUCT-
BHEM TMapIMaTIbHBIX JABJICHUA p; U P, , NPUUEM MOCIE-
Hee TMpejacTaBisieT co0oil mapluanbHOE JaBJICHHWE OOpalieH-
HOM K TeIUIOH CTOpPOHE TIpaHuIbl 30HBI KoHAeHcauuu. CooT-
BETCTBYIOIIEE TMapIMalbHOE COMPOTUBICHHE IU(QYy3un omnpe-
NIENSIeTCS  pacCTOSHUEM MEXIy JuHuSMH k, ¥ 6,, , a
COOTBETCTBYIOIIleE  3HadeHWe N  HAXOAUTCS  MOCEpeaAHnHE
o0enx TeMIepaTypHbIX JIMHUH. 3aTeM BBIMOJHSIIOT pacyer
C TIOMONIBI0 HW3BECTHOTO YpaBHEHHWS, B KOTOPOM p, 3a-
MEHSIOT Ha P, -

Ha BTopoM »3Tame omnpenenstoT KONMYECTBO Tapa, aug-
GyHAUMpYIOIIEr0 W3 30HBI KOHJCHCAIlMM B  HANPaBICHUH
XOJIOMHOM CTOPOHBI OTpaXKIACHHUA IOJ JeicTBUEM mNapluuaib-
HBIX JIABJICHUH p,, U p; , TpUIEM p,, TPEICTABIICT
co00il mapruanbHOE ABJICHHWE HAa TPAaHUIE 30HBI KOHJCHCA-
nuM, oOpaimeHHOH K XonoAHod crtopoHe. COOTBETCTBYOIIEE
napiyanbHoe conpoTuBienue auddy3un omnpenensercs pac-
CTOSIHUEM MEXIy JuHusIMH k, W 6,, , a COOTBETCTBYIO-
mee 3HaueHWe N HaxOoIUTCS B cepeinHe OO0CHX TemIepa-
TYPHBIX JIMHUHM. 3areM BBINOJHAIOT pacdeT C IOMOIIBIO
W3BECTHOTO YypaBHEHHs, B KOTOPOM p; 3aMEHSIOT Ha p,,
PasHocth  Mexay 00OMMH  pe3ylbTaTaMH  COOTBETCTBYET
Macce HaKaIIMBAIOIIETroCs 3a Yac KOJMYeCTBA KOHJIEH CaTa.

B npuBOAMMBIX HMXE MpHMEpax HCIOJIb30BaHUS METO/a
TPEYTOJIbHUKOB pe4Yb HUAET TakkKe 00 YCTAaHOBIEHHH OalaH-
ca eraeu. Ilpy 3TOM NPUXOAUTCS ONEPUPOBATH TAKUMH TIO-
HATHSIMH, KaK CPeOHEeMeCSAYHas U CpeoHe20006ds memnepa-

mypbi.

3. ITIPUMEPBI ITPUMEHEHHN A METOIA
TPEYI'OJIBHMKOB

3.1. OmnpezneneHue JOMYCTHUMOW OTHOCUTENBHOM BIIAXHOC-
TH Ha TENmoil CTOPOHE OJHOPOJHOW KOHCTpykuuu. Hapyx-

Has CTeHa IUIaBaTeJIbHOTO OacceiifHa B MIOHXEHE BBINOI-
HEHa W3 KUPIHYa C BEPTUKAIBHBIMA MYCTOTAMH, Xapak-
TEPU3YEMOr0  KOO(PMUIMEHTOM  TEIUIONPOBOAHOCTH A =
= 0,41 Br/(m-K) u kodpPuIIEHTOM CONPOTHUBICHUS IUD-
¢ysun g = 8, mpuuem TommmHa cTeHsl d = 0,365 M.
TepMmuyeckoe  CONMPOTHBIICHUE TaKop“I CTEHBl  COCTaBHT
d/A = 0365/041 = 0,89 M -K/Br, a CONpOTHBICHHE
mupoysun ud = 8 - 0,365 M = 2,92 M. B 1enax ymnpouieHus
pacdyera BIMSHHE IITYKATypHOTO CIIOS HE  YYHUTHIBACTCS.
I[Ipy compoTuBIeHMHM TEIUIOOTHA4YE€ HA BHYTPEHHEH TO-
BepxHocTH crenbl 1/a, = 0,123, a COTPOTHBICHUH | TETLIO-
oTAaue Ha ee HapyxHou mnosepxHoctu 1/, = 0,043 M - K/Br,
obee CONPOTUBIICHUE TelIonepeaate 1/k = 0,89 + 0,123 +
+ 0,043 = 1,056 M - K/Bt, a xodh¢unmeHT Tteronepeaadn
k = 0947 Br/(M* - K). TemmepaTypa BO3AyXa BHYTPH ILIa-
BaTEJIBHOrO OacceliHa paccMaTpwBaeTCs Kak  IOCTOSIHHAs
W TIpUHUMaeTCs paBHou +27°C.

PasHocTh TemmepaTyp BO3/AyXa B TOMEIUICHMM W BHYTPEH-
Hel moBepxHocTH cTeH coctamsger 0,123 - 100/1,056, wm
11,65%, a pa3HOCTh MEXIy TEMIICpAaTypoll BO3IyXa B IIOMeE-
IMEHUH W TEeMIepaTypoil HapyXHOW MOBEPXHOCTH CTEHBI —
1,013 - 100/1,056, wmu 95,93% oOmield pa3HOCTH TeMIiepa-
Typ BO3[yxXa B TIOMCIICHMM W HApYyXHOTO Bo3ayxa. W3 Tab-

JUIBI  CPEJHUX TEeMIepaTyp, NPHUBEJICHHOW B MPUIOKECHHH,
BHJIHO, 4YTO CpEIHsAsA TeMmIrepaTypa sHBaps s MIOHXeHa
paBHa -2,3°C, a cpemHeroaoBas TeMmIepaTypa paBHa

+7,4°C. OxpyrieHHO IpUMEM HUX PaBHbIMU COOTBETCTBEH-
HO —-3° m +7°C. Torma oOmas pa3HOCTh TEMIIEpaTyp COC-
TaBuT B ssHBape 30°C, a B cpenneM 3a rog 20°C.

TTocne 3amonHeHHWs Bcex TaOMWIl Ha paboumx rpadukax
(puc. 21) w© BHUMCIECHHS TeMIeEpaTyp Ha IMOBEPXHOCTAX
BBIUCPTHM Ha JuarpaMMme JIMHUM TeMIleparyp. 3areM Io-
CTPOUM  TPEYTOJILHUK ISl SIHBapsi, OCHOBaHHE KOTOPOTO
(mpunexarmuii  KaTeT) pPaclojoKeHO Ha  BBICOTE,  OIpe-
JesieMOd  TOYKOW TmepecedeHusl JUHHM TemrepaTypbl -3°C
C KpUBOW JaBJICHUA p , COOTBETCTBYIOIIEH OTHOCUTEIBHON
BrnaXHocTH 80%. OT TOYKM TepecedyeHus JIMHUU TEeMIIepaTyp
-1,8°C  (TemmepaTypa HapyXHOW TIOBEPXHOCTH CTCHBI B
SHBape) IIOCTPOMM KacaTeIbHYI0O K KPHUBOH p,,. IPOBEIEM
ee JI0 TOYKM IepeceueHus ¢ JuHUeW Temmeparypel +23,5°C
(Temrmeparypa BHYTpEHHEM IIOBEpXHOCTH CTEHbI B sHBa-
pe) l'opu3oHTanbHass TPOEKIUS 3TOM TOYKH MEPECeUCHHS
Ha JUHMIO TemmepaTypbl +27°C (TtemmepaTypa BO3ayxa IIO-
MEIICHHSI) JaeT IyTeM WHTEPHOJSIUA 3HAauYe€HHE OTHOCH-
TEIbHOM BIAKHOCTH Bo3ayxa 61%.

CnenoBatennbHO, 4TOOBI  M30exkaTh OOpa3oBaHUE  s1pa
KOH/ICHCAllMM B SHBape, OTHOCHUTENbHAs BIAXHOCTh BO3-
Iyxa B TIOMEIICHWH IUIaBaTelbHOro OacceifHa HE IIOJDKHA
MOIHUMAaThCA BoIme 61%.

C menpto Oonee TOYHOTO OTpPENENEHHS IMPEISTbHON BIaX-
HOCTH HEOOXOJMMO TIPOBECTH KPUBOJIWHEHHYIO KacaTeib-
HyI0, ¢opmMa KOTOpPOH TMOBTOpSiET (OpMYy coceaHeit (IMyHK-
TUPHOW) JIMHUM TAaJeHUA JaBieHus mapa. Torja MakcHUMallb-
Has OTHOCHUTENbHAs BIAXKHOCTh OyIeT paBHA MPHUMEPHO
59%.

TpeyronbHUK, COOTBETCTBYIOIIUNH CpPEAHETOJIOBBIM  YCIIO-
BUSIM, CTPOSIT aHAIOTMYHBIM oOpa3oM. Ero ocHoBaHme ie-
JKUT Ha BBICOTE IIlepecedeHus JuHUM Temieparypel +7°C
C KpUBOM JaBI€HUHl p , COOTBETCTBYIOIIEH BIIAXKHOCTH
80%. KacartenpHasi BBIXOJUT W3 TOYKH IIEPECEUCHUSI OCHO-
BaHUS ¢ JmHHEH Temmeparypel +7,8°C  (cpemHeromoBas
TeMIlepaTypa Hapy)XKHOW TIOBEpXHOCTH CTEHBI) U TIepece-
Kaercs ¢ JuHHeW Ttemmeparypel +24,7°C  (cpenHeromoBas
TeMIlepaTypa BHYTPEHHEW TIOBEPXHOCTH CTEHbI) B TOYKE,
TOPU30HTAJbHAST TMPOCKIHUS KOTOPOW Ha JIMHHUIO TeMIlepa-
Typel +27°C paeT 3Haue€HHWE OTHOCHUTEIBHOM BIIAXXHOCTU BO3-
nyxa 81%. Ilpu DOCTpOGHUM KPUBOJIMHEMHOM KacaTelb-
HOW MakKCUMaldbHOE€ 3HAUYE€HHWE OTHOCUTENHHOW BIAXKHOCTHU
BO3[lyXa B TMOMEIICHUH IIJIaBaTelbHOro OacceliHa ObUTO OBl
paBHo 80%, mpaBma, c o00pa3oBaHHEM sapa KOHICHCAIUU
B 3UMHIO TIOJOBMHY roja. [Ipy 3TOM MOXHO TapaHTHPO-
BaTh TIOJHOE BBICYIIMBAaHWE CTCH IIOMEIICHWs B TEUYCHUE
JIETHEH TTOJIOBUHEI r0J1a.
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3.2. TlpoBepka JIBYXCIOWHOW KOHCTPYKIIMHM C PaCIOJIO-
JKEHHBIM CHApy)XH CJIOEM TEIUIOM30JIAIMKH Ha BO3MOXKHOCTB
oOpa3oBaHMsl KOHJAeHcaTa. HapyxHas CTeHa cTaporo 3aaHus
KpacWIbHH B PereHcOypre BBINONHEHA W3 TOJHOTENIOTO KHUP-
maua M1800 ¢ kod(DGHUUIMEHTOM TEIIONPOBOAHOCTH A =
= 0,79 Br/(m-K) u ko>(hGHIMEHTOM CONMPOTHBICHHUS THUD-
¢y3un g = 11, tommmua crensl d = 0,24 M. Bcenencrsue
HEOOJIBIIOTQ TEPMHYECKOTO COTMPOTHBICHHUS CTEHBI, PaBHO-
ro 0,304 M- K/BT, OueHb 4acTo Ha ee MOBEPXHOCTH H B TOJ-
me o00pa3oBhIBAJICA KOHJCHCAT, KOTOPBIM NPUBOAMI K TIPO-

TPECCUPYIOIIMM  TIOBPEXKACHUsIM. [lo3ToMy OBUIO  pelieHo
HAHECTH CHApPY)XH JOTOJHHUTENBHBIA CJIOM  TEIIOU30JISIUN
W3 TBEPIBIX IUIMT TECHOMOJUCTHPONA TOMIUHON d = 40 Mm
¢ koddpdummentom TemnonposogHoct A = 0,041 Bt/
/(m - K) u TEPMUICCKUM CONPOTHUBJICHUEM dir =
=0,976 m* - K/Br.

HyxHO mnpoBepuTh, SBIAETCS JHM STO MEPONPHUITHH H0C-
TaTOYHBIM, €CJIM TEMIIepaTypa BO3[yXa BHYTPH KpPacCHUIbHH
coctaBiusier +18°C, a MakcuMmanbHas OTHOCHUTENbHAS BIIAXK-
HOCTh paBHa 85%. B oCHOBY KOHTpOJIsS HOJKHA OBITH ITOJIO-
JKE€Ha CpeHsIsl TeMIIepaTypa sHBapsl.

ITocne BHeceHust TpeOyeMbIX AaHHBIX B TaONUIBI C pabo-
9YAMHA KPUBBIMH (puUC. 22) W BBIYUCIICHHUS TEMIIEpaTyp Ha
MOBEPXHOCTSAX M HA TpaHUIAX CJIOEB (TeMIeparypa Hapyx-
HOTO BO3ayxa OKpyrmsiercss oT -2,4 mo -3°C) Ha fmuar-
pamMMe BBIUEPUYMBAIOT JIMHUM TeMIlepaTyp: 3areM OpJuHATY
BJIQKHOCTH Bo3ayxa 85% mnpoeuupyloT [0 TOPHU30HTAIIU
oTr nuHWUU Temmeparypel +18°C (Temmeparypa Bo3myxa B
MOMEIICHUH) Ha JMHHIO Temmeparypbl +16,2°C  (BHyTpeH-
HSiSl TIOBEPXHOCTh CTEHBI B SHBape) W MpPH STOM YCTaHABIIH-
BalOT, YTO HCKOMas TOYKa I[IEPECEUCHHs JICKUT Ha KPHUBOM,
COOTBETCTBYIOIIEH BIAXHOCTH 95,7%. 0DTO CBUIOETEIHCT-
ByeT O TOM, 4TO 00pa3oBaHHsS KOHJEHCATa OMacaThCsl HE Clie-
JIyerT.

Touka mepeceyeHHs MPEACTaBIACT COOOW BEPIIMHY Tpey-
TOJIbHUKA, COOTBETCTBYIOIIEr0 TiepBOMy cioro. (OcHOBaHHE
TPEYrONIbHUKA JIJII BTOPOTO CJIOS JIGKUT HA BBICOTE TOYKH
MepecedeHus] KPUBOM nmaBieHus uia  BiaxHoctH 80% ¢
nuHuer Ttemneparypsl -3°C  (HapyxHBId BO3ayx). CHauana
OTIPEJICNISAIOT  TOJIOKEHWE BEPIIMHBI TPEYrOJbHUKA BTOPOTO
CJIOsI, KOTOpas COOTBETCTBYET BBICOTE OCHOBAaHHUS TPEYTOJb-
HUKa TEPBOTO CJIOS, TPHUYEM OCHOBAHHWE BTOPOTO TPEYTOJIb-
HUAKAa 110 HANpaBJICHUIO K TICPBOM BEpIIMHE JEIUTCS TIPO-
MOPIIMOHATIBHO COMPOTHBICHUAM Iuddy3un cioeB Ha OTpes-
ku 1,6 u 2,64 m (B cymme 4,24 m). 3aTeM BBIUCPUHUBAIOT
00a TpeyrosibHUMKa. bBoNbBIIOE pacCTOSHHUE OT THIOTCHY3BI
JI0 KPUBOH p,,. TOBOPUT O TOM, YTO B CEUCHHMU MOJHOCTHIO
UCKJIFOYEHO 00pa30BaHUE KOHJIEHCATA.

B 3akiroueHue JODKHO OBITH YCTAHOBICHO, TPU  KaKoi
Hapy)XHOH TemrepaType Ha BHYTPEHHEH CTOPOHE CTEHBI BBI-
majg Obl KOHICHCAT W CJIEAYET JH TAaKKE YYHUTHIBATH BO3MOXK-
HOCTb 00pa30BaHMsA KOHJEHCaTa B TOJNIIE KOHCTPYKIMH CTe-
HBI.

Ecnu npoanuth nNpoeKIUI0 OpAMHATHL, COOTBETCTBYIOLICH
OTHOCHTEIbHON BiaxHOCTH 85%, B APYTryl0 CTOPOHY JO IIe-
pecedeHuss C KpUBOH p,,. , TOJYYMM 3HAYCHHUE TEMIICPATypPhl
+ 15,4°C. Ilepemam Mexay TeMIEpaTypold BO3AyXa IIOMEIIe-
HUS M TEMIIepaTypodl BHYTpPEHHEH ITOBEPXHOCTH CTEHBI MO-
KT OBITh paBeH, TakuM obpazom, 18 - 154 = 2,6°C, mpu
3TOM 00pa3oBaHUs KOHJICHCATA €Ille HE POUCXOIHT.

[Tockonmbky 3TOT Tepemnaj; TEMIEpaTyp B COOTBETCTBHH C
JMAHHBIMU TaONMUIBl coctaBUT 8,51% oOmero mnepenazga TeM-
nepaTryp, MOXHO BBIYHCIUTH BEJIMYUHY IOCICIHETO, KOTOpas
coctaBut 2,6 - 100/8,51 = 30,6°C wmu okpyriieano 30°C.

TakuM 00pa3oM, KpUTHUECKOE C TOYKH 3pEHUs 00pazo-

BaHMsS KOHJEHCaTa IpelesIbHOEe  3HAYEHHE  TeMIIepaTypbl
HapyXHOro Bo3ayxa coctaBisger okono -12°C. C  wucnomib-
30BaHMEM  OOBIYHBIX  MPOLEHTHHIX  3HAYCHUH  IepenasoB

TEMIIEpaTyp B OTICNBHBIX CJOSX ONPEIENSIOT  COOTBETCT-
BYIOIIIME TeMIlepaTypsl Ha Tpanuie cioeB 1/2(+9,1°C)u Ha
Hapy>KHOH nosepxHocty creH ( -11,1°C).

[locne BHeCeHMs HOBBIX JaHHBIX B Tabmuuy ¢ pabouu-
MU KPHUBBIMH U IIOCJI€ BBIYEPUMBAHHSA HOBBIX JIMHUN TeMIle-

patyp B JauarpaMMe o00a TpEyrojbHHMKAa JJII OCHOBHBIX
CJIOEB CTPOAT YK€ HW3BECTHBIM METOJIOM. BcieactBue yBe-
JIMYEHHOTO TeNepb pAaCcCTOSIHUA MEXKJIYy OCHOBaHHEM BTO-
poro TpeyrojbHMKa W  BEPIIMHOM TEPBOrO  YJIMHSETCS
TaKkKe  TPOTHBOJCKAIIMA  KAaTeT  TPEYrOJIbHUKA,  OJHAKO
OTHOIIICHWE  COMPOTHBICHUH  muddy3Mn  cloeB  ocTaercs
MIPEKHUM.

[TockonmbKy THIOTEHY3Bl TPEYroJbHUKOB BCE €IIe OIIly-
TUMO YyHajJeHbl OT KPHUBOH P, , JaKe HIpPU KPUTHUECKOU
MIpeeNbHON TeMIeparype Hapy)KHOTO BO3Iyxa Ha oOpamieH-
HOM K TIOMEIIEHHIO CTOPOHE CTEeHBl KOHJEHcaT He o0pa-
3yeTcs.  OJTOro  ONarompusiTHOTO  pe3yibTata  CIIeJ0Bajo
OKHIATh yXKe I[I0TOMYy, 4YTO IIPOU3BEICHUE A4 TIEPBOTO
cmos (0,79-11 = 8,69) wnHamHoro OobIlle IPOM3BEICHUS
A Broporo cmos (0,041-40 = 1,64). Cremyer BCIOM-
HUTh O TOM, YTO Y MHOTOCJIOMHBIX KOHCTPYKIMH CHTYya-
nusi OCOOCHHO OnarompusiTHa, KOTJAAa 3HAYEHHsI [IPOU3BE-
JeHuid A4 OTHENbHBIX CJIOEB CHIBHO BO3PACTalOT B Ha-
MpaBleHNH K Teruioi cropoHe. [loCKOmbKy yrom Hakio-
Ha THUIOTEHY3bl TPEYrOJbHUKOB CIIOEB COIJIACYeTCS C OT-
HOIICHWEM 3HAYEHHWH Mpou3BeAeHMs AL , MOXKHO CKas3arh,
4TO 7S YMEHbIIEeHUS TU(GdY3UH BOAJIHOTO TMapa YIJbl Ha-
KJIOHA THIIOTEHY3bl TPEYTrOJbHUKOB CJOCB B HalpaBICHUH
TEIJIOW CTOPOHBI JOJDKHBI CTaHOBUTBCS Kpyde. VIMeHHO Ta-
KUM 00pa3oM MOXHO HW30€XaTh TMEPEeCCUCHUsS THIIOTCHY-
30 KpHMBOU p,,. JJIsI BCEM TOJIIMHBI CTEHBI W TEM ca-
MbIM  HWCKJIIOYHMTh KOHJCHCAIMIO BOJSHOTO Tlapa BHYTPHU
ee.

