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BBEJEHUE

Hacrosimue ctpouTenbHble HOPMBI M TMpaBWia pa3paboTaHbl C YYETOM COBPEMEHHBIX
TCHICHIMHA B MPOEKTUPOBAHWUU MPOMBIIUICHHON TEIUIOBOM H30JSIUMH W PEKOMEHAAUUN
MEKIYHApOAHBIX OpraHU3aIui 10 CTaHIapTU3allUd U HOPMHUPOBAHUIO.

HopmaTuBHBIN JOKYMEHT CONEPKUT TPEOOBAHUS K TETUIOM3OJISIITUOHHBIM KOHCTPYKIIHSIM,
U3JIeNUsAM U MaTepuasaM, BXOJIAIIUM B COCTaB KOHCTPYKIIHMM, HOPMBbI INIOTHOCTH TEIJIOBOTO
MOTOKA C U30JIMPYEMBIX MIOBEPXHOCTEH 000PYIOBAHUS U TPYOOIPOBOIOB C MOJIOKHUTEITLHBIMH
U OTPULIATENIbHBIMU TEMIIEpaTypaMu IpPU HUX PaCIOJIOKEHUH Ha OTKPBITOM BO3JyXe, B
MOMEIIIEHUH, HEMPOXOJHBIX KaHallaX W TNpU OCCKAaHAIBHON TpoKIaake. B 1gokyMeHTe
NpUBEICHBI TMpaBWiIa ONpENeTeHUs 00beMa M TONIIMHBI YIUIOTHSIOMIMXCS BOJIOKHUCTBIX



TETUTOM30JISIIIMOHHBIX MAaTEPHAJIOB B 3aBUCUMOCTH OT KOA((PHUIMEHTA YIUIOTHEHUSI.
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«Temmonpoekt»), B.A. [ nyxapes (I'occtpoit Poccun); JI.C. Bacunvesa (OPI'YII ITHC).
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«Konnepu CTEIIC»); 4.C. Menex (3AO «Xonmunarosas Kommanus «PocTemnon3onsmusi»»);
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BHUIINDuepronpom); B.H. Axynuuese (CIIKb ¢umman AO «Dupma «DHeprozammrar»»);
KaHJ. TexH. Hayk 4.B. Craokoe (I'YII «<HUM MoccTpoii»).

CHull 41-03-2003
CTPOUTEJIBHBIE HOPMBI U ITPABUJIA POCCUCKOU ®EJEPALIMU

TEIIJIOBASA U30JIA11UA OBOPY1IOBAHUA
U TPYBOITPOBO/10OB

DESIGNING OF THERMAL INSULATION OF EQUIPMENT
AND PIPE LINES

Jlama ssedenus 2003-11-01
1 OBJIACTBb IPUMEHEHUA

Hacrosme HOpMBI M TpaBHia clexyeT coONIoJaTh NMpH TPOSKTHPOBAHHH TEIUIOBOM
M30JSIIMU  HAPYXKHOH TIOBEPXHOCTH OO0OpYAOBaHUs, TPyOONPOBOJOB, Ta30XOA0B U
BO3JIyXOBOJIOB, DPACIOJIOKCHHBIX B 3/aHHUAX, COOPYKCHHSX W Ha OTKPBITOM BO3IYXE C
TEMIEPATYpol cojepxamuxcss B HUX BeulectB oT MuHyc 180 mo 600 °C, B Tom uucie
TpyOOIPOBOJOB TEIUIOBBIX CETEH MPHU BCEX CHOCO0aX MPOKIJIAAKH, U MPEAHA3HAUYCHHOH JUIs
oOecrieyeHHss WX OKCIUTyaTalldOHHOW  HAJEXKHOCTH, O€30macHOi JKCIUTyaTallud M|
HEo0X0IMMOro ypoBHs 3HeprocOepexenus. [Ipu mpoexktupoBaHuKn HEOOXOAUMO COOIOIATH
TpeOOBaHUS K TEIJIOBOM HW3OJALIMH, COJIEp)KAIIMecss B HOPMax TEXHOJOTHYECKOTO
IPOEKTUPOBAHUS U JPYTHX HOPMATHUBHBIX JOKYMEHTaX, YTBEPKICHHBIX WJIM COTJIACOBAHHBIX
I'occTpoem Poccun.

Hacrosime HOpPMBI HE paclpOCTPaHSIOTCS HA TNPOSKTHPOBAHHE TEIJIOBOW H3OJSINU
00OpyIOBaHUSI ¥ TPYyOONPOBOJOB, COACPKANIMX ¢ TPAHCHOPTUPYIOUIMX B3PHIBYATHIC
BEIIECTBA, M30TEPMUYECKUX XPAHWIUII CKWKEHHBIX Ta30B, 37aHUN W TOMEUICHWH uIs
MIPOU3BOJICTBA M XPAaHEHHUSI B3PHIBYATHIX BEIIECTB, ATOMHBIX CTAaHIMH U YCTaHOBOK.

2 HOPMATUBHBIE CCBIVIKH

[lepeyenr HOPMATHBHBIX JIOKYMEHTOB, Ha KOTOpbI€ TMPUBEIEHBI CCBUIKH, JaH B
MIPUIIOKEHUU A.

3 TEPMUHBI U OITPEJAEJIEHUA

TI0THOCTH TEMJIOM30SIIHOHHOr0 MaTepuajia p, Kr/M°, - BEIMUYMHA, ONMpEaeiseMast
OTHOIICHHEM MacChl Marepuajga KO BCEMY 3aHMMAeMOMY MM 00beMy, BKIIOYas MOpPHI U
IIyCTOTBI.

Ko puuuent temionpooanoctu A, Br/(m-K), - KonM4yecTBO TEIIOTHI, NepeaaBaeMoe
3a €IMHMILy BpPEMEHM 4Yepe3 €IUHUIYy IUIONAAN H30TEPMHYECKON IOBEPXHOCTH MpH
TEMIIEPATYPHOM I'PaJIUEHTE, PABHOM €/IMHUIIE.

PacueTrnas TeIJIONPOBOIHOCTh - KOA(pUIUEHT TEIJIONPOBOJHOCTH
TEIUIOM30JSIIMOHHOTO  MaTepuaja B  OKCIUIyaTallUOHHBIX YCJIOBHUAX C Y4YE€TOM €ro
TEMIIEPATypbl,  BJIAXKHOCTHM, MOHTAXXKHOIO  YyIUIOTHEHHWS W  HaJIM4YMsg  I[IBOB B
TEIUION30JISILIMOHHONW KOHCTPYKLIHU.

IMaponpounuaemocts |, mr/(m-u-Ila), - cmocoGHOCT, MaTepuasa MPOMYCKAaTh BOISHBIC
napsl, CoJieprKalecs: B BO3yXe, M0/ JEHCTBUEM PAa3HOCTU X NapLMajIbHBIX JABJICHUN Ha



MPOTUBOIIOJI0KHBIX IIOBEPXHOCTSX CJIOA MaTepHaa.

TemnepaTypocTOiiKOCTh - CIOCOOHOCTh MaTepuaja COXPaHSATh MEXaHHYECKHUE CBOMCTBA
NpyU TOBBIIICHWUM WA TOHWKEHUU TEMIIEpaTyphl. XapakTepu3yeTcss MpeAeabHbIMU
TEMIEpaTypaMd NPUMEHEHHUs, NPHU KOTOPHIX B MaTepuaje OOHapyKUBAIOTCS HEYHpyrue
nedopmaruu  (IpU  TOBBIIIICHUW TEMIIEpaTyphl) WM pa3pylieHue CTPYKTyphl (mpu
MOHM>KEHUH TEMIEPATYPhI) MO CKUMAIOIIEH HArpy3KOu.

YIUloTHEHHE TelJIOU30JAMOHHBIX MAaTepHajioB - MOHTa)XXHas XapaKTEPUCTHUKA,
ONPEAEHAIOMIAs TUIOTHOCTh TEIUIOU3OJISILMOHHOIO MaTepuajja IIOCJIE€ €ro YCTAaHOBKM B
MPOEKTHOE TIOJOKEHUE B KOHCTPYKIMHU. YIUIOTHEHUE MAaTEpPUATIOB XapaKTepHU3yeTCs
KOI(PPUIIHEHTOM YIJIOTHEHHUSsI, 3HAUCHUE KOTOPOrO OMpENeNseTcs OTHOIICHHEM o0beMa
MaTepuaia Wiv U3JIeNus K ero 00beMy B KOHCTPYKIIHH.

Termou30asIIMOHHAST KOHCTPYKUMS - 3TO KOHCTPYKILMS, COCTOSIIAsg M3 OJHOTO WU
HECKOJIBKMX CJIOEB TEIUIOM3O0JISIIUOHHOIO Marepualia (M3enus), 3alUTHO-IIOKPOBHOTO CJIOS
U DJIEMEHTOB KpeIuleHHs. B cOoCTaB TEMJIOM3O0JISILIMOHHOW KOHCTPYKLUHMHU MOTYT BXOIUTh
MTapOU30JISILIMOHHBIN, TPETOXPAHUTEIBHBIN U BBIPABHUBAOIINN CIIOH.

MHoOroc/10iHas TeIION30JIAIMOHHASl KOHCTPYKIMS - 3TO KOHCTPYKIHS, COCTOSIIIAS U3
IBYX U 00Jiee CII0eB Pa3IMYHBIX TETUION3O0JISIIMOHHBIX MaTEPHAIIOB.

IlokpoBHBIA ¢€JIOH - 5JIEMEHT KOHCTPYKLHMH, YCTAHABJIMBAEMbI 1O HapyXHOM
MOBEPXHOCTH TEIUIOBOM M30JSAUMM Uil 3alIUThl OT MEXAHWUYECKHX MOBPEKICHUN U
BO3JCHCTBUS OKPYKAIOILIEH CPEBL.

IHapou301AMOHHBIN CJIOH - 3JIEMEHT TEIUIOU30JIALIMOHHONW KOHCTPYKIIMHM 000pYy10BaHUS
U TpyOONpPOBOJOB C TEMIIEpATypOd HIDKE TEMIEpaTypbl OKPYXKAIOIIEH Cpelsbl,
MPEAOXPAHSIOMINN TEIUIOM30JIALMOHHBIN CJIIOW OT MPOHUKHOBEHHMS B HETrO MapoB BOJbI
BCJICICTBME PA3HOCTH MaplMalbHBIX [aBJICHUN Tapa y XOJIOJHOM IOBEPXHOCTHU U B
OKpYKarolleu cpeae.

IIpenoxpaHuTeNbHBIA CJI0H - BJIEMEHT TEIUIOM3O0ISIIUOHHON KOHCTPYKIIMH, BXOZSIIMIA,
KaKk TMpaBWJIO, B COCTAaB TEIUIOM3OJSALMOHHON KOHCTPYKIIMH JJii OOOpYyJOBaHUS H
TpyOOINPOBOJOB C TeMIIEpaTypoil MOBEPXHOCTH HUKE TEMIIEPATypbl OKPY>KaIOILIEH cpenbl ¢
LEJIBIO 3ALIMTHI MAPOU3O0JISIIUOHHOTO CJIOS OT MEXaHHUYECKUX MTOBPEKICHUIA.

TemneparypHble nedopManMu - TEIUIOBOE PACHIMPEHHE WIM CHKATHE H30JIMPYEMOI
MMOBEPXHOCTH U BJIEMEHTOB KOHCTPYKIMU TOJ BO3JICHCTBUEM H3MEHEHHUS TEMIIEPaTypPHBIX
YCJIOBHM MPU MOHTAXKE M IKCIUTyaTalluy U30JIUPYEMOTro 0OBEKTa.

BbipaBHUBAKOIIMHA CI0H - 3JIEMEHT TEIJIOM3OSALMOHHON KOHCTPYKIIMH, BBITIOJIHSAEMBII
M3 YIOPYrUX PYJIOHHBIX WM JIMCTOBBIX MAaTEpUaOB, YCTAaHABIMBACTCS TMOJ MSITKUN
NOKPOBHBIM  CJIOH  (Hampumep, W3 JIAKOCTEKJIOTKAaHW) JJIsl BBIPaBHUBAHHUS  (HOPMBI
MMOBEPXHOCTH.

4 OBIME NMOJIOKEHUSA

4.1 Tennou3onsAMOHHAS KOHCTPYKIHUS IODKHA OOECIeYMBaTh HOPMATHUBHBIA YPOBEHb
TEIUIOBBIX TOTEPb OOOPYJIOBaHHEM U TPyOOINpoBOIaMH, O€30MacHyIO JUIsl dYeloBeKa
TEMIIepaTypy WX HApPYKHBIX MOBEPXHOCTEH, TpeOyeMble MapamMeTphl TEIUIOXOJIOTOHOCUTENS
IPY DKCTUTyaTaI|H.

4.2 KOHCTpYyKIHMM TEIJIOBOM H3O0JIAIMK TPyOOIPOBOJIOB W 0OOPYIOBAaHUS JOJIKHBI
0TBEYaTh TPEOOBAHUSIM:

- 9HeprodGEKTUBHOCTH - HUMETh ONTUMAILHOE COOTHOIICHUE MEXIy CTOMMOCTBIO
TETUION30JISIIIMOHHON KOHCTPYKIIMM U CTOMMOCTBIO TEIUIOBBIX MOTEPh Yepe3 H3OJSAIUI0 B
TEUYEHUE PACUETHOTO CPOKA IKCILTyaTaIUH;

- O9KCIUTyaTallMOHHOW HAJEKHOCTH M JOJTOBEYHOCTH - BBIIEPKUBATh 0€3 CHIDKCHHSA
TETUIO3AIIUTHBIX ~ CBOWCTB WM pa3pylIeHHWs  OAKCIUIyaTallMOHHBIC,  TEMIIEpaTypHBIE,
MEXaHHUYECKUE, XHUMHUYECKHEe U Jpyrue BO3JCHCTBHS B TEYCHHE pACUETHOTO CpOKa
IKCILTyaTalluH;

- 0e30macHOCTH JIsi OKpYXarolleid cpenbl W OOCTYXHMBAIOIIETO IepcoHajia IpH



JKCILTyaTaluy.

