MEXTOCYOAPCTBEHHbIA COBET MO CTAHOAPTU3ALUWN, METPONTOTMN U CEPTU®UKALIUN

(Mrc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)
FOCT
MEXTIOCYOAPCTBEHHbBIN
CTAHOAPT 32494—
2021

30AHUNA U COOPYXEHUA

MeTon maTteMaTM4eCcKoro MmogaenupoBaHus
TeMnepaTypHO-BNaXHOCTHOIO peXxuma
orpaxaarowmnx KOHCTPYKLUNA

(EN 15026:2007, NEQ)

U3paHune ochmnumnansHoe

Mockea
PoccuMCKUIA MHCTUTYT CTaHAAPTU3auuK

2022

GostExpert.ru
https://GostExpert.ru/gost/gost-32494-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64920
https://gostexpert.ru/gost/gost-32494-2021?utm_source=pdf&utm_medium=64920&utm_term=page

FOCT 32494—2021

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 PA3SPABOTAH ®epepanbHbiM rocyaapCTBEHHBIM DHODKETHBIM yuypexaeHueMm «HayydHo-uccnego-
BaTenbCKUN MHCTUTYT CTPOUTENBHON DU3nKKn PoccuilCKOW akageMUn apXUTeKTypbl U CTPOUTEMbHbLIX Hayk»
(®rbY «HMNCP PAACH»)

2 BHECEH TexHu4eckum KOMUTETOM Mo cTaHaaptmaaummn TK 465 «CTpouTtenscTBoO»

3 MPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHZapTM3auuM, MeTPonorum u ceptudukaumm (npo-
Tokon oT 9 gekadbpa 2021 r. Ne 60)

3a NPUHATWE MPOronocoBar#u:

KpaTkoe HaumeHoBaHWe CTpaHbl Kop crpadbl no MK CoKpaleHHoe HauMeHOBaHWE HaLMOHANLHOro opraHa
no MK (CO 3166) 004—97 (MCO 3166) 004—97 no craHgapTuayum
ApmMeHunn AM 3A0 «HauuoHaneHbIA opraH No cTaHgapTM3auun

1 MeTponorin» Pecrnybnvkn ApmeHus

Bbenapycb BY locctanpgapt Pecnybnnkv Benapycb
Kvpruansa KG KelpreisctaHgapt

Poccus RU PoccraHgapt

YabekucTaH Uz Y3ctangapt

4 Mpwvkaszom ®egepansHOro areHTCTBa Mo TEXHUYECKOMY PerynvpoBaHuio u MmeTponorum ot 21 gekabps
2021 r. Ne 1826-cT mexrocygapcTBeHHbld ctaHgapt FOCT 32494—2021 BBefeH B eiCTBME B Ka4ecTBe Ha-
uMoHanbHoro ctaHgapta Poccuiickon ®egepaumm ¢ 1 ceHTabpa 2022 .

5 Hactoawwmi craHgapT paszpaboTaH C y4eTOM OCHOBHbIX HOPMAaTWMBHbLIX MOMOXEHWA €BPONEencKoro
ctaHgapta EN 15026:2007 «TennoBnaxHOCTHbIE XapakTepPUCTUKN CTPOUTENbHBLIX KOHCTPYKUMIA U UX arnemMeH-
ToB. OueHka BnaronepeHoca MeToAoM Yncnosoro Mmogenuposanua» («Hygrothermal performance of building
components and building elements — Assessment of moisture transfer by numerical simulation», NEQ)

6 BBAMEH MOCT 32494—2013

MHpopmayusa o seedeHuu 8 delicmeaue (npekpaweHuu delicmeusi) HacmosLweao cmaHdapma u u3Mme-
HeHUl K HeMy Ha meppumopuu yKkasaHHbIX 8bllie 2ocydapcme nybnukyemcs 8 ykazamesnsax HayuOHambHbIX
cmaHOapmos, uzdagaembix 8 IMux 20cydapcmeax, a makxe 8 cemu VIHmepHem Ha calimax coomeemcmay-
FoWUX HayuoHambHbIX opaaHo8 no cmaHdapmusayuu.

B cnyyae nepecmMompa, UsMeHeHUs Unu OmMEeHbk! Hacmosiue2o cmaHdapma coomeemcmeyowas uH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuansHOM uHmepHem-calime MexzocydapcmeeHHo20 cogema no
cmaHOapmu3ayuu, Memponozauu U cepmugbuxkayuu 8 kamanoze «MexzocydapcmeeHHble cmaHdapmbly

© OdopmneHue. ®IBY «PCT», 2022

B Poccuiickon ®egepaummn HacTOALWMIA CTaHAaPT HEe MOXKET BbiTb MONMHOCTLID UMK
YacTU4YHO BOCNPOU3BEOEH, TUPAXKMPOBAH N pacnpocTpaHeH B KadecTee ouunansHoro
n3gaHus bes paspelleHns PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUiD
W MeTpONorun
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BeegeHue

TemnepaTypHO-BNaXKHOCTHLIN peXuUM OnpefenseT 3KCMnyaTaluMOHHbIE CBOMCTBA Orpa)gatoLimxX KOH-
CTPYKUWA 303HMA M HEMNOCPeOCTBEHHO BIUSAET Ha Tenno3alluMTHbIE CBOWCTBA, KOPPO3WID MeTannuuecKnx
JeTtaneun, NpoYHOCTHbIE CBOWCTBA, HanpsXeHHO-4eOpMUPOBaHHOE COCTOSIHWE, JOMNTOBEYHOCTb N 3CTETUKY
KOHCTPYKUWHA.

