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Mpeaucnosue

LUenn wn npuHuunel cTtaHgaptmMsaumm B Poccuinickon ®epgepaummn  yCcTaHOBIEHbI
depepanbHbIM - 3aKOHOM  OT 27 pgekabpa 2002 r. Ne 184-®3 "O TexHU4ecKom
perynupoBaHun", a npaesuna pa3paboTku - noctaHoBneHmem lpasuTtenscTBa Poccunckon
®epepaumm ot 19 Hoa6ps 2008 r. Ne 858 "O nopsgke paspaboTkm u yTBepXaeHUs CBOA0B
npasun".

CBepeHus o cBoge npaBus

1 NcnonHutenb - MOCKOBCKUI roCy4apCTBEHHbIN CTpouTenbHbIn yHuBepcuteT (MITCY)
W rpynna cneumnannucTos

2 BHeceH TexHnyecknm KommTeTom no ctaHgaptm3aumm TK 465 "Ctpoutenscteo”

3 lMoprotoBneH Kk yTBepxaeHuio [enapTameHTOM apXUTEKTYpbl, CTPOUTENbCTBA U
rpagoCTPOUTENBHOM MOMNTUKN

4 YtBepxaeH npukaszoMm MuHUCTEpPCTBa perMoHanbHoOro passutust Poccuirckon
depepaumm (MunpermnoH Poccun) ot 27 aekabps 2011 r. Ne 608 1 BBegeH B AenCTBUE C
01 aHuBapsa 2013 .

5 BapeructpupoBaH PegeparnbHbIM areHTCTBOM MO TEXHUYECKOMY PEryriMpOBaHUIO U
meTtponorun (Pocctangapt). [lepecmotp CIT 61.13330.2010 "CHwull 41-03-2003
Tennosas nsonauuna obopyagosaHusa n Tpybonposogos”

UHgopmauusi 06 usMeHeHuUsIX K Hacmosiwemy cgo0y rpasurl nybrnukyemcs 8 eXxe200H0
usfasaeMoM UHPOPMaUUOHHOM ykalamene "HauuoHarnbHbie cmaHOapmebl", a mekcm
U3MeHeHul U MorpaeoK - 8 eXeMecs4YHOo uddasaeMbiX UHGOPMaUUOHHbIX yKazamerisax
"HauuoHanbHble cmaHdapmbl". B criyyae nepecmompa (3aMeHbl) uniu  OMMEHbI
Hacmosiueao ceoda rnpasusi coomeemcemeyrujee ysedomreHue byoem ornybriukogaHo 8
eXXemMecs]4HO u3dasaeMoM UHEOPMaUUOHHOM yka3amerne "HauuoHarnbHbie cmaHdapmbi”.
Coomeemcmeytowasi UHpopmayus, yeedoMIeHUe U MeKCmbl pa3Mewaromes makxe 8

UHgopMauuoHHOU cucmeme obweao Mnonb308aHUsi - Ha oguyuanbHoM calme
paspabom4yuka (MuHpeauoH Poccuu) e cemu UIHmepHem
BBeneHue

Hactoawun cBog npaBwun paspabotaH C y4eTOM COBPEMEHHbIX TEHOEHUUA B
NPOEKTMPOBAHNN NMPOMBbILLIIEHHON TENNOBON M30MNALMM U PEKOMEHAALMNN MEXOYHAPOOHbIX
opraHuMsaumin no ctaHgapTu3aumm 1 HOPMUPOBAHUIO.
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HopmaTuBHbIN OOKYMEHT coaepxuT TpeboBaHMs K TennomnsonsauuoHHbIM MaTepuanam,
n3genuaM Kn KOHCTPYKUMSM, nNpasuna MpoeKTUpOBaHUSA TEnnoBOW U30NSUUU, HOPMbI
MAOTHOCTM TEMMOBOr0 MNOTOKA C U30NMpyeMblX MNOBeEpXHOCTEN ob6opyaoBaHUS U
TpybonpoBo4OB C MOMOXUTESbHBIMX M OTpUUATENbHBIMX TemnepaTtypamn npu  unx
pacronoXeHUn Ha OTKPbITOM BO34yxe, B MOMELLEHUW, HEeMNpPOXOAHbIX KaHanax v npu
OeckaHanbHOW npoknagke. B OokymeHTe npuBedeHbl MeToObl pacyeTa TOMNWMWHbI
Tennoson wusondummM obopydoBaHuss M TpyboOnNpoBOAOB, pacHETHble XapaKTepuUCTUKK
TENNOM30NALMOHHBLIX MaTepuanos, npasuna onpegeneHns obbema U TONWMHBI
YNMAOTHAOLWUXCS BOJNOKHUCTBIX TEMMOM30NSAUMOHHBLIX MaTtepuanoB B 3aBUCUMOCTU OT
Koa(ppuumeHTa ynrioTHEHUS.

AKTyanusaumsi BbINONIHEHA aBTOPCKMM KOSINIEKTMBOM B COCTaBe: KaHA. TeXH. Hayk
B.M.lWWonxet (pykoBogutenb paboTbl), A-p TexH. Hayk b.M.PymsHueB (MICY),
B.H.AkynnyeB (CMKBE AO "dupma "OHeprozawmra"), B.H.KpywenbHuukmn (OAO
"ATOM3HepronpoekT").

B paboTte npuHUManm yyactue: A.N.KopoTkos, N.6.HoBunkoB (OAO
"BHUMWaHepronpom"), kaHa. TexH. Hayk B.W.KawwuHckun (OO0 "MPEANMPUATUE
"Tennocetb-CepBuc"), C.Jl.Kay (OAO "BHUMWHedTs"), P.W.BnHorpaposa (OAO
"TennoanekTtponpoekT"), E.A.Hukntnna (OAO "AToMaHepronpoekT").

1 ObnacTb NnpuMeHeHus

Hactoawun cBog npasun cregyet cobnwogaTb Npu MPOEKTUPOBaHUMM  TEMSI0BOW
N30MAUMN  HApPY>XHOW MOBEPXHOCTM obopyaoBaHusi, TpybonpoBO4OB, ra3oxogoB W
BO3yXOBOJOB, PaCMOSIOXEHHbIX B 34aHUAX, COOPYXEHUSX U Ha OTKPLITOM BO34yXe C
TemnepaTypon coaepXxawmuxca B HUX BewectB oT MuHyc 180 go 600 °C, B TOM uyucne
TpybonpoBOAOB TEMMOBbLIX CETEN MPU BCEX Cnocobax Npoknaaku.

HacTtoswue HOpMbl HE PacnpOCTPaHAKTCA Ha MPOEKTUPOBAHME TEMNSIOBOM U30MALMU
obopygosaHus M TpybonpoBoOOB, codepXawux W TPaHCNOPTUPYIOWNX B3pbiBYaTble
BELLECTBA, U30TEPMUYECKNX XPAHUNULL, CXWMKEHHbIX ra3oB, 34aHUA U MOMELUEeHUn Onsd
NPON3BOACTBA N XpaHEHUs B3PbIBYATbIX BELECTB, aTOMHbIX CTaHUUN U YCTaHOBOK.

2 HopmaTtuBHbIe CCbINKN
HopmaTunBHblE AOKYMEHTbI, HA KOTOpblE B TEKCTE HACTOSLLEro cBoAa npasBuil UMeEKTCA
CCbISIKW, NpUBEeAEHbI B NPUoXeHun A.

MpumeyvaHne - [lpyM nonb3oBaHWM HACTOSALWMM CBOAOM npaBui  LenecoobpasHo
NpPoBEPUTb AENCTBME CCbINTOYHbLIX CTAHOAPTOB U KNaccudukaTopoB B MH(OPMAaLMOHHON
cucteMe obuwero nonb3oBaHUs - Ha oduuManbHOM CanTe HauMOHaslbHbIX OpraHoB
Poccuinckon ®epepaunm no craHgapTu3aumm B ceTn VIHTEPHET unn no exerogHo
n3gasaemMomMy MHMOPMaLUMOHHOMY Ykasatento "HaumoHanbHble cTaHgapTbl”, KOTOPbIN
onybnvkoBaH MO COCTOSHWIO Ha 1 sHBapsA Tekywero roga, U no COOTBETCTBYHOLLUM
eXemMeca4yHO usgaBaemMblM UHPOPMALMOHHBLIM YKa3aTensam, onyoriMKoBaHHbIM B TEKYLLEM
rogy. Ecnu ccbinoyHbIn JOKYMEHT 3aMeHEH (M3MEHEH), TO NPU NONb30BaHUN HACTOSALLUM
CBOAOM npasusl crieqyeT pyKOBOACTBOBATLCA 3aMeHEHHbIM (M3MEHEHHbBIM) AOKYMEHTOM.
Ecnn cCbinOYHbIN OOKYMEHT OTMeHeH 6e3 3ameHbl, TO MOSNIOXKeHMe, B KOTOPOM [aHa
CCbIfIKa Ha Hero, NPMMEHSIETCS B YacTW, HE 3aTparnBatoLlen 3Ty CCbISIKY.

3 TepMMHbI n onpepneneHunsa
B HacTosiem ceoge npasun npmMMmeHeHbl cnepyrwmne TepMnHbl C COOTBETCTBYHOLLMMUA
onpepeneHnaAmMn:
3.1 nNAoOTHOCTbL TEenJsIOU30NALUOHHOrO MaTepuvana, p, Kr/ Benunuunha,
onpepgendeMasa OTHOLWLEeHMEM MaccCbl MaTtepuana Ko BCEMY 3aHMMaeMoMy UM o6bemy,
BKITOYaaA nopbl U MYCTOThI;
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3.2 koacpchmumeHT TennonposogHocTH, (1), BT/(m-°C): KonuyectBo TEMnoThHl,
nepegaBaemMoe 3a eauHWLy BpeMeHW 4epe3 efuHuuly nnowagn  M3oTepMUYeckon
NMOBEPXHOCTW NpY TEMNEpPaTyYPHOM rpagneHTe, paBHOM eauHULE;

3.3 pacyeTHas TennonpoBOoAHOCTb: KoadphpmumneHT TEennonpoBogHOCTU
TENMOM3O0MALMOHHONO MaTepuana B 3KCNyaTauMOHHbIX YCMOBUSX C  Y4eTOM €ero
TemnepaTtypbl, BMAXHOCTW, MOHT@XHOrO  YNIOTHEHUA M HaNuunsg  WBOB B
TENOM30NALMOHHON KOHCTPYKLUNN;

3.4 naponpoHuuaemMocTb, u, Mr/(m-4-Ma): CnocobHOCTb MaTepuana nponyckaTb
BOASAHbIE Mapbl, CoAepXalwmecss B BO3ayxe, nog AeNCTBUMEM PasHOCTU UX napumanbHbIX
AaBneHn Ha NPOTUBOMOMOXHbBIX MOBEPXHOCTSX Crios Matepuana;

3.5 TemnepatypocTtonkocTb: CnocobGHOCTb MaTepuana COXpaHATb MexaHuyeckue
CBOMCTBA NPW MOBbLIWEHUM UM MNOHWXKEHUU TemnepaTypbl. XapakrepusyeTcs
npegenbHeiMM  TeMmnepatypamu  NPUMEHEHUs, Npu  KOTOPbIX B  MaTepuane
obHapyxuBaloTCs Heynpyrve pgedopmMaumm (Npy  MOBbILEHUN TemnepaTypbl) WUnu
paspyLleHne CTPYKTYpbl (NPU NOHMXKEHUN TEMNepaTypbl) N0 CKMMAtOLLLEN HArpy3KOW;

3.6 ynnoTHeHMe TennoU3OoNALMOHHBLIX MaTepuanoB: MoHTaXHasa xapakTepucTtuka,
onpegensawasa nNNoTHOCTb TEMNNMOU3ONALMOHHOIO MaTepuana nocne ero YCTaHOBKM B
NMPOEKTHOE MOSIOXEHNE B KOHCTPYKUMW. YNNOTHEHWE MaTtepuanoB XapakTepusyeTtcs
KO3hPULIMEHTOM YNNOTHEHWS, 3HAYEHNE KOTOPOro ornpenensieTcsl oTHolweHneM obbema
MaTepuarna unv u3genus K ero o6bemy B KOHCTPYKLNN;

3.7 Tennou3onsAUUOHHAA KOHCTPyKuus: KOHCTpyKuMs, cocToswas M3 OOHOro unu
HECKOSIbKMX CINOEeB TEMNnouM3onsuMOHHOro maTepuana (M3genusd), 3almMTHO-MOKPOBHOIO
Crosi M 3NeMeHTOB KpenneHus. B coctaB Tennous3onsaunmoHHOW KOHCTPYKUMW MOTyT
BXOOUTb MNapoU30SIALMOHHbIN, NPeAoXPaHNTENbHBLIN U BblpaBHUBAIOLLMIA CIOW;

3.8 MHOrocnowmHas Tennou3oNsALUMOHHAA KOHCTPYKUuusa: KOHCTpyKuus, cocTosias
13 aByx n Bonee crnoes pasnUYHbIX TENSTOM3ONALNOHHBIX MaTepumanos;

3.9 NOKPOBHbLIA CNOWU: JNIEMEHT KOHCTPYKLMMK, YCTaHaBNMBAEMbIN MO HapyXHOW
NMOBEPXHOCTU TEMSIOBOM M30MAUMM ANA 3aWMTbl OT MEeXaHUYEeCKUX MNOBPEeXOEeHUn wu
BO3AENCTBUS OKpYXKatoLen cpeabl;

3.10 napou3ONSALMOHHbLIA CIOW: OJONEMEHT TENNOM3ONALNOHHON KOHCTPYKLUK
obopyaoBaHMa M TpybonpoBOAOB C TemnepaTypon HwKe TemnepaTypbl OKpyKatoen
cpenbl, NPeaoXpaHsWNM TENNMON3ONALMOHHBLIN CNOW OT NMPOHUKHOBEHUSI B HEe MNapoB
BOAbl BCNEACTBME PA3HOCTU NapumanbHbiX aBMEHU napa y XONo4HOMW NOBEPXHOCTU U B
OKpy>atoLleun cpeae;

3.11 npepoxpaHUTENbHbLIA CNOW: JfeMeHT TENSoM30MSAUMOHHBLIN  KOHCTPYKLNN,
BXOOALLNIA, KaK NpaBumno, B COCTaB TEMMOMU30MNALMOHHON KOHCTPYKUMK Ans o6opyaoBaHus
n TpybonpoBOAOB C TEMNepaTypon NOBEPXHOCTUN HXKE TemMnepaTypbl OKpyXatoLen cpeabl
C Lenblo 3aWuUTbl NapOM30MSALMOHHOIO CNOsi OT MEXaHUYECKUX NOBPEXAEHWM;

3.12 TemnepatypHble paedopmauun: Tennosoe paclMpeHne unu cxaTtue
N30NMPYEMON NOBEPXHOCTU WU IANIEMEHTOB KOHCTPYKLUMM MO BO3LEWUCTBMEM U3MEHEHUS
TemnepaTypHbIX YCITOBUIN NPY MOHTaXe U KCnnyaTaunm n3onnpyemMoro o0bLekTa;

3.13 BblpaBHUBAKWMUNA CNOU: ONeEMEHT TENOU3ONSAUMOHHON  KOHCTPYKLUM,
BbINOSTHAEMbIN U3 YyNPYyrnx PynoHHbIX UK NIMCTOBbLIX MaTepuanos, yCTaHaBnMBaeTCs noj
MSAMKAA NOKPOBHbIA CMOW (Hanpumep M3 NakoCTeKNoTKaHu) ANs BblpaBHMBaHMA (POPMbI
NMOBEPXHOCTW.

4 O6LWKe NonoXeHUsA
4.1 TennoumsonsumoHHas  KOHCTPyKUMA  OofmkHa  obecnedvmBaTb  napameTpbl
TEeNnnoxXosiogoHOCUTENA MNpPU 3KCNnyaTauMM, HOPMAaTMBHbLIA YPOBEHb TEMSOBLIX MOTEPb
obopygoBaHmem wu TpybonpoBogamu, ©Ge3onacHy AOns 4enoBeka Temnepartypy Mux
HapY>KHbIX NOBEPXHOCTEN.
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4.2 KOHCTpyKUuMM TenmnoBoW u3onsumMm TpybonpoBoAoB M 000pyAoOBaHMS LOSKHbI
oTBeYaTb TpeboBaHUAM:

3HEeproa(PEeKTMBHOCTN - MMETb ONTUMAaribHOE COOTHOLUEHWE MeXdy CTOMMOCTbIO
TENOM30SIALUNOHHON KOHCTPYKLMN U CTOMMOCTBIO TEMMOBbIX MOTEPb Yepe3 M30MSaunio B
TeYyeHue pacyHeTHOro cpoka aKcnsyartayuu,

3KCnnyaTauMoHHOM HaOeXHOCTU U AONroBEYHOCTM - BblAepXmBaTb 0e3 CHUXEeHUS
TENnno3alnTHbIX CBOMCTB M paspylleHna  3KcnryaTauuMOHHble  TemnepaTypHble,
MexaHu4yeckue, XMMUYeckue W apyrve BO3OEUCTBUA B TeveHWe pacyeTHOro cpoka
aKcnnyatauuu;

©esonacHoOCTM [Onsi OKpyXawwen cpedbl M 0BCnyXuBaloLero nepcoHana npu
aKcnnyaTauum 1 yTunmsauuu.

MaTepuanel, ucnonb3yemble B TENrOU30NALUNOHHBIX KOHCTPYKUMAX, He [OOSKHbI
BblAENATb B Mpouecce 3Kcnsyatauuu BpedHble, MnoXapoonacHble U B3pbIBOOMAacHbIE,
HEeNPUATHO NaxHyLUMe BeLLlecTBa, a Takke 60ne3HeTBOpHbIE BakTepuun, BUPYCbl N FPUBKN,
B KONMM4yecTBax, NpeBbIlaoWmnX npeaensHO AonyCTUMbIE KOHUEHTPaUUN, YCTaHOBEHHbIEe
B CaHUTapPHbIX HOpMax.

4.3 lNpun BLIOOPE MaTepuanoB U M3Oenun, BXOASLWMX B COCTaB TEMNSIOU30NSALNOHHBIX
KOHCTPYKUMIA 4N NOBEPXHOCTEN C MONOXUTENBHBIMU TEMNepaTypammu TennoHocutens (20
°C v BblWwe), cnegyeT yuuTbiBaTh cregyrowmne akTopbl:

MECTOPaCMONOXEHNE N30NNPYEMOro OObEKTA;

TemnepaTypy U3onmpyemMon NnoBepxXHOCTY;

TemnepaTypy OKpyXxatLleun cpeapl;

TpeboBaHMA noxxapHon 6e3onacHoCTy;

arpeccuBHOCTb OKpYXatoLlen cpelbl Unn BeLLEeCTB, CoLepXKalUMXCA B U30NNPYEMbIX
obbekTax;

KOPPO3NOHHOE BO3ENCTBUIE;

Martepuas NoBepXHOCTU U30NNPYEMOro o6bLEKTa;

AO0MYCTUMbIE Harpy3kn Ha U30SIMPYEMYIO NOBEPXHOCTD;

HanuMyme BMbpaunn 1 yaapHbIX BO3LENCTBUN;

TpebyemMyto 4ONTOBEYHOCTb TENNTOU3ONALNOHHON KOHCTPYKLMK;

CaHUTapHO-TMrmeHn4eckmne TpeboBaHus;

TemnepaTypy NpMMEHEHNs TENNON30NALMOHHOIo MaTepmnana;

TEennonpoBOAHOCTb TEMMON3ONALMOHHOIO MaTepmnana;

TemnepaTypHble gedopmaummn n3onnpyemMblx NOBEPXHOCTEMN;

KOH(pUrypaumsa n pasmepbl N30MpyemMomn NOBEPXHOCTH;

YCNOBMSI MOHTaXa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb U Ap.);

YCNOBUS AEMOHTaXa 1 yTununsaumu.

TennonsonaunMoHHasi KOHCTPYKUMA TpybonpoBOAOB TEMNSOBLIX CETEW MOA3EMHOM
OeckaHanbHOW NPOKaaKkM AOSMKHA BblaepXmBaTb 6e3 paspyLleHus:

BO3ENCTBUE rPYHTOBbLIX BOS;

Harpysku OT MaccCbl Bblllenexallero rpyHTa n npoxoasilero TpaHcnopTa.

Mpn BbIOOpPE TEMMOU3ONALMOHHBIX MaTEPMANoB U KOHCTPYKUMIA ONSA MOBEPXHOCTEN C
TemnepaTtypon TennoHocutensa 19 °C u HWKe KW oTpuuaTenbHOW TemnepaTypou
AOMONHUTENBLHO cneayeT yYnTbiBaTb OTHOCUTENbHYIO BNAXHOCTb OKPYXKatoLero Bo3ayxa,
a Takke BMa)XHOCTb M NaponpoHMLAEMOCTb TENMON3ONALMOHHOIO MaTepuana.

4.4 B coctaB KOHCTPYKUMM TEMOBOW MU30NAUUN ONA NOBEPXHOCTEN C NOSNOXUTEINTbHON
TemnepaTypomn B kKayecTBe 0b6A3aTeNIbHbIX ANEMEHTOB JOMKHbI BXOAUTb:

TENOM30SIILNOHHbIN CrOW;

NOKPOBHbIN CNOMW;

3NIEMEHTbI KpenseHus.

4.5 B cocTtaB KOHCTPYKLUMU TENNOBOM U30ONALMN OS1 NOBEPXHOCTEN C OTpULUATENbHOW
TemnepaTypomn B Ka4yecTBe 06A3aTeNibHbIX 3NEMEHTOB AOMKHbI BXOAMUTb:
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TEnnon3osiaLUMOHHbIN CITON;

Napou30SIILNOHHLIN CNOWN;

NOKPOBHbIN COW;

3NeMEeHTbI KpenneHus.

MapounsonaumoHHbI cron cnegyeT npegycMatpuBaTb Takke Mpu  Temnepatype
n3onMpyemMonm noBepxHoCcTU Huxke 12 °C. YCTpOMCTBO NapoOM3ONSALMOHHOIO Crnos npwu
Temnepatype Bbiwe 12 °C cnegyetr npegycmatpuBaTb Ans  obopyooBaHuA U
TpybonpoBooOB C TemrnepaTypor HwxkKe TemnepaTypbl OKpyXatwllenh cpedbl, ecrnu
pacyeTHasi TemnepaTtypa U3onMpyeMon NMOBEPXHOCTU HUXe TemrepaTtypbl "TOYkM pocbl”
npy pac4eTHOM JaBneHn U BIIAXHOCTU OKpYXXatoLLlero Bosayxa.