Marepuansl, UCIIOIb3yEMBIE B TEIIIOU30JISILIMOHHBIX KOHCTPYKLHUSAX, HE TOJKHBI BBIACIATD
B Ipollecce BKCIUTyaTallud BpEIHBIE, I10XKApOOIACHbIE M B3pPHIBOONACHBIE, HEMPUSITHO
NaXHyIIME BEIIECTBA B  KOJMYECTBAX, INPEBBIAIOIINAX HPEAEIbHO  JOIyCTHMbIE
KOHLEHTPALIMH, a TAK)Ke 00JI€3HETBOPHBIE OaKTEPUU, BUPYChI U IPUOKH.

4.3 [Ipu BbIOOpE MaTepHaloOB W H3JENUN, BXOAIIMX B COCTAaB TEMJIOM3OJISALUOHHBIX
KOHCTPYKIHW ISl IOBEPXHOCTEN C MOJIOKUTEJIBHBIMUA TeMIlepaTypaMu TerutoHocurens (20
°C u BbILIE), CIEYET YUYUTHIBATH CIEIYIOIUE (PAKTOPHI:

- MECTOPACIIOJIOKEHNE U30JINPYEMOT0 OOBEKTA;

- TEMIIEpaTypy U30JIMPYEMOM IIOBEPXHOCTH;

- TEMIIEpaTypy OKpYy Karollel Cpeibl;

- TpeOOBaHUs MOXKApHOH OE€30IaCHOCTH;

- arpeccCHBHOCTb OKpYXalollel cpeabl WM BEIIECTB, COJEP)KALIMXCA B HM30JUPYEMBIX
00BEKTax;

- KOPPO3HOHHOE BO3/EHCTBHUE;

- MaTepuaJl HOBEPXHOCTHU U30JIUPYEMOro OOBEKTa;

- JIOIIyCTUMBIE HAarpy3KH Ha U30JINPYEMYIO IOBEPXHOCTb;

- HalM4yue BUOpAILUK U yIapHBIX BO3JIEHCTBUIA;

- TpeOyeMYIO 10JITOBEYHOCTh TEIJIOU30JISILIMOHHON KOHCTPYKIIMH;

- CAaHUTAPHO-TUTMEHUYECKHE TPEOOBaHMS;

- TeMIlepaTypy IPUMEHEHHUs TEIUION30JIALIMOHHOIO MaTepHara;

- TEIJIONIPOBOJHOCTD TEIUIOM30JIILIMOHHOIO MaTEpHaa;

- TeMIepaTypHble JeOpMaluy H30JIUPYEMBIX TTOBEPXHOCTEIH;

- KOHQUTYpaLUio U pa3Mepbl U30JIUPYyEMOM IOBEPXHOCTH;

- YCJIOBUSI MOHTaa (CTECHEHHOCTb, BBICOTHOCTb, CE30HHOCTD U JIp.).

TennonzonauuMoOHHas KOHCTPYKIMSI TPyOONPOBOJOB TEMJIOBBIX CETE€H IOA3EMHOM
OecKkaHaIbHOM MPOKJIAIKU JOJDKHA BBIIEP)KUBAThH 0€3 pa3pyLIeHHS:

- BO3/ICHICTBHE TPYHTOBBIX BOJ;

- Harpy3KH OT MaccChl BBILLEIEKAIIET0 IPYHTA U MPOXOAALIETO TPAHCIIOPTA.

[Ipu BBIOOpE TEIIOM3OJSALMOHHBIX MAaTEpUATIOB M KOHCTPYKLUMH A MOBEPXHOCTEH C
temneparypoi TeroHocutenst 19 °C m HuUXKE M OTPULATENBHOM JONOJHUTENIBHO CIETYET
YUHTBIBATh OTHOCHUTENBHYIO BIQ)XKHOCTh OKPYJKAIOLIEro BO3AyXa, & TAKXKE BIAXKHOCTb H
apONPOHUIIAEMOCTh TEIION30JIALIMOHHOIO MaTepHara.

4.4 B coctaB KOHCTPYKIMH TEIUIOBOW HM3OJIAIHMH IJISI TIOBEPXHOCTEH C IMOJIOKUTEIBLHOMN
TEMIEPATYPOH B KaUECTBE 00s13aTENIbHBIX AIEMEHTOB JI0JIKHBI BXOJIUTH!

- TEIJION3OJIALIMOHHBINA CIION;

- IIOKPOBHBIH CIIOH;

- DJIEMEHTBI KPETUICHUS.

4.5 B coctaB KOHCTPYKIMH TEIUIOBOM HM3OJSIIMU JJII MOBEPXHOCTEM € OTpHULIATEIbHON
TeMIIepaTypoil B KauecTBe 0053aTeNbHBIX 3JIEMEHTOB JJOJDKHBI BXOUTh:

- TEIUIOM3OJISIIIMOHHBIN CIIOH;

- TAPOU3OJISILIUOHHBIN CIION;

- IOKPOBHBIH CIIOW;

- DJIEMEHTBI KPETUICHUS.

[Tapon30MSLMOHHBIN CIIOM ClleAyeT IPEeAyCMaTpuBaTh MPU TEMIIEPAType H30JIMPYEMOM
noBepxHoctu Hwke 12 °C. HeoO0X0auMOCTh YCTpPOWCTBA MApOU3OISAIMOHHOTO CJIOS TPHU
temmneparype Boime 12 °C cnenyeT npeaycMaTpuBarth it 000py10BaHUs U TPYOOIIPOBOIOB C
TEMIIEPATYPON HMKE TEMIIEpaTypbl OKPYKAIOLIEH Cpeabl, €CIU pacdyeTHas TeMIeparypa
M30JIMPYyEMON TIOBEPXHOCTU HMKE TEMIIEPATYPhl «TOYKU POCHI» IPU PACYETHOM JIaBJIECHUH U
BJIQ)KHOCTH OKPY’KAIOILIETO BO3AYyXa.

Heo0xoauMocTh yCTaHOBKHM MApOM3OJSAIMOHHOTO CIIOSI B KOHCTPYKIIMM —TETIOBOM
M30JIILUH IS TIOBEPXHOCTEH C MIEPEMEHHBIM TEMIIEPATYPHBIM PEXUMOM (OT MOJIOKUTEIbHON



K OTpULATENIbHOM Temmeparype M HaoOOpOT) OIpeAessieTcsl pacueToM Uil HCKIIOYEHHUS
HAaKOILUICHHUs BJIATU B TEIJIOU3O0JIALIMOHHON KOHCTPYKIUU.

AHTUKOPpPO3UOHHBIE TOKPBITUS H30JMPYEMON TIOBEPXHOCTH HE BXOIAT B COCTaB
TEIUIOU30JISILIMOHHBIX KOHCTPYKIUH.

4.6 B 3aBHUCUMOCTH OT NMPUMEHSIEMBIX KOHCTPYKTHBHBIX PEHICHUN B COCTaB KOHCTPYKLHU
JIOTIOJTHUTEIBHO MOTYT BXOMTH:

- BBIPAaBHUBAIOIIUH CJIOM;

- IPEIOXPAHUTEIIbHBIN CIION.

[IpenoxpaHuTenbHbINA CION CIEAYET IPEeayCMaTPUBATh IPU IPUMEHEHUH METAUIMYECKOTO
IIOKPOBHOTO CJI0s IS IIPEIOTBPALLCHUS ITOBPEKICHUS IAPOU30JILIUOHHBIX MAaTEPUAIIOB.

5 TPEBOBAHUSI K MATEPUAJIAM U KOHCTPYKLIUSIM TEIIJIOBOW
U30JSIUU

5.1 B KOHCTpYKUHMAX TEIUIOM3OJISILIMA 000pYyIOBaHUS U TPyOONpPOBOJIOB C TEMIIEpaTypoin
conepkanxcs B HuX BemecTB B guamna3zoHe oT 20 °C mo 300 °C ans Bcex cmoco0OoB
NPOKIIAJKH, KpoMe OeCKaHaThbHOU, CIEAYeT MPUMEHSTh TEIJIOM30JSIIUOHHBIC MaTepHallbl U
M3MHS C IIOTHOCTBIO He Gomee 200 Kr/M° 1 K09) UIMEHTOM TEIIONPOBOIHOCTH B CYXOM
cocrosiaum He 6onee 0,06 Br/(m-K) npu cpenueit remmeparype 25 °C.

JlomyckaeTcst mpuMeHeHue acOeCTOBBIX IIHYPOB AJIs U30JSIIUH TPYOOTPOBOIOB YCIOBHBIM
poxo7oM 710 50 MM BKJIFOUUTEINIBHO.

5.2 B xayecTBe NEpBOro TEIUIOU3OSAIMOHHOTO CJIOS MHOTOCIOHHBIX KOHCTPYKUUN
TETUTON30JISIIIAA 000pPY0BaHUS M TPYOOIPOBOJIOB C TEMIIEpaTypaMH COACPIKAIIUXCS B HUX
BeniectB B nuamnazoHe oT 300 °C u Oomnee AOIMycKaeTcss MPUMEHSTh TETUIOM3O0JISLUOHHbBIE
MaTepHanbl M W3JENHS C IUIOTHOCTBIO He Oomee 350 xr/m® u  kodddummentom
TeIIoNpoBOAHOCTH mipu cpeaHeit Temmeparype 300 °C ne 6omnee 0,12 Bt/(m - K).

5.3 B kauecTBe BTOPOro M MOCIEAYIOUIMX TEIUIOM3OJSALMOHHBIX CJIOEB KOHCTPYKLUHN
TEIUIOU30JISIIIMA 000pYIOBaHUSI U TPYyOONPOBOAOB C TEMIIEPATYpPOMl COIEPIKAIIMXCS B HHUX
BemectB 300 °C u Oonee ansi BceX CrocoOOB MPOKIAAKU, KpOMe OCCKaHAIBHOH, CIeayeT
MIPUMEHATH TETUION3OJISIIMOHHBIE MAaTEPHANIBI U U3CNIHS C TUIOTHOCTHIO He Ooiee 200 KI/M° 1
KOA(PUITUEHTOM TEIUIONPOBOAHOCTH Tipu cpeaneit Temmneparype 125 °C ue 6omnee 0,08 Bt/(m
- K).

5.4 ]Jlns Tenaou30JISLUUOHHOTO CJI0sl TPYOONpPOBOJAOB € IOJOKUTEIBHON TeMIlepaTypoi
npu 6eckaHaJIbHOM MPOKJIaIKe CleAyeT MPUMEHSATh MaTepuallbl ¢ TNIOTHOCTHIO He Gornee 400
kr/M® ¥ koddduIMEeHTOM TemonpoBogHocTH He Gotee 0,07 Br/(M - K) mpu Temmeparype
matepuaia 25 °C M BIOKHOCTH, YyKa3aHHOM B COOTBETCTBYIOIIUX TOCYIapCTBEHHBIX
CTaH/IapTaxX WIA TEXHUYECKUX YCIOBUSX.

5.5 JInst TemIOn30IA1HOHHOTO CIIOsi 000PYI0BaHUS U TPYOONPOBOOB € OTPHUILIATEIHLHBIMU
TEMIEPATypaMu CJIEyeT TPUMEHSTh TEIJIOM3OJSIIMOHHBIE MaTepHallbl W H3JCTUS C
IUIOTHOCTBIO He Goiee 200 Kr/M” pacyeTHOM TETUIOMPOBOIHOCTHIO B KOHCTPYKITMHU HE Ooliee
0,05 B1/(m - K) mpu Temnieparype BemiectB munyc 40 °C u Boime u He 6omnee 0,04 Bt/(m - K) -
npu munHyc 40 °C.

[Ipu BEIOOpE MaTepHalia TEILIOW3OJISIIMOHHOTO CJIOSI TIOBEPXHOCTH ¢ TeMIepaTypoit oT 19
10 0 °C ciemyeT OTHOCUTH K TOBEPXHOCTSIM C OTPHUILIATEIbHBIMU TEMIIEpATypaMHu.

5.6 Marepuaiibl, mpUMEHsIEMbIC B KQUeCTBE TETUIOM3O0JIAIIMOHHOTO U TTOKPOBHOTO CIIOCB B
COCTaBe TEIJIOU30JISIIMOHHON KOHCTPYKIUU 000pyAOBaHUs U TPYyOOIPOBOIOB, JOKHBI OBITH
cepruupoBaHbl  (MMETh TUTHEHHYECKOE 3aKIIOYeHHe, TMOKapHBIA  cepTudukar,
cepTu(duKaT COOTBETCTBUS KaueCTBa MPOAYKIIUH).

5.7 KoHCTpyKIMs TEmIoBOH M30JSLKMU TPYOOIPOBOAOB NMPH OECKaHAIBHON MPOKIIAIKE
JI0JDKHA 00J1a71aTh TPOYHOCTHIO Ha cxxaTue He meHee 0,4 MIa.

[Ipu GeckaHaNBHON MPOKIIAIKE TEIJIOBBIX CETEH ClIeMyeT MPEeUMYIEeCTBEHHO MPUMEHSThH
MIPEeIBAPUTENIbHO HW30JIMPOBAaHHbIE B 3aBOJACKHX YCIOBUAX TpPyObl C H30JISALUEH U3
NEeHONOJINypeTaHa B moyindTHiIeHoBoi obonouke (IOCT 30732) wnu apMmorieHOOeToHa ¢



YUETOM JIOITyCTUMOW TEeMIIepaTypbl MPUMEHEHUS MAaTepPHaJOB M TEMIIEpaTypHOTO Tpadmuka
paboThI TEIIOBBIX CETEH.

[TpumeHeHne 3aChHITHON W30JIALUN TPYOOTPOBOJIOB MPH MOJ3EMHON MPOKIIAIKE B KaHAIAX
1 OeCKaHaIbHO HE JOIMYCKAaeTCs.

5.8 Ilpu OeckaHanbHOW MNPOKJIAAKE IMPEIBAPUTENIHHO HU30JIMPOBAHHBIE TPYOONPOBOABI C
U30JISIMEN M3 MEHONOJUYpEeTaHa B TMOJMAITUICHOBOM 00OJOYKE MOJDKHBI OBITH CHAOXKEHBI
CUCTEMOM AMCTAaHIMOHHOIO KOHTPOJIS BIAYKHOCTH U30JISLIUU.

5.9 He nomyckaercs NMpUMEHATh acOecTocoJepKallue TEMIOU30JIAUOHHbBIE MaTepUallbl
JUTS. KOHCTPYKIIMIA TETUIOBOW M30JSIMKA 000pYAOBaHHS U TPyOOIPOBOIOB C OTPULIATETLHBIMHU
TEMIIepaTypaMu COJCPKAIUXCS B HUX BEIECTB M JJIs U30JSLUU TPYOOIIPOBOIOB MOA3EMHOM
IPOKJIAJKU B HEIPOXO/IHBIX KaHajax.

