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FOCT P 55655— 2013
(UCO 7345:1987)

HALULWOHATI/MDBbHGLB A CTAHOAPT POCCUNCKOWN PEOLEPALUNMN

TEMNNOBAA NaonAauna

dnu3nyeckne BeNUUYNHLI N oNpepeneHns

Thermal insulation. Physical quantities and definitions

[Nata BBegeHuns — 2015—- 07— 01

1 O6nactb NpUMeHeHUA

HaCTOﬂLLl,VIVI CTaHgapT onpefendaet dJVISVI‘—IeCKVIe BE€/IMYUHbI, UCNONb3yeMble NpN onucaHUn Tennon3ons-
Uun 34aHNIA, N COLEPXUT COOTBETCTBYHOLW ME CUMBONbI U eANHNLbLI U3MepeHus. NMOCKONbKY cTaHAapT npegHa-
3HayeH ANS UCNONb30BaHUA B CTPOUTENbLCTBE, onpeAeneHna (U3nyecknx BeNNYUH faTCA NPUMEHUTENbHO K
CTpOUTEe/sIbHbIM MaTepunanam u orpaxgawuwmm KOHCTPYKUUAM 34aHuniA.

2 HopmaTuBHbIE CCbINKK

B HacToswWweM cTaHhapTe UCMO/b30BaHA HOPMATWBHAA CCbiZIKa HA CNeAylWwnii cTaHgapT:
FOCT P NCO 16818 MNpoekTupoBaHue okpyxatwwei cpeabl 3gaHus. P (eKTMBHOCTL UCMONb30BaHUS
3aHeprun. TepMuHonorus

MpumeuyaHue — [pu NOML30BAHUM HACTOSLLMM CTAHLAPTOM LieIeC006pa3HO NPOBEPUTL JENCTBUE CCbITOYHBIX
CTaHAapTOB B MH()OPMALMOHHOI CUCTEME OBLLErO MO/b30BaHUS — Ha 0hMLMabHOM caiiTe deaepasibHOro areHcrea no
TEXHUYECKOMY PErysiMpoBaHuio 1 METPOJIOTUN B CETU MIHTEPHET /I MO eXerogHoMY MHDOPMaLMOHHOMY yKa3aTesio «Ha-
LiMOHabHbIe CTaHAapTbl», KOTOPbI OMy6IMKOBaH MO COCTOSIHWIO Ha 1 SiHBaps TEKYLLEro roga, U no BbiMycKam exemecsiy-
HOTO UHC(HOPMALMOHHOIO yKa3aTe st «HaumoHabHble CTaHAAPTLI» 3a TeKyW it rog. EC/in 3aMeHeH CCbIMIOUHbIN CTaHaapT,
Ha KOTOpbIl flaHa HeAaTUpPOBaHHAs CCblKa, TO PEKOMEHAYeTCsl UCMOob30BaTh AeMCTBYIOLLYI0 BEpCUI0 3TOro cTaHgapTa
C YYETOM BCEX BHECEHHbIX B AaHHYI0 BEPCUIO M3MEHEHWIA. EC/in 3aMeHEH CCbIMIOUHbIN CTaHAapT, Ha KOTOpbI/A AaHa faTu-
poBaHHas CCblfKa, TO PEKOMEHAYETCS MUCNO/b30BATL BEPCUI0 3TOM0 CTaHAAPTa C YKa3aHHbIM BbllLe FOA0M YTBEPXAEeHUs
(NpuHsTMS). Ecnn nocne yTBepXAeHUs HACTOSALLEro CTaH4apTa B CCbIOYHbIN CTaHAAPT, HA KOTOPbIN faHa AaTupoBaHHas
CCblNIKa, BHECEHO U3MEHEHVe, 3aTpar1BatoLiee NooXeHre, Ha KOTOpPOe fiaHa CCblKa, TO 3TO NMOJIOXKEHNE PEKOMeHAyeTcs
NpUMeHsTb 6e3 yyeTa [aHHOro U3MeHEHUs. ECN CCbIMOYHbIV CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOMI0XKEHNe, B KOTOPOM
[ilaHa CCbIfiKa Ha Hero, PeKOMeHAYeTCsl MPUMEHSITb B 4acTy, He 3aTparuBaloLLeil 3Ty CChInky.

3 ®dusnyeckue BeNIMUYUHLI U onpepeneHnsa

MHULA
M3n4eCK1e BENMUNHBI 1 On| HUA BennuvH Eal
Dr3nYeCKre Bes onpezerne e/ a U3MepeHis
31 TennoTa, TeNN0BON NOTOK
311 TennoTa: KONUYECTBO TENJOThI Qv DK
3.1.2 TennoBoil NOTOK— KOMNYECTBO TEN/IOThI, NPOX0AsLLel B eANHULY BPEMEHN 0 Br
B Hanpas/IeHUW NMPOTUBOMOJIOXKHOM FpafueHTy TeMnepaTypbl:
o A
dz

N3paHue ouymansHoe
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3.1.3

3.2
321

Dur3nyecKre BeNMUnHbLI 1 onpeaeneHus

MAOTHOCTb TENIOBOTO MOTOKA — OTHOLUEHWE TEM/I0BOro MOTOKa K njowa-
LM MOMEepeyHoro ceyeHusi NoToka, T.e. MOTOK, NMPUXOZALMACA Ha eanHuLy
NI0WaAN CeYEHNs!, MEPNEHAVKY/IPHOTO K HANPaB/IEHUI0 NOTOKA:

dA

MpumeyvyaHne — B psge cnyyaeB HEO6XOAUMO YTOUHATb «MNOT-
HOCTb» YKa3aHWeM Ha ee OTHOLLIEHME K NOBEPXHOCTM: «MOBEPXHOCTHASA NOT-
HOCTb» BO M36exaHne nyTaHulbl C «/IMHENHOW NAOTHOCTbIO»(2.4).

NInHeliHass NNIOTHOCTb TEM/IOBOr0 NOTOKA — OTHOLWEHWE JINHeRHoro Te-
N0BOro NOTOKA K €ro AJiMHe, T.e. TENI0BOI NOTOK, NpUXOASLLMIACA HA eanHN-
Uy ANNHbI BAOJ/Tb NOTOKa:

_ dq

q,~~df

Tennodusnyeckme xapakTepucTukm matepmana

TennonpoBOAHOCTb — KO3(hhMLMEHT NPOMOPLUOHANBHOCTY B AnddiepeHLm-
a/IbHOM YpaBHEHMU CTaLMOHAPHOTO0 TEMMNEPATYPHOro Nonsi — 3akoHa dypbe:
q=-Xgrad | .