B HacToswem cTaHpoapTe npuBeaeHO onucaHue MaTemMaTU4eckKon MOAEenu Tenno-, BhnaronepeHoca B
Lenax NporHo3MpoBaHUA HECTALWMOHAPHLIX NPOLECCOB NepeHoca Bnari B MHOMOCMOMHLIX OrpakaatoLmnx KoH-
CTPYKUWSX, MOABEPraemMbIX KNMMaTUYeCcKUM BO30eNcTBusAM. [10 CpaBHEHUIO C OLEHKOWN BMaXHOCTHOrO COCTOS-
HUS OrpaXXaaroLLMX KOHCTPYKLKMIA MO CTALMOHAPHBIM YCNOBUAM 3KCMNyaTaluM MogenupoBaHue HecTauuoHap-
HOTO Bra)XHOCTHOrO pexxuMa obecnedrBaeT Hornee ToHHbIE CBEOEHWS O BMaXXHOCTU MaTepuanos KOHCTPYKLUMIA
M O pUCKe, CBA3AHHOM ¢ npobneMamu KoHAeHcaUuu napa Ha NoBepxHOCTH.

HacTtosawmi ctanaapT siBnseTcs pesynsratom 0600weHnss MHOroYMcrieHHbIx pabot nabopatopum cTpo-
utenesHon Tennodpusnkn HAMC® PAACH B obnacTu NnporHo3vpoBaHUs TeMnepaTypHO-BNaXHOCTHOIO PeXu-
Ma orpaxjaroLlMx KOHCTPYKUMA 30aHWA, B TOM 4ucne npoBedeHHoW B 2019 r. Hay4yHO-uccrnegoBaTenbCcKon
M OMbLITHO-KOHCTPYKTOPCKOW paboTkl no Teme «lMccnenoBaHus BMUSIHUA 3KCMNMyaTalWMOHHBIX Tennodusnye-
CKMX NoKasaTernen Tennou3onaLMoHHbIX MaTepranos Ha TeMrnepaTypHO-BNaXHOCTHLIA PEXMM OrpaxJatoLLnx
KOHCTPYKUWIA 30aHWA» NoS PYKOBOLCTBOM [-pa TexH. Hayk, rnpodeccopa B.I. MarapuHa n KaHg. TexH. Hayk
MM.M. Macrywekosa.

MaTemaTtnyeckoe MooenvpoBaHue TeMNepaTypHO-BNaXKHOCTHOMO PeXUMa OrpaxaatoLux KOHCTPYKLUWIA
no METOAMKE HACTOALLEro cTaHaapTa NO3BONUT 3HAYUTENBHO NOBLICUTE TOYHOCTbL NMPOBOAWMMBIX TEMNOTEXHW-
YECKUX pacyeToB, YTO, B CBOK) OYEpPEfb, OKAXET MOMNOKUTENEHOE BMUSHME HA KOMMOPTHOCTL NMPOXUBAHUS
noaen, a Tarkke Ha yny4lleHne nokasarternen JONTOBEYHOCTN U SHEPreTUYeckon aPeKTUBHOCTH CTPOALLUXCS
30aHMIA.

i
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Monpaeka k TOCT 32494—2021 3paHusa u coopyxeHus. MeTog mateMaTu4eckoro MogenvpoBaHUsi
TemMnepaTypHO-BNaXXHOCTHOIO PeXUMa orpaxgarLwmnx KOHCTPYKLWIA

B kakom mecte

Hane4ataHo

HomkHo BbITh

MNpeaucnosue. Tabnuua corna- —

CcOBaHWA

KazaxcTtaH KZ [occtanpapt Pecnybnukm
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FOCT 32494—2021

M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

30AHWA U COOPYXEHNA

MeTog maTemaTuU4ecKkoro MmogenMpoBaHWUA
TeMnepaTtypHoO-BNaXXHOCTHOIO peXxumMa orpaxgarwwmx KOHCprKLI,VII‘;‘I

Buildings and constructions. The method of mathematic simulation
of temperature and humidity conditions of protecting designs

Oarta BBegeHnsa — 2022—09—01

1 Obnactb NnpUMeHeHus

Hactoawmin cTaHgapT pacnpocTpaHAaeTcs Ha orpaxgawmuiume KOHCTPYKUMK 34aHUA 1 COOpy)KEHI/Il?I n
yCTaHaBiMBaeT MeTOOd MaTemMaTtu4eCKoro moaerimpoeaHna TeMnepaTypHO-BNaxHOCTHOINO pexuMa orpaxar-
LnX KOHCTDyKLI,VIﬁ Nnpn HeCTaluNOHapPHbIX YCNOBUAX SKCNINyaTalnn.

2 HopmaTtuBHbIE CCbINKKN

B HacTosiweM cTanHgapTe nNpuBefeHbl HOPMaTUBHbIE CChIMKW Ha credylline MeXrocyapcTBeHHbIe
CTaHOapThl:

FOCT 7076 Matepuansl 1 nagenus ctpoutensHble. MeTtoa onpegeneHns TennonpoBogHOCTA U TEPMUI-
YeCKOro ConpoTUBIEHUSA NPU CTALWMOHAPHOM TEMNNOBOM PEXUME

MOCT 23250 Matepwmansl ctpouTenbHble. MeToa onpegeneHns yaensHon TeNNOeMKOCTH

FOCT 24816 Martepuansl cTpouTensHble. MeTon onpeneneHs paBHOBECHOW COpOLMOHHOM BNaKHOCTH

FOCT 25898 Matepwuansl U u3genusa cTpouTenbHble. MeToabl onpeaeneHns naponpoHnLaeMocT U Co-
NPOTUBNEHNS NMApONPOHULAHUIO

