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cBOA NPABU

TEMJIOBASA n3onaunsa osoPyaooBAHUA U TPYBOMNMPOBOAOB
Designing of thermal insulation of equipment and pipe lines
AxTyanusmposaHHasa pepakuusa CHull 41-03-2003

OKC 91.120.10
DaTa BBegeHus 2013-01-01

NMpepucnosue

Llenn v npnHumnel cTaHaapTusaumm B Poccninckon ®epepaunm yctaHosneHbl PegepasibHbiM 3aKOHOM OT
27 nekabpsa 2002 r. N 184-®3 "O TeXHNYECKOM perynmpoBaHumn", a npasusa pa3paboTKKM - MOCTaHOBNEHNEM
MpasutensctBa Poccuinckon Pepepaumn ot 19 Hoabps 2008 r. N 858 "O nopsake pa3paboTkm wu
yTBEp>XOeHusa CBoL0B rnpasunn.

CBepeHuAa o cBoge npasun

1 WCMOJIHUTEJIb - MOCKOBCKUI FOCYyOapCTBEHHbIA CTpouTenbHbI yHuBepcuteT (MICY) m rpynna
creunanncTos

2 BHECEH TexHn4YeCckumM KOMUTETOM No cTaHpgapTusauum TK 465 "CtponTtenscteo”

3 NnoAroToBJIEH K YyTBEPXOEHMNIO DenapTameHTOM ApPXUTEKTYpHI, cTpouTenbLCTBa 7]
rpPagoCTPONTENbLHON NONTUKN

4 YTBEPXXLOEH npukazom MwuHUCTEPCTBa pernoHanbHoro pas3sutusa Poccunckon depepauunn
(MuHpernoH Poccun) ot 27 pnekabpsa 2011 r. N 608 v BBeneH B gencrtame ¢ 01 AsHBapsa 2013 r.

5 3APETMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEeryJimpoBaHUI0O U MeTpPoJIornm
(PoccTtaHpapT). NMepecmoTtp CM 61.13330.2010 "CHwuM 41-03-2003 Tensnoasa usonsuma obopynoBaHus wu
TpybonposoaoB"

UHpopmaumss 06 U3MEHEHUAX K HACTOSALEMY CBOAY rpasBuil ryb/MKyeTcs B eXerofHo vu34aBaeMom
UHMOPMaLUNOHHOM yKaszaTtesne "HauuoHalsbHble CTaHAapThbl”, a8 TEKCT U3MEHEeHWVi W [1OorpaBoK - B
EXEMECSAYHO U3[4aBaEMbIX UWHPOPMAUNOHHbLIX yKa3zatesisax "HaumoHasbHble cTaHgapTsl”. B ciy4ae
nepecMoTpa (3aMeHbl) Uiv OTMEHbLI HAaCTOALYEro CBOLa MpasBusl COOTBETCTBYOLUee yBedoMieHne 6yneTt
orlyb6/IMKOBaHO B €XEMECSYHO U3[4aBaEMOM WH@OOPMAaLNOHHOM ykazatesne "HauunoHasbHbie CTaH[apTbl".
CooTBeTCTBYOLaA UHGOPMaUNs, YBEAOMJIEHUE U TEKCTbl Pa3MeLUaroTCs TaKXe B UHGHOPMaLNOHHOM
cucrteme obLyero roJsib30BaHUA - Ha o@uunalibHoOM canTe paspaboryuka (MuHpernoH Poccuu) B cetu
UHTEpHET

BHECEHbI: oneyaTka, onybnnkoBaHHas B IHchopMaLnoOHHOM BronneTeHe 0 HOPMaTUBHOW, METOANYECKOW
M TUNOBOW NPOEKTHON AokyMeHTauunm N 6, 2012 r. n onevyaTKKn, pa3MeLLleHHble Ha odunumnanbHOM cante PAY
"oLC", www.certif.org/fcs/sp_malomob.html (no coctosHuio Ha 01.10.2014).

OneyvyaTKn BHECEHbI N3roToBMTENEeM Ba3bl AaHHbIX
BHECEHO W3meHeHue N 1, yTBepXOeHHOe U BBeAeHHOe B AeNCcTBMe MnpukasoM MuHUCTepcTBa
CTpPOMTENbCTBA U XUINLWHO-KOMMYHaNIbHOro xo3sanctea Poccuinnckon depepaunn ot 3 gekabps 2016 r. N

882/np c 04.06.2017

MN3meHeHne N 1 BHeceHo nirotoemtesiemM 6asbl AaHHbIX
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BBepeHue

HacTtoawwmn cBon npaBun pa3paboTtaH C y4eTOM COBpPEMEHHbIX TeHAEHUWN B MNPOEKTUPOBaHUU
NPOMbILLSIEHHON TEMNJ0BON N30AALUN N peKOMeHAaUNA MeXAyHapoAHbIX OpraHn3auun no ctaHoapTusaumu
N HOPMUPOBAHMUIO.

HopMaTuBHbI JOKYMEHT coAepXuT TpeboBaHWA K TeNIOU3ONALMOHHLIM MaTepuasiaM, U3genmaMm u
KOHCTPYKLUSM, MNpaBuia NPOeKTUPOBAHUSA TEMJIOBON U30SALNN, HOPMbl MJOTHOCTM TEMJIOBOrO MOTOKa C
N30MpyeMbIX MOBepxHOCTeln obopyaoBaHMa U TpybonpoBOAOB C MONOXWUTENbHBIMA W OTpULATENbHbIMU
TeMnepaTypaMu npu Ux pacrosioKeHUN Ha OTKPLITOM BO34yXe, B MOMELLEHUMN, HEMNPOXOAHbLIX KaHanax 1 npu
beckaHanbHOM Mpokfadke. B OoKyMeHTe npuBefeHbl MeTOAbl pacyeTa TOJWMHbLI TEMJOBON M30/9LUN
obopynoBaHua 1 TpybonpoBOAOB, pacyeTHblE XapaKTEPUCTUKN TEMION30AALMOHHbBIX MaTepunasos, npasuna
onpeneneHnss obbemMa M TOJNLWMHBI YMJOTHAIOWMXCS BOJIOKHUCTBIX TEMJOU30MALMOHHBIX MaTepuasioB B
3aBUCMMOCTU OT KO3(hhNLMEHTa YNJIOTHEHNS.

AKTyanm3auma BbINMOJSIHEHA aBTOPCKUM KOJIIEKTMBOM B COCTaBe: KaHA. TexH. Hayk b.M.lLownxeTt
(pykoBognTtenb paboTbl), A-p TexH. Hayk b.M.PymsaHues (MICY), B.H.9kyHu4eB (CMNKB AO "®dupma
"SHepro3awmnTta"), B.H.KpywenbHnuykumn (OAO "AToMaHepronpoekT").

B paboTe npuHumanmn ydactme: A.N.KopoTkos, N.6.HoBukos (OAO "BHWUMWaHepronpoM"), KaHA. TeXH.
Hayk B.W.KawwuHckun (OO0 "MPEOMNPUATUE "TennoceTtb-CepsBuc"), C.J1.Kau (OAO "BHUMWHedTL"),
P.LLU.BuHorpagosa (OAO "TennoanektponpoekT"), E.A.HUknTnHa (OAO "ATOMIHEpronpoekT").

1 O6nacTb NpUMeHeHusn

HacToawwmn csop mpasuna cnepyet cobniogatb Npy NPOEKTUPOBAHMW TEMJIOBON U30NALUN HAPYXHOM
noBepxHOCTN obopynoBaHusa, TpybonpoBOAOB, ra3oxo40B W BO34YyXOBOLOB, PACMOJIOXKEHHbIX B 34aHUAX,
COOPY>XXEHUAX U Ha OTKPbLITOM BO34yXe C TeMrnepaTypon CoAep)Kalluuxcs B HMX BewecTs OoT MMHycC 180 go
600 °C, B TOM 4yncne TpybonpoBoAOB TEMJOBLIX CeTEeN Npu Bcex crnocobax npoknaakm n TpybonpoBoaoB C
oborpesatowmmMm X NAPOBbIMU N BOASAHBIMU CAYTHUKaMN.

HacToswme HOpMbl HE PAChPOCTPAHSIIOTCA Ha MPOEKTUPOBaHWE TEMJI0BOW M30aauUnmM obopyaoBaHus u
TpybonpoBOAOB, COAEpPXAaLMX U TPAHCNOPTUPYIOLLNX B3pbiBYaTbie BELECTBA, N30TEPMUYECKUX XPaHMINLL
COKVMXKEHHbIX Ta30B, 30aHUIA N NMOMELLLEeHNA O18 NMPOU3BOACTBA U XPAaHEHUS B3PbIBYAThLIX BELLECTB, aTOMHbIX
CTaHUMA N YCTAaHOBOK.

(M3meHeHHasa pepakuunsa, M3m. N 1).

2 HopMaTUBHbIE CCbIJIKM

HOpMaTI/IBHbIe OOKYMEeHTbl, Ha KOTOpble B TeKCTe HacTodAuwero ceBoda nMpaBus WUMEKTCA CCbIJIKN,
npueBeneHbl B MpUaoXeHun A.

MpumedaHne - Mpu NONbL30BaHMN HACTOALLMM CBOOOM MpaBwuia uenecoobpa3Ho NMpoBepuTb LeNcTBue
CCbIJIOYHbIX CTaHZApPTOB M KJacCMpPUKaTopoB B MHGMOPMALMOHHON cucTteme obwero nosib30BaHMSA - Ha
opmunanbHOM calTe HauMoHaNbHbIX oOpraHoB Poccunckon depepaumm nNo CTaHgapTM3auum B cCeTu
WHTepHeT nnm no exeronHo M3gaBaeMoMy MHpoOpMauMoOHHOMY yKasaTento "HauuoHanbHble cTaHOapThbl",
KOTOpbI onybmkoBaH MO COCTOAHUIO Ha 1 AHBapsa TeKyLLero roda, U rno COOTBETCTBYIOLWUM €XXEeMEeCA4YHO
n3gaBaemMbiM WHMOPMALMOHHBLIM YyKasaTesnsMm, onybnmkoBaHHbIM B Tekywem roay. Ecnm ccblnoyHbin
OOKYMEHT 3aMeHeH (u3MeHeH), TO npu MOJIb30BaHUM HACTOALWMM CBOAOM nMpaBua  cnegyet
PYKOBOACTBOBaTbLCSA 3aMEHEHHbIM (M3MEHEHHbLIM) OOKYMEeHTOM. EC/n CCbINOYHbIN LOKYMEHT OTMeHeH 6e3
3aMeHbl, TO MOJIOXKEHME, B KOTOPOM [aHa CChlJIka Ha Hero, NpMMEHSeTCcsa B 4acTu, He 3aTparueatowen aTy
CCbUJIKY.
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3 TepMMHbI M onpepesieHun

B HacToslleM cBoge NpaBui NpuMeHeHbl TepMuHbl no FOCT 31913, a TakXKe creayloline TeEPMUHBI C
COOTBETCTBYOLLMMN ONpeaeneHnaMun:

(U3smeHeHHas pegakumsd, N3m. N 1).

3.1 NAOTHOCTL TEMNJIOU3OJIALLUOHHOIO MaTepuana, ¢, Kr/Mi: BennynHa, onpenensemMas OTHOLLEHWNEM
MaccCbl MaTepuasia Ko BCEMY 3aHUMaeMOMy UM 06beMy, BKOYasA NOpPbl U MyCTOThI;

3.2 ko3 duumneHT TennonposogHoctH, (), BT/(M-°C): KonmdecTtBo TemaoThbl, NepenaBaeMoe 3a
eOoVHNLY BPEMEHM Yepes enuHuuy MJowain Wn30TepMUYECKONn MOBEPXHOCTU Mpu  TeMrepaTypHOM
rpagneHTe, paBHOM edNHULIE,

3 . 3 pacyeTHas TenmJONPOBOAHOCTb: Ko3(hpnumMeHT TenaonpoBOoAHOCTU TENJIOU30NAALMOHHOIO
MaTepuasa B IKCMJIyaTauMOHHBLIX YCJIOBUSAX C Y4eTOM ero TemnepaTypbl, BJaXXHOCTWU, MOHTa>HOro
YNJIOTHEHUS N HANIMYNS LUBOB B TEMJION30AALMNOHHON KOHCTPYKLUWMN;

3.4 naponpoHuMuaeMocTb, i, Mr/(m-4-Ma): CnocobHoCTb MaTepuana NponyckaTb BOAsHble Mapbl,
cogep>kalimecs B Bo3ayxe, non AeWCTBMEM Pa3HOCTU UX NapumalbHbIX AaBJIEHUA Ha NPOTUBOMOJIOKHbIX
MOBEPXHOCTSX CJ/I09 MaTepuana;

3.5 TeMnepatypocTtoukocTb: CnocobHOCTb MaTepuasa COXPaHATb MexaHW4YecKme CBOWCTBa MNpu
MOBLILLUEHWWN NN MOHVKEHUN TeMnepaTypbl. XapakTepusyeTcs npeaebHbiMU TemnepaTypamMum NpuMeHeHns,
Npu KOTOPbIX B MaTepunane obHapyXnBatloTCa Heyrnpyrmve gedgopmaunm (Mpu NOBbILLEHUN TEMNEPATYPbLI) NN
paspyLlleHne CTPYKTYpbl (MPpU NOHWKEHWUN TeMNepaTypbl) MOL4 CKMMatoWeN Harpy3Kom;

3.6 ynnoTHeHMe TenJIOU3oNALMOHHBIX MaTepuanoB: MoHTaXKHas XapakTepucTuka, onpenensouias
MAOTHOCTb TEMJIOU30NALMOHHOIO MaTepuasia Mnocsie ero YCTaHOBKM B TMPOEKTHOE TMOJIOXKEeHNe B
KOHCTPYKUUW. YMNOTHEHWE MaTeprasioB XapakTepusyeTcs Kod3PMUMEHTOM YMJIOTHEHWS, 3HavYeHue
KOTOPOro onpefenseTcs oTHolweHneM obbemMa MaTepmnana unm N3nenns K ero o6bemy B KOHCTPYKLUNY;

3.7 TenNoM30NALMOHHAA KOHCTPYKLUMA: KOHCTPYKUNS, COCTOSALAA U3 OAHOIO UM HECKOJIbKUX CJ10EB
TEenaon30aAUMOHHOIrO MaTepurana (n3genms), 3allMTHO-MOKPOBHOIO C/I0S U 3JIEMEHTOB KpensieHns. B cocTas
TENJOMN30NALUMOHHON  KOHCTPYKLUWUM MOryT BXOAUTb MNapOU30NSALMOHHLIA, MNPenoXpPaHUTEsNbHbIA 1
BblpaBHMBAOLWNIA C0U;

3.8 MHOrocsiolHas TenJIou3oNALUOHHAA KOHCTPYKLUMUA: KOHCTPYKUMs, cocToAwasa u3 asyx n bonee
CJ10€eB pa3/In4HbIX TEMJON30NALNOHHBLIX MaTepMasioB;

3.9 NOKPOBHbLIA CJION: DNIeMEeHT KOHCTPYKUWUKW, YCTaHaB/MBaeMbli MO HapyXXHOW MOBEPXHOCTHU
TEenJI0BON U305UNN A1 3alUUTbl OT MEXaHUYEeCKUX NOBPEeXAEHUA N BO3OENCTBUSA OKpYXatoLwen cpeibl;

3.10 napou30OAALMNOHHbBIA CJION: JJIeMEHT TEMJOU30AALMOHHON KOHCTPYKUuM obopynoBaHua u
TpybonpoBoAoB C TeMmnepaTypoll HuKe TemrepaTypbl OKpyXXalowen cpefbl, MpeaoxpaHsaoLWwmi
TEen/0N30AAUNOHHBIA CJIOM OT MPOHWKHOBEHMS B Hee MnapoB BOAbl BCAeACTBME PA3HOCTU MapumnalbHbIX
[aBNeHNn napa y X0N04HOM NOBEPXHOCTU U B OKPY>KaloLen cpeae;

3.11 npepoxpaHuUTeNbHbIA CJQION: DJIEMEHT TEMJIOU30JALUNOHHBI KOHCTPYKUWUK, BXOAALWNA, Kak
MpaBuio, B COCTaB TEMJOM30NALUMOHHON KOHCTPyKUMKM ans obopynoBaHuss ©n TpybonpoBoaoB C
TeMnepaTypon MNOBEPXHOCTU HMXKEe TemnepaTypbl OKpyXXalowen cpedbl C  UeNIblo  3alUThbl
Mapon3onsLMOHHOI0 CJ108 OT MeXaHUYeCKNX NOBPEXXAEHUN;

3.12 TeMnepaTypHble aedopMauun: TernjoBoe paclinpeHne unm cxaTne n3oJnpyemMoin NoBepXHOCTM
N 3/1EMEHTOB KOHCTPYKLUM MoA BO3AEACTBUEM W3MEHEHUS TeMnepaTypHbIX YCOBWIA MPU MOHTaxke U
3KCnyaTaunmn N30JIMPYEMOro 06beKTa;

3.13 BbipaBHUBAIOLWLUMN CJION: DNIEMEHT TEMJON30ALMOHHON KOHCTPYKLNN, BBINOSHAEMbIN N3 YNPYrnx
PY/IOHHbBIX WAW JINCTOBbLIX MaTepuasioB, yCTaHaB/MBaeTCA MNOA4 MArCKUA MOKPOBHbLIN cnon (Hanpumep w3
JIaKOCTEeKNOTKaHW) N4 BblpaBHMBaHUA (hOPMbl MOBEPXHOCTU;

3.14 MapoBbie U BoAsHbIe CNyTHUKMU: TpybonpoBoAbl Masoro AMaMeTpa, npegHa3HayYeHHble Os
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oborpeBa ocHoBHOro TpybonpoBooa W pacrnonoXeHHble B 06Wen C OCHOBHbIM TpybornpoBoaom
TeI'IJ'IOI/I3OJ'IFILI,I/IOHHOI7I KOHCTPYKLUUNN.

(BBepeH ponosnHuTenbHo, A3m. N 1).

4 06w Me NoNo>KeHus

4.1 TeI'I}'IOI/I3OJ'IﬂLI,I/IOHHaFI KOHCTPYKUWNA OO0JIXKHa obecneymBaTb MnapaMeTpbl TernJoxoJsiogoHocnTeNnd npu
3KCnayaTauun, HOPMaTUBHbLIA YPOBEHb TEMJIOBbLIX NMOoTepb 0bopynoBaHuem n Tpybornposoaamm, 6e3onacHyto
OJ1s YenoBeKa TeMnepaTypy UX HAaPY>XHbIX MOBEPXHOCTEN.

4.2 KOHCTpyKUMWM TennoBoW wusonsuum TpybonpoBodoB M o060pynoBaHMS [OOJKHbI  OTBeYaTb
TpeboBaHuAM:

3HeproaPEeKTUBHOCTN - UMETb ONTUMaNbHOE COOTHOLUEHNE MeXAY CTOMMOCTbIO TeMNI0U30/ALNOHHOM
KOHCTPYKLUUM W CTOMMOCTbIO TEMJOBbIX MOTEPb Yepe3 U30JAUMI0 B TeYeHWe pacyeTHOro CpokKa
aKkcnnyaTauuuy;

3KCMlyaTauMoOHHON HaZeXHOCTU M [OJITOBEYHOCTU - BbIAEPXMBaTb 0€3 CHMIXXEeHUS Tenao3alMTHbIX
CBOWCTB W pa3pyLleHns 3SKCrayaTauWoHHble TeMnepaTypHble, MexaHWYeckue, XMMUYecKne u apyrue
BO34ENCTBUA B TEYEHUE pacyeTHOro CPoKa aKCnyaTauum;

6e3onacHocTn AN OKpyXatloLwen cpegbl wu o6cny>K|/|Barou4ero nepcoHajla npun 3KcrJslyataumm w
yTunansaunmn.

MaTepuanbl, UICNOSb3yeMbIE B TEMION30NALNOHHBIX KOHCTPYKUNAX, HE AO0JIKHbI BblAensaTb B npouecce
3KCnJlyaTaumn BpefHble, NMoXKapoornacHble U B3pbiBOOMAaCHbIE, HEMPUATHO MNaxHyLLlMe BellecTBa, a TakXe
bonesHeTBOpHbIE BakTepun, BUPYCbl U TpubKK, B KOJMYECTBaxX, MNPEBbILLAWMX NpenesibHO A0MyCTUMble
KOHUeHTpaLuumn, yCTaHOBJIEHHbIE B CAHUTaPHbIX HOPMaX.

4.3 MNpun BbibOope MaTepnanos u MU34eNNN, BXOAALWNX B COCTAB TEMJOU30NALUNOHHbBIX KOHCTPYKLUMA ONA
MOBEPXHOCTEN C MONIOXKUTENbHBIMU TeMnepaTypamu TennoHocnTensa (20 °C n Bbiwe), cnegyeT y4YnuTbiBaTb
cnepywoume hakTopsbl:

MecTopacrnosioXeHue nsonmpyemoro obvekta CIM 131.13330;

TeMnepaTypy U30JMPYEMOIN MOBEPXHOCTU;

TeMnepaTypy OKpy>XalowWen cpeabl;

TpeboBaHus noxxapHom 6ezonacHocCTy;

arpecCcuBHOCTb OKpY>KatloLen cpebl Nan BewecTB, COAEPXKALLNXCSA B N30MPYyeMbIX 0ObeKTax;

KOPPO3MOHHOE BO34EeNCTBME;

MaTepunaa NoBEPXHOCTU N30AMpyemoro obbekTa;

OOMNYCTUMbIE Harpy3Kun Ha N30JMPYyEMYH0 MOBEPXHOCTh;

Hanunyme BMbpauunn n yaapHbiX BO3AENCTBUN;

TpebyeMyto 00/ITOBEYHOCTb TEMJIOMN30JISILMOHHON KOHCTPYKLWNN;

CaHUTapHO-rnrneHmnvyeckne TpebosaHus;

TeMnepaTypy NMPMMEHEeHNs TenJ0M30J9LUNOHHOIr0 MaTepuana;

TenaonpoBoaHOCTb TeN/1I0M301AUMOHHOIO MaTepuaia,

TeMnepaTypHble AedopMaLn N30NPYEMbIX MOBEPXHOCTEN;
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KOHUIypauns 1 pasmMepbl U30JIMPyeMOii MOBEPXHOCTW;
yCJIOBUSA MOHTaXa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb U Ap.);
YyCJIOBUSA LEMOHTaXKa 1 yTuan3sauuu.

TennonsonsaumMoHHaa KOHCTpyKuusa TpybonpoBoooB TensoBbiX ceTen nog3eMHon 6eckaHasnbHOMN
NpoKNagKu A0JKHa BblaepxnBaTb 6e3 pa3spyLueHuns:

BO3[eNCTBUE TPYHTOBbLIX BO4;

Harpy3Kun OoT MaccChbl BbllLesiexXallero rpyHTa v NpoxXoAsLero TpaHcrnopTa.

Mpn BbibOpe TEnJOU30ASALMOHHBIX MaTepuasioB U KOHCTPYKUWIA 0559 MOBEPXHOCTEN C TemnepaTypown
TennoHocuTensa 19 °C m HMXXe u oTpuuaTesibHOW TeMnepaTypor LOOMNOJIHUTENIbHO cnefyeT Y4YuTbiBaTb
OTHOCUTEJIbHYIO BJIaXKHOCTb OKPY>XalolWero BO34yXa, a TakKXXe BJIaXXHOCTb W MNaponpoHMLaeMoCcTb
TEenJon30JAUMOHHOIr0 MaTepurasnia.

(U3meHeHHas pegakumsa, N3m. N 1).

4.4 B coCcTaB KOHCTPYKUWUW TEMNJIOBON M30J5UMN OJ15 NOBEPXHOCTEN C MNONOXKUTENbHON TeMnepaTypoun B
KadecTBe 0b6s3aTesIbHbIX 3/1IEMEHTOB O0JIXKHbl BXOOUTb:

TEenaon30a9UNOHHbINA CJOWN;
MOKPOBHbIN CJI0W;
3/1IEMEHTbI KPEernseHuns.

4.5 B cocTaB KOHCTPYKLUMKX TEMJI0BOW N30MSALNN OJ19 MOBEPXHOCTEN C OTPULATENIbHON TEMMEPaTypon B
KavecTBe 0b6sA3aTeNIbHbIX 3/1IEMEHTOB OOJIXKHbI BXOOUTb:

Tenaon3oNAaUMOHHBIA CIION;

Mapon3oNsALNOHHbBIA CJI0W;

MOKPOBHLIN CJI0W;

3N1eMEeHTbl KperJsieHuns.

Mapon3oNAaUMOHHBIA  CNOM CrneayeT npepgycMaTpuBaTb TakXe Mpu  TeMrnepaType M30nMpyemMon
MOBEPXHOCTU Huxe 12 °C. YCTPONCTBO Mapomn3onsaLMOHHOIN0 CNos nNpu TemnepaTtype Bobiwe 12 °C cnepgyet
npeaycMaTpusaTbh A1 obopynoBaHmsa n TpybonpoBoAOB C TEMMEpPaTYPON HUXKE TeMnepaTypbl OKpY>KatoLLen
cpenbl, ecnn pacyeTHas TemnepaTypa U30AMPyeMOn MOBEPXHOCTU HUMXKE TemnepaTypbl "TOYKNU pOocChbl" Npw
pPacYeTHOM OaBJIEHMUN N BNIAX>XHOCTU OKPY>KaloLWero Bo3ayxa.

HeobxoonMMoCTb YCTaHOBKM MapOU30JIALMOHHOIO CJI0SS B KOHCTPYKUMX TEMJOBOWM uW30AAUMKM [N
MOBEPXHOCTEN C MEepeMEeHHbIM TeMnepaTypHbIM pexumMom (0T "MosoXKUTENbHON" K "oTpuuaTenbHON" un
HaobopoT) onpepensdeTca pacyeToOM OS89 WCKJKYEeHUS HaKOMJeHUs BAarm B TenJ0U30J8UVMOHHON

KOHCTPYKLUN.

AHTVKOPPO3MOHHbIE MOKPLITUA U30/IMPYEMON MOBEPXHOCTU He BXOAAT B COCTaB TEMJOU30ASALMOHHBIX
KOHCTPYKLWNA.

4.6 B 3aBMCUMOCTU OT TMPUMEHSIEMbIX KOHCTPYKTUBHbLIX PELIeHU A B COCTaB KOHCTPYKUMU
[OMONHUTENbHO MOTYT BXOAUTb:

BblpaBHMBaOLWNIA CNOW;
npenoxXpaHnUTesIbHbIN CJION.

npeﬂ,OXpaHl/lTeJ'lebIVI csion cnepnyerT npeaycMatTpmBaTb NMpu npuMeHEHNN METAJIJIMHECKOIro NnOKpPOBHOIoO

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «Kogpekc: 6 nokoneHne» HTpaHeT



CN61.13330.2012 TennoBas n3onauus obopynosaHus n Tpybonposoaos. AKTyannsnpoBaHHasa pegakums CHulM 41-03-2003 (c CTpaHunua 6
N3meHeHnem N 1)

CT1(CBog npasus) ot 27.12.2011 N 61.13330.2012

lMpumeHseTcs ¢ 01.01.2013 B3ameH CHul141-03-2003

cnioa anga npeanoTepalleHnsa nospexxXaeHna napon3onAaumnoHHbIX MaTepunasios.

5 TpeboBaHusa K MaTepuasiaM U KOHCTPYKLUAM TENJIOBOW U3ONALLUMU

5.1 B KOHCTpyKUMSAX Tennaousonauum obopynosaHua wu TpybonpoBodoB C TeMmmnepaTypamu
coOep>Xalluxcss B HMX BewecTB B AmanasoHe oT 20 go 300 °C pgna Bcex cnocoboB Mpokaagku, Kpome
6eckaHanbHON, cnenyeT NPUMEHATb TEMJOU3O0JISALUNOHHbLIE MaTepuasbl N U3LEeNNA C MJIOTHOCTbLIO He Bonee
200 kr/M3 n KO3hPMUNEHTOM TEMJIONPOBOAHOCTU B CYXOM COCTOSAHUM He bonee 0,06 BT/(M-K) npun cpeaHen
TemnepaType 25 °C. [onyckaeTcs npuMeHeHue acbecToBbIX LWHYPOB AAA wusonauumm TpybonpoBonos
YCNOBHbIM MpoxofoM A0 50 MM BKIIOYUTESIBHO.

