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HacTosilme cTpouTenbHble HOpMbI M MpaBuna crnegyeT cobnogate Npy NPOEKTUPOBAHMU TEMMOBOW U30MSLMM
Hapy)XHOM NoBepxHOCTM obopyaoBaHus, TpyboONpoBOAOB M BO3AYXOBOAOB B 34aHMSIX, COOPYXEHUSX U HapPyXKHbIX
yCTaHOBKax C TemrnepaTypomn cogepxalimxcs B HUX Bewects oT muHyc 180 go 600°C.

Hactoawue HOpMbI He pacnpoCTPaHslOTCH Ha MPOEKTMPOBAHME TEMMOBOM M3onsauuM  0o6opynoBaHUS
TpybONpoBOAOB, COAepXalMx W TPaHCMOPTUPYHOLWMX B3pblBYaTble BELLECTBa, W30TEPMUYECKMX XPaHWUIMLL
CKWKEHHBbIX TasoB, 30aHWA UM MOMELLEHWIA Ans MPOM3BOACTBA W XPaHEHUS B3pbiBYaTbIX BELLUECTB, aTOMHbIX
3MEeKTPOCTaHLMIA U YCTaHOBOK.

1. OBLLUME NOJTOXEHNA

1.1. [lna TennoBou nsonsaumMm obopynoBaHus, TpybonpoBodoB M BO34yXOBOAOB, Kak NpaBuIio, creagyeT NpUMeHsTb
NOMHOCOOPHbIE UNN KOMMMEKTHbIE KOHCTPYKLIMU 3aBOLCKOrO U3roTOBMEHMWS, a Takke Tpybbl C TEnnoBon usonsiuuen
MOSHOW 3aBOACKOM FOTOBHOCTW.

1.2. Ons TpyOonpoBOAOB TEMMOBLIX CETEW, BKMNOYas apmaTypy, (riaHUEBble COEOUHEHUSI M KOMMEHCATOpbI,
TENnoByl usonauu HeobxodAMMo npegycmaTpuBaTb HE3aBUCMMO OT TemnepaTtypbl TENMOHOCMTENs M cnocobos
NPOKMaaKu.



[nga obpaTtHbix TPyGONpPOBOAOB TEMMOBbLIX CETEN NpU Dy < 200 mm, npoknagbiBaeMbIX B NOMELLEHUSIX,

TENMOBOW MOTOK OT KOTOPbIX MCNOMb3yeTcs ANt OTOMMEHMs NOMELLEHWI, a Takke KOHAeHCaTonpoBOaoB npu copoce
KOH[EeHcaTa B KaHanusauuio, TEMNMOBYIO M30MALMIO [oNyCcKaeTcsa He npeaycmaTtpuBaTh. MNpy TEXHUKO-9KOHOMUYECKOM
o60oCcHOBaHMK foMNyckaeTcs NpoKnaabiBaTe KOHAEHCATHbIE ceTy 6e3 TENNOBOM N30NSLUN.

1.3. Apmatypy, ¢raHueBble COEAMHEHUs, FIOKW, KOMMEeHcaTopbl CriedyeT W30nMpoBaTb, €Cnv M30NMUpyeTcs
obopynoBaHue unm TpybonpoBos, Ha KOTOPOM OHU YCTaHOBMEHBI.

1.4. Mpn NpoekTUpoBaHUN HeobGxoouMo Takke cobnogatb TpeboBaHMsA K TEnnoBOM M3oNauMKM, codepalinecs B
APYrMx HOPMaTUBHbIX JOKYMEHTaX, YyTBEPXKOEHHbIX UMK cornacoBaHHbIX ¢ FoccTpoem Poccum.

2. TPEBOBAHUA
K TEMJTOUN3OJTALUMOHHBIM KOHCTPYKLNAM,
N3AENTNAM N MATEPUANAM

2.1. TennousonsiLMoHHbIE KOHCTPYKLUKM criegyeT npegycMmaTpuBaTh U3 criefyoLmx 3rIeMeHTOB:
TENMON30NSILMOHHOTIO Crlos;

apMUPYIOLLMX U KPENEXHbIX AeTanen;

Napom3onsILMOHHOIO Cos;

MOKPOBHOIO CrOS.

3awmTHoe NOKpbITNE Msonmpyemoﬁl NOBEPXHOCTN OT KOppo3un He BXOAWUT B COCTaB TENON30NALNOHHON
KOHCTPYKLUMNN.

2.2. B TennonsonsaumMoHHON KOHCTPYKLMM Napoun3OnsLMOHHbBIN CROW criegyeT npegycmaTpuBaTb Npu Temnepartype
n30nMpyemom noBepxHocTn Hmxke 12°C. HeobxoauMOCTb YCTPOMCTBA NAapOM30NSALMOHHOIO Crios Npu TemnepaType ot
12 po 20°C onpepensieTca pac4yeTom.

2.3. [na TennousonsuMoHHOro crnosi obopyaoBaHust M TpyGOMpPOBOAOB C TMONOXUTENbHBIMKU TeMMepaTypamm
cogepXalmuxcs B HMX BELECTB Ans BCeX CrnocobOB NpPOKNadoK, kpome GeckaHanbHoOW, cregyeT MNpUMEHSTb

MaTtepuanbl 1 U3genust Co cpeaHen NnoTHocTbi He Bonee 400 |<r/|v|3 N TennonpoBoaHoCTb0 He 6onee 0,07 Bt/ (m
°C) (npn Temnepatype 25°C ¥ BRa@XHOCTW, YKa3aHHOW B COOTBETCTBYIOLUMX FOCYAApPCTBEHHBLIX CTaHAapTax WU
TEXHWYECKMX YCINOBUAX Ha MaTepuansl U nsgenus). JonyckaeTcss NPpUMEHEHWE LUHYPOB acbecToBbIX AN U30nsauum
TpybonpoBOAOB YCNOBHBIM NPOX0A0M A0 50 MM BKIMHOYUTENBHO.

[na n3onaumm noBepxHocTen ¢ TemnepaTypon Boiwe 400°C B kayecTBe NEpBOro Crosi 4ONycKaeTcs NpUMEHEHne
n3genui ¢ TennonpoBogHocTbo 6onee 0,07 Bt/(m -°C).

2.4. Ons TennousonsiuMoHHOro crnosi oGopydoBaHWs M TPyGOMpPOBOAOB C OTpULATENbHLIMU TeMmnepaTypamu

. 3
cnegyeT NPUMEHsITb TENMOM3OMSLMOHHBIE MaTepuansl U U3genust Co CpefHen MroTHOCTb He Gonee 200 kr/m wm
pac4eTHOWN TENSIONPOBOAHOCTLIO B KOHCTPYKUMK He 6onee 0,07 Bt/ (m -°C).

MpumeyaHne. lMpu BbIGOpEe TENMOU3OMSALMOHHOW KOHCTPYKUMM MOBEPXHOCTU C Temnepatypon oT 19 go 0°C

crneayeT OTHOCUTb K MOBEPXHOCTAM C oTpuUaTeslbHbIMMU TEMNepaTypamMmu.

2.5. Yncno cnoeB napousonsiLMOHHOTO MaTepuana B TEeMnmou3omnsUMOHHBIX KOHCTPYKUMSX Ans obopynoBaHus u
TpybOoNpoBOAOB C OTpUUATENbHBIMK TEMIEpaTypaMn CoaepXKalLMXCsl B HUX BELLECTB NpvBedeHo B Tabn. 1.



Tabnvua 1

Yuncno cnoes Nnapoms3onsaunuoHHOro Matepuana npu
pasnu4yHbIX TEMNepaTypax U3o0MpyemMor NOBEPXHOCTU U
Mapon3onaunoHHbin | TonwmHa, | Cpokax aKcnnyaTaumm Tennomn3onALUMOHHON KOHCTPYKLMK
mMaTtepuan MM
OT MUHYC OT MUHYC 61 0o | HWxe MnHyc100°C
60 po 19°C MuHyc 100°C
8netr | 12net | 8ner | 12 net 8 net 12 net
MonuatnneHoBas 0,15-0,2 2 2 2 2 3 -
nneHka, 0,21-0,3 1 2 2 2 2 3
FOCT 10354-82 0,31-0,5 1 1 1 1 2 2
donbra 0,06-0,1 1 2 2 2 2 2
antomuHmeBasi, TOCT
618-73
M3on, 2 1 2 2 2 2 2
FOCT 10296-79
Py6epoug, 1 3 - - - - -
FOCT 10923-82 1,5 2 3 3 - - -

Mpumevanusa: 1. [lonyckaeTcsa  3amMeHa  MNEHKM  MNOMUITUNEHOBOW  Ha  MIEHKY
nonuenHUNGyTUpanbHyto kneswyto no FOCT 9438-85; neHTy NONUBUHUNXIIOPUAHYIO NIUMKYHO MO
TY 6-19-103-78, TY 102-320-82; nneHKy nonuatuneHoByo TepmoycagoyHyto no NOCT 25951-
83 ¢ cobnogeHneM TOSLLMH, YKa3aHHbIX B Tabnuue.

2. [onyckaetca npumeHeHve Opyrux MaTtepuanos, obecneyvBalonX  YpPOBEHb
COMNPOTUBIIEHNSI NAPONPOHNLIAHUIO HE HIDKE, YeM Y MpUBEAEHHbIX B TabnuLe.

[ns matepmanoB C 3aKpbITOM MOPUCTOCTBIO, UMEKLLMX KOI(ULMEHT NAPONPOHNLIAEMOCTH
meHee 0,1 mr/ (m - 4 - T1a), BO BCex crny4vasix NPMHUMAaETCa OOMH NapOU30SALNOHHBIN cron. [MNpu
NPUMEHEHUN 3aNTMBOYHOMO NEHOMNONMypeTaHa Napoun3oNALMOHHEIA CIOW He yCTaHaBNMBaETCS.

LWBbl Napoun3onsuMOHHOrO Crnos AOMKHbl OblTe repMeTUsMpoBaHbl; Mpu  TemnepaType
N30MMpyeMor MOBEPXHOCTU Hmxe MUHyc 60°C cnegyeTt Takke Npou3BOAUTH repMeTusaumto
LLIBOB MOKPOBHOIO CMNOSi repMeTUKaMU Unu NIEeHOYHbIMW KNeaLWwnuMmncs Matepmanamm.

B KOHCTpyKUMSIX He crefyeT NMPUMEHATb MeTannuyeckMe KpenexHble aetanu, npoxogswiue
Yepes BCHO TOSILUMHY TEMNOU30NSALMOHHOIO crosi. KpenexHble AeTanu Unu ux vactu crnepyet
npegycMmaTtpmeaTth U3 MaTepuaroB C TEMMONPOBOAHOCTLIO He Gonee 0,23 BT/(m -°C).

,D,epeB'ilHHble KpeneXxXHble aetann OOJIKHbI ObITb O6pa60TaHbI aHTucenTn4eCknMm coCctaBOM.
CranbHble YacTtu KpeneXHbIX aetanew AomkHbl ObITb OKpaLleHbl 6I/ITyMHbIM J1TaKoOM.

2.6. [Ina Tennous3onsaunmoHHOro crosi TpybonpoBOAOB C MOSMOXUTENbHOW Temnepatypon npu 6GeckaHanbHOM

. 3
npoknagke cnegyeT NPUMEHATb MaTepuanbl CO cpeaHelt NoTHOCTb He 6onee 600 kr/M 1M TENNONPOBOAHOCTLIO He
6onee 0,13 Bt/(m -°C) npm Temnepatype matepuana 20°C u BRaXHOCTM, YKa3aHHOW B COOTBETCTBYHLLNX

rocygapCTBEeHHbIX CTaHOapTax Unn TeXHN4YeCKnX yCcrnoBuax.

KoHCTpyKUMsl TennoBo msonsauum Tpy6onpoBoaoBs Npu GeckaHanbHOM Npoknagke AomkHa o6nagaTte NPOYHOCTLIO

Ha cxaTtune He meHee 0,4 Mla.

TeI'IJ'IOByIO n3onauuto pr6OI'IpOBO£I,OB, npegHa3Ha4YeHHbIX AanAa OeckaHanbHON NpoKnaaku, cnenyet BbINOJIHATL B

3aBOACKUX YyCINOBUAX.



2.7. Pac4yeTHble XxapakTepuCTUKM TEnrou3onsAUMOHHbLIX MaTepuanoB W U3genui crnegyet nNpuHUMaTb Mo
CMNpaBOYHbIM MPUAOXKEHNAM 1 1 2.

2.8. TennousonsiuMoHHbIE KOHCTPYKLMKM criegyeT npegycmaTpuBaTh U3 maTepuarnos, obecneyvBatoLmx:

TENoBOM MOTOK yepeld Mn30/IMpoBaHHbIE MNMOBEPXHOCTU O60py,D,OBaHI/I$| n pr6OI'IPOBO,D,OB cornacHo 3agaHHoOMy
TEXHOJTIOrM4YeCkoMy pexnmy nnum HOpMVIpOBaHHOVI NJIOTHOCTU TENJ1I0BOro NOTOKa,

UCKN4YeHne BblaENEHNA B Mnpouecce J3KcrnyaTtauun BpeaHblX, noXapoonacHbIX U B3pbiBOOMACHbLIX, HEMNPUATHO
NaxHyLWunx BeLlecTB B KONMM4ecTBax, npesblillakoWnX npegesibHoO A4onyCTUMbIE KOHLUEHTpaLUnn;

NCKNno4YeHne BblaeneHnd B npouecce aKkcniyartaumn 60ﬂe3HeTBoprIX 6aKTele7|, BUPYCOB U I'pM6KOB.

2.9. CbeMHble TEMMOU30MSAUMOHHbIE KOHCTPYKUMU [OIMKHbI NPUMEHATLCS AN M30MsUMU MoKoB, (hraHLeBbIX
COoeVHEHUIA, apMaTypbl, CanbHUKOBBLIX U CUbGOHHBLIX KOMINEHcaTopoB TPy6oNpoBoAoB, a Takke B MECTaxX U3MepPeHI
1 NPOBEPKM COCTOSIHUSI U30NNPYEMbIX MOBEPXHOCTEN.

