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Crlne61.13330.2012

cBoA NPABUIN

TENNOBAA N3onsuusa ObOPYOOBAHUA U TPYBONMPOBOOOB
Designing of thermal insulation of equipment and pipe lines
AxTyanusupoBaHHas peaakuusa CHull 41-03-2003

OKC 91.120.10
[ata BBenerusa 2013-01-01

MpepucnoBue

Llenn n npuHuunel ctaHgaptusaumm B Poccuiickon ®enepauum yctaHoBneHsl ®enepanbHbiM 3akoHoMm oT 27 aekabpsi 2002 r. N 184-93 "O
TEXHMYEeCKOM perynupoBaHun”, a npasuna pas3paboTku - noctaHoBrneHveMm lMpaButenbctea Poccuiickon ®enepauum ot 19 Hosbps 2008 r. N 858 "O
nopsigke pas3paboTkv 1 yTBepKaeHUs CBO40B npasun”.

CBeaeHus o cBope npaBun

1 NCNOJTHATESb - MocKkoBCKuiA rocyJapCTBEHHbIN CTpouUTeNbHbIA YyHuBepcuteT (MITCY) 1 rpynna cneunanucTos
2 BHECEH TexHuyeckum koMuTeToM no ctangaptusauum TK 465 "Ctpoutenscteo”

3 MNOArOTOBJIEH k yTBepxaeHunto [lenapTaMeHTOM apXUTEKTypbl, CTPOMTENBLCTBA U rPaaoCTPOUTENBHON NONUTUKA

4 YTBEPXOEH npukazom MuHucTtepcTBa pervoHanbHoro pa3sutusa Poccurickon ®egepauum (MuHpernoH Poccum) ot 27 pekabps 2011 r. N 608
1 BBeaeH B aencteune ¢ 01 aHeapst 2013 r.

5 BAPEMMCTPUPOBAH ®enepanbHblM areHTCTBOM MO TEXHUYECKOMYy perynupoBaHumio u metponorum (Pocctangapt). Mepecmotp CIl
61.13330.2010 "CHwuIM 41-03-2003 Tennosas m3onsaumsa obopyaosaHus 1 Tpybonposodos”

UHpopmayusi 06 U3MeHEHUsIX K HacmosiweMy €00y npasurn nybrukyemcsi 8 exe200Ho u3fasaeMoM UHGhOPMaUUOHHOM yKa3amerie
"HayuoHaribHble cmaHOapmbi”, @ meKcm U3MeHEHUU U rornpasok - 8 eXXEeMEeCsIHHO usdagaeMblX UHGhOpMaUUOHHbIX ykasamensx "HauyuoHarbHbie
cmaHOapmel”. B cnyyae nepecmompa (3aMeHbl) Uru OmMMEHbI Hacmosiwe2o0 ceoda rpasurl coomeemcmeytowee ysedomrieHue 6ydem
orlybrnuKogaHo 8 exeMecsiHHO u3dasaeMoM UHGbOpMaUUOHHOM yKa3amene "HayuoHanbHbie cmaHOapmsbi”. Coomeemcmeytowas UHGhopMayusi,
ysedomrieHUe U MEeKCmbl pa3Mewaromecsi makke 8 UHGhopMayUoHHOU cucmeme obuie2o Mosb308aHUsT - Ha oghuyuanbHOM calime pa3pabom4yuka
(MuHpeauo+ Poccuu) e cemu MIHmepHem

BHECEHbI: npaBkv Ha oOCHOBaHWM uWHGopMauumM o6 onevaTkax, onybrnvkoBaHHon B WHdopmaunoHHoMm bBronneteHe o HopMaTUBHOM,
METOAMYECKON M TUMOBOW NPOEKTHON AokymeHTaumn N 6, 2012 r.; nHdopmaumm 06 onevaTkax, pasmeLleHHon Ha oduumansHom cante GAY "OLIC",
www.certif.org/fcs/sp_malomob.html (no coctosHuio Ha 01.10.2014).

npaBKVI BHECEHbI U3rotoButenemM 6asbl AaHHbIX

BHECEHO WawmeHenne N 1, yTBepxaeHHOe U BBeAEeHHOe B AelCTBME Mpuka3oM MuHMCTEpPCTBa CTPOUTENBCTBA W XKMIULLHO-KOMMYHaNbHOMO
xo3sricTBa Poccurickon Penepaumm ot 3 gekadbps 2016 r. N 882/np ¢ 04.06.2017

MameHeHne N 1 BHeceHo nsrotosutenem 6asbl aHHbIX

BBepeHue

HacTtosiwuii cBog npaBun paspaboTaH C YYETOM COBPEMEHHbIX TEHOEHUWUA B MPOEKTUPOBAHWM MPOMbILLSIEHHOW TEMSIOBON M3onsaumm n
pekomMeHAauui MexayHapoaHbIX OpraHvM3auui no cTaHaapTU3aumm 1 HOPMUPOBAHWIO.

HopmaTuBHbI JOKYMEHT coaepXuT TpeGoBaHUst K TEenron3onaLMOHHbIM MaTepuanam, U3Lenusm M KOHCTPYKUMSIM, MpaBuia npoeKTMpOBaHUS
TENMNOBOW M30MNSLMK, HOPMbI NMOTHOCTM TEMMOBOrO MOTOKAa C M30NMMPYEMbIX NOBepxHocTel obopyaoBaHust 1 Tpy6onpoBoAoB C NOMOXUTENbHLIMA 1
oTpuuaTenbHbIMM TemnepaTypaMy Mpu UX PacrornioXEeHUM Ha OTKPLITOM BO3A4yXe, B MOMELLEHUM, HEMpOXOAHbIX kaHanax v npu BeckaHarnbHOM
npoknagke. B fokymeHTe npvBeneHbl METOAbI pacyeTa TOMLWMHbI TENMOBO U30MALMM 06opyAoBaHNS U TPYGONPOBOAOB, PacyeTHbIE XapakTepUCTUK/
TENNOM30MSILMOHHBIX MaTepuanos, npasuna onpegeneHust obbema 1 TONWWHBI YNMOTHSIOLWMXCS BOMOKHUCTLIX TENMOM3O0MNSLMOHHBIX MaTepuaros B
3aBMCHMOCTM OT KO3(IpMLIMEHTA YMIOTHEHMS.

AKTyanusaums BbINOMTHEHA aBTOPCKWM KOJSINIEKTMBOM B cCocTaBe: KaHg. TexH. Hayk B.M.lovixer (pykoBogutenb paboTbl), O-p TeXH. Hayk
B.M.PymsaHues (MICY), B.H.AkyHnues (CIMKB AO "dupma "OHeprosawmrta”), B.H.KpywenbHuukmin (OAO "AToMaHepronpoekT").

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT
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B pabote npuHumanu yyactme: A.W.KopotkoB, W.B.HoBukoB (OAO "BHWIMWaHepronpom"), kaHa. TexH. Hayk B.U.KawwuHckuin (OO0
"MPEONPUATUE "Tennocerb-Cepauc"), C.J1.Kau (OAO "BHUMUHedTb"), PLU.BuHorpagosa (OAO "Tennoanekrponpoekt"), E.A.Hukutuna (OAO
"ATOMaHepronpoekT").

