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CBOJ NPABUN

TEMNOBAA N30NALNA OBOPYAOBAHNA 1 TPYBEOMPOBOAOB
Designing of thermal insulation of equipment and pipe lines
AkTyanuavupoBaHHasi pegakums CHull 41-03-2003

OKC 91.120.10

[ata BBegeHnsa 2013-01-01

Mpeavcriosue

Llerm v npuHumMnbl cTaHgapTudauum B Poccuiickolt ®enepaunmn ycTaHOBEHbI
dPepepanbHbiM_3akoHoM oT 27 pgekabpsa 2002 r. N 184-d3 "O TexHuyeckom
perynvpoBaHun’, a npasuna paspaboTky - mocTaHoBneHvem [lpaBuTenscTBa
Poccuiickon Penepaumm ot 19 Hos6ps 2008 r. N 858 "O nopsinke pa3paboTku u

YIBEPXOEHVs CBOAOB NpaBui”.
CBepeHusi o cBoae npaBun

1 WCMOJIHUTENb - MoCKOBCKUIA  rOCYyAapCTBEHHbIN — CTPOUTESbHbIV
yHuBepcuteT (MICY) u rpynna cneunanucTos

2 BHECEH TexHuyeckum KoMuTeTOM MO CcTaHgaptusaumm TK 465
"CTpouTenscTBo"

3 TOOrOTOBJIEH «k yTBepxaeHuto [lenapTamMeHTOM  apXWUTEKTypbl,
CTPOUTENbCTBA U rPafoCTPOUTENBHOM NOMUTUKM

4 YTBEP>XOEH npvkazom  MvHWCTEPCTBA  pErvoHanbHOro  pasBuTus
Poccwiickonn Penepaumn (MuHpervon Poccuu) ot 27 pekabpst 2011 r. N 608 u

BBefeH B gencteue ¢ 01 sHBapsa 2013 r.

5 3APEMMCTPUPOBAH ®epepanbHbiM  areHTCTBOM MO TEXHUYECKOMY
perynupoBaHuio 1 metpornorum (PocctaHpapT). Mepecmotp CIT 61.13330.2010
"CHwuIM 41-03-2003 TennoBas n3onsauus obopyaosaHus n Tpybonposoaos”

UHpopmayusi 06 usMeHeHUsIX K HacmosilyemMy ceoldy npasus nybnukyemcs 8
exe2o00HO  u3lasaeMoM  UHGhOpMaUUOHHOM  ykasamene  "HayuoHarbHble
cmaHOlapmbl”, @ mekcm u3MeHeHUl U MMOoMNpasoK - 8 eXeMecsyHO u3dasaembix
UHGhopMayUoHHbIX  yKkazamensx "HayuoHanbHele cmarHOapmbl". B cryyae
rnepecmompa  (3aMeHbl)  WIU  OMMEHbI  Hacmosiueso ceoda  npasus
coomeemcmesyoujee ysedomrieHue 6ydem onybnuKo8aHO 8 eXeMecs4YHO
u3dasaeMoM UHGQOPMaYUOHHOM yKka3amerne "HayuoHasbHble cmaHOapmebl”.
Coomeemcmesyrowas uHgopmayusi, yeedomriieHue U MmeKCcmbl pasmewarmes
makxe 8 UHghopmayuoHHOU cucmeme obuwie2o Mosnb308aHusi - Ha oghuyuarbHOM
catime paspabomuyuka (MuHpeauoH Poccuu) 8 cemu UHmepHem

BHECEHDI: oneyatka, onybrnunkoBaHHas B WHdopmaunoHHom BronneteHe o
HOPMaTUBHOW, METOANYECKOW M TUMOBOW NpoekTHOW AokymeHTaumm N 6, 2012 1. n
orneyarku, pasmeLLeHHble Ha odmumansHom caWnrte DAY "oLC",
www.certif.org/fcs/sp_malomob.html (no coctosHuio Ha 01.10.2014).

OneyaTkn BHECEHbI M3roTOBUTENEM Gasbl faHHbIX

BHECEHO U3ameHenve N 1, yTBepOaeHHOe W BBEAEHHOE B [elicTBue
npuvkasoM MuHUCTEepCTBa CTPOUTENLCTBA U XUMMLLHO-KOMMYHANbHOMO X03sWcTBa
Poccuiickon ®enepauum ot 3 nekabps 2016 r. N 882/np ¢ 04.06.2017

MameHeHne N 1 BHeceHo nsrotosutenem 6asbl AaHHbIX

BBepneHue
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HacTosiumin cBog npaBwn pa3paboTaH C y4eTOM COBPEMEHHbIX TEHAEHLMWIA B
NPOEKTUPOBAHUM  MPOMBILLIEHHON  TEMMOBOW  M3OMALMM U pekoMeHAaLwi
MeXayHapoAHbIX OpraH13aL il Mo CTaHAapPTU3aL UM 1 HOPMUPOBAHMIO.

HopmaTuBHBIN JOKYMEHT copepxuT TpeboBaHMA K TennousonsLMOHHbLIM
matepuanam, u3genmaM M KOHCTPYKLMAM, MpaBuria NpoeKTUPOBaHWS TernroBoW
U30nALMW, HOPMbl MIIOTHOCTM TEMSIOBOTO NMOTOKA C M30NMpYEMblX MOBEPXHOCTEWN
obopyaoBaHust U TpybOMpOBOAOB C MONOMWTENMbHBIMU U OTpULLATENbHbIMU
Temnepatypamn Mpu WX PacrofioKeHUM Ha OTKPbITOM BO3[yXe, B MOMELLEHWH,
HenpoxoAHbIX KaHanax u npu 6eckaHanbHoM npoknaake. B AokymeHTe npuseaeHs!
MeToAbl pacyeTa TOSLWMHbI TENMOBON M3onsaumn obopyaoBaHust U TpyGonpoBoaos,
pacuyeTHble  XapaKTepuCTUKM  TEMroM3OMNSLMOHHBIX — MaTtepuanoB, npasuna
onpefdeneHnss  obbema M TOMWWHBI  YMIIOTHSIIOLLMXCA  BOMOKHUCTbIX
TENMoM30sALMOHHBIX MaTepUanoB B 3aBUCUMOCTY OT KO3(pULIMEHTA YNIIOTHEHWS.

AKTyanu3auus BbINONHEHa aBTOPCKMM KOJMEKTVBOM B COCTaBe: KaHA. TeXH.
Hayk B.M.LWolixeT (pykoBogutens pabotbl), A-p TexH. Hayk B.M.PymsiHues (MICY),
B.H.AkyHnueB (CMKB AO "®dupma "OHeprosaumta"), B.H.KpywenbHuukuin (OAO
"ATOM3HepronpoekT").

B pabore npuHumarm ywactue: AW.Kopotkos, W.B.Hosumkos (OAO
"BHUMWaHepronpom"), kaHa. TexH. Hayk B./.KawuHckuin (OO0 "MPEAMNPUATUE
"Tennocetb-Cepauc”), C.J1.Kau (OAO "BHUMNHedtb"), P.LLU.BuHorpagosa (OAO
"TennoanekTtponpoekTt"), E.A.HukutuHa (OAO "AtomaHepronpoekT").

1 O6nacTb npuMeHeHuUA

HacToswwmii ceog npaBun criegyeT cobnogaTte Npy NPOEKTUPOBaHUM TEMMOBOW
U30MSILUM HapYXHOW MOBEPXHOCTM 0BOopyAoBaHUsA, TPyOONpPOBOAOB, ra3oXo4oB U
BO3[1yXOBOAOB, PACMONIOXEHHbIX B 34aHUSAX, COOPYXXEHUSIX U HA OTKPbITOM BO34yxe
C TEMMepaTypon CodepXalLmxcs B HKUX BelecTB oT MuHyc 180 go 600 °C, B Tom
yucne TpyboONpoBOAOB TEMMOBLIX CETEN MNpu BCeX cnocobax MpOKnagku u
TpybonpoBoaoB ¢ 060rpeBatoLLMMM MX NAPOBbIMU U BOASHBIMW CMYyTHUKaMK.

HacTosilume HOpMbl He PpacnpoCTPaHsItOTCA Ha MPOEKTUPOBaHWE TEennoBOW
nsonsuuM obopyaoBaHust U TPyGOMNPOBOAOB, COAEPXKALMX U TPaHCMOPTUPYIOLLIMX
B3pblBYaThle BELUECTBA, U30TEPMUYECKMX XPaHUIULL, CHUKEHHBIX Fra30B, 34aHUi U
NOMELLEHNA ANs NPOM3BOACTBA WM XPaHEHWs! B3pbIBYATbIX BELLECTB, aTOMHbIX
CTaHLMIA 1 yCTaHOBOK.

(N3meHeHHas pegakums, A3m. N 1).

2 HopmaTtuBHbIe CCbINKU

HopmaTuBHblE [JOKYMEHTbI, Ha KOTOpble B TEKCTE HAcTOSILLEro cBoda npasun
VMEIOTCS CCbINKK, MPUBEAEHBI B MPUMOXEHUM A.

Mpvmeyanue - Mpy NoNb30BaHWM HACTOSALLMM CBOAOM MNpaBuUn LienecoobpasHo
NnpoBepUTb  AENCTBME  CCbIMOYHbIX CTaHAApTOB WM KrmaccudwkaTtopoB B
MHPOPMALIMOHHOWM cucTeme OOLLEero Monb3oBaHWs - Ha odmumarnbHoM cante
HaLMoHarnbHbIX opraHoB Poccuiickoin degepauum no cTaHaapTUsauuu B CETM
WHTEPHET WUnNM MO  E€XerogHo W3faBaemMoMy MHPOPMALMOHHOMY —yKasaTeso
"HauwuoHanbHble cTaHaapTbl”, KOTOPbIA ONybnMkoBaH MO COCTOsIHWIO Ha 1 sHBapst
TEKylWero roga, M MO  COOTBETCTBYIOLWMM  €XeMeCSYHO  u3haBaeMbiM
VHGOPMALMOHHBIM — yKasaTensm, onybrnmkoBaHHbIM B Tekyllem rogy. Ecrm
CCBIJIOYHbBIN JOKYMEHT 3aMeHeH (M3MEHeH), TO MpW MOMb30BaHUN HACTOSALLYM
CBOOOM nNpaBui  CleayeT  PYKOBOACTBOBATLCH 3aMEHEHHbIM  (M3MEHEHHbIM)
[OKYMEHTOM. ECnmn CCbINOYHbIN JOKYMEHT OTMEHeH 6e3 3ameHbl, TO NonoXeHue, B
KOTOPOM faHa CChIfika Ha Hero, NPUMEHSETCA B YacTW, He 3aTparvBaroLlieit 3Ty
CChIJIKY.

3 TepMUHbI U onpeaeneHus

B HacToswem cBoae npaBun npumeHeHbl TepmyHbl no FTOCT 31913, a Takxe
crnepyouye TepMUHbI C COOTBETCTBYHOLLYIMM ONpeaeneHnsaMu:
(N3meHeHHas pepakums, Uam. N 1).

3.1 NMAOTHOCTL TeNfOU3OMSILMOHHOrO Matepuana, #, Kr/M3: BennuuHa,
onpeaensemas OTHOLUEHMEM MacCbl MaTepuarna KO BCEMY 3aHMMaeMoMy WM
o6bemy, BKoYasi Nopbl U MyCTOTbI;

3 . 2ko3adpnumeHT TennonpoBogHocwm, (*), BT/(m-°C): KormmyectBo
TENMoThl, MNepefaBaeMoe 3a eAVHWLY BPEMEHVM 4Yepe3d eauHULY nrowaam
U30TEPMUYECKON NMOBEPXHOCTY NPV TEMMNEPaTYPHOM rpagvieHTe, PaBHOM eAVHLE;

3 . 3 pacyeTHaas TennonpoBOAHOCTL: KoadhdmLUMeHT TennonpoBOAHOCTU
TENnoun3onsaLUOHHOTO MaTepuana B 39KCMNIyaTauMoHHbIX YCIOBUSX C y4eTOM ero
TeMNepaTypbl, BMAXHOCTW, MOHTAXHOMO YNOTHEHWS W HanMuus LWBOB B
TENoN30NALMOHHON KOHCTPYKLIMK;

3 . 4 naponpoHuuaemocts, #, wmr/(m-y-Ma): CnocobHocTe MaTepuana
nponyckaTb BoAsHbIE Napbl, COAEPXaLMeCs B BO3AyXe, Nogd AENCTBMEM Pa3HOCTU
WX NapumanbHbiX AaBMIEHWIA HA NPOTUBOMOSIOXKHBLIX MOBEPXHOCTSIX COsi MaTepuarna;

3 . 5Temnepartypoctoiikoctb: CnocoGHOCTb  MaTepuana  COXpaHATb
MexaHU4eckue CBOWCTBA MNpW MOBLILWEHUN WM MOHWKEHUM TemnepaTypbl.
XapakTepuayeTcs MnpefernbHbIMU TeMnepaTypamm MpUMEHEHUS!, MPU KOTOPbIX B
maTepuane oGHapyxuBaloTCs  Heynpyre aedopmauum  (Npy NOBbILLEHAN
TEeMNepaTypbl) UM paspyLlEHME CTPYKTYpPbl (MPU MOHWKEHUM TeMnepaTypbl) nog
CXVMAIOLLEN HarpysKom;


http://docs.cntd.ru/document/456044323
http://docs.cntd.ru/document/1200101310
http://docs.cntd.ru/document/456044323

3 . 6ynnoTHeHMe  TEeNMOU3OMSIUMOHHLIX  Matepuanos:  MoHTaxHas
XapakTepuCTVKa, OrMpedernsiowas MioTHOCTb TEMoU3ONsALMOHHOIO  Matepuarna
nocrie ero yCTaHOBKM B MPOEKTHOE MOSIOXEHE B KOHCTPYKUWUM. YNNoTHEeHWe
mMaTepuanoB XapakTepusyeTcsi KO3(hMLMEHTOM YMMOTHEHWS!, 3HAYEHe KOTOPOro
onpegernsaeTca OTHOWeHeM obbema marepuana Wi usgenus K ero obbemy B
KOHCTPYKLWK;

3.7 TenNoun3onsiUMOHHas KOHCTPYKUMS: KOHCTPYKLNSA, COCTOALAS U3 OfHOro
WM HECKOSIbKUX CIIoeB TennousonsLMOHHOrO MaTtepuana (usgenus), 3almTHO-
MOKPOBHOTO CIIOSi U 3MEMEHTOB KpenmneHus. B coctaB  TennovsonsuvoHHon
KOHCTPYKLMW  MOMYT BXOAUTb NApOU3ONSILUOHHBIN, NpefoXpaHUTENbHbIA 1
BblpaBHMBAOLLMIA CIIou;

3 . 8 MHOrocrnoMHass Tensou3onsLMOHHasA KOHCTPYKUUA: KOHCprKLl,I/Iﬂ,
COCTOALWAaA U3 AByX N 6onee croeB PasfiMYHbIX TEMJTON3ONALUOHHBIX MaTtepuarnos;

3.9 NOKPOBHbIN CION: DNEMEHT KOHCTPYKLMW, YCTaHABIMBAEMbI NO HAPYXHOM
NOBEPXHOCTW TEMIOBOW M30NALUM ANS 3aLLMTbl OT MEXaHUYECKUX NOBPEXOEHWUA U
BO34EVCTBUSI OKPYXaloLLen cpeabl;

3.10 NapomU30NALMOHHBbIN CrON: ONEMEHT TEMIOM3OMSLMOHHON KOHCTPYKLMUM
obopynoBaHMs M TpyOOMpPOBOAOB C  TEMMEPATYPON HWkKe TemnepaTypbl
OKpyXatollen  cpefbl, NPEeAOXPaHSIOLMA  TENMOU3ONSALMOHHBIA  Crio  OT
NPOHVKHOBEHWSI B HEE NapoB BOAbl BCNeACTBME pa3HOCTU NapumarnbHbIX AaBneHui
napa y XorfogHon NoBEPXHOCTU M B OKPYXaloLLen cpeae;

3 . 1 1 npeaoxpaHUTeNbHbIN cno:  OnemMeHT  TENnou3ossiLMOHHbIN
KOHCTPYKLMW, BXOASILLMIA, KaKk MpaBuno, B COCTaB  TENsiou3onsLVOHHON
KOHCTPYKLMM Ana obopyaosBaHus n TpybonpoBOAOB C TEMNepaTypon NOBEPXHOCTH
HWXe TemMnepaTypbl OKpyXatoLlei cpefbl C LEenbio 3alyTbl NapoM3OMsaLMOHHOMO
CNost OT MeXaHUYECKMX NOBPEXOEHUIA;

3.12 TemnepatypHble Aedopmauumn: TenrnoBoe paclLMpeHVe unmn cxatue
N30MMpYyeMOoi MOBEPXHOCTM W  3NIeMEHTOB KOHCTPYKLUMM NoA  BO3AeNCTBMEM
M3MEHeHNs TemnepaTypHbIX YCMOBUIA MPU MOHTaXe M 3KCcnnyaTaLum n3onupyemoro
00beKTa;

3.13 BblpaBHUBAOWUIA CrON: JNEMEHT TENSOMU3ONALMOHHONW KOHCTPYKLMH,
BbINOMHAEMbIA M3 yNpyrMX  PYSOHHbIX UMM NACTOBbLIX  MaTepuaros,
yCcTaHaBnMBaeTCs Nofd MSArKWA NOKPOBHbBIV CMOW (Hanpumep M3 NakoCTEeKINoTKaHW)
[ONs1 BbIpaBHUBaHUS hOPMbI NMOBEPXHOCTY;

3.14 MapoBble U BoAsiHble CNyTHUKK: TpybonpoBodbl Manoro AuameTpa,
npeaHa3HavyeHHble 4ns oborpeBa OCHOBHOrO TpybonpoBoAa M pPacnornoXeHHbIe B
06LLel ¢ OCHOBHBIM TPY60MPOBOAOM TEMIOM3OMNSLMOHHOM KOHCTPYKLIUW.

(BeeneH gononHutensHo, Nam. N 1).

4 O6wue nonoxeHus

4.1 TennousonsiuMoHHas KOHCTPYKUUS [OikHa obecrneyuBaTb napameTpbl
TEMMOXOIIOAOHOCUTENS MpY  3KCTyaTauuy, HOPMAaTMBHBIA YPOBEHb TEMroBbIX
notepb obopygoBaHuem U TpybonpoBogamu, GesonacHyl [Ans  YeroBeka
TEMNEPATYPY UX HAPY>XHbIX MOBEPXHOCTEN.

4.2 KOHCTpYKLMM TENMOBOW U3omnsiLum TpybonpoBoA0B 1 060pyA0BaHUs AOMKHbI
oTBeYaTb TpeboBaHUSAM:

9HEeproaeKTUBHOCTU - WMETb  OMNTUMarbHOE COOTHOLLEHWE — Mexay
CTOMMOCTbI TENSIOU3OMNSALMOHHOW KOHCTPYKLMM U CTOMMOCTbLIO TEMMOBbIX NOTEPb
Yepes M30oMALMI0 B TEYEHUE PACYETHOIO CPOKa aKCNIyaTaLuy;

9KCMNyaTaLMOHHOW HafEXHOCTW W [ONTOBEYHOCTU - BblAepivBaTbh 6e3
CHWXEHUS1  TEMro3alMTHbIX CBOWCTB U pa3pylleHusi  3KCyaTaluoHHble
TemnepatypHble, MexaHU4eckue, XumMmMYeckue U Apyrue BO3AEUCTBUS B TEYEHUe
pacyeTHOro cpoka aKcryaTaluy;

6e3onacHOCTW AN OKpyXaloLel cpefbl M 0BCnyX1BaloLLEro nepcoHana npu
KCnnyaTauum 1 yTunmaauuv.

Matepwuarbl, UCMonb3yeMble B TENOU3OMALMOHHBLIX KOHCTPYKLUSIX, HE [OMKHbI
BblAENATb B MpoLEecce 3KChryaTauuu BpeaHble, MOXapoonacHble  ©
B3pbIBOOMACHbIE, HEMPUSTHO MNaxHyle BelecTBa, a Takke 6onesHeTBOpHble
GakTepun, BUpYyCbl U TPUOKW, B KOMMYECTBaX, MPEBbILLALWYMX NpeaernbHO
[0MyCTUMbIE KOHLLEHTPaLUK, YCTAHOBMEHHbIE B CAHUTAPHbIX HOPMaX.
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43 Tpu BbiGOpe MaTepuarnoB U U3LENWil, BXOAAWMX B COCTaB
TENNOU30MALMOHHBIX  KOHCTPYKLMIA ONf  MOBEPXHOCTEW C  MOSIOXUTENbHBIMU
Temnepatypamu TennoHocutens (20 °C u BbllLe), CneayeT yuuTbiBaTh criegyolwme
hakTopbl:

MecTopacnosioxeHue nsonmpyemoro obbekta CIM 131.13330;

TemMnepartypy M30onMpyemoli NOBEPXHOCTU;

Temnepartypy OKpyxatoLLeii cpefbl;

TpeboBaHWsA NoxapHon 6e3onacHocTy;

arpeccuBHOCTbL  OKPYXalolie cpedbl UMW BeLeCTB, COAepXalmxcs B
n3onupyemMblix o6 bLeKTax;

KOPPO3MOHHOE BO3AENCTBUE;

maTtepuarn NoBepXHOCTW U30NIMPYEeMOro 06 bekTa;

OONYCTUMbIE Harpy3Kku Ha 30SMpYEMYHO NMOBEPXHOCTb;

Hanuuue BUGpaLumM 1 yaapHbIX BO3AEWCTBII;

Tpebyemyto A4ONTOBEYHOCTb TENSOU3ONALMOHHON KOHCTPYKLIMK;

CaHUTapHO-TUIMEHNYeCcKne TpeboBaHNS;

Temnepartypy NpYMeHEHUst TENNOU3OIIALMOHHOTO MaTepuana;

TENNONPOBOAHOCTb TEMIOM30MSLMOHHOMO MaTepuana;

TemnepaTypHble AedopMaLn N30mMpyeMblX NOBEPXHOCTEN;

KOHMrypaLmsi u pasmepbl U30nMpyeMoi NoBEpXHOCTY;

YCOBUS MOHTaXa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb U1 Ap.);

YCMOBUSA EMOHTaXa U yTUnmsauum.

Tennov3onsuMoHHasi  KOHCTPYKUMS — TpyOOMpoOBOAOB — TEMMOBLIX — CETEN
noa3emMHon 6eckaHanbHON NPOKNaAKN AOMKHA BblAepuBaTh 6e3 paspyLLeHns:

BO3AENCTBWE IPYHTOBbLIX BOA;

Harpy3Kku OT Macchbl BbILLENEXALLErO rPyHTa 1 NPOXOASILLEro TpaHcnopTa.

Mpy BbIGOpE TENNOM3ONALMOHHLIX MaTepuanoB W KOHCTPYKUMA  Ans
noBepxHOCTeW ¢ Temnepatypow TennoHocuTens 19 °C u Hwke n oTpuuaTensHon
TeMnepaTypor AOMNOMHUTENLHO CreAyeT Y4YUTbIBaTb OTHOCUTESNbHYIO BIAXHOCTb
OKpYXaloliero  BO3AyxXa, a Takke BIaXHOCTb W NapornpoHULaemMocTb
TENoN3oNALMOHHOMO MaTepuana.

(N3meHeHHas pepakums, Uam. N 1).

44 B cocTaB KOHCTPYKLMM TEMnoBOW WM30MsSuuM ANns  MOBEpPXHOCTENW C
MOSIOXUTENBHOM TemnepaTypoll B KadecTBe 00S3aTernbHbIX 3NIEMEHTOB [OIMKHbI
BXOAUTb!

TENNOU30NALMOHHBIN CIOW;

NMOKPOBHbIV CIOW;

3MEMEHTbI KPENseHust.

45 B cocTaB KOHCTPYKLMM TEMmnoBOW W30MsSiuuM ANns  MOBEPXHOCTEN C
oTpuLaTensLHON TeMmnepaTypon B kavecTBe 00s3aTenbHbiX 3M1EMEHTOB [OIDKHbI
BXOOUTb:

TENNoM3onALNOHHbIN CIION;

NapoV30sILMOHHBIN CIIOW;

NOKPOBHbIV CIOWA;

3MIEMEHTbI KpenseHus.

Mapon3onsaumoHHbIN Ccrnov cregyeT npegycmaTpuBaTh Takxke npu Temnepatype
U30MNMpyeMoin MoBepxHOCTM Hwxe 12 °C. YCTPOMCTBO NapoM3ONsiLMOHHOIO CIIos
npu Temnepatype Bbiwe 12 °C crneayet npegycmatpuBaTh Ans obopynoBaHust n
TpybONpoBOAOB C TeMMepaTypol Hke TemrepaTypbl OKpyxatoliei cpefbl, ecrnm
pacuyeTHas TemnepaTtypa M30nMpyemMon MOBEPXHOCTW HWXe TemnepaTtypbl "TOYKM
pochbl" Npu pacyeTHOM AaBNEHUM N BMaXHOCTU OKPYXKatOLLEro BO3Ayxa.

Heobx0aMMOCTb  YCTaHOBKM  NapOU3ONSLMOHHOMO Criosi B KOHCTPYKLMM
TEnnoBowv M3onALMK 411 NOBEPXHOCTEN C NepeMeHHbIM TemnepaTypHbIM PEXUMOM
(oT "nonoxuTensHon" K "oTpuuaTtensHoi" M HaobopoT) onpeaensieTcs pacyeTom
ANA UCKIIOYEHUA HAKONMNEHUA BMarn B TENSION3O0MALMOHHOM KOHCTPYKLIA.

AHTVKOPPO3WOHHbIE MOKPbITUS N30MMPYEMOiA NMOBEPXHOCTU He BXOAST B COCTaB
TENNOU30NALMOHHBIX KOHCTPYKLWNA.

4.6 B 3aBNCMMOCTU OT MPUMEHSIEMbIX KOHCTPYKTUBHbIX peELLeHUii B COCTaB
KOHCTPYKL MW AOMOSHUTENBHO MOTYT BXOOUTb:
BblpaBHVBAIOLLMIA CIIOW;
npegoxpaHUTEerbHbIN Crow.
MpepoxpaHuTenbHbIN Crion criegyeT npegycMmaTpvBaTe NpU  NPUMEHEHWM
MeTanM4eckoro MOKPOBHOrO Cros  AnA  NpeaoTBpalleHnst  MoBpexaeHus
Napou30nALMOHHBLIX MaTepuarnos.