B mensx ympoumieHus B BBIOPAaHHBIX INpUMeEpax ObLIH
WCKIIIOYEHBl W3 PAacCMOTpEHUs ITyKaTypHele ciou. Opn-
HaKoO JIETKO MOXHO TMOHSTh, YTO JOMOJHHUTEIBHBIA Tpey-
TOJILHUK TPEThETO CJOSI BO3MOXKHOW HAPYKHOH IITYKaTyp-
KM, KOTOPBIi HWMEET HE3HAYUTEILHYI0 BBICOTY, COOTBET-
CTBYIOIIYIO compoTuBieHuio aupdysnu okomo 0,3 M, He
MOr OBl CYIIECTBEHHO YXYIIIWTh CHTyanuio. LlemeHTHas
ITyKaTypKa, AapMHUpOBaHHAas TKAHOW CETKOH, Obwia  ObI
BIONHE Tmpuemiema. llpw TpUMEHEHMH  BEHTWIMPYEMOU
oOnmuioBku ¢dacaga Ha OTHOCE - aJbTEPHATHBBI HAPYX-
HOM INTYKaTypKH - HE BO3HHUKAaeT BOOOIE HUKAKHX IPO-
OneM. YuuThIBas, 4YTO HApYXKHbIE CTEHBbl 3/JaHUS KpPaCHIIb-
HU HaxXOJWINCh paHee TOJ CWIbHBIM BO3JEHCTBHEM KOH-
JIEHCAIIMOHHOM BJIard, CJelyeT YTOUYHHUTD €€ KOJUYECTBO.

IIpu temmneparype BHyTpeHHero Bo3nyxa +18°C u or-
HOCUTCIIBHOW BJIAKHOCTH 85% mapuuaabHOE MaBICHHE Py,
paBHo 0,85-2063 = 1754 TIla. Ilpum TemmepaType BHYTPEH-

HEH CTOpoHBI CTeHbI +15,4°C 3TO NPHUONU3HWTEIBHO COOT-
BETCTBYET JaBJICHHIO HACBHIIEHHOTO TMapa pP,u... - HO TEep-
BOHAYaJbHOE  TEPMHYECKOE  CONPOTHUBIEHHE  KUPIUYHOU

Knaakd  cocraBisuio  guimb 0,304 M- K/Bt, a comporus-
JICHHE TeIIoNepeaue CTeHbI OBbLJIO PABHO TMPH 3TOM TOJBKO
0,123 + 0,304 + 0,043 = 0,47 M>K/BT. IToaTomy mepe-
majg  MEXIy TEeMIIEpaTypol BO3JyXa IMOMEUICHHS UM TeM-
ImepaTypo IMOBEPXHOCTH CTeHbl, paBHbId 0,123 X 100/0,47,
coctaBisl  26,2% o00mero mepemaga MeXIy TeMIlepaTypaMu
MOMEIIEHUSI W HApy)KHOTO BO3ayxa. Takum oOpaszoMm, ¢
Y4E€TOM  OKpYIJICHHOTO 3HAa4YeHHsl CpeOHEeH  TemIeparypbl
saBaps -3°C mepemnaj TemrepaTyp Ha 3TOM Y4YacTKE OKasbl-
Baercs paHeiM 0,262 - (18 + 3) = 5,5°C, a Ttemmepa-
Typa cteHsl +18 - 5,5 = +12,5°C. CootBeTcTByIOIIEE IaBie-
HHE HACBHIICHHOTO TMaPa P,uc.e CcoOcTaBimsger 1450 Ila, uro
3HAYUTEILHO HUKE TOUKH POCHI.

Jlns  BBIUMCIEHHS KOJIMYECTBA KOHJICHCAIIMOHHOW  Bila-
Tm B r/(M2 -d) TOMHMO Pa3HOCTH TAapIHAIbHBEIX JaBje-
HAU Py, Puacos. (I12) HEOOXOOUMO TaKKe OIPEICITUTh
3HaueHne Kod(hduIMeHTa Iepexoa BOASHOrO mapa [,
B nomonHeHwe K MJaHHBIM Ha paboyux TpaduKax IOCHea-
HUI MOXET OBITh OIIpE/ICIICH M0 Cieayolei Tadnuie.

W3BectHO, 4TO 3HaueHHME KO3(QUIMEHTa Mepexona BOAS-
HOTO Tlapa BO3pacTaeT IO Mepe IOBBIIICHUS TEeMIEPaTyphl
BO3[yXa B MOMEIICHHH ¥ YBEJIMUYCHHUS Ieperaja TeMIeparyp.
IIpu Temmepatype Bo3ayxa B mnomemieHuun +20°C u mepenane
temmeparyp 5,5°C  f3,= 0,117 t/(m* - u - TTa).
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Ilepenan Temmne- TemnepaTypa Bo3lyxa B IOMELICHUU
patyp A6 +10°C +20 °C +30 °C
2°C 0,103 0,108 0,113
4°C 0,108 0,113 0,119
6 °C 0,113 0,119 0,125
8 °C 0,118 0,125 0,131
10 °C 0,123 0,130 0,137
12°C 0,129 0,136 0,143
14 °C 0,135 0,142 0,149

IIpu Ttemmepatype HapyxHOro Bo3myxa -3°C (OKpyriieH-
HO Ui SHBaps) M TEMIIepaType IOBEpXHOCTH +12, 5°C KO-
JIMYECTBO KOHAGHCaTa OymeT paBHO [r/(M°-u)]: g = [, X
X (Pgg = Prac 0.6) = 0,117 (1754-1450) = 35,6.

[Mockonbky aOCoONMOTHAsT BIAXKHOCTH BO3/yXa B TOMellle-
Hun cocrasmser 0,85 - 15,35 = 13,05 o/, a TPaHUYHBIN CIIOHN
BHYTpEHHEH TNOBEPXHOCTA CTEHBI IPH +125 °C MOJKET yAep-
xare Jmmb 10,99 /M BomsHOro mapa, 2,06 r/m° Bblmamaer
Ha TIOBEPXHOCTH CTEHBl B BUAe BoIbl. [l TOro 4TOoOBI TO-
IyuuTh 35,6 T BeIMageHHs KOHJACHCATHOW Biaru, Tpebyercs,
TakuM O00pa3oM, U3JMIIEK BOJSHOTO Tapa, MOJYYCHHBIH
or 35,6/2,06 = 173 M BO3[yXa IOMEIIEHHsI, JTOT 00beM
BO3[yXa JOJDKEH €XEYacHO BCTYMAaTb B TECHBIH KOHTAaKT
C TOBEPXHOCTHIO CTEHBL. KpomMe TOro, HEoOXOAMMO, YTOOBI
JUTST KOMITGHCAIIMM BBITIAJIAIONICH B BHUJAE KOHJACHCATa BIIATH,
€XKe4acHO BHOCHWJIOCH B BO3IyX NOMelleHHs He MeHee 35,6 T
BOISIHOTO TMapa B pacueTe Ha KaXKIblH M~ TOBEPXHOCTH Ha-
pPYXHOW CTeHbl. B TNpPOTUBHOM ciydae OTHOCHUTENbHAs BIIAXK-
HOCTh BO3[yXa B IIOMEIICHWH OYyIeT CHIKATHCS W BCIENCT-
BUE OTOro oOpa3oBaHME KOHJICHCATa MPHUOCTAHOBUTCS WK
MOJIHOCTBIO  TMpekpatutcs. He cremyer genmath BBIBOI O
TOM, 4TO B TEYCHHE SHBAPS MPH MPOJOIDKUTEIBHOCTH BO3-
JIEHACTBHS 720 q ILeI/ICTBI/ITeJII)HO obpasyercs 720 - 35,6 =
= 25632 1/M = 25,6 KI/M®  KOHIEHCAIIHOHHOMN BJIard, e€c-
JU CpelHAd TemIepaTypa HapyKHOro Bosayxa pasHa -3°C.
Ee xommuectBo Oynmer MeHblIe XOTS OBl MOTOMY, YTO B OC-
HOBYy OBUIO TIONOXKEHO MaKCHMalbHOE 3HAu€HWE OTHOCH-
TEFHOM BIAXHOCTH BO3Ayxa, paBHoe 85%. Kpome Toro,
OYEHb TPYAHO BBIYUCIATH C JOCTATOYHOH TOYHOCTBIO JUIS TIPO-
JIOJDKUTETILHOTO — TIEpUOoJIa  KOJMYECTBO  BBHINMAJAIONIET0 KOH-
JIeHCaTa, €CJIM KIMMaTHYeCKHE YCIOBUS HECTAOMIIbHBI.

CylecTBeHHOE 3HAYCHHE HMMEET Takke TOT (DakT, 4TO TpH
00pa30oBaHMHM  KOHJCHCAIMOHHOW  BJIalM  BBICBOOOXJAeTCs
3HAYUTENFHOE KOJIMYECTBO Temta. /s WCHmapeHus cojiepka-
melcs B BO3AyXe IOMEIISHUsS BOABI HeoOxomumo 539 kkan
teria Ha 1 kr, wiu 627 Bt - 9/kr, KOTOpoe BBIAETSIETCS TPHU

KOHIEHCAIMM W IIEPeJaeTcs IOBEPXHOCTH CTEHbL. Takum
obpazom. OpH  KOJHMYECTBE  KOHIECHCAIHOHHOM BIIArH
35,6 o/(M° - ) MOCTYIUIEHHUE Teria cocTaBisier 19,2 kKan/(m” - 1),

i 22,3 BT/(M2 4). DTO BIMAET HA BEIUYUHY KO>((HUIHEHTA
TEIUIOOTAYM MEXAY BO3JYXOM TIOMEIICHUS U TMOBEPXHOCTHIO

cTeHbl. [Ipy HOPMaNBHBIX YCIOBHSX, T.€. HPU OTCYTCTBUH
KOHJIeHcaTa, 3TOT Koad)d)nunem onpejenseTcss TerIonpo-
BOJHOCTBIO, KOHBEKIHEH ¥ W3Iy4dCeHHEM U, B COOTBETCT-

Bun c DIN 4108, npunumaercs paBHeM 8,13 Br/(M® X
XK). Brigenenne KOHACHCAIMOHHOTO TEINIA IPUBOAMT TIPH
pasHoctu Temmeparyp 5,5°C, k YBEIHHCHHIO, KO3 dHUIHEH-
Ta TEIIOOTJAYW Ha 22, 3/55 = 4,05 Br(M*-K), Te. 0
8,13 + 4,05 = 12,18 Br/(M> K). Taxum o0pazom, conpo-
TUBJCHHE Temiootnaue 1/¢, wm3menmtcs Ha 0,082 M X
X K/Br. Ecnu BBMHCIUTH TeENEph IEpenaj TemrepaTryp, TO
oH coctaBuT 4°C BMmecto 5,5°C, a Temmeparypa HOBEpX-
HocTH Oyaer paBHa +14°C. KoandyecTBO KOHACHCAIIMOH-
HOI BIAard  YMEHBIUATCA HAa g =0,112 (1754 - 1598) =
=175 r/(M q).

Konnencanmonnoe TEMIO COCTABIIAET TeNeph JIHIIb 627x
x0,0175 = 11 Br-u(M® - ), Koacb(bHuHeHT TEIJIO0TAA4YH T10-
BBICHTCS  H3 11/4 = 2775 Br/(M*-K) u Gyzmer paBeH
10,88 BT/(M K). Otrcroma crnenyer, uto Ve, = 0,092 MX
XK/Bt, mnepeman temmepatyp cocraBiser 4,4°C, a coOOTBeT-
CTBYIOIIEE  KOJIMYECTBO  KOHACHCAIIMOHHOW  BJAard  PaBHO
g = 22 /™M -u. IloBTOpHas KOPPEKTUPOBKA COMPOTHBIIC-

HHS TeIUlooTHaue mpuBoguT Kk 3HadeHuro 0,089 M - K/Br,
a rmepenaj TeMIeparyp CTaHOBUTCS paBHbIM 4,3°C.

IIpu Ttemmneparype moBepxHoctHn +13, 7°C KOJIMYECTBO
KOHICHCAIMOHHOW  BJIald  COCTaBUT [r/(M 9]: g =
=0,112(1754 - 1568) = 20,8.

B »TOM mpumepe yder KOHJEHCAIIMOHHOTO TeIUIa IPUBO-
IUT K }ZrMeHLmeHmo KOJMYECTBA KOHAeHcara oT 35,6 10
20,8 /(M - 9), T.e. kK 3HaYeHHUI0, kKoTopoe Ha 40% MeHbIIE Tep-
BoHauajgbHOro. He crnemyer ymyckaTh W3 BHIY, 4YTO TIpH
CHJIBHOM YBJIQ)KHCHHWU HAPY)KHOM CTEHbl 3HAYUTENBHO CHH-
JKAETCSI €€ TEePMHUYECKOE CONPOTHBICHHE W  YBEIWYMBACTCS
mepernay —Temreparyp. Pacder konuMyecTBa KOHJICHcCaTta B
S9TOM CJIlydyae Ha BCEX OJTanax OINKMCAHHOTO NPUOIMKEHHOTO
croco0a npuBelt Obl K 00JIee BEICOKOMY 3HAUCHHIO.

3.3. OmpenencHue mapaMeTPOB  IapOM3OJAIUU  JIBYX-
CJIOMHOW KOHCTPYKIIMH C PACIOJIOKEHHbIM H3HYTPH CJIOEM
Terion3oyAuny.  JlanpHellnee — WCCIEIOBaHME — Hapy>KHOU
CTEHBI KpacwibHM B PereHcOypre mNOMOXKET BBIICHUTH, TPHU
KaKuX YCIOBHSX CJOW TCIUIOM3OJIAIMH B BHJE IKECTKUX
MIEHOTIOJIUCTUPOJIBHBIX  TUIMT TonmuHoH d = 40 MM Mo-
JKET ObITh YCTAHOBJICH HA MX BHYTPEHHEH CTOpOHE.

V3MeHeHne TMOCNEe0BaTEIbHOCTH  CJIOEB  Ha  OOpaTHYIO
(puc. 23) NTPHUBOANT K CHJIBHOMY H3MEHEHHUIO TEMIIEpaTy-
pbl Ha rpanune cioeB 1/2 or +11,8°C (B mpumepe 32) o
+2°C mpu yCIOBUHM, YTO TEMIIEpaTypbl Ha IOBEPXHOCTSIX
COXpaHSIOT CBOM CTapble 3HaueHHs. [lockoyibKy mpHu nene-
HUM PACCTOSIHUS MEXJIy OCHOBaHMEM 2 M BepmnHOM 1 Bep-
IIMHA 2 WM OCHOBaHME | OKa3aauch Obl B 30HE BBHIINIC KPHUBOM
Duwac > BBIIONHUM TIOCTPOCHHE B JPYrol MOCIEI0BATEINb-
HOCTH. BHauajne moCTpoMM TpEYrojbHHK BTOPOTO  CIIOS,
BEpIIMHA KOTOPOTO JIC)KHT B TOYKE IIEPECCUCHUS KPHUBOU
Puae © JmHHEH TemmepaTypsl +2°C, W W3 OTOH XK€ TOYKH
IIOCTPOMM  OCHOBaHHE TPEYroJIbHUKA TMEPBOrO  CJOs  J0
nepeceueHus ¢ JmHEeH Temmnepatypsl +16,2°C. IIpoTtuBonexka-
IIMA KaTeT TPEYroJIbHUKa IIEPBOTO CIOSI HMMEET JJIMHY, KO-
TOpas OTHOCHTCA K JUIMHE TMPOTUBOJICKAIIETO KaTeTa Tpey-
rOJbHHKA BTOpPOro ciuos kak 1,6/2,64. IIpoenupoBanueM
BepmmHbl 1 Ha JMHHIO Temneparypbl +18°C  ompemenum
3HAYEHNE MAaKCUMAJIBbHON BIQXHOCTH BO3[yXa B TIOMeIIe-
Hun  43,5%. Takum 00pa3oMm, HUCTHHHAS BEIUYHHA JICKUT
HAMHOTO HIDKE 3aJJaHHOM, paBHOH 85%.

[IpyMeHeHHe W3OMSIMOHHBIX IUIUT B BUJAE JKCTPYIUPO-
BaHHOTO  TIEHOINOJUCTUPONIA, KOI(DPHUIUCHT COMPOTHUBICHUS
mupdysun  kortoporo 4 pased 110, maer nydinme pe3yib-
Tatel. [Ilpu STOM compoTtuBieHue guGPy3un ud Oyner
paBHO 4,4 M, a MaKCUMaJIbHas BIAKHOCTD - 59,5%.

Henocratounoe comnpotusieHue aAupGy3ud MOXKHO KOM-
MIEHCUPOBaTh JIMIIb MYTEM YKIAAKH CJIOS, CHIDKAIOIIEro
MaponpoHUIaHWe, Ha HapYXKHOW TIOBEPXHOCTH  TEIUIOM30-
nauoHHbIX  uT.  ComportuBieHue Iud@Gy3uH  3TOTO  CIIOS
MOXXHO BBIYHCIHTH IIyTE€M YMHOXEHHsI PAacCTOSHHS OT BEp-
mMUHBI 1 [0 TOYKM C OTHOCUTENIBHOM BIAXHOCTBIO 85%,
OTPEJICNIIEMOT0 TIYTEM TOPU30HTAIBHOTO IPOCHUPOBAHUS U3
TOYKH C BJIAKHOCTBIO 85% Ha mnuHHI0 Temmeparypsl +18°C,
KOTOpasi  SIBJIACTCS MPOJO/DKCHHUEM  IMPOTHUBOJICKAIIETO  Ka-
TeTa TPEYrojbHUKAa BTOPOTO CJIOS, HA CONPOTUBIECHHE IH-
¢y3un BrOporo ciosi. TeopeTMdyeckH MOXXHO TOIYYHUTh Ta-
KO JK€ pe3yslbTaT, €CIH TEPEMHOXHUTh COOTBETCTBYIOIUIYIO
JIOJII0  TIPOTHUBOJICXKAINETO  KaTeTa TPEYrOJbHUKA  IEPBOTO
CJI05 C CONPOTUBJICHUEM UGB dY3UH TEPBOTO CIIOSI.

Comporusnenne 1uddy3un ITOMONHATEIFHOTO CJ0s, Orpa
HUYMBAKOIIETO MapONpPOHHUIIAHUE, COCTOAIIETO W3 HOPMAJbHBIX
JKECTKUX TEHOIMOJHUCTUPONBHBIX IUMT, coctaBisger 7,09 M,
a u3 JKCTpyaupoBaHHOro marepuama - 4,35 M. Bribop MA-
Tepuana ¢ 0Oojee BBICOKUM COMpOTHBIeHHeM nuddy3un (ma-
poM3OMSIMel) TO3BOJUT  WCKIIOYMTH  0oOpa3oBaHHE  KOH-
JIeHcaTa Jlake TpU  TPEIesIbHOW  TeMIeparype HapyXHOTO
Bo3ayxa, T.e. mpu -12°C (mpumep 32). Jlerko MOXXHO BBI-
TIOJIHUTH TPaPUUECKYIO POBEPKY.

3.4. OnpeneneHue MnapaMeTpoB IapOU3OJSALMU  ,,COHI-
BUY-KOHCTpyKIMu". HapykHas cTeHa IIepCTENpsIUAbHU B
ITyTrapre BBINOAHEHA U3 IUIMT THUNA "COHABUY' C IKEIE30-

OCTOHHBIMH BHCIIHUMH CIOSMH, U3 KOTOPBIX HapyKHBIHA
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ANoey3na n KOHAEHCAUUA BOAARHOIO NAPA
PaGoume rpaduku anA npumereHuA “MeToaa TpeyronsHuKoe"
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AN®OY3UR U K

OHAEHCAUUWA BOAAHOI O NAPA

PaGouve rpaduky ANA NpuMeHeHnA “MeTopa TPYeroneHnKoe”
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cioii mmeer tommwmuy 0,12 M, a BHyrpenHud — 0,07 M.
TommmHa CIOSI  TETUIOM3OJSIMS, COCTOSIIETO0 M3  IKECTKO-
ro meHomonucTuposia, paBHa 50 mm. Takum oOpa3om, oOras
TOJIIIIMHA CTEHBI cocTaBiseT 0,24 M.

[epBolif 3UMHUMI TEpHON TOKa3aj, 4YTO BHYTPH IUIAT 00-
pasyercs KOHJCHCAT, I03TOMY HEOOXOAMMO OBUIO  BBISIC-
HUTHh I1€JeCO00pPa3HOCTh HAHECEHHS Ha BHYTPEHHIOIO CTO-
POHY TIUIUT JIOTIOJIHUTENILHOTO CJIOS, CHIDKAIOIIEro Tapo-
MPOHHUIIAHKE, WK TTAPOU30JIAIIUH.

OnTUMaEHBIMA ~ YCJIOBUSIMH  JUISL  TIPSIAAJIBHUA  SIBJISIFOTCSI
TeMIepatypa BHYTpPeHHEro Bo3ayxa +24°C M OTHOCHUTEINb-
Hass BiaxHocTh 80%. B Ilryrrapre cpenmsssi Temmeparypa
BO31yXa B siHBape cocTasisieT +1°C.

