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CUCTEMA HOPMATUBHbIX AOKYMEHTOB B CTPOUTE/IbCTBE
CBOA NPABU1 NO NPOEKTUPOBAHUIO U CTPOUTENIbCTBY
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[aTa BBegeHuA
1 nioHa 2004 ropga

PaspabotaH Hay4yHo-nccnenoBaTeNbCKUM  MHCTUTYTOM  CTPOUTENIbHOW  PU3MKKM  Poccuiickoi
aKafemMun apxXnTeKTypbl U cTpouTeNbHbIX HayK (HUNCP PAACH), MocrocakcnepTtusoi, LleHTpanbHbIm
HAy4YHO-UCCNEeL0BATENBCKMM U MPOEKTHO-3KCNEPUMEHTANbHBIM UHCTUTYTOM MPOMBILL/IEHHBIX 34aHWIA U
coopyskeHuit  (OAO  "UHWUUnpomsgmanuit"), depepanbHbiM  FOCYAAPCTBEHHbIM  YHUTAPHbIM
npeanpuatTMem - LLleHTpomM mMeToo/10rMm HOPMUPOBAHUA M CTaHZApPTU3auuKn B cTpoutenbcTee (Pryn
LUHC), UeHTpanbHbIM Hay4YHO-UCCNEAOBATE/NbCKUM W MPOEKTHbIM  MHCTUTYTOM  TUMOBOTO MU
3KCNEePUMEHTaNbHOrO NPOEKTUPOBaHUA Xuauuwa (LLHUU3MxKuauwa) v rpynnoii cneumnanmcros.

BHeceH YnpaBieHMEM TEXHWYECKOro HOPMMPOBAHWA, CTaHAApTM3aLMM W cepTuduKauum B
cTpoutenbctee n KX locctpoa Poccuu.

YT1BepXaeH wn BBeaeH B pgeiictBne ¢ 1 wuoHA 2004 r. coBmecTHbiM [puKkazom OAO
"UHUUnpom3saaHmin” n dryn UHC N 1 ot 23 anpens 2004 r.

BBEAEHWUE

Csoa, npasua N0 NPOEKTUPOBAHUIO TEMn/IOBOW  3alUTbl  34aHWMWA  COAEPXKUT  MeToAbl
NPOEeKTUPOBaHMA, pacyeTa TenJOTEXHUYECKMX  XapaKTEPUCTUK  OrpaKaalolmMX  KOHCTPYKLMINA,
pekomeHAaumMM 1 cnpaBoyYHble MaTepuanbl, NO3BoOAAOWME peann3osbisaTb TpebosaHna CHuM 23-02-
2003 "Tennosasn 3almuTa 30aHMN".

MonoxeHua CBofZa nNpaBMA  MO3BOMAIOT  NPOEKTUPOBATb 34aHWA C  pPalLMOHaNbHbIM
MCNO/Ib30BaHMEM 3SHEPrMM MyTem  BbIIBEHMSA CYMMapHOro 3sHepretTudeckoro 3s¢dekta oT
NCMNO/Ib30BaHUA apXUTEKTYPHbIX, CTPOUTE/IbHbIX U MHMKEHEPHbIX PeLleHN, HanpaBaeHHbIX Ha SKOHOMMUIO
SHepreTUYecKnx pecypcos.

B CBoge npaBun nNpuBeAeHbl peKoMeHAauun no BbibOpYy YPOBHA TeNN03aluMTbl Ha OCHOBE
Tennosoro 6anaHca 34aHMA, MO pacdeTy NPUBEAEHHOro  COMPOTUBAEHUA  Tenjonepenade
HEOAHOPOAHbIX OrpaskAAloLWMX KOHCTPYKUMNA, TpeboBaHMA K KOHCTPYKTMBHBIM U apXUTEKTYPHbIM
peweHnsaM 30aHUIA C TOYKM 3peHus UX TennosawmTbl. YCTaHOBAEHbl MeToAbl onpeaeneHus
COMNPOTUBNEHNA  BO3AYXO-MapOMNPOHMLIAHWIO,  TEMJIOYCTOMUMBOCTM  HAPYMKHbIX  OrpakAaloLimx
KOHCTPYKLUMIA, TennosHepreTMyeckMx MapamMeTpoB 34aHuA, npeanoxeHbl ¢opma M MeToAuKa
3aMN0NHEHNA 3N1EeKTPOHHOMN BEPCUM SHEPreTMYECKOro nacnopra 3aaHusa.

Mpun paspabotke CsBoga npaBWA MCMOJb30BaHbl MNOMOMEHUA AENCTBYIOWMUX HOPMAaTUBHbIX
OOKYMEHTOB, MNPOrPeccuBHble KOHCTPYKTMBHbIE PELIeHMA HapPYXHbIX OrpakaeHuil, Haubonee



3ddEeKTUBHbIE TEXHMYECKME pelleHUa Tenao3awmTbl 34aHUI, NPUMEHEHHbIE Ha Pa3/IMYHbIX 0b6BbeKTax
Poccuiickolt ®epepaumm, paboTbl ObLLecTBa NO 3alMTe NPUPOAHbLIX PECYPCOB, a TaKXe cieayowme
3apybeXkHble cTaHAaPTbI:

DIN EN 832 - EBponenckuin ctaHaapT. "TennosalmTa 34aHnii - pacyeTbl 3HepronoTpedbaeHna Ha
OTOMN/IEHME - KWble 3gaHua";

CtpouTtenbHble HopMbl Bennkobputanmm 1995 - yactb L. "CbeperxkeHne Tonamea u aHeprun';

SAP BRE - CraHgapt BenunkobputaHuu. "locygapcTBeHHaa CTaHAapTHasa MeToAMKa pacyeTa
3HepronoTpebaeHUA B XKUIbIX 3aaHMAX";

SS02 42 30 - Lseacknit ctaHaapT. "KOHCTPYKLUN M3 NUCTOBbIX MaTepmanos C TeENJIONPOBOLAHbLIMU
BK/IIOYEHMAMM - PacyeT conpoTMBAeHMA Tenonepegaye”;

Rt 2000 - ®paHuma. "MocTaHOBNAEHNE O TEMNOTEXHUYECKUX XapPaKTEPUCTMKAX HOBbIX 34aHUN U
HOBbIX YacTel 3aaHMn" oT 29.11.2000;

EnEV 2002 - O®Plr. '"lMoctaHoBneHMe 06 3Heprocbeperawollein TennaoBok 3awmte W
aHeprocbeperaowmx OTONMUTENbHbIX YCTaHOBKax 3g4aHunii" ot 16.11.2001.

Hactoawmit Ceopa npasun paspaboTtanu: KaHA. TexH. Hayk K0.A. MaTtpocoB, KaHA. TexH. Hayk W.H.
ByToBcKMi, nHXK. MN.HO. Matpocos (HUUCD PAACH), KaHAa. TexH. Hayk B.C. benses (LUHUUNIMKuanwa),
KaHA. TexH. Hayk B.U. Jlueuak (MocrocakcnepTtunsa), B.A. Fnyxapes (Focctpoit Poccum), /1.C. Bacunbesa
(ryn LUHC).

B pa3paboTKe OTAENbHbIX PA3AEN0B U NPUNOKEHUI NPUHUMANN TAKIKE YYACTUE: KaHA,. TEXH. HayK
A.A. Wapwunos (CaHTexHUNNpoekT) - pasgen 7; A-p TexH. Hayk t0.A. TabyHwukos (ABOK) - pasgen 11 u
MpunokeHue X; KaHg,. TexH. Hayk .K. Knumosa (HUUCD PAACH) - NMpunoxkeHus B v I; KaHA. TEXH. HayK
N.A. Kucenes (HUNUC® PAACH), KaHA. TexH. Hayk B.B. ®eTtucos (OAO "TennonpoeKT"), KaHA. TEXH. HayK
0.M. MaprtbiHoB (FoccTpoli Poccun) - MpunoskeHue E; KaHA. TexH. Hayk B.A. Morytos (HUMC® PAACH);
B.A. Tapacos ([ekeHuHk H.B.) - nogpasgen 9.4 u MpunoxeHune J; B.A. CemeHoB (MOBONMKCKUI
pernoHanbHbin YULL no npobnemam ctpoutensctea npu CapaTtoBckom ITY) - MpunoskeHne XK.

1. OBJIACTb NPUMEHEHUA

Hactoawuit CBoZ npaBu/i  PacnpoCTPaHAETCA Ha MPOEKTUPOBaHWME TErnJIoBOM  3aLLUTLI
OrpaAaloWwmx KOHCTPYKLUMIA BHOBb BO3BOAMMBIX W PEKOHCTPYMPYeMbIX 34aHWI  Pas/IMYHOro
HasHauyeHMsa (ganee - 34aHWIA) C HOPMUPYEMbIMM MapaMeTpaMyv  MUKPOKAMMATa MOMELLEeHUI
(TemnepaTypoli U BNaXKHOCTbIO).

2. HOPMATUBHbIE CCbIJIKA
MepeyeHb HOPMATUBHbIX JJOKYMEHTOB, Ha KOTOPble NPUBeAEHbl CCbIKK, AaH B MpunoxeHun A.
3. TEPMWHbI U UX OMPEAENEHNA

TepmuHbI, MNpPUMeEHAemble B HaCcToAWeM HOPMAaTUMBHOM [OOKYMEHTe, U WX onpeaeneHus
npuseaeHsbl B MNpunoxkeHuu b.

4. OBWKME NMONOKEHNA

4.1. MNMpu TeN10TEXHUYECKOM MPOEKTUPOBAHMM TENNOBOW 3aLUTbI 34aHUIA B KAaXKAOM KOHKPETHOM
C/lydae nocnefoBaTe/IbHO peLlalTca cnegyowme 3a4a4n.

4.1.1. OnpegeneHne NapameTpoB HAPYKHbIX KAMMATUYECKUX YCNOBUI - cornacHo 5.1 HacToswero
Csoga npasun un B cootBeTcTBuM ¢ CHMIM 23-01, BAaXKHOCTHOrO peXXuma NomeLLeHMIn 34aHNN - COrNacHo
CHuMN 23-02 gna cOOTBETCTBYIOLLETO MYHKTa CTPOMTE/IbCTBA, MAapaMeTpoOB BHYTPEHHeN cpeabl - COrnacHo
5.2 HacToAwero Csoaa npasu.

4.1.2. Bbibop Knacca aHepreTuyeckon apdpekTeHocTM 3aaHuii C, B uam A cornacHo CHull 23-02.

4.1.3. OnpegeneHne ypoBHA TEMJIOBOM 3aLLMTbI - COFTACHO pasgeny 6 Hactoawero CBoaa npasun
B cootBeTctBUM ¢ CHuM 23-02 pgna oTAenbHbiX OrpaxAaroLmMX KOHCTPYKUMI MO HOPMMPYEMBbIM
3HaYEHMAM COMPOTUBNEHUA Tensonepesade OrparkaaloLWmMxX KOHCTPYKUMA AnA BCex 34aHuin nvbo no



HOpMUpPYEMOMY yAeNbHOMY Pacxojly TEM/IOBOM 3HEPruM Ha OTOMJEHWe ANA TPaXKAaHCKUX (3KUAbIX U
oblecTBeHHbIX) 34aHUIA. JTa 3a/,@a4ya pellaeTca Npy 3ano/IHEHUW 3HepreTUYeckoro nacnopTa 34aHus
cornacHo pasgeny 18 Hactoswero CBoga npasua un B cootsetcteum ¢ CHul 23-02.

4.1.4. TpoeKTUpOBaHWE Orpa*kAatolen KOHCTPYKUMU. B xoae npoekTupoBaHWA onpeaenstort
pacyeTHble XapaKTEPUCTUKU CTPOUTENbHbLIX MATEPUANIOB M KOHCTPYKLMW cornacHo 5.3 HacTosAwero
CBoga NpaBu/, PacCcUUTbLIBAOT NPMBEAEHHOE CONPOTUBNEHME Tenonepesaye Kak gpacaaa 34aHuA, Tak 1
OTAENbHbIX 31EMEHTOB OFPaXKAAtoOLWLMX KOHCTPYKLMIA cOrnacHo pasaeny 9 Hactoawero Csoga npasuAa,
COMOCTAaBAAIT Pe3y/ibTaT C YPOBHEM, onpeaeneHHbIm B 4.1.3, 1 BHOCAT Npu HEOHXOANMOCTU N3SMEHEHUSA
KaK B MPOEKT 34aHMA B LLEJIOM, TaK M B NPOEKT OrpaKaatoLel KOHCTPYKLMK; NPOBEPAIOT OrparkaatoLLyto
KOHCTPYKLMIO Ha 3aLlUUTY OT nepeysaa*KHeHUA cornacHo pasgeny 13 Hactoawero CBoga npasun m B
cootseTcTtBmn ¢ CHul 23-02.

4.1.5. Bblbop cBETOMPO3payHbIX Orpa*kAatoWwmx KOHCTPYKUMIM no Tpebyemomy cOnpoTUBIEHUIO
Tennonepegaye, onpegeneHHomy B 4.1.3, M BO3AYXOMNPOHULAEMOCTM - COrNAcHO pasgeny 12
HacToAwero Ceoaa npasma un B cootsetcTeum ¢ CHulM 23-02.

4.1.6. PacyeT B HEOHXOAMMbIX C/Ty4anx TENIOYCTOMYMBOCTU OrparkaatoWmMx KOHCTPYKUUI B NETHEe
BPEMS U TeNJ10yCTOMYMBOCTN NOMELLLEHWNI B XO/IOAHbIN Nepuos roga - CornacHo pasgeny 11 Hactosuwero
Csopga npasun u B cootsetcTamnm ¢ CHull 23-02.

4.1.7. NpoeKkTnpoBaHMe KOHCTPYKUMA MONOB MO HOPMMUPYEMbIM 3HAYEHUAM TenaoyCBOEHMA -
cornacHo pasgeny 14 Hacroawero Csoga npasua u B cootsetctanm ¢ CHul 23-02.

3aKaH4YMBAKOT MNPOEKTUPOBAHME TEM/OBOM 3aWMTbl 34aHWIN COCTaBNEHMEM pa3fena NpPoeKTa
"IHeproadoeKkTuBHOCTL" cornacHo pasgeny 16 HactosAwero Csoaa npasuii.

4.2. NMpoueaypbl BbIbOpa TENI03aWUTHbBIX CBOMCTB OrpaxKAatoLLmnX KOHCTPYKUMIA bonee aeTanbHO
npeacraBsieHbl B pasgene 6.

Ona obneryeHua pelleHUa Kaxgoh M3 3TUX 33afay B MOC/AeAylowWMX pasgenax HacTosalwero
OOKYMeHTa pa3paboTaHbl COOTBETCTBYIOLLME METOANKN U MPUMEPDI PacyeToB.

5. UCXOAHbIE AAHHbIE 418 NPOEKTUPOBAHMA TEMN/IOBOM 3ALLUMTI

5.1. Hapy»Hble KAanmaTu4eckue ycaoBms

5.1.1. PacyeTHyi0 TemnepaTypy HapyXHOro so34yxa text, °C, cnepyet NpMHUMaTb NO cpegHel
TemnepaTtype Hambosee xon04HOM NATUAHEBKU ¢ obecneyveHHocTbio 0,92 cornacHo CHuM 23-01 gna
COOTBETCTBYIOLLErO FOPOACKOrO MM CeNbCKOr0 HaceneHHOro nyHkta. lMpu OTCyTCTBMM AQHHbIX OANA
KOHKPETHOTO MyHKTa pacyeTHyIo TeMNepaTypy cieayeT NPUHUMATb gas 6AnKAMLWEro NyHKTa, KOTOpPbIM
yKasaH B CHull 23-01.

z
5.1.2. TpoAoNKMTENbHOCTL OTOMMTENbHOrO nepuoaa M, cyT, M CpeaHIol TemnepaTtypy

HapY»KHOro Bo3ayxa by , °C, B Te4eHMe OTONUTEeNbHOro Nepuoaa cneayeT NnpuHMUMaTb cornacHo CHuM 23-
01 (Tabnuua 1, rpadbl 13 1 14 - AnA MeAULNHCKMX U OETCKUX yuperkaeHnin, rpadbl 11 n 12 - B oCTanbHbIX
CnyYanx) ANA COOTBETCTBYIOWErO ropofa MAWM HAceNeHHOro nNyHKTa. [pu OTCYTCTBMM AA@HHbIX ANs
KOHKPETHOro MNyHKTa pacyeTHble napamMeTpbl OTOMUTENbHOrO nepuoda caenyer MPUHUMATL ANA

" y D
6aMKalwero nyHKTa, KoTopbld ykasaH B8 CHuM 23-01. BenuuuHy rpafyco-cyTok ¢ B TeyeHwue
OTONUTENIbHOTO Nepuoaa cnegyet BblYNCAATL No dopmyne

Dy = (G =t ) Zu: , (1)

t' o
roe "t - pacyeTHas cpefHAA TemnepaTypa BHYTPEHHero Bo3gyxa, °C, onpegensemas COrnacHo

yKasaHuAam 5.2.
yht
5.1.3. CpegHuii yaenbHblA BeC Hapy)KHOFO BO3A4yXa B TeYeHME OTOMUTENbHOro nepuoga ‘2 ,

H/M3, cnepyeT paccumntbiBaTb No popmyne



yM =3463/(273+t,,) )

roe b To e, uyTo M B 5.1.2, °C.

ht
5.1.4. CpegHolo NNOTHOCTb NPUTOYHOIO BO34yXa 32 OTOMUTE/bHbIA Nepuos, Pa , Kr/m3, cnepgyet
paccymTbiBaTb NO popmyne

ot =353/[273+0,5(t,, +t,,)] a)

rae i TO Ke, uTo M B 5.1.2, °C;

Lo -To e,uytoun B8 5.1.1, °C.
5.2. MapameTpbl BHYTPEHHEN Cpeabl

MapameTpbl BO34yxa BHYTPU KUbIX M 0OLLECTBEHHbIX 34aHUI U3 yCNoBMA KOMGbOPTHOCTM creayeT
onpeaenaTb cornacHo Tabauue 1 - ana xonogHoro nepuoga roga, U Tabauue 2 - ana Tenaoro nepnosa
roga. lMapameTpbl BO3a4yxa BHYTPM 34aHWA MPOM3BOACTBEHHOrO HAa3HayYeHUA cneayeT NPUHUMATL
cornacHo FOCT 12.1.005 1 HopMmam NPOEKTUPOBAHMA COOTBETCTBYIOLLMX 34aHUIA U COOPYKEHUN.

Tabnnya 1

OnTMManbHaA TemnepaTtypa M A0NyCTUMaa OTHOCUTENbHas
BNAXKHOCTb BO34YyXa BHYTPW 34aHUA 418 XONOL4HOTO
nepuoga roga

N Tun 3maHuAa TeMnepatTypa OTHOCHUTEJIbHAA
m.I. BO3OyXa BJIAXHOCTL BHYTPU
BHYTPM 3HOaHUA |3OaHua Qu ;%

t , °C int
int He OoJee

1 Kuiere 20 - 22 55

2 [NIOIUKJIIMHUKY U JieueOHHEe 21 - 22 55
YUpEeXIeHUs

3 JOWKOJIbHEIE YUYPEXIOEeHMS 22 - 23 55

[lprMeuaHmsd . 1. Ona 3OaHUM, He YyKasaHHBEX B Tabiaulle,
TeMIepaTypy Bo3Ioyxa t , OTHOCUTEJIbHYI BJIQXHOCTL BO3OyxXa ou
int int
BHYTPM 3HOaHUM ¥ COOTBETCTBYNIYD MM TeMIepaTypy TOUKM POCEH
crenyeT npuHMMaThb corsiacHo I'OCT 30494 m  HopMaM [IPOeKTUPOBAHUSI
COOTBETCTBYOIUX 3OAHUN.

2. [apaMeTphl MUKPOKJIMMAaTAa CIEelMaJlbHBIX obmeobpasoBaTelibHBIX
MKOJI-MHTEPHATOB, INETCKUX NOWKOJILHEIX UM O3ILOPOBUTEJIbHEIX YyUPEXIeHUM
cljlenyeT IIPMHMMATb B COOTBETCTBMM C HOeMCTBYOIYMM CAaHUTAPHBEMU
npaBujlaMM M HOpMaMu MUMHMCTEpPCTBa 3IPAaBOOXPAHEHUS.

Tabnuua 2

Jonyctumble TemnepaTtypa v OTHOCUTENbHAA BAAXKHOCTb
BO34yXa BHYTPW 340aHUA ANA TENNOro nepmnoaa roga



N Tun 3maHmsa Temnepatypa OTHOCHUTEJIbHAA
I.II. BO3IOyXa BJIAXHOCTbL BHYTPU
BHYTPM 3IaHusA| 3maHusa ou , %,
t , °C int
int He OoJjee
1 XKuswie 24 - 28 60
2 [IONIMKJIMHUKY U JieueOHHEe 24 - 28 60
yupexneHms
3 IOWKOJIbHEIE YUYpPEeXIeHUS 24 - 28 60

5.2.1. PacyeTHaa OTHOCMTENIbHAA BNAYKHOCTb BO3AyXa BHYTPU XUAbIX U OBOLLECTBEHHbIX 34aHWUM
JO/MKHA OblTb He BbilWe 3Ha4YeHW, npuBefeHHblx B rpade 4 Tabauny 1 m 2: BHYTPM 34aHUN
NPoOn3BOACTBEHHOro HasHaveHua - no NOCT 12.1.005 n Hopmam MPOEKTUPOBAHUA COOTBETCTBYHOLLUX
34aHUI U COOPYKEHUI.

O6ecneyeHHOCTb YCNOBUIA IKCMAYyaTaLMM OrparkaaloWMX KOHCTPYKUWUIM crenyeT yCTaHaBAMBaTb B
33aBMCMMOCTM OT BAAXKHOCTHOTO PEXKMMA MOMELLEHWNI 1 30H BAAXKHOCTU Caeayowmm obpasom:

- ONPeAenaoT MO KapTe 30HY BAAXKHOCTM (BIAXKHAA, HOPManbHaA, CyXas) COrNacHO NpUAoXKeHuto B
CHuMN 23-02; npu 3TOM B C/ydae nonagaHua MyHKTa Ha rpaHuuy 30H BNAXKHOCTU c/edyeT BblbMpaTtb
601ee BNAXKHYIO 30HY;

- ONpPeAenstoT BAAXKHOCTHbIM PEXUM MOMELLEHUI (CyXoM, HOPManbHbIN, BAAXKHbIA N MOKpPbIA) B
3aBMCMMOCTU OT PACYETHOMW OTHOCUTENIbHOW BNAXHOCTWM M TemnepaTypbl BHYTPEHHEro BO34yxa B
cooTBeTCcTBMM € Tabnuuen 1 CHuM 23-02;

- yCTaHaBAMBAlOT cornacHo Tabnuue 2 CHuM 23-02 ycnoBus aKCnayaTauMM OrpaykaatoLmx
KOHCTPYKLMI (A nam B) B 3aBUCUMOCTM OT BJIa*KHOCTHOTO PEXXMMa NOMELLLEHUI U 30H BAIaXKHOCTH.

KoHcynbTaHTlAKOC: NpumeyaHue.

CaHluH 2.1.2.1002-00 yTpaTuaM cuay B CBA3M C BBeaeHWem B gelcteme ¢ 15 asrycra 2010 roga
CaHluH 2.12.2645-10, ytB. MNMocTaHOBAEHMEM [/1aBHOrO roCy4apCTBEHHOrO CaHUTApPHOro Bpaya PO ot
10.06.2010 N 64 (MocTaHoBneHWe PocnoTpebHaasopa ot 02.08.2010 N 99).

5.2.2. PacuyeTHas TemnepaTypa BO34yXa BHYTPU XWJbIX W OOLLECTBEHHbLIX 34aHUM i ana
XON04HOro Nepuoaa roga AoXKHa 6biTb HE HUMXKE MUHUMANbHBIX 3HAYEHUIA ONTUMA/IbHBIX TeMnepaTyp,
npueeaeHHbix B Tabanue 1 cornacHo NOCT 30494 n CanlMuH 2.1.2.1002. Ons ocTanbHbIX 343aHWUNA, He
yKa3aHHbIXx B Tabnuue 1, napameTpbl Bo3dyxa cneayeT MPUHMMATb MO MUHUMA/IbHBbIM 3HAYEHUAM
onTMMmanbHOM TemnepaTypbl no [OCT 30494, TOCT 12.1.005 wn Hopmam NpPOEKTUPOBaHMUA

COOTBETCTBYIOLWMX 34aHMN. PacyeTHaa TemnepaTypa BO34yxa BHYTPU 34aHUA i ONA Tensoro nepmoaa
roga AoJ1XKHa OblTb He Bbille A0MNYCTUMbIX 3HAYEHWI, NpuBeaeHHbIX B Tabanue 2 cornacHo FOCT 30494.
5.2.3. TemnepaTtypa BHYTPEHHUX NOBEPXHOCTEM HAPYKHbIX Orpa)KAeHW 34aHUA, roe MMetoTcA
TEnNoNpPoBoAHbIE BKAOYEHUSA (Anadparmbl, CKBO3HbIE BK/IOYEHMA LEMEHTHO-MEeCcYaHoro pacTeopa uUau
6eToHa, MeKNaHesibHble CTbIKM, XECTKME COoefMHEHMA U TMOKMe CBA3WM B MHOTOCNOMHbIX MaHensx,
OKOHHble 06bpamieHus U T.4.), B Yr/1ax U Ha OKOHHbIX OTKOCAX He A0JIXKHA bbITb HUXKeE, YeM TemnepaTypa

t o . .
TOYKM POCbl BO3AyXa BHYTPY 34aHua ¢ (Tabavua 3) npu pacyeTHON OTHOCUTENIbHOM BAAKHOCTU Pint
o t .
pacyeTHOM TemnepaType Mt BHyTpeHHero Bo3gyxa (Tabauua 1). 4aa Kuabix U 06LLEeCTBEHHbIX 34aHNIA

t
TeEMNEepPAaTypa TOYKMU pPOChI d npuneegeHa B Ta6nv1u,e 3 npn COOTBETCTBYHOWMX MUHUMAJIbHbIX
Temnepatypax n OTHOCKTE/IbHOM BNAXKHOCTY, npmuseaeHHbLIX B Ta6nmu,e 1.

Tabaunua 3

TemnepaTypa TOUYKM POCbl BO34yXa BHYTPU 34aHMA



A/19 XON0A4HOro nepnoaa roaa

N Tun 3maHma TeMnepaTrypa TOUKMU
m.II. pocu t , °C
d
1 Xmsele, WKOJIbHEIE UM OPyI'Me OOueCTBEHHEE 10,7

30aHUsa (KpoMe NPMBENEeHHBX B 2 U 3)

2 [IONIMKJIMHUKM U JieyeDHHE yuUpexIeHMUI 11,6

3 IOWKOJIbLHEIE YUpPEeXIeHUs 12,6

5.3. XapaKTepuCTUKMN CTPOUTE/IbHbIX MATEPUAIOB U KOHCTPYKLMIA

5.3.1. Mpu NpPOEKTUPOBaHMK TEenno3awmTbl MCNONL3YIOT CAedylolwme pacyeTHble MNOKasaTenu
CTPOUTENbHbIX MaTepuanoB W KOHCTPyKuui (no Mpunoxenuto [ p[ns ycnoBuit 3Kcnayatauuu
orpakaatoLmx KOHCTPYKUMN A unmn b cornacHo CHulM 23-02):

- pacyeTHbI KO3POULUMEHT TENNONPOBOAHOCTU A , BT/(m x °C);
- KoadduUMeHT TennoycsoeHus (Npu nepuoge 24 4) s, Bt/(m2 x °C);

Co o
- yAenbHaA TENI0EeMKOCTb (B cyxom coctosHum) 0, kOx/(kr x °C);
- KoabduumeHT naponporuuaemoct #, mr/(m x 4 x Ma), MAK CONPOTUBAEHME NAPONPOHULAHMIO

v m2 x 4 x Ma/mr;

R o
- TEPMUYECKOEe CONpPOTMBIeHNE BO3AyLWHbIX npocioek 2!, m2 x °C/BrT;
- CcepTUOULMPOBAHHbIE 3HAYEHUA MNPUBEAEHHOrO COMPOTUB/EHUA Tensonepeaade OKOH,

o . R
6ankoHHbIX Asepeit, doHapeit  °F , m2 x °C/BT;
- cepTMdULMpPOBaHHbIe 3HaYeHUA KOIDDULIMEHTOB 3aTEHEHNA HeMPO3pavHbIMK 31eMeHTammn © n
OTHOCUTE/IbHOTO NPOMNYCKaHMA CONHEYHOM paanaLumn oKoH k;

R
- COMPOTMBAEHME BO3AYXOMPOHULAHMIO 2, M2 X 4 X [a/Kr, uan ero cepTUdUUNPOBAHHbIE
3HaYeHun, M2 X 4/Kr, ANA OKOH N BasIKOHHBbIX ABepeit;

- KO3PDULMEHT NOTOLWEHNSA CONTHEYHOM PAaANALLMN NOBEPXHOCTLIO OrpaXKAeHuUA ps;

- KO3DPUUMEHT TENNOBOIO U3NYUYEHUA NOBEPXHOCTM (TennoBas amuceus) € .

MNpumeyaHmne. [lonyckaeTcA  pacyeTHble  TenJoTeXHUYECcKMe  Mokasatenn  3PpPeKTUBHbIX
TEN/I0U30/ALMOHHbIX MaTEPUANOB (MUHEPANOBATHbIX, CTEKNOBOJIOKHUCTLIX U MOJMMEPHbIX), a TaKXKe
MmaTepuanos, He npuBeaeHHblx B [punoxeHun [, NPUHUMATL COMNACHO TENIOTEXHUYECKUM
ncnbITaHMam no meToguKke [lMpunoxkeHua E, npoBefeHHbIM aKKpPeaMTOBAHHbIMU MCMbITAaTENbHbIMM
nabopartopuamu.

5.3.2. PekomeHgaumm no Bbi6opy 3PpPeKTUBHbIX TENNOMIONALNMOHHBIX MaTePUanoB NPUBEAEHbI B
MpunoxeHun K.

5.4. OnpepneneHune otanaMBaembIx Naowanei n 06 bemos 34aHNiM

5.4.1. OtananBaemyio naowaap 3gaHna caeayeT onpeaenatb Kak naolwaab staxken (B Tom uncne
M MaHCapAHOro, OTamn/JMBaeMoro LIOKO/IbHOTO W NOABajsbHOMO) 34aHuA, M3MepsAemMylo B npeaenax
BHYTPEHHMX MOBEPXHOCTEN HAPYMKHbIX CTEH, BK/OYas NoWadb, 3aHMMaemylo neperopogkamu u
BHYTPEHHUMKU cTeHamu. Mpu 3TOM MAoWaAb NECTHUUYHbIX KAETOK M ANGTOBbIX LWaXT BKAOYaETCA B
naowaab sTaxa.

B oTtannusaemylo naolwlagp 34aHUA He BKAOYAKOTCA NJOWAANM TEnAblX YepAakoB W MoABasnos,
HeoTanMBaeMblX TEXHUUYECKUX 3Ta)kel, noasana (NoAnonbaA), XONOAHbIX HeOoTanAMBaeMblX BepaHa,



HeoTan/IMBaeMbIX NECTHUYHbIX K/IETOK, a TaKXKe XO0/I0AHOro YepaaKka WM ero 4yactu, He 3aHATOM nop,
MaHcapay.

5.4.2. Mpn onpeaeneHMn nNaowaanM MaHCApAHOrO 3TaXa y4yuTbiBAaeTcA Naowanb C BbICOTOM A0
HAKJOHHOTo noTosika 1,2 m npu HaknoHe 30° K ropusoHTy; 0,8 m - npu 45° - 60°; npu 60° n 6onee -
naowaab U3mMepaeTca 40 NAUHTYCa.

5.4.3. Mnowaap Xnabix NOMeLWeHNn 34aHNA NOACYMTbIBAETCA KaK CyMma Mn/olaaen Bcex obmx
KOMHaT (rOCTMHbIX) U CNaseH.

5.4.4. OtannuBaemblii 06bemM 30aHMA onNpeaenseTca Kak npomsseaeHme oTanimBaemon naowaam
3Ta*Ka Ha BHYTPEHHIO BbICOTY, M3MEPAEMYIO OT NOBEPXHOCTU MOJIa NEPBOrO 3Ta)ka A0 MOBEPXHOCTU
MoTOJIKa NOC/NeLHEro aTaxa.

Mpun cnoxHbix dopmax BHYTPEHHEro obbema 34aHMA OTan/IMBaeMbli 06beM onpenenseTcs Kak
06BbEM MpPOCTPaAHCTBA, OFPAaHUYEHHOTO BHYTPEHHMMM MOBEPXHOCTAMM HAPYMKHbIX OrpakaeHuin (CTeH,
MOKPbITUA NN YEPAAYHOTO NEPEKPbITUA, LLOKOZIbHOTO NepPeKpbITUS).

Ons onpegeneHus obbema Bo3ayxa, 3aM0/IHAIOWLErO 34aHMe, oTannBaemblit 06bem yMHoXKaeTcA
Ha KoadPpuumeHnt 0,85.

5.4.5. TMnowafb HAPYKHbIX Orpa)kAaloWmMx KOHCTPYKUMI onpenensetcd no BHYTPEHHUM
pasmepam 3aaHua. ObWwaa naowaAb HApPY!KHbIX CTEH (C Yy4eTOM OKOHHbIX W ABEPHbIX MPOEMOB)
onpeaenseTca Kak npoussedeHWe NepMMETPa Hapy!KHbIX CTEH MO BHYTPEHHENW MNOBEPXHOCTU Ha
BHYTPEHHIOIO BbICOTY 34aHWUA, U3MEPAEMYIO OT NMOBEPXHOCTM MOAA NEPBOro 3Taxa A0 MOBEPXHOCTU
MoTO/IKa NOC/eAHEro 3TaKa C Y4eTOM MN0oWaAM OKOHHbIX U ABEPHbIX OTKOCOB ryB6UHOM OT BHYTpeHHeMn
NMOBEPXHOCTU CTEHbl A0 BHYTPEHHEN MOBEPXHOCTM OKOHHOFO MAM aBepHoro 6s10Kka. CymmapHas
niowanb OKOH onpegensetca MO pasmepam npoemoB B cBeTy. [lnowafb HAPYKHbIX CTEH
(Henpo3payHoli YacTn) onpeaensaeTca Kak Pa3HOCTb 06Le NAoLWaAM HAPYXKHbIX CTEH 1 NAOLLLAAMN OKOH
N Hapy*KHbIX gBEpeil.

5.4.6. Mnouwaab ropnu3oHTaNbHbIX HaPYXHbIX OrPaXKAeHUN (MOKPbITUA, Yepaa4yHOro 1 LLOKOIbHOTO
nepekpbITUA) onpegenseTca Kak MJowaab 3Ta)a 34aHua (B npegenax BHYTPEHHUX MOBEPXHOCTeM
Hapy»HbIX CTEH).

MpW HAKNOHHbIX MOBEPXHOCTAX MOTONKOB MOC/AEAHEro 3Ta*ka MAowanb MOKPbLITUA, YepaadyHoro
nepeKkpbITUA ONpeaenaeTcs Kak naowaab BHyTPeHHeNn NoBepPXHOCTM NOTO/IKa.

6. MPUHLUMNbI OMPEAE/IEHMA HOPMUPYEMOIO YPOBHS
TENNOBOW 3ALLNTHI

6.1. OcHoBHol 3aaayeit CHuM 23-02 sBnsetcAa obecneyeHne NPOEKTUPOBAHUS TEMN0BOM 3aLUUThI
3[aHUIN NpU 334aHHOM pacxoe TErnj0BOW 3HEepPrMu Ha NoAafepraHWe YCTaHOB/IEHHbIX MAapPaMeTpoB
MMKPOKMMATA MX NOMelleHUi. Mpu 3TOM B 34aHUKM TaKXKe [O0/MKHbI 0becneynmBaTbCs CaHUTapHO-
TMrMeHnYecKme yCnoBus.

6.2. B CHuM 23-02 ycraHOBNEHbI TpW 0653aTeNbHbIX B3aMMHO YBA3AHHbIX HOPMUPYEMBbIX
nokasaTens no TenJ0B0M1 3aWmUTe 34aHUSA, OCHOBAHHbIX Ha:

"a" - HopMKpyeMbIX 3HaUYEHUSX COMPOTUBNEHMA Tenaonepesade A5 OTAENbHbIX OrparkAatoLnX
KOHCTPYKLMI TENIOBOM 3aLUMUTbI 34aHUS;

"6" - HopMMpPyEeMbIX BEIMYMHAX TEMMEPATYPHOrO Nepenasa Mexay TemnepaTypaMmn BHYTPEHHEero
BO34yXa M HA MOBEPXHOCTM OrpaKaatoLLen KOHCTPYKLMM U TeMNepaTypoin Ha BHYTPEHHEN NOBEPXHOCTH
orpa)kgatoLLein KOHCTPYKLMM Bbille TemnepaTypbl TOYKM POCHI;

"B8" - HOpmMpyemom yAe/fbHOM MNOKasaTesie pacxoga TEna0BOWM 3SHEPrMM HaA OTOMJIEHME,
No3BO/IAIOWEM BapbUPOBaTb BEAMYMHAMM TEMI03ALUTHBIX CBOMCTB OrPaKAalolmX KOHCTPYKUUA C
y4eTom Bblbopa cucTeM Nogaep’KaHUA HOPMUPYEMbIX MAPAMETPOB MUKPOKINMMATA.

TpeboBaHua CHuUM 23-02 6yayT BbINOAHEHbI, €CAN NPU NPOEKTUPOBAHUN }KUbIX U 0OLLECTBEHHbIX
34aHui byayT cobatogeHbl TpeboBaHMA nokasatenen rpynn "a" mn "6" anbo "6" n "B", n gns 3paHun
NpPou3BOACTBEHHOrO Ha3HayeHWs - nokasatenei rpynn "a" n "6". Bbibop noKasaTtenel, NoO KOTOPbIM
6yLeT BeCTUCb NPOEKTUPOBAHNE, OTHOCUTCSA K KOMMETEHLMM NMPOEKTHOM OpraHU3aLMM UAN 3aKasuuKa.
MeToZabl M NyTU AOCTUMKEHMNA 3TUX HOPMUPYEMBbIX NMOKa3aTenen BbIOUPaOTCA NPM NPOEKTUPOBaHMM.

TpeboBaHMAM noKasaTenen "6" [0NXKHbI OTBeYaTb BCE BWUAbl OrpaKAatloLMX KOHCTPYKLMIA:

obecneunsaTb KOMd)OpTHbIe ycnosumA I'Ipe6bIBaHMFI 4yesioBeKa N NpeaoTBpallatb NOBEPXHOCTU BHYTPU



NOMELLLEHUNA OT YBAXKHEHWNS, HAMOKaHMA U NOABAEHMA NJECEHN.

6.3. Mo nokasatenam "B" nNpoeKTMpoOBaHWE 34aHMA OCYLLECTBAAETCA nyTem onpeaeneHun
KOMMJ/IEKCHOM BE/INYMHbI 3HeprocbepeeHna OT WCNOJIb30BaHMA aPXUTEKTYPHbIX, CTPOUTE/IbHbIX,
TEMNJOTEXHUYECKUX U UHKEHEPHbIX PELLEHWN, HAaNpPaBAEHHbIX Ha S9KOHOMUIO SHEPTreTUYECKMUX PECYPCOB,
N NO3TOMY BO3MOXHO MPU HEOOXOAMMOCTU B KaxKAOM KOHKPETHOM CyYae YCTaHOBUTb MEHbLUNE, YEM
no nokasatenam "a", Hopmupyemble cONPOTUB/EHUS Tenjonepegaye ANA OTAE/bHbIX BWAOB
OrpaXAatoWwmx KOHCTPYKUMI, Hanpumep, £aa CTeH (HO He HUXKe MUHUMAJbHBIX BEIUYMH,
yCTaHOB/IeHHbIX B 5.13 CHuM 23-02).

6.4. B npouecce NpPOEKTUPOBAHUA 34aHUA OMNpPeAenAeTcA pacyeTHbl MoKasaTesb YAeNbHOro
pacxoga TenJIoBOM 3HEPrMn, KOTOPbIA 3aBUCUT OT Ten03aWMTHbIX CBOMCTB Orpakaaroumx
KOHCTPYKLMN, 06 bEMHO-NNAHUPOBOYHbIX PELLUEeHUI 34aHUA, TENNOBbIAENEHUIA U KONNYECTBA COTHEYHOM
3HEepPrum, NOCTynalowWmx B NOMeLLeHNA 340aHMA, 3PPEKTUBHOCTU MHMKEHEPHbIX CUCTEM MNOAAEPMKAHUA
TpebyeMoro MMKPOKAMMATa MOMELLEHUA U CUCTEM TeMNNOCHAbXKeHMA. ITOT pacyeTHbIN NoKasaTteslb He
O0NKEH MpeBblLlaTb HOPMUPYEMbIN NOKasaTeb.

6.5. MpoeKTupoBaHMe No nNoKasaTtenam "B" AaeT cneayrolme npenumyLLecTsa:

- oTnagaeT HeobxoANMMOCTb A1 OTAE/bHbIX 3/1EMEHTOB OrpParKAatoWMX KOHCTPYKLUNIN AOCTUNKEHUA
3a4aHHbIX Tabnauueit 4 CHuM 23-02 HopMUpyeMbIX 3HAYEHUN CONPOTUBIEHUS TENNONepeaaye;

- obecneumBaeTca 3Heprocbeperatownii 3dPEKT 3a CYET KOMIJIEKCHOTO MPOEKTUPOBAHUA
Tenn03alWmnTbl 34aHMA U yyeTa 3GGEKTUBHOCTU CUCTEM TEMNOCHABKEHUS;

- bonbluyto cBoboay BbIGOpA NPOEKTHbIX PELLIEeHUI NPU MPOEKTUPOBAHUM.

6.6. Cxema NPOEeKTUPOBaHWNA TEMN0BOWN 3aWMTbl 34aHKI cornacHo CHuM 23-02 npeacrasneHa Ha
pucyHke 1. Bblbop Tennos3awMTHbIX CBOMCTB OFpa)kAaloWMX KOHCTPYKUMA cneayeT BbINOAHATL B
npuBeAeHHON HUXKe NoCIef0BaTe/IbHOCTH:

- BbIOMpPAIOT Hapy)KHble KAMMaTU4YecKue napameTpbl cornacHo CHuM 23-01 u paccumTbiBaloT

rpagyco-cyTKM OTOMUTENbHOTO Nepnoaa;

KoHcynbTaHTIAKOC: NpumeyaHue.

CaHluH 2.1.2.1002-00 yTpaTuaM cuay B CBA3M C BBeaeHWem B gelcteme ¢ 15 asrycra 2010 roga
CaHlnH 2.12.2645-10, yTt8. MNocTtaHoBAEHWEM [N1aBHOTO rocyAapCTBEHHOINO CaHUTApHOro Bpadva PO ot
10.06.2010 N 64 (MoctaHoBneHne PocnoTtpebHaasopa ot 02.08.2010 N 99).

- BbIOMPAOT MUHMMA/IbHbIE 3HAYE€HMA ONTUMA/IbHbIX NAaPaMeTPOB MUKPOKIMMATA BHYTPM 34aHUA
cornacHo HasHa4veHuto 3gaaHma no NOCT 30494, CanlumH 2.1.2.1002 n IF'OCT 12.1.005. YctaHaBaMBatoT
YCNOBMA 3KCNAyaTaLMM OrpakaAatoLmnx KOHCTPYKUMA A unu b;

- pa3paﬁaTbIBalOT O6'beMH0-I'InaHMpOBOLIHOE peweHne 340aHUNA, pPaCCYUTbIBAKOT MNOKa3aTesb
des
KOMMNAKTHOCTUN 3,£l,aHMl71 € n CpaBHMBAIOT €ro C HOpMnpyembiM 3Ha4YEHUNEM. Echun pacyeTHOE 3Ha4YeHue

60/iblle HOPMUPYEMOTO, TO PEKOMEHAYETCA U3MEHUTb 06BbEMHO-NNAHMPOBOYHOE PEeLleHMEe C Lesbio
AOCTUXEHMA HOPMUPYEMOTO 3HAYEHUS;
- BbIbUpaloT TpeboBaHUsA NnoKasaTenek "a" nam "s".

0O6ume nonoxeHmn

1. OnpepenatoT TMN 340aHKA

2. BbibMpaloT HapyKHble KNMMaTUYECKUE NAapaMETPbl

3. BbIbupaloT BNa*KHOCTHbIN pPeXum 34aHun

4. BblbUpatoT Knacc 34aHuA No sHepreTuyeckomn appekTMBHOCTH
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PucyHok 1. Cxema NpPoeKTMPOBAHMA TENI0BOM 3aLMTbl 343aHNIM

6.7. Bblbop TEnn03alMUTHbIX CBOWMCTB OrpaxKAatoLmMX KOHCTPYKLMWA COMaCHO HOPMUPYEMbIM
3HaYEHMAM ee 3/IeMEHTOB BbINOHAIOT B HUXKeNpUBeaeHHON Nocnef0BaTe/IbHOCTH:

R
- onpegensloT HOPMMPYEMble 3HAYEHUA COMPOTUBAEHWIA Tennonepedade 4 orpaxaatoLimx
KOHCTPYKLMI (Hapy»KHbIX CTEH, MOKPbITUIA, YepAadHbiX U LOKOJIbHbIX NMEPEKPbITUI, OKOH M doHapei,
HapYKHbIX ABEPEN M BOPOT) NO rpadyCco-CyTKam OTOMUTENbHOTO Nepuoaa; NPOBEPAIOT Ha AOMYCTUMYIO

At
BE/IMUYMHY PAcYETHOro TemnepaTypHoro nepenaga =~ “;
- PaccyMTLIBAIOT IHEPreTUYecKMe NnapameTpbl A IHEePreTMYecKoro nacnopTa, 04HaKO BEANYMHY
YAENbHOTO PacxoAa TeNN0BOM SHEPTMUM HE KOHTPOAUPYIOT.

Mo nokasatenam "B"

6.8. Bblbop TEnn03alMTHbIX CBOMCTB OrpaKAaloWMX KOHCTPYKUMIA Ha OCHOBE HOPMMPYEMOro
YyOENbHOrO pacxoga TenjoBOW 3HeprMM Ha OTOMJIeHWe 34aHMA  BbINOAHAIOT B CAedyiolen
nocaeaoBaTeNbHOCTH:

- onpefensloT B Kayectse MepBoro NpubIMMKEHUs Mo3feMeHTHbleE HOPMbl MO CONPOTUB/IEHUIO

R
Tennonepegaye "9 orpaxgaroWmMx KOHCTPYKUMI (HApyKHbIX CTEH, MNOKPbITUI, YepaayHbiXx U
LLOKOJIbHbIX MepeKpbITUA, OKOH U poHapen, HapyKHbIX ABEpPE U BOPOT) B 3aBUCMMOCTM OT rpadyco-
CYTOK OTOMNUTENIbHOTO NepMoaa;



- Ha3HayaloT Tpebyemblli Bo3ayxoobmeH cornacHo CHul 31-01, CHuM 31-02 n CHuM 2.08.02 u
onpeaenstoT bbIToBble TeMN0BbIAENEHUS;

- HasHayvatoT Knacc 3ganua (A, B uam C) no aHepretuyeckoin adpGeKTUBHOCTM U B cay4yae Bbibopa
Knacca A uau B ycTaHaBAMBAIOT MPOLEHT CHUMEHUSA HOPMUPYEMbIX YAE/bHbIX PAcXo[0B B npepenax
HOPMUPYEMBIX BEIMYMH OTKNOHEHWI;

- onpeaenalT HOpMUpyemoe 3HayYeHue yaebHOro pacxoda TEemnja0BON 3HEPrMM Ha oTonJeHue
req
34aHMA T B 3aBMCMMOCTM OT KNacca 3[4aHusA, ero TUNa M 3TaXHOCTU M KOPPEKTUPYIOT 3TO 3HaYeHue B

Cnydyae Ha3HadYeHuA Knacca A uwan B 1 nogknoyveHnAa 34aHMA K ,Cl,eLI,EHTpaI'IM3OBaHHOl\;1 cncreme
TenA0CHabXeHUsa nnu CTaUMOHAPHOMY 3/1EKTPOOTONNTIEHUIO;

- PacCynTbIBaOT y,ﬂ,eﬂbelﬁ pacxon Tennosou 9HEPIrnn Ha oTonsaeHune 34aHNA 3a OTOMUTENbHbIN
des
nepuoa qh , 3aMONTHAKOT 3HepreTW-IECKVIVI nacnopTt U CPaBHMBAKOT ero ¢ HOpMMpyembiM 3Ha4YeHUnem
req
h . PacueT 3aKaHYMBalOT B CQlyvae, eC/i pacyeTHOe 3Ha4YeHMe He npesbillaeT Hopmupyemoe.
qdes req
Ecan pac4eTHOE 3HayeHue h MEHbLIE HOPMUPYEMOIo 3Ha4YeHUA h , TO OCyWwecCTBNAKOT

nepebop cneayoWmnx BapMaHTOB C TeM, YTOBbI pacyeTHOe 3HaYeHne He NPeBbILLaN0o HopmMmUpyemoe:

- MOHWMKEHMEM MO CPaBHEHUID C HOPMUPYEMbIMU 3HAYEHUAMW YPOBHA TEMA03aWmTbl ANA
OTAENbHbIX OrPaXAeHUI 34aHNA, B NepBYIo ovepeb ANA CTeH;

- U3MeHeHneM 06beMHO-NIaHUPOBOYHOrO pelleHuA 34aHusa (pasmepos, GOPMbl U KOMMOHOBKM
N3 cekuni);

- Bblibopom 60osee 3pPeKTUBHbBIX CUCTEM TENIOCHABMKEHMA, OTOMNEHNA U BEHTUAALUK U cnocoboB
UX peryanpoBaHus;

- KOMBUHUpPOBaHNEM NpeablAyLMX BAPUAHTOB.

B pesynbTaTte nepebopa BapMaHTOB ONpeaenstoT HOBble 3HaYeHUA HOPMUPYEMbIX COMPOTUBAEHUIA

Tensonepeaave Rreq OrPaAXKOAOWMX KOHCTPYKUMIA (HapyKHbIX CTE€H, MOKPbITUA, uYepAayHbiX U
LOKO/IbHbIX MEPEKPbITUIM, OKOH, BUTPaXKei U ¢oHapel, HapyKHbIX ABEPEN M BOPOT), KOTOpble MOryT
OT/IMYATbCA OT BbIOPAHHbIX B KayecTBe NepBOro NpubAMMKEHWA KaK B MEHbLUYt, TaK U B 60/bllytO
CTOPOHY. ITO 3HAaYEHME HE AOIKHO BbITb HUMKE MUHUMA/IbHbIX BEIMYKH, YKa3aHHbIX B 5.13 CHul 23-02.

At
MpoBepAloT Ha JOMYCTUMYIO BE/IMYMHY PacYeTHOro TeMnepaTypHOro nepenaga =~ ".
6.9. PaccuuTbiBalOT TennodHepreTMyeckue napameTpbl COornacHo pasgeny 7 v 3anonHAoT
3HepreTMYecKknii NacnopT cornacHo pasaeny 18 Hactoswero Ceoga npaBu.

7. TENNOSHEPTETUYECKUE NMAPAMETPbI

7.1. TennosHepreTuyeckMe napameTpbl caedyeT OnNpeaensaTb He3aBUCMMO OT Bblbopa rpynn
nokasatenen "a" namn "8" (6.2).
7.2. OCHOBHbIMW NapameTpamu, XapaKTepU3YIOWMMW PaACXoh TEMNOBOW 3SHEPTrMM 34aHMA Ha

HYXAbl OTOMMEHUs, ABAAIOTCA NPUBEAEHHbLIN KO3GOUUMEHT Tennonepesadynm 4Yepes Hapy»KHble
Ktr inf
orpaskaeHus 3gaHua M, Bt/(m2 x °C), u ycnoBHbIn KoadpduumeHT Tennonepedadn M , Br/(m2 x °C),

YUYUTLIBAOWMI TENNONOTEPU 33 CYET WHOUALTPAUMM U BeHTUAAUMU. [NpuBeaeHHbI KoapduumeHT
Tennonepenayn 3gaHva GoOpMUpYeTCA TEnN03alUMTHBIMU CBOMCTBAMW BCEX 3/1€MEHTOB 0060/104KM
3[laHNA, BKKOYaA BCe BMAbI TEMNIOTEXHUYECKMX HEOAHOPOAHOCTEN, CO34aBaeMblX NPU NPOEKTUPOBaHUM
OrpaXAatoWmMx KOHCTPYKLUMIA UM GOPMUPOBAHMM OOBEMHO-MNAHUPOBOYHOIO peLleHnn  34aHuA.
Heobxoammblii Bo3ayxoobmeH B 34aHMM obecneymBaeTca CTENEHbI FePMETUYHOCTU OrparkaatoLmx
KOHCTPYKUMIA 34aHUA, NPUTOYHbIMU OTBEPCTUAMM B OrPaXKAAtoWMX KOHCTPYKLUMAX 34aHWUS, CUCTEMOW
BbITAMKHbIX YCTPOMCTB M NPeayCMOTPEHHbIMU B HEOOXOAMMBIX CAy4yasX CUCTEMAMM MEXaHMYEeCKOM

BEHTUAALMMN.
req
7.3. Mpu onpegeneHun " 1 yyeTe BMAA CUCTEMbI TENNOCHABKEHMA, K KOTOPOI MOAKAOYEHO

34aHue, onpeaenalT Ko3DPUUMEHT 3HepreTuyeckoin sddekTuBHocTM € cuctem OTONNEHMA U
TennocHabkeHus cornacHo 5.12 CHuM 23-02 n 7.4 HacToswero CBoza npaBu.
7.4. PacyeTHbln KO3OUUMEHT 3HepreTuyeckon 3OPEeKTUBHOCTM CUCTEM OTONAEHUS MU



des
LEeHTPaIN30BaHHOTO TennocHab»eHua 340aHuNA 0 onpegenaerca no cbopN\yne

des

& = (1151)(7(282)(1383)(1484), (4)

roe 2 pacyeTHbIN KO3pPULMEHT TENONOTEPL B CUCTEMAX OTOMNEHUA 340aHUSA;
& N
1 - pacueTHblit KO3 dULMEHT 3PDEKTUBHOCTU PETYIMPOBAHNA B CUCTEMAX OTONIEHNA 30aHUS;

X2 pacyeTHbIM Ko3adPUUMEHT TensonoTepb pacnpeaennTenbHbIXx ceteh u obopyaoBaHuA
TennoBbIX (LeHTPaNbHbIX U MHAUBUAYANbHbIX) U pacnpeaennTeNbHbIX MYHKTOB;

& .
2 - pacyeTHbIi KoadpdUuMeHT 3PPEeKTUBHOCTM peryanpoBaHna o060pyLoBaHUA TENNOoBbIX

(LI,EHTpaﬂbeIX n VIH,D,MBM,D,yaﬂbeIX) M pacnpeaenntesibHbiX NyHKTOB;

As pacyeTHbIN Ko3pUUMEHT TENONOTEPLb MArnMcTPasbHbIX TEMNOBLIX ceTell U 06opyaoBaHUA
CUCTEMbI TEMJIOCHABXKEHUS OT MCTOYHMKA TEMIOCHAOXKeHUs A0 TENJOBOro WAM pacnpesenunTeslbHoro
NYHKTa;

& o
3 - pacyeTHbilt Ko3pdMumMeHT 3PEKTUBHOCTM peryinpoBaHna 060pyAOBaHUA CUCTEMbI

TEeNNOCHabXeHMA OT UCTOYHMKA TeNNOCHAbXeHNA A0 TeNA0BOro AU pacnpeaeUTeNbHOro NyHKTa;
Xs . pacyeTHbIN KoadPUUMeHT TenionoTepb 060pyA0BaAHNA UCTOYHUKA TEMIOCHAOKEHUS;

& pacyeTHbIn KoadPUUMEHT 3PPEeKTUBHOCTU peryinpoBaHns obopyaoBaHMA UCTOYHMKA
TENNOCHAbXeHWA.

PacyeTHbih  KO3dPUUMEHT  3HepreTMdyeckon  3PPEeKTUBHOCTM  CUCTEM  OTOMAEHMA WU
AelUeHTPaNN30BaHHOIO (MNOKBAPTUPHOW, MHAUBMAYANbHOW M aBTOHOMHOW CUCTEM) TenjoCHab)KeHus

gdes
34aHnA onpeaenAaeTca no d)opmyne

s = (108 (XuE4) . (5)

roe zl, 81, Z“, € 10 Xe, uTo u B popmyne (4).

3HaueHuns KoadoduumeHToB, BxoaAwmx B dopmynbl (4) u (5), cnegyeT NpuHUMaTL C y4eTom
TpeboBaHuMit CHMIM 41-01 1 no gaHHbIM NPOEKTa OCPeAHEHHbBIMW 33 OTONUTE/IbHbLIV NEPUOA.

Mpy OTCYTCTBMM NPOEKTHBIX AaHHbIX 3HaYeHUsA KoadPuumeHToB, Bxogawmx B dopmynbl (4) u (5),
pPEKOMEHAYETCA MPUHMMATL CAeayoWMMMU:

;(1:]-.

’

g =1
1 - NpPU HaANMYMM aBTOMATMUYECKOrO PEeryJMpoBaHUs TemnepaTypbl BO3AyXa BHYTPU
o &
nomeLuLeH1n, BKNKYaA aBTOMaTU4eckoe perynMpOBaHme I'IpMTOKa N BbITAXKU HapymHoro BO3LI,VX3; 1=
0,9 - NPWUN OTCYTCTBUN aBTOMATUHECKOTO pPeryimpoBaHnAa NpUToKa U BbITAXKKN HAPYXXHOIO BO34yXa,

X - MPUHMMAETCA NO NACNOPTHbIM UNN NPOEKTHbIM OaHHbIM /1A UCTOYHUKA TENNOTbI;

&, =1
4 - NPV MOKBapPTUPHOM (MHAMBWMAYyaNbHOM) TenjoreHepaTope, a TaKKe Mnpyv aBTOHOMHOM

NUCTOYHUKE TENNOTbl U aBTOMATUYECKOM pPa3gesibHOM peryimpoBaHUn (B TOM 4Hucne m I'lOd)aca,D,HOM)

&
OTNyCKa TenaoTbl AN CUCTEM OTOMJIEHMA, BEHTUNALMN U ropsaYero BogocHabxkeHuma; ~4 = 0,85 - 0,88 -

NpPU OTCYTCTBUU ITUX CUCTEM pPeryanpoBaHuA.
des

7.5. PacyeTHbli KO3GOUUMEHT 3sHepreTuyeckon spdekTMBHocTM O  cuUCTeM OTONNEHMA U
TEN/IOCHAbXKEHUS 34aHWIA, WHAWBUAYA/IbHbIE TEMJOBble MYHKTbl KOTOPbIX MOAKIIOYAOTCA uYepes



pacnpefenutenbHble TEMNOBbIE CETU K JIOKAZIbHbIM WAWU LEHTPANN30BaHHbIM UCTOYHMKAM TEnoTbl,
cneayet onpenensatb C y4eTom BCeX KO3QPUUMEHTOB OLEHKM 3SHepreTnyeckon 3¢pPeKTUBHOCTY,
BxoaAwmx B dopmyny (4). Mpu 3ToOM peKoMeHAyeTcs MPUHMMATL Caedytlowume 3HavyeHus
K03 PULMeHTOB:

&
a) 3HaYeHua KoapPULNEHTOB X1y G NPUHMMAIOTCA CornacHo 7.4;

6) 3HaueHuMe KoapPuLMeHTa x> Ana 06opya0BaHUA TENAOBbIX MYHKTOB NPUHUMAETCS MO AAHHbIM
NPOeKTa 1 NAcNOPTHbIX AaHHbIX UCNOb3YEMOro 060pyA0BaHUA U HE A0MKHO ObiTb HUXKe 0,97,

3HayeHne KoadpoduumeHTa & Ana obopyaoBaHMA TEMJOBbIX MYHKTOB ciedyeT MNPUHUMATb
paBHbIM:

0,98 - 1,0 - 4nA NOAHOCTbIO aBTOMATU3UPOBAHHbIX TENNOBbIX MYHKTOB C Pa3AeibHbIMU KOHTYpamu
LUMPKYAALMM Ha OTONNEHUE, BEHTUAALMIO U ropavee BOAOCHAOXeHWe, C aBTOHOMHbIM NOAAEPKAHMEM
TeMnepaTypbl TEMN/NOHOCUTENA B 3aBUCMMOCTM OT TemrepaTypbl Hapy)KHOro BO34yxa [AAA CUCTEM
oToM/IeHMA M BeHTUAAUMM, obecneymBaloWMX  KONMYECTBEHHO-KayecTBeHHOe  nodacagHoe
perynnmpoBaHue B 3aBUCMMOCTM OT TensionoTpebieHnn 3aaHns;

He 6onee 0,8 - AN aBTOMATM3MPOBAHHbLIX TEMJIOBbIX MYHKTOB C 3/1EBAaTOPHbLIMU Yy31amM,
paboTatoWmMmMmM TOIbKO MO rpaduKy KauecTBEHHOro PeryMpoBaHus;

B) 3Ha4YeHue KoadpdpuumeHTa X cnenyeT NPUHUMATb ANA BHOBb MPOEKTUPYEMbIX MArucTpPasibHbIX
TENNOBbIX CeTen; ANA AENCTBYIOWMX MarMcTpasibHbiX TEMJIOBbIX CeTel - pPacyeToM OTHOLUEHUS
KOJINYECTBA NOAMUTKU K 0O6beMY LMPKYAALUM B CUCTEME; NMPU OTCYTCTBUM AaHHbIX 417 MarucTpasbHbIX
TennoBbIX ceTel, akcnayaTnpyemsbix go 10 neT, - no npoekTty, 6onee 10 net - 0,9;

& o

3HaueHne KoapduuMeHTa 3 ANA MarucTpasibHbiX M pacnpenenuTe/ibHbIX TenaoBbiX ceTei
cnegyet NpUHMMaTb pasHbim 0,88 ¢ Ten10BbIMK NYHKTaMK, 060pyA0BaHHbIMM 31€BaTOPHBIMU Y3/1aMMU; C
TEN/0BbIMM MyHKTamMM, 060pPYyA0BaHHbIMM HacoCaMM CMELLEHUA C PEryMpyemMbiM 31E€KTPOMPUBOAOM,

&
3HauyeHue KoadpduumeHTa 3 AoNycKaeTca NPUHUMATL PaBHbIM 1;

I') 3Ha4yeHune Koacbcbmu,mema A anAa AEVICTBVEOU.LEFO LUEeHTPaNIN30BaHHOIO WAN NOKaJZIbHOIoO
MCTOYHUKaA TENNOTbI CneayeT NPUHUMATb NO 3KCNNYyaTauMOHHbIM OaHHbIM; NPU OTCYTCTBUUN 3TUX AdHHbIX
- NMPUHUMAIOT NO 3KCI'IepTHOl71 OoUueHKe nyTem 06C!'|E[l,OBaHMﬂ TEXHUYECKOTo COCTOAHUA OCHOBHOIO U
BCNomoraTtesibHOro O60pyAOBaHMﬂ;

4) 3HayeHune KoadpduumeHTa & cnegyeT NPUHMMaTb B 3aBUMCMMOCTU OT cTemneHu obecnevyeHus
KO/IMYEeCTBEHHO-KAYeCTBEHHOIO pPeryanpoBaHua obopyaoBaHUA LLEHTPaM30BaHHOTO WMAW JIOKA/NbHOTO
MCTOYHMKA TENNOTbI PaBHbIM:

1 - npu NonHON aBTOMATM3aLMM KOTEAbHOW W OBECneYeHUM KOMYECTBEHHO-KAaYeCTBEHHOMO
peryaMpoBaHus;

He 6onee 0,8 - npu obecneyeHnm TObKO KayeCTBEHHOIO PeryanpoBaHus.

7.6. Tlpy OTCYTCTBMM [AOaHHbIX O CUCTEMAx TEMJOCHABXKeHUA Ko3IPPUULMEHT 3HepreTUyeckomn

€ o
3G PEKTUBHOCTM NPUHUMAIOT paBHbIM: 98 = 0,5 - npu NOAKAOYEHMM 3AaHUNA K CYLLECTBYIOLLEN CucTeme
£ .
LEeHTPaNM30BaHHOrO TennocHabxeHua; “9s = 0,85 - npu MNOAKNIOYEHUWM 34aHMA K aBTOHOMHOW
. o o &
KPbILLHON MM MOAY/IbHOM KOTeNbHOM Ha rase; ~9%s = 0,35 - Npu CTaLMOHAPHOM 3/1EKTPOOTOMNIEHNN;

Coes = 1 - nNpu nNOAKAOYEHUM K TenaoBbIM HACOCAM C 3JIEKTPOMPUBOAOM; Ches = 0,65 - npm
; )
NOAKNOYEHUN 34aHUS K MPOYUM CUCTEMAM TENIOCHAOKEHUA.

7.7. PacyeTHaa BeAMYMHA YAENbHOIO PAcxXoAa TEMIOBOM 3HEPrMU HA OTONAEHWE 303aHUA MOXKET
6bITb CHUMKEHA 3a CYeT:

a) U3MeHeHna 0O6bEMHO-MNAHNPOBOYHbIX pPelleHnini, obecneymBalomMX HaMMEHbLYIO NOWAAb
HAPYKHbIX OrPa*KAEHUN, YMEHbLUEHUA YUCNA HAPYKHbIX YI/I0B, YBEANYEHUA LWMPUHDBI 34aHUI, A TaKkKe
NCNO/Ib30BaHMA OPUEHTALMW N PALMOHANIbHOM KOMMNOHOBKM MHOTOCEKLMOHHbIX 34aHWN;

6) CHW)KEeHUA NaoWaan CBETOBbIX MPOEMOB XKWUAbIX 343aHUN A0 MMHUMANBbHO Heobxoaumol no
TpeboBaHMAM eCcTecTBEHHOM OCBELLEHHOCTH;



B) 610KMPOBaHNA 34aHUI C obecrnevyeHnem HageKHOro NPUMbIKAaHUA COCeAHMX 34aHWI;

r) ycTponcTea TambypHbIX NOMELLEHWNI 33 BXOAHbIMU ABEPAMU;

) BO3MOMHOCTU pasmelleHMA 3A4aHUN C MepUANOHaNbHOM MAM BAM3KON K Helt opueHTauumel
npoAaonbHoro ¢acaaa;

e) ucnonb3oBaHUA 3IPPEKTUBHBIX TEMNOU3ONAUMOHHBIX MaTEPUasoB WM PaLMOHANbHOTO
pacnonoXeHns WX B  OrpaxAaloWMX  KOHCTpyKuMAX, obecneumsatowero 6osee  BbICOKYO
TENJOTEXHUYECKYIO O4HOPOAHOCTb M KCNIYATALMOHHYO HaZeXHOCTb HAPYKHbIX OFpaXKaeHUN, a TaKxKe
MOBbILWEHMA CTEMNEHW YMJOTHEHUA CTbIKOB W MPUTBOPOB OTKPbLIBAIOLWMXCA 3/EMEHTOB HapPYKHbIX
orpaxKaeHuis;

) nosbllweHns 30OEeKTUBHOCTU aABTOPEry/IMPOBaHUA cucTeM obecrneyeHuMs MUKPOKIMMATA,
npumeHeHna 3¢OGEKTUBHBIX BWAOB OTOMUTE/bHbIX MNpPMbBopoB UM 6onee pPauUMOHANBHOTO KX
pacnofioxeHus;

1) Bblbopa 6onee aPpdEeKTUBHbIX CUCTEM TEMNOCHADKEHUA;

K) pasmelleHWss OTOMUTENbHbIX NpubOOPOB, KaK MpasBwao, NoO4 CBETONpoOeMamMu U
TENNOOTPAMKATENBHOM TENAOU3ONALUU MEKLY HUMU U HAPYKHOW CTEHOW;

N) yTMAM3aumMm TenaoTbl YAANAEMOro BHYTPEHHEro BO34yxa M MocTynawollei B MnomelleHue
CO/IHEYHOM paanauum.

7.8. Pe3ynbTaTbl pacyeTa TENI03HEPreTUYECKMX NAPAaMETPOB 3aHOCAT B IHEPreTMYeCcKnii nacnopT
cornacHo pasgeny 18 Hactoawero CBoga npasu.

8. BbIEOP KOHCTPYKTMBHbIX PELLUEHWI, OBECMEYMBAIOLLMX
HEOBXOAMMYIO TENNO3ALLUTY 30AHUN

O6uwasn yactb

8.1. Hapy:KHble orpaxaatowme KOHCTPYKLUMN A0NXKHbI ObiTb 3aMpPOEKTUPOBaHbl TaKMM 0bpasom,
Rr
ytobbl WX NPUBEAEHHOE COMPOTMBAEHWE Tennonepegadye © 6bII0O HE MeHblle HOPMUPYEMOTO

3HayeHus R’eq , onpeaenaemoro no nokasarensam "a" nam "B" pasgena 6.

8.2. OnpepeneHne HOPMUPYEMbIX 3HAYeHW cornacHo CHwuM 23-02 nokasaHo Ha npumepe
pacyeTa NpPUBEAEHHOrO CONPOTUBNEHUA Tennonepeaaye dacasa *Kuaoro 3gaHusa B MpunoxxeHmn K.

8.3. Bblbop Tenno3aWwmUTHbIX CBOMCTB OrPaXKAaloLLMX KOHCTPYKUMA MO HOPMUPYEMOMY pacxoay
TENNOBOM 3HEPrMM Ha oTonneHne 3gaaHmsa  cornacHo CHull  23-02 nokasaH B npumepax
TenJ03HepPreTUYECKMX PacHeTOB YPOBHA TEMN0BOM 3aWwmTbl B NpunoxeHumn U.

8.4. PekomeHAyeMble TUMbl TEXHUYECKUX peLLEHUI HapyXHbIX CTeH (C yyeTom TpebosaHuin 8.11 -
8.17) 1 OKOH, YPOBHM UX TENN03ALLMTLI 417 OCHOBHbIX CEIMTEBHBIX U NPOMbILJIEHHbIX 30H TEPPUTOPUN
Poccuitckolt Pepepaumm npuseneHbl B Tabamuax 4 u 5.

Tabnuua 4

YPOBHU TENN03ALLUTBI PEKOMEHAYEMbIX OTPaAXKAAOLLMX
KOHCTPYKLMIA HapyKHbIX CTEeH

MaTeprajsyi CTEHEL r
ConpoTuejieHne Tenjonepenmade (R , M2 x °C/BT)
w
u objacTb npumeHenusd (D , °C x cyT) npu
d

KOHCTPYKTMBHOM PpEleHMM CTEHEI

KOHCTPYK— [Temniyo- OBYXCJIOMHEE |TpPexCJION-|C HeBeH-— C BEHTUIU-
LIMMOHHEIN U30JIS— C HapyXHOM HBEIE C TUIIVMPYEMO | pyeMolt

LMOHHEIM | TEeNJIoOnU30— TENJIOU30— | BO3OYIHOM |BO3OYUIHOM

Jaumuen Jaumuen IIPOCJIOMKOM | IPOCJIONKOMN

rnocpenuHe



Kupnuunasa |Ienono- |[5,2/10850 4,3/8300 |4,5/8850 4,15/7850
KJlamKa JIMCTUPOJI
Mune-— 4,7/9430 3,9/7150 |4,1/7700 3,75/6700
pajibHas
BarTa
Xesesobe- |MNenomno- [5,0/10300 3,75/685014,0/7430 3,6/6300
TOH (TMO- |JIUCTUPOJTI
KMUe CBA3U,
MITOHKIM) MuHe- 4,5/8850 3,4/5700 |3,6/6300 3,25/5300
panbHas
BaTa
Kepamszuro- [exnono- [5,2/10850 4,0/7300 [4,2/8000 3,85/7000
feToH JIMCTUPOJTI
(rubxue
cBA3MU, Mune-— 4,7/9430 3,6/6300 |3,8/6850 3,45/5850
MITOHKM) pajibHasa
BaTa
Iepero Menono- |5,7/12280 5,8/12570]| - 5,7/12280
(6pyc) JINCTUPOJI
MrHe - 5,2/10850 5,3/11140|- 5,2/10850
panbHaga
BaTa
Ha mepe- Me”Homno- |- 5,8/12570|5,5/11710 |[5,3/11140
BSHHOM JIMCTUPOJTI
Kapkace
C TOHKO-
JIMCTOBEIMM | MuHe— - 5,2/10850(4,9/10000 [4,7/9430
obuMBKaMM |pajibHasg
BaTa
MeTasnm- [lenomno- |- 5,1/10570]| - -
yeckue JuypeTaH
OBMMBKM
(coHOBUY)
Biioku us AueucTei|2,4/2850 - 2,6/3430 2,25/2430
gYencToro |6eToH
6eToHa C
KMPONYHON
OBNULIOBKOM
[lpyMeuyaHre. B uuciauTeje (Iepen UYepTol) - OPUEHTUPOBOUHHE
3HAUYEHMI [PUBEINEHHOTO CONPOTUBJIEHUS TeIlJjolepernaude HAPYXHOM
CTEeHE, B 3HaMeHaTeJle (3a uepTol) - NpelesibHHEe 3HAUEeHUS TpamyCco-

CYTOK OTOIIMTEJIBHOI'O
IOaHHad KOHCTPYKLUMA CTEHH.

nepuona,

npu

KOTOPEIX MOXeT

OBITH [NPMMEHEeHa

ypOBHM TENNO3aWNTbl pEKOMEHAOYEMbIX OKOH B AEPEBAHHDbIX
M NNAaCTtMaccoBbIX nepensieTax

3aloJIHEHMA CBETONPOEMOB

r

ConpoTuejieHne Temionepenade (R ,

Tabnuua 5



W
M2 x °C/BT) m oBjacTb [IPVMMEHEHMA
(D, °C x cyT) IO THIIaM OKOH
d
"3 OBBU— C TBEpPIHM C MATKUM
HOTO CEeJIEKTUBHEIM | CE€JIEKTUBHEIM
cTekJa IIOKPEITHUEM IIOKPEITHUEM
OIOHOKAMEPHHM CTEeKJIONaKeT B 0,38/3067 |0,51/4800 0,56/5467
OIMHAPHOM IepenjeTe
IBOMHOE OCTEKJIEHME B 0,4/3333 0,55/5333 -
CIapeHHHX [epernjeTax
IBOMHOE OCTEKJIEHUE B 0,44/3867 |0,57/5600 -
pPa3mesibHEX IIeperjeTax
IBYyXKaMepHE CTeKJIONakKeT B
OIMHAPHOM IMeperJjieTe C MexX-—
CTEeKOJIbHEIM PAaCCTOSHUEM :

8 MM 0,51/4800 |- -

12 MM 0,54/5200 |0,58/5733 0,68/7600
TpoiiHOEe OCTEeKJIeHME B pas-— 0,55/5333 [0,60/6000 -
OeJIbHO—-CIIapeHHEIX [epenjeTax
CTekJIO M OomHOKaMepHH crexyio—|0,56/5467 |0,65/7000 0,72/8800
IIaKeT B Pas3IesibHHX [IepeljeTax
CTekJIO M OBYyxXKaMepHui crexyio—|0,68/7600 |0,74/9600 0,81/12400
IakeT B paslesibHHX [IepernjeTax
IBa omHOKaMepHHX cTekJjonakera|0,7/8000 - -

B CIIapeHHHX [epenjeTax

IBa omHOKaMepHHx cTekJjonakera|0,74/9600 |- -
B paslelibHHEX [epernjeTax

UeTelpe CTEKJIa B IBYX 0,8/12000 |- -
CIIapeHHHX [epernjeTax

[IpuMeuaHme. B umciamurene (nepern JepTolt) - 3HAUEHUA
IPUMBEOEHHOTO CONPOTUBIIEHNA Temjionepenade, B 3HaMeHaTeJe
(3a d4epTOM) - HNpeleJibHOE 3HAadeHMe TIPalyCoO-CYyTOK OTONMUTEJIBHOTO

nepuona, IpPM KOTOPOM IIPMMEHMMO 3alOJIHEHME CBETOIPOEMa .

8.5. MpK NpoeKTMpoBaHMM TENN03alNUTbl 34aHUIA Pa3/IMYHOTO HAa3HAYeHUA CaedyeT NPUMEHATD,
KaK NpaBu/io, TMNOBbIE TEXHUYECKNE pPeLleHUA U N34ennA NOSHOW 3aBOACKOM FOTOBHOCTM, B TOM YMC/Ie
KOHCTPYKLUMM KOMMAEKTHOM MNOCTAaBKM, CO CTAabWAbHbIMW  TEMNAOU30NSALMOHHBIMA  CBOMCTBAMM,
[OCTUraeMbiMU  MpUMeHeHneM 3G EKTUBHbBIX TEMNJOU30NALMOHHBIX MaTepMasoB C MUHUMYMOM
TEN/0NPOBOAHbIX BKAOYEHWUIN U CTbIKOBbIX COEANHEHWUI B COYETAHUM C HaAEXKHOM TMAPOM30NALNEN, He
JONyCKaloLLe NPOHUKHOBEHWUA BAAMM B XKUAKOW $a3e U MaKCMMAIbHO COKpALLAoLLEe NPOHUKHOBEHUE
BOAAHbIX MAPOB B TO/ILLY TEN/JI0M301ALNN.

B3auMHOe  pacnonoxeHue  OTAENbHbIX C/N0EB  OrpaKAatoWMX  KOHCTPYKLMI  OOKHO
CNocobCTBOBATb  BbICHIXAHUIO KOHCTPYKLUMA U UCKAKOYATb BO3MOMKHOCTb HaKOMJAeHUA Baarm B
orpakAeHuu B npouecce sKCnayaTauum.

8.6. Orpaxkaatolime KOHCTPYKLUMU AOMKHbI 0613a4aTb HEOH6XOAMMOWM MPOYHOCTbIO, HECTKOCTbIO,
YCTOMYMBOCTbIO, AOATOBEYHOCTbIO, YAOBAETBOPATb OOLWMM APXUTEKTYPHbIM, 3SKCNAYyaTaUMOHHbIM,
CaHUTAPHO-TUTMEHNYECKUM TpeboBaHMAM cooTBeTCcTBYHOWMX CHUIM 1 CaHMuH. B c6opHbIX KOHCTPYKUMAX



ocoboe BHMMaHWE [OO/KHO ObiTb 0OpalEHO Ha MNPOYHOCTb, KECTKOCTb, [A0JrOBEYHOCTb U
repMeTMYHOCTb COeANHEHUN.

Tpebyemylo cTeneHb [AO/IFOBEYHOCTU OFpParkAaloLWMX KOHCTPYKUMIM cneayeT obecneymsaTtb
NPUMeEHEHNEM MaTepuanos, UMEILLNX HaZ/ieXallylo CTOMKOCTb (MOPO30CTOMKOCTb, B/1IarOCTOMKOCTD,
6MOCTOMKOCTb, CTOMKOCTb MPOTUB KOPPO3WW, BbLICOKON TemnepaTypbl, LUMKANYECKMX TemnepaTypHbIX
KonebaHun n Apyrux paspyLuaoLLnX BO3AENCTBUI OKPYsKaloLWEen cpepl), a TakKe COOTBETCTBYIOLLMMMU
KOHCTPYKTUBHBIMW peLIEeHUAMM, NPeayCMaTPUBaOWMMM B C/lyd4ae HeobXoaMMOCTU CchelmanbHyo
3aLLMTY 9/1EMEHTOB KOHCTPYKLUMI, BbINOJIHAEMbIX U3 HEAOCTAaTOYHO CTOMKMX MaTeEPMANOB.

8.7. Orpaxpawolwme KOHCTPYKUMWU caegyeT MNPOEKTUpoBaTb C MPUMEHEHMEM MaTepuanos W
n3gennii, anpobupoBaHHbIX Ha MPAKTUKE U BbINYCKAeMbIX MO cTaHAapTam. MNpu oTcyTCcTBMM CTaHAapTa
Ha Ka)KObl HOBbIA BWUA, mMaTepuana WAM U34EeNUs AO0/KHbl ObiTb paspaboTaHbl M YTBEPXKAEHbI B
YCTAaHOBNEHHOM MOpPAAKE TEXHUYECKME CBUAETENbCTBA W MOJIYYEHbl PaCYeTHble TENNOTEXHUYECKME
nokasartenu maTtepuana cornacHo 5.3.1.

Orpaxgatowme KOHCTPYKLMKM OO/XKHbI NPeaycMaTpuBaTbCA C MMHUMANbHbIM  KOJIMYECTBOM
TMNOPA3MEpPOB U3AE/IUIA M BO3MOXKHOCTbIO B3aMMO3aMEHAEMOCTU NPUMEHSAEMbIX 31EMEHTOB.

8.8. [Ona obecneyeHMa NyYWKMX SKCMIYaTaUMOHHbLIX XapPaKTePUCTUK B  MHOMOC/IOMHbIX
KOHCTPYKLMAX 34aHUN C TeMnjon CTOPOHbI cneayeT pacnonaraTb cnov 6onbliel TeENA0NPOBOAHOCTU U C
60/1bWINM CONPOTUB/IEHMEM MAPONPOHULLAHMIO, YEM HAPYKHbIE CNOMU.

Mpu BbibOpe MaTepuanoB ANA HaAPYKHbIX OrparkAaloWMX KOHCTPYKUMI cneayeT oTAaBaTtb
npeanoYTeEHNE MECTHbIM CTPOUTE/IbHbIM MaTepManam.

Mpn NPOEKTUPOBAHUM 34aHUI 1A NOBbIWEHNA NPELENOB OTHECTOMKOCTM U CHUMKEHMA NOXKAPHOM
OMacCHOCTU BHYTPEHHEN W HapPyXXHOW MOBEPXHOCTEM CTeH caeayeT npeaycmaTpuBaTb YCTPOMCTBO
06/MLLOBKM M3 HEropruMx MaTepMasoB WM LITYKATYPKWU, a ANA 3aWMTbl OT BO3LENCTBMA BAarmM U
aTMocdepHbIX 0OCafKOB - AOMOJNHUTENIbHO OKPacKy BOAOYCTOMYMBLIMM COCTaBamu, BblbupaembiMn B
3aBMCMMOCTM OT MaTepuana CTeH W  yCAoBUK 3KcnayaTaumu. Orpaxkgarolme KOHCTPYKLMK,
KOHTaKTMpyloWMe C TpPyHTOM, creayeT npefoxpaHATb OT FPYHTOBOW BAarM nyTem YCTPOWCTBA
rMAPOUN30AALMN.

8.9. [loNroBe4YHOCTb TEMN/IOM30NALUMOHHBIX KOHCTPYKUMIA U MaTepuanos Ao/KHa bbiTb 6onee 25
NeT; AONTOBEYHOCTb CMEHsieMbIX ynaoTHUTenem - bonee 15 ner.

8.10. Mpn HeobxoANMOCTM PA3MELLLEHMA KU/bIX NOMELLEHWUI, CAHY3/10B U KYXOHb, O4HA M3 CTEH
KOTOPbIX BbIXOAUT Ha 3BaKyaLMOHHYIO NeCTHUYHYIO KNETKY 3-r0 TUMa, 3Ty CTEHY c/ieayeT NPOeKTUPOBaTb
KaK Hapy»HY!O.

CTeHbl

8.11. C Ten/JIoOTEXHUYECKOM TOYKWM 3PEHMA PA3/IMYAOT TPU BUAA HAPYXKHbIX CTEH MO 4MCay
OCHOBHbIX C/I0€B: O4HOC/NONHbIE, ABYXC/IONHbIE U TPEXC/IOMHbIE.

OpHOCNOMHbIE CTEHbl BbIMOJHAT M3 KOHCTPYKLMOHHO-TEM/IOM30ALNOHHBIX MaTepuasnos U
U34ennii, COBMeLLAIOLWMX HeCyLLne U TeNNo3awmnTHble GyHKLUN.

B TPEXCNOMHbIX OrpaxKAeHUAX C 3aLMTHBIMU CIOAMM HA TOYEYHbIX (TMOKMX, LNOHOYHbIX) CBA3AX
peKkomeHAayeTcA NPUMEHATb yTeNuUTeNb U3 MUHEPANbHOM BaTbl, CTEKNOBATbI UM NEHOMOAUCTMPONA C
TO/ILMHON, YCTaHaB/AMBAaEMOM MO PacyeTy C y4eTOM TeMJIONPOBOAHbIX BKAOYEHUIW OT cBA3eW. B aTux
OrpaXKAEHUAX COOTHOLUEHME TO/WMH HAPYMKHbIX MU BHYTPEHHUX CNOEB AO/IKHO ObiTb He meHee 1:1,25
NpPU MMHUMANbHOM TO/ILLMHE HAPYKHOTO cnos 50 mm.

B ABYXCNOWMHbIX CTEHAX NPeAnoYTUTENIbHO PACNO/IOKEHUe yTenauTena cHapyxu. Mcnonbsyrotca
[Ba BapuaHTa HapyXHOro yTenanTena: CUCTEMbI C HAPYKHbIM NMOKPOBHbIM cloem 6e3 3a30pa U cUcTembI
C BO3AYLIHbIM 3a30POM MEXAY HapPYKHbIM 06/IMLLOBOYHBIM CN0EM U yTenauTenem. He pekomeHayeTcs
NPUMEHATb TENJIOU30NALMI0 C BHYTPEHHEW CTOPOHbI WM3-3a BO3MOMKHOTO HAKOMIEHUA BAarM B
TEMNION30/ALMOHHOM CNOE, OLHAKO B CAyvyae HEoHBXOAMMOCTM TAKOrO MPUMEHEHUA MOBEPXHOCTb CO
CTOPOHbI NOMELLEHNA A0NKHA UMETb CMAOLIHOWN U A0/ITOBEYHbIN NAaPOU30NALMOHHDBIA CNOM.

