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COOEPXAHUE

BeegeHne.

1 O6nactb NpUMeHeHuUs.

2 HopmaTuBHbIE CCbINKN.

3 TepMuHbI M onpeaeneHus.

4 OBLUME NONOXEHUS.

5 TpebGoBaHus kK MaTepranam nu KOHCTPYKLUSAM TEMNSOBOA N30NALUN.

6 MpoekTpoBaHue TennoBon N3onauun.

MpunoxeHwue A MNMepeyeHb HOpMaTUBHbLIX AOKYMEHTOB, Ha KOTOPLIE MMEIOTCS CChINIKU B TEKCTE.

MpunoxeHwue b MNMpeaenbHble TOMWWHBI TEMMON3ONALMOHHBLIX KOHCTPYKLMIA ANnA obopynoBaHus 1 TpybonpoBodoB.
MpunoxeHne B OnpepeneHne TonwuHbl 1 06bemMa TENNOM30NALMOHHbBIX U3OENUA N3 YNIOTHALNXCA MaTepuanos.
BBEOEHUE

HacTosuwwve ctpouTenbHble HOPMbI U MpaBuia paspaboTaHbl C Y4eTOM COBPEMEHHbLIX TEHAEHUMIA B MPOEKTMPOBaHUM
MPOMBILUMEHHON TEMNOBOM M3OMNAUMM U PEeKOMeHOauWii MeXOyHapoOHbIX opraHMsauuii Mo craHgapTMsaumMm u
HOPMUPOBAHWIO.

HopMaTuBHbLIA [OKYMEHT coaepxuT TpeboBaHMA K TEMMOU3ONAUMOHHBIM KOHCTPYKUMAM, U3OenuaM U matepuanam,
BXOASILLUM B COCTaB KOHCTPYKLIMIA, HOPMbI NNIOTHOCTU TEMNSIOBOIO NOTOKA C M30MMpYEeMbIX MOBEPXHOCTEN 060OpYynoOBaHUS
n TPpyOOMPOBOAOB C MONMOXUTEMNBHBIMY M OTPULATENBHBIMKU TEMMepaTypaMm Mpu UX PacrornioXeHUM Ha OTKPbITOM
BO34yXe, B MOMeELUEHMU, HEMPOXOAHbIX KaHanax u npu GeckaHanbHOW npoknagke. B gokymeHTe npuBefeHbl nNpaeuna
onpeaeneHnsa obbeMa 1 TOMWUHBbI YINOTHAIOLNXCA BOMIOKHUCTLIX TEMNSTOU30MALMOHHBIX MaTepuarnoB B 3aBUCUMOCTU OT
KoapULMEHTa YyNNOTHEHWS.

HacTosilwume Hopmbl pa3paboTaHbl: kKaHd. TexH. Hayk B.M. LWownxet (pykoBogutens paboTbl), 77.5. CTaBpuuKkasi, kaHA.
TexH. Hayk B.I. lMeTtpoB-Oenucos (OAO “UHXMHMPUHTOBasi KOMMNAHUsi MO TennoTexHudeckoMy cTpouTenbctBy OAO
“Tennonpoekt”), B.A. yxapes (locctpon Poccun); J1.C. Bacunsesa (®Iryrn LHC).



B paboTte npuHMManu y4yactue: kaHg. TexH. Hayk E.T. Osuapenko, B.C. Xonygoe (Coto3 “KoHuepH CTEMC”); A.C.
Menex (BAO “XonauHroas KomnaHusa "Poctennomnsonauma™); kaHg. TexH. Hayk A.A. KosbinaHckuin. A.U. KopoTkos,
KaHg. TexH. Hayk [.X. YmepkmH (OAO BHWUIMUNOHepronpom); B.H. AkyHuyeB (CIMKB dunnan AO “dupma
"OHeprosawmTa™); kana. TexH. Hayk A.B. Cnagkos (I'YJ1 “HAW Mocctpoir”).

1 OBJNIACTb NPUMEHEHMUA

HacTosilwme HopMbl 1 npaBuna cnegyet cobniogate Npy NPOEKTUPOBaHUM TEMNOBON U30MSLUM HAPYXXHON NOBEPXHOCTH
o6opyaoBaHusi, TpybonpoBoA0B, ra30Xo40B U BO34yXOBOAOB, PaCroNOXEHHbIX B 34aHUSAX, COOPYXXEHUAX U Ha OTKPbITOM
BO34yXe C TEMMepaTypon copepxawmxca B Hux BewectB oT MuHyc 180 go 600 °C, B TOM 4mcne TpybonpoBoaos
TENnoBbIX CeTer npu Bcex cnocobax npoknagku, v npegHasHauYeHHOW Anst obecneyeHuss ux SKCnnyaTauMOHHOM
HagexHocTn, ©Ge3onacHon akcnnyaTaumM M HeobXoAMMOro YpoBHsSI 3HeprocbepexeHus. [py NpoeKkTMpoBaHUM
Heobxogmmo cobntogaTe TpeboBaHWs K TEennoBOW W30MsAUMM, CcoepXaliuecss B HOPMax TeXHOMOormyeckoro
MPOEKTUPOBAHUSA U APYMMX HOPMATUBHbBIX LOKYMEHTaX, YTBEPXKAEHHbLIX UMW COrnacoBaHHbIX foccTpoem Poccun.

HacTtosilie HopMmbl HE PacnpOCTPaHSIOTCA Ha NPOEKTUPOBAaHME TEMMOBONM M30MAUMKM 060opyaoBaHMsA U Tpy6onpoBoaos,
copepXallMx U TPaHCMOPTMPYIOLMX B3pbIBYATLHIE BELLECTBA, U3OTEPMUYECKMX XPAHUIULL, CKMKEHHBLIX ra3oB, 34aHui u
noMeLLeHNI NS NPOM3BOACTBA U XpaHeHWs B3pbiBYaTbIX BELLECTB, aTOMHbLIX CTaHLMUA U yCTaHOBOK.

2 HOPMATUBHBbIE CCbIJIKN
MNepeyeHb HOpMATUBHBLIX JOKYMEHTOB, Ha KOTopble NPpUBEAEHbI CChINKW, AaH B NMPUMOXeHun A.

3 TEPMUHbI U ONPEQENEHUA

MnoTHOCTbL Tennou3onNALUNOHHOro MmaTepuana p, KI'/M3, — BelinvnHa, onpejendemMasa oTHOLWeHneM MmaccCbl Mmatepuana
KO BCeMYy 3aHMMaeMoMy UM o6bemy, BKIo4aa nopbl 4 NyCTOThI.

KoaddbuumnenTt TennonposogHoctn A, Bt/(MUK), — konuyectso TennoThl, NnepegaBsaemMoe 3a eQuH1Ly BpeMeHUn 4Yepes
€auHULYy Nnowaan n3oTepMnu4eckon NOBEPXHOCTU NPU TEMNEPATYPHOM rpagueHTe, paBHOM eANHULE.

PacuetHaa TennonpoBOAHOCTbL — KO3(ULMEHT TENNONPOBOAHOCTM  TEMMOU3ONSLMOHHOIO MaTepuana B
3KCMyaTaUMOHHbIX YCIIOBUSIX C Y4ETOM €ro TeMnepatypbl, BAaXHOCTU, MOHTAXHOIO YMMOTHEHUSI U HaNWuMsl LBOB B
TENON30ALMOHHON KOHCTPYKLIMU.

MaponpoHuyaemocTtb p, mr/(mYy4Ula),—cnocobHOCTE MaTepuana nponyckatb BOASHBbIE Napbl, cogepXaluecs B
BO34yXe, N0 AeVCTBMEM Pas3HOCTU MX NapumuanbHbIX AaBMEHUA Ha NPOTUBOMNOMOXHBLIX MOBEPXHOCTSIX CNosi MaTepuana.

TeMnepaTypoCTOMKOCTb — CMOCOBGHOCTL MaTtepuana COXpaHsaTb MexaHW4eckue CBOWCTBa MpW MOBbLILWEHUN WK
MOHMXEHUM TemnepaTypbl. XapakrepusyeTca npeaenbHbIMW TemnepaTypamu NpuMEHeHUs1, Npy KOTOpbIX B Matepuane
obHapyxuBalTCca Heynpyrme pedopmauuy (MpyM MNOBbILEHUM TemnepaTtypbl) UNM paspylleHue CTPYKTypbl (npu
NOHWXEHNM TeMnepaTypbl) NOA CXKMMAIOLLEN Harpy3kon.

YnnoTHeHMe TeNNOU3ONAUMOHHbLIX MaTepuanoB — MOHTaXHasi XapakTepucTuka, onpefensiowas nrnoTHOCTb
TENNON30NSILMOHHONO MaTepuarna rocne ero YCTaHOBKM B TMPOEKTHOe MOMOXeHWe B KOHCTPYKUMW. YMNoTHeHWe
maTepuarnoB xapaKkTepuayeTcs Ko3a(MULMEHTOM YNIOTHEHWS, 3HAUYEHME KOTOPOro OrnpeaensaeTcs OTHOWEHNneM obbema
martepuarna unu u3aenus K ero 06bemy B KOHCTPYKLIMN.

TennousonAunoHHasn KOHCTPYKUMA — OTO KOHCTPYKUMA, COCTOAWaA W3 OOHOro WM HECKOJNbKUX  CloeB
Tennon3ondunoHHOro marepuana (VI3,CI,eJ'IVI9|), 3aWNTHO-NOKPOBHOIO CJ/iod 1 3NIeMeHTOB  KperJieHUA. B cocTaB
TEeNNon3onsaLNOHHON KOHCTPYKLMU MOTYT BXOOUTb NapoU30oNALNOHHBIN, NpeaoXpaHUTeNbHbIN U BbipaBHUBAIOLLWA COW.

MHorocnonHas Tennou3onsIUMOHHAs KOHCTPYKUMA — 3TO KOHCTPYKUWS, cocToswasi u3 AByx M Gonee crnoes
pasnYHbIX TENMOU3ONSALUMOHHBIX MaTepmarnos.

MOKPOBHLIN CNON — 3NEMEHT KOHCTPYKLMMW, YCTaHaBNMBAEMbIN MO HaPYXHOW MOBEPXHOCTM TEMNOBON M30MALUM AN
3aLLMTbl OT MEXaAHWNYECKUX MOBPEXAEHWUI U BO3AENCTBUS OKpY>KatoLei cpedbl.

Mapon3onAUMOHHBLIN CNOWM — 3JIeMEHT TEMOM3O0NALMOHHON KOHCTPYKUUKM obopydoBaHusA M TpybonpoBOgoB C
TEeMnepaTypon HwkKe TemnepaTtypbl OKpyXallwen cpedbl, NpeaoXpPaHsoWmMiA  TENNION3ONSAUNOHHBIM - CrIOM  OT
NPOHUKHOBEHUS B HETO MapoB BOAbl BCNEACTBUE Pa3HOCTM NapumanbHbiX AABMEHUA napa y XONo4HOW NOBEPXHOCTU U B
OKpYyatoLen cpeae.

MpenoxpaHUTenbHbLIA CROW — SMNEMEeHT Tennou3oNAUMOHHOM KOHCTPYKLMM, BXOAALWMIA, Kak NpaBuMo, B COCTaB
TENnNounsoNsALMOHHON KOHCTPYKUMM [OnA 0BopyaoBaHUA UM TPyGOMPOBOAOB C TemnepaTypoll MOBEPXHOCTU HUke
TEeMNepaTypbl OKpPYXaloLLei cpebl C Lienbio 3aLuUTbl NapoV30NALMOHHOIO CIos OT MEXaHUYECKMX NOBPEXOEHNN.

TemnepatypHble Aedopmauumnm — TernnoBOE paclIMpPEHUE UMK CXaTUe M30NMPYEMON MOBEPXHOCTM U 3NEMEHTOB
KOHCTPYKLMM MOZ, BO3LENCTBMEM U3MEHEHWUSI TEMNepaTypHbIX YCMOBUIA MPU MOHTaXe W 3KchnyaTauuu M3onupyemoro
obbekTa.



BblpaBHUBaOWMIA CrON — 3MEMEHT TENNOM30NSALNOHHON KOHCTPYKLMMW, BLINOMHAEMbIA U3 YNPYrUX PYNOHHbLIX WK
NUCTOBLIX MaTepuarnoB, YycTaHaBnMBaeTCs NOA MATKUA MOKPOBHLINM Crnoi (Hanpumep, U3 NaKoCTEKNoTKaHW) Ans
BblpaBHMBaHWSA (POPMbl MOBEPXHOCTU.

4 OBWME NONOXEHUA

4.1 Tennou3onAuMOHHAs KOHCTPYKUMSI OOrpkHa obecneuynBaTb HOPMATMBHBLIA  YPOBEHb  TEMMOBbIX MNOTEPb
obopygoBaHuem wu TpybonpoBosamu, GesonacHyi AOnA YenoBeka TemnepaTypy WX HapyXHbIX MNOBEPXHOCTEW,
Tpebyemble napameTpbl TENNOXONOA0HOCUTENSA MPU 3KCNyaTaumm.