5.10 IIpu BbIOOpE TEMIOM3ONALMOHHBIX MAaTEPHAIOB M TMOKPOBHBIX CIIOEB CIEAYyeT
YUUTHIBaTh CTOMKOCTH 3JIEMEHTOB TEIUIOM3OJIALIMOHHOW KOHCTPYKIMM K XHMHUYECKU
arpeccUBHBIM (paKTOpaM OKpYXKarollei cpeibl, BKIOYas BOZMOKHOE BO3/ICHCTBHE BEIIECTB,
COJIEPIKAIINXCS B H30JMPYEMOM OOBEKTE.

He [nomyckaercs mnpuMeHeHHE TEIUIOM3OJALMOHHBIX  MAaTEpHUaloB,  COJEPKaIINX
OpraHMYECKHUE BELIECTBA, JUISl M30JSLUU KOHCTPYKLUUH OOOpyAOBaHUS U TpyOOIIPOBOJIOB,
COJIEPIKAINX CUJIbHBIE OKHCIUTENU (KUIKUNA KUCTIOPOI).

Jlig MeTayuinyecKux MOKPBITUH JOJDKHA MPEAyCMaTpUBaThCsl AaHTUKOPPO3UOHHAS! 3aIMTa
WM BEIOMPATHCS MaTepual, He TOBEPKEHHBIN BO3/IEHCTBUIO arpECCUBHOM CPE/IbI.

5.11 [ns obopynoBanus U TpyOOTPOBOJIOB, MOABEPTAIONINXCS yIAPHBIM BO3ACHCTBHSIM U
BUOpallMK, PpEKOMEHAYETCS TMPUMEHSATh TEIUIOU3OJSIHMOHHBIE HW3JEiUs Ha OCHOBE
0a3aJbTOBOT0 CYNEPTOHKOIO UM aCOECTOBOTO BOJIOKHA.

Jlns 00beKTOB, MOABEpralomuXcsi BUOpAIMK, MPH MPUMEHEHUH IITYKATYPHBIX 3aIIUTHBIX
MOKPBITUN CJIEAyeT MpeaycMaTpuBaTh OKJIEHKY IITYKaTypHOTO 3allUTHOIO TOKPBITUS C
MOCJIETYIOIIEN OKPACKOM.

5.12 Tlpu npoeKTHpOBaHUH OOBEKTOB C TMOBBIIICHHBIMUA CaHUTAPHO-TUTHCHUYECKUMU
TpeOOBaHUSIMU K COAEPKAHHUIO THUIM B BO3AYXE TIOMEHICHHA B KOHCTPYKIUSIX
TEIUIOM30JISIIMM  HE JIOIYCKAETCS IPUMEHEHUE MAaTEepUaJIOB, 3arpsA3HAIONIMX BO3AYyX B
MOMEILEHUSX.

JlonyckaeTcsi IpUMEHEHUE TEIUION30JIALIMOHHBIX M3/EJINH Ha OCHOBE MHUHEPAJIbHON BaThl
Busa BMCT u BMT no 'OCT 4640 ¢ nuamMeTpoM BOJIOKHA He Oosiee 5 MKM WJIM U3JICTUN U3
CYIIEPTOHKOTO CTEKJIOBOJIOKHAa B OOKJIagKaX CO BCEX CTOPOH M3 CTEKISIHHOM WM
KPEMHE3EMHOM TKaHU U MOJI TePMETHYHBIM 3aIIUTHBIM TOKPHITHEM.

5.13 B KOHCTpYKIMSIX TEIUIOBOH W3OJALMM, TPEIHA3HAYCHHBIX [JIs1 OOECTICUCHHS
3alaHHOM TemmepaTypbl Ha TMOBEPXHOCTU H3OJSALMU, B KayecTBE IOKPOBHOTO CJOA
pEKOMEHAYETCSl TNPUMEHATh MaTepualbl CO CTENEeHbl0 uepHOTl He Hmwke 0,9 (c
K03 GUITUEHTOM U3ydeHus: He Huxe 5,0 Br/(M* - KY).

5.14 He nomyckaercs NMPUMEHEHHE METAUNIMYECKOTO MOKPOBHOTO CJIOSI MPU IMOA3EMHOMN
OeckaHaJIbHOM MPOKIIAJIKE U MPOKIAAKE TPyOOIPOBOIOB B HEMPOXOAHBIX KaHAAX.

IToKpOBHBIN CI0M U3 TOHKOJIMCTOBOIO METAJIa C HAPYKHBIM IIOJUMEPHBIM IIOKPBITHEM HE
JIOTIYCKAeTCsl TMPUMEHATh B MECTaX, IMOABEPKEHHBIX MPSMOMY BO3JEHCTBUIO COJHEUHBIX
Ty4en.

5.15 TlokpoBHBI CJOW IOMyCKaeTCs HE NPEeayCMaTpuBaTh B TEIJIOM3OJISIIIMOHHBIX
KOHCTPYKLHUSX Ha OCHOBE WU3JCIUA W3 BOJOKHUCTBIX MAaTepUaloB C IOKPBITUEM
(KOTMPOBAHHBIX ) M3 aTIOMUHHEBOU (DOJIBTY WU CTEKJIOTKAHU (CTEKJIOXOJICTA, CTEKIOPOTOXKH)
U BCIIEHEHHOTO CHHTETHYECKOr0 KayyyKa JJIs M30JIHPYEMBIX OOBEKTOB, PAaCHOJIOKECHHBIX B
MOMEIIEHUSAX, TOHHENSAX, IMOJABANaX M YepJakax 3JaHuil, U NpPU KaHAIbHOW MPOKIAIKE
TpyOOIPOBOIOB.



Taonuma 1

Yucno cnoeB Napou30IAIHOHHOTO MaTepHala B
TEIUIOM30ISIIIMOHHOM KOHCTPYKIIMU B 3aBUCUMOCTH OT
} Tormua, TeMIIepaTypbl H30JINPYEMOI MOBEPXHOCTH U CPOKa
[Tapon3onsioHHbII MaTepuan MM SKCIUTyaTaluu
ot muHyc 60 10 19| ot Munyc 61 1o | Hike munyc 100
°C Munyc 100 °C °C
8 1er 12ner | 8ner | 12ner | 8xer 12 ner
TTomustunenoras mienka (COCT 10354);| 0,15-0,2 2 2 2 2 3 -
TUIEHKA MMOJMBHHUIOY THpabHas kiesmas| 0,21-0,3 1 2 2 2 2 3
(I'OCT 9438); nnenka nomusTieHoBas| (0,31-0,5 1 1 1 1 2 2
tepmoycanounas (TOCT 25951)
donbra amromunnesas (TOCT 618) 0,06-0,1 1 2 2 2 2 2
M3on FOCT 10296) 2 1 2 2 r 2 2
Py6epoun ('OCT 10923) 1 3 - - - - -
1,5 2 3 3 - - -

IIpumeuanus

1 [omyckaercs TpUMEHEHHWE JAPYTHX MAaTEepPHaioB, OOCCHCUYMBAIOMINX YPOBCHb COMPOTHBIICHUS
MIAPOTIPOHUIIAHHIO HE HIDKE, YeM Y IPUBEICHHBIX B TAOIHUIIE.

2 Jlns matepualioB C 3aKpBITOH TMOPUCTOCTBHIO, UMEIOMMX KOA(PQUITMEHT maponporumnaeMoct menee 0,1
mr/(m - 9 - [1a), Bo BceX ciaydasx IPUHUMAETCS OJIMH MapOU30JSIIIMOHHBINA CIIOH.

5.16 Yucio cnoeB napou3oNsIIMOHHOTO MaTepuana B TEIUIOU30JISIIMOHHBIX KOHCTPYKIMSX
JUi 000pyZ0BaHUs U TPyOONIPOBOAOB C OTPULIATENILHBIMU TEMIIEPATypaMH COIEPIKALIUXCS B
HUX BEIIECTB PEKOMEHYeTCsl IPHHUMATh 10 Tadmuie 1.

5.17 Ilpu npuMeHEHHH TEMJIOU30JIALUOHHBIX MaTepUAJIOB U3 BCIIEHEHHBIX HOJIMMEPOB C
3aKpBITBIMU [TOpPAaMU HEOOXOJIUMOCTh NPUMEHEHHUS NMAaPOU3O0JIIIUOHHOIO CJI0sl JOJDKHA OBITh
obocHOBaHa  pacyeroM. [Ipy  HCKIIOYEHUM  MApPOU3OJIALMOHHOIO  CJIOS  CIIeAyeT
IpelyCcMaTpuBaTh TEPMETHU3ALMIO CTHIKOB H3JEIMIl MaTepuajaMH, HE MpOIyCKalOIUMU
BOJISIHBIE TIAPBI.

5.18 Temnnon30asAMOHHBIE KOHCTPYKIIMM M3 MaTepUaioB ¢ rpymnmnoil roprouectu I'3 u I'4
He JIOIyCKaeTcs peyCcMaTpuBaTh Uil 000py10BaHUS U TPYOOIIPOBOJIOB, PACIIONOKEHHBIX:

a) B 3JJaHUSX, KpoMe 31aHui [V cTerneHn OorHeCTOMKOCTH, OJJHOKBAPTUPHBIX KUIIBIX JIOMOB
1 OXJIAKJACMBIX IOMEIICHUN XO0JI0JWIBHHUKOB;

0) B HAPYKHBIX TEXHOJOTUYECKUX YCTAHOBKAX, KPOME OT/IEIBHO CTOSIIIETO 000PYA0BaHHS;

B) Ha 3CTakajax, rajepesx M B TOHHEIAX NPH HAJIMYMU Kabened uiau TpyOOonpoBONOB,
TPAHCIIOPTUPYIOIIKX F'OPIOYNE BEIIECTBA.

[Ipu 3TOM MOMyCKAETCsl MPUMEHEHUE TOPIOYMX MaTepranoB rpynnsl ['3 wium ['4 nos:

- MAPOU3O0JISLIUOHHOIO CJIOS TOJIIIMHOM He OoJee 2 MM;

- CJIOSl OKPACKH WJIU TUICHKHU TOJIIMHON He Oonee 0,4 MM;

- TIOKPOBHOTO CJIOSI TPYOOIPOBOIOB, PACIIOIOKEHHBIX B TEXHUYECKHUX MOABAIBHBIX dTa)Kax
U TOANOJBAX C BBIXOJAOM TOJIBKO HapyXy B 371aHusx I m II cremeHeil OrHECTOMKOCTH mHpH
YCTPOWCTBE BCTABOK JUIMHOM 3 M M3 HEroprovux MaTepuanoB He Oosiee yem uepe3 30 m
JUTMHBI TPYOOTIPOBO/IA;

- TEIUIOU30JISILIMOHHOTO CJ0s U3 3aJIMBOYHOIO IEHOMOJIMYPETaHA IPU IIOKPOBHOM CJIO€ U3
OLIMHKOBAHHOM CTAJI B HAPY’KHBIX TEXHOJIOTMYECKUX YCTAHOBKAX M TOHHEIIAX.

[TokpoBHBIN c0i U3 crnaboroprounx marepuanoB rpymmn 'l u ['2, mpumeHsieMbIX a7
Hapy>XHbIX TEXHOJOIMYECKMX YCTAaHOBOK BBICOTOH 6 M M 0Oosee, HOJKEH ObITh Ha OCHOBE
TKAaHU U3 MUHEPAJIBHOTO WU CTEKJISIHHOIO BOJIOKHA.

5.19 TemmoBas u3oisAIMs TPyOONPOBOJOB M OOOPYAOBAHHS JIOJDKHA COOTBETCTBOBATH
TpeOOoBaHUAM 0€30IaCHOCTHU U 3aLUTHI OKPYKAIOILEH Cpe/ibl.

s TpyOONpoBOAOB HAA3EMHOM MNPOKIAAKU IMPU MPUMEHEHUH TEIIOU30ISIIMOHHBIX
KOHCTPYKLHMH U3 roprounx mMatepuainos rpynn I'3 u I'4 cinenyer npenycmarpuBarh:

- BCTaBKHU JUIMHOW 3 M W3 HETOPIOYHMX MarepuajoB He Oonee yem uepe3 100 M mimuHBI
TpyOOIpOBO/Ia;




- YYaCTKU TETUIOM3O0JIALIMOHHBIX KOHCTPYKLMN U3 HETOPIOYUX MaTepHajoB Ha PacCTOSHUU
HE MEHEE 5 M OT TEXHOJOTHUYECKUX YCTAHOBOK, COJAEPIKAIIMX TOPIOYHE T'a3bl U )KUJIKOCTH.

[Ipu  mepeceueHuun  TpyOONpOBOJOM  IMPOTHBONOXKAPHOM  Mperpajsl  ClEQyer
npelycMaTpuBaTh TEIUIOU3OJALMOHHBIE KOHCTPYKIMHM W3 HETOPIOYMX MAaTepuajoB B
npenenax pasMepa MpoTUBOIOKAPHOM Mperpabl.

[Ipn mpuMeHeHMH KOHCTPYKIMH TEMJIOMPOBOJOB B TEIUIOBOM H3OMSIHMH U3 TOPIOYHX
MaTepHajoB B HETOPIOYEH 000JI0UKE JOMYyCKAETCsl He JIeaTh MPOTUBONOXKAPHbIE BCTABKU.

TpeboBanust Kk  mOXapHOH  O€30MACHOCTH  TEIUIOM3OJSILMOHHBIX ~ KOHCTPYKIUI
TpyOOIPOBOIOB TEIIOBBIX ceTelt mpuBeneHsl B CHull 41-02.

5.20 [Ins »nemeHTOB 00OpyAOBaHHA U TPyOONPOBOJOB, TpeOyIOMIMX B IMpolecce
JKCIUTyaTallud CUCTEMATUYECKOTO HaOJIOJEHUs, CIEQyeT IpeaycMaTpuBaTth CcOOpPHO-
pa300pHbIE CHhEMHbIE TETIOM30JISIIUOHHBIE KOHCTPYKIIHH.

CpeMHBbIE TEMJIOU30ISUOHHBIE KOHCTPYKUUHU JOJDKHBI HPUMEHATHCA Uil M30JIALUU
JIIOKOB, (DITAHIIEBBIX COEIMHEHUH, apMaTypbl, CATbHUKOBBIX U CUIB(OHHBIX KOMIIEHCATOPOB
TpyOONpPOBOJOB, a TaKKE€ B MECTaX H3MEPEHUM M MPOBEPKU COCTOSHHUS H30JIUPYEMBIX
MTOBEPXHOCTEH.