8.12. MpK NPOEKTUPOBAHUWU CTEH U3 KUPMNUYA U APYrMX MENKOWTYYHbIX MATepPUanos cnepyet
MaKCMMaNbHO MNPUMEHATb ObJierYeHHble KOHCTPYKUMM B COYETAaHMM C NanTamm un3 3OPEeKTUBHbLIX
TEN0U30ALMOHHbBIX MaTeEPMANOB.

CTeHbl 30aHUIN M3 KMPMMYA U KEPAaMMUYECKMX KAaMHEM, 3@ WCKAIOYEHMEM CTEH C BO3AYLUHbIMMU



NPOC/OMKAMM, A TaKKe CTeHbl, 06/MLOBAHHbIE KUPMWYOM, PEKOMEHAYETCA MPOEKTUPOBATb, KakK
NpaBwuao, C PacLIMBKOM LWBOB KAaZKu no dacagy. Mpu NnpMmeHEHUU KamHen M3 NMOPUCTON KepamMUKK
pekomeHAyeTcA npefycMaTpuBaTb OBNMLLOBOYHBIA CNOM M3 KMPNKUYA C aHKEPAMWU U3 HEPIKaBeLWEeN
CTa/Iv UIN N3 CTEKNON/IACTMKA A5 CBA3KU C OCHOBHOM KNaAKoM.

8.13. MpK NPOEKTUPOBAHUN CTEH C HEBEHTUAMPYEMbIMM BO3AYLWHbIMW NPOCAOMKAaMKU chepyet
PYKOBOACTBOBATLCA CAEAYIOWMMU PEKOMEHAAUMAMMN:

- pa3mep MPOC/OMKKN MO BbicOoTe A0NKEH ObITb He Bonee BbICOTbl 3TaXKa U He bosiee 6 m, pasmep
Mo TO/WMHe - He meHee 40 mm (10 MM Npu YCTPOMCTBE OTpayKkaTe/IbHOM TEMION30ALNN);

- BO3AYLWHbIE NPOCNONKM CeAyeT pasaenatb ryxummn anadparmamm s HEropoYMx maTepmanos
Ha Yy4acTKuM pasamepom He bonee 3 m;

- BO3JYLWHble NPOCNOMKN peEKOMEHAYETCA pacnonaraTb 6aMKe K XON04AHOW CTOPOHE OrpaxaeHus.

8.14. lpn nNPOEKTUPOBAHUM CTEH C BEHTUIUPYEMOM BO3AYLWHOM MPOCNOAKON (CTeHbl C
BEHTUAMPYEMbIM Pacaiom) ciesyeT PyKOBOACTBOBATLCA CeAYOWNMU PEKOMEHAALUAMM:

- BO34yLUHas NPOCaoiiKa A0/XKHA ObITb TONWMHON He meHee 60 1 He 6onee 150 mm 1 ee cnepyet
pasMellaTb MeXAy HapyXHbIM CNOeM W Tenaousonauuen; cnepyetr npeaycMaTpyBaTb PACCEYKM
BO3/YLIHOrO NOTOKa MO BbICOTE KaxKble TpW 3Taxka U3 NepPopmnpoBaHHbIX MEPEropoaoK;

- NpW pacyeTe NPUBELEHHOrO COMPOTUBJ/IEHMA Tenjonepefade cornacHo pasgeny 9 cnepyet
YUYMTbIBATb BCE TEM/IONPOBOAHbIE BKIOYEHWUS, BK/OYAA KPEnexHble 3/1eMeHTbl 06/MUOBKU W
Tenaounsonaumm;

- Hapy)KHbIA CNOM CTEHbl OOMKEH MMETb BEHTUAALMOHHblE OTBEPCTMA, CYMMapHaA nJowaib
KOTOpbIX onpegenaeTca n3 pacyeta 75 cm2 Ha 20 m2 nnowaam cteH, BKAKYaA NaoWaab OKOH;

- HUXKHUE (BEPXHME) BEHTUNALMOHHbIE OTBEPCTUA, KaK MPaBuo, cneayeT COBMeLLaTb C LOKOAAMM
(KapHU3aMK), NpUYem ANA HUKHUX OTBEPCTUIN NPEeAnoYTUTEIbHO COBMELLLEHME GYHKLMIA BEHTUAALMUN U
0TBOAA BNAry;

- NMPUMEHATb XECTKME TenN0oM30/ALMOHHbIE MaTepuanbl NAOTHOCTbIO He meHee 80 - 90 Kr/m3,
MMeloLLMEe Ha CTOpPOHe, O0OpalleHHOMW K MpPOC/olMKe, BETPO- BO34YyXO3alLMTHble MapOMNpPOHULAEMbIE
nneHkn (tTmna "TarBek", "TeKToTeH" WAM aHANOrMYHbIX MEMOPaHHbIX MJEHOK) MAU KallMpPOBaHHbIe
CTEKNOTKAHblO, NMBO npepycmaTpuBaTb 006A3aTeNbHYO 3aWMTy MOBEPXHOCTU  TEMNJoU30AALMM,
obpalleHHON K NPOC/IOMKe, CTEK/IOCETKOM C fAvYelkamu He 6osiee 4 X 4 MM WU CTEK/IOTKaHbIO,
NPUKpPennssa ee K TENA0M30AALUN NPU NOMOLLY apMUPYHIOLLEN MACCbl; HE CeayeT NPUMEHATb roptoune
yTenanTenu; NPUMeHeHMe MATKUX TENION30NALNOHHBIX MaTEPUANOB HE PEKOMEHAYETCH;

- NPU WUCMNONb30BAHUN B KayecTBE HaPYKHOMO C/0f OGJMUOBKU M3 MAUT MCKYCCTBEHHbIX WU
HaTypasibHbIX KaMHEW TFOPU3OHTA/IbHblE LWBbI AO0/KHbI OblTb PACKPbITbl (HE [O/MKHbI 3aN0O/HATHCA
YNJOTHAIOWMM MATepPUaNom).

8.15. TensoByO M30MALUMIO HAapPYXKHbIX CTEH CieyeT NPOEKTUPOBATb HEMPEpPbIBHOM B MJOCKOCTM
dacaga 3paHuA. Takue 3/1eMeHTbl OrparkAeHUM, KaK BHYTPEHHWE MNeperopofKu, KOMOHHLI, Banku,
BEHTUNALMOHHbIE KaHalbl W Apyrue, He [AOJ/KHbl HapywaTb LeNOCTHOCTM CA0oA TEenaou3oNAuum.
Bo3ayxoBOAbl, BEHTUAALMOHHbIE KaHa/bl U TPYObl, KOTOPbIE YAaCTUYHO NPOXOAAT B TOJILLE OrpParKAEHUM,
cnefyeT pacnosiaratb A0 Tenaon noBepxHocTU Tenaousonsaumu. Cneayetr obecneyntb NAOTHOE
NPUMBbIKaHME TENAOM30AALUN K CKBO3HbIM TEM/I0NPOBOAHLIM BKAOYEHMAM. [pu 3TOM npuBeneHHoe
CONpOTMBAEHUE Tennonepenade CTeH C TENJONPOBOAHLIMU BKAOYEHUAMMU LONKHO OblTb HEe MeHee
HOpMUMpyeMbIX BenndunH cornacHo CHull 23-02.

MpM NPUMEHEHMWN HOBbIX TENIOU30NALMOHHBIX MATEPMANOB, pPacyeTHble TenJoTEXHUYECKMe
XapPaKTEPUCTUKM KOTOPbIX He npuseaeHbl B MpunoxkeHun [1, 3T XapaKTepuUCTUKKU cnesyeTt NpUHMMATb
COT/IACHO  TEMJIOTEXHUMYECKMM  UCMbITaHMAM No  meToguke [punoxkenma E, npoBegeHHbIM
aKKPeANTOBAHHLIMW UCMbITaTeNbHbIMU 1abopaToOpPUAMM.

Mpy NpUMEHEHUN B OrpaXKAAOLLMX KOHCTPYKUMAX FOPHOYUX YTENAUTEsNeld OKOHHble U Apyrue
npoembl NO nepumeTpy crneayet 06pamaATb MNONOCAaMWU  LWMPUHON He MmeHee 200 mm U3
MWHEPasIoBaTHOIO HEroploYero yTenauTens MAoTHOCTbio He meHee 80 - 90 Kr/m3. 3TU KOHCTPYKUUK
OO/MKHbI UMETb paspelleHna FocnoXKapHaa3opa K NPUMEHEHMIO.

8.16. MpK HanMuMM B KOHCTPYKUMW TEMN03ALLMTbI TEMJONPOBOAHbIX BKAOYEHMI HEOOXO0AMMO
Y4YMTbIBATb CAeaytoLLee:

- HECKBO3HbI€ BK/IOUYEHMA LLenecoobpasHo pacnonaratb 6MKe K TENJ0M CTOPOHE OrpaxKaeHus;

- B CKBO3HbIX, I1TaBHbIM 06pa3oM, METaNIMYECKUX BKAOYEHUAX (NPOdUNAX, CTEPXKHAX, BoATax,



OKOHHbIX pamax) uenecoobpasHo npeaycMaTpuBaTb BCTaBKM (pa3pbiBbl MOCTUKOB X0a04a) U3

MmaTepunanos ¢ KoadhduumMeHTOM TennonposoaHocTH He Bbiwe 0,35 Bt/(m x °C).
Rf
8.17. NpuBeaeHHOe cONPoOTUBAEHNe Tenonepeaade  °, M2 x °C/BT, Ana Hapy»KHbIX CTeH cneayeT

onpeaensaTb cornacHo CHulM 23-02 ana dacaga 3a4aHMa Anbo Ana oAHOro NPOMEXKYTOYHOro 3TaXka C
YYE€TOM OTKOCOB NPOEMOB 6€3 yyeTa MUX 3aM0/IHEHMI C NPOBEPKOM YCNOBUA HEBbINAAEHMA KOHAEHCATa
Ha y4yacTKax B 30HaX TEN10NpPOBOAHbIX BKAOYEHUN.

KoaddnumneHT TennoTexHmyeckom oAHOPOAHOCTU I C YYETOM TENI0TEXHUYECKUX OAHOPOAHOCTEN
OKOHHbIX OTKOCOB W MPUMbIKaIOLLNX BHYTPEHHUX OrpaKkaeHM NPOeKTUPYEMOM KOHCTPYKUNKN ANs:

- nNaHenen WHAYCTPUANbHOTO W3rOTOBAEHWUA AO0/MKEH ObiTb, KaK MPaBW/I0, HE MEHee BEJSINYMH,
YCTAHOB/IEHHbIX B Tabsmue 6;

- ONS CTEH XMUAbIX 34aHUI U3 KMPNMYA JOKEH ObITb, Kak NpaBuio, He meHee 0,74 npu ToNwmHe
cteHbl 510 mm, 0,69 - npu ToAwmHe cteHbl 640 mm 1 0,64 - npu TonwmHe cteHbl 780 mm.

Ecnn B NpoeKkTMpyemoit KOHCTPYKUUM OrparkaeHua AOCTUTHYTb PEKOMEHAYEMbIX BEJIMYMH I He
VAAETCA, TO TaKyt0 KOHCTPYKLUMIO MPUMEHATb He C/ieayeT.

Tabnuua 6
MWHMMaNbHO AONYCTUMbIE 3HaYeHMA KoapPuUmneHTa

TEeNn10TeEXHUYECKON OAHOPOAHOCTUN A5 KOHCTPYKLMIN
WHAYCTPUANbHOIO U3roTOBAEHMA

N Orpaxnapmas KOHCTPYKLMUA KonsddouumeHnr r
m.1l.
1 /3 OIHOCJIOMHEIX JIETKOOETOHHEIX IIaHeJiel 0,90
2 M3 J1eTKOOEeTOHHBIX IIaHeJIeM C TepPMOBKJIANbIIaAMMU 0,75
3 VI3 TPEeXCJIOMHBEIX XeJIe300eTOHHBIX [NaHeJley C 0,70
20OEKTUBHEM YTENIMUTEJIEM UM T'MOKMMM CBSI3SMU
4 /3 TPexXCJIOMHEIX XeJIe300EeTOHHHX I1aHeJlel C 0,60

20DEKTUBHEIM YTEIJIUTEJIEM U XeJjie300eTOHHBIMU
WIIOHKAMM MM pebpaMy M3 KepaM3uToOeToHa

5 VI3 TPEeXCJIOMHEIX XeJle300eTOHHBIX [aHeJlel C 0,50
5OOeKTMBHEIM yTeNauTeseM U Xejie300eTOHHBMU
pebpamu

9 V3 TPEexXCJIOMHEX MEeTaJINIMYeCKUX IIaHeJlel C 0,75
20DEKTUBHEIM yTEIJIUTEJIEM

7 VI3 TpexXCJIOMHEIX acBOeCTOLEeMEeHTHEX [aHeJleM C 0,70

20PEeKTUBHEM yTeIlJIMTeJIeM

Kpblwun, yepaaku, NOKPbITUA, MaHcapabl

8.18. MOoKpPbLITUA }KMAbIX N 0BLLECTBEHHbIX 34aHUIA MOTYT BbITb HecuepaadHbIMK (COBMELLLEHHbIMM)
M pa3sgenbHOM KOHCTPYKLMWU, BEPXHEE W HUNKHEE MepeKpbiTUA KOoTopol o6pasyoT depaayHoe
NPOCTPAHCTBO, M B 3aBUCMMOCTM OT crnocoba yAaneHus BEHTUAALMOHHOIO BO34yXa OHO MOMKET B6biTb
XOI0AHbIM WM TENJIbIM.

KpbIWK ¢ X0NoAHBIM YepaaKoM paspeLllaeTcs NPUMEHATb B KUbIX 34aHUAX 060N 3TarKHOCTH.
KpbIWwu ¢ TENIbIM YEPLAKOM PEKOMEHAYETCS MPUMEHATb B 34aHUAX 6 3TaxKel u bonee.

8.19. B Kpblle C X0NOAHbIM YEpPAAKOM BHYTPEHHEe MPOCTPAHCTBO AOJ/IKHO BEHTU/IMPOBATLCA
Hapy»KHbIM BO34yXOM 4Yepe3 CrneuuanbHble OTBEPCTUA B CTEHaX, M/OWafb CEeYeHWs KOTOPbIX Npu
KenesobeToHHOM MOKPbLITUM WAWM  CMNOWHOW CKAaTHOW KPOB/Ee M3 METAIMYECKUX WAU  APYIUX
MaTepuanoB A0/KHA 6biTb He meHee 0,001 naowaay nepekpbiTUA. MNpu CKATHOM KPOB/E U3 LUTYYHbIX
MaTepranos (acbecToLemeHTHbIX JIMCTOB, YepenuLbl) YepAaYHOe MPOCTPAHCTBO BEHTUAMPYETCA Yepes
3a30pbl MeXA4y ero AMCTamu, NO3TOMY BEHTUNALMOHHbIE OTBEPCTUA AOMNYCKAeTCA He NpeayCcmMaTpuMBaTh.

8.20. MMpu Kpbie C XONOAHbIM YepAakom Tennou3oNAUMA YKNaAblBaeTcA No 4epaadyHomy



nepekpbiTUio. Tennou3oNAUMOHHbLIA C/AOM MO MNepuMeTpy Yephaka Ha WUPUHY He MeHee 1 m
pekomeHAyeTcA 3alMiLaTh OT YBAAXKHEHUA. BEHTUAALMOHHbIE WWaxTbl U BbITAXKU KaHa/M3aUMOHHbIX
CTOSIKOB MPM XONOAHOM YepAake C BbIMYCKOM BO34yXa HAPYXY AO/XKHbl ObiTb yTenseHbl Bbille
YepaayHoOro NepeKkpbITUA.

8.21. B KpblLwe € TenabiMm Yepaakom YepaavyHoe NPOCTPAHCTBO, MMeloLLLEee yTenJeHHbIe HapYXHble
CTEHbI U yTENNEHHOE KPOBE/NbHOE MOKPbITUE, 06OrpeBaeTca TEM/IbIM BO34YXOM, KOTOPbIN MNOCTyNaeT us
BbITAXKHON BEHTUAAUMM AoMma. [nAa ypaneHua Bo3gyxa W3 4YepAavyHOro NPOCTPaHCTBA caeayet
npeaycMmaTpmBaTh BbITAXKHbIE WaXTbl MO O4HOM Ha KaxAayto cekuumto. YepaayHoe NpoCTPaHCTBO cieayeT
MOCEKUMOHHO pa3fennTb CTeEHaMM Ha M30/IMPOBaAHHbIE OTCEKWU. [lBEpHble NpPOemMbl B CTEHax,
obecneynBatoLme CKBO3HOM NPOXOL MO YepAaKy, AOKHbI UMETb YNNOTHEHHbIE MPUTBOPBI.

8.22. MAnTbl NOKPbLITUA TENIoro Yyepaaka nNpu 6e3pynoHHOM KPOBAE A0/MKHbI MMETb BEPXHWUM
KpOBe/ibHbIA Cnoit He meHee 40 MM M3 NAOTHOro 6eToHa n bopToBble pebpa BbicoTon 100 mm. MAnUTbI
pekoMeHAyeTCcs NPOeKTUPOBaTb ABYXCNOMHBIMW, B TOM YNC/IE C TENNOM30NALNOHHBIMW BKAAAbIWLAMM.

MAnTbl NOKPLITUA TENIOro YepgaKka NoA PY/IOHHYKD KPOBAK PeKOMEeHAyeTcA MNPOeKTUPOBaTb
OZHOC/IOMHbIMM U3 IerKoro 6eToHa, B TOM YMC/Ie C TEPMOBKAAAbIWAMM, UAN TPEXCTIOMHbIMM.

8.23. becuepaayHble NOKPbITUSA (COBMELLEHHbIE KPbILW) MOTYT YCTPanUBaTbCA HEBEHTUANPYEMbIMMU
N BEHTUANPYEMbIMU. HEBEHTUIMPYEMbIE MOKPBLITUA CneayeT NPeAycMaTpMBaTh B TEX CAyYaaX, KOrga B
KOHCTPYKLMN MOKPbITUA NyTEM MPUMEHEHUA MAPOM30AALUM U OPYIUX MEPONPUATUA UCKAOYAETCA
HeZOoMnyCTMMOe B/larOHAKOMNJIEeHMEe B XON04HbIA Nepuog roga. BeHTUAMpyemble NOKPbITUA HaANEXUT
npeagycmaTpmBaTb B TeX C/y4yasix, KOr4a KOHCTPYKTUBHbIE Mepbl He obecrneymBaloT HOPMaNbHOro
B/ITA*KHOCTHOIO COCTOSAIHUA KOHCTPYKLMNA.

B Kuabix M  OOWECTBEHHbIX 343HUAX PEKOMEHAYETCA MNPUMEHEHWE BEHTUIMPYEMbIX
COBMELLLEHHbIX KPbILL.

8.24. PekomeHAayemas KOHCTPYKLMA becuepaadHoro (CoBMelLLeHHOT0) BEHTUANPYEMOTO MOKPbITUSA
KPbILM MOXKET COAEPKATb CNEAYIOWME C/IOU, CHMUTAA OT HUMKHEN NOBEPXHOCTH:

- HeCyLLaa KOHCTPYKLUMS;

- MAapOU30AUPYIOLMIA CNION;

- TeNJI0M30/INPYIOLWLUNIA CNOoW;

- BEHTU/IMPYEMAA NPOCAONKA, CAyXKalaa ANa yaaneHUs BAarn U3 KOHCTPYKUMM NOKPbITUA UKW ons
€ro OXJ1IaXKaeHus;

- OCHOBaAHWe Mo, rmapon3onAumto (CTAXKKa AW KPOBEJIbHAA NINTA NPU LWENEBbIX BEHTUANPYEMBbIX
npocnomkKax);

- MHOTOCNOMHbIN TMAPOU30NNPYIOLWMIA KPOBENbHbIN KOBEP.

BonoKHUCTbIE TENNOU30NALMOHHbIE MaTepuanbl B BEHTUAUPYEMbIX MOKPLITUAX AOKHbI ObITb
3alUMLIEHbI  OT  BO3AENCTBMA  BEHTUAMPYEMOro BO34yXa MNapOMNpPOHMLAEMbIMU  NAEHOYHbIMM
NOKPbITUAMMU.

8.25. Ocywatowwme Bo3ayLHbIE NPOCAOMKN N KaHanbl ChedyeT pacnosiaratb Hag TEN/0M30asaUnen
WA B BepxHelh 30He nocnegHen. MUHUMANbHbIM pa3mep MNOMNEPEYHOro CeYeHUA 3TUX MPOC/OEK He
AomKeH 6biTb meHee 40 mm. MPUTOYHbIE OTBEPCTUA C/edyeT ycTpauBaTb B KapHW3HOM 4acTu, a
BbITSI’KHbIE - C MPOTUBOMONOXHOW CTOPOHbI 34aHMA UAM B KOHbKe. CyMMapHOe ceyeHMe Kak NPUTOYHbIX,
TaK W BbITAXKHbIX OTBEPCTUA PEKOMeHAYeTCs HasHayaTb B npegenax 0,002 - 0,001 oT ropM3oHTaIbHOWN
NPOEKLMM NOKPbITUS.

CBeTonpo3payHble orpaskaatoLme KOHCTPYKLMM

8.26. 3anonHeHuWe CBETOMPOEMOB 34aHWI BbINOJHAETCA B 3aBUCMMOCTM OT rPaZyCo-CyTOK
OTOMUTENIbHOIO Mepuosa B BUAE ABYXCNAOWHOIO, TPEXCNOMHOTO WAWM YETbIPEXCNOMHOTO OCTEK/IeHUS
(cTeknonakeToB WAM OTAE/bHbLIX CTEKOJ), 3aKpenasemMoro B nepennetax M3 MasoTernsionpoBOAHbIX
MaTepuanos. [nA noBbIWEHMA Tenao3almTbl OKOH C OTAe/bHbIMU CTEKNaMU pPEeKOMeHAyeTcs
NPUMEHEHME CTEKOJT C TBEPAbIM CeNeKTUBHbIM MNOKpbITMEM (K-cTekno). Heobxoammbim ycnosuem
NPUMEHEHMA 3aNOJ/IHEHMI CBETOBbIX MNPOEMOB B MPOEKTUPYEMbIX 34aHUAX ABAAETCA Ha/aMume
cepTudmKaTa CcooTBeTCTBUA cucTembl ceptuduKkaumm TOCT P Ha BbIOpaHHYt0 CBETOMPO3PAYHYHO
KOHCTPYKLMIO (OKOHHbI 610K, 3€HUTHbIN PpOHApPb, MaHCapAHbIA OKOHHbI 610K).

8.27. OKoHHble 610KM N 6ankoHHble asepu (FTOCT 23166, TOCT 24700, FOCT 30674) cneayet



pasmellaTb B OKOHHOM npoeme Ha rnybuHy obpamnsatowenn "yerseptn" (50 - 120 Mmm) OT NIOCKOCTU
dacaga TenNoTexHUYeCKM OAHOPOAHOM CTeHbl WMAW nocepeanHe Tensjou30NALMOHHOIO C/los B
MHOFOC/NIOMHbIX KOHCTPYKLUMAX CTeH. PasamelleHne OKOHHOro 6/10Ka U 6asKkoHHOM ABepu Mo TO/LWMHE
CTEHbl PEKOMEHAYEeTCA MPOBEPATb MO PAcyYeTy TeMMepaTypHbiX NOAei M3 yCA0BMA HeBbINaAEHUA
KOHAEHCaTa Ha BHYTPEHHE NOBEPXHOCTM OTKOCOB MpPOema. Y3en npuMblKaHUA OKOHHOro 6s10Ka K
CTEHOBOMY Npoemy cneayeT BbiNnoHATL cornacHo FOCT 30971. OKoHHble 6/10KM cieayeT 3aKpPeniaTb Ha
60/1e€ NPOYHOM C/l0€ CTEHDI.

Mpn BblbOpe OKOH M OGANKOHHbLIX ABepein crefyeT OTAABaTb MPEANOYTEHME KOHCTPYKLMAM,
MMEIOLLMM MO WKNpKHe He meHee 90 MM KOPObKKU. PekomeHayemas wupuHa Kopobkn 100 - 120 mm.

8.28. 3anosiHeHMe 3a30pPOB B MPUMbIKAHMAX OKOH W OaNIKOHHbIX ABepeir K KOHCTPYKUMAM
HAPYXHbIX CTEH PEKOMEHAYETCA MPOEKTUPOBATb C MPUMEHEHMEM BCMEHUBAOLWMXCA CUHTETUUECKUX
maTepuanoB. Bce npuTBopbl OKOH W GanKOHHbLIX ABEPEN AONHbl COAEp*KaTb YMNAOTHUTE/bHbIE
NPoKNagKM (He meHee ABYX) U3 CUIMKOHOBbLIX MaTepPUasioB UAN MOPO3OCTOMKOM Pe3nHbl. YCTaHOBKY
CTEKON CneayeT NPou3BoOAMTb C NPUMEHEHNEM CUIMKOHOBBIX MACTUK.

JonycKkaetcs NpUMeEHEHME [ABYXC/NIOMHOTO OCTEKNEeHWS BMECTO TPEXCAOMHOro AN OKOH U
6aNKOHHbIX ABEPEN, BbIXOAALLMNX BHYTPb OCTEKNEHHbIX NOAKUN.

8.29. C uenbio opraHusaumm Tpebyemoro Bo3ayxoobmeHa ciegyeTt npeaycmatpuBaTb GOPTOUKM B
BEPXHEeM YacTM OKOH, crneuuyanbHble NPUTOYHbIE OTBEPCTUA (KNamnaHbl) B Orpa*kaatowmx KOHCTPYKLUMAX,
LeneBble NPUTOYHbIE YCTPOMCTBA B NEpennetax OKOH MAW pamax, BO3AyXOMPOHWULAeMble MPUTBOPbI
cornacHo Hopmam CHuIM 23-02. Bce BO34yXONPUTOUYHbIE YCTPOMCTBA AOJIXKHbI BbITb PEryINpyeMbIMM.

8.30. Mpu pa3paboTke 06bEMHO-NNAHMPOBOYHbBIX PELIEHUI NMPOEKTOB 34aHWNIN cneayeT u3beratb
OLHOBPEMEHHOTO PasmeLLeHMA OKOH MO 06eMM HAPY!KHbIM CTEHAM YI/10BblX KOMHAT. B nomeLeHusx
rnybuHoi 6onee 6 m HeobxoAMMO nMpeaycmaTpuBaTb ABYXCTOPOHHee (Ha NPOTUBOMOJIOXHbIX CTEHaXx)
WM YII0BOE PACMO/IONKEHME OKOH.

8.31. 3anonHeHMe cBeTONPOEMOB B MaHCAPAHbIX KOHCTPYKLMUAX BbIMONHALOT B ABYX BapuaHTax:

- B MJIOCKOCTM NOKPbITUA - OKOHHbIMKM 610Kamum no FTOCT 30734;

- YCTPOIACTBOM JIIOKapeH, B KOTOPbIX BEPTUKA/IbHO MOHTUPYIOT OKOHHble 610KM u3 MBX u B
[epeBAHHbIX Nepenerax.

8.32. MNpu ycTpoiicTBe MaHCapAHbIX OKOH cnedyeT npeaycmMmaTpmBaTb HAZEXKHYI B SKCnayaTaumm
rTMAPOU30AALMIO MNPUMbIKAHUA KPOBAW K OKOHHOMY 6710Ky. [1N10CKOCTM OTKOCOB HaKNOHHbIX
CBETOMPOEMOB B MAaHCApAHbIX 3Ta)ax cneayeT MNpPoOeKTMpoBaTb nog yrnom 135° K MOBEPXHOCTM
OCTEKNEHMA.

8.33. B 3aBUCMMOCTM OT HA3HAYeHUA 3eHUTHble GOHapM BLINOAHAKT TAYXMMU WU
OTKpbIBaOWMMUCA. B rayxux ¢oHapax HagexHee BbINOJIHAETCA NPUMbIKaHWE CBETOMPOMYCKaloLLEero
3aM0/IHEHUA K OMOPHOMY CTaKaHy. OTKpbliBatowmeca 3eHUTHble ¢GOHapW npegHasHavyeHbl ANA
BEHTUNALMMN NOMELLEHWN, @ TaKKe AN1A AbIMOYAA/IEHUs BO BPEMA NOKapa.

8.34. O6WMMM 3n1eMeHTaMU 3EHUTHbIX (OHapel, NpUMeHAEeMbIX B OOLLECTBEHHbIX 34aHUSAX,
ABNAIOTCA  CBETONPOMYyCKallWwee 3arnojHEeHWe, OMNOPHbIA  CTakaH, MeXaHU3Mbl OTKPbIBaAHMA.
CBeTonponycKalwllee 3ano/IHEHME MOMKET ObiTb BbINONHEHO B BWAE MHOFOCAOWHbIX KYMNooB U
060/104€EK U3 OPraHNYECKOro U CUIMKATHOrO CTEeKAA, CTEK/IONaKeToB. ONopHble CTaKaHbl U3rOTOBASAIOT U3
JINCTOBOWM CTa/I1, XONOLAHOTHYTbIX U CTaNbHbIX Npoduaei, a TakKe U3 KenesobeToHa, Kepam3nTobeToHa,
acbecTouemeHTa W ApyrMx MaTepuanoB W yTennaawT 3PPeKTUBHbIMU  TEeNNOU30AALMOHHbLIMU
maTepuanamu. CTakaHbl YCTAHaBAMBAIOT MO MNEPUMETPY CBETOMNPOEMOB B MOKPbITUAX 34aHUMN.
OTKpblBaemble  3eHUTHble ¢GOHapu, WUCNoNb3yeMble AAA  AbIMOYAANEHWUA,  AOJIKHbl  UMETb
ABTOMATMYECKOE U AUCTAHLUMOHHOE ynpasJieHune.

8.35. dnemeHTbl CBETOMPONYCKAOLWEro 3ano/IHEHMA 3aKPEenaatoT B KOHCTPYKUMK poHapAa yepes
ynpyrme npoKAaZKM W3 NUCTOBOM pPe3nHbl, Pe3NHOBbLIX Npoduaei, nopousona, repHnTa, a Mmecrta
NPUMbIKaHUA rePMETU3NPYIOT CNeLMaibHbIMU FEPMETUKAMMU.

9. METOAMKA MPOEKTUPOBAHWA TEN/IOBOW 3ALLMTBI 30AHUI

R
MNocne onpegeneHnAa HOPMUPYyEMbIX 3HaA4YeHUM COMPOTUBAEHUNA Tenjaonepenaye " no

nokasatensam "a" nmbo "B" cornacHo CHuM 23-02 BbINOAHAIT MNPOEKTUPOBAHME OrpakaatoLwmx



KOHCTPYKUMIA. MpK 3TOM paccunTbiBaloT NpUBEAEHHOE COMPOTMBAEHME Tennonepegaye, NPUHUMAs
pacyeTHble 3HayeHuA KoadduuMeHTa TENJONPOBOAHOCTM B YCAOBMAX 3Kcnayataumm A wmam b. 3T10

CONPOTMBAEHUE AOMKHO BbITb HE HUXKE HOPMUPYEMOTO 3HAYEHUA, ONPeLeNeHHOro No nokasatenam "a
nambo "B". MMpoBepAtoT orpaxkzaroline KOHCTPYKUMM Ha obecneyeHne KOMOOPTHbLIX YCI0BUA B
NMOMELLEHUAX M HA HeBbINaZeHWE KOHAEHCATa B MECTax TENAOMNPOBOAHbIX BKAOYEHMI COrnacHoO
nokasatento "6".

B cootsetctBUM c pasgenom 5 CHuM 23-02 Hapy)KHble orparkaatowme KOHCTPYKLMWU 343HWUNI

[0/13KHbl YA0BNETBOPATDL:
RTE v
- HOpMUpPYEMOMY COMPOTMBAEHWUIO Tensonepesaye 9 anAa OAHOPOAHbLIX KOHCTPYKLUMM

R .
HAPY)XHOTO Orpa)KaeHma - N0 °, ANA HeoAHOPOAHbIX KOHCTPYKUMI - No npuBeLeHHOMY
r

R R y > Rre
CONpPOTUBAEHUIO TENONEPeaayYe  ©; Npu 3TOM AONXKHO cobaoaatbea yciosne  © (uam  ©) 2 q;

- pacyeTHOMy TemrnepaTypHOMy nepenagy At MeXAY TEMMePATypon BHYTPEHHEro BO3ayxa U
TEMNEPATYPOI BHYTPEHHEN NOBEPXHOCTU OrpaKAatoLLelt KOHCTPYKUMKM, onpeaensemomy no ¢opmyne
(4) CHuN 23-02; npu 3TOM pacyeTHbI TeMMNepaTypHbI Nepenag He AOJIKEeH NPEeBbIWATb HOPMUPYEMbIX

BENNYNH At, , YCTaHOB/IEHHbIX B Tabauue 5 CHuIM 23-02;

o N t
- MWHUMa/IbHOW TemnepaType, paBHOM TemnepaType TOYKM pocbl ¢ MpM pacyeTHbIX YCAOBMUAX
BHYTPM MOMELLEHMA Ha BCEX Y4YyaCTKax BHYTPEHHEN MNOBEPXHOCTU HAPYMKHbIX OrpaXkaeHUin ¢

Tint T 2 b
TemnepaTtypamu ; NPW 3TOM J0/IHO cob110AaThCA yCaoBUe )

r
NpusegeHHOe conpoTuBaeHUe Tensonepegaye © A8 HAPYXKHbIX CTeH c/egyeT paccyuTbiBaTb

ana dacaga 34aHns amMbo Ana 04HOro NPOMENKYTOYHOTO 3TaKa C y4eTOM OTKOCOB NpoemMoB 6e3 yyeTa ux
3aMnoJ/IHEHWUI C NPOBEPKON YCNIOBMA Ha HEBbINAAEHME KOHAEHCATa Ha y4acTKax B 30HaX TENN0NPOBOAHbIX
BKJIIOYEH U,

MpoBoAAT cneaytowime pacyeTHO-NPOEKTHbIEe onepaLnn:

a) onpeaenAlT YCNAOBUSA 3KCMAyaTaLUMM OFparkAalolmMX KOHCTPYKUMMA B 3aBUCMMOCTM OT
B/TAYKHOCTHOIO PeXKMMa NOMeELLEHMN N 30HbI BIAXKHOCTU palioHa CTpouTenbcTBa cornacHo CHuM 23-02 n
YCTaHaB/AMBAKOT B 3aBUCMMOCTU OT YC/NOBWMIM 3KcnayaTtauum A uam b pacyeTHble TennoTexHUYeckue
NnoKasaTenn CTPOUTENbHbIX MATEPUANIOB U WU3LENNN, MPUMEHEHHbIX B MPOEKTE COrMNacHO AAHHbLIM,
npuseaeHHbIM B [Mpunoxenuun [;

6) 4NA TenNOTEXHUYECKM HEOAHOPOAHbIX HAPYKHbIX OrpaKAatoLmMxX KOHCTPYKUMIM, coaepKalmx
YIAibl, MPOEMbl, COeAUHUTENbHbIE 3/IEMEHTbI MEXAY HapPYyKHbIMW 06MLOBOYHBIMK CroAMU (pebpa,
LUMOHKM, CTEP’KHEBbIE CBA3M), CKBO3HbIE U HECKBO3HblE TEM/IONPOBOAHbIE BKAKOYEHUSA, OCYLLECTBAAIOT

TENNIOTEXHUYECKUIA pacyeT BbIBPaHHbIX KOHCTPYKTUBHbIX PELUEeHW Ha OCHOBE pacyeTa TemnepaTypHbIX
o o . R!
nonei. [nNa MHOTOCNOMHbIX OrpaKAeHWiA BO3MOXHO onpegeneHne ° no ¢opmyne (11) c

MCNoNb30BaHWEM pacyeTa KoadpduLMeHTa TenNoTEXHMYECKOW OA4HOPOAHOCTM r no dopmynam (12) u
r
(14). OnAa  MHOrOCNOMHbIX OrpaKAeHUM C  MeTa//IMYECKUMU  OBJIMLLOBOYHBIMU  C/IOAMM 0

npeanoyTUTeNbHO onpeaenATb cornacHo 9.1.8;
r
B) nNpuBeAEHHOe COMPOTMB/EHME Tensonepegade 0 CBETOMPO3PayHbIX KOHCTPYKLNIM

NMPUHUMAIOT NO pe3ynbTaTam CepTMd)MKaLI,VIOHHbIX NCNbITaHUN, nposeaeHHbIX aKKpeanToBaHHbIMU
r

ncnbiTaTeNlbHbIMKM - nabopatopusamu. [Mpu  OTCYTCTBUMM AaHHbIX WCMbITaHUA 0 CcBETOMNPO3pPayHbIX
KOHCTPYKLMIN BO3MOXKHO NPUHMMaATb No MpunoxeHuto J1;

r) NnpuBeAeHHOE CONPOTMBAEHWE Tenaonepeaaye Tenaoro yephaka M Texnoanosbs (noasana)
onpeaenatoT B cOOTBETCTBUM € 9.2 1 9.3;

[) npvBeAeHHOe CONPOTUBNEHWE Tensonepesave OrpaxKAatoWMX KOHCTPYKLMIA MO TPYHTY R,
paccunTbiBatoT cornacHo CHull 41-01.

9.1. HecBeTonpo3payHble orpaxaatoLme KOHCTPYKLUK



9.1.1. Tepmuueckoe conpotusneHne R, m2 x °C/BT, 0AHOPOAHOrO CNOS MHOFOCAONHOWN
orpaxkAaatoLLent KOHCTPYKLMK, a TaKKe 04HOCNOMHON Orpakaatollen KOHCTPYKLMKN cneayeT onpeaensto
no popmyne

R=5/1 ()

roe o - TOQILLMHA CN0A, M;
A pacyeTHbIN KO3pPUUMEHT TenaonpoBoAHOCTU maTepuana cnos, Bt/(m x °C), npuHnumaemblii
cornacHo 5.3.

~ R o
Tepmuyeckoe CONpPoTUB/IEHWE Orparkaatowent KOHCTpyKumm K, m2 x °C/BT, ¢ nocnegoBaTeslbHO
PacrnoNOXKEeHHbIMU  O4HOPOAHLIMU  C/OAMWM  CledyeT OonpefenATb Kak  CyMMYy TepPMMUYECKMX
COMPOTUBNEHWI OTAENbHbIX CN0EB

R =R +R,+..+R +R, 7)

R, R R o
rae Y, 2, .., " - TEepMMWYECKME COMPOTMBAEHMSA OTAENbHbIX C/0EB OrpakaaroLlein
KOHCTpYKUMK, M2 x °C/BT, onpeaensaembie no ¢opmyne (6);

al - TepmuuyecKkoe CONPOTMBNEHWME 3aMKHYTOM BO3AYLWHOM NPOC/AONKM, MPUHMMAeMoe Mo
Tabanue 7.

Tabnnua 7

Tepmuyeckoe cOnpoTMBIEHNE 3aMKHYTbIX BO3AYLHbIX NPOC/IOEK

TonmmuHa TepMUUYECKOEe CONPOTUBJIEHME BAMKHYTOM BO3IYIHOM
BO3OYUHOM npocJjiomkmu R , M2 x °C/BT
IPOCJIOMKM, M a.l
TOPU3OHTAJILHOM [IpK TOPUSOHTAJLHOM [IPK
IIOTOKE TEeIJIOTH CHUB3Y [IOTOKE TEeIJIOTH CBEPXY
BBEPX M BEPTUKAJLHOM BHUS

IpyY TeMIepaType BO3IyXa B IIPOCJIONKe

TIOJIOXMU — oTpuLIa-— TIOJIOXMU — oTpuLLa-—
TEeJIbHOM TEeJIbHOM TEeJIbHOM TEeJIbHOM
0,01 0,13 0,15 0,14 0,15
0,02 0,14 0,15 0,15 0,19
0,03 0,14 0,16 0,16 0,21
0,05 0,14 0,17 0,17 0,22
0,1 0,15 0,18 0,18 0,23
0,15 0,15 0,18 0,19 0,24
0,2 - 0,3 0,15 0,19 0,19 0,24
[IpuMeuvanme. I[lpyM HaaIMuMy Ha OHOHOM wMIM ofemx [IOBEPXHOCTAX
BO3IOYIMHOM IPOCJIOMKHA TenJjooTpaxalmien AJIIOMMHMEBOM bosbTHU

TEPMMUECKOE COINIPOTUMBIICHME CJIegyeT YyBeJIMYMBATBE B IIBa pasl3a.

R o o
9.1.2. ConpoTtuBneHue Tennaonepegsade °, m2 x °C/BT, oAHOPOAHOW OAHOCNOMHON WAK
MHOFOC/NIOMHOW Orpa*KaaroLlein KOHCTPYKLMKN C OAHOPOAHBIMW CAOAMU UAKN OrpaKaatowein KOHCTPYKUUmM



B YA3aNEHMM OT TenJI0TEXHUYECKMX HEOAHOPOAHOCTEN He MeHee YemM Ha ABe TONLWMHbI OrpaskaatoLei
KOHCTPYKLMM cneayer onpeaenatb no ¢opmyne

R =R,+R, + Rse’ (8)

Ry =1, o
roe s , - KO3pPULMEHT TENN0OTAAUN BHYTPEHHEN NOBEPXHOCTU OrpaKkAatoLinx

KOHCTpyKUMiA, BT/(M2 x °C), npuHnmaemsbiii no Tabanue 7 CHuMN 23-02;

Rse :1/ aext aext A A
, - KO3pPULMEHT TEennooTAaunm HaAPYKHON MNOBEPXHOCTM OrpaXKaatoLLeit

KOHCTPYKLMM ANA YCAOBUIA XoN04HOro nepmoaa, Bt/(m2 x °C), npuHMmaemslit no Tabanue 8 HacToalero
Csoaa npasun;

k - To e, uto 1 B popmyne (7).
Mpn HaNMYNKM B OrparkaatoLLen KOHCTPYKLMW NPOCAONKN, BEHTUAMPYEMOMN HAPYHKHbIM BO3AYXOM:
a) CNOM  KOHCTPYKLMMK, PacrnosioKeHHble MeAy BO3AYyLHON MNPOCAOMKOW W HapyXKHOMU
NMOBEPXHOCTbIO, B TEMNJOTEXHUYECKOM pPacyeTe He YYNTbIBALOTCA;
6) Ha NOBEPXHOCTU KOHCTPYKLMU, 0BPALLEHHON B CTOPOHY BEHTUANPYEMOWN HAPYKHbIM BO3AYXOM

o o
NPOCNOIKM, cneayeT NpMHMMaTb KoadduumeHT Tennootgaun &t pasHbim 10,8 BT/(m2 x °C).

Tabnvua 8

1 ant
KoaddurumeHT TennooTaaum HapyKHOW NOBEPXHOCTH
AN YCNOBMI X0N04HOro neproaa

N HapyxHas NOBEPXHOCTB OTI'pPaXIalolx Kosdbouument
o.I. KOHCTPYKLMUN TenjJooTnaum
anbbda ,
ext

BT/ (M2 x °C)

1 HapyXHEIX CTEeH, I[OKPHETMUM, NEPEKPHITUM Hamn 23
npoesmaMM M Hal XOJOIOHHMM (6e3 oTrpaxnamolmx
CTEHOK) MNOANOJbAMM B CEeBEpPHOM CTPOUTEJIBHO-—
KJIMMaTUYECKOM 3BO0He

2 [lepekpEITMII Hal XOJIOOHBIMM IIOIOBaJlaMu, 17
COOOWARIMMMCS C HAPyXHEIM BO3IYXOM;
IIEPEKPETUM Hal XOJOIHHMM (C OTpaxIallyMu
CTeHKaMM) I[OANOJbAMM M XOJIOOHEIMU 5STaxaMu B
CeBEepHOM CTPOUTEJNIBHO-KJIMMATUYECKOM BOHEe

3 [lepeKpPEITMI YepOadHBIX M Hal HeoTalJuBae-— 12
MBIMM I[IOABaJjlaMy CO CBETOBEIMM IIpOEMaMM B
CTeHax

4 [IepeKpPEITUM Hal HeOTalJMBaeMbMM [IOOBajlaMM 6

6e3 CBeTOBHX IIpoeMOB B CTEHax, pacIlOJIOXEH—
HEIX BEHIIIE YPOBHA 3EMJIM, VM Hal HeoTallJIMBae-—
MEIMM TEXHUMYECKMMM IIOOIIOJIbEAMM, PACIIOJIOXEH—
HEBEIMM HMXe YPOBHA 3eMJIN

9.1.3. TennoTexHWYecKuil pacyeT HEOAHOPOLHbLIX HAPYMHKHbLIX OrpaXKAatloLWmMX KOHCTPYKLMIMA,
CoAepMKalMx Yr/bl, NPOEMbl, COeAUHUTENIbHbIE 3/1EMEHTbI MEXAY HAPYKHbIMW 06/MLOBOYHBIMU
cnosmu (pebpa, WNOHKKM, CTeprKHEBbIE CBA3W), CKBO3HbIE M HECKBO3HbIE TEMNOMNPOBOAHbIE BKIOUYEHUS,

BbIMO/IHAIOT HA OCHOBE pacyeTa TemnepaTypHbix nosei no [MpunoxkeHuio M. [puBegeHHoe
R o .
conpoTuBneHue Tenionepegade ©, M2 x °C/BT, HEOQHOPOAHOMN OrpaxKAatoLLein KOHCTPYKLUUN UK ee

yyacTka (bparmeHTa) cnegyeT onpegensatb no dopmyne



Rc'; = n(tint _text)A/Q ,(9)

roe A - nnowaab HEeOAHOPOAHOW OrpaKgalowei KOHCTPYKLUMU wuan ee ¢dparmeHTta, m2, no
pasmepam C BHYTPEHHEN CTOPOHbI, BK/1HOYAs OTKOCbI OKOHHbIX MPOEMOB;

Q - cymMMapHbIli TEN0BOM MNOTOK 4Yepes KOHCTPYKLMIO WaM ee dparmeHT naowagpto A, BT,
onpeaensembiii Ha OCHOBe pacuyeTa TemnepaTypHoro nons Ha 3BM nnbo skcnepumeHTanbHo no FOCT
26254 nnun FOCT 26602.1 c BHYTPEHHEN CTOPOHbI;

n - KoapPUUMEHT, NPUHUMAEMbBIA B 3aBUCMMOCTU OT MONOMKEHUA HapPYKHOW MOBEPXHOCTU
OrpaxAaatoLMx KOHCTPYKUMIM NO OTHOLIEHUIO K HAPY*KHOMY BO34yXYy, NPUHUMAEMBbINA COrnacHo Tabauue
6 CHuM 23-02 c yyeTom npumeyaHuma K sToi Tabamue;

t' o
int - pacyeTHas TemnepaTypa BHYTPeHHero Bo3ayxa, °C, NpMHMMaeMas COracHO yKasaHuam 5.2
HacTosawero CBoga nNpasu;

Loa - pacyeTHas TemnepaTypa HapyXHoro Bo3ayxa, °C, npuHMMaemas COrnacHo ykasaHusm 5.1
HacToAawero CBoaa npasu.

MeTtoamKka “ nNpumepbl  onpegeneHna nNpPUMBEAEHHOrNO CONPOTMB/IEHMA  Tenjonepegadve
OrpakAatoLmMx KOHCTPYKLUMIMA Ha OCHOBE pacyeTa TeMnepaTypHbIX NOJIel Ha KOMNbloTepe NpMBeaeHbl B

MpunoxkeHnn M.
r

MpuBegeHHOe CONPOTUBAEHME Temnaonepesadye ©° BCEM Orpaxkaatowein KOHCTPYKLMU cneayet
ocyLwecTsnATb No popmyne

R:= IO (ATR],)

, (10)

r
roe A , % - COOTBETCTBEHHO MNOWAAb i-TO Y4yacTKa XapaKTepHOM YacTu orpaxgatoLlei
KOHCTPYKLMU, M2, 1 ero NpuseaeHHOe ConpoTMBAeHWe Tenaonepeaaye, m2 x °C/BT;
A - 06Was naowaab KOHCTPYKLUMK, paBHaa cymme naolaaein oTaebHbIX y4acTKoB, M2;
M - YUCNO Y4aCTKOB OrpakAaatolleil KOHCTPYKLUMM C pasanYHbIM NpuBeaeHHbIM CONPOTUBAEHNEM
Tennonepepade.

9.1.4. [onyckaeTcA npuBegeHHOE COMPOTWMB/IEHME XapPaKTEPHOro i-ro y4yacTKa orparkaalouien
r
KOHCTPYKUMM  © onpeaenaTb OAHMM M3 CeAyIoLmMX MeTOA0B:

a) no dopmyne

R, =R, r’ (11)

con
roe R, - COMPOTUBNEHWE Tennornepegaye i-ro y4acTka OAHOPOAHOWM oOrpaxkaatoLLen
KOHCTpYKUMUK, onpeaensemoe no popmynam (8) u (9), m2 x °C/BT;
r - KO3GOULMEHT TeNNOTEXHUYECKON OAHOPOLHOCTM i-F0 y4acTKa OrpakAatoliert KOHCTPYKUmH,
YUYUTbIBAOWMI BAMAHME CTbIKOB, OTKOCOB MPOEMoB, obpamnsatowmx pebep, rmMbKUX cBA3en U Apyrux
TENNONPOBOAHbIX BKAKOUYEHUI, onpeaensembln no 9.1.5, 9.1.6;

R
6) no dopmyne (8), rae X cnegyer 3aMeHWUTb Ha NpUBEAEHHOE TEPMMYECKOe COMPOTUBIAEHUE
r

yyactka K, paccuntbiBaemoe no 9.1.7 an6o 9.1.8;

B) cornacHo 9.1.3 AnA y4acTKOB KOHCTPYKLMI, He npuBedeHHbix 8 9.1.5-9.1.8.

9.1.5. lnAa nAOCKUX HEOAHOPOAHbIX OrPaXKAAOLLMX KOHCTPYKUMI, coaepKalinx npmseaeHHble B
MpunoxkeHnn H TennonpoBoAaHble BKAKOYEHWUA, KOIPPUUMEHT TENNOTEXHUYECKOW OAHOPOAHOCTU r
[OnycKaeTca onpenenato Nno popmyne



F=[+ U A (R IR, JaLk ]
i=1 , (12)

rae A - To e, yto n B popmyne (10);
m - YUCNO TENNOMNPOBOAHbIX BKAOYEHU KOHCTPYKLNK;
a L : .
, | - COOTBETCTBEHHO UMPUHA U AJIHA i-F0 TeNAONPOBOAHOMO BKAKOYEHMUSA, M;
ki - K03ddUUMEHT, 3aBUCAWMIA OT TUNA i-r0 TENNONPOBOAHOIO BKAKOYEHUA, NMPUHUMAEMbIA AnA
HeMeTa/lJIMYEeCKMX TENNONPOBOAHbIX BKAtOYEHUN Mo Tabauue H.1 MpunoxkeHna H, ana metaninyeckmx
TEnAonpPoBOAHbIX BK/AOYEHWUI No popmyne

ki =1+y.5° (A3, Rgc:n) (13)

rae Vi . KO3pPULMEHT, 3aBUCALLMI OT TMNA TEMNJIONPOBOAHONO BK/AOYEHUSA, NPUHMMAEMbIN MO
Tabnuue H.2 MNpunoxeHus H;

o)

P, A TONWMHE, M, U Ko3dduumeHT TennonposogHocTty, Bt/(m x °C), yrenautens i-ro yyacrka
orpaskaatoLweit KOHCTPYKLMMY;

R' . R

ol "%l _ conpoTMBneHMe Tensonepefadve orpaxgalowein KoOHCTpyKumuu, m2 x °C/BT,

COOTBETCTBEHHO B MECTax i-ro Ten/J0MpPOBOAHOIO BKAKOYEHWUA M BHE 3TOr0 MecTa, onpeaensemoe no

dopmyne (8).
RI’
MpuMmepbl onpeaeneHnsa  © orpaKaaloulein KOHCTPYKuun ¢ nomouwpio dopmyn (12) u (13)
npuseaeHsbl B NMpuaoxeHun H.
9.1.6. [na TpexcNolHbIX Kene306eTOHHbIX OrpaxAalolmx KOHCTPYKUMIA C 3P EKTUBHbIM
yTENAUTENEM Ha TMBKUX METaNNIMYECKUX CBA3AX, KeNe306ETOHHDbIX LNOHKaX, CKBO3HbIX U MepeKpecTHbIX
pebpax Ko3PPULMEHT TENIOTEXHUYECKOI OAHOPOAHOCTM I CiedyeT onpeaenaTts no ¢opmyne

F=[+ @A) (A
i=1 , (14)

rae A, m - To e, 4yTo 1 B popmyne (10);

f. .
A , | - naowadb 30HbI, M2, U KO3GOULMEHT BAUAHUA i-T0 TEMNJOMNPOBOAHOTO BK/OUYEHMUS,
onpeaensembie Ans OTAENbHbIX 31eMeHToB no dopmynam (15) - (18) n no Tabnunue H.3 MpunoxeHus H.

. 0,
Mnowaab A 30Hbl BAUAHUA i-r0 TEMNJIONPOBOAHOTO BK/KOYEHUA NPU TOJLWMHE NaHEeNn &, Mm,
onpeaenserca no popmynam:

a) ANA CTbIKOB AZIMHOM |, M

A =15, 1)

y 1
6) AONA TOPU30OHTA/IbHbIX N BEPTUKAJIbHbIX OKOHHbIX OTKOCOB A/IMHOU COOTBETCTBEHHO 1, 2, M

A =20,(+1)+ 75} 1)

B) 418 TENJI0NPOBOAHbIX BK/IOUYEHNI NPAMOYTO/IbHOO CeYEHWUA WMPUHOM a U BbICOTOM b, m

A=(a+25)(0+25), 1)



r) Ana TennonpoBOAHbLIX BKAKYEHUA Tuna "rMbKux cBsazein" (pacnopKU-LUNUABKKA, PaCcNOpPKM-
CTEpPXHU 1 Np.)

a2
A =49, . (18)

9.1.7. AnA NNOCKUX OrpaskAatoLLmMX KOHCTPYKLMIA C TenaonpoBOAHBIMU BKAKOYEHUAMWN TOLLNHON
60nblue 50% TONWMHbBI OrpaXKaeHus, TenaonpPoBoOAHOCTb KOTOPbIX He MpeBblliaeT TenN0npPoBOAHOCTM
OCHOBHOro matepuana 6onee yem B 40 pas, NnpuBeAeHHOE TEPMUYECKOe CONPOTUBNEHNE oNpeaenseTcs
cneayowmm obpasom:

a) NAoCKoCTAMMU, NapannenbHbiMU HanpaBAeHWUIO TENI0BOrO MOTOKa, Orpaxaatolan KOHCTPYKLMA
(MK YyacTb ee) ycNOBHO pa3pe3aeTcs Ha YY4acTKKU, U3 KOTOPbIX OAHU YHaCTKM MOTYT 6bITb 04HOPOAHBIMM
(oaHOCNOMHBIMK) - M3 OAHOrO maTepuana, a ApyrMe HeoAHOPOAHbIMU - M3 C/AOEB C PasNMYHbIMK

mMaTepuanamu; TEepMUYECKOoe COMPOTUBAEHME Orparkaalowen KOHCTPYKLMM Rar , M2 x °C/Br,
onpegensetca no ¢opmyne (10) NPUMEHUTENLHO K TEPMUYECKOMY CONPOTUB/EHUIO, TA4e TepPMUYECKoe
COMPOTUBAEHME OTAE/bHbIX OLAHOPOAHbIX Y4AaCTKOB KOHCTPYKL MK onpeaenseTcsa no ¢opmyne (6) uam no
dopmyne (7) 4NA MHOTOCNOMHBIX YYaCTKOB;

6) nnocKkocTAMM, NepPneHAUKYAAPHBIMKA HamnpasBJeHUIO TEMnJoBOro MNOTOKa, OrpakaaroLasn

KOHCTPYKUMA (MM 4acTb ee, NpUHATaA Aaa onpeaeneHus Rar ) ycnoBHO paspesaeTca Ha ciou, w3
KOTOPbIX O4HMW CI0U MOTYT 6bITb O4HOPOAHbLIMU - U3 OAHOIO MaTepuana, a Apyrme HEOAHOPOLHbIMM - U3
pasHbIX MaTepranos. TepMUUYECKOE CONPOTUBIEHNE OAHOPOAHbIX CI0EB onpeaensetca no ¢opmyne (6),
HeoAHOPOAHbIX cnoeB - No ¢opmyne (10) n TepMUUYECKOE CONPOTUBNEHME OMParKAAIOLWLEN KOHCTPYKLUN

T - KaK CyMMa TePMUYECKMX COMPOTUBAEHUIA OTAENbHbIX OAHOPOAHbIX U HEOAHOPOAHbIX C/IOEB - NO
dopmyne (7).

R o
MpuBegeHHOE TEPMUYECKOe COMPOTUB/EHUNE K orpaskpgatowent KOHCTPYKUMKW chneayet
onpeaensaTb no popmyne

R =Ry +2R)/3_ (g

Echn BennumHa RaT npesbllWaeT BeANYUHY RT bonee yem Ha 25% wnm orpakgarouian
KOHCTPYKLMA He ABNAETCA NJIOCKOM (MMeEeT BbICTyMNbl Ha NMOBEPXHOCTK), TO MPMBEAEHHOE CONPOTUBNEHNE
Tennonepeaaye orpaxaaowen KOHCTPYKUMN CneayeT onpeaensTb B cooTBeTcTBuM ¢ 9.1.4.

9.1.8. [AnA TPexcNolHbIX NaHenen, COCTOAWMX M3 ABYX META/IMYECKUX ANCTOB, 3PDEKTUBHOM
TENNION30ALUMN MEXAY HUMU U COEAMHUTENbHBIX METa/LIMYECKUX SN1EMEHTOB (Npoduneit, cTep:HeN,
601TOB), MONHOCTBID WM  YaCTUYHO MPOHWU3bLIBAIOWMX TOAWY TENJA0OM30AALMKN, NPUBEAEHHOE
TEPMMUYECKOE COMPOTUB/IEHME ONPESENAIOT Ceayolmm obpasom:

- KOHCTPYKLMA YC/IOBHO PacY/eHAeTca Ha OA4HOPOAHblE 3/eMEHTbl, TeMN/0Bble COMPOTUBAEHMA
KOTOpPbIX paccumTbiBatoT no MpuaoxkeHuto M. 3aTeM KOHCTPYKLMA NpeacTaBAseTcs B BUAE Lenu U3

TENNOBbIX COMPOTUBAEHUMN, 06pPa3yOWMX MNOCNEA0BATENbHO-NAPANNENbHBIE YYACTKM, A1 KOTOPbIX
r
paccunTbiBaeTCcA MNpuUBELEHHOE TerJioBoe COoMnpoTuBAEeHUe ,0’ °C/BT. [puvyem yyacTkM cC

! 14
napannefnbHbIMM BETBAMW LEMNU C TEMJOBbIMW COMPOTUBAEHUAMU P oy P paccunTbiBalOTCA MO
dopmyne

P = (PP +p7) gy

a y4yaCTKM C nocnenoBaTe/ibHbIMW TEMA0BbIMW COMPOTUBAEHUAMM - CYMMMPOBAHWEM WX TEMNOBbIX
COMPOTUBAEHUN.

R o
MpuBeaeHHoOE TepMMUecKoe conpoTuaaeHne K, m2 x °C/BT, onpeaensatoT no popmyne



Re=pA )

rae A - 1o e, yto n B popmyne (10).

9.1.9. anBeAeHHOG conportmuBneHmne Tennonepenadye HapyXHbiX CTeEH onpegenAaeTcA Ha OoCHOBe
r

R
pacueTa NpuBeAEHHOro CONPOTMBAEHMA Tenaonepeade dacaaa 3gaHna = no popmyne

= A (AR = Ay | S TA TR,

»(22)

=1

Afas = A

roe i<l - naowaapb Bcex pacasos 34aHNA, 38 UCKIIOHEHNEM MNOLLAAMN MPOEMOB, M2;

A naowaab i-ro pparmerTa (NnaHenun) dacaga sgaHua, m2;
r

ol - mpuBeAEHHOE COMPOTMBEHWE Tensonepeaaye i-ro pparmeHTa (naHenn) pacaga 3gaHua, m2
x °C/BT;

I . .
I - KO3hOULMEHT TenIoTEXHUYECKOW OAHOPOAHOCTU i-ro ¢parmeHTa (naHenu) dpacaga 3gaHus,
onpeaensembiit no dopmynam (12), (14);

ol - conpoTuBneHMe Tensonepegadye i-ro ¢parmeHTa (naHenu) dacaga 34aHMA BAAAU OT
TEPMUYECKMX HEOAHOPOAHOCTEN orpaxaeHus, m2 x °C/BT.
dparmeHTOM dacaga KupnuyHoro, 6pycyaToro, MOHO/NWUTHOrO 34aHWA caeayeT MNPUHUMATL
YUYACTOK HaPYXHOW CTEHbI i-ro NOMELLEHUA 34aHUA.
B cnyyae ecnm Bce cTeHbl dacada 34aHMA MMEIOT OAMHAKOBOE KOHCTPYKTUBHOE pelleHue C

R
COMpOTUBAEHMEM Tenaonepeaaye no rnagn  °, npusedeHHOE CONPOTUB/EHUE Tennonepeaade dacasa
onpeaensetca no popmyne

r J—
fas _Ro

s (23)

r o
roe ™ - koapdUUMEHT TennoTexHUUeCKol oaHOpPOoAHOCTM dacaja 34aHWA, onpeaenseTca no
dopmyne

r-fas :Afas/i(A/n):iA/i(A/rl)

. (24)

r
Mpumep pacyeTa NPUBEAEHHOrO COMPOTMBAEHMA Tenionepeaaye dacafda >KWMAOFO 3daHua &
npuseaeH B NpunoxkeHnu K.

9.1.10. MpuBeaeHHOE COMPOTMBAEHME Tensonepesaye 3ano/IHEHUI CBETOBbIX MPOEMOB (OKOH,
r

~ ~ R o
6anKoHHbIX Asepeit u doHapein) F, m2 x °C/BT, onpegenator cornacHo 9.1.3 Ha ocHOBaHMM pacyeTa
r
TemnepaTypHbIX nonen nnMbo skcnepumeHTanbHo no FOCT 26602.1. donyckaeTca onpeaensats -

npunbankeHHo no ¢opmyne (10), yunTbiBas NAoWAAN U CONPOTUBAEHMA Tenonepeaade HENPO3pPaYHO
4YaCcTU U TEPMUYECKM OAHOPOAHbIX 30H OCTEK/NEHMA, YCTAHOBAEHHbIX B cooTBeTcTBMM ¢ TOCT 26602.1.
9.1.11. MNpuBepeHHOE COMPOTMBAEHME Tenaonepesaye KOHCTPYKLMWA CTEH WM MOKPbITUMA CO

r
CBETOBbIMW NPOEMaMMU R cnenyet onpeaenate no popmyne (10), yunTbiBas naowaam v NnpuBeaeHHble
CONpPOTMBAEHUA Tenaonepeaade 3ano/IHEHMIM CBETOBbIX Npoemos No 9.1.10 n Henpo3payHbIX Y4acTKOB
CTEH M NOKpbITU No 9.1.3.



R! o
9.1.12. MpuBeaeHHOE COMpOTMBAEHME Tensonepegade 5, m2 x °C/BT, MON0OB Ha rpyHTe, Noaos

Ha narax, a Takxe CTeH nogBaJibHbIX 3TaXKeln N TeEXHUYECKMX noAaBasioB, PaCnosIoKEHHbIX HUXXe YPOBHA

3eMn, cneagyet onpenenatb no anl’IO)KEHMIO A. Ona nogsanos u 4yepaakos, coaepxawmnx NCTOYHUKHU
r

[OOMO/IHUTE/IbHbIX TENI0BblAENEHUI, TeMMEpPaTypa BO3AyXa B HMX AN1A pacdeta S onpegenserca us
ycnoBuii TenioBoro 6anaHca cornacHo noapasgeny 9.3.

o To o o -
9.1.13. Temnepatypy BHyTpeHHeW nosepxHoctn ', °C, ogHOPOAHON OAHOCNOMHOW UK
MHOTFOC/NOMHOM OrpaKAatolei KOHCTPYKUUMM C OAHOPOAHbIMM CAOAMU CneayeT onpesenatb Mo

dopmyne

T =Ty _[n(tim _text)] /(Roaint) ,(25)

.ot
rge n, int et - 10 Ke, yto U B dopmyne (9);
a . R
int "% - 10 }Ke, YTo U B popmyne (8).

o T o o

TemnepaTtypy BHyTpeHHel noBepxHoctn ', °C, HEOAHOPOAHOW OrpaKAatoLert KOHCTPYKLUKN No
TENNIONPOBOAHOMY  BK/IIOYEHUIO HEOOXOAMMO MNPUMHMMATb Ha OCHOBAaHMM pacdeTta Ha 3IBM
TemnepaTypHoro nons Anbo akcnepumeHTanbHo no MOCT 26254 nnn FOCT 26602.1.

9.1.14. [Ona Heo[HOPOAHbIX OrparkAAWMUX KOHCTPYKUUI, COAEPKALLMX NpPUBELEHHbIE B
MpunoxeHnn H TennonpoBogHble BKAOYEHWA, TemnepaTypy BHYTPEHHEN NOBEPXHOCTU Mo
TENNONpPoOBOAHOMY BK/OUYEHMIO, °C, JONYyCKaeTca onpeaenaTtb:

- ANA HEMETaNINYECKUX TENONPOBOAHbIX BKAOYEHUI NO popmye

z-s'i = tint _[n(tint _text) /(Rgonaint )] X [1+ U(Rgon / R(; _1)] i (26)
- ANA MeTaNTNYECKUX TENZTONPOBOAHbIX BK/IlOYEHUIN NO d)opmyne
Téi = tint _[n(tint _text)/(R(‘J:Oncxint)]>< (1+§Rgonaint) . (27)

B dopmynax (26) u (27):

n, G , Lo Clne _ TO Xe, 4To 1 B popmyne (25);

R! RCOI’] .
0, 0 - COMpOTMBAEHME Tensonepeaaye No CEYEHUIO OrpaxkaatoLen KoHCTpyKkumumn, m2 x °C/BT,
COOTBETCTBEHHO B MeCTax TeM/I0MNPOBOAHbIX BK/AOYEHWNI U BHE 3TUX MECT, onpegensemoe no opmyne

(8);

’

77, S . K03 PULMeHTbI, NpUHUMaeMble No Tabamuam 9 un 10.

Tabnuua 9

Koadpduument 7 ans Temnepatypbi BHyTpeHHe# NOBEPXHOCTH
B 30He TeNN0NPOBOAHbIX BKAKOUYEHWM

CxeMa TeNJIONPOBOOHOTO Kosbdbuumenr srTa npu a/menabra
BKJIIOUEHMS I10
Ipunoxenuio H 0,12 (0,2 |0,4 |0,6 |0,8 1,0 |1,5 [2,0
I 0,5210,65(0,7910,86(0,90(0,93]0,95(0,98

Ila|llpu menbTa/menbTa
e




0,5 0,30|0,46(0,68|0,79]0,86(0,91(0,97|1,00
1,0 0,24(0,38(0,56]0,69|0,77]0,83]0,93(|1,00
2,0 0,19(0,31|0,48|0,59|0,67|0,73]|0,85|0,94
5,0 0,16|0,28(0,42(0,51|0,58|0,64(0,76|0,84

III|pn c/menbTa:

0,25 3,60|3,26|2,72(2,30(1,97|1,71|1,47(1,38
0,50 2,34(2,2611,97|1,76|1,62(1,48]1,31|1,22
0,75 1,281,5211,40(1,28(1,21|1,17]|1,11(1,09
IV |lIpn c/mernbTa:
0,25 0,1610,28|0,45(0,57(0,66|0,74]0,87(0,95
0,50 0,23]0,39|0,57(0,60(0,77]0,83]0,91(0,95
0,75 0,29|0,47|0,67(0,78(0,84]10,88|0,93(0,95
[IpuMeuaHUd . 1. Ons IIPOMEXY TOUHEX 3HaYeHUM a/menbTa
ko2bdMLUMEeHT B3Ta CcJenyeT OIpelesiaTh MHTEeplOoJiauuen.
2. Npu a/mensTa > 2,0 cremyeT NpUHMMATEL 2Ta = 1.
3. Insa rapaJjjiesib HEIX TENJIONPOBOIOHEIX BKJIIOUEHMM Tuna Ila
TabJIMUHOE 3HAUeHMe Ko3bduumeHTa HBTa cijenyerT OPMHMMAThH c
-5L
[IONPAaBOYHEIM MHOXMUTeJeM (1 + e ) (rme L - paccrosgHue Mexmy

BKJIIOUEHU MM, M) .




Tabnumua 10

Koaddpnument S AN TeMnepaTypbl BHYTPEHHEN NOBEPXHOCTU
B 30HE TEN/IONPOBOAHbIX BK/IHOYEHWI

CxeMa TerJIonpoBOONHOTO |KosbduimenTr wkcu npm (a jgambia )/ (meabTa Jjambia)
BKJIIOUEHUS I10 m
[MpunoxeHun H

0,25 0,5 1,0 2,0 5,0 10,0 |20,0 |50,0 |150,0

I 0,105|0,160|0,227|0,304|0,387(0,430(0,456|0,485)|0,503

II6 - - - 0,156(0,206(0,257|0,307|0,369|0,436

III|lpu c/menbTa:

0,25 0,061|0,075|0,085|0,091]0,096|0,100(0,101(0,101(0,102
0,50 0,084(0,112|0,140|0,160|0,178]0,184|0,186|0,187(0,188
0,75 0,106(0,142|0,189|0,227|0,267]0,278]0,291|0,292(0,293

IV |Opmu c/menbra:

0,25 0,002|0,002)0,003|0,003|0,003(0,004(0,004|0,005|0,005
0,50 0,006(0,008|0,011|0,012|0,014]0,017|0,019|0,021(0,022
0,75 0,013(0,022|0,033|0,045|0,058]0,063|0,066|0,071(0,073

Y llpu menbTa/menbTa

e
0,75 0,007|0,02110,055|0,147|- - - - -
1,00 0,006|0,017|0,047]0,127|- - - - -
2,00 0,003|0,01110,032]0,098]|~- - - - -
IpuMmeuanus. 1. s IIPOMEXY TOUHEIX 3HAYEHUN
(a nambpa ) mesbTa/naMmbna k030OULMEHT KCUM CJlenoyeT OIpelnesyfaThb
m
MHTEePIOoNAUMuEN .

2. s TenJompOBOOHOTO BKJIOYEHUS TUMIa V NOPU HAJIUUMY IJIOTHOT'O
KOHTaKTa MexOy TUOKMMM CBS3AMM M apMaTypol (CBapkKa MM CKPyTKa




con
BSA3aJIbHOM [IPOBOJIOKONM) B bopmysie (27) BMeCcTO R cyjenyer
o
r
npmuHMMaTs R .
¢}

td o Y/ tint ! q)int ()
9.1.15. Temnepatypy To4km pocbl 9, °C, B 3aBUCMMOCTM OT PA3/INYHbIX COYETAHUMN TemnepaTypbl M OTHOCUTEJIbHOW BNAXKHOCTU , %, BO34yXa
nomeleHuna cnegyet onpenenatb no MNpunoxexHuto P.

tr
9.1.16. MNpuBeAEHHbIN TPAHCMUCCUOHHBLIA KO3pPUUMEHT Tenaonepesadynm BCEM OrparkAatollen KOHCTPYKLMK k , B1/(M2 x °C), cneayet onpenenatb no
dopmyne



tr r
K™ =1/R] 1)

r
rae R, - TO Xe, 4yTo U B dopmyne (9).

9.2. Orpaxkgatowme KOHCTPYKLUM TENbIX YepaaKoB

f
RY
9.2.1. Tpebyemoe cONpoOTMBAEHWE Tennonepenaye NEPEKpPbITUA TEnsoro yepgaka ©° , M2 X

°C/BT onpeaensioT no popmyne

g.f _ req
R, =nR; (29)

req
raoe ° - HOpMUpyemoe conpoTueaeHUe Tenaonepenade NoKpbITUA, onpegenaemoe no Ta6l'IVILI,e

4 CHwuN 23-02 B 3aBMCMMOCTM OT rpPaflyCo-CyTOK OTOMUTENbHOIO Mepuoaa KJAMMATUYECKOro panoHa
CTPOUTENbCTBA;
n - KoadpdMumneHT, onpegenaemblint no opmyne

= (ty —th) /(i —t) , (30)

Gy , L - 10 e, uto v B dopmyne (9);

tg o
int - pacyeTHasA TemrnepaTtypa Bo3ayxa B Yepaake, °C, ycTaHaB/MBaemMas Mo pacyeTy TernaoBoro

6anaHca gns 6 - 8-3TaxkHbIX 3gaHM 14 °C, ans 9 - 12-3TaxkHbIX 34aHU 15 - 16 °C, ana 14 - 17-3TaXKHbIX
3aaHuii 17 - 18 °C. [ns 30aHUNA HUKe 6 3Taken uyeplaK, Kak npasBusio, BbIMOJHAIOT XOJIOAHbIM, a
BbITAXHbIE KaHa bl U3 KaXX40M KBapTUPbI BbIBOSAT Ha KPOBJIHO.

<
9.2.2. lNposepAwT ycnosme At<At, ONA NepeKkpbITMA No popmyne

At = (t,, —tS) /(RS

aint) , (31)

int

t t9 RO
roe nt tint - To 1o yKe,yton B 9.2.1;

o
int - 10 e, yTo U B popmyne (8);

b HOPMMpPYEMbIIH TeMNepaTypHbI nepenas, NpuHMMaemblin cornacHo CHull 23-02 paBHbIM 3

At < At
Ecaun ycnosue N He BbINO/HAETCA, TO CheayeT yBeAMUYMTb CONPOTUBAEHNE Tenaonepeaade
g.f
nepeKkpbiTMs  © 00 3HayeHuA, obecneunBatowWero 3To ycioBue.
Rg.c
9.2.3. Tpebyemoe conpoTuBaeHMe Tenaonepeaade nokpbitua  ° , m2 x °C/BT, onpeaenatoT no

dopmyne
L

int

+(Zl:qpi|pi)/ Ag_f _(ti?']t _text)ag.W/Rg.W]

o) /[0, 286, (e, —th) + (b —t0) /RS +

ven ven

,(32)

t. ot to
roe nt | otext - hint 1o ke, yton B8 9.2.1;



ven - npuBedeHHbI (OTHeceHHbIM K 1 M2 nona 4Yepaaka) pacxof BO3dyxa B cucTeme
BEHTUAALMM, Kr/(M2 X 1), onpeaensaemsblit no Tabavue 11;
C - yAenbHas TenNoeMKoCTb Bo3ayxa, pasHasa 1 kAx/(kr x °C);

t
ven - TemnepaTypa BO34yXa, BbIXOAAWEro M3 BEHTUASAUMOHHbLIX KaHanos, °C, nmpuHMMaemas

. L
pagHoi Nt +15;
g.f
0 - Tpebyemoe CONpOTUBAEHWE Tenonepenaye YepaavyHoOro NepPeKpbITUA TEMNNOro Yepaaka,

M2 x °C/BT, ycTaHaB/nMBaemoe coriacHo 9.2.1;

Ui JIMHEeHaa nNAOTHOCTb TEenJIOBOrO MOTOKa Yepe3 MNOBEPXHOCTb  TEMI0U30JALUN,
npuxogawasacas Ha 1 m AauHbl TpybonposBoga i-ro AguMameTpa C y4eTom TernsonoTepb Yepes
M30/AMPOBaHHbIE OMOpbl, ¢GaaHLEeBble coeaMHeHuAa W apmatypy, BT/m; Ana yepgakos M noasasios

qpi

3Ha4YeHus npueeaeHsl B Tabanye 12;
Pl _ pnnHa Tpybonpososa i-ro AMameTpa, M, IPUHUMAETCA MO NPOEKTY;

a
9% - npueedeHHas (oTHeceHHasa K 1 M2 nona uyepdaka) NAOWAAb HAPYKHbIX CTEH Tenaoro
yepgaka, m2/m2, onpegensemasn no popmyne

ag.w = A\g.w / Ag.f , (33)

Ag"” - NA0WAAb HaPYXKHbIX CTEH YepaaKka, M2;

Ag-f - NAoWaab NepeKkpbITUA TENIOTO YepaaKka, M2;
g.w
0 - HOpMMpYyemMoe COMPOTUB/IEHWE Tenaonepeaaye HapyHbiX CTEH TEnI0ro yepaaka, M2 x

°C/BT, onpegensemoe cornacHo 9.2.4.

Tabnunua 11
anBeAeHHbIVI pacxon Bo3ayxa B CUCTeMe BEHTUNALNN
S5TaXHOCTb [IpMBeIeHHBY pacxon Bo3nyxa G , kr/ (M2 x u),
30aHUSA ven
IpY HaJIMUMK B KBapTHUPax
Tas30BHX IIJIUT BIIEKTPOILIINT
5 12 9,6
9 19,5 15,6
12 - 20,4
16 - 26,4
22 - 35,2
25 - 39,5
Tabnnua 12

Hopmunpyemasa NnAOTHOCTb TENJIOBOrO NOTOKA Yepes NoBepXHOCTb
TenaonsonAaunmn pr60I'IpOBOLI,OB Ha YyepaaKax 1 B noaBanax

Y CJIOBHBIM CpenHasa TeMmIepaTypa TenjoHocurens, -C
IViaMeTp T T T T




TpyOonpoBona, 60 70 95 105 125
MM
JIvHerHasa IJIOTHOCTH TEIJIOBOTO [OTOKa ¢ , BT/M

pi

10 7,7 9,4 13,6 15,1 18
15 9,1 11 15,8 17,8 21,6
20 10,6 12,7 18,1 20,4 25,2
25 12 14,4 20,4 22,8 27,6

32 13,3 15,8 22,2 24,7 30
40 14,6 17,3 23,9 26,6 32,4
50 14,9 17,7 25 28 34,2
70 17 20,3 28,3 31,7 38,4
80 19,2 22,8 31,8 35,4 42,6
100 20,9 25 35,2 39,2 47,4
125 24,7 29 39,8 44,2 52,8
150 27,6 32,4 44,4 49,1 58,2

[lpuMeuaHme . I[JIOTHOCTH TEeIJIOBOT'O [IOTOKa B Tabimue onpenejeHa
npM cpenHell TeMIoepaType OKpyXawuero sosgyxa 18 °C. Ilpu MeHbIIeM
TeMIepaType BO3OyxXa IIJIOTHOCTHL TEeIJIOBOT'O IIOTOKa BO3pacTaeT C
yduyeToM CcJiedyllel 3aBUCUMOCTU

1,283
qg =49 [(t - t)/(t - 18)] , (34)

roe g - JIMHeMVHas IMJIOTHOCTH TEIJIOBOTO I[IOTOKa o Tabmuue 12;
18
t - TeMIlepaTypa TEIJIOHOCUTEeJIS, LUVPKYJIMPYOIETO B
T
TpyOONpOBOLe IIPM PaCUYETHHEIX YCJOBUSAX;
t - Temnepatrypa BO3IOyxXa B IIOMENEHUM , roe IIPOJIOXEH
TPpyDONpPOBOL.

RI-¥

9.2.4. Hopmunpyemoe conpoTUBAEHUE Tennonepeaaye HapyXHbIX CTEH Tenaoro Yyepgaka ° , m2

x °C/BT, onpegenatoT cornacHo CHuM 23-02 B 3aBUCMMOCTM OT rpaflyco-CyTOK OTOMUTE/IbHOrO nepuoaa
o o t?

KIMMATUYECKOro parioHa CTPOUTE/IbCTBA MPW pPacyeTHOM TemnepaType Bo34yxa B yepdake M.

9.2.5. MMpoBepAIOT HapYKHble Orpaxaatolme KOHCTPYKUMM Ha HeBbiNageHWe KOHAEeHcaTa Ha WX

3" 73!
BHYTPEHHMX MOBEPXHOCTAX. TemnepaTypy BHYTPEHHEN NOBEPXHOCTU CTeH ' | mepeKkpbiTMin S 1
g.c
o Ta

MOKPbITUIA S yeppaka cneanyeT onpeaenatb no opmyne

Tsi = tigrll’[ _[(ti?]t _text) /(Roai?\t)] , (35)

td ot
roe nt | "ext - 1o ke, yto M B 9.2.1;

ai?“ - KO3pOUUMEHT TENNOOTAAUYN BHYTPEHHEN MOBEPXHOCTM HAPYKHOMO Orpa)kaeHua Tensoro
yepaaka, Bt/(mM2 x °C), npuHMMaembli: ansa cteH - 8,7; Ana NOKPbITMIA 7 - 9-3TaxkHbIX gomos - 9,9; 10 -
12-3Ta)kHbIx - 10,5; 13 - 16-37askHbIX - 12 BT/(M2 X °C);
g-w g.f
0 - HOpMMPYEMOE COMPOTMBAEHME TeNnonepeaayYe HapPYKHbIX CTEH  ° , MepeKpbITUii  ° U
.C
NMOKPbITUI Og Tenaoro Yepaaka, m2 x °C/BT.

t
TemnepaTypa TOYKM pocbl ¢ BblUMCAAETCA Caeayowmm obpasom:



f
onpeaenseTca BNarocogepKaHue Bosayxa yepgaka 9 no ¢opmyne

+ Af

fg = fext , (36)

f o t
roe U - BnarocogeprkaHWe HapyKHOro Bo3ayxa, r/m3, npu pacyeTHoOW Temnepatype &1,
onpeaensetca no popmyne

foe =0,7948,, /(41,0 /273) o)

e
et - cpepHee 3a AHBapPb NapumasbHoe gasneHne BoAAHOro napa, rfla, onpegensemoe cornacHo
CHwM 23-01;

Af - NpupaweHue BNArOCOAEPMKAHMA 32 CYET MNOCTYNIeHMA BJAarM C BO34AYXOM U3
BEHTUNALMOHHbIX KaHanoB, r/M3, MpMHUMAETCA: ANS8 AOMOB C ra3oBbiMuM nautamu - 4,0 r/m3, ana aomos
C aNeKTponanTamu - 3,6 r/m3;

e
paccunTbiBaeTCA NapuuanbHoe AaBaeHuWe BOAAHOTO Nnapa Bo3gyxa B Ternsom yepgake 9, rMa, no
dbopmyne

int

— g
e, = f,(L+t5,/279)/0,794

no Ta6I'IVILI,aM napumanbHOro AasaeHUA HacbIWEeHHOro BOAAHOIO napa cornacHo MpunnoxeHuto C

t E=e
onpeaenseTca Temnepatypa TOYKM pocbl ¢ Mo 3HaYeHuto 9.

t T v
MonyyeHHoe 3HaueHnMe ¢ COMOCTABAAETCA C COOTBETCTBYIOLMM 3HaYeHnem ~Si (cTeH S

g.f g.c
o T o T t, <7y
NepeKkpbITU “S 1M NOKPLITUIK S ) Ha ya0BAETBOPEHME YC/IOBUA st

9.2.6. lMpumep pacyeta npmseseH B MNpunoxkeHmun T.
9.3. OrpaxkgaroLme KOHCTPYKLUMKN TeXHUYECKUX NOABAN0B

9.3.1. TexHunyeckMe nogganbl (TexnoAanosibe) - 3TO MNOABajAbl MPU HAMUUU B HUX HUKHEN
pa3BogKM Tpyb cucTem OTOMIeHMA, TOPsYEro BOAOCHAOXKEHUSA, a TaKKe TPyD cucTembl BOAOCHABKeHMA
W KaHanusauuu.

PacuyeT orpaxgatoLmx KOHCTPYKUMI TEXNOANOANIA ceayeT BbINOAHATL B NpuBeaeHHon B 9.3.2 -
9.3.6 nocnepoBaTENBHOCTU.

b.w

9.3.2. Hopmupyemoe conpotusaeHune Tenaonepegadye ° , m2 X °C/BT, 4acTu LLOKO/IbHOW CTEHbl,
pacno/soXKeHHOM Bbille YPOBHSA FPyHTa, onpegenatot cornacHo CHuM 23-02 ana cTeH B 3aBMCMMOCTM OT
rpafyco-CyTOK OTOMUTEIbHOTO Nepmuoaa KIMMATUYECKOro paioHa cTpouTensbcTea. Mpu sTom B KayecTse
pacyeTHON TemnepaTypbl BHYTPEHHEro BO34yXa MNPUMHMMAIOT pPaACYETHYIO TemnepaTypy Bo34yxa B

b
Texnognonbe b , °C, paBHyto He meHee natoc 2 °C npu pacyeTHbIX YCNOBUAX.
r.s
9.3.3. OnpegenaldT npuBeaeHHOe COMPOTUBAEHME Tenaonepenade °, m2 x °C/Br,

orpaxgakowmnx KOHCprKLI,I/IVI 3al'fly6.HEHHOI7I 4acTun TeXNOoA4nosibA, PACNO/IOKEHHbIX HUXKE YPOBHA 3eM/1A.
Ona HeyTenaeHHbIX NOJIOB Ha TPYHTE B C/1y4ae, Koraa matepuanbl Nosia U CTeHbl MMEKOT PACYHETHbIE

1212

K03 dMLUMEHTbI TENAONPOBOAHOCTH Bt/(m x °C), npuBeaeHHoOe CONpoTUBAEHUNE TeNnoNepesade

r.s
° onpeaenAtoT no Tabavue 13 B 3aBUCMMOCTM OT CYMMApPHOW A/IMHbI L, M, BK/IOYatOWeEN WUPUHY

TEXNOAMNO/IbA N AB€e BbICOTbl YaCTU HAPYXHbIX CTEH, 3ar}'ly6ﬂeHHbIX B rPyHT.



Tabnuua 13

r.s
anBe,D,EHHOE conpoTuB/aeHUe Tensonepeaave ° Ol'pa)'KAEHVIﬁ

TexnognonabA, 3aI'HY6IleHHbIX B FPYHT

[ns yTenneHHbIX NONOB HA FPYHTE B C/y4Yae, KOr4a MaTepuasbl Nosa U CTEHbl UMEOT pPacyeTHble

A<12

K03 dMLMEHTbI TENNONPOBOAHOCTU Bt/(m x °C), npuBeaeHHOe CONPOTUB/EHWNE TeNNoNepesade

S
0 onpeaensaoT N0 HOPMATUBHOM AOKYMEHTALUUN.

