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B CHull 2.04.14-88* Baeceno M3menenue Ne 1, yrBepxneHHoe moctanoBieHueM [occtpost Poccun ot 31 mexaOps
1997 roma Ne 18-80 , BBenmennoe B neiictBue ¢ 01.03.98 u omybnmuxosanHoe B BCT Ne 6, 1998 1. Pa3nmensl, myHKTHI,
TaONHUIIBI B KOTOPHIE BHECEHBI N3MEHEHUS , OTMEUEHBI B HACTOAIIEM JTIOKyMeHTe ().

Hacrosiimye crpouTesbHble HOPMBI M MpaBWiia CJedyeT COOJMIoAaTh NPU MPOEKTHPOBAHWH TEIJIOBOW H3OJISILHU
Hapy)XHOH IOBEPXHOCTH OOOPYHOBaHUS, TPyOONPOBOJOB M BO3IYyXOBOIOB B 3IaHUSIX, COOPYKEHHSX W HapyKHBIX
YCTaHOBKAxX C TEMIEepaTypoi cofepKaluxcs B HUX BeniecTs oT MuHyc 180 no 600°C.

HacTosiimue HOpMBI HE paCHpOCTPAHSIOTCS HA TMPOCKTHPOBAHWE TEIUIOBOH W30IAIHMUA OOOpYIOBaHUS U
TPYOOIIPOBONIOB, COACPKAIINX U TPAHCIIOPTHPYIOUINX B3PHIBUATHIC BEIISCTBA, N30TEPMUICCKIX XPAHMIIHII CKIDKCHHBIX
ra3oB, 3[JaHUH W TIOMEIICHWH U1 MPOM3BOACTBA M XPAaHEHHS B3PHIBUATHIX BEMICCTB, aTOMHBIX AJIEKTPOCTAHIWN U
YCTaHOBOK.

1. OBLUME NONOXEHUA

1.1. JIst TemnoBo# M30JSIUK 000pYIOBaHUsS, TPYOOIIPOBOIOB M BO3IYyXOBOJOB, KaK MPABHJIO, CICAYCT MPUMCHSITh
MTOJTHOCOOPHBIC MITM KOMIUICKTHBIC KOHCTPYKIIMH 3aBOJICKOTO HM3TOTOBIICHHS, a TAKXKe TPYOBI C TEIUIOBOW HM3OIIALIUCH
TOJIHOM 3aBOJICKOIl TOTOBHOCTH.



1.2. I[J'ISI pr6OHp0BOL[OB TCIIOBBIX CeTeﬁ, BKJItOYas apMarypy, q)ﬂaHHeBI)Ie COCIMHCHUSA U KOMIICHCATOPbI, TCIIJIOBYIO
U300 HeO6XOZ[I/IMO npeaycMarpuBaTb HE3aBUCUMO OT TEMIICPATYPhI TCIIJIOHOCUTEIIA U CII0co00B MMPOKJIAZIKH.

Jnst 06paTHBIX TPyOOIPOBOIOB TEMIOBEIX ceTe mpu 11 £ 200 MM, TIPOKIa/IbIBAEMBIX B TIOMEIIEHHUSX,
p o2

TEIJIOBOH MOTOK OT KOTOPBIX HUCIOJB3YCTCA AJIsI OTOIJICHUSA HOMeLlIeHI/Iﬁ, a TAaK¥XC KOHJCHCATOIIPOBOJAOB IpU c6poce
KOHJICHCATa B KaHAJIM3allUIO, TCIUIOBYIO U3OJIANHNIO JOIYCKACTCA HE MPEAyCMAaTpUuBaTh. HpI/I TCXHUKO-3KOHOMHWYCCKOM
000CHOBaHUH JAOIMYCKACTCA MPOKIAAbIBATL KOHACHCATHBIC CETU 0e3 TeII0Boit H30JIAHH.

1.3. Apwmarypy, ¢naHIeBble COCIUHEHHS, JIOKH, KOMIIEHCATOPHI CJIEAYET HW30JIMpOBaTh, CCIM H30IUpYeTCs
000pynoBaHUE WK TPyOOIIPOBOI, HA KOTOPOM OHH yCTAaHOBIICHBI.

1.4. Tlpu mpoeKTHpPOBaHNHM HEOOXOAMMO TaKKe COONMIONATh TPeOOBAaHMSA K TEIUIOBOW HM3OIIALINH, COAEpIKAIIHEecs B
JpYTUX HOPMaTHBHBIX JOKyMEHTAaX, YTBEPKICHHBIX WM COINIacOBaHHBIX ¢ ['occTpoem Poccun.

2. TPEBOBAHUA
K TENNOU3O0NALUNOHHBIM KOHCTPYKLUAM,
U3OENUAM U MATEPUATTAM

2.1. TenoN30MAMOHHBIE KOHCTPYKINH CIEAYET MPEAyCMaTPHBATh U3 CICAYIOIINX IEMEHTOB!
TETIOU30IALIUOHHOTO CIIOS;

ApMUPYIOIIUX U KPENEeKHBIX JeTalel;

MapOU30ISILIMOHHOTO CJIOS;

MIOKPOBHOTO CIOSI.

3alIUTHOE TIOKPBITHE M30JIUPYEMO TOBEPXHOCTH OT KOPPO3HMHM HE BXOAWT B COCTaB TEIUIOM3OJIALMOHHON
KOHCTPYKIIHUH.

2.2. B TemIon3onsiMoHHON KOHCTPYKITUU MapOU30JSIIMOHHBIA CIION ciemyeT IpeaycMaTpuBaTh MPU TeMIlEparype
u3onupyeMor nosepxHoctu Hwke 12°C. HeoOxoanMocTh yCTpoicTBa MapOH30JIIUOHHOTO CIIOA IPU TeMIeparype oT
12 no 20°C ompenensieTcst pacueToM.

2.3. Jlns TemIOM3O0JISALMOHHOIO CJOsi O0OpYyAOBaHHS M TPYOONPOBOJOB C IOJOKUTEIBHBIME TEeMIEparypamMu
COZIEPXKAIIMXCSI B HUX BEIIECTB JUIS BCEX CIIOCOOOB MPOKIIAIOK, KpOMe OecKaHaJIbHOM, CIeayeT MPUMEHATh MaTepUalIb

U M3IENUsl CO CpeHed IUIOTHOCThIo He Oonee 400 xr/m ; u TeronpoBoaHocTeio He 6onee 0,07 Bt/ (m -°C) (npm
temrieparype 25°C W BI@KHOCTH, YKa3aHHOW B COOTBETCTBYIOIIMX TOCYJapCTBEHHBIX CTaHIApTaX M TEXHUYECKUX
YCIOBUSIX Ha MaTepHaibl M u3nenus). Jlomyckaercs NpuMeHeHHEe IIHYPOB acOeCTOBBIX VISl M30JSIIUHU TPYyOOIPOBOJOB
YCJIOBHBIM MPOXOIOM A0 50 MM BKJIIOUHTEIBHO.

Jis v3omAmuy MoBepXHOCTEH ¢ Temreparypoii Bemme 400°C B kadecTBe IEPBOTO CIOSI JOMYCKAeTCs IMPUMEHEHUE
w3aenuii ¢ TermonpoBogHOCThIO 6osee 0,07 Bt/(m -°C).

2.4, JInsl TETUIOU3OIAIMOHHOTO CIIOSi 000PYI0BaHUS U TPYyOOTPOBOJOB C OTPHUIIATEIHHBIMU TEMIIEPATypaMHu CIICAYET

MIPUMEHATH TETION3OJISIIOHHBIE MaTepHajIbl U M3IENUS CO CpemHel IUIOTHOCThIO He Oomee 200 Kr/M | pacueTHOH
TEIIONPOBOJHOCTHIO B KOHCTpYKLuK He 6onee 0,07 Bt/ (M -°C).

[Ipumeuanue. IIpu BEIOOPE TEMION3OIAMOHHON KOHCTPYKLIUH MTOBEPXHOCTH € TeMmepaTypoit ot 19 o 0°C crenyer
OTHOCHUTD K IMOBEPXHOCTAM C OTpHUIATCIIbHBIMU TEMIIEpATYypaMU.



2.5. Yucnao cioeB NMapou30INUOHHOTO MaTe€puajia B TCIUIOU3OIANMOHHBIX KOHCTPYKIUAX I 060pyﬂOBaHI/I$I n
pr6OHpOBOHOB C OTPULATCIIBHBIMU TEMIIEPpATYpPaAMU COACPIKAIIUXCA B HUX BCUICCTB IIPUBCACHO B Tabm. 1.

Tabmuma 1
Urcno citoeB Mapou30JAIHOHHOTO MaTepraa MpH Pa3TuIHBIX
TeMIeparypax U30JIHpyeMOol TIOBEPXHOCTH U CPOKax
[Tapousomsuuonnslii | TonmuHa, MM SKCIUTyaTalH TETUIOU30ISIIIUOHHON KOHCTPYKIIUU
Marepuan
OT MHHYC ot muHyc 61 10 HIwke MuHyc100°C
60 1o 19°C muHyc 100°C
8 Jer 12 et 8 et 12 jiet 8 jer 12 jiet
[TonuaTriieHoBast 0,15-0,2 2 2 2 2 3 -
MJICHKA, 0,21-0,3 1 2 2 2 2 3
I'OCT 10354-82 0,31-0,5 1 1 1 1 2 2
donpra amoMHUHHEBA, 0,06-0,1 1 2 2 2 2 2
I'OCT 618-73
U3omn, 2 1 2 2 2 2 2
I'OCT 10296-79
PyGepoun, 1 3 - - - - -
I'OCT 10923-82 1,5 2 3 3 - - -

IIpumeuanus: 1. Jlomyckaercs 3aMeHa IUICHKH MOJIMSTHIICHOBOM Ha IUICHKY MOJMBHHUIOYTHPAIBHYIO
kiesmyro o T'OCT 9438-85; nmeHTy NOMMBHHWIXIOPHUAHYIO JHuNKylo mo TY 6-19-103-78, TY
102-320-82; mieHKy MOJIMATHICHOBYI0 Tepmoycamounyio mo 'OCT 25951-83 ¢ cobmomeHreM TOJIINH,
yKa3aHHBIX B TalOnuIe.

2. }j[onycxaeTc;I OPUMCHCHHUC JpPYrux Marcpuaios, O6eCHe‘{I/IBaIOHII/IX YPOBEHL COHNPOTUBJIICHUSA
MapoNnpoOHUIIaAHUIO HE HUIKE, UCM Yy IPUBCJICHHLIX B Ta6m/1ue.

[l MarepuanoB ¢ 3aKphITOH MOPHCTOCTHIO, MMEIOMIHMX K03 GHUIMEeHT maponpoHunaemMoctu MeHee 0,1
mr/ (M - 9 - Ila), BO Bcex cimydasx NPUHUMAECTCS OJMH NMApOM3OJSIIMOHHBIN cioil. IIpu nmpuMeHeHun
3aJJMBOYHOTO ITEHONOJINYPETaHa ITapOM30JIALOHHBIN CI0I HE yCTaHABINBACTCS.

BBl MAPOM3OISLUOHHOTO CJIOS JOJKHBI OBITh TE€PMETH3MPOBAHBL, TMPH TEMIIEPAType U30IUPYEMOi
MOBEPXHOCTH HIDKe MuHyc 60°C ciemyeT Takke MPOM3BOAWTH TE€PMETH3AIMIO IIBOB IIOKPOBHOTO CIOS
rEpMETUKaAMU UJIU TIJICHOYHBIMU KIICAIIUMUCA MaTE€puajiaMu.

B KOHCTPYKIHUSIX HE CIeAyeT MPUMEHSITh METAJUTMICCKUE KPETEKHbBIC ICTaNHU, IPOXOIAIIHIE Yepe3 BCIO
TONIINHY TEIIOM30SIIUOHHOTO ciios. KpemexxHble neTand WM WX YacTH CIeAyeT MpenyCMaTpuBaTh U3
MarepHajoB C TeMIONpoBoAHOCTEIO He Ooree 0,23 Bt/(m -°C).

I[eper[HHBIG KPCIIC)KHBIC ACTAIN JOJKHbBI OBITH O6pa6OTaHH AHTUCENTHICCKUM cocTaBoM. CTallbHBIC
HacCTU KPCHUCIKHBIX /:[eTaneﬁ JOJIPKHBI OBITH OKpalICHbI 6I/ITyMHbIM JIJAKOM.

2.6. JIns TEmIOW3OJALMHUOHHOTO CJOS TPYOOIPOBONOB C TMOJOKHUTENBHOW TEeMIIEpaTypoil mpu OecKaHAIBHOM

3
MPOKJIAZKEe CIeAyeT NPHUMEHATh MaTepHaibl CO CPEHEH IIOTHOCTEIO He Ooee 600 KI/M ¥ TEIIONPOBOIHOCTHIO HE
obomee 0,13 Br/(M -°C) mpm temmeparype Marepmaia 20°C M BIaXHOCTH, YKa3aHHOW B COOTBETCTBYIOIIMX
TOCYIapCTBEHHBIX CTAHAAPTAX WM TEXHUYECKUX YCIOBHSX.



KoHCTpyKITHsI TETTOBOI M30ISAIIH TPyOOIIPOBOIOB MPH OECKaHAIBHOM MPOKIIAIKE TOJDKHA 001a1aTh IPOYHOCTHIO Ha
cxarue He meHee 0,4 MITa.

TeHJ’IOByIO H30JIAIHUIO pr60Hp0BOI[OB, npeaHasHa4YCHHbBIX JJId OcckaHaIIbHOM MPOKIAZKH, CICAYCT BBIIIOJIHATHL B
3aBOACKUX YCIIOBUAX.

2.7. PacueTHbIe XapaKTEPUCTUKH TEIJIOU3ONIAIMOHHBIX MAaTEepUAIOB M M3JEIHH CleyeT PUHUMATD MO CIIPABOYHBIM
nprIoKeHus M 1 1 2.

2.8. Tennon3onsuoHHbIe KOHCTPYKIIMH CIIEAYET MPEAyCMaTpiBaTh U3 MaTepPUaIOB, 00ECIEYHBAIOIINX:

TEIUIOBOM IOTOK Yepe3 H30JIMPOBAHHBIC MOBEPXHOCTH OOOPYIOBaHUS W TPYyOONPOBOIOB COIIACHO 3aJlaHHOMY
TEXHOJIOTMUECKOMY PEKUMY UM HOPMUPOBAHHOM MIIOTHOCTH TEIJIOBOTO MOTOKA,

HCKIIFOUCHUC BBIACJICHUA B HPOLCCCC IKCIUTyaTallMM BPCAHBIX, IMOXKAPOOIMMACHBIX W B3PbIBOONACHBIX, HEHPHUATHO
NaxXHYIUX BCUICCTB B KOJIMYCCTBAX, MMPEBBIMIAOMINX MPEACIIbHO AOMYCTUMbBIC KOHIICHTPAUU

HCKJIIOUEHHE BBIICJICHHS B IIPOIIECCE IKCIITyaTaluy OOIEe3HETBOPHBIX OaKTepHid, BUPYCOB U IPUOKOB.

2.9. CpemHBIC TEIUIOM30JIALMOHHBIE KOHCTPYKLIMH JOJDKHBI HPUMEHATHCS MAJISl WM30JIALUHN JIIOKOB, (hIIaHIIEBBIX
COE/IMHEHUH, apMaTypbl, CAIbHUKOBBIX U CHJIb(OHHBIX KOMIIEHCATOPOB TPYOOIIPOBOJIOB, & TAKXKE B MECTaX M3MEPEHUN U
IIPOBEPKU COCTOSIHUS U30JIUPYEMbIX IOBEPXHOCTEH.

