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IIPENUCJIOBHE

Iloco6ue pa3paboTaHO Ha OCHOBAHWM pe3yJIBTaTOB TEIUIOTEXHHYECKHMX MCCIe-
AoBaHH# 3arnyGneHHbix coopyxeHu#i (3C) KOTIIOBaHHOIO THIIA H OIBITA NIPOEK-
THPOBaHMA CHCTEM OTOIUIEHHA B 3THX COOPYXEHUAX.

B IlocoGuu npHBefeHbl MaTepHaiibl, HEOGXOMHMbIE H JOCTATOUHbIE JUIA OIpe-
OEeNEHHA TENJIONOTEPs MOMELICHHH OTAENbHO CTOALMX 3ariayGlIeHHBIX ONHO- M
MHOTI'05TaXKHbIX COOPYKEeHMIA, a TAK)Ke FOJIOBOrO pacxoda TEIUIOThI Ha OTOIUIEHHE.

Temnonorepn 06beKTOB IPaXAaHCKOH OGOPOHbI, PaCNONOXKEHHbIX B IOBa-
JIaX Ha3eMHBIX 3[0aHHH, paCCYMTHIBAIOTCA NO ykasanuam CHull 2.04.05-86.

ITocobue paspa6Gorano I'MIPOKOMMYHZOPTPaHCOM — KaHA., TEXH. HAyK
O. B. Ycenkoes.

3aMeuaHHA H nmpeiokeHHs 1o Ilocobuio MPOCHM HanpaBnATb MO afpecy:
125212, MockBa, Kponwraprckuit 6yimBap, 7a, I'nnpokoMmyHaoprpasc.



1. OBIME NOJIOKEHHA

1.1. IpuBenennsie B IIocoGHH 3HaYeHHS TEIUIONOTEPh PACCUNTAHBI C YUETOM
H3MEHEHHA B TeYeHHe Trofia IJIHMaTHYeCKMX BO3JICHCTBHAH Ha OTIHYAIOLIHECH
6obILIOH TEIUIOBOH MHeplMed orpaxienua 3C Npy NOCTOAHHOH TeMIepartype
BO3yXa B IOMeELIEHUAX,

B kayecTBE pacueTHBIX NMpPH ONpeNeeHHH MOBEPXHOCTH HarPeBaTeNkHBIX IPH-
60poB CHCTEM OTOIUIEHHMA, BbIGOpe OGOPYHNOBAHHMA HCTOUYHHKOB TerwiocHabxe-
HHA, FHAPABIIHYECKOM pacyeTe TPyGONpOBOAOB OTOIUICHHA M TEIUIOBBIX CETEH
NPHHUMAIOTC MAaKCHMATIBHDIE TEIUIONOTEPH, KOTOPBIE HMEIOT MECTO NOCie Hau-
Gosee XOJIONHOM NIATHIHEBKH.

1.2. Onpenenentsie ¢ nomouusio [Toco6Hsa MaKCHMANIBHBIE TEIUIONOTEPH OTHO-
CATCA K INepHOAY NOCTOAHHOH 3KCIUTyaTauMu coopyxeHusa. IlepBoHayanbHbIA’
nporpeB (,HaTON™) OrpakIeHHH H IPYHTOBOTO MAacCHBa OCYIUEeCTBIAETCA, KaK
NpaBwiIo, BO Bpema crpourtenscrba 3C.

1.3. Hacrosmee IlocoGHe pacnpocCTpaHsercs Ha oraruiuBaeMble 3C npsaMo-
YTONBHOTrO OYEPTaHHsA B IUIaHE M pa3pe3e, HMeIOIHE TOJMUMHY NOKpbITHA / OT
0,5 go 2,5 M, pasmephl B IJ1aHe He MEHee BbICOTbI COOPYXKEHHsA NPH BapHAHTaX
nocapxH 3C: BepX of6CHINKH B OMHOM YPOBHE WIH BBIILE NOBEPXHOCTH 3eMIIH,
BpE3Ka B CKJIOH, HO NIPH yKIloHe 0OChINKH He Gosee 1:6, pacnonoxXeHHble B KITH-
M3aTHYECKHX palioHax C pacqe'mon TEMIIEpaTypPoil HapyXHOro BO3flyXa #; , OT
muyc 10 o Mumyc 50 °C.

Ha 3C, pacnonoxeHHbie B paitoHax BeUHOH MEP3JIOTHI, @ TAKIKE IyIA OMelle-
Huil ¢ pacueTHo# TemIlepaTypoii Bo3fyxa B MoMeumeHHax Hke 5 °C Ilocobue
He paclpoCTpaHAeTCA.

1.4. PacyetHas TemIlepaTypa BO3[yXa B NOMEIUCHHAX ¢, °C, B 3aBHCHMOCTH
OT Ha3HaYeHHA MOMeELUEHHA MPHHHMaeTca Io Tabn.l. B y6exuinax, B moMelueHH-
AX U1 YKPbIBa€MBIX, pacueTHasA TeMIlepaTypa BO3[iyXa IIPHHHMAETCA 10 yClIo-
BHAM IKCIUTyaTallMH 3THX NOMEILECHHA B MHPHOE BpeMs, HO He MeHee 4YeM Ha
3 °C BBIE TOYKH pOCHI Hapy>XHOTO BO3/lyXa NO NapaMeTpam A pna rerioro
NepHoaa rona M He Huxe 10°C.