MpumedaHue — [py NONBL30BaHNW HACTOALLMM CTaHAAPTOM LienecoobpasHo NPoBEpPUTL AENCTBUE CCbINoY-
HbIX CTAHOAPTOB W KNaccudUKaTOpoB Ha oduUManbHOM MHTEpPHET-caiTe MexrocynapcTBEHHOMO COBETA NO CTaHAapTU-
3auuK, METPONorun W cepTudrkaumn (www.easc.by) Unu No ykazatensm HaUMOHANBHLIX CTAHOAPTOR, U3OaBaEMbIX B
rocynapcTBax, ykaszaHHbIX B MPeaMCnoBUM, N Ha oULIMANEHBLIX CalTax COOTBETCTBYIOLLUMX HALMOHAMbHLIX OPraHoB No
cTaHgapTusauun. Ecnv Ha JoKyMeHT gaHa HefaTMpoBaHHas CCbINKa, TO CNEAYET UCNONb30BaTh AOKYMEHT, A8ACTBYHLLWIA
Ha TEKYLWA MOMEHT, C YYETOM BCEX BHECEHHbIX B HEFO M3MEHEHWA. Ecnu 3amMeHeH CCbINOYHbIA JOKYMEHT, HA KOTOPbINA
[JaHa aTUpOBaHHas CCbiMKa, TO CreAyeT WMCMONb30BaTh YKa3aHHYK BEpPCUI0 3TOro AoKyMeHTa. Ecnu nocne npuHSATWA
HaCTOALLEro cTaHAapTa B CCbINOYHbIA AOKYMEHT, Ha KOTOPbIA JaHa JaTMPOBaHHAsA CCbiNka, BHECEHO M3MeHEeHUe, 3aTpa-
rvBatoLLee NonoXeHUe, Ha KOTOPOE AaHa CChiNKa, TO 3TO NONoXeHWe NpuMeHseTcs 6e3 yyeTa AaHHOro U3MeHeHus. Ecnu
CCbINOYHLIN [JOKYMEHT OTMEHEH §e3 3aMeHbl, TO NONOXEHWE, B KOTOPOM [aHa CChinka Ha Hero, NPUMEHSAETCH B YacTu, He
3aTparvBaloLLei 3Ty CChITKy.

3 O603Ha4YeHNA U eAUHULUbI U3MepeHUA XapakKTepuCcTUK Tenno-, BrnaronepeHoca

B HacToswem craHgapTe NpUMeHeHb! 0003Ha4YeHNs M eguHWLbI MimMmepeHnsa XapakTepucTuK Tenno-,
BnaronepeHoca, npuneegeHHbie B Tabnuue 1.

MapaHune ochbuumnansHoe
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Tatnuua 1— OB6o3Ha4YeHNA N eguHULLI M3MEPEHWS

Xapaktepuctmka OboaHaveHne EanHvua namepeHms
MrHoBeHHas CKOPOCTb KanwunisapHOro BcackiBaHus C kr/(m2-c)
YoenbHas TENNOEMKOCTE Mateprana o Lo/ (kr-°C)
MapumnaneHoe gaBneHne BOOSAHOTO napa Ma
MapunaneHoe gaBneHne HacbILWEHHOro BOAAHOTO Napa E Ma
[MnoTHocTL NoTOKa BNarx g kr/(m2-c)
[MNoTHOCTL NOTOKa BOASHOIO napa o kr/(M2-c)
[MnoTHOCTL NOTOKA XKWMAKOW BNarv Tipn kr/(m2-c)
OHTanbnusa h Ik
MHTEHCHMBHOCTL COMHEYHON paguaumm / B1/m?2
MoTok Bnaru j Kr/m?2
[ToTok BNaru Yepes Hapy»HyH NOBEPXHOCTb Jun Kr/m?2
KoathduumeHT KanMnnapHoro BCackiBaHWUs K kr/(m2-c1/2)
MokasaTenk CTENEHW B YpaBHEHWU KanUNNapHOro BCACkIBaHWA n —
AtmocdepHoe aaBneHve jo}8 Ma
ConpoTuBneHue NaponpoHULIaHMIo cnos R, (M2-y-Ma)/mr
[1noTHOCTL TEMNOBOO MNOTOKA q Bt/m2
Temnepatypa t @
OKBMBANEHTHasa TemnepaTypa Bo3ayxa OKpyKaroLlel cpeabl fy. yen €
TemnepaTypa NOBEPXHOCTWM KOHCTPYKUMK toos °G
BnaxHocTb no macce w Kr/Kr
[MpocTpaHcTBEHHAA KoOpaMHaTa X M
Bpema z G
MpoooMmKMTENBHOCTE BhiNageHWs XMOKMX 0CagKoB B MecsL Az, Y
KonnuyecTBo ocaakoB, BeiNagalLlLnMx Ha BEPTUKANbHYH NOBEPXHOCTh Hy MM
KoadhduumeHT Tennootgayu o BT/(m2-°C)
KoadhrumneHT Tennootaayn HapyKHOW NOBEPXHOCTU a, BT/(M2-°C)
KoathduumeHT TennooTgayn BHYTPEHHEN NMOBEPXHOCTH ¥y BT/(m2-°C)
KoathdnumneHT cTaTM4ecKon BrnaronpoBogHOCTA Berai Kkr/(M-c)
KoadhduumeHT guHaMu4eckor BnaronpoBogHOCTH - Kkr/(M-c)
[NoTeHumMan BNaxHoOCTU 0 °B
KoadhdumumeHT noTeHUnanonpoBogHOCTH K kr/(m-c- °B)
TennonpoBogHOCTL MaTepuana A Bt/(m-K)
[MaponpoHuLaeMocTe MaTepuana u Kr/(m-c-lMa)
[MnoTHocTL matepuana p Kr/m3
MnoTHoCTL BOALI P kr/m3
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OkoH4aHue mabnuus! 1

Xapakrepucruka Ob6o3HaveHne EauHuua namepenns
Ko?cbcbmumeHT MOFTOWEHMSA COMHEYHON PaANaLMi MaTePUanom Hapyx- 1 —
HOW NOBEPXHOCTU OrpaxkgaroLein KOHCTPYKLUMK
OTHOCKUTENBHAA BNaXHOCTb BO3OyXa (0] %