9.3.4. Hopmunpyemoe conpoTusneHue Tensonepegaye LOKOAbHOMO MEPEeKpbITUA  Hag,
b.c
Texnoanonbem ° , m2 x °C/BT, onpeaensatoT no dopmyne

be _ .
R, _nRM,B%

roe Rreq - HOpMMpPYemoe COMpoTMBAEHUE Tenjonepesadye MEpPeKpbITUA Hag, TeXnoAnoNbem,
onpepensaemoe cornacHo CHwull 23-02 B 3aBMCMMOCTM OT rPaAycoO-CYTOK OTOMNUTENbHOrO nepuvoaa
KNMMATUYECKOro paioHa CTPOUTE/NbCTBA;

n - KOapdUUMEHT, onpeaensemblii no popmyne

n= (tint _til:n) /(tint _text) , (40)

t. ot
int -~ "ext - 10 e, yto u B 9.2.1;

b
int - 10 3Ke, yTo 1 B 9.3.2.
b
9.3.5. Temnepatypy BO3ayxa B TEXNOAMNONbE Cin , °C, onpegenstoT no ¢opmyne

titr)n = [tintp\) / RE-C + Z(qpilpi) + O' 28Vbnaptext + text& / R(:.S +
i=1

By REITA TR 40,28, 0+ A TR + A, TR 4y

t' o
rae it - pacyeTHaA TemnepaTypa Bo34yXa B NOMeLLeHUUN Hag Texnognonsem, °C;

t. q, |
et TPL Pl ¢ - TOo )Ke, uTO M B dopmyne (32);
A naouwaab Texnoanosiba (LLOKOAbLHOIo NepekpbITUa), m2;
b.c
0 - HOpMMpYyemoe COMpOTUB/IEHME Tennonepeaaye LLOKONbHOIO nepekpbitna, m2 x °C/BT,

yCTaHaB/MBaemoe cornacHo 9.3.4;
Vb
- 06bem BO3ayxa, 3aN0NHAOLEro NPOCTPAHCTBO TEXNOANO/bSA, M3;

n -1 n
a - KpaTHOCTb BO3AyXxoo6MeHa B noggane, 1 : npu npoknagke B noABase rasoBbix TPy6 @ =



-1 n —1
1,0 ® ,BocTasbHbIX caydaax @ =059 ;

P nnotHocTb BO3/4yXa B TeXNoAnosibe, Kr/m3, npuHMumaemas pasHom P = 1,2 Kr/m3;

AS - NA0oWaab NoNA U CTEH TEXNOAMNONbA, KOHTAKTUPYHOLWMX C TPYHTOM, M2;
r.s
0 -TO Xe,uTOo M B9.3.3;

AlW - NNIOWaAb HAPYXKHbIX CTEH TEXNOANO/bA HaZ YPOBHEM 3eMN, M2;
b.w
0 -TOXe,4yTOo M B9.3.2.
t?
Echn "t oTanyaeTca OT NepBOHAYasbHO 3a4aHHOM TemnepaTtypbl, pacyeT nosTopstoT no 9.3.3 -

9.3.5 0o nonyyeHUa paBeHCTBA BE/IMYUH B Npeaplayliem U Nocieayowem warax.
9.3.6. Mposepsitor no ¢opmyne (4) CHuM 23-02 nonyyeHHoe pacyeToM HOPMUPyemMoe
CONPOTMBAEHWE TenJonepesaye UOKO/IbHOIO MEePeKpbITUA Ha YyAO0BAEeTBOpPeHWe TpeboBaHMA Mo

HOPMUpPYEMOMY TeMNepaTypHOMY nepenaay 414 NoJia NepBoro 3Taxka, paBHOMY At“ =2°C.
9.3.7. Mpumep pacyeta npmseseH B MNpunoxkenmun T.

9.4. CeeTonpo3payHble orpaxgatouime KOHCTPYKLMKN

CBeTonpo3payHble OrpaxaatoLme KOHCTPYKLMM NoAbmpatoT no cieayowein MeToamKe.

R
9.4.1. Hopmupyemoe conpoTtMeiaeHne Tennonepegade 4 cBeTonpo3payHbIX KOHCTPYKUWIA
cneanyet onpeaensaTtb no Tabauue 4 CHuMM 23-02. Mpu 3ToM CHavana BbIMMCAAIOT AN1A COOTBETCTBYIOLLENO

o D
KAMMaTUYECKOro paioHa KO/IMYECTBO rpafyCco-CyTOK oTonuTenbHoro nepuoga ¢ no ¢dopmyne (1)
D
Hactoauwero CBoga npasua. B 3aBUCMMOCTM OT BEIMYMHBLI 9 W TUMA MPOEKTUPYEMOro 34aHuA Mo
R
KOJMIOHKam 6 u 7 BbllleynomMsaHyTOW Tabauupl onpeaenseTtca 3HadeHue ™. 1A NPOMEKYTOYHbIX

. D R o
3HaueHnn 9 BennunHa "9 onpepgenserca no dopmynam npumedaHua 1 K aToi Tabauue.

9.4.2. Bblbop CBETOMPO3PAYHON KOHCTPYKLUMUW OCYLLECTBASETCA MO 3HAYeHU0 MNPUBEAEHHOro
r
COMPOTMBAEHMA Tenionepeaaye  ©, NOyYeHHOMY B pe3ynbTaTe cepTUPUKALMOHHbBIX UCNbITaHMI. Ecnn
r
npuBeAeHHOe COMPOTUB/EHME Tensonepesadye BblOPAHHOM CBETONPO3PAYHOM KOHCTPYKUMM 0

R
6onblle UnM paBHO "%, TO 3Ta KOHCTPYKLUMA YO0BAETBOPAET TpeboBaHUAM HOPM.

9.4.3. Mpu oTcyTcTBUM CePTUPUUMPOBAHHBIX AaHHbIX AOMYCKAETCA WUCMNo/b30BaTb NpU
r
NPOEKTUPOBaHUM 3HAYeHUA ©, npusedeHHble B [MpunoxeHnun J1 HacToAwero Ceoga npasua. 3HayeHuA
r
°© B aToM [lpMNOKEHUM JaHbl ONA C/NyyYaeB, KOrga OTHOLIEHWE NAOWAAM OCTEKNEHUA K Maowaan

3ano/IHeHUA CBETOBOrO NMpoema p pasHo 0,75. MNpn UCNoNb30BaHUN CBETOMNPO3PAYHbIX KOHCTPYKLMIA C
r
APYTMMK  3HAYeHUAMMU B cnegyeT KOPPEeKTMpoBaTb 3HayeHWe  © creaywolwmm obpasom: ans

KOHCTpYKLl,VIﬁ C AepeBAHHbIMU NN NNACTMACCOBbIMU NepenneTamm nNpu Kaxaom ysesiM4eHnn ﬂ Ha

RI’
BesmumHy 0,1 cnegyeT ymeHblIaTb 3HaYeHMe  © Ha 5% M HaobopoT - NpU KaXK4OM YMEHbLUEHWUN B Ha
RI’
BennumHy 0,1 cneayeT yBeNMUUTb 3HaueHne  © Ha 5%.

9.4.4. CymmapHaa niowaAb OKOH XW/blIX 34aHMA A0/MKHA bObiTb He 6onee 18% (ans
0obLlLecTBEHHbIX - He 6onee 25%) cymmapHOM naowWagu CBETOMPO3PayHbIX W HEMpPO3payHbIX
OrpaXKAatoLWMX KOHCTPYKLUNIM, ecnm npuBeAeHHOe CONPOTUBAEHUE Tensonepeaaye okoH meHble: 0,51
M2 x °C/BT npu rpagyco-cytkax 3500 n Huxke; 0,56 m2 x °C/BT npu rpagyco-cyTkax Bbitle 3500 ao 5200;
0,65 m2 x °C/BT npwu rpagyco-cyTkax sbie 5200 go 7000 u 0,81 m2 x °C/BT npu rpafyco-cyTKkax Bbille
7000. Mpwn onpegeneHNn 3TOrO COOTHOLUEHWA B CYMMapHYl NAOWaAb Henpo3payHbIX KOHCTPYKUMIM



cneayeT BKAOYAThb BCE NPOAO/bHbIE U TOPLEBbIE CTEHDI.
9.4.5. Mpu nposepke TpeboBaHMA No obecneyeHno MUHMMaAbHOW TeMMepaTypbl Ha BHYTpeHHeH

. T .
NOBEPXHOCTM CBETOMPO3PAYHbIX OrparKAeHUI TemnepaTtypy Mt 3TUX orpakAeHuid cneayet onpenensTb
no 9.1.13 KaKk 4N OCTeK/NeHWs, Tak U ANA Henpo3payHbiXx 371emMeHToB. Ecan B pesynbTaTe pacyeta

T.
OoKaxeTcs, yto "t < 3 °C, To cneayer BblbpaTb APYroe KOHCTPYKTMBHOE pelleHWe 3amnosiHeHus
cBeTonpoema c uenbio obecneyeHuns 3toro TpeboBaHWA AMBO NpPeayCMOTPETb YCTaHOBKY NoA OKHaMM
npnbopos oTonNeHUA.

9.5. Orpaxkgarowme KOHCTPYKLMUN OCTEKNEHHbIX
NIOAXUN N 6aNIKOHOB

9.5.1. MpK OCTEKNEHUM NOSKUIA U BaNKOHOB 0BpasyeTcA 3aMKHYTOEe NPOCTPAHCTBO, TemnepaTypa
KoToporo ¢opmupyeTcA B pe3y/bTaTe BO3LEWCTBMA €ro  OrpaxgalolMx KOHCTPYKUMMK, cpeabl
NOMELLLEHWA 34aHUA U HaPYKHbIX YCI0BMIA. TemnepaTypa BHYTPW 3TOro NPOCTPAHCTBA ONpeaenseTcs Ha
OCHOBE pELIeHWA ypaBHEHMS TenaoBoro 6anaHca OCTEKNEHHOW Nogxuu wunum 6ankoHa (manee -
NOAMKMUM).

()2 (A TR = (s ~L) D (A TRy)

i , (42)

t.
roe 't - pacyeTHaA TemnepaTypa BHYTPEHHEro Bo3ayxa nomeweHus, °C, npuHMMaemas CornacHo
yKasaHunam 5.2;

ext - pacyeTHaa TemnepaTtypa HapyXHoro Bo3ayxa, °C, npuHMMaemMan CornacHo yKasaHmam 5.1;
t "
bal - TemnepaTypa BO34yXa NPOCTPAHCTBA OCTEK/IEHHOM Noaxun, °C;

+ +

A , o - COOTBETCTBEHHO NJoWagb, M2, U NpUBeAEHHOE CONPOTUBEHNE Tenaonepesaye, M2 X
°C/BT, i-ro y4acTka orpaxgeHusa mexxay NomeLLeHnem 34aH1sA U NogxKuen;

N - YAC/IO YHACTKOB OFPaXKAEHUIM Mexay NOMeLLEHUEM 30aHNA U NOLKUEN;

A; R‘;j - COOTBETCTBEHHO NJOWaAb, M2, U MPMBEAEHHOE CONPOTUBEHME Tenaonepesayde, M2 X

) » M2, )

°C/BT, j-ro y4acTKa orpaxkaeHusa Mexxay 04KMen U HapyHbIM BO34yXOM;

M - YNCJI0 YHACTKOB OFParkAeHUIA MeXAay N0AKMEN N HAPYKHbIM BO34YXOM.

. t
9.5.2. TemnepaTypy BO34yxa BHYTPW OCTEK/NeHHOW noaxum Pl cnepgyeT onpegenatb U3
ypaBHeHMsA Tennosoro 6anaHca no popmyne

o =0t DA TR+ D (A TRV (A TR+ (A TR,)]

. (43)

9.5.3. I'IpMBep,eHHoe conpoTtTusaeHne Tenaonepegaye CUCTeMbl Orpaxaarowmnx KOHCprKLI,Mﬁ
bal bal
OCTeK/IeHHOM NoaXun, pasgenarwmnx BHYTPEHHIOO U HAPYXHYK cpedbl: CTeH w N OKOH F

cneagyet onpeaenatb no Gopmynam:

bal _ pr bal _ pr
R, _RW/n;RF —RF/”,(44)

R, y
rae W - npuBeaeHHOe COMNpoTUBAEHME Tennonepenaye HAPYXKHOU CTeHbl B npegenax

OCTeK/IeHHOW noaxun, m2 x °C/BT;
r

F - npueeaeHHoOE conpoTneaeHUe Tenaonepenade 3aM0JIHEHUN OKOHHbIX npoemoB N npoemoB



NOAKNN, PAcMONOKEHHbIX B HAPYKHOW CTeHe B Npeaenax OCTeKAEHHON noaxum, m2 x °C/BT;

n - KO3pOMUMEHT, 3aBUCALLMIA OT MONOXMKEHUA HAPYKHOM MOBEPXHOCTM Orpa)kaarolmx
KOHCTPYKLMIA 34aHUA MO OTHOLWEHMUIO K HAPY*KHOMY BO34YXY; 41 HAPYXKHbIX CTEH U OKOH OCTEK/IEHHOWM
NoAXUKM cnegyet NpuHUMaTh no dopmyne

N= (i —ta ) /(b — o) . (45)

9.5.4. Mpumep pacyeTa npmuseneH B MpunoxxkeHmn y.

10. NMOBBILEHWE SHEPTETUYECKOM 3OOEKTUBHOCTU
CYLLECTBYIOLLMX 3OAHUM

10.1. MosBblweHne 3HepreTndeckon 3PGEKTUBHOCTM  CYLLECTBYIOWMUX 34aHMA  cneadyeT
OCYLLECTBNIATb NPU KanuTaJbHOM PEMOHTE, PEKOHCTPYKLMM (MOAEPHM3AUNN, CaHaLMK), PACLUMPEHUN U
dYHKUMOHANbHOM NepeHasHaYeHUn NOMELLEHUI (Janee - PEKOHCTPYKLMA) CYLWEeCcTBYIOWMX 30aHUIA B
cooTBeTcTBUK ¢ TpeboBaHuaMM 10.2 u ¢ yyeTom TpeboBaHuit BCH 58(p) n BCH 61(p), 3a nckaoyeHnem
cnyyaes, npeaycmoTpeHHbix B CHuM 23-02. Mpu YaCTUYHOW PEKOHCTPYKLMM 34aHMA (B TOM Yncie npu
M3MeHeHUN rabapuToB 34aHMA 3a CYET NPUCTPAMBAEMbIX M HaaCTpaMBaemMblx ob6bemos) TpeboBaHwMA
HACTOALLMX HOPM PACMPOCTPaAHAIOTCA Ha M3MEHAEMYHO YacTb 34aHUA.

10.2. TpeboBaHua CHuM 23-02 cumTatoTcA BbINOAHEHHbIMUM, ecnv daKTUYeckoe npuBeaeHHoe
COnpoTMBAEHUE Tenaonepenade Hapy»KHbIX OrParKAaoLWMX KOHCTPYKLMIA 30aHNA COCTaBAAET HE MeHee
90% 3HayeHW, ycTaHOBNEHHbIX B Tabauue 4 CHuM 23-02, nnbo pacyeTHoe 3HAYeHWe YAesbHOro
pacxofa TEMJIOBOM 3HEPrMM Ha OTOMJIEHME CYLLECTBYIOWEro 34aHMA WAM ero U3MEeHAEMOM 4acTw,
onpeaensaemoe cornacHo npunoxenuto I CHull 23-02, He npeBblWaeT HOPMUPYEMbIX BEANYUH,
YCTaHOB/IEHHbIX B Tabamuax 8 n 9 CHuM 23-02.

10.3. MpoeKT PEKOHCTPYKLUMM 34aHUI cneayeT pa3pabaTbiBaTb COrNAcHO TpeboBaHMAM pasgena 6
CHuMN 23-02. Mpu 3TOM [ANA CYLWECTBYIOWEro 34aHUA N0 AaHHbIM NPoeKTa W/MAU  HaTypHbIX
obcnenoBaHWit cneagyeT onpeaennTb PacyeTHbIN YAe/bHbIA Pacxo, TEM/IOBOM 3HEPTMU Ha OTOMJIEHUE,
paccmaTpuBan BAMAHWE OTAE/bHbIX COCTaBAAWMX Ha TenjoBoll 6anaHC M BblAENAA OCHOBHbIE
3/IeMeHTbl Tenso3awmTbl, T4e npoucxogAatT Hambosblume Tennonotepu. 3atem Aas  BblOpPaHHbIX
3/IeMEeHTOB Tenno3awmuTbl W CUCTEMbI OTOMJIEHUA W TenJoCHabXeHus cneayeT paspaboTtatb
KOHCTPYKTUBHbIE U WHXXEHepHble pelleHua, obecneymBatome HOPMUPYEMbIE 3HAYEHUS YAE/NbHOMO
pacxofa Tensj0BoM SHepPrum Ha OToNIeHME 34aHUS.

10.4. PacyeTHas Be/AMYMHA YAENbHOTO Pacxona TENAOBOW SHEPTMM HA OTOMJIEHME 3L0aHUSA MOXKET
6bITb CHUMKEHA, Cneaya yKasaHusam 7.7.

10.5. Bblbop meponpuaTuiA NO MOBbIWEHUIO TEMNJI0BOM 3alUTbl MPU PEKOHCTPYKUUM 34aHUN
pekomeHAyeTC BbINOJHATbL Ha OCHOBE TEXHUMKO-3KOHOMWMYECKOrO CPaBHEHWMS MPOEKTHbIX peLleHuni
YBENYEHMA WAWN 3aMeHbl Tena03alnTbl OTAE/IbHbIX BWAOB OrpaKAaloWMX KOHCTPYKUMK 34aHUA
(4yepaayHbIX U LLOKOJIbHbBIX MEPEKPBLITUIA; TOPLLEBBIX CTEH, CTEH dacasa, CBETONPO3PAYHbIX KOHCTPYKLMIA U
NPoYMx), HAYMHAA C MOBLIWEHMA IKCMIYaTaUMOHHbIX KadvecTB 6osiee AelleBblX BapWaAHTOB
OrpaXKAaoWmMX KOHCTPYKUMn. Ecnn npu yBennveHun Tenno3awmTbl 3TUX BUAOB OrparkAatolimx
KOHCTPYKLMWA He yAaeTca JOCTUTHYTb HOPMUPYEMOro 3HaYeHMA YAeNbHOMO PacxoAa 3HEePrnmn CorlacHo
CHuN 23-02, To cnepyeT AONONAHUTENbHO MPUMEHATb Apyrne 6osee JOporve BapuaHTbl yTemnaeHus,
3aMeHbl UM KOMBUHALMM BAPWMAHTOB [0 AOCTUXEHMA YKa3aHHOIo TpeboBaHus.

10.6. MNpun 3ameHe cBeTONPO3paYHbIX KOHCTPYKLUMIA HA 3HeproadpdeKkTuBHble cornacHo CHull 23-02
cnepyet npeaycmaTpmBaTb HEOBXO4MMbIV BO34YXO0OMEH NOMELLEHUIA 30aHNIA.

10.7. Mpu pa3paboTKe KOHCTPYKTUBHbBIX PELUEHUI MO YBEANYEHWUIO TEMI03aLLUTLI HEMPO3PaYHbIX
OrpakAatolMx KOHCTPYKUWMIA, KaK MNpaBuo, cnefyeT pPyKOBOACTBOBATbCA YKasaHMAMM pasgena 8
HaCTOALEro AOKYMEHTa W, Npu HeobxoAMMOCTM, NpeaycMaTpuBaTb MapOM3ONALMOHHbIE C/IOM B
cooTBeTCTBUM C TpeboBaHuamm CHuM 23-02.

10.8. Mpu HaACTPOMKe 34aHUS AOMOJIHUTENIbHbIM 3TaXKOM (3Tarkamu) U Bblbope 06beMHO-
NJIaHUPOBOYHOIO PELUEHUS PEKOMEHAYETCA C SHEPreTUYECKOM TOUYKN 3PEeHUA NPUMEHATb MaHCapAHble
3TaXM, TaK Kak oHW noTpebaatoT Ha 30 - 40% MeHblue TENNOBOM IHEPTMM HA OTOMJ/IEHUE, YEM 3TAXKM C



BEPTUKANIbHbIMM CTEHAMM NPU OAMHAKOBOM OTan/IMBaeMoM NAOLAAN.
11. TENNOYCTOMYMBOCTb

11.1. TennoycToOMUYNBOCTb OrpaKAatoLLnX KOHCTPYKL M
B TEN/IbI/ Nepuoa roaa

11.1.1. MNMpM NPOEKTUPOBAHUN OFpPaAXKAAOLNX KOHCTPYKUUIA C y4eTOM WX TEMNN0YCTONYMBOCTM
HeoHX04MMO PYKOBOACTBOBATLCA CAEAYIOLMMM NONOKEHUAMM:

TENJ0yCTOMYMBOCTb KOHCTPYKLMM 3aBUCUT OT MOPAZKA PACMONIOMKEHMA C/IOEB MATEPUANOB;
BE/IMYMHA 3aTyXaHMA aMnAnTyabl KonebaHuit TemnepaTypbl HAPY*KHOrO BO34yXa V B ABYXCIOMHOWM
KOHCTPYKLMM YBENNYMBAETCA, €Civ Hosee TeNI0YCTOMYMBBIN MaTepMan PacnosIoXKeH U3HYTPW;

HaNMuMe B KOHCTPYKLUMWU OrpakgeHuna BO3AYLWHOW NPOCNOAKM yBEANYMBAET TEMAO0YCTOMYMBOCTb
KOHCTPYKLUMU. B 3aMKHYyTOW BO3AYLWHOM MPOCNOMKE LenecoobpasHo ycTpamBaTb TEMIOM30NALMIO C
TEMNNOOTPAXKAIOLWEN MNOBEPXHOCTBID; C/NOM KOHCTPYKLUMM, PACMONONKEHHbIE MEeXAYy BEHTUAUPYEMOW
HapyXHbIM BO34YyXOM BO3AYLWHOW MNPOC/NOMKOM W HAPY)KHOM MOBEPXHOCTbIO  OrpaKaatoLei
KOHCTPYKLUMU, [ONMKHbI MMETb MWHMMANbHO BO3MOXHYHO TOAWMHY. Hamnbonee wuenecoobpasHo
BbINOJIHATbL 3TU CION N3 TOHKUX METANIUYECKMX UM acHECTOLLEMEHTHBbIX IUCTOB.

11.1.2. TennoycToM4MBOCTb Orpa)kAalolerr KOHCTPYKUMM 30aHUA [O0NXKHA COOTBETCTBOBATb
TpeboBaHMam CHull 23-02; pans 3TOro ONpPeaensloT HOPMUPYEMYKD amMnautyay KonebaHui

req
TemnepaTtypbl BHYTPEHHEN MOBEPXHOCTM OrpaKaatower KOHCTPYKUMn A , °C, no ¢opmyne (11) CHuN
23-02

A =2,5-01(t, ~21) ¢

rae fox - CcpeaHAA MecAYHaA TemnepaTypa Hapy)KHOro Bo3ayxa 3a uionb, °C, NpuHMMaemMas
cornacHo CHull 23-01.

11.1.3. BenunuuHy 3aTyxaHMA pacyeTHOM amMnauTyabl KonebaHuii TemnepaTypbl HapyXKHOro
BO34yXa V B Orpa*kgaloLWein KOHCTPYKLUUM, COCTOALEN M3 OAHOPOAHbIX CNOEB, PaCCYUTLIBAIOT MO
dopmyne

v=0,9-2,718°7[(s, + &, )(s, +Y,)...(S, +Y, ) x

X (A TY DS, +Y,)(S, +Y5) (S, +Y, )]

, (47)

roe D - TennoBasa MHepLMA OrpakaatoLLeit KOHCTPYKUMK, onpegensemasn no ¢opmyne (53);

S S S
1, %2, .., " - pacyeTHble KO3ddMUMEHTbI TEMNOYCBOEHWA MaTepuana OTAEe/bHbIX C/l0eB

orpaxgatoLein KoHcTpyKuun, Bt/(m2 x °C), npuHumaemble no MpunoskeHuto [ uam no pesynbtatam
TEMNNIOTEXHUYECKUX UCTIbITAHWUA;

Yl Y2 Yifl Yi A
, 2, ., , ' - KoadduUMEeHTbI TeNNOYCBOEHUA HaPY>KHOM NOBEPXHOCTU OTAE/NbHbIX CNOEB
orpaskaatoLlein KoHCTpyKumm, Bt/(m2 x °C), onpeaensemsble cornacHo 11.1.6;
q.
int - 10 e, uTo U B popmyne (8);

a o o
et - KO3hOULMEHT TENN0OTAAYM HAPYKHOW MOBEPXHOCTU OrpaxKaatowein KOHCTPYKUMM Mo
netHum ycnosuam, Bt/(m2 x °C), onpeaenaemsiii no dopmyne

at,, =1,16(5+10V) 48)

rae v - MUMHMMaslbHasA U3 CpeaHMX CKOpPOCTel BeTpa No pymbam 3a 1tosib, NOBTOPAEMOCTb KOTOPbIX
cocrasnsneT 16% v 6onee, npuHnmaeman cornacHo CHul 23-01, Ho He meHee 1 m/c.



BennunHy v gnAa MHOrOCNOMHOM  HEOAHOPOAHOM  OrpakAatloled  KOHCTPYKUuMM  C
TEenNoNpPOBOAHbLIMM BKAOYEHUAMU B BUAE obpamnstowmx pebep npuHUMatoT B cooTsetcTeum ¢ FTOCT
26253.

des
> t
11.1.4. PacyeTHyt0 amnauMTyZy KonebaHwint TemnepaTypbl HAPYKHOFO BO34yXa R O
paccumnTbiBatoT No popmyne

des

Jext :O’SA,ext +p(|max - Iav)/aext' (49)

rae A'e“ MaKCMManbHaAa aMnauMTyga TemnepaTtypbl Hapy)KHOro Bo3ayxa B wutone, °C,
npuHMmaemas cornacHo CHull 23-01;

P KO03$ODULUMEHT NOT/IOWEHMA CONHEYHOM pagunaumm MaTepruanom HaPYXKHOW MOBEPXHOCTU
orpaxkaatoLLen KOHCTPYKUUM, NPUHUMAeMbI no Tabamue 14;

max ~ "av - CcOOTBETCTBEHHO MaKCMMa/bHOE W cpeAHee 3HAYeHUs CYMMapPHOW COJIHEYHOW
pagnauumn (Npamon u paccesHHol), BT/m2, npuHumaemblie cornacHo MpuaoxkeHus I ona HapysKHbIX
CTeH - KaK AN BEePTMKANbHOM MNOBEPXHOCTM 3anagHOM OpPWMEHTaUMK, ANA MOKPbITUM - Kak Aann
rOpM30HTaIbHOW NOBEPXHOCTY;

Pext 1o e, uto n B popmyne (48).
Tabnnua 14

KoadduumeHT nornoweHnsa cCoNHeYHo paguaLmm maTepmnanom
HapY*KHOM NOBEPXHOCTN OrPaXKAAIOLLEN KOHCTPYKLUN

N MaTepmall HaAPyXHOM IIOBEPXHOCTM OI'paxIamlen Kosdbonument
m.I. KOHCTPYKLUUN IIOTJIOWEHMU A
COJIHEUHOMU
pamvauuy po

1 AJTIOMMHMAN 0,5

2 AcBecTolLeMeHTHEEe JIMCTH 0,65

3 AchanbrTOobBETOH 0,9

4 BeToOHH 0,7

5 IepeBO HeOKpalleHHOe 0,6

6 BamMTHEIM CJIOM PYJIOHHOM KPOBJIM M3 CBETJIOTO 0,65
TpaBusa

7 Kupnmuya TDIAMHSHEM KpPaCHBM 0,7

8 Kupnmuya cuamMkaTHBM 0,6

9 ObiMLOBKa NPUPONHBEIM KaMHeM OeJibM 0,45

10 Okpacka CMIMKaTHas TeMHO-cepas 0,7

11 Oxpacka mu3BecTKoOBas OeJjas 0,3

12 [InnTka OOJNIMLIOBOYHAA KepaMmuecKasd 0,8

13 [InuTka OOIMIIOBOUHAS CTEKJISHHAd CUHSA 0,6

14 [InuTka oOIMLIOBOUHAad Oejlad MM [ajieBad 0,45

15 PyBepoun C IecCuYaHOM I[IOCHIIKOM 0,9

16 Crajyib JIMCTOBAs, OKpaleHHas OeJyiolf KpacKou 0,45

17 Cranp JmMcTOBas, OKpalleHHas TeMHO-KpaCHOM 0,8
KpacKoMu

18 Crasb JIMCTOBas, OKpalleHHas 3eJjleHoM kpackou (0,6

19 Cranb KpoOBeJIbHAaS OLMHKOBAHHAS 0,65

20 CTekJIo OBIMLIOBOYUHOE 0,7

21 lirykaTypka M3BEeCTKOBas TEMHO-Cepas UM 0,7
TeppakoToBas

22 lTykaTypka lLeMeHTHas CBeTJio-Tojlydas 0,3

23 lTykaTypKa lLIeMeHTHas TEeMHO-3eJIeHas 0,6

24 liTykaTypKa LiEeMeHTHas KpeMoBas 0,4



11.1.5. PacyeTHylo amnauTygy KonebaHui TemnepaTypbl BHYTPEHHENW  MOBEPXHOCTU
des
orpakaatoLLen KOHCTpyKuum ~ © , °C, paccumTbiBatoT no popmysie

des _ pdes
Ar - A,ext /V' (50)

des
roe &t . pacyeTHasa amnauTyga KonebaHui TemnepaTypbl HapyskHoro Bosgayxa, °C,
onpegenaemas cornacHo 11.1.4;

V - BEJINYMHA 3aTyXaHWs pacyeTHOM aMnanTyabl KosebaHuit TemnepaTypbl Hapy»XHOro BO3/4yxa

des

& g orparkaatoLet KOHCTPYKLMK, onpeaensemas cornacHo 11.1.3.

11.1.6. Ana onpegeneHns KoapPpuuMeHTOB TENI0YCBOEHMA HAPYKHON NOBEPXHOCTU OTAENbHbIX
CNOEB Orpa)kaalollelt KOHCTPYKUMKM cnefyeT npenBapuTeNibHO BbIMMCAWUTL Tensaosyk uHepuuio D
Kaxkgoro cnos no ¢opmyne (53).

KoapduumeHT TennoycsoeHMa HapyxHoi nosepxHoctn cnoa Y, Bt/(m2 x °C), ¢ Tennosoi

nnepuneit D=1 chepyer npunumath paBHbIM  pacueTHOMY KOIDGULMEHTY TEMIOYCBOEHUS S
MaTepKnana sToro cNos KOHCTPYKLMM no MpunoxeHuto L.

KoadpdumumneHT TennoycBoeHMa Hapy*KHOM NoBepxXHOCTU cnosa Y cC TennoBok MHepumen D < 1
cnefyeT onpenenATb PAcYeToOM, HAYMHasA C MepBOro ciosA (cYMTas OT BHYTPEHHEW MNOBEPXHOCTU
orpaxaatolen KOHCTPYKUMK) cneaytowmm obpasom:

a) 4na nepeoro cnoa - no popmyne

Y1 = (R1512 +aint)/(1+ I:\)laint); (51)
6) ana i-ro cnos - no popmyne

Y, =(Rs? +Y,) [A+RY,) (o))

R, R . o
rgoe 1, 1 - TepMUYecKne conpoTMBAEHMA COOTBETCTBEHHO NEPBOrO U i-ro C0EB OrpaxaatoLei
KOHCTpyKUMK, M2 X °C/ BT, onpeaensemblie no popmyne (6);

S, S .
1, 71 - pacyeTHble KO3pUUMEHTbI TEMNNOYCBOEHUA MaTepuana COOTBETCTBEHHO MEpPBOro U i-ro

cnoes, Bt/(m2 x °C), npuHumaemsbie no MpunoxeHuio A;

Pint _ 10 e, uTo 1 B popmyne (8);

Y, Y Y

i-1 - KoapPMLMEHTbI TENIOYCBOEHNA HAPYHKHOW NOBEPXHOCTU COOTBETCTBEHHO NEPBOro, i-
ro u (i - 1)-ro cnoes orpaxaatowen KOHCTpyKumn, BT/(m2 x °C).

A;jes < A[req
11.1.7. Ecam , TO OrpakaaroLLaa KOHCTPYKUMA yaoBaeTBopsaeT TpeboBaHUAM HOPM Mo
TEna0yCcTOMYNBOCTH.

11.1.8. 3HauyeHuAa Ko3PPUUMEHTOB TEMONPONYCKaHMUA 'BSP CO/IHLE3ALMUTHBIX  YCTPOWCTB,
NPUMeHsEeMbIX 419 OKOH U doHapen 34aHNN B palloHaXx Co cpeagHeMecsyHol TemnepaTypoi utonsa 21 °C
W Bblle, NpuBeaeHbl B Tabaunue 15.

Tabnunua 15

KoadduumeHT TenN1onponyckaHna CoMHLLEe3aWMUTHBIX YCTPOCTB

| N | CoJlHLIe3alMTHEIE YyCTPOMCTBA KonddouumeHnt



II.IT. TEIJIONPOINIYyCKaHMAa

COJIHLIe 3allM THEIX
yCTpoOMCTE OeTa
Sp
A. HapyxHHe

1 liTopa MIM Mapku3a M3 CBETJIOM TKaHU 0,15

2 llTopa MIM Mapkusa M3 TEMHOM TKaHU 0,20

3 CTaBHU-XaJI03U C HOEePEeBSHHHMU I[1JIaCTUHAMU 0,10/0,15

4 MTOopH-XaJlo31 C MeTajuimMuyeckumm rjactuHamm |0,15/0,20

B. MexCTekoOJIbHEHE (HENPOBETPUBAEMEE)

5 MTopE-XaJo3X C MeTajnueckuMmy njuactuhamm |0,30/0,35
6 lITopa M3 CBETJIOW TKAaHU 0,25
7 llTopa M3 TEMHOM TKaHU 0,40

B. BryTpeHHUE

8 MTOpLE-XaJo3Y C MeTajnueckuMmmy nnacrtuhamm |0,60/0,70
9 llTopa M3 CBETJIOM TKAaHU 0,40
10 llTopa M3 TEMHOM TKaHU 0,80

IpuMmeuanusa. 1. KosdduuMeHTH TeNJIONPONYCKaHMA: IO YepTH — OJId
COJIHIIE3alMTHEIX YCTPOMCTE c mIacTuHamMM nopn yrJgom 45°, mnocae
yepTe - non yrjoM 90° K MJOCKOCTM NpOeMa.

2. KozdpduimeHTH TEIJIONPOINYyCKaHUI MEXCTEKOJIbHBIX
COJIHLIe 3allMTHEIX YCTPOMCTB c IIPOBETPUBaEMEIM MEXCTEKOJIb HEIM

IIPOCTPAHCTBOM CJlelyeT MPMHMMATb B 2 pas3a MeHble.

11.1.9. Tennosyto nHepumio D orpaskaatoweli KOHCTPYKLUMM caedyeTt onpeaenats no popmyne

D=Rs +R,s,+..+R S,

,(53)
R, R, R, "
roe , e - TepMMUYecKue COMPOTMB/IEHUA OTAE/bHLIX CA0EB OrpaxkaatoLLien
KOHCTPYKLMM, M2 x °C/BT, onpeaensembie no popmyne (6);
S S S
1, 72, .., " - pacyeTHble KO3OPULMEHTbI TEenI0yCBOEHUA MaTepuana OTAE/bHbIX ClOeB

orpaskgatowein KoHcTpykumm, BT/(m2 x °C), npuHMmaemble no MpunoxeHuto [ Man no pesynbTatam
TEeNJ0TEXHUYECKMX UCMbITAHWUIA.
11.1.10. Npumep pacyeTa npueeaeH B MpunoxkeHnn ¢,

11.2. TennoyctoiunBoCTb MOMELLLEHUI B XO/IOAHbIV Nepuos roaa

11.2.1. TennoycToM4MBOCTb MOMELLEHUN B XOJI04HbIN Nepuos roga npu HaauuMM B 34aHUK
CUCTEMBI OTOM/IEHMA C aBTOMATUUYECKMM pPEeryMpoBaHMEM TemnepaTypbl BHYTPEHHEro BO3A4yXa He
HopMmupyeTca. B ocCTanbHbIX C/Ay4yasax HOPMaTMBHble TpeboBaHMA K TENI0yCTOMYMBOCTU MOMELLEHUN
ycTaHosneHbl B CHul 23-02.

11.2.2 MeTog pacyeTa TENJIOYCTOMYMBOCTU MOMELLEHUIM B XOJIOAHLIN Nepuog roga CocToMT B
cneayroLlem.



11.2.2.1. PacyeTHyt0 amnanTyay KonebaHua pesynbTUpyloLei TemnepaTypbl MOMELEHUA KNMbIX

des
n 06Ll.l,eCTBeHHbIX 3,£I,aHMl7I B XOﬂO,EI,HbIVI nepuog roaa A , OC, cnepgyet onpenenAatb nNo cbopmyne

Ades = 01 7MQ0 /(ZA BI) , (54)

rae M - KoapdUUMEHT HepaBHOMEPHOCTM TenaooTAauyM HarpesaTesibHbiMm  npubopom,
npMHUMaembli no Tabauue 16;
Q,

- CcpeaHAA Tennootaadv4a OTonuTeE/IbHOro an6opa, BT, paBHaA TenaonoTepAmM AaHHOIo
nomeuleHunA, onpegenaembim B COOTBETCTBUU C HOPMATUBHbIMU OOKYMEHTAMMU,

A naowaab i-i orpaxaatowein KOHCTPYKUUN, M2;

B

i - KoaddUUMEHT TensonorioWeHNa MNOBEPXHOCTU i-ro orpaxkaeHus, Bt/ (m2 x °C),

onpeaensemsblii no popmyne

B =1/[(1/ )+ (/Y™

N (s5)

int

a o .
int - Ko3pOMUMEHT TENNOOTAAUN BHYTPEHHEN NOBEPXHOCTU OTPaXKAAIOLWEN KOHCTPYKUMK, BT/ (M2

X °C), paBHbI# 4’5_'_%;

Q, .
kK - Ko3adpdUUMEHT KOHBEKTUBHOIO TennoobmeHa BHYTPeHHel nosepxHocTH, BT/(m2 x °C),

NPUHUMAEMbI PaBHbIM A1A: BHYTPEHHEero orpaxaeHus - 1,2; okHa - 3,5; nona - 1,5; notonka - 3,5;

int

i - KoapPUUMEHT TENNOYCBOEHNA BHYTPEHHEN MOBEPXHOCTU i-i orpaxaatolein KOHCTPYKLUHK,
B1/(m2 x °C), onpeaenaembliii no 11.2.2.3.

Tabnnua 16

KoadpduumeHT HepaBHOMEPHOCTM TEMNOOTAAYM HarpeBaTeNbHbIX

npnbopos M
N Tu OTOIJIEHUA M
o.1
1 BomsHoOe OTOMNJIeHME 3IaHMM C HEeNPEepPHBIBHBM 0,1
OOCITyXUBaHUEM
2 [lapOoBOE OTOMJIEHME WJIM HETEIJIOEMKMYMMU [IeUaMM :
a) BpeMs [oJauM rapa MM TOonku rneum - 18 u, 0,8
IIEPEPEB — 6 4
©) BpeMsa nNojadmM napa MIM TONkM neum - 12 4, |1,4
IIepepeB — 12 14
B) BpeMs I[IoJauM Iapa MM TOIKM neum - 6 4, (2,2
nepepeB — 18 u
3 BomssHOe oOToIJIeHMEe (BpeMs TONKM — 6 u) 1,5
4 [leuHOE OTOIJIEHME TEeIJIOEMKMMU IIedaMu IIPpK TOIIKe
ux 1 pas B CyTKU:
TOJIIIMHA CTEHOK Neur B 1/2 Kupnouya Or 0,4 mo 0,9
TOJIIMHA CTEHOK neur B 1/4 Kupnuua Or 0,7 mo 1,4
[IpuMeuaHnve. MeHbllMe 3HadYeHUS M COOTBETCTBYIOT MACCUBHEM IleudaM,
fosiblIMe — MeHee MAaCCHUBHBIM JIETKMM [IedaM. I[IpM TOIKe IIeuel 2 pasa B
CYTKM BEeJIMUMHY M cjenyeT yMeHbmaThb B 2,5 — 3 pasa mjs Hedem co
creHkamu B 1/2 kupnuua u B 2 - 2,3 pasza - npu 1/4 kupnuua.




Hymepauua cnoes B ¢opmyne (55) npuHATa B HanpaBieHUM OT BHYTPEHHEN K HapyKHoW
NOBEPXHOCTM OrpaXkKAeHuUA.

des
ﬂpM pacyeTte A no d)opmyne (54) ANnA OKOH U OCTEK/JIEHHbIX HAPYXXHbIX ,u,Bepeﬁ cneanyer
NMPUHUMATb BETNYUHY

B =1/(LOBR,) (s

roe Ro . COMpOTMBNEHME Tenonepeaaye okHa uam asepu, m2 x °C/BT.

11.2.2.2. Ona onpepeneHns KodapOUMULMEHTOB TEMOYCBOEHUA MOBEPXHOCTM OTAE/bHbIX C/AOEB
orpaxgatowen KOHCTPYKUMKU cnedyeT NpenBapuTeNbHO BbIYMCIWUTL TEMAOBYIO MHepuuio D Kaxpgoro
cnos no ¢popmyne (53).

11.2.2.3. KoaddpuumeHT TenN0oycBOEHUA BHYTPEHHEN MOBEPXHOCTU OFpPaKAatoLLEeld KOHCTPYKLUK
Y™ , Bt/(m2 x °C), onpeaenaetca cneayoumm obpasom:

a) ecnun nepsbii (BHYTPEHHUI) CIOM Orparkaatowein KOHCTPYKLUUMM MMEET TenoByto MHepumio D >
1, TO

Y=

6) ecnu D,+D,+.+D,, <1, HO D,+D,+..+D, >l, TO KO3hPULMEHT Y™ cneanyet
onpeaenaTb NocaefoBaTeNbHO pacdeToM Ko3DOUUMEHTOB TEen/N0YyCBOEHMA BHYTPEHHEW MOBEpPXHOCTM
C/I0EB KOHCTPYKUMK, HaumHas ¢ (n - 1) cnos 4o nepsoro cheayowmm obpasom:

ana (n-1) cnoa - no popmyne

Y, =(R,,S,+s)/1+R ,s,) . (58)

ansi-rocnoa(i=n-2,n-3,..,1)-no ¢opmyne

Yi = (Risi2 +Yi+1) /(l+ RiYi-¢—l) . (59)

int .
Koaddnument Y NPUHMMAETCA paBHbIM KO3PPULMEHTY TENNOYCBOEHNA NOBEPXHOCTU i-ro €108

TO

5

. . D,+D,+..+D, <1
B) ecnn gna orpaxgawuwenm KOHCTPyKuuun, cocrtoAdulenm M3 n C/Noes, ’
Y int Y Y
Ko3pdnuUmMeHT cnenyet onpeaenatb NocnenoBaTebHO pacieTom KoabduumneHtos ", "1
ONA n-ro cnos - no popmyne

_ 2
Yn - (Rnsn + aext) /(l+ Rnaext) ; (60)

anai-rocnosa(i=n-2,n-3,...,1)-no ¢opmyne (59);

o int
l‘) ANA BHYTPEHHUX OrpaxXaatoWwmx KOHCTPYKUNN BENUYNUHA Y onpeaenaeTca Kak anAa Hapy*KHbIX
orpamp,eHMﬁ, HO NPUHUMAETCA, YTO B cepeanHe orpa»(p,eHMﬁ s = 0. lna HECUMMETPUYHDbIX Ol'pa)K,El,eHMﬁ

WX CepeamHy CrefyeT Ha3HauaTb Mo NOOBUHE BEANUMHBI 2D Bcero orpamaeHns;

4) NpyM HaAnMuMm B Orparkgalolert KOHCTPYKUMM BO3AYWHOW MPOCAOMKM  KOo3pPUumeHT
TEN/JI0yCBOEHWA BO34YXa S B HEV MPUHUMAETCS PaBHbIM HYJIHO.

B dopmynax (57) - (60) n HepaBeHcTBax:

D, D, D

s N - Tennosasa MHepPUMA COOTBETCTBEHHO 1-ro, 2-ro, ..., N-ro cnoes KOHCTPYKUUMH,



onpeaensemas no popmyne (53);

R R, R

i, .., Ml 7n - tepmuyeckune conpotusneHms, M2 x °C/BT, COOTBETCTBEHHO i-r0, ..., (N - 1)-ro un
N-ro C/1I0€B KOHCTPYKUMM, onpegensemblie no ¢opmyne (8);

S, S S, S, ,
P , " - pacyeTHble Ko3dpPULMEHTbI TENNOYCBOEHUA MaTepuana 1-ro, ..., i-ro, ..., (n -
1)-ro 1 n-ro cnoes KOHcTpyKumu, Bt/(m2 x °C), npuHnmaemble no MpunoxkeHuio 4;

Y. o .
i+l _ KO3PPUUMEHT TEMN0YCBOGHNA BHYTPEHHEW NOBEPXHOCTH (i+1)-ro c1oA KOHCTPYKUUK, BT/(M2
x °C);

Pext 1o Ke, uTo U B popmyne (8).
11.2.2.4. MonyyeHHaa no ¢opmyne (54) pacyeTHasa amnauTyga KonebaHui pesynbTUpPYIOLWEN

des
TeEMnNepaTypbl nomeuleHunA A AONXKHa OblTb MeHblUe WAn paBHa HOpMUPpyeEMOMY 3HA4YE€EHUIO
Ades< req

11.2.2.5. Bbibop TMna Tenaoakkymyaupylowero npubopa no noKasaTento 3aTyXxaHWA TenaoBOWM

Vv
BOJIHbl B HEM ¢ MPOM3BOAMTCA MO rpaduKam PUCYHKOB 2 - 4 ANa pas/INYHbIX PEXUMOB €ro 3apagKu B

ATY, Qe [(AAL™)

3aBUCUMOCTHM OT COYETaHUA

A <A™
w
N
AN
\

\
NN
NN
. AN
. NN

TN

) obecneuunBas B IEBOM CEKTOpE OT KpuBbIX ycnhosue

Y\

N
N

/(
Q
A

%

N

\
\
N

N
=
N
N
3

e
4 1,6 1,

0
3

/

/15

.

/

HALALL

111

LY /

0.3

W

oo

0.2 0.4 0.6 0.8 1.0 1. 0, . /(Aaser

PucyHok 2. F'paduk ans noabopa TeNN0AKKYMYIMPYHOLLINX
npnbopoBs (MPoAoc/KUTENbHOCTb 3apPAAKK 8 U)
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PucyHoK 3. Tpadumk ans noabopa TENN0aKKYMYANPYIOLLMX
nNprbopoB (MPOAONKUTENBHOCTL 3aPAAKN 8 + 2 4 AHEBHOM
noapaspaaxku)

" ‘ AR A AN

|REERNN
{EEENN

N

AN
\ &

N

5

e

A
s /
/V‘** w%e«yca\//c:ce/
Q-

0.9 ~

\\
~J

\\\
SO
AN

0.7 /

A\
N
o<
AN
AN

//\//

0.5

0.3

02 0.4 0,6 0.8 1.0 1.2 1.4 1.6 18 Q. /(Aade

PucyHok 4. T'paduk ans nogbopa
TEN0aKKyMyIMPYOLWUX NpubopoB (NPoao/IKUTENIbHOCTb 3apPALKM
6 + 2 4 AHEBHOW NoApPa3PALKN)

MNokasatenb TENNOYCBOEHNA BHYTPEHHUX I'IOBGpXHOCTEI?I nomeuwleHnA U TeNTI0AKKYMYNIALMOHHDbIX

Y,
cnoes an60pa " M NoKasaTe/lb MHTEHCMBHOCTU KOHBEKTMBHOrO TensoobmeHa B nomeweHmnn A
onpenenAarnTca COOTBETCTBEHHO NO d)opmynaM:

Yo =2AY. (61)

A= Za;kA ,(62)



Y. . .
roe ' - KoaddULUMEHT TENIOYCBOEHMA i-i MOBEPXHOCTU MOMELLEHUS, ONpeaensiembli CorlacHo
12.2.3, n Tennoakkymyaupytoutero npubopa, Br/(m2 x °C), onpegensembliii no popmyne

Y =[RS + RS (RR ! + N[+ RS (R, +2R)] (39

R R

, - TepmMuYecKMe CONpPOTUBAEHUA  COOTBETCTBEHHO  TenaoU30AALMOHHOIO WU
Tena0akKyMyaunpytowero cioes npubopa, m2 x °C/BT;

S, S
1, 2 - KOad)d)MLI,VIEHTbI TENNOYCBOEHNA MaTEPUNANIOB COOTBETCTBEHHO TEN/IOU3ONALMOHHOIO U

Tennoakkymyaupylouwero cnoes npubopa, Bt/(M2 x °C), npuHumaemble no MpunoxeHuio O muan no

pesynbTaTam TENNOTEXHUYECKUX UCMbITAHUI;
i

a .

sk - KoadpdUUMEHT KOHBEKTMBHOIMO TennoobmeHa i-  NOBEPXHOCTU MOMELWeHUA U

TEMNN0aKKyMyIMpyloLwero npubopa ¢ Bo3ayxom nometeHus, Br/(m2 x °C), npuHMMaeMblid paBHbIM AN4:

Hapy*KHOro orpaxageHua - 3,1; BHyTpeHHero orpaxkaeHusa - 1,2; okHa - 4,1; nona - 1,5; notonka - 3,5;

Tennoakkymyampytowero npmbopa - 5,6 npn Temneparype ero nosepxHoctn 95 °Cwu 3,3 - npu 40 °C;

A - N0Waap i-i NOBEPXHOCTM NOMELLEHUA M TENI0AKKYMYAMpPYLoLWero npnbopa, m2.

Qpe

11.2.2.6. MoOWHOCTb HarpeBaTe/IbHbIX 3/IEMEHTOB TenJ0akKkymyaupytowero npubopa
BHEMMKOBOrO 3/1EKTPOOTOMNJIEHMA onpeaendaeTca no dopmyne

_ (des
Qp.c - Qh.I (24/ m) , (64)

des
roe <M - pacueTHble TennonoTepun nomeleHus, BT, onpegensemble no CHuMN 41-01;

m - NPOAO/IKUTENBHOCTb 3aPAAKM TEMI0AKKYMYIMpYtowero npubopa, u.

11.2.2.7. B cnyyae Korga 3/1eKTPOTENNOaKKYMYNAUMOHHAA CUCTEMA OTOMAEHMA YacTUYHO
NOKpPbIBAET TENAOMNOTEPU 34aHMA U ABAsAeTCcA 63a30BOI YaCTbio KOMBUHUPOBAHHOM CUCTEMbI OTOMNEHMS,
YCTaHOBOYHYIO MOLLHOCTb AOMOJHUTENbHbIX MOCTOAHHO PaboTaloWwmMx NPMBOPOB CUCTEMbI OTOMAEHUSA

Q cneayet onpeaenatb no popmyne
d d
Qb = h.TS _chs, (65)

des
roe <" -T0 e, yton B 11.2.2.6;

des
Q. - pacyeTHble TenjonoTepu nomeweHus, BT, npu Temnepatype Hambonee XonomHOWM
naTMaHeBKW Ha 5 °C Bbllwe yKasaHHoM B CHul 23-01.
11.2.2.8. PacyeTHyto pa3HOCTb TeMNepaTyp cieayeT onpeaenatb no popmyne

des __ tdes  tdes
At - tint text , (66)

des des
rae int ) ext - pacyeTHble TeMmnepaTypbl COOTBETCTBEHHO BHYTPEHHETO0 N HApPYyXXHOro Bo3ayxa, Te

e, uTo 1 B popmyne (9).
11.3. MNpumep onpeaeneHna MOLHOCTM TEMNNOAKKYMYNALMOHHOrO npubopa npueeaeH B
MpunoxkeHnu X.

12. BO3YXOMPOHULLAEMOCTb OTPAXOAKLLMX KOHCTPYKLMIA
N NOMELLEHWI 30AHNI

12.1. BO34YXOM3O/SILMOHHbIE  CBOMCTBA  CTPOMUTENIbHLIX  MaTEPMaNoB U KOHCTPYKLMNA



des
XapaKTePM3YIOTCA CONPOTUBIEHMEM UX BO3AyXonpoHuuaHuilo Nt | m2 x 4 x Ma/Kr, KOTopoe AO0/KHO
req
6bITb HE MeHee HOpMUpyemMoro conpotmneaeHna Bo3ayXonpoHULUaHUIO inf , onpegenAaemoro cornacHo
pasgeny 8 CHull 23-02.
des
ConpoTuBieHne BO34yXONPOHULAHUIO MHOTOC/NOMHOM Orpakaatoleit KOHCTpyKumMmM "t M2 x 4 x

Ma/Kr, cnepyeT onpeaenats no dopmyne

des __R

inf inr1 + Rie + R

infn (67)

R

) R R
roe M., min NfZ - compoTMBAEHMA BO3AYXONPOHMULIAHUIO OTAE/NbHbIX CN0EB OrpaxaatoLleit
KOHCTPYKUMU, M2 X Y X Ma/Kr, npuHMMaemble no Tabauue 17.

Tabnnua 17

ConpoTuBieHe BO34YyXONPOHULAHUIO MAaTEPUANOB U KOHCTPYKLMIA

N MaTepnalibl M KOHCTPYKLWM TonurHa ConpoTuUBJIEHNKE
m.II. CJIoA, MM |BO3OYyXONPOHM-—
unaHmio R ,
inf

M2 X 4u x [a/xr

1 2 3 4

1 BeToH cnjiomHoM (6e3 mBOB) 100 19620

2 T'a30CUIIMKAT CIJIOWHOMY (6e3 mBOB) 140 21

3 /I3BeCTHAK-PaKyLIeUHUK 500 6

4 KapToH cTpouTesibHEM (0e3 WBOB) 1,3 04

5 KupnmuHas Kjalka M3 CIJIOMHOI'O 250 n 18
KUpNMYa Ha LEeMeHTHO-IIeCUaHOM Boee
pacTBOpEe TOJIUMHOM B 1 KMPNOMY U
Bosee

6 KupnmnuHasa kJjagka M3 CIJIOMHOTO 120 2

KypIlirda Ha LUeMeHTHO-IIeCYaHOM
pacTBOpPE TOJIIMHOM B IIOJIKMPIINYa

7 KupnmuHas Kjalka M3 CIJIOMHOI'O 250 n 9
KMpIOMYa Ha LEeMEeHTHO-UJIaKOBOM BoJee
pacTBOpEe TOJIUMHOM B 1 KMPNOMY U
Bosee

8 KupnuuHasa kJjalka M3 CIJIOMHOTO 120 1

KMUpHIMUYa Ha LEeMeHTHO-IUIaKOBOM
pacTBOpe TOJIIMHOM B MNOJIKMUPIMUA

9 Kranka Xupnmdya KepaMmMyuecKoI'o - 2
IIYCTOTHOI'O Ha LEMEeHTHO-IIeC4YaHOM
pPacTBOpEe TOJIIMHOM B IIOJKMpPIMUYA

10 Knagoka m3 jerkobeToHHEX kaMHelr Ha (400 13
LIEMEHTHO-TIECUaHOM pPacTBOpE




11 Knanka m3 JerTKkoOeTOHHHEIX kamHel Ha [400 1
LLEeMEeHTHO-IIJIAKOBOM pPacTBOpE

12 JIucTel acBeCcTolLeMeHTHHEe C 3aleJikon |6 196
MBOB

13 O6om OyMaxHbE OOBIUHEIE - 20

14 ObmmvBKa M3 ODOPE3HHX IOCOK, 20 25 0,1
COEIOMHEHHBIX BIIPUTHK WJIM BUETBEPTH

15 OburBKa M3 OOPE3HHX IOCOK, 20 25 1,5
COEeOMHEHHBEIX B IMIIYHT

16 ObmyBKa M3 IOOCOK IOBOMHAS C MNPO-— 50 98
KJIAIKOM MexIy OOmWMBKaMM CTPOUTEJIb-—
HOM OyMaru

17 ObummBKa M3 OuOpoIMTa MUIN U3 15 70 2,5
OPEeBECHO-BOJIOKHMCTEX OeClieMEeHTHHX
MATKUX IIJIUT C BaIEJIKOW WBOB

18 ObumBkKa M3 OubpoIMTa MIU U3 15 70 0,5
OPEeBEeCHO-BOJIOKHUCTEIX OeClLieMeHTHHX
MATKUX OJIUT 0es3 3amesiky IBOB

19 OfmyBKa M3 XECTKUX IOPEBECHO-— 10 3,3
BOJIOKHMCTEIX JIMCTOB C 3aImeJIkoM MBOB

20 ObumBKa M3 TUICOBOM CYXOU 10 20
LTYyKATYyPKM C 3aIOeJIKOM MBOB

21 [leno6eTOH aBTOKJIABHHEM (6e3 MBOB) 100 1960

22 [leHOOETOH HEeaBTOKJIABHLEIM 100 196

23 [IeHOMOJIMC TUPOJI 50 100 |79

24 [IeHOCTEKJIO CIJIomHOoOe (6e3 MmBOB) 120 >2000

25 [IMMTE MMHEPAaJIOBATHHE XeCTKMe 50 2

26 Pybepoun 1,5 BosnyxoHenpo-—

HUIlaEeM

27 ToJsb 1,5 490

28 daHepa kJieeHas (6e3 mWBOB) 3 -4 2940

29 llmakobeToH criomHoM (6e3 WBOB) 100 14

30 llrykaTypka LEeMeHTHO-IIeCUYaHbM 15 373
PacTBOPOM IO KaMeHHOM WJIU
KUPNUYHOM KJlaIKe

31 lrykaTypka M3BECTKOBas IO 15 142
KaMeHHOM MM KUPIMYUHOM KJIAIKe

32 liTykaTypka M3BeCTKOBO-THuIICcOBas 1o (20 17
oepeBy (o IOpaHu)

33 KepamM3uTOGETOH MJIOTHOCTHIO 250 - 400|113 - 17

900 xr/m3




34 To xe, 1000 xr/M™M3 250 - 400|153 - 80

35 To xe, 1100 - 1300 xr/m3 250 - 450|390 - 590

36 rrakoneM300eTOH IIJIOTHOCTLIO 250 - 400]0,3
1500 xr/m3

IpuMmeuanusa. 1. IOns KJIaOOK M3 KMpIMYa M KaMHEM C pacCUMBKOM
WBOB Ha HAPYXHOM IOBEPXHOCTM IPMBEIEHHOE B HacTodAumeM Tabiule
CONPOTHUBJIIEHUE BO3OYXOIPOHMLAHMIO crenyer YBEIMUYMBATH Ha
20 M2 x u x Ila/kr.

2. ConpoTUBJIIEHUE BO3OYXOIPOHMULIAHUIO BO3IOYWHBIX [IPOCJIOEK U
CJI0eB OTpaxIoanommx KOHCTPYKLUMIM M3 CHIOy4YUX (Ljlaka, Kepam3uTa,
IeM3bl M T.II.), PBXJBIX ¥ BOJIOKHUCTEIX (MMHEPAJIbHOM BATB, COJIOMH,
CTPYXKM M T.II.) MaTepualsioB CJienyerT IPUHYMATL PaBHBM HYJIIO
HEe3aBUCUMO OT TOJIIMHE CJIOS.

3. g wMaTepraJioOB UM KOHCTPYKLMM, He YyKaz3aHHBIX B HaCTOAUeMN
TabaMie, CONPOTHUBJIIEHME BO3IOYXOIPOHMLAHMIO CJenyeT onpeneyaThb
BKCIIEPMMEHTAJILHO .

ConpoTuBneHne BO34YXONPOHWULAHMIO 3aNOJIHEHMIA CBETOMPOEMOB ClefyeT onpeaenaTb
cornacHo 12.3, 12.4 n cpaBHMBaATb CO 3HAYEHUAMM, NOJYYEHHbIMWU B pe3y/bTaTe CepTUPUKALMOHHbIX

NCNbITaHWUA.
12.2. MNpoBepKa orpax4aroLimnx KOHCTPYKLMA Ha cooTeeTcTBMe TpebosaHmam CHuI 23-02 no
COMPOTUBNEHMIO BO3AYXOMNPOHULIQHWNIO OCYLLLECTBAAETCA CAeayowmm o6pasom.

OnpeaenatoT pasHOCTb AaBleHWUA BO34yXa Ap, Ma, Ha HapyXHOW N BHYTPEHHEel NOoBepPXHOCTAX
3aMo/IHEHWNA OKOHHOIO MPOEeMa Ha YPOBHE MoJia NepBOro HaA3eMHOTO 3TaxKa MPOEKTUPYeMOro 34aHus
cornacHo CHuM 23-02 no ¢popmyne

AP =0,55H (70 = 7)) +0,037,V° o

rae H - BbicoTa 34aHuMA (OT YPOBHSA M0/1a MePBOro 3Ta)a A0 Bepxa BbITAXHOW LWaXxTbl), M;
7ext' Vit _ yAeNbHbI BeC COOTBETCTBEHHO HAPYXXHOrO M BHYTPEHHero Bo3ayxa, H/m3,

onpeaensemblit No popmynam:

Few =3463/(273+1,) . o)

Y =3463/(273+1,) o0

t
et - pacyeTHaa TemnepaTtypa HapyXHoro Bo3ayxa, °C, npMHMMaemasn coriacHo 5.1;

t
int - pacyeTHaA TemnepaTypa BHyTPeHHero Bo3ayxa, °C, NpuHMMaemas cornacHo 5.2;
V - MaKCMManbHasa U3 cpedHMX CKopocTei BeTpa No pymbam 3a SsHBapb, MOBTOPAEMOCTb KOTOPbIX
cocTaBnseT 16% v 6onee (ycTaHOBAEHHasA NpW CTaHAAPTHOM BbicoTe 10 M), NpUHMMaemas no Tabauue

1* CHuM 23-01; ans 30aHKiM BbICOTOM cBbile 60 M vV cneyeT YMHOXKaTb Ha KOadbdULUMeHT 4 M3MEHEeHMUA
CKOPOCTW BETPA MO BbICOTE, MPMHMMAEMBIN No Tabanue 18.

Tabnnuya 18

MN3meHeHre CKOpPOCTM BeTpa NO BbICOTE MO OTHOLIEHUIO
K CTaHAapTHOM BbicoTe 10 m




BricoTa, ™ KosbbuumeHT 3eTa NpM pacyeTHOM CKOPOCTM BeTpa, M/C
2 2,5 3 4 5 6 7 8 10
10 1,0 1,0 1,0 1,0 1,0 1,0 |1,0 1,0 1,0
100 2,8 2,4 2,2 1,9 1,8 1,7 1,5 1,4 1,2
150 3,2 2,8 2,5 2,1 2,0 1,8 |1,7 1,6 1,4
200 3,5 3,0 2,7 2,4 2,1 2,0 11,8 1,7 1,4
250 3,8 3,2 2,8 2,5 2,3 2,1 11,9 1,8 1,5
300 3,8 3,4 3,0 2,6 2,4 2,2 12,0 1,9 1,6
350 4,0 3,4 3,0 2,6 2,4 2,3 12,1 2,0 1,7
400 4,0 3,4 3,2 2,8 2,5 2,3 12,1 2,1 1,8
450 4,0 3,6 3,2 2,9 2,6 2,4 12,2 2,2 1,8
500 4,0 3,6 3,2 2,9 2,6 2,5 12,3 2,2 1,9
MpyMeuaHre . KosddMUMeHTH 3eTa OeMCTBUTEJIbHB IJIS LEHTPAaJIbHOTO
pernoHa PO. IIna Opyrux pPermMoHOB PO®  ko30QUUMEHTE 3eTa MOIYyT
MCIIOJIb30BATHCS YCJIOBHO.

OnpeaenaioT HOPMUPYEMOE COMPOTMBAEHMUE BO3AYXOMNPOHULLGHNIO OrPaXkKaatolmx KOHCTPYKLMIA
req
inf M2 x 4 x Ma/Kr, 38 UCKAOYEHNEM 3aMOIHEHNI CBETOBbIX MPoemos, no ¢opmyne (12) CHuM 23-02

Rir =Ap/ G,

,(71)

roe Ap TO }Ke, uTo 1 B hopmyne (68);

" - HOpMUPYEMAA BO3AYXONPOHMULLAEMOCTb OrPayKAaIoOWMNX KOHCTPYKLUNI, Kr/(M2 X 1), npuHMMan
no Tabamue 11 CHuM 23-02.

req
12.3. Hopmunpyemoe conpoTMBAEHMNE BO3AYXONPOHMLAHMIO CBETOMPO3PAYHbIX KOHCTPYKUM — inf

M2 X 4/Kr, onpeaensaoT no bopmyne

Ry = (L/G,)(Ap/ Ap,)*"*

. (72)

G .
roe " - HopMMpyemas BO34YyXOMPOHWULLAEMOCTb CBETOMPO3PaYHON KOHCTPYKUMU, Kr/(M2 X u),

npuHMmaemasn no Tabaumue 11 CHuM 23-02 npwm Apg =10Ma;

Ap _ TO e, 4To 1 B popmyne (68);

Apq = 10 MNa - pasHOCTb AaBAeHWA BO34yXa HA HapyHOW W BHYTPEHHEN NOBEPXHOCTAX
CBETOMNPO3pavHONn KOHCTPYKLMH, npu KOTOpoOW onpegenseTca BO3YyXOMNPOHMULLAEMOCTb
ceptTudmnumpyemoro obpasua.

12.4. ConpoTmBaeHME BO3LYXOMPOHWULAHMIO BbIOPAHHOrO TMMa CBETOMPO3PAYHON KOHCTPYKLMM

Rin , M2 X 4/Kr, onpeaensatoT no popmyne



I:zinf = (1/Gs)(Ap/Apo)n ) (73)

roe G, . BO34yXOMNPOHULLAEMOCTb CBETOMPO3PaYHOMN KOHCTPYKUMK, Kr/(M2 X 1), npu Apy =10 Ma,
noJiydeHHan B pe3ynbTaTte cepTUPMKALLUMOHHBIX UCMbITAHUIA;

N - NoKasaTeslb pemMma GUabTpaLMm CBETONPO3PaAYHOM KOHCTPYKLUK, NOJTYYEHHDbIN B pe3ybTaTte
CcepTUOUKALMOHHDBIX UCMbITAHWUNA.

R- >R_req
12.5. B cnyvae inf = "inf  gpiGpaHHaA cBeTOMpO3payHas KOHCTPYKUMA yaoBaeTBopseT

TpeboBaHMaM CHuMIM 23-02 no conpoTUBAEHWNIO BO3AYXOMNPOHULAHUIO.

R <R™
B cnyyae inf Heo6X0AMMO 3amMeHWTb CBETOMPO3PaYHY0 KOHCTPYKLMIO M MPOBOAUTbL

pacuyeTbl no popmyne (73) o yaosnetTsopeHus TpebosaHuin CHulM 23-02.

12.6. Npumep pacyeTa Rt npueeaeH B L.1 MpunoxkeHus L,

12.7. Bbibop OKOHHbIX 6/I0KOB ANA 34aHUA MO UX BO3AYXOMNPOHWULAEMOCTM B COOTBETCTBMU C
Knaccnoukauymeit no FOCT 26602.2 cornacHo TpebosaHmam 8.6 CHul 23-02 npuseaeH B npumepax 2 n 3
(U.1) NpunorkeHus L,

12.8. MpoBepKa 34aHUA U UX MOMELLEHMUA HA CTEeMNeHb BO3AYXOMPOHULLAEMOCTUN OCYLLECTBASETCA
cornacHo metoamke, npueegeHHon B [TOCT  31167. PekomeHgyemaa  Knaccudukauma

BO34YyXOMNMPOHUUAEMOCTHUN Orpaxkaatowmx KOHCprKLI,MIZ obbeKTa no KpPaTHOCTH BO3AyXOO6M€Ha npu Ap

Ny ot y
= 50 Ma ( %9, 9 ) (nomelieHus, rpynnbl MOMELLEHNI (KBAapTUPbI) KUAbIX MHOTOKBAPTUPHbIX,

06LW,ecTBEHHbIX, aAMMUHUCTPATUBHBIX, ObITOBbIX, CE/IbCKOXO3ANCTBEHHbIX, BCMOMOTraTe/IbHbIX NOMELLEHWN
NPOW3BOACTBEHHbIX 34aHUIA U COOPYKEHUN, a TaK}Ke OAHOKBAPTUPHBIX 34aHUI B LLe/OM) NpuBeaeHa B
Tabnuue 19. MNpuM ycTaHOBNAEHMW K1AaCCOB BO3AYyXONpPOHMUAemoctn "ymepeHHasa", "Bbicokas", "ouyeHb
BbICOKan" cnepyeT MNPUHMMATb MepPbl MO CHUMKEHUIO BO34YXOMPOHMULAEMOCTM o06bekToB. [pwu
YCTQHOBNEHUM KnaccoB "HM3Kaa" M "ouyeHb HU3KAA" B 0OBEKTAX, MMENOLWMUX BEHTUAALMUIO C
€CTEeCTBEHHbIM NOBYXKAEHMEM, CAeAyeT NPUHMMATb Mepbl, obecrneymBatoLLme AONOJAHUTENbHbIA NPUTOK
cBexero Bosayxa. Mpumep yaosnetsopeHns TpebosaHmin 8.7 CHuM 23-02 no Bo34yxONPOHULAEMOCTU
NOMeLLEeHNN 30aHUA, oOnNpeaensemoi COrNacHO  BbILWEYNOMAHYTON MeTOoAMKE MO  KPaTHOCTU

BO34yx00bMeHa npu Ap _ 50 MNa (n5°, g ), npueeaeH B U.2 Npunoskenus L,
Tabnunua 19

Knaccbl BO3AYyXONPOHMLAEMOCTU OrpaxaatoLmx KOHCTPYKLMIA

obbekKTa
KpaTHOCTb BO3OyxOoOOMEeHa IIpHU HavmMeHOoBaHME KJjlacca
-1
Oenpra p = 50 Ia (n , 4u )
50
n <1 OueHb HU3KAL
50
1 <=n < 2 Huskasa
50
2 <=n < 4 HopmasibHasa
50
4 <= n < 6 YMepeHHas
50
6 <= n < 10 Bricokasda




50

10 <= n OueHb BHICOKAas
50

13. PACYET COMPOTUB/IEHMA NAPOMPOHULIAHUIO OFPAMIAIOLLMX
KOHCTPYKLIMM (3ALLIMTA OT B/IATH)

13.1. PacyeT HOPMMPYEMOrO COMPOTUB/IEHMA NAPOMNPOHULAHUIO OrpaXKaatolleil KOHCTPYKLUMK (B
npeaenax or BHyTPEHHEN MOBEPXHOCTM 10 NJIOCKOCTU BO3MOXHOW KOHAeHcauuun) nponssoaat no CHuM
23-02 ¢ yyeTom creayowmx TpeboBaHUMI.

E, E E E

13.2. MapuunanbHoe gasneHne HacblWeHHOro BoaaHoro napa E, ,
(16) - (20) CHuM 23-02 NnpUHMMaIOT:

AnA nomelleHMin 6e3 arpeccmBHoM cpeabl - no Tabanuam C.1 u C.2, ¢ arpeccMBHOM cpeaon - no
Tabnuue C.3 MpunoxxeHus C;

3, MNa, B popmynax

. T . "

no TemnepaTtype B MNJIOCKOCTM BO3MOXHOW KOHAEHCAUMW ¢, onpegensemoin npu cpeaHei

TEMNepaType HapyKHOro BO34yXa COOTBETCTBEHHO XO04HOro, NepexofHOro, TenAoro NepuosoB U
nepnoaa Mecsaues C OTPULATENbHbIMW CPEAHUMU MECAYHbIMM TemMNepaTypamm - no popmyne

7, =t — (. +t)Q/ o +R)/R

°,(74)

int

t.
rae M - 10 Ke,yTO N B 5.2.2;
.
it~ 710 3Ke, yTo U B 9.1.2;

b cpeaHsaa TemnepaTypa Hapy»KHOro Bo3Aayxa i-ro nepuoga, °C, onpegensemas no popmyne

n
t=>t"/n
=1

, (75)
av
roe ! - cpegHsaa mecsayHaa TemnepaTypa Bosayxa j-ro mecaua, °C;
N - YUCNO MeCALEB i-ro Nnepmnoaa;
R o o
¢ - TepMMYECKOEe COMPOTMBAEHWE C/I0OA Orpa*kAaloWein KOHCTPYKUMKM OT BHYTPEHHeW

MOBEPXHOCTM A0 NJIOCKOCTY BO3MOXHOW KOHAeHcauumn, m2 x °C/BT;

0 - CONpOTUBAEHUE TenaoMNepeaaye orpaxaatolLein KoHcTpyKkumumn, m2 x °C/BT.

E, E, E, E

MapuymanbHoe gasneHue BogAaHoro napa E, 9, 3 B dopmynax (16) - (20) CHuN 23-02 B

o v E 0 E 1 E 2 E 3
NOMELLEHUAX C arPeccMBHOM cpeaoi o6o3HayaloT cooTBeTCTBeHHo: P, PP, Pt —pe P3|
13.3. 3HayeHMA napumanbHOro AaBaeHUMA BOAAHOrO Mapa P, Ma, Hag HacbIWEHHbIMA
pactBopamu conen ana temnepatyp 10 - 30 °C npuHumatoT no Ttabnuue C.3 Mpunoxenusa C; gns
Temnepatyp HuxKe 10 °C oHM moryT 6bITb onpeaeneHsl no popmyne

E, =0,01Eg, o

E.
rae ' - napuuanbHoe AaBNneHWe HacblleHHoro BoAsHOro napa, [la, npuHMMmaetca no
TemnepaTtype B NNOCKOCTM BO3MOXKHOM KoHAeHcaumn no Tabamuam C.1 n C.2 NMpunoxenus C;
Py

- OTHOCUTE/IbHAA BZIAXXHOCTb BO34yXa Ha HaCblWeHHbIM BOAHbIM PAaCTBOPOM COJN, %, nputs=



20 °C, npuHmumaetca no tabaunue C.3 MpunoxkeHus C.
E. .
13.4. NapumanbHoe p[aBfeHMe BOAAHOTMO napa P B NAOCKOCTU BO3MOMHOW KOHAEHCALMK

HAPYXHbIX CTEH U3 Kepam3nTobeToHa Ha Kepam3nUTOBOM Necke ('Do = 1200 Kr/m3), coaepsKallem conm

MgClI

NacCl, KCl, 2 MAN UX CMEeCK, a TaKKe PaccToAHMe A0 NJIOCKOCTU KOHAEHCAUMW OT BHYTPEHHel

o
NOBEPXHOCTU CTE€Hbl ~“ B YKa3aHHbIX CTEHAX cneayeT onpeaenATb COOTBETCTBEHHO MO d)opmynaM:

E, =0,01Ep, npui=1,2,3,0;(77)

5@ = O, 075“15(0,) (78)

roe P OTHOCUTENIbHAA BNAXXHOCTb BO34yXa B MOpax matepuana orpaxkaatollen KOHCTpPyKumumn, %,
onpegensaemas B cooTBeTcTBum ¢ 13.3;

ins - ToNWMHA yTENAUTENSA, M.
MHaekebl i = 1, 2, 3, O OTHOCATCA COOTBETCTBEHHO K XO/04HOMY, MEPEXOAHOMY, TEMJOMYy
nepuogam u nepuoay Mecaues C OTpMUaTENbHbIMU CPEAHUMM MECAYHBIMW TEMNEPATYPAMMN.

R
13.5. ConpoTtueneHne naponpoHuuaHunio P, m2 x 4 x MNa/mr, 04HOCNOMHOM UAN OTAENBHOTO
€10 MHOTOC/IOMHOM OrpakAatoLLeit KOHCTPYKLMKN caeayeT onpeaensats no popmyne

Rp =014 (79)

roe o . TO/ILLMHA CNOA OrpaxKaatoLLeN KOHCTPYKUNU, M;

Ho pacyeTHbIn  KO3PPMUMEHT NapPONPOHMLLAEMOCTM MaTepuana CaoA OrparkaalroLen
KOHCTpYKUMU, Mr/(M X 4 X Ma), npuHnUmaembiii no Mpunoskenuio 4.

ConpoTusieHMe NaponpPoHMLAHMIO MHOTOC/IOMHOM Orpakaatowwen KOHCTPYKUMK (MAn ee YacTu)
paBHO CyMMe COMPOTUB/IEHMIA NAaPONPOHULAHUIO COCTABAAIOWMX €€ CNOEB.

ConpoTusieHne NaponpoHULLAHUIO RVP JINCTOBbLIX MAaTepMasioB U TOHKUX C/I0EB MapoOU30NALUN
cnepyet NnpuHUMaTb no Mpuaoxexuto L.

MpumeyvaHua. 1. ConpoTmBaeHMe MNAPOMPOHULAHUIO BO3AYLWHbLIX MPOC/AOEK B Orpa*KaatoLimx
KOHCTPYKLMAX crefyeT NPUHMMATb PaBHbIM HYAO HE3aBUCMMO OT PACNONONEHUA U TONLWMHbI 3TUX

NPOC/OoeK.
req
2. lna obecneyeHMA HOPMMPYEMOrO COMPOTUBAEHMA NaponMpoHuMuaHuio Pl orpaxaatowei

KOHCTPYKLMMU cefyeT onpenenaTb CONpoTUBAEHME NAaPONPOHMLAHUIO RVp KOHCTPYKLMM B Npeaenax ot
BHYTPEHHEN NOBEPXHOCTM A0 NIOCKOCTU BO3MOXKHOM KOHAEHCaL MK,

3. B nomeLLeHUAX C BAAXKHbIM UM MOKPbIM PEXMMOM cneayeT NpeaycMaTpmuBaTb Napon3onaLmIo
TEN/IOU30/IUPYIOLLMX YIIOTHUTENEN COMPSXKEHUI 3/1IEMEHTOB OrPaykAaloWMX KOHCTPYKUMA  (mecT
NPUMBbIKAHUA 3amnoJIHEHWA MPOEMOB K CTEHAM W T.M.) CO CTOPOHbl MOMELLEHUI; CONPOTUBIEHUE
NapoNpPOHULIAHNIO B MeCTaX TaKMX COMPAMKEHW NpoBepAeTcA M3 YCNOBUA OrpaHMYEeHUA HaKoMAeHUA
B/AaTU B COMPAMEHWAX 3a MNepuos C OTPULATE/NbHbIMU CPEeSHUMM MECAYHbIMKM TemnepaTypamu
Hapy»KHOro BO34yXa Ha OCHOBaHWUW pacyeTa TEMMNepaTypHOro 1 BAaXKHOCTHOTO NoJei.

13.6. 3HaueHuMa TemnepaTypbl B NJIOCKOCTU BO3MOXKHOW KOHAEHCAUMW CnenyeT onpenensTe no
dopmyne

T :tint _[(tint _text)/ Ro](Rint +ZR) (80)



t.o ot
roe nt, et - pacyeTHble TemnepaTypbl COOTBETCTBEHHO BHYTPEHHEro M Hapy)KHOro BO34yXa
(cpepHece3oHHas uau cpeaHas 3a nepuog, BiaroHakonaenus), °C;

0 - conpoTuBAEHME Tennonepeaaye orpaxkaatouen KoOHCTpyKumm, m2 x °C/BT;

Rint =1/ aint

.
raoe ' -10Ke,4yTo M B 9.1.2;

2R . CYMMa TEPMWUYECKUX COMPOTUBAEHUA CNOEB KOHCTPYKLMWU, PACMOIONKEHHbIX MeXay
BHYTPEHHEN NOBEPXHOCTLIO N MIOCKOCTLIO BO3MOXHOM KoHAeHcaummn, m2 x °C/Br.

Mpn pacyete BeAUYUH RO n ZR pacyeTHble KO3pPUUMEHTbI TENNONPOBOAHOCTU MATEPMANOB
CNOEB Orpa*kAaloLWen KOHCTPYKUMW 34aHMA C arpeccUBHOM Ccpefort MoryT ObiTb MPUHATBI MO
MpunnoxeHuto [l Npu COOTBETCTBYIOLWMX YCAOBUAX SKCNAYyaTaLMN.

13.7. Ona cTeH NPOMbIWAEHHbIX 343aHWUIM, NOABEP)KEHHbIX BO3AENCTBMIO BbICOKOAKTUBHbLIX B

<60%

rMrpoOCKONMMYECKOM OTHOLLIEHMU a3pOo30Nen ((Dp ) pacuet no dopmynam (16) - (20) CHuN 23-02
BbINOJIHATL He cneayeT. 3aluuMTy OT YBNAYKHEHMA TaKMX CTEH C BHYTPEHHEM CTOpPOHbI craeapyeT
npousBoauTb 6€3 pacyeTa Kak OT HemnocpenCTBEHHOIO BO3AENCTBMS PacTBOPA COOTBETCTBYHOLLENO
asposons.

13.8. He3aBMcMMO OT pe3ynbTaToB pacdeTta no popmynam (16) - (20) CHuN 23-02 Hopmupyembie

req req
CONPOTUBNEHUA naponpoHuuaHuio  P* u P2 (B npepenax OT BHYTPEHHeN MOBEPXHOCTM A0
NJIOCKOCTM BO3MOXKHOM KOHAEHCALMKM) BO BCEX CAy4YanX AOJIKHbI NMPUHUMATLCA He 6onee 5 M2 x Y X
MNa/mr.

13.9. M30nMHMM copbuMM B 3aBUCMMOCTM OT MACCOBOrO CONECOAEPNKAHUA Aaa  Cayyas
orpaxaatowen KOHCTPYKUUKN U3 KepamM3nTobeTOHa Ha Kepam3MTOBOM MeCKe, COAEeprKallem Xaopuabl
HaTpWA, KaAna u MarHus, npuseaeHsbl B MpunoxkeHum 3.

13.10. OnpepeneHne CcOMPOTUB/IEHMA MNAPOMPOHULAHUIO NPU HaAnumMmM rpaduKoB copbumm
BbINOJIHAIOT Cheayowmm obpasom.

OTHOCUTENIbHYIO B/IAXKHOCTb BO34yXa %, %, B NMopax maTepuana OrpaaloLien KOHCTPyKuuu
onpeaenaAoT no rpadmkam copbumm no MpuaoKeHno 3 B 3aBUCUMOCTM OT MAcCOBOTO CONIECOAEPIKAHMSA

E .
C. MNpu aTOM BEANYMNHA Pp B dopmynax (76) n (77) npu pacuete P (npui=1, 2, 3, 0) onpenensercs no

E
rpadmkam copbumm npm P - 10%, a npu pacyete P° - no rpadmkam copbumm npm P = 15% no
MpunoxeHuto LL.
13.11. NMpumep pacyeTa CONPOTUBAEHMA NAPONPOHMNLAHUIO AaH B [punoxxeHuu 3.

14. PACHET TEMNJIOYCBOEHMA MOBEPXHOCTW MOJ10B

14.1. TennoycBoeHWe NONOB 34aHUN [OO0/MKHO COOTBETCTBOBaTb Tpebosanuam CHuM 23-02.
des

f, Br/(m2 x °C), onpepensetca

PacyeTHbIi MOKasaTenb Ten/JOyCBOEHUSA MOBEPXHOCTU Mona
cnepytowmm obpasom:

a) ecAn MoKpbiTMe nona (nepBbli CAOW KOHCTPYKUMWM MONa) MMeEEeT TEMOBYHD WHEPLMIO

D, =Rs, >0,5

, TO MNOKa3saTe/ib TeN/I0yCBOEHUNA NOBEPXHOCTU NONa CheayeT onpeaenAatb no cl)opmyne

dees — 251; (81)

6) ecnm nepsble N C/NOEB KOHCTPYKLUMM MNona (ﬂZl) UMEIT CYMMapHYIO TENI0BYD WMHEPUULO
D,+D,+..+D,<0,5 D +D,+..+D,,,>0,5

, HO TennoBsasA nHepuma (n + 1) cnoes n+l , TO NoKasaTe/lb



Y
TEN/I0YCBOEHNA NOBEPXHOCTU NONa f cnepgyet onpenenAatb nocsienoBartesibHO pacy4eTom NMoKasatTeneun
TEN/IOYCBOEHUA HOBerHOCTEP’I C/10€B KOHCTPYKUMNN, HAYNHaA C N-ro 4o 1-ro:

ANS N-ro cnos - no popmyne

des 2
Yo =(2R;s; +5,,,)/(0,5+ Rnsn+1); (82)

anai-rocnosa (i=n-1;n-2;...; 1) - no popmyne

_ 2
Yi = (4RST+Yi) [A+RYL,) (g3

des

f

MNokasatenb TEN/IOYCBOEHNA NOBEPXHOCTU MOJa NMPUHUMAETCA pPaBHbIM MOKa3aTenko

TenJ0ycBOEHMA NOBEPXHOCTU 1-ro cnoA Yl.
B popmynax (81) - (83) n HepaBeHcTBaXx:
Dl D2 Dn+l
, ) een - TennosBas MWHepuMA COOTBETCTBEHHO 1-ro, 2-ro, ... (n + 1)-ro cnoes
KOHCTPYKLMM Nona, onpeagenaemasn cornacHo 11.1.9;

Ri Rn ° .
, - Tepmuyeckue conpotuesieHnsa, m2 x °C/BT, cOOTBETCTBEHHO i-r0 U N-ro Cnoes

KOHCTPYKLUMW Nona, onpegensemsbie no popmyne (6);

S1 Si Sn Sn 1 i
, , , - pac4yeTHble Koad)d)MLl,MEHTbI TENZIOYCBOEHNA MaTepPUNasia COOTBETCTBEHHO 1-I’O, 1-

ro, n-ro, (n + 1)-ro cnoes KOHCTPyKuunM nona, Br/(m2 x °C), npuMHMMaemble NO pe3y/bTaTam
TENNOTEXHUYECKUX WCMbITaHUA uan no [punoxkeHuto [; npu 3TOM ANA 34aHWMN, MOMELWEHUA WU
OTAE/IbHbIX Y4acCTKOB, npuBedeHHbIX B Nno3. 1 n 2 T1abauubl 13 CHul 23-02, - BO BCex cayyaax npu
YCNOBUK 3KCNAyaTaumm A;

Y. .
i+l - noKasaTtesnb TEN/I0YCBOEHMA NOBEPXHOCTH (i + 1)-ro cnoa KoHCTpyKuun nona, Br/(m2 x °C).

des

14.2. Ecnu pacyeTHas BeNMUMHA |

req
f

NMOKa3aTenA Ten/ioyCcBOeEHMUA NOBEPXHOCTU MOJ1a OKaXKETCA He

60nee HOPMATUBHOW BENUYMHDI , ycTaHoBneHHon B Tabnauue 13 CHuM 23-02, 1O 3TOT Non

des req
Yoo >Y
yAoBnetTsopAaeT Tpe6OBaHMf-|M B OTHOWWEHWWN TensoycBoeHWUA, ecaun f f , TO cnepgyet B3ATb

OPYTYIO KOHCTPYKUMIO NOAA WAWM U3MEHWUTb TO/LWMHbI HEKOTOPbIX €ro C/oeB A0 YAOB/IETBOPEHMS

dees < Yfreq
TpeboBaHMAM .

