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cBOA NPABUI

TEMJIOBAA U3onAauunAa oeoOPYAOBAHUA U TPYBOIMNMPOBOLOB
Designing of thermal insulation of equipment and pipe lines
AxTyanusupoBaHHas peaakuma CHull 41-03-2003

OKC 91.120.10
[arta Beeagerusa 2013-01-01

NMpeancnosue
Llenu n npyvHumnbl ctaHgaptmsauum B Poccuiickon Pepepaunmn yctaHoBneHbl PefepanbHbiM 3aKOHOM OT 27 gekabps
2002 r. N 184-®3 "O TexHn4eckom perynmposaHun”, a npasuna pa3paboTku - noctaHoBneHvem lNpaButenbctBa Poccunckomn
®enepauum ot 19 Hosbpst 2008 r. N 858 "O nopsigke pa3paboTkM 1 yTBEPXKAEHNS CBOLO0B nNpasum”.
CBefeHus o cBoge nNpaBus
1 UCTIONMHUNTEJTb - MocKkoBCKuiA rocyAapCTBEHHbIV CTpouTenbHbIN yHnBepcutet (MITCY) u rpynna cneumanmcTos
2 BHECEH TexHnyecknm kommteToM no ctangaptmsaummn TK 465 "CtpoutenbcTeo”

3 MNMOAOrOTOBJIEH k yTBepxaeHuto [JenapTaMeHTOM apxXUTeKTypbl, CTPOUTENbCTBA U IPagOCTPOUTENBHOM NOMUTUKU

4 YTBEP>XXOEH npukazom MuHuctepctBa pernoHanbHoro passutusi Poccuiickon ®enepauum (MuHpervod Poccun) ot 27
pekabps 2011 r. N 608 n BeeaeH B genicteme ¢ 01 sHBapsa 2013 r.

5 SAPEMMCTPUPOBAH deaepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynupoBaHuio u metponorun (PocctanaapT).
Mepecmotp CIM 61.13330.2010 "CHuIT 41-03-2003 Tennoasi nsonsumsa obopyaosaHust u Tpybonposoaos”

UHopmayua 06 USMEHEeHUsIX K Hacmosiwemy c¢eody npasurl  rybriukyemcs 8 exe200HO u30asaeMom
UHGbOpMaUUOHHOM yKa3amerie "HayuoHasbHble cmaHOapmbl”, @ MeKcm USMEHEHUU U [1ofpasoK - 8 EXeMECSYHO
usfasaeMbix UHGhOPMaUUOHHbIX yKasamensx "HayuoHanbHbie cmaHOapmbl”. B crnyvyae nepecmompa (3ameHbl) unu
OomMeHbl Hacmosiuea0 ceola npasuri coomeemcmeyowee yeedomrieHue 6ydem orybruUKoBaHO 8 EeXeMeCSYHO
usfasaeMoM  UHGbOpMaUUOHHOM ykaszamene "HauuoHarnbHbie cmaHOapmbi”. Coomeemcmeyrowias UHGbopMauus,
ysedomrieHUe U MEKCMbl PpasMeLaromces makxe 8 UHGhopMauUOHHOU cucmeme obueso nosb308aHus - Ha oghuyuaribHoOM
catime pa3pabomuuka (MuHpeauoH Poccuu) 8 cemu MIHmepHem

BHECEHbI: onevaTtka, ony6nvkoBaHHas B WHdopmaumoHHoM BronnereHe 0 HOpMaTUBHOW, METOAMYECKON M TUMOBOW
npoekTHon pAokymeHTaumm N 6, 2012 . u onevaTkn, pasmelleHHble Ha odwmumanbHom cante QAY "GLC",
www.certif.org/fcs/sp_malomob.html (no cocTtosHuio Ha 01.10.2014).

OneyaTtku BHeCEHbI N3roToBuUTENEM 0asbl AaHHbIX

BHECEHO WameHeHve N 1, yTBepxOeHHOE W BBEOEHHOE B AENCTBME MpuKa3oM MwuHUCTEpCcTBa CTPOUTENbLCTBA U
XUIULLIHO-KOMMYHanbHOro xo3srcTea Poccunckon ®eanepaumm ot 3 gekabpsa 2016 r. N 882/np ¢ 04.06.2017

MN3meHeHne N 1 BHeceHO nsrotosutenem 6asbl JaHHbIX

BBepneHue

HacTtosiwuin ceog npasun pa3pa60TaH C y4€eTOM COBPEMEHHbIX TeHOEHUWN B NPOEKTMPOBaHUN NPOMbILLSIEHHOW TEMMIoBON
nsonaumm n peKomer,au,MVl MeXAyHapoaHbIX OpFaHVI3aLI,I/II7I no ctaHgapTu3aunn n HopM1mpoBaHUIO.
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HopmaTuBHbIA [OOKYMEHT codepxuT TpebGoBaHMsi K TEMnoM3ONsiUMOHHLIM MaTepuanam, M3AenusM M KOHCTPYKLUSM,
npaBuia MPOEKTUPOBaHMSI TEMMOBON M30MSLUM, HOPMbl MIAOTHOCTM TEMMOBOTO MOTOKA C U30MMPYEMbIX MOBEPXHOCTEN
obopynoBaHus U TpyGONPOBOAOB C MOMOXUTENBHLIMU UM OTPULATENBHBIMKM TeMnepaTypamm MNpu KX pPacnonoXeHUn Ha
OTKPbITOM BO3[yXe, B MOMELLEHWN, HEMPOXOOHbIX KaHamax M npu GeckaHanbHoW npoknagke. B OokymeHTe npuBedeHbl
MeToAbl pacyera TOMWWHbLI TEnnoBOW u3oNsAuMM  obopyaoBaHUst U TpyOOMpPOBOAOB, pPACYUETHbIE XapaKTepUCTUKU
TENMOM3OMSLUMOHHBIX MaTepuanoB, npaBuna onpegeneHuss obbema W TOMWMHbI - YINFOTHSIOWMXCS  BONOKHMUCTbIX
TENnou30MSLNOHHBIX MaTepManoB B 3aBUCUMOCTU OT KO3hdMLMEHTa YNIIOTHEHMS.

AKTyanusauus BbINONHEHa aBTOPCKMM KOIIIEKTMBOM B COCTaBe: kaHA. TexH. Hayk b.M.LLonxer (pykoBoaguTens paboThl),
O-p TexH. Hayk B.M.PymsaHues (MI'CY), B.H.AkyHn4es (CTKB AO "®upma "Oneprosawwmra"), B.H.KpywensHuukun (OAO

"ATOM3Hepronpoekt").

B pabote npuHumanu yyactue: A.UN.KopotkoB, W.B.Hosukoe (OAO "BHWIMWsHepronpom"), kaHd. TexH. Hayk
B.N.KawwuHckmn (OO0 "MPEOMPUATUE "Tennocerb-Cepauc"), C.J1.Kay (OAO "BHUMUHedTs"), PLU.BuHorpagosa (OAO
"Tennoanekrponpoekt"), E.A.HukutnHa (OAQ "ATomaHepronpoekT").

1 O6nacTb NpUMeHeHUsA

HacToawumii ceog npaBun crnegyer coOntofatb Npu MPOEKTUPOBaHWMM TEMITOBOM W30MSALMU HapyXXHOW MOBEPXHOCTM
obopynoBaHusi, TpyOGONpPOBOAOB, ra30X0A40B M BO34YXOBOAOB, PaCMONOXEHHBIX B 34aHUSIX, COOPYXXEHUSIX U HA OTKPbITOM
BO34QyXe C TEMMNepaTypoin coaepXallumnxcs B HMX BellecTB oT MuHyc 180 go 600 °C, B ToM uucrne TpybonpoBoaoB TEMNOBbIX
ceTel nNpu Bcex cnocobax Npoknagku 1 TpybonpoBogoB ¢ 060rpeBaoLLMmN MX NapOBbIMU U BOASAHBLIMW CMYTHUKaMM.

HacToslime HopMbl HE PacnpOCTPaHSTCS Ha NMPOEKTMPOBaHWE TEMMOBOW U3onsAuuM obopyaoBaHus U Tpy6GonpoBoaos,
codepXallyx U TPaHCTOPTMPYIOLWMUX B3pblBYaTbie BELLECTBA, U30TEPMUYECKUX XPaHWUIULL CXKWKEHHbIX rasoB, 34aHWii U
MOMELLEHW NSt NPOM3BOACTBA U XPaHEHWS! B3PbIBYATbIX BELLECTB, aTOMHbIX CTAHLIMIA 1 YCTAHOBOK.

(M3meHeHHas pegakums, Mam. N 1).

2 HopmaTtuBHbIe CCbIIKU

HopmaTtvBHble [OOKYMEHTbI, Ha KOTOpble B TEeKCTEe HacTosWero cBofa MpaBun MMEKTCH CCbIIKW, NpuBedeHbl B
npunoxeHum A.

MpumedaHne - lNpy NOMb30OBaHUM HACTOALMM CBOAOM MNpaBun LernecoobpasHo NpoBEpUTb AEWCTBME CCbINIOYHbIX
CTaHOApTOB M KraccudmkaTtopoB B WMH(OPMALMOHHOM CUCTEME OOLLEero nonb3oBaHuA - Ha oduuManbHOM caiTe
HauMoHanbHbIX opraHoB Poccunckon depepaumm no cTaHaapTusauum B CeTM VIHTEPHET Mnu No eXerogHo u3gaBaemomy
MHOPMAaLIMOHHOMY YkasaTento "HaumoHanbHble cTaHaapTbl”, KOTOpbIA ONyGrnMkoBaH No COCTOAHUIO Ha 1 AHBaps TekyLlero
roga, U No COOTBETCTBYIOLLUM EXEMECAYHO M34aBaeMbIM MHGOPMALMOHHBLIM yKasaTensmM, onybrnvkoBaHHbIM B TEKYLLEM
rogy. Ecnn ccbinoyHbIn [OKYMEHT 3aMeHeH (M3MeHeH), TO Npu MOfb30BaHMM HACTOALLMM CBOAOM MpaBwun crnegyert
PYKOBOACTBOBATLCS 3aMEHEHHbIM (M3MEHEHHbIM) LOKYMEHTOM. Ecnn CChINOYHbLI OOKYMEHT OTMEHeH 6e3 3ameHbl, TO
MOSIOXXEHNE, B KOTOPOM [ilaHa CChIfIKa Ha HEro, MPUMEHSIETCS B 4YacTW, He 3aTparvBatoLLen 3Ty CChINKy.

3 TepmuHbI 1 onpeaeneHust

B HacTosiwem cBoge npaBun npumeHeHbl TepMmuHbl no [OCT 31913, a Tawkke crnegywwme TePMUHbI C
COOTBETCTBYHOLUMMU ONpPeaENEHNAMM:

(M3meHeHHas pegakums, Mam. N 1).

3.1 NNOTHOCTb TENNOU3ONALMNOHHOIO martepuana, o, Kr/imz: BenuuuHa, onpenendemMasa OTHOLWeEeHMeEM MacCcChl
mMarepuarna Ko Bcemy 3aHMMmaemMomy nm 06bemy, BKIo4adA nopbl M NyCTOThI;

3.2 k03 pMumeHT TennonpoBoaHOCTH, (3 ), BT/(mM-°C): KonuyecTtBo TennoTtel, NnepegaBaemoe 3a equHULy BPEMEHU
Yepes eauHMLY NNoLaamn N30TEPMUYECKON NOBEPXHOCTU NPU TEMMNEPATYPHOM rpaaneHTe, paBHOM EAUHULE;

3. 3pacquHaﬂ TennonpoBoAHOCTb: KOSd)d)MU,VIeHT TennonpoBogHOCTN  TEMION30NALMOHHOIO MaTtepuana B
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SKCMJ1yaTauMOHHbIX YCIIOBUAX C YYE€TOM €ero temMmnepartypbl, BIaXHOCTW, MOHTaXHOro YMJIOTHEHUA WU HalndnAa LWBOB B
TENon3onALNOHHOM KOHCTPYKUWW;

3.4 naponpoHuuaemMocTb, j, Mr/(m-4-Ma): CnocoGHocTe MaTepuarna nporyckaTe BoAsHble Mapbl, codepXalluecs B
BO3OyXe, Mo AeVCTBUEM PasHOCTM MX NapLmarnbHbIX OaBMEHW Ha NPOTUBOMONOXKHbLIX MOBEPXHOCTAX CIos MaTepuana;

3.5 TemneparypocTonkocTb: CrnocobHOCTb MaTepuana COXpaHsTb MeEXaHW4YecKMe CBOWCTBA MNPV MOBLILEHUM WIU
MOHWXEHUN TeMmnepaTypbl. XapakTepusyercsi npeerbHbIMA TemnepaTypamyM MPUMEHEHWs, MpW KOTOpbIX B MaTepuarne
obHapyxuBaloTCa Heynpyrue gedopmauum (Npy NOBbILLEHUN TEMNEPATYpbl) UK paspyLUeHUe CTPYKTYpbl (MPU NOHWKEHWUN
Temneparypbl) Nog CXXUMatoLLEN Harpy 3Kon;

3.6 ynnoTtHeHMe TeNnfOU3ONALMOHHBLIX MaTepuanoB: MoHTaxHas XapakTepucTuKa, onpeaensiolwas NNoTHOCTb
TENnnou3omsiLMOHHOIO MaTepuana nocrne ero YCTaHOBKU B MPOEKTHOE MOMOXEHWE B KOHCTPYKLUMW. YNIOTHEHWE MaTepuanos
XapakTepusyercsi KO3 ULIMEHTOM YMNIOTHEHMS, 3HAYEHUE KOTOPOro OnpenensieTcsi OTHOLWeHeM obbema matepuana unm
n3genus K ero o6bemy B KOHCTPYKLMW;

3 . 7 TennNon30nNsUMOHHAsA KOHCTPYKUMA: KOHCTpyKUMs, COCTOsLias W3 OQHOrO WNM  HECKOMbKWX  CIOEB
TENMoM3oMsLUMOHHOIO MaTepuana (M3genust), 3alMTHO-MOKPOBHOMO Crosl UM 3NeMeHToB  KpernneHus. B cocTae
TENMNON30MSILMOHHOM KOHCTPYKLMN MOTYT BXOAWTb NapoM30sSLMOHHBIA, NpeaoXpaHUTENbHbIN 1 BbipaBHUBAIOLLMIA CIOW;

3.8 MHorocnomHass TennouM3onsLMOHHaA KOHCTPYKUUA: KOHCprKLl,MFl, cocToAwaa u3 OByx U fbonee cnoes
pPa3nmn4HbIX TEMNJTOU30NALMOHHbLIX MaTepunasnos,

3.9 NOKPOBHbLIN CMON: JNEMEHT KOHCTPYKLMW, YCTaHaBIMBaEMbIN MO HapYy>KHON NOBEPXHOCTU TEMMOBOM U3oNALMU ANs
3alUUTbI OT MEeXaHWYECKUX NMOBPEXOEHUA U BO3OENCTBUS OKpY>KatoLLen cpeabl;

3.10 NapoM30NALMOHHbLIA CIOWN: OneMeHT Tennou3onsaLMOHHOM KOHCTPYKUUM 0BopyaoBaHMs M TpyOOnpoBOAOB C
TemnepaTypol Hke TeMNepaTypbl OKPY>KaloLLEN cpefbl, NPeAOXPaHSIFOLLMIA TENSON30NSALMOHHBIA CITOA OT NPOHUKHOBEHUSI B
Hee NapoB BOAbl BCNEACTBME Pa3HOCTM NapLmarnbHbIX AaBNEHNA Mapa y XONOL4HOM NMOBEPXHOCTU U B OKPYXKatoLLEel cpeae;

3.11 npeaoxpaHUTENbHbIN CNoi: JnemMeHT TenfoU3ONSALMOHHBIN KOHCTPYKLMUM, BXOASILUMIA, Kak NpaBurio, B COCTaB
TENNOM30MALMOHHOM KOHCTPYKUMM AN 0GopyAoBaHust U TpyGoNpoBOAOB C TEMNepaTypor NMoBEPXHOCTY Hibke TemnepaTyphbl
OKpy>KatoLLeit cpedbl C Liefbio 3aLMThbl Napou3osILMOHHOIO CIost OT MEXaHUYECKMX MOBPEXKAEHW;

3.12 TemnepatypHble gedopmaumm: TennoBoe paclUMpPEHne UK cxaTue U3oNMpYEMON MOBEPXHOCTU U 3NIEMEHTOB
KOHCTPYKUMW MOA BO3LAENCTBUMEM U3MEHEHMSI TEMNEpaTypHbIX YCMOBUA MpUY MOHTaXe W 3JKChnyaTaumn M3onmpyemMoro
obbekTa;

3.13 BbIpaBHUBAKOLWUNIA CIION: JNEMEHT TENOM3OMNSLMOHHON KOHCTPYKLUMW, BbINOMHAEMbIA U3 YNPYTMX PYMOHHbBIX UK
MIUCTOBLIX MaTepuanoB, YCTaHaBNMBAETCHA MO4 MSATKUA MOKPOBHBLIM CIoW  (HampyMep W3 NakOCTEKOTKaHW) AN
BblpaBHMBaHWS POpPMbI NOBEPXHOCTMH;

3.14 MapoBble n BoAsiHbIE CNYTHUKK: TpybONpoBOAbLI Manoro AvameTpa, npegHasHavyeHHble s oborpeBa OCHOBHOMO
TpybONpoBoAa 1 pacnonoXeHHbIe B O6LLEel C OCHOBHbLIM TPYGONPOBOAOM TEMMON3ONSALMOHHON KOHCTPYKLMN.

(BeegeH gononHutensHo, Mam. N 1).

4 O6Lwme nonoXxeHns
41 TeFIﬂOMSOJ'IHLI,I/IOHHaﬂ KOHCTPYKUUA OOJKHA obecne4ymBaTtb napamMeTpbl TENOoXorI040HOCUTENA NpU 3KCnnyartauuu,
HOpMaTMBHbIVI YPOBEHb TenJ10BbIX NOTEPb O60pyﬂ,OBaHl/IeM n pr6OI'IpOBO,EI,aMM, 6e30naCHy+o On4a 4YenoBeka temMneparypy mx
Hapy>XHbIX I'IOBGpXHOCTGVI.

4.2 KoHCTPYKLMM TENNOBOV U30MNALMN TPyGoNpoBoAoB 1 060pyA0BaHUS AOIKHLI 0TBEeYaTh TPeGoBaHUAM:

3Hepr03q)(*)eKTVIBHOCTVI - UMETb ONnTUMalsibHOE€ COOTHOLUEeHne mMexay CTOUMMOCTbIO TENon30NnALNOHHOM KOHCTPYKUUN N
CTOMMOCTbBH TEMNJ10BbIX NOTEPb Yepe3 U30NAUnio B TE4EHNE PpacHYETHOIo CpokKa aKcniyartauum;

SKCHHyaTaLlVIOHHOVI HageXHOCTK W [OOoNroBe4HOCTU - BblAepXuMBaTb 6e3 CHWKeHMS TEenno3alnTHbIX CBOWCTB U
paspyLlleHna 3KcnflyaTtauuoHHbIe TemMnepaTtypHble, MexaHu4eckue, xXMn4ecknme wun agpyrue BO3JENCTBUS B TeYeHue
pacyYeTHOro cpoka akcniyarauum;
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6e30MnacHOCTM 4ns OKpyXKatoLLen cpeabl M 0GCIY)XBAKOLLLEro NnepcoHana npu akcniyatauum 1 yTunmusawmm.

Matepuansl, UCronb3yemble B TENMOU3ONSALMOHHBIX KOHCTPYKLMSAX, HE OOIKHbI BbiAENATb B NpoLecce aKcniyarauum
BpeaHble, MOXapooracHble W B3pbIBOOMNACHbIE, HEMPUATHO NaxHyLl/e BeLlecTBa, a Tawke Gone3HeTBOpHble Gakrepuw,
BUPYCbI U TpUbKKM, B KONMUYECTBAX, NPEBbILLIALLUX NPEAerbHO A0OMYCTUMbIE KOHLEHTPaLWW, YCTaHOBMEHHbIE B CAHUTaPHbIX
HOpMaXx.

4.3 TMpu BbIbOpe MaTepuanos 1 U3AeNuiA, BXOOSLLMX B COCTaB TEMMON3OMSALMOHHBIX KOHCTPYKLUMA ONS NOBEPXHOCTEN C
NonoXnTenbHbIMKM Temnepatypamu TennoHocuTensa (20 °C 1 Bbllwe), cnegyert yuutblBaTb cregyoLlme gakTopbl:

MecTopacnonoxeHue nsonupyemoro oobekra CIl 131.13330;
TemnepaTypy U3onupyemon NoBepxXHOCTY;

TemnepaTypy oKpyKaroLlen cpeabl;

TpeboBaHWs NoxapHol 6e3onacHoCTY;

arpecCUBHOCTb OKpYXXatoLLeln cpedbl U BELLECTB, COAEPXaLLUXCS B M30NUPYyeMbIX OObekTax;
KOPPO3VMOHHOE BO3ENCTBUE;

Martepuvan noBepxHOCTU N30NNMPYEMOro 0ObEKTa;

O0MyCTUMbIE Harpy3ku Ha U30IMPYEMYIO NMOBEPXHOCTb;

Hanuuve BMOpaLum 1 yaapHbIX BO34ENCTBUI;

Tpebyemyto JONTOBEYHOCTb TEMMOU3ONALMOHHON KOHCTPYKLMY;
CaHUTapHO-rMrneHn4eckue TpeboBaHms;

TemnepaTypy NpUMeEHeHUs TEMNMOU3ONSLUMOHHOTO MaTepuana;
TENnonpoBOAHOCTb TEMMOU3ONSALMOHHOIO MaTeprana;
TemnepaTypHble AecopmMaLin n3onumpyembiX NOBEPXHOCTEW;
KOHGMry paumsa n pasmepbl U30MMpyemMon NoBepxHOCTY;

yCnoBusi MOHTaxa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb U Ap.);
yCnoBusi AeMOHTaxa 1 yTunusawmu.

TennonsonsiunoHHas KOHCTPYKUMSi TpyGOnpoBOAOB TEMMOBLIX CETel MOA3EMHON GeckaHarnbHOM MPOKMIadkM OOIhkHa
BblaepxvBaTb 6e3 paspyLUeHus:

BO34ENCTBYME rPYHTOBbIX BOA;

Harpysk1 OT MaccChbl BbILLEEXaLlero rpyHTa U NpoXoAsiLLero TpaHcnopTa.

Mpu BbIGOPE TEMNMOU3OMSALMOHHBIX MaTePanoB U KOHCTPYKUMIA A4Sl MOBEPXHOCTEN ¢ TemnepaTypoii TennoHocuTens 19
°C W Hwke W oTpuuaTenbHOi TemnepaTypoil AOMOSIHATENbHO CredyeT YYWTbIBaTb OTHOCWUTENbHYIO BNaXKHOCTb
OKpY>KaloLLLero Bo3ayxa, a Takke BaXKHOCTb ¥ MaponpoHULLAEMOCTL TEMMOM30MALMOHHOMO MaTepuana.

(M3meHeHHas pegakums, Mam. N 1).

4.4 B cocTaB KOHCTPYKUMM TENnnoBOM M30NALUW AONS NOBEPXHOCTEN C MONOXUTENbHOW TeMnepaTypon B KadecTBe
00s13aTeNbHbIX 3NTEMEHTOB OOIMKHbI BXOAUTD:

TENNOU3OSIALMOHHBIN CINOW;

NMOKPOBHbIA CIOW;
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3J1IEMEHTbI KpenJjieHusA.

4.5 B cocTaB KOHCTPYKUMW TEMNSOBON M30MNAUMM ON1S NOBEPXHOCTEN C OTpULATENbHON TemnepaTypol B KadecTBe
0ba3aTenbHbIX 3MEMEHTOB AOSKHbI BXOAUTD:

TENOU30NALNOHHBIN CION;
Mapon30SALMOHHBIN CIION;
MOKPOBHbIN CII0W;
3IEMEHTBI KpenmeHusl.

[Mapoun3onALNOHHBIA CION CneayeT nNpegycMaTpyBaTh Takke Npu TeMnepaType n3onupyemMmon noBepxHocTy Hwke 12 °C.
YCTPONCTBO Mapom30nsLMOHHOIO Crosi Npu Temnepatype Bbiwe 12 °C cnegyer npegycmatpuBaTth Ang obopyaoBaHUst u
Tpy6onpoBOAOB C TEMNEpPATYpPOn HKe TeMrnepaTypbl OKpY>XaloLlen Cpedbl, eCnv pacyeTHas TemnepaTtypa u3onupyemon
NOBEPXHOCTU HXE TemnepaTypbl "TOYKM pockl" NpY pacY4eTHOM AaBfEeHUN U BII&XXHOCTUM OKpYXXatoLLero Bo3ayxa.

HeobxogmMmocTb YCTaHOBK/ NMapPOU3O0NALMNOHHOIO CIiosA B KOHCTPYKUUA TEennoBon wusonAuMuM ans I'IOBerHOCTePI Cc

nepeMeHHbIM TemnepaTypHbIM pexvMoM (0T "nonoxutensHon" K "oTpuuaTtensHon" n HaobopoT) onpedensiercs pacyeToM
0N UCKMIOYEHMS HAKOMMEHWs Bnarv B TEMMOU30MNALVUOHHON KOHCTPYKL M.

AHTUKOPPO3MOHHbIE MOKPLITUSA U30NMPYEMO NOBEPXHOCTU HE BXOASAT B COCTAaB TEMMOU3ONALMOHHBLIX KOHCTPY KLIUA.

4.6 B 3aBMCUMOCTHY OT NMPUMEHSIEMbIX KOHCTPYKTUBHBIX PELLEHUI B COCTaB KOHCTPYKLUUW AOMNOMHUTENbHO MOMYT BXOAUTb:
BblpaBHUBAIOLLNIA CIOW;

NpeLoXPaHNTESbHbINA CITON.

I'Ipep,oxpaHMTeanblﬁ crnon cnegyer npeaycmartpuBatb MNpun nNpuUMEHEHUW MeETanJiM4eckoro rMnoKpPpOBHOIO cCJioda And
npenorepalleHnd nospexaeHna napon3onAaunoHHbIX MaTepuraros.

5 TpeboBaHuA K MaTepuanam n KOHCTPYKLUAM TENNOBOMW U30NALUN

5.1 B KOHCTpyKUMSX Tennousonsaumm obopynosaHust u TpybonpoBodoB C TemnepatypaMn CogepXallmxcs B HUX BELLECTB
B pguanasoHe ot 20 po 300 °C pna Bcex crnocoboOB MNpoKnagkM, Kpome OeckaHanbHOW, Ccrnegyer MNpUMEHsTb
TENnMOM3OoMNsLUUOHHBIE MaTepuanbl U U3Aenus ¢ NNOTHOCTbI0 He Gonee 200 Kr/Mz u ko3adrLMeHToM TennonpoBogHOCTU B

CyxoM cocTosiHuM He 6onee 0,06 BT/(m-K) npu cpegHen Temnepatype 25 °C. [JonyckaeTcsi npyumeHeHne acbeCcToBbIX LUHYPOB
ONs m3onsumm Tpy6onpoBoAoB YCNOBHBLIM NMPOXOA0OM A0 50 MM BKIHOYUTENBHO.