4 O6wuMe nonoxeHunA

MaTtemaTtnyeckass Modenb, NPUBEAEHHAs B HACTOSALLEM CTaHAapTe, ONUCLIBAET criefylolWne ABMEHUS
HECTaUWOHapPHOro OOHOMEPHOrO NepeHoca TENMOThI U BfiarM B KOHCTPYKUUAX:

- yOoaneHwe CTPOWUTErNbLHOW BRaru;

- HakomnfieHWe BNaruM 3a cyeT KOHOEHcalMK B Nopax WU Kanunnsipax BcrefcTeve auddy3nu B nepexos-
HblA U 3UMHUIA Nepuodbl BpeMeHu;

- YBNAXHEHWE KOChIMU OOXOAMU;

- yBnaxHeHue, obycrnoBneHHoe Murpaumnen Bnarv u3 Hapy»HoW 4YacTu KOHCTPYKLMWM BO BHYTPEHHIOK B
NeTHWUI Nepuog aKcnnyaTaunm.

PesyneraThl pacHeTa no nNpeasiokeHHoN MaTemMaTyecKkon MOgenn MoryT ObiTe UCMONB30BaHbI B Criegy-
OLLMX Lensax:

- MOBbILIEHWUSA MoKasaTernen aHepreT4eckon aPEeKTUBHOCTY 30aHUN;

- MOBbILIEHWA KOM(OPTHOCTY 3A4aHUIA ONA NPOXMBAHUS

- MOBbILLEHUSA JONTOBEYHOCTM KOHCTPYKLWIA M COXPaHEHWS UX 3KCNIyaTauWOHHbIX CBONCTB.

5 OcHOBHbIe YPaBHEHUA MaTeMaTU4ecKou Mmogenm

5.1 OrpaHnyeHusn

MaTemaTuyeckaa MoAenb, NpUBeAEHHas B HACTOALLEM cTaHaapTe, npeanonaraeT creayoLme YCroBus
M OrpaHUYeHns:

- paccMaTpuBalT 04HOMEPHbIA NepeHOc TennoThl U BNaru;

- MOCTOSIHHasA reoMeTpUs KOHCTPYKUKUK, OTCYTCTBME AedopMalMii maTepuarnos;

- OTCYTCTBME M3MEHEHUI CBOWCTB MaTepuanos B pesynsraTte NOBPeXAeHUsa UMK CTapeHus;

- OTCYTCTBME XMMWYECKUX PEeaKLMii;

- BCEe Martepuvansl Orpaxaatolen KOHCTPYKLUMU SIBNSHOTCA U30TPOMNHBLIMU,

- NpeHebperaT TENMOTON, BEIAENAEeMOi Npy hasoBbLIX Nepexoaax, B TOM Yucne npu copbumm (oecopb-
LKn) BOASHOrO napa;

- NpeHebperaT 3aBUCUMOCTLI BNAroeMKoCTM OT TeMnepaTypsl;

- npeHebperarT TepMorpagueHTHEIMKU MexaH1U3aMamKn BrnaronepeHoca;

- npeHebperanT MUNLTPaLMOHHBIMKU MEXaHU3MaMK BnaronepeHoca.

5.2 OcHOBHbIe YpaBHeHUA Tenno-, BnaronepeHoca B orpaxgaloWmnx KOHCTPYKUMNAX

B ka4yecTBe OCHOBHbIX ypaBHEHWA TEMMO-, BMlaronepeHoca B OrpaXaatLmx KOHCTPYKLMAX UCMNOMb3YHT
aundpdhbepeHumnanbHble ypaBHeHUs BrnaronepeHoca (1) u TennonepeHoca (2):

w=_¢iv(g(x,z))‘ (1)

w=—div(q(x,2)). (2)

[NoTokw BNarn 1 TeNMoThI, npoxogdauve 4yepeld KOHCTPYKUKMKO, onpedendrT Yepeld noteHuyuanbi:

g(x,z)=—x(x)-grad 8(x,2), (3)
q(x,z)=—A(x)-grad ¢(x,z). (4)
3
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C yueTtom BbipaxeHui (3) n (4) ypaBHeHus (1) u (2) npenctaBnsaT B cneaylllem Buae:

p(x)M —div[ k(x)-grad 8(x,z} ], (5)
ot(xz)
c(x)p(x)T=—d|v|:k(x)-grad t(x,z)]. (6)
MpumMmeyaHne — B kayecTBe rpagueHTa noTeHUMana BNa)HOCTU UCTIONB3YIT CYMMY TPafMeHTOB YaCTHBIX

NnoTeHUWanoB: NapuWanbHOro gaBneHnAa BOOAHOINO Napa B Nnopax Mmarepuana, BNna>XHOCTKU MaTepwvana no macce, Temnepa-
Typbl B Marepuane, obLlero gaeneHns B Martepuane v gp.

B kadyecTBe 4acTHbIX noteHymanoB MaTemMaTMYecKkoun Moagenun, rlpe,D,CTaBneHHOH B HacTtofdlwlem CTaH-
Aaprte, Ncnonb3yrwT napuvanbHOe OaBlieHne BOAAHOIO napa B nopax marepuana e = QJ(W)E N BNa*XHOCTb
mMaTepurana no macce w:

x-grad 0=y.-grad(p(w)- E)+ B-grad(w), (7)

roe ¢(w) — oTHOCMTENbHasa BNaXHOCThL BO3AyXa, ABMAWLAAcA (PyHKUMEd copBLUMOHHOIO BNarocodep:KaHus
maTepuana.

