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Mpeavicriosre

Llerm v npuHUmMnbl cTaHgapTudauum B Poccuiickon degepaummn ycTaHOBMEHbI
PepepanbHbiM_3akoHoM oT 27 paekabpsa 2002 r. N 184-d3 "O TexHuyeckom
perynmpoBaHuu”, a npasBura paspaboTku - noctaHoBneHvem [paBuTenscTBa
Poccuiickon Penepaumm ot 19 Hos6ps 2008 r. N 858 "O nopsinke pa3paboTku u

yTBEepXOeHusi CBOAOB Npasumn'”.
CBefeHusi o cBoae npaBun

1 UCMNOJTHUTEJIb - MocKOBCKUIA rocyAapCTBEHHbIN CTPOUTESbHBIN YHUBEPCUTET
(MICY) v rpynna cneuuanucTos

2 BHECEH TexHuyeckum KomuTeTOM NO cTaHgapTu3auum TK 465
"CTpouTenbcTBo"

3 MOArOTOBIEH k yTBepxaeHuto [lenapTaMeHToOM apXUTEKTypbl, CTPOUTENbCTBA
1 rpaloCTPOUTESNbHOM NONUTUKK

4 YTBEP>XXJOEH npukasom MuHWCTepcTBa pervoHanbHoro passutus Poccuiickon
Pepepaumnm (MuHpervon Poccun) ot 27 pekabpsa 2011 r. N 608 u BBegeH B

nevicteue ¢ 01 siuBapst 2013 1.

5 S3APETMCTPUPOBAH ®epnepanbHbiM — areHTCTBOM MO TEXHUYECKOMY
perynvpoBaHnio 1 metpororun (PocctaHgapT). Mepecmotp CM 61.13330.2010
"CHwIM 41-03-2003 Tennosas usonsaums obopyaosaHus u Tpybonposoos”

UHgopmayus 06 usmeHeHUsIX K Hacmosiwemy ceoly npasurs rnybnukyemcs 8
exe2o0Ho  u3zfasaeMoM  UHGhOpMaUUOHHOM  ykazamene  "HayuoHaribHble
cmaHOapmbl"”, @ mekcm U3MeHeHUl U MOoMnpasoK - 8 eXeMecsyHO u3dasaembix
UHGhOpMayUOHHbIX  ykazamensx "HayuoHanbHble cmarHOapmbl". B cryyae
rnepecmompa  (3aMeHbl) WU OMMEHbI  Hacmosiuez2o ceoda  npasus
coomeemcmeytoujee ysedomrieHue 6ydem onybnuKo8aHO 8 eXeMecsYHO
uzdasaemMoM UHGOPMaYUOHHOM yKka3amerne "HayuoHasbHble cmaHOapmebl”.
Coomeemcmesyrowas uHghopmayusi, yeedomriieHUe U MmeKCcmbl pas3mewaromces
makxe 8 UHGhopMayUOHHOU cucmeme obuje20 ronb308aHuUsi - Ha oghuyuansHOM
catime paspabomuyuka (MuHpeauoH Poccuu) 8 cemu UHmepHem

BHECEHbI oneyatku, onybnvkoBaHHasi B WHdopmauvoHHom BionneteHe o
HOPMaTUBHOW, METOANYECKOW M TUMOBOW NpoekTHOM AokymeHTauum N 6, 2012 1. n
onevyaTtku, pasmeLLeHHble Ha odmumansHom caunTte DAY "oLC",
www.certif.org/fcs/sp_malomob.html (no coctosHuio Ha 01.10.2014).

OneyaTkun BHECEHBI M3roToBUTENEeM 6a3sbl AaHHbIX
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HacTosiumin cBof npaswn pa3paboTaH C yH4ETOM COBPEMEHHbIX TEHAEHLMIA B
NPOEKTUPOBAHUM  MPOMBILLIIEHHON  TEMMOBOW  M3OMALMM U pekoMeHAaLwii
MexayHapoAHbIX OpraHvM3aL i No cTaHaapTU3aLmMm U HOPMUPOBAHWIO.

HopmaTuBHbBI [OKYMEHT copepxuT TpeboBaHMA K  TennousonsLMOHHbIM
matepuanam, u3genusM M KOHCTPYKLUSM, MpaBura NpoeKTUPOBaHWS TEMroBoW
U30MALMK, HOPMbI MIIOTHOCTU TEMSIOBOrO MOTOKA C M3OMMPYEeMbIX MOBEPXHOCTEw
obopyaoBaHust U TpyGOMPOBOAOB C  MOSNIOMATENbHBIMA U OTpULLATENbHBIMU
TemnepaTtypaMu npu UX PacnosioKeHWM Ha OTKPbITOM BO3A4yXe, B MOMELLEHWN,
HenpoxofdHbIX KaHanax u npu 6eckaHanbHoM npoknaake. B AokymeHTe npuBeaeHs!
MeToAbl pacyeTa TOSMWMHbI TEMMOBOW M3onsumn obopyaoBaHust u TpybonpoBoaoB,
pacyeTHble  XapaKTEPUCTUKM  TENnou3OMALMOHHBIX — MaTepuarioB, npasuna
onpefeneHnss  obbema M TOMWWHBI  YMIOTHSIIOLLMXCA  BOMOKHUCTBIX
TENNoU30oNALMOHHbLIX MaTepUasios B 3aBUCMMOCTUN OT KO3(MLMEHTA YNNOTHEHMS.

AKTyanu3aums BbINONHEHa aBTOPCKMM KOJUMEKTUBOM B COCTaBe: KaHA. TeXH.
Hayk B.M.lWLoixeT (pykoBoguTene paboThbl), A-p TexH. Hayk 6.M.PymsHues (MICY),
B.H.Akynnues (CMKB AO "®wupma "OHeprosaumra"), B.H.Kpywenshuukuii (OAO
"ATOM3Hepronpoekt").

B pabotre npuHumarm yyactue: AW.Kopotkos, W.B.HosnkoB (OAO
"BHUMWaHepronpom"), kaHa. TexH. Hayk B./.KawuHckuin (OO0 "MPEOMNPUATUE
"TennoceTtb-Cepauc"), C.J1.Kay (OAO "BHUMNHedtb"), P.LLU.BuHorpagosa (OAO
"TennoanekTtponpoekt"), E.A.HukntuHa (OAO "AtomaHepronpoekT").

1 O6nactb npuMeHeHuUsA

HacToswwmii cBog npaeun criegyeT cobriogatb Npu NPOEKTUPOBaHUM TEMMOBOWA
U30NALMM HapYXHON NOBEPXHOCTM 0BopynoBaHus, TpybonpoBoAoB, ra3oxodoB U
BO3yXOBOJOB, PACMONOXEHHbIX B 34aHUSIX, COOPYXEHUSX U HA OTKPbLITOM BO3AyXe
C TemnepaTypon cogepxalmxcs B HUX BellecTB oT muHyc 180 go 600 °C, B Tom
yncne TpybonpoBoaoB TENSOBLIX CETEN NPU BCEX Crocobax Npoknaaku.

HacTosiupe HOpMbl He PacnpoOCTPaHAITCA Ha MPOEKTUPOBaHWE TEMnoBOM
usonauum obopyaoBaHvst U Tpy6onNpoBOAOB, COAEPXALLMX U TPaHCMOPTUPYHOLLMX
B3pbIBYATHIE BELUECTBA, U30TEPMUYECKUX XPAHWUIULL CXVKEHHBIX ra30B, 34aHWUA 1
NOMELLEHN ANA NPOU3BOACTBA W XpPaHEHWs B3pbiBYaTbIX BELLECTB, aTOMHbIX
CTaHL M 1 yCTaHOBOK.

2 HopmaTtuBHbIe CCbINKU

HopmaTtuBHble [OKYMEHTLI, Ha KOTOpble B TEKCTe HaCTOSILLEero cBoga npasun
MUMEITCS CChISKW, MPUBEAEHbI B NPUNOXEHUN A.

Mpumeyanve - Mpy NoNb30BaHWM HACTOSILLWM CBOAOM MpaBui LieniecoobpasHo
NpoBepuUTb  AENCTBME  CCbISIOYHbIX CTaHOapToB M KlaccudgwmkatopoB B
MHPOPMAaLIMOHHO cucTeme O0OLLEro nonb3oBaHWs - Ha odmumnarnbHoM cante
HauwuoHanbHbIX opraHoB Poccuiickon ®egepauum no crtaHgapTu3auum B CeTu
MHTEpHET WM no  exerogHo uv3gaBaemMoMmy WHOpMauMOHHOMY  ykasaTesnto
"HauwuoHanbHble cTaHaapTbl", KOTOPbI ONybrMkoBaH MO COCTOSIHWIO Ha 1 sHBapst
TEKylWero roga, M MO  COOTBETCTBYWOLWMM  €XeMeCS4HO  u3haBaeMbiM
WHC(OPMALMOHHBIM  yKkasaTensam, onybrnmkoBaHHbIM B Tekyliem rogy. Ecnm
CCbINMOYHbIA JOKYMEHT 3aMeHeH (M3MeHeH), TO MpY MOMb30BaHWM HaCTOSALLWM
CBOAOM MpaBwn criegyeT pPyKOBOACTBOBATbCS 3aMEHEHHbIM  (M3MEHEHHbIM)
[OKYMEHTOM. Ecnmn cCbInoYHbIN AOKYMEHT OTMEHeH 6e3 3amMeHbl, TO NMOSoXeHWe, B
KOTOPOM [aHa CCbifika Ha Hero, NPUMEHSIETCS B 4acTW, He 3aTparvBarollen aTy
CCbINKY.

3 TepMMHbI n onpegeneHusA

B HacTosliemMm cBoge MpaBunl  MPUMEHEHbI  Criedylouye TepMuHbl C
COOTBETCTBYIOLLYIMU ONpeaereHnsIMu:

3.1 nNnoTHOCTL TEeNNOU3ONSIUMOHHOINO Matepuana, 2, Kr/Mm3: BenuuuHa,
onpeaensiemasi OTHOLUEHWEM MacCbl MaTtepuarna Ko BCEMY 3aHMMaeMoMy WM
06bemy, BKIlO4asi NOpbl U MyCTOThI;

3.2 ko3adpchbuumeHT TennonpoBogHoc, (*), B1/(M-°C): KonnuectBo Tennotsl,
nepefaBaeMoe 3a €QVHULY BPEMEHW Yepes3 eauHULy MIowaan M3oTepMUYECcKOoit
NOBEPXHOCTY NpU TEMNEPATYPHOM rpafiueHTe, PaBHOM eIMHWLLE;

3 . 3pacyetTHas TennonpoBoAHoCTb: KoadhuumeHT  TennonpoBogHOCTU
TENSION30MNALMOHHOMO MaTepuana B 3KCNSlyaTaLMOHHbIX YCIIOBUSIX C YYETOM €ro
TEMNepaTypbl, BRAAXHOCTW, MOHTAXHOMO YNJOTHEHWS W HanuMuus LWBOB B
TENNON30ALMOHHOM KOHCTPYKLIMK;

3.4 naponpoHuuaeMocTs, #, Mr/(M-y-Ma): CnocobHOCTb MaTepuana nponyckartb
BOASHblE Mapbl, COAepXalwecs B Bo3gyxe, Mo AEVCTBMEM pPa3HOCTU WX
napumanbHbIX AaBNEHW Ha NPOTMBOMNOIOXHBIX MOBEPXHOCTSX Cosi MaTepuana;

3.5 TemnepatypocTorkocTs: CnocoGHOCTE MaTepuana cCoxpaHsiTb MexaHu4eckue
CBOWCTBa NPV MOBBIEHUMA WM MOHWKEHUM TeMnepaTypbl. XapakTepusyertcs
npegenbHbIMM - Temnepatypamy  NPUMEHEHUs,, TMpU  KOTOPbIX B MaTtepuarne
obHapyxvBatoTca Heynpyrue Aedopmauim (Npy NOBbLILEHAN TEMMEPATYPbI) UK
paspylleHne CTPYKTypbl (MpU MOHWXEHUM TemnepaTypbl) Mo4  CxUMatoLLeln
Harpyskom;



3 . 6ynnoTHeHMe  TEeNNOMU3OMSIUMOHHLIX  MatepuanoB:  MoHTaxHas
XapakTepuCTVKa, OrMpedernsiowas MioTHOCTb TEMoU3ONsALMOHHOIO  Matepuarna
nocrie ero yCTaHOBKM B MPOEKTHOE MOSIOXEHE B KOHCTPYKUUW. YNNOTHEeHWe
mMaTepuanoB XapakTepusyeTcsi KO3(hMLMEHTOM YMMOTHEHWS!, 3HAYEHe KOTOPOro
onpegernsaeTca OTHOWeHeM obbema matepuana Wi usgenus K ero obbemy B
KOHCTPYKLWK;

3.7 TenNon3onNALNOHHAsA KOHCTPYKLMA: KOHCTPYKLUS, COCTOSALLAS U3 OAHOTO Unn
HECKOMbKMX CroeB  TEensou3onAuMOHHOrO MaTtepuana (M3genusi),  3almTHO-
MOKPOBHOTO CIiIOSi U 3MEMEHTOB KpenmneHus. B coctaB  TennovsonsuvoHHoOn
KOHCTPYKLMW  MOMYT BXOAUTb NApOU3ONSILUOHHBIN, NpefoXpaHUTENbHbIA 1
BblpaBHMBAOLLMIA CIIOK;

3 . 8 MHOorocnomHas Tennnon3onsaAuynoHHas KOHCTPYKUUA: KOHCprKLl,I/Iﬂ,
COCTOALWAaA U3 AByX N 6onee croeB PasfiMYHbIX TEMJTON3ONALUOHHBIX MaTtepuarnos;

3.9 NOKPOBHBLIN CMON: ONEMEHT KOHCTPYKLMW, YCTaHABIMBAEMbIV MO HapyXHOMN
NOBEPXHOCTW TEMIOBOW M30NALUM ANS 3aLLMTbl OT MEXaHUYECKUX NOBPEXOEHWUA U
BO34EVCTBUSI OKPYXaloLLen cpeabl;

3.10 napon30oNALUMOHHBIN CroW: ONeMeHT TEMNMou3oNsALUOHHON 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;

3.11 NnpeAOXpaHUTENbHbIN COW: DNIEMEHT TEMNON3ONSALMOHHBIA KOHCTPYKLIUY,
BXOOSALMI, Kak MpaBwuro, B COCTaB TEMMOM3ONALMOHHON KOHCTPYKUMM AOns
obopynoBaHMss U TpyGOMPOBOAOB C  TEMMEPATYPOW MOBEPXHOCTU  HWke
TemMnepaTypbl OKPYXXaloLLEN Cpeabl C Lenblo 3alyThl Mapon3orsLMOHHOrO Crosi oT
MEXaHWUYECKMX MOBPEXAEHUIA,

3.12 temnepatypHble paecdopmauum: TennoBoe pacluMpeHue wunn  cxaTtve
N30MMpyeMoi MOBEPXHOCTM WU  3NIeMEHTOB KOHCTPYKLUMWM MoA  BO3AeNCTBMEM
M3MEHeHNs TemnepaTypHbIX YCMOBUIA MPU MOHTaXe M 3KCcnnyaTaLum n3onupyemoro
00beKTa;

3.13 BblpaBHMBaOWMUA CNOW: JONEMEHT TEMNNOU3ONALMOHHON KOHCTPYKLIUK,
BbINOMHAEMbIA M3 yNpyrMX  PYSOHHbIX UMM NACTOBbLIX  MaTepuaros,
yCcTaHaBnMBaeTCs Nofd MSArKWA NOKPOBHbBIV CMOW (Hanpumep M3 NakoCTEeKINoTKaHW)
N5 BbIpaBHUBaHUS hOPMbI NMOBEPXHOCTU.

4 O0OLwWMe nonoxeHus

4.1 TenrousonsiuMOHHas KOHCTPYKUMSI [OrkHa ofecrieunBarb napameTpbl
TEnmnoxorofoHOCUTENs MpU  3KCMMyaTauuy, HOPMAaTMBHBIA YPOBEHb TEmnroBbIX
notepb o6opynosaHveM U Tpy6onposogamu, GesonacHylo AOns  YenoBeka
TemnepaTypy UX HapyXHbIX NMOBEPXHOCTE.

4.2 KOHCTpYKL MM TEnroBol m3onsummn TpybonpoBodoB U 060pyaoBaHUsSt AOIDKHbI
oTBeyaTb TpeGOBaHUSAM:

3HEProahheKTMBHOCTM - WMETb  ONTMManbHOE  COOTHOLLEHWE — Mexay
CTOMMOCTbI TENSIOU30MALMOHHOW KOHCTPYKLMM U CTOMMOCTbLIO TEMMOBbLIX NOTEPb
Yyepes MU3oMNALMI0 B TEYEHUE pac4eTHOro Cpoka aKChyaTauuy;

JKCMNyaTaLUOHHOW HafEXHOCTW W [OINTOBEYHOCTU - BblaepivBaTb 6Ge3
CHWXEHUS1  TEMro3alMTHbIX CBOWCTB U paspylleHust  3KCMyaTaluoHHble
TeMnepaTypHble, MeXaHU4ecKue, XMUMUYeckue 1 apyrme BO3LAEUCTBUSI B TeYeHue
pac4eTHOro cpoka aKcnyaTauuy;

6e30nacHOCTW AN OKpyXaloLel cpefbl M 0B6Cny}MBatoLLero nepcoHana npu
aKcnnyaTauum 1 yTunmsauuw.

Matepuarsl, UCMONb3yeMble B TENNOU3OMNALMOHHBIX KOHCTPYKLUSIX, HE [LOMKHbI
BbIAENSTb B MpoLecce  aKchnyaTauwv  BpegHble,  NoXapoonacHbie U
B3pbIBOOMACHbIE, HEMPUSTHO MaxHyle BeLEecTBa, a Takke 60nesHeTBOpHble
GakTepun, BUpYCbl WU TpUBKKM, B KOMMYECTBaxX, MNPEBbILIAIOLMX MpeaesibHO
[0MyCTUMbIE KOHLLEHTPaL UK, YCTAHOBMEHHbIE B CAHUTAPHbIX HOPMaX.



4.3 lNpu BbIGOPE MaTEPMANoB 1 U3Aenuii, BXOASALLMX B COCTaB TEMoM30sALOHHbIX
KOHCTPYKLUMA  ONA  MOBEPXHOCTEe € MOMOXUTENbHbIMK  TemnepaTypamu
TennoHocuTens (20 °C v BbiLLe), CrieayeT y4uThbiBaTb crieaytoLme dakTopb:

MeCTOPacnOsIOXeHV e N30NMPYemMoro 06 bekTa;

TemnepaTtypy 13onmpyemoit MoBEpPXHOCTH;

TemnepaTtypy OKpyxatoLLei cpeabl;

TpeboBaHusa nNoxapHon 6eaonacHocTy;

arpeccUBHOCTb  OKPYXaloliel cpedbl WM BEWecTB, COAepXalmxcs B
U30MMpyeMbIX 0B bekTax;

KOpPPO3MOHHOE BO3AENCTBYE;

MaTtepuarn NoBepXHOCTW U30IMPYeMOro 06 bekTa;

[0MNYCTUMbIE Harpy3Kkun Ha U30rMpyemMyto NOBEPXHOCTb;

Hann4ne Bubpauumn 1 yaapHbix BO3AeNCTBUN;

Tpebyemyto AOMTOBEYHOCTL TEMMON30SALIVIOHHON KOHCTPYKLINK;

CaHWUTapHO-TUrMeHnyeckne TpeboBaHws;

Temnepartypy NPUMEHeHs1 TeNNoM3oSALMOHHOrO MaTepuana;

TENnonpoBoAHOCTb TEMSOM3ONALMOHHOMO MaTepuana;

TemnepaTypHble AedopMaLn U30IMpyeMbIX NOBEPXHOCTEN;

KOHdMrypaLms 1 pasmepbl M30nMpyemon NoBEPXHOCTY;

YCIIOBUSI MOHT&a (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTL 1 AP.);

YCIIOBMS EMOHTaX@ 1 yTUrM3aLmm.

