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NMPEONCNOBKNE

1. PaspabotaHbl OAO "MHXMHMPUHrOBas KOMMaHWs No TennotexHudeckomy ctpoutensctsy OAO
"TennonpoekT" n rpynnoun cneunanmcToB.

2. BHeceHbl YnpaBneHMemM TEXHUYECKOrOo HOPMMPOBaHWUS, CTaHZapTusauuu u cepTudukaummn B
ctpoutenbctBe u XKKX Mocctpost Poccun.

3. MNpuHATLI 1 BBeAeHbl B AenctBue ¢ 1 Hoabpsa 2003 r. MNoctaHoBneHnem Mocctposi Poccmmn ot 26
uioHsa 2003 r. N 114.

4. Baamen CHwuIT 2.04.14-88.

BBEAEHWE

HacToswme ctponTenbHble HOPMbI U NpaBuna pa3paboTaHbl C y4eTOM COBPEMEHHbIX TEHOAEHLUMI B
NPOEKTUPOBAHMN MPOMBILLNEHHON TENOBOW U30NALMN U PEeKOMeHAaUUn MexayHapoaHbIX OpraHvu3aumn
no cTaHgapTU3auumM u HOPMUPOBAHMIO.

HopmaTuBHbIN JOKYMEHT coaepXUT TpeboBaHUS K TEMNMON3ONSALNOHHBIM KOHCTPYKLMAM, U3AeNUsaM
1 matepvanam, BXOASLUMM B COCTaB KOHCTPYKLMIM, HOPMbl NAIOTHOCTM TENOBOro NOTOKa C U30NMpyeMbIX
noBepxHocTen obopyaoBaHuss U TpybonpoBOAOB C  MOMOXWTENbHBIMA W OTpULATENbHBIMM
TemnepaTtypamu npu Mx pacrnonioXeHUN Ha OTKPbITOM BO3AyXe, B MOMELLEHWUN, HEMPOXOAHbIX KaHanax u
npu 6eckaHanbHOW npoknagke. B ookymeHTe mpuBeaeHbl npasuna onpegerneHns obbema v TOMWUHBI
YNIOTHSAIOLMXCH BOSOKHUCTBIX TEMMOM3O0NSALMOHHBLIX MaTepuarnioB B 3aBUCUMOCTU OT KoadduumeHTa
YNIOTHEHUS.

HacToswme Hopmbl paspaboTaHbl: kaHA. TexH. Hayk B.M. Wonxet (pykoBoamTtens pabotel), J1.B.
CraBpuukasi, kaHg. TexH. Hayk B.I. Tletpos-AeHucos (OAO "UHXuMHUpWMHroBasi KOMMNaHus Mo
TennoTexHudeckomy ctpoutenbsctey OAO "Tennonpoekt"), B.A. yxapes (locctpon Poccun); J1.C.
Bacunbesa (®I'yr UHC).

B pabote npuvHumanu yyactue: kaHg. TexH. Hayk E.I. OBuyapeHko,B.C. Xonygos (Coto3 "KoHuepH
CTENC"); A.C. Menex (3AO "XonguHroBas KomnaHus "Poctennousonsums”); kaHg. TexH. Hayk A.A.
KoBbinaHckun, A.N. KopoTkoB, kaHA. TexH. Hayk [.X. YmepkuH (OAO BHWUIMWU3SHepronpom); B.H.
AxkyHnues (CIKB dunuan AO "®upma "SHeprosawmra"); kaHa. TexH. Hayk A.B. Cnagkos (YT "HUU
MoccTpoin").

1. OBNACTb NMPUMEHEHUA

HacTosiwme HopMmbl M NpaBuna cnefyeTt cobniogaTe NpyM NPOEKTMPOBAHMM TEMMOBOW U30NALUK
HapY>KHOWN NMOBEPXHOCTM 060pyaOBaHUSA, TPybONpoOBOaOB, ra30X0A0B M BO3AYXOBOAOB, PACMONOXEHHbIX B
30aHNAX, COOPYXXEHMAX M Ha OTKPbITOM BO3QyXe C TEMNEpPaTypol codepalmxcs B HUX BELLECTB OT
MuHyc 180 go 600 °C, B Tom 4ucne TpyboONpoBOAOB TEMMOBLIX CETEN MpU BCEX crnocobax Mpoknagku, u
npegHasHadYeHHoOW anst obecnevyeHns ux aKcniyaTauMoOHHOM HadeXHOCTH, 6e3onacHon akcnnyaTaumm u
HeoOX0AMMOro ypoBHS aHeprocbepexenus. MNpu NnpoekTupoBaHUn Heobxoammo cobnogatb TpedoBaHus
K TENnnoBOW M30NsUMKW, copepXalmecss B HOPMax TEXHOMOrMYECKoro MPOEKTUPOBAHUA U AOpYrux
HOPMaTUBHbIX JOKYMEHTaX, YTBEPXKAEHHbIX UMK cornacoBaHHbIX MoccTpoeM Poccuu.

Hactosiwume HOpmbl He pacnpoCTPaHSATCA Ha  MPOEKTUPOBAHWE  TEMMOBOW  M30NSaUUn
obopynoBaHua M TpybOMpPOBOAOB, COAEPXKALMX W TPAHCMOPTUMPYKOLMX B3pbiBYaThle BELLECTBa,
N30TEPMUYECKNX XPAHUITULL, CKWKEHHBIX ra3oB, 30aHUA M MOMELLEHMI A1 MPOM3BOACTBA M XPaHEHWUsI
B3pbIBYATbIX BELLECTB, aTOMHbIX CTAHLUA N YCTAHOBOK.

2. HOPMATVBHbBIE CCbIJIKA
lMepeveHb HOpMATUBHbLIX JOKYMEHTOB, Ha KOTOpbIE NPUBE/EHbI CCbINKX, AaH B MNpunoxexun A.

3. TEPMWHbI 1 ONPEJENEHNA



MNoTHOCTb TENNOU3ONALMOHHOIO Matepuana o, kr/m3, - BennynHa, onpegensemas oTHOLIEeHNEM
Maccbl Matepuana ko BceMy 3aHMMaeMoMy MM 0B6beMy, BKIoYasi Nopbl U MyCTOTHI.

KoagpdmumeHT TennonposogHoctn A, Bt/(m x K), - KonuyecTBo TemnoTel, nepeaasaemoe 3a
€OVHVLY BpEeMEeHW u4epe3 eauvHuuy nfnowagu M30TEepMUYECKON MNOBEPXHOCTU MNpU TemrepaTypHOM
rpagveHTe, paBHOM eaunHuLe.

PacyeTHasa TennonpoBOAHOCTb - KOIMMUUMEHT TENNONPOBOAHOCTU  TEMNMOM30NSLMOHHOIO
MaTepuana B 9KCMfyaTauWOHHbIX YCIOBMSX C Y4E€TOM €ro TemnepaTtypbl, BIIaXXHOCTW, MOHTaXKHOro
YNNOTHEHMS N HANU4Yus LUBOB B TEMMOU3ONSLMOHHON KOHCTPYKLMK.

MaponpoHuuaemoctb i, Mr/(m X 4 x a), - cnocobHoCTbL MaTepuana nponyckaTtb BoAsHbIE napbl,

cofepxalimecs B BO3gyxe, nod OeNCTBMEM Pa3HOCTU MX NapumanbHbIX AaBNeHUI Ha NPOTUBOMONOXHbLIX
NOBEPXHOCTAX CrosA matepunana.

TemnepaTypOCTOMKOCTb - CMOCOBHOCTb MaTepuarna COXpaHATb MexaHU4eckne CBOWCTBA npu
MOBLIWEHMN UMW MOHWXKEHUN TemnepaTypbl. XapakTtepusyeTcsa npefernbHbIMM - Temnepatypamm
NPUMEHEHWs, NPWU KOTOPbIX B MaTtepuane obHapyxuBaloTca Heynpyrne gedopmauun (Npu NoBbILLEHUM
TemnepaTypbl) UNu paspyLleHne CTPYKTYPbI (MPY MOHWXEHUN TemnepaTypbl) No4 CXMMatoLen Harpy3kow.

YNnoTHeHVe Tensroun3onsuMOHHbIX MaTepuanoB - MOHTaXHas XapakTepucTuka, onpeensioas
NAOTHOCTb TEMNfOoU30NAUMOHHOIO MaTtepuana mnocrne ero YCTaHOBKM B MPOEKTHOEe MOSioXeHne B
KOHCTPYKUMKW. YNNOTHEHME MaTepuanoB Xapakrepusyetcsi Koa(pdMUMEHTOM YMMOTHEHWs, 3HayveHue
KOTOpOro onpeaensieTcd OTHOWeHeM o6beMa matepvana unu n3genus K ero o6bemMy B KOHCTPYKLNN.

Tennon3onAunoHHasa KOHCTPYKUMSI - 9TO KOHCTPYKUMS, COCTOSAWAsi M3 OZHOMO WM HECKOSbKUX
CrnoeB TEennousonsAuMOHHOro MaTepuana (usgenus), 3alMTHO-NMOKPOBHOTO Cros W 3NEMEHTOB
KpenneHus. B coctaB TEnnouM3ONAUMOHHOW KOHCTPYKUUW MOTYT BXOAWUTb MapOU3OSALMOHHDBIN,
npeaoxpaHnTenbHbIN Y BbIPABHUBAIOLLMIA CIOW.

MHorocnownHas Tennon3onsauMoHHas KOHCTPYKLMS - 9TO KOHCTPYKLMS, cocTosLwas 13 AByx n bonee
CMNoeB pasnUyHbIX TENNOU3ONAUMOHHBIX MaTepraros.

[MOKPOBHBIN CMOW - 3MNEeMeHT KOHCTPYKLUUKW, YCTaHaBMMBAEMbI MO HapPY>XHOW MOBEPXHOCTU
TennoBON N30NALMM ANA 3aLLUTbl OT MEXAaHUYECKNX MOBPEXAEHNIA N BO3AENCTBUSA OKpYXKatoLLen cpeapl.

[Mapon30nAUMOHHbIA CMON - 3NEMEHT Tenfou3onsAUMOHHON KOHCTPYKUMM oOopyaoBaHus U
TpybonNpoBO4OB C TemnepaTypon Huxe TemnepaTypbl OKpyxawowen cpedpl, MNpedoXpaHsioLWwunii
TeNnnon3oNALMOHHbBINA CMOW OT MPOHMKHOBEHMWS B HEFO MapoB BOAbI BCNEACTBME PasHOCTU napumanbHbIX
AaBneHu napa y XonogHoM NOBEPXHOCTM U B OKpYXKatoLLen cpeae.

lMpenoxpaHuTenbHbIA CAON - 3feMEeHT TEennou3ONSALUMOHHON KOHCTPYKLMW, BXOAALIMNA, Kak
npaBumno, B COCTaB TEMNMOM3ONALUMOHHON KOHCTPYKUMM And obopydoBaHWs u  TpybonpoBOAOB C
TemMnepaTypon MOBEPXHOCTU HWKE TeMnepaTypbl OKpyXKalowen cpedbl C  Uenblo  3aluTbl
Napou3onsALNOHHOTO CrOst OT MEXaHNYECKUX MOBPEXAEHUN.

TemnepaTtypHble gedopmaumm - TENOBOE pacLLUMPEHME UMK CxXaThe U30NNPYEMOIN NOBEPXHOCTU U
9MNEeMeHTOB KOHCTPYKUMU Mo BO3AEWCTBMEM W3MEHEHWUs TEMNepaTypHbIX YCMNOBUW NPWU MOHTaxXe W
aKcnnyaTaummn nsonmpyemoro obbekra.

BblpaBHMBAIOLLMIA CNOW - INIEMEHT TEeNNOU30NALMOHHON KOHCTPYKLMW, BbIMOMHAEMbIN U3 YIpYrnx
PYMNOHHBIX NN NIUCTOBbIX MaTepuanoB, YCTaHaBMMBAETCA MOA MSATKUMA MOKPOBHBIN o (Hanpumep, 13
NaKkoCTEeKNoTKaHW) ANS BblpaBHUBAHUSA OPMbl MOBEPXHOCTM.

4. OBLLUME MNMONOXEHWUA

4.1. TennonsonsaumoHHas KOHCTPYKUUSA OOMmkHa obecnevnmBaTb HOPMAaTUBHbLIA YPOBEHb TEMMOBbIX
notepb obopygoBaHnem n Tpybonposogamn, 6e3onacHyo AN 4YenoBeka TemnepaTtypy MX HapyXHbIX
noBepxHocTen, Tpebyemble napameTpbl TENNOXONOAOHOCUTENS MPKU 3KCNnyaTaumn.

4.2. KOHCTpyKUuMM Tennoson u3onsumu TpybGonpoBodoB M 0OOpyoOBaHMS OOIDKHbI OTBEYaTb
TpeboBaHuAM:

- 3HeproadeKTMBHOCTU - MMETb ONTMMarnbHOE COOTHOLIEHWE MexXAy CTOUMOCTbLIO
TENNOU3ONAUNOHHON KOHCTPYKLUMM W CTOMMOCTLIO TEMMoBbIX MNOTEPL 4Yepe3d M3oNsauMio B TedeHue
pacyeTHOro cpoka aKcnnyarauum;

- 9KCnnyaTauuoHHONW HaAeXHOCTUM W [OOMroBEYHOCTM - BblAepkumBaTb 6e3  CHWXeHus
TEeNno3alUNTHbIX CBOWCTB M paspylleHus 3KChryaTaumoHHble, TemnepaTypHble, MeXxaHu4yeckue,
XUMUYECKMEe U Opyrue BO3AENCTBMA B TEYEHNE paCYETHOIO CPoKa aKcnnyaTauum;

- 6e3onacHoOCTM ANs OKpyxatoLlen cpefbl 1 06CnyxumBatoLLero nepcoHana npu sKkcnyaTtaumn.

Matepuansl, ucrnonb3yemble B Tennon3onsAuMOHHbLIX KOHCTPYKUMSAX, He [AOMMKHbI BblAenAaTb B
npowuecce aKkcnnyatauum BpedHble, MoXapoornacHble W B3pbIBOOMACHbIE, HEMPUATHO MaxHyLine
BellecTBa B KONMUYeCTBax, nNpeBbILWAWMX nNpefensHo [AOoNyCTUMbIE  KOHLUEHTpauuu, a Takke
bonesHeTBOpHbIE BaKkTepun, BUPYChbl U FPUBKN.