Bbibop Ten10n30/ALNOHHOIr0 MaTepuasna A KOHKPETHOM KOHCTPYKLUM OCYLLECTBASETCS Ha OCHOBAHUM
TexHU4Yeckux TpeboBaHniA, N3N0XKEHHbLIX B TEXHUYECKOM 3afaHNN Ha NPOEKTUPOBaHWE TEM0BON U30NALUN.

5.2 B Ka4yecTBe MNepBOro TEerJoM30JSALMOHHOI0 CJI08 MHOMOCJ/IONHbLIX KOHCTPYKUWA TEnaom3onsaumun
obopypoBaHusa n TpybonpoBonoB C TeMnepaTypaMmn COAEPKALLUXCA B HUX Bew,ecTB B Anana3soHe oT 300 °C
n 6onee nonyckaeTCcs NPMMEHATb TEMJOM30ALNOHHbIE MaTepuasbl U U3AENNSA C MIOTHOCTbLIO He 6onee 350
Kr/M3 n KO3PPULUMNEHTOM TEMJIONPOBOAHOCTU NMpu cpegHen Temnepatype 300 °C He 6onee 0,12 BT/(M-K).

5.3 B kayecTBe BTOPOro n nocsefywmx Ternson3oNAUNOHHbIX CJI0EB KOHCTPYKLUUA Ternsjousonsauum
obopypoBaHua n TpybonpoBoAoB C TEMMepaTypon coaepkalmxcsa B HUx BewecTts 300 °C n 6bonee ond Bcex
cnocoboB npoknagkn, Kpome b6eckaHalbHOW, cledyeT MPUMEHSATb TEMJIOM30JSAUMOHHbIE MaTepuasbl W
n3genusa C NJAOTHOCTbD He 6Gonee 200 kr/mM3 un kKoahpMUMEHTOM TensONPOBOAHOCTM MNpU CpenHen
TemnepaType 125 °C He 6onee 0,08 BT/(M-K).

5.4 [Ona Tennoum3onauMmoHHoro cnos  TpybonmpoBOoAOB C MOJIOKUTENbBHOW TeMmnepaTypon npwu
beckaHanbHOM MpokKagke cnenyet MNPUMEHSTb MaTepuanbl C MJIOTHOCTblO He 6onee 400 kr/mM3 n
TenaonpoBoaHOCThIO He 6osiee 0,07 BT/(M-K) npu TemnepaType MaTepuana 25 °C 1 BAa)KHOCTU, yKa3aHHOM
B COOTBETCTBYIOLLMX FOCYyJapCTBEHHbIX CTaHA4ApTaxX Uin TEXHNYECKUX YCI0BUAX.

5.5 [Ona TennousonsaumoHHoro cnos obopypoBaHMAa u  TpybonpoBOAOB C  OTpuUaTESIbHLIMU
TeMnepaTypaMu cnefyeTt MpUMeHsTb TEMI0M30ALNOHHbIE MaTepuasbl U U3gennsa C NAOTHOCTbIO He Bonee
200 Kr/mM3 n pacyeTHOMN TeMJOMNPOBOAHOCTbIO B KOHCTPyKuUun He 6onee 0,05 BT/(M-K) npn TemnepaType
BeLlecTB MMHYC 40 °C u Bbiwe u He 6onee 0,04 BT/(M-K) - npyn mnHyc 40 °C.

Mpu BbLIBOPE MaTepuana TEnIoU30NSALMNOHHOIO CJI0Si MOBEPXHOCTM C TemnepaTypon oT 19 mo 0 °C
cnefyeT OTHOCUTb K MOBEPXHOCTSAM C OTpULaTEesIbHbIMK TEMMepaTypaMu.

5.6 CooTBeTCTBME MaTeEPUAIOB, MPMMEHSAEMbIX B Ka4eCcTBe TeMJI0M30J5LMOHHOIO U MOKPOBHOIO CJ/I0EB B
COCTaBe TENnAoM30JALMNOHHBLIX KOHCTPYKUWUA obopypoBaHMsa n TpybonposBonos, TpeboBaHMAM K KayecTBy
MPOOYKLUNW, CaHUTApPHO-rnrneHn4yeckum tpebosaHmnsaM n TpeboBaHMAM MokapHon 6e30MacHOCTU AOJIXKHO
ObITb MOATBEP)KAEHO pe3ybTaTaMn UCMbITaHW, BbIMOJHEHHbLIX aKKPeAUTOBaHHbLIMU OpraHnu3aumnaMu.

5.7 KOHCTpyKuma TennoBon wusonaumm TpybonpoBoaoB npu 6GeckaHalbHOWM MNpoOKAaAKe [OoJKHa
obnagaTb NPOYHOCTLIO Ha CXKaTue He meHee 0,4 MMa.

Mpu 6eckaHanbHOW MpOKJIaAKe TEernoBbiX CeTeil cneayeT MNPeumMyLlecTBEHHO MPUMEHSTb
npeiBapuTesibHO W30JIMPOBAHHbIE B 3aBOACKUX YCJIOBUAX Tpybbl C y4eToM J[OMYCTUMOW TemnepaTypbl
NPUMEHEeHNs TenJIon30aSLNOHHOro MaTepuana n TemnepaTypHoOro rpaduka paboTbl TEMJIOBLIX CETEN.

MpuMeHeHWe 3acbiNHOW u30AsUMM  TpybOMpPOBOAOB MNpM TMOA3EMHON TMpPOK/JaAKe B KaHajlax WU
6eckaHasbHO He J0MyCKaeTCs.

5.8 Mpu 6eckaHanbHOW MpokianKe NMpelBapuUTesibHO M30JIMPOBaHHbIE TpybonpoBoAabl C M3oNAUMENR U3
neHomnosinypeTaHa B MOJN3TUIEHOBON 060/104Ke [0/KHbI ObiTh CHab)XXeHbl CUCTEMOWN OrMepaTUBHOIO
ANCTaHLUNOHHOIO KOHTPOJIS BAaXKHOCTW nsonsumm (O4K).

5.9 He ponyckaeTcs nNpuMeHATL acbecTocomep)kalime Tenaou3onsAuMoHHbIE MaTepuansl  As
KOHCTPYKLUA TensoBon mnsonsumm obopyaoBaHus 1 TpybonpoBoAoB C OTpULIATENbHLIMU TeMnepaTypamu
COOEpPXAaLLUNXCA B HUX BELECTB U AS8 U3onauum TpybonpoBoaoB MOA3EMHON MPOKNAAKM B HEMPOXOAHbIX
KaHanax.
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5.10 lMpwu BbIBOpE TEMNON30AALMOHHbBIX MAaTEPUAJIOB N MOKPOBHbLIX CJIOEB C/IeAyeT YYNTbIBaTb CTOMKOCTb
3N1€MeHTOB TEeNJI0oM30JIALUNOHHON KOHCTPYKLNN K XUMUYECKN arpPeCcCMBHbLIM (DaKTopaM OKpPY>XatloLlen cpeabl,
BKJIl0Yas BO3MOXKHOE BO34ElCTBME BELLECTB, COAEPXKALLNXCA B U30JIMPYEMOM 0b6beKTe.

He ponyckaeTca nMpuMeHeHue TEenJIoOU30NALUNOHHBIX MaTepuanoB, COAEpXAWUX OpraHuyeckme
BelwecTBa, ANA W30MASUUN  KOHCTpyKuun obopyaoBaHuss u TpybonpoBoaoOB, coaep)XallUX CUJbHble
oKucInTenn (XKUAKUN KNCcaopon).

Onsa mMeTannnyeckunx I'IOKprTI/II;I AOOJIXKHa npengycMaTpmBaTbCA aHTUKOPPO3MOHHaA 3allUTa Wnn
Bbl6|/|paTbCﬂ MaTepunasn, He I'IO,D,Bep)KEHHbIIZ BO34ENCTBULO al'peCCI/IBHOIZ cpefbl.

5.11 Ons obopynoBaHus M TpybonpoBOAOB, MOABEPraloWMXCa yAapHbIM BO3O4eNCTBMAM U Bubpauum,
pPeKOMeHAyeTCA MPUMEHSATb TenJoU30MsALMOHHbIE U3AeNUs Ha OCHoBe 0a3anbTOBOro CynepTOHKOro Wau
acbecToBOro BOJIOKHa WM Apyrne maTepuanbl, BUOPOCTOMKOCTb KOTOPbIX B YCJIOBUSAX 3SKCMJyaTauuu
noaTBep>XAeHa pe3ysbTaTaMu UCMbITaHURN, BbINOJIHEHHbLIX aKKPEANTOBAHHLIMU OPraHn3aLmnamu.

Ons 06bekToB, nMoABepratwmxcsa Bubpauumn, npyv NPUMEHEeHUN LWTYKATYPHbIX 3alUUTHBIX MOKPbITUNA
cflegyeT NpeaycMaTprBaTh OKIENKY WTYKAaTYPHOr 0 3alMTHOIO MOKPbLITUS C NOC/eAyoLIEN OKPACKON.

5.12 Mpn npoeKkTnpoBaHNN 06bEKTOB C MOBbILLEHHbLIMU CaHNTaApPHO-TMrMeEHN4YECKNMN TpeﬁoBaHVIFIMVI K
coaep>XaHno NblJin B BO3ayxe rnomMeLleHnn B KOHCTPYKUUNAX TernJonsonaunn He gonyckaetTca npnmeHeHumne
MaTepnanos, 3arpAa3HALLWNX BO3AYX B NoMeLleHnax.

PekomeHOyeTCA nMNpuMeHeHue TenJou3oIALNOHHBbIX M34ennn Ha OCHOoBe MI/IHepaJ'IbHOI7I BaTbl C
OnaMeTpoM BOJIOKHa He bonee 5 MKM, nsgenuin m3 CYnepToHKOro CTekJ/1IoBOJIOKHa B obknagkax co Bcex
CTOPOH U3 CTEKJIAHHON WUNKn erMHe3eMHOI7I TKaHW 1 noa repMeTnyHbIM 3alUlUTHBIM NMOKPbLITUEM U OPYTUNX
MaTepnaJioB, COOTBETCTBUE KOTOPLIX YKa3aHHbIM CaHUTAPHO-TrMrmeHNn4eCKnm TpeGOBaHI/IﬂM noaTBepXgeHo
pe3ynbTaTaMu NCMbITaHUN, BbIMOJIHEHHbIX akKKpeadnTOoBaHHbIMW OpraHn3aunamMmn.

5.13 B KOHCTPYKUMAX TEMJ0BOW WM30NAUMM, MpedHa3Ha4vYeHHbiXx pgasa obecneyvyeHma 3agaHHOWN
TemnepaTypbl Ha MNOBEPXHOCTU W30NALUU, B KayYeCTBE MOKPOBHOMO CJI0A peKoMeHAyeTCA MNPUMeHSATb
MaTepuaJsibl CO CTEMEHbIO YepHOTLI He HMXe 0,9 (¢ KoadhdpunumeHToM nsnyvyeHns He Hmxe 5,0 BT/(m2-K4),

5.14 He ponyckaeTcs NpUMeHEHMe MeTaslJZIMY4EeCKOro NMOKPOBHOIO CJ1I0A Npu Noa3eMHon 6eckaHaibHOM
npokJjagke v npokiagke TpybonpoBoAOB B HEMPOXOAHbIX KaHanax.

MOKPOBHbLIN CJION U3 TOHKOJIMCTOBOrO MeTasisla C Hapy>XHbIM MOJIMMEPHbLIM MOKPLITUEM HE AOMyCKaeTcs
NPUMEHSATb B MecTax, NoABepP>XEeHHbIX MPSMOMY BO3AENCTBUIO COJTHEYHbIX JIyHEeNn.

5.15 MoKpOBHLIA CNON [0MyCKaeTCA He npefycMaTpuBaTb B TEMIOM30AALMOHHBIX KOHCTPYKUMSAX Ha
OCHOBE U3AeNMin N3 BONOKHUCTbIX MaTepuasioB C MOKPbITUEM (K3WMPOBAHHbLIX) M3 aJlOMUHUEBOWN (HOJbrn
WA CTEKNOTKaHW (CTEKNI0X0JNICTa, CTEKJIOPOroXu), BCMEHEHHOrO CUHTETUYECKOro Kaydyka M BCMEeHEHHOro
NOAN3TUAEHa AN W30/MpPyeMbiX OOBHEKTOB, PacCrolIOKEHHbIX B MOMELLEHUAX, TOHHenAx, noaBanax wu
YyepAakax 34aHuN, N NpU KaHaNbHOW NpoKnagke TpybonpoBoaos.

(M3meHeHHasa pepnakuunsa, M3m. N 1).

5.16 Yucno cnoes NapoU30AALMOHHOINO MaTepuasa B TEMNOU30JALUMOHHBLIX KOHCTPYKUUAX AN
obopynoBaHna u TpybonpoBOAOB C OTpMUATENIbHBIMM TeMMnepaTypaMn COAEPXKALLUXCA B HUX BELLECTB
pekoMeHAyeTCs MpMHMUMaTb No npuaoxeHuto b (Tabnnua 6.4).

(U3meHeHHas pegakuus, N3m. N 1).

Tabnunua 1 (UckntoveHa, U3m. N 1).

5.17 Mpn npnMeHeHNN TEenaoun3oNALNOHHLIX MaTepuasioB U3 BCMNEHEHHbLIX MOJIMMEPOB C 3aKPbITbIMU
rnopamMmm HeobXo0ANMOCTb MPUMEHEHUS MapPOU30JISLIMOHHOIO C/los A0/KHA ObiTb 0bocHOBaHa pacyeToM. [Mpu
WNCKJIIOYEHNN MapOon30NSLMOHHOIO C/Ioa CliefyeT npegycMaTpuBaTb repMeTu3aumnio CTbIKOB WU3Aenuni

MaTepunaslaMun, He nNponyCcKarwnwmnMmm sogsaHble napbl.

5.18 Tennon3onsayunoHHbIE KOHCTPYKLMM N3 MaTepuanosB C rpynnon ropioyvectu '3 n N4 He gonyckaeTcs
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npegycMmaTpuBaTh OJ1s 06opyaoBaHus U TpybornpoBoAoB, PAaCNOIOKEHHbIX:

a) B 3[aHMSAX, KpoMe 34aHuin IV CcTeneHnm OrHecTOMKOCTW, OAHOKBAPTUPHBIX >XWJbIX [OOMOB WU
OXJ1a)KAaeMblX MOMeLLEeHNN XO0N0AUNSIbHUKOB;

6) B HApy>XHbIX TEXHOJIOT MYECKUX YCTAaHOBKAX, KPOMe OTHAe/IbHO CToswero obopynoBaHus;

B) Ha 3CTakKafax M rajnepeax npu Haanymm kabenenm v TpybonpoBOLOB, TPAHCMOPTUPYIOLWNX FOploYmMe
BellecTBa.

Mpu 3TOM O0MNyCcKaeTCs NMPMMEHEHME FropYnX MaTepuasioB rpynnel '3 nnn r4 gna:
Napon30JIALMOHHOI0 CJ1I0s TOJILLNHON He Bonee 2 MM;
CNI0S OKPACKWN UK MJIEHKU TOJIWMHOM He 6onee 0,4 MM;

NOKPOBHOIo cs1o TPy6onpoBOAOB, PACMO/IOXKEHHbIX B TEXHUYECKNX NMOABaJIbHbLIX 3Ta)Kax U NoAnobsax C
BbIXOAOM TOJIbKO Hapy>Xy B 34aHusax | u Il cteneHen orHeCTOMKOCTU NPY YCTPOMNCTBE BCTaBOK AJIMHON 3 M U3
Heropo4mx maTtepuasnos He bosee 4yeMm Yyepes 30 M AsnHbl Tpybonposoaa;

TEMION3ONAUNOHHOIO CJZ1I0A N3 3aJIMBOYHOI 0 neHonoJinypeTtaHa npu rnokKpoBHOM CJioe 13 OLMHKOBAHHOM
CTaJin B HAPY>XXHbIX TEXHONOINMYeCKNX yCTaHOBKaX.

MoKPOBHLIA cnoin U3 cnaboroptoynx maTepuanoB rpynnbl [l v 2, NMpUMeHAeMbIX ON8 Hapy>XHbIX
TEXHONOrMYeCKnX yCTaHOBOK BbICOTOMN 6 M 1 6osiee, Ao/XKeH ObITb Ha OCHOBE CTEKJIOTKAHMW.

5.19 Tennosas wu3sonauusa TpybonpoBoaoB u obopymoBaHua posxkHa obecnedmBaTb 6e3ycnosHoe
BblNosHeHNe TpeboBaHMN 6€30NacHOCTU 1 3alLMThl OKPY>KaloLLen cpeabl.

Ona TpybonpoBOoAOB HaA3eMHOW MPOKAAAKW MPU MNPUMEHEHUN TEeMNI0U30NALUNOHHBIX KOHCTPYKLUA 13
roproymx Mmatepuasos rpynnsl '3 n M4, cnepgyeT npegycMaTpuBaTh:

BCTaBKW OJINHOM 3 M N3 HEFOPIOYMX MaTepuasnoB He Bonee 4yem yepes 100 m gnamHbl Tpybonposoaa;

Yy4aCTKKN TEMJOU30JISLUMOHHBIX KOHCTPYKLMIA U3 HErOpPOYMX MaTepnasioB Ha PacCTOSIHMN He MeHee 5 M OT
TEeXHOJIOrMYeCKNX yCTaHOBOK, CoAep KallMX ropoymne rasbl U XKUOKOCTHU.

Mpn nepecevyeHun TpyboMpoBOAOM MNPOTMBOMOXAPHON nperpagbl cienyeT npeaycMaTpuBaThb
TEnJION30/ILUNOHHbIE KOHCTPYKLIUM U3 HEropw4Ymx MaTepuasnoB B npeaesiax pasmepa MNpPOTUBOMOXKAaPHOM
nperpagsi.

Mpy NPUMEHEHUN KOHCTPYKUMIA TEMJIONPOBOAOB B TEMIOBON W30MSALMM M3 FOPHOYMX MaTeprasnoB B
Heroptoyein 060104Ke [OMYyCKaeTCs He AenaTb NPOTUBOMNOXKAPHbLIE BCTABKMU.

TpeboBaHMA K noxapHon 6e30MacHOCTN TeMNJION30AALUNOHHbLIX KOHCTPYKLMUA TPpybonpoBOo4OB TEMI0BbLIX
ceTen onpegenstoTca no ClM 124.13330.

5.20 [Ons snemeHTOB ob6opygoBaHus 1 TpybonpoBogos, Tpebyowmx B npouLecce 3KCnJyaTauum
CNCTEMATMNYECKOrO HabnoaeHns, cnepyet npeaycMmaTpuBaTbh cbopHo-pa3bopHbie CbeMHble
TEenaon30N58LUNOHHbIE KOHCTPYKLUN.

CbeMHble TenIoU30/ALNOHHbIE KOHCTPYKLUN OO/KHbI MPUMEHATHCSA ANA U30NALUM NIOKOB, (haHLEBbIX
COeAVHEHWNN, apMaTypbl U KOMMEHCATOPOB TPybOMpPOBOLOB, a TakXe B MecTax WU3MEPEHUN U MPOBEPKU
COCTOSAHMSA U30IMPYEMBbIX MOBEPXHOCTEN.

5.21 N3penusa 13 MuUHepasibHOW BaTbl (KAMEHHOW BaTbl U CTEKJIOBOJIOKHA), MPUMEHSAEMbIE B Ka4yecTBe
TenaoM30NALMOHHOIO Cfoa gna TpybonpoBOoOOB MOA3EMHOMN KaHa/lbHOM MPOKAaAKW, [LOO0JKHblI ObiTb
rmapodobnsnpoBaHbl.

He ponyckaeTcsa npuMeHeHue TerJion3oNnAuNOHHbLIX MaTepuasioB, MOOBEPXKEHHbIX AeCTPYyKuuUn npu
B3aMMOLENCTBUN C BJlaromn (ac6eCTocop,ep>Ka|_uaﬂ MaCTU4YHaAa m3ondauuna, wmsnenna Un3BeCTKOBO-
KpeMHe3eMUNCTble, NEPINTOLEMEHTHbIE N COBEJINTOBLIE).

5.22 lpy NPOEKTUPOBAHMM TEMJ0BOM WU30ASUUN ClefyeT Y4YMTbiBaTb BO3MOXXHOCTb KOPPO3MOHHOI0
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BO34ENCTBUSA TEeNIoU30NALNOHHOIO MaTepuasia UaM BXOASLMX B €ro COCTaB XMMUYECKUX BeLLeCTB Ha
MeTasInyeckne noBepxHocTu obopynoBaHus n TpybonpoBoAoB B MpUCyTCTBUU BRarun. B 3aBucumocTn oT
MaTeprana M30JMPYeMOi MOBEPXHOCTU (CTaNb yriepoaucTas, cTalsib JlIerMpoBaHHas, LBETHble MeTassibl U
cnnaBbl) U BUAA KOPPO3MM (OKUC/IEHUE, LWEesoYHasi KOppPO3us, pacTpPecKMBaHWE Mog HanpshkeHnem) B
TEXHUYECKOM 3alaHMM Ha NPOEKTUPOBaHME CnefyeT yKasbiBaTb TpeboBaHUSA MO OrpaHUYEHUIO COAEPKAHNS
B TEMJI0U30JIALMOHHOM MaTepuane BOLOPACTBOPMMbIX XJIOPUAOB, (hTOPMAOB, CBOBOAHbLIX LWenovyen n pH
MaTepuana.

5.23 Tennosas wu3sonsauus TpybonpoBoaos € oborpesaloliMMy UX CNYTHUKaMW npegycMaTpumBaeT KX
COBMECTHYIO NpoKAaAKy B obLien Tenaon3019LNOHHON KOHCTPYKLUUN. KOHCTPYKTUBHbIE peLleHUs TernaoBon
N30N158UMN OMPefensaATCAa YUCOM CNYTHUKOB M WX PpacrnosioXeHnem OTHOCuUTenbHo Tpybonposoda B
KOHCTpYKUUK. MpumeHaTca cuctembl oborpesa, npepycMaTpusalowme 4acTUYHbIM U NONHbLIM oborpes
Tpybonposoga. [Ons noBbileHWS 3PHEeKTUBHOCTM TernsioobMeHa Mexay CrnyTHUKOM u Tpybonposoaom
NMPUMEHSAIOTCA KOHCTPYKTUBHbIE pelleHns (pacnopku, noaknanku), obecnedmBawolime MakKCUMalbHOE
NCnonb30BaHMe TenJooTAalowen MOBEPXHOCTM CAYTHUKA W  TEenJoBOCMPUHMMAIOLLEA MOBEPXHOCTU
TpybonpoBoga B MNPOCTPAHCTBE, OrpaHWYEHHOM TEMIOM30NALNOHHON KOHCTPYKUMEN. [Ons CHUMKeHUs
TEennoBbiX MOTEepb 4Yepe3 y4aCTOK TenoM30NALUNOHHON KOHCTPYKLUW, KOHTaKTUPYIOLWMA C BO3OYXOM B
NPOCTPaHCTBE, OrpaHNYEHHOM TerJIoM30JIALMOHHON KOHCTPYKLUMERN, 3a CYeT yMeHbLUeHUs pagnaLnoHHON
COCTaBASAOWEN TEMJOBOrO NOTOKA, MOrYT NPUMEHATLCS BHYTPEHHUE 00KNagku (3KpaHbl) U3 aJtoMUHNEBOM
donbrn TonwmHom 0,1 MM nn PoSIbrMPOBAHHbBIX JINCTOBLIX U PYJIOHHbBIX MaTepunasios, C y4eTOM AOMNYCTUMOM
TemnepaTypbl UX MPUMEHEHUS.

(BBepeH pononHuTenbHo, A3m. N 1).

6 NMpoekTupoBaHue TENJIOBOU U3O0NALMUMN
6.1 PacuyeT TOJNLUHbI TENJIOU3ONIALLUOHHOIO CJZIOA MO HOPMMPOBAHHOW NMJIOTHOCTU TEMNJIOBOro
notoka*

* '3ameHeHHas pepnakuus, N3m. N 1.

6.1.1 HopMbl MAOTHOCTM TEMJIOBOr0O rOTOKa Yepe3 W30JMPOBAHHYIO TMOBEPXHOCTb OOBLEKTOB,
pacnosioXXeHHbIX B EBponenckom pervoHe Poccumn, cnenyeTt NpUHMMaTb:

4715 0bopy foBaHns n TPyOOrNpPoBOAOB C MOJIOMUTEIbHBIMY TEMIEPATYPAMMU, PACITOSIONEHHbLIX
Ha OTKPbITOM BO3AyXe - no Tabsanuam 2 u 3;

B nomewleHun - no tabnmuam 4 n 5;

4715 0bopyfoBaHns n TPybOrNpoBoOAOB C OTPULATEIbHLIMU TEMIIEPATYPaMU, PacrosIOMEHHbLIX
Ha OTKPbITOM BO34yXxe - no Tabnunue 6;

B NomewleHuu - no tabnuvue 7,

Py rMPOK/1a[gKe B HEMPOXOL4HbIX KaHallax.

ons TpybonpoBonoB ABYXTPYOHbIX BOASHbLIX TEMMOBbLIX CETEN - No Tabnanuam 8 n 9;

0J15 NaponpoBOAOB C KOHOEHCATONPOBOAAMM MPU UX COBMECTHOW MPOKJIaAKe B HEMNPOXOOHbIX KaHasnax -
rno Tabnuue 10;

ons TpybonpoBonoB ABYXTPYOHbIX BOASHbLIX TEMJOBbIX ceTel npu beckaHanbHOW Npoknagke - Mo
Tabnuuam 11-12.

HopMbl MAOTHOCTM TEnJIOBOro MOTOKA ANA TOJICTOCTEHHbIX MeTanandyeckux TpybonpoeonoB cneayeT
MPUHMMaTb MO YC/OBHOMY [OMaMeTpy, COOTBETCTBYIOLIEMY CTaHOApPTHbIM Tpybam TOro >Ke Hapy»XHOoro
AvnameTpa.

lMpn NpoeKTUpPOBaHMN TEMNJIOBON U30NALUN AN TEXHONOMNYECKNX pr60l'|pOBO,EI,OB, npoKagblBaeMbIX B

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «Kogpekc: 6 nokoneHne» HTpaHeT



CN61.13330.2012 TennoBas n3onauus obopynosaHus n Tpybonposoaos. AKTyannsnpoBaHHasa pegakums CHulM 41-03-2003 (c CtpaHuua 10
N3meHeHnem N 1)

Cl1(Csog npasus) oT 27.12.2011 N 61.13330.2012

lMpumeHseTcs ¢ 01.01.2013 B3ameH CHul141-03-2003

KaHanax un 6eckaHasbHO, HOPMbI MJNIOTHOCTWU TENnJIOBOro noTokKa cnengyet npumHMMaTb KakK O14
pr6OI'IDOBO,D,OB, NMpoKNaAblBaeMbIX Ha OTKPbITOM BO34YyXe.

6.1.2 Mpn pacnonoXXeHun unsonmpyembix 06bEKTOB B APYrMX pervoHax CTpaHbl cnefyeT y4YuUTbiBaTb
N3MeHeHne CTOMMOCTW TenaoTbl B 3aBMCMMOCTM OT palioHa CTpouTenbCTBa U crocoba npoknanku
TpybonpoBoda (MecTa ycTaHOBKK 060pyaoBaHunS):

HOPMbl MJIOTHOCTM TEMJIOBOr0 MOTOKa A/ MJIOCKON U LUUINHOPUYECKON MOBEPXHOCTEN C YCJ/IOBHLIM
npoxonom 6onee 1400 MM, 4™, onpenenaoTca rno opmyne

g€ =gk, (1)

HOPMbI MJIOTHOCTW TEMJIOBOr0 NOTOKa AN LUANHOPUYECKON MOBEPXHOCTU C YC/IOBHbIM npoxogom 1400
MM 1 MeHee, ¢;*f, onpefenstTcs no opmyne

a1t =k, (2)

roe ¢ - HOpMMPOBAHHAsi MOBEPXHOCTHAs MJIOTHOCTb TEMJIOBOro rnoToka, BT/vZ, npuHnMaeMasn no Tabnmuam
2-7;

¢; - HOPMUPOBAHHAA JIMHENHasA MJOTHOCTb TEMJ0BOro MoToka (Ha 1 M ANWHBbI LWANHOPUYECKOro
obbekTa), BT/M, npuHnMaeMas no Tabnnuam 2-12;

X- KOI(pPMUNEHT, YHMTHIBAKOLWMNA N3MEHEHNE CTOMMOCTWU TENAO0Tbl U TENNON30NALNOHHON KOHCTPYKLNN
B 3aBMCMMOCTW OT pailloHa cTpouTenbCTBa M crnocoba npoknagku TpybonpoBoga (MecTa YCTaHOBKW
obopypnoBaHus), (cm. Tabnuyy 13).