4.2 KOHCTpyKUUKM TENSIOBOM M30MsALmMM TPyOonpoBoaoB 1 06opyaoBaHnst 40MKHbI OTBeYaTb TpeboBaHMAM:

- 3HepFOC-)q)CpeKTVIBHOCTVI — MMeTb onTumMmanbHOE COOTHOLUEHME MeXOYy CTOMMOCTbIO TENIoM30NALUNOHHOMN KOHCTPYKUUU "
CTOUMOCTbBHIO TENNOBbLIX NMNOTEPb Yepe3 N30NALNK B TEHEHNE pacvYeTHOro Cpoka aKcniyaTtaunum;

- OKCMMyaTauMoHHOW HAOEXHOCTU UM OOMNrOBEYHOCTU — BblASPXKMBATbL 6€3 CHUKEHMSI TernosallMTHbIX CBOWMCTB W
paspylleHusl aKcriyaTaluMoHHble, TemnepaTypHble, MeXaHUdYeckue, XVMUYeckue U Opyrue BO3OENCTBUSI B TeueHue
PaCcYeTHOro CpoKa 3KCMyaTauuu,

- Be3onacHOCTU NS OKpYXKatoLel cpedbl 1 06CMNYyXMBaIOLLIEro nepcoHana npu aKcnnyartaumu.
MaTepuarnbl, UCNONb3yeMble B TEMMOU3ONSALMOHHbLIX KOHCTPYKUUSIX, HE AOSMKHbI BbIOENSTH B NPOLECCe 3KCniyataumm
BpefHble, MoxapoonacHble W B3pbIBOOMNACHbIe, HEMPUSATHO MaxHyliMe BellecTBa B KONWYECTBaX, NPeBblLUaoLLmnX

npeaenbHO AoNyCTUMbIEe KOHLEHTPAaLWn, a Takxke 60ﬂe3HeTBOprIe 6aKTep|/||/|, BUPYCbI N rpm6|<14.

4.3 Mpu BbIBOpE MaTepuanos W U3LEnuiA, BXOOSALWMX B COCTaB TEMOM3ONALUMOHHBLIX KOHCTPYKUMI ANs1 NOBEPXHOCTeN ¢
NonoXuTenbHbIMU TeMnepatypamu TennoHocuTens (20 °C 1 Bbile), crneayeT yunuTbiBaTh cregytowme akTopbl:

- MECTOPAacnosoXeHne N3onupyemMoro o6bekTa;

- TemMnepaTypy U3onMpyemMoi NoBepxHOCTH;

- TeMrepaTypy oKpyxatoLlen cpeabl;

- TpeGoBaHUsi NoXapHo 6e30nacHOCTY;

- arpeccuBHOCTb OKpY>KatoLLiei Cpeabl MW BELLECTB, CoaepXKallMXcsl B U30rMpyeMblx 06bekTax;
- KOPPOSNOHHOE BO3AENCTBNE;

- MaTepvan NoBEPXHOCTA U3ONIUPYEMOTO OOBEKTA;

- AONYCTUMbIE Harpysku Ha U3onMpyemMyr NoBEepXHOCTb;

- Hanuune BUGPaLUM N YOapHLIX BO3AENCTBURA;

- Tpebyemylo ONrOBEYHOCTh TEMNON30NSALMOHHOM KOHCTPYKLUN;

- CaHUTapHo-TUrMeHnYeckmne TpeboBaHus;

- TemMnepaTtypy NpUMeHeHUs TENNON3O0AILIMOHHOIO MaTepuana,

- TENNONPOBOAHOCTL TEMMOU3ONALMOHHOIO MaTepuana;

- TemMnepaTtypHble AedopmaLmy N30NINPYEMbIX NOBEPXHOCTEN;

- KOHhUrypaLMio U pa3aMepbl N30NMPYEeMOl NMOBEPXHOCTY;

- YCINOBUS MOHTaXa (CTECHEHHOCTb, BLICOTHOCTb, CE30HHOCTL U Ap.).

TennousonsiuMoHHasi KOHCTPYKUMST TpyOGonpoBOAOB TEMSOBLIX ceTeil Nnoa3eMHol GeckaHanbHOM NPOKMadky [oMkHa
BblAepKuBaTb 6e3 paspyLleHus:

- BO3OENCTBUE IPYHTOBbIX BOA,;

- Harpy3ku OT Macchl BbILUENEXKALLEro rPyHTa U NPOXoAsiLEero TpaHenopTa.

Mpu BLIGOPE TEMNMON3ONAUMOHHBLIX MaTeEPUanoB N KOHCTPYKUUIA ANs MOBEPXHOCTEe ¢ TemnepaTypoi TennoHocutens 19
°C 1 HWXe U oTpuLaTENbHOM AOMONHUTENBHO crieayeT YyYUTbiBaTb OTHOCUTENBHYIO BNaXXHOCTb OKPYXXaloLLero Bo3ayxa,

a TakkKe BNa)KHOCTb U NaponpoHMLaemMoCTb TENMOn3onALMOHHOro Mmartepuana.

4.4 B cocTtaB KOHCTPYKUMM TEMNSIOBOW U30NAUMW ANsi NMOBEPXHOCTEN C MOMOXWUTENbHON TemnepaTypon B KadecTBe



obs3aTenbHbIX 311EMEHTOB AOMKHbI BXOANTH:
- TENNON30SIALMOHHbIV CII0N;

- NMOKPOBHBIV CI10M;

- 9NfleMeHTbI KpenneHus.

4.5 B coctaB KOHCTPYKUMM TEMMOBOM M30ONAUMM ONA NOBEPXHOCTEN C OTpUUATErbHOWM TemnepaTypon B KavecTBe
obs3aTenbHbIX 3NeMEHTOB AOMMKHbI BXOANTH:

- TeNNOu3onsILNOHHbIN CITON;
- NapoV30NALNOHHbIN CIOWN,;
- NMOKPOBHBLIW CIoW;

- 9NIEMEHTbI KpenneHus.

[Mapon3onsiuMoHHBIN Cron crieqyeT npefycmatpvBath Npyu TemnepaTtype U3onMpyemon NoBEPXHOCTU Huke 12 °C.
HeobxogMMocTb yCTponcTBa NapomsonsiLMOHHOIo criosi npu TemnepaType Beiwe 12 °C crnepyeT npegycMmatpusats Anst
obopynoBaHust 1 TpyboONpoBOAOB C TeMnepaTypoir HWxke TemMnepaTypbl OKpyXawlleh cpefbl, ecnu pacyeTHas
TeMnepaTtypa MU30nMpyemMoi MoBEPXHOCTU HWKe TemnepaTypbl “TOYKM pocbl” NMpU pacHeTHOM AaBfieHUUM N BRaXHOCTU
OKpY>KatoLLero Bo3ayxa.

HeobxoaMMOCTb YCTaHOBKM MapOU3O0SIALMOHHOIO Crost B KOHCTPYKLMM TEMNMOBOW M30NAUMM ANA NOBEPXHOCTeR ¢
NepeMeHHbIM TeMnepaTypHbIM  pexMmMoM (OT MNONOXMTENbHOW K oTpuuaTtenbHOM Temnepatype M HaoGopor)
onpeaensieTcs pacyeToM ANst UCKMHOYEHUsT HaKoMNeHNUs BRarn B TEMNON30NALMOHHOM KOHCTPYKLMK.

AHTUKOPPO3NOHHbIE NOKPLITUA N30NUPYEMON NMOBEPXHOCTU He BXOAAT B COCTaB TENOU3O0NALMOHHBLIX KOHCTPYKLUUNA.

4.6 B 3aBMCMMOCTM OT NPUMEHSIEMbIX KOHCTPYKTUBHBIX PELLUEHUIN B COCTaB KOHCTPYKLMN JOMONHUTENBHO MOTYT BXOAMUTD:
- BblpaBHMBAIOLLNIN CNOW;

- NpefoxXpaHUTENbLHbINA COW.

I'IpenoxpaHVlTeanbM criom cnenyet npegycmatpumBaTtb Mpu NMpuMeHeHUn MeTanimyeckoro noKPOBHOIO CrioA And
npeaoTBpalleHnsd noBpexaeHnd napon3oniaumMoHHbIX MmaTepuarnoB.

5 TPEBOBAHUA K MATEPUAINAM U KOHCTPYKLIMAM TENJIOBOW U30NALUU

5.1 B KOHCTpyKUMSX Tennounsonsauum obopyaoBaHusa 1 TpybonpoBoaoB ¢ TEMMNepaTypoli COAEePXKALLNXCS B HUX BELLECTB
B AvanasoHe ot 20 °C po 300°C pna Bcex cnocoboB npoknaakv, KpoMme OeckaHanbHOW, crneayeT NPUMEHSTb
TENNON30NISAILMOHHbIE MaTepuanbl U U3aenus ¢ NNoTHOCTbIo He Bonee 200 Kr/MS 1 KO3 PULMEHTOM TENNONPOBOAHOCTN
B CyXOM cOcCTOsiHMM He 6onee 0,06 B1/(MYK) npu cpegHen temnepatype 25 °C.

E,OI'IYCKQETCQ npuMeHeHue acbecToBbIX LWHYpOB ON1A unsonsauunm pr6OI'IDOBO,EI,OB YCNoBHbIM NpoxogoMm Ao 50 mMm
BKIMIOYUTESIBHO.

5.2 B kayecTBe MepBOro TEMSION3ONALMOHHOIO Crosi MHOIOCITOMHbLIX KOHCTPYKLMIA Tennousonsuun obopygoBaHua w
TpybonpoBoaoB C TemnepaTypamu cogepxawmxcs B Hux, Bewects B gnanasoHe ot 300 °C u bonee ponyckaetcs
NPUMEHATbL TENSIOU30MSALUMOHHbIE MaTepuanbl U M3genusa ¢ MnoTHocTblo He Gonee 350 Kr/mM> 1 Ko3chhULMEHTOM
TennonposoaHocTu npu cpegHen Temneparype 300 °C He 6onee 0,12 Bt/(MUK).

5.3 B kauecTBe BTOPOro U nocregyrowmx TENNOM3ONAUMOHHBIX CNOEB KOHCTPYKUUIA Tennovsonsaumm obopyaoBaHus v
TpybonpoBoaos ¢ TemnepaTypon cogepxatumxcs B HuX Bellects 300 °C n Bornee Ans Bcex cnocoboB NpoKnagku, Kpome
BeckaHanbHOM, CreayeT NPUMEHSITb TEMNON30MSLMOHHBIE MaTepuarbl U U3AENUs C NAOTHOCTLIO He Gonee 200 kr/m3 u
KoachduLmeHTOM TeNIONPOBOOHOCTU Npu cpeaHer TemnepaType 125 °C He 6onee 0,08 B1/(MUK).

5.4 [Ins TennounsonsunMoHHoOro crosi TpybonpoBOAOB C MOSIOXKUTENbHON TeMnepaTypon npu GeckaHanbHOM NpokKnaake
cnefyeTt NPUMEHsITb Matepuansl ¢ MNMOTHOCTbIO He Gonee 400 kr/m3 KoadphbULMEHTOM TennonpoBOAHOCTN He Bonee

0,07 B1/(MUK) npn Temnepatype Martepuana 25 °C 1 BnaxHOCTU, YKa3aHHON B COOTBETCTBYIOLLNX FOCYAapCTBEHHbIX
cTaHdapTax U TEXHUYECKNX YCITOBUSIX.

5.5 [Ina TennousonsiyMoHHOro crnosi obopynoBaHust U TpybONpOBOAOB C OTpULLATENbHBIMU TEMMNepaTypamu criegyet
NPUMEHSTb TEennonsonsALMOHHbIE MaTepuanbl M WM3Aenus C MNoTHOCTblo He 6Goree 200 ki/M3 M pacuyeTHoM
TENnonpoBOAHOCTLK B KOHCTpyKuun He 6onee 0,05 BT/(MUK) npn TemnepaTtype BewectB MuHyc 40 °C 1 Bbiwe U He
6onee 0,04 Bt/(MUK) — npn munyc 40 °C.



Mpu BbIGOPE MaTepuana TenIon3oNALMOHHOIO Crost MOBEPXHOCTU ¢ TeMnepaTypoi oT 19 o 0 °C crieayeT OTHOCUTb K
NOBEPXHOCTAM C oTpULlaTeNbHBLIMI TeMnepaTypamu.

5.6 Matepuansl, NpUMeHseMble B Ka4ecTBe TEMON30NALMOHHOMO U NMOKPOBHOIO CrOEB B COCTaBe TEMNON3ONALNOHHON
KOHCTPYKLUMM 060pyaoBaHna u Tpy6onpoBoaos, A0KHbI 6biTb CEPTUMDULMPOBaHLI (MMETb MTMIMEHNYECKOE 3aKITIOYEHME,
NoXapHbI cepTUUKAT, cepTUdUKaT COOTBETCTBUSA KayecTBa NpoayKLMn).

5.7 KoHCTpyKuma Tennosomn nsonsumm TpybonpoBogos npu beckaHanbHOW Npoknaake AomkHa obnagaTe NPOYHOCTLIO Ha
cxaTve He meHee 0,4 MMMa.