4.3. lNpwn BbIDOpPE MaTEPUAnoB U N3OENUA, BXOAALLMX B COCTAB TEMSOU30MNALMOHHBIX KOHCTPYKLMUNA
AN MOBEPXHOCTEN C MONMOXUTENbHbIMU Temnepatypammn TennoHocutens (20 °C w Bbiwe), cnegyeT
yuuThIBaThL criegyrolime akTopsbl:

- MECTOpPacronoXeHne N30nnMpyemMoro o0 bLeKTa;

- TemMnepaTypy n3onmpyemMon noBepxHocTH;

- TeMnepaTypy OKpyxatoLen cpeasl;

- TpeboBaHUsA NoXxapHon 6e30nacHoOCTy;

- arpecCuBHOCTb OKpYXatoLLlen cpeabl UMy BeLLEeCTB, coaepXKallmXcs B U30nMpyemMbix obbekTax;

- KOPPO3NOHHOE BO3AENCTBME;

- MaTepuan NoOBepPXHOCTU U30NUPYEMOro ob6beKTa;

- JONYCTUMbIE Harpy3ku Ha U30MnNMpyemyto NOBEPXHOCTb;

- Hannuue BMBpaumn 1 yaapHbiX BO3OENCTBUN;

- Tpebyemyto JONTOBEYHOCTb TEMMOM3ONSALMOHHON KOHCTPYKUMK;

- CaHUTapHO-TMrneHn4eckne TpeboBaHus;

- TeMnepaTypy NpMMEHEHUs TEMNMNOU30MALMOHHOIO MaTtepuana;

- TENnonpoBOAHOCTb TEMNNOU3ONALUMOHHOIO MaTepmnana;

- TeMnepaTypHble gedopmaunm N3onmpyemblx NoBEPXHOCTEN;

- KOHUrypauuo 1 pasMmepbl U30NUPyeMOr NOBEPXHOCTY;

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

TennomnsonsiuMoHHasa KOHCTPyKUMS TpybonpoBOOOB TEMMOBbIX CeTen nop3emMHon GeckaHanbHON
NPOoKNaaKku OOMKHa BblaepXunBaTb 6e3 paspyLueHus:

- BO3[E€NCTBUE FPYHTOBbLIX BOA;

- Harpysku oT MaccChl BbILLENEXaLLEro rpyHTa u NnpoxosLLero TpaHcnopra.

Mpn BbIOOpEe TENMNOM3ONAUMOHHLIX MaTepuarnoB W KOHCTPYKUMA ONA  MNOBEPXHOCTEN C
Temnepatypon TennoHocutens 19 °C n HWxXe n oTpUUATENbHOW OOMONHUTENBHO CrneayeT ydYnTbiBaTb
OTHOCUTENbLHYI0 BMAXHOCTb OKpyXatlllero BO3dyxa, a TakKe BMaXHOCTb W NapornpoHULAeMoCTb
TENMon3onNAUNOHHOro Matepuana.

44. B cocTtaB KOHCTPYKUMM TENfOBOW W30MAULMM AONS NOBEPXHOCTEN C  MOMOXUTENbHON
TemnepaTypow B Ka4ecTBe 00s3aTeNbHbIX 3NIEMEHTOB AOIMKHbI BXOAMWTD:

- TENNOM30ALMOHHBIV CINOW;

- MOKPOBHbIN CrOW;

- ANEMEHTbI KpenmneHus.

4.5. B coctaB KOHCTPYKLUUW TENNOBOM M3ONAUMM AN NOBEPXHOCTEN C OTpuULaTENbHON
TeMnepaTypon B kKayecTBe 00s13aTeNbHbIX 3N1IEMEHTOB AOMMKHbI BXOAWTb:

- TeNNOU30NALNOHHBIN CIOMN;

- NApPOU30NIALMOHHbBIN CIOW;

- NOKPOBHbIN CIOW;

- ANeMeHTbI KpenrneHus.

Mapous3onsauuoHHbIA  criorM  criegyeT npegycmatpveaTb  MNpy  Temnepatype  U30nvpyemMon
nosepxHoctTn Hwke 12 °C. HeobxoaMmocTb yCTpoOMCTBaA NapOM3ONSALMOHHOIO Crnos npy Temneparype
Boilwe 12 °C cnegyeT npegycmaTpvBaTth Ans 000pyooBaHUS U TPyOOMPOBOAOB C TEMMEPATYPON HMXKe
TeMnepaTypbl OKpYXaloLen cpedbl, ecrnv pacyeTHas TemnepaTypa M30nMpyemMon MOBEPXHOCTU HUXKeE
TemrnepaTypbl "TOYKM pochl” NP pacv4eTHOM AaBNeHUN N BNaXHOCTU OKpYXKaloLLlero so3gyxa.

HeobxoauMOCTb YCTaHOBKM NapOU30MSLMOHHOIO Crosi B KOHCTPYKLMM TEMMOBOW M3onAuun ansi
NMOBEPXHOCTEN C MEPEMEHHBIM TEMMEPaTypHbIM PEXMMOM (OT MONOXMTENBHOW K OTpuUuaTeNbHOMN
TemnepaTtype u HaobopoT) onpedenserca pacdeToM [Ons  UCKMIOYEHUS HaKOMMeHus Brnarn B
TENMON30NALNOHHOW KOHCTPYKLUUM.

AHTUKOPPO3UNOHHbLIE  MOKPbLITUS  U3OMMPYEMOW  MOBEPXHOCTM  He  BXOAAT B COCTaB
TENMOU30NALNOHHBIX KOHCTPYKLMIA.

4.6. B 3aBUCMMOCTM OT MPUMEHSIEMbIX KOHCTPYKTUBHbLIX peLlIeHMN B COCTaB KOHCTPYKLMUU
OOMOMHUTENbHO MOTYT BXOAUTb:

- BblpaBHMBAOLLMIA CIOM;

- IpefoXpaHUTerbHbINA CrOW.

MpenoxpaHnTenbHbIA  CROW crnegyeT npegycmartpyBaTb NPU MPUMEHEHMM  METaIIMyYecKoro
NMOKPOBHOIO CNosA Ans NpeAoTBpaLLEeHMs NOBPEXAEHUS NAapOM30SISILNOHHBIX MaTepranos.

5. TPEBOBAHMA K MATEPUAINIAM U KOHCTPYKLWAM TEMOBON N30NALNN

5.1. B KoHCTpykumsix Tennousonauum obopynoBaHuss W TpyOONpPOBOAOB C TemrepaTtypon
cofepxalmxcs B HUX BelecTts B gvanasoHe ot 20 °C go 300 °C gns Bcex cnocoboB npoknagku, Kpome
OeckaHanbHOW, crefyeT NPUMEHATb TEMMOM3OMSLMOHHbIE MaTepuanbl U U3Oenust ¢ NIOTHOCTbIO He
oonee 200 kr/M3 n k03PDOULMEHTOM TEMNMNONPOBOOHOCTUN B CYXOM COCTOsSIHMM He Bonee 0,06 BT/(m x K)
npw cpegHen TemnepaTtype 25 °C.



Honyckaetcs npvMeHeHve acbecToBbiX LIHYPOB ANS MU30MsuMM TpybonpoBOAOB YCIOBHbBIM
npoxodom 4o 50 MM BKMAKOYUTENBHO.

5.2. B kauecTBe NepBOro TeNOM30NALMOHHOIO CrOsi MHOTOCITOMHBLIX KOHCTPYKLMI TEMMOM30MSLMM
o6opyaoBaHnsi 1 TPYOONPOBOAOB C TeMnepaTypammn cogepXallnxcs B HUX BelwecTB B gnanasoHe ot 300
°C n bonee gonyckaeTcs NMPUMEHSATb TEMOU30MSAUMOHHBIE MaTepuarnbl U U34enus C NAOTHOCTbIO He
oonee 350 kr/m3 n KoadpmumMeHTOM TennonpoBoAHOCTU Npu cpegHen Temnepatype 300 °C He Gonee
0,12 Bt/(m x K).

53. B «kadectBe BTOpPOr0 ¥ nNOCNEAywOWMX TENNOUSONALUMOHHBIX CMOEB  KOHCTPYKLMM
Tennousonsaumm obopyaosaHus u TpybonpoBodoB C TemnepaTypomn cogepXxawmxca B Hux sewects 300
°C un 6Gonee pgna Bcex cnocoboB npoknagku, kpome 6GeckaHanbHOW, cnegyeT NPUMEHNATb
TENMOM30NAUNOHHBIE MaTepuanbl U nsgenusa ¢ NnoTtHocTbio He 6onee 200 kr/mM3 M koahduULMEHTOM
TEennonpoBOAHOCTM Npu cpegHen Temnepatype 125 °C He 6onee 0,08 Bt/(m x K).

5.4. [Ona Tennou3onsauMOHHOro crnosi TpybOMpOBOAOB C MOMOXWUTENBHON TemnepaTypon npu
OeckaHanbHON MpoKnagke crnegyeT MNPUMMEHATb Martepuanbl C MIoTHOCTbo He 6onee 400 kr/m3 wm
kKoadhpmumeHToM TennonpoBogHocTn He bonee 0,07 Bt/(m x K) npu Temnepatype maTtepunana 25 °C u
BMNaXXHOCTU, YKa3aHHOW B COOTBETCTBYHOLLMX FOCYAaPCTBEHHbIX CTaH4APTaX UM TEXHUYECKMX YCIOBUSIX.

5.5. [ns Tennou3onsiuMoHHOro crnos obopygoBaHuss M TpybonpoBOAOB C OTpuuaTenbHbIMM
TemnepaTtypamu crnegyeT NPUMEHATb TENOU3ONALMOHHbIE MaTepuanbl U U3Oenus C NITOTHOCTbI0 He
bonee 200 kr/M3 1 pacyeTHOM TENnOMpPoOBOAHOCTBLIO B KOHCTPyKuuMu He 6onee 0,05 Bt/(m x K) npwu
TemnepaTtype BewecTs MnHyc 40 °C n Bbiwe n He 6onee 0,04 BT/(m x K) - npn muHyc 40 °C.

Mpwn BbIGOPE MaTeprana TeNSON30NSLMOHHOIO Crnosi NOBEPXHOCTM ¢ TemnepaTypor ot 19 no 0 °C
cnenyeT OTHOCUTb K MOBEPXHOCTAM C OTpuUaTENbHBIMU TEMMepaTypamMum.

5.6. MaTtepwuanbl, npyuMeHseMble B Ka4ecTBe TEMNNOU3ONALMOHHOIO U MOKPOBHOIO CrOEB B COCTaBe
TENNOU30NALUNOHHOW KOHCTPYKLUM 000pyaoBaHUSA 1 TpyOONpoBOAOB, AOMKHbLI BbiTb CEPTUMLMPOBAHBI
(MMeTb rUrMeHnyeckoe 3akmyeHue, MNoXapHbld cepTudmkaTt, cepTudukaT COOTBETCTBUSA KayecTBa
NpoayKuun).

5.7. KoHCTpyKumMs TenmnoBow m3onsuum TpybonpoBOAOB Mpu OeckaHanbHOW MpoKnagke AOormkHa
obnagaTtb NPOYHOCTLIO Ha cxkaTue He MeHee 0,4 Mlla.

Mpn 6GeckaHanbHOW nNpoOKMagke TEMnmoBbIX CeTen cregyeT MpPenMyLLeCTBEHHO MNPUMEHATb
npeaBapuTeNbHO M30NMPOBaHHbIE B 3aBOACKUX YCMOBMAX TPyDObl C M30nsuMen M3 neHononuypeTaHa B
nonuatuneHoson obonoyke (FTOCT 30732) unn apmoneHobeToHa ¢ y4eTOM AOMyCTMMOW TemnepaTypbl
NPMMEHEHNS MaTepuanoB U TeEMNepaTypHOro rpaduka paboTbl TENNOBbLIX CETEN.

lMpyMeHeHMe 3acbiNHOM M30MAuMKM TPyOONPOBOAOB NPU MOA3EMHOM MPOKMagke B KaHanax u
BeckaHanbHO He gonyckaeTcs.

5.8. Tlpu 6GeckaHanbHOW npoknagke npegBapuTenbHO W30MNMpPOBaHHble TpybonpoBodbl C
n3onauuen M3 neHomnonvypeTaHa B MONMITUNEHOBOM 0BOMOYKE AOIMKHbI ObITb CHAOXeHbl CMCTEMOWN
AVCTaHLUMNOHHOIO KOHTPONS BNAXXHOCTU N30MALNN.

5.9. He ponyckaetca npuMeHsATb acbectocogepkaline Tennou3onsiLMoHHbIE MaTepuanbl Ans
KOHCTPYKUMIA TeNNoBon nsonauum obopyaosaHms u TpybonpoBOAOB C OTpuLAaTENbHBIMKU TEMMNEpPATypamm
CcofepXallMxcst B HUX BELLECTB U AN usonauum TpybonpoBogoB NOA3EMHONM NPOKIaAKN B HEMPOXOAHbIX
KaHanax.

5.10. MNpu BbIGOpE TEMNOU3OMNAUMOHHBIX MaTeEpPMarioB M MOKPOBHbLIX CMOEB CnegyeT yvuTbiBaTb
CTOMKOCTb 9fIEMEHTOB TEMMOUIONALUNOHHOW KOHCTPYKLMM K XUMUYECKM arpeccuMBHbIM hakTopam
OKpyXaloLlen cpefdbl, BKIOYas BO3MOXHOE BO3[eViCTBME BeLLeCTB, COAepXalmnxcs B U30NMpyemMom
obbekTe.

He ponyckaeTca MNpuUMEHeHue Tennou3onAUMOHHBIX MaTepuarnos, coAepXalluuMx OpraHudeckue
BeLlecTBa, ANs W30MAUUM KOHCTPYKUMiA obopydoBaHus M TpybonpoBOOOB, COOEPXKALUMX CUMbHbIE
OKUCTIUTENMN (KNOKNA KUCNOopPOoA).