Tabnnua 2 - HopMbl MNOTHOCTM TEMJIOBOrO MoToka obopynoBaHMsa M TpybonpoBOAOB C MOJIOXKUTESbHLIMA
TeMrepaTypaMu Npu PacrnonoXXeHUN Ha OTKPLITOM BO34YyXe 1 Yncne 4YacoB paboTel 6onee 5000

YCNOBHbIN Npoxoa, TemnepaTypa TennoHocutens, °C
TpybonpoBonda, Mm
20 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
MA0THOCTL TEMJIOBOro noToka, Bt/m

15 4 9 [ 17 | 25 | 35 | 45 [ 56 | 68 | 81 | 94 | 109 [ 124 | 140
20 4 | 10 [ 19 | 28 | 39 | 50 | 62 | 75 | 89 | 103 | 119 | 135 | 152
25 5 | 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 | 23 | 42 | 61 | 80 | 101 | 132 | 156 | 182 | 209 | 238 | 267 | 298
200 14 | 28 | 50 | 72 | 95 | 119 | 154 | 182 | 212 | 242 | 274 | 308 | 343
250 16 | 33 | 57 | 82 [ 107 | 133 | 173 | 204 | 236 | 270 | 305 | 342 | 380
300 18 | 37 | 64 | 91 [ 118 | 147 | 191 | 224 | 259 | 296 | 333 | 373 | 414
350 22 | 45 | 77 | 108 | 140 | 173 | 208 | 244 | 281 | 320 | 361 | 403 | 446
400 25 | 49 | 84 [ 117 | 152 | 187 | 223 | 262 | 301 | 343 | 385 | 430 | 476
450 27 | 54 | 91 [ 127 | 163 | 200 | 239 | 280 | 322 | 365 | 410 | 457 | 505
500 30 | 58 | 98 | 136 | 175 | 215 | 256 | 299 | 343 | 389 | 436 | 486 | 537
600 34 | 67 | 112 [ 154 | 197 | 241 | 286 | 333 | 382 | 432 | 484 | 537 | 593
700 38 | 75 | 124 [ 170 | 217 | 264 | 313 | 364 | 416 | 470 | 526 | 583 | 642
800 43 | 83 | 137 | 188 | 238 | 290 | 343 | 397 | 453 | 511 | 571 | 633 | 696

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «Kogpekc: 6 nokoneHne» HTpaHeT



CN61.13330.2012 TennoBas n3onauus obopynosaHus n Tpybonposoaos. AKTyannsnpoBaHHasa pegakums CHulM 41-03-2003 (c CtpaHuua 11
N3meHeHnem N 1)

Cl1(Csog npasus) oT 27.12.2011 N 61.13330.2012

lMpumeHseTcs ¢ 01.01.2013 B3ameH CHul141-03-2003

900 47 91 150 | 205 | 259 | 315 | 372 | 430 | 490 | 552 | 616 | 681 | 749
1000 52 100 | 163 | 222 | 281 | 340 | 400 | 463 | 527 | 592 | 660 | 729 | 801
1400 70 133 | 215 | 291 | 364 | 439 | 514 | 591 | 670 | 750 | 833 | 918 | 1098
Bonee 1400 n MNOTHOCTbL TeNnJI0BOro NoToka, Br/mz
nJaockue
MOBEPXHOCTU
15 | 27 | 41 | 54 [ 66 | 77 | 89 | 100 | 110 | 134 | 153 | 174 | 192

MpumedvaHune - NMpoMeXyToYHble 3HAYEHMSA HOPM MJOTHOCTW TEMJIOBOr0 MOTOKa CaepyeT onpenensTb
MHTepnonsaumnen.

Tabnnua 3 - HopMbl MNOTHOCTM TEMJIOBOro MoTOKa obopynoBaHMS M TpybonpoBOAOB C MOJIOXKUTENbHLIMA
TemnepaTypaMn Npu PacrnosioXXeHUN Ha OTKPbLITOM BO34YXe U Ynce 4acoB paboTel 5000 n meHee

YCNoBHbIN Mpoxon, TemnepaTypa TenaoHocuTens, °C
TpybonpoBoda, Mm
20 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
MNOTHOCTbL TEenJ0BOro NoToka, Bt/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 27 48 70 92 123 | 149 | 176 | 205 | 235 | 266 | 298 | 332
200 16 34 59 83 109 | 146 | 176 | 207 | 240 | 274 | 310 | 347 | 385
250 19 39 67 95 124 | 166 | 199 | 234 | 270 | 307 | 346 | 387 | 429
300 22 44 76 106 | 138 | 184 | 220 | 258 | 297 | 338 | 380 | 424 | 469
350 27 54 92 128 | 164 | 202 | 241 | 282 | 324 | 368 | 413 | 460 | 508
400 30 60 100 | 139 | 178 | 219 | 260 | 304 | 349 | 395 | 443 | 493 | 544
450 33 65 109 | 150 | 192 | 235 | 280 | 326 | 373 | 422 | 473 | 526 | 580
500 36 71 118 | 162 | 207 | 253 | 300 | 349 | 399 | 451 | 505 | 561 | 618
600 42 82 135 | 185 | 235 | 285 | 338 | 391 | 447 | 504 | 563 | 624 | 686
700 47 91 150 | 204 | 259 | 314 | 371 | 429 | 489 | 551 | 614 | 679 | 746
800 53 102 | 166 | 226 | 286 | 346 | 407 | 470 | 535 | 602 | 670 | 740 | 812
900 59 112 | 183 | 248 | 312 | 377 | 443 | 511 | 581 | 652 | 725 | 800 | 877
1000 64 123 | 199 | 269 | 339 | 408 | 479 | 552 | 626 | 702 | 780 | 860 | 941
1400 87 165 | 264 | 355 | 444 | 532 | 621 | 712 | 804 | 898 | 995 (1092|1193
Bonee 1400 n MNOTHOCTbL TEenJI0BOro noTtoka, Br/m2
naockKkme
MOBEPXHOCTU
19 | 35 | 54 | 70 | 85 | 99 | 112 | 125 | 141 [ 158 | 174 | 191 | 205

MpumedaHne - NMPOMeXXYTOYHbIE 3HAYEHUS HOPM MJIOTHOCTW TEMJIOBOrO MOTOKa ClepyeT onpenensiTb
MHTEepnonsymnen.

Tabnuua 4 - HopMbl NNOTHOCTM TEMJIOBOro nMoToka pAns obopyposaHus wu  TpybonpoBosoB C
NOJIOXKUTENIbHbIMU TeMepaTypaMu Npy pPacrnonoXXeHU B NoOMeLLLeHnn 1 4yncie 4yacos pabotel 6onee 5000

YCNoOBHbIN NPOXOA, TemnepaTypa TeryioHocuTens, °C
Tpybonposoaa, MM

50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
MA0THOCTL TEMJIOBOro noToka, Br/m
15 6 14 | 23 | 33 | 43 | 54 | 66 | 79 | 93 | 107 | 122 | 138

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «Kogpekc: 6 nokoneHne» HTpaHeT



CN61.13330.2012 TennoBas n3onauus obopynosaHus n Tpybonposoaos. AKTyannsnpoBaHHasa pegakums CHulM 41-03-2003 (c CTpaHuua 12
N3meHeHnem N 1)

Cl1(Csog npasus) oT 27.12.2011 N 61.13330.2012

lMpumeHseTcs ¢ 01.01.2013 B3ameH CHul141-03-2003

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

Bonee 1400 n MNOTHOCTbL TENQIOBOro noToka, Bt/m2

nJjockKune
MOBEPXHOCTU
23 | 41 | 56 | 69 | 82 | 94 | 106 | 118 | 130 | 141 | 153 | 165
MpumedvaHne - NMpoMeXyToYHble 3HAYEHMSA HOPM MJOTHOCTW TEMJIOBOrO MOTOKa CaefyeT onpenensTb
MHTepnonsaumnen.

Tabnuua 5 - HopMbl MNJOTHOCTM TenaoBOro noTtoka Aans obopynoBaHus w  TpybonpoBodoB C
NOJIOXKUTESIbHbIMU TeMNepaTypaMun Npu pacrosioXKEHUN B MOMELLEHNN N Ynucse YacoB paboTel 5000 n meHee
YCnoBHbIV Mpoxog, TemnepaTypa TennoHocutens, °C
Tpybonposona, MM
50 | 100 | 150 [ 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
MA0THOCTL TEMJIOBOro NoToka, Br/m

15 6 16 | 25 | 35 | 46 | 58 | 71 | 85 | 99 | 114 | 130 | 147

20 7 18 | 28 | 40 | 52 [ 65 | 79 | 93 | 109 | 126 | 143 | 161

25 8 20 | 31 | 43 [ 56 | 70 | 85 | 101 | 118 | 136 | 154 | 174

40 10 | 23 | 36 | 49 | 64 | 80 | 96 | 114 | 132 | 152 | 172 | 194

50 11 | 25 | 40 | 54 | 70 | 87 | 105 | 124 | 144 | 165 | 187 | 210

65 13 | 29 | 45 | 62 | 79 | 98 | 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 | 176 | 203 | 231 | 261 | 291

150 21 | 44 | 66 | 89 | 113 | 138 | 164 | 192 | 221 | 251 | 282 | 315

200 26 | 53 | 80 | 107 | 134 | 163 | 194 | 225 | 258 | 292 | 328 | 365

250 30 | 62 | 92 | 122 | 153 | 185 | 218 | 253 | 290 | 327 | 366 | 407

300 34 | 70 | 103 | 136 | 170 | 205 | 241 | 279 | 319 | 359 | 402 | 446

350 38 | 77 | 113 | 149 | 186 | 224 | 263 | 304 | 347 | 391 | 436 | 483

400 42 | 85 | 123 [ 162 | 201 | 242 | 284 [ 328 | 373 | 419 | 467 | 517

450 46 | 92 [ 134 | 175 | 217 | 260 | 305 | 351 | 398 | 448 | 498 | 551

500 51 | 100 | 144 | 189 | 233 | 279 | 327 | 375 | 426 | 478 | 532 | 587

600 58 | 114 [ 164 | 214 | 263 | 314 | 367 | 420 | 476 | 533 [ 592 | 652

700 65 | 127 | 182 | 236 | 290 | 345 | 402 | 460 | 520 | 582 | 645 | 710

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «Kogpekc: 6 nokoneHne» HTpaHeT



CN61.13330.2012 TennoBas n3onauus obopynosaHus n Tpybonposoaos. AKTyannsnpoBaHHasa pegakums CHulM 41-03-2003 (c CtpaHuua 13
N3meHeHnem N 1)

Cl1(Csog npasus) oT 27.12.2011 N 61.13330.2012

lMpumeHseTcs ¢ 01.01.2013 B3ameH CHul141-03-2003

800 73 141 202 261 320 | 379 441 504 | 568 | 635 703 772
900 81 156 221 285 349 | 413 479 547 616 | 687 760 834
1000 89 170 241 309 378 | 447 518 590 | 663 739 | 816 896
1400 120 | 226 318 | 406 | 492 580 668 758 | 850 | 943 | 1038 | 1136
Bonee 1400 n MNOTHOCTbL TENIOBOrO NOTOKa, BT/M2
njaockue
MOBEPXHOCTM
26 | 46 | 63 | 78 | 92 [ 105 | 119 | 132 [ 145 | 158 | 171 | 190
MpumedvaHune - MNMpoMe)XKyTo4YHble 3HAYEHMUS HOPM MJIOTHOCTU TEMJIOBOro NMOTOKa ciefyeT ornpenensTb
UHTepnonaunen.

Tabsanua 6 - HopMbl MJIOTHOCTKW TEMNJIOBOrO NMOTOKa Ans obopynoBaHus n Tpy6bonpoBoAOB C OTpULATENbHBIMU
TeMmnepaTypamu NMpu pacrosioXXeHU Ha OTKPLITOM BO3ayxe

YCnoBHbIN Npoxon TemnepaTypa TennoHocuTens, °C
Tpybonposoga, MM
o | -10 [ 20 | 40 | 60 | -80 | -100 | -120 | -140 | -160 | -180
MNOTHOCTL TEnJI0BOro rnoToka, BT/m
20 3 3 4 6 7 9 10 12 14 16 17
25 3 4 5 6 8 9 11 12 15 17 18
40 4 5 5 7 9 10 12 13 16 18 19
50 5 5 6 8 9 11 13 14 16 19 20
65 6 6 7 9 10 12 14 15 17 20 21
80 6 6 8 10 11 13 15 16 18 21 22
100 7 7 9 11 13 14 17 18 20 22 23
125 8 8 9 12 14 16 18 20 21 23 25
150 8 9 10 13 16 17 20 21 23 25 27
200 10 10 12 16 18 20 23 25 27 29 31
250 11 12 14 18 20 23 26 27 30 33 35
300 12 13 16 20 23 25 28 30 34 36 39
350 14 15 18 22 24 27 30 33 36 38 41
400 16 16 20 23 26 29 32 34 38 40 43
450 17 18 21 26 28 31 34 37 39 42 45
500 19 21 23 27 30 33 36 38 41 44 46
Bonee 500 MNOTHOCTL TEnJI0BOro NoToka, BT/m2
11 | 12 | 12 | 13 | 14 [ 15 | 15 | 16 [ 17 | 18 | 19
MpumedaHne - NMpoMeXXyTO4YHble 3HAa4YeHUs HOPM MJIOTHOCTU TErJIOBOro NnoTokKa cnepyeTt onpenensTb
NHTepnonaunen.

Tabnuua 7 - HopMbl MNJIOTHOCTM TEMJI0BOr0 NOTOKa A8 060pyAoBaHMS 1 Tpy6oNpoBOAOB C OTPULATESNbHBLIMU
TemMnepaTypaMu Npu pacrosioXKeHUN B NOMeLLeHN

YCcnoBHbIN Npoxon TemnepaTypa TennoHocuTens, °C
Tpybonposoga, MM
0 | -10 | 20 | 40 | 60 | -80 | -100 | -120 | -140 | -160 | -180
MNOTHOCTL TEnJI0BOro rnoToka, BT/m
20 5 6 6 7 8 9 10 10 11 13 14
25 6 7 7 8 9 10 11 14 16 17 20
40 7 7 8 9 11 12 13 16 17 19 21
50 7 8 9 10 12 13 15 17 19 20 22
65 8 9 9 11 13 14 16 18 20 21 23
80 9 9 10 12 13 15 17 19 20 22 24
100 10 10 11 13 14 16 18 20 21 23 25
125 11 11 12 14 16 18 20 21 23 26 27
150 12 13 13 16 17 20 21 23 25 27 30

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «Kogpekc: 6 nokoneHne» HTpaHeT



CN61.13330.2012 TennoBas n3onauus obopynosaHus n Tpybonposoaos. AKTyannsnpoBaHHasa pegakums CHulM 41-03-2003 (c CtpaHuua 14
N3meHeHnem N 1)

Cl1(Csog npasus) oT 27.12.2011 N 61.13330.2012

lMpumeHseTcs ¢ 01.01.2013 B3ameH CHul141-03-2003

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 MNoTHOCTbL TENNIOBOrO NOTOKa, BT/M2
15 | 16 | 17 | 18 | 19 | 19 | 20 | 21 | 22 | 22 | 23
MpumedaHne - NMpPOMeXKyTOYHbIE 3HAYEHUS HOPM MJIOTHOCTW TEMJIOBOrO MOTOKa CrenyeT onpenensiTb
MHTepnonsaumnen.

HopMbI NJIOTHOCTU TENJZIOBOrO NOTOKA Yepe3 NOBEePXHOCTh U30JISuMMN TPYy6onpoBoaoB ABYXTPYOHbIX
BOASHbIX CETEW NpU NoA3eMHOW KaHaJIbHOW NpoKJsiagKe

Tabnnua 8 - HopMbl NIOTHOCTY TENA0BOIro NoTokKa Ana TpybonpoBonoB ABYXTPYDOHbIX BOASAHbLIX CeTen npu
Nnon3eMHON KaHaJIbHOM NPoKJIaAKe U NPOAO/KMTENbHOCTU paboTbl B rog 6onee 5000 v

YCNOBHbIN Npoxon, CpepgHeronoBasa TemMnepaTypa TensoHocuTens (nogatowmii/obpaTHbin), °C
Tpybonposoga, MM
65/50 | 90/50 | 110/50
CyMMapHas finHernHasa naoTHOCTb TEMJIOBOr0 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
MpnmevaHus
1 PacyeTHble cpefHerofoBble TeMrnepaTypbl BOAbl B BOASAHbIX TenaoBbIX ceTax 65/50, 90/50 n 110/50
°C COOTBETCTBYIOT TeMnepaTypHbIM rpacdunkam 95-70, 150-70 1 180-70 °C.
2 TIpoMexXyTo4yHble 3HadYeHus HOPM MJOTHOCTWU TEenJoBOro rnoToKa caefgyer onpenensatb
MHTEepnonsymnen.

Tabnnua 9 - HopMbl NIOTHOCTM TENA0BOro NoToka Ana TpybonpoBonoB ABYXTPYOHbIX BOASAHbLIX CeTen npu
non3eMHON KaHaJIbHOM NPoKaaKe U NPoAo/IKMTENbHOCTU paboThl B rog 5000 4 n MmeHee
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YCNOBHbIV NpoXxon, CpenHeronoBas TeMnepaTypa TenjoHocuTena (nogatowunin/obpaTtHbin), °C
Tpybonposona, Mm
65/50 90/50 | 110/50
CyMMapHas NMHenHas NJ0THOCTb TEeMJI0BOro 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

MNpruMevaHune - CM. NpuMeYdaHuns K Tabnnue 8.

Tabnuua 10 - HopMbl MNJOTHOCTW TErJioBOro rnoTokKa 4Yepe3 MOBEPXHOCTb M30aAUMN NaponpoBoLoOB C
KOHAeHCaTonposoaaMum npum mnx COBMECTHOM NMpoKnaaKe B HEMPOXOAHbIX KaHalaX

YCNoBHbIN Mapo- |KoHpeHcaTo-| MNapo- [KoHpeHcaTo-| Mapo- | KoHaeHcaTo-| Mapo- | KoHaeHcaTo-| Mapo- [KoHpoeHcaTo-| MNapo- | KoHoeHcaTo-
npoxon, nposog nposoA nposoA npoBoA, npoBoj, nposoz, nposog npoBoA, npoBoj, nposog, nposog nposog
Tpybonposoaos,
MM
PacyeTHas TemnepaTypa TennoHocutens, °C

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

MpumMeyaHune - [pOMeXyTOUYHbIE 3HAaYEHNS HOPM MJIOTHOCTM TEMJIOBOIro NOTOKa ClefyeT onpenensiTe UHTePnonsunei.

HopMbI NJIOTHOCTU TENJIOBOrO NOTOKA Yepe3 NOBEPXHOCTh U30JIALMMN TPYO6ONpoBOAOB ABYXTPYOHbIX
BOAAHBbIX CETEW Npu noaseMHon 6eckaHasbHOW NpoKJagkKe
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Tabnnua 11 - HopMbl MJOTHOCTU TEMJIOBOrOo MOTOKa A4S TpybonpoBonoB npu noAa3eMHon beckaHasibHON
npokaagke v Npoaos»KmnTesnbHocTK paboThl B rog 6onee 5000 4

YCNoBHbIV Mpoxog, CpenHerogoBas TemnepaTypa TensioHocuTens (nogatowmnin/obpaTHein), °C
Tpybonposoaa, MM
65/50 | 90/50 | 110/50
CyMMapHas JIMHelHaa NA0THOCTb TEMOBOIro NOTOKa, BT/M

25 27 32 36
32 29 35 39
40 31 37 42
50 35 41 47
65 41 49 54
80 45 52 59
100 49 58 66
125 56 66 73
150 63 73 82
200 77 93 100
250 92 106 117
300 105 121 133
350 118 135 148
400 130 148 163
450 142 162 177
500 156 176 194
600 179 205 223
700 201 229 249
800 226 257 279
900 250 284 308
1000 275 312 338
1200 326 368 398
1400 376 425 461

MpuMeyaHne - CM. NpMMeYdaHuns K Tabauue 8.

Tabnuua 12 - HopMbl NAOTHOCTWM TeNJIOBOro noToka Ansa TpybonpoBonoB npu nof3emMHon 6eckaHanlbHON
NpoKiagKe n NpofosKnTensHocTn pabotel B rog 5000 4 1 meHee

YCNOBHbIN NPOXOA CpegHerogoBas TemnepaTypa TenjoHocuTensa (nogatwowmmn/obpaTtHein), °C
Tpybonposoga, MM

65/50 | 90/50 | 110/50

CyMMapHas IMHenHas naoTHOCTb TEMNJI0BOro 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
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800 278 312 341

900 310 349 380

1000 341 391 414

1200 401 454 491

1400 467 523 567
MNprumevaHne - CM. NpuMedaHuns K Tabnnue 8.

Tabnuua 13
PanoH cTponTenbCcTBa KoatppuumeHT &
Cnocob npoknagkn TpybonpoBoaoB 1 MECTOPACMOJIOXKEHME
obopynoBaHus
Ha OTKPbITOM B MOMelleHUn, | B HEMPOXOAHOM | H6eckaHaflbHbIN
BO34yXe TOHHene KaHasne

EBponenckasa 4acTb Poccum 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
3anagHasa Cnbunpb 0,98 0,98 0,95 0,94
BocToyHasa Cubupb 0,98 0,98 0,95 0,94
DanbHuim BocTok 0,96 0,96 0,92 0,9
PainoHbl KpaliHero Cesepa 1 0,96 0,96 0,92 0,9
NnpUpaBHEHHbIE K HUM MECTHOCTW

6.1.3 PacyeTHble XapaKTepUCTUKN TEMJOU30NALNOHHBLIX MaTEPUanoB N N3LENNN, MPUMEHSEMbIX O1A
n3onauum obopyagoBaHmsa n TpybonpoBOAOB HAaA3EMHOW M MOO3EMHOW MPOKAAAOK CrefyeT MPUHMMaTb C
y4eTOM MNOTHOCTU B KOHCTPYKLWUWN, BJA>XHOCTWU B YCNOBUSAX SKCMayaTauuu, LIBOB U BJUAHUSA MOCTUKOB
X0J104ia 3/1IeMEHTOB KpernJeHus.

KoadhpmumeHT TensnonpoBOAHOCTU YMJIOTHSIOWNXCA MaTepuanoB MNpu ONTMMajbHOW MJOTHOCTM B
KOHCTPYKLUUW cneayeT MpUHMMaTb MO [OaHHbIM  CEPTUMPUKALUOHHBIX WCMbITAaHUA WAW MO  [aHHbIM,
NpVBELAEHHbIM B CMPABOYHOM MpPUSIoXXeHUN b.

6.1.4 Tllpn 6GeckaHanbHOM nMpoknagke TpybonpoBoAoB TenmaonpPoBOAHOCTb OCHOBHOIMO  CJ10A
TEen0N30AAUNOHHON KOHCTPYKLMK, *;, onpegenseTcs no gopmyne

My = WK (3)

roe *, - TenaonpoBOAHOCTb CyXOro MaTepuana 0CHOBHOro csos, BT/(M-K);

K - KO3(ppumumeHT, y‘-II/ITbIBaIOLLI,VIIh yBeJim4eHmne 1ensonpoBoaHOCTU OT YBJIa>XXKHEHWA, I'IpI/IHI/IMaeMbII7I B
3aBNCMOCTWN OT B Oa TEMNON30JIALUNOHHOIO MaTepuasia N ThMNa rpyHTa no Tabnnue 14.

Tabnvua 14
MaTepuan Tenaon3oNALNOHHOI 0 Cos KoahpununeHT yBlaXHeHna &
Twn rpyHTa no FOCT 25100
MaJsioBNa>KHbIN BJIa>KHbIN HaCbILWEHHbIN BOAON
lMeHononnypeTaH 1,0 1,0 1,0
ApMorneHobeToH 1,05 1,05 1,1
MeHononMmepMmnHepan 1,05 1,05 1,1

6.1.5 3a pacyeTHyl TemnepaTypy OKpYy>XaloWlen cpelbl NP pacyeTax No HOPMUPOBAHHOW MAOTHOCTW
TenJioBOro NoToka cnegyeTt NPUHUMATb:

a) ONSa N30nMpyemMbliX NOBEPXHOCTEN, PACMNONIOXKEHHbIX Ha OTKPbITOM BO34YyXe:

nnga TexHosiormn4eckoro oGopyu,osava n pr60ﬂpOBOD,OB - CpeaHKow 3a rog,
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0515 TpybonpoBoAOB TEMJIOBbLIX CETEN NPU KPYraoroanyHonm paboTe - cpefHiow 3a rog;

nona TpybonpoBoAOB TEMJoBbIX ceTeln, paboTallWmnX TOJIbKO B OTOMNUTEsIbHbLIA Nepuog, - CPedHIon 3a
nepunopg co cpeaHecyTo4HON TeMrepaTypo Hapy>KHOro Bo3ayxa 8 °C 1 HUXe;

6) ona n3oampyembix MOBEPXHOCTEN, PACMONOXKEHHbIX B nomMelleHunn - 20 °C;

B) AN TpybonpoBOA0OB, PacrosioXKeHHbIX B TOHHensx - 40 °C;

r) 405 NoA3eMHON NPOoKAaAKM B KaHanax nnm npu 6eckaHasabHOM Npoknagke TpybonpoBoaoB - CpefHIo
3a rog TemnepaTtypy rpyHTa Ha rnybuHe 3anoxeHus ocu Tpybornposoga. lMpu BenuyvmHe 3arnybneHus
BEPXHEN YacTu NepekpbiTUS KaHasma (Npu nNpoksafke B KaHajnax) Win Bepxa Tersion3onsaunoHHON
KOHCTpyKuMn Tpybonposoaa (npu 6eckaHanbHOM npoknagke) 0,7 M 1N MeHee 3a pacHeTHyl TeMmnepaTypy
OKpYy>KatoLlern cpefbl LO/KHA MPUHUMATbLCA Ta XXe TeMrnepaTypa Hapy>XHOro Bo3ayxa, 4To U npu Haa3eMHoMn
npokaagke.

6.1.6 TemnepaTypy TEMJIOHOCUTENSA TEXHOJIOrM4Yeckoro obopynoBaHmsa n TpybonpoBoAoOB Npu pacyeTax
no HOPMWPOBAHHOW MJIOTHOCTW TEMJIOBOrOo MOTOKa caefyeT NpuHMMaTb B COOTBETCTBMW C 3aJaHUEM Ha
npoeKkTupoBaHue.

Onsa TpybonpoBoAoB TEMNOBbLIX CETEN 3a pacYETHYO TeMnepaTypy TenJoHOCMTeNs NPUHMMALOT:

a) 018 BOASHbIX TEMJIOBbIX CETEN:

Ana nopatowero TpybonpoBoda MNpu MOCTOAHHOW TeMmrepaType CeTEeBOW BOAbl U KOJINYECTBEHHOM
PeryJMpoBaHnN - MaKCUMaJibHYIO TeMMEpPaTYpPy TENJIOHOCUTENS;

Ona nopawulero TpybonpoBoda MNpu MNepeMeHHOW TemrnepaType CeTeBOW BOAbl W KAaYeCTBEHHOM
peryampoBaHuun - B COOTBETCTBUMN C Tabnuuein 15;

ana obpaTHbIX TpybonpoBo4OB BOASHbLIX TeNNoBbIX ceTen 50 °C;

6) Ona NapoBbIX CETel - MaKCUMasbHyl TemMnepaTypy Mapa CpefHiol Mo AJIMHE pacCMaTPUBAEMOro
y4acTKa MapornpoBoaa;

B) ONA KOHHOEHCATHbIX CeTel U CeTeil ropsvyero BOAOCHAOXEHMS - MaKCMMaslbHYyl TemnepaTypy
KOHZeHCcaTa Uan ropsyen Boabl.

