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Mpeancnosune

Lienn n npuHumnel cTaHgapTm3auumn B Poccuiickoin @egepauym yctaHosneHbl ®efgepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TeXHMUYECKOM perynnpoBaHnMmn», a npasuia NpUMMEHEHUs HauMoHaNbHbIX
cTtaHgapToB Poccuiickoin depepauun — FOCT P 1.0—2004 «CTtaHaapTu3auua B Poccuiickoli ®epepauun.
OCHOBHbIE MOMTOXEHNA»

CBejeHus o cTaHgapTe

1 PA3PABOTAH YupexaeHneMm «Hay4yHo-uccnenoBatesibCkuii UHCTUTYT CTPOUTENbHOMI husmkn Poc-
CUICKOW aKkafieMnn apXnTeKTypbl 1 CTPOUTENBHBIX HAYK»

2 BHECEH TexHn4yecknm KOMMTETOM Mo cTaHAapTu3aunm TK 465 «CTponTeibCTBO»

3 YTBEPX/EH VI BBEJEH B JEVICTBVE Mpukaszom ®efepansHOro areHTCTaa No TEXHUYECKOMY pery-
nupoBaHuio n meTponoruy ot 15 aekabps 2011 r. No 1556-cT

4 HacTosawmii ctaHgapT paspaboTaH ¢ y4eTOM OCHOBHbIX HOPMAaTUBHbIX NOMOXEHU MeXAYyHapOoAHOro
cTtaHgapta NCO 14683:2007 «TennoBble MOCTUKN NpU CTPOUTENLCTBE 34aHni — JIHeliHaa Tennonepeja-
ya — YnpoLleHHble MeToAbl U cTaHAapTHble 3HayeHus» (ISO 14683:2007 «Thermal bridges in building
construction — Linear thermal transmittance — Simplified methods and default values. NEQ»

5 BBEJEH BIEPBbIE

NHopmauus 06 M3MEHEHMSAX K HACTOsLWEMYy cTaHAapTy Ny6/MKyeTcs B eXerofHo n3gaBaemom
MH(OPMaLMOHHOMYKa3aTene «HaunoHabHble CTaHAapThi», aTe KC T U3MEeHEHUt NNoNpaBok — B exemMe-
CAAUHO M3aBaeMblX MH(DOPMALMOHHbIX yKa3aTensix «HaunoHanbHble cTaHfapThi». B ciyuae nepecmoTtpa
(3amMeHbl) UM OTMEHbI HACTOSLLEero cTaH4apTa COOTBETCTBYOL €€ yBeAoM/eHe 6y jeT ony6/MKoBaHO
B ©KEMECAYHO U34aBaeMoM MHDOPMaLMOHHOM yKa3aTene «HaluoHas bHble cTaHgapThi». COOTBETCTBY-
ol as MHchopMaLysi, yBeJOM/IEHNE M TEKC Thl pa3MeLLalnTcs TakxKe B MH(OpPMaLoHHoi cucteme o6Lero
no/ib30BaHUs — Ha ohuLManbHOM caiiTe defepasnbHOro areHTCcTBa No TEXHUYECKOMY PeryimpoBaHuio u
MeTposiornm BceTu IHTepHeT

© CraHpapTuHdopm, 2012

HacTosuii cTaHfapT He MOXEeT GbITb NO/IHOCTLIO UK YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe 0huLManbHOro U3gaHus 6e3 paspelleHns ®efepasbHOro areHTCTBa N0 TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiorum
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BBepeHne

HacTosawuii ctaHfapT ycTaHaBiMBaeT MeTOAbI onpeseneHuns TeNN03alUTHbIX XapakTepUCTUK orpaxia-
IOLLIMX KOHCTPYKLUIA 34aHNIE M COOPYXEHWIA B COOTBETCTBMU C TpeboBaHUAMU PefepanbHoro 3akoHa No 384-03
oT 30 aekabps 2009 r « TeXHUYECKMNIA periaMeHT 0 6e30MacHOCTU 34aHUiA M COOPYXXEHUIA», COrNacHO KOTOPOMY
3[,aHNA N COOPYXEHUS, C OAHON CTOPOHbI, flO/HKHbBI UCKOYaTb B NPOLecce aKkcnayatauum HepaunoHanbHbIi
pacxof, aHepreTMyeckmx pecypcos, a ¢ APYroil — He co3faBaTb YCN0BUA ANA HELOMNYCTUMOro yXyZALleHus
napaMeTpoB cpefbl 06UTaHWA N0LeR 1 yCNoBNii OCYLLECTBNIEHNA Pa3/INYHbIX TEXHO/IOTMYECKMX NPOLLECCOB.

HacTosawuii ctaHfapT paspaboTaH ¢ Lebio NoATBEPXKAEHNA COOTBETCTBUSA TENIOTEXHNYECKNX XapakTe-
PUCTUK HAaPYXHbIX OrpaXAeHNi 34aHN U COOPYXXEHUA HOPMATUBHbIM 3HAYEHUSAM 1 Tpe6oBaHNAM KOHTPONSA
3TUX Nokasartesnei cornacHo [1Jc yuetom TpeboBanuii FTOCT P 51380 n FOCT P 51387. HacTtosAwuii cTaHgapT
no3BONSieT OLEHUTb YPOBEHb TEMMO3ALLUTbI OrpaxaloLwmnx KOHCTPYKLMIA Npyu NnpuemMke 34aHuii n nocnegyo-
Levi aKcnyaTauum, HaMeTUTb MepPoNpPUATUSA NO NOBbILLEHWIO YPOBHS TENI03aLLUTbI 34aHNI B Clyvae OTK/OHe-
HUS 3HepronoTpebeHnsa oT AeNCTBYIOLMX HOPMATUBHbIX TPE6OBaHWIA.

B pamkax peanunsauun degepanbHoro 3akoHa No261 -®3 o1 23 Hosi6psi 2009 r. «O6 aHeprocbepexeHnm n
MOBbILIEHNN 3HEPreTnyecKoin acpheKTUBHOCTU» HACTOALLNIA CTaHAapT ABAsSeTCA OAHMM U3 6a30BbIX CTaHAap-
TOB, 06€ecneymBalLLMX TEMNNOTEXHUYECKMMN NapamMmeTpaMmn 3HepreTMYecknin NacnopT 1 aHeproayauT akcnnya-
TUPYEMbIX 34aHUIA.
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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

KOHCTPYKUNN CTPOUTENBbHbLIE OIPAXAAKWME HEOAHOPOHbIE
PacueT npuBeAeHHOro cCONpoTUBAEHUA Tenaonepegaye

Dissimilar building envelopes. Calculation of reduced total thermal resistance

faTta BBegeHnsa — 2012—05—01

1 O6nactb NpUMMeEHeHUs

HacTtosAwuiicTaHgapTycTaHaBNnBaeT MeTOAbl pacyeTa NprvBeLeHHOro CoNnpoTUBAEHUS Tennonepesaye
HEOAHOPOAHbIX OTPAXAAIOLLNX KOHCTPYKLMIA NOMELLEHWNI XUbIX, 06LECTBEHHbIX, aAMUHUCTPATUBHbIX, ObITO-
BbIX. CE€/IbCKOXO35ACTBEHHbIX, MPOVN3BOACTBEHHbIX 34aHWI 1 COOPYXEHUIA, a Takke COBOKYMHOCTW Orpaxaato-
LLMX KOHCTPYKLMIA, OTAENALWNX BHYTPEHHU 06beM 34aHNA OT HAPYXXHO cpeapl.

B 3aBrCMMOCTM OT TUNa orpaxaatoLei KOHCTPYKLUUW N TENNOTEXHNYECKUX HEOAHOPOAHOCTEN, BXOAALMNX
B CTPYKTYPY OrpaXAeHns, HacToALWMIA cTaHAapT npeanaraeT MeToAbl TeN0TEXHMYECKOro pacyeTa 0606LLeH-
HOI Tenno3awmnTHOW XapakTePUCTUKN TENNOTEXHNYECKN HEOAHOPOAHOTO OrPaXAeHns, pa3aensaioLwero npo-
CTpaHcTBa C pas3IMyHbIMU TEMNEpPaTYPHO-BAAXHOCTHbIMU cpegamu (B npegenax o4HOro nomeLLeHns, rpynnebl
cocefHVX MOMeLLeHNA, aTaxa, Bcero pacafa 3faHns, orpaxaeHunin, KOHTaKTUPYIOLLMX CHAPYXW C TPYHTOM, U
T. 4.). HacToawuii ctTaHgapT Takke yunTblBaeT B TEM/IOTEXHUYECKNX pacyeTax HapyXHbIX OrpaXaeHunii Takme
BUAbI TENNOTEXHNYECKNX HEOAHOPOAHOCTEMN, Kak MPUMbIKaHWNA 3/1EMEHTOB OrpaxaeHns 34aHus (HapyXHble 1
BHYTPEHHVE YI/bl, MPUMbIKAHWNSA CTEH K NOKPbLITUAM 1 NEPEKPLITUAM NEPBOro 3Taxa Haf X0M04HbIM NMOABaIOM
WN YIOXEHHBIM NO TPYHTY, NPUMbIKAHNE HaPYXHbIX OTPAXAEHNIA K BHYTPEHHVM), U OTAE/bHbIX 3/1IEMEHTOB
HapyXHbIX OrpaXgeHuii (CTbIkKMW MeXAy COCefHUMW naHensiMu, OTKOCbl MNPOEMOB, CBS3N  Mexay
06/1MLO0BOYHBIMY CI0AMUN OFPaXKAEHWA).

2 HopmaTuBHbIE CCbINKN

B HacTosWwem cTaHgapTe UCMO/b30BaHbl CCbISIKU Ha cneayoLme ctTaHaapTbl:

FOCT P51263—99 MMonuctuponbeTtoH. TexHuyeckue ycnosus

FOCT P 51380—99 OHeprocbepexeHne. MeToabl NOATBEPXKAEHNSA COOTBETCTBMSA NokasaTtenen aHep-
reTmyeckoin athhekTVBHOCTU IHEPronoTpedAsoLLeli NPOAYKLUN NX HOPMATUBHbLIM 3HAYEHNAM

FOCT P 51387—99 3SHeprocbepexeHue. HopmaTtnBHo-meToAnYeckoe obecneyeHmne. OCHOBHbIE NOJIO0-
XeHns

FOCT 11024—84 T[laHenu CTEeHOBble HapyXHble 6ETOHHbIE N Xee306eTOHHbIe A5 XUbIX N 06LecT-
BEHHbIX 34aHunii. ObLme TeXHNYeckne ycnosus

FOCT 11118—2009 MaHenn 13 aBTOKNABHbIX A4ENCTbIX 6ETOHOB AN HAPYXHbIX CTEH 34aHNA. TeXHK-
yeckue ycnosus

FOCT 13578—68 [MNaHenu n3 nerknx 6eToOHOB Ha MOPUCTbLIX 3aM0THUTENSAX AN HAPYXHbIX CTEH NPON3-
BO/ACTBEHHbIX 34aHuWi. TexHnyeckue TpeboBaHus

FOCT 19010—82 Bbnoku cTeHOBble GETOHHbIE M Xene306eToHHble ANs 3aaHunii. Obue TexXHUYeckmne
ycnosus

[OCT 21562—76 [NaHenu meTanMyeckue c ytenautenem n3 neHonnacra. O6uime TexHuyeckue ycrno-
BUSA

FOCT 23486—79 MMaHenu metaninyeckme TPEXColiHble CTEHOBbIE C YyTenMTenem u3 neHononnype-
TaHa. TexHuyeckue ycnosus

N3paHne ohuymnanbHoe
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FOCT 24594—81 [MaHenn 1 610K1 CTEHOBbIE U3 KUPMNMYa U Kepamnyecknx kamHeid. O6LLmne TeXHUYeckme
ycnosus

[OCT 25485—89 BbeToHbl A4euncTble. TexHuyeckne ycnosus

FOCT 25820—2000 BeToHbI fierkne. TeXHUYeckme ycnosus

FOCT 26254—84 3paHua n coopyxeHua. Metoabl onpefeneHns COnNpoTUB/IEHUA Tennonepegadve
orpaaaroLnmx KOHCTPYKLWI

FOCT26602.1—99 B/IOKMOKOHHblEnABeEPHble.MeToAblonpeaeneHnaconpoTuBeHnaTenonepejaye

