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OOKyMEHTe npuBedeHbl MpaBuna onpegeneHns obbemMa W TOMWMHBLI  YMNOTHSAOLWMXCA  BOMOKHUCTbIX
TENnon3onALMOHHbIX MaTEPUAroB B 3aBUCUMOCTU OT KO3 ULIMEHTA YMIOTHEHMS.

HacTtoswue HopMbl pa3paboTaHbl: KaHA. TexH. Hayk b.M. LLlotxem (pykoBogutens pabotsl), /1.B. Cmaspuukas,
KaHg. TexH. Hayk B.I. [llempos-eHucoe (OAO «VIHXUHWPWHIOBaAA KOMNaHWs MO  TEMMOTEXHUYECKOMY
ctpouTtenbcTBy OAO «Tennonpoekt»), B.A. nyxapes (Focctpon Poccun); J1.C. Bacunbesa (OIYI LIHC).

B paboTe npuHuManu yvactue: kaHa. TexH. Hayk E.[. Os4yapeHko, B.C. XKonydoe (Coto3 «KoHuepH CTEIMCy);
A.C. Menex (BAO «XonguHroas KomnaHusa «Poctennounsonaumsi»»); KaHA. TexH. Hayk S.A. KoebinsHekul, A.N.
Kopomkoe, kaHp. TexH. Hayk "X, YmepkuH (OAO BHWUIMWNOHepronpom); B.H. SkyHuues (CIMKB dwmnmnan AO
«®rpma «3HeprosawmTan»); kaHg. TexH. Hayk A.B. Cnadkos (YT «HN MoccTpony).

CHwuI 41-03-2003
CTPOWTENBHBLIE HOPMbI U MPABUIIA POCCUNCKON ®EQEPALINM

TENNOBAA U3onAaunAa OsOPYJOBAHUA
n TPYBONPOBOAOB

DESIGNING OF THERMAL INSULATION OF EQUIPMENT
AND PIPE LINES

Jlama ssedeHusi 2003-11-01
1 OBJIACTb MPUMEHEHUA

HacTtoswune Hopmbl M npaBwuna crnegyeT cobniogatb MpU NPOEKTUPOBAHWM TEMMOBOW M30NSAUMU HapYXHOW
NoBEpPXHOCTM 06OopyaoBaHWsi, TPYOOMNPOBOAOB, rasoxo4OB W BO34YXOBOLOB, PacMONIOKEHHbIX B 34aHUSX,
COOPYXEHUSIX N Ha OTKPLITOM BO3JyXe C TeMnepaTypor coaepxallmxca B HUX BelecTts oT MuHyc 180 po 600 °C, B
TOM u4ucrie TpybonpoBOOOB TEMMOBbLIX CETEN MNpu Bcex crnocobax npoknagku, U npedHasHauYeHHoOW ans
obecneyeHnst UX SKCMlyaTaUMOHHOM HafeXHoCTW, ©GesonacHoW 3Kkcnnyatauum WM HeobXoOMMOro  YpPOBHS
aHeprocbepexeHusi. [Mpu npoekTupoBaHun Heobxoammo cobnogatb TpeboBaHUs K TENMOBOW  U30NSALMMU,
cogepxalimecss B HOpMax TEXHOMOIMYECKOro MNPOEKTUPOBaHUS WM APYrMX HOPMATMBHbLIX  [OKYMEHTaXx,
yTBEPXKOEHHbIX UK cornacoBaHHbIX foccTpoem Poccuum.



Hacrosawue HOPMbl HE pPacrnpoCTpPaHAKTCA Ha MNpPOeKTUupoBaHne TENNOBOWN M30MALUN 060pyﬂ,OBaHMﬂ n
pr60ﬂpOB0ﬂ,OB, cogepxawumnx wn TpaHCNOPTUPYKOLWMX B3pbiBYaTble BelwecCTBa, WU3OTEPMUYHYECKUX XPaHUIALL
CKWXKEHHbIX rasoB, 34aHUA W NOMeLleHun and npoun3soactBa M XpaHEHUA B3pbiBY4ATbIX BeLWECTB, aTOMHbIX
CTaHUun 1 YCTaHOBOK.

2 HOPMATUBHBIE CCbIJTIKH
MepeyeHb HOPMAaTVBHbIX JOKYMEHTOB, Ha KOTOPbIE NMPUBEAEHbI CCbINKW, AaH B NPUIOXeHUn A.
3 TEPMWHbI U ONPEQEJNIEHNA

MNOTHOCTE TENMOU3ONALMOHHOrO MaTepuana p, Ki/M°, - BenuuMHa, onpefensemasi OTHOLIEHUEM MacChl
MaTepumana Ko BCeMy 3aHUMaemMoMy UM obbemy, BKNOYas Nopbl U NyCTOThI.

KoadcpuumeHT TennonpoBoagHoctu A, BT/(M-K), - konnyecTBo TennoTel, NnepegaBaemMoe 3a equHULY BpeMeHU
Yyepes eanHULYy nNnowann n3oTepMmnYecKon NOBEPXHOCTM NpU TeMNepaTypHOM rpagneHTe, paBHOM eguHuLE.

PacuyeTHas TennonpoBOAHOCTb - KO3(MUUMEHT TenrnonpoBOAHOCTM TENNOU3OMALMOHHOIO MaTepuana B
3KCMIyaTaUMOHHbLIX YCIOBUAX C YH4ETOM €ro TemnepaTtypbl, BNaXXHOCTU, MOHTaXHOTO YNMOTHEHUS U HANn4yus LWBOB
B TENMOU30NALUMOHHON KOHCTPYKLINW.

MaponpoHuuaemocTtb Y, Mr/(M-y-T1a), - cnocobHOCTb MaTepuana nponyckaTb BOASAHbIE Mapbl, COAepX)aLimecs
B BO34yxe, Mog AeWCTBMEM Pas3HOCTW WX MapumarbHbIX OABNEHUA Ha MPOTMBOMOMOXHbLIX MOBEPXHOCTAX Cros
mMaTtepuana.

TemnepaTypoCTOMKOCTb - CNOCOBHOCTL MaTepuarna CoXpaHsaTb MexaHu4eckme CBOMCTBA NPW MOBbILLEHNN UK
MOHWXEHUN TemnepaTtypbl. XapakTepusdyeTcs npefenbHbiMU Temnepatypamyv MpUMEHEHWs, Npu KOTOpbIX B
mMaTepuane obBHapyxuBalTCa Heynpyrme gedopmaumn (Npy MOBbILWEHWW TeMmnepaTypbl) WnuM paspylueHve
CTPYKTYpPbI (NPY NOHWXEHUN TeMnepaTypbl) NOA4 CXKUMaLOLLEN Harpy3Kou.

YnnoTtHeHWe TensIOM3OMSLMOHHBIX MaTepuanoB - MOHTaXHas XapakTepucTuka, onpegensowas nnoTHOCTb
TeNnnon3onAUMOHHOrO MaTtepuara nocrne ero YCTaHOBKU B MPOEKTHOE MOSIOKEHWE B KOHCTPYKUMU. YNMNOTHeHue
MaTepuanoB xapakrepusyeTcs Koad(PULMEHTOM YNNOTHEHUA, 3HAa4YEHNE KOTOPOro OnpeaenseTcs OTHOLEHNEM
obbema MaTepuana unu u3genusi K ero o6bemy B KOHCTPYKLIMK.

TennonsonsauMOHHAA KOHCTPYKLMSA - 3TO KOHCTPYKUMS, COCTOSILAsi M3 OOHOIO WM HECKOSbKMX CIoeB
TEeNnou3onsAUMOHHOrO MaTtepuana (M3genus), 3aluMTHO-MOKPOBHOIMO CrOsi U 3reMeHTOB KpenneHus. B cocTtas
TENMOU30MNALMOHHOW KOHCTPYKLUMWM MOTYT BXOAWUTb NapOM3ONALMOHHbBIN, NPeaoXpaHTenbHbIA U BbIpaBHUBAOLNIA
crow.

MHorocnonHasa Tennon3onALMOHHAA KOHCTPYKLMA - 9TO KOHCTPYKLMS, cocTosWwas us asyx n 6onee cnoes
PasnnyHbIX TENION30NALMOHHBLIX MaTepnarnos.

MOKPOBHLIA CHMOW - 3MEMEHT KOHCTPYKUMM, YCTaHaBfMBAEMbI MO Hapy>XHOW MOBEPXHOCTN TENroBOK
N30NALUUN NS 3alMTbl OT MEeXaHUYECKMX NOBPEXOEHWUIN U BO3OENCTBUS OKpYyXatoLlen cpefbl.

Mapon3onALUMOHHBLIA CNON - 3NIEMEHT TENMNOU3ONALUMOHHON KOHCTPYKUMM obopyaosaHus u TpybonposBoaos ¢
TemMnepaTypon Hwxe TeMnepaTtypbl OKpyXawweih cpeabl, NpeaoxXpaHAoLWUn TEennonsonsaumoHHbIA Cron oT
NPOHUKHOBEHNS B HEro napos BOAbl BCMEACTBME Pa3HOCTW napuuanbHbIX AaBfeHWn napa y XOnoaHOW
NMOBEPXHOCTU U B OKpYXatoLLen cpeae.

MpeaoxpaHUTENbLHBLIA CMOM - 3NIEMEHT TENNOU3ONSALNOHHON KOHCTPYKLMW, BXOASALLMIA, Kak NpaBumo, B COCTaB
TENMON30NALMOHHOW KOHCTPYKUMU Ans oBopyaoBaHuWs M TpybonmpoBOAOB C TemrepaTypow MOBEPXHOCTU HWMXe
TemnepaTypbl OKpyXatoLLen cpefpl C Lerbio 3awmuTbl TAapOn30SISALMOHHONO CrOSA OT MEXaHUYECKUX NOBPEXAEHUN.

TemnepatypHble Aecgopmauum - TEMNSIOBOE paclUMpEeHne WM coxaTue U3onMpyeMon MOBEPXHOCTU WU
3MNEMEHTOB KOHCTPYKLMM MoA BO3AENCTBUEM U3MEHEHWUS TemnepaTypHbIX YCNOBUW NMPU MOHTaXe M 3Kcnnyatauum
n3onupyemoro obbekTa.

BbipaBHMBaOWMINA CNOMN - SMIEMEHT TEMNNOU3ONALNOHHOW KOHCTPYKLUW, BbINONHAEMbIA U3 YNPYTMX PYNOHHbIX
WK NNCTOBbLIX MaTepunanos, yCTaHaBNMBAETCS NOA MAMKUA NOKPOBHbLIV CMOKW (HanpuMep, U3 NakocTeknoTkaHu) ans
BblpaBHWBaHWUS POPMbI MOBEPXHOCTH.

4 OBLLUE NONOXEHUA

4.1 TennomsonsauMOHHAs KOHCTPYKUMS [OOMkHa obecnedvMBaTb HOPMAaTMBHbIM YPOBEHb TEMMOBbIX MNOTEPb
obopynoBaHvem u TpybonpoBodamu, GesonacHylo AN YernoBeka TeMmrepaTypy WX HapyXHbIX MOBEPXHOCTEN,
TpebyeMble NapameTpbl TEMNNOXONOAOHOCUTENS NPU 3KCNyaTauuu.

4.2 KoHCTpyKLMM TENNOBOW M3onsauum TpybonpoBodoB U 060pyaoBaHUs AOMKHbBI OTBeYaTb TPeGOBaHUAM:

- 9HeproadEKTMBHOCTU - WMETb ONTUMAarnbHOE COOTHOLUEHWE MeXQYy CTOMMOCTbIO TEMNOM30NALUOHHOWM
KOHCTPYKLMMN Y CTOMMOCTBIO TENSOBLIX NOTEPb Yepes3 M30NSALMI0 B TEYEHME pacyeTHOro CpoKa aKcnyaTaumm;

- 3KCnNyaTauMoHHON HaOEXHOCTM U AONITOBEYHOCTM - BbiAEPXUBaATb 063 CHMKEHNS Tenno3alimMTHbIX CBOMCTB U
paspyLleHns aKCnnyaTaumMoHHble, TeMnepaTypHble, MeXaHU4Yeckue, XuMu4eckne n gpyrme Bo3gencTBus B TedeHue
pac4eTHOro cpoka aKcrnyaTaumu;

- 6esonacHOCTU ANsA OKpyXKatoLen cpeabl 1 0BCnyXunBaloLLEero nepcoHana npy aKcnnyaTaumm.

MaTepuanbl, ucrnonb3yemble B Tenfou30NAUMOHHBbIX KOHCTPYKUMSIX, He [OSKHbl BbiAensATb B npouecce
3KCnnyaTauum BpedHble, NoXapoonacHble U B3pblBOOMACHbIE, HEMPUATHO MaxHyliMe BeLLeCTBa B KONWYECTBAX,
npeBbILIaLWMX NpegensHO OMYCTUMbIE KOHLEHTpaumu, a Takke 60ne3HeTBOpHbIE GakTepun, BUPYCbI U TPUOKK.

4.3 Tlpu BbibOpe MaTepuanoB W W3OEenuii, BXOASILLUMX B COCTaB TEMNMOU30MALMOHHBIX KOHCTPYKUMA Ans
MOBEPXHOCTEN C MONOXUTENBHLIMU TemnepaTypamu TennoHocutenst (20 °C u Bbiwe), cnegyet yuuTbiBaTb



cnepytowme akTopsl:

- MECTOPACTOSIOXKEHNE N30NTUPYEMOr0 OOBEKTA;

- TeMnepaTypy M3onnpyemMon noBepXHOCTHY;

- TeMnepaTypy OKpyXatoLLlen cpeqpbl;

- TpeboBaHust NoXkapHow 6e3onacHoCTy;

- arpecCcMBHOCTb OKpYXaloLen Cpedbl Uiy BELLECTB, COAEPKaLLMXCA B M30NMPYEMbIX OObeKTax;

- KOPPO3NOHHOE BO3OEWNCTBUE;

- MaTepuan NoBEPXHOCTUN N30NIMPYEMOro OObEKTa;

- JONYCTUMbIE Harpy3ku Ha U3oNMpyemMyto NOBEPXHOCTb;

- Hanu4yme BMbBpaUMM 1 yaapHbIX BO3OENCTBUN;

- Tpebyemyto AONTrOBEYHOCTb TEMNNON3ONALMOHHON KOHCTPYKLNN;

- CaHWUTapHO-TUrMeHnYeckme TpeboBaHus;

- Temnepatypy NnpMMeHeHUs TENNOU30NSALMOHHOIo MaTepmuana;

- TENNONPOBOAHOCTb TENMOU3ONALMOHHOIO MaTepuana,

- TeMnepatypHble geopMauun n3onmpyembix NOBEPXHOCTEN;

- KOHbMrypaumo 1 pasmepbl U30NIMPYEMO NOBEPXHOCTY;

- YCIOBMWSI MOHTaXa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb U Ap.).