MpumeuvaHuns

1TennonpoBOAHOCTb YACEHHO paBHa TEM/I0BOMY NOTOKY, NPOXOAALLEeMY
CKBO3b eVHULYY MOBEPXHOCTU, NepneHANKYNSPHOA HanpaBieHWto TenIo0Bo-
ro NOToKa, Npu rpagneHTe Temnepartypbl, PaBHOM efuHULLE TeMnepaTypbl Ha
eiIMHNLLY ASINHBI.

2 3HaK «MUHYC» B ypaBHEeHUN Pypbe nokasbiBaeT, YTo BO3pacTaHne Tem-
nepatypbl NPOVCXOAMT B CTOPOHY, NPOTUBOMO/IOXHYIO TEM/IOBOMY MOTOKY.

3 KoachduumneHT TennonpoBogHOCTM Matepuana 3aBuCWUT OT psaga na-
pameTpoB, Cpefu KOTOpbIX XMMWYECKUii cocTaB mMaTepuana, ero CTpykrypa,
N0THOCTb, BI&XHOCTb, TeMneparypa v ap.

4 Tak kak nogasnsioliee 60/bWNHCTBO CTPOUTENbHbIX MaTepuasnos AB-
NATCA NOPUCTLIMU, COCTOSALLMMMN U3 CKeNeTa 1 Nop. B KOTOPbIX COAEPXKUTCA
BO3[yX, a TEenI0MpoBOAHOCTL BO3AyXa 3HAUYMTE/IbHO MeHbLIe TemnonpoBo-
[HOCTW CKefleTa mMartepuana, To Ten1onpoBoOAHOCTL MaTepuana pasHa HeKo-
TOpOIi «CpeAHeli» BEMUMHE MexXay TenIoNpoBOAHOCTLIO CKefleTa 1 Bo3gyxa.

5 B CBfA3M C MOPUCTOCTbIO TEM/IONEPEHOC B CTPOUTESIbHLIX Martepuanax
INIOKET OCYLLEeCTBAATLCA TPEMSA MyTAMU: KOHAYKUMEN — TennonpoBOAHOCTbIO
(T.€. HENnocpeCTBEHHO MO CKefleTy), KOHBEKLMeNR 1 n3nyyeHnem (BHyTpu nop).

6 MNyTem KOHAYKLUM OCYLLEeCTBAAETCA Tenjonepeaaya B CKesnere cTpou-
TefbHbIX MaTepuanos. Npu 3TOM coyeTalTca ABa BUAa TENNOMNPOBOAHOCTH,
06yCNOB/IEHHbIE pa3NnyvemM KOHAYKTMBHOW Tenjonepegauyn: TensionpoBo-
AHOCTb. BbI3BaHHAA YNpyrMMu TensioBbiIMW KonebaHusiMu rpynn atomMoB B
CTPYKTYPHOIi pelueTke maTepuana, W TennonpoBOAHOCTb, 06YCMOBEeHHAas
Andbdpysneii 3n1eKTPOHOB BHYTpU MaTepurana, T.e. 31eKTPonpoBOAHOCTbIO Ma-
Tepvana. O6Lwasn TennonpoBOAHOCTb CKeeTa maTepuana paBHa Cymme aTux
ABYX cocTaBnsAwWmMX. BTopoil BUA KOHAYKTUBHOV TenI0NpoBOAHOCTMN AN He-
MeTaI/IM4ecKnx CTPOUTE/IbHLIX MaTepuasioB MMeeT Hebosbluoe 3HayeHue,
NMOCKO/IbKY UX 3M1EKTPOMNPOBOAHOCTL Masa.

7 Uem TaxKenee atoMbl UM aTOMHbIe pynnbl, o6pasyoLlne Kpuctaiibl
maTepuana u yem cnabee OHV Mexay co60t0 CBA3aHbl, TEM MEHbLUEe Tenno-
NpoBOAHOCTL MaTepuana.

8 C yMeHblueHMemM MJ0THOCTU maTepuana ero TensonpoBoAHOCTbL X
yMeHbLUaeTCs, Tak Kak CHMKaeTCcs BAWAHME KOHAYKTUBHOIN cocTaBnsioLeit
TENnJI0NpoBOAHOCTN CKefleTa MaTepuana, HOo. OfHaKo, Npu 3TOM Bo3pacTaeT
BNMSIHNE pajnaunoHHoli cocTaBnaoLieil. NMo3ToMy YMeHblleHne NA0THOCTH
HWXe HEeKOTOPOro 3HayeHns NpMBOAUT K POCTY TENI0NPOBOAHOCTA. TO ecTb
CyllecTByeT HEeKOTopoe 3HauyeHue MIOTHOCTWU, MPU KOTOPOM TenaonpoBso-
AHOCTb UMEET MUHMMasIbHOe 3HaYeHue.

BennuuHa Eppnua
13MepeHust
4q B1/m2
BT/™m
K BT/(m K)
Br/(m-"C)
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VHY
BenmunHa Epnniua
13MepeHnst

PU3NYECKME Bennumnnbl Wonpegenenus

9 TennonpoBOAHOCTbL Matepuana yBenmunBaeTcs C MOBblLIEHNEM TeM-
nepatypbl. Npy KOTOPO/ NpoMcxoAnT nepefada TennoTbl. YBennyeHue Te-
NMI0NPOBOAHOCTN MaTepuanos O06bACHAETCA BO3pacTaHWeM KWHEeTUYeCKow
3HEpPrun MONEeKy/N CKeneTa BellecTsa. YBennumBaeTcs Takke u Tenaonpo-
BOAHOCTb BO3[yXa B Mopax mMarepuana, U WHTeHCUBHOCTb nepefayvt B HUX
TENNOTbl U3flydeHneM. B CTpouTenbHON npakTuke 3aBUCUMOCTb TEMONPO-
BOJHOCTM OT Temnepartypbl 60/bLIOr0 3HauYeHus He umeeT. [na nepecyeTa
3HaYeHWi TennonpoBoOAHOCTM MaTepuasnos, MOJyYEHHbIX Npu Temnepary-
pe o 100 "C. Ha 3HauyeHus ux npu 0 "C cnyxuT amnupuueckas copmyna
O.E. Bnacosa:

V V(1 +M).

rae Au— TensionpoBogHOCTb Matepuana npu 0 'C;

X,— TensonpoBoAHOCTb Matepuana npu t *C:

p — TemnepaTypHblii KO3(MPULNEHT U3MEeHeHNs TennonpoBOAHOCTU.