TennonsonsaUMOHHAst ~ KOHCTPYKUMS — TpybompoBOAOB — TEMroBbIX — ceTel
noA3emMHon 6eckaHanbHON NPOKMaAKW AOMKHA BblAepuBaTh 6€3 paspyLLeHns:

BO3/€eNCTB1E MPYHTOBLIX BOA;

Harpy3Kku OT Macchbl BblLLIENEXALLETo rPYHTa 1 NPOXOASLLEro TpaHcnopTa.

Mpn BblbOpe TENMOM3ONALUMOHHLIX MaTepuarnoB W KOHCTPYKUMA  Ans
NOBEPXHOCTEN C TemnepaTtypoi TennoHocutens 19 °C un Hwke u oTpulaTenbHon
TemMnepaTypon AOMNOMHUTENbHO CreAyeT Y4YWUTbIBaTb OTHOCUTESIbHYIO BII@XHOCTb
OKpYXalolero  Bosdyxa, a TaKke BNaOKHOCTb W NaponpoHMLLAeMoCTb
TENnnonsosnALMOHHOro MaTepuana.

44 B cocTaB KOHCTPYKLUMW TEennoBOM W30NAUMM OnsS  NOBEpPXHOCTENW C
NONOXVTENbHOW TEeMnepaTypor B KavyecTBe 06sa3aTernbHbiX 3MEMEHTOB [OMMKHbI
BXOAUTb!

TENNOU30NSALMOHHbIN CIOW;

NOKPOBHbIV CIOW;

3NIeMeHTbl KpenseHust.

45 B coctaB KOHCTPYKUMM TEMnnoBOW WU30MsSLMM  And  MOBEpPXHOCTen C
oTpuLaTensHON TEMMePaTypo B kavecTBe 06a3aTernbHbiX 3IEMEHTOB [OIDKHbI
BXOOUTb:

TENNOU30NALMOHHbBIN CIOW;

Napov30nsALMOHHBIN CIOW;

NMOKPOBHbIW CIIOW;

3NIEMEHTbI KPEneHusi.

MapousonsaLMoHHbIN Criol criefyeT npefycMaTpyBaTh Takxke npu Temneparype
n30nMpyemoii noBepxHocTu Hwke 12 °C. YCTpOWCTBO Napou3OnsiLMOHHOMO Crosi
npu Temnepatype Bbiwe 12 °C crneayet npeaycmatpueatb Ansi o6opyaoBaHus v
TpyOOMNpoBOAOB C TemrnepaTypoil Hke TeMnepaTypbl OKpyXatolen cpefbl, ecnv
pacuyeTHas TemnepaTtypa M30nMpyemMol MOBEPXHOCTW HWXe TemnepaTtypbl "TOYKU
pochbl" NpU pacYeTHOM AABNEHUM U BMAXHOCTU OKPYXKAOLLETO BO3AYyXa.

HeobxoaMMOCTb  YCTaHOBKM  NapOM3OMALMOHHOMO Crosi B KOHCTPYKLMM
TENSIoBOW U30NALMM A9 NOBEPXHOCTEN C NepeMeHHbIM TeMNEPaTypPHbIM PEXMMOM
(ot "nonoxutensHon" K "oTpuuatensHon" 1 HaobopoT) onpenensieTcs pacyeTom
0151 UCKITHOYEHUS HAKONMEHUS BMaru B TEMNSIOM30MSILIMOHHOM KOHCTPYKLIWW.

AHTVKOPPO3VOHHbIE MOKPbITUS U30NMPYEMOIA NMOBEPXHOCTU HE BXOASIT B COCTaB
TENON30NALMOHHBLIX KOHCTPYKLIUA.

4.6 B 3aBUCMMOCTM OT MNPUMEHSIEMbIX KOHCTPYKTUBHbIX PELIeHnA B COCTaB
KOHCTPYKLUW AOMNOSNHUTENBHO MOTYT BXOAUTb:

BbIPaBHMBAOLLWIA CIION;

npeaoxpaHUTernbHbIN CIION.

MpepoxpaHuTenbHLIN Crio cnegyeT npedycMaTpuBaTb MPU  NPUMEHEHUN
MeTanM4yeckoro MOKPOBHOTO  CMost AN NPeAoTBpalleHUs  NOBPeXOeHUs
Napou3orsALMOHHbIX MaTeprarnos.

5 TpeboBaHMA K MaTepuarnam M KOHCTPYKLUAM
TennoBou usonauuu

5.1 B KOHCTpyKUMsiX Tennousonauum obopyaoBaHus u  TpybonpoBogoB C
TemnepaTypamu cogepxalLmxcsi B HUX BellecTB B AunanasoHe ot 20 go 300 °C gns
BCEX CMocobOB Mpoknagku, Kpome 6GeckaHanbHOW, Ccrneayet  NpUMEHsSTb

TENMOM30ALNOHHbIE MaTepuarbl U M3genvsi ¢ NIoTHOCTLIo He Gonee 200 kM3 1
KO3(hPMLIMEHTOM TENSIONPOBOAHOCTU B CYXOM COCTOSIHUM He Gonee 0,06 BT/(m-K)
npu cpeaHen Temnepatype 25 °C. [JonyckaeTcs npumeHeHne acbecToBbIX LUHYPOB
NSt M30onsLumn Tpy6onpoBOAO0B YCIIOBHBIM MPOXOA0M 10 50 MM BKIMOUYUTENBHO.

BbiGop TEnsioM3onsauMoHHOrO MaTtepuana [Ans KOHKPETHOW  KOHCTPYKLMW
OCYLUECTBISETCA HA OCHOBAHUM TEXHWYECKUX TPEGOBaHWUMN, W3MOXKEHHbIX B
TEXHUYECKOM 33[1aH1M Ha NPOEKTMPOBAHME TENSIOBOW U3OMSALU.

5.2 B kayecTBe NepBOro TENMON3ONALNOHHOMO CMOSi MHOTMOCIIOMHbBIX KOHCTPYKLWIA
Tennousonaumm  obopynoBaHust M TpybonpoBogoB € TemnepaTtypamu
coepxalmxca B HUX BellecTB B AuanasoHe oT 300 °C u Gonee gonyckaetcs
NPUMEHSITb TENNOU3ONSALMOHHBIE MaTepuarbl U U3Lerms ¢ NIOTHOCTLIO He Gonee

350 kr/m3 1 KO3PMLIMEHTOM TEMSIONPOBOAHOCTM Mpu cpeaHein Temnepatype 300
°C He 6onee 0,12 BT/(M-K).



5.3 B kauecTBe BTOPOro 1 Nocrneaylowmx TeNNon3onsLMOHHbIX CMOEB KOHCTPYKLUIA
TennonsonaumMmM o6opyaoBaHus 1 TpyGONPOBOLAOB C TEMMEPATYPOIN CoAEPKALLMXCS
B Hux BewectB 300 °C u Gonee ans Bcex crnocoboB MpoKnagky, Kpome
6eckaHarnbHou, cregyeT NPUMEHSITb TEMIOU30NALMOHHBIE MaTepuarsl U U3genus ¢

NroTHOCTbIO He Gomee 200 Kr/M3 1 KO3HXMUMEHTOM TEMSIONPOBOLAHOCTM MNP
cpenHen Temnepatype 125 °C He 6onee 0,08 B1/(m-K).

54 [na  Tennou3onsuuoHHOrO crios  TPyOOMpOBOAOB C  MONOXUTENBLHON
TemnepaTypon npu 6eckaHanbHON npokfafake criegyeT NPUMEHSITb Matepuarnsl C

nroTHocTbio He Gonee 400 kr/m3 u TennonposogHocTbio He Gonee 0,07 B1/(M-K)
npu Temnepatype matepvana 25 °C 1 BMaXHOCTH, YKa3aHHON B COOTBETCTBYIOLLMX
roCyAapCTBEHHbIX CTaHA4apTaxX UM TEXHUYECKMX YCIIOBUSIX.

55 [ TennousonauMoHHOro criosi obopydoBaHWst U TpyGonpoBodoB C
oTpuUaTeNbHEIMA - TEMMNepaTypaMy  CriesyeT MPUMEHsTb  TEensioM3oNnAUMOHHbIE

matepuansl M u3genMsi ¢ MroTHocTbio He 6Gomee 200 kr/M3 U pacyeTHON
TennonpoBOAHOCTbIO B KOHCTpyKUMM He Gonee 0,05 BT1/(M-K) npu Temnepatype
BeLlecTB MuHyc 40 °C v Bbiwe u He 6onee 0,04 B1/(M-K) - npu muHyc 40 °C.

Mpn BbIGOpe MaTepuana TeMOU3OMALMOHHOTO CFlios  MOBEPXHOCTU  C
Temnepatypor ot 19 pgo 0 °C cnegyeT OTHOCUMTb K MOBEPXHOCTAM C
oTpuLaTenbHLIMU TeMNepaTypamu.

5.6 CooTBETCTBME MaTEpMaroB, NPUMEHSIEMbIX B KAYECTBE TEMMOU3ONsILMOHHOTO 1
MOKPOBHOIO CII0EB B COCTaBE TEMSOMU3ONSILUOHHBIX KOHCTPYKLMA 06opyaoBaHus u
TpybonpoBoaos, TpeboBaHMsIM K Ka4eCcTBY NPOAYKLUM, CAHUTAPHO-TUIMEHNYECKUM
TpeboBaHusM 1 TpeboBaHuAM noxapHom 6e3onacHoCTM  OOMKHO  ObiTh
noATBEPXOEHO pe3ynbTaTaMu WUCMbITaHUA, BbINOMHEHHbIX aKKpeaUTOBaHHbIMU
opraHu3auusiMu.

5.7 KoHCTpyKuus TenrmoBon wusonsuuyM TpybonpoBodoB npu  BeckaHanbHom
npokriagke AoipkHa 06agaTe NPOYHOCTLIO Ha cxaTtue He meHee 0,4 MMa.

Mpy GeckaHanbHOM Mpoknagke TEMnoBbIX CETel creayeT NpenMyLLecTBEHHO
NPUMEHATbL NPEeABapUTENbHO U3OMMPOBaHHbIE B 3aBOACKWX YCMOBUSX TPyObl C
y4eTOM [0MNYyCTUMON TeMnepaTypbl NPYMEHEHNS TENOU3ONALMOHHOMO MaTepuana
1 TemnepaTypHoro rpadgwika paboTbl TENSOBbIX CETEN.

MpviMeHeHWe 3acbiNHON 13onauuM TpyGonNpoBOAOB NpY NOA3EMHON NpoKnadke
B KaHanax 1 6eckaHarnbHo He JonycKaeTcs.

58 Tlpn OGeckaHanbHOW nNpoknagke npegBapuTenbHO — M3OMMPOBAaHHLIE
Tpy6onpoBoabl C M30MSILMEN U3 NEHOMoNMypeTaHa B MONMaTUNEHoBOW obornoyke
[OMKHbl BbITb CHaGXeHbl CUCTEMOW OMepaTVMBHOrO AUCTaHLIMOHHOMO KOHTPONS
BnaxHocTu nzonsaumm (OAK).

5.9 He ponyckaeTcs npuMeHsTb acbecTocopepxalme TeNnousosnsiLMoHHbIe
matepuanbl  Afs KOHCTPYKUMA  TEnroBOW  M3onsiuuv  obopyaoBaHus U
TPYGOMNpPOBOAOB C OTPULATENbHBIMM TEMMEPATYPaMU COAEPXKALWMXCS B HUX
BELLUECTB M A9 130M18U4umM TpyGonpoBOAOB NOA3EMHON NPOKMaAKN B HEMPOXOAHbIX
KaHanax.

5.10 Mpu BbIGOpe TENNOU3OMALMOHHBIX MaTepuarioB 1 NMOKPOBHbLIX CMOEB crieayeTt
YYUTbIBaTb CTOMKOCTb 3MIEMEHTOB TENMOU3ONALMOHHON KOHCTPYKLIMN K XUMUYECKN
arpeccuBHbLIM hakTopaM OKpYXatoLLen cpefbl, BKIO4as BO3MOXHOE BO3AENCTBUE
BELLECTB, COAEPXaLLMXCS B U30NMPYyEMOM OO beKTe.

He ponyckaetcs npuMeHeHne TennousonsaLUOHHbIX MaTepuarnos, CogepXalLmx
opraHMveckMe BellecTBa, QAN M3OMALUMM  KOHCTPyKUMA  obopydoBaHus U
TPYGOMNpOBOAOB, COAEPXALLMX CUMbHBLIE OKUCTIUTENMN (KUAKWIA KUCTIOPOA).

Ona MeTanmM4yeckmnx MOKPbLITUI [omkHa npeaycMaTpuBaThes
aHTUKOPPO3MOHHas 3aumTa WM BblbupaTbca MaTepuarn, He MoABepKeHHbIN
BO34EVCTBUIO arpeCcCUBHON cpeabl.

5.11 [Ons ob6opygoBaHns 1 TpybonpoBoaoB, NOABEpralyxcst yaapHbIM
BO3AENCTBMAM M BUOpauuW, PeKOMEHAYETCA MNPUMEHATb Tennou3onsauMOHHbIe
n3genus Ha ocHoBe 6as3anbTOBOrO CyMepPTOHKOro MM acbecToBOro BOMOKHa UMn
apyrve matepuanbl, BUOPOCTOMKOCTb KOTOPbIX B YCIOBUSIX 3KCMyaTauum
noATBeEpPXOEHa pe3ynbTaTaMu WUCMbITAHWUIA, BbINOMHEHHbIX aKKpeaUTOBaHHbIMU
opraHu3auusimn.

[na obbekToB, NogBepraloLmMxcs BUOpaLuM, Npu MPUMEHEHUN LLTYKaTypPHbIX
3alLMTHBIX  MOKPbITUA  CrneayeT  npedycMatpvBaTb — OKMENKy  LUTYKaTypHOro
3aLLUMTHOTO NMOKPbITUSI C MOCTEAYHOLLEN OKPACKOM.

5.12 IMpun NpoeKTMPOBaHWUM 06 BEKTOB C MOBbILLEHHBIMU CaHUTaPHO-TUTMEHNYECKUMMI
TpeboBaHMSIMM K COOEpPXaHWo MbiMM B BO3AYXe MOMELLEHUA B KOHCTPYKLIMSIX
TEnnousonsaLum He [OMYCKaeTca NpUMEHeHWe MaTepuarnos, 3arpsa3HSIOLMX BO3OYX
B MOMELLEHNSIX.

PekomeHayeTca npuMeHeHWe Tenmnou3OoNsAUMOHHBIX UW3QEenuiA Ha OCHOBe
MVHeparbHOM BaTbl C AMAMETPOM BOSIOKHA He Gonee 5 MkM, usgenuin u3
CYNepTOHKOrO CTEKIOBOMOKHa B OOKMagKax co BCEX CTOPOH M3 CTEKIISIHHOM unm
KPEMHE3eMHON TKaHW W Nopd repMeTUYHbIM 3aLMTHBIM MOKPbITUEM UMW APYrMX
maTepuanoB, COOTBETCTBME KOTOPbIX YKa3aHHbIM CaHWUTaPHO-MUIMEHNYECKUM
TpeboBaHMSAM  NOATBEPXOEHO  pesyrnbTaTamyv  WUCTbITAHWA,  BbIMOMHEHHbIX
aKKpeauToBaHHbIMM OpraHM3aLmsMm.

5.13 B KOHCTPYKLMSX TENMOBON U30NsLMM, NPpeAHa3HayeHHbIX Ans obecneyeHus
3aaHHON TemnepaTypbl Ha NMOBEPXHOCTU M30MALMN, B Ka4eCTBE NMOKPOBHOIO Criost
peKoMeHAYyeTCs MPUMEHATb MaTepuanbsl CO CTeneHbio YepHoTbl He Hwke 0,9 (c

KO3(MLIMEHTOM M3NYyHeHUs He Hke 5,0 BT/(M2-K4).



5.14 He ponyckaeTcs nNpMMEHeHWe MeTanIM4eckoro MOKPOBHOTO Crosi Mpu
noAasemMHolt  GeckaHanbHOW Mpoknmagke W npoknagke TpybonposogoB B
HenpoXxoAHbIX KaHanax.

MOKPOBHLIN CMO U3 TOHKONMCTOBOTO MeTanna C HapyXHbIM NOMVMEPHLIM
MOKPbITUEM He [OMycKaeTCs MPUMEHSTb B MecTax, MoABEepKeHHbIX NpsAMOoMy
BO3[ENCTBUIO COSHEYHbIX fTy4en.

5.15 TMoKpoBHbIV CroN AOMYycKaeTcs He npedycmatpyBaTb B TENMOM3ONALMOHHbIX
KOHCTPYKLMSIX Ha OCHOBE W3AESNA M3 BOFOKHUCTLIX MaTepuarioB C MOKPbITUEM
(K3LLMPOBAHHbIX) M3 anoMWMHUMEBOW oMb WM CTEKMNOTKaHW (CTEeKroxoscTa,
CTEKINOPOroXM) M BCMEHEHHOTO CUHTETUYECKOro Kaydyyka A M30onuMpyembix
06bEKTOB, PaCMOfiOKEeHHbIX B MOMELLUEHUSIX, TOHHEensiX, MofBanax W uepgakax
3[aHWiA, 1 NpX KaHanbHOW Npoknagke Tpy6onpoBoaoB.

5.16 Yvcrno crnoeB napousOnsLMOHHOTO MaTepuana B Tennou3onsALMOHHbIX
KOHCTPYKUMAX Ans  obopyaoBaHWs W TpyGONpPOBOAOB C  OTpuUaTeNbHbIMU
TemMnepaTypaMu COAEPXKALLMXCA B HUX BELLECTB PEKOMEHAYETCS MpuUHUMAaTb Mo
Tabnuue 1.

Tabrmua 1
MaponsonsunoHHbI TonuwHa, |[Yucno crnoesB  nNapou3onALMOHHOMO
maTepuan MM matepuana B  TENnou3oNsLUOHHON
KOHCTPYKLUMM B  3aBUCUMOCTWM  OT
TemnepaTypbl n3onnpyemon
NOBEPXHOCTU 1 CPOKa 3KCMyaTauum
OT MuHyc [[OT  MuHyc || Huxe
60 61 no || muryc 100
no19°C muHyc 100 ((°C
°C
8 12 |8 12 |8 12
net |((net |(net ([net |([net |[ner
MNonmaTtuneHosast nnexka, ||0,15-0,2 || 2 2 2 2 3 -
[OCT 10354;
nneHka
nonMBUHUNGYyTUparneHas
knesiwas, TOCT 9438;
nnexHka nonuaTuneHosas
TepmoycapgoyHas,[OCT
25951
0,21-0,3 |1 2 2 2 2 3
0,31-0,5 |1 1 1 1 2 2
dornbra antomuHueBas, || 0,06-0,1 1 2 2 2 2 2
[OCT 618
W3on, COCT 10296 2 1 2 2 2 2 2
Py6epong, TOCT 10923 1 3 - - - - -
1,5 2 3 3 - - -
MNpymeyaHus
1 JonyckaeTca npuUMeHEHWE Apyrix MaTepuanos, obecrneyvBatoLyX YypOBEHb
COMPOTUBIEHUSI NAPONPOHULLAHWIO HE HKE, YEM Y NPUBEAEHHbLIX B Tabrmue.
2 [na maTtepvanoB C 3aKpbiTOW MOPUCTOCTbIO, MUMEOLWMX KO3bdmMLUNEHT
naponpoxuyaemoctu mernee 0,1 mr/(M-y-Ma), BO Bcex crnyvasix NpuMHUMaeTcst
O MH NapOU30NSILMOHHBIN CIIOW.