Ons mMeTannuyeckux MNOKPbITUA [OOMKHA MpegycMaTpuBaTbCsl aHTMKOPPO3MOHHAs 3aluta unm
BbIOMpaTbCcsa MaTepuar, He NOABEPKEHHLIN BO3OENCTBUIO arpeCCUBHON cpeabl.

5.11. Ons obopygoBaHus u TpybonpoBOAOB, MOABEPraloWMXCs yAApHbIM BO3OENCTBUSAM U
BMOpauun, peKkoMeHOyeTCs MPUMEHSTb TENoM3ONSAUMOHHbIE WU3JenMs Ha ocHoBe 0a3anbToBOro
CyNepTOHKOro unun acbecToBoro BOMOKHA.

[na 06beKTOB, NoABepratwLLmMxcs Bubpauum, npy NPUMEHEHUN LUTYKATYPHbIX 3aLLMTHBIX MOKPLITUNA
cnegyeT NpegycmaTpuBaTh OKMEVKY LTYKaTypPHOMO 3aLUMTHOIO NMOKPLITUS C MOCHeayoLlert OKPacKow.

5.12. Tlpu nNpoekTMpoBaHMM OOBEKTOB C  MOBbLILWEHHBIMU  CAHUTAPHO-TUTMEHUYECKMMMU
TpebOoBaHNSIMN K COLAEPXKaAHMIO MbIIM B BO3OYXE MOMELLEHWA B KOHCTPYKUMAX TEMnou3onsauun He
JonyckaeTcsi NpMMEHeHe MaTepurarnos, 3arpAa3HSIOLLMX BO3AYX B MOMELLEHUSX.

JonyckaeTcss npuMeHeHMe Tennou3oNsALMOHHBIX U3OENWN HA OCHOBE MWHEparbHOW BaTbl BuAa
BMCT n BMT no FOCT 4640 c guameTpoMm BOMOKHa He Bornee 5 MKM WUnu M3Oenuin U3 cynepTOHKOro
CTEKINOBOJIOKHA B 0OKNagkax CcoO BCEX CTOPOH M3 CTEKNAHHOW WM KPEMHE3EMHOW TKaHu W Nog
rEPMETUYHBIM 3aLLUNTHBIM MOKPLITUEM.



5.13. B KOHCTPYKUMAX TEMSIOBOM M30MALMKW, MpefHa3Ha4YeHHbIX Ans obecneveHusi 3agaHHOWN
TemnepaTypbl Ha MOBEPXHOCTU W30MsLMU, B KadeCTBE MOKPOBHOIO CIOS PEKOMEHOYETCSl NMPUMEHSATb
MaTepuarnbl CO CTEMEHbI YepHOTbl He Huke 0,9 (c koadpdULMEHTOM n3nNyyYeHnss He Huxe 5,0 BT/(M2 x
K4).

5.14. He ponyckaetca nMpuMMEHeHue MeTansn4yeckoro MnOKPOBHOrO Cros npu  NOL3EMHON
OeckaHarnbHOWM NpoKnagke v npoknagke TpyoonpoBoAoB B HEMPOXOAHbLIX KaHanax.

[MOKPOBHBLIN CNOW U3 TOHKOMUCTOBOrO MeETanna C HapyXHbIM MOMMMEPHbIM MOKPbITUEM He
JonyckaeTcs NPUMEHATb B MecTax, NOABEPXKEHHbIX MPSIMOMY BO34ENCTBUIO COMTHEYHBIX My4Yen.

5.15. T1OKpOBHbIV CrOW JonyckaeTcs He npegycMaTpuBaTh B TEMMOU3OMALMOHHBIX KOHCTPYKLNAX
Ha OCHOBE U3Oenun U3 BOJOKHWUCTbIX MaTtepuanoB C MOKPbITUEM (KSLUMPOBAHHbLIX) M3 antoMUHUEBOM
donbr unu CTeknoTKaHu (CTEKNOXONCTa, CTEKIOPOroXu) U BCNEHEHHONO CUHTETMYECKOro Kayyyka Ang
n3onupyemMbix 0ObEKTOB, PACMONOXEHHbIX B NMOMELLEHNSX, TOHHENSX, NOABanax u Yepaakax 3gaHun, u
npw KaHanbHOW NpoKnaake TpyoonpoBOAOB.

5.16. Yncno cnoeB Napou3onsLMOHHOIO MaTepuana B TEMMOoM30MALMOHHBIX KOHCTPYKUMSAX Ons
obopyaoBaHus U TpyboNpoBOAOB C OTpUUATENbHBIMKM TeMNepaTypamMmu cogepallmMxcsl B HUX BELLECTB
pekoMeHayeTcs NpMHMMaTh no Tabnuue 1.

Tabnuua 1
[Tapon30aaUMOHHEM | TOoNMHA, |UMCIIO CJIOEB IIapOM3O0JISLMOHHOIO MaTepuala
MaTepua MM B TENJIOM3OJIAUMOHHOM KOHCTPYKLUN
B 3aBUCUMOCTM OT TeMIepaTypb M30JIUPYyeMOM
IIOBEPXHOCTMY M CPpOKa DBKCIIyaTaluu
or MmHyCc 60 |oT MmMHYyC 61 IO |HWXe MMHYC
no 19 °cC MuHyc 100 °C 100 °C
8 Jjier |12 jeT |8 mer|12 jyerT 8 JjieT |12 serT
[lonmmaTuIeHOBaAS 0,15 - 2 2 2 2 3 -
JIeHKa 0,2
(I'OCT 10354);
JIeHKa IIOJIUBU— 0,21 - 1 2 2 2 2 3
HUIIOY TUpaJibHas 0,3
KJIesuas
(I'OCT 9438) ; 0,31 - 1 1 1 1 2 2
nienka nogusTtu- (0,5
JIeHOBAas TepMOoy-—
camoyHas
(I'OCT 25951)
donbra ajumoMmmHue-— (0,06 - 1 2 2 2 2 2
Bag (I'OCT 618) 0,1
Uzom 2 1 2 2 2 2 2
(I'OCT 10296)
Pybepoun 1 3 - - - - -
(T'OCT 10923)
1,5 2 3 3 - - -
IpuMeuanusa. 1. HonycKaeTcs IIpMMeHeHUe OIPYTUX MaTepuraJioB,
obecrneumBampiyx YPOBEHbL COINPOTUBIIEHUS MNAaPONPOHUIIAHUIO HE HWXEe, UeM
y NPUBEIOEHHEIX B Tabnuue.
2. g MaTepraJioB C 3aKPHTOM NOPUCTOCTBIO, MMenmMx KosdpduumeHT
[IapONPOHULIAEMOCTHU mMeHee 0,1 Mr/ (M x u x Ila), BO BCex Ciaydasax
IIPUHYMAETCS OIOMUH I[IapOM3OJISLUMOHHEIM CJION.

517. Tlpyn npumMeHeHUN TennomnsonsaUMOHHbLIX MaTepuanoB W3 BCMEHEHHbIX MOMMMEPOB C
3aKpbITbIMU NOPaMy HEOBXOAMMOCTb NMPUMEHEHMS NapOU30NALMOHHOIO Cnost AomkHa bbliTb o6ocHOBaHa



pacyetoMm. [lpy wuCKNIOYEHMM NapoOU3ONALMOHHOIO CNos credyeT npegycmaTpmBaTb repmeTusauumio
CTbIKOB M34enuin MatepuanamMu, He nNpornyckawLwmmMm BogsHble napbi.

5.18. TennousonaAunOHHbIE KOHCTPYKUMM M3 MaTepuanoB c rpynnon roptoydect 3 n M4 He
JonyckaeTtcsi npegycmartpusath Anst obopyaosaHns n TpybonpoBoAoB, pacnonoXeHHbIX:

a) B 34aHusAX, kpome 3daHum |V cTeneHn OrHecTOMKOCTW, OOHOKBAPTUPHBLIX XWMbIX OOMOB M
oxnaxgaemblX NoMeLLeHUI XONoANNbHUKOB;

0) B HapYXHbIX TEXHONMOMMYECKMNX YCTAHOBKAX, KPOME OTAENBHO CTOALLEro 060pyaoBaHus;

B) Ha acTakagax, ranepesx W B TOHHENsX nNpu Hanuuum kabenen wnn TpybonNpoBOAOB,
TPaHCMNOPTUPYIOLLNX roptoyme BELLECTBA.

Mpn aTom gonyckaeTcsa NpMMeHeHMe roptoymx matepmanos rpynnel '3 unu N4 ans:

- NApPOU30IIALMOHHOrO Crosi TONWMHOM He 6onee 2 Mm;

- Crnosi OKpacKy Unu NneHkn TonwmHom He 6onee 0,4 mm.

- MOKPOBHOIO Cfnosi TpybonpoBOAOB, PACMOSIOKEHHBIX B TEXHWYECKUX MOABASIbHbIX 3TaXax U
noanosnbax C BbIXOAOM TOSbKO HapyxXy B 3gaHuax | m Il cteneHel OrHECTOMKOCTM MpU YCTPOWUCTBE
BCTaBOK AJIMHOW 3 M U3 HEropl4dnx Matepmnanos He 6onee yem yepe3 30 M AnnHbl TpybonpoBoaa;

- TennomsonsiuMOHHOIO Cros W3 3anMBOYHOrO MeHononuypeTaHa npu MOKPOBHOM Croe wu3
OLMHKOBaHHOW CTanu B HapyXHbIX TEXHOMOrMYECKNX YCTAHOBKaX U TOHHENSAX.

MokpoBHLIN cro 13 cnaboroptounx matepuanos rpynn 1 u 2, npuMeHsieMbIX ANs HapyXHbIX
TEXHOMOrMYECKNX YCTaHOBOK BbICOTOM 6 M 1 Gonee, fomkeH OblTb HA OCHOBE TKaHW M3 MUHEPanbHOro
UIN CTEKNSAHHOrO BOJIOKHA.

5.19. Tennoeas wu3onaAuma TpybonpoBoAoB M 00OPYAOBaHUA [OIDKHA COOTBETCTBOBATb
TpeboBaHyaM 6e30MacHOCTM M 3amnThl OKpYKatoLen cpeqpl.

Ons TpybonpoBogoB HaA3eMHOW MPOKNaAku nNpy MPUMEHEHUN TEMMON3ONSALNOHHBLIX KOHCTPYKLMN
13 roptoumnx matepuanos rpynn '3 n 4 cneayet npegycmaTpusaTh:

- BCTaBKM ANWHOM 3 M K3 Heroptoumx maTepuanoB He 6Gonee yem 4epe3d 100 M AOnUHbI
TpybonpoBoaa;

- YYaCTKN TENMNOU3ONALMOHHBIX KOHCTPYKLNIA U3 HEFOPOUYUX MaTepranoB Ha pacCTOAHUU HE MeHee
5 M OT TEXHONOMMYECKUX YCTAaHOBOK, COAEPXKaLUUX roprovme rasbl U XUOKOCTU.

Mpn nepeceyeHnn TpybOMpPOBOOOM MPOTUBOMOXAPHOM Mperpadbl cnegyet npegycmaTpvBath
TENMON3O0NALNOHHBIE KOHCTPYKLMM M3 HEFOPHOYMX MaTepuanoB B nNpeaenax pasmepa npoTUBONOXKapHOW
nperpagsbl.

Mpy NpUMEHEHNN KOHCTPYKLUUIA TENNONPOBOAOB B TEMNSIOBOW M30MALUN 13 TOPHOYMX MaTtepuanos B
Heroptoyen obonovke JonyckaeTcsa He Aenatb NPOTUBOMNOXAapHbIE BCTABKM.

TpeboBaHua K noxapHou ©e30NacHOCTU TEMMOU3OMALUUNOHHBIX KOHCTPYKUUN TpybonpoBoaoB
TennosbIX ceTen npmeegeHsbl B CHull 41-02.

5.20. [na anemeHTOB 060pyaoBaHus u TpybonpoBoAoB, TpebyoLwmx B NpoLecce aKcnayataumm
cuctemMaTuyeckoro  Habnwopewusi,  criegyeT  npegycmatpuBaTb  COOpHO-pa3bopHble  CbEMHblEe
TENMON30NALNOHHBbIE KOHCTPYKLINN.

CbeMHble Tennou3onsAUNOHHbIE KOHCTPYKLUMU [OOSDKHbI MPUMEHATBCS ONs  U30NAUUU  TTHOKOB,
dnaHLeBbIX COEAVHEHWA, apMaTypbl, CarnbHUKOBBLIX U CUINbGOHHBIX KOMMNEHcaTopoB TpybonpoBoAdos, a
TaKke B MeCTax U3MepeHUn N NpoBEPKM COCTOSHUS U30NUPYEMbIX NOBEPXHOCTEMN.

5.21. Wspgenns un3 MuHepanbHOW W CTEKNsIHHOM BaTbl, MNPUMEHSEMble B KayecTBe
TENMOM3O0NALUNOHHOIO C€nos Ansg TpybonpoBOoAOB NOA3EMHOM KaHarbHOW MNPOKMAaAKW, OOIDKHbI ObiTb
rmapodobnsnpoBaHbi.

He ponyckaeTcs npumMeHeHue Tennon3onsauMOHHbIX MaTepuarnos, NOABEPXKEHHbIX AECTPYKLMM Npn
B3aMMOENCTBMM C  Brarom (MacTuyHasi M30MsauMs, U3Oenust  U3BECTKOBO-KPEMHE3EMUCTbIE,
nepnuToLEeMeHTHbIE N COBENUTOBLIE).