2.10. MNpumeHeHMe 3ackbiNHOW U3onsauuM TpyGONPOBOAOB NpU NMOA3EMHOM NpoKnadke B KaHanax u 6eckaHanbHO He
AonycKaeTcs.

211. Ona TtennoBon u3onaumum obopygoBaHuss u  TpyOOMpOBOAOB, COAEpXallMX BELLECTBa, SBMSHOLIMECH
aKTMBHbIMW OKUCIIUTENSAMW, He criegyeT NPUMEHSATb MaTtepuarnbl CaMOBO3ropaloliMecs U M3MeHslme (U3nKo-
XUMUYeCKMe, B TOM YUCre B3PbIBO- U MOXapoonacHbIe CBONCTBA NPU KOHTaKTE C HUMM.

2.12. Ina obopynoBaHus 1 TpyGonpoBOAOB, NOABEPratoLLMXCa yaapHbIM BO3OEeNCTBUSAM U BUOpauuun, He crieqyet
NPUMEHATb TENMNOU3ONSALMOHHbIE M3OENUsi HA OCHOBE MMWHEPArbHOM BaTbl W 3aCbIMHYK TEMNMOM3ONSALUOHHYO
KOHCTPYKLMIO.

2.13. [lns obopynoBaHusa u TpyOONpOBOAOB, YCTaHAaBNMBAEMbIX B Liexax ANs NPOM3BOACTBA M B 3OaHUSX ON1S
XPaHEeHUs1 MULLEBLIX MPOOYKTOB U XMMUKO-(hapMaLeBTUYECKMX TOBAPOB, crieayeT MPUMEHSITb Tenrou3onsaLMOHHbIE
MaTepuarnbl, He [OMyCKalLlMe 3arps3HEHUs OKpyxatoLlero Bo3gyxa. [1og MOKPOBHLIA CMON M3 HeMeTanmnmyeckux
mMaTepuanos B MOMELLEHMSX XpaHeHUs 1 nepepaboTku MULLEBbIX NPOAYKTOB cneayeT npegycMaTpuBaTth YCTaHOBKY
CETKM CTaNnbHOW M3 MPOBOSIOKM AUAMETPOM HEe MeHee 1 MM C syelikaMmy pa3mepom He 6onee 12x12 mm.

MpuMeHeHNe Tennou3ONSUUOHHbIX W3OEeNUA M3  MUHeparnbHOW BaTbl, 0a3anbTOBOrO WNU  CYNMepPTOHKOro
CTEKINOBOSIOKHa A0MyCcKaeTcsl TONbKO B OOKNaakax Co BCEX CTOPOH M3 CTEKMNSIHHOW WM KPEMHE3EMHOWM TKaHu U nof
MeTannMyeckum NoKPOBHbIM CITOEM.

2.14. MNepedveHb maTepmnanos, NPUMEHSEMbIX 4S5 NOKPOBHOIO CIosl, NpUBEAEH B PEKOMEHOYEMOM NMPUOXeHUn 3.

He ponyckaetcs npuMeHeHWe MeTannmMyeckmx MOKPOBHBbIX CIOEB MpYM NOA3EMHOW Mpoknagke TpybonpoBOAOB.
[MOKPOBHbLIN CNOWN N3 CTanu PyfOHHOW XONOAHOKATaHOM C NOSIMMEPHBIM MOKPbITUEM (MeTannonnacT) He gonyckaeTcs
NPUMEHATb B MECTaX, NOABEPXKEHHbIX MPSIMOMY BO3[ENCTBUIO COMHEYHbIX fyYen.

Mpy nNpUMMEHEHUMM HamMbINSEMOro MeHononuypeTaHa Ansg TpyOOnNpoBOAOB, MpPOKMNaAblBaeMbiXx B KaHanax,
[ONyCKaeTCHa MOKPOBHbIV CIIOW He nNpeaycmaTpuBaTh.

2.15. TennousonsuMoHHbIE KOHCTPYKLUMM M3 TOPIOYMX MaTepuarnoB He [omnyckaeTcsa npedycmaTtpueaTb O
obopyaoBaHus U TpyGONPOBOAOB, PACTIONOXKEHHbIX:

a) B 30aHuAX, Kpome 3gaHui IVa u V cTeneHer OrHeCTOMKOCTM, OOHO- U [BYXKBAPTUPHBIX XUMbIX JOMOB U
oxnakgaemMblX NOMELLEHUI XONoaNNbHUKOB;

6) B HapyXHbIX TEXHOMOTMYECKNX YCTAaHOBKAX, KPOME OTAESbHO CTOSALEro 060pyaoBaHus;
B) Ha 3CTakagax U ranepesix npu Hanu4mum kabenen n TpybonpoBoOAOB, TPAHCTIOPTUPYIOLLMX FOploYMe BELLECTBA.
Mpu aTOM JonyckaeTcs NPUMEHEHME U3 FOPIOYMX MaTepuasnos:

napon3oNiALUMOHHOIO Crios TOMLUMHON He bonee 2 MM;



CNosi OKpaCKW Uy NIeHKM TonwunHon He 6onee 0,4 Mm;

MOKPOBHOIO Criosi Tpy6onpoBOAOB, PACMONMOXKEHHbIX B TEXHUYECKUX MOABASbHbIX 3TaXax W MoAMnonbsax C BbIXOAOM
TONbKO Hapyxy B 3gaHuax | u Il cteneHen OrHeCTOMKOCTM MpU YCTPOWCTBE BCTABOK ASIMHONW 3 M M3 HEroprumx
maTepuanos He MeHee 4YeM Yepes 30 M AnuHbl Tpybonposoaa;

TENNOU3ONSALMOHHOIO CIos U3 3aNMBOYHONO NEHOMONMypeTaHa Npu NOKPOBHOM CrO€ M3 OLMHKOBAHHOW CTanu ans
annapatoB U TpybonpoBOOOB, CoOAEpXaLLMX FOploYMe BeLlecTBa C TeMnepatypoit MUHYC 40°C 1 HUXe B HapyXHbIX
TEXHOMOrM4YeCKMX yCTaHOBKaXx.

MMOKPOBHbIV CMOWM M3 TPYOHOrOPHOYUX MaTepuaroB, NPUMEHSIEMbIA ANsi HAPYXXHbIX TEXHOMOMMYECKUX YCTaHOBOK
BbICOTON 6 M 1 Oonee, AoMmkeH ObITb HA OCHOBE CTEKINOBOJIOKHA.

2.16. Ina TpybonpoBoaoOB HaA3eMHOWM NPOKNaAKM MpU NPUMEHEHUN TEMNMOU3ONSLNOHHBIX KOHCTPYKLMIA U3 FOPHOUNX
MaTtepuanos criegyeT npegycmaTpvBaTbh BCTaBKM ASIMHOW 3 M U3 HEroproumMx matepmanos He MeHee YyeM Yepe3 100 m
ONvHbl TpybonpoBoaa, y4acTKM TENNOU3ONSALUMOHHBIX KOHCTPYKLUMA M3 HEropruvMx MaTtepuanoB Ha pacCTOSIHAM He
MeHee 5 M OT TEXHONMOIrMYECKMX YCTaHOBOK, COAepXKaLLuX roptoyne rasbl U XUOKOCTU.

Mpu nepecevyeHnn TpyGonpoBoAOM NPOTUBOMNOXAPHOW Nperpadbl credyet npedycMaTpueaTb Tennom3onaLMoHHbIe
KOHCTPYKLMW U3 HETOPIOYMX MaTeprarnos B Npeaenax pasmepa npoTMBOMNOXapHON nperpagabl.

3. PACYET TEMNOBOW N30NALNN

3.1*. PacyeT TONWMWHbI TENNOU30NALMOHHOIO CNosi NPON3BOANTCS:

a) no HOpMI/IpOBaHHOIZ NIIOTHOCTU TEeNnNoBOro noToKa 4epe3d U30JIMpOoBaHHYH MNOBEPXHOCTb, KOTOPYK creayet
NPUHUMATb!

anst obopygoBaHuss M TpyOOMpoBOAOB C MOMOXWUTENbHBIMKW TeMrepaTtypamu, pachofiOKEHHbIX Ha OTKPbITOM
BO3ayxe, - No o0b6aA3aTenbHOMY NpUoXeHuo 4* (Tabn. 1, 2); pacnonoXeHHbIX B MOMELLEHUN, - N0 06s3aTenbHOMY
npunoxexuto 4* (tabn. 3, 4);

ansi obopynoBaHus 1 TpybonpoBoaoB C OTpULATENBHEIMU TEMMNepaTypamMu, pacrnosioXeHHbIX Ha OTKPLITOM BO34YXe,
- Mo obsa3aTenbLHOMY NPUNOXeHUo 5* (Tabn. 1); pacnonoXeHHbIX B NOMELLEHWW, - N0 06s3aTenbHOMY NPUIOXEHWIO 5*
(tabn. 2);

Onsi NaponpoBOAOB C KOHAEHCATOMPOBOAaMU MPU WX COBMECTHOW MPOKMafke B HEMPOXOAHLIX KaHamax - no
obszaTtenbHOMY NPUNOXKEHUIO 6;

ans TpybonpoBodoB ABYXTPYOHbIX BOASHBIX TEMMOBLIX CETEW NPV MPOKMagke B HENPOXOAHbIX KaHamax wu
noasemMHol 6eckaHanbHON Npoknagke - No 06a3aTenbHOMY NpuUNoXeHuo 7* (tabn. 1, 2).

I'Ile npoeKkTnposaHnn TENMOBOW M30MALUN AN TEXHOMOrMYECKUX pr60ﬂpOBOD,OB, npoKnaabiBaeMbIX B KaHanax u
GeckaHanbHo, HOPMbI MJIOTHOCTU TENJIOBOro NoToKa cneayet npuHnMmatb Kak and pr60ﬂpOBOﬂOB, npoKnagbiBaeMbIX
Ha OTKPbITOM BO34YyXe;

6) Nno 3agaHHOW BenM4YuHe TENSIOBOro NOTOKA;

B) MO 3adaHHOW BENWYMHE OXMaXAeHusi (HarpeBaHusl) BELLeCTBa, COXPaHSEMOrO B EMKOCTSX B Te4yeHue
onpeneneHHoro BpeMeHu;

r) No 3agaHHOMY CHVXKEHMIO (MOBbLILLEHNIO) TeMNEpPATYpPbl BELWLECTBA, TPaHCNOPTUPYyeEMOro Tpybonposogamu;
[) No 3agaHHOMY KONMMYeCTBY KOHEHCaTa B MaponpoBoaax;

e) no 3agaHHOMY BpEeMeHu nNpuoCTaHOBKU [OBWMXEHUA XKMOKOro BellectBa B pr60|‘IpOBO,D,aX B Uenax
npeaoTBpalleHnsa ero 3amep3aHuna Unm ysernm4eHnsa BA3KOCTH,



X) No TeMnepaType Ha NOBEPXHOCTM U30MALUKN, NpMHUMaemMon He 6onee °C:

Ona M30NMPYEMbIX MOBEPXHOCTEN, PaCMONIOXEHHbIX B paboyen unu oOCnyXMBaemow 30HEe MOMELLEHUA 1
copepXalux BeLlecTea:

TemnepaTypon Bbile 100°C..........cccccvviieeeeeeeeecieeeeee e, 45
TemnepaTyport 100°C M HUKE.........cccvvveeeeeee e, 35
TemnepaTypown BCMbILLKN NapoB He Bbiwe 45 °C......... 35

Onst U30NMpyeMbiX NOBEPXHOCTEN, PACMONIOXKEHHbIX Ha OTKPbLITOM Bo3gyxe B paboueit unm obcrnyxmBaemon 30He,
npu:

METarIMYECKOM MOKPOBHOM CIOE......ccoieeriaerieeiaaaeeaaennn 55
Onsa opyrux BUOOB NOKPOBHOIMO CIOS......ccueeveeereaaaeeaannnns 60

TemnepaTtypa Ha NOBEPXHOCTU TEMMOBON M30NSALMM TPYOONPOBOAOB, PacronoXeHHbIX 3a npegenamu paboyer nnm
06CnyXMBaeMoOWn 30HbI, HE [OIDKHA MpeBbIlAaTe TeMnepaTypHbIX NMpeaenoB NPYMEHEHWUS MaTepuanoB MOKPOBHOMO
crosi, Ho He BbiWwe 75°C;

3) C Uenblo NpefoTBPALLEHNs KOHZEHCALUMW BnarM U3 OKpyXKalollero Bo3gyxa Ha MOKPOBHOM Croe TenyoBOn
nsonsaumm obopygoBaHus M TpyOOMPOBOAOB, coAepXallMx BellecTBa C TeMrnepaTypoli Huxe TemnepaTypbl
oKpyXatowero Bo3gyxa. [aHHbIi pacyeT crnefyeT BbIMNOMHATb TOMBbKO ANS  M3OMMPYEMbIX MOBEPXHOCTEN,
pacnornoXeHHbIX B NMoMelleHun. PacyeTHas oTHocuTenbHasi BRaXHOCTb BO3dyxa MPUHMMAETCs B COOTBETCTBUM C
3afjlaHMeM Ha NpoeKkTupoBaHue, Ho He MeHee 60 %;

M) C Uenblo NPefoTBPALLEHNST KOHOEHCALUMM BNarm Ha BHYTPEHHUX MOBEPXHOCTSX OGBHEKTOB, TPAHCMOPTUPYHOLLMNX
razoobpasHble BeLLeCTBa, COAepallne BOAsiHbie Mapbl UMM BOAsiHblE Napbl W rasbl, KOTOpPbIE MPU PacTBOPEHUU B
CKOHZEHCMPOBABLUMNXCSA BOASIHLIX Mapax MOryT NPUBECTM K 06pa30BaHMI0 arpeCcCMBHBIX NPOAYKTOB.

3.2. TonwwuHa TENNOM3ONAUMOHHONO cnos ansg obopyaoBaHus U TpyboOMNpOBOAOB C  MOMOXUTEMbHLIMU
TemnepaTypamu onpefensieTcs ucxoas u3 ycrnoBwui, npuBeneHHbIx B noan. 3.1a-3.1x, 3.1, ana TpybonpoBodoB ¢
oTpuuaTenbHbIMKW TeMnepaTypamu - U3 ycnosui nogn. 3.1a-3.1r.

