CIM 61.13330.2012 Tennosas usonsaumsa obopynosaHus n Tpybonposogos. AkTyanusmpoBaHHas pegakums CHull 41-03-2003 (c Ctpanunua 1
MameHeHnem N 1)
Ce00 npasun om 27 dekabpsi 2011 2. Ne 61.13330.2012

Cr61.13330.2012

cBOA NPABUIN

TENNOBAA U3onauna osoOPYOOBAHUA U TPYBONPOBOOOB
DESIGNING OF THERMAL INSULATION OF EQUIPMENT AND PIPE LINES
AKTYANTU3NPOBAHHAA PEOAKLIAA CHWUIM 41-03-2003

OKC 91.120.10
Jata BBegenHuns 2013-01-01

NMPEAOUCNOBUE

Llenn n npmHumnel ctangaptmsaumm B Pocecuiickon degepaumm yctaHoBneHsl PeaepanbHbiM 3akoHOM OT 27 fekabpa 2002
N 184-93 "O TexHWYeckoOM perynupoBaHun”, a npaeuna paspadoTku - noctaHoBneHnem lpasuTtenbcTBa Poccuiickon ®enepatiym
0T 19 Hos6psa 2008 r. N 858 "O nopsake pa3paboTku 1 yTBEMKAEHMA CBOAOB Npasvn”.

CBegeHus o cBoge npaeun

1 UCTIOJIHUTEJIb - MockoBckuii rocygapCTBeHHbI cTpouTenbHbin yHuBepcutet (MICY) n rpynna cneumanmctoB
2 BHECEH TexHuyeckum komuteTom no ctaHgapTtusauum TK 465 "CtponTtenscteo”

3 NMOArOTOBIEH k yTBepxaeHuto [lenapTaMeHTOM apXUTEKTYpbl, CTPOMTENbLCTBA U rPagoCTPOUTENBHON MNONUTUKN

4 YTBEPXXOEH npukaszom MwuHWCTEpPCTBa pervoHanbHoro passutua Poccunckon ®enepaumm (MuHpervon Poccum) ot 27
nekabps 2011 . N 608 n BeeaeH B gencteune ¢ 01 aHBaps 2013 1.

5 3APETMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PerynvpoBaHuio u metponorum (PocctangapT).
Mepecmotp CM 61.13330.2010 "CHwuIT 41-03-2003 Tennosas usonsiums obopynoBaHnst u Tpybonposogos”

UHbopmayusi 06 usmeHeHUsIX K HacmosweMy ceoldy rnpasus rybrnukyemcsi 8 exe200HO u3dasaeMoM UHEOPMaUUOHHOM
ykasamerne "HauuoHanbHble cmaHdapmhbl”, a meKkcm U3MeHeHUU U rorpasok - 8 exXeMecsyHo u3dagaeMblx UHGOPMaUUOHHbIX
ykazamerssax "HauuoHarnbHble cmaHOapmbl". B crnyyae nepecmompa (3ameHbl) unu OmMMEHbl Hacmosiue2o ceoda rpasursn
coomeemcmeytouwiee ysedomrneHue 6ydem onybnuKkogaHO 8 EeXeMeCslYHO u30asaeMoM UHGOPMayUOHHOM yKazamerse
"HayuoHanbHble cmaHdapmbi”. Coomeemcmeyrowias UHopMmayusi, yeeOOMeHUe U MmMeKCmbl pasMewarmcs makxe 8
UHOpMayuoHHOU cucmeme obuwea0 Mob308aHuUsi - Ha oguyuanbHOM calime paspabomdyuka (MuHpeauoH Poccuu) e cemu
UHmepHem

BHECEHbI: npaBkn Ha ocHoBaHuu mHdopMauum 06 oneyatkax, onybnukoBaHHown B WHdopmaumoHHoM BionneteHe o
HOPMAaTMBHOW, METOAUYECKON WU TUMOBOW NpoeKkTHOM gokymeHTauun N 6, 2012 r.; nHdopmauun o6 oneyatkax, pasMeLLeHHON Ha
oumumansHom cante GAY "OLIC", www.certif.org/fcs/sp_malomob.html (no coctosiHnio Ha 01.10.2014).

I'IpaBKm BHeCeHbI n3rotoButenem 6asbl AaHHbIX

BHECEHO U3meHenne N 1, yTBepXAeHHOE 1 BBEAEHHOE B AeNCTBME NpUKa3oM MUHUCTERCTBA CTPOUTENBLCTBA U XKUNLLIHO-
KOMMYHanbHoro xo3ssancrea Poccuiickon Penepaumm ot 3 nekabps 2016 r. N 882/np ¢ 04.06.2017
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M3meHeHne N 1 BHeceHO nsrotosutenem 6asbl JaHHbIX

BBEOEHUE

HacTtoswuin ceog npaeun pa3paboTaH C y4ETOM COBPEMEHHBLIX TEHOEHLMIA B MPOEKTMPOBAHUM MPOMbILLIIEHHON TEMNIOBON
N30MAUMM U pEKOMEHAALNIA MEXAYHAPOAHbIX OpraHM3aLmMin No cTaHgapTu3aumnm u HOPpMMPOBAHMUIO.

HopmaTuBHbIM JOKYMEHT coaepXuT TpeboBaHMs K TENNOM3ONSALUMOHHBIM Matepuanam, U3aenysm U KOHCTPYKUUAM, npaBuna
NPOEKTUPOBAHUS TEMMOBOW W30MNSALUW, HOPMbI NIIOTHOCTU TEMMOBOrO MOTOKa C M30MMUpyeMbIX MOBEPXHOCTEN 0OOpynoBaHMSA U
TpyboNpoBOAOB C MOMOXMTENbHBIMU WM OTpULATENBbHBIMU TemrnepaTtypaMmu Mpu UX pacronoXeHWW Ha OTKPbITOM BO3Ayxe, B
NnoMeLLEHNN, HEMNPOXOAHbIX KaHanax v npu beckaHanbHOW npoknagke. B aokymeHTe npuBeaeHbl MeTodbl pacyeTa TOMLMHBI
TENNoBOW u3onsuun obopynoBaHUs U TpyGONpOBOAOB, pacYETHbIE XapaKTePUCTUKN TEMMOU30NALUMOHHBLIX MaTepuanos, npasuna
onpegeneHuss obbema M TOMWMHbI YNIOTHAIOLWMUXCS BOMOKHUCTBIX TEMNMOU30MNSLUMOHHBIX MaTepuanoB B 3aBUCMMOCTU OT
KoadhpmumeHTa ynioTHEHNS.

AKTyanusaums BbINONHEHa aBTOPCKMM KOMMEKTUBOM B cOCTaBe: kaHA. TexH. Hayk Bb.M.LLowixeT (pykoBoguTens paboTsl), A-p
TexH. Hayk B.M.PymaHues (MICY), B.H.Akynnyes (CMNKB AO "®dupma "OHeprosawmta"), B.H.KpywensHuukui (OAO
"ATOM3HepronpoekT").

B pa6ote npuHumanu yyactue: A.N.Kopotkos, N.6.Hosukos (OAO "BHUIMWaHepronpomM"), kaHa. TexH. Hayk B./.KawmHckun
(000 "MPEANMPUATUE "Tennocetb-CepBuc"), C.N.Kay (OAO "BHUMWHedTL"), P.LL.BuHorpagosa (OAO
"Tennoanektponpoekt"), E.A.HukutmnHa (OAO "AToM3aHepronpoekT").

1 OBNNACTb NPUMEHEHUA

Hactoswwuin ceog npaBun criegyeT cobniogatb Mpu NPOEKTUPOBAHWM  TEMSIOBOW  U30MNSALUMM  HAPYXXHOW MNOBEPXHOCTU
obopyaoBaHusi, TPybonpoBoAoB, ra3oxo4oB U BO3AYXOBOAOB, PACMONMOXEHHbIX B 30aHUSIX, COOPYXEHNSX U HA OTKPbITOM BO3dyXe
C TemnepaTypon cogepxalmxcs B Hux BewecTts oT MyuHyc 180 go 600 °C, B Tom yucrne TpybonpoBoaoB TENMOBLIX CETEN MPU BCEX
cnocobax npoknagku 1 TpybonpoBoaoB ¢ 060rpeBatoLLMMU UX NapoBbIMU U BOAAHBIMW CNyTHUKaMM.

HacTosilume HOpMbI He pacnpoCTpaHslOTCS Ha MPOEKTUPOBaHWe TEMMOBON M3onsAUMM obopyaoBaHuUs U TpyGonpoBOAOB,
cofepXalimx W TPaHCMOPTMPYIOLLMX B3pblBYaTble BeLeCcTBa, W30TEPMUYECKUX XPAHWUMULL, CXWKEHHbIX rasoB, 3A4aHuin K
MoMeLL,eHuii AN NPoM3BOACTBA U XpaHEHUs B3PbIBYaTLIX BELLECTB, aTOMHbIX CTaHLMIN U YCTaHOBOK.

(M3meHeHHas pepakunsa, Uam. N 1).

2 HOPMATUBHbBIE CCbINTIKU

HOpMaTVIBHbIe OOKYMEHTbI, Ha KOTOpPble B TEKCTEe HAaCToALllero ceoga npasuit UMeTCA CCbIJTIKK, NpuBeaeHbl B MPpUnoXeHun A.

MpnmeyaHme - Mpn NonNb3oBaHMM HACTOALLMM CBOAOM NpaBuI Lienecoobpa3Ho NpoBEpPUTL ENCTBUE CCbINTOYHBLIX CTaHAapTOB
n KknaccndumkaTtopoB B MHOPMALMOHHONW cucTeme OOLLEero mnomnb3oBaHUA - Ha oduuManbHOM CalTe HauMOHambHbIX OpraHoB
Poccuiickon degepaumu no ctaHaapTusauum B cetu VIHTEPHET unu No exerogHo usgaBaeMoMy MHOPMAaLMOHHOMY yKasaTerto
"HauuoHanbHble cTaHgapTbl”, KOTOPbIN OMy6brvkoBaH NO COCTOSHWUIO Ha 1 sHBaps TeKywlero roga, U no COOTBETCTBYHOLIMM
eXEeMeCsA4YHO M3gaBaeMbiM WHMOPMALMOHHBIM YyKasaTensm, onyObnuKoBaHHbIM B TekylleM roay. Ecnv CCbINOYHbIA JOKYMEHT
3aMeHeH (M3MEHeH), TO MpU NOMb30BaHUN HACTOSALLMM CBOAOM MpaBuI cregyer pykoBOACTBOBATLCA 3aMEHEHHbBIM (M3MEHEHHbIM)
OOKYMEHTOM. ECnun CChINOYHbIN JOKYMEHT OTMEHEH 6€e3 3aMeHbI, TO NOMOXEHME, B KOTOPOM AaHa CCbifika Ha Hero, NPUMeHsIeTCs B
YyacTu, He 3aTparnBaroLLen 3Ty CCbISIKY.

3 TEPMUHbI 1 ONPEAENEHUA

B HacTosiwem csoge npasun npumeHeHbl TepMmuHbl No [OCT 31913, a Takke crnegyolimMe TEPMUHbI C COOTBETCTBYIOLLMMU
onpeneneHnsiMun:

(M3meHeHHas pepakunsa, Uam. N 1).
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3.1 NNOTHOCTL TENJIOM3ONALMOHHOrO MaTtepuana, £, Kr/m3 : BenuuuHa, onpeaensiemas OTHOLLIEHMeM Macchl Matepuana
KO BCEMY 3aHMMaeMoMy UM 0bbeMy, BKIHoYas Nopbl U NyCTOThI;

3.2 koachcbuumeHT TennonposogHocTy, ( ), BT/(M-°C): Konnyectso TennoTsl, nepegaBaemoe 3a eQuHnLy BpeMeHu Yyepes
€OVHWLY NnoLaam n3oTEPMUYECKON NOBEPXHOCTU NPU TeMnepaTypHOM rpagueHTe, paBHOM eAMHULIE;

3.3 pacyeTHas TennonpoBOAHOCTb: KoadhduuMeHT TenmnonpoBOAHOCTU  TEMNMOU3ONALMOHHOMO  Marepuana B
9KCnyaTauMoOHHbIX YCNOBUAX C Y4YeTOM e€ero Temnepartypbl, BMaXHOCTW, MOHTaXHONo YMNIMOTHEHUA W Hann4na WBOB B
TENNON30NALUMOHHON KOHCTPYKLMK;

3.4 naponpoHuuaemoctb, ., Mr/(M-y-Ma): CnocobHOCTb MaTepuana nponyckaTe BOAsiHblE Napbl, codepXalpecs B
BO34yxe, Nof AENCTBUEM Pa3HOCTM KX NapLianbHbIX AaBNEHUA Ha MPOTMBOMOMOXHbLIX MOBEPXHOCTSAX CrOs MaTtepuana;

3.5 TemnepartypocTonkocTb: CrnocobHOCTb MaTepuana CoOXpaHsaTb MEeXaHW4Yeckue CBOWCTBA NPV MOBbILLEHUU WK
MOHWXEHUN TemnepaTypbl. XapakTepudyeTcsi npefenbHbIMU  Temnepatypamy NpUMEHEHWs, Npy KOTOpbIX B Martepuane
0oGHapyxuBaloTca Heynpyrme aedopmaumu (Mpy MOBbILEHUW TeMnepaTypbl) WU paspylleHne CTPYKTYpbl (MPU MOHWXEHWU
TemnepaTtypbl) NOA CXUMAKLLEN Harpy3Kon;

3.6 ynnotHeHne Tenmon3onsAUMOHHbLIX MaTepuanoB: MoHTaxHas XapakTepuctuka, onpegenawouwiada nrioTHOCTb
Tennon3onAaAunMoHHOro mMartepmana nocrne ero yCtaHOBKM B MPOEKTHOEe MNOoJNioXKeHNWe B KOHCTPYKLUN. YnnotHeHne mMmaTtepunanos
XapakTepusyeTca KOS(Dd.)I/ILI,I/IeHTOM YyNroTHeHUA, 3Ha4vYeHne KOTOpOoro onpenendaeTcAa OTHOoLeHueM obbvema MmaTtepumana wmnum
n3genua K ero o6bemy B KOHCTPYKUMNU;

3.7 Tennomn3onsALMOHHAA KOHCTPYKLUMA: KOHCTPYKLMS, COCTOSILLAA U3 OQHOIO UMM HECKOSBbKMX CIOEB TeMnnon30NsLMOHHOro
maTtepuana (M3aenvs), 3almUTHO-MOKPOBHOIO CMOs U 3reMeEHTOB KpenfeHusi. B coctaB TennomsonsiuMoHHOM KOHCTPYKLUMM MOTYT
BXOOUTb Napon30NnALMOHHBIN, MPeaoXpaHUTENbHbIA U BbIpaBHUBAIOLLNIA CIOW;

3.8 MHOrocrnoriHasi TeNSIOU3ONALNOHHAsA KOHCTPYKUMs: KOHCTpyKumMsl, cocTosiwas M3 AByX U Bonee crnoeB pasfnmyHbIX
TENMNou3oNsALUNOHHBIX MaTepuarnos;

3.9 NOKPOBHbIA CNOW: JANEMEHT KOHCTPYKLMW, YCTaHaBMUBAEMbIA MO HAPYXXHOW MOBEPXHOCTM TEMMOBOW M30NSAUMU ANS
3aLnTbl OT MEXaHNYECKUX NOBPEXAEHWI N BO3OENCTBUSA OKpYXatoLen cpeabl;

3.10 nNapou3OoNALMOHHbLIA CroN: ONeEMEHT TEMMOM3ONALUMOHHON KOHCTPYKUMM obopygoBaHuss n  TpybonpoBodoB C
TeMMepaTypoi Hke TemrnepaTypbl OKpy>KatoLLen cpeapbl, NPeSoXPaHSIIOLLUA TENMON3ONSLNOHHBIA CNOW OT MPOHUMKHOBEHUS B HEE
napoB BOAbl BCNEACTBME PA3HOCTM NapumanbHbIX AaBNEHUA Napa y XOnogHOW NOBEPXHOCTU U B OKPYXKaloLLEeW cpeae;

3.11 npegoxpaHUTESIbHbIA CIOW: ONeMEeHT TEennon3onsLMOHHbIA KOHCTPYKUMW, BXOASLIMIA, Kak npaBwuio, B COCTaB
TENNON30MNALMOHHON KOHCTPYKLMM Ansi obopyaoBaHus 1 TpybonpoBOAOB C TemnepaTypor MOBEPXHOCTUM HUXE TemnepaTypbl
OKpYy>XaroLLeln cpeabl C Lenblo 3aLiMTbl NapoM30sLIMOHHOIO Crosi OT MEXaHUYECKMX NOBPEXAEHN;

3.12 TemnepaTtypHbie Aecdopmauuun: TenrnoBoe paclUMpPeHUe WM CxaTue U3oNMpyeMoW MOBEPXHOCTUM U 3MEeMEHTOB
KOHCTPYKLMW Nog BO34eNCTBMEM U3MEHEHUSI TEMMEPATYPHbLIX YCIIOBUIM NPU MOHTaXe M SKCnyaTaummn n3onMpyemoro obbekTa;

3.13 BblpaBHMBaKWOLWMUNA CNON: OfNeMeHT TENNOU30NALUMOHHON KOHCTPYKLUWW, BbINOMHAEMbIA M3 YNPYruxX PYMOHHbLIX WK
NNCTOBbLIX MaTepuarnos, YCTaHABMMBAETCS NOL MArKUA NMOKPOBHbLIA CION (Hanpumep U3 NakoCTEKIOTKaHW) AN BblpaBHUBAHUS
(OpMbI MOBEPXHOCTMU;

3.14 MapoBble U BoAsiHble CNYTHUKWU: TpybonpoBoabl Manoro Avamerpa, npegHasHadeHHble ans oborpeBa OCHOBHOMO
TpybonpoBoga 1 pacnonoxeHHble B 06LLen ¢ OCHOBHLIM TPy6ONpoBOAOM TEMMOM3ONSALNOHHON KOHCTPYKLUN.

(BeegeH pononHutensHo, Mam. N 1).

4 OBLUME NONOXEHUA

4.1 TennousonsiuMOHHas KOHCTPYKUMS [omkHa obecneumBaTb NapameTpbl TEMNOXOSIo4OHOCUTENS MPU  SKChyaTauum,
HOPMaTMBHBI YPOBEHb TEMJIOBLIX MOTEPL OGOpyAoBaHMEM W TpyGonpoBodamu, GesonacHylo Afis YeroBeka TemrnepaTtypy X
HapY>XHbIX NOBEPXHOCTEMN.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/456044323#6520IM

CIM 61.13330.2012 Tennosas usonsaumsa obopynosaHus n Tpybonposogos. AkTyanusmpoBaHHas pegakums CHull 41-03-2003 (c CTtpaHuua 4
MameHeHnem N 1)

Ce00 npasun om 27 dekabpsi 2011 2. Ne 61.13330.2012

4.2 KOoHCTpyKUMM TEMMOBOW M3onaunm TpybonpoBogoB 1 060pyaoBaHNst JOMKHbLI OTBEYaTh TPeOOBaAHNSIM:

3HeproaddeKTUBHOCTU - MMETb ONTUMAanbHOE COOTHOLUEHUE MEXZY CTOMMOCTbIO TEMSIOU3OMSALMOHHOW KOHCTPYKLUUM U
CTOMMOCTbIO TEMMOBBIX MOTEPL YEPE3 U30SALMIO B TEYEHUE PacHETHOTO Cpoka SKCMyaTaumu;

SKCﬂﬂyaTaLlVIOHHOP’I HageXXHOCTU U OOoNnroBe4HOCTU - BbiAepXnBaTb 0e3 CHWMxeHus TEeNnno3alUnTHbIX CBOMCTB 1 paspyLlieHunsa
JKCnnyaTtauunoHHbIe TeMnepaTtypHble, MeXaHu4deckne, XumMmu4deckme wu pgpyrue BO3OENCTBUS B TeYeHue pac4eTHOro Cpoka
KCnnyarauum;

6e3onacHocTn ang Opr)KaPOLLI,eVI cpeabl n 060ny>|<V|Ba+ou.|,ero nepcoHana npu akcniyartaumm n ytunmsauun.

MaTepmanbl, ncnonb3dyemble B TEeNnMOU30NAUNOHHBLIX KOHCTPYKUMAX, HEe OOJKHbl BblAENATb B MNpouecce 3Kcnnyataunn
BpedHble, noXapoonacHble U B3pbiBOOMNACHbIE, HENPUATHO NaxHyLline BellecCTBa, a TakkKe 6oneaHeTBopr|e 6aKTepVII/I, BUPYCbl U

Fpl/I6KI/1, B KOonn4yecTtBax, npesbillarowmnx npenernbHo AonyCTuMble KOHUEHTpaunn, yCTaHOBIEHHbIE B CAHUTAPHbLIX HOpMax.

4.3 MMpu BbIGOpPe MaTepuanoB W M3OENWii, BXOASLUMX B COCTaB TEMMOU3ONSLMOHHBIX KOHCTPYKUMIA ANsi MOBEPXHOCTEN C
MONOXUTENbHBLIMK TemMnepaTypamu TennoHocuTens (20 °C v BbllE), CreayeT yunuTbiBaTb creayoLlme hakTopbl:

MecTopacnosnoxeHne nsonmpyemoro obbekta CIM 131.13330;
TemnepaTypy U30nMpyemMon NoBEPXHOCTH;

TemnepaTypy OKpy»KatoLLen cpeabl;

TpeboBaHMsA NoxapHON 6e30MacHoOCTY;

arpeccuMBHOCTb OKpY>XKaloLLEeN cpeabl UMM BELLECTB, COAePXKaLLMXCS B N30MMPYEMbIX 0ObeKTax;
KOPPO3NOHHOE BO3AENCTBUIE;

maTtepuarn noBepxHOCTU N30NMPYeMOro 0GbeKTa;

[OMNYCTMMbIe Harpysku Ha M30NMpPyemyto NoOBEPXHOCTb;

Hanuune BUbpaummn 1 yaapHbiX BO3AENCTBUN;

Tpebyemyto LONrOBEYHOCTL TEMNMON30NSALMOHHONW KOHCTPYKLIMK;
CaHNUTapPHO-TrmneHn4eckne TpGGOBaHVIH;

TemnepaTypy NpMMEHEHUs TENNOU3ONSILMOHHOIO Matepuana;
TENMONPOBOAHOCTb TEMMOU3ONSILMOHHOIO MaTeprana;
TemnepaTypHble AedopMaLmmn N30NMpPYyEMbIX MOBEPXHOCTEN;
KOHpUrypaums v pasmepbl U301MpyeMoii MOBEPXHOCTH;

YCIOBUSI MOHTaXa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb U Ap.);
YCNOBUS IBMOHTaXa 1 YTUNU3aumu.

TennousonsAuMoHHas KOHCTPYKUMS TpyGONpoBOAOB TEMMOBbIX CeTell MoaseMHon 6eckaHanbHOW NpoKnagku OormkHa
BblOepXuBaTb 6e3 paspyLueHUs:

BO3[1ENCTBUE MPYHTOBbLIX BOS;

Harpy3km OT MacCcCbl BbllLlenexallero rpyHta n npoxogdiwlero TpaHcnopTa.
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Mpw BbIGOPE TENNMOU3ONSALMOHHBIX MaTePUanoB U KOHCTPYKLMIA AN MOBEPXHOCTEN ¢ TemnepaTtypon TennoHocutensa 19 °C m
HWXE N OTPULATENBHON TeMMNEPATYPON OOMOMHUTENBHO CreayeT yYuUTbiBaTb OTHOCUTENbBHYIO BMaXXHOCTb OKPY>KaloLLEero Bo3ayxa,
a Takke BNaXHOCTb M NapOnpOHMLLAEMOCTb TEMNSIOU3O0MSALMOHHOIO MaTepuana.

(M3meHeHHas pepakunsa, Uam. N 1).

44 B cocTaB KOHCTPYKLUMW TEMSIOBOM M30MNSUMM AN MNOBEPXHOCTEW C MOMOXUTENbHOW TemnepaTtypo B KadecTBe
06s13aTenbHbIX AMEMEHTOB A0MKHbI BXOAUTb:

TENNTON30SSALMOHHbINA CMOW;
NOKPOBHbIV CNOW;

ANneMeHTbl KpenneHus.

4.5 B coctaB KOHCTPYKUMW TEMMoOBOW U30NAUMM ONS NOBEPXHOCTEN C OTpuUaTenbHOW TemnepaTypon B KadvecTse
obsA3aTenbHbIX 9NeMeHTOB OOMKHbI BXOOUTb:

TENNON30NMSLNOHHbINA CMOWN;
Napoun30sIALMOHHBINA CIOW;
NOKPOBHbIV CNow;

AN1eMeHTbI KpenreHu4.

Mapon3onauMOHHbIN CrOoW crieqyeT npedycMaTpuBaTh Takke Mpu TemnepaTtype U3onmpyemon noBepxHocTu Hmke 12 °C.
YCTpPOMCTBO Mapoun3onsLMOHHOIO cnos npu Temnepatype Bblwe 12 °C cnegyetr npegycmatpuBath Ansi obopygoBaHus U
TpybonNpoBOAOB C TemnepaTypoyi HWXKe TemnepaTypbl OKpyXalolen cpedbl, ecrnvM pacyeTHas TemnepaTtypa MW30nMpyemon
NMOBEPXHOCTU HWXEe TemnepaTypbl "TOUYKU pochkl” MpyY pacyeETHOM AaBNEHUN U BNAXHOCTU OKPYXalLero Bo3ayxa.

HeobxogumocTtb YCTAHOBKM NapoOU3ONTALUMOHHOIO CINnoA B KOHCTPYKUUU TENSIOBOM  M3onsuMM  ans FIOBerHOCTeVI Cc

nepeMeHHbIM TemnepaTypHbiM pexunmom (OT "nonoxutensHon" Kk "oTpuuaTtenbHon" n HaobopoT) onpegensdeTca pacyeTtom Ans
NCKIMOYEHUS HaKoMNneHns Brnarn B TENON30nsLMOHHON KOHCTPYKLNN.

AHTUKOPPO3MOHHbIE MOKPBITUS N30NNPYEMOIN NOBEPXHOCTU HE BXOAAT B COCTaB TENMON30NALMOHHBIX KOHCTPYKLNNA.

4.6 B 3aBMCUMOCTM OT NPUMEHSAEMbBIX KOHCTPYKTUBHbBIX PELLUEHWUIA B COCTaB KOHCTPYKLUMM JOMNOMHUTENBHO MOTYT BXOAMUTD:
BblpaBHMBALOLLMIA CITON;

npenoxpaHNTEnbHbINA CNOMN.

MpenoxpaHuUTenbHbIA Croi  credyeT npegycMmaTpuBaTh MNpU  MPUMEHEHUM MEeTaniMYeckoro MOKPOBHOMO Crost Ans
npenoTBpaLLEeHMs NOBPEXOEHNUS NapoU30NALMOHHBIX MaTepuarnos.

5 TPEBOBAHUA K MATEPUANIAM U KOHCTPYKLIMAIM TEMJIOBOU U30NALMK

5.1 B KOHCTpYKLMSIX Tennonsonsumm obopynoBaHust U TpybonpoBodoB C TEMMNEpaTypamMmn COAEPKALLUMXCA B HUX BELLECTB B
avnanasoHe ot 20 go 300 °C gnsa Bcex cnocoboB npoknagky, kpome GeckaHanbHOW, crnegyeT NPUMEHNATb TEMMOU3ONALUMOHHbIE

martepuarnbl U U3enns ¢ NNoTHOCTLI0 He Bonee 200 Kr/M3 1 KO3 MULIMEHTOM TENNONPOBOAHOCTM B CYXOM COCTOSIHUM He Bonee

0,06 BT1/(m-K) npu cpeaHen Temnepatype 25 °C. [lonyckaeTca npyuMeHeHne acbecToBbIX LLUHYPOB AMS M30onsuumn Tpybonposoaos
YCIOBHbIM MPoxogoM Ao 50 MM BKITHOYUTENBHO.

Bbl60p Tennons3onaunMoHHoOro marepuana Aand KOHerTHOI7I KOHCTPYKUMN OCYLUECTBNAETCA Ha OCHOBaHUWU TEeXHUYECKUX
Tpe6OBaHI/IIZ, N3NMOXEHHbIX B TEXHNYECKOM 3aJaHNN Ha NpoeKTupoBaHmne TENnMnoBon n3onsaunn.