1 O6nacTb NpUMeHeHUsi

HacTtoswwuii cBog npaBun criegyer cobnogaTe NpU  MPOEKTMPOBaHUM TEMSIOBOM M3OMALMM  HAaPY)XXHOW MOBEPXHOCTU 00OpYyL0OBaHUS,
TpyOONpPOBOAOB, ra30X040B U BO3[AYyXOBOAOB, PACMOMOXEHHbLIX B 3aHWSIX, COOPYXXEHUSIX U HA OTKPbITOM BO34yXe C TEMMNepaTypoi coaepalumxcsi B
HuX BewecTB oT MuHyc 180 go 600 °C, B TOM umcrne TpyGONpoBOAOB TENsIOBbIX CETEN MpM BCeX cnocobax npoknagku u TpybonpoBodoB C
ofborpeBaroLLMM UX NaPOBbLIMU 1 BOOAHBIMI CMY THUKaMW.

HacTosllume HOpMbI He pacnpoCTpaHsItoTCSl Ha MPOEKTUpOBaHWE TENnoBOW U30MALMM OBOpyAOBaHWs M TpyBOMpOBOAOB, COAEPXKALLMX U
TPaHCMOPTUPYHOLLMX B3pbIBYATLIE BELLECTBA, M30TEPMUYECKUX XPAHUIULL, CXVDKEHHBIX ra30B, 34aHWiA U NOMELLEHW A ANs NPOU3BOACTBA U XpaHeHWs
B3pbIBYATbIX BELLECTB, aTOMHbIX CTAHLUIA U YCTaHOBOK.

(UameHeHHas pegakums, Mam. N 1).

2 HopmaTuBHbIe CCbIUIKN

HOpMaTMBHbIe OOKYMEHTbI, Ha KOTOpPbIEe B TEKCTE HACTOALLEro cBoga npaBuit UMEKTCA CCbINTKW, NpuUBeaeHbl B NPUNOXEHUN A.

MpumeyaHve - Tpy MOMb30OBaHWM HACTOALLMM CBOAOM NpaBWM  LENecoobpasHo MpoBEPUTL AEWCTBME CCbINOYHbIX CTaHOApTOB U
KnaccnmdmkaTopoB B MHPOPMAaLIMOHHON cUCTeMe oObLLEero nonb3oBaHus - Ha odmumanbHOM canTe HauuoHanbHbIX opraHoB Poccuickon degepauim
no crtaHgaptusaumm B cetu VIHTEepHET unu Mo exerogHo msgaBaemMoMy MHEOPMAaLMOHHOMY YkasaTento "HauuoHanbHble cTaHaapThl', KOTOpbIn
onybnukoBaH Mo COCTOAHUIO Ha 1 AHBapsl TeKyLlero roga, M Mo COOTBETCTBYIOLUM €XeMeCAYHO M3aaBaeMbiM MHAOPMALMOHHBIM yKa3aTensam,
ony@nukoBaHHbIM B TekyLueM rogy. Ecnv ccbinoyvHbIi 4OKYMEHT 3aMeHeH (M3MeHeH), TO MpuY MoSib30BaHUM HaCTOSALLMM CBOAOM MpaBwn criegyer
PYKOBOACTBOBATBLCS 3aMEHEHHBIM (M3MEHEHHBIM) [JOKYMEHTOM. ECnun CcChINOYHbIM JOKYMEHT OTMEHEH 6e3 3aMeHbl, TO NMONOXEHWE, B KOTOPOM AaHa
CCbIfika Ha Hero, NPUMEHSIETCA B YaCTW, He 3aTparmBaroLLert 3Ty CCbIIKy.

3 TepmunHbI M onpegeneHus

B HacTosiLem cBoge npaeui npumeHeHbl TepMuHbl o FOCT 31913, a Takoke cneaytoLime TEpMUHBLI C COOTBETCTBY LMY ONpeaeneHUsMM:
(UameHeHHas pegakums, Mam. N 1).

3.1 NNOTHOCTbL TENNIOM3ONALUMNOHHOIO MaTtepuana, o, Kr/mz: BenuuuHa, onpependemasa OTHOLUEeHWeM MacCbl MaTtepuana Ko BcCeMy
3aHMMaeMoMy UM 06bemy, BKI1HO4adA Nnopbl U NyCTOThI;

3.2 koadhpuumeHT TennonposogHocTH, (1), BT/(m-°C): KonuyecTBo TennoTbl, nepegaBaeMoe 3a edVHULY BpeMEHW 4Yepes eauHuLy
nnoLaam N3oTEPMUIECKO MOBEPXHOCTU NpY TEMMEPATYPHOM rpagueHTe, PaBHOM EAVHULIE;

3.3 pacuyeTHas TennonpoBoAHOCTb: KoadhduUMeHT TennonpoBoaHOCTU TENNOM3ONALMOHHOTO MaTepuana B 3KCMJlyaTauMoHHbIX YCIOBUSX C
YYETOM Eero TemnepaTypbl, BNaXXHOCTU, MOHTaXXHOIO YMOTHEHWS! U HAaNWYKs LLBOB B TEMMOM3O0SSILIMOHHON KOHCTPYKLMK;

3.4 naponpoHMUaeMocTb, i, Mr/(M-4-Ma): CnocobHOCTE MaTepyana nponyckaTk BOASHbIE Napbl, COAepXalunecs B BO3ayxe, Noa AeCTBUEM
pPa3HOCTU MX NapumanbHbIX 4aBMEHUA Ha NPOTUBOMNOSOXHBIX MOBEPXHOCTSAX CIOS MaTepyana;

3.5 TemnepartypocToitkocTb: CnocoGHOCTL MaTepuana COXpaHsaTb MEeXaHUYeCKMe CBOWCTBA MY MOBBILLEHWM UMW MOHKEHUM TEMMNEPaTypbl.
Xapaktepusyercsi npeferibHbIMA Temnepatypamy MNpUMEeHeHWUsl, Npy KOTOpbIX B Matepuane obBHapyxvBalTcs Heynpyrve pecopmauum (npu
MNOBbILLEHUM TEMMNEPATYPLI) UMW pa3pyLLEHUe CTPYKTYPbI (MPpY MOHKEHUM TEMNEPATYPbI) NOA CXKUMAIOLLEN Harpy3Kow;

3.6 ynnoTHeHWe TENNOU3ONSALMOHHbLIX MaTtepuanoB: MoHTaxHasi XapakTepucTuKa, onpedensiollasi MnoTHOCTb  TEMnou3onsALMOHHOTO
mMatepuana nocrie €ero yCTaHOBKA B TPOEKTHOE MONOXKEHWE B KOHCTPYKUWW. YMNOTHEHME MaTepuarioB XapakTtepusyercsi KkodduuueHToM
YNIIOTHEHUs], 3HAYEHVE KOTOPOro ornpeaenseTcsi OTHoLeHMeM obbema MaTepuana unu usgenvsi K ero 06bemMy B KOHCTPYKLMM;

3.7 Tennou3onsAuMOHHaA KOHCTPYKUUA: KOHCprKLlI/Iﬂ, cocTodwana m3 ogHOro Wnu HeCKONbKUX CrnoeB Tensiou3onAauuoHHOro martepuana
(VI3£I,eJ'IVIH), 3aLLMUTHO-NOKPOBHOIO CI10A U 3NIEMEHTOB KpenseHusa. B coctaB TennounsonsiyMoHHon KOHCTPYKLUUM MOTYT BXOOAUTb Mapon30NALMOHHbIN,

npegoxXpaHUTENbHbIN U BbiPaBHUBAIOLLUIA CIOW;

3.8 MHOrocnonHas TennousonsAUMOHHast KOHCTPYKUMs: KOHCTpyKUMS, cocTosias n3 AByX U Gonee CroeB pasnvyHbIX TENOU30MSLMOHHBIX
maTepuaros;