Tabnunal

ToMmeeHue 4.°C
Kabunerni,urrabHblie ¥ cnyxebHble 20
Yannl CBA3M, BLMHCTHTETBHAIE LEHTPAI, JHCIIETYEPCKHE TYHKTH 19
ManarTe! K H3ONATOPHI MEITYHKTOB 21
OnepausoHHble MEQITYHKTOB 23
Jlnst MeanepcoHana 20
KoMHarsl oTabIXa 20
Kopunopnt 18-20
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Ipooosxenue raba. 1

Momemenne t,°C
CrosioBhle, KyXHHK 20
Maummunie 3anu [I3C, TpaHchopMaTopHbie, AKKYMYATOpPHbIE 18
37eKTPOLMTOBHE 19
CannponyckHHK (6e3 FETHEHHYECKOTO Aylila) 20
Turnesmueckuit oy 22
CaHHTapHBIE Y3Nb 18
NpendguniTpos 1 GpuwiIsTPOBR-NOrnoTHTENEH 22
BeHTHNMMOHHbIE, HACOCHbIE, XONONMIIbHLIE CTAHITME 18
Tam6ypsl BXomoB 22

1.5. Pacuernas TemmepaTypa HapyXHOro BO3MyXa fj ., °C, npuHmMaerca
no CHuII 2.04.05-86 no napamerpaM B Ans X0IOAHOTO MepHONa rofa (Cpeatsas
Temneparypa HauGosee XONOOHON NATHIHeBKH obecnevenHocThI0 0,92).

2. TEIUIONIOTEPH YEPE3 OIPAXIEHMA

2.1. C nenbio oGneryeHns BHNMCICHHA MO ONMpPEAENICHHIO TEIUIONOTEDPh Yepe3
orpaxgennss 3C CoCTaBeHbl rpadUKH TEIJIONOTEPh Yepe3 YCIIOBHBIE 30HbI, Ha
KOTOpbIe pa3/ienieH BHYTPEHHHH IepUMETD COOPYIKeHHs .

JI5151 OfIHOITaXKHBIX COOPY>XeHMi (uepT. 1) — JBe 30mHbI:

1 30Ha — NOKPBITHE KON G + [ (uepr. 2);

2 30Ha — cTeHa Q,, 1 (uepr. 3).
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Jna gBYX3TaXHBIX COOPYXeHHH (UepT.4) — ueThbIpe 30HbI:
1 30Ha — nokpeiTHe ¢, (4epT. 5);
2 30Ha — CTeHa BEPXHETo 31aXa Oy, ypy, (4€PT. 6);
3 30Ha — CTeHa HIDKHEr 0 3TaXa Oy, 4y pyy (U€pT. 7);
4 30Ha — non 45 (1abn. 2).

Tabnunga 2

4 °C -10 | -15 | -20 | -25 | ~30 | -35 | —40 | 45 | -50

4, Bt/m? 0,35 0,8 1,2 1,65 1,9 2,2 2,5 2,7 29
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Yepr. 4. Pa36usKa ua 30HB! OrpaxaeHMil ABYXITANHOIO COOPYKEHHS

2.2, Ha rpadmkax u B TabNHue /Ui IOKPBITHA U NoJIa (CM. vepT. 2, 5, Tabu. 2)
NMpHBeeHbI 3HAYEHHA YNEIBHBIX TeIIonoTeps ¢, Br/M?, a wis cren (cM. uepr.3,
6, 7) — Temronoreph yepe3 1 M cTenst Q,,, B1/M, BIONb OCH HapyXHO# CTEHBI
B FPaHHLIAX COOTBETCTBYIOLIETO 3TaKa. B 3HaueHuAX Q,, y4TeHbI YBeIHYCHHbIE
TEIVIONOTEpH B yIJIax.
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2.3. Ha BcnioMoraresnisiom rpaduxe (uept. 8) NpuBefeHbl yCpenHeHHbIE 3Ha-
YEHMA YNEIBHBIX TEIUIONOTEPh Gpyy s Br/m? (uepe3 CTeHy Ha yyacTKax BGIH3H
MEX1y3ITaXHOTO NepeKpbiTHa ABYX3FaxHOoro 3C), KOTOpbie HCMONB3YIOTCA B
pacuerax no ¢opmynam (4), (5).

2.4. Ha rpadmxax 3HaueHus TemwionoTepb ONPENENSIOTCA B 3aBUCHMOCTH OT
TONLIMHBI MOKPHITHA H KIIMMATHUECKOT'O PaiiOHA CTPOMTENILCTBA COOPYKEHHS,
B TabJ1. 2 — TONBKO OT KJIMMATHYECKOTO PaioHa.

2.5. TomuyHa NOKppITHA A, M, N3MeEpPsAETCA OT BHYTPEHHEeH MOBEPXHOCTH MO
TONIKAa BEPXHEr0 3TaXa [0 HAapYXHOH NOBEpXHOCTH oGchinkm (cM. uepr. 1, 4).

2.6. KnumaTHueckHit paitoH CTPOHTE/ILCTBA XapaKTePH3YeTCH PpacyeTHo# Tem-
TlepaTypoii HapYXKHOTO BO3MyXa g ., °C (m. 1.5).

I'paduku Ha ueprt. 2, 3, 5 8 ¥ Ta6J. 2 BHIMONHEHB! AJIA 3HaYEHUi 14 ¢ OT MH-
Hyc 10 o mumyc 50 uepes 5 °C.