TennonsonsaumMoHHas KOHCTPYKUMs TpybOMpoBOOOB TEMMOBLIX CETEN MOA3EMHON GeckaHanbHOM NpPOKNagku
OOMKHa BblaepxunsaTb 6e3 pa3pyLUeHuns:

- BO34ENCTBUE IPYHTOBLIX BOA;

- Harpys3ku oT MaccChl BbILLENEXALLEro rpyHTa M NPOXOAsLLEro TpaHcnopTa.

[Mpn BbIGOpEe TENNMOU3OMAUMOHHBLIX MaTepuanoB M KOHCTPYKUMA AONA MOBEPXHOCTEW C TemnepaTypon
TennoHocutensa 19 °C u HWXe 1 oTpuuaTensHON AOMOMHUTENBHO crneayeT YYuTbiBaTb OTHOCUTENBHYIO BNAXXHOCTb
OKpY>KaloLLero Bo3ayxa, a Takke BNaXXHOCTb U NaponpoHULAeMOCTb TEMMOU30MALMOHHOIO MaTepuana.

4.4 B cocTaB KOHCTPYKUMM TEnroBOW M30MALMM M1 NOBEPXHOCTEW C MOSOXUTENbHOW TemnepaTypon B
KayecTBe 00s3aTeNbHbIX 3MIEMEHTOB JOJMKHBI BXOAUTb:

- TeNSIOM30MSALNOHHBIN CIOW;

- NOKPOBHbIN CNow;

- ANIeMEHTbI KpenneHus.

4.5 B cocTaB KOHCTPYKLMM TENsoBOW M30MsUMM AN MOBEPXHOCTEM C OTpULATENbHOM TemnepaTypon B
KayecTBe 0b6s3aTenbHbIX 3NEMEHTOB JOJMKHbI BXOAUTb:

- TEMNOU30MALMNOHHBINA CNOW;

- MapOM30IALNOHHbBINA CrOW;

- MOKPOBHbIN CrOW;

- ANEeMEeHTbI KpenneHus.

[Mapoun3onaunoHHbIA cnon criefyeTt npegycmMaTpuBaTh Npu Temnepatype n3onupyemMon noBepXHOCTU Huxe 12
°C. HeobxogmmocTb yCTpOWCTBa MapOU3ONISILMOHHOIO cros npu Temnepatype Bbiwe 12 °C  cnegyet
npegycmatpuBatb Ans obopydoBaHust U TpyOONpoOBOAOB C TeMMepaTypon HMbke TemnepaTypbl OKpyXKatoLen
cpedbl, ecnu pacyeTHad TemnepaTtypa W30NMpyeMOW MOBEPXHOCTU HWXKE TemnepaTypbl «TOYKM POCbI» Mpu
pacyeTHOM AaBMNEHMN N BIIAXXHOCTW OKpY)XatloLLero Bo3gyxa.

HeobxoanmocTb yCTaHOBKM NapOU30ONsiILMOHHOIO Crosi B KOHCTPYKLUMM TEMMOBOW U30NSLUN ANs NOBEPXHOCTEN
C NepeMeHHbIM TemnepaTypHbiM PEXMMOM (OT MOMOXWUTENBHOW K OTpuuaTenbHOW TemnepaTtype u Haobopor)
onpegensieTca pacyeTom AN UCKMIOYEHUSA HaKoMNNeHNs Briark B TENOM30NSALNOHHOM KOHCTPYKLUMN.

AHTUKOPPO3NOHHBbIE MOKPbITUA  M30NMPYEMOM MOBEPXHOCTM HE BXOOAT B COCTaB  TEMMOM3O0SSALNOHHBIX
KOHCTPYKLWN.

4.6 B 3aBUCMMOCTM OT NPUMEHSAEMbIX KOHCTPYKTUBHBIX PELUEHUI B COCTaB KOHCTPYKUUN AOMOMHUTENBHO MOryT
BXOOUT:

- BblpaBHMBAIOLLMIA CIOW;

- NpeaoXpaHUTENbHbIN CION.

lMpenoxpaHuTenbHbIA CMOW criegyeT npegycMmaTtpuBaTbh Npy NPUMEHEHUM METAaIM4eCcKoro NMOKPOBHOMO Cros
ONS NpefoTBpaLleHns NOBPEXAEHUSA NAapOM30NALMOHHBIX MaTeprasnos.

5 TPEBOBAHUSA K MATEPUANAM U KOHCTPYKLIMAM TENJIOBOU U3onsaumm

5.1 B KOHCTpyKUMsIX Tennomsonsaumm obopyaoBaHms 1 TpyboNpoBOAOB C TEMNEPATYPON COAEPKALLUMXCH B HUX
BewectB B guanasoHe oT 20 °C po 300 °C gns Bcex cnocoboB Npoknagku, kpome OeckaHanbHOW, cnepyet
NPUMEHATb TEMNOM30MNALMOHHbIE MaTepuanbl U u3genns ¢ NNoTHocTelo He 6onee 200 kr/m® 1 KO3 hULMEHTOM
TENMoNpPoOBOAHOCTM B CyXoM cocTosiHumn He 6onee 0,06 B1/(m-K) npu cpegHen temnepatype 25 °C.

HonyckaeTcs npumeHeHne acbecToBbIX LUHYPOB A58 n3onsauumn TpybonpoBodoB YCNOBHbEIM NPOXo4om 4o 50 Mm
BKITHOYUTESBHO.

5.2 B «kadecTBe MepBOro TEMMOU3OMALNOHHOIO CIIOSI  MHOFOCIIOMHBLIX  KOHCTPYKUMA  Tensou3onsaumm
obopynoBaHnst 1 TPyOOMNPOBOAOB C TeMmnepaTypamMm COAEpPXaLLMXCsi B HUX BellecTB B AnanasoHe oT 300 °C wu
Gonee AonyckaeTcst NPUMEHSITb TEMMON30MALMOHHBIE MaTepuarbl U U3AENNs C NIOTHOCTLIO He Gonee 350 kr/m° 1
Ko3(bhMLIMEHTOM TENNONPOBOAHOCTH NMpu cpeaHen Temnepatype 300 °C He 6onee 0,12 B1/(m - K).

5.3 B kayectBe BTOpPOro n MOCRegywWNX TEMMOM3ONSALMNOHHBLIX CrOEB KOHCTPYKUMI Tenmnov3onaumm
obopyaoBaHusa n TpybonNpoBOAOB C TemnepaTypon cogepxaiwumxca B Hux BewlectB 300 °C u Gonee ansa Bcex



cnocoboB Npoknagku, Kpome GeckaHanbHOW, crieqyeT NPUMEHATb TENSoM3oMNALMOHHbIE MaTepuarnsl U U3genusi ¢
NNOTHOCTBLIO He Gonee 200 Kr/M> KoadhpmumMeHTOM TennonpoBOAHOCTU Mpu cpeaHen Temnepatype 125 °C He
6onee 0,08 B1/(m - K).

5.4 [Ina Tennou3onsauMoHHOro criosd TpyOOMpOBOAOB C MONOXUTENbHOW TemnepaTypow npu OeckaHarbHOM
npoknagke cregyeT NPUMEHsiTb MaTepuanbl C MIOTHOCTbIO He Gonee 400 Kr/M® U KO3(DULMEHTOM
TennonpoBogHocTn He Gonee 0,07 B1/(m - K) npn Temnepatype maTtepmana 25 °C 1 BNaXHOCTWU, yKa3aHHOW B
COOTBETCTBYIOLLUX FOCY4AaPCTBEHHbIX CTaHAAPTaX UMM TEXHUYECKNX YCITOBUSX.

5.5 [Ina TennousonsumoHHOro crnosi obopygoBaHus M TpybonpoBodoB C oTpuuaTeNnbHbIMM Temnepatypamm
cnegyeT NPUMEHATb TENNOU3ONALUMOHHbIE MaTepuarnbsl U U34enus ¢ NIoTHOCTLI0 He 6onee 200 kr/m° 0 pacyeTHON
TennonpoBOAHOCTLIO B KOHCTPYKUun He 6onee 0,05 BT/(m - K) npu TemnepaTtype Bewects MuHyc 40 °C 1 Bbilwe 1
He 6onee 0,04 Bt/(m - K) - npu muHyc 40 °C.

Mpu BbIGOpE MaTepuana TENOM3ONSALMOHHOIO Crnosi MOBEPXHOCTU ¢ TemnepaTypon oT 19 go 0 °C cnepyet
OTHOCUTb K MOBEPXHOCTAM C OTpuuaTernbHbIMU TeMMepaTypamu.

5.6 Martepuanel, npuMmeHsemble B KadyecTBe TEMMOM3OMNSALMOHHOMO UM MOKPOBHOMO CrOeB B COCTaBe
TENNON30NALNOHHON KOHCTPYKUUM 0O0opyaoBaHMsS M TpyOONpoBOAOB, OOSMKHbI ObITb CEpTUMULMPOBaHLI (MMETb
MMIrMeHNYEeCcKoe 3aKIoYeHne, NoXapHbIA cepTudmkar, cepTndukaT COOTBETCTBUA KayecTBa NPOAYKLUN).

5.7 KoHcTpykuma TennoBon usonsumm TpybonpoBogoB npu GeckaHanbHOW Mpoknagke AormkHa obnapaTb
NPOYHOCTLIO Ha cxaTmne He meHee 0,4 MIa.

lMpn GeckaHanbHOW MpOKMNagke TEMNMOBbIX CeTer cregyeT MPevMMyLLeCTBEHHO MNPUMEHATb MNpeaBapuUTeNnbHO
N30MMpOBaHHble B 3aBOACKMX YCNOBMSAX TPybbl C M3onsumnen n3 neHononvypeTaHa B NONMITUIIEHOBOW 0B0mnoYke
(TOCT 30732) wnu apmoneHobeToHa C y4yeTOM [ONYCTUMOW TemnepaTypbl MPUMEHEHUS MaTepuarnoB W
TemnepaTypHoro rpaduka paboTbl TENNOBLIX CETEN.

MpumeHeHne 3acbinHOW M3onaumM TpybonpoBOAOB NpW NOA3eMHON NPOKMNagKke B KaHanax u 6eckaHanbHO He
AoryckaeTcs.

5.8 Tlpn OGeckaHanbHOW NpoKMNagke npeaBapuTENbHO W30MMPOBaHHble TpybonmpoBoAbl C w3onAuMen U3
neHononuvypeTaHa B NONM3aTUIEHOBON 060MOYKe AOMKHbI ObiTb CHABXEHbI CUCTEMOW ANCTAHLUUOHHOIO KOHTPOSA
BMaXXHOCTW U30MALUN

5.9 He ponyckaeTca npumeHaTb acbecTocodepxaliMe Tenrou3onsauMOoHHbIE MaTepuanbl Afs KOHCTPYKUMMA
TennoBon m3onaumm obopygoBaHusa u TpybonpoBOAOB C OTpUUATENbHBIMK TEMNepaTypaMm cogepXXallnxcs B HUX
BELLECTB U ANnd n3ondumm TpybonpoBoaoB NOA3EMHON NPOKNaAKM B HEMPOXOAHbIX KaHanax.

5.10 lMpu BbIGOpe TENNOU3OMALUUOHHBIX MaTepuarnioB M MOKPOBHbIX CIOEB CrnedyeT Yy4uTbiBaTb CTOWMKOCTb
3NEMEHTOB TEMMOM3ONSALMOHHON KOHCTPYKLUMU K XUMWYECKM arpeccuBHbIM (hakTopam OKpyXatolen cpegpl,
BKITIOMas BO3MOXHOE BO3OENCTBME BELLECTB, COAEpPXaLUnXcs B U30nMpyeMom obbekTe.

He ponyckaeTca npuMeHeHue TEnnomn3onsaunOHHbIX MaTepuanos, cogepXalmnx opraHnyeckme BelecTsa, Ans
N30MnALUMN KOHCTPYKLMIA 060pyaoBaHNsa 1 TpybonpoBoAOB, CoAepXKallnX CUbHbIE OKUCTINTENN (KUAKUA KACIOPOA).

Ons metannuyeckux MOKPbITUIA AOIMKHA MpeaycMaTpyMBaTbCs aHTUKOPPO3MOHHAs 3awmTta Wnm BblOMpaTbes
mMaTepumarn, He NoABEPXKEHHbIA BO3AENCTBUIO arpeCcCBHOM cpefbl.

5.11 [Ona obopygoBaHua u TpybonpoBoOOB, MOABEPraloWMXCs yOapHbIM BO3OEWCTBUAM M BMOpauwmw,
pekoMeHOyeTCsl MPUMEHSITb TEMMOU3OMSLMOHHbIE U3Jenust Ha oOcHoBe 6a3anbTOBOro CymnepTOHKOro  UMn
acbecToBOro BOJIOKHA.

Ona obbekToB, nogsepraowmnxcs Bubpauum, Npu NPUMEHEHWUM LITYKATYPHbIX 3aLMTHBIX MOKPbITUA cnegyet
npegycmaTpuBaTh OKNEWKY LUTYKaTypPHOro 3allMTHOMO MOKPbITUS C NOCMeayoLwen OKpackon.