5.2 B kayecTBe NepBOro TEMMOU3OMALUMOHHOIO CIOS MHOFOCIIOMHBIX KOHCTPYKUMIA Tennou3onsuun obopyaoBaHus U
TpybONpoOBOAOB C TeMnepaTypamMy copepXawmxcs B HUX BellectB B gmanasoHe oT 300 °C n Gonee gonyckaetcsi MPUMEHSTb
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TEeNnnousoNALUMOHHLIE MaTepuansl U n3aenus ¢ NNoTHOCTbIo He Gonee 350 kr/M3 U KO3PMPULUMEHTOM TennonpoBOAHOCTM MpPK
cpeaHen Temnepatype 300 °C He 6onee 0,12 B1/(m-K).

5.3 B KkayecTBe BTOpPOro W nocregylowmx TemnnonsonsuMoHHbIX CNOEB KOHCTPYKUMIA Tennousonsauun obopyooBaHus w
TpybonpoBOoOgoB C TemnepaTypon cogepxawmxcs B Hux BewectB 300 °C n 6onee ans Bcex cnocoboB npoknagku, Kpome

GeckaHanbHOW, cnegyeTr NPUMEHATb TENNOU3ONAUMOHHbIE MaTepuanbl M U34ennst ¢ NoTHocTbio He Gonee 200 Kr/m3 1
Ko3bhMLIMEHTOM TEMMONPOBOAHOCTU Npu cpefHen Temnepatype 125 °C He 6onee 0,08 B1/(M-K).

5.4 [na TennousonsiuMoHHOro criosi TpybonmpoBOAOB C MOMOXWTENbHOW TemnepaTypon npu GeckaHanbHOW Mpoknagke
creayeT MPUMEHSATbL Martepuarnbsl ¢ MAOTHOCTLIO He BGoree 400 kr/M3 u TennonposogHocThbio He Gonee 0,07 Bt/(M-K) npw

Temnepatype matepuana 25 °C 1 BNaXHOCTW, YKa3aHHOW B COOTBETCTBYIOLUMX FOCYAapCTBEHHbLIX CTaHaapTax MMM TEXHUYECKMX
yCrnoBusX.

5.5 [Ins TennousonsumoHHOro crnosi obopydoBaHust M TpybonpoBOoOoB C OTpuUATENbHbIMK TemnepaTypamu criegyert
MPUMEHSTb TENNOU30oNALMOHHLIE MaTepuansl U M3aenusa ¢ NNOTHOCTbIO He Bonee 200 kr/M3 1 pacyeTHO TennonpPoBOAHOCTLIO B

KOHCTpyKumn He 6onee 0,05 Bt/(m-K) npn Temnepatype Bewects muHyc 40 °C n Bbiwe 1 He 6onee 0,04 B1/(m-K) - npn muHyc 40
°C.

Mpn BbLIGOPE MaTepuana TENOM3ONALMOHHOIO Crosi NMoBepPXHOCTM ¢ Temnepatypon oT 19 go 0 °C cneagyet OTHOCUTL K
NMOBEPXHOCTAM C OTpuLaTenbHbIMNU TemnepaTypamu.

5.6 CoOoTBeTCTBME MaTepuarnoB, MPUMEHSIEMbIX B KayecTBe TEMMOM3OMALMOHHOIO U MOKPOBHOMO CMOEB B COCTaBe
TENNOU30MALUMOHHBLIX KOHCTPYKUMIA obopyaoBaHust M TpybonpoBoaoB, TpeboBaHWAM K KayecTBy MPOAYKUWMM, CaHWUTapHO-
rMrmeHnYeckum TpeboBaHusIM 1 TPeBGoBaHMSAM NOXapHOM GEe30MacHOCTU AOMKHO ObITb NOATBEPXKAEHO pe3yrisTaTaMu UCTbITaHWN,
BbIMOSHEHHbIX aKKpeaUTOBaAHHBIMU OpraHn3aLnsiMu.

5.7 KoHcTpyKumsi TENnoBOW u3onsaumym TpybonpoBogoB npu BeckaHanbHOW NpOKnagke AOMmkHa obnagatb MPOYHOCTLI0 Ha
cxatve He meHee 0,4 MlMa.

Mpu GeckaHanbHOW NPOKNaaKe TENMOBLIX CETEN CriedyeT NPeVMYLLECTBEHHO NMPYMEHSTb NpeaBapuTeribHO U30NMPOBAHHbIE B
3aBOACKMX YCIOBUSIX TpyObl C  yyeToM [JOMycTUMOW TemnepaTypbl MNPUMEHEHWS TEMOU3OMNSLMOHHOMO Matepuana u
TemnepaTypHoro rpadvka paboTbl TENMOBLIX CETEN.

I'IpmmeHeHme 3aCbINHOM N30MALUN TPYGOI'IpOBO,CI,OB npu noa3eMHomn npokKnagke B KaHanax un BeckaHarnbHO He [onyckaeTcd.

5.8 Mpu GeckaHanbHOW NpoKnagke npeaBapuUTenbHO U30NMpoBaHHbIe TPyGonpoBoadbl C M3oNsALMei M3 neHononuypetaHa B
NONMUaTUNEHOBOW 060M0YKE AOKHbI ObITb CHAGXEHbI CUCTEMON ONEPaTUBHOIO AUCTaHLMOHHOTO KOHTPOMS BaXHOCTU M30NALMUK

(OfK).

5.9 He Aonyckaetcda NpUMeHATb ac6eCToco,u.ep>+<au.w|e TENNOU3oNAUNOHHbLIE MaTepuarbl Ofs KOHCTPYKUWA TernnoBomn
n3onaunmn OﬁOpyﬂOBaHMﬂ n pr6OHDOBOﬂ,OB C oTpuuartenbHbiMM TEMNepaTtypamMmmn cogepxxalnxca B HUX BeWeCTB U Anda nsondauun
pr6OHDOBOﬂ,OB noa3eMHON NPOKNagKku B HENPOXOAHbLIX KaHanax.

5.10 Tpn BbIGOPE TEMMOU3OMAUMOHHBIX MaTepuanoB W MOKPOBHbLIX CIOEB CreayeT YYuMTbiBaTb CTOMKOCTb 3M1EMEHTOB
TENNOU3ONSAUMOHHON KOHCTPYKUMUM K XMMWUYECKM arpeccuBHbiM pakTopam OKpyXarwlwen cpedbl, BKMYas BO3MOXHOE
BO3JENCTBME BELLECTB, COOAEPKALLMXCS B U30MMPYEMOM OOBEKTE.

He ponyckaeTcsi npyMeHeHWe Tensou3oNnsLUMOHHBIX MaTepuarioB, COAepXKalliMx OpraHMdeckue BellecTBa, AN U3onsuum
KOHCTPYKUMI 060pyaoBaHnst n TpyOONpPOBOAOB, COAEPKALLMX CUITbHbIE OKUCIIUTENW (KUOKUIA KNCIOPOA4).

Ons mMeTannmMyeckmx MOKPbITUIA OOMKHA NpeaycMaTpyBaTbCsl aHTMKOPPO3WOHHAsH 3aliuTa Mnu BbibMpaTbCcst Matepuarn, He
NoABep>KeHHbI BO34ENCTBUIO arpeCCUBHON Cpeabl.

5.11 [Ona o6opynoBaHus ¥ TpybGonpoBOOOB, MOABEPraloWMXcs yAapHbIM BO3AEUCTBUSIM M BUMOpauuu, pekoMeHayetcst
MPVMEHATb TEMNNMOU3ONALUMOHHbIE W3AENUA Ha OCHOBE Ga3arisTOBOrO CyMNepTOHKOro Wny acbecToBOro BOSIOKHA WNWM apyrve
maTepuarsnbl, BUOPOCTOMKOCTb KOTOPLIX B YCMOBUSAX 3KCMyaTauuu NoaTBepaeHa pesynsTaTaMu UCMbITaHWiA, BbIMOMHEHHbIX
aKKpeaWUTOBaHHLIMM OpraHU3aLmUaMm.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIM 61.13330.2012 Tennosas usonsaumsa obopynosaHus n Tpybonposogos. AkTyanusmpoBaHHas pegakums CHull 41-03-2003 (c CTtpanuua 7
MameHeHnem N 1)
Ce00 npasun om 27 dekabpsi 2011 2. Ne 61.13330.2012

Ona obObekToB, noABepralomMxcs BuOpauuMn, nNpu  MNPUMEHEHWU LUTYKaTypHbIX 3alWUTHLIX TMOKPbLITUA  crnedyet
npegycmaTpuBaTh OKMenKy LUTYKaTypHOro 3aLiMTHOMO NOKPLITUS C NOCNeaytoLeli OKpacKoii.

5.12 TMpw NPOEKTUPOBaHWUN OBHLEKTOB C MOBbILEHHBIMU CAHUTAPHO-TUTMEHNYECKUMIU TPEGOBaHUSIMU K COAEPXKaHUIO MbINn B
BO3JyXe MOMELLEHUI A B KOHCTPYKUMAX TEennousonsiuuyM He [OnycKaeTcsl NMpUMEHeHWe MaTepuarioB, 3arpsisHsoWMX BO3OyX B
MoMeLLEeHusIX.

PekomeHayeTca npuMeHeHne TENIOU30NSLMOHHBIX U3AenuiA Ha OCHOBE MUHepasibHON BaTbl C AUaMeTPOM BOMOKHa He Gonee
5 MKM, U30enuii U3 cynepTOHKOTO CTEKITOBOSOKHA B 0OKNaakax co BCEX CTOPOH U3 CTEKISIHHOM UMW KpEMHEe3eMHOWM TKaHu 1 nog
rePMETUYHBLIM 3aLLUMTHBIM MOKPLITUEM WNU APYrUX MaTepuarioB, COOTBETCTBME KOTOPbIX YKa3aHHbIM CaHUTapHO-TMIMeHNYEeCcKUM
TpeboBaHMsAM NOATBEPXKAEHO pe3ynsTaTaMu UCMbITaHUIA, BbINOMHEHHbIX aKKPeAMTOBaHHbLIMM OpraHU3aLmsMu.

513 B KOHCTPYKUUAX TENMOBON N30MSLNK, npegHasHa4YeHHbIX OAnA obecneveHus 3agaHHOM TeMmnepartypbl Ha NOBEPXHOCTU
n3ondauunmn, B KaydecCcTtBe MNOKPOBHOIO Crod peKoMeHAOYeTCA NPUMEeHATb Matepuanbl CO CTeneHbi YepHOTbl He HWXe 0,9 (C

KOS(PPULMEHTOM U3NydeHus He Hke 5,0 BT/(m2-K4),

5.14 He ponyckaeTcs MNpPUMEHEHME METANIMYECKOro MOKPOBHOMO Crosi Mpy MNoA3eMHON GeckaHanbHOW MpoKnagke u
npoknagke TpybonpoBOAOB B HEMPOXOAHbIX KaHanax.

nOKpOBHbIVI CNoW U3 TOHKONMCTOBOIo MeTanna ¢ HapPY>XHbIM NOJNTIMUMEPHbIM NOKPbITUEM HE O0MNMYCKAETCA NPUMEHATb B MeCTax,
noaBepXXeHHbIX NpAMOMY BO3,EMNCTBUIO COSTHEYHbIX nyqeﬁ.

5.15 TMoKpOBHELIN CroK AonyckaeTcsl He npegycMaTpyBaTb B TEMNSOU3OMSLMOHHBLIX KOHCTPYKLMSIX Ha OCHOBE M3genvi 13
BOJTOKHUCTbIX MarepuanoB C MOKPbITUEM (KALUMPOBAHHbLIX) M3 anioMUHMEBOM OMbMM MM CTEKNOTKaHU (CTEKNOoXoscTa,
CTEKIOPOroXxmu), BCMEHEHHOr0 CUMHTETMYECKOrO Kayyyka W BCMEHEHHOro nonuatuneHa Aans  u3onupyemblix 0ObLEeKTOoB,
pacnosioXXeHHbIX B MOMELLEHUAX, TOHHENAX, NoABanax 1 Yepaakax 3gaHui, U nNpy kaHanbHOW npoknagke TpybonpoBoaos.

(N3meHeHHas pegakums, Mam. N 1).

5.16 Ymcno crnoeB Napou3ONALMOHHONO MaTepuana B TEMnOM3OMAUMOHHBIX KOHCTPYKUMAX Ans 0bopyaoBaHus W
TpybGONpoBOAOB C OTpULATENBHLIMW TEMMNEpPaTypaMm COAEPXKALLUXCA B HUX BELLECTB PEKOMEHAYETCHA NPUHMMATL MO NPUINOXEHNIO
b (tabnuua b.4).

(N3ameHeHHas pegakums, Mam. N 1).

Tabnuua 1 (Mckntodena, A3m. N 1).

5.17 Mpwn NpMMEHEHMN TENTON3ONALMOHHBIX MaTepManoB 13 BCMEHEHHbIX NMONMMEPOB C 3aKpPbITbIMK NOpaMn HEOBXoANMOCTb

NPMMEHEHMST NapoOU30INISILMOHHOIO Crnosi AOSMKHA ObiTb 0BocHOBaHa pacyeTom. [Mpu MCKMYEHUM MNapPOU3ONSLMOHHOIO Cros

cnenyet npegycMmatpuBaTtb repMeTn3anmio CTblKkOB na3genui MaTtepuanamm, He nponyckarwnmMmm BoaAHbIe napbl.

5.18 Tennoun3onsaumMoHHbIE KOHCTPYKUMM M3 MaTepuanoB ¢ rpynnon roptodectn '3 n M4 He gonyckaetcd npegycmaTpuBaTh
Anst obopynoBaHus 1 Tpy6oNpoBOAOB, PACMONOXKEHHBIX:

a) B 340aHUAX, Kpome 3gaHun |V cteneHn OrHecTomKocTw, OAHOKBAPTUPHbBIX XUIMbIX OOMOB W Ooxna)XgaeMbiX nomeLLeHnn
XOonoaunbHUKOB;

©) B HApYyXXHbIX TEXHOMOrMYECKUX YCTAHOBKAX, KPOMEe OTAEMNbHO CcTosLWero obopynoBaHums;

B) Ha acTakafgax v ranepesx npu Hanuyum kabenen n TpybonpoBoaoB, TPAHCMNOPTUPYIOLLUX FOpPHYME BELLECTBA.
Mpu aToM gonyckaeTca NpMMEHeHMe roprynx maTepuanos rpynnel '3 unu M4 ang:

Napon30sISILMOHHOIO Crosi TONLWMHOM He Gonee 2 MMm;

CNosi OKpaCKM WUIn NAEHKN TONMWMHOM He Bonee 0,4 mwm;

MOKPOBHOIO €rnosi TpybonpoBoAOB, PacnoNoOXeEHHbIX B TEXHUYECKMX MOABAmbHbIX 3TaXax M MOAMOMbsX C BbIXOAOM TOMbKO
HapyxXy B 3gaHusax | u Il cTeneHer orHeCTOMKOCTU NPU YCTPONCTBE BCTABOK ANMMHON 3 M U3 HETOpHOYMX MaTepuanoB He 6onee Yem
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yepes 30 M gnuHbl TpybonpoBoaa;

TEeNnTIoOU30NALMOHHOIO Clnod M3 3alIMBO4YHOINo neHononunypetaHa npu nokpoBHOM croe u3 OLMHKOBaHHOW CTanu B HapPy>XHbIX
TEXHONOrM4yeCcKknx yctaHoBKax.

MoKpOBHLIN crnoi 13 cnaboroproyunx matepuanos rpynnbl 1 1 M2, npUMeHsieMbIX AN HaPYXXHbIX TEXHONMOMMYECKMX YCTAaHOBOK
BbICOTON 6 M 1 Bonee, 4OMKeH ObITb HA OCHOBE CTEKNOTKaHMW.

5.19 Tennosas msonaumsa TpybonpoBogoB n obopygoBaHust gomkHa obecnevmBatb 6e3yCrioBHOE BbINOSIHEHME TpeboBaHMN
6e30MacHOCTM 1 3aLUMTbl OKPYXKatoLLe cpeabl.

Ona TpybonpoBonoB Hag3eMHOW NPOKNAaZAKM NpY NPUMEHEHUN TEMMOU3ONSALMOHHBIX KOHCTPYKLUMIA M3 FOpOYMX MaTtepuanoB
rpynnel '3 n 4, cnegyet npeaycmartpusathb:

BCTaBKM ONUHOM 3 M 13 HEroptoumnx marepuanos He 6onee yem Yepes 100 m anunHbl Tpybonposoaa;

YYacTKN TEMNSIOM30NALMOHHBLIX KOHCTPYKLMIA M3 HErOpHOYMX MaTepuarioB Ha pacCTOsAHUU He MeHee 5 M OT TEXHOMOrMYecknx
YCTaHOBOK, COAEPKaLLMX roptoyne rasbl U XXUOKOCTH.

Mpu nepecedyeHnn TpyOOMPOBOAOM MPOTMBOMOXKAPHOM Mperpagbl  Ccregyet npedycMmaTpuBatb  TEMNOU3O0MSILNOHHBbIE
KOHCTPYKLIMM 13 HEroptovMxX MaTepurarsioB B nNpeaenax pasMmepa npoTMBONoXapHoM nperpagsbi.

Mpy NPUMEHEHMM KOHCTPYKLUMIA TENSIONPOBOAOB B TEMSIOBOW U30MSLMM M3 FOPHOYMX MaTepuanoB B Heroptodert 0bonoyke
JOnycKaeTcs He AenaTb NPOTUBOMOXapHbIE BCTaBKW.

TpeboBaHusi kK NoxxapHoi 6e30MacHOCTU TEMMOU3ONALMOHHBIX KOHCTPYKLMI TpyOONpOBOAOB TENSIOBLIX CETEN onpeaensioTcs
no CI 124.13330.

5.20 [Onsa anemeHTOB oGOpyaoBaHust M TpyGonpoBodoB, TpebylolMx B MpoLecce 3KChnyaTauuM CUCTEMaTUYECKOro
HabnogeHus, cregyeT npegycmaTpuBaTb COOPHO-pa3GopHble CheMHbIE TEMMOU3ONALMOHHbIE KOHCTPYKLIMN.

CbeMHble TENou3oNnsAUMOHHbIE KOHCTPYKUMM AOMKHbI NPUMEHSTLCS AN U3ONAUMK JIIOKOB, (hriaHUEeBbIX COedMHEHUN,
apmaTypbl ¥ KOMNeHcaTopoB TPYBONpPOBOAOB, a Takke B MeCTax U3MepeHuii U NPOBEPKM COCTOSIHUSI U30NIMPYEMbIX MOBEPXHOCTEN.

5.21 Vagenusa ns muHepanbHOW BaTbl (KAMEHHOW BaTbl U CTEKIOBOSIOKHA), MPUMEHSIEMbIE B Ka4eCTBe TENNOMn30NALMOHHOIO
cnos ansa Tpy6onpoBoaoB NOA3EMHON KaHanbHOW NPOKIaaKu, AOMKHbI ObiTb rnapodobuaMpoBaHbi.

He ponyckaeTcs npuMeHeHue TennousonsuMOHHbIX MaTepuarnos, MNOABEPXEHHbIX AEeCTPYKUMM Npu B3aMMOZENCTBUU C
Bnaron (acbectocodepxalias MacTUYHas W30NAUMS, W3OENUSA  U3BECTKOBO-KPEMHE3EMUCTble, MNeprnMTOLEMEHTHbIE W
COBENUTOBbIE).

5.22 Tlpn npoekTMpoBaHWM TENNOBOW W30MAUMM CrledyeT YyYuTbiBaTb BO3MOXHOCTb KOPPO3WOHHOrO BO3AENCTBUSA
TENNOU3ONSAUMOHHOIO Martepuana wunum BXO4dAWMX B €ro COCTaB XMMUYECKMX BELeCTB Ha MeTannmyeckue NoBEepPXHOCTU
obopyaoBaHus 1 TpyboONpoBO4OB B MPUCYTCTBMM Bnark. B 3aBucMMOCTM OT MaTepuana M3onMpyemMon MOBEPXHOCTM (CTanb
yrnepoaucTas, crtanb JlerMpoBaHHas, LIBETHbIE MeTanfbl U ChinaBbl) M BMAA KOPPO3UKM (OKUCIEHWE, LLENOYHasi Koppo3us,
pacTpeckvBaHWe Mo HanpsbkeHWeM) B TEXHMYECKOM 3aJaHuM Ha NPOEKTUPOBaHWE creayeT ykasbiBaTb TpeboBaHus Mo
OrpaHMYEeHUNI0 coaepKaHus B TENION3ONSALMOHHOM MaTepuarne BoAOPacTBOPUMBIX XITOPUAOB, (TOPUAOB, CBOOOOHBIX LLENoYeEln n
pH martepuana.

5.23 TennoBas usonsauus TpybonpoBoaoB ¢ 060rpeBaLLMMN UX CyTHUKaMU NpeaycMaTpuBaeT UX COBMECTHYI NMPOKMaaKy
B 00LLEeV TENNON3ONALMOHHON KOHCTPYKLMKU. KOHCTPYKTUBHBIE peLLEHWs] TEMMOBOWM U30MSLMU ONPEaENSIOTCS YACIOM CMYTHUKOB U
UX pacnonioXeHWemM OTHOCUTENbHO TpybonpoBogda B KOHCTPyKUMW. [pumeHsitoTcs cucTeMbl oborpeBa, npegycmarpuBaroLive
YacTU4YHbIN M MonHbi oborpeB Tpybonposoga. [Ons noBbiweHUMs 3PGEKTMBHOCTU TennoobMeHa wMexay CIyTHUKOM WU
TpyboNpoBOAOM NPUMEHSIIOTCA  KOHCTPYKTUBHbIE — pelleHusi (pacnopku, noaknagku), obecrneyvBalroliMe MakcumarbHoe
UCMonb30oBaHWe TENnooTAalLe MOBEPXHOCTU CMyTHMKA W TEnnoBOCTPUHMMAlOLLEl MNOBEpPXHOCTU TpybonpoBoga B
NPOCTPAHCTBE, OrPaHU4YEHHOM TEennou3ONALUUMOHHON KOHCTPYKUMEW. [nsa CHWXeHUs TennoBbiX MOTepb 4Yepes YyyacTok
TEeNMNOU30MNALNOHHON KOHCTPYKLUK, KOHTaKTUPYHOLMIA C BO3OQYXOM B MNPOCTPaAHCTBE, OrpaHW4YeHHOM Temnnon3onsaLMOHHON
KOHCTPYKUMEN, 3a CYET YMEHbLUEeHVUS paavauvoHHOW COCTaBMSOWEN TEenmoBOro noTtoka, MOryT MPUMEHATLCA BHYTPEHHuEe
obknagkm (3KpaHbl) U3 anoMmHueBon onbrn TonwuHom 0,1 MM MM PONLIMPOBAHHBIX MIUCTOBLIX M PYMOHHBIX MaTepuanos, C
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y4eTOM AO0MYCTUMON TeMnepaTypbl UX NPUMEHEHNS.
(BBegeH gononHutensHo, M3m. N 1).

6 NPOEKTUPOBAHWE TEMNJIOBOM U30NALUN

6.1 PacyeT TOnWMHbLI TEeNO0U30NALMOHHOIO Cl0si N0 HOPMUPOBAHHOMW NAOTHOCTU TENMIOBOro NoToka*

* NameHeHHas pegakuums, Uam. N 1.

6.1.1 HOprI NMOTHOCTWU TENJ10BOro NOoToKa 4Yepes3 n3osiMpoBaHHYO NOBEPXHOCTb 00ObeKTOB, pacnofnioXXeHHbIX B EBpOI'IeVICKOM
pernoHe Poccuu, cnenyet npuHnMaTb:

0nsi obopydosaHusi U mpybornposodo8 C NoNoXUMEbHbLIMU meMrepamypamu, PacriofoXeHHbIX:

Ha OTKpbITOM BO3ayxe - no Tabnuuam 2 u 3;

B nomeLleHunn - no tTabnuuam 4 n 5;

0151 0bopydosaHusi u mpybornpoeodos ¢ ompuuameribHbIMU meMiepamypamu, PacrionoXeHHbIX:

Ha OTKpPbITOM BO3adyxe - No Tabnuue 6;

B NomeLleHun - no Tabnuue 7;

rpu npoksiadke 8 HEMPOXOOHbIX KaHanax:

Ans Tpy6onpoBoaoB ABYXTPYOHbIX BOAAHBIX TEMMOBLIX ceTel - no Tabnuvuam 8 u 9;

ANsi NaponpoBOAOB C KOHAEHCATONPOoBOAAMM MPU UX COBMECTHOM MPOKNajKe B HEMPOXOAHbIX KaHanax - no Tabnuue 10;
ansa TpybonpoBogoB ABYXTPYOHbIX BOASHbLIX TEMMOBbLIX CeETen Npu 6eckaHanbHOM Npoknagke - no tabnuuam 11-12.

HopMbl MMOTHOCTM TENMOBOrO MNOTOKA AN TONCTOCTEHHLIX MeTaniMyeckux TpybonpoBoaoB credyeT MNpUHMMaTb Mo
YCIIOBHOMY AMaMeTpy, COOTBETCTBYIOLLEMY CTaHAAPTHLIM Tpy6aM Toro e Hapy»XHoro AvameTpa.

anI npoeKkTnupoBaHnn TENSIOBOW U30MSILUMM  ONS  TEXHOMOrMYECKNX pr60ﬂp080ﬂ,OB, npoknagbiBaeMbIX B KaHanax wu
6eckaHarnbHo, HOPMbI MJIOTHOCTU TennoBOro MnoToKa cneayetr npuHMMatb Kak Aansd pr60ﬂp080ﬂ,OB, npokKnagbiBaeMblX Ha
OTKPbITOM BO3ayXe.

6.1.2 MNpu pacnonoxeHWn M3oNUMpyemMblx OObLEKTOB B APYrUX PerroHax CTpaHbl criefyeT yunTbiBaTb M3MEHEHWE CTOMMOCTU
TEnnoTbl B 3aBUCMMOCTU OT palioHa CTpouTenbCcTBa ¥ crnocoba npoknagku Tpy6onposoaa (Mecta ycTaHOBKM 060pyA0oBaHuUS):

HOPMbI MAIOTHOCTW TEMNIOBOrO MOTOKA AN MAOCKON U UMNMHAPUYECKOW MOBEPXHOCTEN C YCNOBHbIM npoxodom 6onee 1400
MM, g"ﬂg , onpegensatTcs no opmyne

g™ =gk, (1)

HOPMBbI MAOTHOCTU TEMMOBOrO NOTOKa ANS LUIIMHAPUYECKOW NOBEPXHOCTU C YCNoBHbIM npoxogom 1400 Mm n meHee, g?ﬂg,

onpegenstoTcsa no opmyne
re
g1 ¢ =q K, 2)

roe o - HOpMUPpOBaHHAA NOBEPXHOCTHaA NMTOTHOCTb TENJIOBOIo NOTOKa, Bt/m 2, npnHuMmaemasa no Tabnuuam 2-7;
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g; - HOPMMpOBaHHas NWHENHas NMOTHOCTb TEMnOoBOro MoToka (Ha 1 M AnNWHbLI UMnuMHapudeckoro obbekta), Br/m,
npvHMMmaemas no Tabnmuam 2-12;

K - KOS(*)(bVILI,I/IeHT, yHMTbIBaPOU.lMVI M3MEHEHNE CTOUMOCTU TEMNMNOTbI U TENNON30NALNOHHON KOHCTPYKUMN B 3aBUCUMOCTU OT

panoHa cTpouTenbCTBa U cnocoba npoknagku Tpybonposoaa (Mecta ycTaHoBKM o6opyaosaHus), (cm. Tabnuuy 13).