5.17 Tlpy nNpUMEHEHWN TEennoM3ONSILMOHHBIX MaTepuarioB W3 BCMEHEHHbIX
nonvmepos c 3aKpbITbIMU nopamu HeobXxoaAMMOCTb npYMeHeHus
Napou3onsLMOHHOrO crnost fomkHa 6biTb o6ocHoBaHa pacyeToMm. Mpu UCKloYeHUn
Napou3osALMOHHOrO Crnos criefyeT npegycMmatpueaTb repmeTusauuio CTbIKOB
usgenuin Matepuanamm, He NPoNyCKatoLLyMM BOASIHbIE Napbl.
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5.18 TennounsonsALMoHHbIE KOHCTPYKLIMK M3 MaTepuarnos C rpynnou roptodectu '3 u
4 He ponyckaetcsi npegycMaTtpuBath Ans obopynoBaHust U TpybomnpoBoaos,
pacnonoXeHHbIX:

a) B 34aHusiX, Kpome 3gaHuin IV cTeneHn orHeCTOMKOCTW, OQHOKBAPTUPHBIX XUMbIX
[IOMOB 1 OX/aXkOaemblX MOMELLEHWIA XONOANIbHUKOB;

6) B HapykHbIX TEXHOMOMMYECKMX YCTaHOBKAX, KPOME OTAErbHO CTOSLIEero
obopynoBaHus;

B) Ha OacCTakapgax W ranepesx npu Hamvuum kabenen u  TpyGonpoBOAOB,
TPaHCMOPTUPYIOLLWX roptodmne BellecTsa.

Mpu aTom gonyckaeTcsi NpUMEHEHWE roploumnx MaTtepuanos rpynnbl 3 unn 4
ans:

Napou30nsALMOHHOIO CIIos! TOSLLMHOW He Bornee 2 mm;

CIosi OKpaCKW Unu NieHku TonwmHol He 6onee 0,4 Mm;

MOKPOBHOrO ~ Crnos TpyGONpPOBOAOB,  PACMOSIOKEHHbIX B TEXHUYECKUX
noABanbHbIX 3TaXax WM NOAMOMbsX C BbIXOAOM TOSbKO Hapyxy B 3gaaHusix | u I
cTeneHen OrHECTOMKOCTWM MpW YCTPOMCTBE BCTABOK ASIMHOM 3 M M3 HEropoumx
maTtepuanoB He 6onee 4yeM Yepe3 30 M AnuHbLI Tpy6onpoBoaa;

TENNOU30NSALMOHHOIO CIIOS U3 3anMBOYHOMO MEHOMONMYpPETaHa Npy NOKPOBHOM
Crnoe 13 OLMHKOBAHHOW CTanu B HAPYXHbIX TEXHOSOMMYECKNX YCTaHOBKaX.

MokpoBHbI crnoi M3  crnaboroproumnx MatepuanoB rpynnel M1 un 2,
NPUMEHSIEMbIX AN HaPYXHbIX TEXHOMOMMYECKUX YCTaHOBOK BbICOTOM 6 M 1 Bonee,
[OIKeH GbITb HA OCHOBE CTEKIMOTKaHW.

5.19 Tennosas nsonaums TpydonpoBoaos 1 obopyaoBaHusa AomkHa obecnevmsaTb
6e3ycrnoBHoe BbINOnHeHVe TpeboBaHMA 6e30nacHOCTM U 3almMThl OKpYKatoLLen
cpenel.

Ons  TpybonpoBOAOB  HaA3eMHOW  MpOKMagKku npyu  NpUMEHeHUn
TENnon3onALMOHHBIX KOHCTPYKLUMIA M3 ropioumx matepuanos rpynnbl 3 n 4,
cnepyet npefycMaTpuBarth:

BCTaBKW ANMHON 3 M M3 Heroprounx matepuanoB He 6onee yem yepes 100 m
ANVHBI TPYGonpoBoAa;

y4acTKM TEnsioM3onALUMOHHBIX KOHCTPYKLWIA M3 HEroprounx MaTepuanoB Ha
paccTOsiHUM He MeHee 5 M OT TeXHONOTMYECKMX YCTaHOBOK, COAEPaLLMX roproyne
rasbl ¥ XMOKOCTU.

Mpy nepeceveHun TpyGOMPOBOAOM NPOTMBONOXAPHOW Nperpagbl creayet
npeaycMaTpuBaTth TEMNOU30NALMOHHbBIE KOHCTPYKLIMM N3 HErOPHOYMX MaTepuanos B
npegernax pasmepa NpoTMBOMNOXapHON Nperpagbl.

Mpy NpUMEHEHWN KOHCTPYKLWIA TEnsionpoBOAOB B TEMMOBOW M30MAUMKM U3
roplouMx MaTepuarioB B Heroptodeid oboroyke [JonyckaeTcs He  Aenatb
NPOTMBONOXaPHbIE BCTABKU.

TpeboBaHusi Kk NoxapHoW 6e30MacHOCTU TEMOU3ONALMOHHBIX KOHCTPYKLUIA
TpybonpoBoaoB TeNnoBbIx ceTen onpeaenstoTcs no Cl 124.13330.

5.20 Ons anemeHTOB 0GOpPYy#OBaHWS U TPyGonNpoBodoB, TpebyoLmx B npoLlecce
aKcnnyaTaLuum cucTemMaTU4eckoro HabrniogeHusl, crnegyeT npegycmaTpuBaTh
c6OpHO-Pa3BOpPHbIE ChEMHbIE TENMONU3ONALNOHHLIE KOHCTPYKLIUU.

CbeMHble TEMnoM3orsILMOHHbIE KOHCTPYKLMW OOMKHbI MNPUMEHATBCS  ANS
U30MsILMM  MIOKOB, (raHLEBbIX COEAVMHEHU, apMaTypbl UM KOMMEHCaTopoB
TpybonpoBoZoB, a Takke B MeCTax W3MepeHWn U MPOBEPKU COCTOSIHUA
U30MMPYEMbIX NMOBEPXHOCTEN.

521 Wspenus 3 MuHepanbHOW BaTbl (KaMeHHOW BaTbl W CTEKMOBOMOKHA),
NPUMeHsieMble B KayecTBe TEMnou3OoNsALMOHHOro crios Ans  Tpybonposodos
noA3eMHON KaHarbHOW NPOKNaaku, AomkHb! 6bITh rMapodobU3MpoBaHbI.

He  ponyckaetca NpUMeHeHne  TennoM3ONALMOHHbIX  MaTepuasos,
noABEPXeHHbIX 4eCTPYKLWM NPU B3anMOAENCTBUM C Braroit (ac6ectocogepxalLias
MacTu4Has nsonaums, nsgenusa N3BECTKOBO-KPEMHE3EMUCTBIE,
NEPrMTOLLEMEHTHbIE N COBENUTOBbLIE).

5.22 Mpy NPOEKTUPOBaHWUN TEMOBOW U30NALMK CriegyeT yYuTbiBaTb BO3MOXHOCTb
KOPPO3MOHHOMO BO3L4EUCTBUS TEMIOU3ONSLIMOHHOTO MaTepuana WM BXOASILUMX B
€ro COCTaB XMMUYECKUX BELLECTB Ha MEeTannMyeckne noBepxHocT o6opyaoBaHuUs
n TpybonpoBogoB B MpUCYTCTBMM Brarn. B 3aBucumocTn oOT MaTtepuana
130MMpyeMoii MOBEPXHOCTU (CTarb yrrepoaucTasi, cTarnb JlerpoBaHHasi, LBETHbIE
MeTannbl W chnaebl) M BUAA KOPPO3UM (OKWUCIIEHWE, LLEMOYHast KOppo3wsi,
pacTpeckMBaHWE MNOA, HaNpsHKeHWEM) B TEXHUYECKOM 3aaHun Ha NPOeKTUPOBaHWe
cnegyeT  ykasblBaTb  TpebOBaHWS MO OPaHUYEHUID  COAEepXaHus B
TENSIOU30NALMOHHOM — MaTtepuarne BOLOPACTBOPUMbIX — XIopuaos,  hTOpuaOB,
cBoboaHbIX Lernoyen n pH matepuana.

6 NpoekTnpoBaHue TennoBON U30NALUN

6.1 OnpeneneHMe TONMLWWHbI TeNNMOU3ONAUMOHHOIO cnos no HOpMMpOBaHHOﬁ
NMOTHOCTN TeN/1IOBOIro NOTOKa


http://docs.cntd.ru/document/1200095545

6.1.1 Hopmbl NNOTHOCTU TEMSIOBOrO MOTOKA Yepe3 U30NMpPOBaHHYK MOBEPXHOCTb
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 MomeLLieHnm - 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.

Hopmbl MAOTHOCTM TENSIOBOrO MOTOKA AMsi TONCTOCTEHHLIX METarnnMyeckux
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 Mpu pacnonoxeHnn n3onMpyemMbix 0OHLEKTOB B APYrUMX PervoHax 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

g™ =gk, (1)

HOPMbI MJIOTHOCTU TenyioBOro noToka Anda L|,I/IJ'II/IH,EI,pI/HeCKOI7I NOBEpPXHOCTU C

re
ycnoBHbIM npoxogom 1400 MM 1 MeHee, 4 & , onpegensaoTcsa no dopmyrne

9" =gk, )

roe ¢ - HOPMMPOBAHHas MOBEPXHOCTHAs! MIOTHOCTb TEMMoBOro fnoToka, Br/m2,
npvHMMaemMas no tTabnuuam 2-7;

#; - HOPMUPOBAHHAs NMHENHas MMOTHOCTb TEMMOBOro NoToKa (Ha 1 M ASMHBbI
uunnHapudeckoro obbekTa), BT/M, npuHnmaemas no Tabnmuam 2-12;

X - KO3(hUUMEHT, YYUTbIBAOWMIA W3MEHEHUEe CTOMMOCTWU TennoTbl W
TENON30NALMOHHOM KOHCTPYKLUM B 3aBMCHMMOCTM OT painoHa CTpouTenbcTBa u
cnocoba npoknagku TpybonpoBoaa (MecTa YCTaHOBKM 0OOOpyAoBaHMs), (CM.
Tabnmuy 13).

Tabrmua 2 - Hopwmbl nnoOTHOCTM TennmoBoro rMoTtoka obopyaoBaHus U
TPYyOOMNpOBOAOB C MOMOXUTENbHBIMKA TemnepaTypamMu MNpu  pacnosiokeHnn Ha
OTKPbLITOM BO3Ayxe 1 Yncre YacoB pabotbl 6onee 5000



YCrnoBHbIV Temnepartypa TennoHocutens, °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 1110 ||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 10|21 (|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 521001 163|222 1281|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

MpuMeyaHme - MPOMEXYTOUYHbIE 3HAYEHWS HOPM MIIOTHOCTM TEMMOBOTO NOTOKA CrieayeT
onpeaensTb MHTePronaLuen.

Tabrmua 3 - Hopwmbl nnoTHOCTM TennmoBoro roTtoka obopyaoBaHus  w©
TPYyOOMNpOBOAOB C MOMOXUTENMbHBIMKA TemnepaTypaMu MNpy  pacnosiokeHnn Ha
OTKPbLITOM BO3Jyxe 1 Yncre yacoB pabotbl 5000 n MeHee



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] 178219260 || 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 5911121183248 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

MpuMeyaHme - MpoMexyTouHble 3Ha4YEHWs HOPM MIOTHOCTM TEMMOBOrO MOTOKa credyeT
onpeaensTb MHTePronaLuen.

Tabnmua 4 - Hopmbl NMOTHOCTM TensioBOro notoka Ans obopyaoBaHus w
TPYGOMNpPOBOAOB C MOSIOKUTENbHBIMM - TEMNepaTypaMu npu  PacriofioXeHun B
nomeLLeHnn 1 Yncne Yacos pabotbl 6onee 5000



YCrnoBHbIV Temnepartypa TennoHocurtens, °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)131 ||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 39|78 || 114|150 | 187 | 225|264 || 305 || 348 || 392 || 437 || 484
500 43|84 |/ 123(161|/200| 241 /282 || 326 || 370|417 ||465| 514
600 49|96 ||139(/181|/225|269 /315 || 363 || 412 | 462 | 515|569
700 55((107|| 1531200 || 247 || 295 || 344 || 395 || 448 || 502 || 558 || 616
800 61[118]| 169|220 (| 270 322|376 || 431 || 487 || 546 || 606 || 668
900 6713011852391 294 || 350 || 407 || 466 || 527 || 589 || 653 || 718
1000 741141201259 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

MroTHOCTb TEnnoBoro notoka, Br/m2

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

MpumeyaHve - MPOMEXYTOYHbIE 3HAYEHWUS HOPM MIIOTHOCTU TEMSIOBOrO MOTOKA
crneayer onpeaensTs UHTePnonsunen.

Tabnmua 5 - Hopmbl NnoTHOCTM TensioBoro notoka Ans obopyaoBaHus w
TpybONpOBOAOB C MOSIOXUTENbHBIMW  TEMMepaTypaMn Mpu  pacnofioXeHun B
rnomeLLeHnm 1 Yncre Yacos pabotbl 5000 1 meHee



YCrnoBHbIV Temnepartypa TennoHocurtens, °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 (|39 (|60 |[81 | 103/ 126((151| 176203 (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| 258292328 | 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 || 15612211285 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

MpumeyaHve - TMpPOMeXyTOYHble 3HAYEHWs HOPM MOTHOCTM TEMSOBOrO MOTOKa
creayer onpeaensTe UHTePronsunen.

Tabrmua 6 - Hopwmbl

OTKPbLITOM BO37yXe

NMOTHOCTW TEMMOBOro MoToka Ans o6opyaoBaHus U
Tpy6onpoBofoB C OTpULaTenbHbIMM TeMnepaTypaMu MpyU  PacronoXeHUU Ha




Y CroBHbI Temnepartypa TensioHocutens, °C
npoxoa,
Tpybonposoaa,
MM

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

MnoTHOCTL TennoBoro noToka, Br/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 |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 - MpPOMEXyTOYHbIE 3HAYEHWUst HOPM MIOTHOCTU TEMIIOBOrO MOTOKA
criepyeT onpeaensTs UHTepronsLve.

Tabrmua 7 - Hopmbl NroTHOCTM TensioBoro notoka Ans obopygoBaHus
TpyOOMNpoBOAOB C OTpuUaTeNbHbIMU - Temnepatypamy Mpu  pacronoXeHum B
nomMeLleHun



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 - MpPOMEXyTOYHbIE 3HaYEeHWst HOPM MIOTHOCTU TEMMOBOrO MOTOKA
criepyeT onpeaAensTs UHTepronsLuve.

Hopmbi

NNOTHOCTM TennoBOro MNOTOKa 4Yepe3 MNOBEPXHOCTbL wu3onAaAuun

TpyGonpoBoAOB ABYXTPYOHbLIX BOASIHbIX CeTel NMpu NOA3eMHOM KaHanbHOMN

npoknagke

Tabrmua 8 -

Hopmbl
OBYXTPYOHbIX BOASIHbIX CETENW MNpU  NOA3EMHON

NAOTHOCTM TEensioBoro notoka Ans Tpybonposodos

npogomumTensHocTn paboTel B rog 6onee 5000 4

KaHarnbHOW MpoKknagke wu




YcnosHbli  npoxop || CpegHerogosas Temneparypa TennoHocuTens
Tpybonposoaa, MM || (nogatoLmir/obpaTHeiit), °C
65/50 90/50 110/50
CyMMmapHas IMHelHasi NoTHOCTb 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




MNpymeyaHus

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 NMOTHOCTW TEenrioBOro noToka crenyer
onpenenaTtb I/IHTepI'IOJ'IHLWIeVI.

Tabrmua 9 - HopMmbl NMOTHOCTM TennoBOro MOTOKa AN TpyOonpoBoAoB
OBYXTPYOHbIX BOASHLIX CeTel npu  MNOA3EMHON KaHarnbHOW Mpoknagke u
npopgommTensHOCTN paboTel B rog 5000 4 1 meHee



YCnoBHbIN  Npoxod
Tpybonposoaa, Mm

CpepnHerogoBas

Temneparypa

(nopatowmir/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

MpuMeyaHue - cMm. npumeyaHus k Tabnuue 8.




Tabnumua 10 - HopMbl MAIOTHOCTU TEMMOBOMO MOTOKA Yepe3 NOBEPXHOCTb M30MsALMm
naponpoBOAOB C KOHAEHCaTonpoBOoAaMW MpU WX COBMECTHOW MpoOKMagke B
HenpoXoAHbIX KaHanax

Y CnoBHbIN Mapo- || KongeHcarto- || Mapo- || KoHpeHcaTto- || Mapo- || KoHgeHcato- |[Mapo- || KoHaeHcaTo- || Mapo- || KoHaeHcato- || Mapo- || KoHaeHcaTo-
npoxog, npoBog || nposoa npoBoA || Npoeoz npoBog || nposoa npoBoA || nposoA nposog || nposoa npoBoA || nposoa
Tpyb6onpoBoaos,
MM

PacueTtHasi TemnepaTtypa TennoHocutens, °C

115 100 150 100 200 100 250 100 300 100 350 100
25 25 22 18 30 18 41 18 51 18 64 18 79 18
32 25 23 18 32 18 43 18 54 18 69 18 83 18
40 25 25 18 33 18 45 18 58 18 73 18 88 18
50 25 27 18 36 18 52 18 64 18 79 18 95 18
65 32 31 21 43 21 58 21 71 21 88 20 103 20
80 40 35 23 46 23 62 23 81 22 98 22 117 21
100 |40 38 23 49 23 66 23 81 22 98 22 117 21
125 50 42 24 53 24 72 24 88 23 107 23 126 23
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 - - - -
MpymeyaHue - MPOMeXyTOUHbIE 3HAYEHUsI HOPM NIIOTHOCTY TEMIIOBOTO NOTOKA CMEAYET ONpefensTh UHTEPNONSALMEN.




Hopmbl nnoTHOCTM TennoBOro mMoTtoka Yepe3 MNOBEPXHOCTL W3ONALUKN
TpyOoONnpoBOAOB  ABYXTPYOHbIX BOASAAHLIX ceTeM NpU  NOA3EMHOM
6eckaHanbHOW Npoknagke

Tabnmua 11 - Hopmbl MROTHOCTM TEMMOBOro NoToka Ans Tpybonposogos npu
noA3emMHon 6eckaHarnbHo Npoknagke v NPOAOIMKUTENBHOCTM paboThl B rof 6onee
5000 4



YCnoBHbIN  Npoxoa
Tpybonposoaa, Mm

CpepnHerogosast

Temneparypa

(nopatowwmit/obpatHelin), °C

TennoHocuTens

65/50 90/50 110/50
CyMMapHasi IMHeliHasi NoTHOCTb TeNnoBoro notoka, Br/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

MpuMeyaHme - cMm. npumeyaHns k Tabnuue 8.




Tabnmua 12 - Hopmbl NfioTHOCTU TENSIOBOrO MOTOKa AN TPyGonpoBOAOB Mpwu
noa3emHol 6eckaHanbHoOM NpoKnagke U NPOAOIDKUTENIbHOCTU paboThbl B rog 5000 Y
N MeHee



YCnoBHbIN  Npoxoa
Tpybonposoaa, Mm

CpepnHerogosast

Temneparypa

(nopatowwmit/obpatHelin), °C

TennoHocuTens

65/50 90/50 110/50
CymmapHas NiMHelHas NoTHOCTb TENMOBOrO 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

MpuMeyaHue - cMm. npumeyaHus k Tabnuue 8.