HeobxoauMOCTb YCTaAHOBKM MNapPOU3ONSALMOHHOIO CMOS B KOHCTPYKUMM TEMSOBOM
n3onAuuMM  And  NOBEPXHOCTEW C MEepeMeHHbIM TemnepaTypHbIM — PEXMMOM  (OT
"nonoxutensHon" Kk "oTpuuatenbHonm" M HaobopoT) onpegensieTcs pacvyeToMm Ans
NCKITIOYEHNST HaKoNNeHNs Braru B TENION30NALNOHHOM KOHCTPYKLMW.

AHTUKOPPO3UOHHbLIE MOKPLITUA U30NMPYEeMOW MOBEPXHOCTU He BXOAAT B COCTaB
TENON30ALMOHHBIX KOHCTPYKLUUA.

4.6 B 3aBMCUMOCTUN OT NPUMEHSIEMbIX KOHCTPYKTUBHbIX PELUEHNIN B COCTaB KOHCTPYKLMN
AOMNOMNHUTENBHO MOTYT BXOAUTb:

BblpaBHMBAIOLLNIA CION;

npeaoxXpaHUTENbHbIN COMN.

MpepoxpaHuTenbHbIM  CNOW  criegyeT  npegycmatpveBatb  MNpUM NPUMEHEHUU
MeTanmyeckoro NMOKPOBHOIO cnos ans npegoTBpaLleHns noBpexaeHns
Napoun3onsiUMOHHBIX MaTepuaros.

5 Tpeb6oBaHMA K MaTepuanam v KOHCTPYKLUSAM TENJTOBOW U30MNALUM
51 B KOHCTpyKUuMsX Tennousonsumm obopygoBaHuss u  TpybonpoBodoB C
TemnepaTypamu cogepxalymxcs B HuUX Bewects B ananasoHe ot 20 go 300 °C gna Bcex
cnocoboB Npoknagku, kKpome 6eckaHanbHOW, crnefyeT NPUMEHATb TEnnoU30NALMOHHbIE

maTepuanbl M W3NENUs C MNIOTHOCTbI0 He 6Gornee 200 kr/m® UM KOIMDULMEHTOM
TEennonpoBOAHOCTU B CyXoM cocTtodHun He ©Gonee 0,06 B1/(m-K) npu cpegHen
Temnepatype 25 °C. [JonyckaeTcss npMMeHeHue acbecToBbIX LUHYPOB ANs M30NAuun
Tpy6onpoBoAOB YCNOBHLIM MPOXOAOM A0 50 MM BKIOUUTENBHO.

Boibop  TEnnousonAumMoOHHOro  maTepuana  AnNd  KOHKPETHOM  KOHCTPYKLMM
OCYLLIECTBISETCHA HA OCHOBaHMM TEXHUYECKMX TPEeBOBaHWUN, M3NOXEHHbLIX B TEXHUYECKOM
3aZlaH1M Ha NPOEKTMPOBaHNE TEMMOBOW U30NALUN.

5.2 B kadecTtBe NepBOro TEMSOU3ONALUMOHHOIO CIIOSi MHOTFOCIIOMHbLIX KOHCTPYKLUWA
Tennousonaumum obopynoBaHua U TpybonpoBOAOB C TemnepaTypamMu COAepXalimxcs B
HMX BewectB B pAuvanasoHe ot 300 °C wn OGonee pgonyckaeTcs MPUMEHSATb
TENnomn3onsauMoOHHble MaTepuanbl U U3Oenust ¢ MroTHOCTbio He 6Gonee 350 «kr/id un
KoadhpuMUMEHTOM TennonpoBoaHOCTK Npu cpegHen temnepatype 300 °C He Gonee 0,12
B1/(m-K).

5.3 B kayectBe BTOpPOro v nocrenylowmnx Tenmnon3onaumMOHHbIX CIIOEB KOHCTPYKLMN
Tennousonauum obopynoBaHusa 1 TpybonpoBOAOB C TEMMNEPATYPON COAEPKALLUMXCA B HUX
BewecTtB 300 °C n 6onee ans Bcex cnocoboB Npoknagku, kpome 6eckaHanbHOW, cregyet
NPUMEHSATb TEMON3ONSUMOHHbIE MaTepuanbl U U3Jenus ¢ NNoTHocTblo He 6onee 200
Kr/M® U KOSIPMLMEHTOM TEenmnonpoBOAHOCTM Mpu cpeaHen Temnepatype 125 °C He
6onee 0,08 B1/(m-K).

5.4 [Ins Tennou3onsaunMoHHOro criosi TpybonpoBOAOB C MOMOXUTENBHOW TeMnepaTypou
npu 6eckaHanbHOW NpoKNagke criegyet NPMMEHATb MaTepuarbl C NIIOTHOCTLIO He Bonee
400 kr/m® n TennonposoaHocTbio He 6onee 0,07 BT/(M-K) npu TemnepaType matepuana
25 °C n BnaXHOCTU, yKa3aHHOW B COOTBETCTBYIOLLUMX rOCYAAPCTBEHHbIX CTaHAapTax unu
TEXHUYECKUX YCIOBUSX.
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55 [Ons TennousonauMoHHoro cnosi obopygoBaHus u TpybonpoBogoB €
oTpuuaTenbHbIMK TemMnepartypamMmu cnegyet NpUMeHATb TENMOU30NALMOHHbIE MaTepuansl

W M3genus ¢ MnoTHocTbio He Gonee 200 Kr/m® M pacyeTHOM TEennonpoBOAHOCTLIO B
KOHCTpyKUnn He 6onee 0,05 BT/(m-K) npn Temnepatype Bewects MuHyc 40 °C 1 Bbiwe n
He 6onee 0,04 Bt/(m-K) - npn mmuHyc 40 °C.

Mpun BbIGOPE MaTepmana TeNOM30NALMOHHOIO CMosS MOBEPXHOCTU C TEMMNepaTypon OT
19 po 0 °C cneayeT OTHOCUTb K MOBEPXHOCTSAM C OTpUUaTESNIbHBIMM TEMMNepaTypamu.

5.6 CooTBeTCcTBME MaTepuanos, NPUMEHAEMbIX B KayecTBe TernrousosiiuMOHHOIO t
MOKPOBHOIO CrfioeB B COCTaBe Tennou3oNAUMOHHBIX KOHCTPYKUMA 0bopyaoBaHus W
TpybonpoBogoB, TpeboBaHMAM K Ka4yecTBy NpoAyKUMW, CaHUTAPHO-TUIMEHNYECKUM
TpeboBaHnaM 1 TpeboBaHUAM noxapHon 6e3onacHOCTU OOMMKHO ObiTb NOATBEPXKOEHO
pesynbTatamn UCMbITaHUA, BbINONHEHHbIX aKKkpeaMTOBaHHBbIMU OpraHn3aumsiMm.

5.7 KOHCTpyKUMs TENNOBOW M30NaUMn TpyobonpoBOoAoOB npu GeckaHanbHOW NPOKaake
AOIMKHa obnagaTtb NPOYHOCTLIO Ha cxaTtue He meHee 0,4 MMMa.

Mpn 6GeckaHanbHOW nMpoKNagke TeENnoBbIX CeTen crnegyer npeuMyLecTBEHHO
NPUMEHATb NpeaBapuUTENbHO M30NMPOBAHHbIE B 3aBOACKMX YCNOBUAX TPybObl C y4eToMm
AOMNyCTUMOW  TemnepaTtypbl  MPUMEHEHUS  Tennou3OonsuMOHHOro  Matepuana u
TemnepaTypHOro rpadguka paboTbl TENOBLIX CETEN.

lMpumeHeHne 3acbinHOM wu3onsaunn TpybonpoBOOOB NPU MNOA3EMHOM MPOKNagke B
KaHanax n 6eckaHanbHO He JornyckaeTcs.

5.8 lNpwn 6eckaHanbHOW NpoOKNaake npenBapuTenbHO N30NMpoBaHHbIE TPy6onpoBoab! C
n3onsumen n3 neHononuypetTaHa B NONNITUNEHOBON 0BOMNOYKe OOMKHbI OblTb CHAOXEHbI
CUCTEMOW ONepaTUBHOIO AUCTaHLMOHHOIO KOHTPONSA BnaxHocTtn naonsaumm (O0K).

5.9 He ponyckaetca npuMmeHATb acbecTocogepxailime  TensouM3oNnAunNOHHbIE
MaTepuanbl And KOHCTPYKUUW TennoBon usonsumm obopynoBaHus M TpybonpoBOAoOB C
oTpuuaTenbHbIMKM TemnepaTypamMum COoAepXaluxca B HUX BewecTB W ANd U3onsumm
Tpy6onpoBoa0B NOA3EMHON NPOKNAAKM B HENPOXOAHbIX KaHanax.

5.10 lMNMpwn BbIGOpe TENNOU3OMSALUMOHHBLIX MaTeEpUanoB M MOKPOBHbLIX CroeB cnepyeT
YyYMTbIBaTb CTOMKOCTb 3fIEMEHTOB TEMMOU3ONSAUMOHHOM KOHCTPYKUUM K  XUMUYECKU
arpeccuBHbIM bakTopaM OKpyXatowen cpefbl, BKNOYad BO3MOXHOE BO34enCTBUE
BELLECTB, coAepXallnxcsa B n3onnpyeMom obbekTe.

He ponyckaeTcs npuMeHeHWe TensoM3ONAUMOHHBIX MaTepuanos, coepXalimx
opraHu4eckue BelecTBa, AN U30NAUUn KOHCTPYKUMI obopyaoBaHus 1 TpybonpoBoaoB.,
cogepxalumx CUnbHbIE OKUCIIUTENN (KUAKUA KUCITOPOA).

Ona meTannuyecknx MOKPbITUA [OOSMKHA MpedycMaTpyMBaTbCA  aHTUKOPPO3UMOHHAS
3awmta unm BblIbMpaTbCs Matepuar, He MOABEPXKEHHbIN BO3AENCTBUIO arpecCcuBHOM
cpeabl.

5.11 [Ins obopynoBaHusa n TpybonpoBoaoB, NogBepraroLmMxcs yaapHbiM BO34ENCTBUAM
n Bubpaumn, pekoMeHAyeTCs MNPUMEHATb TENNMOU30NAUNOHHbIE M3LOEeNUs Ha OCHOBE
0a3anbTOBOr0 CynepToHKOro wunuM acbectoBOro BOSIOKHA WM Apyrne maTtepuansl,
BMOPOCTOMKOCTb KOTOPbIX B YCMOBUSX 3KCMfyaTauuu MOATBEPXKAEHA pesynbTatamu
NCNbITAHUA, BbINONTHEHHbIX aKKpeaUTOBaHHbIMM OpraHM3aumsimMm.

Ona obbekToB, nogBeprawowWmxcsa Bubpaumm, nNpu MNPUMEHEHUN  LUTYKaTYpPHbIX
3alMTHBIX MOKPbITUIA crefyeT npegycMaTpmBaTh OKMENKY LUTYKaTYpHOro 3aluTHOro
NOKPbLITUA C NocneayLen oKpackomu.

5.12 lNpu npoekTMpoBaHUM OOBLEKTOB C MOBbLILWEHHBIMWU CaHUTAPHO-TUTMEHNYECKUMM
TPeOOBaHNAMM K COOEPXKAHUIO MNbIM B  BO3OQyXe MNOMELEHUA B  KOHCTPYKLMAX
Tennomn3onsaumMm He AOMNyCKaeTCd MpPUMEHEeHMEe MaTepuaroB, 3arps3HSOWMX BO34yX B
nomMeLLeHnaXx.

PekomeHayeTca npuMeHeHne TennousonAaunoHHbIX N30ennin Ha OCHOBE MUHEpanbHOW
BaTbl C AMaMeTpPOM BOJSIOKHA He B6ornee 5 MKM, n3genunin 3 CynepToHKOro CTEKINOBOSOKHA B
obknagkax co BCeX CTOPOH M3 CTEKISIHHOM NN KPEMHE3EMHOW TKaHW U No4 repMeTUYHbIM
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3alMTHBIM MOKPbLITUEM WNW APYrux MaTepuanoB, COOTBETCTBME KOTOPbIX YKa3aHHbIM
CaHUTapPHO-TUTMEHNYECKUM TpeboBaHNAM MNOATBEPXKOEHO pe3ynbTaTaMyh  UCMNbITaHUN,
BbINOJSTHEHHbIX aKKpeaUTOBAHHLIMW OpraHn3aunsamMm.

5.13 B KOHCTPyKUMSIX TENnsoBOM M30NAUMKM, NpeaHasHadeHHbiXx Ans obecneyeHus
3ajaHHON TemnepaTypbl Ha MOBEPXHOCTU WU30NALUMM, B KayecTBe MOKPOBHOrMO Crios
pekoMeHOyeTCa MNPUMEHATb MaTtepuarnbl CO CTENeHbld YepHoTbl He Huxke 0,9 (c

KO3 PULMEHTOM U3NydYeHust He Huxe 5,0 BT/(m? - K*).

5.14 He pgonyckaeTcsa npuMeHeHne MeTannmyeckoro NOKPOBHOrO Crnosi Npy NOA3EMHOM
BGeckaHanbHOW NpoKnazke u Npoknagke TpybonpoBOAOB B HEMPOXOAHbIX KaHanax.

[MOKPOBHbINA CMOW U3 TOHKONIMCTOBOIO MeTasnna C Hapy>KHbIM NOAIMMEPHbIM MOKPbITUEM
He JonyckaeTcs NPUMEHATb B MecTax, NoAgBEPXKEHHbIX MPSMOMY BO30ENCTBUIO CONHEYHbIX
nyJen.

5.15 TloKpOBHbIN Crion AonyckaeTcs He npegycmatpmBaTb B TENMOU3ONALMOHHbBIX
KOHCTPYKLMAX Ha OCHOBE M34enui W3 BOSIOKHUCTbIX MaTepuarnoB C MOKPbITUEM
(KAWMpPOBAHHbBIX) M3  antoMuMHMEBOM  POMbrM UMW CTEKNOTKaHM  (CTEKIoXosicTa,
CTEKITOPOroXun) M BCMEHEHHONO CUMHTETMYECKOro Kayyyka Ons M30NMpyeMbIX OOBHEKTOB,
pacnosyioXXeHHbIX B MNOMELLEHUAX, TOHHeNdAx, MnoAdBanax W 4Yepgakax 3gaHuin, U npu
KaHanbHOW npokriagke TpybonpoBoaos.

516 Ymcno crnoeB nNapou3onAUUMOHHOIO MaTepuana B TENSIOM30SSALUMOHHBLIX
KOHCTPYKUMAX ans obopynoBaHna n TpybonpoBoAOB C OTpULAaTENbHBIMU TeMMepaTypamm
coAepXallmxcsa B HAX BELLECTB pekoMeHayeTcsa npuHMMmaTh no Tabnuue 1.

Tabnuua 1
TOJ'ILLI,VIHa, Yucno cnoes napon3onAaunoHHOro matepuasna B
MM TeI'IJ'IOI/ISOJ'ISILl,I/IOHHOVI KOHCTPYKUMMN B 3aBNCUMOCTHU
MapounsonauMoHHbIN MaTepuarn OT TemnepaTypbl U30NNPYEMON NOBEPXHOCTU U
CpoOKa aKkcnnyatauum
OT MnHyc 60 | OT MuHyc 61 Hwxe MyuHyc
no 19 °C 00 MUHYC 100 °C
100 °C

8netr |12net 8net|12net | 8net| 12nert
MonuatuneHoBas nneHka, 0,15-0,2 2 2 2 2 3 -
FOCT 10354;nneHka 0,21-0,3 1 2 2 2 2 3
I'IOJ'II/IBI/IHI/IJ'I6yTl/IpaJ'IbHa$I 0,31-0,5 1 1 1 1 2 2
knesawas, FTOCT
9438;nneHka
nonmMaTuneHoBasd
TepmoycagoyHas, FOCT
25951
donbra anoMmMHmMeBas, 0,06-0,1 1 2 2 2 2 2
FOCT 618
M3on, TOCT 10296 2 1 2 2 2 2 2
Py6epong, FTOCT 10923 1 3 - - - - -

15 2 3 3 - - -

MpumeyvaHus
1 [lonyckaeTcsa NnpMMeHeHe apyrmx matepuanos, obecneynsaroLLnx ypoBEHb
COMPOTUBIIEHMS NAPONPOHULIAHUIO HE HUXKE, YEM Y NMPUBEAEHHbIX B Tabnuue.
2 [Ina maTtepuarnos C 3aKpbITOM MOPUCTOCTLIO, UMEKOLLUX KOIPPULNEHT
naponpoHuyaemoct meHee 0,01 mr/(m-4-la), BO BCex cnyyasx NpuHUMaeTcs oauH
Napou30SIILMOHHLINA CION.

5.17 Mpwn npMMeHeHNN TENNON30NALMOHHBIX MaTepranoB U3 BCNEHEHHbIX NONMMEepPOB C
3aKpbITbIMW NOpaMn HeobXOAMMOCTb MPUMEHEHUST MapPOU3ONSALMOHHOIO CMOs [AOMKHA
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ObiITb O0BocHOBaHa pacyeTom. [lpy UCKNIOYEHMM NAPOUIONALMOHHOIO Cros crnegyeT
npegycmaTpmBaTtb repMeTM3aumio CTbIKOB U3AEeNuin matepuanamu, He nponycKaroLmmm
BOASIHbIE Napbl.

5.18 TennonsonauMoHHbIE KOHCTPYKLUKM U3 MaTepuaroB C rpynnoun roptodectn 3 n M4
He pgonyckaeTcs  npegycmaTtpuBate ans  obopygoBanuss 1M TpybonpoBoaos,
PacnosIOXXEeHHbIX :

a) B 34aHuax, Kpome 3gaHun |V cTteneHu OrHeCTOMKOCTW, OAHOKBAPTUPHBLIX XXWUITbIX
AOMOB M OXJaxgaeMblX NOMeLLEHNA XONOANMNbHUKOB;

6) B HapyXHbIX TEXHOMOIMMYECKUX YCTAHOBKaX, KPOME OTAENbHO CTOALEro
obopynoBaHus;

B) Ha acTakagax W ranepesx npu Hanuyuum kabenen wn  TpyboOnNpoBOAOB,
TPaHCNOPTUPYIOLLUX rOproYne BeLLecTBa.

Mpn aTOM gonyckaeTcs NpMMeHeHue ropoYmx matepmanos rpynnsl '3 unn M4 gns:

Napoun3onsiLMOHHOIO CNos TOMWMHOM He Bonee 2 MM;

CNost OKpacKu Unn NNeHKn TonwmHonm He 6onee 0,4 Mm;

MOKPOBHOMO Crios  TpybonpoBOAOB, PAaCMONOXEHHbIX B TEXHUYECKUX MnoABarbHbIX
aTaXkax U NoANOSbsX C BbIXOAOM TOSIbKO HapyXy B 3aaHusx | n Il cteneHen orHeCTonKocTu
npu yCTPOMCTBE BCTABOK ASIMHOM 3 M U3 HEropoYmMx MatepunanoB He Bonee yem yepes 30
M AnuHbl Tpybonposoaa;

TENOM30ALMOHHOIO Cros U3 3anMBOYHOIO NEHOMNONIMypeTaHa Npu NOKPOBHOM CIoe U3
OLMHKOBAHHOM CTasnm B Hapy>XHbIX TEXHOSIOrMYECKNX YCTaHOBKaX.

[MoKpOBHLIN crion u3 cnadoroptovnx maTepuanoB rpynnbl 1 1 M2, npumeHsemMbix ons
HapYXXHbIX TEXHOSTOrMYECKNX YCTAaHOBOK BbICOTOM 6 M 1 Boree, JomKeH OblTb HA OCHOBE
CTEKITOTKaHW.

5.19 Tennosas wusonauus TpybonpoBodoB M obopyaoBaHUS AoSmkHa obecneudmBaTtb
©e3ycnoBHOE BbINOSHEHNE TpeboBaHMI 6e30NacHOCTU U 3aLLMThbI OKPYXKatoLLen cpeapbl.

[na TpybonpoBOoAOB HAO3€MHOW MPOKMagkuM nNpu NpUMEHEHUN TEensToM30NALNOHHBIX
KOHCTPYKLMIN U3 roproumx matepuanos rpynnel ['3 n 4, cnegyet npegycmaTtpuBaTh:

BCTaBKM OSIMHOM 3 M U3 Heroptounx matepuanoB He 6onee 4yem yvepe3 100 M AnNuHbI
TpybonpoBoaa;

Yy4acCTKM TENON30NSALNOHHBIX KOHCTPYKLUMA U3 HEFOPKOYMX MaTepuarnoB Ha pacCTOSHUM
He MeHee 5 M OT TEXHOSOMMYECKNX YCTaHOBOK, COAEPXKaLLMX roptoune rasbl U XXUAKOCTW.

Mpn  nepecevyeHnn  TpybonpoBOAOM  MPOTUBOMOXAPHOM  Mperpagbl  cnegyet
npegycmaTpmBaTtb TENMOM3OMNALMOHHbIE KOHCTPYKLMM W3 HEroprymx maTepuanos B
npegenax pasmepa NpoTMBONOXapHOW Nperpagbl.

Mpy NpUMEHEHMM KOHCTPYKLMIK TENronpoBOAOB B TEMNSIOBOW U30NAUUN U3 FOPHOYUX
MaTtepuarnoB B Heroptoden obonoyvke 4onyckaeTcsa He AenaTb NPOTUBOMNOXapHbIE BCTaBKU.

TpeboBaHnss K noOXapHon ©e30MacHOCTM  TEMNMOU3ONSAUMOHHBIX  KOHCTPYKLUUM
TpybonpoBoaoB TennoBbIx ceTen onpegenstotca no Cl 124.13330.

5.20 [Ona anemeHTOB O6OpyamoBaHuMs u TpybonpoBoaos, Tpebywuwmx B npouecce
aKcnnyaTaumMm cucteMaTtudeckoro HabnogeHus, cregyeT npegycMmatpmBatb COOpPHO-
pa3bopHble CbEMHbIE TENTON3ONALMOHHbIE KOHCTPYKLMN.

CbeMHble TEeNNOM3ONSAUNOHHbIE KOHCTPYKLUMU AOSMKHbI MPUMEHATLCS AN U30nsaumm
MIOKOB, (hnaHUEeBbIX COeQUHEHUI, apMaTypbl U KOMNEHCATOPOB TPyOONPOBOAOB, a Takke B
MecTax U3MepeHu N NPOBEPKM COCTOSTHUS U30NTUPYEMbIX MOBEPXHOCTEMN.