Mpn 6GeckaHanbHOM MpPOKMagKe TennoBbIX CeTel CcrnegyeT NpPeuMyLUecTBEHHO MPUMEHsTb npenBapuTenbHO
N30NMPOBaHHbIE B 3aBOACKMX YCIOBUSAX TPYObI C M30MALMEN U3 NeHononuypeTaHa B nonuatuneHoson obono4yke (FTOCT
30732) wnn apmoneHobeToHa C y4YeToM [AOMyCTUMOM TemnepaTypbl MPUMEHEHWS MaTepuanoB W TemnepaTypHOro
rpacpmka paboTbl TENMOBLIX CETEW.

MpvMeHeHMe 3acbiNHON M3oMnsAUMKU TPyGONPOBOAOB MNPV MOA3EMHON Npoknagke B KaHanax M GeckaHanbHO He
JonyckaeTcs.

5.8 Tlpn 6eckaHanbHOM npoknagke npeaBapuUTENbHO U30MMPOBaHHbIE  TpybompoBoabl C  u3onsumMen us
neHomnonuypetaHa B MONMITUNEHOBOM 0O0O0MoYke LOIMKHbI ObiTb CHabXeHbl CUCTEMOM AMCTaHUUOHHOIO KOHTPOMS
BNaXHOCTU U3onsauum,

5.9 He ponyckaeTcs npumeHsiTb acGecTocofepalline TennonsonsuuoHHble MaTepuarnsl Ansi KOHCTPYKUMIA TennoBoi
nsonaumum obopyaoBaHMsa U TpyGonNpoBOAOB C OTPULIATENBHBIMU TeMMepaTypaMy COAEPKaBLUMXCA B HUX BELLECTB U ANS
n3onaumMm TpybonpoBoAOB NOA3EMHON NPOKNAAKM B HEMPOXOAHLIX KaHanax.

5.10 I'Ipm Bbl60pe Tennon3onsAaunoOHHbIX MaTepuanoB U NMOKPOBHbIX CrioeB crieadyeTt yYuTbiBaTb CTOMKOCTb 3JIEMEHTOB
TENNon3onsiLMoHHON KOHCTPYKLUMN K XUMUYECKU arpeCCUBHbLIM (paKTOpaM 0pr>+<a+ou4e0| cpenbl, BKMK4Yasa BO3MOXHOE
BO3[elNCTBMNE BELLECTB, coaepxallunxca B U3onupyemom obbekTe.

He ponyckaeTcs npyMeHeHWe TeNNon3onsLMOHHBIX MaTepranos, cogepXallnx opraHM4eckme BeLLecTsa, AN U3onsaumm
KOHCTPYKUMIN 060pyaoBaHms n TpybonpoBoaoB, COAEKALUMX CUMBbHBIE OKUCMNTENW (KMAKUA KMCnopoa).

,D,J'Iﬂ mMeTann4yeckmnx I'IOKprTVIVI OOJDKHa npegycmaTpmuBaTtbCA aHTUKOPPO3MOHHaA 3alliunta Uuin BbI6VIpaTbCF| mMatepwuan,
He I'IO)J,Bep)KeHHbIVI BO3OENCTBUIO arpeCCVIBHO|7I cpeabl.

5.11 Ons oGopynoBaHust 1 TpybonpoBoaoB, NOABEpPralolLIMXCA yOapHbIM BO3AEACTBUAM UM BUOpaUMK, pekoMeHOyeTcs
MPUMEHSTb TENMOU3ONALMOHHBIE M3AENUS HA OCHOBE 6a3anbTOBOrO CYnepPTOHKOrO U ac6eCTOBOro BOMOKHA.

Ona o6bekToB, MnoaBepralwLMxcs BuOpauuMu, NpU MPUMEHEHWM LUTYKATYpHbIX 3alUMTHBLIX MOKPLITUA cnegyeT
npedycMaTpuBaTh OKMENKY LWTYKaTypPHOro 3aLMTHOMO NMOKPLITUSE C MOCHenyroLLein OKpackom.

5.12 Mpu NPoeKTUPOBAHUN OGBHEKTOB C NOBbILUEHHLIMU CAHUTaPHO-TUIMEHNYECKUMU TPeBOBaHUSIMU K COAepKaHUIo MNbinu
B BO3[yXe MOMELIEHUN B KOHCTPYKLMAX TENNousonsuum He [onyckaeTcsi NPUMeHeHUe martepuanoB, 3arpsi3HsoLIMX
BO3JYX B NMOMELLIEHUSIX.

[onyckaeTcs NnpuMeHeHNe TEMNMOM3ONSAUMOHHBIX U3OEeNNiA HA OCHOBE MUHepanbHon BaTbl Buga BMCT n BMT no TOCT
4640 c guameTpom BOJSIOKHA He Gonee 5 MKM wnNu M3genuin u3 cynepTOHKOrO CTEKNOBOMOKHa B oOKnagkax co Bcex
CTOPOH U3 CTEKINSHHOW UMW KpEeMHE3EeMHOM TKaHU U NOA repMEeTUYHBIM 3aLLMTHBIM NOKPLITUEM.

5.13 B KOHCTPYKUMSIX TENSIOBOWM W30MAUMM, NpeaHa3HauYeHHbIX [Onsi obecneveHunsi 3ajaHHoON TemnepaTypbl Ha
NOBEPXHOCTU M30NALMKN, B Ka4ECTBE NMOKPOBHOMO CrOSi PEKOMEHAYETCS NMPUMEHSATL MaTepuaribl CO CTeMNeHbld YepHOTb

He Hke 0,9 (C KO3 DULIMEHTOM N3NYyYeHUst He Huxe 5,0 BT/(MZqK4).

5.14 He pgonyckaetcs NpuMeHeHWe MeTannMyeckoro MOKPOBHOMO Crlosl MpW NofsemMHoi GeckaHanbHOW NpoKnagke u
npoknazgke Tpy6onpoBoaoB B HEMPOXOAHbIX KaHanax.

rlOKpOBHbII?I CIOM M3 TOHKONMCTOBOrO MeTanna ¢ Hapy>XHbIM NOJIMMEPHbLIM MNOKPbITUEM HE O0NYyCKaeTCA NMPUMEHATb B
MecTax, noaBep>KeHHbIX NpAMOMY BO3LENCTBUIO CONTHEYHbIX nyqeﬁ.

5.15 MoKpOoBHLIA crioi gonyckaeTcs He NpeaycMaTpuBaTh B TEMNMOM30NSALUMOHHBIX KOHCTPYKLMSIX Ha OCHOBE M34enuin us
BOJIOKHUCTbIX MaTepuasioB C NOKPbITUEM (K3LUMPOBAHHLIX) U3 antoMUHUEBON (DONbIU UNU CTEKNOTKaHM (CTEKSIoXosCTa,
CTEKIIOPOroXu) U BCMEHEHHOTO CUHTETUYECKOrO KaydyKka Ans U30nupyeMbiXx OBBHEKTOB, pacrnonoXeHHbIX B MOMELLEHUSIX,
TOHHEnNSIX, NoABanax u YepAaakax 3gaHui, 1 npy KaHanbHOW nNpoknanke Tpy6onpoBoaos.

5.16 Yucno cnoeeB nNapov3onsiLMOHHOrO MaTepuana B TEnIoU3ONsLMOHHbLIX KOHCTPYKUUMSX ONns obopyaoBaHust ©
TpyOONpPoBOAOB C OTpuLATENbHLIMU TeMMepaTypamMn CoAepXallUMxcs B HUX BELIECTB peKoMeHAyeTcs MpuMHUMaTh Mo
Tabnuue 1.

5.17 Tpn nNpUMeHeHUN TENSIOUIONALUMOHHBIX MaTepyarnioB M3 BCMNEHEHHbIX MOMMMEPOB C 3aKPbITLIMA NOpamu
HEOBGXOAUMOCTb MPUMEHEHUS NaPOU3ONSALMOHHOIO Crnosi AOSkHa ObiTb OBGOCHOBaHa pacyeToM. [pu MCKIYeHUu



Nnapou3onsaAUMOHHOro  CIos  criedyeTt npegycMatpmBatbh  repmMeTvsaumio  CTbIKOB  U3Jenui  martepuanamu, He
nponyckarLwmMmmn soadHble napbl.

5.18 TennousonsiuMoHHbIE KOHCTPYKLMM W3 maTepuanoB ¢ rpynnon roptodectn 3 u 4 He ponyckaetcs
npegycMaTpuBath ans o6opynoBaHus U Tpy6onpoBOAOB, PACMONOKEHHbIX:

a) B 34aHusiX; KpoMe 3a4aHui [V cTteneHn OrHeCcToMKOCTM, OOHOKBAPTUPHBIX XKUIbIX JOMOB M OXNaX4aeMbIX NOMELLEHU
XOINOAMMbHUKOB;

6) B HAPYXHbIX TEXHOJIOTMYECKUX YCTaHOBKaX, KpoOMe OTAesIbHO CToALlero O60pyﬂ,OBaHVIF|;

B) Ha 3cTakadax, ranepesix U B TOHHENAX MPU Hanuuum Kabenei unm TpyGOMNpPoOBOAOB, TPAHCMOPTUPYIOLWMX roptoune
BellecTea.

Mpw aTOM gonyckaeTcs NpUMEHEHUe ropoYvmx matepuanos rpynnsl '3 unn M4 ans:

- NAapon3onALMOHHOIo cros TOMNLWWHON He bonee 2 MM;

Tabnuua 1
Mapoun3onsuMoHHbIN MaTepuan TonwwuHa, || Yucno crioes Napom3onsALUMOHHOrO MaTepuana B
MM TENNON30MNALNOHHON KOHCTPYKLMM B 3aBUCUMOCTHU
OT TeMnepaTypbl U30NMPYEMOI NOBEPXHOCTM U
cpoka aKcnnyartauum
OT MuHyc 60 || OT MuHyC 61 go HWXEe MUHYC
po 19 °C MuHyc 100 °C 100 °C
8 12 net || 8 net 12 net 8 12
ner ner | net
MonunatuneHosas nneHka (FOCT 10354); nneHka 0,15-0,2 2 2 2 2 3 -
nonuenHMNGyTUpansHas kresawasa (FTOCT 9438);
nneHka nonvatune Hosas TepmoycagoyHas (FOCT 0,21-0,3 |1 2 2 2 2 3
25951) 03105 |1 |1 : 1 2 |2
®donbra amomuHneBas (FTOCT 618) 0,06-0,1 |1 2 2 2 2 2
Uson (TOCT 10296) 2 1 2 2 2 2 2
Py6epouna (FTOCT 10923) 1 3 - - - - -
1,5 2 3 3 - - -
MpymeyaHus
1 JonyckaeTcs npuMeHeHne apyrmx matepuanos, obecneynBatoLLmx YpoBEHb CONPOTUBIEHUS MAPONPOHULIAHMUIO He
HXXe, 4eM Yy NpUBEAEHHbIX B Tabnuue.
2 [ina maTepuarnoB € 3aKpbiTON NOPUCTOCTLI, MMEIOLLUX KO3hbduumneHT naponpoHuuaemoctn meHee 0,1
mr/(myuyrlla), Bo Bcex criyyqasx NpUHMMAeTCsl OAMH Napou30NsIMMOHHBIA CrOWN.

- C10s1 OKpacKu N NeHKM TomnwmHon He 6onee 0,4 MM;

- MOKPOBHOrO Crnosi TPybONpOBOAOB, PACMOMOXEHHbIX B TEXHNYECKMX MOABANbHbLIX 3TaXaxX WU NOAMOMbsX C BbIXOAOM
TONbKO Hapyxy B 3gaHuax 1 u |l cTteneHen OrHeCTOMKOCTM NPV YCTPOWCTBE BCTABOK AMMHOM 3 M U3 HEroproumx
maTepuanoB He 6onee yem yepes 30 M OnuHBI TPYOONPOBOAA;

- TEMnMnounsonauMOHHOIO CMos U3 3alIMBOYHOrO MNeHononvypetaHa npyu MOKPOBHOM Crioe M3 OLMHKOBaHHOM cTanu B
HaPYXHbIX TEXHOJIOTMYECKMNX YCTaHOBKaX U TOHHENAX.

MokpoBHbIA crnon u3 cnaboroproynx matepuanos rpynn 1 1 2, npuMeHseMbIX ONS HapPYXHbIX TEXHONOrMYeCcKnx
YCTaHOBOK BLICOTOIN 6 M 1 Bonee, 4OMmKeH OblTb HA OCHOBE TKaHW U3 MUHEPAribHOTO MUK CTEKIISHHOIO BOSOKHA.

5.19 Tennosas usonsauusa TpybonpoBOAOB M 000PYAOBaHMS OOMKHA COOTBETCTBOBAThb TPebGOBaHMAM 6e30nacHOCTU m
3aLLMThl OKpYXKatoLLen cpefbl.