Tabrnmua 13

ParioH KoadpdmumeHt &

cTpouTenbcTea
Cnoco6 npoknafky TpyGonpoBOAOB U MECTOPacMoNoXeHNe
obopynoBaHus
Ha B B 6eckaHarnbHbIi
OTKPLITOM ([ NOMELLEHW, || HENPOXOLHOM
BO3ayxe TOHHenNe KaHane

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

Yyactb 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

Cunbupb

OanbHuii Boctok || 0,96 0,96 0,92 0,9

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

Cesepa n

NpUpPaBHEHHbIE K

HWM MeCTHOCTU

6.1.3 PacuyeTHble xapakTepuCTVKU TEennou3onsLMOHHbIX MaTepuarnoB W Usgenvn,
NpUMEHsiEMbIX AN M3onsiumMm obopyaoBaHust M TpybonpoBOAOB HaA3eMHOW U
noA3emMHON NPOKMafoK creadyeT NpUHMMaTh C y4eTOM MIOTHOCTU B KOHCTPYKLMM,
BMaXHOCTW B YCIOBWSIX 3KCMyaTauuW, LBOB W BMWSHWSI MOCTUKOB Xoroaa
3NIEMEHTOB KpEMeHus.

KoadbdmumeHT  TennonpoBOAHOCTW  YNMOTHSOWMXCS  MaTepuanoB  npu
onTUMarnbHOW MNMOTHOCTM B KOHCTPYKUMW CreayeT npuHMMaTb MO  AaHHbIM
CepTUMMKALMOHHBIX UCMbITAHUA UMM MO AaHHbIM, MPUBEAEHHBIM B CMpPaABOYHOM
npunoxexum b.

6.14 Tpn OGeckaHanbHOW npoKagke TPyOONPOBOAOB  TEMMONPOBOAHOCTb

OCHOBHOTO  CriOsl  TEMSIOMU3ONSALMOHHON  KOHCTPYKLMM, »j, OMNpeaensercss mno
dopmyne

A=A K ®)

roe »g - TENMONPOBOAHOCTL CYXOro MaTtepuaria oCHOBHOro crios, BT/(m-K);

K - KoadXpUUMEHT, y4uTbIBAIOWMIA YBENMYEHWE TEenronpoBOAHOCTN OT
YBMaXHEHWs, NPYHUMAEMbI B 3aBUCMMOCTM OT BUAA TENnou3onsLUOHHOTO
martepuana u Tuna rpyHTa no tabnuvue 14.

Tabnuua 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 pacuyeTHylo TemnepaTypy OKpyXawollel cpedbl npu pacyetax no
HOPMMPOBAHHON MIIOTHOCTM TENMOBOro NOTOKA CrieAyeT NPUHUMATb:

a) ANs M30MMpYeMbIX MOBEPXHOCTEN, PACMONOXKEHHbIX HA OTKPLITOM BO3AyXe:

I8 TEXHONOTMYECcKoro 060pyaoBaHus U TpyGONPOBOAOB - CPEAHIOK 3a rof;

nst TpyGonNpOBOAOB TEMIOBbLIX CETEW NPU KPYrMoroanyHon pabote - cpeaHiolo
3arof;

Ons TpybonpoBoaoB TENNOBbLIX CETEW, paboTaloWMX TONMbKO B OTOMUTENbHbIN
nepuoa, - CPedHIo 3a Nepuoa CO CPEAHECYTOYHOW TEeMNEepaTypon HapyKHOro
Bo3ayxa 8 °C u Huxe;

6) AN U3onMpyeMbix NOBEPXHOCTEN, PACcMONOXeHHbIX B nomeLleHum - 20 °C;
B) AN Tpy6onpoBOAOB, PACMNONOXEHHBIX B TOHHENSX - 40 °C;

r) ONns noa3eMHoW MpoKMagku B KaHanmax wnu npu GeckaHanbHOW MpoKnafke
TPYGOMNPOBOAOB - CPEAHIOKD 3a rof TEMMEPATYPY rPyHTa Ha IMyGUHe 3aroXkeHus ocu
TpyGonposoaa. Mpu BenMunHe 3arnybrieHns BEPXHEN 4acTu NepekpbiTUS KaHana
(Mpy npokragke B KaHanax) WM Bepxa TEMnoW3ONsLUOHHONW KOHCTPYKLUU
Tpybonposoaa (npu 6GeckaHanbHoi npoknagke) 0,7 M M MeHee 3a pacyeTHy
TEMNEpaTypy OKpyXawluei cpeabl [OSPKHA MPUHUMATLCS Ta Xe Temnepatypa
Hapy>KHOro BO34yXa, YTO U NPU HaA3eMHO NPOKNaakKe.

6.1.6 TemnepaTypy TensfioHOCUTENs TEXHOMOrM4Yeckoro obOopyaoBaHUs U
Tpy6oNpoBOZOB Mpu pacyeTax Mo HOPMUPOBAHHOMW MIIOTHOCTM TEMMOBOMO MOTOKa
cnegyet NPUHUMATb B COOTBETCTBUM C 3aaHNEM Ha NPOEKTUPOBaHMeE.

Ona TpybonpoBOAOB TENMoBbIX CeTeil 3a pacyeTHyl TemnepaTypy
TENMOHOCUTENS MPUHUMAIOT:

a) Ans BOASIHbIX TENOBbIX CETel:

Ans nofatoLLero TpyGonpoBofa Npu NOCTOSIHHOWM TEMMepaType CETEBOV BOAbI U
KONMYECTBEHHOM PEryNMPOBaHNU - MaKCUMarbHYy0 TeMnepaTypy TENNOHOCUTENS;

ONs noparoLlero TpyGonpoBoAa npu NepemMeHHol TeMnepaType CETEBON BOAbI
1 Ka4eCTBEHHOM PEryn1poBaHuM - B COOTBETCTBUM ¢ Tabnuuen 15;

ans obpatHbIX Tpy6onpoBoAoB BoAsHbIX TenmnoBbix ceTen 50 °C;

6) Ans NapoBbIX CETe - MakCcMMarbHylo TeMNepaTypy napa CpegHiol Mo AfvHe
paccMaTpuBaemoro y4acTka naponpoBoga;

B) ANA KOHAEHCATHbIX CETEW U CETEN ropsivyero BogocHabXeHus - MakcumarbHyo
TeMnepaTypy KOHAeHcaTa Uin ropsivein Boabl.
Ta6numua 15

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

PacyeTHas Temnepatypa || 65 90 110

TennoHocuTens &y, , °C

6.1.7 Mpun onpefeneHnn TemnepaTtypbl rpyHTa B TeMnepaTypHOM nose noA3eMHOro
Tpy6onpoBoaa TensoBbiX CETEW TemMnepaTypy TEMMNOHOCUTENS CrieayeT NpUHUMATh:

[nsi BOASHBIX TEMSIOBbIX CETE - MO TeMnepaTypHOMY rpadwKy peryrmpoBaHust
Npu cpegHEMEeCSIHHO TemnepaType HapyHOro BO3[lyxa pac4eTHOro MecsiLa;

O NapoBbIX CETE - MakCcMMarbHyo TemnepaTypy napa B paccmaTpuBaeMom
MecTe napornpoBofa (C Y4Y4eTOoM nMafeHus TemnepaTypbl napa no AfvHe
TpybonpoBoaa);

[Nsi KOHOEHCATHbIX CETEN U CeTell ropsiiero BOAOCHAGXEHNS - MaKCUMaribHYIo
Temnepartypy KOHAeHcaTa Unv BoAbl.
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6.2 OnpepeneHne TOMNWMHbI U3ONALMM NO 3a4aHHOW BeNMYMHE TEMOBOro
noroka

PacyeTHble napameTpbl NpUHMMAIOT B COOTBETCTBUM C 6.1.5 1 6.1.6.

Mpu onpeaeneHny TONLWWHBI TENMOBOW U3OMALMM CriedyeT YuUTbIBaTb BRMsIHWE
onop Tpy6onpoBoAoB 1 060pyA0BaHMS.

6.3 OnpeneneHve TOMWMHbLI TENSIOBON U3OMSLMM MO 3aAaHHOW BeNWYUHe
oxnaxpeHuA (HarpeBaHuUsA) BelleCcTBa, COXPaHAEMOro B e MKOCTAX B TeYeHue
onpepaeneHHOro Bpe MeHu

PacueTHylo TemnepaTypy OKpyXalolero Bo3ayxa cregyeT npuHUMaTb Ans
060opyaoBaHMa 1 TpyGONpPOBOAOB, PACMONOXKEHHbIX HA OTKPLITOM BO3AYyXE:

[Nsi TOBEPXHOCTEN C MONOXUTENbHBIMU TEMMNEepaTypaMu - CpeaHo Hanbonee
XOIoAHOV NATUAHEBKM C obecnevyeHHocTbio 0,92;

O NOBEPXHOCTEN C OTpULATENbHBIMU TEMNEPATYPaMM BELLECTB - CPEOHIO
MaKcumarnbHyto Hanbornee XapKoro Mecsua;

0N MOBEPXHOCTE, PacrofioXeHHbIX B MOMELLEHUW, B COOTBETCTBUM C
3alaHVeM Ha MpOeKTVMpOoBaHMe, a Mpu OTCYTCTBWM [aHHbIX O TemrepaType
OKpyxatoLLero Bosagyxa - 20 °C.

PacueTHyto TemnepaTypy BeLEecTBa NPUHUMAIOT B COOTBETCTBUM C 3afaHUEM
Ha NPOeKTUPOBaHME.

6.4 OnpeneneHve TONMWWHbLI TENMOBOW U3ONSALMA NO 3afaHHOMY CHUXEHUIO
(noBblwwe HUIO) TeMneparypbl BelyecTBa, TpaHcnopTMpyeMoro
Tpy6onpoBogamu (naponpoBogamm)

PacueTHyto TemnepaTtypy OKpyxawLllei cpefbl criegyeT npuHUMaTb Ans
TPYGOMNpPOBOAOB, PACMOSIOKEHHBIX:

Ha OTKPbITOM BO3[YXE U B MNOMELLUEHUM, B COOTBETCTBUM C 6.3;

B TOHHensAX - 40 °C;

B KaHanax unv npu 6eckaHanbHon npoknaake Tpy6onpoBOAOB - MUHMMANbHYO
CpenHEMECSYHYIO TEMNEPATYPY rPyHTa Ha rnybuHe 3arnoxeHust ocu TpyGonposoaa.

PacueTHyto TemnepaTypy TENMOHOCUTENSI MPUHMMAOT B COOTBETCTBUM C
3aflaHNEM Ha NPOEKTUPOBaHKE.

6.5 OnpepaeneHne TOMWMHLI TENJIOBOM U30MALMK NO 3af4aHHOMY KONMYeCTBY
KOHAeHcaTa B naponpoBogax

PacueTHble napameTpbl OKpyXatolero BO3ayxa crefyeT rnpuHUMaTb B
cooTBeTCcTBUM C 6.3.

PacueTHyto TemnepaTypy BewecTBa NPUHUMAOT B COOTBETCTBUM C 3afaHVEM
Ha NpPOEeKTUPOBaHMe.

6.6 OnpegeneHve TONWMHBLI TEMMOBON M30MSILUMA NO 3aflaHHOMY BpeMeHU
NPUOCTAaHOBKM ABWXEHMUS XUAKOro BellecTBa B Tpy6onpoBoAax B Lensax
npeAoTBpaLIeHUs ero 3aMep3aHus UK yBeNMYeHUA BA3KOCTU

PacyeTHble napameTpbl OKpyXatolero Bo3fdyXa W TEnnoHocwuTens criepyet
MPUHUMATL B COOTBETCTBUM C 6.3 U 3a4aHNMEM Ha NMPOEKTUPOBaHNE.

6.7 OnpeneneHue TONLWMHbLI TENSIOBOIN U30NSALMM MO 3aA4aHHON TeMMnepaTtype
Ha NoBe PXHOCTU U30MNALUK

6.7.1 TemnepaTypy Ha MOBEPXHOCTWU TEMOBOW M30MALUMM CrneayeT NpUHUMaTh He
6onee, °C:

a) Ans  W30NMpYeMbIX MOBEPXHOCTEW, pPachoNiokeHHbIX B paboyeit  urm
o6cnyvBaemMon 30Hax MOMELLEHUI U COAepXaLLyX BELLECTBa C TeMnepaTypo:

Bbile 500 °C 55
ot 150 go 500 °C 45
150 °C v ke 40
BCMbILLUKW NapoB Hwke 45 °C 35

6) Ans nM3orMpyembiX MOBEPXHOCTEN, PacronoXeHHbIX Ha OTKPbITOM BO3AyXe B
paboyei nnm obCry>xMBaemoii 30He:

npu metanim4eCcKkomMm NOKpoOBHOM Crioe 55

ONa ApyrvX BUAOB MOKPOBHOTO Crost 60.

TemnepaTypa Ha MOBEPXHOCTW TENMOBOW M3oMALMM  TpyGONpOBOAOB,
pacnosioXeHHbIX 3a npegenamu pabouen nnu obcnyxmBaemoi 30Hbl, HE OOMmkHa
MpeBbIlaTh TEMMNepaTypHbIX NpedenoB MNPUMEHEHUSI MaTepuarioB MOKPOBHOMO
Crosi, Ho He BbiLe 75 °C.

6.7.2 PacyeTHylo TemnepaTypy OKpyxaloliero Bosgyxa criegyeT npuHMMaTb Ans
NOBEPXHOCTEW, PACMONOXKEHHbIX:
Ha OTKPbITOM BO3AYyXe - CPEAHIO MakCHMMarbHyto Hamboree xapkoro Mecsua;
B NMOMELLEHUN - B COOTBETCTBUM C 6.3.



6.7.3 MNpy HeobxoaAMMOCTU OAHOBPEMEHHOIO BbINONHEHUs TpeboBaHuii 6.1-6.5 1 6.7
npuHuMaeTcs Gorbluee 3HaYeHne pacHETHON TOMLLMHBI U30NALUN.

6.8 OnpepeneHve  TONWMHbLI  TENJIOBOW n3onNAUUM  C  Uenbio
npefoTBpalleHnsl KOHAEHCauuuM BrarM U3 OKpyxawlwero Bo3gyxa Ha
NOKPOBHOM crioe TensjioBoW u3onAuum oGopyaoBaHus M TpyGonpoBOAoOB,
coAepXxawumx BellecTBa C TeMrnepaTypol HUXKe TeMnepaTypbl OKpyXKaloLlero
Bo3ayxa

[aHHbIN pacyeT cneayeT BbINOMHATE TOMbKO AN U30NMpYEMbIX MOBEPXHOCTEN,
PacMonoXeHHbIX B NOMELLEHUM.

PacueTHas TemnepaTypa U OTHOCUTENbHAs BNAXHOCTb BO34yxa NPUHUMALOTCS
B COOTBETCTBUM C 3a[laHNEM Ha NPOEKTUPOBaHUE.

6.9 lMpu pacyeTe TOMWWMHBLI TENSOBOW M3ONAUMM C LENbi0 NpeaoTBpaLleHus
KOHOEHCaLUWN Brar Ha BHYTPEHHUX MOBEPXHOCTSIX 0GBEKTOB, TPAHCMOPTUPYHOLLIMX
razoobpasHble BeLecTBa, coaepXallme BoAsiHble Napbl N BOASHbIE Napbl U rassbl,
KOTOpble MpU pacTBOPEHUM B CKOHAEHCMPOBABLUMXCS BOASHbIX Mapax MoryT
npuvBecTn K 0Opa3oBaHWIO arpeccuBHbIX MPOAYKTOB, PACYETHYI0 TemnepaTypy
OKpyXatoLLen cpeabl creqyeT NpUHMMaTh B COOTBETCTBUM C 6.3.

6.10 [Ona wusonvMpyemMbix NOBEPXHOCTEN C OTpuuUaTenbHbIMM TemnepaTtypamu,
pacrnoriokeHHbIX B MOMELUEHWW,  TOMWMHA  TEenrou3OnALMOHHOMO  Crosi,
onpegeneHHass no ycrosusim 6.1, 6.2 pomkHa ObiTb npoBepeHa no 6.8. B
pesynbTaTe NpuHUMaeTcs GornbLuee 3Ha4eHWe TOMNLWYHDI CIIoS.

6.11 Tennom3onsiuMOHHYIO KOHCTPYKLMKO C  TEenrou3onsuMOHHbIM CMoemM U3
OOHOPOAHOTO MaTepuana, YCTaHOBIIEHHOrO B HECKOMbKO CrioeB, Mpu pacyeTax
paccmaTpuBatoT Kak OAHOCOVHY!O.

PacueT TonwyHbl TENION30MALMOHHOMO CIoSt KOHCTPYKLMK, COCTOSALLEN U3 ABYX
1 bonee crnoes pasHOPOAHbLIX MaTepuaros, cnegyet NPoBOAUTb UCXOAS M3 TOro,
4YTO MeXcrioHas TemnepaTypa He MNpeBbIAET MaKCUMarbHyl TemnepaTypy
NPUMEHEHNsT TENNOM3ONALMOHHOIO MaTtepuana nocreaylowmx crioes. TonuwmHy
KaX[oro Criost pacCUmThIBalOT OTAENbHO.

6.12 PacyeTHyl0 TOMLWMHY TEnnou3onsiLMOHHOMO CMosi B KOHCTPYKLMSIX TEMnoBon
N30SI MM HA OCHOBE BOMOKHUCTBLIX MaTepuarnos v n3genuin (MaTtos, MuT, XOrNCTOB)
crnegyeT OKpYrMsiTb 40 3HAYeHU KpaTHbIX 10 Mm.

B KOHCTpyKUMSIX HA OCHOBE MWHEPArioBaTHbIX LMMMHOPOB, XECTKUX SHEUCTbIX
maTtepvarnos, MaTepuanoB 13 BCMEHEHHOrO CUHTETUYECKOro Kaydyka, nonMaTuneHa
1 NeHonnacToB crnepyet NpUHUMaThL GKaNLLYIO K pacHeTHON TOMWWHY U3aervn
No HOPMAaTUBHbLIM JOKYMEHTaM Ha COOTBETCTBYIOLLME MaTepuars.

Ecrm pacuyeTHass TONWMHa TEnsioM3OMsLMOHHOMO CMos He CcoBMajaeT ¢
HOMEHKINATYpHON TOMUWWMHOW BbIGpaHHOTO MaTtepuana, criegyeT npuHUMaTb Mo
OeiicTBylolel  HOMeHknaType — Orwpkaiiylo  6onee  BbICOKYIO — TOMLLWMHY
TENon3onALMOHHOMo MaTepuana.

Honyckaetcs npuHuMaTe  Grvkaiiwyio  Gornee  HU3KYD  TONWMHY
TENION30NALIMOHHOMO CMosi B CrydYasix pacyeta Mo Temnepatype Ha MoBepXHOCTU
u3onALMM M HOpMam MIIOTHOCTM TENNIOBOrO MOTOKA, €CIMM  pasHuua Mexay
pacyeTHON N HOMEHKMaTYpPHOW TOMLLMHON He MpeBbILIaeT 3 MM.