[Tocne BHECEHHsS WCXOJMHBIX JaHHBIX B TaOMUIBI pabo-
yero rpadpuka (puc. 24) M pacueTa 3HAUYCHHIA TeMIEpaTyp
Ha JWarpaMMe BBIYCPUYHMBAIOT JUHHM TemmepaTtyp. OTHoO-
HICHHE CONpPOTHBIICHUH auddy3ur OTAETBHBIX CIOEB TIOKa-
3pIBACT, 4YTO Ha4yaTh CJIEAYET C TMOCTPOCHUS HAPYNKHOTO
TpeyroibHUKa (T.e. TpeThero cios). Ero BepmmHa 3 JexuT
B TOYKE TMEPEece4YeHUuss KPUBOH p,,. C JUHHHEH Temrepa-
Typel + 2,6°C (TemmepaTypa Ha TpaHHIIC BTOPOTO U TPETheE-
ro cioeB). OTa TOYKa SBISETCS MCXOJHOW JJIsl TOCTPOCHUSA
OCHOBaHHUSl TPEYrOJbHMKA BTOPOTO CJIOS, JJIMHA MPOTHBO-
JIeXKaIero karera Kortoporo B 2/13,2 pa3a MEHbIIE JJTHHBI

IIPOTHUBOJICKAILIICTO Kareta TpPCYroJIbHHKa TpPETHETO CJ1041.
Ha OCHOBaHHUH TPECYTroJbHUKA BTOpPOT'O CJ10s4 CTPOUTCA
TPCYTrOJIbHUK IICPpBOTO CJ104, JUINHA IIPOTHUBOJICKAIIETO

Kareta KoTtoporo B 7,7/13,2 paza MeHblIe AJIUHBI TPOTH-
BOJIS)KAIIETO KaTeTa TpeyroJbHUKa TpeThero cios. IIpoek-
st BepmiuHBl | Ha JmHWUIO TemriepaTypel +24°C maeT 3Ha-
YyeHHe OTHOCHUTENIbHON BiaxkHOCTH 29,5%. 3OTO upe3Bbluaii-
HO HHU3KO€ 3HAUeHHE YKa3blBaeT Ha TO, 4YTO BO U30ekaHWe

BHYTPCHHETO  KOHJCHCATOOOpa3oBaHMS B  'COHABHUY-KOHCT-
pykimu"  JODKHBI  OBITH  00S3aTeNhHO  MPEXyCMOTPEHBI
3aIIUTHBIC MEPOTIPHUATHSI.

Conporusnenne  TUGPy3un  MapoOM3OSIIUNA  PACCUUTHI-

BAlOT AHAJIOTMYHO NpeAablaylmeMy MnpuMepy. Ero BBIBOIST
U3 OTHOUICHUS PacCTOSHUS OT BEpIIMHBI | 10 OpIUHATHI,
COOTBETCTBYIOIIEH  OTHOCHUTENbHOM  BIaxHoctH 80%, Kk
JUIMHE TIPOTHUBOJEKAIIETO KaTeTa TPEYroJIbHUKA TPEThEro
ClOsl, YMHOKCHHOW Ha compoTuBieHue Iu(Qy3ud TpeThero
cinos. 3HaueHwe Wd oOKaspiBaeTcsa paBHBIM 96 M. Takum
o0Opa3oMm, 4TOOBI W30exkaTh 0Opa3oBaHMs KOHAEHCATa B OIac-
HOM CEUYEHHH MEXJYy BTOPbIM M TPeTbUM CIOSMH IIPU Cpen-
HESHBAapCKOM TemmepaType, Ha BHYTpEHHEW CTOpOHE '"C3HI-
BUY-TIUT" HEOOXOOUMO HAHECTH BBICOKOKAYECTBEHHYIO I1apo-

U30JILMIO, MMEIOUIyI0 B CBOEM COCTaBe  aJIOMUHHEBYIO
dobry.
3.5. OmnpeneneHue mnapaMeTpoB BHYTPEHHEH Mapou30JIsi-

UMM  TpexciaoWHoM KoHcTpykuumu. Hapyxnas creHa ma-
BaTeNbHOro OacceifHa B TI. OcceHe COCTOMT U3 HECYILEro
ClI0s KHUpIHMuYa C BEepTUKaJIbHBIMH myctoTamu M-1400 Ton-
muHo# 0,24 M, cnos TEIIOU30JSLMHM M3 JKECTKOrO IEHOIO-
muctupona TtonmuHOH 0,08 M W BHYTpPEHHEro closi JuIe-
BOM KJIagKM W3 KUpPOMYa C BEPTUKAIBHBIMH IYCTOTaMH
M-1000 Tommmuo#i 0,115 M. OOmast TOMIIMHA CTEHBI COCTaB-
et TakuM obpaszom 0,435 m.

UroObl HCKIIOUHTH 00pa3oBaHHE KOHAEHCAaTa TMPH MH-
HUMallbHOM 3a Trox Temmeparype —I12°C B  IIIOCKOCTH,
PAcIOIOKEHHOM MeXJy HapyXHbIM HECYIIUM CJIOEM KHUp-
MAYHOW KIAJAKH W TEIUIOM3OJSAIUCH, HEOOXOJUMO Ompee-
JUTh CONPOTHBICHHE IUMGY3HH CIIoS MaTepuana, YMCHB-
IAIOUIEr0  MapolpoHUIlaHWe (WM  HapOM30JALUH), KOTO-
Pl OJDKEH OBITh YIOXKEH MEXIYy CJIO0SMH BHYTpEHHEH
JIMLIEBOM KJIaJKU U TEIUIOM30JISILIUHY.

MUKpOKIMMAT B IIOMEIIEHMHM ILIaBaTEIbHOIO Oacceii-
Ha Xxapakrtepusyercs Temmeparypod +28°C U OTHOCHUTENb-
HOH BIIaXXHOCTBIO Bo3ayxa 75%.

Jns Oonplielt HarTsAMHOCTH AaHHBIE B TaOuuiy (puc. 25)
CleyeT BHECTM TaKuM o00pa3oM, UTOOBI CJOH, CHIDKAIOIIUM
MApONPOHUIIAHNE, WM TapOU30JSIHI0 (C HEWU3BECTHBIM BHA-
Haje CONPOTHBICHHEM IM(pQYy3Hn) MOXHO OBUIO pPaccMaTpu-
BaTh KaK BTOPOW CIIOW, COIMpPOTHBICHHE TeIUIONepenaye KOTo-
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poro cocrapmsier O Mm°-K/Br. Ilo9TOMy HyKHO HAdHHATH
IIOCTPOCHUE YK€ M3BECTHBIM METOJOM TpPEYroJIbHUKA YeT-
BEPTOTO CJIOSL.

Brauane BBIYCPYMBAIOT TPEYTOJIBHUKUA JUIS TPETHETO U
mepBoro cijoeB ©0e3 ydera mnapoumsosinud. OHM  TTOKa3bl-
BalOT, YTO MAaKCHMallbHas OTHOCHTEJbHAsl BIAXHOCTh BO3JY-
Xa B mnoMmemeHun cocrtaBiageT 19,7%. BcnenctBue HU3BKOM
TEMIIEPaTypbl HApPY)KHOTO W OTHOCHUTEJIBHO BBICOKOH TeMIle-
paTypsl BHYTPEHHETO BO3/AyXa OJTO 3HAYCHHUE YPE3BBIYAN=
HO MaJo.

3areM TpEYroJbHUK TIEPBOTO CJIOS CMENIAlT BBEPX [0
TeX TOp, MOKa €ro BeplInHa He OoKaxeTcs Ha 75%-it opauHa-
Te nuHUM Temreparypel +28 °C. Ilpu 3TOM KpuBas p,,. ele
He KacaeTcsi TpeyroibHuKa. OTHOIIEHWE pACCTOSHUS CHBH-
ra K JUIMHE TPOTHBOJEKAIIEr0 KareTa TpPeyrojbHUKA YeT-
BEPTOTO CJIOS, YMHOXKEHHOE Ha comnpoTuBieHne auddy3un
YETBEPTOr0 CJIOS, JIO3BOJISIET TMOJIYYUTh 3HAYCHHE COMPOTHB-
nenust  auddy3sur  cnos  JOMONHUTENLHOW — TApOU30JISAIIUH
ud = 243 wm. Crnemyer ydecTb, YTO TMpPHUMEHEHHE KPHBO-
JIMHEHHOM TUTIIOTEHY3bI IaCT 00Jiee BHICOKHI PE3YIbTAT.

3.6. OnmnpepaeneHue TapaMeTPOB  JOMOJHUTEIBHOTO  CIIOS
MapoOM30JIMLIUH TpPEeXcloHON KoHcTpykuumu. HapyxkHas cre-
Ha IUIaBaTeNbHOTO OacceiiHa B OcceHe (M3 TMPEABLIYIIETO
rmpuMepa) JOJDKHA OBITh OCHAIlEHa CIIOEM Marepuala, CHH-
JKAIOIIETO IMapONpPOHUIAHNE, WIH NapOH30JIHEHd, KOTOpHIE
HE JIOMYCKAalOT 00pa3oBaHUsl KOHJEHCATa JIMIIb TpPU CpeaHe-
rojosoit Temmneparype +9,3°C (oxkpyraenso +9°C).

Jannple B Tabnumbl (puc. 26) BHOCAT aHAJIOTUYHO TIpe-
IBITyIieMy MpuMepy. TOYHO Tak Ke CTPOSAT TPEYrONbHUKH
CJIOEeB, T.€. TPEYTOJBHHK TIEPBOTO CJIOSI CTPOWUTCS BHavale
0e3 ydeTa WApOM3OILIIMUA. OTO JaeT MaKCUMAalbHYI0 OT-
HOCHTEJIbHYIO BIaKHOCTh BO3AyXa B oMerieHuu 59,4%.

3areM TpEYroJbHUK HEOOXOMUMO CIOBHHYTh C  IIEJBIO
COBMEILIEHUSI €ro BEpIIMHBl C TOJOXEHHeM 75%-i opauHa-
Tel JuHHH Temmepatypbl +28°C. OTHOIIGHHWE UIMHBI CIBHTA
K JJIMHE TPOTUBOJICKAILETO KaTeTa TPEYrojJbHUKA YETBEp-
TOTO  CJIOS, YMHOXKEHHOE Ha CoOmpoTuBieHHe Auddy3un
YeTBEPTOTO CIIOS, JaeT 3HaueHWe compoTuBieHUs auddy-
3uM, paBHOe 2,93 M. Takum oOpa3oMm, MOXHO CJaelaTh BbI-
BOJ, 4YTO JUISI CTE€H IUIABaTEILHOrO OacceiiHa HEOOXOIHMM CIIOH
MaTepraia, CHIDKAIONIero TMapoNpOHUIAHUE, C yMEpEeHHOI
3¢ dexTuBHOCTEIO, HanpuMep Vaporex (ud = 3,2 m).

B sTom ciiydae TOYHBIH pe3yabTaT MOXKHO IOJYYHUTh TOJIb-
KO C WUCMOJb30BaHHEM KPUBOJIMHEHHON rumnoreHy3sl. Jlomon-
HUTEIIbHYIO KOPPEKTHPOBKY MOXKHO BBITOJIHUTH —CIICAYIOIIAM
oOpazom. JIMMHBI MPOTHUBOJICKAIIUX KATETOB  YETBEPTOTO
TPEThEr0 W TIEPBOTO CIIOEB, PaBHBI COOTBETCTBEHHO 38,5
51,3 u 16,5 MM, a cpennee 3Hauenme. N - 1474, 1439 u
1411. Paccrostaue ciaBura paBHO 47 MM.

HcnpaBneHHble  3HAYCHUS JUIMH ~ MPOTHUBOJICKAIIUX — Ka-
TETOB TMOJYy4YalOT MYyTEM YMHOXXEHHUS [UIMH HW3MEPEHHBIX OT-
pe3koB Ha oTHoOmIeHHs 3HaweHmdt N , T e. 51,3 1439/
/1474 = 50,1 mm u 16,5 - 1411/1474 = 15,8 mm. Henocra-
ToKk comporuBienus aupdy3mn (51,3 + 16,5) - (50,1 +
+ 15,8) = 1,9 MM 100aBIAIOT K PAacCTOSHHUIO CJHIBHUTa, CKOP-

PEKTHPOBaHHOE 3HAYCHHE KOTOPOro cocraBiseT 48,9 wmm.
Comnporusnenne auddy3un  cios, CHWXKAIOIIET0 Maporpo-
HUIlaHWe, WMEeT Temepb 3aJaHHylo BenuuuHy 48,9/38,5%

x2,4 M = 3,05 M; mpupocT K IepBOHAYalIbHOMY 3HAYEHHUIO
cocraBisieT 4,1%.

W3 pesynbpraTa KOPPEKTUPOBKH CIIEIyeT, YTO B HOPMAIlb-
HOM Cllydae TIPH OMNPEICNICHHH IapaMeTPOB IapOH3O0JIIIUH
He Oymer OonbpmioW OIMMOKM, €ClHM paclpelelieHHe JaBICHUI
mapa yOpOUIGHHO MNPUHUMAETCS JIMHCHHBIM, a THUIIOTCHY3BI -
npssMeiMA.  ClieyeT MOMHHTB, YTO pedb HAST O CTalHOHap-
HBIX pPEXHMMax IEpeHoca Teria W BOASHOrO mapa. daxrtmdec-
KOE COCTOSIHHUE SIBIISIETCSL 00JIee CI0KHBIM.

3.7. bamanc Bimarm B OJHOPOAHON KOHCTpyKIMH. Hapyx-
Has CTEHa IulaBaTelbHOro OacceliHa B MIOHXECHE BBHITOIHEHHAS
13 KHpIHYa C BEepTHKaIbHBIMH mycToTaMd M-800 ¢ Kk03(-
¢urenrom  temwtonpoBogHoctt A = 041 Br/(m- K)
U Kod(pduimeHToM compoTuBieHUs udoysum u = 8.
Tonmmunaa crensl d = 0,365 m. Takum oOpazom, Tepmmdec-
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ANddY3IUA U KOHAEHCAUUA BOARHOMO NAPA
Pabouve rpaduku anA npumererun "Metoaa Tpeyronshukos”
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koe comporuBienne &/A = 0,365/0,41 = 0,89 m* - K/Br,
a compotuBneHne aubdysun ud = 8-0,365 M = 2,92 wm.
C menpl0 YOPOUIEHHS pacueTa MOXKHO TMPEeHeOpedh CIoeM
HITYKaTYpPKH U COTIPOTUBJICHUEM TeruiooTaaue 1/¢;, .

Ecmu BHyTpenHee compoTuBlieHHWe Termootnade 1/¢ , mpu-
HATh paBHeIM 0,123 M° - K/BT, TO CONpOTHBIICHHE TEILIO-
nepenaue 1/k cocraBur 0,89 + 0,123 = 1,013 Mz‘K/BT, a
kodddurment Teruonepenaun  Oyxer pasen 0,987 Br/(mPx
xK). Temmeparypy Bo3ayxa BHYTPH ILIaBaTEeILHOTO Oacceii-
Ha pacCMaTpPHBAIOT KAk IOCTOSHHYI) W TPUHUMAIOT PaBHOM
+30°C.

IMepenmanm Mexay TeMmIepaTypamMH BHYTPEHHETO BO3JIyxa
U TOBEPXHOCThIO cTeHbl coctaBasger 0,123 -100/1,013, wm
12,14% oOmero mnepemaga MeXIy TeMIIEpaTypaMHd BHYTPEH-
HEro ¥ Hapy»XKHOTO BO3/yXa.

B wuHTepecax Oonbliell HAMIAOHOCTH — MPEACTABISETCS
1enecoo0pa3HbIM  paccMaTpUBaTh  TEMIIEPATYphl  OTIENBHBIX
MecseB mnomapHo. st MroHXeHa 3TO BBITISAMT CIIEAYHOIIUM
obOpaszom: sHBaph -2,3°C, deBpams u nekabpp -0,9°C, wmapr
u HOs0ph +2,6 C, anpenb u OkTAOps +7,2°C, Mait U CEHTAOPH
+ 12,3°C, uronb u apryct +15,6°C, utons +17°C, cpeanero-
nosas +7,4°C.

Ucxonss w3 olmiero mepemana TeMIeparyp W ONpEIeNeH-
HOW B HEM JOJH Tepernajga MeXAy TeMIlepaTypamMH BHYTPCH-
HEro BO3/yXa W IMoBepxXHOCTH cTeHbl 12,14% paccuutaeM Tem-
neparypel  BHYTPEHHEH  TOBEpPXHOCTH:  sSHBapp  +26,1°C,
deBpans u Aekabpr +26,2°C, maptT u HOs0pr +26,7°C, am-
penbr u OkTA0pp +27,2°C, mapt u ceutsope +27,9 C, uioHb
u aBryct +28,3°C,uroinb + 28,4°C, cpennerononas +27,3°C.

Ecnu ycTaHOBUTH B TOMEIICHHH IUIABATEILHOTO OacceliHa
cpelHee 3HAau€HHE OTHOCHTEIBHOM BIAXHOCTH Bo3ayxa 75%,
TO mapruanbHoe naBieHue coctaButr 0,75 - 4242 = 3181,5 Ila
i okpyriaenHo 3200 Ila, a oTHOCUTENbHAas BIIAXKHOCTH
COOTBETCTBEHHO - 75,4%.

Jns  mocnmemyrommMx — pacueToB  CIEAYET TPHUHATH, 4YTO
compoTtuBicHre AUGGY3UH  BOASHOTO TMapa depe3 Hapyx-
Hyl0 cTeHy paBHo 1 M. HeoOXomumyr0 KOPPEKTHPOBKY
1enecoodpasHo MPOU3BOAUTH B KOHIIE pacyeTa.

IMocne BbuepumBaHUs Ha paboumx amarpammax (puc. 27)
JUHUA TeMmmepaTyp Ui TeX WIM UWHBIX TMap MecCsleB, a
TaKkKe Ui CPEAHETONOBBIX 3HAYEHUH CTPOST COOTBETCT-
BYIOIIME TPEyrodbHUKH. HeoOXoauMo MOCTPOUTh MSTH TpEy-
TOJILHUKOB JJII TEIUIOH W TATh JJIS  XOJIOAHOH CTOPOHBI
CTEHBI, THUIOTEHY3bl KOTOPBIX KacarOTCs KPUBOH p,.. , a
TaKkkKe TPU TPEYroJIbHUKa (UIsi Masi — CEHTSAOps, WIOHS -
aBrycTa W HIOJSI MECSIeB), THIOTCHY3bl KOTOPBIX HE Ka-
CalOTCA KPUBOH P4 PaccMoTpeB mocTpoeHHbBIE TpEYyroib-
HUKH, MOXHO CJeJaTh BBIBOJ, YTO B TEYCHUE MEpPHOIA OT OK-
TAOpST 10 ampelisi MPOUCXOAUT HAKOIUICHHWE, a B MEPHOJ OT Mas
JI0 CEHTAOpS — y/AaJieHHe KOH/IeH caTa.

JIMHBI TPOTHBOJIEKAIIMX KAaTETOB OTACIBHBIX TPEYToJib-
HUKOB COOTBETCTBYIOT TEM HJIM WHBIM 3HAYCHHUSAM TIeperna-
Jla JaBJICHWUH Tapa, IJIMHBI OCHOBAaHHWH (TMpHIIeXkKAIIUX KaTe-
TOB) 3aJal0T 3HauYeHWEe compoTuBIeHud auddy3un. OTpes-
KH COOTBETCTBYIOIIMX JIMHUWA TEMIepaTyp Ha IOBEPXHOC-

TAX  KOHCTPYKIMH  COOTBETCTBYIOT  OOLIEMY  COINpPOTHB-
neHuo 1updy3un.
JlanpHEeWmMi  pacuyeT MOXHO  BBINOJHHUTH  CIEAYIOIIUM
obpazom.
Aneapo

Ao = 3200 — 2337 = 863 Ia, N = 1423;
Apron = 935 — 404 = 531 ITa, N = 1510;
U = 61/284 = 0,215 u;

ud,,, = 83/284 = 0,292 M.

863

[lputok koHneHcata ,
0,215-1423

=2:821

r/(M2 -7
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Yjlanenne KoHjeHCaTa g = _ Bl _
“*0,292-1510

= 1,204 r/(m* - 1).

Hakonuenne konnencara Ag, =1,617 /(M - 4).

Degpanb — 0ekabps
APpens = 3200 — 2267 = 933 [Ma, N = 1423;
Apyor = 1002 — 453 = 549 Tla, N = 1506;
Ul e, = 671271 = 0,247 m;
Ud,,, = 79/271 = 0,292 M;

933

Hputok koHIeHCATA o  — 720 _ ) 654 T/
0,247 41423
0 - ).
YnaneHue KOHJACHCATA o  — _ M 1,248 /(M X
% 0,292-1506
X q).

Hakoruienne kougencara Ag, —=1,406 1"/(M2 - q).