FOCT 30494—96 3paHns xunble nobLiecTBeHHble. [NapameTpbl MUKPOKINMATA B NOMELLLEHUAX

FOCT 31310—2005 TMaHenn CTEHOBble TPEXC/OMHbIE Xeie306eToHHble ¢ 3heKTNBHbIM yTennuTe-
nem. O6Lne TeXHNYeCcKue ycnosus

FOCT 31359—2007 BeToHbl A4encTble aBTOK/IaBHOro TBepAeHunsa. TexHuveckune ycnosus

FOCT 31360—2007 W3penvs cTeHOBble HeapMUPOBaHHbIE N3 SHENCTOro 6eToHa aBTOK1aBHOIO TBep-
AeHunsA. TexHuyeckne ycnosus

MpumeyaHune — MNpyn NONb30BAHUN HACTOSAWMM CTaHAAPTOM Lenecoo6pa3Ho NPOBEePUTbL AeliCTBNE CCbINOY-
HblX CTaHAapTOB B WHPOpPMAaLMOHHOW cucTteme o6WEro Nonb3oBaHWA — Ha oduumnanbHoOM caiiTe depepanbHOro
areHTCTBa N0 TEXHWYECKOMY perysimpoBaHnio 1 MeTPosIoTun B cCeTu VIHTEepHeT Uan No exerogHo nsgasaemomy nHopma-
LMOHHOMY yKa3aTenio «HaluunoHanbHble CTaH4apTbl», KOTOPbI 0NY6/INKOBAH N0 COCTOSIHUIO HA 1AHBapPSA TekyLlero roaa, u
No COOTBETCTBYIOLUM €XeMeCAYHO n3faBaeMblM WHPOPMALNOHHbLIM yKazaTensm, ony6/NKOBaHHbIM B TeKylieM rogy.
Ecnn ccbiNoyHblli cTaHfapT 3aMeHeH (M3MeHeH), TO Npu No/b30BaHWN HACTOSAWMUM CTaHAapTOM cieAyeT pyKOBOJCTBO-
BaTbCA 3aMEHSALWUM (M3MEHEeHHbIM) CTaHA4apTOM. Ecnu cCbiNoYHbI cTaHAapT oOTMeHeH 6e3 3amMmeHbl, TO MOMI0XeHue, B
KOTOPOM flaHa CCbl/Ika Ha Hero, NPUMeHseTCA B YacTy, He 3aTparnBatoLieit 3Ty CCblnky.

3 TepMuHbl 1 onpeaeneHns

B HacToslLeM cTaHapTe NPUMEHSIOT crieyloLne TEPMUHbI C COOTBETCTBYOLLUMU ONpeaeneHnsmMn:

3.1 Tennonepepaya: lepeHoc TennoTbl OT OAHON OKpyXawlleli cpefbl 4Yepe3 OrpaxgaroLyto
KOHCTPYKLMIO K APYTOii OKpyxXatoLLeli cpege.

3.2 HapyxHas orpaxgatwLias KOHCTPYKUUA 3aaHnsA: KOHCTPYKTUBHbIA 3/IEMEHT 34aHus, 3alluLato-
LM BHYTPEHHEE MPOCTPAHCTBO, BKOTOPOM MOAAEPXKMBalOTCA TpebyemMble napaMeTpbl MUKPOK/IMMATa, OT BO3-
[eNCcTBUIN Hapy>XHOW cpefpl.

3.3 nuHeliHasa TenoTeXHMYeckass HEOAHOPOAHOCTb: JIMHelHasA 30Ha MpUMbIKaHWS ABYX Orpaxaat-
LLMX KOHCTPYKUMIA, BANSIOLLEr0 HA N3MEHEHME TeNI0BOro NOTOKa, MPOXOAALLEr0 Yepes Hapy)XHOe orpaxaeHune
(CTbIK MeXay coCefJHMMMN NaHenssMu, yrosa, o6pa3oBaHHbIli U3 ABYX HAPYXHbIX OTPaXAEHWA UM HAPYXHOMO
OorpaxAeHusi C BHyTPEHHMM, OTKOC MpoemMa, CoeAnHUTeNbHOEe Pebpo BHYTPU OTpaxXaeHus u ap.).

3.4 TouyeyHas TennoTeXHUYeCKass HEOAHOPOAHOCTb: JIOKasibHbI COEANHUTENbHbIV 3N1EMEHT MHO-
rOC/IOAHOTO HapPYXXHOT0 OrpaxaeHunsi, 06ecneynBatoLLNin ero KOHCTPYKTUBHYIO LLeIOCTHOCTb 1 MOBbILWAKLWLni
TEN/10/10TEPU B 30HE 70 NPOXOXAEHUA (TMOKME CBA3N, 406N, LUNOHKM N APYrie ToYeYHble COeQUHEHNS, NPO-
xogslme yepes Ten0U30AALUOHHbIE C/ION OrpaXaeHns ).

3.5 ycnoBHoe conpoTuBneHne Tennonepegaye orpaxgatouiei KOHCTPYKL MK RO,
M2 °C/BT: BenuuuHa, XapakTepusyloLias ypoBeHb CONPOTUBAEHNS MPOXOXAEHMIO TENNOThI YEPE3 04HOPOLA-
HYI0 YaCTb HapPYXXHOro OrpaXxaeHuns Npu pasHoCTM TeMnepaTtyp BO3AYLLHbIX Cpes, PpacnooXeHHbIX No obe ero
CTOPOHBI.

3.6 npuBegeHHoe conpoTuUBiEHNE Tenonepeaye orpaxgeHns RO, M2+« °C/BT: CpeaHeB3BeLLEH-
HOe No NoWaamn cConpoTuBEHMe Tenaonepesaye COBOKYNHOCTU BUAOB OrpaxgaroLumnx oparMeHToB 1 nx ane-
MEHTOB, 06pasyloLlmnx TenJ0TEXHNYECKM HEOAHOPOAHYK KOHCTPYKUMIO (NaHenb, OKHO, BUTPaX,
cBeTnponyckawLwnii hoHapb, HAPYXXHYI0 ABEPb, BOPOTA), YacTb 34aHnNs (CTeHy, dhacaf, NokpbiTue, nepekpbl-
TWe Hafj X0No4HbIM NoABasioM WU NOANOMLEM, OTpaXAeHUe, KOHTaKTUPYOLWee C FPYHTOM, orpaxieHue, pas-
gensioliee NoMeLeHus ¢ pasNnyHbiMM TeMnepaTtypamu BHYTPEHHEr0 BO34yXa) Uan HapyXXHoe orpaxaeHve
3[aHu1A B LEenom.

3.7 Ko3hpMLMEHT TENNOTEXHNYECKON OAHOPOAHOCTU I Be3pa3mepHblii nokasaTesb, OLEHNBAK-
LM CHVM)XEHWE YPOBHS TEM/03aLLMTbl OrpaXKAeHns BCNeACTBME HATMUMS B HEM Pa3/IMYHOrO BUAA TENIOTEXHU-
YECKMX HEOAHOpPOAHOCTEN (COEAMHUTENbHBIX 3M1EMEHTOB OOG/IMLOBOK OFpaXAeHusi, MpPOH3aKLNX
TENn0U30/ALNOHHbIE C/IOW, CTLIKOB MEXAY 3/1EMeHTaMy OrpaxarLLmx KOHCTPYKLUIA ¢ NPUMbIKAHUEM K HUM
BHYTPEHHUX OTPaXXAEHNI, OTKOCOB, YI/10BbIX COEANHEHWIA, B TOM YMCNE MPUMbIKAHWUIA CTEH K MOKPbLITUSAM, nepe-
KPbITUSAAM HaA X0N04AHbIMY NPOCTPaHCTBaMM, MECT 3aKpensieHns B CTeHaxX 6anKOHHbIX NAUT U T. 1.) U YNCNTEHHO
BblpaXXaeMblii OTHOLLIEHNEM NPUBEAEHHOr0 COMPOTUBAEHNA Tenaonepeaaye orpaxaeHust K ConpoTUB/IEHUIO
TensonepeAaye ero 30Hbl, yAaseHHON 0T TEN/IONPOBOAHbIX BK/IHOUEHWIA.
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4 MeToAbl pacyeTa NpuBeAEHHOT0 CONPOTMBAEHUS TeNonepeaaye HapyXHblixX
OrpaxaanLLnx KOHCTPYKL K

4.1 O6wure NonoxeHus

4.1.1 TpuBefeHHOE COMPOTUB/IEHME TeM/ONepefayYe HapyXHOW HeoAHOPOAHOW orpaxaatoLleii
KOHCTpPYKUMM 3aaHna Ra. M2« “C/BT, npeacTaBnsieT co60i OCHOBHYH TEMI03aLLUTHYO XapakTepUCTUKY HapyxX-

HOTro orpaxaeHunsa, B OCHOBY pac4yeTa KOTOpPOro nosoXeHa ycpeaHeHHas no naowagn naoTHOCTb Ten/10BOro
noToKa g. B1/m2. npoxogdauwlero yepes orpaxgeHue B pacHeTHbIX YC/TOBUAX aKCnayaTaynn

RO " (t,,,-toxt)/q. <4-la>

YncneHHble 3Ha4eHna TeNI0BOro NOTOKa, NPOXOAALLEro Yepes HEOAHOPOAHOE OrpaxjeHve, onpegens-
0T Ha OCHOBE pacyeTa 0fHO-, BYX- Y TPEXMEPHbIX TEMMEPATYPHbIX MOSEN. YUYacTKn MHOrOC/0WHOTO orpaxge-
HWA, MMelLme OAHOPOAHbIe Ten0U30NALMNOHHbIE, KOHCTPYKLUMOHHbIE W MpOYMe C/oN, PacnofioXeHHble
nepneHAvKyIsSPHO K HanpaB/IeHNo TEN0BOr0 NOTOKA, BO3HUKAKOLLErO NPW 3KCnyaTauun 3gaHus, n yaaneH-
Hble OT BCAKOTO poAa TeMNI0TeXHUYECKUX HEOAHOPOAHOCTEN U TENNONPOBOAHbIX BKIOYEHWIA, 06ecneymnBaioT
paBHOMEpHYI0 MO njowaan Tennonepegavy u xapakTepusyrloTcs YCNOBHbIM (MO rnagun) CoOnpoTUBIEHEM
Tensonepegave.

Mpy NPOEKTUPOBAHNMN HAPYXHbIX OTPaXAA0LLNX KOHCTPYKLUIA 34aHUS B CUNY KOHCTPYKTUBHbLIX OCOBEH-
HoCTeli 060/104KN 34aHNA U BUAOB HapyXHbIX OTPaXKAEHUA BO3HMKAIOT pa3IMyHOro poga TenjoTexHmyeckne
HEOAHOPOHOCTUN: OHU BCUTY KOHCTPYKTUBHbIX 0COBEHHOCTEN NMPUMbIKAHWSA HAPYXHbIX M BHYTPEHHWX Orpaxge-
HWI MEeIoT NPeNMYLLLECTBEHHO /IMHENHBIA XapakTep (Hapy>XHble Y BHYTPEeHHUE YI/bl HapYXHbIX CTEH, NPUMbI-
KaHWsi HapYXXHbIX CTEH K BHYTPEHHUM CTEHaM W MepeKpbITUAM, NMPUMbIKAHUSA HaPYXHbIX CTEH K NOKPbITUAM 1
nepekpbITUAM NEPBOrO 3TaXa Haj X0N04HbIM NOABASIOM WU YNIOXKEHHbIM MO FPYHTY, CThIKK MEXAY COCeHUMM
naHensamu, OTKOCbl NPoeMoB). Tensonotepn yepes aTu BUAbl TENOTEXHNYECKUX HEOLHOPOAHOCTEN onpee-
NAT pacyeToM Ha IBM ABYXMEPHbIX CTaLMOHAPHbIX TeMNepaTypHbIX Noneit oparMeHTOB HapyXHbIX Orpax-
JeHuli Npu pacyeTHbIX 3HaYeHWAX TeMnepaTyp pasfenaeMbiX BO3AYLHbIX CPeA U yCNI0BUSAX TenoobMeHa Ha
NOBEPXHOCTSAX pacyeTHOro oparMeHTa.