521 W3penus w13 MuHepanbHOW BaTbl (KaMEHHOW BaTbl W CTEKIOBOSIOKHA),
NPUMEHSIEMbIE B KadecTBe TEennom3oNsLMOHHOIO crnosa gnsi TpybonpoBoAoB NOA3EMHOMN
KaHanbHOW NPOKNaakn, AOMKHbI 6bITb rapodobunsnpoBaHsbI.

He ponyckaetcsa npuMeEHeHWe TennousonsAuNOHHbIX MaTepuanoB, MNOABEPXKEHHbIX
AECTPYKUUN NpY B3aMMOLENCTBMM C Bnaron (acbecrtocogepkawiagd MacTu4Has nsonaums,
n3gennsa n3BeCTKOBO-KPEMHE3EMUCTLIE, NEPNIUTOLEMEHTHbBIE N COBESTUTOBLIE).
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5.22 lpu nNpoeKkTMpoBaHUM TEMNNOBOW W30MALMM crneayeT yduTbiBaTb BO3MOXHOCTb
KOPPO3NMOHHOIO BO34EVCTBUSA TEMMOM3ONALUMOHHONO Matepmana unm BXOOsAWuX B ero
COCTaB XMMWYECKMX BELECTB Ha MeTannuMyeckue MnoBepxHOCTU obopyaoBaHus U
TpybonpoBo4OB B MNpUCYTCTBMM Bnarn. B 3aBMcuMMOCTM OT Martepuana u3onupyemomn
NOBEPXHOCTU (CTanb yrnepoancTas, ctanb flermpoBaHHasi, LUBETHble MeTansbl 1 Crnasbl)
N Bnaa KOppo3nn (OKUCNEHUNE, LWESNTOYHAs KOPPO3nus, pacTpeckMBaHme Nog HanpsikeHneMm)
B TEXHMYECKOM 3afaHuMM Ha NpOeKTMpoBaHWe credyeT YykasbiBaTb TpeboBaHus no
OrpaHMYEHNI0 codepXaHus B TENfOU30MsSUMOHHOM MaTepuane BOAOPACTBOPUMbIX
xnopuaos, btopnaos, cBOOOAHbLIX Wenoven n pH matepmana.

6 NMpoekTnpoBaHMe TenI0BOMN U3ONALUN

6.1 OnpepeneHve TOMNWMUHbLI TENJIOM3ONALUOHHOIO CIosi MO HOPMUPOBaAHHOMN
NSIOTHOCTU TENNOBOro NOTokKa

6.1.1 Hopmbl NAOTHOCTM TEMNSIOBOrO MNOTOKA Yepe3 M30SIMPOBaHHYK MOBEPXHOCTb
06BHEKTOB, pacnonoxeHHbIX B EBponenckom pernoHe Poccun, cnegyeT npuHUMaTh:

ana  obopygoBaHuss n  TpybonpoBOOOB C  MOMOXUTENbHbIMW  TemnepaTypamu,
PacnonoXXeHHbIX:

Ha OTKPbITOM BO3ayxe - no Tabnuuam 2 un 3;

B NomMeLleHuun - no Tabnuuam 4 un 5;

ansa  obopygoBaHuMst M TpybGonpoBOAOB C  oTpuuaTtenbHbiMW  TemnepaTtypamu,
PacnonoXXeHHbIX:

Ha OTKPbITOM BO3ayXxe - no Tabnuue 6;

B NoMeLleHnn - no Tabnuue 7,

Nnpu NPoKragake B HEMPOXOAHbIX KaHanax:

ana TpybonpoBogoB ABYXTPYOHbLIX BOASHbLIX TEMNMOBLIX ceTen - No Tabnvuam 8 n 9;

Ans NaponpoBOAOB C KOHAEHCATONPOBOLAMW MpPU WX COBMECTHOM MpPOKNagke B
HenpoOXoAHbIX kKaHanax - no Tabnuue 10;

ansa TpybonpoBoaoB AOBYXTPYOHbIX BOASAHLIX TEMNSOBbIX ceTen npu 6eckaHanbHOWM
npoknagke - no tabnuuyam 11-12.

HopMmbl  MNOTHOCTM  TEnmoBOro MNOTOKa ANA  TOJNICTOCTEHHbIX  MeTannnyeckmx
TpybonpoBogoB cregyeT nNpuHMMaTb MO YCIIOBHOMY AuaMeTpy, COOTBETCTBYHOLLEMY
CTaHOapTHbIM TpybGam TOro e Hapy>XHOro aAnameTpa.

Mpyn npoekTUpoBaHUM TEMMOBOW M30NAUUM AN TEXHOMOMMYecKnx TpyobonpoBOAOB,
NpoknaabiBaeMblx B KaHanax M 6GeckaHanbHO, HOPMbl MSIOTHOCTU TEMMOBOro MNoTokKa
cnefyeTt NpUHUMAaTh Kak Ansa TpybonpoBoAoB, NPoKNagbiBaeMblX HA OTKPbLITOM BO34yXe.

6.1.2 Npwn pacnonoxeHnn n3onnpyemMblix 0O6bEKTOB B APYrMX pPErMoHax CTpaHbl criegyeT
YyYMTbIBaTb U3MEHEHNE CTOMMOCTWU TENnsnoThbl B 3aBMCUMOCTU OT parioHa CTpoUTENbCTBA U
cnocoba npoknagku Tpybonposoaa (Mecta ycTaHOBKM 060pyaoBaHNS):

HOPMbI NNOTHOCTK TEMNSIOBOrO NOTOKA A MNIOCKON U UMNUHAPUYECKON NMOBEPXHOCTEN C

ycrnoBHbIM npoxogom 6onee 1400 mm, q'°, onpegenstoTcsa no opmyne

q™ =qK, (1)
HOprI NJOTHOCTU TernJyioBOro NOToKa And Ll,VIJ'II/IHD,pI/I‘-IeCKOVI I'IOBerHOCTI/I C yCJ'IOBHbIM

reg

npoxogom 1400 mm 1 meHee, Q. , onpegensatTcs no popmyne

9, =ql K, 2
rae ¢ - HOPMMPOBAHHas MOBEPXHOCTHAs MMOTHOCTb TEMnoBOro noToka, Br/m?,
npuHMmMaemas no Tabnuuam 2-7;
gl - HOpMMpOBaHHAsA NUHENHaa NIOTHOCTb TENSOBOro noToka (Ha 1 M AnNWUHbI
umnmHgpudeckoro obvekrta), Bt/m, npuHumaemas no tabnuuyam 2-12;
K - KO9(pPUUMEHT, yuuTbiBAOWMUMA  U3MEHEHWE  CTOMMOCTM  TenmnoTbl U
TEeNnnon3onsaUMOHHON KOHCTPYKUUKM B 3aBUCUMOCTM OT panoHa CTPOUTENbCTBA M crnocoba
npoknagku Tpybonposoga (Mecta ycTaHOBKM 06opyaoBaHus), (cm. Tabnuuy 13).
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Tabnuua 2 - HopMbl NIOTHOCTU TENNOBOro NoToka 06opyaoBaHMs 1 TpybonpoBOAOB C
NONOXUTENbHLIMU TEMMNEPATypaMU NPU PACNONIOXEHNUN HA OTKPLITOM BO34yXe 1 YMcne
yacoB paboTtbl 6onee 5000

YCnoBHbIN Temnepatypa TennoHocutens, °C
T;fggr?‘f‘o_ 20 | 50 [ 100|150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
BO4A, MM MNoTHOCTbL TENNOBOro notoka, BT/m
15 4 9 | 17 | 25 | 35 | 45 | 56 | 68 81 94 | 109 | 124 | 140
20 4 10| 19 | 28 | 39 50 | 62 | 75 89 | 103 | 119 | 135 | 152
25 5|11 | 20 31 42 | 54 | 67 | 81 95 | 111 | 128 | 145 | 163
40 51|12 | 23 | 35 47 | 60 | 75 | 90 | 106 | 123 | 142 | 161 | 181
50 6 | 14 | 26 1 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 1 62 | 78 | 96 | 115 | 135 | 156 | 179 | 202 | 226
100 9 | 19 | 34 50 67 | 8 | 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 A 305 | 342 | 380
300 18 | 37 | 64 | 91 | 118 | 147 | 191 | 224 | 259 | 296 & 333 | 373 | 414
350 22 | 45 | 77 1108 140|173 | 29 | 43 58 74 90 | 108 | 127
80 8 | 17 | 31 | 46 62 | 78 | 96 | 115 | 135 | 156 | 179 | 202 | 226
100 9 | 19 | 34 50 67 | 8 |104| 124 | 146 | 168 | 192 | 217 | 243
125 10| 21 | 38 | 55 | 74 | 93 | 114| 136 | 159 | 183 H 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 A 305 | 342 | 380
300 18 | 37 | 64 | 91 | 118 | 147 | 191 | 224 | 259 | 296 & 333 | 373 | 414
350 22 | 45 | 77 1108 | 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 | 208 | 244
400 25| 49 | 84 | 117|152 | 187 | 223 | 262 | 301 | 343 | 385 | 430 | 476
450 27 | 54 | 91 | 127 163 | 200 | 239 | 280 | 322 | 365 | 410 | 457 | 505
500 30| 58 | 98 | 136|175 | 215|256 299 | 343 | 389 | 436 | 486 | 537
600 34 | 67 | 112|154 197 | 241 | 286 | 333 | 382 | 432 | 484 | 537 | 593
700 38| 75 | 124 | 170|217 | 264 | 313 | 364 | 416 | 470 | 526 | 583 | 642
800 43 | 83 | 137|188 | 238|290 | 343 | 397 | 453 | 511 | 571 | 633 | 696
900 47 | 91 | 150 | 205 | 259 | 315|372 | 430 | 490 | 552 | 616 | 681 | 749
1000 52 | 100 | 163 | 222 | 281 | 340 | 400 | 463 | 527 | 592 | 660 | 729 | 801
1400 70 | 133 | 215|291 | 364 | 439 | 514 | 591 | 670 | 750 | 833 | 918 | 1098
Bonee MNOTHOCTb TENMOBOro noToka, BT/ m?
1400 un
nrockue
MoBEpX- 15| 27 | 41 | 54 | 66 | 77 | 89 | 100 | 110 | 134 | 153 | 174 192
HOCTM
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MpyvmeyaHme - MpoMeEXYTOYHbIE 3HAYEHUSI HOPM MIIOTHOCTM TEMOBOro NOTOKa crneayeT
onpeaensaTb UHTEPNOnsLNEN.

Tabnuua 3 - Hopmbl NAOTHOCTM TENMOBOro NOTOKa 06opyAoBaHUA 1 TPybGoONpOBOAOB C
NONOXUTENbHLIMU TEMMNEPaTypamMmn NPy PacrnonoXXeHNN Ha OTKPLITOM BO34YyXe U Yucne
yacoB pabotbl 5000 1 meHee

YCnoBHbI Temnepatypa TennoHocutens, °C

npoxog | 20 | 50 |100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600

TpyGonpo- [MnoTHOCTL TennoBoro NoToka, B1/m

BOAA, MM
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 1 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

8

65 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 | 123149 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 | 183248 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|804 898 995 129 1193
Bonee [MnoTHOCTb TennoBoro noToka, Bt/i 2

1400 u

rockne 1 19 | 35 | 54 | 70 | 85 | 99 |112 125 141 158 174 191 205
noeepx-

HOCTU

MpyMeyaHme - MpoMexXyToYHbIE 3HaYEHNSI HOPM MITOTHOCTM TEMNSI0BOro NOTOKa
crieqyeT onpeaensTb UHTeprnonsiumen.

Tabnuua 4 - HopMbl NOTHOCTU TEMMOBOrO NOTOKa ANt 060pyA0BaHNS U
TPyOONPOBOAOB C NONOXUTENBHLIMU TEMMNEpPaATypaMmn NPK PaCMONOXKEHUN B MOMELLLEHWMN U
yucne vacos pabotel 6onee 5000

YCrnogHbIi Temnepartypa TennoHocutens, °C
T;;ggﬁrf‘o_ 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
BOAA, MM 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 102117134 | 151
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25 8 |18 1 28 40|52 65| 79 | 94 /110 /126|144 162
40 9 121 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 13128 | 44 | 60 | 77 | 95 | 114 |135/156 179|202 | 227
100 14 | 31 | 48 | 65 | 84 103 | 124 1 146|169|193 218 244

125 16 | 35 | 53 | 72 | 92 |113| 136 |159|184 210|237 | 265
150 18 | 38 | 58 | 79 1100|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 1129|161 195| 230 267 | 305|344 |385| 428
400 36 | 72 106139174210 247 | 286 | 326|368 |411| 456
450 39 | 78 |1141150|187 225 | 264 | 305|348 392|437 | 484
500 43 | 84 123|161 (200|241 | 282 326370417465 | 514
600 49 | 96 | 139|181 | 225|269 | 315 363|412 462|515 | 569
700 55 1107|153 200|247 | 295| 344 1395|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 1141|201 |259|318 377 438 | 501 565|631 |699| 768
1400 99 187|263 337|411 485| 561 638|716 | 797|880 964
Bonee 1400
N nnockune
noBepx-
HOCTU

[MnoTHOCTb TennoBoro noToka, BT/ M2

23|41 |56 | 69 | 82| 94 | 106 |118[130|141|153 | 165
|-|pI/IMe‘-IaHI/Ie - npOMe>KyTOl-IHbIe 3Ha4YeHnA HOPM NMINOTHOCTU TEMJTIOBOIO NMOTOKA
cnegyet onpeaenste MHTEPNonaunen.

Tabnuua 5 - HopMbl NAOTHOCTM TENMOBOro NOTOKa A obopynoBaHus u
TpybonpoBOAOB C NOMOXUTENbHBIMU TEeMNepaTypamMu Npu pacrnonoXeHun B NoMeLLEHUN U
yucne Yacos pabotel 5000 n meHee

YCNoBHbIN Temnepatypa TennoHocutens, °C

npoxod | 50 [100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600

Tpybonpo- [MnoTHocTb TennoBoro notoka, Bt/m

BO4a, MM
15 6 16| 25|35 |46 | 58|71 85|99 | 114 | 130 147
20 7 11828 |40 52|65 |79 93 109| 126 | 143 161
25 8 20| 31 | 43 56 70| 85 /101|118 136 | 154 174
40 10 1 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 13 129 | 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 1103 136|170 205|241 279|319 359 | 402 446
350 38 | 77 1113|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 1 134|175|217 260 305|351 398 | 448 | 498 551
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500 51 1100|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 141202 261|320 379 441|504 568 635 | 703 772
900 81 156|221 285|349 413 479 547616 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 MNoOTHOCTbL TENMOBOro NoToka, BT/ m?

¥ Nnockue
NoBEepX HOCTM 26 46 63 | 78 | 92 105 119 132|145| 158 @ 171 190

MpumeyaHue - NpoMexxyToYHble 3Ha4YeHUss HOPM MIIOTHOCTU TEMNMOBOro NOTOKa
cnefyeT onpeaensite UHTEPNonsiLMen.

Tabnuua 6 - HopMbl NANOTHOCTM TEMMOBOro NOTOKa A obopynoBaHus u
TpybonpoBOAOB C OTpULaTENbHBIMU TEMNepaTypaMmn Npu pacnonoXXeHUn Ha OTKPbITOM

BO3gyxe
YCnoBHbIN Temnepatypa TennoHocutens, °C
npoxop
Tpy6onpo- 4 0 -10| -20 | -40 | -60 | -80 | -100 | -120 | -140 | -160 | -180
BOAA, MM
[MnoTHOCTL TennoBoro noTtoka, B1/m
20 3| 3 4 6 7 9 10 12 14 16 17
25 3| 4 6 8 9 11 12 15 17 18
40 4 | 5 7 9 10 12 13 16 18 19
50 5|5 8 9 11 13 14 16 19 20
65 6 | 6 9 10 12 14 15 17 20 21
80 6 | 6 10 | 11 13 15 16 18 21 22
100 7|7 11 | 13 14 17 18 20 22 23
125 8| 8 12 | 14 16 18 20 21 23 25

5
5
6
7
8
9
9
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 1112 14 | 18| 20 23 26 27 30 33 35
16
18
21
21
23

300 12| 13 20| 23 | 25 | 28 | 30 34 | 36 | 39
350 14 | 15 22 24 | 27 | 30 33 | 36 | 38 41
400 16 | 16 23| 26 | 29 | 32 | 34 38 | 40 | 43
450 17 | 18 26 | 28 | 31 | 34 | 37 | 39 | 42 | 45
500 19| 21 27 30 | 33 | 36 | 38 41 | 44 | 46
Bonee 500 MNOTHOCTb TENMOBOro NoToka, BT/ m?
1112 ] 12 [13 ] 14 | 15 | 15 | 16 | 17 | 18 | 19
MpumeyaHue - NpomMexyToYHble 3HaYEHNA HOPM MAIOTHOCTWU TEMMOBOro NOTOKa
cnegyet onpeaensaTb MHTEPNOSSALMEN.

Tabnvua 7 - Hopmbl NAOTHOCTM TEMMOBOIO NOTOKa Ansi 06opyaoBaHus U
TPy6onpoBOAOB C OTpULATENbHBIMU TEMNEPATYPaMM NP PaCTONOXEHUM B NOMELLEHNM

Temnepatypa TennoHocutens, °C

YcnoBHbI npoxon,
TpyGonposoaa, mm | O | -10 | -20 | -40 | -60 | -80 |-100 -120 -140 -160 -180
[MnoTHOCTL TennoBoro notoka, B1/m
6 | 7/ 8 9 10|10 |11 13 14
7 1 8| 9 10|11 | 14 | 16 | 17 | 20

20
25

ool
~N o
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450 25 28 30|33 |35 |37 40| 42 | 45 | 48
500 28 30 1 33|35 |37 |40 42 | 45 | 47 | 49
Bonee 500 MNOTHOCTb TENMoBOro NoToka, Bt/m®
15 |16 | 17 |18 | 19 | 19| 20 | 21 | 22 | 22 | 23
MpumeyaHue - NMpoMexyTouHble 3Ha4YEeHMUSI HOPM MIIOTHOCTM TEMNSIOBOrO
noToka crieqyeTt onpenensitb UHTeEpnonsaumnen.

40 7 7 | 8 9 11 12|13 |16 |17 | 19 21
50 7 8 9 110 /12 13 15|17 | 19 20 22
65 8 9 9 11 113 |14 16 | 18 20 21 | 23
80 9 9 110 12 | 13 |15 |17 | 19| 20 | 22 | 24
100 10 |10 ' 11 |13 |14 | 16 18| 20 | 21 | 23 | 25
125 11 |11 12 | 14|16 18 | 20 | 21 | 23 | 26 | 27
150 12 |13 13|16 |17 | 20 | 21 | 23 | 25 | 27 | 30
200 15 |16 |16 | 19 | 21 | 23 | 25| 27 30 | 31| 34
250 16 |17 119|120 | 23 | 26 27| 30| 33 | 36 | 38
300 19 120 121 | 23|26 29 | 31|34 37|39 41
350 21 |22 123 26|29 31 34 36 | 38| 41 | 44
400 23 124 126 |28 30 | 34|36 38 41 | 44 | 46

27

29

HopMbI NNOTHOCTU TENNIOBOro NOTOKa Yepe3 NOBEPXHOCTb U30NALUN
TpybonpoBoAoB ABYXTPYOHbIX BOASIHbIX ceTen Npy NoA3eMHON KaHanbHOW
npoknagke

Tabnuua 8 - HopMbl NOTHOCTM TENMOBOro NOTOKa AN Tpy6onpoBoaoB ABYXTPYOHbIX
BOASIHbIX ceTeun npu NoA3eMHOWN KaHanbHOW NPOKNaake 1 NPoAoHKUTENbHOCTN paboThl B
rog 6onee 5000 4

YCrnoBHbIN CpenHerogoBasi TemnepaTypa TensoHOCUTENs
npoxon (nogatowmin/obpaTHbIN), °C
Tpy6onposoaa, 65/50 \ 90/50 110/50
MM CymMapHas nMHenHas nNnoTHOCTb TEMNMoBOro 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
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900 151 176 197

1000 166 192 212

1200 195 225 250

1400 221 256 283
MpumeyvaHus

1 PacyeTHble cpegHerofoBble TemnepaTypbl BOAbl B BOASHbIX
TennoBbix cetax 65/50, 90/50 u 110/50 °C cooTBeTCTBYIOT
TemnepaTypHbIM rpadukam 95-70, 150-70 n 180-70 °C.

2 [MpomexyTouHble 3HA4YeHUs1 HOPM MAOTHOCTWU TEMNSIOBOro MOTOKa
crnenyeT onpenenaTb MHTEPNonsumen.

Tabnuvua 9 - Hopmbl NNOTHOCTM TENMOBOrO NOTOKa ANs TPy6onpoBoaoB ABYXTPYOHbIX
BOAOSHbIX CETEN NPU NOA3EMHON KaHaINbHOW NPOKNaake 1 NpoaoimKUTENbHOCTN paboThl B
rog 5000 4 n meHee

YGrOBHBIA NPoXoA CpepnHerogoBas TeMvnepaTypa Tvel'l{.'IOHOCVITeJ'IFI
pyGonposoaa (nogatowmnn/obpaTHbin), °C
" ’ 65/50 | _90/50 | 110/50
CyMMapHaFI JIMHENHAaA MIOTHOCTb TEernJ1oBOro noToka, Bt/m
25 21 26 31
32 24 29 33
40 25 31 35
50 29 34 39
65 32 39 45
80 35 42 48
100 39 47 53
125 44 53 60
150 49 59 66
200 60 71 81
250 71 83 94
300 81 94 105
350 89 105 118
400 98 115 128
450 107 125 140
500 118 137 152
600 134 156 174
700 151 175 194
800 168 195 216
900 186 216 239
1000 203 234 261
1200 239 277 305
1400 273 316 349
MpumeyaHue - cMm. npumeyaHus Kk Tabnuue 8.
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Tabnuua 10 - Hopmbl NAOTHOCTK TEMNIOBOro NOTOKA Yepes3 NOBEPXHOCTb N30NSALNN
naponpoBOAOB C KOHAEHCATONPOBOAAMM MPU UX COBMECTHOM NPOKNaaKke B HENPOXOAHbLIX

KaHanax
Ycnos- |[Mapo-| KoH- |TlMapo-| KoH- |[lapo-| Kon- |[llapo-| Kon- |[Mapo-| KoH- |[apo-| KoH-
HbIN npo- |AeHca-| npo- | AeHca- | Npo- | AeHca- | npo- | AeHca- | Mpo- |AeHca-| Npo- |AeHca-
npoxon | Bog |Tompo-| BoAg | Tompo- | BOA | TOnpo- | BOA | TONpo- | BOA |TONpPo-| BOA4 | TOMpO-
Tpybonpo BOA BOA BOA BOA BOA BOA
BOOB, Pac4yeTHas Temnepatypa TennoHocutens, °C
MM 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
250100, 58 | 31 75 31 99 31 119 31 147 | 31 172 | 31
300125 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
4001180 75 | 42 96 42 127 42 153 41 183 | 41 | 213 | 41
4501200 81 44 103 44 134 44 162 44 193 | 43 | 224 | 43
500250, 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
700300/ 105 | 55 | 133 55 172 55 203 54 243 | 53 280 | 53
800/300 114 | 55 | 143 55 185 55 220 54 - - - -
MpumeyaHue - NpoMeXxXyToUHble 3Ha4YeHUst HOPM NITIOTHOCTW TEMNJIOBOro NOTOKa crieayeT
onpeaensitb UHTEPNONsiLNEN.