5.12 Tpu npoeKkTMpoBaHUN OOBLEKTOB C MOBLILEHHBIMW CaHUTAPHO-TUrMEHNYECKUMU TpeboBaHuaMM K
COAEpXXaHWIoO NbiNMv B BO3AyXe MOMELEHUN B KOHCTPYKUMSAX TEennou3onsauMn He [onyckaeTcs MpuMeHeHue
MaTepuranos, 3arpsA3HAIOLLMX BO3AYX B NOMELLEHUSIX.

Jonyckaetca npyMeHeHWe TEennou3onAUMOHHbIX 3AeNnnii Ha OCHoBe MuHepanbHow BaTthl Buaa BMCT u BMT
no NOCT 4640 c guameTpom BOMoOKHa He Gornee 5 MKM uUnNu usgenuii U3 CyNepTOHKOrO CTEKNOBOMIOKHA B
obkragkax co BCEX CTOPOH U3 CTEKNAHHOM UMW KPeMHE3EMHOW TKaHW 1 Nof, repMeTUYHbIM 3aLUTHBIM NMOKPbITUEM.

5.13 B KOHCTpyKUMSIX TENNIOBOM M30NAUMM, NPeaHa3Ha4YeHHbIX Ansi obecneyeHns 3agaHHOM TemnepaTypbl Ha
MOBEPXHOCTM U30MSLMKN, B Ka4YecTBE MOKPOBHOIO CrOsl PEKOMEHAYETCs MPUMEHATb MaTepuasnbl CO CTEMEHbIO
4epHOTbI He Huke 0,9 (C koapPULIMEHTOM M3nyyeHust He Hke 5,0 BT/(M* - K*).

5.14 He ponyckaeTcsa nNpUMEHEHWE MeTarIMYecKoro MOKPOBHOMO Crosi MpU noa3eMHon GeckaHanbHOM
npoknagke n npoknagke TpybonpoBoAoB B HEMPOXOAHbIX KaHanax.

[TOKPOBHbBIN CMOM M3 TOHKOMWCTOBOrO MeTanna C HapyXHbIM MOMMMEPHbIM MOKPbITUEM HE AonyckaeTcs
NPUMEHATb B MeCTax, MOABEPXKEHHbIX NPSAMOMY BO3AENCTBUIO COMHEYHbIX NyYen.

5.15 oKpoBHLIN Cnow JonyckaeTcss He NpeaycmMaTpuBaTth B TENMNOU3ONAUMOHHBIX KOHCTPYKUMSX Ha OCHOBE
n3genuin n3 BONIOKHUCTbIX MaTepuaroB C MOKPbITUEM (KOTUPOBAaHHBLIX) U3 anioMUHUEBOW (PONbIM UK CTEKIOTKaHN
(cTeknoxomncra, CTEKNOPOrOXMW) M BCMEHEHHOr0 CUHTETMYECKOro Kaydyka Ansi M3onupyeMbix OOBbEeKTOB,
pacrnonoXeHHbIX B MOMELLEHUsX, TOHHensX, MnoABanax W uvepgakax 34aHui, W npyu KaHanbHOW Mpoknagke
TpybonpoBoaoB.

Tabnuya 1



Yucno cnoes napon3onsauMoHHOro Matepmana B
TENMOU30NALNOHHOM KOHCTPYKUUN B 3aBUCUMOCTHU OT
TonwuHa TemnepaTypbl M30NIMPYEMOI NMOBEPXHOCTM U CPOKa
[Mapomn30nAaUMOHHbIA MaTepuan MM ’ akcnnyatauum
OoT MumHyc 60 oo 19 | oT munHyc 61 oo HIXe MuHyC 100 °C
°C mMuHyc 100 °C
8 net 12 net 8 net 12 net 8 net 12 net
MonnatuneHosas nneHka (FOCT 10354);| 0,15-0,2 2 2 2 2 3 -
nneHka nonuBMHUNBOYTUpanbHasa kneswas| 0,21-0,3 1 2 2 2 2 3
(TOCT 9438); nnexka nonuatuneHosas| 0,31-0,5 1 1 1 1 2 2
TepmoycagoyHasa (TOCT 25951)
donbra antomuHueBas (FTOCT 618) 0,06-0,1 1 2 2 2 2 2
M3on (TOCT 10296) 2 1 2 2 r 2 2
Py6epoung (FTOCT 10923) 1 3 - - - - -
1,5 2 3 3 - - -

MpumeyvaHnsa

1 [HonyckaeTcs nNpUMEHeEHMEe Opyrux MaTepuanoB, oOecneunBalOMX YPOBEHb  COMPOTUBIIEHUS
NaponpOHULIAHMIO HE HUXE, YEM Y MPUBEAEHHBIX B Tabnuue.

2 [Ina matepurarnoB € 3aKpbiTON NOPUCTOCTbIO, MMEKLWNX KO3hdMLUMeHT naponpoHmuaemoctn meHee 0,1 mr/(m
-4 - [Ma), BO Bcex cnyyasx NpUHMUMAaETCa OAMH Napon30oNsLMOHHLIN CION.

5.16 Yucno cnoes Napou3oNALMOHHOrO Matepuarna B TEMNOM30MALMOHHbBIX KOHCTPYKUMAX Ana obopyaoBaHms v
TpybonpoBoaoB C oTpuUaTENbHBIMU TEMMAEpaTypaMn CoaepXKallMXcs B HUX BELLECTB PEKOMEHAYETCHA NpUHUMaTh
no Tabnuue 1.

5.17 lpn NpMMEHEeHUN TENnOU3OMNALNOHHbBIX MaTepuanoB N3 BCNEHEHHbIX MOMMMEPOB C 3aKPbITbiIMU Nopamu
HeOOXOAMMOCTb MPUMEHEHUS MAPOU30NIALMOHHOIO Crnost fomkHa BbiTb 060CcHOBaHa pacyeToM. [pu UcKoYeHUn
NapousonsLMOHHOIO Crnos crneayet npefycMmatpMBaTb repMeTusaumio CTbIKOB WM3AENuin matepuanamu, He
nponycKaLwumMn BogsHbIE Napbl.

5.18 TennomsonsiUMOHHbIE KOHCTPYKUMW U3 MaTtepuarnoB cC rpynnon roptodectn 3 n 4 He ponyckaetcs
npegycmartpuaTb Ansg obopyaoBaHnst u TpybonpoBoaoB, pacnonOXEHHbIX:

a) B 34aHusX, Kpome 3gaHui IV cTeneHn OrHeCTOWMKOCTW, OOHOKBAPTUMPHLIX XXWUIbIX JOMOB M OXNaXgaeMblX
NMOMeLLEHNIN XONTOOUITBHUKOB;

0) B HapyXHbIX TEXHOMNOrMYECKNX YCTaHOBKaX, KPOME OTAENbHO CToALLEero o6opyaoBaHus;

B) Ha acTakagax, ranepesx M B TOHHENAX npu Hanuuum kabenen mnm TpyboONpoBOAOB, TPAHCMOPTUPYHOLLMX
roptoume BeLLecTBa.

Mpu aTom gonyckaeTcs NpUMEHeHMe roptoumx matepuanos rpynnbl '3 unu N4 ans:

- MAPOU30IIALMOHHOIO Cros TOMWWUHOM He bornee 2 MMm;

- CIOS1 OKpacKM Unun NIeHKn TonwmHon He 6onee 0,4 Mu;

- MOKPOBHOIO crnosi TpybonpoBoOoOB, PaCMONOXEHHbIX B TEXHWYECKMX MOABANbHbLIX dTaXax M MOAMONbAX C
BbIXOJOM TOSIbKO HapyXy B 3gaHuax | u Il cTeneHen OrHecTomKocTn npu yCTPOWCTBE BCTABOK AMWHOM 3 M U3
Heroplo4ynx maTepuanoB He 6onee Yem Yepe3 30 M ANMHbI TPYOONPOBOAS;

- TEMMOU3OMSALNOHHOIO CIOS 13 3arMBOYHOIO NEHONONMypeTaHa Npu NOKPOBHOM CrOE U3 OLUMHKOBaHHOW CTanu
B HAaPY>KHbIX TEXHOMNOrMYECKUX YCTAHOBKAaX Y TOHHENSX.

MokpoBHbIM crom K3 cnaboroptounx maTepumanoB rpynn 1 un 2, npumeHsemMblXx ANA  HAPYXXHbIX
TEXHOMOrMYECKNX YCTaHOBOK BbICOTOM 6 M n 6Gonee, AomkeH ObiTb HA OCHOBE TKaHW M3 MUHEPArbHOrO Wnn
CTEKITAHHOrO BOJIOKHA.

5.19 Tennosaa wusonauusa TpybonpoBoooB u obopydoBaHWs [OMKHa COOTBETCTBOBATbL TpeboBaHMAM
6e3onacHOCTM 1 3aLLMTbl OKpY)XatoLLen cpeabl.

Ona TpybonpoBoAoB HAA3EMHOM NPOKMAOKM Mpu NPUMEHEHUW TEMNMOU30NSALUMOHHBIX KOHCTPYKLMIA U3 FOPHYMX
mMaTepuanos rpynn '3 n 4 cnegyet npegycmarpusaTh:

- BCTaBKU OMHON 3 M 13 HEropHoYMx MaTepuranoB He 6onee yem yepes 100 M AnvHbI TPYOONPOBOAS;

- Yy4acTKM TEMIOU30MNALUMOHHBIX KOHCTPYKLUMIA M3 HEroplouMx MaTepuarnioB Ha pacCTosiHMM He mMeHee 5 M oT
TEXHOJSOMMYECKNX YCTAaHOBOK, COAEPKALLMX rOproYmne rasbl U XKUOKOCTU.

Mpn  nepeceyeHun  TpyGOMpPOBOAOM  MPOTMBOMOXaPHOW  Mperpagbl  cregyeTr  npegycmaTpuBath
TEeNNOU3ONSAUMOHHBIE KOHCTPYKUMW M3 HEropoynmx MaTepvarnoB B Mpegenax pasmepa MpoTMBOMOXapHON
nperpagsol.

[Mpn NpUMEHEHUM KOHCTPYKLUMIA TeNmnonpoBoaoB B TENSOBON U30NALUN U3 FOPHOYNX MaTepuanos B HEroOproden
000noyke gonyckaeTcst He genaTtb NPOTUBOMNOXapPHbIE BCTABKN.

TpeboBaHMsA K NoXapHoW 6e30MacHOCTU TEMMOU3ONSALMOHHBLIX KOHCTPYKLUA TPyOONpOBOAOB TEMMOBLIX CEeTel
npueegeHsl B CHul 41-02.

5.20 [na oanemeHTOB o00opygoBaHus K TpybonpoBogoB, Tpebywowmx B npouecce aKcnyataumu
cuctemMaTnyeckoro HabnwogeHus, cnegyet npegycmartpuBaTe COOPHO-pa3bopHbIE ChbEeMHbIE TEMMOM30NSALMOHHBIE
KOHCTPYKLUW.

CbeMHble TENMOU3OMALNOHHBIE KOHCTPYKUMM OOMKHbI MPUMEHATBCA ANS WU30MAuMM JIHOKOB, dhnaHLEeBbIX
COeOVHeHMN, apMaTypbl, CanbHMKOBBIX M CUITbOHHBLIX KOMMEHcaTopoB TpybOMpoBOAOB, a Takke B MecTax




N3MepeHnii 1 NPOBEPKM COCTOSIHUS N30NNPYEMbIX NOBEPXHOCTEMN.

5.21 N3genusa n3 MMHepanbHOW N CTEKISIHHOW BaTbl, MPUMEHSIEMbIE B KadecTBe TensoM30NsALNOHHOIo Cros
ans TpybonpoBOAOB NOA3EMHOM KaHaNbHOW NPOKNaAKW, AOMKHbI BbiTb rMapodobunsMpoBaHsb.

He ponyckaeTcs npuMMEHEHWe TEeMnou3OonsUUOHHBIX MaTepuarnoB, MOOBEPXKEHHbIX AECTPYKUMU  Mpu
B3aUMOAEWNCTBUM C BNaron (MactuyHasa m3onsumsi, M3genuns n3BecTKOBO-KPEMHE3EMUCTbIE, NEPIIUTOLEMEHTHbBIE U
COBEIIMTOBbLIE).

6 MPOEKTUPOBAHUE TEMNNOBOW U30NALIUK

6.1 OnpegeneHune TOMNWMHLI TEMMON3ONALMOHHOIO CNOosi N0 HOPMUPOBAHHOM MIIOTHOCTM TENMOBOro NOTOKA.

6.1.1 HopMbl NNOTHOCTM TEMMOBOrO NOTOKA Yepes N30NUPOBaHHY MOBEPXHOCTb OOBEKTOB, PACMONOXEHHbIX B
EBponerickom permoHe Poccum, criegyeT NpuHUMaTh He bonee ykasaHHbIX:

0n1s1 o6opydosaHusi u mpyborpoeodos ¢ NooKUMEbHLIMU memMnepamypamu, PacrofiOXeHHbIX:

- Ha OTKPbLITOM BO34yxe - no Tabnvuam 2 n 3;

- B NOMeLLeHum - no Tabnuuam 4 n 5;

0n1s1 obopydosaHusi u mpyborpoeodos ¢ ompuyameribHbIMU meMrepamypamu, PacrofOXeHHbIX:

- Ha OTKPLITOM BO34yxe - no Tabnuue 6;

- B MOMeLLeHnn - no Tabnuue 7;

npu npoknadke 8 HENPOXOOHbIX KaHanax:

- Ana TpybonpoBOAOB ABYXTPYOHbLIX BOASHbBIX TEMMOBLIX ceTen - no Tabnuuam 8 n 9;

- ANs NaponpoBOAOB C KOHAEHCATONpoBOAAMM NPU MX COBMECTHOWN MPOKMaAKe B HEMPOXOAHbIX kKaHanax - no
Tabnuue 10;

ansa TpybonpoBoaos ABYXTPYOHbIX BOASHbIX TENMOBbLIX ceTen Npu beckaHanbHoW npoknagke - no tabnuuam 11,
12.