3.9 NOKPOBHbIN CNOW: JNEMEHT KOHCTPYKLUWM, YCTaHaBNMBAEMbIi MO HAapPY>XHOW MOBEPXHOCTM TEMNOBOWM M3ONAUMM ANS 3awuTbl OT
MeXaHNYeCKNX NOBPEXOEHNI 1 BO3LENCTBUSA OKPY>KaloLLen cpeabl;

3.10 Napou3onALUMOHHBIA CroW: JNemMeHT TEMMOU3ONSALMOHHON KOHCTPYKUMM 00OpyaoBaHust M TpybGOMpOBOAOB C TEMNEpaTypon Huke

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
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TemnepaTtypbl OKPY>aloLLen Cpeapbl, NPeaoXPaHSALWMA TENNOU3ONALMOHHBIA CIOM OT MPOHWKHOBEHUS B HEe MapoB BOAbl BCMEACTBME Pa3HOCTM
napumanbHbIX 4aBNeHUi napa y Xoro4HOM MOBEPXHOCTM U B OKpYKatoLLEen cpeae;

3.11 npeaoxpaHUTENbHbLIN CHON: JNEMEHT TEMNNOU3ONSLNOHHBIN KOHCTPYKLMW, BXOASALLMIA, Kak NpaBuno, B COCTaB TEMMOU3OMsILUOHHOMN
KOHCTPYKUMM Ons oBGopyaoBaHust U TpyGOMpOBOAOB C TeMrepaTypoit MOBEPXHOCTU HWKE TemnepaTypbl OKpyKatoLlei cpedbl C Lenblo 3aliuThbl

Nnapoun3onALUMOHHOIo Crnosa OT MexaHU4YeCKnx I'IOBpe)K,EleHI/IIZ;

3.12 temnepatypHble aedopmauun: Tennosoe paclUMpeHvVe WNu cxatve M30NMpyemMon MNOBEPXHOCTU W 3NEMEHTOB KOHCTPYKUUM nog
BO3JEVICTBMEM U3MEHEHNSI TEMNEPATYPHbIX YCIOBUIM NPU MOHTaXe U SKCNyaTaumnm U3onupyemoro obbexTa;

3.13 BbIpaBHMBAOLWMIA CROW: JNIEMEHT TEnoM30SALMOHHON KOHCTPYKLWK, BbINOMHAEMbIA U3 YNPYTX PYMOHHBLIX UMW NACTOBbLIX MaTepuaros,
yCTaHaBMMBaETCS MOL MSATKUIA MOKPOBHbIN CIION (HanpuMep 13 NakoCTEeKNOTKaHN) A1s BbIpaBHUBaHUS (DOPMbl MOBEPXHOCTMY;

3.14 NMapoBble U BoAsHble CNYTHUKK: TpybonpoBoabl Manoro gvamerpa, npeaHasHadeHHble Ansi oborpeBa OCHOBHOro Tpybonposoga u
pacronoXeHHble B 06LLEV C OCHOBHbIM TPyGONPOBOAOM TENIOU30SALMOHHON KOHCTPYKLUN.

(BeeneH pononnutensHo, N3m. N 1).

4 O6LKe NosoXeHUs

4.1 Tennom3onsiLMOHHasa KOHCTPYKUUA AoMmxHa obecneunBaTb napamMeTpbl TEMMOXONOAOHOCUTENS NpK SKCMyaTaumn, HOPMaTUBHBIA YPOBEHb
TENNOBbIX NOTepb 060pyAoBaHMEM U TpyGonposodamu, 6esonacHyto Ans YernoBeka TeMnepaTypy UX HapyXHbIX MOBEPXHOCTEN.

4.2 KOHCTpYKUUM TENSOBOM U30MsiLmMM TpyBonpoBoAoE M 060pyA0BaHMS AOMKHEI OTBEYaTh TpeGoBaHUAM:

3HEProapEKTUBHOCTM - UMETH OMTUMANbHOE COOTHOLLEHUE MEXAY CTOMMOCTLIO TEMMOU3OMSLMOHHON KOHCTPYKUMM U CTOMMOCTBIO TEMMOBbIX
noTepb Yepes U30NALMI0 B TEYEHME PACHETHOTO CpoKa SKCNIyaTauum;

KCNNyaTaunoHHON HAAEXHOCTU 1 OONTOBEYHOCTU - BblAepXUBaTb 6e3 CHWKeHNA TenNo3aLmnTHbIX CBOCTB U paspyLlleHua akcnnyartaunoHHble
TeMnepaTtypHble, MexaHn4eckmne, xmummdeckue n gpyrue BO3[ENCTBUA B TEYEHNE PACHETHOIO Cpoka aKkcnnyaTtauuu;

6e30nacHOCTU ANsi OKpYXXaloLLei cpefbl U 06CMYXUBaIOLLErNO NepcoHana npu aKkcnnyaTauum v yTunmusawumm.
MaTepuanbl, ucronb3yemble B TENMOM3OMSLMOHHBIX KOHCTPYKUMSIX, He [OOIkHbl BblAensTb B Mpouecce 3KchnyaTauuu BpegHble,
noxapoonacHble ¥ B3pbIBOOMACHbIE, HEMPUSITHO MaxHyLue BelecTBa, a Takke Gore3HeTBOpHble GakTepuu, BUPYCbl U rpUbKW, B KONMMYECTBaX,

npesbillarwnx npegenibHo 4onyCTUMbIe KOHUEHTpauun, yCTaHOBIE€HHbIE B CaHUTaPHbIX HOpMaX.

4.3 Mpu BbIGOPE MaTepuanoB W WU3AENUIA, BXOASLUMX B COCTaB TEMMOU3ONSALMOHHBLIX KOHCTPYKUMIA ANsi NMOBEPXHOCTEN C MONOXUTENbHLIMA
Temneparypamu TennoHocutens (20 °C v Bbilwe), cnegyeT yunTbiBaTb criegyrolime akTophbl:

mMecTopacnonoxeHue nsonupyemoro oovekra Cll 131.13330;
Temneparypy U3onmpyemoli NOBEPXHOCTY;

Temneparypy OKpy>KatoLen cpebl;

TpeboBaHus NoxxapHoi GesonacHoOCTy;

arpeccuBHOCTb OKpY>KatoLLen Cpeabl UMW BELLECTB, COAEPXaLLMXCa B U30NupyeMblx obbekTax;
KOPPO3NOHHOE BO3AENCTBUE;

mMaTepuan noBepxHOCTU U30NMPYEMOro O6bLEKTa;

OOMNyCTUMbIE HAarpy3kv Ha U30NMPYEMYO MOBEPXHOCTb;

Hanuyne BMBpaLum 1 yaapHbIX BO3AENCTBUIA

Tpebyemyto ONroBe4YHOCTb TENMOU3ONALMOHHON KOHCTPYKLUW;
CaHUTapHO-rUrMeHnyeckune TpebosaHus;

Temneparypy nNpuMeHeHVs TENNon3onsALMOHHOTO MaTepuana;
TEnnonpoBOAHOCTb TEMMOU3O0MSALMOHHOrO MaTepuana;
TemnepatypHble AedopMaLmn 30NMpyeMbIX NOBEPXHOCTEN;
KOHUrypauusi u pasmepbl U30NmnpyemMor NoBEPXHOCTY;

YCIOBWSA MOHTaXa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb U Ap.);

YyCnoBuA eMOHTaXa U yTunmsauun.
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TennousonsiuMoHHas KOHCTPYKUMsi TpyBonpoBodoB TEnnoBbIX CeTeil noa3eMHon OGeckaHanbHOW NpoKNagku [OMKHAa BblaepxuBaTb 6e3
paspyLueHus:

BO3[ECTBUE IPYHTOBLIX BOA,;

Harpy3ku OT Macchbl BblLLeNexallero rpyHTa v Npoxoasiero TpaHcnopTa.