HopMbI NNOTHOCTU TENNOBOro NOTOKa Yepe3 NOBEPXHOCTb U3ONALUN
TpyobonpoBoaoB ABYXTPYOHbIX BOASIHbIX ceTer Npu noa3eMHOU 6ecKaHanbHOM
npoknagke

Tabnuuya 11 - HopMbl NAOTHOCTM TEMMOBOro NOTOKa ANs TpybonpoBogoB npu

noasemMHon 6eckaHanbHOW NPoKnagke u NpogorkKMTeNnbHOCTU paboThl B rog 6onee 5000 Y
YCnoBHbIN CpegHerogoBasi TemnepaTypa TENNOHOCUTENs
npoxon, (nogatowmin/obpaTHbin), °C
TpybonpoBoaa, 65/50 | 90/50 110/50
MM CymmapHaﬂ NHEerHasa NoTHOCTb TEMNS1I0BOIro
notoka, Bt/m

25 27 32 36
32 29 35 39
40 31 37 42
50 35 41 47
65 41 49 54
80 45 52 59
100 49 58 66
125 56 66 73
150 63 73 82
200 77 93 100
250 92 106 117
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300 105 121 133
350 118 135 148
400 130 148 163
450 142 162 177
500 156 176 194
600 179 205 223
700 201 229 149
800 226 257 179
900 250 284 308
1000 275 312 338
1200 326 368 398
1400 376 425 461
MpumeyaHue - cM. npumevaHna K Tabnuue 8.

Tabnuua 12 - HopMbl NIOTHOCTM TENNIOBOrO NOTOKa Ans TpybonpoBoaoB Npu
noa3eMHon 6eckaHanbHOM NPOKNaaKe U NPOACIIKUTENBHOCTM paboTbl B rog 5000 4 u

MeHee
YCnoBHbIN CpegHerogoBasi Temnepartypa TennoHocuTens
npoxon (nogatowmnn/obpaTHbin), °C
Tpybonposoaa, 65/50 \ 90/50 110/50
MM CyMMapHast nMHeriHas nNnoTHOCTb TENSIOBOro
notoka, B1/m
25 30 35 40
32 32 38 43
40 35 41 47
50 40 47 53
65 46 55 60
80 51 60 66
100 57 67 74
125 65 76 84
150 74 86 94
200 93 107 117
250 110 125 138
300 126 144 157
350 140 162 177
400 156 177 194
450 172 196 213
500 189 214 232
600 219 249 269
700 147 290 302
800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567
MpumeyaHue - cM. npuMeYaHus K Tabnuue 8.
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Tabnuua 13
KoadhdpumumeHT K
. Cnoco6 npoknaaku Tpy6onpoBoaoB 1 MECTOPaCnonoXeHne
PaitoH ob6opyaoBaHus
CTpouTenbLcTBa Ha B B
OTKPbITOM | NOMELeHNN | HENPOXO4HOM |  BbeckaHanbHbIN
BO34yxe , TOHHene KaHane
EBponenckas 1.0 1.0 1.0 1.0
yacTtb Poccum
Ypan 0,98 0,98 0,95 0,94
3anapnas 0,98 0,98 0,95 0,94
Cunbupb
BocTouHasn 0.98 0,98 0,95 0,94
Cunbupb
[anbHnin BocTok 0,96 0,96 0,92 0,9
PaioHbl KpanHero
CeBepa u
npupaBHEHHbIE K 0,96 0,96 0,92 0,9
HMUM MECTHOCTU

6.1.3 PacyeTHble XapaKTepuUCTUKU TEMOU3ONSAUMOHHBIX MaTepuanoB W U34enuin,
npUMeHseMbIX 4na n3onaumm obopyaosaHus 1 TpybonpoBo4OB HaA3eMHON Y NOA3EMHON
NPoKNagoK crnegyet nNpuUHMMaTb C y4eTOM MIOTHOCTU B KOHCTPYKUWUW, BRAXHOCTU B
YCINOBUAX 3KCMnyaTauun, WBOB N BIUSHUS MOCTUKOB XONOAa 3NIEMEHTOB KpenseHus.

KoathpmumneHT TennonpoBogHOCTU YNIOTHSAKOLWMXCA MaTepuanos npuv onTUManbHOW
NAOTHOCTU B KOHCTPYKUUW crnefyeT nNpuHUMaTtb MO  [aHHbIM - CepTUPUKALMOHHBIX
UCMbITaHWA UKW NO AaHHBIM, NPUBELEHHbLIM B CNPaBOYHOM MpunoxeHun b.

6.1.4 lNpu OeckaHanbHOM nNpoknagke TpybonpoBoAOB TENSOMNPOBOAHOCTb OCHOBHOIO
Cnosi TensIoM3oNALNOHHON KOHCTPYKLUMKU, LK, onpegensieTcs no opmyne

Ak =120 K 3)

raoe Ao - TENONPoOBOAHOCTbL CYyXOro Martepuana ocHoBHoro cnos, Bt/(m K);

K - kK03 PMUMEHT, YyUNTLIBAKOLLNIN YBENNYEHME TEMNSTONPOBOLHOCTM OT YBAXHEHUS,

NPUHUMAEMbIN B 3aBMCUMOCTU OT BuAa TEnnoumsoNsuMOHHOrO mMaTtepuana v Tuna

rpyHTa no tabnuue 14.

Tabnuua 14
Marepuan KoappmumeHT yBnaxkHeHus K
TENNoOn3osiiLMOHHOIo Tun rpyHTa no NOCT 25100
chios ManoBNaXHbIN BHaXHbIN HacCbILWEHHbIN BOOOW
MeHononuypeTtaH 1,0 1,0 1,0
ApmoneHo6eToH 1,05 1,05 1,1
MeHononumepMnHepan 1,05 1,05 1,1

6.1.5 3a pacuyeTHyl0 TemnepaTypy OKpyXalwllen cpegbl nNpu pacyetax no
HOPMMWPOBAHHOW MAIOTHOCTM TEMMOBOrO NOTOKAa crieayeT NPUHUMaT:

a) 4ns n3onNupyeMbix NOBEPXHOCTEN, PACMONOXEHHbIX HAa OTKPLITOM BO3A4YyXe:

AN TEXHONorn4yeckoro obopyaoBaHMs U TpyOONpPoOBOAOB - CPEAHION 3a rof;

Ansa TpybonpoBOAOB TENMOBLIX CETEN NPU KpyrnorognyHon paboTe - cpeaHIor 3a rog;

Ans TpybonpoBoAOB TEMMOBLIX CeTEN, paboTaroLmMX TONbKO B OTONUTENbHbIN Nepuog, -
CPEOHIOK0 3a Nepmnog Co CPEAHECYTOYHOM TEMNEPATYPON HapyXHoro Bo3ayxa 8°C n Huxe;

0) 4Nsa n3onupyembiX MOBEPXHOCTEN, PaCMONOXEHHbIX B noMeLeHun - 20 °C;
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B) 4ns Tpyb6onpoBO4OB, pacnofiOXeHHbIX B TOHHENsX - 40 °C;

r) Ana noa3emMHOM MpPOKMadkM B KaHanax wunu npu 6GeckaHanbHOW npoknagke
TpybonpoBOOOB - CPEeOHIo 3a rog TemnepaTypy rpyHTa Ha rnybuHe 3anoXeHust ocu
TpybonpoBoga. Npu BenuuuHe 3arnybneHnss BEpxXHEW 4acTu NepekpbiTUa kaHana (npu
NnpoKnagke B KaHanax) unv Bepxa TennonsonsaumoHHOM KOHCTPYKUMK Tpybonposoaa (npu
OeckaHanbHon npoknagke) 0,7 M M MeHee 3a pacyeTHyl TemnepaTypy OKpyXaloLien
cpedbl OO0SMKHA NpPUHMMATBLCA Ta Xe TemnepaTtypa HapyXHOro BO3gyxa, YTOo U npwu
HaZ3eMHOWN NMpoKnaake.

6.1.6 TemnepaTypy TenmnoHOCUTENA  TexHorornyeckoro  obopygoBaHua U
TpybonpoBoaoB Npu pacyeTax Mo HOPMUPOBAHHOM MIAIOTHOCTU TENMOBOrO NOTOKa crieayeT
NPUHUMAaTbL B COOTBETCTBUUN C 3aJjaHMEM Ha NPOEKTUPOBaHME.

Ana TpybonpoBoOoB TeNnnoBbiXx CeTen 3a pacyeTHy TemnepaTypy TensioHocuTens
NPUHUMALOT:

a) 4N BOASAHbIX TENMOBbIX CETEN:

Ana nogawowero TpybonpoBoda NpuM MNOCTOSHHOW TemnepaType CeTeBOM BOAbl M
KONMYEeCTBEHHOM PErynmpoBaHum - MakCMMarbHYy0 TeMnepaTtypy TennoHoCUTens;

Ana nogawowero TpybonpoBoda npu nepemMeHHOW TemnepaTtype CceTeBoM BOAbl U
Ka4yeCTBEHHOM PErynimpoBaHun - B COOTBETCTBUM C Tabnuuen 15;

Ans obpatHbIx Tpy6onpoBoaoB BOoASHbLIX TennoBbix ceten 50 °C;

6) AnA napoBbIX CeTel - MakCUMarbHylO TemnepaTypy napa CpefHio no AnvHe
paccmaTpmBaeMoro yvyactka naponpoBoaa;

B) ONS KOHAEHCATHbIX CETEW U ceTel ropsvero BOAOCHADXEHUS - MakCMMarbHYHO
TemnepaTypy KoHOeHcaTa unm ropsyen Boabl.

Tabnuuya 15

95-70 150-70 180-70

TemnepaTypHble pexxuMbl BOOSHbIX
TennosbIx ceten, °C
PacueTHas Temnepatypa
TennoHocuTens

65 90 110

6.1.7 lNpun onpegeneHnn Temnepartypbl rPyHTa B TemnepaTtypHOM nose noa3eMHOro
TpybonpoBoda TeNNoBbIX CETEN TeMnepaTypy TeNNOHOCUTENA cneayeT NpuHUMaTh:

ANs BOASHbIX TEMMOBLIX CETEN - MO TeMnepaTypHOMY rpaduky perynmpoBaHus npu
CpegHeMeCcsa4YHON TeMmnepaType Hapy>KHOro Bo3gyxa pacyeTHOro Mecsaua;

ANS NapoBbIX CETEN - MakCUMaribHyt0 TeMnepaTypy napa B paccmMaTpMBaeMOM MecCTe
naponposoja (C y4eToMm nageHna TemnepaTtypbl Napa no grnvHe Tpybonposoaa);

ANS  KOHOEHCATHbIX CEeTEM M CEeTEN Tropsiyero BOOOCHAGXEHMSI - MaKCMManbHYHO
TemnepaTypy KoHgeHcaTa unuv BoAbl.

6.2 OnpegenexHune TOMNWMHbI U30NALUN NO 3a4aHHON BENTMYMHE TEMMOBOro NOTOKA

Pac4yeTHble napamMmeTpbl NPMHUMAOT B COOTBETCTBUM € 6.1.5 1 6.1.6.

Mpn onpepeneHMn TOMWMHbI TENSIOBOM U30MALUMM cnegyeT yuuTbiBaTb BNUSHUE OMOpP
TpybonpoBoaoB 1 06opyaoBaHNS.

6.3 OnpegeneHne TONLWMHbI TENNOBOW M30MSUUN MO 3a4aHHON BEMNNYMHE OXNaXOeHUs
(HarpeBaHu4) BeLecTBa, COXPaAHAEMOro B EMKOCTSAX B TeYEeHWEe onpeaesieHHOro BpeMeHu

PacueTHylo TemnepaTypy OKpyxawLwero Bo3gyxa cregyer npuvHuMatb  Ans
obopynoBaHus 1 TpybonpoBOAOB, PACNONIOXKEHHbBIX HA OTKPLITOM BO3AYyXe:

ANs MOBEPXHOCTENW C MONOXUTENbHBIMU TeMnepaTypamMn - CpefHio Haubonee
XONnoaHou NATUAHEBKN ¢ obecneyeHHocTbio 0,92;

ANst NOBEPXHOCTEM C OTpuULaTENbHLIMW TemMnepaTypaMn BELLECTB - CPEAHIo
MakcumMarbHyt0 Hanbornee Xapkoro Mecsaua;

ANs NOBEPXHOCTEN, PACMOSIOXKEHHbIX B MOMELLEHUN, B COOTBETCTBUM C 3aaHMEM Ha
NpoeKTUpoBaHue, a Npu OTCYTCTBUM AaHHbIX O TemMnepaTtype oKpyxarLiero sosgyxa - 20
°C.
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PacueTHylo TemnepaTypy BellecTBa MNPUHUMAKOT B COOTBETCTBUM C 3adaHWEM Ha
NPOEKTUpPOBaHKE.

6.4 OnpepgeneHve TOMWMHBI TENSIOBOM U30MSUMM MO 3aaHHOMY  CHUXXEHUIO
(noBbILWEHUIO)  TemnepaTypbl  BewecTBa, TpaHcnopTupyemoro  TpybonpoBogamu
(naponposogamu)

PacyeTHyto  TemnepaTypy OKpyxawowen cpegbl cregyeT npuHUMaTb  Ons
Tpy6onpoBoaOB, PACNOSNOXKEHHbIX:

Ha OTKPbITOM BO3yxe U B NOMELLEHUN, B COOTBETCTBUM C 6.3;

B TOHHenax -40 °C;

B KaHanax wunu npu 6eckaHanbHOM npoknagke TpyobonpoBOOOB - MUHUMASbHYO
CpeAHeMEeCAYHY0 TemMnepaTypy rpyHTa Ha rnybuHe 3anoxeHunsa ocun Tpybonposoaa.

PacuyeTHyto Temnepatypy TennoHocuTens npuHMMalrT B COOTBETCTBUMN C 3aJaHUEM Ha
NpoeKkTupoBaHue.

6.5 OnpegeneHve TOMNWMHbI TEMNIOBON WU30MALMM MO 3a4aHHOMY  KONMYECTBY
KOHOeHcaTa B naponpoBoaax

PacyeTHble napameTpbl OKpyXKaloLlero Bosgyxa cnegyet npuHUMaTb B COOTBETCTBUM C
6.3.

PacyeTHyto TemnepaTypy BellecTBa NPUHUMAOT B COOTBETCTBUM C 3adaHMEM Ha
NpoeKTupoBaHue.

6.6 OnpegeneHve TOMWMHBI TENMOBOW M30OMASUMM N0  3a4aHHOMY BPEMEHMU
NPUOCTaHOBKM ABMXEHUS XXMUAOKOro BellecTsa B TpybonpoBoaax B Lenax npeaoTepalleHuns
ero 3amep3aHuns Unn yBenu4eHusi BA3KOCTU

PacueTHble napameTpbl OKpyXatoLero Bo3gyxa 1 TennoHocuTensa criegyet npuHMMaTh
B COOTBETCTBUM C 6.3 1 3ajaHNEM Ha NPOEKTUPOBAHME.

6.7 OnpegeneHne TOSMWMUHbLI TENSIOBOW M30MALUMM NO 3aflaHHOW TemnepaTtype Ha
NOBEPXHOCTU U3oNALUN

6.7.1 TemnepaTypy Ha MOBEPXHOCTU TEMSIOBOW W30NSAUMW criegyeT MpuHUMaTb He
bonee, °C:

a) Ansa U3onupyembiX NOBEPXHOCTEN, PACMNOSIOXEHHbIX B paboyen unmn obcnyxmsaemomn
30Hax NOMELLLEHUM N cogepXaLlmx BeLecTBa ¢ TeMnepaTypom:

Bbilwe 500 °C 55
ot 150 po 500 °C 45
150 °C n Huxe 40

BCMNbIHKM napoB Hmxe 45 °C 35

6) ons wm3onupyembiXx MNOBEPXHOCTEN, PAaCMONOXEHHbIX Ha OTKPbITOM BO34yxe B
paboyen nnm obecnyxmBaemom 30He:

npv MeTanian4eckomMm NOKPOBHOM Crioe 55

Ona Opyrmx BUAOB MOKPOBHOIMO CIioA 60.

TemnepaTypa Ha NOBEPXHOCTM TEMMOBOM M30MsLUMM TPybBONpoBOAOB, PACMONOXKEHHbIX
3a npegenamm paboyven unmu  obCNy>KMBAaemoW 30Hbl, HE [OSbKHa npeBbllaTh
TemnepaTypHbIX MNPeaenoB MPUMEHEHUS MaTepuanoB MOKPOBHOMO Crlos, HO He Bblle
75 °C.

6.7.2 PacuyeTHylo TemnepaTtypy OKpyXalLllero BO3gyxa cnegyet npuvHumaTb Ans
NOBEPXHOCTEN, PACMONOXEHHbIX:

Ha OTKPbLITOM BO34yXe - CPedHIo MakCuMmanbHyto Haubornee Xapkoro mecsua; B
NOMELLLEHNN - B COOTBETCTBUM C 6.3.

6.7.3 lNpn HeobxoaAMMOCTM OAHOBPEMEHHOrO BbINOSHEHUS TpeboBaHun 6.1-6.5 n 6.7
npuHMMaeTcsa Gonbluee 3Ha4YeHMe pacYeTHON TOMLWLMHBI U30NALUMN.

6.8 OnpegeneHve TOMWMWHLI TENOBOM M3ONAUMM C  LENbilo  NpeaoTBpaLleHus
KOHOEHCauun Brarm nu3 OKpyKaroLlero Bo3gyxa Ha MOKPOBHOM Crlioe TEMNmoBOW U3onsumm
obopygoBaHMst M TpyObOMpoBOAOB, COAEPXKaLlMX BeLlecTBa C TeMnepaTtypon Huxe
TemnepaTypbl OKpYy>XaroLero Bo3ayxa
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[aHHbIn  pacyeT cnegyeT BbIMOMNHATL TOMbKO ANA  U30SIMPYyeMbIX MOBEPXHOCTEN,
pacrnonoXeHHbIX B MOMELLEHNN.

PacueTHass TemnepaTypa ¥ OTHOCUTENbHas BMAXHOCTb BO3dyXa MPUHUMAKOTCA B
COOTBETCTBUW C 3aJaHNEM Ha NPOEKTUPOBAHNUE.

6.9 [llpn pacyetTe TOMWMHBI TENSIOBOM WU30NAUMW C LUenblo npefoTBpalleHus
KOHOEeHcauun Briarm Ha BHYTPEHHUX MOBEPXHOCTAX OOBLEKTOB, TPAHCNOPTUPYIOLLMX
razoobpasHble BelecTBa, coAepXaliue BoOAsHble napbl UM BOASAHbIE Mapbl U rasbl,
KOTOpble Mpu pacTBOPEHUN B CKOHAEHCUPOBABLUUXCHA BOASAHbLIX NMapax MOryT npuBecTtu K
o6pa3oBaHM0 arpeccuBHbIX MPOAYKTOB, pacyeTHyl TemnepaTypy OKpyxarowen cpeabl
cnegyet NpuUHMMaTh B COOTBETCTBUM C 6.3.

6.10 [na wu3onupyembiXx MNOBEPXHOCTEM C oOTpuuaTenbHbiMXM  TemnepaTtypamu,
pacrnonoXeHHbIX B MOMeLLeHUU, TomMLWwmMHa TeNNOon3oNALNOHHOIO Crnos, onpeaeneHHas no
ycnosuam 6.1, 6.2 gormkHa 6biTb NpoBepeHa no 6.8. B pesynbTaTe npnHumaeTcsa 6onbluee
3HayeHue TOMLWNHbI Crios.

6.11 TennousoNAUMOHHYKD  KOHCTPYKUMIO C  TEMSIOU30MsUMOHHBIM  CroeM U3
OQHOPOOHOro MaTepuana, YCTaHOBMIEHHOTO B HECKOSIbKO CIoeB, Mpu pacyeTtax
paccMaTpuBaloT Kak OAHOCHONHYIHO.

PacueT TOMWMHBI TENIOM30NALUNOHHOIO CrOA KOHCTPYKLUMMK, COCTOALWENn U3 OBYX U
Oonee cnoes pa3HOPOAHLIX MaTepuanoB, criegyeT MpoBOAUTbL UCXOOS M3 TOro, 41O
MeXCronHaa TemnepaTypa He rMpeBblllaeT MakCcuMMaribHyl Temnepatypy npuMeHeHus
TENnnomn3oNsauMOHHOrO MaTepuana nocneayrwmx croes. TOMWWHY KaXdoro  Ccriosi
paccynTbIBaOT OTAEMNBHO.

6.12 PacyeTHylO TOMWMHY TEenroMu3oNAUMOHHOIO CNosi B KOHCTPYKLUMSIX TEnoBOW
M30NAUUN Ha OCHOBE BOJIOKHUCTbLIX MaTepwarnoB W u3genui (MaToB, NIMT, XOJICTOB)
cnegyeT OKpyrnATb A0 3HaYeHUn KpaTHbIX 10 MM,

B KOHCTpyKUMAX Ha OCHOBE MWHeparnoBaTHbIX UWIMHAOPOB, >XECTKUX SAYEUCTbIX
MatepumanoB, MaTepuanoB M3 BCMEHEHHOr0 CUHTETMYECKOro Kayyyka, nonvatuneHa u
NeHonnacToB cregyet NpuUHMMaTb OnNmKanwy K pacyeTHOW TOMWWMHY W3Oenun no
HOPMaTUBHbBIM JOKYMEHTaM Ha COOTBETCTBYIOLIME MaTepuansi.