5.21 W3penus W3 MUHEpaIbHOW U CTEKISHHOM BaThbl, NPUMEHSEMbIE B KauecTBE
TEIUIOU30JISILIMOHHOTO CIIOS [ TPYyOONpPOBOIOB MOA3EMHON KaHABHOW MPOKIAJKH, TOJKHBI
OBITH THUIPOHOOU3UPOBAHBI.

He nomyckaercs mNpUMEHEHHE TEIUIOM3OJSLMOHHBIX MaTEpHANIOB, IOJBEP/KEHHBIX
JNECTPYKLUUU IPU B3aUMOAECHCTBUM C BJIArol (MacTU4yHas W3OJSILMS, W3AENIUS HU3BECTKOBO-
KPEMHE3EMUCThIE, IEPIUTOLEMEHTHBIC U COBEJIUTOBLIC).

6 IPOEKTUPOBAHME TEILIOBOM U30JIAIUHA

6.1 Omnpenenenue TONIIUHBI TETUIOM3OISALMOHHOTO CJIOS IO HOPMHUPOBAHHOW IUIOTHOCTH
TEIUIOBOTO TIOTOKA.

6.1.1 Hopmbl TUIOTHOCTM TEMJIOBOTO TIOTOKAa Yepe3 H30JMPOBAHHYIO TOBEPXHOCTh
00BEKTOB, pacmoioXeHHbIX B EBporneiickom perunone Poccuu, cienyer mpuHUMATh He Ooliee
yYKa3aHHBIX:

onsi  obopyoosanusi U mpyobonpoBo008 ¢ - NOJONCUMENbHLIMU — MeMNepamypami,
PACNONIONCEHHDIX!

- Ha OTKPBITOM BO3JyXe€ - 110 Tabnauuam 2 u 3;

- B IIOMEIIEHNH - 10 Tabaunam 4 u 5;

013 000py0osaHusi u  mMpyoonposooos ¢  OMpPUYAMENTbHLIMU — MeMNepamypamu,
DPACNONIONCEHHBIX.

- Ha OTKPBITOM BO3/yXe€ - 10 Tabnuie 6;

- B IOMEIICHUH - 110 Tabmule 7;

npuU NPOKIAOKe 8 HeNPOXOOHBIX KAHANAX:

- UIsl TpyOOMpPOBOIOB IBYXTPYOHBIX BOASIHBIX TEIUIOBBIX ceTel - o Tabnuuam 8 u 9;

- JUIs TIApOINPOBOJIOB C KOHJIEHCATONPOBOJAMH TIPU WX COBMECTHOM TPOKJIAJKE B
HEMPOXOHBIX KaHanax - 1o tabnuie 10;

JUIsE  TpyOOTIPOBOJIOB JABYXTPYOHBIX BOJSHBIX TEIUIOBBIX CeTEH Tpu OecKaHaIbHOU
MPOKIIaJKe - 1Mo Tadymimam 11, 12.

[Ipn mpoeKkTHpPOBaHWH TEIUIOBOM W3OJSIIAKM JII TEXHOJIOTUYECKUX TPYyOOIPOBOIOB,
NPOKJIAJAbIBAEMBIX B KaHallax U OeCKaHalbHO, HOPMBI TUIOTHOCTH TEIJIOBOIO MOTOKA CIEAYyeT
MPUHUMATH KaK JJIsl TPyOOIPOBOIOB, POKIIAIBIBAEMBIX HA OTKPBITOM BO3/IyXE.

6.1.2 Tlpu pacnonokeHUU H30JIHPYEMBIX OOBEKTOB B APYTUX PETHOHAX CTpPaHbl CIEAyeT
MPUMEHSITHh K03 PurmeHT K, yIuThIBAIONNI N3MEHEHNE CTOMMOCTH TEIJIOTHI B 3aBUCUMOCTH
OT palloHa CTpPOUTENbCTBA M cloco0a NPOKIAAKU TpyOompoBoaa (MecTa YCTaHOBKHU
o0opyaoBaHus):

- HOPMBI TUIOTHOCTH TEILJIOBOI'O MOTOKA JUIS IJIOCKOM MOBEPXHOCTH M LWIMHIPUYECKON
IOBEPXHOCTH C YCIIOBHBIM IPOXooM Goiee 1400 MM g™ ompenemsiiores o Gopmyie



g = 4K, (1)

- HOpPMBI IJIOTHOCTH TEIJIOBOTO IMOTOKA IS IMJIMHIPUYECKON MOBEPXHOCTH YCIOBHBIM
npoxoaom 1400 MM 1 MeHee omnpenenstoTcs mo Gopmyie

g = qiK, 2)

I7i€ ¢ - HOPMHUPOBaHHAasi TMOBEPXHOCTHAs  IUIOTHOCTh  TEIUJIOBOTO  IOTOKA, Br/M?,
npUHUMaeMas 1o Tabnuuam 2-7;
qi- HOPMHPOBAHHAs JMHEWHAs IUIOTHOCTh TEIUIOBOrO TMOTOKa (Ha 1 M IHMHBI
MAIUHAPUYECKOTO 00BEKTA), BT/Mz, pUHUMaeMas 1o Tadyumiam 2-12.



Tab6numa 2 - HopMbl NJIOTHOCTH TeIJIOBOIO NOTOKa 00OpPYAOBaHHMSI W TPYOONPOBOAOB € MOJIOKUTEJIbHBIMH TeMIlepaTypaMu MNpH
PacnoJio;KeHUM HA OTKPBITOM BO3/yXe U 4Kcjie 4acoB padortsl 0os1ee S000

Ve OBHBIH IDOXO Temneparypa temnonocures, °C
poxol 20 | 50 | 100 | 150 | 200 | 250 [ 300 | 350 [ 400 | 450 | 500 [ 550 | 600
TpyOompoBOaa, MM
IInoTHOCTH TEIIOBOro OTOKA, 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 61 80 101 132 156 182 209 238 267 298

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

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

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

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

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

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

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

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

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

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

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

1000 52 100 163 222 281 340 400 463 527 592 660 729 801

1400 70 133 215 291 364 439 514 591 670 750 833 918 1098

bonee 1400 u miockue IITOTHOCTH TEIIOBOrO IOTOKA, Br/m®

II0BEPXHOCTH 15 | 27 | 41 | 54 [ 66 | 77 ] 8 | 100 | 110 | 134 [ 153 | 174 | 192

11 PUMCYAHHUC - HpOMG)KyTO"IHLIC 3HAUCHUSA HOPM IUIOTHOCTHU TCIJIOBOI'O IMMOTOKA CJICAYECT ONPCACIATH HHTepHOHﬂHHGﬁ.




Tab6numa 3 - HopMbl NJOTHOCTH TEIJIOBOIO MOTOKA O0OPYAOBAHHSI W TPYOONPOBOAOB € MOJIOKHUTEJIbHBIMH TeMIIlepaTypaMu NpPH
PacnoJIo;KeHUH HA OTKPBITOM BO3yXe U uncjie yacoB padornl S000 u menee

N Temneparypa temnonocutens, °C
VY cI0oBHBIH nmpoxon
TPyGOIPOBOIA, MM 20 | 50 | 100 | 150 | 200 | 250 [ 300 | 350 | 400 | 450 | 500 | 550 | 600
[1n0THOCTE TEMIIOBOrO MOTOKA, 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 92 128 164 202 241 282 324 368 413 460 508

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

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

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

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

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

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

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

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

Bonee 1400 u miockue [LI0THOCTH TEILUIOBOTO MOTOKA, BT/M°

OBEPXHOCTH 19 [ 35 [ 54 [ 70 [ 8 [ 99 | 112 | 125 [ 141 | 158 | 174 | 191 | 205

[Ipumeganue - [IpoMexyToUHbIe 3HAYCHNS HOPM IUIOTHOCTH TEIJIOBOTO ITOTOKA CIIEAYET ONPESNIATh HHTEPIIOSAIHEH.




Tab6numa 4 - HopMbl NJOTHOCTH TEIMJIOBOI0 MOTOKA JJisi 000PYJ0BaHUsI U TPYOONMPOBOAOB ¢ MOJOKHTEJHLHBIMH TeMIepaTypamMH HNpH
pacnoJio;keHUH B MOMeIeHUH U YKcjie 4acoB padoTsl 6osee S000

Venosmsiii mpoxox Tpy6onposona Temmnepatypa temnoHocutens, °C
e : 50 | 100 [ 150 | 200 | 250 [ 300 | 350 | 400 | 450 | 500 | 550 | 600
IInoTHOCTH TEIIOBOrO 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 94 110 126 144 162

40 9 21 32 45 59 73 89 105 122 141 160 180

50 10 23 36 50 64 80 96 114 133 152 173 194

65 12 26 41 56 72 89 107 127 147 169 191 214

80 13 28 44 60 77 95 114 135 156 179 202 227

100 14 31 48 65 84 103 124 146 169 193 218 244

125 16 35 53 72 92 113 136 159 184 210 237 265

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

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

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

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

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

400 36 72 106 139 174 210 247 286 326 368 411 456
450 39 78 114 150 187 225 264 305 348 392 437 484

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

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

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

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

900 67 130 185 239 294 350 407 466 527 589 653 718
1000 74 141 201 259 318 377 438 501 565 631 699 768
1400 99 187 263 337 411 485 561 638 716 797 880 964

Bonee 1400 u miockue IIIOTHOCTH TEITOBOrO IMOTOKA, Br/m’

TI0BEPXHOCTH 23 | 41 ] s6 | 69 | 8 94 106 118 130 141 153 165

11 PUMCYAHHUC - HpOMG)KyTO‘IHLIe 3HAUYCHUSA HOPM IUIOTHOCTHU TCIIJIOBOI'O IMMOTOKA CJICAYECT ONPCACIATH HHTCpHOHﬂHHGﬁ.




Tab6numa 5 - HopMbl NJIOTHOCTH TEIMJIOBOTO MOTOKA JJisi 000PYJ0BaHUsI U TPYOONMPOBOAOB ¢ MOJOKHTEJHLHBIMH TeMIlepaTypamMH HNpPH
pacnoJio;keHu B MOMellleHuH 1 ynciie 4acoB padornl S000 u menee

YcnoBHBIH Tpoxo TpyOorpoBoaa,

Temmneparypa TemnoHocutens, °C

e 50 | 100 | 150 [ 200 | 250 | 300 | 350 | 400 450 500 550 600
IInoTHOCTH TEIIOBOrO OTOKA, BT/M
15 6 16 25 35 46 58 71 85 99 114 130 147
20 7 18 28 40 52 65 79 93 109 126 143 161
25 8 20 31 43 56 70 85 101 118 136 154 174
40 10 23 36 49 64 80 96 114 132 152 172 194
50 11 25 40 54 70 87 105 124 144 165 187 210
65 13 29 45 62 79 98 118 139 161 184 208 233
80 14 32 49 66 85 105 126 148 171 195 221 247
100 16 35 54 73 93 115 137 161 186 212 239 267
125 18 39 60 81 103 126 151 176 203 231 261 291
150 21 44 66 89 113 138 164 192 221 251 282 315
200 26 53 80 107 134 163 194 225 258 292 328 365
250 30 62 92 122 153 185 218 253 290 327 366 407
300 34 70 103 136 170 205 241 279 319 359 402 446
350 38 77 113 149 186 224 263 304 347 391 436 483
400 42 85 123 162 201 242 284 328 373 419 467 517
450 46 92 134 175 217 260 305 351 398 448 498 551
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 u miockue I1OTHOCTH TEIIOBOrO IOTOKA, Br/m’
OBEPXHOCTH 26 | 46 | 63 | 718 | 92 | 105 119 [ 132 145 158 171 190

11 PUMCYAHHUC - HpOMG)KyTO‘IHLIe 3HAUYCHUSA HOPM IUIOTHOCTHU TCIIJIOBOI'O IMMOTOKA CJICAYECT ONPCACIATH HHTCpHOHﬂHHGﬁ.




Tabnuna 6 - HopMbl IUIOTHOCTH TENJIOBOIO MOTOKA /JJisi 000pPyAOBaHMS M TPYOONPOBOAOB C OTPHIATEIbLHBIMH TeMIlepaTypamMH NpH
PACIIOJIOKEeHHH HA OTKPBITOM BO3]1yXe

VenosHbiit Mpoxot Temneparypa temnonocurens, °C
TpyGONpOBO/E, MM 0 | munyc 10 | Munyc 20 | munyc 40 | MuHyc 60 | munyc 80 | muHyc 100 | munyc 120 | munyc 140 | MuHyc 160 | MuHyc 180
’ IInoTHOCTE TEMI0BOrO MOTOKa, 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
bonee 500 u mrockue II1OTHOCTH TEIIOBOro IOTOKA, Br/m
TOBEPXHOCTH 11 | 12 ] 2 | 13 ] 13 | 14 | 15 | 15 ] 16 | 17 | 17

11 PUMCYAHHUC - HpOMe)KyTO‘IHLIe 3HAYCHUSA HOPM INIOTHOCTHU TCIIJIOBOI'O IMMOTOKA CJICAYCT ONPCACIATH HHTGpHOHfIHHGﬁ.




Tab6nuuma 7 - HopMbl IUIOTHOCTH TENJIOBOIO MOTOKA /JJisi 000pPYyAOBaHMS M TPYOONPOBOAOB C OTPHMIATEIbLHBIMH TeMIlepATypamMH NpH
PACII0JIOKEHHH B IOMeIeHUH

Venosmnii mpoxon Temneparypa temnonocurens, °C
6OMpOBO, MM 0 | munyc 10 | munyc 20 | munyc 40 | MuHYyC 60 | munyc 80 | munyc 100 | MuHyc 120 | Munyc 140 | MuHyc 160 | MuHyc 180
Tpybotp ’ IInoTHOCTH TEIIOBOro IOTOKA, BT/M
20 5 6 6 7 9 10 12 14 15 16 18
25 6 7 1 8 10 11 12 14 16 17 20
40 7 7 8 9 11 12 13 16 17 19 21
50 7 8 9 10 12 13 14 17 19 20 22
65 8 9 9 11 13 14 16 18 20 21 23
80 9 9 10 12 13 15 17 19 20 22 24
100 10 10 11 13 14 16 18 20 21 23 25
125 11 11 12 14 16 18 20 21 23 26 27
150 12 13 13 16 17 20 21 23 25 27 30
200 15 16 16 19 21 23 25 27 30 31 34
250 16 17 19 20 23 26 27 30 33 36 38
300 19 20 21 23 26 29 31 34 37 39 41
350 21 22 23 26 29 32 34 36 38 41 44
400 23 24 26 28 30 34 36 38 41 44 46
450 25 27 28 30 33 35 37 40 42 45 48
500 28 29 30 33 35 37 40 42 45 47 49
Bomee 500 u mmockne I170THOCTE TEIIIOBOTO MOTOKA, Br/m?
TIOBEPXHOCTH 5 [ 1.6 [ 16 [ 16 | 16 | 16 | 17 | 17 | 18 | 18 ] 18

11 PUMCYAHHUC - HpOMe)KyTO‘IHLIe 3HAYCHUSA HOPM INIOTHOCTHU TCIIJIOBOI'O IMMOTOKA CJICAYCT ONPCACIATH HHTGpHOHfIHHGﬁ.




Tabnuma 8 - HopMbl IUVIOTHOCTH TEIJIOBOIO TMOTOKAa /s TPyO0ONpPOBOIOB
JABYXTPYOHBIX BOASIHBIX CeTell MPH MO/13eMHO KaHAJIbHOIM MPOKJIaJAKe U
NPOJOJAKUTEIHLHOCTH PadoThl B roj 6oJiee S000 4

VernoBHbiit Mpoxot CpenneroioBas TemMnepartypa TemIoHocuTeNs (moaatontuit/odparusiii), °C
TpyGOIPOBONA, MM 65/50 90/50 | 110/50
’ CyMMapHast TMHeHasl IITOTHOCTH TEIJIOBOI0 MOTOKa, 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

IIpumeuyanus

1 PacueTHbIe CpelHEro0BbEIE TEMIIEpPaTyphl BOJABI B BOJSHBIX TEIUIOBHIX ceTsx 65/50, 90/50 u 110/50 °C
COOTBETCTBYIOT TeMIIepaTypHbIM rpadukam 95-70, 150-70 u 180-70 °C.