Mpn BbIGOPE TEMMOM3OMALMOHHBIX MaTepuanoB W KOHCTPYKUWMA AN NOBepxHocTen C TemnepaTypon TtennoHocutens 19 °C un Hwke un
oTpuUaTeNbHON TemrnepaTypoit OOMOMHUTENBHO CredyeT YUUThIBaTb OTHOCUTENbHYO BNAXHOCTb OKPYXXAMOLLEro BO3[yxa, a Takke BRaXHOCTb U
NaponpoOHNLAEMOCTb TEMMOM3ONSILMOHHOIO MaTepuana.

(N3meHeHHas pegakums, N3m. N 1).

4.4 B cocTaB KOHCTPYKUWUM TEMMOBOW M30MALMM LS NOBEPXHOCTEN C MOMOXWTENBbHON TeMnepaTypoil B kayecTBe 00s3aTernbHbIX 3/1IEMEHTOB
[OOMKHbI BXOOUTb:

TENNoM30ALMOHHbIN CIOW;
NMOKPOBHbIN CrOW;
3NeMeHTbI KpenseHust.

4.5 B cocTaB KOHCTPYKLUW TEMMOBON MU30NSAUMM AN NOBEPXHOCTEN C OTpuLaTenbHON TemnepaTypon B KayecTse obsi3aTenbHbIX 3N1EMEHTOB
AOOIMKHbl BXOOUTb:

TEeNnon30NALUOHHBLIN CINOW;

Napou30onsILMOHHbLIN CIOW;

NMOKPOBHBIN COW;

3ANeMeHTbl KpenneHus.

Mapon3onsuMoHHbIA Croi Cnegyer npegycMaTpyBaTh Takke Mpy Temnepatype W3onvMpyemor noBepxHocTU Hwke 12 °C. YCTpoicTBO
Napou3onsALMOHHOro Crnosi Npu TemnepaType Bbiwe 12 °C cneayer npegycmatpueath Ans obopygoBaHuns v TpyOGoNpoBOAOB C TEMMNepaTypon Hke
TemnepaTypbl OKpy><atloLen cpefbl, eCrnv pac4eTHas TemnepaTypa M3onupyemMon NMOBEPXHOCTU HUxe TemrepaTypbl "TOYkM pochbl” MpU pacyeTHOM

OaBleHUN 1 BITaXXHOCTU OKpYy>karoLLlero Bosayxa.

HeobxoanMmocTb yCTaHOBKY MapOM3ONsILMOHHOTO CMOsi B KOHCTPYKLMM TEMIOBOWN U30MNSLMM A4S NOBEPXHOCTEN C NepeMEHHbIM TeMNepaTypHbIM

pexuMoM (OT "nonoxuTenbHon" K "oTpuuartenbHoW" U HaobOopOT) OnpedensieTcs pacyeToM AN  UCKYEHWUS HaKonneHus Bnar B

TENnNoun3onsILUOHHON KOHCTPYKLMN.
AHTVKOPPO3MOHHbIE NOKPLITUS N30NMPYEMON NMOBEPXHOCTU HE BXOAAT B COCTaB TENON30NALMOHHBIX KOHCTPYKLLWNA.
4.6 B 3aBUCUMOCTHM OT NPUMEHSIEMbBIX KOHCTPYKTUBHbBIX PELLEHUI B COCTaB KOHCTPYKLUM OOMNOMHUTENBHO MOTYT BXOAUTb:
BbIPaBHMBAOLLUIA CIOW;
npeaoxXpaHNTENbHbI CIOW.

MpenoxpaHWTenbHbIM  CroM CrneayeT npegycMaTpyBaTb MPU MPUMEHEHUU METanfM4Yeckoro MOKPOBHOMO Criosi Ans  npegoTBpalleHust
NMOBPEXAEHNS NAapoU30NALIMOHHBIX MaTepVaros.

5 TpeboBaHUA K MaTepuanam ¥ KOHCTPYKLMUSIM TEMITOBOW M30NALUN

5.1 B KOHCTpyKUMax Tennonsonsauum obopyaosaHus u TpybonpoBodoB C TeMnepaTypamy COAePKaLLUMXCA B HUX BellecTB B AnanasoHe ot 20 go
300 °C gnsa Bcex cnocoboB NpoKnaaku, KpoMe GeckaHanbHOMW, criedyeT MPYMEHATb TENMOM30NSAUMOHHbIE MaTepuanbl U U3AEnust C NAOTHOCTBLIO He
6onee 200 kr/mMz 1 KO3ULIMEHTOM TEMNSIONPOBOAHOCTM B CyXOM cocTosiHuM He Gonee 0,06 BT/(m-K) npu cpegHen Temnepatype 25 °C. JonyckaeTcs

npumeHeHue acbecToBbIX LWHYpOB Onda nsonauun pr6OI'IpOBOJJ,OB YCnoBHbIM NpoxoaoM 0 50 MM BKMHOYUTENBHO.

Bbl60p TennonsonAaunMoHHoOro martepuana gna KOHerTHOI7I KOHCTPYKLMUN OCYLLIECTBIAETCA Ha OCHOBaAHUN TEXHUYECKUX TpeﬁosaHvM, N3INOXXEHHbIX
B TeXHMYECKOM 3aaHN Ha NPOeKTUupoBaHne TENNoBOWN N3oNALUN.

5.2 B KayecTBe NEpPBOrO TEMMOM3ONSLMOHHOIO CIOSi MHOFOCIOMHBIX KOHCTPYKUMIA Tennousonsiumm obopynoBaHus M TpyGoOnpoBOL4OB C
TemrepaTypamm CoAepXalluxcsl B HUX BellecTB B AauanasoHe oT 300 °C v Gonee JonyckaeTcs NPUMEHSTb TEMNou3onsAUMOHHbIE MaTepuans! v
n3genusi ¢ NNoTHOCTbio He Bonee 350 kr/mMz u koadbdmuUmMeHTOM TennonpoBogHoCTH Npu cpegHen Temnepatype 300 °C He Gonee 0,12 BT/(m-K).

5.3 B KayecTBe BTOPOrO W MOCMEAyHOLMX TENNOU3OMSLMOHHLIX CMOEB KOHCTPYKUMIA Tennousonsumn obopyaoBaHust M TpyGOnpoBOAOB C
Temnepatypoi cogepxawimxcsa B Hux BewecTtB 300 °C n Gonee aons Bcex cnocoboB MpoOKnafku, kpome OeckaHanbHOW, Cnegyer NpUMEHATb
TENoU30NALMOHHbIE MaTepuanbl U U3AENUs ¢ NIOTHOCTLI0 He Gonee 200 Kr/M3 U kKO3OULMEHTOM TENSONPOBOAHOCTU NPU CPELHEN TemnepaType

125 °C He 6onee 0,08 B1/(Mm-K).
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5.4 [Ins TennousonsiuMoHHOTO crnosi TPyGOnpoBOAOB C MOMOXUTENbHOW TemnepaTypol npu GeckaHarnbHON npoknagke Crneayer MpUMEHsTb
matepuarnsl ¢ NOTHOCTbIO He Gonee 400 kr/Mz un TennonpoBogHocTbio He Bonee 0,07 Bt/(m-K) npu Temnepatype matepuana 25 °C 1 BnaxHoOCTH,

yKa3aHHOW B COOTBETCTBYHLLUX rOCYAapCTBEHHbIX CTaHAapTax Unu TeXHUYECKMX YCrOBUSIX.