Tabnuua 2 - Hopmbl MAOTHOCTM TEMMOBOro NOTOKa 06opyaoBaHus U TPyOONPOBOAOB C MOMOXUTENbHBIMU TEMMepaTypaMu npu
pacnonoXeHUn Ha OTKPbITOM BO3AyXe M YMcne YacoB pabotel 6onee 5000

YCNoBHbIN NpoXosa Temnepatypa TennoHocutens, °C
Tpybonposoga, Mm
20 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
NnoTHOCTb TennoBoro notoka, BT/m
15 4 9 17 25 35 45 56 68 81 94 109 124 140
20 4 10 19 28 39 50 62 75 89 103 119 135 152
25 5 1" 20 31 42 54 67 81 95 11 128 145 163
40 5 12 23 35 47 60 75 90 106 123 142 161 181
50 6 14 26 38 51 66 81 98 115 133 153 173 195
65 7 16 29 43 58 74 90 108 127 147 169 191 214
80 8 17 31 46 62 78 96 115 135 156 179 202 226
100 9 19 34 50 67 85 104 124 146 168 192 217 243
125 10 21 38 55 74 93 114 136 159 183 208 235 263
150 1" 23 42 61 80 101 132 156 182 209 238 267 298
200 14 28 50 72 95 119 154 182 212 242 274 308 343
250 16 33 57 82 107 133 173 | 204 236 270 305 342 380
300 18 37 64 91 118 147 191 224 259 296 333 373 414
350 22 45 77 108 140 173 208 | 244 281 320 361 403 446
400 25 49 84 117 152 187 223 262 301 343 385 430 476
450 27 54 91 127 163 200 239 | 280 322 365 410 457 505
500 30 58 98 136 175 215 256 | 299 | 343 389 436 486 537
600 34 67 112 154 197 241 286 | 333 | 382 432 484 537 593
700 38 75 124 170 217 264 313 364 416 470 526 583 642
800 43 83 137 188 238 290 343 397 | 453 511 571 633 696
900 47 91 150 205 259 315 372 | 430 | 490 552 616 681 749
1000 52 100 163 222 281 340 400 | 463 527 592 660 729 801
1400 70 133 215 291 364 439 514 | 591 670 750 833 918 1098
Bonee 1400 v MNOTHOCTBL TENNoBOro noToka, Br/m 2
nnockue
NOBEPXHOCTU
15 | 27 | 41 | 54 | e6 | 77 | 89 [100] 110 | 134 | 153 | 174 | 192
MpumeyaHmne - MPOMEXKYTOUHBLIE 3HAYEHWSI HOPM MMOTHOCTM TENMOBOro NOTOKA CriefyeT onpeaenaTh MHTEPMONsALMe.

Tabnuua 3 - Hopmbl NAOTHOCTM TENMOBOro NoToka obopyaoBaHus U TpyOONPOBOAOB C MOMOXUTENbHBIMU TemMepaTtypaMmu npu
pacnonoXeHUn Ha OTKPLITOM BO3Ayxe M 4ucne Yacos pabotel 5000 u meHee

YCnoBHbIN NPOXoA Temnepatypa TennoHocutens, °C
Tpybonposoga, Mm

20 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
[NMnoTHOCTbL TennoBoro notoka, BT/m
15 4 | 10 | 18 | 28 | 38 | 49 [ 61 [ 74 | 87 | 102 | 117 [ 133 | 150
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20 5 11 21 31 42 | 54 | 67 | 81 | 96 | 112 | 128 | 146 | 164
25 5 12 [ 23 [ 34 | 46 | 59 [ 73 | 88 [104] 120 | 138 | 157 | 176
40 6 14 | 26 | 39 | 52 | 67 | 82 | 99 | 116 | 135 | 154 | 174 | 196
50 7 16 | 29 | 43 | 57 | 73 | 90 [ 107 [126 | 146 | 167 | 189 | 212
65 8 18 | 33 | 48 | 65 | 82 [ 100 [ 120 [ 141 | 162 [ 185 | 209 | 234
80 9 20 [ 36 | 52 | 69 [ 88 | 107 | 128 [150 [ 172 | 197 | 222 | 248
100 10 | 22 [ 39 | 57 | 76 | 96 [ 116 | 139 [ 162 | 187 [ 212 | 239 | 267
125 12 | 25 | 44 | 63 | 84 | 113 | 137 | 162 [ 189 | 216 | 245 | 276 | 307
150 13 | 27 | 48 | 70 | 92 [ 123 | 149 | 176 [ 205 [ 235 | 266 | 298 | 332
200 16 | 34 [ 59 | 83 | 109 | 146 [ 176 | 207 [ 240 | 274 [ 310 | 347 | 385
250 19 | 39 [ 67 | 95 | 124 | 166 | 199 | 234 [270 | 307 [ 346 | 387 | 429
300 22 | 44 | 76 | 106 | 138 | 184 | 220 | 258 [ 297 | 338 | 380 | 424 | 469
350 27 | 54 | 92 | 128 | 164 | 202 | 241 | 282 [ 324 | 368 | 413 | 460 | 508
400 30 | 60 [ 100 | 139 | 178 | 219 | 260 | 304 [ 349 | 395 | 443 | 493 | 544
450 33 | 65 | 109 [ 150 | 192 | 235 | 280 | 326 | 373 | 422 | 473 [ 526 | 580
500 36 | 71 | 118 [ 162 [ 207 | 253 | 300 [ 349 [ 399 | 451 | 505 | 561 | 618
600 42 | 82 | 135 | 185 | 235 | 285 | 338 | 391 [447 | 504 | 563 | 624 | 686
700 47 | o1 | 150 | 204 | 259 | 314 | 371 | 429 [489 | 551 | 614 | 679 | 746
800 53 | 102 | 166 | 226 | 286 | 346 | 407 [ 470 | 535 602 | 670 [ 740 | 812
900 59 | 112 | 183 [ 248 | 312 | 377 | 443 [ 511 | 581 | 652 | 725 | 800 | 877
1000 64 | 123 | 199 | 269 | 339 | 408 | 479 | 552 [626 | 702 | 780 | 860 | 941
1400 87 | 165 | 264 | 355 | 444 | 532 | 621 | 712 [ 804 | 898 | 995 | 1092 | 1193
Bonee 1400 v MNOTHOCTBL TENNoBOro NoToka, Br/m 2
nnockue
NOBEPXHOCTU
19 | 35 | 54 | 70 | 8 | 99 | 112 | 125 [ 141 | 158 | 174 | 191 | 205
anMeHaHI/Ie - I'Ipome>+<yTqub|e 3Ha4YeHNA HOPM NMNIOTHOCTU TENJ1I0BOIo NOTOKA criefqyeT onpenendrtb I/IHTepI'IOJ'IFILI,I/IeVI.

Tabnuua 4 - Hopmbl NANOTHOCTU TENSIOBOrO MOTOKa Anst 06opyaoBaHNs M TpybonpoBOAOB C NOMOXUTENbHBIMU TeMnepaTypamu
npu pacnonoXeHun B NOMeLLEHMN K Yucne vyacos pabotsl 6onee 5000

YCroBHbIV Npoxoa Temnepatypa TennoHocutens, °C
TpybonpoBsoga, Mm
50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
[MnoTHOCTb TennoBoro notoka, Bt/m
15 6 14 23 33 43 54 66 79 93 107 122 138
20 7 16 26 37 48 60 73 87 102 117 134 151
25 8 18 28 40 52 65 79 94 110 126 144 162
40 9 21 32 45 59 73 89 105 122 141 160 180
50 10 23 36 50 64 80 96 114 133 152 173 194
65 12 26 41 56 72 89 107 127 147 169 191 214
80 13 28 44 60 77 95 114 135 156 179 202 227
100 14 31 48 65 84 103 124 146 169 193 218 244
125 16 35 53 72 92 113 136 159 184 210 237 265
150 18 38 58 79 100 123 147 172 199 226 255 285
200 22 46 70 93 118 144 172 200 230 262 294 328
250 26 53 79 106 134 162 193 224 257 291 327 364
300 29 60 88 118 148 179 212 246 281 318 357 396
350 33 66 97 129 161 195 230 267 305 344 385 428
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400 36 72 | 106 | 139 | 174 | 210 | 247 | 286 | 326 | 368 | 411 | 456
450 39 78 | 114 [ 150 | 187 | 225 | 264 | 305 | 348 | 392 | 437 | 484
500 43 84 | 123 | 161 | 200 | 241 | 282 | 326 | 370 | 417 | 465 | 514
600 49 96 | 139 | 181 | 225 | 269 | 315 | 363 | 412 | 462 | 515 | 569
700 55 107 | 153 | 200 | 247 | 295 | 344 | 395 | 448 | 502 | 558 | 616
800 61 118 | 169 | 220 [ 270 | 322 | 376 | 431 | 487 | 546 | 606 | 668
900 67 130 | 185 | 239 | 294 | 350 | 407 | 466 | 527 | 589 | 653 | 718
1000 74 141 | 201 | 259 | 318 | 377 | 438 | 501 | 565 | 631 699 | 768
1400 99 187 | 263 | 337 | 411 485 | 561 | 638 | 716 | 797 | 880 | 964
Bonee 1400 v MNoTHOCTL TENMoBOro NoToKa, Br/m 2
nrockue
NOBEPXHOCTU
23 | 41 | 56 | 69 | 82 | 94 [ 106 | 118 | 130 | 141 | 153 | 165
MpumeyaHue - NMpoMexyToYHble 3Ha4YeHUA HOPM MIIOTHOCTU TEMMOBOro NOTOKA cnegyert onpenenaTtb WHTepnonsaunen.

Tabnuua 5 - Hopmbl MAOTHOCTU TEMMOBOro NoToka Ana obopygoBaHus M TpyOOMNPOBOAOB C MOMOXUTENbHBIMU TEMMNEpaTypamMm
npW pacnonoXeHn B NOMeLLeHMN 1 Yyucre vyacos pabotsl 5000 n meHee

YCNoBHbIV Npoxoa TemnepaTtypa TennoHocutens, °C
TpybonpoBoga, Mm
50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
[MnoTHOCTb TennoBoro notoka, Bt/m
15 6 16 | 25 35 | 46 58 71 85 99 114 | 130 | 147
20 7 18 | 28 | 40 52 65 79 93 | 109 | 126 | 143 | 161
25 8 20 | 31 43 56 70 85 | 101 | 118 | 136 | 154 | 174
40 10 23 | 36 | 49 64 80 96 | 114 [ 132 | 152 | 172 | 194
50 11 25 | 40 54 70 87 105 | 124 | 144 | 165 | 187 | 210
65 13 29 | 45 | 62 79 98 18 | 139 | 161 184 | 208 | 233
80 14 32 | 49 | 66 85 105 | 126 | 148 | 171 195 | 221 | 247
100 16 35 | 54 73 93 15 | 137 | 161 | 186 | 212 | 239 | 267
125 18 39 | 60 | 81 | 103 | 126 | 151 | 176 | 203 | 231 261 | 291
150 21 44 | 66 | 89 | 113 | 138 | 164 | 192 | 221 | 251 282 | 315
200 26 53 | 80 | 107 | 134 | 163 | 194 | 225 | 258 | 292 | 328 | 365
250 30 62 | 92 | 122 | 153 | 185 | 218 | 253 | 200 | 327 | 366 | 407
300 34 70 | 103 | 136 | 170 | 205 | 241 | 279 | 319 | 359 | 402 | 446
350 38 77 | 113 | 149 | 186 | 224 | 263 | 304 | 347 | 391 | 436 | 483
400 42 85 | 123 | 162 | 201 242 | 284 | 328 | 373 | 419 | 467 | 517
450 46 92 | 134 [ 175 | 217 | 260 | 305 | 351 | 398 | 448 | 498 | 551
500 51 100 | 144 | 189 | 233 | 279 | 327 | 375 | 426 | 478 | 532 | 587
600 58 14 | 164 | 214 | 263 | 314 | 367 | 420 | 476 | 533 | 592 | 652
700 65 127 | 182 | 236 | 290 | 345 | 402 | 460 | 520 | 582 | 645 | 710
800 73 141 | 202 | 261 | 320 | 379 | 441 [ 504 | 568 | 635 | 703 | 772
900 81 156 | 221 | 285 | 349 | 413 | 479 | 547 [ 616 | 687 | 760 | 834
1000 89 170 | 241 | 309 | 378 | 447 | 518 | 590 | 663 | 739 | 816 | 896
1400 120 | 226 | 318 | 406 | 492 | 580 | 668 | 758 | 850 | 943 | 1038 | 1136
Bonee 1400 v MrOTHOCTL TENMoBOro noToka, BT/m 2
nrnockue
NOBEPXHOCTU
26 | 46 | 63 | 78 | 92 | 105 [ 119 | 132 | 145 | 158 | 171 | 190
anMeanI/le - I'IpomemyTquble 3Ha4YeHnA HOpM NNOTHOCTU TenJyiI0BOro NOTOKa crieayet onpeaenatb I/IHTepI'IOJ'I‘r'lLI,I/IeVI.
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Tabnuua 6 - HopMbl NNOTHOCTY TEMMOBOro NoToka Anst 06opyaoBaHus U TpyOoNpoBOAOB C OTpULATENbHEIMM TEMMNepaTypamm npu
pacnonoXeHWN Ha OTKPLITOM BO3ayxe

YCnoBHbIV Npoxoa Temnepatypa TennoHocutens, °C
TpybonpoBoaa, Mm
0 10 [ 20 | 40 | -60 | -80 -100 | -120 | -140 | -160 | -180
lMnoTHocTb Tennosoro notoka, Bt/m
20 3 3 4 6 7 9 10 12 14 16 17
25 3 4 5 6 8 9 11 12 15 17 18
40 4 5 5 7 9 10 12 13 16 18 19
50 5 5 6 8 9 11 13 14 16 19 20
65 6 6 7 9 10 12 14 15 17 20 21
80 6 6 8 10 11 13 15 16 18 21 22
100 7 7 9 11 13 14 17 18 20 22 23
125 8 8 9 12 14 16 18 20 21 23 25
150 8 9 10 13 16 17 20 21 23 25 27
200 10 10 12 16 18 20 23 25 27 29 31
250 11 12 14 18 20 23 26 27 30 33 35
300 12 13 16 20 23 25 28 30 34 36 39
350 14 15 18 22 24 27 30 33 36 38 41
400 16 16 20 23 26 29 32 34 38 40 43
450 17 18 21 26 28 31 34 37 39 42 45
500 19 21 23 27 30 33 36 38 41 44 46
Bornee 500 MnoTHOCTL TENnoBoro notoka, Br/m 2
11 12 [ 12 | 13 | 14 | 15 15 | 16 | 17 | 18 | 19
MpumeyaHue - NpomexyTouHble 3HaYEeHUst HOPM MITOTHOCTM TEMNMOBOrO NOTOKAa CreayeT onpeaensiTb MHTePnonsumnen.

Tabnuua 7 - HOprI NMOTHOCTK TenyioBOro noToka Aansa OGOpyﬂOBaHMﬂ n pr60npOB0,D,OB C oTpuuatenbHbIMK TEMNEpaTypamn npu
pacnonoxeHnn B noMmeLlleHnn

YCroBHbIV Npoxo Temnepatypa TennoHocutens, °C
TpybonpoBsoaa, Mm
0 10 [ 20 | 40 | -60 | -80 -100 | -120 | -140 | -160 [ -180
[MnoTHOCTL TennoBoro notoka, Bt/m

20 5 6 6 7 8 9 10 10 11 13 14
25 6 7 7 8 9 10 11 14 16 17 20
40 7 7 8 9 11 12 13 16 17 19 21
50 7 8 9 10 12 13 15 17 19 20 22
65 8 9 9 11 13 14 16 18 20 21 23
80 9 9 10 12 13 15 17 19 20 22 24
100 10 10 11 13 14 16 18 20 21 23 25
125 11 1 12 14 16 18 20 21 23 26 27
150 12 13 13 16 17 20 21 23 25 27 30
200 15 16 16 19 21 23 25 27 30 31 34
250 16 17 19 20 23 26 27 30 33 36 38
300 19 20 21 23 26 29 31 34 37 39 41
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350 21 22 23 26 29 31 34 36 38 41 44
400 23 24 26 28 30 34 36 38 41 44 46
450 25 27 28 30 33 35 37 40 42 45 48
500 28 29 30 33 35 37 40 42 45 47 49
Bonee 500 MnoTHOCTL TennoBoro noToka, Br/m 2
15 16 | 17 [ 18 | 19 [ 19 20 | 21 | 22 22 23
anMe‘-IaHVIe - I'IpomemyTquble 3Ha4YeHNAa HOPM NNOTHOCTU TENJ1I0OBOIo NOTOKA crieayeTt onpenenatb VIHTepI'IOJ'IFlLI,I/Ieﬁ.

HopMbI NAIOTHOCTU TENIOBOIO NOTOKA Yepe3 NOBEPXHOCTb U3oNALMKU TPyOONpoBoAOB ABYXTPYOHbLIX BOASHbLIX CeTer Npu
noa3eMHOM KaHanbHOW NpoKnagke

Tabnuua 8 - Hopmbl NIOTHOCTM TEMMOBOIO NOTOKa Anst TPYyOONpPoBOAOB ABYXTPYOHLIX BOASIHBIX CETEW MPU NOA3EMHON KaHarbHOM
NpoKnagke n NpoaomkuTensHocT paboTsl B rog 6onee 5000 4

YCnoBHbIN NPOX0A4 CpegHerogoBasi Temneparypa TennoHocutens (nogatowmn/obpatHein), °C
Tpybonposoaa, Mm
65/50 90/50 | 110/50
CymmapHas nuHenHas nNnoTHOCTb TEMNOBOro NoToka, Br/m

25 19 24 28
32 21 26 30
40 22 28 32
50 25 30 35
65 29 35 40
80 31 37 43
100 34 40 46
125 39 46 52
150 42 50 57
200 52 61 70
250 60 71 80
300 67 79 90
350 75 88 99
400 81 96 108
450 89 104 117
500 96 113 127
600 111 129 145
700 123 144 160
800 137 160 177
900 151 176 197
1000 166 192 212
1200 195 225 250
1400 221 256 283

MpymeyaHns

1 PacuyeTHble cpegHeroqoBble TemnepaTypbl Bodbl B BOASHbIX TENSoBbIX ceTax 65/50, 90/50 n 110/50 °C

COOTBETCTBYIOT TeMnepaTypHbiM rpadukam 95-70, 150-70 n 180-70 °C.
2 MNpoMeXxyToYHble 3HaYeHUs1 HOPM MIIOTHOCTM TENIIOBOIO NOTOKA CrieayeT onpeaensaTb MHTeprnonsiunen.
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Tabnuua 9 - Hopmbl NIOTHOCTM TEMMOBOIO NOTOKa Anst TPyOONPOBOAOB ABYXTPYOHBLIX BOASHLIX CETEW MPU NOA3EMHON KaHarnbHOM
npoknagke u npodormkuTenbsHocTn padotel B rog 5000 4 n meHee

YCnoBHbIN NPOX0A
TpybonpoBoaa, Mm

CpepgHerogoBas TemnepaTtypa TennoHocutens (nogatowmin/odpatHbii), °C

65/50 90/50 | 110/50
CymmapHaﬂ NMHEeNHas NNOTHOCTb TENNOBOro NoToka, Bt/m
25 21 26 31
32 24 29 33
40 25 31 35
50 29 34 39
65 32 39 45
80 35 42 48
100 39 47 53
125 44 53 60
150 49 59 66
200 60 71 81
250 71 83 94
300 81 94 105
350 89 105 118
400 98 115 128
450 107 125 140
500 118 137 152
600 134 156 174
700 151 175 194
800 168 195 216
900 186 216 239
1000 203 234 261
1200 239 277 305
1400 273 316 349

MpumeyaHue - cM. NpyMedaHus k Tabnuue 8.

Ta6r|V|u,a 10 - HOprI NJIOTHOCTU TENJIOBOINo NOTOKa 4epe3 NoOBEepPXHOCTb U30NALMK naponpoBooB C KOHAEeHCaTonpoBo4aMu rnpu
X COBMECTHOWN npokKnagke B HENPOXoA4HbIX KaHanax

YCnoBHbIN Mapo- | KongeHcato- | MNapo- | KoHageHcato- | Mapo- | KoHgeHcaTto- | Mapo- | KoHaeHcato- | Mapo- | KoHaeHcaTto- | Mapo- | KoHgeHcato-
npoxoa nposog nposof nposof nposoA nposog nposog nposoa nposoa nposoA nposog nposog nposof
TpybonpoBoaos,
MM
PacueTtHasa Temnepatypa TennoHocutens, °C

115 100 150 100 200 100 250 100 300 100 350 100
25 25 22 18 30 18 41 18 51 18 64 18 79 18
32 25 23 18 32 18 43 18 54 18 69 18 83 18
40 25 25 18 33 18 45 18 58 18 73 18 88 18
50 25 27 18 36 18 52 18 64 18 79 18 95 18
65 32 31 21 43 21 58 21 71 21 88 20 103 20
80 40 35 23 46 23 62 23 81 22 98 22 117 21
100 40 38 23 49 23 66 23 81 22 98 22 117 21
125 50 42 24 53 24 72 24 88 23 107 23 126 23
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150 65 45 27 58 27 78 27 94 26 115 26 142 26
200 80 52 27 68 27 89 27 108 28 131 28 153 28
250 100 58 31 75 31 99 31 119 31 147 31 172 31
300 125 64 33 83 33 110 33 133 33 159 33 186 33
350 150 70 38 90 38 118 38 143 37 171 37 200 34
400 180 75 42 96 42 127 42 153 41 183 41 213 41
450 200 81 44 103 44 134 44 162 44 193 43 224 43
500 250 86 50 110 50 143 50 173 49 207 49 239 48
600 300 97 55 123 55 159 55 190 54 227 54 261 53
700 300 105 55 133 55 172 55 203 54 243 53 280 53
800 300 114 55 143 55 185 55 220 54 - - - -
MpumMeyaHme - NpoMeXyTOYHbIE 3HAYEHUSI HOPM NIOTHOCTM TEMIOBOrO NOTOKA CEAyeT ONPEAENnsTh UHTePronsaLmen.

HopMbI NAIOTHOCTU TENNOBOro NOTOKa Yepe3 NOBepPXHOCTb U3oNALMU TPYOGONPOBOAOB ABYXTPYOHbLIX BOASIHbIX ceTen Npu
noa3seMHou 6eckaHanbHOM NpPoKnagke

Tabnuua 11 - Hopwmbl MMOTHOCTM TennoBOro notoka And TpybonpoBogoB npu nog3eMHOM OeckaHanbHOM Npoknagke u
npogormkmMTensHocTM paboTsl B rog 6onee 5000 y

YCNoBHbIA NPOXoA CpegHerogoBas Temnepartypa TennoHocutens (nogatowuin/odpatHeii), °C
TpybonpoBsoga, Mm
65/50 90/50 | 110/50
CymMMapHas nuHenHasi NIIOTHOCTb TEMNMOBOro NoToka, BT/m
25 27 32 36
32 29 35 39
40 31 37 42
50 35 41 47
65 41 49 54
80 45 52 59
100 49 58 66
125 56 66 73
150 63 73 82
200 77 93 100
250 92 106 117
300 105 121 133
350 118 135 148
400 130 148 163
450 142 162 177
500 156 176 194
600 179 205 223
700 201 229 249
800 226 257 279
900 250 284 308
1000 275 312 338
1200 326 368 398
1400 376 425 461
MpumeyaHue - cM. NpyMedaHus Kk Tabnuue 8.
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Tabnunua 12 - HopMbl NAOTHOCTM TENMIOBOrO MOTOKa Anis TpybonpoBOAOB NpW MOA3EMHON OeckaHanbHOM Npoknagke Wu
NpoaomKknTenbHOCTM paboTsl B rog 5000 4 n meHee

YCNoBHbI Npoxoa CpenHerogoBas Temnepartypa TennoHocutens (nogatowmin/obpatHeliit), °C
TpybonpoBoga, Mm
65/50 90/50 | 110/50
CyMMapHasi IMHeNHas NNoTHOCTb TEMMOBOro NoToka, B1/m
25 30 35 40
32 32 38 43
40 35 41 47
50 40 47 53
65 46 55 60
80 51 60 66
100 57 67 74
125 65 76 84
150 74 86 94
200 93 107 117
250 110 125 138
300 126 144 157
350 140 162 177
400 156 177 194
450 172 196 213
500 189 214 232
600 219 249 269
700 247 290 302
800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567
MprmeyaHue - cM. npumeYaHus k Tabnuue 8.

Tabnuua 13
PaiioH cTpouTenbcTBa KoacbdpuuneHt &
Cnocob npoknagku TpybonpoBodoB U MecTopacnonoXxeHne obopygoBaHus
Ha OTKPbITOM B MOMELLEHUN, B HEMPOXOAHOM BeckaHarnbHbIN
BO3dyxe TOHHene KaHane
EBponenckas yactb Poccun 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
3anagHasa Cnbupb 0,98 0,98 0,95 0,94
BocTtouHasa Cubupb 0,98 0,98 0,95 0,94
[NanbHuin BocTtok 0,96 0,96 0,92 0,9
ParioHbl KpaitHero Cesepa u 0,96 0,96 0,92 0,9
NpypaBHEHHbIE K HAM MECTHOCTH

6.1.3 PacyeTHble XapakTepuctukn Tennon3ondaunMoHHbIX MaTtepuanos w“ na3genvn, npuUMEeHAeMbIX AOnda un3ondauunuum
O60pyﬂOBaHVI$| n pr6OI'IpOBOJJ,OB Hag3eMHOW M NOA3EMHON npoKnagok crneayet npuHnMaTtb C y4eTOM MIMOTHOCTU B KOHCTPYKLMN,
BNa>XHOCTU B YCNOBUAX 3KCNyaTauuun, LWBOB U BITMAHNA MOCTUKOB X0Ono[a 3J1eMeHTOB KpenJieHunaA.
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KoadhurumeHT TennonpoBOAHOCTY YNMOTHSIOLWMXCA MaTepuarnioB Npu onTUMarbHOW MAOTHOCTM B KOHCTPYKUMM criegyet
MPUHUMATbL MO AaHHLIM CEPTUMUKALMOHHBIX UCTIbITAHWIA UMW MO AaHHbIM, NPUBEAEHHbLIM B CPaBOYHOM NpunoxeHun b.

6.1.4 Tpn OeckaHanbHOW npoknagke TPybONPOBOOOB TEMMONPOBOAHOCTL OCHOBHOTO CROSi  TEMIIOU30NSALMOHHON
KOHCTPYKUMU, A, ONpeaensietcs no opmyre

A = M K (3)
rae ., - TENNONPOBOAHOCTL CyXOro Matepuana OCHOBHOro cnosi, BT/(m-K);

K - KOS(b(bVILI,VIeHT, y“MTbIBaFOLLWII;I yBenn4eHne TennonpoBogHOCTU OT yBIaXXHEeHUA, I'IpVIHVIMaeMbIIZ B 3aBMCMMOCTHU OT BMAaA
Tennon3onAaunMoHHOro matepumana n Tina rpyHta no Tabnuue 14.

Tabnuua 14
MaTepunan TennonsonaunoHHOro crnos KosthduumneHT yBnaxHennsa &
Tun rpyHTa no FOCT 25100
MarnoBnaXHbIi BIaXXHbIN HacbILWEHHbI BOAOW
MeHononuypetaH 1,0 1,0 1,0
ApmoneHob6eToH 1,05 1,05 1,1
NeHononumepmuHepan 1,05 1,05 1,1

6.1.5 3a pacueTHyl0 TemnepaTypy OKpyalolel cpedbl Npu pacyeTax No HOPMUPOBAHHOW NIIOTHOCTM TEMSIOBOTO MOTOKA
cregyet NpYHUMaTh:

a) Ans U3oNMpyeMbIX NOBEPXHOCTEN, PACMONOXKEHHbBIX HA OTKPLITOM BO3AYXE:
ANsi TEXHONOrMYeckoro oGopyaoBaHusi U TpyOONpPOBOAOB - CPefHIoo 3a rof;
Ansi TpybonpoBOAoB TENMOBbIX CETEN NpW KPYTorognMyHol paboTe - CpeaHolo 3a rof;

Ans TpybonpoBOoAoB TeMmnoBbiX ceTel, paboTalliyMx TONMbKO B OTOMUTEMbHBLIA Mepuod, - CPedHH 3a nepuopg co
CpeaHeCYTO4HOM TeMnepaTypon HapyXHoro Bo3gyxa 8 °C n Huxe;

©) ona n3onnpyembix MOBEPXHOCTEN, PaCMONOXEHHbIX B nomMeleHun - 20 °C;

B) Ansa TpybonpoBoAoB, pacnonoXeHHbIX B TOHHeNnsXx - 40 °C;

r) Anst NoA3eMHOM NPOKMaAkM B KaHanax unu npu 6eckaHanbHON nNpoknagke TpybonpoBOaoB - CPEAHIO 3a rod TemnepaTypy
rpyHTa Ha rmybuHe 3anoxeHust ocu Tpybonposoga. lMpu BenunyuHe 3arnybrneHnss BepxHer 4acTu MnepekpbITMA KaHana (npuv
npoknagke B KaHanax) unvM Bepxa TenrousonsiLMOHHON KOHCTPYKUMK Tpybonposoga (npu GeckaHanbHom npoknagke) 0,7 m un

MEeHee 3a pacHeTHYI0 TemnepaTtypy OKpyXarwLlen cpedbl AOIMKHa NPUHUMATBLCS Ta Xe Temnepatypa HapyXHOro Bosgyxa, 4YTto u
npwu Hag3eMHOWN NpoKnagke.

6.1.6 TemnepaTypy TENNOHOCUTENST TEXHONMOrM4Yeckoro obopyaoBaHns n TpybonpoBodoB Npy pacyeTax No HOPMUPOBaAHHOM
NOTHOCTM TEMMOBOIO MNOTOKA CrneayeT NPUHUMAaTh B COOTBETCTBUM C 3ajaHNEM Ha NPOEKTUPOBAHME.