14.3. TennoTexHMYECKana XapaKTepMCTUKA NOJIa B MECTax OTAbIXA *UBOTHbIX NPU COAEPHKAHUN UX

des

6es NOACTUNIKU onpeaenAaeTca BbldUCIAEMbIM MOKa3aTeslieM Ten10yCBOEHUA NOBEPXHOCTU MoNa f ,

KOTOpPbIA [0/KEH ObiTb He 6osee HOPMUPYEMOM BENMYMHDBI, MPUHUMAEMON PaBHOW: AR KPYMHOro
poraToro CKOTa MOJIOYHOIO HAaMpaB/ieEHMA U MOJIOAHAKA A0 YETbIPEXMECAYHOro BO3pacTa (KpymHOro
poratoro ckota u cBuHen) - 12,5 BT/(M2 x °C); ANA OTKOPMOUYHbIX MMBOTHbIX C YETbIPEXMECAYHOIO
BO3pacTa: cBuHel - 17 Bt/(m2 x °C) n KpynHoro poratoro ckota - 15 B1/(m2 x °C).

PacyeTHble K03dpdULMEHTbI TENNONPOBOLHOCTM MATEPUAIOB C/IOEB KOHCTPYKLMKM MOSIa B MeCTax
OTAbIXA KUBOTHLIX C/ieayeT MPUHMMATb MPU SKCMAYaTaLMOHHOM BNAXKHOCTU 3TUX MaTepuanos, HO He
Bbllle, YeM NpW ycnoBuAX 3Kkcnayataumm b no Mpunoxkenuto . B cnyyae npumeHeHUA cneumanbHbIX
rmapopobusNpoBaHHbIX MaATEPUMAnoB AOMNYCKAETCA MPUHMMATb YKa3aHHble XapaKTePUCTUKM Npu
YCNOBUAX SKCNAyaTaumu A,

14.4. Npumep pacyeTa npuseaeH B NpuaoxeHuu 0.

15. KOHTPO/1b HOPMWPYEMbIX MOKA3ATENEN TEM/IO3ALLUTBI 34AHUIA

15.1. lpu nNpoeKTUpPOBaAHMWU 34aHMA CchAedyeT ycTaHasauBatb cornacHo CHul 23-02 Knacc
sHepreTudyeckon addektnsHoctM A, B mam C no TpeboBaHMIO 3aKa3uyMKa WM BNagenbla 34aHuS,



obecneunBatowmii 3a4aHHbINM Pacxos TENJIOBOM SHEPTMM Ha NOAAEP!KAHME NAPAMETPOB MUKPOKAMMATA
NMOMELLEHUIN C Yy4eTOM KAMMATMYECKOTO palioHa CTpouTenbCTBa. KOHTPOAb TEMNIOTEXHUYECKUX U
SHepreTMYecKknx MoKasaTenel Npu NPOEKTUPOBAHUM WM 3IKCMEPTU3E MNPOEKTOB Ha WX COOTBETCTBME
Hopmam CHuM 23-02 chefgyeT BbINOAHATL NO AAaHHbIM SHEPreTUYeCcKoro nacnopTa.

15.2. KOHTpO/b Ka4ecTBa W COOTBETCTBME TEMJIOBOM 3aLMTbl 34aHUN U OTAE/IbHbIX €ro 3/IeMeHTOB
Hopmam CHuM 23-02 npu 3KcnayatauuMm 34aHWN OCYLLECTBAAKTCA aKKpeaUTOBaHHbIMM [occTpoem
Poccun umcnbiTaTenbHbIMM  NabopaTopmMaAMKM NyTEM 3KCNEPUMEHTAZIbHOrO ONpPeseneHns OCHOBHbIX
rMokasaTenem Ha OCHOBE T[OCY[APCTBEHHbIX CTAHAAPTOB Ha METoAbl MCMbITAHUIA CTPOUTENbHbIX
MaTepManoB, KOHCTPYKUUIN M 0b6beKToB B LenomM. [pu HecooTBETCTBUM aKTUYECKUX MOoKasaTesnen
NPOEKTHbIM 3HaYeHMAM cieayeT pa3pabaTbiBaTb MEPONPUATUA MO YCTPAHEHUIO AedEKTOB.

15.3. OnpegeneHve TenNAOTEXHUYECKMX MNOKAa3aTenen (TennonpoBOAHOCTM, TEMJ0YCBOEHMUS,
BNAXKHOCTU, COPOLIMOHHBIX XapPaKTEPUCTUK, NapONPOHULLAEMOCTH, BOLOMNOI/IOWEHNA, MOPO3OCTOMKOCTH)
TEMNNION30/ALUMOHHDBIX MATEPMANOB U KOHCTPYKLUIN NPOU3BOAMUTCA B COOTBETCTBMM C deaepasbHbiMU
craHgaptamum: FTOCT 7025, TOCT 7076, TOCT 17177, TOCT 21718, FOCT 23250, FOCT 24816, FOCT 25609,
FOCT 25898, 'OCT 30256, FOCT 30290.

PacueTHble 3HaYeHUA TeNIOTEXHUYECKMX MOKasaTesiell MaTepMaNoB U KOHCTPYKUUIN onpeaensaoTt
cornacHo MNpunoxenuto [, nan no metoamke, npuseneHHon B NMpunoxeHum E.

15.4. OnpepgeneHne TENAOTEXHUYECKMX XapPaKTEPUCTUK (CONPOTMBAEHUA Tensonepesade U
BO34YXOMPOHULAHUIO,  TEMNOYCTOMYMBOCTH,  TEMJOTEXHUYECKOM  OAHOPOAHOCTM)  OTAENbHbIX
KOHCTPYKTUBHbIX 3/IEMEHTOB TEMJ0OBOW 3aliMTbl BbINOJHAT B HATypPHbIX Yycnosuax Anbo B
NabopaTopHbIX YCNOBUAX B KAMMATUMYECKUX Kamepax, a TaKKe MeToLaMKM MaTeMaTUYeCcKoro
MOZEeNNPOoBaHMA TeMMEePaATypPHbIX Nosael Ha 9BM cornacHo FOCT 25380, FOCT 26253, FOCT 26254, TOCT
26602.1, FOCT 26602.2, FOCT 26629, TOCT 31166, FOCT 31167.

15.5. Knacc aHepreTnyeckon sppeKTUBHOCTU 34aHUS Ha CTaAMMU SKCMyaTauum npucBamsBaeTca no
OAHHbIM HATYPHbIX TENJI0TEXHMYECKUX UCMbITAaHUIA HE MeHee YeM Yepes rof nocse BBOAA 34aHUA B
akcnayataumio. [puUcBOEHME Knacca 3SHepretTMyecko 3¢pEPeKTUBHOCTM MPOU3BOAUTCA MO CTENEHU
OTK/IOHEHUS1 yAe/IbHOTO pacxofa TenaoBOM 3Heprun (NoslydeHHOro B pesy/nbTaTe WCMbITaHWUIA U
HOPMa/IM30BaHHOIO B COOTBETCTBUMU C pacyeTHbIMK ycaoBusamM cornacHo TOCT 31168) B cpaBHEHUM C
pacyeTHbIMWU MO AaHHbIM HOpMam B cooTBeTcTBuM ¢ Tabanueir 3 CHuM 23-02. YcTaHOBAEHHbIN Knacc
3HepreTnyeckom aPpdeKTUBHOCTU CaedyeT 3aHECTU B SIHEPreTUYECKUIM NAacnopT 34aHus.

15.6. MMpwn ycTaHOBNEHMM Knacca 3HepreTuyeckom 3PGEeKTUBHOCTU ANA NOCTPOEHHbIX WU
PEKOHCTPYMPOBAHHbIX (KaNUTaNbHO PEMOHTUPYEMbIX) 34aHUIA cornacHo Tabauue 3 CHulM 23-02:

- A 1 B ("o4eHb BbiCOKMIA" 1 "BbicOKKMIA"), noapaaHble N ApyrMe opraHWsauMu, y4acTBOBaBLUME B
ero MpOeKTUPOBaHUM U CTPOUTENbCTBE, a TaKXe MpeanpuATUA-U3rOTOBUTENM  NPOAYKLMM,
CNocobCcTBOBABLUME AOCTUMKEHMIO 3TOTO KNAcca, CneayeT SKOHOMUYECKU CTUMYIMPOBATD;

- D ("HM3KM"), cnegyet npegycmaTtpuBaTth WTPadHbIE CAHKLUUM.

MopAfOK 3KOHOMMYECKOrO CTUMY/NMPOBAHUA MAM  WTpadHble CaHKUMKM  onpeaensawrTca
3aKOHOAaTeNbCTBOM cybbekToB DPegepaunm n pelleHUAMMN X agMUHUCTPALLUNA.

15.7. MNMpun ycTaHOBAEHUM Kjacca 3HepreTudeckon 3GGEeKTUBHOCTM ANA CYLLeCTBYHOWMX 34aHUN
cornacHo tabauue 3 CHuN 23-02:

- D ("Hu3KkniA"), cnepyeT npesycMaTpuBaTb MEPOMNPUATMA MO MOBbIWEHUIO 3HEPreTUYecKown
3G PEKTUBHOCTM 3TOrO 34aHMA NyTEM PEKOHCTPYKLMM cornacHo pasaeny 10 HacToAwero CBoaa npasu;

- E ("oyeHb HM3KMIA"), pPEKOMEHAYIOTCA MEepPOnpUATUSA MO MOBbLILEHUIO 3SHEpreTUYecKom
3pPEKTUBHOCTM 3TOFO 34aHUA NMYTEM PEKOHCTPYKLMU B BAMMKANLLEN NepCneKTUBE COMrNacHO YKa3aHMAM
pasgena 10.

MopAagoK ovyepefHOCTN PEKOHCTPYKUMU 34aHWIA MO MOBbIWEHUIO WX 3HeproadpdeKTUBHOCTU U
yCcnoBua GUHAHCMPOBAHUA PEKOHCTPYKLMU ONpenensatoTca peweHuAMU agMUHUCTPaLMK CcybbekToB
depepaumnn.

16. COCTAB U COOEPXAHUE PA3AENA
MPOEKTA "SHEPTO3®PEKTUBHOCTb"

16.1. O6bwue nonoxeHmsn



16.1.1. TpoekT 34aHMsa [O/MKEH codeprkaTb pasgen "dHeprosadpdpeKTUBHOCT" corfacHo
TpebosaHmam CHuM 23-02, CHuM 31-01 n CHuM 31-02. B atom pasaene AoaHbl ObiTb NpeacTasB/ieHbl
CBOAHbIE  MOKa3aTe/n 3HeprosdPeKTUBHOCTM  MNPOEKTHbIX peweHUn. CBOAHble NOKasaTenu
3HeproapPeKTUBHOCTM A0/KHbI BblTb CONOCTaBAEHbI C HOPMATUBHbLIMM MOKA3aTENAMMU CTPOUTENBHbIX
HOpPM. YKa3aHHbI/ pasgen BbINOAHAETCA Ha CTaaUAX NPeanpOeKTHON U MPOEKTHON AOKYMEHTaLUM.

16.1.2. Mpu HeobxoammocTn K paspaboTke pasgena "IHeproapdeKTUBHOCTL" 3aKaszuMKoOmM U
NMPOEKTUPOBLLMKOM MPUBNEKAIOTCA COOTBETCTBYIOWME CMEUMANUCTBI M 3KCAEPTbl U3 ApYrux
opraHmMsauuii.

16.1.3. OpraHbl 3KcnepTUsbl AO/IXKHbI OCYLLECTBAATL NPOBEPKY COOTBETCTBMA AaHHbIM HOpMaM
npeanpPoeKTHOMN M NPOEKTHON AOKYMEHTaLMW.

16.2. CogeprKkaHue pasgena "dHeproapdekTuBHOCTL"

16.2.1. Pasgen "dHeproadpdeKTMBHOCTL" AOMKEH coaepKaTb SHEPreTUYEeCKUn NacnopT 34aHUA C
NOSICHUTENIbHOM 3aMMUCKOM M COOTBETCTBYIOWMMM pacyeTaMM, KNacCbl sHepreTmyeckom apdeKTUBHOCTH
3faHMA B cooTBeTcTBUMU € Tabauueint 3 CHul 23-02, 3aKkntoyeHWe O COOTBETCTBMW MPOEKTa 34aHUS
TpeboBaHMAM HACTOALLMX HOPM WU PEKOMEHAAUMN NO MOBbIWEHUIO 3HEpPreTuyeckon spGeKTUBHOCTU B
cny4Yae HeobxoaAMMOCTU A0PabOTKM NPOEKTa.

16.2.2. NoacHUTeNbHaA 3anNUCKa pasgena A0KHA coaepKaTb:

a) 06LLYIO XapaKTePUCTUKY 3aNPOEKTUPOBAHHOIO 34aHuUS;

6) cBegeHMs O MPOEKTHbIX pPEeLIeHUsX, HanpaB/ieHHbIX Ha noBbiweHne 3PPEeKTUBHOCTU
NCNOJIb30BaHUA SHEPTUN:

- pacyeTHble NMOKA3aTeNN U XapPaKTEPUCTUKN 30aHUSA;

- OMWCaHME TEeXHUYECKUX PELUEeHUN OrparkaatoWwmx KOHCTPYKLMN C pacyeTom MpuBeneHHOro
CONPOTUBAEHUA Tennonepeaade C NPOTOKOJAMU TEMJIOTEXHUYECKMX UCMbITAHWN, NOATBEPKAAOLWMMU
NPUHATblE PacyYeTHble TenJ0TEXHMYECKME MOKA3aTENN CTPOMUTE/IbHbIX MaTepManoB U KOHCTPYKUMIA M
cepTMdMKaTbl COOTBETCTBUA AN1A CBETOMNPO3PaYHbIX KOHCTPYKLUN;

- NPUHATbIE BUAbl NPOCTPAHCTBA MO HUXHUM W HAZ BEPXHEM 3Ta*KaMM C YKa3aHUeM TemnepaTtyp
BHYTPEHHEro BO34yxa, MPUHATLIX B PAacyeT, HanuyMe MaHCaApPAHbIX 3TAXKeM, UCNOb3yeMbIX ANA KUbA,
TaMbypoB BXOAHbIX ABepei BeCTUDOI01eN, OCTEKIEHUA NOAKNN;

- TEN0TEXHUYECKUE pacyeTbl OrParkAatoLLMX KOHCTPYKLLNI;

- TeNI0TEXHUYECKUE pacyeTbl TENIOT0 Yepaaka U Texnoanonbs;

- NPUHATbIE CUCTEMbI OTOMIEHWUA, BEHTUNAUMU U KOHAMUMOHMPOBAHUA BO3A4yXa, CBEAEHMUA O
Ha/ YUK NPUBOPOB yUYeTa U PerynnpoBaHus, obecneunsaroLmnx 3GpPeKkTMBHOE NCMNOb30BaHNE SHEPTUY;

- cneumanbHble NpMembl NOBbILWEHUA 3HEPro3adpPEKTUBHOCTM 34aHMA, B TOM YMCe YCTPOMCTBA MO
NacCMBHOMY MCMO/Ib30BAHUIOD CONNHEYHOM SHEPTUU, CUCTEMbI YTUAN3AUUM TENNOTbI BbITAKHOIO BO34YyXa,
Tennousonauma TpybonpoBOAOB OTOM/IEHMA W rOpPAYEro BOAOCHAOXKEHWUs, MPUMEHEeHWe TennoBbIX
HACOCOB M NpoYee;

- MHpopmMaLMio O pasMelleHUM UCTOYHUKOB TEMJIoCHabXKeHus ans obbekTa. B HeobxoAMMbIx
CNy4Yyasx NpUMBOAMTCA TEXHMKO-I3KOHOMMYECKOe 06O0CHOBaHME 3HeprocHab)KeHua OT aBTOHOMHbIX
WUCTOYHUKOB BMECTO LLEHTPA/IM30BAHHbIX;

B) pacyeTbl Ten/JiosHepreTUYecKUx rnoKasaTesiell U COMoCTaBAEHME MPOEKTHbIX PELUEeHUIt B YacTu
aHepronoTpebseHna c TpeboBaHNAMM AAHHbBIX HOPM.

Mpumep cocTaBieHuA pasgena "IHeprosadpdeKTUBHOCTL" OOLLECTBEHHOTO 343aHWUA NPUBEAEH B
Mpunoxxenuu A.

17. COCTABJIEHUE SHEPTETUYECKOIO NACMOPTA 30AHUA

17.1. DHepreTMYeCcKMin MacnoOpPT FPa*KAAHCKOro 34aHuA cnegyeT paspabaTbiBaTb COrNacHo
TpeboBaHMAM 12 CHuIM 23-02 ans KOHTPOAA KayecTBa Npu CTPOUTENbCTBE M SKCMAyaTaLum 34aHNIA.

17.2. DHepreTMYecKMii NAcnopT AOJIKEH BXOAWTb B COCTaB MPOEKTHOM M MNPUemMocAaTovHOM
OOKYMEHTaLMM BHOBb BO3BOAMMbBIX, PEKOHCTPYMPYEMBIX, KanuTaibHO PEMOHTUPYEMBbIX 34aHUN, Npu
ocyuiectBneHnmn GyHKumin nHenekumert FTACH 1 npu npuemke 34aHMA B SKCNyaTaumio.

17.3. PeweHue o BbIBOpE IKCMNYATUPYEMbIX 34aHUIN AN 3aM0NHEHNA SHEPTEeTUYECKOro NacrnopTa



OTHOCMUTCA K KOMMNETEHLMM OPraHOB aAMUHUCTPaLMK cybbekToB Peaepaumn.

17.4. [aHHble, BK/IOYEHHble B 3HEPreTMYeckMi nacnopT 34aHuA, AOJIKHbI M3naratbCs B
HUKeNnpuBeaeHHOM Nocea0BaTeIbHOCTU:

- cBeAeHus o Tune U GYHKUMOHA/IbHOM Ha3HauYeHUM 34aHus, ero aTaXKHOCTU U 0bbeme;

- AaHHble 06 06bEMHO-MNAHUPOBOYHOM PELUEHMM C YKa3aHMEM [aHHbIX O reoMeTpUYecKnUx
XapaKTEPUCTUKAX WU OPUEHTAUMW 34aHUA, NAOWAAM €ero OrparkAaloWmux KOHCTPYKUMA WM nona
OoTan/inBaeMblIX NOMELLEHUI;

- KIMMATUYECKME XapPaKTEPUCTUKM paioHa CTPOUTENbCTBA, BK/OYAn AaHHble 06 OTONUTE/IbHOM
nepuoae;

- MPOEKTHble AaHHble MO Tena03aWmTe 34aHMA, BK/IKOYalOWMeE MNPUBEAEHHbIE COMPOTUBJIEHUA
Tennonepeaaye, Kak oTAe/IbHbIX KOMMOHEHTOB OrParkAatoLmnX KOHCTPYKLUMIA, TaK U 343aHMA B LE/IOM;

- MPOEKTHble AaHHbIe N0 CMCTEMAM NoAAepKaHUA MUKPOKIMMATA U cnocobam X peryimpoBaHus
B 3aBMCMMOCTM OT U3MEHEHMA KAMMATUYECKUX BO3AEMNCTBUI, MO CUCTEMAM TENNOCHAOKEHMA 3aaHUS;

- MPOEKTHble TeNNO3HEpPreTUYECKMe XapaKTePUCTUKU 34aHUA, BKAKOYAlOWMeE yaenbHble pacxogbl
TEn/n0BOM 3HEPIMM Ha OTOMJIEHME 3[4aHUSA B TEYEHME OTONUTE/IbHOrO Nepuoaa Nno OTHOLWEHUIO K 1 m2
oTanauBaemon naowagu (mam 1 m3 oTanauMBaemoro obbema) M rpagyco-CyTKam OTOMUTESIbHOro
nepuoaa;

- M3MEHEeHMA B NOCTPOEHHOM 34aHUM (06bEMHO-NNAHUPOBOYHbIE, KOHCTPYKTUBHbIE, CUCTEM
noaAepKaHUsA MUKPOKAMMATA) NO CPaBHEHMUIO C NPOEKTOM;

- pesynbTaTbl UCMbITaHUA 3HepronoTpebneHna M TENNOBOW 3alMTbl 34aHUA NOCAE FOAMYHOTO
nepuvoaa ero sKcnayataumu;

- KNacc aHepreTuyeckoi apGeKTUBHOCTM 34aHUS;

- PEKOMEHAaLMK NO NOBbIWEHUIO IHEPreTUYeckon 3pPeKTUBHOCTU 34aHMUA.

17.5. DHepreTuyeckan apdeKTUBHOCTb 34aHNA ONpeaenaeTca no cneayowmm KpuTepmam:
qdes
yAENbHbIM pacxos TensoBOM 3HEepPrMM Ha OTOMJIeHWe B TeYyeHMe OTOMUTEeNbHOro nepuoga

KO/ (M2 x °C x cyT) [kO/(M3 x °C x cyT)];
Kk
rMokKasaTte/ib KOMMaKTHOCTU 3a4aHua ¢, 1/m;

obuwuit KoapdpuumeHT Tennonepenaun 3gaHns Kn , BT/(M2 x °C);
NpuUBEAEHHbIN KO3POMUMEHT Tensonepedaym 34aHUA Yepe3 Hapy)KHble orpakgatolime
tr
KOHCTpyKUumMn M, BT/(M2 x °C);
inf
YC/IOBHbIN KO3dDUUMEHT Tensonepegayn 3gaHuMa M | yyuTbIBAlOWMI TensonotTepu 3a cuyet
NHPUNbTPaLMU U BeHTUAAUMK, BT/(M2 X °C);

o n -1
KPaTHOCTb BO3,CI,yXOO6MEHa 34aHWA 32 OTONUTENIbHbIW Nepuoa 2, e

KoadPuumMeHT ocTekneHHocTH dpacasa 3gaHums f.

17.6. UcnbITaHUA M NPUCBOEHME Klacca SHepreTMyeckon spdeKTUBHOCTU AOKHbI BbINOAHATLCA
He3aBUCUMbIMW OpraHM3aumMamm (prupmamm), akKkpeaUTOBaHHbLIMKU B YCTaHOBIEHHOM nopagke. B caydae
NnoslydeHuA pesyibTaTa WMCMbITAHUA HUXKe "HOPMaNbHOrO" YPOBHA WHCMEKTUPYIOLLEN OpraHu3auum
cnepyet pa3paboTaTb HeE3amegAUTE bHbIE MEPbI MO NOBbILEHMIO SHEPrO3dPEKTUBHOCTM 34aHUS.

17.7. AnA cywecTBylOWwmMX 34aHUIA SHEPreTUYeCcKMiA NacnopT 34aHMA caeayeT paspabaTtbiBaTb No
3343HUAM OpraHM3auMi, OCYLLECTBASIOWMX SKCMAyaTaUMUIO Xunoro poHaa v 34aHUM obLLecTBEHHOro
HasHayeHuA. MpM 3TOM Ha 343HUA, UCMOJIHUTENbHAA AOKYMEHTAUMA HA CTPOUTENbCTBO KOTOPbIX He
COXpaHWaacb, 3HepreTMYeckMe nacnopTa 34aHWA COCTaBAAIOTCA Ha OCHOBe MaTepuwanos bropo
TEXHUYECKOM MHBEHTApM3aUMKM, HATYPHbIX TEXHUYECKMX 06CnefoBaHUN U U3MEPEHUI, BbIMONHAEMbIX
KBaMPUUMPOBAHHBIMW CNELMANNCTAMUN, UMEIOWMMMN JIMLLEH3UIO HA BbIMNOJHEHWE COOTBETCTBYOLWMX
pabor.

17.8. Ona KuablX 303aHUA C NPUCTPOEHHBIMW HEXUABIMW MOMELEHUAMWU 3SHEpPreTUYeckne
nacrnopTa c/ieayeT, KaKk NpaBu/o, COCTABAATb PAa3fesibHO MO XKUAOM YacTU U KaXKAOMY NPUCTPOEHHOMY
HeXXMnomy 610Ky; O BCTPOEHHbIX MOMELEHUA OBOLWECTBEHHOrO Ha3HAYeHWs KUAbIX 34aHWK (He
BbIXOAALLMX 33 MPOEKLMIO KMAOM 4YacTU 34aHMA) SHEPreTUYEeCcKUn MnacrnopT COCTaBAfETCA KaK Aans
OAHOrO 34aHus.



18. 3ANOJIHEHUE SHEPTETUYECKOIO MACIOPTA XWOIo 34AHNA

dopma 3HepreTmyeckoro nacnopra 3gaHua npusegeHa B npunoxenHun [ CHull 23-02. Mpumep
ero 3anoJIHeHWA ANA KWUAOro 34aHuA npuBeAeH Hwxke M B Tabaumue 20. MeToguKa pacyeTa
TEN/JIOTEXHUYECKUX W SHepreTUYecKMx MapameTpoB Ha nNpumepe 3STOro 34aHuA npusedeHa B U.2
MpunnoxxeHua U.

Mpumep

[eBaTnatarkHoe 3-CeKUuMOoHHOe Xunoe 3gaHne cepmn 121 npegHasHavyeHO gnsA CTPOUTENbCTBA B T.
TBepu. 3aaHnNe COCTOUT M3 ABYX TOPLEBbIX CEKUMIA U ogHOW pagosBon. Obuwee uncno keaptup - 108.
CTeHbl 34aHUA COCTOAT U3 TPEXCNOMHbIX Kee3006eTOHHbIX NaHenen Ha TMBKNxX CBA3AX C yTenIUTeNeM U3
NMEeHOMNO/IMCTMPONA, OKHA - C TPEXC/OWHbIM OCTEK/NIEHMEM B pPasfe/ibHO-CNapeHHbIX AepeBAHHbIX
nepennertax. Yepaak - TeNAbli, NOKPbITUE - TPEXC/IONHbIE KeNne306eTOHHbIe NAUTLI C YTEMNIUTENEM U3
neHononuctMpona. Texnognonbe C pa3BoAKOM TpybonpoBogoB. 3paHWe MOAKAOYEHO K
LEHTPa/IM30BaHHOM CcUCTEME TensoCHabXeHUs U MMeeT OAHOTPYOHYl CUCTEMY OTOMJIEHMA C
TepmMmocTaTamm 6e3 aBTOpery/IMpoBaHNs Ha BBOAE.

Tabnunua 20
I'Ipwmep 3aMNOJIHEHUNA SHEepPreTn4YeCcKoro nNacnopTa Xnaoro 3gaHuAa
O6wasn nHpopmaumsa
JlaTa 3anojsiHeHMs (4YMCJIO, MecsHll, I'0xn)
Anpec 3pmaHUA r. TBepb
PazpaboTumk npoekKTa UHUMSIDxmtmma
Anpec m TesyedoH paszpaboTumka MockBa, JMMTPOBCKOE MOCCE,
96; Tem. (095)9762819
ndpp npoekTa Cepusa 121

PacueTHble ycnosua

N HamMeHOBaHME pacCueTHBIX ObosHa-| EzmmHuuel |PacueTHoe
o.I. IapaMeTpoOB YeHue VBMEPEHNSA | 3HaUYeHUue
CUMBOJIA | [IapaMeTpa

1 PacueTHas TeMmmnepaTypa t °C 20
BHYTPEHHETO BO3Oyxa int

2 PacueTHasa TeMmmnepatrypa t °C -29
HapyXHOT'O BO3IOyXa ext

3 PacueTHasa TemIepatrypa TeIJIOTO t °C 14
yepnaxa c

4 PacueTHasa Temnepartypa t °C 2
TEeXINOIINOJb S c

5 [IpONOIIXNTENIEHOCTE OTONMTEJIBHOTO | Z cyT 218
nepuona ht

6 CpenHaa TeMIepaTypa HapyXHOTO t °C -3,0
BO3IOyxXa 3a OTONUTEJILHEI IIepUOn ht

7 I'panyCo-CyTKM OTONUTEJILHOI'O D °C x cyT [5014




|nepmona | d |
MpogonkeHue Tabanupl 20
CDYHKLI,MOHaI'IbHoe Ha3HavyeHune, TMn N KOHCTPYKTUBHOE
peweHne 30aHNA
8 HasHaueHue Kutoe
9 PasMelleHre B 3acCTpPOMKe OTnesIbHO CcTosAlee
10 Tun MHOTO®TaxHoe, 9 sTaxen
11 KOHCTPYKTUBHOE PEleHMue KpynHomnaHesibHOe, Xejie300eTOHHOE
I'eomeTpmquKme N TENNTIO3HEPIreTUYECKMUE NMOKa3aTen
N [lokazaTesnsb OGosHa- |Hopma- Pacuer- |d®akTu-
. yeHue TUBHOE HOe yeckoe
rnoxasza- |3HaueHue | (IPOeKT- |3Haue-
Tend u rnoxasza- |[Hoe) HUE
eIVHMLEL |Telns 3Ha4YeHMe |[IoKa~-
nsMepe- nokasa- |3aTensa
HUSA Tesns
1 2 3 4 5 6
I'eomMeTprueckue Mnokasz3aTesin
12 Ofmasa mJomalb HapyXHBEIX sum
orpaxIaliMX KOHCTPYKLMM A , M2 - 5395
3OaHUsa, B TOM YMCJTE: e
CTeH A, M2 - 3161
w
OKOH M OaJIKOHHEIX IOBepel|A , M2 - 694
F
BUTpPaxemn A, M2 - -
F
borapen A, M2 - -
F
BXOIOHEIX IBepeM 1 BopoT |[A , M2 |- -
ed
IIOKPHITUM (COBMEUEHHBIX ) A, M2 - -
c
YepnadHBIX [IE€PEKPEITUM A, M2 - -
(xoJlomHOTO dYepmaka) c
IIEPEKPEITUI TEIJIBIX A, M2 - 770
yepnakos c
IIEPEKPEITUI Hal Tex-— A, M2 - 770
[IOIIIOJIb AMU f
IIEPEKPEITUM Hal HeoTan- |[A , M2 - -
JIVBAaeMBIMM IIONBaJIaMU MUJIIU f
IIOIIIOJIb IMU
IEPEeKPETUM Han npoesmna-|A , M2 - -
MM M IIOHO BSpkKepaMu £
nojla o TPYHTY A, M2 - -
f
13 [Inomanbk KBAPTUP A, M2 - 5256
h
14 [losle3Hadg IJomalb A, M2 - -
(oBmeCcTBEeHHBEX 3OAHWNM) h




15 [Iyomanb XMUJIEIX ITOMEeIleHMN A, M2 - 3416
1
16 PacueTHasa mJjomalb A, M2 - -
(oBueCcTBEeHHBEX 3IaHUM) 1
17 OTanymBaeMel oOBLeM vV, M3 - 18480
h
18 Kosdbdmumenr ocrerksieHHocTu | f 0,18 0,18
bacama 3maHuUda
19 [lokazaTesb KOMIAKTHOCTU des 0,32 0,29
30aHUA k
e
TenynosHepreTUUYECKMe [OoKaszaTeu
TenJoTeXHUUEeCKMe MoKazaTesu
20 [IpMBeDeHHOE CONPOTUBJIEHME | T
TenJjonepenade HapPyXHBIX R, M2 X
oOTpaxXIeHMN 0
x °C/BT
CTeH R 3,16 2,65
W
OKOH UM OaJIKOHHEIX IBepel|R 0,526 0,55
F
BUTpPaxen R - -
F
bonapen R - -
F
BXOZIHEIX IOBepeM M BOpoT [R 1,2 -
ed
IIOKPHITUM (COBMeleHHBX) [R - -
c
YepIauyHbIX [IEePEeKPHETUN R - -
(XOJIOOHBEIX YepIakoB) c
IIEPEKPEITUI TEIJIBIX R 4,71 4,71
JyepmakKoB (BKJOUYASA C
IIOKPEITHE)
IIEPEKPHTHUM Hazn Texmnona- [R 4,16 4,16
IOJIb AMU f
IEPEeKPLETUM Han HeoTamn—- (R - -
JVBAEMBIMY ITOINBAJIAMU UV f
IIOOTOJIb IMU
IIepeKpETU Han npoeszna- (R - -
MM UM IOI B3pKepaMu f
nojila o TPYHTY R - -
f
21 [IpuBeOeHHEY KO3QOUUMEeHT tr - 0,519
Tenjionepenaum 3OaHuUAa K
m
Br/ (M2 X
x °C)
22 KpaTrHOCTE BO3OyxXOOOMEHAa -1
30aHUS 3a OTOIMTEJIbHBIM n, u 0,671 0,671
nepron a
KpaTHOCTE BO3IOYyxXOOOMEHAa -1
IPpY MCIHBITaHUAX n , 4 4,0 -




(mpu 50 Ia) 50

23 YCJIOBHBEIM KOB30OMLMEHT inf
Tenjonepenauy 3OaHud, K , - 0,573
YUUTHEBALIMY TENJIONOTEPN m
3a cueT MHOMUIbTpauuM U Br/ (M2 x
BEHTUJIALNNA x °C)
24 O6mmit KO3bPULIMEHT K , - 1,092
Tenjonepenauy 3IaHudg m
Br/ (M2 X
x °C)
DHepreTHuyeCcKMe oKaszaTesn
25 Ofuye TEeIJIONOTEPU uepes Qo , MIx |- 2552185
orpaxiamniyilo OD0O0JIOUKY h
3I0aHUS 3a OTONUTEJIbHHMN
nepron
26 YnoesipHEIE OBITOBEIE q ’ 14,5
TENJIOBHIOEHUS B 3OAaHUU int
Br/M2
27 BEITOBEIE TEJIONOCTYILJIEHUS |Q , - 932945
B 3IaHMEe 3a OTOINMTEJIbHEBIN int
nepmon MIx
28 TenjJonocTynjeHus B 3maHme |Q , MIx |- 255861
OT COJIHEUHOM pamvaluuy 3a S
OTONMUTEJIbHEIM [IEePUOL
29 Pacxol TeNnJIOBOM SHepI'Mu y - 1970491
Ha OTOIIJIEHMEe 3IaHUug 3a Q , MIx
OTONUTEJILHEI NEPUOL h
KosdodmumeHTH
30 PacueTHb KO3bOULIMEHT des (0,5
sHepreTuueckol s0deKTMB- |3ICUIIOH
HOCTY CUCTEMHl LIEHTPAaJIM30— 0
BAHHOT'O TEIJIOCHAOXeHUsS
3I0aHUs OT MCTOUHMKA
TETIJIOTH
31 PacueTHB KORbOOULIMEHT SIICUJIOH -
DHepreTnudeckom 30dexTUnB-— des
HOCTY IOKBAPTUPHEIX U
aBTOHOMHEIX CUCTEM TeIlJio—
cHaDXeHMS 3OaHUsS OT
MCTOUHMKA TEIIJIOTH
32 Kosbduumenr sbdbexTmBHOCTU |3eTa 0,85
aBTOPETryYyJIMPOBaAHMUS
33 Kosdduumenr yuera BCTpeu- |k 0,8
HOTO TENJIOBOTO IMOTOKAa
34 Kosdpouumenr yuera momnosyi— |Bera 1,13
HUTEeJIbHOT'O TelJionoTpedie— h
HUSA

OKoH4aHue Tabanubl 20



N IllokazaTesb OBbo3HaUeHMre Hopma- |[®axTu-—
II.11 IIoKas3aTesyld " TUBHOE JgeckKoe
SIOMHN)Ia VM3MEPEHNMHd | 3Haue— 3Haue-—
HUEe HUEe
noxa- rnoxa-
3aTensa |3arend
KomMmmnyiekCHEIE NOKa3aTen
35 PacueTHBM yIOEJIBbHBI PaCcCXon des 74,77
TEIJIOBOV SHEPIMM Ha q , [-]
OTOIJIEHME 3BHOAHUSA h
xkIx/ (M2 x °C x
cyT), [xIx/ (M3 x
°C x cyT) ]
36 HopMupyeMelll yIOeJlbHBIM req 76
pacxon TEeIJIOBOM »2HepIuu q , [27,5]
Ha OTOIJIEHMEe 3IOaHUA h
xkIx/ (M2 x °C x
cyT), [xIx/ (M3 x
°C x cyT) ]
37 Kiacc sHepreTMueckoM "HopMaJibHbeI" C
sbbexTUBHOCTHU
38 CoOTBETCTBYET JIM INPOEKT Ia
3O0aHMA HOPMaTMBHOMY
TpeOOBaHUIO
39 HopabaTEBaATEL JIM [IPOEKT HeT
3IaHUs
Cm. nsobparkeHue gaHHOro rpapuyeckoro obbLekTa
Krnacc sHepreTmueckon YCTaHOBJIEHHEBIM PexomeHnpmaumum
20bekTUBHOCTM (IOMarasOoHH) , KJlacc,
xIx/ (M2 x °C x cyT) xIx/ (M2 x °C x cyT)
HoBEIE M PEKOHCTPYMPYEMBIE 3HOaHUA
A PucyHOok OueHb BHEICOKUM OKOHOMMUECKOE
<37 CTUMYJIMPOBaHMKE
B PuCYHOK BEICOKUM To xe
38 - 68
C PucyHOK HopMaJlbHBHM <-- C
69 - 80 74,77
CymecTByolMe 30aHUA
D PucyHOk HuBKUMI KesmaTenbHa
81 - 133 PEKOHCTPYKUMUSA
E PucyHox OueHb HU3KUM Heobxonuma
>134 PEKOHCTPYKUMUSI
B OJmxaluee
BpeMda

YKasaHMsa IO IIOBHIUEHMI0O SHEPTeTUUYeCKOM 30beKTMBHOCTU




| 40 | Pexomenmyem:

41 [lacnopT 3aloJiHEH

OpraHmuszaumusa
Ampec m TenedoH
OTBETCTBEHHEM MCIOJHUTEJb

MpunoxeHue A
(cnpaBoyHoe)

MEPEYEHb NCMNO/1Ib3OBAHHbLIX HOPMATUBHbLIX JOKYMEHTOB
B HacToawem Ceoae npaBu NCMOAb30BaHbl Cneaytolime JOKYMEHTbI:

CHwuN 23-01-99* CtpouTtenbHaa KanmaTonorms

CHwu1MN 23-02-2003 TennoBas 3aWmTa 34aHUI

CHwuIN 23-05-95* EcTecTBEHHOE U UCKYCCTBEHHOE OCBELLEHME

CHwuM 31-01-2003 34aHKUA *KUNble MHOTOKBApPTUPHbIE

CHwnIM 31-02-2001 Joma *Kunble 0o4HOKBAPTUPHbIE

CHwuM 41-01-2003 OTonneHue, BEHTUAALMA U KOHOULMOHUPOBAHME
CHwuM 41-03-2003 TennoBasa nsonauusa obopynosaHus U TpybonpoBoaoB
CHuN 2.08.02-89* O6LLECTBEHHbIE 34aHMA U COOPYHKEHUA

KoHcynbTaHTIAKOC: NpumeyaHue.
FOCT 8.207-76 yTpaTun cuay Ha tepputopumn Poccuitckont Pepepaummn ¢ 1 aHsapa 2013 roga B
cBA3n c BBegeHnem B gelicteme FOCT P 8.736-2011 (MpuKas PocctaHaapTa ot 13.12.2011 N 1045-cT).

IFOCT 8.207-76 F'CU Mpsimble N3MEPEHUA C MHOFOKPaTHbIMM HabatoaeHuamn. Metoabl 06paboTku
pe3ynbTaToB HabAtoAeHUI. OCHOBHbIE MONOKEHMNSA

FOCT 12.1.005-88* CCBT Obuwime caHUTapHO-TMrMeHnYeckne TpeboBaHUs K BO34yxXy paboyeit 30HbI

FOCT 111-2001 Crekno nucrtoBoe. TeXHUYeCcKmne ycnoBusa

FOCT 379-95 Knpnuy n KamMHW CUNNKATHbIE. TEXHMYECKUE YyCNoBUA

FOCT 530-95 Knupnuy n KamHmn Kepammyeckue. TexHU4eckue ycnosua

FOCT 931-90 /lucTbl M NoNoCbl NaTyHHble. TexHUYecKue ycnosus

FOCT 2695-83 Nunomatepmanbl INCTBEHHbIX NOPOA. TEXHUYECKME YyCNOBUA

FOCT 2697-83* MepramuH KpoBesibHbIA. TeXHUYECKME YCN0BUA

FOCT 4598-86* ManTbl ApeBECHO-BOJIOKHUCTbIE. TEXHUYECKUE YCN0BUSA

FOCT 4640-93* BaTa mMHepasibHasA. TeXHUYecKue ycaosus

FOCT 5578-94* LllebeHb U NMECOK U3 LUNAKOB YEPHON M LBETHON MeTannyprum gns 6eToHoB.
TexHuuyecKkne ycnosus

FOCT 5742-76 U3pgenuns us ayencTbix 6€TOHOB TENIOM30NALNOHHbIE

FOCT 5781-82* Cranb ropsuyekataHaa A1d apMUPOBAHUA KeNes3obeTOHHbIX KOHCTPYKLMNA.
TexHuuyecKkne ycnosus

FOCT 6266-97 JINCTbl TMNCOKAPTOHHbIE. TEXHMYECKUE YCNOBUA

FOCT 6428-83 NAunTbl rMNcoBble gnA Nneperopoaok. TexHn4eckme ycnosus

FOCT 6617-76* BUTyMbl HedTAHbIE CTPOUTENbHbIE. TEXHUYECKNE YCNoBUA

FTOCT 7025-91 Kupnuy M KaMHM Kepamun4yeckMe U CUAMKaTHble. MeTtoabl onpeaeneHua
BOAOMNOTNOLWEHUA, NNOTHOCTU N KOHTPOA MOPO30CTOMKOCTH

FOCT 7076-99 Matepuansl U usgenua ctpoutenbHole. MeToapl onpeaeneHna Tenn1onpoBogHOCTM
N TEPMMUYECKOro CONPOTUBAEHMA NPU CTALLMOHAPHOM TEM/IOBOM peXume

FOCT 7251-77* NuHoneym NO/NIMBUHUNXNOPUAHBIA Ha TKAHOM W HeTKaHo noAoCHOoBE.
TexHu4yecKkne ycnosus



FOCT 7473-94 Cmecu 6eToHHble. TexHM4YecKme ycaoBua

IFOCT 8486-86*E MNMunomaTepuansl XBOMHbIX NOpoA. TeXxHUYecKue ycnoBus

FOCT 8673-93 MNaunTbl paHepHble. TEXHUYECKUE YCNOBUSA

FOCT 8736-93 MecoK Ana cTpoutensHbix paboT. TexHUYecKkue ycnosus

FOCT 8740-85* KapToH 0611LLOBOYHbINA. TeXHUUYECKNE YCNoBUA

FOCT 8904-81* MMauTbl APEBECHO-BOJIOKHUCTbIE TBEPAble C JIAKOKPACOYHbIM MOKPbITUEM.
TexHuyeckune ycnosma

FTOCT 9128-97 Cmecn acdanbTobETOHHbIE [AO0POXHbIE, aA3POAPOMHbIE W acdanbToOETOoH.
TexHunyeckune ycnosma

FOCT 9462-88* JlecomaTepuasbl Kpyr/ible MCTBEHHbIX NOPOoA. TeXxHUYecKue yciosus

FOCT 9463-88* JlecomaTepuasbl Kpyr/ible XBOMHbIX NOpPOA. TEXHUYECKME YCI0BUSA

FOCT 9480-89 MAnTbl 06/1MLLOBOYHbIE MUEHBIE U3 NPUPOAHOIO KamMHs. TeXHUYECKNE YCNOBUS

FOCT 9548-74* BuTyMmbl HedTAHbIE KPOBEJIbHbIE. TEXHMYECKME YCNOBUA

TOCT 9573-96 MaAuTbl M3  MMHEPasbHOM  BaTbl HAa  CUMHTETMYECKOM  CBA3YIOLLEM
TEeN0U30MALMOHHbIEe. TeEXHUYECKMe ycnoBuA

FOCT 9583-75* Tpy6bl YyryHHble HaropHble, WU3roTOB/JIEHHbIE METOAAMWU LEHTPobeKHoro m
NnoslyHenpepbIBHOMO NNTbA. TeXHUYECKNE YCNOBUA

FOCT 9757-90 MpaBui, webeHb 1 NECOK UCKYCCTBEHHbIE NOpUCTble. TEXHUYECKUE YCNoBUA

FOCT 10140-2003 MAnUTbl TENNON3ONALMUOHHbBIE U3 MUHEPAIbHOMN BaTbl HA BUTYMHOM CBA3YIOLLEM.
TexHM4ecKne ycnosumsa

FOCT 10499-95 MWspenna Tennou3oNAUMOHHbIE U3 CTEKAAHHOrOWTanenbHOro  BOJIOKHA.
TexHunyeckune ycnosma

FOCT 10632-89* MNaunTbl ApeBeCHO-CTPYXKeUHble. TeXHUYecKue yciosus

FOCT 10832-91 NMecokK U webeHb NepANTOBbIE BCNyYeHHble. TEXHUYECKUE YCNOBUA

FOCT 10884-94 Cranb apmaTypHas TePMOMEXaHUYECKU YMPOYHEHHaa A/1A Kene306eTOHHbIX
KOHCTPYKLMN. TEXHUYECKME YCoBUA

FOCT 10923-93* Pybepoung,. TexHuyeckme ycnosus

FOCT 12865-67 BepMUKYyAUT BCMYYEHHbIM

FOCT 14359-69 Mnactmaccbl. MeToabl MexaHUYeCKMX UCnbITaHnin. O6wme TpeboBaHms

FOCT 15527-70* Cnnasbl MeAHO-UMHKOBbIE (naTyHn), obpabaTtbiBaemble AaBneHnem. Mapku

FOCT 15588-86 MNAnTbl NeHONOANCTUPOAbHbIE. TEXHUYECKME YCNOBMA

FOCT 16136-2003 NAUTbI NEPAUTOBUTYMHbIE TENION30NALMOHHbIE. TEXHMYECKMNE YCNOBUA

FOCT 16381-77* MaTepuanbl U U30eNNs CTPOUTESbHbIE TENI0M30NALMOHHbIe. Knaccudumkauma u
obLumMe TexHMYecKme TpeboBaHMA

FOCT 17177-94 Matepuanbl U U34eN1A CTPOUTE/IbHbIE TENNON30NSALUNMOHHbIE. MeToabl UCNbITAHUI

FOCT 18108-80* JInHONEeym NOAUBMHUNXIOPUAHBIA Ha TENA03BYKOU3O/MUPYIOLWLEA MOAOCHOBE.
TexHMYecKne ycnosumsa

FOCT 18124-95 Jlnctbl acbecTouemeHTHbIe N0CKue. TeXHUYECKNE YCNoBUS

FOCT 19177-81 NpoKnaaKu pe3nHoBble NOPUCTbIE YNIOTHAOWME TeXHNYECKME YCN0BUA

FOCT 19222-84 Ap60onuT 1 nsgenus us Hero. ObLLME TEXHUUYECKUE YCNOBUSA

FOCT 20916-87 TMAuTbl Tennou3ONALMOHHbIE U3 MNeHoMJacTa Ha OCHOBE pPe30/bHbIX
deHonodopmanbaernaHbix cMmos. TeXHUYecKne ycnosmsa

FOCT 21718-84 Matepuasbl cTtpoutenbHble. ANsanbKOMETPUYECKMIA METOL U3MEPEHMA BNAAXKHOCTH

FOCT 21880-94* MaTbl NPOLWMBHbIE U3 MUHEPA/IbHOW BaTbl TEMNOU30ALMOHHbIE. TeXHUYecKkne
ycnoBuA

FOCT 22233-2001 Mpoduan npeccoBaHHble M3 aNOMUHMEBBLIX CMNAABOB A5 CBETOMPO3PAYHbIX
orpaxaatoLmx KOHCTPYKL M. TexHUYecKme ycnosums

FOCT 22263-76 LLlebeHb M Necok U3 NOPUCTbIX FOPHbIX Nopoa,. TeXHUYEeCKne ycnoBuma

FTOCT 22950-95 [MAMTbl MUHEpanoBaTHble MOBbILEHHOMW KECTKOCTM Ha CUHTETUYECKOM
csAsyrouem. TexHM4YecKkne ycnosmsa

FOCT 23166-99 B10KKN OKOHHble. ObLMe TeXHUYECKME YCNoBMUA

FOCT 23250-78 Matepuanbl cTpouTebHble. MeToa onpeaeneHma yaenbHOM TeN0EMKOCTH

FOCT 24700-99 bnoKKM OKOHHblE AepeBAHHbIE CO CTEK/IONAKETAMU. TeXHNYECKME YC0BUA

FOCT 24767-81 MNpodunn XONOAHOrHYTble W3 aNOMUHMA W aJIOMUHMEBBLIX CMAaBOB AA



OrpaXKAAoLWMX CTPOUTENBHBIX KOHCTPYKUNIA. TEXHMYECKME yCoBMA

FOCT 24816-81 Matepuanbl cTpouTenbHble. MeToapbl onpeaeneHna copbLUMOHHOM BNAXKHOCTH

FOCT 25192-82* BetoHbl. Knaccudukauma n obuime TexHuyeckme TpeboBaHmsA

FOCT 25380-82 3paHuAa mn coopyxeHuAa. Metoq mamepeHMA MAOTHOCTM TenaOBbIX MOTOKOB,
NPOXOAALLMX Yepes OrpaxKaatoLime KOHCTPYKLUUM

FOCT 25485-89 beToHbI AveuncTble. TeXHUYECKUe ycnoBumsa

FOCT 25609-83 Matepuanbl MNOJAUMEpPHbIE PYNAOHHbIE W MAUTOYHble AnA nosos. MeToa
onpeaeneHun nokasaTesa TenaoycBoeHun

FOCT 25820-2000 beToHbl nerkne. TexHMYeCcKue ycioBumsa

FOCT 25898-83 Matepuanbl n usgenua crpoutenbHble. MeToabl onpeaeneHna ConpoTUBIeHUA
NaponpoOHULAHNIO

FOCT 26253-84 3paHua 1 coopy:keHus. MeTog, onpeaeneHuns TenaoycToMYnMBOCTU OrpaXkaatoLLmx
KOHCTPYKLUM

FOCT 26254-84 3paHuna n coopyxeHuma. Meton onpeneneHua cCOnpoTUBAEHUA Tenaonepepade
OrpaxKAatoLMX KOHCTPYKL M

FOCT 26602.1-99 bBnokM OKOHHble W AgepHble. MeTogbl onpeaeneHMa CONPOTUBAEHUA
Tenaonepegave

FTOCT 26602.2-99 bBnokM OKOHHble UM  ABepHble. MeTogbl onpeaeneHuMa  BO34YXO-
BOAOMNPOHMLLAEMOCTH

FTOCT 26629-85 3paHuMAa U coopy)KeHuAa. MeToa TennoBM3MOHHOIO KOHTPONA KadvecTBa
TENJ0U30AALMN OTPANKAAIOLLMX KOHCTPYKLNIA

FOCT 26633-91 beToHbI TAXKE/IbIEe U MESIKO3EPHUCTbIE. TeXHMUYECKue ycnoBma

FOCT 28013-98 PactBopbl cTpouTenbHble. ObLne TEXHUYECKUE YCI0BUA

FOCT 30256-94 MaTtepuanbl U nsgenma ctpoutenbHole. MeTtog onpegeneHua TennonpoBogHOCTU
UMANHAPUYECKMM 30HA0M

FOCT 30290-94 MaTtepuanbl U nsgenma ctpoutenbHole. MeTtog onpegeneHua Tena0nNpoBoOgHOCTH
NoBEPXHOCTHbIM NpeobpasoBaTenem

FOCT 30494-96 3gaHus Kunble U obwecTBeHHble. MapameTpbl MUKPOK/IMMaTa B MOMELLLEHUAX

FOCT 30547-97* Martepuanbl pPy/loOHHblIE KpOBE/bHblE W MAPOU3ONALMOHHbIE. Obwme
TeXHUYECKMe yCcnoBuA

FOCT 30674-99 bNOKN OKOHHbIE U3 NOJNBUHUNXNIOPUAHBIX Npoduneit. TeXHUYecKue ycnosus

FOCT 30734-2000 BnoKM OKOHHbIE aepeBAHHbIE MaHCapaHble. TeXHUYeCcKme ycaoBua

FOCT 30971-2002 LLBbl MOHTaXHble y3/10B MPUMbIKaHUA OKOHHbIX 6/10KOB K CTEHOBbLIM Npoemam.
Ob6wue TeXHUYECKne ycnosus

FOCT 31166-2003  KOHCTpPyKuuM  oOrparkgatowme 34aHMA U COOpyKeHui. MeTog
KaNIOpUMETPUYECKOTOo onpeaesieHna KoapdumumeHTa Tennonepesadm

FTOCT 31167-2003 3paHuAa u coopyXeHuAa. MeToabl onpegeneHma BO34YXOMPOHWULLAEMOCTHU
OrparKAatoLLMX KOHCTPYKLMIN B HAaTYPHbIX YCNOBUAX

FOCT 31168-2003 3paHus Kunble. MeTon onpeaeneHva yaenbHoOro notpebneHus Tennosow
SHEeprun Ha oTonJeHne

FOCT P 51380-99 SHeprocbepexkeHune. MeToabl NOATBEPKAEHUSA COOTBETCTBUA MOKasaTenemn
aHepreTnyeckon spdeKTUBHOCTU 3SHepronoTpebnatowenn NpPoayKUMM UX HOPMATUBHLIM 3HAYEHUAM.
Obwme TpeboBaHuA

FOCT P 51387-99 3JHeprocbepexxkeHne. HopmaTnsHo-meTogmyeckoe obecneveHne. OCHOBHbIe
NONOXKEHUA

KoHcynbTaHTlAOC: NprMmeyaHume.

CaHluH 2.1.2.1002-00 yTpaTuaM cuay B CBA3M C BBeaeHUeM B gelicteme ¢ 15 asrycta 2010 roaa
CaHluH 2.12.2645-10, yt8. MNMocTaHOBAEHMEM [N1aBHOrO roCy4apCTBEHHOrO CaHUTAPHOro Bpaya PO ot
10.06.2010 N 64 (MoctaHoBneHne PocnoTtpebHaasopa ot 02.08.2010 N 99).

CanlMunH2.1.2.1002-00 CaHUTapHO-3NUAEMUONOTUYECKME TpeboBaHUA K KUAbIM 34aHUAM U
nomeLLeHUAM

BCH 58-88 (p) MonoxeHune 06 opraHM3auUMKM U NPOBELEHUN PEKOHCTPYKLMU, PEMOHTA U
TEXHUYECKOTO OOCNYXKMBAHUA 303HWUIA  OOBEKTOB KOMMYHANbHOMO W COLMANbHO-KYAbTYPHOrO



Ha3Ha4eHunA

BCH 61-89 (p) PEKOHCTPYKUMSA M KaNUTaNbHbIN PEMOHT XUAbIX JOMOB. HOpMbI NPOEKTUPOBaHMS.

TEPMWHbI U UX ONPEAENEHNA

TepMmurH OboszHa- XapaKTepucTuKa ObosHaueHMe
YeHue € OVHULEL
BEeJIMUMHEL
1. OBbume noHATHUS

TenjoBasa - IIo CHmuII 23-02 -

3ammTa

30aHUN

TenjioBon - COBOKYIIHOCTL BCEX -

pexmMm baxkTOPOB M MNPOLECCOB,

30aHusg bopMMpYyOIIMX TEIIJIOBOM
BHYTPEHHUN MUKPOKJIIMMAT
30aHMS B IIpollecce
BKCIJTyaTalumn

SHepreTU- IIo T'OCT P 51387

yeCcKuUm

IacCIopT

30aHmsAa

Knacc [Io T'OCT P 51380

SHepTreTU—

yeCcKou

sbbexTUB—

HOCTU

T'panyco- D Mo CHull 23-02 °C x cyT

CYTKM OTO- d

IMTEJIBHOTO

nepuona

Tennonpo- - CBOMCTBO MaTepuala -

BOIOHOCTbBb KOHCTPYKUUM TIE€PEHOCUTDH
TEIJIOTY IO HeMCTBUEM
pasHOCTM (TpaIueHTa)
TeMIlepaTyp Ha ee
IIOBEPXHOCTAX

KouBexTMB- |- [lepeHOC TENJIOTEl C IIO-— -

HBIML TeEeIJIo— BEPXHOCTM (Ha I[IOBEpPX-—

oBMeH HOCTB) oOTpaxiawimen
KOHCTPYKLMM OMEIBaIMM
ee BO3IOYyXOM WU
XUIOKOCTBHIO

Jly4mCTEM - [lepeHOC TENJOTHE C IIO-— -

TEenJI0OOMeH BEPXHOCTM (Ha [IOBEpPX-—
HOCTb) KOHCTPYKLMM 3a
cyeT DIJIEKTPOMAT'HUMTHOTI'O
UBJIyUYEeHUA

Tenjmoornma- |- [lepeHOC TENJOTHE C IIO-— -

MpunoxkeHue b
(o6asaTenbHoe)

Tabnnua B6.1



ya (Temnjo-

BEPXHOCTM KOHCTPYKUMUM B

BOCIIPUSA— OKpyXawolyl cpeny 3a
THE) cUyeT KOHBEKTMBHOI'O U
JIYyUMCTOT'O TeIJoobMeHa
1.10 |Tensomnepe- |- [lepeHOC TENJIOTH uepes -
nauda orpaxlanilyld KOHCTPYKLIMO
OT B3aMMOIEMCTBYIEN C
Hell cpenel Cc DoJee
BLICOKOM TeMIIeEpaTypoM K
cpene C OPYI'OM CTOPOHEL
KOHCTPYKLUMM C OoJiee
HUBKOM TeMIlepaTypoM
1.11 |TenmoycBo- |- CBOMCTBO I[IOBEPXHOCTMU -
€HMe IO-— orpaxianuel KOHCTPYKLMUM
BEPXHOCTHU IOTJIoWAaTh MJM OTHAaBAaTh
KOHCTPYKLUUN TENJIOTY
1.12 |VHOUIBTPA- |- [lepeMenleHMe BO3IOyxXa -
uusa yepes MaTepuan u
HENJIOTHOCTM OTpaxIalmmx
KOHCTPYKLMM BCJIEOCTBUE
BETPOBOT'O UM TEIJIOBOT'O
Hanopoe, QopMUPYEMEIX
Pa3HOCTBI TEMIEPaTyp U
nepenanoM IaBJIEHUS
BOBIOyXa CHAaPyXWU U
BHYTPM IOMeIeHUN
1.13 |TennoBou Q KojmuecTBO TEINJIOTH, Ix
IIOTOK Ipoxonslee uepes
KOHCTPYKLMIO UM Ccpeny B
eOVHULY BPEeMeHU
1.14 |OrHOCH- bu OTHOWEHME NapPLMAJIBHOTO [%
TeJIbHa4a OaBJIEHMA BOIOAHOI'O Ilapa,
BJIAXHOCTH comepXxallerocs B BO3IOyXe
BOBIOyXa IpY IaHHOW TeMIepaType,
K HOaBJIEHMIO HACHIUEHHOT'O
BOOAHOTO Ilapa NpM TOM
Xe TeMIepaTrype
1.15 |Tennmoem- c KonmnuecTBO TEmnJIOTH, xIx/°C
KOCTb IIepelaHHOe Macce
MaTepMaJla IPpM NOBHIUEHUMN
ero TeMIepaTypbl Ha OIOMH
rpanyc lenbcusa
1.16 |YmemnbpHadg c OTHomeHMe TemnjgoeMkocT |xx/ (kT x °C)
TeInjoeM— 0 MaTepuaJsla K ero Macce
KOCTb
1.17 |PesyabTu— t IIo T'OCT 30494 °C
pyoumas
TeMIepaTypa
IIOMele UM
1.18 |Kosdduum- f IIo CHmuII 23-02 -
€HT OCTEeK-—
JIEHHOCTU
bacama
30aHus
1.19 [HokxazaTesnb des IIo CHuIl 23-02 1/m
KOMIIaKTHO- |k
CTU 3IOaHudg e
2. MaTepuajbl KOHCTPYKLUMUN
2.1 Kondonum- naMmbna BeamumHa, 4YMCJIeHHO pas-|Btr/ (M x °C)
EeHT TeIlJio— Had IIJIOTHOCTM TeIlJIOBOI'O
NIPOBOOHO— [IOTOKa, IMNPOXONOAMWETrO B

CTV MaTe-—

N3O0TEPMUHEUECKUX YCIJIOBMAX




2.11

puana

Konsdonum-
€HT TeIJo—
YyCBOEHMA

MaTepuasa

[IJIOTHOCTH
MaTepurala

[IJIOTHOCTB
CyXOToO
MaTepuaa
[IJIOTHOCTHB
BJIAXHOT'O
MaTepuala

YesbHBEM
BeC
MaTepuala

OTHOCU—
TeJibHas
MaccoBasa
BJIAXHOCTB
MaTepmrala
CopBOUuMoH-—
Has BJaX-—
HOCTbBb
MaTepmala

Kosdduum—
€HT I[apo-
IpoHMIIae—
MOCTM’

MaTepuala

Kosdduum—
€HT [IOTJIO—
meHUS
TEeIIJIOTH
COJIHEUHOM
paouaumum
Kosdoduument
U3JIy4dYeHUs
IIOBEPXHOCTU

po

Po

po

IaMMa

MIO

po

SIICUIIOH

yepes CJIOM MaTepuala
TONLMHOM B 1 M npwm
Pa3HOCTM TeMIepaTyp Ha
€TI0 TOBEPXHOCTAX OIMH
rpanyc lemnbcusa
BemmmumHa, oTpaxammas
CIIOCOOHOCTL MaTepmala
BOCIPMHMMATEL TEIJIOTY
opm koJjiebaHuM TeMIepa-
TYPE Ha €T'0 INOBEPXHOCTHU
OTHOUIIEHME MacCChH (CBOM-—
CTBa MaTepualsa, Xapak-
Tepulypumero e€ro MHepLMu-
OHHOCTBb M CHOCOOHOCTB
co3IaBaTh I'PaBUTALMOH-—
HOe IIoJIe) MaTepuala K
ero obwveMy
OTHOUEeHue
MaTepuaa
UM 00OBeMy
OTHOLWEHMEe MaCCE MaTe-—
prasna, BKJOYasg Maccy
BJIarmM B €I'0 IIopax, K
33aHVMMAEMOMY 3TUM
MaTepmrasoM oOOBeMy
OTHoumeHMe Beca (CHUJH,
BOB3HMKAWIIEN BCJIEOCTBUE
B3aVMMOIOEMCTBUS MaTe-—
puajia C I'pPaBUTALMOHHEM
IIoJjieM) MaTepuasa kK ero
obBeMY

[IpoLleHTHOE OTHOLIEHUE
MacCcCel BJlaT'M K Macce
MaTepMajsla B CyxXOM
COCTOSHUU

MaCCHEl CYyXOTI'O
K 3aHrMMaeMoMy

PaBHOBeCHass OTHOCUTEJIBL-
Hasa BJIQXHOCTbL MaTepuala
B BOBIYULHOM cpenme C
IIOCTOSHHOM OTHOCM—
TEeJIbHOM BJIQXHOCTBLIO U
TEeMIepaTypoOu

BesnmumHa, paBHasag OJIOT—
HOCTM CTaLMOHAPHOTO
IOTOKa BOOAHOTO Iapa,
NPOXOOAlETro B M30TEep-—
MUUECKMX YCJIOBUAX Uepes
CJIOM MaTepMajia TOJIIMHOMN
B OIOVH MEeTp B eIMHUIY
BPEMEHM IIPpM Pa3HOCTU
IapuMajibHOTO HOABJIEHUS B
onuH IlackaJsb

OTHOLWEHME TENJIOBOTO
[IOTOKa, MNOTJIOWEHHOI'O
IIOBEPXHOCTBI MaTepuala,
K ragamumeMy Ha Hee
IIOTOKY COJIHEUYHOM
paouaumum

OTHOWEHVE BEJIMUMHE
TENJIOBOTO M3JIyYEeHUS
eOVHULIEN IIOBEPXHOCTU
KOHCTPYKLUMUM K BeJIMUMHE
TEJIOBOTO M3JIyUeHUS
eOVHULIEN IOBEPXHOCTU

Bt/ (M2 x °C)

ko /M3

KT /M3

ko /M3

H/M3

o

Mr/
(M x u x Ila)




abCOJIDTHO UYEpPHOTO TeJjia
IpM OIMHAKOBOM
TeMIlepaType
3. Orpaxpamouye KOHCTPYKUUM 3IaAHUM
3.1 Tenjoyc- CBOMCTBO OTI'paxinamien -
TOMUYMBOCTDL KOHCTPYKLUMM, OIlpene-
orpaxnan— JiseMoe OTHOUIEHMEM
mem KOHCT— aMIIJIMTY OB KoJie®aHuM
PYKLUN TeMIIepaTypPhl BHYTPEHHEN
IIOBEPXHOCTU U aMIJIUTYIIEL
TEINJIOBOT'O IIOTOKa IIpU
ero TapMOHMYECKUX
KOJIeOaHMAX
3.2 Tenjoyc- CBOMCTBO pe3yJlbTUpyLeM |-
TOMUYMBOCTDL TeMIIepPaTypPhl BHYTPEHHETO
IIOMeleH UM BOBIOyXa UM BHYTPEHHUX
[IOBEPXHOCTEM oTpaxinai-—
MMX KOHCTPYKLMUM coxpa-—
HATH OTHOCUTEJILHOE
IIOCTOSHCTBO IIpKU koJjeba-
HMAX TEIJIONIOTEPh U
TEIJIONOCTYIIJIEHUM CHapy-—
XM M TEeNJIONOCTYIJIEHUN
BHYTPM, oOOecleuuBaeMbIx
cucreMamMm IIogIepXaHMA
MMUKPOKJIMMaTa
3.3 Bozoyxo-— CBOMICTBO oOTI'paxinamient kr/ (M2 X 4)
npoHMULIae— KOHCTPYKLUMM NPOIYyCKAaThb
MOCTB OI'— BO3OyX IIOLO ,HeIZCTBI/IeM
paxnamiuen PAa3HOCTM IOaBJIEHUM Ha
KOHCT- HapyXHOM M BHYTPEHHEMN
pyKUMUm IIOBEPXHOCTSAX, UYUMCJIEHHO
BBEIPAXEHHOE MaCCOBBIM
IIOTOKOM BO3Iyxa uepes
SCIOVMHMILIY IIJIomann IIOBEPpX-—
HOCTM OTpaxiamlen
KOHCTPYKUMM B €IOUHULY
BpeMeHU IpM [NOCTOSHHOMU
Pa3HOCTHU IaBJIEHUM
BO3IOyxXa Ha ee IOBepx-—
HOCTAX
3.4 Bosnoyxo-— CBOMICTBO OTI'paxIalolmx M3/u,
IpoHMULIae— KOHCTPYKLMIA NPONYyCKAaTh |KI'/U
MOCTb BO3IOYyX IO IOeMCTBUEM
IIOMeleHUM PasHOCTM IABJIEHMM Ha
HapyXHOM M BHYTPEHHEMN
IIOBEPXHOCTAX, UUMCJIEHHO
BEIPAXEHHOE B OOBEMHOM
(M3) MM MaccoBoM (KI')
pacxome BO3OyXa B
SIOVMHNILY BPEMEHU
3.5 Kosdomim— BoBIOyxXONPOHULIAEMOCTh kr/ (M2 X U X
€HT BO3IOy-— orpaxiamnlel KOHCTPYK-— IIa)
XOomnpoHMIa— un, Inpmxomdmadcsd Ha
eMOCTU onvH Ilackajsyib pPasHOCTHU
orpaxnan-— IOaBJICHMM Ha ee
meM KOHCT-— IIOBEPXHOCTSAX
pyKumm
3.6 ConpoTus-— Bemmumua, obpaTHas M2 X Y X
JIEHMEe BO3-— inf KORbOOUUMEHTY BO3OYXO— Ma/xrm
OYyXOMNPOHU— NPOHUIIAEMOCTHU OTPaXIan—
LaHUIO OI'— mey KOHCTPYKLUM




3.10

3.12

3.13

paxnamomen
KOHCTPYK—
uum
[TaponpoHM-—
LLaeMOCTh
orpaxnan—
mey KOHCT-
PYKLUN

ConpoTmB—
JIeHUe Ta-
PONPOHMULIA—
HMIO OTpax-—
namwouen
KOHCTPYK-—
LU

Kosddbuum—
eHT TerJo-
obMmeHa
(TenygoBoC—
NIpMATUS
iyt TeIriJjio-—
oTmaum)

ConpoTus-
JIeHUe Tell—
JJoOOMEHY
(TenmooT—
maue MIn
TENJIOBOC—
IPUSTHIO)
Kosdduum—
€HT TerJio-
nepenaum
orpaxnamn-—
mey KOHCT-—
PYKLUN
(TpaHCcMMC
CUOHHHIN )

TepMmuuec—
KOe COIpo-
TUBJIEHNUE
cJjloss oT-—
paxnampuen
KOHCTPYK-—
bARZ%

TepMmnuec-—
KOe COoInpo-—
TUBJIEHNME

oTrpaxman—
mey KOHCT-—

vp

ansbda

ansbda

si

se

tr

int

ext

CBOMCTBO MaTepHuajioB
oTrpaxiamie KOHCTPYKLUMUM
IpOoNyCKaTh BJAary 0L
OeMICTBMEM Pa3HOCTU
IapuMaJibHEIX IaBJIEHUMN
BOOSHOT'O Ilapa Ha ee
HAPYXHOM M BHYTPEHHEMN
IIOBEPXHOCTSAX

Benmnumua, obpaTHasa
IIOTOKY BOISHOI'O Ilapa,
IpoXOonfaumero uepes
eOVHMLY [JIoWann
orpaxiamlel KOHCTPYKLUU
B M30TEPMUUECKUX YCJIO-—
BMAX B E€OUHULY BpPEeMeHU
IpY Pa3HOCTM HapLuu-—
QIbHEX IOaBJIEHUN BHYT-—
PEHHET'O M HapyXHOI'O
BO3OyXa B OoIOuH Ilackalb
BenlnumHa, UYMCJIEHHO
paBHasg IIOBEPXHOCTHOMU
IIJIOTHOCTM TEIJIOBOTO
IOTOKa IIpM Iepernane
TeMIepaTyp Mexny
IIOBEPXHOCTBLI0 U OKPY-—
xamoumey cpenoy B OOMH
rpanyc Lenbcua cooT-—
BeTCTBEHHO IJId BHYT—
PEeHHEN M HapyXHOM
IIOBEPXHOCTEN

BennuuHa, obpaTHasa
KOBOOULMEHTY
TenjoobMeHa

BennumHa, 4YMCIIEHHO
paBHasg IIOBEPXHOCTHOMU
IIJIOTHOCTHM TEIJIOBOTO
[IOTOKa, MNPOXOnAWeIo
Jepes orpaxiamllyio
KOHCTPYKLMIO IIPpU
Pa3HOCTM BHYTPEHHEN U
HaPyYyXHOV TeMIepaTyp
BO3Oyxa B OIMH I'panycC
Henbcusa

Bemmumua, obpaTHas
IOBEPXHOCTHOM IJIOTHOCTHU
TEJIOBOT'O IIOTOKA,
NIPOXOOAWETrO dYepes CJIOoM
MaTepualsla oTrpaxnamlen
KOHCTPYKUUM [IPU
Pas3HOCTHU TeMIepaTyp Ha
€T'0 INOBEPXHOCTAX B OIOMH
rpanyc lenbcusa

CyMMa TepMMYUeCKUX
CONPOTUBJIEHUM BCEX
CJIOEB MaTEepMaJioB
orpaxnamniuel KOHCTPYKUUM

M2 X U X
Ha/MD

BT/ (M2 x °C)

M2 x °C/BT

Bt/ (M2 x °C)

M2 x °C/BT

M2 x °C/BT




3.16

3.20

3.21

PYKLUN
ConpoTmB—
JIeHue Tell-—
Jonepenaue
orpaxnan-—
mey KOHCT-
PYKLUN
[IpueeneH-
HEII KOD(-—
bmumeHT
Tenjonepe-
maum or-—
paxnmammen
KOHCTPYKLUUN
[MpuBenmeH—-
HEIL KOD(-—
brumeHT
Tenjonepe-
oaum uyepes
HapyXHEE
orpaxnamn-
mMe KOHCT-—
PYKLUUN
30aHusg

Y CIJIOBHEIM
iNeleToliNZatnz e
eHT TerJo-
nepenaum
3IaHUSA,
YUUTHB A=
WU TEeIJjio—
noTepu 3a
cueT MH-
bouIb TPaLUM
U BEHTUJISA—
LM

Obumit KO-
20dULIMEeHT
Tenjonepe-
maum 3naHus
[lpuBemeH—
HOEe COIpo-
TUBJIEHUE
Tenjonepe-
naye or-—
paxnamimen
KOHCTPYKLUUNA
Konddouum—
€HT TeNJo-
YCBOEHUS
IOBEPXHO—
CTM KOHCT-—
pyKuUumM

Tenjyiorasa
MHepums
orpaxnain-—
mer KOHCT-—
pyKumm

tr

inf

Benmumua, obpaTHasa
xkonbduLMEeHTY
Tenjonepenaun
orpaxnamniel KOHCTPYKUMUM

CpenHeB3BelleHHE KO30-—
buuMeHT Tenjonepenadn
TENJIOTEXHUUECKM HEOIHO-—
POOHOM OoTpaxiamler KOH-—
CTPYKLUN

BesiMumHa, 4YMCJIIEHHO
paBHad cpelHeMy KOHIOYK-—
TUBHOMY TEIIJIOBOMY IIOTO-—
Ky, OpPMUXOOAWleMyCsS Ha
eOVHMLY IJIoWann
COBOKYIHOCTM HapPyXHBIX
OrpaxIanliMX KOHCTPYKLMM
3O0aHMA TPV pPasHOCTU
BHYTPEHHEN M HapyXHOMU
TeMIepaTyp BOo3IyxXa B
omvH rpanyc lenbcuda
YCJIOBHBIM KODQOMULMEHT
Tenjonepenaun (Bo3myx-—
BO3OyX) 3a CuUeT Inepe-
HOCa TEIJIOTH BO3OYyXOM,
OuIIbTPYyKRIMMMCHA dYepes
0DO0JIOUKY BIaHUS

BemmmumHa, paBHas cymMme
IPUBEIEHHOTO M YCJIOBHO—
To KO30OULMEHTOB
TenJjonepenauu 3IaHUS
Benmumua, obpaTHas
NpUBeIeHHOMY KO30duim—
eHTY TenJjolnepenauu
orpaxiapley KOHCTPYKLUM

OTHOWleHMEe BEeJIMYMHEL
AMILJIMTY OBl 'apPMOHMYE CKUX
KOJIEOaHMM MJIOTHOCTU
TENJIOBOT'O I[OTOKA,
BEI3BAHHOT'O HEpPaBHOMEDP-—
HOCTBI OTHAUM TEIJIOTH
CUCTEeMOM OTOIIJIeHUS, K
BEJIMUMHE aMIJIUTY OBl
KOJIeOaHUM TeMIepaTypH
BHYTPEHHEN NOBEPXHOCTHU
HapyXHOI'O OTpPaXIeHUA
BenmumHa, UYMCIIEHHO
paBHas CyMMe IIpOU3Be-—
OEeHUM TepMUYeCKUX
CONPOTUBIIEHMM OTIEJIbHEIX
CJI0eB oTpaxiaplen

M2 x °C/BT

Bt/ (M2 x °C)

BT/ (M2 x °C)

BT/ (M2 x °C)

BT/ (M2 x °C)

M2 x °C/BT

Bt/ (M2 x °C)




KOHCTPYKUUM Ha KO30dm-
LMEHTHE TeIJIOYyCBOEHUS
MarTepmaja 3TUX CJIOEB

4. TlomMewmeHUsd,

njomanyu M OOBEeMH

4.1 Tensem [IpOoCTPaHCTBO MeXOYy -
yeplakx YTEeIJIEHHEMU KOHCTPYK-—
UMAMM KPOBJIM, HAaPYXHBIMU
CTEeHaMM U I[IEePEeKPHETHEM
BEpXHEero sTaxa, oborpes
KOTOPOT'O OCYHECTBJISETCH
TEeIJIOM BO3Oyxa, yHaJse-
MOT'O M3 IOMEUEeHUMN
30aHUS [NOCPEeICTBOM
BBITSXHOM BEHTUJIALUN
4.2 XOJIOOHBIM [IpOCTPaHCTBO MeXOy -
yeplak HeyTeIJIEHHEMU KOHCTPYK-—
UMAMM KPOBJIM UM yTEIJIeH—
HBEIM [EPEKPLITUEM BEPX-—
Hero »Taxa, BHYTPEHHUM
BOBIOYX KOTOPOTO
coobmaeTcsa C HAPYXHBM
BOBIOYXOM
4.3 Texnon- [IpoCcTpaHCTBO MHOXI Iepe-— |-
noJjibe KPEITMEM II€PBOTO DTaxa,
(TexHUUEC— B KOTOPOM pasMelanTCcd
KMII Non-— TPyOONPOBOOEl OTOIJIEHUA
BaJI) M TopsAdYeIro BOINOCHab-
KEHUST
4.4 XOJIO IHBIV [loonBaj, B KOTOPOM -
moaBaJl OTCYTCTBYIT MCTOUHUKU
TENJIOBHIEJIEHUS U
IIPOCTPaHCTBO KOTOPOT'O
coofmaeTCcsa C HapPYXHBM
BOBIOYXOM
4.5 Orannmueae-— [looBajs, B KOTOPOM -
MBI [TOOBAJI npenycMaTpuBanTCa
OTONUTEJIbHEE NPUOOPEH
OJia HonmepXaHus
3a0aHHOM TeMIepaTypsl
4.6 OranamuBae-— [Io CHuIl 23-02 M2
Mas IJIo- h
manb 3OaHUdg
4.7 [lostesHasa To xe M2
nJjomanb h
(g obue-
CTBEHHHX
IOAHUM)
4.8 [Inowanb " M2
SKUJTBIX 1
IIOMEele HUM
4.9 OranamuBae-— " M3
MEII OOBEM h
5. Tlokazarenn 30PEeKTUBHOCTHU
5.1 Y IeJbHEI des IIo CHuIl 23-02 xIx/ (M2 x
pacxon °C x cyT),
TEeIJIoBOM h xIIx/ (M3 X
3HEepPIUM Ha °C x cyT)
OTOIJIEHUE
3IaHnsa
5.2 Kosdpomim— des SbbexTUBHOCTL Ipolecca |-




€HT BHep- 3Ta npeobpa30BaHUSa [IepPBUYU-—
TeTUu4YeCKOM e} HOT'O TomnJMBa (ras,
sbbexTUB- HedTh, yTOJIb, IpeBeCcHHa
HOCTHU 3Ta M T.O.) B TEIJOTY U
cucTeM des IIepeMelleHe €€ B
OTOIJIEHUA 30aHMe. OTOT KOoabomum-—
U TerJjo- €HT YUUTHBAET IIOTepU BO
CHabOXeHud BCEM CHUCTEeMe TeIJIOCHab—
XeHUA (LeHTpaJIM30BaHHOM
Y IOelLeHTpPaJM30BaHHOM)
30aHus
YKa3aTeib 0603HauYeHUN OCHOBHbIX MHAOEKCOB
OboszHaueHMe Pacumdpporka 0OOO3HAUEHUHA
a - BOBIyWHAas cpena
a.l - BOBIyWHAas NPOCJOMKa
av — CpeIHAAd BeJIMYMHAa
b - rnongeaj, I[IOOIOoJIbe
b.c — IepeKpHTMEe IHoIBala
b.w - CTeHH HoznBajla
bal - BajaHc, OaJIKOH
C — IOKPEITME, IIOTOJIOK
cal - PacCUMTaHHOE 3HaudeHUe
con - YCJIOBHas pacueTHas BEeJIMUMHA, DHepTonoTpebJeHMe
d - CYTKM, TOUKAa POCH
des — IPOEeKTHOEe 3HaueHUe
e, ext - KOMIIaKTHOCTbL, HapyXHasd cpela MM oTrpaxieHue
ed - IBEepM M BOpPOTAa
eq - DKBMBAJIEHTHOE 3HAUeHUE
f - 1oJ
F — OKHO
g - yepzmak
g.c — IOKPEITME, KpHIIa 4Yepnaka
g.f - 4YeprmadHoOe IMepPEeKpPHTHE
g.w - CTeHH uepnaka
h - TemnJjora
h.1l — TEeIJIONOTEPM IIOMEUEeHMUA
hor - TOPM3OHT
ht - OTOIJIEHUE
i, int - BHYTPEHHAA cpena
i — LIeJIOUMCJIEHHOE IIepeducIieHue
ins - TEeNJIOM30JISLUMS
inf - MHQUIIBTpPALUMOHHASA COCTaBJIAnLAL
k - KOHCTPYKLMA
1 - I[JIomWanb XWUJasd
m — DBJIEMEeHT oTrpaxiamlel KOHCTPYKLUMM, OpenejibHOe
LIeJIOUMCJIEHHOE 3HauUeHUe
max - MakCHUMaJIbHOE 3HaueHUue
min - MMHMMAaJIbHOE 3HaudyeHUe
n - HOPMAaTMBHOE 3HaueHMe, IpelelibHOe LeJIOUMCIIeH—
HOe 3HaueHUe
o - HOPMATMBHOE 3HaueHue, oOO3HaAUeHME Tpaznyca,
IOKasaTeJylb B CYXOM COCTOSHUMU
P - BOISHOM Iap, arpecCHBHAA cpena
r - [IPpUBEeIEHHOEe 3HaudeHUe
req - TpebyeMoe 3BHaUeHUE

— COJIHeYHad paluaumsa, TPYHT

Tabnnua b6.2



se, si - HapyXHas, BHYTPEHHSS [IOBEPXHOCTU
COOTBETCTBEHHO

scy - B3eHUTHBM QOoHAapb

sum - CyMMapHOE 3HaueHUe

t - TeMIeparypa

tr - TPAHCMMCCMOHHASA COCTaBJIAllAA

\Y - obpeMm

ven - BEHTWJIALMOHHAS COCTaBJIgKIAN

vp - IapOoIpOoHMLIaHUE

% - CTeHa, Ioka3aTeJlb BO BJIQXHOM COCTOSHUU

% - TO0nm

Tay - TeMIepaTypa [IOBEPXHOCTU

1, 2, 3, ... - nopsankKoBas HyMepaluusa CHMBOJIA

A, B - HaUMEeHOBAaHMEe YCJIOBUM 3KCITyaTaluln

Mpunoxenue B
(obasaTenbHoe)

METOAMKA OMPEAENEHNA CYMMAPHOW CONHEYHOW PAOMALNN
NPU AENCTBUTE/IbHbIX YC/IOBUAX OBJTAYHOCTHU
3A OTOMUTE/IbHbIV MEPUOA,

B.1. CymmapHaa (npAamas nalC pacceAaHHas) COJIHEYHaA paanalma Ha TFOPU3OHTa/IbHYIO

hor
NOBEPXHOCTb (I'IOI-(prTMe, 3eHUTHbIe (I)OHapM) Q , |V|,£|,)K/M2, npu p,eﬁCTBMTeﬂbeIX ycnosuax
061a4HOCTU 33 OTONUTE/NbHbIN nepuoa ana Kainmatnveckoro pal‘/'|0Ha CTponTenbCTBa onpeaenAaeTca no

dopmyne

m

hor __ hor
Q" =>0Q
= ,(B.1)
Qhor
rge ! - CyMMapHaAa COJIHeYHaA pagnauma  Ha TOPU3OHTA/ZIbHYHO NOBEPXHOCTb nNpuU

OEeNCTBUTENbHbIX YCNoBMAX 06/1a4HOCTM Ans i-ro mecAua oTonuTenbHoro nepuoaa, MIX/m2,
NPUHMMAETCA No AaHHbIM Tabauubl 1.10 "Hay4yHo-NpUKAagHOro cnpaBoyYHKKa no Kammaty CCCP. Cepus
3. MHoronetHue gaHHble". Yactn 1 - 6, Bbin. 1 - 34. - CaHKT-MeTepbypr: N’Mapometeonsaat, 1989 - 1998;

m - YNCNO MeCAUEB OTOMUTENIbHOMO Mepuoga CO CPeAHEeCYTOYHOW TeMMEpPATypor HaPYMKHOro
BO34yXa, paBHOM U Huxe 8 °C, onpeaensemoe No mMetoay, M3noxeHHomy B CnpaBoyHOM nocobum K
CHuM "CrpouTtenbHan knumaTonorma" (M.: Ctpoinusagat, 1990).