1rC, gna pasnuuHbix MaTepmasnos, pasHblii okono 0.0025 1/*C;
t — Temnepatypa martepuana, npu KOTOpPOi ero KoadphuumneHT Tenno-
NPOBOAHOCTMN paBeH Xr

10 TensionpoBOAHOCTL YBENINYNBAETCSA C MOBbILIEHVEM BIAXXHOCTU MaTe-
puana n3-3a Toro, 4To BoAa, HaxoAdALWwascsa B nopax marepuana, MMeeT Koad-
h1uMeHT TeNI0NPOBOAHOCTY NPUMEPHO B 22 pa3a 60/blie, YeM y BO3Ayxa.
Bonblias MHTEHCUMBHOCTb BO3pacTaHusa KoaduymeHTa TenaonposogHOCTN
maTepuana npu Masnoi BNaXxHOCTW MPONCXOAMT U3-3a TOro, YTO Mpu yBAax-
HeHWn maTepuana cHavana 3anosIHATCA BOAOV Meskvue Nopbl U Kanuanspsl,
B/INSIHNE KOTOPbIX HA TENJ0NPOBOAHOCTb MaTepuana 6onbliue, Yem BANSHUE
KpynHbIX nop. Euwe 6onee pe3ko Bo3pactaet KOaduLmMeHT Ten10npoBogHO-
CTWU. ecnv BNaXHbIii MaTepuan npomepsaet, Tak kak fieg uMeeT Tenjonposo-
AHocTb B 80 pa3 60/blie YeM y BO34yxa. YCTaHOBUTbL 06LLY0 MaTemaTuye-
CKYl0 3aBVCMMOCTbL TEM/IONPOBOAHOCTM MaTepuasa OT ero BAaXHOCTU AN
BCEX CTPOUTE/IbHbIX MaTepuasioB HEBO3MOXHO, TaK Kak Ha Hee 60/1bLLIoe BU-
sIHMe OKa3blBaeT hopmMa M pacnosioKeHne nop. YBnaxHeHne CTPoUTesbHbIX
KOHCTPYKLMIA NPUBOANT K CHUXEHWIO 1X TENN03alnTHbIX KayecTs, NPUBOASA K
yBeNMUeHnio KoahdmumeHTa TeNJ0NPOBOAHOCTN BIAXHOr0 Matepuana.

3.2.2 YgenbHasi TennoBasi NpoOBOAMMOCTb — BeNUYMHa, o6paTHas Tensionpo- P (M-K)/BT
BOAHOCTHW. onpejensaemMas U3 BblpaXkeHus:
grad 1=-po
MpunmeuvaHne — YgenoHaa tennosas NPoOBOAMMOCTb YNC/IEHHO paBs-
Ha rpagueHTy Temnepartypbl BAO/b €AVHUYHOTO TENI0BOrO NOTOKA, NPOX0As-
Lero Yyepes eAVHULY NOBEPXHOCTW, NeprneHanKyNAPHOL TEeNI0BOMY MOTOKY.

3.23 TennoemMKoCTb — KOJ/IMYECTBO TENJI0Thbl, KOTOPOEe Hafo nepefartb Teny, YTo- C Jx/IK
6bl HarpeTb ero Ha 1°C (K):

c=*91
dt

3.24 YpenbHas TeN10€MKOCTb — TeNJ0eMKOCTb, OTHECEHHAA K Macce Tena. c Dokl (kr-K)
MpumeuyaHne — YgenoHas Tenn0eMKOCTb C paBHa KOIM4ecTBy Dokl (kr-*C)
TENI0Tbl, KOTOPYIO HAAO0 COOOLWMTL efnHNLLE MacCbl maTepuana, Ytobbl Ha-
rpetb ero Ha 1"C (K).

3.25 O6bemMHasa TENN0EMKOCTb — TenJ0eMKOCTb, OTHECEHHaA K eAnHuLle 06b- x/(kr-K)
ema marepwuana. Ax"{kr’ C)
MpumeyvyaHune — O6beMHas W ygenbHas TENJI0EMKOCTU CBA3aHbI

thopmynoii:
co6 = cP-

roe p— nNAoTHOCTb MaTepuana, Kr/m3.
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3.2.6 TeMmnepaTyponpoBOAHOCTb — TEM/ONPOBOAHOCTb, fAeNeHHasdA Ha naoT-
HOCTb ¥ 06 bEMHYIO TEMN0EMKOCTb:
>
a=-—".
cp

MpumeuvaHns

1 TemnepaTypoOnpoBOAHOCTb XapakTepu3yeT CBOCTBO maTepunana Bbl-
paBHMBaTbL TemnepaTypy. 3T0 03Ha4aeT, 4To Tena, umerolme 60MbLIYI0 TeM-
nepaTyponpoBOAHOCTb, HarpeeatTcsa (oxfaxjalTcs) bbicTpee No cpasBHe-
HUIO C Tenlamy, UMELLUMI MEHbLLYIO TEMNepaTyponpoBOAHOCTb.

2 TemnepaTyponpoBOAHOCTb paBHa NoBbILEHNIO TeMNepaTypbl, KOTopoe
npousoiigeT y eanHuULbl 06bema [aHHOro BelecTsa, ecim eMy nepegartb Ko-
NINYEeCTBO TENNOTbl, YACNIEHHO paBHOe ero TennonposogHoctTn A BT/(m K).

3 TemnepatyponpoBOAHOCTL paBHa NI0THOCTM TEMI0BOro NOTOKa Npu rpa-

3 . . p Axima_ [k
[VeHTe 06bEMHON KOHUEHTpauuy BHyTPEeHHen aHeprnn B 1- =-"T.
M4

M

4 Onpepgenexune npegnonaraeT, YTO MaTepuan siBSeTCS OAHOPOAHLIM U
HEMpo3pauHbIM.

3.2.7 KoathpuuyneHT TennoBoit akTMBHOCTU — KBaApPaTHbI KOPeHb U3 NPouU3-
BeJeHUsi TeN0NPOBOAHOCTMW, NIOTHOCTN 1 yAe/bHOW Ten10eMKoCTu:

b = VXcob =

NMpumeyaHunsn

1 KoadhpmumeHT TeNI0BOI aKTUBHOCTU SABIAETCS CJ/IOXKHON xapakTepu-
CTVKOVi CBOWCTB akKyMynaLMmM TeNN0Tbl NpU N06bIX BUAAX TENOBLIX HecTa-
LMOHaPHbIX BO3AeiCTBUA.

2 Yaue Bcero tennosas akTUBHOCTb b NpuMeHsAeTca A1 XxapakTepucTu-
KW CKOPOCTW OTBOJA TEN/I0Tbl OT HOMM YeioBeKa Mpy CONMPUKOCHOBEHUN ee C
nornom nomeLleHns, To ecTb b ABNSETCS xapakTepucTuKoli NosnoBs.