5 TpeboBaHusa K maTepmanam M KOHCTPYKLUAM
TensIoBOM U3onsauum

5.1 B KOHCTpyKuusix Tennousonsiuum obopyaoBaHust u TpybonpoBodoB C
TemnepaTypamu coaepxallmxcsi B HUX BellecTB B AuanasoHe ot 20 go 300 °C ans
Bcex cnocoboB npoknagkW, kpome 6eckaHanbHOW, crnegyeT  NpUMEHSTb

TENMoM30NALNOHHbIE MaTepuarbl U U3Oenvsi ¢ NIoTHOCTLIo He Gonee 200 kM3 1
KO3(phMLIMEHTOM TENMONPOBOAHOCTU B CYXOM COCTOSIHUM He Gonee 0,06 BT/(m-K)
npv cpefHe Temnepatype 25 °C. [lonyckaeTcs NpUMeHeHne ac6ecToBbIX LLHYPOB
AN usonauum TpybonpoBoAoB YCNOBHLIM MPOXOAOM A0 50 MM BKIIOYUTENBHO.

BbiGop TennousonsiLMOHHOTO MaTepuana Anst KOHKPETHOM  KOHCTPYKLMW
OCYLUECTBIAETCA HA OCHOBAHUM TEeXHWYECKUX TpebOBaHWUN, W3MOXEHHbIX B
TEXHUYECKOM 3a1aHUM Ha NPOEKTUPOBAHWE TENSIOBOW U3OMSLIUN.
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52 B «kavecTBe nepBOro TENOU3OMALMOHHOIO CMOSi  MHOMOCIIOMHbIX
KOHCTPYKLMIA Tennonsonsauum obopyaoBaHus 1 TpybonpoBodoB ¢ TeMnepaTypamu
coaepxalmxcs B Hux BellecTB B AuanasoHe oT 300 °C u Gonee ponyckaertcs
NPUMEHSITb TEMNMOU3ONSALMOHHbIE MaTepuanbl U U3Aenusi ¢ NNOTHOCTbIO He Gonee

350 kr/M3 1 KO3PMLUEHTOM TENNONPOBOAHOCTM NpU cpeaHer TemnepaType 300
°C He 6onee 0,12 B1/(m-K).

5.3 B KkauecTBe BTOPOrO M TOCMEAYIOWMX TENOUIONALMOHHBIX CIOEB
KOHCTPYKLMIA Tennousonsauum o6opynoBaHus 1 TpyGonpoBoaoB C TemnepaTtypon
copepxauwxcs B Hux BewectB 300 °C n 6onee ans Bcex cnocoboB Npokragku,
Kpome GeckaHanbHOW, creayeT NpPUMEHSTb TEnSoM3onALUMOHHbIE MaTepuarsl U

u3genmMss C MMoTHOCTblo He 6Gormee 200 Ki/M3 M KOs ULMEHTOM
TENNonpoBOAHOCTM Npy cpeaHelt Temnepatype 125 °C He 6onee 0,08 B1/(m-K).

54 [Ona Tennou3onsumoHHOro Cfiosi TPyOOmnpoBOAOB C  MOSOXUTENbHON
Temnepatypoi npu 6eckaHanbHoW Mpoknaake crneayet NpUMeHsTb maTtepuarnsl ¢

NrnoTHocTblo He Gonee 400 kr/M3* U TennonpoBofgHocTbIO He Gonee 0,07 BT/(MK)
npu Temnepatype matepuana 25 °C 1 BNaxHOCTY, YKa3aHHO! B COOTBETCTBYIOLLMX
roCyAapCTBEHHbBIX CTaHAapTaX UM TEXHUYECKMX YCIOBUSIX.

5.5 [Ons Tennou3onaunoHHoro crios obopydoBaHusi M TpybGonpoBogoB C
oTpuuaTenbHbIMU - TemnepaTtypamy  crieayet MpYMEHATb  Tension3onsUMOHHbIe

matepuanbl M u3genMsi C MroTHocTbio He 6Gomee 200 Kr/mM3 U pacuyeTHOM
TENMONpOBOAHOCTLIO B KOHCTPYKUuM He Gonee 0,05 BT/(M'K) npu Temnepatype
BeLecTB MuHyc 40 °C u BbiLwe 1 He 6onee 0,04 BT/(m°K) - npy muHyc 40 °C.

Mpn BLIGOPe MaTepuana TEnnoM3ONALMOHHOMO Crosi  MOBEPXHOCTU C
Temnepatypon ot 19 pgo 0 °C cregyeT OTHOCWUTb K MOBEPXHOCTSIM C
oTpuLaTensbHLIMU TEMNepaTypamu.

5.6 CooTBeTCTBUE maTepmaros, NPUMEHSIEMbIX B kayecTBe
TEMNION3ONALUMOHHOTO W MOKPOBHOTO CFIOEB B COCTaBe  TEMMOU3OMNSLMOHHBIX
KOHCTpYKLWiA obopynoBaHus u  TpybonpoBodoB, TpeGoBaHWSIM K KayecTBy
NPOAYKLINW, CaHUTapHO-TUTMEHNYECKUM TpeboBaHUSM 1 TpeGoBaHWSIM MOXapHOK
6esonacHoCTM [JOMKHO GblTb  MOATBEPXOEHO —pe3yrbTaTtamu  UCTIbITaHu,
BbIMONHEHHbIX aKKPeAMTOBaHHbLIMW OpraH13aLVisiMu.

5.7 KoHCTpyKuus Tenrnosov wusonsuum TpyGonpoBodoB npu BeckaHanbHOM
npoknagake AoipkHa obnaaaTe NPOYHOCTLIO Ha cxaTtue He meHee 0,4 MMa.

Mpy GeckaHanbHOM Npoknagke TennoBblX CeTel creayeT npenMyLLecTBeHHO
NPUMEHATb NPeABapuUTeNibHO WM30MMPOBaHHbIE B 3aBOACKMX YCIOBUSX TPyObl C
y4eToM [ONyCTUMONM TeMnepaTypbl NPUMEHEHUS1 TENSOU3ONSLMOHHOIO MaTepuana
1 TemnepaTypHoro rpadwmka paboTbl TENMOBLIX CETEN.

MpuMeHeHve 3acbiNHOW M3onaLuMM TpybonpoBOAOB NpU NOoA3eMHON Npoknagke
B KaHanax n 6eckaHanbHo He JonyckaeTcs.

5.8 [lpu 6GeckaHanbHOW Mpoknagke nNpeaBapuUTeSlbHO — U3ONMPOBaHHbIE
TpyOOMnpoBOAbl C M30NSUMEN U3 MEHONoNMypeTaHa B MONMATUIIEHOBOW oboroyke
[OMKHbI ObITb CHabXeHbl CUMCTEMOW OnepaTMBHOTO AUCTAHLIMOHHOTO KOHTPOMNst
BnaxHocTu nzonsauum (OK).

5.9 He ponyckaetcs npumeHsiTb acbecTocodepxalme Tennon3onsiLuoHHbIe
mMaTepvanbl  AfsS KOHCTPYKUMA  TennoBon  u3onsumm  obopygoBaHus 1
Tpy6onpoBogoB C OTpuLaTENbHbIMM TeMnepaTypaMy COAEPXALMXCS B HUX
BELLECTB W ANa U30MsLMM TPyOONpOBOAOB NOA3EMHON MPOKMaAKMU B HEMPOXOAHbIX
KaHanax.

5.10 Mpu BbIGOpE TENMOU3OMSALMOHHBIX MaTepuarioB M MOKPOBHbLIX CIIOEB
criefyeT yuuTbiBaTb CTOWKOCTb 3MEMEHTOB TEMMOM3ONSILMOHHON KOHCTPYKLMK K
XUMMYECKN arpecCUBHbIM (haKTOpaM OKPYXAOLEN cpedbl, BKIOYasi BO3MOXHOE
BO3JeliCTBUE BELLECTB, COAEPXaLMXCS B U30MMPYyEMOM OGBEKTE.

He ponyckaeTcsi npUMEHeHNEe TENSOM30MALMOHHBIX MaTEPUarioB, COAEPX)aLLMX
opraHuyeckvMe BellecTBa, AN U3OMAUMM  KOHCTPYKUMIA  oBopydoBaHus U
TpybonpoBOAOB, COAEPKALLMX CUMbHBIE OKUCTMTENN (XKMAOKMWIA KMCTopos).

Ons MeTannm4eckux MOKPbITUIA [OormkHa npeaycMaTpvBaThCs
aHTUKOPPO3UOHHas 3aumTa unM BblOGMpaTbCa MaTepuar, He MoaBEepKeHHbIN
BO3EMCTBUIO arpeCCUBHOW Cpeabl.

5.11 [Ons obopynooBaHust 1 TpybonpoBOAOB, MOABEPraloLmMXCs yaapHbIM
BO34ENCTBUAM M BUOGpaLuM, PEKOMEHAYETCS MPUMEHsSITb TEnron3onsiLMOHHbIE
U3genust Ha OCHoBe 6a3ansTOBOMO CYMEPTOHKOro WM ac6ecToBOrO BOSIOKHA UIu
Opyrve  matepuarnbl, BUGPOCTOMKOCTb KOTOPbIX B YCIOBUSIX 3KCMIyaTauuu
NOATBEPXOEHA pesynbTaTaMy WCMbITaHUA, BbIMNOSHEHHBIX aKKPeAUTOBaHHLIMM
opraHv3aumsmu.

[na o6bekToB, NofBepratoLyxcs BUGpaL K, NpU NPUMEHEHUN LUTYKaTYPHbIX
3aLMTHBIX MOKPLITUA  CredyeT  MpeaycMaTpuBaTh — OKIEWKY — LITYKaTypHOro
3aLLYTHOrO MOKPLITUS C MOCTIEAYIOLLEN OKPACKOW.



512 Tlpu npoekTypoBaHUM OBBLEKTOB C  MOBbLILEHHBIMA  CaHUTapHO-
TUMMEHNYECKUMM TPEGOBaHUAMU K COAEPXAHWIO MbiMM B BO34yXE NOMELLUEHUA B
KOHCTPYKLMSIX TEnroun3onaumm He [OOMnyckaeTcs MNpUMEHEHWe MaTepuaros,
3arpA3HAIOLLMX BO3AYX B NOMELLEHUSAX.

PekomeHayeTcA npuMeHeHWe Tenmnou3OoNsAUMOHHBIX UW3QEenuiA Ha OCHOBE
MVHeparbHOM BaTbl C AMAMETPOM BOSIOKHA He Gonee 5 MkM, usgenuin u3
CYNepTOHKOrO CTEKIOBOMOKHa B OOKMagKax Cco BCEX CTOPOH U3 CTEKIISIHHOM unm
KPEMHE3eMHON TKaHW W Nopa repMeTUYHbIM 3aLMTHBIM MOKPbITUEM WM APYrMX
maTepuanoB, COOTBETCTBME KOTOPbIX YKa3aHHbIM CaHWUTapPHO-MUIMEHNYECKUM
TpeboBaHMSM  NOATBEPXOEHO  pesyrnbTaTamy  WUCMbITAHWA,  BbIMOMHEHHbIX
aKKpeaUTOBaHHBIMM OpraHM3aLsiMm.

513 B  KOHCTPYKUMSX TEennoBoW W30MAuWUM, NpeAHa3Ha4YeHHbIX  Ans
obecneyeHnss 3agaHHOM TemnepaTypbl Ha MOBEPXHOCTUM M3OMNALMM, B KadecTBe
MOKPOBHOIO CMOsi pEKOMEHAYETCS MPUMEHSTb MaTepuarbl CO CTEMNEHb YepHOTbI

He Hwke 0,9 (C KoadpdmLMeHTOM M3nyyeHust He Huxe 5,0 BT/(M2-K4).

5.14 He ponyckaeTcsi MpUMeHeHWe MeTannMYeckoro MOKPOBHOTO COsi Mpu
nogsemHon ©GeckaHanbHOM Mpokragke W npokragke TpybonpoBogoB B
HEMPOXOAHbIX KaHarnax.

MOKPOBHBIA CMO U3 TOHKONMCTOBOTO MeETanna C HapyXHbIM MOMMMEPHbLIM
MOKPLITUEM HE [OMyCKaeTCsl MNPUMEHSTb B MeCTax, NOABEPXEHHbIX MPsSIMOMY
BO3ENCTBUIO COMNHEYHbIX NyYe.

5.15 TokpoBHbIA  cro  doryckaeTcss  He  npegycmatpuvBatb B
TEMMON3ONSILMOHHBIX KOHCTPYKLUMAX Ha OCHOBE W3AENUA U3  BOJIOKHUCTbIX
MaTepuarnoB C MOKPbITUEM (K3LLMPOBAHHbIX) W3 anioMUHMEBOW OrbIvM WK
CTEKMOTKaHW (CTEKNOXOomncTa, CTEKMOPOroXv), BCMEHEHHOTO  CUHTETU4ECKOro
Kayyyka W BCMEHEHHOro MOMMaTUNeHa AN WU3oNMpyembiXx — O6BLEKTOB,
pacronoXeHHbIX B MOMELLEHWsIX, TOHHeNsIX, noABanax u Yepaakax 3haHuii, U npu
KaHasibHOM Npoknagke Tpy6onpoBoaoB.

(N3meHeHHas pepakums, Mam. N 1).

5.16 Yvcno crnoeB NApOM3ONALMOHHOIO MaTepuana B TEnou3oNnsALUOHHbIX
KOHCTPYKUMAX Ansa  obopyaoBaHWs W TpyGONpoBOAOB C  OTpULaTENbHbIMU
TeMnepaTypaMu COAEPXKALLMXCA B HUX BELLECTB PEKOMEHAYETCS MpuUHUMATb Mo
npunoxexuio b (Tabnuua 6.4).

(N3meHeHHas pepakums, Mam. N 1).

Tabrmua 1 (UckntodeHa, Mam. N 1).

5.17 Tpu NPUMEHEHUN TEMMOU3ONSALMOHHBIX MaTepuarnioB M3 BCMNEHEHHbIX
nonMMepos c 3aKpbITbIMM nopamu HeobxoAMMoCTb NpUMEHEeHUs
Napor30sALMOHHOIO criosi AorkHa 6blTb 06ocHoBaHa pacyeToM. [Mpu ncknoveHum
Napou30rsLNOHHOTO Criosi criedyeT npeaycMaTpuBaTh FepMeTU3auuio  CTbIKOB
usgenuini MaTepuanamu, He NPoMyCKaLLyMM BOASIHbIE Napbl.

5.18 TennounsonsauMoHHbIE KOHCTPYKLIUM M3 MaTepuarnos C rpynnon roproyecTu
'3 n I'4 He ponyckaeTcs npegycmaTpusaTh Ans 06opynoBaHus u TpybonpoBoaoB,
pacnonoXeHHbIX:

a) B 3[aHusix, Kpome 3aaHui IV cTeneHu OrHecTOWKOCTW, OAHOKBapPTUPHbIX
XUMNbIX OMOB Y OXNaXAaeMblX MOMELLEHWI XOroANTbHNKOB;

6) B HapyXHbIX TEXHONIOTMYECKUX YCTAHOBKaX, KPOME OTAENbHO CTOSLIEro
obopynoBaHusi;

B) Ha 9cTakagax W ranepesx npu Hanuuum kabenei n TpybonpoBoaos,
TPaHCMOPTMPYIOLLWX roplodmMe BellecTBa.

Mpn aTom gonyckaeTcsi NpYMEHeHNe roploymnx matepuanos rpynnbl 3 unn M4
ans:

Napou30orsiILMOHHOO CrOos TONMWMHON He Bonee 2 Mm;

CIosi OKpacKW Unu NieHKu ToswmHol He 6onee 0,4 Mm;

MOKPOBHOTO ~ Crnosi TpybOoNpoBOAOB,  PACMOSIOKEHHbIX B TEXHUYECKUX
NoABarbHbIX 3TaXax W MOANOMbSX C BbIXOAOM TOMbKO Hapyxy B 3gaHusax | u i
CcTeneHen OrHeCTOMKOCTM NpU YCTPOWCTBE BCTaBOK ANMHOM 3 M U3 HEroproumx
maTepuanoB He 6onee Yyem yepe3 30 M ANMHBLI TPYGONPOBOAaA;

TENNou3onsALMOHHOIO COSA U3 3anMBOYHOMO MEHOMONMypeTaHa npy NOKPOBHOM
Croe 13 OLMHKOBAHHOW CTanu B HaPYXHbIX TEXHOIOMMYECKUX YCTaHOBKaX.

MokpoBHbIN croi 13 crnaboroptodmx matepuanoB rpynnel M1 un 2,
NPUMEHSIEMbIX AN HAPYXHbIX TEXHOMOMMYECKUX YCTaHOBOK BbICOTOM 6 M 1 Gornee,
[OMKeH BbITb HA OCHOBE CTEKIIOTKaHW.
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5.19 Tennoas wu3onauus TpybonpoBoaoB UM 06OpYAOBaHUS  [OMKHA
obecneyvBaTtb 6e3ycrnoBHoe BbINONHeHWe TpebGoBaHWU Ge30nacHOCTU U 3aLmThbI
OKpyXXatoLLien cpeabl.

[ns  Tpybonposoaos Hafa3eMHoN npoKnagku npu npymMeHeHun
TENnou3oNsILUOHHBIX KOHCTPYKLUMA M3 roptoumx matepuanoB rpynnbl 3 un 4,
cnepyet npefycMaTpuBaTth:

BCTaBKW AJNMHON 3 M M3 Heroprouux matepuanoB He 6onee yem yepes 100 m
ASMHbI TpyBonposoaa;

Yy4acTKM TEnsioM30NALMOHHLIX KOHCTPYKLMA M3 HEroproumnx MaTepuanos Ha
paccTOsiHUM He MeHee 5 M OT TeXHONOTMYECKMNX YCTaHOBOK, COAEPKaLLMX roproyne
rasbl ¥ XMOKOCTU.

Mpy nepeceveHun TpyGOMNPOBOAOM NPOTUBOMOXAPHOW Nperpagdbl creayet
npegycMaTpuBaTh TEMMOU3ONALMNOHHBIE KOHCTPYKLIMM U3 HEFOPHOYMX MaTepuanos B
npegernax pasmepa NpoTMBOMNOXapHON Nperpaabl.

Mpy NpUMEHeHWN KOHCTPYKLWIA TensionpoBOAOB B TEMNMOBOW M30MAUMKM U3
roplouMx MaTepuarnioB B Heroptoyeir oboroyke [gonyckaeTcs He Aenatb
NPOTMBONOXapHbIE BCTABKU.

TpebGoBaHUs K noxapHoi GEe30MacHOCTU TEMNMOU3OSSLMOHHBIX KOHCTPYKLMIA
TpybonpoBoaoB TennoBbix ceTen onpeaenstoTcs no C 124.13330.

5.20 Onsa anemeHTOB 060pynoBaHus 1 TpybonpoBoaos, Tpebyoumx B npolecce
aKcnnyaTauum CUCTEMaTUYECKOro HabnioaeHusl, cregyeT npegycmatpuBaTh
c60pHO-pa3bopHble ChEMHbIE TEMMOU3ONALMOHHBIE KOHCTPYKLIUW.

CbeMHble TEenmnoM3OomnsLUOHHbIE KOHCTPYKLMWM [OMKHbI MPUMEHSITbCH  Ans
U30MSALMM  MIOKOB, (MaHLEBLIX COEAVMHEHU, apMaTypbl UM KOMMEHCaTopoB
Tpy6onpoBodoB, a Takke B MeCTax W3MEepPeHWn W MPOBEPKU COCTOSIHUA
U30MMPYEMbIX MOBEPXHOCTEN.

5.21 U3pemua n3 MuHepanbHON BaTbl (KaMeHHOW BaTbl M CTEKMOBOIIOKHA),
NpMMEHsiEMble B Ka4yecTBe TEMnou3onsuMoHHOro crost Ans Tpybonpososos
noA3eMHON KaHarnbHOW NPOKNaaKku, AomkHbl ObITb rMapodobU3npoBaHsbI.

He  ponyckaetcst NpUMEHEHVE  TEMnoM3OMNSILMOHHBIX  MaTepuarnos,
noABEPKEHHbIX AeCTPYKLMN NpU B3aMMOAEeNCTBUM ¢ Braroi (acbectocoaepxalias
MacTU4Hasi n3onsayms, nsgenvs WN3BECTKOBO-KPEMHE3EMUCTbLIE,
NeprMTOLEMEHTHbIE 1 COBENUTOBLIE).

522 Tlpu npoeKTUpPOBaHWM TEMMOBOW U30MsALMM  criegyeT  ydYuTblBaTb
BO3MOXHOCTb KOPPO3MOHHOrO BO3AENCTBUS TEMMOU3ONALMOHHOTO Matepuana umm
BXOASLMX B €r0 COCTaB XMMUYECKMX BELLeCTB Ha MeTannmyeckue noBepxHOCTU
obopynoBaHus n TpybonpoBodoB B MpUCYTCTBMM Brarn. B 3aBucumoctn o1
mMaTepvana  M30nMpyeMol  MOBEpPXHOCTW  (CTanb  yrmepoguctasi,  CcTanb
nerMpoBaHHasi, LBETHble MeTannbl M Cnfaebl) U Buaa Koppo3uu (OKUCreHwe,
LLenoYHas Koppo3usi, pacTpeckuBaHve Noj, HanpsXkeHnem) B TEXHUYECKOM 3a4aHnm
Ha npoekTMpoBaHWe crefyeT ykasbiBaTb TpeboBaHWs MO OrpaHUYeHWo
cofepaHusi B TENIOU3ONALMOHHOM MaTtepuane BOAOPaCTBOPUMBIX XIOPWAOB,
gropuaos, cBo6oAHbIX Lenovel u pH matepuana.

5.23 Tennosasi usonsuus TpybonpoBoAoB C 0GOrpeBaloLMMN X CRYTHUKaMM
npegycMaTpuBaeT WX COBMECTHYIO MPOKNagky B OOLUEn Tenrou3onsu1OHHON
KOHCTPYKUUN. KOHCTPYKTVBHbIE peLUeHWst TEennoBOW M30MAUMKM OnpeaenstoTcs
YUCIIOM CNYTHMKOB U WX PacnornioXeHWeM OTHOCUTENbHO TpybonpoBoaa B
KoHCTpyKUMW.  [pumeHsitoTcst  cucTembl  oborpeBa,  MpeaycMaTpuBatoLLye
YaCTWU4HBLIN U NOMHbLIM oborpes Tpybonposoaa. [ns NosbileHNs 3dPeKTUBHOCTM
TennoobmMeHa Mexay CrnyTHUKOM M TPyBonpoBOAOM NPUMEHSIIOTCH KOHCTPYKTUBHbIE
peLleHus (pacnopku, nogknagku), obecnevunBatoLLme MakcumansHoe
ucnornb3oBaHne TennooTaaroLLe NOBEPXHOCTU CnyTHUKa "
TENnoBOCMPUHUMALOLLIE  MOBEPXHOCTW  TpybonmpoBoja B MPOCTPaHCTBe,
OrpaHN4EHHOM  TEMIOU30SIALMOHHON KOHCTPYKLMER. [N CHWKEHUs TenmnosbIxX
noTepb 4epe3 Yy4acTOK TEennou3oNnALMOHHON KOHCTPYKLMW, KOHTaKTUPYIOLLMIA C
BO34YyXOM B MPOCTPAHCTBE, OrpaHNY4EHHOM TEMION3OMNALIMOHHOM KOHCTPYKLMEN, 3a
CYET YMeHbLUEHUS paAuvaLMOHHON COCTaBMSIOLLEN TEenroBoro MOTOoKa, MoryT
NPUMEHSITLCA BHYTPEeHHWE 0BKNaaku (3kpaHbl) U3 anioMUHMEBOW (hoMbM TOMLLMHOM
0,1 MM unM onNbIMPOBaHHBIX JMCTOBLIX M PYIIOHHBIX MaTepuarioB, C YY4eTOM
[0MNyCTUMOW TeMnepaTypbl UX NPUMEHEHMS.

(BBeneH pononHutensHo, Uam. N 1).

6 NMpoekTnpoBaHMe TensIOBOW U30NALUN

6.1 PacyeT TONWMHBLI TENSOU3OMNSALMUOHHOIO CrOs NO HOPMUPOBAHHOWM
NAOTHOCTM TENIOBOrO NOTOKa™

* MIameHeHHas pegakums, Mam. N 1.
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6.1.1 HopMbl NNOTHOCTM TEMNMOBOIO MNOTOKa Yepes3 U30NMpPOBaHHYH NOBEPXHOCTb
06beKToB, pacnonoxeHHbIx B EBponeiickom permoHe Poccum, cnegyet npuHumMaTh:

0ns obopydosaHusi u mpy6ornpo8odos C MooKuUMesbHbIMU memrepamypamu,
PacronoXeHHbIX:

Ha OTKpbITOM BO3ayxe - no Tabnmuam 2 u 3;

B MOMeELLEHWM - Mo Tabnmuam 4 n 5;

0ns obopydosaHusi u mpybornposodos ¢ ompuyamerbHbIMU memrepamypamu,
PacronoXeHHbIX:

Ha OTKpbITOM BO3AYyXxe - no Tabnuue 6;

B MomeLLeHnm - no Tabnuue 7;

npu rpokiaoke 8 HeNnPOXO0OHbIX KaHanax:

ans TpybonposonoB ABYXTPYOHbBIX BOASHbLIX TENMOBLIX CETEN - NO Tabnvuam 8
no;

ANS NaponpoBOAOB C KOHAEHCATONPOBOAAMM MPU MX COBMECTHOW NpOKnaake B
HenpoxogHbIX kaHanax - no Taénuue 10;

ans  TpybonpoBoAoB  ABYXTPYOHbIX  BOASHBIX — TEMMOBbIX CETE  Mpu
6eckaHanbHol npoknaake - no Taébnmuam 11-12.

HopMmbl MROTHOCTM TENSIOBOrO MOTOKA AMsi TONCTOCTEHHLIX MeETarnnMyeckux
TpyGONpoBOAOB CrieayeT NPUHMMATBL MO YCNIOBHOMY AMaMeTpy, COOTBETCTBYIOLLEMY
CTaHAapTHLIM Tpyb6aMm TOro e HapyXHOro AuameTpa.

Mpy  npoekTMpoBaHWM  TENMOBOW  M30OMALMM AN TEXHOMNOTMYECKUX
TpyGOMnpoBoAOB, NPOKNaAbIBaeMbIX B KaHanax u 6eckaHarnbHo, HOPMbl MIOTHOCTH
TENIOBOro NOTOKA CredyeT NPUHMMATh Kak A8 TpyGonpoBOA OB, NPOKNablIBaEMbIX
Ha OTKPbITOM BO3AYXe.