Jns 3HaueHHH Iy ., OTIMYHBIX OT NPHBEMCHHbIX B I'PadHKaX, BEHIHHLI § H
O, MOXHO ONpeIeNATh HHTEPIOIAHE.
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2.7. 3HaueHMA MaKCHMaIbHBIX TEIUIONOTePb Ha rpapmkax (uepr. 3—8) u B
Ta6J1. 2 NOMyYeHb! LA CNENYIOWHX YCPEAHEHHBIX YCIOBHH H IapaMETPOB:
a) ycpemiemmn xoachmxmem TEIUIONMPOBOAHOCTH IPYHTa H Or paXqlaloLIMX
KOHCTpYKIMit A = 1,75 Br/(M - °C) ;
6) BenHyHHa conpomnneum TEIUIOBOCTIPHATHIO Y BHY TPEHHHX NOBEPXHOCTEH
orpaxaenyit R, 5, M? - °C/Br:
cTeHa, noronok — 0,115;
NOJ H YYaCTKH orpa:xnemnﬁ, npHMbIKaloume K yriy, — 0,17,
B) Be/IMUMHA CONPOTHMBJIEHHA TEIUIOOTOAYE Y HAPY KHOH MOBEPXHOCTH MOKPbI-
THA
Rexr = 0,043 M? - °C/Br;

r) BbicoTa 3Taxa H = 3,0 m;

) TeMmiepaTypa Bo3[yXa B OMelleHmsx #; = 20 °C.

2.8. B 1ex cmyvasx, xorpga mus ﬂPoeKmpyemoro COOPY>XEHHA YCJIOBHS IO
ONHOMY WJIK HECKOJIbKHM IT0Ka3aTeJIAM OTIIHYAIOTCA OT NMpHBENeHHbIX B 1. 2.7,
K 3HaUeHHAM g, H Qm' g7 HaHJIeHHBIM 110 rpadHkam H 1abn. 2, mpu Heobxonu-
MOCTH MOJNYYHTb Bojiee TOUHBIH pe3yJbTaT, CllefyeT BBOOHTb KOPPEKTHPYIOIHe
MIONPaBKH,

2.9. Ecnu o JaHHbIM H3bICKAHH 1<oa¢¢mmeur TEIUTONMPOBOMHOCTH MECTHBIX
TPYHTOB A, ; He paBen 1,75 B1/(M - °C), a B KOHCTpYKIH OKPBITHS HMEIOTCs
CIIoH (Iennon:sonﬂnnomm, BO3JIYIIHbIE MPOCTOHKH H T. n) KO3QPHIHEHTDI
TEIUIONPOBONHOCTH KOTOPhIX oTHyatorcs ot 1,75 Br/ (M - °C), To Tewionorepy
yepes OrpaKIeHHS criefyeT OnpenenATs no GopMynam:

a) s rpaduKoB 4epT. 2K 5

R 2
qk '-Qg R QgKR 3 BT/M ’ (1)
6) mna rpaduios yepr. 3,6, 7
)\SOI
Om, k =Cm, g~ — = Om, gKx, B1/m; Q)
B) mis 1abn. 2
Qk = qux’ BT/Mzi (3)

rne 9y, Qm, k — 3HaYEHHUA TEIUIONOTEPb, COOTBETCTBYIO-
Me 3afaHHBIM Ul NPOEKTHPYEMOro
COOPYXKEHHS YCTIOBHSAM;
qg, O, g — 3HAYCHHA TEIJIONOTEDh, OMPEIENseMble
no rpajuxam uept. 2, 3, 5-8 u mo
Tabn. 2;
R=R;p+R oyt Ry = 0,158+0,57Th — Tepmuyeckoe CONpOTHBIEHHE NOKPBI-
THA TOJMUMHOW 4, PacCUMTaHHOE IO yC-
nopuam n. 2.7 a, 6, 8,

13



Ry =Rjps + Rex; + ZR; — NEHCTBHTENIBHOE TEPMHMUECKOE COIPO-
THBJIEHHE TIOKPBITHA;

agecy R;= 6/-/)\/- — TepMHYECKOE COMpPOTUBJIEHHE /-TO CIOA

NOKpbITHA (8; — TomuMHa cnod, M;
Aj — KO3 QHIMEHT TeTONPOBOIHOCTH
cios, Br/(m-°C), npunumaeMslit no
CHHIT 11-3-79** u 1abn. 3);

0,158+ 0,57h
Kp= — K03$HUMEHT, YUHTBHIBAIOILMA 1eACTBH-
R; .+ R, ,+ZR;
ins ext / TEJIbHOe TEPMHYECKOE COINPOTHBJIEHHE
TIOKPBITHA;
Ky = 0,57 Ayy; — KO3bDHIMEHT, yUHTHIBAlOLMGE TEILIO-
NPOBOAHOCTb MECTHOrO I'PyHTa, KOTO-
pas NpMHHMMaeTcs 1o 1abm. 3.
Ta6nuua 3
Cpennsasa Koadpduunent YnensHag Koadduunenr
I'opHas nopona, INIOTHOCTh, | TEIDIONpPOBOM- | TEIUI0EMKOCTEH | TeMiepaTypo-
TpYHT 7, xr/m? nocrn,  |C, I/ (xr°C)| mpoBopHoCTH
A, Bt/ (M°C) a, M3/4
Basansr 2900 3,50 0,88 0,0048
I'pasuT 2700 2,70 0,92 0,0041
na6a3 2700 2,40 0,76 0,0044
Ksapuur 2600 4,29 0,80 0,0074
THeitc 2700 3,13 0,92 0,0045
Cranen 2600 1,97 0,84 0,0035
CmHMCTRI CriaHer; 2400 0,93 1,01 0,0013
ITecqaHnk 2400 1,73 0,84 0,0030
UssecTHAK 2300 1,11 0,88 0,0019
3B ECTHAK-DAKYLISTHH K 1400 0,64 092 0,0018
Tyd n3BecTKoBLI 1300 0,52 092 0,0014
Men 1780 0,68 0,92 0,0014
I'pyHT, % BNOXHOCTH:
[TIHHACTBI — 8 1400 0,73 1,13 0,0019
18 1800 1,54 1,76 0,0017
40 1850 1,74 2,26 0,0015
necyaHeit — 2 1350 0,56 0,80 0,0021
8 1400 0,90 1,05 0,0024
15 1800 1,88 1,55 0,0024
25 1850 2,04 193 0,0022
KsapueBbit mecok 1600 0,46 0,84 0,0020

cyxoft
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2.10. Ecnu BbicoTa 51axa H He paBHa 3,0 M, TO IeACTBHTENbHBIE TEIUIONOTEPH
yepe3 CTEHb! OMIHO- M ABYX3TaXKHBIX 3C, BEPXHUX M HIDKHHX ITaXeH MHOTO3Tax-
Heix 3C cnefmyer BHIYKCIATD No GopMyIte