Mapm — Hos6pb
APpens = 3200 — 2063 = 1137 ITa, N = 1426;
Apron = 1270 — 589 = 681 Ila, N = 1489;
Ud e, = 87/241 = 0,361 M;
ud,,, = 79/241 = 0,328 *;

IIpuTok KoHzneHCaTa o — 137 2,209 r/(m* - ).
e 0,361-1416
VnaneHue KoHaeHCcaTa g. = L =1,394 r/
“0,328-1498

/(M2 - ),
Haxkoruienune kounencara Ag, —=0,815 r/(M2 - q),

Anpenv — okmsaops
APpens = 3200 — 2000 = 1200 ITa, N = 1426;
Apyor = 1818 — 813 = 1005 “, N = 1467;
Ul e, = 97/200 = 0,485 m;
ud,,, = 88/200 = 0,44

1200

Hpurok xounencara o - = —1735 71/
” 0,485-1426
/(M2 - ),
V nanenue KoHaeHcaTa 1005 _ 1,557 T/

“ 0,44 -1467
/(v? - ).

Haxkoruienune konnencara Ag, —=0,178 r/(M2 - q),

CpenHero1oBble YCIOBHUS

AP ens = 3200 — 1937 = 1263 Ila, N = 1426;

Apo, = 1877 — 824 = 1053 “, N = 1467,

M en, = 103/199 = 0,518 m;

Hd,, =91/199 = 0,457 *;

IMpuToK KOHICHCATA G = 1263 =171 1/
v 0,518 -1425
/(v? - ).
Y naneHue KoHaeHcaTa 1053 _ 571 1/

3

= 0.457-1467
/(v? - ).
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Haxormienne konnencata Ag, —=0,139 1"/(M2 - q).

Maii — cenmsabps
AP pens = 3200 — 1760 = 1440 I1a, N = 1423;
Apron = 1937 — 1145 =792 1a, N = 1455;
Hdyen = 109/156 = 0,699 M;
Ud,,, = 47/156 = 0,301 m.

TIpuToK KoHeHCaTa o  _ 1440 14487
70,699 41423
/(M2 ‘),
VnaneHue KoHjaeHcaTa g :L”: 808 r/
“0,301-1455

/(> - ).

VYMeHbIICHIE KOIMIECTBA KOHAEH AT Ag yp, = 0,36 I‘/(M2X
X4).

Hwonw - aszycm

Appens = 3200 — 1615 = 1585 Ila, N = 1423;

Apon = 1937 — 1418 = 519 I1a, N = 1450;

Ml yon, = 113/127 = 0,89 m;

Hd,, = 14/127 =0,11 m.

[Iputox KOoHAEHCaTa o= _ 1585 = 1,2521"/
7 0,89-1423
/(M2 ).
519

VY nanenue KoHjeHcaTa =3,254 1/

S = 0,11-1450
/(M - ).

Y MeHblIeHUE KOJINYECTBA KOHeH caTa Ag ., = 2,002 1/
/(M - ).

Hionw

AP pens = 3200 — 1690 = 1510 I1a, N = 1423;

AP, = 2063 — 1550 = 513 [1a, N = 1445;

MUl yen, = 104/114 = 0,912 m;

Hd,, = 10/114 = 0,088 m.

IIpHTOK KOHIEHCATA - B0 g
0912-1423
/(M2 ).
V nanenne KoHaeHcara Qo = _ 518 =4,034 1/
0,088-1445

/(M2 - ),
Y MeHblIeHUE KOJIMYeCcTBa KoHaeHcaTa Ag ., = 2,87 r/
/(M - ).
Ecnu nns  ympouieHus TpHHATH — UIMTENBHOCTH  Mecsia

paBHoit 30-24 = 720 4, moiy4yuM CIEIyIOUIMe JaHHbIE (B
CKOOKax yKa3aH HapacTAalOLIMH HTOI HAKOIUIEHUS KOHJEH-

cara): B okrsa0pe 720-0,178 = 128 /m> (128 I“/MZ);
B HOsiOpe 720-0,815 = 587 r/™M* (715 r/M); B dexabpe
720- 1,406 = 1012 t/M® (1727 rt/m®); B smBape 720x
x1,617 = 1164 r/M* (2891 r/m?); B despare 720 - 1,406 =
= 1012 M® (3903 r/™M%); B mapre 720-0,815 =-587 1/
2 (4490 1/M»); B ampere 720-0,178 - 128 /M’
(4618 I“/MZ); cokpamieaue B wmae 720-0,36 = 259 /m?

(4359 t/M); B mome 720-2,002 = 1441 r/M® (2918 /M),
B HIOJIC 720~2§87 = 2066 /™’ (852 F/Mz) ,B aBrycre 426X
x2,002 = 852r/M" ( - /M),

TakuM 00pa3oM, BBICYIIMBAHHE HAPYKHOW CTEHBI ILIa-
BaTeJIbHOTO OacceiiHa MoOTJI0O OBl HAYaThCAd B Mae W 3aKOH-
yuThcsl 18 aBrycra. B KkadecTBe HEHCIIONB3yeMOro pe3epBa
octaeTcs eme 12 mHedt aBrycta uw 30 1gHeH CeHTAOpS, T.e.
1008 4, KOTOpBIX - Kak TIIOKa3blBaeT IPOCTOH BCIOMO-
raTelbHBId pacdyer - ObUI0 OBl JOCTATOYHO JUISL BBICYIIH-
BaHMS JIOIOJHUTEIBLHO 836 /v KOHJIeHCATa.

PacueTsl mokazamy, 4YTO TIPH KCIOJB30BAHUM CPEIHEro-
noBoW Temrieparypbl + 7,4°C IpPOUCXOIUT HAKOIUIEHHWE KOH-

nencara B xommdecte 0,139 r/m’ - u. TlosTomy npumeHnenwue
CPETHETOZI0BBIX 3HAYCHUH JOMYCTHMO Ui YCKOPEHHOH OIeH-
KA BO3MOXXHOW OMACHOCTH JOJNTOBPEMEHHOTO HAKOTUICHHS
KOHJICHCATA.

Hakoruienne koHIeHcata B CTEHE JOCTHUTAeT CBOETO0 Mak-
cuMyMa B KoHIE ampels. IIOCKONBKY pacdeTHOe 3HadeHue
CyMMapHOTO HaKOIUICHHsI KOHJEHcaTa OBUI0O TMOJIyd4e€HO C
WCTIOJIb30BAaHUEM TEPBOHAYATIBHOTO (HAaKTHIECKOTO 3HAYCHHUS
compotuBiieHuss auddy3mm 1 M, Temepp HEOOXOAUMO OT-
KOPPEKTUPOBATH TIOJYUCHHBIH PEe3yibTaT.

MakcumanbHOe KOJIWYECTBO KOHACHCATA MAaX g0 = 4618/
/2,92 = 1582 rt/M>. Ecm NIPUHATH, YTO IIOBEPXHOCTHAS
IUIOTHOCTh pacTBOpa INBOB coOCTaBisieT 365 Kr/m°, TO Ko-
JIMYECTBO KOHJeHcaTa OymeT cooTBercTBoBaTth 1,582 - 100/
/365 = 0,43% w™accbl, YTO TIPAKTUYECKH HE OKa3bIBaeT
BIMSHUS Ha KOI(QOUIMEHT TEmIONpOBOJHOCTH KIAAKH U3
KHPITHYA C BEPTUKAJIBHBIMH ITyCTOTAMHU.

3.8. YnpomenHas omeHka 0ajjanca BJard B OJHOPOIHOI
KoHcTpyKuuu. CocTapnenue OajaHca BIArd Uil HapyXHOM
CTeHBI IIIaBaTENFHOTO OacceifHa, MOKa3aHHOE B TPEIBIAYIIEM
mpuMmepe, TpeOyeT 3HAYUTENFHOTO Oo0beMa  TpadHuIecKHx
Y pacyYeTHBIX padoT.

C uenpi0 JKOHOMHHM BpPEMEHH MPHUMEHSIOT YIIPOIICHHBIH
crnoco0 pacyera, KOTOPBIH MOXHO H3JIOXKHTh  CIEAYIOIIUM
obpazom. Ecmum o0benuHUTH Mecsmbl OT HOSIOpsS 10 Mapra
W OT Mas JI0 CeHTsOps, a 3aTeM HaWTH cpeJHee 3HAYCHHE WX
CpPEIHEMECSYHBIX  TEeMIepaTyp, IIOJyYUM CpEAHHE TeMIle-
paTyphl 3MMHETO H JIETHETO MIEPHUOIOB.

Ynorpebnsiemple 37ech TOHATHA 3WMa W JIETO TPUHSITHI
YCIIOBHO.

Jns MrioHXeHa TMONMy4dM CIEQyIoNue JAaHHble (B CKOO-
KaX yKa3aH HapacTalIIW{d HWTOT IIOBBIIICHUS TEMIIEPATYPHI):

HosOpp  +2,4°C; pmekabpr -0,9°C (+1,5°C), smBaps -2,3°C
(-0,8°C), (dheBpaib -0,8°C (-1,6°C), MapT +2,9°C
(+1,3°C). 1,3°C : 5 = 0,26°C (cpemusis TeMmIiiepaTypa 3uM-

Hero mepuoma); wman +12°C, wmroHp +15,1°C  (4+27,1°C),
utons  +17°C  (44,1°C), aBryct +16,1°C  (+60,2°C), ceH-
16pp +12,6°C (72,8°C). 72,8°C : 5 = + 14,56°C (cpennss
TeMIlepaTypa JIETHETO MepHOIa).

Janee cnemyer pacder TeMIiepaTtyp BHYTPEHHEH IOBEpX-
HOCTH Hapy)XHOH CTEHBI IUIaBaTelibHOro OacceiiHa B COOT-
BETCTBHUH C YCJIOBHUSIMH MPEIBIAYIIETO IpUMepa.

O6mmit mepenax Temmeparyp 3umoi: 30°C - 0,3°C =
= 29,7, nerom: 30°C - 14,6°C ==e 15,4°C. Ilepenan Temme-
paTtyp MeXJay TeMmIeparypaMu BO3JyXa M BHYTPEHHEH IIo-
BEpXHOCTH CTEHBI 3uMoi paBen 29,7 - 12,14/100 = 3,6°C u,

COOTBETCTBEHHO, JieToM - 154 -12,14/100 = 1,9°C. Tem-
meparypa moBepxHocTH 3uMmod paBHa +30°C - 3,6°C =
=+26,4°C; netom - +30°C - 1,9°C = +28,1°C.

TakuMm oOpa3oM, BMECTO TpHUHAIUATH TPEYTOJbLHUKOB

B TpeApIIylieM TIpUMepe Temepb B Pabdodyux guarpammax
(puc. 28) HeoO0XOOUMO BBIYEPUMBATH TOJBKO IO OJHOMY
TPEYrOJAbHUKY JJIi TEIUIOM U XOJOAHONM CTOPOHBI WM OJUH
TPEYroJbHUK, HE CONIPUKACAIOILUIICS C KPUBOH D,y -

JlanmpHelme pacueTsl BEIOIHSIOT CIeAYIOMNUM 00pa3oM:

Buma
AP ens = 3200 — 2130 = 1070 I1a, N = 1425,
Apron = 1111 =499 =612 T1a, N = 1499,
Hdyen, = 791261 = 0,303 ™;
ud,,, = 82/216 = 0,314 m.

TIpuTok KOHEHCATa __ 1070 5 g1/
0,303-1425

/(M*9).

YianeHue KoHjeHcaTa g = 612 =131/

% 0,0314-1499

/(v - ).

Hakomuienne konaencara Ag,,. = 1,178 r/

/(M2 - ).,

33

http://buildingphysics.at.tut.by/




AVOOY3NA N KOHAEHCAUWA BOAAHOIO NAPA
Paboyue rpaduku ANA NpuMeHeHnA “MeToaa TpeyronsHukos'

o
IS)
S

fuac /M3 3nauenne N

Na oC
1026 —-20°

Prac:

- KoadpuuueHT | Tepmuveckoe |MpomexyTod] [paaneHt | KoadipuumeHt
ayeHve n
Nc’n:/: gzzSSarepnana TennoNpoBoOAHO |CONPOTHBNEHUE, HSHQCVMMG, TeMneparyp, |conpoTusneHnA c’&;‘go;::ne';"i‘
ctu, A, B1/(M-K)| 1/A(M2-K/BT) | ™m“-K/Br % anchpyamm u  AMPPY3IMM, ud,
[ paHuyHbIN
FCB | cnon sryrpm /| hes 813 | 1/eg20123 | 0123 12,14 % ///
Nycrorensiit N p
1 Lnpns M-800 0,41 . 0,890 | 1,013 100,00 -8 v 2,92
2
3
4
- <
5 e s
<
o O =
6 - 003 g |
A
7 b © § |
D <t |
5o
MpaHUYHbIN CnoK
I dys — Yoys — 1,013 100,00 Zh .
B Tpaanent ; - N S Lo
°g °C. |remnepa w=9.013 q ConpotueneHue Tennonepeaase 1/k, M2-K/Bt 39 QR
. TP % ~ 2% o
Temnepatypa . B 23 .8 | W7 <
sosayxa sHytpu | *30.0 0.0\0 0,987 ’q KoadhduumeHT Tennonepeaayu K, Bt/ (m ,;K)g'l o oY
. ~ .o
I [ Temnepatypa ] S s g I N g- o'
|| BHYTpeHHei +26,4 12,14 L foaddmrumenr napootaauv Ha .0 T T o=
noOBEPXHOCTU NOBEPXHOCTAX : @ b G BV S i
[ Temnepatypa Ha Bu=0,64 r/(Mz"‘-”? . - . ow
rpaHuuax cnoes 1/9| > ° Ba*0,1 - 0,15r/ (m2-u.Na) o 23| o ©
L 3 = {npu +20°C) 8 3aBUCUMOCTYH OT [ ST > B
s @ n O~ o~ < 3200
—u- 2/3 H 2 0AB=6085-B0p- - 9 o
i ST o "; 'l— g(\' -
L1 -uw- 3/4 v ? |1 46 =2°C | fdg = 0,108 T 3 PN
~w-4/5 H z ° o %
349 AB = 4°C Bg = 0,113 frigad
ST 58
i e T - o S S
—-6/7 40 = 6°C | pg= 019 | O
Temneparypa o™~ o w e o v
Hapy KHOM +0,3 100,00 6 59 § BT Q3oHa koHaeHcaunm (3a umy)
] nosepxHOCTH ! wnY TIT <
< O r I -r - - .
Temneparypa o 291t J”L <~'4 OcTasWwancA 30Ha KOHAeHCcauun
HapY>XHOro + + . o © :
s . 0,3 14,6 100,00 o “g’ 5!_; | o ‘“‘."-%:}
© Mg N~ .
06wl rpaauenT - oo o | 454 o000 8 AT ) %Deaunn ty
TeMneparyp ’ ’ " \p]_ | o m [To i /
.o ~, 0
1 .2 3 5%’, % g“ Iy
Bapuanibr Temnepatyp |9 Ban <
@ T - - :..
[T
NaponpoHunuaHme . u.:-’ 3?4 éol,
P,-Pg (Na) 2 R TP a8
g= r/(M2a| o w2 I, o<
- ud-N o 0 N @
gl e - L
Konuuecteo konpgHeata |27 o' <|s AANOA NN
- o~ .
- 9= Pe (Pgy~Puac.og) ! @ 2‘“' 2|8 /
)
w0~ © - 11
0o T
I ") "é 2 G.;E E o~ 4
L o RETRRY A =
(=220 ol -
-T A
L - o
@02 Hod e
° g ';9 | g REER R o
R R .
PR N
L. .8+~ .
© & — ol © g—’
) - [&) [ o
- O [} - O
o p © <, pocd P
\(pnaaﬂ Hac — ’ . .'q_' g ~| ™
- P ) + +1
Lt o [ | I ( 211 L1 a1 TR S SN TN N SO W O O Y Y 1
° o . o o o Q o o )
- - - - - ™ ww i~ ©®© o
ggtg?gfs_gmmhw?cmm ? wmvu?whmmgﬁggg?gcg_)ggt‘gwg?mm(‘w
O - ™ @ momummwao«aqm—om-m‘;nh om-_& - @0 ®mr O g9 MmO O
%’v%%?n?_"m‘?\",\%;gommc.’-hmp NOQOL W~ ONIDNM DO NNC~EDE~N®ORDNE N Lo o 0
TR R R R L R - R R R R B e i SN
b IR R NN _ _ . R SR . L I Y R R R L R
Puc. 28

80%

60%

5CY%

40%

30%

Na
1000

800
800
700
600
500
400
300
200

100
000

http://buildingphysics.at.tut.by/




Jlemo
AP ensn = 3200 — 1665 = 1535 Tla, N = 1425;
Apor = 1887 — 1330 = 547 1a, N = 1452;
HUdyen, = 116/135 = 0,859 Mm;
Hdo, = 19/135 =0,141 m.

TIpUTOK KOHIEHCATa __ 1535 o5t/
e 0,859-1425
/(v ).
Vtanenue KOHzieHCATa ¢ = _ AT _ 2,672 1/
0,141-1452

/(M - ).

YMeHblIeHHe KOMn4ecTBa KoHAeHcaTa Ag .y, = 1,418 r/(M2 - ).,

B omauume OT pacyeToB €O CPEIHUMH TEeMIIepaTypamMu
JUIMTENBHOCTh 3MMHETO M JIETHEro IEpPHOJOB NPHUHUMACTCS
paBHOU ImmecTH Mecsamam 1mo 720 4 B Mecsn wik mo 4320 4
Kaxnapii. OTcroga CclIeayeTr, 4YTro HaKOIUICHHE KOHACHCATa
B 3WMHIOIO TIONOBMHY roma pasHo 4320 - 1,178 r/(M2 q) =
= 5089 r/v’, a YMEHBIIIEHNE €ero KOJIMYECTBA B JIETHIOIO
nmoyioBuHY roxa - 4320 - 1,418 r/(M2 -q) =6126 /M2,

Pesep BeicymmBanus pasen 1037 r/M* M COOTBETCT-
ByeT 20,4% KonuuecTBa KOHJACHCATa, OOPa3yloIErocs B 3HM-
HIOIO TIOJIOBUHY roja. B mpemsiaylieM npuMepe OH COCTaB-
nsm 836 - 100/4618 = 18,1%. Takum oOpa3om, 3TO HE MpH-

BOAWUT K INPUHIUIIHAIBHOMY HW3MCHCHUIO pPE3YJIIbBTATOB. OZ[-
HAaKoO, €CIH pPacCMOTPETh abCONIIOTHBIE 3HAYEHHS HAKOII-
JICHUA W YIOAJICHUA KOHJACHCAaTra, MOXHO YCTAaHOBHUTH, 4YTO

VIIPOIIEHHOE OmpeneNieHne Oallanca JaeT TPEeBBIIICHHE Ha
10,2% mo ero HakomieHui0O U 12,3% Mo yMeHbIIEHHIO. A 3TO
03HayaeT, YTO WCIOJb30BaHUE YIPOIIECHHBIX METOIOB pac-
yeTa TMPH OMNpPEACICHHH MAaKCHMAJIBHOTO KOJIMYECTBA KOH-
JleHcaTa y KOHCTPYKIIMH ¢ OOJIBIIMMH BJIQKHOCTHBIMU HAr-
py3KaMH CO37aeT OIpEACICHHBIH pe3epB HalekHOCTH. To
)K€ caMo€ OTHOCHTCS K TIpOIlecCy BBICYIIMBaHHSA, €CIH 00-
pamieHHass K XOJIOIHOW CTOpPOHE TpaHWIa 30HBI KOHIEHCa-
UM YCTAaHOBIICHA JIOCTATOYHO KOppekTHO. OHa TNPOXOAUT
yepe3 TOYKY KacaHWS  KPHBOJMHEWHOTO  TPEYroJbHHKA,
KPUBOJIMHEIHAass THUIOTEHy3a KOTOPOTO BCE €IIe CONpHKa-
caeTci C KPUBOH p,,. . llo3TOMy C IeNpI0 IKOHOMHH Bpe-
MEHH TpPHU COCTABJIICHUH OajlaHCa BIArd MOXHO TIPUMEHHTH
VIPOIIEHHBIH CIMOCcO0, OCHOBAHHBIM Ha CPEJAHUX 3HAYCHHUSAX
TEMIIEpaTyp 3WMHEr0 M JIETHEro mnepuoaoB. llpu >TOM HEoO-
XOJIMMO YYUTBHIBaTh, YTO THIOTEHY3a TpPEYroJbHUKA, COOT-
BETCTBYIOIIETO  CPEIHETONOBBIM  YCIOBHSM, JIMOO  HEMHO-
ro mepecekaeT, JH0O0 COMPHUKAcCACTCS C KPHUBOH Pq¢ 910
yCIOBHE CIEAyeT TMPEeIBapUTEeIbHO MPOBEPATH B  KAKIOM
OTIENBHOM cilydyae Ecnu OTHOcHTENbHas BJIaXHOCTh BO3-
IyXxa, a CIeAO0BaTelIbHO, W TMapHUalbHOE aBIIEHHE B IIOMeE-
MEHUH HE HAMHOTO TMPEBBIIIACT HOPMY, TO TPH TeMIepaTy-
pe Hapy)XHOTO BO3IyXa 3WMHEr0 TNIepHOAa KOHIEHCAT ele
He oOpa3yercsi. B paccmatpuBaeMoMm mpumepe 3To Oyzaer
UMEHHO TaK, €CIM OTHOCHTEJbHAas BJIAXXHOCTh BO3JIyXa B
MOMEIIEHUH cocTaBUT MeHee 58%. Ilpm Temmeparype BoO3-
nyxa B momemieHnu +25°C TpaHWYHOE 3HAYECHHWE OTHOCHUTENh-
HOW BIQXKHOCTH BO3MyXa OyaeT NpUOTU3UTENFHO paBHO
67%, a npu temmneparype +20°C — 77%. DTO TOBOPUT O TOM,
YTO TPU TAKOW KOHCTPYKIMH CTEHBI MOXKHO U30exarb 00-
pa3oBaHUs KOHIEHCaTa, €ClIH NepHoJ] MOXOoNoJaHus He Oy-
JIET JUTUTEIIBHBIM.