3.2.8 KoadphpmumeHT TeNnN0yCBOEHNSA — OTHOLWIEHWE aMMIUTY[ FapMOHUYeCcKn
M3MeHsoLLelica NI0THOCTU TENI0BOro NoToKa, NPOXOAsLLEro Yepes NoBepx-
HOCTb MOJIyOrpaHMYEHHOro MaccuBa mMarepuana, u konebaHuii Temneparypbl
Ha 3TOW NOBEPXHOCTHU:

.- AL
A
rae Aq— amnauTtyga konebaHwii NOTHOCTM TEMI0BOro noToka. BTt/m2;
A, — amnnuTyga KonebaHuii TemnepaTypbl NMOBEPXHOCTU NOMyOrpaHu-

YeHHOro maccusa matepuana. “C.

MpumeyvaHunsa

1 XapakTepusyeT CBOWCTBO TenjoycTOW4YMBOCTW Martepuana, TO ecTb
CNOCOGHOCTL BOCMPUHMMATbL TENOTY Npu KosiebaHuAx Teni0BOro notoka
Ha MOBEPXHOCTU Marepuasa U npu 3TOM COXpPaHATb OTHOCUTESIbHOE NOCTOo-
SAHCTBO ee Temneparypsbl.

2 BenuynHa KoapmumeHTa TennoycsoeHns marepmanas. Bt/m2 “C. 3a-
BVCWT OT TEN/IONPOBOAHOCTU A, YAe/lbHOW TenI0eMKOCTU C 1 NAIOTHOCTKM p, &
Takxe oT nepuoga konebaHus Tennosoro notoka T:

s=" 1 Xcp-
3 na cytouHoro nepuoga T= 24 4 =86 400 c.
s =0,00853">.cp .
4 Yem 60nblue KOIPUUMEHT TENNOYCBOEHUS MaTepuana s, Tem 6onee
Tennoycroiiune matepman. C yMeHblUeHVeM nepuoga KonebaHuii TensoBoro
noToka B /1 pas, Be/iMymHa s yBenununaetcs B -Jn pas.

BennunHa

EavHvua
n3mepeHns

m2/c

Ax/I(M2 Kc12)

Bt/<m2 K)
B1/(M2 'C)
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MHU
Dur3NYECKVie BEMMUMHBI 1 OnpefesnieHns Bennuunta Eamrvua
n3MepeHust
3.3 TennoTexHU4yeckne xapakTepUCTUKN KOHCTPYKL WA
3.3.1 Tepmuyeckoe COMpoOTHMBEHNE — pa3HOCTb Temnepartyp, hopMmupytoLias- RT (M2 K)/BT
CSl Ha MPOTUBONOMOXHbIX NMOBEPXHOCTAX NIOCKONAapaniesbHOro cnos, npu (m2-*C)/BT

€/JVHNYHOI NMIOTHOCTW TENI0BOro NOTOKA, MPOXOAALLEro yepes crnoi mare-
prana B CTaLWOHAPHbIX YC0BUSIX:

R *1- %2
9

MpumeyaHune

1 Onpegenexne npegnonaraeTt, YTO M3BECTHbI 06€ MCXOAHbIE Temnepa-
TYpbl 1 <. Ha MPOTVUBOMOJIOXHbIX MOBEPXHOCTAX CNOA W Maowanb, Ha Ko-
TOPOI NNOTHOCTbL TENNOBOrO NOTOKA ABNAETCA OAUHAKOBOW UN MOXET 6bITb
ycpeaHeHa.

2 inAa nnockoro oAHOPOAHOIO CfoA, A1 KOTOPOro TenionpoBOAHOCTbL
MNOCTOAAHHA UK MOXeET 6bITb YCpeaHeHa:

rae S— ToMWmMHa cnos. M.

3 TEPMUYECKMM CONPOTUBAEHNEM NPUHATO HA3bIBATb TaKXE CONPOTUBE-
HWe Tennonepegaye 3aMKHYTOW BO3AYLIHON NPOCNOWKN HECMOTPS Ha TO. 4TO
B Npouecce nepefaun TENMOTbl YEPE3 BO3AYLIHYIO NPOCNOIKY y4acTBYOT He
TO/IbKO TeNNONPOBOAHOCTb, HO Y KOHBEKTUBHbIN TENJI006MEH NOBEpXHOCTel
NPOCNOKN C BO3AYXOM MPOC/OKM, a Takke TyYUCTbli TENI006MEH NOBEPX-
HOCTel NPOCNONKN ApYr C APYroM.

4 TepMUYECKOE COMPOTUBNEHNE MOXET BbITb CBA3AHO Kak C O4HOPOLHbIM
CNnoeMm, TakK U C MHOTOC/IOMHON KOHCTpYKLUMeld, cocTosWwen u3 nnocknx na-
pannenbHbIX ApYr APYry, HO NEPMNEHAVKYNAPHbIX TENIOBOMY NOTOKY C/IOEB.
TepMmuyeckoe CONpoTMBEHWE NIOCKOW MHOrOCNONHOW KOHCTPYKLWKM paBHO
CYMMeE TEPMWYECKUX COMPOTMB/IEHWIA BCEX CNOEB, COCTABASAKLMX MHOrO-
CNOViHY0 KOHCTPYKLWMIO:

R-ir.

rae /— 4ucno nnockonapaniefibHbiX CI0EB B KOHCTPYKLMK, LUT.;
6(— TO/ILYMHBI BCEX CMI0EB OT 1-10 40 /-ro;
X;— KO3(hULMEeHTbI TeNI0NPOBOAHOCTM BCEX C/I0EB OT 1-ro 0 /4o.

3.3.2 NnHeiiHoe TepmMuyeckoe COMPOTUBIEHWE — Pa3HOCTb TemrnepaTtyp Ha B (M-KyBT
MPOTUBOMO/IOXKHBLIX CTOPOHAX SIMHEAHOTO Tesa, Mo KOTOPOMY TEM/I0BOW MOTOK
B CTALMOHAPHbIX YCNI0BUAX NMPOXOAUT OT OAHON A/IMHHONM CTOPOHbI K ApYroi,
Le/eHHast Ha IMHeiHy0 NJI0THOCTb TEeM/I0BOrO MOTOKa:

2

MpumeyvaHue - T[peanonaraet, 4To Kaxgas U3 NPOTUBOMNOJOXK-
HbIX [/IMHHbIX CTOPOH CTEPXHSI, MO KOTOPOMY PacnpOCTPAHSETCS SIMHENHbIN
TENnoBOW NOTOK, UMeeT OAVNHAKOBYIO Temnepatypy /, v /2 no Bceit AnuHe, a
NNHeliHaa NIOTHOCTL TEM/IOBOIO MOTOKA TAKXKE OANHAKOBA HAa BCEM MPOTSXE-
HUM CTePXHS UK MOXET 6bIThb ycpegHeHa.