Mpn npoeKkTMpoBaHUM TEMMOBOW M30MAUMM ONA TexXHonormdeckux TpybonpoBoaoB, MpoOKadbiBaeMblX B
KaHanax u 6eckaHanbHO, HOPMbl MIIOTHOCTM TEMMOBOrO MOTOKAa credyeT MpuHMMaThb Kak Ans TpybonpoBoaos,
NpoKnagbiBaeMblX Ha OTKPbITOM BO34yXe.

6.1.2 [lpu pacnonoxeHun un3onMpyemMbix OOBEKTOB B [AOPYrMX permoHax CTpaHbl credyeT MpuMeHsTb
koachuumeHT K, yuuTbiBaOWNA N3MEHEHNE CTOMMOCTU TennoTbl B 3aBUCMMOCTU OT panoHa CTpouTenbCcTBa U
cnocoba npoknagku TpybonpoBoaa (MecTa ycTaHOBKM 06opyaoBaHuWs):

- HOPMbI NMOTHOCTM TEMMOBOrO NOTOKA ANA MMAOCKOW MOBEPXHOCTM W LMAMHOPUYECKOW MNOBEPXHOCTU C
yCIOBHbLIM Mpoxoaom Gonee 1400 Mm §™*? onpepensiotes no hopmyne

g’ = gK, (1)

- HOPMbI MAIOTHOCTM TEMNOBOro NOTOKa ANA UUIMHAPUYECKOW NMOBEPXHOCTM YCNoBHbLIM npoxogoMm 1400 MM u
MeHee onpeaenaTca no opmyne

red _
q =qkK, (2)
roe q - HOpMUpOBaHHaA NOBEPXHOCTHAA NMMOTHOCTb TEMJ1I0OBOIO NMOTOKA, BT/MZ, npuHMMaemasa rno Ta6J'II/|LI,aM 2-7;
q - HOpMUpOBaHHasA JINHEeNHas NOTHOCTb TENIOBOro NnoToKa (Ha 1™ AONUHbI UWNNMHOPUYECKOro 06beKTa),

B1/Mm?, npuH1UMaemas no Tabnuuam 2-12.



Tabnuuya 2 - HopMbl MNOTHOCTM TENSIOBOro NOTOKa OGOPYAOBaHMA U TPyGONpPOBOAOB C MOMOXWTENbHLIMA TemMnepaTypamMu Mpu PacrorioXeHUun Ha
OTKPbLITOM BO3yXe U Yucrie YacoB paboTbl 6onee 5000

Y CIOBHBI NDOXO Temnepartypa TennoHocutens, °C
PoxoA 20 [ 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
TpybonpoBoga, MM
[MIOTHOCTb TENIOBOro NOTOKa, B1/m

15 4 9 17 25 35 45 56 68 81 94 109 124 140

20 4 10 19 28 39 50 62 75 89 103 119 135 152

25 5 11 20 31 42 54 67 81 95 111 128 145 163

40 5 12 23 35 47 60 75 90 106 123 142 161 181

50 6 14 26 38 51 66 81 98 115 133 153 173 195

65 7 16 29 43 58 74 90 108 127 147 169 191 214

80 8 17 31 46 62 78 96 115 135 156 179 202 226

100 9 19 34 50 67 85 104 124 146 168 192 217 243

125 10 21 38 55 74 93 114 136 159 183 208 235 263

150 11 23 42 61 80 101 132 156 182 209 238 267 298

200 14 28 50 72 95 119 154 182 212 242 274 308 343

250 16 33 57 82 107 133 173 204 236 270 305 342 380

300 18 39 67 95 124 153 191 224 259 296 333 373 414

350 22 45 77 108 140 173 208 244 281 320 361 403 446

400 25 49 84 117 152 187 223 262 301 343 385 430 476

450 27 54 91 127 163 200 239 280 322 365 410 457 505

500 30 58 98 136 175 215 256 299 343 389 436 486 537

600 34 67 112 154 197 241 286 333 382 432 484 537 593

700 38 75 124 170 217 264 313 364 416 470 526 583 642

800 43 83 137 188 238 290 343 397 453 511 571 633 696

900 47 91 150 205 259 315 372 430 490 552 616 681 749

1000 52 100 163 222 281 340 400 463 527 592 660 729 801
1400 70 133 215 291 364 439 514 591 670 750 833 918 1098

Bonee 1400 v nnockue MNoTHOCTH TENNOBOro NoToka, BT/m”

NOBEPXHOCTM 15 | 27 | 41 | 54 | e6 | 77 | 89 [ 100 | 110 | 134 | 153 | 174 | 192

MpumMmedyaHue - NMpoMexyToYHble 3HAYEHUS HOPM MIIOTHOCTU TEMJIOBOTO NMOTOKA CriedyeT onpeaensaTb MHTepnonsiumen.

Tabnuuya 3 - Hopmbl NNOTHOCTM TEnyIOBOro MoToka obopyaoBaHUMsi U TPyOONMPOBOAOB C MOJIOXUTENbHbLIMM TemMnepatypaMyu Mpu pPacnoyioXeHUM Ha
OTKPbITOM Bo34yxe U Yyucrne YyacoB paboTtbl 5000 u meHee

. Temnepartypa TennoHocutens, °C
YCnoBHbIN Npoxoa
Tpy6OnpoBOAa, MM 20 | 50 [ 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
[MNoTHOCTbL TENNOBOro NoToka, B1/m
15 4 10 18 28 38 49 61 74 87 102 117 133 150
20 5 11 21 31 42 54 67 81 96 112 128 146 164
25 5 12 23 34 46 59 73 88 104 120 138 157 176




. Temnepatypa TennoHocutens, °C
YCcnoBHbIN Npoxoa
Tpy6onpoBoaa, MM 20 50 | 100 | 150 | 200 | 250 | 300 350 400 450 500 550 600
[1noTHOCTb TENNOBOro NoToKa, BT/M

40 6 14 26 39 52 67 82 99 116 135 154 174 196

50 7 16 29 43 57 73 90 107 126 146 167 189 212

65 8 18 33 48 65 82 100 120 141 162 185 209 234

80 9 20 36 52 69 88 107 128 150 172 197 222 248

100 10 22 39 57 76 96 116 139 162 187 212 239 267

125 12 25 44 63 84 113 137 162 189 216 245 276 307

150 13 27 48 70 92 123 149 176 205 235 266 298 332

200 16 34 59 83 109 146 176 207 240 274 310 347 385

250 19 39 67 95 124 166 199 234 270 307 346 387 429

300 22 44 76 106 138 184 220 258 297 338 380 424 469

350 27 54 92 128 164 202 241 282 324 368 413 460 508

400 30 60 100 139 178 219 260 304 349 395 443 493 544

450 33 65 109 150 192 235 280 326 373 422 473 526 580

500 36 71 118 162 207 253 300 349 399 451 505 561 618

600 42 82 135 185 235 285 338 391 447 504 563 624 686

700 47 91 150 204 259 314 371 429 489 551 614 679 746

800 53 102 166 226 286 346 407 470 535 602 670 740 812

900 59 112 183 248 312 377 443 511 581 652 725 800 877

1000 64 123 199 269 339 408 479 552 626 702 780 860 941
1400 87 165 264 355 444 532 621 712 804 898 995 1092 1193

Bonee 1400 n nnockne MNOTHOCTb TEMMOBOro noToka, Br/m”

NoBEPXHOCTM 19 | 3 | 54 | 70 | 8 | 99 | 112 125 141 158 174 | 191 [ 205

I punmedyaHune - I'Ipomex(yTquble 3Ha4YeHUA HOPM MIIOTHOCTU TEMNJ1I0BOro NOTOKa CriegyeT onpenendrb MHTepHOﬂﬂLLMeVI.

Tabnuuya 4 - HopMbl NAOTHOCTU TENJSIOBOrO NMOTOKa AN o60opyAoBaHUA M TPyOONpPOBOAOB C MONOXWUTENbHbIMU TemnepaTypaMmu NpuU pacnosyioXeHUu B
nomMeLleH1Mn 1 Yucre yacoB paboTbl 6onee 5000

Y COBHbIi Npoxon Temnepatypa TennoHocutens, °C
P 50 100 | 150 | 200 | 250 | 300 | 350 | 400 450 500 550 600
TpybonpoBoga, MM
[noTHOCTbL TENNOBOro NoToKa, BT/m
15 6 14 23 33 43 54 66 79 93 107 122 138
20 7 16 26 37 48 60 73 87 102 117 134 151
25 8 18 28 40 52 65 79 94 110 126 144 162
40 9 21 32 45 59 73 89 105 122 141 160 180
50 10 23 36 50 64 80 96 114 133 152 173 194
65 12 26 41 56 72 89 107 127 147 169 191 214
80 13 28 44 60 77 95 114 135 156 179 202 227
100 14 31 48 65 84 103 124 146 169 193 218 244
125 16 35 53 72 92 113 136 159 184 210 237 265




YGRIOBHBI NPOXOA Temnepatypa TennoHocutens, °C
50 100 150 | 200 250 300 350 400 450 500 550 600
TpybonpoBoga, MM
IMnoTHOCTbL TENNOBOro NOTOKa, BT/M

150 18 38 58 79 100 123 147 172 199 226 255 285

200 22 46 70 93 118 144 172 200 230 262 294 328

250 26 53 79 106 134 162 193 224 257 291 327 364

300 29 60 88 118 148 179 212 246 281 318 357 396

350 33 66 97 129 161 195 230 267 305 344 385 428

400 36 72 106 139 174 210 247 286 326 368 411 456

450 39 78 114 150 187 225 264 305 348 392 437 484

500 43 84 123 161 200 241 282 326 370 417 465 514

600 49 96 139 181 225 269 315 363 412 462 515 569

700 55 107 153 200 247 295 344 395 448 502 558 616

800 61 118 169 220 270 322 376 431 487 546 606 668

900 67 130 185 239 294 350 407 466 527 589 653 718

1000 74 141 201 259 318 377 438 501 565 631 699 768

1400 99 187 263 337 411 485 561 638 716 797 880 964

Bonee 1400 v nnockne MMOTHOCTb TEMMOBOrO NoToKa, BT/M”

NOBEPXHOCTM 23 | 4 | 56 | 69 | 82 | 94 | 106 | 118 | 130 141 153 | 165

I punmeydyaHume - ﬂpomemyTquble 3Ha4YeHUA HOPM MIIOTHOCTU TEMNJ1I0BOro NOTOKa CriegyeT onpenendrb VIHTepﬂorIﬂU,VIeVI.

Tabnwuuya 5 - HOprI NAOTHOCTMN TennoBOro NOToKa AnsA oGopy,qOBava n pr6OI'IpOBO,CI,OB C NonoXxwuTerbHbIMMU TemMnepaTtypamu npu

nomMeLlueHMUn n Yucre YacoB pabotbl 5000 n meHee

pacnonoxeHumn B

Y CIOBHBI NDOXO Temnepartypa TennoHocutens, °C
PoxoA 50 | 100 | 150 | 200 250 | 300 | 350 | 400 450 500 550 | 600
TpybonpoBoga, MM
[MnoTHOCTb TENIOBOro NoToKa, B1/m

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

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

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

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

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

65 13 29 45 62 79 98 118 139 161 184 208 233

80 14 32 49 66 85 105 126 148 171 195 221 247

100 16 35 54 73 93 115 137 161 186 212 239 267

125 18 39 60 81 103 126 151 176 203 231 261 291

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

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

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

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

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

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

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




Temnepartypa TennoHocutens, °C

YCIOBHbIZ NPOXOA 50 | 100 | 150 | 200 | 250 300 350 | 400 | 450 500 | 550 600
TpybonpoBsoaa, Mm

lMnoTHOCTb TennoBoro noTtoka, B1/m

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

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

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

800 73 141 202 261 320 379 441 504 568 635 703 772

900 81 156 221 285 349 413 479 547 616 687 760 834

1000 89 170 241 309 378 447 518 590 663 739 816 896

1400 120 226 318 406 492 580 668 758 850 943 1038 1136
Bonee 1400 n nnockune MNOTHOCTb TENMOBOro NoTOKa, BT/M?

NOBEPXHOCTM 26 | 46 | 63 | 78 | 92 105 119 | 132 | 145 158 | 171 | 190

I punmedyaHume - ﬂpomemyTquble 3Ha4YeHUA HOPM MJIOTHOCTU TEMJ1I0BOro NOTOKa CriegyeT onpenendrb VIHTepﬂorIﬂU,VIeVI.

Tabnwunuya 6 - HOprI NIOTHOCTU Ten/sioBOro nNoToka Ansd oGopyp,OBava n TPYGOHPOBOAOB C oTpuuatTenbHbIMU TeMnepaTypamMu nNpu pacnorioxXeHnn Ha
OTKPbITOM BO34yXe

YCnoBHbIN NPoXxon Temnepatypa TennoHocutens, °C
TpyGONpOBOaa, MM 0 | mMuryc 10 | muHyc 20 | munyc 40 | muHyc 60 | munyc 80 [ muHyc 100 | munyc 120 | muHyc 140 | muyc 160 | munyc 180
’ MMnoTHOCTb TEnNoBoro noToka, Br/m
20 3 3 4 6 7 9 10 12 14 16 17
25 3 4 5 6 8 9 11 12 15 17 18
40 4 5 5 7 9 10 12 13 16 18 19
50 5 5 6 8 10 11 13 14 16 19 20
65 6 6 7 9 11 13 14 16 18 20 21
80 6 6 8 10 12 14 15 17 19 21 22
100 7 7 9 11 13 15 17 18 20 22 23
125 8 8 9 12 14 16 18 20 21 24 25
150 8 9 10 13 15 17 19 21 23 26 27
200 10 10 12 16 18 20 23 25 27 29 31
250 11 12 14 18 20 23 26 27 31 33 35
300 12 13 16 20 22 25 28 30 34 36 38
350 14 15 18 22 24 27 30 33 36 38 41
400 16 16 2 23 26 29 32 34 38 40 43
450 17 18 21 26 28 31 34 37 39 42 45
500 19 21 23 27 30 33 36 38 41 44 46
Bonee 500 n nnockue MnoTHOCTL TennoBsoro notoka, Br/m”
NOBEPXHOCTM 11 | 12 | 12 ] 13 | 13 | 14 ] 15 | 15 [ 16 17 17

MprumMmeyaHue - MpoMexyToYHble 3HAYEHUSI HOPM MIIOTHOCTU TEMJIOBOIO NMOTOKA CriedyeT onpeaensaTb MHTePNnonsiumen.