6. MPOEKTVUPOBAHWE TEMNOBOW N30NALINN

6.1. OnpegeneHne TOMNWWUHbI TENMAOMU3OMNSALUUOHHOIO Crios MO  HOPMUPOBAHHOW MIIOTHOCTU
TEnnoBoro NoToka.

6.1.1. Hopmbl MMOTHOCTM TEMIIOBOrO MOTOKA 4epe3 M30MMPOBAHHYK MOBEPXHOCTb OOBLEKTOB,
pacnonoxeHHbix B EBponerickom permoHe Poccuu, cnegyeT npyHMMaTth He 6onee ykasaHHbIX:

ansa obopygoBaHus U TpyGONPOBOAOB C NOJIOXKUTENbHBEIMW TEeMNepaTypamMu, PacrnosioKeHHbIX:

- Ha OTKPbITOM BO34yXe - No Tabnuuam 2 u 3;

Tabnuua 2
HopMbl NNOTHOCTM TENNOBOrO NOTOKa 06opyAoBaHUS 1 TPybonpoBoaoB

C NONOXUTENbHLIMM TemnepaTypamMmu Npu pPacronoXeHnn
Ha OTKPbITOM BO34yXe M Yncre YacoB paboTbl 6onee 5000



Y CIJIOBHEIM TeMnepaTypa TeNJOHOCUTENA, °C
IpoxXon
TpyBo-— 20 |50 |100(f 150 [200 |250 (300 |350 [400 [450 |500 (550 |600
npoeona,
MM [IJIOTHOCTL TEMJIOBOT'O IIOTOKa, BT/M
15 4 9 |17 25 35 45 56 68 81 94 109 124 (140
20 4 (10 |19 28 39 50 62 75 89 103 |119 (135 |152
25 5 |11 |20 31 42 54 67 81 95 111 128 (145 |163
40 5 12 |23 35 47 60 75 90 106 |123 (142 |161 |[181
50 6 |14 |26 38 51 66 81 98 115 133 [153 |173 |195
65 7 |16 |29 43 58 74 90 108 127 (147 |169 [191 (214
80 8 |17 |31 46 62 78 96 115 [135 |156 [179 |202 |226
100 9 |19 |34 50 67 85 104 124 (146 |168 |192 (217 |243
125 10 |21 |38 55 74 93 114 |136 |159 |183 [208 |235 (263
150 11 (23 |42 6l 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 1153 [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 1163 [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
Bogee [IJIOTHOCTL TEIJIOBOTO IOTOKa, BT/M2
1400
U TIJIOC— 15 (27 |41 54 66 77 89 100 |110 (134 |153 |174 [192
KMe Io-—
BEPXHOC—
T
HpMMeanme. HpOMexyTqume SHaUeHUd HOPM IIJIOTHOCTM TEIIJIOBOT'O

IIOTOKa CJIenyeT ONpPenesiiTh MHTEPIOJIALMEN.




HopMbl NOTHOCTU TENNOBOrO NoToka 06opyaoBaHUst U TpyGONpoBOAOB

C NOJTIOXUTESIbHBbIMWK TEMNEpPaTypaMu npn pacnosfoxXeHnm

Ha OTKPbITOM BO34yxe u ymcne yacos pabotel 5000 n meHee

Tabnvua 3

Y CIJIOBHBIM TemnepaTypa TemnjoHocuTend, °C
IpOXOn
TpyBo- 20 [50 |100| 150 |200 |250 [300 |350 |[400 [450 |500 |550 |600
nposona,
MM [IIOTHOCTL TEINJIOBOT'O I[IOTOKa, BT/M
15 4 10 |18 |28 38 49 61 74 87 102 |117 |133 |150
20 5 11 |21 |31 42 54 67 81 96 112 |128 |146 |164
25 5 12 |23 |34 46 59 73 88 104 |120 (138 |[157 |176
40 6 14 |26 |39 52 67 82 99 116 [135 |154 |174 |196
50 7 16 |29 |43 57 73 90 107 |126 |146 |167 |189 |212
65 8 18 |33 |48 65 82 100 |120 |141 |162 |185 |[209 |[234
80 9 20 [36 |52 69 88 107 [128 |150 |172 |197 |222 |248
100 10 22 39 |57 76 96 116 |139 (162 [187 |212 [239 |[267
125 12 25 |44 |63 84 113 [137 |162 |189 |216 |245 |276 |307
150 13 27 |48 |70 92 123 |149 (176 [205 |235 |266 [298 |332
200 16 34 |59 |83 109 |146 |176 |207 |240 |[274 |310 |347 |385
250 19 39 |67 |95 124 |166 |[199 [234 |270 |[307 |[346 |387 (429
300 22 44 |76 |106 138 |184 |220 |[258 |297 338 [380 |424 |[469
350 27 54 192 |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
BoJjee [IJIOTHOCTL TEIJIOBOTO IIOTOKa, BT/M2
1400 u
JjI0Cc— 19 35 |54 |70 85 99 112 [125 |141 |158 |174 |191 |205
KMe I0-—
BepxXHOC—




HpMMeanme. HpOMe)KyTO‘:IHbIe SHA4YEeHUA HOPM IIJIOTHOCTM TEIIJIOBOTI'O
IIOTOKa CcCJlenyeT OoIIpeneJidThb VIHTepHOJ’IF[LLVIeVI.

- B noMeLleHnn - no Tabnuuam 4 un 5;
Tabnvua 4
HopMbl NIOTHOCTK TEMMOBOro NoToka Ans obopygoBaHust  TpybonpoBOAOB

C NONOXUTENbHbIMM TEMNepaTypaMun npu pacnonoXxeHun
B NMOMELLEHMM 1 Yncne YacoB paboTtel 6onee 5000

Y CIJIOBHEIV TeMnepaTypa TeNJOHOCUTEA, °C
IpPoOXOon
Tpy©o-— 50 100(150]200 250 |300 |350 |400 |450 |500 |[550 [600
npoeona,
MM [IJIOTHOCTL TEIJIOBOT'O IIOTOKa, 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 |le62
40 9 21 |32 |45 59 73 89 105 |122 |141 |160 |180
50 10 23 |36 |50 64 80 96 114 |133 |152 |173 |194
65 12 26 |41 |56 72 89 107 127 |147 169 |191 |214
80 13 28 |44 |60 77 95 114 |135 |156 |179 |202 |227
100 14 31 |48 |65 84 103 [124 |146 |169 |193 |218 |244
125 16 35 |53 |72 92 113 [136 |159 |184 |210 |237 |265
150 18 38 |58 |79 100 [123 |147 |172 |199 |226 |255 |285
200 22 46 |70 |93 118 [144 |172 |200 |230 |262 |294 |328
250 26 53 |79 |106 134 [162 |193 |224 |257 |291 |327 |364
300 29 60 |88 [118 148 |179 (212 |246 |281 |318 |[357 |396
350 33 66 [97 129 161 [195 |230 |267 |305 |344 |385 |428
400 36 72 1106139 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 1301185239 294 |350 |407 |466 |527 |589 |[653 [718
1000 74 1411201259 318 |[377 |438 |501 |565 |631 |699 |768



1400 99 1871263337 411 |485 |561 |638 |716 |797 |880 |964

Bogiee [IJIOTHOCTBL TEIJIOBOT'O INOTOKa, BT/M2
1400

U IJIOC— 23 41 |56 |69 82 94 106 |118 |130 |[141 |153 |[165
KMe I0-
BEepPXHOC—
™

HpMMeanme. HpOMe?KyTO‘:IHbIe SHA4YEeHUA HOPM IIJIOTHOCTM TEIIJIOBOTI'O
IIOTOKa cJjienyeT OollpeneJidAThb MHTepHOJ’IHLU/IeIZ.

HopMmbl NOTHOCTU TENNOBOro NOTOKa Anst 060pyAOBaHUA
1 TpybGoONpoOBOAOB C NOMOXUTENBHLIMW TEMNEpaTypamMm Npu pacrnonoxeHnm
B MOMeLLeHun n ymcne vyacos pabotel 5000 n meHee

Y CJIOBHEIM TeMneparypa TerjioHocuresns, °C
isgeleddedit
TpyBo-— 50 100(150|200 250 300 [350 |400 |450 [500 |550 |600
npoBona,
MM [IIOTHOCTL TENJIOBOTO IIOTOKAa, BT/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 |16l
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 |16l |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 42 185 123|162 201 |242 |284 |328 |373 |419 [467 |[517
450 46 |92 134|175 217 260 [305 |351 |398 |[448 |498 |551
500 51 (100]|144|189 233 |279 |327 |375 |426 |478 |532 [587
600 58 114164214 263 314 [367 |420 |476 |[533 |592 |652
700 65 |127|182|236 290 |345 [402 |460 |520 [582 |645 |710

Tabnvua 5



800 73 |1141(202|261 320 |379 |441 (504 |568 |635 [703 772
900 81 |156(221|285 349 413 |479 [547 |61l6 |687 [760 |834
1000 89 |1170(241]1309 378 447 |518 [590 |663 |739 [816 [896
1400 1201226(318]406 492 |580 |668 [758 [850 |943 |1038(1136

Bogiee [IJIOTHOCTBL TEIJIOBOT'O IOTOKa, BT/M2
1400
U IIJI0C— 26 |46 |63 |78 92 105 |119 (132 |145 |158 |171 |190
KMe I0-
BEPXHOC—
TU
[lpMeuaHMe . [IpOMEXyTOUHEIE SHAUYeHMI HOPM IIJIOTHOCTM TEIJIOBOTO
IOTOKa CJIeOyeT OIpenesyiiTh MHTEePIOJALMelN.

Anst 060pyaoBaHKs 1 TpyGONpPoBOAOB C OTpMLUATENBHBIMU TEMMEPATYPaMU, PacnofioKeHHbIX:
- Ha OTKPbLITOM BO3ayXxe - No Tabnuue 6;

Tabnuua 6
HopMmbl NIOTHOCTK TENMNOBOro NoToka Ans obopynoBaHust u TpybonpoBoaoB
C oTpvuaTenbHbIMU TeMMepaTypamMmu Npu pacrnonoXeHnum
Ha OTKPbITOM BO34yXe
Y CIJIOBHEIV TeMIlepaTypa TeEINJIOHOCUTES, °C
IPOXOI
Tpy6o- 0 MMHYC [ MMHYC |[MMHYC |MMHYC |MMHYC |MMHYC |MUHYC | MUHYC | MUHYC [ MUHYC
nposona, 10 20 40 60 80 100 120 140 160 180
MM
[IJIOTHOCTL TEIJIOBOT'O IIOTOKa, BT/M
20 3 3 4 6 7 9 10 12 14 16 17
25 3 4 5 6 8 9 11 12 15 17 18
40 4 5 5 7 9 10 12 13 16 18 19
50 5 5 6 8 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
Bogee [IJIOTHOCTL TEIJIOBOT'O IIOTOKa, BT/M2
500 u
IJIOCKUE 11 12 12 13 13 14 15 15 16 17 17
IOBEPX—
HOCTM

HpMMeanme. HpOMe)KyTOquIe BHAUYEHMA HOPM IIJIOTHOCTNM TEIIJIOBOI'O
IIOTOKa cJjienyeT OollpeneJldThb MHTepHOJ’IHLU/IeIZ.

- B MOMeLleHum - no Tabnuue 7;

Tabnuua 7
Hopmbl NAOTHOCTM TENNOBOro NOTOKa Ans obopyaoBaHMs
1 TpyboNpoBOAOB C OTpULLATENBbHBIMU TEMMNEpPATypaMu
npu pacnosioXXeHn B NoMeLLeHNN
Y CIJIOBHEIV TemnepaTypa TeINJIOHOCUTEJIH, °C
IPOXOI
TpyBo-— 0 MUHYC [ MMHYC |[MMHYC |MMHYC |MUHYC |MUHYC |MUHYC |MUHYC | MUHYC | MUHYC
npoBoIa, 10 20 40 60 80 100 120 140 160 180
MM
[IJIOTHOCTL TEIJIOBOT'O IIOTOKa, BT/M
20 5 6 6 7 9 10 12 14 15 16 18
25 6 7 7 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
BoJiee [IJIOTHOCTL TEIJIOBOT'O IIOTOKa, BT/M2




500 u
IJIOCKHue 15 16 16 16 16 16 17 17 18 18 18
NoBepxX—
HOCTU

HpMMe‘:IaHMe. HpOMe)KyTO‘:IHbIe SHA4YEeHUA HOPM IIJIOTHOCTM TEIIJIOBOTI'O
IIOTOKa cJjienyeT OollpeneJlAThb MHTepHOJ’IHLU/IeIZ.

npw Npoknagke B HEMNPOXOAHbIX KaHanax:
- anga Tpy6onpoBoaoB ABYXTPYOHbIX BOASAHBIX TENOBbLIX ceTen - no Tabnuuam 8 n 9;

Tabnuua 8
HopMbl NAOTHOCTM TEMMOBOro NOTOKA A5is Tpy60onpoBoaoB

OBYXTPYOHbIX BOASIHbIX CETEN NPW NMOA3EMHON KaHanbHOW NPOKnaake
1 NPOAOIMKUTENBHOCTM paboTbl B rog 6onee 5000 Y

Y CIIOBHEIA CpemHeronoBas TeMIepaTypa TeIJIOHOCUTENIS
npoxomn (nopmamommit/obpaTHeii) , °C
Tpybo-
nposona, 65/50 90/50 110/50
MM
CyMMapHas JMHENMHas IJIOTHOCTL TEeIJIOBOTO IIOTOKAa, BT/M
25 19 24 28
32 21 26 30
40 22 28 32
50 25 30 35
65 29 35 40
80 31 37 43
100 34 40 46
125 39 46 52
150 42 50 57
200 52 61 70
250 60 71 80
300 67 79 90
350 75 88 99
400 81 96 108
450 89 104 117
500 96 113 127
600 111 129 145
700 123 144 160
800 137 160 177




900 151 176 197
1000 166 192 212
1200 195 225 250
1400 221 256 283
[lpyMeuaHMs. 1. PacueTHEE CpPeIHETOIOBBIE TeMIepaTypH BOIEL B

BOISHEIX TeIJIOBEHX ceTsax 65/50, 90/50 m 110/50 °C COOTBETCTBYOT
TeMnepaTypHeM Tpabuxam 95 - 70, 150 - 70 m 180 - 70 °C.

2. [poMexyTOUHEE BHAUEHMS HOPM IIJIOTHOCTM TEIJIOBOT'O I[IOTOKA
clenyeT ONpenesiaTh MHTEPIOJIALMEN.