3.3.3 OKBMBaNEHTHOE TepMUYecKoe COMpPOTUBIEHME MHOrOC/MOHOW orpax- RTsxa w2 KYBT
Jawouieli KOHCTPYKLMK, COCTOsAWEeNn n3 napanienbHbiX U NepneHankynsap- (M2-*C)/BT
HbIX XO04y TEeMn/0BOro MOTOKAa OAHOPOAHbIX CNOEB — BENYMHA, YNCNEHHO
paBHas nepenagy TeMnepartyp Mexay NoBepXHOCTSIMWU OAHOC/OWHOW OfHO-
POLHOW orpaxzalroLleil KOHCTPYKLUMKN Tol Xe nnowaaun, hopMmupytoLleii ogu-
HaKOBbI C paccmaTpvBaemoli KOHCTPYKUMEl NOTOK TEnoTbl MIOTHOCTbIO,
pasHoii 1 BT/m2.
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3.34

3.35

VHW
®u3nyeckre BEIMUNHBI 1 ONpeseneHs BenuuvHa Eppnua
U3MEpPEHUst

MpumeuvaHnsa

1 Ans ofHOPOAHbLIX CMOEB, NapasnfesbHbiX TENSI0BOMY MOTOKY U UMElo-
wux naoowagun Av A2.....An, B CyMMe cocTaBnfawwmx A, n tepmuyeckme
COMNpPOTUB/IEHMA NO XOAYy TEMI0BOro notoka /?,. R2....Rn, aKBUBaseHTHOe
TepMUYECKOe CONpPOTUBAEHNE NPUGAVKEHHO PaBHO:

(A +4n ...+£ )
1«1l *2

2 Ona ofHOPOAHbLIX NiocKonapasfiesibHbIX CM0eB, NepneHAnKyIsapHbIX
TennoBoOMy MOTOKY, 3KBMBa/IeHTHOE TepMunyeCKoe COMNnpoTuB/ieHUEe paBHO
TEPMUYECKOMY COMPOTUB/IEHNIO.

3 JKBUBAJIEHTHOE TEpMUYECKOEe COMPOTMB/IEHUE KOHCTPYKLMMW, COCTOSI-
wieli U3 napannenbHbiX ¥ NEPNeHANKYIAPHbIX TENOBOMY NOTOKY O4HOPOA-
HbIX CJ/10€B, pPpaBHO CyMMe 3KBUBAJ/IEHTHbIX TepPMUYECKUX COI'IpOTVIBI'IeHVIVI,
nocsiegoBartesibHO pacrnosioXXeHHbIX pAAoB, napasi/iefibHbIX U nepneHanky-
NSIPHbIX TENI0BOMY MOTOKY C/10€B.

KoathpuymeHt Tennootgaum — nNAOTHOCTb TEMIOBOrO MOTOKA Ha MOBEPX- a BT1/(M2 K)
HOCTV TBEPAOro UV XUAKOro TeNla B CTauMOHapHbIX YCN0BUAX, [eNeHHas Ha B1/(M2-"C)
pasHOCTb TeMnepartyp 3Toli MOBEPXHOCTU U cpeapbl:
A
<no. -'nm '

MpumeuvaHnsa
1 B TennoTexHMYecKnx pacyetax orpaxpaarolnx KOHCTPYKLWA 1 Tenno-

BOTO pexuma MoMeLleHns NMPUMEHSIOTCA KO MULMEHT KOHBEKTUBHON Te- « :TTIEE\:A;*E))
nnooTAaun. KoauLMeHT NyynucToil TennooTaaun, KoadpduumeHT obLuei
TenaooTAaun.

2 KoadhhuLmeHT KOHBEKTUBHOI Tennootaaunm — usnyeckas BennymHa, ‘n BT/(M2-K)
YNCNEHHO paBHas MMNOTHOCTY TENJI0BOrO NOTOKA, NepeAaBaemMoro oT Bo3jyxa BT/(M2-*C)
K MOBEPXHOCTUN TBEPLOro Tena nyTemM KOHBEKTUBHOIO Tenioo06MeHa npu pas-

HOCTU Mexay TemnepaTtypoii Bo3jyxa U TemnepaTypoli MOBEPXHOCTU Tena,
rpaHumyalleli ¢ Bo3gyxom, pasHoii 1 *C (K).

3 KoathduuneHT nyuncToii Tennootgaum — dusnyeckas BesimumHa, Ymc- n<an BT/(M2 K)
NIEHHO paBHas MJIOTHOCTU TEeMJI0BOro MoTOKa, fnepefaBaemMoro OT MoBepX- ,
HOCTU TBEPAOro Tena K OKPYXawluM ee NOBEepPXHOCTAM MyTeM Jly4ncToro B1/(m2-' C)
Tennoo6meHa Npu pasHOCTU MexAy TemnepaTypoii paccmatpuBaemoii no-

BEPXHOCTW U CpefHeli TemnepaTypoli OKpYXaloLnx NOBEPXHOCTEN, paBHOM
1'C (K).

4 KoadppmumneHT oblyeli Tennootgaun — duanyeckas BeMYMHA, YUC-
NIEHHO paBHas M/I0THOCTM MOTOKa TenoTbl OT NOBEPXHOCTU TBEPAOrO Tena,
Hanpumep, orpaxgatoleli KOHCTPYKUUM NyTeM IyYncTOro U KOHBEKTUBHOIO
Tennoo6MeHa C OKpYyXXaloLLeil Hapy>XXHO n/unm BHyTpeHHeli cpefoitl npu pas-
HOCTU TemnepaTyp noBepxHocTn u cpegbl B 1 *C (K).

ConpoTusfieHne TennooTaavye Ha MOBEPXHOCTW — BennymHa, obpaTHas
KO3 hULMEHTY TennooTaauun.