Tabnuuya 7 - HopMbl NOTHOCTU TENSIOBOro NOTOKa ANA 0GOpyAoOBaHMs U TPYGONPOBOAOB C OTpuuaTeNbHbIMU TemnepaTypaMyu Npu pacrnofiokeHun B

nomMeLwieHnmn




YGNOBHBI NPOXOA Temnepartypa TennoHocutens, °C
TpyGonpoBoaa, Mu 0 | MuHyc 10 | muryc 20 | muHyc 40 | munyc 60 | muHyc 80 | munyc 100 | muHyc 120 | munyc 140 | munyc 160 | munyc 180
’ lMnoTHOCTb TennoBoro noTtoka, B1/m
20 5 6 6 7 9 10 12 14 15 16 18
25 6 7 1 8 10 11 12 14 16 17 20
40 7 7 8 9 11 12 13 16 17 19 21
50 7 8 9 10 12 13 14 17 19 20 22
65 8 9 9 11 13 14 16 18 20 21 23
80 9 9 10 12 13 15 17 19 20 22 24
100 10 10 11 13 14 16 18 20 21 23 25
125 11 11 12 14 16 18 20 21 23 26 27
150 12 13 13 16 17 20 21 23 25 27 30
200 15 16 16 19 21 23 25 27 30 31 34
250 16 17 19 20 23 26 27 30 33 36 38
300 19 20 21 23 26 29 31 34 37 39 41
350 21 22 23 26 29 32 34 36 38 41 44
400 23 24 26 28 30 34 36 38 41 44 46
450 25 27 28 30 33 35 37 40 42 45 48
500 28 29 30 33 35 37 40 42 45 47 49
Bonee 500 n nnockue MNoTHOCTb TENIOBOrO NoToKa, BT/M”
NOBEPXHOCTM 15 [ 16 | 16 | 16 | 16 | 16 | 17 | 17 ] 18 ] 18 | 18

I punmeydyaHume - ﬂpomemyTquble 3Ha4YeHUA HOPM MJIOTHOCTU TEMJ1I0BOro NOTOKa CriegyeT onpenendrb MHTepﬂOﬂﬂLJ,MeVI.




Tabnuuya 8 - Hopmbl NMOTHOCTM TEMMOBOrO Notoka Ans TpybonpoBoaoB ABYXTPYOHbIX BOOSHLIX CETEN Mpu
NoA3eMHOW KaHarbHOW NPOKagke U NpoAoIKUTENbHOCTM paboThl B rog 6onee 5000 4

. CpegHerogoBas TemnepaTypa TennoHocutens (nogawwmin/obpathein), °C
YCIOBHbIM NPOXOA 65/50 | 90/50 | 110/50
TpybonpoBoga, MM =

CymmMapHas nnHenHasi N1I0THOCTb TEM/IOBOIO NoToka, B1/m

25 19 24 28
32 21 26 30
40 22 28 32
50 25 30 35
65 29 35 40
80 31 37 43
100 34 40 46
125 39 46 52
150 42 50 57
200 52 61 70
250 60 71 80
300 67 79 90
350 75 88 99
400 81 96 108
450 89 104 117
500 96 113 127
600 111 129 145
700 123 144 160
800 137 160 177
900 151 176 197
1000 166 192 212
1200 195 225 250
1400 221 256 283

MpumeyaHnsa

1 PacyeTHble cpegHerofoBble TemnepaTypbl BOAbl B BOAsHbIX TennoBbix ceTax 65/50, 90/50 n 110/50 °C

COOTBETCTBYIOT TEMNepaTypHbIM rpadpmkam 95-70, 150-70 n 180-70 °C.
2 MpomMexXyTOYHbIE 3HaYeHMs HOPM NIOTHOCTW TENIOBOrO NOTOKAa crnefyeT onpegensTe MHTEPNonsaumen.

Tabnunuya 9 - HopMbl NIOTHOCTM TENNOBOro NOTOKAa ANl TPYOONpPOBOAOB ABYXTPYOHbLIX BOAAHbLIX ceTen
npyv NoA3eMHON KaHanbHOW NpPOKIagke U NMPOAOIKUTENbLHOCTU paboTbl B rog 5000 4 un

MeHee
YCrIOBHbIN NPOXOA Cpem-éeronosaﬂ TemnepaTypa TennoHocuTens (nogatowmimn/obpatHoin), °C
TpyGonpoBoaa, MM 5/50 | _ 90/50 | 110/50

CyMmapHas nMHenHasa NnoTHOCTb TEMMOBOro 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 o4
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




YCcnoBHbIN Npoxoa

CpepgHerogoBasi TemnepaTtypa TenfnioHocutens (nogawwmin/obpatHein), °C

65/50 | 90/50 | 110/50
TpybonpoBoga, MM -
CymmapHaﬂ NMHENHAaA NNOTHOCTb TENJIOBOIO NOTOKA, B1/m
1400 273 | 316 | 349

MpumeyaHune - CMm. npumeyaHms K Tabnuue 8.




Tabnunuya 10 - HOprI NAOTHOCTUN TennoBOro nNOTOKa 4Yepe3 NOBEepXHOCTb MU3OoNAUMMU NaponpoBOAOB C KOHAeHcaTtonpoBoAaMu npu ux COBMECTHOM
npokKnagke B HeNpPoxXoAHbIX KaHanax

YCcnoBHbIN KoHpeHcaTo- KoHgeHcaTo- KongeHcar- KoHpeHcaT- KoHnpeHcarto- KoHnaeHcaTto-
npoxof MaponpoBog npoBon Maponposog npoBox MaponpoBog onpoBos MaponpoBog onpoBox [MaponpoBog npoBon MaponpoBog npoBon
Tpybonposoaos, PacueTHas Temneparypa 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
250 100 58 31 75 31 99 31 119 31 147 31 172 31
300 125 64 33 83 33 110 33 133 33 159 33 186 33
350 150 70 38 90 38 118 38 143 37 171 37 200 34
400 180 75 42 96 42 127 42 153 41 183 41 213 41
450 200 81 44 103 44 134 44 162 44 193 43 224 43
500 250 86 50 110 50 143 50 173 49 207 49 239 48
600 300 97 55 123 55 159 55 190 54 227 54 261 53
700 300 105 55 133 55 172 55 203 54 243 53 280 53
800 300 114 55 143 55 185 55 220 54 - - - -

MprmeyaHue - MNpoMexXyToYHble 3HAYEHNS HOPM MIIOTHOCTY TENJIOBOTO MOTOKa CNeAyeT onpeaensitb MHTEPNonsunen.




Tabnuuya 11 - HopMbl NNOTHOCTK TENNOBOro NOTOKa ANA TPYO6ONpoBOAOB ABYXTPYOHbLIX BOASIHbIX ceTen
npu noasemMHon 6eckaHanbHOM NPOKNaAKe M NPOAOIMKUTENBHOCTM paboThbl B roa bonee

5000 4
. CpepHerogoBasi Temneparypa TennoHocutens (nogatowmn/obpatHsin), °C
YCTOBHbIN MPOXOA 65/50 | : 90/50 ( 110/50 :
TpybonpoBoga, Mm -
CyMMapHas nMHeliHasi NNoTHOCTb TENIOBOro nNoToka, B1/m
25 27 32 36
32 29 35 39
40 31 37 42
50 35 41 47
65 41 49 54
80 45 22 59
100 49 58 66
125 56 66 73
150 63 73 82
200 77 93 100
250 92 106 117
300 105 121 133
350 118 135 148
400 130 148 163
450 142 162 177
500 156 176 194
600 179 205 223
700 201 229 149
800 226 257 179
900 250 284 308
1000 275 312 338
1200 326 368 398
1400 376 425 461

MpnumMmevyaHue - CM. npyMeyaHus K Tabnuue 8.

Ta6nuua 12 - Hopmbl NIOTHOCTU TENNIOBOro NOTOKa ANA TPy6oNpoBOAOB ABYXTPYOHbLIX BOAAHLIX ceTeu
npu noasemMHon 6eckaHanbHOM NPoKnagke U NPoAoMKUTeNLHOCTUM paboThl B rog 6onee

5000 4 U meHee

YenoBHBIA NPoXxon Cpeq%ero,qosaﬂ TemnepaTypa TennoHocutens (nogawwmn/obpatHein), °C
TpyGonpoBoaa, MM 5/50 | ] 90/50 | 110/50

CymMmapHas nvHeHasi NI0THOCTb TEMIOBOro 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 34
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

MpunmeyaHue - CMm. npumeyaHus kK Tabnuue 8.




KoacbpuumneHt K, yuuTbiBalOLWUA U3MEHEHME CTOMMOCTU TEennoTbl M TennousonsAuUMOHHON KOHCTPYKUMU B
3aBMCMMOCTM OT paloHa CTpoUTeNbCTBa U cnocoba npoknagky Tpybonposoaa (Mecta yctaHOBKM obopynoBaHus),
cnegyeT npvHuUmaTh no Tabnuue 13.

6.1.3 PacueTHble XxapakTepUCTUKN TENMNMOU3ONSALUMOHHBLIX MaTepMarnoB U U3Aennin, NPUMEHSIEMbIX SIS U30MALMK
obopynoBaHnst 1 TpybonpoBOAOB HAA3EMHOW M NMOA3EMHOW NPOKIAAoK, crieqyeT NpUHMMaTh C y4eTOM MITOTHOCTU
B KOHCTPYKLMM, BNAXXHOCTWN B YCITOBUAX SKCMITyaTaLmu, LWBOB 1 BIUSIHUS MOCTMKOB XOJoa 3M1EMEHTOB KpPenmeHus.

KoadhpuumneHT TennonpoBogHOCTM YIINTOTHAKLWMXCA MaTtepuarnos Npu ONTUMarnbHOWM MIIOTHOCTU B KOHCTPYKLMK
cnegyeT NpUHMMaTh Mo AaHHbIM CEPTUAUKALMOHHBIX UCMbITAHUA UK NO OaHHbIM, NpUBeAeHHbIM B CBOAE NpaBun
Ha NPOEKTUPOBaHUE TEMMOBON U30NALUN.

Tabnunya 13 - KoacdhduumeHt K, yunTbiBalOWMA U3MEHEHWE CTOMMOCTU TEeMsfoTbl B 3aBUCUMOCTU OT
palioHa cTpouTeNibCTBa M cnocoba npokKnagku TpybonpoBoga (mMecta yCTaHOBKM

o6opyaoBaHus)
Cnocob npoknagkv obopyaoBaHnst U MeCTOpacnosioXeHne
Pait obopynosaHus
aNoH CTpouTENbCTBA
Ha OTKPLITOM | B MOMELLEHNM, | B HEMPOXOAHOM | <o /o
BO34yxe TOHHene KaHane
EBponenckue panoHbl 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
3anagHas Cnbupb 0,98 0,98 0,95 0,94
BocTto4yHas Cunbupb 0,98 0,98 0,95 0,94
[JanbHuin BocTtok 0,96 0,96 0,92 0,9
PanoHbl KpariHero CeBepa 1 npupaBHEHHbIE K 0,96 0,96 0,92 0,9
HUM

6.1.4 MNpu GeckaHanbHON Npoknaake TpyGoNpPoBOAOB TEMIONPOBOAHOCTb OCHOBHOIO CI0sl TEMOM30MALNOHHO
KOHCTPYKLMM A, omnpedensieTcs no gopmyre

A= MoK, 3)

roe Ao -  TEMMOMPOBOAHOCTb CyXOro Matepuarna oCHOBHOro cnosi, Bt/(m - K);
K-  KO3hMULMEHT, y4uTbiBaKOWMKA YBENUYEHWE TEMNNONPOBOOHOCTU OT YBMNAXHEHWs, NPUHUMAEMbIN B
3aBNCMMOCTHU OT Buaa Tennion3onAuMoOHHOro matepuana n tuna rpyHTa no Ta6nmu,e 14.

Tabnuya 14

KoadbpmumeHT yBnaxHeHusa K
MaTtepuan TennonsonsaunoHHOro crnos Tun rpyHta no TOCT 25100
ManoBna)Hbin BnaxHbin HacbllLeHHbI BOAOM
[MeHononuypeTaH 1,0 1,0 1,0
ApmoneHobeToH 1,05 1,05 1,1
MeHononumepmMmuHepan 1,05 1,05 1,1

6.1.5 3a pacueTHyl0 TemnepaTypy OKpyxalLlen cpedbl Mpu pacyeTax Mo HOPMUPOBAHHOW MIIOTHOCTU
TennoBoro NoToka cnegyet NpUHMMAaTb:

a) Ansi U3onMpyeMbIxX NOBEPXHOCTEN, PACNONOXEHHbIX HA OTKPLITOM BO34YXeE:

- AN TexHonornyeckoro obopyaosaHms 1 TpybonpoBoAOB - CPEAHIO 3a rof;

- Ana Tpy6onpoBOAOB TENMOBbIX CETEN NPW KPYrioroguyHon paboTe - cpefHiolo 3a rog;

- Ansa TpybonpoBoaoB TEMMOBbLIX ceTel, paboTaloLmx TONbKO B OTONUTENbHBIN NEPUOA, - CPEAHIOK 3a Nepuos
CO CPefHEeCYTOYHOW TeMnepaTypomn HapyHoro Bosgyxa 8 °C u Huxe;

0) ons n3onupyemMbiX NOBEPXHOCTEN, PAcnonoXeHHbIX B MoMeLLeHuu, - 20 °C;

B) A4ns Tpy6onpoBoA0B, pacnofiOXKEHHbIX B TOHHEnNSX, - 40 °C;

r) ANs NoA3eMHON NPOKNaaKM B KaHanax unu npu 6eckaHanbHOW Npoknagke TpybonpoBOAOB - CPEAHION 3a o4
TemnepaTypy rpyHTa Ha rnybuHe 3anoxeHus ocu Tpybonposoga.