Qm, H =Qm, gt 9% mew (H -3,0), Br/m. 4

Temwtonorepn Yepes CTEHbI CPENHMX dTaied MHOrodTaxabix 3C MoryT GbiTh
BBIYHCJIEHBI O opMmyIle

Qm, H= qg, mt, wH’ BT/M- (5)

2.11. Beicoty 3taxa , M, JIelyeT ONpeneIIATh:

omHO3TaXKHOro 3C — 1O pa3Mepy MexXAay BHYTPEHHWMH NOBEPXHOCTAMH
MOTOJIKA M MoNa;

BepxHero (HIKHero) staxeil MHorosraxHoro 3C — no pasMepy OT BHYTpeH-
Heil TOBEPXHOCTH NIOTONKA (I10J1a) /IO OCH MEX/IY3TaXKHOTO NEPEKPHITAS;

cpemero 3Taxka muorostaxxoro 3C — no pasMepy MexXIy OCAMH MexXmy-
3TaXHBIX NIePEK PHITHIA.

3navenus H u h, M, npuHHMaIoTCA ¢ TOwHOCTHIO 110 0,1 M.

2.12. Ecnn Temmepatypa BO3AyXa B NOMEILEHHH f; oTHuaercs ot 20 °C, 10
TEIVIONOTEPH Yepe3 O PAKIEHUA ClIeyeT ONPeneNaATs no dopMynam:

ar = a4, K, Br/m?; (6)
f-t Om,k = Qm 1 K4 B1/M, @)
rae K; = 70:-_ K03 (PHIMEHT, yIHTHIBAIOUMHA 1 eHCTBHTENBHYI0 TeMIepa-

Typy BO3[yXa B NOMeILECHHH;
! — 1eMmeparypa cpennl, C KOTOpOH IPOHCXOMHT Tersioo6meH
uepes orpaxnenue, ° C.

2.13. IIpu onpepeneHHH BeIMUMHbI NONpaBKH K; K TEITIONOTEPAM yepe3 MOK-
PBITHE H IIOJ MOTYT GbITb HCNIONIB30BAHBI 3HAYECHHUSA TEMIEPATYPhl Cpenbl (I H Iy)
BBIYMCIIEHHBIE C Y9€TOM TEIDIOMHEPIMOHHBIX CBOMCTB NIOKPBITHA H IPHBEIEHHbIE
B 1abn. 4.

Tabnuua 4

t,,°C,ana3Copu h,m 1£,°C, ana 3C

ty,°C
de 05 | 1,0 | 1,5 | 20 | 25 | 30 | ommo | mmoro-
FTDKHBIX | ITOKHBIX
Myc 10 -135|-100] 45| os| 30| 40| 100 13,0
. 20 240 -19,0| -13,0] -8,0 | -5,0 | —4,0 6.5 9,0
30 -345| -285 | —22,0|-16,0 [-13,5 |-12,0 3.0 5.0
Y40 —455 | -38.0 | -31,0 |-24,0 |-2255 |-21,0 | -05 1,0
.50 —57.0 | —475 | 405 |-345 |-31,0 [-29.5 | 4,0 -30
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s qg (o + f)» ONpedenseMbiX MO rpaduKy 9epT. 2, HCNONb3YETCA BENHIH-
Ha K, MOKpBHITHA, TaK KaK BIHMAHHE HAa PE3YNbTAT pacueTa TEIDIONOTEph 4epes
1071 HEBEJIMKO.

TIpuGNHKeHHble 3HAUEHHS TEMIepPaTyphl Cpefdbl I CTEH OFHO3TAKHBIX
H BEPXHET0 3TaXa MHOTO3TAXHBIX COOPYXEHHH CieflyeT ompenensare no ¢op-

Myne
tw = (tc— tDfH) + 15, °C, ®)

roe flH)= %% — 14 ogHO3TaXHBIX 3C;

fH)= -(nT_i%?hﬂ — A BEpXHHX 3Taxell MHOro3TaxHsix 3C;

3[1€Ch 1 — YHCIIO ITAXKEH.

Temneparypa cpefipl 1A CTEH CPeHHX H HIDKHErO ITMKeH NPHHUMAETCA
paBHOH ¢ 11 MHOrO3TXHBIX 3C.

2.14. PacueTHble TemnoNoTepH uepe3 HapyXXHble OrPKHACHHA [UIA KaXHOro
3HAYEHHUA [, M C YUETOM yKa3anhil mm. 2.9—-2.11 cneyer BbMHCIATS MO GopMy-
JIaM.

a) pas I 30Hb1 (CM. yepr. 1, 4)

qd=quRKt,BT/M2; )
6) nna 2 u 3 30 (cM. uepr. 1,4)
Om,d = Om, 1 KxK¢, Br/m; (10)
B) 1 4 30Hb! (CM. uepr. 4)
44,0 = 95, K2 K, Br/m’. (¢9))

3. TEIUTIONOTEPH NMOMEMEHHA 3C

3.1. TemwionoTep PacnoNOXeHHbIX Y HApPYXHOH CTeHbI MOMelleHHH OHO-
sTaxHbix 3C, BepxHero WIM HiKHero 3Taxeil MHorostaxwbix 3C cremyer onpe-
OeNIATh o popmyTie