Tabnuua 9

HopMmbl MAOTHOCTM TENNOBOro NOToKa Ans TpybonposBoaos
ABYXTPYOHbIX BOOSAHbIX CETEen Npy NOA3eMHON KaHanbHOW NpokKnaake
1 npogomknTensHocTn pabotel B rog 5000 4 n meHee

Y CJIOBHEIM CpenHeronmosas TeMllepaTypa TeIlJIOHOCUTEeIA
inyolopdedit (nomarommi/ oOpaTHEIA) , °cC
Tpybo-
npoeoma, 65/50 90/50 110/50
MM
CyMMapHas JMHENMHAas [JIOTHOCTL TEeIJIOBOT'O OTOKa, BT/M
25 21 26 31
32 24 29 33
40 25 31 35
50 29 34 39
65 32 39 45
80 35 42 48
100 39 47 53
125 44 53 60
150 49 59 66
200 60 71 81
250 71 83 94
300 81 94 105
350 89 105 118
400 98 115 128
450 107 125 140
500 118 137 152
600 134 156 174
700 151 175 194




800 168 195 216
900 186 216 239
1000 203 234 261
1200 239 277 305
1400 273 316 349
[IpumMeuaHue. CM. NpuMedaHMs k Tabmauie 8.

- OANs NaponpoBOAOB C KOHAEHCATOMpPOBOAAMM MPU MX COBMECTHOM MpOKNagke B HENpPOXOAHbIX
KaHanax - no tabnuue 10;

Tabnwuua 10
HOprI NIOTHOCTU TENNOBOro NOTOKa Yepes3 NoBepPXHOCTb
n3ondaunm naponposoaoB C KOHOeHCcaTonposodamMu
npu nx COBMECTHOW npoknagke B HENPOXOAHbIX KaHanax
[ I I I I I I I I I I I
T 1
Y CIJIOBHEIM npoxon|Hapo—|KOH— |Hapo—|KOH— |Hapo—|KOH— |Hapo—|K0H— |Hapo—|KOH—
Napo- | Kon-
TPpyDONIPOBOLNOB, |npo— |neH— |npo— |neH— |npo— |neH— |npo— |neH— |npo— |neH—
npo- |neH—
MM |BOIL |CaTO—|BOJ1 |CaTO—|BO,JZ[ |CaTO—|BO,JZ[ |CaTO—|BOJ1 |CaTO—
BOI | caTo- |
| |mpo- | |mpo- | | mpo- | | mpo- | |mpo- |
npo- |
| leom | leom | feom |  |eox |  |zom |
BOL |
| | | | | | | | | | | {
| PacueTHasa TeMIlepaTypa TeIllJIOHOCUTeJId, oC
I I I I I I I I I {
|115 |1oo |150 |100 |200 |100 |250 |100 |300 |100
350 |100 |
| | | | | | | | | | |
I | | | | | | | | | | I
—t—
25 | 25 |22 |18 |30 |18 |41 |18 |51 |18 | 64 |18
79 |18
| | | | | | | | | | | |
| | | | | | | | | | | |
T —
32 | 25 |23 |18 |32 |18 |43 |18 |54 |18 |69 |18
83 |18
| | | | | | | | | | | |
I I I I I I I I I I I I
—F—
40 | 25 |25 |18 |33 |18 |45 |18 |58 |18 |73 |18
88 |18
| | | | | | | | | | | |
I I I I I I I | | | | |
—t—
50 | 25 |27 |18 |36 |18 |52 |18 | 64 |18 |79 |18
95 |18
| | | | | | | | | | | |
| | | | | | | | | | | |
—t—
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 |
| | | | | | | | | | | |
! ! I I I I I I I I I I
—t—
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 |
| | | | | | | | | | | |
I I I I I I I I I I I I
—t—
150 | 65 |45 |27 |58 |27 |78 |27 | 94 |26 |115 |26
142 |26 |
| | | | | | | | | | | |
I I I I I I I I I I I I
—t—
200 | 80 |52 27 68 27 89 27 108 |28 131 |28
153 |28 |
| | | | | | | | | | | |
I I I I I I I I I I I I
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 |
| | | | | | | | | | |
I I I I I I I I I I I I
400 |180 |75 |42 |96 |42 127 |42 |153 |41 |183 |41
213 |41 |
| | | | | | | | | | |
I I I I I I I I I I I I
450 |200 |81 44 103 |44 134 |44 162 |44 193 |43
224 |43 |
| | | | | | | | | | | |
I I I I I I I I I I I I
500 |250 |86 |50 |110 |50 |143 |50 |173 |49 |207 |49
239 |48 |
| | | | | | | | | | | |
I I I I I I I I I I I I
600 |300 | 97 |55 |123 |55 |159 |55 |190 |54 227 |54
261 |53 |
| | | | | | | | | | | |
I I I I I I I I I I I I
700 ]300 |105 |55 |133 |55 |[172 |55 |203 |54 |243 |53
280 |53 |
| | | | | | | | | | | |
I I I I I I I I I I I I
goo |300  |114 |55  |143 |55  |185 |55  |220 |54 | - |- |
| ~ I| | | | | | | | | | | |
—
HpmmeanrAe . HpOMe)KyTOT:IHbIe SHa4YeHMA HOPM IIJIOTHOCTU TEeIlJIOBOTI'O
IOTOKa cienyer OonpenensaThb VHTEPIOJALMEN .




Ans TpyGonpoBoAOB ABYXTPYOHbLIX BOASIHBIX TEMMOBbLIX ceTel npu 6eckaHanbHOW Npoknagke - no
Tabnuuam 11, 12.

Tabnuua 11
HopMbl NAOTHOCTM TEMMOBOrO NOTOKa Ans TpybonpoBoaos

ABYXTPYOHbIX BOASAHbIX ceTeln npy noaseMHon 6eckaHanbHOW Npoknagke
1 NpOAOIMKNTENBHOCTM paboTsl B rog 6onee 5000 y

Y CIIOBHEIA CpenHeronoBasa TeMIepaTypa TeJOHOCUTEA
npoxon (nopamommit/obpaTHeni) , °C
TpyOo-—
nposona, 65/50 90/50 110/50
MM
CyMMapHas JMHENMHasa MNJIOTHOCTL TEeNJIOBOTO MOTOKa, BT/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




[lpuMeuaHuUEe .

CmMm.

nprMedaHmsa kK Tadmauie 8.

ABYXTPYOHbIX BOASAHbIX ceTeln npy noaseMHon 6eckaHanbHOW Npoknagke

HopMbl NAOTHOCTM TEMMOBOro NOTOKA A5is Tpy60onpoBoaoB

1 NpoAoImKUTENBHOCTM paboTsl B rog 6onee 5000 4 1 meHee

YCJIOBHEIM CpenHeromoBas TeMIepaTypa TEeNJIOHOCUTEJS
Ipoxog (nomaroommi/ oOpaTHLINA) , °C
Tpybo-
npoBona, 65/50 90/50 110/50
MM
CyMMapHasa JMHENMHas JIOTHOCTL TEIJIOBOTO NOTOkKa, BT/M
25 30 35 40
32 32 38 43
40 35 41 47
50 40 47 53
65 46 55 60
80 51 60 66
100 57 67 74
125 65 76 84
150 74 86 94
200 93 107 117
250 110 125 138
300 126 144 157
350 140 162 177
400 156 177 194
450 172 196 213
500 189 214 232
600 219 249 269
700 147 290 302
800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567
[IpumMeuaHue. CM. NOpuMedaHMs k Tabiuie 8.

Tabnuua 12



MpyM  NPOEKTMPOBaHWM  TEMnoBOW  U3OMAUMM  ANA  TEXHOMOrMyeckux  TpybonpoBOaOB,
NpoKnaapiBaeMbIX B KaHanax u 6eckaHanbHO, HOPMbl NAIOTHOCTM TEMNMOBOrO MOTOKA crieayeT NpUHMMAaTh
Kak anst TpybonpoBoAoB, NPOKIaAbiBaeMbIX HA OTKPLITOM BO34YXe.

6.1.2. Tpu pacnonoXxeHWn U30NMPYEMbIX OOBLEKTOB B [OpPYrUX pernoHax CTpaHbl criegyeT
NPUMeHATb KoadduuneHT K, yunTtbiBaoWwmii UaMeHeHne CTOMMOCTU TeNsoThl B 3aBUCUMOCTM OT painoHa
cTpouTenbCTBa U crnocoba npoknaaku TpybonpoBoga (Mecta ycTaHOBKM 060pyAoBaHus):

- HOPMbl TMMOTHOCTM TEMJIOBOTO MOTOKA Ans MJIOCKOM MOBEPXHOCTU U LUIMHAPUYECKON

d
NOBEPXHOCTU C YCNOBHbIM nNpoxogom 6onee 1400 mm qre onpegensaTcsa no dopmyne

q™ =0K, (1)

- HOPMbI NAOTHOCTW TEMNNOBOro NOTOKa AN LMAMHAPUYECKON NMOBEPXHOCTU YCIOBHbLIM MPOXOAOM
1400 MM 1 meHee onpegensaoTca no opmyne

a9 =qK, (@

roe q - HOpMUpOBaHHAA NOBEPXHOCTHAs MMAOTHOCTb TEMSIOBOro Notoka, BT/M2, npuHMmaemasi no
Tabnuuam 2 - 7;

0, - HOPMVPOBaHHasA NMHeHasa MNOTHOCTb TENoBOro NoToka (Ha 1 M ANWHBI LMMMHAPUHECKOTO
obbekTa), Br/M2, npyHumaemas no tabnuuam 2 - 12.
KoadppuumeHt K, yuntbiBaOWMA WN3MEHEHWE CTOMMOCTM TEnmoTbl U TENNOU30nsLUMOHHON

KOHCTPYKLMM B 3aBMCMMOCTM OT palioHa CTpouTeNnbCTBa M cnocoba npoknagku Tpybonposoda (mecTa
yCTaHOBKM 060pyAoBaHus), criedyeT npuHMMaTh no Tabnuue 13.

Tabnuua 13
KoadhdpuumeHT K, yuntbiBaoLwmm nameHeHne CTOMMOCTU TENMNOThI B 3aBUCMMOCTH

OT parnoHa cTpouTenbcTBa u cnocoba npoknagkn Tpybonposoaa
(mecTa ycTaHoBKM 060pyaOBaHUSA)

Pamnox Cnocof HNpokJjanky OOOPYHOBAHUSA U
CTpouUTENLCTBA MECTOPACIIOJIOXKEeHME OO0OPYIOBaHUSA
Ha OT- B IIO— B He-— Bec-
KPBI— Mele - npo- KaHaJb-
TOM HUU, xXom— HEBIN
BO3— TOH— HOM
nyxe HeJie KaHa-
e
EBponenckue panoHH 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
BananHas Cubupb 0,98 0,98 0,95 0,94
BocTouHasa Cubupb 0,98 0,98 0,95 0,94
IanbHUM BocTok 0,96 0,96 0,92 0,9
Parmonu KpartHero Cemepa 0,96 0,96 0,92 0,9
mu HpMpaBHeHHbIe K HVIM

6.1.3. PacuyeTHble XapakTepUCTUKU TENMOU3ONALMOHHBLIX MatepuarnoB U U3aenuin, NpuMeHaeMbIxX
Ans  um3onsauuM obopydoBaHus UM TPyGoONpoBOAOB Hag3eMHOM M MOA3EMHOW MNPOKNagoKk, crnegyet
NPUHUMATL C Y4ETOM NIOTHOCTM B KOHCTPYKLIMM, BNAXHOCTU B YCMOBUAX 3KCNyaTauuuy, WBOB U BNUAHUS
MOCTMKOB X0roa areMeHTOB KpenneHus.



KoadhpuumneHT TennonpoBOAHOCTM YNSIOTHAOWMXCA MaTepuarnos npyv onTuManbHOW NAOTHOCTU B
KOHCTPYKUMM CcregyeT MpuvHUMaTb MO AaHHbIM CEepPTUMUKALMOHHBLIX WCMbITAHUA WX MO AaHHbIM,
npvBegeHHbIM B CBoAe NpaBuIli Ha NPOEKTUPOBaHME TENIOBON N30MALNN.

6.1.4. Tlpn OeckaHanbHOW nNpOKNagke TpPyOONpoBOAOB TEMMONPOBOAHOCTL OCHOBHOIO Criost

TENNOU3OMNSLIMOHHON KOHCTPYKLUMM A, onpenensietcs no opmyne
A =4K, ()

roe A

», - TEMNonNpoBOAHOCTL CyXOro Matepuana 0CHOBHOro crosi, B/(m x K);

K - KoadhpmumeHT, yunTbIBaOWNIA YBENUYEHME TENNONPOBOAHOCTM OT YBAAXHEHUS, NPUHUMAEMbIN
B 3aBUCMMOCTM OT Buaa TEMMOU30MNALMOHHOrO Matepmana 1 Tuna rpyHta no tabnuue 14.

Tabnuua 14

MaTepmrall TeNnJOU3O0JIALUMOH— Kondbdpmument ysaaxHeHus K
HOT'O CJIOH

Tun rpyHTa no I'OCT 25100

MaJioBJIAXHBIM |BJilaxHEM |HacbImeHHBIM BOIOM

[leHOMOJIMypPEeTaH 1,0 1,0 1,0
ApMONIeHODETOH 1,05 1,05 1,1
[leHOIOJNIMMEPMIMHEPAJTT 1,05 1,05 1,1

6.1.5. 3a pacueTHyl0 TemnepaTypy OKpyXallleh cpegbl Npu pacyeTax Mo HOPMUPOBAHHOMN
NAOTHOCTM TEMMOBOro NOTOKa criegyeT NpUHUMaTh:

a) Ans N30nMpyemblx NOBEPXHOCTEMN, PACNOSIOXKEHHbIX HAa OTKPbITOM BO34YyXe:

- ANsi TexHonoruyeckoro obopyaosaHns 1 TpybonpoBoAoB - CPEAHIo 3a rof;

- Ans TpybonpoBOAOB TEMNMNOBLIX CETEW NpW KPyrnorognyHon paboTe - cpeHIol 3a rog;

- ona TpybonpoBOAOB TEMNMOBLIX ceTen, paboTaloLwmx TONbKO B OTONUTENbHbIN NEPUOA, - CPELHIOK
3a Nepuoj Co CpeaHECYTOYHOM TeMMNEPaTYpPon HapyKHoro Bodayxa 8 °C u Huxe;

6) Anst M3onNMpyeMbIx MOBEPXHOCTEN, PACNONOXEHHbIX B NomeLleHmu, - 20 °C;

B) 4NSA TpyOONpOBOAOB, PacnoNioXeHHbIX B TOHHENSX, - 40 °C;

r) Ans NoA3eMHON MPOKNagkuM B KaHanax wunu npu 6eckaHanbHOW NpoKnagke TpybonpoBOAOB -
CpefHIoto 3a rod TemnepaTypy rpyHTa Ha riyouHe 3anoxeHus ocu Tpybonposoga.