[ns TpybonpoBOAOB TEMMOBLIX CETEN 3@ pACHETHYIO TEMMNEPATYPy TEMNOHOCUTENS MPUHMMALOT:
a) Ans BOASAHbIX TEMOBbIX CETEN:

ona nopgakwLiero pr6OI'IpOBOLI,a npu NMOCTOSIHHON TeMneparype CeTeBOM BOAbl M KONMMYECTBEHHOM perynumpoBaHun -
MaKCUMalnbHYH TeMnepaTtypy TenyioHoCUTenNA;
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Ans nogatowero TpybGonpoBoga Mpu NepemMeHHON TemnepaType CeTeBOoW BOAbl M KAYeCTBEHHOM peryriMpoBaHun - B
COOTBETCTBUMU C Tabnuuen 15;

ans obpaTtHbIxX TPybonpoBOaoOB BOASHLIX TennoBbix ceten 50 °C;
0) Ans NapoBbIX CeTEN - MakCMmarbHY TeMnepaTtypy napa CpefHIolo Mo ArnvHe paccmMaTpyMBaeMoro yyactka naponpoBoaa;

B) ONS KOHOEHCATHbLIX CETell U ceTel ropsaYero BoAOCHAGKeHUs - MakcuManbHyl0 TemnepaTtypy KOHAeHcaTa Unu ropsyen
BOZbI.

Tabnuua 15

TemnepaTypHble pexvMMbl BOASHbLIX TEMNMOBbIX CETewn, 95-70 150-70 180-70
°C

PacuetHas Temnepatypa tennoHocutens £, , °C 65 90 110

6.1.7 lMpu onpepeneHuy TemnepaTypbl FpyHTa B TemnepaTypHOM More nogsemHoro TpybonpoBoda TennoBbiX CeTen
TeMnepaTypy TEMNNOHOCUTENs crieayeT NpUHUMaTh:

Ons BOASHbIX TEenrnoBbIX ceTen - no TemMnepaTtypHomMmy rpachKy perynmpoBaHnua npu cpegHeMecsa4Hon TemMneparype
Hapy>XHOro Bo3gyxa pac4eTHOro mecsaua,

ANs NapoBbIX CETEN - MaKCcUMarbHyl TemnepaTypy napa B paccMaTpuBaeMOM MecCTe naponposofa (C y4eToM nafeHus
TemnepaTtypbl napa no AnuHe Tpybonposoaa);

ANs KOHOEHCaTHbIX CETEN M ceTel ropsyero BogoCcHaGKeHNs - MakcMMarnbHylo TemnepaTtypy KoHAeHcaTa Ui Bogpl.
6.2 OnpeaeneHune TOMLWMHBLI M30MSALUUKM NO 3a4aHHOWN BeIMYMHE TENSI0OBOro NoToka

Mpun pacyeTe TOMWMHBI TENMIOBOM W3OMNSALMM NO 3adaHHOW BEMUYMHE TEMNNIOBOrO MOTOKA pacyeTHble TemnepaTypbl
TENOHOCUTENS U OKPY>KaloLLLero Bo3gyxa NpMHUMAOT B COOTBETCTBUM C NMyHKTamu 6.1.5 n 6.1.6.

(M3meHeHHas pepakunsa, Uam. N 1).

6.3 OnpeaeneHue TOMWMWHbI TENJIOBOW U30MALUMN MO TEXHONOMMYEeCKMM TpeboBaHUAM™

* N'ameHeHHast pegakuums, Mam. N 1.

Mpn pacuyete TOMWMHbI TENNOBOM M30MnAUUKM obopygoBaHMA M TpybGONPOBOOOB C MOMOXWTENBbHLIMM TemrepaTtypamu,
pacnosfioXeHHbIX Ha OTKPbITOM BO34yXe, B Ka4eCTBE paCyeTHOW TeMnepaTypbl OKpyXatoLlero Bo3gyxa MpUHMMAaeTcs cpenHNas
TemnepaTtypa Hanbonee xonogHou NATMAHEBKN ¢ obecnedeHHoCTbo 0,92.

Mpu pacdeTe TOMLWMHBI TEMMOBOW W30NsSUMM OBOpyaoBaHUS M TPyOOMPOBOAOB C OTpULATENbHBIMKU TemrepaTypamu,

pacronioKeHHbIX Ha OTKPLITOM BO34yXe, B KAYeCTBE PacYeTHON TemnepaTypbl OKpYXKaloWero Bosayxa NPUHUMAETCs CpeaHss
MakcuMarbHasi Temnepartypa Hanbonee xapkoro MmecsiLa.

Ina oGopyaoBaHus U TpyGOMNPOBOAOB, PaCMoNOXeHHbIX B MOMELLEHUN, pacyeTHas TemnepaTtypa OKpYXKalollero Bo3sdyxa
NPYHUMAaETCA B COOTBETCTBMM C 3adaHMeM Ha MNpOoeKTUpoBaHWe, a Mpu OTCYTCTBUWU yKasaHWii O TemnepaType OKpyXKaloLlero

BO34yxa npuHumaetcs pasHon 20°C.

PacuetHas TeMmneparypa TenyioHoCUTeNA NpuHMMaeTCcAa B COOTBETCTBUM C 3aaHMEM Ha NMPOEKTUpoBaHUeE.

(M3meHeHHas pepakunsa, Uam. N 1).

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/456044323#7D80K5
http://docs.cntd.ru/document/456044323#7D60K4
http://docs.cntd.ru/document/456044323#7D80K5

CIM 61.13330.2012 Tennosas usonsaumsa obopynosaHus n Tpybonposogos. AkTyanusmpoBaHHas pegakums CHull 41-03-2003 (c Ctpanuua 20
MameHeHnem N 1)

Ce00 npasun om 27 dekabpsi 2011 2. Ne 61.13330.2012

6.4 OnpepeneHue TOMNWMHbI TENIOBOW U3OMSILUMN MO 3aJaHHOMY CHWXEHUIO (MOBbLILEHUIO) TeMnepaTypbl BellecTBa,
TpaHcnopTupyemMoro Tpy6onposogamm (naponpoBogamm)

Mpn pacyeTe TOMWMHBI TENSOBOW M30ONAUUMM MO 3a0aHHOMY CHWXKeHMIo (MOBbIWEHWI0) TemnepaTypbl BeLlecTBa,

TpaHcnopTMpyeMoro TpyGonpoBoaamu, pacyeTHylo TemMnepaTypy OKpyxatoleli cpeabl crieqyet npuHMMaTh Ans Tpy6onpoBoaos,
PaCcMoNOXeHHbIX:

Ha OTKPbITOM BO34yXe 1 B NOMeLUEeHNN - B COOTBETCTBUMU C 6.3;

B TOHHensx - 40°C;

B KaHanax unu npu 6eckaHanbHoW npoknagke TpyGonpoBOAOB - MUHMMAIbHYIO CPedHEMECAYHYI0 TemnepaTypy rpyHTa Ha
rnyGuHe 3anoxeHusi ocu Tpybonposoaa.

PacuyeTHyto TemnepaTtypy TeNIOHOCUTENS MPUHMMAlOT B COOTBETCTBMU C 3aAaHUEM Ha NPOEKTUPOBaHNE.
(N3meHeHHas pegakums, Mam. N 1).
6.5 OnpeaeneHuve TONWMHBLI TeNJIOBOW U30ONALMU NO 3aAaHHOMY KONMYeCTBY KOHOeHcaTa B naponpoBoaax

Mpu pacyeTe TONWMHbLI TEMMOBON U30MSAUMM NapoNpOBOAOB MEPErpeToro U HacbILWEHHOro napa pacyeTHy Temnepatypy
OKpy>KatloLlero Bosgyxa criegyet npMHMMaTh B COOTBETCTBUM C 6.3.

PacueTHble napameTpbl Napa NPMHUMMAIOT B COOTBETCTBUM C 3a4aHNEM Ha NPOEKTUPOBaHME.

(N3meHeHHas pepakunsa, Uam. N 1).

6.6 Onpe.qenel-wle TOMWMUHbLI TENNOBOM U3ONSALUU MO 3agaHHOMY BpeMeéHU MNPUOCTAaHOBKU AOBWMXEHUA XWUOKOoro
BewecTBa B pr60npOBo.qax B LUenax npegoreBpalleHus ero samep3aHusa unm yeBenimdieHnsA BA3KOCTU

anI pacyeTe TONWWHbI TENIOBOW N30MALUKN NO 3ajaHHOMY BpeMeHU NMPpUOCTaHOBKU OBUXEHUA XUOKOCTU B pr60|’|p0BO,El,aX B
uendax npenortepalleHna ero 3amep3aHna wunm yeenndeHuma BA3KOCTU pacyeTHble MnapaMeTpbl OKpyXXawLllero Bo3ayxa U
TennoHocuTend cnegyet npuHMMaTb B COOTBETCTBUM C 6.3 1 3agaHnem Ha npoeKkTnpoBaHue.

(N3meHeHHas pegakums, Mam. N 1).

6.7 PacuyeT TONWMWHbI TENNOBOX U3ONSALMK NO 3afaHHON TemMnepaTtype Ha NOBepPXHOCTU n3onauuu*

* 'ameHeHHast pegakums, Mam. N 1.
6.7.1 TemnepaTtypy Ha NOBEPXHOCTW TEMMOBOW M30NALUN cnegyeT npuHuMaTth He bonee, °C:

a) Ans n3onNupyeMbIX NOBEPXHOCTEN, PacnofioKEHHbIX B paboyen nnm obcnyXmBaemor 30Hax NMOMELLEHUN U coaepKaLlmx
BellecTBa C TeMnepaTypon:

Bbilwe 500 °C 55
ot 150 no 500 °C 45
150 °C n Hnxe 40
BCMbILLKM NapoB Hmxe 45 °C 35

©) Ans M3onupyembix NOBEPXHOCTEN, PACNONOXEHHbIX HA OTKPLITOM BO3dyxe B paboden unm obcnyxnsaemon 30He:

npy MeTanMyeckom NoKPOBHOM Crioe 55

Ong Apyrux BUOOB MOKPOBHOMO Cros 60.
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TemnepaTypa Ha MOBEpPXHOCTM TENnOBOW u3onsumMu TpybonpoBOAOB, paCMONOXEHHbIX 3a npegenamu paboyen wnm
ob6cnyXnBaemMow 30Hbl, HE [OIMKHa MpeBbilaTbh TeMNepaTypHbIX NpeaenoB NMPUMEHEHUS MaTepuanoB MOKPOBHOIO CrOS, HO He
Bbiwe 75 °C.

6.7.2 PacuyeTHyto TemnepaTypy OKpy>KatoLLEero Bogyxa criegyet npMHuMaTh AN NOBEPXHOCTEN, PACMONOXKEHHbIX:

Ha OTKPbITOM BO3[yXe - CPEeHIO MakcMarnbHylo Hanbonee Xapkoro MecsiLa;

B NMOMELLEHNN - B COOTBETCTBUM C 6.3.

6.7.3 lNMpn HeobGXoAMMOCTM OOHOBPEMEHHOMO BbINONHEHUA TpeboBaHui 6.1-6.5 n 6.7 npuHMMaeTca Gonbluee 3HaveHue
pacyeTHOW TOMLUMHbBI U30NSILUN.

6.8 PacueT TonwMHbI TENSOBOM M3ONALUUM C LeNbl NpefoTBpalleHUs KOHAeHcauuu Brarm U3 OKpyKawoliero
BO3AyXa Ha MOKPOBHOM cCrioe TemnyoBOW u3onsAuuu oGopyaoBaHWst U TPyGoOnNpoBOAOB, coAepXawux BellecTBa C
TeMnepaTypou HUXe TemrnepaTypbl OKpyKalolliero Bosayxa

,D,aHHbIVI pacyeT cnenyeT BbINONHATL TONbKO O11A U30NTUPYEeMbIX I'IOBerHOCTeVI, pacnonoXxeHHbIX B MOMeLleHUn.

PacuyeTHass TemnepaTtypa W OTHOCUTENbHAasi BNaXHOCTb BO3dyxa MPUHMMAlOTCA B COOTBETCTBUM C 3adaHMeMm Ha
NpoeKTUpoBaHue.

Ons v3onvpyembliXx MOBEPXHOCTEM C OTPULATENbHBIMKA TemnepaTtypaMu, PacrnofioKEHHbIX B MOMELLEHWUU, TOMWUHA
TENNOM30MSALMOHHOIO Crnos, onpeaeneHHas no ycrosusam 6.1, 6.2, gormkHa ObiTe NpoBepeHa no 6.8. B pesynbrate cpaBHeHMS
npuMHUMaeTcs bonbluee 3Ha4YeHNe TOSLLMHbI COS.

(M3meHeHHas pepakunsa, Uam. N 1).

6.9 lpu pacyeTe TOMNWMHbLI TEMNSIOBOM WM30NSUMM C LENbl NPeaoTBpalleHUss KOHAEHCaUUW Brarm Ha BHYTPEHHUX
MOBEPXHOCTSAX ra3oxo4oB, TPAHCMOPTUMPYIOLWMX rasbl, codepallune BOAsIHble napbl UM BOAsIHblE Napbl U rasbl, KOTOpble Npwu
pacTBOPEHUN B CKOHAEHCMPOBABLUMXCSA BOASHLIX Mapax MOryT MpUBECTU K 00pa3oBaHUI0 arpecCUBHbLIX MPOOYKTOB, pacHeTHYH
TemnepaTtypy okpyatoLleln cpeabl crnegyeTt NpuHMMaTh B COOTBETCTBUM C 6.3.

PacuyeTHble napameTpbl ra3oB NPUHMMAIOT B COOTBETCTBUM C 3a[jaHNEM Ha NMPOEKTUPOBAHME.

(N3meHeHHas pepakums, Mam. N 1).

6.10 lMNpn pacdeTe TennoBon wusonauuym TpybonpoBogoB € oborpeBalOWMyM MX NAPOBbIMU UM BOASIHBIMU CMYTHUKaMM
pacyeTHYIO TEMNEpaTypy OKPY>KatoLLEero Bo3gyxa cneayeT npuHUMaTh:

Ha OTKPbITOM BO34yXe - CPEAHIO0 Hanbonee XonoAHOM NATUAHEBKN NN B COOTBETCTBUN C 3aJaHNEM Ha npoeKkTupoBaHne;

B NOMELLEHNM - B COOTBETCTBUM C 3aJaHNEM Ha NPOEKTUPOBaHWE, a NPY OTCYTCTBUU yKasaHU O TEMNEePAaTypPe OKPYKatoLLErO
Bo3ayxa - 20°C;

B TOHHensx - 40°C;

PacueTHylo TeMnepatypy TennoHocuTensi B Tpy6onpoBode M oGorpesatoliem ero CryTHUKE MPUHUMalOT B COOTBETCTBUM C
3agaHneM Ha NpoeKTUpoBaHue.

(N3meHeHHas pepakunsa, Uam. N 1).

6.11 TeI'IJ'IOI/ISOJ'IFILI,VIOHHyPO KOHCTPYKUMIKO C Tennouns3ondaunoHHbIM clioemM M3 ogHOpOoAHOro martepuana, yCTaHOBJIIEHHOIO B
HEeCKOJ1bKO CI10€eB, Npun pacyeTax pacCMaTpmBarT Kak O,D,HOCJ'IOIZHyI-O.

PacueT TonwmHbl TENNOM30NALMOHHOIO Crnos KOHCTPYKLUUN, cocTosLen us ABYX U 6onee cnoes pPa3HOPOAHbIX MaTtepuaros,
cnegyet npoBoAuUTb MCXoaA U3 TOro, 4To MeXcrionHasa TemMneparypa He npesblllaeT MakCUMarnbHYHO TemMneparypy npmmMmeHeHus
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Tennon3onAauMoHHOro Mmartepuana nocnegyrouwmnx croes. Tonu.ley KaXaoro cnosa paccynTbiBalOT OTAENbHO.

6.12 PacuyeTHyl0 TOMWMHY TEennou3onsuMOHHOIO CNOS B KOHCTPYKUMSAX TEMnoBOW M30MALMM Ha OCHOBE BOMOKHUCTbIX
mMaTepuanos 1 usgenui (MaToB, NAUT, XONCTOB) crieQyeT OKPYMATh 40 3Ha4YeHUn KpaTtHbiX 10 Mm.

B KOHCTPYKUMAX Ha OCHOBE MWHepanoBaTHbIX UWIMUHOPOB, XECTKMUX AYEeUCTbIX mMaTtepuanoB, MatepuarnioB n3 BCMNEHEHHOro
CUHTETUYECKOro Kay4dyka, nonuaturneHa n neHonnactoB cneayet npuHuMatb 6]'IVI)Kal7ILIJy}O K pacquHoﬁ TONWNHY n3genvi no

HOPMAaTMBHbIM JOKYMEHTaM Ha COOTBETCTBYHOLLIME MaTepuarnbl.

Ecnn pac4yeTHada TonwnHa Tenfion3onALMOHHOrO CIiioAa He coBnaaaeTt C HOMeHKJ'IaTypHOVI TOMLMUHOWN Bbl6paHHOFO maTtepuana,
cnenyet npyuHMMartb no Ll,eﬁCTByFOLLl,eVI HOMEeHKnatype 6J'IVI)Kal7ILIJyIO bonee BbICOKYK TONMLWKMHY TENNOU30NIALMOHHOIO Marepuana.

ﬂ,OﬂyCKaeTCﬂ npUHUMaTb 6J'II/1)K8IZLLIyI-O 6onee HU3KYHD TONWWHY Tennoun3onAuMoOHHOIo CcCrnoAa B cChnydaax pacdeTta no
TeMnepartype Ha NOBEpPXHOCTU wu3onAauMnm u HOopMaM NJNOTHOCTU TennoBOro noToOKa, ecnn pas3Huua mexany pacquHoﬁ n
HOMeHKﬂaTypHOVI TOMNLWMHON He npesbillaeT 3 MMm.

6.13 MMHI/IMaJ'IbHyPO TONLWWHY Tennon3onAauMoHHOro Crno4a cneayet npuHuMaTh:

npu wunsonaumnm uunnnHgpamm K13 BOJTOKHUCTLIX MaTtepuanoB - paBHOIZ MVWHUMANbHOM TOrLWMHE, npenycmanMBaemoﬁ
rocyaapCTtBeHHbIMM CTaHAapTaMn Unn TeXHN4YeCKMMn yCrnoBuAaAMH;

npu n3onaumm TkaHAMU, NOSTOTHOM CTEKNOBOJIOKHUCTbLIM, LWWHYpaMu - 20 mm;
npu n3onaunn n3gennamMmm n3 BONTOKHUCTLIX yNITOTHAKLWKMXCA MaTepuarnos - 20 mm;

npn mnsondaunum Xectkmmu marepuanamu, msgenmamun rn3 BCMEHEHHbIX MNoJIMMepoB - paBHOVI MWHMMarnbHOW TOMLWMHE,
npep,ycmanMBaeMOﬁ rocyoapCtBeHHbIMM CTaHOapTamMun Unn TexHN4eCKMmMmn ycrnoBmudaMun.

6.14 MpeagenbHasa TonwMHa TENMOU30NSALMOHHOIO CMOS B KOHCTPYKLMSIX TEMMOBOW M30nsiuMu TpyGonpoBoaoB npuBeaeHa B
npunoxexHun I

Ecnn pacyetHaa TonmwuHa 6Gonble, 4yeM MoOXeT obecneunte B COOTBETCTBMM C MpurnoxeHnem [ BblGpaHHbIN
TENNon3oNsaLUMOHHbIN Matepuarn, cnegyeT NpUMeHnTs 6onee adhpekTUBHLIN TENSON30NALNOHHBIA MaTepuarn.

I'IpmmeHeHme KOHCprKLI,I/II;I ¢ 6onbLuUen TONWUHOW TENON3ONSALMOHHOIO CNos Tpe6yeT TeXHMYecKoro o6ocHOBaHMS.

6.15 TonwwmHy TennousonsAuMOHHOrO CMosi B KOHCTPYKUUSIX TEMroBOW M30MSUMM NpUBapHON, My(dTOBOM W HECbeMHOW
dnaHueBon apMaTypbl cnegyeTt NpMHUMaTbL paBHOM ToMLMHE usonsaumm Tpybonposoaa.

TonwWmMHY TenNon3onsILMOHHOIO CMOsl B CbeMHbIX TEMMOU3O0NALMOHHBLIX KOHCTPYKLUMSX (hraHUEeBbIX CoeaANHEHWI U driaHLEeBOW
apmaTypbl C MOMOXWUTENbHOW W OTpMUATENbHOW TeMnepaTypol TPaHCMOPTUPYEMbIX BELLECTB cllegyeT MpuHUMaTh PaBHOW

TOMNLLMHE M3onsuumn TpybonpoBsoaa.

6.16 [nsa nosepxHocTen ¢ Temnepatypon Bbiwe 300 °C u Hwke muHyc 60 °C He pgonyckaeTcsi NPUMEHEHNE OOHOCIOMHbLIX
KOHCTPYKLMIA. [pn MHOTOCMONHOM KOHCTPYKLMM NMocneaytoLme criov A4oMMKHbI NepekpbiBaThb LWBbI NpeablayLuero.

6.17 3akasHble TOMLWUHY U 0ObEM TEMNOU3ONSALMOHHBIX U3AENWUIA U3 YNIIOTHSIIOLMXCA MaTepuarnoB criefyeT onpeaensts no
pekoMeHayemMomy Npunoxexuto .

6.18 TonwuHy MeTannMyeckux W KOMMO3ULMOHHBbIX MaTepuanoB, MPUMEHSEMbIX B KayecTBe MOKPOBHOIO Crosi, B
3aBUCUMOCTU OT HapYyXXHOro AnameTpa Tpybonposoaa unu KoHUrypaumm Tennon3onsLMoHHON KOHCTPYKLUMKU crieqyeT NpMHUMaTh
no npunoxenuto b (tabnuupl 6.2 n 6.3).

(M3meHeHHas pepakumsa, Nam. N 1).

Tabnuua 16 (UcknoveHa, U3m. N 1).

6.19 B kayecTBe MOKPOBHOMO CrOs TEMNMOU30NALUMOHHBIX KOHCTPYKUMIA AuameTpom usonsuum 6onee 1600 MM M NNockux,
pacnonoXeHHbIX B MOMELLEHUN C HearpecCMBHbLIMU U criaboarpeccmMBHbIMU CpeaamMu, AONYCKAETCa NPUMEHATb MeTannuyeckmne
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nNCThl U NeHThl TonwuHom 0,7-0,8 mm, a gnsa TpybonpoBoaoB Anametpom usonsaumm 6onee 600 go 1600 mm - 0,6 mm.

6.20 JIUCTbl M NEeHTbl M3 anioMUHUSA W antoMuUHUEBbIX cnnaBoB TonwuHon 0,25-0,3 MM pekomeHOyeTCcs MNpPUMEHSTb
rodopupoBaHHbIMMA.

6.21 LUTykaTypHbIA MOKPOBHLIA CMOK TEMNOM30MPOBAHHONW MNOBEPXHOCTW, PACMONIOKEHHON B MOMELLEHUN, OOIMKEH ObITb
OKIMneeH TKkaHbto. TOMWMHY WTYKaTypPHOrO MOKPbLITUS NPU YKNaake no XEeCTKMM WU BONOKHUCTbIM MaTtepuanamM B 3aBUCUMOCTU OT
AvameTpa usonvpyemoro obbekta pekoMeHayeTcs npuHMmaTh no Tabnuue 17.

Tabnvua 17
Bug nsonsiumoHHoro matepuana TonwmHa WTYKaTypHOro MNOKPbITUS, MM
(ocHoBaHue)
Bua nsonupyemoro obbekTa
TpyOGONpOBOAbI HAPYXKHBIM AMAMETPOM, MM obopygnoBaHne
po 133 BkJ. 159 n 6bonee

YKecTkne nsgenus 10 15 20
BonokHucTble nsgenus 15 15-20 20-25

6.22 [1ns TennonsonsiLMOHHbIX KOHCTPYKLMIA, NOOBEPratoLLMXCA BO3OENCTBMIO arpecCuBHbIX cpeq, crieayeT npegycMmarpueaTb
3aWnTy MeTanIM4YecKkmMx NOKPbITUI OT KOPPO3UN.

Mpn Mcnonb3oBaHMM B Ka4YecTBE MOKPOBHOMO Crlosi CTanu TOHKOSMMCTOBOW OLMHKOBAHHOW TOJLLUMHA LIMHKOBOIO MOKPLITUS
BbIOMpaETCsi C y4ETOM CTEMNEHM arpecCMBHOIO BO3OENCTBUSA Cpeabl M NpeanonaraeMoro cpoka Crny»obl MOKPOBHOMO Crosl, HO He
MeHee 20 MKM.

Mpu nNpuUMeHeHUM B KayecTBe TOKPOBHOTO CMOS JIUCTOB W NEHT M3 alloMUMHUS U arioMUHUEBbLIX CMiaBoB U
TENMOU30NALMOHHOTO CIosi B CTanbHOW HeOKpalleHHOW ceTke MMM Mpu YCTPOMCTBE Kapkaca credyeT npefycmaTpuBaTh
YCTaHOBKY MoA, MOKPOBHbIN CIOM NPOKNaAK1 M3 PYNIOHHOTO MaTepuara U okpacky NOKPOBHOTO CIOSt U3HYTPU BUTYMHbLIM J1aKOM.

6.23 lMoa NOKPOBHBIN Crol U3 HEMEeTaINMYeckUX MaTepuanos B NOMELLEHUSX XpaHeHNs 1 nepepaboTKy NULLEBbLIX NPOaYKTOB
cnegyet npegycmartpuBaTb YCTAaHOBKY CETKU CTanbHOM M3 NPOBOMOKM AMaMETPOM He MeHee 1 MM C slyeilkaMu pasMepoMm He
oonee 12x12 mm.

6.24 KoHCTpyKuMsi TENMOBOM M30MAUMM OOMKHA MCKMoYaTh ee AedopMauuio U CcrnonsaHue TennousonsiuMOHHOIO Crosi B
npouecce 3kcnnyatauuMu. B cocTtaBe Tennou3ONsiUMOHHBLIX KOHCTPYKUMA obopydoBaHust u  TpybonpoBodoB crnegyeT
npedycMaTpuBaTb OMOPHbIE 3MIEMEHTbI M pasrpyxaloline YCTPOMCTBa, obecrneyvBaloliMe MeXaHWYecKytd MNPOYHOCTb U
3KCNyaTaLUNOHHY HaAEXHOCTb KOHCTPYKLIMIA.

Ha BepTuKanbHbIX y4acTkax TpybonpoBOogoB M 00OpydoOBaHMS OMOPHbIE KOHCTPYKUMWM CrnepyeT npegycMaTpuBaTtb Yepes
Kaxgble 3-4 M no BbICOTE.

6.25 B KOHCTPYKUUSIX TENSIOBOW M30MsILMK 060pyaoBaHMs 1 TpyOONpOBOAOB C OTPULIATENbHLIMU TEMMEPATYpaMmn BELLECTB HE
cnegyeT NMPUMEHATb MeTannuyeckue KpenexHble AeTanu, npoxogdwme 4yepe3 BCH TOMWMHY TEnou3onsuMOHHOMO Crlosi.
KpenexHble getanu unm nx Yactu cneayet npegycmatpueaTb U3 MaTepuarnoB C TEMNONPOBOAHOCTLIO He Bonee 0,23 B1/(m-°C).

[epeBsiHHble KpenexHble AeTanu AOMKHbl 66T 06paboTaHbl aHTUMMPEHOM U @aHTUCENTUYECKMM COCTaBOM.

OneMeHTbI KpenmneHusl, M3roTOBINEHHbIE U3 YINepoaNCTON CTanu, AOMKHbI UMETb aHTUKOPPO3UAHOE NOKPbITUE.

6.26 Pa3melLeHne KpenexHblx AeTanen Ha n3onmpyeMbix NOBEPXHOCTSX crieqyet npuHumMaTh B cootBetcTBum ¢ [OCT 17314.

6.27 D,eTaJ'IVI, npegycMmartpumBaemMble Ona KpenneHua TEnnon3onAuNoHHON KOHCTPYKUMN Ha NOBEPXHOCTU C oTpulaTesibHbIMU
TeMnepartypamMmu, OOMmMKHbl UMEeTb aHTUKOPPO3NOHHOE NMOKPbITUE UIN U3roTaBinBaTbCA U3 KOppO3I/IOHHO-CTOIZKVIX mMaTepuanos.
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KpenexHble getanu, conpukacaroLmecs ¢ U3onmpyemon NoBepPXHOCTLIO, cnedyeT npeaycMaTpuBarh:
AN noBepxHocTen ¢ Temnepatypon ot muHyc 40 go 400 °C - u3 yrnepoamcTon crtanu;

Ons noesepxHocten ¢ Temnepatypou Bbiwe 400 u Hmwke muHyc 40 °C - n3 TOro ke marepuana, 4to u usonupyemas
NMOBEPXHOCTb.