Q= Aq4 10, q,B1, (12)

roe A=la, M,
3nech / — IyTHHA HApYXKHOM CTEHBI, B IIpefeaX NOMEIICHHA, M;
a — pa3Mep NOMEILEHHUA N0 HOPMATH K HAPYXXHOIt CTeHe, M.
3HaueHns BeMMWMH gy U O, g BHIWHCNAOTCA No ¢dopmynam (9)-—(11),
a [UIS YNpOIIEHHBIX PAacyeTOB ONpENENATCA No rpaduxam uepr. 2, 3, 5-8
H 1abn. 2.
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3.2, TerronoTepH pacrnoIOXKEHHBIX Y HapYXHOH CTEeHbI MOMEIUEHHH CpeIHHX
3TaXeil MHOTO3TaXXHBIX COOPYKEHHIl CefyeT onpefeaTh no popmyie

Q =10, 4,Br. (13)

3.3, lna onpenesieHHA TeIDIONOTeph CPeHMX NOMEINEHHH ONHO- WIH OBYX-
sraxcHbiX 3C, He HMELMX B YUCIIe OrPAKACHUH HAPYXHBIX CTeH, U3 dopMyms
(12) ciemyeT HCKIIIOUKTb BTOPOE CliaraeMoe,

3.4. Iowanp M JIMHeHHBIE pa3sMepbl HapYXHBIX OrPaXIEHHH IpH pacuere
TEIUIONOTeph MOMeIeHHH OMXKHBI ONPeNeNIATECA M0 CTPOHTEIBHBIM YepTexXaM
Clley101HM 06pa3om:

3HaueHMA / [UIA HeyTNIOBBIX NOMeEIleHHH — MO pa3sMepaM MeXIY OCAMH
BHYTPEHHHX CT€H, IJIA YIJIOBBIX NOMEWIEHHH — MO pa3MepaM OT BHYTPEHHHX
MIOBEPXHOCTEH HapYXKHBIX CTeH OO OCell BHYTPEHHHX CTEH;

3HaYeHUA @ — IO pa3MepaM OT BHYTPEHHHX IIOBEPXHOCTEH HapyXHbIX CTeH
110 OCel BHYTPEHHHMX CTEH HIH MeX/Y OCAMH BHYTPEHHMX CTeH.

JluHeiHble pa3smepbl cCllemyeT NPHHUMATh C TOUHOCTbIO Ao 0,1 M, a IIowanu
HApY>XXHBIX Or paxaeHuit — no 0,1 m2.

3.5. lna ynoGcTBa MpOM3BOACTBA BbrMMc/IeHMA mo dopmymam (12), (13)
NpH oONpedeleHHH TeIUIONOTeps rpymibl Homemennd 3C pexkomeHmyeTcs
COCTABJIATH pacyeTHyIo TaGi. S.

Ta6bnuua$
Tomewesne
t;,°C I, A,m? Aqy B I , B , B
HoMmep 'Haﬂmeuo- 1 M| oM M 44, BT Om qd» BT | O, BT
BaHHe
1 2 3 4 5 6 7 8 9

Tpadmi 1, 2, 4, 5 3aNONHAIOTCA MO MAHHBIM CTPOHTENIBHOM YacTH IMPOEKTa,
rpada 3 — B COOTBETCTBHM C yKasaHMAMH N. 1.4, rpada 6 — no pesynbraram
BoMMCIeHun A, B rpadnl 7 # 8 3amMchIBaeTCA Pe3yIbTAT NEPEMHOXEHHs BEITHIMH
COOTBETCTBEHHO M3 rpad 6 M 4 Ha 3HaueHWA PAacUCTHBIX TEIDIONOTEph Yepes or-
paxpeHus, a B rpady 9 — pe3ynbTaT CIOXKeHHs BEIHIHH H3 rpad 7 u 8.

Tpu pacuerte Teronoreps cpemiux nomemenuit 3C rpada 8 He 3anonuaercs,
a 1A PacroNIOXEHHbIX Y HAPYXKHOX CTEHBI NOMEIIEHHH CPe[HEro 3TaXa MHOTO-
3TAXHBIX COOPYKEHHH He UCTIONb3YIoTCA Irpadbl S—7.
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4, TOIOBON PACXOI TEIUIOTbI

4.1. TopoBoit pacxopn, TemtoTsl Ha otomwieHHe 3C MoxeT GITH ompenenex no
dopmyie
Q)ea=317Q[a+B(1,6 —h)],TIx, (14)
rae O — TeIIONOTEPH COOPYXKeHHA, kBr;
h — TONUMHA [IOKPBITHA, M;

@, § — IMIHpHYECKH¢ KO3(UUMEHTHI, onpeaensemble Mo rpadukam vepr. 9,
B 3aBHCHMOCTH OT KJIMMAaTHYECKOTO PaifoHa ¢ ..

o B

ot
0,120
N
AN
055 N ons
\
3
4 o
AN =halbat
v 0,105
AN
0.5 V. Yepr. 9. I'paduxu 3aBHCHMOCTH
. koadpramentos auf ors,
—\ 0100
X
X
II \
0,095
y 4
045 ; \‘
X
0,090
4 X
7/ AN
7 —N\0085
0401
A
0,080
5 20 25 30  -35  -40 454, C

Bemmmna Qye, YMMTHIBa€TCA MpH MPOBEACHHM TEXHMKO-)KOHOMHYECKOTO
aHanu3a MO ONpeleseHHIO 1eneco06pasHOCTH NPHMEHEHHMA J1eKTPOOTOIUIEHHA,
NpM NpOEKTHPOBAHHH CKJIANIOB TOINIHBA [yisi OTONHMTENBHOA KOTENbHOH M Ap.