Ecnn pacyeTHas TOonwmMHa  Tenrnoum3OoNAUMOHHOrO CNos He coBsnagaet C
HOMEHKNaTypHOM TOMWMHOW BblOpaHHOrO MaTepuana, crnegyet npuvHMMaTb Mo
OEenCTBYIOLLEN HOMeHKnaType onvxanwyro bonee BbICOKYHO TONWWHY
TEennounsonsuMoHHOro matepuana.

HonyckaeTca npuHuMmaTb Gnvkanwyto 6onee HU3KYH TOMWMHY TEennou3onsUMOHHOIo
Cnosi B Crfy4asdx pacdeta no TemnepaTtype Ha MOBEPXHOCTU WU30MALMM U HOpMaMm
NMIOTHOCTU TENrOBOro MOTOKa, €Cnv pasHuua MeXay pacvyeTHOM W HOMEHKNaTypHOW
TOMNLLMNHON He npeBbIWaeT 3 MM.

6.13 MUHMManbHYO TOMLWMHY TENSTON30MSALUMOHHOIO CNnos crnegyeT NpMHUMaTh:

npu M3oNAUUN UMNUHAPAMU U3 BOSTIOKHUCTbIX MaTtepuasioB - paBHOM MUHMMaIIbHOW
TOMWMHe, npedycmMaTpMBaeMoOn roCydapCTBEHHbIMWM CTaHdapTaMyv UM TeXHUYEeCKUMU
yCrnoBusiMu;

npuv N3onaUnn TKAHAMU, MONIOTHOM CTEKIOBOSTIOKHUCTbLIM, LWHYpamu - 20 Mm.

nNpu N3oNaLNN N3LennaMm U3 BONOKHUCTLIX YNNOTHAKLWMXCA MaTepuarnos - 20 Mm;

npu M30MNALMM XKECTKUMU MaTepuanamv, usgenusamMv u3 BCNEHEeHHbIX MONUMMEPOB -
paBHON MWHUMAarbHOW TOMLIMHE, NpeaycMaTpuBaeMon rocygapCTBEHHbIMU cTaHgapTaMum
NITN TEXHUYECKUMN YCNOBUAMM.

6.14 TlpepenbHasa ToMWMHA TEMNNOU3OMSLUMOHHOMO CrOSA B KOHCTPYKUMSAX TEMNSIOBOW
nsonauun TpybonpoBoaoB NpuBeaeHa B NpunoxeHun I

Ecnn pacuyetHas TonwmHa 6Gonbwe, 4yeM MoxeT obecneynTb B COOTBETCTBUMM C
npunoxeHnem [ BbIGpaHHbIA TENNOM30NSAUMOHHBLIN MaTtepuan, cregyet npumeHnTs 6onee
3d(PEKTMBHbBIN TENNOU3OSNSLNOHHLIM MaTepuan.
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lMpMMeHeHMe KOHCTPYKLMI C Bonbluen TONWUHON TENNOU30NALNMOHHOIO cnosa Tpebyet
TeXHU4Yeckoro o60CHOBaHWS.

6.15 TonwuHy TennomnsonaLMOHHOIO CIoS B KOHCTPYKUMSAX TEnroBOW U30Naumn
npuBapHoOn, MypTOBOMN U HECHEMHOM PraHLEBOMN apMaTtypbl cneayeT NpMHUMaTb paBHOW
TonNwMHe nsonauumn Tpydonposoaa.

TonwuHy Tennon3oNAUMOHHOIO CMOA B CbEeMHbIX TEMNON30NALUNOHHBIX KOHCTPYKLMAX
doriaHueBbIX CcoeAMHEHUN N (brnaHUEeBOW apMaTypbl C MONOXUTENBHON U OTpuLaTESbHON
TemnepaTypon TpaHCNOPTUPYEMbIX BeLecTB cnegyer npuvHMMaTb pPaBHOW  TOSLWMHE
nsonauun Tpybonposoaa.

6.16 [Ons noeepxHocTen ¢ Temnepartypon Bbiwe 300 °C n Hmwxe muHyc 60 °C He
AonyckaeTcs npuMeHeHue OLHOCIOMHbIX KOHCTPYKUUIW. py MHOTOCHOWMHON KOHCTPYKLMU
nocriegytoLime crnoun SOMmKHbl NepekpbiBaTh LWBbI NpeablayLLero.

6.17 3akasHble TOMWMHY U 06beM TENNOU3ONALUMOHHBIX U3OENUA U3 YNIOTHSOLWMNXCA
MaTepuarnosB cregyeT onpeaenaTb N0 peKoMeHayeMoMy npunoxexuto .

6.18 TonwmHy MeTannnM4yeckux NUCTOB, NEHT, MPUMEHSEMbIX NS NOKPOBHOIO Cros, B
3aBUCMMOCTW OT HapYXXHOro AuameTpa WM  KOHduUrypaumm TennonsonsaumoHHOM
KOHCTPYKUMK crnegyeT npuHuMath no Tabnuue 16.

Tabnuua 16 - TonwunHa meTanIM4yeckmx SIMCTOB 4SSt MOKPOBHOIO Criosi TEMNSIOBOW
n3onauum
MaTepunan TonwuHa nucta, MM, Npu gnameTpe U3onsaunmn, Mm
NMOKPOBHOrO 350 cB. 350 cB. 600 cB. 1600 n nnockue
cnos N MeHee po 600 no 1600 NOBEPXHOCTH
JINCTbI 1 NeHThI 0,35-0,5 0,5 0,5-0,8 0,5-0,8
n3
HepXXaBeloLLen
cTanu
Cranb 0,35-0,8 0,5-0,8 0,5-0,8 1,0
TOHKONMCTOBAs
OLUMHKOBaAHHAasA C
HenpepbIBHbIX
NUHUN
JlncTbl n3 0,35-0,5 0,5-0,8 0,8 1,0
TOHKONUCTOBOM
cTanu, B TOM
yucne ¢
NOSIMMEPHbBIM
NOKPbITUEM
JlncTtbl n3 0,3 0,5-0,8 0,8 1,0
antoMUHUSA n
antoMMHUEBBIX
cnnaBoB
JleHTbl 3 0,25-0,3 0,3-0,8 0,8 1,0
antoMUHUSA n
antoMUHNEBBIX
cnnaBoB

6.19 B kayecTBe MNOKPOBHOIO Crosi TEMOU3OMSUMOHHBIX KOHCTPYKUUW AnamMeTpoMm
nsonauun 6onee 1600 MM 1 NAIOCKMX, PACMNOSIOXKEHHbIX B NOMELLEHUN C HEArpeCCUBHbLIMM
n cnaboarpeccMBHbiMX cpefamMn, AOMYyCKaeTCA MNPUMEHATb MeTanfnndeckue nucTbl U
neHTbl TOonwmHon 0,7-0,8 mm, a gns TpybonpoBoaos anameTpom msonsumm 6onee 600 oo
1600 mm - 0,6 MMm.
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6.20 JIucTbl 1 NEeHTbl U3 anMUHUA 1 antoMUHUEBBLIX cnnasoB TonwmHon 0,25-0,3 Mm
pekoMeHayeTcs NPUMEHATb roPPUPOBAHHBIMMU.

6.21 LUTyKkaTypHbIA  MOKPOBHbLIN  CrOW  TENrOU30NIMPOBaAHHOM  MOBEPXHOCTH,
pacnosioXKeHHON B NMOMeELLEHUN, JOMMKEH OblTb OKMeeH TKaHbi. TOMWMHY LWTyKaTypHOro
NMOKPLITUA MPU yKNagke no XeCTKAM WS BOJSIOKHUCTbIM MaTepuarnam B 3aBUCUMOCTU OT
AnameTpa nsonupyemoro obbekta pekomeHayeTcsa npuHuMmaTh no Tabnuvue 17.

Tabnuuya 17
TonwmHa WTYyKaTypHOro NoKpbITUS, MM
Bua nsonsunoHHoro Bug n3ornnpyemoro obbekTa
Marepuarna Tpy©onpoBoabl HAPY>KHbIM
(ocHoBakKe) AnameTpom, Mm obopynoBaHue
Jo 133 Bkn. 159 n 6onee
KecTkne nsgenusa 10 15 20
BonokHucTbie
Usnenus 15 15-20 20-25

6.22 [Ona TennousonAuuMOHHbIX KOHCTPYKUUK, NoABeprarwmxcsd BO3L4ENCTBUIO
arpeccuBHbIX cpef, cnegyeT npegycmaTpuBaTh 3alMTy MeTaninyeckmx MOKPbITUA OT
KOppo3uu.

Mpn wncnonb3oBaHMM B KadecTBe [MOKPOBHOIMO Cros  CTannm  TOHKOSIMCTOBOWM
OLMHKOBaHHOM TOMWMHA LMHKOBOINO MOKPbITUS BbIOMpaAeTca C Y4eTOM CTENeHu
arpeccuBHOro BO3OeNCTBUS cpefbl U npegnosiaraemMoro cpoka cnyxbbl MOKPOBHOIO Crnos,
HO He MeHee 20 MKM.

Mpn NpMEHEeHUM B KayecTBE MOKPOBHOrO Crosi SINCTOB U NEHT U3 anioMUHUS W©
antOMUHMEBLIX CMaBOB U TEMSON3O0NSLUMOHHOIO CMosi B CTarlbHOW HEOKPaLUEHHOW ceTke
UM Npyn YCTPOWCTBE Kapkaca crneayeT npegycMmaTpuBaTb YCTAaHOBKY MO NOKPOBHbLIN CrOWN
NPOKNaaKkM 13 pPyrioHHOro MaTtepuarna UnmM OKpacky MOKPOBHOIO CIosi U3HYTPU OUTYMHbIM
nakoMm.

6.23 [llog nMOKPOBHbIA CIION U3 HeMeTanfIMYecKnx MartepuanoB B MNOMELLEHUSX
XpaHeHus n nepepaboTknm NULLEBLIX NPOAYKTOB crefyeT npegycMatpmBaTtb YCTaHOBKY
CETKM CTanbHOW M3 MPOBOSIOKM ANAMETPOM He MeHee 1 MM C A4Yenkamum pasmMepom He
oonee 12x12 mm.

6.24 KOHCTpyKUMS TenroBOW W30NAUMM LOSMKHA UCKIYaTb ee Aedopmaumio u
crnonsaHue TennousonsAuNMOHHOIO Cnosi B Mpouecce akcnnyatauun. B cocTase
TENNON30NALUMOHHBIX  KOHCTPYKUMA  obopygoBaHuss ©  TpybonpoBogoB — cnefnyet
npegycMmaTpuBaTb OMOPHbIE ANEMEHTBI N pasrpyXxalwLme ycTponcTea, obecnedmnsaroLimne
MEXaHNYECKY MPOYHOCTb 1 SKCMNyaTaUMOHHYK HAaOEXHOCTb KOHCTPYKLMNA.

Ha BepTtukanbHbix ydactkax Itext” ALIGN="justify"> 6.1.7 T[llpn onpegeneHuun
TemnepaTypbl FpyHTa B TemnepaTypHOM Mofe noA3emMHoro TpybonpoBoga TeENMOBbIX
ceTen TemnepaTtypy TenoHocUTensa crnegyeTt NpUHUMaTh:

6.25 B KOHCTpyKuusx Tennosow wusondumm obopygoBaHua w  TpybonpoBOAOB C
oTpuuaTenbHbIMKM TemnepatypaMmy BeELLECTB He crnegyeT MpUMEHATb MeTannnveckue
KpenexHble getanu, npoxogswme 4vepes BCHO TOMNWMHY TEenron3onsaumoHHOro Cros.
KpenexHble pgetanu wunuM uX 4YacTm crnegyeT npegycmaTpusaTb M3 MaTepuanoB C
TennonpoBoaHOCTLI0 He Bornee 0,23 BT/(m-°C).

[lepeBsHHbIE KpenexHble AeTanu AofMKHbl ObiTb 00paboTaHbl aHTUMMPEHOM U
aHTUCENTUYECKMM COCTaBOM.

OneMeHTbl KpensieHusi, U3rOoTOBSfIEHHblE W3 YrNepoauCTonM CTanu, OOJKHbl UMETb
aHTUKOPPO3UNHOE MOKPbITHE.
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6.26 PasmelueHne KpenexHblX OeTanen Ha W30NupyembiX MOBEPXHOCTSX cnegyet
npuHnmaTb B cooTBeTcTBum ¢ FOCT 17314.

6.27 [Jetanu, npegycmaTpmBaemMble ONs1 KPENNEHNS TENSTON3ONALNOHHON KOHCTPYKLMK
Ha NOBEPXHOCTU C OTpuLaTENbHBIMU TeMnepaTypamn, AOMKHbI UMETb aHTUKOPPO3MOHHOE
MOKPbITUE NN N3roTaBNMBaTLCA N3 KOPPO3NOHHO-CTOMKUX MaTepuasnos.

KpenexHble petanu, cornpukacawlmecs C M30NMpyeMon MNOBEPXHOCTbIO, crneayeT
npegycmaTpuBathb:

Ans noBepxHocTen ¢ Temnepatypon oT MuHyc 40 go 400 °C - n3 yrnepogucton ctanm;

Ana nosepxHocten ¢ TemnepaTtypon Bbiwe 400 n HWKe MuHyc 40 °C - M3 TOro xe
MaTepuana, 4To 1 nsonmpyemasi NOBepXHoCTb.

OnemMeHTbl KpenneHust TENSIOM30NALMOHHOIO 1 MOKPOBHOMO CrIOEB TEMON30NALMOHHBIX
KOHCTPYKUnn o6opyaoBaHns n TpybonpoBOoaOB, PacnofoXeHHbIX Ha OTKPbITOM BO3yxe B
panoHax C pacyeTHOM TeMrnepaTypon okpyxawLero sBosayxa Hmxke muHyc 40 °C, cnegyet
NPUMEHATb U3 NTErMPOBAHHOM CTanu Unun antoMmUHUS.

6.28 KOHCTpPYKUMS TMOKPOBHOrO CMnosi TEMNMOBOW U30MsauUMW  O0SDKHA  [AonyckaTb
BO3MOXHOCTb KOMMEHcauun TemnepaTypHbiX AdedopMaunin nsonupyemoro obbekra u
TENoM30MALMOHHON KOHCTPYKLNN.

TemnepaTypHble LWBbl B 3alMTHbIX MOKPbITUAX FOPU3OHTasbHbLIX TPybonpoBOOOB
crnegyeT npegycmaTtpuBaTth Y KOMMNEHCATOPOB, ONOP M MOBOPOTOB, @ Ha BEPTUKANbHbIX
TpybonpoBogax - B MeCTax yCTaHOBKM OMOPHbIX KOHCTPYKLUUA.

Mpn m3onaumm Xectkumm OPMOBaHHbIMU M34enusMn crnegyeT npegycmaTpuBaTtbh
BCTaBKM M3 BOSNTOKHUCTbIX MaTepuarnoB B MecTax YCTPOMCTBA TeMNepPaTypPHbIX LUBOB.

6.29 Bbibop MmaTtepvana Ans NOKPOBHOMO Cros TEMSOU30NSAUMOHHBIX KOHCTPYKLMIA
obopynoBaHua n TpybonpoBOAOB, PACMONOXEHHbIX Ha OTKPbITOM BO34yxe B panioHax C
pacyeTHOM TemnepaTypon okpyxawwero Bosgyxa MuHyc 40 °C mn Huxe, cnegyet
NpouM3BOAMTL C Y4YeTOM TemnepaTypHbIX nNpeaerioB MNpUMEHEHUs MartepuanoB Mo
AENCTBYIOLLMM HOPMaTUBHbBIM JOKYMEHTaM.

6.30. KOHCTpyKUMS KpenneHns NOKPOBHOIO Cros TEMMOBOW M30Nauum obopyaoBaHus m
TpybonpoBoooB C OTpuuaTesfbHbIMKM TeMnepaTypamMn BELLECTB AOSMKHA WUCKMYaTb
BO3MOXHOCTb MOBPEXAEHNSA NapoOn30NALMOHHOIO Cos B NpoLecce aKcniyataumu.

6.31 [na obopygosaHust U TpybonpoBOAOB C OTpuUaTENbHLIMK TemnepaTypamu npu
NPUMEHEHNN NapPOM3ONIALMOHHOIO Criosi U3 PYNOHHbBIX MaTepuanoB ©6e3 CchnoLHon
Haknenkn cnegyeT npegycmaTpuBaTb repMeTM3auuio LBOB MapOU30NSILMOHHOIO Cros;
npu TemnepaType W30NUPYEMOM MOBEPXHOCTM HwxKe MuHyc 60 °C crnegyeT Takke
npegycmaTpmBaTthb repMeTM3aLmio LWBOB MOKPOBHOIO Criosi repMeTMkamMm Uinm nNneHoYHbIMM
Kneawmmmnca matepuanamu.

6.32 [nsa 6eckaHanbHOM Npoknagku TpybonpoBoAoB TEMMOBLIX CETEN B CyXMX MPyHTax
BO3MOXHO MPUMEHEHME U30NAUUN U3 LITYYHbIX (POPMOBAHHbBIX W3AENUin (CKOpPynbl,
CerMeHTbl) K3 MeHononuypeTaHa wnu nonuMmepbeToHa C BOAOHENPOHULAEMbBIM
MOKPOBHbLIM CrOEM, MpU 3TOM TEMSION30NAUMOHHBIE U3Oenus crnegyeT yknagblBaTb Ha
BOAOCTOMKNX N TEMNEPATYPOCTOMKNX MaCTUKaX UM KIesix.

MpunoxeHune A
(obsizaTenbHoE)

Nepe4yeHb HOPMATUBHBLIX JOKYMEHTOB, Ha KOTOPbI€ MMEKTCA CCbINKN B TEKCTE
cr 60.13330.2012* "CHul1 41-01-2003 OTonnexwe, BEHTUNALUUA 7
KOHOMUMOHNpOBaHme"
Cl 124.13330.2012 "CHwuI1 41-02-2003 Tennosble ceTn"
FOCT P 52246-2004 MNpokaT NMCTOBOW rOpsI4EOLNHKOBAHHbIN. TeXHUYEeCKNe yCrnoBus
FOCT 618-73* donbra antoMMHMEBas AN TEXHUYECKNX Lienen. TexHnyeckmne ycnosus
FOCT 4640-93 Bata mnHepanbHas. TexHn4eckme ycnosus

www.neostrom.ru



OO0 "TMNK HeoCTtpom" - n30naLmMa U3 BCNEHEHHOro NoNMaTuneHa, ten. +7 (495) 739-53-53

FOCT 9438-85 lNneHka nonuBuHUNbGyTUpanbHas knedwas. TexHn4yeckne ycrnosus

FOCT 10296-79 U3on. TexHnyeckme ycnosus

FOCT 10354-82 lNneHka nonnatuneHoBas. TexHnyeckne ycrnoBus

FOCT 10923-93* Pybepouna. TexHn4yeckune ycrnoBus

FOCT 14918-80* Crtanb TOHKONMMCTOBAA OUMHKOBAHHAsA C HENpepbIBHbIX JIMHUN.
TexHuyeckne ycrnoBsus

FOCT 17314-81 YcTponcTtea A5s KpenneHus TenmnoBon U3onaummn ctanbHbIX COCYya0B U
annapatoB. KOHCTpyKUMs 1 pa3mepbl. TexHnyeckme TpeboBaHns

FOCT 25100-95 NpyHTLI. Knaccudukaums

FOCT 25951-83 lNneHka nonuaTuneHoBasl TepmoycagoyHas. TexHn4eckne ycnosus

FOCT 30244-94 Matepuanbl U u3genusa crtpouTenbHble. MeToabl MCNbITaHUA Ha
BO3ropaemMocCTb (FOpro4ecTb)

FOCT 30732-2006 Tpybbl M haCcoHHbIE M3AENUSA CTanbHbIE C TENSIOBOW N30NAUMEN U3
neHonosnMypeTaHa C 3alnTHON 060No4YKkon. TexHNYecKkne ycnosus

NOCT 31309-2005 MaTtepuanbl CTPOUTENbHbIE TEMNMOU3ONAUMOHHbIE Ha OCHOBE
MUHeparibHbIX BONOKOH. ObLLme TexHuyYeckue ycrnoBums

MpunoxeHune b
(cnpaBo4HoE)