6.1.2 Mpy pacnonoxeHnn N3onMpyemMblix 06BEKTOB B APYrUX PErvioHax CTpaHbl
crieflyeT yyuTblBaTb U3MEHEHUE CTOMMOCTM TEnnoTbl B 3aBWCUMOCTU OT paiioHa
cTpouTenbCTBa U cnocoba npoknagku TpybonpoBoga (MecTa YCTaHOBKU
obopynoBaHus):

HOPMbI MIIOTHOCTW TEMMOBOrO MOTOKa AJS MMOCKOW U LUMUMHAPUYECKON

NOBEPXHOCTEl C YCroBHLIM npoxodoM 6onee 1400 mm, ¢ ™€, onpeaenstoTcs no
chopmyne

reg _
g™ =gk, M
HOPMbI MNOTHOCTU TEMOBOrO MOTOKA AMA LMAMHAPUYECKON MOBEPXHOCTH C

re
ycrnoBHbIM npoxogom 1400 MM 1 MeHee, d; & , onpegenstoTcsa no dopmyrne

7% =qk, )

roe 4 - HOpMMpOBaHHas MOBEPXHOCTHAs! MIOTHOCTb TEMMOBOrO MoToka, BT/m2,
npvHMMaemMas no tTabnuuam 2-7;

¢; - HOPMUPOBAHHAs NMHEVHasi NOTHOCTb TEMIOBOrO NMoToka (Ha 1 M AfMHbI
uunuHapudeckoro obbekTa), BT/M, npuHumaemas no tabnvuam 2-12;

X - KO3(pMUMEHT, Y4UTbIBAOLWMA WU3MEHEHWE CTOMMOCTM TENNOTbl U
TEMNMON30NSILMOHHON KOHCTPYKLMM B 3aBUCUMOCTW OT paiioHa CTpOWUTEnbCTBa M
cnocoba npoknagku TpybonpoBoga (MecTa yCTaHOBKM 0OOOpyAoOBaHUsi), (CM.
Tabrmuy 13).

Tabrmmua 2 - Hopmbl NMOTHOCTM TennoBoro MoToka obopydoBaHWs U
TpYGOMNpOBOAOB C MONOXMTENbHBIMKA TeMrnepaTypaMu MNpy  pacnosiokeHUn Ha
OTKPbITOM BO34yxe M Yncne YacoB pabotbl 6onee 5000



YCrnoBHbIV Temnepartypa TennoHocurtens, °C
npoxoa,
Tpybonposoaa,
MM

20{|50 |/100([ 150/ 200|250 || 300 || 350 || 400 || 450 || 500 || 550 || 600

MnoTHOCTL Tennosoro notoka, Bt/m
15 4 19 17 (|25 |[35 |45 ||56 |68 |81 ||94 |/ 109|124 || 140
20 4 1|10 ||19 ||28 |39 ({50 [[62 ||75 ||89 || 103| 119|135|f 152
25 5 |[11 ||20 (|31 |[42 ||54 ||67 |81 |95 || 111 128]| 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 10121 (|38 [[55 |74 |93 |[114]| 136/ 159 183|208 | 235 (/263
150 11]123 (|42 [|61 |80 ||101|[132]| 156 182|209 | 238 | 267 || 298
200 141128 (|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
300 181[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 34167 | 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 471191 || 150|205 || 259 ([ 315 372| 430|490 552|616 || 681 || 749
1000 5211001 163|222 281 | 340 || 400 || 463 || 527 || 592 || 660 || 729 || 801
1400 701[133([215|/291| 364 || 439|514 || 591|670 750 || 833 || 918 || 1098




Bornee 1400 wn
nnockue
NOBEPXHOCTU

MroTHOCTb TEnnoBoro notoka, Br/m2

15127 ||41 ||54 |66 |77 |89 |[100( 110 134|153 174| 192

MpumeyaHue - MMPOMEXYTOYHbIE 3HAYEHWUS HOPM MIIOTHOCTM TEMSIOBOMO MOTOKA
crneayer onpeaensTe UHTePronsunen.

Tabrmuya 3 - Hopwmbl nnoOTHOCTM TennmoBoro rfoTtoka obopyaoBaHuA  ©
TpybONpPOBOAOB C MOMOXUTENbHBIMU TeMnepaTypamyi Mpyv  PacrnorioxeHun Ha
OTKPbLITOM BO34yxe 1 Yncne YacoB pabotbl 5000 1 MmeHee



YCrnoBHbIV Temnepartypa TennoHocurtens, °C
npoxoa,
Tpybonposoaa,
MM

20{50 ||100([ 150/ 200|250 (| 300 || 350 || 400 || 450 || 500 | 550 /600

MnoTHOCTL Tennosoro notoka, Br/m
15 4 |10 ||18 ||28 |38 (49 (61 |74 |87 | 102] 117|133 |[[150
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]127 (|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(139 (|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
350 271((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 471191 || 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 591112183248 312|377 || 443 || 511|581 || 652 || 725|800 |/ 877
1000 64123199269 339|408 || 479 || 552 || 626 || 702 || 780 | 860 || 941
1400 87| 165|264 || 355|444 | 532|621 [ 712|804 || 898 || 995 || 1092 || 1193




Bornee 1400 wn
nnockue
NOBEPXHOCTU

MroTHOCTb TEnnoBoro notoka, Br/m2

19135 ||54 ||70 |85 ||99 |[112([125(/ 141|158 174|191 | 205

MpumeyaHue - [MPOMEXyTOYHblE 3HAYEHWs HOPM MJSIOTHOCTU TEMMOBOrO MOTOKa
crneayer onpeaensTe UHTePronsunen.

Tabrmua 4 - Hopmbl NMAOTHOCTW TennoBoro notoka Ans obopyaoBaHus wu
TpybONpPOBOAOB C MOMOXUTENbHBIMW TeMrepaTypaMn Mpu  pacnonioxXeHun B
nomeLLeHnn 1 Yncne Yacos pabotbl 6onee 5000



YCrnoBHbIV Temnepartypa TennoHocutens, °C
npoxoa,
Tpybonposoaa,
MM

50/ 100|| 150200 || 250 || 300 || 350 || 400 || 450 || 500 || 550 || 600

MnoTHOCTL Tennosoro notoka, Br/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 1023 (|36 [[50 |64 (|80 [[96 |[114 (133 (152173 | 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
400 3672 ||106|139| 174|210 || 247 || 286 || 326 || 368 || 411 || 456
450 3978 || 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|| 1531200 || 247 || 295 || 344 || 395 || 448 || 502 || 558 || 616
800 61[118]| 169|220 (| 270 322|376 || 431 || 487 || 546 || 606 || 668
900 671301 1852391294 || 350 || 407 || 466 || 527 || 589 || 653 || 718
1000 7411411201259 318|377 || 438 || 501 || 565 || 631 || 699 || 768
1400 99((187|| 263|337 ||411|(485| 561|638 | 716 || 797 || 880 || 964




Bornee 1400 wn
nnockue
NOBEPXHOCTU

MroTHOCTL TEnnoBoro notoka, Br/m2

23|41 ||56 |69 |82 |[94 |[106)/ 118 130| 141|153 | 165

Mpumeyanme - MpPOMEXYTOUHbIE 3HAYEHWS HOPM MIOTHOCTM TENMOBOrO NOTOKa
crneayer onpeaensTe UHTepPronsunen.

Tabrmua 5 - Hopmbl NMoTHOCTM TennoBoro notoka Ans obopyaoBaHus wu
TpybONpPOBOAOB C MOMOXUTENbHBIMA TeMrepaTypaMn Mpu  pacnonioXeHun B
nomeLLeHum 1 Yncne Yacos pabotbl 5000 1 meHee



YCrnoBHbIV Temnepartypa TennoHocutens, °C
npoxoa,
Tpybonposoaa,
MM

50 (|100| 150|200 || 250 |/ 300 || 350 || 400 || 450 || 500 || 550 || 600

MnoTHOCTL Tennosoro notoka, Bt/m
15 6 16 |[25 |[35 ||46 |58 |71 ||85 |99 (114130 | 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 |([118]| 139|161 184|208 | 233
80 14 |32 |[49 |66 (|85 ||105|/126|148|171| 195|221 | 247
100 16 |[35 ([54 (|73 |93 | 115|137| 161|186 212|239 | 267
125 18 {139 |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|290 327 || 366 ||407
300 34 (|70 |/ 103]/136([170|[205| 241279/ 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 |[[114| 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(1221|/285([349((413|(479| 547 | 616|687 | 760 | 834
1000 89 ||170(/241|/309 |/ 378({447 (518|590 663| 739|816 | 896
1400 1201|226 || 318 || 406 || 492 || 580 || 668 || 758 || 850 || 943 || 1038 || 1136




Bornee 1400 wn
nnockue
NOBEPXHOCTU

MroTHOCTb TEnnoBoro notoka, Br/m2

26

46

63

78

92

105

119

132

145

158

171

190

Mpymeyanue - MpomexyTouHble 3HAaYEeHWsI HOPM NIIOTHOCTU TEMSIOBOrO NOTOKA
crneayer onpeaensTs UHTePnonsunen.

Tabmmua 6 - Hopwmbl

OTKPbLITOM BO37yxe

MrOTHOCTM TEMfoBOro MoToka AN 06OopyaoBaHWs 1
TPYGONPOBOAOB C OTpULATEMbHBIMM - TEMMepaTypaMm Mpu  PacrofioxeHnt Ha




YCrnoBHbIV Temnepartypa TensioHocutens, °C
npoxoa,
Tpybonposoaa,
MM

0 |[[-10{-20|-40 ||-60 ||-80 |(-100 |-120(/-140 ||-160 |(-180

[noTHOCTL TennoBoro noToka, Bt/m
20 3 I3 [|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 (256 |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 1|18 (|21 |[26 |28 ||31 ||34 |37 |39 |42 |45
500 19 ||21 (|23 |[27 ||30 ||33 ||36 (|38 |41 |44 |46
Bonee 500 MroTHOCTL TENMoBOro notoka, Br/m?2

11 |12 (|12 |[13 ||[14 ||[15 ||[15 |[16 |17 |[18 |19

MpumeyaHue - MpoMexyTouHble 3HaYEeHUst HOPM NIOTHOCTU TEMIIOBOMO NOTOKA

criepyeT onpeaAensTs UHTepronsLuve.

Tabrmua 7 - Hopmbl NroTHOCTM TensioBoro notoka Ans obopynoBaHus
TpYGOMNpOBOAOB C OTpUUATESbHBIMU TEMMepaTypamy Mpu  PacroniokeHun B
noMeLLeHNN



YCrnoBHbIV Temnepartypa TensioHocutens, °C
npoxoa,
Tpybonposoaa,
MM

0 |[[-10/-20|-40 ||-60 ||-80 ||-100 ||-120 (/-140 |-160 |(-180

MnoTHOCTL TennoBoro noToka, Br/m
20 5 |6 [|6 [|[7 (I8 |9 10 (|10 |[11 13 |14
25 6 [[7 |7 |8 |9 |[10 |[11 14 |16 |17 |20
40 7 (7 |18 ||9 |11 |12 (|13 |16 (|17 |19 |21
50 7 |8 [|9 |10 |12 |[13 |15 ||17 (|19 |20 |22
65 8 |19 |19 ({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 |11 ||[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
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 MroTHOCTL TENMoBoro notoka, Br/m?2

15 |16 ||17 (|18 |[19 |[19 |[20 |21 |22 (22 |23

MpumeyaHue - MpoMexyTouHble 3HaYeHUst HOPM NIOTHOCTU TEMIIOBOMO NOTOKa

criepyeT onpeaensTs UHTepronsLve.

Hopwmbi

NNOTHOCTM TennoBOro MNOTOKa 4Yepe3 MNOBEPXHOCTL wusonauun

Tpy6onpoBoAOB ABYXTPYOHLIX BOASHbLIX CETEN NMPU NOA3EMHON KaHanbHOMW

npoknagke

Tabrmua 8 -

Hopmbl
OBYXTPYOHbIX BOASIHbIX CETEW Npu  MNOA3EMHON

MAOTHOCTW TEMMoBOrO MoToka Ans Tpy6onpososos

npopomumTensHocTn paboTel B roa 6onee 5000 4

KaHanbHoW npoknagke u




YcnoBHbIli - npoxop || CpeaHerogosas Temneparypa TennoHocuTens
Tpy6onposoaa, MM || (nogatoLmii/obpaTHeiit), °C
65/50 90/50 110/50
CyMMmapHas IMHelHasi NAoTHOCTL TENOBOro NoToka, BT/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




Mpumevanns

1 PacyeTHble cpedHErofoBble TeMnepaTypbl BoAbl B BOASIHbIX TEMMOBbLIX
ceTsix 65/50, 90/50 n 110/50 °C cooTBETCTBYIOT TeMrnepaTypHbiM rpadmkam 95-
70, 150-70 n 180-70 °C.

2 I'Ipome)KyTquble 3Ha4YeHMa HOPM NIMOTHOCTW TEeNnrioBOro noToka crenyer
onpenenaTtb I/IHTepI'IOJ'IHLWIeVI.

Tabrmmua 9 - Hopmbl NMOTHOCTM TENMoOBOro noToka Ans TpybonposBoaos
OBYXTPYOHbIX BOASHbIX CeTel NpyM  NOA3EMHON KaHarnbHOW Mpoknagke u
npopgommTenbHOCTN paboTel B rog 5000 4 1 MmeHee



YCnoBHbIN  Npoxod
Tpybonposoaa, Mm

CpepnHerogoBas

Temneparypa

(nopatowmit/obpaTHeiit), °C

TennoHocuTens

65/50 90/50 110/50
CyMMapHasi iMHeHast NoTHOCTb TEMoBOro 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

Mpymevanue - cm.

npuMeyaHus K Tabnumue 8.




Tabrnmua 10 - HopMbl MAOTHOCTM TEMMOBOMO MOTOKA Yepes3 NOBEPXHOCTb M30MsALMK
napornpoBOfOB C KOHOEHCATOMPOBO4AMM MPU UX COBMECTHOW MpoKnagke B
HenpoxoAHbIX KaHarax

Y CnoBHbIN Mapo- || KoHpeHcato- || Mapo- || KoHgeHcarto- || Mapo- || KoHaeHcato- || Mapo- || KoHgeHcato- || Mapo- || KonaeHcaTo- || Mapo- || KoHgeHcato-
npoxoA, npoBoz || nposoa npoBog || npoBog npoBoz || nposoza npoBog || nposoa nposog || nposoa nposog || nposoa
Tpyb6onpoBoaos,
MM

PacueTtHasi TemnepaTtypa TennoHocutensi, °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
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 - - - -

MpviMeyaHue - MPOMEXYTOUHbIE 3HAYEHWSI HOPM MIIOTHOCTM TEMOBOTO NOTOKA CHeAyeT ONpPeaensTs UHTEponsLMeN.




Hopmbl nnoTHOCTM TennoBOro mMoToka Yepe3 MNOBEPXHOCTL W3ONALUKN
TpyOoONnpoBOAOB  ABYXTPYOHbIX BOASAAHLIX ceTeM NpU  NOA3EMHOM
6eckaHanbHOW Npoknapke

Tabnmua 11 - Hopmbl MROTHOCTM TEMMoOBOro NoToka Ans Tpybonposogos npu
noA3emMHoin GeckaHarnbHo Npoknagke U NPOAOIMKUTENBHOCTM paboThl B rof 6onee
5000 4



YcnoBHbIvi  npoxop || CpeaHeroposas Temneparypa TennoHocuTens
Tpybonposoaa, MM || (noaatowmit/obpatHeiin), °C
65/50 90/50 110/50
CymmapHas NiMHelHas NoTHOCTb TENMOBOrO 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

Mpyvmevanue - cm.

npuMeyaHus K Tabnuue 8.




Tabrmua 12 - Hopmbl NfioTHOCTU TENSIOBOrO MOTOKa Ans TPybonpoBoaoB Mnpwu
noa3emHol 6eckaHanbHoM NpPoKnagke U NPOAOIDKUTENbHOCTU paboTbl B rog 5000 Y

n MeHee



YcnoBHbIii  npoxop || CpeaHeropoast Temneparypa TennoHocuTens
Tpy6onposoaa, MM || (noaatowmit/obpatHeiin), °C
65/50 90/50 110/50
CymmapHas NiMHelHas NoTHOCTb TENMOBOTO NOToKa, BT/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

Mpymevanue - cm.

npuMeyaHus K Tabnuue 8.




Ta6numua 13

PaitoH Koadduument ¥

cTpouTenbcTBa
Cnocob6 npoknagku TpybonpoBOAOB Y MECTOPaCroSioXeHWe
obopynoBaHus
Ha B B 6eckaHanbHbI
OTKPLITOM || NIOMELLEHUY, || HENPOXOAHOM
BO3ayxe TOHHenNe KaHane

EBponevickas 1,0 1,0 1,0 1,0

yacTb Poccun

Ypan 0,98 0,98 0,95 0,94

3anagHas 0,98 0,98 0,95 0,94

Cubupb

BocTouHas 0,98 0,98 0,95 0,94

Cubupb

OanbHnii Boctok || 0,96 0,96 0,92 0,9

PawioHbl KpawiHero || 0,96 0,96 0,92 0,9

CeBepa 7]

NpUpPaBHEHHbIE K

HWM MECTHOCTU

6.1.3 PacuyeTHble XapaKTEPUCTMKM TEMNMOU3ONALMOHHBIX MaTepuarnoB U
usgernuin, npuMeHsieMblX Ans  u3onsuum  obopydoBaHust U Tpybonposodos
HaA3eMHOW 1 NOA3EMHOI NPOKMafoK CrieAyeT NpUHUMaTh C Y4eTOM NMOTHOCTU B
KOHCTPYKLIMW, BN@XHOCTW B YCIOBUSIX 9KCMyaTaLuu, LUBOB W BIMSHUS MOCTMKOB
XOrioAia 3IEMEHTOB KPEMeHusl.

KoadhdmumeHT  TenronpoBOAHOCTM  YMIOTHSIOWLMXCA — MaTepuanoB  Mpu
ONTUMarnbHOMN MNMOTHOCTM B  KOHCTPYKUWW crefyeT MpUHMMAaTh MO AaHHbIM
CepTUPMKALIMOHHBIX UCMLITAHUA UMW MO AaHHbIM, NPUBEAEHHLIM B CMPaBOYHOM
npunoxexun b.

6.1.4 Tpu 6GeckaHanbHOW npokragke TPyOONpoBOAOB TEMroNpPOBOAHOCTb

OCHOBHOTO  Criosl  TEMMIOMU3ONALMOHHON  KOHCTPYKLUMM, Aj, OMNpeaensercs mno
dopmyne

A=A K (3

rae », - TENnonpoBOLHOCTL CYXOro MaTtepuara ocHOBHoro criost, BT/(m-K);

K - KO3(hMUMEHT, YYUTbIBAOWWMIA YBENMYEHWE TEensonpoBOAHOCTU OT
YBMaXHEHUS,, NPUHUMAEMbI B 3aBUCMMOCTM OT BUAA TENNOU3ONSLUOHHOTO
maTepvana v Tuna rpyHTa no tabnvue 14.

Ta6nuua 14



Martepuan KoacbdMUneHT yBnaxHeHns &
TENMON30NALMOHHOIO CrIost

Twn rpyHTa no FOCT 25100

MaroBaxHbln BRaXHbIN HaCbILLEHHbIN
BOOOWN
MeHononnypeTaH 1,0 1,0 1,0
ApmMoneHobeToH 1,05 1,05 1,1
MeHonormmmepmuHepan 1,05 1,05 1,1

6.1.5 3a pacyeTHylo TemmepaTypy OKpyxaloLle/ cpefbl Mpu pacyetax no
HOPMMPOBAHHOW MIIOTHOCTM TEMMOBOrO NOTOKA CrieAyeT NpUHUMaTh:

a) ANst U30MMPYEMbIX MOBEPXHOCTEN, PACNONOXEHHbIX HA OTKPLITOM BO3AyXe:
[OJ19 TEXHONOTMYeckoro 06opyaoBaHus U TPyGONPOBOAOB - CPEAHIOK 3a rof;
0N TpyGoNpoBOAOB TENSIOBLIX CETEW Npu KpyrioroanyHoi paboTe - cpeaHio
3arof;

ans TpybonpoBoAoOB TENNOBbLIX CETEW, paboTaloWmMX TOMbKO B OTOMUTENbHbLIN
nepvop, - CPedHIo 3a Mepuoa CO CPEAHECYTOYHOW TEMNEPaTYpON HapyXHOro
Bo3ayxa 8 °C u Huxe;

6) Ans usonnpyemMbIx NOBEPXHOCTEN, PACMONOXEHHbIX B MoMeLleHum - 20 °C;
B) ANs Tpy6onpoBOAOB, PacnoNOXeHHbIX B TOHHeNsX - 40 °C;

r) ANs NoA3eMHOW MPOKNafku B KaHamax unu npu GeckaHanbHoW npoknagke
Tpy60onNpoBOAOB - CPEAHIOIO 3a FOA TeMNepaTypy rpyHTa Ha ryGuHe 3anoxeHust ocu
Tpy6onposoga. Mpu BenvunHe 3arnybrieHusi BepXHel YacTu MepekpbiTUs KaHara
(Mpv npokragke B KaHanax) WM Bepxa TEmnnou3OMsLMOHHON KOHCTPYKLUU
Tpybonposoaa (npu 6GeckaHanbHon npoknagke) 0,7 M M MeHee 3a pacyeTHyo
TEMNEepaTypy OKpyXalwlLlei cpeabl [OIPKHA MPUHUMATLCS Ta Xe Temnepatypa
Hapy>KHOro BO34yXa, YTO 1 NPU Ha3eMHOW NPOKIaakKe.

6.1.6 TemnepaTypy TensioHocuTens TexHorornyeckoro obopyaoBaHus W
Tpy6onpoBoZoB Mpu pacyeTax no HOPMMPOBAHHOW MIIOTHOCTM TEMMOBOMO MOTOKA
crieflyeT NpUHUMaTh B COOTBETCTBUM C 3aaHUEM Ha MPOEKTUPOBaHVE.

Ons  TpyGonpoBOAOB TENSOBbIX CETel 3a pacyeTHyl Temnepatypy
TENSIOHOCUTENS MPUHUMALOT:

a) 4ns BoAsiHbIX TEMMOBbIX CEeTel:

Ansa nogatoLero Tpybonposoga Npy NoCTOsIHHOW TemnepaType CeTeBov BoAbl U
KONMMYECTBEHHOM PErynMpOBaHNU - MakCMMaribHyo TemnepaTypy TenroHOCUTENS;

ONns nopatoLlero Tpy6onpoBoAa npu nepemMeHHol TemnepaTtype CETEBON BOAbI
1 Ka4eCTBEHHOM PerynmpoBaHvn - B COOTBETCTBUN C Tabnmuen 15;

ans obpaTtHbIX TPY6onpoBOAOB BOAsHLIX TenmnoBbix ceTen 50 °C;

6) AN NapoBbIX CeTel - MaKCUMarbHy TemMnepaTypy napa CpeaHto no AnuHe
paccMaTpuBaemoro yyacTka napornpoBoaa;

B) [ANS  KOHAOEHCATHbIX CeTel Uu ceTel ropsidero BodoCHabxeHus -
MaKCHManbHyto TEeMNepaTypy KOHAEHcaTa U ropsivein Boabl.
Tabnuua 15

TemnepaTypHble  pex#Mbl  BOASHbIX || 95-70 150-70 180-70
TennosbIX ceTen, °C

PacueTHas Temneparypa || 65 90 110

TennoHocuTens &y, , °C

6.1.7 Tlpn onpedeneHWn TemnepaTypbl [pyHTa B TemnepaTypHOM norne
nof3emMHoro TpybornpoBoaa TEMMoBbIX CETEN Temnepatypy TenrnoHocuTens
cnepyet NpUHUMaTb:

ANS BOASAHbIX TENSOBbIX CETEN - MO TemnepaTypHOMY rpadmky perynupoBaHus
npv cpegHeEMECSYHON TemnepaType HapyXHOro BO34yxa pacyeTHOro Mecsua;

O NapoBbIX CETe - MakcMMarbHyo TemnepaTypy napa B paccmaTpuBaeMom
MecTe naponpoBoda (C Y4eToM nageHuss TemnepaTtypbl napa Mo AnvHe
Tpybonposoaa);

ANS KOHOEHCAaTHbIX CETEN U CEeTel ropsvero BOAOCHAOXEHNS - MakCUMarnbHyo
TemMnepaTypy KOHAeHcaTa Ui BoAbl.
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6.2 OnpegeneHue TOMWMHbI M3ONSALMM MO 3afaHHOW BenU4uHe
Tenso0BOro NoToka

Mpu pacyeTe TOMWMHBI TEMIOBON M30MALMKM NO 3a4aHHOW| BENUYMHE TEMMoBOro
noToka pacyeTHble TemrepaTypbl TENMOHOCUTENsi W  OKpYXatlolwero BO3Ayxa
NPYHMMAIOT B COOTBETCTBUU C NyHKTamu 6.1.5 1 6.1.6.

(N3meHeHHas pepakums, Uam. N 1).

6.3 OnpepeneHne TOMWMHbLI TENSOBON U3OMALMM MO TEXHONOrUYECKUM
TpeboBaHnaAM*

* MIameHeHHas pegakums, Mam. N 1.

Mpu pacyeTe TONWWHBI TENSIOBOM M30sLMM 060pyaoBaHMs 1 TpybonpoBoaoB ¢
NONOXUTENbHBIMU TEMMepaTypamu, PacronoXeHHbIX Ha OTKPbITOM BO3Ayxe, B
KayecTBe pacyeTHOWN TeMNEPaTYpPbl OKPYXXAOLLETO BO3Ayxa NPUHUMAETCSA CPeaHsis
TemnepaTypa Havbornee xonogHou NATUAHEBKN ¢ obecneveHHocTbo 0,92.

Mpu pacyeTe TONWMHBI TENSIOBOI M30MALMN 060pya0BaHMS 1 TpybonpoBoaos ¢
oTpuLaTerbHbIMU  TEMMepaTypaMu, PacrorioKEHHbIX Ha OTKPbITOM Bo3dyxe, B
KayecTBe pacyeTHOWN TeMnepaTypbl OKPYXXatoLLEro Bo3ayxa NPUHUMAETCS CPeaHsis
MakcumanbHas TemnepaTtypa Haubonee xapKoro mecsiua.

[Ona obopynoBaHuss 1 TpyboONpoBOAOB, pPaCMONOXEHHbIX B  MOMELLEHWN,
pacyeTHas TemnepaTypa OKpyXaloLlero Bo3ayxa NpUHUMaeTCsi B COOTBETCTBUN C
3alaHMeM Ha NpPOeKTUPOBaHWEe, a MNpU OTCYTCTBUWM YyKa3aHWii O Temnepatype
OKpY>atoLLero Bo3ayxa npuHumaeTcs pasHon 20°C.

PacuetHas TemnepaTypa TENMOHOCUTENS MPUHUMAETCH B COOTBETCTBUM C
3ajaHveM Ha NpoeKTUpoBaHue.

(N3meHeHHas pegakums, A3m. N 1).