5. MPUMEPBl PACYETOB

Mpumep 1. PaccumTtams  TernomoTepd NOMENICHHA IBYXITaXHOTO 3C,
¢dbparMeHTbl IUIZHOB BEPXHET0 W HHDKHETO 3TaXeH KOTOPOrO IMpHBEOEHBI Ha
. - [-)
4ept. 10. Pafion cTpouTenscTsa — MuHCK, 73 o = — 25 °C.
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BepxHuu amax

Temneparypa BO3- j

Ayxa BO BCeX TNoMelle-
mAx ;=20 °C. Ton-
HMHa TIOKphITHA h =
= 1,6 M. Bricota xax-
poro staxa H = 3,4 m.

Namnpie 0 k03ddu-
IMeHTe  TeIUIONPOBOJ-
HOCTM MECTHOTO TpYHTa
OTCYTCTBYIOT (npuHu-
MaeM A go; = 1,75 B/

/(M- °C).

Pewerue:

-

1. To rpajpukam 60
Yept. 5—8 HaxomyMm s ,
td,e=—25°C H h= HuxHuu 3éng»(
= 1,6 m: -
dg . = 34 B/m?;
Cm, g, upw = 38 B/m;
Om, g, unw = 20 Br/m; !
g r= 1,65 BT/M2; “ 7
g, mt, w = 5,0 Br/m>. = @
2.lo  ycnoBusam @
opHMepa KR =Kx = - ﬁ"‘—-
w1 6.0 45 [15
3. Mo popmyne (4): Yepr. 10. ®parMenTsi niaHOB 3Taxced

O, H, upw = 38+5 (3,4 —3) = 40B1/m;
O, H, unw = 20+5 (3,4 —3) = 22 Br/m.
4. PacueTHbIE TEIUIONIOTEPH Yepe3 OrpaXkAeHHA PaBHBI:
4, .= 34Bi/M*;
Qr;, d, upw = 40 B1/m;
Qm, d, unw = 22 B1/m;
a4 ;=165 Br/m2.
5. CocraBnsieM pacyeTHyIo Tabi. 6 TeIUIONOTEPb NOMELIEHHH.
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Ta6bnuua 6

INomelueHune
t,°C ILm a,m A, Mm? Aqq, Bt 1Qm d. BT Q, Bt
HOMep HaUMeHOBaHUe
Bepxuuii 3Tax
111,112} Cnyxe6GHas xom- 20 6,0 6,0 36,0 36-34 = 1224 6:40 = 240 1224 +240 = 1464
HaTa
113 IIpuemuan 20 6,0 6,0 36,0 1224 (6+6) 40 =480 1704
120, 123 | Kopunop 20 1,5 7,5 11,2 381 - 381
121 Mau6opo 20 45 6,0 27,0 918 - 918
122 Cnyxe6GHas koM- 20 6,0 6,0 36,0 1224 - 1224
Hata
124 CexpeTHast 4acTb 20 3,0 45 13,5 459 3:40= 120 579
131 Komuara pexyp- 20 45 45 20,2 688 45-40= 180 868
HOTO
HwxHuii 3Tax
207 JIA3 20 6,0 13,0 81,0 81+1,65 = 137 6-22=132 137+132 =269
208 Annapartnas 20 6,0 6,0 36,0 59 132 191
209 Tenexc 20 6,0 6,0 36,0 59 (6+6) 22 =264 323
215 341 20 45 4,5 20,2 33 - 33
216 Kopunop 20 1,5 1,5 11,2 18 - 18
217 Macrepckas 20 45 3,0 13,5 22 - 22
218 IBM 20 7,5 6,0 45,0 74 165 239




MNMpumep 2. Paccuntars TeIIONOTepH moMemeHuii oosraxHoro 3C, dpar-
MEHT IUIaHa KOTOPOTo COOTBETCTBYET IUTaHYy BepXHero 3Taxa Ha yept. 10.

Pajion cTponTemscTBa ¢ fq, . = —31 °C. Temmepatypa Bo3myXa #; B HOMeIIe-
HHAX:

Homep nomerueHus 1;,°C
111 23
121 21
120,122 20
112,113,123,124 19
131 16

IToxphITHE COCTOHT M3 CJICHAYIONIHX CIOEB :
o6cpmka [Mecmbm IPYHT — CyI/IHHOK A; = 1,45 Br/(M-°C)] — 0,6 M;
npe!mpylonmu cnoit [ mecok A, = 0,90 Bt/ (M°C)] — 0,3 m;
3aUMTHBE OTOH, CT/DKKa, MOAYKJIOHKa [ GetoH A3 = 1,86 Br/ ™M°0)) -
—-0,2 m;
IUTATa MOKPHITHA [ Xene306eToH A4 = 2,04 Bt/ (M-°C)]} — 0,4 m.

O61as TomumHa noKpbiTua h = 1,5 M. Beicora staxa H = 3,0 m.

Pewenue:
1.Tlo rpapmicam uept. 2,3 pnn £, , = —31 °Cuh= 1,5 M HaxomuM:
dg,(c+NHN < 43,5 BT/(M2 '°C);

Qm,g’ 15 = 53 BT/ (M-°C).