2.10. IlpuMeHeHHe 3achIMHON M3OJIALUKM TPYOOIPOBOIOB TIPH TTOJ3EMHOM NMPOKIaAKe B KaHajdax U OecKaHaJbHO HE
JIOITyCKAEeTCsl.

2.11. Ans TerioBol M30IAINN 000PYIOBaHUS M TPYyOOIIPOBOIOB, COMEPIKAIINX BEIIECTBA, SBIIONINECS aKTHBHBIMH
OKHCITUTEISIMH, HE CIEeAyeT MPUMEHSITh MaTepHajIbl CaMOBOTOPAOIINECS U N3MEHSIOMNE (PU3UKO-XUMHAYECKIE, B TOM
YHCIIe B3PBIBO- U TIOKaPOOTIaCHBIE CBOMCTBA IPH KOHTAKTE C HUMH.

2.12. JIns obopymoBaHusi U TPyOOIPOBOIOB, MOABEPTAIONIUXCS YIAPHBIM BO3IEHCTBUSAM M BUOpAIlMH, HE CIEAYeT
NPUMEHATL TCIUIOU3OJIAIIMOHHBIC M3CJIMA Ha OCHOBEC MHHCpaJ’[LHOﬁ BaTbl MW 3aCBhIIIHYIO TEIIJIOU3O0JIAIUOHHYIO
KOHCTPYKIIHIO.

2.13. Jlns oGopynoBaHusi W TPyOOIPOBOIOB, YCTAHABIMBACMBIX B II€XaX JUIS MPOU3BOJACTBA W B 3JaHUAX IS
XpaHCHHS IHUIIECBBIX MPOAYKTOB M XHUMHKO-()apMaIlcBTUYECKHX TOBApPOB, CICAYET NMPUMEHSATH TCILIOU3OJAIHOHHBIC
MaTepHaibl, He IOMyCKAIOIIUE 3arpsi3HCHUS OKPYXKAIOIIEro BO3Ayxa. I[log MOKPOBHBIH CIIOW M3 HEMETAJLTHYCCKUX
MaTepHaJioB B IIOMCIICHHUAX XPAaHEHUS U NepepadOTKU NHIIEBBIX IPOAYKTOB CIEIyeT MpPeAyCMaTPHUBaTh YCTaHOBKY
CETKH CTAIBHOM M3 MPOBOJIOKU IUAMETPOM He MeHee | MM ¢ siaeiikaMu pazmepoM He 6oree 12x12 mm.

[IpumeHeHHe TETUIOM3ONALMOHHBIX W3AENMH W3 MUHEpaNbHOM BaThl, 0a3aJbTOBOTO WJIHM  CYNEPTOHKOTO
CTEKJIOBOJIOKHA JOIYCKAaeTCsl TOIBKO B OOKJIQJKAaX CO BCEX CTOPOH U3 CTEKISIHHOW WJIM KPEMHE3EMHON TKaHU U MOJ
METAJUTMYECKUM ITOKPOBHBIM CIIOEM.

2.14. IlepeueHb MaTepHUasoB, IPUMEHIEMBIX [ TOKPOBHOTO CJIOsI, IPUBEAEH B PEKOMEH,IyeMOM MPUIIOKEHUN 3.
He nomyckaercst mpuMeHEHHE METUIMYECKHX IMOKPOBHBIX CIIOEB NP IOJ3€MHOHW MNPOKIaIKe TPyOOIpOBOIOB.
[TokpoBHBII ClIOW W3 CTaly PYIOHHOW XOJOIHOKaTaHOH C MONMMEPHBIM IOKPHITHEM (METaJUIOIUIACT) HE JOITyCKaeTCs

MNPUMCHSATH B MECTAX, NOABCPIKECHHBIX IMTPAMOMY BOSHeﬁCTBHIO COJIHCYHBIX nyqei/i.

[Ipn nmprMeHeHNN HABUIIEMOTO MEHOIONNYPETaHa Ul TPyOOIIpOBOIOB, MPOKIAABIBAEMBIX B KaHANIAX, JOMYCKAeTCs
TIOKPOBHBIH CJIOH HE IIpelyCcMaTpUBaTh.

2.15. Tennou3onsMOHHBIE KOHCTPYKIMM M3 TOPIOYMX MaTepuajoB HE [OIyCKaeTcs MperycMaTpuBarh UL
000pyIOBaHUsI U TPYOOIIPOBOJIOB, PACTIOIOKEHHBIX:

a) B 31aHUAX, Kpome 3MaHui [Va m V cremeHel OTHECTONMKOCTH, OMHO- M JBYXKBapTHUPHBIX JKUIBIX JOMOB U
OXJIaXKJaeMbIX IIOMEIEHUH XOJIOAUIbHUKOB;



0) B HAPYKHBIX TEXHOJIOTHICCKUX YCTAHOBKAX, KPOME OTACIHHO CTOSAIIETO 000PYI0BaHUS;

B) Ha ACTaKaJax M rajiepesx Mpu HAINIAA Kabenel u TpyOOoIpOBOIOB, TPAHCIOPTUPYIOIINX TOPIOYHE BEIICCTRA.
[Ipu 5TOM HoMTycKaeTcs MpUMEHEHHE U3 TOPIOYUX MaTepUaIOB:

MAPOM3O0JSIIIMOHHOTO CIIOSI TONIIUHOM He Ooee 2 MM;

CJIOSl OKPACKH WJIM TIEHKU TONIUHOM He 6onee 0,4 Mwm;

MTOKPOBHOTO CJIOSI TPYOOIIPOBOJIOB, PACIIOIOKEHHBIX B TEXHUYECKHUX MOABAIBHBIX 3Ta)Kax W TMOMAIMOJBIX C BBIXOIOM
TOJILKO HapyxkKy B 3maHusx | u Il cremeHell OrHECTOMKOCTM MPH yCTPOMCTBE BCTABOK JUIMHOM 3 M W3 HEroprovux
MaTepHuaioB He MeHee YyeM 4yepe3 30 M JUTHHBI TPYOOIpoBOa;

TETION30JIALMOHHOTO CJIOS M3 3aJIMBOYHOTO IIEHOIOINYpPETaHa IPH ITOKPOBHOM CJIOE M3 OLMHKOBAHHOM CTAIM I
anmaparoB U TPyOOIpPOBOJOB, COIEpPXKAIIMX TOPIOYME BeIIecTBa ¢ Temreparypoil MuHyc 40°C u HMKE B HapyXHBIX
TEXHOJIOTHYECKUX YCTaHOBKAX.

[TokpoBHBIl €JI0if U3 TPYAHOTOPIOYUX MATEpPHAJIOB, NPUMEHIEMBIN JJIsi HAPYKHBIX TEXHOJOTMYECKUX YCTAHOBOK
BBICOTOH 6 M U OoJee, TOJKEH ObITh Ha OCHOBE CTEKJIOBOJIOKHA.

2.16. Inst TpyOONpOBOAOB HA/I3€MHOM NMPOKJIA/IKK ITPH TPUMEHEHUH TEIIOM30JIIIHOHHBIX KOHCTPYKIMH M3 TOPIOYUX
MaTepuasoB cieayeT MpeaycMaTpuBaTh BCTaBKU JJIMHON 3 M M3 HErOPIOYMX MarepuajroB He MeHee ueM uepe3 100 m
JUIMHBI TpyOOITpOBO/A, YYACTKH TEIUIOM3OJSINOHHBIX KOHCTPYKIMH W3 HETOPIOYMX MarephajioB Ha PAacCTOSHUU HE
MEHEE 5 M OT TEXHOJIOTUYECKHUX YCTAHOBOK, COAEPIKAIINX FOPIOYHE Ta3bl U KHUIKOCTH.

IIpn mepeceduennn TpyOONMPOBOIOM HPOTHBOIIOKAPHOI IPETpaabl CIeayeT MPeayCMaTpHBaTh TEIUION3OJSIUOHHbIE
KOHCTPYKIIMH M3 HETOPIOYHX MaTepHaJIoB B IIPEAEIax pa3Mepa MPOTUBOIOKAPHOH Mperpasbl.

3. PACYET TEM/IOBOMX U3onauum

3.1*. Pacuer TOJIIUHBI TCTIOU3O0JIAUOHHOTO CJI0S MPONU3BOAUTCS:

a) 10 HOpMHpOBaHHOﬁ IUIOTHOCTHU TCIUIOBOT'O ITOTOKA Y€PE3 H30JIMPOBAHHYIO IMOBCPXHOCTb, KOTOPYHO CJICAYCT
NPUHUMATh!:

JUIsl 000pYI0BaHUS ¥ TPYOOIIPOBOJIOB C HOJIOKHUTEILHBIMU TEMIIEPATYPAMH, PACIIOIOKEHHBIX HA OTKPBITOM BO3/IyXe, -
10 00s[3aTeNbHOMY MPHUIIOKEHUIO 4* (Tabm. 1, 2); pacClONOKeHHBIX B IIOMELICHUH, - TI0 003aTEIbHOMY MTPHIIOKEHUTO 4*
(Tabmn. 3, 4);

JUIsi 000pyIOBaHUs U TPyOOIIPOBOIOB C OTPULIATENILHBIMU TEMIIEPATYPAMH, PACIIOIOKEHHBIX Ha OTKPBITOM BO3/IyXE, -
1o o0s3aTeIbHOMY NpWIIOXKeHHIo 5* (Tabi. 1); pacroioXeHHBIX B MOMEIIEHUH, - 10 0043aTEeIbHOMY IPHIIOKEHUIO 5*
(tabm. 2);

IUIsl TIApONPOBOJOB C KOHACHCATOIPOBOJAMH IPU HX COBMECTHOW MpPOKIAgKe B HEMPOXONHBIX KaHamax - IO
00s13aTeIPHOMY TPHIIOKECHUIO 6%;

JUist TPyOOIIPOBOIOB IBYXTPYOHBIX BOJSIHBIX TEIJIOBBIX CETEH MU MPOKIAAKE B HEMPOXOAHBIX KaHATIAX U MOJ3EMHOM
OecKkaHaIBHOM MPOKIAIKE - TI0 00s3aTeNEHOMY MpHIIOKeHuIo 7* (Tabm. 1, 2).

[Ipu mpoeKTHPOBAaHUM TEIUIOBOW M3OJIALUH A TEXHOJIOTMYECKUX TPYOOIPOBOAOB, MIPOKIAIBIBAEMBIX B KaHAJAX U
OeckaHaJbHO, HOPMBI TUIOTHOCTH TEIUIOBOTO TIOTOKA ClIelyeT MPUHUMATh KaK JJIsl TpyOOIpOBOIOB, TPOKIIAAbIBAEMBIX Ha
OTKPBITOM BO31yX€;



0) 1o 3aJ]aHHOM BEJIMYHHE TETJIOBOTO MOTOKA;

B) 1o 3aI[aHHOﬁ BCIIMYMHC OXJIAXICHUA (HarpeBaHns{) BCIICCTBA, COXpPAHAECMOIO B CEMKOCTAX B TCUCHHUC
OIPCACIICHHOT'O BPEMCHHU;,

T') TI0 3aJJAHHOMY CHIDKEHUIO (ITOBBIIICHHUIO) TEMIIEPATYPHI BEIIECTBA, TPAHCIIOPTUPYEMOTO TPYOOIIPOBOIAMU;
1) TI0 33JaHHOMY KOJIMYECTBY KOHJIEHCATa B IapOIPOBOAAX;

e) 110 3aJaHHOMY BPEMCHU NIPUOCTAHOBKU ABUKCHUA KUIAKOTO BEUICCTBA B pr60np030)1ax B IECJIAX TPEAOTBpAIICHUA
€T0 3aMCP3aHus NI YBCIIUUCHUA BA3KOCTHU,

) TI0 TeMIIepaType Ha IMOBEPXHOCTHU M30JISIIIMHU, IpUHUMaeMoll He Ooiee °C:

JUIL  M30JIUPYEMBIX ITOBEPXHOCTEH, PpACIOJIOKCHHBIX B pabodueil WM OOCIy)XKMBaeMOH 30HE NOMEIICHHH H
COZIEpXKAIINX BEIIECTBa!

temmeparypoid BEIIIE 100°C.........coocoviirieniiieiiieeee 45
TeMrepaTypor 100°C H HIKE......ccooeevvenrienieneieieniceeee 35
TeMIepaTypoii BCIBIKK apoB He BhIme 45 °C......... 35

JUISL U30JIMPYEMBIX MTOBEPXHOCTEH, PaclONOKEHHBIX Ha OTKPHITOM BO3IyXe B paboueil MM 00CIyKMBaeMOH 30HE,
pu:

METAILTHYCCKOM TIOKPOBHOM CIIOC.......eeveeneeeneeneraneeneeanees 55
JUTS APYTHX BUIOB TIOKPOBHOTO CIIOS.....veeueeveeneeeeeneeeeans 60

Temneparypa Ha TOBEPXHOCTH TEIUIOBOH HM30ISIMK TPyOOMPOBOJOB, PACIONOKEHHBIX 3a MpeAenaMu padbodell uiu
00CITy’)KHBaeMO#l 30HbBI, HE JO/DKHA MPEBHIIIATh TEMIIEPATYPHBIX MPEICIOB MPUMEHEHHS MaTepPHajIoB IOKPOBHOTO CIIOS,
HO He BaIlIe 75°C;

3) ¢ LeJbl0 MPEIOTBpAIICHUsS KOHACHCAIMK BJAard W3 OKPYXKAIOUIETO BO3AyXa Ha IMOKPOBHOM CJIO€ TEIUIOBOM
M30JIAIUN  O0OpYIOBaHWS H TPYOOIPOBOIOB, CONCPXAIIUX BEIIECTBA C TEMIIEPATYpOHl HIDKE TEMIIEPATypPhl
OKpy’)Karollero Bozayxa. JlaHHbIM pacueT cieayeT BBIMOMHATh TOJBKO JUISl  M30JUPYEMBIX IOBEPXHOCTEH,
pacnoyioXEeHHbIX B TOMEIIeHUU. PacdeTHass OTHOCHUTENbHAsl BJIAXXHOCTh BO3[yXa MPUHUMAETCS B COOTBETCTBUM C
3a/laHMEM Ha MPOEKTUpOBaHUE, HO He MeHee 60 %o;

1) C LENbI0 MPEeIOTBPAIICHNs KOHACHCAMK BIIard Ha BHYTPEHHHUX MOBEPXHOCTSIX OOBEKTOB, TPAHCHOPTHPYIOIINX
ra3oo0pa3Hble BEIECTBA, COAEPIKAIME BOJSHBIE IHapbl WIM BOJISHBIE Iapbl M ra3bl, KOTOPHIE NPH PACTBOPEHHH B
CKOHJICHCHPOBABIIUXCS BOASHBIX MTApax MOTYT NPUBECTH K 00Pa30BaHUIO arpeCCUBHBIX IPOAYKTOB.

3.2. TonuyHa TEMIOU3OIAUOHHOTO CJIOS U1l 000pYI0BaHUS M TPYOOIPOBOIOB C TIOJIOKHUTEILHBIMU TEMIIEPATypaMH
OIIPEAENAETCST UCXOMsl U3 YCIOBHH, NMPHBEACHHBIX B mom. 3.1a-3.1xk, 3.1u, 1y TpyOOIpPOBOJOB C OTPHULATEILHBIMU
TeMIlepaTtypamu - u3 ycioBui noamn. 3.1a-3.1r.