5.5 [Ona Tennou3onsiuuoHHOro cnosi obopynoBaHust U TpyGOMpoOBOAOB C  OTpuUATENbHbIMKM - TemrepaTypamy Crnegyer  MnpuUMeHsTb
TENnou3ossILNOHHbIE MaTepuarbl U U3OeNna ¢ NIOTHOCTbI He Gonee 200 Kr/Mz 1M pacyeTHOW TENroNpPOBOAHOCTLIO B KOHCTPYKUMM He Gonee 0,05

BT1/(m-K) npu Temnepatype BewecTB MuHyc 40 °C u Bbiwe n He 6onee 0,04 BT/(m-K) - npu muHyc 40 °C.

Mpn BbiBOpe MaTepuana Tennou3oMNsALMOHHOIO Crosi MOBEpPXHOCTH C TemnepaTtypon oT 19 go 0 °C criegyer OTHOCWUTb K MOBEPXHOCTSIM C
oTpyLaTenbHBIMM TeMnepaTypamu.

5.6 CooTBeTCTBME MaTepMarioB, NPUMEHsIEMbIX B KauyecTBe TEMoU3OSSILMOHHOMO UM MOKPOBHOTO CHOEB B COCTaBe TEMnou3OMNsLMOHHbIX
KOHCTpPYKUWMiA 0BopynoBaHus U Tpy6GonpoBodoB, TpeGoBaHUAM K KauyecTBY MPOAYKLMM, CAHUTApHO-TUIMeHUYeckuM TpeboBaHWsM U TpeGoBaHUsM
noxapHoi 6e3onacHoCTH AOMKHO ObITb NOATBEPXKAEHO pe3ynbTaTaMuy UCTbITaHWIA, BbIMOMHEHHbIX aKKpEAUTOBAHHBIMU OpraHM3aLusiMu.

5.7 KoHCTpyKuma TennoBon nsonsuum TpybonpoBoaoB npu GeckaHanbHOM Npoknaake AomkHa obnagate NPOYHOCTBIO Ha cxatue He meHee 0,4
MMa.

Mpn GeckaHanbHOW NpoKNagke TEnmnoBbIX CETEW creayer NpPerMyLLECTBEHHO MNPUMEHATb NPeaBapUTENbHO M30NUPOBaHHbIE B 3aBOACKMX
yCnoBusix TpyObl C y4ETOM AOMNYCTUMON TeMnepaTypbl NPUMEHEHUS! TEMNOM3ONALMOHHOIO Matepuarna 1 TemnepaTtypHoro rpadwika paboTbl TenoBbIX
ceTen.

I'IpmmeHeHme 3acbInHON n3onaunm pr6OI'IpOBOD,OB npum NoA3eMHON NpoKnagke B KaHanax un BeckaHanbHO He [onyckaerca.

5.8 lMpu GeckaHanbHOM Npoknagke npeaBapuUTENbHO M30NMpoBaHHbIE TpybonpoBoabl C M3onsuMen U3 NeHonosinypeTaHa B NONMITUNEHOBOM
06onoyke AOMmKHbI ObITb CHabXeHbl CUCTEMOW OnepaTMBHOIO AUCTaHLMOHHOIO KOHTPOrs BriaxHocTu nsonsuyum (OOK).

5.9 He [onyckaeTca NpUMeHATb aCGeCTocouepmamme TEennon3onAaunoHHble MaTepuanbl Ana KOHCprKLlI/IVI TENI0BOW M30MSALMK O60py£lOBaHI/I9I n
pr60I'IPOBO,D,OB C oTpuuaTtenbHbIMXW TemMnepaTtypamMn copepXallmxca B HUX BewecTB U Ona mnsondauum prGOHpOBOE,OB NnoA3eMHown NpoKnagkn B
HEeNpPoOxXoAHbIX KaHanax.

5.10 MNpu BbIGOpE TEMNOM3OMAUMOHHLIX MaTepUanoB W MOKPOBHLIX CMOEB CIeAyeT YYuTbiBaTb CTOMKOCTb 3fIEMEHTOB TENNOU30MsiLMOHHOMN
KOHCTPYKLMM K XMMWYECKM arpeccuBHbIM (DakTopaM OKpy>Kalollen cpedbl, BKIIOYas BO3MOXHOE BO3[EWCTBME BELLECTB, COAepXaluxcs B
N30MMpyemMomM obbekTe.

He ponyckaercsi npuMeHeHWe TennousonsLMOHHBIX MaTepuanoB, COAepXalluMX OpraHWyeckvue BellecTBa, A1 M30MsAUMM  KOHCTPYKLWWA
obopyaoBaHus 1 TpybonpoBoAoB, coaepXKallnx CUIbHbIE OKUCTIUTENW (KUOKUIA KMCIopos).

Ons Merannuyeckux MOKPbITUA OOMMkHa NpedycMaTpuBaTbCsl aHTUKOPPO3MOHHAs 3awuta unv BbloMpaTbca maTtepuan, He MNoaBEPXKEHHbIV
BO3JEMNCTBUIO arpeCcCMBHOW Cpefbl.

5.11 [Ons obopygoBaHuss 1 TpyOGONpoOBOAOB, NOABEpralolMXCsl yAapHbIM BO3OEWCTBMAM W BMOpauuM, pPEKOMEHOYETCA MNPUMEHATb
TENNou3onsALMOHHbIE M3LENNA HAa OCHOBE 6a3anbTOBOrO CYNEPTOHKOrO UM ac6ecToBOro BOSIOKHA U ApyrMe matepuarnsl, BUGPOCTOMKOCTb KOTOPbIX
B YCIOBUSAX 3KCNyaTauum NoaTBEPXAEHa pe3ynbTaTamy UCNbITaHUIA, BbINOMHEHHbIX aKKpeAMTOBaHHBIMM OpraHM3aLsaMu.

Ons oGbekToB, noaBepralolmxca BUBPaLUM, NPU MPUMEHEHUM LUTYKaTypHbIX 3aLUWTHBIX MOKPLITWIA Criefyer NpegycMaTpuBaTh OKIeviky
LUTYKaTYPHOO 3aLLMTHOrO MOKPLITUS C MOCMEAYIOLLEN OKPACKOM.

5.12 I'IpM npoeKkTupoBaHnn 00BHEKTOB C MOBbILUEHHBIMU CaHUTapHO-rUrneHn4eCckummn Tpe6OBaHMF|MM K coOepXaHuio Mbifiv B BO3yxe MOMELLEHUA B
KOHCTPYKUUAX TENIoM3onaumm He oonyckaeTca npumMeHeHne matepuanos, 3arpAasHALWNMX BO34yX B MOMELLUEHUAX.

PekomeHayeTcst NpMMeHeHne TENMoM30NALMOHHBLIX M34ENWA HA OCHOBE MUHEparibHOWM BaTbl C AVAMETPOM BOMOKHA He bonee 5 MkM, usgenuii 13
CYMNepPTOHKOTO CTEKMOBOIOKHA B OOKMajkax CoO BCEX CTOPOH W3 CTEKMSAHHOW UMW KPEMHE3EMHOW TKaHW U MOA, repMETMYHBLIM 3aLLMTHBIM MOKPLITUEM
N1 Opyrvx matepvanoB, COOTBETCTBME KOTOPbIX YKa3aHHbIM CaHWUTapHO-TMIMeHnYeckum TpeboBaHUAM NoaTBEpXKAEHO pesyrbTaTtamy MCMNbITaHun,
BbIMOMHEHHbIX aKKPEAUTOBAHHBIMM OpraHn3auaMm.