Ons TpybGonpoBoAOB HAO3eMHOW MPOKMagKM Mpu NPUMEHEHUM TEMSOU3OMSALUMOHHBIX KOHCTPYKUMIA W3  FOPHOYMNX
maTepuanos rpynn '3 u M4 cneayeT npegycmatpuBaTthb:

- BCTaBKM AMIMHON 3 M M3 HEropr4mx Matepmanos He bornee 4yem Yyepes 100 M gnuHbl Tpybonporoaa;

- YyYacTKm Tennoun3onAauMOHHbIX KOHCprKLI.VII;I M3 HEropruvMx MaTepuanoB Ha pacCToaHUM He MmeHee 5 M oT



TEXHOJ1I0M’M4YeCKnxX yCTaHOBOK, coepXallnx roproymne rasbl U XXMOKOCTU.

Mpn nepeceyeHnn TPYGONPOBOAOM MPOTMBOMNOXAPHOW Nperpadbl creayeT nNpedycMaTpuBaTh TENnousonsiLUOHHbIE
KOHCTPYKLMM 13 HEFOPHOYMX MaTepuarnos B npegdenax pasMepa npoTUBONOXapHOW nperpagb.

MpY NPUMEHEHNN KOHCTPYKLMIA TEMSONPOBOAOR B TEMOBOM M30SALMKN U3 TOpHOYMX MaTepuanoB B Heroptoyein obonovke
[OMycKaeTcs He AenaTtb NPOTUBOMOXKaPHbIE BCTABKM.

TpeboBaHua Kk noxapHoni 6e30nacHOCTM Tennou3onsaUMOHHBIX KOHCTPYKUMIA TpybonpoBOAOB TeMmoBbIX ceTen
npueegeHsbl B CHulM 41-02.

5.20 Ons anemeHToB obopyaoBaHMs W Tpyb6onpoBodoB, Tpebylolmx B mpouecce 3aKcniyaTaLMy CUCTEMATUYECKOro
HabnoaeHus, crneayeTt npegycMmaTpusaTte C60pHO-pa3bopHbIE CbEMHbIE TEMMNOM30NALUMOHHBLIE KOHCTPYKLMN.

CbeMHble TENMOM3ONAUMOHHBIE KOHCTPYKUMM OOMKHBI NPUMEHSATLCS ANS M30MAUMM FOKOB, (hriaHLEBbIX COEAUHEHU,
apmaTypbl, CanbHUKOBBLIX U CUIbGOHHBIX KOMMNEHCAaTOPOB TPYOONPOBOAOB, a Takke B MecTax U3MepeHuin U NpoBeEpKU
COCTOSIHUSI U30MTMPYEMBbIX MOBEPXHOCTEN.

5.21 UN3genua n3 MuHepanbHOM W CTEKNSIHHOW BaTbl, MPUMEHSIEMblE B Ka4yecTBe TeMroU3oNnsUMOHHOrO crnos Ans
Tpy60onpoBOAOB NOA3EMHOIN KaHANbHOWM NPOKMaaKM, AOMKHbI ObITb MMAPOHO6U3MPOBAHbI.

He OonyckaeTca npuMeHeHune Tenon3onAUlMOHHbIX MaTepmnanoB, NOABEPXEHHbIX OAECTPYKLUUN Npu B3aUMOAENCTBUN C
Bnarom (MaCTI/I‘-lHaﬂ n3onauuna, nsgernna Nn3BeCTKkoBo-KpemMHe3eMUcCTble, NepiMToueMeHTHbIe U COBeJ’WITOBbIe).

6 MPOEKTMPOBAHUE TEMNOBOW U30N5ALUN
6.1 OnpenernexHne TONLMHbI TEMMNON3OMNALMOHHOIO Cos Mo HOPMUPOBAHHON NMOTHOCTU TEMMOBOroO NOTOKa.

6.1.1 Hopwmbl nNnOTHOCTM TEnnOBOrO MNOTOKA Yepe3 M30SIMPOBAHHYIO MOBEPXHOCTb OOBLEKTOB, PacnoOnOXeHHbIX B
EBponevickom pernoHe Poccun, cnegyet npuHMMaTh He 6onee ykasaHHbIX:

ansa obopyaosaHusa 1 TpPyOONpPOBOAOB C NONOXUTENBHBIMU TEMNEPATYPAMU, PACMNONOXEHHbIX:
- Ha OTKPbITOM BO3Ayxe — no Tabnuuam 2 u 3;

- B nomMeLleHnn — no Tabnuuam 4 n 5;

. onsa obopyaoBaHua u TpybonpoBOAOB € OTpUUATENbHBIMU TEMNepaTypamMu, pacnofioXXeHHbIX:
- Ha OTKPbITOM BO34yXe — Nno Tabnuue 6;

- B MOMeLeHun — no Tabnuue 7,

NPy NPOKIaaKe B HEMNPOXOAHbLIX KaHanax:

- anst Tpy6onpoBoaoB ABYXTPYOHbIX BOASIHBIX TEMMNOBbLIX ceTel — no Tabnuuam 8 1 9;

- And naponpoBoAoB C KOHAeHcaTonposodamMu npu mnx COBMECTHOM npokragke B HENPoOXoAHbIX KaHanax — no Ta6nmu,e
10;

Onsa TpybonpoBoAoB ABYXTPYOHbIX BOASHLIX TEMMOBLIX CETEN Npu GeckaHanbHOM npoknagke — no tTabnvuam 11, 12.

Mpy NpPOEKTUPOBaHUN TEMSOBOM WU3OMALMM ANl TEXHONOTUYECKUX TPyGONpPOBOAOB, NPOKMadblBAaEMbIX B KaHamax W
BeckaHanbHO, HOPMbI NMIIOTHOCTM TEMNIOBOrO NOTOKa creayeT NPUHUMATL Kak Anst Tpy6onpoBoaoB, NpoKnaabiBaeMbIxX Ha
OTKpbITOM BO3AYXeE.

6.1.2 MMpn pacnonoxeHUn U3onmMpyembix o6bEKTOB B APYIMX perMoHax CTpaHbl credyeT npuMeHaTb KoadhduumeHT K,
YUUTLIBaIOWNIA N3MEHEHNE CTOMMOCTU TEMMOTbl B 3aBUCMMOCTU OT paiioHa CTpouTenbcTBa M crnocoba npoknagku
TpybonpoBoaa (MecTa ycTaHOBKM 060pya0oBaHUs):

- HOPMbI MMNOTHOCTU TEMFOBOrO MOTOKA [rsl MIIOCKOM MOBEPXHOCTU U LIMIMMHOPUYECKON MOBEPXHOCTU C YCMOBHbLIM
npoxonom Gonee 1400 mm g9 onpeaensitotes no hopmyne

q'®4 = -quK, (1)

- HOpPMbI MAOTHOCTU TEMNSIOBOro MoToka AMA UMNMHAPUYECKON MOBEPXHOCTU YCMOBHbIM npoxogom 1400 MM 1M MeHee
onpegensitoTca no gopmyne

q'®d = quK, (2)

rae q — HopmmpoBaHHada NoBepPXHOCTHaA NNOTHOCTb TennoBOro NoToka, BT/MZ. npuHMMaemad no Tabnuuam 2-7;



g) — HOPMMPOBAaHHaA NUHENHas NMOTHOCTb TEMMOBOro MOToka (Ha 1 M ANWHBbI UMAMHAPUYECKOro 06bekTa), Bt/m2,
npuMHUMaemas no Tabnuuyam 2—12.

KoacbduumeHT K, yuntbiBatowwmin M3aMeHeHne CTOMMOCTM TennoTbl U TENNOU3ONSLUMOHHOM KOHCTPYKUUM B 3aBUCMMOCTHU
OT paioHa cTpouTenbCTBa M crnocoba npoknagku TpybonpoBoga (MecTa ycTaHOBKM 0OO0OpygoBaHus), cnegyet
npuHUMaTh no Tabnuue 13.

Tabnvua 2 — Hopmbl NAOTHOCTM TEMMOBOrO MOTOKA OOOpPYAOBaHMS W TpybONpOBOAOB C  NOMOXMTEMbHBIMU
Temnepartypamu npu pacnosioXeHUn Ha OTKPLITOM BO3yXe U uncne Yacos paboTsl 6onee 5000

YcnosHbI npoxof Tpybonposoaa, MM || Temnepatypa TennoHocutens, °C

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

[noTHOCTb TennoBoro 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 (131 |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 1021 (|38 (|55 |[74 |93 | 114 | 136|159 || 183 |.208 || 235 [ 263
150 11123 (42 |61 |[80 | 101 (132|156 |[182 209 |[238 | 267 [ 298
200 14128 (|50 (|72 |95 | 119 (154 182|212 242 ||[274 | 308 [ 343
250 1633 (|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 22145 ||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 2754 |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 34167 || 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 47191 [ 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 n nnockne NOBEPXHOCTU MnoTHoCTb TENNOBOro noToka, BT/m2

1527 (41 (54 |[66 |77 (89 | 100|110 134 |[153 [ 174 [ 192
MpumeyaHue —vﬂpomemyTquue 3Ha4YeHWs HOPM MIOTHOCTU TEMMOBOrO NOTOKAa CresyeT onpeaensiTh
WHTepnonsiLuen.

Tabnuua 3 — HopMbl NNOTHOCTM TEennoBOro MoToka obopygoBaHWs W TpyOoOMpoBOOAOB C  MNOSNOXKUTENbHBLIMU
TemnepaTtypamu Npu pacnosioXeHnn Ha OTKPbITOM Bo3ayxe u vyucne vyacoB padoTsl 5000 n meHee

YcnoHbI npoxo Tpybonposogda, MM || Temnepartypa TennoHocutens, °C

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




MnoTHocTb Tennosoro notoka, 8 T/m
15 4 |[10 (18 |28 |38 |49 |61 |74 |87 [ 102|117 | 133 | 150
20 5 11 121 |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 22144 |76 (106 || 138 || 184 || 220 || 258 || 297 || 338 || 380 |[424 (469
350 2754 (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 3365 (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 4282 [ 135|185 ||235 || 285 || 338 || 391 || 447 || 504 || 563 || 624 | 686
700 471191 |1 150 (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 noBepxHOCTH MnoTHOCTL TennoBoro notoka, Bt/m2

19|35 (|54 (|70 |[85 |99 (112 125|141 (158 |[174 | 191 | 205

MprmeydaHue — MNpomexXyToUHble 3HaYeHUA HOPM NITOTHOCTM TEMMOBOro NoToKa cneayeT onpeaensrb
NMHTepnonsumen.

Tabnuvua 4 — HopMbl MNOTHOCTM TEMNOBOrO NOTOKa AN 06OpyaoBaHUst U TpyOGOMPOBOAOB C MOMOXUTENBHBIMU
TemnepaTtypamu npv pacnosioXeHnn B NOMeLLeEHUN 1 Yncre YacoB paboTtel 6onee 5000

YcnosHbIM npoxof Tpybonposoaa, MM TemnepaTtypa TennoHocutens, °C

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

[1noTHOCTb TenmnoBoro 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 1226 (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 18 138 |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 |[249 [ 281 | 318 | 357 | 396
350 3366 (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 (196 (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 1 nnockmne NnoBepxHOCTH MnoTHOCTb TENMOBOrO NOTOKA, BT/M2

23 |41 |56 (|69 (82 |94 (106 ||118 | 130 || 141 | 153 | 165
MpumeyaHue — MNpoMeXyTOUHbIE 3HAYEHNS1 HOPM MMOTHOCTM TEMMOBOrO NOTOKA CrieayeT onpeaensTb
NHTepnonsunen.

Tabrnmua 5 — HopMbl MAOTHOCTM TEMSIOBOrO MOTOKa AnA obopydoBaHWst U TpyOOMpPOBOAOB C MOMOXUTENBHBIMU
TeMnepaTtypamm Npy pacnonoXeHnn B NOMELLEHNN 1 Yuchne YacoB paboTbl 6000 n meHee

YcnoBHbI npoxog Tpybonpoeoaa, Mm TemnepaTtypa TennoHocutens, oC

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

[MnoTHoCTL TennoBoro noTtoka, 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 (132 |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 (180 ||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 58 114 164 |[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 nnockne NOBEPXHOCTU MnoTHocTb Tennoeoro noToka, Bt/m2

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

I'Ipwmeanme - HPOMe)KyTOLIHbIe 3Ha4YeHnA HOPM MIMOTHOCTW TENJ10BOro NOTOKa criefyeT onpefendaTtb VIHTepI'IOJ'IFlLI,VIeVI.

Tabnuua 6 — Hopmbl NNOTHOCTM TENnoBOrOo noTtoka Anst obopygoBaHus U TpyGOMpPOBOAOB C OTpMUATENbHBIMM
TemnepaTypamu npv pacnosioXeHNn Ha OTKPbLITOM BO3AyXe

YCnoBHbIN Npoxof, Temnepatypa TennoHocutens, °C
TPYBOnpoBOAa, M 0 | MUHyC || MUHYC || MUHYC || MUHYC || MUHYC || MUHYC || MMHYC || MUHYC || MUHYC |[ MUHYC
10 20 40 60 80 100 120 140 160 180

MnoTHocTL Tennosoro notoka, B1/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 77 9 11 13 15 17 18 20 22 23
128 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 1112 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 v nnockne MnoTHOCTE TennoBoro notoka, Br/m2
NOBEPXHOCTU

11112 12 13 13 14 15 15 16 17 17
MpvmevaHue —vl'lpome»(yTquue 3HaYeHNs HOPM NMOTHOCTM TEMMOBOrO NOTOKA CreayeT onpeaensTs
UHTepnonsuuen.