I[J'IH ILTIOCKOM MNOBEPXHOCTH U HUWIMHAPUYCCKUX 00BEKTOB ANaMETpOM 2 M u Oonee TOJIIIKMHA TCIIJIOU30JIAIIMOHHOI'O

cost ¥ | M, onpenensercst o Gopmyre

3, = AR,



e ;k‘fc - TEIUIOMPOBOTHOCTH TEIUIOU3OJSIIMOHHOTO CIosI, onpenensemMas o mi. 2.7 u 3.11, Bt/(m -°C);

2
Rk - TCPMHYECKOEC COITPOTHUBICHUEC TEIION30IAIMOHHOMN KOHCTPYKIHUH, M 'OC/BT;
li?Lh::'E‘ & 4 o
- COIIPOTUBJICHUE TCIJIONIEPECaAaYN TCIUIOU3OIANUOHHON KOHCTPYKIIUH, M * C/BT;
oy - KOB(I)(bI/ILII/IeHT TEII00TAa4Yu OT Hapy>KHOI>'I IMOBEPXHOCTH U30JIALUH, HpI/IHI/IMaCMLII;'I 110 CIIPABOYHOMY
g

2
npwioxkeruio 9, Br/(m  -°C);

E 2
- TEPMHYECKOE COTPOTHBIIEHIE HEMETAJUTMUECKON CTEHKH 00bekTa, onpenensemoe mo n. 3.3, M -°C/Bt.

Jisi QMIMHOPUYECKUX OOBEKTOB THAMETPOM MEHee 2 M TONIIMHA TEIUIOM30JSILHOHHOTO CJIOS ONMpenessieTcs Mo
¢dopmye

§=5B-1, @)

|

1

nB=2 e ———
] (R 1 3)

me &= E - OTHOILIEHHE HAPYXKHOTO INaMETPa U30JISILIMOHHOTO CIIOS K HAPY)KHOMY JTHaMETPY M30JIHPYeMOro O0BbEKTa;
r - CONpOTHUBIICHWE TeIUionepeaayd Ha | M JUIMHBI TEIUIOM3OJIILMOHHONW KOHCTPYKIMH IMIHHIPHUYECKUX
fot 00BbeKTOoB qrameTpom Meree 2 M, (M- °C)/Br;
r - TEPMUYECKOE CONPOTHBIICHUE CTEHKH TPYyOOIpoBoa, onpenensiemMoe o gpopmyne (15);
m
d - HapY)KHBIH TUaMETP U30JIHPYEMOTO 00BEKTA, M.
Bt Thot 5
Benuuuns , 1 B 3aBUCUMOCTH OT UCXOJHBIX YCIIOBHUH ONpPEeNstoTcs 1Mo hopMysiam:

a) [0 HOPMHUPOBAHHOM MMOBEPXHOCTHOH MIOTHOCTH TEIUIOBOTO NMOTOKa (TIoat. 3.1a)

g&, ,(4)

L o
e - Temrmeparypa BeiecTsa, °C;

i .
g - TeMmeparypa OKpY»Karolliei cpe/ibl, IPUHUMAaeMasi CorliacHo 1. 3.6, °C;

J - HOpMHUPpOBaHHAasA MOBEPXHOCTHAA IJIOTHOCTH TCIUIOBOT'O MOTOKA, IpUHUMaAcMas 110 00s13aTeNBHBIM MIPUITOKECHUAM

2
4*.7* Bt/m



1 - ko3 dumment, npurrMaeMblii 1o 06s3aTeTHOMY TIPHIIOKEHHEO 10;

110 HOPMUPOBAHHOM JINHEHHOM IIJIOTHOCTH TEIUIOBOIO I10TOKA

Bar =7 .7 )
gk (5

rae 9e HOPMMpPOBaHHAasl JIMHEWHas IUIOTHOCTb TEIJIOBOTO MOTOKa € 1 M JUIMHBI [MIMHIPUYECKOH
TETIOU30IILIMOHHON KOHCTPYKIIMH, IPUHUMaeMast 1o 0043aTeIbHBIM NPHIIOKeHUsIM 4*-7*, B1/Mm;

0) 10 3aJaHHO BEJIMYMHE TEIDIOBOTO MOTOKA (ox. 3.10)

R

g

_ (8, ~2JAK ’ ©
{/

2
rac A - TCIUIOOTAAIOIIAsA MOBEPXHOCTH U30JIMPYEMOT0O O6T)€KTa, M

>

red K03()(DUIUCHT, YUUTHIBAIONIMN JTOTIOJIHUTEIBHBIN MOTOK TEIUIOTHI Y€Pe3 OMOPHI, MPUHUMAEMBIN COTIACHO
Tabm. 4;

Q - TEIIOBOM IIOTOK qepe3 TCIUIONU30JIAIINOHHYI0 KOHCTPYKIHIO, BT;

. =M, 7

e i JUTHHA TETUIOOTAAIONIETO 00BeKTa (TpyOorpoBoaa), M;

B) 110 33/IaHHON BEJTMYMHE OXJIKICHUS (HarpeBaHus1) BEIIECTBa, COXPaHIEMOT0 B eMKOCTsIX (moar. 3.1B)

3=6[ﬁwm ~ iy )ZﬂKmd
Eyzfnl‘:]'m':'m + prwcw )[f'wl - f'w2)

Biog = [ (®)

rae 3,6 - ko3 unreHT npuBeaeHUs eAMHALBI TerI0eMKocTH, KJ[k/(kr-°C) k equanne Br-u/(kr -°C);

¢ - CpeaHsis TeMIteparypa BerecTsa, °C;

W
V4 - 3aJIaHHOE BPEeMs XpaHEHUsI BEIIECTBA, U,
7 3

m - 00BEM CTEHKHU €MKOCTH, M

>



3
e - IJIOTHOCTh MaTepHaia CTCHKH, KI/M

- y/AeNbHasl TeII0eMKOCTh Marepuaiia cteHku, kJx/(kr-°C);

O
7 3

H - 00beM BEIIeCTBA B EMKOCTH, M |
o3 :

- MJIOTHOCTH BENIECTBA, KI/M

¢ - yIenpHas TEIUIOEMKOCTh BeecTsa, K/x/(kr-°C);
f - HauajbHas TeMieparypa BemiecTna, °C;
fn - KOHe4yHas Temreparypa Bemiectna, °C;

F) o 3aJaHHOMY CHUKCHUIO (HOBBIHICHI/IIO) TEMIIEPATypbl BEIIECTBA, TPAHCIIOPTUPYEMOT'O prGOHpOBOZ[aMI/I (HO,HH.
3.17):

;oo f 36K
mpn WL e 5 g, ﬁ ©)
twa — Lo e, ln——
f’wﬂ - f’e
i 360K it — 2. )

1 l?" = 9
w7l ¢p i Gyoulty ~tya) (10)
Iya —i

e {3} - PAacxoi BelleCTBa, KT/4.
W

fw <5
Dopmyist (9), (10) mpUMEHSIOTCS IS Ta30IPOBOIOB CYXOT0 ra3a, €CM OTHOIICHHE F , rne P - naBnenwue rasa,
MIla. JIns mapompoBOIOB MEperpeToro mapa B 3HaMmeHatens GopMyssl (10) cieayeT moCTaBUTh MPOU3BEICHUE PAaCcXo/a
rmapa Ha pa3HOCTh YACIBHBIX SHTAIBITHI MTapa B Ha4YaJe U KOHIIC TPyOOIpoBoIa;

1) TI0 3aJJaHHOMY KOJIMYECTBY KOH/IEHCATa B ITaPOIIPOBOAE HACHIIIEHHOTO mapa (moxm. 3.11)

3,6

f’e :I"'?K med

W
i Wy

(11)

'F;ra:r

riem - K03(1)(1)I/IHI/I€HT, OHpeZ[CHHIOHII/Iﬁ JAOITYCTUMOC KOJIMYECTBO KOHACHCATA B MMape;



'rp - YACJIBbHOC KOJINYCCTBO TCIJIOTHI KOHACHCAIIUU 1apa, K,Z[)K/Kl";

€) 10 33JaHHOMY BPEMEHH IPHOCTAHOBKHU JABM)KEHMS JKHIKOTO BEIECTBA B TPYyOOIIPOBOJIE B LEIISIX MPEAOTBPAIICHUS
€ro 3aMep3aHMs WK YBEIHMYCHHS BA3KOCTH (monm. 3.1¢)

o 367K, -
fef Z(iw _rwz)(‘r/ﬂw 24 Co +V'm pmcm) + GEZSV'w £ o
Ly + Lyz — Zre Ly — g

rae Z - 33JaHHOe BpeMsi IPHOCTAHOBKH JBHKEHHS )KUIKOTO BEIIECTBA, U;
fe TeMIleparypa 3aMep3anus (TBepAcHusI) BemecTna, °C;
v 3
w ™ - [MpUBEICHHBIC 00bEMBI BELIECTBA U MaTepuaa TpyOOnpoBoia K METPY JUIMHBL, M /M;

r, " YAETBHOE KOJMIMYECTBO TETIIOTHI 3aMep3aHus (TBEPACHUS) )KUIKOTO BeIeCcTBa, K/K/KT;

XK) U TIPelOTBpAIlleHHs] KOHJCHCALMM BJAard Ha BHYTPEHHHUX ITOBEPXHOCTSIX OOBEKTOB, TPAHCHOPTHUPYIOIINX
ra3o00pa3Hbie BEHICCTBA, COIEPIKAIUe BOIsHbIC Hapsl (momam. 3.1 u):

Uil 0OOBEKTOB (Ta30X0/I0B) MPSIMOYTOJILHOTO CEYEHUS

Ry = —#—— . 0

rae fy TeMIlepaTypa BHYTPEHHEH ITOBEPXHOCTH M30JIUPYeMOTo 00beKTa (rasoxona), °C;

2y, KO3 QUIHEHT TEMIO0TAAYH OT TPAHCHIOPTHPYEMOTO BELIECTBA K BHYTPEHHEH MTOBEPXHOCTH H30JIUPYEMOTO OOBEKT?

2
Bt/(m -°C);
JUIE 00BEKTOB (Ta30X0/I0B) JHAMETPOM MeHee 2 M

£y — & , (14)

[

%E'dﬁn(ﬁw _f:‘n)

Fror =

rae dyy " BHYTPEHHUH IHAMETP H30IUPYEMOTO 00BEKTa, M.

[Mpumeuanue. Ilpu pacuere TONIIMHBI U3OIALUH TPYyOONPOBOJIOB, HMPOKIAIBIBAEMBIX B HEMPOXOAHBIX KaHalax U
OeckaHaJbHO, CJIEIYET JIOTOJHUTENIBHO YYHTHIBATH TEPMHUECKOE CONPOTHBIECHHE IPYyHTA, BO3/yXa BHYTPH KaHaia n
B3aUMHOE BIIMSHHE TPYOOIIPOBOJIOB.

3.3. IIpu npuMeHEeHNH HEMETAUTMYECKUX TPyOOIpPOBOJOB CIEAYET YUUTHIBATH TEPMUIECKOE CONPOTHUBICHUE CTCHKH
TpyOOIpoBO/Ia, ONpesenseMoe 1Mo GpopmMyre



| b
In—— )
_ i (15)

o Zmd,
e ,:I'.m - TEIUTOTIPOBOHOCTE MaTepuaia creHku, Bt/ (m -°C).

JlOTIONIHUTEIPHOE TEPMHUYECKOE COINPOTHBICHHE IUIOCKMX ¥ KPUBOJMHEHHBIX HEMETAJUIMYECKUX ITOBEPXHOCTEH
o0opynoBaHus onpeaesnseTrcs no popmyie

%

Ra=,
A (16)

rac é,; - TOJIIIWHA CTCHKH 060py,HOBaHI/IH.

3.4. TommuHA TEMIOMU3OJSILUOHHOTO CJIOs, O0ECIEUMBAIOIIAs 3a/IaHHYI0 TEMIIEPATypy HA MOBEPXHOCTH U3OJISIUH
(monm. 3.1:x), onpexnemnsercs:

JUTS TUTOCKOH W IMUTHHAPHYECKOH MTOBEPXHOCTH JHaMETpOM 2 M U Oojee

5 = ix(fw ‘fi), (17)

Tie ; - TEMIepaTypa MOBEPXHOCTH H30MsLKH, °C;
1

JUTS ITATHHAPHYECKUX 00BEKTOB THaMeTpoM MeHee 2 M 110 dopmyie (2), mpudueM B cienyeT onpenensts 1o Gpopmyie

2hg (r‘w B f'z'jl

Hlnf =
ordlt; —t,)

: (18)

3.5. TonmmHa TETUIOM3OIISILIMOHHOTO CIIOs, 00eCIeYrBaloIasl NpeOTBPAIeHHE KOHACHCAIINH BIIard U3 BO3/IyXa
Ha MTOBEPXHOCTH M30JIMPOBAHHOTO 00BbeKTa (mmoatt. 3.13) onpeaensercs no GopMyiam:

JUTS TUTOCKOH W IMITHHAPHYECKOH MTOBEPXHOCTH JHAMETPOM 2 M U Oojiee

5, . LT )
o, | 5, -t |

JUISL TWINHIIPUYECKNX 00BEKTOB AHaMeTpoM MeHee 2 M 1o dopmyrte (2), rae B cinenyer onpenensits no dpopmyie

glng=ﬂﬁ_1 . (20)
o d | £, —



PacuetHble 3HaueHUs nepenaaa ¢ — ¢ » C, ciepyer npuHUMATh 110 Taom. 2.
[ 1

Ta6muma 2
PacuertHslil nepenan
Temneparypa i =i , °C, TIpH OTHOCHTEIBbHON BIAKHOCTH OKPY’KAIOIIETO BO3AyXa, %o
OKPYKaIOLIEr0 £
Bo3myXa, °C
50 60 70 80 90
10 10,0 7,4 5,2 3,3 1,6
15 10,3 7,7 5,4 3.4 1,6
20 10,7 8,0 5,6 3,6 1,7
25 11,1 8,4 5,9 3,7 1,8
30 11,6 8,6 6,1 3.8 1,8

3.6. 3a pacueTHYIO TEMIIEPaTyPy OKPYKAOIIeH Cpepl cleryeT IPHHIMATh:
a) U U30JMPYEMBbIX IIOBEPXHOCTEH, paCIOIOKEHHBIX HAa OTKPHITOM BO3/yXe:

J71s1 000py0BaHUA U TPyOOIPOBOIOB IIPH pacuyeTax 0 HOPMUPOBAHHON IJIOTHOCTHU TEIJIOBOTO MOTOKA - CPEIHIOIO 32
rof;

JUIsL TPYyOOTIPOBOZIOB TEIUIOBBIX CETEH, pabOoTaroUIMX TOJBKO B OTONUTEIBHBIH MEPHOJ, - CPEAHIOI0 3a MEPUOA CO
CpeIHEeCYyTOYHOH TeMIepaTypol Hapy»Horo Bo3ayxa 8°C u HUKe;

NP pacderax C Ienbio0 oOecreueHHuss HOPMHPOBAaHHOW TEMIIEpaTyphl HAa IOBEPXHOCTH H3OSLUH - CPETHIONO
MaKCHMaJIbHYIO HanOoJIee XKapKoTo MecsIa;

IIPH pacueTax 10 YCIOBHSIM, IPUBEISHHBIM B moar. 3.1B - 3.1e, 3.1u, - cpenHioo HanboIee XOIOMHOW MATHIHEBKH -
JUISl TIOBEPXHOCTEH C TOJNIOKUTEIBHBIMU TEMIIEpaTypaMH; CPEIHIOI MaKCHMAJbHYIO HauOolee dapKoro Mecsia - JUis
HOBerHOCTeﬁ C OTPULATCIIBHBIMU TEMIIEpATYpPpaMU BEIIECTB,

0) UIA M30JMPYEMBIX IOBEPXHOCTEH, PACIOJIOKEHHBIX B IMOMENICHUH, - COIIACHO TEXHWYECKOMY 3aJaHuI0 Ha
MIPOEKTUPOBAHUE, A TIPU OTCYTCTBUU JaHHBIX O TEMIIepaType OKpyskaromiero Bozayxa 20°C;

B) JUIsl TPYOOIIPOBOIOB, PACIIONIOKEHHBIX B TOHHEIAX, 40°C;
T') 751 HOA3EMHOM NMPOKJIAAKK B KaHAJIAX MIIM NPU OeCKaHAJIBHOM MPOKJIaIKe TPyOOIIPOBOIOB:

MIPH OTIPEESICHIH TOJIIIMHBI TETTOU30JIAIIHOHHOTO CIIOS TI0 HOPMaM IIOTHOCTH TEIUIOBOTO ITOTOKA - CPETHIOIO 3 TO
TeMIIepaTypy TpyHTa Ha TITyOMHE 3aJI0KEHHs OCH TPYOOIIPOBO/A;

IpU  OMNpEeACEHUH TOJIIMHBI TETJIOM3OJSAIMOHHOTO CJI0S MO 3aJlaHHOM KOHEYHOW TeMIepaType BelllecTBa -
MUHHMAJIBHYIO CPETHEMECSYHYIO TEMIIEPaTypy IPYHTA Ha IIyOWHE 3aJI0KCHUS OCH TPyOOIpoBoIa.