PacuyeTHble TeXxHU4YecKue XapakTepuctTukm Tenyion3onsaumMoHHbIX MaTepmnanoB n

nsgenumn
Tabnuua b.1
TennonpoBoAHOCTb
CpeaHsis TENMNon30ALMOHHOIO
Matepuan, nsgenie MIOTHOCTL B MaTepuana B KOHCTPYKLUNM AK3, Temnepatypa Mpynna
’ KOHCTpYKUM | BT/(m-°C) Ans noBepxHocTen ¢ npumeHexun, °C roproyecTu
n, kr/ m° Temnepatypon, °C
20 v Bblle 19 n HMXe
MaTbl 90 0,041+0,00022 | 0,041-0,032 | Ot muHyc 180 go Heroptoune
MUHepanoBaTHble tm 450 pnsa maTtoB, Ha
NpownBHbIE 100 0,045+0,00021 | 0,044-0,035 | TKaHW, ceTke,
tm XOIcTe u3
125 0,049+0,0002 tm | 0,048-0,037 | CTEKINOBOIOKHA; [0
700 - Ha
MeTannnmyeckom
ceTke
MnuThl 65 0,04+0,00029 tm | 0,039-0,03 Ot muHyc 60 oo To xe
TENNon3oNALMOHHbI 95 0,043+0,00022 |0,042-0,031 |400
€ U3 MUHeparnbHou tm
BaTbl Ha 120 0,044+0,00021 |0,043-0,032 | OT muHyc 180 go "
CUHTETUYECKOM tm 400
CBA3yloLEM 180 | 0,052+0,0002 tm | 0,051-0,038
Monyuunuuaps! n 50 0,04+0,00003 tm | 0,039-0,029 | Ot muHyc 180 go "
UMNMHAPSI 80 0,044+0,00022 | 0,043-0,032 |400
MUHepanoBaTHble tm
100 0,049+0,00021 | 0,048-0,036
tm
150 0,05+0,0002 tm | 0,049-0,035
200 0,053+0,00019 | 0,052-0,038
tm
Martbl 1 BaTa u3 80 0,032+0,00019 |0,031-0,24 Ot muHyc 180 po "
CYNepTOHKOro tm 600
©a3anbToBOro
BONOKHa 6e3
CBSA3YHOLLIETO
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WHyp 200 0,056+0,00019 | 0,055-0,04 OT muHyc 180 po HI-M
TENION30NALUNOHHDI tm 600
N U3 MMHepasnbHON
BaThl
LWHyp acbecToBbIV 100-160 |0,093+0,00019 |- Ot 20 po 220 M
tm
Matbl 13 50 0,04+0,0003 tm | 0,039-0,029 | Ot wmuHyc 60 pgo | Heroptouune
CTEKNsAHHOro 70 0,042+0,00028 | 0,041-0,03 180
LITanenbHoro tm
BOSOKHa Ha
CUHTETUYECKOM
CBA3YyOLEM
MaTbl NpoLMBHbIE 50 0,04+0,0002 tm | 0,037-0,03 Ot muHyc 60 pgo | Heroptoume
N3 CTEKIAHHOIo 300
LuTanenbHoro
BOSOKHa Ha
CYHTETUYECKOM
CBA3YyOLLEM
Martbl n BaTa us 70 0,033+0,00014 |0,032-0,024 |Ot muHyc 180 go | To xe
CYNepTOHKOro tm 400
CTEKINSAHHOro
BOIOKHa 6e3
CBA3YHOLLErO
TennonsonsunoHHbI 130 0,05+0,0002 tm | 0,05-0,038 Ot muHyc 150 pmo "
e n3genua us 350
neHocTekna
ApMoOneHOBEeTOoH 200-300 | 0,055+0,0002 tm | 0,055 Ot muHyc 60 pmo "
300
Mecok nepnuToBbLIN, 110 0,052+0,00012 |0,051-0,038 | Ot muHyc 180 mo "
BCNYYEHHbIN, tm 875
MerKunii 150 0,055+0,00012 | 0,054-0,04
tm
225 0,058+0,00012 | 0,057-0,042
tm
TennonsonsiuMoHHbI 30 0,033+0,00018 |0,032-0,024 | Ot muHyc 180 pgo r3-r4
e nsgenusa us tm 70
neHonornmcTmporna 50 0,036+0,00018 | 0,035-0,026
tm
100 0,041+0,00018 | 0,04-0,03
tm
TennonsonaUnoHHBbI 40 0,030+0,00015 |0,029-0,024 | Ot muHyc 180 pgo M2-r4
e nsgenus u3 tm 130
neHonornvypeTaHa 50 0,032+0,00015 | 0,031-0,025
tm
70 0,037+0,00015 | 0,036-0,027
tm
MeHononumepmuHep | 200-250 | 0,047+0,0002 tm | 0,047 0,031-0,24 Ot muHyc 180
an no 600
WHyp 200 0,056+0,00019 | 0,055-0,04 Ot muHyc 180 po HI-M
TENNOn3onALUNOHHbI tm 600
N U3 MMHEpanbLHoOn
BaThl
LHyp acbecToBbIV 100-160 |0,093+0,00019 |- OT1 20 go 220 M
tm
Martbl 13 50 0,04+0,0003 tm | 0,039-0,029 |Ot wmuHyc 60 pgo |Heroptouune
CTEKNAHHOro 70 0,042+0,00028 | 0,041-0,03 180
LUTanensHoro tm
BOSOKHa Ha
CYHTETUYECKOM
CBA3YyOLEM
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MaTbl NpoLLnBHbIE 50 0,04+0,0002 tm | 0,037-0,03 Ot muHyc 60 pgo | Heroptouue
N3 CTEKNAHHOIo 300
LUTaNernbHOro
BOJTOKHa Ha
CUHTETUYECKOM
CBA3YOLLEM
Martbl n BaTa us 70 0,033+0,00014 |0,032-0,024 | Ot muHyc 180 pmo To xe
CYNepTOHKOro tm 400
CTEKMNAHHOro
BOJIOKHa 6e3
CBA3YOLLEro
TennonsonsunoHHbI 130 0,05+0,0002 tm | 0,05-0,038 Ot muHyc 150 pmo "
e n3genua us 350
neHocTekna
ApmMoneHOOEeTOoH 200-300 | 0,055+0,0002 tm | 0,055 Ot muHyc 60 pgo "
300
Mecok nepnuToBbLIN, 110 0,052+0,00012 |0,051-0,038 | Ot muHyc 180 gmo "
BCNYYEHHbIN, tm 875
MerKunii 150 0,055+0,00012 | 0,054-0,04
tm
225 0,058+0,00012 | 0,057-0,042
tm
TennonsonsiuMoHHbI 30 0,033+0,00018 |0,032-0,024 | Ot muHyc 180 pmo r3-r4
e nsgenus us tm 70
neHononmcTmporna 50 0,036+0,00018 | 0,035-0,026
tm
100 0,041+0,00018 | 0,04-0,03
tm
TennonsonsunoHHbI 40 0,030+0,00015 |0,029-0,024 | Ot muHyc 180 mo [2-r4
e n3genua us tm 130
neHonornvypeTaHa 50 0,032+0,00015 | 0,031-0,025
tm
70 0,037+0,00015 | 0,036-0,027
tm
MeHononumepmuHep | 200-250 | 0,047+0,0002 tm | 0,047 Ot muHyc 60 po M
an 150
TennonsonsiuMoHHbI 60-80 0,034+0,0002 tm | 0,033 Ot muHyc 60 po r-r3
e nsgenusa us 125
BCMEHEHHOTO
Kaydyka
TennonsonsiuMoHHbI 50 0,035+0,00018 | 0,033 Ot mnHyc 70 oo 70 r3-r4
€ usgenus us tm
NeHONONMaTUIeHa
MpumeyaHus

1 CpegHas TemnepaTypa TennonsonsLmMoHHoro crnos, °C:

tm=(t8+40)/2 - Ha OTKPbITOM BO3JyXe B fieTHee BpeMsl, B MOMELLEHUN, B KaHaNax, TOHHENAX, TEXHNYEeCKUX

noanonbesx, Ha Yepgakax 1 B noasanax 3gaHun,;
tm=tB/2 - Ha OTKPbLITOM BO37yXe, BO3yXe B 3UMHee BpeMs, rae tB- TemnepaTypa cpebl BHyTpU
nsonmpyemoro obopygoBaHus (Tpybonposoaa).
2 borbllee 3Ha4YeHne pacyeTHON TeNnonpoBOgHOCTU TEMMNOU3ONALMOHHOIO MaTepmana B KOHCTPYKLUUK
Ons noBepxHocTen ¢ Temnepatypon 19 °C 1 HKe OTHOCUTCS K TeEMMepaType M3oNMpyeMor NOBEPXHOCTHU
oT MmuHyc 60 go 19 °C, meHbluee - kK TemnepaTtype MMHyC 61 °C 1 Huxe.
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MpunoxeHune B
(pekomeHayemoe)

MeToabl pacyeTa TennoBou nsonsuum obopyaoBaHus u TpyoonposoaoB

B.1 PacuyeTHble ¢opmynbl CTauMOHapHOM Tennonepenauu B
TEensION30NALUMOHHBIX KOHCTPYKUMAX [loBepxXHOCTHaA NMOTHOCTb TEMmoBOro noToka

4yepes NIocKMe NOBEPXHOCTU paccyMTbIBAeTCs Mo hopmynam:

O,D,HOCﬂOVlHaFl NNOCKaA CTeHKa
Ly —iy

H+RCT+RH:3+RH' (B_1)

G’F=R

E

MHOrocCrionHas nyiockasi CTeHka 13 n crnoes
I iy

n

RBH + RCT + ZR:' +RH
i=1 (B.2)
NMOBEPXHOCTU

4F =

JInHenHaa nNOTHOCTb TEMSIOBOrO0 MOTOKA yepeld uumnmnHapunyeckme

paccuuTbiBaeTcs No hopmynam:

OAHOCINOMHAs UMNMUHAPUYEcKas CTeHKa
tr by

E
9L T T I . ol ool
RBH + f"j‘l:'r + Rm +RH : (B_3)
MHOrocrnomnHaga umnnnHapunyeckad CteHka n3 n crioeB
Iy ~iy

T I I, epl . ol

RBH +R|:'r + ZR:' + RH
i=1 : (B.4)
rge qF - NOBEPXHOCTHAaA NMNOTHOCTb TEensoBoro NMOTOKa yepes MNIOCKYHO

TENNOU30MNALMOHHYIO KOHCTPYKLMIO, BT/ M ;
tB - TemnepaTtypa cpefbl BHyTpU nsonupyemoro obvekta, °C;

tH - TemnepaTtypa okpyxatowen cpeabl, °C;

RBK - conpoTuBneHve TennooTA4avye Ha BHYTPEHHEN
usonupyemoro obwvekrta, m” -°C/BT;

RH - To e, Ha HapyXHON NOBEPXHOCTM Tennousonaumn, m” -°C/BT;

RCT - TepMuyeckoe ConpoTUBIIEHNE CTEHKM U3onupyemoro obbekra, m” -°C/BT;

NOBEPXHOCTNU CTEHKU

Ru3 - TO e, Nockoro crnosi nsonsauun, m> -°C/BT;

n
=& . ]
1=1 - NMOJIHOE TEPMMNYECKOE COoNnpoTUBIIEeHNE N-CIONHOU MITOCKOU N30NTALNNA;

Ri - Tepmuyeckoe conpoTtusneHue i-ro crnosi, m° -°C/BT;
gL - T§uMHeMHas  NNOTHOCTb  TEnnoBOro  MNoToka  4epes

TENNOU30JIALUMOHHYKO KOHCTPYKUUIO, BT/wm;
L
RBH - JINHEeNHoe TepMn4eCckoe conpoTueBiieHne Tennootaave BHyTpeHHeIZ CTEHKN

LUNUHAPUYECKYHO

nsonmpyemoro obvekrta, m-°C/BT;
RE - TO Xe, Hapy>XHOW nsonaumm, m-°C/BT;

L
RCT - NINHenHoe TEPMMNYECKOE COornpoTunBneHne LI,I/IJ'IVIH,EI,pVI‘-IeCKOVI CTEeHKN N3onmpyemoro

obbekTa, Mm-°C/BT;

L
R TO Xe, uunuHgpundeckoro cnos nsonsumm, m-°C/BT;
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1=l - NOSIHOE NUHENHOe TepMUYECKOe COMpPOTUBIEHNE N-CMONHOW LNNUHOPUYECKON
nsonauuu;
RE N .
! - NNHenHoe TepMuyeckoe conpoTusreHune i-ro crnogd, m-°C/BT.
B ypaBHeHuax (B.1)-(B.4) conpotmBneHuss TennootgadYe U TepMUYECKUe
COMPOTUBNEHUSA CTEHOK OnpeaensoTcs no opmynam:

& &
RBH—L RH=L R:{:3=_m Rm‘:i R,=—!
O Ey : Xy : % : ey : &y ; (B.5)
1 1 1 e
RBLH N CT RI:[L - H3 I’I[é - > ' E-;'r
T gy Oy : Ty Oty : A dy : (B.6)
I 1 dor 1 dt
R
T da PN (B.7)

roe oBK, oK - KO3(UUMEHTbl TennooTaadn BHYTPEHHEW MNOBEPXHOCTU CTEHKM
n3onmpyemMmoro obbvekta n HapyxHowm noBepxHocTn udonsumm, BT/(i2-°C); ACT, k3, Al -
KO3hPULMEHTLI TEMNONPOBOAHOCTU COOTBETCTBEHHO MaTepuana CTEHKU M30NMpPyeMOoro
o0bekTa OAHOCIIONHON N30MALMU, N30NALMMK I-T0 Crosi N-crnonHon naonauun, Bt/(m-°C); §
CT, 8K3, 8l - TOMWMHA COOTBETCTBEHHO CTEHKM M30NMPYeMOro oObekTa, OAHOCIONHON

fiCT fiCT . .
BH | H - BHYTPEHHUU W HaAPYXHbIN

.
- HAPYXXHbIA AMamMeTp M3oNsauun, M; g ,

M30NAUMN i-r0 CNos N-CMOWHOW U30NAUUN, M;

H?
anamMeTpbl CTEHKN N30JTMPYyeMOro obbekTa, Mm; dH
;

EH - HAPY>KHbIW U BHYTPEHHUIN uameTpbl |-ro cnosa N-CrionHOM N30naumm, M.

PacnpegeneHne Ttemnepatyp B MHOrOCIOMHOM WU30NAUMM  paccyuTbiBaeTcs Mo
dopmynam:

TemnepaTypbl Ha BHYTPEHHEN U HAPYXHOW MNOBEPXHOCTAX CTEHKU W30MpyemMoro
obbekTa nnockon opmbi:

5;; =iy _qFRBH; zI-I:[T - f;; _gFRCT; (BS)

H
Temnepatypa ‘I Ha HapyXHOM MOBEPXHOCTV MEPBOTO CrOsi M3OMSILMM, Ha rpaHuLe
NepBoro 1 BTOPOro Croes

o =ty —qrky. (B.9)
W Janee, Ha4YMHasa CO BTOPOro Criosi, Ha rpaHuuax (i-1)-ro u i-ro cnoes
3:;{ =31§—1j _G'FR:'; (B.10)
TemnepaTypa Ha HapyXHOW NOBEPXHOCTU i-CFIOSA N-CFIONHOW CTEHKM:
4 =iy tgpfy (B.11)

PacnpegeneHne Temnepatyp B UWIMHAPUYECKUX MHOFOCIOMHbBIX MW30MSILNOHHbIX
KOHCTPYKLMSIX paccuynTbiBaeTcs No oopmynam:

ten =15 —qLRéLH; fe = fo ‘G'LR.ELT; (B.12)
f§ =il -arR (B.13)
i =il -aLR (B.14)
o =ty -ar Ry (B.15)
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3HayeHns1 NOBEPXHOCTHON U JIMHEMHOM NMOTHOCTM TEMSIOBbIX MOTOKOB, BXOASALWMX B
dopmynbl (B.8)-(B.15), onpeagenstotca no (B.1)-(B.4), a Tepmuyeckme conpoTUBNEHUN -
no (B.5)-(B.7).

Mpn pacyeTe MHOrOCrOMHbIX KOHCTPYKUun no dopmynam (B.2), (B.4) Heobxoaumo
3HaTb KO3 (PMUMEHTHLI TENNONPOBOAHOCTN U30NALMOHHBIX CrioeB. [oCKoNbKy OHM 3aBUCAT
OT TemnepaTtypbl AOMKHbI OblTb M3BECTHbl CpefHMe TemnepaTypbl KaX4oro crnod, Ans
onpegeneHns KoTopbiXx HeobxoaMMO 3HaTb TemnepaTypbl Ha rpaHuuax cnoes. [Ona mx
pacyeTa uUcrnonb3yeTcs MeTon nocriefoBaTeNbHbIX NPUBMKeH, NnpegycMmaTpuBatoLmm
npoBeAeHNEe HECKOMbKNX pacyYeTHbIX onepaumin.

Ha nepBom aTane ans BCex CroeB cpefHas Temnepatypa M3onsumm npuHUMaeTcs
paBHOM Nonycymme TemnepaTyp BHYTPEHHEN N HAPY)XHOW cpeabl, Npy 3TOM Temnepartype
onpeaensieTcsl TeENNONPOBOAHOCTbL BCEX TEMMOU30MSAUMOHHBIX crnoeB. 3aTtem, no (2), (4)
onpegenaT 3HaveHna qF wnu gL mn no (B.8)-(B.11) ana nnockon u no (B.12)-(B.15)
UUITMHOPUYECKON CTEHOK pacCyUTbIBAlOT TemnepaTypbl Ha rpaHuuax CroeB U cpegHue
TemnepaTypbl KaXgoro crosi.

Ha BTOpOoM 3Tane No HanWdeHHbIM Ha MEepPBOM 3Tane cpeaHuM TemnepaTtypam CroeB
BHOBb OMNpeensiT TennonpoBOAHOCTb BCEX CMOEB, 3aTEM HaxXoAAT MMOTHOCTU NOTOKOB
Tenna M CHoBa pPacCYMTbLIBAKOT MOCIOMHbIE TeMnepaTypbl, U Tak ganee go Tpebyemon
TOYHOCTM pacyeTa. Hanpumep, 4o Tex nop, noka nocrnonHele Temnepatypbl Ha K-m 1 (k-1)-
M ware 6yayt otnmvyaTtbca He 6onee Yyem Ha 5 %. B npaktuyeckmx pacyetax ans 3Tou
uenn Heobxoammo nposegeHne He 6onee 3-4 pacyeTHbIX onepauun.

B.2 Pacuyer TennoBoum wusonAuMM obopyaoBaHMA U TpybonposogoB B
NMpakTUYEeCKMX pacyeTax TEMoBOM  M30MAUMM  NPUHUMAETCs  psg OONYLLEHWUR,
NO3BOMNSAOLWMNX UCMOMBb30BaTh YNPOLEHHbIE pacyeTHble hOpMYIbl.

ConpoTuBrneHne TennooTaavye OT BHYTPEHHEW cpedbl K BHYTPEHHEW MOBEPXHOCTU
CTEHKM M30nMpyemMoro obbekta Ana >XuOKMX W rasoobpasHbix cpen sBnsieTcs
npeHebpexmmo  ManbiM B CPaBHEHMM C  TEPMUYECKMM  COMPOTUBIIEHNEM
TENOM30IALMOHHOIO CIIOS U B MPaKTUYECKNX pacdeTax MOXET He YYMTbIBaTbCS.

TennonpoBOAHOCTb CTEHOK u3onupyemoro obopyaoBaHus u  TpybonpoBoaos,
N3roTOBMEHHbLIX U3 MeTanna, B OEeCATKU pa3 npesblliaeT TennonpoBOAHOCTb U30NAUUN,
NMO3TOMY TEPMUYECKMM COMPOTUBIIEHMEM CTEHKM TaKkKe MOXHO npeHebpeyb 6e3
3aMeTHOr0 CHUXEHWSI TOYHOCTM pacyeTa.

C y4yeTOM YyKasaHHbIX [OONYLWEHUN B MNpaKkTUYECKUX pacveTax Ans onpeaeneHus
TENNOBOro MOTOKa 4epe3 W30NMpOBaHHble CTEHKM TpybonposogosB u 0b6opyaoBaHUS
ncnonb3ylTca cnegyrowme dopmMynbi:

ANSA NNOCKNX NOBEPXHOCTEN U LUNMHAPUYECKUX AMamMeTpom bornee 2 M
(i, — i 0K
b

SRR

i=l
Ansa TpybonpoBoOAOB AMAaMETPOM MeHee 2 M
(t, — i K
L
.ZR" + RH
=1 , (B.17)
roe K - koapbdumumMeHT OONOSTHUTESNbHbBIX MOTEPb, YYUTLIBAOWNA TENMONoTeEPU Yepes
TEeNnnonpoBOAHbIE BKIMIOYEHUS B TENMOU3ONALUMOHHBLIX KOHCTPYKUMUSAX, OBYCNOBEHHbIX
Hanu4MeM B HUX KpenexHbix getaneun un onop (tabnuua B.1).
Tabnuua B.1- 3HauyeHns koapduLmeHTa JONONHUTENbHBIX NOTEPbL A8 TPybonpoBoaoB

(B.16)
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Twvn KoadphpurumneHt
n3onupyemoro obbekta K
TpybonpoBoabl Ha OTKPLITOM BO3ayXe, B HEMPOXOOHbIX
KaHanax, TOHHENAX 1 NoMeLLEeHNAX:
a) cTanbHble Ha NOABWMXHbBIX OMOPax, YyCNOBHbIM
npoxoaoM, MMm:

8o 150 1,2

150 n 6onee 1,15
0) cTanbHble Ha NOABECHLIX onopax 1,05
B) HEMEeTannMyeckme Ha NoABWMXHbBIX N NOABECHbIX 17
onopax '
TpybonpoBoapbl 6eckaHanbHOM NPOKNaaKu 1,15

TepMunyeckoe CONpOTUBIIEHNE CNOEB TEMSIOBOW M30NALUUM U CONPOTUBIIEHNE BHELLHEN
Tennootgadye B (B.16), (B.17) onpepensietca no dopmynam (B.5), (B.6), B KOTOpbIX
TEnnonpoBOAHOCTb M30ONSAUMW  MPUHUMAETCA Mo npunoxeHuwo b, a koadduumeHT
TEennooTa4ayn Ha NOBEPXHOCTU u3onsaumm - no Tabnuue B.2.

Tabnuua B.2 - 3Ha4yeHnsa koadhduumeHTa tennootgaum o, Bt/(i 2 °C)

B 3akpbITOM nomeLleHun Ha oTkpbITOM BO3,D,yX3€
N3onupoBaHHbIN MokpbITHS C [MoKkpbITKS C v CKOpOC/TM BeTpa -,
00beKT HU3KUM BbICOKMM mic
KO3 PUUMNEHTO | KO PULMEHTOM 5 10 15
M n3nyyeHns * n3nyyeHns

"opu3oHTaneHbIE " 10 20 26 35
TpybonpoBoabl
BepTukanbHble

TPybOnpoBoAel, 8 12 26 35 52
obopyaoBaHue,
nrnockasa CTeHka

1 K HAM OTHOCATCS NOKPbLITUSA N3 OLIMHKOBAHHOW CTanu, IMCTOB antoMUHUEBbLIX CMaBoB
1 antOMUHUA C OKCUOHOW MITIEHKOMN.

2 K HUM OTHOCATCS LUTYKaTYpKU, ac6ecToLeMeHTHbIe NOKPbITUS, CTEKIONMNACTUKY,
pasriMyHble OKPacKM (KpOME KpacKu C antoMUHUEBOW Nyapon).

3 lNpw OTCYTCTBMM CBEAEHUIA O CKOPOCTU BETPa NPUHUMAIOT 3HAYEHUS,
cooTBeTcTBYytOWMe ckopoctn 10 m/c.

Mpn pacyete TEnnoBoM WU3oNAUMM OOBEKTOB, pPACMOMOXEHHbIX MO4 3EMIIEN,
YUYMTLIBAETCH X TEMMNOBOE B3aUMOAENCTBME C MACCMBOM OKPYXatoLLero rpyHTa.

MnoTHOCTL TENNOBOro NoToKa Yepes Tenon3oNAUMOHHbIE KOHCTPYKLMM, rpaHnyaLume
rpyHTOM, onpegensetca no ¢opmynam (B.1)-(B.4), B KOTOpbIXx Tepmuyeckme
COMNPOTMBIIEHNs BHeWHen Tennootaadye RK u RE 3aMEHSITCA TepMUYECKUM

COMpPOTUBNEHNEM FPYHTA.

B obwem cnydyae Tepmuyeckoe CONPOTUBIMIEHUE TPYHTa 3aBUCUT OT KOHUrypauuun u
pacrnonoXeHns u3onupyemoro obbekTa B MaccuBe TrpyHTa, €ero TemnepaTtypbl U
TennonpoBOAHOCTU, YTO BNUSAET Ha pacrpegerieHMe temnepartyp v TENMoBbIX NMOTOKOB B
TEennoun3onsaumMoHHOM crnoe.