MpumeyaHune - PasnumyaloT CONPOTUB/IEHVE TernsiooThadye Ha

Hapy>XHOI:
R.. (M2 K)/BT
(m2 *C)/BT
N BHYTPEHHei:
. R» (M2 K)/BT
' (m2 *C)/BT

NOBEPXHOCTAX.
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dunsnyeckne BeNNYNHbI 1 onpepeneHnsa BenununHa

3.3.6 YcnoBHoe conpoTuB/ieHWe Tensonepegaye — COMNPOTUB/IEHME TeEN/O- (M2 K)'BT
nepegaye YCNoBHOI orpaxpatolieid KOHCTPYKUMK, oTanvatoLeiica ot pac- (M2-*CyBT
CMaTpuBaemoii OTCYTCTBMEM B Heli TensonpoBOAHbIX BKAOYEHUA nav gpy-

TMX HeYYTEHHbIX 3KBWBaNIEHTHBIM TePMUYECKM CONPOTHBEHNEM (haKTOpOB,
BO3MYLLAIOLMX O4HOMEPHOCTb TEMNI0BOrO NOTOKA.

MpumevyaHuns

1 MoxeT OTHOCUTbCS K Orpaxjalroleil KOHCTPYKUuuM B LEeoM unu ee
hparmeHTy.

2 Yc/noBHOe COMpOTMB/EHME Tenaonepejaye KOHCTPYKLWKW, COCTOsLWEN
13 napasnienbHblX TEN0BOMY NOTOKY C/I0€B U NocfefoBaTe/lbHO pacnoso-
XXEHHbIX MepneHAUKYNAPHbIX, B psAfde cayvyaeB NpuBGAMKEHHO MOXeT 6biTb
onpefefieHo Kak CyMMa ConpoTMBAEHUIA TennooTAaaqe Ha MOBEPXHOCTAX KOH-
CTPYKLUN 1 3KBUBANEHTHOrO TEPMUYECKOTO CONPOTUBNEHMS:

Ao.ycn = * B+ * .Kn + KH-

3 p'/'lﬂ KOHCTpyKUUH, COCTOﬂLlJ'elz N3 OAHOPOAHbIX NaoCKonapannesibHbIX
cnoes, nepneHAMKyNnApHbIX TensoBOMY MNOTOKY, YC/1I0BHOE€ CONpoTuBNeEHUE
Tennonepefaye paBHO CyMMe COMPOTUB/IEHWI TennooTaadye Ha MOBEPXHO-
CTAX KOHCTPYKUUN U TEPMUYECKUX COHpOTMBﬂeHMVl BCeX 04HOPOAHbIX CNnoeB
Mo xofly TEeM/J0BOro NOTOKa:

R - 1+y 8* 1

3.3.7 KoadhhnuymeHT TennoTexHnyeckoh 0fHOPOAHOCTN — BeNNYMHA, MoKasbiBa- r
loLasn. Kakyt 0110 OT YC/IOBHOTO COMPOTUB/IEHUS TennonepeAaye KOHCTPYK-
LMu cocTasnsieT CONpPOoTUBNEHNe Tenonepesaye peasibHOV KOHCTPYKLMUN.
NMpumeuvaHne — KoappuUMEHT TENNOTEXHUYECKOK OQHOPOAHO-
CTU TEM BblLLE, YHEM HIKE TeNONPOBOAHOCTb TEMIONPOBOAHOMO BK/IOYEHNS,
Yem 6Gosblue War ero packnagkv U MeHblle ero 3KBWBa/IEHTHbIN gnameTp,
YyeMm Bbllle TEMIOMNPOBOAHOCTb U TOHbLUE TOJIMHA CNOS yTenauTens.

3.3.8 MpuBepeHHoe nnu obuwee conpoTuBEHMe Tennonepegavye — usnve- *g. (M2 KyBT
cKasa Be/IM4nHa, YNC/IEHHO paBHasa nepenagy temneparyp cpef no pasHble (M2-*C)/BT
CTOPOHbI Orpaxaatlielii KOHCTPYKLMUM, NPU KOTOPOM MJIOTHOCTb TEMN/I0BOr0
noToka Yyepes Hee. yCpeAHeHHas no naowaan KOHCTpyKuun, pasHa 1 BT/m2:

"p o
,._A

raoe O - TennoBolt NOTOK, NPOXOAALLMA Yepe3 KOHCTPYKLMIO (MK yvacTok
KOHCTpYyKLu#n). BT;

A - nnowaab KOHCTPYKLUMN (UNK yHacTKa KOHCTPYKLMK), M2.

MpumeuvaHns

1MpuBefeHHOE CONPOTUBIEHNE Tenonepeaaye KOHCTPyKLuuy Hanbosnee
TOYHO OTpaXaeT CONpPOTMBAEHNE TensonepeAaye peanbHol KOHCTPYKLUK.

2 BblpaxeHue ABNSIETCA N0 CBOEMY CMbIC/Y YCPEAHEHHOI No nnoLa-

AN (MW NPUBEAEHHON K eAnHWUEe Naowasmn) NA0THOCTbIO NOTOKA TEM0Thl
yepes KOHCTPYKLMIO:
(e}

3 To4yHOEe onpejeneHve NPUBELEHHOTO CONPOTUBIEHNS Tennonepejave
KOHCTPYKLMWN BO3MOXHO TONbKO pacyeToM M10CKOro MM 06beMHOro Tenno-
BOro nons. MpubamxeHHoe 3HaYeHne NPUBELEHHOIO CONPOTUB/IEHUS TENO-
nepegaye MOXHO onpeAenuTb no opmyne:
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3.3.10

3.3.11

3.3.12

dunsnyeckne BeNNYNHbLI 1 onpeaeneHus

roe RON  — ycnioBHoe conpoTMB/eHVe Tennonepegade KOHCTPYKUuu. MA'C/BT;
I — KO3(MUMEHT TEMNNOTEXHUUYECKON OAHOPOAHOCTU KOHCTPYKLWN, Bbl-
UncneHHbI 3apaHee 4151 aHANOTMYHON KOHCTPYKLMUK.

JinHeiiHoe npuBeAeHHOe COMPOTUB/EHMEe Tensonepejaye — xapakre-
PUCTVIKA NNHEVHOW KOHCTPYKUUKM, hn3nyeckas BEMUMHA, YNCIEHHO paBHas
nepenagy Temnepartyp cpej no pasHble CTOPOHbl JIMHENHON KOHCTPYKLMK,
npn KOTOPOM M/IOTHOCTL TEMNJI0BOTO NOTOKa Yepes Hee. yCpeaHeHHas no Aiun-
He KOHCTpyKuuu, pasHa 1 Bt/m:

«1.np Q ,
T

rae Q — TennoBoOW NOTOK, NPOXOAALWMIA Yepe3 KOHCTPYKUMIO (MK yyacTok
KOHCTPYKLMMW) OT OAHOI A/IMHHO CTOPOHBI K Apyroii. BT;
/— ANVMHA KOHCTPYKLUMM (MK yyacTKa KOHCTPYKLMK), M.