[Mpumeuanue. [Ipy BenmmumHe 3anTyOJeHUS BEepXHEW YaCTH IMEPEKPHITHS KaHajia (IpU HPOKJIAIKe B KaHAJax) WIH
BEpXa TEIUION30JSIIMOHHON KOHCTPYKIMU TpyOorpoBona (pu OeckaHanbHOH mpoxiiaake) 0,7 M M MEHee 3a pacueTHYIO
TEeMIIEpaTypy OKpyXKarolled cpelpl NODKHA IPHHUMATBCS Ta JK€ TEMIleparypa Hapy)KHOTO BO31yXa, YTO W IpH
Ha/I3eMHOH ITPOKIIAJIKE.



3.7. 3a pacueTHyIO TeMIepaTypy TEIUIOHOCHTENSI TP OMPEHSICHUM TOJIIMHBI TETUIOU3O0JIAIIMOHHOTO CIOSI
TEIJIOU30NISAIUOHHOM KOHCTPYKIIMHU [0 HOPMaM IUIOTHOCTH TEIUIOBOTO MOTOKA ClIyeT MPUHUMAThL CPEIHIOI0 3a IO, a B
OCTaJIbHBIX CIIy4asiX - B COOTBETCTBHU C TEXHUYECKUM 3aJ[aHUEM.

[Tpu 3TOM 17151 TPYOOITPOBOIOB TETIOBBIX CETEH 3a paCUETHYIO TEMIIEPATyPy TEIUIOHOCHTENS TPHHIMAIOT:

IUTA BONSHBIX CEeTeH - CPENHIOI 3a TOJ TeMIIEpaTypy BOIBI, a U CeTel, paboTaromX TOJIBKO B OTOMHUTEIHHBII
TIEPHO]I, - CPEIHIO0 332 OTOMUTEIBHBIHN MTEPHO;

JUTS TAPOBBIX CETEH - CPEMHIOIO O JAJIMHE TTapOMpoBO/ia MAKCUMAIBHYIO TEMIIEPaTypy mapa;

JUISL KOHJICHCATHBIX CETeH W CeTeil ropsvero BOJOCHAOKEHUS - MAaKCUMaJbHYIO TeMIleparypy KOHJEHCara WM
ropsueil BOJbl.

HpI/I 3aﬂaHHOI71 KOHEYHOH TCMIICPATYPC Iapa MNPHUHUMACTCA HauOoONbIIAs U3 MOJYYCHHBIX TOJIINH TEILJIOBOI
H30JIUH, OIPEACIICHHBIX JIA PA3JIMYHBIX PEXKHUMOB pa60TBI HapoBbIX ceTel.

3.8. Ilpu ompeneneHun TeMIepaTypsl TPyHTa B TEMIEPATYpPHOM IOJIE MOA3EMHOTO TPyOOIpOBOJa TEIUIOBBIX CETEH
TEMIIEpaTypy TEINIOHOCUTENS ClIELyeT IPUHUMATh!

JUIA BOASHBIX TEIUIOBBIX CeTel - Mo TrpaduKy Temreparyp HpU CpelHEMECSYHON TeMIeparype HapyKHOTO BO3IyXa
pacyeTHOro MeCHIa;

JUIsl MApoBBIX CeTel - MaKCUMalbHY0 TeMIepaTypy [apa B pacCMaTpHBaeMOM MecTe MapolpoBoia (C yuyeToM
aJIeHNs] TEMIIEPaTyphl apa Mo JUIHHE TpyOonpoBo/a);

JJIA KOHACHCATHBIX ceTel U ceTel ropga4ero BO,I[OCHa6)K€HI/I$I - MAKCUMAJIbHYIO0 TEMIICPATYPy KOHACHCATAa WJIN BOABI.

[Tpumewanue. Temmneparypy TpyHTa B pacderax cileyeT IMPHHUMATh: IS OTOMHUTEIBHOTO MEPUOAA - MUHIMAJIBHYIO
CpeIHEMECSYHYIO, I HEOTOMHUTEIFHOTO MEPHO/Ia - MAKCHMAIIbHYIO CPEAHEMECIIHYO.

3.9. 3a pacueTHyIO0 TeMIeparypy OKPY)KaIoIIeW cpelbl IMpH ONpeNeeHHN KOIUYeCTBA TEIUIOTHI, BBIICIUBIIEHCS C
MOBEPXHOCTH TEIUIOU3OJIIIIMOHHON KOHCTPYKIIMH 32 TO/I, TPUHUMAIOT:

JUISL M30JIMPYEMBIX TOBEPXHOCTEH, PACIOIOKEHHBIX Ha OTKPBITOM BO3/yX€, - B COOTBETCTBHH C IOATI. 3.6a;

JUISL M30JIMPYEMBIX ITOBEPXHOCTEH, PACIOJIOKEHHBIX B TOMEIICHUH WIIM TOHHEJIE, - B COOTBETCTBUH C TOAI. 3.60, B;

IU1sl TPYOOIIPOBOJIOB MPH MPOKJIAZKE B KaHAJIAX WM OECKaHAIBHOM - B COOTBETCTBHU C IOATI. 3.0T.

3.10. g n30mmpyeMbIX MOBEPXHOCTEH C MONOKUTEIBHBIMHE TEMIIEpaTypaMy TOJIIIMHA TEIUIOU3OJISLIMOHHOTO CIIOs,
omperneneHHass 1Mo yciuoBwsaM 1. 3.1, momkHa OBITh mpoBepeHa mo mommn. 3.la m 3.1k, a I TOBEpXHOCTEH ¢

OTPHILATEIHFHBIMHI TeMIlepaTypaMu - mo moarn. 3.1a u 3.13. B pesynprare nmpuHHMaeTcs Oojblee 3HAUCHHE TONIIHHBI
CI1os1.

3.11. Ilpu GeckaHaIBHOHN MPOKIAIKE TEIDIOMPOBOAHOCTh OCHOBHOTO CIIOS TEIUIOM3OJISAIMOHHON KOHCTPYKIIHU ;I;:
ompenerseTcs mo Gopmyme

hy = MK, (21)

rae 3, - TCTUIOMPOBOHOCTE CYXOro MaTepuaia 0CHOBHOIO clos, Bt/(m -°C), npuHrMaemasi o CripaBOYHOMY MPHIIOKCHUK

K - ko3 duumenT yBnakHeHUs, yIUTHIBAIOIMH YBEINUYEHHE TEIUIONPOBOIHOCTH OT YBJIQKHEHUS], IPUHUMAEMBIH B

3aBUCUMOCTH OT BHJa TCIVIOU3OJIALIMOHHOI'O Mar€pualia U Tilla rpyHTa 1o Tabm. 3.



Koadumment ypnaxkaerns K
Marepuan TEIIOH30IAIHOHHOTO Tun rpynra no 'OCT 25100-82
ciost
MaJIOBIaKHBIN BIIQKHBII HACBIIICHHBIN
BOOON
ApmoneHoOeToH 1,15 1,25 1,4
Burymoniepnut 1,1 1,15 1,3
butrymoBepMuKynut 1,1 1,15 1,3
butymokepam3ut 1,1 1,15 1,25
[Tenononuyperan 1,0 1,05 1,1
[onmmmepOeToH 1,05 1,1 1,15
®DenompHBIN TOporutacT OJI 1,05 1,1 1,15

Ta6nuna 3

3.12. TenmnoBo#l MOTOK dHepe3 H3OJUPOBAHHBIC OMOPHI TPyD, (IaHIEBbIE COCAUHEHUS H apMaTypy CIemyeT

YYHUTHIBATh KOY(P(GULMEHTOM K IAIMHE TpyOonposoga ~ - *# | npuHMMaeMbIM 110 Talu. 4.

HaCTHJIC

Cr1oco6 mmpokJIaaky TpyOOoIpoBoI0B Koa¢purpent
K rad

Ha oTkpBITOM BO31yX€E, B HEIPOXOAHBIX KaHAJIaX, TOHHENAX M HOMEILECHUSX:
JUIA CTaJIbHBIX pr6OHpOB0[[OB Ha MOABUIKHBIX OIIOpax, YCJIOBHBIM IIPOXOJ0M, MM!
1o 150 1,2

150 u 6onee L15
IUTs CTAJIbHBIX TPYOOIPOBOIOB HA MOABECHBIX OMOpPaxX 1,05
JUTSl HEMETAJUTHYIECKUX TPYOOIIPOBOZOB Ha MOABMKHBIX M IIOJBECHBIX OIIOpax 1,7
IUTSL HEMETAJUTHYECKUX TPYOOIIPOBOIOB, H30JIHPYEMBIX COBMECTHO C OCHOBaHUEM 1,2
IIpH TPYNIOBOHW TIPOKJIAAKE HEMETAIUIMYECKUX TPyOOIpoBOAOB Ha cruiomHoM | 2,0

beckananbHbIM

Tabmnnma 4



TeroBoii TOTOK Yepe3 Omophl 000PYyI0BaHUS ClIeNyeT YUUTHIBaTh Koddduimenrom 1,1.

3.13. 3nayeHus Kod(pPUIMEHTA TEIJIOOTIAYH OT HAPYKHOH ITOBEPXHOCTH IOKPOBHOTO CJIos M KO3 dHIMeHTa
TEIJIOOT/AaYM OT BO3JAyXa B KaHaje K CTCHKE KaHajla OIpEACNAIOTCS pacueToM. JlomyckaeTcss NMpUHHMMATh STH
KO3 (GHUIIHEHTHI 110 CIIPAaBOYHOMY TPHIIOKEHHUIO 9.

4. TENNOU3ONALUMNOHHbLIE KOHCTPYKLUN

4.1. PacueTHyr0 TOJNIIMHY HHIYCTPHUAIbHBIX TEIUIOM3OISALUOHHBIX KOHCTPYKIMH K3 BOJIOKHHCTBIX MarepuajoB U
U3JeNuil ClneayeT OKpYyIISATh O 3HAUCHUH, KpaTHbIX 20, ¥ IPUHUMATh COIIACHO PEKOMEHAYEMOMY MpHiIoxkeHuto 11; ms
KECTKHUX, TIEUCTHIX MaTepHajoB M IEHOIUIACTOB CIIEAyeT IPHHUMATh ONMMKANIYI0 K PaCUeTHOW TOJIIMHE M3IEIHH 110
COOTBETCTBYIOIIMM T'OCYIAaPCTBEHHBIM CTaHAAPTAM WJIN TEXHHYECKHM YCIIOBHSIM.

4.2. MUHIMaJIBHYIO TOJIIMHY TETIOM30JIALOHHOTO CII0S N3 HEYIUTOTHSIONINXCS MaTEPHAIIOB CIIEAYET IPHHUMATh:
TIPY U30JISLMN TKaHSIMH, ITOJIOTHOM XOJICTONPOIIUBHBIM, IIHypamH - 30 MM;

Py U3OJSILUH JKECTKOOPMOBAaHHBIMU HW3ICIUSMH - PaBHOW MHHHMMAIBHOM TOJINWHE, MpEelyCcMaTrpuBacMoi
roCyJapCTBEHHBIMU CTaHIAPTAaMU WM TEXHUYECKUMU YCIOBUSIMY;

Ipu U30JsI0UN U3ACTIUAMU U3 BOJIOKHHUCTBIX YIUIOTHAOUIUXCA MaTCpHUaJIoB - 40 MM.

4.3. TlpenenbHast TONIIMHA TETIOM30JIAMOHHON KOHCTPYKLHUH TIPH TOJ3E€MHON NPOKIJIAJKE B KaHAllaX W TOHHEIAX
TIPUBEICHA B PEKOMEHIyeMOM IPHIOKEHHHU 12.

4.4. TommuHy ¥ 00BEM TEIUIOM3OJILMOHHBIX H3ICIUA M3 YIUIOTHSIOIIMXCS MAaTepHanoB IO YCTAaHOBKM Ha
H30JIMPYEMYIO TIOBEPXHOCTH CIIEAYET ONPEEISATh 0 PEKOMEHyEMOMY MTPUIIOXKEHHIO 13.

4.5. Jlns moBepxHocTed ¢ Temmeparypod Beime 250°C u Hmxke muHyc 60°C He momyckaeTcs NpUMEHEHHE
OJHOCJIOMHBIX KOHCTpYyKUHUH. IIpH MHOrOCIOHHOM KOHCTPYKLHHU MHOCHIEAYIOIIKE CIOU [OJKHBI NEPEKPHIBATh ILBbI
npensiaymero. [Ipn u3onsumm xecTkopOpMOBaHHBIMU M3ETHIMH CIIEAYET NMPEayCMaTpUBaTh BCTABKU U3 BOJOKHHCTBIX
MaTepHajIoB B MECTAX YCTPOMCTBA TeMIIEpaTypHBIX LIBOB.

4.6. TonuHy METAIIMYECKUX JIUCTOB, JIEHT, MPUMEHIEMBIX JUIl TIOKPOBHOTO CIOS, B 3aBUCHMOCTH OT HAapY>KHOTO
JraMeTpa WM KOHQUTypaluy TeTION30JIIIHOHHON KOHCTPYKINH CIIeAyeT IPUHUMATh 110 Tadi. 5.