B MHOroc/oiHbIX orpaxaarmoLlmx KOHCTPYKUMAX AN obecneyeHuss KOHCTPYKTUBHOW LLeNOCTHOCTM U
YyCTONYMBOCTY B IKCMTyaTaLMOHHbIX YC/IOBUSAX BBOAAT Pa3/IMYHbIe TUMbI CBA3EW MeX Ay 06/1MLLOBOYHBIMU COS-
My (coegmHUTenbHbIE pebpa, B T. Y. NnepddoprpoBaHHbIe, TMOKMEe CTepXHEBbIE CBA3W, LLINOHKN). K 3Toi kaTero-
pV1 HEOAHOPOAHOCTEN OTHOCATCA YIN0BbIE NPVMbIKAHWSA OTKOCOB MPOEMOB, NPUMbIKAHWSA YT1a HapYXHbIX CTEH
K MOKPLITUIO UV NEPEKPLITUIO NEPBOrO aTaxa. TenjaonotTepu Yepes 3T BUAbLI TENIONPOBOAHBIX BKIOUYEHNI
UM NPUMbIKaHWI onpeaensoT pacyeTom Ha 3BM aByxXMepHbIX (B LMAUHAPUYECKUX KOOPAUHATAX) UAN Tpex-
MEPHbIX CTauMoHapHbIX TemnepaTypHbIX noned parMeHTOB MNpU pacyeTHbIX 3HAYeHMAX Temnepatyp u
YCNOBUAX TeN1006MeHa.

4.1.2 Takum 06pa3om, TENIOTEXHNYECKMIA pacyeT HEOAHOPOAHbIX HAPYXHbIX OTPaXAatoLLNX KOHCTPYK-
LWiA. coaepXatiux yribl, NPOeMbl C 3an0HEHUAMU (OKOHHBIMU U ABEPHBIMKU 610KaMun, BOPOTamu), COefNHN-
TesNbHble 3N1EMEHTbI MeXAY HapyXHbIMW 06/MLOBOYHBIMK Crosmu (pebpa, LUMOHKM, CTEPXHEBble CBA3MN),
CKBO3HblE W HECKBO3Hble TENI0MNPOBOAHbIE BK/OYEHWS, BbINOIHAIT Ha OCHOBE pacyeTa TemnepaTypHbIX
noneii. lMpuBedeHHOe conpoTusneHne Tennonepepade P&, m2 eC/BT. HeOA4HOPOAHOW oOrpaxgatoLiei

KOHCTPYKLMM UK ee yyacTka (pparMeHTa) BbI4MCAT Mo hopmynie
K =n((*,,-tex)A/Q, (4.16)

rae A — nnowagb HeOAHOPOAHON OrpaXxAaloLL et KOHCTPYKUUK (CTEHbI, OKHa, ABEPW, BOPOT) UAn ee dhparmeH-
Ta. M2. N0 pasmepam C BHyTPeHHeli CTOPOHbI, BK/OYAA OTKOChl OKOHHbIX W BEPHbIX NPOEMOB (415
CTEH);
O — cymMMapHbIii TEN0BOM NOTOK Yepe3 KOHCTPYKLMIO UK ee doparMeHT naowagbio A, BT, onpegensembiii
Ha OCHOBE pacuyeTa TemnepaTtypHoro nonas Ha 3BM nn6o akcnepumenTansHo no FOCT 26254 wnn
FOCT 26602.1 ¢ BHyTPEHHE CTOPOHBI:
N — KO3 PULMEHT, NPUHMMAEMbIV B 3aBUCYMOCTH OT NMOTOXEHWSA HAPYXXHON NOBEPXHOCTMN OrpadkaroLmnx
KOHCTPYKLMIA MO OTHOLLEHUIO K HAPY>XHOMY BO34yXY, MPUHMMAaeMbIii B COOTBETCTBUM € Tabnuueli 6 [1]
C y4eToM NpvMeYaHuns K aToii Tabnuue:
tM — pacyeTHasa TemnepaTypa BHyTpeHHero sosayxa. °C. npuHumaemas no FrOCT 30494:
U — pacyeTHasa Temneparypa HapyxHoro Bo3gyxa. °C. npuHumaemMas rno cpefHei tTemnepartype Hanbonee
X0/I04HOM NATUAHEBKN c o6ecneyeHHocTbio 0,92, cm. [1].



FOCT P 54851—2011

4.1.3 Ha ocHoBe pacueTa Ha OBM TemnepaTypHbIX NOJei orpaxaatoLieri KOHCTPYKLMN onpeaensioT
TaKke TemnepaTtypbl Ha X NOBEPXHOCTAX ri|. Mo NONyYEHHbIM 3HaYEeHNAM yCTaHaB/MBaKT COOTBETCTBME
TpebyembiM TeMNepaTypHbIM XapakTeprucTukam HapyXHbIX OrpaXaeHiA:

- pacyeTHOMY nepenagy Temnepartyp At MeXay TeMnepartypoii BHyTPEHHEro Bo3ayxa u Temnepartypoi
BHYTPEHHE NOBEPXHOCTW OrpaxaalroLleil KOHCTpyKuun, onpeaensemMomy no popmyne (4) [1]: npu aTom pac-
YeTHbIV Nepenag Temnepartyp He AO/MKEH NPEBbIWATbL HOPMUPYEMbIX 3HaYeHNii Afn. ycTaHOBMEHHbIX B Tabu-
ue 5(1]:

- MMHMMaJIbHOW TemnepaType, paBHOW TemMnepaType TOUKM pochl td Npu pacyeTHbIX YCNOBUSAX BHYTPU
NOMEeLLEHUs Ha BCEX y4acTKax BHYTPEHHEeV NOBEPXHOCTY HaPYXHbIX OrpaxaeHuii ¢ TemnepaTypammu T ). npu
3TOM [0/1XKHO cobt0gaTbCs ycnosue £ td\nna BepTukanbHoOro octekneHns tibl £3°C.

4.2 KOHCTPYKTUBHbIE 0COBGEHHOCTH TennosawmnTbl HAPYXHbIX CTEH

4.2.1 CTennoTEXHNYECKOW TOUKN 3PEHUSI pa3NnyaroT TP BUAA HAPYXHbIX CTEH MO YMC/Y OCHOBHBbIX C/10-
€B: O HOC/OHbIE, ABYXC/0HbIE U TPEXC/OMHbBIE.

OpHOCNOViHbIe  CTeHbl BbINOMIHAT U3  KOHCTPYKLWOHHO-TEMOU30NALMNOHHBIX MaTtepuanos no
FOCT 25485. TOCT 25820. NOCT 31359. TOCT P 51263 u mn3genuii no TOCT 11024. TOCT 11118,
[OCT 19010, FOCT 24594. TOCT 31360. coBmeLLaloLmnX HecyLne 1 Tenno3alnTHble PyHKL UK.

B TpexcnoiHbIXx OorpaxgeHusx C 3awuTHbIMWU CNOSAMU Ha TOYEYHbIX (FMOKMX, LUMOHOYHBIX) CBA3AX
(cm. FOCT 31310) pekoMeHAyeTCs NPUMEHATb YTENUTE b U3 MUHEPasIbHOWN BaTbl, CTEK/I0BATbI UK NEHO-
n1acToB. a Takke 13 s4encTbix 6eToHoB No FOCT 25485 ¢ TONWMHO, ycTaHaBABaeMOWi No pacyeTy C y4eToM
TeNn/IoNPOBOAHBIX BKOYEHWI OT CBA3EA. B 3TUX OrpaXAeHUsAX COOTHOLLIEHME TOMLLMH HAPYXHbIX M BHYTPEHHUX
C/OEB [O/TXHO 6bITb He MeHee 1:1.25 npy MUHMMasIbHO TOMLWMHE HapyXHOro cnost 50 M.

[na o6WwecTBEHHbIX ¥ NPOMBbILLIEHHbIX 34aHWl B CTEHAX MOTyT NPUMEHATLCA TPEeXCNOoiHble MeTanu-
yeckue naHenu ¢ ytennurtenem us neHonnacta no FOCT 21562. FTOCT 23486. naHenun 13 nerkux 6€ToHOB no
FOCT 13578.

B ABYXCNOMHbIX CTEHaxX NPeAnoyYTUTENIbHO PACNONOXEHNE YTENNTENSA CHapyXu. icnonb3yloT fBa Bapu-
aHTa HapyXXHOro yTenamTeNns: CUCTEMbI C HapYXXHbIM NMOKPOBHbLIM C/10eM 6e3 3a30pa U CUCTEMbI C BO3AYLLUHbLIM
3a30POM MexXAy HapyXHbIM 06/IMLLOBOYHbIM C/I0EM MYyTennuTenem. He pekoMeHAyeTCA NPUMEHSTL TENI0n30-
NALMNI0 C BHYTPEHHEN CTOPOHbLI U3-3a BO3MOXHOIO HaKOMeHWs BNary B TeN0M30/58LMOHHOM C/l0e, O4HAKO B
cnyvyae Heo6XoAMMOCTM TAKOro NPUMEHEHNSA NOBEPXHOCTb CO CTOPOHbI MOMELLLEHUS [O0/MKHA UMETb CMN/IOLLHO
1 [ONTOBEYHbIN NAapOU30/ALNOHHbIW C/I0M.

4.2.2 TIpn NpoeKTMPOBaHMM CTEH C HEBEHTUNPYEMbIMU BO3AYLLHbLIMU NPOCNOKaMu cneayeT PyKoBOA-
CTBOBaTbCA CeAyoLWnUMN peKoMeHaauuamm:

- pa3mep BbICOTbl NPOC/OWKN AO/KEH OblTb HEe 60Nee BbICOThbI aTaxa 1 He 6onee 6 M. TOMLWMHA — He
meHee 40 MM (10 MM Npu yCTpOIACTBE OTpaxaTe lbHOW TENIOU30ALUN);

- BO3JyLUHble NPOC/IONKN cneayeT pasfensatb ryxumun guadparmamMy U3 Heropoynx martepvanos Ha
y4yacTkn pa3mepom He 6onee 3 M;

- BO34yLUHbIe NPOC/IONKM pekoMeHAyeTca pacnonaratb 671mke K X0N04HOV CTOPOHE OrpaxaeHus.

4.2.3 Tpn NpoeKTMPOBaHUN CTEH C BEHTUIMPYEMOI BO3AYLIHON NPOCONKOW (CTEHbI C BEHTUIMPYEMbIM
hacagom) criegyeT pyKOBOACTBOBATLCS ClieAyHOLUMU pEKOMEHAALNSMU:

- BO3AyLUHas npocnoiika fo/mkHa O6bITh TONLWMHOW He MeHee 60 1 He 6onee 150 MM, U ee cnedyeT pa3me-
WwaTb MeXAy Hapy>XHbIM C/I0eM 1 Tennounsonauueii; cnegyeT npefycMaTprBaTth pacceykn BO3AYLIHOro notoka
Mo BbICOTE KaxAble TpY aTaxa 13 nepgopmpoBaHHbIX Meperoposok;

- Npu pacyeTe NpUBEAEHHOIO CONPOTUBEHNA Tennonepeaaye no 4.3,4.4 cnefyeT yunTblBaTh BCE Ter-
NIONPOBO/HbIE BK/IOYEHNSA, B TOM YNC/IE KPEMNeXHble 3/1IeMeHTbl 061L0BKV 1 TENNON30AALNN,

- HapyXHbIiA CNOI CTEHbI AO/IKEH MMETb BEHTUNSALMNOHHbIE OTBEPCTUSA, CyMMapHas nowajb KOTOpbIX
onpegensetca u3 pacyeta 75 cMm2Ha 20 M2 naowann cTeH, BKaYas niowanb OKoH;

- HWXXHWE (BepXHWNE) BEHTUNALMOHHbIE OTBEPCTUSA, Kak MpaBusio, cnegyeT coBMeLaTh ¢ LLoKonamu (kap-
HW3aMK), NpPUYeM AN HUKHUX OTBEPCTUI NPesnoYTUTENbHO COBMELLEeHNE (DYHKLWI BEHTUASALUN N 0TBOAA
Bnaru;

- MPUMEHATB XXeCTKNE TeNI0N30NALNOHHbIE MaTepuabl NIOTHOCTLIO He MeHee 80—90 Kkr/m3, umetoLne
Ha CTOpOHe, 06paLLeHHOI K Npocnolike, 60/1ee NA0THbIE MOBEPXHOCTHbIE C/ION YTEMNUTENSA NN NOKPbLITUS 13
CTEKNOCeTKN C fAyelikaMn pasmepamu He 6osiee 4 x4 MM WM CTEKNOTKAHW: He cnefyeT NPUMEHATb roproyne
yTenanTenn; NpPUMeHeHne MArkux Tennon3onAaLMoHHbIX MaTeprasioB He peKoMmeHayeTcs;

- MPU UCMOJIb30BaHNM B KAYECTBE HAPYXHOI0 CN1051 06/INLLOBKM U3 MJIUT UCKYCCTBEHHbIX UK HATYpasibHbIX
KaMHel ropu3oHTasibHble LWBbI AO/MKHbI OblTb PACKPbITHI (HE JO/HKHBI 3aN0/HATLCA YNIOTHAWMUM MaTepua-
nowm).