6.4 OnpepeneHve TOMWMHbLI TENfoOBOM WU3ONALUMM MO 3adaHHOMY
CHWXEeHUIO (MOBLIWEHUIO) TeMnepaTtypbl BellecTBa, TPaHCMNOPTUPYeMOro
TpybonpoBoaamu (naponposoaamMmm)

Mpn pacyeTe TOMNWMHBLI TEMMOBOW W3OMSALMM MO  33AaHHOMY CHVDKEHWIO
(NoBbILLEHMIO) TemnepaTypbl BelecTBa, TpaHcnopTupyemoro TpybonpoBogamu,
pacyeTHylO TemnepaTypy OKpyxalolleih cpegbl criegyeT npuHumaTtb  Onst
Tpy6ONpoBOAOB, PACMONOXEHHBIX:

Ha OTKPbITOM BO34yXE U B MOMELLUEHUM - B COOTBETCTBUM C 6.3;

B TOHHensx - 40°C;

B KaHarnax v npu 6eckaHanbHon Npoknagke Tpy6onpoBOAOB - MUHMMATbHYIO
CpefHeMECSIHHYI0 TeMnepaTypy rpyHTa Ha rnybuHe 3anoxeHusi ocu TpyGonposoga.

PacueTHylo TemnepaTtypy TenroHOCUTENs MPYHUMAaT B COOTBETCTBUM C
3a[laHNEM Ha NPOEKTUPOBaHME.

(N3meHeHHas pegakums, A3m. N 1).

6.5 OnpepeneHne TONWMWHBLI TENfOBOW M3ONALMKM NO  3afaHHOMY
KonuyecTBY KOHAEHcaTa B NaponpoBopax

Mpu pacyeTe TOMWMHbLI TEMIOBOW M30MSILMM MApPONPOBOAOB MEpPerpeToro u
HaCbILLEHHOro Mapa pacyeTHYI0 TemnepaTypy OKpyXalolero Bo3ayxa criegyet
NPUHUMATL B COOTBETCTBUM C 6.3.

PacueTHble napameTpbl napa NpuWHMMAlOT B COOTBETCTBUM C 3aJaHueM Ha
MPOEKTUPOBaHME.

(N3meHeHHas pepgakums, Uam. N 1).

6.6 OnpepeneHue TOMNWMWHLI TENNIOBON U30MNSILMMK NO 3afaHHOMY BpeMeHU
NPUOCTAHOBKU ABWXEHUA XWAKOro BellecTBa B TpybonpoBogax B Lenax
npepoTBpaLLeHUs ero 3aMepP3aHnus UNY yBenu4eHUA BA3KOCTU

Mpyu pacyeTe TOMWMHbI TEMNMOBOM U30OMNALMM NO  33a4aHHOMY BPEMEHM
NPUOCTAHOBKMN [ABWKEHUS XUOKOCTM B TPYGOMNpoBoAax B LensX npeaoTBpalleHns
€ro 3aMep3aHu1si UM yBENMYEHUS BA3KOCTU pacyeTHble NapaMeTpbl OKPYXatoLLEero
BO3yxa W TEMIoHOCUTENS crieayeT NpUHUMaTh B COOTBETCTBUM C 6.3 1 3apaHuem
Ha NPOEeKTUPOBaHME.

(N3meHeHHas pegakumsi, A3m. N 1).

6.7 PacuyeT ToNwmMHbI TeNSIOBOW U30NALMM NO 3aA4aHHOW TemnepaTtype Ha
noBe pXHOCTU usonsiuum*

* NIameHeHHas pepakums, Mam. N 1.

6.7.1 TemnepaTtypy Ha NOBEPXHOCTW TEMSOBOW M30MAUMKU criegyeT NpuHUMaTh
He 6onee, °C:

a) Ons  U30MMpyeMblX MOBEPXHOCTEW, PacroNoXeHHbIX B paboyeit unm
obCrnyvBaeMoli 30HaxX NMOMELLEHWIA U COEPaLLMX BELLECTBA C TEMNepaTypoii:

Bbiwe 500 °C 55
ot 150 go 500 °C 45
150 °C v Hxe 40
BCMbILLKW NapoB Hke 45 °C 35

6) ANA U30NMPYEMbIX NOBEPXHOCTEW, PACMONIOXEHHBLIX HA OTKPHITOM BO3AYXE B
pabouei unn obcryxvBaemoln 30He:
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npu MeTanmM4eckom NMOKPOBHOM CIioe 55

0N opyrux BUOOB NMOKPOBHOIO Crost 60.

Temnepatypa Ha MOBEPXHOCTWM TEMSIOBOW  M30onsuMM  TpyGONpoBOAOB,
pacnonoxeHHbIX 3a npeaenamm paboyen unu oGCny1BaemMon 30HbI, He JOIkHA
NpeBbillaTb TemrnepaTypHbIX MNpederioB MNPUMEHEHUS MaTepuanoB MOKPOBHOMO
CIosi, Ho He BbiLe 75 °C.

6.7.2 PacyeTHyl0 TeMnepaTypy OKpyxatoLLero Bo3ayxa crnegyet npuHuMaTh Ans
NOBEPXHOCTEN, PACMOSIOKEHHbIX:

Ha OTKPbITOM BO3AYXE - CPEAHIO MaKCUMaribHy Hamboree Xapkoro MecsiLa;

B NMOMELLIEHUN - B COOTBETCTBUM C 6.3.

6.7.3 lNMpu Heobx0AMMOCTN OQHOBPEMEHHOTO BbINOMHEHNS TpeboBaHwmit 6.1-6.5 1
6.7 npuH1MaeTcs Borbluee 3HaYeHne pacHETHOMN TOSLLUMHBI M30MSALUN.

6.8 PacuyeT TONwMHbLI TENNMOBOW M3ONALMM C LeNbl NpeaoTBpalieHus
KOHAEHCAUMM Bnarm W3 OKpYXalwlero BoO3AyXa Ha MNOKPOBHOM croe
TennoBo u3onAuUM obGopyaoBaHWsi U TPyOONMPOBOAOB, COAEpPXKaLUUX
BeluecTBa C TeMMnepaTypor HUXke TeMne paTypbl OKpyXatoLlero Bosgyxa

[aHHbIN pacyeT crefyeT BbINOMHATE TOMbKO AN U30NMpyeMblX NOBEPXHOCTEN,
PacMonoXeHHbIX B NOMELLEHNM.

PacueTtHas TemnepaTypa 1 OTHOCUTENbHAsA BNAXHOCTb BO3AyXa NPUHUMAOTCA
B COOTBETCTBUM C 3a[iaHNEM Ha NPOEKTUPOBaHME.

[ns  n3ormpyembiX NOBEPXHOCTENW C OTpuuaTerbHbIMM - Temnepatypamu,
pacronoXeHHbIX B MOMELLEHWN,  TONMUWHa  TENnou3ONsSLMOHHOrO  CIIos,
onpefeneHHas no ycnosuam 6.1, 6.2, gomkHa ObiTb npoBepeHa no 6.8. B
pesynbTaTe CpaBHEHWSA NPUHUMaETCS Borbluee 3HaYeHne TOSMLWMHBI CII0S.

(N3meHeHHas pegakums, A3m. N 1).

6.9 lMpy pacyeTe TOMWMHbLI TEMNMOBOW M3OMALMM C Lenbio NpegoTBpalLeHus
KOHOEHCaLWN Brarm Ha BHYTPEHHUX NMOBEPXHOCTSX ra30X0A0B, TPaHCMOPTUPYHOLLMX
rasbl, copgepxalpe BOAsSHblE Mapbl UM BOASHbIE Mapbl W rasbl, KOTOPblE MpU
pacTBOPEHNN B CKOHOEHCUPOBABLUMXCSH BOASIHbIX Mapax MOryT MNpuBeCTU K
06pasoBaHMio arpeccuBHbIX MPOAYKTOB, PACYETHYIO TemnepaTypy OKpyKatoLuen
cpenbl criegyeT NpUHUMAaTh B COOTBETCTBMM C 6.3.

PacyeTHble napameTpbl rasoB MpYHMMAOT B COOTBETCTBMM C 3adaHuWeM Ha
NpPOeKTUpoBaHMe.

(N3meHeHHas pepgakums, A3m. N 1).

6.10 Mpy pacyeTe TennoBomn usonsuuM TpybonpoBoaoB ¢ oborpeBaloLMMmn 1X
NapoBbIMA WMV BOASIHBIMKA CMYTHVWKaMM PacyeTHYl0 TemrepaTypy OKpyXatoLLero
BO34yXa criegyeT NpyHUMaTh:

Ha OTKPbITOM BO34yXe - CPefHiol Hauboriee XOnoAHOW NSATUAHEBKU MM B
COOTBETCTBUM C 33[JaHNEM Ha NPOEKTUPOBAHNE;

B MOMELUEHUN - B COOTBETCTBUM C 3aAaHMEM Ha NPOEKTUPOBaHWe, a npu
OTCYTCTBWW yKa3aHuii 0 TemMnepaType okpyxatoLiero Bosgyxa - 20°C;

B TOHHensAxX - 40°C;

PacueTHyto TemnepaTtypy TenrnoHocutens B TpybonpoBofe M oborpeBatoLem
€ro CMYTHUKE NPUHUMAOT B COOTBETCTBUM C 3aaHUEM Ha NPOEKTUPOBAHME.

(N3meHeHHas pegakums, A3m. N 1).

6.11 Tennov3onAUMOHHYI0O KOHCTPYKUMIO C TEMNnoM3ONsLMOHHBIM CMoeM U3
O[HOPOZHOTrO MaTepuarna, YCTaHOBIEHHOTO B HECKOIbKO CIIOEB, MpW pacyeTax
paccmaTpuBarloT Kak OAHOCHOWHY!O.

PacueT TonwyHbl TEMON30MSLMOHHOMO CIOSt KOHCTPYKLLMM, COCTOSILLEN U3 ABYX
1 Gonee CrnoeB pasHOPOAHbLIX MaTepuarioB, cregyeT NPOBOAUTb UCXOAS M3 TOro,
4YTO MeXcrioHasi TemnepaTypa He MPEBbILAET MakCUMasribHyl TemnepaTypy
NPUMEHEHUS TENNMOU3OSIALMOHHOIO MaTtepuana mnocrneayowmx croes. TonuwmHy
KaXKOoro Criosi pacCUYmUTLIBAKOT OTAENbHO.

6.12 PacyeTHyto TOMNLWMHY TENMNON3O0MALMOHHOIO CIlosi B KOHCTPYKLMSIX TEMMoBOn
N30SI MM HA OCHOBE BOFOKHUCTBLIX MaTepuarnos v n3genuin (MaTtos, NnuT, XONcToB)
crnepyeT OKpYrMsiTe 40 3HAYEHWI KpaTHbIX 10 MM.

B KOHCTPYKLMSX Ha OCHOBE MUHeparnoBaTHbIX LIUMMHOPOB, XECTKUX SHEUCTbIX
matepuarnoB, MaTep1aroB 13 BCMIEHEHHOMO CUHTETMYECKOTO Kay4dyKa, NormaTuneHa
1 NeHonnacToB creayet NpUHUMaTh GRvKanLLyio K pacHeTHON TOMWWHY U3aermin
No HOPMAaTUBHbLIM AOKYMEHTaM Ha COOTBETCTBYIOLLME MaTepuarsi.

Ecrm pacuyeTHas TOMWMHa TEnsoM3OMALMOHHOMO Cros He CcoBnajaeT ¢
HOMEHKNaTYpHON TOMUWWMHOW BbIGpaHHOTO MaTtepuana, criegyeT npuHUMaTb Mo
OencTBylolelr  HoMeHknatype  Grmwxaiwyio  Gonee  BbICOKYI)  TOSLLMHY
TENIOU30rALMOHHOMO MaTepuana.

Honyckaetcs npuHumMaTte  Grvkaviwyio  Gornee  HU3KYD  TOMWMHY
TENoN3oNALMOHHOMO CMost B Cyd4asix pacyeta Mo TemnepaTtype Ha NoBepXHOCTU
u3onAuMM U HOpMam MIIOTHOCTM TENSIOBOrO MOTOKA, €CMM  pasHuua Mexay
pacyeTHON N HOMEHKMaTypHOW TOMLLMHON He MpeBbILaeT 3 MM.
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6.13 MUHUMAsTbHYIO TOMLLMHY TENOU3ONALMOHHONO CrIosi CriedyeT NpUHUMAaTh:

npy  W3OMAUMM  LWIMHAPAaMM U3 BOSIOKHUCTLIX MaTepuanoB - pasBHO
MUHUMATBHOM TOMWMHE, MPeaycMaTpyBAEMOil rOCYAapCTBEHHBIMU CTaHAapTamm
UM TEXHUYECKMUMM YCTIOBUSMU;

NPV U3OTALUM TKAHSMM, MOSIOTHOM CTEKIIOBOSOKHUCTHIM, LHypamu - 20 MM;

NPV U3OTNALMU USAENMAMM U3 BONOKHUCTBIX YINIOTHSIIOWMXCA MaTepuaros - 20
MM;

NPy M3OMALUM  KECTKUMWM — MaTtepuanamu, U3OermMsiMM M3 BCMEHEHHbIX
MOMMMEPOB -  PaBHOW  MWHUMArkbHOW  TOMUWHE,  MpeaycMaTpuBaemoit
rOCYAapCTBEHHLIMU CTaHAAPTaMM UM TEXHUYECKUMU YCTIOBUAMM.

6.14 TlpegenbHast TOMWMHA TEMOU3OMALMOHHOTO Criost B KOHCTPYKLMSIX
TENIoBOW M30MsLMM TPyGONpOBOAOB NpUBEAEHA B NPUIOXeH n I

Ecnu pacyetHas TonuwwHa 6ornbLue, 4eM MoxeT obecneynTb B COOTBETCTBUN C
npunoxeHvem I BbIbpaHHbIVi TENMOU30NALMOHHBIN MaTepuan, cneayet NpUMeHUTb
6onee aghheKTUBHBI TEMNOU3ONSALMOHHBIN MaTepyarn.

MpUMEeHeHVe KOHCTPYKLMIA ¢ GOMbLUEN TOMLLMHON TEnnoU3ONsILUOHHOMO CIost
TpebyeT TEXHUYECKOro 060CHOBaHMSI.

6.15 TonwmHy Tennon3onALMOHHOMO Cros B KOHCTPYKLMSIX TENSIOBON M30MALMn
npuvBapHon, MydpToBON 1 HeCbEMHOW dnaHLEeBON apmaTypbl criegyeT npuHUMaTb
paBHOW TONLWHe n3onauum Tpybonposoaa.

TonuwmHy Tenmnou3onsILMOHHOTO CMOS B CbEMHbIX  Tennou3onsLMOHHbBIX
KOHCTPYKLMSIX coriaHLeBbIX COeANHEHNI 1 draHLLEeBOM apMaTypbl C MOSIOXUTENbHON
W oTpuuaTenbHOW TemnepaTypol  TPaHCMOPTMPYEMbIX BELEeCTB  credyet
NPUHUMATL PaBHOM TONMLLMHE 13onALuM Tpybonposoaa.

6.16 [ins noBepxHocTen ¢ Temnepatypoli Bbile 300 °C u Hwke MuHyc 60 °C He
[OMNyCKaeTCa MpUMEHEeHWe OOHOCIIONHbIX KOHCTPYKUuWA. [lpy  MHorocrnownHomn
KOHCTPYKLUM NOCTNEAYIOLLME COV [OMMKHBI MEPEKPbIBAaTh LUBbI NPEAbIAYLLErO.

6.17 3akasHble TOMUWMHY U O06bEM TENSOM3OMNALMOHHLIX WU3AENUA K3
YNIIOTHAIOWMXCA  MaTepuanoB criegyetT onpedensatb MO pekoMeHZyemomy
npunoxeHwuio .

6.18 TonwwmHy MeTanmmMyecKknx u KOMNO3ULIMOHHbBIX MaTepuaros, NPUMEHSIEMbIX
B KayecTBE [MOKPOBHOTO CIlos,, B 3aBUCMMOCTWM OT HapyXHoro AuameTpa
TpybornpoBoaa WM KOHUrypaumm TenmoM3OonsLMOHHOM KOHCTPYKLMM creayeT
npuMHUMAaTL No npunoxernio b (Tabrmusl 5.2 n 6.3).

(N3meHeHHas pegakums, A3m. N 1).

Tabrmua 16 (McknoyeHa, A3m. N 1).

6.19 B KkayecTBe MOKPOBHOrO CIIOSi TEMSIOU3ONALMOHHBIX KOHCTPYKLUIA
avameTpoM usonsauum 6onee 1600 MM 1 MIOCKKX, PACMONOXEHHBIX B MOMELLEHWN C
HearpeccuBHbIMU U craboarpeccUBHLIMU Cpeaamu, [OMyCcKaeTcsl NPUMEHSITb
MeTanmyeckue MMCTbl M neHTbl TonuwmHon 0,7-0,8 mm, a ana Tpybonposogos
aunameTpoM usonsuum 6onee 600 o 1600 mm - 0,6 Mm.

6.20 JIUcTbl M NEeHTbI U3 artoMUHKA 1 antoMUHNEBBIX CNNaBoB TonwwyHon 0,25-0,3
MM peKOMeHAYeTCA NPUMEHSATb ropMpOBaHHBIMU.

6.21 LUTyKaTypHbIA MOKPOBHBIA CMON TEMOM30NMPOBAHHON MOBEPXHOCTY,
pacnonoxeHHOW B MOMELWeHWN, [OMkeH OblTb OKMeeH TKaHbio.  TOonwmHy
LUTYKaTYpPHOrO MOKPLITUS NPY YKNagaKe Mo >XeCTKUM UM BOSIOKHUCTBIM MaTepuanam
B 3aBMCMMOCTM OT AnameTpa n3ormpyeMoro obbekTa pekoMeHayeTCs NpUHMMaTh
no Tabnuue 17.

Tabnuua 17

Bug M30MISILMOHHOTO || TONLMHA LITYKaTYPHOrO NMOKPLITUS, MM
mMaTtepuana (oCHoBaHwue)

Bwua nsonvpyemoro o6bekta

TpyGonposoapbl HapyxHbIM || oGopyaoBaHve
[MameTpoM, MM

no 133 Bkn. 159 n 6onee

XecTkue nspgenusa 10 15 20

BornokHucTble nsgenus || 15 15-20 20-25
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6.22 [Ins TennomsonsuMOHHbIX KOHCTPYKLIMIA, NoABepraloLLmxcs BO3LENCTBUIO
arpeccuBHbIX cpef, criegyeT npegycMaTpuBaTh 3alMTy MeTanmMYeckux NoKpbITUA
OT KOppo3uu.

Mpn uMcnomnb3oBaHWM B KayecTBE MOKPOBHOTO CrOsi CTanM TOHKOMCTOBOM
OLUMHKOBAHHOW TOSLMHA LIMHKOBOIO MOKPbLITUSI BbIOMpaeTcs C y4eToM CTeneHu
arpeccyBHOMO BO3AENCTBUSI CPefbl U NpeanonaraeMoro cpoka cry»0Obl MOKPOBHOTO
cros, HO He MeHee 20 MKM.

Mpy NpYMeHeHUn B Ka4eCcTBE MOKPOBHOTO CIOS JIMCTOB U MEHT U3 antoMUHUS 1
arnoMUHUEBbLIX CMIABOB U TEMIOU3ONALMOHHOMO CIIosi B CTarbHOW HEOKpalleHHOM
CeTKe Wnv Mpy YCTPOMCTBE Kapkaca criefyeT npeaycMartpvBaTb YCTaHOBKY Mo
MOKPOBHbI CrOV MPOKMNafAKu U3 PYrioHHOrO MaTtepuana WM OKpacky MOKPOBHOMO
CNosi U3HYTPU BUTYMHBIM NaKOM.

6.23 oA MOKPOBHBIN CMON U3 HeMeTannM4yecknx MatepuarioB B MOMELLEHUSIX
XpaHeHust U nepepaboTku NULLEBbIX MPOAYKTOB criegyeT npegycmaTpusaTh
YCTaHOBKY CETKM CTaslbHON 13 NMPOBOJIOKM AUaMeTpoM He MeHee 1 MM C siuerikamu
pa3mepom He G6oree 12x12 mm.

6.24 KoHCTpyKUMSA TENMOBOW M30MALMM AOMkHA UCKMioYaThk ee Aedopmannio 1
cronaaHne TEennom3onsLMOHHOrO Crnos B npolecce akcnnyatauun. B cocTase
TENnomn3onsILMOHHBIX KOHCTPYKLMIA 0b6OopyaoBaHusi M TpybomnpoBodoB creayet
npegycMaTpuBaTb — OMOpHble  3NIeMeHTbl U pasrpyxarllme  YCTPOMCTBA,
obecrneyvBatoLLe MEXaHUYECKY MPOYHOCTb W 3KCMIyaTaLMOHHY0 HageXHOCTb
KOHCTPYKLIUA.

Ha BepTuKanbHbIX y4yacTkax TpybonpoBoAoB W 00OpyAOBaHUS OMOpPHbIE
KOHCTPYKL MM criedyeT npegycMaTtpyBaTth Yepes Kaxable 3-4 M no BbicoTe.

6.25 B KOHCTPYKUMSIX TENSIOBON M3onsumm obopyaoBaHus U TpybonpoBoaoB C
oTpULaTEnbHBIMU  TEMMepaTypamMu  BeWecTB  He  CcriedyeT  MpUMEHsTb
MeTarrMyeckue KpenexHble [eTany, npoxofsume 4epes BCH  TOMLMHY
TENnousonaUMoHHoOro  crosi. KpenexHble [etanM wnuM  uUX 4Yactu  cregyet
npegycMaTpuBaTb U3 MaTepuarioB C TennonpoBodHOCTbiO He Gonee 0,23
B1/(mM-°C).

[epeBsiHHble KpenexHble AeTarnv AoSpkHbl ObiTb 06paboTaHbl aHTUNMPEHOM U
aHTUCENTUYECKMM COCTaBOM.

OneMeHTbl KpenmneHusl, W3roTOBMEHHbIE W3 YrMepoaucTon CcTamM, AOMKHbI
MMEeTb aHTUKOPPO3UIHOE MOKPbITHE.

6.26 Pa3smelueHMe KpenexHblX JdeTanel Ha U30MpyeMbiX MOBEPXHOCTSX
crnenyet npuHMMmaTth B cootBeTcTBUM ¢ TOCT 17314.

6.27 [etamu, npegycmaTpuBaemMble AN KPenneHus Tensiom3onsuvoHHON
KOHCTPYKLIMM Ha NOBEPXHOCTM C OTpULLaTeNbHbIMU TEMNepaTypamm, AOIKHbI UMETb
AHTWMKOPPO3MOHHOE MOKPLITUE UMM U3rOTABMMBATLCA U3 KOPPO3MOHHO-CTOMKMX
maTepuarnos.

KpenexHble pgeTanu, conpuKacawwmecs C  MW30MMPyemMol MOBEPXHOCTbIO,
cnepgyet npefycMaTpuBaTh:

AnNa noBepxHocTeln ¢ Temnepatypori oT MuHyc 40 go 400 °C - us yrnepoancTomn
cTanu;

Ons noBepxHocTen ¢ Temnepatypoii Bbiwe 400 1 Huxe MuHyc 40 °C - u3 Toro
e MaTtepuana, YTo 1 u3onmpyemas NnoBepxXHOCTb.

OnemMeHTbl  KpenneHust  TEennou3ONnsLMOHHOTO M MOKPOBHOMO  CIIOEB
TENNOU30NALMOHHBIX  KOHCTPYKUMIA  0BopyaoBaHus n  Tpyb6onpoBoaoB,
pacronoXeHHbIX Ha OTKPLITOM BO3QyXe B palioHax C pacyeTHoW TemnepaTypoW
OKpy»atoLLero Bosgyxa Huxe MuHyc 40 °C, criegyeT NpUMEHsATb U3 NerMpoBaHHOM
cTanv U armoMmuHus.

6.28 KOHCTpYyKLUSi MOKPOBHOIO CrOS TEMroBOW M30MsALMWM AOMKHa AonyckaTb
BO3MOXHOCTb KOMMEHCaLMm1 TemnepaTypHbix AecdopmaL it nsonmpyemoro obbekta
1 TENNON30MALMOHHON KOHCTPYKLIUK.

TemnepaTypHble  WBbl B 3aWMTHbIX  MOKPbITUSX  FOPU3OHTasbHbIX
TpybonpoBoAOB criedyeT npegycMaTpuBaTh Yy KOMMNEHCaToOpoB, OMOP M NMOBOPOTOB,
a Ha BepTuKarnbHbIX TpybornpoBoaax - B MecTax yCTaHOBKM OMOPHbLIX KOHCTPYKLWIA.

Mpn  wm3onaumm  »ecTkuMu  (POPMOBAHHLIMM  U3JeMAMKM  criegyeT
npegycMaTpuBaTb BCTaBKM M3 BOSIOKHWUCTBIX MaTepuarnoB B MecTax yCTpoucTBa
TemnepaTypHbIX LLBOB.

6.29 Bbibop MmaTepvana [Ansa  MOKPOBHOTO  CIIOSi  TEMNOU30MSALMOHHbIX
KOHCTPYKLIUA 0BopyaoBaHMst 1 TpybonpoBOAOB, PAaCMONIOKEHHbIX Ha OTKPbITOM
BO3JyXe B pafioHax C pacyeTHOW TemnepaTypo OKpyxartoLero Bo3ayxa MuHyc 40
°C ” Hwke, cregyeT npovM3BOAWTL C Y4E€TOM TemnepaTtypHbiX npeaeros
NPUMEHeHUst MaTepuarios Mo AenCTBYIOLLMM HOPMATMBHBLIM JOKYMEHTaM.

6.30. KOHCTpyKUMSI KpenrneHusi TMOKPOBHOMO Crosi  TEMrioBOW  U3omnsiLum
o6opyaoBaHusi U TPyGONPOBOAOB C OTpULATENbHBIMU TEMMepaTypamMu BeLLecTs
[OIDKHa UCKIMoYaTb BO3MOXHOCTb MOBPEXAEHWSI MapOU3ONSLMOHHOMO Criosi B
npouecce aKcnyaTaumm.

6.31 Ana obopyaoBaHus n TpybonpoBOAOB C OTpULaTeslbHbIMU TeMnepaTypamm
NpU MNPUMEHEHUM NaPOU3ONSILLMOHHOMO CIIoSi U3  PYFOHHLIX MaTepuanoB 6e3
CMMOWHOM  HaknewWku criegyeT  npegycmatpuBaTb — repMeTv3auuio  LIBOB
Napou30rsALNOHHOTO CIOsi; MpW TemnepaType U30NMpyeMoi MOBEPXHOCTU HIKe
MuHyc 60 °C criegyeT Takxe npegycMaTpuBaTb repMeTu3aLmio LWBOB MOKPOBHOMO
CNosi repMETUKAMM UMK NNIEHOYHBIMU KNEALWMMUCS MaTepuanamu.
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6.32 [ins 6eckaHanbHOM Npoknaaku TpybonpoBOAOB TEMMOBLIX CETE B CyXuX
rPyHTax BO3MOXHO MPUMEHEHUe M30MALMU U3 LUTYYHbIX (POPMOBaHHbIX M3Aenui
(ckopnynbl,  CermMeHTbl) U3  MeHornormypeTaHa wmiM  nonvmepbeToHa C
BOJOHENPOHNLIAEMbIM NOKPOBHBLIM CIIOEM, MPU 3TOM TENSIOU3O0NALMOHHbIE U3AENNs
crnepyeT yknafbiBaTb Ha BOAOCTOMKMX M TemnepaTypoCTOWKMX MacTuKax wnm
Knesix.