Bbl60p TennonsonAaunoHHoOro mMartepuana gnsa KOHKpETHOIZ KOHCTPYKUUN OCYLLECTBINAETCA HA OCHOBAHUN TEXHUYECKUX
Tpe6OBaHI/Il7I, M3NOXEeHHbIX B TEXHNYECKOM 3ajaHNN Ha NpoeKkTnpoBaHue TENMoBOn M30oNALNN.

5.2 B kayecTBe nepBOro TEMMOM3OMSLMOHHOIO CIOSi MHOTOCIIOMHBIX KOHCTPYKUUIA Tennousonsauum obopydoBaHus U
TpyOONpPOBOAOB C TemnepaTypaMu cogepxalumxcs B HuX BellecTB B AnanasoHe ot 300 °C n bonee gonyckaeTcs NpuUMEHsTb
TENNoM3onsLMOHHbIE MaTepuarnbl U U3JeNns ¢ NIIOTHOCTLIO He Gonee 350 kr/M3 1 Ko3hULIMEHTOM TEMNMONPOBOAHOCTU Npu

cpepnHen Temnepatype 300 °C He 6onee 0,12 B1/(m-K).

5.3 B kayecTBe BTOpPOro M nocneayoLwmx Tennon3onsaLMOHHbIX CMIOEB KOHCTPYKUMIA Tennousonsaummn obopyaoBaHusa u
TpybonpoBodoB ¢ Temnepatypon cogepxawuxcst B Hux BewecTts 300 °C mn Gonee onsi BCex CnocoboB MPOKNaKM, Kpome
OeckaHanbHON, crnegyer NPUMEHATb TEMNMOU3OMALMOHHbIE MaTepuanbl U M3genuss ¢ NIoTHOCTbI0 He Gonee 200 kr/mi u

k03 hMLMEHTOM TENNONPOBOAHOCTU Npu cpeaHen Temnepatype 125 °C He 6onee 0,08 B1/(m-K).

5.4 [1ns TennousonsumoHHOro Crios TpyOOnpOBOAOB C MOSIOXKWUTENBHON TemnepaTypor npu GeckaHarbHOW Npoknagke
cnenyer NpUMeHsiTb Matepuanbl C NAOTHOCTbO He Gonee 400 kr/mz u TennonpoBogHocTeio He Gonee 0,07 Bt/(m-K) npu

Temnepatype Mmatepuana 25 °C ¥ BRaxHOCTW, YKasaHHOW B COOTBETCTBYWOLUMX rOCYOApCTBEHHbIX CTaHOapTax wnu
TEXHUYECKUX YCMOBUSIX.

5.5 [lna TennousonsiuMoHHOro crosi oGopyaoBaHus M TpyGoONpoBOAOB C OTpULATENbHLIMM TemrepaTypamu cnegyer

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT
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NPUMEHATb Tenron3onAaAuuOoHHbIEe MaTepuanbl U ungenma C  MNOTHOCTbIO  He bonee 200 kr/Ma wu pacquHon

TENMonpOBOAHOCTLIO B KOHCTPYKUMM He Bonee 0,05 BT/(m-K) npu Temnepatype BelectB MuHyc 40 °C u Bbie 1 He Bonee
0,04 B1/(m-K) - npu muHyc 40 °C.

Mpu BbIGOPE MaTepmana Tensou3onsLMOHHOIO Crosi NOBEPXHOCTU ¢ TeMnepaTtypon oT 19 go 0 °C cnegyeT OTHOCUTL K
MOBEPXHOCTSIM C OTpuULaTENbHbIMM TEMINEPaTY pamu.

5.6 CooTBeTCTBME MaTepuarioB, MPUMEHSIEMbIX B Ka4yeCcTBe TEeMnou3omnsLMOHHOIO U MOKPOBHOTO CIIOEB B COCTaBe
TENNOU30SALMOHHBIX KOHCTPYKUMIA 0BopyaoBaHus M TpyGonpoBoaoB, TPeGoBaHMSIM K Ka4yecTBY MPOAYKUMW, CaHUTapHO-
TUrMeHNYeckUM TpeboBaHMAM W TpeboBaHUAM MoXapHo 6e3omnacHOCTU JOIMKHO ObiTb MOATBEPXKAEHO pesyrbTaramu
UCTbITAHWM, BbINOSTHEHHBIX aKKPEAUTOBaHHLIMU OpraHM3aLusivn.

5.7 KoHCTpyKUMS TENnoBov n3onsumm TpyobonpoBoaoB Npy GeckaHanbHOW Npoknagke AommkHa obnagate NPOYHOCTBLIO Ha
cxaTtue He meHee 0,4 MlMa.

Mpn 6GeckaHanbHOW nNpoknagke TENMOBbIX CeTe cneayer MPevMMyLLECTBEHHO MNPUMEHSITb  NpPeaBapuUTENbHO
M30MMPOBaHHblE B 3aBOACKUX YCIOBUSIX TPyObl C y4YEeTOM AOMyCTUMOW TemnepaTypbl NMPUMEHEHUsI TENou3onsiLiOHHOMo
mMatepuana u TemnepaTtypHoro rpadmka paboTbl TEMNoBbLIX CETEN.

MpumeHeHre 3acbinHOW wm3onsumMM TpybonpoBOAOB NpW MOA3EMHOM MpOKMagke B KaHanax W 6eckaHanbHO He
JAonyckaeTtcs.

5.8 lMpu GeckaHanbHOW NpoKNaake NpeaBapuTENbHO U30NMPOBaHHbIE TPYDOONPOBOALI C M30MsLMEN U3 NEHONONUY peTaHa
B MONMUITUIEHOBON 0BOMOYKE OOMKHbI ObiTb CHabXeHbl CMCTEMOM OMNepaTMBHOMO AUCTAHLMOHHOTO KOHTPOMS BM&XHOCTU
nsonsauum (OAK).

5.9 He ponyckaetcsi npumeHsiTb acGecTocogepkaline TennonsonsaunoHHble MaTepuanbl Ans KOHCTPYKLMIA TEnnoBoM
nsonauMn obopyaoBaHust U TPyGOMpPOBOLOB C OTpULATENBHBIMU TEMMepaTypamMu COAEPXaLLUMXCA B HUX BELLECTB U Ans
nsonsaumMmn TpyBbonpoBoaoB NOA3EMHO NMPOKMaAKA B HEMPOXOAHbLIX KaHanax.

5.10 I'IpM BbI60pe TENOU30NALUNOHHbBIX MaTtepuarioB U MOKPOBHbIX CIlI0eB Clieayer yYUTbiBaTb CTOMKOCTb 3JIEMEHTOB
TEennons3onALMoHHOM KOHCTPYKUMN K XUMUYECKN arpeCCrBHbIM cbalcropaM Opr)KaPOLLI,eVI cpenbl, BK4YadA BO3MOXHOE
BO3eNCTBUNE BELLECTB, COAEPXKaLLMXCH B n3onmpyemom obbekTe.

He ponyckaercsi npUMeHeHVe TENNOM30NALMOHHBIX MaTepuarnoB, COAepXKallMX OpraHMYeckMe BelecTBa, AN U3onsauum
KOHCTPYKLWM 0GopyaoBaHUsA 1 TpyBONpoBOAOB, COAEPXKALLMX CUMNbHbIE OKUCITUTENWN (KUAKWIA KUCropos).

[Ona merannuyeckux FIOKprTVIIZ OOJMKHa npegycmartpuBatbCA aHTUKOPPO3MOHHAA 3aluta unn BbI6VIpaTbCF| marepwuan,
He I'IOD,Bep)KeHHbIVI BO34ENCTBUIO al'peCCMBHOVI cpeabl.

5.11 [ns oGopynoBaHusi U TpyGONpOBOAOB, MOABEPraloLLMXCS YAAPHBIM BO3OENCTBUAM UM BUOpaLWn, pekoMeHayeTcs
MPUMEHATb TEMMON3OMSALMOHHbIE U3AENUsS Ha OCHOBE Ga3aribTOBOro CYMNepTOHKOro MM acGecTOBOro BOSIOKHA WNu Apyrue
maTtepuarbl, BUOPOCTOMKOCTb KOTOPbIX B YCMOBUSIX SKCMIyaTauuu NoaTBEpXKAeHa pesynbTaTtamMmn UCTbITaHUI, BbINOSTHEHHbIX
aKKpeaUTOBaHHbIMM OpraHU3aLUsMu.

Ons obbekToB, NOABEpralwmMxcs BuOpaumy, NpY MPUMEHEHWM LUTYKAaTYpPHbIX 3alUTHBLIX MOKPLITUA  CrieqyeT
npenycMaTpuBaTh OKMEelKy LUTYKAaTypHOro 3alUTHOrO MOKPbLITUS C MocrenyHoLLei OKpacKou.

5.12 Mpun NpoeKTMpoBaHUN OOLEKTOB C MOBLILLEHHBIMA CAHUTAPHO-TUIMEHNYECKUMI TPEBGOBAHUSMUN K COAEPXKaHMIO MbInu
B BO34yXe MOMELLEHUI B KOHCTPYKLMSX TENMOU3ONSLMN HE AOMYCKAETCS NPUMEHEHWE MaTEPUAnoB, 3arpsa3HSOLLMX BO3AYX B
NOMELLLEHMSIX.

PekomeHayerca npuMeHeHe TEnMoM3onALMOHHBLIX U3AENUiA Ha OCHOBE MUHeparbHOM BaTbl C OMAMETPOM BOMOKHA He
Goree 5 MKM, U3ZENU M3 CYNEPTOHKOTO CTEKMOBOSIOKHA B OGKMadKax Co BCEX CTOPOH U3 CTEKMSIHHOM MMM KPeMHEe3EMHOM
TKaHW 1 NoA repMETUYHbLIM 3aLUMTHBIM MOKPLITUEM WMW APYMMX MaTepuUanosB, COOTBETCTBME KOTOPLIX YKa3aHHbIM CaHUTapHO-
rMrmeHnYeckum TpeboBaHNsM NOATBEPXKOEHO pe3yrnbTaTaMu UCMbITaHWUIA, BbINOMHEHHbIX aKKPeaAUTOBaHHbLIMW OpraHU3aLsMU.

5.13 B KOHCTpyKUMUSIX TEMNmoBOM W30NSALMM, MpeaHa3HadeHHbIX Ansi obecnevyeHus 3afaHHOW TemnepaTypbl Ha
MOBEPXHOCTW U30NSALMW, B KAYeCTBE MOKPOBHOIO CIOsi PEKOMEHOYETCH MPUMEHSATb MaTepuarnbl CO CTENEHbl0 YEepHOTHI He
Hwke 0,9 (¢ KoadhduUmreHTOM usnyyveHus He Hwke 5,0 BT/(m2-K4).

5.14 He ponyckaeTcsi NMpUMEHEHWe METanMYeCcKoro MOKPOBHOMO Crosi Mpu noa3emMHon OeckaHanbHOM MpoKnagke u
npoknagke TpybonpoBOAOB B HEMPOXOAHbIX KaHanax.
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HOKpOBHbIVI CION M3 TOHKONMCTOBOrO MeTanna ¢ HapPy>XHbIM NOJIMMEPHbLIM MNOKPbITUEM HE OO0NYyCKaeTCcA NPUMEHATb B
MeCTax, NoABEepP>KEHHbIX NPpAMOMY BO34ENCTBUIO COMHEYHbIX nyqul.

5.15 ToKpOBHbIM CMNOW OONYyCKaeTcsa He NpegycMmaTpuBaTb B TEMNOM3OSALMOHHBLIX KOHCTPYKUMSX HA OCHOBE M3genui us
BOJIOKHUCTbIX MaTepuarioB C MOKPbITUEM (K3LLUMPOBAHHbLIX) U3 artoMUHWEBOW (PONbIM WM CTEKTOTKaHW (CTEKOXOMCTa,
CTEKITOPOroXu), BCMEHEHHOTO CUHTETMYECKOTO Kayvyka W BCMEHEHHOTO MOMuaTUIeHa Ans M30nvpyeMbix OObEKTOB,
pacnornoXeHHbIX B MOMELLIEHMSIX, TOHHENSAX, NogBanax v Yyepgakax 3gaHui, 1 Npy KaHarnbHOW Npokragke TpybonpoBoaoB.

(N3meHeHHas pegakums, N3m. N 1).

5.16 Yncno cnoeB nNapoM3OMSLMOHHOIO MaTepuvana B TemnouM3OMsLMOHHBIX KOHCTPYKUMAX Ans obopygoBaHuns u
TpybonpoBOAOB C OTpMUATENBHBIMM TeMnepaTypamMyM COAEPXKALUUXCS B HUX BELLECTB PEKOMEHAYETCS MNPUHMMAaTb Mo
npunoxenuio b (tabnuua b.4).

(M3meHeHHas pegakums, Uam. N 1).

Tabnuua 1 (UckntoveHa, Uam. N 1).

5.17 Tlpy npvMeHeHWn TENMOM3ONSALMOHHBIX MaTepuanoB W3 BCMEHEHHbIX MOMMMEPOB C 3aKpbITbiMU  MOpaMu
HeobX0OMMOCTb MPUMEHEHVS1 MapOU3OMSALUOHHOIO Crnosi JormkHa OblTb oBbocHoBaHa pacyetom. [py  ucknoveHum
Napom3onsLMOHHOrO Criosi cneayer npegycMaTtpusaTtb repMeETU3aumio CThIKOB U3LENUA maTepuanamMmun, He npomnycKatoLwumm

BOOAHbIE Napbl.

5.18 TennousonsuMOHHbIE KOHCTPYKUMM K3 MaTepuanoB ¢ rpynnov ropiodecty 3 u 4 He ponyckaercs
npegycMatpueath Anst obopyaoBaHus 1 TpyBonpoBOaOB, pacnonoXeHHbIX:

a) B 3[aHusix, Kpome 34aHun IV cTeneHn orHecTomkocTw, O[HOKBAPTUPHbIX KUSTbIX JOMOB U OXraXgaemblX MOMeLLeHn
XonoaunbHUKOB;

6) B Hapy>XHbIX TEXHONOMMYECKNX YCTaHOBKaX, KPOME OTAENbHO CTosILero obopyaoBaHus;

B) Ha acTakagax v ranepesx npy Hanudium kabenen 1 TpybonpoBogoB, TPaHCMOPTUPYHOLLMX FOpHOYME BELLECTBaA.

Mpy aTOM JonycKkaeTca NpUMEHEHME roproYmMx MaTepuanos rpynnel '3 vunun M4 ans:

Napom3oMsILMOHHOIO CIosi TOMLWUHOM He Bonee 2 Mwm;

CNos OKpacKW WUNu MIeHKM TonLwmHon He 6onee 0,4 mMm;

MOKPOBHOIO Crosi TpyOONpPOBOAOB, PaCMOMOXEHHbIX B TEXHUHECKUX NOABANbHbIX 3Ta)Xax U NOANOoNbAX C BbIXOAOM TOIbKO
HapyXy B 34aHusx | 1 |l cTteneHen orHeCTOMKOCTU MPY YCTPOWCTBE BCTABOK AJIMHOM 3 M U3 HEroprounx MatepuanoB He bonee

yem yepes 30 M 4nVHbI TPy OONpoBOAa;

TEennon3onAUMOHHOIo CIriod U3 3aliMBOYHOIO neHonosimyperaHa npu MOKPOBHOM cCJioe U3 OLMHKOBAHHOW cTanu B
HapPYXHbIX TEXHONTOrMYeCKMNX yCTaHOBKaxX.

MokpoBHbIM crnon 13 cnaboroprounx matepuanoB rpynnel 1 1M 2, NpUMeHSeMbIX AMNS Hapy>XHbIX TEXHONOrMYeCcKMx
YyCTaHOBOK BbICOTOW 6 M 1 6onee, fomkeH ObiTb HA OCHOBE CTEKITOTKaHW.

5.19 TennoBas wu3onauma Tpybonposogos u obopydoBaHus [ormkHa obecneynBatb 6e3yCnoBHOE BbINONHEHWE
TpeboBaHun 6e30MacHOCTM 1 3aLLMTbI OKpPYXKatoLLen cpeabl.

Ona Ttpy6onpoBoooB HaA3eMHOW NPOKNAgKM MpY  MPUMEHEHUU TEMNOU3OMALUNOHHBIX KOHCTPYKUMWA U3 FOPHOYUX
maTtepuanos rpynnsl '3 n 4, cnegyeTt npeaycmaTpmBarh:

BCTaBKV AMNMHOM 3 M 13 HEroproumnx matepuanos He Bonee yem vepes 100 M AnvHbI TpyGonpoBoAa;

ydacTkmM TennousondalnoHHbIX KOHCprKLI,VIIZ M3 Heropwymx maTepumanioB Ha pacCTOssHUM He MeHee 5 M oT
TEXHONOrM4eCknxX yCTaHOBOK, coAepxallumnx roprodme rasbl 1 XXNOKoCTU.

Mpn nepecedeHMn TpyGONPOBOAOM MPOTUBOMOXAPHOW Mperpadbl crieayeT npegycMaTpuBaTb Tenou3onsUUOHHbIe
KOHCTPYKLIMN U3 HEroproYnx MaTepuraroB B npeaesiax pasmepa npoTMBONoXapHON nperpaabl.
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I'IpM NpUMEeHeHnn KOHCprKLWIVI TennonposoaoB B TEnsoBOM U3onaumm us ropro4mnx martepuarnos B Herop}oqeﬁ obornoyke
AornycKaeTcd He Aenatb NpoTUBONOXapHble BCTaBKU.

TpeboBaHna K noxapHo ©Ge30mnacHOCTU TEMNMOU3ONSALMOHHBIX KOHCTPYKUMI TpyOONpoOBOAOB TEMMOBbLIX CETEW
onpegenstotcs no CIl 124.13330.

5.20 Ona anemeHTOB 06OpygoBaHus M TpybonpoBogoB, Tpebylwmx B MpOLECcCe 3SKChnyatauunm CUCTEMaTUYECKOro
HabntogeHus, crnegyeT npegycmaTpyBaTb COOPHO-Pa3bopHbIE ChEMHBIE TEMMTOU3ONALMOHHBLIE KOHCTPYKLUN.

CbemMHble TENNOM3ONALMOHHBIE KOHCTPYKLUMU OOIDKHBI MPUMEHSTBCA ANSA M30MsuMM JTHOKOB, (hnaHueBbIX COeQUHEHWN,
apmatypbl M KOMMEHCATOpOB TpyOOMpPOBOAOB, a Takke B MeCTax W3MEPEHVWA K MPOBEPKM COCTOSIHUS M30MNUpYeEMbIX
NOBEPXHOCTEN.

521 Ws3penus u©n3 wMuHepanbHOM BaTbl (KaMEHHOW BaTbl W CTEKNOBOMOKHA), MNPUMEHSIEMble B KayecTBe
TENNoM3oMsLMOHHOro crnos Ans TpybonpoBoaoB NOA3EMHON KaHanbHOM NPOKNaaKu, AOMKHbI BbiTe rmapododu3npoBaH.I.

He O0nyCKaeTcAa npumMeHeHne Tenron3onAUMOHHbIX MaTepuanoB, NoABepXKeHHbIX AeCTPYKUUn npu B3aVIMO£I,eI7ICTBI/II/I C
Bnaro (acbectocogepxallas MacTUYHAs W3ONSAUMS, U3OENUS U3BECTKOBO-KPEMHE3EMUCTbIE, MNEPrUTOLLEMEHTHbIE W
COBENUTOBbLIE).

5.22 Tpn NpOEKTUPOBaHWM TEMMOBOW W3ONALUUM CIEQYET YYUTbIBATb BO3MOXHOCTb KOPPO3WOHHOTO BO34ECTBUSA
TENMOM30MSLMOHHOIO MaTepvana WM BXOASILLUMX B €ro COCTaB XUMMYECKMX BELLECTB Ha MeTasnIM4eckue rnoBEPXHOCTU
obopynoBaHusi u TpyOGONpoBOAOB B NMPUCYTCTBUM BRarn. B 3aBMCUMMOCTU OT MaTepuana M3onupyemon MoBepXHOCTU (CTanb
yrnepogucTas, cTanb fierMpoBaHHasi, LBETHbIE MeTansbl U ChaBbl) U BMOA KOPPO3UM (OKUCIIEHUE, LLENMOYHas KOppo3us,
pacTpeckvBaHvWe Mo4 HanpshkeHWeM) B TEXHWYECKOM 3afaHuM Ha MPOEKTUpOBaHWe credyer ykasbiBaTb TpeboBaHusi Mo
OFPaHUYEHNIO COAEPXaHWs B TEMIOM3ONSALUOHHOM MaTepuane BOAOPacTBOPMMBLIX XMOpUAOB, TOPUAOB, CBOGOOHBLIX
wenoyen n pH marepuana.

5.23 Tennosasi m3onAuvsi TpyGonpoBogoB C oGorpeBalolUMM MX CRyTHUKAMU MpedyCcMaTpuBaeT WX COBMECTHYIO
NpoKrnagky B o6LLei TEnnou3oNsLMOHHON KOHCTPYKUMM. KOHCTPYKTUBHbIE pELUEHVsI TEMNOBON WU3OMSALMM ONpedensioTcs
YMCIIOM CMYTHUKOB M UX PacnofioXeHWeM OTHOCUTENbHO TpyGonpoBoda B KOHCTPYKUMKU. [pUMeHsIloTCS cucTembl oGorpesa,
npedycmaTpvBalolne YacTUYHbBIA M MOMHbIA oBorpeB TpyGonpoBoga. [ns noBbllweHUst 3¢hdeKTUBHOCTU TensioooMeHa
mMexay CryTHUKOM W TpyGOonpoBOAOM MPUMEHSIOTCS KOHCTPYKTUBHBIE pelueHusi (pacnopku, Noaknagku), obecrnevmBatoLime
MaKcUMasribHOe WCTOSb30BaHWe TEeMnooTAaloWel MOBEPXHOCTM CMyTHUMKA W TEMMOBOCMPYHUMAKOLWEN MOBEPXHOCTU
Tpy6onpoBoaa B NPOCTPaHCTBE, OrpaHUYEHHOM TEMOM3O0NALMOHHOM KOHCTPYKUMEN. [1Ns CHWKEHUS TENSoBbIX NOTepb Yepes
y4acTOK  TEMMOM3OMNSALMOHHOA  KOHCTPYKUMM, KOHTaKTUPYIOLWMA C  BO34yXOM B  MPOCTPaHCTBE,  OrpaHW4YeHHOM
TENMOM3O0SIALMOHHON KOHCTPYKLUMEN, 3a CYET YMEHbLUEHUS pagualMOHHOM COCTaBIsIOLLEA TEMnoBOr0 MOTOKa, MOryT
MPUMEHATLCS BHYTPEHHUE OOKMafku (3KpaHbl) U3 antoMUHMeBON chorbrn TonwwmHol 0,1 MM Ui PorbrMpoBaHHbBIX MCTOBbLIX
1 PYNOHHBIX MaTEPUanos, C y4eTOM A0MyCTUMON Temneparypbl UX NPUMEHEHNS.

(BeegeH gononHutensHo, Mam. N 1).

6 MpoekTnpoBaHue TenNOBOW U30NALUN
6.1 PacuyeT TONWMHbLI TENSIOM30NSALUMOHHOIO CII0AA N0 HOPMUPOBAHHOM NSTIOTHOCTU TEMJSIOBOro NOTOoKa*

* UameHeHHas pegakums, Nam. N 1.

6.1.1 HOpMI:I NNOTHOCTMU TEennoBOro nOTOKa 4Yepe3 WU30NTMPOBaHHYHO MOBEPXHOCTb 06beKTOB, pacnofioXXeHHbIX B
EBpOI'IEIZCKOM pernoHe Poccun, cnegyet npuHMMaTh:

0nsi obopydosaHusi U mpy6borposodos ¢ ronoXXuUMmMesnbHbIMU memrepamypamu, PacronoXeHHbIX:
Ha OTKPbLITOM BO34yXxe - No Tabnuuam 2 n 3;

B MOMeLLeHUM - no Tabnuuam 4 n 5;

ons obopydosaHusi U mpyborposodos ¢ ompuyameribHbIMU memrepamypamu, PacrofOXeHHbIX:
Ha OTKPbITOM BO3Ayxe - No Tabnuue 6;

B MoMeLLeHu - no Tabnuue 7;
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CrI1(Ce00 npasur) om 27.12.2011 N 61.13330.2012 MNMpumeHsiemcs ¢ 01.01.2013 ezamer CHul141-03-2003

pu rpoKadKe 8 HErnPOXOOHbIX KaHarax:

Ans TpybonpoBoaoB ABYXTPYOHbLIX BOAAHbLIX TEMMOBLIX CETEN - No Tabnuuam 8 n 9;

N1 NaponpoBOAOB C KOHAEHCAaToNpoBoAaMM Npu X COBMECTHOM NpoKnaake B HENPOXOAHbIX kaHanax - no tadnuue 10;
ansa TpybonpoBoaoB ABYXTPYOHbLIX BOASIHBIX TENMOBLIX CeTen Npy 6eckaHanbHOM Npoknazake - no tabnuuam 11-12.

HOprI NIIOTHOCTU TenyioBOro noTtoka Ajid TOJICTOCTEHHbIX MeTanJiM4ecknx pr6OI'IpOBOL],OB cnenyer npuHMMaTb Mo
yCnoBHOMY AMaMeTpy, COOTBETCTBYHOLWEMY CTaHAAPTHbIM TPY6aM TOro e Hapy>XHoro aAnameTtpa.

I'IpM NPOEKTNpoOBaHNN TENMoBOM U30NAUMM ONA TEXHONOrMYECKMX pr6OI'IPOBO,D,OB, npoKnagbiBaeMblX B KaHanax u
GeckaHarnbHo, HOPMbI MJTOTHOCTW TErnjioBOro noToKa clieayer npuHnMMaTtb Kak Onsd pr6OI'IpOB0/J,OB, NnpoKnagbiBaeMbIX Ha
OTKPbITOM BO34YyXe.