4
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4.2.4 Mpy HanMuun B KOHCTPYKUUW Tenno3almnTbl Ten10NPoOBOAHbBIX BK/THOYEHUIA HEO6XO,CI,I/IMO y4unTbl-
BaTb. YTO!:

- HECKBO3Hble BKIOYEHUS LieniecoobpasHo pacnonaratb 6/1mxe K Tenaoli CTOpoHe orpaxaeHns:

- BCKBO3HbIX, [N1aBHbIM 06pPa3oM, MeTa/I/IMYeCKNX BKTIUEHUAX (NPOdnNsAX, CTEPXKHSX, 601Tax, OKOHHbIX
pamax) uenecoobpasHo npegycMaTprBaTth BCTaBKu (pa3pbiBbl MOCTUKOB X0/10a) U3 MaTepuanos ¢ KO3 tu-
LMEeHTOM TeMn0npoBoAHOCTM He Bbiwe 0.35 BT/(m ¢ BC).

4.3 PacyeT npuBEAEHHOT0 CONPOTMBAEHMA Tennonepejaye HEOAHOPOAHbIX OrpaxgatLwnx
KOHCTPYKLWNI C yYeTOM INHEVHbIX Y TOYEYHbIX TEMOTEXHNYECKNX OAHOPOAHOCTE

4.3.1 PacyeT npvBeAeHHOro CONPOTMB/IEHNA Tensionepegaye € y4eTOM /IMHENHbIX 1 TOYEYHbIX Tensio-
TEXHUYECKNX HEOLHOPOAHOCTEV MOXET BbITb MCNOIb30BAH /151 UHXEHEPHbIX PACYETOB NOLEHKN NPUBEAEHHO-
ro COnpoTMBAEHUS Tensionepeaye KOHCTPYKL MW NMPY COCTaB/IEHNN SHEPreTUYeCcKoro nacnopra.

Pe3synbTarthl pacyetanogaHHomMy MetToay He MoryT ObITb NCMONb30BaHbI ansa CepTVI(#)VIKaLI,VIVI cTpouTenb-
HbIX KOHCprKLWIVI N Npun aKcnepnmMeHTasibHbIX NCCieaoBaHUAX.

4.3.2 TIpvHaNMuYnn B KOHCTPYKL MU TENSTIOTEXHNYECKNX HEOAHOPOAHOCTEN IMHENHOTO (CThIKM, YI/bl, NPU-
MbIKaHWSi BHYTPEHHUX OrpaXaeHuni, OTKOChI M p.) U TOYEYHOTO Tuna (rmbkme CTepXXHEeBbIE CBA3M, LUMOHKN N Ap.)
npuBeAeHHOe CONPOTUBAEHNE Tensonepefaye KOHCTPYKLMM paccunTeiBaemoro oparmerTta # 0. m2+« °C/BT,

onpegensetcs no popmyne

+ + <4-2)
. > i K
roe A, — nnowajb KOHCTPYKUWK /-ro Bufa B paccMaTpusaemMom pparmeHTe, M2;
Lj — npoTskeHHOCTb BCEX CTbIKOB/ -r0 BUAA B paccMaTpuBaemMom chparmeHTe, m;
NK — 4ncnio ToYEUHbIX TEM/TIOTEXHNYECKMX HEOAHOPOAHOCTEl /c-ro BUAa B paccMaTtprBaeMoM oparmMmeHTe,
LUT.;
Ro i — conpoTuBneHune Tennonepegaye 04HOPOAHON YacTW KOHCTPYKLMK /-ro BUAa, m2 « °C/BT;
V, — [ONONHUTENbHbIE YAENbHbIE IMHEHbIE NOTEPU TENNOTbI Yepes CTbIK /-ro Buga. Bt/(m «°C):
Kk — fononHuTenbHble yAenbHble NOTEPV TENOThI Yepes3 TOYEUHYI0 TENI0TEXHNYECKYIO0 HEO4HOPOAHOCTb
/c-roBuga. BT/IC.
ConpoTvBneHue Tenaonepegaye 04HOPOAHONM YacTh KOHCTPYKLMK (3anofiHeHns)/-ro Buga onpegenser-
€A 3KCnepumeHTanbHO N0 pacyeToMm no popmyne (4.13).
4.3.3 [lononHuTenbHble yaesnbHble IMHElHbIe TENNONOTEPU Yepe3 CTbiK MeXAy KOHCTPYKUMAMU ,
BT/(m «°C). onpefensoTca Ha OCHOBE pacyeTa ABYXMEpPHOro TemnepaTypHOro noss CTbika KOHCTPYKLMIA No
dopmyne

V. =4 Q , 4 < « 4-3>

rge/uw, - pacyeTHas TemnepaTypa BO3/lyxa CO CTOPOHbI BHYTPeHHell NoBEepXHOCTU KOHCTPYKLUN. *C;
pacyeTHasi TemnepaTypa Bo34yXa CO CTOPOHbI HAPYXHO MOBEPXHOCTM KOHCTPYKLUK, °C;
AQ1 - [OMOJIHNTENbHbIE NOTEPU TEMOTHI Yepes CThIK/'-T0 BUAA, MPUXOASLLMECs: HAa OAUH NMOFOHHbIA MeTp

cTbika. BT/M, onpesensiemblie no popmyne

no =0‘-0n -0/2, (4.4)

roe Ql. — noTepu TennoTbl Yepes CThik/-ro BUAA, NPUXOASLLMECs HA O4UH NOTOHHbI METp CTbIKa, AB/soLMe-

csi pesy/ibTaToM pacyerta TemMnepaTypHoro nons. B/m;
Q-V Q)Z — noTepw TenaoTbl Yepe3 y4acToK O4HOPOLHOTIO 3ano/IHEHUS, BOLLIEALWniA B pacyeTHyto 061acTb npu
pacueTe TeMNepaTypHOro nons cTbika/-ro Buaa. Bt/M. onpegensiembie no oopmynam:

o/, = >[*< 1V (4-5)

q 2=[(*v,,-'«,)*0./2 'M/2. (4-6)
rae/ — NpoTsXXEHHOCTb pacyeTHOI 061acTu Npy pacyeTe 4BYXMEPHOTO TeMMNEPATYPHOrO0 NOJIsi B HAanpas-
NEHUN. NEPNEHANKYNSAPHOM K CeUeHUto, paBHas 1 m;
A, 1.A}2— nnowasb 0AHOPOAHBIX 3aN0NIHEHNIA, BOLWLEALLUX B pacyeTHyto 061acTb Npy pacueTe TeMneparyp-

HOro nons. M2. Mpu 3ToM CymMMa BENWYMH 4,, + A)2 paBHa Nolagm pacyeTHO o61acTu npum pac-
ueTe TeMnepaTypHoro nons;
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«0 n, Ko ii- conpotuBneHus Tennonepegadvye 1-ro n 2-ro yyacTtkoB, 06pasyloLlmx CTblK parmeHTa,
M2 °C/BT.
4.3.4 fononHuTenbHble NOTepU TENI0Tbl Yepe3 TOYEUHYI TenN0TeXHUYECKY0 HeO4HOPOAHOCTb K-T0
Buga Kk. BTI'C. onpefensaioTt no pesysbTaTtaM pacyeta TpexXmMepHOoro TemnepaTypHoro noss yyactka KOHCTPYK-
Uun, cofepxallero TO4eUHy Ten0TeXHUYeCcKy Heo4HOPOAHOCTL No hopmysie

Kfc=  1Q*/(/*,,-*,.). (4.7

roe AO* — [0NOSHATESbHbIE TENIONOTEPU TENIOTHI Yepe3 TOYEUHYIO TEMOTEXHUYECKYHD HEOAHOPOAHOCTb
Jl-ro Buga. BT, onpegensiembie no oopmyne

AQ =Q*-Q™. (4.8)
rpe O* — noTepun TennoTbl Yepes y3en, CO,D,ep)KaLIJ,VI[/‘I TOYEYHY0 Ten10TexXHN4eCkKyto HeOAHOPOAHOCTb K-TO

BUAQ, ABNSAIOLMECs pe3ybTaToM pacyeTa TemMnepartypHoro nons. BT;
6K — MoTepy TenoTbl Yepes TOT Xe Y3esl, He COAEepXaLlnii TOUeUHY0 TENOTEXHUYECKYI0 HEOAHOPOA-

HOCTb K-ro B1aa, ABnswLmecs pesybTaTom pacyeTa TeMmnepaTypHoro nosns, Br.
4.3.5 Pe3ynbTtatom pacyeTa TemMnepaTtypHOro nons y3ssa KOHCTPYKUUN ABNAETCA pacnpegeneHve TemM-
nepaTyp B CEYEHUN y3/1a, B TOM YMC/Ie N0 BHYTPEHHEN 1 HAPYXHOM NOBEPXHOCTAM. [OTOK TEN0TLI Yepes BHYT-
peHHI0I0 NoBepxHOCTb y3na OTl, BT, onpegenstoT no hopmyne

Obis*bl AM(bl-bu)- (49>
[MoTOK TennoTbl Hepes HapyXKHYH NOBEPXHOCTL y3na OexL BT, onpegensatoT no hopmyne

Qext = aexl Aoxt flaxl“ Texf)- (4-10)
rae th,, texl — pacueTHasi TemnepaTypa Bo3fyxa Yy BHyTPEHHEl 1 Hapy>XHOI NOBEPXHOCTEN y3na orpaxatoLuei
KOHCTpyKUunun. °C;
TIT  — ocpegHeHHas no njowaam TemnepaTypa BHyTPEHHEN N HaPYXXHOW NOBEPXHOCTE y3nia orpaxaa-
loLLei KOHCTPYKLUKN COOTBETCTBEHHO, °C;
aTrvexi— KoaULNEeHT TENI00TAAYN BHYTPEHHEN N HAPYXXHO NOBEPXHOCTEN y3/1a KOHCTPYKLUM COOTBET-
CTBEHHO. BT/M2 °C;
Avp». Aedl— nnowaam BHYTPEHHEW W HapyXHOW MOBEPXHOCTEN Yys3na orpaxgarLleil KOHCTPYKL MM COoT-
BETCTBEHHO. M2.
Mpumep onpegeneHus &a pparMeHTa orpaxgarolueii KOHCTPYKUUM no popmMyne (4.2) npuBeaeH B Npu-
noxeHuum A.

4.4 TennoTexHWYECKMEe pacyeTbl HAPYXHbIX CTEH C YUETOM Ko3(puLneHTa TennoTexHm4yeckoi
O[LHOPOZHOCTU

4.4.1 TlpvBefeHHOe COMpOTUBNEHNE Tensonepefade RO COBOKYMHOCTU HAPYXHbIX OrpaXAaeHuid unm
BCell orpaxaaroLLieii KOHCTPYKLMK, paccunTbiBaeMoii no ee oparmeHTam, crnefyeT onpesensite no popmyne

a'.-0 /KT M /%1, <4'11)

1-1
roe A, Ro (— nnowaam oThenbHOro BUAA orpaxaalolleli KOHCTpYKuMKM dhacaga 34aHus Unm /-ro yyacTka

XapaKTepHOM YacTun orpaxaatoLLeil KOHCTPYKLUKN, M2. 1 ero NpuBeLEHHOE CONPOTUB/IEHME Ten-
nonepegaye cCOOTBETCTBEHHO, M2 °C/BT;

A — obuwas nnowaab dacaga v orpaxgaroLleli KOHCTPYKLMKM, paBHas CyMMe niowagein otaens-
HbIX Y4acTKOB, M2;

T — 4MC/I0 y4acTKOB hacaga 1am orpaxaatoLei KOHCTPYKLMMU C pasInyHbIM NpUBeAeHHbIM CONpo-
TUBNEHUEM Tensonepesaye.