[ns nnockow NoBepXHOCTU M LUMNMUHAPUYECKNX OOBLEKTOB AMamMeTpoM 2 M ¥ Goree TornwuHa TennonsonsLuoHHOro
cros 5;; , M, onpegensietcs no dopmyre

akz‘?’*kﬁk- Ry =Ry —— - R, (1)
; e

roe - TENNONPOBOAHOCTL TEMOM30SIALMOHHOIO cros, onpegensiemas no nn. 2.7 n 3.11, Bt/(m -°C);
I's

. 2
Rk - TEPMUYECKOE COMPOTMBIEHNE TENNON3ONALMOHHON KOHCTPYKUMN, M  -°C/BT;
A . 2
¥ - conpoTuBreHve TennonepenaYn Tennon3onaLUMOHHON KOHCTPYKUMM, M -°C/BT;
o - KOAhPULMEHT TENOOTAAYM OT HAPYXHON NOBEPXHOCTU M30MSAUNN, MPUHUMAEMbIN NO

2
cnpaBoyHoMy npunoxeHuto 9, Bt/(m  -°C);

}Em - TepMUYECKOEe conpoTmBrieHne HEMEeTanMM4YecKom CTEHKN 06'beKTa, onpegendemoe no n. 3.3,

2
M -°C/BT.



Ona uunuHgpuyecknx O6BEKTOB AMAMETPOM MeHee 2 M TOMWMHA TENNOU30NSALMOHHOIO CMnosi OnpeaensieTcs no
copmyne

d
=—[5F -1 2
& =58~ (2)
InB=2ri |he =7, 1 (3)
" eu(d+0]1)
rme & = E - OTHOLUEHME Hapy>XHOro AnameTpa U3ONHALMOHHOMO Cros K HApYXHOMY AuameTpy U3onmpyemoro
06bekTa;

r - COMpOTUBMEHWEe Tennonepedayn Ha 1 M ANWHbL  TENNOU3OMSLMOHHOM  KOHCTPYKLUU

o LUUNMHOPUYECKUX OOBEKTOB AnameTpoM MeHee 2 M, (m-°C)/BT;

T - TepMu4yeckoe conpoTMBIEHME CTEHKN TpybonpoBoaa, onpeaensemoe no gopmyne (15);

d - HAPYXXHbIN gMamMeTp N30NpPyemMoro oobekTa, m.

BenuuunHbi R{of , M Tiaf B 3aBUCMMOCTU OT UCXOLHbIX YCIOBWI onpeaensioTcs no hopmMynam:

a) N0 HOPMUPOBAHHOW MOBEPXHOCTHOWM NIIOTHOCTM TENMOBOro NoToka (nogn. 3.1a)

Rig =" (4)

i o
roe W - TemnepaTtypa BellecTBa, °C;

i y
€ - TemnepaTypa OKpyXxaroLlen cpeapl, NpyHUMaemas cornacHo n. 3.6, °C;
g - HOpMUPOBaHHAasA MOBEPXHOCTHASA MIOTHOCTb TEMNMOBOro NOTOKa, MPUHMMaemasi No 06s13aTernbHbIM NMPUMOXEHUSM
2
4*-7*, BtIm
<) . .
- KO3(hPULMEHT, NPUHMMaEMbI No oba3aTenbHOMY npunoxeHuto 10;

No HOPMMPOBAHHOW IMHENHOW MAIOTHOCTU TEMNSIOBOIO NOTOKA

o —F
e (5)

¢

roe 4. - HOPMMpOBaHHas nMHEMHas MIOTHOCTb TEMnoBOro notoka ¢ 1 M AnWHbl  UMNMHOPUYECKON
TENNON30NALMOHHON KOHCTPYKLUK, NPUHUMaeMasi No ob6a3aTenbHbIM NPUIOXeHUAM 4*-7* BT/wm;

6) no 3agaHHON Benm4MHe Tennosoro notoka (noan. 3.16)



g2 =

tor

Iif’w _f’e)AKmd
&

2
rae A - TennooThatoLlas NoBEPXHOCTb U30NMPYyeEMOro obbekta, M ;

K . . .
red KO3 ULIMEHT, YUNTHIBAIOLLNA AOMONHUTENBHbBIA NOTOK TEMNMOThl Yepes3 onopbl, NPUMHUMAEMBIN COrMacHoO
Tabn. 4;

Q - TENNOBOI NOTOK YePe3 TEMMOM3ONALMOHHYIO KOHCTPYKLMIO, BT;
Mt )iE -
'?}ﬂ'! - Q

roe . AnuHa TennooTthatoLlero obbekTa (Tpybonposoaa), M;

B) MO 3a4aHHOW BenuuMHe oxnaxaeHus (HarpesaHus) BeLlecTBa, CoOXpaHseMoro B eMkocTsx (noan. 3.18)

3=6|{ﬁ14|:rn — iy )Z‘qud
VPrmCm tVuPuty :"[f'wl _*“WE)

R(of =|[

roe 3,6 - KoahmumeHT npuBeaeHna eauHnLbl Tennoemkoctu, Kx/(kr-°C) k eguHuue Bt-y/(kr -°C);

f - cpegHsasa Temnepartypa BellecTsa, °C;
Wi
z - 3ajlaHHOe BPEeMS XpaHEeHWs BELLECTBA, Y;
I7 3
m - OObEeM CTEHKM EMKOCTU, M
On 3
- MNOTHOCTb MaTepuarna CTeHKW, KM ;
o - yaoenbHasi TEMMOEMKOCTb MaTepuana cteHku, kx/(kr-°C);
m
g 3
W - 06beMm BelLecTBa B EMKOCTU, M ;
3
Ay - NJIOTHOCTb BELLECTBA, KI/M
Ty - ygenbHasi TennoemKkocTb BelecTtsa, kKx/(kr-°C);
f - HavanbHas Temnepatypa BellecTtBa, °C;
£ - KOHe4dHas Temnepartypa BewecTtsa, °C;

r) No 3a4aHHOMY CHWPKEHUMIO (MOBbILLEHMIO) TeMnepaTypbl BellecTsa, TpaHcnopTMpyemoro Tpybonposogamu (noan.
3.1r):



poo_ g 361K

pn WL e 5o g s ©)
ter —ig o, ln 22
i f’wﬂ - f’e

I 360K il —2.) 10)

1~ o
5 : <z v |S*u.":'uflzfufl _fwz)
Lz ~i,

rae (¥, - pacxop BellecTsa, Kr/v.

®opmynbl (9), (10) npumMeHslOTCA AN rasonpoBOAOB CyXOro ras3a, ecrnv OTHOLUEHWE %1 <5, roe P - nasnenue

rasa, MlMa. [Ina naponpoBogoB neperpeToro napa B 3HameHatenb opmynel (10) cnegyeTt noctaButb Npou3BeaeHne
pacxofa napa Ha pa3HOCTb YAEmNbHbIX 3HTaNbMNWIN Napa B Ha4arne u KoHue TpybonpoBoaa;

) No 3agaHHOMY KONMMYECTBY KOHAEHCaTa B NaponpoBoAe HacbiweHHoro napa (noan. 3.14)

_36lt, 11K a1

tot Gw o rp

rgem - KOS(*)(*)VILI,VIGHT, OI'IpeD,eﬂFII'OLU,MVI AonyctuMmoe KoJin4eCTBO KOHAeHCcaTa B nape;

# - YyOenbHOe KONMYecTBO TENNoThbl KOHAEeHcCaUMn napa, KIK/Kr;
¥

e) no 3agaHHOMY BpeMeHW NpPpUOCTaHOBKU AOBWXEHUA XMUOKOro BellectBa B pr6OI'Ip0BO,CI,e B Uenax
npeanoTBpalleHnsd ero 3amep3aHna nnm yeserind4eHnsa BA3KOCTU (I'IO,EI,FI. 3.16)

367K, -
P = ] ] r
i E(IW_rwz)(prwcw +Vm|'9mcm) _l_ﬂ:'ESprwrw
Ly + fyz — Ere Lz — 1

roe Z - 3agaHHoe BpemMA NpUOCTaHOBKU OABWXEHUA XXNOKOro BelecTBa, 4,

¢ - Temneparypa savmeps3aHus (TBepoeHus) Bewectea, °C;

‘K ‘ 3
Ve Vi - npvBeaeHHble 00BbEMBI BELLLECTBA M MaTepuana TpybonpoBoaa K MeTpy ANMuHbI, M /M;

P - yOellbHOE€ KOnn4yecTBO TensioTbl 3aMep3aHnA (TBep,El,eHI/IFI) XnakKoro BelecTtBsa, K,D,)K/KF;

X) ANna npefoTBpalleHns KOHAEHCaUMW Brarm Ha BHYTPEHHMX MOBEPXHOCTAX OOBEKTOB, TPAHCMOPTUPYHIOLLIMX
razoobpasHble BellecTBa, cogepxallume BoasHble napol (noan. 3.1 n):

Ans 06GBbEKTOB (ra3oXxo0B) NPSMOYrOfbHOMO CeYEHUS!
Bop = — (. . 3% (13)
aird. (rw - rJ'rlr. )



rae ;. - Temnepatypa BHYTPEHHEW NOBEPXHOCTM U3onmpyemoro obbekTa (rasoxoga), °C;

@y " KO3(h(MLMEHT TENOOTAAYN OT TPAHCNOPTUPYEMOTO BELLIECTBA K BHYTPEHHEN NoBepXHOCTY

2
nsonupyemoro oovekrta, Bt/(m -°C);

ans o6bekToB (ra30xo40B) AMaMeTpPOM MeHee 2 M
£ —f

Mt &

Fror = Eszr'cfw(.ﬁw _fm) (14)

rae g, - BHYTPEHHUIA AUaMeTP U30NMPYEMOro 06beKTa, M.

Mpumeydanue. Mpu pacyeTe TOMNWWMHLI U3ONSALMM TPyGONPOBOAOB, MPOKMNaAbIBAEMbIX B HEMPOXOAHLIX KaHanax u
GeckaHanbHo, cregyeT AONOMHUTENBbHO yuMTbIBaTb TEPMUYECKOE COMPOTUBIIEHME TPYHTA, BO3ayXa BHYTPWU KaHana u
B3aMMHOE BnUsiHME TpyGONpoOBO/OB.

3.3. Mpu NpUMEHeHN HeMeTarnIM4ecknx TpyB6onpoBOAOB crieyeT yunTbiBaTh TEPMUYECKOE COMNPOTUBIIEHNE CTEHKM
Tpybonposoaa, onpeaensemoe no opmyrne
d
ln—

T o

roe ;'I-m - TENNONPOBOAHOCTbL MaTepuana cteHku, Bt/ (m -°C).

(15)

[lononHuTenbHoe TEPMUYECKOe COMPOTUBMIEHME MIIOCKUX W KPUBOSMHEMHbIX HEMETamnNMYecknx MoBepXHOCTew
o6opyaoBaHus onpegensercs no popmyre

Ru=75 (16)

rAe - TONWWHA CTeHku o6opynoBaHusi.
3.4. TonwmHa TennomnsonsLUMOHHOrO crosi, obecneynBatoas 3afaHHy0 TemrnepaTypy Ha MNOBEPXHOCTU M30MSLMK
(mogn. 3.1x), onpenenseTcs:

0518 NAOCKOW M LMIMHOPUYECKON NOBEPXHOCTU AnameTpom 2 M n 6onee

5. = ‘lk(('ﬁw _'ﬁi% (17)
i — i,

rae ¢ - TemnepaTtypa noBepXHOCTM u3onauum, °C;

ONa uMnMHOpUYeckMx OObEKTOB AMamMeTpoM MeHee 2 M no copmyne (2), npudem B crnepyeT onpenensite no
copmyne

2hg (*‘-w B f'z']l

Bln B =
o dt - 2,)

: (18)



3.5. TonwmHa TennounsonsLMoHHOro cnosi, obecnevmBatoLLlas NpeaoTBpaLleHne KoHAeHcauun Brnaru us Bosayxa
Ha NOBEPXHOCTWN N30NMpOoBaHHOro obbekTa (nogn. 3.13) onpegensieTcsa no opmynam:

0N NAI0CKOM M LMITMHAPUYECKON NOBEPXHOCTU AnameTpom 2 M n bonee

5}{:5 fotw 4]
o, | -t |

Ons uMnnHapuYecknx oObekToB amameTpom meHee 2 M no copmyne (2), roe B cnepyet onpemensitb no
dopmyne

24, [ -¢
BlnB=E|2 v _y (20)
e d | £, — &

1

PacueTHble 3HayeHus nepenapa ¢ — ¢ , °C, cneagyet npuHuMatb no Tabn. 2.
& 1

Tabnuua 2
PacueTHbIn nepenag
Temnepatypa i —i , °C, npy OTHOCUTENBHON BIIAXHOCTM OKpYXatoLero sos3ayxa, %
OKpY)XatoLLlero £
Bo3gyxa, °C
50 60 70 80 90
10 10,0 7,4 5,2 3,3 1,6
15 10,3 7,7 54 3,4 1,6
20 10,7 8,0 5,6 3,6 1,7
25 111 8,4 59 3,7 1,8
30 11,6 8,6 6,1 3,8 1,8

3.6. 3a pac4yeTHyl0 TeMnepaTypy OKpyXatoLen cpepbl cnegyet NpuHMMaTh:
a) 4ns M30nupyembix NOBEPXHOCTEN, PACTONOXEHHbIX HA OTKPBITOM BO34yXe:

ana o6opy,qoaaHv1ﬂ n pr60I'Ip0BOD,OB npun pacyeTtax no HOpMMpOBaHHOﬁ NJIOTHOCTU TEeNnJy10BOro NOToKa - CpenHoo
3a rog;

ansa TpybonpoBoAoB TeNnoBbIX ceTel, paboTalolwmx TONbKO B OTOMUTENbHbLIA NEPUOA, - CPEAHIO 3a nepuog co
CpenHeCYyTOYHON TeMNepaTypon HapyHoro Bodayxa 8°C un Huxe;

npu pacyeTax C Lenbilo obGecrnevyeHusi HOPMUPOBAHHOW TemnepaTypbl Ha MOBEPXHOCTU MU3OMSLUMU - CPEOHIoH
MakcumarnbHyto Hanbornee xapkoro mecsiua;

npuv pacyeTax Mo ycroBusiM, NpuBeaeHHbIM B noan. 3.18 - 3.1e, 3.1u, - cpeaHIo Hambonee xonogHoOW NATUOHEBKM -
0N NOBEPXHOCTEN C MOMOXUTENbHLIMU TEMMNEpPATypamMm; CPEOHIO MakcuMarbHyl0 Hanbonee xapkoro mecsua - ons
NOBEPXHOCTEN C OTpULaTENbHBIMU TeMnepaTypamMmn BELLECTB;

6) ANA M30NMPYEMbIX MOBEPXHOCTEN, PacnoNiOKEeHHbIX B MOMELLEHUW, - COMMAaCHO TEeXHWYEeCKOMY 3afaHuio Ha
NMPOEKTUPOBaHKeE, a NPy OTCYTCTBUM [aHHbIX O TeMrepaType okpyxatollero Bosayxa 20°C;

B) 4Nns TpybonpoBOAOB, PACMONOXEHHbIX B TOHHeNsX, 40°C;



r) ons nog3eMHou NpoKnagku B kaHanax unm npy 6eckaHanbHol npoknagke Tpybonposoaos:

npu onpeaeneHny TomWMHbI TEMMOU3OMSLMOHHOIO Crosi MO HOPMaM MIIOTHOCTW TEMMOBOr0 NMOTOKA - CPEAHIO 3a
rog Temneparypy rpyHta Ha rnybuHe 3anoxeHust ocu TpyGonpoBoaa;

npu onpegeneHnuy TONWUHbI TEeMnmOoU30NSLMOHHOIO CMnosi Mo 3aJaHHOW KOHEeYHOW TemnepaType BellecTBa -
MUHUMASIbHYH0 CPeAHEMECAYHYIO TeMMepaTypy rpyHTa Ha rnmybrHe 3anoxeHus ocu TpyGonposoaa.