Tabmnma 5
TommuHa n¥IcTa, MM, TIPH TUAMETPE U3OJSIAH, MM
Martepuan 350m ¢B.350 cB. 600 | cB.1600 u mmockue
MeHee 1o 600 1o 1600 TTOBEPXHOCTH
Crajb TOHKOJIUCTOBAs 0,35-0,5 0,5-0,8 0,8 1,0
JIMCTEI U3 aNIOMUHNA U AIIOMUHHMEBBIX CILIaBOB 0,3 0,5-0,8 0,8 1,0

JIeHThI U3 aNIOMUHUS U QTIOMUHHEBBIX CIUIABOB
0,25-0,3 0,3-0,8 0,8 1,0

Ilpumeuanusi: 1. JIMCTBI W JIEHTHl W3 QJIOMUHUS U AJTIOMUHHEBBIX CIUIaBOB ToimuHOM 0,25-0,3 MM
PEKOMEHIYETCS] IPUMEHSTH TOOPHPOBAHHBIMH.




2. Jng u30nsAIMM MOBEPXHOCTEH auaMeTpoM wu3onsaruu Oonee 1600 MM M MIOCKHX, PACIIONIOKCHHBIX B
MMOMEIICHUN C HEarpeCCUBHBIMU M CIIA00arpecCUBHBIMU CpelaMH, JAOMYCKACTCS MPUMEHATh METAJUTHYCCKUC
JUCTHI ¥ JIGHTH TommuHOU 0,8 MM, a I TpyOOnpoBoaOB quamerpoM uzomsun 6omee 600 1o 1600 mwm - 0,5
MM.

4.7. Ins npenoxpaHeHHs TOKPOBHOTO CIIOS1 OT KOPPO3HUH CIIELyeT MPEAyCMaTpUBaTh:
JUISL KPOBEJIBHOM CTaJlM - OKPACKY;

JUISL JIUCTOB M JIGHT W3 &JIIOMHHHUS ¥ aJIIOMHUHHEBBIX CIUIABOB NPH NMPUMEHEHHH TEIUIOU3OJIIUOHHOIO CIIOS B
CTaJIbHOW HEKpAIlIeHON CEeTKe WIIM YCTPOWCTBE CTAJIILHOIO KapKaca - YCTAHOBKY MOJ IOKPOBHBIN CIIOW NMPOKIAIKH M3
PYJIOHHOTO Marepuaa.

4.8. KOHCprKHI/IIO TEIIOBOM H30JIAIUU CJICAYCT MNpeAyCMaTpuBaThb I/ICKJIIO‘laIOIIIeﬁ ,He(l)OpMaIII/IIO Hn CIIOJI3aHUC
TCIUIOU3O0JIAIUOHHOTO CJIOS B IPOLECCE IKCILTyaTalluu.

Ha BepTWKanbHBIX yYacTKax TpyOONpPOBOZOB M OOOPYHOBaHWS depe3 Kaxasle 3 - 4 M IO BBICOTE CIEIyeT
MIPEAyCMaTpPHUBaTh OMOPHBIE KOHCTPYKIUH.

4.9. PazMmerienne KpeneskHbIX JeTaleld Ha N30JUPYEMBIX MIOBEPXHOCTSIX ClIeayeT NpuHUMaTh B coorBeTcTBuu ¢ 'OCT
17314-81.

4.10. HeTaJ'H/I, npeaycMarpuBacMbIiC Jid  KPCTJICHUS TeHHOHSOHﬂHI/IOHHOﬁ KOHCTPYKIIMM Ha MOBCPXHOCTU C
OTpULATCIIBHBIMU TEMIICpAaTypaMu, AOJDKHBI HMCTH 3alllUTHOC IIOKPLITUEC OT KOPPO3WU WM HU3TOTABJIMBATLCA U3
KOppO3HOHHO-CTOﬁKHX MaTrepuajoB.

KpenexHsle neTany, COMPUKACAIONINECS C U30IMPYEMO MOBEPXHOCTEIO, CIEAYET MPeLyCMaTpPHBATh:
JUTS IOBEepXHOCTEH ¢ Temriepatypoii or muHyc 40 1o 400°C - U3 yriiepoancToi cTaim;

JUIA TIOBepxXHOCTeH ¢ Temmeparypoil Beime 400 u Hivke MuHyc 40°C - U3 TOTO XK€ Marepuaia, 9To M W30IUpyeMast
MOBEPXHOCTb.

KpenexHsle neTaq OCHOBHOTO M IIOKPOBHOTO CJOEB TEIUIOM3OJIMOHHBIX KOHCTPYKLHUH 000pynoBaHHA U
TpyOOIPOBOIOB, PACHOIOKEHHBIX Ha OTKPBITOM BO3JyXe B palfOHaX C pacueTHOH TeMIepaTypoil OKpyXKaroIero Bo3ayxa
Hmxe MuHyc 40°C, crneayeT NpUMEeHSTh U3 JETUPOBAHHON CTAIU UM aTIOMHHUS.

4.11. TemneparypHble IIBBI B MOKPOBHBIX CIIOSX TOPHU30HTAIBHBIX TPYOOIPOBOJOB ClIENyeT NpeayCMaTpHBaTh y
KOMIIEHCATOPOB, OIIOP U IIOBOPOTOB, a HA BEPTHKAIBHBIX TPYOOIIPOBOAX - B MECTAX YCTAHOBKH ONOPHBIX KOHCTPYKIIHH.

4.12. Be1bop MaTepmalia OKPOBHBIX CJIO€B TEIUIOM3OJIIMOHHBIX KOHCTPYKIMA 00OpYyIOBaHMS M TPyOOIPOBOIOB,
PAacTIONOKEHHBIX Ha OTKPBITOM BO3AYyXE B PaliOHAX C pacueTHOI TeMIeparypoil okpyskaromiero Bo3ayxa munyc 40°C u
HIDKE, CIEAYET IMPOU3BOAUTE C YYETOM TEMIIEPATYPHBIX IIPEAECIOB IPUMEHEHUS MAaT€pHANIOB IO TOCYAAPCTBEHHBIM
CTaHgapTaM UJIM TEXHUYCCKHUM YCJIIOBUAM.

4.13. JInst KOHCTPYKIMH TEIJIOBOW M30JSIMU 000PYAOBaHUS U TPyOOIPOBOIOB C OTPUIATEIBHBIMU TEMIIEpaTypaMu
BEIIECTB KPEIUICHHE ITOKPOBHOTO CJIOS CIIEAYeT MpeaycMaTpiBaTh, Kak IpaBuio, OaHnaxamu. Kpemnienue HoKpoBHOTO
CJIOSL BUHTaMH JIOITyCKaeTCsl PeyCMaTpUBAaTh NIPU THaMeTpe N30SIIMOHHOM KOHCTpyKIuK 6oiee 800 Mm.

IMPUJIOXXEHUE 1
CnpaBouHoe

PACYETHbIE TEXHUYECKNE XAPAKTEPUCTUKU



TENJIOU30NALMOHHbBIX MATEPUANOB U U3OENUNA

TennonpoBoAHOCTH
TEIUIOM30JIALMOHHOTO MaTtepuana B | Temneparypa
Marepwuai, usnenue, Cpennsist KOHCTPYKIMH IIPUMEHEHNS, I'pymma
I'oCT wm TY IUIOTHOCTH B h °C TOPIOYECTH
KOHCTPYKIIUH, k
P Br/(M°C)
3 JUIsl IOBEPXHOCTEH C TeMIIepaTypoH,
KI/M oC
20mn 19 u Huxe
BBIIIIE
Wznenus u3 nexorutacta OPII-1
u pezonena, [OCT 22546-77,
TPYIIIBL:
75 65-85 f 0,051-0,045 | Ot munyc 180 | TpymHOTOpROYH
0,041+0,00023 "™ 1o 130 e
100 86-110 £ 0,057-0,051 | Ot munyc 180
0,043+0,00019 ™™ 1o 150
W3penus nepinTolieMeHTHBIE,
I'OCT 18109-80, mapxku:
250 250 £ - Ot 20 no 600 Heroproune
0,07+0,00019 "™
300 300 £ -
0,076+0,00019 "™
350 350 £ -
0,081+0,00019 "™
W3nenus Tennon3onsauuoHHbIe
H3BECTKOBO- KPEMHE3EMUCTEIE,
I'OCT 24748-81, mapku:
200 200 i - Ot 20 70 600 Heroprouue
0,069+0,00015 ™™
225 225 £ -
0,078+0,00015 ™™ ,
W3nenust MUHEpaIOBaTHBIE C B
ropUpOBaHHON CTPYKTYpOH JUIsS |3aBUCHMOCTH
MPOMBIIIIJIEHHON TEeTI0BOI OT Juamerpa
m3omsauy, TY 36.16.22-8-86, H30JIUpyEeMOn
MapKH: MIOBEPXHOCTH




75

100

W3nenus TemIon30sIIHOHHBIC
BynkanuTtoBeie, [OCT 10179-74,
MapKH:

300

350

400

Marsbl 3ByKOIOIIOIIAI0IINE
6azansroBbie Mapku b3M, PCT
YCCP 1977-87

Marbl MUHEpaJIOBaTHbIE
npommBHee, [OCT 21880-86,
MapKu:

100

125

Marsl U3 CTEKJITHHOTO
HITANeNIbHOTO BOJIOKHA Ha
CHHTETHYECKOM CBS3YIOILEM,
I'OCT 10499-78, mapku:

Ot 66 10 98

Ot 84 10 130

300

350

400

Jo 80

102-132

133-162

0,041+0,00034 tm

0,042+0,0003 fm

i

0,074+0,00015 "™

i

0,079+0,00015 ™

0,084+0,00015 tm

0,04+0,0003

i

0,045+0,00021 "™

0.049+0,0002 m

0,054-0,05

0,059-0,054

Ot munyc 60 10
400

Ot 20 no 600

Ot munyc 180
1o 450 B
000J10uKe K3
TKaHU
CTEKJITHHOI; J10
700 - B
000J10UKe U3
KpEMHE3eMHON
TKaHHA

Ot munyc 180
1o 450 ms
MarToB Ha TKaHH,
CETKE, XOJICTE
us3
CTEKJIOBOJIOKHA:
1o 700 - Ha

METaTHYECKOM
CETKE

Heroproune

Heroprouue

Heroprouue

Heroprouue




MC-35

MC-50

Martbl ¥ BaTa U3 CynepTOHKOTO
CTEKJITHHOTO BOJIOKHA 0O€e3
cesytomero, TY 21 PCOCP
224-87

IInuTH! TETIOU30IALUOHHBIE U3
MUHEPAJILHOM BaThbl HA
CUHTETUYECKOM CBA3YIOLLEM,
I'OCT 9573-82, mapku:

50

75

125

175

I1muTEI M3 CTEKIIHHOTO
LITANEIHLHOIO BOJOKHA
MOJY’KEeCTKHE, TEXHUIECKHE,
I'OCT 10499-78, mapku:

IIIIT-50

MIIT-75

[1IUTHI TEIIOU30ISIUOHHEIC U3
MHUHEPATbHON BaThl HA OUTYMHOM
ceszyromem, [OCT 10140-80,
MapKu:

75

40-56

58-80

60-80

55-75

75-115

90-150

150-210

42-58

59-86

75-115

0,04+0,0003 fm

0,042+0,00028 tm

i

0,033+0,00014 "™

0,04+0,00029 tm

£

0,043+0,00022 "™

£

0,044+0,00021 "™

0,052+0,0002 tm

£

0,042+0,00035 "™

0,044+0,00023 tm

0,048

0,047

0,044-0,037

0,054-0,05

0,054-0,05

0,057-0,051

0,06 -0,054

0,053

0,054-0,057

Ot munyc 60 10
180

Ot munyc 180
1o 400

Ot munyc 60 10
400

Ot mMunyc 180
1o 400

Ot munyc 60 10
180

Heroproune

Heroprouue

Heroproune

Tpyanoroprouu
e

Mapxu 75 -
HETOPIOYUE;




100

150

200

[T1uTHI TEMION30IALUOHHEIE U3
MIEHOIIIACTa Ha OCHOBE
PE30JIBHBIX
(heHOIPOpPMANHISTUIHBIX CMOJL,
I'OCT 20916-87, mapku:

50

80

90

ITonoTHa XOJICTONPOLINBHEIE
CTEKJIOBOJIOKHHCTHIE, TY
6-48-0209777-1-88, mapku:
XIIC-T-5

XIIC-T-2,5

ITecox nepauTOBBII BCIy4EeHHBIH
menkuit, TOCT 10832-83, mapku:
75

100

150

90-120

121-180

151-200

He 6omee 50

Cg. 70 oo 80

Cg. 80 mo 100

180-320

130-230

110

150

225

0,040+0,00022 Im

0,042+0,00023 fm

0,043+0,00019 Em

0,047+0,00023 Im

0,052+0,00012 Im
0,055+0,00012 Im

0,058+0,00012 tm

0,054-0,057

0,058-0,062

0,061-0,066

0,049-0,042

0,051-0,045

0,057-0,051

0,053-0,047

0,05 -0,042

0,054-0,047

Ot mMunyc 100
1o 60

Ot munyc 180
1o 130

Ot munyc 200
10 550

Ot mMunyc 200
o 875

OCTAaJIbHBIC -
ropro4ue

Tpyanoroprouu
e

Heroprouune

Heroprounit




IomynunuuAps! ¥ TUIHHAPEI
MUHEpaJIOBATHBIE HA
CHUHTETHUYECKOM CBS3YIOIIEM,
I'OCT 23208-83, mapku:

100

150

200

[LmTer TIICHOIIOJIMCTUPOIIbHBIC

I'OCT 15588-86, mapku:

20
25

30, 40

[Ienomnact mauTo4HsIM, TY

6-05-1178-87, mapku:

TIC-4-40

I1C-4-60

I1C-4-65

[Tenornact murounsii [1XB,

TV 6-05-1179-83. mapku:

IIXB-1-85

IIXB-1-115

I1XB-2-150

75-125

126-175

176-225

20
25

30, 40

40

60

65

&5

115

150

0.049+0,00021 “m

0,051+0,0002 tm

0,053+0,00019 Im

0,047-0,053

0,054-0,059

0,062-0,057

0,048-0,04
0,044-0,035

0,042-0,032

0,041-0,032

0,048-0,039

0,048-0,039

0,04-0,03

0,043-0,032

0,047-0,036

Ot munyc 180
1o 400

Ot mMunyc 180
1o 70

Ot mMunyc 180
1o 60

Ot munyc 180
110 60

Heroprouune

Toproune

Toprouwnii

Toprounii




[TeHomacT MIMTOYHBIA MapKHU
IIB-1, TY 6-05-1158-87

Ilenomnact
TTOJTMBUHUIIXIOPHIHBIH
snactnunbeid [IBX-3, TY
6-05-1269-75

[Tenomnact TepMOpEaKTUBHBII
DOK-20 u OD, x)ectkuit, TY
6-05-1303-76, Mmapku:

DK-20

P

[Menononuyperan I111Y-331/3
(3aJTMBOYHBIIT)

[Tenonnact nonuypeTaHOBBIN
anactuunblid [IITY-OT, TY
6-05-1734-75

[TonotHO UrnonpoouBHOE
CTEKJIIHHOE TEMJIOU30JISHOHHOE
mapku UIIC-T-1000, TY
6-11-570-83

PoBHHT (KTYT) U3 CTEKISTHHBIX
KoMIuIekCHBIX HuTeHr, [OCT
17139-79

[uyp ac6ecrosrit, TOCT
1779-83, mapku:

ITAIT

IITAOH

65, 95

150

170, 200

170, 200

40-60

60-80

40-50

140

200-250

100-160

750-600

0,047+0,00023 Im

0,093+0,0002 fm

0,13+0,00026 tm

0,043-0,032

0,05-0,04

0,055-0,052

0,055-0,052

0,036-0,031

0,037-0,032

0,043-0,038

0,053-0,047

0,065-0,062

Ot mMunyc 180
1o 60

Ot munyc 180
10 60

Ot 0 1o 120
Ot mMunyc 60 10

150

Ot mMunyc 180
1o 120

Ot munyc 60 10
100

Ot mMunyc 200
1o 550

Ot mMunyc 180
1o 450

Ot 20 g0 220

Ot 20 mo 400

Toprouwnii

Toprounii

Toprounii

TpynHoroproduu
i

Toprouwmii

Toprouwnit

Heroprouee

Heroprounit

Tpynnoroprouu
i

Heroprounit




[IIHyp TEeNNION30IALMOHHBIN U3 Ot munyc 180 B certuarsix
MUHEpaJbHOM BaThl, TY 10 600 B TpyOKax u3
36-1695-79, mapku: 3aBUCUMOCTHU OT | METAJIIMYECKOM
Marepuaia TIPOBOJIOKU H
200 200 f 0,069-0,068 | ceTuaToit HHUTH
0,056+0,00019 "™ TpyOKU CTEKIISIHHOI -
250 250 £ - HETOPIOUNi;
0,058+0,00019 "™ OCTaIbHOM-
TPYAHOTOPIOYUiL
XoscTbl U3 Mo 80 i 0,04 Ot munyc 269 |Heroprouune
MHUKPOYIBTPaCyIEPTOHKOTO 0,041+0,00029 "™ 1o 600
CTEKIIOMHKPO-
KPHCTAJUINYECKOTO IITANEIbHOTO
BOJIOKHA U3 TOpHBIX mopox, PCT
YCCP 1970-86, mapka BCTB-ct

£, +40
2

4
[pumedanust: 1. t(m) - cpemHss TeMIeparypa TeIUIOU30ISIHOHHOrO ciost, °C; "™ = - Ha OTKPBITOM BO3yXE

Lok
B JICTHEC BpEMs, B IOMCIUICHUH, B KaHaJIaX, TOHHEJIAX, TEXHUYCCKUX IMOATNOJIbAX, HAa YEPpJaKaX U B MMOoABaJIaX 3aHNUHU; m =

ty
Ew
- Ha OTKPBITOM BO3yXE B 3MMHEE BpeMs, I7ie TeMIIepaTypa BEeIeCTBa.
2. bonpmiee 3HaueHHWE paAcYETHON TEILUIONPOBOAHOCTH TETUIOM3OIALMOHHOTO Marepuaia B KOHCTPYKLIUH JUIs
moBepxHOCTeH ¢ Temmneparypoir 19°C u HIDKE OTHOCHUTCS K TemIieparype BemectBa oT MuHyc 60 mo 20°C, MeHblee K
temneparype muHyc 140°C u Hmke. s MpOMEXyTOYHBIX 3HAYEHUI TeMIepaTyp TEIUIONPOBOJHOCThH OIPEIeNseTCs

HMHTEPIIOJIALACH.

3. Ilpu u30MIAIMHE TOBEPXHOCTEH C MPUMEHEHUEM JKECTKUX IUIAT PACYCTHYIO TEILIONPOBOJHOCTh CIICAYST YBEIUYMNBAT
Ha 10%.

4. lomryckaeTcs MpUMEHEHHe APYTHX MaTepHAIIOB, OTBEYAIONINX TpeOoBaHmsM mir. 2.3; 2.4.

IMPUJIOXXEHUE 2
CrpaBouHoe
PACYETHbIE TEXHUYECKUE XAPAKTEPUCTUKUA MATEPUATIIOB,
NMPUMEHAEMbBIX ANA n3onAuum TrysornrPoBOAOB
NMPU BECKAHAJIbHOU NPOKINAAKE
VenoBusiit npoxon| Cpenusist TennonpoBOAHOCTH MakcuMmanbHast
TpyOOIpoBosa, | MIOTHOCTH, CyXOro Marepuarna, TeMIeparypa

Martepuan MM o, ’y Bemlectna, °C

E




3 Br/(m °C), npu 20°C
KI/M
ApMoneHoOeTOH 150-800 350-450 0,105-0,13 150
Butymonepaur 50-400 450-550 0,11 -0,13 130%*
burymoxepamsut Ho 500 600 0,13 130*
BbutymoBepMuKyauT Ho 500 600 0,13 130%*
ITenomommepbeToH 100-400 400 0,07 150
[lenonommyperan 100-400 60-80 0,05 120
DeHONBHBIN TTOPOIUIACT o 1000 100 0,05 150
OJI MOHOIUTHBIN

* Jlomyckaercsi mpuMmeHeHHe 10 Temreparypsl 150°C mpu KauecTBEHHOM METO/E OTITyCKa

TCILJIOTHI.

IMPUJIOXXEHME 3
Pexomennyemoe

MATEPUAIbI AN NOKPOBHOIO CNOS TENJIOBOW U30NALUK

Marepuan, 'OCT umu TY

IIpumensemas
TOJILIMHA, MM

I'pynna roprouectu

1. Meramnnueckue

JIucTel u3 amoMuHMUSA U anroMUHUEBBIX crutaBoB, [OCT 21631-76,
mapku AJIO, A1, AMu, AMr2, B95

JIeHTHI U3 aTIOMHHKS U amroMuHueBbIX ciutaBoB, [OCT 13726-78,
mapku AJ1O, A/I1, AMu, AMr2, B95

CraJib TOHKOJIMCTOBAS OLIMHKOBAHHASI C HETIPEPBIBHBIX JINHUH,
I'OCT 14918-80

Cranb Tonkonuctoas kpoBenbHasi, OCT 14-11-196-86

[Ipokar TOHKOIUCTOBOM U3 YIIIEPOJUCTON CTAIM KaUeCTBEHHOM U
00bIKHOBeHHOTO KauecTBa, [OCT 16523-89

O00I04KH TOPHUPOBAHHEIC IS TEILIOM30ISLHOHHBIX
KOHCTPYKIHA 0TBOJOB TpybompoBogoB, OCT 36-67-82

Craib pyJIOHHASI XOJIOJJHOKATaHas C IOJIMMEPHBIM OKPBITHEM
(metamnomact) TY 14-1-1114-74

2. Ha ocHOBe CHHTETHYECKUX MOJIUMEPOB

0,3;0,5-1

0,25-1

0,35-1

0,5-0,8

0,35-1
0,2
2,5

0,8-1,3

Heroproune

Heroprouune

Heroprouas

Heroprouas

Heroprounit

Heroprouune
Toproune

TpynHoroprogast




Crexinotexkctonut KoHCTpyKunoHHbIH KACT-B, TOCT
10292-74E

Marepuransl apMOILIaCTMACCOBBIE JJIs 3aIUThI IOKPBITHIA
TEIUTOBON M30JISIIUN TPyOOTpoBoaoB, TY 36-2168-85, mapku:

AIIM-1
AIIM-2
AIIM-K

Croxnomnactuk pyaosHslit PCT, TY 6-11-145-80, mapku PCT-A,
PCT-b, PCT-X

Crexnorutactuk Mapku OCII (cTexnomuacTuk GeHOIbHBINR
mokpoBHEIf), TY 6-11-150-76

[Tnenka BuHMUIDIacTOBas KamanapuposanHas K110,
I'OCT 16398-81

IInenka u3 BTOPHUYHOI'O MOJIMBUHUJIXJIOPUIHOI'O ChIPbA,

TV 63.032.3-88

CreknorekctonuT nokpoBHIHA auctoBoit CTIUI, TY 36-1583-88,
MapKH:

CTILI-Cb
CTIUI-Th
CTILI-BII
3. Ha ocHOBe IpUpOIHBIX TOTUMEPOB

Py6epoun, FOCT 10923-82, mapka PKK-420

Crexnopybepounx, TOCT 15879-70

Tomns xkpoBenbHBIH 1 THApom3oIIHoHHEIH, [OCT 10999-76,
mapku TKK-350, TKK-400

ITepramun xposensHbiit, [OCT 2697-83
PyGepoun, nmokpsIThlii cTeknoTkansio, TY 21 3CCP 48-83
3o, 'OCT 10296-79

4. MuHepasbHble

CTeKIIOLEMEHT TEKCTOIUTOBBIHN IS TEIUION3O0ISLIMOHHBIX
koHCTpYKIWHA, TY 36-940-85

JIuctel acoecroniementHeie miockue, OCT 18124-75

JIucTh acOecTOlEMEHTHBIC BOJTHUCTHIC YHUPUIIMPOBAHHOTO
npodwmist, TOCT 16233-77

0,5-1,2

2,2
2,1
2,1

0,25-0,5

0,3; 0,6

0,4-1

1,3

0,3

0,5

0,8

2-3

2,5

1,0-1,5

1,0-1,5

1,5-2

6-10

5-8

Toprounit

Toprounii
TpynHoroprouuii
I'oprounii

TpynHoroprounit

Toprounii

T'oprouas

T'oprouas

TpynHoroprouuii

Toprounit

Toprounii

Toprounii

T'oprounii
T'oprounii

Toprounii

Heroprounit

Heroprouune

Heroprouue




Tykarypka acOecTorieMeHTHas

dompra aaTrOMUHICBAS Z[y6J'II/IpOBaHHaSI JJIA TCIIJIOU3O0JIAIIMOHHBIX

5. lyonupoBaHHbIe (HOIBToOM

koHCTpYyKIwiA, TY 36-1177-77

®DonpropyOepou T A1 3aNUTHON THIPOU3OIISIINN YTETUTUTEISA
Tpy6onpoBomos, TY 21 3CCP 69-83

®onprouzon, FOCT 20429-84

HpI/IMe‘IaHI/Ie. HpI/I NPUMCHCHHHU IOKPOBHBIX CJIOCB M3 JIMCTOBOTO MCTAIa CICAYCT YYHTBIBATH

10-20

0,5-1,5

1,7-2

22,5

XapakTep U CTEIeHb arpeCCUBHOCTH OKPYKAIOIISH Cpeabl U POU3BOICTBA.

Heroprouas

Hdy6nupoBaHHast

Oymaroii u
KapTOHOM -
roproyasi,

OCTaJIbHBIC -
TPYZHOTOpIOYHe

T'oprounii

Toprouwnii

I[MPUJIOXXEHUE 4*

OO6s3arennHoe

HOPMbI MJIOTHOCTU TENNOBOIO NOTOKA YEPE3 NMOBEPXHOCTb U30onsunn

OBOPYOOBAHUA U TPYBOMNPOBOAOB C NMNONOXUTENbHLIMUA TEMNEPATYPAMU

Tabmuma 1
HopMbl NNOTHOCTK TeNsIOBOro NOTOKa Npu
pacnonoxeHun o6opyaoBaHUA U Tpy6onpoBoAOB Ha
OTKPbITOM BO3A4yXe U obLen NpoaormkKMTeNnbLHOCTU paboTbl B rog 6onee 5000 4
Y CJIOBHBIA CpenHasa TeMmepaTypa TelJloHocuTesna, °C
npoxond Tpy-—
Bonporoza, 20 50 100 150 200 250 300 350 400 450 500 550 600
MM
HOPMBI JIMHEMHOM [JIOTHOCTM TEIJIOBOTO IIOTOKAa, BT/M
15 3 8 16 24 34 45 55 67 80 93 108 123 140
20 4 9 18 28 38 49 61 74 88 103 119 135 152
25 4 11 20 30 42 54 66 80 95 111 128 146 165
40 5 12 24 36 48 62 77 93 110 128 147 167 188
50 6 14 25 38 52 66 83 100 118 136 156 177 199
65 7 15 29 44 58 75 92 111 131 152 173 197 220
80 8 17 32 47 62 80 99 119 139 162 185 209 226
100 9 19 35 52 69 88 109 130 152 175 200 225 252
125 10 22 40 57 75 99 121 144 169 194 221 250 279




150 11 24 44 62 83 109 133 157 183 211 240 270 301
200 15 30 53 75 99 129 157 185 216 247 280 314 349
250 17 35 61 86 112 145 174 206 238 273 309 345 384
300 20 40 68 96 126 160 194 227 262 300 339 378 420
350 23 45 75 106 138 177 211 248 286 326 368 411 454
400 24 49 83 125 150 191 228 267 308 351 395 440 487
450 27 53 88 123 160 204 244 284 327 373 418 466 517
500 29 58 96 135 171 220 261 305 349 398 446 496 549
600 34 66 110 152 194 248 294 342 391 444 497 554 611
700 39 75 122 169 214 273 323 375 429 485 544 604 664
800 43 83 135 172 237 301 355 411 469 530 594 657 723
900 48 92 149 205 258 328 386 446 509 574 642 710 779
1000 53 101 163 223 280 355 418 482 348 618 691 753 837

Kpuponmuen-

HBEIE T[IOBEPX HOPMEI MOBEPXHOCTHOM IJIOTHOCTM TEIMJIOBOTO MOTOKAa, BT/M

HOCTM IMaMe- |5 28 44 57 69 85 97 109 122 134 146 157 169

TpoM OoJiee

1020 MM u

[LJIOCKUE

[Tpumeganue: IIpomeskyTouHBIE 3HAYEHNST HOPM IUIOTHOCTH TEIUIOBOTO TIOTOKA CIIEYET ONPEAEISTH HHTECPIOISIIHEH.

Tabmuua 2
HOprI NMIOTHOCTU TeN/1OBOIro NOToOKa npu
pacnonoxeHuun oGopy,qOBava n prGOHpOBO.qOB Ha
OTKPbITOM BO34yXe U 06u.|,e17| npoAOITXNTENIbHOCTU paGOTbI
B roa 5000 4 n meHee
Y CJIOBHBIA CpenHasa TeMIepaTypa TelJioHocuTesa, °C
npoxond Tpy-—
tomnporona, 20 50 100 150 200 250 300 350 400 450 500 550 600
MM
HOpMBI JIMHEMHOM IJIOTHOCTU TEIJIOBOTO IOTOKa, BT/M

15 4 9 18 28 38 48 61 74 87 102 117 134 152

20 5 11 21 31 43 54 67 81 97 113 130 148 167

25 5 12 23 34 47 60 74 89 104 122 140 160 180

40 7 15 27 40 54 71 86 103 122 142 163 185 208

50 7 16 30 44 58 75 93 111 130 151 174 197 221




65 8 19 34 50 67 85 104 125 146 170 194 220 245
80 9 21 37 54 71 92 112 134 157 181 208 234 262
100 11 23 41 60 80 101 123 146 171 198 226 253 283
125 12 26 46 66 88 114 138 164 191 221 251 282 314
150 15 29 52 73 97 126 152 180 210 241 272 305 340
200 18 36 63 89 117 151 181 215 249 284 321 359 399
250 21 42 72 103 132 170 203 240 276 316 356 398 441
300 25 48 83 115 149 189 228 266 307 349 393 438 485
350 29 54 92 127 164 209 250 291 335 382 429 477 527
400 31 60 100 139 178 226 271 317 362 412 462 513 567
450 34 66 108 149 191 244 290 338 386 439 491 545 602
500 37 72 117 162 206 264 311 362 415 470 526 583 642
600 44 82 135 185 236 299 354 409 467 528 590 653 718
700 49 94 151 205 262 331 390 451 513 580 646 714 784
800 55 105 168 228 290 367 431 496 564 636 708 782 857
900 62 116 185 251 318 399 471 541 614 691 768 848 928
1000 68 127 203 273 345 435 510 586 664 747 829 914 1003

KpuBonmHen—

HEIE TIOBEPX HOpMBI MMOBEPXHOCTHOM IJIOTHOCTM TEIJIOBOTO MNOTOKa, BT/M

HOCTM nuame- |21 36 58 72 89 109 125 135 156 171 186 201 217

TpoM OoJiee

1020 MM u

[IJIOCKUE

[Tpumeuanue: IIpomesxyTouHBIE 3HAUYCHNST HOPM TUIOTHOCTH TEIUIOBOTO TIOTOKA CIIEYET ONPEACISITh HHTCPIOISIIHEH.