MpusefeHHoe conpoTusfieHne Tennonepegade RO 415 HapyXHbIX CTEH cnefyeT paccuuTbiBaTb A1
dhacasa 3paHmsa N16o 4151 OHOTO MPOMEXYTOYHOr0 3Taxa C y4eTOM OTKOCOB NPOeMOoB 6e3 yyeTa 1x 3anosnHe-
HWiA no chopmyre (4.1) c NPOBEPKOi yCNIOBUA Ha HEBbINaAEHNE KOHeHcaTa Ha yyacTkax B 30HaxX Ten/0NpoBos-
HbIX BK/TIOYEHWiA. Takxke cnefyeT paccunTbiBaThb ryxme HapyXHble ABEepU.

4.4.2 Ina TennOTEeXHUYeCKN HEeOLHOPOAHbIX HAPYXHbIX Orpaxialowmnx KOHCTPYKUMA, cofepxaLynx
yrbl, NPOeMbl, COeANHUTESbHbIE 3/IEMEHTbI MeXAY HapyXHbIMWU 06/1MLO0BOYHbIMK cnosMu (pebpa, LUMOHKK,
CTEpPXHEeBble CBA3M), CKBO3HbIE N HECKBO3HbIE TEMN/I0NPOBOHbIE BK/OYEHNS, BbINOMHAT TENI0TEXHNYECKU
pacyeT BblOpaHHbIX KOHCTPYKTUBHBIX PELLEHNI HA OCHOBE pacyeTa TemnepaTypHbIX NONel, B pesynbTare Yero
onpeaensoT KO3 PULMEHT TENTOTEXHNYECKON OAHOPOAHOCTY /-OrpaxaatoLL el KOHCTPYKLUN.
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MpviBeAeHHOe CONPOTUB/IEHME OrpaxaatoLLeil KOHCTPYKLMIM/®, MOXHO onpeaensTb no opmyne
#o0=Ro-r. 4.12)

rae Ra — ycnoBHoe conpoTuBeHWe TensionepeAaye OAHOPOAHON orpaxaatoLlell KOHCTPYKLMK, onpegense-
Moe no popmyne (4.13), M2 «°C/BT;
r — KO3 ULMEHT TENTOTEXHNYECKOW OAHOPOAHOCTY OTPaxaatoLLeli KOHCTPYKLUN, YUUTbIBAIOLLNIA BNN-
AIHWE CTbIKOB, OTKOCOB NPOEMOB, 06paMNALLNX pebep, rMBKUX CBA3EN 1 ApYrux TeNIONPOBOAHbIX
BK/IHOUEHUI (cM. Tabnuuy 1).

Ta6nuya 1— KoadduymeHTbl TENIOTEXHNYECKON OL4HOPOAHOCTM OrpaxgatoLyeii KOHCTPYKLMN T, yuuTbiBaloLne Bamu-
siIHWe CTbIKOB, 06paMsoLWuUX pe6bep 1 4pyrux TeNNoNpOBOAHbIX BKIOYEHWIA, f151 OCHOBHbIX HAn60ee pacnpoCcTPaHeHHbIX
BU/0B HApYXHbIX CTEH U UCNONb3YEMbIX MAaTepPUanos

Buf CTEH U UCMONb30BaHHbIE MATepUasibl KoadpdpuumeHt

M3 0AHOCNOHbIX NerKo6ETOHHbIX NaHenei 0,85—0.90

N3 TpexcnoiHbiX Xene3o6eToOHHbIX NaHenei ¢ apekTBHLIM yTennutenem v rué-
KUMU CBA3AMU 0,75—0.85

3 TpexcnoiiHbiX Xene3o6eTOHHbIX NaHenein ¢ ahHeKTUBHLIM YTENIUTENEM U Xe-
Ne306eTOHHbLIMU WNOHKAMWU MU pebpamun n3 kepamantobeToHa 0,70—0.80

N3 TpexcnoiHbix xene3o6eTOHHbIX NaHenei ¢ 3 HeKTUBHLIM YTENIUTENEM U Xe-
ne3o06eTOHHbIMK pebpamu 0,50—0.65

3 TpexcnoiiHbiX NnaHeneii Ha OCHOBe ApeBeCUHbl, acbecTouemMeHTa U APYrux nuc-
TOBbIX Matepnanos ¢ 3hheKTUBHLIM YyTenamTenem nNpu noanCToBOI c6opke Npu WwWupu-
He naHenein 6 n 12 m 6e3 kapkaca 0,90—0.95

N3 TpexcnoitHbix MeTannnyeckux naHeneit c yrennutenem n3 neHonnacra 6e3 06-
pamneHunii B 30He CTblka 0,85—0.95

3 TpexcnoiiHbix MeTaNINYeCcKUX NnaHenei c yrennmtenem us neHonnacrta c o6pam-
NeHnem B 30He CTblKa 0,65—0.80

N3 TpexcnoiiHbix MeTannmyecknx naHenei ¢ yrenamtenem us MMHepanbHON BaTbl C
pasfiMyHbIM Kapkacom 0,55—0.85

N3 TpexcnoiiHbix ac6ecToueMEeHTHbIX NaHenel ¢ MMHepanoBaTHbIM yTenauTenem c
pasfIMyHbIM Kapkacom 0,50—0,75

dacapHble cucTeMbl ¢ 3 PEKTUBHLIM YTEN/IMTENEM Y TOHKUM HapPYXHbIM LITYKaTyp-
HbIM Cnoem 0,85—0.92

HaBecHble hacagHble cuctembl C apPeKTUBHLIM yTennutenem n o6MLO0BOYHbLIM
cfoeM Ha OTHOCe, 06pasylLnM BEHTUIMPYEMYIO BO3AYLIHY NPOCNOKY 0,65—0.75

4.4.3 YcnoBHoe conpoTuBfeHve Tennonepefgaye Ro, m2-eC/BT, OAHOPOAHON WM MHOTOC/ONHOM
orpaxgatoLeit KOHCTPYKLUUM C OJ4HOPOAHBIMY CIOAMU UAN OrpadkAatoLeit KOHCTPYKUMMN B yaasieHnn oT Tenso-
TEXHUYECKUX HEOLHOPOAHOCTE HEe MEHEe YeM Ha AiBe TOLMHbI OrpaxjatoLleli KOHCTPYKLUMIM cneayeT onpe-
[enatb no chopmyne

= + (4-13)
roe R9 = 1/alf)(; aint— koadhprymeHT Ten1006MeHa BHYTPEHHE MOBEPXHOCTU OrPaxatoLmX KOHCTPYKLUNHA,
BT1/(M2 ¢ °C). npyHUMaemsblii Ana cTeH paBHbIM 8,7. AN okoH 8,0 BT/(M2 - BC);
Rso = 1/aix(;a ex(— koathduumeHT Ten006MeHa HapyXHOV NOBEPXHOCTU OTPaXAatoLLMX KOHCTPYKLMA AN
YyCNoBUWiA X0NnogHoOro nepuoga, B1/(M2+¢ eC). npyHUMaeEMBbIii 471 HAPY)XHbIX CTEH paB-
HbIM 23. ANA CTEH, BbIXOASALWMX B 60/51€€e X0/104Hble nomeleHns, — 6 B1/(m2 °C);
Rh— Tepmuueckoe conpoTMBAEHNE OLHO- UM MHOTOC/IOHOW OrpaxaatoLeit KOHCTPYKLUK,
(M2« °C)/BT.
4.4.4 TIpn HaIMYMK B OTrpaAatoLLeil KOHCTPYKLMW MPOCAONKN, BEHTUNPYEMOW Hapy>XHbIM BO3LYXOM:
a) CNow KOHCTPYKLUW, PAacrofiOXEHHbIe MeXAy BO3AYLUHOV NPOCIOWKON N HapY)XXHOW NOBEPXHOCTbIO, B
TENNOTEXHUYECKOM pacyeTe He y4nTbIBaloT;
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6) Ha MOBEPXHOCTUN KOHCTPYKLMM, 06paLleHHO B CTOPOHY BEHTU/IMPYEMOI HapyXHbIM BO34yXOM NpoO-
CNoViKN. KO3 ULMEHT TEMNOOTAAUN 20X, NPUHUMALOT paBHbIM 10,8 BT/(M2+°C).

4.4.5 YcnoBHOe TepMUYECKOE COMPOTUBEHME Orpaxjatolleli KoHcTpykunn Rk. M2 «rC/BT, ¢ nocnepo-
BaTe/IbHO PACMoI0XEHHLIMU OAHOPOAHLIMY CI0AMY CielyeT OnpeAeNiaTh Kak CyMMY TEPMUYECKUX CONPOTUB-
NeHnit OTAEeNbHbIX C0eB

Rk~ 4, +R2 + mm* Rn * Ral- (4-14)
rpeRv R2...... Rn— TepmuyeckneconpoTnBAEHNSAOTAEbHbIXC0EBOrpaXaatoLLenKoHCTPYKLMn.M2 « °C/BT,
onpegensemsblie no gopmyne (4.15);
Ral — Tepmuyeckoe conpoTusneHne 3aMKHYTOV BO3AYLLHOW NPOC/ONKK, NPUHMMaeMoe Mo Tab-
nmue 2.
4.4.6 Tepmuyeckoe conpoTtusrieHne R, M2. °C/BT. 04HOPOAHOTO CMOsi MHOTOC/IOHOM orpaxaatoLuei
KOHCTPYKLMK, a Takxe 04HOC/IONHON orpaxaaroLLein KOHCTpYKUUn cnegyeT onpeaenaTs no hopmyne

R = 8/X. (4.15)

rae 8 — TonwmHa cnos, m;
X— pacyeTHblil K0adhhULMEHT TEMIONPOBOAHOCTY MaTtepuana cnos,Bt/(m °C). npyHumaemsbiii cornac-
HO npunoxexuto [ [2].

Ta6nuya 2— Tepmuyeckoe CONpPOTUBIEHNE 3AMKHYTbIX BO3JYLWHbIX MPOCIOEK

Tepmunyeckoe CONpoTUB/IEHWE 3aMKHYTO BO3AYyWHOI npocnoiiku. Rt . m* "C.BT

I'OpMBOHTal'IbHOﬁ npu NOTOKe TennoTbl CHNU3Y BBEPX
o . ropmsoHTaanoﬁ npu NOTOKe TennoTbl CBEpPXY BHU3
TonuwmHa BO3YyWHON N BEpPTUKANbHON
npocnoiku, bl

npu TemnepaTtype BO3AyXa B npocnoiike

NONOXUTENbHO oTpuuaTtenbHoi NONOXUTENbHO oTpuuaTtenbHoi
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
NMpumeyaHune — MNpuM HANUYUU HA OAHON MNN O0BEUX MOBEPXHOCTAX BO3AYLIHOW NPOCNOIKM TennooTpaxato-

meﬁ antomMnHneBoii donbrn Tepmnyeckoe conpoTuBaeHne cnegyeT yBennymBatb B 4Ba pasa.