6.1.2 lMpu pacnonoxeHnn K3onupyembix OOLEKTOB B OPYrMX PEerMoHax CTpaHbl CleayeT yyuTbiBaTb W3MEHeHue
CTOMMOCTW TENSOThlI B 3aBMCUMOCTM OT paroHa CTpoMTEnbCTBa M crnocoba npoknagku TpybonpoBoda (MecTa ycTaHOBKM
obopyaoBaHus):

HOPMbl NIIOTHOCTM TEMMOBOTO MOTOKA AN NIOCKOW U LMNMHOPUYECKON MOBEPXHOCTEN C YCIOBHbIM npoxodom 6onee
1400 mm, 4", ONpeaensTcs no dopmyne

qmg=qK’ (1)

HOPMbI NAOTHOCTU TEMMOBOrO MNOTOKA AN LUNUHAPUYECKOM MOBEPXHOCTU C YCNOBHbLIM npoxogom 1400 mm n meHee, g ;93

, onpegensTcs no dopmyne

7 =k @)

roe ¢ - HOpMMPOBAaHHAs MOBEPXHOCTHAsA NIIOTHOCTb TEMSIOBOro NOTOKa, BT/M2, npuHMMaemas no tabnuvuam 2-7;

g; - HOPMVPOBaHHas fMHENHast NMOTHOCTb TEMMOBOro NoToka (Ha 1 M AMNuHbI LunuHapudeckoro obbekTa), BT/wm,
npyvHUMaemasi no Tabnuuam 2-12;

- KOI(DULMNEHT, YYUTHIBAIOLLMIA U3MEHEHNE CTOMMOCTW TEMNMNOThI U TENNOU3ONSALMOHHON KOHCTPYKLMM B 3aBMCMMOCTH
OT parioHa cTpouTenbCcTBa U cnocoba npoknagku Tpybonposoaa (Mecta ycTaHoBKM obopyaoBaHust), (cMm. Tabnuuy 13).

Tabnuua 2 - HopMbl NNOTHOCTM TEMOBOrO NMoToka 060OpyAoBaHMS M TpyOONpoBOAOB C MONOXMTENbHLIMW TeMNepaTypamm
Npv pacnonoXXeHun Ha OTKPLITOM BO34yXe M Yncne 4yacos paboTbl 6onee 5000

Y CnOBHbINA NPOX0oA4 Temnepatypa TennoHocutens, °C
TpybonpoBoga, Mm
20 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
[MNOTHOCTbL TENOBOrO 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
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1)
Cr1(Cs00 npasurn) om 27.12.2011 N 61.13330.2012 lNpumeHsiemcsi ¢ 01.01.2013 e3ameH CHul141-03-2003

300 18 | 37 | 64 | 91 | 118 [ 147 | 191 | 224 | 2509 | 296 | 333 | 373 | 414
350 22 | 45 | 77 [ 108 | 140 | 173 | 208 | 244 | 281 | 320 | 361 | 403 | 446
400 25 | 49 | 84 | 117 | 152 | 187 | 223 | 262 | 301 | 343 | 385 | 430 | 476
450 27 | 54 | 91 | 127 | 163 | 200 | 239 | 280 | 322 | 365 | 410 | 457 | 505
500 30 | 58 | 98 | 136 | 175 | 215 | 256 | 299 | 343 | 389 | 436 | 486 | 537
600 34 | 67 | 112 | 154 | 197 | 241 | 286 | 333 | 382 | 432 | 484 | 537 | 593
700 38 | 75 | 124 | 170 | 217 | 264 | 313 | 364 | 416 | 470 | 526 | 583 | 642
800 43 | 83 | 137 | 188 | 238 | 290 | 343 | 397 | 453 | 511 | 571 | 633 | 696
900 47 | 91 | 150 [ 205 | 259 | 315 | 372 | 430 | 490 | 552 | 616 | 681 | 749
1000 52 | 100 | 163 | 222 | 281 | 340 | 400 | 463 | 527 | 592 | 660 | 729 | 801
1400 70 | 133 | 215 | 291 | 364 | 439 | 514 | 591 | 670 | 750 | 833 | 918 | 1098
Boriee 1400 u MnoTHOCTL TennoBoro NoToka, Br/m2
niockue
NoBEpPXHOCTU
15 | 27 | 41 | 54 | 66 | 77 | 89 | 100 | 110 | 134 | 153 | 174 | 192
I'Ipvuvleanme - I'Ipomex(yTquble 3Ha4YeHnA HOPM NJTOTHOCTK TEMNJI0BOro NOTOKa crieayeT onpenendartb MHTepnonﬂumeﬁ.

Tabnuua 3 - Hopmbl NAOTHOCTM TEMMOBOrO MOTOKA 0GOPYAOBaHWSI U TPyOONpPOBOAOB C MOMOXUTENbHBIMU TeMnepaTypam
MNPV PacrnorioeHNN Ha OTKPLITOM BO3AyXe M Yncre YacoB pabotbl 5000 n meHee

Y CROBHbIN NPOX0A Temnepatypa TennoHocutens, °C
TpybonpoBoga, Mm

20 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
MNnoTHOCTL TennoBoro notoka, Br/m

15 4 10 18 28 38 49 61 74 87 102 117 133 150
20 5 11 21 31 42 54 67 81 96 112 128 146 164
25 5 12 23 34 46 59 73 88 104 120 138 157 176
40 6 14 26 39 52 67 82 99 116 135 154 174 196
50 7 16 29 43 57 73 90 107 126 146 167 189 212
65 8 18 33 48 65 82 100 120 141 162 185 209 234
80 9 20 36 52 69 88 107 128 150 172 197 222 248
100 10 22 39 57 76 96 116 139 162 187 212 239 267
125 12 25 44 63 84 113 137 162 189 216 245 276 307
150 13 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 [NOTHOCTbL TENNOBOro NOToka, BT/m2
nnockue
NOBEPXHOCTU

19 | 35 | 54 | 70 | 8 | 99 | 112 | 125 | 141 | 158 | 174 | 191 | 205
I'Ipmmeanme - I'Ipome»(yTquble 3Ha4YeHnA HOpPM MNJTIOTHOCTU TEMJ10BOIO MNMOTOKa creayeTt onpenenatb VIHTepI'IorIFlLI,VIeVI.

Tabnuua 4 - Hopwmbl NNOTHOCTM TENMOBOro MoToka Ans obopygoBaHWs M TpyOOMPOBOAOB C  MOMOXUTEMbHBLIMU
TemnepaTtypamu Npy pacnonoXeHUn B NMOMELLLEHN 1 Yucrie YacoB paboTel 6onee 5000
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CrI1(Ce00 npasur) om 27.12.2011 N 61.13330.2012 MNMpumeHsiemcs ¢ 01.01.2013 ezamer CHul141-03-2003

Y CrOBHbIN NPOXoA Temnepatypa TennoHocurens, °C
Tpy6onposoaa, Mm
50 | 100 | 150 | 200 [ 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
MnoTHOCTL TennoBoro notoka, Bt/m
15 6 14 23 33 43 54 66 79 93 107 122 138
20 7 16 26 37 48 60 73 87 102 117 134 151
25 8 18 28 40 52 65 79 94 110 126 144 162
40 9 21 32 45 59 73 89 105 122 141 160 180
50 10 23 36 50 64 80 96 114 133 152 173 194
65 12 26 41 56 72 89 107 127 147 169 191 214
80 13 28 44 60 77 95 114 135 156 179 202 227
100 14 31 48 65 84 103 124 146 169 193 218 244
125 16 35 53 72 92 113 136 159 184 210 237 265
150 18 38 58 79 100 123 147 172 199 226 255 285
200 22 46 70 93 118 144 172 200 230 262 294 328
250 26 53 79 106 134 162 193 224 257 291 327 364
300 29 60 88 118 148 179 212 246 281 318 357 396
350 33 66 97 129 161 195 230 267 305 344 385 428
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 un [MnoTHOCTbL TennoBoro notoka, Br/mz
nnockue
NOBEPXHOCTY
23 | 41 | 56 | 69 | 8 | 94 | 106 | 118 | 130 | 141 | 153 | 165
MpumeyaHue - MNMpoMexXyTOYHbIE 3HAYEHNST HOPM MIOTHOCTW TEMMOBOrO NOTOKA CriedyeT ONnpeaensiTb UHTEPronsLuen.

Tabnuua 5 - Hopmbl MNOTHOCTM TEMnoBOro MoToka Ans oGopyaoBaHWs WM TpyGONpPoOBOAOB C  MOMOXMTENbHLIMA
TeMmnepaTypamm Mpu pacnonoXeHn B NOMELLIEHUWN 1 Yncne Yacos paboTel 5000 1 meHee

YCnoBHbIN Npoxos Temnepatypa TennoHocurens, °C
TpyOonpoBoaa, Mm
50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
MnoTHOCTL TennoBoro 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
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1)
Cr1(Cs00 npasurn) om 27.12.2011 N 61.13330.2012 lNpumeHsiemcsi ¢ 01.01.2013 e3ameH CHul141-03-2003

500 51 100 144 189 233 279 327 375 426 478 532 587
600 58 114 164 214 263 314 367 420 476 533 592 652
700 65 127 182 236 290 345 402 460 520 582 645 710
800 73 141 202 261 320 379 441 504 568 635 703 772
900 81 156 221 285 349 413 479 547 616 687 760 834
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 [MNOTHOCTb TENNOBOro NOToKa, BT/m2
nrnockue
NMOBEPXHOCTH
26 | 46 | 63 | 78 | 92 [ 105 | 119 | 132 | 145 | 158 | 171 | 190
MpumeyaHue - MNMpoMexXyTOYHbIE 3HAYEHNS1 HOPM MIIOTHOCTW TEMMOBOrO NOTOKA CriedyeT ONnpeaensiTb UHTEPronsiLnen.

Tabnvua 6 - Hopmbl NMOTHOCTM TenmnoBoro notoka Ans obopygoBaHus u  TpybonpoBoooB C - oTpuuaTenbHbIMU
TemnepaTtypamu Npy pacnonoXeHUn Ha OTKPLITOM BO3yXe

Y CnOBHbI Npoxoa Temnepatypa TennoHocutens, °C
TpyOonpoBoaa, Mm
o | 10 ] 20 [ 40 [ -60 | -80 | -100 | -120 | -140 | -160 | -180
MnoTHOCTbL TENOBOroO NOTOKa, BT/M

20 3 3 4 6 7 9 10 12 14 16 17

25 3 4 5 6 8 9 11 12 15 17 18

40 4 5 5 7 9 10 12 13 16 18 19

50 5 5 6 8 9 11 13 14 16 19 20

65 6 6 7 9 10 12 14 15 17 20 21

80 6 6 8 10 11 13 15 16 18 21 22

100 7 7 9 11 13 14 17 18 20 22 23

125 8 8 9 12 14 16 18 20 21 23 25

150 8 9 10 13 16 17 20 21 23 25 27

200 10 10 12 16 18 20 23 25 27 29 31

250 11 12 14 18 20 23 26 27 30 33 35

300 12 13 16 20 23 25 28 30 34 36 39

350 14 15 18 22 24 27 30 33 36 38 41

400 16 16 20 23 26 29 32 34 38 40 43

450 17 18 21 26 28 31 34 37 39 42 45

500 19 21 23 27 30 33 36 38 41 44 46

Bonee 500 [MNOTHOCTbL TEennoBoro NoToka, Bt/mz

11 | 12 | 12 | 13 | 14 | 15 | 15 | 16 | 17 | 18 | 19
MpumeyaHue - NpoMeXyTOYHbIE 3HAaYEHNST HOPM MITOTHOCTM TEMMOBOrO MNOTOKA CreAyeT OnpeaensaTh MHTEPNONsLnEn.

Tabnuua 7 - Hopmbl NAOTHOCTM TENMOBOrO MoToka Ans obopygoBaHust M Tpy6bonpoBOAOB C  OTpMUATENbHLIMMI
TemnepaTtypamm Npy pacrnonoXeHUn B NoMeLLLEHUN

Y CnoBHbIN NpoxoA Temnepatypa TennoHocutens, °C
TpybonpoBoga, MM
o | 10| 20 | 40 | 60 | -80 [ -100 | -120 | -140 | -160 | -180
MnoTHOCTL TENNoBOro Notoka, B1/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
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Cr1(Cs00 npasurn) om 27.12.2011 N 61.13330.2012 lNpumeHsiemcsi ¢ 01.01.2013 e3ameH CHul141-03-2003

150 12 13 13 16 17 20 21 23 25 27 30
200 15 16 16 19 21 23 25 27 30 31 34
250 16 17 19 20 23 26 27 30 33 36 38
300 19 20 21 23 26 29 31 34 37 39 41
350 21 22 23 26 29 31 34 36 38 41 44
400 23 24 26 28 30 34 36 38 4 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 Tennosoro noTtoka, Br/mz

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

I'Ipmmeanme - I'Ipowle>|<yTqub|e 3Ha4YeHnA HOPM NJTOTHOCTK TENJIOBOro NOTOKa creayeT onpenendartb I/IHTepI'IOJ'IHLI,I/IeVI.

HOpM bl MJTIOTHOCTU TeNJ1IOBOro NnoToKa 4Yepe3 NOBEPXHOCTb nsonAaunmn pr60I1pOBO,C|OB .CI,ByXprﬁHbIX BOASAHbIX CeTen
npu noa3eMHON KaHanbHOM npoknagke

Tabnmua 8 - HopMbl NMOTHOCTM TEMMOBOrO MoToKa Ans Tpy6bonpoBodoB ABYXTPYOHbIX BOASHBIX CETEV MpU MOA3EMHOM
KaHarbHOWM NpoKnaake 1 NPOL4OSKUTENbHOCTM paboThl B rog 6onee 5000 4

Y CnOBHbIN NPOX0A4 CpepnHerogoBas TemnepaTtypa TennoHocutens (nogatoLumin/odpaTHeiin), °C
TpybonpoBoga, Mm
65/50 90/50 | 110/50
CyMMapHas nuHenHasi NoTHOCTb TEMMOBOro NoToka, B1/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

MpumeyaHus

1 PacuyeTHble cpegHerofoBble TemnepaTtypbl BOAbl B BOASAHbIX TennoBbix cersix 65/50, 90/50 m 110/50 °C

COOTBETCTBYIOT TeMnepaTypHbIM rpadmkam 95-70, 150-70 n 180-70 °C.
2 lNMpoMeXyTOYHbIE 3HAYEHMS HOPM NNOTHOCTM TEMIOBOrO NOTOKa cneayeT onpeaensaTe MHTepnonsaumen.

Tabnuua 9 - HopMbl NMoTHOCTM TEMnoBOro MOTOKa ANs TPy6GOnpoBOAOB ABYXTPYOHbLIX BOASAHLIX CETEN Mpu MNoA3eMHON
KaHanbHOWM NpoKnaake 1 NPoAoIKUTENBHOCTU paboTsl B rog 5000 4 1 meHee
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1)
Cr1(Cs00 npasurn) om 27.12.2011 N 61.13330.2012 lNpumeHsiemcsi ¢ 01.01.2013 e3ameH CHul141-03-2003

Cipanuua 14

YCcnoBHbI Npoxoa
Tpy6onposoaa, MM

CpenHerogoBas TemnepaTtypa TennoHocutens (nogatoLumin/obpatHeiin), °C

65/50 90/50 \ 110/50
CyMmapHas nuHenHasi NNOTHOCTb TEMOBOro notoka, B1/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

MpymevaHue - cM. NpumedaHus K Tabnuue 8.

Tabnuua 10 - HOprI NIIOTHOCTU TENnJ10BOro noToka 4epe3 NnoBepxHOCTb M30nALUM1 naponpoBogoB C KOHAEHCaTonposogamMn
npun nx COBMECTHOM NnpoKnagke B HeENpPOxXoAHbIX KaHanax

YCnoBHbIN Mapo- |KoHpeHcaTo-| Mapo- |KoHaeHcaTo-| Mapo- |KoHaeHcaTo-| Mapo- | KoHgeHcaTto-| Mapo- | KoHpeHcato-| Mapo- | KoHaeHcaTe
npoxoz npoBoz, nposog npoBog, npoBsop, nposog npoBog, npoesog| npoBoA npoBop, nposog npoBog, npoBsop,
TpybonpoBoaos,
MM
PacyeTHasa 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 - - - -

an/lMe‘-IaHI/le - Hpome»(yTquble 3Ha4YeHnAa HOPM NNOTHOCTU TENJIOBOIro NOTOKa cregyeT onpenenaTtb MHTepnOJ‘IﬂLJ,VIeI?I.
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HopMmbI NNIOTHOCTM TENIOBOro NOTOKa Yepes NOBEPXHOCTL U30NALMU TPy6oNnpoBoAoB ABYXTPYGHbIX BOASAHbLIX ceTen
npu nog3semMHon GeckaHanbHOWU Npoknanke

Tabnmua 11 - Hopmbl NAOTHOCTU TENSIOBOrO MoToka Ans TpybonpoBodoB Mpu MOO3EMHOM GeckaHarnbHOW Mpoknagke u
npoaormkMTENbHOCTU paboTel B rog 6onee 5000 4

YCnoBHbIV Npoxoq CpepnHerogoBas TemnepaTtypa TenmnoHocutens (nogatoLwumin/odpaTHeiin), °C
Tpybonposoga, Mm
65/50 90/50 | 110/50
CyMmapHas nuHenHasi NNOTHOCTb TEMMOBOro notoka, B1/m

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

MpumeyaHue - cM. NpumeYanHus K Tabnvue 8.

Tabnvua 12 - Hopmbl MMOTHOCTWM TEMMOBOro MoToka Ansi TpybGonpoBOAOB Mpu noas3eMHon 6GeckaHanbHOW MNpokragke u
npoaomKkmMTensHoCcTK padoTtsl B rog 5000 4 1 meHee

YCnoBHbIN Npoxoa CpenHerogoBas Temnepatypa TennoHocutens (nogatowmin/obpatHeiin), °C
TpyOonpoBoaa, Mm
65/50 90/50 | 110/50
CymmapHast nMHenHas NoTHOCTb TEMOBOro NoToka, Br/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
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Cipanuua 16

500 189 214 232
600 219 249 269
700 247 290 302
800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567
MprmeyaHue - cM. NpyMeYaHust K Tabnuue 8.

Tabnuua 13

PalioH cTpoutenbcTBa

KoachdmumeHnt g

Cnoco6 npoknaaku TpyGonpoBogoB M MECTOPACNONoXeHe 0BGopyaoBaHNS

Ha OTKPbITOM B NMOMeLLeHUN, B HEMPOXOAHOM BeckaHarnbHbI

BO34yxe TOHHEnNe KaHane
EBponerickas 4acTb Poccun 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
3anagHas Cvnbupb 0,98 0,98 0,95 0,94
BocTouHaa Crnbupb 0,98 0,98 0,95 0,94
[anbHuin BocTtok 0,96 0,96 0,92 0,9
PaiioHbl KpanHero Cesepa u 0,96 0,96 0,92 0,9
NpUpaBHEHHbIE K HUM MECTHOCTU

6.1.3 PacueTHble XapakKTepuCTUKU TEnroU3oNAUMOHHBIX MaTepuanoB W U3Zenuin,

npumeHdaemMblX Ona  usondauun

obopynoBaH/ss 1 TPyGOMPOBOAOB HAA3EMHOM W MOA3EMHON MPOKNadoK Creayer MpUHUMMAaTh C YY4eToM MMOTHOCTM B
KOHCTPYKLUW, BNAXXHOCTUN B YCINOBUAX SKCNyaTauuy, LBOB U BUAHWUSA MOCTMKOB XOroAa 3NeMeHTOB KpenreHus.

Koathdh1umeHT TennonpoBOAHOCTUN YMNIOTHAIOLMXCSH MaTepyarnos Npy ONTMManbHOM NIOTHOCTM B KOHCTPYKUMK criegyer
MPUHMMATb MO AaHHLIM CEPTUGUKALMOHHBIX UCMLITAHUIA UMW MO AaHHBIM, NPUBEAEHHBIM B CPABOYHOM MPUINOXEHUN B.

6.1.4 Tlpn OGeckaHanbHOW npoknagke TPybONpPoOBOOOB TENMONPOBOAHOCTL OCHOBHOMO CHOS  TEMnmou30MnsiLMOHHON
KOHCTPYKUUW, 3, , ONpeaensieTcs no opmyre

rae », - TENNOMpPOBOAHOCTb CYXOro Matepuana OCHOBHOro cnosi, BT/(m-K);

A = MoK

(3)

& - KO3UUMEHT, YUUTBIBAIOLLMIA YBENUYEHNE TENIONPOBOLAHOCTN OT YBMNAXHEHNS, NPUHUMAEMbI B 3aBUCKMOCTH OT
BMAa TEMMOM3ONSLMOHHOTO MaTepuana u Tuna rpyHta no tabnuue 14.

Tabnvua 14

MaTepman TenJon3onALMoHHOro croda

KoahdmumneHT yBnaxHeHus g

Tun rpyHta no FOCT 25100

MarnoBaXHbIN BIa)KHbIN HacbILWEHHbIV BOAOW
MeHononuypeTaH 1,0 1,0 1,0
ApmoneHo6eToH 1,05 1,05 1,1
MNeHononuvepmMuHepan 1,05 1,05 1,1

6.1.5 3a pacyeTHylo TemnepaTtypy OKpy»aroLLel cpedbl NPy pacyeTax no HOPMUPOBAHHOM NMOTHOCTU TEMMOBOrO NOTOKA
crneayet NpUHMMAaTh:

a) ANs U30nMpyeMbIX NOBEPXHOCTEN, PaCMNONOXEHHBLIX HA OTKPLITOM BO3A4YX€:
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AN TexHonormyeckoro obopyaoBaHms 1 TpyOonpoBOAOB - CPEAHIOK 3a rOf;
ans TpybonpoBoaoB TEMNMOBLIX CETEN NPpU KpyrnoroanyHon paboTte - cpeaHoto 3a rog;

Ans TpyBonpoBOJOB TEMMOBbLIX CETEW, paboTalolyx TOMbKO B OTOMUTENbHBLIA Mepuod, - CpedHiol 3a nepuo co
CpeLHeCyTO4HOW TeMnepaTypor Hapy>Horo Bo3ayxa 8 °C 1 HuxXe;

6) 4N n3onupyemMbIx NOBEPXHOCTEN, PACMONOXeHHbIX B nomMeLeHun - 20 °C;

B) Ang Tpy6onpoBoaoB, pacnornoXeHHbIX B TOHHensX - 40 °C;

r) ANs NOA3EeMHON MpPOKMNagkM B KaHanax unu npu OeckaHanbHOW Mpoknagke TpyOonpoBOAOB - CPeqHIo 3a rog
TemMnepaTypy rpyHTa Ha rnybuHe 3anoxeHus ocu Tpybonpoeoaa. Mpu BenuumHe 3arnyQneHnst BEpXHEN YacTi NepeKpbiTus
KaHana (npv Mpoknagke B KaHamnax) Wnu Bepxa TENnmou3oSsLMOHHOM KOHCTPYKUMKM TpyOonpoBoaa (npu OGeckaHanbHoOW
npoknagke) 0,7 M U MeHee 3a pacuUeTHyl0 TeMrepaTypy OKpyalollen cpedbl AOIMKHA NMPUHMMATBLCS Ta Xe TemnepaTtypa

Hapy>HOro Bo3ayxa, 4Tto n npu Haa3eMHOWN npoKnagke.

6.1.6 TemnepaTypy TeMNnOHOCUTENS TexHonmorndeckoro o6opydoBaHWs UM TpyOONpoBOAOB MpW  pacyetax Mo
HOPMUPOBAHHOW MIIOTHOCTM TEMSIOBOrO NOTOKA CrieAyeT NPUHUMaTb B COOTBETCTBUM C 3alaHNeM Ha NMPOoeKTUPOBaHMe.

Ons prGOHpOBO,D.OB TENnoBbIX CETEN 3a pacyeTHY TeMnepartypy TenyfioHoCUTenA npuHUMaroT:
a) ONs BOASHbIX TENSIOBbIX CETEN:

AnA nogarollero TpyGonposoaa npu MOCTOSIHHOM TeMnepaType CETeBOW BOAbl M KONMUYECTBEHHOM PerynvpoBaHun -
MaKcUMarbHyo TemrnepaTypy TenrnoHocuTens;

ans noparoulero Tpybonposoga npu NeEpeMeHHoOW TemnepaType CETEBOM BOAbl M Ka4eCTBEHHOM PEerynvMpoBaHuM - B
COOTBETCTBUM C Tabnuuen 15;

ans obpaTHbeix Tpy6onpoBoaoB BoAsiHbIX Tennosbix ceTer 50 °C;

6) ONnA MNapoBbIX CETel - MaKkcuMmarbHyl TemnepaTypy Mapa CpedHiol Mo ANVHEe pacCMaTpuBaemMoro y4acTka
naponpoBoAa;

B) ONSA KOHOEHCATHbIX CETEN W CETeN ropsyero BOAOCHAGXKEHMSA - MakCMMarnbHyH TemrepaTtypy KoHOeHcata unu
ropsiyen Bogpl.

Tabnuvua 15
TemnepaTypHble pexuMbl BOASAHbIX TENNOBLIX ceTen, °C 95-70 150-70 180-70
PacuetHas Temnepartypa TennoHocutens ¢, , °C 65 90 110

6.1.7 lpn onpepeneHvn TemnepaTypbl rpyHTa B TemnepaTypHOM Mnone noA3eMHoro TpybonpoBoda TEMroBbIX CETEN
TemnepaTypy TEnnoHOCUTENa crieayeT NpMHUMAaTh:

ONS BOOSHbIX TEMMOBbLIX CETEN - MO TemnepaTtypHOMy rpaduky perynmpoBaHusl Mpy CcpegHEMECSIHHOM Temnepatype
Hapy>KHOro Bo34yxa pacyeTHOro MecsLa;

ANS NapoBbIX CETeN - MakcMMarnbHyo TeMnepaTypy napa B paccmaTtpvBaeMoM MecTe naponposoaa (C y4eToM nageHust
TeMmnepaTtypbl Napa no anvHe Tpy6Gonposoaa);

ONA KOHOEHCATHbIX CETEN U CeTen ropsiyero BOAOCHabXeHus - MaKkCUMaribHy0 TeMneparypy KoHgeHcarta unn Boabl.
6.2 Onpe,qeneHMe TONWMHbI U30NALMN NO 3af,aHHON BeNUYMHEe TENSIOBOro NoToka

Mpy pacyeTe TOMWMHBI TEMMOBOW WU30NSALMW MO 334aHHOW BEMWYMHE TENSIOBOTO MOTOKA pacyeTHble TemnepaTypbl
TENMOHOCUTENS N OKPY>KaoLLLEro BO3ayxa NPMHUMAlOT B COOTBETCTBUM C NyHKTaMm 6.1.5 n 6.1.6.

(U3meHeHHas pegakums, Nam. N 1).
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6.3 OnpegeneHve TONLWMHbI TENSOBOW U30ONALMU NO TEXHONMOMMYeckKumM TpeboBaHNAM™

* ameHeHHas pegakums, Mam. N 1.