6.33 TMpu pacuyeTe TennoBoW wu3onsAuMM TPyGONPOBOAOB CO CMYTHWUKaMM

pacyeTHyIo TemnepaTypy OKpyxatoLlen cpedbl £y creayeT npuHUMaTh:

Ha OTKPbITOM BO3AyXe - CPefHol Hauboriee XOnofHoW NSTUAHEBKU WM B
COOTBETCTBUM C 33[1aHNEM Ha NPOEKTUPOBAHNE;

B MOMELUEHUN - B COOTBETCTBUM C 33AaHMEM Ha MPOEKTUPOBaHWe, a npu
OTCYTCTBWW aHHbIX O TeMMepaType okpyxatoLero Bodayxa - 20°C;

B TOHHensAxX - 40°C;

PacueTHyto TemnepaTtypy TenrnoHocutens B Tpy6onpoBoae M oborpeBaroLem
€ro ChyTHVWKE MPUHMMAaT B COOTBETCTBUM C 3adaHWEM Ha MPOEKTUpOBaHWe
TENMoBOW M30MSALUN.

(BBeneH pononHutensHo, Nam. N 1).

MpunoxeHue A (o6sa3atenbHoe). NepeyeHb
HOPMAaTUBHbIX JOKYMEHTOB, Ha KOTOpble
MMEIOTCS CCbINIKU B TEKCTe

Mpunoxexne A
(obsi3aTensHoe)

OCT 12.1.004-91 Cuctema cTaHgaptoB 6esonacHocTv Tpyaa. [lMoxapHas
6e3onacHocTb. Obuwme TpeboBaHust

[OCT 7076-99 Matepuanbl n usgenus ctpouTesrbHble. MeToa onpegenexus
TEnnonpoBOAHOCTM Y TEPMUYECKOrO CONPOTUBEHMS NMPY CTALMOHAPHOM TEMI0BOM
pexvime

FOCT 17177-94 Matepuansl U U3Aenusi CTpoUTENbHbIE TEMMOU3OMNSALNOHHBIE.
MeToabl UChbITaHWI

[OCT 17314-81 YcTpoicTBa ANs KpenrneHust TEMnoBOW U3OMsSLUM CTanbHbIX
cocynoB 1 annapatoB. KOHCTpyKL s 1 pa3mepbl. TexHuyeckue TpeboBaHus

FOCT 25100-2011 MpyHThI. Knaccudmkaums

OCT 25898-2012 Matepuansl 1 u3genust cTpouTenbHble. MeToabl
onpegeneH1si NaponpoHULAeMOCT U CONPOTUBIEHUSI MAPONPOHULLAHNI0

[OCT 30244-94 Matepuanbl cTpouTerbHble. MeTodbl WCMbITaHWA  Ha
ropro4ecTb

FOCT 31913-2011 Matepuarnsl U U3genus TennouM3onAunoHHbIe. TepMuHbl 1
onpegeneHus

OCT 32025-2012 (EN ISO 8497:1996) TennoBas wu3onsuus. MeTop
onpeerneHus  XapakTepUCTUK  TennornepeHoca B  LWIMHApPaX —3aBOACKOro
W3roTOBMEHWSI NPY CTaLVOHAPHOM TEMMOBOM pexumMe

CI1124.13330.2012 "CHwuIM 41-02-2003 Tennosble ceTn"

CM _131.13330.2012 "CHull 23-01-99* CrtpoutenbHaa knumatonorna” (c
nsmeHenvem N 2)

Mpunoxenne A (M3meHeHHas pegakuus, Mam. N 1).

MpunoxeHue b (cnpaBo4yHoe). TexHNYeCKUe
XapaKTepUCTUKN TENNOU3ONALNOHHbBIX,
3aWMUTHO-NOKPOBHbIX U NAaPOU3OSNSALMOHHbIX
MaTepuanos U usgenumn

Mpunoxexne b
(cnpaBo4Hoe)

* MiameHeHHas pepakums, Mam. N 1.

Tabnuua B.1
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HavnmeHoBaHue CpegaHsis TennonpoBogHOCTb Temneparypa || [pynna
maTepuana, usgenus ([ NrnoTHoCTb B || MaTepuana (u3germs) || npuMeHeHws, || roprodecTun
KOHCTPYKLUK, °C
B KOHCTPYKLMN Ay,
Kr/m3 Bt/(m-°C), ans
nosepxHocTeln c
TemnepaTtypon, °C
20 v BblLe 19 n
HWKe
MaTbl n3 MuHepansHon || 100 0,038+0,00021|0,038- || OT MuHyc ([ HI
BaTbl NPOLUMBHbIE : 0,027 ({180 go 700
TEnnoU30nALNOHHbIE, m
B TOM u4ucre B
obGknagke n3
MeTanmM4yeckom CeTku,
6asansToBoOWA "
KpEeMHe3eMHOMN TKaHn
125 0,038+0,0002 | 0,038-
0,027
f’m
MaTtbl 13 MyuHepanbsHon || 100 0,038+0,00021| 0,038- || OT MUHyC ([ HI
BaThbl NPOLUMBHbIE : 0,027 (180 oo 450
TENoM3oNsALMOHHbIE B m
obknagke n3
CTEKIoCeTKMH,
CTeKINoTKaHu,
cTekrnoxorncra
125 0,038+0,0002 || 0,038-
0,027
f’m
MaTbl n3 MuHepansHol || 80 0,036+0,00022| 0,035- || OT MuHyc ([ HI
BaThbl NPOLUMBHbIE : 0,027 ({180 go 700
rogoprpoBaHHOM "
CTPYKTYpbI
100 0,038+0,00021 || 0,038-
0,027
f'm
MaTbl n3 MuHepansHol (| 60-80 0,036+0,00022 || 0,035- | OT muHyc 60 || HI
BaThbl P 0,027 ||mo 400
PYNOHUPOBaHHbIE  Ha "
CUHTETUYECKOM
CBA3YHOLLEM
MnnTbl n3 || 60-80 0,038+0,00029 || 0,038- | OT muHyc 60 || HI-I"
MUHEeparnbHOW BaTbl Ha P 0,029 |[mo 400
CUHTETUYECKOM "
CBA3yOLLEM
TEnnon3onsLNOHHbIE
Msirkme
Mol 13 || 90 0,039+0,00022 || 0,039- | OT muHyc 60 || HI-I"
MUHEeparnbHOW BaTbl Ha P 0,030 |[{mo 400
CUHTETUYECKOM "
CBS3YHOLLEM
TEnnon3onsLNOHHbIE
nony>xecTkue
I n3 || 100-140 0,039+0,00021 || 0,039-
MWHeparibHOWM BaTbl Ha : 0,029
CUHTETUYECKOM "
CBSA3YHOLLEM
TENNOU30NSALMOHHbIE
ecTkue




MonyumrmHAapsl n| 80 0,044+0,00022 | 0,043- || OT MuHyc ([ HI
LMNMHAPbI : 0,032 |[180 go 400
MWUHEpPArioBaTHbIE "
100 0,049+0,00021 || 0,048-
0,036
f’m
150 0,050+0,0002 || 0,049-
0,035
f’m
Matbi n Bata u3|[40-60 0,032+0,000191|0,031- || OT MUHYC || HI
CYMNepTOHKOro : 0,024 ({180 go 700
6a3anLToBoro "
BOJIOKHA 6e3
CBA3YOLLEro
LWHyp 200 0,056+0,00019| 0,055- || OT MUHyc | HF-I1
TENIoM30NALMOHHbIN P 0,04 180 o 600
13 MUHeparbHOM BaThbl "
LLIHyp ac6ecToBbIN 100-160 0,093+0,00019 ]| - OT nmoc 20|
: 0o 220
m
Matbl npowuwsHele || 50 0,036+0,0002 || 0,037- || OT muHyc 60 || HI
rocpprpoBaHHoOM : 0,03 |[mo450
CTPYKTYpbI 13 "
CTEKIISHHOrO
LUTanensHoro BOrokHa,
B TOM u4ucrne B
obknagke n3
MeTanmMyecKkomn ceTkm
Matel u Bata u3|[40-60 0,033+0,00014 | 0,032- || OT MuHyc || HI
CYNEePTOHKOro : 0,024 (180 go 400
CTEKIAHHOrO BOJIOKHA "
6e3 cBA3yoLEro
TennounsonsaumoHHsle || 130 0,005+0,0002 | 0,005- || OT MUHyC ([ HI
nsgenus n3 : 0,038 || 150 go 350
neHocTekna "
ApmMoneHo6eToH 200-300 0,055+0,0002 || 0,055 ||OT muHyc 60 | HI
: no 300
m
Mecok  neprnwuToBbIR, || 110 0,052+0,000121|0,051- || OT MUHyC || HI
BCMYY€eHHbIN, MENKui P 0,038 |[200 oo 875
m
150 0,055+0,00012 || 0,054-
0,04
f’m
225 0,058+0,00012 | 0,057-
0,042
f’m
TennousonsunoHHble (17 0,039+0,00018 | 0,038- || OT MuHyc ([ 73-T'4
nsgenus n3 : 0,025 |[100 oo 80
neHononucTupona "
25 0,036+0,00018 || 0,035-
0,029
f’m
TennounsonsauunoHHble || 40 0,030+0,00015]| 0,029- || OT MUHyc || M2-T4
nsgenusa n3 0,024 (180 go 140

neHononvypeTaHa

Im




50 0,032+0,00015|0,031-
: 0,025
m
70 0,037+0,00015| 0,036-
: 0,027
m
MNeHononmmepmuHepan || 270 0,036+0,0002 || 0,041 ||OT muHyc 60| M2-r4
p no 150
m
TennounsonsaunoHHsle (| 60-80 0,034+0,0002 | 0,033 ||OT muHyc 60| M1-I'3
nsnenus n3 : no 125
BCMEHEHHOro Kay4yka "
TennounsonsauunoHHble || 20 0,039+0,0002 || 0,035 ||OT muHyc 70| M1-I'4
nsgenusa n3 : no70
neHononuaTuneHa "
50 0,035+0,00018 | 0,033
f’m
Matbl urnonpo6usHsble || 100-140 0,038+0,000131| 0,037 (|OT MUHyC ([ HI
n3 6a3anbToBbIX P 260 no 800
BOJOKOH "
KapToH n3 [| 50-80 0,032+0,000121| 0,031 ||OT MuHyC || HI
6a3anbLToBOro : 200 no 800
BOOKHa "
Mpumeyanus
1 CpepnHss TemnepaTtypa TenionsonsLmMoHHoro cros, °C:
£y =(£;+40)/2 - Ha OTKPLITOM BO3Ayxe B NeTHee Bpems, B MOMELLUEHWW, B KaHanax,
TOHHENSIX, TEXHUYECKMX NOANONbSX, HA Yepaakax v B noAsanax 3aaquii;
tm =1;/2 - Ha OTKPLITOM BO3JYXe, BO3OyXe B 3VMHEE BpeMms, e {, - Temnepartypa cpeapl
BHYTpY n3onmpyemoro o6opyaosaHus (Tpybonposoaa).
2 borbluee 3HavyeHVe pacyeTHOM TennonpoBOAHOCTM TEMMOM3OMNSALMOHHOIO MaTepuana B
KOHCTPYKLMM OIS NMOBEPXHOCTEN ¢ Temnepatypoit 19°C 1 Huxe OTHOCUTCS K TemnepaType
M30Mpyemoi nosepxHocT oT MuHyc 60°C po 19°C, meHbluee - K TemnepaType MUHYC
61°C 1 Huxe.
3 KoadhdmumeHT TennonpoBoaHOCTM onpeaensieTcs B cootBeTcTBuM ¢ [OCT 7076, FTOCT
32025.
4 pynna roptovectun onpegensietca no FOCT 30244.

Tabnuua b.1 (U3meHeHHas pegakums, Mam. N 1).

Tabnuua B.2 - TonwumHa MeTanM4Yeckux NMCTOB AN MOKPOBHOIO Criosi TENSIOBON
nsonsymum
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HanmeHoBaHve TonuwHa ncta, MM, Npy AvaMeTpe M3osLmMmn, MM
mMaTtepuana MnokpoBHOMO
crost
350 niice. 350(ce. 600 po|ce. 1600 wm
MeHee 0o 600 1600 nrockue
NOBEPXHOCTYU
Nuctel n  neHtbl 13| 0,35-0,5 0,5 0,5-0,8 0,8
HepXxaBetoLLel cTanm
Ctanb TOHKONMcTOBas || 0,35-0,5 0,5-0,8 0,8 1,0
OLIMHKOBaHHas c
HenpepbIBHbIX NHWIA
NncTbl n3|| 0,35-0,5 0,5-0,8 0,8 1,0
TOHKONMCTOBOW CTanu,
B TOM 4ucrne cC
NOJIMMEPHBIM
NOKPbITUEM
NucTtbl U3 anomuHusa n|| 0,3 0,5-0,8 0,8 1,0
anoMUHUEBbLIX CNIaBOB
NeHTbl U3 anomuHusa 1|l 0,25-0,3 0,5-0,8 0,8 1,0
anoMUHUEBbIX CNIaBOB

TaGnMu,a Bb.3 - KomnosuunoHHble PYNoHHbIE MaTepuanbl O5nA NOKPOBHOIMO Criod
TENIoBOW U30NALUn

HavmeHoBaHWe maTepuana TonuwHa, MM pynna roptoyecTu
PynoHHbIN cTeknonnacTuk 0,30-0,50 M-rz2
CreknoTkaHb, aybrmposaHHas || 0,15-0,5 M

antoMUH1EBO Ponbron

®donbra anomuHueBas || 0,25-1,5 (|
nybnmposaHHas ons
TENMoN30NALNOHHBLIX KOHCTPYKL A

TaGrMu,a B.4 - KonnuecTtBo crnoes napounsonAuMoOHHOIo Matepuana B 3aBMCUMOCTU
OT TeMneparypbl I/I3OJ'II/IpyeMOIZ NOBEPXHOCTU N CPOKa aKcnnyaTtauum



HavnmeHoBaHne TonuwwHa, || Conpo- Yucno crnoes

Napou30nALMOHHOMO || MM TUBIEHWE || NapoM30NALMOHHOMO  MaTtepuana
maTtepuana naponpo- || npu Temnepatype

HULaHWIo,

(m2

y-Ma)/mr

OT MMUHYC || OT MUHYC || Hxe
60 noll 61 00 || MuHyc
19°C MWHYC 100°C
100°C

npu Cpoke aKChIyaTaLmm

8 12 |8 12 |8 12
neT || net ||net || net |[net || net
MonunaTtuneHosas 0,15-0,2 7-9 2 2 2 2 3 -
nnexHka
MonunaTtuneHosas 0,21-0,3 9-13 1 1 1 1 2 2
nnexHka
TepmoycaaoyHas
dorbra 0,06-0,1 5-10 1 2 2 2 2 2
anoMyH1eBas
Py6epong 1 0,5 3 - - - - -
1,5 11 2 3 3 - - -
Mpumeyanus

1 ,D,OI'IyCKaeTCH npumMmeHeHne Opyrmx marepuanos, 06€CI'IE‘WIBa}OLLl,I/IX YpOBEHb
CONpOTUBIEHNA NAPONPOHNLLIAHUIO HE HUWXE, YeM Y NpUBEAEeHHbIX B Taﬁnmue.

2 [na wmaTtepuvanoB C 3aKpbiTOW MOPUCTOCTbIO, UMEIOLWMX KO3PdMLUNEHT
naponpoxuyaemoctu meHee 0,01 mr/(m-y-Ma), Bo Bcex cryyasx npuvHUMaeTcst
O MH NapOU30ISILMOHHbIN CIIOW.

3 ConpoTusneHune naponpoHuuaHuio onpeaensercs no FOCT 25898.

Tabnuubl 6.2-5.4 (BeeneHb! gononHutensHo, Aam. N 1).

MpunoxeHue B (pekomeHayemoe). Metoabl
pacyeTa TennoBOM U3oNALUKN O06OpyAOBaHUA U
Tpy6bonpoBoaoB

Mpunoxexne B
(pekomeHgyemoe)

B.1 PacueTtHble copmynbi cTauMoHapHon Tennonepepayn B
TeNNoM30MSALUOHHbIX KOHCTPYKLMSIX

MoBEPXHOCTHas MMOTHOCTb TEMMOBOrO MOTOKA Yepes MIOCKUE MOBEPXHOCTM
paccunTbiBaeTCs Nno hopMynam:
OfHOCIIOMHAs nrockas cTeHka

Iy ~iyx
F "R +R_+R_+R_°
BH CT H H

(B.1)

MHOFOCIIOMHasi Mriockas CTeHKa U3 # CrioeB

g &

n
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R Rl + L o ®3

MHOTOCIOMHas LUIMHApUYecKkasi CTeHKa U3 »# CroeB
f- Ly

gr = -

Roy +RE+TRL + Ry

i=1 ; (B.4)

roe gy - MNOBEPXHOCTHaA MNOTHOCTb TEeNnsoBOrO MOTOKa 4Yepes3 MIoCKyko

TENION30NALUMOHHYIO KOHCTPYKLMO, BT/M2;
£, - TemnepaTypa cpefbl BHYTpM U3onmpyemoro obbekTa, °C;
£, - TemMnepaTypa okpyxatoLLeii cpeabl, °C;
Rpy - COMPOTMBMEHWE TENnooTAave Ha BHYTPEHHeW MOBEPXHOCTU CTEHKM
uzonmpyemoro o6bekTta, m2-°C/BT;
R, - TOXe, Ha Hapy»HOW NOBEPXHOCTY Tennonsonsumm, M2 -°C/BT;
R, - TepMMyeckoe ComnpoTHBIieHMe CTEHKM 13onmMpyemoro o6bekTa, M2 -°C/BT;
Ry - TO Xe, Nrockoro cros usonsaumm, m2-°C/BT;
n

2. R; - norHoe TEpMNYECKOE COMPOTMBIEHWE # -CIIONHOI MIOCKOMN N30MSLIAN;
=1

R; - Tepmuyeckoe conpotusreHve i -ro cros, M2 -°C/Br;

g; - JWMHeWHasi NMOTHOCTb TEMMOBOTO MOTOKA Yepes LMMMHAPUYECKYHO
TEMMOM30TSALNOHHYIO KOHCTPYKLUIO, BT/M;
RBLH - IMHEHOe TepMMYecKoe COMPOTUBIIEHWE TEMnooTAaye BHYTPEHHEN

CTEHKM usonupyemoro o6bekTa, m-°C/BT;
R}f - TO e, Hapy»How nsonauum, m-°C/BT;

RCLT - JMHEAHOEe TEPMMYECKOe COMPOTUBNEHWUE LIANIMHOPUYECKON CTEHKU
nsonunpyemoro obbekta, m-°C/BT;

L
R - TO Xe, LMNMHAPUYECKOTo criost uonaumm, M-°C/BT;
o
L . T
2R - TMOSHOE JMHEWHoe TEPMWUYECKOE COMPOTUBMEHUE # -CIIOVHOM
i=1
LUMMHAPUYECKON N30NALUK;

L o .
R{" - nnHeiiHoe TepMUYecKoe ConpoTUBIEHME i -ro criost, M-°C/BT.
B ypaBHeHusix (B.1)-(B.4) conpoTvBrieHWs TennooTaadye W TepMuyeckue
COMPOTUBIEHVISI CTEHOK OMPEeAEensoTCcs Mo opMynam:

1 1 3 3 &y
RBH=_;RH=_;Rm=_m;RCT= CT;Ri:_!; (B.5)*
B33 Qg Oy er &y
L 1 L 1 I 1 4F
= ; By = ; Rigm = B.6
oSy wFa T thg a7 (8.6)
i 1 a8 ;1 4l
Rep = %; R = : ;_'H; (B.7)
2mhor din 2y diy

* dopmyna B.5 cootBeTcTBYeT opurvHany. - MNpyMedaHue nsrotoButens Gaxbl
OaHHbIX.

TOe gy, ¢y - KO3MIMLMEHTbI TeNnooTAaun BHYTPEHHeW MOBEPXHOCTU CTEHKU
U30MMPYEMOro 06bEKTA 1 HAPYXKHOM NOBEPXHOCTM U3onaumm, BT/(m2-°C);

Pors Mg, Ay - KO3(PAMUMEHTBI  TEMMOMNPOBOAHOCTUM  COOTBETCTBEHHO
mMaTepvana CTEeHKN N30MpyemMoro o6 bekTa O4HOCIIONHOM U30NALMK, U3OMSILUK § -0
cros # -CcrioviHow usonsiyum, Bt/(m-°C);

Gap, S, O; - TOMUWMHA COOTBETCTBEHHO CTEHKWU W3ONMPYemMoro oGbekTa,
OLHOCTIONHOWN U30NALMW i -T0 CIIOsI # -CINIOVHOWM M30MAL MK, M;

dir, di - BHYTPEHHWA W HapyXHbI AUaMETPbl CTEHKU U30NMPYemMoro

obbekTa, M;

4 - HapyKHbIN AMaMeTp U3oNALNM, M;

dy, dic - HapYKHbIl U BHYTPEHHWA [MameTpbl i-f0  Crosi # -CIIOMHOMN
U30MALINK, M.

PacnpeneneHue TemnepaTtyp B MHOMOCIOMHON M30MALMU PaccyMTbIBaeTcs no
dopmynam:

TemnepaTypbl Ha BHYTPEHHEN 1 HAPYXXHOMN MOBEPXHOCTSIX CTEHKM N30M1PYEMOro
06bekTa Nnockon opmbl:

i SRR .
zg;r( =ty ~gFfy tn = len ~9FRer; (B.8)

TeMmnepartypa f,lH Ha Hapy)KHOVI NOBEpPXHOCTU MNepBoOro croda wusonauun, Ha
rpaHuLe nepBoro 1 BTOPOro crioes



H

— ¢CT .
g =ty ~grRy; (B.9)
1 aanee, Ha4MHaa Co BTOPOro Crosd, Ha rpaHmuax (I -1 )-ro W i -ro crioes
T .
& =ty ~arfy; (B.10)
TemnepaTypa Ha HapyKHOM NOBEPXHOCTY i -GS % -CTIOVHOM CTEHKM:

=ty tapR,. (B.11)

PacnpegeneHve  Temnepatyp B LUWIMHAPUYECKMX  MHOTOCIIOMHbBIX
U30MSILIMOHHBIX KOHCTPYKLMSIX pacCUMThIBAETCS Mo hopMynam:

L

£ =ty —qrRE; £ =5 -9 RS (B.12)
f =8 g RE; (B.13)

P T SR T O

i -1y TdLN (B.14)

H _ 1.

& =igtqrRy. (B.15)

3HayeHVst MOBEPXHOCTHOW W MWMHEWHOW NMOTHOCTVM TEnnoBbIX MOTOKOB,
Bxoaswmx B dopmynsl (B.8)-(B.15), onpeaenstotcsa no (B.1)-(B.4), a Tepmuyeckune
conpoTuenenus - no (B.5)-(B.7).

Mpy pacyeTe MHOMOCMOMHBLIX KOHCTPyKUMiA no dopmynam (B.2), (B.4)
HeobXoaMMO 3HaTb KOI(ULMEHTHI TENOMPOBOAHOCTY M3OMSLMOHHBIX CIIOEB.
MockonbKy OHWM 3aBWUCST OT TemnepaTypbl AOIDKHbI GbiTb W3BECTHbI CpedHve
TemnepaTypbl KaX@oro Crosi, Ans onpefeneHuns KOTOpblX HEeoOGXOAMMO 3HaTb
Temnepatypbl Ha rpaHuMuax croeB. [ns ux pacuyeTa MChonb3yeTcs MeTod
nocnefoBaTeribHbIX NPUBIIDKEHUI, NMpeayCMaTpUBatoLLMIA MPOBEAEHUE HECKOIBbKMX
pacyeTHbIX onepaLui.

Ha nepsom aTame pAns BCex CroeB CpefHsst TemnepaTtypa U3onsiuvu
NPUHUMAETCS PaBHON MONYCyMMe TeMNepaTyp BHYyTPEHHEN U HapyXHO cpeabl, Npu
3TON TemnepaType onpenenisieTcsi TENIoNPOBOAHOCTL BCEX TEMMOM3OSALMOHHBIX

croes. 3atem, no (2), (4) onpeaensioT 3HaveHnst ¢ p UK g; n no (B.8)-(B.11) ana
nnockow n no (B.12)-(B.15) umnuHapu4eckon CTEHOK pacCUMTbIBaOT TeMnepaTypbl
Ha rpaHuLax CroeB 1 CpefHne TeMnepaTypbl KaXaoro Crios.

Ha BTOpoM 3Tane no HaigeHHbIM Ha NepBOM 3Tane CpeaHUM TemnepaTtypam
CNOEB BHOBb OMNPEAENAOT TEMMONPOBOAHOCTL BCEX COEB, 3aTeM HaxoasT
MMAOTHOCTM NOTOKOB TeMmna M CHOBa PacCUWUTLIBAIOT MOCIIONHbIE TemnepaTypbl, U
Tak panee o Tpebyemon TouHOCTM pacdeTa. Hanpumep, Ao Tex nop, noka
NOCIOHblE TeMnepaTypbl Ha & -M 1 (& —1)-m ware 6yayT otnmuyaTtbecs He Gonee
YeM Ha 5%. B npakTuyeckunx pacyerax Anst 3TON Lenm Heobxoaumo nNposeaeHNe He
6onee 3-4 pacyeTHbIX onepauun.

B.2 PacuyeT TennoBoi usonsiuum o6opyaosaHusi U Tpy6onpoBoaoB

B npakTuyecknx pacyeTax TennoBow U3oNaumMn NPUHUMAaETCS psg AONYLUEHUN,
NO3BOMSIOLLMX UCTONb30BaTh YNPOLUEHHbIE pacyeTHble hopMyrbl.

ConpoTvBneHve TennooTAade OT BHYTPEHHEW cpedbl K  BHYTPEHHeWn
NOBEPXHOCTN CTEHKM M30MMpyemMoro obbekTa AMnA XUAKUX U ra3o06pasHbix cpeq
SABNAETCA NPeHebpexxuMo MasbiM B CPaBHEHWM C TEPMUYECKUM CONPOTUBIEHNEM
TENOU30NALMOHHOIO CIIOS U B MPaKTUYECKUX pacyeTax MOXET He yYUTbIBaTbCS.