Tabnnua 15

TeMmnepaTypHble peXuMbl BOASHbIX TEMJIOBbLIX CETEWN, 95-70 150-70 180-70
°C

PacyeTHaa TemnepaTypa TennoHocuTensa ¢,, °C 65 90 110

6.1.7 Mpwn onpepeneHnn TemnepaTypbl FPyHTa B TeMrnepaTypHOM nose nogsemHoro Tpybonposoda
TenJIoBbIX CeTen TeMnepaTypy TEMNJIOHOCUTENSA chefyeT NMPUHNMaTb:

0151 BOOSIHbIX TEMJIOBbIX CETel - Mo TemnepaTypHOMY rpaduKy peryampoBaHus Npu cpegHeMecsyYHow
TemMnepaType Hapy>XHOro Bo3Ayxa pacyeTHOro Mecsua;

0N NapoBbIX CeTel - MakKCMMalbHY0 TeMnepaTypy Napa B paccMaTpMBaeMOM MecTe napornposona (c
y4yeToM najeHusa TemnepaTypbl Napa no AnvHe Tpybornposona);

0N KOHOEHCAaTHbIX CeTel U CceTell ropsiyero BOAOCHAOXEHUst - MakKCUMalbHylo TeMnepaTypy
KOHOEeHcaTa Win Boabl.

6.2 OnpepeneHue TOJLWMUHbI U3ONSALUM NO 3a4aHHON BeJIMYMHE TEeNJIOBOro NoTokKa

Mpn pacyeTe TONAWMWMHbLI TEMNJOBOW M30ASUUN NO 3a4aHHOW BeNMNYMHE TEenaoBOro MOTOKa pacyeTHble
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TeMnepaTypbl TEMJIOHOCUTENS U OKPY>KaloLWEero Bo3ayxa NMpUHMMAlOT B COOTBETCTBUM C NMyHKTamMu 6.1.5 n
6.1.6.

(U3meHeHHas pegakums, N3m. N 1).

6.3 OnpepeneHuve TOJLWMUHbI TENJIOBOM U3OJIALUM NO TEXHOJIOTUYECKUM TpeboBaHnAM*

* '3aMeHeHHasa pepakuyus, N3m. N 1.

Mpu pacyeTe TOAWMHBLI TensoBon wmlonsauunm obopymoBaHus v TpybonMpoBOOOB C MOJIOXKUTENbHBLIMU
TemnepaTypaMn, PacnoJIOXXEHHbIX Ha OTKPbITOM BO34yXe, B KadecTBe pacyeTHOW TemnepaTypbl
OKpY>KaloLlero BO34yxa TMPUMHUMAETCA CcpenHas TemnepaTypa Hambonee Xx0N0OHOM MNATUAHEBKM C
obecnevyeHHocTblo 0,92.

Mpu pacyeTe TOJNWMHbLI TernJaoBON u3lonsuum obopypoBaHus U TpybonpoBoAoOB C OTpuUATENbHLIMU
TeMmrnepaTypamMu, pPacrnosloXKEeHHbIX Ha OTKPLITOM BO34yXe, B KayecTBe pacYeTHOW TemmnepaTypbl
OKpY>KaloLero Bo3ayxa NpUHUMaETCa CpeHsa MaKkCUMabHaa TemnepaTypa Hanbosiee XKapkoro Mecsua.

Ons obopynoBaHua un TpybonpoBoAOB, PACMOJIOKEHHbLIX B MMOMELLEHUW, pacyeTHas TemnepaTypa
OKpY>Kalollero Bo3ayxa NpUHMMaeTca B COOTBETCTBUN C 3aJaHNEM Ha NPOeKTUPOBaHME, a Npu OTCYTCTBUN
yKaszaHuii 0 TemMnepaType OKpy>KatoLero Bo3ayxa npuHumMaeTcs pasHoi 20°C.

PacyeTHas TeMnepaTypa TenaoHocunTend NMPUHNMaeTCA B COOTBEeTCTBUN C 3agaHnem Ha
npoeKkTunpoBaHMeE.

(M3meHeHHasa pepnakuuns, M3m. N 1).

6.4 OnpepeneHue TOJILWLMHbI TENJIOBOW M30JIALUM MO 3aAaHHOMY CHMXXEHMIO (NOBLILLUEHMIO)
TeMnepaTypbl BewiecTBa, TpaHcnopTupyeMmoro Tpybonposogamu (naponpoBogamm)

Mpu pacyeTe TOJWMHbI TEMIOBOW U30ASLUUM MO 3aJaHHOMY CHUXXEHWUIO (MOBbILEHUI0) TemMnepaTypbl
BELLEeCTBa, TPaHCMOPTUpPYyeMoro TpybonpoBoaaMun, pacyeTHYO TeMMepaTypy OKpy>XaloLlel cpeabl cnegyeT
NPUHMMATL AN TPy6ONpPOBOLOB, PACMONOXKEHHbIX:

Ha OTKPbLITOM BO34yX€e 1 B MOMELLEHNN - B COOTBETCTBUM C 6.3;

B TOHHensax - 40°C;

B KaHanax wunm npu 6eckaHaNbHOW npokianke TpybonpoBOLOB - MUHUMAJbHYIO CpeaHEMECSYHYHo
TemnepaTypy FrpyHTa Ha riybuHe 3ano0>xeHns ocu Tpybonpoeoaa.

PacuyeTHylo TeMnepaTypy TEMNNOHOCUTENS NMPUHUMAIOT B COOTBETCTBUM C 3alaHUEM Ha NPOEKTUPOBaHMe.
(U3smeHeHHas pegakums, N3m. N 1).

6.5 OnpepeneHue TOJIWMUHBLI TENJOBOW M30MAALMM MO 3a4aHHOMY KOJIMMECTBY KOHOeHcaTa B
naponposopgax

Mpu pacyeTe TOJLWNHBLI TEMJOBON W30M58LUUM MapOMNpPOBOMIOB MEeperpeToro M HacbllEeHHOro napa
pacyeTHYI0 TeMrnepaTypy OKPY>KaloLero Bo3ayxa c/efyeT NpUHMMaTh B COOTBETCTBUM C 6.3.

PacyeTHble NnapaMeTpbl Napa NPUHUMAOT B COOTBETCTBUM C 3aaHUEM Ha MPOEKTUPOBAHUE.
(UsmeHeHHas pegakumsd, N3m. N 1).

6.6 OnpepeneHue TOJLWMUHBI TENJIOBOW M3O0JALMM MO 3aAaHHOMY BpPEeMEeHU MPUOCTAHOBKM
ABU)KEHUS XUAKOro BewecTsa B TpybonpoBogax B LesifiX NpepoTBpalLeHUs ero 3aMmep3aHus Ujm
yBesIn4eHns BA3KOCTHU

Mpn pacdeTe TOAWWUHbLI TENA0BOM W30NALUM NO 3aJaHHOMY BPEMEHM MPUOCTAaHOBKU OBUXKEHUA
XNAKOCTM B TpybonpoBodax B Uenax nNpenoTBpalleHns ero 3aMeps3aHuss WM YBEeIMYEHUS BA3KOCTU
pacyeTHbIE NapaMeTpbl OKPY>XalLWero Bo3ayxa U TenjaoHoCcuTens crieayert nNpuHUMaTb B COOTBETCTBUU C
6.3 1 3a4aHMeM Ha NpoeKTUpoBaHue.
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(U3meHeHHas pegakuus, N3m. N 1).

6.7 PacyeT TOJNIWMHBI TENJIOBOW MU30JIALMM NO 3aAaHHOW TeMnepatype Ha MNOBEepPXHOCTH
nsonauum*

* I3aMeHeHHas pepakuyus, N3m. N 1.
6.7.1 TemnepaTypy Ha NOBEPXHOCTU TEMJIOBOM U305LUUN CrieayeT NpuHUMaTh He bonee, °C:

a) 019 Un30AMpyeMbiX MOBEPXHOCTEN, pacrosioKeHHbIX B paboyen wnm obcnyxmeaemom 30Hax
NOMeLLEeHNA N CoAep KalLlnX BellecTBa C TeMnepaTypon:

Bbiwe 500 °C 55
oT 150 po 500 °C 45
150 °C u HNXxe 40
BCMbILWKWN NapoB HMXXe 45 °C 35

6) ONsS M30AUpyeMbiX MOBEPXHOCTEN, Pacro/IoOKEHHbIX Ha OTKPbLITOM Bo3oyxe B paboyen wnm
obcny>XKnBaeMonm 30He:

npu MeTaslJIn4eCcKoM NMOKPOBHOM CJioe 55
ONsa pyrux BnOoB rNoKpoBHOIO €105 60.

TeMnepaTypa Ha MOBEPXHOCTU TEMI0BOW M30MSUUK TpybonpoBOAOB, PacrofIoXKEHHbIX 3a npeaenaMmmu
paboyein MM o6CNy>XKMBAEMOI 30HblI, HE AO/KHA MpeBbllaTb TeMMNepaTypHbIX MPefnesioB MpUMeHeHUs
MaTepuasioB MOKPOBHOI0 CJ10sl, HO He Bhile 75 °C.

6.7.2 PacuyeTHylo TeMnepaTypy OKpy>alollero Bo3gyxa cjelyeT MNpUHUMATb AN MOBEPXHOCTEN,
PAaCMOJIOXKEHHbIX:

Ha OTKPbITOM BO34YyXe - CPEAHION MaKCUMasibHY0 Hanbonee Xapkoro Mecsua;
B MOMELLEHUN - B COOTBETCTBUM C 6.3.

6.7.3 MNpn Heob6xoAMMOCTN OOHOBPEMEHHOro BbINONHEHUs TpeboBaHun 6.1-6.5 U 6.7 npuHUMaeTcs
6osibllee 3HaYeHre pacyeTHOW TOJLWWHbBI N30MALUN.

6.8 PacyeT TOJILLMHBI TENJIOBOW M3OJIALMMU C LEesiblo NPpenoTBpallLeHns KOHOEeHCauuu Bnaru us
OKpYy>)XaloLLero Bo3AayxXxa Ha MNOKPOBHOM CJioe TenJIoBOW wu3onsauuum obopynoBaHua w
TpybonpoBopoOB, cogep>XaliMx BelLiecTBA C TeMNepaTypoW HUXKEe TeMrnepaTypbl OKpY>KaloLiero
BOo3Ayxa

HaHHbIN pacyeT cseayeT BbINOJHATbL TOJIbBKO ON5 U30JIMPYEMbIX MOBEPXHOCTEN, PaCnosIOXKEHHbIX B
nomMmeLwleHmn.

PacyeTHas TeMnepaTtypa W OTHOCUTEJIbHaA BJ1IaXXHOCTb BO34yXa MNPUHUMaAlOTCA B COOTBETCTBUU C
3alaHNeM Ha NpoekKTunpoBaHMe.

Ona nsonupyemMbix MNOBEpPXHOCTEN C OTpULaTesibHbIMU TeMnepaTypamMun, PacnoslIoKEHHbIX B MOMeELLeHUN,
TOJILLMHA TEMNJIOM30JALMOHHOIO C/04, onpegesieHHas no ycioBusam 6.1, 6.2, nosxkHa ObiTb NpoBepeHa Mo
6.8. B pe3ysbTaTe CpaBHEeHNSA NPUHMMaeTCA 6obluee 3HaYeHNe TOJIWMHBI CNOS.

(M3meHeHHasa pepakuunsa, M3m. N 1).

6.9 lMpu pacyeTe TOJNLWMUHbLI TEMJIOBOA M30M8UUM C LIESbI0 NMPefoTBpalleHns KOHAEeHCauUn Bnarm Ha
BHYTPEHHUX MOBEPXHOCTAX ra30X0[0B, TPAHCMOPTUPYIOLWNX rasbl, COAEP)KAlUMe BOASHbIE Mapbl WU
BOASHble Mapbl U rasbl, KOTOpble MPU PacTBOPEHUN B CKOHAEHCUPOBABLUMXCA BOASAHbLIX Mapax MoryT
NprBECTN K 06pa3oBaHNI0 arpecCUBHbLIX MPOAYKTOB, PpacyeTHYI0 TeMnepaTypy OKpyXKaloLlen cpelibl cneayeT
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MPUHMMaTb B COOTBETCTBMU C 6.3.
PacyeTHble MapaMeTpbl Fa30B NMPUHUMAIOT B COOTBETCTBUM C 3aaHNEM Ha NMPOEKTMPOBaHME.
(M3meHeHHasa pepnakuuns, M3m. N 1).

6.10 MNpw pacyeTe TennoBoW M3oaaLUNN TPyboNpoBoAoB C 060rpeBatoLLNMM UX NMNAPOBLIMA UV BOASAHbLIMU
CNYTHMKaMN pacyeTHYIO TeMMepaTypy OKPY>KaloLlero Bo3ayxa c/enyeT NPpUHMMaTh:

Ha OTKPbLITOM BO34yXe - CpegHIo Hanbosee Xx0NOLHON NATUAHEBKM UM B COOTBETCTBUM C 3a4aHMEM Ha
MPOEKTNPOBaAHUNE,

B MOMELLEHNN - B COOTBETCTBUMM C 3afdaHWEM Ha MPOEKTMPOBaHWE, a MNpPU OTCYTCTBUM YKa3aHWA O
TeMriepaType oKpy»KatwLero sosgyxa - 20°C;

B TOHHensax - 40°C;

PacyeTHylo TemMnepaTypy TernnoHocuTesns B Tpybonposoae v oborpeBatoLiemM ero CryTHUKE NPUHUMAlOT
B COOTBETCTBMU C 334 aHNEM Ha NPOEKTUPOBaHME.

(U3meHeHHas pegakums, N3m. N 1).

6.11 TennonsonaunoHHY KOHCTPYKLUMUIO C TErnJIon30J8UNOHHBIM CNO0eM U3 OOHOPOLHOro MaTepuana,
YCTaHOBJIEHHOI0 B HECKOJIbKO CJZ10€B, NPW pacHeTax paCCMaTpPUBalOT Kak O}J,HOCJ'IOIZH)/PO.

PacyeT TONWWHBLI TEMNJIOU30NALUNMOHHOIO CJI0SI KOHCTPYKLUMKW, cocTosien u3 OByx un 6onee crnoes
Pa3HOPOAHLIX MaTepuanoB, cledyeT MPOBOAUTbL MCXOAS W3 TOrO, YTO MeXXC/oMHas TemrepaTypa He
npeBbIlaeT MaKCUMaJibHYD TemrnepaTypy NPUMeHeHUs TernsIoM30aAUNOHHOro MaTepuana nocsenymx
cnoes. TONWNHY KaXK40ro CJI0si PacCYUTbIBAOT OTAEbHO.

6.12 PacyeTHYO TOAWMUHY TEMJOM30AALMOHHOIO C/1I0S B KOHCTPYKLMAX TEMJ0BON U30JSALNM Ha OCHOBE
BOJIOKHUCTbIX MaTepnanoB 1 nsgennn (MaTos, NANT, XOJICTOB) cnefyeT OKPYriaTb 00 3HAYEHUN KpaTHbIX 10
MM,

B KOHCTPYKUMNAX Ha OCHOBe MWHEPaJZIoBaTHbLIX UWINHAOPOB, XEeCTKUX HA4eucTtbiX MaTepnasos,
MaTepnaJZioB N3 BCMNEHEHHOIN0 CUHTETUYECKOIro Kay4dyKa, nojimaTusieHa n neHon1actoB cienyeTt NnpuHMNMMaThb
GHM)KaIﬁLIJyIO K pacueTHoM TONWNHY n3genun no HOpMaTMBHbLIM JOOKYMeHTaM Ha COOTBeTCTBYylOLINe
MaTepunalibl.

Ecnn pacyeTHas TosWMHa TenJou3oNAUMOHHOrO C/0A He coBnafjaeT C HOMEeHKNaTypHOW TOJLWMHON
BblbpaHHOro MaTepuana, crnegyet MNpuMHUMaTb MO AENCTBYOWeER HoMeHknaType O6navxawnwyio 6onee
BbICOKYIO TOJILLNUHY TEMNI0U308LMNOHHOIO MaTepurana.

JonyckaeTcsa npuHnMaTh 6avxanwyto 6onee HU3KY TONWMNHY TEnJIoU30ALMOHHOr0 CN0S B Cly4Yasax
pacyeTa No TeMrnepaType Ha MOBEePXHOCTU M30AUUM N HOPMaM MJOTHOCTU TENJI0BOro MoToKa, ec/u
pa3HMLa MeXay pacy4eTHON N HOMEHKIaTyPHON TOJILLWHON HE NpeBbillaeT 3 MM.

6.13 MUHMMaNbHYIO TONLWWHY TENJON30ALMOHHOI0 C/1os cneanyeT NMpUHUMaTh:

npn wusonaunnm uvnnnHapamn w3 BOJIOKHUCTbIX MaTepunasioB - paBHOI7I MWUHUMaNbHOW TOJILLMHE,
ﬂpeﬂ,yCManVIBaeMOIZ rocygapCcrBeHHbIM CTaHOapTaM NN TEXHNYECKNMU YCIIOBUAMMN,

npu N30a841MN TKaHAMU, NOJIOTHOM CTEKJIOBOJIOKHUCTbIM, LUHYpamMu - 20 MM;

npu N30a841MN N3LENNAMUN U3 BOJIOKHUCTBIX YMJOTHALWNXCA MaTepranos - 20 MM;

npuv WM30A8UMN  KECTKUMW MaTepuanamu, UW3LEeSIMSAMU U3  BCMEHEHHbIX MOJIMMEPOB - pPaBHOM
MWHUMaNbHON TOJILWNHE, MNpeafyCcMaTPMBAEMON TOCYy[APCTBEHHBLIMU CTaHAapTaMU WM TEXHUYECKUMU

ycnosmnamun.

6.14 TpepenbHasa ToONWMHA TEMAOU3ONALMOHHOIO CJI0S B KOHCTPYKLMAX TEMJOBOM M30NALUN
TpybonpoBOAOB NpuBeAeHa B NpuioxeHum I.
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Ecnn pacyeTHaa TonwmHa 6onble, 4em MoXKeT obecneynTb B COOTBETCTBMU C npusaoxeHuem [
BbI6paHHbIN TEena0N30AA9LNOHHbBIN MaTepwuan, cnepyet NMPUMEHUTb 6onee 3hheKTUBHBbIN
TEenJ0N30AAUNOHHBIA MaTepualn.

MpuMeHeHMne KOHCTPYKUUN ¢ BonblUen TONLIMHOMK Tenaou3onsuMoHHOro cjios TpebyeT TexHU4Yeckoro
obocHoBaHUA.

6.15 TonwmHy TenNoM30aALNOHHOIO C/I0 B KOHCTPYKLUMAX TENJ0BON N30A8LUMN NpMBapHON, MydTOBOMN
N HeCbeMHOW hnaHLEeBON apMaTypbl cnefyeT NpMHMMaTh paBHON TosWMHE n3onauum Tpybonposoaa.

TONWMHY TEennon30AALNOHHOIO C/0A B CbEMHbIX TEenJIOU30MALNOHHBLIX KOHCTPYKUUAX (haHLUEeBbIX
coeaviHeHUW ©  GnNaHUeBOW apMaTypbl C NOJIOKUTENbHOW W OTpuulaTesIbHOM  TemrnepaTypon
TpaHCNopTMpyeMbIX BeLeCcTB ciefyeT NpUHUMaTb PaBHOW TOJLWWHe n3onaummn Tpybonposoaa.

6.16 [Ona noBepxHocTen ¢ TemnepaTypon Bbiwe 300 °C m HuxKe MMHYC 60 °C He ponyckaeTcs
npUMeHeHne OAHOC/ONHbIX KOHCTPYKUUNA. Mpy MHOMOCNOMHON KOHCTPYKLUMW Mocieayolme Ciou LOJIKHbI
nepekpbIBaTb LWBbI NpeablayLuero.

6.17 3aka3Hble TOJWMHY M 0OBbEM TEensoM30AALNOHHBIX WU3AESIMA U3 YMNJIOTHSAIOWMNXCA MaTepuasioB
cllepgyeT onpenenaTb N0 PeKOMeHAyeMOMY MpuioxXeHuo 1.

6.18 TonwmHy MeTasIn4eCcKUX N KOMMNO3ULMOHHbBIX MaTepuasios, MPpUMEHSAEeMbIX B Ka4eCTBe NOKPOBHOIO
CJiI05l, B 3aBUCUMMOCTU OT Hapy>XHOro AuameTpa TpybonpoBoda wan KOHpUrypauum Ternjaon3onsunoHHON
KOHCTPYKLMKN cnenyeT NpuHMUMaTh no npuioxeHuto b (Tabnnusl 6.2 n 6.3).

(M3meHeHHas pepnakuuns, M3m. N 1).

Tabnuua 16 (McknodveHa, N3m. N 1).

6.19 B ka4yecTBe MOKPOBHOIO CJ1I0S TEMJIOU30JALUNOHHBLIX KOHCTPYKUWUA OMaMeTpoMm usonaumm bonee
1600 MM 1 NIOCKKX, PACNOJIOXKEHHbIX B MOMELLEHNN C HearpecCcuBHbIMU U cnaboarpeccMBHLIMU Ccpedamu,
JOMnycKaeTCcs NPUMEHATb MeTaaim4yeckme ANCTbl U NeHTbl ToawmHon 0,7-0,8 MM, a ona Tpybonposonos
anameTpoM nsonsaumnm 6onee 600 oo 1600 mm - 0,6 MM.

6.20 JInCTbl U NEeHTbl U3 aJIOMUHUNA N ANIIOMUHUEBBLIX CnaBoB ToawmHon 0,25-0,3 MM pekomeHayeTcs
MPUMEHATbL FohPNPOBAHHBLIMU.

6.21 LUTyKaTypHbIN MOKPOBHbLIA CJIOW TENJOU30/AMPOBAHHON MOBEPXHOCTU, pPAaCMOJIOXKEHHON B
noMeLLLeHN, A0/KeH OblTb OKJleeH TKaHblo. TONWWHY WTYKAaTYPHOro MOKPbLITUS NPU YKaAKe Mo XXeCTKUM
WA BOJIOKHUCTbIM MaTepuanaMm B 3aBUCUMOCTM OT AuMaMeTpa M3oaumpyemMoro obbekTa pekoMmeHayeTcs
NMpUHMMaTb nMo Tabnnue 17.

Tabnunuya 17
Bua nsonaumnmoHHoro matepuana TonwmHa WTyKaTyYpPHOro NOKPbITUS, MM
(ocHOBaHMe)
Bug nsonnpyemoro obbekTa
TpybonpoBoAbl HAPY>KHbIM AMAMETPOM, MM obopypnoBaHue
0o 133 Bki. 159 n 6osnee

XXecTkune nspenums 10 15 20
BONOKHUCTLIE n3penns 15 15-20 20-25

6.22 [Ons Tenaoum3oNAuMOHHbIX KOHCTPYKLUIA, MNOABEpralolmxcs BO3OENCTBUIO arpeccuMBHbIX cpeq,
cllegyeT nNpeaycMaTpuBaTh 3alMTy MEeTaNIMYECKUX NOKPLITUIA OT KOPPO3uu.

Mpn MCNoNbL30BaHUN B KA4YeCTBE MOKPOBHOIMO €08 CTajM TOHKOJINCTOBOMW OLMHKOBaHHOW TOJIWMHA
LUMHKOBOIrO MOKPbITMA BblbupaeTcs C y4eToM CTeNeHW arpeccMBHOro BO3OENCTBUMA Cpedbl WU
npeanoslaraemMoro cpoka cyy>kbbl MOKPOBHOIO €105, HO HE MeHee 20 MKM.

anI npnMeHeHnn B Kav4ecCTBe NOKPOBHOIO Cs1od JINCTOB U NEHT N3 aJITIOMUHNA N aJTIOMUNHNEBLIX CMJ1aBOB U
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TenJoMn30aALMOHHOIO C/I0A B CTaJIbHOMN HEOKpALUeHHOW CeTKe Wuau npu yCTPONCTBE Kapkaca chepyet
npeaycMaTpuBaTb YCTaHOBKY MOA MOKPOBHbLIM C/OA MPOKAALKW U3 PYOHHONO MaTepuajia Wan OKpacky
MOKPOBHOIO CN10A U3HYTPU BUTYMHbBIM J1TaKOM.

6.23 o4 NOKPOBHLIN CNOW N3 HEMETANINYECKUX MaTepranoB B MOMELLEHUSAX XPaHEHUA U NepepaboTKu
MULLEBLIX MPOAYKTOB ClefyeT npeaycMaTpmMBaTb YCTAaHOBKY CETKU CTaJibHOW M3 MPOBOJIOKM AMAaMETPOM He
MeHee 1 MM C s4erikaMun pasmMepoMm He 6onee 12x12 MmMm.

6.24 KOHCTPYKUMS TenaoBoM W30ASUUM OOJ/DKHA WUCKIYaTb ee gedopmauunio U crnosisaHue
TEN0N30/IIUMOHHOIO CJIoSi B MpoLecce 3KChjyaTauun. B cocTaBe Tennou3onsiuMOHHbIX KOHCTPYKLMIA
obopynoBaHus un TpybonpoBoaoB ciedyeT npeaycMaTpuUBaTb OMOPHbIE 3JIEMEHTbI M pasrpyXxatwline
yCTpoKcTBa, obecneynBaoLine MeXaHNYECKYIO MPOYHOCTb 1 KCMyaTaLNOHHYI0 HaAeXHOCTb KOHCTPYKLINA.

Ha BepTuKaibHbIX Yy4acTkax TpybonpoBoaoB M 060pydoBaHMS OMOPHblE KOHCTPYKLUUW cleanyeT
npeaycMaTpuBaTh Yepe3 Kaxkable 3-4 M Mo BbicOTE.

6.25 B KOHCTpyKuusix TensoBon wusonsuum obopypoBaHus u TpybonpoBoAoB C oTpuLaTENbHbIMU
TeMrepaTypaMu BELLECTB He C/iefyeT NMPUMEHATb MeTa/UINYeCcKNe KpenexHble AeTaln, Npoxoasuwme yepes
BCIO TOJILLNHY TEMION30NALMOHHOrO cniosi. Kpene)kHble AeTann Uan nx 4acTu cneayeT npeaycMmaTpmBaTh U3
MaTepuasioB C TEMJIONPOBOAHOCTLIO He 6onee 0,23 BT/(M-°C).

LepeBsiHHbIE KpenexkHble AeTann [OJ/DKHbl OblTb 06paboTaHbl AHTUMMPEHOM W AHTUCENTUYECKUM
COCTaBOM.

DNeMeHTbl KPEerJeHnsi, N3roToBJEHHbIE W3 YrJepoAuCcToN CTasiv, AOJKHbl MMEeTb aHTUKOPPO3UIHOe
nokKpbITUE.

6.26 Pa3mMmelleHne KpenexHblX AeTanen Ha W30JMPYEMbIX MNOBEPXHOCTAX cCrenyeT MpuUHUMaTb B
cooTtBeTtcTBUU ¢ FOCT 17314.

6.27 JeTtanu, npegycMmaTpmBaeMble A5 KPerJIeHNs TEMI0MN30ALNOHHON KOHCTPYKLMN Ha MOBEPXHOCTHU
C oTpuuaTeNbHbIMKM TeMnepaTypaMn, OOJSKHbl UMEeTb aHTUKOPPO3NOHHOE MOKPLITUE WUN N3roTaBaMBaTbCA
N3 KOPPO3MOHHO-CTONKNX MaTepunanos.

KpenexHble geTanm, conpmkacatlowmecs ¢ n3oamMpyemMon NOBEpPXHOCTbIO, cnefyeT npegycMaTpmBaTh:
0N1s noBepxHocTen ¢ TemnepaTypon oT MuHyc 40 go 400 °C - U3 yrnepogmncTon ctanu;

019 noBepxHocTen ¢ TemnepaTtypon Bbiwe 400 u HMXKe MUHYC 40 °C - U3 TOro xe MaTepuana, 4To u
n3osmpyemMas NoBepxHoOCTb.

DNIeEMEHTbI KPEeMJeHns Tenaon30aALMOHHONO U MOKPOBHOIO CNOEB TEMJION3O0JALNOHHBIX KOHCTPYKLUA
obopynoBaHMss U TpybonpoBOAOB, PACMOJIOKEHHbIX Ha OTKPbLITOM BO3AyXe B palioHaxX C pacyeTHOoMn
TeMnepaTypol OKpy>KalLllero Bo3gyxa Huxe MuUHyc 40 °C, cnenyeT NMPUMEHSTb M3 JIerMPOBAHHON CTaau
NN antoMUHNS.

6.28 KOHCTpPYKLUMS TMOKPOBHOIrO CJI0A TEMJIOBOM W30A58UMM  O0J/DKHA [0MyCKaTb BO3MOXXHOCTb
KOMMEeHCauuy TeMnepaTypHbIX AedopMaLnil N30MpyeMoro o6bekTa 1 TEMJON30AALMOHHON KOHCTPYKLN.