6.13 MH/MarbHYHO TOMLLMHY TEMSOM30ALMOHHOTO CrIos CrieayeT NpuHUMAaTh:

npu  M3OMSUMM  LUIMHAPaMM U3 BOFMOKHWUCTLIX MaTepuarnioB - paBHOM
MUHVMAarbHOW TOMWWMHe, NpedycMaTpyBaeMoii rocyAapCTBEHHbIMU CTaHOapTaMu
UM TEXHUYECKMMU YCTIOBUSIMU;

Npy U3ONALMM TKAHAMM, NONIOTHOM CTEKIIOBOMOKHUCTBIM, LUHYpamu - 20 MM;

npy U30MALMK U3OENMSMU U3 BOMOKHUCTBIX YNIOTHSOLWXCA MaTepuanos - 20
MM;

npu  U30MSILMM  KECTKUMM  MaTepuanamy, U3genvsiMu U3  BCTMEHEHHbIX
MONMMMEPOB -  PaBHOM  MUHMMArbHOW  TONUWHE,  NpedycmaTpyBaeMoit
rocylapCTBEHHbIMU CTaHAAPTaMU UM TEXHUHECKUMI YCTIOBUSIMU.

6.14 MpepenbHaa TonwmMHa TENNON3ONALMOHHOIO CIosi B KOHCTPYKLMSIX TEMMoBOn
n3onsL My TpybonpoBoAOB NpuvBeaeHa B NpUIioxeHum I

Ecnu pacuetHas TonwwHa 6ornbLue, Y4eM MOXeT obecneynTb B COOTBETCTBUN C
npunoxeHvem I BbIGpaHHbI TENMOU30NALMOHHBIN MaTepuan, crnegyet NpUMeHUTb
6ornee achheKTUBHBIN TEMNON30NSALMOHHBIN MaTepuarn.

MpvMeHeHne KOHCTPYKUMWA C BOorblueit TOMWMHON TEennousosaLMOHHOrO Crios
TpebyeT TexHn4eckoro 06oCHOBaHMS.

6.15 TonwmHy TEnsoM3ossILMOHHOIO CIlosi B KOHCTPYKUMSX TEMroBOW M30nauum
npuvBapHON, MydpTOBON N HECbEMHOW naHLEeBon apmaTtypbl criegyeT npuHMMaTb
paBHO TOMLLMHE M3onsuumn TpyGonposoaa.

TonwmHy TEnrnou3oNsILMOHHOTO CMOSi B CbEMHbIX  TEMMOU3ONSALMOHHBIX
KOHCTPYKLMsIX donaHLeBbIX COeQUHEHU U draHLLeBOM apMaTypbl C NMOSIOXATENbHOM
W oTpuuaTenbHOW TemnepaTypor  TpaHCMOPTUPYemblX BeELecTB  credyet
NpMHUMATL PaBHOM TONLLMHE 13onauum Tpybonposoaa.

6.16 [ns nosepxHocTew ¢ Temnepatypon Bbiwe 300 °C u Hwke muHyc 60 °C He
[ONyCKaeTcs MPUMEHEHNe O[HOCIOMHbIX KOHCTPYKUMA. [1pM  MHOrocrnomnHon
KOHCTPYKL MM NocreaytoLme Criov A0SKHbI NepekpbiBaTh LUBbI NpeablayLuero.

6.17 3akasHble TOMUWWMHY W OOBEM TENnnou3OoNsALMOHHbIX — M3Jenuii  u3
YNIIOTHSIOLWMXCS  MaTepuanoB criedyet onpefensatb Mo  peKkoMeHZyemomy
npunoxenwio .



6.18 TonwwHy MeTannMyeckux IMCTOB, NEHT, NPUMEHSIEMbIX A5 MTOKPOBHOTO COS,
B 3aBMCHMOCTW OT HapYHOro AvamMeTpa Unv KOHpUrypaumm Tennon3onsiLyoHHOM
KOHCTPYKLMM crnegyeT npuHumaTh no Tabmmue 16.

Tabnuua 16 - TonwmHa MeTanmM4yecknx NMCTOB ANsi NMOKPOBHOIO CIiosi TENSIOBOM
n3onsayum

Matepuan NOKPOBHOIO || ToNWWHa nMcTa, MM, Npy AnameTpe uonauum, Mm
crnosi

350 n|ice. 350|cs. 600fce. 1600 wun

MeHee 0o 600 no 1600 (| nnockue
NOBEPXHOCTH
Nlnctel v nentel 13| 0,35-0,5 | 0,5 0,5-0,8 0,5-0,8

HepXxaBetoLLel cTanm

Cranb ToHkonmcTosas || 0,35-0,8 | 0,5-0,8 0,5-0,8 1,0
OLIMHKOBaHHas c
HenpepbIBHbIX MUHUIA

NucTbl 13 ToHkonmucTosol || 0,35-0,5 |/0,5-0,8 0,8 1,0
cTanM, B TOM u4ucle ¢
NONMMEPHbIM MOKPLITUEM

Nuctel 13 anomuHna 1| 0,3 0,5-0,8 0,8 1,0
antoMVHUEBbIX CNIaBoB

NeHTbl 13 amomuHmna u|[0,25-0,3 | 0,3-0,8 0,8 1,0
antoMVHUEBbIX CNIaBoB

6.19 B ka4yecTBE NOKPOBHOIO CriOsi TEMMOU3ONSALMOHHBIX KOHCTPYKLMIA AuameTpom
usonsumm Gonee 1600 MM M MIOCKUX, PaCMONIOXEHHbIX B MOMELUEHUN C
HearpeccuBHbIMM UK craboarpeccBHbLIMU Cpegamu, [OMyCcKaeTcsl NPUMEHSITb
MeTanm4yeckme nUCTbl U NeHTbl TonuwmHoi 0,7-0,8 mm, a ans Tpy6onpososos
AvnameTpoM usonsauum 6onee 600 o 1600 mm - 0,6 Mm.

6.20 JInCcTbl W NEHTbI U3 anMtoOMUHMA U artOMUHMEBLIX CnnaBoB TonwmHon 0,25-0,3
MM PEKOMEHOYETCS NPUMEHSITb ropPUPOBaHHBIMU.

6.21 LTykaTypHbIn MOKPOBHbIA CMOWN  TENMOM30NMPOBaHHOW MOBEPXHOCTH,
pacronoXeHHOW B MOMELUEHWUW, [OMkeH OblTb OKMeeH TKaHbio. TOMWMHY
LUTYKaTYpHOrO NMOKPbITUSI NPU YKNaAKe Mo eCTKUM U BOSIOKHUCTBIM MaTtepuanam
B 3aBMCMMOCTMW OT AnameTpa 13ormpyeMoro obbekTa pekoMeHayeTcs NpuHMMaTh
no tTaébruue 17.

Tabrnumua 17

Bun M30MALMOHHOrO || TONLLMHA LITYKaTYPHOrO MOKPbITUS, MM
mMaTtepuana (oCHoBaHwve)

Bup nsonupyemoro o6bekTa

Tpybonposoab! HapyxHbIM || 06opyaoBaHue
anameTpom, MM

no 133 Bkn. 159 n Gonee

KecTkue nspgenus 10 15 20

BornokHucTble nsgenus || 15 15-20 20-25




6.22 [Ina TensioM3onsuMOHHbIX KOHCTPYKLMA, MOABEPraloLmxcs BO3OENCTBUIO
arpeccuBHbIX cpef, criegyeT npegycMaTpuBaTh 3alMTy MeTanmMYeckux NoKpbITUA
OT KOppo3uu.

Mpn uMcnomnb3oBaHWM B KayecTBE MOKPOBHOTO CrOsi CTanM TOHKOMCTOBOM
OLMHKOBAHHOW TOSLLMHA 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 wnu Mpy YCTPOMCTBE Kapkaca criefyeT npeaycMaTtpvBaTb YCTaHOBKY Mo
MOKPOBHbI CrOV MPOKMNafAKu U3 PYrioHHOrO MaTtepuana WM OKpacky MOKPOBHOMO
CNosi U3HYTPU BUTYMHBIM NaKOM.

6.23 oA MNOKPOBHBIA CrON M3 HEMeTannM4eckux MaTepuanoB 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 KoOHCTpyKLMSi TEnsioBON M3oMsiLuM AOMPKHa MCKMioYaTh ee Aedopmaumio m
cronaaHne TEennom3onsLMOHHOrO Crnos B npolecce akcnnyatauun. B cocTase
TENnomn3onsLMOHHBLIX KOHCTPYKLMIA 06OopyaoBaHusi u 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 KOHCTPYKUMSX TENnoBoW u3onsuuM obopyaoBaHusi u TpybonpoBodoB 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, W3roTOBNEHHbIE W3 YrMepoaucTon CTamM, LOMKHbI
MMEeTb aHTUKOPPO3UIHOE MOKPbITHE.

6.26 Pa3meLleHMe KpenexHblX AeTanei Ha M3onMpyemMbiX NOBEPXHOCTSX criegyeT
npuvHMMaTh B cootBeTcTBuM ¢ FOCT 17314.

6.27 [etann, npegycmaTpuBaemMble [ANA  KpenneHus  TensioM3onsuvOHHON
KOHCTPYKLIMM Ha NOBEPXHOCTM C OTpULLaTeNbHbIMU TEMNepaTypamm, AOIKHbI UMETb
AHTWMKOPPO3MOHHOE MOKPLITUE UMM U3rOTABMMBATLCA U3 KOPPO3MOHHO-CTOMKMX
maTepuarnos.

KpenexHble pgeTanu, conpuKacawwmecs C  MW30MMPyemMol MOBEPXHOCTbIO,
cnepyet 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  TEennou3ONsLMOHHOTO 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 KOHCTPYKUMA MOKPOBHOMO Criosi TENnoBOW M30NAUMM [OIDKHa [onyckatb
BO3MOXHOCTb KOMMEHCaLMm1 TemnepaTypHbix AecdopmaL it nsonmpyemoro obbekta
1 TENMON30NALMOHHON KOHCTPYKLIMK.

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 maTepuana Ans NOKPOBHOMO CIIOsi TEMMOM3ONALMOHHBIX KOHCTPYKLUIA
obopynoBaHus 1 TpybomnpoBOOoOB, PAacrofioKEHHbIX Ha OTKPbITOM BO3ayxe B
palioHax C pacyeTHOWN TeMnepaTypoli OKpyxatoLero Bo3ayxa MuHyc 40 °C 1 Huxe,
cregyet Mpou3BOAWUTL C  Y4EeTOM TemnepaTypHbIX MpeaenoB  npuMeHeHus
maTepvarnos o AeiCTBYIOWMM HOPMATVBHBIM JOKyMEHTaM.

6.30. KoHCTpyKuMsi  KpenneHusi MOKPOBHOMO  Criosi  TEnsioBOW  U30oMsiLum
o6opyaoBaHusi U TPyGONPOBOAOB C OTpULATENbHBIMU TEMMepaTypamMu BeLLecTs
[OIDKHa UCKIMoYaTb BO3MOXHOCTb MOBPEXAEHWSI MapOU3ONSLMOHHOMO Criosi B
npouecce aKcnyaTaumm.

6.31 Ona obopynoBaHua M TpybONpoBOAOB C OTpuUATENbHbIMU 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 ina GeckaHanbHOM Npoknagku TpybonpoBOOOB TEMSOBbIX CETEN B CyXUX
rPyHTax BO3MOXHO MPUMEHEHUe M30MALMU U3 LUTYYHbIX (POPMOBaHHbIX M3Aenui
(ckopnynbl,  CermMeHTbl) U3  MeHornormypeTaHa wmiM  nonvmepbeToHa C
BOJOHENPOHNLIAEMbIM NOKPOBHBLIM CIIOEM, MPU 3TOM TENSIOU30NALMOHHbIE U3AENNs
crnepyeT yknafbiBaTb Ha BOAOCTOMKMX M TemnepaTypoCTOWKMX MacTuKax wnm
Knesix.

MpunoxeHue A (o6sa3atenbHoe). lNepeyeHb
HOPMAaTUBHbIX OKYMEHTOB, Ha KOTOpble
MMEIOTCA CCbIJIKU B TEKCTe

Mpunoxexne A
(obszaTenbHoe)

CM  60.13330.2012 "CHuIT 41-01-2003 OrTonneHne, BeHTUNALUMA U
KOHOVLNOHMPOBaHME"

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

FOCT P 52246-2004 [MpokaT fMCTOBOW rOpSYEOLMHKOBAHHbIN. TexHUYeckue
ycnosus

[OCT 618-73* dornbra anoMuMHMeBas NS TexXHUYeckux Lenei. TexHudeckue
ycnoBus

COCT 4640-93 Bata muHepanbHas. TexHu4eckue ycrosus

[OCT 9438-85 T[neHka nommMBMHUNGYTUpanbHas kneswas. TexHudeckue
ycnosus

FOCT 10296-79 WU3on. TexHn4eckue ycrosusi

FOCT 10354-82 lNneHka nonuatuneHoBas. TexHUYeCKMe ycrnoBus

F'OCT 10923-93* Py6epouna. TexHu4eckue ycroBus

COCT 14918-80* CTanb TOHKONMCTOBAs OLIMHKOBAHHAS C HEMPepblBHbLIX JIMHWIA.
TexHnueckue ycrosus

[OCT 17314-81 YcTponcTBa ANs KpenrneHust TEMNnoBOW U3OMSLUM CTanbHbIX
cocynos 1 annapatoB. KOHCTpyKLUs 1 pa3mepbl. TexHuyeckue TpeboBaHus

FTOCT 25100-95 INpyHThI. Knaccudwikauus

[OCT 25951-83 T[IneHka nonuaTuneHoBas TepmoycadouvHas. TexHudeckue
ycnosus

FOCT 30244-94 MaTepuarnbl U u3genusi cTpouterbHble. MeToab! UCnbiTaHWU Ha
BO3ropaeMocCTb (FOpYecTb)

FOCT 30732-2006 Tpybbl M (bacOHHble MW3AENWst CTarnbHble C TEnrioBOW
n30nsLMen u3 neHononmypeTaHa ¢ 3almMTHOM 060MoYKon. TexHnYeckue ycrnosus

FOCT 31309-2005 MaTepuarnbl CTpouTeSbHbIE TEMNOU3ONALNOHHbIE HA OCHOBE
MUHeparbHbIX BOMOKOH. OBLLye TeXHUYeckre ycnosus

MpunoxeHue b (cnpaBo4yHoe). PacyeTHble
TeXHUYeCKMe XxapaKTepuCTUKn
TeNnsIoM30MsLMOHHbIX MaTepuanos U n3aenun

Mpunoxexve b
(cnpaBo4Hoe)

Tabnuua b.1
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Matepwan, nsgenve CpegaHsis TennonpoBogHOCTb Temnepatypa pynna
NMAOTHOCTb B || TEMMOM3ONSLMOHHOIO || IPUMEHEHNI, ropto4ecTm
KOHCTPYKLWK, || MaTepuana B| °C
Kr/m3 KOHCTPYKLUNM Ay,
Bt/(m-°C) ans
NoBepxXHOCTEN c
Temnepatypon, °C
20 v BblLLe 19 n
HWKE
Matbl a0 0,041+0,00022 || 0,041- | OT muHyc 180 | Heroptoune
MWHeparoBaTHble p 0,032 ||[mo 450 pansa
NPOLLMBHbIE e MaroB, Ha
TKaHW, ceTke,
xoncre n3
CTEKIIOBOIIOKHA;
no 700 - Ha
MeTanmyeckomn
ceTke
100 0,045+0,00021 || 0,044-
0,035
5m
125 0,049+0,0002 || 0,048-
0,037
f’m
MNrmTbl 65 0,04+0,00029 || 0,039- | OT MuHyc 60 go || To xe
TEnon3onsaLoHHbIE p 0,03 ({400
13 MUHeparibHON BaTbl "
Ha CUHTETMYECKOM
CBS3YHOLLEM
95 0,043+0,00022 || 0,042-
0,031
f’m
120 0,044+0,00021 | 0,043-||OT muHyc 180"
0,032 (| go 400
f’m
180 0,052+0,0002 | 0,051-
0,038
f’m
MonyumnmHapsl n|| 50 0,04+0,00003 || 0,039-|OT mwuHyc 180"
LUNMHAPbI : 0,029 || po 400
MWUHEpAarioBaTHblE "
80 0,044+0,00022 || 0,043-
0,032
f’m
100 0,049+0,00021 || 0,048-
0,036
f’m
150 0,05+0,0002 | 0,049-
0,035
f’m
200 0,053+0,00019 | 0,052-
0,038
f’m
Matbl un Bata wu3|[80 0,032+0,00019|0,031- | OT muHyc 180|"
CYNepPTOHKOro : 0,24 ||po 600
6a3anLToBoro "
BOJIOKHA 6e3
CBSA3YIOLLETO




LWHyp
TENNoM30NALMOHHbIN
13 MUHepanbHON BaThbl

LLIHyp ac6ecToBbIit

MaTbl U3 CTeknsiHHOro
wTanenbHOro BOJIOKHa
Ha CUHTETUYECKOM
CBA3YyoLLEM

MaTbl npowmvBHbIE 13
CTEKMNAHHOTO
LUTanesibHOro BOJIOKHA
Ha CUHTETMYECKOM
CBSA3YHOLLEM

Matel u Bata u3
CyNepTOHKOro
CTEKIIAHHOTO  BOJIOKHA
6e3 cBA3yoLEro

TennonsonsauoHHbIE
n3genvs n3
neHocTekna

ApmMoneHo6eToH

Mecok  nepruTOBbLIN,
BCMYYEHHbIA, MENKWIA

TennousonsiuMoHHbIe
nsgenma n3
neHononmcTnpona

TennonsonsunoHHbIe
nsgennsa n3
neHononuypeTaHa

MeHononMmepmuHepan

200

100-160

50

70

50

70

130

200-300

150

225

30

50

100

40

50

70

200-250

0,056+0,00019
i

m

0,093+0,00019
f’m
0,04+0,0003

I

0,042+0,00028
f’m

0,04+0,0002
i

m

0,033+0,00014

Im

0,05+0,0002

Im

0,055+0,0002
f’m
0,052+0,00012
f’m
0,055+0,00012
4

m

0,058+0,00012

Im

0,033+0,00018
4

m

0,036+0,00018
f’m
0,041+0,00018
f’m
0,030+0,00015
i

m

0,032+0,00015
f’m
0,037+0,00015
f’m
0,047+0,0002

Im

0,055-
0,04

0,039-
0,029

0,041-
0,03

0,037-

0,03

0,032-
0,024

0,05-
0,038

0,055

0,051-
0,038

0,054-
0,04

0,057-
0,042

0,032-
0,024

0,035-
0,026

0,04-
0,03

0,029-
0,024

0,031-
0,025

0,036-
0,027

0,047

OT mwuHyc 180
0o 600

OT1 20 go 220

OT muHyc 60 go
180

OT MuHyc 60 fo
300

OT muHyc 180
0o 400

OT muHyc 150
no 350

OT MuHyc 60 go
300

OT mwuHyc 180
no 875

OT mwuHyc 180
no 70

OT mwuHyc 180
0o 130

OT muHyc 60 go
150

Hr-r1

[

Heroptoune

Heroptoune

To xe

r3-ra

r2-ra

MM




TennousonsunoHHsle || 60-80 0,034+0,0002 |/ 0,033 ||OT MuHyc 60 go|| -3
nsgenus n3 125

BCMEHEHHOro Kay4yka tm

TennounsonsaumnoHHsle || 50 0,035+0,000181| 0,033 || OT MuHyc 70 o || 3-I4
nsgennsa n3 : 70

neHononMaTUreHa "

Mpumeyanus

1 CpegHssi TemnepaTypa TennounsonsiyuoHHoro cros, °C:

ty = (¢ +400/2 - Ha OTKPLITOM BO3Ayxe B NeTHee BpeMsi, B MOMELUeHUW, B KaHarax,
TOHHENAX, TEXHUYECKX MOAMOSbSAX, HAa Yepaakax 1 B nofBarnax 3gaHui;

ty =i/ 2 - Ha OTKPLITOM BO3AYyXe, BO3AYXe B 3UMHEE Bpemsi, IOe i, - Temnepartypa
cpeabl BHYTpY M3onupyemoro obopyaoBaHus (Tpy6onposoaa).