B.2. CymmapHasa (npamas, paccesHHas M OTParKeHHasn) COMIHeYHas pagMauma Ha BEPTUKa/bHYHO
QYBI’
NOBEPXHOCTb (CTEHbI M OKHA) I, MO%/M2, npu OencTBUTENbHbIX YCNoBMAX 061ayHOCTM 33
oTONUTE/IbHbIN Nepuog onpeaensaeTca no ¢opmyne

m m m
ver ver ver ver ver hor hor hor p cal
Q=D Q™" = (S + D" +R"™) = (S/k; + D /2+ Q" A™ / 200)
i=1 i=1 i=1 , (B.Z)
ver
rge - npAmaa CoJiHeYHaA pagnalma Ha BEPTUKA/IbHYKO MOBEPXHOCTb NpuU AeVICTBMTEHbeIX
ycnosmax 061a4HOCTH B i-M mecaue oTonnTesibHOro nepmnoaa AnA j-l7| OpUueHTauunn, Mﬂ,)K/MZ;

thel‘ R_ver
o, ! - pacceAaHHaA N OTpa*XeHHaA COJ/IHEeYHaA paguvaumnAa Ha BEPTUKAJIbHYHO NOBEPXHOCTb



npu AeNCcTBUTE/IbHbIX YCNOBMAX 061a4HOCTU B i-M MecaLe oTonuTebHoro nepuoaa, M/ m2;

hor hor
S, D.
r, ! - NpAmMaAa N pacceAHHaA CONHeYHaA paanaumAa Ha rTOpU30HTA/IbHYHO NOBEPXHOCTb Npu

OEeUCTBUTENbHbIX YCN0BUAX 0b6nayHocTM B i-M  mecAue oTonuTenbHoro nepuwoga, MOx/m2,
NPUHMMAOTCA NO AaHHbIM Tabauy, 1.8, 1.9 cnpaBo4YHMKa, NnoMmeHoBaHHOro B B.1;

(grm

m, - TO e, uTo u B popmyne (B.1);

cal
A - anbbeno peaTeNbHOM MNOBEPXHOCTM B i-M Mmecsue OTonuTenbHOro nepuoaa, %,
NPUHMMAaeTcA No AaHHbIM Tabaumubl 1.10 cnpaBoYHUKa, NOMMeHOBaHHOrO B B.1;

i - koadduUUMEHT NepecyeTa NPAMOI CONHEYHOM PauaLLMmn C FOPU3OHTANbHOM NOBEPXHOCTM Ha
BEPTMKAJIbHYIO i-r0 MecAua OTONUTE/NIbHOro nepuoaa AnA j-M opuMeHTauuu, NPUMHUMAETCA NO AaHHbIM
Tabauupl B.2.

Mpumep pacyeta

OHPEAEHMTb KO/IN4eCcTBo cwwmapHoﬁ COJIHEYHOM pagunaunn npun AeﬁﬂBMTeﬂbeM YCNnoBuUAX
06naqucw|, nocwnarou.l,eﬁ Ha d)aca,u,bl CeBepO-BOCTOLIHOVI n K)FO-SBI'IaAHOVI OpUeHTaunn Xunoro

3/1aHu1A B T. TBEPU 3a OTONUTENbHbIN Nepuoa, ( Zhe = 218 cyr).

Onpeaenvm, Kakve mMecslbl B rofly BKAOYAeT OTOMNUTENbHbIM nepuos B r. Teepu. Mo AaHHbIM
Tabnmubl 3 CHuM 23-01 yctaHaBAMBaem Mecslbl CO cCpedHen MeCAYHOW TeMMepaTypon HapyMKHOro
BO34yxa, paBHON U HuKe 8 °C. ITo - AHBapb, ¢peBpasb, MapT, anpeab, OAHWU CYTKU Mas, NATb CYTOK
ceHTAbps, oKTAbpb, HOA6pPb, Aekabpb. KonuvyecTtBo nocTynatowein Ha ¢acagbl COMIHEYHOM paguaumnu

onpeaennum no dopmyne (B.2). Pesynbtathl pacyeTta cBegeHbl B Tabauuy B.1. KonoHku 2, 7, 9, 10
hor [)hor
I

3aMO/IHAIOTCA MO AaHHbIM CrpPaBoYHMKa, nommeHoBaHHoro 8 B.1 (77 - no tabauue 1.8, - no

hor cal
Tabnnue 1.9, Q 7 AT no tabauue 1.10). KonoHkn 3, 4 (kij) - no Tabnnue B.2. B ocTanbHbIX
KOJIOHKax BbIMNONHAOTCA apudmeTmyeckme aerictemna no ¢opmyne (B.2).
MpumeyaHue. Tak Kak AaHHble MO CONHEYHOW paguauumn gns r. TBepu OTCYTCTBYIOT, TO Oblau
NPUHATbI AaHHble MO HAVKaANLWEMY KIMMATUYECKOMY NYHKTY - I. Top»KKa, 57° ..

Tabnuua B.1
Mecsa1ipt PacueTHEE XAPAKTEPUCTUKM COJIHEUHOM pPaIMaluM IJIsS ONpelesIeHUS
oTOonM-— KOJIMYECTBA CYMMapHOM COJIHEUHOM paIMaluy Ha BEePTUKAJLHY
TEJILHOT'O IOBEPXHOCTHL IO dopmysie (B.2)
nepuona
hor k ver hor| ver| hor| cal| ver ver
S , ij S , D D Q A R , |0 ,
i ij i i i i i i
MIIx /M2 MIIx /M2 MIx /M2 | MIx /M2
CB 103 CB 103 MIIx /M2 % CB [I03
1 2 3 4 5 6 7 8 9 10 11 12 |13
sHBapPb 15 - 4,15]|- 62,2 |47 23,561 76 23,2 47 1109
deBpalib |46 0,05|2,32(2,3 |106,7]|88 44 135 |77 52 98 |203
MapT 108 0,1411,35(15,1|145,8|184 |92 292 |71 104 211|342
AnpeJib 170 0,2210,84(37,41142,8|224 |112 |394 (31 61 210316
Mawn, 9 12
1 cyr
Cen- 22 |40
TA0Pb,
5 cyT
OxTabpb |32 0,09|1,72(2,9 |55 85 42,5117 |27 15,8 61 [113
Hosabpb 8 0,02)3,18(0,2 |25,4 |40 20 49 47 11,5 32 |57
Iexabpb |2 - 4,9 |- 9,8 30 15 32 69 11 26 |36




3a OTONMUTEJILHBEI I1ePUOI

|7l6|1228|

k.
KoadpoduumeHT ¥ nepecyera npamoit conHeyHoM pagmaumm
C FOPU30HTA/IbHOM NOBEPXHOCTU HA BEPTUKA/IbHYIO

I'pa- Mecdusl
Iy CEL
C.u. I IT (ITI v \Y VI |VII |VIII IX X XTI [XII
I0xHasa opmeHTauus
37 1,%7(1,37|0,85|0,46(0,24(0,16|0,19|0,34 |(0,65|1,14|1,71(2,13
38 2,00|1,40|0,88|0,47|0,26|0,17(0,20(0,35 |0,67|1,16|1,73|2,23
40 2,15|1,50(0,92|0,51|0,28(0,19(0,23|0,39 |0,71(1,20|1,85|2,40
42 2,25|1,60|1,00|0,54|0,30(0,22(0,26(0,43 |0,75|1,30(2,05|2,60
44 2,50(1,70(f1,03|0,60)0,33(0,24(0,28|0,47 |(0,80(1,45|2,20]|2,80
46 2,85|1,85|1,08|0,63|0,36(0,28(0,32(0,51 |0,86|1,50(2,40|3,10
48 3,20|2,00|1,20|0,68|0,40(0,30(0,35(0,54 |0,93|1,60|2,60|3,60
50 3,50(2,20(1,30|0,73|0,44(0,34(0,38|0,60 |[1,00(1,75|2,90]4,10
52 4,0 |2,35|1,40|0,78|0,48|0,37(0,41(0,64 |1,08]1,85|3,20(4,70
54 4,50(2,55(1,50|0,84)0,52(0,40(0,44|0,68 [1,17(2,00|3,70]5,40
56 5,15|2,80|1,55|0,90|0,55(0,44(0,48(0,74 |1,26|2,20(4,20|6,10
58 6,00|3,10|1,75(0,97|0,60|0,48|0,52(0,78 |1,33|2,40(4,80(7,20
60 7,2013,50(1,85|1,03|0,64|0,50(0,56(0,83 |1,44|2,60|5,50
62 4,00(2,00(1,10|0,67|0,54(0,59(0,88 |1,56(3,00(6,65
64 4,90|2,30|1,19|0,71(0,57(0,61(0,94 |1,68]|3,40
66 6,00(2,50|1,26|0,76(0,60|0,66|1,00 [(1,84]|4,00
68 7,30|2,85(1,35(0,82(0,62(0,69(1,04 |2,02|4,50
70 3,20|1,44|0,86|0,64|0,72|1,10 |2,20]5,35
72 3,55|1,55|0,92|0,66|0,73|1,16 |2,40
74 4,00(1,65(0,98|0,70]0,77(1,22 |2,60
76 4,65|1,74]1,04|0,71|0,79(1,33 |2,74
78 5,25(1,81(1,08|0,72]0,82(1,44 |2,86
l0ro-BOCTOUHaa OpMeHTalUus
37 1,35(1,00|0,70|0,55(0,40(0,34|0,30|0,42 |0,66|0,90|1,35(1,70
38 1,35|1,00(f(0,70(0,55(0,40(0,34|0,31|0,43 |0,66(0,92(1,35(1,70
40 1,40(1,05|0,75|0,56(0,41(0,35|0,34|0,45 |(0,70|0,97|1,40(1,70
42 1,50(1,15(0,80(0,58(0,44|0,36|0,37|0,49 |(0,72(1,01(1,45(1,75
44 1,70(1,20|0,85|0,62(0,45(0,37|0,40|0,52 |0,75]|1,08|1,55(1,90
46 1,85(1,30(0,90(0,65(0,49(0,39|0,42|0,55 |0,79(1,17(1,65(2,15
48 2,05|1,40|0,95|0,70|0,50(0,41(0,46(0,59 |0,81|1,25|1,80|2,50
50 2,30(1,55(f1,00|0,75|0,53(0,45(0,49|0,62 |0,86(1,35|2,00]2,90
52 2,65|1,70|1,10(0,79|0,55(0,49(0,51(0,65 |0,93]|1,47|2,25|3,30
54 3,10(|1,80(f1,20|0,84)0,60(0,52(0,54|0,69 |1,01(1,59|2,55|3,75
56 3,60|2,00|1,25|0,88|0,61(0,56(0,57(0,72 |1,10|1,72|2,90|4,30
58 4,20(2,20(1,35|0,93|0,65|0,58(0,59|0,77 |1,19(1,87|3,40]5,00
60 5,10|2,45|1,45|0,97|0,69|0,60(0,60(0,80 |1,26]|2,08|3,95
62 2,80|1,60(1,02|0,71]|0,62|0,62(0,84 |1,35|2,34(4,75
64 3,30|1,70|1,06|0,75|0,63(0,65(0,87 |1,44|2,64
66 4,00(1,85(1,12|0,78|0,64(0,67(0,91 |1,55(3,00
68 4,95|2,10(1,18(0,80(0,65(0,69(0,95 |1,65|3,39
70 2,30(1,26(0,84|0,66|0,71|1,00 |1,77|3,85
72 2,60(1,35|0,87|0,69|0,72|1,04 |1,90
74 2,95(1,45(0,90|0,70]0,75(1,10 |2,00
76 3,45|1,58(0,94|0,70|0,77|1,15 |2,12
78 4,20(1,75(0,96|0,71]0,78(1,24 |2,25
Oro-3ananHasa opmMeHTauusa

Tabnununa B.2



37 1,50|1,05|0,75(0,47|0,30(0,30|0,35|/0,45 [(0,60]0,79(1,10]|1,45
38 1,50|1,05(0,80|0,50(0,35|0,31(0,35|0,46 |0,64|0,81|1,15(1,50
40 1,60|1,10(0,80|0,53(0,40|0,33(0,36|0,49 |0,65|/0,90(1,30(1,63
42 1,70|1,20(0,81|0,55(0,40|0,36(0,39|0,50 |0,70|0,99|1,50(1,75
44 1,80(1,30(0,90|0,59(0,45|0,38(0,40|0,52 |0,75|1,07]1,60(1,90
46 2,05|1,40(0,92|0,62|0,47(0,40]0,41(0,55 |0,78(1,15|1,75|2,15
48 2,35|1,60(1,03|0,65|0,47(0,41]0,43(0,59 |0,83(1,23]1,90(2,55
50 2,50(1,70(1,10(0,69]0,50(0,42]0,45(0,61 |0,84(1,30|2,10(2,95
52 2,85(1,85(|1,20(0,72]0,50(0,46]0,49(0,63 |0,95(1,40)12,30(3,40
54 3,30(2,00(1,25(0,77]0,55(0,48]0,50(0,68 |1,00(1,52]|2,65|3,95
56 3,80(2,20(1,30(0,81(0,58(0,50]0,53(0,72 |1,05(1,65|3,00(4,45
58 4,50|2,45|1,40(0,86]0,60(0,52]0,56(0,77 |1,13(1,79|3,35|5,35
60 5,20|2,80(1,50(0,90]0,63(0,54]0,58(0,81 |1,20(1,95|3,80
62 3,25|1,70(0,97|0,65|0,56|0,61]0,86 |[1,25]|2,15(4,55
64 3,9011,90(1,04|0,68|0,60(0,65|0,90 (1,39]|2,45
66 4,75|2,10(1,11|0,76|0,64|0,70(0,97 [1,50]|2,85
68 5,60|2,30(1,21|0,82|0,67|0,73|1,02 [1,65|3,33
70 2,55(1,30|0,88(0,71]0,75(1,09 |1,80(3,85
72 2,80|1,42]0,90(0,73]0,78(1,16 |1,95
74 3,10(11,52]0,95(0,75]|0,79(1,26 |2,12
76 3,40|1,62]0,97(0,76]0,80(1,37 |2,30
78 4,00(1,73|1,00(0,77|0,82|1,50 |2,45
BocTouHas opueHTaumsa <*>
37 0,52|0,46(0,40|0,42(0,42|0,39(0,44|0,40 |0,45|0,50|0,42(0,54
38 0,52|0,48(0,42|0,43(0,42|0,39(0,440,40 |0,45|0,50|0,44(0,54
40 0,55|0,50(0,46|0,44(0,42|0,40(0,44]|0,41 |0,46|0,50|0,48(0,54
42 0,58|0,52(0,50|0,45(0,42|0,40(0,44)0,42 |0,46|0,50|0,54(0,55
44 0,60|0,54(0,53|0,47(0,42|0,42(0,44]|0,43 |0,48|0,52|0,59(0,62
46 0,63|0,57(0,58|0,48(0,44|0,43(0,4410,45 |0,50|0,56|0,61(0,72
48 0,65|0,62(0,60|0,50(0,46|0,44(0,46|0,48 |0,54|0,58|0,64(0,80
50 0,68|0,65(0,61|0,53(0,48|0,46(0,47|0,49 |0,56|0,62|0,66(0,86
52 0,70|0,67(0,62|0,55(0,50|0,47(0,48|0,51 |0,60|0,64]0,69(0,90
54 0,71)0,70(0,63|0,56(0,52|0,50(0,50]0,53 |0,62|0,67|0,72(0,92
56 0,7210,73(0,64|0,58(0,54|0,52(0,53|0,56 |0,64|0,68|0,76(0,94
58 0,74|0,78(0,64|0,61(0,57|0,54(0,54|0,57 |0,66|0,70]|0,80(0,96
60 0,76|0,87(0,66|0,64(0,59|0,56(0,56]|0,58 |0,68|0,72|0,86
62 0,96|0,70(0,66|0,60|0,58|0,57|0,60 (0,72]0,78(0,91
64 1,04)10,76(0,69|0,62|0,59|0,58|0,62 |(0,76]0,88
66 1,14)10,84(0,72|0,64|0,60|0,59|0,64 (0,80]1,00
68 1,20)0,92|0,7410,65|0,61|0,60|0,66 [0,84]1,15
70 1,00|0,78(0,66|0,62(0,60|0,70 |0,88|1,32
72 1,10|0,84(0,69|0,63(0,62|0,74 |0,92|1,52
74 1,25|0,91(0,72|0,64(0,64]10,78 |0,94|1,76
76 1,4411,02(0,76|0,65(0,66|0,82 |0,96
78 1,66|1,15(0,78|0,66(0,68|0,86 |1,00
IanpHUM BOCTOK (BOCTOUHAas OpPMEeHTalusd)
44 0,54|0,57(0,43|0,44(0,40|0,31(0,29]0,38 |0,50|0,52|0,58(0,61
46 0,60|/0,60(0,49|0,46(0,42|0,36(0,35|0,43 |0,52|0,56|0,65(0,66
48 0,64|0,62(0,55|0,49(0,44)|0,40(0,40)|0,47 |0,53|0,60(0,70(0,76
50 0,70|0,66(0,62|0,52(0,47|0,44(0,42]0,48 |0,55|0,63|0,80(0,88
52 0,7410,68(0,68|0,54(0,50|0,45(0,43|0,49 |0,57|0,68|0,91(1,00
54 0,78|0,710,74(0,56|0,51(0,46|0,42]0,50 |0,58]0,72(1,06|1,42
56 0,84|0,74(0,80|0,58(0,52|0,46(0,40]0,50 |0,60|0,78|1,22(1,24
58 0,88|0,77|0,86(0,60|0,54(0,46|0,47|0,50 |0,62]0,88(1,48]|1,36
60 0,93|0,80(0,92|0,63(0,55|0,46(0,47|0,51 |0,66(1,04
3ananHas opMeHTaums <**>
37 0,54|0,50(0,46|0,36(0,34|0,34(0,40]|0,40 |0,42|0,38|0,42(0,54
38 0,54|0,50(0,47|0,38(0,34|0,34(0,40|0,40 |0,42|0,40|0,44(0,54
40 0,56|0,51(0,48|0,40(0,35|0,34(0,40|0,42 |0,43|0,42|0,48(0,54
42 0,58|0,52(0,50|0,42(0,36|0,35(0,40|0,42 |0,44|0,46|0,54(0,55




44 0,60|0,52(0,53|0,43(0,38|0,36(0,40]|0,42 |0,45|0,48|0,59(0,62
46 0,64|0,57|0,58(0,44)10,39(0,37|0,42|0,42 |0,46]0,52|0,61|0,72
48 0,70|0,62(0,60|0,46(0,40|0,38(0,42|0,42 |0,48|0,55|0,64(0,80
50 0,75/0,69(0,61|0,47(0,42|0,40(0,43|0,44 |0,50|0,58|0,66(0,86
52 0,80|0,77(0,62|0,48(0,43|0,42(0,44]0,46 |0,53|0,60]0,69(0,90
54 0,86|0,86(0,63|0,50(0,45|0,44(0,45|0,48 |0,56|0,64|0,72(0,92
56 0,9410,98(0,64|0,52(0,46|0,46(0,47]0,52 |0,58|0,68|0,76(0,94
58 1,06(1,08(0,64|0,54(0,48|0,47(0,48|0,54 |0,60|0,70]0,80(0,96
60 1,19|1,18(0,66|0,56(0,50|0,49(0,52|0,56 |0,62|0,74]0,86
62 1,29|0,70(0,59|0,54|0,54|0,54|0,58 (0,66]0,78(0,91
64 1,40|0,76|0,64|0,58|0,56|0,56|0,62 [(0,72]|0,86
66 1,52)|0,84(0,70|0,60|0,60|0,60|0,68 [0,78]|0,94
68 1,62|0,92|0,78|0,66|0,64|0,064|0,72 [(0,84]1,08
70 1,00/|0,86(0,70|0,67(0,68]|0,80 |0,88|1,30
72 1,10|0,92(0,76|0,71(0,72]0,88 |0,92|1,66
74 1,25|1,00(0,80|0,74(0,76|0,95 |0,96
76 1,44)1,09(0,80|0,76(0,77]1,02 |1,00
78 1,66|1,15(0,80|0,76(0,77]1,04 |1,01
IanpHM BOCTOK (3amnajHasd opMeHTalMsa)
44 0,56|0,54(0,49|0,44(0,40|0,49(0,49|0,46 |0,50|0,55|0,56(0,62
46 0,63|0,60(0,53|0,46(0,42|0,48(0,48|0,50 |0,52|0,56|0,58(0,064
48 0,69|0,66(0,57|0,49(0,44)0,48(0,48|0,53 |0,53|0,56|0,59(0, 68
50 0,75|0,71(0,62|0,52(0,47|0,48(0,48|0,55 |0,55|0,57|0,60(0,74
52 0,81)0,77(0,66|0,54(0,50|0,48(0,48|0,56 |0,57|0,58|0,62(0,80
54 0,87|0,83(0,70|0,56(0,510,48(0,48|0,57 |0,58|0,59|0,66(0,86
56 0,94)0,89(0,74|0,58(0,52|0,48(0,490,58 |0,60|0,60|0,70(0,92
58 1,00|0,95(0,78|0,60(0,54|0,48(0,50]0,59 |0,62|0,60|0,75(1,00
60 1,06(1,04(0,82|0,63(0,55|0,48(0,52|0,60 |0,66|0,61
CeBepO-BOCTOUHASA OpMeHTaumus <***>

37 0,04)0,06(0,12|0,19(0,22)0,26(0,23|0,21 |0,16|0,11(0,07(0,03
38 0,04|0,06(0,12|0,19(0,22]0,26(0,23|0,21 |0,16|/0,11]0,07(0,03
40 0,03|0,06(0,12|0,19(0,22|0,26(0,24]0,21 |0,16|0,10|0,06(0,02
42 0,02|0,06(0,12|0,19(0,23|0,26(0,24]0,21 |0,16|0,10|0,05(0,01
44 0,02|0,06(0,120,20(0,23|0,27(0,25]0,21 |0,16|0,09|0,04(0,01
46 0,02|0,06(0,13|0,20(0,2410,27(0,25]0,22 |0,16|0,09|0,04(0,01
48 0,01|0,06(0,13|0,20(0,25|0,28(0,260,22 |0,16|0,09|0,03(0,01
50 0,01)0,06(0,13|0,20(0,26)0,28(0,27]0,23 |0,16/0,09|0,03(0,01
52 0,01|0,06(0,13|0,21(0,27|0,29(0,28|0,24 |0,16|0,09|0,02(0,01
54 0,01|0,06(0,14|0,21(0,28|0,30(0,29]0,25 |0,16|0,09|0,02(0,01
56 0,01)0,05(0,14|0,22(0,29|0,31(0,30(0,25 |0,17|0,09|0,02
58 0,05|0,14(0,23|0,31|0,32|0,31|0,26 (0,18]0,09(0,02
60 0,0410,14(0,2410,32|0,33|0,32|0,27 (0,18]0,09(0,02
62 0,0410,15(0,25|0,34]0,35/0,33|0,28 (0,19]0,09
64 0,03|0,15(0,26/|0,36(0,37(0,35|0,29 (0,20]0,09
66 0,03|0,16|0,27|0,38]0,39(0,37|0,30 (0,21]0,09
68 0,03|0,17{0,29|0,40|0,42|0,41]0,32 (0,23]0,09
70 0,18|0,31(0,42|0,46(0,46]|0,35 |0,25|0,10
72 0,19|/0,34(0,44|0,50(0,52]0,38 |0,27|0,10
74 0,20|0,38(0,460,55(0,57|0,42 |0,29
76 0,2210,44(0,48|0,60(0,62|0,45
78 0,23|0,48(0,50|0,65(0,67|0,48

CeBepo-3anangHas OpMEeHTauusa
37 0,06|0,06|0,12(0,17|0,20(0,22|0,25|0,20 |(0,14]0,07(0,05|0,03
38 0,05|0,06(0,12|0,17(0,20|0,22(0,25]0,20 |0,14|0,07]|0,05(0,02
40 0,04)|0,06|0,12(0,17|0,21(0,23|0,25|0,20 |0,15]0,08(0,04]|0,02
42 0,03|0,06(0,13|0,18(0,210,23(0,23]0,20 |0,15|0,08|0,04(0,01
44 0,02|0,06(0,13(0,18|0,22(0,23|0,23|0,21 |(0,15]0,08(0,04|0,01
46 0,02|0,06(0,13|0,18(0,22]0,23(0,23|0,21 |0,15|/0,08|0,04(0,01
48 0,02|0,06(0,14|0,19(0,23|0,25(0,25|0,21 |0,16|0,08|0,03(0,01
50 0,02|0,06(0,1410,19(0,23|0,26(0,25]0,21 |0,16|0,08|0,03(0,01
52 0,02|0,06(0,15|0,19(0,23]0,26(0,25|0,22 |0,16|/0,08|0,03(0,01
54 0,02|0,06(0,15|0,20(0,2410,27(0,25]0,22 |0,16|0,08|0,02(0,01




56 0,02(0,06(0,16(0,20(0,25(0,28|0,26|0,23 |0,16(0,08(0,02
58 0,02(0,06(0,16(0,21(0,26(0,29|0,27|0,24 |0,16(0,08(0,01

60 0,05/0,17|0,22(0,27(0,31(0,29(0,26 |0,17]0,07|0,01
62 0,05(0,17(0,23|0,29|0,33(0,32(0,27 |0,18(0,07

64 0,05/0,18|0,25|0,31(0,37(0,35(0,29 |0,19|0,07

66 0,05(0,19(0,27)0,35|0,42(0,39(0,32 |0,20({0,07

68 0,05/0,20|0,30|0,39(0,47(0,44(0,35 |0,22|0,07

70 0,21(0,33(0,44(0,52(0,49|0,39 |0,24|0,07

72 0,23(0,37|0,49|0,57(0,55(0,43 |0,27(0,07

74 0,24(0,43(0,54(0,62(0,61(0,48 |0,29

76 0,26(0,52|0,60|0,67(0,66(0,52

78 0,28(0,63(0,66(0,71|0,70|0,57

CeBepHasa opMeHTaLuuAa

37 0,01({0,04(0,08(0,06(0,02
38 0,01(0,04)0,08|0,06(0,02
40 0,01({0,04(0,08(0,06(0,02
42 0,01(0,04)0,08|0,06(0,02
44 0,02(0,05(0,08(0,07|0,02
46 0,02(0,05|0,09|0,07(0,02

48 0,02(0,05(0,09(0,08(0,03
50 0,02(0,06(0,10(0,08(0,03
52 0,02(0,06|0,11(0,09(0,03
54 0,02(0,07|0,12|0,09(0,04
56 0,02(0,08(0,12(0,10(0,04
58 0,02(0,09|0,13|0,11({0,05
60 0,02(0,09(0,14(0,12(0,06
62 0,03(0,11)0,18|0,14(0,07
64 0,03({0,14(0,23(0,18|0,08
66 0,04(0,17|0,28|0,22(0,09
68 0,06(0,20(0,34(0,28(|0,11

70 0,07({0,24(0,40(0,35(0,15
72 0,09(0,30|0,47|0,41(0,19
74 0,13(0,38(0,54(0,47|0,23
76 0,22(0,48)0,58|0,53(0,27
78 0,30(0,55(0,61(0,57(0,29

<*> B nepmon C HOAOps Nno MapT kKo3bdbuumeHTH k NIpUBEIEeHs OJIA
i3
BananHoy Cubupu wm CpenHell A3um; 10Jid EBPOIENMCKOM TEeppUTOPUMU
Poccum m BoCTOUHOM Cubupu KO20OULIMEeHTE k NpUBEIEeHE B
i3
Tabnuue B.3.
<**> Ilna paroHa [JanbHero BocToka KO30OMLUMEeHTH k C MIOHA IIO
1]
aBTyCT NpuBeneHsl B Tabnuue B.4.
<K AA> TIIa IXKHEIX ParoHOB  JJajibHET'O BocToka kxoo@duuMeHTH k
1]

npmuBeneHel B Tabiauue B.5.

T'vany- BocTouHaa opmeHTaUMA T'panycel B3ananHada OpMEeHTaluud
CEI C.I.
C.. Mecsaugpr Mecs4augpr

I 11 IIT |[XT XIT I 11 IIT |[XT XIT

EBponerickasa TeppuTopmusa Poccum

46 0,46(0,40(0,38|0,51|0,46|42 0,56(0,54|0,48]|0,51
44 0,5210,44]0,42]0,54]0,50|44 0,620,56]0,52|0,54
46 0,57(0,47|0,44]0,56|0,56|46 0,69]0,60(0,56|0,56

0,46
0,54
0,64

Tabnuua B.3



48 0,62]10,51(0,48]10,59|0,64(48 0,7610,64(0,5910,59|0,75
50 0,68]0,54(0,5210,64|0,72|50 0,83]0,66(0,62]|0,64|0,85
52 0,7410,58(0,5610,69|0,83(|52 0,88|0,70(0,66|0,69|0,93
54 0,7910,62(0,60]10,76|0,92|54 0,9210,76(0,70]10,76]0, 96
56 0,84]10,66(0,064]10,83|0,90(56 0,9410,84(0,72]10,83|0,94
58 0,90]0,70(0,66]10,92|0,90(|58 0,9610,94(0,7610,92(0,94
60 0,9610,74(0,66]1,03 60 1,00]1,06(0,81]1,03
62 0,78]0, 66 62 1,20]0,88
64 0,8410, 6606 64 1,38]1,00
66 0,66 66 1,06
T'pvany- BocTrouHaa opueHTauUd T'panycel BananHasa OpMEeHTaUun
CEL Cc.u.
C.l. MecALs MecALs

I IT |IIT XTI [XII I IT |IIT XTI [XII

Bocrounasa Cubups

52 0,54]10,53|10,53]0,48(0,41|52 0,7210,56|0,53|0,70]|0,71
54 0,58(0,54|10,54]0,53|0,50|54 0,79]0,62|0,54(0,74|0,74
56 0,62]0,58(0,5610,58|0,58(56 0,87|0,68(0,5610,78|0,78
58 0,66]0,60(0,58|0,64|0,66(58 0,97|0,74(0,58]0,82|0,82
60 0,7410,63|10,63]0,68 60 1,1210,82(10,63]0,87
62 0,70(0,70|0,70 62 0,9410,70]|0,90
64 0,7210,80 64 1,08]0,80
66 0,96]0,89 66 1,2610,89
68 1,1410,97 68 1,5410,97
70 1,05 70 1,05
72 1,16 72 1,16
I'vany-| BocTouHasa opMeHTaLUMusa I'panmyce 3ananHas OpMEeHTauud
CEL C.I.
C.u. Mecdusl Mecdusl

I IT |[IIT |XI |[XII I IT |[IIT |XI |[XII

IDanbHUMM BOCTOK

42 0,18(0,19|0,17 42 0,36]0,30
44 0,18(0,19|0,17 44 0,36]0,30
46 0,18]0,18(0,18 46 0,2910,30
48 0,18]0,18(0,18
50 0,19]0,19|0,19
52 0,19]0,19(0,20
54 0,2110,20(0,21
56 0,2310,21(0,21
58 0,25]0,22(0,22
60 0,28]0,23(0,23

Tabnvua B.4

Tabnuua B.5



MAKCUMAJIbHBIE U CPEAHWUE 3HAYEHWA CYMMAPHOW CO/THEYHOW

PAOVALIUN (NPAMAA U PACCEAHHAA) NPU ACHOM

HEBE B UIOJIE

T'pamyCe C.I. OpueHTauMs CyMMapHas COJIHeuHas panuaumus, Br/M2
IIOBEPXHOCTU
MakcuMalsibHasa I cpenHada I
max av
36 TopusoHTanbHass | 1000 344
BananHasga 712 162
38 TopuzoHTaNbHadg | 942 334
BananHasga 721 163
40 TopusoHTanbHasg | 928 333
3ananHasg 740 169
42 T'opu3oHTaJbHaaA | 915 334
3ananHada 748 175
44 T'opu3oHTalbHas | 894 331
3ananHasg 756 180
46 TopuzoHTanbHadg | 880 329
3ananHada 752 182
48 T'opu30HTaJIbHasA | 866 328
3ananHada 764 184
50 TopusoHTanbHasa | 859 328
3ananHasda 774 187
52 T'opu3oHTaJbHas | 852 329
3ananHada 781 194
54 T'opu3oHTaJbHas | 838 329
3ananHasg 788 200
56 TopuzoHTanbHag 817 327
BananHas 786 201

PACHETHbIE TEM/TOTEXHUYECKMUE MOKA3SATE/NIN CTPOUTE/IbHbBIX

MATEPWANIOB U U3LENUI

Mpunoxenune I
(cnpaBouHoe)

MpunoxeHune [
(obasaTenbHoe)



MaTepuan XapaKkTepUCTUKU MaTEepPUaJIOB PacueTHbe KODbGOMUMEHTE (OPU YCJIOBUAX
B CYyXOM COCTOSHUU skcnayaTaumm no CHwull 23-02)
njJoT- |ynesbHasd KO3bbhm- Macco- TEeNnJIonpo- TenjJoycBoe- [mapo-
HOCThL |TerjioeM— LMEeHT BOTO BOIHOCTMU HuSa (opu npo-
po , KOCTb C , |Terio- OTHO— nambna, nepuone HMLA -
0 0 NpoBOI— HeHMS Bt/ (M x °C) |24 u) s, eMo—
kr/M3 | xIIx/ HOCTU BJIATU Br/ (M2 X cTHr
(k7 x °C) |namBma , |B Ma-— °C) MO,
0 Tepu- mr/ (M
Br/ (M X ane w, % X 4U X
°C) Mla)
A B A B A B A, B
2 3 4 5 6 7 8 9 10 11 12
TenJIon30J4LUMOHHEIe MaTepuaJsl (I'OCT 16381)
[osMepHEIe
[IeHOIOJIUC TUPOJI 150 1,34 0,05 1 5 0,052]0,06 |0,89 0,99 |0,05
" 100 1,34 0,041 2 10 0,04110,052|0,65 0,82 |0,05
[TeHOMOJIMC TUPOJI 40 1,34 0,037 2 10 0,04110,05 |0,41 |0,49 |0,05
(I'OCT 15588)
[IeHONOJUC TUPOJL 18 1,34 0,042 2 10 0,04210,04310,28 |0,32 10,02
OAO "CII Pamo-
ciaaB"
To xe 24 1,34 0,04 2 10 0,04 |0,041]0,32 |0,36 [(0,02
OKCTPYIUPOBAHHEL | 25 1,34 0,029 2 10 0,031|0,03110,28 |0,31 |0,013
MeHOIOJIUC TUPOJI

Tabnuua 4.1



Cruponyp 2500C

7 To xe, 2800C 28 1,34 0,029 10 0,031]0,03110,30 0,33 0,013

8 To xe, 3035C 33 1,34 0,029 10 0,031|0,03110,32 |0,36 0,013

9 To xe, 4000C 35 1,34 0,030 10 0,031|0,031|0,34 0,37 |0,005

10 To xe, 5000C 45 1,34 0,030 10 0,031|0,03110,38 0,42 0,005

11 [IeHOMNOJIUC TUPOJI 15 1,34 0,039 10 0,040|0,04410,25 0,29 |0,035
Cruponop PS15

12 To xe, PS20 20 1,34 0,037 10 0,038|0,042]0,28 0,33 0,030

13 To xe, PS30 30 1,34 0,035 10 0,036|0,040|0,33 0,39 0,030

14 OKCTPYyIUPOBAHHEM | 28 1,45 0,029 10 0,030|0,03110,31 |0,34 |0,006
[IEHONOJMUC TUPOJL
"Cranpodpoam"

15 To xe, "Pybmar" |32 1,45 0,028 10 0,0290,029]0,32 |0,36 [0,006

16 To xe, "Pybmar 32 1,45 0,030 10 0,03210,032|0,34 0,37 |0,006
A"

l6a |To xe, "dmypmaT [38 1,45 0,027 10 0,028|0,028|0,34 0,38 |0,006
500"

17 To xe, "dnypmaT |38 1,45 0,030 10 0,03210,032]0,37 |0,41 (0,006
500A"

18 To xe, "dmypmar |25 1,45 0,028 10 0,02910,02910,28 |0,31 (0,006
200"

19 To xe, "dmypmat |25 1,45 0,029 10 0,03110,03110,29 0,32 |0,006
200A"

20 lMlenonynact IIXB-1 (125 1,26 0,052 10 0,06 |0,064|0,86 (0,99 (0,23

mu IIB1




21 To xe 100 m [1,26 0,041 10 0,05 |0,052]0,68 |0,8 0,23
MeHee

22 [TleHOMOJNIMYypPETaH 80 1,47 0,041 5 0,05 0,05 |0,67 |0,7 0,05
23 " 60 1,47 0,035 5 0,04110,04110,53 |0,55 |0,05
24 " 40 1,47 0,029 5 0,04 10,04 |0,4 0,42 10,05
25 InuTe 13 peszoib- |90 1,68 0,045 20 0,053]0,073]0,81 |1,10 |0,15

HO-beHONbOPMAIIE —

IeTMIHOT'O II€HO-—

njacrta (I'OCT

20910)
26 To xe 80 1,68 0,044 20 0,05110,07110,75 1,02 |0,23
27 " 50 1,68 0,041 20 0,045]10,06410,56 0,77 |0,23
28 [lepaMUTOILIaCT~ 200 1,05 0,041 3 0,052]0,06 |0,93 |1,01 |0,008

BeToH
29 " 100 1,05 0,035 3 0,041]10,05 |0,58 |0,66 |0,008
30 lepnuTodbocho- 300 1,05 0,076 12 0,08 10,12 |1,43 2,02 |0,2

TeJIeBhHE M3OeJInd
31 To xe 200 1,05 0,064 12 0,07 10,09 |1,1 1,43 10,23
32 Tennomzongumon—- |80 1,806 0,034 15 0,04 |10,054|10,65 |0,71 |0,003

HBIE UM3OEeJIA U3

BCIIEHEHHOTI'O

CUHTETUUYECKOTO

Kayuyka

"Aspobiexc"
33 To xe,

"K Qiexc":

EC 60 - 1,806 0,039 0 0,039]0,039]0,6 0,6 0,010
80
ST 60 - 1,806 0,039 0 0,03910,039]0,6 0,6 0,009




80
ECO 60 1,806 0,041 0 0 0,041)0,04110,65 0,65 0,010
95
34 SKCTPY3MOHHEM 35 1,65 0,028 2 3 0,029|0,030|0,36 |0,37 0,018
[IEeHONIOJIUC TUPOJI
"llenonjaskc",
Tun 35
35 To xe, Tun 45 45 1,53 0,030 2 3 0,031]10,032|0,40 |0,42 |0,015
B MuuepasoBaThHele (I'OCT 4640), CTEKJIOBOJIOKHMCTHE, I[I€HOCTEKJIO, I'a30CTEKJIIO
36 MaTel MMHEpajo-— 125 0,84 0,044 2 5 0,064|0,07 |0,73 10,82 0,30
BaTHHEE I[IPOLMBHEE
(I'OCT 21880)
37 MaTel MMHEepajo- 100 0,84 0,044 2 5 0,061|0,067|0,64 |0,72 10,49
BaTHEE I[IPOUMBHEE
(I'OCT 21880)
38 To xe 75 0,84 0,046 2 5 0,058|0,064|0,54 (0,61 |0,49
39 MaTel MMHepajo-— 225 0,84 0,054 2 5 0,072]10,08211,04 1,19 0,49
BAaTHBEIE Ha CHUHTE-
TUYECKOM CBSA3YI—
mem (I'OCT 9573)
40 To xe 175 0,84 0,052 2 5 0,066|0,076|0,88 1,01 |0,49
41 " 125 0,84 0,049 2 5 0,06410,07 |0,73 0,82 |0,49
42 " 75 0,84 0,047 2 5 0,058|0,064|0,54 (0,61 |0,53
43 [IMUTE MATKMUE, 250 0,84 0,058 2 5 0,082]0,08511,17 1,28 |0,41
MIOJTYXEeCTKMUE U
XecTKrure MMHepa—
JIOBATHHEIE Ha CUH-—
TeTUYeCKOM U Ou-
TYMHOM CBS3YIIMX
(I'OCT 9573, TOCT




10140, TOCT

22950)
44 To xe 225 0,84 0,058 0,079]0,08411,09 1,20 |0,41
45 " 200 0,84 0,056 0,076]0,08 |1,01 1,11 |0,49
46 " 150 0,84 0,050 0,068]0,073|10,83 0,92 0,49
47 " 125 0,84 0,049 0,0604]10,069|0,73 0,81 |0,49
48 " 100 0,84 0,044 0,06 |0,065|0,64 0,71 |0,56
49 " 75 0,84 0,046 0,056]10,063|0,53 |0,60 |0,6
50 [InuTe MuHepaJio— |[180 0,84 0,038 0,045|0,048|0,74 0,81 |0,3
BaTHBIE 3A0 "Mu-—
HepaJibHasa BaTa"
51 To xe 140 - (0,84 0,037 0,043]0,046|0,68 0,75 |0,31
175
52 " 80 - 0,84 0,036 0,042]10,04510,53 0,59 |0,32
125
53 " 40 - 0,84 0,035 0,04110,04410,37 0,41 |0,35
60
54 " 25 - 0,84 0,036 0,042)0,04510,31 |0,35 |0,37
50
55 [InuTe MuHepaJio— |[200 0,84 0,064 0,07 |10,076|0,94 |1,01 (0,45
BaTHBEIE ITOBHIIEH—
HOM XE&CTKOCTM Ha
opraHodpochaTHOM
CBA3YIIEM
56 [InuTe noJiyxecT— (200 0,84 0,07 0,07¢]0,08 |1,01 1,11 0,38

Kre MMHepaJioBaT-—
HBIE Ha KpaxMmalJlb-—
HOM CBA3yoIIEM




57 To xe 125 0,84 0,056 0,06 |0,064]0,70 |0,78 [0,38
58 [IJIMTHE U3 CTEeK-— 45 0,84 0,047 0,06 |0,064|0,44 |0,5 0,6

JISHHOTO ITalejb—

HOT'O BOJIOKHA Ha

CUHTETUUYECKOM

ceasywomeMm (I'OCT

10499)
59 MaTer m moJiocel u3|150 0,84 0,061 0,06410,07 |0,8 0,9 0,53

CTEeKJIAHHOT'O BO-—

JIOKHA MPOIVBHEE
60 MaTE U3 CTEeK-— 25 0,84 0,04 0,043|0,05 0,27 |0,31 |(0,61

JISHHOT'O WTallesb—

HOT'O BOJIOKHA

" URSA "
6l To xe 17 0,84 0,044 0,046|0,053]0,23 |0,26 |0,66
62 " 15 0,84 0,046 0,048|0,053]0,22 |0,25 [0,068
63 " 11 0,84 0,048 0,05 |0,055|0,19 |0,22 |0,7
64 [IJINTE U3 CTEeK-— 85 0,84 0,044 0,046)0,05 |0,51 |0,57 |0,5

JISHHOTO WTallesb—

HOT'O BOJIOKHA

"URSA"
65 To xe 75 0,84 0,04 0,0420,047|0,46 0,52 |0,5
66 " 60 0,84 0,038 0,04 |0,045]0,4 0,45 0,51
67 " 45 0,84 0,039 0,041)0,045]0,35 |0,39 (0,51
68 " 35 0,84 0,039 0,041|0,046]0,31 |0,35 |0,52
69 " 30 0,84 0,04 0,042]0,046]0,29 |0,32 |0,52
70 " 20 0,84 0,04 0,043|0,048]0,24 0,27 |0,53




71 " 17 0,84 0,044 2 5 0,047]0,05310,23 0,26 |0,54
72 " 15 0,84 0,046 2 5 0,049]10,055|0,22 0,25 ]0,55
73 [leHOCTEeKJIO WJIu 400 0,84 0,11 1 2 0,12 |0,14 |1,76 |1,94 10,02

Tas0CTEKJIO
74 To xe 300 0,84 0,09 1 2 0,11 0,12 |1,46 |1,56 |0,02
75 " 200 0,84 0,07 1 2 0,08 10,09 1,01 |1,1 0,03
B [IIMTE M3 NPUPOIHHX OPTAaHMYECKMX M HEOPTaHMUYECKMX MaTepuaJioB
76 InuTer npesecHO- (1000 2,3 0,15 10 |12 0,23 10,29 6,75 |7,7 0,12

BOJIOKHUCTHE U

IOIPEeBECHO-CTPY~—

xeunsle (I'OCT

4598, T'OCT 8904,

T'OCT 10632)
77 To xe 800 2,3 0,13 10 (12 0,19 10,23 |5,49 6,13 |0,12
78 " 600 2,3 0,11 10 (12 0,13 |0,16 |3,93 4,43 |0,13
79 " 400 2,3 0,08 10 (12 0,11 10,13 |2,95 |3,26 |0,19
80 " 200 2,3 0,06 10 (12 0,07 10,08 |1,67 1,81 |0,24
81 InuTe dubposmuro- (500 2,3 0,095 10 (15 0,15 0,19 |3,86 |4,50 |0,11

BEHIE M apOOoJIUT

(I'OCT 19222) Ha

IOpTJaHIlleMeHTe
82 To xe 450 2,3 0,09 10 (15 0,135]0,17 |3,47 4,04 |0,11
83 " 400 2,3 0,08 10 (15 0,13 |0,16 |3,21 |3,70 |0,26
84 [InuTe kamemmaTo- (300 2,3 0,07 10 |15 0,09 10,14 12,31 |2,99 |0,45

BEIS




85 To xe 200 2,3 0,06 10 (15 0,07 10,09 |1,67 1,96 |0,49
86 [InuTe TOpP®SHEIE 300 2,3 0,064 15 |20 0,07 |0,08 |2,12 |2,34 10,19
TEeNJIOU30JISLMOH~
HEIE
87 To xe 200 2,3 0,052 15 (20 0,06 |10,064]1,6 1,71 10,49
88 Makjsa 150 2,3 0,05 7 12 0,06 |0,07 |1,3 1,47 0,49
89 [IIUTE M3 TUIICa 1350 0,84 0,35 4 6 0,50 |0,56 |7,04 |7,76 |0,0098
(I'OCT 6428)
90 To xe 1100 0,84 0,23 4 6 0,35 |0,41 |5,32 |5,99 |0,11
91 JICTEl TUIICOBEIE 1050 0,84 0,15 4 6 0,34 10,36 |5,12 |5,48 |0,075
OBmMBOUHEIE (Cy-—
xXas WwrykaTtypka)
(I'OCT 6266)
92 To xe 800 0,84 0,15 4 6 0,19 10,21 |3,34 |3,66 |0,075
93 V3pnenua m3 Bcny-|300 1,68 0,087 1 2 0,09 |10,099|1,84 |1,95 |0,04
YeHHOT'O NepJuTa
Ha OMTYMHOM
casywomeMm (I'OCT
16136)
94 To xe 250 1,68 0,082 1 2 0,085]0,099|1,53 |1,64 |0,04
95 " 225 1,68 0,079 1 2 0,082]0,09411,39 |1,47 |0,04
96 " 200 1,68 0,076 1 2 0,078]0,09 1,23 1,32 |0,04
r 3aChHIIKM
97 T'paBur kepamsu— |[600 0,84 0,14 2 3 0,17 10,19 |2,62 |2,83 0,23
ToBEIM (I'OCT
9757)
98 To xe 500 0,84 0,14 2 3 0,15 10,165|2,25 |2,41 |0,23




99 " 450 0,84 0,13 0,14 10,155|2,06 2,22 |0,235
100 |" 400 0,84 0,12 0,13 |0,145|1,87 |2,02 |0,24
101 | " 350 0,84 0,115 0,125]0,14 |1,72 1,86 |0,245
102 |" 300 0,84 0,108 0,12 10,13 |1,56 |1,66 |0,25
103 |" 250 0,84 0,099 0,11 10,12 |1,22 |1,3 0,26
104 |TI'paBum wyHTM3mU— |[700 0,84 0,16 0,18 0,21 |2,91 |3,29 0,21

ToBEIL (I'OCT

9757)
105 |To xe 600 0,84 0,13 0,16 0,19 |2,54 2,89 |0,22
106 |" 500 0,84 0,12 0,15 |0,17512,25 2,54 |0,22
107 |" 450 0,84 0,11 0,14 10,16 |2,06 |2,30 |0,22
108 |" 400 0,84 0,11 0,13 |0,15 |1,87 |2,10 |0,23
109 |llebenr m3 momeH-|1000 0,84 0,21 0,24 10,31 |4,02 4,67 |0,21

HoTo mylaka (I'OCT

5578)
110 |llebens myakornem—|900 0,84 0,19 0,23 10,3 3,73 4,36 |0,21

3OBEIM M aTJIONO—

putroeet (I'OCT

9757)
111 |To xe 800 0,84 0,18 0,21 |0,26 |3,36 |3,83 |0,21
112 |" 700 0,84 0,16 0,19 10,23 12,99 |3,37 |0,22
113 |" 600 0,84 0,15 0,18 10,21 |2,7 2,98 (0,23
114 | " 500 0,84 0,14 0,16 10,19 |2,32 2,59 |0,23
115 (" 450 0,84 0,13 0,15 0,17 |2,13 2,32 |0,24




116 |" 400 0,84 0,122 2 3 0,14 |0,16 |1,94 |2,12 (0,24
117 |lleGeHb M TECOK 500 0,84 0,09 1 2 0,1 0,11 |1,79 |1,92 |0,26
V3 MNepuImnTa
BCIIYUEHHOT O
(I'OCT 10832)
118 |To xe 400 0,84 0,076 1 2 0,087|0,095|1,5 1,6 0,3
119 |" 350 0,84 0,07 1 2 0,081]0,085|1,35 |1,42 |0,3
120 |" 300 0,84 0,064 1 2 0,076|0,08 0,99 |1,04 (0,34
121 |BepMUKYJIUT 200 0,84 0,065 1 3 0,08 |0,095|1,01 |1,16 |0,23
BCcnyueHHbE (I'OCT
12865)
122 |To xe 150 0,84 0,060 1 3 0,07410,098|0,84 |1,02 (0,26
123 |" 100 0,84 0,055 1 3 0,067|0,08 |0,66 |0,75 |0,3
124 |lecox mmns crtpo- |1600 0,84 0,35 1 2 0,47 10,58 6,95 |7,91 (0,17
WUTEJILHEX padoT
(I'OCT 8736)
I CrpouTesibHEEe pacTBOpel (I'OCT 28013)
125 |lemenTHO-myako- |1400 0,84 0,41 2 4 0,52 10,64 |7,0 8,11 0,11
BRIV
126 |To xe 1200 0,84 0,35 2 4 0,47 10,58 |o6,16 |7,15 (0,14
127 |UemeHnTHO-nIepau— [1000 0,84 0,21 7 12 0,26 |0,3 4,64 |5,42 10,15
TOBEIN
128 |To xe 800 0,84 0,16 7 12 0,21 |0,26 |3,73 4,51 |0,16
129 |TunconepauroBent |[600 0,84 0,14 10 (15 0,19 10,23 |3,24 |3,84 |0,17
130 |[IopnBOBaHHLIM 500 0,84 0,12 6 10 0,15 |0,19 |2,44 |2,95 (0,43




I‘MHCOH@pJ’IM‘I‘OBbHZ

131 |To xe 400 0,84 0,09 6 10 0,13 (0,15 (2,03 (2,35 [0,53
IT KOHCTPYKUMOHHO-TENJIOM3OJIALMOHHEE MaTepUaJibl
A BeTOHE Ha MNPUPOIHHEIX [MOPMCTHIX 3amnojHuTenax (I'OCT 25820, TOCT 22263)
132 |Tydoberon 1800 0,84 0,64 7 10 0,87 (0,99 [11,38(12,79(0,09
133 |" 1600 0,84 0,52 7 10 0,7 0,81 (9,62 |10,91]|0,11
134 |" 1400 0,84 0,41 7 10 0,52 (0,58 [7,76 [8,63 (0,11
135 |" 1200 0,84 0,29 7 10 0,41 (0,47 |6,38 [|7,2 0,12
136 |Ilem300eTOH 1600 0,84 0,52 4 6 0,62 (0,68 [8,54 [9,3 0,075
137 |" 1400 0,84 0,42 4 6 0,49 (0,54 [7,1 7,76 0,083
138 |" 1200 0,84 0,34 4 6 0,4 0,43 [5,94 |6,41 |0,008
139 |" 1000 0,84 0,26 4 6 0,3 0,34 (4,69 [|5,2 0,11
140 |" 800 0,84 0,19 4 6 0,22 [(0,26 [3,6 4,07 (0,12
141 |BeTron Ha ByJgka- |[1600 0,84 0,52 7 10 0,64 0,7 9,2 10,140,075
HMYECKOM IIaKe
142 [To xe 1400 0,84 0,41 7 10 0,52 (0,58 [7,76 [8,63 (0,083
143 " 1200 0,84 0,33 7 10 0,41 (0,47 |6,38 [|7,2 0,09
144 (" 1000 0,84 0,24 7 10 0,29 (0,35 [4,9 5,67 0,098
145 |" 800 0,84 0,20 7 10 0,23 (0,29 [3,9 4,61 |0,11
B BeTOHEl Ha MCKYCCTBEHHBIX [IOPUCTHEIX 3alojiHuTenax (I'OCT 25820, T'OCT 9757)
146 |Kepam3surobeToH 1800 0,84 0,066 5 10 0,80 |0,92 10,5 12,330,009
Ha KepaM3UTOBOM




IIeCke " KepaM3u-—

TONEeHOOEeTOH
147 [To xe 1600 0,84 0,58 5 10 0,67 (0,79 |9,06 |10,77]|0,09
148 (" 1400 0,84 0,47 5 10 0,56 (0,65 [7,75 [9,14 (0,008
149 (" 1200 0,84 0,36 5 10 0,44 (0,52 |6,36 |7,57 (0,11
150 (" 1000 0,84 0,27 5 10 0,33 |(0,41 |5,03 |6,13 |0,14
151 |" 800 0,84 0,21 5 10 0,24 (0,31 (3,83 (4,77 |0,19
152 (" 600 0,84 0,16 5 10 0,2 0,26 (3,03 |3,78 |0,26
153 |" 500 0,84 0,14 5 10 0,17 (0,23 (2,55 (3,25 (0,3
154 [KepamzuroBeToH 1200 0,84 0,41 4 8 0,52 (0,58 |6,77 |7,72 0,075

Ha KBaplleBOM

ecke C nopmsa-

ANZ(S7ZE
155 [To xe 1000 0,84 0,33 4 8 0,41 (0,47 |5,49 |6,35 |0,075
156 (" 800 0,84 0,23 4 8 0,29 |0,35 [4,13 |4,9 0,075
157 |Kepam3uTobeToH 1000 0,84 0,28 9 13 0,35 |0,41 |5,57 |6,43 0,15

Ha [EepJIUTOBOM

rnecke
158 |To xe 800 0,84 0,22 9 13 0,29 (0,35 (4,54 |[5,32 (0,17
159 [lMlyurmusmurobeToH 1400 0,84 0,49 4 7 0,56 |0,64 |7,59 |8,6 0,098
160 |" 1200 0,84 0,36 4 7 0,44 (0,5 6,23 |7,04 |0,11
lel |" 1000 0,84 0,27 4 7 0,33 (0,38 [4,92 [5,6 0,14
162 [IlepimTobeToH 1200 0,84 0,29 10 |15 0,44 (0,5 6,96 |8,01 |0,15
163 " 1000 0,84 0,22 10 |15 0,33 [0,38 |5,5 6,38 |0,19




le4 |" 800 0,84 0,16 10 |15 0,27 |(0,33 [4,45 [5,32 |[0,26
165 |" 600 0,84 0,12 10 |15 0,19 (0,23 (3,24 (3,84 (0,3
166 |lnaxkonem3obeTon |1800 0,84 0,52 5 8 0,63 |0,76 |9,32 10,830,075
(TepmMO3UTOOETOH)
167 |To xe 1600 0,84 0,41 5 8 0,52 (0,63 [7,98 [9,29 (0,09
168 |" 1400 0,84 0,35 5 8 0,44 (0,52 [6,87 [7,9 0,098
169 |" 1200 0,84 0,29 5 8 0,37 (0,44 |[5,83 |[6,73 (0,11
170 |" 1000 0,84 0,23 5 8 0,31 (0,37 [4,87 |[5,63 |0,11
171 [lmaxonmemzsoneno- |[1600 0,84 0,47 8 11 0,63 (0,7 9,29 |10,31|0,09
Y IUIaKONIEeM30-—
rasobeToH
172 [To xe 1400 0,84 0,35 8 11 0,52 (0,58 [7,9 8,78 (0,098
173 |" 1200 0,84 0,29 8 11 0,41 (0,47 |6,49 |7,31 (0,11
174 |" 1000 0,84 0,23 8 11 0,35 (0,41 [5,48 [6,24 (0,11
175 |" 800 0,84 0,17 8 11 0,29 (0,35 [4,46 |[5,15 (0,13
176 |Beron Ha momeH- |1800 0,84 0,58 5 8 0,7 0,81 (9,82 [11,18(0,083
HEIX I'PaHyJIMpPO-—
BAHHEIX IJIaKaX
177 " 1600 0,84 0,47 5 8 0,58 (0,64 (8,43 (9,37 (0,09
178 (" 1400 0,84 0,41 5 8 0,52 (0,58 [7,46 |[8,34 |0,0098
179 |" 1200 0,84 0,35 5 8 0,47 (0,52 |6,57 |7,31 (0,11
180 |Arsonopuroberon [1800 0,84 0,7 5 8 0,85 |0,93 |10,82(11,98|0,075

u OeTOHE Ha TO-
MJIMBHEIX (KOTEJIb—




HBIX) IJIakKax

OeToH, Taszo0- U

181 [To xe 1600 0,84 0,58 5 8 0,72 (0,78 9,39 |10,34]0,083
182 " 1400 0,84 0,47 5 8 0,59 (0,65 |7,92 |8,83 |0,09
183 (" 1200 0,84 0,35 5 8 0,48 (0,54 |6,64 |7,45 |0,11
184 (" 1000 0,84 0,29 5 8 0,38 |(0,44 |5,39 |6,14 |0,14
185 |[BeTon Ha 3osbHOM|1400 0,84 0,47 5 8 0,52 10,58 |7,46 |8,34 10,09
TpPaBUU
186 [To xe 1200 0,84 0,35 5 8 0,41 (0,47 |6,14 |6,95 |0,11
187 (" 1000 0,84 0,24 5 8 0,3 0,35 (4,79 |5,48 |0,12
188 |BepmMuxynmuTobeToH 800 0,84 0,21 8 13 0,23 10,26 |3,97 |4,58 |-
189 (" 600 0,84 0,14 8 13 0,16 (0,17 |2,87 |3,21 |0,15
190 (" 400 0,84 0,09 8 13 0,11 (0,13 |1,94 |2,29 |0,19
191 (" 300 0,84 0,08 8 13 0,09 (0,11 1,52 |1,83 |0,23
B BeToHr guemcTeie (I'OCT 25485, T'OCT 5742)
192 |Hosuctuposberon |[600 1,06 0,145 4 8 0,17510,20 |3,07 |3,49 (0,068
193 (" 500 1,06 0,125 4 8 0,14 (0,16 |2,5 2,85 10,075
194 |" 400 1,06 0,105 4 8 0,12 |(0,135|2,07 |2,34 0,085
195 (" 300 1,06 0,085 4 8 0,09 (0,11 |1,55 |1,83 |0,10
196 (" 200 1,06 0,065 4 8 0,07 |0,08 |1,12 |1,28 |0,12
197 (" 150 1,06 0,055 4 8 0,057(0,06 |0,87 |0,96 |0,135
198 |T'aBo- M meHO- 1000 0,84 0,29 10 (15 0,41 10,47 |6,13 |7,09 |0,11




MeHOCUJIKAaT
199 |To xe 800 0,84 0,21 10 (15 0,33 10,37 |4,92 |5,63 |0,14
200 |" 600 0,84 0,14 8 12 0,22 10,26 |3,36 |3,91 |0,17
201 |" 400 0,84 0,11 8 12 0,14 10,15 |2,19 |2,42 |0,23
202 |" 300 0,84 0,08 8 12 0,11 ]0,13 |1,68 1,95 |0,26
203 |T'aso- u mneHoO- 1200 0,84 0,29 15 (22 0,52 10,58 |8,17 19,46 |0,075
30J100eTOH
204 |To xe 1000 0,84 0,23 15 (22 0,44 10,5 6,806 |8,01 |0,0098
205 |" 800 0,84 0,17 15 (22 0,35 10,41 |5,48 |6,49 |0,12
T KupnuuHas kJjaZka M3 CIJIOMHOTO KUpIMYa
206 |I'muHsaHoTO OORIK— |1800 0,88 0,56 1 2 0,7 0,81 |9,2 10,12]0,11
HoBeHHOTO (I'OCT
530) Ha uUeMeHT-
HO-IIeCYaHOM
pacTBOope
207 |I'muHaHoro oBweik— [1700 0,88 0,52 1,5(3 0,64 |0,76 |8,64 |9,7 0,12
HOBEHHOTO Ha Le-
MEHTHO-IIJIAKOBOM
pacTeope
208 |I'muHsHOTO OOHIK— |1600 0,88 0,47 2 4 0,58 0,7 8,08 19,23 0,15
HOBEHHOTO Ha
LIeMEeHTHO-IIep—
JIMTOBOM pacTBOpe
209 |CunmxaTHOTO 1800 0,88 0,7 2 4 0,76 10,87 |9,77 10,9 0,11
(I'OCT 379) Ha
LIEMEeHTHO-TIeCc—
YaHOM pacTBoOpe
210 |[TpenemnbHOTO 1200 0,88 0,35 2 4 0,47 10,52 |6,26 |6,49 0,19




(I'OCT 530) =Ha
LIEeMEeHTHO-TIeC—
YaHOM pPacTBoOpe

211

To xe

1000

0,88

212

;1TakOBOI'O Ha
LIeMEeHTHO-IIecua—
HOM pacTBOpEe

1500

0,88

Kupnnuhasa kjanka

U3 MIYCTOTHOTO

213

Kepamnueckoro
IyCTOTHOI'O ILJIOT—
HocTeio 1400
kr/M3 (BpyTTO)
(I'OCT 530) Ha
LLeMeHTHO-IIeCc—
4YaHOM pacTBoOpe

1600

0,88

0,47

1

214

Kepamnueckoro
NIYyCTOTHOTO IILJIOT-—
HocThio 1300
kr/M3 (BpyTTO)
(I'OCT 530) =Ha
LIeMEeHTHO-TIeCc—
YaHOM pacTBOpPE

1400

0,88

7,01

215

KepamMnueckoro
IYyCTOTHOTO ILJIOT—
HocThio 1000
kr/M3 (BpyTTO)
(I'OCT 530) Ha
IEMEHTHO-TIEC—
YaHOM pacTBOpE

1200

0,88

216

CUIIMKAaTHOTO
OIOMHHAIOLATUIIYC—
ToTHOTO (I'OCT
379) Ha uemMeHT-
HO-II€CYaHOM

1500

0,88




pacTBOpe

217

CHUMIMKaTHOTO
YeTHPHAaOllaTUIIyC—
ToTHOTO (I'OCT
379) Ha ueMeHT-
HO-TIeCYaHOM
pacTBope

1400

0,88

0,76

7,93

9,01

0,14

HepeBo n mnsneyqind M3 HeT'o

218

CocHa u eJnb
[IOIIEPEK BOJIOKOH
(I'OCT 8486, TOCT
9463)

500

2,3

0,09 15

20

219

CocHa u eJnb
BIOJIb BOJIOKOH

500

20

220

Iy® nomnepex
BOoJIOkOH (I'OCT
9462, TOCT 2695)

700

0,1 10

15

221

Iy6 BOOJIBL
BOJIOKOH

700

0,23 10

15

222

daHepa KJeeHada
(I'OCT 8673)

600

0,12 10

13

223

KapTon
OBIIULLOBOUHEIM
(I'OCT 8740)

1000

10

224

KapTon
CTPOUTEJIbHEIM
MHOT'OCJIOMHEIN

650

12

0,083

ITT

KOHCprKHMOHHHe MaTepnraJlbl

BeToOHE

(T'OCT 7473, TOCT 25192) m pacTBOPEH

(I'OCT 28013)




225 |XenezobeTon 2500 0,84 1,69 2 3 1,92 |2,04 |17,98|18,95|0,03
(I'OCT 26633)
226 |Beron Ha rTpaBum |2400 0,84 1,51 2 3 1,74 |1,86 |16,77|17,88]0,03
un mebHe ms3
IPUPOIOHOT'O KaMHS
(I'OCT 26633)
227 |PacTBop uemenT- |1800 0,84 0,58 2 4 0,76 10,93 |9,6 11,090,009
HO-II€CUYaHEIM
228 |PacTBop ciyoxuemt |1700 0,84 0,52 2 4 0,7 0,87 8,95 |10,42|0,0098
(mrecokx, u3BEeCThH,
LIeMeHT)
229 |[PacTBOop m3BecT- |1600 0,84 0,47 2 4 0,7 0,81 |8,69 |9,76 |0,12
KOBO-II€CUaHEIN
B ObnmnLoOBKa NPUPOAHEM kKaMHeMm (I'OCT 9480)
230 |[I'pauuT, rTHelic m |2800 0,88 3,49 0 0 3,49 (3,49 (25,04125,04]|0,008
BazanibT
231 |Mpawmop 2800 0,88 2,91 0 0 2,91 (2,91 [22,86(22,86|0,008
232 |M3BecTHIK 2000 0,88 0,93 2 3 1,16 |1,28 |12,77|13,7 |0,06
233 |" 1800 0,88 0,7 2 3 0,93 |1,05 |10,85]11,77]0,075
234 |" 1600 0,88 0,58 2 3 0,73 10,81 |9,06 9,75 0,09
235 |" 1400 0,88 0,49 2 3 0,56 10,58 |7,42 |7,72 |0,11
236 |Tyd 2000 0,88 0,76 3 5 0,93 |1,05 |11,68]12,92|0,075
237 |" 1800 0,88 0,56 3 5 0,7 0,81 |9,61 |10,76]0,083
238 |" 1600 0,88 0,41 3 5 0,52 10,64 |7,81 9,02 0,09
239 |" 1400 0,88 0,33 3 5 0,43 10,52 |6,64 |7,6 0,098




240 (" 1200 0,88 0,27 3 0,35 |0,41 |5,55 |6,25 (0,11
241 | " 1000 0,88 0,21 3 0,24 10,29 |4,2 4,8 0,11
B MaTepualibl KPOBEJIbHEIE, IMUIOPOMBOJISLUMOHHEE, OOJIMIIOBOYHEIE M PYJIOHHBIE [OKPHTUS IOJId
noyioB (I'OCT 30547)
242 |JncTel acbecTo- 1800 0,84 0,35 2 0,47 10,52 |7,55 |8,12 0,03
LleMEeHTHEE I1JIOC—
ke (I'OCT 18124)
243 [To xe 1600 0,84 0,23 2 0,35 |0,41 |6,14 |6,8 0,03
244 | Burywmer HebTaHeie (1400 1,68 0,27 0 0,27 10,27 |6,8 6,8 0,008
CTPOUTEJILHEIE U
kpoBeJibHEle (I'OCT
6617, T'OCT 9548)
245 |To xe 1200 1,68 0,22 0 0,22 10,22 15,69 |5,69 |0,008
246 |" 1000 1,68 0,17 0 0,17 |0,17 |4,56 |4,56 |0,008
247 |AcdoanbTobeTOoH 2100 1,68 1,05 0 1,05 |1,05 |16,43]16,43]0,008
(I'OCT 9128)
248 |[Pybepomn (I'OCT 600 1,68 0,17 0 0,17 10,17 |3,53 |3,53 |-
10923), nepraMuH
(I'OCT 2697),
TOJIb
249 |[JImuHomeyMm nomu-— 1800 1,47 0,38 0 0,38 |0,38 |8,56 |8,56 |0,002
BUHMIIXJIOPMIOHBIM
Ha TeIJIOM30JIMU—
pyoumer IoIOCHOBe
(I'OCT 18108)
250 [To xe 1600 1,47 0,33 0 0,33 10,33 |7,52 |7,52 |0,002
251 [JImHOJNEeyM moOJNM-— 1800 1,47 0,35 0 0,35 10,35 |8,22 |8,22 |0,002
BUHWIIXJIOPUIHEIM
Ha TKaHEeBOM




ocHoBe (I'OCT

7251)

252 |To xe 1600 1,47 0,29 0 0 0,29 10,29 |7,05 |7,05 |0,002

253 |" 1400 1,47 0,23 0 0 0,23 10,23 |5,87 |5,87 |0,002

r MeTaJisiel M CTEKJIO

254 |[Cranp crepxHeBas|7850 0,482 58 0 0 58 58 126,51126,5]0
apmatypHasa (I'OCT
10884, T'OCT
5781)

255 |Yyryn (I'OCT 7200 0,482 50 0 0 50 50 112,5]1112,5]0
9583)

256 |Amovmmuuim (I'OCT 2600 0,84 221 0 0 221 221 187,61187,6]0
22233, TOCT
24767)

257 |Mems (I'OCT 931, |8500 0,42 407 0 0 407 407 326 326 0
TOCT 15527)

258 |CrexJio OKOHHOE 2500 0,84 0,76 0 0 0,76 |0,76 |10,79|10,79]|0
(I'OCT 111)

[lpmMeuanmsa. 1. PacuerHele 3HadyeHMS KoadpOMLMEHTa TeNJIOyCBOEHMUS
(mpm nepmome 24 u) MaTepualja B KOHCTPYKLMM BBUMCJIIEHEl IO GopmyJie

S = 0,27 /nambna po (¢ + 0,0419w),
\/ 0 0
rne Jgambna, po , C , W — IOPMHMMAKOT IO COOTBEeTCTByluIMM I'padbam
0 0
HacTosmer TabJInLE.
2. XapaKTepUCTUKM MaTepMaJiOB B CYXOM COCTOSHUMU IpUBEIEHH

o)

Ip¥ MacCOBOM OTHOWIEHMM BJIATM B MaTepualie W, $, PaBHOM HYJIO.
3. 3BHauenus kosdbduIMEeHTa TEIJIONPOBONHOCTU MATepuasja B CYyXOM
COCTOSHMM MNPWHATH [0 OEeMCTBYOIMM HOPMATMBHBEIM IOKYMEHTAaM.




Eciv B HOPMaTMBHOM HOOKYMEHTEe 2TOT IIoKaszsaTeJlb OTCYyTCTBYeT, TO
OH OBLJI OINpeneJjieH IO HOaHHEM HUNCD.

4. 3HaueHusa KoabdbuumeHTa TENJIONPOBONHOCTY MaTepuaja Ipu
YCJIOBMAX BKCIJayaTauum A WU B paccumTaHH Ha OCHOBaHUU
J1abOpPaTOPHEIX MCHOETaHMM IO MEeTOIMKE, NPUBEIHEeHHOM B IllpuioxeHuu E.




MpunnoxeHue E
(o6asaTenbHoe)

METOAMKA ONPEAENEHNA PACYETHbIX 3HAYEHMIA TEN/IONPOBOAHOCTU
CTPOUTE/IbHbIX MATEPUANOB NMPU YCZTOBUAX SKCMNAYATALMN AN B

MeTtoanka npegHasHayvyeHa 414 UCnbiTaTe/IbHbIX na6opaTopm71 N yCTaHaB/IMBAET MNpoLueaypy
onpegeneHnAa Ha OCHOBaHWUU na60paTopr|x NCNbITaHWUM PaCYETHbIX 3HaYeHni TENNIONPOBOAHOCTU
KOHKPETHbIX MapOK U TUNOB CTPOUTE/IbHbIX MaTePHNaoB U M3,D,EJ'IMI7I.

E.1. O6bwue nonoxeHua

TennonpoBOAHOCTb CYXMX W BAAXHbIX MaTepuanos uamepawT no FOCT 7076 npu cpeaHen
Temnepatype obpasua (25 +/- 1) °C [(298 +/- 1) K].

PacyeTHble 3HayeHMs TENAONPOBOAHOCTM OMpeAensAlT Ha nATM obpasuax Aaa  yciaoBuid
aKcnayaTaumMm A M naTm obpasuax gns ycnoBui aKkcnayatauuu b, npuyem obpasubl A0KHbI ObITb
oTobpaHbl OT NATU NAPTUN KOHKPETHOM MapKU MaTepuana uam nusgenna no ogHomy obpasuy ot napTum
ONA  KaXgoro  ycnosma  3Kkcnayatauuu.  [lonyckaeTca  nocnefosaTesibHoe  onpejeneHue
TENNONPOBOAHOCTM NATM 0OpasuoB ANA YCAOBMI 3KCNAyaTauuMm A, 3aTeM WX [OYyBAaXKHeHue U
onpeaeneHue TenJ0NPOBOAHOCTM ANA YCNOBUIM SKcnayaTaumm b.

3HaueHnA BNAXKHOCTU UCCAeLyeMOro MaTepuana Ui usaenva Ansa ycnoBun skcnayatauum A n b
cnegyet npuHMMaTh no MpunoxeHuto [l B ciyyae, eciv AaHHbIV BUA, MaTepuana ykasaH B ero nepeyHe,
MAn No (GaKTUYECKMM 3HAYEHMAM BNAXKHOCTM aHAZIOMMYHOFO TENAOU3ONALMOHHOIO MaTepuana B
KOHCTpyKUMM nocne 3 - 5 net skcnayatauun. [onyckaeTcA 3a BeAUYMHY BAAXKHOCTU ANA YCAOBWUNA
3KcnayaTaumMm A NpUHUMATb 3HavyeHue COPOUMOHHOM BAAXKHOCTM MaTepuana nNpu OTHOCUTENbHOM
BNAXKHOCTM BOo3ayxa 80%, a A41A yCAOBMIA 3KcnayaTaumm b - 3HaueHMe cOpOUMOHHOW BAAXKHOCTM MpK
OTHOCUTE/IbHOM BNIaXHOCTK Bo3ayxa 97%.

KoHcynbTaHTIAOC: NpumeyaHue.
FOCT 8.207-76 yTpaTun cuny Ha Tepputopumn Poccuiickonn Pepepaummn ¢ 1 aHeapa 2013 roga B
cBA3n c BBegeHnem B gelicteme FOCT P 8.736-2011 (Mpumkas PocctaHaapTa ot 13.12.2011 N 1045-cT).

CopbuMOHHYO  BAIAXKHOCTb MaTepuana uAM  usgenus onpegenaioT no [OCT 24816.
CTaTUCTMYeCKyto 06paboTKy pe3ynbTaToB M3mepeHus BblinosiHAKT no FOCT 8.207 npu foBepUTENbHOM
BeposATHOCTM 0,95 AN HOpPManbHOro pacnpegeneHus pPesynbTaToB U3MepeHUi. HeucknroueHHyto
CUCTEMATUYECKYIO MOrPELHOCTb CPeACTB M3MEPEeHWn cieayeT MNPUHUMATb pPaBHOM He MeHee 3%
TEKYLLEero 3Ha4eHus TeNJIONPOBOAHOCTU.

E.2. Obo3HaueHus

Mpyn onpeaeneHNMM pacyeTHbIX 3HAYeHUI TenaonpPoBOAHOCTM  MCNOML3YIOT  chaeaylouine
o603HaueHua:

° - TennonpoBoAHOCTb 06Pa3La B CYXOM COCTOSHUM;

om - cpepHee apmd)memqecr(oe 3Ha4yeHune Ten10NpPoBOAHOCTU U3 MATU O6pa3LI,OB maTepwuana nnn
n3aenna B Cyxom COCTOAHUMN,
ﬂfi

w
- 3HayeHune TennonpoBogHOCTHN o6pa3u,a maTepunana npun BNaXKHOCTU f ;

A
Ab . PacCyeTHbIE 3HAYEHUNA TENNONPOBOAHOCTUN ONA YCN0OBUN SKCNyaTaunn A un b;



k

¢ -  KO3OOMUMEHT yyeTa B/MAHUA  KA4yecTBa CTPOUTENbHO-MOHTaXHbIX paboT Ha
TenAonpPoOBOAHOCTb CTPOUTEIbHbIX MATEPUAJIOB U U3LAENMN, A TaKKe CTapeHMa maTepuana B peasbHbIX
YC/NIOBUAX 3KCNAyaTauUW; AN KECTKMX TEenIoU30NSALMOHHbIX MaTepuanoB U usgenuin (npegen
NMPOYHOCTU Ha c}KaTue He meHee 0,035 MIa) npuHUMaLOT paBHbIM 1,1, 4NA MATKUX TENIOU30ALMOHHBIX
MaTepuanoB M usgenunii (npegen NPoYHOCTM Ha ckatue meHee 0,035 MMa) - 1,2, ana ocTafbHbIX
MmaTepuanos u usgenui - 1;

k y y

U - Ko3pOMUMEHT yyeTa pasHULbI TENNONPOBOAHOCTM MaTepuana npu cpegHein pabouein
Temnepatype maTepuana B KOHCTPYKUMM (B OTOMWUTENbHbIN Mepuoa) U Npu cpegHen TemnepaTtype
NCNbITAaHUIM NPUHUMaLOT paBHbIm 0,95 npu Temnepatype B KOHCTpyKumm 10 °C;

w
Ab _ Bna)HoCTb, % NO Macce, COOTBETCTBYIOLLAA 3HAYEHMIO PACYETHOrO MAcCOBOrO OTHOLLEHUS

BNArv B Uccnegyemom matepuane uam usaennu npy ycnoBusax akcnayataumm A m b;
m..
ol - Macca 06pasLa B CyXOM COCTOAHUY;

m .
wo- pac4yeTHaA macca o6pa3u,a C B/1aXXHOCTbHO, COOTBETCTBYHOLWEN YCNOBUNAM IKCNyaTaunm A nnm
b;

m..
bi - macca yBnaxHeHHOro obpasua Mmatepuana, onpefesieHHas HenocpeacTBEHHO nepes,

3arpysKkoit obpasua B annapartypy AN8 U3MepeHus TenNoNpPoBOAHOCTH;

m.
e - macca yBnaxHeHHOro obpasua MmaTepumana, onpeaeneHHas HenocpeacTBEHHO nocne
BbleMKM 06pa3ua 13 annapaTypbl 418 U3MEePEHUA TENI0NPOBOAHOCTH;

W,
bi - Bna)kHOCTb O0bBpasua matepuana, % Mo macce, onpeaeneHHas HemnocpeacTBEHHO nepes
3arpysKkoii obpasua B annapaTtypy ANs U3MepeHus TenNoNpoBOAHOCTY;

W
e - pna)kHoCTb obpasua martepuana, % No macce, onpefesieHHas HernmocpeAcTBEHHO nocie
BbleMKM 06pasLa 13 annapaTypbl 414 M3MEPEHNA TENNOMPOBOAHOCTY.

E.3. NoaroTtoBka 06pa3uLoB ANA UCMbITaHUIA

Ecan nossonseTr oaHOPOAHOCTb MaTepuana (Nopbl, PaKOBUHbI UAN UHOPOLHbIE BKAIOYEHUA He
OO0MKHbI 6bITb 6osiee 0,1 TonwWwmMHbI 06pasua), 0bpasupl M3roTaBaAMBalT ToawmuHoM 20 - 30 mm. Ana
TPYAHO YBAAXKHAEMbIX MaTepuanos (MaTepuasnbl C 3aKPbITO MENKOMOPUCTOM CTPYKTYPOM, Hanpumep
SKCTPY3MOHHbIN NEHOMOAUCTMPON) AOMNYCKaeTca NPOBOAUTbL UCMbITaHMA Ha ob6pasuax ToNAWMHON 4o 5
MM, cob/itoas Npu 3TOM Te Ke TpeboBaHMA K OAHOPOAHOCTU CTPYKTYpbl MaTepuana. TonwmHy obpasua
cnepyet nsmepAatb no NOCT 17177.

OTtobpaHHble 06pa3Lbl BbICYLIMBAKOT A0 MOCTOAHHOW Maccbl NpW TemnepaType, YKa3aHHOW B
HOPMATUBHbIX AOKYMEHTAX Ha AaHHbIM mMaTepuan, anbo B cootsetctBum ¢ TOCT 17177. O6pasel,
CYMTAETCA BbICYLWUEHHbIM A0 MNOCTOSSHHOM MacCbl, €CM PaCXOXKAEHUSA MeXKAy pesyibTaTaMu AOBYX
nocnenoBaTe/ibHbIX B3BELMBaHUI He byayT npesbiwatb 0,5%; Npu 3TOM BPEMS CYLLUKU AOJIXKHO 6bITb He

m.. A
meHee 0,5 4. Mo OKOHYaHUKM CyWKWM onpegensaAtoT maccy ( °) u TennonpoBogHocTb (°°) Karkaoro
obpasua.

E.4. YBnarkHeHne 06pa3LLoB maTepmana

Mpn Hanuumm aHanora no [MpuaoxKeHuto [l NPUHMMAOT 3HAYEeHMEe BAAXKHOCTU ANA YCNOBUM
akcnayataumm A n b mucnbiTbiBaemoro matepuana. lpu oTcyTcTBuM aHanora B cootsetctBum ¢ FOCT
24816 onpefenstoT 3HaYeHUe CopbLMOHHON BIAXKHOCTM UCMbITbIBAEMOrO MaTepuana Unm nsgenma npu
80 1 97%-HOM OTHOCUTE/IbHOM BNAYKHOCTU BO34yXa.

PaccunTbIBalOT 4N Kaxaoro obpasua maTepuana maccy, 4O KOTOPOWN ero cnepyeT YBAAXKHMUTD,
YTOObI MOYYUTb 3HAUYEHMA BNAXKHOCTU, COOTBETCTBYIOLLME YCOBUAM 3KCNAyaTaunmn A unm b:



m,, =m,;(@+0, OlwA’B) (E.1)

YBna*KHeHMe NPOU3BOAAT HA YCTAaHOBKAx, ObGecneymBaloWMX MPUHYAMTENIbHOE HacbilWeHUe
obpasua BOAAHbIM NAPOM WM KanenbHO-BO3AYWOM CMmecblo. He pgonyckaetca npousBOAMTb
YBNAXKHEHWE  KanesibHO-BO3AYLWHOM  CMECbio  TenJOM30AALMOHHbBIX  MaTepuanoB Ha  OCHoBe
MWHEepPasibHOro BOJIOKHA U CTEK/IOBOJ/IOKHA.

YBnarkHeHMe obpasua napom MpousBOAAT, He AOMyCKas ero Harpeesa A0 TemrepaTypsbl, Bbille
KOTOPON MpouCXoaAuT AecTpyKums obpasua. [Map wAM  KanenbHO-BO34yLWHAsa CMeCb AOJIKHbI
NpPoHM3bIBaTb (HE OMbIBaTb) 0bpasel,

O4HMM 13 BapUAHTOB YyB/IaXKHEHNA 06pa3LLOB MOXKET ObITb €ro yBAaXKHEHWEe Ha ONUCAHHOWN HUMKe
ycTaHoBKe. Ob6pasel, NAOTHO YCTaHAaBAMBAOT B MPAMOYro/ibHbI Kopob6 Ha ceTky. Ha Kopob
YCTaHaB/AMBAIOT KpPbIWKY C MOACOeAMHEHHbIM K HeW oTcacbiBaloWwMm LWaaHrom nbliecoca. C
NPOTMBOMNONOXHOIO KOHLA KOpoba B HEro HecKoNbKo MUHYT (0T 2 Ao 10) noaatoT npu paboTarolem
Mbliecoce MNap MWAM KanenbHO-BO3AYWHY cMecb. 3aTem o6pasel, OXAaxK[atoT MpPM KOMHATHOWN
TemnepaTtype U B3BelwMBatoT. [poueaypy HacbliLWEHUA NOBTOPAIOT A0 TeX Mop, NOBOPaYMBaA Kaxabln
pa3 obpasel, Apyron MOBEPXHOCTblO, MOKa He OyaeT AOCTUIHYTa BecoBas BNAXKHOCTb B MHTEpBase

0, 7w, 13w, .
mexay ? n ». locne pocTUXeHnA 33a4aHHOW BNAXKHOCTU o6pa3eu, nomMmewarT B

repMeTUYHbIA NAaKeT U YKNaAbIBAlOT €ro ropu3oHTaIbHO Ha NJIOCKYI0 MOBEPXHOCTb. ExXeyacHo B TeueHne
4 y obpaseu, NepeBOpPaAYMBAIOT, 3aTeM YCTaHaB/AMBAIOT BEPTUKANbHO (Ha pebpo) U BblAEPKMBAIOT A0
NpoBeAeHMA UCMbITaHUI Ha TENIONPOBOAHOCTb:

- He MeHee 2 CyT - maTepuasbl Ha OCHOBE CTEK/IOBOIOKHA M MMHEPA/IbHOTO BOJIOKHA;

- He meHee 14 cyT - maTepuasbl Ha OCHOBE NEHOMAACTOB U NEeHOKay4yKOoB.

E.5. OnpeneneHuve TennonpoBoAHOCTHU

OnpepeneHne TennoNPOBOAHOCTM CYyXUX U BAAXHbIX MaTepuanos cneayeT Npou3BOANUTb TOSIbKO
NpU TrOPU3OHTA/NIbHOM TMONOXKeHUN obpasua B npubopax, paboTaloWwmUx MO CUMMETPUYHOW CXeme.
PasHoCTb TemnepaTypbl /MLEBbIX rpaHeit obpasua AO/MKHA M3MepATbCA He MeHee YeM YeTbipbMA
NPOTUBOMO/IOKHO COEAMHEHHbIMU Tepmonapamu (Mo ABa M3MepPUTE/IbHbIX CMas Ha Kax4oh CTOpoHe
obpasua). 34C Tepmonapbl cieayeT U3IMEPATb BOJbTMETPOM, 06/1afatoWMM YyBCTBUTEIbHOCTBIO He
meHee 1 MKB u norpewHocTbio usmepeHua He bHonee 2% npwu S0C 100 mKB. OTKNOHeHue oOT
TemnepaTtypbl TepmoCcTaTMpoBaHua obpasua maTepuana - He 6onee 0,1 °C.