[MMpumevyaHune — YpasHeHue (7) aenaetcs Hanbonee NpUMeHAEMbIM B NPaKTMKE PacyeTos.
YpaeHeHue (5) ¢ yueTom ypaBHeHus (7) ynpowaetca 4o BUaa:

ow(xz) o oe(xz) ow(xz) 8
> E[“ ax *P ox ) )

Bornee ToYHbIA pacyeT OTHOCUTENbHOM BNaXHOCTA BO3AYXa B NOpax Matepuana MoXeT BbiTb NpoBeaeH,
€cnu Npu HenpepbIBHOM WU3MEHEHUK BNaXHOCTWU B MaTepuane npw M3BeCTHOW M3oTepme copbuum Matepua-
na, onpegenaemon yHKUMen ¢ (w), n3BecTHa usoTepma Aecopbunmn matepuana, onpegensemas yHKL1e

¢n(W).
OTHOCUTENBHYI0 BNaXKHOCTL BO3OYXa B MOpax Matepuana pacc4uThiBaloT no (opmyre
ow ow
w(w)—%(w)x(g}%(wb{ g} ©)
1.0
ow oz
roe X E
[ Bz] ow
0,—<0
bir4

MpumeyvyaHune — lNpueegeHHasa popmMyrna o3Ha4yaeT, YTo OTHOCUTENbHAs BNaXHOCTL BO3ayXa B nopax Matepu-
ana onpegensaerca No u3otepme copbumK, Korga BrnaxHOCTb Marepuana Bo3pacTaeT, U No U3oTepMe aecopbumu, Korga
BNaXHOCTb yﬁblBaET.

5.3 lpaHuYHbIEe ycnoBuA TennoobMeHa

5.3.1 MpaHWYHbIE yCroBUsA TennoobMeHa Ha NOBEPXHOCTAX KOHCTPYKLMK

lpaHW4Hble YCnoBWUsi TennoobmMeHa Ha MOBEPXHOCTAX KOHCTPYKUWKM 3a0al0TCS 3aBUCUMOCTLI0 MeXay
TennoBbiM NMOTOKOM 3a CYeT TEeNMNONPOBOAHOCTM OT TEEPOOW CTEHKU U TENMOBLIM MOTOKOM OT OKpyXatoLlewn
cpeAdbl 3a cYeT TeMmnepaTtypHoro Hanopa [dhopmynbl (9)—(11)]:

- Ha BHYTPEHHEN NOBEPXHOCTHU:

20202, [102)-4,(2)]: (10)

- Ha Hapy)KHOIFI NOBEPXHOCTW:
AW2ED , [1{02)bygen(2)]: ()
tyen(2)=t, (z)+pﬁ" . (12)
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roe L — TonwuHa KOHCTPYKLMK, M.
JonyckaeTcs B Ka4ecTBe rpaHuyYHbLIX YCrNoBWMIA TennoobMeHa 3aJaBaTk U3BECTHOe 3HaYeHue Temnepa-

TYphI.

5.3.2 NpaHU4HbIe YyCNOBUA TennoobMeHa Ha cThike MaTepuanos

[paHWYHBIMK YCNOBUMAMKW TENNOOOMEHa Ha CThiKe MaTepuanoB ABMAOTCS:

- HEnpepbIBHOCTbL TEMMNepaTypbl Ha rpaHuue pasgena OBYX MaTepuarioB BHYTPW Orpagalrllen KoH-
CTPYKLNH:

t(x+0,z)=t(x-0,2); (13)
- OTCYTCTBME MUCTOYHUKOB M CTOKOB TEMNOTHI (TENMOBOI NOTOK HEMPEpPbIBEH):

ot(x+0,2) 6t(x—0.z)_
ox

P (14)

A(x+0) = A(x-0)

5.4 TpaHu4HbIe ycnoBus BnaroobmeHa

5.4.1 'paHUYHbIe yCNOBWUA BnaroobMeHa Ha NOBEPXHOCTAX KOHCTPYKL UM

paHu4YHbIe ycrioBuaA BriaroobMeHa Ha NOBEPXHOCTAX KOHCTPYKL MM BbIMMCNAKT rno coopmynam (14)—(18).

MoTok Bnark, BLIXOAALMK M3 KOHCTPYKLUUW 4Yepe3 BHYTPEHHIK MNOBEPXHOCTb, onpefensieTcs ypas-
HEHMeM

06(0,z 1
(0202 oy, (2)-o0 (2)]-0u (15)
UMW B YNPOLLEHHOM BUae
1
(l‘ *©an (Z)"'B ‘Wan (Z)) =R_|:ea.n (Z) ~€s (Z)] ~9s (z); (153}
B.Nn
Yepes HapyXHYH NOBEPXHOCTL ypaBHEHWEM
#(Lz) 1
O =R, Lol -au(?)] -9 (16)
UMK B YNpOLLEHHOM Buae
1
(P'eu.n (z)+p ‘wn.n(z)) R [eu.n(z)_en (Z)]_gu (2). (16a)
H.M
rae R, ,, R, ; — CONPOTUBIEHME NaponpoOHULIAHII0 BHYTPEHHErO W HapyxHoro cnos, (M2-u-Ta)/ur;

9g» g, — MINOTHOCTL NOTOKA BRary Yepes BHYTPEHHIOK U HapyXHYK NOBEPXHOCT, kr/(m2-c).

Konv4ecTBo XMAKOWM BRaru, nornowaemMoin orpaxaaroliein KOHCTpyKUMenR, crnedyeT onpeaenaTb B KaK-
[LOM KOHKPEeTHOM cryyae.