2 Borbluee 3Ha4eHWe pacyeTHON TEnnonpOBOAHOCTY TEMMOM3OSISALVOHHOO MaTepuana B
KOHCTPYKLMWN ANs MOBepxHOCcTen ¢ Temnepatypoit 19 °C 1 Hwke OTHOCUTCS K TemnepaType
M305MpyeMoii NOBEPXHOCTM OT MuHyc 60 Ao 19 °C, meHbLUee - k Temnepatype MuHyc 61 °C n
HUDKE.

MpunoxeHue B (pekomeHayemoe). Metoabl
pacyeTta TennoBow U3onsaLMM obopyaoBaHUA U
Tpybonposoaos

MpunoxeHne B
(pexomeHayemoe)

B.1 PacyeTtHble copmynbi CTauMoHapHOWn Tennonepeaayu B
TEeNNIOU30NALMOHHBIX KOHCTPYKLIMAX

MoBepXHOCTHAsi NMOTHOCTb TEMSIOBOrO MOTOKA Yepe3 MIiockve MOBEPXHOCTH
paccuuTbiBaeTCs No opmynam:
oflHOCIOiHas Nyockas CTeHka

Iy ~iy
R H+RCT +Rm3 +R}(

E

gF = (B.1)

MHOrOCIIOMHasi Miockas CTEeHKa U3 # CrioeB

5 in

n
R+ + S5 R+ R
BH lQCT E ] H . (BZ)

gF =

JnHelHasn NoTHOCTb TEMMOBOrO MOTOKA Yepe3 LMMMHAPUYECKME NOBEPXHOCTM
paccuuTbiBaeTCs No opmynam:
ofiHOCTOVHas LMNMMHApUYECKas CTeHka

fy ~ly

5 e s S s s
Ko RE TR R

(B.3)

MHOrOCIIOMHasi LUNMHAPUYECKas CTEeHKa U3 # CroeB

s~y

s L A
Recba Rt S R ek R
BH CT = 1 H ! <B4)



roegp - MNOBEPXHOCTHAs MMOTHOCTb TEMMOBOrO MOTOKA Yepes3 MIOoCKyo
TENNON3ONALMOHHYIO KOHCTPYKLMO, BT/M 2;
£, - TemnepaTypa cpefbl BHYTPM U3onmpyemoro obbekTa, °C;
£, - TeMnepaTypa okpyxatoLLeii cpeabl, °C;
Rpy - COMPOTMBMEHWE TEnnooTAave Ha BHYTPEHHeW MOBEPXHOCTU CTEHKM
usonupyemMoro o6bekTa, M2 -°C/BT;
R, - TO Xe, Ha HapyXHO NOBEPXHOCTM Tennonsonsumm, m2-°C/BT;
R, - TepMMyeckoe ComnpoTHBIIEHNe CTEHKM 130nmMpyemoro obbekTa, M2 -°C/BT;
Rz - TO e, nrockoro crios usonsaumm, m2-°C/BT;

o
2. F; - nornHoe TepMnyYecKoe ConpPOTUBMEHNE # -CNIONHOM MIOCKO U30NALM;
1=l

R; - Tepmuyeckoe conpoTuereHue i -ro cros, m2-°C/BT;

gr - NMHeNHasw NMNOTHOCTb TENOBOrO MOTOKa yepe3 UUIMHOPUYECKYo
TEennon3oNIALNOHHYIO KOHCTPYKLUUIO, B1/m;

RBLH - NWHeViHOe TepMUYecKoe COMpPOTUBIIEHUE TENnooTAave BHYTPEHHeWn
CTeHKM nsonupyemoro o6bekta, m-°C/BT;

er - TO e, Hapy»How nsonauum, m-°C/BT;

RCLT - JMHEWHOe TEPMUYECKOE COMPOTUBIIEHNE LWUMUHOPUYECKOW CTEHKU
nsonunpyemoro obbekta, m-°C/BT;

L
R - TO Xe, LMNMHAPUYECKOTO Criost usonaumm, M-°C/BT;
o
L . T
R - MOfHOe FfMHeHOoe TepMuyeckoe COMpOTUBMEHWE # -CMONHON
=1
LUUMMHAPUYECKON N30NALUK;

L o .
R{" - nnHeiiHoe TepMMUYecKoe CoMnpoTUBIeHMe i -ro criost, M-°C/BT.
B ypaBHeHusx (B.1)-(B.4) conpoTuBneHus TenrnootTaaye W TepMuyeckue
COMPOTUBIEHWSt CTEHOK OMpeaenstoTcs o opMynam:

1 1 5 & 5y
RBH=_;RH=_;Rm=_m;RCT= CT;Ri:_!; (B-S)*
3% 3% Oy Cor Cy
1 1 1 4r
RE - CRL - Rl g Bm B.6
= Tty ey, & 2mdy, QI (8.6)
i 1 a1 dl
RCT=—I]I1%;LQ{ = 'mTﬂ; (B.7)
2T har di 2mHy Ao

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

TAe gy, oy - KO3MLMEHTbI TennooTaayn BHYTPEHHeW MOBEPXHOCTU CTEHKM
U30MMPYeMOro 06bEKTa 1 HAPYXKHOMN MOBEPXHOCTU n3ossumm, Bt/(m2-°C);

Aop, Py, Ay - KO3OMUMEHTHI  TEMMOMNPOBOAHOCTM  COOTBETCTBEHHO
maTepuana CTeHKU 130nMpyemMoro 06beKTa OfHOCOHON U30MALMK, M30MNALMUU i -Fo
crnos # -CcrioviHow nsonsiyum, Bt/(m-°C);

Bep, O, O; - TOMUWHA COOTBETCTBEHHO CTEHKM U30NMpyeMoro oGbekTa,
O[HOCTONHOWM U30NALMW i -ro CHOSI # -CINIOVNHOWN U30NALMN, M;

dir, di - BHYTPEHHWA W HapyXHbIA OUAMETPbl CTEHKU U30NMPYemMoro
00beKkTa, M;

d;” - HaPYXXHbIN uameTp U3onaumu, m;

di, di, - HapyKHbli W BHYTPEHHUA AMaMeTpbl i-T0  Cros A -CIIOMHOM
U3onALMY, M.

Pacnpeqaenexne TemnepaTtyp B MHOFOCIIONHON M3OMALIMM PacCuMUTLIBAETCS MO
dopmynam:

TemnepaTypbl Ha BHYTPEHHEN U HAPY)KHOM MOBEPXHOCTAX CTEHKW U30NMPYEMOro
obbekTa nrockon opmbl:

o =ty ~ GFRy b = lix ~dFRor; (B.8)

Temnepatypa {' Ha HapyxHOi NOBEPXHOCTM MEpBOrO Crosi M3ONALUWUM, Ha
rpaHuLLe NEPBOro U BTOPOro CroeB

q =t —qphy; (B.9)

1 farnee, HaunHas Co BTOPOrO Crlosl, Ha rpaHuuax (i -1)-ro u i -ro crioes

4 =iy —arky; (B.10)



TemnepaTypa Ha Hapy*HOW MOBEPXHOCTH i -CIIOs # -CIIOVHOW CTEHKM:
H
i =iy tqpRy. (8.11)

PacnpeneneHve  Temnepatyp B LMIMHAPUYECKUX  MHOTOCIIOMHBIX
U30MSILIMOHHBIX KOHCTPYKLMSIX pacCyuTbIBaETCs Mo hopmynam:

I
£ =ty g RE T =15 g RE; (B.12)
=65~ RE; (B.13)
Byt gl
i =iy TaLN (B.14)
oo I
i =tytqrRy. (B.15)

3HayeHUs1 MOBEPXHOCTHOW W JMHEWHOW MMOTHOCTWM TEMmoBbIX MOTOKOB,
Bxoaawmx B cdopmynel (B.8)-(B.15), onpeaenstotca no (B.1)-(B.4), a Tepmuyeckune
conpotusnexus - no (B.5)-(B.7).

Mpn pacyeTe MHOrOCMOMHBIX KOHCTPYKUMA no copmynam (B.2), (B.4)
HeoOXoAMMO 3HaTb KOAAMLMEHTBI TEMNONPOBOAHOCTU W3OMSILUOHHBIX CIIOEB.
MockomnbKy OHWM 3aBUCAT OT TemnepaTtypbl AOMKHbl ObiTb WM3BECTHbI CpeaHue
TeMnepaTypbl KaXOoro Crnosi, Ans OonpefenieHust KOTopbiX Heobxoaumo 3HaTb
TemMnepatypbl Ha rpaHvuax croeB. [ns ux pacuyeta ucnonb3yeTcs MeTon
nocrneaoBaTenbHbIX NPUBIIKEHWIA, NPpeayCMaTpUBaIOLLMIA NPOBEAEHNE HECKOMBKUX
pacy4eTHbIX ornepauui.

Ha nepsom 9aTane pAna Bcex CrnoeB cCpedHss TemnepaTtypa W3onauum
NpYHUMAETCS pPaBHOW MONyCyMMe TeMNepaTyp BHYTPEHHEN U HapyxHOW cpeabl, Npu
3TOW TeMmnepaType onpeaenseTcs TEennonpoBOAHOCTb BCEX TEMMOU3ONSALMOHHbIX

crioeB. 3atem, no (2), (4) onpedensioT 3HayeHns ¢ UM ¢; 1 no (B.8)-(B.11) gna
nrockow 1 no (B.12)-(B.15) UMIMHAPUYECKON CTEHOK paccYUThLIBaAOT TeMnepaTtypbl
Ha rpaHu1Lax Croes 1 CpeHne TeMnepaTypbl Kaxaoro Crios.

Ha BTOpom 3Tane no HaiioeHHbIM Ha MepBOM 3Tarne CpeaHWM TemnepaTtypam
CroeB BHOBb OMNpeensioT TEennonpoBOAHOCTb BCEX CrOeB, 3aTeM HaxodaT
MIOTHOCTM MOTOKOB TEMfia U CHOBA pPacCUWUTbLIBAIOT MOCMOMHbIE Temnepatypbl, 1
Tak panee o Tpebyemoi TOYHOCTWM pacyeta. Hanpumep, Ao Tex nop, noka

nocriofiHble TemnepaTypbl Ha & -M 1 (& —1)-m ware 6yayT otnnyatbes He Gonee
yeM Ha 5%. B npakTuyeckumx pacyetax Anst 3Toi Lenm Heobxoaumo npoBeaeHve He
6ornee 3-4 pacyeTHbIX onepauui.

B.2 PacuyeT TennoBoi nsonauun o6opyaoBaHusi 1 Tpy6onpoBoaoB

B npakTuyecknx pacyetax TENoBoW U30NSLUM MPUHUMAETCS Psif AOMYLLEHWNA,
MO3BOSISIOLLMX UCTOMb30BaTH YMPOLLEHHbIE pacyeTHble opMyTbl.

ConpoTuBreHve Tennootaaye OT BHYTPEHHEN cpedbl K  BHYTPEHHEN
NOBEPXHOCTU CTEHKM U30nMpyemMoro obbekTa Ans XUAKUX U ra3006pasHbIX cpeq,
ABNSETCA NPEHEOPEXVMO ManblM B CPaABHEHUM C TEPMUYECKUM COMPOTUBIIEHVNEM
TEMNMOM30ISILMOHHOIO CrOs U B NMPaKTUYECKMX pacyeTax MOXeT He YYUTbIBaThCS.

TenronpoBOAHOCTL CTEHOK M30nMpyemoro obopyaoBaHusi U TpyGonpoBOAOB,
U3rOTOBMEHHbIX M3 MeTanna, B [eCATKM pa3 MpeBblliaeT TenronpoBOAHOCTb
u3onauMM, MNO3TOMY TEPMUYECKUM COMPOTMBIIEHMEM CTEHKU TaKXe MOXHO
npeHebpeyb 6e3 3aMEeTHOro CHKEHNSA TOYHOCTM pacyeTa.

C y4eTOM yKasaHHbIX [ONyLLEHWIA B MPaKTUYECKWX pacyeTax Ans onpeseneHus
TEMMOBOrO NOTOKA Yepe3 U30NMpoBaHHbIE CTEHKW TPyGONPOBOAOB U 060pyA0BaHUA
UCMOMNb3YIOTCS crieaytolme opmyrbl:

[0S NIOCKUX NMOBEPXHOCTEN U LIUMMHAPUYECKUX AnameTpoM Gonee 2 M

(s — 4K

=itk (B.16)

Ans Tpy6onpoBoAoB AUaMETPOM MeHee 2 M
- (s — £ 0K
n
L L
TR+
i=1 )

dr
(8.17)

roe & - koaddMUMEHT [OMNOMHUTENbHLIX NOTEpb, YYUTLIBAKOLWMIA Tenrnonotepu
Yyepes TENMOMNPOBOAHbIE BKMOYEHUS B TENMOM3OMNALMOHHBIX  KOHCTPYKLMSX,
06YCIOBIEHHbIX HAaNMUMeM B HUX KpenexHblx Aetanei u onop (tabnvua B.1).
Tabrnmua B.1- 3HauveHus koadbuumMeHTa OOMNOMHUTENbHBIX MOTEPb  ANA
Tpybonposoaos



Tun nsonvpyemoro o6bekTa KoaddmumeHt &

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

a) cTarnbHble Ha NOABWXHbLIX OMNopPaXx, 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

Tepmunyeckoe CONpPOTUBIIEHNE CMOEB TEMNSIOBON U3OMSLUM U COMPOTMBIIEHUE
BHelWHen TennooTaadve B (B.16), (B.17) onpegensietcsa no dopmynam (B.5), (B.6), B
KOTOPbIX TEMNSONPOBOAHOCTL M30MAUMM MpUMHUMaeTCs no npunoxeHnto b, a
K03(PhMLMEHT TENSI0OTAAYM Ha MOBEPXHOCTU U30MsLMK - No Tabnmue B.2.

Ta6numua B.2 - 3HaueHus koadpmumeHTa Tennootaadun o, Br/(m2-°C)

M3onnpoBaHHbIi B 3akpblTOM nomeLleHnm Ha  oTkpblTom
06 bekT BO3Ayxe npu
CKOpOCTU BeTpa
3, mlc
MokpbITus c || MokpbiTUA c
HU3KUM BbICOKVM
koadhdpmumeHTom || koML MEHTOM
nanyyeHus! N3nyyeHmns 2
5 10 (|15
[opu3oHTanbHble 7 10 20 (26 || 35
Tpyb6onpoBoAbI
BepTukansHble 8 12 26 |35 |[52
Tpyb6onpoBoAabl,
obopynosaHve,
nnockasi cTeHka

1 K HMM oTHocATCA NOKPbITUA N3 OLMHKOBAHHOW CTasnu, NIMCTOB atoMUHUEBBIX
CMMaBoB W antoMVUHWSI C OKCMAHOM NIEHKOW.

2 K HuM OTHOCATCS  LUTyKaTypku, acBecTOLEMEHTHbIE —MOKPbITUS,
CTEKIoNAacTMKK, pa3nnyHble oKpacku (KpoMe Kpacku C antoMUHUEBON Nyapoi).

3 Tpu OTCYTCTBMM CBEOEHUA O CKOPOCTW BETPa MPUHUMAKOT 3HaYeHUs,
cooTBeTCTBYytoLWE ckopocTh 10 m/c.




Mpy pacyete TennoBol U3onALMM OGBEKTOB, PACMONOXEHHbIX MOA 3emnew,
YYUTBLIBAETCS UX TEMIOBOE B3aNMOLENCTBUE C MaCCUMBOM OKPYXatOLLErO rpyHTa.

MnoTHOCTb TEnroBOrO MOTOKA Yepe3 TEnnou3OMsILMOHHbIE  KOHCTPYKLMK,
rpaHMyawpe ¢ rpyHToM, onpegernsietca no copmynam (B.1)-(B.4), B KOTOpbIX

TEpPMUYECKMe COMPOTUBIIEHNS BHELUHeW TemnooTgade A, un R}f 3aMeHsTCS
TEPMUYECKMM COMNPOTUBIEHNEM TPYHTA.

B ofwem cnyyae TepMmMuMYeckoe COMPOTMBIIEHWE [PyHTa 3aBUCWUT OT
KOHMrypauum 1 pacnornoxeHuss M3onmpyemoro obbekTa B MaccuBe rpyHTa, ero
TemMnepaTypbl U TENSIONPOBOAHOCTK, YTO BMUSET Ha pacnpeaerneHve Temneparyp u
TENOBbIX MOTOKOB B TEMMOU30SIALMOHHOM Croe.

B uHXeHepHbIX pacuyeTax npuvHUMaeTcs AonylieHne o6 OofaHOMEPHOCTU
TemnepaTypHOro noss B TEMMOU3ONALMOHHOM CIoe, YTO MO3BOSAET C JOCTaTOYHOM
ANS NPaKTUKM TOYHOCTbIO uMcnonb3oBaTh opmynbl (B.5)-(B.7) ans pacueta
TEPMUYECKOr0 COMPOTUBIEHNA MMOCKMX W LUMMHOAPUYECKMX TEnnou3onsaLMOHHbIX
KOHCTPYKLMIA NOA3EMHbIX OO LEKTOB.

B.2.1 Pacyem monuwuHbl memnsoeol u3o/syuu Mo HOPMUPOBaHHOU
M/IOMHOCMU Mernji08020 rMomoka

PacyeT TONWWHbLI TenmoBoW U30MSLMM MO  HOPMMPOBAHHOW  MMOTHOCTM

TENOBOIO MOTOKA - ¢, ¢} A1 OAHOCHONHLIX KOHCTPYKLMIA BbIMOMHSAETCS Mo
crnegylowmmM dopmyrnam.

Ons nNiockmMx M UWNMHAPUYECKUX MOBEPXHOCTEN C AuameTpoMm 2 M u Gornee
ucnonb3yercs copmyna

Kit, -t
Gt g
dF

S = A ; (B.18)

Tabrnmua B.3 - OpneHTUPOBOYHbIE 3HaYEHUs! R}f, m-°C/BT



YcnoBHbIV || BHYyTpy nomeLueHui Ha OTKpPbITOM
avameTp BO3AYyXe
TpyGbl, MM

[na nosepxHocTen ¢ || nsi noBepxHOCTEN C

marbim BbICOKUM

KoadpmuneHTom KoadpmumneHTom

U3nyyeHms U3nyyeHms

npu Temnepatype TenrnoHocutens, °C

100 (300 {500 ({100 {300 (500 | 100 | 300 | 500
32 0,50 {035 (0,30 |0,33 |0,22 | 0,17 0,12 |[0,09 |[0,07
40 045 |0,30 (0,25 ||0,29 0,20 | 0,15 {0,170 |[0,07 |[0,05
50 0,40 | 0,25 (0,20 ||0,25 |0,17 | 0,13 |[0,09 |/0,06 |[0,04
100 025 |0,19 (0,45 | 0,15 (0,11 | 0,10 [[0,07 |[0,05 |[0,04
125 021 | 0,17 (0,43 |0,13 |/0,10 | 0,09 0,05 |[0,04 |[0,03
150 0,18 | 0,15 (0,11 | 0,12 (0,09 | 0,08 [[0,05 |0,04 |[0,03
200 0,16 | 0,13 (0,10 | 0,10 (0,08 | 0,07 |[0,04 |[0,03 |[0,03
250 0,13 | 0,10 (0,09 | 0,09 (0,07 |0,06 [0,03 |0,03 |[0,02
300 0,11 | 0,09 (0,08 | 0,08 0,07 |0,06 [0,03 |0,02 |0,02
350 0,10 | 0,08 (0,07 | 0,07 (0,06 |0,05 [0,03 |0,02 |[0,02
400 0,09 | 0,07 0,06 |0,06 (005 |0,04 [0,02 |[0,02 |[0,02
500 0,075 | 0,065 [|0,06 | 0,05 |0,0450,04 [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 (10,031 | 0,029 {[0,013 {0,012 {0,011
900 0,044 | 0,041 ({0,038 ||0,031 (/0,028 |0,026 ||0,012 |[0,011 ||0,010
1000 0,040 | 0,037 ({0,034 || 0,028 (/0,026 | 0,024 ||0,011 |{0,010 || 0,009
2000 0,022 | 0,020 ({0,017 ||0,015 (/0,014 |/0,013 |[ 0,006 |{ 0,006 |{ 0,005
Mpumevanns

1 [1ns NPOMEXYTOUHBIX 3HAYEHU SUAMETPOB W TEMNepaTypbl BEnMYMHa R}f
onpeaernseTcs UHTeponsaume.