TennonpoBOAHOCTb CTEHOK M3onMpyemoro obopyaoBaHust 1 Tpy6onpoBOaOB,
M3rOTOBMEHHbIX M3 MeTanna, B AEeCATKM pa3 MpeBbiaeT TennonpoBOAHOCTb
usonauuM, Mno3TOMy TEPMUYECKUM COMPOTMBIIEHWEM CTEHKU TakKe MOXHO
npeHebpeyb 6€3 3aMETHOrO CHKEHNS TOYHOCTM pacyeTa.

C y4eToM yKasaHHbIX AONYLLEHWUIA B NPaKTUYECKUX pacyeTax Ans onpeaeneHus
TENIoBOro NOTOKa Yepes3 U3onMpoBaHHblE CTEHKM TpyGonpoBoaoB 1 obopyaoBaHus
ncnonb3yTcs cneaytoLme opmyrnbl:

AN NAOCKNX MOBEPXHOCTEW U LIUMMHAPUYECKUX AnameTpom 6onee 2 M

(& — 5K

Zh ke (B.16)

Ans TpybonpoBoAOoB ANAaMETPOM MeHee 2 M
ity — 1)K
n
L L
Z‘{Ri + Rﬂ
i= )

gz =
(8.17)

roe X - koaddMUUEHT OOMONMHUTENbHLIX MOTEPb, YYUTLIBAOLWWMIA Tenmnonotepu
yepe3 TEMmoMPOBOAHbIE BKIMOYEHWUS B TEMMOU3OMSALMOHHBIX  KOHCTPYKLUSAX,
06YyCOoBEHHbIX HAaNMUMeM B HUX KpenexHblx AeTanei u onop (tabnvua B.1).
Tabrmua B.1- 3HayeHuss koaddpuumeHTa OOMOSHUTENbHbIX MoTepb  Ans
Tpy6onposoaos



Tun nsonvpyemoro o6bekTa KoaddmumeHt &

TpyGonpoBoabl Ha OTKPLITOM BO34yXe, B HEMPOXOAHbLIX
KaHarax, TOHHEMNsAX U NOMEeLLEHUSIX:

a) cTarnbHble Ha NOABWXHbLIX OMopaXx, YCIIOBHLIM MPOXOAOM,

MM:
fo 150 1,2

150 n 6onee 1,15
6) cTanbHble Ha NOABECHbBIX Oropax 1,05

B) HEMEeTarnnM4Yeckue Ha NoABVXHbIX U MOABECHbIX onopax || 1,7

TpybonpoBoabl 6eckaHanbHOM NPoKagKku 1,15

Tepmunueckoe CONpPOTUBIIEHNE CMOEB TENSOBON U3OMALUM U COMPOTMBIIEHUE
BHelWHen TennooTaadve B (B.16), (B.17) onpenensietca no dopmynam (B.5), (B.6), B
KOTOPbIX TEnsonpoBOAHOCTL M30MALMM MPUHMMAETCS Mo npuroxeHnoo b, a
K03(phMUMEHT TENSOOTAAYM HA MOBEPXHOCTU U30MsL MK - No Tabnmue B.2.

Ta6nuua B.2 - 3HaueHus koadpmumeHTa Tennootaayun o, Br/(m2-°C)

M30n1poBaHHbI B 3akpbITOM nomeLLeHun Ha  oTkpbiTom
06beKT BO3ayxe npu
CKOpoCTW BeTpa
3, mlc
MokpbITus c || MokpbiTua c
HU3KUM BbICOKUM
koahdpmumneHTom || koML MEHTOM
nanyyeHus! NanyyeHms 2
5 10 (|15
lopusoHTanbHble 7 10 20 |26 |[35
Tpyb6onpoBoAbI
BepTtukanbHble 8 12 26 |35 |52
Tpyb6onpoBoAbl,
obopynoBaHve,
nnockasi cTeHka

1 K Hum oTHocAaTcs NnoKpbITMA U3 OUMHKOBAHHOW CTanM, JMCTOB
antoMUHUEBBIX CN1IAaBOB U aNtOMUHUS C OKCULHOW MIIEHKOMN.

2 K HUM OTHOCATCA  LITYKaTypkW, acBecToLeMEeHTHbIe —MOKpbITUS,
CTEKIMONMAacTVKu, PasnuYHbIe OKPackm (KPOMe Kpacku C anioMUHUEBON Myapon).

3 [lpn OTCYTCTBUM CBELEHUA O CKOPOCTU BETpPa MPUHUMAIOT 3HaYeHus,
cooTBeTCTBYytoLME ckopocTh 10 m/c.




Mpu pacuyeTe TEnnoBoW M30MAUUM OGBEKTOB, PACMONOXKEHHBLIX MO 3eMren,
YYUTbIBAETCS VX TEMIOBOE B3aNMOLENCTBME C MaCCUMBOM OKPYXatOLLEro rpyHTa.

MNoTHOCTL TENNIOBOrO MOTOKA Yepe3  TEnSIoU3OMsLMOHHbIE  KOHCTPYKLIMK,
rpaHMyawpe ¢ rpyHToMm, onpegensietca no copmynam (B.1)-(B.4), B KOTOpbIX

TEPMUYECKNe COMPOTUBIIEHNS BHELUHeW Tennoothade Ay u Ré 3amMeHsTCA
TEPMUYECKMM CONPOTUBIIEHNEM FPYHTA.

B ofwem cnyyae Tepmuyeckoe COMPOTMBIIEHWE [PyHTa 3aBUCWUT OT
KOH(pMrypaumm 1 pacnonoxeHust n3onmpyemoro o6bekTa B MaccuBe rpyHTa, ero
TemnepaTypbl U TEMMONPOBOAHOCTK, YTO BMMSIET HA pacnpeaerneHne TemnepaTyp v
TENOoBbIX MOTOKOB B TEMNMON30SALMOHHOM Croe.

B WHXeHepHbIX pacuyeTax npuHUMaeTcs AonylieHne o6 OoaHOMEpHOCTU
TEeMNepaTypHOro Nonsi B TENIOM30MSLMOHHOM Croe, YTO NO3BOSISET C JOCTaTOYHOM
ANA NpakTUKM TOYHOCTbIO Mcnonb3oBaTh opmynbl (B.5)-(B.7) ana pacueta
TEPMUYECKOrO COMPOTMBIIEHUSI MAOCKUX U LIUIIMHOPUYECKMX TENOM30NALMOHHBIX
KOHCTPYKLIUIN NOA3EMHbIX OO EKTOB.

B.2.1 Pacyem monuwuHbl mensoeol u30/syuu MO0 HOPMUPOBaHHOU
M/TOMHOCMU Mens08020 Momoka

Pacuer TONMUWWMHBI TenmoBoW u3ONAUMKM MO HOpMI/IpOBaHHOIZ NINOTHOCTU

TENMOBOrO MOTOKA - ¢, ¢} AN OQHOCHONHLIX KOHCTPYKLMIA BbINOMHAETCA MO
cnepyowym dopmynam.

[na nnockuMx U LMMHOPUYECKMX NoBepxHocTen ¢ guameTpom 1,4 m n Gonee
ucnonb3yeTcs hopmyna

Kty —4)
7%

B, = A -z | (B.18)

HZ

Tabnmua B.3 - OpreHTUPOBOYHbIE 3HAYEHUS R}%, m-°C/BT



YcnoBHbIV || BHYyTpy nomeLueHui Ha OTKpPbITOM
anamertp BO3yxe
TpyGbl, MM
[na nosepxHocTen ¢ || nsi noBepxHOCTEN C
marsbiM BbICOKUM
KoadpmuneHTom KoadpmumneHTom
n3nyyeHms n3nyyeHus
npv Temneparype TensnoHocutens, °C
100 |[[300 | 500 100 300 ||500 ({100 |/ 300 |[500
32 0,50 (0,35 |[0,30 |0,33 | 0,22 | 0,47 (0,12 | 0,09 ([0,07
40 045 (/0,30 [[0,25 | 0,29 |0,20 ||0,45 |/0,10 | 0,07 |[0,05
50 0,40 (0,25 0,20 | 0,25 |0,17 | 0,43 |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 | 0,43 | 0,70 |/ 0,09 (0,05 |0,04 {[0,03
150 0,18 (/0,15 |{0,11 | 0,172 | 0,09 | 0,08 |0,05 |0,04 (0,03
200 0,16 (/0,13 (0,10 | 0,170 | 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 (10,020 {{0,017 {0,015 {0,014 ||0,013 || 0,006 || 0,006 ({0,005
Mpymevanns
1 Ana NpOMEXyTOYHbIX 3HAYEHWUI AMAaMETPOB M TemnepaTypbl BenM4mHa R}f
onpeaenseTcs UHTepnonaunen.
2 Ona Temnepatypbl TennoHocutens Hwke 100 °C npuHMMalOTCst faHHble,
cootBeTcTBYytoLme 100 °C.

[ns 0QHOCMOVHBIX LIMMHOPUYECKMX NOBEPXHOCTEN C AMaMeTpom meHee 1,4 m
ucnonb3yercs copmyna
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n B =0x Am[ -RLH|. (B.19)

KoadbdpmumeHT  gononmHWTenbHbIX — TENnoBbiX  NoTepb & 4yepe3  onopbl
TpyOOMNpoBOAOB B pacyeTe TOMWMHbI TEMrioBOW M30MALMM MO HOPMaTWBHOW
MMOTHOCTM TEMNMOBOrO NOTOKA NPUHUMAETCS paBHbIM 1.

Mpu pacyeTe no dopmyne (B.19) npegBaputenbHO onNpeaensoT BENMUYnHY in B
dit + 28,

3
H

, me 8= . [MpubrmkeHHble 3HavYeHus R}f npyHUMatoTcs no Tabnuue

B.3.
3aTem HaxoaaT BENMYMHY B 1 onpefensioT Tpebyemyio TOMWMHY U30MAL MM No
dopmyne
_d7(B-D)
2

(B.20)

[na OBYXCIOVHBIX TENIOU30MSALIMOHHBIX KOHCTPYKLWIA pacyeT TOMWyWHbI CroeB
Mo HOPMWPOBAHHOW MIIOTHOCTW TEMMOBOrO MOTOKA MPOW3BOAUTCS B CredytoLei
nocnefoBaTernbHOCTY.

B cnyyae, korma MakcumanbHas TemnepaTtypa MPUMEHEHWs OfHOro U3
BbIGpaHHbIX  TEMMOM3OMNSLMOHHLIX MaTepuarioB HWxe TemnepaTypbl CTEHKU
U30MMpyeMoro o6bekTa B ABYXCIOMHbIX TEMOU30NSILIMOHHBIX KOHCTPYKLMSIX B
KayecTBe MEPBOTO CIOS Ha W3OMMPYEMYHO MOBEPXHOCTb YCTaHaBIMBaETCst
MaTepuan ¢ 6onee BbICOKOW JONYCTUMOM TEMNEPaTYpPOi MPUMEHEHMSI.

TonuwpHa nepBoro cros onpefenseTcs U3 ycrnosusi, YToObl Temnepartypa

Mexay oboumMM CriosiMu £, {5 He MpeBblllana MaKCUMaribHOW TemnepaTtypbl
NPUMEHEHUs1 OCHOBHOTO M30JILMOHHOTO MaTepuana.

[lna NAocKoM CTEHKU U LMIMHAPUYECKMX OGBEKTOB C AMaMeTpoM 2 M 1 6onee
[Onsi pacyeTa TOMLWMHbI NEePBOro Crosi NpUMEHsIETCs chopMyrna

= At G j”) (B.21)

qF

&

3l

[nsa BTOoporo crnosi npumexsieTcs doopmyna (B.18), B KOTOpyo BMECTO 3Ha4YeHWst

t; mopcTaBnseTcs £ .
Mpu pacyeTe LUNMHOPUYECKUX OBBLEKTOB C AMAMETPOM MeHee 2 M -
aHarnorM4YHO OfHOCIIONHOM KOHCTPYKLUM NO YPaBHEHUIO

51 2)
In B = 2wk , (B.22)
dfF + 28
B KOTopom 5p = T , onpeaensioT BenuyuHy In By, 3aTtem HaxogdAT By
H

TOMWMHY NepBOro cros, m:

de (B -1

aml = 2

TonwwmHa BTOPOro criosi onpeaensiercs ¢ nomoLubsio copmynbl (B.19), B koTopor
BMECTO 3Ha4YeHusi £, MOACTaBMAETCA 3Ha4YeHne £ 7, a BMecTo 5 -

dml & 2514:32

B =
2 d

mzl

OnpeuenMB In 32 HaxogAaTt 32, a 3aTteM TOJILLUMHY n3onAaLum BTOPOro Criod, M:

_dg (B3
e

5 (B.23)

32

PacueT Tpebyemolt TONWWHBI TENSOBOW U30MNSALMM NO HOPMATWUBHOM MIIOTHOCTM
TENnnoBOro MoToka MOXeT ObiTb BbINOMHEH METOAOM rocriefoBaTerbHbIX
npubnxeHuin. MocnepoBaTensHOCTbL pacyeTa Afs OQHOCIIONHON LMIMHOPUYECKOW
KOHCTpPYKL MW criegytoLuasi.

3apaBasch HavarnbHbIM 3Ha4YeHeM TOMWMHBLI U30MALMK S1, M, onpeaensemMon
TpebyeMol  TOYHOCTbIO  pacyeTa, Hanpumep, 0,001 M, C  nomoLubio

nocnepoBatesbHbiX waros 1, 2, 3, 4, ..., i AnNA TONWMHbl m3onauum: &y = &g 1;

85 =d8p2; 83 =8p3, .., §; =i npous3BOAAT BblUMCIIEHNE TMHENHON NMOTHOCTU
TEMNIOBbIX MOTOKOB q}; q%; ... g% no ypasHeHMo
Q‘i _ iy ~ix)
ST :
1 : 1 " det + 288
o (A +2801)  2hg & (B.24)

Ha kagom Lware BblYMCIEHWN § npou3BoaUTCA CpaBHEHWe qu C 3adaHHbIM

3Ha4YeHnemM HoOpMaTUBHOIO yaenbHOro NoToka qi( . an/I BbINOSTHEHMN YCNOBUA



gf —¢f <0 (B.25)

BbIYMCIIEHNS 3aKaHUMBAIOTCS, @ HaWaeHHas BenuuuHa & = i SIBNsIeTCSA UCKOMOW,
obecneynBaroLLeli 3a4aHHyt0 BENUYMHY TEMMOBbIX NOTEPb.

PacyeTHble napameTpbl nNpu onpederneHun  TOMWMHbl  U30MALMM MO
HOPMMPYEMON MIIOTHOCTU TENMOBOro MoToKa creayet npuHuMatk no 6.1.1-6.1.6
HacTosILLEero ceoaa npasul.

B.2.1 (MU3meHeHHast pegakums, M3m. N 1).
B.2.2 Pacdem monuwjuHbl u3osisiyuu no 3aaHHOMY CHUXXeHUIO (MoebiWweHUo)

memnepamypbl gewecmea, mpaHcropmupyemMmozo mpy6onpoeodamu

L L L
TpeGyemoe MorfHOe TepMUYECKOEe COMpOTMBEHUE wu3onsaumm K- = Ry + R
Tpy6onposoga armHon £, M, Ans o6ecneyYeHns 3aaaHHOTO CHUKEHUS TemMnepaTypbl

TPaHCNOPTMPYEMOro MO HEMy BellecTBa OT HavarbHOW iy Ao KOHEYHOM iy Mipn

pacxofe BellecTBa F, Kkr/y, Tennoemkoctbio ', k[x/(kr-°C) onpepenseTca u3
BbIPaXeHUI:

6K

RIL =

; (B.26)

by~ 1y R F
non 2% <2, Gee, -5y, (B.27)

rae i, - pacyeTHas TemnepaTypa okpyxatoLen cpeapl, °C.
[na onpenenexHuss Tpebyemoi TOMWWMHLI U3OMAUMK G, M, MO HaWLEHHLIM

3Ha4YeHUsIM RIL n RQL ncnonb3yeTcs copmyna

In By = 2mhg (REy — RE). (B.28)

MpuHnMas npubrvkeHHble 3HaveHus Ry no Tabmmue B.3 u onpegenas no
copmyne (B.28) In 5, HaxoaaT BermumHy B 1 3aTem no dopmyne (B.20) TonwmHy
nsonsayum

di (Bia -1

8I»|:31,2 = f )

PacueTHble napameTpbl Mpy ONpeAeneHn TOMLWHBI TEMNMOBON M30MsLMM Mo
3a/1aHHON BENUYUHE CHWKEHUs (MOBBILLEHUSI) TeMMnepaTypbl TPaHCMOPTUPYEMOro
BellecTBa NPMHUMAaLOTCA Mo 6.4 HacTosLLero cBoaa npasun.

B.2.3 Pacyem monuwjuHbl mensoeoli usonayuu no 3adaHHoli memnepamype
HapyXHoli nogepxHocmu

OnpeﬂeneHme TOMNWMHBI U30MNAUUM MO 3agaHHOMN TeMmnepartype ee Hapy)KHOIZ

NOBEPXHOCTM i MNPOM3BOAMTCA B TOM CIlyyae, Korma W30naumst HyxHa Kak
CpeacTBoO, NpegoxpaHarollee OGCJ’Iy)KI/IBaIOLLMI;I nepcoHan OT OXOoros.

PacueT TonwyHbl TENOBON M30MNSALMU BbINOMHAETCS MO cbopmynaM:

ANA NNOCKUX Tenon30IALMOHHBIX KOHCprKLI,I/IIZ

Ao (B — £
bog = M; (B.29)
OfH (f'l'[ _f'}()
ANA LMIMHAPUYECKUX
a5 + 25 to-t
mB=tn i Tm _opy gl Tm (B.30)
d}c(:T n iy

rie OPUEHTUPOBOYHOE 3HAYEHME R}f npuHUmaeTcs no Tabnmue B.3.

_dx (8-
2

&

H3

PaccMoTpeHHbIi MeToa ABRsieTCs NpUbnKeHHbIM. Bonee TouHble pesynbTarhl
MOryT ObITb MOITy4eHbl METOAOM NOCNEeA0BaTENbHbIX MPUGIKEHUIA.
PacueTt BbInonHseTcs no opmyne

e+ 28
o] _ dy'

0ty (dEF + 2807)

gk

In iy

2hg ) (B.31)


http://docs.cntd.ru/document/456044323

3afaBasicb HavarnbHbIM 3Ha4YEHEM TOSLLYHBI M3oNALMK S, M, ONpeaenseMsim
TpebyeMol TOYHOCTbIO pacyeTa, Hanpumep, 0,001 M, nocnegoBaTenbHbIMY Waramm

1,2, 3, ..., i ANS TonwwH usonauuv: &y = dpl; 84 = dp2; 83 =dg3, ..., &; = dgi
MPOU3BOANTCS BIYUCTIEHNE BEMNYH:

£, —t i, -t i, -t t -t
Pl 2—=] [2—=)] .. |22 noypaBHeHnuo (B.31).
A T I e }

i &
Ha Kaxgom Liare BbIYUCTIEHWN § npomn3soanTCcAaA CpaBHeHue [H] C
m *H [

Iy ~ i
3aAaHHbIM 3Ha4YeHnemMm P
s

A [
B _‘m| _|*s *‘m >0 (B.32)
S I YR

BbIYVCMIEHUSI 3aKaHYMBAKOTCS, @ HaiiaeHHas BenuuuHa &; = dpi  sBnsetcs ¢
TOYHOCTbIO A0 1 MM 3agaHHoi, obecneyvBatolleii Tpebyemylo TemnepaTypy
NMOBEPXHOCTU M30NALUN.

PacueTHble napameTpbl npu pacyeTe TOSMWMHbI TEnnoBOW M30MALMU MO
3afjaHHON TeMnepaTtype NOBEpXHOCTU NpUHUMAatOTCS Mo 6.7.

] . [Mpu BbINONHEHWN ycrnoBus
H
P

B.2.4 Pacyem monwuHbl u3onsyuu, npedomepaujarouseli KoHOeHcayuro
e/1a2u u3 8o3dyxa Ha ee nosepxHocmu

[aHHbIn ~ pacyeT  MpoOM3BOAWUTCA AN U30MMPOBaHHbIX ~ OOBEKTOB,
pacnonoXeHHbIX B MOMELLEHUAX U COAEpXallyX BeLUecTBa C TEMMNepaTypon Hibke
TemMnepaTypbl OKpyatoLLero Bo3ayxa.

B aTtom cnyyae usonsuus gomkHa obecneumBatb Tpebyemblii pacyeTHbIi
nepenag Mexay Temnepatypamm HapyxHOro Bo3ayxa U NOBEPXHOCTHIO M3onsaumm (

£y —t;), MPU KOTOPOM WCKMIOYaeTCs KoHAeHcauust Bnarv u3 Bosgyxa (Tabnuua
B.4).

Tabnuua B.4 - PacyeTtHbii nepenap £, — i, °C

£, °C OTHocUTENbHas BMaxHOCTb Bo3ayxa ¥, %

40 50 60 70 80 90
10 13,4 10,4 7,8 55 3,5 1,6
15 14,2 10,9 9,1 57 3,6 1,7
20 14,8 11,3 84 5,9 37 1,8
25 15,3 11,7 87 6,1 3,8 1,9
30 15,9 12,2 9,0 6,3 4,0 2,0

Pacuet BbInonHsieTcs no cbopmynaM:
01151 NNOCKOn NOBEPXHOCTU

i —E ko (£ —f
R -mThp 5 -ltwlnh) (B.33)
!'H _zl'[ Ce}( (zH _zl'[)
ana LWIJ'IVIH,D,pI/ILIeCKOIZ NOBEPXHOCTH
st il
RE =T Rl B =2mh RETE (B.34)
J"}( _zr[ iy ~iy

Tpebyemas TonuMHa M30NALMM ONpeaenseTca no MeTOAWKE, M3MOXEHHOW B
B.2.3.

B pacuetax TemnepaTtypy HapyxHoW cpenpl i; CrieayeT NpuHAMaTh paBHOM
Temnepartype Bo3yxa B MOMELLEHWN.

TemnepaTypy BHYTPEHHeN cpefbl £, U OTHOCUTENbHYIO BIIaXHOCTb BO3AYyXa B
nomeLleHnn ¥ NPUHUMAOT B COOTBETCTBUM C TEXHWYECKMM 3adaHueM Ha
MPOEKTUPOBaHME.

KoadbdvMeHT  TennmooTAaun K  HapyXHOW MOBEPXHOCTU  U3OMALWN oy
NPUHUMAETCS A1 NOBEPXHOCTEN C HU3KUM KOI(MLMEHTOM M3nydeHust - 5 BT/(m2

-°C), AnA NOBEPXHOCTEN C BbICOKUM KO3(pMLMEHTOM u3nydeHusi - 7 BT/(m2-°C)
(cm. npumeyanve k Tabrmue B.2).



B.2.5 Pacyem mennoeol u3onAyuU napornpoeodoe Mo 3adaHHbIM
napamempam napa

[ns naponpoBOAOB HaCbILLEHHOMO Mapa 3afaHHbLIMM NapameTpamMu sSIBRsIOTCS
[OaBrneHve, Temnepatypa W [onycTuMasi [ofisi KOHAEHcaTa B MaponpoBOAE.
TonuwHa TenoBon U30MALMM PAcCUMTLIBAETCS MO CriefytoLlei opmMyne

4% (g — ty) 1
B =in" = 0T Yy G e O | (B.34a)
d}( Kmfﬂl"‘mfﬂl a}(m

roe KNDHIL - AonycTUMoe Konn4ecTBo KOHAEeHcaTa no AnnHe naponposoaa, Kr/c;

Lpaew - pacueTHas AfMHAa MaporpoBOAE, MPUHUMAEMast C y4eTOM TErnoBbIX
noTepb Yepes onopbl, apMaTypy 1 qriaHLEeBbIe COBANHEHNS, M;

Prom - CKPbITAsA TENnoTa KoHaeHcaumm, KI/Kr.

[ina naponpoBOAOB NeperpeToro napa 3aaaHHbIMWM MapameTpamu SIBRsOTCS
HavanbHble W KOHeYHble TemnepaTypa U AaBrieHue napa v AonycTuMoe nafdeHvie
Temnepartypbl Mo AnvHe napornpoBoga. TpebGyemasi TonuyHa TensioBoi U3onsuum
onpegensieTcs Mo crneayoLen dopmyre

a* (ﬁgp g f’H)Lp&C'{ 1 1
ImB=ln—0=21 L i + , B.346
d;T H3 (I.H}aq x I.mH)Gmp %mg'r CZHT[dm ( )
HAY _ JKOH
roe ¢F = % - cpegHsis TemnepaTypa napa B MaporpoBoAe, pasBHas

cpeaHeapudMeTM4eCcKoMy 3Ha4YeHUI0 HayYarnbHOW 1 KOHEYHON TemnepaTypbl napa,
°C;

FH ) EOE - ynenbHaa 3HTanbNus napa, COOTBETCTBEHHO, B Hadane M KoHLe
naponpoBofa, onpeaenseMas no TabnmuaM TepMoAMHaMMYECKMX CBOWCTB BOAbI U
BOASAHOrO Mapa npu 3afaHHbIX Temnepatype u OaBfieHUW neperpeToro napa B
Havane 1 KoHLe naponposoaa, KOX/Kr;

Tpap - MACCOBBIi pacxof, Napa B NaponpoBoAe, Kr/c;

dg’ - BHYTPEHHU AUameTp NaponpoBoaa, M.

YpaBHeHus (B.34a), (B.346) pelatotca MeTOAOM MocfiefoBaTesbHbIX
npuGvKkeHuin. TonwmHa usonaumm & Bbluucnsetcs no gopmyrne (B.20).

B.2.6. Pacyem mennoeoii usonsAyuu ¢ Uensio npedomepawieHust
KOHOeHcayuu ena2u Ha 8HyMpPeHHUX Mo8epxHOCMSsIX 2a30X0008

[Ona ra3soxogoB MPSIMOYTONbHOMO CEYEHWst UM LUIMHOPUYECKWX, AMaMETPOM
Gornee 2 M, pacyeT TpebyeMoii TOMNLMHBI U30MALUM BbIMOTHAETCS Mo opMyne

(f';;r{ _‘ﬁﬂ) 1
=y | ——E - — | B.34
* ® QBH({'B _zg;r( Oy ( 2

rae io, - TemnepaTypa BHyTPEHHel NOBEePXHOCTU CTEHKU rasoxoaa, °C;
Cipy - KOO(PMLIMEHT TEMNOOTAAYM OT ra3a K BHYTPEHHel NOBEPXHOCTU CTEHKM

razoxoga, Br/(m2-°C);
[Insa ra3oxonoB AuaMeTpoM MeHee 2 M, pacyeT BbIMoMHAEeTCS no dopmyne

oT _
o () N (B.34n)

C(BHMBH (53 i zg;r( aﬂmm

rae deg - BHYTPEHHUI AMAMETP CTEHKM rasoxoaa.