B  uMHXeHepHbIX pacyeTax npuHUMaeTca  gonyweHne o6  OAHOMEpPHOCTU
TemMrnepaTypHOro nons B TEMNMNOU30NALUMOHHOM Croe, YTO MO3BONSET C AOCTaTOYHOW Ans
NPaKTUKN TOYHOCTbIO ucnonb3oBaTb opmynbl (B.5)-(B.7) ana pacdyeta Tepmu4eckoro
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COMPOTUBMNEHUA  MMOCKUX W  LUUIIMHOPUYECKUX  TEMNSIOM3ONAUNOHHBIX  KOHCTPYKLUUK
Nnoa3eMHbIX OObEKTOB.

B.2.1 Pac4yeT TONWMHbLI TEennoBOM U3ONAUMM MO HOPMUPOBAHHOW NJIOTHOCTU
TenyioBOro noTokKa

PacyeT TOMWMHbLI TENSIOBOM M30MSUMKM MO HOPMWUPOBAHHOW MNSIOTHOCTU TEMSIOBOro

H H
notoka - 9F, 9L ona oOOHOCNOMHBLIX KOHCTPYKUMI BbINOSHAETCA MO  CreayroLum
dopmynam.
AOna nnockux u UUNUMHOPUYECKMX MNOBEPXHOCTEM C guametpom 2 M u 6onee
ncnosnb3yeTcs popmyna

B =h

Kty —ty) =R ]
aF : (B.18)

Tabnuua B.3 - OpneHTMpoBOYHbIE 3Ha4YeHus RE, M °C/BT

BHyTpn nomeLeHnin
[ns noBepxHocTten ¢ | [1na noBepxHOCTEN C Ha OTKpbITOM
Y CMOBHbII Marnbim BbICOKUM BO3IYXE
anametp KOahpuumeHTom KoappuumeHTom
Tpy6bl, MM n3ny4vyeHus N3ny4YyeHus
npu TemnepaTtype TennoHOCUTENS,
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
40 045 | 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 | 0,27 | 0,13 | 0,09 | 0,06 | 0,04
100 0,25 | 0,19 | 0,45 | 0,15 | 0,11 | 0,10 | 0,07 | 0,05 | 0,04
125 0,21 | 0,27 | 0,23 | 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 | 0,23 | 0,10 | 0,10 | 0,08 | 0,07 | 0,04 | 0,03 | 0,03
250 0,13 | 0,10 | 0,09 | 0,09 | 0,07 | 0,06 | 0,03 | 0,03 | 0,02
300 0,11 | 0,09 | 0,08 | 0,08 | 0,07 | 0,06 | 0,03 | 0,02 | 0,02
350 0,10 | 0,08 | 0,07 | 0,07 | 0,06 | 0,05 | 0,03 | 0,02 | 0,02
400 0,09 | 0,07 | 0,06 | 0,06 | 0,05 | 0,04 | 0,02 | 0,02 | 0,02
500 0,075 | 0,065 | 0,06 | 0,05 | 0,045| 0,04 | 0,02 | 0,02 | 0,016
600 0,062 | 0,055 | 0,05 | 0,043 | 0,038 | 0,035 | 0,017 |0,015| 0,014
700 0,055 | 0,051 | 0,045 | 0,038 | 0,035 | 0,032 | 0,015 |0,013| 0,012
800 0,048 | 0,045 | 0,042 | 0,034 | 0,031 | 0,029 | 0,013 |0,012| 0,011
900 0,044 | 0,041 | 0,038 | 0,031 | 0,028 | 0,026 | 0,012 |0,011| 0,010
1000 0,040 | 0,037 | 0,034 | 0,028 | 0,026 | 0,024 | 0,011 |0,010/ 0,009
2000 0,022 | 0,020 | 0,017 | 0,015 | 0,014 | 0,013 | 0,006 |0,006| 0,005
MpumeyvaHus
1 [N npoOMeXyTOUYHbIX 3HAa4YEHU AnamMeTpoB 1 TeMMNepaTypbl BENMYMHA R
onpeaensieTcst UHTepnonsaunen.
2 [Ins Temnepatypbl TennoHocuTens Hmwke 100 °C npuHMMaloTCa OaHHble,
cooTBeTcTByoLMe 100 °C.

[na OOHOCNOWHLIX UWIWMHOPUYECKMX MOBEPXHOCTEW OMaMETPOM MeHee 2 M
ncnosnbdyeTcs popmyna

In B = 2wk,

KI?’B _51-[:' —RL]

H
91 (B.19)
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KoadhdpunumneHT gononHuTenbHbIX TENNOBbIX NoTepb K yepes onopbl TpybonpoBoaoB B
pacyeTe TOMWMHbI TENIOBOM M30MSLMM NO HOPMAaTMBHOW MAOTHOCTW TEMMOBOro MOTOKa
NPUHUMaeTCs paBHbIM 1.

Mpwn pacyeTe no popmyre (B.19) npeaBaputensHoO onpeaensatoT Benuyunny InB, rae
dy + 28,

dy

B:

MpnbnmxKeHHble 3HAa4YeHNa RE NpuHUMatoTcAa no Tabnuue B.3.

3ateM HaxogsaT BenuuvHy B n onpegenstoT Tpebyemyro TOMWMHY W30AsUMM MO
dopmyrne
_dg (B-D

2 . (B.20)

[Ons OBYXCNOWHbLIX TEMSIOU30MNSUMOHHBIX KOHCTPYKUMW pacyeT TOMLWMHbI CrOEB MO
HOPMWPOBAHHOW  MAOTHOCTU  TEMfIOBOrO  MoTOoKa MPOM3BOAUTCA B criedylowlen
nocneaoBaTenbHOCTU.

B cnydyae, korga makcumarnbHas Temnepartypa NpUMEHEHUS OAHOr0 U3 BblIOpaHHbIX
TENNon30NAUMOHHBIX MaTepuanoB HUXE TemnepaTtypbl CTEHKN U30NMPyeMOro obbekta B
ABYXCITOMHbBIX  TEMSIOM3ONAUMOHHBLIX KOHCTPYKUMAX B KayecTBe MepBOro crnos Ha
N30nMpyemMylo NOBEPXHOCTb YCTaHaBNMBaeTCcs Matepuan ¢ 6onee BbICOKOW 4OMYCTUMOWN
TemnepaTypon NpUMEHEHWS.

TonwmHa NepBOro crosi onpefensieTcsa u3 ycrnoBusi, 4Tobbl TemnepaTtypa mexagy
obonmun cnosmmu tl, t2 He npeBblWwana MakCUMarnbHOW TemnepaTypbl MPUMEHEHUS
OCHOBHOIO M30JISILMOHHOIO MaTepuana.

[lnsa nNnockon CTEHKM N UMNUHAPUYECKNX OO6BLEKTOB C AnameTpom 2 M un Gonee Ans
pacyeTa TOMLWMHbI NEPBOro Criosi NnpuMmeHsieTcs opmyna

(fs ~82)

aI'IB

Ol = Mgl -
¥ ] (B.21)
[na BToporo crnos npumeHsietca ¢opmyna (B.18), B KOTOpyt0 BMECTO 3HayeHus tB
nogcrtasnsaeTcqa tl,2.
Mpn pacyeTe UUNMHOPUYECKUX OOBLEKTOB C ANMAMETPOM MeHee 2 M - aHanornmyHo
OAHOCSTOMHOWN KOHCTPYKLWUKM MO YpaBHEHUIO

t.—t
]IIBI =2Tr}\m1 (B Hl,ﬂ:'
EE (B.22)
dit + 28,
B KOTOPOM £y =T, onpegensaT BenuuuHy InB1, 3atrem Haxogat B1 u
H

TOJNWKMHY NepBoro crnod, M:

_dy (B -0

8ml 5

TonwuHa BTOPOro crnos onpegensieTcs ¢ nomowbtko dopmynbl (B.19), B koTopown
BMECTO 3Ha4yeHusa tB noacTaBnsieTca 3HadveHune t1,2, a BmecTto B-B2
dml * 281432
a
Onpepgenue INB2 HaxogaT B2, a 3aTeM TOMLWMHY U30MSLMN BTOPOrO Crosl, M:
_d (B 1)
w2 T .
2 . (B.23)

82=

uzl

&
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Pacyetr Tpebyemon TONWMHLI TEMNNOBOW M3OMALMM MO HOPMATUBHOM MNNIOTHOCTU
TENSI0BOro rnoToka MOXeT OblTb BLINOMIHEH METOAOM MnocriefoBaTeNbHbIX NPUBIIMXEHUN.
lMocnepoBaTenbHOCTL pacyeTa AnNA  OOHOCMOWHOM  UMIUMHOPUYECKOW  KOHCTPYKLMU
cnegyroLas.

3apaBasicb HauvalbHbIM 3HayeHueMm TomnwuHbl usonauum 80, M, onpegensemMon
Tpebyemon TOYHOCTbI pacdeTa, Hanpumep, 0,001 m, ¢ nomouwbo NocrnegoBaTeNbHbIX
waroB 1, 2, 3, 4, ..., i AnNs TONWWHbI U30NALINK:

81 =801, 52 = 502; 53 = 303;, ..., i = 50i; NPOM3BOAAT BbIMUCIEHNE NIMHENHON NIIOTHOCTU

1 1
tennosbix notokoB 7L4: 9L: ... 91 no ypasHeHuio
7'7':33 _*"1,2:'
1 L1 di 2y
Dy I:CE;T + Eﬁﬂi) 2}\\1,[3 r:f:[T

g1 =

. (B.24)
Ha KaXXgoMm Luare BbIYUCNIEHUN | npon3BoanNTCA CpaBHEHUE qiLC 3aJaHHbIM 3HA4YeHnem

HOPMAaTMUBHOIO yAEeJIbHOIo NnoToKa qE. I'Ip|/| BbIMNOJIHEHNN YCITOBUA

gy ~gqr &0 (B.25)

BbIMUCINEHUA 3aKaH4YMBAKTCHA, a HanWgeHHasa BenunduHa & = §80i ABNAETCA WUCKOMOW,
obecneynBaloLLEN 3a4aHHY0 BENTMYNHY TEMMNOBbLIX NOTEPD.

PacuyeTHble napameTpbl nNpu onpegeneHun TOMWMHBbI U30MSUMn N0 HOPMUPYEMOW
NIIOTHOCTU TEMNSIOBOro MOTOKa crefyeT npuHumatb no 6.1.1-6.1.6 Hactoswero csoga
npasun.

B.2.2 PacuyeTr TONWMWHbLI M30NAUMM NO 3aAaHHOMY CHMXEHUIO (NOBbILWEHUIO)
TeMmnepaTtypbl BellecTBa, TpaHCNopTMpyeMoro Tpybonposoaamm

L L L

Tpebyemoe noOMHOE TEpPMUYECKOE COMPOTUBMEHUE  U30MNALMK BT =Ry * Ry

Tpybonposoga anuHon |, M, ana obecnevyeHuss 3a4aHHOIO CHWXEHUS TemnepaTypbl

TpaHCNOPTUPYEMOro Mo HeMy BeLlecTBa OT HavasnbHOW tB' 4O KOHEeYHOW tB" npu pacxoae
BelecTBa G, Kr/4, TennoemkocTtbto C, kx/(kr-°C) onpenensaercs u3 BblpaXXeHUN:

EXY o
t, ¢ R =—=
22 GO =~
Iy ~iy "
npw , e T n (B.26)
i+t
| 36K B g
r’B _f’H s 2 RQL =

roe tH - pacyeTHas TemnepaTypa okpyxxatowen cpeabl, °C.
[nsa onpegenenuns TpebyemMon TOMNWMHbI N30NALUKN 3K3, M, N0 HaANOEHHbIM 3HAYEHUAM

I I
Ri" y &3 ncnonb3yetcsa popmyna

In 31,2 = zﬂ}'"m ':RII,.Z - R}{.) (828)
MpuHuMas npubnmxkeHHble 3HavyeHna RH no tabnuue B.3 n onpegensasa no dopmyne
(B.28) InB, Haxogat BennyuHy B 1 3atem no popmyne (B.20) TonwuHy naonaumm
dy (Bia =1
Ol 2 = —
PacyeTHble napameTpbl Npu onpegeneHuM TOmMWMHbl TEennoBOW M30MsUMM Mo

3ajaHHOM BenMYMHE CHWXeHUst (MOBblWeHUs) TemnepaTypbl TpPaHCNOPTUPYEMOro
BelllecTBa NpuHMMatoTCs no 6.4 HacTOsILLEro CBoAa npasus.
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B.2.3 Pacuyer TONWMHbLI TEennoBOW WU3ONSALUMM NO 3aAaHHOW Temnepartype
HapyXHon noBepxHocTn OnpefeneHne TonWMHbI N30NSUMn MO 3agaHHON TemnepaTtype
ee Hapy)XHOW MOBEPXHOCTM tn NpomM3BOAUTCS B TOM Criydae, Korga U3onsums HyXXHa Kak
CpencTBO, NpeaoxpaHsitoLlee 06CnyxnBatoLLnn NepcoHan oT 0XOroB.

PacueT TonwmHbl TENNOBON M30NSALMKN BbINOMHAETCS No doopMmynam:

ANS NAIOCKNX TENMNOU30SIALMOHHBIX KOHCTPYKLINIA

_ Py (5 ~g)
1{3 —
Oty ~ ) (B.29)
ANS UMNUHAPUYECKNX
doF + 25 it
I B=ln® Um0 _opy gLl m
dy fn e (B.30)

rae OpUeHTUPOBOYHOE 3HAYeHWe RE NpUHUMaeTcs no Tabnuue B.3.

PaccmoTpeHHbIn MeToq saBnseTca npubnmxkeHHbiM. bornee ToYHble pesynbTaTtbl MOryT
ObITb NONyYeHbl METOLOM MocnefoBaTeNbHbIX NPUBIVXKEHU.
Pacuet BbinonHseTca no popmyne
cT .
G 200
CcT
= H

tn~ty ), 2hop

oy (Aot + 2851

Iy i

(B.31)
3apaBasicb Ha4vanbHbIM 3Ha4YeHMeM TOSMWUHbLI m3onaumum 80, M, onpegensieMbim
Tpebyemon TOYHOCTbLIO pacyeTa, Hanpumep, 0,001 M, nocnegoBaTtenbHbIMK Waramm 1, 2,

3, ..., I anga TonwmH msonaumn: 81 = 501; §2 = 502; 83 = 503;, ..., 8i = 50i nponssoanTcs
BblYMCIIEHME BENUYMH:

Iy —i Iy _r‘n] [*“B ~ig Iy —ip

tr — ¢ £ — ¢ tn —t to—t |

L T I R R R 5. no ypasHeHuto (B.31).

iy —ig

. . £ £ .
Ha kaxaom Lware BbIMMCREHWI | npou3BoanTca cpaBHeHne T “HJ/ic 3apaHHbIM
Iy ~ip

sHavernem VT * e Mpu BbINOMHEHUM YCHOBHS
£, —¢ b — g 50
t —¢ L y (B.32)

BbIYMCINEHMS 3aKaHYMBAIOTCHA, a HangeHHast BenNuYunHa si = 50i ABNSeTca ¢ TOYHOCTbIO
Ao 1 MM 3agaHHon, obecneymBatoLLen Tpebyemyo TemnepaTypy NOBEPXHOCTU U30NALUMN.

Pac4yeTHble napameTpbl nNpu pacyeTe TOSIWMHbI TEMNSIOBOM U30MSUMM NO 3a4aHHOM
TemnepaType NOBEPXHOCTU NPUHUMAKOTCA Mo 6.7.

B.2.4 PacueT TONWMHbLI U3onsauun, npeaoTBpallaroWen KoHAeHcaumlo Bnaruv ms
BO3yXxa Ha ee MNOoBepXHOCTU [laHHbIN pacyeT Npou3BOAMTCA AN WU30SIMPOBaHHbIX
00BEKTOB, PaCMONIOXKEHHbIX B MOMELLEHNSAX M COAEpXalMX BeLlecTBa C TemnepaTypomn
HWXEe TemnepaTypbl OKpYyXXaroLero Bo3ayxa.

B atom cnyvae wusonauus gormkHa obecneumBaTtb Tpebyembli pacyeTHbI nepenag
Mexay TemnepaTtypaMmy HapyXHOro BO34yXa W MOBEPXHOCTbI m3onauuu (tk-tn), npu
KOTOPOM UCKIoYaeTCca KOHAeHcauns Bnaru u3 sosgyxa (tabnuua B.4).

E I

I H
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Tabnuua B.4 - Pac4yeTHbI nepenap, tk-tn, °C
OTHocuTenbHas BrnaXxHoCTb Bo3ayxa ¢ , %

40 50 60 70 80 90

10 13,4 10,4 7,8 5,5 3,5 1,6
15 14,2 10,9 91 5,7 3,6 1,7
20 14,8 11,3 8,4 5,9 3,7 1,8
25 15,3 11,7 8,7 6,1 3,8 1,9
30 15,9 12,2 9,0 6,3 4,0 2,0

tH, °C

PacueT BbinonHseTca no popmynam:
OIS NNIOCKOW NOBEPXHOCTU

_ Mg g — 25 )

by Tin : I:EH('tI'I: _‘ﬁn) ; (B.SS]

AN UNNNHOPUYECKON NOBEPXHOCTHU
RE - 7h pl oy poopa Rl
i by I | (B.34)

Tpebyemas TonwmHa n3onsaumm onpegensaeTca no MeToauke, n3noxeHHon B B.2.3.

B pacuetax TemnepaTtypy HapyxHom cpegbl tk crnegyeT npuvHMMaTb paBHOW
TemnepaType Bo3gyxa B MOMELLEHUMN.

TemnepaTypy BHyTpeHHEN cpefbl tB M OTHOCUTENbHYIO BIIAXHOCTb BO3gyxa B
noMelleHnn ¢ nNpUHMMalT B  COOTBETCTBMM C  TEXHWYECKMM  3aaHMeM Ha
NpPOEKTUPOBaHME.

KoadhdumumneHT TennooTaadm K Hapy>KHOM NMOBEPXHOCTU U30NALMN oK MPUHMMAETCa AN
MOBEPXHOCTEN C HU3KUM KOIPPULIMEHTOM M3nydeHus - 5 Bt/(m” -°C), Ansi NOBEPXHOCTEN C
BbICOKUM KO3 MULMEHTOM U3nydeHus - 7 BT/(m? -°C) (cMm. npumMedaHue K Tabnuue B.2).

B.3 PacueT TennoBoun nsonsiumm TpyobonpoBoaoB TensnoBbIX ceTen

B.3.1 HapgsemMHas npoknagka

TennoBble NOTEPU Yepe3 U3ONMPOBAHHYID MOBEPXHOCTb MNoJalWmMx U obpaTHbIX
TpybonpoBOaOB TEMSOBLIX CETEN MPUM HAA3EMHOW MpPOKMagke, Npu U3BECTHOW TOMLWMHE
n3onsaumm M3, M, cnegyet onpegensate no dopmyne (B.17), a Tepmunyeckue
COMpoTuBNeHusa, Bxogdwme B 3Ty dopmyny, - no (B.6). B kayectBe TemnepaTtyp
BHYTPEHHEN U HapyXHOW cped (B M K NpMHMMAKOT pacyeTHble Temnepatypbl
TENSIOHOCUTENS N OKPYXXaloLLero Bo3ayxa, a Koad@uLUMeHT TennooTaaun ok - no tabnuue
B.2.

Mpn onpegeneHMn TOMWMHBbI M3oNauMM  TpyboNpoBOAOB TEMMOBbIX CETen Mo
HOPMUPOBAHHBIM 3HAYEHUAM MNMOTHOCTU TENSOBbIX MOTOKOB OT MOAAlLWMX U 0BpaTHbIX
TenmnonpoBOAOB UCMOMb3yeTCs MeTOAMKa pacyeToB, U3NoXeHHas B pasgene B.2.1. lNpwu
39TOM pacyeTHble TeMnepaTtypbl TENSIOHOCUTENSA B Nogatowiem n obpaTtHom Tpybonposoae
npuHMMatoT no Tabnuue B.5.

Tabnuua B.5 - CpegHerogoBble TeMnepaTypbl TEMNOHOCUTENS B BOASHbIX TEMNNOBbIX

cetsx, °C
PacueTHble TemnepaTypHble pexumsl, °C
Tpy6onpoBog
95-70 150-70 180-70
Mopatowmnm 65 90 110
O6paTtHbIn 50 50 50
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PacueTHyto TemnepaTypy HapyXHoOW cpefbl NPUHUMAIOT: NpU KpyrnorognyHon pabote
TEnmoBOW CETU - CPEAHEr00BYO TEMMNEPATYPY HAPYXKHOro BO3ayxa, nNpu paboTe TONbKO B
OTONUTENbHbLIM Nepuos - CpefHIo TemnepaTypy OTONMUTENbLHOro nepuoga. PacyeTHbin
KO3dhMUMEHT TENNOOTAAYM oK - N0 Tabnuue B.2.

B.3.2 Noa3emHas npoknagka B HeNPOXOAHbIX KaHarnax

TennoBble NOTEPU Yepes3 N30NIMPOBAHHYIO NOBEPXHOCTb ABYXTPYOHLIX TEMMOBLIX CETEN,
NpoKnaabiBaeMblX B HEMPOXOAHOM KaHane LWMpUHOM b 1 BbicoTon h, M, Ha rnybuHe H, m,
OT NOBEPXHOCTU 3EMSIN 0 OCU KaHana onpenenstoTcs no dopmyrne

(f gz — b JE
qu =G'1L +t5'2L =M—HK
R + R (B.35)
TemnepaTtypa Bo3yxa B KaHare tkaH onpegendeTcda no gpopmyne
LﬁBl L+ Lﬁﬂ L+ fy
K
_ Ript * Ryt R R R * j"j‘rp
fran =
1 1 1
I . oL oL Tt X
Ripl * Ryt R R R * Rrp (B.36)
dy + 28 do +28
RL, - 1,4 wlo gl o 1,4 132
roe 2T e dy ; 2T g 4y ; (B.37)
Ry = 1 Ry = 1
amay(dy + 281) - emog(dy +28y) . (B.38)
1
B =
et 2hiz
oy +
b+h (B.39)

30ecb ob, o5 - NIMHEWHbIE NIIOTHOCTM TENSIOBOro NOToKa OT nogaroliero n obpartHoro
Tpybonposoaos, B1/wm;

d1, d2 - HapyXHble gMameTpbl NogaroLero n obpaTtHoro TpybonpoBoaos, M;

te1, tB2 - TemnepaTtypbl nogatoLero n obpatHoro Tpybonposoaos, °C;

K - KO3gPULMEHT AONOSNTHMUTENBHBLIX NoTepb (Tabnuua B.1);

L i

le, Rin2 TEPMUYECKME COMPOTUBMNEHUS M30oNAUMM nogarowero m obpaTHoro
Tpybonposogos, m-°C/BT;

rL  RE

l  “Hl- TepMU4YeCcKMe COMPOTMBIEHMSI TennooTaade OT MOBEPXHOCTU WU30NALUK

nogatowiero n obpatHoro Tpybonposogos, m-°C/BT;

RkaH - TepMmnyeckoe conpoTmBreHue TennooTaadye OoT BO3dyxa K NOBEPXHOCTWN KaHana,
m-°C/BT;

h, b - BbICOTa 1 WMpMHa KaHana, COOTBETCTBEHHO, M;

oK - KOA(PPULIMEHT TEMNNooTAauM B KaHane, npuHumaeTca pasHbiM 11 BT/(m* -°C);

AM3 - TennonpoBOAHOCTb MU30NSAUMU B KOHCTpyKuuu, BT/(M-°C); 131, su32- TONWMHbI

n3onsiumm nogatowiero n obpaTtHoro TpybonpoBoaoB, M;
K
T - TepMmnyeckoe conpoTuBrieHne rpyHTa, B1/(m-°C), onpegensietca no popmyne

0,25
w3522
N

b
[5,? +05 E]}xrp
X (B.40)

AP - TENSIONPOBOAHOCTL rpyHTa, BT/(M-°C), Tabnuua B.6.