TeMnepaTypHble WBbl B  3aWUTHbIX MOKPbLITUSX TOPU30OHTasNbHbLIX TpPybompoBoAoB  chepyeT
npefycMaTprBaTbh Y KOMIMEHCATOPOB, OMNOp M MOBOPOTOB, @ Ha BepTUKabHbIX TpybonpoBogax - B MecTax
YCTAHOBKMW OMOPHbIX KOHCTPYKLUNA.

|-|pVI n3onaunn  XXeCtknmun qDOpMOBaHHbIMI/I nsgennaMmn cneapyeTt npeaycMmatTpmBaTb BCTaBKM W3
BOJIOKHUCTbIX MaTepunasjioB B MeCTax yCTpOIZCTBa TeMnepaTypHbIX LLBOB.

6.29 Bbibop maTepmana A9 MOKPOBHOIO CJ/I0SA TEMJOU30AALMOHHBIX KOHCTPYKUMA obopynoBaHUS w
TpybonpoBOAOB, PACMONIOXKEHHbLIX Ha OTKPbITOM BO34YXe B palloHax C pacyeTHOW TemnepaTypoun
OKpyXatuiero sosgyxa MnuHyc 40 °C n HmnXKe, cregyeT NPOU3BOAUTL C Y4EeTOM TemnepaTypHbIX Npenenos
MPUMEHEHNSA MaTEPUaIoB Mo AENCTBYOLWNM HOPMATUBHBLIM AOKYMEHTaM.

6.30. KOHCTpYKLMA KpernjeHns NOKPOBHOIro €10 TernjoBon nsonauum obopynosaHua u Tpybonposonos
C OoTpuuaTesibHbIMU TeMrepaTypaMu BewecTB [OJDKHa MWCKJIYaTb BO3MOXXHOCTb MOBPEeXAeHus
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Napon3oNsaLMOHHOI0 €104 B NpoLecce sKcnyaTaumu.

6.31 [Ona obopypoBaHums u TpybompoBOLOB C OTpuUUATENIbHLIMW TeMnepaTypaMu MNpu MPUMEHEHUN
Mapon30siLMOHHOIO0 CNI0S U3 PYJIOHHbIX MaTepuasioB 6e3 CMIOWHON Hak/enkn cnegyeTt npeaycMaTpmBaTb
repMeTrsaunto WBOB Napon3oNALNOHHOIO CJ105; NPy TeMNepaType N30JINPYEMOI MOBEPXHOCTU HMXKE MUHYC
60 °C crnepyeT TakXe rnpegycMaTpuBaTb repMeTM3auuio LLIBOB MNOKPOBHOrO CJ108 repMeTukamu wunm
NJIEHOYHbIMUN KJIEALWMMMNCA MaTepranamu.

6.32 [na beckaHanbHOW MNpoknagkn TpybompoBOAOB TEMJIOBbIX CETEN B CYXUX FPyHTaxX BO3MOXXHO
MPUMEHEHNE N30JALUUN U3 WTYYHbIX POPMOBAHHLIX N34ennn (CKopaymnbl, CErMEHTbI) N3 NEeHONOINYpPeTaHa
nnn nonnMmepbeToHa C BOOAOHEMPOHULLAEMbBIM MOKPOBHLIM CJI0EM, MPU 3TOM TEMnJOU30AALNOHHbIE N34enuns
cnefyeT yknagbiBaTb Ha BOOOCTONKMX M TEMMEPATYPOCTONKUX MacTUKaxX Uan Kiesx.

6.33 Mpu pacyeTe TennoBol u3onaAuMM TPybONPOBOAOB CO CMNYTHUMKaMM pPacyeTHYK TemnepaTypy
OKpYy>KatoLlen cpenbl i cnegyeTt NnpuHUMaThb:

Ha OTKPbITOM BO34yXe - CPefiHio Hanbonee XoN0AHON NATUAHEBKM WU B COOTBETCTBUMN C 3aaHMEM Ha
NPOEKTUPOBAHME;

B MNOMELleHUN - B COOTBETCTBMM C 3afJaHWEM Ha MPOEKTUPOBaHME, a MpPU OTCYTCTBUM OAaHHbIX O
TeMnepaType oKpy»KalLwero sosgyxa - 20°C;

B TOHHensx - 40°C;

PacyeTHylo TemnepaTypy TenioHocuTens B Tpybonposoae 1 oborpeBatoleM ero CrnyTHUKE NPUHUMAIOT
B COOTBETCTBUM C 3a[aHNEM Ha NMPOEKTUPOBAHNE TEMNI0BO N30NALUN.

(BBepneH pononHuTenbHo, A3m. N 1).

MpunoxxeHne A
(obs3aTenbHoe)

MNepeuyeHb HOPMATUBHLIX AOKYMEHTOB, Ha KOTOpPbIe UMEIOTCA CCbIJIKM B TEKCTe

FOCT 12.1.004-91 Cuctema cTaHpapToB 6e3omacHocTu Tpyaa. loxapHas 6e3onacHocTb. O6uime
TpeboBaHus

FOCT 7076-99 MaTtepuansl n mnspgenna crtpouTesibHble. MeTon onpeneneHus TensornpoBOAHOCTU U
TepMMNYeCKOro CONnpoTUBIIEHUS NPU CTaLMOHAPHOM TErNJI0BOM peXxmnme

FOCT 17177-94 MaTepuanbl U U3genns CTpouTesibHble TEeNI0U30A9LUNOHHbIE. MeToAbl NCMbITaHUNA

FOCT 17314-81 YcTpowcTBa ANA KpPenJjeHus TenJoBOoW M30AAUMKM CTajlbHbIX COCYyOOB W annapaTos.
KoHCcTpyKuua n pa3mepsbl. TexHunveckmne TpebosaHus

FOCT 25100-2011 IMNpyHThI. Knaccndpunkaumsa

FOCT 25898-2012 MaTepwuasibl U U3genusa cTpouTesibHble. MeToAbl onpenesieHns naponpoHNLaemMoCcTu 1
COMPOTUBJIEHMSA NMapONPOHNLIAHNIO

FOCT 30244-94 MaTepuasbl CTpoUTeNbHbIE. MeToAbl NCMbITAHUM Ha FOPOYeCcTb
FOCT 31913-2011 MaTepwanbl U N30ennsa TENJION30IALUNOHHbIE. TEpMUHLI U onpeaeneHns

FOCT 32025-2012 (EN ISO 8497:1996) Tennoas u3sonaumsa. Meton onpeneneHuUs XapakKTepucTuK
TenJsiornepeHoca B UMANHAPAX 3aBOACKOIr0 N3roTOBJIEHUS MPU CTaLMOHAaPHOM TEMJI0BOM pexunme

ClMn 124.13330.2012 "CHwuIM 41-02-2003 TennoBble ceTn"

CM 131.13330.2012 "CHwuI1 23-01-99* CTpouTenbHasa kaumaTtonorusa" (¢ nameHeHmnem N 2)
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CM 61.13330.2012 TensioBas usonsumnsa obopynosaHusa n TpybonpoBofoB. AKTyannsnpoBaHHas pefakumus CHulM 41-03-2003 (c

N3meHeHnem N 1)

CT1(CBog npasus) ot 27.12.2011 N 61.13330.2012
lMpumeHseTcs ¢ 01.01.2013 B3ameH CHul141-03-2003

CtpaHunua 25

MpunoxxeHne A (M3mMeHeHHasa pegakums, N3m. N 1).

MpunoxxeHne b
(cnpaBo4Hoe)

TexHnyeckue XaAPaKTepUCTUKM TeNJIOU30JIALMOHHDbIX, 3AlLLUTHO-MOKPOBHbLIX U
Napou3oNnAUNOHHbIX MaTepuasioB U m3penmn*

* '3aMeHeHHas pepakuus, N3m. N 1.

Tabnuua b.1
HanmeHoBaHMe MmaTepuana, CpenHsas TennonpoBOOHOCTb TemnepaTypa Mpynna
n3nenns MJOTHOCTb B MaTepuana (uspenns) B NPUMeHeHns, | ropryecTun
KOHCTPYKLWN, KOHCTPYKLUMN hy, °C
Kr/m3 B1/(M:°C), 15 NOBEPXHOCTEMN
c TeMmnepaTtypon, °C
20 n BblWwe 19 n HMXe
MaTbl U3 MUHEpPasibHOW BaThI 100 0,038+0,00021 |0,038-0,027 | OT mnHyc 180 HI
MPOoLUMBHbIE L no 700
TEen0n30AALUNOHHLIE, B TOM
yucne B obknagke us
MeTasIIN4eCKon CeTKH,
6a3anbTOBOM U
KPEMHE3EeMHON TKaHu
125 0,038+0,0002 ¢, | 0,038-0,027
MaTbl N3 MUHEpPanbHOW BaThbl 100 0,038+0,00021 |0,038-0,027 | OT mnHyc 180 HI
MPOLUMBHbIE t no 450
TEenaon3oNAauMoHHbIE B
obknanke N3 CTeKsI0CETKM,
CTEKJIOTKaHMW, CTEKJI0X0JICTa
125 0,038+0,0002 ¢, |0,038-0,027
MaTbl U3 MUHEpPaSIbHON BaThl 80 0,036+0,00022 |0,035-0,027 | OT munHyc 180 HI
MPOLUNBHbIE FOPUPOBAHHOMN L no 700
CTPYKTYpb!
100 0,038+0,00021 |0,038-0,027
‘fm
MaTbl U3 MUHEpPaSIbHON BaThl 60-80 0,036+0,00022 |0,035-0,027| OT MuHyc 60 HI
PYJIOHUPOBaHHbIE Ha L 0o 400
CUHTETNYECKOM CBA3YIOLLLEM
MAnTbl U3 MUHEpPasIbHOW BaThl 60-80 0,038+0,00029 |0,038-0,029| OT MuHYC 60 HIM-ri
Ha CUHTEeTUYEeCKOM bt 0o 400
CBA3YOLLEM
TenJon30NALMNOHHbIE MATKNE
MAnTbI U3 MUHEpPasIbHOW BaThl 90 0,039+0,00022 |0,039-0,030| OT MuHYC 60 HIM-rl
Ha CUHTEeTUYEeCKOM bt 0o 400
CBA3YOLLEM
Tenaon3onaumnoHHbIe
nosly>xecTkune
MNAnTbl U3 MMHEpPaNbHOW BaTbl 100-140 0,039+0,00021 |0,039-0,029
Ha CMHTETUYECKOM tm
CBA3YyOLLEM
Tena0n30aAUNOHHbIE
»’ecTkme
MonyunnmnHapsl N LUAUHAPLI 80 0,044+0,00022 |0,043-0,032| OT MmunHyc 180 HI
MUHepanoBaTHbIE bt no 400
100 0,049+0,00021 |0,048-0,036
f’m
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CN61.13330.2012 TennoBas n3onauus obopynosaHus n Tpybonposoaos. AKTyannsnpoBaHHasa pegakums CHulM 41-03-2003 (c CTpaHuua 26
N3meHeHnem N 1)
Cr1(Csog npasun) o7 27.12.2011 N 61.13330.2012
lMpumeHseTcs ¢ 01.01.2013 B3ameH CHul141-03-2003
150 0,050+0,0002 :, | 0,049-0,035
MaTbl 1 BaTa 13 40-60 0,032+0,00019 |0,031-0,024 | OT MmuHyc 180 HI
cynepToHKoro 6a3anbToOBOro L no 700
BOJIOKHa 6e3 cBA3yowero
LLIHYp Tenon30a9LNOHHbIN 200 0,056+0,00019 | 0,055-0,04 | OT MmnHyc 180 HIM-r1
N3 MUHEepasibHOW BaTbl t 0o 600
LLHyp acbecToBbIN 100-160 0,093+0,00019 - OT1 nmoc 20 po r
o 220
MaTbl NPOLUNBHbLIE 50 0,036+0,0002 z, | 0,037-0,03 | OT MuHYC 60 HI
ropnpoBaHHON CTPYKTYpHI 0o 450
N3 CTEKJIAHHOI O
LWTanenbHOro BOJIOKHA, B TOM
yucne B obknagke us
MeTaslIN4eCKon CeTKM
MaTbl 1 BaTa u3 40-60 0,033+0,00014 |0,032-0,024 | OT mnHyc 180 HI
CYNepTOHKOro CTEKASAHHOIO L 0o 400
BOJIOKHa 6e3 cBA3ytowero
TennonsonsumnoHHbIe 130 0,005+0,0002 ¢, |0,005-0,038 | OT MuHyc 150 HI
n3genns n3 neHocTeksna no 350
ApMoneHobeToH 200-300 0,055+0,0002:,, 0,055 OT MunHyc 60 HI
no 300
Mecok nepanToBbLIN, 110 0,052+0,00012 |0,051-0,038 | OT muHyc 200 HI
BCMYYEHHbIN, MENKNI tm no 875
150 0,055+0,00012 | 0,054-0,04
‘Em
225 0,058+0,00012 |0,057-0,042
‘Em
TennonsonaumnoHHbIE 17 0,039+0,00018 |0,038-0,025| OT MmnHyc 100 r3-r4
n3genusa us L no 80
neHonoaMcTmpona
25 0,036+0,00018 |0,035-0,029
f’m
TennonsonsaumnoHHbIE 40 0,030+0,00015 |0,029-0,024 | OT mnHyc 180 r2-r4
n3genus us L no 140
rneHonoamypeTaHa
50 0,032+0,00015 |0,031-0,025
f’m
70 0,037+0,00015 |0,036-0,027
!'m
MeHononMMepMUHepan 270 0,036+0,0002 &, 0,041 OT mMuHyc 60 r2-r4
no 150
TennonsonsumnoHHbIe 60-80 0,034+0,0002 4, 0,033 OT MuHyc 60 r-r3
n3nenns n3 BCNeHeHHOoro no 125
Kay4yka
Tennon3onsumnoHHbIe 20 0,039+0,0002 ¢, 0,035 OT muHyc 70 ri-r4
n3genusa mns no 70
MeHOoMONNITUIIEHA
50 0,035+0,00018 0,033
f’m
MaTbl nrnonpobusHble 13 100-140 0,038+0,00013 0,037 OT MuHycC 260 HI
6a3as1bTOBbIX BOJIOKOH t no 800
KapToH 13 6a3anbToBOro 50-80 0,032+0,00012 0,031 OT MuHyc 200 HI
BOJIOKHa L no 800
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CN61.13330.2012 TennoBas n3onauus obopynosaHus n Tpybonposoaos. AKTyannsnpoBaHHasa pegakums CHulM 41-03-2003 (c CtpaHuua 27
N3meHeHnem N 1)

Cl1(Csog npasus) oT 27.12.2011 N 61.13330.2012

lMpumeHseTcs ¢ 01.01.2013 B3ameH CHul141-03-2003

MpumeyaHus
1 CpegHAaa TeMnepaTypa TenJon3onsaunoHHoro cnos, °C:

iy =(t,+40)/2 - Ha OTKPbLITOM BO3ZlyXe B JIeTHee BpeMs, B NOMeLLEeHUN, B KaHaslaX, TOHHeNAX, TeXHNYeCKnNX
noanosibax, Ha YepAakax 1M B nogBajiax 34aHun;

tw=1£/2 - Ha OTKPbITOM BO34yXe, BO3[yXe B 3MMHee BpeMs, rae: - TeMmnepaTypa cpefdbl BHYTpuU
n3onmpyemoro obopynosaHusa (Tpybonposona).

2 bonbliee 3HavYeHWe pacyHeTHOW TernaonpoBOAHOCTU TEMNJOU30JALUMOHHOIO MaTepuana B KOHCTPYKLUU
0J159 noBepxHocTen ¢ TeMnepaTypon 19°C u HM)Ke OTHOCUTCA K TeEMMepaType U30JIMPYEMO MOBEPXHOCTU
oT MnHyc 60°C no 19°C, MeHbLUee - K TeMnepaType MUHYC 61°C n Hnxe.

3 KoadhpunumeHT Ten1onpoBoaHOCTN onpeaenseTcsa B cootBeTcTBum ¢ FOCT 7076, TOCT 32025.

4 ['pynna roptoyecTun onpepensetca no NOCT 30244.

Tabnuua b.1 (U3meHeHHas pegakums, 3m. N 1).

Tabnuua b6.2 - ToNwWmMHa MeTANIMYECKNX JIMCTOB AJ151 MOKPOBHOIO CJ/1051 TEMJIOBOW U3015LUN

HanmeHoBaHMe MmaTepurana TonwmHa nnucTa, MM, NpU AuameTpe n3onsaumm, Mm
MOKPOBHOIO €108
350 n meHee | cB. 350 go 600 | cB. 600 oo 1600 cB. 1600 n
niaockue
MOBEPXHOCTU
JINCTbI N NEHTbI U3 HEP)XKaBEIOLLEN 0,35-0,5 0,5 0,5-0,8 0,8
cTanu
CTanb TOHKONNCTOBAA 0,35-0,5 0,5-0,8 0,8 1,0
OUMHKOBaHHas C HeMNpepbIBHbIX
NINHNIN
JINCTbI N3 TOHKOJINCTOBOW CTann, B 0,35-0,5 0,5-0,8 0,8 1,0
TOM YUcse C NOJIMMEPHbLIM
MOKPbITUEM
JINCTbl N3 antOMUHUA K 0,3 0,5-0,8 0,8 1,0
ANNtOMUHNEBBLIX CMNJ1ABOB
JIeHTbl U3 aNtOMNHNA U 0,25-0,3 0,5-0,8 0,8 1,0
a/IlOMUHNEBLIX CMNJIaBOB

Tabnnua b.3 - KOMNO3MLUNOHHbIE PYNOHHbIE MaTepuasbl 415 MOKPOBHOIMO C/0S TEMNJI0BOWN U3059LUN

HavmMeHoBaHMe MaTepunana TonwmHa, Mm pynna roptoyecTu
PYynOHHbLIN CTEKNOMNACTUK 0,30-0,50 M-r2
CTeknoTKaHb, OybnMpoBaHHas aJtoMUHMEBON 0,15-0,5 rn
donbrom
donbra anoMuHmnesas aybnnposaHHasa ons 0,25-1,5 r
TENJoMN30AA9LMNOHHbIX KOHCTPYKLMNA

Tabnvua b.4 - Kosin4ecTBO CJI0OEB Mapou30JALMOHHONO MaTepuana B 3aBMCUMMOCTU OT TemmnepaTypsl
N301MPYEMOI MOBEPXHOCTM 1 CPOKaA 3KCMlyaTaumm

HavmeHoBaHune TonwmHa, Conpo- Yuncno cnoes NapousonsaLMoOHHOro MaTepuana rnpu
napon3onsaLNoHHOIr o MM TUBJIEHNE TeMnepaType
MaTepuana naponpo-
HUUaHWnio, (M2
-y-Ma)/mr
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CN61.13330.2012 TennoBas n3onauus obopynosaHus n Tpybonposoaos. AKTyannsnpoBaHHasa pegakums CHulM 41-03-2003 (c CTpaHuua 28
N3meHeHnem N 1)

Cl1(Csog npasus) oT 27.12.2011 N 61.13330.2012

lMpumeHseTcs ¢ 01.01.2013 B3ameH CHul141-03-2003

OT MMHYC 60 0O | OT MUHYC 61 OO HUXe MUHYC
19°C MuHyc 100°C 100°C

Npu CPOKe 3KCrJyaTaLum

8net |12 net| 8netr |12 net | 8 net | 12 net

MonmnatmneHoBas NaeHKa 0,15-0,2 7-9 2 2 2 2 3 -
MonnatmnneHoBas NaeHKa 0,21-0,3 9-13 1 1 1 1 2 2
TepMoycago4dHas
donbra antoMmMHMeEBas 0,06-0,1 5-10 1 2 2 2 2 2
Pybepong 1 0,5 3 - - - - -

1,5 1,1 2 3 3 - - -
MpumevaHnsa

1 [onyckaeTcss nMpuUMeHeHWe Apyrux maTepuasnoB, obecneymBalolWMX YPOBEHb COMPOTUBJIEHUS
NaponpoHNLI@HUIO HE HNXKE, YeM Y NMpuBeLeHHbIX B Tabnuue.

2 [lns MaTepunanoB C 3aKpbITON MNOPUCTOCTbIO, UMEKLWNX KO3 EPMNLUNEHT NaponpoHmnuaemoctn MeHee 0,01
Mr/(M-4-T1a), BO BCeX CAy4asax NPUHUMAETCS OANH NAapPOM30aALMOHHLIA C/ION.

3 ConpoTumeneHue naponpoHuaHuio onpegensetca no NOCT 25898.

Tabnuubl b.2-b6.4 (BBepeHbl gonosHnTensHo, N3m. N 1),

Mpuno>xxeHne B
(pekomeHaoyemoe)
MeTopabl pacyeTa TenJioBoM usonsuum obopyaposaHua u Tpydonposonos
B.1 PacuyeTHble ¢hOopMyNnbl CTaLLMOHAPHOM TenJsionepeaayv B TENJIOU30NALUNOHHbIX KOHCTPYKLUAX

NoBepxHOCTHas MJIOTHOCTb TEMJI0BOr0 MOTOKa Yepe3 MJIOCKMEe MOBEPXHOCTU paccyUTbiBAaeTCA Mo
dopmynam:

O[HOCJ/IOMHAA NMJI0OCKasA CTeHKa

= ; (B.1)

MHOIOCJ/IONHAA NJI0CKasa CTEHKA U3 »# CJI0EB

Iy Iy

n
RBH * Rcr + ZRi +RH

1=l

9F = (B.2)

JiInHenHaa NNOTHOCTb TenJIOBOro MOTOKa 4Yepe3 UMInHOpPUYEeCcKMe MOBEPXHOCTU pacCYUTbIBAaeTCs Mo
dhopmynam:
O,EI,HOCJ'IOI7IHa$I umnnnHopmnyeckasa CteHKa

ig iy
= ; B.3
RL AL+ AL AL (8.3)

gL

MHOrOCJIONHas umnnnHopmnyeckaa CteHkKa n3 # CJioeB

by — iy

gr = n .
Rk SRE gL
=1
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CN61.13330.2012 TennoBas n3onauus obopynosaHus n Tpybonposoaos. AKTyannsnpoBaHHasa pegakums CHulM 41-03-2003 (c CTpaHuua 29
N3meHeHnem N 1)

Cl1(Csog npasus) oT 27.12.2011 N 61.13330.2012

lMpumeHseTcs ¢ 01.01.2013 B3ameH CHul141-03-2003

roe ¢y - NOBEPXHOCTHAadA MJIOTHOCTb TEMJIOBOro NOTOKa Yepes3 MNJIOCKY0 TernJIoN30JIALUNOHHYIO KOHCTPYKLMUIO,
BT/m2;

t, - TemMnepaTypa cpefbl BHyTpY nsonupyemoro obvekTa, °C;
- TeMnepaTypa oKpyXxatwen cpeabl, °C;
R, - COMPOTUBJIEHNE TEMJ00TAa4Ye Ha BHYTPEHHEN NOBEPXHOCTU CTEHKU M30amMpyeMoro obbekTa, M2
-°C/BT;
R,- TO e, Ha Hapy>XHOM MOBEPXHOCTU Tensonsonaunm, v2-°C/BT;

R, - TEPMUYECKOE COMPOTUBIIEHNE CTEHKMN M30aMpyeMoro obbekTa, M2:-°C/BT;

R - TO Xe, MJIOCKOro cos nsonaumm, m2-°C/BT;

n
Y. & - NoIHOe TepMnYyeckoe ConpoTUBIeHNE x -CNNIOMHOWM NNIOCKON U30NAaLUNn;
1=l

R;- TepMu4eckoe conpoTumeieHune i-ro cnos, m2:-°C/BT;

gr- JIMHENWHas nAOTHOCTb TEerJloBOro MnoToKa 4Yepe3 UWINHAPUYECKYID Tension3onsunoHHYo
KOHCTpYKUUio, BT/Mm;

RL- nuHeHOe TepMu4eckoe COMpOTMBIIEHUE TenjaooThaYye BHYTPEHHEN CTEeHKU W30A1MpyemMoro
obbekTa, M-°C/BT;

R;}- TO XK€, Hapy>XHon nsonaumu, m-°C/BT;

RCLT— JINHENHOE TepMUYeCKoe COMPOTUBNEHMNE UUJIMHOPUYECKON CTEeHKU Un30aMpyemMoro obbekTa,
M-°C/BT;

RL- TO Xe, UMIMHAPUYECKOrO CNos n3onsauuu, M-°C/BT;

n

ZR!-L - MOJIHOE JINHENHOEe TEPMNYECKOE COMPOTUBIIEHNE % -CIONHON LNNHAPNYECKON N30a8L1N;
i=1

RE- IMHeNHOe TepMmnYecKoe ConpoTUBIIEeHME i-ro c1os, M-°C/BT.

B ypaBHeHuax (B.1)-(B.4) conpoTuBaeHus TenaooThade M TEpPMUYECKME COMPOTUBIIEHNA CTEHOK
onpeaensaTCca Nno dopMynam:

1 1 8 d;
RBl{:—;RH:_;Rm:_m;RCT: CTIRA=_J' (BS)*
Xy Xy b2} CT &
1 L 1 1 dy
BL .rL o .opl _ p —E B.6
EH Tcd:;asﬂ ’ H m;ﬁaﬂ ’ H3 2[3{}\}{3 d;.r ’ ( )
;1 s 1 dh
oT =—2 ‘In :T ;B =rlln I'H ' (B.7)
TC}'CT dBH ?f)\ I:'I.IBI{

* ®opMysia B.5 COOTBETCTBYET OpuUrnHany. - NpumevaHne n3rotoBuTess 6axbl aHHbIX.

roe a.,, oy - KOIMOUUNEHTbI TENJOOTAAYN BHYTPEHHEN MOBEPXHOCTU CTEHKU M30anmpyemMoro obbekTa u
Hapy>XHOM NOBEPXHOCTN nsonauuum, Bt/(mz2-°C);

Per, P, A - KO3(UMUMEHTbl TENJONPOBOAHOCTM COOTBETCTBEHHO MaTepuasla CTEHKU WU30JIMPYEMOro
o06bekTa 04HOCNIONHON N3019UUN, N30J1LUUN i -F0 CJ10s #-ConHOoN nsonauuun, Bt/(m-°C);

Sery O, By - TOJILLLMHA@ COOTBETCTBEHHO CTEHKWU M30JMPYyeMOro obbekTa, OOHOC/IONHON WU30NALUNE-TO
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CM 61.13330.2012 TensioBas usonsumnsa obopynosaHusa n TpybonpoBofoB. AKTyannsnpoBaHHas pefakumus CHulM 41-03-2003 (c CtpaHunua 30
N3meHeHnem N 1)

CT1(CBog npasus) ot 27.12.2011 N 61.13330.2012

lMpumeHseTcs ¢ 01.01.2013 B3ameH CHul141-03-2003

/104 #-CNONHOW n3onaunn, Mm;

T, 45T - BHYTPEHHUI 1 HapYXXHbIN ANaMeTPbl CTEHKU N30/IMPYyeMoro obbekTa, M;
dF - HAPYXXHbIV AMaMeTp n301aumm, M;
dyr di, - HAPY>XHbIA N BHYTPEHHUIN ANAMETPbI i -F0 CN0S % -CJIONHON U30N1UNN, M.

PacnpepeneHne TemnepaTyp B MHOMOCJONHOW U30ALUN pacCcYnTbIiBaeTCA No popMynam:

TeMrnepaTypbl Ha BHYTPEHHEN M HapPY>XHOW MOBEPXHOCTAX CTEHKU M30/IMpyeMoro obbekTa MJI0CKON
dopmbl:
cT

teg =fp ~aFfpy zftT =f’1§;rt “gpRes (B.8)

TemnepaTypa ' Ha Hapy>XHOWN MOBEPXHOCTU MEPBOro CJI0A U30ALMUKN, Ha FpaHuLEe NepBoro 1 BTOPOro
cfoes

g =6 —gpR; (B.9)
n fanee, Ha4MHaa Cco BTOPOro CJ10S, Ha rpaHnuax (i-1)-ro v i-ro caoes
g =iy —apR (B.10)
TeMmrnepaTypa Ha Hapy>XXHOW NOBEPXHOCTW i -CJ/I05 # -C/IONHOW CTEHKN:
o=ty tapRy,. (B.11)

PacnpeneneHne TeMnepaTyp B UWIMHAOPUYECKMX MHOMOC/IOMHBIX W30JALUNOHHBLIX KOHCTPYKLMSAX
paccynTbIBaeTCa No opmysiam:

£ =t —grREG = tee—qr R (B.12)
8= g R (B.13)
=y g RE (B.14)
=ty tqrRy. (B.15)

3Ha4YeHnss NOBEPXHOCTHOMN U JINHENHON MJIOTHOCTU TENJ0BbIX MOTOKOB, BXOAALWMX B popMysbl (B.8)-
(B.15), onpepensatoTtca no (B.1)-(B.4), a TepMuyeckmne conpotmeiaeHus - no (B.5)-(B.7).