Mpun BenuuuHe 3arnybneHus BepxHeN 4YacTu NepekpbiTUS KaHana (Npu Npoknagke B kaHanax) unu
BeEpXxa TENMOMN30MALMOHHOWM KOHCTPYKUMM TpybonpoBoaa (npu 6eckaHanbHon npoknagke) 0,7 M n meHee
3a pacyeTHYK TeMnepaTypy OKpyxarLen cpedbl OMKHA NPUHMMATLCS Ta Xe TeMnepaTypa Hapy»XHOro
BO34yXa, YTO M NPU HaA3EMHOW MpoKnagKe.

6.1.6. PacuyeTHyio TemnepaTtypy TENIOHOCUTENS  TEXHOMOrMyeckoro obopyooBaHUS U
TpybonpoBoaoB cnegyeT NpuHMMaTh B COOTBETCTBUM C 3aJaHUEM Ha NMPOEKTUPOBAHUE.

[na Tpy6onpoBoaoB TEMMOBLIX CETEN 3a paCYETHYHO TeMnepaTypy TENNOHOCUTENSA NPUHMMAIOT:

a) ANs BOAAHbIX TEMNSOBbLIX CETEN:

ansi nogatowero Tpybonposoga npu NOCTOAHHOW TemnepaType CETEBOW BOAbI U KONMMYECTBEHHOM
PErynnpoBaHun - MakcumarbHyl0 TeMnepaTtypy TENSIOHOCUTENS;

Ons nogaiwowero TpybonpoBoga npu NepemMeHHON TemnepaType CeTeBOM BOAbl U KA4eCTBEHHOM
perynupoBaHun - B COOTBETCTBUM € Tabnuuen 15;

Tabnuua 15

TeMrnepaTypHEE PEXMME BOISHBIX 95 - 70 150 - 70 180 - 70
TemJioBHX ceTeit, °C

PacueTHas TeMmIepaTrypa 65 90 110
TerioHocuTensa t , °C
w




ansa obpatHbIX TPy6onpoBoAOB BoAsAHbLIX TeNnoBbix ceTen - 50 °C;

6) Ans napoBblx CceTel - MakcMmarbHyl TemnepaTypy napa, CpefHiol Mo  AnuHe
paccmaTpyuBaeMoro yyactka naponpoBopa;

B) ANS KOHAEHCATHbIX CEeTeW U ceTeil ropsyYero BoAOCHaGXKEHUs - MakcuMasbHyl TeMnepaTtypy
KOHAEHcaTa Unmn ropsiveii Bodbl.

6.1.7. MNpwv onpegeneHn TemnepaTypbl FPyHTa B TeMNepaTypHOM nore Nog3eMHoro TpyGonpoeoaa
TEMMOBLIX CETEN TemMnepaTypy TEMNOHOCUTENS credyeT NPUHUMATb:

ONs  BOASHbIX TEnsoBblX CceTel - Mo TemnepaTypHOMy rpaduky perynMpoBaHus npu
cpeaHeMEeCsIYHOWN TemnepaType Hapy)KHOro BO3[yxa pacyeTHOro Mecsaua;
ONs  MapoBblX CceTell - MakcumanbHyl TemrepaTypy napa B paccMaTpuBaeMOM MecTe

napornposoja (C y4eToM nageHus TemnepaTtypbl napa no gnvHe Tpybonposoaa);

ONS KOHOEHCATHbIX CeTerM U CeTer ropsiiero BOAOCHADXEHUSA - MaKCumarbHyt TemnepaTypy
KoHOeHcaTa unu Bofpl.

6.2. OnpegeneHne TOMNWWUHbBI U30MALUN MO 3adaHHOW BeNMYNHE TEMMOBOro NOTOKA.

PacueTHble napameTpbl NpUHUMAlOT B cooTBeTCTBUM € 6.1.5 1 6.1.6.

Mpn onpegeneHun TOMWMHBI TEMNfOBOW M30NAUMM  CRegyeT  YydYuTbiBaTb BIUSIHME  OMop
TpybonpoBoaoB 1 060pyaoBaHUS.

6.3. OnpegeneHne TOMWWMHbI TEMNOBOW M30NAUMM MO 3a4aHHOW BENWYMHE OXMaXOeHWs
(HarpeBaHusi) BeLecTBa, COXPaHAEMOro B eMKOCTSAX B TeYEHNE OnpeaernieHHOro BpEMEHMN.

PacueTHylo TemnepaTypy OKpyXalLllero Bo3gyxa cnegyeT npuHumatbe ang obopyooBaHust n
TpybonpoBoA0B, PacnoONOXEHHbIX HA OTKPLITOM BO34yXe:

- ONsi MOBEPXHOCTEM C MNOMOXUTENbHBIMKM TeMnepaTtypamMmyn - CPeaHlo Havbornee XOonogHOM
nNATUAHEBKM ¢ obecneyeHHocTbio 0,92;

- ONsi MOBEPXHOCTEN C oTpuuaTernbHbIMU TemnepaTypamu BELECTB - CPEAHIO MaKCUMAaIbHYH
Hanbornee xapkoro mecsua;

- ONS MOBEPXHOCTEW, PACMOSIOXKEHHbIX B MOMELLEHWMM, - B COOTBETCTBMM C 3afaHWEM Ha
NpOEKTMPOBaHMe, a Npu OTCYTCTBMU AaHHbIX O TemnepaType okpyxatowero Bosgyxa - 20 °C.

PacueTHytlo TemnepaTypy BeLeCTBa NPMHUMAIOT B COOTBETCTBUM C 3a4aHMEM Ha MPOEKTUPOBAHME.

6.4. OnpegeneHve TOMWMWHBI TEMMOBOW M30MSAUMM MO 3a4aHHOMY CHWXKEHWUIO TemnepaTypbl
BELLEeCTBa, TPaHCNOPTMPYEMOro TpybonpoBoaamu (naponposogamm).

PacueTHylo TemnepaTypy OKpyXXawllen cpedbl cnegyeT npuvHuMaTtb ana TpybonpoBoaos,
PacnonOXeHHbIX:

- Ha OTKPbITOM BO34YyX€E 1 B NMOMELLEHMM - B COOTBETCTBUM C 6.3:

- B TOHHensax - 40 °C;

- B KaHanax nnm npu 6eckaHanbHON NpokKnaake TpyoonpoBOAOB - MUHUMATbHYK CPeaHEMECSYHYIO
TemnepaTypy rpyHTa Ha rinybvHe 3anoxeHusi ocu Tpybonposoaa.

PacueTHyto TemnepaTypy TEMNNOHOCUTENS MNPUHMMAOT B COOTBETCTBMM C 3adaHUMEM Ha
NPOEKTMPOBaHNE.

6.5. OnpegeneHne TOMWMHbLI TEMNSIOBON M30MNAUMM NO 3aJaHHOMY KOMNWYECTBY KOHAEHcaTa B
naponpoBoAax.

PacueTHble napameTpbl OKpyXKatoLero Bo3ayxa cnegyet NpuHMMaTh B COOTBETCTBUM C 6.3.

PacueTHyto TemnepaTypy BellecTBa NPUHUMAIOT B COOTBETCTBUM C 3a4aHNEM Ha NMPOEKTUPOBAHUE.

6.6. OnpepeneHve TOMWWHbI TENMOBOW M3ONAUUM MO 3aJaHHOMY BPEMEHW MNPUOCTAHOBKM
OBWKEHMS KUOKOro BellecTBa B TpybonpoBogax B LENsax MNpedoTBpalleHMsl ero 3amep3aHusi unu
YBENNYEHUS BA3KOCTMU.

PacueTHble napameTpbl OKpyXawLwero BO3dyxa W TEMNOHOCUTENs crieqyeT MpuHUMaTb B
cooTteeTcTBUK € 6.3 1 6.5.

6.7. OnpepeneHve TOMWMHBLI TEMMOBOW M30MALMMA MO 330aHHOM TemrepaType Ha MOBEPXHOCTU
n30nauun.

6.7.1. TemnepaTypy Ha NOBEPXHOCTU TENIOBON U30MAUUN crieayeT npuHumaTh He 6onee, °C:

a) AN U3onMpyemblX MOBEPXHOCTEN, PACMOfIOKEHHbIX B paboyven unu o6cnyxnBaemon 30He
NMOMeLLEHMI U codepKaLLMX BeLLecTBa:

remrnepaTypol BEIIE 100 “C ..ttt ittt ettt et eeeeennn 45
TeMnepaTyPort 100 °C M HUKE . o v o vt et ie i neteeeeeeeeeenneeenns 35
TeMIepaTypoil BCIHHIIKKY MNapoB

20 2SO T © 35

0) Ona M3onupyemMbiX MOBEPXHOCTEN, PACMONOXEHHbIX HA OTKPbITOM BO3dyxe B pabouen mnu
obcnyxmBaemowm 30He:

IPY METAJIJINUECKOM MOKPOBHOM CJIIOC & ¢ v v e o v o o s oo s oo s ossonneeens 55

OJIS OPYTVX BUIOOB IMOKPOBHOTO CJITOM e ¢ v v o v e oo v o oo eseneonnnenss 60.



Temnepatypa Ha MOBEPXHOCTM TEMMOBOW u30nAuMM TpybonpoBOAOB, pPAaCMOMOXEHHbIX 3a
npegenamu paboven nnm obcnyxMBaeMon 30HbI, HE AOIKHa MNpeBblillaTbh TemMnepaTypHbIX Npeaenos
NPUMEHEHNA MaTepmarnosB MOKPOBHOIO Cros, HO He Bbiwe 75 °C.

6.7.2. PacyeTHyl0 TemnepaTtypy OKpyXatoLLero Bosayxa criefyeT npuHuMaTh AN NoBepxXHOCTEN,
pacnonoXeHHbIX:

- Ha OTKPbITOM BO34yXe - CPEAHIO MakcuMarnbHylo Hanbornee xapKkoro Mecaua;

- B NOMeLLeHnn - B cooTBeTCcTBMU C 6.1.5, ©6 1 B.

6.8. OnpeaeneHne TOMNWMHbLI TENMOBON U30NALMM C LIENbio NpeaoTBpaLLeHns KoHAeHcaumn Bnaru
N3 OKpY>KaloLLEero Bo3ayxa Ha MOKPOBHOM Croe Tennosou msonsaumm obopyaoBaHust n TpybonpoBOaOB,
cofepxallmx BelecTsa C TemnepaTypon HUxKe TemnepaTypbl OKpyXatoLlero Bo3ayxa.

[daHHbI pacyeT cnegyeT BbINOMHATL TONbKO ANS M30NMPYEMbIX MOBEPXHOCTEN, PAcnONOXEHHbIX B
noMeLLeHnm.

PacuyeTHaa TemnepaTypa U OTHOCUTENbHAasA BMaXXHOCTb BO3[yxa MPUHMMAlOTCA B COOTBETCTBUM C
3ajaHveM Ha NpoeKTupoBaHue.

6.9. MNpn pacyeTe TONLLMHBI TENNOBOW U30MALUN C LEnblo NpedoTBpaLLeHns KoHAeHcaumMmn snarmu
Ha BHYTPEHHMX MOBEPXHOCTAX OOBEKTOB, TPaHCMOPTMPYIOLWMX ra3oobpasHble BellecTBa, coaepxalume
BOAAHbIE Mapbl WUNW BOASHbIE Mapbl W rasbl, KOTOpPblE MPU PACTBOPEHUN B CKOHOEHCUPOBABLUMXCSH
BOASAHbIX Mapax MOryT MpUBECTU K O0OpasoBaHWIO arpeccuMBHbIX MPOAYKTOB, pacHeTHYK TemnepaTypy
OKpY>KaloLLLeN cpeapl cnegyeT NpuHMMaTh B COOTBETCTBUM C 6.3.

6.10. na m3onupyembix NOBEPXHOCTEN C OTpuuaTeNnbHbIMKM TeMnepaTypamMu, pacrnonoXeHHbIX B
noMeLleHnm, TonwmnHa TENMOU30NALUOHHOIO Crosl, onpeaeneHHas no ycnosusam 6.1, 6.2, gomkHa BbiTb
npoeepeHa no 6.8. B pesynbTtate npuHnmaeTcsa 6onbluee 3Ha4YeHne TOMLWMHbI Crosl.

6.11. TennousonsAuUMOHHYI0 KOHCTPYKUMIO C TEnnou3ONAUMOHHBIM CrOeM W3 OAHOPOAHOrO
MaTepuana, ycTaHOBIMEHHOIO B HECKOSbKO CIOEB, MPU pacyeTax paccMaTpuBatoT Kak OAHOCIONHY!IO.

PacyeT TONWMHbI TENMON30NALMOHHOIO Cfos KOHCTPYKUMW, COCTosSALen 13 AByx n Gonee crnoes
pasHOPOAHbLIX MaTepuanos, crefyeT NpPoBOAUTb UCXOOS M3 TOro, YTO MEXCronHas TemnepaTypa He
npeBblLLaeT MakcumarbHylo TemnepaTypy NpMMeHEHUsa TEMMOU3OoNsaLMOHHOro MaTepuana nocrneayoLwmnx
cnoes. TOMWMHY KaXX4oro Cnosi paccyuTbIBalOT OTAENBHO.

6.12. PacyeTHyl0 TOMLWMHY TEMMOU3ONALUOHHOIO CINOsi B KOHCTPYKUMAX TEMMOBOW M3ONAUMM Ha
OCHOBE BOJIOKHUCTbIX MaTepuarnoB 1 n3genui (MaTos, NANUT, XONCTOB) CAeAyeT OKPYrNsaTb A0 3HAYEHUN,
KpaTHbIX 10 MMm.