Temnepatypa BHYTPEHHEN CTEHKU ra3oxoda YCTaHaBIMBAETCH B TEXHUYECKOM
3aaHnn Ha NPOEeKTMPOBaHVE TENOBON M30MALMK B 3aBUCMMOCTY OT TemnepaTypbl
W BNaXHOCTWM TpaHCcnopTupyemoro rasa. BbinageHue KkoHpgeHcaTa U3 rasa,
npoTeKkaloLlero B rasoxode, MNPOUCXOAUT NpWU  YCrnoBuM, YTO TemnepaTtypa
BHYTPEHHEeW CTEHKM ra3oxoAa OkasblBaeTCsl HUXe, YeM TemnepaTtypa KoHaeHcauum
Brnarm u3 rasa ("Toyka pocbl") MpU 3agaHHOW ero Temnepatype W BIaxHOCTU.

|-|03TOMy pacyeTHaa Temnepartypa BHy'rpeHHeVl CTEeHKU rasoxoga 3;; npuHMmMmaeTca

Ha 2°C-3°C Bblwe TemnepaTypbl KOHAEeHCaUUN ("TOYKM POCbI") fxnym NPU 3aQaHHOM
Temnepartype 1 BNaxHOCTV TPaHCNIOPTUPYEMOro rasa.

KoadbdpmumeHt TENnooTAaun Ciy, PacCYUTbHIBAETCA MO 3MMNUPUYECKUM
(kpuTepuanbHbimM) dopMynam TennoobmeHa MNpu BbIHYKOEHHOM ABWXEHUU rasa
(#mpkocTn) B TpyBax M KaHanmax NpsIMOYrofibHOrO CEYEeHUst B 3aBMCUMOCTU OT
TemnepaTypbl U CKOPOCTU OBWXEHVSI rasa M pexuMa TeYeHusi, onpenensieMoro
OTHOLLEHNEM AMMHbI ra30XoAa K ero AnameTpy.

Mpy TypOYNEeHTHOM pexume [ABWKEHWS rasa B Tra3oxode pacyeT oy
BbINONHsIETCA Mo dhopmyrne

Miu=0021 22 0 (B.34z)



roe M=

-d
%“T - KpuTepuin HyccenbTa;

wd
Re = —— - kputepuin PeiHonbaca;
b

v o
Fr=— - kputepwit MpaHaTns;
(43

W - CKOPOCTb [BWXEHUS ra3a B ra3oxoae, M/c;
d - puameTp TpybonpoBoaa Unu SKBMBANEHTHbIV AMAMETP KaHana, M;
X, ¥, ® - COOTBETCTBEHHO, Ko3dpuumeHT TennonposogHocTu [BT/(M-K)],

KMHeMaTn4yeckas BA3KOCTb (M 2/c) 1 KoadihMLMEHT TEMNEpaTypONpPOBOAHOCTY rasa

(M2/c), npyHuMaeMmble no Tabnuuam ranieckux CBOMCTB rasos.
Mpy namMuHapHOM W NEpexodHOM pexumax TedeHus rasa (Npu OTHOLLEHUM

[ONVHbI ra3oxoda k ero guameTpy - [/ d meHee 50), kK k0adhdMLMEHTY TennooTaaum

Cipy BBOAWTCS MONPaBOYHLIN MHOXMTENL £=1,3 nNpn 3HaveHum {/d =1,0+10 n g

=1,1 npu 3HayeHmm { /& =10+ 50.
YpaBHeHue (B.34r) peluaeTtcsi MeToAOM MOCrEeAoBaTeNbHbIX NPUBTIVKEHUA.

TornuwHa usonsuum &;; Bblumcnsietcs no doopmyrie (B.20).

B.2.7 Pacdem mennoegol usonAyuu  mpy6onpoeodoe C  Uesbio
npedomepaujeHusi 3amep3aHusi codepxaujelica @ HuUX Xudkocmu npu
ocmaHoeke ee dsuxeHus1

PacueT TonwmHbl n3onsauum Tpy6onposoaa no 3a4aHHOMY BPEMeHU OTCYTCTBUSA
OBWKEHNst  XWOKOCTM Z OCHOBaH Ha ypaBHeHWW TennoBoro 6anaHca, B
COOTBETCTBUAN C KOTOPbIM TEMmo, akKyMynMpoBaHHOE B XWAOKOCTW, W Tenmo,
BbIAENAOLLEECH NPU 3amep3aHnn HEKOTOPOM 4YacTu XuAaKocTn (25% cevenus
Tpybonposoaa), npupaBH1BaeTCA KOMn4ecTBy Tenna, oTAaBaemoro
130MMpoBaHHLIM TPYGOMPOBOAOM B OKpYXaloLLylo cpedy 3a nepuopd OCTaHOBKM
[OBVDKEHNS XMOKOCTU.

Mpouecc TenmoobMeHa nNpU OXNDKAEHMM W 3aMep3aHUM XUOKOCTU B
TpybonpoBoae ABMNAETCA HecTauuoHapHbiM. Pacyer Tpebyemoit B aTOM crnydvae
TOMWMHBLI  TENMOBOW M30NALUMM C  [AOCTaTOMHOM Af1  WHXEHEPHOW MPaKTUKM
CTeneHbIo TOYHOCTU BbIMOMNHAETCS NO POpMynamM CTaLVOHapHOro TennoobmeHa.

TonwwmHa n3onaunoHHOro crosi onpegenseTcs no dopmyne

B =m‘i*§ = omh (RE - Ry =

H

_ o, 36KZ 1
2(53 = zs)(prmcm = E-/E:-r[:'c:'r‘f"c:-r) _ 0:25Vmpmr3 CZBTIZd;B
t + 1, - 2y Py , (B.34e)

roe ig - TemnepaTypa X1aKoCTY 10 OCTaHOBKM ee ABikeHs, °C;
£, - Temnepatypa 3amep3aHus xugkoctu, °C;

#y - TeMnepaTypa oKpyxatoLero Bo3ayxa, °C;

Z - 3apaHHoe BpemMsA OCTaHOBKU ABWXEHUSA XNUOKOCTH, Y;
¥

& - 00BEM xwmakocTu, M3 ;

Py - NMNOTHOCTb XWUAKOCTW, Kr/M3 ;

g - YAENbHasa TEeNnoemMKoCTb ¥uaKocTu, KI/(kr-°C);
I.r - 06bem maTepuana cTeHku Tpy6onposoaa, M3 ;
{er - MOTHOCTbL Marepuarna CTeHKu, Kr/m3 ;

Cer - YOEMNbHAsi TEMMOEMKOCTb MaTepuana cTeHku, kIx/(kr-°C);
0,25 - ponycTmast [ons 3amep3aHus xumakocTn (25% ot obbema);

7y - CKpbITasi Tennota samep3aHns XuakocTu, KI/kr;
K - KoadXprUMEHT, y4nTbIBAIOLLWMI NOTEPKM TENsa Yepes onopbl.
YpaBHeHve (B.34 e) peluaeTcs MeToAoM nocrefoBaTerbHbIX NPUOIKEHUA.

TonuwHa nsonaunn Sy; BbluMcrsieTcs no copmyrie (B.20).

B.2.5-B.2.7 (BBeneHb! gononHutensHo, Aam. N 1).

B.3 PacueT TennoBo usonsiuMm Tpy6onpoBoAoB TeNoBbIX ceTein

B.3.1 Had3emHasi npoknadka
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TenrnoBble NOTepY Yepe3 U30NMPOBaHHYIO MOBEPXHOCTb MOAAIOLLX U 06paTHBIX
Tpy6ONpoBOAOB TEMMOBLIX CETer NpY Haf3eMHOM Npoknagke, Npy U3BECTHOM

TONUWMHEe  um3omsuMM Sy, M, creayeT onpegensats no dopmyne (B.17), a
TepMmnyeckue ConpoTuBIieHUs, BxoasLme B 3Ty dopmyny, - no (B.6). B kavectse

TemnepaTyp BHYTPEHHEN W HapyXHOW cpep i, W i, NPUHUMAIOT pacyeTHble
Temnepatypbl TENMOHOCUTENs U OKPYXalolero Bo3dyxa, a  KoapduuueHT

TennootAaun o, - no Tabnuue B.2.

Mpv onpedeneHn TOMWMHBI U30OMNALMKM TPyGONPOBOAOB TEMMOBLIX CETel MNo
HOPMMPOBAHHBIM  3HAYEHWSIM MIIOTHOCTU TENSIOBLIX MOTOKOB OT MOAAWMX U
0o6paTHLIX TENnonpoBOAOB WCMOMb3YETCS METOAMKA PaCYeTOB, MW3MOXeHHas B
pasgene B.2.1. [Npy 3TOM pacyeTHble TemMnepaTypbl TEMMOHOCUTENS B NOAAIOLLIEM U
obpaTHom TpybonpoBoae npuHnMatoT no Tabnuue B.5.

Tabrnmua B.5 - CpepgHerogoBble TemnepaTtypbl TEMNMOHOCUTENS B BOASHbIX
TennoBbIX ceTsx, °C

Tpy6onposog, PacyeTHble TemnepaTypHble pexvimsl, °C
95-70 150-70 180-70

MNopatowmn 65 90 110

O6patHbIit 50 50 50

PacueTHylo TemnepaTypy HapyxHoi cpefbl NPUHUMALOT: NPU KPYrIoroAUYHOM
paboTe TENmnoBoW CETW - CPEOHErofoByd TEMMNEPATYPY HapyXHOrO BO3AyXa, Npu
paboTe TOMbKO B OTOMUTENbHbIN NEPUOS - CPELHIO TeMNepaTypy OTONMUTENLHOTO

nepuofa. PacueTHbI KOadbMLIMEHT TeNnooTAaun oy - No Tabnuue B.2.
B.3.2 [Tod3emHas npokiadka 8 HerpPoxXoOHbIX KaHaax

TennoBble NOTEpU Yepes W3ONMPOBaHHYI MOBEPXHOCTb  ABYXTPYOHbIX
TENMOBbIX CETel, MNPOKMaablBaeMbIX B HEMPOXOAHOM KaHamne LUMPUHOW & 1

BbICOTOWM 2, M, Ha rnybuHe &, M, OT MOBEPXHOCTM 3eM/IM OO OCU KaHana
onpegzenstoTcs no opmyne

(o — 20K

Io_ L. L_
giz2 =g t4i = .
KB}(+RI'IJ

(B.35)

TemnepaTypa Bo3ayxa B KaHane fy; Oonpeaensercs rno gopmyrne

7 g1 T + 7 e2 . + Ty
K
_ Rl TRy Ry "R Run * Rrp

fraw 1 1 1

+ +
Rt * R R vRi Reu * RS (B.36)
; 1 B o7 1 Fo i
roe Rm1=2 ‘In dm; Rm2=2 ‘In p, 14:3;
Thg 1 Thig 2
(B.37)
1 s 1
RL = . RL = )
M wog(d 20 2 2mog(dy +20gy) (B-38)
1
R =
e bk (B.39)
g

K

b+h



3gechb qlL, qu - JMHEWHble MOTHOCTM TENnoBOrO MOTOKA OT MOAAIOWEro U
obpaTtHoro Tpy6onposoaos, BT/m;

dy, dy - HapyxHble gMaMeTpbl NOAAroLLEro U obpaTHoro Tpybonposoaos, M;
tx1, g2 - TEMMepaTypbl nogatoLero n obparHoro Tpybonposoaos, °C;
X - koadhdMLMEHT AONONMHUTENbHBIX NoTepb (Tabnuua B.1);

Rél , Rég - TEPMUYECKUE COMPOTUBIIEHMS U3ONALMM NOAAIOLWETO 1 0GpaTHOMO
Tpybonposoaos, M-°C/BT;

R}ﬁ, R}fz - TepMWYECKue COMpPOTMBIIEHNS TenrnooTAadYe OT MOBEepPXHOCTU
usonsumy nogatoLlero n obpatHoro Tpy6onposoaos, M-°C/BT;

HRiaw - TEPMUMYECKOE COMPOTUBIIEHME TEMMIOOTAAYE OT BO3AYXa K MOBEPXHOCTU
kaHana, m-°C/BT;

%, b - BbICOTa M LUMPWHA KaHarna, COOTBETCTBEHHO, M;

oty - KOI(PMLIMEHT TENMooTAauM B KaHare, npuHuMaeTcs pasHbiM 11 BT/(m 2
o
“C);

*yp - TENMMNONPOBOAHOCTb U3OMALMM B KOHCTPYKUMK, BT/(M-°C);

Byz1, Oyza - TONMWMHBI M3OMALUM NOAAIOLLErO U 06paTHOro TpyGoNpPOBOAOB, M;

pr - Tepmuyeckoe conpoTtusnenune rpyHta, Bt/(m-°C), onpepensietcs no
cdopmyne

K
R b
57+05= A
DY R (B.40)

}\I-p - TeNnonpoBOAHOCTb rpyHTa, BT/(M-°C), Tabnuua B.6.
H - rybuHa 3anoxeHuvsi, pacCTosHWe OT OCK TPyObl 4O NOBEPXHOCTH 3€MIN, M.
Tabnvua B.6 - TennonpoBogHOCTb rpyHTa



Bug rpyHTa CpegHsis BecoBoe Koaddmument
MIOTHOCTb, KI/M || BMarocogepaHve TENIONPOBOAHOCTM,
3 rpyHTa, % BT1/(m-°C)
Mecok 1480 4 0,86
1600 5 1,11
15 1,92
23,8 1,92
CyrnmHok 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
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
FnnHUCTBHIN 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

Pacuetr TpebGyemoii TOMWWHBLI TENSIOBOW M30MAUMM MO HOPMMPOBaHHOM
NMOTHOCTW TEMSOBOro MOTOKa B 3aBUCUMMOCTU OT TEXHUYECKMX TpeboBaHUi MOXeT
BbINOSHATLCA B ABYX BapuUaHTax:

a) Mo HOpPMaTWBHLIM JIMHEWHbIM MIIOTHOCTSIM TEMSIOBOro quL notoka wu @L,
3aflaHHbIM OTAEMNbHO A NOAAIOLLEro U 0bpaTHoro Tpy6onposoaa, B 3TOM criyyae
onpeaensieTcs TOMLMHA N30NSALMM AN Kaknoro Tpy6onposoaa;

6) No cymMMapHOW# HOPMaTWBHOMW JIMHEWMHOW MNMOTHOCTW TEMMOBOrO MOTOKa OT

L
nopatolero u obparHoro TpyGonpoBoaa - 412, B 3TOM Cryyae onpeaensiercs
TOSLLMHA U30MNALMK, OAMHaKoBas 4N 06oux Tpy6onpoBoaoB.
PacueT TOMUWMHbI M3OMAUMM MO  HOPMATMBHLIM  JIMHEMHBIM  MIIOTHOCTAM

TENoBOro MOTOKa, 3aaHHbIM OTAEMbHO AN MOAAMLLEro - cﬂL 1 o6paTHoro - Q'_QL
TPYGOMNpPOBOAOB BbIMNOMHAETCS B CEAYIOLWEN NocneaoBaTensHOCTU.
Ha nepBom aTane paccuuTbIBalOT TEMMepaTypy B kKaHare no dopmyne

t =ty + Klaf + 05 R + Ry (B.41)

3aTtem Ana kaxgoro Tpybonposoda BbIMMCISAIOTCA 3HaveHus In By nln By no
dopmynam:

fg —E
In By = 2mhgg | 2L - Ry | (B.42)
il
fen — &
In By = 2x>\m[BQ—Lm -rL|, (8.43)
3

rAe NpUBMKeHHbIE 3HaYeHNs R}ﬁ " Ré npuHMMatoTcs no Tabnmue B.3.

[Hanee, nocrne Bbluucnenust By u A5, no dopmyne (B.20) paccuuTbiBatoT
TpebyeMble TONMUWHBI U3ONSALMM ONs NOAAIOWEro M obpaTHoro TpybonpoBoaos,
obecneyvBaloLLyie HOPMATUBHbIE NMHENHbIE NOTEPU Tenra:

POl I
mwl 5 » Mpd T 5 -

Pacuyer TOonuwmHbI uM3oONAUMM MNopaloLero u OGpaTHOFO pr60FIDOBO,Cl0B no

. . - — L
CYMMapHO# HOPMAaTUBHOWM IMHEVHOW MNOTHOCTU TEnnoBOro notoka - 412, BT/m,
BbINOSHAETCS METOAOM MOC/IefoBaTenbHbLIX NPUGKeHN (MeTogoM nogoopa).

Ha nepBom aTane 3apjaloTcsi HayanbHbIM 3HAYEHUEM TOMLWMHbLI M3OMALMM

8im1 = Oymz = Jp, OAMHAKOBOWM AN nogatoLwero u obpaTtHoro Tpy6onpoBoaos, U No
dopmynam (B.36)-(B.39) paccuuTbiBalOT TemnepaTypy B KaHane. 3atem no
hopmyre (B.35) BbIUMCTISIIOT CyMMapHYO MMHENHY0 NIOTHOCTb TEMSOBOro NoToka

afa.
MMony4yeHHoe pacyeTHOe 3HavyeHue CpaBHMBAKOT C HOPMATMBHOW JIMHEWHOW
NMOTHOCTbLIO TEMNMOBOro NoToka no Tabnmuam 8, 9.
Ha BTOpomM 3Tane yBermMyMBalOT WM yMEHbLUAOT TOMWMHY M30NnALMM B
3aBVMCUMOCTW OT pesynbTaTa CpPaBHEHWA W MOBTOPSAIOT pacyeT B TOW e

L
rnocriefoBaTensHOCTY A0 NOMYyYeHUs HOBOrO PaCHETHOTO 3HaYEeHNst - 45 .
PacueT MOBTOPAOT [0 Tex MOp, MoKa pacyeTHOe 3HaYyeHWe MIIoTHOCTM

L —L
TennoBoro noToka - 412 6y,qu OTNN4aTbCA OT HOPMATUBHOMO 3HAYeHUA - 412 Ha
3aaHHy0 CTeneHb TOYHOCTW pacyeTa, Hanpumep, He bonee, 4yem Ha 1%.

MocrenHee 3HaueHne &; NPUHAMAETCS B KAYECTBE PACHYETHOI TOSLLWMHBI TEMNMoBOM
usonsaLmv 4ns nogatoLLero n obpaTtHoro Tpy6onpoBoaoB.

Mpn pacyete TennoBoW M30NAUMM OBYXTPYOHbIX TEnnoBbiX ceTeld B
HEMPOXOAHbIX KaHarax pacyeTHyl Temnepatypy TEnnoHOCWUTEnsi B MOJatoLLmx v
obpaTHbIX TpyGonpoBoAax NpuHMMatoT no Tabnvue B.5.

PacueTHyto  TemnepaTypy  HapyXHOW  cpedbl  MPUHUMAKOT  PaBHOM
CpenHerofoBo TemMnepaType rpyHTa Ha rmy6uHe 3anoxeHus Tpybonpoeoaa.

KoadbdmumeHT gononHuTenbHbIX TEMMOBbIX NOTepb X Mpu pacyeTe TOMNWMHbI
U30MSILIMK MO HOPMMPOBAHHOW MIIOTHOCTM TEMIIOBOrO NOTOKA NPUHUMAETCS! PaBHLIM
1.

Mpy paccTosiHAM OT NOBEPXHOCTU rPYHTa A0 NepekpbITUsA kaHana 0,7 M 1 MeHee
3a pacyeTHyl TemnepaTypy HapykHOW cpeabl AOSPkHA MPUHMMATLCS Ta xe
Temnepatypa Hapy>HOro Bo3fyxa, YTo 1 Npu HaA3eMHOW NpoKnagke.

B.3.3 [Tod3emHas 6eckaHanbHasi npokiadka



TenroBble MoTepu  TPyGOMPOBOAOB — ABYXTPYOHbIX — TENMOBbIX — CETeW
6eckaHarnbHoON NPOKMaZKu, PacronoXeHHbIX B MPYHTE HA O MHAKOBOM PacCTOSHUU

OT NOBEPXHOCTU 40 OCK TPYG A , M, ONpeaernstoTcs no gopmyram:

1 Gt t)(Rap * R0) ~ ey~ Ry

gi £, (B.44)
(Rigt * R )(Rigg + Riya) = B
i (2 ~t)(Rit * Rip1) ~ ot ~ ) R0 i (B.45)
2 ) .
(R + Ri2)(Rigy * Riyp) - £
afy =af +a3, (B.46)

K -
roe Rm - TEepMUYECKOE COMPOTUBMEHME PyHTa npu GeckaHanbHoW npoknagke,
m-°C/BT, onpegensieTcsa no dopmyne

2
R N L [ﬁ] iy
2rhy | 4 d (B.47)

rae @ - HapyxHbll AraMeTp W30NMpOBaHHOrO TPY6oNpoBoaAa, M; MOAAIOLLETO - oy,
obpaTHOro - dy;

Mrp - TENMONPOBOAHOCTL rPyHTa, BT/(M-°C);
H - mybuHa 3anoxeHus (paccTosiHue oT ocu Tpyd [0 MOBEPXHOCTM 3eMIm), M;

£y - TepMuyeckoe  COMpOTMBIIEHWE,  OBYCIOBMNEHHOE  TEMNMOBbIM
B3avmopencTauem Asyx Tpy6, m-°C/BT, onpefensercs us BblpaxeHns

2H2
In 1+ =—

g

RU S
2hy (B.48)
roe X172 - paccTosHNS MeXy ocsiMK TPYB MO rOPU3OHTANM, M.

OcTanbHble 3Ha4eHust BermunH B (B.44), (B.45) Te xe, uTo 1 B chopmyne (B.37)
[O7si KaHarnbHOW NPOKIaAKU.

Tak e, Kak Mpu Mpokragke ABYXTPYOHbIX TENroBblX CETEN B MPOXOAHbIX
KaHarnax pacuyeT Tpebyemol TOMLWHbI TEMnoBON M3OMALMM MO HOPMUPOBaHHOWM
MAOTHOCTM TEMMOBOrO MOTOKA B 3aBUCUMOCTU OT TEXHUYECKUX TPeBOoBaHWU MOXeT
BbINOMHATLCS B |BYX BapyaHTax:

a) Mo HOPMATUBHBLIM 3HAYEHUSIM FIMHEMHOM MIIOTHOCTM TEMIOBOroO MOTOKa qTIL "
qTQL , 3ajaHHbIM OTAENbHO AJ1S NOAALLEro 1 06paTHOro TpyGonpPOBOAOB;

6) no cymmapHoO# HOPMaTVMBHOW NMHEWHOW MIIOTHOCTM TEMSOBOrO NoToka OT

~L
noAaatoLLero 1 obpatHoro Tpy6onpoBOAOB - §1 3.
PacyeT TonuWHbI M30oMnsLUM TPYGONpPOBOAOB TENnoBbIX ceTel GeckaHanbHoi
Npokaaku No HOPMaTMBHLIM 3HAYEHWUAM JIMHEVHOW MIIOTHOCTU TEMMOBOIO NOTOKA,

3afaHHbIM - OTAENbHO AnA  NOAAKLLEro c?lL u obpaTHoro Q_'QL Tpy6onposoaa
BbINOMHAOT MO hopMynam:

dy +25 2Thp Ao | £1 —ty — TR
n 1 mwml Pl i H_qu 0 _RI‘?[JI : (B.49)
dy }‘rp = Al g1

o Bt 20w R i

dy ;\r'p = M2 ‘I_QL

REa | (B.50)



dy + 285
OnpegermB ¢ nomowpto  (B.49), (B.50) 3HayeHus Bl:T
1
_dy+ 2B

dy
npoknagaku B pasgene B.3.2.

Pacuet TonuwHbI M3onAUMM nojatowero M obpaTHoOro  TpyGomnpoBOAoOB
OBYXTPYOHbIX TennoBbIXx ceTelt ©GeckaHanbHOW MPOKMaAKM MO CyMMapHoOW

2 , BBIYMCISIOT TOSLMHBI U30MALMM TaK Xe, Kak U AN KaHarbHow

. oo I
HOPMaTMBHON JMHEVHO NIOTHOCTM TEnnoBoro notoka 412, BT/m, BbinonHsetcs
METOAOM MnocriefoBaTeNbHbIX NPUBNMkKeHUA (MeTogoM noabopa).
Ha nepBom aTane 3agaloTca HayarbHbIM 3HAYEHUMEM TOJWMHBI M30MALUK

Gyl = 82 = 80, OQMHAKOBON ANs NopatoLero n obpaTHoro Tpy6onpoBoAoB, U No
dopmynam (B.44)-(B.46) paccuuTbiBalOT CYMMapHY0 JMHENHYI MMOTHOCTb

1
TErnroBoro noToka ¢i 7.
MonyyeHHoe pacyeTHOEe 3HAYeHWe CPaBHUBAOT C HOPMAaTMBHOW JIMHENHOW

—I
MMOTHOCTbLIO TENOBOro NoToka 1.7 (no Tabrmuam 11, 12).
Ha BTOpomM aTane yBenMuMBalOT WNW YMEHbLUAIOT TOSMWWMHY W3Onsuum B
3aBMCUMOCTM OT pe3ynbTaTa CpaBHEHWS W MOBTOPSIIOT pacyeT B TOM ke

I
nocriefoBaTensHOCTY A0 NOMYyYeHUs HOBOrO PacHeTHOrO 3HaYeHNst §173 .
PacueT nOBTOPAT [0 Tex MOp, MOKa pacyeTHOE 3HAYeHWe MIIoTHOCTM

L _L
TENyoBOro MoToka ¢{2 6yaeT oTrmMyaTbCs OT HOPMAaTMBHOIO 3HaYeHWst 412 Ha
3afaHHyl0 CcTeneHb TOYHOCTM pacyeTa, Hanpumep, He Gonee, yeM Ha 1%.

MocrenHee 3HaueHne &; NPUHAMAETCS B KAYECTBE PACUYETHON TOMLLWMHBI TEMNMoBOM
usonsaumv Ans nogatoLuero n obpaTtHoro Tpy6onpoBoaoB.

PacueTHble napameTpbl TEMIOHOCUTENS W HapyXHOW cpedbl ANns pacdeta
usonsuuMm  TpybonpoBodoB  ABYXTPYOHbIX TennoBblx ceTen OeckaHanbHoun
NPOKIIaAKN MPUHUMAIOTCS TaKUMU Xe, Kak U B HEMPOXOAHbIX KaHarax.

B.4 PacueT TennoBoi u3onsiuMm Tpy6onpoBoaoB, o6orpe BaeMbIX NapoBbLIMU
M1 BoASIHBIMU CYTHUKaMU

B.4.1 O6wue nonoxeHusi

B.4.1.1 MpoekTupoBaHue cuctembl oborpeBa TpybonpoBOoAoOB C MapoBbIMK U
BOASHBLIMW  CMYTHUKAMU  OCYLLECTBIIIETCSI Ha OCHOBaHWM  TEXHOMNOMMYECKMUX
TpeGoBaHUI K KOHKPETHOMY OGBEKTY U TEXHUKO-3KOHOMUYECKUX PACHETOB.