OnemMeHTbl KpenneHusi Tenrmou3onsiUMOHHONO M MOKPOBHOIO CIOEB TEMMOU3OMSLMOHHBIX KOHCTPYKUMI 0B0pyaoBaHus U
TpyboNpoBOAOB, PaCMONOXEHHbIX HA OTKPLITOM BO34yXe B pavioHax C pacyeTHOW TeMnepaTypow OKpYXaloLLero Bo3dyxa Hubke
MuHyc 40 °C, cnegyeT NPUMEHSTb M3 NIEMTMPOBAHHON CTanu Unu antoMUHK1S.

6.28 KOHCTPYKUMS MOKPOBHOMO Crosi TEMMOBOW M30MAUMU AOMKHA AOMYyCcKaTb BO3MOXHOCTb KOMMEHcaUun TemrnepaTtypHbIX
nedopmaumin U3onmpyemMoro oGbekTa 1 Tenmnon3onsALMOHHON KOHCTPYKLIMK.

TemnepaTyprle WwBbl B 3aAlWUTHbIX NOKPbITUAX TOPU3OHTalIbHbIX pr60I'IpOBOLI,OB cnegyer npeaycmarpuBatb Y
KOMMNeHcaTopoB, ONOp 1 NOBOPOTOB, a Ha BepTUKallbHbIX pr60I'IpOBOJJ,aX - B MeCTaX YCTaHOBKM OMOPHbIX KOHCprKLI,MIZ.

Mpy M3onsUMKU KeCTKMMU (DOPMOBAHHBIMU U3AENUSIMU CriedyeT npegycMaTpuBaTth BCTABKM M3 BOMOKHUCTLIX MatepuanoB B
MecCTax yCTpONCTBa TeMMNepaTypHbIX LUBOB.

6.29 Bbibop maTepuana Ansi NOKPOBHOIO Crosi TEMNSOM3OMSILMOHHBLIX KOHCTPYKUMIA 00opyaoBaHus um Tpy©onpoBoaos,
pPacnonoXeHHbIX Ha OTKPbITOM BO3AYXEe B paloHax C pacyHeTHOW TeMMepaTypol okpyxarowero Bosgyxa MuHyc 40 °C u Huxe,
cnegyeT NpPOM3BOAMTE C YYETOM TeMrepaTypHbIX MNPenenoB MPUMEHEHUS MaTepuanoB MO AENCTBYOWMM HOPMAaTUBHBIM
OOKYMEHTaM.

6.30. KOHCTpYKUMSI KpenmneHns MOKPOBHOTO CrOsi TEMSIOBOW M3onsiuuM 06opyaoBaHUa U TpyGoNpoBoOdOB C oTpuUaTenbHLIMU
TemnepaTypaMu BeLecTB AOMKHA UCKITIoYaTb BO3MOXHOCTb NOBPEXAEHUS Napou3onsiLMOHHOrO Cost B NpoLiecce aKCnyaraumm.

6.31 Ans o6opynoBaHusi 1 TpyboONpoBOAOB C OTpULUATENbHBIMU TEMMNepaTypamu Npy NPUMEHEHUU NapOU30NALMOHHOTO CIlost
13 PYNOHHLIX MaTepuanos 6e3 CNoLHOW HaKNekn crnedyeT npegycMatpuBaTh repMeTM3aumio LWBOB Napoun3ossLMOHHOIO Cros;
npy Temnepatype WU30NMpyeMoii MoBEpPXHOCTU Hmke MuHyc 60 °C crneayeT Takke npedycmaTpuBaTb repMeTM3aumio LUBOB
MOKPOBHOIO CIOs repMeTUKamu Unu NIEeHOYHbIMM KIesLWMMUCS MaTepuanamu.

6.32 [Ina GeckaHanbHOW NpoKnaaky TpybonpoBOAOB TEMMOBLIX CETEW B CYyXUX MPYHTax BO3MOXHO NMPUMEHEHWEe U3onsauum 13
LUTYYHbIX (hOPMOBAHHBLIX WU3LENuin (CKOpMyrnbl, CErMeHTbI) M3 NeHononuypeTaHa unv nonMmepbeToHa ¢ BOAOHENPOHMLAEMbIM

MOKPOBHbIM CJloeM, MNMpu 3TOM TeNNOoU3oNAUNOHHbIE u3aenua cnenyet yknagblBaTb Ha BOOOCTOMKUX W TeMI'IepaTypOCTOI;IKI/IX
MacCTUKax nnu Kneqax.

6.33 lMpu pacyete TennoBoi U30NIALUMM TPYBOMPOBOAOB CO CMYTHUKAMM PACHETHYIO TEMNepaTypy OKpYXalowwen cpeapl i
cnegyeTt NpUHMMaThb:

Ha OTKPbITOM BO34YyXe - CpeaHIo Hanbonee XonoaHOM NATUAHEBKN NN B COOTBETCTBUM C 3aaHNEM Ha npoeKkTupoBaHne;

B NOMELLEHNM - B COOTBETCTBMM C 3a[@HNEM Ha NMPOEKTUPOBaHWNE, a NPU OTCYTCTBUM AAHHbLIX O TEMMEpPATYpPe OKPYKatoLero
Bo3gyxa - 20°C;

B TOHHenax - 40°C;

PacueTHyto Temnepatypy TennoHocutens B TpybonpoBoae M 0GorpeBatoLleM ero CnyTHWKE MPUHMMAOT B COOTBETCTBUU C
3a/laHNeM Ha NPOEKTUPOBaHME TEMMOBON U30MSALUM.

(BeegeH pononHutensHo, Mam. N 1).

I'Igvmox(el-me A
(obsizaTenbHoOE)

NEPEYEHb HOPMATUBHbLIX JOKYMEHTOB, HA KOTOPbIE UMEIOTCA CCbIJIKU B TEKCTE
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FOCT 12.1.004-91 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. lNoxapHas 6esonacHocTb. O6Lme TpedoBaHus

OCT 7076-99 Martepunansl 1 u3genusa crpouTenbHble. MeTog onpefeneHns TennonpoBOAHOCTU W TEPMUYECKOrO
COMPOTMBMEHNS MPW CTaLMOHAPHOM TEMNSIOBOM PeXUMe

FOCT 17177-94 Matepuansl 1 N3genus CTpouTenbHble TEMNOU30MAUNOHHBIE. MeToabl nCnbITaHU

FOCT 17314-81 YcTponcTtBa AN KpenneHns TeNNOBOM M30NALMN CTanbHbIX COCY40B U annapaToB. KOHCTPYKUMSA 1 pa3mepsbl.
TexHunyeckme TpeboBaHus

FOCT 25100-2011 MpyHTbI. Knaccudukaumna

[OCT 25898-2012 Martepuanbl 1 nsgenus ctpovTenbHble. MeToabl onpegeneHnss NaponpoHNLI@eMOCT! U COMPOTUBNEHMUS
NaponpoOHNLIaHUIO

[OCT 30244-94 Matepuansbl cTpouTenbHble. MeToabl UCNbITAHWIA HA TOPHOYECTb

[OCT 31913-2011 Matepuansl 1 13genus Tennom3onsumoHHble. TepMuHbl 1 onpegeneHus

FOCT 32025-2012 (EN ISO 8497:1996) Tennosasi m3onauus. Meton onpeneneHus XxapakTepuCTUK TennonepeHoca B
umnmHapax 3aBoaCcKoro U3rotoBneHund npu ctauMoHapHOM TenmnoBOM pexnme

CI1124.13330.2012 "CHwuIT 41-02-2003 Tennosble cetn"

CIM 131.13330.2012 "CHwIM 23-01-99* CtpouTenbHas knumatonorns” (¢ uameHeHmem N 2)

Mpunoxexne A (M3meHeHHaa pegakumd, Uam. N 1).

MpunoxeHue b
(cnpaBoy4HOe)

TEXHUYECKUE XAPAKTEPUCTUKU TENNOUIONALUNOHHbBIX, SALLIUTHO-NMOKPOBHbLIX U
NAPOU3ONALMOHHbIX MATEPUANOB U U3QENUA*

* 'ameHeHHast pegakums, Mam. N 1.

Tabnuua b.1
HanmeHoBaHue CpeaHsis TennonpoBoAHOCTbL MaTepuana TemnepaTtypa pynna
maTtepvana, usgenusi NNOTHOCTL B (M3nenus1) B KOHCTPYKUMA A, NPUMEHEHNS, | rOpHYecTH
KOHCTPYKLIA, B1/(m-°C), ans noBepxHocTen ¢ C
kr/m3 Temneparypom, °C
20 n BbilWwe 19 n Hxe

MaTbl ©3 MUHEparnbLHoW 100 0,038+0,00021 ¢,,, 0,038-0,027 Ot muHyc 180 HIr
BaTbl NPOLUNBHbIE no 700
TENOn30MSALMOHHbIE, B
TOM 4ucre B obknagke u3
MeTann4yeckomn CeTKu,
6a3anLToBOM U
KPEMHEe3eMHOW TKaHu

125 0,038+0,0002 f 0,038-0,027
Matbl U3 MUHeparnsHon 100 0,038+0,00021 £, 0,038-0,027 OT muHyc 180 HI
BaTbl MPOLUMNBHbIE 0o 450
TeNnonsonsiLMoHHbIE B
obknagke u3
CTEKIOCETKM,
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CTtpanuua 26

CTEKITOTKaHW,
cTekrnoxoncra

125

0,038+0,0002 £,

0,038-0,027

MaTbl n3 MmHepanbHomn
BaTbl NPOLUMBHbIE
rocopmMpoBaHHON

CTPYKTYpbI

80

0,036+0,00022 ¢,

0,035-0,027

100

0,038+0,00021 £,

0,038-0,027

OT muHyc 180
8o 700

HIr

MaTbl 13 MMHepanbHoOn
BaTbl PYNOHUPOBaHHbIE
Ha CMHTETUYECKOM
CBsI3ytOLLEM

60-80

0,036+0,00022 £,

0,035-0,027

Ot muHyc 60
no 400

HIr

MnnTbl U3 MUHEpanbHOW
BaTbl HA CUHTETUYECKOM
CBA3yoLeM
Tennon3onsiLnMoHHbIe
Msrkue

60-80

0,038+0,00029 ¢£,,

0,038-0,029

Ot muHyc 60
0o 400

HI-T 1

MnuTbl M3 MUHEepanbHON
BaTbl HA CUHTETUYECKOM
CBA3YIOLLEM
TennousonsaunoHHbIe
nonyxecTtkune

90

0,039+0,00022 ¢,,

0,039-0,030

MnnTbl M3 MUHEepanbHON
BaTbl HA CUHTETUYECKOM
CBsI3ytOLLEM
TennonsonsLnMoHHbIe
XKecTkue

100-140

0,039+0,00021 £,

0,039-0,029

OT MuHyc 60
no 400

HF-T1

Monyuunuugpel n
LUnmMHOpbI
MUHepanoBaTHble

80

0,044+0,00022 ¢,

0,043-0,032

100

0,049+0,00021 £,

0,048-0,036

150

0,050+0,0002 £,

0,049-0,035

OT muHyc 180
o 400

HI

Martbl 1 Bata u3
CYNEepTOHKOro
©a3anbLTOBOro BOMOKHA
6e3 cBasytoLLero

40-60

0,032+0,00019 ¢£,,

0,031-0,024

OT muHyc 180
no 700

HI

WHyp
TENMON30NSLNOHHBIA 13
MUHepanbHOW BaThbl

200

0,056+0,00019 ¢£,,

0,055-0,04

OT muHyc 180
fo 600

HI-M

LLHyp acGecToBbIN

100-160

0,093+0,00019 ¢£,,

Ot nntoc 20 go
220

M

MaTbl NpoLLMBHbIE
roopmpoBaHHON
CTPYKTYpbI 13
CTEKITAHHOIO
LTanenbHOro BofokHa, B
TOM 4ucne B obknagke n3
METanM4YeCcKon CETKN

50

0,036+0,0002 £,

0,037-0,03

OT muHyc 60
o 450

HI

Matbl 1 Bata 13
CYNEepPTOHKOro
CTEKISIHHOrO BOMOKHa 6e3
CBSI3YHOLLIErO

40-60

0,033+0,00014 £,

0,032-0,024

Ot mnHyc 180
no 400

HIr

TennonsonsaumnoHHble
n3genna n3 neHocTekna

130

0,005+0,0002 £,

0,005-0,038

OT muHyc 150
no 350

Hr
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ApmoneHo6eToH 200-300 0,055+0,0002£,, 0,055 OT MuHyc 60 HI
no 300

Mecok nepnuToBbLIN, 110 0,052+0,00012 £, 0,051-0,038 OT muHyc 200 HI
BCMYY€EHHbIN, MEMKNI no 875

150 0,055+0,00012 £, 0,054-0,04

225 0,058+0,00012 ¢,,, 0,057-0,042
TennonsonsaumMoHHbIe 17 0,039+0,00018 £, 0,038-0,025 OT muHyc 100 3-r4
n3genus us no 80
neHononucTnpona

25 0,036+0,00018 ¢, | 0,035-0,029
TennonsonsaumMoHHbIe 40 0,030+0,00015 £,,, 0,029-0,024 OT muHyc 180 2-r4
n3genus U3 no 140
neHononuypeTaHa

50 0,032+0,00015 ¢,, | 0,031-0,025

70 0,037+0,00015 £, 0,036-0,027
lMeHononumepmuHepan 270 0,036+0,0002 ¢,,, 0,041 OT muHyc 60 M2-r4

no 150

TennonsonsiLnoHHbIe 60-80 0,034+0,0002 £, 0,033 OT mMuHyc 60 M-r3
M3aenust U3 BCNeHEHHOro no 125
Kay4yka
TennonsonsunoHHble 20 0,039+0,0002 £, 0,035 OT MuHyc 70 M-r4
n3genus n3 no 70
neHononmaTuneHa

50 0,035+0,00018 ¢,, 0,033
MaTbl nrnonpobusHbie U3 100-140 0,038+0,00013 £, 0,037 OT mMuHyc 260 HI
0a3anLToBbIX BONTOKOH no 800
KapToH 13 6a3ansroBoro 50-80 0,032+0,00012 £, 0,031 OT muHyc 200 HI
BOJIOKHA no 800
MpnmeyaHns
1 CpegHsist Temneparypa TennounsonsiumoHHoro cnos, °C:
£y, =(i; +40)/2 - Ha OTKpPLITOM BO3AyXe B rieTHEe BPeMsi, B MOMELIEHUN, B KaHanax, TOHHENsX, TEXHUYECKNX
nognonbsix, Ha Yepaakax v B NofBarnax 3gaHun;
£y, =£,/2 - Ha OTKPLITOM BO3AYX€, BO3AYXe B 3UMHee Bpems, rae f, - Temneparypa cpefbl BHyTpU U30NM1pyeMoro
obopynoBaHusa (Tpybonposoaa).
2 bonbluee 3HayYeHWe pacyeTHOW TENMOMPOBOAHOCTU TEMNSOU3ONSAUMOHHOIO Martepuana B KOHCTPYKUUW Anis
noBepxHoCTel ¢ Temnepatyport 19°C n HMXKe OTHOCUTCS K TemnepaTtype M30nMpyemMon NMOBEPXHOCTU OT MUHYC
60°C no 19°C, meHblLuee - K TeMnepaType MUHYC 61°C 1 Huxe.
3 KoadbdumumeHT TennonpoBogHocTn onpegensetcs B cooteetcteum ¢ [OCT 7076, TOCT 32025.
4 ['pynna roptodecTn onpegensetca no [OCT 30244.

Tabnuua b.1 (M3ameHeHHas pegakums, M3m. N 1).

Tabnuua b.2 - TonwmHa meTannmyecknx NMMCTOB AN MOKPOBHOMO CNOS TENSIOBOW N30MALUN

HanmeHoBaHne MaTtepuana TonwwmHa nucta, Mm, npu anametpe nsonauun, Mmv
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NMOKPOBHOIO Crosi
350 n meHee cB. 350 go 600 cB. 600 go 1600 cB. 1600 n
nrockue
MOBEPXHOCTH
JINCTbl U NEHTLI U3 0,35-0,5 0,5 0,5-0,8 0,8
HepXxasetoLlen ctanm
CTtanb TOHKONUCcTOBAas 0,35-0,5 0,5-0,8 0,8 1,0
OLMHKOBaHHas C HenpepbIBHbIX
NHWIA
JIMCTbI 3 TOHKONUCTOBOW CTanu, 0,35-0,5 0,5-0,8 0,8 1,0
B TOM YMChe C NonMMepHbIM
MOKPbITUEM
JIncTbl N3 antoMUHUA U 0,3 0,5-0,8 0,8 1,0
antoMUHUEBLIX CNNaBoB
JIeHTbl N3 antoMUHUSA K 0,25-0,3 0,5-0,8 0,8 1,0
antoMUHMEBBLIX CMNaBoB

Tabnuua b.3 - KoMno3numoHHble pyrnoHHbIE MaTepuarbl 451si MOKPOBHOIO Crosi TEMMOBOW U30MnsLnm

HavmeHoBaHvne matepuana

TonuwuHa, Mm

lpynna roptoyectun

PynoHHbIN cTeknonnacTuk 0,30-0,50 M-r2
CrteknoTtkaHb, y6nnpoBaHHas antoMmMHUEBON 0,15-0,5 M
donbron

donbra anomMuHMeBas oyonupoBaHHas Ans 0,25-1,5 M

Tenon3onAaUuNOHHbIX KOHCTp}/KU,VIVI

Tabnuua b.4 - KonnyecTBo cnoeB napousonsLmMoHHOro Matepuana B 3aBUCMMOCTU OT TeMMepaTypbl U30MMPYEMON NMOBEPXHOCTU

1 Cpoka aKcrnyaTaumm

HaumeHoBaHne TonwuHa, Conpo- Yuncno crnoes Napoms3onsaumoHHOro matepuana npu
Napon30sSILNOHHOIO MM TUBNEHne Temnepartype
mMaTepuana naponpo-
HULUaHuo, (M
2-y-Na)/mr
OT MuHyc 60 go OT MUHyC 61 o | Hxe muHyc 100°C
19°C muHyc 100°C
npw CPoOKe aKcnnyataumm
8 net 12 net 8ner |12ner| 8net 12 net
MNonnatuneHoBas NnexHka 0,15-0,2 7-9 2 2 2 2 3 -
[NonnatnneHoBas nneHka 0,21-0,3 9-13 1 1 1 1 2 2
TepMoycagoyHas
donbra antoMMH1UeBas 0,06-0,1 5-10 1 2 2 2 2 2
Py6epova 1 0,5 3 - - - - -
1,5 1,1 2 3 3 - - -
MpumeyvaHus
1 [lonyckaeTcsi NpMMEHeHMe Opyrnx matepuanos, obecneynBaowmx YPOBEHb COMPOTMBIEHUS MAPONPOHULAHNIO He
HWXe, YEM Y NPUBEAEHHbIX B Tabnuue.
2 [Ona wmaTepvanoB C 3aKpbiTOA MNOPUCTOCTbIO, UMEKLNX Ko3adduumeHT naponpoHuuaemoctn meHee 0,01
mr/(m-y-T1a), BO BCex criyyasx npMHMMaeTcs OANH Napon30onsiLMOHHbIA CION.
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3 ConpoTtuBneHmne naponpoHuuanuto onpegensetca no FTOCT 25898.

Tabnuubl 6.2-6.4 (BBegeHbl gononHutensHo, Aam. N 1).

MpunoxeHue B
(pekomeHayemoe)

METO[bl PACYETA TEMIOBON N30NALUU OBOPYOOBAHUSA U TPYEONPOBOAOB

B.1 PacuyeTHble (hopMyrbl CTaLlMOHapPHOWM Tensionepeaaym B TeNSIOM3O0NALNOHHBLIX KOHCTPYKLMAX
MoBepXHOCTHas NMIOTHOCTb TEMMIOBOrO NOTOKA Yepes NIocKUe NOBEPXHOCTU paccuUTbIBaETCs Mo hopmyram:

OAHOCIONHAagA Nnockasi CTEHKa

i, —&
E ‘H .
g5 P Y (B.1)
EH T H3 H
MHOrocrowHas nnockas cTeHka u3 # crnoes
Ly ~iy
9F = n . (B.2)
RBH + RCT + ZRJ' +RI{
=1
JInHerHaa NNOTHOCTb TEMNMNOBOro NoToka vyepes unnmHapunyeckmne noBepxHOCT pacCHnTbiBaeTcA no (bopmynaM:
OﬂHOCﬂOﬁHaﬂ umnmHaopuyeckaa CteHka
i — £
B ‘H
gL = T T T T (B.3)
Rig v Ry + R + Ry
MHOrOCMOMHas UMNNHAPUYECKas CTEHKa U3 # CroeB
;= fg Iy
(B.4)

n .
Ry *Rig + LRI + Ry

=1
rAe g i - MOBEPXHOCTHAs MNOTHOCTb TEMOBOro NOTOKa Yepes NIOCKYI0 TEMMON3ONALMOHHYH KOHCTPYKLMo, BT/M 2;
f, - Temneparypa cpefbl BHyTpU n3onvpyemoro obbekra, °C;
ty - Temneparypa okpyxatowien cpeasl, °C;
Ry - CONpOTUBNEHWE TENNOOTAAYE Ha BHYTPEHHEN MOBEPXHOCTU CTEHKN U30NTMPYEMOro o6bekTa, M 2.°C/Br;
RH - TO €, Ha HapY>HOW NOBEPXHOCTU Tennousonsaumm, m 2 -°C/BT;

R, - TepMmnyeckoe ConpoTUBeHNe CTEHKM M30NMPYemMoro obbekTa, M2 -°C/BT;
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R

sz - TO XKe, MINOCKOTo Cros U3onauuu, M 2-°C/Br;

n
ZR!' - NONTHOE TepMn4yeckoe conpoTuBrneHne # -CINOMHOM NSIOCKON NU30MsLnK;

=1
Rz- - TepMUYECcKoe COMpPOoTUBIIeHUe i -ro cros, M 2-°C/BT;

di - NMHeHas NNOTHOCTb TEMMOBOMO NOTOKA vyepes UNnmMHOpUYeCcKyto Tenon3onAaumMOHHYO KOHCTPYKUNIO, BT1/wm;

R];LH - NNHENHOE TEPMMYECKOE COMPOTMBIIEHNE TENNoOoTAa4Ye BHYTPEHHEN CTEHKMN n3onmnpyemoro obbekTa, m-°C/BT;
RI{ - TO e, Hapy>xHow n3onauun, m-°C/BT;
REE: - IMHENHOE TepMMYECKOe CONPOTUBMNEHME LUITMHAPUYECKON CTEHKN n3onmpyemoro obwekTa, mM-°C/BT;

RI:ES - TO Xe, uMnnHapuyeckoro cnos nsonauumn, m-°C/BT;

G

ZRI- - NOSNMHOE NIMHENHOE TEPMUYECKOE CONPOTUBIEHNE # -CIIOMHON LINNMHAPUYECKON N30oNauunu;
1=1

RJ.L - IMHENHOE TepMMYECKOe CoMNpoTUBeHMKeE i -ro cnos, m-°C/BT.

B ypaBHeHusax (B.1)-(B.4) conpoTvBrneHus Tennootaade M TepMUYEecKMe COMPOTUBIEHUS CTEHOK OMpeaensioTcs no
cdopmynam:

1 1 & & dig
Ry = _;RH=_;RP[:3=_PB;RCT=£;LQ!'=_!; (B.5)
& ey oy X Xor oy
L 1 L 1 1 i
RL -__ -~ R =—-RL= __. B . B.6
= mi;g['l'sﬂ o MI-IFQH L 27 Mgy ffrc[T ‘ oo
oT H
R,:LT=;-]11%;R;L =L-]ndTH; (B.7)
2T Ao dir 27k dry

* ®dopmyna B.5 cooTtBeTCcTBYET OpuruHany. - lNMpumeyvarHve narotouTtens 6axel AaHHbIX.

roe o o koadhbuLMEHTbI  TennooTaadyM BHYTPEHHEN MOBEPXHOCTU CTEHKU W30NMPYeMOro oGbekTa U Hapy»XHOM

EH’ H

noBepxHoCcTM usonauuu, Br/(m 2 -°C);

}"CT' }"Hs’ }"1'

OLHOCMOWHOM M30NALMK, U30NALNN 3 -To CNost # -CnonHon nsonsauum, Br/(m-°C);

- KO3(hUUMEHTHI TEMMonpPoBOAHOCTM COOTBETCTBEHHO MaTtepuana CTEHKU W3onMpyemMoro obbekTa

o, Ogm, O - TOMUMHA COOTBETCTBEHHO CTEHKW U30NMPYEeMOro 06bekTa, OAHOCIONHON U3OMSILMKM § -0 CIOsi # -CMOVHOM

N30NALUN, M;

d;:’[, ag‘I'f[T - BHYTPEHHWI U HapYXHbI AnameTpbl CTEHKN M30MMPyeMOoro oobekTa, M;
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d‘:f - HapYXXHbI AUaMeTp U30MNALUK, M;

d; , d;H - HapYXHbIN N BHYTPEHHWIN ANAMETPbI  -ro CMNos # -CIIONHOW N30NALMK, M.

Pacnpep,eneHme TemMnepatyp B MHOrOCNOWNHOM U30MAaLMn paccynTbiBaeTca no d)opmynaM:
TemMneparypbl Ha BHyTpeHHeI;I n Hapy>+<H0|7| NOBEPXHOCTAX CTEHKU N30TMpyemMoro obbekTa Nnockom (bOprIZ

cT

— _ . 0T _ OT _ .
L =1g I52-"1'-7'12231-[ iy = lpy qFRCT ’ (B.8)
TemMneparypa 511{ Ha Hapy)KHOIZ NOBEPXHOCTWN NepBOro crosa n3onAaunuun, Ha rpaHuue nepBoro 1 BToOporo croes

511{ = f,I_c[T - qFRI ; (BQ)

W ganee, Ha4nMHasa Co BTOPOro Cros, Ha rpaHuuax (i-1)-ro un i -ro cnoes

f,;{ =f|5[-_1:| _QFR!-; (B.10)

TemnepaTypa Ha Hapy>XHOW NOBEPXHOCTU i -CMNOSA ¥ -CITOMHON CTEHKM:
H _
£ _f’H+qFRH' (B.11)

PacnpepenexHue Temnepatyp B UMNUHOPWYECKUX MHOTFOCIOMHBIX W3OMALMOHHBIX KOHCTPYKUMSX pPaccYMTbIBAETCH MO
cdopmynam:

L. ,oT _ 0T L.
f;; =f’B _qI,RBH’ ﬁ1-[ = f’BH _qLRET’ (B12)
K= - g RE (B.13)
i =ty ~arR’ (B.14)
i (i-13 gdrhy o .
Pt tapRy (B.15)
f’!' r’I-[ of [ Sy .

3HayeHUst NOBEPXHOCTHON M NIMHENHON MNOTHOCTM TeNNOBbIX MOTOKOB, BXoAALWmMX B hopmynkl (B.8)-(B.15), onpeaenstotcs no
(B.1)-(B.4), a Tepmuyeckue conpoTtusnenus - no (B.5)-(B.7).

Mpu pacyeTe MHOrOCNOMHBLIX KOHCTPYKLUMIA No chopmynam (B.2), (B.4) Heobxoanmo 3HaTb KO3(MULIMEHTHI TENNTONPOBOAHOCTH
N30MAUMOHHBIX CroeB. [MOCKOMbKY OHM 3aBUCAT OT TeMnepaTypbl AOMMKHbI ObITb N3BECTHLI CPEAHNE TeMMepaTypbl KaXA0ro crnos,
Ans onpefeneHust KoTopbix HeobxoaMMO 3HaTk TemnepaTypbl Ha rpaHuuax crnoeB. [ns mx pacyera MCMNonb3yeTcss MeTos
nocriefoBaTernbHbIX MPUBNXXeHN, NpegycMaTpuBaloLLMin MPoBEAEHMNE HECKOINBbKUX pacHeTHbIX onepauui.

Ha nepBom aTane ans BCex CMOeEB CpeaHss TemnepaTypa W3onAuuyM MPUHUMMAaETCsl paBHOW MNosycymme TemnepaTyp
BHYTPEHHEe U HapyXHoW cpepbl, Mpy 3TON TemnepaType onpenensieTcss TennonpoBOAHOCTL BCEX TEMIOU3ONSLMOHHBIX CIOEB.