2 Ona Temnepatypbl TennoHocutens Hwke 100 °C npuHMMalOTCst faHHble,
cootBeTcTBYytoLme 100 °C.




[N oAHOCMOMHBIX LMMMHOPUYECKMX MOBEPXHOCTEN AMAMETPOM MeHee 2 M
ucnonb3ayetcst oopmyra

Kty — 4]

H

gL

In B = 2wy, -rEH|. (8.19)

KoadbdmumeHT  [ONOMHUTENbHbIX — TEMMOBbIX  MNOTepb X 4Yepe3  onopbl
TpyOOMNpoBOAOB B pacyeTe TOMWMHbI TEnsioBOA M30MALMM N0 HOPMaTWBHOM
MMOTHOCTM TEMNOBOrO NOTOKA NPUHUMAETCS paBHbIM 1.

IMpu pacyeTe no dopmyne (B.19) npegsaputenbHO ONpeaensoT BENMUNHY in B
il

3
H

, me 8= . MpubrkeHHble 3Ha4YeHust Ré NpUHMMAalOTCA no Tabnuue
B.3.

3aTtem HaxodsiT BermumHy £ 1 onpefensioT TpebyemMyto TONWyHy 13onauum no
dopmyne

_dx (B-1)

8 (B.20)
2

5

[Ins ABYXCIOMHBIX TENMOU30NALMOHHBIX KOHCTPYKLMIA pacyeT TOMLWMHbLI CroeB
No HOPMWPOBAHHOW NMOTHOCTW TEMMOBOrO MOTOKA NPOW3BOAUTCA B CriedytoLlein
nocrneaoBaTensHOCTU.

B cnyyae, korma MakcumarbHasi Temnepatypa MPUMEHEHWS OOHOro U3
BblOpaHHbIX TEMNMoM3OoNALMOHHBIX MaTepuarioB Hwke TemnepaTypbl CTEHKU
n3onupyemoro obbekTa B [BYXCIIOWHbIX TEMMOU3OMSALMOHHBIX KOHCTPYKLMAX B
KayecTBe MepBOro Cros Ha W30IMpyemylo MOBEPXHOCTb YCTaHaBNMBaeTCH
maTepuan ¢ 6ornee BbICOKOM JOMYyCTUMOWM TeMMepaTypor NPUMEHEHWS.

TonuwmHa nepBoro crnosi onpegensieTcs U3 ycrosusi, 4Tobbl Temnepatypa

Mexay oboumu CriosiMu £y, {3 He MpeBblllana MakCUMaribHOW TemnepaTtypbl
NPUMEHEHUS OCHOBHOTO M30JISILMOHHOTO MaTepuana.

[na nnocko CTeHKU U LMMUHAPUYECKMX OGBEKTOB C AMaMeTpoM 2 M 1 Gonee
NS pacyeTa TOMWMHbLI NEePBOro Criosi NpUMeHsieTcs hopMyrna

(Ze “i2 )

aF

8 (B.21)

wl = Mol

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

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

{ts —f1,2)
n B = 2nhg |22 |, (B.22)
gr
dit + 28,
B KOTOpom 51 = dT' onpeaensT BeNMYMHY In 5y, 3aTeM HaxoasaT 5 u
H

TOMNWMHY NepBOro cros, m:

dir (B -1
ML

&

TornwmHa BTOPOro criost onpegensietcs ¢ nomoLpto opmynel (B.19), B koTopon
BMECTO 3Ha4eHus £, MOACTaBMsAEeTCS 3HadYeHue i 7, a BMecTo B — A,

dml & 2814:32

By =
2 d

ml

Onpepervs It By HaxodaT fq, a 3aTeMm TOMLLMHY U30MNALMM BTOPOrO CIosi, M:

_ dwt(Fy 1)

- (B.23)

6}52

PacyeT Tpebyemoii TONWMHbI TENSIOBON U30MSILUM MO HOPMATUBHOW MIOTHOCTU
TENnnoBoro MoTtoka MOXeT ObiTb BbINOMHEH METOAOM rocriefoBaTerbHbIX
npubnxeHuii. MocnegoBaTenbHOCTb pacyeTa A OQHOCIONHON LUIMHOPUYECKOA
KOHCTPYKL MM criedytoLLas.

3apaBasch HavanbHbIM 3HAaYEeHVeM TOMNLLWHBI M30M1ALMK S, M, OnpeaenseMo
TpebyeMon TOYHOCTbIO pacyeTta, Hanpumep, 0,001 ™M, C nomoLbio

nocregoBsarenbHbIX waros 1, 2, 3, 4, ..., i Ans TonuwmHbl usonsuuu: &; = &gl;
bq =8p2; 83 =8p3, .., 8; = Jpi NPOM3BOASAT BbIUNCIEHWNE NIMHENHONM MIIOTHOCTK

TEMMOBbIX MOTOKOB q}; qf; ... 4% No ypaBHeHMIo



iy ~ix)
1 P air + 28y
o (5T + 2801 23y ag . (B.24)

91 =

Ha kaxgom wware BblMUCIIEHWN § npoun3BognTCcA cpaBHeHUe qlL C 3adaHHbIM

3Ha4YeHrnemM HOpMaTUBHOIO yaenbHOro NoToKa qf . I'Ipvl BbINOJTHEHMN YCNOBUA

g —qf <0 (B.25)

BbIUVCIIEHNS 3aKaHUYMBAIOTCS, a HalaeHHas BenmumuHa & = 8;i ABMAETCA UCKOMOW,
obecneyvBatoLLet 3a4aHHY0 BEMNYMHY TENMoBbIX NOTEPb.

PacyeTHble napameTpbl Npu  OnpeAerieHun  TOMWWMHbI  U30MsILMKM - MO
HOPMMPYeMOW NSIOTHOCTU TEMSoBOro MoToka criedyeT npuHumatb no 6.1.1-6.1.6
HaCTOSILLEro cBoAa Npaswsl.

B.2.2 Pacyem monuwjuHbl U30ss4uu no 3adaHHOMY CHUXXeHUIO (MoebiueHUro)
memnepamypbl 8eujecmea, mpaHcropmupyemozo mpy6onposodamu

L 3 L
Tpebyemoe MorHoe TepMUYECKOe COMpOTMBIEHUE u3onsaumm K- = Ry + Ry
Tpy6onpoBoaa AnMHoIA £, M, A 0B6ecrneyeHmnst 3a4aHHOro CHIDKEHWS TemnepaTypbl

TpaHcnopTupyemoro no Hemy BellecTtBa OT HavarneHomn i, Ao KOHEYHON i, Mipn

pacxoge BewecTBa F, Kr/d4, TennoemkocTbto O, kx/(kr-°C) onpenensercs w3
BblPaXXeHWN:

RE =
>2, : (B.26)
' RQL
npn =—= <2 GOl — 4, (B.27)

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

3Ha4YeHUsIM RIL n RQL ncnonb3yeTcs copmyna

In By = 2mhg (REy — RE). (B.28)

MpuHMMas npubrwkeHHble 3HaveHus Ry no Tabnuue B.3 u onpegenss no
chopmyne (B.28) In B, HaxoasaT BermunHy B 1 3atem no cdopmyne (B.20) TonwmHy
usonauum

Ay (Ba-D

61431,2 - f :

PacyeTHble mapameTpbl Npy onpeAeneHn TOMWMHBLI TENMOoBOW M30MsLUU Mo
3alaHHOW BEMNWYMHE CHWXEHUS (MOBbLILLEHUS) TeMnepaTypbl TPaHCMOPTUPYEMOro
BELLECTBa NPUHYMAIOTCS MO 6.4 HAaCcTOSALLEro CBoZa NpaBuI.

B.2.3 Pacyem monuwjuHbl mensoeol usonayuu no 3adaHHol memnepamype
HapyXHoll nogepxHocmu

OnpeperneHue TOMWWHBI U30MALUMM MO 3a4aHHON TemnepaType ee HapyxHOM

MOBEPXHOCTU {; MPOM3BOAMUTCS B TOM Crlyyae, KOMAa M3ONAUMS HyxHa Kak
CPencTBo, NpeaoXpaHsIoLLee 06 CIyBAIOLLMIA NEPCOHar OT OXOroB.

PacyeT TOMUWMHBI TENOBON U3OMALMM BLINONHAETCA Mo dlopMyrnam:

LNS NIOCKUX TEMIOU3O0MNALMOHHBIX KOHCTPYKLUIA

R oy
5, =tms "tn) (B.29)
oty &)
ANS UUIMHOPUHECKUX
- drc(:T + 28 _ Ll ~ig
]nB—]ndT—%r?\mRH =g (B.30)

H I



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

_da (8-
2

&

H3

PaccMoTpeHHbI MeToa SiBRsieTCst NpUBKeHHbIM. Bonee TouHble pe3ynbTaTthbl
MOryT BbITb NOy4YeHbl METOLOM MOCNEeA0BaTENbHbLIX NPUBIIKEHWIA.
PacyeT BbInonHsieTcsa no copmyne

2T + 28y
it L PV L,

b ~ig | _ r[(:T
S Zhg . (B.31)

3afaBasichb HavarbHbIM 3Ha4YeHeM TOMLLWHBI M3oNALUK S5, M, ONpeaenseMbiM
TpebyeMoi TO4UHOCTbIO pacyeTa, Hanpumep, 0,001 M, nocneaoBaTeNbHLIMU LLaramu

1,2, 3, ..., 1 Ans TonumH usonauuu: 8y = &g l; 89 = 8p2; 83 =8p3, .., &; = dpi
MPOV3BOANTCS BbIYUCTIEHNE BEMUYUH:

£ i, — & AR £
E 1 ; E 1 ; E I T E 1 no ypasHeHuto (B.31).
tt ) et ) Ut ) iy ),

el
Ha KaXKOOM  Liare BbIYUCIIEHUN i npon3BoanTCA CpaBHeHue [: f,n ] C
T *H )y

f’l‘[ f’}(
iy — & ig &
et o (N 0 B ) (| (B.32)
tp ~ty ), s 5

BbIYMCMIEHUS1 3aKaHYMBAIOTCSl, a HalideHHas BenuuuHa &§; = dpi  sBnsetcs ¢
TOYHOCTbIO A0 1 MM 3agaHHoWl, obecneyuBatollent Tpebyemyto Temnepatypy
NOBEPXHOCTU U30NAL UK.

PacueTHble napameTpbl Mpu pacyeTe TOSMWMHbI TENOBOW M30MSUMU MO
3aAaHHON TemnepaType NOBEPXHOCTU NMPUHUMAIOTCS MO 6.7.

e —&
B iy
3aAlaHHbIM 3Ha4YeHnemMm [ — ] . I'IpM BbINOSTHEHUN YCIl0BUA
F

B.2.4 Pacdyem monujuHbl u3onsyuu, npedomepaujaroujeli KoHOeHcauyuro
ena2u u3 eo3dyxa Ha ee No8epxXHocmMu

[aHHbIn ~ pacyeT  MpoOM3BOAWUTCA AN U30MMPOBAHHbIX  OOBLEKTOB,
pacnonoXeHHbIX B NOMELLEHNAX U COAEpXallyX BELUecTBa C TEMNepaTypon Hibke
TemMnepaTypbl OKpyatoLLero Bo3ayxa.

B aTtom cnyyae usonsuusi gomkHa obecneumBaTtb Tpebyemblii pacyeTHbIi
nepenag Mexay TemnepaTypamm HapyXHOro Bo3ayxa U NOBEPXHOCTHIO M3onsaumm (

ty —t;), MPU KOTOPOM WCKMIOYaeTCA KoHAeHcauwst Bnarv u3 Bosgyxa (Tabnmua
B.4).

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

£, °C OTHOCUTENbHAs BMaXHOCTb Bo3dyxa ¥, %

40 50 60 70 80 90
10 134 10,4 78 55 35 1,6
15 14,2 10,9 9,1 57 3,6 17
20 14,8 11,3 8,4 59 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

PacyeT BbInonHsieTca no coopmynam:
[ANs NIOCKOW NOBEPXHOCTUN



io—t P (b — £
Ry = BR -5, =M; (B.33)
!'H _zl'[ a}( (zH _zl'[)
ANS LAMMHOPUYECKOi NOBEPXHOCTM
TRt Tk
Ré= i BRT%;]nB=27r?\mR}%D_ (B.34)
Tyl Loty

Tpebyemas ToNWMHa M30NSUMM ONPEOENSeTcs Mo MEeTOAMKE, U3IIOXEHHON B
B.2.3.

B pacuetax Temnepatypy HapyxHoW cpefbl i, CrieayeT npuHUMaTb paBHOM
Temnepartype Bo3ayxa B NOMELLEHWN.

TemnepaTypy BHyTpeHHeit cpefbl {; W OTHOCWTESbHYIO BMaXHOCTb BO3AyXxa B
NoMeLLeHUN ¥ MPUHUMAOT B COOTBETCTBUM C TEXHWYECKUM 3afjaHueM Ha
NPOEKTUPOBaHWE.

KoadhdmumeHT Tenmootdaunm K  HapyXHOW MOBEPXHOCTW  U3OMALUN oy
NPUHUMAETCA ANA MOBEPXHOCTEN C HU3KUM KO3OMLMEHTOM U3TyYeHus - 5 BT/(m 2

-°C), Ans NOBEPXHOCTEN C BbICOKUM KO3ULMEHTOM U3nyydenus - 7 BT/(m2-°C)
(cMm. npumeyaHve k Tabnmue B.2).

B.3 PacuyeT TennoBou u3onsiuum TpyoonpoBoAoB TeNSOBbIX ceTei

B.3.1 Had3emHasi npoknadka

Tennosble NOTEPY Yepes M30NMPOBAHHYIO MOBEPXHOCTb MOAAKLLMX U 06paTHBLIX
TPYGONPOBOAOB TEMMOBLIX CETEN MNP HaA3eMHOW MPOKragke, Mpu U3BECTHOM

ToNMwMHe  m3onAumm dy;, M, criegyet onpefenate no copmyne (B.17), a
TepMmu4eckue ConpoTMBIIEHUs, Bxoasime B 3Ty dopmyny, - no (B.6). B kavecTBe

TemnepaTyp BHYTPEHHEN W HapyXHOW Cpend f; W Z; NPUHAMAIOT pacyeTHble
TeMnepaTypbl TENMOHOCUTENS U  OKpYXaloWero Bo3dyxa, a KoagduuueHT

Tennootaaun «, - no Tabnuue B.2.

Mpy onpedeneHn TOMWMHBI U30onALMKM TPyGONPOBOAOB TEMSOBLIX CETEW MO
HOPMMPOBAHHBIM  3HAYEHWSIM MIIOTHOCTM TEMSIOBbIX MOTOKOB OT MOAaloWyX U
0o6paTHbIX TEnsonpoBOAOB WCMONMb3YETCS METOAMKA PacyeToB, W3MOXeHHas B
pasgene B.2.1. MNpu 3ToM pacyeTHble TeMnepaTypbl TENIOHOCUTENS B NOAAOLLIEM U
obpaTHom Tpy6onpoBoae NpuHMMatoT no Tabnumue B.5.

Tabrmua B.5 - CpepgHerofoBble Temnepatypbl TEMMOHOCUTENS B  BOASHbIX
TennoBbIX ceTax, °C

Tpybonpoeog PacyeTHble TemnepaTypHble pexvimel, °C
95-70 150-70 180-70

MopatoLmin 65 90 110

O6patHbIi 50 50 50

PacueTHylo TemnepaTypy HapyxHOW cpefbl MPUHUMAIOT: MPU KPYITOroAUYHOM
paboTe TEnnoBoi CeTU - CPEQHETOAOBYIO TeMNepaTypy HapyHoro Bosadyxa, npu
paboTe TONbKO B OTONUTENbHBIN NEPUOL - CPELHIOI TEMNepaTypy OTOMUTENLHOTO

nepuofa. PacueTHbIl KOadMLIMEHT TennooTaaun o, - no Tabnuue B.2.