5.13 B KOHCTPYKUMSIX TENsIOBOM M30MsuuMM, npedHasHayeHHbIX Ans obecnedeHus 3agaHHOM TemnepaTypbl Ha MOBEPXHOCTU U3ONAUUM, B
KavyecTBe NMOKPOBHOMO CMNOsi PEKOMEHAYETCA NPUMEHATL MaTepuarnbl CO CTeneHbio YepHoTbl He Hke 0,9 (c koadbdmumneHToM n3nydeHus He Huke 5,0
Bt/(m2-K4).

5.14 He ponyckaetcs NpuMeHeHne MeTasniniyeckoro NoKPOBHOMO Cos Npy NoA3eMHon GeckaHanbHOM Npoknagke u Npoknagke TpyoonpoBoaoB B
HEeMNpPOXOAHbIX KaHanax.

MOKPOBHBIV CIOM M3 TOHKOINMCTOBOIO METanna C HapyXHbIM MOMUMMEPHBLIM MOKPLITUEM HE [OMYCKAETCS MPUMEHSTb B MECTaX, NOABEPKEHHbIX
NpsIMOMY BO3[EMCTBUIO COMHEYHBIX JTyYel.

5.15 TOKpPOBHbI COM [OMYCKaeTCs He npeaycMmaTpyBaTb B TEMOM3ONALMOHHLIX KOHCTPYKUMAX HA OCHOBE M3Oenuii M3 BOSIOKHUCTbIX
MaTepuanos C MOKPLITUEM (KILUMPOBAHHLIX) M3  antoMUHUEBOW (PONbMM UMW  CTEKNOTKAaHM (CTEKMOXOMCTa, CTEKOPOroXu), BCMEHEHHOro
CUHTETMYECKOrO Kaydyka W BCMEHEHHOro MonuaTuneHa Ans U3oNUpyembiX OGbEKTOB, PacrofOXeHHbIX B MOMELLEHUsX, TOHHEMNsX, nogsanax u
Yepaakax 34aHuii, U Npu kaHanbHOM Npoknazake TpyGonpoBoaoB.

(UameHeHHas pegakums, Mam. N 1).

5.16 Yucno crnoeB napou3ONsALMOHHOIO MaTepuana B TEMnroU3ONSAUMOHHBIX KOHCTPYKUMSX Ansi obopynoBaHus M TpyGonpoBOogoB C
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oTpuuaTenbHbIMU TeMMNepaTypamm CoAepXKaLlMXCs B HUX BELLECTB PEKOMEHAYETCS NPUHUMATL Mo npunoxerHuto b (tabnuua B.4).

(WN3meHeHHas pepakums, N3m. N 1).
Tabnuua 1 (UcknioveHa, N3m. N 1).

5.17 Tpy NpUMEHEHUM TENNOM3ONSLMOHHBLIX MaTepuarioB M3 BCMEHEHHbIX MOMMMEPOB C 3aKPbITbIMKA MOpaMy HEOBXOAUMOCTb MPUMEHEHMS
NapousossILMOHHOMO Crosi AoMmkHa OblTb OGOCHOBaHa pacyeToM. [lpy UCKMIOYEHWM NapOU3ONSALMOHHOMO Crosli criedyer npeaycMaTpuBaTh

repMeTM3aumio CTLIKOB U3gennin matepyanamm, He NpornycKaLwMMY BoasHbIE napbl.

5.18 Tennon3onsiunoHHbIE KOHCTPYKLMM U3 MaTepuarnoB c rpynnon roptodectu '3 n M4 He gonyckaercsa npegycmaTpuBaTth Ans obopyaoBaHus n
TpyOONpPOBOAOB, PACMONIOKEHHbIX:

a) B 34aHusAX, Kpome 3aaHui [V cTeneHn orHeCTOMKOCTM, OQHOKBAPTUPHbBIX XXUMbIX AOMOB M OXIaX4aeMblX NOMELLEHWA XONOANNBHUKOB;
6) B HapYXHbIX TEXHONOMMYECKMX YCTAHOBKAX, KDOME OTAENbHO CTOosILLEero o6opyoBaHus;

B) Ha aCcTakafax v ranepesix npy Hanu4um kabenen n TpyGonpoBOAOB, TPAHCMOPTMPYHOLLIMX FOpoYME BELLLECTBa.

[Mpn aTOoM JonyckaeTcHa NpUMEHeHVe roproymnx Matepuanos rpynnel '3 unu M4 gns:

Napon30MALMOHHOIO CMost TONLMHON He Bonee 2 Mv;

€IS OKpacKW UK NIEHKN TonwmHon He Gonee 0,4 mv;

MOKPOBHOIO crosi Tpy6onpoBoA0B, pacnonoXeHHbIX B TEXHUYECKUX NOABarbHbIX 3Ta)Xax U MNOANOMbSAX C BbIXOAOM TOMbKO Hapy>Xy B 3aaHusx | n 1l
CcTeneHen orHeCTOMKOCTM NPU YCTPOMCTBE BCTABOK AJIMHOM 3 M U3 HEropounx matepuanoB He 6onee Yem yepe3 30 M AnuHbl TpybonpoBoaa;

TENNOM30MSLMOHHOTO CMOSI U3 3aNMMBOYHOrO MEHOMOSIMYPETAHa NpPY MOKPOBHOM CIOE U3 OLMHKOBAHHOW CTanu B HapYXHbIX TEXHONOMMYECKUX
yCTaHOBKaXx.

MoKpoBHBIA croi M3 crnaboroptounx matepuanos rpynnbl 1 1 2, NnpUMeHsieMbIX 41 HAPYXXHBIX TEXHONMOMMYECKMX YCTAHOBOK BbICOTON 6 M 1
6onee, 4OMKEH BblTb HA OCHOBE CTEKIOTKaHMW.

5.19 Tennoeas msonauua TpybonpoBodoB M 0bopyaoBaHUst JOMKHA obecnevmBaTb Ge3yCrnoBHOE BbINOMHEHWE TpeboBaHW GesonacHoOCTU 1
3anThI OKpY>KatoLLen cpeabl.

Ona Tpy6onpoBoAOB HaA3eMHOV MPOKNaAKU MpU MPUMEHEHUM TEMMOU3OMNSALMOHHBIX KOHCTPYKLWA U3 roplounx matepuarnos rpynnel I3 u 4,
cregyeT npegycMaTpyBaTh:

BCTaBKW ANVHOM 3 M U3 HEropro4mx matepuanos He 6onee yem 4yepe3 100 m anuHbl Tpybonpoeoaa;

y4qacTkn Tens1on3onALUOHHbIX KOHCprKLl,I/IVI N3 Heropr4ymx martepuanoB Ha pacCToAHUM He MeHee 5 M OT TexHonorn4eckmx YCTaHOBOK,
coAepallmx roprodme rasbl U XXMOKOCTU.

Mpn nepeceveHnn TPyGONPOBOLOM MPOTUBONOXAPHOI Nperpagbl creayer npedycMmaTpuBaTh TEMoM30NSLMOHHLIE KOHCTPYKLMN U3 HEroploumnx
mMaTepuaros B npegenax pasmepa npoTUBOMNOXaPHON Nperpaaebi.