Mpumevarue. Mpy BenuymMHe 3arnybrneHns BEpXHEN YacTu NepekpbITUS kaHana (Npy Npoknagke B KaHanax) uim
Bepxa TENMoN30NALMOHHON KOHCTPYKLUMK Tpybonposoaa (npu 6eckaHanbHom npoknaake) 0,7 M n MeHee 3a pacyeTHYHo
TemMnepaTypy OKpyXalllel cpedbl OOMDKHA MNMPUHUMATLCA Ta Xe TemnepaTypa Hapy)XHOro Bo3dyxa, YTo M npu
HaZ3eMHOW NpoKnagke.

3.7. 3a pacyeTHyl0 TemnepaTtypy TEMMOHOCUTENS MPU OMpeaeneHnn TONMLWMHbI TeMnnOoU30MsLMOHHOIO Cros
TENON30NALMOHHON KOHCTPYKLMM MO HOpMaM NIIOTHOCTU TEMMOBOro NOTOKa crieqyeT NpYHUMaTh CPeHIo 3a rod, a
B OCTalbHbIX CNy4asix - B COOTBETCTBUMN C TEXHUYECKUM 3ajaHMEM.

Mpu aToM Ans TpybonpoBOAOB TENMOBLIX CETEN 32 pacyeTHYO TemnepaTypy TENSIOHOCUTENS NMPUHUMALOT:

Onsi BOASIHbIX CETei - CPedHIo 3a rog TemnepaTypy Bodbl, a Anst ceTel, paboTaloWwmx TONbKO B OTOMNUTENbHbIN
nepuos, - CPEOHIO 3a OTONMUTENbHbIN NEePUOL;

Ansi NapoBbIX CETEW - CPEHI0 NO ANUHE NaponpoBoAa MakcMmarbHyo TemrnepaTtypy napa;

ONA KOHOEHCATHbIX CeTen U CeTen ropsvero BOAOCHaOXeHMs - MakcumarnbHyl TemnepaTypy KoHAeHcaTa Wunu
ropsiden BoAbl.

Mpy 3agaHHOW KOHEeYHOW TemnepaType napa MNpUMHMMaeTcs Hamborbliasi U3 MOJNyYEHHbIX TOMLMH TEMOBON
N30MALMK, ONpeaeneHHbIX Arns PasfvyHbIX PEXMMOB paboTbl MAPOBbLIX CETEMN.

3.8. Mpu onpeneneHnn Temnepatypbl rpyHTa B TeMnepaTypHOM nore noa3eMHoro TpybonpoBoaa TEMMoBbIX CETEN
TemnepaTypy TENNoHocMTens cneayeT NpuHUMaTh:

AN BOASHBIX TENMOBbIX CETEN - MO rpaduky TemnepaTtyp npu cpeHeMeCsYHON TeMnepaType Hapy)XHOro Bosayxa
pacuyeTHoro Mecsaua;

Onsi NapoBbIX CEeTeN - MakCcMMarbHyl0 TeMnepaTtypy napa B paccMaTpuBaeMOM MecCTe naponposoga (C y4eToM
najeHus TemnepaTtypbl napa no anvHe Tpybonposoaa);

ONs1 KOHAEHCATHBIX CeTel 1 ceTen ropa4ero BOAOCHabXeHus - MaKkcMMarbHYH TeMnepaTtypy KoHgeHcaTa unn soibl.

MpumeyaHue. TemnepaTypy rpyHTa B pacyeTax crieqyeT NpuHUMaTh: 4N OTONUTENbHOro Nepuoga - MMHUMAasIbHY0
cpeOHEMECSAYHYI0, AN HEOTOMMUTENBHOMO NEPUOaa - MaKCUMarbHYH0 CPeAHEMECAYHYIO.

3.9. 3a pacuyeTHylo TemnepaTypy OKpyXatoLleln cpeabl Npy onpeaeneHnn KonmyecTBa TenmnoThl, BblaenmBLIENcs C
NMOBEPXHOCTU TEMNOU3ONALMOHHOW KOHCTPYKLMK 3a rof, NpUHUMALOT:

Ons n30nMpyemblx MOBEPXHOCTEN, PacnoNIOXKEHHbIX Ha OTKPLITOM BO3ayxe, - B COOTBETCTBUM € noAn. 3.6a;

ONS M30NMpyeMbIX MOBEPXHOCTEN, PACMONOXEHHbIX B MOMELLEHUN U TOHHESE, - B COOTBETCTBMM C noAn. 3.66, B;

ansa TpybonpoBoaoB Npuy NPoKNagke B kKaHanax unv 6eckaHanbHoOM - B COOTBETCTBMM C noAan. 3.6r.

3.10. Ans n3onupyemMbix NOBEPXHOCTEN C NOMNOXUTENBHBIMU TeMNepaTypaMm TOMLWMHA TEMNOU30NALMOHHOIo Cnos,
onpegeneHHas no ycnosusMm n. 3.1, gormkHa ObiTb npoBepeHa no noan. 3.1a u 3.1k, a ANA NOBEPXHOCTEN C
oTpuuaTenbHbIMK TeMnepatypamm - no noan. 3.1a n 3.13. B pesynbtaTe npuHNMMaeTcsa Gonbluee 3Ha4YeHMe TOMLWMHbI

crnos4.

3.11. Tpn OeckaHanbHOM MpOKNagKe TEMMONPOBOAHOCTb OCHOBHOMO Criosi TEMIIOU3ONSAUMOHHON KOHCTPYKUNK

/T‘k onpegensetcs no popmyne



Ay = AK, (21)

rae 3, - TennonpoBOAHOCTbL CyXOro marepuana ocHoBHoro crosi, B1/(m -°C), npuHumaemas no cnpaBo4HOMy
NPUNOXEHUIO 2;

K - Ko3thpULMEHT YBNaXHEHUS!, yYUTbIBAOLMIA YBENIMYEHUE TENSIONPOBOAHOCTMN OT YBIaXKHEHNS,
NPVYHMMAaEMbI B 3aBUCMMOCTM OT BUAA TEMSIOMU3O0MALIMOHHOIrO MaTtepumana u Tuna rpyHrta no taén. 3.

Tabnuua 3
KoadppmumeHT yBnaxHeHms K
MaTepuan Tun rpyHta no FOCT 25100-82
TENNOMN30ISILMOHHOIO Crios
MarnoBMaXHbIA | BRaXXHbIA HaCbILLIEHHbIN
BOAOWN
ApmoneHo6eToH 1,15 1,25 1,4
butymonepnut 1,1 1,15 1,3
BbutymoBepmnkynut 1,1 1,15 1,3
Butymokepamaut 1.1 1,15 1,25
MeHononuypeTtaH 1,0 1,05 1,1
MonnvepbeToH 1,05 1,1 1,15
deHonbHbIN noponnact ®J1 1,05 1,1 1,15

3.12. TennoBon NOTOK Yepe3 M30MMpPOBaHHbIEe onopbl Tpyb, cbnaHueBble COeAMHEHUA N apmatypy cregyet

yuYnTbIBaTh KO3hULMEHTOM K ANMHe TpyBonposoaa K’fﬂ’, npuHMMaemMbIM no Taoén. 4.

Tabnuua 4

Cnocob npoknagku TpybonpoBogoB KoadhdmumeHt
K red

Ha OTKPbITOM BO3a4yXe, B HEMPOXOAHbIX KaHalaxX, TOHHENAX U NOMELEeHNAX:

ana  ctanbHbIX prGOHpOBOﬂOB Ha NOABMXHbIX oOnopax, YCINOBHbIM
npoxoaom, Mm:

oo 150 1,2
150 n 6onee 1,15
Ons cTanbHbIX TPY60ONpoBOAOB Ha NOABECHbIX OMopax 1,05

ana Hemetannn4yecknx pr60ﬂpOBOLI.OB Ha NoABWMXXHbIX N NOABECHbIX onopax 1,7

ana HemMmeTannyeckmx pr6OI'IpOBO,CI,OB, n3onnpyembix COBMECTHO C 1,2
OCHOBaHMem




npuv rpynnoBoOK NpoKnagke HeMeTannmyeckmx TpybonpoBoAoB Ha cnnowHoMm | 2,0
HacTune

BeckaHanbHbIN 1,15

Tennosor NOTOK Yepe3 onopbl 06opyaoBaHUsA crieqyeT yunTbiBath KoadpdpumumeHTom 1,1.

3.13. 3HaueHusa koadduumeHTa TennooTaaym OT HAPYXKHOW MOBEPXHOCTU MOKPOBHOrO Crosi U koadduumneHTa
TENnnooT4auM OT BO34yxa B KaHane K CTEeHKe KaHana onpegenslTcs pacdeTtoM. [lonyckaeTcsa npuvHMMaTtb 3Tu
KO3 prLUMEHTbI N0 CNPaBOYHOMY NPUMOXKEHMIO 9.

4. TEMNON3ONALUMOHHBIE KOHCTPYKLINKA

4.1. PacyeTHylo TOMLWMHY MHOYCTPUAnNbHBLIX TENMOM30NALMOHHbLIX KOHCTPYKUMIA U3 BOMOKHUCTBIX MaTepuarnos M
usgenuin criegyeT OKpYrMSTb A0 3HAYeHWid, kpaTHbIX 20, M NPUHUMATL COrIacHO PEKOMEHZYEMOMY MpuriokeHuto 11;
AN KEeCTKUX, AYeUCTbIX MaTepuarioB M MEHONnacToB credyeT NpUHUMAaTb OnuXKailyl K pacyeTHOM TonwuHe
n3aenuin No COOTBETCTBYIOLLMM rOCyAapCTBEHHBIM CTaHAapTaM UM TEXHUYECKAM YCIOBUSIM.

4.2. MMmeaanyro TONWUWHY Tennon3oNIAULMOHHOIO CNosd U3 HEYNNOTHAKLWMXCA MaTepuarnos crieayeTt NpuHMMaTh:
npu n3onAaumm TkaHAMU, NONTOTHOM XOJNCTOMPOLUMBHbBIM, LUHYpaMu - 30 mm;

npu wnsonauunm )KeCTKOd)OpMOBaHHbIMI/I ngennamm - paBHOIZ MWHMMaIbHON TOSMLWMHE, I'IpeﬂyCManI/IBaEMOVI
rocygapCrtBeHHbIMU CTaHOapTaMun U TeXHN4YEeCKUMU YCIoBUAMU;

npu n3onaumm n3gennuamMmm n3 BorIOKHUCTbIX YNITOTHAKLWNXCA MaTepmnanos - 40 mm.

4.3. MNpepenbHasa TonWMHA TEMMOM3ONALUNOHHON KOHCTPYKUMM MPU MNOA3EMHOW NPOKMagKke B KaHamnax WU TOHHensax
npusegeHa B peKoMeHLyeMOM NpUnoxXeHun 12.

44. TonwuHy M 00bEM TEMMOMIOMALUMOHHBLIX WM3OENUA U3 YNNOTHSLWNUXCA MaTepuarnoB OO0 YCTaHOBKM Ha
N30MpyEMYHO NOBEPXHOCTL CrieAyeT OnNpeaensTb No pekomeHgyeMoMy npunoxeHuto 13.

4.5. [Ina noBepxHocTeh c Temnepatypon Bbiwe 250°C u Hmwke mMuHyc 60°C He ponyckaetcss NpUMEHEHMWe
OLHOCIIOVHbIX KOHCTPYKUMA. [pM MHOrOCNOMHOM KOHCTPYKLMU MOCreayllme Croun OOMKHbl NepekpbiBaTb LUBbI
npegbigywero. py wmM3onauMM  XeCTKOOPMOBaHHbIMU  U3JeNuaMW  criegyeT npegycMaTpyBaTb BCTaBKM U3
BOJTOKHWUCTbIX MaTepuanoB B MECTaX YCTPONCTBA TeMNepaTypHbIX LUBOB.

4.6. Tonu.ley MeTanM4yeckmnx NIMCToB, NEeHT, NpUuMeHAeMbIX O11A NMOKPOBHOIO CIod, B 3aBUCUMOCTU OT HAPYXHOro
anamMmeTpa nnm KOH(bI/IpraLI,I/IVI TENNOU30MALMOHHON KOHCTPYKUWUK cneayeTt npuHnMmathb no Tabn. 5.