TennonpoBOAHOCTb BAAXKHbLIX 06pPasLoB MaTepuana A onpepensalT Mpu rpagueHTe
TemnepaTtypbl B 06pasue He 6onee 1 rpaa/cm, 3a UCKAOYeHNMEM 06pa3LoB TONWUHOW meHee 20 Mm,
ONA KOTOPbIX [AOMYyCKaeTcA rpagMeHT TemnepaTtypbl Ao 2 rpag/cm. [Jo nposBedeHMs M3MEpPEHUi
ncnosiblyemMblii 4Nna onpegeneHus TenaonpoBoaHOCTM Npubop fonxeH ObiTb BblBEAEH Ha 3aZaHHbIN
PEeXMM WCMbITAaHWA NPU 3arpy’KeHHOM B Hero obpasiue maTepuasna, aHa/JOrMYHOIO UCCAedyeMOMY.
BnaxHbii obpasel, B3BewwMBAOT Mepes nomelleHnem B npubop u cpasy e nocne nposeneHuA
nsmepeHus. aKkTMUeCKyto BAaXKHOCTb 06pasLa, % no macce, A0 UCMbITaHUA onpeaensoT no dopmyne

Wbi =100(mbi - moi)/mOi (EZ)

W nocne UcnbiTaHui - no ¢opmyne

w,; =100(m,; —m;)/m;, . (E.3)

3HayeHMe BNAXKHOCTH, npu KOTOpOﬁ 6bina onpegeneHa ten0npoBoaHOCTb o6pa3u,a, BbIHUNCNAOT
KaK cpegHee apMd)N\ETVI‘-IECKOE 3Ha4yeHune 00 1 nocse nposeneHnaA M3MepeHMﬁ:

Wy =0, 5(Wbi +Wei). (E.4)



Ona CHWXeHua noTepu BNarnm B Npouecce U3MepeHua TensonpoBOAHOCTM obpasel, AO0/XKeH
yCTaHaBAMBATbCA B annapaTypy 3aKAvyeHHbIM B obevyallky W3 maTtepuana C  HU3KOM
TEeNnAoNPOBOAHOCTLIO (TEKCTONNT, MOMUITUNEH, NOAUNPONUAEH, OPICTEKNO WU Apyrue aHanornyHble
mMmaTepuanbl). M3amepeHna cUMTAIOTCA YAOBAETBOPUTENbHBIMW, €CIN CHUXKEHWE BAIa*KHOCTM obpasua 3a
BpemMs usmepeHui He npesbicnao 10%.

Mpu onpeaeneHMn TeNNONPOBOAHOCTM 06Pa3LLOB TONWMHON MeHee 20 MM Ha NPOTUBOMNO/IOXKHbIX
CTOpOHax 0b6pasua Mno UEeHTPy (Ha nepeceyeHUW AuaroHasnel) cregyeT YKpenuTb Tepmonapbl gns
M3MepeHMA nepenasa TemMnepaTypbl Ha TepMOCTaTUPyeMbiX MNOBEPXHOCTAX obpasua. Tepmonapbl
[OJIKHbI ObITb BbINO/HEHbI M3 3MaZIMPOBAHHbLIX NPOBOAOB AuameTpom He 6onee 0,2 mm. Obpasel,
MCNbITbIBAEMOrO MaTepuana C YKpenaeHHbIMM Ha Hem TepmMonapamMu pasMeLlarT MexXay ABymA
JINCTaMM 3/1aCTUYHOM pPe3nHbl TONLWMHOM 1 MM W AOMNOJHAKT C ABYX CTOPOH A0 Tpebyemon ans
KOHKPETHOTro npmnbopa ToAWwmnHbl 06pasua CnosmMmuM NoposIoHa.

E.6. O6paboTKa pe3ynbTaToB U3MEPEHUN

PaccuntbiBatoT cpegHee apmcbmemqecr(oe 3Ha4YeHne TennonpoBoaHOCTU O6pa3LI,OB maTtepunana B
CYyXOM COCTOAHUMN:

10
Am =01 Ay A =0,2>" 4,
1 nnu 1 . (E.5)

Ona  Kaxporo o6pasua  BbIMMCAAOT  TEMAOMNPOBOAHOCTb  MPUM  3HAYEHUM  B/IAXKHOCTW,
COOTBETCTBYIOLLEN YC/IOBUAM 3KCMlyaTaunm A n b:

ﬂwi = ﬂ’oi + (/q/fi _ﬂ’oi)WAaB /Wﬁ . (E.6)

PaccumTbiBaloT cpeaHee apMdMeTMYECcKoe 3HauyeHue TenaonpoBOAHOCTU ANA MNATU U3MepPEeHWU
AN yCNoBWIM aKcnayaTaumm A m b:

OnpepenaldT  cpefHee  KBafApaTUYHOE  OTKAOHEHME  pe3y/bTaToB  NATU  U3MEPEeHUi
TEeNJ0NpPoOBOLHOCTM 415 YCA0BUI SKcnyaTaumm A u b:

5
$=0,2236,/> (A, —A,)°
! (E.8)

PacyeTHOe 3HaYeHWe TeNIONPOBOAHOCTU UCMbITbIBAEMOTO MaTepuasna gna yca0BMM SKCNyaTaLmm
A 1 b BbluncaaoT No popmyne

Ans =k (KA, +2,571S) o

Mpumep pacyeta
AA b
TpebyeTca onpeaennTb 3Ha4YeHMA  “° NAUT TENIOU30NALMOHHBIX Mapku M-85 U3 cTeKNAHHOrO

LUITaneNbHOro BOJIOKHA Ha CUHTETUYECKOM CBA3YIoLWEeM. [aHHbIA BUA, TENIOM30AALUMOHHbIX U3LEANIN He
npuseaeH B lpunoxkeHnn [, ogHAKO MMeeT aHanor - NAUTY NAoTHocTbio 50 Kr/m3. Moatomy 3a



w w W,
3HayeHune BRaxkHocTn AP npuHmmaem pgaHHble Mpunoskerna : A =2%u b =5%,

Ha ncnbiTaHMa oTobpaHbl U3 NATM NAPTMIA NAWUT NATb Nap 0b6pasuos pasmepom 250 x 250 x 30 mm

A
(nATb obpasuos anAa onpegeneHus A Kn natb o6pasuoB Ans onpeaeneHua A'E). PesynbTathl
NM3MEepeHMin N pacyeToB NpeacTaB/eHsbl B Tabauue E.1.



[Tloka-— w = 2% w = 5%
3aTesb A B
N 1 N 2 N 3 N 4 N 5 N 1 N 2 N 3 N 4 N 5
m 152,3 [143,2 139,4 146,1 154,2 154,0 141,7 139,7 144,4 158,3
oi
naMmboa 0,0336(0,0346(0,0350]|0,0338]0,0329(0,0326(0,0337|0,034710,0340(0,03206
oi
aambna 0,0338
om
m 155,3 |146,1 |(142,2 |149,0 |157,3 |161,7 |[148,8 |146,7 |151,6 |166,2
wi
m 155,7 |145,9 (142,7 |149,9 |157,4 |161,4 |(149,4 |146,8 |150,6 |167,8
bi
m 155,5 [145,8 142,5 [149,8 157,1 160,9 (148,06 |146,4 150,0 [167,0
ei
4 2,2 1,9 2,4 2,6 2,1 4,8 5,4 5,1 4,3 6,0
bi
w 2,1 1,8 2,2 2,5 1,9 4,5 4,9 4,8 3,9 5,5
ei
% 2,15 1,85 2,30 2,55 2,00 4,65 5,15 4,95 4,10 5,75
fi
aambna 0,037110,0385|0,0393|0,0369|0,0367|0,0403|0,0411(0,0429(0,0416(0,0397
fi
nambna 0,0369(0,0388|0,0387[0,0362|0,0367|0,0409|0,0409(0,0430(0,0433|0,0388

Tabnnua E.1



gambna 0,0375 0,0414

S 0,00054 0,00082

KoagpounuuyeHt kc npUHUMaem pasHbim 1,2, a kt - paBHbim 0,95. Toraa B cooTBeTcTBMM € popmynoit (E.9) paccunTbiBaem ana:



2\ =0,95(1,2 x 0,0375 + 2,571 x 0,00054) = 0,0441;

& =0,95(1,2 x 0,0414 + 2,571 x 0,00082) = 0,0492.

MpunoxkeHune K
(pekomeHayemoe)

PEKOMEHOALWW MO BbIBOPY TEM/TION30IALNOHHBIX MATEPUA/IOB

MeToauKa Bblbopa TenAomn30NALMUOHHbIX MaTepuanos
Mo YyCNOBUAM SKOHOMMYECKOM LiesiecoobpasHoCTH

’K.1. Bbibop Tenno13oAaLMOHHOTO MaTepuasa Nno yCca10BUAM SKOHOMUYECKON LiesiecoobpasHoCTm
cnepyeT NPoOM3BOAMTL TOJIBKO M3 MaTepManoB, NpPefHasHaYeHHbIX AA OrparkAatoWwmxX KOHCTPYKUUMA,
VAOB/IETBOPAOWMX TPebOBaHMAM 3KONOTMYECKOM W MOoXKapHoM 6e30macHOCTM, AeCTPYKLMOHHOM
CTOMKOCTU.

K.2. DKOHOMUYECKYIO LLes1IecoobpasHOCTb TEena03aluTbl caedyeT OUEeHMBATb MO BbIMNOJIHEHUIO
[ABYX YCNOBUIA.

MNepBoe ycnoBme: YUYUCTbIA  AUCKOHTMPOBAHHbLIA  A0X04 OT MNPUMEHEHMA BblbpaHHOro
TEnA0U30/1ALMOHHOTO MaTepmnana B AaHHOW KOHCTPYKUNM AONXKEH ObiTb MOIOKUTENBHbIM

.
P,=ALY (1+E)"-AK >0
i-1 , (K.1)

roe L YMCTbIN AMCKOHTMPOBAHHbIN 40X04 (MHTerpanbHbli adpdeKT), pyb./m2;

AL - exerofHoe COKpaleHMe IKCMIYaTaLMOHHBIX U3AEPKEK 33 CYET CHUMKEHUA TEnonoTepb
yepes 1 M2 NOBEPXHOCTM OrpakaatoLLeit KOHCTPYKUMK, py6./(M2 x roa);

AK . KanutanbHble BAOMKEHWA B TENAOM3ONALMOHHBIN Cnoii (Ha 1 M2 NOBEPXHOCTU
orpaskaatoLLen KOHCTpyKumm), py6./m2;
E - Hopma AUCKOHTa, BbibMpaeman 3aKa3umMKOM (MPU OTCYTCTBMM AaHHbIX MPUHUMAaETCA PaBHOM

0,08 oA 1),-

T - HOPMATUBHbIM CPOK CNYKObI OrparkaatoLein KOHCTPYKLMU 34aHKUA, NET;

t - Homep TeKyLero roaa.

BTopoe ycnoBume: CPOK OKYNMaemoCTM KanWUTalbHbIX BAOXEHWA B TENI03alWMTHbIA C/IOM
orpaxaatowen KOHCTPYKUMMK (C y4eTOM AUCKOHTUPOBAHUA MPUBbIIM) AOMKEH ObiTb He Bonblie CpoKa
OKynaemocTn 6aHKOBCKOro BK/aaza.

K.3. MNepBoe ycnoBMe 3KOHOMMWYECKOWN LEenecoobpasHOCTU Npu Bblbope TEn0M30AALUOHHOIO
MaTepuana AoNKHO yA0BNETBOPATb HEPABEHCTBY

*

C, A, <24c,f

m*"m —

f DN /(R R

(F) req’ ‘o ,()‘K.Z)

c A o
rae ™M - pmapameTp TenJOM30AALMOHHOrO mMaTepuana, onpeaenatolmii CTOMMOCTb eAnHULbI
TEPMMUYECKOro CONPOTUBAEHMA TENNOU30NALMOHHOrO coA naowaapto 1 m2, (py6./m2)/(m2 x °C/BT);

C
M - CTOMMOCTb TEM/IOM30NALMOHHOr0 MaTepuana, pyd/m3;



A o
- KO3QPULIMEHT TENJIONPOBOAHOCTM TEMNOU30NALMOHHOIO MaTepuana, Br/(m x °C);

C o
¢ - TapudHana CTOMMOCTb TEMJIOBOM 3SHEPrnm OT BblOPAHHOrO WUCTOYHWMKA TEemnJ0CHAbXKeHus,
py6./BT X u;

f
(F) - QyHKUMA BAMAHMA OTHOCMTENbHOM NAoWaAM opebpeHVa ANA TPEXCNONHbIX BEeTOHHbIX
KOHCTPYKLMI C pebpamu 1 TENN0M30ALMOHHBIMW BKNAAbILLAMU;

f

(")~ GyHKUMA BANAHWUA TENNOTEXHUYECKOW HEOAHOPOAHOCTA MHOTOC/IOMHOM KOHCTPYKLMM;
(04

1 - Ko3pPUUMEHT ANCKOHTUPOBAHUA SKCMNYATALMOHHBIX U3AEPIKEK, NET;

d - 10 3Ke, uTo U B popmyne (1) HacToswero CBoga npasua, °C X cyT;
n - To e, yTo 1 B dpopmyne (3) CHmM 23-02;

@ -  HOopmMpyemoe npuBeAEHHOEe COMPOTMBAEHWE Tenjonepesaye MHOrOCAOMHOM
orpaxaatoLlein KOHCTPYKLUMK, onpeaensaemoe cornacHo CHulM 23-02, m2 x °C/Br;

° - CONPOTUB/IEHME TENoNepeaye TOM e KOHCTPYKUMKM 6e3 Tenon30NALMOHHOTO cNos, M2 X
°C/BT.

f f ., «a
YucnenHble 3Hayenna (P, (0 ™1 onpepenaiotca no dpopmynam:

fe,=0-F,/ F)*l, 0K3)

F/F
roe P - OTHOWeEHWe n/iowagMn, 3aHMmaemoin pebpamu, K nNaoWaaM NOBEPXHOCTU
KOHCTPYKLMK (63 yueTa OKOHHbIX NPOEMOB);

f(r) = r(Rreq - R;)/(Rreq - rR;) L (K.4)
roe Rreq u R, Te e, YTo U B popmyne (XK.2);
r - TO e, 4yTo u dopmyne (11);
o, =[1-(1+ E)’T]/ E (.5)

roe E, T - To e, uto 1 B dpopmyne (¥K.1).
’K.4. Bropoe ycnoBuMe 3KOHOMMYECKOW LienecoobpasHocT npu Bbibope TennoM3oNsLMOHHOIO
MaTepuana SOMKHO YA0BNETBOPATL HEPABEHCTBY

*

c. A <24c f

m”*m — e '(F)

@D (RegRD) (o

a, N
rae - K0OapdMUMEHT, onpeaenaemblin no opmyne

a, =[1-(1+E) “*®1/E K7)

f f R -
Cn, /1'“, C e, o, Dy ,n, ", Ro 1o ke, 4To 1 B hopmyne K.2.
¥K.5. Bce TENOM30NALMOHHbIE MaTepuasbl, YAOBNETBOPSIOLME ABYM HepaseHcTBam (X.2) u

(*K.6), obecneunBaloT 3KOHOMUYECKYIO LenecoobpasHOCTb NPUMEHEHNA B KayecTBe Tenao3almTbl. Mpu

C
3TOM npunoputetr cneapyetr oTaAaBatb martepunasam C  HaMMEHbWMM  3HAYEHUEM mem . Kak
O6€CI‘IeLIMBaIOIJJ,VIM MaKCMMa/IbHYO BETNYUHY YNCTOITO ANCKOHTUPOBAHHOIO A0X04a B AAdHHbIX YCNOBUAX.



K.6. TennousonAuMoOHHblE MaTepuanbl, YAOBAETBOPAKOWME TONbKO NEPBOMY YC/0BUIO,
obecrneunBaloT  OTHOCUTE/IbHYHD  3KOHOMMYECKYID  LLeN1ecoobpasHOCTb. Mx  mncnonb3osaHue
peEKOMEHAYETCA TO/IbKO MO COr/IaCOBaHMIO C 3aKa34YMKOM.

.7. Wcnonb3oBaHue pAns Tennio3aluTbl 34aHUA  TEeNAOM3OMALUMOHHBIX MaTepuanos, He
VA0B/IETBOPAIOLMX YCOBMAM IKOHOMUYECKOM LienecoobpasHoCTH, He peKomeHayeTcs.

Mpumep pacyeta

TpebyeTcA OUEHUTb 3KOHOMMUYECKYIO LLeiecoobpasHOCTb MCMOAb30BaHUA B . Yde creaylolmx
TEMNOU30NALUMOHHBIX MaTepuanoB A4 Tenao3alinTbl  KUPMUYHOM CTEHbl 3KWAOFO AomMa C
KOHCTPYKTUBHbIM CNOEM M3 CUAMKATHOMO YeTblPHAALATUMNYCTOTHOrO KUpPMMYa Ha LEeMEeHTHO-NecYaHom

pactBope ¢ KoadPULUMEHTOM TENIONPOBOAHOCTH A = 0,64 B1/(m x °C) 1 Hapy»KHbIM 06/MULLOBOYHbIM
CN0EM M3 KepaMMUecKoro MyCcTOTHOrO KMpMuya Ha LeMeHTHO-MecyaHOM pacTBope C KoadpdpuumeHTom

ﬂ/ o
TennonposogHoctn ~ 2 =0,58 BT/(m x °C):
- NAUT TenNOM3ONALUMOHHbLIX U3 MUHepanbHOM BaTbl Ha CUHTETUYECKOM cBAasylolwem [1-75

(CanaBatckuii 3aBog OAOQ "TepmocTenc") ¢ KoaddUUMEHTOM TENAONPOBOAHOCTM s = 0,045 Bt/(m x °C);
- NAMT neHononuctuponbHbix MCB-C-50 (OO0 HNO "Monumep", r. Yoa) c koadduumeHTom

TenaonpoBOAHOCTU A = 0,041 Bt/(m x °C);
- MaToB MPOLLMBHbIX U3 MUHepanbHOW BaTbl M-125 (CanaBaTckuit 3aBoa, OAO "Tepmoctenc") ¢

KO3pPMUMEHTOM TENNONPOBOAHOCTH z = 0,044 Bt/(m x °C);
- wnakomatos 2M-100 (OAO "HedtexumcTpon", r. Yoda) ¢ KoadpdpuumeHTOM TennonpoBoAHOCTH

e = 0,044 Bt/(m x °C).

MNcxoaHble AaHHble:
0.
- TONILMHA OCHOBHOIO KOHCTPYKTUBHOTO CN0A cTeHbl 1 = 0,38 m;

%,

- TONIWMHA HAPYXKHOTo 06/ IMLLOBOYHOIO C/10A =0,12 m;

- KpenneHue - rmbKMe CBA3M M3 CTEKIONAACTUKA;

- KO3PPULMEHT TENNOTEXHUYECKOM ogHopoaHoCTH r = 0,84;

R

- HOpMUPYEMOE 3HaYeHune NpMBeaeHHOro CONPOTUBAEHMA Tennonepeaade ™ =3,33 m2 x °C/BT;

D

- paiioH cTpoutenbctBa - r. Yda, 9 =5730 °C x cyT;

c, =115-10"°

- TapudHaa CTOUMOCTb TENJI0BOM SHEPTUM ¢ py6./BT X Y;
- HOPMATUBHbI CPOK CNYK6bl KOHCTPYKUMKM T = 50 neT;

-1
- HOpMa [IMCKOHTa, BbIGpaHHas 3akasumnkom, E = 0,1 TOA
MNopagok pacyeta

1. CymmapHOe conpoTus/ieHne Tenaonepesaye cTeHbl 6e3 Ten10M3019LMOHHOTO C0S

Ry =R+ /4 +8, 124 +Re _4114+038/0,04+0,12/0,58 + 0,043 =
=0,958 m2 x °C/BT.

2. 3HayeHne OYHKUMI BAUAHUA BHYTPEHHero opebpeHus M TenaoTeXHUYeCKon OAHOPOLHOCTU
KOHCTPYKLMM

fey =W-F,/F)* =10



f
(N =0,84(3,33-0,958)/(3,33 - 0,84 x 0,958)= 0,789.
3. 3Ha4yeHun KoaPPUUMEHTOB AMUCKOHTUPOBAHMA

a4 =[-A+0.) 101 oo

a, =[1-(1+0,1)"*¥°P]/0,1

=6,5 ner.

4. OnpegeneHune yci0BUiM SKOHOMUYECKOM LienecoobpasHocTm no dopmynam (HK.2) - (HK.6):
- ANA NepBOro ycaoBus

c.A, < (24-115-1076 -1,0-0,789-9,9-5730-1) /(3,33-0,958) _
= 38,7 (py6./m2)/(m2 x °C/BT);
- ANA BTOPOro YC/0BUA

C.A, < (24-115-1076 -1,0-0,789-6,5-5730-1) /(3,33-0,958) _
= 25,4 (py6./m2)/(m2 x °C/BT).

5. 3HaueHuns napameTpa ConA ONA 33a4aHHbIX TENNOU30AAUMOHHbBIX MATepPUanoB MPUHATbI MO
OaHHbIM NpeanpuaTUii-nponssoauTenei:

- NAUTbl TENI0U30JIALUMOHHbIE U3 MUHEPA/IbHOM BaTbl Ha CUHTETMYECKOM cBAsytouwem [1-75
(CanaBatckuii 3aBog OAO "TepmocTenc"):

Com _ 20,3 (py6./m2)/(m2 x °C/BT);

- NAKTbI NeHonoanctTuposbHble MNCB-C-50 (OO0 HMO "Monumep", r. Ya):

Con‘lr = 43,1 (py6./m2)/(m2 x °C/BT);

- MaTbl NPOLWIMNBHbIE U3 MUHepanbHoM BaTbl M-125 (CanaBaTtckuin 3aBoa OAO "Tepmoctenc"):

Cn/n = 31,7(py6./m2)/ (M2 x “C/B);

- wnakomatbl 2M-100 (OAO "Hedtexmmctpon”, r. Yoa):

Cnn = 28,2 (py6/m2)/(m2 x °C/BT).

6. Tennou3oNAUMOHHbBIM mMaTepunanom, yaoBneTsopAOWMM TPE6OBaHVIFIM 3KOHOMMYECKOM
u,enecoo6pa3Hocw|, B AaHHOM C/ny4ae ABAAKOTCA NANTblI TENTION30NAUNOHHbDbIE U3 MMHepaﬂbHOﬁ BaTbl Ha

CUHTeTUYecKkom cesasytowem M-75 CanaBatckoro 3asoga OAO "TepmocTenc”, nmeroume Cmﬂ’m < 25,4
(py6/Mm2)/(M2 x °C/BT).



MpunoxkeHne U
(pekomeHayemoe)

NPUMEPbI PACYETA YPOBHA TEM/IOBOW 3ALLMUTHI

N.1. PacyeT ypoBHA TEMIOBOI 3aLLUTbI MO HOPMUPYEMOMY
yAenbHOMY pacxoy TEMN/I0BOMN SHEPTMKU HA OTONNEHUE 34aHMA

TpebyeTtca onpeaenntb ypoBeHb TeM03aWmTbl 12-3TaXKHOIO XKUI0ro ABYXCEKLUMOHHOIO 34aHusA,
HameuyeHHOro K cTtpoutenbctBy B CaHkT-leTepbypre. YpoBeHb Tenn03aWuTbl onpeaensercs no
KOMM/JIEKCHOMY MOKa3aTento HOPMUPYEeMOro YAEeNbHOro pacxoAa TEenaoBOW 3HEPrMU Ha OTOMJeHue
34aHuA.

McxoaHble AaHHble

[BeHaauaTMITaXKHOEe ABYXCEKLMOHHOE MNoe 34aHue COCTOUT U3 OAHON TOpLeBOM CeKuuu M
OZIHOW YrnoBol TopueBol cekumu. Obuwee KoamyectBo KBapTup - 77 (2-i - 12-i aTaxu), 1-i atax -
oducHble nomelleHna. Kapkac, BKIOYas NEpPeKpbiTUA, - U3 MOHOAUTHOrO KenesobetoHa. CTeHbl -
camoHecylme ¢ 3GPEeKTUBHLIM YyTenauTenem, OKHa C TPexXC/NOWHbIM OCTeK/leHMeM B AepeBAHHbIX
pasgenbHO-CNapeHHbIX nepenieTax. [OKpbITUE - COBMeLleHHoe »ene3ob6eToHHoe ¢ 3hdEeKTUBHbIM
yTenauTtenem. LLOKOMIbHbIM 3TaxK - OTan/JMBaemblil C pasmelleHMeM OGUCHbIX U aAMMHUCTPATUBHBIX
NoMeLLEeHWN, NoAbl NO FPYHTY. 34aHME NOAK/IOYEHO K LEHTPAIM30BaHHOW CUCTEME TEMNI0CHABKEeHUS.

CornacHo CHuI 23-01 knumaTtuyeckme napametpobl CaHKT-MNeTepbypra chepytowme:

t
- pacuyeTHas TemrnepaTypa Hapy)KHOro Bosdyxa !, onpeaenseman no TemnepaType Hanbonee
XO0NI0AHON NATUAHEBKN obecneyeHHocTbio 0,92, paBHa MUHycC 26 °C;
- NPOAONKUTENBHOCTb OTOMNUTEIBHOIO NEPUOAA CO CPeAHEN CYTOUYHOM TEMNEPATYPON HapPYKHOTO

Bo3ayxa < 8 °C paBHa Zit =220 cyT;

o t o
- cpeaHasa TemnepaTypa Hapy>KHOro Bo3Ayxa 3a OTONUTeNbHbIN nepuog, M = muHyc 1,8 °C.

KoHcynbTaHTMAOC: NnpuMeYdaHme.

CaHluH 2.1.2.1002-00 yTpaTuaM cuay B CBA3M C BBegeHUeM B gelicteme ¢ 15 asrycta 2010 roaa
CaHlnH 2.12.2645-10, yTtB. MNocTtaHoBAEHWEM [N1aBHOIO rocyAapCTBEHHOINO CaHUTApHOro Bpadva PP ot
10.06.2010 N 64 (MoctaHoBneHne PocnoTtpebHaasopa ot 02.08.2010 N 99).

CornacHo FOCT 30494 n CaHlunH 2.1.2.1002 onTMmanbHaA pacyeTHaA TemnepaTypa BHYTPEHHEro

t o
BO34yxa Kuaoro 3gaHma M = 20 °C. CornacHo CHwuM 23-02 pacyeTHasa OTHOCUTE/NbHAs BAAXKHOCTb
BHYTPEHHEro BO34yxa M3 yC/10BMA HEBbIMALEHMUA KOHAEHCATa HAa BHYTPEHHMUX NOBEPXHOCTAX HapyKHbIX

orpaskaeHui pasHa Pint. = 559,

BbluMcasem rpafyco-cyTKM OTOMMTENbHOro nepuoga cornacHo gpopmyne (1) Dy =t — 1) 2, =

(20 +1,8) x 220 = 4796 °C x cyT.
MNopagok pacyeta

Pacyer nnowagen U 06bEMOB 0O6BEMHO-MNAHMPOBOYHOrO pPEeLIEeHUs 34aHWA BbIMOHAOT B
COOTBETCTBUM C 5.4 No paboymm YepTerkam apXMTEKTYPHO-CTPOUTE/IbHOW YacTM NpoeKTa. B pesynbTate
NoJlyyeHbl CeaytoLme OCHOBHblE 06beMbl U NAOWAAM:

- oTan/JnBaembin 0bbem Vh = 22956 m3;
- oTan/MBaemas naouaab (Ans Xuabix 34aHKN - 0blan naowans KBapTup) Ah = 7557 m2;
- NIOWWaAb XKU/bIX MOMELLEHUI A‘ =4258 m2;

sum
- 061128 NAoW@Ab HaPYKHbIX OrpaXAatoLMxX KOHCTPYKLUMUI 34aHUA A = 6472 M2, B TOM uncne:



CTeH AN =4508 m2;

OKOH 1 BaNKOHHbIX ABepei A =779 m2;
COBMELLEHHOro NOKPbLITUA '% =592,5 m2;
nepeKpbITUI Nog spKkepamu A” =13 m2;

A
NONOB NO rPyHTY | =579,5 m2.
PaccumTbIBalOT OTHOLLEHME NOLWAAM OKOH M BaNKOHHBIX ABEpelt K NAOWaAN CTeH, BKOYaA OKHa

N 6aNKOHHblE ABepU f= AF /(A’V + AF) =779/(4508 + 779) = 0,15, uTO HMXKe TpebyeMoro oTHOLIEeHUS,
KoTopoe cornacHo CHuM 23-02 gonkHo 6bITb He 6onee 0,18.

kdes — &um /V
PaccuntbiBaloT NoOKasaTtesb KOMNAKTHOCTM 34aHua ¢ h =6475/22956 = 0,28, 4TO HUXKe
HOPMUPYEMOTO0 3Ha4YeHus, KoTopoe cornacHo CHuM 23-02 ansa 12-3TaxkHbix 3a4aHui coctasnsaet 0,29, u,
cnepoBaTenbHO, YAOBNETBOPAET TpebOBaHMAM HOPM.
Hopmupyembie TennosalmTHbIe XapaKTEPUCTUKU HAPY!KHbIX OrpakaeHui npenBapuTesibHO
onpegenatoTcA cornacHo pasgeny 5 CHull 23-02 B 3aBMCMMOCTM OT T[pafyco-CyTOK paMoHa

cTtpoutenbctea. [ns CaHkrt-MeTtepbypra | Dd = 4796 °C X cyT) HOpMMpPyeMOe COMPOTUBAEHUE
req req
Tennonepegaye Hapy»KHbIx cTeH W = 3,08; OKOH 1 BankoHHbIX ABepert F = 0,51; coBMeLWEeHHOro
req req
MOKpbITMA ¢ = 4,6; NepeKkpbITUil nog, spKkepamu 't
req
nogsane) ' =4,06 m2x °C/BT.
Tpebyembiit BO34yx00O6MeH onpeaenaeTcs AN KUAbIX 34aHUN UCXOA8 U3 HOPMbI, YCTaHOBJ/IEHHOM
cornacHo CHuM 23-02, 3 m3/4 ygansemoro Bo3ayxa Ha 1 M2 XuAbix NOMeLLEHUA.
Hopmunpyemoe 3HauyeHMe yOenbHOro pacxofda TEN/JIOBOM 3SHEPrMM Ha OTOMNNEHME 34aHuA
req
onpeaenatot no tabavue 9 CHmMN 23-02. Ana 12-3Ta*KHbIX XUAbIX 34aHMIA 3Ta BenMumnHa pasHa N =70
KO/ (M2 x °C x cyT).

= 4,6; nonoB no rpyHTy (B OTan/iMBaeMmom

des
BbinonnatoTt pacyet yp,eanoﬁ I'IOTpe6HOCTM B TensioBon 3Heprmm Ha otonaeHue 34aHuA qh

KOX/(M2 x °C x cyT), cornacHo npunoxeHuto I CHul 23-02 n meToanke MpunoxeHna U.2. NMOCKONbKY B

30aHMM MNPUMEHEHbI OKHa C TPEXC/NIOMHbIM OCTEK/NEHWEM B AepeBAHHbIX Pa3AeNbHO-CNapeHHbIX
Rr qdes
nepenjertax, To B pacyeT BeeaeHo F = 0,55 m2 x °C/BT. B pesynbTarte pacyeta " = 67,45 kx/(M2 x
req

°C x cyT) npu Hopme M =70 kOx/(M2 x °C x cyT).

N.2. MeToguKa pacyeTa TennoTeEXHUYECKUX U IHepreTU4eCcKmx
napameTpoB 34aHUA U 3anonHeHne Gopmbl
SHepreTMYecKoro nacnopTa

N.2.1. MNepen 3anonHeHMem ¢GOpPMbl 3HEPreTUYECKOro nacrnopTa creayeT MNPUBECTU KpaTKoe
onucaHWe npoekTa 34aHuA. Mpu 3TOM YKasblBAOTCA 3TAXKHOCTb 34aHUA, KONMYECTBO U TUMbl CEKUMA,
KOJINYECTBO KBAapTUP M MECTO CTPOUTENbCTBA. MPUBOANTCA XapPaKTEPUCTMKA HAPYXKHbIX OrParKAaroLLMX
KOHCTPYKLMIA: CTEH, OKOH, MOKPbITUA UM YepAaaKa, noaBana, NOAN0AbA, @ NPU OTCYTCTBMM NPOCTPAHCTBA
noJa, NepBbiM 3Ta*KOM - NOJIOB MO TPYHTY. YKa3bIBaeTCA UCTOYHUK TEMNOCHAOXEHMA 34aHNA N XapaKTep
pa3BoaKu TPyboNpoBOAOB OTONIEHUA U FOpPAYEro BOAOCHabXKeHUA.

MeTogMKa pacyeTa NnapameTpoB NpUBeAEHA HA MPUMEPE XKUAO0To 34aHUA, ONMCAHHOIO B pa3aene
18.

M.2.2. B pa3gene "O6wan nidopmaumsa o npoekte" npusoamtca cneayow,as MHGopmaLma:

agpec 34aHuA - peroH PP, ropoa nam HaceneHHbIN NyHKT, Ha3BaHUE YULLbI U HOMEP 34aHUSA;

TWN 30aHUA - B COOTBETCTBUM C pasgenom 17;

pa3paboTUMK NPOEKTa - Ha3BaHMeE FOI0BHOM NPOEKTHOW OpraHM3aLmu;



aapec 1 TenedoH pa3paboTumKa - NOYTOBbLIN agapec, Homep TenedoHa 1 dpaKca gMpeKumu;

Wwndp NpoeKTa - HOMep NPOEKTa NOBTOPHOrO MPUMEHEHUA WAW UHAMBUAYANbHOTO MPOEKTa,
NPUCBOEHHbIN NPOEKTHOM OpraHM3aumen.

N.2.3. B pasaene "PacyeTHble ycnoBua" npuBOAATCA KAMMATMUYECKME AaHHble Aas ropoga wau
MyHKTa CTPOUTENbCTBA 34aHWUA M MPUHATbIE TeMNepaTypbl NMOMeLLeHU (3a4ecb U ganee Hymepauwms
npuseaeHa cornacHo pasaeny 18):

t
1. PacueTHaa TemnepaTypa BHYTPEHHEro Bo3gyxa M npuHMmaeTca no Tabauue 1. Ans xunoro
t
3paHuA B T. Teepn M =20 °C.

t
2. PacuyeTHas TemnepaTtypa HapyxHoro Bosgyxa . [puMHMMaeTcAa 3HayeHMe TemnepaTypbl
HapPYXHOro BO3Ayxa Hambonee X0N0AHOM NATUAHEBKM obecnedveHHocTbio 0,92 cornacHo CHuml 23-01.

Onar. Teepu fex =-29 °C.
t o

3. PacueTHaa TemnepaTypa Tennoro Yyepgaka M. MpuHmumaeTtca pasHoi 14 °C, ncxoga us pacyera
TennoBoro 6anaHca CUCTEMbI, BK/IOYAIOWENA TENbIM YepAak W HUMKE PACMNOJIONKEHHbIE XWUJble
nomeLLeHuns. B LaHHOM NpoeKTe Tenbli YepaaK OTCYTCTBYET.

int

4. PacyeTHaa TemnepaTtypa Texnoanonba (TexHuyeckoro nogsana) ' . Mpu Hanuuum B noasane
Tpyb cucTtem oToNAEHMA M ropAYero BOAOCHabKeHMA 3Ta TemnepaTypa NPMHUMAETCA PAaBHOW He MeHee
natoc 2 °C, ucxoga M3 pacdeTta TENAONOCTYNEHUIA OT UHMKEHEPHbIX CUCTEM M BbILLIEPACMOMOKEHHbIX
KUAbIX MOMeELLLEHMN. B AaHHOM NpoeKTe noagsaa HeoTaninBaembli.

5. MpoaonKntenbHOCTb OTONUTE/NILHOIO Neproaa Zh‘. MpuHumaetca cornacHo CHul 23-01. Anar.
Teepu Znt = 218 cyT.
6. CpefHas TemnepaTypa HapyXHOro BO34yxa 3a OTOMWUTE/IbHbIN Mepuos by . MpuHmnmaertca
cornacHo CHulM 23-01. Anar. Teepu b =-3,0°C.
Dy
7. pafyco-cyTKn oTONMTENbHOro nepnoaa Bbluncaatotcsa no ¢opmyne (1).

Onar. Teepu Dy =5014 °Cx cyT.

N.2.4. B pasgene "®PyHKUMOHaNbHOE HA3HAYeHMEe, TUM U KOHCTPYKTMBHOE pelleHne 3aaHuAa"
NPUBOAATCA AaHHble, XapaKTepusylolLme 3aaHue.

8 - 11. Bce xapaKTepPUCTUKM NO 3TUM MYHKTAM NPUHMMAIOTCA MO NPOEKTY 34aHuA.

N.2.5. B pasgene "O6beMHO-NNAaHNMPOBOYHbIE NapameTpbl 34aHMA" BbIYUCAAIOT B COOTBETCTBUM C
TpeboBaHMAMM nogpasgena 5.4 nnowapHole W OObEMHblE  XAapPaKTEPUCTUKM U 0bBbEMHO-
NJIaHMPOBOYHbIE NOKasaTenn:

sum
12. O6wana naowaab HapyKHbIX OrpaxKAatoLWMX KOHCTPYKLUMIA 34aHUA A . YcTtaHaBnAuBaeTca no
BHYTPEHHMM pa3mepam "B cBeTy" (PaccTosHMA MeKAYy BHYTPEHHUMM MOBEPXHOCTAMM HaPYMKHbIX
orpaxaatoLmx KOHCTPYKLUMUI, MPOTUBOCTOALLMX APYT APYrY).

Maowaab CTeH, BKAOYAIOLWMX OKHa, BafIKOHHbIE U BXOAHbIE ABEPU B 34aHUE, BUTPAXKK, A red ,

M2, onpegenserca no opmyne

Avirrea = PgHy + A§, n.1)

roe Psc AJIMHA NepumeTpa BHYTPEHHEN NOBEPXHOCTM HAPYKHbIX CTEH 3TaXKa, M;
h - BbicOTa oTanAMBaemoro obbema 34aHus, m;

As - AONOJIHUTENIbHAA NAOoWaAb HAPYXHbIX CTeH (J'IeCTHMLIHbIX KNEeTOoK, }'IMCIDTOBbIX LuaXT),
BbIXO4ALWKMX 3a npegesibl OCHOBHOIO d)aca,a,a (BbILLIe YPOBHA NOTOJZIKa NOoC/AeaAHEro 3Ta*a U HMU>xe ypoBHA

nona nepeoro ataxa), m2. B 4aHHOM npumepe A =0.



Aui sed =160,6 x 24 = 3855 m2.

MNnowaab Hapy*HbIX CTEH A’V, M2, onpegenseTca no popmyne

A=Ak — A ,(1.2)

rae AF - naowaab OKOH, onpeaenAeTca Kak Ccymma nnou.l,a,a,eﬁ BCeX OKOHHbIX MPOEMOB.

[na paccmatpuBaemoro 3aaHmsa AF =694 m2. N3 HMX NaoLwagb OKOHHbIX MPOEMOB B N€CTHUYHO-

nmdTosom y3sne Aca =70 m2.

Torpa A\N =3855-694 = 3161 m2 (B TOM unc/ie NPOAO/bHbIX CTeH - 2581 M2, TopueBbIX cTeH - 580
Mm2).

Maowaab NOKPbITHSA A° M2, 1 NIoWaAb NepeKpbITUA Haj NoABaAOM |, M2, paBHbl NiowWaam

3Ta)Ka A%t

A=A=A_20m.

sum
O6uwasn nnowanb Hapy*KHbIX OrPakAatoLLLnX KOHCTPYKLUMIA & onpegensetcs no popmyne
sum
= +A +
A Auerea + A+ Ay =3855 + 770 + 770 = 5395 m2. (1.3)

13 - 16. Mnowapgb OTanAMBaeMbIX MNOMELLEHWN A, M naowagb UAblX MOMELLEHUN A
onpeaenstoTca No NPOEKTY U PaBHbI:

A =5256 m2; A = 3416 m2.

; Vi Ay
17. OtannnBaemblt 06bem 34aHNA , M3, Bbl4MCNAETCA KaK npounsseageHune Naowaan aTaxa ,

M2, (naowagn, orpaHMYEeHHOM BHYTPEHHUMM NOBEPXHOCTAMM HAPYKHbIX CTEH) Ha BbICOTY M, M, 3TOro
obbema, NpeAacTaBAsAloLLyto coboli paccTosHME OT No/a NePBOro 3TaKa A0 NOTONKA NOC/AeAHEro 3Taxa.

Vi=AH,=710-24 _ 10100 3. (1.4)

18 - 19. MoKa3aTenn 06BEMHO-MNIAHNUPOBOYHOTO PELLEHNA 34aHUA onpeaenstoTca no Gopmynam:
- KO3POMUMEHT OCTEKNEHHOCTU Pacanos 3aaHua f

f=A /A, =694/3855=018< F™ =018

des
- MOKa3aTe/lb KOMMNAKTHOCTU 340aHUA e

k™ = A" IV, =5395/18480 = 0,29 <k;* =0,32m™" (1.6)

n.2.6. Pasnen "SHepreTnyeckue nokasarenn" BKAOYaeT TenJioTexHn4Yeckne "



TennosHepreTn4eCckmne noKasaTein.
TennoTexHU4YecKne noKasaTenm

20. CornacHo CHuIM 23-02 npuBeaeHHOE CONPOTUBAEHUE TENAONEPEeaqe HAPYKHbIX OrparkaeHNM

R! . . Re
, M2 x °C/BT, OOMKHO NPUHUMATbBCA HE HUXKEe HOPMUPYEMbIX 3HauYeHui 9, KoTOopble
YCTaHaB/IMBAOTCA NO HOpMaMm Ta6I1MLI,bI 4 storo CHwuI B 3aBucumocTu ot rpagyco-CyToKk oTtonnTenbHOro

nepuoda. na Dd = 5014 °C x cyT HOpMUPYEMOE CONPOTUBIEHME TeNoNnepesadye PpaBHO gas:
req
- CTeH Ru =3,16 M2 x °C/BT;
req
- OKOH 1 6anKoHHbIX ABepeit - =0,526 m2 x °C/BT;
req
-nokpbita ¢ =4,71 m2 x °C/BT;
req
- NepeKpbITUIA Nepsoro aTaxka ' =4,16 m2 x °C/BT.
qdes < ed

CornacHo CHul 23-02 B cnydae yaosnersopeHusa TpebosaHua M~ 0 o yaenbHOMy pacxoay

. R
TEN/I0BOWM 3HEPrMM Ha OTOMJIeHWE 34aHWUA MPUBEAEHHOE COMpOoTMBAEHMEe Tensonepedade 9 ans

OTAENbHbIX 3N1EMEHTOB HaPYKHbIX OrPAXKAEHUN MOXKET NPUHMMATBCA HUXKE HOPMUPYEMbIX 3HAYEHU . B
re
paccmatpmMBaemom cay4vae AnA CTeH 34aHUA NPUHANN Wq = 2,65 m2 x °C/BT, 4TO HUMKE HOPMUPYEMOTO
req req
3HauYeHua, ona NokpbiTMa - ¢ = 4,71 m2 x °C/BT, Ana nepekpbITUA NepBoro taxa - =416 m2x
°C/BT.
MpoBepaldT NPUHATYIO BEAMYMHY ONA CTEH HA OrpaHuyeHue no TemnepaTypHOMY nepenaay,

noacrasnas ee 8 popmyny (4) CHuM 23-02: ana creH At =2,12 °C, yto meHbuwe 4 °C u, cnepoBaTeNbHO,
Nno 3TOMy NoKasaTento ygosnetsopaetr Hopmam CHul 23-02.

[N 3ano/IHeHUA OKOHHbIX U HaNKOHHbIX NPOEMOB MPUHAIN OKHa U BaNIKOHHbIE ABEPU C TPOMHbIM
RI’
OCTEKNIEHMEM B [ePeBAHHbIX pa3fesibHO-CnapeHHbIX nepensetax + = 0,55 m2 x °C/BT, yTO BbllWe

HOPMUPYEMOIO 3Ha4YeHUA.
tr

21. NpueeaeHHbIn Ko3dPULMEHT Tennonepesayunm 3gaHUA Km, Bt/(m2 x °C), onpeaensetcs
cornacHo ¢opmyne (I.5) npunoskenuns I CHuM 23-02

tr
K =(3161/2,65 + 694/0,55 + 770/4,71 + 770/4,16)/5395 =

=0,519 Bt/(m2 x °C).

o n
22. KpaTHOCTb BO34yx00OMEHa WIOro 34aHMA 33 OTonuTeAbHblM nepuog 2, 1/y,
paccumTtbiBaeTca no ¢opmyne (I.8) CHuM 23-02. Mpu 3TOM KOAMYECTBO NPUTOYHOTO BO3AyXa B KU/ble
NomeLLeHUs onpeaenneTca M3 pacyeTa 3acesieHHOCTM KBapTupbl 20 M2 obuiel naowaan Ha of4HOro

3
yesioBeKa M MeHee 1 YCI0BHO npuHMmMmaeTca 3 M3/4 Ha 1 M2 NAoWaam KUNbIX KOMHaT, T.e. PaBHbIM A‘ .

n, =N
TaK KaK ecTecTBeHHasi BEHTUAAUMA B 34aHUM paboTaeT KPyrnocyTouyHo, TO = 168. KpaTHoCTb

BO3AYXOO6MEH3 B XXUNbIX NTOMELLEHNAX 30aHNA PaBHa

n! =3A /(BV,) =3-3416/(0,85-18480) = 0,652 4™

roe B . KO3pPULMEHT, YUMTbIBAIOWMIA A0NI0 BHYTPEHHUX OrpakKAaloWMX KOHCTPYKUMI B
oTananeaemom ob6beme 34aHMA, MPMHUMaEMbIi pasHbim 0,85;



h - otannvMBaemblt 06beM 34aHNA, M3.
K atomy BO3ayxoobmeHy cneayeT n006aBUTb 06beM WHOUALTPYIOLLErOCA BO34yXa 4Yepes OKHa U
6aNKoHHble [AOBEpPU JIECTHUYHOW KAeTKU, NUGDTOBLIX XONMOB HapPyKHbIX MNOMKapHbIX Nepexonos.
Bo34yXonpoHMLLAeMOCTb OKOH W BaNKOHHbIX ABepeli HapyXHbIX NepexodoB cieayeT MNPUHMMaTb U3
cepTUdMKaTa UCNbITaHMIA U NPU OTCYTCTBUM - 2,1 Kr/(M2 X 4), BXOAHbIX ABepelt B 3gaHune - 7 Kr/(mM2 x u)

(tabn. 11 CHuN 23-02). Konnyectso MHPUABTPYIOLLLErOCA BO3AyXa Gi“f , NOCTyNatLLero B JIeCTHUYHbIE
KNeTKn, onpegensaerca cornacHo .5 CHul 23-02.

G = (A /RT)(AP /10)*° =70(41,5/10)"° 10,47 _ 400 1.

ht
Pa =353/[273 +0,5(20 + 28)] = 1,31 Kr/m3.

KpaTHocTb BO34yx006MeHa 3a cYeT MHOUILTPYIOLLErocA BO3AyXa B JIECTHUYHO-IMPTOBOM y3ne
paBHa

n =(G,k/p")I(BV,)=(386-1/1,31)/(0,85-18480) = 0,019 4™

1
7] 06Ll.l,aﬂ KPaTHOCTb BO3,EI,YX006MeHa B XXUJIOM 30aHUN paBHA CYMME 3TUX KpaTHOCTEVI
n,=n. +n =0,652+0,019=0,671u4"

inf
23. YcnoBHbli KoadpdpuumeHT Tennonepedaym 3gaHua M, Bt/(m2 x °C), onpepenaetca no
dopmyne (I.6) npunoxkenuns I CHuM 23-02

Inf = . . . . . .
Ky' =0,28-1-0,671-0,85-18480-1,31-0,8/5395 _ ( (0o oy

24, Obwmit KoaddUUMEHT Tennonepeaaym 30aHNn Km, BT/(m2 x °C), onpeaensetca no ¢popmyne
(r.4) npunoxkenua I CHuM 23-02

Ko =0,519 + 0,573 = 1,092 Bt/(m2 x °C).

TennosHepreTnyeckmne nokKasaTenm

25. Obwue TennonoTepu Yepes HapyXKHyl orparkaatowyto 060/104Ky 343aHUSA 33 OTONUTE/IbHBIN

nepuoa Qh, MO, onpeaenstotca no popmyne (I.3) npunoxkenusa I CHuM 23-02

Q, =0,0864-1,092-5014-5395 _ o)1 a0 i

26. YaenbHble ObiTOBble TenioBblAeneHuA qi”t, Bt/m2, cnepyeT ycTaHaBAMBaTb Mcxods W3
pacyeTHOro yAeNbHOro 3/1eKTPO- U rasonotpebnenunn 3gaHusa (no .6 CHuM 23-02), Ho He meHee 10
BT/m2. B Hawem cnydae npuHato 14,5 Bt/m2.

Qint

27. BbITOBblE TEMAOMOCTYMN/IEHNA B 34aHMNE 33 OTONUTE/IbHbIN Nepuog,
no ¢opmyne (.10) npunoxkenuns I CHuMN 23-02

, MK, onpegenatoTca

Qn =0,0864-14,5-218-3416 _ g1o0,c i



28. TennonocTyn/ieHMa B 34aHWE OT CO/IHEYHOM paanaumnmn 3a OTONUTENbHbIA Nepuos, QS, MO,
onpegenstotca no ¢opmyne (r.11) MpunoxkeHuns I CHuM 23-02. [laHHble O KOAMYECTBE CYMMaPHOM
CONHEYHOM paguaumm (NpAMON, paccesHHOM W OTPaXKEHHOM) Ha BepTMKasbHble NOBEPXHOCTU Npu
OEeNCTBUTE/IbHbIX YCI0BUAX 061aYHOCTU 33 OTONUTE/IbHLINA NEPUOL, BbIYUCAAIOT COracHo MpuaoxeHuto
B. AnAa r. TBepu cpeaHAA BEAMUYMHA CYMMAPHOM COTHEYHOWN pagmaumm npu AeACTBUTE/bHbIX YCAOBUAX
061a4YHOCTM Ha BepTUKaNbHble nosepxHocTM CB/C3 opueHTauumn | = 716 MOX/M2, Ha NOBEPXHOCTU

HOB/03 opueHTaumm | = 1224 MOx/m2. Maowaam cBeToNpPoemMoB COOTBETCTBEHHO OpueHTaunn - no 347
M2,

Q, =0,5:0,76-(716-347+1224-347) _ )ccac \in

y
29. Pacxon, TennoBoi 3HEpPrMM Ha OTOMJIeHWEe 34aHMA 33 OTOMUTE/bHbIA Mepuos Qh , M,
onpegaensetcs no ¢opmyne (I.2) npunoxkenus I CHuN 23-02

y
Q; =[2552185 - (932945 + 255861)0,8 x 0,85] x 1,13 = 1970491 M.
des
30. PacyeTHbIN yaenbHbIN pacxos TEMJIOBOM SHEPTUN HA OTOMJIEHWE 3[aHuUA Gn , KIk/(mM2 x °C x

cyT), onpeaensetca no ¢opmyne (I.1) npunoskernns I CHuM 23-02

des __ 3
O =1970491-10° /(5256-5014) _ 1 17\ 1 /2 x °C x cy1).

req
31. Hopmupyembili yaenbHbI pacxos TENI0BOW SHEPIUM Ha OoToMN/eHue 3gaHma 1, KOK/(M2 x

°C X CyT), NPUHMUMaETCA B COOTBETCTBUU C Tabanuein 9 CHulM 23-02 paBHbim 76 KOx/(M2 x °C x cyT).
MpoeKT 3A4aHMA cooTBeTcTByeT TpeboBaHMam CHuM 23-02 npu cneayromx COMNPOTUBIAEHUAX

Tennonepeaaye HapyKHbIX OrpaxKaatoLmMX KOHCTPYKLUMIA:
req
cTeH- W =2,65m2x °C/BT;
Rreq
OKOH U 6anKoHHbIX ABepeli - F =0,55m2 x °C/BT;
req
nokpbITUin - ¢ =4,71 m2 x °C/BT;
req
nepeKpbITWii nepsoro aTaxa - | =4,16 m2 x °C/BT.

MpunoxeHue K
(pekomeHayemoe)

MPUMEP PACHETA NMPUBEAEHHOIO COMPOTUB/IEHUA
TEMJIONEPEOAYE ®ACALA XKWNIOTO 30AHUA

MNcxoaHble AaHHble

1. O6beKT cTpouTenbCcTBa - 16-3TaXKHbI OAHOCEKLUMOHHbIN KPYMHOMAHEe/bHbIN KUA0N A0M,

NOCTpOeHHbIM B T. Kawunpe MOCKOBCKOM 06nacT. YcnoBMe 3KCMyaTaummn orparkaeHun b cornacHo
CHwuI 23-02.

2. HapyKHble CTeHbl - U3 TPEXC/ONHbIX *KenesobeToHHbIX, 45 = 2,04 Bt/(m x °C), naHenen Ha

r’MBKMUX CBA3AX C YyTENAUTENEM U3 MEHOMNONNUCTUPONA TONLWNHOM 165 mm, /175 = 0,042 Bt/(m x °C). NMaHenu
nmetoT ToNwmHy 335 mm. Mo nepumeTpy NaHener n UX NPOeMoB YTENINTENb UMEET 3aLUNTHbIN CI0M U3



LEMEHTHO-MecYaHoro pacteopa ToAwmHoW 10 mm. [nAa coeAmMHeHMn Kene3ob6eTOHHbIX Coes
NpMMeHeHbI ABa BMAA rMBKMX CBA3E M3 KOPPO3MOHHO-CTOMKOWN CTann AMaMeTPOM 8 MM: TPeYro/bHble
M ToYeuHble (WNUAbKK). PacyeT NpuBeaeHHOrO COMPOTMBAEHMA Tensonepeaade BbIMOAHEH COrAacHo
dopmyne (14) n cooTBeTCTBYIOLLErO NpUMepa pacyeTa B [punoxkeHnn H.

3. [ns 3an0/HEHMA NPOEMOB NPUMEHEHbI AepeBAHHbIE OKOHHbIE B/I0KM C TPOMHbBIM OCTEKNEHNEM
Rr o
B pa3gefibHo-cnapeHHbIX nepennetax ©° = 0,55 m2 x °C/BT.

4. B cTblKax NPUMEHEH MMUHEPANOBATHbIN yTenanTenb /115 = 0,07 Bt/(m x °C), CHapyKu 3aKpbITblii

ynnotHutenem Bunatepm /15 =0,15 Bt/(m x °C).

5. Ona MockoBckol obnactu (r. Kawwupa) cornacHo CHuM 23-01 cpegHss TemnepaTtypa M
av
NPOAO/IKNUTENbHOCTb OTONUTENBLHOIO NEepMoaa COCTaBAAIOT: Loa =-3,4 °C; Znt = 212 cyt. TemnepaTypa

t' o
BHYTpeHHero Bo3ayxa M =20 °C. Toraa rpafyco-CyTKM OTONUTENbHOrO Nepuoja cornacHo ¢opmyne (1)
COCTaBAAOT

Dy - (20 + 3,4) x 212 = 4961 °C x cyT.

Mopagok pacyeTa

D,

1. Mo Tabnuue 4 CHuM 23-02 = 4961 °C x cyT COOTBETCTBYET HOPMUPYEMOE COMNPOTUBEHUNE

R
Tennonepeaaye ANA CTEH XUAbIX 3gaHnin - 9 = 3,14 m2 x °C/Br.
2. ConpoTtusneHune Tensonepeaadye naHenei No rnaam, pacciutaHHoe no ¢popmyne (8), pasHo

R, - 1/8,7 +0,17/2,04 + 0,165/0,042 + 1/23 = 4,17 m2 x °C/BT.

3. K uncny 1ennonpoBOAHbIX BKAKOYEHUA U TEMNOTEXHUYECKUX HEOAHOPOAHOCTEN B cTeHax 16-
3Ta)XHOTO MAHEe/NIbHOrO [AOMa OTHOCATCA TMOKME CBA3M, OKOHHblE OTKOCbI, FOPU3OHTa/IbHblE WU
BEPTUKa/IbHblE CTbIKM NaHeNen, yrnoBble CTbiKM, NPUMbIKaHWE MaHenei K KapHU3y U LLOKOAbHOMY
nepeKpbITUIO.

Ona pacueta no dopmyne (14) KoadpdPUMUMEHTOB TENNOTEXHUYECKON OAHOPOAHOCTM Pa3/IMUHbIX

y . .
TUNOB NaHeneun K03¢)¢MLI,VIEHTbI BANAHUA TENJIONPOBOAHbBIX BKIKOYEHNN | 1 noWwaan 30H UX BAUAHUA

A paccuMTaHbl Ha OCHOBe pelleHMsA 3aJady CTauMOHApPHOW TEenaoMpPOBOAHOCTM Ha KOMMbiOTepe
COOTBETCTBYIOLLMX Y3/10B U NpuBeaeHbl B Tabamue K.1.

Tabnunuya K.1
N BuOo TenjJoTexXHUUeCKOM [lyowanb S3OHE KonddouumeHnt
m.II. HEeOOHOPOIHOCTU BIMSHUSA 1-1 BIMSHUSA 1-M
HEOIHOPOOHOCTH | HEOOHOPOIHOCTU
A, M2 f
i i
1 I'mbkasg CBA3b:
TpeyTroJibHas 0,71 0,16
TOUeUuHasa 0,35 0,16
2 BepTHUKaJIbHEM CTHK CTEHOBHX 0,94 -0,03
IaHeJIel C [IPUMHBIKAWIEN
BHYTPEHHEN NepeTropOnKOM U3
TaxeJoro 6eToHa




3 TOPM30OHTAJILHEY CTHK CTEHOBHX
IaHeJIey C I[IPYMBIKAOIMM XeJie-—
300E€TOHHEIM [T€PEKPHITUEM :

CO CTOPOHH I10JIa 0,335 Ha 1 M 0,07
CO CTOPOHHl IIOTOJIKA 0,335 Ha 1 M 0,38
4 OKOHHEIE OTKOCEH 0,335 Ha 1 M 0,47
5 HapyxHBM yToJ, oOpa30BaHHBEMN 0,94 0,14

CTEHOBEIMM IIaHeJIaIMN

6 BHYyTpeHHUM yroJi, obpaszoBaHHbl |0, 94 -0,14
CTEeHOBEIMM IIaHEJIIMU

7 [I[pUMHIKAHME TaHeau K ueprmau- 0,335 Ha 1 M 0,33
HOMY I[I€PEKPHETHIO

8 [I[pMMEHIKaHMEe I[aHeJM K LOKOJIb-— 0,335 Ha 1 M 0,4
HOMY I[1€PEKPLITHUIO

4. KoappumumeHTbl TennoTEXHUYECKON OAHOPOAHOCTU CTEHOBbLIX MaHesiel pPAAoBOro sTaxka 16-
3Ta*KHOro A0Ma, paccunTaHHble No popmyne (14), npuseaeHsl B Tabanue K.2.

Tabnnuya K.2
N TMUII CTEHOBOM IMaHeIUu Konu- | [Inomanb KonmmuecTBO Kosdbom-
m.II. yecT- |naHeu TUOKMX CBSA3EV |LMeHT
BO (Bes TEenjgo-
naHe- | [JIomaim TEeXHU—
Jen npoewma) , | Tpe- TOUeu- |UeCKOM
M2 YT'OJIb — | HEIX OIOHO—
HEBIX pPOOHO—
cTHU
1 laness 3 X 2,8 M C OKOH- 6,15 6 2
HEIM npoemMoM 1,5 x 1,5 M
H-101 =T:
C PSAOOBBIMM CTEIKAMMI 2 0,743
C HaApPYXHEM yTIJIOM 4 0,73
C HAPYXHBEIM M BHYTPEHHUM |2 0,74
yTaMm
C IBYMS HaAPYXHEMM yIJlaMmu |2 0,724
2 Maswens 4,5 x 2,8 M C 8,37 7 2

OankoHHEIM HpoemoMm (1,5 x
1,5 + 2,2 x 0,9 M)

H-100 T:
C PSAOOBBIMM CTEIKAMM 2 0,75
C HapyXHBIM YIJIOM 2 0,729
C BHYTPEHHUM yIJIOM 2 0,757
3 Navens 4,5 x 2,8 M C OKOH-|2 9,45 6 2 0,787
HEIM IpoemoM 2,1 x 1,5 M
H-123 T Cc HapyXHEM 1
BHYTPEHHUM yTJlaMu
4 Illanesip IMGTOBOTO OTCeKa 1 8,22 5 2 0,8
3,65 x 2,8 M C IBepHHM
npoemoMm 2 x 1 M H-201 T c
BHYTPEHHUM yTJIOM
5 I[laHeJIb JIECTHUYUHOM KJIeTKU 1 4,58 5 2 0,714

2,35 x 2,8 M C IBEpHHEM
npoemoMm 2 x 1 M H-202 T




6 I'myxas nadHens 1,45 x 2,8 m|10 4,06 4 2 0,832
H-1T, H-27, H-3T, H-4T
7 I'nmyxasa nasHenb 3,25 x 2,8 Mm|4 9,1 6 3 0,856
H-77, H-8T
8 I'myxasa maHens 1,5 x 2,8 M 4,2 4 2
H-28T:
C PSAOOBBIMM CTEIKAMM 2 0,836
C BHYTPEHHUM YIJIOM 2 0,864
UToro 38

5. MpuBeaeHHbIN KO3IPULMEHT TennoTexHUYecko ogHopoAHOCTM dacaga onpeaenserca no
dopmyne (24) n ans paaoBoro staxka (B COOTBETCTBUMM C KOJIMYECTBOM TUMNOB NaHenen no tabauue K.2)
paBeH:

= =(6,15x10+8,37x6+9,45x2+ 8,22 +4,58 +4,06 x 10 +
+9,1x4+4,2x4)/(2x6,15/0,743 + 4x6,15/0,73 + 2 x6,15/0,74 +
+2x6,15/0,724 + 2 x 8,37/0,75 + 2 x 8,37/0,729 + 2 x 8,37/0,757 +
+2x9,45/0,787 + 8,22/0,8 + 4,58/0,714 + 10 x 4,06/0,832 +
+4x9,1/0,856 +2x 4,2/0,836 + 2 x 4,2/0,864) = 237,22/304 = 0,78;
- ANA NepBOro sTaxa

r
fas = 0,78 x 0,962 = 0,75;

- ANA NoOChegHEro aTaxa

r
fas = 0,78 x 0,97 = 0,757.

MpuBeaeHHbIN KO3PPULMEHT TENNOTEXHNUYECKON OAHOPOAHOCTN dacasa 34aHuA

rr
fs = 16/(14/0,78 + 1/0,75 + 1/0,757) = 0,777.

MpuBeaeHHOE CONPOTMBAEHME Tenaonepeaade dpacaga 16-3TaxKkHOro *Kuaoro goma no ¢popmyne
(23) paBHo

R’ R
fas = 0777 x 4,17 =3,24 M2 x °C/BT> ' =3,14 m2 x °C/Br.

CnepoBaTenbHO, HapyXKHble CTeHbl 16-3Ta’KHOTO KM/IOTO AOMA YZOBIETBOPAIOT TPebOoBaHUAM
CHwu 23-02.

Mpunoxenune J1
(cnpaBouHoe)

r
MNPUBEAEHHOE COMNPOTUB/IEHUE TEMNJIOMEPEJAYE Ry , KOSODPULIMEHT

3ATEHEHWA HEMPO3PAYHLIMW SNEMEHTAMMW T, KOSODULIMEHT
OTHOCUTENBHOIO MPOMYCKAHMUA CONNHEYHOM PAAUALIMN k OKOH,
BAJIKOHHbIX ABEPEW N GOHAPEW



3anoJjIHEHME CBETOBOTO
npoema

CBeTOonpo3payHEle KOHCTPYKLUU

B HOEPeBAHHBIX WJIMU
[IXB nepenjerax

B

AJIIOMMHME BEIX
nepemnyeTrax

M2 X

°C/BT

Tay

k

Tay

IBOMHOE OCTeKJIeHUe
13 OOBIUHOT'O CTEKJIa B
CIIapEeHHHIX I[epelieTax

0,40

0,62

IBOMHOE OCTEeKJIEHUE C
TBEPIbIM CeJIEKTUBHEM
[IOKPEITMEM B CllapeH—
HEIX [eperJieTax

0,55

0,75

0,65

IBOMHOE OCTeKJIeHUe
13 OOBIUHOT'O CTEKJIa B
pas3nesibHEIX Iepere-—
Tax

0,44

0,62

0,34

IBOMHOE OCTEeKJIeHue C
TBEPOLIM CEeJIEKTUBHEM
[IOKPHTVEM B pPa3neJib-—
HBEIX IleperJjieTax

0,57

0,60

0,45

BJIOKM CTekJISHHEE

IIyCTOTHEE (C WMPUHOM
WBOB 6 MM) pasMepoM,
MM :
194 x 194 x 98
2544 x 244 x 98

(Bes
(Bes

nepemnjeTa)
nepenjera)

[IpodubHOE CTEKJIO
KopobuaToro ceueHud

0,50

(Bes

nepenjera)

IIBOMHOE M3 OpTaHMU-—
YeCKOT'O CTekJa OJsd
3EHUTHHEX QOoHapeM

0,9

TporHOE U3 OpTaHU-—
YeCKOTO CTekJa Oy
3EeHUTHEX GOoHapeM

0,83

TpoMHOE OCTEeKJIEHUEe
13 OOBIUHOT'O CTEeKJla B
pas3nesyibHO- CIIapEeHHBIX
nepenjeTax

0,55

0,70

0,46

10

TpoMHOE OCTEeKJIeHUe C
TBEPOLM CeJIEKTVMBHEM
[IOKPHITMEM B Pas3meib-—
HO-CIIapPEHHEIX IIepe-
nreTax

0,60

0,67

0,50

11

OOHOKaMEPHL CTEKJIO—
nakeT B OIOVMHAPHOM
epenjeTre M3 CTEeKJa:
OBBIYHOT O
C TBepIBM CceJlek—
TUBHBIM ITOKPEITMEM

Tabnuua N.1



HEIM TIIOKPEITVEM

12 IByXKaMepHBI CTEKJIO—
nakeT B OIMHAPHOM
rnepemnjeTe M3 CTEKJa:

CTEKOJILHEIM PacCTOS—
HMEeM 8 MM)

CTEeKOJIbHEIM PacCTOS—
HyeM 12 MMm)

TVIBHBEIM IIOKPLEITVMEM
HEIM I[IOKPEITVEM

TVMBHBIM IIOKPBITVEM U
3allOJIHEHMEM apI'OHOM

13 OBBIUHOE CTEeKJIO U
OINHOKAMEPHEI CTEeKJIO—
IakeT B pas3OeJibHBIX
nepemnjeTax ms3

cTekJIa:
OBBIUHOT O 0,56 0,60|0,63(0,50 0,60]0,63
C TBEpOBM CeJIeK— 0,65 0,60]0,58|0,56 0,60)0,58

TVBHBIM I[IOKPBEITVMEM

HBEIM I[IOKPBITVEM

TVIBHBIM I[IOKPBEITVMEM U
3alrioJIHEHMEM apIT'OHOM

14 OBBIUHOE CTEKJIO U
IOBYXKaMEPHBIM CTEKJIO—
nakeT B pPa3neJlbHEX
repenjerax ms3

cTekJsa:
OBBIUHOT'O 0,65 0,60|0,60]|- 0,60]0,60
C TBEpPOHM CeJIeK— 0,72 0,60]0,56]|- 0,58]0,

TVBHBIM IIOKPHEITVMEM

HBEIM T[IOKPBEITVEM

TVBHBIM I[IOKPBEITMEM U
3alrioJIHEHMEM apIT'OHOM

c MAarkuMm cejexTtuB- (0,56 0,80]0,54(0,47 0,80]0,54

OBBIUHOTO (C MexX-— 0,50 0,80]0,7410,43 0,80]0,74

OOBIUHOTO (C MexXx-— 0,54 0,80|0,74(0,45 0,80]0,74

C TBepIEM CeJleK— 0,58 0,80]0,68|0,48 0,80]0,68
c MATKuUM cejiekTuB- |0, 68 0,80]0,48(0,52 0,80]0,48

C TBepIBM CeJIeK— 0,65 0,80]0,68|0,53 0,80]0,68

c MAarkuMm cejexTtuB- (0,72 0,60]0,51]0,60 0,60)0,58

C TBEpOBM CeJIeK— 0,69 0,60]0,58|0,60 0,60)0,58

c MarkuMm cejexTuB- |0, 80 0,60]0,36]|- 0,58|0,56

C TBEpPOHM CEeJIeK— 0,82 0,60]0,56|- 0,58|0,56

15 IBa OIHOKAMEPHEBIX 0,70 0,70]0,59]|- 0,70]0,59

CTeKJIOonakeTa B cClia—
PEHHEIX IeperjeTax

16 IIBa OIDHOKAMEPHBIX 0,75 0,60]0,54]|- 0,60]0,54

CTEeKJIOIaxKeTa B pas3s-—
IOEeJIbHBEIX IIeperieTax

17 UeTHPEXCJIOMHOE OC— 0,80 0,50]0,59]|- 0,50]0,59

TEeKJIEHME U3 OOBIUHOIO
CTeKJIa B IBYX CIlia-—
PEHHEIX IleperjieTax

HpMMeanMH . 1. 3HaueHus IIPMBEIOEHHOT'O CONPOTUBIIEHUA
TerJiornepenaye, YKa3aHHEE B Ta6m/me, IOoInyCcKaeTCsa IIPMMEHATE B
KayueCTBEe pPaCUeTHEIX NP OTCYTCTBUM 3TUX 3HAUEHUN B CTaHzmapTax WM
TEXHUUECKUX YCIIOBMAX Ha KOHCTPYKLUUM Wi He IIOOTBEPXOEHHBIX
pesyneTaTaMm VCTEITAHUN .

2. K MATKUM CeJIeKTUBHEM IIOKPEITMAM CTeKJIa OTHOCHAT IIOKPEITUA C

TenjoBoy sMuccueyr MeHee 0,15, x TBepmsmM (K-crexiyo) - 0,15 u
BoJsee.
3. 3HaueHUs IPUBEIEHHOTO CONPOTUBJIIEHNUSA Tenjionepenade

3aII0JIHEHUM CBETOBEIX IIpoeMoB A HBL OJI4 CllydaeB, KoOoI'la OTHOIEeHMEe




IJoma o OCTEKJIEHUA K njoumanr 3alloJIHEHMA CBETOBOI'O IIpoeMa pPaBHO
0,75.

4. 3HaueHMUs IOJII OKOH CO CTeKJIONaKeTaMu IIPMBEIOEHEBL:

- IJId IOEPEBAHHEIX OKOH IIPpM UWVPUMHE IIepeIlljieTa 78 wmmM;

- nnsa KOHCTPYKLMUM oxoH B [IBX mnepenjerax mmpuHOoM 60 MM C
TpeMs BOS3IYWHBEMM KaMepaMM.

Ipn npuMeHeHum I[IBX nepenjeTos mypmuHOoY 70 MM M C HOATHIO
BOSOYWHEMM KaMepaMmy [PMBEOEHHOE CONPOTUBJIEHME TenJyonepenade

yBeymuusaeTrcsa Ha 0,03 M2 x °C/Bt;
- IJiA aJIOMMHMEBHX OKOH B3HAUeHMS NPUMBENEeHH OJid [eperJjieToB C
TEepPMUUECKYMU BCTaBKaMM.

MpunnoxkeHne M
(o6asaTenbHoe)

METOAMKA ONPEAENEHUS NPUBEAEHHOIO COMPOTUB/IEHUA
TENNONEPEAAYE OrPAXKIAKOLLMX KOHCTPYKL MM HA OCHOBE PACYETA
TEMMEPATYPHbIX MONEN

M.1. Orpak4atoLLylo KOHCTPYKUMIO pa3buBaloT Ha pacyeTHble (ABYXMepHble AWM TPexmepHble B

OTHOLLEHWM pacnpeaeneHus TemnepaTyp) y4acTku.
R .
M.2. Mpu onpeaeneHun npuBeaeHHOro COMPOTUBAEHMA Tensonepesade °, m2 x °C/BT, no

JaHHbIM pacyeTa Ha nepcoHanbHoM KomnbloTtepe (MK) ctauMoHapHOro AByXMepHOro TemnepaTypHoro
NoAs pPasnuyaloT ABa Cayvas:

a) nccneayeman obn1acTb, BblaeNeHHaA A4 pacyeTa TemnepaTypHOro nons, npeacrasaseT coboit
r
dparmeHT orpaxaatoLen KOHCTPYKUUK, AN KOTOPOro HaA1eXUT onpeaennTb BeJIMUMHY — ©;
6) uccnegyemas obnactb, AN KOTOPOK paccUMTbIBAaeTCA TemnepaTypHoe Mo/se, MeHblle no
pa3mepy, Yem aHann3npyembliii GparMeHT OrpaKaatoLLeit KOHCTPYKLUM.
r
B nepBom cnyyae MCKOMas BeAUYMHA  © BbluMcaneTcsa no popmyne

Rc: = (tint _text)L/EQ’ (M.1)

roe Q. CyMMa TenjioBblXx TMOTOKOB, Mepecekawowmx uccneayemyto obnactb, Bt/m2,
onpeaeneHHan B pesy/ibTaTe pacyeta TemrnepaTypHOro noss;
t

: t
int 1y "ext - cOOTBETCTBEHHO TEMMNEPaTYpPa BHYTPEHHErO W HapyXHOro Bo3ayxa, °C;

L - npoTaxeHHOCTb nccnegyemoi obnactm, m.
r
Bo BTopom cnyyae  © onpegfenstoT no dopmyne

R(; = (tint _text)L /[ZQ + (tint _text)Lcon / Rgon

], (M.2)

L, . .
roe " - NPOTAXEHHOCTb, M, OAHOPOAHOW 4YacTu dparmMeHTa OrpakAatoLer KOHCTPYKUMHK,

OTCEYeHHOM oT Mccnep,yemoﬁ obnactu B Xoae NoarotoBKM AaHHbIX K pacyeTy TemnepaTtypHOro nonsa;
con

° - conpoTuBAeHMWe Tenjonepesaye o4HOPOAHON OrparKaatoLein KOHCTPYKLUMKM, M2 X °C/BT.
M.3. lpu pacyeTe ABYXMEPHOro TEeMMepaTypHOro MoaA BblGPaHHbIA YY4acTOK BblYEpPUYMBAIOT B
onpeaeneHHoM macltabe M Ha OCHOBAHMM 4yepTexa COCTABAAOT CXeMy pacyeTa, ynpowas ee Aas
yaobcTBa pasbueHns Ha yyacTkn n 610Ku. Mpu aTom:
a) 3aMeHSAIOT C/I0XKHble KOHOUIypaummn y4acTKoB, HanpumMep KpMBOAMHENHbIe, 60oaee NPOoCTbiMM,



€C/1M 3Ta KOHOUTYpaLUMa UMEET He3HaYMTeIbHOE BIUAHWUE B TEMNIOTEXHUYECKOM OTHOLLEHWU;

6) HaHOCAT Ha YepTeXK rpaHMUbl 061acTM MUCCNeAOoBaHMA M OCU KOOpAMHAT (X, Yy WA r, z).
BblAEeNAT y4acTKM C Pas/IMYHBbIMU TEMNJoMNPOBOAHOCTAMM WM YKa3blBalOT YC/N0OBMA TensioobmeHa Ha
rpaHuuax. MpocTaBasaloT Bce HEObXoaMMble pasmepsl;

B) pacuyneHAlT 061acTb UCCNefoBaHMA Ha 31eMeHTapHble 610KK, BblAeNAA OTAENbHO YY4aCTKU C
Pa3INYHbIMU KO3hOULMEHTaMM TENI0NPOBOAHOCTU. BbluepumBatloT B mMacwTtabe cxemy pacyieHeHus
nccneayemon ob6n1acty U NPOCTaBAAIOT pa3mepbl Bcex 6/10KOB;

r) BbluepumnBaloT 061acTb UCCeA0BaHNA B YCIOBHOW CMCTEME KoopAauHaT X', y', Koraa Bce 6/10Ku
NPUHUMAIOTCS OAHOTO W TOro Ke pasmepa. [pocTaBAAOT KOOpAMHATbl BepLIMH MOJIMIOHOB,
OrPaHMYMBAIOLMX YYACTKM 06/11acTU C Pas3/IMYHLIMU TEMNJOMNPOBOAHOCTAMWU, U KOOPAMHATbl BEPLUMH
MHOTOYro/IbHUKOB, 06pasylowux rpaHuubl uccaegyemon obnactu. HymepyroT yyacTKM M FpaHuUupbl
nccneayemon o6nacTm M NoANUCLIBAOT BepLUMHbI 0b61acTen TennonpoBoAHOCTEM, Temnepatyp (uam
TENNOBbIX NOTOKOB) Ha FPaHULAX UM OKPYKAIOLWEro BO34YXa U KO3GPUUMEHTOB TENNOOTAAYM;

[) Nonb3yacb ABYMS YepTerKaMu, BbINosHEHHbIMM no "B" 1 "r", 1 pyKOBOACTBYSACb CTaHAAPTHOM
(0bbl4HOM) noCnenoBaTENbHOCTBIO PACMOMIOKEHNUA, COCTABAAT KOMMAEKT UYMCAEHHbIX 3Ha4YeHWi
MCXO4HbIX AaHHbIX Ansa Beoaa B K.

Mpumep pacyeta 1

Tpebyetca onpegenutb nNpuBeAeHHOE  COMPOTUBAEHME  Tenjonepegadye  TPEXC/AOMHOM
MeTaN/IMYECKOM CTEHOBOW MaHE N U3 IMCTOBbIX MaTEpPManos.

NcxoaHble gaHHble

1. KoHcTpyKums naHenu wusobpaxkeHa Ha pucyHke M.1. OHa cOCTOMT M3 [ABYX CTajbHbIX
NPodUINPOBAHHbLIX JINCTOB C KO3GPUUMEHTOM TensonposoaHocTh 58 BT/(m x °C), mexay KoTopbimu
pa3mMellleHbl MWHepasnoBaTHble nauTbl  "Pokeyn" nnotHoctbio 200 Kr/m3 ¢ KoadduumeHTom
TennonposogHoctn 0,05 BT/(m x °C). /Inctbl coeanHatoTca mexkay coboi cTasibHbIMU NPOPUIAMM Yepes
6aKkenM3npoBaHHble daHepHbIe NPOKAAAKM TONWMHOMW 8 MM € KoadduumeHTom TennonposoaHocTu 0,81
Bt/(m x °C).
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1 - MMHepanoBaTHble NAUTbI; 2 - NPOPUANPOBaAHHbIE CTajlbHble
npodwunu; 3 - ctanbHbie Npodunn; 4 - baHepHble NPOKNAAKN

PucyHOK M.1. KOHCTPYKUMA TPEXCNOMHOM NaHenu
M3 INCTOBbIX MaTEPMaANOB 1 YepTeX Uccaeayemoi obnactm

2. B pacueTe NpuUHATLI CeayioLLMe YCI0BMA HA CTOPOHAX OrParKaAeHUS:
CHapPYXM - fou - -30°Cu %ext =23 BT/(m2 x °C);

BHYTPM - bt — 20 °Cn %int = 8,7 B1/(m2 x °C)
MNopagok pacyeta

Ha npouecc TensonepejayvM B pPaccCMaTPMBAaeMOM KOHCTPYKLUMM OKasblBalOT CyLLECTBEHHOE
BANAHWE CTanbHble Npoduan, coeamHsowmMe NPOPUANPOBAHHbIE NNCTbI OBLIMBKM APYr C APYrom M
obpasylolwme TaK Has3blBaemble MOCTMKM Xonoga. [ns paspbiBa 3TUX MOCTMKOB Xoao4a npoduau
npucoeamHeHbl K UcTam dYepes daHepHble NPOKNaAKU. YYaCTOK KOHCTPYKUMK ¢ pebpom nocepegmnHe
BO3MOMKHO BblAeNNUTb ANA pacyeTa TemnepaTypHOro noas.

TemnepaTypHoe Mone paccMaTPMBAEeMOro YydyacTKa ABYXMEPHO, TaK KaK pacnpegeneHue
TemMnepaTypbl BO BCEX MNJIOCKOCTAX, Napasn/iesibHblX NJIOCKOCTU MOMEPEYHOro CEYEHUA KOHCTPYKLMM,
04MHaKoBO. Mpoduan B OCHOBHOM YaCTM HAXOAATCA Ha PACCTOAHUM 2 M OAMH OT APYroro, NO3Tomy npu
pacyeTe MOKHO Y4ecTb OCb CUMMETPUM NocpeanHe 3TOro PaccToAHMA.

Uccnepyeman obnactb (prcyHok M.1) nmeeT dbopmy NpAMOYroNbHUKA, ABE CTOPOHbI KOTOPOro
ABNAIOTCA €CTECTBEHHbIMM TPaHMLLAMM OrpaKAatolleid KOHCTPYKLMK, Ha KOTOPbIX 3a4aloTcsA YCaoBUA
TennoobMeHa C OKpY»Kalolel cpegon, a ocTasbHble ABe - OCAMM CUMMETPUW, Ha KOTOPbIX BO3MOXKHO
3aZaBaTb YC/NI0BUA NOJHOMN TEMNIOM30AALMM, T.€. TENNOBOI NOTOK B HanpasaeHnn ocu OX, paBHbIN HYIO.

Nccneayeman obnactb Ans pacdyeta cornacHo M.3 6bina pacuneHeHa Ha 1215 anemeHTapHbIX



6/10K0B C HEPAaBHOMEPHbLIMW MHTEPBANAMM.

B pesynbTaTe pacuyeTa ABYXMEPHOro TemnepaTypHoro nonaa Ha K nonyyeH ocpeaHeHHbIM
TENN0BOM NOTOK, NPOXOAALLMIA Yepes3 PaCcCUNMTAHHbIN YYaCTOK OrParkAatoLLen KOHCTPYKLNM, PaBHbIN Q =
32,66 BT. Maowagb paccyMTaHHOIO y4acTKa cocTaBnsaet A =2 m2.

MpuBeaeHHOE CONPOTUBAEHWE TeNoNepeaaye paccunTaHHoro pparmenTta no dopmyne (M.1)

r
Ry = (20 +30)(2/32,66) = 3,06 m2 x °C/BT.

[nAa  cpaBHeHMs, COMNPOTMB/IEHWE Tenjionepegaye BHe TENJIONPOBOAHONO  BK/OYEHWs,
onpeaeneHHoe no popmyne (8), paBHo

Ry =1/23 +0,0008/58 +0,17/0,05 + 0,0008/58 + 1/8,7 =

=3,56 m2 x °C/Br.

TemnepaTypa BHYTPEHHEN NOBEPXHOCTU B 30HE TEM/IONPOBOAHOIO BKAOYEHUA NO pacyeTy Ha MK
o t . )
paBHa 9,85 °C. NMpoBepunM Ha ycioBMe BbiNageHUsA KoHAeHcaTa npu Mt =20 °Cu Pint. = 55%. CornacHo

MpunoxeHnio P, TemnepaTtypa TOYKU POCHI 4 = 10,7 °C, 4TO Bbllle TemnepaTypbl NOBEPXHOCTM MO
TEN/J0NPOBOLHOMY BK/OYEHUIO, CnefoBaTesibHO, NPV PAacYeTHOM TemnepaType Hapy*KHoro Bosayxa -30
°C 6yaeT BbiNageHWe KOHAEHCATa U KOHCTPYKLMA Hy»KaaeTca B gopaboTke.

PacueTHyt0 TeMnepaTypy HApPY»KHOro BO3A4yxa, NpM KOTOpon He ByaeT BbiNageHWs KOHAEHCATa,
cnepyet onpeaenate no opmyne

téxt =1 _[(tint _text) /(tint - Ti,nt )](tint _td) -
=20 - [(20 + 30)/(20 - 9,85)](20 - 10,7) = -25,8 °C.

M.4. MNMpn NOAroTOBKE K peleHUto 3a4a4 O CTauMOHAPHOM TPEXMEPHOM TemnepaTypHOM none
BbINOJIHAIOT CNeAYIOWMIA aNTOPUTM:

a) BblbMpatloT Tpebyemblt ANA pacyeTa y4yacTOK OrpaskAaloweit KOHCTPYKUMU, TPeXMepHbI B
OTHOLWIEHUM pacnpegenieHns Temnepatyp. BbluepumBaloT B MacwTabe Tpu MPOEKLUU OrpaykaatoLiel
KOHCTPYKLMM U NPOCTaBASAIOT BCE pa3mepbl;

6) cocTaBnAlT cxemy pacyeTa (pUCyHOK M.2), BbluepuyMBas B aKCOHOMETPMYECKON MPOoeKuuun u
onpeaeneHHOM MacwTabe M3yyaemylto YacTb OrpakAalowlell KOHCTPYKumu. TMpu 3TOM CNOMKHble
KOHOUrypaLmm y4acTKOB 3aMeHsoT 6o1ee NPOCTbIMKU, COCTOALLMMM U3 Napanienenunenos. MNpu Takon
3ameHe HeobXxoAMMO Y4YMTbIBaTb B/AMAIOWME B TEMNOTEXHMYECKOM OTHOLLUEHUW OETanN KOHCTPYKLMMU.
HaHoCAT Ha u4epTe) rpaHuubl 061acTM WUCCNeaoBaHMA M OCM  KOOPAMHAT, BbIAENAT B BuAe
napannenennnesos y4acCTKM C Pas/IMYHbIMKU TENIOMNPOBOAHOCTAMM, YKa3bIBaAOT YCA0BUA TenaoobmeHa
Ha rPaHUL,AxX U NPOCTABAAIOT BCE pa3Mepbl;
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PucyHok M.2. KOHCTpYyKUMA NaHenm CoBMeLLEHHOM
Kpblwu (a) M cxema pacyeTa KOHCTPYKUMU NaHenm
COBMELLLEHHOM Kpbiwwn (6)

B) pacuyneHsAlT obnacTb UCCNeAOBaHUA Ha 3J/IeMEHTapHble napannenenuneabl NAOCKOCTAMM,
napanfienbHbIMU KOOPAMHATHbIM nnockoctam XOY, ZOY, YOZ (pucyHok M.2), Bblaenas oTaesbHO
YY4aCTKM C pas/IMYHOM TenjonpoBOAHOCTbIO, BblMEPYMBAIOT B MacliTabe cxemy pacyieHeHus
nccnesyemon 061acTu Ha anemeHTapHble Nnapannenenunenbl U NPOCTaBAAOT Pa3mepbl;

r) BbluepuyMBaloT TPU NPOEKLMM 061aCTU UCCNeA0BaHMA Ha KOOPAMHATHbIE NJOCKOCTU B YC/IOBHOM
cucteme KoopamHat X', Y', Z', nonb3ysacb cxemamu, BbINONHEHHbIMKU corfacHo "6" u "B". Korga Bce
aNeMeHTapHble napannenenunegbl MPUHUMAIOTCA OAHOrO W TOrO e pasmepa, MPOCTaBAAOT
KOOPAMHATbl BEPLWWH MPOEKUMn Mapannenenvnesos, OrpaHMUYMBAOWMX Y4YacTKM obnactm ¢
Pa3NMYHbIMM TENJI0NPOBOAHOCTAMU, U MPOEKUUM MJIOCKOCTEN, 0OPasyloLMX FPaHULbl Mccaesyemon
obnactu. NMoanucbiBatloT BE/IMYMHDBI TEMIONPOBOAHOCTEN, TEMMEPATYPY Ha rPaHNLAX UM OKPYHKAIOLLEro
BO34yXa U KO3 OULMEHTbI TENOOTAAYM;

[) COCTaBASAOT KOMMAEKT UCXOLHbIX AaHHbIX, NO/Ib3ysCb cxemMamn "6",

8", "r", ona seoga B K.
Mpumep pacyeta 2

Onpep,enMTb npueeaeHHoOeE cConpotTueBaeHME Tenaonepenadye MnaHenun COBMELLI,eHHOﬁ Kpbiwn,



BbIMNO/IHEHHOM U3 PEBPUCTbIX Kene30b6eToOHHbIX 060104YeK.
McxoaHble AaHHble

1. KOHCTpYKLMSA NaHenn COBMELLEHHOM Kpbiwmn (pucyHok M.2) pasmepom 3180 x 3480 x 270 mm
NnpeacTaBAfeT B CEYEHUN TPEXCAOMHYO 060104KY. HapyKHbI M BHYTPEHHWA cion ToawmHoin 50 n 60
MM K3 KenesobeToHa c KoapouumeHTom TensonposogHoctM 2,04 Bt/(m x °C). CpeaHuii
TENNOM30ALNOHHBIA CNOMN U3 NEHOMNOJNCTUPOIbHBIX NANT C Ko3dduuneHToM TenaonposoaHocTn 0,05
B1/(m x °C). Kaxkpaa 13 obosiouek nmeet napansiesbHble OAuH Apyromy Ha pacctosHum 700 mm pebpa
no 60 n 40 mm, goxogsauwme A0 cepeduHbl TenA0U30/ALMOHHOrO cnos. Pebpa ob6onoyek B3aMMHO
nepneHaAnKYAApPHbI U, TaKMM obpasom, Kaxaoe pebpo ogHoM 060/104KM NPUMBIKAET K pebpy apyroi
060104KkK Ha nowaake 60 x 40 mm.