Tabnuua 7 — Hopmbl NnOTHOCTM TEMMOBOro noToka Aanst obopygoBaHust 1 TpyboOnNpoBOAOB C OTpuUUATENbHBIMA
TeMnepaTypamu npy pacrnonoXeHnn B NOMeLLEHUN

YCnoBHbIN NPOXO4 TemnepaTtypa TennoHocutens, °C
Tpybonposoaa, Mm

0 | MUHYC || MUHYC || MUHYC || MUHYC || MUHYC || MUHYC || MMHYC || MUHYC || MUHYC |[ MUHYC
10 20 40 60 80 100 120 140 160 180

MnoTHOCTL TennoBoro noTtoka, Bt/m

20 5 |6 6 7 9 10 12 14 15 16 18




28 6 (7 7 8 10 11 12 14 16 17 20
40 77 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 1213 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 v nnockue MnoTHoCTh Tennoeoro notoka. Bt/m2
NOBEPXHOCTU

15( 16 16 16 16 16 17 17 18 18 18
I'Ipmmeanme —vl'lpomemyTquble 3Ha4YeHNAa HOPM NITOTHOCTU TENJ10BOro NoToKa crieyeT onpefendrtb
UHTEpRONSALVEN.

Ta6bnuua 8 — HopMbl NNOTHOCTM TEMMOBOrO NOTOKA AN TPY6OoNpoBoAoB ABYXTPYBHbLIX BOAAHbLIX CETEN NpU NMoa3eMHONM
KaHanbHOM NPOKIaaKe U NPOAOIKMTENBHOCTU paboTsl B roa 6onee 50004

YcnoBHbIM Npoxof Tpybonposoaa, Mm || CpegHerogoBas TeMmnepaTtypa TennoHocmTens (nogawwmin/obpaTHeiin), oC
65/50 90/50 110/50
CymmapHasi IMHenHas NioTHOCTL TENIOBOrO NOToKa, 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

460 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
MpumevaHusa

1 PacueTHble cpeHerofoBble TeMNepaTypbl BOObl B BOASHbIX TeNNoBbIx ceTsix 65/50, 90/50 u 110/50 oC

COOTBETCTBYHOT TeMnepaTtypHbiM rpacdukam 95-70, 150-70 n 180-70 °C.
2 MNMpOMEXYTOUHBbIE 3HAYEHUSI HOPM MIIOTHOCTU TEMJIOBOrO NOTOKa CneayeT OnpeaensiTe MHTEpPnonsiunen.

Tabnuua 9 —HopMbl NAIOTHOCTU TEMMOBOrO MOTOKA ANt TPYOONpoBOA0B ABYXTPYOHBIX BOASHbLIX CeTel Mpy NoL3eMHO
KaHarbHoW Npoknazke v NpofomkuTensHocTu pabotsl B rog 5000 4 n MeHee.

YcnosHbIi npoxop, Tpybonposoaa, mm || CpegHerogosas TemnepaTtypa TennoHocuTens (nogatowmii/obpartuelin), oC
65/50 90/50 110/50
CymMapHasi TMHenHasa NNoTHOCTL TEMNMOBOro NoToka, B1/m

25 21 26 31

32 24 29 33

40 25 31 35

50 29 34 39

65 32 39 45

80 35 42 48

100 39 47 53

125 44 53 60

150 49 59 66

200 60 71 81

250 71 83 94

300 81 94 105

350 89 105 118

400 98 115 128

450 107 125 140

500 118 137 152

600 134 156 174

700 151 175 194

800 168 195 216

900 186 216 239

1000 203 234 261

1200 239 277 305

1400 273 316 349

MpumeyvaHue — CM. npuMeyaHus Kk Tabnuue 8.




Tabrnmua 10 — Hopmbl NMNOTHOCTM TEMMOBOTO MOTOKA 4Yepe3 MNOBEPXHOCTb M30MAUMM  NaponpoBodoB C
KOHZeHcaTonpoBoAaMm Npyu UX COBMECTHOM NPOKNazke B HEMPOXOoAHbIX kaHanax
YCnoBHbIn Mapo- || Kok- Mapo- || KoH- Mapo- || Kon- Mapo- || KoH- Mapo- || Kok- Mapo- || KoH-
npoxop npo- || AeHca- | Npo- | AeHca- | npo- || AeHca- | npo- || AeHca- | npo- || AeHca- || npo- || AeHca-
Tpybonposoaos, | Boa | Tonpo- ||Bog || Tonpo- |Boa || Tonpo- | Bog || Tonpo- |[Bog || Tonpo- |Boa || Tonpo-
MM BO BOL4 BOA BOA, BOZ, BOA
PacyeTHasi Temnepatypa TennoHocuTens, oC
115 100 1SO | 100 200 100 2SO |/ 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
66 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 - - —e -
MpumeyaHue — MNpoMexyTOYHbIE 3HAYEHWSI HOPM NIOTHOCTM TEMIOBOIO NOTOKA CreayeT ONpeaensaTs MHTEPonsLUMe.

Tabnuua 11 — Hopmbl NNOTHOCTM TENMOBOIO NOTOKa A0s1 TPyO6ONpOBOAOB ABYXTPYOHBLIX BOAAHBLIX CETEN NPW NOA3EMHON
BeckaHanbHOM Npoknagke U NPoAoXUTEeNbHOCTN paboTbl B rod 601ee50004

YcnoBHbI Npoxof Tpybonposoaa, Mm || CpeaHerogoBasi TeMnepartypa TenfioHocuTens (nogatowmin/obpatHein), °C
65/50 90/50 110/50
CymMapHas nMHelHas NNoTHOCTb TEMOBOro NOToka, B1/m

25 27 32 36

32 29 35 39

40 31 37 42

50 35 41 47

65 41 49 54

80 45 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
MpumeyaHue — Cm. npumevaHus k Tabnuue 8.

Tabnuua 12 — Hopmbl NNOTHOCTM TENOBOro NOToka Ansa TpybonpoBoAOB ABYXTPYOHbLIX OAETbIX CeTel Npu noa3emMHOM
BeckaHanbHOM NpoKIagke u NpoaosKMTENbHOCTU paboTel B rog 6onee 5000 4 n meHee

YcnoBHbI Nnpoxof Tpybonposoaa, mm || CpeaHerogoBas TeMmnepartypa TennoHocuTtensa (nogatwmn/obpatHein), °C
65/50 90/50 110/50
CyMMmapHas NMHeHas NNOTHOCTb TENMOBOro NoToka, B1/m
25 30 35 40
32 32 38 43
40 35 41 47
50 40 47 53
65 46 55 60
80 51 60 66
100 57 67 74
125 65 76 84
150 74 86 94
200 93 107 117
250 110 125 138
300 126 144 157
350 140 162 177
400 156 177 194
450 172 196 213
500 189 214 232
600 219 249 269
700 147 290 302




800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567

MpumeyaHue — CM. npumedaHns kK Tabnuue 8.

6.1.3 PacyeTHble XapakTePUCTUKX TEMMOU3ONALIMOHHBIX MaTepuanoB W u3Oenuit, NPUMEHSAEeMbIX ANA M30nALUK
o6opynoBaHna 1 TpyGONpOBOAOB HaA3EMHOM U MOA3EMHOW MPOKNAAoK, CreayeT NpUHMMaTb C Y4€TOM MIOTHOCTU B
KOHCTPYKLU, BMAXHOCTU B YCINOBUSIX SKCMIyaTaLmu, LUBOB U BIIMSIHAS MOCTMKOB XOJI0Aa 31eMEHTOB KpenmeHusi.

KOS(*)CbI/ILI,I/IeHT TenSIoNPOBOAHOCTU YNITOTHAIOLWNXCA MaTtepuarnos Npy oNTUMarbHON MMTOTHOCTU B KOHCTPYKLMK criefyeTt
npMHMUMaTb MO AOaHHbIM CepTVI(i)VIKaLI,I/IOHHbIX MCMbITAHUA WM MO [aHHbIM, NPUBELEHHbIM B Ceoge npaBuJ1 Ha

NPOeKTUPOBAHMWE TENOBOIN U3ONALUM.

Tabnuua 13 — KoadhduumeHT K, yunTbiBAOWUA WN3MEHEHWE CTOMMOCTM TEennoTbl B 3aBUCUMOCTM OT panoHa

CTpouTenbCcTBa U cnocoba npokKnagku TDY6OHDOBO,EIG (MeCTa YCTaHOBKMK o6opy,£|,OBava)

PaiioH cTpouTenscTsa

Cnoco6 npoknaaky oGopyaoBaHus 1 mecTopacronoxeHve o6opyaoBaHus

Ha OTKPbITOM B MOMeLLEHNN, B HENPOXOAHOM GeckaHanbHbIN
BO3Jyxe TOHHere KaHane
EBponetickue panioHbl 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
3anagHas Cubupb 0,98 0,98 0,95 0,94
BocTtouHas Cubvpb 0,98 0,98 0,95 0,94
HansHuin Boctok 0,96 0,96 0,92 0,9
PainoHbl KpariHero Cesepa n 0,96 0,96 0,92 0,9
NpUpaBHEHHbBIE K HAM

6.1.4 [pu 6GeckaHanbHOW nNpoKnagke TpybonpoBOAOB TENsonpoBOAHOCTL OCHOBHOMO Crosi TEMnov3oNALMOHHOM
KOHCTPYKLMK A, onpeaensieTcs no goopmMyne

e = UK, (3)

rae A,, — TENonNpoOBOAHOCTb CyXOro MaTepuana ocHoBHoro crosl, B1/(MUK);

K- KOGC*)CbVILlMeHT, y‘-MTbIBa}OLLI,VIVI yBenmyeHue 1ennonpoBoOgHOCTU OT yBIaXXHEHUd, anmeaeMbnh B 3aBUCMMOCTU OT
BUOa Tenion3oiaUMoOHHOro MmaTtepuasa v tina rpyHta no Tabnuue 14.

Tabnuuya 14

MaTepman TENON30NTALMOHHOIO CrnoA

KoahdpuumeHT ysnaxHeHusa K

Tun rpyHTa no FOCT 25100

ManoBnaxHblit BnaxHbin HacsblLeHHbIN BoAON
MeHononnypetam 1,0 1,0 1,0
ApmonemobeToH 1,05 1,05 1,1
MeHononuvepmnHepan 1,05 1,05 11

6.1.5 3a pacyeTHyl0 TemnepaTypy OKpyxatoLen cpeabl NpU pacyeTax No HOPMUPOBAHHOM MNAOTHOCTU TEMMOBOro NOTOKa

crnepnyet npuHMMaThb:

a) A5Ns1 U30NUPYEMBIX MOBEPXHOCTEN, PaCOSNOXKEHHbIX HA OTKPbITOM BO34yXe:

- ANs TexHonormyeckoro o6opynoBaHus U TpybonpoBoaoB — CPeaHIolo 3a rog;




- ANa TpyGonpoBOAOB TENMOBbIX CeTel NPU KpyrinoroanyHoi paboTte — cpefHioto 3a rog;

- Ans TpyGonpoBoOoB TeMnoBbIX ceTei, paboTalolmnx ToNbko B OTONUTENBLHLIA Mepuon, — CPeAHIo 3a nepuon co
CpefHEeCcyTO4HON TeMnepaTypor Hapy>kHoro Bosgyxa 8 °C un Huxe;

6) Ansa n3onupyembix NOBEPXHOCTEN, PACMONOXEHHbIX B nomMelleHun, —20 °C;
B) 4ns TpybonpoBoaos, pacnonoXeHHbIx B TOHHenNAX, — 40 °C;

r) 4ns NOA3eMHON MPOKNadkM B KaHanax unv npu GeckaHanbHOW npoknaake TpPybonpoBoAOB — CpeaHio 3a rof
TemnepaTypy rpyHTa Ha riybuHe 3anoxeHus ocu TpybonpoBoaa.

Mpu BenuumHe 3arnybrneHMs BepxHeW 4YacTu MepekpbiTUs KaHana (Mpu Mpoknagke B KaHanax) wunm Bepxa
TENNON3O0NALMOHHON KOHCTPYKUMM TpybonpoBoga (nNpyn GeckaHanbHowm npoknagke) 0,7 M M MeHee 3a pacyeTHyH
TeMNepaTypy OKPYXXAaKLLen Cpedbl OOIDKHA MPUMHUMATBCS Ta Xe TemnepaTypa HapyXHOro BO3Ayxa, 4TO M npu
Ha43eMHOWN npoknagke.

6.1.6 PacuyeTHyil0 TemnepaTtypy TenioHOCUTENs TexHonormdeckoro oGopynoBaHus W TpyGonpoBOAOB creayeTt
MPUHMMATbL B COOTBETCTBUM C 3ajaHUEM Ha MpPOoeKTUpoBaHue.