Mpn pacyere TOMWMUHBLI TEMMOBOW M30MAUMM ODOpPYyAOBaHMA M TpyOONpOBOAOB C MOMOXUTENbHLIMU TeMnepaTypamu,
pacnornoXeHHbIX Ha OTKPbITOM BO34yXe, B KA4ECTBE PACHETHON TeMMepaTypbl OKPYKaloLEero Bo3ayxa NpUHUMAETCS CpeaHss
TemnepaTypa Hanbosee xornogHom NATUAHEBKN ¢ obecnevyeHHoCTbo 0,92,

Mpy pacyeTe TONLMHBI TENSOBOW M3onaumm obopyaoBaHusi U TpyBoOnpoBOAOB C OTpULaTENbHLIMM TEMMepaTypamu,
pPacnonoXeHHbIX HAa OTKPbITOM BO3JyXe, B KAYECTBE PACYETHON TEMMNEPATYPbl OKPYKatoLLLEro BO3ayxa NPUHUMAETCS CPeaHss
MaKcuMmarbHas TeMnepartypa Hamboree apkoro mecsua.

[na obopynoBaHusa u TpyGONPOBOAOB, PACMONOXEHHbIX B MOMELLLEHUM, pacyYeTHasa TeMNepaTypa OKpyKaloLLero Bo3gyxa
NPUHMMAETCH B COOTBETCTBUM C 3aaHMEM HA MPOEKTUPOBaHME, a Npu OTCYTCTBUM YKa3aHW O TEMNEpaType OKPY>KatoLLEero
BO3Ayxa npuHnmaetcs pasHon 20°C.

PacuyeTHas TemnepaTtypa TennoHoCUTens NpUHMMaeTcs B COOTBETCTBMM C 3aaHMEM Ha MPOEKTMPOBaHME.

(M3meHeHHas pegakums, Uam. N 1).

6.4 OnpepneneHue TOMWMHLI TENNOBOWM M3OMNALUMU NO 33JaHHOMY CHWXKEHMIO (MOBBLIWEHUIO) TemmnepaTypbl
BellleCcTBa, TPaHCNOPTUPYeMoro Tpydbonposogamu (naponposogamum)

I'IpM pacyeTe TOMWMHBI TENSIOBON M30NAUMK MO 3afaHHOMY CHWXEHUIO (I'IOBI:ILIJeHI/IIO) TemMnepartypbl BelleCTBa,
TpaHCnopTUpyemoro pr60I'IpOBOD,aMI/1, pacyeTHyro TemMmneparypy Opr)KaPOLLI,eVI cpeabl cnegyer npuHUMatb OnN4
pr6OI'IpOBOD,OB, pacnoIoXXeHHbIX!

Ha OTKPbITOM BO3yXe U B NOMeLleHnn - B COOTBETCTBUN C 6.3;

B TOHHensX - 40°C;

B KaHanax unv npu GeckaHarnbHON Npoknagke TpyGonpoBOAOB - MAHUMAIbHYO CpedHEMECSYHYIO TemnepaTypy rpyHTa
Ha rny6uHe 3arnoxeHust ocu Tpybonposoaa.

PacyeTHyto TemnepaTypy TEMMOHOCUTENS NPUHMMAKOT B COOTBETCTBUM C 334aHNEM Ha NMPOEKTMPOBaHME.
(M3meHeHHas pegakums, Mam. N 1).
6.5 OnpepeneHve TOSMLWMHbI TENSIOBOM U30MALMM NO 3afaHHOMY KONMYECTBY KOHAEHcaTa B naponpoBoaax

[Mp pacyere TONWMHLI TENMOBOW W3OMNALMM NApONpPOBOAOB MEPEerperoro M HacbIWEHHOTO napa pacyeTHYHo
TemnepaTypy OKpyKaroLlero Bo3ayxa cnegyet npyuHuMaTb B COOTBETCTBUM C 6.3.

PacyeTHble napameTpbl Napa NPUHUMAKOT B COOTBETCTBUM C 331aHUEM Ha NPOEKTUPOBaHME.
(N3meHeHHas pegakums, N3m. N 1).

6.6 OnpegeneHve TOMLWMHbI TENSIOBON U3ONSAUMKU MO 3aJaHHOMY BpeMEHU NMPUOCTAHOBKU ABWXEHUS XUAKOro
BellecTBa B TpyGonpoBoaax B LienAX NpeaoTBpaLleHnsi ero 3amep3aHusl Unu yBenmyeHus BA3KOCTU

anI pacyete TOnLWUHbI TENnoBoOM M30NAUMK MO 3afjaHHOMYy BpeMeHW MNPUOCTaHOBKU OBWMXEeHUA XWUOKOCTU B
pr6OI'IpOBOLI,aX B Uendax npeanorBpalieHna  ero 3amep3aHna wunn - yeernnmyveHmAa BA3KOCTU pacHeTHble napaMeTpbl
OKpyXatoLliero Bo3gyxa n tennoHocuTena cnenyet npuHMMaTb B COOTBETCTBUK C 6.3 1 3apgaHvem Ha NpoeKTnpoBaHMe.

(M3meHeHHas pegakums, Uam. N 1).

6.7 PacueT TONWMHbI TENMIOBOW M30NSALMM NO 3aA4aHHON TemnepaType Ha NOBEPXHOCTU M3onaumum*®

* U'ameHeHHas pegakums, Nam. N 1.
6.7.1 TemnepaTtypy Ha NOBEPXHOCTW TEMMOBON U30MNsALUM cneayeT npuHuMmaTh He 6onee, °C:

a) ANns U3oNMpyeMblX NOBEPXHOCTE, pacnoNoXeHHbIX B paboyei Ui obenyvMBaeMoit 30Hax MOMELLEHWIA U codepXKaLlyx
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BELLecTBa C Temneparypoii:

Bbiwe 500 °C 55
ot 150 no 500 °C 45
150 °C v Hwxe 40
BCMbILLKX NapoB Hmke 45 °C 35

6) onsA M3onMpyembix NOBEPXHOCTEN, PACNONOXEHHbIX HA OTKPLITOM BO34yxe B paboyei unvm obcnyxnuBaemMon 30He:

npy MeTann4Yeckom NoKPOBHOM Cioe 55

ANsa Apyrnx BUOOB MNOKPOBHOMO CINosi 60.

TemnepaTypa Ha MOBEpPXHOCTW TEMNMOBOW M3onsAuMKM TpyOONpoBOOOB, PACMONOXEHHbIX 3a npedenamu paboyen unu
obcnymBaemol 30HbI, He AOSKHA NpeBblllaTb TemnepaTypHbIX NPeaernos NPMMEHEHNS MaTepuanoB NMOKPOBHOMO Crosi, HO
He Bbiwe 75 °C.

6.7.2 PacyeTHyto TeMnepaTypy OKpy>KaroLLero Bo3gyxa cneayer NpMHUMaTh A5 MOBEPXHOCTEW, PacnONOKeHHbIX:

Ha OTKPbITOM BO3AYyXe - CPEeAHIO MakCUManbHyto Havbonee >xapkoro mecsua;

B MOMELLIEHUN - B COOTBETCTBUM C 6.3.

6.7.3 lNpy HeobxogMMOCTN OAHOBPEMEHHOIO BbINOMHEHMS TpeboBaHui 6.1-6.5 n 6.7 npuHuMmaeTcs Oonbluee 3Ha4YeHue
pacYeTHON TONLWUHBI 30NN,

6.8 PacuyeT TONWMHbLI TENJIOBOW U3ONALMM C LieNb0 NpeaoTBpalleHMsi KOHOeHCauuu BnarM U3 OKpyKaroLero
BO34QyXa Ha NMOKPOBHOM cnoe TEensioBoM u3onsuun obopyaoBaHuMs U TpyObonpoBOAOB, coAepXawux BelecTsBa C
TemnepaTtypon HUXe TeMmnepaTtypbl OKpyKatoLlero Bo3ayxa

[aHHbIN pacyeT crnenyeTt BbINONMHATL TONMbKO O11A U30J1MPYEeMbIX I'IOBerHOCTeIZ, pacnonoXeHHbIX B NOMELLEeHNN.

PacuetHass TemnepaTypa W OTHOCUTENbHAs BMaXHOCTb BO3[Ayxa MPUHMMAIOTCA B COOTBETCTBUM C 3adaHWEM Ha
NPOeKTUPOBaHMe.

[Ona um3onupyembix MOBEPXHOCTEN C OTpuULATENbHbIMU TemrepaTypamu, PacrnonOXEHHbIX B MOMELLEHUW, TOrLMHA
TENMNoM3onsLMOHHOro Cros, ornpegeneHHas no ycnoesuam 6.1, 6.2, pomkHa ObiTb nNpoBepeHa no 6.8. B pesynerate
CpaBHEHUS NPUHMMAaETCS Bonbluee 3Ha4YeHe TOMLWUHBI CIO0S.

(M3meHeHHas pegakums, Uam. N 1).

6.9 Mpu pacyere TONLMHLI TEMNMOBON M30ONSAUMU C LEMbI0 NPeaoTBpaLleHns KOHOEHcauMW BriarM Ha BHYTPEHHMX
MOBEPXHOCTSIX ra30X0A40B, TPAHCMOPTUPYHOLLMX rasbl, cogepXallme BoAsHble Napbl U BOASAHbIE Napbl U rasbl, KOTopble Npu
pacTBOPEHWN B CKOHOEHCMPOBABLUMXCS BOASAHBLIX Mapax MOryT MpYMBECTM K 0Opa3oBaHWMIO arpecCcuBHBIX NPOAYKTOB,
pacyYeTHYI0 TEMMNepaTypy OKpy»KatoLLen cpeabl crnegyeT npuHMMaTb B COOTBETCTBUM C 6.3.

PacuyeTHble napaMeTpbl ra3oB NPUMHMMAOT B COOTBETCTBUM C 3adaHNEM Ha NPOEKTUPOBAaHME.

(M3meHeHHas pegakums, Nam. N 1).

6.10 Mpun pacyete TennoBoin M3onaLMU TpyBonpoBoaoB C 0GOrpeBaloLLMMI UX MapPOBbIMM UM BOASHLIMKA CMYTHYKaMU
pacyeTHYylo TemMrepaTypy OKpy’KatoLLero Bo3ayxa criegyeT npuHuMaTh:

Ha OTKPbITOM BO3Qyxe - CpeaHloro Hanbonee xonogHOM MATUAHEBKA WM B COOTBETCTBMM C 3afdaHWeM Ha
NpoeKTnpoBaHnE;

B MOMELLEHUN - B COOTBETCTBMM C 33aJaHMEM Ha MPOEKTMpOBaHWe, a Mpu OTCYTCTBUM YyKa3aHuii O Temrnepatype
OKpy>katoLLero Bo3gyxa - 20°C;

B TOHHensAX - 40°C;
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PacquHyro TemnepaTtypy TensIOHOCUTENA B pr6onpoaop,e n o6orpeBa+ou.|,eM €ro cCnyTHuKe NnpuHMMaroT B COOTBETCTBUN
C 3agaHneM Ha npoeKkTupoBaHme.

(M3meHeHHas pegakums, Mam. N 1).

6.11 TeI'IJ'IOVI3OJ'I9|LI,VIOHHyIO KOHCTPYKUUIKO C TernJion3onAaAunoHHbIM CJlioemM U3 O4HOPOAHOIo Marepuarna, yCTaHOBJIEHHOIO B
HECKOJTbKO CJ10€B, MNMpu pacyeTax paccMaTpuBardT Kak O,D.HOCJ'IOVIHyI-O.

Pacyer TONWWHLI TENmMOU3OMNALMOHHOTO CIOSi KOHCTPYKLMM, COCTOsLIEeRn M3 OBYyX M 6Goree Crnoes pasHOPOAHbIX
maTepuanos, crieqyer MpPoOBOAWUTbL WMCXOOS M3 TOro, YTO MEXCIIOMHas Temnepatypa He MpPeBbillaeT MaKkCUMarbHYHo
TeMmnepaTypy NpUMEHEHVs1 TENMOoU3ONALMOHHOrO MaTepuana rnocrnenyoLwyx crnoes. TOMWWHY KaKOoro Crosi pacCYuThbiBaloT
OTAEMLHO.

6.12 PacyeTHyl0 TOMLWUHY TEnmnou3osaLMOHHOIO CII0S B KOHCTPYKLUSIX TEMMOBOM M30NALUN HA OCHOBE BOJTOKHUCTbIX
MaTepvanos 1 U3genuin (MaToB, NIWT, XONCTOB) CNeayeT OKPYrMsaTb OO 3HAYEHUN KpaTHbIX 10 Mm.

B KOHCTPYKLMSIX HA OCHOBE MUHEPAOBATHbIX LIUMMHAPOB, KECTKMX SYEUCTbIX MaTepuanos, MaTepuanoB U3 BCNEHEHHOMO
CUHTETUYECKOro Kayyyka, NonmMaTurieHa u NeHonnacToB criefyet NpMHMMaTh GnbkailLyto K pacHeTHON TOMLMHY U3Lenuin no
HOPMaTMBHbLIM JOKYMEHTaM Ha COOTBETCTBYIOLLME MaTepuarbl.

Ecnu pacyeTHasi TONWMHA TEMMOM3OMSILUOHHOIO Crliosi He COBMagaeT C HOMEHKNATYPHOW TOMLWMHOM BbIGPAHHOTO
mMaTepuana, cregyer npuHUMaTb MO  OEWCTBYIOLLEN HOMeHKknaType Onwkanwyto ©Gonee  BbICOKYID — TOMLUMHY
TEnnounsonsaLMoHHOro MaTepuana.

[onyckaercs npuHUMaTb Gnikaiwyto Gonee HWU3KYHO TOMWMHY TEMnOM3ONSLUMOHHOMO Crosi B Cryyasix pacderta rno
TemrepaType Ha MOBEPXHOCTU M3OMSALMM M HOpMaM NIIOTHOCTM TEMMOBOrO NOTOKA, €CNW pasHuLa Mexay PpacqeTHOW W
HOMEHKNATYpPHOW TOMLMHON He NpeBbIaeT 3 MM.

6.13 MMHMMaJ’IbHyIO TONWMHY Tennon3ondaunoHHOro crnosa cnegyet npuHMMaTh:

npun mnsonauun uunmnmHgpamMmm m3 BOJTOKHUCTbIX MaTtepuanoB - paBHOVI MWUHMManNbHON TOMLUNHE, npep,ycmanMBaemoﬁ
rocyaapcTtBeHHbIMKU CTaHOapTamMn Unn TeXHMYECKMMIN yCIioOBUAMUA;

npu n3onaunn TkaHAMM, NOTOTHOM CTEKINMOBOJTIOKHUCTLIM, LUHYpaMu - 20 mm;
npu naonaunn n3gennamMmm N3 BONMTOKHUCTbIX YMITOTHAKLWKNXCA MaTepuaros - 20 mm;

npn mn3ondaunm XectkmMmn marepuanamn, n3genmamMmm mn3 BCMEHEHHbIX MOoJiMMmepoB - paBHOVI MWHUManbHON TOMLUMHE,
Hpe,ﬂyCManMBaeMOVI rocyaapcTtBeHHbIMKU CTaHOapTaMun Unn TexHM4eCkMMin ycrioBusaMn.

6.14 [MpepenbHasi ToOMWMHA TENMOW3OMALMOHHOTO Cros B KOHCTPYKUMSIX TENmoBOW wu3onsauuu TpybonpoBodoB
npvBeeHa B nNpunoxeHuu I,

Ecnn pacyerHas TonwwmHa 6Gonblue, 4emM MOXET obecnevmtb B COOTBETCTBUM C MpunoxeHvem [ BbIOpaHHbIN
TENnom3oNsLNOHHBIN MaTepuan, criegyet NPUMMeHUTb Bonee abeKTUBHBIM TEMNOM3ONALMOHHBIN MaTepvan.

MpumeHeHne KOHCTPYKUMIA C BOMnbLUEer TOMLWUHOW TENNOM30NALUOHHOTO Cros TpebyeT TexHn4eckoro 060CHOBaHMS.

6.15 TonwuHy Tennou3onALMOHHOrO CIIoA B KOHCTPYKLUUSIX TEMMOBOM M3ONALUMU NMPUBAPHON, My(TOBOM M HECHEMHON
donaHLEeBo apMaTypbl criegyeT NpMHMMaTh PaBHOWM TOMLUHE 13onsauum Tpybonposoaa.

TornwmHy Tennou3onsAUUOHHOIO Crosi B CbEMHbIX Tennou3ONSALMOHHBLIX KOHCTPYKUMAX (priaHueBbiX COeQMHEHUA U
onaHueBo apmaTtypbl C MONOXMTENBHON W OTpUUATENbHOW TeMnepaTypon TpaHCMOpPTUPYEMbIX BeLLecTB crepyer
NPUHMMAaTb PaBHOW TOSLLMHE n3onsAuuM Tpybonposoaa.

6.16 Ona nosepxHocTen ¢ Temnepatypon Bbiwe 300 °C m Hwke MuHyc 60 °C He ponyckaercsi NpUMeHeHve
OOHOCHMOMHBIX  KOHCTPYKUMA. [pyu  MHOrOCNOMHOM  KOHCTPYKUMWM MNOCNenytowme Crnou [OOMKHbl MepekpbiBaTh  LUBbI

npeabiayLlero.

6.17 3akasHble TONWMNHY “ o6beM TeNNoOM3onALMOHHBLIX U3AENUA N3 YNINOTHAKLWNXCA MaTepuanoB crieayer onpeaendartb
no pekoMeHa4yeMOoMY MPUnoXxeHn .

6.18 TOJ'ILLI,MHy METaNIMYECKNX N KOMIMO3UUMOHHBLIX MaTtepuarnoB, NpUMEHAEMbIX B KadeCTBE€ [OKPOBHOIO CJi0A, B
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3aBWCMMOCTU OT Hapy>XHOro Auvametrpa TpyGonpoBoda WNM KOHMMrypauum TEnnou3oNnsiLUOHHON KOHCTPYKUMKU criedyer
NPUHMMAaTbL Mo npunoxennio b (Tabnuupbl 6.2 n B.3).

(N3meHeHHas pegakums, N3m. N 1).

Tabnuua 16 (UcknoyeHa, Nam. N 1).

6.19 B kayecTBe NMOKPOBHOIrO CrOs TEMMOM3ONSLMOHHBIX KOHCTPYKLMIA AnameTpom usonaummn 6onee 1600 MM 1 NNOCKUX,
pacnornoXeHHbIX B MOMELEHMN C HearpecCyBHbIMM U1 cnaboarpecCuBHbIMM - cpegamu, [OMyCKaeTcd  MpUMEHSATb
MeTannnyeckue nMcTbl U NeHTbl TonwmHon 0,7-0,8 mm, a ans TpybonpoBoaoB AnameTpom nsonsuum donee 600 go 1600 mm
- 0,6 mm.

6.20 JIucTel U NEHTbl U3 aniMUHUSA U artOMUHMEBLIX CNNaBoB TonwmHon 0,25-0,3 MM peKkoMeHOyeTcs NpUMEHSATb
rocpprpoBaHHbIMN.

6.21 LWTyKkaTypHbIN NOKPOBHbLIV CMON TENNOU30NMPOBAHHON NOBEPXHOCTU, PACMONOXKEHHON B MOMELLEHUW, AOMKEH ObITb
OKMeeH TkaHbto. TONLWMHY LUITYKATYpPHOrO MOKPbLITUS NPU YKNaAKe MO XECTKMM UMY BOMOKHUCTbLIM MaTepuanam B 3aBUCUMOCTM
OT AMameTpa u3onupyemoro obbekTa pekoMeHayeTCcs NpuHMMaTh no tTabnuue 17.

Tabnwvua 17
Bva nsonsiumoHHoro matepuana TornwmHa WTYKaTypHOro MOKPbITUS, MM
(ocHoBaHwue)
Bug usonunpyemoro obbekTa
Tpy6onpoBoabl Hapy>XHbIM AVAMETPOM, MM obopyaoBaHue
no 133 Bkrn. 159 n 6onee

YKecTkne nagenus 10 15 20
BonokHucTble nspenus 15 15-20 20-25

6.22 [Ona Tennou3onAuMOHHbIX KOHCTPYKLMWA, MNOABEpraloLlmMxcad BO3AENCTBUIO arpecCuBHbIX cpend, cnegyer
npegycMaTpmBaTh 3alMTy METaNIMYECKNX NOKPbITUIA OT KOPPO3UW.

Mpy ncnonb3oBaHWN B KAYECTBE MOKPOBHOIO CINOsi CTanu TOHKONMUCTOBOWM OLMHKOBAHHOWM TOJLUMHA LIMHKOBOMO MOKPbLITUS
BbIOMPAETCS C YH4ETOM CTEMEHM arpecCUBHOTO BO3OEACTBUA Cpedbl U NPeanoriaraeMoro cpoka cry»0obl MOKPOBHOIO CIiosi, HO
He MeHee 20 MKM.

Mpu NpUMEHeHUM B KayecTBe MOKPOBHOMO Criosl JIMCTOB W JIEHT W3 anioMVMHUA W anioMWMHUEBLIX CMNaBoB WU
TENNOM3O0NALMOHHOTO CIosi B CTalbHOW HeoKpalleHHOW CEeTKe WNu Mpu YCTPOWCTBE Kapkaca criedyer npegycmaTpuBaTb
YCTaHOBKY Mo MOKPOBHbIA CINOW MPOKMafakM U3 pyrioHHOro MaTtepuaria Ui OKpacky NMOKPOBHOTO CHOSt U3HYTPU GUTYMHbIM
faKoMm.

6.23 lMoa NOKPOBHBLIN CIIOW M3 HEMETaNfMYECKNX MaTepuanoB B MOMELLEHUAX XpaHEHVs U nepepaboTKu MULLEBbLIX
NPOAYKTOB crieQyeT npegycmaTpyBaTh YCTAHOBKY CETKM CTalnlbHOW M3 NMPOBOSIOKM OUAMETPOM He MeHee 1 MM C syerikamm
pasmMepom He bornee 12x12 Mm.

6.24 KOHCTpyKUUS TENSIOBOIN M30NALMM [OIKHa UCKMoYaTh ee AedhopMaLlmio U crosi3aHne TENon3ossiLLMOHHOMO CIosi B
mpolecce 3Kchnyatauuu. B cocTaBe TennousonsiuMOHHBbIX KOHCTPYKUWIA OGopydoBaHWs M TpyGonpoBOdOB crieqyer
npedycmaTpvBaTh OMOPHbIE 3MEMEHTbI M pasrpyKalolimMe YCTpoicTBa, obecnedMBalolme MexaHUYEeCKylo MPOYHOCTb U
SKCNIyaTaLUMOHHY0 HafE€XHOCTb KOHCTPYKLIWIA.

Ha BepTukanbHbIX y4acTkax TpybonpoBogoB u 060pyaoBaHUst OMOPHbIE KOHCTPYKLMKM CNeayeT npegycmaTpuBath vyepes
Kakaoble 3-4 M Mo BbICOTE.

6.25 B KOHCTpyKUMsX Tenrnosow usonsumm obopygoBaHWs M TpyOONpoBOAOB C OTpuUUATENbHbIMA TemnepaTypamu
BELWEeCTB He crneayer npUMEHATb  METannuyeckue KpernexHble [etanu, npoxodsiine 4Yepes BCHO  TONLUMHY
TennousonsuuMoHHoro cros. KpenexHble peranu unuM uX YacTu criegyer npegycMatpusaTtb M3 marepuarnos  C
TennonposogHocTho He Bonee 0,23 B1/(Mm-°C).

,D,epeBﬂHHble KpeneXHble aeTanu OoIXHbl ObITb 06p360TaHbI AHTUNMNPEHOM N aHTUCENTU4eCKUM COCTaBOM.

OnemMeHThI KpenneHunsa, n3rotoBfieHHble U3 er'IGpOﬂ,I/ICTOVI CcTanun, OonXxHbl UMETb aHTI/IKOpp03I/II7IHoe NOKpbITHE.
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6.26 Pa3meLleHme KpenexHbIX AeTanen Ha U3onmpyemMbiX NOBEPXHOCTAX crieayer npuHumaTb B cootercTBum ¢ TOCT
17314.

6.27 [ertanu, npegycMaTpuBaemble [OJ1s  KPEMeHUst TEnnoM3OoMnsILMOHHOM KOHCTPYKUMM Ha MOBEPXHOCTU C
oTpvuaTenbHbIMA TemnepaTypaMu, AOMKHbI UMETb aHTUKOPPO3WOHHOE MOKPLITUE UMW M3TrOTaBNMBaTbCS U3 KOPPO3MOHHO-
CTOMKMX MaTepuarios.

KpenexHble geTanu, conpukacaroLmMecs C U3onnpyemon NoBepXHOCTbIO, CriedyeT npedycmaTpuBaTh:
01151 NOBEPXHOCTEN ¢ TeMnepatypoin ot MuHyc 40 o 400 °C - u3 yrnepogucTon ctanw;

AN nosepxHocTen ¢ Temnepatypon Bbiwe 400 n Hwke muHyc 40 °C - M3 TOro e matepvana, YTo M U3onvpyemas
NMOBEPXHOCTb.

OneMeHTbI KpenmneHns Tennou3onsLMOHHOrO U MOKPOBHONO CIIOEB TEMMOM30MsLMOHHBIX KOHCTPYKUMIA 06opyaoBaHus m
Tpy6onpoBoAOB, PAcMONOXEHHbIX HA OTKPLITOM BO34yXe B paiOHaxX C pacyeTHOW TeMNepaTypon OKpyKatoLLLero BO3ayxa Huxe
muHyc 40 °C, crnefyeT NpMMEHATb U3 NErMpoOBaHHON CTanun Unm antoMUHUS.

6.28 KOHCTpYKUMSA MOKPOBHOrO Crosi TEMMOBOW M30MSLUMM  [OOMKHA AOMNyCcKaTb BO3MOXHOCTb — KOMMEHcaumu
TemnepaTypHbIx AedopmaL i U3onmpyemMoro oobektTa U TEMNOU3ONALMOHHON KOHCTPYKL M.

TeMnepaTypHble LWBbI B 3alUMTHbIX MOKPLITUAX TFOPU3OHTAarNbHLIX TPyOONpOBOAOB Creayer npegycmaTpuBatb Yy
KOMMEeHCaTopPOB, OrNop U NOBOPOTOB, a Ha BepTHKarbHbIX TPyGONpoBoAaXx - B MECTaxX YCTaHOBKM OMOPHbIX KOHCTPYKLLWIA.

I'IpM n3ondaumm  XeCcTkmmmn (*)OpMOBaHHbIMM ngenunamm cnegyer npeaycMarpmBatb BCTaBKM U3 BOJTOKHUCTBIX
mMmarepuanoB B MecTax yCTpOI7ICTBa TemMnepartypHbIX LLUBOB.

6.29 Bblbop maTepuana And MOKPOBHOMO Crosi TEMnfou3onsLMOHHbIX KOHCTPYKUMA obopyaoBaHus 1 TpybonpoBoaos,
pacnonoXeHHbIX HA OTKPLITOM BO3A4yXe B palioHax C pacyeTHOM TeMnepaTypor okpyxatoLwlero Bo3gyxa MuHyc 40 °C n Hxke,
cnegyer MNpov3BOAWTb C YYETOM TeMMepaTypHbIX MPEOENoB MPUMEHEHVS MaTepuanoB MO AEWCTBYHOLIMM HOPMATMBHBIM
OOKYMEHTaM.