KoaghpuymeHT Tennonepegayun — MAOTHOCTb TENJ0BOTO MOTOKA, NMPOXO-
[OSLLEro B CTALMOHAPHbLIX YC/IOBUSIX Yepe3 KOHCTPYKUMIO, Ae/leHHas Ha pas-
HOCTb TeMMepaTyp oKpyatoLueii cpefbl C KaX0i CTOPOHbI KOHCTPYKLMK:

K== 2—

MpumMmeyaHune - $ABnseTcs 06paTHOW BeMUMHOM NPUBEAEHHOIO
ConpoTWB/EHUs Tennonepegaye:

*0. np

NinHeliHblii KO3 ULMEHT Tennonepejaym — XxapakTepuctTuka NHeHol
KOHCTPYKLMW: TENI0BON NOTOK B YCTAHOBUBLUEMCSI COCTOSIHUW, AieIeHHbIN Ha
ANTMHY U Ha pa3HOCTb TemnepaTyp Mex/iy Cpefoii Ha Kaxjol CTOpOHe cu-
CTeMbl:

MpumeuvaHnune — $Bnsercsa obpaTHOl BENNYNHOW NMHEAHOrO Npu-
Be/leHHOro CONpoTNBAEHNA Tennonepegaye KOHCTPYKLMN:

KoadhhuLMeHT TENNOYCBOEHNS NOBEPXHOCTUN OrPaXAeHWs — OTHOLe-
HWe aMNInTyf rapMoOHUYeCKN U3MeHsALLelica NIOTHOCTY TENI0BOro NOTOKA,
NPOXOASLLEr0 Yepe3 BHYTPEHHIO MOBEPXHOCTb Orpaxgarolieil KOHCTPYK-
LMK, 1 amMnanTyabl KonebaHuii TemnepaTtypbl Ha 3TO NOBEPXHOCTU:

rae Af— amnauTyaa konebaHwii N1I0THOCTM TENI0BOro noToka. BT/m2:

A, — amnautyga kone6aHuii TeMnepaTtypbl BHYTPEHHel MOBEpXHOCTU
orpaxgaroLein KoHCTpyKuum. *C.

MpumevyaHuns

1 XapakTepusyeT CBOICTBO TEeM/0yCTONYMBOCTM OrpaxaarLlieid KoH-
CTPYKLMW. TO €CTb CNOCO6GHOCTb BOCMPUHUMATbL TEMNNOTY Npu KonebaHusx
TENN0BOro NOTOKa Ha MOBEPXHOCTU orpaxgaroLieii KOHCTPYKLMUN U Npu 3TOM
COXpaHATb OTHOCUTENIbHOE NOCTOSIHCTBO TeMnepaTtypbl 3TO NOBEPXHOCTU.

2 Kak npaBuno, KoapunLmneHT TennoycBOEHUsi NMOBEPXHOCTU orpaxge-
HUSA NPUMEHSAETCA N0 OTHOLIEHWNIO K KONle6aHNAM BHYTPEHHWX TEMI0BbIX BO3-
nenicTeuii.

BenuunHa Eannnua
n3mepeHuna

A 0np (m-KyBT
(m-*C)/BT

K BT1/(M2-K)
BT/(M2 "C)

K, BT/(MK)
BT/(m *C)

y B1/(M2 K)
BT/(M2 ' C)
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3 B 1tl0GOM ceUeHnn T C/1ost O4HOPOAHOTO MaTepuana, oT KoToporo fBu-
XEeTCs Tennosasi BOMHA. YT MOXET 6biTb BblpaXKeH peKyppeHTHO hopMynoii
uepe3 yT _, CeuyeHusi, K KOTOPOMY BOJIHA HampaBs/ieHa:

-1 NeRs/Afrym.ils4i
1+ (ym-i/ WOf/jRsV/"'

rge s — KoahuumeHT TennoycsoeHns matepuana. Bt/(m2 ’'C), cnos ot ce-
yeHna T -1 porT;

R — Tepmuueckoe conpoTtusnexue. Bt/(M2 - C), cnosi oT ceyeHma T - 1

AoT.

4 Ha noBepxHOCTU Cf0s, rpaHuWyallero co cpefoii, TemnepaTtypa KoTo-
poii NOCTOSIHHA M K KOTOPOI Hanpae/fieHa TemnepaTypHas BofiHA (B fLaHHOM
cnyvae Hapy>Hasi NOBEPXHOCTb OrpaXAeHns) KoathULMEHT TeN10yCBOEHNS
NOBEPXHOCTU OrpaxAeHns paBeH KoaddunumeHTy TennooTgaum Ha 3Toi no-
BEPXHOCTU: Y, = a,,.

5 B MHOrocnoiHON KOHCTPYKLMMN Ha KaxX[OM CTblKe CMI0€B Be/MynHa yT
ANA npeAplAyLWero cnoa npuHumaeTcs 3a yT ., ANA Nocnefyowero cnos
(Hymepauus ceyeHuil HaunmHaeTCcs OT rpaHulbl, K KOTOpOli Hanpae/ieHa Te-
nnoBas BOSIHA — OT HapPYXHOW NOBEPXHOCTU, U 3aKaHUMBAETCA Ha rpaHuue,
OT KOTOPOI OHa BMXKETCA — Ha BHYTPEHHEeR NOBEepXHOCTK).

6 B MHXeHepHO NpakT1Ke 4acTo MPUMEHSAITCA yNpoLieHHble (DOPMYy/ibl pac-
yeTa y MOBEPXHOCTM OrpaxgatLieii KOHCTPYKLMM, OCHOBAHHbIE Ha TOM. 4YTO
thRs npuénuxaetcs kK 1 npy Rs >3 n Kk Rs npu Rs <0.8.

3.4 OHeproadpeKTUBHOCTb 34aHU

3.4.1 YpaenoHaa Tennosas xapakKTepucTuka 3JaHusa — Tennosas MOLHOCTb 9*3 BT/(mM3 K)
OTOMN/IEHUA 3AaHNsA, KOTopas NPUXOAMUTCA Ha efuHuLy obbema 3aaHus, npu
pasHoOCTV TemnepaTtypbl Mexay BHyTPEHHeli 1 HapyxxHol cpegamu B 1"C:

_ o
q* xXVM'
roe O — pacuyeTHble TennonoTepy 3[aHus, BOCMONHAEMbIE CUCTEMOV OTO-
nnexus. BT,

V— oTannusaeMblii 06beM 34aHNA N0 HapyXHbIM o6mepam, M3. onpe-
nensiemblii B cootBeTcTBUMM ¢ FTOCT P MICO 16818— 2011 «[Ipoek-
TUpOBaHMe oKpyxarLiei cpeibl 3aaHns. A MEKTUBHOCTb NCMOSb-
30BaHWs aHeprun. TepMUHoONOorns»;

[t — pa3HOCTb pacyeTHbIX BHYTPEHHEe 1 HapyXHoW Temnepatyp Ans
OCHOBHbIX NOMeLlleHnA 3aanHus. 'C.