Bbibop uucna v avameTpoB 0GOrpeBaloOLLMX CMYTHWKOB, CUCTEMbI UX
TENNOCHabXeHUsT U CXeMbl TMOAKIMOYEHUS OCYLUECTBMSIETCH HA OCHOBaHWW
pe3ynbTaToB TEMMOBOMO Y MMAPABIMYECKOTO pacyeTa CUCTEMbI 0G0rpeBa C y4eToM
BUAA TEMMOHOCUTENS, MPOTSHKEHHOCTU oBorpeBaeMoro yyacTka, pacnonaraemoro
[aBreHusi B CUCTEME TenrocHatXeHs 1 Apyrvx (bakTopoB.

MpoekTupoBaHWe TENnoBoW M3onAUMKM  TPYOGOMPOBOAOB CO  CMYTHWKaMM
BbINOSHAETCS Ha OCHOBAHWM  TEXHOMOMMYECKUX TpeboBaHW C  y4eToMm
pacronoxeHusi 06GBbeKTa, KOHCTPYKTMBHBIX W  TEXHOIOrMYeCcKUx napameTpoB
oborpeBaemoro TpybonpoBoga v oborpeBaloLLMX €ro CNyTHWKOB, pPacYeTHbIX
napamMeTpoB OKpYKatoLLE cpeabl.

B.4.2 Pacyem mennoeol u3onsyuu mpy6onpoeodos, obozpesaemMbix
napoebIMU unu 800sIHbIMU CMyMHUKamu

B.4.2.1 Tennosas wu3onsuus npegHasHadeHa aAns obecneyeHust 3agaHHoOW
TemnepaTypbl TensioHocuTens B nobom ceveHun no AnvHe Tpybonposoga npwu
yCIoBUM 6€30CTaHOBOYHOMO ABWKEHWS! TENNOHOCUTENS.

MeToauka pacuyeTa peanvayeT criegytoLLyto m3nyeckyo Mogerbs TennoobmeHa
cnyTHUKa C TPybonpoBOAOM U TENSIOM3OMALMOHHONW KOHCTPYKLIMK C OKpYXatoLLen
cpenon:

- TENSIo OT ChyTHUKA nepefaeTcsl BO34yXy B MPOCTPaHCTBE, OrpaHU4eHHOM
TEeNnon3onsLUNOHHON KOHCTPYKLVEN;

- TEnno OT BO3Adyxa B MPOCTPAHCTBE, OrpaHW4EHHOM TEMOM3ONsLVOHHOM
KOHCTPYKLMEN, NnepeaaeTcs TEMMOHOCUTENO Yepe3 MOBEPXHOCTb TpyGonpoBoaa,
KOHTaKTUPYIOLLYIO C BO34YXOM B MNPOCTPAHCTBE W HapyXHOMy BO3A4yXy 4epes
MOBEPXHOCTb TEMNSIOM3ONALUMOHHON KOHCTPYKLIMKW, KOHTaKTUPYIOLLEN C BO3AYXOM B
NpPOCTPaHCTBE;

- KONMM4ecTBO Tenra, NepegaBaemMoro Yepes rnoBepxXHOCTb TEMNNOU30NsALMOHHON
KOHCTPYKLIMKW, KOHTaKTUPYOLEN C TpyGONpOBOAOM, HapyXHOMY BO34YXY PaBHO
Korm4ecTBy Tenna, nonyvyaemoro TpybonpoBoAoM OT BO3AyXa B KOHCTPYKLMM.

YkasaHHasi MoZernb OnUCbIBaeTCsA ABYMS ypaBHEHUsIMM TennoBoro 6anaHca:

Q=0+, (B.51)

O =0, (B.52)



roe (i - ydenbHblli TENsoBOM MOTOK OT CMYTHMKA K BO3AyXy B MPOCTPaHCTBE,
orpaHM4eHHOM TenroBow usonsauven, Bt/m;

{2 - yAenbHbIVi TENMOBOM NOTOK OT BO3A4yXa B NPOCTPaHCTBE, OrpaHN4EHHOM
TENmoBow U3onaLuen, Yepes Tennom3onsaLMOHHbIN CIION K OKpYXatoLemy Bo3ayXxy,
BT/™m;

% - yOenbHblii TemroBonm MOTOK OT oborpeBaemoro TpyGonposoaa K
OKpyXalollemy — BO3A4yXy  4epe3  TEnnousonsuMOHHbIA  CMOWM B 4acTw,
KOHTaKTupytoLLiel ¢ Tpybonposogom, B/m;

{J4 - yOemnbHbIi TENMOBOM MOTOK OT BO3A4yXa B NPOCTPaHCTBE, OrpaHN4EHHOM
TENoBoW n3onsuuen, k Tpyéonposoay, BT/m.
YpaBHeHus (B.51), (B.52) moryT 6bITb NpeacTaBneHsl B BUAE:

lm—ip _tp—fy _ ‘fmp—f

B.
& Ry B (B:53)
ip— ‘ﬁ'rp ‘ﬁTp —ip
2w _m W (B.54)
Ry Ry

rae iy - Temnepatypa Tpy6onposoga, °C;
£y - TemnepaTypa okpyxatoLLero Bo3ayxa, °C;
fp - TeMnepaTypa Bo3ayxa B MPOCTPaHCTBE, OrpaHU4eHHOM n3orsiumen, °C;

& - ypenbHoe TepMmu4eckoe COMPOTUBIIEHVWE TennooThave OT CMyTHMKA K
BO3YyXy B NPOCTPaHCTBE, OrpaHN4EHHOM TennoBow usonsuuei, (m-°C)/BT;

fy - TepMuyeckoe COMPOTVBIIEHWE TENMOU3OMALMOHHOTO Crosi, B 4acT,
KOHTaKTUpYlOLeld C BO3AYXOM B MNPOCTPAHCTBE, OrpPaHU4YEHHOM  TEemnsioBoW
usonsuuei, (m-°C)/BT;

f3 - Tepmuyeckoe COMPOTMBIIEHME TEMIOU3ONSILMOHHOMO Criosl, B 4acT,
KOHTaKTupytoLLel ¢ Tpybonposogom, (M-°C)/BrT;

R4 - ydenbHoe TepMmuyeckoe COMPOTMBEHME TEMrooTAave OT Bosdyxa B
NpoCTpaHCTBE, OrpaHNYEHHOM TEMOBOW n3onsauuen, k Tpybonposoay, (M-°C)/BT.

B.4.2.2 Tpebyemas TonupHa TENnOBOW W30MSLMM PacCYUTLIBAETCS NyTEM
COBMECTHOrO pelleHns ypasHeHuin (B.53), (B.54) metopom nocrnenoBaTesbHbIX
npubnkeHu. PacyeT BbINOMHAETCA B CrieAytoLLel NocnefoBaTerlbHOCTU.

Ha nepBOM 3Tane paccyYUTbIBaOTCA TepMUYeCKne ConpoTmBeHnsa Rl , R2 y R3,

By

[anee, peleHnem ypaBHeHus (B.53) onpepensiercs TemnepaTypa Bo3gyxa B
NPOCTPaHCTBE, OrPaHNYEHHOM TENMON3ONALMOHHOW KOHCTPYKLIMEN - £ .
Mpn HalpgeHHOM 3HayYeHwWn fp  ypaBHeHue (B.54) pelaetca meTogom

nocnenoBaTenbHbIX MPUBIIMKEHI OTHOCUTENbHO In (i fdpy) .

B.4.2.3 Temnepatypa cnyTHUKa &; B pacyeTax NpUHUMaeTCs:

- npu oborpeBe MapoM - paBHON TemrepaType HacblleHUsi Mpyu 3af4aHHOM
[OaBrieHun napa B CNyTHUKE;

- Npy 06orpeBe BOAOW - BbIYMCTISIETCA N0 hopmyre

H K
fo = Jen them (B.55)

=, 3

CIT 2

roe £ - TemnepaTypa Bofbl Ha BXOAe B CRyTHUK, °C;
£ - TemnepaTypa Bofibl Ha BLIXOLE W3 CMyTHUKa, °C.

B.4.2.4 YpenbHOe TepMuyeckoe COMpPOTUBIIEHME TennooTAave OT ChyTHUKa K
BO3AYyXy B MPOCTpaHCTBE, OrpaHNYeHHOM TennoBou usonsuuei, (m-°C)/BT, cnegyet
BbIYMCNATL NO hopmyre

1

R=—
"gacnmcr[ ’

(B.56)

T4E # - YUCHIO CMYTHUKOB;
Clen - KO3QUMLMEHT TennooTaaun cnyTHuka, Bt/(m2-°C);

oy - HAPYXHBIV AWAMETP CNYTHUKA, M.
KoadbdmumeHT Tennootaadn OT CNyTHUMKA B MPOCTPaAHCTBO, OrpaHWYeHHoe
n3onsuyunen, onpegensercs no opmyne

_ Mty 20l

) (B.57)
{ten — 5-rp) den

13



roe NH3¢ - 9bpeKTUBHBIN KpuTepun HyccenbTa;
Ap - KO3MHMLIMEHT TennonpoBoaHOCTM Bo3ayxa, BT/(m-K).

Kputepun NH3¢ aBnseTca  dyHkumnen npoussegeHus (G- Fr) wm
paccyMTbIBAETCS N0 AMNMPUYECKOi hopmyne

Nitsy = 0,25 1072 (Gr - P (B.58)

fen _31'p

> J - kputepun ['pacrodoa;

3
roe Gr= _z_gﬁdcn [
¥
v ©
Fr=— - kputepwit MpaHaTna.
@

MpousseneHne kputepues pacroda u MpaHatna ( 5r- Fr) paccunTbiBaeTcs
no cpopmyne

3 i
Gr pr= &Pl [_‘{C“ %J .

¥
= B.
5 5 e (B.59)

roe £ - yckopeHvie cBoboaHoro nageHus, pasHoe 9,807 mic 2;
B - koadhmuMeHT 06 BEMHOTO pacLUMpeHsi BO3A4yXa, paBHbin 3,664-10-3 1/K;
@ - KO3(PMLIMEHT TEMMEPATYPONPOBOAHOCTM BO3ayXa, M2/c;
v - KUHeMaTu4yeckasi BA3KOCTb Bo3ayxa, M2/c.

dusnyeckie napameTpbl Cyxoro Bosgyxa - A, P, &, v npuHMMaOTCS Mo
Tabnvue B.7 npu cpegHei TemnepaTtype Bo3dyxa B KOHCTPYKLUMW, onpeaenseMon
no dopmyrne
i

+1¢
g =2 (B.60)

Tabnvua B.7 - dusnyeckue ceorictBa Cyxoro Bo3ayxa npu aasneHun 0,1 MMa



LC e e [y, 4102, [ v-108, m|a-108, | £
kbw/(krK) | BT/(MK) |l 5 m2/c

0 1293 1,005 2,44 1328 [188  |[0707
10 1247 1,005 2,51 1416 200 |[0705
20 1205 1,005 2,59 1506  [214  |[0703
30 1165 1,005 2,67 1600 229  [[0701
40 1128 1,005 2,76 1696  [243  |[0,699
50 1,003 1,005 2,83 1795 [257  |[0.698
60 1,060 1,005 2,90 1897 [262  |[0,69
70 1,020 1,009 2,96 2002 ||286 [ 0,694
80 1,000 1,009 3,05 2109 |[302 [ 0692
9 0972 | 1,009 313 210 |[319 [ 069
100 [0946 | 1,000 3,21 2313 |[336 | 0688
120 |osg98 | 1,000 3,34 2545 |[368 | 0686
140 |oss4 ||1013 3,49 2780  ||403 [ 0684
160 0815 |1,017 3,64 3009 [439 |o0682
180 o779 ||1,022 378 3249 |l475  [o.81
200 |[0746 [ 1,026 3,93 3485 |514 0,680
250 |[0674 1,038 4,27 4061 |[610 |o0677
300 |[0615 1,047 4,60 4833 ||716  [0674

B.4.2.5 Tepmuyeckoe COMPOTUBIIEHWE TENMOMU3OMALMOHHOTO Crost By, (M2
-°C)/BT, paccunTbiBaeTcsa no hopmyrie Tennonepenayn Yepes nrockyto CTEHKY:

-

TR okl ol

(B.61)

rae Sy - TONWMHA M30oMALUK, M;
.E:s“ - ANVHa BHYTPEHHe 06 pa3ytoLLelt n3onaumm, m;
.E;fs - ANVHa HapyxHo obpasytoLLeit U3onsauum, m;

f ey

s (B.62)

1F =



Mpn pacyete R; npuHUMaeTcs NPUBIVIKEHHOE 3HAYEHWe TOMLLWMHBI M30oNALUK

FeoMeTpUYEcKkMe XapakTepUCTUKA KOHCTPYKLMM fy', fa PacCUMTLIBAIOTCA B
3aBMCUMOCTM OT BMAA KOHCTpykuun (pucyHok B.1) ¢ uvcnonb3oBaHvem
COOTHOLLIEHWI 3NIEMEHTapHOM reOMEeTPUM 1 TPUTOHOMETPUYECKMX (OYHKLIMN.

KoadhdMUMEHT TenmonpoBOAHOCTM W3AErMn B KOHCTPYKUUUA Ay, BT/(MK),
npuvHMMaeTca no Tabnuue b.1 npunoxeHus b npu cpegHen Temnepatype crosi:

m_zB+fﬂ

=20 (B.63)

KoaddpmumeHT Tennootgayum ot Bo3gyxa BHYTPWU NPOCTPAHCTBA, OrPaHU4EHHOro

W30MALMEN, K BHYTPEHHEN MOBEPXHOCTU W3OMALMM os crieayeT MPUHMMATH

paBHbIM 11,6 BT/M2-°C.
KoadbdpmumeHT Tennootgaum OT  HapyXHOW MOBEPXHOCTM uM3onsaumMn B

OKPYXKaloLLMIA BO3AYX Ca , BT/(M2-°C), criedyeT npuHumaTh no Tabnmue B.2.

PucyHok B.1 - KOHCTpyKUuuu Tennoson nsonsiunm Tpy6onpoBoaoB c
oborpeBaloLWUMM UX NaPOBbIMU U BOAAHBLIMUA CMYTHUKaMK

a) o)

1 - avameTp oborpeBaemoro TpybonpoBoaa; 2 - AuameTp ChyTHWKA; 3 - TomnwmHa
TENMOM30NSILMOHHOrO  Crosi; 4 - AnvHa JMHEMHoro yvactka o6pasylolen B

KOHCTPYKLMK # ; 5 - AnnHa obpasytoLen in B opmyne (B.68) Anst KOHCTPYKLINM C
OOHUM W C ABYMSI CMyTHUKaMW; 6 - Yron & - B KOHCTPYKLWW C OAHUM CMYTHUKOM;

yron P-B KOHCTPYKL UM C ABYMA CMYyTHUKaMU; 7 - yron B-B KOHCTPYKL UM C OQHUM
CNYTHUKOM; Yron t - B KOHCTPYKUWM C OBYMA CNyTHUKaAMU; 8 - pnvHa nuHerHoro

yqacTka obpasyioLLeii B KOHCTPYKLMM C ABYMS CYTHUKAMU #iy ;
PucyHok B.1 - KoHCTpykuum TenmoBoW wusonsiuum  TpybonpoBodoB C

o6orpeBatoLLMMM 1X NapOBbIMU 1 BOASHBIMU CMyTHUKAMU: @) - C OOHUM CyTHUKOM;
6) - C ABYMS CMYTHWKaMM

B.4.2.6 TepMuyeckoe COMPOTUBIIEHME W3OMALMOHHOrO criost Fz, (M2-°C)/BrT,
BbIUMCTIAAETCS MO hopMyrie

oy +2
R=20 1 Iz A te0g

+ 2 , (B.64
o afﬁn(dm+25m) e oy (B:64)

rAae o - Yrof, XapakTepusyloLmin reoMeTpuio TennonsonsaLMOHHON KOHCTPYKLUK
(pucyHok B.1), paguaH.

B.4.2.7 YpenbHoe TepMuyeckoe COMPOTUBMEHWE TENMOOTAAYe OT BO3ayxa
BHYTPW MPOCTPaHCTBA, OrpaHWYeHHOro u3onsuuen, k Tpybonposoay, (m-°C)/BrT,
crieflyeT BblUUCTATH MO hopmyre

2T 1
Ry=—

B '%, (B.65)



roe [ - yron, XapakTepuayloLmii reoMeTpuio TEMNOU3ONALMOHHON KOHCTPYKLMM
(pucyHok B.1), paguaH.

KoadbdwmuueHt Tennootaaun Sy,  OT  BO3Ayxa BHYTPU  MPOCTPaHCTBa,
orpaHM4YeHHOro n3ornsiuuei, kK TpybonpoBoay crneayet npuHMMmaTth paBHbiM 17,4 T/(M
2.°C),

* TekcT [OKyMEHTa COOTBETCTBYET OpuruTHany. - [puMedaHe U3roToBuTens
6as3bl AaHHbIX.

B.4.2.8 PacyeT TONWWHbI TENMOU30MSALMOHHOTO CIOS BbINOMNHSAETCA no hopmyne

;,{d_m]:;,{w]:zmm[@—%}. (B.66)

doy dup 2l My +28,)

dopmyna (B.66) pelaeTcsi MeTofoM nocnenoBaTerbHbIX NpubnxeHuii. Mepeoe
NPUGHMXEHWE TOMLLMHBLI U3OMALMM NMPUHUMAETCS PaBHBLIM NPUHSTOMY MpK pacyeTte

TEPMUYECKOTO  COMPOTUBIIEHUS ;. TomnumHa wusonsuuu Sy BblYUCASETCS MO
dopmyne (B.20).

B.4.2.9 PacueTHyto TOMWMHY U30MNsuun BIYUCASAIOT Mo dopmyne

By=0p K-y, (B.67)

roe X - koadbpuLMeHT, yYuTbIBaOWMIA AONOMHUTESNbHbIE TEMMOBLIE NOTEPU Yepes
onopbl U apmatypy. [Ons TpyGonpoBodoB, PacronOXeHHbIX B MOMELIEHUM |
TOHHensax, £=1,15-1,2; ana TpybonpoBOAOB, PAaCMONOXEHHbIX Ha OTKPbITOM
Bosayxe, & =1,25-1,3;

YW - nonpaBouHbIN Ko3dppULMeHT. [lpu pacyeTax Tennous3onsALMOHHbLIX
KOHCTPYKLMIA C eCcTecTBEHHbIM yrrom oborpeBa 6e3 nogknagku (pucyHok B.1)
BBoautcs W=1,15.

B.4.2.10 MNpn ncnonb3oBaHWM 3KpaHa 13 anoMMHMeBOW Gonbrn, yKaabiBaeMon
B KayecTBe NOACTUNAIOLLErO CMOS MO TEMMOWU3ONSLMOHHBIN CMOW, pacyeTHyo
TOSLLWHY U3onaumum cneayeT ymeHbluaTb Ha 20%.

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

MpunoxeHue I' (pekomeHayemoe).
MpepenbHble TONWWHBbI TENSTOU30NALMOHHbIX
KOHCTPYKLMM ANA o60pyAoBaHUA U
Tpyb6onposoaos

Mpunoxexune I
(pexomeHayemoe)

Tabnmua .1 - MpepenbHble TOMWMHbLI TENSOUM3ONALMOHHBIX KOHCTPYKLMMN
Ans obopyaoBaHusa 1 TpybonpoBoAoB
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Hapy»xHbin
anameTtp, Mm

Cniocob npoknagku Tpybonposoaa

Hag3eMHbIN

B TOHHEnNe

B HenpoxogHOM

KaHane

MpenensbHas TonuyHa Tennou3onsALMOHHONO Crosi, MM, MNpu

Temnepatype, °C

19 n| 20 19 n| 20 no 1501151 "

HXe 6onee HWKe 6onee BKI1. 6onee
18 80 80 80 80 50 60
25 120 120 100 100 60 80
32 140 140 120 100 80 100
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 v 6onee || 320 320 320 260 140 220




Mpumeyanus

1 [Ona TpyGonpoBOAOB, PACMOMOXEHHBIX B KaHarax, TOmnuyHa M3omnsaummn
yKaszaHa [Afsi MOSOMUTESNbHBIX TEeMMepaTtyp TpaHCropTUpyeMbix BelecTs. [ns
Tpy6ONpPOBOAOB C  OTpULATENbHLIMU — TemnepatypamMu  TpaHCMOPTUPYeMbIX
BEWECTB MpederbHble TOMWMHBI CMeAyeT MpUHUMATL TakuMKU ke, Kak mpu
NPOKIaAKe B TOHHENSX.

2 B cnyyae, ecnm pacuyeTHasi TonwmHa u3onsuum Gonblue npeaensHON,
crnegyet npuHumath Gonee 3dpeKTUBHBIA TENMOM3ONALMOHHBIA MaTepuan u
OrPaHNYUTLCA NPEAENbHON TOMNLWMHON TENMOBON M3ONALMKU, €CAM 3TO A0MYCTUMO
M0 YCIIOBMSIM TEXHONOMMYECKOro npoLecca.

MpunoxeHue [] (cnpaBoyHoe). OnpeneneHue
TOJNWMHbI U 06 bEeMa TeNNOMU3ONALNOHHbIX
n3genun U3 ynnoTHAKLWMXCA MaTepmanos

Mpunoxexve [
(cnpaBo4Hoe)

0.1 TonwmHy TennousonsauuoHHOMO U3Oernust 13 YNIoTHSIOWMXCH MaTepuarnos
[0 YCTaHOBKM Ha M30rMpyeMylo MOBEPXHOCTb CriefyeT onpefenste C y4eToM

KoadhMLIMeHTa ynnoTHeHUA £, no cdopmyram:
ONS LATMHAPUYECKON NOBEPXHOCTH

d+8
8y = 6K, ——, A
1 Cd+2§ (nu )
019 NNOCKOW MOBEPXHOCTU
by = 8K, (0.2)
roe dy, &; - TOMUMHA TENNOU3OMALIMOHHOTO W3AEenMa [0 YCTaHOBKM Ha

N30M1pyemyto NoBepXHOCTb (6e3 ynnoTHeHus), M;

& - pacuyeTHas TonuWWHa TEnrOU3OMALMOHHOIO CMOsi C YMIIOTHEHWEM B
KOHCTPYKLUK, M;
d - HapyXHblIll oruameTp nsonmpyemoro obopyanoBaHus, Tpybonposoaa, M;

K, - KO3MLMNEHT YNMOTHEHUS TEMIOU30NSALMOHHBIX U3LENUiA, MPUHUMAaeMbIii
no Tabnvue .1.
Mpumevanna

d+8
1 B cnyvae, ecrm B dopmyne ([.1) npousBeneHve Kcm MeHbLLe

€0MHULbI, OHO O0DKHO NPUHMMATbLCA paBHbIM eanHULEe.

2 [Npy MHOTOCIIOMHOW M30MALMN TONWMHY U3AENWst 40 ero YNroTHEHWs criegyeT
onpeaenaTb OTAenbHO Ans Kaxaoro cros. [lpy  onpeaeneHun  TONMWMHbI

nocreayoLLero TENIOM30NALMOHHOIO Cros 3a HapyXHbln AnameTp (& ) NpuHUMatoT
AvameTp M3oMALUN NPeabiayLero Crnos.

3 O6bem TensioM3onALUMOHHbIX U3AENUA U3 YNIOTHSIIOWMXCA MaTepuarnos Ans
TEMMOM30NSILMOHHOIO Cros A0 YMIIOTHEHWsI CriedyeT onpeaensTh no opmyrne

V=nE, @-3)

roe ¥ - o6bem TennomsonsLMoHHOro MaTtepuana unm nsgenna 40 ynnoTHeHus, M3
E'/; - 06BbEM TENMOM3ONSALNOHHOTO MaTtepuana v ngenna B KOHCTPYKUUK C

Y4eTOM YNroTHeHUs!, M3 .

Tabnvua O.1



TennonsonsumnoHHbIe marepwuarnbel 1 usgenvsa

KoadbdpmumneHt

ynroTHeHust, &,

MaTbl MUHepanoBaTHbIe NPOLLMBHbBIE CHXMMaeEMOCTbto He || 1,2
6onee 55%
MaTbl MWHeparnoBaTHble pyroHupoBaHHsble || 1,35-1,2
cxUMaemocTblo He 6oree 55%
MaTbl M xonmcTel M3 cynepToHkoro 6asansToBOro
BOMOKHA NpW  ykragke Ha  TpyGompoBoabl W
060pya0BaHUE YCMOBHLIM MPOXOA0M, MM:

o 5 3,0
v < 800 npu cpepHeit nnoTHoCTH 23 Kr/M
To e, npu cpeaHer nnotHocTn 50-60 kr/m3 1.5

o 2,0
Oy 2 800 npw cpeaHen nnoTHocT 23 Kr/im3
To e, npu cpeaHeit nrotHocTn 50-60 kr/m3 15
W3germa  BepTukanbHO-crioucTble  (Namenna-martbl),
MaTbl MPOLUMBHbIE TOPUPOBAHHON  CTPYKTYpbl U3
CTEKINSAHHOTO BOMOKHA n KameHHoM BaThbl
CXXMMaeMOCTbIO:
He 6onee 30% 1,0-1,1
MaTbl pyrnoHMpOBaHHbIE M3 CTEKMSIHHOMO LUTanernbHOro
BOJIOKHa CXVIMaeMOCTbH0:
He Gonee 55% 1,4-1,6
55-70% 1,6-2,6
6onee 70% 2,6-3,6
MrvTel MUHEpAaroBaTHble Ha CUHTETMYECKOM
CBsI3ytoLLEM Mapku
35, 50 1,5
75 1,2
100 1,1
125 1,05
[Tl M3 CTEKNSIHHOIO LUTaNEnNbLHOIO BONOKHA MapKu:
M-30 1.1
M-15, M-17 n n-20 1,2
Mecok nepnuToBbIA BCNyYeHHbIN Mernkui Mapku 75, 100, || 1,5

150




MpymeyaHue - CxxumaeMocTb - OTHOCUTENbHAsA AedopMauus Matepuana nog
Harpyskon 2 kla, onpegensetca no F[OCT 17177.

Tabrnvmua 0.1 (M3meHeHHas pegakumsi, A3m. N 1).

YK [69+699.8] (083.74) OKC 91.120.10

KrtoyeBble croBa: Tennosasi W30MsLMSA, TENSOM3OMALUMOHHBLIA  MaTepuar,
TEpPMUYECKOe COMpPOTUBIIEHME, KOI(PULIMEHT TEnnooTAauun, TEenronpoOBOAHOCTb,
napoBoOK CMyTHWK, Tpybonposog

(N3meHeHHas pepgakums, A3m. N 1).
ONEeKTPOHHbLIN TEKCT AOKYMEHTa
nogrotosneH AO "Koaekc" n ceepeH no:
odmumansHoe nsgaHve
M.: MuHpervion Poccum, 2012

Pepakuus fokymeHTa ¢ ydeTom
M3MEHEHWI 1 OOMNOSIHEHMI NOAroTOBNEHA
AO "Kopgekc"
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