HeoOxomumo Takke TmpoBECTH MPOOHBIE pacyeTbl Ul
3UMHETO TIepHOAa, KOIJa €ro CpeaHss TemIieparypa IOHH-
xkaercs Ha 6°C. TlomyueHHOe NMpPHM 3ITOM YacOBOE KOIUYECT-
BO KOHJEHcaTa yMHOXkaroT Ha 1440, T.e. Ha NPOJOIDKUTENb-
HOCTb B yacax JAByX MecsueB. [lnga MioHxeHa Temmepary-
pa HapyxHoro Bo3ayxa coctaBut +0,3°C -6°C = -5,7°C,
st FamOypra -3,9°C, a gns Kapncpy» -2,8°C.

Ecim w mpu 3ToM 00OCTpeHHON KIMMAaTHYECKOH CHTya-
mmu  He Oyaer 3adHKCHPOBAaHO HHUKAKOTO KOHJECHCATOO0O-
pa3oBaHUs, CpPEIHIO TEMIIepaTypy B3HMHEro Iepuoja cle-
nyet moHum3uTh Ha 10°C W BO3HHKAIOIEe MPH 3TOM Yaco-
BO€ KOJIMYECTBO KOHJEHcaTa YMHOXuTb Ha 720, T.e. Ha

YUCII0O YacOB B OJHOM Mecsie. Torma Ttemmeparypa HapyxX-
HOro Bo3Agyxa cocraBuT -9,7°C, nmns Mionxena, -7,9°C
st 'amOypra u -6,8°C mst Kapiepya.

B 3akmoyenue cnemyer oOpaTUTh BHUMAaHHUE YHUTATeseH
Ha "YKa3zaHMS MO OIICHKE BIIAXKHOCTH KOHCTPYKIMH B J0O-
Max U3 COOpPHBIX KOHCTPYKIWH', B COOTBETCTBHH C KOTO-
pbIMH B pacyeT MNPUHUMAIOTCS CJCIYIOIUE KIMMAaTHYCCKHE
YCIIOBHSI: TEMIlEpaTypa M OTHOCHTEJbHAs BIAKHOCTb BO3Y-
Xa CcHapyxu paBHbl coorBercTBeHHO -10°C u 80%; Tem-
meparypa W OTHOCHTENbHAas BJIAXXHOCTh BO3JyXa BHYTPHU
paBabl cooTBeTcTBeHHO +20°C u 50%; AIUTENbHOCTH BO3ICH-
ctBusg - 1440 u (mBa MecdAla); MaKCHMaJbHOE KOJIMYECT-
BO KOHJIEHCaTa Ha TpPaHHUIE TIOBEPXHOCTEH MEXAYy HECIo-
COOHBIMM K  BOJIOTIOTJIONICHHIO  CJOSMH W BO3YIIHBIMHU
MPOCJIOMKAMH WM _ BOJONPOHHUIIAEMBIMU  CJIOSIMH  4epe3
1440 4 - 500 r/Mz; MaKCHUMaJbHOE TMOBBIIICHHE BIAXKHOC-
TH BCJEICTBHE OOpa30BaHMs KOHJACHCATa JUIsl KOHCTpPYK-
UMl U3 JOpEeBECHHBl WM JIPpeBECHBIX MaTepuanoB 3% 1O Be-
cy.

Takum oOpazoMm, B COOpHBIX JOMax TPeOOBaHUS K TeM-
reparype Hapy)XHOTO BO3[yXa W JJIUTEIBHOCTH XOJIOJIHO-
ro mnepuoga ocobeHHO BbICOKH. IloaToMy HeoOXomumMo J0-
OUTBbCSI TAaKOrO TIOJIOKEHHUS, YTOOBI Jake TMOCTPOCHHBIA B
Hanbojnee HEONArONPHUIATHOW MECTHOCTH COOPHBIH JIOM HeE
ITO/IBEPrajiCs ONMACHOCTH 00pa30BaHus B HEM KOHJICHCATa

3.9. YnpomeHHasi oneHKa 0ajaHca BJard B MHOTOCJIOHHOI

KOHCTPYKUMHM. KOHCTpYKIMS TeIUIoN  KpbIM  MpadyeyHOU
B [TamOypre cocrosina U3 Kene300€TOHHOTO IMEPEKPBITHS
d = 0,16 M, mapomsomsiuu ¢ conporuBieHueMm auddy-
3un (d = 90 M, cIod TEIIOM3OJNSAIMHU M3 JKECTKUX IUIHT

nexononuyperana d = 60 MM, KpOBEIbHOTO KOBpa B BHIE
PYJIOHOB TIOJWUBHHHIXJOPHAHOW TieHKH d = 1,5 MM u
rpaBUiHON MochKH d = 50 MM.

Ilocne msTHIETHEW OKCIUTyaTallid 3AaHUS ObUIM  B3S-
Thl IpoObl Ha BJIAKHOCTb, KOTOPBIE IOKa3aJld, 4TO B CJO€
TEIUIOU30JIALNN  COACPKHUTCA 3HAUUTEIbHOE KOJUYECTBO BIa-
ru. CrnenoBano BBIICHUTb, SBWINCH JIM HPUYMHOW MPOHUKHO-
BEHUS BJard TIOBPEXJEHUS B KpPOBEIbHOM KOBpe WIM Ia-
POM3OIISIIMM WM HAaKOIUIEHHE KOHJEHCaTa B KOHCTPYKLHUHU
IIPOMCXOAUIO HECMOTpsl Ha Oe3ynpedyHoe COCTOSHUE OT-
JIeIbHBIX CJIOEB.

VcaoBus MHKpOKIMMara B IPadedyHOl XapaKTepu3yTCs
temrepatypod +25°C U OTHOCHUTENBHOM BIAXXHOCTHIO BO3-
nyxa 80%. CpenHss TeMmmepaTypa 3WMHEro Iepuona B Iam-
Oypre cocraBiuser +2,1°C, mernero mnepuoma +15°C. Ilocme
BHECEHHS BCEX MaHHBIX B TaOMUIBl Ha padoueM Tpaduxe
(puc. 29) wm pacuera 3HAUEGHUU TeMmmepaTyp Ha Jauarpamm-
Max BBIYEPUUBAIOT JIMHUM TEMIIEPATYD.

ITocTpoeHne TPEYroNbHUKOB Ui 3MMHHUX YCIOBHH Iie-
Jecoo0pa3HO HavaTh C TPEYroJIbHUKA YeTBEPTOro ciosi (Kpo-
BEJILHOI'O KOBpa), IMPOTUBOJIEKAIIMH KaTeT KOTOPOTO JIEKHT
Ha JuHUM TemnepaTypbl +3,4°C IlockoibKy KpoBIs He
cO3/1aeT TIpaJueHTa TeMIeparyp, [UIMHa OCHOBaHMS TpPEYroJb-
HUKa paBHa Hymo. IIpoTuBonexamuii KaTteT 4eTBEpPTOro
CJ0S HAUYMHAeTCs Ha BBICOTE TOYKU IEPECEYEeHUs KPHUBOMH
P,  COOTBETCTBYIOIIEW  OTHOCHUTEIBHOM  BIAXHOCTH  BO3-
nyxa 80%, c nuHuel Ttemmepatypbl +2,1°C u comepXHuT B
cebe TakkKe NPOTUBOJEKAIIMN KaTeT TPEYroJbHUKA IIf-
TOro cios. BepmmHa 4 COOTBETCTBYET TOUYKE Iepecede-
HUS KpUBOM p,,. ¢ suHHed Ttemnepatypsl +3,4°C. Oc-
HOBaHWE TPEYroJbHUKA TPEThEr0 ClOA  (TEIUIOM3OJISIIAN)
IIPOCTUPAETCSI 10 TOPU3OHTANM OT BEPIIMHBI 4 10 JHUHUU
temneparypsl +22,7°C, Ha KOTOPOH JMJOJKEH OBITh IIOCT-
POCH  COOTBETCTBYIOIIMH  MNpoTHUBOJekKammii  karetr  Ilo-
CKOJIbKY €ro anuHa paBHa Jumb 1/30 1MHBL TPOTHBOJIE-
JKalllero KareTa TPEYroJbHUKAa 4YeTBEpPTOro cios, TIpadu-
YecKd OH elBa pa3nuuuM. [1o3ToMy THIOTEHy3a 3TOTO Tpey-
TOJIBHUKA TPOXOAUT BOIU3U €TO OCHOBAHUSL.

IIpoTuBonexamuii KaTeT TPEYroJbHUKA BTOPOILO  CIIOS
(mapou3oysiMu) TaKkKe JIeKUT Ha JIMHUM  TEMIIEepaTypbl
+22,7°C, nnuHa OCHOBaHMA JTOrO TPEYroJbHUKAa paBHA
Hymo. JliuHa mNpoTHBONEXALlero KareTa BIBOE  OoJblIe
JUIMHBI ~ TIPOTHBOJIEKAIIETO  KaTeTa TpeyrojbHUKa 4YeTBep-
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toro cuos (90/45 = 2). OcHoBaHHWE TpPEYroOJbHHKA IIEP-
BOI'O CJIOS IPOXOJHMT 4Yepe3 BEpPIIMHY 2 W IPOCTHpaeTCs
0 JUHUU TemmepaTypbl +23,6°C, Ha KOTOpPOH IOCTpOCH
B COOTBETCTBYIOIICH TMPOMOPIHMH €ro  IPOTHUBOJICIKALIUI
kateT. Ilpoekmust BepmmHbBI | HAa JUHUIO TEMIIEPaTyPhI
+25°C pgaeT 3HAYCHUC OTHOCHUTEIBHOM BIIAKHOCTH JIMIIH
40,8%. Tem cambIM JOKa3aHO, YTO B 3UMHHUU MepHOia 00-
pa3yeTcss 30Ha KOHICHCAIIMM, KOTOpas HaYMHACTCS Ha HIK-
HEell CTOpPOHE KPOBEIHLHOTO KOBpPa M TPOCTHPACTCS BHYTPH
TEIION3OISIIIMOHHBIX IUIHT.

KonuvecTBO  BBIMAAAIONIET0 B KOHCTPYKIIMH  KPBIIIH
KOHJIEHCATa pPACCYUTHIBAIOT KAk pa3HOCTh MEXAy KOJH-
yecTBaMu  AUGGYHAUPYIONIET0O B CTOPOHY 30HBI  KOHJCH-

calii ¥ TOKHJAIOMIETO €€ B EIWHHUIY BPEMCHH BOJSHOTO
napa BpIxog BOASHOTO TMapa ONpENeNsoT U3  YPaBHEHUS
Apo /(udN) = (780 - 569)/(45.4 - 1504) = 0,00309 1/
/(M” - 4.

[Moctynnenne mapa - ¢ y4yeToM KOPPEKTUPOBKH 3HAuY€HUI
N - COOTBETCTBYET €ro KOJHUYECTBY IIPH OTHOCHUTEIILHOM
BIQ&XKHOCTH BO3qyxXa B moMmemieHud, paHod 40,8%. On-
HAKO, TIIOCKOJIbKY OTHOCHTENIbHAsl BJIAXXHOCTh BO3AyXa paB-
Ha 80%, HalileHHOe BHIIE KOJWYECTBO BBIXOASIIETO U3
30HBI KOHJICHCAIIMW BOJSHOTO Tlapa HYXXHO YyMHOXXUTh Ha
KO3(hGUIMEHT, BeJIMYMHA  KOTOPOro  OOJbIIe  ©IUHHMIIBL.
3HadeHne OTOro KodOGUIMEHTa MOXXKHO IONYYUTh, E€CIH
JUIMHY ~ TIPOTHBOJIGKAIIMX  KAaTETOB  BCEX  TPEYrOJIbHHUKOB
CJIOEB, KOTOpBIC JIGKAT HA TEIJIOW CTOPOHE IO OTHOIICHHIO
K 30HE KOHJACHCAIIUM, Da3leiuTh Ha UX (AKTUUCCKYIO -
HY.

Y Hckomass panmuMHA COOTBETCTBYET PACCTOSHUIO OT  OCHO-
BaHMsI TPEYrolbHUKA TpeThero ciosi 10 80%-ii opauHAaTHI,
(dakTHuyecKass JUIMHA OMNpEAessIeTCS PACCTOSIHHEM OT  TOTO
ke ocHoBanus a0 40,8%-ii opauHaThl. 3HaucHHE KO3 GU-
[IMEHTa OKAa3bIBACTCS PaBHEIM 3,406.

CrefioBaTeibHO,  MOCTYIUICHHE  BOJSHOTO Mapa  PaBHO
0,00309 3,46 = 0,01069 r/(M*u) (6e3 KOPPEKTUPOBKH)
u 0,01069 1504/1424 = 0,01129 r/(M q) (mocie Kop-
peKTI/IpOBKI/I) HaKonneHHe BJIard paBHO 0,01129 -

0,00309 = 0,00820 r/(M* - 1), a B TeueHue 3UMHEH TM0JI0-
BHHBI ToJ1a - 4320 - 0,00820 = 35,4 r/™’.

[TocTpoeHne TpEyroJbHUKOB /ISl JIETHUX YCJIOBHH Ha-
YUHAIOT C TOr0, YTO PACCTOSHUE MEXJIy OpAWHATON JaB-
JICHWsI Tlapa BHYTPU TIOMEIICHHWS M OPJAMHATOW JIaBJICHHS
mapa Hapy)KHOTO BO3AyXa JEISIT Ha CONPOTHBICHUE JU}-
(hy3uH OTHEITBHBIX CIIOCB.

[Tocne BhIYEpUHBAHMS TPOTHBOJICKAIIMX KATETOB M TOCT-
POCHHS TpPEYTrOJILHUKOB CJIOCB YCTaHABJIMBAIOT, 4YTO BEpIIU-
Ha 4 JICKUT HIKE KPHUBOH p,,. . ODTO O3HAYaeT, 4YTO IIPOMC-

XOOUT COKpalICHHUEC KOJIMYCCTBA  HAKOIIMBIICTOCA  KOHICH-
cara.
I[anee PACCYUTBIBAKOT pa3HULly MCXKAY KOJUYCCTBAMU

BBIXOJSIIIETO W3 30HBl KOHICHCAIIMM B EIUHUIYY BPEMEHH
U TIOCTYMAIOMIET0 BOASHOTO Tapa. IIpUTOK HaXoAAT W3 ypaB-
HEHUS AP ens /( 4 d N) = (2533 - 1714)/(109,10 - 1419) =
=0,00529 r/(M ).

KonudecTBO BBIXOIAIMIETO W3 30HBI KOHAGHCAIUH BOJIS-
HOTO Mapa — C Y4eTOM KOPPEKTHPOBKH 3HAUCHUS oy-
T pPaBHO 3HAYECHHUIO, TPH KOTOPOM BEpPIIMHA TPEYroJIbHUKA
YETBEPTOTO CJIOSL COMPUKACACTCA C KPHBOH P40 Ho mo-
CKOJIBKY OHa pACIIOJIOXKEHA HIDKE KPUBOH p,,. , KOJIHYECT-
BO TIIOCTYMAaIOMICI0 B 30HY KOHJEHCAI[MH BOJSHOTO Iapa
CleflyeT YMHOXHTh Ha K0d(DOUIMEHT, BeTUUMHA KOTOPOTO
OJIM3Ka K €AUHUIIE.

3HaueHHe HTOTO0 Kod(dUIMEHTa MOXHO IIONYYUTh, ECIH
MaKCUMaJbHYI0 JJIMHY TPOTHUBOJIEKAIIETO KaTeTa TpPeyroyb-
HHKa 4YETBEPTOro CJIoS (DO NepeceueHus C KPUBOH Pue )
pasmenuTh Ha (AKTUUECKYIO JJIMHY TIPOTHUBOJEKAIIETO Ka-
Tera. Ero 3HaueHWe B JaHHOM TIpEMepe OKa3bIBACTCS paB-
HbM 1,205.

CJ‘IeZ[OBaTeJ‘ILHO KOJIMYECTBO BBIXOMIIErO W3 3OHBI KOH-
nencamun mapa paso 0,00529 — 1,205 = 0,00637 r/(m-u)
(663 2K0pp€KTI/Ip0BKI/I) u 0,00637 1419/1452 = 0,00623 1/
/ 4) (mocne KOPPEKTUPOBKH). VMeHbIICHHe  KOITH-

YeCTBA KOHJICHCATA B TEUECHHE JICTHEW TIOJIOBUHBI TOJIa paB-
HO 4320 - 0,00094 = 4,1 /™’ IIpu HakoIUICHHMHM KOHJIEHCA-
Ta B 3MMHIOIO IIOJIOBUHY T0Ja B KOJHUYECTBE 354 /M ro-
JI0BOE HAaKOILICHHE CocTaBmsieT 35,4 — 4,1 = 31,3 r/m>.

Taxkum o00pazom, HAKOMICHHE KOHJICHCATA B TEUCHHE Iis-
™ ner cocrawio 156,5 r/m’. C YYETOM TMPHUHATON IOBEpPX-
HOCTHOI/I IJIOTHOCTH KECTKOTro TmeHomonuyperana 1800 1/
/M®  Takoe KOIMYECTBO CO3MAeT BIAKHOCTH 8,7% MAacChl.
ITockombKy KOHJEHCAT HAKAIUIMBACTCS B CJIOE  TEIUIOM30-
JIAIUOHHBIX [T, OOpameHHOM K KPOBEJIBHOMY  KOBDY,
MMEHHO TaM TMpH 30HIWPOBAHUU JOJDKHBI OBUIM 3aperucTpH-
poBaTh  COOTBETCTBYIOIIMH  pe3ynbTar. OTCloga  Cledyer,
YTO Jaxke IpH Oe3ympeyHOM COCTOSIHUM OTHENBHBIX CJIOEB
KPBIIIK  MMApOM30JISIIMsS  JO/DKHA o0nafgath 0ojiee  BBICOKUM
COTIPOTHBIICHHEM TUPPY3UH.

Ecnu mapowmsonsius 007aaeT TakKUM JK€ COMPOTUBICHUEM
mudbdy3nr, Kak KpPOBENbHBIH KOBEp, TO 3TO €Ile HEe TOBOPHUT
0 TOM, YTO MEPOMNPHATHS TPOTHB BO3HUKHOBEHHUS KOHJICH-
cata JOCTaTo4HbL. Jla)ke B 3TOM cllyyae, KOTIjia TeIuias CTO-
pOHa HAXOAWTCS B HOPMAJbHBIX YCJIOBUAX MHKPOKIIMMa-
Ta, Hampumep, mpu Ttemneparype +20°C M OTHOCHUTEILHOU
BIQXXHOCTH Bo3ayxa 50%, mnapou3oisius JOJDKHA —BBIIEP-
JKUBaTh OOJIBIIIME Teperaj JaBJICHUH, YeM KpPOBEJbHBIH KO-
Bep. OTO ycioBue TeM Oosiee 00s3aTelbHO, KOTJAa TEMIIEpary-
pa HapyXKHOro BO3AyXa TNPHUOIMKAETCA K CpEeIHEH TeMie-
patype 3uMHero nepuonaa, lIpm 3TOM uepe3 MNapOU3OIALHUIO
B HampaBJICHMM  CJIOS  Teruowzoisiuu  auddyHaupyer
OoJIbIlIe BOASIHOTO Tapa, YeM 4Yepe3 PaBHOIECHHBIA 1O CBOUM
CBOICTBaM KpOBENILHBIA KOBEp Hapyxky. M3znumek BomsHO-
ro Tmnapa KOHJCHCHPYETCS Ha HW)KHEH CTOpPOHE KpOBEIBHO-
ro KOBpa, IMOTOMY 4YTO B 3TOH IJIOCKOCTH JaBJICHUE HAaCHI-
MICHHOTO Tapa HWXe, YeM B 30HE TEIUIOM30JiAluu. [loaToMy
MIPUMEHEHUE TMapou30JsIud  C 0oJiee BBICOKUM  COTPOTHB-
neareM aubdy3ur, 4eM y KpOBEIBHOTO KOBpa, yMEHBIIAeT
KOJIMYECTBO BBIMAJIAIOIETO KOHJIEHCATA.