HOprIHHOTHOCTMTeHnOBOrOHOTOKaﬂpM

pacnonoxeHun o6opyaoBaHUA U Tpy6onpoBoAoB B
nomeLleH1Mn u obLen NPoaoMKUTENbHOCTU paboTkl B rog 6onee 5000 4

Tabauua 3

Y CJIOBHBIN CpenHasa TeMmmepaTypa TeljloHocuTend, °C
IpOoxXon TPYy-—
SomnpoBona, 50 100 150 200 250 300 350 400 450 500 550 600
MM
HOpPMBL JIMHEMHOM IJIOTHOCTU TEIJIOBOT'O NOTOKa, BT/M
15 6 14 22 32 42 53 65 77 91 106 120 136
20 7 16 26 36 46 58 71 85 100 116 132 149




25 8 18 28 39 51 63 78 92 108 125 142 160
40 10 21 33 46 59 74 90 107 125 143 163 184
50 10 22 35 49 64 79 96 114 133 152 173 194
65 12 26 40 55 72 90 107 127 148 169 192 216
80 13 28 43 59 78 95 114 135 158 180 204 229
100 14 31 48 65 84 104 125 147 170 195 220 247
125 17 35 53 72 94 116 140 164 190 216 243 273
150 19 39 58 78 104 128 152 179 206 234 263 294
200 23 47 70 94 124 151 180 209 241 273 306 342
250 27 54 80 106 139 169 199 231 266 302 338 376
300 31 62 90 119 154 186 220 255 293 330 370 411
350 35 68 99 131 170 205 241 278 318 359 402 446
400 38 74 108 142 184 221 259 299 342 386 431 477
450 42 81 116 152 196 235 276 318 364 409 456 506
500 46 87 125 164 211 253 296 341 388 435 486 538
600 54 100 143 186 238 285 332 382 434 486 542 598
700 59 111 159 205 262 313 365 418 474 530 591 651
800 67 124 176 226 290 344 399 457 518 581 643 708
900 74 136 193 247 316 374 435 496 562 629 695 764
1000 82 149 210 286 342 405 467 534 606 676 747 820

KpuBonuHen—

HEIE T[IOBEPX HOopMBI MOBEPXHOCTHOM IJIOTHOCTM TEIJIOBOTO NOTOKa, BT/M

HOCTK Imame-— 23 40 54 66 83 95 107 119 132 143 155 166

TpoM OoJiee

1020 MM u

[JIOCKME

ITpumevanus:

1. Ilpn pacnoNoXeHWH  W30JMPYEMbIX MOBEPXHOCTEH B TOHHENE K HOPMAM IUIOTHOCTH CJIEAYeT BBOIHUTH
ko3 durment 0,85.

2. HpOMe)KyTO‘{HLIe SHAYCHUS HOPM INIOTHOCTH TEIUIOBOT'O ITIOTOKA CJIEAYET ONPEACIIATH I/IHTCpHOHHHI/Ieﬁ.

Tabmuua 4

HOprIHHOTHOCTMTeHHOBOFOHOTOKaHpM



pacnonoxeHun ob6opyaoBaHuAa U Tpy6onpoBoaoB B
noMeLleHMU U TOHHere 1 obLen NPOoAOMKUTENBHOCTU PaboThbl
B roa 5000 4 n meHee

Y CIIOBHEBIL CpemHasa TeMmmnepaTypa TemjoHocuTessa, °C

npoxon Tpy-—

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

MM

HOpMBL JIMHEMHOM [JIOTHOCTU TEIJIOBOTO MOTOKa, BT/M

15 7 16 25 35 46 58 70 83 98 113 129 146
20 8 18 28 39 51 64 78 92 108 125 142 16l
25 9 20 31 43 56 70 85 100 118 135 154 173
40 10 23 37 51 66 82 99 117 136 156 178 200
50 12 26 39 54 71 88 106 125 146 166 190 213
65 14 30 46 62 81 99 119 141 163 186 211 237
80 16 33 50 67 86 106 128 150 175 199 226 253
100 18 36 55 74 95 117 140 164 190 217 245 274
125 20 41 62 82 108 132 157 183 213 242 272 303
150 22 45 68 91 119 145 172 201 232 263 295 330
200 29 56 82 110 143 173 205 239 274 310 347 386
250 34 65 94 124 161 194 230 266 305 343 384 426
300 38 74 106 139 180 216 255 294 337 379 423 469
350 42 82 118 154 198 239 280 323 368 414 462 510
400 48 90 130 168 215 259 303 349 397 446 496 549
450 51 98 138 180 233 278 324 372 423 474 527 582
500 57 106 150 194 251 298 348 399 453 507 564 622
600 65 122 172 222 286 338 394 450 510 570 634 695
700 73 136 191 247 315 374 433 494 559 624 691 760
800 82 152 212 274 349 412 477 543 614 685 757 830
900 91 167 234 300 382 450 520 592 668 743 821 903
1000 100 183 254 326 415 489 563 640 722 802 884 969

Kpusonmuer-

HBEIE IIOBEPX HOprI HOBerHOCTHOIZ IIJIOTHOCTIM TeIlJIOBOI'O IIOTOKAa, BT/M

HOCTM Imame-— (29 50 68 84 106 121 136 150 167 181 196 210

TpoM OoJiee

1020 MM u

ILJIOCKUE




[Ipumeuanue. CM. mpumedanus K a0 3

IMTPUJIOKEHUE 5*
O0s3arenbHOE

HOPMbI MJIOTHOCTU TENNOBOIO NOTOKA YEPE3 MOBEPXHOCTb U3onsaunn
OBOPYOOBAHUA U TPYBONPOBOAOB C OTPULATENIbHLIMUA TEMINEPATYPAMU

Tabauua 1

HOprInﬂOTHOCTMTenﬂOBOFOnOTOKaan
pacnonomeHMMOGOponaaHMﬂM
prsol‘lpOBO,D,OB Ha OTKPbITOM BO3ayXxe

Y CJIOBHBIN CpernHasa TeMmmepaTypa BemecTsBa, C

Ipoxon Tpy-

fonporona, 0 -10 -20 -40 -60 -80 -100 -120 -140 -160 -180

MM

HOpPMBL JIMHEMHOM IJIOTHOCTU TEIJIOBOT'O NOTOKa, 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 9 11 13 14 16 19 20
65 6 6 7 9 10 12 14 15 17 20 21
80 6 6 8 10 11 13 15 16 18 21 22
100 7 7 9 11 13 14 16 18 20 22 23
125 8 8 9 12 14 16 18 20 21 23 25
150 8 9 10 13 16 17 20 21 23 25 27
200 10 10 12 16 18 20 23 25 27 29 31
250 11 12 14 18 20 23 26 27 30 33 35
300 12 13 16 20 23 25 28 30 34 36 39
350 14 15 18 22 24 27 30 33 36 38 41
400 16 16 20 23 26 29 32 34 38 40 43
450 17 18 21 26 28 31 36 37 39 42 45
500 19 20 23 27 30 33 35 38 41 44 46

KpuBonuHe—

HEIE T[IOBEPX HOpMBI MMOBEPXHOCTHOM IJIOTHOCTU TEIJIOBOTO NOTOKa, BT/M

HOCTM ImaMme-— (11 12 12 13 14 15 15 16 17 18 19




TpoM OoJiee
600 MM 1
IIJIOCKME

IIpumeuanus: 1. HopMbl JMHEHHOW TUIOTHOCTH TEIUIOBOTO TOTOKa MpH Temmeparype BemiectB oT 0 1o 19 °C, a
Takke ipu ¥ MeHbIne 20 MM CIIEAYET ONPENeATh SKCTPAIOISIIHEH.

2. IlpomeKyTOUHBIE 3HA4YEHUsI HOPM IUIOTHOCTH TEIUIOBOTO IMOTOKA CIEAYET OMPENEIATh HHTCPHIONIAIIEH.

Tabmuua 2

HOprIHHOTHOCTMTeHHOBOrOHOTOKaﬂpM
paCHOHOMGHMMOGOpyAOBaHMﬂM
pr60l1 poBOAOB B NOMeLleHnn

Y CJIOBHBIN CpenHAsa TeMmepaTypa BemecTsBa, C

Ipoxon Tpy-—

fonporona, 0O -10 -20 -40 -60 -80 -100 -120 -140 -160 -180

MM

HOpMBL JIMHEMHOM IJIOTHOCTU TEIJIOBOTO NOTOKa, BT/M

20 5 6 6 7 8 9 10 10 11 13 14
25 6 7 7 8 9 10 11 14 16 17 20
40 7 7 8 9 11 12 13 16 17 19 21
50 7 8 9 10 12 13 15 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 31 34 36 38 41 44
400 23 24 26 28 30 34 36 38 41 44 46
450 25 27 28 30 33 35 37 40 42 45 48
500 28 29 30 33 35 37 40 42 45 47 49

KpuBonuHe—

HEIE TIOBEPX HOpMBI MMOBEPXHOCTHOM IJIOTHOCTM TEIJIOBOTO NOTOKa, BT/M

HOCTM nuame- |15 16 17 18 19 19 20 21 22 22 23




TpoM OoJiee
600 MM m
IIJIOCKME

[Mpumewanune. CMm. npuMeyanus K Taom. 1.

ITPUJIOXXEHUE 6*
OO0s3arenbHOe
HOPMbI MIOTHOCTU TEMINOBOI'O NOTOKA YEPE3
NMOBEPXHOCTb U30n4UM1UN NAPOMNPOBOLOB C .
KOHOEHCATONPOBOOAMMU NP NX COBMECTHOMU
NMPOKINADOKE B HEMPOXOOHbIX KAHANAX, Bt/m
Y CIIOBHEI [lapo- |Kounmern- |[llapo- |Koumen- |[l[lapo- |Konnmen- |[llapo- |KonmeH- |[|llapo-
Opoxon Tpy-— IPOBOI |CaTonpo— |[IPOBOI |CaTOonpOo-— |IPOBOI |cCaTompo-— |IPOBOI |CaTonpOo-— |IPOBOIL
fonporona, MM BOI BOI BOI BOI
[Tapo- Konpmen- PacueTHasa TeMmneparypa TENJOHOCUTENH, °C
IpOBOL carTop
115 100 150 100 200 100 250 100 300 1
25 25 22 18 30 18 41 18 51 18 64 1
30 25 23 18 32 18 43 18 54 18 69 1
40 25 25 18 33 18 45 18 58 18 73 1
50 25 27 18 36 18 52 18 64 18 79 1
65 30 31 21 43 21 58 21 71 21 88 2
80 40 35 23 46 23 62 23 81 22 98 2
100 40 38 23 49 23 66 23 81 22 98 2
125 50 42 24 53 24 72 24 88 23 107 2
150 70 45 27 58 27 78 27 94 26 115 2
200 80 52 27 68 29 89 29 108 28 131 2
250 100 58 31 75 31 99 31 119 31 147 3
300 125 04 33 83 33 110 33 133 33 159 3
350 150 70 38 90 38 118 38 143 37 171 3
400 180 75 42 96 42 127 42 153 41 183 4
450 200 81 44 103 44 134 44 162 44 193 4
500 250 86 50 110 50 143 50 173 49 207 4
600 300 97 55 123 55 159 55 190 54 227 5
700 300 105 55 133 55 172 55 203 54 243 5




800

300 114

55

143 55

185

55

220 54 -

HpI/IMC‘laHI/ICZ HpOMe)KyTO‘IHI)IC 3HA4YCHHA HOPM IUIOTHOCTU TCIIJIOBOI'O IMOTOKA CJICAYET ONPEACIATH HHTCpHOHHHHeﬁ.

IMPUJIOXEHUE 7*

HOPMbI NJIOTHOCTW TENJIOBOIO NOTOKA YEPE3 NOBEPXHOCTb M30MNALIUN
TPYBOINPOBOAOB ABYXTPYBHbIX BOAAHBLIX TEMNJIOBbLIX CETEU NMPU NPOKNAOKE B
HEMPOXOOHbIX KAHANTAX 1 NOA3EMHOU BECKAHAIIbHOW NPOKINAAKE

Tabmmua 1
HopMmbI NnoTHOCTM TennoBoro NoToka Tpy6onposoaoBs
npu o6LLen NPoAOCIMKUTENBLHOCTU paboTkl B rog 5000 4 1 meHee, BT/m
Y CIJIOBHEI TpyBonpoBoxL
Ipoxon Tpy-—
Bonporoaa, nomamumm oBpaTHEM nomamumy [OOpaTHEM |NOIARWMM oBpaTHEM
MM
CpenHeromoBas TeMIeparypa TerioHocurens, °C
65 | 50 [ 90 [ 50 [ 1120 | 50
25 15 10 22 10 26 9
30 16 11 23 11 28 10
40 18 12 25 12 31 11
50 19 13 28 13 34 12
65 23 16 32 14 40 13
80 25 17 35 15 43 14
100 28 19 39 16 48 16
125 29 20 42 17 52 17
150 32 22 46 19 55 18
200 41 26 55 22 71 20
250 46 30 65 25 79 21
300 53 34 74 27 88 24
350 58 37 79 29 98 25
400 65 40 87 32 105 26
450 70 42 95 33 115 27
500 75 46 107 36 130 28




600 83 49 119 38 145 30
700 91 54 139 41 157 33
800 106 61 150 45 181 36
900 117 64 162 48 199 37
1000 129 66 169 51 212 42
1200 157 73 218 55 255 46
1400 173 77 241 59 274 49
IIpumedanus: 1. PacueTHble CcpegHEromOBBIE TEMIEpaTypbl BOABI B BOISMHBIX TEINIOBBIX ceTax 65;90;110 °C

COOTBETCTBYIOT TeMIlepaTypHbIM Tpadukam 95-70 °C; 150-70 °C; 180-70 °C.

2. HpOMe)KyTO‘IHI)Ie 3HAYCHHA HOPM IUIOTHOCTH TEIIJIOBOI'O MOTOKA CJICAYET ONIPEACIATH HHTepHOJ’IHHHeﬁ.

HopMbl NNOTHOCTK TeNyoBOro NoToka TPy6onpoBoAoB npu obLuen
npoAoMmKUTeNnbHOCTU paboTkl B rog 6onee 5000 4, Bt/m

YcrnoBHBIH TpyGompoBos
HPOXOJ
TpybonpoBona, | momaromuii obparHbIit MTOIAFOIITU I oOpaTHbI’ MOIArOIIU I 00OpaTHbIi

" CpenHeronosas TeMneparypa remaonocurest, ° C

65 50 90 50 110 50
25 14 9 20 9 24 8
30 15 10 20 10 26 9
40 16 11 22 11 27 10
50 17 12 24 12 30 11
65 20 13 29 13 34 12
80 21 14 31 14 37 13
100 24 16 35 15 41 14
125 26 18 38 16 43 15
150 27 19 42 17 47 16
200 33 23 49 19 58 18
250 38 26 54 21 66 20
300 43 28 60 24 71 21

Ta6mua 2



350

400

450

500

600

700

800

900

1000

1200

1400

46

50

54

58

67

76

&5

90

100

114

130

31

33

36

37

42

47

51

56

60

67

70

64

70

79

84

93

107

119

128

140

158

179

26 80
28 86
31 91
32 100
35 112
37 128
38 139
43 150
46 163
53 190
58 224

22

24

25

27

31

31

34

37

40

44

48

[Mpumeuanue. CMm. npumMeyanus K Taom. 1.