Tabnuua 5
TonwwmHa nucta, MM, Npu gMameTpe N3onsaumMm, MM
MaTtepuan 350 m ¢B.350 cB. 600 cB.1600 n
MeHee 0o 600 no 1600 nrockue
NMOBEPXHOCTH
Cranb ToHKoNnucToBas 0,35-0,5 0,5-0,8 0,8 1,0
Jlnctbl M3  anioMMHMA KN antOMUHUEBBIX 0,3 0,5-0,8 0,8 1,0
cnnaBoB
JIeHTbl M3  anoMuUHUS U anioMUHUEBLIX
cnnaBoB 0,25-0,3 0,3-0,8 0,8 1,0




Mpumedannsa: 1. JInCTbl N NEHTbI N3 antoOMUHKS U antoMUHUEBBIX crnaBoB TonwmHon 0,25-0,3 mMm
pekoMeHayeTCsl NPUMEHATL FOPPUPOBAHHBIMN.

2. [Ona wnsonauum NOBEpPXHOCTEW OuamMeTpom wusonsaumm 6onee 1600 MM M nNOCKMX,
pacnofoXeHHbIX B NOMELLEHUM C HearpeccuBHbIMU 1 cnaboarpeccMBHbIMU cpegamu, OonycKaeTcs
NPUMEHSITb METaINNU4eckne nUCTbl U NeHTbl TonwuHon 0,8 MM, a ansa TpybonpoBoAOB AMaMETPOM
nsonsauum 6onee 600 go 1600 mm - 0,5 mm.

4.7. Ans npefoxpaHeHnsi NOKPOBHOTO CIost OT KOPPO3uK credyeT npeaycMaTpuBaTh:
AnNsi KPOBESbHOM CTanu - OKpacky;

AMs NIACTOB M MEHT M3 anioMUHWS U armtoOMUHUEBbLIX CMNaBoB MPW MPUMEHEHUM TEMoU3ONALUMOHHOMO Cros B
CTanbHOW HEKpaLUEeHOM CeTKe UMK YCTPOWCTBE CTanbHOTO Kapkaca - YCTAaHOBKY Mof MOKPOBHbIM CrOW MPOKMagkM us
PYMOHHOrO MaTtepuarna.

4.8. KoHCTpykuMio TenmoBol M3onauuMu criegyeT npegycMaTpuBaTth UCKMYatolen aedopmauuio 1M cronsaHue
TENMonsonALNOHHOIO Cros B NpoLiEecce aKcnnyaTauuu.

Ha BepTukanbHbIX y4yacTkax TpybGonpoBoAoB M 0GOpyAoBaHMs 4epes kaxable 3 - 4 M Mo BbicoTe crieayet
npegycMaTprBaTb ONOPHbLIE KOHCTPYKLUK.

4.9. PasmellueHMe KpenexHblX geTanen Ha U3onmpyembiX MOBEePXHOCTAX crnefyeT NpuHUMaTb B COOTBETCTBUM C
FOCT 17314-81.

4.10. [etanun, npepycmaTpuvBaemble AN KpenneHuss Tension3OonsiLMOHHOM KOHCTPYKUMM Ha MOBEPXHOCTU C
oTpuuaTternbHbiIMX TemMnepartypamun, OOJKHbl MMEeTb 3allUTHOE MOKPbITUE OT KOppO3un unn u3rotaBnmBaTtbCA U3
KOPPO3NOHHO-CTONKNX MaTepuarnos.

KpenexHble getanu, conpukacaroLLmecs ¢ M3onupyemMon noBepxXHOCTbIO, crnegyeT npegycMmaTpusaTthb:
Onsa nosepxHocTen ¢ Temnepatypon ot muHyc 40 go 400°C - n3 yrnepoancTon cranu;

Onsa noBepxHocTen ¢ Temnepatypon Bbile 400 1 HUxe muHyc 40°C - 13 TOro xe martepuana, 4To U usonupyemas
NOBEPXHOCTb.

KpenexHble petanum OCHOBHOIO U MOKPOBHOIO CIOEB TEMMOM3O0NALMOHHBLIX KOHCTPYKUMIA 000pyaoBaHus U
TpyboNpoBOAOB, PACMOMOXEHHLIX HA OTKPLITOM BO34yXe B palioHax C pacyeTHOW TeMrepaTypon OKpy)KatoLLero
BO3ayxa Hwxe MuHyc 40°C, cnegyeT NpUMEHSTb U3 NErMpoBaHHONM CTanu Unn antoMmnHmS.

4.11. TemnepaTypHble LWBblI B MOKPOBHBLIX CIOAX FrOPU3OHTanbHbIX TPYOONpOBOAOB cneayeT npegycMmaTpusaTth y
KOMMEHCaTopoB, OMOP W MOBOPOTOB, @ Ha BepTMKalbHbIX TPyOOMpoOBOAax - B MeECTax YCTAHOBKM OMOPHbIX
KOHCTPYKLMNA.

4.12. Bbibop maTepuana MOKPOBHbIX CIOEB TEMNMOM3OMSLUOHHBIX KOHCTPYKLMIA 0bopynoBaHusa n TpyOonpoBOAOB,
pPacnonoXeHHbIX Ha OTKPLITOM BO3yXe B paiOHaX C pacyeTHOM TeMMNepaTypon OKpyxatowiero sosgyxa MuHyc 40°C un
HWXe, crnegyeT NPoM3BOAUTL C YY4ETOM TeMnepaTypHbIX NPeaerioB NpMMEHEeHUs MaTepuarnoB MO rocyAapCTBEHHbIM
CTaHAapTam Unn TeXHUYECKMM YCMOBUSIM.

4.13. [Ina KOHCTPYKUMIA TENNOBOW n3onsaumMm obopyaoBaHus n TpybonNpoBOAOB C OTpULATENbHLIMU TEMMepaTypamu
BELLECTB KpenneHne NOKPOBHOMO Crosi cneayeT npegycMmaTpmeath, kak npasuno, 6aHgaxamu. KpenneHne nokpoBHOro
Crnosi BUHTaMmM JOMycKaeTcs NnpeaycMaTpuBaTh Npy guamMeTpe U30NAUMOHHON KOHCTpyKuum 6onee 800 mm.

MPUNOXKEHWE 1
CnpaBo4Hoe

PACHETHbIE TEXHWYECKME XAPAKTEPUCTUKN
TEMNON3ONALUMOHHBIX MATEPUANOB N N3OENTN



TennonpoBogHOCTb

Martepuan, nsgenve, TENNon3oNsALUMOHHOIO Matepuana | TemnepaTypa
FIOCT unn TY CpegHsis B KOHCTPYKLNN NPUMEHEHUS, Mpynna
NMOTHOCTL B }\ °C roptoyecTu
KOHCTPYKLMM, k
& BT1/(M°C)
ONS NOBEPXHOCTEN C
Kr/m TemnepaTtypon, °C
20m 19 n Hnxke
BblLLE
MN3penus n3 neHonnacra
®PTI1-1 1 pesoneHna, FTOCT
22546-77, rpynnbl:
75 65-85 i 0,051- Ot muHyc 180 | TpyaHoropto4
0,041+0,00023 " 0,045 o 130 ne
100 86-110 i 0,057- OT1 muHyc 180
0,043+0,00019™™ 0,051 [o 150
N3penus
nepnurtouemeHTtHole, FOCT
18109-80, mapku:
250 250 i - Ot1 20 go 600 | Heroptoune
0,07+0,00019™™
300 300 i -
0,076+0,00019™™
350 350 i -
0,081+0,00019™™
MN3penus
Tennon3onsauuoHHbIEe
N3BECTKOBO-
KpemHesémucTble, TOCT
24748-81, mapku:
200 200 i - Ot 20 po 600 | Heroptoune
0,069+0,00015"*
225 225 i -
0,078+0,00015"™ ,
Wspenns muHepanoBatHeble ¢|B
ropnpoBaHHOM CTPYKTYPOU |3aBUCUMOCTH
ONS NPOMBILLIEHHON OT AnameTpa
Tennosoun nsonauum, TY n3onmpyemomn
36.16.22-8-86, mapku: NOBEPXHOCTU
75 OT1 66 po 98 i 0,054-0,05 | Ot mnHyc 60 | Heroptouune
0,041+0,00034 "™ [0 400
100 Ot 84 0o 130

0,042+0,0003%m




MN3penus
TEnnoun3onsALNOHHbIE
BynkaHutoBble, FTOCT
10179-74, mapku:

300

350

400

MaTbl 3ByKkOnornoLatroLme
6asanbToBble Mapku B3M,
PCT YCCP 1977-87

MaTbl MMHepanoBaTHble
npowwmneHble, FTOCT 21880-
86, mapku:

100

125

MaTbl U3 CTEKNAHHOro
LUTanenbHOro BOSIOKHa Ha
CYHTETUYECKOM CBA3YIOLLEM,
FOCT 10499-78, mapku:

MC-35

MC-50

300

350

400

o 80

102-132

133-162

40-56

58-80

0,074+0,00015 ™

0,079+0,00015 "™

0,084+0,00015 ™

0,04+0,0003%m

0,045+0,00021 ‘™

0,049+0,0002

0,04+0,0003

0,042+0,00028°m

0,059-
0,054

0,048

0,047

OT1 20 oo 600

OT muHyc 180
no 450 B
obornouke 13
TKaHu
CTEKIISIHHOW;
no 700 -B
obornouke 13
KpEMHe3eMHO
N TKaHn

OT MuHyc 180
0o 450 onsa
MaToB Ha
TKaHW, ceTke,
XxoncTe u3
CTEKITOBOIMOKH
a: po 700 - Ha

MeTannuyecko
1 ceTke

OT muHyc 60
po 180

Heroptoune

Heroptoune

Heroptouve

Heroptoune




MaTbl 1 BaTa 13
CYNEePTOHKOro CTEKNAHHOIO
BOIOKHa 6e3 CBs3yHoLLErO,
TY 21 PCOCP 224-87

MnuTbl TENNON30NSALNOHHBLIE
13 MMHeparbHON BaTbl HA
CUHTETMYECKOM CBA3YIOLLEM,
FOCT 9573-82, mapku:

50

75

125

175

MnuTbl N3 CTEKNAHHOrO
LUTanenbHOro BOSIOKHA
MonyXecTkne, TEXHUYECKNE,
FOCT 10499-78, mapku:

MnT-50

nnT-75

MnnTbl TENNON30MALNOHHBbIE
N3 MMHeparnbHOM BaThbl Ha
OUTYMHOM CBSI3yLOLLIEM,
FOCT 10140-80, mapku:

75

100

150

200

60-80

55-75

75-115

90-150

150-210

42-58

59-86

75-115

90-120

121-180

151-200

0,033+0,00014 ‘™

0,04+0,00029°m
0,043+0,00022°™

0,044+0,00021 ‘™

0,052+0,0002°m

0,042+0,00035 ™

0,044+0,00023 '

0,044-
0,037

0,054-0,05

0,054-0,05

0,057-
0,051

0,06 -0,054

0,053

0,054-
0,057

0,054-
0,057

0,058-
0,062

0,061-
0,066

OT muHyc 180
no 400

OT MuHyc 60
Ao 400

Ot mnHyc 180
Ao 400

OT MuHyc 60
8o 180

Ot muHyc 100
no 60

Heroptoune

Heroptoune

TpyaHoroptou
ve

Mapku 75 -
Heroprouue;

ocTarbHbIe -
roptoune




MnnTbl TENNON30NSALNOHHbIE
13 NneHonnacra Ha OCHoBe
Pe30IbHbIX
deHongopmanbagernaHbix
cmor,

FOCT 20916-87, mapku:

50

80

90

lMonoTHa XonCcToNpPOLLMBHbIE
CTEKJTOBOMNOKHUCTbLIE, TY 6-
48-0209777-1-88, mapku:

XMC-T-5

XMC-T-2,5

lMecok nepnnToBbIv
BCMyYeHHbIA menkun, FTOCT
10832-83, mapku:

75

100

150

MonyunnuHapbl U ULMNUHOPLI
MUHepanoBaTHbIe Ha

CMHTETMYECKOM CBA3YIOLLEM,
FOCT 23208-83, mapku:

100

He 6onee 50

Cs. 70 go 80

Cs. 80 go 100

180-320

130-230

110

150

225

75-125

0,040+0,00022 ™
0,042+0,00023 '

0,043+0,00019m

0,047+0,00023 "™

0,052+0,00012°m

0,055+0,00012°m

0,058+0,00012°m

0,049+0,00021 ‘m

0,049-
0,042

0,051-
0,045

0,057-
0,051

0,053-
0,047

0,05 -0,042

0,054-
0,047

0,047-
0,053

Ot muHyc 180
ao 130

Ot muHyc 200
Ao 550

Ot MmuHyc 200
o 875

OT1 muHyc 180
no 400

TpyaHoroptoy
ve

Heroptoune

Heroptoumni

Heroptoune




150

200

MnnTbl

neHononuctuponsHeie FOCT
15588-86, mapku:

20

25

30, 40

MNeHonnact nanToYHbIA, TY

6-05-1178-87, mapku:

MC-4-40

MNc-4-60

MNnc-4-65

Menonnact nnutouHbIn MXB,
TY 6-05-1179-83. mapku:

MXxB-1-85

MXxB-1-115

MXB-2-150

[NeHonnact NNTOYHbIN
mapku MB-1, TY 6-05-1158-
87

MNeHonnact
NONMMBUHUNXIOPUAHbIN

126-175

176-225

20

25

30, 40

40

60

65

85

115

150

65, 95

150

0,051+0,0002 ™

0,053+0,00019%m

0,054-
0,059

0,062-
0,057

0,048-0,04

0,044-
0,035

0,042-
0,032

0,041-
0,032

0,048-
0,039

0,048-
0,039

0,04-0,03

0,043-
0,032

0,047-
0,036

0,043-
0,032

0,05-0,04

Ot muHyc 180
no 70

Ot muHyc 180
Ao 60

Ot mnHyc 180
8o 60

Ot muHyc 180
8o 60

Ot muHyc 180
no 60

optoune

"optounin

"optounin

"optoynin

optouni




anactunyHbiv NMBX-3, TY 6-
05-1269-75

MeHonnact
TepMopeakTuBHbin PK-20 n
P, ectkmn, TY 6-05-1303-
76, Mapku:

®K-20

oP

MeHononuypetan MNry-331/3
(3anmBoYHbIN)

MNeHonnact
nonuMypeTaHoBbIV
anacTtudHbin MNMY-3T, TY 6-
05-1734-75

MonoTtHo urnonpobreHoe
CTeKNsIHHOE
TENMouU3oNsLUMOHHOE MapKu
Urc-1-1000, TY 6-11-570-
83

PoBuWHr (kryT) us
CTEKNSHHBIX KOMMIEKCHbIX
Huten, FTOCT 17139-79

LWHyp acbecTtoBbin, FTOCT
1779-83, mapku:

LA

LWAOH

LLHyp Tennon3onsaumoHHbIN
N3 MMHeparnbHOM BaThbl, TY
36-1695-79, mapku:

200

170, 200

170, 200

40-60

60-80

40-50

140

200-250

100-160

750-600

200

0,047+0,00023 "™

0,093+0,0002°m

0,13+0,00026°m

0,056+0,00019 ™

0,055-
0,052

0,055-
0,052
0,036-
0,031

0,037-
0,032

0,043-
0,038

0,053-
0,047

0,065-
0,062

0,069-
0,068

OT10pm0120

OT MuHyc 60
Ao 150

Ot mnHyc 180
no 120

OT MuHyc 60
Ao 100

OT muHyc 200
Ao 550

Ot mnHyc 180
o 450

OT1 20 po 220

OT1 20 pno 400

OT muHyc 180
Ao 600 B
3aBUCUMOCTU
OT maTepuana
ceTyaToun
TpybKM

"optounin

TpyaHoroptoy
nn

"optouni

"optounin

Heroptouee

Heroptoumni

TpyaHoroptoy
un

Heroptounii

B cetuatbix
Tpybkax 13
MeTannmyecko
" NPOBOSIOKN U
HUTU
CTEKNAHHOM -




250

XoncTbl 13

MMKPOYIbTPacynepTOHKOro

CTEKITOMUKpPO-
Kpuctannmn4eckoro

LUTanenbHOro BONIOKHA U3
ropHeix nopog, PCT YCCP
1970-86, mapka ECTB-ct

Mpumeyanus: 1. t(m) - cpegHas TemnepaTypa TennonsonsunoHHoro cnos, °C; ™ =

250

o 80

0,058+0,00019 ™

0,041+0,00029 ™

0,04

OT MnHyc 269
po 600

¢, +40

2

Heropr4nii;
ocTarnbHon-
TPyAHOroproYmn
"

Heroptoune

- Ha OTKPbITOM

BO34yXe B JieTHee BpemMd, B NOMELLEeHUN, B KaHalax, TOHHeNAX, TEXHUYECKMX Moanosibax, Ha 4Yepnakax n B

i

noasanax 3gaHun;

f’w
2

- Ha OTKPbITOM BO34yXe B 3UMHE€e BpeMA, rae f‘w TemMnepartypa BeljecTsa.

2. bornbluee 3Ha4yeHne pacyeTHOW TeNMNONPOBOAHOCTU TEMMOM3OMSLMOHHOIO MaTepuana B KOHCTPYKLMKU Ans
noBepxHocTen ¢ temnepaTypon 19°C n HWxKe OTHOCUTCS K TemnepaType BewectBa oT MuHyc 60 go 20°C,

MeHbLLee

K Temnepatype MUHYC

140°C u Hwuxe.

TENJIONPOBOAHOCTL OMNpeAeNnsieTcs MHTEPNONALUEN.

[Ona nNpoMexXyTO4HbIX 3HayeHul Temnepartyp

3. Mpu M30MAUMM NOBEPXHOCTEN C MPUMEHEHUEM XECTKUX MAMT pacyeTHY TEnnonpoBOAHOCTb criegyet

yBenununsaTb Ha 10%.

4. [lonyckaeTcsa NpMMEHEHNE apyrux Matepuanos, oTBevatoLwmx TpebosanHmam nn. 2.3; 2.4.

PACYETHbIE TEXHUNYECKME XAPAKTEPUCTUKN MATEPWAIIOB,
NMPUMEHAEMbBIX ONA N30NALUWKY TPYEOMNMPOBOOOB

MPU BECKAHANBHOW MPOKNALKE

YcnoBHbIN CpegaHsis TennonpoBogHocTb | MakcnmarnbHas
MaTepuan npoxon, NMOTHOCTb, | CyXOro Matepuana, | Temnepatypa
TpybonpoBoaa, a, X, BewecTBa, °C
MM ° o
Kr/M B1/(m °C), npu 20°C

ApmMoneHo6eToH 150-800 350-450 0,105-0,13 150
Butymonepnut 50-400 450-550 0,11-0,13 130*
Butymokepamaut o 500 600 0,13 130*

MPUNOXEHUE 2
CnpaBo4Hoe




BuTymoBepMuKynn o 500 600 0,13 130*
T
100-400 400 0,07 150
MeHononumepbeTto
H 100-400 60-80 0,05 120
MeHononunypeTaH o 1000 100 0,05 150
®eHOonbHbIN
noponnact ®J1
MOHONUTHbIN

* DonyckaeTtcs npumeHeHne oo temnepatypbl 150°C npu kadecTBEeHHOM MeToAe OTnycka
TENMoThbl.

MNPUNOXEHWE 3
PekomeHgyemoe

MATEPWAJIbI AANA MOKPOBHOIO CNOS TENIOBOW U30NALN

MaTtepuan, FTOCT unn TY Mpumensemas Mpynna
TOMLWMHA, MM ropr4ecTu

1. MeTannunyeckne

JIncTbl U3 antoMUHUS 1 antoMmMHmeBbix cnnaeos, FTOCT 0,3; 0,5-1 Heroptoune
21631-76, mapkn AO, All1, AMu, AMr2, B95

JleHTbl 13 antoMuHusa n antommHmeBblx cnnasos, FTOCT 0,25-1 Heroptoune
13726-78, mapkn AO, Al1, AMu, AMr2, B95

CTtanb TOHKONMCTOBAsA OLMHKOBAaHHAs C HENpPepbIBHbIX 0,35-1 Heroptoyas
nuHunr, FTOCT 14918-80

Ctanb ToHKonuctoBas kposernbHas, OCT 14-11-196-86 0,5-0,8 Heroptouas

lMpokaT TOHKONMCTOBOWN U3 YrNepoancTon cTanm 0,35-1 Heroptouunn
KauyeCTBEeHHOW 1 0bbikHOBEHHOrO kayectBa, F[OCT 16523-89

O6onoukn roppupoBaHHbIE A1 TENNOU3ONALMOHHBIX 0,2 Heroptouve
KOHCTpYKLMI oTBOAOB Tpybonpoeogos, OCT 36-67-82 2,5 [optoune
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yTennuTens Tpy6onposoaos, TY 21 3CCP 69-83 ‘ ‘

donbrounson, FOCT 20429-84

2-2,5 ‘ Foproumii

MpumeyaHwe. [Mpu NPUMEHEHWM MOKPOBHLIX CROEB M3 FUCTOBOrO MeTanna cregyet
YUYUTbIBATb XapaKTep M CTerneHb arpeCCMBHOCTM OKpPYXKaloLLel cpeabl M Mpou3BOACTBa.

MPUNOXEHUE 4*
O6sa3aTenbHoe

HOPMBbI MNOTHOCTW TEMJIOBOIO NMOTOKA YEPE3 NMOBEPXHOCTb N30JIALUN
OBOPYOOBAHNA N TPYBEOMPOBOOOB C MNONOXNTENBbHbIMA TEMIMNEPATYPAMU

Tabnvua 1 HopMbl MNOTHOCTM TENMOBOrO NOTOKA NPW pacrnonoxeHn obopyaoBaHus 1 TpybonpoBoAOB HA OTKPLITOM
BO3ayxe u obLuern npogomkutTensHocT paboTel B rog 6onee 5000 v

YCnoBHbIN CpenHsas Temnepatypa TennoHocutens, °C

npoxoA Tpy-

6onposoga, 20 50 100 150 200 250 300 350 400 450 500 550 600

MM

HopMbl NIMHENHOW NITOTHOCTM TENJIOBOroO NoToKa, BT/M

15 3 8 16 24 34 45 55 67 80 93 108 123 140
20 4 9 18 28 38 49 61 74 88 103 119 135 152
25 4 11 20 30 42 54 66 80 95 111 128 146 165
40 5 12 24 36 48 62 77 93 110 128 147 167 188
50 6 14 25 38 52 66 83 100 118 136 156 177 199
65 7 15 29 44 58 75 92 111 131 152 173 197 220
80 8 17 32 47 62 80 99 119 139 162 185 209 226
100 9 19 35 52 69 88 109 130 152 175 200 225 252
125 10 22 40 57 75 99 121 144 169 194 221 250 279
150 11 24 44 62 83 109 133 157 183 211 240 270 301
200 15 30 53 75 99 129 157 185 216 247 280 314 349
250 17 35 61 86 112 145 174 206 238 273 309 345 384
300 20 40 68 96 126 160 194 227 262 300 339 378 420
350 23 45 75 106 138 177 211 248 286 326 368 411 454
400 24 49 83 125 150 191 228 267 308 351 395 440 487
450 27 53 88 123 160 204 244 284 327 373 418 466 517
500 29 58 96 135 171 220 261 305 349 398 446 496 549
600 34 66 110 152 194 248 294 342 391 444 497 554 611




700 39 75 122 169 214 273 323 375 429 485 544 604 664

800 43 83 135 172 237 301 355 411 469 530 594 657 723
900 48 92 149 205 258 328 386 446 509 574 642 710 779
1000 53 101 163 223 280 355 418 482 348 618 691 753 837
KpusonuHen- . 2
Hble NoBepx HopMbl NOBEPXHOCTHOW NNOTHOCTU TEMNMNOBOro NoToka, B1/m
HocTu guame- |5 28 44 57 69 85 97 109 122 134 146 157 169
Tpom Gonee
1020 MM 1
nnockue

MpumeuaHue: [MpomMexyToyHble 3Ha4YeHUss HOPM MNMOTHOCTM TENnoBOrO MOTOKa credyet  onpedensTb
WHTepnonsauuen.

Tabnvua 2 HopMbl MNOTHOCTM TENMOBOrO NOTOKa NpW pacrnonoxeHn obopyaosaHus 1 TpybonpoBoOB Ha OTKPbITOM
BO3ayxe u obLiern npogomkutensHoctn pabotel B rog 5000 4 1 meHee

YCnoBHbIN CpegHsia TemnepaTtypa TennoHocutens, °C

npoxop Tpy-

6onpoBoaa, 20 50 100 150 200 250 300 350 400 450 500 550 600

" HopMbl IMHENHON NAIOTHOCTM TENSI0BOrO NOTOoKa, BT/M
15 4 9 18 28 38 48 61 74 87 102 117 134 152
20 5 11 21 31 43 54 67 81 97 113 130 148 167
25 5 12 23 34 47 60 74 89 104 122 140 160 180
40 7 15 27 40 54 71 86 103 122 142 163 185208
50 7 16 30 44 58 75 93 111 130 151 174 197 221
65 8 19 34 50 67 85 104 125 146 170 194 220 245
80 9 21 37 54 71 92 112 134 157 181 208 234 262
100 11 23 41 60 80 101 123 146 171 198 226 253 283
125 12 26 46 66 88 114 138 164 191 221 251 282 314
150 15 29 52 73 97 126 152 180 210 241 272 305 340
200 18 36 63 89 117 151 181 215 249 284 321 359 399
250 21 42 72 103 132 170 203 240 276 316 356 398 441
300 25 48 83 115 149 189 228 266 307 349 393 438 485
350 29 54 92 127 164 209 250 291 335 382 429 477 527
400 31 60 100 139 178 226 271 317 362 412 462 513 567
450 34 66 108 149 191 244 290 338 386 439 491 545602




500

37 72 117 162 206 264 311 362 415 470 526 583 642

600 44 82 135 185 236 299 354 409 467 528 590 653 718
700 49 94 151 205 262 331 390 451 513 580 646 714 784
800 55 105 168 228 290 367 431 496 564 636 708 782 857
900 62 116 185 251 318 399 471 541 614 691 768 848 928
1000 68 127 203 273 345 435 510 586 664 747 829 914 1003
KpusonuHen- .
Hble NoBepxX HopMbl NOBEPXHOCTHOW NITOTHOCTU TEMNSIOBOrO NoTokKa, BT/m
HocTn avame- (21 36 58 72 89 109 125 135 156 171 186 201 217
Tpom 6onee
1020 MM 1n
nrnockue
MpumeyaHue: [MpoOMEXYTOYHbIE 3HAYEHUST HOPM MMOTHOCTM TEMNNOBOrO MOTOKa crefnyet
NHTEepnonsAunen.

onpenenstb

Tabnuvua 3 HopMbl NOTHOCTM TEMMOBOrO NOTOKA NPU pacnonoxeHuyn o6opyaoBaHus U TpPybonpoBOAOB B NOMELLEHNUM
1 obLen npoaomkMTensHOCTM paboTsl B rog 6onee 5000 4

YCnoBHbIN CpegHsia TemnepaTtypa TennoHocutens, °C

npoxopn Tpy-

6onpoBoaa, 50 100 150 200 250 300 350 400 450 500 550 600

MM

HopMbl IMHENHONM NIIOTHOCTM TENSIOBOrO NOTOKa, BT/M

15 6 14 22 32 42 53 65 77 91 106 120 136
20 7 16 26 36 46 58 71 85 100 116 132 149
25 8 18 28 39 51 63 78 92 108 125 142 160
40 10 21 33 46 59 74 90 107 125 143 163 184
50 10 22 35 49 64 79 96 114 133 152 173 194
65 12 26 40 55 72 90 107 127 148 169 192 216
80 13 28 43 59 78 95 114 135 158 180 204 229
100 14 31 48 65 84 104 125 147 170 195 220 247
125 17 35 53 72 94 116 140 164 190 216 243 273
150 19 39 58 78 104 128 152 179 206 234 263 294
200 23 47 70 94 124 151 180 209 241 273 306 342
250 27 54 80 106 139 169 199 231 266 302 338 376
300 31 62 90 119 154 186 220 255 293 330 370 411
350 35 68 99 131 170 205 241 278 318 359 402 446
400 38 74 108 142 184 221 259 299 342 386 431 477
450 42 81 116 152 196 235 276 318 364 409 456 506




500 46 87 125 164 211 253 296 341 388 435 486 538

600 54 100 143 186 238 285 332 382 434 486 542 598
700 59 111 159 205 262 313 365 418 474 530 591 651
800 67 124 176 226 290 344 399 457 518 581 643 708
900 74 136 193 247 316 374 435 496 562 629 695 764
1000 82 149 210 286 342 405 467 534 606 676 747 820

KpusonuHen- . 2
Hble NoBepX HopMbl NOBEPXHOCTHOW NNOTHOCTM TEMMNOBOro Notoka, Bt/m
HocTu aname- |23 40 54 66 83 95 107 119 132 143 155 166

Tpom 6onee
1020 mm 1
nnockue

MpumeyaHus:

1. Tlpn pacnonoxeHnn U30NMPYEeMbIX MOBEPXHOCTEN B TOHHENe K HOpMam MMOTHOCTU crneayeT BBOAUTb
koadhdpuumeHT 0,85.

2. ﬂpomex(yTOqule 3Ha4YeHna HOpPM NIIOTHOCTU TENJIOBOro NOTOKa cnenyet onpenendrb I/IHTepI'IOJ'IFlLI,I/IEIZ.