6.30. KOHCTpyKUMSI KpenyieHust TMOKPOBHOTO CJlios  TEMMoBOW M3ONAUMM  oGopydoBaHust UM TpyGonpoBOAOB C
oTpvUaTenbHbIMA TeMnepaTypamMy BELLECTB [OSKHA UCKIYaTb BO3MOXHOCTb MOBPEXOEHUS NMapoU3ONSLMOHHOIO Crlosi B
npoLiecce aKcnnyaTauum.

6.31 [1ns obopyaoBaHust U TpyGONPOBOAOB C OTPULIATENbHBIMU TemMnepaTypamm Npyu NpYMEHEHUM Napon3oNLMOHHOMO
CrMosi M3 pPYMOHHbIX MaTepuanoB 0e3 ChMOLWHON Haknmevku criegyer  npegycMmaTpuBaTb  repMeTu3aumio  LUBOB
MapoM3ONSLUMOHHOTO CJlosi; MpU  TemrepaType W30nupyemoil MOBEpXHOCTM Huke MuHyc 60 °C  criegyer Takke
npedycmaTpyBaTh repMeTM3aLmio LWBOB MOKPOBHOMO CrOsi FePMETUKAMU UMW NITEHOYHBIMU KNESLLMMUCS MaTepuanamu.

6.32 [1ns GeckaHanbHOM Npoknagku TpybonpoBOAOB TENMOBLIX CETEN B CYXUX FPYHTaX BO3MOXHO NMPUMEHEHNE M30msaummn
M3 WTYy4YHbIX (POPMOBaAHHbIX M3Jenuin  (CKOprymMbl, CErMeHTbl) W3 MNeHomnonuypeTaHa wnm nonuMepbeToHa ¢
BOOOHENPOHULLAEMbIM MOKPOBHBIM CITOEM, MPU 3TOM TEMOM30MNALMOHHbIE U3AENWS criedyeT yKknagbiBaTb Ha BOOAOCTOWMKMX U
TemnepaTypoCTONKUX MacTMKax Unm Kresix.

6.33 lNMpu pacyere TennoBow nsonauum TpybonpoBOAOB CO CMYTHMKAMM PAaCYETHYO TeMMepaTypy OKpyXKatoLLen cpeabl
¢y CneayeT NpuHUMaTh:

Ha OTKPbITOM BO34yxe - CpeaH Hanbornee XornodHOW NSATUAHEBKM WM B COOTBETCTBUM C 3adaHMEM Ha
NpoeKTnpoBaHue,

B nomMmellieHnn - B COOTBETCTBUM C 3adaHMEM Ha MNpoeKTupoBaHMe, a Mnpu OTCYTCTBUM [AdaHHbIX O Temnepatype
OoKpyatoLero Bozayxa - 20°C;

B TOHHensXx - 40°C;

PacueTHylo Temnepatypy TenrnoHocutens B TpyGonpoBoae 1 oborpeBatoLLemM ero CryTHUKE NPUHUMAIOT B COOTBETCTBUM
C 3apaHMeM Ha NPOEKTUPOBaHME TEMMOBOW U3ONSALIUN.

(BegeH gononHutensHo, Mam. N 1).
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MpunoxeHve A
(obsizaTenbHoe)

I'Iepequb HOPMAaTUBHbLIX OKYMEHTOB, Ha KOTOpPbie UMeITCHA CCbIJIKU B TEKCTe
FOCT 12.1.004-91 Cuctema ctaHgaptoB 6e3onacHocTu Tpyaa. MNoxapHas 6e3onacHocTb. ObLwme TpeboBaHms

FOCT 7076-99 Matepuanbl 1 usgenus cTpouTenbHble. MeTrog onpeaeneHus TennonpoBOAHOCTM U TEPMUYECKOro
COMPOTMBIIEHMS] NPU CTaLMOHAPHOM TEMITOBOM PEXNME

FOCT 17177-94 MaTtepwuanbl 1 U3ennsi CTPOUTENbHbIE TEMNMNOM30MALMOHHbIE. MeToabl UCNbITaHUIA

FOCT 17314-81 YcTpowcTBa ANS KpenneHns TEennoBOW M3OMsuuM CTanbHbIX COCYAOB M annapaTtoB. KOHCTPYKUMS K
pa3mepbl. TexHn4yeckme TpeboBaHms

FOCT 25100-2011 'pyHTBI. Knaccudmkaums

FOCT 25898-2012 Matepuanbl wu
COMPOTMBEHMS NAaPONPOHULIAHIO

n3genna CTpouteribHble. Metonbl onpegeneHna naporpoHMuaeMocTn wu

FOCT 30244-94 Matepuansl cTpouTenbHble. MeToabl UCMbITAHUIA Ha FOPHOYECTb
FOCT 31913-2011 Matepuanb! 1 n3genusi TeNNon3onsLMOHHbIE. TepMUHBI U onpeaeneHus

FOCT 32025-2012 (EN 1SO 8497:1996) Tennosas m3onsaums. Merog onpegeneHvs xapakTepucTuK TennonepeHoca B
LUNuHApax 3aBoACKOro M3roTOBMNEHUsI Npy CTaLMOHApHOM TEMMOBOM peEXMME

CIM 124.13330.2012 "CHuIT 41-02-2003 Tennosble ceTn"
CI1131.13330.2012 "CHwuI 23-01-99* CtpoutenbHas knumatornorms” (¢ nsmeHeHvem N 2)

MpunoxeHne A (N3meHeHHas pepakums, Asm. N 1).

MpunoxeHne b
(cnpaBo4Hoe)
TexHn4YecKme xapakTepucTUKU TeNSTOM3O0SISILMOHHDbIX, 3aLUTHO-NMOKPOBHbIX U NAapPOU30NALMOHHbIX
mMaTepuanoB U usgenun®

* N3ameHeHHas pegakums, Mam. N 1.

Tabnuua b.1
HaumeHoBaHne matepuana, CpepaHsis TennonpoBogHOCTL MaTepuana Temnepatypa Mpynna
nsgenus NAOTHOCTb B (M3penusa) B KOHCTPYKUMM 4, NPUMEHEHUs, | TOPHYECTU
KOHCTPYKLWW, Bt/(m:°C), Ans noBepxHOCTEN C °C
Kr/m3 Temnepatypoin, °C
20 n BblWwe 19 1 Huxe

MaTbl 13 MrMHepanbHoW BaTbl 100 0,038+0,00021 ¢, 0,038-0,027 Ot muHyc 180 HIr
NPOLLMBHbIE TEMMOU3OMNALNOHHbIE, 0o 700

B TOM 4ucrne B obknagke u3

MeTannmM4yeckon CeTKu,

0a3anbLTOBOM U KPEMHE3EMHOW

TKaHU

125 0,038+0,0002 ¢, 0,038-0,027

MaTbl U3 M1HepanbHou BaThl 100 0,038+0,00021 ¢, 0,038-0,027 | Ot muHyc 180 HI
NPOLUMBHbIE TEMMOU3OMALNOHHBIE no 450

B 0OKMagke N3 CTEKNOCETKH,

CTEKIOTKaHW, CTeKnoxosncTa
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125 0,038+0,0002 ¢, 0,038-0,027
MaTbl U3 M1HepanbHoM BaThbl 80 0,036+0,00022 ¢, 0,035-0,027 | Ot muHyc 180 HI
NPOLLMBHbIE rOOPUPOBAHHON 0o 700
CTPYKTYpbI

100 0,038+0,00021 ¢, 0,038-0,027
MaTbl U3 MnMHepanbHoOW BaTbl 60-80 0,036+0,00022 ¢, 0,035-0,027 | Ot muHyc 60 oo HIr
pYfOHMPOBaHHbIE Ha 400
CUHTETUYECKOM CBA3YIOLLIEM
[nnTbLI N3 MUHEPanbHOM BaTbl Ha 60-80 0,038+0,00029 ¢, 0,038-0,029 | Ot muHyc 60 no HI-r1
CUHTETUYECKOM CBA3YIOLLEM 400
TENNon3oNSALMOHHbIE MSITKME
MnNuTel U3 MMHEpanbHOM BaTbl HA 90 0,039+0,00022 ¢, 0,039-0,030 |OT muHyc 60 go HIr-r
CYHTETUYECKOM CBA3YIOLLEM 400
TENnou3onsLoHHbIe
nonyxecTkme
[NuTLI U3 MUHEpPanbHOW BaTbl HA 100-140 0,039+0,00021 b 0,039-0,029
CUHTETUYECKOM CBA3YIOLLIEM
TENNou30MSALMOHHbIE XECTKUe
Monyuunuuapbl U LMANHAPLI 80 0,044+0,00022 ¢, 0,043-0,032 Ot muHyc 180 HIr
MWHepanoBaTHbIE 0o 400

100 0,049+0,00021 ¢, 0,048-0,036

150 0,050+0,0002 ¢, 0,049-0,035
MaTbl 1 BaTa U3 CynepTOHKOro 40-60 0,032+0,00019 ¢, 0,031-0,024 | Ot MuHyc 180 HIr
0a3anbTOBOro BONOkKHa 0e3 no 700
CBSA3YHOLLErO
LLHYp Tennon3onsaunoHHbIN 13 200 0,056+0,00019 ¢, 0,055-0,04 Ot MmuHyc 180 HIr-r
MWHepanbHON BaThbI 0o 600
LHHyp acBecToBbIV 100-160 0,093+0,00019 ¢, - Ot nntoc 20 go M

220
MaTbl NpOLUMBHBIE 50 0,036+0,0002 ¢, 0,037-0,03 | Ot muHyc 60 po HI
rodopUpoBaHHOM CTPYKTYpPbl U3 450
CTEKNSAHHOrO LUTaNenbHOro
BONOKHA, B TOM Yncne B obknaake
N3 MeTannnyeckom ceTkm
MaTbl n BaTa 13 CynepToHKOro 40-60 0,033+0,00014 ¢, 0,032-0,024 | Ot muHyc 180 HI
CTEKINSAHHOrO BOMOKHa 6e3 0o 400
CBSA3YyIOLLEro
TennonsonsAuMoHHbIE N3enusa U3 130 0,005+0,0002 ¢, 0,005-0,038 Ot mmHyc 150 HIr
neHocTekna no 350
ApmoneHo6eToH 200-300 0,055+0,0002;,, 0,055 Ot MmuHyc 60 go HIr
300

[Mecok NepnuTOBbIN, BCMYYEHHbIN, 110 0,052+0,00012 ¢, 0,051-0,038 Ot muHyc 200 Hr
MENKWN po 875

150 0,055+0,00012 ¢, 0,054-0,04

225 0,058+0,00012 ¢, 0,057-0,042
TennousonsAuMoHHbIE U3enusa U3 17 0,039+0,00018 ¢, 0,038-0,025 Ot muHyc 100 3-r4
neHononucTupona 0o 80

25 0,036+0,00018 ¢, 0,035-0,029
TennonsonsAuMoHHbIE N3aenus 13 40 0,030+0,00015 ¢, 0,029-0,024 Ot muHyc 180 M2-r4
neHononnypeTaHa no 140

50 0,032+0,00015 ¢, 0,031-0,025

70 0,037+0,00015 ¢, 0,036-0,027
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MNeHononuvepmuHepan 270 0,036+0,0002 ¢, 0,041 Ot muHyc 60 no M2-r4
150

TennousonsauuoHHbIe n3nenusi u3 60-80 0,034+0,0002 ¢, 0,033 Ot muHyc 60 oo r-r3

BCMEHEHHOro Kay4yka 125

TennonsonsauMoHHbIE N3enus U3 20 0,039+0,0002 ¢, 0,035 Ot muHyc 70 go M-r4

neHononuaTuneHa 70

50 0,035+0,00018 ¢, 0,033

MaTbl urnonpobmsHble 13 100-140 0,038+0,00013 ¢, 0,037 Ot muHyc 260 HI

0a3anbTOBbIX BOITOKOH no 800

KapToH 13 6a3anbToBOro BONOKHA 50-80 0,032+0,00012 ¢, 0,031 Ot muHyc 200 HI
0o 800

MpumevaHus

1 CpepgHsia TemnepaTtypa TennousonsaumoHHoro cnos, °C:

£y, =(¢, ¥40)/2 - Ha OTKPLITOM BO3AYyXe B JIETHEE BPEMS, B MOMELLEHWUN, B KaHarax, TOHHEMsX, TEXHNYECKUX MOAMONbsAX, Ha
Yyephakax 1 B nogganax 3gaHui;

t, =t /2 - Ha OTKPLITOM BO3Oyxe, BO3Ayxe B 3MMHEE Bpems, e ; - Temrepatypa CpeAbl BHYTPW W3ONMpyemoro
obopynoBaHusa (Tpybonposoaa).

2 Borbluee 3Ha4yeHne pacyeTHOW TEMONPOBOAHOCTM TENMON3ONSALMOHHOIO MaTepuana B KOHCTPYKLWUM Onsi MOBEepXHOCTEN
¢ Temnepatyport 19°C 1 Hwke OTHOCUTCS K TEMMNepaType M3onmMpyemMor NoBepxHocTu oT MmHyc 60°C go 19°C, MeHbLuee - K
Temnepatype MuHyc 61°C u Hxe.

3 KoahdpmumeHT TennonpoBogHocTh onpeaensietca B cootsetcTaum ¢ FOCT 7076, TOCT 32025.

4 I'pynna roptoyecTu onpeaensetcsa no FOCT 30244,

Tabnuua b.1 (M3meHeHHasa pegakuus, U3m. N 1).

Tabnuua b.2 - TonwmHa MeTannnM4ecknx NMMCTOB OS5 NOKPOBHOMO CIios TEMMOBOWN N30MALMM

HanmeHoBaHve maTepuana noKpoBHOIO TonuwmHa nucTa, MM, Npu gruameTpe n3onaumm, My
cnosi
350 n meHee cB. 350 no 600 cB. 600 go 1600 | cB. 1600 u nnockue
NOBEPXHOCTU
JIMCTbI U NEHTBI U3 HepXXaBetoLLen cTanu 0,35-0,5 0,5 0,5-0,8 0,8
CTanb TOHKONMCTOBAs OLIMHKOBaHHas C 0,35-0,5 0,5-0,8 0,8 1,0
HenpepbIBHbIX NNHWIA
JIMCTbI N3 TOHKONMCTOBOW CTanu, B TOM 0,35-0,5 0,5-0,8 0,8 1,0
4yucre ¢ NoNIMMEPHbLIM MOKPLITUEM
JIMCTbl N3 antoMUHUA 1 anto MUHUEBBIX 0,3 0,5-0,8 0,8 1,0
CnnaBoB
JIeHTbl 13 antoMUHUSA 1 antOMUHUEBBIX 0,25-0,3 0,5-0,8 0,8 1,0
CnnaBoB
Tabnuvua B.3 - KoMNo3uLmoHHbIE pynOHHbIE MaTepuarbl A51s1 MOKPOBHOIO Cros TENMOBOW U3oNaLmm
HavnmeHoBaHve maTepuana TonuwuHa, Mm 'pynna roptoyecTn
PynoHHbIn cTeknonnacTuk 0,30-0,50 M-rz
CreknoTkaHb, AyonupoBaHHas antoMUHMEBOW (ONbroM 0,15-0,5 r1
donbra antomMrHneBas aoybnvposaHHasa ang 0,25-1,5 M
TENNoM30NALMOHHbIX KOHCTPYKLI
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Tabnvua B.4 - KonmyecTBO CroeB napou3OnsLMOHHOIO MaTepuana B 3aBMCMMOCTM OT Temrnepatypbl WM30nupyemon
NMOBEPXHOCTU 1 CPOKa aKchnyarTauum

HavmeHoBaHve TonwwuHa, Conpo- Uncno cnoes napovs3onsaumMoHHOro MaTepuana npu
Napov3onsLMOHHOro MM TBNEHne Temnepatype
mMaTtepuana naponpo-
HULaHWO, (M2
-y-Ma)/mr
oT MuHyc 60 go OT MUHYC 61 o HVXXe MUHYC
19°C MuHyc 100°C 100°C
npv CpoKe aKkcnnyaTauum
8 net 12 net 8 net 12 net 8 net 12 net
[NonuaTtuneHoBasa nneHka 0,15-0,2 7-9 2 2 2 2 3 -
[MNonuaTtuneHoBasa nneHka 0,21-0,3 9-13 1 1 1 1 2 2
TepmoycagoyHas
donbra antoMuHEBas 0,06-0,1 5-10 1 2 2 2 2 2
Py6epoug 1 0,5 3 - - - - -
1,5 1,1 2 3 3 - - -
MpumeyaHus

1 [JonyckaeTcs NnpUMEHeHWe Apyrux matepuanos, obecnevmBaloLLmMx ypoBEHb CONPOTUBMEHUS MAPOMNPOHULIAHWIO HE HUXeE,
4yeM y NpvBEAEHHbIX B Tabnuue.

2 [1ns matepuanoB C 3aKpbITOA MOPUCTOCTBIO, UMEKLLNX KOIAMUMEHT naponpoHulaemoctn meHee 0,01 mr/(m-y-TMa), Bo
BCEX CNyyasix NPUHUMAETCS OAMH NAPOU3ONALNOHHBIA CITON.

3 ConpoTtumeneHne naponpoHuuaHmio onpeaensietca no FOCT 25898.

Tabnuubl 6.2-b.4 (BeegeHb! gononHutensHo, Mam. N 1).

MpunoxeHne B
(pekomeHayemoe)
MeToabl pacyeTa TennioBOM U3onsaumMmn o6opyaoBaHus u TpybonpoBoaoB

B.1 PacueTHble ¢hopmynbi cTauMoHapHOM Tensionepegaym B TeNSIOM30NALMOHHBIX KOHCTPYKLMSX
MoBepxHOCTHAs NIIOTHOCTL TEMMOBOrO NMOTOKAa Yepe3 NIockue NOBEPXHOCTU PacCUMTLIBAETCS Mo (DOpMyraM:

OAHOCIIOMHAas NNockasa CTeHKa

- r i ; (B.1)
dF ]
MHOrOCIOMHAsA NIIOCKas CTEHKA U3 ;; CIOeB

Iy ~ Iy

4r = n . (B.2)
RBH + RC'I‘ + %Ri +RH
1=
JIMHelrHasa NNoTHOCTb TENSI0BOro NOTOKa yepes unnmHgpunydeckmne noBepxHOCTU pacCcyYmuTbiBaeTca no cbopmynaM:
O,ElHOCJ'IOI7IHaF| unnmnHapunyeckasd CTeHKa
i~
gL z (B-3)

MHOrocrioviHasi umnmnHapunyeckaa CTeHka U3 » Croes
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[

Lo, pl  opl, ol

RBH+RCT+ZR1 +RH
=1

H

4L - (B.4)
roe gF NoBepPXHOCTHadA NIOTHOCTb TENSIOBOro NOoTokKa Yepes3 niocKy Tenou3onAaLnoHHYK KOHCTPYKLUNUIO, BT/M2;

¢, - Temneparypa cpefpl BHyTpU nsonvpyemoro obbekra, °C;

¢, - Temneparypa okpyxatowen cpefbl, °C;

R, - COMpOTMBIIEHWE TENNOOTAAYE Ha BHYTPEHHEN NOBEPXHOCTH CTEHKN 13onupyemoro obbekTa, mz2-°C/BT;
R,~ TO )X€, Ha Hapy>XHOV NOBEPXHOCTM Tennousonsuum, mz-°C/BT;

R, - TEPMUYECKOE COMPOTMBIIEHNE CTEHKM 130nMpyemoro obbekTa, mz-°C/BT;

R, - TO Xe, NNockoro cnos nsonsauuv, mz-°C/BT;

n L. .
ZRJ. - NONTHOEe TepMn4eckoe ConpoTuBIiEHNE x -CITOUMHOU MNITOCKOU NU30NALNn;
=1

R, - TEpMMYECKOe COnpoTUBIeHue ;-ro crost, mz2-°C/Br;

g - TMHEelHas NoTHOCTb TEMoBOro NoToka Yepe3 LMAMHAPUYECKYIO TEMON3OMSLIMOHHYO KOHCTPYKUMto, BT/M;
& BLH- NUHeHoe TepMUYecKkoe CONpPoTUBNEHUE TENNooTaayve BHYTPEHHEN CTEHKU n3onupyemoro obbekTa, m-°C/BT;
Rr{- TO e, Hapy>xHon nsonsuum, m-°C/BT;

RL - NWHelHoe TepMn4ecKoe COMpOTUBNEHNE LIMMMHAPUYECKON CTEHKU U30NMPYEMOro obbekta, m-°C/BT;

Ré - TO Xe, UMnuHapu4eckoro cnosi nsonsauum, m-°C/BT;

R!.L - MOSTHOE FIMHENHOE TEPMNYECKOE COMNPOTUBIIEHNE 3 -CITONHOW LINNUHOPUYECKON N30NAL MM,

oy

1
—_

R!.l- NHeHoe TepMUYecKoe CONpoTMBEHUE ;-ro cnosi, M-°C/BT.

B ypaBHeHusix (B.1)-(B.4) conpoTuvBneHus Tennootgaye U TepMUyeckne COMpOTMBREHWS CTEHOK onpedenslTcs no
dopmynam:

1 1 3 3 3
Ryy=— Ry=—; R_=—2 ;R ="%;R="1; (B.5)*

CEBH CEH c:em CECT CEJ-

AN SRS S 1 a7,

RBH - T ’ RH - ) ] I,IE.} = ']_n TE:T ) (B6)

Tl O Tl oy 2T A dy

1 dsr 1 dl .
Ro =B R - OE (B.7)
2T Moy dao 2N dp

* dopmyna B.5 cooTBeTCTBYET OpUrnHany. - [Npumedanve nsrotosutens 6axsl AaHHbIX.

rie o, o - KO3O(PULMEHTLI  TENNOOTAAYN BHYTPEHHEW MOBEPXHOCTU CTEHKU M30NMUpyemMoro obbekTa W HapyXHOW
nosepxHocTu nsonauuu, Br/(mz-°C);
Mo Ao Ny

; - KO3(hMLUMEHTBI TEMSONpPOBOAHOCTY COOTBETCTBEHHO MaTepuana CTEeHKU W3onvpyeMoro obbekta
OO HOCITOMHOM M30MALMK, U3ONSALNM ; -TO CIOS & -CITONHOM nsonsuum, Bt/(m-°C);

03
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fipgs Byys By - TOJLLUMHA COOTBETCTBEHHO CTEHKM M30MNMNPYEMOro oObekTa, 04HOCNONHOM U30MSALUA ;-TO CMNOS 3 -CITOAHOWN
n3onaummn, m;

FROTI Ll BHYTPEHHUIA U HaPYXXHbIN AUaMeTpPbl CTEHKN M30MNMpyeMoro oobekTa, M;
dm - Hapy>XHbIN AMamMeTp M3onauun, M;
d; , dgﬂ - HapY>HbIA U BHYTPEHHUI OWaMETPbI ;-T0 CMNOS  -CIOMHOW M30NALUN, M.

Pacnpep,eneHme TeMneparyp B MHOIOCIONHOW MU30MSLUN pacCUUTBLIBAETCS NO d)opmynaM:

TeMmnepaTypbl Ha BHYTPEHHE 1 Hapy>KHOWM NOBEPXHOCTSX CTEHKM U30MMPYEMOro oGbekTa NocKoi hopmbl:

© 0T _ LCT _ :
z;;r[ =ty ~gpRpy’ fy ~lem ~GFRer (B.8)
Temnepartypa zlﬂ Ha Hapy)KH017| NOBEPXHOCTU NMepBOro crioAa n3ondaunm, Ha rpaHumue nepBoro 1 BTOporo crioes
H _ 0T : .
31 _31{ _Q‘FRI’ (Bg)
n nanee, Ha4nmHaa co BTOPOro CJiod, Ha rpaHuuax (j -1 )-rO n ; -ro crioes
H _ ,H  _ . i
& = e grRy (B.10)
TeMnepaTypa Ha Hapy>HOii MOBEPXHOCTU ; -CFOS » -CIIONHOM CTEHKM:
=t b gpRy (B.11)

PacnpegeneHve Ttemnepatyp B UMIUHOPUYECKUX MHOTMOCIOMHBLIX W3OMALUMOHHBLIX KOHCTPYKLMAX PacCUUTBLIBAETCA MO
dopmynam:

8 =ty ~qrRES 4 =t mar R (B.12)
8= g R (B.13)
F oy ~agRE (B.14)
£ =5H+‘3’LR{(E' (B.15)

3Ha4yeHnss MOBEPXHOCTHOW W JIMHEMHOW MNMOTHOCTM TEMSOBbIX MOTOKOB, BXogsAwmx B dopmynbl  (B.8)-(B.15),
onpegenstotcs no (B.1)-(B.4), a Tepmuyeckue conpoTusrnenus - no (B.5)-(B.7).

Mpn pacyeTe MHOrOCIOMHBIX KOHCTPYKUuiA no dopmynam (B.2), (B.4) HeobGxogumo 3HaTb KO3(AMUMEHTHI
TENMonPOBOAHOCTU M3OMSLMOHHBIX CrnoeB. [1OCKONbKy OHM 3aBUCAT OT TeMmnepaTtypbl AOMKHbl OblTb U3BECTHbI CpeaHue
TemnepaTtypbl KaXgoro Criosi, Ansi OnpegeneHns KoTopbix HeoOXoAMMO 3HaTb TemnepaTypbl Ha rpaHvuax crnoes. Ons wx
pacyera WUCMONb3yeTcd METOA MOoCneaoBaTeNnbHbIX MNPUONKEHN, NpedyCcMaTpyvBalOWMA  MPOBEOEHNE  HECKOIbKMX
pacyeTHbIX onepaLuin.

Ha nepBom aTane Ans BCex CNOeB cpefdHss TemnepaTypa M3onsuuv MPUHMMAETCS paBHOW MOMycymMMme TemnepaTtyp
BHYTPEHHEN W Hapy>XHOW cpedbl, Mpy 3TON TemnepaTtype OnpeaensieTcd TemnonpoOBOAHOCTb BCEX TEMNoM3OMSLMOHHbBIX
crnoes. 3arem, no (2), (4) onNpeaensitoT 3HaYeHus ;. WM ;. 1 no (B.8)-(B.11) Ans nnockoi u no (B.12)-(B.15)

LMMUHOPUYECKON CTEHOK pacCYMThLIBAOT TEMNEPaTYpbl Ha rpaHMULax CIoeB 1 cpegHve TeMnepaTypbl KaXO0ro Criosi.