B KOHCTPYKUMSIX Ha OCHOBE MMWHEPanoOBaTHbIX LUUIMHAPOB, >KECTKMX SYEUCTbIX MaTepuanos,
MaTepuanoB W3 BCMEHEHHOTO0 CUHTETUYECKOro Kaydyka, MeHononuaTuneHa v neHonnacToB criegyeT
nNpyHUMaTb OnWKaWWy K pacyeTHOW TOMWWMHY Wu3genMn no HOPMAaTUBHbIM [JOKYMEHTaM Ha
COOTBETCTBYIOLME MaTepunansl.

Ecnu pacuyeTHas TonwuHa TenmnousonsuMOHHOroO Cros He coBnafjaeT C  HOMEHKNATypHOW
TONLWMHON BbIGpaHHOro mMatepuana, cnegyeT npuHMMaTh NO AeNCTBYOLWEN HOMEHKnaType brnvkanLlyto
6onee BbICOKYIO TOMNWMUHY TEMMON3ONSALMOHHOIO Matepuana.

Honyckaetcsa npuHumatb Gnwkanwyio 6onee HU3KYK TOSLUMHY TenrousonsuMOHHOTO Crosi B
cnyyasix pacyeTa rno Temnepartype Ha NoBepXHOCTU U30NALUN U HOPMaM MNIIOTHOCTU TENSIOBOro MOTOKa,
€Crnn pasHuLa Mexay pacyeTHON N HOMEHKIaTypPHOM TONLLMHOWN He NpeBbiaeT 3 MM.

6.13. MrMHMMarnbHy0 TONWWHY TENMOM3O0NSALMOHHOIO Crios crneayeT NnpuHUMaTh:

npy M30NsAUMU UUNUHAPaMM M3 BOMOKHUCTbIX MaTepuarnoB - PaBHOW MUHWMarnbHOW TOSMLWMHE,
npegycmaTpmMBaeMon rocygapCTBEHHbIMU CTaHAAPTaMy UM TEXHUYECKUMU YCITOBUAMM;

NP1 U30NAUUN TKaHAMM, MOMOTHOM CTEKNOBOSTOKHUCTBIM, LUHYpamu - 20 Mm;

npv U30NAuUN N30ENUAMN U3 BOMTOKHUCTLIX YNMOTHAOWNXCA MaTtepuanos - 20 mm;

npu M30MALUUU KECTKUMU MaTtepuanamu, WU3genMamMm M3 BCMNEHEHHbIX MONMMMEpPOB - pPaBHON
MUHUManbHOW TOrMWWHE, npedycMaTpyBaeMon rocydapCTBEHHbIMW CTaHAapTamn UM TEXHUYECKUMU
YCNOBUSIMU.

6.14. lNpegenbHas ToONWMHA TEMMOU3ONALMOHHOIO CroA B KOHCTPYKLMAX TEMMOBOW M30NALMM
obopynoBaHusa 1 TpybonpoBogos npuseeHa B MNpunoxeHun b.

Ecnu pacyeTtHasa TonwmHa 6onblue, 4eM MOXeT obecneunTb B cOOTBeTCTBUM C [MpunoxexHvem b
BblOpaHHbIA  TEMMOM3ONSAUMOHHBLIN  MaTepuan, crnegyeT nNpuMeHuTb  Gonee  addeKTUBHbIN
TEeNNon3onNAUNOHHbIA MaTepuran.

lMpumeHeHne KOHCTpPyKuMh C Gonblien TOMWMHOM TEennou3onsuMOHHOro crnos  Tpebyet
TexHu4eckoro o6ocHoBaHus.

6.15. TonuwuHy TennonsonsuMOHHOIO CIoA B KOHCTPYKUMSAX TEnnoBOW W30NAUMM NPUBapHOMN,
MYy(PTOBOW W HeCbeMHOW (pnaHuesBon apmaTypbl criedyeT MpUHMMAaTb PaBHOW TOSLWUHE W30NAUUU
TpybonpoBoaa.

TonwmHy TennonsonsAuMOHHOro Cros B CbeMHbIX TEMMON30MALMOHHBIX KOHCTPYKUMSAX dornaHueBbIX
coefMHeHMNn 1 dnaHUeBOW apmMaTypbl C NOMOXUTENLHON TEMNepaTypon TpaHCNOPTUPYEMbIX BeLLECTB
cnegyeT NpuMHMMaTh PaBHOW ToNWMHe nsonaummn Tpybonposoaa, Ho He 6onee 120 mMm.



TonwmHy Tennon3onsALNOHHOIO CIIOS B CbEMHbIX TEMON30MALUMOHHBIX KOHCTPYKUUSIX dnaHLeBbIX
coeavHeHMn un  draHueBoW apMaTtypbl  TpybonpoBOoOOB C  OTpuUATENbHOW  TemnepaTypown
TpaHCNOPTUPYEMBIX BELLECTB CrieayeT NpMHUMaTh PaBHOM TOSMLWMHE n3onsunm Tpybonposoaa.

6.16. [Ina noBepxHocTen ¢ Temnepartypon Bbiwe 350 °C n Hmxe muHyc 60 °C He ponyckaeTtcs
NPYMEHEHNE OOHOCIOMHBLIX KOHCTPYKUWIA. [1py MHOrOCIONHOM KOHCTPYKLMUW NOCNEeAyoLmMe Cron JOIDKHbI
nepekpbIBaTh LUBbI NpeablayLero.

6.17. 3akasHble TONWMHY 1 06bEM TEMMOMIONALNOHHbBIX U3AENNA N3 YNNOTHAOLUXCS MaTepmanos
cnefnyet onpeaendatb nNo pekomeHayemomy NpunoxeHuio B.

6.18. TonwuHy MeTannMyecknx JIUCTOB, MEHT, MNPUMEHSAEMbIX AN MOKPOBHOrO Crnos, B
3aBMCUMOCTM OT HaApPYXKHOrO0 AMameTpa WnuM  KOHdurypaumm TennousonaumMOHHON  KOHCTPYKLUK
pekoMeHayeTcs npyHMMaTh no Tabnuue 16.

Tabnuua 16

TonwmHa meTannn4yecknx NMCToB ons NOKPOBHOIO
CNnos TeNI0BON U3onsaumm

B MumnnmmMmeTpax

MaTepmalsl HOKPOBHOT'O TosnmyHa JKCTa, He MeHee, IIPM OMaAMETpe
cJios ZicYeNgzainznZi
350 u Ce. 350 Ce. 600 Cs. 1600
MeHee no 600 no 1600 U IIJIOCKUE
IIOBEPXHOCTHU
JIUCTEL U JIEHTH U3 0,5 0,5 0,8 0,8
HepXxaBeoley CcTaau
JIICTEl M3 TOHKOJMCTO- 0,5 0,8 0,8 1,0
BOM CTaJi, B TOM
yycJie C IIOJIMMEPHEM
IIOKPEITUEM
JICTEl M3 aJIOMMHUA U 0,3 0,5 0,8 1,0
AJIIOMUHMEBEIX CIIJIABOB
JIeHTE M3 aJIOMMHUA U 0,25 0,3 0,8 1,0
AJIIOMMHMEBEIX CIIJIABOB

6.19. B kayecTBe MOKPOBHOIO CIOS TEMIOU3ONALUNOHHBIX KOHCTPYKUMA AMaMETPOM MU30NALun
oonee 1600 MM M NNOCKUX, PacMOfIOXXEHHbIX B MOMELLEHMM C HearpeccuBHbIMU U criaboarpeccuBHbIMU
cpegamu, onyckaeTcs NPUMEHSATb MeTannuyeckne NUCTbl U NeHTbl TonwmHow 0,7 - 0,8 MM, a anga
TpybonpoBoaoB gunameTpom usonsauum 6onee 600 go 1600 mm - 0,6 Mm.

6.20. JlMcTbl M nNeHTbl M3 antMUHUA U anoMUHUEBBLIX cnnasoB TonwmHon 0,25 - 0,3 Mm
peKoMeHOyeTCsl NPUMEHATb FOPPUPOBAHHBIMMU.

6.21. LWTykaTypHbIN MNOKPOBHbLINA CrOW TENMOM30NIMPOBAHHOW MOBEPXHOCTU, PAacrOnOXeHHON B
NMOMELLIEHNMN, OOIPKEH ObITh OKIMEEH TKaHbH. TONWMHY LUTYKAaTYPHOrO MOKPLITUS NPU YKIaAKe Mo XXEeCTKUM
UIM BONMOKHUCTBIM MaTepuanam B 3aBUCMMOCTU OT AnameTpa M3onupyemMoro obbekta pekomeHOyeTcs
npvHumaThb no Tabnuue 17.

Tabnuua 17
By M30OJIALMOHHOTO TonmyHa WTYKATYPHOTO HOKPBITUSA, MM
MaTepurasa
(ocHOoBaHUKE) Bun msonmpyeMoro ooObBeKTa
TpyOonpoBOOE HapPyXHEM ObopynoeBaHMe

OVMaMeTPOM, MM

no 133 159 un



BKJI. BoJiee

Xecrxre musmenusa 10 15 20

BoJIOKHMCTEIE M3OEIMUS 15 15 - 20 20 - 25

6.22. [Ina Tennoun3onsiuMOHHbIX KOHCTPYKLUMIA, NOABEPratoLLmnXCs BO3AENCTBUIO arpecCuBHbIX cpes,
cnenyeT npeaycMmartpuyBaTh 3alUUTy MEeTanIMYecknx NOKPbITUA OT KOPPO3UMK.

Mpy NpuMeHeHUn B KayecTBE MOKPOBHOIO CrOS FIUCTOB W FIEHT U3 antoMUHUSA U anioMUHUEBbIX
CMNaBoB N TEMMOU3OMALMOHHOIO Cros B CTanbHOW HEOKpaLLeHHOW CeTKe UM npu yCTPOMCTBE Kapkaca
cnegyeT npegycmaTpmBaTb YCTaHOBKY Mo NMOKPOBHbLIM CrIOW NPOKNagku u3 pyrioHHOro Marepuwana vnuv
OKpackKy Nno NOKPOBHOMY CO U3HYTPU BUTYMHbLIM NTAKoM.

6.23. lMoa NOKPOBHLIN CMOW M3 HeMeTanfnMYeckux MaTepuarnoB B MOMELLEHUAX XPaHEHUS WU
nepepaboTKn NULLEBLIX NPOAYKTOB CreayeT npeaycMaTpuBaTh YCTaHOBKY CETKM CTarlbHOW M3 NPOBOJIOKM
anameTpom He MeHee 1 MM C siuerkamu pasmepom He 6onee 12 x 12 mm.

6.24. KoHCTpyKkuMs TennoBoW W30MsUMM [OOSDKHA MUCKMYaTh ee gecopmaumio M crnonsaHue
TENMOM30NALNOHHOIO Crosi B npouecce akcnnyataumm. B coctaBe TennousonAuMOHHBbIX KOHCTPYKLMWRA
obopyaoBaHus 1 TpybonposBodoB crneayeT npedycmaTpuBaTh OMOPHbIE 3ANEMEHTbI U pasrpyxatoLlime
ycTponcTtea, obecneuvBalolmMe MEXaHWYeCcKyld MPOYHOCTb W JKCMNyaTaUMOHHYIO HaAEeXHOCTb
KOHCTPYKLNA.

Ha BepTukanbHbIX ydacTkax TpybonpoBogoB M o6OpydoBaHMSA OMOPHbIE KOHCTPYKLMKU criefyet
npegycmartpusaTh Yepes Kaxable 3 - 4 M no BbICOTE.

6.25. B KOHCTpPYKLMSX TEMNOBOW M3onsummM obopygoBaHust n TpybonpoBoAoB C OoTpuuaTenbHbIMM
TeMmnepaTypaMu BELLECTB He criefyeT NPUMEHATb MeTanfnnyeckue KpenexHble geTtanu, npoxogsiime
yepe3 BCH TOMWMHY TennousonaumoHHoro cnos. KpenexHble getann wnu ux 4Yactum criegyet
npegycMmartpueaTh M3 Matepuanos ¢ TennonpoBoaHocTeto He Gonee 0,23 Bt/ (m x K).

[epeBsHHbIE KpenexHble aetanu OOMKHbl O6bITb 06paboTaHbl aHTUNUPEHOM U aHTUCENTUYECKUM
COCTaBOM.

OnemMeHTbl  KpensfeHusi, W3roTOBMEHHbIE U3 yrNepoaucTon  ctanW,  AOMKHbl  UMETb
@HTUKOPPO3NOHHOE MOKPbITHE.

6.26. PasmelueHre KpenexHbix AeTanen Ha u3onMpyembiXx MNOBEPXHOCTSAX crneayeT NpUHUMaTh B
cootBetcTBuM ¢ TOCT 17314.

6.27. [Oetann, npegycmaTpuBaemble ANS KpenfneHus TenrnousonsuMOHHON KOHCTPYKLMKM Ha
NMOBEPXHOCTU C oTpuLaTernbHbIMU TeMnepaTypaMu, OOMKHbl UMEeTb MOKPOBHbLIA CMOWM OT KOPPO3UU UIn
N3roTaBnMBaTbCs U3 KOPPO3UOHHO-CTOMKUX MaTepuanos.

KpenexHble  geTtanu, conpukacalowumecs C  U30NUpyeMon  MOBEPXHOCTbIO,  criegyet
npegycmatpueaThb:

Ons noBepxHocTen ¢ Temnepatypoin ot muHyc 40 go 400 °C - 13 yrnepoamcTon ctanu;

Ans noBepxHocTen ¢ Temnepatypoi Boiwe 400 n Huxe muHyc 40 °C - 13 TOro e matepuana, 4to u
nsonupyemasi NOBEPXHOCTb.

OnemMeHTbl KpenneHust TennousonsUMOHHOIO CIios U MOKPOBHOIO Crosi TEMSOU30MSLMOHHbBIX
KOHCTpyKUM obopyaoBaHust U TpybONpOBOAOB, PACMONOXEHHbIX HA OTKPbITOM BO34yXe B panioHax C
pacyeTHOM TemnepaTypon OKpyxawlero Bo3gyxa Hwxke MuHyc 40 °C, cnegyeT NpUMEHATb U3
nernpoBaHHOM cTanu Unn antoMUHNS.