2 IIpoMexyTOYHbIE 3HAUSHHsI HOPM IUIOTHOCTH TEIUIOBOTO ITOTOKA CJIIYET ONPENelIsiTh MHTEPIOJISIIUEH.




Tabnuma 9 - HopMbl IUVIOTHOCTH TeEIJIOBOIO TMOTOKAa [ TPy0ONpPOBOIOB
JABYXTPYOHBIX BOASIHBIX CeTell MPH MO/A3eMHON KaHAJIbHOM MPOKJIaAKe U
NPOJOAKUTEIBLHOCTH padoThl B rog 5000 4 u menee

. CpenneroioBas TeMieparypa TeIioHocHuTesi (nogatomuii/odoparhsiii), °C
:pcfg:;‘;;i;'g’x;ﬁ 65/50 | 90/50 | 110/50
’ CyMMapHast TMHeHasl IITOTHOCTH TEIJIOBOT0 MOTOKa, 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

[Ipumeuanue - Cm. npumedanus K Tabuuie 8.




Tab6numa 10 - HopMbl IUIOTHOCTH TEIUIOBOI0 NMOTOKA 4Yepe3 MOBEPXHOCTH M30JIAALMM NMaPONPOBOIOB C KOHAEHCATONPOBOJAMH NPH MX
COBMECTHOM MPOKJIA/IKe B HENMPOXOAHBIX KaHAJAX

VYcnosusiit  |[Taponposon I Konpgencaronposoa | ITaponpoBox l Konnencaronpososa | [TaponpoBox I Konnencaronpososa | ITaponpoBog | Konnencaronpososa | ITaponpoBog | KonpgencaronpoBoa | [TaponpoBox | KonpgencaronpoBoa
MPOXOA Pacuernast Temneparypa remoHocutens, °C
Tpy6ONpOBO/IOB, 115 100 150 100 200 100 250 100 300 100 350 100
MM
25 25 22 18 30 18 41 18 51 18 64 18 79 18
32 25 23 18 32 18 43 18 54 18 69 18 83 18
40 25 25 18 33 18 45 18 58 18 73 18 88 18
50 25 27 18 36 18 52 18 64 18 79 18 95 18
65 32 31 21 43 21 58 21 71 21 88 20 103 20
80 40 35 23 46 23 62 23 81 22 98 22 117 21
100 40 38 23 49 23 66 23 81 22 98 22 117 21
125 50 42 24 53 24 72 24 88 23 107 23 126 23
150 65 45 27 58 27 78 27 94 26 115 26 142 26
200 80 52 27 68 27 89 27 108 28 131 28 153 28
250 100 58 31 75 31 99 31 119 31 147 31 172 31
300 125 64 33 83 33 110 33 133 33 159 33 186 33
350 150 70 38 90 38 118 38 143 37 171 37 200 34
400 180 75 42 96 42 127 42 153 41 183 41 213 41
450 200 81 44 103 44 134 44 162 44 193 43 224 43
500 250 86 50 110 50 143 50 173 49 207 49 239 48
600 300 97 55 123 55 159 55 190 54 227 54 261 53
700 300 105 55 133 55 172 55 203 54 243 53 280 53
800 300 114 55 143 55 185 55 220 54 - - - -
IMIpumeuanue - [IpoMexyTounsle 3HaYeHNs] HOPM IIIOTHOCTH TEIIOBOT'O IMIOTOKA CIEAYeT ONPEeNsiTh HHTSPIOIIHEH.




Tabnupma 11 - Hopmbl NJIOTHOCTHM TeIJIOBOIO TMOTOKAa [Jsi TPyOONpPOBOIOB
ABYXTPYOHBIX BOASIHBIX ceTell NpPH NOA3eMHOH OecKaHAJbLHOM
NPOKJIAJKe U MPOJI0JAKUTEIHLHOCTH padoThl B roj 0oee S000 4

VCI0BHRIIH TPOXO. CpenneroioBas TeMnepartypa TeIIoHoCcuTeNs (moaatontuit/odparusiii), °C
TpyOGOIpOBOAA, MM 65/50 | 90/50 | 110/50
’ CyMMapHast TMHEHas! INTOTHOCTH TEIJIOBOI0 MOTOKa, BT/M
25 27 32 36
32 29 35 39
40 31 37 5}
50 35 41 47
65 41 49 54
80 45 %) 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
800 226 257 179
900 250 284 308
1000 275 312 338
1200 326 368 398
1400 376 425 461

[Ipumeuanune - Cm. mpuMevaHus K Tabuure 8.

Tab6bnuua 12 - HopMmbl IUIOTHOCTH TeNJOBOr0 MOTOKAa [Jsi TPyOompoBoaoB
ABYXTPYOHBIX BOJSIHBIX ceTeid MNpPM TMOA3eMHOM OeCKaHAJIbHOM
NPOKJIAJKE U NPOAOLKUTEJIbHOCTH PadoThl B roj 6osee S000 4 u menee

N CpenHeromoBas TeMIeparypa TeIIOHOCHTeNs (o paronmii/o0partHsi), °C
¥ CHOBHEIH POXOL 65/50 90/50 | 110/50
TpyOOIpOBOaa, MM .
CymMapHas THHEHHas IUIOTHOCTh TEIUIOBOTO MOTOKa, 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 34
150 74 86 94
200 93 107 117
250 110 125 138
300 126 144 157
350 140 162 177
400 156 177 194
450 172 196 213
500 189 214 232
600 219 249 269
700 147 290 302
800 278 312 341
900 310 349 380
1000 341 391 414




N CpenHeromoBas TeMIeparypa TeIIoHOCHTeNs (o atonmii/o0partHsii), °C
¥ CIOBHbIH 1POXOA 65/50 90/50 | 110/50
TpyOOIpOBOaa, MM =
CymMapHas THHEHHas IUIOTHOCTh TEIIOBOTO MOTOKa, BT/M
1200 401 454 491
1400 467 523 567

Ipumevanne - CM. mpuMedaHus K Taduuie 8.

Koadduuuent K, yunTsIBaronuii U3MEHEHUE CTOUMOCTH TEIUIOTHI U TEIIOU30JISILIMOHHOM
KOHCTPYKIIMM B 3aBHCHUMOCTH OT pailoHa CTpPOUTENIbCTBA M CIOco0a MPOKIAIKU
TpyOOmpoBo/Ia (MecTa YCTaHOBKH 000PYI0BaHUs), CIIEIyET MPUHUMATh 10 Tabnwuie 13.

6.1.3 PacueTHble XapaKTEPUCTHKH TEIJIOU3OJIALMOHHBIX MAaTepUalloOB W  U3JENui,
MPUMEHSIEMBIX I M30JIALMU 00OpYyJIOoBaHUS U TPyOONpPOBOIOB HAA3€MHON U IMOA3EMHON
IPOKJIAIO0K, CIeAyeT NPUHUMATh C YYETOM IUIOTHOCTH B KOHCTPYKLMH, BJIa)KHOCTH B
YCIJIOBUSIX OKCILTyaTalllu, IIBOB U BIMSIHUSI MOCTUKOB X0JIOZa 3JIEMEHTOB KPEIUICHUS.

KospduuueHT TennonpoBoAHOCTH YIUIOTHSIOLUIMXCS MaTepHalOB MpPU ONTHUMAJIbHOMN
IJIOTHOCTU B KOHCTPYKIUH CJIEAYET MPUHUMATh M0 JaHHBIM CEPTHUPHUKAMOHHBIX UCTIBITAHUN
WJIH 110 JaHHBIM, IPUBEAEHHBIM B CBOJI€ IPABUII HA IPOEKTUPOBAHUE TEIIOBOM U30JISILIUH.

Tabnuna 13 - Koappuunent K, yYyuThIBAOIIMNA M3MEeHEeHHE CTOMMOCTH TEILUIOTHI B
3aBUCMMOCTH OT PpAaiioHAa CTPOMTEIbCTBA M CHOCO0a NPOKJIAIAKHU
TpyOonpoBoaa (MecTa yCTAHOBKHU 000PY10BAHMS)

Crtoco0 nmpoKIagKi 000PYA0BaHKS U MECTOPACIIOIOKEHHE
. obopyznoBaHus
Paiion cTpoutenscTBa
HA OTKPBITOM | B IOMEICHHUH, |B HEPOXOTHOM| < oo o

BO3AyXE TOHHEJIE KaHaJe
EBpomnelickue pailoHbl 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
3anaguas Cubuphb 0,98 0,98 0,95 0,94
Boctounas Cubups 0,98 0,98 0,95 0,94
Jansuuii Boctok 0,96 0,96 0,92 0,9
Paitonsr Kpaiinero CeBepa U ImpHpaBHEHHBIE 0,96 0,96 0,92 0,9
K HUM

6.1.4 IIpu GeckaHadbHOU MPOKIAJKE TPYOOIPOBOJAOB TEIJIONPOBOJHOCTH OCHOBHOTO CIIOS
TETUTOU30JISIIIMOHHONW KOHCTPYKIIUU Ay OTIPENENsieTcs Mo popmyie

TIE Ao -

M = oK,

TEIJIONPOBOAHOCTh CYXOT0 MaTepuaia OCHOBHOTO ciiosi, Bt/(M - K);

3)

K- xo3dduument, yuyuThIBalOIIUNA yBEIMYEHUE TEIUIONMPOBOIHOCTH OT YBIAKHEHHUS,
NPUHUMAEMbII B 3aBUCUMOCTH OT BHJA TEIUIOM3OJSAIMOHHOTO MaTepuaja W TUIa

rpyHTa 1o tabnuue 14.

Tabnuua 14

Koaddunuent yBnaxuenus K

Martepuan TEeIION30IAHUOHHOIO CII0s Tun rpysara no 'OCT 25100
MaoBIaKHBIN Biaskubrin HacrplmenHsIi Bogoi
ITenononunypeTan 1,0 1,0 1,0
ApmoneHo0eTOH 1,05 1,05 1,1
ITeHonoanMepMuHepa 1,05 1,05 1,1

6.1.5 3a pacueTHyI0 TemrmepaTypy OKpY’Kalollei cpellbl MpU pacuerax Mo HOPMUPOBAHHON
IJIOTHOCTHU TEIJIOBOTO MOTOKA CIAEAYET IPUHUMATD:

a) JUIsl U30JUPYEMBIX TIOBEPXHOCTEH, PACIOI0KEHHBIX Ha OTKPBHITOM BO3IyXe:

- JUISl TEXHOJIOTHYECKOTO 000PYI0BaHUS U TPYOOIIPOBOIOB - CPEIHIOO 3a TOT;

- 151 TpyOOIPOBO/IOB TEIIOBBIX CETEH MPH KPYTIOroAUYHON paboTe - CPEeTHIO0 3a TOT;

- UIsl TpyOOTIPOBOJIOB TEIIOBBIX CeTel, padOTAIONIUX TOJHKO B OTOMHUTEIBHBIA MIEPHO, -
CPEIHIONO 3a IEPUOJI CO CPEIHECYTOUYHOM TEMIIEpaTypOi HapyKHOTO Bo3ayxa 8 °C U HUXKE;




0) JUId U30JIMPYEMBIX IOBEPXHOCTEH, PACTIONOKEHHBIX B MOMelleHuy, - 20 °C;

B) JUIsl TPyOOIPOBOIOB, PACHOJIOKEHHBIX B TOHHENSX, - 40 °C;

r) g TOI3€MHOM TPOKJIAIKKM B KaHajgax WIM Tpu OecKaHAJIbHOM MPOKIIAJIKE
TpyOOIPOBOJOB - CPEAHIOI 3a ToJ TEeMIIepaTypy IpyHTa Ha INIyOWHE 3aJI0KEHUS OCH
TpyOOIpoBoOIa.

[Ipu BenmuuHe 3ariyOjeHHMs BEpXHEW 4acTU MEPEeKpbITUA KaHajna (MpU MpPOKJIaIKe B
KaHajlaX) WM BepXa TEIUIOM30JIALIMOHHONW KOHCTPYKIMH TpyOompoBoja (mpu OeckaHaabHOU
npoknaake) 0,7 M M MeHee 3a pacyUETHYIO TEMIEPATypy OKpY’KaloLIEH cpeasl AO0JDKHA
IPUHUMATBCSA Ta )K€ TEMIIEpaTypa Hapy>KHOI'O BO3/yXa, YTO U IIPU HAJ3EMHOM MPOKIIaIKE.