Ha BTOpomM 3Tane no HalgeHHbIM Ha MNepBOM 3Tane cpeaHuM Temrepatypam CroeB BHOBb OnpeaensioT
TEnnonpoBOAHOCTb BCEX CIOEB, 3aTeM HaxoAsaT MNMOTHOCTM MOTOKOB TEMfa M CHOBa pPacCUUTLIBAOT MOCIONMHbIE
Temnepatypbl, U Tak Aanee Ao Tpebyemoi ToMHOCTM pacdeTa. HanpumMep, 4o Tex Nop, Noka NocioiHble TemMnepaTypbl Ha j -

M U (x-1)-M ware 6yoyT otnuyatbca He Gonee yem Ha 5%. B npakTtuyeckux pacuyerax anst 9Tov Lenn Heobxogumo
npoBegeHne He bonee 3-4 pacyeTHbIX onepauui.
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B.2 Pacuet TennoBou nsonsuum obopyaoBaHus U Tpyéonposoaos

B npaktnyeckux pacuyetax TENmoBOW W3ONSAUUM MPUHUMAETCS Psih  AOMNYLUEHWA, MNO3BOMSOLWMUX MUCMOMb30BaThb
YMNPOLLEHHbIE PacyeTHbIE YOPMYIIbI.

COI'IpOTMBJ'IeHMe Tennooraadvye or BHyTpeHHeVI cpeabl K BHyTpeHHeI;I NOBEPXHOCTU CTEHKN U30Nnnpyemoro obbekTa ans
XNaKnx w ra3006pa3Hb|x cpen sABndeTcA npeHe6pe>|<|/|M0 ManbiMm B CpaBHEHUN C TepMU4eCKMM CconpoTuBrieHnem
TEeNon3oNALNOHHOIO CIoA N B NPAaKTUHECKUX pacyHeTax MOXET He YYUTbIBATbCA.

TerIJ'IOHDOBOD,HOCTb CTEeHOK mnsonunpyemoro 060py,D,OBaHVI$| n pr6OI'IpOBO,CI,OB, NU3roToBJ1IEHHbIX U3 MeTalsia, B AECATKA
pa3 npeBbilLaeTr TennonpoBoAHOCTb U30NAUMKU, NO3TOMY TEPMUYECKUM COMPOTUBIIEHNEM CTEHKUN Takke MOXHO npeHereqb
6e3 3aMETHOr0 CHUXXEHNSI TOYHOCTH pac4yeTa.

C y4yeTOoM yKasaHHbIX [OMYLIEHWA B TMNpaKTUYecKVX pacyeTax [Ans OonpedeneHnst TennoBoro MoToka 4epes
M30NMPOBaHHbIe CTEHKM TPyBOoNpoBoaoB M 060pyA0BaHMS UCNONb3YOTCA criedytoLime hopmybi:

Aana niocKux I'IOBerHOCTeﬁ n unnmHgpu4ecknx guameTpom bonee 2 m

_ g 5K
r?-ueﬁ; (B.16)
i=1 J
ans TpybonpoBoaoB AVAMETPOM MeHee 2 M
_ U )X
9z —iﬂhgﬁ , (B.17)

i=]

rae g - KO3(ULMEHT OOMONMHUTENBHBIX NMOTEPb, YYMTLIBAIOLLMA TEMnornoTepu 4epes TEnsonpoBOAHbIE BKIOYEHUS B
TENMON30MSILMOHHBIX KOHCTPYKLIMSIX, 00y CMOBMEHHBIX HANUYMEM B HMX KPEMEXHBIX AeTanel n onop (Tabnuua B.1).

Tabnvuya B.1- 3HaueHunsa koadhduLneHTa 4ONONMHUTENbHBIX NOTEPb AN TPy OonpoBoaoB

Tun nsonupyemoro obbexTa KoathdmumeHnt g

pr60I'IpOBO,D,bI Ha OTKPbITOM BO34YyXe, B HENPOXOAHbIX KaHanax, TOHHeNAX 1 NoMeLLeHNAX:
a) CTalnbHble Ha NOABWMXHbIX ONopax, yCroBHbIM Npoxo40oM, MM:

no 150 1,2
150 n 6onee 1,15
0) cTanbHble Ha NOABECHbIX Oropax 1,05
B) HEMeTannM4eckne Ha NOABWXHBIX M MOABECHBIX oropax 1,7
Tpy0bonpoBoakbl 6eckaHanbHOM NPOKMaaKn 1,15

Tepmunuyeckoe COMNPOTMBIIEHME CMOEB TEMNMOBOW M30MAUMM U COMPOTUBNEHNE BHeWwHen Tennootgade B (B.16), (B.17)
onpegensierca no dgopmynam (B.5), (B.6), B KOTOpbIX TEMNMONPOBOAHOCTL M30OMALMU MPUHUMAETCA NO npunoxeHuto b, a
KO3hdMUMEHT TENooTAa4M HA NOBEPXHOCTU n3onsauum - no Tabnuue B.2.

Tabnuvua B.2 - 3HaueHus koadhduLneHTa TennootTaadu «, Br/(mz2-°C)

M3onupoBaHHbI 06BbEKT B 3akpbITOM nomeLLeHnm Ha oTkpbiTOM BO3ayxe npu
CKOpOCTM BeTpaz, M/C
lMoKpbITUA C HN3KM MoKpbITUSA C BBICOKUM
koapdpmymeHToM KO3 MEHTOM
N3ny4veHusi1 N3My4eHns 2
5 10 15
"opusoHTanbHbIe Tpybonposoabl 7 10 20 26 35
BepTukanbHble Tpy6onposoasl, 8 12 26 35 52
obopyoBaHWe, NNockasi CTeHKa
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1K HMM OTHOCATCS MOKPbLITUA M3 OLMHKOBAHHOW CTanu, NIMCTOB antOMUHMEBBLIX CMMIABOB U antOMUHWUSI C OKCUOHOW
MIEHKOMN.

2K HVMM OTHOCATCS WITYKaTypKW, acbecToLeMeHTHbIE NOKPLITUS, CTEKTOMIAaCTUKK, Pa3finyHble OKpacku (KpOMe Kpackum ¢
antoMMHUEBON NMyApoN).

3pn OTCYTCTBUN CBEAEHUIN O CKOPOCTY BETPA NPUHUMAIOT 3Ha4YeHNs, COOTBETCTBYoLLMe ckopocTu 10 m/c.

Mpu pacyere TennoBow M3onsLmMn oObLEKTOB, PACNONOXEHHbBIX MO 3EMIEN, YUUTBIBAETCH UX TEMOBOE B3aNMOAENCTBME
C MacCUBOM OKPY>KatoLLLero rpyHTa.

[MNOTHOCTL TEMMOBOro MOTOKa Yepe3 TEMNOM3ONSALMOHHBIE KOHCTPYKUMKW, FpaHuyalme C rpyHTOM, OMpeaensercs no
topmynam (B.1)-(B.4), B KOTOPbIX TepMUYECKVE CONPOTUBIEHUS BHELLHE Tennootaave g, U RﬁE 3aMeHSATCA TEPMUYECKM

CconpoTuBNEHNEM IpyHTa.

B obwem cnyyae TepMuM4eckoe COMPOTUBIIEHWE TPYHTA 3aBUCUT OT KOHGMIypauum MU pacronoXeHusl U3onnpyemoro
obbekta B MaccuBe rpyHTa, ero Temnepatypbl M TENSOonpoBOOHOCTM, YTO BIIUSIET HAa pacnpederneHve Temnepatyp W
TENMOBbIX MOTOKOB B TEMMOM30MSLMOHHOM CIIoE.

B vHxeHepHbIX pacuyerax npuHUMaeTcs gonylieHve o6 OOHOMEPHOCTW TemnepaTypHOro Momns B TEnroM30nsALUOHHOM
cnoe, 4YTO MO3BOMSET C [OCTATOMHOM ANS MPaKTVKM TOYHOCTbLIO ucnonb3oBaTb opmynbl (B.5)-(B.7) ana pacueta
TEPMMYECKOro COMPOTMBEHUS MAOCKNX N LMNNHAPUYECKMX TEMNMOMU30MNALMOHHBIX KOHCTPYKLUMIA Noa3eMHbIX OObEKTOB.

B.2.1 Pacyem mosniwjuHbl mernsiogol u3onsayuu no HoOpMuUpPo8aHHOU MNI0OMHOCMU Mersi08020 MOMOKa

Pac4yer TomnwmHbl TENOBON M3oNAuunM no HOpMI/IpOBaHHOVI NIIOTHOCTK TEensioBOro noTokKa - ) qif ONst OAHOCNOMHbIX

gF
KOHCTPYKLIMiA BBINMOMHSIETCS NO crneayoLLyM hopMynam.

LN NAOCKMX M LMIMHOPUYECKUX NOBEPXHOCTEN ¢ AnameTpoM 1,4 M 1 Gornee ucnonb3ayeTtcs dopmyra

B = Mg mﬁiﬂ_zﬂ—ﬂﬂ]; (B.18)
qF
Tabnuua B.3 - OpneHTUpoBOYHbIE 3HAYEHUS] RL, m-°C/BT
YCnoBHbIN BHyTpun nomeLleHnn Ha oTkpbIiTOM BO3ayxe
aviameTp TpyObl,

MM

[na noBepxHocTeln ¢ Marnbim [ns noBepxHocTewn C BbICOKAM

KO3 hULIMEHTOM M3ITYHEHUS KO3 hULIMEHTOM M3ITYHEHUS]

npu Temneparype TennoHocutens, °C

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

1. Ans NMPOMEXKY TOYHbIX 3Ha4YeHUn ANaMeTpoB 1N TeMnepartypbl BeNTM4nHa Ré’ onpegendeTtca VIHTepI'IOJ'IFILI,VIeVI.

2 [1ns TemnepaTtypbl TennoHocutenst Huxke 100 °C npuHumatoTcst faHHble, cooTBeTcTBYOWME 100 °C.

[nsa ogHOCNOWHLIX LMANHOPUYECKUX MOBEPXHOCTEN C AamMeTpoM MeHee 1,4 M ucnonsb3yeTtcsa dopmyna

In B = 2wk KGB—:H)—RE{ . (B.19)

45

KoadhdhvumeHT AOoNOonHUTENbHbLIX TENMOoBbIX NOTEPb ;- Yepe3 onopbl TPyBONpoBOAOB B pacyeTe TOrLWMHbI TENOBON
N30NSLMN NO HOPMATMBHOM NOTHOCTU TEMMOBOrO NOTOKa NPUHMMAETCS paBHbIM 1.

cT
Mpu pacyere no cdopmyrne (B.19) npegsaputenbHO onpefensloT BenuYuHy 1, 5, ae 3:%. [MpubnmkeHHble
H3
H
3HaYeHns gL NpuHMMAKTCS Mo Tabnvue B.3.
3aTtem HaxodAaT BENWYWMHY § U ONpedensloT Tpebyemyto TONLWMHY n3onsuum no gopmyne
5, - ED, (B.20)

2

Ons JJ,ByXCJ'IOIZHbIX Tennon3onAuNOHHbIX KOHCprKLI,I/If/] pacyer TOJWWHbI CJhoeB Mo HOpMVIpOBaHHOIZ MNIOTHOCTU
TEennoBOro NOToKa Npon3BogunTCcAa B cne,qyrou.l,elh nocrnenoBaTesibHOCTU.

B cnyvae, korga mMakcumaribHasi TemnepaTypa NpUMEHEHUst OQHOTO U3 BblOpaHHbIX TEMMOU30MSLMOHHBIX MaTepuanoB
HWKe TemnepaTypbl CTEHKM M30NUPYEMOro oGbekTa B ABYXCIOMHbIX TEMMOU3OMALMOHHBIX KOHCTPYKLMSIX B KQ4eCTBE NEpPBOro
CNnosi Ha W30NUpyemyto MOBEPXHOCTb YCTaHaBNMBAeTCs MaTepuan C 6onee BbICOKOW [[OMYyCTUMOM TemnepaTypoi
NPUMEHEHVS.

TonwmHa NepBoro Crosi orpeaensieTcs U3 ycrosus, YTobbl Temnepartypa Mexay oGoMMU CrosiMK ¢, ¢, HE Mpesbiliana
MakcUManbHOWM TemnepaTypbl NPUMEHEHUs] OCHOBHOIO M3OFSALIMOHHOTO MaTepuarna.

[na nnockon CTEeHKN M LNMNUHAPUYECKNX OObLEKTOB C AnaMeTpom 2 M 1 Bornee ans pacyera TOMLWMHbI NEPBOro Crosi
npumeHseTcs copmyna

(t “h )

(B.21)
a5

614:31 = }"14:31

Ans BTOpOro crnosi npumeHsieTcs popmyna (B.18), B koTopyto BMECTO 3HAa4EHUs ¢, MOACTABMNSETCS fa-

MMpn pacuyete uMnMHOpPUYECKUX OOLEKTOB C OUaMETpOM MeHee 2 M - aHanormyHo OAHOCITOMHOW KOHCTPYKUWMM MO
YypaBHEHWIO

i, —k
In By = 2mhg @ : (B.22)
gr

cT
+
B KOTOPOM 3 = M ONpenensioT BENUYVHY Iy 3, 3aTE€M HAXO4AT B, W TONLMHY MEPBOrO Cros, M:
cT

H

_dy (B 1)

81431 a 5

TorLumHa BTOPOro Crosi ONMPeAeNsieTcs ¢ noMoLLbio dopmynbl (B.19), B koTopoii BMECTO 3HaYeHUsi ;. NOACTaBISETCS
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3Ha4enne 4 5, a BMECTO g - B,

Iﬂfm:sl + 2814:32

B =
2 2

sl

OnpepnenvBe 1, 5, HaxoAsT 3., @ 3aTeM TOILUMHY M3OMIALM BTOPOTO CIIost, M:

_ Ay (B3 -1) (B.23)

aIv|:32 5

Pacuer Tpe6yeM017| TOMLWWMHBbI TEMMOBON M30NALMU MO HOpMaTVIBHOVI NMOTHOCTX TEMIOBOrO MOTOKA MOXET ObITb
BbIMNOJIHEH METOAOM MnocrenoBaTesibHbIX I'IpVI6.|'IVI)KeHVIl7I. MocnepoBaTenbHOCTb pac4yera and OLHOCIOMHOM LJ,VIJ'IVIHﬂpVI‘-IeCKOVI

KOHCTPYKUuM cneayroulad.

3agaBascb HadanbHbIM 3HAYEHWEM TOJWMHBbI  U30NALMK dpy M, onpe,u.enﬂemoﬁ Tpe6yeM017| TOYHOCTbIO pacHera,

Hanpumep, 0,001 M, ¢ nomoLyblo nocneaoBatenbHbiX Wwaros 1, 2, 3, 4, ..., ; ANA TOMNWMHbI M3ONAUUN: &) = 8315 84 =542,
83 =83, .r B; = Byi NPOVBBOAAT BbIMMCIEHNE NHENHON MIIOTHOCTM TEMMOBbIX NOTOKOB ﬁ?i; qE; -} 4}, MO ypaBHEHMO
Q‘i _ m:‘fs ~ty)
i
1 L L A v2sg (B.24)
oy (7 +2801) 2y 4

Ha kaxgom Lware BbIYMCIIEHUN ; npon3BoanTCA CpaBHeHue gi C 3agaHHbIM 3Ha4YeHnemMm HOpMaTUBHOIO yaenbHOoro

NnoToKa Q’f' I'Ipvl BbIMNOTHEHMN YCIOBUA

7h-af <0 (B.25)

BbIYMCIIEHMS 3aKaHYMBAKOTCH, a HarWOeHHaa BenuuuHa & = &pi ABNSAETCA nckomom, obecnednBaroLLem 3afaHHY BeNiM4nHy

TENNOBbIX NOTEepPb.
Pac4yeTHble napameTpbl Npu onpegeneHnn TornwunHbl n3onAauum no HOpMVIpyeMOIZ NNOTHOCTU TEMNOBOro NOTOKa cnenyer

npyHUMaTb No 6.1.1-6.1.6 HacTosLero ceoga npaswn.

B.2.1 (UsmeHeHHas pepakums, Mam. N 1).

B.2.2 Pacyem mosnuwjuHbl u3onisyuu rno 3a0aHHOMY CHWXKeHUo (MoeblWeHUIo) memrepamypbl eeujecmeaa,
mpaHcrnopmupyemo20 mpy6onpogodamu

Tpebyemoe MonHoe TEPMUYECKOE COMPOTUBrEHWE u3onsumn gL - gl . gl TpyGonposoja AmWHOM 7, M, Ans

obecneyeHnst 3a4aHHOr0 CHIDKEHUSI Temnepatypbl TpaHCNOPTUPYyEeMOoro no Hemy BellecTBa OT HayarnbHoMn ills [0 KOHEYHOM i];

npu pacxofe BeLwecTBa 3, Kr/4, TennoeMkocTblo ~, kKOx/(kr-°C) onpegensercs u3 BblpaXKeHWi:

, ol 36K
npu &7ty 5 T PP (B.26)
- G 22
B H _
f’B f’I‘{
. oty
npn = "h (g, S i (B.27)
" I _
t, 1y Ry = —
GCle, - 4,)

rae ¢, - pacyeTHas TemnepaTypa okpyxatoLleli cpeabl, °C.
Ans onpepenexns TpebGyemon TOMWMHBI M3OMSAUMM ., M, MO HaAEHHbIM 3HAYEHUAM RE W gf vcnonbayercs
dopmyna

Ih By = 2?0\;3(31[,2 - REy (B.28)
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MpyHUMas NpUONKEHHbIE 3HAaYEHNS g, MO Tabnvue B.3 n onpegensis no dopmyne (B.28) 1, 7, HAXOOAT BENUYUHY 7 U
3aTem no cpopmyne (B.20) TonwmHy nsonauum

dy (Bia-1
2

I

PacyeTHble napaMeTpbl Mpu OMPeaeneHnM TOMWMHLI TEMNoBOM U3OMSUUM MO 334aHHOW BENUYUHE CHWKEHUS
(noBbILWEHMs) TemMnepaTypbl TPAHCNOPTUPYEMOrO BELLLECTBA NPMHMMAaOTCS Mo 6.4 HacTosILLEro CBoAa nNpaBus.

B.2.3 Pacyem monuwuHbl mernsioeoll u3osisiyuu rno 3adaHHol memMnepamype Hapy>XHolU noeepxHocmu

Onpepenenve TOMWMHBI U30MALMM MO 3a4aHHON TemnepaType ee HapyXHOW MOBEPXHOCTU ¢ MPOU3BOAUTCS B TOM
cnyyae, korga U3onsuus HyXXHa Kak cpeacTBo, npeaoxpaHsitoLee 06CnyXMBatoLLmMiA NepcoHarn OT OXOroB.

PacueTt TonwuHbl TENNOBOM U30MSALUM BbINOITHAETCS NO cbopmynaM:

Ana NioCcKuUX Tenion3onAunOoHHbIX KOHCprKLI,I/II?I

= lmls i) (B.29)
oty Ly ~ i)
ONS UUMUHOPUHECKUX
alf +28 P
In B =X LR Y- Bt 3 (B.30)
d;T Iy~ iy

roe opueHTnpoBoO4YHOE 3Ha4YeHne RI{- NPUHUMaETCA MNo Tabnuue B.3.

_dT(B-]
2

l

H

PaCCMOTpeHHbIVI MEeToa4 ABNAETCA I'Ipl/I6J'IVI)KeHHbIM. Bornee ToYHble pesynbrarbl MOryT ObITb norny4eHbl MeToaoM
nocrniegoBaTesibHbIX HpMGHM)KeHMVI.

Pacyet BbinonHaeTcsa no opmyne

A5 428
n=E 20 o (@5 +2801)
i) . . . (B.31)
fn =ty ), DA

I H H?

3afjaBasiCb HayarnbHbIM 3HAYEHMEM TOMLIMHBLI MU3ONALWUK #;, M, OrnpeaensieMbiM Tpebyemon TOYHOCTbIO pacyera,
Hanpumvep, 0,001 m, nocnegoBaTtenbHbIMK Waramn 1, 2, 3, ...., ; ANSA TOMNWWH N30NSLUK: By =8pls 8y =825 85 =83, -

31- = 803' npon3BoanTCsa BblHUCIIEHNUE BENTUYNH!

-t PRy t —t t, —t
E 22 =2 s L [ ] no ypaBHeRuio (B.31).
tnte ) M=t )y Lt ) tn e )

Ha kaxgom wware BblIMUCNEHWUN ; MNPOU3BOAUTCHA CpaBHEHWe 57| ¢ 3a0aHHbIM 3Ha4YeHueM [M] . Mpnu
T Ip ~fy 7
BbINOMHEHUN YCITOBUS
B | [T ] g (B.32)
In ~in i tn ~iy P

BbIYMCIIEHNA 3aKaHYMBAKOTCSA, a HallleHHan BeNMumnHa &, = &;; ABNIAETCA C TOYHOCTbIO 40 1 MM 3adaHHoW, obecneynBaroLLei

Tpebyemyto TeMnepaTypy NOBEPXHOCTU U3OMNSALUN.
PacyeTHble napamMeTpbl Mpy pacyeTe TOMWMHbI TEMMOBOM W30OMSAUMM MO 3a4aHHOM TemrepaType MOBEepXHOCTM

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



CIM61.13330.2012 Tennoasi m3onsiums obopynoBaHWs 1 TPYOONpoBoaoB. AkTyanm3npoBaHHas pegakumst CHul 41-03-2003 (c smeHenvem N Cipanuua 34
1)
CrI1(Ce00 npasur) om 27.12.2011 N 61.13330.2012 MNMpumeHsiemcs ¢ 01.01.2013 ezamer CHul141-03-2003

npuHUMaroTCs no 6.7.
B.2.4 Pacyemn monuwuHbI u3osnsiyuu, npedomepauwaroujeli KoHOeHcayuro eslazu u3 eo3dyxa Ha ee rosepxHocmu

[laHHbIi pacyer NpPOM3BOAMTCA ANs M30NMPOBaHHbIX OGLEKTOB, PaCMONOXEHHbIX B MOMELLEHUSIX M CopepKaliux
BELLecTBa C TEMMNEPATY PO HUKE TeMNepPaTypbl OKPY>KaloLLLEro Bo3ayxa.

B atom cnyyae mnsonsuusi gormkHa obecnednBaTtb TpebyeMblli pacyeTHbIN Nepenag Mexay Temnepatypamy Hapy»XHOro
BO3AyXa W MOBEPXHOCTbIO M30MSALMM (;, - ), MPW KOTOPOM MCKITIOYAETCS KOHAeHcaums Bnarv 13 Bosayxa (Tabnvua B.4).

Tabnuua B.4 - PacuetHbivi nepenag ¢, -; , °C

by °C OTHOoCcUTENbHasA BNaXxHOCTb Bo3ayxa g, %
40 50 60 70 80 90
10 13,4 10,4 7,8 5,5 3,5 1,6
15 14,2 10,9 9,1 5,7 3,6 1,7
20 14,8 11,3 8,4 59 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

PacueT BbInonHseTca no hopmynam:

04 NNOCKOW NOBEPXHOCTU

R =Tl g, -tulTh), (B.33)
Ty ~ip oty by i)
[N LMNUHOPUYECKON NMOBEPXHOCTM
RL =InTh pliy pogpy gEE T (B.34)
f’H _in fy — i

Tpebyemas TonLMHa M3onsLmMmn onpegensaeTcst No MeToAuKe, U3noxeHHow B B.2.3.

B pac4yeTax Temneparypy Hapy>|<H0|71 cpeabl ty cnenyet npuHMMaTb paBHOM1 TeMnepartype Bo3gyxa B NoMeLeHNn.

TeMHepaTypy BHyTpeHHeVI cpeabl tg N OTHOCUTENbHYH BINaXHOCTb BO34yxXxa B MOMeWeHUU ¢ MNpUHUMaKT B
COOTBETCTBUN C TEXHNYECKMM 3aJaHNEM Ha NPOEKTUPOBaHNE.

KoadbdmumeHT TennooTaaun K HapyXHOW MOBEPXHOCTU W3ONAUUM o NPUHUMAETCS AN NOBEPXHOCTEN C HU3KUM
ko3 mLMeHTOM n3nyveHns - 5 Bt/(mz2-°C), ANsa NoBEPXHOCTEN C BbICOKMM KOIPULMEHTOM n3nyyveHus - 7 Bt/(mz2-°C) (cm.
npymMeyaHve K Tabnuue B.2).

B.2.5 Pacuem mennoeoii usonsyuu naponpoeodos rno 3adaHHbIM napamempam napa
[na naponpoBoAoB HacbILLEHHOro napa 3ajaHHbIMU napaMeTpamMy ABRSTCA AasreHne, Temnepartypa u gonyctvMas
Jons KoHgeHcaTa B naporposofe. TonwuHa TennoBon U3onsaumnmM paccuYnTbiBaeTCa no criegytowen gopmyre

MB=in® = om o bl 1 } (B.34a)
47 O

rA€ K, - AONYCTVMOE KONMYECTBO KOHAEHCATA Mo ANVHE NaponpoBoaa, Kr/c;
Ly~ PACUETHAS AMMHA NApOMPOBOAA, MPUHMMaemas C y4eToM TemnoBblX NOTepb Yepe3 Oropbl, apmatypy u
dnaHLueBble coeanHeHUs, M;

L — CKpbITaa Tensiota KoHaeHcauun, KLDK/Kr.
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,D,J'Iﬂ naponpoBOoAOB neperperoro napa 3agaHHbIMUA NapamMeTpamMn ABnATCA HadalnbHble U KOHEYHble TemMnepaTtypa U
nasneHne napa u gonyctuMmoe nageHue temneparypbl no AnvHe naponpoBoaa. Tpe6yema;| TOnLwunHa TennoBoun n3ondaumm
onpenensieTcs no crneayoLlein dopmyne

dr (‘E:p _‘EH)Lp&C"{ 1 1
nb = jﬂ? =27 ?l“IvIS R ToH - oT + = ) (8346)
dy i i )Gl'[ﬁp Ty T

HAY _ HOH .
roe z;p — 5 —5 - CpegHAa TemMnepartypa napa B naponpoBoae, paBHadA cpe,qualed)MequeCKomy 3Ha4YeHuo Ha4varibHOUN U
2

KOHeYHOW TemnepaTypbl napa, °C;

;e Jxom - YAEIbHasa SHTanbnua napa, CoOoTBETCTBEHHO, B Ha4ane 1 KOHLe naponpoBoAa, onpeaendemasi no Tabnuuam

TepMOAMHaMMYECKNX CBOMCTB BOAbI U BOASHOrO napa npy 3agaHHbIX TemnepaTtype U AaBreHun Neperpertoro napa B Havane
M KOHLLe naponpoBoaa, KIK/Kr;

Gy~ MACCOBBIA PACXO/, Mapa B NaponpoBoAe, K/c;
4CT - BHYTPEHHV inameTp NaponpoBopa, M.

YpasHeHusi (B.34a), (B.346) pelwarotca MeTOOOM MOCMeAoBaTenbHbIX NpubnkeHuin. TonwuHa uvsonsaumm g
BblumcngaeTcs no gopmyne (B.20).