4.4.7 KoadhpmumeHTbl TennoTeXHUYECKON OLHOPOAHOCTM I 30H HAPYXHbIX CTEH CO CKBO3HbIMU U
HECKBO3HbIMW TEM/IONPOBOAHLIMY BKIOYEHUAMU (CM. pUCYHOK B.1 npunoxeHusa bB), nonyyeHHble Ha OCHOBE
KOMMbIOTEPHOTO pacyeTa ABYXMEPHbIX TeMMNepaTypHbIX Nonei, cnegyeT onpefenatb no opmyne

1 gl
r=[1+(1/4)F (Rc™ I ROj)B/ L k$ "\ o
r-1
roe A — no coopmyne (4.16);
T — 4MC/I0 TENI0NPOBOAHBIX BK/TOUEHWIA KOHCTPYKLUN;
ar Lj — wwupuHa v gnvHa /-ro TensionpoBoAHOr0 BKIIOYEHUS COOTBETCTBEHHO, M:
— KO3(hhULUMEHT, 3aBUCALLMIA OT TMNa /-ro TENIONPOBOAHOIO BK/IKOYEHUS, MPUHUMAEMbI ANA HemeTan-
NIMYecKnx TeNNONPOBOAHbIX BKIOYeHWI no Tabnuue B.1 npunoxeHus b.
[na meTannmyecknx Ten0NPOBOAHBIX BKIOUYEHWI No hopmyne

*=1+d¢ ,8"%a.4~U4 4-17>

roe 99— KoadpmumneHT, 3aBMCALLMIA OT TUNa TENONPOBOAHOIO BK/IIOYEHUS, MPpUHMMaeMblii no Tabnuue 6.1
npunoxenus b:

8r X, — TONLWMHA, M, U KO3 PULMEHT TENTONPOBOAHOCTY. BT/M «"C. yTennnTens /-ro yuacrka orpaxgaroLuei
KOHCTPYKLMW COOTBETCTBEHHO;
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Ratf?™ — conpoTuBneHne Tennonepeaaye orpaxjarlleli KOHCTpyKunu, M2 «BC/BT, B MecTax /-ro Tensonpo-

BOAHOrO BK/IIOYEHUWSA V1 BHE 3TON0 MecTa COOTBETCTBEHHO, onpeensiemoe no coopmyne (4.13).
Mpumep onpepeneHunsa/?' no gopmynam (4.16) n (4.17) npusefeH B NnpuioxeHumn b.
448 [na TpexcnoliHbiX )ene306eTOHHbIX OrpaXAatoLL X KOHCTPYKLUIA C 3 EKTUBHBIM yTenantenem

Ha TMBKNX METa/IINYECKNX CBA3AX, XEe1€306€TOHHbIX LUMOHKAX, CKBO3HBIX M NEPEKPECTHBLIX pe6pax koaddmun-
€HT TEeN0TEXHUYECKON O4HOPOLHOCTHY FceAyeT onpesensiTh No hopmyne

r=[1 +(1/a;£ (A*)Ir\ (4,18)
/-1
rope A T — no dopmyne (4.16);
Af f{— nnowanb 30Hbl BAUAHUSA, M2,1 KO3 ULMEHT BIUAHUA /-r0 TENIONPOBOAHOIO BK/IOYEHUS, onpeje-
NSeMbI ANA OTAe bHbIX 3N1eMEHTOB No Tabnuue B.2 npunoxexns B.
MnowaabA 30HbI BANSAHUSA /-rO TENOMPOBOAHOMO BK/IOYEHWSA NPU TOMLWUHE NaHeny 6ConpeaenseTcs no
hopmynam.
a) ANS CTbIKOB A/IMHOM /. M:

A =/6# (4.19)
6) NS TOPU3OHTANBbHBIX Y BEPTUKAbHBIX OKOHHbIX OTKOCOB A/IMHO COOTBETCTBEHHO /,. /2, M
A, =258 (, +/2)+nSS. (4-20)

B) ANA TennonpoBoAHbIX BK/TIOYEH U NnpPAMOYroJibHOro cevyeHus UJVIpVIHOI?’I aunBbICOTOM b. M
A = (a + 2ii0)(b + 2%0); (4.21)

r) ANA TENNONPOBOAHbIX BKIOYEHWIA TUNa «rMBKMX CBA3E» (PacnopKu-LUNUILKA, PACNOPKU-CTEPXHN 1
np.)
A =468, (422)
Mpumep onpepenexns f20 TPEXCNONHOW Xene306eTOHHOW NaHeny Ha rmbKnx CBA3AX NpyBeAEH B NpWIO-
XeHun B.
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MpunoxeHune A
(pekomenpyemoe)

PacueT npvBeAeHHOro conpoTuBieHnsa Tennonepegaye RO
Ha npumepe parmeHTa HaBecHoi pacagHoi cuctembl (HPC) c ncnonb3oBaHmem opmynbl (4.2)

A.l H®C ycTaHaBnMBalT Ha CTeHbl 3[aHWS, BbIMOJIHEHHOIO NO KapKacHoh cxeme. CTEHOBbIE MPOEMbl HaPYXHbIX
CTEH 3aNO/THAIT KUPMUYHON KNaAKOA N3 NONHOTENOro KUpnuya TONWUHOR a 04nH Kupnuy. BelcoTa aTaxa (0T nona 4o nona)
3300 mm. TonwmnHa nepekpbiTna 200 mM. Mo nepekpbiTUEM NPOXOAUT Xene3obeToHHas 6anka BbiCOTOR 400 Mbl

Ha Hecyuine cnou cTeHbl (KMpNuYHas Knajka, xene3ob6eToH) KpenaT HaBeCcHy thacajHyl cuctemy, npejcTaBnsi-
Wyt co60ii MUHepanoBaTHble NAUTLI, (PUKCUPYEeMble Ha HapyXXHOW MOBEPXHOCTW Hecyliell YacTu CTeHbl TapenbyaTbiMn
ao6enamu. 3aWUTHLIM CNOEM YTENNNTENA ABNAETCA TOHKUA WTYyKaTypHbIV CIOV TONWMUHOV 6 MM (Hanpumep, nonumepue-
MEHTHas WTyKaTypka, apMMpoBaHHas CTEKN0CEeTKON 1 MMmetoLLan B CBOEM COCTaBe KOMMOHEHTbI, o6ecneynBarLyne xopo-
Wy NaponpoHULLaeMoCTb 3alUTHOTO C/10A).

Y3en npumblKaHUs NepekpbiTUSA K HAPYXHOI CTeHe NpuBeAeH Ha pucyHke A.l.

Tak Kak 6anka, CoBMel,eHHasa C TOPLOM NepeKkpbITUA, COCTaBNAET CYyWeCTBEHHYI0 4010 naowaan acaga, To aTy
YyacTb hacaja paccmaTpuBalT kak CTeHY apyroro coctaBa. CymmapHas NpoTsXeHHOCTb TOPLOB NepekpbiTUii Ha thacage
paBHa 822 M. Takum 06pa3om, nsiouiajb CTEHbI C BHYTPEHHUM HECYLL UM C/I0EM U3 MOHOIMTHOTO Xene3ob6eToHa A, paBHa

A, =822 (0.2 + 0.4)= 493 m2.

dacaf CcoOAepXWUT nNpoembl pasmepom: 2400 x2000 mMm— 80 wrT.. 1200 x2000 w™mMM — 80 wrT..
1200 x 1200 mm — 24 wT. CymmapHas nnowajb npoemos 611 m2.

Bbiuntas ns obueii nnowaaun pacaga (2740 m2) nnowafb CTEHblI C HECYLW UM CNOEM U3 Xxenes3obeToHa N NPoOemMosB,
HaxoAuM nnowafb CTeHbl A2 C BHYTPEHHUM CNI0EM W3 KUPMUYHON KNafKu:

A2-2740-493-611 « 1636m2.

CocTaB CTeHbl C BHYTPEHHUM C/I0EeM U3 XKene3o6eToHa (HaunHan 0T BHYTPEHHEN NOBEPXHOCTN):

- BHYTPEHHAA WTyKaTypka TONWMWHOK AWT =20 MM. KO3 DULMeHT TENIONPOBOAHOCTU MaTepuana 4Na pacyeTHbIX
ycnosuii b: >wr =0.93 Bt/(Mm *C);

- MOHOJINTHbIVi )Xene306eTOoH TONWMNHON 66 = 250 MM. KO3 DN MEHT TENIONPOBOAHOCTN MaTepuana NS pacyeT-
HbIX ycnoBuii b: >x6 = 2.04 BT/(m *C):

- MUHepanoBaTHble NANTbLI TONWMWNHONR iMBN = 150 MM. KO3 (PNLMEHT TENNONPOBOAHOCTM MaTepuanagnsa pacyert-
HbIX ycnoBuii B: >MBIM = 0.045 Bt/(m °C);

- TONUWMNHA HAapYXXHOW WTyKaTypku 6 Mm.

ConpoTusfneHne Tennonepegaye OfHOPOLHOW YacTU KOHCTPYKUUK, onpegensemoe no gopmyne (4.13). 4OIKHO
6bITb PABHO:

Kol = 1/8,7 + 0.02/0.93 + 0.25/2.04 + 0.15/0.045 & 1/23 * 3.64 (m2- *C)/8T.

CocTaB CTeHbl C CAMOHECYL UM COEM B BUAe KUPNUYHOW Knagku:

- BHYTPEHHAA WTyKaTypka TONWMWHOWK AWT =20 MM. KO3 DULNEHT TENNONPOBOAHOCTY MaTepunana 4na pacieTHbIX
ycnosuii 6: >wr =0.93 Bt/(m *C);

- KNajKa U3 kupnuya ToNWnHOW - 250 MM. KO3 (PNLUMEHT TENIONPOBOAHOCTI MaTepuana ANsS pacyeTHbIX yCno-
Buii 6:X, =0.81 B1/(m “C);

- MWHepanoBaTHble NAUTbI TONWWHONA iMBN 3 150 MM. KO3 (PMLUMEHT TENNONPOBOAHOCTN MaTepuana 4na pacyer-
HbIX ycnoBuii 6: XmBn = 0.045 Bt/(m °C);

- TONWMHA HAPYXHO WTyKaTypKN 6 MM.

ConpoTusBneHue Tennonepejaye ofHOPOAHOI YacT KOHCTPYKLMKN Ro2. onpegenaeTcs no hopmyne (4.13)n paBHo:

Ko2 ¢ W -7 * 0.02/0.93 ¢ 0.25/0.81 ¢ 0.15/0.045 & 1/23 =3.82 (mM2- *C)/BT.

[aHHbIl hacaj cofepxuT cnegyolne TENTOTEXHUYECKUE HEOAHOPOAHOCTH.
- TapenbuaTble gl 6e1n AN KPENNEHNUS YyTENIUTENs, BCpegHeM 8 wT./M2;

- OKOHHbIE OTKOCHI.

L5 KaXA0ro BuAa CTeHbl 3TU HEOA4HOPOAHOCTU PACCUNTLIBAKT OTAE/BLHO.

10
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PacueTTemnepaTtypHbIX noneii npoBoAAT AN = nntc 20 °C u texl = muHyc 28 °C.

PucyHok A.1 — Y3e/n NpUMbIKaHUS HAPYXHON CTEHbI K MEXAY3TaXHOMY NepeKkpbITHIO

A.2 TapenbuyaTble Atob6enn
PacuyeT TemnepaTypHOro No/A BbINOMHAT B LUANHAPUYECKUX KOOpANHATAaX.

PacuyeTHbIl yyacTok 1 npeactaBnaeT co6oil unnuHap anametpom 400 n TonwmnHoii 426 mm. Ocb glo6ensa cosnagaeT
C 0Cbl0 BpaleHNsa LUAnHApa.

Mnowaab CTeHbl, BOWeALwWwas B pacyeTHbI yyacTok. A,, = 0.125 m2.
MoTepu TENNOTHI YEpe3 pacyeTHbIli yyacTok ¢ gto6enem O,, =*1.9 BT.

MoTepu TennoTbl Yepes OAHOPOAHbI YHACTOK CTEHbI, PaBHbI N0 Niowaam pacieTHOMY yyacTtky. O,, paBHbI:

0, B [20- (- 28)Y3.64 +0.125 = 1.65 BT.

JlonoNHMTeNbHbIe NOTEPU TENNOThl Yepe3 fo6enb COCTABNAOT:

[o,; «0,1- O,, m 1.0- 1.65» 0.25 BT.

YpenoHble noTepu TennoThl Yepe3ab6enb onpegenstTcs no opmyne (4.7).

K, =0.23[120 - (- 28)) = 0.0052 BTIC.

11
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PacueTHblli yyacTok 2 npegctaBnaeTt co6oii uunnHap anametpom 400 n TonwmHoi 426 mm. Ocb Ao6ensa coenagaeTt
C OCbl0 BpalweHnsa uunuHapa. Naowasb CTEHbI, BOWeAWaa B pacyeTHbIn yyacTok: A21 = 0.125 m2.

MoTepun TennoTbl Yepe3 pacyeTHbIl y4acToK CTeHbl c Alobenem g\ = 1.8 BT.

MoTepun TeNOTh Yepes OAHOPOAHBIN YUACTOK CTEHbI, PABHbI N0 NOWAaAN PACYETHOMY yyacTKy. O 2L paBHbl:

021 = [20-<-28)1/3.82 0.125 = 1,57 BT.
,ﬂ,OI'IOI'IHMTeI'IbeIe noTtepun TennoThbl Yepes A}Oﬁel’lb paBHbI.