Ans TpybonpoBoaoB TENSOBLIX CETEN 3a pacYeTHYI0 TEMNepaTypy TENNOHOCUTENS NPUHUMAIOT:
a) Ans BOOSHbIX TENMOBbIX CETEMN:

Ons nogatollero Tpy6onpoBoda npu NOCTOSIHHOM TeMnepaType CETEBOM BOAbl U KOMUYECTBEHHOM PErynupoBaHun —
MaKcMMarbHyo TeMnepaTypy TenroHocUTens;

Onsa nofatowero Tpybonposoga Npu NepemMeHHOn TemnepaType CeTeBON BOAbl U KAYECTBEHHOM perynMpoBaHMn — B
COOTBETCTBUU C Tabnuuen 15;

ansa obpatHbIX TPy6onNpoBOAOB BOASAHbLIX TeNnoBbIxX ceTert — 50 °C:

Tabnuua 15
TemnepaTypHble pexunmMbl BOASHLIX TeNNoBbIx ceTen, °C 95-70 150-70 180-70
PacuyeTHas TemnepaTypa TennoHocuTens ty, °C 65 90 110

6) Ans napoBbiX ceTeil — MakcumarnbHylo TemrepaTypy nNapa, CpedHiol Mo AfIMHe paccMaTpyMBaeMoro y4yacTka
naponposoaa;

B) ONS KOHOEHCATHbIX CETEeA N CeTen ropsidero BOAOCHADXKEHWs — MaKkCUManbHYyK TemnepaTypy KOoHAeHcaTa wunm
ropsiden Boabl.

6.1.7 Mpun onpegeneHun TemnepaTypbl rpyHTa B TeMnepaTypHOM Mofie noAdsemMHoro TpyGonposoda TennoBbIX ceTel
Temneparypy TennoHocuTens cregyeT NpuHUMaTh:

ANs BOASAHbIX TEMMoBbIX CeTel — Mo TemrepaTypHOMY rpadviky PerynmpoBaHust Npu cpegHeMecsiHon TemnepaTtype
Hapy>XHOro BO3Ayxa pacvyeTHOro MecsLa;

[NS NapoBbIX CETeW — MakCUMarnbHy TeMnepaTypy napa B paccMaTpMBaeMoOM MeCTe NaponpoBoAa (C y4eTOM naaeHus
TemnepaTypbl Napa no AfnMHe TpyGonpoBoaa);

ONS KOHOEHCATHBIX CETEN U ceTel ropsyero Bo4oCHabXeHNA — MakcumarnbHyto TemnepaTypy KOHAeHcaTa Uinv Boabl.
6.2 OnpegeneHne TONLWMHbI N301AUMN NO 3a4aHHON BENUYMHE TENOBOIO NOTOKA.

PacuyeTHble napameTpbl NPMHMMALIOT B cooTBeTCTBUM C 6.1.5 1 6.1.6.

Mpw onpegeneHnn TONLWMHBLI TENIIOBOM U30MSLMU CrieQyeT yunTbiBaTb BNUSHME OMNOp TpyObonpoBOooB 1 060pyaOBaHUSA.

6.3 Onpegenenve TOMNLMHbI TEMNMOBOA M30NSILMM MO 3aJaHHON BenUYMHE OXnaxaeHusi (HarpeBaHusl) BeLecTBa,
COXpaHSAEMOro B eMKOCTSIX B Te4eHne onpeaeneHHoro BpeMeHu.,

PacueTHylo TemnepaTypy OKpyxalollero Bo3ayxa crieayeT NpuHUMMaTb [Ons oGopydoBaHus WM TpyGomnpoBodoB,
PACMONOXEHHbIX HA OTKPLITOM BO3AyXe:

- 4anga I'IOBerHOCTeVI C nNOonNoXutenbHbIMU TEMI‘IepaTypaMM — CpeaHor Haunbonee XOJ’IOAHOVI NATUOHEBKN C
obecnevyeHHocTbio 0,92;

- Ans NoBepxXHOCTEN C oTpuuaTenbHbIMU TeMnepaTtypamMmu BelwlecCTB — CpPedHI MakCUMaribHYH Hanbonee XKapkoro



mMecdua,

- ONsi NOBEPXHOCTEN, PacnoNioXXeHHbIX B MOMELLEeHWN, — B COOTBETCTBUM C 3aaHWeM Ha MpoekTUpoBaHue, a npu
OTCYTCTBUM AaHHbIX O TeMnepaTtype okpyxatoLlero sosgyxa — 20 °C.

PaC‘-IETHyI-O TemMmnepaTypy BewecTtsa NpUHMMalOT B COOTBETCTBUM C 3alaHNEM Ha NPOEKTUpOBaHUE.

6.4 OnpegeneHve TOMWWHbLI TEMMOBOW M3ONAUMM MO  3a0AHHOMY  CHUXKEHUIO TemnepaTtypbl BeELIeCTBa,
TpaHcnopTupyemMoro TpybonpoBogamu (naponpoBogamu).

PacueTHylo TeMnepaTypy oKpyxatoLleln cpeabl cneayet NpuHMMaTh Ans TpybonpoBoa0B, PACTONIOXKEHHbIX:
- Ha OTKPbITOM BO3yX€ U B MOMELLEHNN — B COOTBETCTBMU C 6.3;
- B ToHHensax — 40 °C;

- B KaHanax unu npu GeckaHanbHOW Npoknagke TpyGONpoOBOOOB — MWHUMAIbHYK CPeOHEMECSYHYI TeMmrepaTypy
rpyHTa Ha rnyGuHe 3anoxeHusi ocu TpyGonposoaa.

PacueTHylo TeMnepaTypy TENMOHOCUTENS NPUHUMAIOT B COOTBETCTBUW C 3adaHMeM Ha NpPoeKTUPOBaHue.
6.5 OnpeneneHne TOMLMHbLI TENMOBOW U30MALMK MO 3afaHHOMY KOMMYeCTBY KOHeHcaTa B NaponpoBoaax.
PacueTHble NapaMeTpbl OKpYXatoLLero Bo3ayxa creayeT NpuHMMaTh B COOTBETCTBUM C 6.3.

PacueTHylo TeMnepaTtypy BellecTBa NPMHUMAIOT B COOTBETCTBUM C 3a0aHNEM Ha MPOEKTMPOBAHME.

6.6 Onpe,qeneHme TOMNLWMHbI TENSIOBOW U30MALUK NO 3aJaHHOMY BpeMeHN NPUOCTAHOBKN OABUMXEHNA XNUOKOro Belectea
B pr6or|posonax B Uenax npeaoTrepalleHnsa ero 3amep3aHna Unn yesenndeHnsa BA3KOCTHU.

PacuyeTHble napameTpbl OKpyXatoLero Bo3ayxa 1 TENNoHocUTens cregyeT NpMHUMaTh B cooTBeTCTBUM € 6.3 1 6.5.
6.7 Onpefernexune TOMLWMHbLI TENIOBOW M30MALMK N0 3adaHHOM TeMnepaType Ha NOBEPXHOCTY M30MALNN.
6.7.1 TemnepaTtypy Ha NOBEPXHOCTUN TEMIOBOM U30NALUKM cregyeT npuHnumaTs He Gonee, °C:

a) ans M30NMpyeMbIX MNOBEPXHOCTEN, PaCMOfiOXKEHHbIX B paboyern unu o6ChnyXMBaemMon 30HE MNOMELLEHUN U
cofepxallumx BeLlecTsa:

Temnepatypol Bbile 100 °C .....cccoevecceeirecccceeeee e 45
Temnepatypor 100 °C U HUKE......cccccveenereeeee e 35
TeMnepaTypon BCrbILWKM NapoB Hmxe 45 °C ........ 35;

6) ANg U3onNMpyembix NOBEPXHOCTER, pacnofoXeHHbIX Ha OTKPbITOM BO3fyXxe B paboyen unmn obcnyxmsaemMoi 3oHe:

npu Metann4yeckom NoKPOBHOM CIIO€...... 55

ONs Apyrux BUOOB MOKPOBHOMO CMOS........... 60.

TemnepaTypa Ha NOBEPXHOCTWU TEMMOBOM M30MAUuM TPyOGOMPOBOAOB, PAaCMOMOXEHHbIX 3a npegenamu paboden nnm
obcnyxnBaemoi 30HbI, HE JOSMKHA MPeBbILaTh TeEMNepaTypHbIX NPeaesioB NPUMEHEHNA MaTepuanoB MOKPOBHOIo Cros,
HO He Bbllwe 75 °C.

6.7.2 PacueTHylo TeMnepaTtypy OKpyXaroLLero Bo3ayxa crieqyeT NnpMHumaTh 4518 NOBEPXHOCTEN, PACMONOXKEHHbIX:

- Ha OTKPbITOM BO3[yX€ — CPEAHIOK MaKCUManbHYyK Hanbonee >kapkoro Mecaua;

- B MOMELLLEHUN — B cOOTBETCTBMM C 6.1.5, 6 1 B.

6.8 OnpeaeneHve TOMLLMHBI TEMMOBON U3OMSAUMM C LENbio MPeaoTBpalleHns KOHAEHCaUMU Brarm U3 OKpYXaloLLlero
BO3/lyxa Ha MOKPOBHOM Croe TennoBoi usonauuM obopynoBaHus U TpyGonpoBoAOB, CoAepXallMx BellecTBa C
TeMnepaTypoit HKe TeMnepaTypbl OKpYXatoLLLEro Bo3ayxa.

[aHHbI pacyeT cneayeT BbiNOMHATb TOMNbKO AN M30MUPYEMbIX MOBEPXHOCTEN, PACMONOXEHHbLIX B MOMELLEHUN.

PacueTHas TemnepaTypa W OTHOCUTENbHas BMNaXHOCTb BO3gyXa MNPUHMMAOTCS B COOTBETCTBUM C 3a4aHMEM Ha
NpPOEeKTUpPOBaHMe.

6.9 |-|pl/l pacyeTe TONLWMHbI TENnoBOA M30NAUMU C LENbIo npegorepalleHna KoHgeHcauun Brarm Ha BHYTPEHHUX
NOBEPXHOCTAX 0b6bekToB, TpaHC-



nopTupyloWmux rasoobpasHble BellecTBa, copepkallve BoasiHble Napbl UMM BOAsHblE Napbl W rasbl, KOTOpble MNpw
pacTBOPEHUN B CKOHAEHCUMPOBABLUMXCA BOASAHLIX Mapax MOryT MpUBECTU K 0OpasoBaHWI0 arpecCUBHbIX MPOAYKTOB,
pacyYeTHyl0 TEMNEPATYpPy OKPYXKatoLLein cpeabl creayeT NpyHUMaTb B COOTBETCTBUM C 6.3.

6.10 [nsa usonupyemMblX NOBEPXHOCTEN C OTpULATENbHBIMY TEMMNEepaTypamun, pacnonoXeHHbIX B NOMELLEHNMW, TOMLWMHa
TENnou3onsILMOHHOIO Crosi, onpegenexHHasl no ycnoeusm 6.1, 6.2, pomkHa GelTe nNpoBepeHa no 6.8. B pesynbTate
npuHUMaeTcs Bonbluee 3Ha4YeHNe TOMLLUUHBI Crost.

6.11 Tennon3onALMOHHYIO KOHCTPYKLIMIO C TEMNON30SSILMOHHLIM CIIOEM M3 OLHOPOAHOMO MaTepuana, ycTaHOBNEHHOIO B
HECKObKO CMOEB, Mpu pacyeTax paccMaTpUBAatOT Kak O4HOCTIONHYIO.

PacueT TONWWHBLI TEMNOM3OMSALMOHHONO CNOSA KOHCTPYKUMKM, cocTosilel u3 aByx M 6Gonee crioeB pasHOPOAHbLIX
maTepvanoB, crefyeT MNPOBOAWTb UCXOAsl U3 TOrO, YTO MEXCIOWHas TemnepaTypa He MpeBbIaeT MaKCYMarbHYH
TemnepaTtypy NpUMEHEHVs1 TenrioM3oNsILUMOHHONO MaTepuana nocrneayrouMx crnoeB. TOMUWMHY KaX[aoro Crosi
PacCUYUTLIBaOT OTAENbHO.

6.12 PacyeTHyt0 TONWMUHY TEMMOU3ONALMOHHOIO CIOS B KOHCTPYKLMAX TEMMOBOM MU3OMNSALUMM HA OCHOBE BOJSIOKHUCTbIX
mMartepvanoB 1 U3genui (MaTos, NAWT, XONCTOB) CNEAYET OKPYrMATb A0 3HAYeHU, KpaTHbIX 10 MM.

B KOHCTPYKUMAX Ha OCHOBE MWHepanoBaTHbIX UWIMHOPOB, JXXEeCTKUX A4YeucTtbiXx Martepuarnos, mMarepuaros U3
BCNEeHeHHOro CUHTETUYEeCKOro Kay4dyka, neHononuaTuieHa W neHonjlactoB crieayet npuHnMaTtbhb 6n|/|>i<a|7|u1yro K
pacquHoPl TOJILLNHY nsgenuin no HOpMaTuBHbIM JOKYMEHTaM Ha COOTBETCTBYHOLLIME MaTepuanbl.