B.2.6. Pacuem menoeoli usonsayuu ¢ yesnbio npedomepauieHusi KOHOeHcayuu ena2u Ha 6 HympeHHUX
rnosepxHocmsix 2a30xo006e

[nsa rasoxogos NPAMOYTOJIbHOIo ceveHnda n UunnnHapu4ecknx, AnameTpom bonee 2 M, pac4yer Tpe6yeM0|7| TOJILLMHDbI
n3ondaunmn BbinoJsiHAETCA no cbopmyne

B =sxm[. (z%_z?i)_é] (B.348)
Fenlls ~ien

roe ot - Temneparypa BHYTPEHHEN NOBEPXHOCTU CTEHKN rasoxoaa, °C;
ct, - KOIMMLIMEHT TENNOOTAAYM OT rasa K BHyTPEHHe NoBepXHOCTU CTeHkU rasoxoaa, Br/(mz-°C);

[nsa rasoxoqoB guameTpom MeHee 2 M, pacyeT BbINOMHSeTCs no dopmyne

InB =21 R, (Gr-tw 1 | (B.34r)
= qsrcm;;(‘fs_z::c aﬂmm

roe d;; - BHyTpeHHVIl7I OnaMeTp CTEHKM rasoxoaa.

TemnepaTypa BHYTPEHHEWN CTEHKU ra3oxofa YCTaHaBMMBAETCA B TEXHUYECKOM 3aJaHWM Ha NPOEKTMPOBAHUE TEMOBOW
M30NsauMM B 3aBMCMMOCTM OT TemnepaTypbl U BIaXHOCTM TpaHCMOpTUpyemoro ra3a. BeinageHue koHgeHcaTa M3 rasa,
npoTeKaroLLero B ra3oxofe, NPOVCXOAMT MPY YCIOBUM, YTO TemnepaTypa BHYTPEHHEN CTEHKU ra3oxofa OKa3bIBaETCS HUXKe,
YyeM TemnepaTtypa KoHAeHcaumm Brarn u3 rasa ("Tovka pocbl") Npu 3agaHHOW ero TemnepaTtype M BAaxHoCcTW. lMoaTtomy
pacyeTHas TemnepaTypa BHYTPEHHENW CTEHKU rasoxona £7 NPUHUMAETCS Ha 2°C-3°C BblWwe TemnepaTtypbl KOHAEHCaLun

("To4kM pocbl") tom TPV 324AHHOW TemMMepaType 1 BNaxHOCTY TPaHCNOPTUPYEMOro rasa.

KoadbdmLMeHT Tennootaaun ¢, PacCHnUTLIBAETCS MO IMMUPUHECKUM (KpUTepuanbHbIM) hopMynam TennoobmeHa npu

BbIHY>XOEHHOM [BWXeHUN rasa ()KVILI,KOCTI/I) B pr6ax M KaHanax npsAaMoyrornbHOro ced4eHna B 3aBUCMMOCTU OT TeMnepaTtypbl U
CKOPOCTU OBUXEHUA rada n pexmma Tev4eHund, onpenendaemMmoro OTHoWeHeM ANHbI ra3oxoda K ero guameTpy.

Mpu TypByneHTHOM pekviMe ABWKEHVS ra3a B ra3oxofe pacyeT «_ BbINONHSAETCS no opmyne

Niz = 0,021 ReDE . pp0h B, (B.34n)
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roe i = %HTG’ - KpuTEepu HyccenbTa;

wed

v

Bo= - KpuTepun PeinHonbaca;

Er— ¥ - kpuTepun MpaHaTns;

[#1
w= CKOPOCTb ABWXEHUA rasa B rasoxoge, m/c;

4 - AnameTp pr6or|poaop,a WIN 3KBUBANEHTHLIN AMaMeTp KaHana, M;

4%, ¥, o - COOTBETCTBEHHO, koadpuumeHT TennonposogHocTu [BT/(M-K)], knHemaTuyeckass BA3KOCTb (Mz/C) M
K03 hMLMEHT TeMMepaTypPONPOBOAHOCTM ra3a (M2/c), npuHMMaemslie No Tadnuuam rU3n4ecknx CBOMCTB rasoB.

[Mpy namMHapHOM 1 NEpPexogHOM pexmMmax TeHeHUs rasa (Mpy OTHOLLEHUW ANVHbI ra3oxoda K ero guamertpy - ;;; MeHee
50), k koadbdmLMEHTY TennooTaaum tt,,, BBOAWTCS MONPABOYHBIA MHOXUTENb £=1,3 Npu 3Ha4YeHMm ;3 =1,0- 10 n £=1,1 npw
3HayeHun ;; 7 =10+ 50.

YpaBHeHve (B.34r) pelsaertca MeToAoM MocrnefoBaTteribHbIX NpuonvkeHni. TonwmHa n3onaumm & - BbIYMCNSETCS MO
dopmyne (B.20).

B.2.7 Pacyem menunoeoli usonsayuu mpy6onpoeodoe ¢ yesnbio npedomepauieHusi 3amep3aHusi codepxauielicss 8 HUx
JKuGKocmu npu ocmaHoeke ee GeUXeHusl
Pacyer TonwwuHbl MsonsAumM Tpybonposoda No 3adaHHOMY BPEMEHW OTCYTCTBUS ABMXKEHMSI KUAKOCTM Z OCHOBaH Ha
ypaBHeHUM Tennosoro 6GanaHca, B COOTBETCTBMM C KOTOPbIM TEMno, akkyMynvMpoBaHHOe B >KMAOKOCTM, W Temnno,
BblOENAoLLEecs NpW 3amep3aHnM HEKOTOPOM YacTu KuakocTu (25% cedeHus TpyGonpoBoaa), NpUpaBHUBAETCS KONUYECTBY
Tenna, oT4aBaeMoro M3onMpoBaHHbLIM TPYBONpPOBOAOM B OKPYXKatoLLY0 Cpedly 3a Nepuod OCTaHOBKM ABWKEHUS XKUOKOCTH.

I'Ipou,ecc TennoobmeHa npu oxnaxxgeHnn n 3amep3aHnm Xnakoctu B pr6OHDOBOﬂ,e ABNAETCA HECTALMOHAPHbIM. Pacuer
Tpe6yeM0171 B 3TOM CJ1y4dae TOsLWUHbI TENMoBOM M30MALMN C OOCTaTOMHOM Ans MH)KeHepHOVI NPaKTUKN CTENEHbD TOYHOCTU
BbIMNOJTHAETCA No (bopmynaM CTaunoHapHOoro TennoobmeHa.

TonuwmHa 130nALMOHHOMO Cros onpegendeTrca no c*)opmyne

b

an:mj%:Eﬂ%(Ré_R:{'):

H
, (B.34e)
3,6KZ 1
_ f’s)(Vn{pmcm _ E’—jc—:'rpcrcc:'r) _ 0,25%[33{-"3 CIBM;B
iy +i, — 231{ i, — Iy

a7

rAe ¢ - TEMNepatypa X1AKOCTU [0 OCTAHOBKW €€ ABWKEHNS, °C;
t,- Temneparypa 3amep3aHus xuakocTu, °C;

&; - TEMNepaTypa okpy>xatoLero Bo3ayxa, °C;

Z - 3aaHHOe BPeMS OCTaHOBKM OBVDKEHMS XKMOKOCTY, Y;

¥, - OObEM XMAKOCTH, M3 ;

Py - MOTHOCTb XXWAKOCTU, KI/M3 ;

£, -~ YAEINbHas TeNnoeMKocTb XuakocTu, kbx/(kr-°C);
V., - 00bem mMaTepuana cTeHku TpyGonposoaa, M3 ;

Pgp~ MIOTHOCTb MaTepmara CTeHKW, Kr/M3 ;
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tep~ YAEIbHASA TENNOEMKOCTh MaTepuana cTeHku, Kb/(kr-°C);

0,25 - ponyctumas gons 3amep3aHns xuakoctn (25% ot obbema);

r, - CKpbITasi Tennota saMep3aHust XuakocTw, KDK/Kr;

&~ KOS(PPULIMEHT, yUYnNTLIBAIOLLMIA NOTEPU TEenna 4Yepes onopbl.

YpaBHeHve (B.34 e) peluaercsi METOAOM NocnefoBaTerbHbIX NPUONwKeHuin. TonwmHa n3onauum & . BbIMUCIISIETCS MO
dopmyne (B.20).

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

B.3 Pacuet TennoBoun usonsauum TpyoonpoBoaoB TENNoBbIX ceTen
B.3.1 Had3emHas npoknadka

TennoBble NOTEpU Yepes3 M3ONMPOBaHHYO MOBEPXHOCTb MOAAOLLMX U 0BpaTHbIX TPpyOonpoBOAOB TEMMOBLIX CETEW MpU
HaA3eMHON Mpoknajke, MNpu W3BECTHOW TOMWMHE WU3ONAUMM &, M, Creayer onpeaensatb no copmyne (B.17), a
TEPMUYECKNE COMPOTUBIIEHUSI, BXOASALLME B 3Ty chopmyny, - no (B.6). B kauecTBe TemnepaTyp BHYTPEHHEW U HAPYKHOW cpeq,
¢, W ¢, NPYHUMAIOT pacyeTHble TeMnepaTypbl TENMOHOCUTENS 1 OKPYXKatOLLLEro BO3AyXa, a KOdI(MUUMEHT TENNooTaAa M . -
no Tabnuue B.2.

I'IpM onpegeneHnn TonwnHbl nsonAaumm pr60I'IpOBO,EI,OB TennoBbIX CETEN MO HOPMUPOBAHHBLIM 3HAYEHUAM MIIOTHOCTU
TEeNnNOBbIX NMOTOKOB OT noagarowmnx n O6paTHbIX TennonpoBoaoB UCMNONb3YETCA METOAMKa pacyeToB, U3JIOXKEeHHada B pasfene

B.2.1. MNpn aTOM pacyeTHble TemnepaTypbl TEMMOHOCUTENsS B Mofalwolem u obpaTHoMm TpybonpoBode MpuvHMMAOT MO
Tabnvue B.5.

Tabnuvua B.5 - CpegHerogoBble TemnepaTypbl TENIOHOCUTENS B BOASHbIX TEMMOBLIX ceTsx, °C

Tpy6onpoeoa PacueTHble TemnepaTtypHble pexmmbl, °C
95-70 150-70 180-70
Mopatowuin 65 90 110
O6paTHbIi 50 50 50

PacueTHyto TemnepaTypy Hapy>HOW cpefbl MPUHMMAKOT: MPU KPYrNoroanyHon paboTe TenmoBOW CETU - CPegHErodoBYHO
TemnepaTypy Hapy»XHOro Bo3ayxa, Npu paboTe TONbKO B OTOMUTENbHBLIA NEPUO - CPELHIO TeMnepaTypy OTOMUTENbHOro
nepuoga. PacyeTHbIn koahbpuumneHT TennootTaaum o, - MO Tabnuue B.2.

B.3.2 Nod3emHasi npoksadka e HernpoxXoOHbIX KaHanax

TennoBble nNOTEPUM Yepe3 U3ONMPOBAHHYIO MOBEPXHOCTb ABYXTPYOHbIX TEMMOBbLIX CETEN, MPOKNaAbiBaEMbIX B
HEeMpPOXOO4HOM KaHare LUMPUHOW § W BbICOTOW i, M, HAa MyOuHe z, M, OT MOBEPXHOCTM 3€MM A0 OCW KaHara onpegensaTcs
no coopmyne

T o
gby =af +qf === R (B.35)
R + R,
TemnepaTypa Bo3/lyxa B KaHarne ¢__ onpeaensietcs no (opmyne
51 + 3%, + Iy
2L+ &L I 2L z +&F
: _ Sl H] Rm2 H KAH L (B.36)
T 1 1 1
T oL 'L Tt .
Bt Ry Rm tEg  Ruw Rrp
dy + 26 dq + 28
roe RE -t 8wl pr 1 8370w, (B37)

2mh, d, 2mA,, dy
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1 . 1 )
fo— 1 mp-— 1 (B.38)
2o (dy +28551) 2monidy + 28,5)
R = 1
et 2Bk (B.39)
g
btk
30€echb th p 2L - NTMHEeNHbIe NNOTHOCTM TEMMOBOro NOTOKa OT nofatoLLero u obparHoro Tpybonposonos, BT/m;
dy» d - HapyXHble AnameTpbl NoAatoLLero 1 obparHoro Tpy6onpoBOAoB, M;
£x1» Lgy - TEMNEPATypbl NOAAIOLLETO U obpaTtHoro Tpybonposoaos, °C;
- KoadhduUMeHT AonornHUTENbHbIX NoTepb (Tabnuua B.1);
R é " R éz - TepMUYECKne CONPOTUBIIEHMS N30NSALLMM NofatoLLero n obpatHoro Tpybonposoaos, m-°C/BT;
R 1%1 , R é - TepMMYECKME COMPOTUBIIEHMST TEMnooTAavYe OT MOBEPXHOCTU M30MAUMM Mopalolero u obpaTHoro
Tpy6onposogoe, M-°C/BT;
R~ TEPMMYECKOE COMPOTUBIIEHVE TENNOOTAAYE OT BO3AyXa K NOBEpXHOCTM KaHana, m-°C/BT;
4, b - BbICOTA U LUMPUHA KaHana, COOTBETCTBEHHO, M;
0" KO3 bhnLMEHT TennooTaayu B kaHane, npuHuMaeTcs paBHbiM 11 B1/(m2-°C);
Ay - TEMIMOMNPOBOAHOCTL M30NALMN B KOHCTPYKUMK, BT/(M-°C);
Bymr By - TOMWMHBI U30NALMM NOZAKOLLErO 1 0bpaTHOro TpyBonpoBoaoB, M,
Rrifp— TepMmMyeckoe conpoTuBneHne rpyHTta, B1/(m-°C), onpegensietca no opmyne
Ry, =

?rp - TEMNONPOBOAHOCTb IPYHTA, B1/(m-°C), Tabnuua B.6.

7 - TMyOuHa 3anoxeHunsl, paccTosiHAe OT ocu TPyObl 4O NOBEPXHOCTU 3eMIu, M.

Tabnuvua B.6 - TennonpoBogHOCTL rpyHTa

Bua rpyHTa CpeaHsasa NnoTHOCTb, Kr/M3 BecoBoe BnarocogepxaHue KoadhdmumeHT TennonpoBogHoOCTH,
rpyHTa, % Bt/(m-°C)
Mecok 1480 4 0,86
1600 5 1,11
15 1,92
23,8 1,92
CyrnuHok 1100 8 0,71
15 0,9
1200 8 0,83
15 1,04
1300 8 0,98

UC «TexskcnepT: 6 nokoneHve» VHpaHeT
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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

MuHncTBIN 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

Pacuyer Tpe6yeM017| TOMLUMHBI TENSIOBOW U30MALMM MO HOpMVIpOBaHHOVI NIIOTHOCTWU TEMJ10BOro NnoToka B 3aBUCUMOCTHU OT
TEXHNYECKUX Tpe6OBaHVIl7I MOXET BbINOJIHATLCA B [BYX BapnaHTax

a) Mo HOPMAaTUBHBLIM JIMHEWHLIM MIIOTHOCTAM TEMMOBOro FiL MOTOKa U zL, 3ajaHHbIM OTAENBHO ANS MOAAkoLIero U

oGpaTHoro Tpy6onpoeoaa, B 3TOM Cllyyae onpeaenseTcs ToMLWMHa N3oMALUM AN Kaxaoro Tpybonposoaa;

6) No cymmapHON HOPMAaTUBHOW FIMHEWHON MMOTHOCTM TENSIOBOro NMOTOKa OT NnogatoLero n obpatHoro Tpybonposoaa -

f?le’ B 9TOM Cryyae onpefensercs TonwmHa n3onsuum, oanHakosas Ansi obomx Tpy6bonpoeoaos.

Pac4yer TONWWHbLI M3onsauum no HOPMaTMBHbIM JNIMHENHBIM NSIOTHOCTAM TEMNSIOBOrO MOTOKA, 3afaHHbiM OTAENbHO ANs
nogartLuero - ﬁ?li n 06paTHOFO - :?21- pr6OI'IpOBOﬂ,OB BbIMNOJTHAETCA B cnep,yrou.l,eVl nocrieaoBaTesibHOCTU.

Ha nepBom aTane paccuutbiBaloT TemnepaTypy B kaHane no dopmyne
braxe = b+ Kl + a3 W R + Ry (B.41)

3arem ang Kaxgoro TPYGOHpOBOﬂa BbIHUCITAKTCA 3HAYEeHUA |1y B N in B, no q)opmynaM:

In B = 2nh, [@— RL ] ; (B.42)
41

L

In By = 2x>\m[@ -RL ] : (B.43)
4]

rae npubnukeHHble 3Ha4YeHus! &L W gL npuHnmatoTcs no Tabnuvue B.3.
fanee, nocne BblMWCNEHUst g, W g,, no copmyne (B.20) paccuuTbiBaioT TpebyemMble TOMWMHbI M3oNAUMM ONs
nogatoLlero n obpatHoro TpybonpoBogoB, obecneynBaloLLe HopMaTUBHbIE NTMHEVHbIE NOTEPU Tenna:

s @B -D. o _da(B-D
sl 5 3l 5
Pacuer TONnWMWHbI u3onaAuuM nogawoliero m obpatHoro TpybGonNpoBOAOB MO CYMMApHOW HOPMAaTUBHOW NUHEWHOM

NAOTHOCTU TENNOBOMO MOTOKA - 5112, BT1/m, BbINONHAETCS METOAOM NOCMeAoBaTENbHbIX NpubnwkeHu (MeTogom noabopa).
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Ha nepsom atane 3afgaloTcs HavanbHbIM 3HAYEHNEM TOSLUMUHBI U3ONAUUM &, = &, - = fip, OAMHAKOBOW AN NoAatoLero
n obpartHoro Tpybonposogos, u no dopmynam (B.36)-(B.39) paccuntbiBaloT Temnepatypy B KaHane. 3atem no dopmyne

(B.35) BbIMMCNIAOT CyMMapHYH0 NIMHENHY0 NAOTHOCTbL TEMMOBOrO NoTOKa ﬁhLz'

I'IonyquHoe pac4yeTHoe 3Ha4YeHne cpaBHMBaKOT C HOpMaTMBHOVI FNIMHEHON NMNOTHOCTBLIO TEMOBOrO NOTOKAa Mo Tabnuuam
8, 9.

Ha BTOPOM 3Tane yBennimBaroT UM YMEeHbLUaKT TONWUHY M3ondauum B 3aBUCUMOCTU OT pedyribTata CpaBHEHUA U

MOBTOPSIOT pacyeT B TOI Xe MOCNeA0BaTeNbHOCTU 0 MOy YeHIUsi HOBOTO PAaCYETHOTO 3HAYEHMS - 4 L. .

Pacuer noBTOPsitOT [JO Tex Nop, Moka pacyeTHoe 3Ha4eH1e MIIOTHOCTM TEMNMOBOro NoToKa - 4L, OyOer oTnuyaTtbcs oT
HOPMAaTUBHOIO 3HaYeHus - 5112 Ha 3afaHHyl0 CTeneHb TOYHOCTWU pacyera, Hanpumep, He bonee, yem Ha 1%. NocneaoHee

3HayeHue 5, MPUHUMAETCA B KadyecTBE pPacHETHOM TOMWMHbI TEnroBod W3oNAUMM ANnA nojaouero u obpaTHoro
Tpy6onposoaos.

Mpu pacyete TENNOBON M30MSLMM ABYXTPYOHbLIX TEMSOBLIX CETE B HEMPOXOAHbLIX KaHanax pacyeTHyl Temnepatypy
TENNOHOCUTENS B NOAarLWMX U oGpaTHbIX TPyGonpoBoaax npvHuMatoT no Tabnvue B.5.

PacuetHylo TemnepaTypy HapyXHOW cpedbl NMPYHUMAalOT paBHOW CPeLHEerofoBON TemnepaType rpyHTa Ha rmnyouHe
3anoxeHus Tpybonposoaa.

KoadhdmumeHT [ononHMTENbHbLIX TEMMOBLIX MOTEPL & MPW pacyeTe TOMLMHbI U30MSLMKU MO HOPMUPOBAHHOWM MIOTHOCTU
TENMOBOro NOTOKa NPUHUMAETCS paBHbIM 1.

Mpy paccTosiHAM OT NOBEPXHOCTU FPyHTa A0 NepekpbliTUst kaHana 0,7 M n MeHee 3a pacyeTHyto TemMnepaTypy Hapy>KHOW
cpedbl JOMKHa NPUHUMATLCS Ta e TemnepaTtypa Hapy)XHOro Bo3ayxa, YTO U Mpy Hag3eMHOWM NpoKnagke.

B.3.3 [Nod3emHasi 6eckaHanbHasl NMNPoK1adka

Tennoskle noTepu TpybonpoBogoB ABYXTPYOHLIX TENMOBLIX CETEWN BeckaHanbHOM NPOKMaAKW, PacnoNIOKEHHbIX B TPYHTE
Ha 0OMHAKOBOM PaCcCTOSIHUM OT MOBEPXHOCTM A0 Ocu Tpy6 zr, M, onpeaensoTcs no dopmynam:

oyt REL + RELY — (g -t
ql‘t _ (Bl LH)( 11:{32 R?ﬂ) (KBQ H:;RD I (B44)
(Riml + K1) Bz + Rpa) — R

Q‘L _ (Ze2 _*"H)(Rél + Rrr'{pl) ~(Es1 ~ g )R I (B 45)
7= ’ :
(Rigy + REa)(Riy + R0 — RS

gfz =gi + 4t (B.46)

rAe RE - TEPMU4ECKOe COMPOTMBIIEHIE TPYHTa Mpi GeckaHarnbHol npoknagke, M-°C/BT, onpeaensietcs no dopmyse

2
NS i (o8 1 (B.47)
2y, d d

rae ;4 - HapyXHbIA AMamMeTp M30NMPOBaHHOTO TPyBONpoBOAa, M; MOAAKOLErO - 4, 0BPATHOrO - 4. ;

Arp - TEMIONPOBOAHOCTb FPYHTA, B1/(m-°C);

4 - TNy0OuHa 3anoxeHns (paccTosiHue oT ocy Tpy6 40 NOBEPXHOCTU 3eMIn), M;

Ry~ TEPMUYECKOe COMpOTMBrEHe, 0byCroBneHHoe TennoBbIM B3aumoaencTenem Asyx Tpy6, m-°C/BT, onpeaensiercs
U3 BblpaXeHus
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2H

In 1+ Tl (B.48)

Z?CP\TP

RE|=

rae X, - PaccTosHMA MexXay ocsiMmn Tpy6 no ropusoHTanu, m.
OcTanbHble 3Ha4YeHus1 BenuunH B (B.44), (B.45) Te xe, 4To 1 B chopmyne (B.37) onsa KaHanbHOM NpoKnaaku.

Tak e, Kak Npu Npoknagke ABYXTPYOHbIX TENMOBLIX CETE B NPOXOAHbIX KaHanax pacyeT TpebyemMon TomnLMHbI TeMIoBOM
M30MSUUM MO  HOPMMPOBAHHOM MIIOTHOCTM TEMSIOBOTO MOTOKa B 3aBMCUMOCTUM OT TEXHWYECKMX TPeGOBaHWA MOXET
BbIMOSTHATLCS B ABYX BapuaHTax:

a) Mo HOPMAaTUBHBLIM 3HAYEHUSIM FIMHEMHOW MNOTHOCTWM TEMSIOBOrO MOTOKA gt Wi, 3a0aHHLIM oTAEneHO Ans

nopgatowero n obpaTtHoro TpybGonNpoOBOAOB;

6) MO CyMmapHO HOPMaTMBHOW MMHENHOM NNOTHOCTM TEMMOBOrO NOTOKa OT MoAatoLlero 1 obpatHoro TpybonpoBodos -

=L
g1,2°

Pac4yer TonwmHbl nsonsaumm pr60I'IpOBOD,OB TENoBbIX CETEN BecKkaHarnbHOMN NpPoKnagku no HopmMatTMBHbIM 3Ha4YE€HUAM

NMHENHON NSIOTHOCTM TENSIOBOro MNOTOKA, 3afaHHbIM OTAENbHO Afs MO4aroLero 511- n O6paTHOFO Q'_QL pr60I'IpOBO,D,a

BbIMOSHSIIOT MO QOPMYyfiaM:

—L
N dy + 2851 _ 2Rttt [ tp1 —tx ~F3 Ry Rﬁm : (B.49)
dl >'\1"p - }"1431 alL
—L
1 Gt 282 _ 2Tty [ 6y —2 — 31 By BB |- (B.50)
d3 Mg~ A2 73 ’
dl + 28 1 dz + 28 ¥
Onpeaenie ¢ nomolusHo (B.49), (B.50) aHadeHws! 5, - wloy g, - 152 BbIYMCIIAT TOMLMHBI U3ONALMN Tak

d
1 2
Xe, KaK 1 ANng KaHanbHoW npoknagkv B pasgene B.3.2.

Pacyer TonwimHbl M3onauMM Nodarolero u obpaTtHoro TPyGonpoBoAoOB ABYXTPYOHbIX TEMMOBbLIX CETel GeckaHanbHOM

NPoKragkM no CyMMapHOW HOPMAaTUBHOW JIMHEWHOW MMOTHOCTW TENMOBOrO MOTOKa f?le’ BT/m, BbIMONHAETCA METOAOM

nocregoBaTenbHbIX NPUGIKEHWIA (MeTodoM noabopa).

Ha nepBoM 3aTane 3afatTcsa HavalbHbIM 3Ha4YEeHUEM TONWMHbI U3oNAUNN &y = &+ = 8y, OQMHaAKOBOW ANA nogaroLlero

n obpaTtHoro TpybonpoBoaos, 1 no dgopmynam (B.44)-(B.46) paccunTbiBalOT CyMMapHYH FIMHENHYHO MITIOTHOCTL TEMSOBOroO
noToka Q’1L2'

Mony4eHHOe pacyeTHoe 3HadeHWe CPaBHMBAKOT C HOPMATMBHOMW FIMHEMHOW MAOTHOCTBLI TEMMOBOro NOTOKA (no

51,12
Tabnuuam 11, 12).

Ha BTOPOM 3Tane yBennimBaroT UM YMeHbLIakT TONWUHY M3ondaunm B 3aBUCUMOCTU OT pedyribTata CpaBHEHUA U
NOBTOPAKT pacyeT B TOW e nocrnegoBaTenbHOCTUN 0 nony4yeHmnsa HoBOro pac4eTHOro 3Ha4yeHus

I
gi2°

Pacuer noBTOPSIOT [0 TEX MOP, MOKa PacyETHOE 3HAYeHWEe MIIOTHOCTM TEMMOBOTO NOTOKA 4 Oyaer otnmMyaTthbecs OT
HOPMaTUBHOIO 3HAYeHus 5112 Ha 3afaHHyl0 CTeneHb TOYHOCTW pacyeTa, Hanpumep, He Gonee, yem Ha 1%. lMocneaHee

3HayeHue 5, MPUHUMAETCA B Ka4yecTBe pacHeTHOM TOMWMHbI TEnroBOA U3oNALUMM ANnA nojalolero u obpartHoro
Tpy6onposoaos.