Mpn pacyeTe MHOMOC/AOMHbLIX KOHCTPyKuuMn no d¢opmynam (B.2), (B.4) Heobxoammo 3HaTb
KO3(h(PNLUNEHTbI TEMJIONPOBOAHOCTN W30NALUMOHHbLIX CnoeB. [OCKONbKY OHWM 3aBUCAT OT TeMmrepaTypbl
OOJKHbI ObITb M3BECTHbI CpefHMne TemnepaTypbl KaxAoro c/of, ANa onpefesieHns KOTopbiX Heobxoammo
3HaTb TeMnepaTypbl Ha rpaHuuax cnoes. s ux pacyeTa WCNOJSIb3YyeTCs MeTo4 NocsiefoBaTesbHbIX
npubnn>xxeHnn, npegycMaTpmBaoWmMin NPOBeLEHNE HECKOJIBKNX PAaCYETHbIX onepauuni.

Ha nepBoM 3Tane ANs BCEX CJI0OEB CpefHAa TemnepaTypa U30a4UnUM NPUHMMaeTCsa paBHOW MNoslycyMme
TemnepaTyp BHYTPEHHEN U HapPY>XHOW cpedbl, MpU 3TOW TemnepaType onpenenseTcs TenaonpoBoAHOCTb
BCEX TEeNnJIOU30NALNOHHBIX C/I0eB. 3aTeM, no (2), (4) onpenensoT 3Ha4YeHnsa ¢ Wi ¢; 1 no (B.8)-(B.11) ans
naockom v no (B.12)-(B.15) unmanHOPUYECKON CTEHOK PacCCYUTbIBAOT TeMMepaTypbl Ha rpaHuULax CJ0EB U
cpenHMne TeMnepaTypbl KaXX40ro cjos.

Ha BTOpOM 3Tane no HaAeHHbIM Ha MepPBOM 3Tane CpefHMM TeMrnepaTypaM CJI0EB BHOBb ONpenensioT
TEenJIoNpPoBOAHOCTb BCEX CJI0EB, 3aTEM HaXOAST MJIOTHOCTM MOTOKOB TEeMja W CHOBa pPacCYUTbIBAlOT
NnocJIoHble TeMnepaTypbl, U Tak Aanee go TpebyemMol TOYHOCTM pacyeTa. Hanpumep, A0 Tex MNop, Moka
MOCJIOMHbIE TeMNepaTypbl Ha k-M U (i -1)-M ware 6yayT oTamM4aTbCA He Bonee 4eM Ha 5%. B mpakTnyeckmx
pacyeTax Ans 3Tol uenm Heobxoaumo npoeeneHne He 6onee 3-4 pacyeTHbIX onepaunii.
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B.2 PacuyeT TenJioBOU usonsauum obopynosaHmsa u Tpydbonposonos

B npaKkTuyeckux pacyeTax TenaoBOA WU30AAUMM MPUHUMAETCA PSSO OONYLIEHWA, MO3BONAILINX
NCMNONb30BaTh YNPOLLEHHbIE PpacyeTHbIe (OPMYJibI.

ConpoTuBfieHWe TennooThavye OT BHYTPeHHel cpelbl K BHYTPEHHEN TMOBEPXHOCTU CTEHKMU
N30MpyeMoro obbekTa ANs XMUAKMX U ra3006pa3HbixX cpes fABAsSeTCA npeHebpe)XMMo MasbiM B CPaBHEHUM C
TEPMUYECKMM COMPOTUBNEHMEM TEMJIOU30AALMOHHOIO CJI0A U B MPaKTMYECKUX pacyeTax MOXEeT He
YUYUTLIBATHLCS.

TensonpoBOAHOCTb CTEHOK un30aupyemoro obopygoBaHua n TpybonmpoBOOOB, W3FOTOBJIEHHbLIX U3
MeTanna, B [OeCATKU pa3 MnpeBblllaeT TenJonpoBOAHOCTb  WU30AAUMW, MO3TOMY TEPMUYECKUM
COMPOTUBJIEHNEM CTEHKM TaKXe MOXXHO npeHebpeyb 6e3 3aMeTHOro CHUXXEHUS TOYHOCTU pacyeTa.

C y4yeTOM yKa3aHHbIX AOMYLIEHUA B MPaKTUYECKUX pacyeTax Oas onpenesieHnst TernjoBOoro MnoToka
Yyepes N30JMpoBaHHbIE CTEHKU TPybonpoBoA0OB 1 060pyA0BaHNS NCMOJb3YIOTCS Cieaytouwme hopMybi:

aonda niaoCcKmx I'IOBerHOCTeVI N unnmHgpmnyecknx gnamMmeTpom bonee 2 m
_ & 6K

R (B.16)
i=1

055 TpybonpoBOAOB AVMAaMeTPOM MeHee 2 M

_ s XK

7 Tl gl (B.17)
i=1

roe ¥ - kKoanunmeHT AOMNOJSHUTENbHLIX MOTEPb, YYUTbIBAOWNIA TEnJoNoTeEPN Yepes TernjonpoBofHble
BKJIIOYEHMS B TEMION30NALNOHHBIX KOHCTPYKLUNAX, 0OYCNOBNEHHBLIX HAaIMYMEM B HUX KPEMEXHbIX AeTaNen u
onop (Tabnuua B.1).

Tabnuua B.1- 3Ha4vyeHnsa KO3 PULMEHTa [ONONHUTENbHBIX NOTepb And Tpybonposonos

Tun nsonmpyemoro obbekTa KosatppunuveHT &
TpybonpoBoabl Ha OTKPbITOM BO34AyXe, B HENPOXOAHbIX KaHajnax, TOHHensX u
nomMeweHnax:
a) CTafibHble Ha MOABMXHbIX ONOpPaXx, YC/JIOBHbIM MPOX0A0M, MM:

no 150 1,2
150 n 6onee 1,15
6) cTanbHblEe Ha NOABECHbLIX onopax 1,05
B) HeMeTann4yeckme Ha NoABMKHbIX 1 NOABECHbIX Onopax 1,7
Tpybonposoabl 6eckaHasnibHOW NPOKAaAKK 1,15

TepMuyeckoe COMpOTUBJIEHME CJI0OEB TEMJIOBOW M30AAUUM U COMPOTUBJIEHME BHELLUHEN TenJooThadve B
(B.16), (B.17) onpegpensetca no c¢dopmynam (B.5), (B.6), B KOTOpbIX TEMJOMPOBOAHOCTb W30JSALUN
NPUHUMaETCs MO NpuaoXeHnio b, a KOaPUUNEHT TennooThayYM Ha NMOBEPXHOCTU usonauum - no Tabnuuye
B.2.

Tabnuua B.2 - 3HavyeHnsa KoapuumeHTa TennooTgaydm ¢, Br/(m2-°C)

N30n1MpoBaHHLIN 06BbEKT B 3akpbIiTOM nomeLeHun Ha oTKpbITOM BO34yXe npu
CKOpOCTW BeTpas, M/c

MoKpbITNA C HU3KUM | [TOKPBITUA C BbICOKUM
KO3(hpurumeHTom KO3(hpunumeHToMm
n3snyvyeHumnsal n3ny4yeHuma 2
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5 10 15
FopusoHTasbHbIE TPyboNpoBOObI 7 10 20 26 35
BepTukanbHble TpybonpoBoabl, 8 12 26 35 52
obopypoBaHue, Nockas CTeHKa

1K HUM OTHOCATCA NOKPbITUSA N3 OUNHKOBAHHOM CTanun, NNCTOB aJIloOMUHUEBLIX CMJIAaBOB U aJllOMUHNSA C
OKCUAHOW MJIEHKOWN.

2K HMM OTHOCATCSH LWITYKaTypKK, acbeCToLEMEHTHbLIE MOKPLITUSA, CTEKIOMNIACTUKUN, PAa3/INYHbIE OKPACKK
(KpoMe Kpacku € antoMUHMEBOW NyaApOn).

3iMpw OTCYTCTBUM CBEAEHUIN O CKOPOCTW BeTpa MPUHUMAIOT 3HaYeHUsa, COOTBeTCTBYLWMe ckopocTun 10
M/C.

Mpun pacyeTe TeNJIOBOM N30A5LUMN OO BEKTOB, PACMOIOXKEHHbIX MOJ, 3eMJIel, YHMTbLIBAETCSA UX TernsoBoe
B3aMMOAENCTBME C MAaCCMBOM OKPYXKaloLLero rpyHTa.

MNOTHOCTL TEMJIOBOrO MOTOKA 4Yepe3 TEernJIoM3o/AUMOHHbIE KOHCTPYKUWUW, TFpaHWYaliue C rpyHTOM,
onpenenseTcsa no gopmynam (B.1)-(B.4), B KOTOPbIX TEPMUYECKME CONPOTUBIIEHNS BHELLHEN TenaooTaaye
Ry N RL 3ameHAl0TCA TepMUYECKUM CONPOTUB/IEHNEM FPYHTA.

B obuiem cryyae TEpMUYECKOE COMPOTUBJIEHUE TPYHTA 3aBUCMT OT KOHMMUIypauUUn U pacrosioXeHuns
n3onmpyemMoro obbekTa B MacCMBE TpyHTa, ero TemnepaTypbl WU TenaornpoBOAHOCTU, 4YTO BAUAET Ha
pacrpeneneHne TemnepaTyp U TEMI0BbIX MOTOKOB B TEMJION305SLMOHHOM CJI0€.

B WVH)XEHepHbIX pacyeTax MpuUHUMaeTca ponyuieHne o6 OAHOMEpPHOCTM TeMrepaTypHoro nonas B
TEnJIOU30/ILMOHHOM CJloe, Y4TO MO3BONSET C [OCTAaTOYHOW AN MPAaKTUKU TOYHOCTbIO WCMNOJSIb30BaTh
dopmynbl  (B.5)-(B.7) pnOna pacyeTa TEPMUYECKOrO COMPOTMBIIEHUS TMJOCKUX W LWIMHAOPUYECKNX
TEnJION30ALUNOHHbIX KOHCTPYKLWIA NOA3EMHbIX 06 BEKTOB.

B.2.1 PacyeT TOJILLNHBI TEMNJIOBOU U3OJIALNN MO HOPMHUPOBAHHOMN NJIOTHOCTHU T€NJI0BOro NoToKa

PacyeT TOJNILMHBI TEMI0BOW M30ALMN MO HOPMVPOBAHHOW MAOTHOCTY TEMJIOBOro MOTOKa -g4%, 4F ANS
OQHOC/IOVHbIX KOHCTPYKLIMA BLIMOJHAETCSA MO clefylowmM opMyiam.

ONs NAOCKUX N UMIMHAPUYECKUX MOBEPXHOCTEN ¢ AnameTpoM 1,4 M 1 6onee ncnonb3yetcs popmyna

B = g | 2 ) —RH]; (B.18)
gF
Tabnuua B.3 - OpneHTMPOBOYHbIE 3HaYeHns gL, m-°C/BT
YCNOBHbIN BHYTpun nomeLueHnn Ha oTKpbITOM BO3AyXxe
onameTp TpyObl,
MM

Ons noBepxHOCTEWN C MasbiM [ONna NoBepXHOCTEWN C BbICOKUM

KO3 PULIMEHTOM U3JTyHEHUSA KO3(hPULMEHTOM N3NyHeHUA

npu TemrnepaTtype TersioHocuTens, °C
100 300 500 100 300 500 100 300 500
32 0,50 0,35 0,30 0,33 0,22 0,17 0,12 0,09 0,07
40 0,45 0,30 0,25 0,29 0,20 0,15 0,10 0,07 0,05
50 0,40 0,25 0,20 0,25 0,17 0,13 0,09 0,06 0,04
100 0,25 0,19 0,15 0,15 0,11 0,10 0,07 0,05 0,04
125 0,21 0,17 0,13 0,13 0,10 0,09 0,05 0,04 | 0,03
150 0,18 0,15 0,11 0,12 0,09 0,08 0,05 0,04 | 0,03
200 0,16 0,13 0,10 0,10 0,08 0,07 0,04 0,03 0,03
250 0,13 0,10 0,09 0,09 0,07 0,06 0,03 0,03 0,02
300 0,11 0,09 0,08 0,08 0,07 0,06 0,03 0,02 0,02
350 0,10 0,08 0,07 0,07 0,06 0,05 0,03 0,02 0,02
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400 0,09 0,07 0,06 0,06 0,05 0,04 0,02 0,02 0,02
500 0,075 0,065 0,06 0,05 0,045 0,04 0,02 0,02 | 0,016
600 0,062 0,055 0,05 0,043 0,038 0,035 0,017 | 0,015 | 0,014
700 0,055 0,051 0,045 0,038 0,035 0,032 0,015 | 0,013 | 0,012
800 0,048 0,045 0,042 0,034 0,031 0,029 0,013 | 0,012 | 0,011
900 0,044 0,041 0,038 0,031 0,028 0,026 0,012 | 0,011 | 0,010
1000 0,040 0,037 0,034 0,028 0,026 0,024 0,011 | 0,010 | 0,009
2000 0,022 0,020 0,017 0,015 0,014 0,013 0,006 | 0,006 | 0,005

MpumevaHus

1 [ns npoOMEexXyTO4YHbIX 3Ha4YeHUN [UaMeTpoB U TeMmnepaTypbl BeJnYMHa er onpegensieTcs

MHTEepnoasymnen.
2 Ona TemnepaTypbl TensoHocuTensa HMXXe 100 °C npunHMMaloTca faHHble, cooTeeTcTBylowme 100 °C.

0N 0OAHOCNOMHbIX LMIMHOPUYECKUX MOBEPXHOCTEN C AMaMeTpoM MeHee 1,4 M ucnosib3yeTcs popMyna

In B = 2mhy -

qL

K('EB_SH)_RL]. (B.lg)

KoathpmumeHT [OOoMoNHUTENbHBIX TEMJOBbIX MOTepb ¥ 4Yepe3 ornopbl TpybonpoBoAoB B pacyeTe
TONLWMHbI TEMNIOBON U30JIALIUKN MO HOPMATUBHOI MIOTHOCTW TEMJI0OBOr0o NOTOKAa NPUHUMAETCS paBHbIM 1.

dot + 28
Mpu pacyete no d¢opmyne (B.19) npepBapuTesibHO OMNpPenensalT BeNYMHY I &, TrAe A =%.
H
MpnbanxeHHble 3HaveHna gL npuHmnmatoTca no Tabavue B.3.
3aTeM HaxOAST BEJINYUNHY 5 U onpefensioT Tpedbyemyto TOAWNHY N30aaLmnm no popmyne
CT _
5. = Fx (B7D (B.20)

H?

2

Ons OBYXCNOMHBIX TEMJOU30MALMOHHBIX KOHCTPYKLMIA pacyeT TOJWMHbI C/I0EB MO HOPMUPOBAHHOM
MAOTHOCTY TEMNJI0BOr0 NOTOKa NPOU3BOAUNTCS B C/lefyiollen nocienoBaTesibHOCTMU.

B cnyvae, Korga MakcMManbHas TemnepaTypa NpUMeHeHNs 04HOro 13 BbiBpPaHHbIX TEMI0U30NALNOHHbIX
MaTepuasioB HuKe TemnepaTypbl CTEHKW u30aumpyemoro obbekTa B ABYXC/OWHbIX TEnJ0U30MALMOHHbIX
KOHCTPYKLUMAX B KayecTBe MepBOro C/0A Ha M30/MpyeMylo MOBEPXHOCTb yCTaHaB/IMBaeTCa MaTepuan C
6osiee BbICOKON AONYCTUMOWN TeMNepaTypon NpuMeHeHns.

ToslWMHa NepBOro C/os onpeaenseTcs U3 ycnosus, 4Tobbl TeMnepaTypa Mexay obouMun cnosiMns, ¢ He
npeBbillasa MakCMMabHON TeMnepaTypbl MPYMEHEHNS OCHOBHOIO N30J1SLMOHHONO MaTepuana.

Ona nNnocko CTEHKU U UWAMHAPUYECKNX 06BEKTOB C AMaMeTpoM 2 M 1 bosiee Ana pacyeTa TOJILLMHBI
nepBoro caos npuMeHsieTcs popmyna

(B.21)

(4"3 _*"1,2:'
Bt = Pt | ———— |-
4F

Ilna BTOpOro cnos npuMmeHseTcs opmyna (B.18), B KOTOPYIO BMECTO 3Ha4YeHUA:, MOOCTABASACTCA #7.

Mpn pacyeTe UWMANHOPUYECKUX OOBEKTOB C AMAMETPOM MeHee 2 M - aHaJlIorMyHO OOHOC/OMHON
KOHCTPYKLNM N0 YpPaBHEHUIO

(B.22)

nB = 2Tf;\ml[wj| )

a7
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dit + 23
B KOTOPOM B =Hfrm, onpeaensioT BENYMHY In By, 3aT€M HaX04SAT A W TOJLUHY NepBOro c/os, M:
H
dy (B -1
8m:sl = 5 '

TonwmrHa BTOPOro cCJsioa onpeaenseTcs C Nnomollblo ¢opMynbl (B.19), B KOTOpPOW BMECTO 3HAYeHWUSi:,
NOACTaBNAETCS 3HAaYEHMe {3, @ BMECTO 5 - 5,

dml + 261&32

By =
2 d

]

OnpepnenuB In 8, HAXOOAT A5, @ 3aTEM TOJILLUHY U30JISLUN BTOPOro CJ10S, M:

by = Fm P27l (B.23)

w 2
PacyeT Tp86yEMOVI TONLWWMHbI TensjoBon n3onaunmnm no HOpMaTVIBHOI7I MNNAOTHOCTWM TenJaoBOro rnoToKa
MOXeT 6bITb BbIMNOJIHEH MeTOoO4OM nocJsieaoBaTes/ibHbIX I'IpVI6)'II/I)KeHVII7I. nOCﬂeJJ,OBaTeJ'IbHOCTb pacqua ansa

OAHOC/IOVHOW LUANHAPUYECKON KOHCTPYKLUMM CeaytoLas.

3apaBasicb Ha4vasibHbIM 3Ha4YeHMeM TOJIWMHBLI U30AALUun &y, M, onpenensieMoin TpebyeMon TOYHOCTbIO

pacyeTa, Hanpumep, 0,001 M, ¢ nomowhbi nocneposaTesbHbIX wWwaros 1, 2, 3, 4, ..., i ONa TOJNLWMNHBI
nlonaumnn: & =épl; 8, =482, 83 =83, ..., §; =i NPOM3BOAAT BblYMUCIEHMNE JSINHENHOW MAOTHOCTU TEMJIOBbIX
MOTOKOB ¢}; ¢7; ...; ¢} MO yPaBHEHUIO
i ﬁ-(ﬁs —ty)
41 = T _
1 R (B.24)
o (dy +2000) 2hg A

Ha Ka>xgoM ware BblYUC/EHUW i NPOM3BOAUNTCSA CpaBHEHUE qi C 3ajaHHbIM 3Ha4YeHnemMm HOPMaTUBHOIO
yOeNnbHOrro rnoToKa qf. Mpw BbINOJIHEHUN YCIIOBUSA

g1 —gf <0 (B.25)

BbIYUC/IEHUS 3aKaH4YMBAIOTCA, a HalgeHHas Benu4YuMHa 3=38; SABNAETCA WCKOMOW, obecnevymBatoLlein
3aZlaHHY0 BEJINYNHY TEMNJIOBbIX NOTEPD.

PacyeTHble NapaMeTpbl Npu onpeaeneHn ToNLWNHbLI N30AALMN N0 HOPMUPYEMON MJIOTHOCTU TEMJIOBOro
noToka crefyeT NpUHMMaTb no 6.1.1-6.1.6 HacTosWero ceoga Npasul.

B.2.1 (N3mMeHeHHasa pepakuunsa, N3m. N 1).

B.2.2 PacyeTr TOJILLNHBI H30IALNHN 1O 3a8aHHOMY CHH)XXEHHIO (NMOBbILLIEHHUIO) TeMnepaTypsl
BelecTBa, TPaHCIopTUPyeMoro Tpybonposogammu

Tpebyemoe nosiHoe TepMuyeckoe conpoTuBiaeHue msonsuuu &L =RrL + 2L Tpy6onposoma anvHom;, M,
nna obecneyeHnMs 3a[4aHHOrO CHWXKEHUA TemnepaTypbl TPAHCMOPTUPYEMOro MO HeMy BellecTBa OT
Ha4aNbHOW ¢, [0 KOHeYHOW ( npu pacxofe BewecTBa ¥, Kr/4, TennoemkocTbio ¢, KAxX/(kr-°C)
onpeaenseTcs U3 BblpaXkeHuii:

. &l - 36K
npum 2—%2:>2, o Bt (B.26)
fz "I £ -t
E H
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. e R
npwu BT 2, 2 , (B.27)

roe i, - pacyeTHaa TemrnepaTypa oKpy>xatllen cpeabl, °C.
Ina onpepeneHns TpebyemMol TOAWMHBI W30NALUWN 3y, M, MO HaWAEHHbIM 3HA4YeHWsM gt W RY
ncnonb3yeTcs popmyna

In By 5 = 2wk (R - RE). (B.28)

MpuHUMasa NpnbnmxxeHHble 3HavYeHus R, no Tabnuue B.3 n onpepensas no gpopmyne (B.28) n 5, HaxoaaT
BeMYNHY B 1 3aTeM no opmyie (B.20) TonwmHy nsonauum

dy (Bia-1
Omia = —

Pac4eTHble napaMeTpbl nNpun onpeageneHnn TONLWNHbI TEenao0BOM M30NAUUN MO 3adaHHOW Bean4YuHe

CHVKeHMs (MOBbILEHNS) TeMMNepaTypbl TPAHCMOPTUPYEMOro BeLecTBa NMPUHUMATCSA Mo 6.4 HaCTOsLLEro
cBOAA Mpaswul.

B.2.3 PacyeT To/ILMNHbI TeMJIOBOA U30NALNN 10 3a4aHHOH TeMnepaTtype HapyXXHOU MNoBepPXHOCTH
OnpeneneHne TOJLWWHBI M30A8UMM MO 3alaHHOW TeMnepaType €e Hapy>XHOW MOBEPXHOCTU i,
NPOW3BOAUTCA B TOM CJlyvyae, Korga U3onauns Hy)KHa Kak CpeficTBO, npefoxpaHsiollee ob6CcnyxnsatoLmia
NMepCcoHas OT 0XKOroB.

PacyeT TONWMNHBI TENJIOBOMN M30AALMN BbIMOJHAETCA MO dopmMynam:

Onda naoCKMX TenJion3onAaunoHHbIX KOHCprKLI,VII;I

P B — 8
- =M; (B.29)
oty Eg i)
015 LWIVHOPUYECKNX
drc(T + 20, L ~ig
hlB=]nT=2?c?\mRH — (B.30)
H n iy

rAe OpMeHTUPOBOYHOE 3HavYeHne BRI npuHumaeTcsa no Tabamue B.3.

_dg (B-1)
2

&

b2

PaccMOTpeHHbI MeTon sfIBNAeTCcs Npubnan>xeHHbIM. bonee ToyHble pe3ysibTaTbl MOryT ObiTb MOJYYEHBDI
METO[OM MnocsenoBaTesibHbIX NPUBAVIKEHNIA.

Pac4yeT BbiNoAHAETCSA Mo opmysie

In Maﬂ(d? + 2808
b—tg | dgr . (B.31)
[:H —zﬂ]l_ ) oh
3adaBasiCb HadasJibHbIM 3HaY€HMEM TOJLWWUHbI U30MAUNN &5, M, onpeaenseMblM TpebyeMon TOYHOCTbIO
pacyeTa, HanpuMmep, 0,001 M, nocneposaTesibHbIMK Waramn 1, 2, 3, ..., i 0Na TOAWMNH nUsonauun: & =aépl;
by =d8p2; 83 =48p3, ..., §; = 8 NPON3BOANTCHA BblHUCIIEHNE BEJINYUH:

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «Kogpekc: 6 nokoneHne» HTpaHeT



CM 61.13330.2012 TensioBas usonsumnsa obopynosaHusa n TpybonpoBofoB. AKTyannsnpoBaHHas pefakumus CHulM 41-03-2003 (c CtpaHunua 36
N3meHeHnem N 1)

CT1(CBog npasus) ot 27.12.2011 N 61.13330.2012

lMpumeHseTcs ¢ 01.01.2013 B3ameH CHul141-03-2003

i — & i — L L. — & i — L
BT[] == ..; |2—=]| noypaBHeHuwo (B.31).
T A e P R ty iy ),

by ~ig

o H

Ha Ka)XgoMm ware BblMUCAEHUN i MPONU3BOANTCS cpaBHeHme[ "
T CH

Iy ~ig
C 3aaHHbIM 3Ha4YeHVnem |—| .
i P

Mpw BbIMNOJHEHNN YCIIOBUSA

ot | (@] o, (B.32)
A N L

BblHNCJIEHNA 3aKaH4YMBalOTCA, a HaVIJJ,eHHaﬂ BeJZIn4NHa 51- =5gi ABNAETCA C TOYHOCTbIO OO0 1 MM 3aﬂ,aHHOM,
obecne4yunBatoen Tpebyemyio TemMnepaTypy NOBEPXHOCTU U30NALMUN.

PacyeTHble mapameTpbl MpW pacyeTe TOJLWMUHbI TEMA0BOWN M30MAUUMM NO 3afaHHOW TeMmnepaType
MOBEPXHOCTU MPUHUMAKTCA Mo 6.7.

B.2.4 PacyeTt TOJILLUMHBI H3O0JIALNN, NMPE[OTBPaLLaloLIedl KOHOEHCaU IO BJ1aru u3 Bosayxa Ha ee
NoOBEepPXHOCTH

JaHHbI pacyeT NPOU3BOAUTCS AJiA M30JMPOBAHHbIX OOBEKTOB, PACMONIOKEHHbLIX B MOMELLEHUSX W
cofep)XalMx BelecTBa C TeMNepaTypor HXe TEMMNepaTypbl OKPY>KaloLLero Bo3ayxa.

B >Tom chnydae wm3onauus pJosmkHa obecnedymBaTb Tpebyembli  pacyeTHbIR nepenag  MexxAay

TeMrnepaTypaMu Hapy>XHOro BO34yXa W MOBEPXHOCTbIO MU30NAUUN (i, —f;), MPU KOTOPOM WCKOHaeTCA
KOHOeHcauwus Bnarv us sosayxa (tabnunua B.4).

Tabnnua B.4 - PacyeTHbIN Nnepenag ¢, —¢;, °C

&, °C OTHOCUTesNIbHas BJIaXXHOCTb Bo3ayxa #, %
40 50 60 70 80 90
10 13,4 10,4 7,8 5,5 3,5 1,6
15 14,2 10,9 91 5,7 3,6 1,7
20 14,8 11,3 8,4 5,9 3,7 1,8
25 15,3 11,7 8,7 6,1 3,8 1,9
30 15,9 12,2 9,0 6,3 4,0 2,0

PacyeT BbInosIHAETCA NO popMyiam:

0719 NJIOCKOW NMOBEPXHOCTK

—_)); (B.33)

AN UMNHOPUYECKON NMOBEPXHOCTU

I _fn~ &% .1 _ L~k
= In B=2 -
Re = ThR) m BRI TR (B.34)

H I

Tpebyemas TosLWMHA U30aAUUN ONpesensaeTcs Nno MeETOAUKE, N3J10)KEHHON B B.2.3.

B pacyeTax TemnepaTypy Hapy>XHOW cpefbl z, CnenyeT MPUHMMaTb PaBHOW TemriepaType Bo3AyXa B
NMOMELLEeHNN.

TemnepaTypy BHYTPEHHEN Cpefnbl ¢, 1 OTHOCUTESNIbHYIO BJIa)XHOCTb BO34YXa B MOMELLEHWN # MPUHUMAOT
B COOTBETCTBUMN C TEXHUYECKUM 3a4aHNEM Ha MPOEKTUPOBaHMe.

KoahnUMEeHT TensooTAaum K Hapy>XHOW NMOBEPXHOCTU U30JIALUNN e, NMPUHUMAETCS OJ18 NMOBEPXHOCTEN
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C HU3KUM KO3I(P(PUUMEHTOM n3nyvyeHusa - 5 BT/(M2:-°C), Ona NoBepxXHOCTEN C BbICOKUM KOIMNPULNEHTOM
nsnyyenumsa - 7 Bt/(m2-°C) (cM. npumedaHme K Tabaunue B.2).