6.1.6 PacuerHyro TemmepaTypy TEIUIOHOCUTENS TEXHOJIOIMYECKOro OOOpYJOBaHUS H
TpyOOIIPOBOJOB ClieAyET MPUHUMATh B COOTBETCTBHUHU C 33JJaHUEM Ha IIPOEKTHUPOBAHHUE.

Jlis TpyOONpOBOJOB TEIUIOBBIX CETEH 3a PACUETHYIO TEMIIEpaTypy TEIUIOHOCUTENS
IPUHUMAIOT:

a) JUIsl BOJSHBIX TETUIOBBIX CETEH:

JUIsL TIOJaroliero TpyOOnmpoBoAa MpU IOCTOSHHOM TeMIlepaType CEeTeBOM BOAbI U
KOJIMYECTBEHHOM PETYJIMPOBAHUU - MAKCUMAJIBHYIO TEMIIEPATYPy TEIJIOHOCUTEIIS;

JUIs TOJAIoIIero TpyOompoBoja NpU TEPEMEHHOM TeMIepaType CeTeBOM BOABI H
Ka4eCTBEHHOM PEryJIMPOBAaHUM - B COOTBETCTBHH ¢ Tabnuueit 15;

JUIs OOpaTHBIX TPYOOIPOBOIOB BOASHBIX TEIUIOBHIX cereit - 50 °C;

0) Ul MapoBBIX ceTell - MaKCHUMaJbHYIO TeMIepaTypy Iapa, CpPeIHIO [0 JJIUHE
paccMaTprUBaeMOro y4acTKa NaponpoBO/a;

B) JUI1 KOHJCHCATHBIX CETeH M CeTed Tropsdyero BOJOCHAOKEHHsS - MaKCUMAaJIbHYIO
TEMIEPATYypy KOHJIEHCATa WK TOpsiueid BOJBI.

TabGnuma 15
TemneparypHble pemmfbi BOJISTHBIX TEIUIOBBIX 95-70 150-70 180-70
cereit, °C
PacuerHas Temneparypa TEIIOHOCUTENS 1, °C 65 90 110

6.1.7 Ilpu ompeneneHuM TeMImepaTypsl IpyHTa B TEMIEPAaTypHOM IIOJE€ IOJ3EMHOIO
TpyOOIPOBO/Ia TETJIOBBIX CETEN TeMIepaTypy TEIJIOHOCUTENS ClIelyeT MPUHUMATh:

JUTSE BOJASIHBIX TEIUIOBBIX CETeH - IO TEeMIIEpaTypHOMY TpaduKy peryJupoBaHUS TpU
CpeIHEMECSYHON TeMIlepaType HapyKHOTO BO3AyXa pacCueTHOTO MECSIIa;

JUIS TIAPOBBIX CETEH - MaKCUMAaJbHYIO TEMIIEpaTypy Iapa B pacCMaTPUBAEMOM MECTE
naponpoBoja (C y4eToM NajJeHus TeMIEpaTyphl mapa Mo JJIMHE TpyOOoIrpoBoaa);

JUIST KOHJICHCATHBIX CETe M CeTel Tops4ero BOJOCHAOKEHHUS - MAaKCUMAIIbHYIO
TEMIEPaTypy KOHIEHCATa WU BOJIBI.

6.2 OnipezesieHre TONIIUHBI U30JISIIUHU 10 33JaHHOM BEJIMYMHE TEIJIOBOTO MOTOKA.

PacyeTHble mapaMeTpbl IPUHUMAIOT B COOTBETCTBHHM C 6.1.5 1 6.1.6.

[Ipu ompeneneHuWy TONIIMUHBI TEMJIOBOM HM3OJISILIMM CJIEAYET YUYHUTHIBATH BIIMSIHUE OMOP
TpyOOIIPOBOIOB ¥ 00OPYIOBAHUS.

6.3 OnpeneneHue TOMIMIMHBI TEIUIOBOW HW3OJSIUMU MO 3aJaHHON BEJIMYMHE OXJIAXKICHHS
(HarpeBaHMsI) BELIECTBA, COXPAHIEMOTO B eMKOCTSX B T€YEHHE OMPEICIICHHOTO BPEMEHHU.

PacueTHyr0 TemrepaTypy OKpY’KalOIIEro Bo3ayXa clieAyeT MPHHUMATD JIJIs 000pyA0BaHUs
U TpyOOIPOBO/IOB, PACIIOIOKEHHBIX HA OTKPHITOM BO3/yXeE:

- 17151 TOBEPXHOCTEH C MOJOKUTEILHBIMHA TEMIIEPATYPAMH - CPETHIO HanboJee XOIOaHON
ISATUAHEBKU ¢ 00ecnieueHHOCThIo 0,92;

- IS TIOBEPXHOCTEH C OTPUIIATENIbHBIMU TEMIIEpAaTypaMH BEUIECTB - CPEAHIOO
MaKCHMaJbHYIO0 HanboJee kapKkoro MecsIia;

- JUIS IOBEPXHOCTEH, pacnoyio)KeHHBIX B MOMEIIEHUHU, - B COOTBETCTBUU C 3a/JlaHHEM Ha
MPOEKTUPOBAHKE, a PU OTCYTCTBUM JAaHHBIX O TEMIIEpaType OKpykarouiero sozayxa - 20 °C.

Pacuetrnyio Temmeparypy BelleCTBa NPUHUMAIOT B COOTBETCTBUM C 3a/laHMEM Ha
MIPOEKTUPOBAHHUE.




6.4 Onpenenenuie TOIIMHBI TEIUIOBOM U30JIALMHU 110 3a/laHHOMY CHUYKEHUIO TeMIIepaTyphbl
BEIIIECTBA, TPAHCIOPTUPYEMOTO TPyOOIpoBOAaMH (TTapOIIPOBOIAMH).

PacuetHyro TemmepaTypy OKpY’Karomiel Cpeibl cleayeT NPUHUMATD i TPyOOIpoBOIOB,
PAcCIOIOKEHHbIX:

- Ha OTKPBITOM BO3/IyX€ U B IOMEIICHNUH - B COOTBETCTBUH C 6.3;

- B ToHHeaX - 40 °C;

- B KaHaIaX WIH Tpu OecKaHAIbHOW NPOKIAIKE TPYOOIPOBOIOB - MHHHUMAIBHYIO
CpeHEMECSUHYIO TeMIIEpaTypy I'PyHTa Ha TITyOMHE 3aJ0KEeHUs1 OcU TpyOOonpoBoaa.

PacuetHyro Temmeparypy TEIUIOHOCHTENS MPUHUMAIOT B COOTBETCTBHU C 33/JIaHUEM Ha
MIPOEKTUPOBAHHUE.

6.5 Ornpeenenne TOMIMUHBI TEIIOBOU U30JISALIMU 10 33JITAHHOMY KOJIMYECTBY KOHJICHCATA B
aponpoBOAAX.

PacueTHble mapamMeTpsl OKpPYIKAIOIIETo BO3/IyXa CIEAyeT MIPUHUMATh B COOTBETCTBUH C 6.3.

PacuetHyro Temmeparypy BellecTBa NPUHMUMAIOT B COOTBETCTBMM C 3aJlaHUEM Ha
MIPOEKTUPOBAHHE.

6.6 OrmpeneneHue TONLIMHBI TEIUIOBOM M30JIALMU 1O 33JJaHHOMY BPEMEHHU IPUOCTAHOBKH
JIBYDKEHUS JKUJIKOTO BEIIECTBA B TPyOONPOBOJAX B IEJSAX MPEAOTBPALICHUS €r0 3aMep3aHHs
WIN YBEJIUYECHHS BA3KOCTH.

PacueTHble mapaMeTphl OKPYXKAIOIIEro BO3AyXa M TEIUIOHOCUTENS CIIeAyeT NPUHUMATDH B
cootBeTcTBuHU ¢ 6.3 1 6.5.

6.7 OrmpeneneHue TONIIMHBI TEIJIOBOM M30JSLMU 10 3aJaHHOW TeMIepaType Ha
HIOBEPXHOCTHU M30JIALMH.

6.7.1 Temneparypy Ha IOBEPXHOCTH TEIUIOBOM M30JSLUU CIELYET NIPUHUMATh HE OoJiee,
°C:

a) IS U30JIMPYEMBIX IMOBEPXHOCTEH, PACIOIOKEHHBIX B pabodell MM 00CITy)KHBacMOMN
30HE NMOMEIIECHUH U CO/IEPIKAIIUX BELECTBA:

temnepatypod Beie 100 °C.......ccocveviiiiiennenne. 45
teMriepaTypoi 100 °C ¥ HHKE.....ccceeeeveeeeeneeennne. 35
TEMIEPATYpOH BCHBILIKY NTapoB Hke 45 °C ....... 35;

0) IUIs U30JIUPYEMBIX TMOBEPXHOCTEH, pACHONIOKEHHBIX HA OTKPBHITOM BO3AyXe B paboueit
WK 00CITy’)KUBAaEMOH 30HE:

MIPU METALTAYECKOM MTOKPOBHOM CJIOC ......eveeennnene 55

JUISL IPYTUX BUJOB MOKPOBHOT'O CIOS.....cuveenenennee 60.

TemnepaTypa Ha OBEPXHOCTU TEIUIOBOM M30JSUU TPyOONPOBOAOB, PACIIONOKEHHBIX 32
npeaenamMu padodeld WM 0OCITyKMBaeMOU 30HBI, HE JOJDKHA NPEBBIMIATh TEMIIEPAaTyPHBIX
MpeeIOB MPUMEHEHUS MaTEPUAIOB TOKPOBHOTO CJI0sI, HO HE BhIIe 75 °C.

6.7.2 PacuerHylo TeMIiepaTypy OKpPYXAIOIIEro BO3AyXa CIEAyeT MPUHUMATH JUIs
MOBEPXHOCTEH, paCIONOKEHHBIX:

- Ha OTKPBITOM BO3/1yX€ - CPEIHIOI0 MaKCHUMaJIbHYIO HanboJiee KapKoro MecsIa;

- B IOMEIICHUH - B COOTBETCTBHH ¢ 6.1.5, 6 U B.

6.8 Onpenenenre TONUIMHBI TEIUIOBON M30JIALIMHN C LEIbI0 IPEIOTBPALLIEHHUS KOHAECHCALUU
BJIaTd M3 OKPY>KAIOILEro BO3yXa Ha MOKPOBHOM CJIO€ TEIUIOBOM M3OJSAIMKU 000pYJOBaHUS U
TpyOOIPOBOJIOB, COJEPIKAIIMX BEIIECTBA C TEMIIEPATYPOH HIXKE TEMIIEPaTyphl OKPY KAOIIETO
BO3/yXa.

JlaHHBII pacueT CIeAyeT BBIIOJIHATH TOJNBKO IS HW30JUPYEMBIX IMOBEPXHOCTEH,
PaCHOJIOKEHHBIX B IOMELICHHUH.

Pacuernass TemmepaTypa W OTHOCUTENbHas BIAXHOCTh BO3/yXa TNPUHUMAIOTCS B
COOTBETCTBUH C 3a/IaHUEM Ha MPOESKTHUPOBAHUE.

6.9 ITpu pacuere TOMIIMHBI TEIUIOBOW M3OJSAIMU C LENbIO MPEIOTBPAIICHUS KOHACHCAIIH
BJard HA BHYTPEHHUX IOBEPXHOCTSIX OOBEKTOB, TPAHCHOPTUPYIOUIMX Ta3000pa3HbIe
BEIIIECTBA, COJAEp)KAIllMe BOJASHbIE Mapbl WM BOJSHBIE MHapbl M Ta3bl, KOTOpBIE IMpH
pPacTBOPEHUH B CKOHJACHCHPOBABIIMXCS BOJSHBIX Mapax MOTYT IPUBECTU K OOpPa30BaHHUIO



arpecCUBHBIX TMPOAYKTOB, pACUYETHYIO TeMIepaTypy OKpYXKarouleil cpeabl cleayer
IIPUHUMATbH B COOTBETCTBUU C 6.3.

6.10 Jlng wu30oiMpyeMbIX TIOBEPXHOCTEH C  OTpPULATENbHBIMH  TEMIEPAaTypaMu,
pACIIONIOKEHHBIX B MOMELICHUH, TOJIIIMHA TEMJIOU3OJIALIMOHHOIO CJ0s, OIpeJesieHHas 0
ycioBusiM 6.1, 6.2, nomxHa ObITh MpoBepeHa o 6.8. B pesynbTare npunHumaetcs: Oosbliee
3HAa4YEeHHE TOJLIUHBI CIIOS.

6.11 Termon30aALMOHHYI0 KOHCTPYKIHUIO C TEIUIOU3O0JIALIMOHHBIM CIIOEM U3 OJTHOPOJIHOTO
MaTepuasa, YCTAaHOBJIEHHOTO B HECKOJIBKO CJIOEB, IIPM pacueTax paccMaTpUBAIOT Kak
OJHOCJIOWHYIO.

Pacuer TONIIMHBI TEIUIOU30SLMOHHOIO €10 KOHCTPYKLIMH, COCTOSIIEH U3 ABYX U Ooiee
CJIOEB Pa3HOPOIHBIX MATEPUAJIOB, CIIEAYET MPOBOJIUTH UCXOJS M3 TOTO, YTO MEXKCIIOHHAs
TeMIeparypa HE IIPEBBIILIACT MaKCUMAJIbHYIO TeMIepaTypy IPUMEHEHHUS
TEIUIOM30JISIIMOHHOTO  MaTepuana MOCIeAyIOUMX cjaoeB. TOoNIuHy KaXaoro cjod
PACCUUTHIBAIOT OTJIENIBHO.

6.12 PacyeTHyl0 TOJIIMHY TEIJIOU3OJSLUOHHOTO CJIOSI B KOHCTPYKLHSAX TEIJIOBOM
U30JIIUM HAa OCHOBE BOJIOKHUCTBIX MAaTE€pHUaIOB M U3JENuil (MaToOB, IUIUT, XOJICTOB) CIIEAYET
OKPYTJISTH A0 3HAYCHHM, KpaTHBIX 10 MM.

B KOHCTpyKUMSIX Ha OCHOBE MMHEPAJOBAaTHBIX IMJIMHAPOB, JKECTKHX SYEHCTBIX
MaTepuasoB, MAaTEpHAJIOB U3 BCIEHEHHOI'O CHHTETHUYECKOIO KaydyKa, IEHONOJUAITHIIECHA U
NEHOIUIaCTOB CJIEAyeT MpPUHUMATh OMIDKaHIIyl0 K pacyeTHOM TOJNIIMHY H3AEIUH 1o
HOPMaTUBHBIM JJOKYMEHTaM Ha COOTBETCTBYIOILIIUE MATEPHAIIbI.