[Ipunoxxenue 8 UCKIOUEHO.

PACYETHbIE KOQ®®ULIMEHTbI TEMJTOOTAAYU

IMPUJIOXEHUE 9
CnpaBouHoe

1. PacueTrHrle KOS(i)(I)I/IIII/IeHTLI TCILIOOTAa4Yu OT Hapy)I(HOfI MOBEPXHOCTHU IMOKPOBHOI'O CJI0S B 3aBUCUMOCTU OT BUJA U
TCMIICPATYPhI PISOJ'IPIpyeMOﬁ MOBCPXHOCTH, BHJA pacuCTa TOJJIIUHBI TEIIOBOM H30JIAIUU U IPUMCHICMOTO ITIOKPOBHOT'O
CJIOA IPUBCACHBI B Ta6J'II/ILIC.

Koaddumuent remnoornaun & , Br/(m

TPyOOIIPOBOIIBI

. OC),
Temmneparypa W3onupyemas Bun pacuera NIpU PacIOJ0XKEHUH U30JIUPYEMBIX
U30J11- MMOBEPXHOCTh H30JIAIUH TTOBEPXHOCTEH
pyemoii B IIOMEIICHISIX, Ha OTKPBITOM BO3/IyXE,
nmoBepxHoctH, °C TOHHEJISIX ISt JULsl TIOKPOBHBIX CJIOEB
MTOKPOBHBIX CJIOEB C ¢ k03¢ duLneHTOM
K03 HUITEHTOM nsnyuenus C
uznyueHus C
MaJIbIM | BBICOKMM | MajbiM | BBICOKHM
Beimie 20 ITnockas ITo 3agannoi 6 11 6 11
MTOBEPXHOCTb, TeMIeparype Ha
obopynoBaHue, MTOBEPXHOCTH
BEPTUKATBHEIC ITOKPOBHOTO CIIOS




OcTanbHbIE BUIbI 7 12 35 35
pacyeToB
T'opusonTaneHbIe o 3ananHOI 6 10 6 10
TeMIieparype Ha
TPYOOIPOBOIIBI TIOBEPXHOCTH
TIOKPOBHOT'O CJIOS
OcTanbHBIE BUIbI 6 11 29 29

pacuycToOB

19 u Hmxe Bce Buanl IIpenorBpaienue 5 7 - -
H30ITUPYEMBIX KOHJICHCALIMH BJIard
00BEKTOB 13 OKPYIKAIOIIIEro
BO3yXa Ha
TIOBEPXHOCTH
TIOKPOBHOTO CJIOS
OcrallbHBIC BUJIbI 6 11 29 29

pacueToB

Ipumeuanus: 1. lng TpyOOIpoOBOAOB, MIPOKIAJbIBAEMBIX B KaHAIaX, KOG (UIMEHT TeII00TAauH
- )
G, TEEm (7).

2. K HOKpOBHEIM CIIOSIM ¢ MalTbIM KO3 umnreHToM n3nydeHuss C OTHOCATCS MMOKPBITHS C Ora233

4
Br/ (v ‘K ) u MeHee, B TOM YHCJIEe W3 TOHKOJHMCTOBOW OITMHKOBAHHOM CTaJM, JIUCTOB M3 ATIOMUHUS U
ATFOMUHHUEBHIX CIUIABOB, a TAKXKe JAPYTHX MAaTepPHaJIOB, OKPAIICHHBIX aTFOMHHHEBON Kpackoi. K mokpeITusMm ¢

BBICOKUM KOX(PPHUIHMEHTOM H3Iy4eHHs1 OTHocsaTcs mokpeitms ¢ C > 233 Br/m K 4 ), B TOM YHCIE
CTCKJIOIUIACTUKM W TIPOYMe MaTepHalibl Ha OCHOBE CHHTCTHYECKHMX M IIPUPOIHBIX IOJIHUMEpOB,
acOEeCTOIIEMEHTHBIE JIUCTHI, IUTYKaTypKH, ITOKPOBHBIE CIIOH, OKpALIeHHBIE Pa3IMYHBIMH KpacKaMH, KpoMe
AJFOMHUHUEBOM.

3. KoadduimeHnT Termoornaum oT BO3Iyxa B KaHajlle K CTEHKE KaHalla JOIMyCKaeTcsi IPUHUMATh PaBHBIM 8

2
Bt/ (m -°C).

IMTPUJIOXKEHUE 10
OO0s3arenbHOE

KO3®PULIMEHT & , YYUTBIBAIOLLUA NUSMEHEHVE CTOUMOCTU
TENNOTbI U TENJTIOU30NALUNOHHOU KOHCTPYKLIUM B 3ABUCUMOCTHU
OT PAUOHA CTPOUTENIbLCTBA U CNOCOBA MPOKNAAKU TPYBEONMPOBOJA
(MECTA YCTAHOBKW OBOPY[JOBAHUA)

Paiion cTpouTenscTBa Crioco6 mpoKIaaKku TpyOOIpoBOaa K MECTOPACIIONIOKEHHE
000pYHOBAHHS
Ha OTKpI)ITOM B IIOMCUICHUU, | B HerOXOI[HOM GCCKaHaHBHLIﬁ
BO3/IyXE TOHHEJIE KaHaje

1,0 1,0 1,0 1,0




EBponeiickue paiions (I.I-1.5,
ILI-II.2)

VYpan (VILI-VIL3)
Kazaxcran (XI.I-XI.3)

Cpenusist Azust
(VLI-VL3, XII.I-XII.4)

Hansauii Boctok
(X.I-X.3)

Paiions! Kpaitnero Cesepa u

IV-5-84.

Sanaanas Cubups (VIILI-VIILS)

Bocrounas Cubups (1X.1-1X.3)

npupaBHeHHbIe K HEM (Ic-Xc¢)

1,02
1,04

1,04

1,03
1,07

0,88

0,9

1,03
1,06

1,04

1,05
1,09

0,9

0,93

1,03
1,04

1,02

1,03
1,07

0,8

0,85

1,0
1,02

1,02

1,02
1,03

0,96

[Tpumeuanue. PailoHBI CTPOUTENBCTBA MIPUBENEHBI B COOTBETCTBUU ¢ ucbMoM [occtpost CCCP ot
6.09.84 Ne 11 4448-19/5. B ckobOkax ykazaHbl TEppUTOpUIIbHBIE pailoHbl 1 oapaiionsl 1o CHull

TONWMUHbI MHAYCTPUATBbHBIX (MONMHOCBOPHbIX 1 KOMMIEKTHbIX)

TENJIOU30NALUOHHbIX KOHCTPYKLIUA

Tomiaa OCHOBHOTO CJIOSI, MM
pacquHa;I, 110 YC.HOBI/IIO HpI/IHI/IMaeMaH pacquHaﬂ, 10 yCJ'lOBI/IHM l'IpI/IHI/IMaeMaﬂ
noarn. 3.1a noarn. 3.16-3.1u
40-45 40 1o 40 40
46-65 60 41-60 60
66-85 80 61-80 80
86-105 100 81-100 100
106-125 120 101-120 120
126-150 140 121-140 140
151-175 160 141-160 160
176-200 180 161-180 180

NPEAENbHAA TONWWHA TENMOU3O0NALMOHHbBIX KOHCTPYKLIUNA
NPU NOA3EMHOM NPOKNALKE B TOHHENAX U
HEMPOXOOHbIX KAHANAX

TTPMJIOXEHME 11
Pexomennyemoe

[MPUJIOXEHUE 12
Pexomennyemoe



YCnoBHBIN Crioco0 MpoKJIa Ik TPYOOIIPOBOJIOB
Ipoxon B TOHHEJIE B HEIPOXOJHOM
TpyOoIpoBosa, KaHaje
MM [IpenenpHast TOMIUHA TEIUTOU30JIAIIUOHHON KOHCTPYKIIUH,
MM, IIPU TeMIIepaType Bemectra, °C
HUXKE or muHyC | ot 20 no Jo 150 151 n
muHyC 30 | 30 1o 19 | 600 BKIrOY. | BKIIOY. BEIIIIE
15 60 60 60 40 60
25 100 60 80 60 100
40 120 60 80 60 100
50 140 80 100 80 120
65 160 100 140 80 140
80 180 100 160 80 140
100 180 120 160 80 160
125 180 120 160 80 160
150 200 140 160 100 180
200 200 140 180 100 200
250 220 160 180 100 200
300 240 180 200 100 200
350 260 200 200 100 200
400 280 220 220 120 220
450 300 240 220 120 220
500 320 260 220 120 220
600 320 260 240 120 220
700 320 260 240 120 220
800 320 260 240 120 220
900 u Gonee 320 260 260 120 220
Ipumeuanus: 1. TonmuHa u30aSAIMU A7 TPYOOIPOBOMOB B KaHAlIaX

YKaszaHa [JI MOJIOKHUTCIIbHBIX TCMIIEPATYP TPAHCIOPTHUPYEMBIX BCUICCTB. ,Z[J'IH
pr60HpOBO)IOB C OTpULATCIIbHBIMU TEMIICpATypaMu TPaHCIIOPTUPYEMbBIX
BCLICCTB, MPOKJIAAbIBAEMbIX B KaHaJIaX, MPEAC/IbHAA TOJIHNHA NPUHUMACTCA

Takoi K€, KaK IpH MPOKIAAKE B TOHHECIIC.

2. B cimydae, ecnu mo pacdeTy TOJIIMHA W3OJSAIHUH OOJBINE MpeebHOH,

CIIeIyeT MpUMEHATh Oonee 3pPpeKTUBHBIN MaTepHall.

ITPUJIOXXEHUE 13
pEeKOMEHTyeMOoe

OMPEAENEHMUE TOJNLWUHBbI U OBBLEMA TEMNOU3ONALUNOHHbIX U3AENUIA
M3 YNNOTHAIOLUMNXCA MATEPUANOB

1. TonmuHy TEIUIOM3OMSMMOHHOTO M3MEIHA M3 YIUIOTHSIOLIMXCS MaTepHaloB JI0 YCTAaHOBKH Ha H30JIHPYEMYIO

MTOBEPXHOCTD CIIEAYET ONPEACIATh C YIETOM KO (HIIECHTA YIIIOTHCHNS

JUTS IFUTAHAPAYECKON TIOBEPXHOCTH

£ 1o popmymam:



d+8
q =k, ———=
o +28 (1)

JUISL IO CKOM MOBEPXHOCTH

§=8 2

rie & & - TOJMHHA TETUIOU30IAUMOHHOTO H3EIHs JI0 YCTAHOBKH Ha H30IMPYEMYIO IOBEPXHOCTD (6e3 yroTHeHust), M;
1=¥2

CS - pacquHaﬂ TOJIIINHA TCIJIOU30JIAIUOHHOTO CJIOS C yHHOTHeHI/IeM, M;
i - HapyXXHBIH THAMETP H30JIMPYEeMOTo 000pYIOBaHUS, TPYOOIIPOBOMIOB, M;
J - KO3 GUITUEHT YIUIOTHCHHS, TPHHUMAEMBIH 110 TaOJIHIIe HACTOSAIIETO TTPHITOKSHHUS.
[
a4+ &

3
[Mpumeuyanne. B cnyuae, ecnmu B ¢opmyne (1) mpoumssenenne d+25 MEHBIIE CIUHUIBI, OHO JIOJDKHO
TIPUHUMATHCS PABHBIM E€IWHUIIC.

2. I1pyr MHOTOCIIOMHOM W3OJISIIH TONIIIMHY W3IESNIUS 10 €T0 YIUIOTHEHHS CIEAyeT OIPENEeNiATh OTACIBHO IS
Ka)KJ0TO CJI0s.

3. O6beM TEIIOU3ONAIMOHHBIX U3ICIHH U3 YIUIOTHSIONIMXCS MATepHAaioB JO YIUIOTHEHHUsI CIESAYET OMpPenessiTh Mo
¢dopmyie

Vo=V 3)

3

>

rae V - obbeM TCIUIONU3O0JIALIMOHHOTI'O MaT€pualjia Ujin U3ACiand 10 YIUDIOTHCHUA, M

: 3
! _o0bem TCIION30JIAIIMOHHOTO MaTepualia Uik U3ACiand ¢ y4€TOM YIUIOTHCHHA, M

Termmon30SIMOHHbBIC MaTEePHUAIIBI U U3ACTUS Koappumment

yIDIOTHEHHS =~ ©

Wznenus MuHepanoBaTHble ¢ TOQPUPOBAHHOM CTPYKTYPOI IIPH YKIIaaKe Ha
TpyOOIPOBO/IBI M 00OPYAOBAHUE YCIOBHBIM IPOXOAOM, MM:

10 200 1,3
ot 200 mo 350 1,2
cB. 350 1,1

Martsl MUHepanoBaTHbIE IPOLIUBHEIE 1,2



Martbl U3 CTEKJISTHHOTO MITANEIbHOrO BOJIOKHA 1,6
Martbl U3 CynepTOHKOIO CTEKJIOBOJIOKHA, MaThl B3M, XoicThI U3
YIBTPACYIIEPTOHKHX M CTCKIOMHKPOKPHUCTAIUIMICCKIX BOJOKOH CpEIHEH
3
IUTOTHOCTBIO OT 19 10 56 KI/M  1IpH yKJ1ajKe Ha TpyOOIPOBOIBI U
000pyIOBaHUE YCIIOBHBIM MIPOXOAOM, MM:
3,2%
¥ <800 npu cpeaneii motHoCTH 19 Kr/M
1,5%
To e npu cpenHei MIOTHOCTH 56 KI/M
%
b = . 2,0
¥ 800 npu cpenueit mioTHOCTH 19 KI/™M
1,5%
To e npu cpeaHeil MIOTHOCTH 56 KI/M
[InuThHl MUHEpPAIOBATHBIE HA CUHTETUYECKOM CBSI3YIOIIEM MapKu:
1,5
50, 75
1,2
125,175
[IuTer MUHEpaTOBaTHBIE HA OUTYMHOM CBSI3YIOIIIEM MapKu:
1,5
75
1,2
100, 150
1,15
[InuTHl OMYXKECTKUE CTEKIOBOJIOKHUCTHIE HA CHHTETUYECKOM CBSI3YIOIEM
Menomnact IIBX-3 1,2
[enommmact [ITY-2T 1,3
*  IlpoMeXyTOYHBIC  3HAYCHUS  KOI(PQPUIMEHTA  YIUIOTHEHHS  CJICOYeT  OIpPEICaTh

HMHTEPHOISIIUei.

[Mpumeuanne. B oTmenpHBIX ciIydasx B HPOEKTHO-CMETHOH NOKYMEHTAIlMH II0 TETJIOBOH
M30JSIIMM MOTYT OBITh TPEIyCMOTPEHBI Apyrue Kod3((GHUIMEHTH YIUIOTHEHHUS, OOYCIIOBICHHBIE

TCXHUKO-ODKOHOMUYCCKUMH pacdyCTaMHu U 0COOCHHOCTIIMU pa60TI>I TEIJIOBOM M30JISIIHH.