K —
B =
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H - rnybuHa 3anoxeHusi, pacctosHmne OT ocu Tpybbl 4O MOBEPXHOCTU 3EMIU, M.
Tabnuuya B.6 - TennonpoBOAHOCTbL rPyHTa

CpeaHss Becosoe KoadpdpumeHT
Bupg rpyHTa | MNOTHOCTb, | BRarocofepXaHu | TeNonpoBOAHOCT

kr/ m> e rpyHTa, % un, Bt/(M°C)
MNecok 1480 4 0,86
1600 5 1,11
15 1,92
23,8 1,92
CyrnnHok 1100 8 0,71
15 0,9
1200 8 0,83
15 1,04
1300 8 0,98
15 1,2
8 1,12
1400 15 1,36
20 1,63
8 1,27
1500 15 1,56
20 1,86
1600 8 1,45
15 1,78
5 1,75
2000 10 2,56
11,5 2,68
MUHUCTBIN 8 0,72
1300 18 1,08
40 1,66
8 1,0
1500 18 1,46
40 2,0
1600 8 1,13
27 1,93

Pacuet Tpebyemon TOMWMHbI TEMSIOBOW W30MAUMM MO HOPMUPOBAHHOW MIIOTHOCTM
TEnmnoBOro NOToka B 3aBMCUMOCTM OT TEXHUYECKMX TpeboBaHUM MOXET BbINOSHATLCS B
ABYX BapunaHTax:

< —-L —-L

a) N0 HOPMAaTUBHbLIM FIMHENHbLIM MAOTHOCTSIM TEMSIOBOrO g MOTOKA U g, , 3a4aHHbIM
oTAEenbHO Ans nogawwero n obpaTtHoro Tpybonposoda, B 9TOM criyyae onpegensiercs
TOMLWMHA U3onauumn Ans Kaxkagoro Tpybornposoaa;

0) nNo cymmMapHOW HOPMAaTMBHOW JIMHENWHOM MNOTHOCTU TEMMOBOro MnoToka OT

—-L
nopatowero n obpatHoro Tpybonposoaa - g,, B 3TOM Cry4yae onpefensercs TornvHa

n3onauun, oguHakoBas onst obomx TpybonpoBoaos.
PacyeT TONWMHLI M30MSUMM MO HOPMATMBHBLIM JIMHEWHbLIM MAOTHOCTSIM TENSI0BOro

-L -L
NnoTOKa, 3aJaHHbIM OTAEeNbHO ANA Mofdalrowero - g W obpaTHoro - ¢, TpybGonpoBoAoB

BbINOMHSAETCA B crieaytoLLei nocrnenoBaTenbHOCTY.
Ha nepBoM aTane paccunTbiBalOT TEMnepaTtypy B kaHane no gpopmyrne
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tra = tn + Kot + 08 ) R * Bep) (B.41)

3ateM Onga kaxgoro TpybonpoBoaa BblMMCNATCS 3HadeHus InB1  um InB2 no
dopmynam:

toi
In By = 27N, _’“_Lm_ﬂ—}ztﬁ
4 ; (B.42)

-4
In By = 21, _igz_im —Ré
1 ; (B.43)

roe NnpubnumxkeHHble 3HaYeHnsa RH U RE, NpUHUMatoTes no Tabnuue B.3.

Hanee, nocne Bbluncnenns B1 n B2, no cdopmyne (B.20) paccuntbiBaloT Tpebyemble
TOMNWMHBI M30NAUMKM ANna nogatuwero u obpatHoro TpybonpoBoaos, obecnevyvBatolLme
HOpPMaTUBHbIE NIMHENHbIE NOTEPU Tenna:

_dy(3;-))

1) Gt )
2 I
2

2
PacyeT TOnwWMHbI n3onsuMmn nogatollero n obpaTHoro Tpy6onpoBoAOB MO CyMMapHOWM
o o o -L
HOPMaTMBHOW  NMHEWHOW NMOTHOCTM TEnnoBOro MnoToka - q,, BT/M, BbinonHseTcs

MeTOAO0M nocrieaoBaTesbHbIX NpubnmkeHnn (Metogom nogdopa).

Ha nepBom aTane 3agatoTcst HaYarnbHbIM 3HAYEHNEM TOSMLWMUHBI M30MSUNnN sU31 = 5132 =
50, oguHakoBon Ana nogawowero n obpaTtHoro Tpybonposoaos, U no dgopmynam (B.36)-
(B.39) paccuuTbiBatOT TemnepaTtypy B kaHane. 3atem no dopmyne (B.35) Bblumncnsior
CYMMAapHYIO NMMHENHYI0 NNIOTHOCTb TEMMOBOro NOTOKA qf; .

[MonyyeHHoe pacyeTHOe 3Ha4YeHue CpaBHUBAOT C HOPMATUBHOW JIMHEMHOW NSIOTHOCTLIO
TennoBoro noTtoka no Tabnuuam 8, 9.

Ha BTOpoM aTane yBenuumMBaloT UAN YMEHbLUAKT TOMLWMHY U30MSLMM B 3aBUCUMOCTH
OT pea3ynbTarta CPaBHEHUS M MOBTOPSOT pacyeT B TOW e nocrnegoBaTenibHOCTU A0
MONy4eHMs HOBOTO PACYETHOIO 3HAYEHUS - qf, .

PacueTt NOBTOPAKOT OO0 TeX MNop, MNOKa pacyeTHoe 3HayYeHune MJI0OTHOCTU TEenjioBoro
-L
NOTOKa - qiz 6yﬂ,eT oTSiIn4aTbCA OT HOPMAaTUBHOIO 3HAY€HUA - g, Ha 3aaHHYIO CTENEHb

TOYHOCTM pacyeTa, Hanpumep, He 6onee, 4em Ha 1%. [locnegHee 3HaveHue 3§l
NPYHUMAETCA B Ka4yecTBE pacYeTHOW TOMLWMHbBI TEMSIOBON M30MAUMU ANs NoJatowero u
obpaTHoro TpybonpoBOAOB.

Mpu pacyeTe TENnOBOW M3ONAUMM OBYXTPYOHbIX TEMMOBLIX CETEN B HEMNPOXOAHbIX
KaHanax pacyeTHyl TemnepaTtypy TennoHOCUTENA B NoJalwwux U obpaTHbIX
TpybonpoBogax npuHMMatoT no Tabnuue B.5.

PacyeTHyto TemnepaTypy HapyXHOW cpeabl NPUMHMMAlOT pPaBHOW CpeaHEero4oBOM
TemnepaType rpyHTa Ha rnybuHe 3anoxeHns Tpybonposoaa.

KoadhdpunumneHT gononHuTenbHbIX TENNOBLIX NOTEPb K Npu pacyeTe TONWWHbI N30Naumun
No HOPMUPOBAHHOM NSIOTHOCTM TEMNIOBOrO NOTOKA NPMHMMAaETCS paBHbIM 1.

Mpn paccTossHMM OT NMOBEPXHOCTU rPyHTa OO0 NepekpbiTusa kaHana 0,7 M 1 MeHee 3a
pacyeTHyl0 TemnepaTtypy HapyXHOW cpedbl OOSPKHA NPUMHMMATbCH Ta Xe TemnepaTtypa
HapY>XHOro BO3a4yxa, Y4To 1 Npy HaA3eMHOW NPOKaake.

B.3.3 Nop3emHana 6eckaHanbHas Nnpoknagka

Tennosble noTepu TpybONPOBOAOB ABYXTPYOHbIX TEMNMoBbIX ceTen OeckaHanbHOW
NPOKMNaaKW, PacnorfioXXeHHbIX B FPyHTE Ha OAMHAKOBOM PACCTOSIHUM OT MOBEPXHOCTU 0
ocu Tpy6 H, m, onpeagenstoTca no gopmynam

6wsl
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1 (Gt ~t)(Re + BiE) ~ (a2 ~ 1) R -

g1 I X vyl E \_ p2
(Rig1 + Rrpl)(RIﬁQ ¥ Rrp?) Ky : (B.44)
a]_ _ (g2 _zx)(Rxfsl % erfp]) ~(ts1 %) Ry
72 = I sepl : 2
(Rig2 + Rxl'cpﬂ(‘qml " Rrr'rpl) - Rj : (B.45)
L L L
g2 =49 * @2 ' (B.46)

roe RS, - TEPMUYECKOE COMPOTUBIIEHME rPyHTa Npu BGeckaHansHow npoknaake, m°C/BT,
onpegensaeTcda no opmyne

> 2
RE = m[22 . 2H)
27r)»,.p d d
; (B.47)
roe d - HapyxHbli guameTp u3onmMpoBaHHOro Tpybonposoaa, M; nogatowero - di,

obpaTHoro - dz;

AFp - TENNONPOBOAHOCTL rpyHTa, BT/(M °C);

H - rnybuHa 3anoxeHus (pacctosiHne oT ocu Tpyd A0 NOBEPXHOCTU 3EMIN), M;

RO - Tepmunyeckoe conpoTusBneHne, obycrnoBrieHHoe TeNSoBbIM B3anMoL4eNCTBUEM
AByx Tpy0, m °C/BT, onpegensieTca u3 BblpaKeHus
2
2H
&2

- (B.48)

In, 1+
RD=

roe K1,2 - pacctosHna mexay ocamm Tpyb no ropusoHTanu, m.

OcTanbHble 3HaveHnsa BenuuuH B (B.44), (B.45) Te xe, uto 1 B dopmyne (B.37) ans
KaHarnbHOW NPOKnaaKu.

Tak xe, KaKk npu npoknagke ABYXTPYOHbIX TEMMOBbIX CETEW B MPOXOAHbIX KaHanax
pacyeT Tpebyemon TOMWMHbI TEMMOBOM W30NAUUM MO HOPMWUPOBAHHOM MIIOTHOCTU
TENSIOBOr0 MOTOKA B 3aBUCMMOCTM OT TEXHUYECKMX TPEOOBaHMIN MOXET BbIMOMHATLCA B
ABYX BapuaHTax:

o o -L -L
a) no HOpMaTMBHbIM 3HaYE€HUAM JTIMHEWHOU NJIOTHOCTU TEemnnoBOro noToka g, W q,,

3aflaHHbIM OTAENbHO Ang nogarowero n obpaTHoro Tpyb6onpoBoaOs;
0) nNno cymMmapHOMW HOPMAaTMBHOM JMHEWHOW MNOTHOCTU TENnoBOro MnoToka oOT

nogatowiero n obpaTtHoro TpybonpoBoaoB - aiLz.

dy + 2851 _ 2PN [ b1~ ~F5 Ry _ s
Bl gk 7L fant
1 B .l 9 ; (B.49)
% dl + 281432 - 275)\m2)\rp Ly iy ‘(?ILRO B prz
42 Arp ™ A2 7 . (B.50)
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_di + 20,y g, = 32% 20w

5 2
Onpepenve ¢ nomowbto (B.49), (B.50) 3HaveHus % n “ ,

BbIYMCNAKT TOSMWMHbI U30MAUMN TaK Xe, Kak U ONs KaHanbHOW MpoKnagku B pasgene
B.3.2.

PacyeT TONWMHBI M3onaumm nogarowero n obpatHoro TpybonpoBO4OB ABYXTPYOHbIX
TennoBbix ceTen 6GeckaHanbHOW MPOKMAAKM MO CyMMapHOM HOPMaTUBHOW FMHENHOW

—-L
MMAOTHOCTU TEMnoBOro MOTOKa gq,, BT/M, BbINOMHAETCA MeToAOM mMocrenoBaTenbHbIX
npnénmxkeHun (Metogom nogbopa).
Ha nepBom aTane 3agatoTcs HavarnbHbIM 3HaYeHneM TONWMHBI n3onauumn s n3 1 = s n3
2 = 80, ognHakoBoW AOnsi nogarowiero u obpatHoro TpybonpoBodoB, M MO opmyram
(B.44)-(B.46) paccunTbiBatOT CYMMapHYIO NMMHENHYIO NNOTHOCTb TEMMOBOro NOTOKA qf; .

lMNony4yeHHoe pacyeTHOe 3HavYeHWe CpaBHUBAKOT C HOPMATUBHOM NIMHENHOW MIOTHOCTLIO
-L
TEensIoBOro noToka g, (no Tabnuuam 11, 12).
Ha BTOpoM aTane yBenuumBalT UMW YMEHbLUAKT TOSMWMHY M30M[LUMM B 3aBMCUMOCTU

OT pesynbTaTa CpaBHEHWS M MOBTOPSIOT pacyeT B TOW e nocrenoBaTerlbHOCTM [0
MOMy4eHUsi HOBOTO PacYETHOrO 3HAYEHUS f, .

PacueTt NOBTOPAKOT OO0 TeX Mop, MOKa pacyeTHOe 3HadeHue nNOoTHOCTU TensioBoro
-L
NMOTOKa 6y):|,eT oTnn4yaTbCAd OT HOPMAaTMBHOIO 3HaYeHUA ¢, Ha 3afdaHHYK0 CTENeHb

TOYHOCTM pacyeTa, Hanpumep, He 6onee, 4em Ha 1%. [locnegHee 3HaveHue 3§l
NpUHMMaeTCs B Ka4eCTBE pacYeTHOW TOMLUMHbLI TENMOBOW M30MSUMM ANS NOAaloLWwero u
obpaTtHoro TpybonpoBOAOB.

PacyeTHble napameTpbl TENSIOHOCUTENSI U HApY)XHOW cpedbl ANs pacyeTa M3onsauuu
Tpy6onpoBoaoB ABYXTPYOHbIX TEMMOBLIX ceTen BeckaHanbHOW NMPOKNagku NPUHUMaTCA
TaKUMM e, Kak U B HENPOXOAHbIX KaHanax.

MpunoxeHune I'
(pekomeHayemoe)
Tabnwuua .1 - NMpeaenbHbIe TOMWMWHBbI TENNTON3ONALUMOHHbIX KOHCTPYKUMW Ans
obopyaoBaHusa u TpybonposoaoB

Hapy>xHbin Cnocob npoknagku Tpybonposoaa
anameTp, Haa3eMHbIN B TOHHEeNe B HEMPOXOAHOM
MM KaHane
MpepenbHas TonwmHa TeNIOM30NALNOHHOIO CNosi, MM, Npu
TemnepaType, °C
19 n Hnuxe 20n 19 n Hnxe 20n po 150 151 nmn
bonee oonee BKJT. bonee
18 80 80 80 80 50 60
25 120 120 100 100 60 80
32 140 140 120 100 80 100
45 140 140 120 100 80 100
57 150 150 140 120 90 120
76 160 160 160 140 90 140
89 180 170 180 160 100 140
108 180 180 180 160 100 160
133 200 200 180 160 100 160
159 220 220 200 160 120 180
219 230 230 200 180 120 200
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273 240 230 220 180 120 200
325 240 240 240 200 120 200
377 260 240 260 200 120 200
426 280 250 280 220 140 220
476 300 250 300 220 140 220
530 320 260 320 220 140 220
630 320 280 320 240 140 220
720 320 280 320 240 140 220
820 320 300 320 240 140 220
920 320 300 320 260 140 220
1020 n 320 320 320 260 140 220
bonee
MpumeyvaHus
1 Ana TpybonpoBOAOB, PacrnofoXeHHbIX B KaHanax, TOMWMHA U30Nsuun ykasaHa
ANs NONMOXWUTENbHbIX  TemnepaTyp  TpaHCnopTupyemblx  Belwects.  [ns
TpybonpoBoAOB C OTpuUaTENbHBIMM TeMnepaTypaMmn TPaHCNOPTUPYEMbIX BeELLECTB
npenenbHble TOMWMHBI criegyeT MpuMHMMaTb TakMMK Xe, Kak Npu npoknagke B
TOHHEenNsX.
2 B cnyvae, ecnu pacyeTHasa TonuwMHa msonauumn Gonblle npenenbHou, cneagyet
npuHMMaTb 6onee aPdeKTUBHbIA TEMNOU3ONSALMOHHBIN MaTtepuan n orpaHNYnTbLCA
npegenbHOM TOSWMHON TenmnoBOW W3onAuMu, ecrniv 3TO AONYCTMMO MO YCIOBUAM
TEXHONOrMYecKoro npouecca.

Mpunoxexnue O
(cnpaBo4HoE)
OnpepgeneHne TONWWHLI N 06beMa TENNOU3ONSALUNOHHBIX U3AENUA U3 YNNOTHAIOLNXCA
matepuanos [0.1 TonwuHy TennousonauuoOHHONo U3genua  n3  YNroTHAKLWMXCA
MaTtepuasnoB 0 YCTAHOBKM Ha U30SIMPYyeMY0 NOBEPXHOCTb crieayeT onpenensatb C y4eToM
KoappuumeHTa ynnotHeHus Kc no dpopmynam:
ANs UMNNHOPUYECKOM MOBEPXHOCTHN

+
& = 8K, d+o
d+28, (8.1
ANsi NIOCKOW NOBEPXHOCTY
82 = 8Kc, (4.2)

roe 51, §2- TonwmHa Tennou3onAUMOHHOINO M34enus 4O YCTaHOBKM Ha M30NUPYEMYHo
NOBEPXHOCTb (6€3 ynnoTHEHUS), M; & - pacHeTHasa TOMWMUHA TENNTOM30NALNOHHOIO Crnos ¢
YNNOTHEHMEM B KOHCTPYKUMU, M; d - HApyXHbI gnameTp nu3onmpyemoro obopynoBaHus,
Tpybonposoga, M; KcC - KO3(MOUUMEHT YNIOTHEHUA TENMNOU3O0NALMOHHBLIX W3AENUHN,
npuHMMaemsin no Tabnuue [.1.
MpnmeyaHus
d+8

1 B crnydae, ecnu B coopmyne (0.1) npousseneHne @ * 28 MeHblue eavHMLBI, OHO
OO0JTDKHO NPUHUMATBLCHA paBHbIM eAnHULE.

2 [lpy MHOroCroMHOM W30MAUMM TOMWMHY U3genus OO0 ero YnnoTHeHus cregyet
onpeaenaTb OTAENbHO ANA Kaxgoro cros. Npu onpegeneHun TomMWMHbI NOCneayoLwero
TEeNNon3oNsaLMOHHOIO Cros 3a HapyxHbl agnameTtp (d) npuHuUMaroT gnameTp MU3onaumm
npeablayLwero cros.

3 O6bem TenNOU3ONSAUMOHHBIX W3OeNUA N3  YNNOTHAKLWMXCA MaTepuanos Ans
TEnnounsossaUMOHHOro Crios Ao YNroTHEHUA criegyeT onpeaensTtb no gopmyrne

V = ViKc, a.3)
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OO0 "TMNK HeoCTtpom" - n30naLmMa U3 BCNEHEHHOro NoNMaTuneHa, ten. +7 (495) 739-53-53

rae V - 06beM TennonsonaLMOHHOro MaTepuana unu n3aenus o yrnnoTHeHus, m°;
Vi - 06bem TennonsonsaunmoHHOro Matepuana unm u3gennst B KOHCTPYKUMM C Y4ETOM

YNMOTHEHUs!, M.

Tabnuua 1.1
TennonsonaumMoHHble MaTepuarnsl U n3genus KoadbdpumumneHT
ynnoTHeHus, Kc
MaTbl MMHepanoBaTHbIE NPOLUNBHbLIE CXKMMAEMOCTbIO HE 1,2
6onee 55%
MaTbl MMHeparnoBaTHble PYSIOHNPOBaHHbIE CKMMAEMOCTbLIO He 1,35-1,2
6onee 55%
MaTbl 1 XONCTbl N3 CynepTOHKOro 6a3anbTOBOro BOSIOKHA Npu
yknagke Ha TpybonpoBonbl 1 060pyaoBaHME YCNOBHbBIM
NPOXOAOM, MM:
Oy<800 npw cpeaHen NNoTHOCTH 23 Kr/ m® 3,0
To xe, npu cpegHen nnoTHoctn 50-60 kr/ m® 1,5
Oy>800 npw cpeaHen NNoTHOCTH 23 Kr/ m® 2,0
To xe, npu cpeaHeit NnoTHocTn 50-60 Kr/m® 1,5
W3penuna BepTukanbHO-CrioncTble (namenna-maTbl), MaTbl NPOLUMBHbIE
roopmMpoBaHHOM CTPYKTYPbl U3 CTEKIMSAHHOIO BOSIOKHA U KAMEHHOW BaTbl
CXKMMaEeMOCTbIO:
He 6onee 30% | 1,0-1,1
MaTbl pynoHMpOBaHHbIE N3 CTEKMSIHHOIO LUTaNesbHOro BOSIOKHA CXXMMAEMOCTbIO:
He 6onee 55% 1,4-1,6
55-70% 1,6-2,6
6onee 70% 2,6-3,6
MNUTLI MMHEPANOBaTHbIE HA CUHTETUYECKOM CBSA3YIOLLEM MapKK
35, 50 15
75 1,2
100 1,1
125 1,05
MNUTbI N3 CTEKNAHHOIO LUTANENbHOrO BONOKHA MapKMU:
M-30 1,1
M-15, M-17 v N-20 1,2
lMecok nepnuTOBLIN BCryYeHHbIM Menkui mapku 75, 100, 150 5
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