ITo Mepe yBIaOKHEHHUS CIIOSI TEIUIOM3OJIAIUN IJIOCKOCTh
KOHJ/ICHCAIIUH TIEepeMeacTCs IO HAMPABJICHUIO K IapOU30JIs-
MU W Tepenaj NaplUyalbHBIX JaBICHWUH CJIOS Tapou30IIs-
MU yMmeHblnaercs. Korma oH CcTaHOBUTCS paBHBIM  HYIIIO,
TO JIOTIOJIHUTENILHOE TIOCTYIUIGHHE BOJSHOTO TIapa W3 BO3-
Jlyxa TIOMCIICHHS Yepe3 Mapou30JIAIUI0 B CJIOH TETUIOM30JIs-
MU TIpeKpamaerca. B paccMarpuBaeMoM IPUMEpPE  OCIIOXK-
HSIOIUM OOCTOSTEIBCTBOM SIBISICTCS TO, 4YTO JaBJICHHUEC Ha-
CBHIIIEHHOTO TIapa Ha HIKHEH CTOPOHE KpPOBEJIBHOTO KOBpa
WTPACT PEIAFOIIYIO POJIb JUIS BCETO MEepH0ia HAKOTIIICHHS.

3.10. Juddy3usa BoAAHOro mapa depe3 IKCHEePHMEHTAb-
HYI0 KOHCTPYKIHI0O MHOTOCJOWHOH CTeHbl (IOMOJHEHHS
K MeTOAy TpeyrojbHuka). B maGopaTopuu CTpoUTEIHHOU
(GU3MKKH  CO3/ANKM  OMBITHYIO KOHCTPYKIIMIO CTEHBI, KOTOpas
COCTOMT U3 TpPEX OJWHAKOBBIX CJIOCB CIECIHAIBLHOTO CTPOH-
TEIHLHOIO MaTepuania, oO0JNaJarolIero BBICOKOH IMOPHCTOCTHIO.
TonmuHa OOJBIIEPA3MEPHBIX IUIUT € MApaJICIbHBIMUA  TI0-
BepxHOCTMH paBHa 80 MM, oOmas TOJIIMHA CTEHBI -
240 mMm. Koa(pdHIMEHT TEIIonpoBOJIHOCTA 3TOTO CICIUATb-
HOTO crTpourTenbHOTO Matepmana paBeH 0,1 Bt/(Mm K), a
ko3¢ duIHentT conpotusieHus auddysuu - 10

Ha Temmoit cropoHe OMNBITHOW KOHCTPYKIIMU TeMIIEepaTy-
pa Bo3ayxa cocraBimsger +25,5°C, ma XOJOTHOW — OKOJIO
0°C. COHDOTI/IBJ'ICHI/IC TEIJIOOTJa4Ye Ha TEIUIOW CTOPOHE CTEHBI
paBao 0,15 M> - K/BT (He3HauMTEIbHOE BHKCHHC BO3/yXa),
a Ha XOJOMHOW (CHIIBHOE [BIDKEHHWE BO3AyXa) WM MOXHO
peHeOpeYb.

IIpu compotuBneHuu Ttermonepenade 2,55 M* - K/Br mocre
JIOCTHXKEHHSI CTAIlAOHAPHOTO PEKHMMa Ha TOBEPXHOCTSIX W Ha
rpaHUIIaX CJIOCB YCTaHABIMBAIOTCS TeMIepaTypel: +24°C,
+16°, +8 ° u -0°C, T1.e. TpaameHT Temmeparypbl paseH 1°C
Ha 10 MM TOJIIIIMHBI CTEHBI.

[Ipy oTHOCHTENBHON BIAXHOCTH BO3AyXa Ha TEIUION
cropoe 68,7% u Ha xonomHoil 80% rumnoteHy3a Tpeyroyb-
HUKa TpeThero cnost (puc. 30) compukacaeTcsi ¢ KpHBOH
DPuac > TPOJOIDKEHHE KAacaTeNIbHOH TIepeceKaeT JWHHI0 TeM-
neparypel +24°C Ha BbIcOTE 68,7%-1 opaunHatel. Ecnm mpen-
BapUTEIIFHO He OblIa BBINOJIHEHa KOPPEKTUPOBKA 3HAYE-
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ANodoY3nA U KOHAEHCAUUA BOAAHOMO NAPA
Pabouvie rpadinuku anR NpumMeHeHuA ‘MeToaa TpeyronbHukos'
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HuM N , TO Onarogaps OJHOPOAHOCTH CJO€B THUIOTEHY3bI
WX TPEYroJIbHUKOB MOTYT JIeXaTh Ha KacarenbHOW. Takum
o0pa3oM, co3faercst Takas e CHUTyalus, Kak Ipu pacdere
mubGy3ud  BOASHOTO Tlapa 4Yepe3 OJHOCIOWHYIO CTEeHY U3
TOT'O K& MaTepuaia TOJIuHON 240 MMm.

Ecnun 0003Ha4uTH yroia MeXAy OCHOBAaHHMEM U T'HIIOTEHY-
304 ¥ , TaHreHChl 3TOr0 YTJa s TPEYroJIbHUKOB BCEX
CloeB OymyT OIMHAKOBBL tg % = tg » = tg % = udl
IdIA) = Au Takum 00pa3oM, TaHTEHC YIJia TPEYroib-
HUKa COOTBETCTBYET 3HAYEHHIO MPOM3BENCHHS AL , KOTO-
po€ YIpOILIEHHO 3alKChIBAIOT KaK 3HaueHue LM.

Paszymeercs, Obuto OBl YHCTOH CIIY9alHOCTBIO, €CIIM OBl
TaHreHChl BO3HMKAIOIIMX B JAMarpaMMe YIJoOB ¥ OKasa-
JUCh paBHBL. OTO OOBACHSETCS TEM, YTO AJIMHBI MIPOTHBOJIEKA-
IIMX KAaTeTOB ONPEHENIIOTCS  IMOJIOXKEHHEM  KPUBOH  Py,uc
WIM OPJUHATON OTHOCUTEIBHOM BIIAXHOCTH U JIMIIb OYEHb
penko MOryT OBITh pPaBHBI 1O BEJIHYMHE COMPOTHBICHUSIM
muGdy3un COOTBETCTBYIOIIMX CioeB. Peub mumer o cobmroxae-
HUM OTHOWICHUS compoTuBieHus muddysun. M300paxeH-
Hble Ha JWarpamMMe JUIMHBI OCHOBaHHS TakKe HHOTAA HE MO-
ryT OBITh paBHBl IO BEIWYMHE TE€M HIM HMHBIM CONPOTHUBIIE-
HUSM TeIulonepesaye, NOTOMY 4TO JJIs MOCIEAHUX pelIaro-
IIMMH  SIBISIIOTCSL  TPAiMEHThl  TeMIepaTyp, KOTOpble U3-
MEHSIOTCS. B CBSI3U C U3MEHEHHEM 3HAu€HHs MPUHITOTO
o0mero TpaaWeHTa TeMmeparyp. TakuM oOpa3oM, 3HAYCHHUE
LM xapakTepu3yeT HE€ IOAbEM TUIIOTEHY3bl, a OTHOIICHHUE
TOABEMOB THIIOTEHY3.

Hampumep, eciam 3aMeHWTh TEPBBIA CJIOW JPYTHM  CIIOEM
C HAaloOJOBHHY OONBIIMM KOI(G(HIMEHTOM TeIUIonepe/a-
Yd W BJIBOE OOJIBIIMM KO3(D(OHUIMEHTOM COTPOTHBICHUS TUD-
¢Gy3um, TO ciemoBaNO OBl JHMINb YMEHBIIUTH €ro TOJNIIUHY
m0 40 MM, 4YTOOBI COXpaHUTh MPEKHUE 3HAYCHHUS TEMIIepa-
Typ Ha MOBEPXHOCTSX M HAa TPaHUIAX CJIOEB CTEHBI. BenuunHb
CONPOTUBIIEHNH Teruionepenade (KOTOPBIE SBISIOTCS peIiaro-
muM  (HakTOpoM M AJAMH OCHOBAaHUS TPEYTOJILHUKOB) U
compoTHBIeHHH IUGPY3uH  (KOTOPBIE ONPEAEISIOT  JJTHHBI
IPOTUBOJICKAIIUX KAaTeTOB) He M3MEHWIUCh Obl, B cBoio
ouepelb OCTaeTCs IPU CBOEM MPEXKHEM 3HAUYECHUH IOJbEM
TUNOTEHY3bl, IO3TOMY 3HadeHue LM Takke He JIOIK-
HO MEHAThCS. OTO TpeOOBaHHE BBITEKAET W3 CIEIYIOIIEro
paBencta 0,5 - 2 = 1.

He cnenyer BbimyckaTh M3 BHIY, YTO TPEYTOJLHHUKH CIIOEB
00pa3yloT 3aMKHYTYIO [elb, KOTOpas MPOAOJDKAETCS 10
nepeceyeHuss ¢ KpUBOH p,,. . OTO 3HA4YUT, yTO 0O€3 BBIIOJI-
HEHHS HEOOXOIUMOH KOPPEKTUPOBKH YCIOBHS CTallMOHAp-
HOI0 pexuMa BiaronepeHoca coxpansiorcs Ho ecnu oOpa-
3yeTcsl 30Ha KOHAEHCALMM U PEKUM BJaronepeHoca CTaHOBHUT-
Ci HECTallMOHApHBIM, HAa TEIUIOM CTOPOHE OrPaXKACHUS OT-
HOCUTENIbHAA BIAXXHOCTh BO3dyXa MOBbILAcTCL 10 86,6%.
B »3TOM cilydae HyXKHO CTpPOUTb HOBBIA TpPEYrOJIBHUK HEP-
BOTO CJIOs, TUIOTEHy3a KOTOPOIro JOJDKHA OBITh KacaTenb-
HOM K KPHUBOH P, Jis ypoBHS €ro OCHOBaHHS OIpe-
Jensionel sBsieTcs TOuka KacaHua. Eciu cpaBHUTH HOBBI
TPEYTOJIbHUK C TPEXHUM TPEYroJbHUKOM IIEpPBOTO  CJIOS,
TO OKa3bIBaeTCs, YTO IMOABEM TUIOTEHY3bl B HEM 3HAYMTENb-
HO Oombmie (tg ¥; > tg % ), XOoTsd 3HaueHue LM He wu3Me-
HieTca B »3ToM cnyuae panbHEHIIMH [OABEM TUIOTEHY-
36l O3HA4YaeT 3HAYUTEJbHOE YyBenmdeHrne audPyHIUpyromee-
ro 4epe3 OCTaNbHBIE CIIOW BOMSHOTO Mapa U TeM CaMbiM o0pa-
30BaHME 30HBI KOHAEHCAMU MEXIy IUIOCKOCTSMU C TeMIle-
parypamu *0° u 18°C. Ilpm 3TOM OTHOIICHHE KOIHIECTB
mudGyHIUPYIOMEro K 30HC W W3 30HB KOHJICHCAIlMH BO-
JITHOTO Napa COOTBETCTBYET OTHOLICHUIO tg ' K tg 7 .

Ecnu  mpomoinKUTh  TUNOTEHY3y, T.e. KacaTelbHYI0 K
KpUBOU  p,,c  TPEYrOJbHMKAa TMEpBOro  (CO  IITPUXOM)
CJ0s, BHM3, IMOJYyYMM TOYKY €€ IIepeceyeHHuss C JMHUAMU
temneparyp +16° u +8°C. Eciau BcnoMorareinbHble OCHO-
BaHMA TpPEYroJbHUKA MEpPBOro (CO IITPUXOM) CJIOS Ha-
XOJSITCS Ha BBICOTE 3TUX TOYEK MEPECeYeHHs, IOIy4yUM [Ba
BCIIOMOTAaTENbHBIX  TPEYrojibHUKa,  KacaTellbHble  KOTOPBIX
OCTalOTCsl ~ HeW3MeHHbIMH. OCOOEHHO  OTYETJIIMBO  BHJHA
TOUKa IepecedeHus ¢ JuHUed Ttemmnepatypel +8°C. bonb-
IIMA W3 BCIIOMOTaTEIbHBIX TPEYTOJBHUKOB IO3BOJISIET Hau-

Bonee TouHO ompenenuTh UIMHY NPOTHBOJIEKAIIETO KaTeTa
W, CJIEeI0BaTeNbHO, 3Ha4YeHWe tg ¥, Jlmuaa ocHOBaHWUS,
KpOME TOrO, OTpPEACNACTCS PACCTOSIHUEM MEXIy JHUHUAMU
TeMriepatyp. TakuMm o0Opa3oM, TOCTPOECHHE BCIIOMOTATElhb-
HOTO TPEYroJbHUKAa MOJXET CYIIECTBEHHO TMOBBICUTH TOY-
HOCTb I'pa)UIeCcKOro ONpe/IeIICHUS MOAbEMa THITOTCHY3HI.

Jubbdy3uoHHBIIT  pacyeT  BBINTOJHAKOT  CICAYIOIUM  00-
pazoMm. BpIxong BomsHOro mapa paBeH g, = (1073 -
- 488)/(0,8 - 1502) = 0,487 r/(M2 - ), tg % = (1073 -
- 488)/800 = 0,731 (tg vz =tg % ) ; tg % = (2827 -

- 791)/1600 = 1,273 (GonbIOK BCIOMOTATEIBHBIN TPEYTrOJb-
HuK). IlpuTtok BoAsSHOro mapa paBeH g,,.. = 0,848 r/(M2 X
Xd).

ITockoapky  KOpPpeKTUpPOBKAa 3HaueHus N He  Oblia
BBITIOJIHCHA, OMpPEACICHHOS KOJIMYEeCTBO TIPUTOKa mapa Oy-

JIET HECKOJbKO HWXKE (aKTHUECKOTO TNpuToKa. I[locnemuuit
OIPENCIAIOT M3 CIACAYIOMErOo YPaBHCHUA: g,,um = (2827 -
- 2063)/(0,6 1431) = 0,89 r/(m* 4). Ilpu ckoppekTu-
pOBaHHOM 3HaUYeHWH N MOAYIUM g,,.. = 0,848 1502/
/1431 = 0,89 r/(M* - ).

Takum  00pa3oM, KOPpPEKTHpOBKAa 3HadeHHs N  JaeT
TOYHOE COBNAJCHHUE pe3ynbrata ¢ (AaKTHUYCCKHUM 3Haue-

HueM. Pasnamma Ha 0,042 1/(M2 - 9) COOTBETCTBYET IIPEBBI-
MICHUIO PACUETHOTO 3HAUCHUS HaJl (hakTHUeCKUM Ha 4,7%.

Ilpu oTHOCHUTENHHOW BIAXHOCTH C TEIJIOH CTOPOHBI CTe-
Hel 86,60% HakoluleHHe KoHjaeHcata cocrtaBiger 0,89 -
- 0,487 = 0,403 r/(M2 4). OOpamaer Ha ceOsi BHUMaHUE
HEOOBIYHO OOJIBIIIOE KOJMYECTBO KOHACHCATa, KOTOPOE MO-
JKET BBIMAIATh 3a oxu Mecsr: 720 - 0,403 = 290 r/m.

Ecmm mpu mocTpoeHHMM TEepBOHAYAIBHBIX TPEYrOJbHUKOB
CJIOCB OT TMEPBOTO JI0 TPETHEr0 BMECTO MPSIMBIX HCIOIB30-
BaTh KPUBOJIMHEHHBIC KacaTelbHbIe, (OpMa KOTOPBIX IIOB-
TopsieT (opMy coceAHEW TYHKTUPHOH JIMHUM TpajucHTa
MaBIIEHUs Iapa, IPOTHUBOJCKAIIME KaTeThl TPEYIOJIbHUKOB
BTOPOrO M IIEPBOIO CJIOCB OyIyT HECKOJILKO KOpOYe BCICH-
CTBHE JTOTO HEMHOIO VYMEHBIIATCA TaKXKe 3HAYCHUS TaH-

TEHCOB YIJIOB » M % , T.e. tg % u tg ¥ Ecmu rm-
MMOTEHY3y  BCIIOMOTATEJIBHOTO  TPEYTrOJbHUKA  MOCTPOMTH
C TOMOINBI0 KPHUBOJHUHEHHOH KacaTelbHOW, MPOTHBOJICKA-

e KaTeThl HECKOJNBKO YIJIHMHATCS W COOTBETCTBEHHO tq ¥
Oyner umeTh Oojiee BBICOKOE 3HaueHue. BcenenctBue wusme-
HEHHOTO OTHOIICHHWSI TaHTEHCOB pe3ylbTaT IEpPBOTO pacye-
Ta TPUTOKA BOJSHOTO Tmapa OymeT Oonblie W Tpu  Oojee
TOYHOM BBIYEPUUBAHUU 3HAYCHUS gpym OKAKETCS DPaBHBIM
0,89 r/(M* - u). KoppekrupoBka 3HaueHus N Oymer u3-
JIIIHEN.

TakuMm o00pa3oM, pedb HIOET O TpaBHie, COTIACHO KOTO-
poMy @pU TPUMEHEHUH KPUBOJMHEHHBIX KacaTeJbHBIX OT-
HOIICHUS KAaTeTOB MOXHO OIpPENENSITh TONBKO UL Tpey-
TOJbHUKOB PaBHbIX cJoeB. IlIpuMeHeHHe MNpsAMBIX KacaTenb-
HBIX HHYEM HE OrpaHW4YMBaeT BBIOOp 0a30BOTO TpPEYroyb-

HHKa, IIOTOMY 4YTO JJI1 JOOCTHIXXCHHA TOYHOTO pE3ylbTara
JOJDKHa OBITH MNpEaAnpruHATa KOPPEKTHPOBKa 3HaA4YCHUA
N.

Ho ecin 3ameHuTh mepBbIE W BTOPOM CJIIOM Ha CJIOH C
paBHBIM  KO3()@HIMEHTOM  TEIJIONMPOBOAHOCTH, HO  JIUIIb
Ha  TIOJIOBUHY  OOJBIIMM  KOI(D(PHUIMEHTOM  COIPOTHBIIC-
Hust  guddy3un, Torma compoTuBieHHE IUGQYIUH  TaKKe
W3MEHUTCS Ha IIOJIOBUHY T[I€PBOHAYAILHOTO 3HAYCHUS. 2X
x0,8 = 1,6 M, KOTOpPOE€ COOTBETCTBYET €IIe COIPOTHBIIC-
Huto nuddy3un tperbero ciost (tg %.. = 0,5 tg % ). D10
JIEUCTBUTEIBHO TaKXKe JUIS OTHOIICHUS COOTBETCTBYIOIIHUX
3HaueHud LM .

CopoernupoBaHHasi Ha JIHHAIO Temrepatypel  +25,5°C,
BEpIIMHA HOBOTO TPEYrOJIbHUKA JIA€T 3HAYCHHWE OTHOCH-
TenpHOM BiaxkHOCTH 50,8%. Ilpm TakuxX yYCIOBHSAX MHKPO-
KJIUMaTa C TEIUIOM CTOPOHBI OTPAXKICHHUA - C YYETOM KOp-
PEKTUPOBKHM 3Ha4eHHs N — TPUTOK BOASHOTO Iapa COOT-
BETCTBOBaJI OBl BBIXOAY BOJSHOTO Tmapa. B neiicTBurens-
HOCTH TPHUTOK OyIET HECKOJIbKO BBIIIC BBIXOJA, M B 30HE
TPaHUIBl BTOPOTO W TPETHETO CJOEB 3TO TOCTETNICHHO ITPHUBE-
JIeT K 00pa30BaHMIO KOHJICHCATA.

OtHOmEeHNE PasHOCTH KOJIMYECTB Iapa K KOJIUYCCTBY
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yaamsIeMoro KOHAEHCaTa MOJKHO OIPENeIuTh U3
HUS Pa3HOCTM 3HaueHMd N K 3HaueHUr0 N ¢ Temiou
croporbl. OHO cocraBnser, TakuMm obpasom, (1502 -
- 1451)/1451 = 0,0351 = 3,51%. Haubonee wHaaexKHOE
3HayeHde N MOXKHO ONPEIEIUTh WIH HHTEPIIOINPOBATH
Ha ITOJIOBUHE JUTMHBI OCHOBAHHMSI TPEYTOJIbHHUKA.

[epBonayanpHblii  AUGQGY3UOHHBI pacdeT MoKa3al 3Ha-
YeHHE BBIXOJA BOJSIHOTO mapa g, = 0,487 /(M - u). Tax
KaKk OTHOCHUTEJIbHO TpPEThEro CJOS HHUYEro HE HW3MEHWIOCH,
9TO 3HAYCHHE TaKXKE OCTaeTcs JACHCTBUTEIBHBIM. Pa3HOCTH
KOJUYECTB TMapa craHoBuTcs paBHoi 00,0351 0,487 =
= 0,017 r/(M* - 4). Takoe e 3HAYCHHE DA3HOCTH IONYUH-
Joch OBl W B MpeXHEM IpUMEpe, TaK KaK OTHOIICHUC 3Ha-
yeHuii N Tak ke He H3MEHHUIIOCH.

I[Ipr mOBBINIEHHM 3HAYEHHS OTHOCHTEIHHON BIIAKHOCTHU
BO3JyXa Ha TeIIoH cTopoHe 10 86,6%, HEoOXOaUMO TIO-
CTPOWTHh HOBBIH  TPEYTOJIBHUK TMEPBOTO  (CO  IITPUXOM)
CIIOSI, KOTOPBIM OyJeT TOYHO COOTBETCTBOBATH IIPEIKHEMY
TPEYrOJbHUKY TIepBoro (co mrpuxoMm) ciosd. Ho Tak kak
KOO(pQUIMEHT  CONPOTHBIEHMS  AUPPY3UH  Temepb  JIMIIb
BIBO€ MEHBIIE, YE€M Y OCTAIbHEIX CIIOEB, PACIIOJIOKEHHBIX
C TEIIOH CTOPOHBI 30HBI KOHJCHCAIIMH, 3TO IIPUBENET K V-
BOCHHIO IIPUTOKA BOISHOIO IIapa IPOTHB IIPEKHErO pacue-
Ta audQy3ud, IOTOMY 4YTO IPOM3BEIeHUE [id CTOUT B
3HaAMEHATEIE.