B.2.5 PacyeT TenyioBo# U301UNHN NaporipoBO[OB M0 3af4aHHbIM napamMeTpaM napa
[0na napornpoBOAOB HaCbILEHHOro napa 3ajaHHbIMW NapaMeTpaMn ABNAIOTCA AaBJieHue, TemnepaTtypa 1
jonyctuMmas [0S KOHAeHcaTa B naponposofe. ToJiWMHa TernJjoBorW M30M8UMM pacCHYUTbIBaeTCcs Mo
cnepytouien opmyne

(B.34a)

I —
fn3=fnd?=2n.lm (5 fﬂ)l’P&C‘I_ 1 ’
dx K pomiom il ™

roe Ky - HONYCTUMOE KOSIMYECTBO KOHAEHCATa No AJIMHE MNaponpoBoaa, Kr/c;

Loy~ PACYeTHas [MHa NapornpoBoAa, MPUHMMaeMas C y4eTOM TersioBbiX MOTEpb 4Yepes Oornopsl,
apMaTypy 1 hiaHUeBble COeANHEHNSA, M;

form - CKPBITAA TeNoTa KoHAeHcauum, KOx/Kr.

[lna napornpoBoAOB MeperpeToro napa 3aAaHHbIMU MapaMeTpamMu SBJAITCA HadallbHble U KOHEYHble
TemnepaTypa 1 AaBJieHWe napa 1 AoMNycTMMoe najeHne TeMnepaTypbl No AJMHe naponpoBoaa. Tpebyemas
TONLWMHA TEMNJIOBOW U30/1SLINM ONpeaenseTcs no cieaylollen popmyne

s P —r L
fn3=fn‘%=2n-1m _(m:,{ _;i(pa“ —{ ICT+ IMJ : (B.346)
oy LS R [ = S Lr S
HAY FOH
rueggpz% - CcpeoHAs TeMmnepaTypa Mapa B MNaponpoBofe, paBHasa cpeaHeapudpMeTnyeckKoMy

3HAYEHMIO Ha4YaJIbHOM N KOHEYHOW TemnepaTypbl napa, °C;

{81, ;R - ynefibHas 3HTaNlbNns Napa, COOTBETCTBEHHO, B Havasle U KOHLLe NaponpoBoaa, onpeaenseMas

no Tabnauuam TepMOAMHAMMYECKMX CBOWCTB BOAbI M BOASIHOrO Mapa Mpu 3afaHHbIX TemnepaType u
[aBJieHUN NeperpeToro napa B Havyasle 1 KOHLEe naponpoBoa, KOXX/Kr;

Gap- MACCOBbLIN pacxof napa B NaponpoBoAe, Kr/c;
dgr- BHYTPEHHUI AMaMeTp Naponposoda, M.

YpaBHeHus (B.34a), (B.346) pewatotca MeToAOM nocsefoBaTefibHbIX Mpubnavxennn. TonuwmHa
n3onaunm &, BbldmMcngeTcsa no gopmyne (B.20).

B.2.6. Pac4eT Tens10Bo# U30JIA4HNN C Li€JIbIO NPefoTBPaLyEHN KOHOQEHCaLUNN BJlaru Ha BHYTPEeHHUX
NMOBEePXHOCTAX ra3oxono0B

Ona ra3oxonoB MpPsSIMOYroJsibHOrO CeYeHUs U UWINHOPUYecKkux, AuameTpom 6onee 2 ™M, pacyeT
TpebyeMon TONLWNHBbI N30MALMN BbIMOJIHAETCS Mo (hopMyJie

By = | 2T 1 (B.348)
OﬂBH@B_f’BH Cly

roe (£ - TeMnepaTypa BHyTPEHHeN NoBEpPXHOCTU CTEHKM ra3oxoaa, °C;
Oy - KO(PPMUMEHT TENI00TAAYN OT rasa K BHYTPEHHEN MOBEPXHOCTU CTEHKWN ra3oxona, BT/(v2-°C);

Ona rasoxonos ouaMeTpoM MeHee 2 M, pacyeT BbIMNOJIHAETCS Mo gopmye

InB = 2m. A, (=) 1 (B.34r)
* CIBHM;;(zB_z:; aﬂmm '
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rae g°% - BHyTPEHHUN AnameTp CTeHKU ra3oxoaa.

TemnepaTypa BHYTPEHHEW CTEeHKM ra3oxoha YCTaHaB/MBAeTCA B TEXHMYECKOM 3afjaHunM Ha
NPOeKTUpPOBaHMe TEMI0BON M30SUUN B 3aBUCMMOCTU OT TemnepaTypbl U BAa)XHOCTU TPAHCMOPTMPYEMOrO
rasa. BbimageHne KoHOEHCaTa M3 rasa, NpoTeKalowero B ra3oxoge, MNPOUCXOOUT Mpu yC/OBUW, YTO
TeMrnepaTypa BHYTPEHHEN CTEHKM ra3oxoda OKa3biBaeTCsA HMXKe, 4YeM TeMnepaTypa KOHOEHCaUMn BiAarn us
rasa ("Todyka pocbl") Npun 3agaHHOW ero TeMnepaType W BJAa>KHOCTW. MNO3TOMy pacyeTHas TemnepaTypa
BHYTPEHHEN CTeHKM rasoxopa I npuHuMaeTcs Ha 2°C-3°C Bbllle TeMmnepaTypbl KOHAeHcaumm ("TOYKM

POChI") Loy MNPV 3aAHHON TEMMEPATYpPe U BAAXXHOCTU TPAHCMOPTUPYEMOrO rasa.

KoshunumeHT TennooThauu o, pPacCYNTbIBAETCH MO 3MMAUPUYECKUM (KpuTepuasbHbiM) opMynam

TennoobmeHa npun BbIHY)XXAEHHOM AOBUXEHWUN T[a3a (>kmaokocTun) B pr6ax N KaHanaX MnpaMoyrojibHoro
ce4yeHnda B 3aBUCMMOCTU OT TeMnepaTypbl N CKOPOCTUN OBUXXEHNA Fa3a N peXnmMa TedeHunsd, onpenensdaemMoro
OTHOLWleHneM O/IMHbI ra3oxoda K ero AnamMmeTpy.

Mpn TypbyfeHTHOM pexxnme OBMXXEHUS Fra3a B ra30Xo4e PacyeT o, BbINOJHAETCS No hopmyne

Nu=0021. 8" 508, (B.34pn)

roe Nu:aB“T'd - KpuTepuin HyccenbTa;

ool
v

Ro = - KpuTepuin PenHonbAaca;

Fr="- kpuTepwit MpaHATNS;
v

w- CKOPOCTb OBUXXEHUA rasa B razoxone, mM/c;
d - ANaMeTpP TDY6OI'IpOBO)J,a VNN 3KBUBAJIEHTHbIN ANaMeTp KaHala, M;

A, ¥, & - COOTBETCTBEHHO, KO3(hPMUMEHT TennonposogHocTn [BT/(M-K)], KnHemaTtnyeckasa BA3KOCTb (N2
/C) U Ko3hPULNEHT TemMnepaTypornpoBOAHOCTU ra3a (M2/c), NpuHMMaemble Mo Tabnuuam GU3NYECKUx
CBOWCTB ra3os.

Mpn NnaMmMHapHOM M MEPEXOOHOM peXuMax TeyeHUs rasa (Mpu OTHOLIEHMW OJINHbI ra3oxoha K ero
anameTpy - I/id MeHee 50), K KOahMuMeHTy TenaooTAauYn ¢, BBOAUTCA MOMNPaBOYHbIN MHOXUTeNb £=1,3
npwv 3HayYeHnn jid =1,0-10 n £=1,1 npun 3HavYeHun i;4 =10~ 50.

YpaBHeHune (B.34r) pewaeTca MeTOAOM NocCAefoBaTeslbHbIX MNPUBAMXKEHUR. TOoNWWHA W30AALUNN &y
Bbl4McaseTcs no copmyne (B.20).

B.2.7 PacyeT TenjioBo# M301aUuNN TPYyOONpPoOBOAOB C Lesibio NPeaoTBpaLleHNns 3aMep3aHns
cogep xaLyencss B HUX XHOKOCTHU MPU OCTaAHOBKe ee N BHKEHHNA
PacyeT TonAWMHBLI nsonaumn Tpybonposona No 3afaHHOMY BPEeMEHU OTCYTCTBUA ABUXKEHUSA XUOKOCTN L
OCHOBaH Ha ypaBHeHWW TennoBoro HanaHca, B COOTBETCTBUM C KOTOPbLIM TErMao, akKKyMysMpoBaHHOe B
XXUAKOCTW, W Ternno, Bblaenswoweecs MNpuM 3aMep3aHuM HEeKOTOPON HacTu XUAKoCcTu (25% ceyeHus
TpybonpoBoga), NpupaBHMBAETCA KOJIMYECTBY Tenjna, OTAaBaeMOro M30/MpoBaHHbIM TpybonposBoaom B
OKPY>KaloLLYIo cpefy 3a nepuop OCTaHOBKMW ABVXXEHUS XUAKOCTH.

Mpouecc TensoobMeHa MNpu OXJIAaXXAEHUW U 3aMep3aHuU XUOKOCTM B TpybonpoBoae SBIASETCS
HecTaunoHapHbIM. PacyeT Tpebyemoi B 3TOM CJiydyae TOJILLMHbLI TEMJIOBOA MU30AAUMN C AOCTAaTOYHOW AnsA
NHXXEHEPHOW NMPaKTUKN CTEMeHb0 TOYHOCTU BbIMOJIHAETCSA Mo QopMyJsiaM CTaLMOHapHOro TenaoobmMeHa.

TosWMHA M30JISILMOHHOIO CJ1I05 onpegenseTcs no opmyne
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H3

an:mZ%:2ﬂ%(Ré_Ri)=

H

, (B.34e)
36EZ 1
=Zn . -
A 2ty — L) PPyl — VorPerfer) _ 02505057y T

ty +t, — 2y t — iy

rae ig - TeMrnepaTypa XUAKOCTW A0 OCTaHOBKU ee ABunxXeHus, °C;

- TemnepaTypa 3amMep3aHuns xuagkocTu, °C;

iy - TeMnepaTypa oOKpy>katowiero sosayxa, °C;

Z - 3ajaHHOEe BPEMS OCTaHOBKU OBUXXEHUS XULKOCTH, Y;

V- 00beM XNAKOCTU, M3 ;

Pg - MIOTHOCTb XUAKOCTU, KI/M3;

£g - YOENbHAA TEeNJN0eMKOCTb XXNAKOCTU, KOX/(Kr-°C);

.- 06bbem MaTepuana CTeHKn Tpybonposona, M3;

Per- MIOTHOCTL MaTepuaaa CTEHKU, Kr/M3;

e - YAEJIbHAA TEMJIOEMKOCTb MaTepuana cteHkun, KO/ (kr-°C);

0,25 - ponycTuMasn 0ons 3aMep3aHuns Xnakoctun (25% ot obbema);

7y - CKpblTas TenaoTa 3amMep3aHnsa XULKoCTN, KOXK/Kr;

& - KO3(PUUNEHT, yY4UTbIBAOLWNIA NOTEPU TeMJa Yepes onopsbl.

YpaBHeHne (B.34 e) pelaeTcss MeTOAOM MNOCAenoBaTeNIbHbIX MNPUOAMXKeHNA. TONWMHAE W30NALNN by,
Bbl4McaseTcs no copmyne (B.20).

B.2.5-B.2.7 (BBepneHbl gonosHuTenbHo, N3m. N 1).

B.3 PacuyeT TenJioBO#A u3onauum TpybonpoBoaoB TeNNOBbIX ceTen
B.3.1 HanseMmHasa npokiagKa

TennoBble MOTEPU Yepe3 WU30JAMPOBAHHYID MOBEPXHOCTb Mnojatwmx n obpaTHbix Tpybonposonos
TENsOBbIX CeTeln npu HaA3eMHOW MpoKnagke, MPU W3BECTHOM TOJWMHE un30naummn é,, M, cnepyet
onpenenatb no dopmyne (B.17), a TepMuyeckme conpoTuUBNeHUs, Bxogawme B 3Ty gopmyny, - no (B.6). B
KayecTBe TeMmnepaTyp BHYTPEHHEN W Hapy>XHOW cpen t, Wi, MNPUHMMAIOT pacyeTHble TemmnepaTypbl
TEMNJIOHOCUTENSA N OKPYXKaloLlero BO3Ayxa, a KoadppuumneHT TensiooTnaun «, - no Tabnuue B.2.

Mpn onpepeneHun TONWUHBI K30aauMn  TpybonmpoBOAOB TEMJOBbIX CeTel N0 HOPMUPOBAHHbLIM
3Ha4YeHUAM NAOTHOCTU TEenJoBbiX MOTOKOB OT Mojatlowmx M obpaTHbIX TensonpoBOAOB WCMOJb3yeTCs
MeTOoAVKa pacyeToB, U3JI0OXKeHHaa B pa3gene B.2.1. lNMpu 3ToM pacyeTHble TeMnepaTypbl TEMNJOHOCUTENS B
nopawowem n obpatHom Tpybonposone npuHuUMatoT no Tabnmue B.5.

Tabnuua B.5 - CpeaHeronosble TemrnepaTypbl TEMNJIOHOCUTENS B BOASAHbIX TEMJI0BbIX ceTax, °C

Tpyb6onposoa PacyeTHble TemnepaTypHble pexumsbl, °C
95-70 150-70 180-70
Mopatowmn 65 90 110
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|O6paTHbIi | 50 | 50 | 50 |

PacyeTHylo TemnepaTypy Hapy>XHOW cpefbl MPUHMMAKT: NpU KpyraorognyHonm pabote TensoBon ceTtu -
cpefHeronoBylo TeMmrnepaTypy Hapy>XHOro Bo3gyxa, npu paboTe TONbLKO B OTOMNUTESbHbLIA Nepuopg -
CpefHol0 TeMnepaTypy OTONUTENIbHOro nepuoaa. PacyeTHbln KOIhPUUNMEHT TennooTaauum «, - No Tabnnue
B.2.

B.3.2 lNonszeMHasa npoknagKka B HEMPOXOAHbIX KaHaslax

TennoBble MOTepU  Yepe3  M30JIMPOBAHHYI  MOBEPXHOCTb  ABYXTPYOHbIX  TEMOBbIX  CETen,
NPOKJafblBaeMbIX B HEMPOXOAHOM KaHasie LUMPUHOWN & W BbICOTOW i, M, Ha rnybuHe &, M, OT NOBEPXHOCTU
3eM/IN [0 OCK KaHasla onpefenstoTcs no popmyne

I L, L _ w4l
dia =af tay = (B.35)
FAH +RI‘p
TemnepaTypa BO34yXa B KaHaJe iy, onpeaenseTcs no copmyre
L5 + g2 + Iy

Rii *Re  Rgn *Rp Ry * RE

b = 1 —, (B.36)
+ +
Rar* R Rug *Rb R * FR
1 A+ 2 1 1 dy + 28,

roe Ry = ‘In ml, Ris = In wt, B.37
0 i) 2%)‘113 dl 072 2?0‘14:3 dg ( )

I 1 L 1
—— Ry ———————; B.38
M Dma(d 28,0 % 2w (dy +28,) (B.38)

1
R =—
2Bk, (B.39)
Tty
btk

30€eCb 4i, ¢f - NMMHeNHbIe NNOTHOCTY TeMNI0BOro NOTOKa OT NoAatoLero n obpaTHoro Tpybonposonos, BT/m;

di, d3 - HAPY>KHble AnameTpbl NogatoLlero n obpaTHoro TpybonpoBoaos, M;
i1, Ly - TEMMNEpaTypbl Noaatollero n obpaTHoro Tpybonposonos, °C;

X- KO3a(pnUMEHT BONONHUTENbHbIX MoTepb (Tabnanua B.1);

RL, RL, - TepMunyeckue conpoTvBneHus nsonaummn nogatouiero n obpatHoro Tpy6onposoaos, M-°C/BT;

RL, RL - TepMuuyeckne cOMpPOTMBNEHMS TennooTAa4e OT MOBEPXHOCTW U30/1AUMM MOAAIWEro u
obpaTHoro TpybonpoBsoaos, m-°C/BT;

R - TEPMMYECKOE COMPOTUBIEHNE TenJooTAa4ve OT BO3ayXa K NMOBEPXHOCTU KaHana, M-°C/BT;

%, b - BbICOTa M WMPUHA KaHasa, COOTBETCTBEHHO, M;

o, - KO3(hnUuneHT TennooThnaun B KaHasne, NpuHMMaeTcs paBHbiM 11 BT/(M2:°C);

}ye - TENJIONPOBOAHOCTb U30NALMN B KOHCTPYKLUMK, BT/(M-°C);

Bty Dz - TOJILWMHBI M3071UMKN Nofatowero n obpaTtHoro TpybonpoBonos, M;
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£r,- TEPMUYECKOE CONPOTUB/IEHWE PYHTa, BT/(M:°C), onpefensercs no gopmyne

0,25
In 3,5£ A
I

RE = ; (B.40)
F b
[5’?+0’5E]}‘TP
Amp - TEMIONPOBOAHOCTL rpyHTa, BT/(M-°C), Tabnuua B.6.
H - rnybuHa 3an0>XeHus, paccTosaHue oT ocn Tpybbl 4O NOBEPXHOCTU 3eM/n, M.
Tabnnua B.6 - Tena1oNpoBOAHOCTb FPyHTa
Bup rpyHTa CpefHsa NJIOTHOCTD, BecoBoe BnarocogepxxaHue Kos(ppuumeHT
Kr/m3 rpyHTa, % TennonpoBogHocTn, BT/(M-°C)
Mecok 1480 4 0,86
1600 5 1,11
15 1,92
23,8 1,92
CyrnvHok 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
MMMHUCTBIN 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

PacyeT TpebyeMon TOJILLMHbI TEMJIOBON M308UNUN MO HOPMUPOBAHHOM MJIOTHOCTX TEMJIOBOr0 MOTOKa B
3aBNCMMOCTU OT TEXHMNYECKMX TpeboBaHN MOXKET BbINOJIHATLCA B ABYX BapuaHTax:

a) no HOPMaTUBHbIM JINHEMHbIM MJIOTHOCTSM TErnJioBOro ‘3'_11 MOTOKa I/I(le, 3aaHHbIM OTAE/IbHO [ONA

nofatowero n obpatHoro Tpybonposoaa, B 3TOM CJly4ae ONpenenseTcs TOJWUHa U30aauMn oNns Kaxkaoro
Tpybonposoaa;

6) N0 CyMMapHON HOPMaTWUBHOW JINHENHOW MJIOTHOCTWM TEMJIOBOrO MOTOKa OT nogatkouwero n obpaTHoro
TpybornpoBopa -, B 3TOM cjy4ae onpefensieTcs TOAWMHA W30AsSLUKM, OAMHAKoBas Ans oboux
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TpybonpoBoaoB.

PacyeT TONWMHBI U30NALUN NO HOPMATUBHLIM JIMHENHbLIM MAOTHOCTAM TernJlioBOro NnoTOKa, 3afaHHbIM
oToesbHO Ana nojawouwero -zt u obpaTHoro -z} TpybonpoBOAOB BLINOSHAETCA B C/eayloLlen
nocnenoBaTeNIbHOCTW.

Ha nepBomM 3Tane paccyMTbIiBalOT TeMrnepaTypy B KaHasie no popmyne
e =t + K gl * 03 ) (R + R (B.41)

3aTeM N5 Ka)kgoro TpybonpoBoAa BbIYUCASIOTCS 3HAYEHUS In B; U In By MO hopMynam:

I B =2x&w[@—ﬂlﬁ : (B.42)
q1

n B, =2x>\m[@—ﬂé , (B.43)
]

rae NpubavKeHHble 3HaveHnsa rL v RL npuHumatoTcsa no Tabanue B.3.
Janee, nocne BbIMUCNEHUS B W B4, No opMyne (B.20) paccunTbiBatoT Tpebyemblie TONWUHbI N309LNUN
nns nogatoulero n obpaTHoro TpybonpoBonos, obecneymBatoLllie HOPMATUBHbLIE INHENHbIE MOTepun Tenna:

_aB -, daB D

Smsl 5 27 5

PacyeT TONWMHBLI M30/9UMM Nofatowero n obpaTHoro Tpy6onpoBOAOB MO CyMMapHOW HOPMAaTMBHOW
JMHEMHON MNJIOTHOCTU TEMNJ0BOr0 MOTOKa - /5, BT/M, BbINOAHSAETCA METOAOM MOC/AeL0BaTEebHbIX

npubnmxerHnn (metonom noabdopa).

Ha nepBom 3Tamne 3a[aloTcs HavdasibHbIM 3HAYEHNEM TOJLWMHbBI U30NAUNN 8y = S4n = 83, OOMHAKOBOW Os
nogatuwero u obpaTtHoro Tpybonposogos, U no dopmynam (B.36)-(B.39) paccunThiBatoT TeMrnepaTypy B
KaHasne. 3aTtem no opmyne (B.35) BbIHNCAAT CyMMapHYO JIMHENHYIO MAOTHOCTb TEMJIOBOr0 NOTOKA gfz.

Mony4yeHHOEe pacyeTHOEe 3Ha4YeHMe CpPaBHUBAKT C HOPMATUBHOM JIMHEMHOW MNJIOTHOCTbLIO TEMJIOBOro
noTtoka no Tabnuuyam 8, 9.

Ha BTOpOM >Tane yBe/M4MBaOT WM YMEHbLAT TOJIWNHY M30AAUMN B 3aBUCUMOCTU OT pe3dysbTaTa
CpaBHeEHNA W NOBTOPAKT pacyHeT B TOM >Xe mnocnepoBaTesibHOCTM L0 nony4yeHmnsa HOBOIro pacydeTHOoro

3HAYeHNs - gi;.

PacyeT NOBTOPSIOT A0 Tex Mop, MOKa pacyeTHoe 3Ha4yeHue MIOTHOCTW TerJiIoBOro MoToka -gf, OyaeT
OT/IMYATbCA OT HOPMATMBHOIO 3HAYeHWs - 75, Ha 3aAaHHYyl CTeneHb TOYHOCTU pacyeTa, HamnpuMmep, He

6onee, 4yem Ha 1%. MNocnenHee 3HayeHue &; MPUHMMAETCA B KAadyeCTBE PaCYeTHOW TOJIWMHbLI TEenJoBoW
nsonauun onsa nogatowiero n obpatHoro Tpy6onposooosB.

Mpn pacyeTe TenJoBOWN M30AALUN OBYXTPYOHbIX TEMOBbLIX CETEN B HEMPOXOAHbIX KaHaslax pacyeTHYIo
TeMnepaTypy TEMJIOHOCMTENS B Nodatolmx 1 obpaTHbIX TpybonpoBoaax npuHMMaoT rno Tabavue B.5.

PacyeTHylo TeMnepaTypy Hapy>XHOW cpelibl MPUHUMAOT PaBHOW CPedHEerofoBOl TemrepaType rpyHTa
Ha rnybuHe 3ano0xxeHuns TpybonpoBoaa.

KoadhpmumeHT [AOMNONHUTENbHBLIX TeEMOBbIX MNOTepb ¥ NpU pacyeTe TONWMHbI  W30J9UUN  NO
HOPMMPOBAHHOW MJIOTHOCTW TEMJJI0OBOr0 NOTOKa NPUHUMAETCS paBHbIM 1.

Mpn paccTosiHUM OT MOBEPXHOCTW FpPyHTa [0 nepekpbiTua KaHasna 0,7 M N MeHee 3a pacyeTHYlo
TeMrnepaTypy Hapy>XHON cpefbl AO/DKHA NMPUHUMATLCA Ta »Xe TeMnepaTypa Hapy>XHOro Bo3gyxa, 4To 1 npu
Hag3eMHOW Npoknajke.
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B.3.3 NMon3emHas beckaHa/lbHas NpPoKaagKa
Tennosble noTepun TpybonpoBoAOB AOBYXTPYOHbIX TemnjoBbiX ceTen 6GecKaHasnbHOM MNpPOKNALKM,

PaCMNONOXKEHHbIX B FPYHTE Ha OAWHAKOBOM PacCTOSAHUM OT MOBEPXHOCTU A0 ocu Tpyb &, M, onpenenatoTcs
no popmynam:

;o B+ B~ ~tRy

. s : : (B.44)
(RE) + RED(RE, + RE ) - A2
i —f RI‘ +RK — (& — £ R
q% _ (tx2 LH)( 1:1 Zpl) l:Kzal H)z 0 £ (B.45)
(Rigz + Rep2)(Rigt + Rep1) ~ R
qu=qli+q21’ (B.46)

roe Ry - TepMU4ecKoe CONpoTUBIEeHUe rpyHTa npu beckaHanbHOW npoknanke, m-°C/BT, onpeaenseTcs no
dopmyne

2
R . A (B.47)
2mhy, | d d

rae 4 - Hapy>XHblil uamMeTp U30aMPOBaHHOro Tpybonposoaa, M; nogatowero - 4;, 0bpaTHOro - d;;
Arp - TENJIONPOBOAHOCTL rpyHTa, BT/(M-°C);
H - rnybuHa 3anoxxeHus (paccTtosiHMe oT ocu Tpyb 40 NOBEPXHOCTU 3EMAIN), M;

Ry- TepMmmnyeckoe conpoTumsrieHne, obycnoBsieHHOe TenJioBbIM B3amMopencTemeMm aByx Tpy6, m-°C/BT,
onpenenseTcs U3 BblpaxeHns

2
2H

Hia

2?(.}\.[.P

In, 1+

, (B.48)
RD =

roe K1,2 - PaCCTOAHNA MeXay 0CAMU pr6 Mo roOpn3oHTaJin, M.

OcTanbHble 3HayeHus BennyuH B (B.44), (B.45) Te Xe, 4To u B dopmyne (B.37) ona kaHasbHOM
NpPOKIanKM.

Tak e, Kak npu Npokjagke ABYXTPYOHbIX TEMJIOBbIX CETEN B MPOXOAHbIX KaHaslax pacyeT Tpebyemon
TONWMHbI TEMJIOBON M30AAUMN MO HOPMUPOBAHHOW MNOTHOCTU TEMI0BOr0O MOTOKA B 3aBUCUMOCTU OT
TexHNYecknx TpeboBaHNn MOXET BbINONHATLCS B ABYX BapuMaHTax:

a) M0 HOPMaTUBHLIM 3HAYEHUAM JIMHENHON NIOTHOCTU TEMJI0BOro NOTOKa 7t U 74, 3alaHHbIM OTAE/IbHO
ANns nonatouero n obpaTHoro Tpy6onpoBoaoE;

6) Mo cymMMapHON HOPMaTUBHON JIMHENHON NJOTHOCTM TEMJIOBOrO MOTOKa OT MogarLero n obpaTHoro
Tpy6onpoBoAaos - .

PacyeT TOAWMHbI wm3onaumMm TpyboNMpoBOOOB TenJoBbLIX ceTen 6eckaHallbHOM MNpPOKAagKu Mo
HOPMaTMBHbLIM 3HAYE€HUAM JINMHENHOW MAOTHOCTW TEMJI0BOr0 NOTOKA, 3aA4aHHbIM OTAE/bHO ANA MoAatowero
7t W obpaTHoro z} TpybonposoAa BLINOAHAT MO hopMyaMm:

I di + 285 _ 2Tt |ty iy -5 Ry B

dy ;\rp = g1 fi’_lL

Rept | (B.49)
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1 ALt 28 _ 27 hep £y £y ~FL Ry _
d3 J'“‘r'p = P2 @21'

B . (B.50)

dy + 28 do + 28
1 m3l U B2 _ =2 Hid ,
¢ dy
N3014UNN TaK XXe, KaK 1 on4d KaHaJIbHON NPpoKNagKwn B pasgene B.3.2.

Onpegenune ¢ nomouwbio (B.49), (B.50) 3HayeHusd & = BbIYNCIAKT TONLLMHbI

PacyeT TOAWMHBLI M30a59uMn Nnogawwero n obpatHoro TpybonpoBoAoOB ABYXTPYOHbIX TENJOBbIX CeTen
6eckaHaNbHON NPOKIAAKM MO CYMMapHO# HOPMATMBHOW JIMHENHOW NJIOTHOCTU TEMI0BOro NOTOKa 7k, BT/M,
BbIMOJIHAETCA METOL0M NocsiefoBaTeNbHbIX NpubanxeHuin (MetTogom nogbopa).