MpumeyaHune — YaenoHas TennosBas xapakTepucTuka 3faHus yse-
NMunBaeTcs ¢ Bo3pacTaHWeM KoaduumeHTa OCTEKNIEHUA 34aHusA, C yMeHb-
LIEHVEM LUIMPUHBI KOpMyca, C yBennYeHnem KoapduumeHTa KOMNakTHOCTH
3aHuA, C YMEHbLUEHNEM BbICOTbI 3aHNS.

3.4.2 YpaenoHaa Tennosas Harpyska Ha oTonjieHue — TensaoBas MOLWHOCTb CU- 9or BT/M2

CTeMbl OTONNeHNA 30aHuA, eNleHHaa Ha oTansivmBaemMyto njiouwajb:
(0]

rae O — pacyeTHasi MOLLHOCTb CUCTEMbI OTOMAEHUs. BT;

A — otannuBaemas nnowafb 34aHus, M2, onpegesnsiemas B COOTBET-
ctBum ¢ FTOCT P NCO 16818— 2011 «[MpoekTupoBaHue OKpyxa-
toweli cpeapl 3naHna. P MEKTUBHOCTb UCMONb30BAHNA IHEPruu.
TepMuHONOTUA».
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3.4.4

10

Dur3nyecKre BeNMUnHbLI 1 onpeaeneHus

KpaTHOCTb BO3yX006MEHa — OTHOLWEHWEe 06BLEMHOIO pacxoga Bo3gyxa
a Hac. NoZaBaeMoro B NoMeLLeHe Un yAansiemMoro U3 Hero, K 06bemy no-
MELLEHUS; YNCIO CMEH BO3/yXa B uac.

MpumevaHune — EguHuua KpaTHOCTU BO3AyxoobmeHa 1/4 He sBNs-
eTcs eAnHuULein MexayHapoaHoW cuctembl eavHuL,. OfHaKO YMCNO LMKIOB
BO3[yX0006MeHa B yac — O0OLWEenpuHATBIA Cnoco6 BblIpaXeHWs KpaTKocTu
BO3yX006MeHa.

MokasaTteflb TENNOYCBOEHNUS NMOMELLEHNs — OTHOLIEHWe aMNauTys rap-
MOHMYECKU U3MEHSIIOLLEroCs TEM0BOr0 MOTOKA, NMPOXOASLEr0 Yepes BHY-
TPEHHIOK MOBEPXHOCTb OrpaXAatoLnx KOHCTPYKLMI NOMELLEHNs, N amMniu-
TyAbl KoNnebaHnii pafnaLoHHON TemnepaTypbl NOMeLLEHNS;

rae Aq— amnauTtyga konebaHwii TennoBoro notoka. BT;
Ab— amnnutyga kone6aHuii pagmaunoHHoli Temnepatypbl nomelleHus. ‘C.

MpumeyaHnsa

1 XapakTepu3syeT CBOWCTBO Temnn0yCTOW4YMBOCTN MOMELLEHNUSA, TO eCTb
CNOCO6HOCTb BOCMPMHUMATL TENNOTY NPK KoNebaHnsxX TensoBoro noToka Ha
BHYTPEHHel NMOBEepXHOCTU orpaxjatoLlynx KOHCTPYKUWA U npu 3TOM coxpa-
HATb OTHOCUTE/IbHOE NOCTOSHCTBO TeMnepaTtypbl 3TON NOBEPXHOCTH.

2 Kak npaBuio, nokasaTeslb TEen/0yCBOEHUS MNOMELLEHUSA NPUMeEHseT-
CA MO OTHOLWEHWIO K KOonebaHusiM BHYTPEHHMX TeM/I0BblIX BO3AeiCcTBUiA npu
pacuyeTe HecTalVOHaPHOIOo TEMNI0BOr0 pexnuma NoMeLLeHns, HanpumMep, npu
npepbIBUCTOM OTOMIEHUN, MPU HE KPYTI0CYTOYHOM KOHAULMOHWPOBAaHNMN BO3-
Ayxa B MoMeLLeHun.

3 MNokasaTtenib TeN/0yCBOEHNA MOMELLEeHUs 3aBUCUT OT KoadnuneHToB
TEeNnnonornoLeHns NoBepxXHOCTell BCeX orpaxaatoLymnx KOHCTPYKLUNIA;

n=£y;-A.
/-1
rae 1— Tekywuii HoMep NOBEPXHOCTM, 06paLLEHHOI B NoMelleHne ns obue-
rouucna /;
Y, - KO3(h(hMUMEHT TENNOYCBOEHUS NMOBEPXHOCTN OrpakKAeHuUs C HoMe-

pom J. BT/(M2- C):
Aj- nnowapgb NOBEPXHOCTU /-i orpaxgatoLeil KOHCTPYKLUN.

4 CuWMBONbLI U egUHULbI ANA 4PYTUX BENUYUNH
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Bo n3bexaHune nytaHuybl B UCNO/Ib30BaHUN MHOEKCOB U APYTUX I/I,quTI/ICbI/IKaLl'I/IOHHbIX 3HaKoB, pekKko-

MeHAYyeTCa UCNOMb30BaTb CAefylolne NHAEKCHI,
BHYTPEHHWUIA

HapyXHbI

NOBEPXHOCTb

BHYTPEHHSA NOBEPXHOCTb

Hapy>Hasi NOBepPXHOCTb

TennonpoBOAHOCTb

KOHBEKLUS

nsnyveHve

BO3/YyLWHOE NPOCTPaHCTBO

XUAKOCTb

BHYTPEHHAA cpefa, nomelleHne

HapyxHas cpefja, atmocdepa

NMeLWnii OTHOWEHNE KeUHULE ANHbI
nMeLWwnii OTHOWEHNE KeAuHULEe NOBEPXHOCTHN
nMelLWnii oTHOWEHNE KefnHuue obbema
UMelLWnii OTHOWEHNE K 3[4aHWI0 B LLEefIoM
yAenbHbIN

MMelLWwnii OTHOWeEHNEe K OTONNEeHUIo

uMelLWwnii OTHOLWEHNE K BEHTUNALNN

MMeLW Nt OTHOLWEHNE K MH(UNbTPaL UK

MMe}OU.lMﬁ OTHOWEeHNe KKOHAMUWMOHMPOBaHUK BO3AyXa
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