OrHomenne tg % / tg » Oymer pasuo 1,273/0,731 =
1,741. Ecimu oTHOCHWTENbHas BIAXHOCTh C TEIUIOW CTOPO-
Hbl cocTaBiger 86,6%, TO Ui ONpeJeNeHus IPHUTOKa BO-
JTHOTO Tapa g,,um , paBHoro 0,848 1"/(M2 4), 3TO 3Haye-
HUE CIeayeT YMHOXHUTh Ha 3HAYEHHE BBIXOJA BOIIHOTO
mapa ge. » paBHoe 0,487. Ilpm 5TOM KOppeKTHpOBKa 3Ha-
yeHHUs N HEe yYUTHIBACTCS.

OTHOIICHUE 7, v -4y yBeNMUIUBaeTcs mo 2 - 1,741 =3,482,
MOTOMY 4TO tg %ue = 0,5 tg % . IlpuToK BOASHOrO mMapa IO-
BeImaercss no 3,482 - 0,487 = 1,696 r/(M2 4), T.e. IPU OT-
HOCHUTEJIbHOM BJIAXHOCTH 86,6% CTAHOBUTCS BIBOE OOIBIIE
MEePBOHAYAJILHOTO 3HAYCHHUSA. Pe3ynbTaT TmepeKphiBacTCs IO
MPUYHUHAM, U3JI0KEHHBIM BBIIIIE.

[IpuMeHeHHEe MeTOoga TPEYrOJLHUKOB IIOKAa3bIBacT, YTO
OTHOIIIEHWE PACUETHOTO MOJbeMa THIOTEHY3bl K (haKTH-
YECKOMY €€ TIOJbEMy, YMHOXEHHOEC Ha BBIXOJ BOJSHOTO
mapa uepe3 XOJIOJHYK CTOPOHY, JaeT TPUTOK BOJSHOTO
mapa ¢ TeIod cropoHbl. I[IpM 3TOM mMOI pacyeTHBIM IIOHH-
MalT TMOABEM THIIOTCHY3bl 10 (PAKTHYECKOTO YPOBHS Map-
[HAILHOTO JaBJICHHUS Ha TEIUIOH CTOpOHE, a mojJ (akThyec-
KAM - HAo0OpOT, TOoAbeM a0 (AKTHYECKOTO YPOBHA p
MPY KOTOPOM BBINAICHUS KOHJICHCATa €Ille HE MPOUCXOTHT.

CB00OOIHOE TMPOCTPAHCTBO BHINIE KPUBOH p,,. JMJAE€T BO3-
MOJKHOCTh OIPEICINTh TEMIEPATYPhl Ha IMOBEPXHOCTIX U
Ha TrpaHdnaXx cioeB. YToObl HAWTH TOYKH TEPECEUYCHUS C
WCKOMBIMU JIMHUSIMA ~TEMIIEpaTyp TOBEPXHOCTEH KOHCTPYK-
MM W TPaHUI[ CJIOEB, HY)XHO 3HAaYeHHWE CONMPOTHUBICHUMI
Teronepenadye 1/k HaHeCTM Ha HAaKJIOHHYIO MpSAMYIO, KO-
HEYHBIC TOYKH KOTOPOHM JIeKaT Ha JIMHHAX TEMIEpaTyp BHYT-
pEHHET0 W HApPY)KHOTO BO3JyXa, a JJIMHA COOTBETCTBYET
YUCIICHHOMY 3HA4YC€HHIO COINPOTHUBJICHHUS Terlonepenade (mpu-
MEHHUB TNOIXOIANIMHA MacmTad TpeyroibHHKa). Jlms 3Toro
NpsAMyI0 CIEAYET pa3felnTh JHUIIb B OTHOIIEHHH COIPOTHB-
JIEHWH TeIulonepeaade ¢ TEeIUIOOTAade. IJTOT METOJ MOXKET
BO MHOTHX CIy4asiX 3aMEHHUTh pacueT TpaJUcHTa TeMIepaTyp
U COKPaTHTh BpeMsA HCCICIOBaHUSA. TOYHOCTH NIpPH 3TOM €JI-
Ba M TIOCTPajaeT. 3HAHWE OTACITHHBIX 3HAUYCHUU TpaarueHTa
TOJIBKO TOTJA SBJISCTCS MPEUMYIISCTBOM, KOTJa IPUXOIUT-
csi paboTaTh €O MHOTUMH BapuWaHTaMH 3HAYEHHWH OOIIero
rpaueHTa

3.11. IlocTpoenne TPeyroJbHHKA ¢ MOMOIIbI0O KPHBOJIM-
HeiiHO#i KacaTeabHoM. OcHOBOM JanbHeHmMX aUQGY3HOH-
HBIX pPacueToB CIyXaT cojAepamuecs Ha pabodymx Tpa-
¢ukax (puc. 31) 7nHMHUM TpPaAWEHTOB TMAPUUAIBHBIX JaB-
JICHWi, KOTOpbIe 0003HauYeHbl HOMepamu 1, 2 u 3.

Pacuem ona nunuu 1. CreHa n3 aOCONIOTHO OJHOPOIHOTO
Matepuana wumeer tommmHy 0,36 M m  kodddummeHT Cco-
npotuBiaeHuss  guddysun  10.  CompotuBienue  auddy3uu

OTHOIIC-
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CTEHBI COCTaBIIACT, TakuM oOpa3oMm, 3,6 wm. Temmepary-
pbl Ha TOBEPXHOCTSIX PAaBHBI: C TemiIoW cTopoHsl +25°C,
¢ xomomHoit -11°C. Temmneparypa XOJOJHOW TOBEPXHOC-
TH COOTBETCTBYET TOYKE TMEPECCUCHHs] JIMHUW TIpajueHTa
mapruuanbHeIXx gaBiaeHud 1 ¢ kpuBot p = 80%. Jlunus
rpagueHTa MapluyalbHOTO AaBlIeHUs | MOXeT OBITh HENocpe-
CTBEHHO  HCIOJb30BaHa JUIS  TOCTPOCHHUS  TPEYrOJbHHKA.
OHna 3aMeHsieT cO0OH KPHBOJMHEHHYIO KacaTelbHYI0 K KpH-
BOH P, , TOUKA KacaHHS KOTOPBIX HAXOJIUTCS Ha JIMHHUU
Temmepatypsl -5°C.

Touka mnepeceueHuss nuHUM | ¢ JMHHEH TeMIIepaTypbl
+25°C nexut Ha BeICcOTe 1390 Ila, T.e. MO pacuery cooT-
BETCTBYET OTHOCHTCIIbHOH  BiaxHoctd 43,91%, kotopas
SIBJIIETCS TpefeNibHOM. Bo m30exkaHue o0Opa3oBaHUS KOH-
JleHcaTa B 30HE IUIOCKOCTH C KPUTHYECKOW TeMIlepaTrypoi
-5°C (rme KOHJCHCAT mpeBpaTtwics Obl B Jied), 3TO 3HA-
YEHHE HEJb3S IPEBbIIIATh.

Beixoq BOASHOTO Tapa HAXOJAWM W3 PABCHCTBA gy
= (402 - 191)/(0,6 1556) = 0,2260 I“/(M2"I). IIpuTox
BOJITHOTO TMapa paBeH g... = (1390 - 401)/(3-1475) =
= 0,2233 r/(M2 - 4). Tak Kak TPUTOK Mapa HEMHOTO MEHBIIIE,
YeM BBIXOJI, OTHOCHUTENbHAs BIIAXXHOCTh HE JOCTHraeT IIpe-
JIeTIbHOTO  3HaueHHs. JIMHUS TpajguieHTa MNapluuaibHOTO JaB-
neHust 1 mpoXoauT, TakuM 00pa3oM, HUXKE JIMHUH P4 -

Ecnu BMecTo KpHUBOJIMHEHHOW HCHOJB30BaTh  MPAMYIO
KacaTelbHYI0, TPUTOK BOJASHOTO Tapa OyAeT pPaBeH g.,um =
(1457 - 402)/(3 - 1475) = 0,2384 r/(M* - 9), a 3Hade-
HHE OTHOCHUTCIBbHOM BIaXHOCTH - 46,02%, dYTo BEHIIIE Mpe-
nensHOM Ha 2,1%.

Pacuem ona nunuu 2. CTeHa W3 OAHOPOIHOTO MarepHala
uveeT ToimuHy 0,32 M M KO3(QQHIMEHT COMPOTHUBICHUS
mupoysun 10 M. TemmepaTypbl Ha TIOBEPXHOCTSIX PAaBHBI:
Ha Temioi crtopoHe +29°C, nHa xomomHou -3°C. Tak Kkak
TeMIlepaTypa XOJIOJHOH TMOBEPXHOCTH COOTBETCTBYET TOYKE

[epeceyeHnss JIMHUM TpajueHTa HaplUajbHbIX  JaBICHUHN
2 ¢ xpuBot p = 80%, nuHUSA 2 MOXKET OBITh HEmoCpen-
CTBEHHO  HCHOJb30BaHa JUId IOCTPOCHUS  TPEYrOJbHUKA.

OHa 3aMeHsieT cOo0OW KPHUBOJMHEHHYIO KacaTeNbHYI0 K KpH-
BOM p,, , TOUKA KacaHus KOTOPHIX HAXOIUTCA Ha JIMHUU
Temmeparyp +5°C.

Touka mepecedyeHUs JHHUM TPaJAWEHTa TEeMIepaTyphl
+29°C nexwur Ha BbicoTe 2280 Ila, T.e. mo pacyeTy COOT-
BETCTBYET OTHOCHUTEILHOH  BIaXHOCTH 56,94%, xoTopas
SBIICTCS TpenenbHoi. Bo m30exaHwe oOpa3oBaHUS KOH-
JIeHcaTa B 30HE IUIOCKOCTH C KPUTHYECKOM TeMIepaTypoi
+5°C 3T0 3HAUCHUE HENB3S MPEBHIIIATS.

Beixom BOASHOrO mapa HAXOAWM W3 PaBEHCTBA g =
(872 - 381)/(0,8 1515) = 04051 ©/(M> - wu). [Ipurox
BOJITHOTO Iapa paBeH g,,.. = (2280 - 872)/(2,4 1447) =
= 0,4054 r/(M2 - 4). OTHOCHUTENbHas BJIAKHOCTH BO3TyXa
JIOCTUTAeT TIPEACIFHOTO 3HAYEHHUs, ITOCKOJIBKY B HCCIEIye-
MOW TOYKE JUMHHUS TpaJleHTa NapIUaIbHOTO JaBiICHUS 2
HE UMEET HUKAKOro pe3epBa.

IIpumenenue mnpsmMoil kacatenpHOM naer Touky Ilepece-
yeHuss auHEH Temmepatypel +29°C wHa Beicote 2345 Ila,
YTO 10 pacueTy COOTBETCTBYET OTHOCHTEIBHON BIAKHOCTU
58,57%. Ilpu 3TOM MPUTOK BOJASHOTO TIapa OyAeT paBeH
Coum = (2345 - 872)/(2,4 1447) = 04242 T/(M* - ).
[IpeBblmenre TPeNeNbHOTO 3HAYEHHUs] OTHOCHUTENBHON BIaX-
HOCTH BO3/lyXa COCTaBUT NMpuUMepHO 1,6%.

Pacuem ona aunuu 3. CTeHa n3 OXHOPOTHOTO MaTepHana
nveer TommuHy 0,165 M wu  xapaktepusyercss Kodpdu-
mueHToM  compotuBieHus  mud¢ysmm  10.  CompotuBie-
HHe anuddy3un cocraBuser , TakuM obOpasoM, 1,65 m. Tewm-
reparypel Ha TIOBEPXHOCTSX pPAaBHBI: Ha TEIUIOW CTOPOHE
+23,25 °C, na xomomHoit — +6,75°C. Tak kak Temrepary-
pa XOJIOAHON TOBEPXHOCTH COOTBETCTBYET TOYKE IIepece-
YeHUs JIMHUY [apUUaibHbIX JaBJIeHUH 3 ¢ KpUBOH p =
= 80%, nmuHUSA 3 MOXET OBITh HEMOCPEICTBEHHO HCIIONb-

30BaHa s IOCTPOEHHUA TpeyroipHUKa, OHa 3aMeHser
co00il  KpUBOJIMHEHHYIO  KacaTelbHYIO K  KPHUBOH P,
TOYKA COINPHUKOCHOBEHMSI KOTOPHIX HAXOAWUTCA Ha JIMHUU

Temnepartypsl +15°C.
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Touka mnepeceueHUs JMHUM 3 C JUHHEH TeMIepaTypbl
+23,25°C, nmexur Ha BeicoTe 2600 Ila, T.e. mo pacuery cooOT-

BETCTBYET OTHOCHTENbHON  BiaxHoctd 91,19%, xortopas
sSBIseTCs TpenenbHO. s Toro uroObl u30exkaTh 00pa-
30BaHUSA KOHJCGHCATa B 30HE INIOCKOCTH C KPUTHYECKOU

Temmeparypoi +15°C, 3To 3HauCHHE HENb3S NPEBHIIIATD.
Brixom BOASHOrO mapa HaXOIUM W3 PaBEHCTBA  gupx

= (1705 - 788)/(0,825 1472) = 0,7551 t/(M*-u4). pu-
TOK BOJSHOTO TMapa paBeH g, = (2600 - 1705)/(0,825%
x1438) = 0,7544 r1/(M2 - 4). OTHOcHUTEnbHAs BIAKHOCTH
JIOCTATACT TPEACIBLHOTO 3HAYCHHS, TOCKOJIBKY B  HCCle-

JlyeMOM MeCT€ JHMHUSA 3 He HMeeT MPAKTUYECKH HUKAKOIro
pesepaa.

[Ipumenenue npsMON KacaTeAbHOM JaeT TOUYKy Iepece-
yeHus JUHUM Temmepatypbl +23,25°C nHa BeicoTe 2622 Ila,
YTO MO pPacyeTy COOTBETCTBYET OTHOCHTEIBLHONW BIaXKHOC-
™ 91,96%. Ilpu 5TOM mPUTOK BOJSHOTO Mapa OymeT pa-
BEH Zuum = (2622 - 1705)/(0,825-1438) = 0,773 r/(m>x
X4). IlpeBblllleHHe NPENEIBHOTO 3HAYEHHUS OTHOCUTENIbHOU
BIaxHocTH coctaBuio 0,8%.

Ecnu mpoBectn wuccnenoBaHHe NpHU JIPYTHX TeMIiepaTypax
Ha TOBEPXHOCTU TEIUIOM CTOPOHBI, MOXXHO MOJIYYUTb IpPHU-
MEPHO TaKoH ke pe3yibTaT.

Ecmm BepmmHa TpeyroiapHMKAa TEIUIOH CTOPOHBI  JICKHUT
Ha JIMHUM TpajdeHTa MapLUaNbHBIX JaBJICHUI, NPUTOK BO-
JITHOTO TIapa COOTBETCTBYET €ro BBIXOAY, YPOBEHb Bep-
IIMHBl  TPEYroJbHMKAa - TPEAENbHOMY 3HAU€HHIO  OTHO-
CUTENIbHOM BJIAXKHOCTU BO3JyXa I CTAllMOHAPHOTO pEXH-
Ma BrlaromepeHoca. Ecmm (dakThuueckoe 3HAUYE€HHE OTHOCH-
TEIbHOM  BJIQXKHOCTH TPEBBINIAET MpeAeibHOE  3HAa4YeHHE,
TO IPUTOK BOJSHOIO Iapa IIPEBBIIAET €ro BBIXOA MU 3TO
IPUBOIUT K 00pa3oBaHuIO sapa KoHaeHcauuu. Ilpu sTOM
TpearnoiaraeTcsa, 4To IEpPeHOC BOJASHOTO Ilapa Takke MpoucC-
XOOUT B CTallUOHAPHOM pEXHUME M 4YTO MaTepHual SBISIETCs
OJIHOPOJIHBIM.

[IpenenbHoe 3HaueHHE BIAXHOCTU Uil JH000M TeMmepa-
Typhl TOBEPXHOCTH XOJOJHOMH CTOPOHBI JIGKHUT Ha KpUBO-
JTMHEHHON KacaTelIbHOW, (QopMa KOTOpPOH TMOBTOpsET (opMmy
COCEIHEH JIMHMM TIpaJucHTa NapUManbHbBIX JaBieHui. Hcko-
MO€ 3HAauYeHHE MOXKET OBITh NPOYMTAHO B TOYKE Iepecede-
HUS KpPHUBOJIMHEHWHON KacaTenbHOM C JIMHUEH TeMIepaTypsl
TEIUIONM TIOBEPXHOCTHM WJIM YCTAHOBJIEHO IIyTeM HHTEPIOJs-

nud. B COMHHUTENBHOM cliydae JIOJDKHA OBITh TPHHATA JIH-
HUs TpadueHTa MHaplUHMalbHbIX [JaBICHUI, HMEIomas OOIbIIYIO
KpuBH3Hy. Ecmu B pacmopspkKeHHHM TIOJIb30BaTeNss HET TOJ-
XOJSIIIETO  KPUBOJMHEWHOrOo  IIAa0JIOHa, MOXXHO  HaHECTH
HEOOXOJMMYI0 KPUBYIO Ha KaJIbKy M HCIOJb30BaTh €€ B
KadecTBe mabiIoHa.

Ecnmm HyXHO omnpeneauTh MNpeAeibHYI0 BIAXHOCTh BO3-
IyXa Ha TEIION CTOpOHE, TeMIlepaTypa KOTOPOTO TIPaKTH-
YeCKH ITOYTH BO BCEX CIydasx BBIIIE TEMIIEPaTypbl BHYTpPEH-
HEl TIOBEPXHOCTH, TOYKY IIepeceueHus] KpPHUBOJIMHEWHOW Ka-
CaTeNBbHON C JIMHHUEHW TeMIepaTyphl IMOBEPXHOCTH IPOCHHUPYIOT
Ha JIMHUIO TEMIepaTypsl BHYTPEHHETO BO3AyXa, TJI€ HCKO-
MOE 3Ha4YeHHE MOXeT ObITh JMOO MPOYTEeHO, JHOO orpenese-
HO IIyTeM HWHTEpHoJsIuA. B 3TOM cioydae moiydaeTcs MeEHb-
mee 3HadeHwWe Ecium BMecTO KpUBOJIMHEHHOW  WMCIONB30-
BaTh IPSAMYIO KacaTelIbHYIO, TOYKa IepeceueHus Oyner
pacronaratbCsi BBINIE W JACT 3HAYCHWE OTHOCHUTEIHHOW BIAXK-
HOCTH, TMpEeBBINAlONIee NpeaeabHoe 3HadeHHe. KoHTpobHEBIC
pacueTsl, TPOBEAEHHBIC I TpPeX JHUHUA TPagueHTOB TMap-
[HANTbHBIX JABICHHWH, JAlOT TMPEBBIIICHHC MpPEACIbHBIX 3Ha-
YCHHM OTHOCHTEIBLHON BIAXHOCTH OT 1 1o 2%. Pa3HocTh
10 OTHOLICHWIO K TIPEJCIbHOMY 3HAYEHHIO TeM OoJblle
yeM OoJpllle TpagueHT TemIeparyp. Pasymeercs, MOXKHO
pabotaTh W C MPSIMOJMHCHHBIMH KacaTeJIbHBIMH, HO B 3TOM
cioydae HeoOXoauma IIOCHeAylomas KOPPEKTHPOBKA  IOJY-
YCHHBIX 3HAYCHHH OTHOCHUTEIBLHOM BIIAXKHOCTH. Tak Kak
OTHOCHTEIbHAS BJIAKHOCTh HApY)XKHOTO BO3AyXa B CpeaHEeM
3a TOJ HE BCerja JIOCTHraeT YCTaHOBJICHHOTO B pabouyux
rpadpukax 3HaueHus 80%, pe3yabTaThl ONPEICICHUH Ipe-
JIENbHBIX BIQXHOCTEW M OanaHca BIard CO3Jal0T HEKOTOPBIH
3amac. J[lns mpoBeneHus Oosiee TOYHBIX PacdyeToB  CIIEYeT
OINEPUPOBATh  CPEAHEMECSYHBIMA  3HAYEHUSAMH  BIKHOCTH
Hapy)KHOTO BO3[yXa M OTKA3aTbCsl OT TPUMEHEHUS Hampas-
JISTFOIUX KPUBBIX.