B.3.2 [Nod3eMHas npoknadka 8 HerpPOX0oOHbIX KaHanax

TenroBble NOTEpU Yepe3 W3ONMPOBAHHYID MOBEPXHOCTb  ABYXTPYOHbIX
TENMOBbIX CETeW, MNPOKMafblBaeMbIX B HENPOXOAHOM KaHamne LUMPWHOW & 1

BbICOTOW &, M, Ha mybuHe A, M, OT MOBEPXHOCTU 3eMiM [0 OCU KaHana
onpeaensTcsa no dopmyne

(an — 8K

Io_ L. . IL_
di2 =g tdi = .
m+Rrp

(B.35)

TemnepaTypa Bo3ayxa B KaHarne iy onpeaensietcs no opmMyne

7 g1 T + 7 e2 . + Ty

K
: _ R * Rl Rimp "Ry Ry * Rr‘p
e 1 1 Il

+ +
Rt * Ry R vRi Reu * RS (B.36)



1 g +25 1 dy+28
rae Rt =g = Ry = o 2
wh dy amh i
(B.37)
1 1
R = R = (B.38)

2mg(d) *20yg1) | © Zmon(dy * 20,)

A 2k (B.39)
™

3pech qlL, qQL - NWHENHble NIIOTHOCTU TEMSIOBOrO MOTOKa OT MOAJaloLero u
obpatHoro Tpyb6onposoaos, B1/m;

dy, &3 - HapyxHble AMaMeTpbl NOAAOLLEro U obpaTHOro Tpybonposoaos, M;

tx1, tzn - TEMMepaTypbl nogatoLlero n obpaTtHoro Tpybonposoaos, °C;

X - k0adhdMUMEHT AONOMHUTENBHBIX NoTepb (Tabnuua B.1);

Rél , R;‘r‘gg - TEPMUYECKME COMPOTUBIEHNS U3ONALMM NoAatoLLero u obpaTHoro
Tpybonposoaos, M-°C/BT;

Rrﬁ, Ri‘z - TepMu4eckune CconpoTmerieHna TennooTaadye OT MNOBEPXHOCTU

n3onsumm nogatoLuero n obpartHoro Tpybonposogos, M-°C/BT;

R - TEPMUYECKOE COMPOTUBIIEHWE TEMMOOTAAYe OT BO3AyXa K NMOBEPXHOCTH
kaHana, m-°C/BT;

%, & - BbICOTa M LMPWUHA KaHamna, COOTBETCTBEHHO, M;

oty - KOI(PDMLIMEHT TENMOOTAAYM B KaHare, NpuHuMaeTcs pasHbiM 11 BT/(m 2
<C);

Hum - TEMMONPOBOAHOCTb MU3OMALMM B KOHCTPYKUMK, BT/(M-°C);

Bimt, Oz - TONMWMHBI M3ONALMM NofakoLLero n obpaTHoro TpyGonpoBoaos, M;

Rﬁ; - Tepmuyeckoe conpoTuenenune rpyHta, Bt/(m-°C), onpepensietcsi no
dopmyne

; (B.40)

?\m - TennonpoBOAHOCTb rpyHTa, BT/(M:°C), Tabnuua B.6.
H - rmybvHa 3anoxeHusi, paccTosiHMe OT OCK TPYObl 1O MOBEPXHOCTM 3eMIU, M.
Tabnuua B.6 - TennonpoBogHOCTb rpyHTa



Bug rpyHTa CpegHsis BecoBoe Koaddmument
MIOTHOCTb, KI/M || BMarocogepaHve TENIONPOBOAHOCTM,
3 rpyHTa, % BT1/(m-°C)
MNecok 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 Tpebyemoii TOMWWMHbLI TENSOBOM M30MAUMM MO HOPMUPOBAHHON
MAOTHOCTM TENMOBOrO NOTOKa B 3aBUCMMOCTW OT TEXHUYECKUX TPebOoBaHWIA MOXeT
BbIMOMHATLCA B ABYX BapuaHTax:

a) NO HOPMATMBHBLIM JIMHEWHbIM MAOTHOCTAM TEMNSOBOro JIL notoka wu @L,
3aflaHHbIM OTAENbHO A NMOAatoLLero 1 oGpaTHOro TpyGOoNpoBoAa, B 3TOM Criyvae
onpegfenseTcs TOMLMHa M30NaLuUm AN Kaxaoro Tpybonposoaa;

6) No cymMapHO# HOpPMaTMBHOW TNWHENHOW NMNOTHOCTW TEMrnoBOro MoToka OT

—L
nogatoLiero M obpatHoro TpyGonposoda - @12, B 9TOM Crlyyae onpeaensiercs
TOSLLMHA U30MALMW, OOVMHAKOBas A 06omx Tpy6onpoBoaos.
PacyeT TOMUWHbI M3OMAUMM MO HOPMATMBHBIM JIMHEMHLIM  MIIOTHOCTAM

TENMOBOro MOTOKa, 3afaHHbIM OTAENbHO AN MOAAMLLEro - EIL n obpaTHoro - EQL
Tpy6ONpOBOLOB BLIMOMHSETCA B CIEAYHOLLEN NOCIeA0BaTENbHOCTH.
Ha nepeom aTane paccuuTbIBalOT TEMMepaTypy B KaHarne no dopmyne

t =t * K@l + 03 ) Ry + Rey). (B41)

3artem Ans Kaxaoro TpybonposoAa BbIMUCIAKTCA 3HaYeHus In 5y u ln £ no
dopmynam:

teg —E

In B =21, [“—Lm— RL | (B.42)
ai

In By = 2x>\m[@ -rh |, (B.43)
43

rae NpubnmkeHHble 3Ha4YeHus R}fl " Ré npuHMMatoTcs no Tabrmue B.3.

[Hanee, nocrne Bbluucnenust 5y un 59, no dopmyne (B.20) paccuntbiBaoT
TpebyemMble TOMNWWHbI M3oMAUMU Ans nogarowero u obpartHoro TpybonpoBoaos,
obecneyvBaroLLyie HOpMaTUBHbIE NMHENHbIE NOTepU Tensa:

0 e S o

aml 5 » Yl 5




PacyeT ToOnMWMHbI MU30MALMM MoAaolero U obpaTHoro TpyGOMpoBOAOB MO

. . . L
CYMMapHO/i HOPMaTUBHOW JMHEVHOW MNOTHOCTU TennoBoro notoka - 12, BT/m,
BbINOMHAETCS METOAOM MNocriefoBaTeNbHbIX NPUBNMKEHWA (MeTogoM nogbopa).

Ha nepBom aTane 3agaloTca HayarbHbIM 3HAYEHUEM TOJWMHBI M30MALUK

Gyl = 82 = 80, OQMHAKOBOWM ANS MopatoLLero u obpaTHoro Tpy6onpoBoAoB, U No
dopmynam (B.36)-(B.39) paccuuTbiBalOT TemnepaTypy B KaHane. 3atem no
hopmyre (B.35) BbIUMCTISIIOT CyMMapHYO MMHENHYO NIOTHOCTL TEMSOBOro NoToka

4’1%2.
Mony4yeHHoe pacyeTHOe 3HavyeHue CpaBHMBAKT C HOPMATUBHOW JMHENHOW
NSIOTHOCTbLIO TEMJIOBOrO NOTOKa No Tabnmuam 8, 9.
Ha BTOpoM 3Tane yBermMyMBalOT WM yMEHbLUAOT TOMWMHY U30onAuuM B
3aBVMCUMOCTW OT pesynbTaTa CPaBHEHWS W MOBTOPSIOT pacyeT B TOW e

L
nocreaoBaTenlbHOCTM A0 NOJyYeHnss HOBOTO PACYETHOIO 3HAYEeHUs - 41 2.
Pacyet NOBTOPAKT A0 TexX Nop, MNoKa pacyeTHoe 3Ha4deHue nNioTHOCTU

L =L
TenrnoBoro noToka - 412 6y,u,eT OTNM4aTLCSA OT HOPMAaTMBHOMO 3Ha4YeHus - 412 Ha
3aaHHYK0 CTeneHb TOYHOCTW pacyeTa, Hanpumep, He bonee, 4yem Ha 1%.

MocrenHee 3HayeHne &; NPUHUMAETCS B KAYeCTBE PACHETHO TOSLLWMHBI TEMNMoBOM
u3onsLmMK ANs nogatoLLero 1 obpaTtHoro Tpy6onpoBoaoB.

Mpu pacyete TennoBoW uM30NAUMM OBYXTPYOHbIX TEnmoBbIX ceTeld B
HEMPOXOAHbIX KaHarax pacyeTHyl TemrnepaTtypy TEnnoHOCWUTensi B MOJaloLmxX v
obpaTHbIX Tpy6onpoBoaax nNpuHUMatoT no Tabnuue B.5.

PacueTHyto  TemnepaTypy  HapyXHOW  cpefbl  MPUHUMAKOT  PaBHOM
cpefHero0Boii Temnepatype rpyHTa Ha rnybuHe 3anoxeHusi Tpy6onposoaa.

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

Mpy paccTosiHAM OT NMOBEPXHOCTU FPYHTa A0 NepekpbITUs kaHana 0,7 M 1 MeHee
3a pacyeTHyl0 TemnepaTypy HapyXHOW cpeabl A0KHA MPUHUMATLCS Ta e
Temnepatypa Hapy>HOro Bo3fyxa, YTo 1 Npu Haa3eMHOW NpoKnagke.

B.3.3 [Tod3emHas 6eckaHanbHasi npokiadka

Tennosble notepu  TpybonpoBOAOB  ABYXTPYOHbIX  TENMoOBbLIX  CeTen
6eckaHarnsHoM NPoKnaaKy, PacrnonoXeHHbIX B MPYHTE Ha O MHAKOBOM PacCTOSHUM
OT MOBEpPXHOCTM 0 ocu TpY6 H , M, onpefenstoTcs no opmynam:

(ts1 ~ta)(Rigp *+ RED) ~ (b — ) By
Q‘1L= Bl LH 1/:2 REpQ KB2 H2 K; (B.44)
(Rig1 * Rept)(Rigo + Rppn) — R

4o 4 (Riot + &)~ o ~8)Ry 545
2 - 3 K
(R * RE2)(Rigy + Riyp) — B3

aiy =af +47, (B.46)

K -
roe Rrp - Tepmudeckoe compoTuBrieHne rpyHTa npu GeckaHarbHON MPOKMaAKe,
m-°C/BT, onpepensetcs no dopmyne

1

T mhg

(B.47)

rae ¢ - HapyxHbI gMameTp N3onMpoBaHHOrO Tpybonposoaa, M; nodatoLero - dy ,
06paTHOro - d;

}\r-p - TeNnonpoBOAHOCTL rpyHTa, BT/(M-°C);
H - rnybuHa 3anoxeHns (paccTosiHue oT ocu Tpyb 40 NOBEPXHOCTU 3eMMn), M;

Ry - TepMWYeckoe  COMpOTMBIIEHWE,  OBYCIOBMIEHHOE  TEMMOBbLIM
B3avMmogencTeuem AByx Tpy6, m-°C/BT, onpefensieTcs us BblpaXeHns

2

]nl+£

K
RD S R
2mhgy ) (B.48)

rae 17 - paccTosHus Mexay ocsiMu TPY6 Mo ropuaoHTarm, M.

OcTarnbHble 3Ha4YeHust BermuvH B (B.44), (B.45) Te xe, uTo 1 B chopmyre (B.37)
[ONs KaHarnbHOWM NPOKNaaKu.

Tak e, Kak Mpu npoknagke ABYXTPYOHbIX TEMMOBbIX CETe B MPOXOAHbLIX
KaHanax pacuyeT Tpebyemol TOMWWHbI TEMoBON WM3OMALMM MO HOPMUPOBAHHOWM
MAOTHOCTM TENMOBOrO NOTOKA B 3aBUCMMOCTM OT TEXHUYECKUX TPeGOoBaHWiAi MOXeT
BbINOMHATLCS B ABYX BapyaHTax:



a) N0 HOPMAaTMBHbLIM 3HAYEHWSIM JIMHENHOW NIIOTHOCTU TENSIOBOTO NOTOKA q_rlL " JQL,
3aaHHbIM OTAENbBHO 4TS MOJAtoLLEro U obpaTHOro TpyGonpoBOAOB;

6) no cymmapHon HOpMaTMBHOVI JIMHEMHON NIIOTHOCTU TENSIOBOTO MNOTOKa OT

=L
rnogatoLLero u o6paTHoro TpyGonpoBoaoB - F13 .
PacyeT TonWWHbI M3oMnALUM TPyGONpPOBOAOB TEMMOBLIX ceTen GeckaHarnbHow
MPOKMaaky No HOPMaTUBHBIM 3HAYEHUAM TIMHEVHOW MIIOTHOCTM TEMMOBOrO NOTOKA,

3a0aHHLIM  OTAENbHO AN MOAAaloLLEero q_rlL n obpaTHoro qTQL Tpy6onposoaa
BbIMOMHAIOT MO dIopMyram:

dy + 28 2T Mgty [ oy —ty - TR
R W e s 4270 R4 (B.49)
dy ;\rp = st “5]

B 2o ey [ty ~tu — T Ry

5
= Rrpg . (B.50)
dy }\r'p = M2 QQL
dy + 28,5
Onpegerms ¢ nomowpto  (B.49), (B.50) 3HayeHus B o= T
1
dy + 28,4 3
] =T, BbIYMCIISIOT TOMWMHBI M30MSALMW TaK e, Kak U Ans KaHanbHOW
2

npoknaaku B pasgene B.3.2.
Pacuet TonumHbl M3oNAUMM nojatolwero M obpaTHoro TpyGonpoBoAoB
OBYXTPYOHbIX TEnnoBbiXx ceTel 6GeckaHarnbHOM MpOKMadku Mo CyMMapHON

o . L
HOPMaTUBHON IMHEVHOI MIOTHOCTM TEnnoBOro noTtoka 413, BT/m, BbinonHsetcs
MeTOAOM nocrefoBaTenbHbIX NpUbvxkeHwid (MeTogom nogbopa).
Ha nepBom aTane 3apaloTcs HadamnbHbIM 3Ha4YeHUEeM TOJWHbI M30MALMn

Byt = 82 = B0, OQMHAKOBOM ANs nopatoLLero n obpaTtHoro Tpy6onpoBoaos, U No
dopmynam (B.44)-(B.46) paccuMTbIBAOT CYMMapHYl JMHEWHY0 MIIOTHOCTb

L
TenrnoBoro NoToka 44 2.
Mony4yeHHoe pacyeTHOe 3HavyeHue CpaBHMBAOT C HOPMATUBHOW JIMHEWHOMN

~L
MOTHOCTBLIO TENSIOBOro NoToka &1 7 (no Tabnmuam 11, 12).
Ha BTOpoM 93Tane yBermMuMBalOT WM YMEHbLUAIOT TOMWMHY U30NALMM B
3aBUCUMOCTM OT pesynbTaTta CpaBHEHWS W MOBTOPSIOT pacyeT B TOM ke

L
nocnegoBartenlbHOCTU A0 NOfyYeHUss HOBOrO pacHEeTHOro 3Ha4YeHns ¢z .
Pacyet NOBTOPAKT A0 TexX Nop, Noka pacyeTHoe 3Ha4dyeHwe nNiIoTHOCTU

L ~L
TENnnoBoro noToka ¢{z GyaeT oTN4aTbCs OT HOPMATMBHOMO 3HAYeHUs 412 Ha
3afjlaHHyl0 CTerneHb TOYHOCTM pacyeTa, Hanpumep, He 6Gornee, yem Ha 1%.

MocneaHee 3HaveHne 3; NPUHUMAETCS B KaY€CTBE PACUYETHON TOMLLYIHbLI TENMOBOW
M30nsL MM Ans nogaroLlero 1 obpaTHoro Tpy6onpoBoaoB.

PacueTHble napameTpbl TEMSIOHOCUTENS W HapyXHOM cpedbl ONA pacyeta
u3onsuMM  TpyOOMpPOBOAOB  ABYXTPYOHbIX TEMroBbIX ceTel  GeckaHanbHoi
NpoKNaaku NPUHAMAIOTCS TaKMMM Xe, KaK U B HEMPOXOAHbIX KaHarax.

MpunoxeHue I' (pekomeHayemoe).
MNMpepenbHble TOMWWHBbI TENSIOU3ONALMOHHbIX
KOHCTPYKL UM ANA o6opyaoBaHUA U
Tpy6bonpoBoaoB

Mpunoxenve I
(pekomeHgyemoe)

Tabrnmua .1 - MpepenbHble TONMWMHBLI TENNOUM3ONALMOHHBIX KOHCTPYKLMMA
AnA obopyaoBaHUA U Tpy6onpoBoaoB



Hapy»xHbin
anameTtp, Mm

Cniocob npoknagku Tpybonposoaa

Hag3eMHbIN

B TOHHEne

B HenpoxogHOM

KaHane

MpenensbHas TonuyHa Tennou3oNALMOHHOO Crosi, MM, MNpu

Temnepatype, °C

19 n| 20 19 n| 20 no 1501151 "

HXe 6onee HWDKe 6ornee BKI1. 6ornee
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 TpyBonpoBOAOB, PACMOMOMEHHBIX B KaHariax, TOmnuyHa M3omnsaummn
yKaszaHa Al MOSOMUTESNbHBIX TEeMMepaTyp TpaHCropTUpyeMbix BelecTs. [ns
Tpy6ONpPOBOAOB C  OTpULATENbHLIMU — TemnepatypamMu  TpaHCMOPTUPYeMbIX
BEWECTB MpederbHble TOMWMHBI CMeAyeT MpUHUMATL TakuMKU ke, Kak mpu
NPOKaAKe B TOHHENSX.

2 B cnyyae, ecnm pacuyeTHasi TonwmHa u3onsuum Gonblue npeaensHON,
crnegyet npuHumatb Gonee 3dpeKTUBHBIA TENMOM3ONALMOHHBIA MaTepuan u
OrPaHNYUTLCA NPEAENbHON TOMNLWMHON TENMOBON M3ONALIMKU, €CAM 3TO A0MYCTUMO
M0 YCIIOBMSIM TEXHONOMMYECKOro npoLecca.

MpunoxeHue [] (cnpaBoyHoe). OnpeneneHue
TOJWMHbI U 06 bEeMaA TENNTOU3ONALMOHHbIX
M3genun M3 ynnoTHAKLWMXCA MaTepmanos

Mpunoxexve [
(cnpaBo4Hoe)

o1 TOJ'ILLIMHy TEennon3onAauMOHHOIo n3genua 13 ynroTHAKLWKMXCA Matepuarnos A0
YCTaAHOBKM Ha Wu30nMpyemyro MNOBEPXHOCTb creayet onpeaendatb ¢ y4eToMm

Ko3(pdmLmMeHTa ynnoTHeHnst £, no jopmynam:
AN LMIMHOPUYECKOW MOBEPXHOCTU

d+8
3 = 3K, ——, A
1 ¢ 2+ 08 (ﬂ )
ana NocKom NOBEPXHOCTU
8y = 8K, (A.2)
roe 8y, &, - TONMUMHa Tenrou3OMALMOHHOTO W3AEenMs [0 YCTaHOBKM Ha

U30NMpyemMyto NoOBEPXHOCTb (6€3 ynnoTHeHus), M;

& - pacuyeTHas TOMWMHa TEnnou3ONMALMOHHOTO CIIOSt C YMMOTHEHVEM B
KOHCTPYKLIAK, M;

d - HapyXHbI AMameTp usonmpyemoro obopyaoBaHus, Tpybonposoaa, M;

£, - KO3PMLMEHT YNIOTHEHUSI TENMOU3ONALMOHHBIX U3AENUIA, NPUHAMAEMbI

no Tabrvue 1.1.
Mpvmevanns

d+3
1 B cnyyae, ecrv B coopmyne (0.1) npousseneHve £, FFETY MeHbllie eAnHULbI,

OHO O0JPKHO NPUHMMaTbCA paBHbIM euHULE.

2 anI MHOFOCIIOMHON M30MALnn TONUWMHY msgenua 0 ero ynrioTHeHua cnenyet
onpefenAatb OTAEeNbHO AnA  KaX4oro Cros. anI onpeaeneHnn  TOSLLUMHBI

nocrneayLLEro TENOU3ONALMOHHOIO CIosi 3a HapYXHbI AnameTp (& ) NpUHMMaroT
OvamMeTp M3oMsLUM NpeabiayLIEro Crosl.

3 O6bem TennomsomnsLMOHHBIX U3genin u3s ynoTHAWKMXCA MaTepuanos And
TEeNnJIon30IALMOHHOIO CoA A0 yNSIOTHEHNA cnefyeT onpeanendatb no (bopmyne

V=RE, a-3)

roe ¥ - o6bem TEennon3oNiaLMOHHOro MaTtepuana unn nsgenma 4o ynrioTHeHus, m3 ;
E'/; - 0bbem TEeNnnousonAauMoHHOro Martepuana mnn nsgenma B KOHCTpPyKuun C

YYETOM YMIOTHEHUSA, M3 .
Tabrmua 4.1



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
CTEKMNSAHHOTO 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




YK [69+699.8] (083.74) OKC 91.120.10
KnioueBble crioBa: wusonAuust TenroBasi, o06opydoBaHue, TPy6onpoBoA,
NPOEeKTUpoBaH1e

OnEeKTPOHHbIV TEKCT AOKYMEHTa
nogrotosneH AO "Koaekc" n ceepeH no:
odmumansHoe nsgaHve

M.: MuHpervion Poccum, 2012



	1 Область применения
	2 Нормативные ссылки
	3 Термины и определения
	4 Общие положения
	5 Требования к материалам и конструкциям тепловой изоляции
	6 Проектирование тепловой изоляции
	Приложение А (обязательное). Перечень нормативных документов, на которые имеются ссылки в тексте
	Приложение Б (справочное). Расчетные технические характеристики теплоизоляционных материалов и изделий
	Приложение В (рекомендуемое). Методы расчета тепловой изоляции оборудования и трубопроводов
	Приложение Г (рекомендуемое). Предельные толщины теплоизоляционных конструкций для оборудования и трубопроводов
	Приложение Д (справочное). Определение толщины и объема теплоизоляционных изделий из уплотняющихся материалов