Mpn BenuumHe 3arnybneHnss BepxHeWn 4YacTu nepekpbiTUs KaHana (Npu Npoknagke B KaHanax) unu Bepxa
TEeNnou3onAUMOHHOW KOHCTPYKUuKn Tpybonposoaa (npu 6eckaHansHow npoknagke) 0,7 M U MeHee 3a pacyeTHYHo
TemnepaTypy oKpyxXawwen cpedbl OOMKHA MPUHMMATLCHA Ta Xe TemnepaTypa HapyXHOro Bo3fyxa, YTo U npu
Ha3eMHOW Npoknagke.

6.1.6 PacueTHyio TeMnepaTtypy TennoHOCMTENs TexHonorm4eckoro obopyaosaHus u TpybonpoBogoB crnegyet
NPUHMMaTb B COOTBETCTBUM C 3aA4aHNEM Ha NPOEKTUPOBaHMWE.

[ns TpybonpoBoAoB TeNoBbIX CETEN 3a pacyeTHY0 TeMnepaTypy TeNNOHOCUTENS NPUHMMALOT:

a) Ans BOASAHbIX TENoBbIX CeTen:

ans  nogawowero Tpybonposoga MpW  MOCTOSHHOW TemnepaType CeTeBOoW BOAbl W KOMMYECTBEHHOM
perynupoBaHnn - MakcMMarnbHyto TemnepaTypy TenrnoHocuUTens;

ans  nopawowero Tpybonposoga npu  NepemMeHHoW TemnepaType CeTeBOoW BOAbl W Ka4yeCTBEHHOM
perynupoBaHun - B COOTBETCTBUM C Tabnuuen 15;

ansa obpaTtHbIX TpybonpoBoaoB BoASHbIX TennoBbIx ceten - 50 °C;




6) an4a napoBbIX ceTemn - MaKkCuMaribHYyK TeMnepaTtypy napa, CpegH no arnnmHe paccMatpmnBaeMoro y4yacrtka
naponposoaa,

B) ONsl KOHOEHCATHbIX CEeTen U ceTen ropa4ero BOAOCHabXeHns - MaKCMMalibHYKO TemMnepaTtypy KOHOeHCaTa
nnn I'Opﬂ‘-lGVl BOAbI.

Tabnuya 15
TemnepaTypHble pemmnfuo BOASIHbIX TEMMOBbIX 95-70 150-70 180-70
ceten, °C
PacyeTHas Temneparypa tennoHocutens t,, °C 65 90 110

6.1.7 MNpwn onpegeneHun TemnepaTtypbl rpyHTa B TEMNepaTypHOM Mnofe nog3emHoro Tpybonposoga TennoBbiX
ceTew TemnepaTypy TENNOHOCUTENS criegyeT NPUHNUMAaTh:

ONA BOASHbIX TEMNMOBbIX CeTerl - MO TemMnepaTypHOMy rpaduvKy perynupoBaHus Mpu CpeaHeMecsvHOn
TemnepaType HapyXHOro Bo3gyxa pacyeTHOro Mecsua;

AN NapoBbIX CETEN - MakCMMarnbHyl0 TeMnepaTtypy napa B paccMaTpuBaemMoM MecTe naponpoBoa (C y4eToMm
nageHus TemnepaTypbl Napa no anvHe Tpybonposoaa);

AOnsi KOHOEHCATHbIX CeTel U ceTel ropsyero BOOOCHabXeHUs - MakcMMarnbHyl0 TemnepaTtypy KoHAeHcaTta unm
BOAbI.

6.2 OnpegenexHve TOMNWWHBI U30NSLUN MO 3a4aHHOW BENNYMHE TENMOBOro NOTOKA.

PacueTHble napameTpbl NpuHUMatoT B cooTBeTCTBUM € 6.1.5 1 6.1.6.

lMpn onpegeneHMn TOMWMHBLI TEMNMOBOW M30NAUMM criegyeT YyyYuTbiBaTb BNUsiHME onop TpybonpoBO4oOB U
o6opyaoBaHus.

6.3 OnpegeneHve TOMWWHBI TEMIOBOM M3ONAUMM MO 3adaHHOW BENUYMHE OXNaXOeHus (HarpeBaHus)
BELLECTBa, COXPaAHAEMOro B EMKOCTSAX B TeYEHNE OnpeaerieHHOro BpeMeEHW.

PacuyeTHyto TemnepaTtypy OKpyaloLlero Bosgyxa cregyeT npyHumartb Ans obopygoBaHus n Tpybonposoaos,
pacnonoXeHHbIX Ha OTKPLITOM BO3AyXe:

- ANs NOBEPXHOCTEN C MNONOXWUTENbHLIMW TemnepaTypamu - CpeaHIol Haubonee XxonogHoOW NATUOHEBKU C
obecneyeHHocTbO 0,92;

- ONS MOBEPXHOCTEN C OTpuUATENbHbIMKM TemrepaTypamu BeLLeCcTB - CPedHIOl MakcumarbHyio Haubornee
Xapkoro Mecsaua;

- ONS MOBEPXHOCTEW, PACMOSIOXKEHHbBIX B MOMELLEHWM, - B COOTBETCTBMU C 3aJaHMEM Ha MPOEKTUPOBAHWE, a Npu
OTCYTCTBMM OaHHbIX O TEMNEepaType okpyxatLero sosgyxa - 20 °C.

PacueTHyto TeMnepaTypy BelLlecTBa NPUHUMAIOT B COOTBETCTBUM C 3ajaHNEM Ha NPOEKTMPOBAHNE.

6.4 OnpepgeneHve TOMWWHBI TENMOBOW W30MAUMM MO 3a4aHHOMY CHWKEHUIO TemnepaTypbl BeLLecTBa,
TpaHcnopTupyemoro Tpybonposogamu (naponpoBogamm).

PacueTHyto TeMnepaTypy OKpyXatoLlen cpeabl cnegyeTt npyuHMMaTh Ans TpybonpoBOA4OB, PaCnONOXEHHbIX:

- Ha OTKPbLITOM BO34yXe U B MOMELLEHUN - B COOTBETCTBUM C 6.3;

- B TOHHensix - 40 °C;

- B KaHanax wnu npu 6eckaHanbHOW nNpoknagke TPyOOMNpoOBOAOB - MUHUMArbHYIO CPeaHEeMECSYHYHo
TemnepaTypy rpyHTa Ha rnybuHe 3anoxeHus ocu Tpybonposoaa.

PacuyeTHyto TeMnepaTypy TennoHocuTens NPMHUMAaIOT B COOTBETCTBUW C 3afjaHNEM Ha NPOEKTMPOBaHNE.

6.5 OnpegenexHve TONWWHBI TEMMOBOW U30NSLMKU MO 3a4aHHOMY KONMYECTBY KOHAEHcaTa B MapornpoBoOAax.

PacuyeTHble napameTpbl OKpY>KatloLLEero Bo3ayxa crieqyeT NpuHMMaTh B COOTBETCTBUM C 6.3.

PacueTHyto TeMnepaTypy BellecTBa NPUHUMAIOT B COOTBETCTBUM C 3aaHUEM Ha NPOEKTMPOBAHNE.

6.6 OnpegeneHvne TOMWWHBI TENMOBOW U30MALUN MO 3afaHHOMY BPEMEHWN MPUOCTAHOBKM ABWKEHMWS XXMOKOro
BellecTBa B TpybonpoBoAax B Lensix NpeaoTBpaLleHns ero 3amep3aHns Unn yBermy4eHns BA3KOCTY.

PacuyeTHble napameTpbl OKpy>KatloLEero Bo3gyxa 1 TenroHoCUTEnNs cnegyeT NpuHMMaTh B COOTBETCTBUM C 6.3 1
6.5.

6.7 Onpegenexve TOMNWWHbBI TEMMOBOW M30MSALMU NO 3a4aHHON TeMnepaType Ha NOBEPXHOCTM U30NSALMU.

6.7.1 Temnepatypy Ha NOBEPXHOCTM TEMNMOBOW U3oNsauun cnegyet npuHuMaTth He 6onee, °C:

a) onsd M3onupyeMbix MOBEPXHOCTEN, pacnonoXeHHbIX B paboden unm obCryXMBaeMon 30He MOMeEeLLEeHWUA U
cofepKalumx BellecTsa:

TemnepaTypon Bbiwe 100 °C....ooooiriiiiiieeeee 45
TemnepaTypor 100 °C Y HUXKE........cevevevieeeeiiiiee e 35
TemnepaTypow BCMbIWKM NapoB Hmke 45 °C................ 35;

0) ANs 3onMpyembIX MOBEPXHOCTEN, PACMONOXEHHBIX HA OTKPLITOM BO34yxe B paboyven nnvm obcnyxvBaemomn
30He:

npu MeTansiMyeckoM NOKPOBHOM Croe ....55

01151 OPYTMX BUOOB MOKPOBHOIO CIOS ....vvveeereeeeeeenveeeeee 60.

TemnepaTtypa Ha NOBEPXHOCTU TENIOBOW M30NAUuK TpybonpoBoaoB, pacnonoXeHHbIX 3a npegenamm paboyen
unm obCcny>XMBaemMon 30Hbl, HEe [OIDKHa MpEeBbIWATbh TEMNepaTypHbIX MNpeaenoB MPUMEHEHUs MaTepuanosB
MOKPOBHOIO CMos, HO He Bbiwe 75 °C.

6.7.2 PacueTHyi0 TemnepaTypy OKpyXarwllero Bo3gyxa crneayeT npuHMMatb [AnNd  NOBEPXHOCTEWN,
pPacnonoOXeHHbIX:

- Ha OTKPbITOM BO3yXe - CPEAHIO MaKCUManbHyt0 Hanbonee xapKoro mecaua;

- B NOMeLleHnn - B cooTBeTCcTBMU € 6.1.5, 6 1 B.




6.8 OnpepeneHve TOMWMHBLI TEMMOBOW M30NAUMM C Lenbio NpefoTBpalleHus KOoHOeHcauuu Bnaru U3
OKpy>KaloLLero Bo3gyxa Ha MOKpOBHOM Croe TennoBon u3onsauuv obopyaoBaHusa u TpybonpoBoaoB, coaepKaLlmx
BelllecTBa C TeMrnepaTypon HUxXe TeMnepaTypbl OKpYKatoLwero Bo3ayxa.

JdaHHbln pacyeT cnegyeT BbINOMHATbL TOMbKO ANS  M30MAMPYEMbIX MOBEPXHOCTEW, PAaCMONOXEHHbIX B
noMeLLeHuN.

PacyeTHas TemnepaTypa U OTHOCMTENMbHAsA BNaXHOCTb BO3AyXa NPUHMMAIOTCA B COOTBETCTBUM C 3aAaHMNeM Ha
NpoeKTUpoBaHue.

6.9 [lpn pacyeTe TOMWMHBI TEMNMOBOW M3ONALUMM C LENblo NpedoTBpalleHus KOHAeHcauun Brarm Ha
BHYTPEHHMX NOBEPXHOCTAX OOBLEKTOB, TPAHCNOPTMPYIOLLMX radoobpasHble BeLeCTBa, cCoaepalume BOAsHbIE napbl
UN1 BOASHbIE Napbl 1 rasbl, KOTOPLIE MPU PACTBOPEHUM B CKOHAEHCMPOBABLUMXCA BOASHbLIX Napax MOryT NpuBecTu
K 0B6pa3oBaHMI0 arpeccuBHbLIX MPOOYKTOB, pacyeTHYI0 TeMnepaTtypy OKpyxatowen cpefpbl crieqyeT NpuHMMaTh B
COOTBETCTBMM C 6.3.

6.10 [Ina nsonupyembix NOBEPXHOCTEN C OTpuUATENbHBIMWU TemMnepaTypamun, pacrnonioXeHHbIX B NOMELLEHNN,
TONLLMHA TENMOU3ONSALMOHHOIO Crosi, onpeaeneHHasi no ycnosusm 6.1, 6.2, gomkHa ObiTb NpoBepeHa no 6.8. B
pesynbTate npuHumMaeTcs 6onbliee 3HavYeHne TOMNLWMHBI CIos.

6.11 TennousonAUMOHHYIO KOHCTPYKLUMIO C TEMroM3oNsAUMOHHBIM CroeM K3 OOHOPOAHOro MaTtepwuana,
YCTaHOBIEHHOIO B HECKOJSbKO CfI0eB, NMPU pacyeTax paccmMaTpuBatoT Kak OOHOCIONHYIO.

PacyeT TONWMHbLI Tennon3onALMOHHOTO Crost KOHCTPYKLMK, COCTOALLEN M3 ABYX 1 6onee crnoes pa3HOPOAHbIX
mMaTepwuarnos, cregyeT NpoBOAUTb UCXOASA U3 TOFO, YTO MEXCIOWHAas TemnepaTtypa He NpeBbillaeT MakCUMarbHYH0
TemnepaTtypy NpYMEHeHUs TENNOoM3OoNALUMOHHONO MaTepuana nocrneaylowmx Cnoes. TOMNWMHY KaXgoro Ccrios
paccyMTbIBalOT OTAENBHO.