Ecnu pacderHas ToJIMHA TEMJIOU30JIALIMOHHOTO CJIOSI HE COBIAJAaeT ¢ HOMEHKJIATypHOM
TOJILIMHON BBIOpAHHOIO Marepuaia, CleAyeT NPUHHUMAaTh MO JEHCTBYIOIIEH HOMEHKIATYpe
Omkaiinnyto 0oJiee BBICOKYIO TOJNIIUHY TEMJIOU30JIALMOHHOTO MaTepuaa.

JlomyckaeTcsi MpUHUMATH OJMIDKaiiIyro Oojiee HHU3KYIO TOJIIMHY TETUIOU30JISIIMOHHOTO
CJIOSl B CIy4yasiX pacyera Mo TeMIepaType Ha MOBEPXHOCTH M30JSLMU U HOPMaM IUIOTHOCTH
TEIJIOBOTO IIOTOKA, €CIM pa3HMIIA MEXIY pPacueTHOM M HOMEHKJIATYpHOM TOJIIMHOM HE
MPEBBILIAET 3 MM.

6.13 MuHuManbHyIO TOJIIIMHY TEIIOM30JIILIMOHHOIO CII0S CIIEyeT IPUHUMATh:

OpU W30JIALMU IUIUHAPAMHM W3 BOJOKHUCTBIX MAaTEpHUajoB - PABHOM MHMHHUMAalbHOM
TOJIIIMHE, NPEIyCMATPUBAEMOM TIOCYJapCTBEHHBIMU CTaHAApTaMM WM TEXHUYECKUMHU
YCIIOBUSIMH;

IPU U30JISILUM TKaHSIMH, TOJIOTHOM CTEKJIOBOJIOKHUCTBIM, IIHYpamHu - 20 MM.

IPU U30JILUH U3JEIUSAMH U3 BOJIOKHUCTBIX YIJIOTHSIOIINXCS MaTepUaioB - 20 MM;

IIPU U30JISILUU KECTKUMU MaTepuaiaMu, U3AEIUSIMU U3 BCIIEHEHHBIX ITOJIMMEPOB - PaBHON
MUHMMaJIbHON TOJIIIMHE, NpeAyCMaTpUBaeMOil TOCylapCTBEHHBIMU CTaHIApTaMHM WM
TEXHUUYECKUMHU yCIOBUSIMHU.

6.14 IlpenenpHast TONIIMHA TEIUIOU3OJISLIMOHHOTO CJIOS B KOHCTPYKIMSX TEMJIOBOM
U30JIALUHU 000pyAOBaHMS U TPYyOOIIPOBOAOB NPUBEACHA B MPUIIOKEHUH b.

Ecnu pacdernas TonmuHa OoJiblle, 4eM MOXKET OOECHEeYUTb B COOTBETCTBUHM C
npuiio)keHneM b BBIOpaHHBINA TETIOM3OJSIIUOHHBIN MaTepHal, CleIyeT MPUMEHUTh Ooliee
3(PEeKTUBHBIN TETIIION3OJIAIIMOHHBINA MaTEpHaI.

[IpumeHeHne KOHCTPYKIHHA ¢ OOJNBIIEH TOJIIMHOW TEIUIOM3OJSIIMOHHOTO Cl0si TpeOyeT
TEXHUYECKOT0 0OOCHOBAHUS.

6.15 TommuuHy TEMION30JALUOHHOIO CJIOSI B KOHCTPYKIUSX TEIUIOBOM H30JIALUU
pUBapHO, My(TOBOH M HECheMHOW (DIIAaHIIEBOM apMaTyphbl CIIEyeT NMPUHUMATh PAaBHON
TOJIIIMHE U30JSIIUK TPyOOnpoBoAa.

TonummHy TENnaoU30JALUOHHOTO CJI0S B ChE€MHBIX TEIUIOM30JISIIMOHHBIX KOHCTPYKLUAX
(GaHUEBBIX COeAMHEHMH U (IaHLEBOM apMmarTypbl C MOJOKUTEIBHOW TeMIlepaTypoi
TPaHCHOPTUPYEMBIX  BEIIECTB  CJEeAyeT MpPUHUMATh pPaBHOM  TONLIMHE  W30JIALUU
TpybonpoBoa, HO He Oonee 120 Mm.

TonmuHy TENIOU30JIALUOHHOIO CJI0S B ChEMHBIX TEIUIOM3OJISIIMOHHBIX KOHCTPYKLUAX



(GaHUEeBBIX CcOeMMHEHWH © ()JIaHIEBOW apMaTypsl TpPyOONPOBOAOB C OTPHIIATEIBHOM
TEMIIepaTypoil TpPaHCHOPTUPYEMBIX BEIIECTB CJlEAyeT MPUHUMATh pPABHOM TOJIIMHE
M30JIUH TPyOOIpoBo/Ia.

6.16 Jlns mosepxHocteil ¢ Temmeparypoil Bbime 350 °C u Hmwke munHyc 60 °C He
JIOIYyCKAaeTCsl MTPUMEHEHNE OJHOCIOMHBIX KOHCTPYKUMU. [IpM MHOTOCIOWHON KOHCTPYKLHH
HOCJEIYIONUE CIO0U I0JIKHBI IEPEKPhIBATh HIBBI MPEABLIYILETO.

6.17 3aka3Hple TOJIIMHY U OOBEM TETUIOM3OJSIIMOHHBIX HW3EITUN U3 YIUIOTHSIOITUXCS
MaTepHaJIoB CIELYET ONMPEEIIATh 10 PEKOMEHIyeMOMY MPHIIOKEHUIO B.

6.18 TonmmuHy METaJJIMYECKUX JIMCTOB, JIEHT, NPUMEHSIEMBIX IS TOKPOBHOTO CIIOS, B
3aBUCUMOCTM OT HAapyXHOI0 JHaMeTpa WIM KOH(UIypaluu TEIIOM30JSLMOHHON
KOHCTPYKLUHU PEKOMEHYEeTCsl IPUHUMATh 1o Tadnuue 16.

Tabnuma 16 - ToammuHAa MeTAJIMYECKUX JIMCTOB IS MOKPOBHOIO CJIOSI TeMJI0OBOi
H30JIIIIHH

B munnumerpax

TonmuHa arcTa, HE MeHEee, IPH AHAMETPE H30JSIHN
Marepuasn HOKpOBHOTO CJIOA CB.350 mo | CB.600 mo | Cg. 1600 u miockue
350 u meHee
600 1600 MTOBEPXHOCTH

JIMCTHI M JICHTHI M3 HEPIKaBeIOIIEeH cTann 0,5 0,5 0,8 0,8
JIucTel U3 TOHKOJIWCTOBOM CTajlW, B TOM 0,5 0,8 0,8 1,0
YHCIIe ¢ TOJIMMEPHBIM MTOKPHITHEM

JIucTtel W3  QMIOMHHUS W QIFOMHHHEBBIX 0,3 0,5 0,8 1,0
CIIJIAaBOB

JleHTBI W3 QIIOMHHUS W AIIFOMHHHEBBIX 0,25 0,3 0,8 1,0
CIIJIaBOB

6.19 B xkadecTBe MOKPOBHOTO CJIOS TEIUIOM3OJAIIMOHHBIX KOHCTPYKIUI JHaMeTpoM
m3oJsinuu 6osiee 1600 MM | IJIOCKUX, PACIIONOKEHHBIX B MIOMEIIEHWN C HEarpeCCUBHBIMH U
c1ab0arpecCuBHBIMU CpEllaMU, JOMYCKACTCS MPUMEHSATh METALTUYECKHE JIMCThI U JICHTHI
tommuuou 0,7-0,8 MM, a st TpybonpoBoaoB AunameTpoM u3ossuu 6osee 600 1o 1600 mm -
0,6 MMm.

6.20 JIucTel M JIEHTHI M3 AIIOMHHUS M AIIOMUHHEBLIX CINIaBOB TomuHon 0,25-0.3 MM
PEKOMEHIyeTCsI IPUMEHSITH TOPPUPOBAHHBIMHU.

6.21 ItykarypHbIii  TOKPOBHBIH  CJIOM  TETUIOM30JUPOBAHHOW  IOBEPXHOCTH,
pPacHoNOKEHHOW B TOMEUICHUH, JODKEH OBITh OKJIeEH TKaHbIO. TOINIIMHY IITyKAaTypHOTO
TOKPBITHS TPU YKJIQJKE TO KECTKUM WM BOJIOKHHCTHIM MaTepHajaM B 3aBUCHUMOCTH OT
IUaMeTpa U30JIMPYEeMOTo 00BhEeKTa peKOMEHAYETCsl MPUHUMATh TIo Tabnuie 17.

Taomnuma 17

TosyHa MTYKAaTyPHOIO NOKPBITHSI, MM

Bun u3onsunonHoro Matepuana Bun n3onupyemoro o6bexTa

(ocHOBaHME) TpyOonpoBoabI HAPYKHBIM AUAMETPOM, MM OBopy,toBanHe
10 133 Bk 159 u Gonee
Kectkue uzgenus 10 15 20
BosokancTheIe M3nenus 15 15-20 20-25
6.22 JIna TEIUVIOM3OJSALUOHHBIX  KOHCTPYKLHMH, MOJBEPraroliuxcs BO3ACHCTBHIO
arpecCUBHBIX Cpel, CIEAYeT IpeayCMaTpuBaTh 3alUTy METAJUIMYECKUX MOKPBITUH OT
KOPPO3HUH.

[Ipn mpuMeHeHMM B KadecTBE ITOKPOBHOTO CJIOSI JIMCTOB M JICHT W3 QIIOMHHHS W
QATIOMUHHEBBIX CIUIABOB U TEIUIOM3OJISIIIHOHHOTO CJI0S B CTATHHOW HEOKPAIICHHOW CETKE WU
MPU YCTPOWCTBE KapKaca CleAyeT IpeIyCcMaTpuBaTh YCTAHOBKY ITOJ TOKPOBHBIA CIIOM
MPOKIAKA W3 PYJIOHHOTO Marepuala WM OKpPacKy IO TOKPOBHOMY CIIOK H3HYTPH
OUTYMHBIM JIAKOM.

6.23 Ilon mMOKPOBHEIH CIION U3 HEMETAJUIMYECKUX MATEpUajoB B MOMEICHUSX XPAHEHUS U




nepepadOoTKH MUIIEBBIX TPOAYKTOB CJENyET MpeaycMaTpUBaTh YCTAHOBKY CETKU CTalIbHOU U3
MIPOBOJIOKH TUAMETPOM He MeHee | MM ¢ sueiikamu pa3mepoM He Gosee 12x12 mm.

6.24 KoHCTpyKIHsI TEIJIOBOW U30JISIIIAH JTOJDKHA UCKITFOYATh ¢ JeOopMAaIUio U CIIOJI3aHNe
TEIUIOM30JISILIMOHHOTO CJI0S B MpOIECCe SKCIUTyaTalld. B cocTaBe TemIou30JsSIUOHHBIX
KOHCTPYKLMH 00Opy/lOBaHUS U TpPyOOIPOBOAOB CIEAYEeT NpeayCMaTpuBaTh OIOPHBIE
9JIEMEHTHl U pa3rpy’karollue YCTPOHCTBa, 00eCreunBarOINe MEXaHUYECKYI0 MPOYHOCTh U
9KCILTYyaTallMOHHYIO HaIe)KHOCTh KOHCTPYKILIUH.

Ha BepTHKalbHBIX ydacTKax TpyOONpOBOAOB M OOOpPYIOBaHUS ONOPHBIE KOHCTPYKIUH
CIIeIyeT MpeayCcMaTprBaTh Yepe3 Kaxkaple 3-4 M 110 BBICOTE.

6.25 B KOHCTpYKIMSX TEIUIOBOM M30JAIMM OOOpYJOBaHUS M TpPyOONpPOBOAOB C
OTpULIATENIbHBIMM ~ TEMIIEpaTypaMH BELIECTB HE CJEAYyeT NPUMEHATh METaJUINYECKUe
KpENeXKHbIE JeTalld, MPOXOMAIIME dYepe3 BCIO TOJIIMHY TEMJIOU30SIMOHHOTO CJOS.
Kpenexnsle neranmm wWiM HMX 4YacTH CIEAyeT IMpeaycMaTpuBaTh W3 MaTepUaloB C
TeIIoNpoBOAHOCTHIO He Oosee 0,23 Bt/(m - K).

JlepeBsSiHHBIE KpETeXKHBIE JeTaIW JOJDKHBI OBITh  00paOOTaHBl aHTHUIIMPEHOM U
AHTUCENITUYECKUM COCTABOM.

OneMeHTBl KpEIJICHUsl, W3TOTOBJIEHHBIE M3 YIWIEPOAUCTOM CTaji, MAODKHBI HMETh
AHTUKOPPO3HOHHOE MOKPBITHE.

6.26 Pa3MmemieHue KpemexHbIX JeTajleldl Ha UW30JMPYEMbIX IOBEPXHOCTSX CIEAyeT
npuHuMath B coorBercTBuu ¢ [OCT 17314.

6.27 Jleranu, npeaycMaTpuBaeMble ISl KPEIUIEHHS TEIUION30JIALIMOHHON KOHCTPYKIIMH Ha
MOBEPXHOCTU C OTPULIATEIbHBIMU TEMIIEPATypaMH, OJKHbI MMEThb MOKPOBHBIA CIOW OT
KOPPO3UU WM U3rOTABIMBATHCS U3 KOPPO3UOHHO-CTOMKHUX MATEPUAIIOB.

Kpenexnble perany, CONpPUKACAIOLIUECS C H30JIHPYEeMONM IOBEPXHOCTBIO, CIIETYEeT
Mpe1yCcMaTpUBaTh:

JUTsl IoBepXHOCTEN ¢ Temneparypoit ot munyc 40 10 400 °C - U3 yriepoaucTou cranu;

Ul oBepxHocTel ¢ Temneparypoil Beimie 400 m Hmwke muHyc 40 °C - u3 TOro e
MaTepuaia, YTo U U30JIupyeMas OBEPXHOCTb.