3atem, o (2), (4) onpenensioT 3HaveHns g i unn g ; ¥ no (B.8)-(B.11) ana nnockon u no (B.12)-(B.15) umnmHapuyeckon cTeHok
paccunTbIBalOT TeMnepaTypbl Ha rpaHMLax CroeB U CpeaHue TeMnepaTypbl KaXaoro Crios.

Ha BTOpOM J3Tane no HanWAEeHHbIM Ha nepBoM 3Tane cpegHnM Temnepartypam ClioeB BHOBb onpeaendarT TensionpoBoOgHOCTb
BCexX clnoeB, 3arteM HaxoaAaAT MJIOTHOCTU MOTOKOB Ternjla U CHoBa pacCYUTbIBAKOT NOCMNONHbIE TemMnepartypbl, U TaKk ganee Ao

TpebyeMon TOYHOCTM pacyeta. Hanpumep, A0 Tex Mnop, Noka MocnonHble Temnepatypbl HA L -M U (f —1)-m ware 6yoyT
oTnuyaTtbest He 6ornee Yem Ha 5%. B npakTnyeckux pacyetax ans aToun Lenv Heobxoaumo npoBefeHve He bornee 3-4 pacyeTHbIX
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onepauuin.
B.2 Pacuet TennoBow usonsauum o6opynoBaHus n TpyéonpoBoaoB

B npaktuuyeckux pacuyetax TennoBOW U30NSUUM MPUHUMAETCA psig AOMYLUEHWUA, NO3BOMSIOWMX MUCMONb30BaTh YNPOLLEHHbIe
pac4eTHble (opMYIbl.

COI'IpOTVIBJ'IeHVIe Tennootgadve ot BHyTpeHHeVI cpenbl K BHyTpeHHeVI NOBEPXHOCTU CTEHKN N30nnpyemoro obbekTa Anst XKUAOKNX
n Fa3006pa3HbIX cpen sABndaetTca npeHe6pe>|<V|M0 MalnbiM B CpaBHEHUN C TepMUYECKMM COonpoTUBeHnemM Tenion3onaunoHHOro
CInoA 1 B NpakTU4eCKnxX pacyeTax MOXeT He Y4UTbIBaTbCA.

TeI'IJ'lOFIpOBOLI,HOCTb CTEHOK unsonunpyemoro OGOpy,EI,OBaHI/IFl n pr6OI'IpOBO,D,OB, M3roTOBJIEHHbIX M3 MeTanna, B OeCATKU pas3
npesbillaeT TenyonpoBOAHOCTb M3onNAUUMKM, NO3TOMY TepMUYECKUM COMpOTUBIIEHMEM CTEeHKU TakKkKe MOXHO npeHe6peqb 6es
3aMETHOIo CHM>xXeHnAa TO4YHOCTK pacyeTa.

C Y4€TOM YKa3aHHbIX ,D,OI'IyIJ.I,eHI/II;I B NMpaKTU4eCKMX pacyeTax Ona onpenerieHna TensioBoro noTtoka 4yepes mn3onnpoBaHHbIe
CTEHKHN pr60I'IpOBO,D,OB n OﬁOpyﬂ,OBaHMﬂ ncnonb3yrTCAa cneayrouimne (*)OpMyJ'IbII

Ana nNNockux I'IOBerHOCTeIZ N uMnmHapmnyecknx guameTpom bonee 2 m

_ (tg —E 0K
n : (B.16)
2Rt Ry
=1
ansa TpybonpoBogoB AMaMeTpoM MeHee 2 M
B (tg — g K
qdp =5
(B.17)

n
Z‘{R!.L+R£ ’
=

rae £ - Koa(MULMEHT [OOMNOMHUTENbHBLIX MOTEPb, YYUTHIBAKOLWIMIA TENSoNoTepy Yepes TEMonpoOBOAHbIE BKIOYEHUS B
TEMNON30MALUMOHHBIX KOHCTPYKLUSIX, OBYCMOBIEHHbIX HAaNMMYMEM B HUX KpenexHbIX getaner u onop (tabnuua B.1).

Tabnuua B.1- 3HauyeHusa koadhdurLumMeHTa JONONMHUTENBHBIX NOTEPL ANs TPYOonpoBoaoB

Tun nsonnpyemoro oobekTa KoacbdpununeHt &

pr60I'IpOBOﬂbI Ha OTKPbITOM BO34yxe, B HenpoxoaHblX KaHanaxX, TOHHenaAx wu
nomMeLleHnaXx:

a) CTalnbHble Ha NOABWXHbIX onopax, yCrnoBHbIM MPOXo40M, MM:

no 150 1,2
150 u 6ornee 1,15
©) cTanbHble Ha NOA4BECHbIX Onopax 1,05
B) HEMeTannmMyeckme Ha NOABMXKHBLIX U MOABECHbIX Onopax 1,7
TpybonpoBoabl 6eckaHanbHOM NPOKIagku 1,15

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIM 61.13330.2012 Tennosas usonsaumsa obopynosaHus n Tpybonposogos. AkTyanusmpoBaHHas pegakums CHull 41-03-2003 (c Ctpanuua 33
MameHeHnem N 1)
Ce00 npasun om 27 dekabpsi 2011 2. Ne 61.13330.2012

Tepmmnyeckoe CONPOTUBIEHME COEB TEMMOBOW M30MAUUM M COMPOTUBIEHME BHElWHen Tennootgade B (B.16), (B.17)
onpepensietcs no gopmynam (B.5), (B.6), B KOTOpbIX TEMMONPOBOAHOCTb M30OMAUMM MPUHUMAETCA MO npunoxexHuio b, a
KO3(bhMLIMEHT TENSIOOTAAYM Ha MOBEPXHOCTM M30onauuM - no Tabnuue B.2.

Tabnuua B.2 - 3HayeHus koadduumeHTa Tennootaaun o, Br/(m 2-°C)

MN3onnposaHHbIn 06bekT B 3aKpbITOM NOMeLLEHNN Ha oTkpbITOM BO3AYyXe Npu
cKopocTu Betpa 3, M/c

MokpbITUS C HU3KUM | TOKPBITUSA C BLICOKUM
KoadhpmumeHTom KoadhpmumeHTom
nanydexusl nanyyeHns 2
5 10 15
[opusoHTanbHble TpybonpoBoab! 7 10 20 26 35
BepTukanbHble Tpybonposoas!, 8 12 26 35 52
obopyaoBaHue, Nrnockas CTeHka

1 K HUM OTHOCATCS NOKPLITUS U3 OLMHKOBAHHON CTarnu, NUCTOB aloMUHMUEBLIX CMIaBOB U antoMUHUS C OKCUHOM
NMNEHKOMN.

2 K HUM OTHOCATCS LUTYKaTYpKK, acGecTOLEMEHTHbIE MOKPLITUSA, CTEKIMOMNMNacTUKM, pasnuyHbie OKpacku (Kpome
Kpacku C antoMUHWEBOW Nyapon).

3 TMpw OTCYTCTBUM CBEIEHWI O CKOPOCTU BETPA MPUHUMAIOT 3HAaYEHUs!, COOTBETCTBYOLLME cKopocTh 10 M/c.

Mpu pacuyeTe TeNnoOBON M30MALMM OOBHEKTOB, PACMONOXEHHbIX NOA 3EMIIEN, YYUTLIBAETCS MX TENSIOBOE B3anMOAENCTBME C
MacCVBOM OKpY>KatoLLero rpyHTa.

[MNOTHOCTbL TEMMOBOro MNOTOKa 4Yepe3 TEnnou3ONSUMOHHBIE KOHCTPYKLUUKW, rpaHuvalime C rpyHTOM, onpenensietcss no
opmynam (B.1)-(B.4), B KOTOPbIX TEPMUYECKME COMPOTUBIEHUS BHELLIHE TennooTaade K u Rr{- 3aMEeHSAITCA TePMUYECKUM
COMPOTMBMEHUEM FPYHTA.

B obLiem cnyyae TepMmUYeckoe CONPOTUBIIEHUE FPYHTA 3aBUCUT OT KOHUIypaLMM U pacrofioKeHUsl N30MpyeMoro oobekTa

B MaccuBe rpyHTta, ero temnepartypbl 1 TennonpoBoAHOCTU, YTO BIUAET Ha pacnpeneneHne temneparyp U TennoBbiX NOTOKOB B
Ten1on3onAaumMoHHOM crioe.

B MHXeHepHbIX pacdeTax npuHMMaeTcst gonylieHve 06 ogHOMEPHOCTM TeMrepaTypHOro noss B TENOM30NSLUMOHHOM Crioe,
YTO MO3BOSMSET C OOCTATOMHOM ANA NPaKTUKM TOYHOCTBIO Mcnonb3oBaTtb copmynbl (B.5)-(B.7) ona pacyera TepMUYECKOro

conpoTueBneHna NoCKNxX N UWMNMHApPUYECKNX Tension3onAaLlnOHHbIX KOHCprKLI,VIVI NOA3eMHbIX 0O HLEKTOB.

B.2.1 Pacyem monuw,uHbl mensiogolu u3osissyuu rno HOPMUPO8aHHOU MJIOMHOCMU MerJsioeo20 Momoka

PacueT TonwMHbI TENNOBOM M30MALUK NO HOpMMpOBaHHOVI NMOTHOCTU TenroBOro noToka - g}, qf Ons OQHOCIOMHbIX

KOHCTPYKLIMIA BLIMOMHSETCS MO creayownm dopmMynam.

[ns NNOCKMX U LMNUHAPUYECKUX NOBEPXHOCTEN ¢ AnameTpom 1,4 M 1 Bonee ucnonb3yetcs hopmyna

B = Mo K':%—H_fﬂ:'—ﬂﬁ ; (B.18)

¥

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIM 61.13330.2012 Tennosas usonsaumsa obopynosaHus n Tpybonposogos. AkTyanusmpoBaHHas pegakums CHull 41-03-2003 (c Crtpanuua 34
MameHeHnem N 1)
Ce00 npasun om 27 dekabpsi 2011 2. Ne 61.13330.2012

Tabnuua B.3 - OpneHTMpOoBOYHbIE 3HAYEHNS le- , M-°C/BT

YCnoBHbIN BHyTpu nomeLLeHun Ha oTkpblTOM BO3gyxe
anametp TpyoObl,
MM
[ns noBepxHoOCTEN C MarbIm [1na noBepxHOCTEN C BbICOKMM
KOadhpmUMEHTOM n3NyYeHns KO3dhpmUMEHTOM N3NyYeHNs
npv Temnepartype TennoHocutens, °C
100 300 500 100 300 500 100 300 500
32 0,50 0,35 0,30 0,33 0,22 0,17 0,12 0,09 0,07
40 0,45 0,30 0,25 0,29 0,20 0,15 0,10 0,07 0,05
50 0,40 0,25 0,20 0,25 0,17 0,13 0,09 0,06 0,04
100 0,25 0,19 0,15 0,15 0,11 0,10 0,07 0,05 0,04
125 0,21 0,17 0,13 0,13 0,10 0,09 0,05 0,04 0,03
150 0,18 0,15 0,11 0,12 0,09 0,08 0,05 0,04 0,03
200 0,16 0,13 0,10 0,10 0,08 0,07 0,04 0,03 0,03
250 0,13 0,10 0,09 0,09 0,07 0,06 0,03 0,03 0,02
300 0,11 0,09 0,08 0,08 0,07 0,06 0,03 0,02 0,02
350 0,10 0,08 0,07 0,07 0,06 0,05 0,03 0,02 0,02
400 0,09 0,07 0,06 0,06 0,05 0,04 0,02 0,02 0,02
500 0,075 0,065 0,06 0,05 0,045 0,04 0,02 0,02 0,016
600 0,062 0,055 0,05 0,043 0,038 0,035 0,017 0,015 0,014
700 0,055 0,051 0,045 0,038 0,035 0,032 0,015 0,013 0,012
800 0,048 0,045 0,042 0,034 0,031 0,029 0,013 0,012 0,011
900 0,044 0,041 0,038 0,031 0,028 0,026 0,012 0,011 0,010
1000 0,040 0,037 0,034 0,028 0,026 0,024 0,011 0,010 0,009
2000 0,022 0,020 0,017 0,015 0,014 0,013 0,006 0,006 0,005

MpymeyaHns
1 ins NpoMeXyTOYHbIX 3HaYeHUn AnaMeTpoB U TemnepaTypbl BenninHa RI‘{L onpepenseTcs UHTepnonsaunen.

2 [ina Temnepatypbl TennoHocutens Huxe 100 °C npuHumatoTca AaHHble, cooTBeTcTByoWme 100 °C.

[na oAHOCNONHBIX LMNNMHAPUYECKUX NOBEPXHOCTEN C AMaMeTpoM MeHee 1,4 M ucnons3yetca popmMyna

Kty i)

-RL]. (B.19)
H
g5

In B = 2mh,,

KOS(*)(*)I/ILI,I/IGHT JOMONHUTENbHbIX TEMnnoBbIX MNOTepb & 4epe3 onopbl pr60ﬂpOBOLI,OB B pacyeTte TONWUHbI TennoBoun
n3ondauumm no HOpMaTMBHOI;I NMOTHOCTWU TENJTOBOIo NOTOKa NpUHMUMaeTCA paBHbIM 1.

45+ 25

MpubnuxeHHbIe
A
H

Mpu pacyete no copmyrne (B.19) npegsapuTenbHO onpenenstoT BenuuvHy In 5, rae &£ =
3HaveHus Ré npvHumatotca no Tabnuue B.3.

3aTteM Haxo4sAT BeNMUUHY £ U onpedensitoT TpebyeMyro TOSLLMHY U30MsumMmn no doopmMyre

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIM 61.13330.2012 Tennosas usonsaumsa obopynosaHus n Tpybonposogos. AkTyanusmpoBaHHas pegakums CHull 41-03-2003 (c Ctpanuua 35
MameHeHnem N 1)
Ce00 npasun om 27 dekabpsi 2011 2. Ne 61.13330.2012

_dT(B-1n
2

& (B.20)

HZ

Ons ABYXCNOWHBLIX TENON30NALMOHHBIX KOHCTPYKLUMIA pacyeT TOMLMHbLI CIIOEB MO HOPMUPOBAHHOW MIOTHOCTM TEMMoBOro
NoToKa NPON3BOAMTCA B CrieayoLLeli NocnenoBaTenbHOCTH.

B cnyyae, korga makcumanbHasi TemnepaTtypa npUMeEHeHUsl OOHOTO M3 BbIGPaHHbIX TEMIOU3ONSILMOHHBIX MaTepUarnoB HUXe
TemnepaTypbl CTEHKU M30NMpyemMoro obbekTa B ABYXCIOMHbBIX TEMMOM30NALMOHHBIX KOHCTPYKLUMUAX B Ka4ecTBe MepBOro Crosi Ha
U30NMPYEMYHO NMOBEPXHOCTL YCTaHaBNMBaeTCs MaTepuan ¢ 6onee BbICOKON AOMYCTUMON TEMMNepPaTypo MPUMEHEHUS.

TonwuHa NepBoro Crosi onpefenaeTca U3 ycrioBus, 4Tobbl Temnepatypa mexay oboumm criosmu fy, ¢ He npesbiwana
MakcuMarbHoW TemnepaTypbl MPUMEHEHUS] OCHOBHOTO M30SSILMOHHOIO Matepuana.

[ns nNnocKkor CTEHKM WM UMNMHAPUYECKUX OOBLEKTOB C AMaMeTpoM 2 M M Oonee Ana pacyeTa TOSMWMHbI NEPBOro Crnosi
npymMmeHsieTcsa popmyna

(53 B 51,2 :'
— |

i

i 1) (B.21)

wl = usl

[ns BTOpOro crosi npumexsietcst popmyna (B.18), B KOTOPyto BMECTO 3Ha4YeHUs! i, NOACTaBNsieTcs f.2-

anI pacyeTe unnmHapmnyecknx 0bbekToB C onameTpom MmeHee 2 M - aHanorm4yHo O4HOCNONHOM KOHCTPYKUMKN NO ypaBHEHUIO

I:f’B ! 2:'
In f.i'l = Eﬁr?\ml — |- (B.22)
gr
.:;t’ﬁT + 280
B KOTOpoM FHy = ——————— ONpeaensioT BenuunHy I Bl , 3aTeM HaxoasT Bl W TOMNLLMHY NEPBOIO Crosl, M:
dn

_dy (B -1

alﬁl - 5

TonuwmHa BTOPOro Criosi onpefensietcss ¢ nomotbto dopmynsl (B.19), B KOTOpOW BMECTO 3HaYeHUst f. MOACTaBMsETCS

3Ha4eHue f 5, a Bmecto 5 - A,

fiml + 251&32

B =
2 d

sl

Onpegenus ln 5 HaxoaaT By, a 3aTem TOMWMHY M30MIALMM BTOPOFO CIIOS, M:

i A4 -1
By = % (B.23)

Pacuer TpeGyemoi TOMLWHBI TEMMOBON U30MSALMM NO HOPMATUBHOWM MMOTHOCTM TEMMOBOMO MOTOKA MOXET OblTb BbIMOMHEH
MeToOM MocneaoBaTenbHbIX NpubnuxeHunii. MocneaoBaTenbHOCTb pacyeTa Ans OAHOCMONMHOW LMMUHOPUYECKOW KOHCTPYKLIMK
cneayoLas.

3agaBasiCb HavarnbHbIM 3Ha4YeHMEM TOMLWMHbI M30NALUn BD , M, onpenenﬂemoﬁl Tpe6yeM0|7| TOYHOCTbIO pacyeTta, HanpumMep,

0,001 M, C NOMOLLbIO NOCNEeAoBaTeNbHbIX WaroB 1, 2, 3, 4, ..., i ANa TonwmHel usonsuun: &y = dpl; &4 =dp2; 85 =83, .,
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5!. = SDI NpoOn3BOOAT BblHUCIIEHNE JTIMHEMHOW NIOTHOCTU TEMNJIOBbIX MNOTOKOB g}. ; Q'E’ ) Q'IL no ypaBHEHUIO
1 _ ?r(fB - zI‘[ :I
4L = CT .
1 L L, dx 20 (B.24)
CT . oT
o (AT + 2808 2hyg it

Ha kaxgom Lware BblMMCHIEHUIA § MPOU3BOAMNTCS CPaBHEHWE gi C 3aAaHHbIM 3HaYeHNeM HOPMAaTUBHOTO YAEMbHOro MoToKa
Q‘f' Mpw BbINOMHEHUN YCNOBUS

b -a¥ <0 29

BbIYUCIIEHUS 3aKaH4MBalOTCS, @ HangeHHas BenvyuHa g = BDI SIBNSETCA UCKOMOW, oGecneymBaroLlen 3ajaHHYIO BEJNTNYUHY
TennoBbIX NoTepb.

PacyeTHble napameTpbl npu onpegeneHun TOMWWHBI U30MALUUMKM N0 HOPMUPYEMOKW MAIOTHOCTU TEennoBOro Nnotoka cnegyet
npvHUMaTh no 6.1.1-6.1.6 HacTosLero ceofa npasusl.

B.2.1 (M3ameHeHHas pepakuus, Mam. N 1).

B.2.2 Pacyem monuwjuHbl U3ossiyuu rno 3adaHHOMY CHUXKeHU (MoebIWeHUr0) memMnepamypbl eeujecmea,
mpaHcriopmupyemo20 mpy6onposodamu

TpebyemMoe MOMHOE TEPMUYECKOE COMPOTUBNEHMe usonsumm &L =R£[r;3 +RI*{L TpyGonpoBoda AnuHoi J, M, Ans

obecnevyeHnss 3a4aHHOIO CHUXKEHMS TeMnepaTypbl TPAHCMOPTUPYEMOTO MO HEMY BELLIECTBA OT HaYanbHoWM £, Ao KOHEYHOW £, U
pacxofde BellecTBa (F, Kr/4, Tennoemkoctbio (7, k[x/(kr-°C) onpegensietcs U3 BblpaXKeHWn:

L Rl - 35K
npn =—2 > 2, o B (B.26)
s Tix it
E H
. i+t
IEEE—E -
npw ]f—ﬁH <2, Y’ 2 . (B.27)
i, — & I g m
. GCle, — ¢, )

rae ty - pacyeTHas Temneparypa okpyxatolen cpeasl, °C.

Ons onpeneneHusa TpebyeMon TONWMHbI N30M5LMK Sm , M, N0 HANAEHHbIM 3HAYEHUAM RIL 7] REL ncnonesyetcsa popmyna

In By o = 2mh (R - RE). (B.28)

MpuHUMan NPUBRVKeHHble 3HaYeHns K no Tabnuue B.3 v onpegenss no cdopmyne (B.28) In £ , HaxoaaT Benuuniy 5
3atem no cdopmyrie (B.20) TonwmHy nsonaumm

dy (B =1
dwl2 T
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PacueTHble napameTpbl Npyu onpeaeneHnuy TONWMHbI TeNOoBOW U30NAUMN NO 3a4aHHON BEMUYMHE CHWKEHUS (NOBbILIEHNS)
TeMnepaTypbl TPAHCNIOPTUPYEMOIO BeLLIECTBa NPUHUMAIOTCA Mo 6.4 HacTosLLIero ceoaa npasun.

B.2.3 Pacyem mosiwuHbl mernsioeol Uu3oJisiyuu no 3a0aHHOU memrepamype Hapy>XHOU rnoeepxHocmu

Onpe,u,eneHVle TOMWMHBI U30MSILMM NO 3a4aHHOWN TeMnepartype ee Hapy)KHOVI NOBEPXHOCTU f,n npon3BOANTCA B TOM Cly4ae,
Korga n3ondauma Hy>XHa Kak cpeaCcTBo, npegoxpaHatroulee 06CJ'Iy)KI/1BaI-OLLI,I/II;1 nepcoHas OT OXOroB.

PacueT TonwuHbl TeNNOBOM M30NALNN BbINOMHAETCH No hopMyam:

Ana NNocknx Teny1Ion3onAUUOHHbBbIX KOHCprKLI,I/IVI

_ Agplly TEg)
e (B.29)
oty (B —2y)
ANS LMNUHAPUYECKNX
dot + 24 £ —t
mWB=ln=H 7w _opy plls m (B.30)
" n iy
rae OpueHTUPOBOYHOE 3HaYeHne R}% npyvHUmaeTca no tTabnuue B.3.
dy (B-1)
By = .
2
PaccmoTpeHHbIi  MeTod saBnsieTca  nNpubnukeHHbIM. bonee TouyHble pesynbratbl MOryT ObiTb MOMNyYeHbl METOAOM
nocnegoBaTenbHbIX NPUBAKEHNI.
Pacuet BbinonHseTcs no opmyrie
de + 2dpi
In H—CTD oy (dy + 28pi)
f, ~ g _ dI‘[ . (B.31)
tn ~fx ), DM

3apaBasch HavanbHbIM 3Ha4EeHMeM TOMLLMHbI u3onauMM Jiy , M, onpeaensemMbiM Tpebyemoi TOYHOCTbIO pacyeTa, Hanpuvep,

0,001 m, nocnenosatenbHbIMM Waramn 1, 2, 3, ..., i Ans TonwmH nsonsumm: 8; = 841; &, =82, 83 =83, ..., §; = dgi
MPOU3BOANTCS BbIMUCHIEHNE BEMUYH:
i —f i —f i —f i~
E o ; E u ; E o I ut B no ypasHeHuio (B.31).
fp 7ty )y Vin 7ty Jo Lin ~iy )5 ip ~iy
fy ~in i in
Ha kaxoom Lware BbluMCneHWn i npoussoauTcs cpasHeHne | ———| ¢ 3apgaHHbIM 3Havennem |—| . Mpu
fr ~t |, ity ),
BbIMOMHEHWUN YCMOBUS
i —f i —f
E__ I E_'n 30 (B.32)
i ~iy ) in ~iy »
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BbIYMCIIEHWS 3aKaHUMBAIOTCS, @ HalWAeHHas BennunHa &; = dji ABNsieTCA C TOYHOCTbIO A0 1 MM 3aAaHHol, obecneynBatoLen
Tpebyemyto TeMnepaTtypy NOBEPXHOCTM U30NALMUN.

PacueTHble napameTpbl Npu pacyeTe TOMLLMHbLI TEMNOBOW U30MALMM MO 3aJaHHON TeMnepaType NOBEPXHOCTU NPUHMMAOTCS
no 6.7.

B.2.4 Pacyem monuwuHbl usonsayuu, npedomepaujarowieli KoHOeHcayuro enazu us eo3dyxa Ha ee noeepxHocmu

[aHHbIi pacyeT NPOM3BOAMTCA ANS M30NUPOBaHHLIX OGBLEKTOB, PACMONOXEHHbIX B MOMELLEHUAX U coaepXKalliMX BellecTsa C
TeMnepaTypoii HUKe TemnepaTypbl OKpYKatoLero Bo3ayxa.

B atom cnyyae usonsuus gormkHa obecneunBaTb Tpebyemblii pacyeTHbIi nepenan Mexzay Temnepatypamy Hapy»KHOro
BO3AyXa 1 NOBEPXHOCTLIO U30NAUNMN (£, — £ ), MPY KOTOPOM WCKITKOYAETCs KOHAEHCaLMs Bnarv 13 Bosayxa (Tabnuua B.4).

Tabnuua B.4 - PacueTHbiit nepenaa &, —£, °C
t, °C OTHOCHTeNbHan BNaXHoCTb Bo3dyxa ', %

40 50 60 70 80 90
10 13,4 10,4 7,8 5,5 3,5 1,6
15 14,2 10,9 9,1 57 3,6 1,7
20 14,8 11,3 8,4 5,9 3,7 1,8
25 15,3 1,7 8,7 6,1 3,8 1,9
30 15,9 12,2 9,0 6,3 4,0 2,0

Pacuet BbinonHsieTca no chopmynam:

OJ151 NITOCKON NOBEPXHOCTU

Y. P (£ — ¢
Bp=2—Z2R. d, = Mo lfn ~t) le; (B.33)
fy ~ip Oty (g g )
ana Ll,VIJ'II/IHﬂ,pVI‘-IeCKOVI NOBEPXHOCTU
Y. —¢
RL -5 ploy peopy REZ TR (B.34)
£~ fy — i

Tpebyemas TonwmHa n3onsumm onpeaenseTcs No MeToamke, n3noxeHHon B B.2.3.

B pacuetax Temnepatypy HapyHOW Cpeabl £, CreayeT NpUHUMaTh PaBHOM TeMnepaType BO3AyXa B MOMELLEHUM.

TemnepaTypy BHYTPEHHeN cpedpl f; M OTHOCUTENbHYI0 BNaXKHOCTb BO3AYyXa B MOMELLEHUM ¥ MPUHAMAIKOT B COOTBETCTBUN C
TEXHUYECKMM 3aJaHWEM Ha NMPOEKTUPOBaHMeE.

KoadbpuumeHT Tennootaaunm K HapyxHOW NOBEPXHOCTW W3ONAUMW iy NMPUHUMAETCA AN MOBEPXHOCTEN C HU3KUM

KO3PPULIMEHTOM U3NyYeHns - 5 BT/(M2-°C), Ans noBepxHOCTeN C BbICOKUM KO3MMULIMEHTOM nanyyeHus - 7 BT/(M2-°C) (cM.
npumevaHue kK Tabnuue B.2).

B.2.5 Pacyem mennoeoti usonsyuu napornpoeodoe rno 3adaHHbIM NnapaMmempam rnapa
[na naponpoBOgoOB HaCbIWEHHOrO napa 3agaHHbIMU NapameTpamMu ABMSIOTCA AaBreHne, Temnepartypa v gonyctuMmasi gons
KoHAeHcaTa B naponposoge. TornwmHa TennoBon N3onsLumm paccinTbiBaeTcs No criegyowen gpopmyne
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H3 —
inB=lin % = 27 Mgy (o~ bl 1 — 1, (B.34a)
dy Kynmmfom Cly T

roe Kmm - [OMYCTMMOE KONMYECTBO KOHAEHcaTa Mo ArvHe naponpoBoaa, Kr/c;

Lpam - pacyeTHasi AnvHa NaponpoBoda, NpPUHUMaemast C y4eToM TEMSIoBbIX NoTepb Yepe3 onopbl, apmaTypy U draHueBble

coefuHeHUs!, M;
Pyomg - CKPBITas Tennota koHaeHcaunn, KIHK/Kr.