2. Borumcnsem koabduuvents Kg u Ky @

0,158+0,57-1,5
Kg = = 0,84;
0,3 0,4
0115+0043+—0—6-+——+12— —_—
1,45 090 186 2,04

Ky = 0,57-1,45 =083,

3. 1o Tabn. 4 uHTepnONAUMEH ONpenenaeM:
t,=-229°C; tr=2,7°C.
4. Tlo dpopmyne (8) BbrumCIsEM:

05-3 o
=(-229-27) +2,7 = -58°C.
t; —t
S. Borumcnsaem 3xauennsa K, = 207 (1a6n. 7):
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Tabnuuna 7

Kosdduunent K mpi t;, °C
Bun orpaxnesus
23 21 20 19 16
TokpbITHe 1,07 1,02 1,0 0,98 0,91
CreHa 1,12 1,04 1,0 0,96 0,84

6. Mo ¢popmynam (9)—(11) BpMHCIAEeM 3HaYeHHS pacyeTHBIX TEIUIONOTEPh

yepea orpaxqenus (Tabu. 8):

Tabnuua 8
PacueTHRle TeIDIONOTePH NOKPHITUA 4 (c+]) Bt/M2, u
Bup orpaxpenus creHn Qm,d, 15 BT/, 1ipu 2,,°C
23 21 20 19 16
MoxpeiTHe 39,1 37,3 36,5 35,8 33,25
Crena 49,3 45,7 44,0 42,2 36,95

7. CoctaBnisieM pacyeTHyIo Tab1. 9 TelonoTeps NOMeICHHH.
Tipumep 3. Onpenenuts fans TIO rennonorepu OMHO3TAXAOTO 3C pasmepom

B IutaHe 36X48 M, pacnonoxeHHoro B Mockse (td e = —26 °0).

22

Boicora 3taxa H = 3,0 M, TOMNKHA TOKPbITHA h=12m.
Pewenue:

1. [To rpaduxam yepr. 2, 3 HAXOAUM:

Ao (cvf)= = 50 B/m?;
Om,g 15 = 49 B1/m.

2. Tennonotepu 3C paBHbI:

Q=36-48.50+2(36 +48)49 = 94 630 Br.
Tpamep 4. OnpenesmTs rogoBoi pacxop, TemwoTst miA 3C no mpumepy 3.
Pewenue:
1. ITo rpaduxam uepr. 9 HaxomuM Ko3pumenTsI a M f WA g ¢ = —26 °C:
a= 048, = 1,06.

2.Tlo dopmyne (17) BbMHCHAEM:
Qyea = 31,7 - 94,63[ 0,48 — 0,106 (1,6 — 1,2) ] = 1312,7 TIx.
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Tabnuuna9

MomelueHne
t;,°C Lm am A, M2 Aqg, Bt 1Qm,d, BT 0, Bt
HoMep HaHMEHOBaHHE
111 OnepauuoHHas 23 6,0 6,0 36,0 36-39,1=1408 6-49,3=296 1704
MeanyHKTa
112 AmmnapatHas YC 19 6,0 6,0 36,0 36-35,8=1289 6+422=253 1542
113 3BM 19 6,0 6,0 36,0 36-35,8=1289 6 +6)42,2=506 1795
120 Kopunmop Men- 20 1,5 7,5 11,2 11,2:36,5=409 - 409
NyHKTa
121 INanara MeANyHKTa 21 45 6,0 27,0 27-37,3=1007 - 1007
122 Cnyxe6Hoe nome- 20 6,0 6,0 36,0 36-36,5=1314 - 1314
LUEeHHE
123 Kopunop ¥C 19 1,5 1,5 11,2 11,2-35,8=401 - 401
124 | PerympoBounas 19 3,0 45 13,5 13,5-35,8=483 3-42,2=127 610
131 TeXHONMOrHYecKoe 16 45 45 20,2 20,2-33,25=672 4,5-36,5=164 836
noMmeilleHHe




IIPHJIOXEHUE

Cnpasgounoe
OCHOBHHE BYKBEHHBIE OBO3HAYEHMS

1. BEJIMYHHbI

q — ynenbHbie TeIUIONIOTePK WIM IUIOTHOCTH TEIIOBOTO NMOTOKA Yepes 1 M?,
Br/m?;
Qi — TEIIONOTEPH WIH TEIUIOBOH NMOTOK yepe3 | M CTEHBI B rpaHMuax 3Taxa,
Br/m™;
Q — TeIIONOTEPH NOMEILEHUsA, COOpYXeHns, BT;
t — TemnepaTypa Bo3ayXxa, °C;
h — TonUMHA OKPBITHA, M;
H — BBicoTa 3TaxKa, M;
A — Wowanp orpaxnesus, M” ;
a, | — pa3Mepbl IOMeLLEHNUA, M;
\ — k03¢ dHImeHT TemwonpoBomHocTH, B/ (M°C);
R — tepmuueckoe conpotunnesue, M2 -° C/Br;

2. HHOEKCbI

€ — Hapy>XHbIi;
i — BHYTpEHHMH ;
d — pacueTHbI;
& — BenWuMHa, ompefieNnseman o rpaduxam uepr. 2, 3, 5—8 u a6u. 2;
k — BemiuuHa, NpHBENieHHaA K YCIOBHAM NPOEKTHPYEMOTrO COOPYXKeHHA;
¢ — NIOKPBITHE;
f —non;
W — CTeHa;
Is — ogHO3TAXMOE COOPYXKEHHE,
uUpw — BEPXHHH 3TOX IBYX3TAKHOTO COOPYKEHHA;
unw — TO e HIKHHI;
mt — ycpefHEeHHbIH,
ins — BHYTpEHH#AS NMOBEPXHOCTb OT PAXKICHHA;
ext — TO Xe HapyXXHasd,
$0i — IpyHT;
J — HOMep CNIosi MHOTOCJIORHOTO MOXPLITHA
yea — ronoBoOM.
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THITIPOKOMMYHIIOPTPAHC MHHXHJIKOMXO3A PCOCP

Tloco6ue no pacyeTy TEWIONOTEPd NOMelLeHnH 3ariTy GieHHBIX
coopyxeHull rpaxaaHCcKoi 06opoHs!
(x CHulIl 11-11-77* u PexoMeHZaUHAM No npoeKTHpoBatxio 3I1Y)
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KIIACCHOUKATOP CTPOMTEJIbHLIX HOPM H NNMPABHIJI

Hacronumii Knaccuduxarop ycraHaBnuBaeT pa3gesieHHe CTPOHTENbLHBIX HOPM M npa-
BMJI Ha § 4ACTeR, KaXKAaA H3 KOTOPbIX AEIMTCH Ha IPYNMbI.