I'IpM NPUMEHEHUM KOHCTPYKL WA TENNOMNPOBOAOB B TEMMOBON U30MALUN N3 FOPOYMX MaTeEPUarnoB B HEroptoYen obonouke Aonyckaertcda He genatb
NpPOTUBOMNOXapHbIe BCTaBKU.

TpeboBaHusi K NOXxapHOW 6e30NacHOCTM TEMNOM3ONALMOHHBLIX KOHCTPYKLMIA TPyOONpPOBOAOB TEMMOBLIX ceTel onpeaenstoTcs no Cr 124.13330.

5.20 Onsa anemeHTOB ObGOpyaoBaHua u TpybonpoBogos, Tpebylowmx B Mpouecce aKcnnyatauum cuctemaTmdeckoro HabnogeHus, cnegyer
npeaycmaTtpvBaTb CO0pHO-pa3BGopHbIE CbEMHbIE TENTON3ONSALMOHHBIE KOHCTPYKLIMN.

CbeMmHble TennousonsUMOHHbIE KOHCTPYKUMWM [OMKHbI MPUMEHATLCS ANS M3OMALUMM  JIIOKOB, (braHLeBblX COedWHEHWA, apmaTypbl W
KOMMeHcaTopoB TPyboNpoBOAOB, a TakKe B MECTAX U3MEPEHUI U NPOBEPKU COCTOSIHUS U305IMPYEMbIX MOBEPXHOCTEN.

5.21 V3pgenus 13 MuHeparbHON BaTbl (KAMEHHOW BaTbl M CTEKMOBOSIOKHA), MPUMEHSIEMble B KayecTBe TEMMOM3OMsLMOHHOTO Crosi Ans
Tpy6GONpPOBOAOB NOA3EMHON KaHanbHOI NPOKMaaku, AOKHbI ObITe rMAPOOGM3MPOBaHDI.

He [Qonyckaercs npUMEHEHWE TEeMnOM3ONALMOHHBIX MaTepuanoB, MOABEPKEHHbIX AECTPYyKUUM Npu  B3auMoaencTBuM C  Brarom
(acbecTocopepxallasi MacTUYHas U3ONALUS, U3OENUst U3BECTKOBO-KPEMHE3EMUCThIE, MEPITUTOLLEMEHTHBIE Y COBENUTOBbIE).

5.22 Tlpu nNpoeKkTUpoBaHWM TEMMOBOM M3OMAUMM CNEAyeT Y4uTbiBaTb BO3MOXHOCTb KOPPO3MOHHOMO BO3AENCTBUSA TENOM30NALMOHHOMO
matepuana unu BXOASLLMX B €70 COCTaB XMMUYECKWX BELLLECTB Ha MeTannmyeckue NoBepxHOCTU obopyaoBaHusa 1 Tpy©bonpoBodoB B MpUCYTCTBUM
Bnarn. B 3aBucMMOCTV OT MaTepuana u3onupyemon NOBEPXHOCTU (CTanb yrriepoaucTasl, cTanb NernpoBaHHasl, LUBETHble MeTannbl U Chnaebl) u
BMAA KOPPO3uW (OKUCMEHUe, LUEeNnoYHasi Koppo3wsl, pacTpecKuBaHWe MOA HamnpshkeHnem) B TEXHMYECKOM 3adaHuM Ha MpOeKTUpoBaHve cnepyert
ykasbiBaTb TpeboBaHUA MO OrPaHWYEHWMI0 COAEPXKaHUsi B TEMnoM3ONSALMOHHOM MaTtepuane BOg4opacTBOPUMBIX XTOpUaoB, hTopnaos, CBOBOAHbLIX
wenoyen n pH matepuana.

5.23 Tennosasi usonsuus TpybonpoBogoB € OGOrpeBalLUMU MX CRAYTHUKaMKU NpedycMaTpuBaeT WX COBMECTHYH MNPOKNaaky B obLien
TENMOMU30NSLNOHHON KOHCTPYKUMN. KOHCTPYKTUBHbIE pELUEHVs TEnsioBOM WU30NSALMM OMNPEemenstoTCA YMCIIOM CMYTHUKOB M UX PacMonoXeHWeM
OTHOCUTENbHO TpybonpoBoga B KOHCTPyKuuu. [pumeHstoTcs cucTembl oborpesa, npedycMaTpuBalolime YacTUYHBIG W MOMHbIA  oborpes
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TpybonpoBoga. [ns noBbileHUst 3PGEKTUBHOCTM TENNoobMeHa MeXZy CMyTHUKOM U TpyOOMpOBOAOM MPUMEHSIIOTCSH KOHCTPYKTUBHbBIE peLleHUst
(pacnopku, nogknagkv), obecneyvBaloLiMe MakCMMarnbHOe MCMOoNb30BaHWe TEMNMOoOoTAALWEN MOBEPXHOCTU CNYTHWMKA M TENNOBOCMPUHMMALOLLEN
NMOBEPXHOCTM TPyGONpoBOAa B NPOCTPAHCTBE, OrpaHUYEHHOM TEMMOU3ONSALMOHHOW KOHCTPYKUUEN. [Ns CHYKEHMSI TENNOBLIX NOTEPb Yepes y4acTok
TENMON30MSLMOHHON KOHCTPYKLMW, KOHTaKTUPYIOLLMIA C BO3[YXOM B MPOCTPaHCTBE, OrPaHU4EHHOM TEmnyiou3oNsILMOHHON KOHCTPYKUMEW, 3a cuer
YMEHbLUEHUS PafiMaLlMOHHON COCTaBIsitOLLE/ TENIoBOro NMOTOKa, MOTYT MPUMEHSITLCA BHYTPEeHHWe obknaku (3KpaHbl) U3 arnoMUHUEBON hOMnbrn
TOMNWUHOM 0,1 MM MM (PONbIMPOBaHHbIX JIMCTOBbLIX Y PYNOHHBIX MAaTEPUanoB, ¢ Y4eTOM A0oMyCTUMO TeMnepaTypbl UX MPUMEHEHWSI.

(BBeneH pononHutensHo, N3am. N 1).

6 MpoekTnpoBaHMe TenNyIOBON U30MALUN

6.1 PacueT TonwWMHbI TENNOU3ONALMOHHOrO CNosi N0 HOPMUPOBaHHOW NIOTHOCTM TENNIOBOro NOoToka*
* N3meHeHHas pegakuusi, Mam. N 1.

6.1.1 HopmMbl NAIOTHOCTU TEMIOBOrO NOTOKA Yepe3 U3oMNMPOBaHHY0 NOBEPXHOCTL OGLEKTOB, pacnonoxeHHbIX B EBponeiickoM pervoHe Poccuu,
creayeT npuHUMaTh:

051 obopydosaHusi U mpy60orposodos ¢ MosoxuUmMebHbIMU memrepamypamu, PacronoXeHHbIX:

Ha OTKPbITOM BO3AyXxe - Mo Tabnuvuam 2 n 3;

B NMomeLleHumn - no Tabnuuam 4 un 5;

0ns1 obopydosaHust u mpy60orposodos ¢ ompuyamerbHbIMU meMrepamypamu, PacronOXeHHbIX:

Ha OTKPbITOM BO3AyXe - no Tabnuue 6;

B NMOMeLLEHW - No Tabnuue 7;

rpu ripoknadke 8 HEMPOXOOHbIX KaHarax:

ans Tpy6bonpoBoaoB ABYXTPYOHbIX BOASIHLIX TENSIOBLIX CETEN - No Tabnuuam 8 n 9;

A5t NaponpoBOAOB C KOHAEHCATONPOBOAAMM MpY UX COBMECTHOW NPOKafKe B HENPOXOAHbIX KaHanax - no tabnuue 10;
ans Tpy6onpoBOAO0B ABYXTPYOHbIX BOASHBLIX TENSIOBLIX CETEN Npy GeckaHanbHONM nNpoknaake - no Tabnuuam 11-12.