2. B pacueTe NpUHATbI CheayroLLme YCN0BUA Ha MOBEPXHOCTAX OFparkAeHUsA

CHAPYXM - fou — 40°Cu %o =23 Bt/(m2 x °C);

BHYTPM - G =21°Cy %int = 8,7 Bt/(m2 x °C).
Mopagok pacyeTa

Mpouecc Tennonepenayun Takoi orparkaatowen KOHCTPYKLMM TPEXMEPEH, TaK KaK pacnpeseneHune
TeMnepatyp onpegensetcd He TOAbKO MOTOKaMW TensoTbl, NePneHAUKYAAPHbIMU  MIOCKOCTU
OrpaXKAeHUs, HO M NOTOKaMK TENIOTbI B €r0 NJIOCKOCTU. Mosie TemnepaTyp CUMMMETPUYHO OTHOCUTEIbHO
KOOPAMHATHbIX MJIOCKOCTEN, MO3TOMY ANA pacyeTa BO3MOXKHO BblpesaTb Mccaeayemyto o06aacTb
KOHCTPYKLMM MJIOCKOCTAMM, NapasiesibHbIMM KOOPAMHATHLIM (Ha puUcyHKe M.2,a nomeyeHo BykBamu
ADBC). Ha pucyHKke M.2,6 npeactaBneHO aKCOHOMETPUYEcKoe n3obpaxkeHne 3TOM YaCTU KOHCTPYKLIUMK.
Ycnosmua TennoobmeHa: Ha naockoctax AOD'D, CC'OA, BB'D'D, CC'B'B Tennosble MOTOKW,
nepneHanKyAApHble ocaim KoopauHat OX n QY, paBHbl HYA0; Ha niockocTax ACBD 1 OC'B'D' BO3MOXKHO
3a4aTb rPaHUYHbIE YC/I0BMA BTOPOrO poaa:

- Ana nnockoctu ACBD Loa = 40°Cn %ext =23 B1/(m2 x °C);

- ana nnockoctn OC'B'D! Cin =21°Cy %int = 8,7 B1/(m2 x °C).

CornacHo NpPUHATON MeTOAMKEe pacyeTa TPEXMEpPHOro TemnepaTypHoOro noaa wuccaepyemas
obnactb pacuneHsercA Ha 3528 anemeHTapHbIX Mapannenenunenos. PacuyeT BbinosHAeTcs Ha K. B
pesy/bTaTe pacyeTa Nosiy4aem ocpefHeHHbIM TennoBon notok Q = 3,215 Bt. Maowagb paccynTaHHOro
¢parmerHTa A =0,37 x 0,38 = 0,1406 m2.

MpuBeaeHHOe conpoTUBAEHWE Tenjonepefade pPacCYMTAHHOrNO Yy4vyacTKa WM BCEW MNaHenu
onpegaensetca no ¢opmyne (M.1)

r
Ro =[(21 + 40)0,1406]/3,215 = 2,668 m2 x °C/BT.

MpunoxkeHue H
(pekomeHayemoe)

NPUMEPbBI PACYETA KO3®DULIMEHTA TEM/TIOTEXHUYECKOW
OAHOPOAHOCTW OrPAXAAIOLLNX KOHCTPYKLMIA
Mo TABJ/IMYHLIM 3HAYEHUAM
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H.1. PACYET KO3®PULMEHTA TENNOTEXHWUYECKON OAHOPOAHOCTMU r
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PucyHok H.1. Cxembl TEN/IONPOBOAHbIX BKAOYEHUM
B Orpa*kAatoLwmx KOHCTPYKLMAX

1

a ~— ZHAMETP CTEPXHA

OnpegeneHne KoadpPpuLMeHTa

Cxema Temgionpo- |nambna /| Kosbbuumenr k npm a/menbra  (PUCYHOK
BOOHOTO BKJIOUE— m i
HMA IO PUCYHKY |JjaamMbna .1)
H.1
0,1 (0,2 (0,4 |0,6 |0,8

I 2 1,02f1,01(1,01|1,01|1

5 1,16f1,11(1,07|1,05|1,04

10 1,33(1,25|1,15|1,1 |1,08

30 1,63(1,47(1,27|1,18]|1,14
II 10 - 40 (2,65|2,2 |1,77|1,6 |1,55
III 0,25(2 1,02(1,01|1,01|1,01|1,01
[Tpn

5 1,12(1,08|1,05|1,04|1,03

c/menbTa ‘

Tabnnua H.1



10 1,18(1,13(1,07(1,05|1,04(|1,04|1,03]|1,02
30 1,21)1,16(1,1 |1,07|1,05(1,04(1,03|1,02
0,5 |2 1,05|1,04(1,03|1,02|1,01|1,01|1,01|1,01
5 1,28|1,21(1,13(1,09|1,07(1,06(1,04|1,03
10 1,42|1,34(1,22|1,14)1,11(1,09|1,07|1,05
30 1,62|1,49(1,3 [1,19|1,14(1,12|1,09|1,06
0,75]2 1,06|1,04(1,03|1,02|1,02(|1,01|1,01|1,01
5 1,25|1,2 |1,14f1,1 |1,08(1,07|1,05|1,03
10 1,53|1,42(1,25(1,16|1,12|1,11(1,08]|1,05
30 1,85|1,65(1,38(1,24|1,18(|1,15(1,11|1,08
v 0,25]|2 1,03|1,02(1,02(1,01|1,01(1,01(1 1
[Tpn
c/menbTa 5 1,121,10(1,07)1,05|1,04|1,03|1,02(1,01
10 1,2 |1,16(1,1 |1,07|1,06(1,05(1,03|1,02
30 1,28|1,22(1,14(1,09|1,07|1,06(1,04|1,03
0,5 |2 1,07|1,05(1,04(1,03|1,02(|1,02|1,01|1,01
5 1,32(1,25|1,17|1,13|1,1 |1,08|1,06(1,04
10 1,54(1,42|1,27|1,19|1,14|1,12|1,09]|1,06
30 1,79|1,61(1,38|1,26|1,19(|1,16(1,12|1,08
0,75]|2 1,07|1,05(1,04(1,03|1,02(|1,02(1,01|1,01
5 1,36|1,28(1,18(1,14|1,11(1,09|1,07|1,05
10 1,64(1,51|1,33|1,23|1,18|1,15(1,11(1,08
30 2,05(1,82(f1,5 (1,33|1,25|1,21|1,16|1,11
[lpumeuaHue. OOO3HaUeHMSs NPMHATE IO pUCYHKY H.1l.

Mpumep pacyeTta

Onpefennts NpuBEAEHHOE CONPOTUB/IEHME Tenjonepesaye naHenu ¢ 3QGEKTUBHbIM
yTenauTtenem (NeHonoancTMpon) n CTajibHbIMM 06LLIMBKaMKN MPOMBbILLIIEHHOTO 34aHMA.

MNcxoaHble AaHHble

Pa3N\ep naHenu 6 x 2 m. KOHCTDYKTI/IBHbIe N TENNTIOTEXHUYECKUNE XaPaKTEPUCTUKN NAHENN!

TO/ILMHA cTanbHbIX 06wWKMBOK 0,001 M, KO3PDULMEHT TENNONPOBOAHOCTU ;Lm =58 B1/(m x °C);

TONLMHA NEHOMOAUCTUPOAbHOIO yTenantena 0,2 M, KO3GPULMEHT TENNONPOBOAHOCTH A =0,04
Bt/(m x °C).

OT6opTOBKa /IMCTOBOrO MaTepuana BAO/b MNPOTAMEHHbIX CTOPOH MNaHenu MNpPUBOAMT K
06pa3oBaHMIO TENIONPOBOAHOIO BKAOYeHUA TMNa |16 (pucyHok H.1), umetowero wmnpuHy a = 0,002 m.



Mopagok pacyeTa

con
COﬂpOTMBﬂeHMﬂ Tensonepeaaye Boann OT BKAKOYEHMA © KM NO TenAoNpoBOAHOMY BKAOYEHUIO

!
Ry
Recon
° =1/8,7+2(0,001/58) +0,2/0,04 + 1/23 = 5,16 m2 x °C/BT;
R!
°©=1/8,7+(2x0,001+0,2)/58+1/23=0,162 m2 x °C/BT.
3HayeHMe 6e3pasmepHOro napameTpa TENAONPOBOAHOIO BKAOYEHUA no Tabanue H.2
al_ /51=0,002-58/(0,2-0,04) =14,5
Tabnnua H.2
OnpegeneHune KoadPpuumneHTa 4
Cxema 3HaueHMa KosbduuMeHTa ncu npu a Jgaubna /menbTa Jgaumbna
TENnJIonpoO-— m
BOIHOTO (mo pucyHky H.1)
BKJIIOUEHU S
no pucysky H.1(10,25 |0,5 1 2 5 10 20 50 150
I 0,024)10,041(0,066|0,093(0,121|0,137|0,147|0,155]0,19
116 - - - 0,09 |0,231(0,43 |0,665(1,254|2,491
IIT 0,25|/0,016|0,02 |0,023|0,026(0,028|0,029|0,03 (0,03 0,031
Ipu

c/penvra |0,5 [(0,036|0,054|0,072(0,083|0,096|0,102(0,107(0,109|0,11

0,75|0,044|0,066|0,095(0,122|0,146(0,161]0,168(0,178]0,194

v 0,25(0,015)0,02 |(0,024)|0,026(0,029|0,031(0,033|0,039(0,048
Tpmn
c/menvra (0,5 |(0,037|0,056|0,076(0,09 |0,103|0,12 |0,128(0,136|0,15

0,75|0,041(0,067|0,01 (0,13 |0,16 [0,176]0,188(0,205|0,22

Mo Tabauue H.2 No MHTepRoAsLMM onpeaensem sennunty ¥

Y =0,43 +[(0,665 - 0,43)4,5]/10 = 0,536.

KoadpdpunumneHt ki no ¢opmyne (13)

k, =1+0,536-0,2%/(0,04-0,002-5,16) = 52,94

KoadduumneHT TennoTexHMyeckomn oAHOPOAHOCTN NaHenn no dopmyne (12)

r =1/{1+[5,16/(12-0,162)]0,002-6-52,94} = 0,372



MpuBeaeHHoOe conpoTMBAEHWE Tennonepeaade no popmyne (11)

R; =0,372-5,16 =1,92

m2 x °C/Br.

OnpegeneHune KoadpPUUMEHTa BANAHNSA

Bun Tensonporon-—

Kosdomuument BamsHusa f

HOTO BKIJIOUEHUSI i
CTBIKI Bes C OpMMBEIKAHMEM BHYTPEHHUX OTPaxXIeHUM
IIPUMEIKAHUS
BHYTpPeHHUX |Bes pebep| C pebpamMm TOJIUMHOM, MM
OoTpaxIeHuM
10 20
con
R /R
cm k
1 n Gosee 0 0,03 0,07 0,12
0,9 0,005 0,1 0,14 0,17
0,8 0,01 0,13 0,17 0,19
0,7 0,02 0,2 0,24 0,26
0,6 0,03 0,27 0,31 0,34
0,5 0,04 0,33 0,38 0,41
0,4 0,05 0,39 0,45 0,48
0,3 0,06 0,45 0,52 0,55
OKOHHEIE OTKOCEH Bes pebep C pebOpaMy TOJIIMHOM, MM:
10 20
nenbTa'/mensTa’:
F w
0,2 0,45 0,58 0,67
0,3 0,41 0,54 0,62
0,4 0,35 0,47 0,55
0,5 0,29 0,41 0,48
0,6 0,23 0,34 0,41
0,7 0,17 0,28 0,35
0,8 0,11 0,21 0,28
con
R /R

Tabnnua H.3



y ok
0,9 0,02 - -
0,8 0,12 - -
0,7 0,28 - -
0,6 0,51 - -
0,5 0,78 - -
I'nbxkue cBA3M IOMaMeTPOM, MM:
4 0,05 - -
6 0,1 - -
8 0,16 - -
10 0,21 - -
12 0,25 - -
14 0,33 - -
16 0,43 - -
18 0,54 - -
20 0,67 - -
con
IpuMmeuanusa. 1. B TabnuLe npmuBeneHs R , R R -
k cm Y%
TEepMUUECKMUE CONPOTUBJIEHUs, M2 X “C/BT, COOTBETCTBEHHO [aHEJU BHE
TEeInJIOINPOBOOHOT'O BKJIODUEHWMSA, CTEIKA , YTOJIIEeHMA BHYTPEHHETO
xeJjie300eTOHHOT'O CJIoS, onpenesisgieMele no dopmysie (8); menevTa' u
F
menbTa' — pPaccTosHUA, M, OT MNPOIOJIBHOM OCM OKOHHOM KOPOOKM OO ee
w
Kpas ¥ 0O BHYTPEHHEM NOBEPXHOCTM MNaHeJN.
2. [poMexyTOUHEE 3HAUEHUS CJIeOyeT OINPenesyiaiTh MHTEePHOJISaLUMeNn.

H.2. PACYET KO3®OUUMEHTA TENIOTEXHWUYECKOM OAHOPOAHOCTU r
NoO ®OPMVY/IE (14) HACTOALLEIO CBOAA MPABUN

Mpumep pacyeta

r

Onpegenntb NpuBeaeHHOE CONPOTUBAEHWE Tensonepenaye ©° OAHOMOAY/IbHON TPEXCAOMHOM
KenesobeToHHON NaHenn Ha TMOKUX CBA3AX C OKOHHbIM MPOEMOM KpPYMHOMAHEbHOro W0ro Aoma

cepuu 111-133,

MNcxoaHble AaHHble

MaHenb ToNwmnHoM 300 MM COAEPKUT HaPYKHbIA U BHYTPEHHUI Kene3obeToHHble C/Iou, KoTopble
coeanHeHbl Mexay coboli AByms noABeckamu (B NpocTeHKax), MOAKOCOM, Pacro/IOXKEHHbIM B HUMKHEN
30HE NOAOKOHHOIO y4yacTKa, U pacnopkamu: 10 - y ropM3oHTasIbHbIX CTbIKOB U 2 - B 30HE OKOHHOrO

oTKoca (pucyHok H.2).
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1 - pacnopku; 2 - netns; 3 - noaBecku; 4 - 6eToHHble

YTONLLEHUA (5 =75 MM BHYTPEHHEro Xene306eToHHOro ¢/101);
5 - nogkoc

PucyHoK H.2. KOHCTpYKUMS TpexcaoMHOoM naHenm
Ha MMBKUX CBA3AX

B Tabnmue H.4 npuBeseHbl pacyeTHble NapaMeTpbl MaHe n.
B 30He NOABECOK M NeTeNb BHYTPEHHUI BETOHHbIN C0 MMEET YTO/LWEHMSA, 3aMeHAIOWME YacTb

cnoA yrennaunTena.

Tabnnua H.4

MaTepmal cJoda |po , |nHM6na , ToJsmmHa CJjiod, MM



0 B
Br/ (M X BOaJiM|B 3OHE |TOpuU-|BepTu-
xkr/M |x °C) oT nomeec- |30H- |KaJb-—
BKJIO— | KU U TaJb— | HEL
YeHUM | TeTu HBIN CTEIK
CTHIK
HapyXHE XeJje300e-— 2500 [2,04 65 65 65 65
TOHHEIV CJIOM
Tenjomn30JISLUMOHHBIN 40 0,05 135 60 - -
CJIOM — II€HOIIOJIUMCTUPOJII
MuHepaJsioBaTHEe BKJa- |[150 0,075 - - 135 60
pasSiiings
BHYTPEHHUN XeJje30- 2500 [2,04 100 175 100 175
OEeTOHHEIM CJION
Mopsaok pacyeTa
KOHCprKLI,VIﬂ orpaxageHuAa coaepXut cheapywouime TenaonposoHble
FrOPU30HTa/IbHbIE n BepTUKa/bHblEe CTbIKW, OKOHHbIE OTKOCHbI, yTolWeHnA

ene3obeToHHOro ¢/10s U rMbKue cBA3M (NoABEeCKU, MOAKOC, PAacropKu).

Ona

onpeaeneHus

KoadPpuuymeHTa

BINAHUNA

oTAe/IbHbIX

TEn0MNPOBOAHbIX

BK/IIOYEHUA:

BHYTPEHHEro

BKJIOYEHUI

npeasapuTesibHO paccumtaem no ¢opmyne (7) TepMUYECKME COMPOTUBAIEHUA OTAENbHbIX YY4aCTKOB

naHenun:

B 30HE YTO/ILLEHMA BHYTPEHHETO Keie306eTOHHOro c/oA

R
¥ =0,175/2,04 + 0,06/0,042 + 0,065/2,04 = 1,546 m2 x °C/BT;

MO rOpM30HTa/IbHOMY CTbIKY

g

NO BEPTUKA/ZIbHOMY CTbIKY

v

R:
I""=0,1/2,04 + 0,135/0,047 + 0,065/2,04 = 2,95 m2 x °C/BT;

R:
I""=0,175/2,04 + 0,06/0,047 + 0,065/2,04 = 1,394 m2 x °C/BT;

TepmMmunyecKkoe conpotmeneHne naHenn saaam ot TenionpoBoaHbIX BK/IIOYEHU I

con
Rk

YcnosHoe conpoTmueaeHUe Tensionepesaye BAaam OT TenIoNpoBOAHbIX BK/IIOUYEHNI

con
RO

=1/8,7 + 3,295 + 1/23 = 3,453 m2 x °C/Br.

=0,1/2,04 + 0,135/0,042 + 0,065/2,04 = 3,295 m2 x °C/BT.

TaK Kak naHenb nmeet BEPTUKAJIbHYHO OCb CMMMETPUN, TO onpeageneHne nocaeayrowmx sen4mnH
ocywecrsnaem anAa nos10OBUHbI NaHENN.
Onpep,enMM naowaab NoJIOBUHbI NaHE TN 6es y4dyeTa npoema OKHa

TonwmHa naHenn

5W =0,3 m.

A, =0,5(2,8-2,7-1,48-1,51) = 2,66 1’



f
Onpeaenvm naowafb 30H BAUAHMA A N KoapPUUMEHT | ANA Kaxgoro TenaonpoBoAHOro
BK/IIOYEHMSA NaHenu:

[ON1A TOPU30HTA/IbHOIO CThIKa

Rg /RCOH
"k =2,95/3,295 = 0,895.

Mo Tabnuue H.3 fi =0,1. Mnowaap 30HbI BAUAHMA no dopmyne (15)

A =0,3-2-1,25=0,75.".

ANA BEPTUKANIbHOrIO CTbiKa

R /RS
"k =1,394/3,295 = 0,423.

Mo Tabanue H.3 f = 0,375. Nnowaab 30HbI BAMAHKUA No popmyne (15)

A =0,3-2,8=0,84"

o o, f
AN OKOHHbIX OTKocoB Npn  F =0,065 m 1 W =0,18 m, no Tabamue H.3 ' = 0,374. MNnowaab
30HbI B/IMSIHUS MOJIOBUHbI OKOHHOMO MpPoOema C Y4EeTOM YI/IOBbIX YYacTKOB onpeaenserca no ¢opmyse

(16)

A =0,5[2-0,3(1,53+1,56) +3,14-0,3°] =1,069 1%

’

ana B6ETOHHbIX yTOJ'ILLI,EHVIﬁ BHYTPEHHETO »Kenes3obeToHHOro c/ioa B 30He noaBeckn U netTam npu

R!/RCOH )
y' k= 1546/3,295 = 0,469 no Tabauue H.3 f' = 0,78. CymmapHyto naowanb 30Hbl BAUAHKUA

YTO/ILLEHNI NOABECKM U NeTAN Haxogum no popmyne (17)
A =(0,6+2-0,3)-(0,47+0,1) +(0,2+0,3+0,1)- (0,42 +0,3+0,075) =1,161.* .
AN1A NOABECKM (AnameTp cTeprkHA 8 mm) no Tabauue H.3 fi = 0,16, nnowaab 30HbI BANAHMA NO
dopmyne (17)

A =(0,13+0,3+0,14)-(0,4+2-0,3) =0,57 1>

Ana nogKkoca (anameTp ctepkHA 8 Mm) no Tabaumue H.3 f = 0,16, no popmyne (17)

A =(0,13+0,3)-(0,22+0,3+0,09) =0, 227 %

ONA PacnopoK (aAMameTp cTepHa 4 mm) no Tabaunue H.3 f‘ =0,05.

Mpwn onpeaeneHMm cyMmapHoM naowaamn 30Hbl BAMAHUA NATU PAcnopok cneayeT yYuTbiBaTb, YTO
WMPUHA 30HbI B/IMAHMA CO CTOPOHbI CTbiKa OrpaHW4YeHa Kpaem naHenum m coctasaset 0,09 m. Mo
dopmyne (18)



A =5:(0,3+0,3)-(0,3+0,09) =117 1"

Paccumtaem r no popmyne (14)

r =1/{1+[2/(3,453-2,66)]- (0,84-0,375+0,75-0,1+1,069-0,374+
+1,161-0,78+0,57-0,16+0,227-0,16+1,17-0,05)} =0, 71

MpvBeaeHHOE CONPOTMBAEHME TeMnionepeaaye naHenn onpegenmm no ¢opmyne (11)

R; =0,71-3,453 _ 2,45 m2 x °C/BT.

Mpunoxkenne M
(obasaTenbHoe)

ONPEAENEHWE NPUBEAEHHOIO CONPOTUBEHWA TEN/IOMNEPEAAYE
HEOAHOPOAHbIX YYACTKOB TPEXC/TOMHbIX MAHENEN
13 INCTOBbLIX MATEPUA/IOB

B 30Hax coeAnHUTENbHbIX 3/1eMEHTOB TPEXCOMHbIX NaHenen U3 ANCToBbIX MaTepuanos (TaBpos,
[ABYTaBpOB, LWBE/NNEPOB, z-06pa3HbIXx Npodusiei, cTepxHen, 6onToB, obpamaaIOWMX TOPLbl NaHenemn
3/1eMEHTOB U MpoYee) yC/IOBHO NoJsaraeTcs, YTo Tensonepeaaydya Yepes orparkaeHue npoucxoanT ABYMs
nyTamu: npeobnagatowas - Yepes MeTalIMYecKme BKAKOYEHUS U Yepes yTenanTeb. Takoe pacysieHeHne
TEN/IOBOro MOTOKa MO3BOMSAET MPeACTaBUTb MPOXOXKAEHWE TenoTbl Yepe3 Uernb, COCTOALY W3

nocnenoBateNIbHO U MnapansiesibHoO COeAUHEHHbLIX TEN10BbIX COI'IpOTMBJ'IEHVIVI Pi , oC/BT, Aana KOTOpOﬁ
BO3MOXXHO pPacCynTaThb 06Lu,ee conpoTusaieHne no cneayrowmm saneMmeHTapHbIM 3aBUCMMOCTAM:

P+P =P ocrpr; (N

I3 7"

p p p

3 = T+

1/ p'+1/ p" =1/p, BT/°C; (11.2)

p

R =p-A

, M2 x °C/BT. (M.3)

Hanbonee pacnpocTpaHeHHble Ten/j0Bble COMPOTUB/AEHWUA, BCTPEYAOWMECA B TPEXCAOMHbIX
NaHennx U3 IMCTOBbIX MaTepuanoB, cieayeT onpeaenatb no Gpopmynam anis:
1) npyMbIKaHWA NOAKM NPOdUAA K 06IMLOBOYHOMY METANIUYECKOMY JIUCTY



p=1[2L\(e2,O)th(SBID)-1/(AG)

W ENCTv

@ - KosadPuUMEHT Ten100TAauM NOBEPXHOCTU NaHenun, BT/(m2 x °C);

m - TensonpoBoAHOCTb MeTanna, Br/(m x °C);
A = BL - nnowazb 30HbI BAUSHUA TENIONPOBOAHOIO BKAOYEHMA, M2, LWWMPUHON B 1 annHoi L; gns
npodunein, Korga B npesbiaeT WNPUHY 30HbI TENJIOBOTO BANAHMA Npoduns, L= 1 m;

o . TONWWMNHa 06!'IMLI,OBO‘-IHOI'O NNCTa, M,

pB12>2th(5B/2) ~1

npu

A
MpM  NpUMbIKAHUM  MONKU  METanAMdeckoro npoduns  TEnJIONPOBOAHOCTbIO m K

Ao Ay >> A
HemeTannn4yeCKkomy 1MCTy C TensionposBoaHOCTbIO npu

,0=,0'p”/(,0'+,0”)—1/(A05);
p =514, +1/a)l(BL)

p'=\0,4+Al(6a) I22,L) o B>>S . (s

2) NpMMbIKaHUA TOpLA METa/IMYECKOro CTePXKHSA (60aTa) K 061MLOBOYHOMY /TUCTY

p={U272,5t (B, R)}-nl(A2) 6

rae n - ynucio 60NTOB Ha PacYeTHOW NoLAAMN;

L. pagunyc CTepKHA, M;



r
2 - paguyc BauAHMA bonTa, M.

3HauyeHna GyHKUMM F(5, b r2) nosy4atoT 13 rpadmka pucyHka .1.

SBorory)
0.35 Nl

N
i
/1] ]

/
/]

, 7
A,
ALY

s

e e, o
PucyHok MN.1. dyHKLMA F(B.1.1,)
Mow r,>>r f(gn,r,)=1/[01-1In(z, rl)];
3) cTeHKM npoduns
p=hl(4,0L) (n.7)
h

Ana cTeHKkM ¢ nepdopaumenn (Kpyrable, NPsAMOYro/ibHble, TPeyroJbHble OTBEPCTUSA) B dopmyny
cnepyeT NoAcTaBAATb

eqv



ric. p=yl(2c)

rae S . K03 PpuUMeHT, npuHMMaemblit no Tabnumue MN.1, n=

Tabanuya N.1

3HayeHus koadpPpuumeHTa S

\ =Ta 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
\
\
\
\
\
BeTa \
0,4 0,932
0,5 0,95410,829
0,6 0,966(0,869(0,731
0,7 0,97310,895(0,777(0,638
0,8 0,978|0,913|10,811(0,684(0,547(0,412(0,286
0,9 0,982|0,926|0,836|0,720(10,618(0,479(0,322(0,201
1,0 0,984|0,936|0,856|0,750|0,625(0,491(0,355(0,226(0,107
1,1 0,986(0,944|0,873|0,774|10,655(0,523(0,385(0,249(0,119
1,2 0,988|0,950|10,885|0,794|0,681(0,552(0,413(0,272(0,131
1,3 0,989|0,955|0,895|0,811|0,703(0,577|0,438|0,291(0,143
1,4 0,990|0,959|0,904|0,825|0,723(0,600(0,462|0,310(0,155
1,5 0,99110,962|0,912|0,838|0,740(0,620(0,487(0,328(0,166

Ona cteHkn c nepdopaumnein (KpyrnbiMM OTBEPCTUAMM PaAMYyCOM C C PacCTOAHMEM MeXay

S =G

o A
LEeHTPaMM coceaHnx oTBepcTuii 2¢) B popmyny (M.7) BmecTto ~™ cneayer noacTaBuTb
4) MeTaNINYeCcKoro CTEPIKHSA

'

N’

pP= h/(ﬂm”rlz) ; (N.8)

5) NMPUMbIKAHNA METAN/TUHECKOTO CTEPXKHA K MOJIKE I'IpOd)VIJ'IFI



p=[nb/m)1/(274.8) [, 0>>1. 1)

6) TepmoBKAaabiwen mexKay 06AMLOBOYHbIM IMCTOM W NOAKON Npoduns

b

_ 1

p=1H{LIAB/M)+4,2I2)1}. h 19

7) TenNoM30NALMOHHOrO CoA

pP= h/(ﬂ'ms BL)’ (N.11)

2" o
roe ~ NS - TensI0MPOBOAHOCTL MaTepuana TeNN0M30MALMOHHOrO cnos, Bt/m x °C;
8) Hapy»XHOM N BHYTPEHHEN NOBEPXHOCTEN NaHENN

Pext :ll(aextA) ; Pint :1/(aintA) . (|'|_12)

Mpumep pacyeta

Orpakpatolan KOHCTPYKLMA obpa3oBaHa TPEXC/OMHbIMKU MaHeaaAMM U3 JIMCTOBbIX MaTepuanos
WUpuHOM B = 6 M, NPUMMbIKAIOWMX TOopuamu Apyr K apyry. aHenb BbINOJIHEHA W3 CTa/IbHbIX
OUMHKOBaHHbIX OO/AMUOBOYHBIX JIMCTOB TOJILMHOM 1 MM, MeXAy KOTOPbIMU PACMOJIONKEH C/OW



yTENAUTENA U3 NEHOMNOANYPETaHa TOALWMHOM 150 Mm. TopLbl NaHeNN BbINOJHEHbI U3 TOTO e CTa/IbHOro

nncta 6es pa3pbiBa MOCTUKa X0/s1044a.
r

OnpeaenvTb NpuBeAeHHOE CONPOTMBAEHUE Tenaonepedade © 1 morpaxageHua (L=1 m).

MNcxoaHble AaHHble

= Am = 58 Br/(M-°C)
Aot = 23 BT/MZ'OC Crans 51 0,001 M

"~ N

\\
N

[Tenononnyperad
h=0.15 m,

A, = 0,04 Br/(m-0C),
A=6x1=6Mm

CoeauHeHHe ABYX TOPLUEBLIX CTAIBHBIX TUCTOB
&, = 8,7 Br/mkoC 8, = 0,002 m, h = 0.152 m, A, = 58 Br/(M°C)

MopsaaoK pacyeTa
PacyeT TenaoBbIX CONPOTUBAEHWUIA

1. Mo popmyne (M.12) Hallaem TENAOBOE CONPOTUBIEHNE NOBEPXHOCTEN NaHeNN:

= 1/(6:23) = 0,007 °C/Br

Pexr

Pon 0., = 1/(6:8,7) = 0,019 °C/Br

1. D

Py

Pt

2. No dopmyne (MN.4) Hallgem TennoBoe conpoTUBAeHMUE OBLINBOK:
a) Hapy»KHoW

B =\ [(2,6,) =/23/(58-0,001=19,914

’

P, =1/[2-1-/23-58-0,001-th(19,914-6/2)] -1/(6- 23) = 0,426 . Jar:



6) BHyTpeHHel

B =+[8,7/(58-0,001) =12,247 »/™*

Py =1/[2-1-/8,7-58-0,001 th(12,247-6/2)] ~1/(6-8,7) = 0,685 . /8

3. No dopmyne (MN.7) Hangem TensoBoe COMPOTUBNEHME CTEHKM, 0OPa30BaHHOMN TOPLLEBbLIMM
JIUCTaMK:

P, =0,152/(58-0,002-1) =1,31 °C/BT.

4. No popmyne (M.11) Hangem TennoBoe CONPOTUBAEHNE TEMTOM30IALNOHHOIO CoA:

Pus =0,15/(0,04-6-1) = 0,625 . o

PacueT uenun Tennosbix COI'IpOTMBI'IEHMl\;I

1. Cymma nocnenoBaTeNlbHO COeAMHEHHbIX TEMIOBbLIX COMPOTUBAEHMI NpaBoit BeTBK [popmyna
(M.1)] pasHa:

P =Pt PutPs -0 a26+1,31+0,685 = 2,421 °C/Br.

2. CymmapHoe TenoBoe CoNpoTMBAEHMe NapannenbHbix BeTel no popmyne (M.2) paBHo:

Yp=1pu+Y P _ 13 421 +1/0,625 = 2,013 B1/°C:

P =1/2,013 = 0,497 °C/Br.

3. PesynbTupytoliee NpuBeaeHHOE COMPOTUB/EHWE TemnJonepesaye OrpaskaeHus BCel naHenu
onpeaenum no dopmyne (MN.3)

r _ — "
Ry = PoA= (P + P+ P A _ (0,007 + 0,497 +0,019)6 = 3,138 m2 x °C/Br.



TEMNEPATYPbl TOYKWM POCbI
TEMMNEPATYP

t

t

, °C, ONA PA3/INYHbIX 3HAYEHWU

BO34YXA B MOMELLEHNN

it )4 OTHOCUTE/IbHOW BNAXHOCTU go"“, %,

t t , °C, opu ou , %

int d int
°C

40 45 50 55 60 65 70 75 80 85 90 95

-5 -15,3 |-14,04|-12,9 |-11,84(-10,83|-9,96(-9,11|-8,31|-7,62|-6,89|-6,24|-5,6
-4 -14,4 |(-13,1 |-11,93|-10,84|-9,89 |-8,99|-8,11(-7,34(-6,62|-5,89|-5,24|-4,6
-3 -13,42(-12,16|-10,98|-9,91 (-8,95 |-7,99|-7,16|-6,37|-5,62|-4,9 |-4,24|-3,6
-2 -12,58(-11,22|(-10,04|-8,98 |-7,95 |-7,04|-6,21(-5,4 |[-4,62|-3,9 |-3,34|-2,6
-1 -11,61(-10,28(-9,1 -7,98 |[-7,0 -6,09(-5,21(-4,43(-3,66(-2,94|-2,34|-1,6
0 -10,65(-9,34 |-8,16 |-7,05 |-6,06 |-5,14|-4,26|-3,46|-2,7 |-1,96|-1,34|-0,62
1 -9,85 (-8,52 |-7,32 |-6,22 |-5,21 |-4,26|-3,4 |-2,58|-1,82|-1,08|-0,41|0,31
2 -9,07 (-7,72 |-6,52 |-5,39 |-4,38 |-3,44|-2,56(-1,74(-0,97|-0,24|0,52 |1,29
3 -8,22 |(-6,88 |-5,66 |-4,53 (-3,52 |(-2,57|-1,69|-0,88|-0,08|0,74 1,52 |2,29
4 -7,45 |[-6,07 |-4,84 |-3,74 |-2,7 -1,75(-0,87(-0,01(0,87 1,72 |2,5 3,26

MpwnnoxkeHue P
(cnpaBoyHoe)



5 -6,66 |(-5,26 |-4,03 |-2,91 (-1,87 |-0,92|-0,01|0,94 |1,83 |2,68 |3,49 |4,26
6 -5,81 |(-4,45 |-3,22 |-2,08 |-1,04 |-0,08(0,94 (1,89 (2,8 3,68 [4,48 [5,25
7 -5,01 (-3,64 |-2,39 |-1,25 |(-0,21 (0,87 |1,9 2,85 3,77 |(4,66 (5,47 |6,25
8 -4,21 (-2,83 |-1,56 |-0,42 |-0,72 |1,82 |2,86 (3,85 (4,77 |5,64 |6,46 |7,24
9 -3,41 [-2,02 |-0,78 |0,46 1,66 2,77 (3,82 |4,81 |5,74 |6,62 |7,45 |8,24
10 -2,62 |(-1,22 |0,08 1,39 2,6 3,72 (4,78 (5,77 |6,71 |7,6 8,44 9,23
11 -1,83 [-0,42 (0,98 1,32 3,54 4,68 (5,74 (6,74 |7,68 |8,58 |9,43 |10,23
12 -1,04 (0,44 1,9 3,25 4,48 5,63 [6,7 7,71 (8,65 (9,56 |[10,42]|11,22
13 -0,25 |[1,35 2,82 4,18 5,42 6,58 |7,66 |8,68 |9,62 [10,54(11,41(12,21
14 0,63 2,26 3,76 5,11 6,36 7,53 |[8,62 |9,64 |10,59|11,52|12,4 |13,21
15 1,51 3,17 4,68 6,04 7,3 8,48 |9,58 |10,6 |11,59|12,5 |13,38]|14,21
16 2,41 4,08 5,6 6,97 8,24 9,43 |10,54|11,57|12,56(13,48(|14,36(15,2
17 3,31 4,99 6,52 7,9 9,18 10,37(11,5 |12,54|13,53|14,46|15,36|16,19
18 4,2 5,9 7,44 8,83 10,12 |11,32|12,46|13,51|14,5 |[15,44(16,34(17,19
19 5,09 6,81 8,36 9,76 11,06 |12,27|13,42|14,48|15,47|16,42|17,32(18,19
20 6,0 7,72 9,28 10,69 |12,0 13,22(14,38|15,44|16,44|17,4 |18,32]19,18
21 6,9 8,62 10,2 11,62 |12,94 |14,17|15,33|16,4 |(17,41(18,38(|19,3 |20,18
22 7,69 9,52 11,12 |12,56 |13,88 |[15,12(16,28(17,37(18,38(|19,36(20,3 |21,6
23 8,68 10,43 |12,03 |13,48 |14,82 |16,07(17,23|18,34)|19,38|20,34|21,28|22,15
24 9,57 11,34 |12,94 |14,41 |15,7¢ |17,02(18,19|19,3 |20,35|21,32|22,26|23,15




25 10,46 |12,75 |13,86 |[15,34 (16,7 17,97(19,15(|20,26|21,32|22,3 |23,24|24,14
26 11,35 |13,15 |14,78 |16,27 |17,64 [18,95(20,11|21,22|22,29|23,28|24,22|25,14
27 12,24 |14,05 |15,7 17,19 |18,57 |19,87|21,06|22,18(23,26(24,26|25,22]|26,13
28 13,13 |14,95 |16,61 |18,11 (19,5 20,81122,01|23,14|24,23|25,24(26,2 (27,12
29 14,02 |15,86 |17,52 |19,04 |20,44 (21,75(22,96|24,11|25,2 |26,22|27,2 |28,12
30 14,92 |16,77 |18,44 [19,97 (21,38 |22,69|23,92|25,08|26,17|27,2 [28,18(29,11
31 15,82 |17,68 |19,36 |20,9 22,32 |23,64(24,88(26,04(27,14|28,08|29,16|30,1

32 16,71 |18,58 |20,27 |21,83 |23,26 (24,59(25,83|27,0 |28,11|29,16|30,16|31,19
33 17,6 19,48 |21,18 |22,76 |24,2 25,54126,78(27,97(29,08(30,14(31,14(32,19
34 18,49 20,38 |22,1 23,68 |25,14 (26,49(27,74|28,94|30,05|31,12|32,12|33,08
35 19,38 |21,28 |23,02 |24,6 26,08 |27,64(28,7 [(29,91(31,02|32,1 |33,12|34,08




MpunnoxxkeHune C
(cnpaBouHoe)

3HAYEHMA NAPUMANIBHOIO JABNEHUA HACBILLEHHOIO BOAAHOIO MNAPAE, MMa,
ONA PA3IMYHbBIX 3HAYEHUW TEMMNEPATYP MPU B = 100,7 kMMa

Tabnnua C.1
3HayeHns NapunanbHOro AaB/eHUA HaCbIWEHHOro BOAAHOro nNapa

E, Ma, ana Temnepatypbl t oT 0 4O MUHYC
41 °C (Hago nbaom)

t, °C E
0 611
-0,2 601
-0,4 592
-0,6 581
-0,8 573
-1 563
-1,2 553
-1,4 544
-1,6 535
-1,8 527
-2 517
-2,2 509
-2,4 400
-2,6 492
-2,8 484
-3 476
-3,2 468
-3,4 460
-3,6 452
-3,8 445
-4 437
-4,2 429
-4,4 423
-4,6 415
-4,8 408
-5 402
-5,2 395
-5,4 388
-5,6 381
-5,8 375
-6 369
-6,2 363
-6,4 356
-6,6 351
-6,8 344
-7 338
=-7,2 332
-7,4 327
-7,6 321
-7,8 315
-8 310




-8,2 304
-8,4 299
-8,6 293
-8,8 289
-9 284
-9,2 279
-9,4 273
-9,6 268
-9,8 264
-10 260
-10, 2 260
-10,4 251
-10,6 245
-10, 8 241
-11 237
-11,2 233
-11,4 229
-11,6 225
-11,8 221
-12 217
-12,2 213
-12,4 209
-12,6 207
-12,8 203
-13 199
-13,2 195
-13,4 191
-13,6 188
-13,8 184
-14 181
-14,2 179
-14,4 175
-14,6 172
-14,8 168
-15 165
-15,2 163
-15,4 159
-15,4 159
-15,8 153
-16 151
-16,2 148
-16,4 145
-16,6 143
-16,8 140
-17 137
-17,2 135
-17,4 132
-17,6 129
-17,8 128
-18 125
-18,2 123
-18,4 120
-18,6 117
-18,8 116
-19 113
-19,2 111
-19,4 109
-19,6 107
-19,8 105




-20 103

-20,5 99

-21 93

-21,5 89

-22 85

-22,5 81

-23 77

-23,5 73

-24 69

-24,5 65

-25 63

-25,5 60

-26 57

-26,5 53

=27 51

-27,5 48

-28 47

-28,5 44

-29 42

-29,5 39

-30 38

-31 34

-32 34

-33 27

-34 25

-35 22

-36 20

=37 18

-38 16

-39 14

-40 12

-41 11

Tabnnua C.2
3HayeHuA NapunanbHOro AaBAEHWNA HACbIWEHHOro BOAAHOIO nNapa
E, Ma, ana temnepatypbl t o1 0 go +30 °C (Hag BoAOW)

t, °C 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
0 611 615 620 624 629 633 639 643 648 652
1 657 661 667 671 676 681 687 691 696 701
2 705 711 716 721 727 732 737 743 748 753
3 759 764 769 775 780 785 791 796 803 808
4 813 819 825 831 836 843 848 855 860 867
5 872 879 885 891 897 904 909 916 923 929
6 935 941 948 956 961 968 975 981 988 995
7 1001 1009 1016 1023 1029 1037 1044 |[1051 1059 1065
8 1072 1080 1088 1095 1103 1109 1117 | 1125 1132 1140
9 1148 1156 1164 1172 1180 1188 1196 |[1204 1212 1220
10 1228 1236 1244 1253 1261 1269 1279 |1287 1285 1304
11 1312 1321 1331 1339 1348 1355 1365 |1375 1384 1323
12 1403 1412 1421 1431 1440 1449 1459 | 1468 1479 1488
13 1497 1508 1517 1527 1537 1547 1557 | 1568 1577 1588
14 1599 1609 1619 1629 1640 1651 1661 |1672 1683 1695
15 1705 1716 1727 1739 1749 1761 1772 | 1784 1795 1807
16 1817 1829 1841 1853 1865 1877 1889 |1901 1913 1925
17 1937 1949 1962 1974 1986 2000 2012 |2025 2037 2050
18 2064 2077 2089 2102 2115 2129 2142 | 2156 2169 2182
19 2197 2210 2225 2238 2252 2266 2281 |2294 2309 2324
20 2338 2352 2366 2381 2396 2412 2426 | 2441 2456 2471
21 2488 2502 2517 2538 2542 2564 2580 |[2596 2612 2628
22 2644 2660 2676 2691 2709 2725 2742 2758 2776 2792




23 2809 2826 2842 2860 2877 2894 2913 2930 2948 2965
24 2984 3001 3020 3038 3056 3074 3093 3112 3130 3149
25 3168 3186 3205 3224 3244 3262 3282 3301 3321 3341
26 3363 3381 3401 3421 3441 3461 3481 3502 3523 3544
27 3567 3586 3608 3628 3649 3672 3692 3714 3796 3758
28 3782 3801 3824 4846 3869 3890 3913 3937 3960 3982
29 4005 4029 4052 4076 4100 4122 4146 4170 4194 4218
30 4246 4268 4292 4317 4341 4366 4390 4416 4441 4466
Tabnnua C.3
3Ha4yeHuAa napumanbHOro AasseHuns BogaHoro napa P, MNa,
M OTHOCUTENbHOM BNAXKHOCTH BO34yXa §0p Ha/ HacCblWeHHbIMU
pactBopamu conen npu B =100,7 KMa
XyMmuueckas MapuMaljibHOE IaBJIeHVEe BOAOSHOTO napa |OTHOCUTEJb-—
dbopMmyTia conm E , Ma, npu remneparype, -C Hasd BJIaX-—
o) HOCTbL OuU ,
P
10 15 20 25 30 %, TOpu
t =20 °C
ZNBr - - 230,6 |286,6 |305,3 10
2
MgC1l - - - - 1400 33
2
Na S O 548 761,3 [1051 1451 1895 45
2 2 3
Mg (NO ) - - 1261 1659 2169 54
32
Ca (NO ) 746,06 (954,06 (1288 1605 2005 55
32
NaBr - 959,9 (1400 1787 2240 60
NH NO 917,3 1193 1566 1992 2524 67
4 3
NaNO 950,6 |1313 1804 2364 3076 77
3
NaCl 923,6 |1279 1807 2381 3253 77
NH C1 969,3 1353 1856 2416 3281 79
4
Ca (NH ) 997,2 |1365 1873 2408 3078 80
2 2
(NH ) SO 971,9 |1355 1896 2600 3362 81
4 2 4
Na SO 909,3 1333 1927 2748 3633 82
2 4
KC1 1055 1445 1968 2636 3733 84




NaSo 1075 |1487 |2038 |2762 |3706 87
3
cdso 1099 [1511 |2077 |2812 |3768 89
4
Na CO - 1601 [2090 |2704 |3465 89
2 3
CdBr - - 2120 |2820 |3678 90
2
Znso 1189 [1597 |2126 |2802 |3661 91
4
NH H PO 1192 |1658 |2146 [2921 |3890 92
42 4
KNO 1183 [1635 |2161 |2925 |3845 92
3
CaH (PO ) 1193 [1689 |2202 |3052 [3980 94
4 42
KH PO 1195 |1683 |2251 3034 [3946 96
2 4
MgSO - - - - 4000 97
4
K SO 1208 |1701 |2306 |3141 |4112 98
2 4

MpunoxeHue T
(pekomeHayemoe)

MPUMEPbI PACYETA OIPAMXIAOLLMX KOHCTPYKLIMIA
TEN/IbIX YEPAAKOB M TEXNOANOINN

Mpumep 1
TennoTexHUYECKUin pacyeT TeNI0ro Yepaaka
NcxoaHble AaHHble

D

t o o
MecTo cTpouTenbcTa - Mockea, &t =-28°C; — 4 =4943 °C x cyT.
Tun 30aHUA - pAS0BanA cekuma 17-3Ta*KHOro XXUA0ro Aoma.
KyxHW B KBapTMpax C 3NeKTPONInUTamm.

Mnowaam NOKpbITUA (KPOBAM) HAA TenbiMm Yepaakom Ag'c = 252,8 M2, nepeKkpbITUA TEnaoro

yepaaka Ag-f = 252,8 M2, Hapy*KHbIX CTEH TENIOr0 YepaaKa AJ'W =109,6 m2. NpnBegeHHyO Naowagb
onpeaensem no ¢opmyne (33)



a,
9w =109,6/252,8 = 0,4335.
ConpoTtusneHue Tensonepegaye cTeH

RoY
o =1,8m2x°C/Br.

B Tennom ueppake pasmelleHa BEpPXHAA pasBoAKa TPyd CMCTeM OTOMEHMA W ropAYero
BOAOCHabKeHuA. PacueTHble TemnepaTypbl CUCTEMbI OTOM/IEHUA C BepxHel pa3soakoi 95 °C, ropayero
BoAoCHabeHua 60 °C. nmMHa TpybonpoBoLOB BEPXHEN PA3BOAKM CUCTEMbI OTOM/IEHMA COCTaBUAA:

d , MM 80 50 32 25 20

1 , M 15 17 19,3 27,4 6,3

JnvHa TpybonpoBoaoB ropayYero Bog0CHabKeHNA cocTaBUNa:

pi

pi

tint °
TeN\nepaTypa BO34yXa B MOMeLLEeHNAX BEPXHEro 3Tax<a =20°C.

o t
TemnepaTtypa BO34yXa, NOCTYNatloLWEro B TEN/blM YepaaKk U3 BEHTUAALMOHHbBIX KaHanos, " =215
°C.

MopsaaoK pacyeTa

1. CornacHo Tabauue 4 CHuN 23-02 HopmMpyemoe COMpPOTUB/IEHME Tensonepeaadye MoKpbITUA

R
Xunoro sgavuna "4 ana Dy = 4943 °C x CyT A0NXKHO BbITb He MeHee 4,67 m2 x °C/BT.
Onpegenvm cornacHo 9.2.1 BennymHy Tpebyemoro conpoTMBAEHUA Tennonepesaye nepekpbIT1s
g.f
Tennoro yepgaka ©° no ¢opmyne (29), npenBaputenbHO BblUMCANB KO3ddMLMEHT N no popmyne (30),
t
NPWHAB TeMnepaTypy BO34yxa B Tenjom yepaake " =18 °C.

— _t9 _
M= (e =t /(i ~ten) _ (20- 18)/(20 + 28) = 0,04.

g.f
Torpa RO =0,04 x 4,67 =0,19 m2 x °C/BT.

At <AL
MpoBepum cornacHo 9.2.2 BbINOJIHEHME YCNOBMUA

At
nocneaHero ataxkanpu ~ " =3°C

N AnA NOTOMKOB MOMeELLeHUI

At = (b, —to) (R} o) = (20-18)/(0,19-8,7) =1,21°C < At

TaK Kak nepeKkpbiTue BEePXHEro 3Ta*xa CoCTouTt U3 ene3obeToHHOM NAUTSI TOI'ILI.I,MHOﬁ 160 mm ¢



3aTUPKOM MOBEPXHOCTU LLEMEHTHO-NecYaHblM PacTBOPOM ToAlWMHOM 20 MM, TO COMPOTMBAEHME

g.f
Tennonepegavye °© 3TOro nepekpbiTUA PaBHO 0,3 m2 x °C/BT, YTO BblllE MUHUMAJIbHOTO 3HA4YeHUA

0,19 m2 x °C/BT, onpeaeneHHoro no ¢opmyne (29).
2. Bbluncaum cornacHo 9.2.3 Be/NMUMHY COMPOTUB/EHUS Tensonepenadye NepekpbiTUA Yyepnaka

g.c
0, NpeaBapuTesibHO ONpeaennB caeayolwme BeIMYNHbI:

COMPOTUBNEHME Tennonepeaaye HapyX»HbIX CTEH YepaaKa U3 yC/0BMA HEBbINAAEHMA KOHAeHcaTa
pasHo 1,8 m2 x °C/BT;

NPUBEAEHHbIN pPacxoj Bo3ayxa B CUCTEME BEHTUAALMK onpeaenstoT no tabavue 11 - GVE” = 26,4
Kr/(M2 x 4) ansa 17-3Ta’KHOro AOMaA C 3/1eKTPONANTaMMU.

MpuBeaeHHble TenaonocTyniaeHua oT TpybonpoBOAOB CUCTEM OTOMNEHMA U ropadvero
BOAOCHabXKeHNA onpeaenatoT Ha OCHOBE MCXOAHbIX AAHHbIX AN TPYO M COOTBETCTBYHOLLMX 3HAYEHUI

qpi

no Tabamue 12 (Nnpun Temnepatype oKpy:Katowero Bosgyxa 18 °C):

Oa,l)/ A, =(31,8-15+25-17+22,2-19,3+20,4-27,4+18,1-6,3+19,2-3,5+
i=1
+14,9-16+13,3-12,4 +12-6)/ 252,8 =10,07 Br/m>.

g.c
Torpa conpoTue/ieHne Tenaonepesade NOKPbITUA Yepaaka ©  paBHO:

g.c
Ry (18 +28)/[0,28 x 26,4(21,5 - 18) + (20 - 18)/0,3 +
+10,07 - (18 + 28)0,4335/1,8] = 46/31,53 = 1,46 M2 x °C/BT.

3. lpoBepuMM Hapy)KHble OrpaxkAatolinme KOHCTPYKUMM 4YeplaKa Ha YC/0BME HeBbiNageHuA
KOHZEeHcaTa Ha UX BHYTPEHHEN NoBepxHOCTU. C 3TOM LEeNbio paccyMTbIBatOT cornacHo 9.2.5 temnepatypy

g.c g.w
" - T
Ha BHYTPEHHE NOBEPXHOCTM MOKPLITUA S M cTeH St yeppgaka no ¢opmyne (35)

g.c

T = 18-[(18 +28)/(12 x 1,46)] = 15,37 °C;

g.w
Ui =18-[(18 +28)/(8,7 x 1,8)] = 15,06 °C.
td
Onpegenum TemnepaTypy TOUKM pocbl ¢ BO3Ayxa B Yepaake.
e
CpegHee napumanbHoe AaBiaeHue BOAAHOMO napa 3a AHBapb A41a Mocksbl pasHo P = 2,8 rfla.

BnarocogeprkaHue Hapy»KHOro BO3ayxa fox onpeaenatoT no ¢opmyne (37)

Fox =0,794x2,8/(1 - 28/273) = 2,478 r/m3.

f
BnarocoaepyaHue Bo3gyxa Tensoro yepfaka ¢ onpegensioT no ¢opmyne (36) ans AomMoB C
3NEeKTPONAUTaMM

f
9 =2,478+3,6=6,078r/m3.

€
MapunanbHoe faBfeHWe BOSSHOTO NMapa Bo3A4yxa B Yepaake 9 onpegenstoT no ¢opmyne (38)



e
9 =6,078(1 + 18/273)/0,794 = 8,16 rMNa.

t
Mo MpunoxeHuto C Haxoaum TemnepaTypy Toukm pocbl 4 = 4,05 °C, 4TO 3HAYUTENBHO MeHbLLe

MWHUMaIbHON TemnepaTypbl NOBEPXHOCTM (B AaHHOM ciydae nokpbitua) 15,37 °C. CnepoBaTtesbHO,
KOHAEHCAT Ha NOKPbLITUKN N CTEHAX YepaaKa BbiNaaaTb He byaerT.

cocrasndger ©

CyMMHpHOG conpoTusBsieHNe Tennonepenadye ropusoHTa/IbHbIX Ol'pa)-K,El,eHVIl‘/JI Tennaoro 4vyeppaka

R9¢ + RY '
° =03+ 1,46 = 1,76 m2 x °C/BT npu Hopmupyemom cornacHo CHuM 23-02

R
conpoTtusaeHUn Tenaonepeaaye obbIYHOro NOKPbITMA 3gaHna 4 = 4,67 m2 x °C/Br.

Mpumep 2
TennoTexHNUYECKUn pacyeT Texnoanoba
NcxopHble AaHHble

Tun 30aHUA - PpAAOBAA CeKuuA 17-3Ta*KHOrO *XWNOro goma npun Haan4dmm HUMKHEN pa3Boaku pr6

CncTem otTonsieHnAa U ropadero BOLI,OCHa6)KEHMFI.

MecTto cTpouTenbcTea - MOCKBa, Lea =-28 °C; Dd =4943 °C x cyT.

Mnouaab LLOKONAbHOrO NEPEKPbITUA (Had TeXNoANo/bem) A =281 m2.

WWnpnHa nogsana - 13,8 m; naowaab nona rexnognonba - 281 m2.

BblcOTa Hapy»KHOM CTeHbl TeXNoAMNoAbs, 3arnybneHHol B rpyHT, - 1,04 m. MNnowagb HapyXKHbIX

CTEH TexnoAnosbsA, 3arnybieHHbIX B FPYHT, - 48,9 m2.

CymmapHas AnuHa | nonepeyHoro ceyeHnn orpaxKaeHuit Texnoanonbs, 3arnybeHHbIX B FPYHT,
|=13,8 +2x1,04= 15,88 m.
BblcoTa HapyKHOW CTeHbI TEXNOANONbA HaA YPOBHEM 3emaun - 1,2 m.

MNnowaab HapyXHbIX CTEH HAZ YPOBHEM 3eMIN A’-W =53,3 m2.

V
Ob6bem Texnoanonba ° =646 m3.
PacueTHble TemnepaTypbl CUCTEMbl OTOMJIEHMA HUMKHeW passogkm 70 °C, ropsadero

BoAOCHab»keHus 60 °C.

|
OnviHa pr6OI'IpOBOAOB CNCTEMbBI OTON/ZIEHNA C HUXKHEWN Pa3BOAKOU P! coctaBuna:

d , MM 80 70 50 40 32 25 20
pi

1 , ™ 3,5 10,5 11,5 4,0 17,0 14,5 6,3
pi

OnvHa TpybonpoBogoB ropayero Bo40CHabKeHNA cocTaBuna:

d , MM 40 25

pi

1 , M 47 22

pi

I'aaopacnpep,enMTeanblx TDY6 B Texnoano/sibeé HET, MNO3TOMY KpPaTHOCTb Bosp,yxoo6meHa B



1=0,547"

TeXnoagnosibe

TemnepaTtypa Bo34yxa B NOMELLEHNAX NePBOro 3Taxa Cin =20 °C.
Mopagok pacyeTa

1. ConpoTuBneHue Tennonepefaye HaAPYXKHbIX CTeH TexnoAno/sbA Hah YPOBHEM 3eMau
b.w
NPUHMMAIOT COr1acHO 9.3.2 paBHbIM COMPOTUBAEHMUIO TENIoNepeaaye HapyXHbIx cTeH  ©°  =3,13 m2 x

°C/BT.

2. MNpuBeaeHHOE COMPOTMBAEHME Temnaonepeaade OrparkAatolMX KOHCTPYKUMIA 3ariybneHHom
yacTu TexnoAnosba onpeaenmm corfacHo 9.3.3 Kak anda yTensieHHbIX NOI0B Ha FPyHTe, COCToALLEN U3
TEPMUYECKOrO CONPOTUB/IEHUA CTEHbI, paBHOro 3 m2 x °C/BT, 1 y4acTKOB Noaa TeXNoAMnobs.

ConpoTus/ieHMe Tenaonepeaaye y4acTkoB nosa TexnoAnonbs (HauuMHas OT CTeHbl A0 cepeauHbl
Texnoanonba) wnpuHon: 1 m-2,1 m2 x °C/BT; 2 m - 4,3 m2 x °C/BT; 2 m - 8,6 M2 x °C/BT; 1,9 m - 14,2 m2 x
°C/Bt. COOTBETCTBEHHO N/IOLAAb 3TUX YHaCTKOB A4 YacTV TeXnoAnonba aanHon 1 m 6yaet pasHa 1,04
M2 (CTeHbl, KOHTaKTUpYlOLLEel ¢ rpyHTOM), 1 M2, 2 M2, 2 M2, 1,9 m2.

TakmMm obpasom, conpoTUBIEeHMe Tennonepeaaye 3arnybaeHHON YacTn CTEH TEXNOANO/bA PaBHO

RS
0 =2,1+3=5,1m2x °C/Br.

BbluMcanm npuBeaeHHOE COMPOTUBJ/IEHWE Tenaonepesade orparkgeHun 3arnybieHHOM 4vactu
TEXNOANOoNbsA

S
°©=7,94/[(1,04/5,1+1/2,1+2/4,3+2/8,6 +1,9/14,2] =
=5,25m2 x °C/Br.

3. CornacHo CHwuI 23-02 HOopmuMpyemoe COMPOTUBAEHWE Tenaonepenayvye nNepekpbiTUA Hapg

D,

R
TEXMNOANONbEM XMUAoro 3aaHua ™ ana — ¢ =4943 °C x cyT pasHo 4,12 m2 x °C/BT.

CornacHo 9.3.4 onpeaennm 3HavyeHue Tpe6y6MOI'O conpoTtnueaeHnA Tenaonepenayvye LOKOJIbHOrIo
b.c
nepekpbITMA HaA Texnognonabem ©° no d)optv\yne

bc _
R,™ =NR,

rae n - KospPuUMEHT, onpeaensembiii Npu NPUHATON MUHUMANbHOM TemnepaType BO34yxa B
b

noanosibe bt _ 2°C.

p— _ b —_
n= (tint tint)/(tint text) =(20-2)/(20 + 28) = 0,375.

b.c
Torpa RO =0,375x4,12 = 1,55 m2 x °C/BrT.
b
4. Onpegennm TemnepaTtypy Bo3ayxa B Texnognonbe G cornacHo 9.3.5.

MpeasapuTenbHO onpeaennm sHadeHme YneHoB popmybl (41), Kacatowmxca TeNN0BbIAENEHMI OT
Tpy6 cucTem OTOMNEHMA W TrOpPAYEro BOAOCHAGMKEHWA, UCMONb3yA AaHHble Tabauubl 12. [Mpu
TemnepaTtype Bo3ayxa B Texnognosabe 2 °C NJA0THOCTb TENI0BOro NOTOKa OT TpPy6onpoBOAOB BO3pacTeT
MO CPaBHEHUIO C 3HAYeHUAMM, NpuUBEAEHHbIMM B Tabauue 12, Ha BeAuMuMHy KoadduuMeHTa,
MOJIlyYeHHOTro W3 ypaBHeHus (34): gna TpybonpoBOZOB CUCTEMbI OTOMEHMA - Ha KO3QOUUMEHT

[(70-2)/(70-18)]"**

= 1,41; ana Tpybonposoaos ropavero BOAOCHabKeHuA -



,283
[(60-2)/(60-18)]"* _ ; 51 1o

> (a,l,) =1,41(22,8-3,5+2,03-10,5+17,7-11,5+17,3-4+15,8-17 +14,4-14,5+
i=1
+12,7-6,3)+1,51(14,6-47 +12-22) =1313+1435 = 2848 Br.

b
t. "
Paccuntaem 3HayeHue TeMnepaTtypbl int p3 YpPaBHEHNA TENIOBOro 6anaHca npn HasHaA4YeHHOU

Temnepatype nognonba 2 °C

t’ =(20-281/1,55+2848-0,28-646-0,5-1,2-28 - 28-329,9/5,25—
—28-53,3/3,13)/(281/1,55+0,28-646-0,5-1,2+329,9/5,25+53,3/3,13) =
=1198,75/369,7 =3,24 °C.

Tens0BoM NOTOK Yepes LIOKO/IbHOE NEPEKPLITUE COCTaBUI

b.c
9 = (20-3,24)/1,55 = 10,8 Br/m2.

5. MpoBepum, yAOBNETBOPAET /M TENN03alUMTa NEPEKPbITUA Hag Texnognonbem TpeboBaHuio
n
HOPMATMBHOrO Nepenaaa At =) °C ON1A N0JIa NepBOro sTaxa.
Mo dopmyne (3) CHuM 23-02 onpeaenMm MUHUMANbHO [AOMNYCTUMOE COMNPOTUBNEHUE
Tennonepegade

min b.c
Ro Ro

=(20-2)/(2x8,7)=1,03 M2 x °C/BT < =1,55 m2 x °C/BT.

Tpebyemoe conpoTuBaeHMe Tennonepesaye LOKOJbHOMO MepekpbITUA Hag, Texnognosbem
cocrasnaeT 1,55 m2 x °C/BT npu Hopmupyemom cornacHo CHuM 23-02 conpoTusaeHUM Tennonepeaaye
nepeKkpbITUin Hag nogsanamn 4,12 m2 x °C/BT. Takum o6pa3om, B TEXMNOAMNO/bE SKBMBANEHTHAA HOPMaM
CHuN 23-02 TennoBas 3awmTa obecrneynmBaeTcA He TO/IbKO OrpaKAeHUsMU (CTeHamu U MOJIOM)
TEXNoA4NO0NbA, HO U 3@ CYET TEMIOTbI OT TPYOONPOBOAOB CUCTEM OTOMIEHUA U FOPAYEro BOAOCHAOXKEHUS.

MpunnoxkeHue Y
(pekomeHayemoe)

MPUMEP PACHETA NPUBEAEHHOIO COMPOTUBJ/IEHUA TEMJ/IOMNEPEOAYE
YYACTKOB CTEH, PACIMOJIOXKEHHbIX 3A OCTEK/TEHHBIMW TOOXKNAMMU
N BAJTKOHAMMU

MNcxoaHble AaHHble

[eBATUITa)KHOE KNNoe 34aHMe CO CTEHAMM M3 NOPUCTOrO CUMKATHOIO Knpnuya TonwmnHom 770
erv ° t Xt °
mm ( = 1,45 m2 x °C/BT), noctpoeHo B r. flpocnasne ( ® = -31 °C). BanKOHbI U JIOAXKUN OCTEK/IEHbI
(v R o R o
04HOCNONHbIM ocTekneHrem (- F = 0,18 m2 x °C/BT), HM»KHAA yacTb yTensieHa (- ¥ = 0,81 m2 x °C/BT). B
HApPY*KHbIX CTEHAX B 30HE OCTEK/JEeHHbIX HaZIKOHOB CBETOMPOEMbl 3aM0/HEHbl OKOHHbIMU U ABEPHbLIMU



y R . o

6/710KamMm C ABYXC/IOMHbIM OCTEKNEHMEM B pasaenbHbix nepensetax (- = 0,44 m2 x °C/BT). Hapy»Hbli1
~ R o

Topel, 6anKkoHa MMEeT CTEHKY M3 CUAMKaTHOro Kmpnwuya tonuwmHon 380 mm (W = 0,6 m2 x °C/BrT).

t' o
Temnepatypa BHyTpeHHero Bo3ayxa M = 21 °C. OnpegenuTb NPUBEAEHHOE COMPOTUBAEHME
Tennonepeaaye CUCTEMbI OTPaXKAAOLWMX KOHCTPYKUMI OCTEKNEHHOTO 6aNKoHa.

Mopagok pacyeTa

CornacHo reomeTpuMyYecKkMm NoKasaTensm OrpakaeHuin ocTekeHHoro 6asnkoHa, npeacTaBAeHHbIM

r
Ha pucyHke Y.1, onpeaeneHbl CONPOTMBAEHMA Tenjaonepenaye R' u naowaan A OoTAenbHbIX BUAOB

OrpaxKaeHui:
r
1. Hapy»HaA cTeHa 13 NOpUCToro CUANMKATHOTO KMpnuya TonlwmHon 770 mm, W = 1,45 m2 x °C/Br,

A’V =15 m2.
a)
i
{ r { [I {
170 2080 00, 1310 760, !
T
\ 5740 380
T
—u—i ‘ I
6) [To I-I
A —
J\/_
8) [To I1-II
A —
A, —

PucyHok Y.1. MNnaH (a), paspes (6) no ceueHwuto |-l nnaHa
n dacag (8) no ceuenuto lI-1l octekneHHoro 6ankoHa
MHOFO3TaXHOrO ¥MAOro 34aHNA

2. 3anonHeHne 6GaNKOHHONO M OKOHHOrO NMPOEMOB [AEPEBAHHbIMW 6/I0KaMK C ABYXC/IOMHbIM
Rf o A
OCTeK/NeHMeMm B pasge/ibHbIX nepenneTax =0,44 m2 x °C/Br, =6,5 m2.

.
3. TopueBan CTEHKA M3 CUAMKATHOTO KMpnuya ToAwmHoi 380 mm RW =0,6 m2 x °C/BT, AN =3,24
M2.

4. Henpo3spayHas YyacTb orpa*kaeHuns 6anKkoHa RW =0,81 m2 x °C/Br, A’V =6,9 m2.



5. OgHoc/noMHOoe ocTekneHne 6ankoHa RF =0,18 m2 x °C/Br, AF =10,33 m2.

Onpegenvm TemnepaTtypy Bo3ayxa Ha 6ankoHe bay NpW pacyeTHbIX TeMMNepaTypHbIX YCNOBUAX NO
dopmyne (43)

bal =[21(15/1,45 + 6,5/0,44) - 31(10,33/0,18 + 6,9/0,81 +
+3,24/0,60]/(15/1,45 + 6,5/0,44 + 10,33/0,18 + 6,9/0,81 + 3,24/0,6) =
=-1683,06/96,425 = -17,45 °C.

Mo popmyne (45) onpegenm KosppuLMEHT n:
n=(21+17,45)/(21 +31) =0,739.

Mo d)opmynaM (44) nonyymm yTOYHEHHblE 3Ha4YeHUA npuBeaeHHOro CconpoTuBIEHUA
bal bal
Tennonepenaye CteH W K 3aNONHEHUM cBeTonpoemos Foc y4eToMm OCTeKNeHUnA 6anKoHa:

Rbal
w =1,45/0,739 = 1,96 m2 x °C/Br;

Rbal
F =0,44/0,739 = 0,595 m2 x °C/Br.

MpunoxxeHune ¢
(pekomeHayemoe)

MPUMEP PACYETA TEMN/IOYCTONYMBOCTU OFPAXKIAIOLLMX KOHCTPYKLMIA
B TEM/IbIV NEPUO/, FOJA

Onpeaenntb, yaosnetsopaeT An TpeboBaHUAM B OTHOLUEHWW TEMNN0YCTOMUYMBOCTU TPEXCAOMHAA
enesobeToHHaA NaHeNb C yTenauTenem w3 MNeHOMOJUCTUPONA Ha TMBKUX CBA3AX C rabapuUTHbIMK
napameTpamu, NPUHATbLIMM MO NPUMEPY pacyeTa pasgena 2 MpunoxeHmsa H.

NcxoaHble fgaHHble

1. PaiioH cTpoutenscTBa - r. Poctos-Ha-[oHy.
2. CpepHAA MecAayHas TemnepaTypa Hapy»KHOro BO3Ayxa Hambonee KapKoro mecsua (uons)

cornacHo CHull 23-01 teXt =23°C.

3. MaKcMmanbHas amnanTyaa CyTOYHbIX KonebaHuii TemnepaTypbl Hapy»KHOTO BO34yXa COrNacHo

CHunI 23-01 A'eXt =19°C.
4. MaKcMmanbHoe W cpegHee 3HauyeHWA CYMMapHOM (NpAMON M paccesaHHOM) CONHEeYHOM
paguauumu B vioae npu AcHoM Hebe AN BEPTMKa/NbHOM NOBEPXHOCTM 3anaAHON OpPMEHTALMN COrNacHo

Mpunoskennio I | nax =764 Bt/m2 n Lo =184 B1/m2.

5. PacueTHas ckopocTb BeTpa cornacHo CHuM 23-01 v = 3,6 m/c.

6. TennoTexHUYeckne XapaKTepUCTUKM MaTepuasoB MaHenn BblbBMpaloTca MO YCNOBUSM
aKkcnayataumm A cornacHo MpunoxkenHuto [;:

AN KenesobeToHHbIX c/l0eB



A=A 1,92 Bt/(m x °C),

1 =55 - 17,98 B1/(M2 x °C);

ANA NeHononCTnpona

4, = 0,041 Bt/(m x °C),

52 20,41 Bt/(M2 x °C).
Mopagok pacyeTa

1. TepMmmyecKme CONPOTUBNEHNA OTAE/bHbIX C/IOEB CTEHOBOM NaHEeNu:
BHYTPEHHErO Xene306eToHHOro €108

R =0,1/1,92 = 0,052 m2 x °C/BT;

cnoAa neHonoancTupona

R, =0,135/0,041 = 3,293 m2 x °C/BT;

HapyXHOro Kenes3obeToHHOro cnos

Ry =0,065/1,92 = 0,034 m2 x °C/BT.

2. Tennosas MHepUumAa KaxXaoro cnoa v camMoi naHenu:
HapyXHOro KenesobeToHHOro cnos

! =0,052x17,98=0,935<1;

neHonoINCTnpoOna

D, =3,293x0,41 = 1,35;

BHYTPEHHEro »ene306eTOHHOro ¢/101

D; =0,034x17,98=0,611;

BCel NaHenmn

b =0,935+1,35+0,611 = 2,896.

MocKonbKy TensoBas uHepuua cTeHoBoW naHenn D < 4, 1o TpebyeTcA pacyeT naHenu Ha
TEn0yCTONYMBOCTD.

req
3. Hopmupyemas amnauTyga KosebaHuit TemnepaTypbl BHYTPEHHEW MOBEPXHOCTM A
orpaskaatoLeit KOHCTPYKUMM onpeaensetca no ¢opmyne (46)



req
Af =2,5-0,1(23-21)=2,3°C.

N (04 .
4. KoaddpuumeHT TennooTgaym HapyKHOW MOBEPXHOCTU & orpakaatollel KOHCTPYKUMW No
JNIeTHUM ycnoBuam onpeaensaetca no popmyne (48)

Otext :1,16(54'10?\’3,6) - 27,8 BT/(N\Z X OC).

5. PacyeTHas amnauTyga KonebaHM TemnepaTypbl HapPYKHOTO BO34yXa BbIYMCAAETCA MO
dopmyne (49)

des

&t =0,5x19 +[0,7(764 - 184)]/27,8 = 24,1 °C.

6. KoapdumumeHT Ten0oyCBOEHUA HAPYKHON MOBEPXHOCTM cnoa Y ¢ Tennosoi MHepumen D < 1
onpegaensetcs pacyetom no popmynam (51) n (52):
a) AN BHYTPEHHETO »Keie306eTOHHOro c/os

_ 2
V1= (RS +ain ) [A+Rain) _ 0052 x 17,982 + 8,7)/(1 + 0,052 x 8,7) =
=17,6 Bt/(m2 x °C);

6) Ana cpesHero cnos us neHononuctMpona, umerwowero D > 1, KoaddMUMEHT TensoycBoeHus
Hapy»HON MOBEPXHOCTM C/I0A MPUHUMAETCA PaBHbIM KO3QPUUMEHTY TEennoyCcBOEHMA MmaTepuana

Y2 =% _ 0,41 Br/(m2 x“C);

B) AN HAPYKHOTO *Kene306eToHHOro cnos

Y, = (R3s§ +Y,)/A+Rss,) = (0, 034-17,98 +0, 41)/(1+0,034-0,41) _
=11,24 Bt/(m2 x °C).

7. BennunHa 3aTyxaHuA pacyeTHON amMnaunTyabl KonebaHui TemnepaTypbl HapyKHOTO BO34yXa B
orpaskaatoLeit KOHCTPYKLMM BblumMcaneTca no ¢opmyne (47)

v=0,9e""2[(s, + 1, )(s, +Y,)(5, +Y,) x (

ext

+Y)II(S, +Y)(S, +Y,)(S; +Ys) X 1=

0 gez,sge/ﬁ
= [(17,98 + 8,7)(0,41 + 17,6)(17,98 + 0,41) x

x (27,8 + 11,24)1/[(17,98 + 17,6)(0,41 + 0,41)(17,98 + 11,24)27,8] =
= 101,56.

8. Amnautyga KonebaHMit TemnepaTypbl BHYTPEHHEW MOBEPXHOCTM CTEHOBOM MNaHenu
onpeaensetca no ¢opmyne (50)

A = A /v=241/10156=0,24< A™ __ .

4YTO OTBEYaeT Tpe6OBaHl/IﬂM HOpM.

Mpunoxenune X



(pekomeHayemoe)
MPUMEP PACHETA MOLWHOCTU TENJTIOAKKYMYJTAUMOHHOIO NMPUBOPA
McxogHble gaHHble

Onpeaenntb MOLHOCTb TEMNJI0aKKYMYIALUMOHHOIO Npubopa, MCNOo/b3yemMoro Anaa OTOonaeHuA

nomeuwieHunA OAHOCGMEVIHOFO XHUaoro goma, n onpenenntb TMn aToro npm6opa. PacueTHan Temnepartypa
des

Hapy»XHoro Bo3ayxa - MuHyc 22 °C. PacyeTHble TenaonoTepu nomeweHma <M = 2500 Br. MNokasaTtenu

. .Y
TeNnA0yCTOMYMBOCTU MOMELLEHUA Cneaylolme: nNnoKasaTenb TEN/I0YCBOEHMA nosepxHocTen " = 1225

BT/°C, noKasaTe/ib MHTEHCMBHOCTM KOHBEKTMBHOrO BO3AyX006MeHa B MomelleHnn A = 98,8 Bt/°C.

MpoAOAKNTENBHOCTD 3apAAKM TEMNOaKKyMyaupylowero npubopa m = 8 4. PacyeTHyl pasHOCTb

d
Temnepartyp At onpeaensoT no ¢opmyne (66), pasHyto 20 - (-22) = 42 °C. PaccuntaTb MOLLHOCTb

TENJ0AKKYMYNALMOHHOIO M [ONOAHUTENIbHOTO NpMbBOpoB ANA Cayvyas KOMOWHMPOBAHHOM CUCTEMBbI
oTOMNEeHWs, cocTosAwen u3 6a3oBOM (BHE TMUKOBOW) TENI0aKKYMYASLMOHHOW  CUCTEMbI U
[OMOJ/IHUTE/IbHOM MOCTOAHHO PaboTaloLWEeN CUCTEMDbI.

Mopagok pacyeTa

MouHocTb oTonuTeNbHOro Npubopa onpegensertca no opmyne (64)

Q

P-¢ = 2500 (24/8) = 7500 Br.

Moabop TMna npubopa NpPoM3BOAMM MO rPaduKy Ha PUCYHKe 2, npenBapuTesibHO onpeaenvs

AlY Q. [(AAL™)

n =98/122,5=0,81 u = 7500/(98,8 x 42) = 1,81. B pe3synbTate crieayet BbibpaTb
TENN0aKKYMYIMPYoLWKniA Npnbop C NoKasaTenem 3aTyxaHus Ve - 18.

Konnyectso TennoTol Qp'c, nocTynatowieit oT TenJoaKKyMyAAaunMoHHoro npubopa 6a3oBol
CUCTEMbI, PacCYMTbIBaOT cornacHo 11.2.2.6 npu pacyeTHOW Temnepatype muHyc (-22 + 5) = 17 °C no

dopmyne
_ (des _ -
Qe = Qi Tl = (tor + 9N/ ~en) 2500(20 + 17)/(20 + 22) = 2202 Br.

MoOLWHOCTb AOMNOIHUTENBHOIO NOCTOAHHO paboTatolero npubopa oTonaeHus Q, onpeaensaoT no
ypaBHeHuto (65)

Q = 2500 - 2202 = 298 BT.

MpunnoxxeHune L,
(pekomeHayemoe)

METO/bl OLEEHKW BO34YXOMNPOHULLAHNA OTPAXKOAIOLLIMX
KOHCTPYKLWI 30AHUI

LL.1. Mpumepsbl onpeseneHns conpoTUBAEHNA BO3L4YXONPOHULLAHWIO



OrparkaatoLmnx KOHCTPYKLMIA 1 BbIDOPA TMMa OKOHHOro 6/10Ka
NPV NPOEKTUPOBAHUM KUbIX 34aHWNI

Mpumep 1
McxogHble gaHHble
Onpegenntb, yAOBNETBOPAKOT /M B OTHOLIEHUMW COMNPOTUBNIEHMA  BO3AYXOMPOHULAHUIO

TpeboBaHMAM CHuI 23-02 OKHA B MJIAaCTMACCOBbLIX MepenseTax ¢ ABYXKAaMEPHbIMU CTEKNOMNAKETaMM B
12-31axkHOM 3aaHuKM BbicoTot H = 34,8 m B I. Yde. MakcMmanbHaa U3 CpeHUX CKOpOCTeil BeTpa no

pymbam 3a sHBapb vV = 5,5 m/c. CornacHo ceptudmMKaTy BO3AYyXONPOHMULLAEMOCTb OKHa Npu Ap _ 10 Ma
paBHa G = 3,94 Kr/(m2 x u), NoKkasaTenb pexunma dunbTpaymm n = 0,55.

Mopagok pacyeTa
Ona r. Yoébl cornacHo CHuM 23-02 cpepHAa TemnepaTypa HapyXHOro Bo3ayxa Haubonee
XONOAHON NATUAHEBKM obecneyeHHocTblo 0,92 paBHa muHyc 35 °C, pacyeTHasa TemnepaTypa

BHYTPEHHero Bo3ayxa pasHa 21 °C.
Bbluncnaem yaenbHbl BEC HAPYKHOIO M BHYTPEHHEro Bo3ayxa no ¢opmynam (69) m (70):

Vext — 3463/[273 + (-35)] = 14,55 H/m3;

Vint = 3463/(273 +21)=11,78 H/m3.

Onpeaensem pacyeTHyto pasHOCTb AaB/EHNA BO34yXa Ha HAaPYXKHOW U BHYTPEHHEW NOBEPXHOCTAX

OKHa Ha ypoBHe MNo/1a NepBoro aTaxa 34aHua Ap no ¢popmyne (68)

2
Ap=0,55-34,8(14,55-11,78) +0,03-14,55-5,5" _ ¢z o 1

Haxoavm HopmMmupyemoe COMpoTUBEHME BO3L4YXOMNPOHULAHUIO OKOH B PAaCCMATPMBAaEMOM AOMe
no ¢opmyne (72)

R = (1/5)(66,22/10)*°

=0,71 M2 x u/Kr.

ConpoTuBieHne BO34yXONPOHULAHMIO OKHa onpeaennm no ¢opmyne (73)

_ 0,55
R =(1/3,94)(66,22/10)™ _ 0,72 M2 X u/kr.

Takum obpasom, BbiIbpaHHOE OKHO yaoBaeTBopsaeT TpeboBaHmAam CHulM 23-02.
Mpumep 2
NcxopHble AaHHbIe

OAHOKBaPTUPHbIA O4HOSTAXKHbBIN KUA0N oM. MecTo CTPOUTENbCTBA - . TUXBUH JIEHUHIPALCKON
t
obnactu. PacueTHas TemnepaTtypa Bo3ayxa B nomeweHusax Mt =20 °C. CornacHo CHuM 23-01 cpeaHas
t VA t
TemnepaTypa " M NPOAONKMUTENbHOCTb OTONMUTENLHOTO Nepuoga M ans r. TUXBMHa cocTaBadAoT: Nt =

-2,8 °C; Zhe = 227 cyT. [paayco-cyTKM oToNUTeNbHOro Nepuoaa, onpeaensemoie no popmysne (1), pasHbl



Dy =(20+2,8)227 =5176 °C x cyT.

Hopmupyemoe conpoTtusieHme Tensonepenaye ans OKOH Aoma cornacHo tabauue 4 CHuM 23-02

R
cocrasnifetr "™ =0,538 m2 x °C/BT.
Mopagok pacyeTa

Ons ycTaHOBKM B AaHHOM 34aHMM BblbpaH OKOHHbIM 610K npowusBoacTBa ¢pupmbl "Mpodut"”
(BblWwHMIA BONOYOK) C TPOMHBIM OCTEKNEHMEM B AePEBAHHBIX Pa3AebHO-CNapeHHbIX NepensieTax.
CornacHo  MpOTOKO/lY  CEPTUOMKALMOHHBLIX  UCMbITAaHWUA  NpPUBEAEHHOE  COMpPOTMB/EHME

Tenjonepegaye OKOHHOro 6/10Ka (MPWM OTHOLIEHMM MAOWAAM OCTEKNEHUA K MJIoLWaamn 3anosHeHus
r R
cBeToBOro npoema, pasHom 0,75) " ©° =0,545 m2 x °C/Bt> ™4 =0,538 m2 x °C/BT.

Pe3ynbTatbl cepTUPUKALMOHHBIX UCMbITAaHMIA 3TOrO0 6/10Ka Ha BO34AYXOMPOHULAEMOCTb COFIAaCHO
FOCT 26602.2 npuBeaeHbl Ha pucyHke LL.1. Mo pe3ynbTatam UCMbITAHUN Ha BO34YXOMPOHULAEMOCTb
OKOHHbI 610K NpounssoacTsa ¢pupmbl "Mpodput" oTHOCUTCA K Knaccy B.

--X--X-- - OKOHHbIV B6/I0K M3 K/IeeHOro 6pyca XBOMHbIX MOPOA, C ABYXKAMEPHbIM CTEK/IONAKETOM C
ABOWMHbIM yNAoTHEHMEM NpuTBopoB (dnpma "Hopeya");

--0--O-- - OKOHHbII 610K C TPOMHbIM OCTEKNEHMEM B [AEPEBAHHbIX Pa3Ae/bHO-CNapeHHbIX
nepenneTtax ¢ 4BOWHbIM yNIOTHEHMEM NpUTBOPOB (drnpma "Mpodut")
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PR S, CEREY CEE —~  OKOHHBHIl 670K M3 KieeHoro Gpyca XBOWHEIX MOpOd C ABYX-

KAMEPHBIM CTEKIONAKETOM C ABOHHbLIM YTLIOTHEHMEM MpU-
TBOpoB (dupMa «Hopsym»);

B O S O SERRT O BEEE —  OKOHHBIit 610K C TPOMHBIM OCTEK/JIEHHEM B JEPeBAHHBIX pa3-
HeNbHO-CMIapeHHBIX MeperuieTax ¢ ABOAHLIM YILTOTHEHHEM
nputBopos (dpupMa «[1podut»)

PucyHok L.1. N'padmKn 3aBucMmocTeit 06beMHoiM

Q

BO3ZyXOMPOHMLAEMOCTM <! OT nepenaja AaBneHuUs Ap
no pesyibTaTaM cepTUPUKALLMOHHBIX UCNbITaHUIA OKOHHOTO 610Ka,
COMOCTaB/IeHHble C rpadUKamm HOPMATUBHbBIX NPAMBIX,
onpeaensaoLWwmnx rpaHULLbl K1accoB OKOHHbIX 6/10K0B
no so3sayxonpoHuuaemoctn no NOCT 26602.2.