KnaccudukaTop nmpeaHasHayeH [N YCTAHOBNEHHA cocTaBa M oGosHauenus (umdbpa)
CTPOMTENTBHBIX HOPM H MPAaBHII.

liudp momxedm cocToAT M3 6yks ,,CHHIT”, HOMepa dactu (opma wmdpa), HOMepa
rpynmel (nBe uudpbi) H HoMepa RoKymenTa (aBe uudpLI), OTAENIEHHBIX OOHH OT APYIoro
TOUKAMH; OBe nociemuHe unudpbl, NPUCoOeqHHAEMbIe Yepe3 THPe, 0603HaYAIOT OBe Nocnen-
Hue uMPpbI TORA YTBEPXKAEHMA NOKyMenta. Hanpumep, ,,CHuII 2.03.05-82".

Homepa mokyMeHTaM NPHCBaHBAKTCA B NMOPANKE PErMCTPALUMH CKBO3HbIE B Ipemenax
KaXJOH TPpymIbl HIM B COOTBETCTBHHM ¢ Pa3pabGOTAHHBIM NMepeuHeM AOKYMEHTOB H8HHOM
rpynmsi.

1. Opranndaunn, ynpaBense, 3IKOHOMH KA
T'pynnot

01 CHcreMa HOPMATHBHBIX AOKYMEKTOR B CTPOHTENLCTBE

02 OpraHM3anus, METOZOJIOTHA H IKOHOMHKE NPOEKTHPOBEHHA H HIDKECHEPHDBIX H3bICKAHMIA
03 OpraHM3aiMA CTPOMTENLCTBA. YNIPABIIeHMEe CTPOHTELCTBOM

04 HopMbi NMPOAO/HKMTEILHOCTH NMPOSKTHPOBAHHA H CTPOHTENLCTBA

05 IKOHOMHKA CTPOHTEIILCTBA

06 TlonoxeHHs 06 OpraHM3auMAX H AOJDKHOCTHBIX JIHIAX

2. HopMbl NpoexXTHPOBaHMA

I'pynno

01 OG6iupie HOpMBI MPOEKTHPOBAHHUA

02 OcHoBauua H GyHHAMEHTBI

03 CrpouTenbHble KOHCTP yKUHMH

04 HipkenepHoe o60pyaOBaHKE 3MAHHIA M COOPYXeHMil. BHeumMe cetd

05 CoopyxeHMA TPAHCIIOPTa

06 THOpOTeXHMYECKHE H 3JHEPreTHUYECKHEe COOPYXKEHHA, MENHMOPATHBHDbIC CHCTEMbl H
COOpPYXEeHHA

07 TInaHMpOBKaA H 3aCTPOMKA HACEJIEHHbIX MYHKTOB

08 Kunbie u o61IeCTBEHHDIE 3TAHKA

09 [lpoMbilUTeHHBIE MPERANMPHATHA, MPOH3BOACTBEHHbIE 3RAHHA H COOPYKEHMA, BCIOMO-
raTejJbHble 30 aHKA. IHBeHnTapHble 3XaHUA

10 CempcxoX03ANCTBEHHbIE NPEANPHATHA, 30aHHA H COOPY XKEHHA

11 Cxnanosi

12 Hopmnl oTBOAA 3eMeNDb

3. Opranusaung, MPOX3BOACTBO H NMpHeMKa paGoT
I'pynnot

01 OO6imme npapKNa CTPOMTEIBHOIO NPOUIBOOCTBS

02 OcHoBaHMR H QYHIAMEHTBHI

03 CrpouTerbHble KOHCTP Y KI[HH

04 3amHTHBbIE, H3ONALMOHHbIE H OTAEIOYHbIE NOKPBITHA

05 Huxenepnoe ¥ TexHONoOrnyeckKoe o6opyxoBaHHe H ceTn

06 CoopyiXeHHA TPAHCNIOPTA

07 I'HopoTexXHHUECKHE H 3HEPreTHYecKHMe COOPYKEeHMSI, MEJIMOPDATHBHBIC CHCTEMBI H
COOpYyXKEHHA

08 MexaHu3auMsa CTPOHTENBHOrO NPOH3BOACTRE

09 [IpoM3IBOOCTBO CTPOMTENBHbIX KOHCTPYKIMI, H3[1eJMil H MATEPHATIOB

4. CMerHbIEe HOPMBI

CoctaB M o0603HaueHMe CMETHBIX HOPM H TNPAaBHJI YCTAHOBJIEHb! MOCTSHOBJICHHEM
Foccrpor CCCP or 18 Hiona 1982 r. N° 162.

5. HopMbi 3aTpaT MaTepHaNbHbIX H TPYAOBBIX PECYpPCOB
I'pynnot

01 Hopmml pacxopa MaTepnasnos

02 Hopmnl noTpe6GHOCTH B CTPOHTEIBHOM MHBEHTApE, HHCTPYMEHTE H MEXAHM3IMAX
03 HopmMMpoBauMe K OIUIaTa MPOEKTHO-H3LICKATEIIBCKUX paboT

04 HopmmpoBaHMe H OIUTATa TPY[Aa B CTPOHTENLCTBE
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