IomBonst wWTOTH, CIEIyeT KOHCTaTHPOBATh, UYTO MEMOO
mpey2oibHUKO8 OTBEYaeT BCeM TpeOOBaHHSIM pacyeToB IO
mupdy3u W KOHACHCAIMM BOASHOTO Tapa; €ro TJaBHBIMHU
MPEeUMYILECTBAMH  SBJISIOTCA MPOCTOTA, SICHOCTh M Harfsa-
HOCThb, a Takke IpsMas CBsI3b C pacueTaMH TeIulonepesaa-
yiu. TOYHOCTH pE3yNbTATOB 3aBUCHUT JIUIIb OT COOTBETCTBHUS
PACUETHBIX JaHHBIX (AKTHIECKUM JUIA TE€X WIH HHBIX Ma-
TEepHUaJoB.
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Ipunooicenue. JlaHHBIE 0 BAYKHSHIIINX CTPOUTEIILHBIX MaTepraax
JUTSL PACYETOB 10 CTPOUTENBHOI (PH3HKE (B3SITHI U3 PaOOT IO HOPMUPOBAHHIO,
CBSI3aHHBIX € MOJrOTOBKOH K HoBoMY m3zianuio DIN 4108)

Ne Haspanue ITnoTHOCTS, Kosdpduument Kosdpduument 3HaueHue
ILIL Kr/m® TETJIONPOBOJI- COMpPOTHUBIIC- LM
HoctH A, Hust (uddysun Au
Bt/(m - K) u
. ITykaTypKa, CTAKKA
1.1. 3BecTKOBBII pacTBOp, IIEMEHTHO-U3BECTKOBBIH 1800 0,87 15 13
pacTBop
1.2. IlemeHTHBII pacTBOp 2000 1.4 25 35
1.3. VI3BeCTKOBO-TUIICOBBIH PacTBOP, THUIICOBBIN 1400 0,7 10 7
PacTBOp, aHTHIPUTOBBIHA PAacTBOP
1.4. I'uncoBas mwTykatypka 0e3 3amonHuTeNs 1200 0,35 6 2,1
1.5. AHTUAPUTOBAS CTSDKKA 2200 0,7 12 8.4
1.6. IlemeHTHAas CTsDKKa 2200 2 35 70
1.7. Marne3uanbHast CTSDKKa:
1.7.1. OCHOBaHHME IO MOJIBI, TIOICTHIIAIOIINE CIION 1400 0,47 10 4.7
1.7.2. COopHBIe IIHUTHI AJIS T10JI0B, BEPXHUIT CIIOM 1600 0,7 15 10
2. BoJsbuiepazMepHble KOHCTPYKIHH
2.1. OO0bI4HbII 6eTOH (0ETOH Ha rpaBUH WK HIeOHE C 2400 2,04 110 224
3aKHYTOH CTPYKTYpOH), ’Kene300eToH
2.2. Jlerkuit 6eTOH NOPUCTOH CTPYKTYpHI: 1600 0,81 12 9,7
22.1. Ha IJIOTHOM 3aloJIHUTENIE, HAPUMEpP TPAaBUU 1800 1,1 14 15
2000 1.4 16 22
22.2. Ha MOPHCTOM 3aMOJIHUTENE, O3 TPUMEHEHHS 600 0,23 3 0,7
KBapIIEeBOIO MecKa 700 0,27 4 1,1
800 0,29 5 14
1000 0,35 6 2,1
1200 0,47 8 3,8
1400 0,58 10 5,8
1600 0,76 12 9,1
1800 0,93 14 13
2000 1,1 16 18
2.3. Jlerkuii 6ETOH 1 *ene300€TOH IUIOTHOM CTPYKTYPBI:
2.3.1. C IOPHUCTBHIMU 3aIOJHUTEISIMU 1000 0,47 9 42
1200 0,59 12 7,1
1400 0,72 15 11
1600 0,87 18 16
1800 0,99 21 21
2000 1,2 24 29
2.3.2. C 3aIOJHUTEIISIMU U3 KepaM3HTa, HaTypalbHOU 800 0,3 5 1,5
MeM3bl U BYJIKAHMYECKOMH JIaBbl, 0€3 HCIOIb30- 900 0,35 6 2,1
BaHMS KBapIIEBOTO TIECKa 1000 0,38 7 2,7
1100 0,44 8 3,5
1200 0,5 9 4,5
1300 0,56 10 5,6
1400 0,62 11 6,8
1500 0,67 12 8
1600 0,73 13 9,5
2.4. T'azoberon aBroknaBHoro TBepaeHus (DIN) 400 0,14 3 0,4
500 0,16 4 0,6
600 0,19 5 0,9
700 0,21 6 1,3
800 0,23 7 1,6
3. IManean
3.1. CreHoBble manenu u3 jerkoro 6erona (DIN 18 162) 800 0,29 9 2,6
900 0,32 10 32
1000 0,35 11 3.8
1200 0,47 13 6,1
1400 0,58 15 8,7
3.2. IManenu u3 ra3006eTOHa HEAPMUPOBAHHBIE, C HOPMAIIb- 500 0,22 6 1,3
Hoit TommuHo# mBoB (DIN 4166) 600 0,24 7 1,7
700 0,27 8 2,2
800 0,29 9 2,6
3.3. CTeHOBBIE IIAHENN U3 TUIICA TAKXKe C IIOpaMH, 600 0,29 3 09
ITYCTOTAaMHU WJIH TOPUCTBIMHU 3aIIONTHUTEISAMU 750 0,35 4 1,4
(DIN 180163) 900 0,41 5 2
1000 0,47 7 33
1200 0,58 9 52
3.4. I'uncokapronnsie mmutsl (DIN 18 180) 900 0,21 8 1,7
3.5. Acb6ectouemenTrbie mmthl (DIN 274) 2000 0,58 50 29
4, Knaaka ¢ pacTBOPHBIMH IIBAMH
4.1. Knanxa u3 crpontensHoro kupnuda (DIN 105)
4.1.1. TonHOTENbIN KIMHKEPHBII KUPIUY 2000 1,05 100 105
4.1.2. ITycToTenblii KIMHKEPHBII KUPIUY ¢ BEPTUKAIIb- 1800 0,79 70 55
HBIMH ITyCTOTAaMU
4.1.3. Kuprnuuy: moHOTeNbIH, MyCTOTeNbIH, TOPUCTHII 600 0,35 5 1,7
1 BBICOKOTIPOYHBIN 700 0,38 6 2,3
800 0,41 7 29
1000 0,47 8 3,8
1200 0,52 9 4,7
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IIpoodoaicenue npunodicenus

Ne Haspanue ITnoTHOCTS, Kosddunument Koaddunment 3HaueHue
ILIL Kr/m® TEIJIONPOBO- COIPOTHUBIIE- LM
HocTH A, Hust uddyzun Au
Brt/(m - K) u
42 1400 0,6 10 6
1600 0,7 10 7
1800 0,79 11 8,7
2000 1,05 13 14
Knanka u3 cunukatHoro kupruya (DIN 106) %(2)88 8’26 g g
1400 0,7 10 7
1600 0,79 12 9,5
1800 0,99 15 15
2000 1.1 24 26
43 Kunaznka u3 nntako6iokos (DIN 398) 1388 8"5‘3 ?0 ‘5‘5
1400 0,58 11 6.4
1600 0,64 13 8,3
1800 0,7 15 10
2000 0.76 18 14
4.4 Knaaka n3 OETOHHBIX KAMHE#H - - - -
44.1. ITycroTenble KaMHM M3 JIETKOTO GETOHA 600 0,35 3 1
(DIN 18 149) 700 0,4 4 1,6
800 0,47 5 23
900 0,56 6 34
1000 0,65 7 4,5
1200 0,77 8 6,2
1400 0,91 9 8,2
1600 1.05 9 94
44.2. ITycrotenbie 010KM U3 Jerkoro 6eToHa
(DIN 18151) ¢ mopuctbiMu JoO6aBKaMH,
0e3 KBapIIeBOrO MecKa
4.4.2.1 | KamHH TONIHHOK 500 0,3 3 0,9
' d <240 Mmm 600 0,33 3 1
d <300 Mmm 700 0,36 4 1.4
d <365 Mmm 800 0,4 5 2
900 0,45 6 2,7
1000 0,52 6 3,1
1200 0,61 7 43
1400 0.73 8 5.8
4.4.2.2 | KaMHH TOIIMHON
' d <300 Mmm 500 0,3 3 0,9
d <365 Mm 600 0,35 4 1.4
700 0,4 5 2
800 0,47 6 2,8
900 0,56 6 34
1000 0,65 7 4.5
1200 0,77 8 6,2
1400 0.91 9 8.2
4.4.3. TosHOTEIBIE KAMHH M3 JIETKOTO OeTOHA
(DIN 18 152)
4.4.3.1 | ITonHoTelbie KAMHU 500 0,33 4 1,3
' 600 0,35 4 14
700 0,38 5 1.9
800 0,41 6 2,5
900 0,44 7 3,1
1000 0,47 8 3.8
1200 0,52 9 4,7
1400 0,64 9 5.8
1600 0,79 10 79
1800 0,88 12 11
2000 1.05 14 15
4.4.3.2 | TlomHoremnsie OJIOKH 500 0,3 3 09
' 600 0,33 4 0,3
700 0,36 5 1,8
800 0,41 6 2,5
900 0,44 7 3,1
1000 0,47 8 3.8
1200 0,52 9 4,7
1400 0,64 9 5.8
1600 0,79 10 79
1800 0,88 12 11
2000 1,05 14 15
44.4. ITycrotenbie 6110ku, T-00pa3HbIe MyCTOTENbIC
KamH1 13 00BI4HOTO OETOHA TIIOTHOM CTPYKTYpBI
(DIN 18 153)
4.4.4.1 | KaMHH TOIIMHON
' d <240 mm
d <300 Mmm <1800 0,92 15 14
d <365 Mm
4.4.4.2 | KaMHH TOIIITHON
' 300 Mmm
365 MM <1800 1.28 18 23
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IIpoodonicenue npunodicenus

Ne Haspanue ITnoTHOCTS, Koa¢pdunuent Koo dunuent 3HaueHue
ILIL. Kr/M® TETUIONPOBOI- COIPOTHUBIIE- LM
HOCTH A, aust uddysun Au
Bt/(Mm - K) U
4.5. Knanka u3 ra300eTOHHBIX 0JI0OKOB 500 0,22 6 1,3
(DIN 4 165) 600 0,24 7 1,7
700 0,27 8 22
800 0,29 9 2,6
5 Tennon30IIHOHHbIE MATEPHAJIbI
5.1 Ha 0a3e MUHEPAILHOTO U PACTHTEIBHOTO BOJIOKHA
(DIN 18 165)
I'pynma npoBogUMOCTH
035 Ot 8 1o 500 0,035 1,1 0,04
040 0,04 1,2 0,05
045 0,045 1,3 0,06
050 0,05 14 0,07
5.2. Ha ocHoBe npoOku, MpoOKOBbIE IIUTHI
(DIN 18 161)
I'pynna npoBoaumoctu
045 Ot 80 mo 500 0,045 20 0,9
050 0,05 25 1.2
055 0,055 30 1.6
5.3. Ienomnactsr (DIN 18 164)
53.1. XKecTkuit neHOMOIUCTHPOI
I'pynna npoBoxumoctu 0,041 37 1,5
030 0,03 50 15
035 0,035 43 L5
040 0,04 38 15
Msirkuit NEHONONUCTUPOI 215 40
220 45
=230 50
OKCTPYANPOBAHHbIH MEHOMOIUCTUPOIT 225 0,035 120 42
5.3.2. JKecTkuii neHOMoIMypeTaH, IIUTHI 0,035 35 1,2
(DIN 18 164):
IIJIUTHI, PACIIOI0KEHHBIE MEXKTy IIPOHUL[AEMBIMHU CIIOSIMU 0,029 oo
TOKPBITHS
IpyIIia IPOBOJIHUMOCTU
025 0,025
030 230 0,03
035 0,035
5.3.3. JKecTkuii NEHOIIACT HAa OCHOBE (PEHOIBHOM 0,041 40 1,6
CMOJIBI
IpyIIa IPOBOJIHUMOCTU
035 0,035
040 0,04
54. IleHONIaCTHI, BCITy4EHHBIE B KOHCTPYKIIMK
(DIN 18 159)
54.1. Ienonomyperan =230 0,03 30 0,9
54.2. IeHonmacT Ha OCHOBE MO4YEBHHOpEHOIODOP- 210 0,04 3 0,12
MaJIbJICTHIHON CMOJIBI
5.5. TTenoctekio (DIN 18 174)
To xe, T T-2 0,055 oo
TpyIIa IpOBOTHMOCTH
050 Or110 0,05 oo
055 10 150 0,055 00
060 0,06 oo
5.6. Jlerkue cTpoUTENbHbIE IUIUTHI U3 JPEBECHOM Ot 400 0,093 5 0,46
meperu (DIN 1 101) 110 60
5.7. MHoOroc0iHbI€ JerKHe CTPOUTEIIbHbIE 0,041 15 0,062
mwutel (DIN 1 104)
6. JlepeBo U ipeBecHbIe MaTepHAJIbI
6.1. HarypansHoe nepeBo
6.1.1. Jlyo 800 0,21 60 12,6
6.1.2. Byk 800 0,17 50 8,5
6.1.3. Enb, nuxTa, cocHa 600 0,14 70 9.8
6.2. JlpeBecHbIe MaTepuabl
6.2.1. Kneenas danepa (DIN 68 705) 600 0,14 70 9.8
6.2.2. JIpeBecHO-CTPy)KEUHBIE ITUTHI
6.2.2.1 Inockue npeccoBanusie muthl (DIN 68 763) 700 0,14 70 9.8
6.2.2.2 Oxcrpy3uonnsle HThl (DIN 68 764) 700 0,17 70 11,9
6.2.3. JlpeBecHo-BonokHucThIe InThl (DIN 68 750)
6.2.3.1 TBEpAbIE 1000 0,17 60 10,2
6232 MATKHE 200 0,047 4 0,19
300 0,058 5 0,29
7. O0M10BOYHbIE H TePMETH3HPYIOLIHE
MaTepHAJIbI
7.1. ITokpbITHS TTOTIOB
7.1.1. JInnoneym (DIN 18 171) 1000 0,17
7.1.2. JIuHONEYM C BBICOKMM COZICp)KaHUEM MPOOKOBO 700 0,081
myku (DIN 18 172)
7.1.3. JIByxcnoitHoe quHoneymHoe nokpsitue (DIN 28 173) 1000 0,12
7.14. TMonuMepHbIe MOKPBITUS TIOJIA 1500 0,23 30 000 6 900
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Ne Haspanue ITnoTHOCTS, Koa¢pdunuent Koo dunuent 3HaueHue
ILIL. Kr/M® TETUIONPOBOI- COIPOTHUBIIE- LM
Hoctu A, Hust 1udyzun Au
Br/(m - K) i
7.2. I'epmeTn3upyromye MaTepuast
7.2.1. Acdanbt 2000 0,7 20 000 14 000
7.2.2. Burym 1200 0,17 50 000 8500
7.23. KpoBebHbIE KaPTOH U THIPOH3O0JISLIHOHHbIN
MaTepuall (JINCTOBOH WM PYJIOHHBIN)
7.23.1. CrpowurenbHbiii kaptoH (DIN 52 129) 1200 0,17 2 500 425
7.232. KposensHslii kapTon (DIN 52 128) 1200 0,17 15 000 2550
7.2.4. [IneHky u pyJIoOHHAS THIPOU3OISLUS U3
acTMace (TepMOIUIACT U AJIACTOMEPHI)
7.2.4.1. THomueuauaxnopun (IIBX) 1300 0,16 20 000 3200
7242. TonusTunen xnopuposanuslit (I19X) 1300 0,18 30 000 5400
7.2.43. Tonunzobyruiex (ITUB) 1600 0,3 260 000 78 000
7.2.4.4. Orunen-cononmumepusat-6urym (OKb) 1050 0,16 50 000 8000
7.245. Byrunkayuayk (BK) 1100 0,3 500 000 150 000
7.2.4.6. Tomuxnoponpen (ITXO) 1500 0,4 45 000 18 000
724.7. CynbdoxnopupoBanHslit nonusTuieH (CXI19) 1400 0,35 55 000 19 250
7.2438. OruneHo-nponuieHoBbli kaydyk (OI1K) 1200 0,3 95 000 28 500
7.2.4.9. DrtunenoBuamianerat (OBA) 1400 0,35 4000 1400
8. TIpouune CTPOUTEILHBIE MATEPHAJIbI
8.1. 3achInKu:
8.1.1. M3 IOPUCTHIX MaTEpUaIoB
BCITy4EHHBIH MEPIUT <100 0,06 2 0,12
BEPMUKYJIUT <100 0,07 2 0,14
pOOKOBast KPOIIKa <200 0,05 3 0,15
TEPMO3UT <600 0,13 3 0,39
KEepaM3HUT, BCITy4EeHHBIH ClIaHel] <400 0,16 3 0,48
IIEM30BBLIH 1e0EHb 1000 0,19 4 0,76
BYJIKAHHYCCKUH TY( 1200 0,22 4 0,88
1500 0,27 5 1,35
8.1.2. U3 TeCKa, TpaBus, EeOHs 1800 0,7 4 2,8
8.2 Kepamuueckas mimrka 2000 1,05 250 262
8.3 Crexiio 2500 0,81 oo
8.4. EcTecTBeHHBIH KaMeHb
8.4.1. Kpucrammyeckue meraMophuIecKe mopoIbl 2800 3,5 300 1050
(rpaBuii, 6a3aybT, MpamMop)
8.4.2. OcaouHbIe TOPHBIE OPO/IBI (IECYaHUK, 2600 23 30 69
PaKOBHUCTBII N3BECTHSIK)
8.4.3. BynkaHnueckne HopuCThIe TOPHBIE MOPOIBI 1600 0,53 18 9,5
(ty¢o)
8.5 Hapy»xHble 00MIIOBKU U3 CTEKIOMO3aUKH 2000 1,16 250 290
WK KEPaMUKH
8.6. Tennozanmrhas mwrykatypka (DIN 18 550) 600 0,2 4 0,8
8.7. Meranbt
8.7.1. Craib, 4yryH 7850 58 oo
8.7.2. Menp 8900 384 oo
8.7.3. AnroMuHHAN 2700 204 oo
8.7.4. BpoH3a, muTeliHas 0J0BSHHOLMHKOBAs 8700 64 =3
OpoH3a
8.7.5. CuHel 11300 35 oo
9. TlokpbITUS, 00,12 1a1011€ CBOHCTBOM YMEHbIIATH
NapoNpoHULIAHNE
9.1. Oxpacku
9.1.1. Juodan:
JIBYXCJIOWHOE MOKPBITHE 0,25 24 000 6
TPEXCIOWHOE MOKPHITHE 0,25 37 000 92
9.1.2. MenaMuHOBast cMoJIa 0,2 30 000 6
9.1.3. DnoKcUIHAas CMOoJIa:
JIBYXCJIOHHOE MOKPBITHE 0,2 60 000 12
TPEXCIOWHOE MOKPHITHE 0,3 70 000 21
9.14. TonusdupHas cMona, apMUPOBaHHAS CTEKIOBOJIOK- 1,5 50 000 75
HOM
9.1.5. Tepo3son [] 843-10 2 25 000 50
9.1.6. Jlak Ans0epta Nel 0,15 110 000 16,5
9.2. Bymaru 1 KapTOHBI
9.2.1. ButrymusupoBanHas Oymara 0,3 3000 0,9
9.2.2. IInenxa myButepma (IIBX) 0,03 0,04 14 000 0,472
9.2.3. Kopomnacr, uepnsiit (ITBX) 0,15 0,2 28 000 42
9.2.4. KoporteH, uepHsIit 0,2 0,22 150 000 30
9.2.5. Inenka Ocradana (monurepedranar) 0,04 0,045 140 000 5,6
9.2.6. Hpna (mapousosnsiust) 0,4 0,25 40 000 16
9.2.7. Banopekc
HOpPMaJIbHbIN 0,8 0,55 4000 3,2
OUTYMHU3UPOBAHHbIH 0,8 0,75 7000 5,6
OUTYMM3UPOBAHHBIN U € IECYAHOH MOCHITKON 2,2 2,4 15000 33
cynep, OUTyMH3HPOBAHHBIH € TeCUaHOH 2,2 29 140 000 308
MOCBIIIKOH ¥ aFOMUHUEBO# (oibroii 0,1 Mmm 0,8 0,75 300 000 240
CyIep ¢ alFOMUHUEBON (DOJIBION TONIIMHOM
0,1 Mmm
9.2.8. AmomunueBast Goibra, 1yoIupoBaHHas 0,025 0,1 700 000 17,5
To xe 0,1 0,3 2 100 000 210

Ipumeuanne. Copepxammecs B JaHHOH Tabmume 3HaveHHs KoddduuueHta comporuBieHHs Juddy3HH BOISHOrO Iapa A CleIyeT pacMaTpH-
BaTh KaK OPHEHTHPOBOYHBIC. Y OTACNBHBIX MATEPHAOB MOXET HMEThb MECTO 3HAUHMTENBHBIH pPa3dpoc ONBITHBIX 3HAYCHWH, BEIMYHHA KOTOPOTO CY-
IIECTBEHHO TIIPEBBINAET pa3bpoc 3HaueHMi Koddduimenta TemronpoBogHocTH. OT yka3aHMS HEJOCTaTOYHO HAASKHBIX BEPXHHX M HIDKHHX IIpefefb-
HBIX 3HAUCHHIT aBTOPBI CO3HATENbHO OTKA3AIIHCh.
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