[na naponpoBodoB Meperpetoro napa 3afaHHbIMKU NapaMeTpamu SIBMATCA HadarbHble W KOHEYHble Temnepatypa u
[aBneHve napa W OOMNycTUMOE MafeHue TemnepaTtypbl Mo AnvHe naponposoga. Tpebyemas TOMLMHA TEMMOBOW M30MALMM
onpegensiercs no creayoLien gopmyne

d* (&F — )L 1 1
B = In—— = 2T Rygy| o —+——||.  (B.346)
dy - :'Gr[ap Cip T, Ciy Tl
HAY _ ,KOH
roe ;;P = u - cpefHsa TemnepaTtypa napa B naponpoBofe, paBHas cpegHeapumMeTnyeckoMy 3Ha4eHUo HavarnbHON K

KOHeYHOM Temnepatypsbl napa, °C;

;A JEOH - ynenbHas SHTanbnus napa, COOTBETCTBEHHO, B Ha4ane M KOHUe naponpoeofa, onpeaensemas no Tabnuuam

TEPMOAMHAMNYECKNX CBOMCTB BOAbI M BOASHOrO napa npv 3agaHHbIX TeMnepaType U AaBMEHUN NEePEerpeToro napa B Havane u
KOHLIe naponpoBoaa, KOx/kr;

Gmp - MaccoBbI pacxof Napa B NaponpoBoAe, Kr/c;

dgT - BHYTPEHHUI AnameTp NnaponpoBoaa, M.

YpasHenus (B.34a), (B.346) peluaiotcsi METOAOM NoCneaoBarenbHbiX NpubnkeHnin. TonwmHa usonauum &y,  Bbl4UCnsieTcs
no coopmyne (B.20).

B.2.6. Pacuem mensoeoli usonsiuyuu ¢ yessio npedomepauieHusi KoH0eHcauuu esia2u Ha 6 HYMPEHHUX NM08ePXHOCMSIX
2a3oxodoe

ﬂ,ﬂﬂ ra3oxogoB MNpAMOYroJibHOro cedYeHna U UunmnHapuyecknx, anameTpom bonee 2 wm, pac4yet Tpe6yeM0|7| TOJNLWWHbI
n3ondaunmn BbINONHAETCA No cbopmyne

CT _
bz = A b zHST -1 (B.348)
pn (f‘B — Iy Sy

roe ggﬁ - TemnepaTypa BHyTpeHHel NoBepXHOCTU CTEHKM rasoxoda, °C;

gy - KOIDULIMEHT TEMMOOTAAYN OT ra3a K BHyTPEHHEN NOBEPXHOCTU CTEHKM rasoxoaa, Br/(m 2.°C);

,D,J'Iﬂ ra3oxonos guamMmeTpom MeHee 2™, pacyeT BbINOITHAETCA Nno cbopmyne
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CT
nB =27 Ayp (fBE‘T b - , (B.34r)

CIBHMBH (f’B - fg; qﬂmm

rae ff;; - BHYTPEHHWIA AMaMeTp CTEHKM ra3oxoaa.

TemnepaTypa BHYTPEHHEN CTEHKU ra3oxofa YCTaHaBNMBAETCA B TEXHUYECKOM 3aJaHWM Ha MPOEKTMPOBAaHWE TEMOBOW
M3onAuMM B 3aBUCMMOCTM OT TeMmnepaTypbl W BMaXHOCTU TpaHCNopTMpyeMoro rasa. BeinageHue koHaoeHcaTa w3 rasa,
NpoTeKalLLero B ra3oxoae, NPOUCXOAMT NpY YCIOBUK, YTO TemnepaTypa BHYTPEHHEWN CTEHKM ra3oxoda OKasblBAeTCs HUXE, YeMm
TemnepaTtypa KoHAeHcauun Bnarm 13 rasa ("Todka pocbl") Npu 3agaHHOM ero Temnepatype v BnaxHocTW. Moatomy pacyeTHas

TemnepaTtypa BHYTPEHHEW CTEeHKM rasoxoga g;; npuvHumaetca Ha 2°C-3°C Bbiwe Temnepartypbl kKoHAeHcaumun ("To4kM pocbl”)

tynmm NPV 3a4@HHON TemnepaType 1 BNaXHOCTX TPaHCNOpTMPYeMOoro rasa.

KoadpcpuumeHT Tennootaaum iy, PaccYMTbIBAETCS NO IMNUPUYECKUM (KpuUTepuanbHbiM) dopmynam TennoobmeHa npu

BblIHYXXOEHHOM OBWXEHUN rasa ()KI/I,EI,KOCTVI) B pr6ax N KaHanax npAamMoyrosibHoro ce4yeHuma B 3aBUCUMMOCTU OT TemnepaTtypbl U
CKOPOCTK OBUXXEHUA rada n pexxmma TedeHnd, onpegenaemMoro otTHoweHnemM AnlnHbl ra3oxona K ero guameTtpy.

Mpy TypOyNneHTHOM pexuMe ABWKEHNA rasa B ra3oxofe pacyeT iy, BbINOMHAETCA No (hopmyne

Nu=0021. ReVE . pp43, (B.34n)

- KpuTepuin Hyccenerta;

roe Ak = %H—d
A

W
Rg = - Kputepun PeiHonbaca;
v

v
Fr=— - kputepuit MNpaHaTns;
i

W - CKOpPOCTb OABWXXEHWNA ra3a B rasoxoge, m/c;

g - AvameTp TpybonpoBoda Unn 3KBMBANEHTHbI AnaMeTp KaHana, m;

%, ¥, T - COOTBETCTBEHHO, KO3ddUUMEHT TennonposoaHocT [BT/(M-K)], KuHemaTuueckas BA3KOCTb (M2/c) wu

KO3 PULIMEHT TEMNEPATYPONPOBOAHOCTY rasa (M 2/c), npuHMMaemble No Tabnuuam UanIYecknx CBOMNCTB rasos.

Mpy NammHapHOM M MEePEXOOHOM pexMmMax TedeHusl rasa (Npy OTHOLLUEHUW ONWHbI ra3oxoda K ero anametpy - [f 4 MeHee
50), k k03 pULMEHTY TennooTaauu iz BBOAWTCS MONPaBOYHbLIA MHOXUTENb £=1,3 npn 3HaveHun ;{4 =1,0-10 n £=1,1 npn
3Ha4veHun 4 =10+ 50.

YpaBHeHve (B.34r) pelaetcsi MeTOAOM MOCNefoBaTENbHbLIX MPUBIIKEHNIA. TomMWMHA U30NALUMKN Gy, BbIYKCHSETCA MO
dopmyne (B.20).

B.2.7 Pacyem mennoseoli uzonsayuu mpy6onpogodoe c yesbio npedomepaujeHusi 3amep3aHusi codepxkaujelicsi 8 HUX
JXKUOKOCcmu npu ocmaHoeKe ee 08UXeHUsl
Pacuet TONWWUHbI N3ondaunn pr6OI'IpOBO,CI,a no 3agaHHOMY BpeMeHU OTCYTCTBUA OBUXEHUA XUOKOCTU Z OCHOBaH Ha
YpaBHEHUN TennoBoro 6ancha, B COOTBETCTBMU C KOTOPbIM TeMNo, akkymMyrnmpoBaHHOE B XXWOKOCTU, U Tenno, Bbiaenamuleecqd
npu 3amep3aHny HEKOTOPOW YacTu xuakocTn (25% ceveHus TpybonpoBoga), NpypaBHNBAETCA KONWYECTBY Tenna, OTAaBaemoro
N30/IMPOBaHHbIM TPYGONPOBOAOM B OKpYXKatoLLyto cpeay 3a nepuon OCTaHOBKM ABVKEHMS XXUOKOCTY.
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Mpouecc TennoobmeHa Mpy OXNaXAeHUN U 3aMep3aHuM XMOKOCTM B TpybonpoBode SIBNAETCA HecTauuoHapHbiM. Pacyert
Tpebyemoit B 3TOM Cry4Yae TOMLUMHbI TENNOBON M30MAUMM C OOCTAaTOYHOW AN WHXEHEpPHON NPaKTUKU CTeneHbid TOYHOCTM

BbINOMHSIETCS MO POPMYyIiam CTauMoHaPHOMo TennoobMeHa.

TonwmHa M3oNAUMOHHOIO Cros onpeaenseTcs no popmyne

dy L L
B = .:;T = 2, (RE - REy =
H
, (B.34e)
36ES 1
= 27 : -
?LHS 2{53 - f‘s}(Vmmem - IVu:'r|:'|:'r':'|:'r:' _ D’ESVmpmrH CIBEI'I:dI_IEB
i +i — 21‘.1{ £, — iy

rae fp - Temneparypa X1AKOCTU JO OCTaHOBKU ee ABWkeHus, °C;
£, - TemnepaTtypa 3amep3aHus xuakoctu, °C;

fy - TemnepaTypa okpyxatoliero Bosayxa, °C;
Z - 3ajaHHOe BPeMsi OCTAHOBKU [IBUMKEHUS XXUOKOCTH, Y;

o

& - 0ObeM xuakocTh, M3

{24 - MUIOTHOCTb XMAKOCTMH, kr/m3 ;

£ - YAENbHas TENOeMKOCTb XUAKoCTH, KIDK/(kr-°C);

I, - 0bbem matepuana cteHku Tpy6onposoaa, M 3,
{Jor - NNOTHOCTb MaTepuana cTeHku, kr/m3 ;

Cop - YAEMNbHasA TENMOEMKOCTb MaTepuana cTeHku, kKx/(kr-°C);
0,25 - ponyctumas gons 3amep3aHus xuakoctu (25% ot obbema);
g - CKpbITasi TennoTa 3amep3aHust XKUaKocTu, kIk/kr;

& - kKoabuumeHT, yumTbIBalOLWUN NOTEpH Tenna Yyepes onopbl.

YpasHenve (B.34 e) pelsaeTcs MeTOAOM nocrefoBaTesibHbIX NPUBnvKkeHuid. TonwmHa nsonaunm &, . BblYMCIAETCS Mo
dopmyne (B.20).

B.2.5-B.2.7 (BBeaeHbl gononHutensHo, Mam. N 1).

B.3 Pacuyet TennoBon nsonsauum Tpy6onpoBOoAOB TENNOBbLIX CeTen
B.3.1 Had3emHas1 npoknadka

TennoBble noTepu 4Yepe3 M3OMMPOBAHHYK MOBEPXHOCTb NOAalWMX M 06paTHbIX TPyOOMPOBOAOB TEMMOBbLIX CETEN Mpu
HaA3eMHOM Npoknaake, Npu W3BECTHON TOMLWMHE U3oNAUMKM &, M, CredyeT onpedensts no gopmyne (B.17), a Tepmuyeckve
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COMPOTUBIIEHMS!, BXOAsWMe B 3Ty cdopmyny, - no (B.6). B kayecTBe TemnepaTyp BHYTPEHHEW W HapYyXHOW cpep f. W £y

NPUHUMAKT pacyeTHble TeMnepaTypbl TEMNTOHOCUTENA N OKPpYXalkLlero so3ayxa, a KOS(D(*)MLIMGHT Tennootaayu Gy - no Tabnuue
B.2.

Mpu onpefeneHnn TONWMHBLI U30NAUMKM TPYGONPOBOAOB TEMSIOBLIX CETENM MO HOPMUPOBAHHBIM 3HAYEHUSIM MAOTHOCTU
TENMOBLIX MOTOKOB OT MOAAKLWMX U 06paTHbIX TEMMONPOBOAOB UCMONb3YeTCs MeToAMKa pacyeToB, U3NOXeHHas B pasaene B.2.1.
Mpu aTOM pacyeTHblE TeMMEPATypbl TENIOHOCUTENS B NofatoLeM 1 o6paTHOM TpybonpoBoae NpuH1MatoT no Tabnuue B.5.

Tabnuua B.5 - CpegHerogosble Temnepartypbl TENSIOHOCUTENS B BOASAHbBIX TENOBbIX ceTsax, °C

Tpy6onposog PacueTHble TemnepatypHble pexumel, °C
95-70 150-70 180-70
Mopatowmin 65 90 110
O6paTHbIi 50 50 50

PacueTHylo TemnepaTypy HapyXHOW cpeabl NPUHUMAIOT: MPU KPYIMOroauyHou paboTe TenmnoBoi CeTU - CpeaHEerofoByHo
TemnepaTypy HapyXHoro Bo3dyxa, MNpu paboTe TONMbKO B OTOMMUTENbHBLIA NMEpPUOL - CPEAHIo TemnepaTypy OTOMUTENbHOro

nepuoga. PacyeTHbI ko9 dULMEHT TennooTaaun oty - N0 Tabnuue B.2.

B.3.2 [Tod3emHasi npoknadka @ HerpoxoOHbIX KaHasax

TennoBble NoTepy Yepes M30NMPOBaHHYI0 MOBEPXHOCTb ABYXTPYGHbLIX TEMMOBLIX CETel, NpoKnaAbiBaeMblX B HEMPOXOAHOM
KaHane LWMPUHOWA & W BbICOTOM } , M, HAa rMyGuHe & , M, OT NOBEPXHOCTM 3eMMM 0 OCU KaHana onpeaensoTcsa no gopmyrne

(tre = £ VK
gty =af +qy ===t (B.35)
Ru + R,
TemnepaTypa Bo3ayxa B KaHane f... onpegensercs no dopmyne
L5 + 52 + Ly
I I I I m
P _ Rt v Ry Rigp Ry Ryw t RI‘p (B.36)
Tl 1 N 1 N 1 ' '
Rei*Ra R * R Rt R
dy 28 gy + 28
rne Ry = Lo Tt Ryn = Lop 427 0m (B.37)
2mh, d| 2mh, d,
I 1 I 1
wl = ; Rap = ; (B.38)
2mon(dy + 28,5) amorg(dly + 20y)
1
R =
FaH 2hh (B.39)
ol
b+ k

30ech fi'lL , qu - NMMHeliHble NNIOTHOCTU TEMNJIOBOrO MNOTOKA OT nodatoLlero 1 obpaTtHoro Tpy6onpoeoaos, BT/m;
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dq, cf5 - HApYXHbIE AMameTpbl Nogakowwero n obpaTHoro Tpy6onpoBOAOE, M;

tg1, £gn - TEMNepaTypbl nogatoero n obpatHoro Tpybonposoaos, °C;

El’

& - KoathpUUMEHT AoNoNHUTENBHBLIX NoTepb (Tabnuua B.1);

Rél , RI:EBE - TEPMUYECKME CONPOTMBIIEHNSA N30NALUN NogatoLero n obpatHoro Tpybonposogos, m-°C/BT;
R:fl , Ré - TepMu4yeckue COMPOTUBIIEHWUSI Tennootgade OT MOBEPXHOCTM U30nsiuMM  nogawoLwero u obpaTHoro

Tpybonpoeogos, M-°C/BT;
Byay - TEPMMYECKOE COMPOTUBIIEHWUE TENIIOOTAAYE OT BO3AYXa K MOBEPXHOCTM kaHana, m-°C/BT;
%, b - BblCOTa U LUMPMHA KaHana, COOTBETCTBEHHO, M;

o .. - KO3PPULMEHT TENNOOTAAUM B KaHane, NpuHumaeTtcst pasHbiM 11 Bt/(m 2 -°C);

K

Mym - TENMONPOBOAHOCTL M3OMSILMM B KOHCTPYKUMK, BT/(M-°C);

Sem1s Oyma - TOMWMHBI 30AALMM NOAAKOWErO 1 06paTHoro Tpy6onpoBoaos, M;

R:‘{p - TepMUYecKoe conpoTuerneHne rpyHta, Bt/(m-°C), onpegnensaercs no opmyne

]n35£ED’25
. R _
R= ’

P b
[5,? + UjE]}‘TP

(B.40)

}-Tp - TENNONPOBOAHOCTL rpyHTa, B1/(M-°C), Tabnuua B.6.

A - rnybuvHa 3anoxeHus, paccTosiHue oT ocu TPyObl 0 NOBEPXHOCTU 3EMIU, M.

Tabnuua B.6 - TennonpoBOAHOCTb rpyHTA

Bua rpyHTa CpenHsisi NNoTHOCTb, kr/m3 | BecoBoe Bnaroconepxaxme KoadhdunumneHt
rpyHTa, % TennonposogHocTy, BT/(m-°C)
MNecok 1480 4 0,86
1600 5 1,11
15 1,92
23,8 1,92
CyrnuHok 1100 8 0,71
15 0,9
1200 8 0,83
15 1,04
1300 8 0,98
15 1,2
1400 8 1,12
15 1,36
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20 1,63

1500 8 1,27
15 1,56

20 1,86

1600 8 1,45
15 1,78

2000 5 1,75
10 2,56

11,5 2,68

MuHnCcTBIN 1300 8 0,72
18 1,08

40 1,66

1500 8 1,0
18 1,46

40 2,0

1600 8 1,13
27 1,93

Pacuert Tpe6yeM0|71 TOMLWMHbI TENMOBOW M30MSUUN MO HOpMI/IpOBaHHOIZ NMNOTHOCTU TenyioBOoro noTtoka B 3aBUCMMOCTU OT
TeXHU4YeCKnx TpeﬁOBaHI/IIZ MOXET BbIMONMHATLCA B IByX BapuaHTax:

a) Nno HOPMAaTUBHbIM JNIMHENHBIM MfIOTHOCTAM TEMOBOroO Q'_fL NoTOKa " Q'_QL’ 3aJaHHbIM OTAEeNnbHO AnA nojawlwero un

obGpaTHoro TpyGonpoBoaa, B 3TOM crny4yae onpeaenseTcs TornwyHa U3onsaumMmn ans Kkaxagoro Tpyéonposoaa;

©) N0 cyMMapHoO HOPMaTUBHOW NMHENHOW NAIOTHOCTM TEMMOBOIO NOTOKA OT NogatoLLero u obpaTtHoro Tpybonposoaa - G'_ILE ,B

9TOM Chny4ae onpenendeTcd TomnwnHa n3ondaummn, oanHakosada ans obounx pr60I'IpOBO,EI,OB.

PacuyeT TOMLWMHbI U30MALUUM MO HOPMATUBHLIM NUHEWHBIM MNIMOTHOCTAM TEMNMOBOro MOTOKa, 3adaHHbIM OTAENbHO AN
noJaroLLero - fi_'lL 1 o6paTHoro - g—rjt Tpy6OonNpOoBOAOB BhIMOMHAETCS B CrieaytoLeit nocneqosaTenisHOCTY.

Ha nepeom aTane paccuuTbiBaloT TemnepaTypy B KaHarne no gpopmyre
= L +as B.41
Lyan r'1-|:-'-K:(f5"1 ta )(Rm"_Rrp:' (B.41)

3artem ans kaxaoro Tpybonposoaa BeIMUCTIAOTCS 3HadeHus In By u ln 54 no dopmynam:

f

toy —t

In By = 2mhy | 2722 - Ry |; (B.42)
L gl
(1.0 -t

n By = 2mhyg [ 222 - R |, (B.43)
2

roe ﬂpI/I6J'IM)KeHHbIe 3Ha4YeHuA RI-{.I n RI-IL:Z NPUHUMAKOTCA No Tabnuue B.3.

Hanee, nocne Bbiuucnenns 5y u 54, no doopmyne (B.20) paccuntbiBatoT TpebyeMble TOMLUMHBI M30M1ALNMN AN NOAAKOLEro 1
obpatHoro Tpy6onposoaos, obecneynBatoLLe HOpMaTMBHbIE NMHENHbIE NOTEpU Tenna:
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_dits -l

A
wl T = :

2

&

32

PacyeT TonwmMHbI n3onaumMu nogatoLlero n obpatHoro TpybonpoBoAOB MO CyMMapHOW HOPMaTUBHOW NIMHENHOW MIOTHOCTM

TennoBOro noToka - §1L2, B1/m, BbINONHSETCA METOAOM NOCne4oBaTeNbHbIX I'IpI/I6J'IVI)KeHVIl7I (MeTOJJ,OM no;:l,6opa).

Ha nepsom aTane 3a4aloTcs Ha4amnbHbIM 3HAYEHUEM TONLWMHBI N30NAUMKN &y = & = &), OAMHAKOBOW A1 NMOAAIOLLETO

Hz2
obpaTHoro Tpybonposogos, n no gopmynam (B.36)-(B.39) paccunTbiBaloT Temnepatypy B kaHane. 3atem no cdopmyne (B.35)

BbIHNCIIAIOT CyMMapHyto J'IMHeIZHy}O NIOTHOCTb TenJ10BOro NnoTokKa qle .

I'IonyquHoe pac4yeTHOoe 3Ha4YeHne cpaBHMBAKOT C HOpMaTVIBHOVI NIMHENHOMN NSTIOTHOCTBIO TEMMOBOIO NOTOKA Mo Ta6J'IVILI,aM 8,9.

Ha BTOPOM 3Tane yBernninBarT U1 yMeHbLUAaKT TONWMUHY n3onaunn B 3aBUCUMOCTU OT pedylbraTta CpaBHEHUA U MOBTOPAKOT

pacyeT B TOW e nocrneaoBaTenbHOCTU A0 nony4yeHna HoOBOro pac4eTHOro 3Ha4eHua - gle .

PacuyeT MoBTOPAOT A0 Tex Mop, MoKa pacyeTHoe 3HadYeHWe MMOTHOCTM TEennoBOro MoToKa - Q'ILE OymeT otnuyaTtbcs OT
HOPMaTUBHOIO 3Ha4YeHus - G'_ILE Ha 3afJaHHyl0 CTeneHb TOYHOCTWM pacyeTa, Hanpumep, He Gonee, yem Ha 1%. MocnepHee

3Ha4YeHne 51- NPUHUMAaETCA B Ka4eCTBe pacquHon TOMNLWMHBI TENNOBOM M30NALMM ANS NOLAMOLLENO U OGpaTHOI'O pr6OI'IpOBO,D,OB.

an pac4yeTe TENMnoBoOM M30NALUN ,D,ByXpr6HbIX TEnnoBbIX ceTen B HEenpoxoaHbIX KaHanax pacyeTHy Temnepatypy
TennoHocuTend B noaarowmx n O6paTHbIX pr60|’IpOBO,D,aX NPUHUMALIOT No Tabnuue B.5.

PacueTHyto TemnepaTypy Hapy>HOW cpefbl NPUHMMAKOT PaBHOW CPeLHEroqoBoON TeMnepaType rpyHTa Ha rmybuHe 3anoxeHus
Tpybonposoaa.

KoadbcpmumeHT [oNonHMTENbHbBIX TEMNSoBbIX NoTepb & Mpu pacdeTe TOMWMHbBI U30MAUMM N0 HOPMUPOBAHHOW MIIOTHOCTM
TENMOBOro NOTOKa NPUHMMAaETCH paBHbIM 1.

Mpn paccTtosaHUM OT NOBEPXHOCTU FPyHTa A0 nepekpbiTua kaHana 0,7 M 1 MeHee 3a pacyeTHyl TemnepaTypy Hapy>KHOW
cpeabl AOIMKHA NMPUHMMATBLCS Ta Xe TeMnepaTtypa HapyXHOro Bo3gyxa, YTo MU NMpu HaA3eMHOWN Npoknagke.

B.3.3 Nod3emHas 6eckaHanibHasi NPoKadka

Tennosble noTepy Tpy6ONpPOBOAOB ABYXTPYOHLIX TEMMOBLIX CeTel BGeckaHanbHOW NpoKnaaku, PacnofioXeHHbIX B TPyHTE Ha
OLMHAKOBOM PacCTOSIHUM OT NOBEPXHOCTU [0 Ocu TPpYG I , M, onpedensioTcs no opmynam:

L _ et~ * Rp) ~ 2 i)y

g1 (B.44)
(Rit + RS (Rigy + RE ) - R
Q'L B (£52 _f’I-[:”:RILﬂl + R?plj' ~(E51 ~ i ) Rp ) (B.45)
2 - .
(R *+ RE2(Riy + REp) - Rf
qffg = qiL + qu" (B.46)

roe pr - TepMMYecKoe ConpoTUBIEHNE rpyHTa Npu 6eckaHanbHol npoknagke, m-°C/BT, onpegensietca no dopmyne
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1
: (B.47)

rae g - HapyXHblii AMameTp U3oNMpoBaHHOMO Tpy6onpoBoaa, M; MoAaKLWero - 4 , 06paTHoro - &5 ;

}“‘rp - TENNONPOBOAHOCTL rpyHTa, BT/(M-°C);

H - ry6uHa 3anoxeHus (paccTosiHue oT ocu TpyG [0 NOBEPXHOCTU 3eMIu), M;

K[ - TepMuyeckoe conpoTvBreHne, oBYCIOBNEHHOE TEMMOBLIM B3aWMofeicTBueM Asyx Tpy6, m-°C/BT, onpeaensieTcs u3
BbIpaXKeHns

]111+£

Klz 3
RD = i

Eﬁr?\rp

(B.48)

rae £ 2 - pPaccTosiHUS Mexay OCsIMM TPy MO ropU3oHTanu, M.

OcTtanbHble 3Ha4YeHus BenuuvH B (B.44), (B.45) Te xe, uto 1 B popmyne (B.37) ans kaHanbHOM Npoknagku.

Tak xe, kak npu nNpoknagke ,D,ByXpr6HbIX TEnmnoBbIX CETEN B NpoXoAHbIX KaHanax pacyert Tpe6yeM0|7| TONLWMHbI TEMOBOW
n3ondauumm no HOpMMpOBaHHOIZ NMOTHOCTWU TEen10BOro NOToka B 3aBUCUMOCTU OT TEXHUYECKNX TpeﬁOBaHVIIZ MOXET BbINOJIHATLCA B
OBYX BapuaHTax:

a) No HOPMAaTUBHbIM 3HA4YEHUAM NNHEHON NITIOTHOCTW TEMMOBOro NOTOKA QT1L n Q'_QL’ 3ajaHHbIM OTAENbHO ON1A nogarouero n

obpatHoro Tpy6onpoBoaos;
©) N0 cyMMapHoO HOPMaTUBHOWM NIMHENHOW NIIOTHOCTM TEMMOBOIrO NOTOKA OT NOAAMLLEro U obpaTHOro TpyoonNpoBOAOB - @1% .

PacuyeT TOMWMHbI M30NsAUMK TpyGONpPOBOAOB TEMNMOBLIX CeTell GeckaHanbHOW NPOKMNagkM Mo HOPMAaTUBHBLIM 3HAYEHUSM
JNIMHENHON NMIIOTHOCTU TEMIOBOrO MOTOKA, 3a4aHHbIM OTAENbHO ANA NOAaloLLLEro fiTlL n obpaTtHoro @TEL Tpy6onpoBoaa BbIMOMHSAOT

no coopmynam:

dy + 23 2 he [ —£, — G4 R
In 1 ml o _ P | *el 1{_L 2 D_Rraijl ; (B.49)
I:fl }\“rp_}\“ml &1
dy + 28 2xhpahe [0 —£. —FLR
1 21 w2 _ Ao rp | fe2 H_Lcn ] ‘R{S—pz _ (B.50)
dy }"rp_}"mﬁ ]

dy + 285 n By = dq + 2dim

Onpepenvs ¢ nomolubio (B.49), (B.50) sHaveHus 5y = = =
1 2

, BbIMUCIIAT TONWMHbI N30NALNK
TakK e, Kak U Ans KaHanbHOW npoknagku B pasgene B.3.2.

PacueT TOnWMHbI u3onNsUMM nogatowlero M obpaTHoro TpyGonpPoBOAOB ABYXTPYOHbIX TEMMOBbLIX CeTel GeckaHanbHOM

npoknagkn no cymmapHoPl HOpMaTI/IBHOVI NNHEMHON MAOTHOCTU TEennoBOro MNOToKa g_le, B1/M, BbINONHAETCA METOAOM
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nocregoBaTtenbHbIX NpubnuxeHni (Metogom nogbopa).

Ha nepsom aTane 3a4aloTcs Ha4amnbHbIM 3HAYEHNEM TONWMHBI N30NAUMKN & = 8,0 = dj, OAMHAKOBOW AJ1 NMOJAIOLETO 1
obpatHoro Tpybonposoaos, u no dopmynam (B.44)-(B.46) paccunTbiBalOT CYMMapHYHO JIMHENHYHO MAOTHOCTb TENMOBOrO NOTOKa

L
1,2

lMonyyeHHOe pac4eTHOe 3HayeHWe CpaBHMBAOT C HOPMAaTMBHOW FMMHEWHOW NIIOTHOCTbKO TENSIOBOrO MOTOKA @1% (no

Tabnuuam 11, 12).

Ha BTOPOM 3Tane yBernn4nBarT U yMEeHbLUAKT TONWKUHY n3onaunm B 3aBUCUMOCTU OT pedylbTaTta CpaBHEHUA U MOBTOPAOT

pac4yeT B TOW e nocnegoBaTenbHOCTU OO nony4yeHna HoOBOro pac4eTHOro 3Ha4eHus Q'ILE'

PacueT noBTOpAOT OO0 TeX Mop, MoKa pacyeTHoe 3HadYeHWe MMOTHOCTM TEnnoBOoro MoToka G'ILE GygeT otnuyatbca oOT
HOPMaTUBHOIO 3Ha4YeHus g—1L2 Ha 3afaHHylo CTeneHb TOYHOCTU pacyeTa, Hanpumep, He bonee, Yyem Ha 1%. MNMocnedHee 3HayYeHve

5!- NPUHUMaETCA B Ka4eCcTBe pacquHon TOMNLWMHBI TENNOBOM M30NALMM NS NOLAOLLENO U O6paTHOFO pr60ﬂpOBOﬂ0B.