Tabnvua 4 HopMbl NIOTHOCTM TEMNOBOrO NOTOKA NPW pacrnonoxeHn obopyaoBaHus 1 Tpyb6onpoBoAoB B NOMELLEHUN
N TOHHENE 1 o6LLEen NPoaOIMKMTENBHOCTM paboTsl B rog 5000 4 n meHee

YCnoBHbIN CpegHsia TemnepaTtypa TennoHocutens, °C

npoxopn Tpy-

6onposoga, 50 100 150 200 250 300 350 400 450 500 550 600

MM

HopMbl IMHENHON NIIOTHOCTM TENJIOBOrO NOTOKA, BT/M

15 7 16 25 35 46 58 70 83 98 113 129 146
20 8 18 28 39 51 64 78 92 108 125 142 161
25 9 20 31 43 56 70 85 100 118 135 154 173
40 10 23 37 51 66 82 99 117 136 156 178 200
50 12 26 39 54 71 88 106 125 146 166 190 213
65 14 30 46 62 81 99 119 141 163 186 211 237
80 16 33 50 67 86 106 128 150 175 199 226 253
100 18 36 55 74 95 117 140 164 190 217 245 274
125 20 41 62 82 108 132 157 183 213 242 272 303
150 22 45 68 91 119 145 172 201 232 263 295 330
200 29 56 82 110 143 173 205 239 274 310 347 386
250 34 65 94 124 161 194 230 266 305 343 384 426




74 106 139 180 216 255 294 337 379 423 469
82 118 154 198 239 280 323 368 414 462 510
90 130 168 215 259 303 349 397 446 496 549
98 138 180 233 278 324 372 423 474 527 582
106 150 194 251 298 348 399 453 507 564 622
122 172 222 286 338 394 450 510 570 634 695
136 191 247 315 374 433 494 559 624 691 760
152 212 274 349 412 477 543 614 685 757 830

167 234 300 382 450 520 592 668 743 821 903

100 183 254 326 415 489 563 640 722 802 884 969

Hopmbl NOBEPXHOCTHOW NIIOTHOCTM TENSIOBOrO NOTOKA, BT/M

50 68 84 106 121 136 150 167 181 196 210

300 38
350 42
400 48
450 51
500 57
600 65
700 73
800 82
900 91
1000

KpusonuHen-

Hbl€ NOBEpPX

HOCTU Aname- |29

Tpom Bonee

1020 MM 1

nnockue
MpumeyvaHue.

CMm. npymeyaHus k Tabn. 3

MNPUNOXEHUE 5*
Ob6s3aTenbHoe

HOPMbI MNOTHOCTW TEMNOBOIO NOTOKA YEPE3 NOBEPXHOCTb N30NALIA
OBOPYOOBAHNA N TPYBEOMNPOBOOOB C OTPULATENBHLIMA TEMMNEPATYPAMU

Tabnuua 1 Hopmbl NAOTHOCTM TEMNSIOBOrO NOTOKA NPW PachonoXeHUn 06opyaoBaHMs U TPYGONPOBOAOB HA OTKPLITOM

BO3ayxe
YCnoBHbIN CpegnHsia TemnepaTtypa BewecTtsa, °C
npoxof Tpy-
6onpoBoaa, 0 -10 -20 -40 -60 -80 -100 -120 -140 -160 -180
MM
HopMbl IMHENHON NAIOTHOCTM TENSIOBOrO NOTOKa, BT/M
20 33 46 7 9 10 12 14 16 17
25 3 5 6 8 9 11 12 15 17 18
40 4 5 7 9 10 12 13 16 18 19
50 5 6 8 9 11 13 14 16 19 20
65 6 7 9 10 12 14 15 17 20 21
80 6 8 10 11 13 15 16 18 21 22
100 7 9 11 13 14 16 18 20 22 23




125 8 8 9 12 14 16 18 20 21 23 25
150 8 9 10 13 16 17 20 21 23 25 27
200 10 10 12 16 18 20 23 25 27 29 31
250 11 12 14 18 20 23 26 27 30 33 35
300 12 13 16 20 23 25 28 30 34 36 39
350 14 15 18 22 24 27 30 33 36 38 41
400 16 16 20 23 26 29 32 34 38 40 43
450 17 18 21 26 28 31 36 37 39 42 45
500 19 20 23 27 30 33 35 38 41 44 46

KpusonuHen- .

Hble NoBepX HopMbl NOBEPXHOCTHOM NNOTHOCTM TEMMNOBOro NoToka, Bt/m

HocTu aname- (11 12 12 13 14 15 15 16 17 18 19

Tpom Bonee

600 Mm 1

nnockue

MpumeyaHus: 1. Hopmbl NUHENHONW NMIIOTHOCTM TEMMOBOro NoToKa npu Temnepatype BewectB ot 0 go 19 °C, a

d

Tarke nNpu * » MeHbwe 20 MM cnegyeT onpeaenaTb aKCTpanonsaumen.

2. HpomemyTquble 3Ha4YeHnA HOPM NMIIOTHOCTU TENnJoBOro nNOTOKa crieayeT onpeaendatb VIHTepI'IOJ'IﬂLI,VIeVI.

Tabnuua 2 Hopmbl NAOTHOCTM TEMNSIOBOIO NOTOKA NPW PacnonioXeHun o6opyaoBaHms U TpyGONPOBOAOB B NOMELLEHNM

YCnoBHbIN CpegHsia TemnepaTtypa Bewectsa, °C
npoxog Tpy-
6onpoBoaa, 0 -10 -20 -40 -60 -80 -100 -120 -140 -160 -180
MM
Hopmbl NMHENHOM NIIOTHOCTM TEMSIOBOrO NOTOKA, BT/m
20 56 6 7 8 9 10 10 11 13 14
25 6 7 7 8 9 10 11 14 16 17 20
40 77 8 9 11 12 13 16 17 19 21
50 78 9 10 12 13 15 17 19 20 22
65 89 9 11 13 14 16 18 20 21 23
80 9 9 10 12 13 15 17 19 20 22 24
100 10 10 11 13 14 16 18 20 21 23 25
125 11 11 12 14 16 18 20 21 23 26 27
150 12 13 13 16 17 20 21 23 25 27 30
200 1516 16 19 21 23 25 27 30 31 34
250 16 17 19 20 23 26 27 30 33 36 38




300

19 20 21 23 26 29 31 34 37 39 41

350 2122 23 26 29 31 34 36 38 41 44

400 23 24 26 28 30 34 36 38 41 44 46

450 25 27 28 30 33 35 37 40 42 45 48

500 28 29 30 33 35 37 40 42 45 47 49
KpusonuHen- . 2
Hble NoBepx HopMbl NOBEPXHOCTHON NAOTHOCTK TENNOBOIo NoToka, BT/m
Hoctn gname- |15 16 17 18 19 19 20 21 22 22 23
Tpom 6onee
600 MM 1
nnockue

MpumeyaHue. CM. npumMeydaHust kK Tabn. 1.




MPUNOXXEHWE 6*

Obs3aTtenbHoe
HOPMbI MNJTIOTHOCTU TEMJTOBOIO NMOTOKA YEPE3
MOBEPXHOCTb 130NALMK NMAPOMNPOBOAOB C
KOHOAEHCATOINMPOBOOAMU NMPU NX COBMECTHOU
MPOKNALKE B HEMPOXOOHbLIX KAHATNAX, B1/m
YCnoBHbIN Mapo- KongeH- |Mapo- KongeH- |Napo- KongeH- |MNapo- KongeH- |[Napo- KongeH- |[Mapo- KoHnpeH-
npoxop Tpy- npoBog |caTompo- |MpoBOA4 |caToMpo- |MPOBOA4  |caToMpo- [MPOBOA  |caToOMpo- [MPOBOA4  |caToOMpo- |MPOBOA  |caToMpo-
SonpoBoga, MM BO[ BO[ BOJ, BO[, BO[, BO[,
Mapo- KoHgeH- |PacyeTHas Temnepatypa TennoHocutens, °C
npoeop caronpo- (115 100 150 100 200 100 250 100 300 100 350 100
BOJ,
25 25 22 18 30 18 41 18 51 18 64 18 79 18
30 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 30 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 70 45 27 58 27 78 27 94 26 115 26 142 26
200 80 52 27 68 29 89 29 108 28 131 28 153 28
250 100 58 31 75 31 99 31 119 31 147 31 172 31
300 125 64 33 83 33 110 33 133 33 159 33 186 33
350 150 70 38 90 38 118 38 143 37 171 37 200 37
400 180 75 42 96 42 127 42 153 41 183 41 213 41
450 200 81 44 103 44 134 44 162 44 193 43 224 43
500 250 86 50 110 50 143 50 173 49 207 49 239 48
600 300 97 55 123 55 159 55 190 54 227 54 261 53
700 300 105 55 133 55 172 55 203 54 243 53 280 53
800 300 114 55 143 55 185 55 220 54 - - - -

I'Ipvlmeanme: ﬂpomemyTquble 3Ha4YeHna HOpPM NITIOTHOCTU TENJIOBOro NOTOKa cnenyet onpenendrtb VIHTGpI'IOJ'IﬂLI,VIGI?I.



NPUNOXEHNE 7*

HOPMbI MNOTHOCTU TEMNOBOIO NMOTOKA YEPE3 NOBEPXHOCTb N30JIALNN
TPYBONPOBOAOB ABYXTPYBHbLIX BOAAHBLIX TEMNOBLIX CETEW MNP NMPOKNALKE B HEMPOXOAHbLIX
KAHAJIAX N NMOA3EMHOW BECKAHAITIbHOW NMPOKNAQKE

Tabnuua 1 HopMbl NNOTHOCTM TEMMOBOrO NOTOKA TPYOONPOBOAOB Npy 00LWEeNn NPOACIKUTENBHOCTM PaboTbl B rog,
5000 4 u meHee, B1/m

YCnoBHbIN Tpy6onposog
npoxof Mogatowmit | O6paTHuit | Mopatowmint | O6patHbiit | Mopatowmin | OBpaTHblif
Tpybonposoaa, CpegHerogoBas TemnepaTypa TennoHocuTens, °C
MM 65 50 90 50 110 50
25 15 10 22 10 26 9
30 16 11 23 11 28 10
40 18 12 25 12 31 11
50 19 13 28 13 34 12
65 23 16 32 14 40 13
80 25 17 35 15 43 14
100 28 19 39 16 48 16
125 29 20 42 17 52 17
150 32 22 46 19 55 18
200 41 26 55 22 71 20
250 46 30 65 25 79 21
300 53 34 74 27 88 24
350 58 37 79 29 98 25
400 65 40 87 32 105 26
450 70 42 95 33 115 27
500 75 46 107 36 130 28
600 83 49 119 38 145 30
700 91 54 139 41 157 33
800 106 61 150 45 181 36
900 117 64 162 48 199 37
1000 129 66 169 51 212 42
1200 157 73 218 55 255 46
1400 173 77 241 59 274 49

Mpumeyanusa: 1. PacyeTHble cpegHerofoBble TemnepaTypbl BOAbl B BOAsHbIX TennoBbix ceTax 65;90;110 °C
COOTBETCTBYIOT TemnepaTypHbiM rpadukam 95-70 °C; 150-70 °C; 180-70 °C.

2. HpomemyTquble 3Ha4YeHNUA HOPM MJTIOTHOCTK TENJIOBOro NOTOKa cneayeT onpenenatb I/IHTepI'IOJ'IFILLI/IeIZ.



Tabnvua 2 HopMbl MNOTHOCTM TENMOBOrO NOTOKa TPYyGONPOBOAOB Npy 06LLEN NPOAOIKUTENBHOCT PaboThl B rog
6onee 5000 v, Bt/m

YCnoBHbIM Npoxog Tpy6onposog
Tpy6Gonposoaa, Mm nogatloWwmii | obpaTHbIi | nopatowwmii | obpaTHbld | nogatowmii | o6paTHbIi
CpegHerogoBag Temnepartypa TennioHocutens, ° C

65 50 a0 50 110 50

25 14 9 20 9 24 8
30 15 10 20 10 26 9
40 16 11 22 11 27 10
50 17 12 24 12 30 1"
65 20 13 29 13 34 12
80 21 14 31 14 37 13
100 24 16 35 15 41 14
125 26 18 38 16 43 15
150 27 19 42 17 47 16
200 33 23 49 19 58 18
250 38 26 54 21 66 20
300 43 28 60 24 71 21
350 46 31 64 26 80 22
400 50 33 70 28 86 24
450 54 36 79 31 91 25
500 58 37 84 32 100 27
600 67 42 93 35 112 31
700 76 47 107 37 128 31
800 85 51 119 38 139 34
900 90 56 128 43 150 37
1000 100 60 140 46 163 40
1200 114 67 158 53 190 44
1400 130 70 179 58 224 48

MpumeyaHue. CM. npuMeydaHust kK Tabn. 1.