CornacHo 8.6 CHuIM 23-02 oKOHHble 6/0KM B OAHO3TAXHbIX AOMAaX NO BO34YXOMPOHULAEMOCTH
OOMKHbI BbITb B Npegenax Knaccos B - [. BbibpaHHbIA OKOHHbIM 610K MO BO34YyXONPOHMLLAEMOCTH
MMeeT Klacc B M OH MOXKeT ObITb NPUMEHEH B O4HOKBAPTUPHOM OLHOITAXKHOM XKUAOM JOME.

Mpumep 3
NcxopHble AaHHbIE

JesATMaTa)KHOE Xunoe 3aaHmMe. MecTto cTpouTenbcTBa - . TBepb. PacyeTHaa TemnepaTtypa
t o t
BO34yxa B nomeuweHuax " = 20 °C. CornacHo CHuM 23-01 cpepHss Temnepatypa ™ u

z t z
NPOAOMKUTENBHOCTb M OTONUTENbHOro Nepuoaa ana r. Teepu coctasastot: M =-3,0°C; Mt =218 cyT.
lPafyco-CyTKM OTONUTENIbHOTO Nepunoaa, onpegensemble no popmyne (1), pasHobl



Dy =(20+3,0)218 = 5014 °C x cyT.

R
Hopmupyemoe conpoTusieHue Tenaonepenade A8 OKOH XMA0ro Aoma coctasnser ™ =0,526
m2 x °C/Br.

Mopagok pacyeTa

Ona ycTaHOBKM B 9-3TaXKHOM KMIOM 34aHMW BblOMPAKOT OKOHHbIM 640Kk OO0 "Hopsys"' us
KneeHoro bpyca XBOWHbIX NOPOA C ABYXKaMepHbIM CTEKNOMNAKETOM C YNJIOTHEHWEM MPUTBOPOB B ABYX
NIOCKOCTAX.

CornacHo  MpOTOKO/lY  CEPTUOMKALMOHHBLIX  UCMbITAaHWUA  NpPUBEAEHHOE  COMpPOTMB/EHME

Tenjonepegaye OKOHHOro 6/10Ka (MPWM OTHOLIEHMM MAOWAAM OCTEKNEHUA K MJIoLWaamn 3anosHeHus
R! R
cBeToBOro npoema, pasHom 0,75) " ©° =0,6 m2 x °C/Br> ™ =0,526 m2 x °C/Br.

Pe3ynbTaTbl cepTUPUKALMOHHBIX UCNbITAHWUI 3TOro 6/10Ka Ha BO34YXONPOHULAEMOCTb NPUBELEHDI
Ha pucyHKe U.1. Mo 3Tum pgaHHbiMm B cooTtBeTcTBMM € FOCT 26602.2 OKOHHbIM 610K NMPOM3BOACTBA
"Hopsya" oTHOCKTCS K Knaccy b.

CornacHo CHwuI 23-02 B0o34yXONPOHNLL@EMOCTb OKOH 3[aHUIN TPEX3TAaXKHbIX M Bbllle A01XKHa ObiTb
He HuXKe Knacca b.

CnepoBatenbHo, cornacHo TpeboBaHmam CHuM 23-02 BbiOpaHHbIM OKOHHbIM 640K MO
BO34YyXOMPOHULAEMOCTU NPUMEHUM B 9-3TaXKHOM }UIOM 30aHUN.

L..2. Mpumep onpegeneHnsa BO3AyXONPOHULLAEMOCTH
NOMELLLEHWNI XKKnIoro goma

TpebyeTcAa ycTaHOBUTb coOTBeTCTBME TpebosaHuto CHuM 23-02 no BO3AYyXONPOHMLAEMOCTU
NMOMELLEHUIN KMIOMO [OMa C BEHTUAAUMEN C ecTecTBEHHbIM nobyKaeHnem. WUcnbiTaHWam Ha
Bo3AyxonpoHuuaemocte cornacHo [OCT 31167 noageprnacb OAHOKOMHATHAA  KBapTUPa,
pacnoioXeHHas Ha 6-M aTaxke 17-3TaxKHoro xunoro goma cepum M44-1/17, noctpoeHHoro 8 Mockse.

NcxoaHble faHHble

O6uwas nnowaab KBapTnpbl 34,3 Mm2. BbicoTa nomelleHnin 2,65 m. O6bem KBapTUpbl Vh =91 m3.
Hapy»Hble cTeHbl TOAWMHOM 280 MM U3 TPEXCIOMHbIX Kene300eTOHHbIX NaHenel Ha MTMOKKX CBA3AX C
ytenautenem w3 neHononuctmpona. OKHaA C OBOWHbIM OCTEKNEHMEM B AEPEBAHHbLIX CMapeHHbIX
nepennetax. Maowaab ceeTonpoemos 5,6 m2.

MOCKONbKY NMPUMbIKAHUA BHYTPEHHWUX OrpPa*KAeHWn repmeTuyHble, MHPUABTPALMOHHLIA BO34YX
MoCTynaeT B KBApPTMPY Yepe3 CBETONPOEMbI U HAPYKHbIE CTEHbI.

Mopsaaok ncnbiTaHMA M 06paboTKa pesynbTaTos

UcnbiTaHMe KBapTUpbl Ha BO34AyXOMPOHWLAeMocTb nposoamnocb no metoamke OCT 31167.
BbITAXHbIe OTBEPCTUA, a TaKKe MecTa NepeTekaHuna Bo3ayxa Ha Apyrue aTaxku (Baonb TpybonpoBoaos
KaHaAM3auMm M NpouYux MmecT) OblM  3arepmeTusnpoBaHbl. BosagyxoHenpoHuuaemas [ABepb C
BEHTUNATOPOM YCTaHOB/IEHA B MpPOemMe BXOAHOW ABepu B KBapTUpy. BeHTunatop paboTan npwm
YCTQHOB/IEHHOM KpbIWKe € 7 3araywKkamu. McnbiTaHMe NpoBeAeHO Ha MNOHUMKEHMe AaBleHua Mpu

cneayowmx nepenagax AaBneHnAa MexXay HapyKHbIM U BHYTPEHHMM BO34YXOM Apm: 50, 40, 30, 20, 10
Ma (cMm. NpoToKOoA McNbITaHUI B Tabauue LL.1).

Tabnumua L.1

MpPOTOKOAN pe3ybTaTOB UCMbITAHWUI



HasBaHMe: OIHOKOMHAaTHAad KBapTupa
Ha 6-M sTaxe 17-3TaXHOTO XUJIOTO
ooma Twuna I[144

IDaTa:

Ampec: Mocksa, yn. OCTpOoBMTSHOBA, |[lyomase CTEeH, B TOM 4YMCIE

n. 119, xopn. 2, xB. 288 OKOH, M2: 78,6, B TOM umMCJe
OKOH 5,6

Tun 3JaHud: KPYIHONAaHEeJbHOe Bun orpaxneHus: 3-CJIOVHEE
XeJje300eTOHHEE IaHeJM Ha
TUOKMX CBA3AX C YTelJuTeJeM U3
IIEHONOJIUC TUPOJIa

[lmomanbk noMma (KBaApTHUPH), M2: 34,3 |BeicoTa noMemeHmus, M: 2,65

Tunn OKHa: CIlapeHHHE IepeBsHHBEe BapomeTpuueckoe namJjieHue, Klla:

IIepenjieTsl C IBYXCJIOMHEIM 98,79

OCTeKJIEHUEM
CkopocTh BeTpa, M/c: Oes3BeTpue

BEeHTUIIATOP: C IJIACTUHOM/06e3 MJIaCTUHE (HYXHOE MNOIUEPKHYTH)

Uncyo zsaraymexk - 0, 4, 6,

7, 8 (HyXHOE NOIYEPKHYTH)

VicnelTaHMUe :

Ha IMOBHIIEHME /IIOHMXEHME

(HyXHOEe MNOOUEPKHYTH)

BpeMH HadaJjla MCIIBI—

HapyxHas Temmneparypa,

BHYTpeHHHH TeMIIe—

TaHmit: 12 u 45 MuH °c: 20,5 paTtypa, °C: 24,0
HenbTa p HenbTa p |HDesbTa p HenbTa p HenbTa p av
m f f f f|OenbTa p
f
50 108 /|\ 110 | 110 /|\ 110 | 110
40 88 | 83 | 80 | 80
30 45 | 58 | 50 | 50
20 25 | 31 | 25 | 35 |
10 6 | 10 N/ 6 | 10 \|/

BpemMa oxOHUaHMA MCIEI-

Tanutt: 13 u 10 MuH °C: 20.5

HapyxHasa TemIneparypa,

BHyTpeHHAA TewMmnepa-
Typa, °C: 24,4

JlcnelTaHMA HOpOBesn

Mo pe3ysibTatam WCNbITaHWUM YCTAaHOB/IEHO, 4YTO nNpwU

Apf’

AaBNeHNA BO34yXa Ha BEHTUNATOPE

Npw 7 yCTaHOB/IEHHbIX 3arNyLLKax 06beMHbIi
dopmyne

Qn

= 110 Ma. CornacHO KaanbpoBOYHbIM AaHHbIM BEHTUAATOPA

Q

pacxon BO34yXa

— 41,5Ap%*®®

Apy, = 50 la ocpeaHeHHasa pa3HOCTb

M yepe3 BEHTUNATOP ornpeaenaeTca rno



A av
Mpw Pt _110Ma nony4Mm Qn - 369 m3/u.

-1
KpaTHocTb Bo3ayxoobmeHa n5°, 4, KBapTUpbI Npu Apy, _ 50 Ma onpegensetcs no popmyne

Ny =Q, /V, =369/91=44"

CnepoBatenbHO, BO34YyXOMPOHULLAEMOCTb HAPYXHbIX OrpakAeHW KBapTUpbl yAoOBAeTBOpPAET
TpeboBaHMaM CHuM 23-02 ansa Xunbix 34aHUNA C €CTECTBEHHON BEHTUASLMEN M COOTBETCTBYET Knaccy
BO34YyXOMNPOHMLLAEMOCTH "ymepeHHasa".

MpunoxkeHwue LU
(cnpaBouyHoe)

CONPOTUBAEHNE NAPOMPOHULIAHNIO TMCTOBbBIX MATEPUA1OB
N TOHKUX CNNOEB NMNAPON30NALINNA

N MaTepmnan TomnmmrHa ConpoTuBJIeHMKE
m.I. CJI0s, MM |[apONPOHMLAHMIO
R
vp
M2 x u X [la/MrD

1 KapToH OOGBIKHOBEHHHM 1,3 0,016

2 JIncTel acBecTolLeMeHTHEE [ 0,3

3 JImcTel TUNcoBeEe OOmMBOUHBEIE (cyxas |10 0,12
WTyKaTypKa)

4 JIMCTE OPEBECHO-BOJIOKHUCTHE 10 0,11
XeCTKMe

5 JIMCTE OPEBECHO-BOJIOKHUCTHE MATkKue 12,5 0,05

6 Okpacka ropAadYuM OMTYMOM 3a OIMH 2 0,3
pas

7 Okpacka ropdauuM OMTYMOM 3a IBa 4 0,48
paza

8 Okpacka MacJjsHas 3a IOBa pasa C - 0,64
IpeOBaAPUTEJIBHOM WIATIEBKOM U
TPYHTOBKOM

9 Oxpacka 5MaJIeBOM KpacKoM - 0,48

10 [JIOKPHTME MBOJILHOWM MaCTMKOM 3a 2 0,60
OIMH pas

11 [IOKpEITME OUTYMHO-KYyKepPCOJIbHOM 1 0,64
MacCTMKOM 3a OIOMH pas

12 [IokpEHTHUE OUTYMHO-KYKEPCOJIbLHOM 2 1,1
MacTMUKOM 3a IOBa pasz3a

13 [lepraMMUH KPOBEJIBLHHMN 0,4 0,33

14 [MonmmMaTUIeHOBAaA IIJIeHKa 0,16 7,3

15 Pybepoun 1,5 1,1

16 ToJyib KpPOBEJIbHEIN 1,9 0,4

17 daHepa KJleeHas TpPexCJoVHasa 3 0,15




Mpunoxenune L,
(o6asaTenbHoe)

N30/IMHUN COPBUMOHHOTIO BJIATOCOAEPAHUA KEPAM3UTOBETOHA,
COAEPKALLEIO XN0oPnAabl HATPUA, KAJIMA U MATHNA

C %
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PucyHok LL.1. U30/1MHUM cOpOLMOHHOIO BAarocoaepaHusa

KepamsuTobeToHa Po - 1200 Kr/m3, cogeprKaliero
XJlopua, HaTpUA, NPU USMEHEHUM OTHOCUTE/IbHOM B/IAXKHOCTU

BO34yXxa Pa , %, " maccoBoro conecogepxanma C, %

C %
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—
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PucyHok LL.2. U3onnHUKM copbuMOHHOrO BAarocoaepaHms

KepamsuTobeToHa Po - 1200 Kr/m3, coaeprKallero
Xfi0puAa Kanus, Nnpyu U3MeHeHUN OTHOCUTEIbHOM BNAXKHOCTH

BO34yXa Pa , %, U MaccoBoro conecogepxaHua C, %
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PucyHok LL.3. M30/1MHMM COPOLMOHHOIO BAarocoaepXaHua

KepamsuTobeToHa Po - 1200 Kr/m3, cogeprKaliero
XN0pUA MarHmaA, Npu N3MeHeHUN OTHOCUTENbHOM BIAXKHOCTU

BO34yXa Pa , %, " maccoBoro conecoaepxanma C, %.

C %
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PucyHok LL.4. N30nnHUM cOpbUMOHHOTO BAarocoaepKaHus

KepamsuTobeToHa Po - 1200 Kr/m3, coaepskaliero

MgCl,

NaCl - 60%, KCI - 30%, - 10%, npn N3ameHeHUU

OTHOCUTENbHOW BNAXKHOCTM BO3AyXa Pa , %, N MaccoBoro
conecogeprkaHua C, %, B cteHax ¢paoTo-pabpuk.
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PucyHok LL.5. U30/1MHUM cOpOLMOHHOIO BAarocoaepKaHusa

KepamsuTobeToHa Po - 1200 Kr/m3, cogeprKaliero

MgCl,

NaCl - 50%, KCI - 30%, - 10%, npn N3ameHeHnmn

OTHOCUTENbHOMN BNAKHOCTU BO3AyXa Pa | %, u maccosoro
conecopeprkaHua C, %, B cTeHax L,exos ApobneHns pyapi

C, %
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PucyHok LL.6. N30anHUM copbLUMOHHOTO BAarocoaep aHus

KepamsuTobeToHa Po - 1200 Kr/m3, coaeprKallero

MgCl,

NaCl - 30%, KCI - 60%, - 10%, npn nsmeHeHumn

OTHOCUTENbHOW BNAXKHOCTH BO34yXa Pa , %, 1 MaccoBOro
conecogepxaHma C, %, B CTEHAX LEX0B CYLWKW.



MpnnoeHune 3
(pekomeHayemoe)

MPUMEP PACHETA COMPOTUBAEHNA NAPOMPOHULIAHUIO

PaccunmtaTtb  CONPOTUBAEHME MAPOMPOHULAHUIO  HAPY)KHOM  MHOFOC/IOMHOM  CTeHbl U3
»KenesobeToHa, yTenauTens WM KUPNUYHON O0BAMUOBKM uaoro 3aaHma B Mockse. [lpoBepuTb
COOTBETCTBME COMPOTMBAEHMA NAPONPOHULAHUIO CcTeHbl TpeboBaHuMam CHull 23-02, paccuutatbh
pacnpegeneHve napuuanbHOro AasBfieHUs BOAAHOrO nNapa Mo TOJWE CTeHbl U BO3MOMKHOCTb
06pa3oBaHNs KOHAEHCATa B TOJILLE CTEHbI.

McxoaHble AaHHble

tint ° (oint o,
PacyetHasa Temnepatypa M, °C, U OTHOCUTE/IbHAsA BNAXKHOCTb BHYTPEHHEro BO3ayxa , %: ona
.t .
XUAbIX nomeweHnn Mt =20 °C (cornacHo FOCT 30494), Pint = 559 (cornacHo CHuN 23-02).
t
PacueTHasa 3uMHAA Temnepatypa M, °C, U OTHOCUTE/IbHAA BAAXKHOCTb HapPY»XHOFO BO34yXa (pe“,

%, onpeaenatoTca caeayowmm obpasom: G n Pext NPUHUMAIOTCA COOTBETCTBEHHO PaBHbIMM cpeaHel
MeCAYHOW TemnepaType U cpeaHel OTHOCUTENbHOM BRA*KHOCTWM Haubonee xonogHoro mecAua. s
MockBbl Hanbosiee X0N0AHbIA MecAL, AHBapb U cornacHo Tabauue 3* CHuM 23-01 Lea =-10,2 °C, n
cornacHo Tabnuue 1* CHuN 23-01 Pext = 84%.

BNa)KHOCTHBIN PEXUM KWUAbIX NOMELLEHUIA - HOPMaA/bHbLIN, 30HA BAAXKHOCTM AnA MOCKBbI -
HOpPManbHaA, TOr4a yCA0BUA 3KCNAyaTauMmM OrParkaaloLmnX KOHCTPYKLMA onpeaenAtoT no napameTpy b
(cornacHo CHwuM 23-02). PacyeTHble TenJOTEXHMYECKME MOKasaTenn MaTepuanoB MNPUHATBI MO
napametpy b MNpunoxenua [1 HacTtoawero Ceoaa npasu.

Hapy)KHas MHOroc/iomHana CcTeHa »KWAOF0 [AOMa COCTOUT W3 Caegylowmx CAoeB, cymtaa oT
BHYTPEHHEN NOBEePXHOCTH:

1 - runcoBasn WTyKaTypKa TOALWMHOM 5 MM, NNOTHOCTbIO Po - 1000 Kr/m3 c oKpacKoW BHyTpeHHel

MOBEPXHOCTM ABYMSA C/A0AMM MAC/AAHOMN KPacKu, pacyeTHble KO3GPULMEHTbI TENIONPOBOAHOCTU s
0,35 B1/(m x °C), naponpoH1L,aemMocTu H 20,11 mr/(m x u x Na);

2 - xene3o6eToH ToAwmHOMW 100 MM, NNOTHOCTbIO Po - 2500 Kr/m3, A = 2,04 B1/(m x °C), H
0,03 mr/(m x u x Ma);

3 - ytenautennb Styrofoam 1B A ¢upmbl "OAY FOPOM Tm6X" TonwmHon 100 MM, NNOTHOCTbIO Po -

28 Kr/m3, Z =0,031 Bt/(m x °C), H 0,006 mr/(m xu x Na);
4 - KnpnuyHas 06AMLLOBKA M3 CMJ/IOWHOrO MHAHOTO OObIKHOBEHHOrO KMpnuya ToawuHon 120

A

MM, Po - 1800 Kr/m3, =0,81 Bt/(m x °C), H o= 0,11 mr/(m x u x Ma);

5 - WTyKaTypKa 13 NOpM30BaHHOTO F’MMNCONEPINTOBOIO PAacTBOPA TOILLMHOM 8 MM, Po = 500 Kr/m3,

A =0,19 Bt/(m x °C), H =0,43 mr/(m x 4 x Na).
Mopaaok pacyeta
ConpoTueaeHne Tenaonepesaye orparkaatollein KOHCTPYKLMM PaBHO

R, =1/8,7 +0,005/0,35 +0,1/2,04 + 0,1/0,031 + 0,12/0,81 +

+0,008/0,19 + 1/23 = 3,638 (m2 x °C)/BT.



CornacHo CHuM 23-02 (n. 9.1, npumeyaHue 3) NNOCKOCTb BO3MOMKHOW KOHAEHcauuu B
MHOTOC/IOMHOM KOHCTPYKLMW COBMAZAET C HAPYKHOM NOBEPXHOCTLIO YTENAUTENS.

ConpoTus/ieHne NapoONPOHULLAHNIO RV", M2 X 4 x Ma/mr, orpaskgatolleit KOHCTPyKuun (B
npegenax oT BHYTPEHHEN MOBEPXHOCTU A0 NJIOCKOCTU BO3MOMHOM KOHAEHCAuWM) O0/KHO ObiTb He
MeHee HOPMUpPYEeMbIX COMPOTUBAEHUI NAapONPOHULAHUIO, onpedensaemblx no dopmynam (16) u (17)
CHuMN 23-02, npuBeaeHHbIX HUXKe ANA yA00CTBa U3N0MKEHUA:

na =0,00247, (e, —E)) [(p,6,A, +1) ,(3.2)

e o«
roe Nt - papuManbHoe AaBsieHMe BOAAHOrO Mapa BHYTPeHHero Bo3ayxa, [a, mpu pacyeTHoW
TemnepaTtype U OTHOCUTENIbHOM BNaXKHOCTW 3TOro BO3A4yxXa, onpeaensemoe no popmyne

eint = ((Dint /100) Eint , (3_3)

Ein - MapumanbHoOe JaB/ieHWe HacblWEeHHOro BOAAHOrO napa, [la, npu Temnepartype b
npuHumaetca no MNMpunoxenuto C HacToAwero Ceoga npasua: Npu bin =20°C Eim = 2338 Na. Torga npwm
Pint = 559 € = (55/100) x 2338 = 1286 Ma;

E - napumanbHoe paBneHMe BOASAHOrO napa, [a, B MJIOCKOCTM BO3MOMKHOW KOHZAEHCAUMM 3a
rofloBOM Nepuoa sKkcnayataumm, onpegensemoe no popmyse

E=(Ez+E2,+Ez)/12 4,

E, E L E T.
1, 72, 73 - napuuanbHble AaBNeHMA BOAAHOro napa, MNa, npuHMmaemble No TemnepaType ' B
NIOCKOCTM BO3MOKHOM KOHAEHCAUMW, onpeaensemoi npy cpeaHeit TemnepaTtype Hapy»KHOro Bo3ayxa
COOTBETCTBEHHO 3UMHEr0, BECEHHE-OCEHHETO M IETHEro NepnoaoB;

Z, Z z
1, 72, "3 - npogonKUTENbHOCTb, MEC, COOTBETCTBEHHO 3MMHEro, BECEHHE-OCEHHEro U NeTHEero

nepuoaos, onpeaensiemas c y4eToM C/eyroLWwmx yC0BUN:

a) K 3MMHemy nepuoy OTHOCATCA MecsAlbl CO CpeAHUMU TemnepaTypamn HapyKHOro BO3ayxa
HUKe MUHyc 5 °C;

6) K BeceHHe-oceHHeMy nepuoy OTHOCATCA Mecslbl CO CpeaHUMU TeMnepaTypamMmn Hapy»KHOro
BO34yxa OT MMHYC 5 ao natoc 5 °C;

B) K NeTHeMy nepuvody OTHOCATCA MecsAlbl CO CpeaHMMM TemnepaTypamu Hapy»KHOro Bo3Ayxa
Bbiwe natoc 5 °C.

MpoAoMKUTENLHOCTb MEPUOLOB U UX CPeaHAA TemnepaTypa onpeaenstorca no tabavue 3* CHul

o T:
23-01, a 3Ha4yeHua TemnepaTtyp B MJIOCKOCTU BO3MOXHOW KOHAEeHCauuu ', COOTBETCTBylOWME 3TUM

nepuogam, no popmyne (74) Hactoawero Ceoaa npasun

7 =t — (i —5)(Ry +ZR)/ RO, (3.5)

t' o
rge " - pacyeTHas TemnepaTypa BHYTPeHHero Bosayxa, °C, npMHMMaeMasn ANS XKUA0ro 34aHuUA B
Mockse paBHoit 20 °C;

t . .
i - pacyeTHas TemnepaTypa Hapy)KHOro Bo3dyxa i-ro nepuoga, °C, npuHMMaemas pPaBHOM



cpeaHei TemnepaType COOTBETCTBYIOLLErO Nepuoaa;

S - conmpoTuBNeHME Tenjonepesaye BHYTPEHHElN MNOBEPXHOCTU OrparKAeHusa, paBHoe

Ri=1aw _1/87-0,115 m2x°CxBr;

2R - TEPMUNYECKOE COMPOTUBNIEHUNE CNIOA OrpaxKaeHumA B npeaenax ot BHyTpEHHEVI NOBEPXHOCTU
A0 NJIOCKOCTH BO3MOXKHOM KOHAEeHCauuu,

0 - conpoTuBneHMe Tenaonepenade orpaxkaeHua, onpegeneHHoe paHee paBHbIM

R, =3,638 m2 x °C x BT.

Onpeaenm TepMUUYECKOE COMPOTUB/IEHME CNOA Orpa)kAeHusa B npeaenax oOT BHYTPEHHeMN
NOBEPXHOCTU 10 M/IOCKOCTU BO3MOMKHOM KOHAEeHCcaLuK

2R =0,005/0,35 +0,1/2,04 + 0,1/0,031 = 3,289 (M2 x °C)/BT.

Z t .
YcTaHOBUM Ana NepuogoB WX MPOAO/IKUTENBHOCTb ', CyT, cpegHiolo TemnepaTtypy ', °C,
cornacHo CHul 23-01 u paccyMTaem COOTBETCTBYHOLLYIO Temnepatypy B MJIOCKOCTM BO3MOXKHOM

T .
KoHAeHcauuu |, °C, no dopmyne (3.5) Ana KAMMaTUUYECKUX YyCnoBuii MOCKBbI:
3Mma (aHBapb, dbeBpanb, AeKabpb):

z
1 =3 mec;

4 =[(-10,2) +(-9,2) + (-7,3)1/3=-8,9 °C;

11 =20-(20 +8,9)(0,115 + 3,289)/3,638 = -7,04 °C;

BECHa - 0ceHb (MapT, anpenb, oKTAGPb, HOAOPb):

Z
2 =4 mec;

E =[(-4,3)+4,4+4,3+(-1,9)]/4=0,6 °C;

%2 220-(20-0,6)(0,115 + 3,289)/3,638 = 1,85 °C;

neto (Malit - ceHTABpPb):

Zs - 5 mec;

=(11,9+16+18,1+ 16,3 +10,7)/5 = 14,6 °C;

'3 =20 - (20- 14,6)(0,115 + 3,289)/3,638 = 14,95 °C.

T, T, T
Mo Temnepatypam (1, "2, “3) ansa cooTBETCTBYOWMX NEpMoa0B onpeaensem no MpuaoxeHuto C

E, E, E E E E

napuuanbHble aasaeHus (1, , 3)BogaHoro mapa: ! =337MNa, 2 =698Ma, 3 =1705MNawuno
dopmyne (3.4) onpegenvm napumanbHoe AasieHue BogaHoro napa E, Ma, B MNOCKOCTM BO3MOKHOM
KOHAEHCAUMKN 33 rof0BON Nepuo, 3KCNAyaTaummn orpaxaalolleil KOHCTPYKUMKU A1A COOTBETCTBYIOLMX

. 2, 7, 1,
npoAOo/IKUTENIbBHOCTEN NEPNOAOB B B .

E=(337x3+698x4+1705x5)/12 =1027 Na.



e
ConpoTue/iieHMe NaponpPoHULIAHUIO RVp, M2 x 4 X Ma/mr, 4acTu orpakaatollet KOHCTPYKLMM,
PacrnoNOXEeHHON MeXAy Hapy)KHOM MOBEPXHOCTbIO W MJIOCKOCTbIO BO3MOMKHOM KOHAEHCcauuu,

onpegaensetcs no ¢opmyne (79).

e

R
P =0,008/0,43 +0,12/0,11 =1,11 m2 x u x Ma/mr.

CpegHee napumanbHOe gaBieHMe BOAAHONO Mapa Hapy»KHOro BO3AyXa eeXf, Ma, 3a rogoBoit
nepwog, onpegensatoT no CHuM 23-01 (tabanuya 5a*)

Coxt - (280 + 290 + 390 + 620 + 910 + 1240 + 1470+ 1400 + 1040 + 700 +

+500 + 360)/12 = 767 Na.

Mo ¢dopmyne (16) CHuM 23-02 onpepensem HOPMUPYEMOE CONPOTUBAEHNE NAPONPOHULAHUIO U3
YCNOBUA HEAOMNYCTMMOCTU HaKOMAeHUA BAarM 3a rogoBon nepuog, akcnayaTaumm cornacHo CHull 23-02
(n.9.1a)

Rreq
Wl = (1286 - 1027)1,11/(1027 - 767) = 1,11 M2 x u x Na/mr.

req
[lna pacyeta HOPMMPYEMOrO COMNPOTMBAEHMA MAPOMPOHULAHMIO P2 K3 yCcN0BMA OrpaHUYeHUs
BNarM 3a nepuoj C OTpULATENbHbIMU CPeaHUMU MEeCAYHbIMM TemnepaTypamMu Hapy»KHOro BO3Ayxa

6epyT onpeaeneHHylo paHee MPOAO/IKUTENbHOCTb 3TOrO nepuoaa ZO, CYyT, CpeaHiolo TemnepaTypy
3Toro nepmopaa b , °C: Zo = 151 cyr, b =-6,6 °C.

Ty o .
Temnepatypy ©, °C, B NJIOCKOCTM BO3MOXKHOM KOHAEHCALMKN A1 3TOTO NepMoaa onpeaensioT no
dopmyne (80)

%o =20-(20 +6,6)(0,115 + 3,289)/3,638 = -4,9 °C.

E .
MapuymanbHOe pfaB/ieHMe BOAAHOrO napa 0, Ma, B NJOCKOCTM BO3MOMHOW KOHAEHCauumn

onpeaenatoT no MpunoxexHuto C npu o - -4,89 °C paBHbIM EO =405 MNa.
CornacHo CHwull 23-02 B MHOrOCNOMHON Orpa)kaaroLwen KOHCTPYKLUUU YBAAXKHAEMbIM CAO0EM

ABNAETCA yTenauTenb, B JaHHOM npumepe Styrofoam nnoTHOCTbIO Pu=Po - 28 Kr/m3 npu ToAwWwMHe

Yw = 0,1 m. MNpegenbHO gonycTUmoe npupalleHne pacyeTHOro MaccoBOro OTHOLWEHWA BAArM B 3TOM

maTtepuane cornacHo CHull 23-02 AW, =25%.

CpegHas ynpyroctb BOAAHOIO Napa Hapy»KHOro BO3A4yxa Nepuoaa MecAaLeB C OTpULLATENbHbIMU
ext
CpeaHUMU MecAYHbIMU TemnepaTypamu, onpegeneHHan paHee, pasHa © =364 Ma.

KoadpdpuumneHt n onpeaensetcs no ¢opmyne (20) CHuN 23-02.

T = 0,0024(405 - 364)151/1,11 = 13,39.

req

Onpegenum  *2 no dopmyne (17) CHuM 23-02



req
W2 = (,0024 x 151(1286 - 405)/(28 x 0,1 x 25 + 13,39) =
=3,83 M2 x u x Ma/mr.

R
Mpy CcpaBHEHWWM MOJIYYEHHOTO 3HAYeHun Y ¢ HOpPMMpPYEMbIM YCTaHaB/AMBaeM, uTO
req

req
Rvp> p2 ~ L
CnepoBaTenbHO, oOrpaxgaroulLasa KOHCTPyKuMA yaosnetsopsAeT Tpebosanmam CHulM 23-02 B
OTHOLLEHUM CONPOTMBAEHUA NAPONPOHULLAHUIO.

Pacuyet pacnpefeneHuns napLmanbHOro 4asieHna BoAAHOro napa
Mo TO/ILLE CTEHbI U ONpeae/ieHNne BO3MOKHOCTU 06pa3oBaHmA
KOHAEHCaTa B TOJILLE CTEHbI

Ona NPOBEPKN KOHCTPYKUMMU HA HaNM4Yne 30Hbl KOHAEHCaUuUn BHYTPU CTEHbl onpeaendaem

R
conpoTMBAEHUE NAapONPOHULAHWNIO cTeHbl P no ¢popmyne (79) HacToAwero Ceoaa npasun (3gech u
Janee conpoTUBIEHMEM Blar00bMeHY Yy BHYTPEHHE U HapPY»KHOM NOBepPXHOCTAX NpeHebperaem).

R
P =0,005/0,11 +0,1/0,03 + 0,1/0,006 + 0,12/0,11 + 0,008/0,43 =

=21,15 m2 x4 x Na/mr.
Onpeaenaem napumnanbHoe gaB/ieHMe BOAAHOIO Napa BHYTPU 1 CHapyXu cTeHbl no ¢opmyne (3.3)
n MpunnoxeHuto C HacToAwero CBoga npasuin

2-int =20 °C,' ¢int = 55%;
e

t

int =(55/100)2338 = 1286 Ma;
ext =-10,2 °C; Pint = 84%;
€ext - (84/100)260 =218 MNa.

T, o
Onpeaensem TemnepaTtypbl | Ha rpaHuuax cnoes no ¢opmyne (3.5), HyMepys OT BHYTPEHHEN
NOBEPXHOCTU K HAPYXHOM, U MO 3TMM Temnepatypam - MaKCMMajbHOE napuuanbHOe [AaBieHue

Ei
BOAAHOrO napa no MpunoxeHuto C:

1220 - (20 +10,2)(0,115)/3,638 = 19,0 °C;

B 5197 na;

T2 220-(20 +10,2)(0,115 + 0,014)/3,638 = 18,9 °C;
B, 2182 ma;

%3 =20- (20 + 10,2)(0,115 + 0,063)/3,638 = 18,5 °C;
Es 2129 Ma;

4 =20 - (20 +10,2)(0,115 + 3,289)/3,638 = -8,3 °C;
B - 302 Ma;

%5 =20 - (20 +10,2)(0,115 + 3,437)/3,638 = -9,5 °C;
Es - 270 na;

s =20-(20 +10,2)(0,115 + 3,479)/3,638 = -9,8°C;

Es =264 Na.



. e
Paccuntaem geicTBuUTENbHbIE NapuMabHble AaBNEHMSA | BOAAHOro Napa Ha rpaHuLax c/loes no
dopmyne

ei = eint - (eint —eext)ZR/ I{p (36)
€. €
rge Mt n Text - 10 3Ke, uto M B popmyne (3.3);

Ro

2R - cymma conpoTmBaEHMI NapOnPOHULLAHMIO CI0EB, CYUTan OT BHYTPEHHE NOBEPXHOCTU.

TO e, uTo 1 B dopmyne (79);

B pesynbTate pacueta no ¢opmyne (3.6) nonyynm cneayrowme 3HauyeHuA: & - 1286 Ma, € - 1283
Ma, % =1115Ma, ® =274 na, & =219 na, % =218 Ma.

Mpu cpaBHEHMM BEAUYMH MAKCMMA/IBHOTO MapuMasbHOrO AaBieHUsA E, BOAAHOIO napa M
BE/IMYNH AENCTBUTENBHOIO NapLMaibHOrO AaBaeHUA & BOAAHOIO Mapa Ha COOTBETCTBYHOLLUX rPaHML,AX

e E.
CNoeB BUAUM, YTO BCE BENUYUHbLI ' HUXKE Be/IMYMH I, UTO yKa3blBaeT Ha OTCYTCTBME BO3MOMKHOCTU
KOHAEeHCaLlnMn BOAAHOIO napa B orpamp,arou.l,eﬁ KOHCTPYKUUNU.
OnAa HarnagHoCcTM pacyeta NOCTPOUM rpacbm( pacnpeageneHna mMmakCMmasibHOro napuunazibHOro

AasBneHus E, BOAAHOIO Mapa W rpaduk U3MeHeHUA AeWCTBUTEIbHOTO MNapLManbHOro AaBiaeHUs &
BOAAHOrO Mapa Mo ToJIWe CTeHbl B MaclwTabe CONpoTMBAEHUIA NaponpoHMLaHMIo ero cioes. OueBnaHo,
YTO 3TV KPMBbIE HE MEePEeCceKaloTCA, YTO TaKKe A0Ka3blBaeT HEBO3MOMXKHOCTb 06Pa30BaHMUA KOHAeHcaTa B
OrpaskaeHun.

2500
g "
Eézooo AN
2 N
3 < 1500 S
[=9
gE i~ \\
ge 1000
=8 P
EE <
Eg 500 ~
; T

0 10 20

Conpotusnetne naponpoHuliaHuio R, My -[Ta/mr

———  —— = — DACMpEICICHUE IeUCTBUTEBHOrO NapuHrans-
HOr'0 JapficHHUA BOOAHOrO Mapa e
— pacripellejIcHHE MakCcHMMAaMbHOro napuHanb-
HOr'0o AJaBACHHUSA BOAAHOLO napa £

PucyHok 3.1. PacnpeaeneHue napumnanbHOro AaBneHus
BOAAHOTO Napa B OrpakAatoLLei KOHCTPYKUMK (cnesa
HanpaBeo - OT BHYTPEHHEWN NOBEPXHOCTU K Hapy»KHOW)

MpnnoxxeHune O
(pekomeHayemoe)



MPUMEP TEMNOTEXHUYECKOIO PACHETA MNOJIA
McxogHble gaHHble

Onpepenntb, yaooBNeTBOPAET /M B OTHOLWEHMW TennoycsoeHua TpeboBaHuam CHull 23-02
KOHCTpYKLMA nona *Kunoro 34aHus n3 NOJINBUHUNXNOPUAHOTO JINHONEeYMa Ha
TEeNN03BYKOU30AMPYIOLWEN NOAOCHOBE M3 CTEKNASAHHOIO BOJIOKHA, HAKNEEHHOro X0/04HOM BUTYMHOWN
MACTMKOM Ha »Kene3obeTOHHYI MAUTY NepeKkpbiThA. TenaoTexHUYeCcKne XapaKTePUCTUKM OTAe/bHbIX
CN0EB KOHCTPYKLUMM Nona (npu ux Hymepauum ceepxy BHU3) AaHbl B Tabauue HO.1.

Tabnuua 0.1
Homep MaTepuamn TomnmmHa | [InoT— KosdbomumenTer npu TepMmm—
cJ04 cJ04 HOCTb |YyCJIOBMAX SKCIJyaTauum A|deckoe
nesbTa, (MaTe- comnpo-
M purasna TUBJIE—
B Cy-— Hue R,
XOM TEIJIONPO— TENJIOYyCBO— [M2 X
COCTO- |BOOHOCTH eHusa s, °C/BT
AHUU nambna, Br/ (M2 X
po , Br/ (M x °C)|x °C)
0
kr/m3
1 Jnmueson crmo|0,0015 [1600 0,33 7,52 0,0045

"3 JIMHOJIeyMa

2 [lomocHOBAa 0,002 150 0,047 0,92 0,043

3 BuTyMHaga 0,001 1000 0,17 4,56 0,0059
MacTukKa

4 [Inura nepe- |0,14 2400 1,74 16,77 0,08
KPBITUSA

MopsaaoK pacyeTa

Onpeaenvim TeNIOBYO MHepUMIO cnoes nona no ¢opmyne (53)

D =Rs _ 0,0045 x 7,52 = 0,034;

D, =ReS: - 0,043x0,92=0,04;

Ds =Rs8s - 0,0059 x 4,56 = 0,027;

D, =RiSy _g08x16,77 = 1,34,

TaK KaK cymMmapHasA Ten/ioBaa MHepuma NepBsbiX TPEX C/1I0EB Dl + D2 + D3 =0,034 + 0,04 + 0,027 =
0,101 < 0,5, Ho cymmapHasa TennoBaa MHepuma YeTbipex cnoes 0,101 + 1,34 = 1,441 > 0,5, To noKasaTenb
TEMN/JI0YCBOEHMA MOBEPXHOCTU MOJia Onpefensem nocnenoBaTeslbHO € y4eTOM YeTblpex C/oeB
KOHCTPYKLMM Nona ¢ nomoubto dopmyn (82) u (83), HaunHan c TpeTbero



Y, = (2R3332 +5s,)/(0,5+R;s,) =(2-0,0059-4, 562 +186, 77)/(0,5+0,0059-16,77) _
= 28,4 Bt/(m2 x °C);

Y, = (4R3S§ +Y;)/(1+R,Y;) =(4-0,043-0, 92 4+ 28,4)/(1+0,043-28, 4) _
=12,9 Bt/(m2 x °C);

Y, =Y, = (4R1512 +Y,)/A+RY,)=(4-0, 0045-7,52? +12,9)/(1+0,0045-12,9) _
=13,2 Bt/(m2 x °C).

3HayeHMe NoKasaTea TenJ0ycBOEHMA NOBEPXHOCTU NONA ANA KUAbIX 34aHKI cornacHo CHuM 23-
req
02 He go/mKHO npeBblwaTb =12 BT/(M2 x °C), 1 pacyeTHOe 3HaYeHWe MoKasaTena TEennoyCBOeHS

OAHHOMN KOHCTPYKLUMMU Yi =13,2 Bt/(m2 x °C).

CnepoBaTenbHO, paccMmaTpuBaemas KOHCTPYKUMA MNosa B OTHOLWEHWMM TEenJoyCcBOEHUA He
yaosnetsopsaeT TpeboBaHusm CHull 23-02. Onpeaenvm nokasaTenb TEM/IOYCBOEHWUS MOBEPXHOCTU
OAHHOM KOHCTPYKUMM NOosia B TOM C/yyae, ecav No MNAuTe NepekpbiTMa OyaeT ycTpoeHa CTAXKKa U3

LnakonemsobetoHa (5 = 0,02 m, Po = 1200 Kr/m3, A = 0,37 Bt/(m x °C), s = 5,83 B1/(m2 x °C), R =
0,054 m2 x °C/BT, D = 0,315). KOHCTpYKUMA Nosa B 3TOM Ccaydae byaeT coCTOATb U3 NATU CNOEB.

Tak Kak cymmapHas TenioBas MHepLuus NepBbiX YeTbipex C0eB D,+D,+D,+D, = 0,034 + 0,04

+ 0,027 + 0,315 =0,416 < 0,5, HO cymmapHaa TensoBaa nHepuuna natm cnoes 0,416 + 1,34 =1,756 > 0,5,
TO MOKa3aTe/ib TEM/IOYCBOEHMA NMOBEPXHOCTM NMOJa ONpeaenfaeTca C Y4eTOM MNATU C/I0EB KOHCTPYKLUUMU
nona.

Onpeaenvm nokasaTesib TENI0YCBOEHMA NOBEPXHOCTU YETBEPTOrO, TPEeTbero, BTOPOro U NepBoro
cnoes nona no ¢opmynam (82) u (83):

Y, = (ZRASE +5.)/(0,5+R,s;) =(2-0,054-5, 83% +16, 77)/(0,5+0,054-16,77) _
= 14,5 Bt/(m2 x °C);

Y, = (4RSS§ +Y,)/(1+RY,) =(4-0,0059-4, 562 +14, 5)/(1+0,0059-14,5) _
=13,82 Bt/(m2 x °C);

Y, = (4R2322 +Y;)/(1+R,Y;) =(4-0,043-0, 92?2 +13, 82)/(1+0,043-13,82) _
= 8,78 Bt/(m2 x °C);

Y, =Y, (4F\’1812 +Y,)/I(1+RY,)=(4-0, 0045-7,52% +8, 78)/(1+0,0045-8,78) _
=9,4 Br/(m2 x °C).

Takum o6bpas3om, YCTPOMCTBO MO NJIMTE MEPEKPLITUA CTAMKKM U3 LWAaKonemsobeToHa ('00 = 1200
Kr/m3) TonwmHoi 20 MM yMEHbLIWAO 3HAaYeHWe NoKasaTenn TenjoycBoeHUsa NoBepPXHOCTM nona ¢ 13,2
ao 9,4 Br/(M2 x °C). CnepoBaTefNbHO, 3Ta KOHCTPYKUMA MO/Aa B OTHOWEHUM TemnnoyCcBOEHUA

YAOBNETBOPSET HOPMATMBHbIM TpeboBaHMAM, TaK KaK 3HayeHWe MoKasaTesns Tena0yCBOeHus
req
NOBEPXHOCTM He npesbilwaeT | =12 BT/(M2 x °C) - HOpMMPYEMOTO NOKa3aTens Tenjo0ycBOeHMa nona

ONA KUNbIX 30aHWIA.



Mpunoxkenune A
(pekomeHayemoe)

MPUMEP COCTAB/TIEHMNA PA3SAENA "SHEPTO3PPEKTUBHOCTDL"
MPOEKTA OBLLECTBEHHOIO 34AHNA

A.1. cxoaHble AaHHble A1a pacyeTa Tenl103HepreTMYecknx napameTpoBs 34aHns nevebHoro
yypexaeHuma

06Lan XxapaKTepuCTMKa 34aHUA

MAaTnaTa)kHoe 34aHue nedebHoro yypexgeHus. dacag, nnaH U paspes 34aHWA NpUBEAEHbl HA
pucyHKax fA.1 - A.3. B LOKONbHOM 3TaKe pasmeLleHbl KoHbepeHL-3a/, KyXHA 1 NoAcobHble MoMeLLeHus.
Ha nepBom 3Ta)ke - BXOAHAaA rpynna C KoHpepeHu-3a/ oM W 3afamu Aaa CEMWHAPOB, NpUemMHoe
oTZeNeHMe M pectopaH. Ha BTopom 3Taxke - ¢olie c 3anamm gaa cemuHapos, 6ubaMoTeka,
aAMWHUCTPATUBHbIE MOMELLEHUA U oTaeneHue (YHKLUMOHANbHOW AMAarHoCTUKKU. Ha TpeTbem aTaxe -
nabopaTtopus  KAETOYHbIX  TEXHONOTMWA,  LUEHTP  HayyHO-UCCNefoBaTeNbCKMX — nabopaTopuid,
Mmopdonormyeckan nabopatopmsa. Ha 4eTBEpPTOM 3TaXKe - KapAMOXMPYPrMYECKUiA CTaumMoHap Ha 66 Koek.
Ha naTom aTake - onepauMoHHbIl BA0K U peaHMMaLMOHHOe oTAeNeHne. B TexHUYeCKoM 3Taxke noj,
KYMOJIOM - 3a/1 A4/1A TEKYLIMX OMNepaTUBHbIX COBELLAHNA BPayein N KOMHaTa NCUXOI0rMYECKON Pas3rpysKu
nepcoHana.

O0YC 0 BH YIKYLE DIOHTUOXON Jiviinl




PucyHok A.2. naH UOKObHOTO 3TaXKa
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PucyHok A.3. NMpoaonbHbIi pa3pes
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O6uwan BbicoTa 34aHMA 25,3 m, BbicoTa nogsana - 3,6 m. OTanaMBaemas naowaap 3aaHunsa - 18199
M2, B TOM 4Yucsie nonesHaa naowaab - 15241 m2, otanansaemblii obbem 3aaHms - 72395 m3, obuias
naowaab Hapy*KHbIX OrparkAatoLWmMX KOHCTPYKUMM - 14285 m2.

Pexxum pabotbl: neyebHbii 610K (4-M - 5-i 3TaxM) - KPYraocyTouyHo, JiabopaTtopHo-
aAMUHUCTPATUBHbLIN 610K - (1-I4 - 3-1 3Taxku) - 8-yacoBoi pabounii AeHb Npu 5-AHeBHONM pabouel
Heaene, MaccoBble MeponpuATUA (HayyHble KOHbepeHLMK U Ap.) - 8-4acoBOM AeHb OAMH pa3 B Hedenlo.
OaHOBpEMEHHOE HaxoXKAeHue fdei B 34aHuMn: KpyraocyToyHoe - 100 yen., B TeyeHMe 8-4acoBOro
pabouero aHs npu 5-aHeBHoM Hegene - 400 yen., BO BpeMsi Hay4HbIX KoHdepeHuui - 1200 yen.

MpoeKTHbIe pelleHnna 30aHuA

KOHCTPYKTMBHAA cxema 34aHMA - MOHOIMTHbIN KenesobeToHHbIN KapKac ¢ beckanutesbHbIMM
MOHO/IMTHBbIMM NEPEKPLITUAMU U  MOHOAUTHOMW YHOAMEHTHOM NAMTOM B OCHOBaHMM NoABana
TonwmHoi 0,7 m. HapyKHble CTeHbl LLOKOJIbHOTO 3TaXka Kene3obeToHHble ToswmHon 250 - 400 mm.
3ano/IHeHMEe KapKaca NO Hapy)XHbIM CTeHaM MNepBOro 3Taxa - KMpNUYHoe ToawmHoh 380 mm, Ha
OCTa/IbHbIX 3Ta)Kax - MejiKue 6710KM U3 Aayencroro 6eToHa ToNWmMHOM 250 mm naoTHocTbio 600 Kr/m3. Bece
CTEHbl MMEIOT Hapy}KHOoe yTen/ieHMe U3 MUHEepPanoBaTHbIX NAUT M3 6a3anbTOBOro BOJIOKHA, 3aKpbiToe
CHApPY»XW TPAHUTHLIMU MIMTaMM Ha OTHOCe C 0bpasoBaHWMEM BEHTUIMPYEMOMN BO3AYLIHOM MPOCNOMNKM
TO/LLNHOM He meHee 60 mm.

MoKpbITUE 34aHMA BbINOJHEHO B BUAE MOHOJIUTHON Kene3obeTOHHOW NAUTbI, YTenJeHHOMW
MWHEepaNoBaTHbIMM NANTaMM U3 6a3aNbTOBOrO BO/IOKHA C KEPAaM3UTOBOW 3aCbINKOW.

CseTonpo3payHble 3ano/IHeHMA (OKHA, BUTPAXKW, MOKPbITUE Kynosaa) BbINOAHEHbI U3 MepenneTos
M3 a/IlOMUHMEBDLIX CMJIaBOB C 3aNOJIHEHNEM ABYXKAMEPHbIMWU cTeKonakeTamn. CTbIKOBble COeANHEHMUA
MMEIOT Pa3pbiBbl MOCTUKOB X0/1043, BbIMO/IHEHHbIE M3 M/1aCTMACCOBbIX BCTAaBOK.

Ona cBeTonpo3payHbIX 3aNOJIHEHWI Kymnosa MCMOMb3YTCA OAHOKaMepPHble CTEK/IoMaKeTbl C
TPUNAEKC-CTEK/IOM U CTEKIOM C CENEKTUBHbBIM NMOKPbLITUEM.

B 3maHMM npeaycmoTpeHbl BOAAHOE OTOMJeHWe, ropsyee BOAOCHAGXeHWe, NoAKAoYeHue K
CUCTEME LIEeHTPA/IM30BaHHOrO TensiocHabxeHus. Cuctema oTonneHua ABYXTPYOHaAa C  BepxHel
pa3BogKom marucrtpanen. HarpeBaTtenbHble npubéopbl CHabKeHbl ABTOMATUYECKMMM
Tepmoperynatopamm.

B kKopnyce npegycmaTpmBaetcs 0bweobmMeHHas  MPUTOYHO-BLITSXKHAA  BEHTUAALMA  C
MexaHM4YecKnm nobyxaeHmem. MNPUToUYHbIE YCTAHOBKM PacnonaraloTcA Ha LOKOAbHOM U TEXHUYECKOM
3TarKax, BbITAXKHbIE - HAa TEXHMYECKOM 3TaxKe. [PUTOYHbIEe YCTAHOBKM KOMMJIEKTYHOTCA BO34YyX03ab0pHbIM
KNanaHOM C 3N1eKTPONPUBOAOM U 3/1EKTPONOLOrPEBOM, KaflopubepHO CeKLmnen.



KnnmaTtnyeckme n TennosHepreTMyeckne napameTtpbl

CornacHo CHwuI 23-02 n FOCT 30494 pacyeTHaa cpegHAa TemnepaTtypa BHYTPeHHero Bo3Agyxa
npUHMMaeTcA b = 21 °C. CornacHo CHwumI 23-01 pacyeTHasa TemnepaTypa HAPYXHOFO BO34yXa B
XON04HbIA nepuopa, roaa ansa ycnosuit MocKBbl Lou = -28 °C, npoAonKUTeNbHOCTb e = 231 cyt U
cpefHAA TemnepaTypa Hapy)KHOro BO3Ayxa by = -2,2 °C 3a oTonuTenbHbl nepuog. Fpagyco-cyTku

oTONUTENbHOro Nepuoga Dd onpeaenstoTtcs no popmyne (1) Dd =5359 °C x cyrT.

CornacHo CHuI 23-02 pgna 3Tux rpagyco-cyToK HOpmuUpyemoe COnpoTUBaeHMe Tenaonepegade
ONA HAPYXHbIX CTeH erelq = 3,28 m2 x °C/BT, noKpbITMA cheq = 4,88 m2 x °C/BT, orpakgeHuin nog,
oTan/JnMBaembiMM NoABasiaMu 'feq = 3,31 m2 x °C/BT, OKOH 1 APYrMX CBETOMPO3PayYHbIX KOHCTPYKLMIA
Rr':q =0,552 m2 x °C/BT.

CornacHo Tabauue 9 CHulM 23-02 HOpmMpyeMbld yAENbHbIA pacxod TenjoBOM 3HEeprum Ha
req
oTtonneHue nedebHoro yupexkaeHma 0 =31 kOx/(m3 x °C x cyT).

A.2. TennoTexHMYeCKMe pacyeTbl OrParkaatoWmMX KOHCTPYKLMIA

A.2.1. MNnowanm HAPYKHbIX OrpaxKAaloWmMX KOHCTPYKLMMK, OTan/avBaemble naowagb U obbem
3[laHKA, HeobXoANMbIE /1A pacyeTa SHEPreTMYeCKoro NacnopTa, U TENJIOTEXHUYECKME XapPaKTEPUCTUKM
OrpakAatoLLmMx KOHCTPYKLUMI 3403aHUA ONpeaensincb COrnacHo NpoekTy B cooteetcTteumn ¢ CHul 23-02.

ConpoTtusneHua Tennonepegaye orparkAatoWwmx KOHCTPYKUMIA onpeaensannce B 3aBUCUMOCTU OT
Ko/nmyecTBa U maTtepuanos cnoes no ¢opmynam (6 - 8) CHuM 23-02. Mpu 3tom KoapPpULUMEHTbI

Ten0npoBoAHOCTU /15, Bt/(m x °C), uMcnonb3yembix MaTepuanoB [Ans YCNOBMIM 3KcnayaTauuu b:
}ene3obeToH (NI0THOCTLIO Po = 2500 Kr/m3), s = 2,04 Bt/(m x °C); KUpNUYHasA KNnagKa U3 CNAOLIHOMO
KMPMMYa rMHAHOrO 06bIKHOBEHHOIO Ha LeMEHTHO-NEecYaHOM pacTBope ('00 = 18700 Kr/m3), /15 =0,81
BT/(Mm x °C); uemeHTHO-Nec4YaHblin pacTBop ('D0 = 1800 Kr/m3), Z = 0,93 B1/(m x °C); A4enctobeToHHbIe
610KM (’00 = 600 Kr/m3), A = 0,26 Bt/ (m x °C); rpaBuit Kepam3nTOBbIiA (p0 = 800 Kr/m3), A =0,23
Bt/(m x °C); muHepanosaTHble nauTbl npomssoactea 3A0 "MuHepanbHas BaTa" mapku BeHtn batrc ('00
= 100 Kr/m3), A = 0,045 B1/(m x °C), mapku Pyd baTtc B ('00 = 180 Kr/m3), A = 0,048 B1/(m x °C),

mapky Pyd Barre H (70 = 100 kr/m3), 5 = 0,045 Br/(m x °C).

Hapy>KHble CTeHbl B KOpMyce NPMMEHEHbl Tpex TUMOoB.

MepBbil TMN Ha NEpPBOM I3Tae - KUMPNUYHaA Knadka TonwmHoi 380 mMm, yTenneHHas
MWUHEPANoBaTHbIMU NINTaMU BeHTn bBatTtcC TOI'ILLI,MHO% 120 MM, C O6I'|ML|,OBOL|Hb|N\ C/Noem U3 rpaHUTHbLIX
NAUT Ha OTHOCe, 06pPa3yIoWMM C HAPYXKHOM MOBEPXHOCTbIO YTENAUTENA BEHTUAUPYEMYIO BO3AYLUIHYIO
NPOCNONKY TOAWMHON 60 MM. MOCKONbKY MPOCNOIKA BEHTUAMPYEMAs, TO OHa U FPaHMTHaA NAUTa He
y4acCTBylOT B onpeaeneHnn Tenno3aluUTHbIX CBOWCTB CTEHblI. COI'IpOTMBfIEHVIe Tennonepenaye 3TOM
CTeHbl paBHO

RI
° =1/8,7+0,38/0,81 + 0,12/0,045 + 1/23 = 3,3 m2 x °C/BT.

BTopoﬁ TUN CTeHbl NMpumeHeH B OrpaxXXaeHmAX OCHOBHbIX NEeCTHUYHbIX KNeTOK U CTEHOBOIO
orpaxageHua Kynosia W BbINOJIHEH U3 »enesobeToHa TO/'ILLI,MHO[;I 250 MM, yTenneHHoro
MWUHEPANOBATHbIMU MNNUTAMU TO/'ILLI,VIHOVI 135 mm ¢ O6/'|MLI,OBOLIHbIM Cnoem M3 TrpPpaHUTHbLIX NJANUT Ha
OTHOCe. COI'IpOTVIBJ'IeHMe Tennonepenaye 3TOWM CTeHbl paBHO



I
Ry =1/8,7 +0,25/2,04 + 0,135/0,045 + 1/23 = 3,28 m2 x °C/BT.

TPETMVI TN CTEHbI NPUMEHEH Ha 2 - 5-OM 1 TEXHMYECKOM 3TaXKaX 34aHMA U BbINOJHEH U3 MEKNX
A4encTobeToHHbIX 610KO0B TOI'ILI.I,MHOVI 250 mm, yTenneHHbIX MNHEPANOBATHbIMU NIUTAMU BeHTtn baTttc
TOI'ILI.I,MHOVI 100 mm, c OG/]MLI,OBO‘-{HbIM cioem U3 TpPaHUTHbLIX NIUT Ha OTHOCe. COI'IpOTMBI'IEHME
Tennonepenade 3TOW CTeHb! PaBHO

1]
Ry - 1/8,7 +0,25/0,26 + 0,1/0,045 + 1/23 = 3,34 m2 x °C/BT.

CTeHbl NepBoro TMnNa MMerT Naowaab A\N' = 4613 m2 npu obLei naowaam scex pacagos 7081
m2.

CpefHee conpoTuBieHWe Tenaonepeaade cTeH 3aaHua onpeaenstoT no ¢opmyne (10) paBHbIm

R = A, /D (AR
i=1 =7081/(1256/3,3 + 1212/3,28 + 4613/3,34) =
= 3,3 m2 x °C/Br.

MOCKONbKY CTEHbl 34aHMA MMEIT OAHOPOAHYID MHOFOCAOWMHYKD CTPYKTYpYy, TO MPU HaAUyumu
OKOHHbIX MPOEeMOB, 0OpasyloWMX B CTEHAX OKOHHble OTKOCbl, KO3)PUUMEHT TEn/IOTEXHUYECKOMU
OZIHOPOAHOCTWN HaPYHKHbIX CTEH NpuHAT r = 0,9.

Toraa npuBeAeHHOE COMPOTUB/IEHME Tenslonepeaaye CTeH 34aHusA, onpeagensemoe no dopmyne
(11), paBHo

Ro=r"R7=09-33 _; 97 max csbr.

MNMokpbiTHe (A\’ = 2910 m2) 3gaHusA, BbINONHEHHOE B BUAE MOHOJIUTHOMN KenesobeToHHOM NAnTbI
TONWMHOM 220 MM, yTenaeHo ABYMA COAMU MUHEPANOBATHbIX NANT: BEPXHWUIN 3aLMUTHbIA CNOM - NAUTDI
Py¢ Battc B TonwmHON 40 MM U HWXKHWI cnoli - nanTbl Pyd Batrc H TonwmHoi 150 mm. Csepxy
NMOKPbITUE MMEET KEPaM3UTOBYHO 3aCbINKy cpegHel ToAwMHOM 120 MM M LLeMEHTHO-NECYAHYIO CTAMKY
To/IWMHOM 30 mm.

ConpoTtusneHue Tensonepegaye NOKPbITUA COCTaBWIIO

Ry =1/8,7 +0,22/2,04 + 0,04/0,048 + 0,15/0,045 + 0,12/0,23 +

+0,03/0,93 +1/23 = 4,99 m2 x °C/BT.

OKHa ” BUTPaXXM 3[aHMA (AF = 1424 Mm2) BbINOAHEeHbl M3 6/IOKOB C nepennetamu wu3
aJIIOMUHUEBDBIX CM1AaBOB C 3aMOJIHEHUEM M3 [ABYXKAaMEpPHbIX CTEK/IOMNAKETOB C TO/LUMHOM BO34YLUHbIX

r
npocnoek 12 mm. NMpusegeHHoOe conpoTUBAEHUE Tennonepeaaye R, =0,45 m2 x °C/BT.

CeeTonpo3payHoe MOKpbITUE Kynona ('A%Cy = 288 M2) BbINONHEHO U3 BJI0KOB C nepensieTamu us
aNtOMMHMEBBLIX CMNABOB C 3aMO/NHEHMEM W3 OAHOKAMEPHbIX CTEKNOMAKETOB C HAPYMKHbIM CTEK/IOM
TPUMNNEKC WM BHYTPEHHUM CTEKJIOM C CE/NEeKTUBHbIM MOKpbITUEM. [lpuBeAeHHOE COMNpPOTUB/EHME

r
Tenaonepepaye RO =0,6 M2 x °C/BT.
OrpakfieHuna otanaMBaemoro nogsana (Mo M CTeHbl) KOHTAaKTUPYIOT C rpyHTom. OnpeaeneHue
NpMBeAEHHOro COMPOTMBAEHMA Tenjaonepedaye OrpaXkAeHWM, KOHTAKTUPYIOWMX C  TPYHTOM,
OCYLLEeCTBAAETCA NO CneayoLlen MeToaMnKe.



A
Onsa 3Toro orpaxaeHusa, KoHTaKTUpyowme ¢ rpyHtom (1 = 4006 m2), pa3buBatoTca Ha 30HbI
LWMPUHOM 2 M, HAUYMHAA OT BEPXA HAPYKHbIX CTEH NOABaa, KOHTAKTUPYHOLLMX C TPYHTOM.
Mnowaam 30H 1 X CONPOTUBAEHUA TeNaonepeaade

Aﬂ, M2 Rm, M2 x °C/BT
BoHA I ... 634 ... 2,1
BoHa II ......... 592 ... 4,3
Bouma IITI ........ 556 ... 8,06
30Ha IV ..., 2224 . 14,2

MpuBeaeHHOE COMPOTUBAEHME Tenaonepedade OrpaxkAeHUM Mo rpyHTy, onpedensemoe Mo
dopmyne (10), paBHo

Rr
' =4006/(634/2,1 + 592/4,3 + 556/8,6 + 2224/14,2) = 6,06 m2 x °C/BT.

tr
A.2.2. lpuBeaeHHbIN KO3PIMUMEHT Tensonepenaym M yepes HaAPYKHble orpaxaatowme

KOHCTPYKUMK 34aHus onpegenserca no ¢opmyne (I.5) Mpunoxkenma I CHWM 23-02 no npuBeaeHHbIM
CONPOTUBAEHUAM Tensonepesaye OTAENbHbIX OrparkAaloWMX KOHCTPYKUMIA 0B0M0YKM 34aHMA U UX
nAoWaaam

tr
Kn =(5657/2,97 + 1424/0,45 + 2910/4,99 + 288/0,6 + 4006/6,06)/14285 =

= 0,476 Bt/(m2 x °C).

inf
A.2.3. YcnoBHbI KOadduuMeHT Tennonepesaym 3gaHma M , yuuTbiBalOWMIK Tensjonotepu 3a
cyeT UHOUABTPALUMM U BeHTUAAUMKM, onpeaensaeTtca no ¢opmyne (I.6) MpunoxkeHma I CHMM 23-02. Npwu
aTom
yAenbHasA TeNI0eMKOCTb Bo3ayxa ¢ = 1 KA/ (Kr x °C);

P -ogss;

OoTan/InBaemMblit 06beM 34aHUA Vi =72395 m3;

sum
0o6Wan naowanb BHYTPEHHWUX MOBEPXHOCTEM HaPYMKHbIX OrparkAaloWmMX KOHCTPYKLUMIA A =
14285 m2;
CpeaHAA NAOTHOCTb NPUTOYHOrO BO34yXa 3a OTONUTENbHBIN Nepuog onpeaensetca no Gopmyne
(F.7) Npunoxkenusa I CHuM 23-02

hto
Pa =353/[273+0,5(tw +teu)] - 353/1273 + 0,5(21 - 28)] = 1,31 kr/m3;

CpeaHAs KpPaTHOCTb BO34yX00OMeHa 34aHWA 33 OTONUTE/IbHbIA Mepuos PaccYUTbiBAaeTCA Mo
CyMMapHOMY BO3yX00OMEHY 3a CYET BEHTUNALUN U UHPUABLTPaumm no dopmyne (.8) CHuM 23-02

n, =[(L, -n,)/168+ (G,ck ) 11681/(8,V4) (05 )

roe L KONMYECTBO NPUTOYHOTO BO34yXa NPU MEXaHNYECKOM BEHTUAALMM.

Mo nNPOEKTy KOAMYECTBO MPUTOYHOrO BO3AyXa, MOCTyNaloULero Mo 3Taxam, COCTaB/fAeT:
LLIOKOJ/IbHbIN 3TaX - 69298 m3/u, 1-11 atax - 34760 m3/u, 2-i 3Tax - 19240 m3/u, 3-i atask - 30890 m3/y,
4-1 sTaxk - 14690 m3/u, 5-11 3Tax - 37460 m3/4, TeXHUYECKUM 3Tax - 3610 m3/u.

n

V. - 4ucno yacos pa6OTbI MeXaHNYeCKoM BEHTUNAUMMN B TEeyeHne Heaenn; cornacHo



TEXHO/IOTMYECKOMY pPeXumy paboTbl 34aHMA 4-M U 5-i 3TaKM BEHTUAMPYIOTCA C  MNOMOLLbIO

- n
MEXaHNYECKOM BEHTUAALMM KPYI/JIOCYTOYHO B TeyeHue Hegenun 168 4 ( V), ogHa TpeTb NpWUTOKa
LOKOJIbHOTO, 1-ro U 2-ro 3Takel, a TaK¥Ke MPUTOK 3-T0 3Tayka M MOAKYMNONbHOro MPOCTPAHCTBA - B

n < n
TeueHue 40 u B Heaento ( V), ABE TPETU LLOKOJIbHOTO, 1-r0 U 2-ro aTaxeu - B TedeHne 8 4 B Heaento (v );

inf - KONNYECTBO MHPUILTPYIOLLLETOCA BO34yXa B 34aHWE Yepes Orpakaatolme KOHCTPYKUUK B
Hepaboyee BpemMsa - A 06LWeCcTBEHHbIX 34aHWNIN onpeaensaeTca no ¢opmyne

Ginf =0, Sﬂv 'Vhl

,(A.2.2)
1 Vl
h - oTannvMsaemblt 06bem NnomelleHUn 3aaHus, pabotatowmx 40 4 8 Hegento, " =53154 m3;
k - KoadPuUMEHT y4yeTa BAMAHUSA BCTPEYHOrO TEMJIOBOrO MOTOKA B CBETOMPO3PayYHbIX

KOHCTPYKLMAX, PaBHbIN A5 KOHCTPYKUWM C OAMHAPHbIMK nepennetamn k = 1;
n.
inf - yucno yacos ydyeta MHOUNLTPALMM B TedeHWe Hedenu, paBHoe ANA paccMmaTpuBaemoro

spnanma Tt =168 - 'V = 168 - 40 = 128 u.
Torpa

Na - {[(14690 + 37460)168 + (41099 + 30890 + 3610)40 + 82199,8]/168 +
+(0,5x0,85x 53154 x 128)/168}/0,85 x 72395 = 1,48 1/u.

MoacTtaBnAs NpuBeAeHHbIe Bbllwe 3HaYeHus B dopmyny (.6) CHulM 23-02, nonyumm

K::f =0, ZSCnaﬂVVhp:tk/Af”m =0,28-1-1,48-0,85-72395-1,31-1/14285 _
= 2,337 Bt/(m2 x °C).

A.2.4. Obwmii KoappuuMeHT Tensonepedaun 3aaHuA Km, Bt/(M2 x °C), onpeaensertca no
dopmyne (.4) NpunoxkeHua I CHulM 23-02

4 inf
Kn=Kn +Ka' -0 476 + 2,337 = 2,813 Br/(m2 x °C).

A.2.5. Hopmupyemble 3Ha4YeHUs COMPOTMBAEHMA Tensonepedade HAPYXKHbIX OrpaxKaatoLmx
KOHCTpYKLMI cornacHo CHuM 23-02 ycTaHaBAMBAOTCA B 3aBUCMMOCTU OT Fpafyco-CyTOK OTONUTENIbHOTO

D .
nepuoga ¢ pailoHa CTPOUTENHbCTBA ANA KakAOro BuAa orpaxaeHus. B tabavue f.1 npuseneHsi
r

R . o
3Ha4YeHMA HOpMUPYEMbIX " 1 NpMBEAEHHbIX ° COMPOTUBAEHMUIA Tenionepeaaye BUAO0B OrpaxkaeHui
paccMmaTpuBaeMoro 34aHus.

Tabnunuya A.1

R r
BeanunHbl HopMUpyembix 9 1 NpuBeAeHHbIX © COMPOTUBAEHUIA

Tenaonepeaaye snMaos Orpa)KAEHMVI 34aHUNA

N Busa OTpaxmeHus R , M2 x °C/BT r
m.om. req R, M2 x °C/Bt

1 CTeHEl 3,28 2,97




2 [ToKpHTHE 4,88 4,99
3 OxHa 0,552 0,45
4 CTeHH M IIOJI IO TPYHTY - 6,06
5 OcTekJieHMe KyIloJia - 0,6

Kak cnegyeT 13 Tabavubl, 3Ha4YeHUA NPUBELAEHHbIX CONPOTUBAEHUI Tenaonepeaade ANA CTEH U
OKOH HU}Ke Hopmupyembix BenmumH no CHul 23-02. OgHako 310 gonyctumo cornacHo 5.18 CHul 23-02,
TaK KaK 3TW Be/IMUYUHbI ByayT fanee nNpoBepeHbl HA COOTBETCTBME MO MOKa3aTeNto yAeNbHOro pacxosa
TENNOBOM 3HEPIMUM Ha OTOM/IEHME 34aHuUA.

A.2.6. TemnepaTtypa BHYTPEHHEN NOBEPXHOCTU CBETOMPO3PAYHbIX KOHCTPYKLMIA AOMKHA ObITb ANA

t t . t
FOPM30HTA/IbHOrO OCTEK/IEHUA HE HUMXKE TemnepaTypbl TOUKM pocbl 9 :npu it =21 °Cwu Pint. = 55% 4 =

11,6 °C, onA OKOH He HuXe 3 °C npu pacyeTHbIX YCNOBUSX.

o . T
TemnepaTypy BHYTPEHHEN MOBEPXHOCTU HaPYMKHbIX OrparkAeHui "t mpu pacyeTHbIX YCNOBUAX
cnegyet onpenenatb no popmyne

Tint = tint - (tint _text)/(Rll; 'aint) .(A.2.3)
[lnA cBeTONpPO3payHOro Kyrnona

t

Tint =21 - (21 +28)/(0,6 x9,9) = 11,75 °C> ¢ = 11,6 °C;

AnAa OKOH

bt =99 (21 +28)/(0,45-8,7)=8,7°C>3 °C.

CnepoBaTtenbHO, TemnepaTypa BHYTPEHHEN MOBEPXHOCTU CBETOMPO3PAYHbIX KOHCTPYKUMIA Npu
pacyeTHbIX ycnoBuaAx yaosneTsopaeT TpebosaHnam CHuM 23-02.

A1.2.7. O6bEMHO-N/TAaHUPOBOYHbIE XapPaKTEPUCTUKN 34aHUA ycTaHoBAeHbI no CHuM 23-02.

OTHOWeEHWEe NOWAAN HAPYXKHbIX OrparkAatoWwmX KOHCTPYKLUMI OTaninBaeMoOW 4YacTu 34aHuA K
nosiesHon naowaam k:

_ ASUm
k=A"1A _14285/15041 = 0,04.

KoaddunumneHT octekneHHocTn ¢pacagos 3gaHua f:

F=AlAve _ 1424/7081=0,2 < 0,25

(no Hopmam CHuN 23-02).

des
[MoKa3aTesb KOMMNAKTHOCTU 34aHuMAa ¢, 1/M:

des __ psum
ke - A% /Vh =14285/72395 = 0,197.

A.2.8. B 34aHUM NpUMeHeHbI caeaytolime sHeprocbeperatolme meponpuaTuna:

- B KauyecTBe YTENAUTENA OrparkAaloWmx KOHCTPYKUMIA 34aHUA MCNOAb3yoTca 3ddEeKTUBHbIE
TENI0M30MAUNOHHbIE MaTepuanbl ¢ KoabduumeHTom TennonposogHoctn 0,045 Bt/(m x °C);

- B 34aHMKM ycTaHaBAMBaloTCA 3OdEKTUBHbIe [ABYXKaMepHble CTEeKAOMaKeTbl C  BbICOKUM



conpoTUBAEHMEM TeNnonepeaaye;
- B 34aHUN NPeayCMaTPMBAETCA NPUTOYHO-BbITAXKHAA BEHTUAALMA C aBTOMaTMU3aLMEN;
- NPUMEHEHO aBTOMAaTMYeCKOe peryiMpoBaHMe Tenj00TAaYM OTOMMTENbHbIX NPUBOPOB C
MOMOLLbIO TEPMOCTATOB NPU LEEHTPANbHOM PEryMPOBaHNM TENNOBOMN SHEPTUK.

A.3. PacueTbl SHEpPreTMYecKMxX NoKkasaTtesei 3gaHmn

Yy
A.3.1. Pacxog, TensnoBOM 3HEpPrum Ha OTOMJIeHMEe 34aHMA 3@ OTOMNUTENbHbIA Nepuos, Qh , M,
onpeaensetcsa no ¢opmyne (I.2) CHulM 23-02

Qv =[Qy ~Qu+QIV-€15, (q3.1)

rae Qh - obwme TensonoTepu 34aHUA 4Yepe3 HapyXKHble Oorparkaatolime KOHCTpyKuuu, MK,
onpegenaemsole no A.3.2;

Qint
A.3.3;

QS TENNONOCTYN/IEHNA 4Yepe3 OKHA M ¢OoHapM OT CONHEYHOM paguaumMm B TeyeHue
otonutenbHoro nepuoga, M, onpeaenaemsoie no A.3.4;

V - KO3OPUUMEHT CHUMKEHUA TEMJIONOCTYNNEHUIA 33 CYET TEMNJ0BOW WMHEPLMU OrparkaatoLumx
KOHCTPYKLMI, ANA paccMmaTpmMBaemoro 3aaHua v =0,8;

- BbITOBbIE TenNonocCTyn/eHUA B TedeHne oTonuTesibHoro nepnoga, M, onpegenaemole no

é’ - K03¢¢MLI,VIEHT 3¢¢EKTVIBHOCTM aBToperynamposaHMA noaayn Ten10Tbl B CUCTEMAX OTONNIEHUA,
B Kopnyce npuMeEHEHa ,CI,BYXpr6HaFI cncrema otonsieHunAa C TepMOCTaTU4YECKMMWU KpaHaMKn  Ha

oTonuUTeNbHbIX Npnbopax, ¢ =0,95;

ﬂh - KO3pPULMEHT, YUMTbIBAOWMIA AONOJHUTE/IbHOE TensionoTpebsieHne cUCTeEMbl OTOMJIEHUS,
CBA3aHHOIO C AMCKPETHOCTbIO HOMMHA/IbHOTO TEM/I0BOMO NMOTOKA HOMEHK/IATYPHOro pAAa OTOMUTENbHbIX
npubopoB, WX AOOMNOJHUTENbHLIMU TEMNIOMNOTEPAMM YEpPe3 3apagMaTopHble YYacTKU Orpa)kaeHun,
NoBbILWEHHOW TemnepaTypoi BO3Ayxa B Yr/OBbIX MNOMELLEHUAX, Tenaonotepsamu TpybonpoBoaos,

NPOXOAALLMX Yepes HeoTanaAnBaemble NMOMeLLeHUs, ANA 34aHWUIA C OTanAnBaeMbiMU No4Banamm B =
1,07.

A.3.2. Obwue TennonoTepu 34aHWA 3a OTOMMUTE/bHbLIM Nepuog onpegenatoT no ¢opmyne (.3)
CHwuI 23-02

Q, =0,0864k, - D, - A" =0,0864-2,813-5350-14285 _ oo

A1.3.3. bbITOBbIE TENAOMNOCTYNNEHUS B TEYEHNE OTONUTENLHOTO NEpMoaa onpeaenatoT no popmyne
(r.10) CHuN 23-02

Qint = O, 0864qim : th ’ A , (ﬂ32)

roe A Ana 06LecTBeHHbIX 34aHUI - pacyeTHas NaolWaab; onpeaenaemas Kak cymma naoliaaen
BCEX MNOMELLLEHUI, 33 UCKNIOYEHMEM KOPUAOPOB, MEepexoAoB, JIECTHUYHbLIX KNETOK, AUGTOBbIX LIAXT
BHYTPEHHMX OTKPbITbIX /IECTHUL, WU MaHAyCcOB; B pPacCMaTpMBaeMOM 34aHUM MAollaAb KOPWAOPOSB,

JNIECTHUYHbIX KNETOK, MMPTOBLIX LWAXT cocTaBaneT 3316 m2. Toraa A‘ =15241-3316 =11925 m2;

Gine Be/IMYMHA 6bITOBbIX TenaoBblaeneHnn Ha 1 m2 naowagM obuwecTBeHHOro 34aHus,
yCTaHaB/AMBaEeMbIX MO pacyeTHoMy umcay nogen (90 Br/yen), HaxodAalwMXCA B 34aHWUM, OCBELLEHUA,
MeANUMHCKOTO U  ApYyroro TexHo/MorMyeckoro obopyaoBaHMsA, B TOM 4WUCAe KomrbloTepos (no



YCTaHOBOYHOWM MOLLLHOCTK) C y4eTOM paboumx 4acos B Heaento. TennoBblaeIeHMA B TeHEeHNE Heaenu:
OT Nt0AeN, HaXoAALLMXCA B Kopnyce

Q =90(100 x 168 + 400 x 40 + 1200 x 8)/168 = 22714 BT = 22,7 KBT;

OT MCKYCCTBEHHOrO ocBelleHun (¢ KoadduumeHTom ncnonbsosaHus 0,4) Q, = 149,4 kBr;
OT MeAMUMHCKOTO W ApYroro TexHo/orMyeckoro obopyaoBaHUsA; OT KommnbioTepos 897 KBT,

KO3pdMUMEHT NCNONb30BAHMA KOTOPbLIX MO BpeMeHun B TeyeHne Hegenn 0,35, Toraa Q3 =0,35x 897 =
314 kBT.

=(Q,+Q,+Q,)/ A =(22,7+149,4+314)-10° /11925

WUtoro Qi = 40,8 Bt/m2;

Zh TO Ke, uTo B popmyne (1), Zht = 231 cyT.
Torpa

Q. =0,0864-40,8-231-11925 _ 9710560 M1,

A.3.4. TensonoctynieHna 4yepe3s OKHa W (OHAapU OT COJIHEYHON paanauum B TeYeHue
OTOMUTENIbHOrO nepuoga Aas JeTbipex ¢acagoB  34aHMA, OPUMEHTUPOBAHHBLIX MO YeTbipem
HanpasneHuAM, onpegenstotca no popmyne (.11) CHuN 23-02

Q= 7e ke (Al + Al + Al + Al ) + 7y Ky Ay o 05 o)

T T
rae F, Y- K03¢¢MLI,MEHTI:I, y4yunTbiBaOWne 3ateHeHNE CBETOBOro npoema COOTBETCTBEHHO

OKOH WU OCTeKNEeHMA KynoJsia HenpospadyHbiIMU 3SN1€MEHTaMM, ONA 3aNOJIHEHUA CTEK/N0NaKeTaMn B

T =T
OJMHapHbIX allOMUHUEBbIX NepenaeTax % =0,85;
ke Ky y
, - KO3pPULMEHTbl OTHOCUTENbHOTO MPOMNYCKAaHUA COJIHEYHOW paguauuu  ans
CBETOMPONYCKaoLWMX 3aM0JHEHNIN COOTBETCTBEHHO OKOH M Kynosa: ANa ABYXKaMepPHbIX CTEK/NONAKeTOB

k
OKOH F = 0,76; gnAa OAHOKaMepHbIX CTEK/IONAKETOB C BHYTPEHHWM CTEK/IOM C CEe/IeKTUBHbIM
k
nokpbitnem % =0,51;
AFl, AFZ, AF3, Ay - naowWwaaun ceetonpoemoB $pacagoB 34aHUA, OPUEHTUPOBAHHbBIX MO YeTbIPeEM

HanpaB/ieHUAM, Aey =174 m2; Acz =613 m2; Aes =155 m2; Aes =482 m2;

Ay

(R PO PO y y
1, 2, E ) 4 - cpegHAA 3a OTonUTEe/NIbHbIM nNepuon Be/IMYNHA COJSTHEYHOU paauvauunm Ha
BepPTUKa/IbHblE NOBEPXHOCTU NpwU AEﬁCTBMTEHbeIX ycnosmax O6J'IaHHOCTVI, OPUNEHTNPOBAHHAA MO

yeTblpem dacagam 34aHun, ANnsA ycnoBuii MoOCKBbI L = 43 MO/ m2; I, = 835 MOx/m2, 15 = 1984

M/ Mm2; L, =835 Mx/m2;

naoLwaab CBETONPOEMOB Kynona, A%CV =288 m2;

| . .
hor . cpegHAA 3a oTonUTEeNbHbIM Nepuos BeNNYUHA CONNTHEYHOUN paanaunnN Ha TOPU3OHTA/IbHYIO

o |
MOBEPXHOCTb NPU AEUCTBUTE/IbHbIX YC/I0BUAX 061a4HOCTH, A1 MockBbl  Mor = 1039 M/ m2;

Q,=0,85-0,76-(43-174+835-613+1984-155+835-482) +0,85-0,51-1039- 288 _
=923862 M.



y
Qh no

3Han 3HaYeHWs COCTABAAOLMX TENONOTEPL U TENONOCTYN/IEHUI B 34aHWUE, ONpese/um
dopmyne (A.3.1). Pacxos Tenn0BOM 3HEPTMM 33 OTONUTE/IbHBIN Nepuos, paBeH

y
Qi =[18605762 - (9710560 + 923862) x 0,8 x 0,95] x 1,07 = 11260254 M.

A1.3.5. PacuyeTHbIN yaenbHbIA pPacxod, Tena0BOM 3HEPrMU Ha OTOM/IEHUEe 34aHUA 38 OTONUTE/IbHbIN
des

nepuoa, 9h , KOX/(m3 x °C x cyT), onpegensaetca no ¢popmyne (I.1) CHuM 23-02

des _ 103 103
q, =10°Q; /(V, / D,) =10°-11260254 /(72395-5359) _ 29 KIK/(M3 X °C X cyT).

Ona nAaTUaTa)KHOro 1e4ebHOro yupexaeHna HopMmupyemoe 3HavyeHue coriacHo Tabaunue 9 CHulM
23-02 paBHO

req

h =31 kx/(M3 x °C x cyT).

CneposatenbHO, TpebosaHus CHuM 23-02 Bbino/IHAOTCA.

A.3.6. UcxogHble AaHHble, 0O6bEMHO-MAAaHUPOBOYHbIE, TEMNIOTEXHUYECKME U ISHEpPreTUYeckue
rnokasaTenn 34aHUA 3aHOCATCA B 3HEPreTMYeCcKUi nacnopT 34aHuA, ¢opma KOToporo npuseseHa B
Mpunoxxenun [, CHul 23-02.

3AK/TIOYEHUE

Orpakpalolime KOHCTPYKLUMM 5-3Ta’KHOro 34aHuA N1e4ebHOro  yuyperkaeHUs COOTBETCTBYIOT
TpeboBaHMam CHuIM 23-02.

CTeneHb CHUWXXEHMA pPacxoga SHepPrMM 3a OTONUTE/IbHLbIA MNepuos paBHA MUHYC 6,45%.
CnepoBaTenbHO, 3aaHMe oTHocuTcA K Knaccy C ("HopmanbHbIn') no sHepreTuyeckon 3ppeKTUBHOCTM.

N [lokazaTenun HopmMmupyeMere PacuerHue
o.I. 3HaUYeHUs 3HaYeHUs
1 TeMnepaTypa Ha BHYTPEHHEN

IOBEPXHOCTHU OCTEKJIEHUS,
°C: F F
OKOH Tay >= 3 Tay = 8,7
int int
scy scy
KyIoJjia Tay >= 11,6 Tay = 11,75
int int
2 [lokazsaTenb KOMIAKTHOCTHU - des
3maHusg k , 1/m k = 0,197
e e
3 PacueTHBM YyHOEJIbHEI Pacxon req des
TEINJIOBOM DBHEPTIUM Ha q = 31 q =29
OTOIJIEHME 3BOaHMA 3a h h
OTONUTEJILHEIN INepuon J ,
h
xIx/ (M3 x °C x cyT)
4 ConpoTUBJIIEHME TEIJIO—
nepemaue R , M2 x °C/Br:
o)
req des
CTEHOBEIX OT'PaXIeHUM R = 3,18 R = 2,97
o) o)
req des
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