Ha nepBoMm 3Tane 3a[atoTcsa HavdasibHbIM 3HAYEHNEM TOJNLWMNHbBI U3ONAUNN &y = Syn = 8, OONHAKOBOW AN
nogatmowero mn obpatHoro TpybompoBogoB, n no ¢opmynam (B.44)-(B.46) paccuyuTbiBalOT CyMMapHYo
JINHENHYIO MAOTHOCTb TEMJI0BOro NOTOKA gﬁz.

MonyyeHHOe pacyeTHOE 3Ha4YeHue CpaBHUBAT C HOPMATMBHOMN JIMHEMHOM MJIOTHOCTbLIO TENJ0BOro
noToka z% (no Tabnuuam 11, 12).

Ha BTOpOM >Tane yBe/M4MBaOT WM YMEHbLIAT TOJIWNHY M30A49UMN B 3aBUCUMOCTU OT pe3ysbTaTa
CpaBHeEHNA W NOBTOPAKT pacCyHeT B TOM >Ke mnocnepoBaTesibHOCTU L0 nony4yeHmnsa HOBOIro pacydeTHoro

3HaYeHus gi,.

PacyeT MOBTOPSAOT A0 TeX Mop, MoKa pacyeTHoe 3HayeHue MIOTHOCTW TEenJoBOro MoToKagl, OyaeT
OT/IMYATbCA OT HOPMaTWBHOIO 3HauYeHus 7, Ha 3alaHHyl CTerneHb TOYHOCTU pacyeTa, Hampumep, He

6onee, 4em Ha 1%. MNocnenHee 3HayeHue &; MPUHMMAETCA B KAa4yeCTBE PACYeTHOW TOJIWMHLI TEenJoBoW
nsonauun ons nogatowero n obpatHoro Tpy6onpoBoaosB.

PacyeTHble mapameTpbl TEMJOHOCUTENSA M Hapy>XXHOW cpenbl AN pacyeTa M30/sauum TpybomnpoBoaoB
OBYXTPYOHbIX TEMNOBLIX ceTel HeckaHanbHON NPOKAAAKM MPUHUMAOTCA TaKUMUM XKe, KaK U B HEMPOXOLAHbIX
KaHanax.

B.4 PacueT TensioBo# usonsuum Tpybonposopnos, oborpesaeMbix NapoBbIMU MU BOOAHLIMU
cCnyTHUKaMMU
B.4.1 O6wyme nosoxxeHuns
B.4.1.1 MpoekTupoBaHMe cucTteMbl oborpeBa TpyboONpoBOAOB C MAPOBBLIMU WM BOAAHLIMU CMYTHUKAMU
OCYLLEeCTB/ISeTCA Ha OCHOBaHWUM TEXHOJNIOrMYecKMx TpeboBaHWN K KOHKPETHOMY O00BbeKTYy U TexHUKo-
3KOHOMUWYECKNX pacyeTos.

Beibop 4mcna u gmameTpoB oborpeBaloliyMx CAYTHUKOB, CUCTEMbl WX TernJoCHabXXeHns ”n CXeMbl
NOAKJIIOYEHNS OCYLLEeCTBASETCS Ha OCHOBAHMWM pe3ysibTaTOB TEMJIOBOr0O W rUApPaBiNYECKOro pacyeTa
cuctembl oborpeBa C  y4eToM BuAa TEMJIOHOCUTENS, MPOTSHXKEHHOCTM oborpeBaemMoro y4yacTka,
pacrosiaraemMoro AaBJIEHUS B CUCTEME TEMNI0CHAbXKeHUA 1 ApYrux akTOpPOB.

MpoekTupoBaHMe TEeMnJoBOM M30AAUMM TPybOMNPOBOAOB CO CAYTHMKAMW BbIMNOJIHAETCS Ha OCHOBaHWUMU
TEeXHOJIOrnyecknx TpeboBaHUIN C y4eTOM pPacrnosioKeHUss 06beKTa, KOHCTPYKTUBHBLIX U TEXHOMOrM4eCcKnx
napameTpoB oborpesaemoro TpybonpoBoga 1 oborpeBalLlMX €ro CNyTHUKOB, pPacyeTHbIX MNapaMeTpoB
OKpy>KatoLlen cpeabl.

B.4.2 PacyeT Teny1oBo# U3019unu TpybonpoBoaoB, ob6orpeBaeMsblx rnapoBbIMU UJTH BOOAHbIMH
cnyTHUKaMu
B.4.2.1 TennoBas n3onsumna npegHasHavyeHa ans obecneyeHus 3afaHHON TeMnepaTypbl TEMNJIOHOCUTENS
B N1lo6OM ceveHun no aanHe Tpybonposoaa Npu ycioBun 6€30CTaHOBOYHOIO ABUXKEHUSA TEMNJIOHOCUMTENS.

MeToavka pacyeTa peanmsyeT CaefylLlylo @uU3nM4yeckyio Moaenb TenanoobMeHa cnyTHUKa C
TpybonpoBoAOM 1 TEMNON30AALNOHHON KOHCTPYKLMN C OKPY>XatoLlen cpenon:
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- TenJio OT CNyTHMKa nepepaeTcss BO3AyxXy B MNPOCTPAHCTBE, OrpaHW4YeHHOM TEenaon30NALNOHHON
KOHCTpPYKLMEN;

- TenJio OoT BO34yXa B MNMPOCTpaHCTBE, OrpaHN4YeHHOM TEnJ0M30J9LNOHHON KOHCprKLI,I/IeI7I, nepenaeTca
TENJIOHOCUTEJIIO 4epe3 MNnoBepXHOCTb pr60I'IpOBO,EI,a, KOHTaKTUPYOLLYIO C BO3AYXOM B MPOCTpPaHCTBE U

HapPY>XHOMY BO3[lyXYy Yepes3 NOBEPXHOCTb TEMJION30JISLVOHHON KOHCTPYKLWN, KOHTAaKTUPYIOLLIEN C BO3OYXOM
B MPOCTPAHCTBE;

- KOJIMYEeCTBO Tensa, nepeflaBaeMoro Yepe3 TMOBEPXHOCTb Teraou3oJIALUNOHHON KOHCTPYKLMW,
KOHTaKTupyloWen ¢ TpybonpoBOAOM, HApy>KHOMY BO34yXy PaBHO KOJIMYECTBY Tensja, MnoJiy4yaemMoro
TpybonpoBOoAOM OT BO3AYyXa B KOHCTPYKLWMN.

YKa3zaHHasa MmoAesb ONUCbIBAaeTCA ABYMS ypaBHEHMAMM TensaoBoro 6anaHca:
Oy =0Ch +(%, (B.51)
=g, (B.52)
roe ¢ - yoesbHblA TEenJoBOW MOTOK OT CMyTHWKA K BO34yXY B MPOCTPaHCTBE, OrpaHW4YeHHOM TerJoBoun
nsonsauunen, Bt/m;
{(4- yOesbHbIA TensioBOM MOTOK OT BO34yXa B MPOCTPaAHCTBE, OrpaHMYeHHOM TenJioBON wm3ionauunen,

4yepes TenJIoM30JIALMOHHBIN CJION K OKpYXKatoLeMy Bo3ayxy, BT/m;

{5- yOenbHbIA TenJsoBol MOTOK OT oborpeBaemMoro TpybonpoBoda K OKpPY>XaloLWEMY BO34YyXYy 4epes
TENJI0N30ALUNOHHBIN CIOW B 4aCTuW, KOHTaKTuUpytowen c TpybonposoaoM, BT/m;

C4- YAENbHbIM TenJIOBOAN MOTOK OT BO34yXa B MPOCTPAHCTBE, OrpaHW4YeHHOM TenJioBon mionsumen, K
Tpybonposoay, BT/m.

YpaBHeHus (B.51), (B.52) moryT 6bITb NpeacTaB/ieHbl B BUAE:

Ln—tp _fp—fn  tm—%
z 3 + 2 (B.53)
=ty tm—tn
_ , (B.54)
Ry £y

roe iy, - Temnepatypa Tpybonposoaa, °C;
fp- TeMnepaTypa okpy»xatwero sosagyxa, °C;

ip- TEMMNEPaATYpPa BO34YyXa B NPOCTpPaHCTBE, OrpaHN4Y€HHOM nsonauunen, °C;

& - yoenbHoe TepMuyeckoe COMpOTUBIEHME TensooThadYe OT CMNyTHUKa K BO3AYXYy B MPOCTpPaHCTBe,
orpaHu4eHHoM TenJsoBon nsonsaumen, (m-°C)/BT;

£y - TEpMUYECKOoe COMNpoTMBAEHNE TEMIOMN30/ALMOHHOIN0 CN0s, B HaCTW, KOHTAaKTUPYIOLLEN C BO3OYXOM B
MPOCTPaHCTBE, OrpaHNYEeHHOM TenaoBon nsonsaunen, (m-°C)/BT;

Fz- TepMmuyeckoe COMpPOTUBJIEHWE TEMJOU30JAUMOHHOIO CJI0s, B 4acCTW, KOHTaKTupylowen c
Tpybonposoaom, (m-°C)/BT;

R4- yAenbHOe TepMun4yeckoe COMnpoTMBAEHUE TensooThadve OT BO3AyXa B MPOCTPaHCTBE, OrpaHUYEHHOM
TenaoBon nlonaumen, kK Tpybonposony, (m-°C)/BT.

B.4.2.2 Tpebyemass To/lMHA TENJ0BOW W30NALUNM PaACCHYNTbIBAETCA MyTeM COBMECTHOro peLlleHus
ypaBHeHun (B.53), (B.54) meTonom nocsiegoBaTefibHbIX NMpnbanxeHnin. PacyeT BbINONHAETCHA B caefytowen
rnocnenoBaTesIbHOCTU.
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Ha nepBoM 3Tane paccuYnTbIBAOTCA TepMUYeckme ConpoTUBIIEHUSA R, Ry, By, Ry.

Danee, peweHnem ypaBHeHus (B.53) onpependetca TemnepaTypa BO34yxa B MNPOCTpPaHCTBE,
OrpaHNYEeHHOM TEMJI0OU30ALMNOHHON KOHCTPYKLNEN - tg.

Mpn HangeHHOM 3HavyeHuu s ypaBHeHue (B.54) pewaeTca MeTOAOM MnociiefoBaTesbHbIX MPUBANKEHUN
OTHOCUTENbHO In (dy; fdm).

B.4.2.3 TemnepaTypa CNyTHUKA %; B pacyeTax NpuMHUMaeTcs:

- Npu oborpese NapoM - paBHOW TeMnepaType HACbILLEHWs NPW 3a4aHHOM AaBJIEHWM Napa B CMYTHUKE;

- npu oborpese BOAON - BblHUCAAETCA N0 hopMmyne

(B.55)

roe X - TemnepaTypa BOAbl Ha BXOAE B CMYTHUK, °C;
& - TemMnepaTypa BOAbl Ha BbIXxo4e U3 CnyTHUKa, °C.

B.4.2.4 YaoenbHOe TepMUYeckoe CONpoTUBIEHNE TensooTAaqye OT CNYyTHUKA K BO3OYXY B MPOCTPaHCTBE,
orpaHm4YeHHOM Ternaosoun usonauuen, (M-°C)/BT, cnegyeT BblHUCSATb N0 (hopMyne

R=—, (B.56)

roe » - YACNO CNYTHUKOB;
n - KO3hhnymeHT TennooToaum cnyTHukKa, Bt/(m2-°C);

dop- HAPY)KHbBIA AnaMeTp CNyTHUKA, M.

KoadhnumeHT TennooTha4ym oT CAyTHMKA B NPOCTPAHCTBO, OrpaHUYeHHOE MU30NaUMEN, OnpenenseTcs
rno oopmyne

| My 2y

':f'cr[_ﬁ'rp)dcr[ ' (B:57)

n

roe Mig - 3pEKTUBHLIN KpUTepUn HyccenbTa;
Ag - KO3(hpMUMEHT TenaonpoBoAHOCTM Bo3ayxa, BT/(M-K).

KpuTepun M,y sBASETCA (QYyHKUMEN npousseneHus (Gr Pr) W PaCcCYATLIBAETCS MO 3MMMPUYECKOW
dopmyne

ity = 0,25 1072 (Gr- 2r)0 T8, (B.58)

fen _f"rp

5 J - KpuTepuin Mpacroda;

3
roe Gr:g—Bgdﬂ[
¥
=t Kputepun MpaHaTAS.
[

MpounsseneHne Kkputepme Npacroda n MNpanaTns (- Pr) paccYMTbIBaeTCsa No popmyne

b 2 c

3 -
G,«.P;«:*g_sdzﬂ[ﬂ}il (B.59)
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roe £ - yckopeHue ceobogHoro nageHus, pasHoe 9,807 m/c2;
B- KOahpnumeHT 06 beEMHOIro pacLUMPEHNs BO3AyXa, paBHbIn 3,664-10-3 1/K;

a- KO3(h(ULMEHT TEMNEPATYPONPOBOAHOCTY BO3AyXa, M2/C;
¥- KNHEMaTUu4eckas BA3KOCTb BO3ayxa, M2/cC.

dusnyeckne napameTpbl Cyxoro BO3Ayxa -4, B, @, v npuHUMatoTca no Tabnvue B.7 npu cpenHen
TeMriepaType BO3[yXa B KOHCTPYKLMK, onpeaenseMon no popmyne

o

Lo = ; T, (B.60)
Tabnuua B.7 - dusnyeckmne CBONCTBa CyxXoro Bo3ayxa npwu gassaeHunn 0,1 MMa
t, °C P, Kr/M3 cp, KIDK/(Kr-K) 2-102, v-106, M2/c «-106, Mm2/c Pr
BT/(M-K)

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

B.4.2.5 TepMnyeckoe conpoTUBAEHME TENJOU3O0AALUUOHHOIO CNos B, (M2-°C)/BT, paccymTbiBaeTcs Mo
dopmyne Tensonepenayn Yyepes rnjocKyl CTEeHKY:

-
By= + + , B.61
O Ml ol (01

roe & - TONWMHa N30aaumnm, M;
IEM- NQINHa BHYTPEeHHen obpa3syoLen n3onsauum, m;

X - NNNHa Hapy>XHoW obpas3syloLlen n3onaumm, m;

;;gzw. (B.62)

lMpwn pacyeTe & npuHMMaeTCcs I'IpVI6J'II/I)KeHHoe 3Ha4YeHue TONLWNHBI U30NAUNN &y, .

[eomMeTpuyeckme XapakKTepUCTUKU KOHCTPYKL NN I;;H, I:é PacCH4nNTbIBAlOTCA B 3aBUCUMOCTWU OT BUAa

KOHCTPYKUMN  (pUCYHOK B.1) C UCMNonb30BaHMEM COOTHOLUEHWIA 3/eMeHTapHOW reomMeTpum MU
TPUIFOHOMETPUYECKUX PYHKLINIA.

KoathdunumeHT TeN0NPOBOAHOCTM N3AENNNA B KOHCTPYKUUU Ay, BT/(M-K), npuHumaeTca no tabanue b.1
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npuaoxxeHus b npu cpefgHein TemnepaType Chos:

=20, (B.63)

KosathpmumeHT TennooTdaaynm oOT BO34yXa BHYTPU TMPOCTPAHCTBA, OrpaHWYEHHOro Wu3onsaunen, K
BHYTPEHHel NOBEPXHOCTM M30N1ALUN £ cnepyeT NpUHNMaTb paBHbiM 11,6 BT/mM2:°C.

KosthpurumneHT TennooTaadn oT Hapy>KHOW MOBEPXHOCTU U30AALMN B OKPYXaloWMin BO3AYX oft, BT/(M?2
-°C), cnenyeT npuHMMaTh no Tabanue B.2.

a) o)

1 - pnameTp oborpeBaemoro Tpybonposoaa; 2 - AnaMmeTp CNyTHUKA; 3 - TOJWMHa TENJION30AA9LNOHHOIO
cnos; 4 - oAvHa IMHENHOro y4acTkKa obpasyioLllen B KOHCTPYKLUUKN »# ; 5 - vHa obpasytowen /X B hopmyne
(B.68) ona KOHCTPYKLUUN C OOHUM N C OBYMS CMNYTHUKAMU; 6 - yroa < - B KOHCTPYKUUN C OOHMM CINYTHUKOM;

Yron © - B KOHCTPYKUUW C OBYMS CNYTHUKaMW; 7 - yron 5 - B KOHCTPYKLMUN C OAHUM CMYTHUKOM; Yrost - B

KOHCTPYKLUWN C ABYMS CNYTHUKAMK; 8 - OJIMHA JIMHEHOr 0 y4acTKa obpa3yiollei B KOHCTPYKLUK C OBYMS
CNYTHUKAMMU #z ;

PncyHok B.1 - KOHCTpyKUMK TenaoBon nsonsumm Tpybonposonos ¢ oborpesaoLmmMmm nx napoBbIMn U
BOASAHLIMU CMYTHUKaMW: @) - C O4HMUM CMYTHUKOM; 6) - C ABYMSA CMyTHUKaMM
B.4.2.6 TepMnyeckoe CONpoTMBIIEHMNE U30NALMNOHHOIO CNos £3, (M2:-°C)/BT, Bbl4ncaseTcs no opmyne

dry +2
RFE ! N B

_ + , (B.64)
O | oo Tidyy, +25,5) 2T dep

roe o - yroJj, XapakTepusylLinin reoMmeTputo TenJI0U30a89UNOHHON KOHCTPYKLUUK (PUCYHOK B.1), pagunaH.
B.4.2.7 YpenbHOe TepMMYyecKoe COMpOTUBNEHWE TenjsooThaye OT BO34yXa BHYTPWU MNPOCTPAHCTBA,
orpaHun4yeHHoro nsonsuunen, k Tpybonposoay, (M-°C)/BT, cneanyeT BblYUCAATbL NO hopMyie

Rg=— ——r, (B.65)

roe p - yroJsj, XxapakTepusyoLwni reoMeTpumio TeENI0N30IALNOHHON KOHCTPYKLMN (pncyHoOK B.1), pagnaH.
KoadhpunumeHT TennooThaun dm; OT BO3AyXa BHYTPM MPOCTPAHCTBA, OrPaHUYEHHOro wusonsuven, K
TpybonpoBoay cneayeT NpUHUMaTb paBHbIM 17,4 T/(M2:°C)*,

* TeKCT OOKYMEHTa COOTBETCTBYET OpUrnTHaNy. - NpnMmevyaHme n3rotTosmTens 6a3bl AaHHbIX.

B.4.2.8 PacyeT TOJILWMHBI TEMION30NALMNOHHOIO CJ104 BbIMOJIHAETCSA Mo opmyse
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d doypt2 Ryt 1
b a5 || 200 = 2Ty | - — : (B.66)
drp drp 2N Ol Ty +285)

®opmyna (B.66) pewaeTca MeTOAOM nocnefoBaTesibHbIX MpubnuxeHnin. [MNepsoe npubnanxeHne
TONLWMHBI N30M9UUN MPUHNMAETCA PaBHbIM MPUHATOMY MPU pacyeTe TEePMUYECKOro COMPOTUBNEHUSA F.

TonwnHa n3onaumn &, BblyncaseTca no copmyne (B.20).
B.4.2.9 PacyeTHYIO TONWNHY U30JALUN BbIYUCISAIOT No popmMyne

By =G KW, (B.67)

roe X - KoauuUMeHT, y4NTbIBaOLWNIA OONOIHUTEIbHbIE TErN/0Bble NoTepu 4Yepes onopbl 1 apMaTypy. Ans
TpybonpoBOAOB, PaCMOSIOKEHHbLIX B MNOMewWweHun un ToHHensax, £=1,15-1,2; agna Tpybonposoaos,
pPacnosioXXeHHbIX Ha OTKPbLITOM Bo3ayxe, £ =1,25-1,3;

W- nonpaBoYHbI Ko3hduumneHT. MNMpn pacyeTax TenJoU3oNALUMOHHBIX KOHCTPYKLUWNA C eCTeCTBEHHbIM
yrnom oborpesa 6e3 noaknanku (pncyHok B.1) BBoantca w=1,15.

B.4.2.10 TlpM wWCNOMb30BaHUN 3KpaHa W3 ajlOMUHMEBON oNnbru, YykKJaabiBaeMon B KayecTse
NoACTUAOWeEro Cs08 NoA TenJ0oU30ASLMOHHBIN CIOW, pacYeTHYI0 TONWNHY N30A59UMn CnedyeT yMeHbllaTb
Ha 20%.

Mogpasnen B.4 (BeepeH gononHuTenbHo, M3m. N 1).

MpunoxxeHue I
(pekomeHpyemoe)

Tabnuua .1 -MpepenbHble TOALWMUHbI TEMJIOU3ONALMOHHBIX KOHCTPYKUMA Ana obopymoBaHuA M
Tpyb6onpoBopoB

Hapy>Hbii Cnocob npoknanku TpybonpoBona
OVaMeTp, MM
Ha43eMHbIi | B TOHHesNe | B HenpoxoaHoM kaHane
MNpeaenbHas TOMLLMHA TEMIOU30NALMOHHONO CJI0S, MM, Mpy TemnepaType, °C
19 n HMXKe 20 n 6bonee 19 n HMXe 20 n 6onee | po 150 BkAa. | 151 n bonee

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
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1020 n 6onee 320 320 320 260 140 220

MpumeyaHus

1 Ons Tpy6onpoBOAOB, PAaCcNoONOXEHHbIX B KaHalax, TOJILLMHA M3015AUUM YKa3aHa A1 NON0XKNTESbHbIX
TemMnepaTyp TPaHCNOPTMPYEMbIX BellecTB. [Ons TpybonpoBoAoB C OTpULATENbHLIMU TeMnepaTypamu
TpaHCNOPTMPYEMbIX BeLeCcTB NpefesibHble TONWWHBI clefyeT NpUHUMaTb TakUMW XKe, Kak Npu Npoknagke
B TOHHEenNsX.

2 B cnyvae, ec/in pacyeTHas TosLMHA M3onauum 6onblie npenenbHon, cnegyeT nNpuHUMaTh bBonee
3(h(DEKTMBHBIA TEMNJOU30ASLUNOHHbLIA MaTepuan W OrpaHUYUTbCS MpeaesibHoOW TOJILMHON TenJioBoWn
N30NAUNN, €C/IN 3TO AOMYCTUMO MO YCJIOBMAM TEXHOMOrMYeckoro npoLecca.

MpunoxeHne [
(cnpaBo4yHoe)
OnpepeneHue TOJNLWUHbI U 00BbEeMa TEeNJIOU30JIALMOHHDbIX U3A,EeJIUA U3 YNJIOTHAIOLLLUXCA
MaTepuanos
0.1 TonwuHy TensousoNAaUMOHHONO M34enna W3 YrJIOTHAKWMKMXCA MaTepuanoB OO0 YCTAHOBKWU Ha
N30JINPYyEeMYI0 MOBEPXHOCTb ClefyeT onpenesiitTe C y4eToM KoadhdpuumeHTa yrsioTHeHna £, no hopmMynam:
AN UWMINHOPUYECKOW NOBEPXHOCTH

d+5
) A 1
L™ v s (A1)

019 NJIOCKON NOBEPXHOCTH
8y = 8K, (0.2)
roe &, & - TOJAWWHA TEernaon3oNALNOHHOrO U3g4enns 00 YCTaHOBKW Ha M30JIMPYeMYIO MOBEPXHOCTb (6e3
YMIOTHEHUSA), M;
& - pacyeTHas TOJILLMHA TENNOU30NALNOHHOIO C/10A C YNIJIOTHEHNEM B KOHCTPYKUWUN, M;
d - HAPY>XHbIN AnameTp nsonmpyemoro obopynosaHus, Tpybonposoaa, M;
X, - KOa(hPMUMNEHT YNIOTHEHUA TEMSONIONALNOHHBIX N3LENNA, MPUHUMaEMBbIA No Tabanue O.1.
MpumeyaHus
d+8
1 B cnyyae, ecim B opmyne (A.1) npousBeneHue X, e MeHblle eauHWUUbl, OHO [OOJIKHO
+
MPUHUMaTbLCSA PaBHbIM egnHULLE.
2 Mpy MHOFOC/IONHON U30AALUN TOJILMHY N3L0ENNa OO0 ero ynjaoTHeHUs crefyeT onpenensaTb OTAEesSbHO
Ansa kaxgoro cnos. MNpun onpegeneHnn ToNWMHBI Nocaenyouwero Tensou3oNsaunoHHOro CN0S 3a Hapy>XHbIN

avameTp (4 ) NPUHNUMAOT AMaMeTp U30as8UMn Npeabiayuero cios.

3 06beM Tennou3oNALUNOHHBLIX U3AENNA U3 YNNOTHSIOLWNXCA MaTepuasioB AN TensoM30JISLUNOHHOIo
c/losl [0 YNJIOTHEHUA cliedyeT onpenenaTb no gpopmyne

ity (4.3)

roe v - obbem TenNN0n30NALNOHHOIO MaTepuana nnv n3gennsa 0o yrnaoTHeHus, nv3;
V- obbeM TenoM30A8LUNOHHOr0 MaTepuana uin n3pgenma B KOHCTPYKUNN C yH4eTOM YMNJIOTHEHUd, N3,
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Tabnnua 0.1
TensionsoNAUNOHHbIE MaTepualibl U U3aenns KoappunumeHT
ynaoTHeHns, X,
MaTbl MMHEpasioBaTHbIE MPOLUMBHbIE CXXUMAEMOCTLIO He 6osiee 55% 1,2
MaTbl MMHEpanoBaTHbIe PYJIOHMPOBAHHbIE CXXUMAEeMOCTbio He Bbonee 55% 1,35-1,2
MaTbl 1 XONCTbl U3 CynepToHKOro 6a3asbTOBOrO BOJIOKHA NPU YKJaAKe Ha
Tpybonposoabl n 0bopyaoBaHMeE YC/IOBHLIM MPOX0OA0M, MM:
IOy < 800 npwn cpegHen Na0THOCTM 23 Kr/m? 3,0
To e, npu cpegHen NAoTHoOCcTK 50-60 Kr/m3 1,5
Oy 2800 npn cpegHen NAOTHOCTU 23 Kr/m3 2,0
To Xe, npu cpeagHen NaoTHoCcTK 50-60 Kr/m3 1,5
N3penns BepTuKaabHO-CIOUCTLIE (Slamenna-mMaThl), MaTbl NPOLUVBHLIE
roopUpPoBaHHON CTPYKTYPbl U3 CTEKJISHHOIO BOJIOKHA N KaMEHHOMN BaThl
CXKMMaeMOoCTbIo:
He 6onee 30% 1,0-1,1
MaTbl pyJIOHMPOBAHHbLIE U3 CTEKJIAHHOIO LUITAane bHOro BOJIOKHa C)KMMaeMOCTbIo:
He 6onee 55% 1,4-1,6
55-70% 1,6-2,6
bonee 70% 2,6-3,6
MAnTbl MMHEpanoBaTHbIE HA CUHTETUYECKOM CBA3YIOLLEM MapKK
35,50 1,5
75 1,2
100 1,1
125 1,05
MANTbI U3 CTEKNIAHHOIO LWTarnesbHOro BOJIOKHa MapKu:
n-30 1,1
n-15, N-17 n N-20 1,2
[Mecok NepanToBbIN BCMYYEHHbIN Menknin mapkn 75, 100, 150 1,5
MpumedaHne - CXMMaeMoCTb - OTHOCUTesNbHas pedopMmauunsa MaTepuana non Harpyskom 2 klla,
onpepensietca no FOCT 17177.

Tabnnua 0.1 (M3meHeHHasa pegakumsa, U3m. N 1).

YOK [69+699.8] (083.74) OKC 91.120.10

Knto4eBble CrioBa: TernsoBas U30nauus, TENJOU30AALNOHHBLIA MaTepuas, TepMmyeckoe ConpoTmUBIEHNe,

KO3(p(PULIMEHT TEMN00TAAYM, TEMIONPOBOAHOCTb, MAPOBOM CNYTHUK, Tpybonpoeoa

(UsmeHeHHas pegakumsd, N3m. N 1).

DJIEKTPOHHbLIN TEKCT AOKYMeHTa
noarotosneH AO "Kogekc" v ceepeH no:
odmunanbHoe nsdaHuve

M.: MuHperunoH Poccuu, 2012

Pe,EI,aKLI,I/IFI OOKYyMeHTa C y4eToM
N3MEeHEeHNN N OOoNOJIHEHW NOAroTOB/IEHA
AO "Kopekc"
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