0] mO]- 021=18- 157 =0.23 BT.

YpenbHble NOTEPU TENOTHI Yepes Al 6eMb onpefenstoT no gopmyne (4.7):

K2 =0.23/(20 - (- 28)] = 0.0048 BT/*C.

A.3 BepxHUii OKOHHBbIN OTKOC (OCHOBaHWE — CTEHbI N3 Xene3o6eToHa)

PacueTHbI yyacTok pasmepom 426 x800 mm. Mnowajb CTEHbI C OCHOBAHUEM U3 Xene3o6eToHa, Bowewas B pac-
YeTHbIN yyacTok. /112 » 0,532 m2.

MoTepu TeENNOTbLI Yepe3CTEHOBYI KOHCTPYKLMIO, BOoweaLwyto By3en 0| = 12,0 BT.
MoTepu TennoTbl Hepes y4acTok OAHOPOAHOI cTeHbl 0 12 onpegensaTca no hopmyne (4.5) 1 paBHbl:

012 =[20- (- 28)]/3.64 +0.532 = 7.0 BT.

[lononHMTEeNbHbIE NOTEPU TENNOThLl Yepe3 BepXHuii oTkoc NnO”N onpegenstoTcs no hopmyne (4.4) v pasHbl:
A<3 * 12.0-7,0= 5.0BT.

YpaenbHble NMHeliHble NoTepyn TeNNOTbl Yepe3 BEPXHUM 0TKoCy , onpegensioT no popmyne (4.3):
y, =5/[20 - (- 28)J m 0.104 BT/(M °C).
CyMMapHYto NPOTSXEHHOCTb BCEX BEPXHNX OTKOCOB L| onpeAensitoT no aKCnAMKaynm OKOHHbIX MPOEMOB.

L, =2.4 80 ¢ 1280 «1.2 24 =317 wm.

A.4 HUXHUIA 1 6OKOBOW OKOHHbIe OTKOCHI (OCHOBAHME CTEHbI U3 KUPMNUYHONR KnagKku)

Pa3mepbl pacyeTHOro yyactka 426 x 800 mm.
Mnowapab CTEHblI C OCHOBAHWEM U3 Xene3obeToHa, BowWweALWwan B pacyeTHbli yyacTok. A22 n 0.532 m2.

MoTepun TeNNOTbl Yepe3 CTEHOBYO KOHCTPYKUUio, Bowegwyto Byaen.02 =11.2 BT.
MoTepu TENNOTHI Yepe3 yyacToK OAHOPOAHON CTeHbl <R2onpeAensoT no popmyne (4.6):

°22 a 120 - (- 28)1/3.82 0.532 = 6.7 BT.

[ononHUTeNbHbIE MOTEPU TEN0Thl Yepe3 0TKOC a2 onNpeAensitoT no gopmyne (4.4):

[0O] =11.2-6.7 = 4.5BT.

YpaenbHble NMHeliHble NOTepu TENIOThl Yepe3 0TKOC y 2 onpeAensatoT no opmyne (4.3):
y2=4.5/(20 - (- 28)] =0.094 BT/(m +-C).
CyMMapHY NPOTSXEHHOCTb BCEX HMXHWNX U GOKOBbIX OTKOCOB 12 0npeensitoT N0 3KCNANKAL NN OKOHHbIX TPOEMOB

i.2=(2.4 ¢2-2)80 * (1,2 * 2-2)80 + (1.2 + 2-1,2)24 = 1014 m.
MpuBeaeHHOe conpoTuBAEHMe Tennonepeaye cteHbl R' onpegensoTt no popmyne (4.2):

«0 = (493 ¢ 1636),'(493/3.64 * 1636/3.82 317 -0.104 & 1014 0.094 ¢ 493 8-0.0052 ¢ 1636 8 0.0048)
=2129/(135 & 33 95 ¢20.5 ¢63) = 2129/775 = 2.75 (m2 ‘C)/BT.

12
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Lons Bcex TeN10onoTepb Yepes pacCcUHMTaHHOE HapYXHOe orpaxaeHue, NPUXOAALLASCA HA Y4acTKU CTeHbI No rnaau,
NIUHEHbIe N TOYeYHble TENNOTEXHNYECKME HEO4HOPOAHOCTH, NpuBeAeHa B Tabnuue A.1.

Ta6nunya Al — PacnpegeneHue Tennonotepb No BUAAM MHOTOCMOWHbIX CTEH U TENNOTEXHUYECKUX HEOAHOPOAHOC-
Tei

SnemeHT leomeTpuueckas xa- TennoTexHnyeckas xapakte- Bknag B Tennosble
pakTepucTvka puctuka norepu
OfHOpOAHAs CTeHa C OCHOBAHMEM M3 6eToHa 493 M* A*" =3.64 (M2-*CyBT 174 %
OpHopogHas cTeHa C OCHOBAHMEM U3 Kupnuya 1636 M2 R f* =3.82 (m* m*C)/BT 55.3%
BepxHuii oTkoc 317 m V =0.104 B1/(m -*C) 4.3%
HWXHUA 1 60KOBbIE OTKOCHI 1014 m V =0.094 BT/(m -*C) 12.3%
TapenbyaThblii glo6enb a 6eTOHHOe OCHOBaHue 3944 wr. K =0.0052 BT1/*C 2.6%
Tapenbyatblil flo6eb B KUPMUYHOE OCHOBaHWE 13088 wr. K =0.0048 BT/*C 8.1 %

13
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MpunoxeHne b
(pekomenpyemoe)

PacueT k0oathpULMEHTOB TENNOTEXHNUYECKON OAHOPOAHOCTU T Y NMPUBEAEHHOTO CONPOTUBAEHUSA
Tennonepegave /?' Ha Nnpumepe MeTannMYeckux caHABUY*naHenein ¢ ahpPekTuBHbIM yTenanTenem
c ucnonb3osaHvem cdopmyn (4.16) n (4.17)

OnpepensoT NpuBejleHHOe CONPOTWBAEHNEe Tennonepejaye naHenu ¢ aPPekTUBHbIM yTennautenem (neHononu-
CTMPON) MCTaNbHbIMN O6GLWNBKAMU NPOMBbILLIEHHOTO 3jaHNA.

B5.1 WcxopaHble flaHHble
Pa3mep naHenn 6 x 2 M. KOHCTPYKTUBHbIE U TEMIOTEXHUYECKNE XapaKTePUCTUKN NaHenu:

- TONWMHA cTaNbHbIX 06WKNBOK 0.001 M. KO3 huLMeHT TennonpoBoagHocT ).T - 58 BT/(m aC);

- TO/IWMHA NEHONOIUCTUPONBLHOTO yTennutena 0.2 M. KoapuuyneHT TennonposogHocTn > = 0.04 BT/(m ' C).
OT60OpTOBKA NMCTOBOTO MaTepuana BA0/b NPOTAXEHHbIX CTOPOH NaHeNn NpUBOAUT K 06pa3oBaHNio TENONPOBOA-

HOro Bk/ilo4eHus Tuna H6 (cm. pucyHok b. 1). wupuHoit a = 0.002 m.

B.2 Mopsapok pacuyeTa
ConpoTusneHus Tennonepegaye Baann oT BkAoYeHns RE0N M No TeNNONPOBOAHOMY BK/IOUEHUIO/?/:

Rco*. 1/8 7+ (2 m0.001/58) + 0.2/0,04 * 1/23 = 5.16 m2+*C/BT;

= 1/8.7 + 2(0.001 ¢0.2)/58 + 1/23 « 0.162 m2+'C/BT.

3HavyeHne 6e3pa3MepHOro napameTpa TenonpoBOAHOTO BK/OYEHNS onpeaenstoT no taénuye 5.2:

aX”~/KX =0.002 58/(0.2 0.04) = 14.5.

Mo Ta6nuue 6.2 N0 MHTEPNONALUYN ONPEAENSAIOT 3HAYEHUE UM _

if =0.43 & [(0,665 - 0.43)4.5J/10 = 0.536.

PucyHOK B.1 — CXeMbl TEMNONPOBOAHbIX BK/IOYEHWI B Orpaxgatolynx KOHCTPYKLUSAX
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KoadhchuuymneHT /~onpepensioT no coopmyne (4.17):

K/- 140.536 0.22/(0.04 +0.002 +5.16) = 52.94.

FOCT P 54851—2011

Koadh hnumeHT TENNOTEXHUYECKOI OL4HOPOLHOCTH NAHENN paccunTbiBaoT no dopmyne (4.16):

MpuBeeHHOe CONPOTUBIEHNE TENIONEPeAaqe BbIYNCAAT No hopmyne (4.12):

Ta6nuya bB.1— OnpeaeneHne koadhduymneHTa K,

Cxema TennonpoBos-
HOTO BK/OUEHUS N0

pucyHky b.1 0.1 0.2 0.4
1 2 1,02 1.01 1.01
5 1.16 111 1.07
10 1.33 1.25 1.15
30 1.63 1.47 1.27
Il 10—40 2.65 2.2 1.77
1l 0,25 2 1.02 1,01 1.01
Mpu CS 5 112 1.08 1.05
10 1.18 1.13 1.07
30 121 1.16 11
0.5 2 1.05 1.04 1.03
5 1.28 121 1.13
10 1.42 1.34 1.22
30 1.62 1.49 1.3
0.75 2 1.06 1.04 1.03
5 1.25 1.2 1.14
10 1.53 1.42 1.25
30 1.85 1.65 1.38
\% 0,25 2 1.03 1.02 1.02
Mpu CS 5 1.12 1.10 1.07
10 1.2 1.16 11
30 1,28 1,22 1.14
0.5 2 1.07 1.05 1.04
5 1.32 1.25 1.17
10 1.54 1.42 1.27
30 1.79 1.61 1.38
0.75 2 1.07 1,05 1.04
5 1.36 1,28 1.18
10 1.64 151 1.33
30 2.05 1.82 15
MpumeyaHune — O603HAYEHNA NPUHATLI NO PUCYHKY B.1.

r- 141 ¢[5,16/(12-0.162)) 0.002-6 52,94} = 0.372.

R'=0.372 -5.16 = 1.92 m2+“C/BT.

KoachdpuumneHt * npu a/A (cm. pucyHok B.1)

0.6

101
1.05
11
1.18
1.6
1.01
1.04
1.05
1.07
1.02
1.09
1.14
1.19
1.02
11
1.16
1.24
1.01
1.05
1.07
1,09
1.03
1.13
1.19
1.26
1.03
1.14
1.23

1.33

0.8

1.04
1.08
114
155
1,01
1.03
1.04
1.05
1,01
1.07
1,11
1.14
1.02
1.08
112
1.18
1.01
1,04
1,06
1.07
1,02
11
1.14
119
1.02
111
1.18

1,25

1.03
1.06
111

1.01
1.03
1.04
1.04
1.02
1.06
1.09
112
1.01
1.07
111
1.15
1.01
1.03
1,05
1,06
1.02
1.08
1.12
1.16
1.02
1.09
1.15
121

15

1
1.02
1.04
1.07

1.01
1.02
1.03
1.03
1.01
1.04
1.07
1.09
1.01
1.05
1.08

111

1.02
1.03
1.04
1.01
1.06
1.09
1.12
1.01
1.07
111
1.16

1.01
1.03
1.05

1.01
1.02
1.02
1.01
1.03
1.05
1.06
1.01
1.03
1.05
1.08

1.01
1.02
1.03
1.01
1,04
1.06
1.08
1.01
1.05
1.08
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Tab6bnunuya b.2— OnpegenexHune koadpduymeHTa >

Cxebla Tennonposoa- 3HameHna ko uumneHTa LHNpu (cm. pucyHok 6.1)
pucykky B.1 0.25 0.5 1 2 5 10 20 50 150
| 0.024 0.041 0.066 0.093 0,121 0.137 0,147 0,155 0.19
H6 — - - 0.09 0,231 0.43 0.665 1.254 2.491
n 0.25 0.016 0.02 0.023 0,026 0,028 0.029 0,03 0.03 0.031
pu e 45 0036 0054 0072 0083 0096 0102 0107  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
Mpw o> 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

16



MpunoxexHune B
(pekomeHayemoe)

FOCT P 54851—2011

PacuyeT k03t PULNEHTOB TENIOTEXHNYECKOW OA4HOPOLHOCTU T U NPUBEAEHHOTO CONMPOTUB/IEHUA
Tennonepegayvye Ra Ha npumepe TPEXCNONHbIX Xene306eTOHHbIX laHoNel ¢ 3P eKTUBHbIM
yTennnTenem Ha rmbknx cBA3AX € ucnonb3oBaHnem popmynbl (4.18)

OnpefensaoT npuBegeHHoe conpoTuBneHne Tennonepegadye RO oAHOMOAYNbHOW TPEXCNOWHON Xene3o6eTOHHOW

naHenun Ha rnbKNX cBA3AX C OKOHHbIM NPOEMOM KPpYyNHOMNaHEebHOTO XNNoro goma cepun 111-133.