MNOTHOCTL NMOTOKA XWAOKOW BNaru Yepes HapyxHY NMOBEPXHOCTb BHYTPb Orpaxaatoliei KOHCTPYKUMK
Npu ee HecTaLuMOHAPHOM YBMaKHEHUW onpenensT no dopmyne

ow

17
[+ 9 =‘Bguua (1)

%=L

[NoTHOCTL NOTOKa XWAKOW BNArv B HAPYXHbIM CNOW Orpaxgatollen KOHCTPYKUUK, BbI3BAHHOW KOCbIM
OOoXaeM, paBHa MIHOBEHHOW CKOPOCTM KanunnsipHoro BcacbiBaHus C. [Mpy 3TOM NMOTHOCTL NOTOKA KUOKOM
Bnaru g, ., He JOIkHa NPeBOCXOAWUTb UHTEHCUMBHOCTL BhiNageHUsa 0CcaJKoB Ha BEPTUKANbHYK NOBEPXHOCTb
1 onpegensieTca no opmyne

-3
—mind _Ha-107"-ps (18)
Oy ppy=ming—8 _—_ T8 C1.
Az, -720-3600
5.4.2 NpaHU4HbIE YCNOBUA BNaroobMeHa Ha CTbiKke MaTepuarnoB
[Mpy HaNUUMM B KOHCTPYKLMW NapOM30MALMOHHOIO Crosi NPUHUMALOT, YTO XKMOKas Brnara He npoxoguT
Yepes cnoi napou3onsuunn, NpyM 3TOM NNOTHOCTb NOTOKA BOAAHOIO Napa onpefenswT no dopMyne
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g(x—O)—g(x+0)=%(e(x+0,z)—e(x—O,z)), (19)
rae R, — COMPOTUBEHWE NapoNpPOHULIAHMIO NapPON30NSLMOHHOIO CrIOS.

Ha cTeike OBYX CrnoeB orpamp,arou.l,eﬁ KOHCTPYKUWK, BbINMOJTHEHHbLIX U3 PA3HbIX MAaTepuanoe, npu oTcyT-
CTBMKX napoundonaunn npuHMMarT, YTO BIaXHOCTWU MarepunanoB CNnoeB ABNAKTCA paBHOBECHbIMA (beHKLI,VIO-
HarnbHO 3aBVICVIMbIMM)I

wy = fw,). (20)

B 30He copBUMOHHOIO yBMaXHeHUsi paBHOBECHLIE BMaXXHOCTU MaTepuarnoB NpUHUMaloT No M3oTepMam
copbuwuu (aecopbumn). Mpy aTOM NapumranLHoe AaBneHve BOAAHOIO Napa B nopax MaTepuasnoB HernpepbIBHO:

e(x+0,z)=e(x-0, 2). (21)

[na ceBepxcopBUNOHHOR 30HBI 3@aBMCKMMOCTL No dpopmyre (19) onpefensoT akcnepumMeHTansHo. Ecnwn
BNaXKHOCTb Ha CThIKE CNOeB MaTepuanos pacnpegensaerca NponopLuoHansHO CKOPOCTAM KanunnspHOro Bca-
CblBaHWA, 3aBUCMMOCTbL No hopmyne (19) onpegensatoT COOTHOLIEHUEM

p2—C1 Wy —W. 22
p1C2( 2~ Way): (22)

rae wq, U Wy, — MakcumaribHbl€ COp6LI,MOHHbIE.‘ BNaXHOCTW MaTepuanos.

Wy =Wy, +

6 UcxooHble gaHHbIe

6.1 Mepepn pacyeToM TeMMepaTypPHO-BMaXKHOCTHOIO pexnMa orpaxaaroLleid KOHCTPYKLUUM OOMKHbI ObiTb
W3BECTHbI CNeayrLine HeoBXoOUMbIE XapaKTePUCTUKA:
rPaHUYHbIX YCTOBUN;
MaTepuanoB KOHCTPYKLIMMK,
KOHCTPYKLMK;
YCMNOBWiA NPOBEAEHNA pPacyeToB.

6.2 XapakTepMCTUKN rpaHUYHbIX YCIIOBUNA

K xapakTepucTUKaM rpaHuYHbIX YCNOBUA OTHOCAT:

- TeMnepaTypy HapyKHOro BO3Ayxa, MepPeMeHHYH B TeYeHWe roda, NpUHUMAEeMY COMMacHoO AaHHbIM
HaTypHbIX HAGMIAEHWI NN MO AaHHLIM, NPUBEAEHHLIM B HOpMax U Npaeunax no CTPOMTeNbLHOM KnuMmaTono-
UM rocyAapcTe — yyacTHukoB Cornawerns!), NpUHABLUMX HACTOSILNIA CTaHAAPT;

- TeMmnepaTypy BHYTPEeHHero Bo3ayxa, NepemMeHHYH Uiu NMocTOsIHHYIO B TeYeHue roaa, NpUHUMaeMyto B
COOTBETCTBUW C YCNOBUSIMW NMPOEKTUPOBAHUS;

- OTHOCUTENbBHYK BRAXHOCTb HAPYXXHOMO BO3AyXa, NEPEMEHHYH B TeyeHue roaa, NpUHMMaemylo co-
rMacHo AaHHbIM HaTYpPHbIX HAGMOOEHUIA U OaHHLIM, NPUBEAEHHBIM B HOPMaXx W NpaBunax no cTpouTenbHoM
KNMMaTONOrMK rocyaapcTB — yyacTHUKoB Cornatenuns’), NpUHSBLLINX HACTOALWWIA CTaHAAPT;

- OTHOCUTENbHYK BIMaXHOCTL BHYTPEHHEro BO3AyXa, NMepeMeHHYH UMW MOCTOSIHHYI0 B TeYeHue roga,
NPUHAMaeMYo B COOTBETCTBMM C YCITOBMAMMW NPOEKTUPOBaHMS;

- KoahpULUMEHTHI TEMMOOTAAYN BHYTPEHHER W Hapy)KHOW MOBEPXHOCTEN KOHCTPYKUWU, NepeMeHHble
UMW TMOCTOSIHHbIE B TEYeHWe roaa, BblYUCNAeMble ANA YCNOBWIA pellaeMoir 3adadvM Unuv npuHUMaemble mno
CTPOUTENBHBIM HOPMaMm W NpaBUnamM no TENNOBON 3aLLUTe 3AaHWii rocyAapcTB — yyacTHUKOB CornatieHus2),
NMPUHABLUMX HACTOSALLMIA CTaHdapT.