PacueTHble napameTpbl TEMSIOHOCUTENS U HapykHOW cpedbl Ansl pacyeta usonsuum TpyGonpoBoaoB ABYXTPYGHbBIX
TENMOBbLIX CETEN GecKkaHanbHOV NPOKIaAKM MPUHMMAIOTCS TakUMU e, Kak U B HEMPOXOAHbIX KaHarnax.

B.4 Pacuet TennoBou nsonsiuum TpyoonpoBoaoB, 060rpeBaeMbIxX NapoBbIMY UMY BOAAHLIMW CITyTHUKaMU
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B.4.1 O6buwue nonoxeHus
B.4.1.1 lNpoekTupoBaHre cuctemMsl oborpesa TpyOONpOBOAOB C NMapOBbIMU U BOASHLIMA CMYTHUKAMM OCYLLLECTBMASIETCA
Ha OCHOBaHUW TEXHOMNOrMYECKNX TpeboBaHNIM K KOHKPETHOMY OBBEKTY U TEXHUKO-3KOHOMUYECKNX PacUYeTOoB.

Bbibop umcna u pguameTrpoB 0GOrpeBaloLMX CMYTHUKOB, CUCTEMbI WX TEMNOCHAOXKEHUs U CXeMbl MOAKHOYEHMS
OCYLLIECTBISIETCA HAa OCHOBaHWW pe3ynibTaToB TEMMOBOrO U MMapaBrMYECcKOro pacyera cucTembl oborpeBa ¢ y4eToM Buaa
TENNOHOCUTENS, NPOTSKEHHOCTH 0BOrpeEBaEMOro y4acTKa, pacrnoraraeMoro AaBfneHns B CUCTEME TEMNOCHAGKEHWS U ApyTuX
(haKTopOoB.

MpoekTMpoBaHMe TennoBor M3onsuumM TpybonpoBOOOB CO CMYTHWMKAMM BbIMOMHSAETCS HA OCHOBAHUM TEXHOMOTMYECKMX
TpebOBaHW C Y4YETOM PacCMoNOXeHUs OObekTa, KOHCTPYKTMBHBIX WM TEXHOMNOMMYECKUX MapamMeTpoB 0borpeBaemoro
TpybonpoBoaa n 06orpeBatoLLMX ero CNyTHUKOB, pacHETHbIX MApaMETPOB OKpYKatoLLen cpeabl.

B.4.2 Pacyem mennoeoli usonsiyuu mpy6onpoeodoe, o60zpesaeMbix napoebiMuU uslu 800SIHbIMU CITyMHUKaMu

B.4.2.1 Tennosas wu3onsuusi npegHasHadeHa Ans obecnevyeHuss 3afaHHOW TemrnepaTypbl TEMNOHOCUTENS B JHOGOM
cedeHun no AnvHe TpybonpoBoga npy ycnosum 6e30CTaHOBOYHOIO ABWKEHWS TEMNINOHOCUTENS.

Metoauka pacyeta peanusyer criegylollylo UsMYeckylo Mofenb TensioobMeHa chyTHUKA C TpyGOMpoBOAOM U
TENNOM30SIALMOHHOM KOHCTPYKLUU C OKpY>KatoLLeid cpeaoii:

- TEeNo OT CMyTHUKa NepedaeTcs BO3AYXy B MPOCTPAHCTBE, OrpaHNYE€HHOM TENSIOU30SSILIVIOHHOM KOHCTPYKLUMEN;
- TENno OT BO3JyXa B NMPOCTPAHCTBE, OrpaHUYEHHOM TEeMOoM30NSALMOHHON KOHCTPYKUMEN, NepeaaeTcs TENNOHOCUTENIO
Yyepes MOBEPXHOCTb TPyBOMpoBOAA, KOHTAKTMPYIOLLYIO C BO3AYXOM B MPOCTPAHCTBE M HapyXHOMy BO3Z4yXy 4epes

MOBEPXHOCTb TEMNOU3OMSALIMOHHON KOHCTPYKLIMK, KOHTaKTUPYHOLLIEN C BO34YXOM B NPOCTPAHCTBE;

- KONMM4ecTBO Tenna, nepegaBaeMoro Yepe3 MOBEPXHOCTb TErnOoU3ONSLMOHHOW KOHCTPYKLUMKW, KOHTaKTUpYHOLLEen C
TpyOGONpPOBOAOM, Hapy)XHOMy BO34yXy paBHO KONMYECTBY Tenna, nomy4aeMoro TpyOoonpoBoLOM OT BO34yxa B KOHCTPYKLMN.

Yka3aHHasi Mogenb ONMCLIBAETCS ABYMS ypaBHEHUSAMU TennoBoro 6anaHca:
=0+ (B.51)

&= (B.52)

rae g - yOEenbHbIA TENMOBOM NOTOK OT CMYTHUKA K BO34YXY B MPOCTPaHCTBE, OrpaHNYEHHOM TENnoBon nsonsuven, Bt/v;
05" yAenbHbIA TEMMOBOM MOTOK OT BO3gyxa B MNPOCTPAHCTBE, OFPaHWYEHHOM TEMnOBOW u3onaumen, 4epes
TENNOM30MSLMOHHBIN CIOK K OKpyXXatoLLieMy Bo3ayxy, BT/m;

(% - YOENbHbIV TEMMOBOM MOTOK OT oborpesaeMoro TpyGonpoBoAa K OKpyatoLemMy BO3AyXy Yepes Temnnon3onuoHHbIN
CIOW B 4YacTu, KOHTaKTUpYtoLen ¢ Tpybonpoeoaom, BT/m;

O, YBEmnbHbIA TENnoBON NOTOK OT BO3AYXa B MPOCTPAHCTBE, OrPaHUYEeHHOM TEMMOBON U3ONALMEN, K TpyGonposoay,
Bt/Mm.

YpaBHeHus (B.51), (B.52) moryT GbiTb NpeacTaBreHbl B BUAE:

m ~f (B.53)

m _fp i (B.54)

roe ¢y, - Temneparypa Tpy6onposogaa, °C;
£y~ Temnepartypa okpyxatoiero sosayxa, °C;

tp - TEMNepaTypa Bo3ayxa B NPOCTPaHCTBE, OrpaHNyeHHOM n3onsuwuen, °C;
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R - YAENbHOE TEPMUYECKOE COMPOTMBIIEHWE TennooTaadye OT ChyTHUKa K BO3AYXy B MPOCTPAHCTBE, OrpaHU4EHHOM
Tennosow nsonsumen, (m-°C)/BT;

R, - TEPMWYECKOE COMPOTUBIEHME TENION3OMALIMOHHOMO €O, B YaCTW, KOHTAKTUPYIOLLEN C BO3AYXOM B NPOCTPaHCTBe,
OrpaHMYEeHHOM TennoBon nsonsumen, (m-°C)/BT;

Ry~ TEPMUYECKOE COMPOTUBIEHNE TEMIOM3ONSALMOHHOIO Cr0s, B 4aCTW, KOHTaKTVpytoLen ¢ Tpybonposogom, (m-°C)/BT;

Ry~ YAEnbHoe TepMWU4ecKoe COMpOTUBIIEHWE Tennootaaye OT BO3AyXa B MPOCTPaHCTBE, OrpaHNYeHHOM TernsnoBol
nsonauuen, Kk Tpybonposoay, (m-°C)/BT.

B.4.2.2 Tpebyemas TomnwiMHa TENOBON U30MALUN PacCUYUTLIBAETCS MYyTEM COBMECTHOMO pelleHust ypaBHeHun (B.53),
(B.54) meTogom nocrnegoBaTternbHbIX NPUONmkeHUn. PacyeT BbINOMHAETCS B CneaytoLleln nocnegoBaTenbHOCTY.

Ha nepsom aTane paccumMTbIBAKOTCA TEPMUYECKIE CONPOTUBNEHUS &, Ry» Rs» Ry-

Hanee, peweHvem ypaBHeHus (B.53) onpegenserca TemnepaTypa Bo3gyxa B NPOCTPaHCTBE, OrpaHW4eHHOM

TEnnom3onsLMOHHON KOHCTPYKLIMEN - 4, .

Mpv HaMAEHHOM 3Ha4YeHWw g ypaBHeHue (B.54) peluaeTcs METOAOM MocrefoBaTernbHbIX NPUBNIKEHUI OTHOCUTENBHO
In (dys /&) -

B.4.2.3 Temnepatypa cnyTHuKa ;. B pacyeTax npuHUMaeTcs:

- Npu oborpeBe NapoM - paBHOWM TeMepaType HaCbILEHNS NpY 3a4aHHOM aBIEHUM Napa B CNYTHUKE;

- Npm oborpese BoAoON - BbIYMCNAETCS NO hopMyrie

; _fmthn, (B.55)

rae ¢& - Temnepatypa BOfbl Ha BXOAE B CMyTHUK, °C;

¢& - TemMnepaTypa Bofbl Ha BbIXOAE U3 CMyTHUKA, °C.

B.4.2.4 YoenbHOe TepMMYECKOE COMPOTMBIEHME TEMNMOOTAAYE OT CNyTHMKA K BO34yXy B MPOCTPAHCTBE, OrpaHU4eHHOM
Tennosow usonsuuen, (m-°C)/BT, cneagyeT BblUMCAATL NO hopMyne

1

= - (B.56)
e Ty

&
rae » - YUCrNO CMyTHMWKOB,;
- KOO(PMUMEHT TennooTaaum cnyTHuka, Br/(mz-°C);
d,;~ Hapy>XHbIN AnaMeTp ChyTHYKA, M.

KoadhdhmumeHT Tennootaayum ot CnyTHIYKA B NPOCTPaAHCTBO, OrpaHMYeHHoe M3onsiLueid, onpegensieTcs no dopmyre

_ Dty 2eenly

, B.57
{fer — f"r}:-)'ﬂicrt ( )

I

A€ Ny - ahdheKkTNBHbIN KpuTepuin HyccenbTa;
hp, - KOI(PULIMEHT TENNonpoBoAHOCTM Bo3ayxa, BT/(m-K).

Kputepuin 3. siBnsietca HKUMEN Npon3BeaeHUs] . M pacCcuuTbIBAETCSA NO IMMUPUYECKON myne
3t Gr- Pr
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ity = 0,25-107% . (@r. 2D, (B.58)

gpd ((fon ¢ -
rae Gr=="m TTP - kputepun pacrodoa;
A

Er— ¥ - kpuTepun MpaHaTns.
ol

MpousseneHue kputepues Mpacroda u MpaHaTns (3. z») PaccyUTbiBaETCA NO opmyne

3 -
G,«.p,«zﬁjﬂ[ﬂ}i, (B.59)

17 2 [
roe g - yckopeHue cBobogHoro nageHusi, pasHoe 9,807 m/cz;
B~ KO3MLMEHT 06BEMHOTO pacLUMpeHns Bo3ayXa, pasHbin 3,664-10-3 1/K;
a - KO3(hhULIMeHT TemMnepaTyponpoBOAHOCTY BO3ayXa, M2/c;
v - KWIHEMaTuyeckas BSA3KOCTb BO3ayxa, M2/c.

dusnyeckme napameTpbl Cyxoro Bo3gyxa - 3, B, a, v NPUHMMalOTCA no Tabnuue B.7 npu cpenHeit Temnepatype
BO3yXa B KOHCTPYKLMKM, onpedensiemoli no gopmyre

fon ¢
fep = o . LI (B.60)
Tabnuua B.7 - ®dnsunyeckue cBoiicTBa Cyxoro Bo3gyxa npu gaenenmu 0,1 Mla

t, °C P, Kr/M3 Cyo KO/ (kr-K) | %-102, BT/(M'K) | +-10s, m2/c a 108, m2/c P
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
920 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 cOMpOTVBEHUE TENMOU3ONAUMOHHOTO cnos gy, (M2-°C)/BT, paccunTbiBaercs no dopmyne
Tennonepeaavn Yepes MocKyo CTEHKY:

1 8, 1
fy= TRl cp T (861)
Ools  Molm Coho

rae &, - TONLMHa U3oNALMK, M;
{2~ ANHA BHYTPEHHEi oBpasytoLLe nsonsumm, m;
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[% - ANVHA HapY>XXHOI 0GpasyoLLeit N3onsLmn, M;

pop i i (B.62)
" 2

I'IpM pac4yete Fy NPUHNMaETCA I'IpI/I6J'II/I)KeHHOG 3Ha4eHne TONLWWHbI U3oNALMn &, .

leomeTpuyeckine XapakTepUCTUKA  KOHCTPYKLMM jEX, 2 pacCUMTLIBAIOTCSt B 3aBUCUMOCTU OT BWAA KOHCTPYKLMK
(pucyHok B.1) ¢ ncnonb3oBaHMeM COOTHOLLIEHWI S3fIEMEHTaPHOW reOMETPUM U TPUTOHOMETPUHECKUX APy HKLIUIA.

KoaddmLmeHT TennonpoBo4HOCTY U3OENU B KOHCTPYKUMK 3, BT/(M-K), npuHumaetcs no Tabnuue 6.1 npunoxerus b
npu cpegHen TemnepaType crnos:

gt (B.63)

cp T 2

KoadpdpuumeHT Tennootaaymn ot Bo3ayxa BHYyTPU NPOCTPAHCTBA, OrpaHUYEHHOro U3onsaumen, K BHy TPEHHEN NOBEPXHOCTH
M30MALMM oF% crieayeT NprHUMATL PaBHbLIM 11,6 Bt/mz2-°C.

KoahdmumeHT TennooTaayn OT Hapy>XHOW MOBEPXHOCTU U3OMALMM B OKPY>KaloLMA BO3OYX Tl Bt/(mz2-°C), cnegyet
npvHUMaTL no Tabnuue B.2.

a) o)

1 - puameTp oborpeBaemMoro TpybonpoBoaa; 2 - AMaMeTp CNyTHUKA; 3 - TOMLLMHA TENNOM3ONALMOHHOIO cnost; 4 - onuHa
NIHEVHOTO y4acTka 0bpa3yioLLei B KOHCTPYKLNN 4 ; 5 - pnvHa oGpasytoLei B dopmyrne (B.68) ansa kOHCTpyKUmMK C
OOHWM 1 C ABYMS1 CNyTHUKaMK; 6 - YTron ¢ - B KOHCTPYKLUMN C OAHUM CMYTHUKOM; YTOM @ - B KOHCTPYKLMN C OBYMS
CNyTHUKaMK; 7 - YTron {5 - B KOHCTPYKLUMM C OQHUM CMYTHUKOM; YrOM ¢ - B KOHCTPYKLMM C ABYMS CyTHWUKamu; 8 - anvHa
NIMHENHOTO y4acTka obpasyHoLLel B KOHCTPYKUWM C ABYMSI CMY THUKAMU 5y, ;

PucyHok B.1 - KoHCTpyKUMu TennoBow n3onsumm TpyoonpoBogoB ¢ 060rpeBatoLLMMm UX MapoBbIMU U BOGAHBIMW CMY THUKAMU:
a) - C O4HVMM CNyTHWKOM; O) - C ABYMS CMyTHVKaMK1
B.4.2.6 Tepmnyeckoe CONPOTUBIIEHNE U3OMALMOHHOMO CIosA &, (M2-°C)/BT, BbluncnAeTca no opmyre

oy +2
B 1 Lt (B
O | Ty + 280 27y g

rae o - Yyron, XapakrepusyoLmn reoMeTpuio TeNNOon30nsaLMOHHON KOHCTPYKLMK (pucyHok B.1), paguaH.
B.4.2.7 YgenbHoe TepMuyeckoe COMPOTUBMEHME Tennootgade OT BO3dyxa BHYTPUM MPOCTPAHCTBA, OrpaHWYeHHOro
nsonauyuen, kK Tpybonposoay, (m-°C)/BT, crnegyeT BblMUCNATE No oopmyne

2T 1
R4=—.

. (B.65)
P Coy Ty
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rae { - Yron, XxapakrepusyoLuin reoMeTpuio TENMOMU3ONALIMOHHON KOHCTPYKLUMK (pucyHok B.1), pagunaH.
KoadbdmumeHT Tennootaaum G, OT BO3JYXa BHYTPU MPOCTPAHCTBA, OFPaHN4EHHOro n3onsumnen, Kk Tpybonpoeoay

cnepyeT npuHuMath paBHbiM 17,4 T/(m2-°C)*.

* TeKCT QOKyMEHTa COOTBETCTBYET OpuUruTHany. - MNpumevaHve narotosutens 6asbl JaHHbIX.

B.4.2.8 Pac4yeT TONLWMHLI TEMMOU30NALMOHHOMO CII0S BbINOMHAETCA MO dhopmye

e 2 .
;n[dﬂ}zgﬂ[m—a’ﬂ:zmm R _ 1 )
dup day Sl THd gy +28,,)

dopmyna (B.66) pelsaerca mMerogom nocrnenoBaTenbHbIX npubnukennn. MNepeoe npubnmkeHne TOMLWMHBI U30NSALMK
MPUHUMAETCS PaBHBIM MPUHATOMY MPU PAcHETe TEPMUYECKOTO COMPOTUBIIEHNS 2, . TOMLUMHA U3OMALMM &, BbIMUCIISIETCS MO

cdopmyne (B.20).

(B.66)

B.4.2.9 Pac4eTHy0 TOMLWLMHY M30MALMM BEIMUCAAT No hopmyne

S s (B.67)

rae g - Ko9hdULMEHT, YUNTBIBAIOLMIA AONOSNHUTENBbHBIE TENMOBbIE MOTEPU Yepes onopbl 1 apmatypy. [ns Tpybonposoaos,
pacnofioXeHHbIX B MOMELLEeHUN 1 ToHHensx, &=1,15-1,2; ana Tpy6onpoBoAOB, pacnofIOKeHHbIX HAa OTKPLITOM BO3AyXe, i
=1,25-1,3;

- MOMNpaBoYyHbIA ko3dhbdpmumeHT. Mpyn pacyerax TENNOM3ONALUMOHHBIX KOHCTPYKLUMWIA C €CTEeCTBEHHbIM yriom oborpeBa
6e3 nogknagku (pucyHok B.1) BBogutca yw=1,15.

B.4.2.10 MNpun ncnonb3oBaHuM 3KpaHa M3 antoMUHUEBOWN YoNnbry, YKNaabiBaeMon B Ka4ecTBe NOoACTUIatoLLEro crnos nog
TENMNOM30MSALMOHHBIN CMON, PaCHETHYI0 TOMNLLUMHY M3onsaummu crnegyeT ymeHbliatbh Ha 20%.

Moapasaen B.4 (BeeneH pononHutensHo, M3m. N 1).

Mpynoxenwne I
(pekomeHayemoe)

Tabnuua I'.1 - MpepenbHble TONWMWHBI TENIOU3ONSILMOHHBIX KOHCTPYKLMIA AN o60pyaoBaHuA U TpyGonpoBoaoB

Hapy>xHbi gnameTp, Cnocob npoknagku Tpybonposoaa

MM

Haa3eMHbIV B TOHHerne B HEMPOXOAHOM KaHane

MpepenbHasi TONWMHA TENNOM3OMSALMOHHOIO Crosi, MM, Npu Temneparype, °C

19 N HMXe 20 n 6onee 19 N HWXe 20 v 6onee po 150 Bkn. 151 n 6onee

18 80 80 80 80 50 60
25 120 120 100 100 60 80
32 140 140 120 100 80 100
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
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377 260 240 260 200 120 200
426 280 250 280 220 140 220
476 300 250 300 220 140 220
530 320 260 320 220 140 220
630 320 280 320 240 140 220
720 320 280 320 240 140 220
820 320 300 320 240 140 220
920 320 300 320 260 140 220
1020 n 6onee 320 320 320 260 140 220
MNprmevaHusa

1 Onsa TpybonpoBoaoB, pacnonoXeHHbIX B KaHanax, TOMLMHA M30NsLMM yKasaHa ONs NOMOoXUTENbHbIX TemnepaTyp
TpaHCMopTMpyeMbIX BellecTB. [ns TpybGonpoBodoB C oOTpuUaTenbHbIMU TemnepaTypamy TpPaHCNOpTUPYEMbIX BELLECTB
npegenbHble TOMLWMHBLI CNeayeT NPMHUMaTh TakMMM Xe, Kak Npu Npoknagke B TOHHENSsIX.

2 B cny4ae, ecnu pacyeTHas TOnLMHa n3onsuum bonblue npegensHomn, cnegyer npuHumatb 6onee addeKTUBHbBIN
TEeNnnou3onsaLUMOHHbIN Matepuan 1 OrpaHNYNTLCA NpPefernbHON TOMWUHOW TENnmnoBoW M30nsuMn, ecnu 3To JoMyCcTUMO Mo
YCNOBUSIM TEXHOIMOMMYECKOro npoLecca.

Mpunoxenne [
(cnpaBo4yHoe)
OnpeaenexHue TOsMWMUHLI U 06beMa TeNNOU3ONALUMOHHBLIX U3AENUIA U3 YNNOTHAKOLWMNXCA MaTepuanoB
0.1 TonwuHy TennousonsUMOHHOIO W3OeNVMa M3 YNMOTHAIOWMXCA MaTepuanoB A0 YCTaHOBKM Ha W30nMpyemyto
MNOBEPXHOCTb CriedyeT OnpeaensiTb C y4eTOM KoadhduumeHTa ynnoTHeHNs £, No opMynam:

ana ynnmHigpuyec KoM NOBEPXHOCTU

5 =8k, 212, (a.1)
g+ 28
09 NNOCKOW NOBEPXHOCTU
8y = 8K, (B.2)

rae 5, 5, - TOMLMHA TEMNOM3ONALMOHHOMO N3AENUs [0 YCTaHOBKM Ha M3ONMPYEMyo MOBEPXHOCTL (63 YNnoTHeHWs), M;
& - pacyeTHasl TOMLMHA TEeMMOU30MNSALUOHHOIO CrOosi C YMIOTHEHWEM B KOHCTPYKLMA, M;
4 - HapyXHbli guameTp nsonupyemoro obopyaoBanusi, Tpy6onposoaa, M;
K, - KO9(MMLIMEHT YNMNOTHEHUS TEMNOU3ONALMOHHBIX U3AENnA, NpUHUMaeMbIn no Tabnuue 1.1.

MprmevaHus

& +3

1 B cnyyae, ecrv B dopmyne (A.1) npovsseneHve g,
d+ 25

MeHblle efuHULbl, OHO OOJTKHO NPUHMMATbLCA pPaBHbIM

eguHuLe.
2 [Npn MHOrOCNOMHOWN M3OMALUM TOMLWUHY U3OENUS OO €ro YNIOTHEHWS CriedyeT OnpenensTb OTAENbHO AN Kaxaoro
cnosi. MNpu onpegeneHMn TOMWMHbI NOCNEAYIOLLEro TENOU3ONALMOHHOMO CIosi 3a HapyXXHbI Auametp () NpUHMMaoT

AvameTp M3onsumMm npeablayLlero crosi.

3 OGbeM TeNnnom3onAUMOHHBIX W3LENUA M3 YNMOTHSAIOWMXCS MaTepuanoB [Ans TennousonsuMoHHOTO Crost Ao
YNIOTHEHMS credyeT onpeaensTs no dopmyne

v=vK,, (8.3)
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roe - - o6bem TennonsonsiLNOHHOro mMarepuana nnmn n3genuna 0o ynioTHeHUsA, Mi ;|
[ 06beM Tennon3onsiLMOHHOTo mMaTtepuana nnm n3genma B KOHCTPYKUUK C YyH4ETOM YNMITIOTHEHUA, M3 .

Tabnuua [.1
TennousonsaunoHHble MaTepurarnbl 1 3aenus KoadptpimeHT ynnoTHeHns,
K,
MaTbl MUHEpanoBaTHbIE NPOLLUMBHBIE CXXUMaEMOCThbIO He Bonee 55% 1,2
MaTbl MMHEepanoBaTHbIE PYJTIOHMPOBaHHbIE CXUMAEMOCThbi0 He Bonee 55% 1,35-1,2

MaTbl 1 XONnCTbl M3 CYyNepTOHKOro 6a3anbTOBOro BOMOKHA Npy yKnaake Ha Tpybonposoabl 1
oGopyAoBaHMe YCIOBHBIM NMPOXOA0M, MM:

Iy < 800 npu cpeaHen NNOTHOCTU 23 Kr/ms3 3,0
To e, npu cpegHer nnoTHocTn 50-60 kr/mz 1,5
Iy > 800 npu cpeaHen NNOTHOCTU 23 Kr/ms 2,0
To xe, npu cpegHer nnotHocTn 50-60 kr/mz 1,5

M3penusa BepTUKaribHO-CJ1OUCTbIEe (namenna-maTb|), MaTtbl NMpPOLUNBHbIE FOd)pMpOBaHHOVI
CTPYKTYpPbl U3 CTEKITAHHOIO BOJTOKHA U KaMEHHOWN BaTbl CKUMaEMOCTbIO:

He 6onee 30% 1,0-1,1
MaTbl pynOHMPOBaHHbIE U3 CTEKISAHHOIO LUTAMNENbHOMO BOMTOKHA CXXUMAEMOCTbIO:

He 6onee 55% 1,4-1,6
55-70% 1,6-2,6
bonee 70% 2,6-3,6
MuTbl MMHEpPanoBaTHbIE HA CUHTETUYECKOM CBS3YHOLLEM MapKu

35, 50 1,5
75 1,2
100 1.1
125 1,05
[NnTbI N3 CTEKNSHHOrO LWTanenbHOro BOSTIOKHA MapKu:

M-30 1,1
M-15, MN-17 n rn-20 1,2
Mecok NepnuTOBkIN BCNYYeHHbIV Menkuin Mmapku 75, 100, 150 1,5

Mpumedanune - CxmMmaemMoCTb - OTHOCUTENbHas Aedopmauus matepuana nog Harpyskom 2 klla, onpepensiercss no
FOCT 17177.

Tabnuua .1 (U3meHeHHas pepakums, Aam. N 1).

YOK [69+699.8] (083.74) OKC 91.120.10

KntoyeBble crnosa: Tennosas nsonsums, TennonsonsuMoHHbIN mMartepuan, TepMm4eckoe cornpoTuBrieHne, KOS(b(bMLI,VIeHT
Tennoortaayun, TennonpoBOAHOCTD, I'Iap0BOl7I CMNYTHUK, pr6OI'IpOBO,CI,

(U3meHeHHas pegakums, Nam. N 1).

OnNEKTPOHHbIV TEKCT OAOKYyMEHTa
nogrotoeneH AO "Kogekc" 1 cBepeH no:
odhmLmanbHoe n3gaHve

M.: MuHpervnoH Poccun, 2012
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Penakumsa ookymeHTa ¢ y4yeTom
M3MEHEHUIN U OONOMHEHNA NOAroToBEHA
AO "Kopekc"
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