6.28. KOHCTpyKUMSI MOKPOBHOrO Crosi TEnnoBOW M30MAUUM OOMKHA A0MycKaTb BO3MOXHOCTb
KOMMeHcaumm TemnepaTypHbix gedopmauuii  m3onupyemMoro obbekta U Tennou3onsiLMOHHON
KOHCTPYKLIMW.

TemnepaTypHble LWBbl B 3aLUWUTHBbIX MOKPLITUSAX TOPU3OHTamNbHLIX TPYyOONpPOBOAOB creayeT
npegycmaTtpumBaTb y KOMMEHCATOPOB, ONOp M MOBOPOTOB, a Ha BepTuKarbHbIX TpybonpoBodax - B MecTax
YCTAHOBKWN OMOPHbIX KOHCTPYKLINNA.

Mpn m3onaummn xecTkumMmm OPMOBaAHHLIMU M3LENVMAMU CnegyeT npegycmatpvBaTb BCTaBKM U3
BOJIOKHMUCTLIX MaTtepuarnoB B MecTax yCTPOMCTBA TEMMNEPATYPHbIX LUBOB.

6.29. Bbibop matepuana MOKPOBHOrO Crosi TEMMOM30NSALUMOHHBIX KOHCTPYKUuA obopyaoBaHus U
TpybonpoBOAOB, PACMONIOXKEHHbIX HAa OTKPbITOM BO34yXe B parioHax C pacyeTHOW TemnepaTypomn
oKkpyxatoLero sosgyxa muHyc 40 °C n Huxe, cnegyeT Npou3BOAUTb C y4eTOM TeMnepaTypHbIX Npeaenos
NpUMeHeHNs MaTepuarnos no AeUCTBYIOLLMM HOPMaTUBHbBIM JOKYMEHTaM.

6.30. KOHCTpyKUMsi KpenmneHwWst MOKPOBHOIO Crios TEMMOBOW M3onsumMn  obopyaoBaHus U
TpybONpoBOAOB C oOTpuUaTenbHbIMKM TeMMepaTypaMu BeLLeCTB [OIDKHA UCKMoYaTb BO3MOXHOCTb
NoBpeXaAeHWs NapoU30ALMOHHOIO CIos B NpoLecce akcnnyaTauuu.

6.31. [Ins obopynoBaHusa n TpybonpoBoaoB ¢ oTpuuaTenbHbIMKU TEMepaTtypamMmm Npyu NnpuMeHeHun
Napou3onAUUOHHOTO  CIMOS M3  PYMOHHbIX MaTepuanoB 6e3 ChnowHOW  Haknewiku cregyeT
npegycMmatpusaTb repMeTmnsalmio LWBOB MapoM3ONISALMOHHOIO Criosi; nNpu Temnepatype u3onupyemown



NoBepxHOCTM HWke MuHyc 60 °C cnegyeT Takke npegycmaTtpyBaTb repMeTu3auuio LWBOB MOKPOBHOIMO
Cnosi repMeTUKaMm NN MIIEHOYHbIMU KNESALNMNCA MaTepruanamum.

6.32. [Ina 6eckaHanbHOW NPOKNagkM TpyboNpoOBOAOB TEMSOBLIX CETEN B CYXMX IPYHTaX BO3MOXHO
NPMMEHEHNE  M30MAUMM U3 WTYYHbIX  (DOPMOBaHHbIX  M3Oenui  (CKOpNyrMbl, CErMeHTbl) U3
neHononuvypeTaHa unuM nonuvepbeToHa C BOAOHEMPOHMLAEMbIM MOKPOBHBIM CIOEM, MpU  3TOM
TEeNNon3onsAUNOHHbIE U3denusa criegyeT yKnaabiBaTb Ha BOAOCTOMKUX U TEMMEepaTypoOCTOMKMX MacTUKax
UK Knesx.

Mpunoxexne A
(cnpaBo4HoE)

MEPEYEHb HOPMATUBHbIX AJOKYMEHTOB,
HA KOTOPbIE MUMEKOTCA CCbIJIK/N B TEKCTE:

CHwul 41-02-2003 TennoBble ceTu

FOCT 618-73 ®onbra antoM1MH1eBas Ans TEXHUYECKMX Lernen. TexHnYeckme ycrnosums

FOCT 4640-93 Bata muHepanbHas. TexHnyeckme ycrosums

FOCT 9438-85 lNneHka nonMBnHMNOYTUpanbHas kneswas. TexHu4eckne ycnosus

FOCT 10296-79 N3on. TexHuyeckne ycrnosums

FOCT 10354-82 NneHka nonuatuneHoasi. TexXHNU4Yeckme ycrioBus

FOCT 10923-93 Pybepouna. TexHuyeckume ycnoBus

FOCT 17314-81 YcrtponcTBa ANA KpenneHus TennoBOW W30MsSUMM  CTanbHbIX COCYOOB MU
annapatoB. KoHcTpyKumsa n pa3mepsbl. TexHudeckne TpeboBaHums

FOCT 25100-95 INpyHTbI. Knaccudmnkaums

FOCT 25951-83 lNneHka nonuatuneHoBas TepMoycagodHas. TexHNn4eckue ycrioBus

FOCT 30732-2001 Tpybbl u acoHHble wn3genust CcTanbHble C TENnOBOW w3onaumen wus
neHononuvypeTaHa B NONM3TUNEHOBON 060mo4Yke. TEeXHUYECKME YCNoBMS.

Mpunoxexune b
(pekomeHgyemoe)

MPEOENBHBLIE TONWWHbBI TEMNOU30NALUMOHHBLIX KOHCTPYKLIMIA
1A OBOPYOJOBAHUA N TPYBOINPOBOOOB

HapyXHE Cnocof npokJjanky TpydOonpoBOna
omuamMerTp,
MM HanseMHuI B ToOHHeJIe B HenpoxOomHOM KaHaje

[lpenenbHas TOJIMHA TEMNJOM3OJISUMOHHOTO CJIOS, MM,
npu Temmneparype, °C

19 m (20 n 19 m (20 n mo 150 151 mn
Huxe |0OoJee |Hmxe |[Oojee BKJI Bosee
18 80 80 80 80 50 60
25 120 120 100 100 60 80
32 140 140 120 100 80 100
45 140 140 120 100 80 100
57 150 150 140 120 90 120




76 160 160 160 140 90 140

89 180 170 180 160 100 140
108 180 180 180 160 100 160
133 200 200 180 160 100 160
159 220 220 200 160 120 180
219 230 230 200 180 120 200
273 240 230 220 180 120 200
325 240 240 240 200 120 200
377 260 240 260 200 120 200
426 280 250 280 220 140 220
476 300 250 300 220 140 220
530 320 260 320 220 140 220
630 320 280 320 240 140 220
720 320 280 320 240 140 220
820 320 300 320 240 140 220
920 320 300 320 260 140 220
1020 n BoJee 320 320 320 260 140 220

IpumMeuaHusa. 1. Ina TpyOONpOBOHOOB, PACIOJIOXEHHEIX B KaHajax,
TOJIIMHA M30JIAUUN yKasaHa OJI  HOJIOXMUTEJIbHBEIX TeMIepaTyp
TPaHCIOPTUPYEMEIX BeWeCTB. /[jId TpyOONpOBOOOB C OTPMLIATEJbHBMU
TeMIepaTypaMy TPaHCIOPTUMPYEMEIX BEIEeCTB NpeleJjibHBEE TOJIIMHEL
cirlenyeT INPMHMMAaTh TaKMMM Xe, Kak [IPpU [OPOKJagkKe B TOHHEJIAX.

2. B craydae ecnmn pacueTHad TOJILMHA n30JAUMM  OOoJIblie
npenejybHOM, cienyerT IPMHMMATh BoJiee 20bex TUBHEIN
TEIJIOM3OJIALUMOHHEN MaTepMsalsl M OTPAHUUYMTBCHA NPeleJIbHOM TOJIIMHOM
TENJIOBOM n30J1aUUn, ecnn 3TO OOy CTUMO 1o YCJIOBMAM
TEXHOJIOTMYECKOT'O IIpollecca.

Mpunoxexne B

(pexomeHgyemoe)

OMPEAENEHME TOMNWWMHBI M OBEMA TENNOW30NALMOHHbBIX U3OENNIN

N3 YNNOTHAOWNXCA MATEPUATIOB

B.1. TOMWMHY TEMNMOWU3OMSALIMOHHOIO M3AENUa U3 YNMOTHSAIOLWMXCSA MaTepuanos A0 YCTaHOBKW Ha
M30NMpyeMyl0 MOBEpPXHOCTb CriedyeT OnpeaensTb C Y4eToMm koadpduumeHTa ynnotHeHus K. no

dopmynam:
ONs LMNMUHOPUYECKON NOBEPXHOCTM
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o, :5Kcm; (B.1)
Onsi NNOCKOW NOBEPXHOCTH
0, =0K_, (B.2)
roe o0,, O, - TONWMHA TENMnou3ONSLMOHHOIO W3AENnUst [0 YCTaHOBKM Ha U30MUPYeMyio

NOBEPXHOCTL (6€3 ynnoTHeHUs ), M;
O - pacyeTHas TOJLMHA TENMON3ONALMOHHOIO CIOSi C YNIOTHEHWEM B KOHCTPYKLMA, M;
d - HapyxHbI AMameTp nsonupyemoro o6opyaosaHus, Tpy6onposoaa, m;

Kc- KO3(P(PMLMEHT YyNNOTHEHUA TENNOM3ONSALUNOHHBIX M3Aenuin, npMHUMaemMsln no Tabnuue B.1

HacTtodLlero rlpVIJ'IO)KeHVIH.

Tabnuuya B.1
[ I I I
1
Tenaon30JIaUOHHEE |Kos@@mumeHT Tenaon30JauOHHEE
KosdbonumeHnt
MaTepMasitl U U3OEeus |yHHOTHeHMH |MaTepmanm U U3Oenaus |yHHOTHeHMH
| K | | K
| c | | c
| | |
| | |
MaTeE MMHEpaJjioBaTHEIE |l,2 |MaTH U3 CTEeKJIAHHOI'O |
POV BHEIE | |MTaneanoro BOJIOKHAa |
{ {"URSA" MapKM: |
MaTE TEeIJIOM30JIALVOHHEE |1,35 - 1,2 | M-11 |3,6 - 4,0
<E>
"TEXMAT" | | MmM-15, M-17 |2,6
{ { M-25 npu yKJIaOKe: |
MaTel M XOJICTEl M3 CYIEPTOHKOIO | | Ha TpPyOH 1,5 - 1,8
LKA
0aszaJbTOBOTO BOJIOKHA IIpU yxnanxe| | Ha obopyno- |l,4
Ha TpyOONpOBOmEH ¥ OBOpyHOBaHMe | | BaHMe
Y CJIOBHBEIM IPOXOINOM, MM : |
| |
| |
I < 800 mnpm cpenuemn |3,0 IHHMTH MMHepaHOBaTHHel
TaMMa | |Ha CUHTETUUECKOM |
JIOTHOCTU 23 KI'/M3 | |CBHBymmeM MapKM: |
TO ke, Npu cpenHedt miorHocTM  |1,5 <*> | 35, 50 |1,5
50 - 60 xr/M3 | | 75 |1,2
il >= 800 npu cpenHem |2,0 | 100 |1,1




ramMMa | 125 |1,05
[JIOTHOCTH |23 KT /M3 | |

TO Xe, Ipu cpeaneIZ IIJIOTHOCTU I | 1,5 <*> |HJ‘H/ITbI M3 CTEKJAHHOTO |

50 - 60 xr/Mm3 | |LLITaHeJ'H:>HOI‘O BOJIOKHA |

} IMapKVI: |

MaTel M3 CTEKJISHHOT'O WTANeJIbHOT'O | | n-30 | 1,1
BOJIOKHA Ha CHMHTETUUECKOM | | n-15, 0-17 wu H—20| 1,2
CBA3YWOIEM MapKM : | | |
M-45, 35, 25 I I |l,6 |Hecor< IePJIUTOBLIM |1,5

M-15 | 2,6 | BCIIYUEHHEI MEeJIKUN |

| |mMapox 75, 100, 150 |

| | |
_| <*> KoszdpdbuimeHr YIIJIOTHEHU A MaTOB "URSA" MapKu M-11 npm
YKJIangKe Ha TPy OH YCJIOBHEBEIM IPOXOOOM no 40 wmm Brax. - 4,0, nopu
yKJlanke 50 MM n BoJiee - 3,6.
<**>  KonddbuumeHT YIIJIOTHEHUSA MaTOB "URSA" Mapku M-25 npm
yKJIagKe Ha TpyOBl YCJIOBHEIM HpoxomoMm mno 100 MM BrJX. - 1,8, cB. 100
oo 250 MM BKJI. - 1,6, CB. 250 MM - 1,5.
— 1
d+o

MpumeyaHune. B cnyyae ecnn B chopmyne (B.1) nponsseaerne K, m MeHbLUEe eMHULbl, OHO

OOJDKHO NPpUHMMAaTbCA paBHbIM €OUHULIE.

B.2. Mpy MHOrOCNONHON N30NAUMN TOMWMHY U3OENUS OO0 ero YNioTHeHUs crieayeT onpenensite
oTaenbHO Ans kaxpgoro cros. MNpu onpedeneHnn TONWWHLI NOCNEAYIOLWEro Tennon3onsaLMOHHOro Cros
3a HapYXHbI anameTp (d) NpUHUMaOT AMaMeTp U3oNsSuUM NpeablayLLero cros.

B.3. O6beM TEnnou3oNSAUMOHHBIX  U3OenuiA U3 YNMOTHAKLWUXCA  MaTepuanoB  Ons
Tennon3onsALMOHHOrO CIosi 40 YNIIOTHEHUS crieayeT onpeaensaTb no dopmyne

V =VK_, (B.3)

roe V - o6beM TennomsonaLUmMoHHOro Matepuana unu usaenusa 4o ynnoTHeHus, M3;
Vi - 06BbEM TENNoM30NSALMOHHOIO MaTepuana unn U3genusa B KOHCTPYKLUUKN C y4EeTOM YNITOTHEHUS,
m3.