3Ha4YeHns nepeyncrneHHbIX napameTpos HeobXoaMMO MMEeTb Ha Havyano KaXgoro mecsua, Ux uameHe-
HKYe B TeYeHne Mecsua NpUHMMatT JIMHEeMHBLIM.

1) B Poccuiickoit ®enepaumu geiictayet CIM 131.13330.2020 «CHwUIM 23-01—99* CTponTenbHas KMMATONorusy.

2) B Poccuitckoit ®egepaumu aeictayet CIN 50.13330.2012 «CHulM 23-02—2003 Tennosas 3aliuta 3gaHuins.
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6.3 XapakTepuMCcTUKM MaTepuanoB KOHCTPYKUUMX
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MepeyeHb XapakTepWUCTUK MaTepuanoB U MeTOodbl UX onpeneneHus, HeobxoauMmble ANA pacdeToB Mo
mMaTteMaTWU4eckon Modenu, NpuBeaeHbl B Tabnuue 2.

Tabnuuya 2— XapakTepucTuKn maTepnanos

HaumeHoBaHWe xapakTepucTuKn O6o3Ha4eHne 3HadeHns MeTtoa onpegeneHns
. Mo AelcTBYHOWUM CTPOUTENb- Mo HopMaTUBHOMY OOKYMEHTY
P HbIM HOpMam 1 npasunam Ha MaTepuan KOHKpeTHoro Buaa
[No genCTBYOLWWM CTPOUTENb-
YnenbHas TENNOEMKOCTb e A A, P Mo MOCT 23250
HbIM HOpMam 1 npasunam
Mo gencTBYOLWNM CTPOUTENb-
TennonpoBogHOCTb A A yloly P Mo MOCT 7076
HbIM HOpMam ¥ npasMnam
M3oTepma copbunm o(w) — Mo MOCT 24816
KoadhdomuymeHT [o pelcTBYHOWNM CTPOUTENb-
e n ASUCTBYIOWMM GTP Mo FOCT 25898
naponpoHULIaeMoCTH HbIM HOpMaM 1 Npasunam
Mo meToaMKkam rocynapcte —
KoadhdomumneHT KanunnapHoro A yAap 1)
K — yyacTtHukoB CornaieHus '/,
BCaCbIBaHWUA -
NMPUHSABLLMX HACTOALLMIA cTaHaapT
. [o meToaMKkam rocynapcte —
KoathdmumueHT ctatnyeckomn A yAap 2)
B —_ yyacTHukoB CornaweHuma),
BMaronpoBo4HOCTH crar o
MPUHSABLLMX HACTOALLMIA cTaHOapT
[lo meTogmukam rocynapcte —
KoaddmuymneHT anHamuye- A yAap 1)
5 i — y4acTHuKoB CornaiweHuma '/,
CKOW BNaronpoBOgHOCTH A o
NMPVHABLLWNX HACTOALLMIA cTaHaapT

6.4 XapakTepuUCTUKN KOHCTPYKLUN

,ﬂ]’lﬂ npoBegeHnA pac4eToB OOIMKHbI ObITb U3BECTHbI crnegywuie gaHHble O KOHCTPYKUWMKL

- TOINWMHa U nopAagoK pacnonoxeHnAa OOHOPOOHbBIX CNOEB B KOHCTPYKUNW,

- MeCTa pacnonoXxeHms napon3onAUuMOHHBIX CroeB U 3Ha4YeHNA X CONpPoOTUBNEHUA naponpoHuuaemo-
CTH;

- Ha4allbHad BJ1IaXXHOCTbL MaTepuanoB KOHCTPYKUWN.

6.5 XapakTepucTUKK YCNOBUIA NPOBedeHUSA pacyeToB

XapakTepucTUKK YCMOBMWIA NPOBEEHUS pacyeToB BKMOYAOT B cebs:

- Mecsl, Ha4yMHasA ¢ KOTOPOro cnefyeT NPOBOAWTE pacyerT,

- KOMWUYEeCTBO NeT, AN KOTOPbIX cneayeT NPOBOAWUTL pPacHeT;

- NPOMEXYTOK BPeMeHW, Yepes KOTOopbIi crnegyeT MKCMPOBaTb peaynbTaThl pacyeTa (pekoMeHayeTcs
1 mec).

7 BbixogHble AaHHble

Pe3yﬂbT8TOM pac4deTa TeMnepaTtypHO-BIIAXHOCTHOIO peXunmMa orpam,qarol.u,eﬁl KOHCTPYKUMKX OOJKHbI
ObITb pacnpegeneHnda BNaXxHoOCTU U TeMnepaTypbl N0 TONWWHE KOHCTPYKUWK ONA nboro MoMeHTa BpeMeHn
ee aKcnnyartauun.

HDHMQD pacyeTa TeMnepaTtypHO-BNaXXHOCTHOro pexunma DFDaH(,ElaI-OLU,EH KOHCTPYKUWKX NO mMartematnye-
CKOW Mogenu npuBeaeH B NpPUNOXeHWUn A.

1) B Poceuiickon ®epgepauum aeitcteyer FTOCT P 56505—2015 «Matepuansl ctpouTensHble. MeTogsl onpenene-
HWA NokasaTenelr KanunispHOro BCacbiBaHWS BOObIY.