6.12 PacuyeTHylo TOMWMHY TENMOU3ONSALUOHHOIO CIOA B KOHCTPYKUMSAX TEMMOBOW WM30MNAUMM Ha OCHOBE
BOJTOKHUCTbIX MaTepuanoB U U34enuin (MaTos, NANT, XONCTOB) CrieQyeT OKPYIMATb A0 3Ha4YeHUH, KpaTHbIX 10 MM.

B KOHCTpYKUMSAX Ha OCHOBE MWHepanoBaTHbIX LMITMHOPOB, XECTKUX AYEUCTbIX MaTepuaros, MaTepuaros U3
BCMEHEHHOr0 CUHTETMYECKOro Kayyyka, NeHOMONUITUIeHa W MeHOMnacToB criegyeT MpuHUMaTtb Gnvkanmwyilo K
pacyeTHOMN TOMLWMHY U3AeNni No HOPMAaTUBHBLIM OKYMEHTaM Ha COOTBETCTBYIOLLME MaTepuansi.

Ecnn pacuyeTHas TomnwmHa Tennou3onsUMOHHOIO Crios He coBrnagaeT C HOMEHKMNATypHOW TOMLLMHON
BbIOpaHHOrO maTtepwana, crnegyeT NpuHMMaTb MO AEWCTBYIOLWEN HOMeEHKNaTtype Gnwxkanwyio 6onee BbICOKYHO
TOSNLLMHY TEMMON30NALMOHHOro Matepuana.

HonyckaeTtcs npuHumaTh 6nvxanilyio 6onee HU3Kyt TOMLUMHY TeNNOU30NALUMOHHOIO Cros B Criydasx pacyeTa
no Temnepatype Ha MNOBEpPXHOCTWM M30NALMM M HOPMaM MMAOTHOCTW TENMoBOro MOTOKa, €Cnv pasHuua Mexay
pacyeTHON U HOMEHKMNATYPHOW TONLUMHON He NpeBbIaeT 3 MM.

6.13 MuHVManbHyo TOMLMHY TENNOU30NALMOHHOrO Cros cnegyeTt NpuHMMaTh:

npyv  mM30onAUMM  UMNUHAPaMM U3 BOSMOKHUCTLIX  MaTtepuanoB - pPaBHOW  MWHUMMAnbHOW  TOMLWMHE,
npegycmaTpMBaeMon rocygapCTBEHHbIMU CTaHAapTaMu UM TEXHUYECKUMUN YCINOBUSIMU;

npv U3oNsLMN TKAHSMMW, NONOTHOM CTEKIOBOSTOKHUCTLIM, LUHYpamu - 20 MM.

npv U3onNsaunn N3AenMAMN U3 BONOKHUCTBIX YNOTHAOLWMXCA MaTepmanos - 20 MM;

npu M30NAUUWN KECTKUMW MaTepuanamu, M3genusmym M3 BCTEHEHHbIX MOMMMEPOB - PaBHOW MWHMMAanbHOW
TOSLLMHE, MpedycMaTpnuBaeMon rocyaapCTBEHHbIMW CTaHAapTaMm1 UM TEXHUYECKUMW YCIIOBUSMM.

6.14 MNpepenbHas TONLWMHA TENOM30MALMOHHOMO CNOsi B KOHCTPYKLMSIX TENIOBOW n3onsauum obopygosaHns u
TpybonpoBOAOB NpMBEAEHa B NpUIoXeHun b.

Ecnu pacuyeTHasa TonwmHa Gonblie, 4eM MOXeT 06ecnevnTb B COOTBETCTBUM C MpunoxeHnem b BbiGpaHHbIN
TEeNNou3oNALUNOHHBIN MaTepuan, cregyeT NpUMeHnUTb 6onee adheKTUBHBIN TENNON3ONALMOHHBIA MaTepurarn.

[MpuMeHeHne KOHCTPYyKUMA C ©Bornbllen TOMWUHOW TEnnomnsonsAUMOHHOIO Ccnost TpebyeT TexHUYecKoro
060CHOBaHWS.

6.15 TonwmHy Tennou3onsuMOHHOrO Criosi B KOHCTPYKLMAX TENMOBOW M30NAUMM MpUBapHOW, MydhTOBOW U
HecbeMHOW hrnaHueBoW apMaTypbl cnegyeT NpuHMMaThb paBHOW ToMWUHE nsonauumn Tpybonposoaa.

TonwmHy Tennom3onsAUMOHHOIO Crosi B CbeMHbIX TEMION30MALNOHHBIX KOHCTPYKUMAX driaHLEBbIX COeANHEHWI
N dnaHueBon apmaTtypbl C NOMOXUTENbHOW TemMnepaTypon TpaHCMopTMPyeMbIX BELLEeCTB creayeT MpuHMMaTb
paBHOW TONLWMHE n3onauum Tpybonposoaa, Ho He Gonee 120 mm.

TonwmHy TeNNON3oNSALMOHHOIO CNosi B CbeMHbIX TENNMOU30MNALNOHHBIX KOHCTPYKUMAX driaHLeBbiX COeaNHEHUN
n cdnaHueBon apMaTypbl TPy6ONpoBOAOB C OTpMLATENBHON TeMNnepaTypon TPaHCNOPTUPYEMbIX BELLECTB crieayeT
NpUHMMaTb paBHOW ToMLWMHE nsonsauumn Tpybonposoaa.

6.16 [1na nosepxHocTen ¢ TemnepaTypon Bbiwe 350 °C u Hmxke MmHyc 60 °C He gonyckaeTcsi MpUMMEHeHWe
OOHOCINOWHBLIX KOHCTPYKUMA. [1pM MHOMOCNOWHON KOHCTPYKUMM NOCnenyrolme Cron OOSMKHbI NepekpbliBaTh LUBbI
npeablayLuero.

6.17 3akasHble TONWWHY M o6beM TennousonAUMOHHbIX U3LAENUI U3 YNNOTHAIOWMXCS MaTepuanos cnegyet
onpenenaTb No pekoMeHgyeMomy npunoxeHuto B.

6.18 TonwumHy MeTannMyeckux JIMCTOB, JEHT, NPUMEHSIEMbIX Ans MOKPOBHOrO Crosi, B 3aBUCUMOCTU OT
HapyXHOro AuvamMeTpa WM KOHUrypauum TennousonsauMOHHOW KOHCTPYKUMW peKkoMeHZyeTcs MpuHMMaThb no
Tabnuue 16.

Ta6bnuuya 16 - TonwmMHa MeTannIM4yeckux NIMCTOB AN NOKPOBHOrO Crosl TeNnoBowu U3onsauum

B munnumeTpax

MaTtepvan noKpoBHOTO Cros | TonwmHa nvcTa, He MeHee, Npu gMameTpe U3onsaLum |




350 1 MeHee Cs. 350 oo Cs. 600 oo Cg. 1600 » nnockne
600 1600 NoOBEPXHOCTU

JICTbI M NEHTLI N3 HepXKaBetoLLen cTanm 0,5 0,5 0,8 0,8

JINncTbl N3 TOHKONUCTOBOW CTanu, B TOM 4Yucne 0,5 0,8 0,8 1,0

C MONMMEPHLIM MOKPbITUEM

JIuctel ©“3 anioMuHUA U antoMUHUEBBIX 0,3 0,5 0,8 1,0
CnnaBoB

JIeHTbl 13 anioMuMHUS WU antoMUHUEBBIX 0,25 0,3 0,8 1,0
CcnnaBoB

6.19 B kayecTBe NOKPOBHOIO Cros TEMMOU3OMSALMOHHBIX KOHCTPYKUUA AuameTpom m3onsaumm donee 1600 mm u
MIMOCKMX, PacrnosioKeHHbIX B MOMELLEHWM C HearpeccuMBHbIMM M crnaboarpeccuBHbIMW cpefamu, [onycKaeTcs
NPUMEHATL MeTannmMyeckne nNucTol U neHTol TonwmHon 0,7-0,8 MM, a ons TpybonpoBOAOB AMAaMETPOM M30MALMK
6onee 600 go 1600 mm - 0,6 MMm.

6.20 Jluctbl M nNeHTbl M3 aniMUMHMS U anioMUHUEBBLIX cnnaBoB TonwmHon 0,25-0.3 mMm pekomeHayeTcs
NPUMEHSTb FOPUPOBAHHBIMM.

6.21 LUTykaTypHbI/i MOKPOBHBLIN CIION TEMNSOU30IMPOBAHHON MOBEPXHOCTWU, PACMOSIOXKEHHOW B MOMELLEHWM,
[OIMKEH ObITb OKMNeeH TKaHbi. TOMLWMHY LITYKaTypHOrO MOKPbITUSA MpU YKNagke mno XKECTKMM WUMWN BOJTIOKHUCTbIM
MaTepuanam B 3aBMCMMOCTU OT AMamMeTpa M3onmpyemoro obbekta pekoMmeHayeTcst npuHuMaTh no Tabnuue 17.

Ta6bnuya 17

TonwmHa LUTYKaTYPHOro NOKpbITUA, MM

Bua n3onmpyemoro obbekTa

Bug usonsaumnoHHoro matepuana (OCHoBaHue)
Tpyb6onpoBoAbl HAPY>XHBIM AMAMETPOM, MM OBopynoBaHMe
no 133 Bkn. 159 n 6onee
YKecTkne nsgenusa 10 15 20
BonokHucTtbie usgenusa 15 15-20 20-25

6.22 [Ina TennomsonsiLUMOHHbIX KOHCTPYKLMA, NOABEpralLlmxca BO3OENCTBUIO arpeccuBHbLIX cpefd, cnenyet
npegycmaTpuBaTh 3alMTy METANNTMYECKUX MOKPLITUA OT KOPPO3nu.

[Mpn NpYMeHeHW B Ka4yecTBE MOKPOBHOMO CIIOSA FIUCTOB WM NEHT M3 anioMWHUS U aniOMUHUEBBIX CMaBoOB U
TENMON30NALNOHHOIO CIoS B CTanbHOW HEOKpALIEHHOW CeTke WM Mpu  YCTPOWCTBE Kapkaca crnegyet
npegycmatpuBaTb YCTAHOBKY MO MOKPOBHbIA CrOWM MNPOKMagKM M3 PYNIOHHOrO matepuana WM OKpacky no
MOKPOBHOMY CITOH U3HYTPWU BUTYMHBIM NAKOM.

6.23 [log MOKPOBHbLIA CrOW U3 HEMETaNNIMYECKNX MaTepuarioB B MOMELLEHUSIX XpPaHEHUa U nepepaboTku
NuLLEBLIX NPOAYKTOB CneayeT npeaycMatpuBaTth YCTAaHOBKY CETKU CTanbHOM M3 NPOBOMOKU ANAaMETPOM HE MeHee
1 MM C a4enkamu pasmepom He 6onee 12x12 mMm.

6.24 KoHCTpyKuMs TenmoBOM U30MAUMM  OOMKHA  UckNwyatb ee  gedopMauuio M crnonsaHve
TENMOU30NALUMOHHOrO Cnos B npouecce akcnnyaTauum. B cocTaBe Tennou3onsUMOHHbIX  KOHCTPYKLMIA
obopyaoBaHusa 1 TpybonpoBoaoB criegyeT npedycmatpuBaTth OMOPHbIE 3NIEMEHTbI U pasrpyxaloLuue yCTponcTBa,
obecneynBaloLLme MEXAHNYECKYO NMPOYHOCTL U 3KCMITyaTaUMOHHYH HaAEXHOCTb KOHCTPYKLINNA.

Ha BepTukambHbIX Yy4yacTkax TpybonpoBogoB U 06OpyAOBaHMA  OMOPHbIE  KOHCTPYKUWMM  crnegyet
npegycmartpuaTb Yepes Kaxable 3-4 M no BbICOTE.

6.25 B KOHCTpyKUMsSIX TEnnoBoW wm3onAuum obopyooBaHus UM TPyOOMPOBOAOB C  OTpuUATENbHBIMM
TemnepaTtypamu BELLECTB He CriefyeT NPUMEHATb MeTannmnyeckMe KpenexHble geTtanu, npoxogdwue vyepes BCo
TOMWMHY TEennousonsaunoHHoro cros. KpenexHble getanu unu Mx YacTu crnegyeT npegycMmaTpusatbh U3
MaTepuanos C TeNNONpoBoAHOCTbIO He Gonee 0,23 B1/(m - K).

[epeBsaHHbIe KpenexHble AeTanu OMKHbI ObITb 06paboTaHbl aHTUNMMPEHOM U aHTUCENTUYECKUM COCTaBOM.

OnemMeHTbl KpenneHus, N3roToBrieHHbIe U3 YyrnepoanucTon ctanu, JOMKHbl UMETb aHTUKOPPO3MOHHOE MOKPLITHE.

6.26 Pa3melleHne kpenexHbIx AeTanen Ha U3onmpyemMblx NOBEPXHOCTAX cneayeT NpUHMMaTh B COOTBETCTBUM C
FOCT 17314.

6.27 [etanu, npegycmaTpuBaemble ANSA KpenneHusi TennousonaAuMOHHOM KOHCTPYKUUKM Ha MNOBEPXHOCTU C
oTpyuaTenbHbIMM TemnepaTtypaMu, OOMKHbI MMETb MOKPOBHBIN CIIOW OT KOPPO3MM WM U3roTaBnvBaTbCA U3
KOPPO3MOHHO-CTOMKUX MaTepMaros.

KpenexHble geTtanu, conprkacarLmecs ¢ U3onmpyemor NoOBEPXHOCTLIO, credyeTt npegycMaTpusaTh:

05151 NoBepXHOCTEN ¢ TemnepaTypon oT MuHyc 40 go 400 °C - 13 yrnepoancTon cranu;

Ons nosepxHocTen ¢ Temnepatypon Bbiwe 400 u Hmke muHyc 40 °C - u3 TOro xe maTepuana, 4to wu
nsonvpyemasi MOBEPXHOCTb.