Pac4yeTHble napamMeTpbl TenJ1IOHOCUTENA U Hapy)KHOﬁ cpenbl OAna pacyeta nsonauuu prGOHpOBOJJ,OB JJ,ByXprGHbIX TennoBbIX
ceTel 6eckaHanbHoON npoKnagkn NpMHUMaroTCA TakKMMK e, Kak 1 B HeNnpoOXoAHbIX KaHanax.

B.4 Pacuet Tennosou nsonsiumm Tpy6onpoBoaos, o6orpeBaeMbIX NapoBbIMA U BOAAHLIMU CNYTHUKaMU
B.4.1 O6wue nosioxeHuUst
B.4.1.1 MNMpoekTupoBaHme cucteMbl oborpeBa TpPybGOMpoBOAOB C MapOBLIMU M BOASHLIMU CMYTHUKAMU OCYLLECTBSIETCS Ha
OCHOBaHUM TEXHOIOIMYECKUX TPEOOBAHWIM K KOHKPETHOMY OOBEKTY U TEXHUKO-3KOHOMMUYECKNX PACHETOB.

Beibop umcna v guameTpoB 06OrpeBaloLUMX CMYTHMKOB, CUCTEMbI WX TEMMOCHAGXKEHUsT M CXeMbl MOAKIIOYEHUS
OCYLLIECTBINSIETCA Ha OCHOBaHWM pe3ynbTaToB TEMMOBOTO M FMAPaBMMYECKOro pacyeta CUCTEMbl oborpeBa C y4yeToM BuAaa
TENMOHOCUTENS], NMPOTSHXKEHHOCTU OBOrpeBaeMoro yyacTka, pacrnofniaraeMoro OaBfieHUst B CUCTEME TEMMOCHabXeHus u gpyrux
¢akTopoB.

MpoeKkTUpoBaHMe TEMNnoBOM M30MsAUMM TPyOONPOBOAOB CO CMYTHUKAMU BLIMOMHSAETCA Ha OCHOBaHWKM TEXHONOTMYECKUX
TpeboBaHuWit C y4eTOM pacronoXeHUs 06bekTa, KOHCTPYKTUBHBIX U TEXHOMOTMYECKKX NapameTpoB oborpesaemoro Tpybonposoaa
1 oBGorpeBaloLLMX ero CnyTHUKOB, pacyeTHbIX MapaMeTPOB OKpYXXatoLen cpedb!.

B.4.2 Pacyem mensoeoli usonsyuu mpy6onpoeodoe, 0602pesaeMbix NapoebiMu Usu 600STHLIMU CITYMHUKaMu

B.4.2.1 Tennosasa u3onsauusa npegHasHadeHa ans obecrneyeHnss 3agaHHoON TemMnepaTypbl TennoHocuTens B moGoM ceveHnm

no anuHe pr6OI'IpOBOJJ,a npu ycnosumn ©€30CTaHOBOYHOTO ABMXEHUS TENNOHOCUTENS.

Metognka pacuyeta peanusyeT crnegyowylo duandeckyio Mogenb TenrnoobmeHa cnyTHMKa C TpybompoBoAoM U
TENNoN30NsALUMOHHON KOHCTPYKLIMM C OKPY>KatoLLen Cpeaom:

- TENIO OT CMyTHUKA NepeaaeTcs BO3AyXy B MPOCTPaHCTBE, OrpaHNYEHHOM TEMOM30NALMOHHON KOHCTPYKLUMENX;
- TENNO OT BO3AyXa B NPOCTPAHCTBE, OFPaHUYEHHOM TEMMOM3ONSALMOHHON KOHCTPYKUMEN, NnepeaaeTcst TENMOHOCUTENIO Yepes
NOBEPXHOCTb TpybornpoBoaa, KOHTaKTUMPYIOWYD C BO3[YyXOM B MPOCTPAHCTBE W HApYXXHOMY BO34yXy 4Yepe3 MOBEpXHOCTb

TENMOU30NALMOHHON KOHCTPYKLIUM, KOHTAKTUPYIOLLEN C BO3ZYXOM B MPOCTPAHCTBE;

- KONM4YecTBO Tenna, nepeaaBaemMoro Yepe3 MOBEPXHOCTb TEMNOU3ONALMOHHON KOHCTPYKUMM, KOHTaKTUpYloLWen C
TpyGONpOBOAOM, HApy>XHOMY BO3AYXY PaBHO KONMMYECTBY Tenna, nony4yaemMoro TpyGonpoBoAOM OT BO3AyXa B KOHCTPYKLIMN.

YKkazaHHas mofenb OnncbIBaeTcs AOBYyMA ypaBHEHUAMU TeNnoBOro fanaHca:

() =0+, (B.51)

(s =y, (B.52)
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rae (Y - yAenbHbI TENOBOM NOTOK OT CMyTHUKA K BO3AYXY B MPOCTPAHCTBE, OrpaHU4EeHHOM TennoBo nsonsumen, Br/m;

Q2 - ydernbHbIA TEnroBOW MNOTOK OT BO3dyXa B [MPOCTPaAHCTBE, OrPaHUYEHHOM TEennoBoM U3onauuen, 4vepes
TENNOM30MSALMOHHbIV CIOW K OKpy>KatoLwemy Bo3ayxy, Bt/m;

(% - ypenbHbIli Tennosoi notok ot oGorpeBaemMoro TpyGonpoBoAa K OKpYXKatoLeMy BO3AYXY YEpe3 Temnnou3onsLMOHHbIA
Croii B YacTu, KOHTaKTUpytoLLei ¢ TpyGonposoaom, BT/wm;

Q4 - yOernbHbIA TENSIOBOM NOTOK OT BO3AyXa B MPOCTPAHCTBE, OrPaHNYEHHOM TEMMOBOM u3onsiumen, kK Tpydbonposogy, Bt/m.

YpaBHeHus (B.51), (B.52) moryT 6biTb NpeacTaBneHbl B BUAE:

L —1p - iy — 1 +£TP — i

(B.53)
&y Fy i

tp— b fo —f
B mp _m 0 (B.54)

By Ry

roe sz - TemnepaTtypa Tpybonposoaa, °C;
£n - TemnepaTtypa okpyxatoLero sosayxa, °C;
tp - Temnepatypa Bo3AyXxa B NPOCTPAHCTBE, OrpaHnieHHOM n3onsumen, °C;

K| - ypenbHoe TepMMYecKoe COMpPOTUBMIEHME TEnnooTAaye OT ChyTHUKA K BO3AyXY B MPOCTPAHCTBE, OrpaHNYeHHOM
Tennosow nsonauuen, (m-°C)/BrT;

Ky - Tepmuyeckoe COMPOTUBIIEHWE TEMOM3ONALUMOHHOMO Crlosl, B 4acTu, KOHTaKTUPYIOLLEN C BO3AYXOM B MPOCTPaHCTBE,
orpaHM4YeHHOM Tennosown usonsumen, (m-°C)/BT;

H- - TepMuyeckoe conpoTmBreHe TEMMNOU3ONALNOHHOIO Crosd, B YacTW, KOHTaKTUpyoLen ¢ Tpybonposoaom, (M-°C)/BT;
3

K4 - ypernbHOe TepMu4eckoe COMPOTWBIIEHME TennooTaade OT BO3fyxa B MPOCTPAHCTBE, OrPaHUMYEHHOM TemnsnoBoM
nsonsumen, k Tpybonposoay, (M-°C)/BT.

B.4.2.2 Tpebyemas TonwimHa TENNOBOW M3ONALUN pacCyUTbLIBAETCA NyTEM COBMECTHOrO pelleHunsi ypaBHeHun (B.53), (B.54)
METOAO0M MocreaoBaTenbHbIX NPUBNMKeHN. PacyeT BLINONMHAETCS B CrieaytoLLen nocrneoBaTeribHOCTY.

Ha nepBom aTane paccunTLIBaIOTCS TepMUYECKUE CONPOTUBNEHNs Ry, Ry, K3, Ry.

lanee, peweHnem ypaBHeHuss (B.53) onpegensietcs TemnepaTypa Bo3dyxa B MPOCTPAHCTBE, OrpaHUYeHHOM
TENNOM30NALMOHHON KOHCTPYKLMEN - fp .

Mpu HangeHHOM 3HaveHWu fp YypaBHeHue (B.54) peluaeTcsi MeToAOM MoCrneaoBaTenbHbIX MPUBIMKEHWU OTHOCUTENbHO

In (dyy /)

B.4.2.3 Temnepatypa cnyTHuKka &, B pacyetax npuHUMaeTcs:
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- Npy oborpeBe NapoMm - paBHOV TeMNepaType HacbILeHNs NpU 3aaHHOM AaBfieHUN napa B CMyTHUKE;

- Npu oborpeBe BoAoOM - BblYUCNAETCSA No doopmyrne

P (B.55)

roe z;[ - TemnepaTypa Bofabl Ha BXOAe B CMyTHUK, °C;

;cf; - TemnepaTypa BoAbl Ha BbIXOAE M3 CryTHuMKa, °C.

B.4.2.4 YpenbHoe TepMmu4yeckoe COMPOTUMBIIEHWE TennooTgade OT CNyTHUKA K BO3A4yXy B MNPOCTPaHCTBE, OrpaHU4eHHOM
Tennosow n3onauuen, (m-°C)/BT, cneayeT BbIUMCATL N0 hopMyne

1
R=— (B.56)
H&CI{MCI[
r4e # - YUCIO CNyTHUKOB;
Clop - KOIMULIMEHT TENNooTAaum cnyTHuka, Br/(m2 -°C);
o - HAPYXKHbIA AnaMeTp CryTHUKa, M.
KoadpmumeHT TennooTtaaum ot cnyTHMKa B NPOCTPAHCTBO, OFpaHNYEHHOe U3omsumen, onpeaensieTcs no gopmyne
| Mgy 26l
Yo = —————, (B.57)
(tom — 5Tp:"5icn
roe Nuaq:, - 3aheKTMBHbIN KpuTepun Hyccenbra;
Ap - koacburumeHT TennonposoaHOCTM Bosayxa, BT/(MK).
Kputepui Nuacp aBnsieTca oyHKUMen nponsseneHus ((F . F» ) U paccumMTbIBaeTCs No aMnmpudeckon opmyne
ity = 0,25 1072 (Gr- )7, (B.58)
gy [fon ~trp
rae Gr= ="+ - kpuTepuin Mpacroda;
3 2
v .
Fr=— - kputepui MpaHaTns.
a
MpounsseaeHune kputepues pacroda u MpaHatna (. Fr ) paccunToiBaeTcs no popmyne
gﬁdg fem _f'rp W
Gr- Pr==71 S—, (B.59)
A7l 2 o

rne £ - yckopeHue cBoboaHoro nageHus, pasHoe 9,807 mic 2;
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[ - KoadhpULMEHT 0GBLEMHOIO pacluMpeHust Bo3ayxa, paBHbin 3,664:10-3 1/K;
@ - KOA(PMULIMEHT TEMMNEePaTypPOnpoOBOAHOCTM Bo3ayxa, M 2/c;
V - KNHEMaTHYecKas BA3KOCTb BO3ayxa, M2 /c.

dusnueckne napameTpbl Cyxoro Bosayxa - i, [, @, v npuHumMalotcs rno Tabnuue B.7 npu cpeaHei TemnepaType Bosayxa B
KOHCTPYKUMUK, onpegensieMon no opmyrne

Eop T2
o= TTP' (B.60)
Tabnuua B.7 - ®usmyeckme cBONCTBa Cyxoro Bo3ayxa npuv gasnenunn 0,1 Mla
t,°C P3| oy k/(krK) | A102, v-106 , m2/c | @106, m2/c Er
B1/(m-K)

0 1,293 1,005 2,44 13,28 18,8 0,707
10 1,247 1,005 2,51 14,16 20,0 0,705
20 1,205 1,005 2,59 15,06 21,4 0,703
30 1,165 1,005 2,67 16,00 22,9 0,701
40 1,128 1,005 2,76 16,96 24,3 0,699
50 1,093 1,005 2,83 17,95 25,7 0,698
60 1,060 1,005 2,90 18,97 26,2 0,696
70 1,029 1,009 2,96 20,02 28,6 0,694
80 1,000 1,009 3,05 21,09 30,2 0,692
90 0,972 1,009 3,13 22,10 31,9 0,690
100 0,946 1,009 3,21 23,13 33,6 0,688
120 0,898 1,009 3,34 25,45 36,8 0,686
140 0,854 1,013 3,49 27,80 40,3 0,684
160 0,815 1,017 3,64 30,09 43,9 0,682
180 0,779 1,022 3,78 32,49 47,5 0,681
200 0,746 1,026 3,93 34,85 51,4 0,680
250 0,674 1,038 4,27 40,61 61,0 0,677
300 0,615 1,047 4,60 48,33 71,6 0,674

B.4.2.5 Tepmwuuyeckoe COMpOTUBIEHNE TEMMOM3ONALMOHHOIO Crios Rg, (M2-°C)/B1, paccuuTbiBaeTcss no opmyne
Tennonepeaayn yepes nrocKyt CTEHKY:

fw22=1+5"3+1

, (B.61)
EH,EH CR H ;H
roe &y - TONLLUMHA N3onALMK, M;
j;:‘ - ANnviHa BHYTPEHHeN obpasytoLen 3onsauum, Mm;
j:é - ANnHa HapyXXHOM obpasytoLLen n3onsaumu, m;
H EH
g bt (B.62)
2
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I'IpM pac4yeTe Rz NPpUHUMaeTCA I'IpI/I6J'IVI)KeHHOG 3Ha4YeHne TONLWKUHbI n3onAaunn 5}{3 .

eomeTpuyeckne xapakTepuCTUKM KOHCTPYKLMM jﬁ;ﬁ, j:é paccUnTbIBAKOTCA B 3aBUCUMOCTW OT BUAA KOHCTPYKUUU (PUCYHOK

B.1) ¢ ncnonb3oBaHnem COOTHOLLEHUI 3rIEMEHTaPHOM reoMeTpun U TPUTOHOMETPUYECKMX (DYHKLUIA.

KoadhduumneHT TennonpoBogHOCTU U3OENNA B KOHCTPYKLUK JLHS, Bt/(m-K), npuHumaetca no tabnuue b.1 npunoxexua b npu

cpeaHen Temneparype Crnos:

z;’I“; = % . (B.63)

KoahduumeHT Tennootgaunm OT BO3dyXa BHYTPM MPOCTPaAHCTBA, OMPAHWYEHHOro U30Mnsuuen, K BHYTPEHHEW MOBEePXHOCTU

n3onsauun &f{;‘ cneayet NpMHUMaTh pasHbiM 11,6 BT/m2 -°C.

KoadhduumneHT Tennootgaum OT HapyXHOM MOBEPXHOCTW MU30MNSAUMM B OKpYXaloLiMi BO3OyX .35:[{3 Bt/(m2:°C), cneayet

npvHMMaTh no Tabnuue B.2.

a) 0)

1 - amameTp oborpeBaemoro Tpybonposoaa; 2 - AMameTp CnyTHUKA; 3 - TONLMHA Tennou3onsaLMOHHOro crnos; 4 - onuHa
NMHENHOrO y4acTka obpasytoLlen B KOHCTPYKUMK 7 ; 6 - AnvHa obpasytoLueit ;;;3 B popmyne (B.68) ons KOHCTpyKUMM C OQHUM 1

C ABYMA CNYyTHUKaMu; 6 - yron ¥ - B KOHCTPYKUMU C OOHUM CNYTHUKOM; yron P-B KOHCTPYKUMK C ABYMA CNYTHUKAMU; 7 - yron |3
- B KOHCTPYKUMM C OOHUM CMYTHUKOM; Yron T - B KOHCTPYKUUW C ABYMA CNYTHUKaMU; 8 - onvHa NHenHoro y4yacTka 06pa3yr0|.|.|,e|?1 B
KOHCTPYKUUU C OBYMA CNYyTHUKaMN L) )

PucyHok B.1 - KOHCTpYKLMM TeNnoBo M3onsumm TpyGonpoBogoB ¢ 06orpeBatolyiMmn UX NapoBbIMU Y BOASHBIMU CMyTHUKaMK: a) -
C OiHUM CMYTHUKOM; 6) - C ABYMSI CMyTHUKamu

B.4.2.6 Tepmuyeckoe CONPOTUBIIEHNE U3OMALMOHHOTO Cros S, (M 2.°C)/BT, Bbluncnsietcsa no dopmyne

iy +2
Ry=2T 1 PR s

_ , (B.64)
O | O TUd g, +28,) 2T Ay Ao

roe ot - yron, xapakTepusyoLmii reoMeTpuIo TENNON30NALMOHHON KOHCTPYKUMK (pUCYHOK B.1), pagunaH.
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B.4.2.7 YgenbHoe TepMmnyeckoe COnpoTMBIieHNe TennooTaadye oT Bo3ayxa BHYTPU NPOCTPaHCTBA, OrpaHUYeHHOro nsonsuven,
K Tpybonposogy, (M-°C)/BT, cnegyeT BblMUCNATL MO hopmyne

_zm 1
B Ty

rae [ - yron, xapakTepuayoLLnin reoMeTpuio TEMNOU3OMNALIMOHHON KOHCTPYKLMM (prcyHoK B.1), paamaH.

Ry

(B.65)

KoachdpuieHT Tennootaaun Cip, OT BO3AyXa BHYTPU MPOCTPAHCTBA, OrPaHNYEHHOTO M30NsLMEN, K TpyGonpoBoay crneagyet

NPUHUMAaTL pasHbiM 17,4 /(M2 -°C)*,

* TeKkCT JOKyMeHTa COOTBETCTBYET OpurnTHany. - lMpumedyaHune narotosutens 6asbl AaHHbIX.

B.4.2.8 PacueT TonwuHbl TENNON30MSLMOHHONO CroS BbINOMHAETCH No hopmyre

Ao +2 :
1| % |, TPd—am =2mh,, fga_ !

_ (B.66)
A P 2T Ol Ti{d gy +2055)

dopmyna (B.66) pelsaercs MeTogoM nocnegoBaTtenbHbIX NpubnvxkeHun. lMNepBoe NpubNMXeHUe TOMWUHBI M30NALMK
NPUHUMAETCSA PaBHbIM MPUHATOMY MPU pacyeTe TEPMUYECKOTO COMPOTUBIEHUS Ry . TonwmHa msonsummn 8y BbIUKCHISETCS MO
dopmyne (B.20).

B.4.2.9 PacyeTHyi0 TONLLMHY U30MALMM BbIYUCASIOT Mo hopmyne

By =8 K-, (B.67)

roe & - KO3((PUUMEHT, yuMTbIBAOWWIA OOMONMHUTENbHBIE TEMMOBbLIE MOTEPU Yepe3 onopbl M apmatypy. [Ons TpybonpoBoaos,
pacnosfoXeHHbIX B MOMELLEHUN U TOHHeNnsAX, & =1,15-1,2; ona TpybonpoBoaoB, pacrnonoXeHHbIX Ha OTKPLITOM Bo3ayxe, & =1,25-
1,3;

W' - nonpaBoYHbIN koadpduLMeHT. MNpu pacyeTax TENNOU3ONALMOHHBLIX KOHCTPYKLMIA C eCTeCTBEHHbLIM yrrom oborpesa 6e3
noaknagku (pucyHok B.1) Beogutca 4=1,15.

B.4.2.10 lNpwn ucnonb3oBaHMM 3KpaHa M3 aniOMUHUEBON QONbIX, yKnagbiBaeMoW B KayecTBe MOACTMNAoLWero crnosi nog
TENMNOU30MSALNOHHbIV CIOW, PacYETHYHO TOMLMHY U30NsUun cneayeT ymeHbliatb Ha 20%.

Moppasnen B.4 (BeegeH gononHutensHo, Mam. N 1).

MpunoxeHue I'
(pekomeHayemoe)

Tabnuua 1 - NMpeaenbHble TONWMHbI TEMTOM3ONALMOHHbLIX KOHCTPYKLMA ANA o60pyAoBaHUA U TpybonpoBoaoB

Hapy>xHbin Cnoco6 npoknagku Tpy6onposoaa
anameTp, MM
Haa3eMHbIN B TOHHENe B HEMPOXOOHOM KaHarne
MpenenbHas TonwmMHa TENOU30NSLUOHHOIO Crosi, MM, Npu Temneparype, °C
19 n HMxe 20 n 6onee 19 1 HWXKe 20 n 6onee 0o 150 Bkn. 151 n 6onee

18 80 80 80 80 50 60

25 120 120 100 100 60 80

32 140 140 120 100 80 100
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45 140 140 120 100 80 100
57 150 150 140 120 90 120
76 160 160 160 140 90 140
89 180 170 180 160 100 140
108 180 180 180 160 100 160
133 200 200 180 160 100 160
159 220 220 200 160 120 180
219 230 230 200 180 120 200
273 240 230 220 180 120 200
325 240 240 240 200 120 200
377 260 240 260 200 120 200
426 280 250 280 220 140 220
476 300 250 300 220 140 220
530 320 260 320 220 140 220
630 320 280 320 240 140 220
720 320 280 320 240 140 220
820 320 300 320 240 140 220
920 320 300 320 260 140 220
1020 n bonee 320 320 320 260 140 220
MpymeyaHns
1 Ona TpybonpoBOOOB, pacMONOXEHHbIX B KaHamnax, TOMWMHa M30MsuMUM ykadaHa Ans MONOXUTENbHbIX
TemnepaTyp TpaHCMOpPTMPyeMbIX BewlecTB. [na  TpybonpoBogoB € oTpuuaTenbHbIMU  TemnepaTypamu
TpaHCNOPTMPYEMbIX BELLECTB NpeerbHble TONWUHBLI criegyeT NPUHUMAaTh TakuMK e, Kak Npy Npoknagke B TOHHErsIX.
2 B cnyyae, ecnu pacyeTHas TomnwuHa u3onsauun 6Gonblle npedensHoW, cnegyer npuHuMaTtb 6Gonee
A(pPEKTUBHBIV TENNON3ONALUMOHHBIN MaTepuan U orpaHUYUTLCA NpedenbHON TOMWMHOM TENNOBON M30onaunn, ecnm
3TO JOMYCTMMO MO YCIOBUAM TEXHONMOrMYECcKoro npouecca.

MpunoxeHue {Zl
(cnpaBoyHOe

ONPEAENEHUE TOJLUUHBI U OBBLEMA TEMNOU3ONALUUOHHBLIX U3AENUA U3 YNNTOTHAIOLLMXCSA
MATEPWAINOB

0.1 TonwyHy TENon3oNsALMOHHOMO U3AENUS U3 YINOTHSIOLWMXCS MaTepuarnoB [0 YCTaHOBKU Ha U30MIMPYEMYIO MOBEPXHOCTb
cneayet onpeaensTb C y4eToM KoadhdULMEHTa YNNOTHeHus &, no dopmynam:

ONS UWMNUHOPUYECKON NOBEPXHOCTHU

d + 3
& =88 , 0.1
1 cd+25 @.1)

ana MMocKown NOBEPXHOCTU
By = 8K, (A.2)
roe 51, 52 - TonwnHa Tenyon3onAaumMoHHOro n3genmna 0o yCtaHOBKU Ha U30nnpyemMyro NnoBepxXHOCTb (683 yI'IJ'IOTHeHVIFl), M;

& - pacydeTHaa TonwmnHa Tens1Ion3oIAULMOHHOIO CnosA C ynioTHEHNEM B KOHCTPYKUUN, M;
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¢ - HapyXHbIA AnameTp nsonupyemoro o6opyanosaHus, Tpy6onposoaa, M;

K, - koatpnLMEHT yNnoTHEHWS TEMNOU3ONALMOHHBIX U3enui, NpUHMMaeMbii no Tabnuue [.1.

MpumeyaHns

d+d
1 B cnyyae, ecnv B dhopmyne ([.1) npousseneqve £,
d + 28
eaguHuue.

MeHblle efuHUUbl, OHO OO/MKHO NMPUHMMAaTbCA paBHbIM

2 Mpy MHOrOCMNOMHOW U30NSALUM TOMNLLMHY U3OENUst OO €ro YNroTHEHWs crieqyeT onpenensaTb OTAENbHO AN KaX4oro Crosi.
Mpu onpeaneneHuy TOMWMHLI NOCHEAyLWero TEemnson3onsLMOHHOIO Crosi 3a HapyXHbli avameTtp (4 ) NpuHMMatoT AnameTp

mnsondauun npeabiayuiero crnod.

3 O6bem TennounsonsALUMOHHBIX U3AENUA U3 YNIOTHSIOLWMXCA MaTepuanoB AN Tennou3oNnsAUMOHHONO crost A0 YNIOoTHEHUS

criegyet onpeaensTb no goopmMyre

roe I - o6beM TeNnon3onALMOHHOIO Matepuana unmu U3aenust A0 ynnoTHeHus, m3 ;

1

VK

0

. - obbem Tennon3onAauMoHHOro Mmartepuana mnnmn n3aenna B KOHCTPYKUUK C y4eTOM YNJIOTHEHUA, M3,

Tabnuua 0.1
TennounsonsauMoHHbIE MaTtepuanbsl 1 nsgenus Koadhpmumnent
ynnotHenus, i,
MaTtbl MYHepanoBaTHbIe NPOLLMBHbIE CXUMAeMOCTbo He 6onee 55% 1,2
MaTbl MYHepanoBaTHbIE PYNIOHMPOBAHHBLIE CXUMAEMOCTbIO He Bonee 55% 1,35-1,2
Matbl 1 XONCTbl M3 CynepTOHKOro 6a3ansToBOrO BOMOKHA NP YKagke Ha
TpybonpoBoabl 1 060pyA0BaHNE YCIIOBHBLIM MPOXOAOM, MM:
I < 800 npw cpeaHeit NnoTHOCTH 23 Kr/m3 3,0
To xe, npu cpeaHen NnoTHocTn 50-60 kr/im3 1,5
Iy * 800 npu cpeaHeit NNoTHOCTH 23 Kr/m3 2,0
To xe, npu cpeaHen NnoTHocTn 50-60 kr/im3 1,5
M3pennsa BepTuKanbHO-CNOMCTbIE (NaMenna-martbl), MaTbl MPOLUUBHbIE
roopMpoBaHHON CTPYKTYPbI N3 CTEKISAHHOIO BOFIOKHA U KAMEHHOW BaThbl
CXKMMaeMOoCTbHO:
He 6onee 30% 1,0-1,1
MaTtbl pynOHUPOBaHHbIE U3 CTEKMSHHOIO LUTaNeNIbHOro BONTIOKHA CXXUMaEMOCTbIO;
He 6onee 55% 1,4-1,6
55-70% 1,6-2,6
bonee 70% 2,6-3,6
MnnTbl MMHEpanoBaTHbIE HA CUHTETUYECKOM CBA3YIOLLEM MapKU
35, 50 1,5
75 1,2
100 1,1
125 1,05
MnnTbI N3 CTEKMAHHOIO LUTaMNENbHOrO BOIOKHA MapKu:
M-30 1,1
M-15, N-17 n N-20 1,2

(a.3)
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[Mecok nepnuToBbLIN BCNyYeHHbIM Mernkuin mapku 75, 100, 150 1,5

MpumeyaHne - CxuMmaemocTb - OTHOcuTenbHas gedopmaumss matepuana nog Harpyskom 2 «klla,
onpegensietca no [OCT 17177.

Tabnuua .1 (M3meHeHHas pegakumd, Uam. N 1).

YK [69+699.8] (083.74) OKC 91.120.10

KnoyeBble crioea: TennoBas M30NaUMd, TEnnou3onAuUOHHLIN maTtepuan, TepmMuyeckoe conpoTtuBrieHue, KOS(bd)MLI,MeHT
Tennootaayun, TennonpoBoAgHOCTb, I'IapOBOIZ CMYTHUK, pr60I'IpOBO,D,

(N3meHeHHas pegakums, Mam. N 1).

OnNEeKTPOHHBIV TEKCT AOKYMEHTa
nogrotoeneH AO "Koaekc" n ceepeH no:
oduumansHoe nsgaHune

M.: MuHpernoH Poccun, 2012

Pepakums OoKyMeHTa C y4eToMm
N3MEHEHU 1 OONONHEHUA NOAroToBNeHa
AO "Kopekc"
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