MpunoxeHue 8 ncknoyeHo.



MPUNTOXKEHWE 9
CnpaBo4Hoe

PACYETHBIE KO3®DNUMEHTBI TEMNTOOTOAYN
1. Pac4yeTHble Koa(huLMEHTbl TENMOOTAAYM OT HAPYXHOW NMOBEPXHOCTU NOKPOBHOIO Criosi B 3aBUCUMOCTU OT BUAa

M TemnepaTypbl M30NUPYEMOi MNOBEPXHOCTW, BMAA pacyeTa TOMLWMHbI TEMnnoBOW M30MSLUM U MPUMEHSIEMOrO
NMOKPOBHOIO Cosi NPUBEAEHbI B Tabnuue.

KoadbdpuumenT Tennootaaum e
B1/(m : -°C),
Temnepatypa nsonu- Usonupyemas Bug pacdeta NPV PACMOMNOXEHUN U30NUPYEMbIX
NOBEPXHOCTb nsonsiuum MOBEPXHOCTEN
pyemow noBepxHocTu, °C B NOMEeLLEHUSX, Ha OTKPbITOM
TOHHEenNAX Ang BO3gyxe, Ans
MOKPOBHbIX CMIOEB C | MOKPOBHbIX CITOEB C
KoahpurLmMeHTOM KO3 pULMeHTOM
nanyyexums C nanyyexums C
ManbiM | BbICOKUM | ManbiM | BbICOKMM
Bbiwe 20 Mnockas Mo 3apaHHOM 6 11 6 11
NMOBEPXHOCTb, TemnepaType Ha
obopynoBaHue, NMOBEPXHOCTU
BEpTUKarbHbIe NMOKPOBHOIO Criost
TpyGonpoBoabl
OcTanbHble BUAbI 7 12 35 35
pacyeToB
FopusoHTanbHble |o 3agaHHOM 6 10 6 10
TemnepaType Ha
TpyGonpoBoAbl NoBEPXHOCTU
NMOKPOBHOIO Crost
OcTanbHble BUAabI 6 11 29 29
pacyeToB
19 1 HMXe Bce Buabl MpepoTBpalleHne 5 7 - -
N30mmMpyembix KOHOEeHcalmu Briaru
00beKkToB N3 OKpYXXatoLero
BO34yXxa Ha
NMOBEPXHOCTH
NMOKPOBHOrO Crost
OcTanbHble BUAbI 6 11 29 29
pacuyeToB

Mpumeyanus: 1. [na TpybonpoBOAOB, NPOKNaAbIBAEMbIX B KaHanax, kKoaduLUMEHT Tennootaayuu
o, =8Bm /i (w* o).

2. K NOKPOBHbIM CIOSIM C MarbiM KO3(PMULNEHTOM nanydeHnss C OTHOCATCS MOKPLITUS C Ta25s

2 4 . .
Bt/(m K ) n meHee, B TOM 4yucne M3 TOHKOMMUCTOBOW OLMHKOBaAHHOW CTanu, fUCTOB W3 antoMUHUSA U
antMUHUEBBIX CMaBoOB, a Takke APYrmxX MatepuanoB, OKpalUeHHbIX antoMUHUEBOW Kpackon. K nokpbITUAM C

BbICOKMM KO3(P(PMLMEHTOM U3NYydYeHUs OTHocATcs nokpbltua ¢ C > 2,33 BT/(M2 -K4), B TOM u4ucne
CTEKNONNacTMku U1 npoYMe MaTepuanbl Ha OCHOBE CUHTETUYECKMX WU MNPUPOAHBIX  MONMMEPOB,
acbecTOLEMEHTHbIE NUCTLI, LUTYKaTypKW, MOKPOBHbLIE CrlOW, OKPalUEHHbIE Pa3fUYHbIMKU Kpackamu, Kpome
antoMUHMEBON.

3. K03¢)(*)MHM8HT Tennootaadyn OT BO34yXa B KaHalle K CTeHKe KaHana OonyckaeTcA NpuHnMaTb paBHbIM 8

2
Bt/ (m -°C).




NPUNOXXEHKME 10

ObsasaTensHoe
KO3®OUUMEHT £ , yl—IVITbIBAPOU:lVIVI W3MEHEHWE CTOMMOCTU
TEMIOTbI U TEMNOU3ONALMOHHOW KOHCTPYKLIMN B 3ABUCUMOCTU
OT PAVNOHA CTPOUTEJIbCTBA U CINOCOBA MPOKNAOKU TPYBOIMPOBOJA
(MECTA YCTAHOBKW/ OBOPYOOBAHUA)
PaiioH cTpoutenbcTBa Cnocob npoknagku TpybonpoBoAa U MeCTopacnonoXeHme
obopynoBaHus
Ha B B GeckaHanbHbIN
OTKPLITOM | MOMELLEHUN, | HENMPOXOLHOM
BO3ayxe TOHHEenNe KaHarne

EBponenckue parionsl (1.1-1.5, 11.I-11.2) 1,0 1,0 1,0 1,0
Ypan (VILI-VIL.3) 1,02 1,03 1,03 1,0
KaszaxcraH (XI.I-X1.3) 1,04 1,06 1,04 1,02
CpeqaHss Asus 1,04 1,04 1,02 1,02
(VLI-VL.3, XILI-XI1.4)
3anagHasa Cubwups (VIILI-VIIL5) 1,03 1,05 1,03 1,02
BocTtouHasa Cunbupsb (IX.1-1X.3) 1,07 1,09 1,07 1,03
JanbHun BocTok 0,88 0,9 0,8 0,96
(X.1-X.3)
Parnonbl KpariHero Cesepa 1 npupaBHEHHbIE K 0,9 0,93 0,85 -
HuUm (lc-Xc)

MpumeyaHne. PanoHbl CTpOMTENBLCTBA NpMBEAEHbI B COOTBETCTBUM ¢ NncbMoM [foccTtpost CCCP ot
6.09.84 Ne N 4448-19/5. B ckobkax ykasaHbl TeppuTopuanbHbie paioHbl 1 nogpavioHsl no CHull 1V-5-84.

MPUNOXEHUE 11

PekomeHayemoe
TONWWMHBLI MHOYCTPUATIbHBIX (MOJIHOCBOPHbLIX 1 KOMMNEKTHBLIX)
TEMNOM30NALMOHHBIX KOHCTPYKLMA
TonLwmHa OCHOBHOIO Crosi, MM
pacyeTHasi, No YCNOBUIO npuHMMaemMas pacyeTHas, No ycrnosusim npuHMMaemMas
noan. 3.1a noan. 3.16-3.1un
40-45 40 no 40 40
46-65 60 41-60 60
66-85 80 61-80 80
86-105 100 81-100 100
106-125 120 101-120 120
126-150 140 121-140 140
151-175 160 141-160 160
176-200 180 161-180 180




NPEAENBHASA TOMNWMHA TEMNON3ONALMOHHBIX KOHCTPYKLMN

MPY MOA3EMHOW MPOKNALKE B TOHHENSAX U

HEMPOXOAHbIX KAHAJTAX

MPUNTOXEHWE 12
PekomeHayemoe

YCnoBHbIN Cnocob6 npoknagkm Tpy6onposoaos
npoxon, \ |
Tpy6onposoaa, MpeaenbHas TonwuHa TENTOM30NSALMOHHON KOHCTPYKLUMKW, MM, NPW TEM. BellecTBa, °C
MM Hxe muHyc 30 | oT muHyc 30 go oT 20 pgo 600 Ao 150 sknou. 151 n BbiWwe
19 BKITHOM.

15 60 60 60 40 60
25 100 60 80 60 100
40 120 60 80 60 100
50 140 80 100 80 120
65 160 100 140 80 140
80 180 100 160 80 140
100 180 120 160 80 160
125 180 120 160 80 160
150 200 140 160 100 180
200 200 140 180 100 200
250 220 160 180 100 200
300 240 180 200 100 200
350 260 200 200 100 200
400 280 220 220 120 220
450 300 240 220 120 220
500 320 260 220 120 220
600 320 260 240 120 220
700 320 260 240 120 220
800 320 260 240 120 220

900 n 6onee 320 260 260 120 220

MpumeyaHus: 1.
TemnepaTyp TpaHCNOpPTUPYEMbIX BeELLECTB.

TonwmHa wusonAuMM aOns TPyGOMpOBOAOB B KaHanax ykasaHa Ans MOMOXUTENbHbIX
Ons  TpybonpoBoaoB C oTpuuaTenbHbIMU - TemnepaTypamu
TPaHCMOPTMPYEMbIX BELLECTB, NMPOKMaAbiBaeMbIX B KaHanax, npefenbHas TomMwmHa NPMHUMAETCA TAaKon Xe, Kak

npv NpoKIiagke B TOHHeENe.

2. B cnydyae, ecnv no pacuyety TOnMHa u3onsaumMu Gonblue npedenbHoW, cregyeT MNpuMeHsTb Gonee

apbeKTUBHBIV MaTepuan.

MPUNOXEHWE 13
pekomeHayemoe

OMPEAENEHWVE TONWWHBLI M OB EMA TEMNON3ONALMOHHBLIX M3OENNIA
N3 YMIOTHALWNXCA MATEPUANOB

1. TOJ'ILIJ,I/IHy Tennon3onAUuMoHHOro mnsgenna mn3 ynnoTHAKLWMXCA mMaTepuanoB OO0 YCTAaHOBKUM Ha U30NMpPyeMyro

NoBEPXHOCTb CriefyeT onpeaensiTb C y4eToM KoadpuumeHTa ynnotHeHust £, no copmynam:

ONS UMIMHAPUYECKOW NOBEPXHOCTY



d+8
= A —
4 FAd 428 (1)

ONs1 NIoCcKon NOBEPXHOCTU

é:&c (2)

roe 51,52 - TOMWMHA TENOU30NSALMOHHOIO WU3AeNnusl OO0 YCTAHOBKM Ha WM30NMpPYyeMyto MnoBepxHocTb (6e3
YAIOTHEHNS), M;

& - pacyeTHas TonwmHa TENNOU3ONALUMOHHOIO CMOs C YNNOTHEHNEM, M;
o - Hapy>XHbIA QuameTp usonupyemoro obopyaoBaHus, Tpybonposogos, M;
F - KO3(PPULMNEHT YNNOTHEHNS, MPUHUMAEMBIN MO Tabnuue HacTOALWEro NPUMOXKEHNS.
c
. d+ &
MNpumevaHne. B cnyyae, ecnm B chopmyne (1) npoussedeHve K, d105 MeHbLle eAWHWLbl, OHO [OMXHO

NMPUHNMAaTbCA paBHbIM eanHuUe.

2. MNpv MHOTOCINOMHON U30MALMM TOMLUMHY U3OENUs 4O ero YNNOTHEHUsI creayeT onpeaenaTb OTAeNbHO Ans
Ka)kgoro cros.

3. O6bem Tennom3onAUNOHHBLIX U3LENUA N3 YNINOTHAKLWNMXCA MaTepuranioB 40 YNIIOTHEHUA crnieayeT onpenendaTtb no

dopmyne

V=K (3)

roe 'V - obbem TEeNnNon3onAUMOHHOIo Mmatepuana nnm nsgenua 0o ynioTHeHUA, m

3
P} - 06beM TENNON3ONALMOHHOTO mMaTtepuana nnm n3genma c y4eTom ynmioTHeHUA, M

TennonsonsumoHHble MmaTepuarsbl U 3genus KoadpcpmumeHt

YNNOTHEHUA KI:

V3penns myHepanoBaTtHble ¢ roopupoBaHHOW CTPYKTYPOW Npu yknaake Ha
TpybonposoAbl 1 060pyAOBaHME YCNOBHBIM NPOXOAOM, MM:

no 200 1,3
ot 200 go 350 1,2
cB. 350 1,1
MaTtbl MMHepanoBaTHbIE NPOLLMBHbIE 1,2
MaTbl U3 CTEKNSAHHOrO LTANEenbLHOro BOMOKHA 1,6

MaTbl M3 CynepTOHKOro CTEKIMOBOMOKHA, MaTbl B3M, X0NCThl M3 yNbTpacynepTOHKMX 1




3
CTEKNOMMKPOKPUCTANIIMYECKMX BOFNIOKOH CpeaHel NNoTHOCTLI0 OT 19 a0 56 kr/m  npu
yKrnagke Ha TpybonpoBoAbl U 060pyaoBaHMe YCOBHBIM NPOXOAOM, MM:
3 3,2*
¥ < 800 npwu cpeaHein nNoTHOCTU 19 Kr/m
1,5*
3
To e npu cpegHen NNOTHOCTK 56 Kr/m
D = , 3 2,0*
¥ = 800 npu cpegHen nnotHocTn 19 Kr/m
. 3 1,5*
To e npu cpeaHen NNOTHOCTK 56 Kr/m
MnnTbl MMHEpanoBaTHbIE HA CUHTETUYECKOM CBA3YIOLLIEM MapKU:
1,5
50, 75
1,2
125,175
MnuTbl MMHEpanoBaTHblE Ha BUTYMHOM CBA3YIOLLIEM MapKu:
1,5
75
1,2
100, 150
1,15
MnnTbl NONy>XecTkne CTEKNOBOSNIOKHUCTbIE HAa CUHTETUYECKOM CBA3YIOLLEM
MeHonnact NBX-3 12
Menonnact MNMy-9T 13

* HpomemyTquble 3Ha4YeHuA KOSd)(bI/ILI,I/IeHTa YNNoTHEeHUA cnenyert onpenendarb I/IHTepﬂOJ'IﬂLI,VIeI;I.

MpumeyaHne. B oTaenbHbIX crydasx B NPOEKTHO-CMETHOW LOKYMEeHTauuu rno TenmoBOW MU30AAuun MOoryT
ObITb NpegycMOTpeHbl Apyrue Ko3(MULUMEHTbI YNNOTHEHWS, OOYCMNOBMNEHHbIE TEXHUKO-3KOHOMUYECKUMM
pac4yeTamMm U 0COBEHHOCTSAMN PabOoTbl TENITOBOW M30MALMN.