Ecnu pacyeTHas TonwuHa Tennou3onsLMOHHOIO Crosi He COBMNagaeT C HOMEHKNAaTypHOW TOMWMHOW BblOpaHHOro
maTtepuana, criegyetT npuHMMaTb MO AeNcTBylolWel HOMeHknatype O6nwkaiwy 60rnee  BbICOKYIO  TOMLWMHY
TENnousonsiLMoHHOro MaTepuana.

[Jonyckaetcs npvHuMaTb Gnwkanwyo Gonee HU3Kyl0 TOMLWMHY TEMNIOM3ONSALMOHHOTO CMNOSA B Criydasx pacdeTa Mo
Temnepartype Ha NoBEepPXHOCTU U30MNALUU U HOPMaM MIIOTHOCTM TeNroBoro NoToka, ecrny pasHuua Mexay pacyeTHown U
HOMEHKNAaTYyPHOM TOMNLLMHOW He NpeBbilaeT 3 MM.

6.13 MUHUManbHYO TOMLWMHY TENNON3ONALMOHHOMO Cros criegyeT npuHYMaThb:

npun mn3ondaumn unnnHgpamm mn3 BOJIOKHUCTLIX MaTtepuanoB — paBHOVI MWHUManbHOW TOMLWNHE, HpeﬂyCManMBaeMOVI
rocygapCrtBeHHbIMU CTaHOapTaMn NN TEXHUYECKMMU YCITOBUAMMN;

npn n3onAaunm TkKaHAMU, NOJIOTHOM CTEKINOBOJIOKHUCTBIM, LLIHYpaMu —20 MM.
npun n3onaunn n3genmnamm n3 BONOKHUCTbIX YNJTOTHAKLWNXCA MaTepmnanoB — 20 Mm;

npn n3onAaunn XectkmMmm matepunanammn, n3genmdamMmm U3 BCMNEHEHHbIX MoMMepoB — paBHOVI MWHUMaNbHON TOMLUUHE,
npeuycmanMBaeMOﬁ rocygapCTtBeHHbIMM CTaHOapTaMn Unn TeEXHN4YECKUMIN yCrnoBnamMun.

6.14 TlpenenbHas TOMWWHA TEMMOM3ONALMOHHOIO CroOsi B KOHCTPYKUMAX TennoBon wusonsiuum obopyaosaHus u
TpyGonpoBoaoB NpuBeaeHa B npunoxexun b.

Ecnu pacyeTHas TonwmHa Gonblue, 4eM MOXeT obecneynTb B COOTBETCTBUM C NpunoxeHvem B BbiGpaHHbIN
TENNOn30NALNOHHBIV MaTepuan, cneayet NpUMeHnTb bornee 3MEKTUBHbIA TEMNNOU3ONALNOHHBIA MaTepuar.

an/IMEHeHMG KOHCTDYKLJ,MVI ¢ bonbLUEeN TOMWMUHOM TENNOM3ONSALMOHHOIO Crlos Tpe6yeT TEXHUYECKOro 06OCHOBaHMS.

6.15 TonwuHy TennomsonsUMOHHOIoO CNOoSA B KOHCTPYKLUMAX TEnsoBON U3oNnsuun npusapHon, MydqdTOBON U HECHEMHOM
onaHueBon apMmaTypbl criegyeT NpUHUMaThL PpaBHOM TOMLMHE u3onsaumm Tpybonposoaa.

TonNwmMHy Tennon3onsiLMOHHOIO Crnos B CbeMHbIX TenoU30NALUNOHHBIX KOHCTPYKUMAX prnaHueBbiX COeOUHEHUR u
dnaHueBor apMaTtypbl C MONOXNTENBbHON TeMnepaTypor TPaHCNOPTUPYEMbIX BELLECTB crieayeT NPUHMMaTb paBHOWN
TOnNLMHE n3onsaumm Tpybonpoeoaa, Ho He bonee 120 mm.

ToONWMWHY Tennmou3onsLUMOHHOIO Crosi B CbeMHbIX TEmNoU30NSLNOHHBIX KOHCTPYKUMAX (hNaHUeBbIX COeaMHEeHuin U
(bnaHueBoi apmaTypbl TpyOONpoBOAOB C OTpUUATENbLHOWM TemnepaTypoi TpaHCMopTMpYeMbIX BeLecTs crnegyet
NPUHUMaTb paBHO TOMNLWUHE N30MALMK TpyBonposoaa.

6.16 [Ona noeepxHocTen ¢ Temnepatypon Bbiwe 350 °C u Hmxke muHyc 60 °C He ponyckaeTca nNpUMEHEHUe
OAHOCNOWHbIX KOHCTPYKUMA. [Mpyv MHOrOCMONHON KOHCTPYKUMW MOCreayowme Crnov LOMKHbl nepekpbiBaTb  LBbI
npeabiayLiero.

6.17 3akasHble TOMLWMHY 1 06bEeM TENIOU30MALMOHHBIX U3AENWA N3 YNMOTHAILLIMXCA MaTepuaros crieayeTt onpeaenarb
Mo pekoMeHayemMoMy NpuroxeHuio B.

6.18 TonwuHy MeTanM4eckux fUCTOB, NEHT, MPUMEHSIEMbIX ANSA MOKPOBHOMO Crosi, B 3aBUCUMMOCTM OT Hapy»KHOTO
ANaMeTpa Unm KoHGUrypauum Tennom3onaumMoHHOR KOHCTPYKLUUM PEKOMEHAYETCA NPMHMMATL No Tabnuue 16.



Tabnuua 16 — TonwmHa MeTanMYecknx NUCTOB AN MOKPOBHOIO CIOsi TENIOBOW M30Mauun (B MUNIMMETPaX)

MaTepunan nokpoBHOro cros TonwuHa nucta, He MeHee, NpU guameTpe U3onauum
350 n meHee Cs. 350 no 600 | Cs. 600 go Cs. 1600 n
1600 nfiockue
NMOBEPXHOCTH
JINCTbI N NEHTbI U3 HepXXaBeloLLEen cTanm 0,5 0,5 0,8 0,8
JINCTbI U3 TOHKONUCTOBOW cTanu, B Tom Yucne | 0,5 0,8 0,8 1,0

C NOJIMMEPHBLIM NOKPbITUEM

JINCTbI U3 antoMUHKUS 1 aNtOMUHUEBBIX 0,3 0,5 0,8 1,0
cnnasoB
JIeHTbl U3 antoMUHUA 1 antoMUHNEBBIX 0,25 0,3 0,8 1,0
cnnasoB

6.19 B kauecTBe NOKPOBHOIO CMNOS TENMOU3O0SSILMOHHBIX KOHCTPYKLMIA AnameTpom nsonsuumn 6onee 1600 MM 1 NNOCKMX,
pPacrnonoXXeHHbIX B MOMELLEHUN C HearpeccuBHbiMU U crnaboarpeccuBHbBIMU cCpedaMu, [ONycKaeTcsl MpUMEHSITb
MeTannnyeckme nucTbl U NeHTbl TonwmHon 0,7 — 0,8 mm, a ana TpybonpoBoaos AnameTpom usonsuum donee 600 oo
1600mMM — 0,6MMm.

6.20 JlMCTbl 1M NEHTLI U3 aniMUHWA U antoMUHKMEBBLIX cnnasoB TonwmHon 0,25 — 0,3 MM pekoMeHAyeTCs MPUMEHSATb
rodp1MpoBaHHLIMM.

6.21 LUTykaTypHbI NOKPOBHBLIA CMOW TEMNNOW30NMPOBAHHON NMOBEPXHOCTU, PACMONIOKEHHON B MOMELLEHWUM, [OMMKEH ObITh
okneeH TKaHblo. TOMWMHY LITYKaTypHOro MOKPbLITUS MPU YKradke MO >KEeCTKUM WU BOJIOKHUCTHIM MaTepuanam B
3aBVCUMOCTU OT AMameTpa U3oNMpyemMoro o6beKTa pekoMeHayeTca NpMHMMaTh no Tabnuue 17.

Tabnuua 17
Buva nsonsunoHHoro matepuana (OCHoBaHwue) TonwmMHa WTYKaTYPHOrO NOKPLITUS, MM
Bua nsonupyemoro obbekTa
TpybonpoBoabl HAPYXXHbIM AMAMETPOM, MM O6opynoBaHue
no 133 Bkn. 159 n bonee
YKecTtkue nspgenusa 10 15 20
BonokHucTble nsgenus 15 15-20 20-25

6.22 [Ona TennousonsiUMOHHBLIX KOHCTPYKUMWI, MNOABEpratolLMXCsl BO3LENCTBUIO arpeccuBHbIX cped, cnenyet
npegycmatpuBaTth 3alUTy METaNMYECKUX MOKPLITUA OT KOPPO3UMN.

Mpn npumeHeHUn B KayecTBE MOKPOBHOMO CrOS JIMCTOB M MEHT U3 anioMUHUA W aniOMWHWEBBLIX CMNaBoB U
TennounsonsLMOHHOIO CIosi B CTanbHOW HeOoKpalLeHHON ceTke UNn Npu YCTPONCTBE KapKkaca cneayeT npegycMaTpueath
YCTaHOBKY Mo MOKPOBHbIA CIIOM NPOKNaZkMm U3 PYyFIOHHOTO MaTepuana WM oKpacKy Mo MOKPOBHOMY CMOK W3HYTpU
OMTYMHbBIM nakom.

6.23 Moa NOKPOBHbLIN CNON M3 HEMETAaNNMYECKUX MaTepuanoB B MOMELLEHMAX XPaHEHUS 1 nepepaboTky MULLEBbIX
NPOAYKTOB cregyeT npedycMaTtpuBaTb YCTAHOBKY CETKW CTanbHOW M3 NPOBOSIOKM AMamMeTpoM He MmeHee 1 Mm C
siYeikaMun pasmepom He Gonee 12x12 mm.

6.24 KoHCTpyKUUsI TENSIOBOI M30MALMKN AOMKHA UCKoYaTb ee AedopMaLnio 1 cnonsaHne TENSIoN3oNsSLUNOHHOMO Crosi B
npouecce 3KcnnyataumMu. B cocTaBe Tennou3onALMOHHBIX KOHCTPYKUMA 0GopyaoBaHus n TpyGonpoBOAOB crnepyet
npegycMaTpuBaTh OMOPHLIE ANIEMEHTHI U pa3srpyxarLLine yCTPoncTBa, 06ecnevmBatoLiMe MEXAHUYECKYIO NPOYHOCTL U
3KCMNNyaTaUNOHHYI0 HaLEXHOCTb KOHCTPYKLMIA.

Ha BepTukanbHbIX yyacTkax TpybonpoBoaoB 1 06opyaoBaHNsS ONOpHbIE KOHCTPYKLUK crieqyeT npegycMaTpuBaTh Yepes
Kaxable 3—4 M no BbicoTE.

6.25 B koHCTpykuMsix TennoBon um3onsuum obopyaoBaHus W TpybOMpPOBOAOB C OTpMUATENbHBIMW TEMMepaTypamu
BELIECTB HEe crneayeT MPUMEHSITb METannMyeckne KpenexHble AeTanu, Mpoxogslime 4Yepe3 BCH  TOSMWMHY
TennousonsiunMoHHoro cnosi. KpenexHble getanuM uwnuM WX 4YacTv cnegyeT npegycmatpuBatb W3 MaTtepuanoB C
TennornpoBogHocTblo He 6onee 0,23 BT/(MUK).

[epeBsHHbIe KpenexHble AeTann JOMKHbI ObITb 06pa60TaHbI AHTUNNPEHOM N aHTUCENTUYECKMM COCTaBOM.



OnemeHThI KpenneHusa, N3rotoBl1eHHble U3 yrnepo,u,MCTon cTanu, OoJIKHbl UMETb aHTUKOPPO3NOHHOE MNOKPbITUE.

6.26 PasmellueHne KpenexHbiX geTanen Ha U3onupyeMbiXx NOBEPXHOCTAX criegyeT npuHumaTtb B cootBeTcTBMM ¢ TOCT
17314.

6.27 [Jetanu, npegycMaTpvBaeMble AMA  KPEMfeHWs TEenfou3oSNAUMOHHOW  KOHCTPYKUMM Ha MOBEPXHOCTUM C
oTpuuaTtenbHbIMKM  TeMnepaTypaMun, OOMKHbI MMETb MOKPOBHBIM CIOM OT KOPPO3UWM UMM M3roTaenuBaTtbCa U3
KOPPO3NOHHO-CTOMKNX Matepuaros.

KpenexHble getanu, conpukacatoLmecs ¢ M30MMpyemMon MOBEPXHOCTLIO, criedyeT npegycMaTpmBaTh:
A58 noBepxHocTel ¢ Temnepatypoit oT MuHyc 40 go 400 °C — 13 yrnepoancTom ctanu,

Ana noBepxHocten ¢ Temnepatypon Boiwe 400 n Huxke muHyc 40 °C — 13 TOro e martepuwana, YTo u M3onMpyemas
NOBEPXHOCTb.