OnemMeHTbl KpenneHust TennomnsonsaUMOHHOIO CMos M MOKPOBHOMO Crosi TEMSIOM30MSLMOHHBIX KOHCTPYKLMIA
obopynosaHus 1 TpybonpoBOAOB, PACMONOXKEHHbLIX HA OTKPLITOM BO3AyXe B paviOHax C pac4eTHOW TeMnepaTypon
oKpy>KatoLLero Bosgyxa Huxke muHyc 40 °C, cnegyeT NpMMEHATb U3 NErMpoBaHHON CTanu Unm antoMUHUS.

6.28 KOHCTpyKUMSI MOKPOBHOrO Criosi TEnsoBOW U30NAUMW [OFKHa AonyckaTb BO3MOXHOCTb KOMMEHcaLumu
TemnepaTypHbix AedopMaLMin N3onmMpyemMoro o6bekTa 1 TENOM30NALUMOHHON KOHCTPYKLNN.

TemnepaTypHble LIBbI B 3aLUTHbLIX MOKPLITUSIX TOPU3OHTanNbHLIX TPyOOoNpoBO4oB cneayeT npegycmatpusaTh Y
KOMMeHcaTopoB, OMOp W MOBOPOTOB, a Ha BepTMKalbHbIX TpybonpoBogax - B MeCTax YCTAHOBKM OMOPHbIX
KOHCTPYKLUMN.




Mpn m3onaumm xecTkMMM (POPMOBaHHBIMW M3JEeNUAMK criegyeT npegycMaTpuBaTb BCTaBKU M3 BOSIOKHUCTbIX
MaTepuarnoB B MeCTax YCTPOWCTBA TeMNepaTypHbIX LLIBOB.

6.29 Bbibop MaTepunana NnoKPOBHOIO Cosi TENOM30NALUMOHHBLIX KOHCTPYKLMIA 060opyaoBaHUst U TpyGONpoBOAOB,
pacnosioXXeHHbIX HAa OTKPLITOM BO3AyXe B palioHax C pacyeTHON TemnepaTypoi oKpyxatoLiero Bo3gyxa MuHyc 40
°C W Hwke, cnegyet npov3BOAUTb C Y4eTOM TemnepaTypHblX NpPeaenioB NPUMEHEHUss maTepuanoB Mo
OENCTBYIOLLMM HOPMATUBHBIM JOKYMEHTaM.

6.30. KOHCTpyKLMSA KpenreHusi MOKPOBHOMO Crosi TENMoBowW usonaumm obopypoBaHusi M TpybonpoBogoB C
oTpuuaTtenbHbIMU TEMNepaTypamMmun BELLECTB AOJKHA UCKMOYaTh BO3MOXHOCTb NMOBPEXAEHUSI NApON30NALMOHHOMO
Cnosi B NpoLiecce aKcnnyatauuu.

6.31 [na obGopygoBaHns u TpyboNpoBOAOB C oOTpuuaTenbHbIMM  TemnepaTypamn Mpu  NpUMEHEHUM
Napou30msiLMOHHOIO CIOosi U3 PYIOHHbIX MaTepuanoB 6e3 CNMoWHOW Haknenku cnegyeT npegycmaTpuBaTth
repMeTM3aLmio LWBOB Mapou30NALMOHHOMO Cros; Npyu TemnepaTtype 3onupyemorn NOBEPXHOCTM HMke MUHyc 60 °C
criegyeT Takke npegycMaTpvBaTb repMeTM3auuio LIBOB MOKPOBHOMO CIOS repMeTvkamyv WavM MieHOYHbIMM
KnesilwumMuncs matepuanamu.

6.32 [1na GeckaHanbHOM Npoknagku TpybonpoBOAOB TEMMOBLIX CETEN B CYXMX FPYHTax BO3MOXHO MPUMEHEHUE
N30MSLMN U3 LUTYYHBIX (HOPMOBAHHbIX U3AENNIA (CKOPIYNbl, CEFMEHTbI) U3 NeHoMnonnypeTaHa unm nonuMmepbeToHa
C BOAOHENPOHUL@EMbIM MOKPOBHbLIM CIIOEM, MPU 3TOM TEMMOU3ONSLMOHHbIE U3AEeNUst crieayeT yknaabiBaTb Ha
BOOOCTOMKMX U TEMMNEPATYPOCTONKUX MaCTMKaX UMn KNesx.

NPUNOXEHUE A
(cnpaesoyHoe)
NEPEYEHb HOPMATUBHbIX OOKYMEHTOB, HA KOTOPbIE UMEKOTCA CCbINTIKU B TEKCTE:

CHwuIM 41-02-2003 Tennosble ceTn

FOCT 618-73 ®onbra anoM1MH1eBas AnNs TEXHUYECKMX Lernen. TexHn4Yeckme ycrnoBusi

FOCT 4640-93 Bata mnHepanbHas. TexHUYeckne ycriosums

FOCT 9438-85 lNneHka nonnBuHMNOyTUparnbHas kneswas. TexHu4eckme ycnosus

FOCT 10296-79 N3on. TexHnyeckne ycroBus

FOCT 10354-82 NneHka nonmMatuneHoBad. TexHu4yeckme ycroBums

FOCT 10923-93 Pybepowna. TexHudeckue ycriosus

FOCT 17314-81 YcrpowcTBa [Anisi KpenneHust TEMMOBOM W30NAUMM  CTalbHbIX COCY[OB M annapaTos.
KoHcTpykuus n pasmepbl. TexHnyeckue TpeboBaHus

FOCT 25100-95 INpyHTbI. Knaccudukaums

FOCT 25951-83 NneHka nonuatuneHosasa TepmoycagoyvHas. TexHndyeckue ycrosms

FOCT 30732-2001 Tpybbl U hacoHHble n3genusa cranbHble C TENNOBOW M30MAUMEN M3 neHononuypetaHa B
NnonuaTuneHoBon obonoyke. TeXHNYecKne yCrnoBus.

NPUNOXEHUE b

(pekomeHdOyemoe)
NPEQENbHBLIE TONWWHbI TENNOU30NALMOHHBLIX KOHCTPYKLIMA ONA OBOPYOOBAHUA U
TPYBONPOBOOOB
Cnocob npoknagku Tpybonposoaa
HapyxHbin guameTp, HapnsemHbin | B ToHHene | B HenpoxogHoM KaHane
MM MMpegensHasa TonwmHa TEMNIOU30NSALUMOHHOIO Crosi, MM, NMpy TemnepaType, °C
19 1 HUXe 20 n bonee 19 1 HMXe 20 n bonee po 150 Bkn. | 151 v 6onee

18 80 80 80 80 50 60
25 120 120 100 100 60 80
32 140 140 120 100 80 100
45 140 140 120 100 80 100
57 150 150 140 120 90 120
76 160 160 160 140 90 140
89 180 170 180 160 100 140
108 180 180 180 160 100 160
133 200 200 180 160 100 160
159 220 220 200 160 120 180
219 230 230 200 180 120 200
273 240 230 220 180 120 200
325 240 240 240 200 120 200
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




Cnocob npoknagku Tpybonposoaa
HapyxHbin gnameTp, HansemHbIn | B ToHHEnNE | B HenpoxoaHOM kaHane
MM MpepenbHas TonwmMHa Tenson3onsLMOHHONO Cros, MM, Npu Temneparype, °C
19 1 HWxe 20 n 6onee 19 1 Hwxe 20 6onee | po 150 Bkn. | 151 n 6onee

720 320 280 320 240 140 220
820 320 300 320 240 140 220
920 320 300 320 260 140 220

1020 n Bonee 320 320 320 260 140 220

MpunmeyaHus

1 [Ona TpyboONpoOBOAOB, PpacrofiOXeHHbIX B KaHanax, TOMMHa W30MAUMM  yKasaHa fAns MONTOXKUTENbHBbIX
TemnepaTyp TpaHcnopTuMpyembix BewlecTtB. [Ona TpybonpoBogoB €  OoTpuuaTtenbHbIMW - TeMnepatypamm
TpaHCMOPTUPYEMbIX BELLECTB MpeernbHble TOSWMHbI credyeT MpUHMMaTtb TakuMu XKe, Kak Npu Mpoknagke B
TOHHENAX.

2 B crniyyae ecnu pacyeTHas TomnLwmHa n3onsumm 6onblue npeaensHon, cnegyeT npuHuMmaTtb 6onee adhpeKkTUBHLIN
TENNOU30NALMOHHBIA  MaTepuan M OrpaHMYnTbCA NpeaenibHOM TOMWMHOW TEnfoBOW U30NAUMKM, €Cnn  3To
OOMyCTMMO MO YCNOBMSAM TEXHONOMMYECKOro npouecca.

NPUNOXEHWE B
(pekomeHdOyemoe)

OMNPEOENEHMUE TONWMWHbI U OB BEMA TEMNIOU3ONALMOHHbIX U3OENUA U3 YNINIOTHAIOLWMXCA
MATEPMWANOB

B.1 TonwmHy TennonsonsuMoHHOro U3genns N3 ynroTHAKLWMXCA MaTepranoB 40 YCTaHOBKM Ha M30NMPYEMYIO
NMOBEPXHOCTb CrefyeT onpeaensitb ¢ y4eToM KoadpduumeHTa ynnotHeHus K, no doopmynam:
ONS UMNMHOPUYECKON NOBEPXHOCTU

d+6
“d+23: (B.1)

8, =K

and MnocKow NOBEPXHOCTU
5, = oK., (B.2)

roe 04, 0, -  TOMNWMHA TENMOM3OMNAUMOHHONO W3Aenus [0 YCTAHOBKM Ha W30NMpyemylo nosepxHocTb (6e3
YMNOTHEHUS), M;

0- pacdeTHas TOMLWMHA TENNTON3ONSALNOHHOIO CNos C YNNOTHEHUEM B KOHCTPYKLINN, M;
d- HapyXHbI AMameTp usonupyemoro obopygosaHus, Tpybonposoaa, M;
K. - KO3(ULMEHT YNNOTHEHNUS TEMNOM3ONALUMOHHBIX U3OENUni, MNpUHMUMaeMblini no Tabnuue B.1

HaCTOALLEero npunoxeHus.

d+d

MpumeyaHune - B cnyyae ecnu B dopmyne (B.1) nponsseneHne ©d+28 MeHbLLE eAUHNLIbI, OHO [OIMKHO
NPUHNMATbCA paBHbIM eguHULE.

B.2 Npyn MHOroCnomHoOM M3onauum TONLWKWHY U3genusa 4o ero ynnoTHeHUs crnefyet onpeaendtb OTAENbHO AN
kaxkgoro cnos. Npu onpegeneHyy TONWMHBLI NOCNEAYOLWEro TennonsonaunMoOHHOro Crnos 3a HapyXHbl anameTp
(d) npyHMMaloT AnameTp U3onALMU NpeabiayLero cnos.

B.3 O6bem TeENNON30MALNOHHBIX U3LENUIA N3 YIIOTHSIIOWMXCS MaTepuanos Ans TeNon3onsaUMOHHOro cnos oo
YNNOTHEHMSA cnefyeT onpeaensaTe no gopmyne

V=VK, (B.3)

roe V- ob0beM TennonsonsumoHHOro maTtepuana unm n3genma 0o yninoTHeHus, M3;
V- o6bem TennonsonsiuMOHHOro maTtepuana unn n3genma B KOHCTPYKUUM C y4eToM YNJIOTHEHUA, M3.

Tabnuya B.1

T KoadpduumeHt
€nnon3onsLMOHHbIE MaTepuanbl U u3genus

ynnoTHeHus K.
MaTbl MMHepanoBaTHbl€ NPOLUMBHLIE 1,2
Martbl TennonsonsauuoHHble « TEXMAT» 1,35-1,2
MaTtbl M XoncTbl M3 CynepTOHKOro 6a3anbTOBOrO BOJSIOKHA MpW  YKNagke Ha
TpyGonpoBoabl U 06opyaoBaHMe YCNOBHLIM NMPOXOA0M, MM:
/1, < 800 npu cpegHen nnoTtHoOCTM 23 kr/m® 3,0
TO Xe, Npu cpeaHen nnotHocTn 50-60 kr/m> 1,5
/1, = 800 npu cpeaHer nnoTHOCTU 23 kr/m° 2,0
TO Xe, Npu cpegHen nnotHoctn 50-60 Kr/m> 1,5




T KoapdumumeHT
€nnon3onsaUnoHHbIe MaTepuansl 1 nsgenus

yrnoTHeHus K.
MaTbl U3 CTEKNAHHOrO LITanenbHOro BONIOKHA Ha CUHTETUYECKOM CBA3YIOLLIEM MapKK:
M-45, 35, 25 1,6
M-15 2,6
MaTbl N3 CTeKNsiIHHOro WnaTenbHoro BoriokHa «URSA» mapku: )
M-11 3,6-4,0
M-15, M-17 2,6
M-25 npwu yknagke: N
Ha Tpy6bl 1,5-1,8
Ha obopygoBaHue 1,4
MnuTbl MMHEpanoBaTHbIE HA CUHTETUYECKOM CBA3YIOLLEM MapPKW:
35, 50 1,5
75 1,2
100 1,1
125 1,05
MNWTbI N3 CTEKMNSIHHOIO LUTAMNENbHOro BOSTOKHA MapKM:
M-30 1.1
M-15, N-17 n N-20 1,2
[Mecok nepnuToBbIN BCNyYeHHbIN Menkuin Mmapok 75, 100, 150 1,5

’ KoadhdpuumeHT ynnotHeHus matoB «URSA» mapkm M-11 npu yknagke Ha TpyObl yCNOBHBIM nNpoxogom Ao 40 Mm
Bk1. - 4,0, npu yknagke 50 mm 1 Gonee - 3,6.

KoadhdpmumeHT ynnotHeHuss matoB « URSA» mapku M-25 npu yknagke Ha TpyObl yCnoBHbIM npoxogom o 100 mm
Bkn. - 1,8, cB. 100 go 250 mm BKn. - 1,6, cB. 250 mm- 1,5.

KrntoueBble crioBa: n3onsuus Tennosasi, 06opyaoBaHune, TpybonpoBos, NpoeKkTupoBaHue