2) B Pocewiickoin ®enepauun geiicteyet MOCT P 56504—2015 «Matepuansl cTpoutensHele. MeToasl onpeaene-
HUA KO3 (PULIMEHTOR BNAronpoBOAHOCTHY.
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MpunoxeHune A
(cnpaBo4Hoe)

MpumMmep pacyeTa TeMnepaTypPHO-BNaXXHOCTHOrO peXxuMa
orpaxpgarolled KOHCTPYKLUUM NO MaTemMaTU4YeCKon Mogenmu

B HacTosawem NpUNoOXXeHUu npreeneH npuMep pacdeTa TeMmnepaTypHO-BNaXHOCTHOIO pexnma orpax(,u,arou.leﬁ KOH-
CTPYKUWWM XKWNNOro 3gaHnAa no MatemMaTU4eCKOoNn Mogenw, l'IpI/IBe,D,E.‘HHOI:"‘I B HACTOSALLUEM CTaHOapTeE.
npb‘lME‘p npmBedeH ana KnnmMmatn4ecKknx ycnosmﬁ r. MockBbl. anHHTO, YTO TEMNEpPATypa N OTHOCWUTEINbHAA Bnax-

HOCTb BO3[yXa BHYTPU 34aHWUs OCTalOTCH NOCTOAHHBLIMU B TedeHue roga u paeHbl 20 °C 1 55 % COOTBETCTBEHHO.

OnucaHve orpaxaatoLlei KOHCTPYKLMM 1 XapaKTepUCTUK MaTepuanos, HeobXxoaumblx AN pacyeTa, NpMBeOeHo B
Tabnuvue A.1. N3oTepmbl copbunm MCnonb3yemblX MaTepuanos npyvBeaeHsl B Tabnvue A.2.

Tabnuua A.1— OnucaHue orpa)aarolleid KOHCTPYKLUUW U XapaKkTepucTUKA MaTepuanos

TennonpoBOAHOCTb A MPU YCNOBUAX
Cocras cTeHbl U3HYTPU TonwwmHa MnoTHoCTS py, akcnnyatauuun A u b, BT/(m-°C) MaponpoHuuaemocTb
Hapyxy cnos 6, m Kkr/im3 u, mri(m-y-ra)
A B
LTykaTypka no rasobetoHy 0,02 1550 0,76 0,93 0,05
[azo6eTton D400 0,3 450 0,14 0,15 0,135
MeHononucTupon 0.1 40 0,041 0,05 0,05
e 0,01 1550 0,76 0,93 0,09
WITYKaTypKa
Tabnuua A.2— V3oTepmbl copbumM CTPOUTENBHBIX MATEPUANOB KOHCTPYKLUN
CopbuwnonHas BnaxHocTs, % no macce, npu Temnepatype (20 £ 2) °C
HaumeHoBaHue 1 OTHOCWUTENbHOW BMAXHOCTW BO3ayxa, %
matepuana
10 20 30 40 50 60 70 80 90 a7
Uppranypia 0.1 02 0.3 032 | 047 | 062 | 101 | 141 | 246 | 438
no razobeToHy
[azobetoH D400 0.1 0,2 0,25 0,33 0.4 0,43 0,805 1,18 2,19 5,34
MNeHononucTupon 0,2 0,3 QuF 1,0 1,2 1,4 1,6 1,8 2,0 2,6
LlemeHTHO-necya- 05 0.9 1.1 1,3 1,5 1,8 21 2,7 3,2 4.0
Has WTyKaTypka

B Tabnuue A.3 npueedeHbl TemMnepaTtypa M OTHOCUTENbHaA BNa*HOCTb BO3AYyXa Ha Ha4ano MmecdAua, pacCHMTaHHbIe
no gaHHbeIM, NPpUBEOEHHBIM B CTPOWTENBHBIX NpaBuvnax no TennoBon 3auuTe 3,anVII;I, ,EleﬁCTByI'DLLI,MM B rocygapcrtBax —
y4acTHUKaX CO!TIaLLIBHVIﬂ‘F), MPUHABLLKMX HaCTOALMA CTaHOdapT.

Tabnuua A.3— TemnepaTypa 1 OTHOCMTENbHAA BNa)KHOCTbL BO3AyXa

Meca | I 1l \Y, v Vi VI Vil IX X XI Xl
ng“"”epaTypa’ 875 | -97 | -6,75 | 0,05 | 815 | 13,95 | 17,05 | 172 | 135 | 7,5 12 | -4,6
OTHOoCUTENb-

wasi BnaxHocTs || 84,5 | 825 | 79,5 72 62 58,5 61 655 | 705 | 755 | 80 83,5
Bosayxa, %

KoathduumneHTe! TennooTaadyM BHYTPEHHER U HAPYXHOW NOBEPXHOCTEW orpaxaatolein KOHCTPYKLMK NOCTOAHHBI B
TeYeHWe roga v NpUHATHI paBHbIMK 8,7 1 23 BT/(M2-°C) COOTBETCTBEHHO.
Pesyneratel pacyeTa npegcrasneHsl Ha pucyHke A.1 B BWAE pacnpeneneHns BNaXHOCTHU BHYTPW KOHCTPYKLUMK Mo-
crie 3 neT akcnnyaTauuu 3gaHus, NpuBedeHHbIe Ha Havano dpeepans (Mecsaua HanbonblUero BNaroHakonneHns).

1) B Pocewiickoit ®eaepauuu aeitctayet CM 50.13330.2012 «CHuM 23-02—2003 Tennoeas 3awUTa afaHuiiy.
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4,5

WrykaTypka
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1.5
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PucyHok A.1 — PacnpegeneHune BNa)KHOCT BHYTPU KOHCTPYKLMW
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YOK 699.822:006.354 MKC 91.080.01

KnioueBkble crioBa: 3gaHus U COOpyXeHunA; orpaXgarumne KOHCTPYKUUKW, Tenno-, BrnaronepeHoc; 4ncroBsoe
MogenvposaHue; npuMep pacyHeTa
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