AnemMeHTbl  KPEemnmneHnst TEennou3onAUMOHHOIO CrMos W MOKPOBHOMO Crosi  TEMMOV3OMSAUMOHHBLIX  KOHCTPYKLIWM
o6opynoBaHus 1 TpyGonpoeoos, pac-

MONOXeHHbIX Ha OTKPLITOM BO3[dyXe B paiioHax C pacyeTHOW TeMnepaTypoi OKpYXKaloLero Bosayxa Huxke MuHyc 40 °C,
crieflyeT NpYMEHSTb U3 NErMpOBaHHONM CTanm Unm antoMUHUS.

6.28 KOHCTPYKUMS MOKPOBHOrO CRNos TEMSIOBOM M30MSUMM  OOfMKHA  OOMNyCcKaTb BO3MOXHOCTb  KOMMeHcaumm
TemnepaTypHbIx AedopMaLnii U30NMPYyeMoro o6bekTa 1 Tennom3onsiLMOHHON KOHCTPYKLMMK.

TemnepaTypHble LWBbl B 3aLiMTHLIX MOKPLITUSIX TOPU3OHTasbHLIX TpPyGONpoBOAOB credyeT npedycMmatpuBath Y
KOMMeHCaTopoB, OMop M NOBOPOTOB, a Ha BEPTUKamNbHbLIX TPYGONpPoBOAaX — B MECTax YCTAHOBKM OMOPHLIX KOHCTPYKLUA.

Mpy wu3onauuKM XecTkMMM  (POPMOBAHHBIMU  M3OEeNUAMKU CrefyeT npesycMaTpuBaTb BCTaBKM U3 BOFOKHUCTbLIX
mMaTepuarnoB B MeCTax yCTPOMCTBa TEMMNEPATYPHbLIX LLUBOB.

6.29 BbiGop MaTepuana MOKPOBHOIO Crosi TEnMOM3ONsLUMOHHBIX KOHCTPYKUMI 00OpygoBaHus 1 TpybonpoBoos,
PacnosIoKEeHHbIX Ha OTKPLITOM BO3AyXe B paioHax C pacyeTHOM TemnepaTypon okpyxarowero Bo3gyxa MuHyc 40 °C u
HWXe, crnegyetr Npou3BOAMTL C Y4YeTOM TeMrepaTypHbIX Npeaenos MPUMEHEHUA maTepuarioB Mo [AeWCTBYHOLNUM
HOPMAaTUBHbIM JOKYMEHTaM.

6.30. KoHCTpyKuusi KpenneHuss MOKPOBHOIO Cros TEnroBOWM uM3onsdumm obopynoBaHus u  TpybornpoBoaos ¢
oTpuuaTenbHbIMKY TeMnepaTypaMu BELECTB A0rKHA UCKIoYaTh BO3MOXHOCTb NOBPEXAEHUS Napon3onaUMOHHOro Cnos
B npoLiecce akcnnyartaumu.

6.31 [ins obopynoBaHus 1 TpybGoNpoBOAOB C OTpuLaTeNbHBIMU TeMMnepaTypamMu nNpu NnpUMeHeHnM NaponusonaLMOHHOIO
CNos U3 PYroHHbIX MaTtepuanoB ©Ge3 CNMOWHON Haknerku crnegyet npegycMmaTpyBaTb repMeTvsauuio  LIBOB
Napou3oNAUMOHHOIO Crnos; Npu TeMnepaType W30oNUpyeMoin MNOBEPXHOCTU Hke MuHyc 60 °C crnepyeT Takke
npeaycMaTpuBaTth repMeTU3aLmio WBOB NOKPOBHOO Crost repMeTHKamim UM NNeHOYHbIMU KNesawmnMmucs MaTtepuanami.

6.32 [Ons GeckaHanbHOW NpPOKNadku TpyOGOMpOBOOOB TEMJIOBbLIX CETEM B CyXMX FPYHTax BO3MOXHO MpUMEHEHWE
N30MALMM U3 WITYYHbIX (POPMOBaHHbLIX U3genuit (CKopnynbl, CErMeHTbl) U3 MeHononuypeTaHa Wnu nonumepbeToHa ¢
BOAOHENPOHMLA@EMbIM  MOKPOBHLIM CIIOEM, MPW 3TOM TENSIOM3ONALUUOHHBIE W3AEnuA  criegyeT yknaabiBaTb Ha
BOOOCTONKMX U TEMNEPATYPOCTOMKNX MaCTUKaX UMK KNesx.

NMPUNOXEHUE A
(cnpaBoyHoE)

NEPEYEHb HOPMATUBHbIX AOKYMEHTOB, HA KOTOPbLIE UMEIOTCA CCbIJIKU B TEKCTE.
CHwul1 41-02-2003 Tennosbie cetm

FOCT 618-73 dornbra anoM1MHNEBas ANsl TEXHUYECKNX Lenen. TexHuYeckme ycrnoBus

FOCT 4640-93 BaTta muHepanbsHas. TexHu4Yeckune ycrnoBus

FOCT 9438-85 lNneHka nonnenHUNOyTUpanbHas knesdwas. TexHnyeckne ycrnosus

FOCT 10296-79 U3on. TexHuyeckne ycrioBus

FOCT 10354—82 NneHka nonuatuneHoBas. TeXHNYeCKme ycnoBus

FOCT 10923-93 Pybepoua. TexHndeckne ycnosus

FOCT 17314—81 YcTpoicTBa ANsl KPENneHust TENOBON M30NSAUMM CTanbHbIX COCYAOB W annapaTtoB. KOHCTpyKuust u
pa3mepbl. TexHuyeckne TpeboBaHus



FOCT 25100-95 INpyHTbI. Knaccndmkauus
FOCT 25951-83 lNneHka nonuaTuneHoBas TepmoycagoyHas. TexHNn4eckme ycrnosns

FOCT 30732-2001 Tpybbl n cacoHHble u3genus cTanbHble C TEMfoBOW WU3oNsAUMER M3 MeHononuypetaHa B
nonuaTuneHoBon obono4ke. TeXHUYECKME YCNOBUS.

NPUNOXEHUE b
(pekomeHgyemoe)

NPEAENbHLIE TOMWMUHbLI  TEMNOU3ONALMOHHBLIX KOHCTPYKUMA [OnA OBOPYOOBAHUA U
TPYBOMNPOBOOOB

HapyxHbIi AnameTp, Mm Cnocob npoknagkv Tpybonposoaa
HapsemHbin B ToHHERE 8 HenpoxogHOM kaHane
MpenenbHas TonWMHa TeNMOU30NAALMOHHOIO Cros, MM, Npu TemnepaTtype, °C
19 nHuxe |[20 uBonee |19 mHmxke |20 un 6onee | oo 150 Bkn. 151 n Gonee
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 Bonee 320 320 320 260 140 220
MpumeyaHus
1 Ons TpyGonpoBoAoB, pacrnonoXeHHbIX B kaHanax, ToMNWyHa U3onsaummn ykasarHa Ans NonoXuTerbHbIX TeMnepaTyp
TpaHcnopTUpyeMbIX BelecTs. [1ns TpybonpoBoJoB ¢ oTpuLaTeNbHbIMU TeMnepaTypaMu TpaHCNopTUpyeMblX
BELLECTB NnpefenbHble TONWWHBI crieayeT NPUHUMATb TakMMM XKe, Kak NpU NPOKnaiKe B TOHHENSIX.
2 B cnyyae ecnu pacyeTHas TOnwuHa u3onsiumm 6onblue npegensHon, cnegyeT npuHnumaTth 6onee aheKTUBHbIN
TENNOV30SILMOHHBIM MaTepuan U orpaHUYMTLCS NpeaenbHON TONWUHOM TENOBON U30NSLMK, eCn 3TO AOMYCTUMO
MO YCINOBUSAM TEXHOMOMMYECKOTO Mnpoliecca.

NPUNOXEHUE B
(pekomeHayemoe)



ONPEOENEHVE TONMWMHbI U OBBLEMA TEMIOU3ONALUMOHHBLIX WU3OENAA U3  YNNOTHAKOLWMUXCA
MATEPWATIOB.

B.1 TonwwuHy TennousonsiuMoHHOro M3genusa u3 YnnOTHRIOWUXCA MaTepuarnioB A0 YCTAaHOBKM Ha M30NMpyemyto
NOBEPXHOCTb CreayeT onpeaensTs ¢ y4eTOM KoadduumeHTa ynnotHeHus K no oopmynam:

anga unnum H,Elle‘-leCKOVI NOBEPXHOCTU

d+5

8, =8K, — =
d+25

(B.1)

ANsi NOCKOMN MOBEPXHOCTM
g, =0K_, (B.2)

rae 8y, 8o; — TOMLMHA TEMON30NALMOHHOIO N30EeNns A0 YCTAHOBKU Ha M30MMPYEMYIO NMOBEPXHOCTL (6e3 yNnoTHEHS),
M;

S5 — pacyeTHasa TornwmMHa Tenion3onAaUnMOHHOro Crnoga ¢ yninoTHeHNEeM B KOHCTPYKUUA, M;

d — HapyXHbIi guameTp U3onupyemoro obopynoBaHus, TpyGonpoeoaa, m;

Ko — KoadpMUMEHT YNNOTHEHUS TENMOU3ONALUMOHHBIX WU3aenuin, npuHUMaembln no Tabnuue B.1 HacToswero
NPUNOXKEHNS.
Tabnuua B.1
TennounsonsaumMoHHble MaTepuasnsl U U3genus KoadpdpmumeHT ynnotHeHus K,
MaTtbl MMHepanoBaTHble NPOLUNBHbIE 1,2
Martbl TennounsonsiumoHHsle “TEXMAT” 1,35-1,2

MaTbl 1 XoncTbl U3 CynepToHKOro 6a3anbLTOBOrO BOMOKHA MpU ykNaake Ha Tpybonposoasl U 060pyaoBaHUE YCIOBHBLIM
npoxogomMm Mm*

,El,y < 800 npu cpegHeit nnoTHOCTM 23 Kr/m3 3,0
TO e, Npu cpeaHeln nnoTHocTn 50-60 kr/m3 1,5*
,El,y 1 800 npu cpeaHen nnotHocTn 23 Kr/mM3 2,0
TO e, Npu cpeaHel nnotHoctn 50-60 kr/m3 1,5*

MaTbl M3 CTEKNAHHOTO LUTaNenbLHOro BOMOKHA Ha CUHTETUYECKOM CBS3YIOLLIEM MApKK:
M-45,35,25 1,6
M-15 2,6

MaTbl 13 CTEKNAHHOrO WwnaTenbHoro Bonok Ha “URSA” mapku:

M-11 3,6 —4,0"
M-15, M-17 2,6

M -25 npu yknagke:

Ha TpyObI 1,5-1,8**

Ha obopynoBaHue 1,4

MnuTb MUHepanoBaTHbl€ HA CUHTETUYECKOM CBA3YHOLLEM MapKu:

35, 50 1,5
75 1,2
100 1.1

125 1,05




MNUTbl U3 CTEKNSAHHOIO LWTaNesbHOro BOSIOKHA MapKu:

M-304 1,1
M-15, M-17, n 1-20 1,2
[Mecok nepnvToBbLIN BCMYyYeHHbIN Menkuin mapok 75,100,150 1,5

*KoadpdpuuueHT ynnotHeHns matoB “URSA” mapkun M-11 npu yknagke Ha Tpybbl yCnoBHbIM NpoxoaomM Ao 40 mm BKn.
— 4,0, npu yknagke 50 mm n 6onee — 3,6.

** KoadbpuumeHT ynnotHeHus matoe “URSA” mapku M-25 npu yknagke Ha TpyObl ycrioBHbIM NpoxoaoM Ao 100 Mmm
Bkn. — 1,8, cB. 100 go 250 mm BKkn. — 1,6, cB. 250 Mmm — 1,5.

d+d

L
MpumevaHue — B cnyvaB ecnn B hopmyne (B.1) npousBepeHve d+24 MEHbLUe eAWHULLbl, OHO [OOIMKHO
NPUHMMAaTbLCS PaBHbIM €AUHWNLIE.

B.2 Mpu MHOrocnonHom M3onAuMn TONWWHY U3denus 4o ero YNroTHeHWs crieqyeT onpeaensTs OTAeNbHO NS KaxOoro
cnos. Mpu onpeaeneHMn TONLWMHBI NMocrneayioLlero TeNNonsonsALMOHHOIO Cros 3a HapyXHbIn agnameTp (d) NpuHUMaroT
ANaMeTP M30NALMN NPeablAyLEero cros.

B.3 O6bem TennousonsiuMOHHbIX W34enuit U3 YMMOTHSIOWUXCS MaTepuanoB Afs Tennou3osnsiLMOHHOrO crost 4o
YNMNOTHEHUS cneayeT onpefensaTb no dopmyne

V = VUK, (B.3)

rae V — oGbem TennonsonsLMoHHoro matepuarna unv u3genus 4o ynioTHeHus, m3;

Vi — 06BbEM TENNON30NSALMOHHOTO MaTepuana umnu n3genna B KOHCTPYKLUUU C y4EeTOM YNIOTHEHUS, M3.