OneMeHTbl  KpEIUIEHHWs  TEIUIOW30JSLUOHHOTO  CJIOS M IOKPOBHOTO  CJIOS
TEIUIOU30JISIIIMOHHBIX KOHCTPYKUUH 000pyAOBaHUS U TPYOONPOBOIOB, PACIONIOKEHHBIX Ha
OTKPBITOM BO3AYyX€ B PallOHaX C pacyETHOM TEMIIEPaTypOH OKPY’KAIOIIETO BO3JyXa HUXKE
muHyc 40 °C, cneayeT NTpuMeHsTh U3 JISTUPOBAHHOM CTaJIu UJIU aTFOMUHUA.

6.28 KoHCTpyKIIUSIT TIOKPOBHOTO CJIOSI TEIJIOBOM HW3OJSIMU  JIOJDKHA  JIOMYCKATh
BO3MOXXHOCTh KOMIICHCAIIUM TEMIIepaTypHbIX JAedopmanuii u30IupyeMoro oObeKTa U
TEIUIOU30JISILIMOHHONW KOHCTPYKLIUH.

TemnepaTypHbi€ MIBBI B 3aIIUTHBIX MOKPBITUAX TOPU3OHTATIBHBIX TPYOOIIPOBOAOB CIEAYET
peaycMaTpuBaTh Y KOMIIEHCATOPOB, OIIOP U IOBOPOTOB, a HAa BEPTUKAIBHBIX TPYOOIpPOBOAaX
- B ME€CTax YCTaHOBKH OMOPHBIX KOHCTPYKILIHUH.

[lpu wu3omALMU KECTKUMHU (OPMOBAHHBIMU U3ACTUSAMH CJIEIyeT IpeaycMaTpuBaTh
BCTaBKH U3 BOJOKHHCTHIX MAaTEPHAJIOB B MECTAX YCTPONCTBA TEMIIEPATyPHBIX IIBOB.

6.29 Bribop wMmaTepuanra TOKPOBHOTO CJOS  TETUIOM3OJSLMOHHBIX  KOHCTPYKIUN
o0opynoBaHusi U TPyOONPOBOJIOB, PACIOJIOKEHHBIX HAa OTKPBITOM BO3JyXe B pailoHax c
pacueTHOM TemmepaTrypoil okpyxkaromero Bosayxa muHyc 40 °C u HHUXKe, Ccleayer
MPOU3BOJUTL C YYETOM TEMIIEPaTypHBIX TMPEAENOB TNPUMEHEHHS MaTepHalioB IO
JIHCTBYIOIIMM HOPMAaTHBHBIM IOKYMEHTaM.

6.30. KoHCTpyKIIMsSI KPETUICHHsI TIOKPOBHOTO CJIOSI TEIJIOBOM HM3OJIAIMK OOOPYJAOBAHHS H
TpyOONPOBOJOB C OTPHUIATEIbHBIMH TEMIEpaTypaMHd BEUIECTB JOJDKHA HCKIIOYATh
BO3MOXKHOCTH MOBPEXICHUS TAPOU3O0JIALIMOHHOIO CJI0S B IPOLECCE IKCILTyaTalllu.

6.31 /lns oGopynoBaHust U TpyOONpPOBOZOB C OTPHULATENBFHBIMU TEMIIEpaTypaMu IpH
NPUMEHEHUHU MapOU30JISIIMOHHOTO CIIOS U3 PYJIOHHBIX MaTepuanoB 0e3 CIIONIHOW HaKIeHKu
ClIeyeT IpeayCcMaTpuBaTh TIEPMETHU3AlMIO IIBOB MApOM3O0JSLIMOHHOIO CIIOS; IpHU
TEMIIEpaType H30JUPYyEeMOH TMOBEpXHOCTH Hmwke wMuHyc 60 °C crmeayer Takke



MpeyCMaTpUBaTh TEPMETH3AIMIO IBOB TTOKPOBHOTO CJOS TEPMETHUKAMH WM TUIEHOYHBIMHU
KJISSIIUMUCS MaTepuallaMu.

6.32 Jlna GeckaHalbHOM MPOKJIAAKH TPYOONPOBOJOB TEIJIOBBIX CETEH B CYyXUX I'pyHTax
BO3MOXKHO TIPUMEHEHHE H30JSIMU W3 INTYYHBIX (DOPMOBAHHBIX W3ICTHHA (CKOPIYIIBI,
CeTMEHTHI) M3 IMEHOIOJIIMYPETaHa MM MOJMMEpPOETOHA ¢ BOJOHEMPOHHUIIAEMBIM ITOKPOBHBIM
CIIOEM, TIPH 3TOM TEIUIOM3OJIILHOHHBIC HM3JIENUS CIEAYeT YKIaIbIBaTh Ha BOJOCTOMKUX U
TEMIIEPATYPOCTONKMUX MAaCTHKAX HITH KIIESX.

IMPUJIOXKXEHUE A
(cnpasounoe)

HEPEYEHb HOPMATUBHBIX JOKYMEHTOB, HA KOTOPBIE UMEIOTCH
CCBLIJIKH B TEKCTE:

CHulI 41-02-2003 TemoBsle ceTH

I'OCT 618-73 ®onbra antoMuHUEBas AJ1s TEXHUUECKUX Lenei. TeXHnYecKkue yciaoBUs

I'OCT 4640-93 Bata muHepasibHas1. TeXHUYECKUE YCIOBUS

I'OCT 9438-85 Tlnenka nonuBUHWIOyTHpaibHas Kiesdmas. TexHuueckue ycioBus

['OCT 10296-79 U3zon. Texuudyeckue ycioBus

I'OCT 10354-82 I1nenka nonuatuieHoBas. TeXHUYECKUE YCIOBUS

I'OCT 10923-93 Py6epoua. TexHuueckue ycioBHs

I'OCT 17314-81 VYctporicTBa s KPEIJICHUsT TEIUIOBOM H3OJISIIIUM CTAbHBIX COCYJIOB U
anmnapatoB. KoHcTpykius u pazMepsl. TexHuueckue TpeOoBaHMs

T'OCT 25100-95 I'pynrsl. Knaccudukanus

I'OCT 25951-83 I1nenka noau3TUICHOBAs TEPMOYyCaouHas. TeXHUYECKUE yCI0BUs

T'OCT 30732-2001 TpyOsl u (acoHHBIE W3IENHS CTAIbHBIE C TEIUIOBOW H3OJSAIUMEH U3
NEHONOJINypeTaHa B MOJUAITUIEHOBON 000s104Ke. TeXHUUecKue yCIoBusl.

IMPHJIOKEHUE b

(pexomerndyemoe)

MPEJIEJBHBIE TOJIUHBI TEILIOU3OJISIIIMOHHBIX KOHCTPYKIIAM IS
OBOPYJOBAHMUSA U TPYBOITPOBOAOB

Crioco6 mpokIa Ky TpyOoIpoBoia
Hapy>xublii Hanzemusiii | B tonnene B HenpoxoHOM KaHaJe
JIHaMETp, MM [IpenenpHast TOMNMHA TEIION30SIIMOHHOTO CIIOsI, MM, TIpH TeMneparype, °C
19 u HIKE 20 u 6oitee 19 u HIKE 20 u 6ostee | mo 150 Bkn. | 151 u Goitee
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




Crioco0 IMpoKJIaIKK TpyOonpoBoIa

Hapy>xHbIit Hanszemnslii | B TonHene B HenpoxoHOM KaHale
JHaMETp, MM [IpenenpHast TOMNMHA TEIION30SIIMOHHOTO CIIOsI, MM, TIpH TeMneparype, °C
19 u HIKE 20 u 6oitee 19 u HIKE 20 u 6ostee | mo 150 Bkn. | 151 u Goiee
920 320 300 320 260 140 220
1020 u Gomee 320 320 320 260 140 220

IIpumedanus

1 Jlns TpyOOmpOBOJOB, pAacloONOXKEHHBIX B KaHalaxX, TOJNIIMHA H3OJSIMK YKa3aHa ISl TTOJIOKHTEIBHBIX
TeMIlepaTyp TpPaHCHOPTUPYEMBIX BemecTB. Jimsg TpyOONmpOBOMOB C OTPUIATENBHBIMH TEMIEepaTypamu
TPAHCHOPTHPYEMBIX BEIIECTB INPEAENbHbIE TONIMHBI CIEAYeT NMPUHUMATh TAKUMH K€, KaK IPH IMPOKIAIKE B
TOHHEJIAX.

2 B cirydae ecnu pacueTHas TONIMHA W30JIAIHH OOJIbIIE MPEIeNbHON, ClIeAyeT MPUHUMATh Ooee 3P PeKTHBHBIN
TEIUIOU30JSIIMOHHBIM MaTepuall U OrPAaHUYMTHCS MPEACIbHOM TOJIILMMHOM TEIUIOBOM W30JALUHU, €CIU 3TO
JOITyCTUMO 10 YCIOBUAM TEXHOJIOTHYECKOTO IPOLECCa.

MNPUJIOKEHUE B
(pexomenoyemoe)

OIIPEAEJIEHUE TOJIIWHBI 1 OBBEMA TEIVIOU30/ISIUOHHBIX
N3JEJNU U3 YINIOTHAIOINXCA MATEPHAJIOB

B.1 TonmuHy TEMJIOU30JALUOHHOTO M3AEINS M3 YIUIOTHAIOUIMXCS MaTepHajoB [0
YCTaHOBKH Ha H30JIUPYEMYIO MOBEPXHOCTH CIEAYeT OMPEAESATh C Y4eTOM KOd(pQHIHMEeHTa
ymotHeHus K, o gpopmynam:

JUISL IAJIMHIPUYECKON TOBEPXHOCTHU

5, =K. da+s
d+20; (B.1)
JJIs1 IUIOCKOM MMOBCPXHOCTU
0, = 0K,, (B.2)

rze 81, 0 - TOJIIMHA TEIJIOM3OJIAUOHHOTO W3JENUs /0 YCTAaHOBKM Ha M30JIHPYEMYIO
MMOBEPXHOCTH (0€3 YIUIOTHEHUS), M;

0 - pacueTHas TOJILIMHA TEIUIOU30JIALMOHHOIO CJI0s C YIUIOTHEHUEM B KOHCTPYKIIMH,
M;

d- Hapy>KHBIA AMaMETp U30JUPYyEMOro 000pyA0BaHMs, TPyOOIpoOBOa, M;

K.-  xo03(p(UuMeHT YIUIOTHEHUS TEIUIOU30JISLMOHHBIX H3JeIUH, NPUHUMAEMBIH IO

Ta6J'II/II_IC B.1 HACTOAICTO IIPHUIIOKCHUS.

d+9d

lpumeuanue - B ciyuae ecnu B Gopmyne (B.1) mpomssenenne * d +28 MeHble eIMHUIBI, OHO

JOJKHO NPUHUMATBCA PaBHBIM CIMHUIIC.

B.2 Ilpu MHOTOCIOWHOW H3OJSALUMM TOJIIMHY H3ACIUS JI0 €ro YIUIOTHCHUS CIIeTyeT
OMpEeNeNsATh OTACNBHO I Kaxaoro cios. Ilpu ompeneneHur TOMMIMHBI MOCIEAYIOMIETO
TEIUIOU30JISIIIMOHHOTO CJI0A 33 HapyXHbIH nuameTp (d) NPUHUMAIOT JUAMETP H3OJISIIHUU
MPEABIIYIIETO CIIOS.

B.3 OOveM TEmnOM3ONSLMUOHHBIX W3JENHA U3 YIUIOTHSIOMIMXCS MaTepuanoB MAJis
TETUIOU30JISIIIMOHHOTO CJIOS IO YIUIOTHEHHSI CIIEAYET ONPENesaTh Mo hopMyie

V=V, K, (B.3)
rac V- o0beM TCIIOU3O0JIALIUOHHOI'0 MaTCpuajia Wi U3acina 10 YIJIOTHCHUI, M3;
Vi - 00BbeM TCINIOU3O0JLINMOHHOI'0 MaTepuajia HIW H3ACIUA B KOHCTPYKIIMU C YUYCTOM

YIUIOTHCHUA, M3 .

Taonuna B.1




Temnon301AIHOHHBIC MaTepuaJibl U U3ACIIUA

Koaddumment
ymnoTHeHus K.

MaTbl MUHEpaJIOBaTHbIE IPOIIMBHbBIE 1,2
Marts! Teronsonsuuonnsie « TEXMAT» 1,35-1,2
Matrel W XOJCTBI M3 CYNEpTOHKOro 0a3aJbTOBOTO BOJIOKHA NPH YKIAIKe Ha

TpyOOIIpoBOABI M 000PYIOBaHNE YCIOBHBIM ITPOXOJOM, MM:

/1, < 800 mpu cpennHe oTHOCTH 23 KI/M> 3,0
TO K€, IPH cpejiHeit moTHocTH 50-60 Kr/m’ 1,5°
/1, > 800 1ipu cpexHeii mIoTHOCTH 23 Kr/M° 2,0
TO e, IpH cpeeii mioTHocTH 50-60 Kr/m’ 1,5
Marbl W3 CTEKISHHOTO WITAlelIbHOrO BOJOKHA Ha CHHTETHYECKOM CBS3YIOIIEM

MapKH:

M-45, 35, 25 1,6
M-15 2,6
Martsl U3 CTEKIISTHHOTO IInaresbHoro BosiokHa «URSA» mapku:

M-11 3,6-4,0°
M-15, M-17 2,6
M-25 npu yknaake:

Ha TPYyOBI 1,5-1,8"
Ha 000pyZOBaHNE 1,4
[TnuTel MUHEpATIOBaTHBIE HA CHHTETHYECKOM CBSI3YIOIIEM MapKH:

35,50 1,5
75 1,2
100 1,1
125 1,05
[1nuTHI U3 CTEKIISIHHOTO LITAIEIbHOTO BOJIOKHA MapKu:

I1-30 ,
I1-15, [1-17 u [1-20 1,2
[Tecok mepauTOBBIN BCIy4eHHBIH MenKuii Mapok 75, 100, 150 1,5

" Ko dumment yrnornenns MatoB «URSA» mapki M-11 mpu ykmaake Ha TpyObl yCIOBHBIM MPOX0aoM 10 40

MM BKIL - 4,0, ipu ykinagke 50 mm u 6ostee - 3,6.

* Kosddumment ymnornenns Matos «URSA» Mapkn M-25 mpu ykimajke Ha TpyObl yCIOBHBIM MPOXOIOM O

100 mm Bk - 1,8, ¢B. 100 1o 250 MM Bk - 1,6, ¢B. 250 MM- 1,5.

Matepuansl canTa http://www.vemiru.ru