B.1 WcxopHble gaHHbIE

MaHenb ToNwWwMHOK 300 MM COAEPXUT HAPYXHbIA U BHYTPEHHWUI Xene306eTOHHbIE C/I0U, KOTOPbIe COeANHEHbI MEX-
Ay coboii gBymA nogBeckaMu (B NpocTeHkKax), NoAKOCOM, PacnofioXeHHbIM BHUXHER 30He NOJ0KOHHOTO y4yacTka, n pacnop-
Kkamu: 10 — y ropn3oHTa/IbHbIX CTbIKOB 1 2 — B 30HE OKOHHOTO 0TKoca (CM. pucyHok B.1).

PacuyeTHble napameTpbl NaHenn npusegeHsl B Tabnuue B.1.

B 30He NoABeCOK U NeTelb BHYTPEHHUI 6GETOHHbIV CNOW nMeeT yTONLWEHUSA, 3aMeHAIOLME YacTb CNOS YyTennuTens.

Ta6nnuya Bl

Matepuan cnos

HapyXHblii )Xene306eTOHHbLIA cnoi

TennousonsiuMoHHbLIA cnoii — neHo-
nonuctTupon

MI/IHEpaI'IOBaTHbIe BKNnapgblwwn

BHYTpeHHWII )xene3o6eTOHHbIA cnoi

po, krima

2500

40

150

2500

Xb-
BT.'(M *C)

2.04

0.042

0.047

Bpanu ot
BKAKOYEHNI

65

135

100

ToTuumna cnos, Mm

B 30He noga-
necku u net-
m

65

60

175

FopusoHTanb- BepTukanb-

HbIA CThbIK Hblii CTbIK
65 65
135 60
100 175

17
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420

BC — BepTuKanbHbIA CTbiK; FC — ropu3oHTaNbHbI CTbIK.

1— pacnopku: 2 — netns: 3 — NoABecku: 4 — 6eToHHble yTonweHus (A » 75 Mbl BHYTPEHHET0 Xene306eTOHHOro cnosa): 5 — nogkoc

PucyHoK B.1 — CxeMbl TENI0NPOBOAHbIX BK/IOYEHMI B Orpaxgatouynx KOHCTPYKLUAX
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B.2 MopAapok pacyeta

KOHCTPYKLUMA orpaxAeHns COAepXuT creayllime TeNNONPOBOAHbIE BKIOUYEHUA: TOPU30OHTaSIbHbIE N BEPTUKAb-
Hbl€ CTblIKW, OKOHHbIE€ OTKOCbI, YTONL,EHNA BHYTPEHHEr0 Xene306eTOHHOro cnoa u rnbkue ceasun (NoABeECKN, NOAKOC, pac-
nopku).

Ana onpefeneHunsa koaduynernta BAMAHNA OTAEbHbIX TENNONPOBOAHbLIX BKIKOUYEHWUI NpeaBapuTenbHO paccyu-
ThiBaOT MO hopmyne (4.14) TepMuyeckne CONPOTUBIEHUA OTAE/bHbIX yYaCTKOB NaHenu:

- B30HE YTO/I,eHNsA BHYTPEHHET0 Xene306eTOHHOro cnos

Ry =0.175/2.04 + 0.06/0.042 # 0.065/2.04 = 1.546 M2 +*C/BT;
- N0 rOPMU30OHTANbHOMY CTbIKY

=0.1/2.04 #0.135/0.047 + 0.065/2.04 * 2.95m2+' C/BT;

no BepTukKasbHOMY CTbIKY

=0.175/2.04 #0.06/0.047 + 0.065/2.04 = 1.394 m2 *C/BrT;

- TepMUYECKOe CONPOTUBEHME NaHeNN BAANMN OT TENNONPOBOAHbLIX BK/OYEHWI
R ~ =0.1/2.04 + 0.135/0.042 ¢ 0.065/2.04 = 3.295 m2+4C/BT:
- YC/IOBHOE CONpOTUBAEHNE Tennonepegaye BAanu oT TENONPOBOAHbLIX BKITHOYEHNIA.
R*00 - 1/8.7 ¢3.295 m1/23 = 3.453 m2- °C/BT.

Tak Kak naHenb UMeeT BEpPTUKaNbHYl OCb CUMMETPUU, TO onpeaeneHne NocneaylLwWwmnx BeIMYNH NPOBOASAT ANA
NONTOBUHbBI NaHENN.
BbluvcnaoT nnowaab NoN0BUHbI NaHenn 6e3 yyeta npoemMa okHa:
Aa=0.5(2.8 2.7- 1.48 1.51)=2.66 m2.
TonwunHa naHenm iiNe= 0.3 m.

BeiuncnsioT N0OWaAb 30H BANAHNSA Afu KO3 (PUUMEHT /, 418 KAXA0TO TENNONPOBOAHOTO BKIIOYEHUS NaHenun:
- ANS TOPU3OHTANILHOTO CThiKa:

RAn/RZ™ ~ 2.95/3.295 =0.895.

Mo ta6bnuue B.2 /(=0.1. Nnowaab 30HbI BAUSAHUA BbIYMCAAKT No popmyne (4 19):
A, 0.3-2-1.25 =0,75Mm2;

-4NA BepTMKanbHOro cTbika Ryo/REon m 1.394/3.295 = 0.423.

Mo ta6bnuue 6.2 f,=0,375. Nnowanb 30HbI BANAHUA BblYMCAAT No oopmyne (4.19):
A= 0.3 2.8 =0.84 m2:
- 4715 OKOHHbIX OTKOCOB Npu 6p (NON0BUHA TONLWWHBI OKOHHO KOpOo6KKU) *>0,065 M 1 8", (paccTosiHNE OT CEpeUHbl
TONWMNHbI OKOHHOI KOPO6GKM A0 BHYTpPeHHeli noBepxHOCTW naHenu) m 0.18 M. no Ta6bnuue B.2 f. - 0.374. Mnowaab 30HbI
B/INAAHUSA NOJIOBUHbI OKOHHOTO NMpoeMa C y4eTOM Yr/10BblX y4acTKOB BbIYMCASOT No popmyne (4.20):

A,* 0.5(2+0.3 (1.53 ¢ 1.56) ¢ 3.14 0.32) = 1.069 mM2;

-ANA 6GeTOHHbIX YTONWEHUA BHYTPEHHero >ene3ob6eTOHHOro Cnos B 30He nogsecku u netnu npu Ry/R ~n -

= 1.546/3.295 = 0.469 no Tabnuue B.2 f,~ 0,78. CymmapHyto naouwasb 30Hbl BAUAHWUSA YTOJILLEHWIA NOABECKM U NeTaun
BblUUCNAKT No popmyne (4.21):

Al» (0.6 +2-0,3) (0.47 + 0.1) + (0.2 + 0.3 + 0.1) (0.42 ¢0.3 + 0.075) >1.161 m2;
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- AN noABecku (AuameTp cTepxHsa 8 mm) no Tabnuuye B.2/; = 0.16. nnowazb 30Hbl BAUAHUA BbIYNCNAT N0 (DOPMY-
ne (4.21):
N,=(0.13 «0.3 #0.14)(0.4 «2+0.3)* 0.57 m2:

- ANns nogkoca (gnameTp cTepxHA 8 mm) no Tabnuuye B.2 f.* 0.16. nnowagb 30HbI BAUAHUA BbIYUCASAOT MO POpMY-
ne (4.21):

A, - (0.13 ¢ 0.3X0.22 + 0.3 + 0.09) » 0,227 m2:
- ANS pacnopok (gnameTtp cTepxHs 4 Mm) no Tabnuue B.2tt- 0.05.
Mpy onpejeneHn cyMMmapHoii naowajn 30Hbl BAMAHNA NATU PACNOPOK ClelyeT yunTbiBaThb, YTO LWIMPUHA 30HbI BN~
SAHUSA CO CTOPOHbI CThbika OrpaHnyeHa kpaem naHenu n pasHa 0.09 m. Mo popmyne (4.22) onpefensatoT 3HayeHue A,.
A,m5(0.3 ¢0.3)(0.3 ¢0.09) * 1.17 m2.

PaccunTbiBatoT eno popmyne (4.18):

r- 1)1 (2>(3.453 +2.66)] *
*(0.84 0,375 + 0.75 0.1 « 1.069 0.374 + 1.161 0.78 w0.57 0.16 ¢0.227 0.16 & 1.17 0.05}} = 0.71.

MpuBegeHHOe CONPOTUB/EHME TENonepesade NaHe NUBbLIYUCASAIO T No dpopmyne (4.12):

«O m0.71 3.453 =2.45 M2 -*C/BT.

Ta6bnuuya B.2 — OnpepeneHune koahduyneHtTa BANAHUA f, CTLIKOB U OKOHHbIX OTKOCOB

Bu TennonpoBoamoco KoadhchuumeHT BamsHus f

BK/TIOYEHMA
C NpUMbIKAHMEM BHYTPEHHMX OrpakaeHIi
CTbik NpH Bea npuMbIkaHus BHYT- ¢ pe6pamyt ToAUHOM, M
PEHHIX OrPaKAEHMI s peep
10 20
1un 6onee 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
OKOHHBIE OTKOCbI C pebpamy TONMHAT, Wbl
Mpn W/3;,: Bea petep
10 20
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
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Ta6nunya B.2.1 — OnpegeneHve kKoadhduyneHTa BAMaHUA f,yToNWeHni A BHYyTPEHHEro Xene3o6eTOHHOTO C/10s U TN6-
KX cBAsei

Bua TENN0ONpoBOAHOIO BK/OUEHUS KoadhcpuumeHt BnunsiHus /(

YTo/ueHme BHYTPEHHETO Xene306eTOHHOTO cios npu Rt

0.9 0.02
0.8 0.12
0.7 0,28
0.6 0.51
0.5 0.78
Mnbkue cBA3N gMamMeTpom, 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

MpumevaHuns:
1 BHacToAwmMx Tabnuuax npuseneHbl 3HaveHunsa 9 *91.49 Ay — TepMmuuyeckue conpotusneHusi, M2+ “C/BT, naHe-

IV BHE TENIONPOBOAHOTO BK/IOUEHUS, TOPU3OHTAIbHOTO (BEPTUKANLHOIO) CThiKA, YyTO/LLEHWUSI BHYTPEHHETO Xene306eToH-
HOFO CNosi COOTBETCTBEHHO, onpejensieMbie no dopmyne (4.14); M 8U,— paccTosiHUs, M. OT NPOAOSIbHON ocwu

(cepeAuHbl TONWMHBI)OKOHHOW KOPOGKM [0 €€ Kpas MBHYTPEHHE MOBEPXHOCTN NaHENN.
2 TMpoMexXyTouHble 3HaYeHUsi CefyeT onpeaensiTe MHTepPnonsiyne.
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Bubnunorpadusa

[1] CHwuN 23-02—2003 TennoBas 3awuTta 3gaHui
[2] CM 23-101—2004 MNpoekTupoBaHWe TeNA0BOI 3alWnTbl 3gaHN
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YOK 624.01.001.4:006.354 OKC 91.080 K39
KnioueBble cfioBa: TenjoBas 3aliuTa 34aHuii, CTpouTeIbHas TENOTEXHUKA, OrpaaatoLLas KOHCTPYKLWS, Co-

npoTuB/eHue Tennonepegaye, koaduuueHT Tennonepesaun, npuBeaeHHoe ConpoTUBEHKE Tenonepesa-
ye. K03 PULMEHT TENNOTEXHNYECKOK 0OAHOPOAHOCTH
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