HopMbl NNOTHOCTU TENMOBOro MOTOKa AMS TOMCTOCTEHHbIX METannyeckmx prGOHPOBO,D,OB crnegyer npuHUMaTb NO YCNOBHOMY AOUaMETPY,
cooTBeTCTBYyHOLWEeMy CTaHaapTHbIM pr6aM TOro Xe Hapy>XHOoro guametpa.

Mpy NpPOEKTUPOBaHUM TEMMOBOM M3ONSALUWMU AMfsl TEeXHONOrMYeckux TpyGonpoBOAOB, MPOKMafblBAaeMbiX B KaHanax M GeckaHanbHO, HOPMbI
NIOTHOCTU TEMOBOrO NOTOKa CrefyeT NpUHUMaTh Kak Ans TpyGonpoBOAOB, NPOKNaAbiBaeMbIX Ha OTKPLITOM BO3AYXe.

6.1.2 Tpu pacronoxeHUn M3onNMpyembix OGbEKTOB B APYrMX pPEervoHax CTpaHbl CriedyeT yuuTbiBaTb WM3MEHeHWe CTOMMOCTM TennoTbl B
33aBWCMMOCTHU OT paiioHa CTPoOMTENbLCTBA M cnocoba Npoknaaki TpyGonposogda (MecTa ycTaHoBK/ 0GOpYyA0BaHMs):

HOPMbl MIIOTHOCTM TEMMOBOro MOTOKA NS MMAOCKOW WM UWMUHOPUYECKON MOBEPXHOCTEN C YCnoBHbIM npoxogoMm ©Oonee 1400 mm, P

onpegensaTcs no dopmyne
7 reg _ Q‘K y (1 )

HOPMbI NJTOTHOCTU TENJIOBOro NnoToka And Lll/lJ'IMHLI,pI/I‘-IeCKOVI NOBEPXHOCTU C YCJIOBHbLIM MPOXO40M 1400 MM 1 meHee, q;“*g , onpenendarTca no

copmyne

9% =q K> (2)

rae ¢ - HOpMMPOBaHHas NOBEPXHOCTHAs NIOTHOCTb TEMOBOro NOTOKa, BT/M2, npvHuMaemas no Tabnvuam 2-7;

g; - HOPMMPOBaHHasA JIMHEHasA NOTHOCTL TEMNMoBOro NnoToka (Ha 1 M AnuHbLI LMnuHapudeckoro obbekta), BT/m, npuHumaemas no tabnuuam 2-
12;

¥~ KO3M(PMLMEHT, YYWUTLIBAIOLIMIA W3MEHEHWE CTOMMOCTM TENMOTbl W TEMOU3OSALUMOHHOM KOHCTPYKLUMM B 3aBMCMMOCTM OT paioHa
cTpouTenbCTBa M cnocoba npoknaaku Tpybonposoga (MecTa ycTaHOBK/ 060pyaoBaHus), (CM. Tabnuuy 13).

Tabnuua 2 - HopMbl MAOTHOCTM TEMNOBOrO MOTOKa 0GOPYAOBaHUS U TPyBGONPOBOAOB C MONOXMTENBHLIMU TEMMepaTypami Mpy PacronoKeHUU Ha
OTKPbLITOM BO3AyXe 1 uncre 4Yacos paboTtbl 6onee 5000

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
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YCnoBHbIN Temnepatypa TennoHocutens, °C
npoxoa
TpybonpoBoaa,
MM
20 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 [ 450 | 500 | 550 | 600
[MnoTHOCTL TennoBoro notoka, B1/m
15 4 9 17 | 25 | 35 | 45 | 56 | 68 | 81 | 94 | 109 | 124 | 140
20 4 10 | 19 | 28 | 39 | 50 | 62 | 75 | 89 | 103 | 119 | 135 | 152
25 5 11 | 20 | 31 | 42 | 54 | 67 | 81 | 95 | 111 | 128 | 145 | 163
40 5 | 12| 233 | 47|60 75| 9 | 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 | 37 | 64 | 91 | 118 | 147 | 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 un MnoTHOCTbL TENMOBOro NoToka, Br/mz
nnockve
NMOBEPXHOCTM
15 | 27 [ 41 | 54 | 66 | 77 | 89 | 100 | 110 | 134 [ 153 | 174 | 192
MpumevaHve - [pPOMEXYTOYHbIE 3HAYEHWS HOPM MIOTHOCTWU TEMOBOro MoToka cremyer
onpenensTe UHTeprnonsAumnen.

Tabnvua 3 - Hopmbl MNOTHOCTM TENMOBOro MOTOKa 060pyAOBaHMst U TPyBONpPOBOAOB C MOMNOXWTEMbHBIMMA TEMMEPATYpaMu MpU PacriofioKeHUN Ha
OTKPbITOM BO3ayXe U Yncne YacoB paboTel 5000 n meHee

YCnoBHbIV Temnepatypa TennoHocutens, °C
npoxoa
Tpybonposoaa,
MM

20 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
MnoTHOCTL Tennosoro notoka, Br/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 | 62 | 67 | 82 | 99 | 116 | 135 | 1564 | 174 | 196
50 7 16 | 29 | 43 | &7 | 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 | &7 | 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 | 250 | 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
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1400 87 | 165 | 264 | 355 | 444 | 532 [ 621 | 712 [ 804 | 898 | 995 [ 1092|1193
Bonee 1400 n MnoTHOCTL TennoBoro noToka, Br/m:z
nnockue
NoBEpXHOCTU
19 | 35 [ 54 | 70 | 85 | 99 | 112 [ 125 | 141 | 158 [ 174 | 191 | 205

MpumevaHve - [pOMEXYTOYHbIE 3HAYEHWs HOPM MIOTHOCTWM TEMOBOro MOTOKA Crneayer
onpenensitb UHTEPNonsumen.

Ta6Gnuua 4 - Hopmbl NOTHOCTM TEMSIOBOro NoToka Ans 06opyaoBaHNs U TPyBONpoBOAOB C MOMOXUTENbHLIMK TemnepaTypamy Npy PacnosiokeHUn B
NnoMeLLieHn 1 Yncne YacoB paboTel 6onee 5000

YCnoBHbI TemnepaTypa TennoHocutens, °C
npoxopn,
Tpybonposoaa,

MM

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

[MnoTHOCTL TennoBoro notoka, Br/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 n [NoTHOCTL TENMoBOro NoToka, Bt/mz
nrockue
NMOBEPXHOCTM
23 [ 41 [ 56 | 69 | 82 [ 94 [ 106 | 118 [ 130 | 141 [ 153 | 165
MpumevaHve - [MPOMEXYTOYHbIE 3HAYEHWs HOPM MIIOTHOCTWM TEMMOBOrO MOTOKa creayer
onpefensiTb MHTEPTONSLVEN.

Tabrnumua 5 - HopMbl MNOTHOCTM TENSIOBOrO NOTOKa AN 060pyA0oBaHMs 1 TPYyOONPOBOAOB C MOMOXUTENBHLIMU TeMrepaTypamm Npy pacnonoXeHun B
noMeLLeHnn 1 Ymcne Yyacos pabotel 5000 n meHee

YCnoBHbI TemnepaTypa TennoHocutens, °C
npoxoz
Tpybonposoaa,

MM

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

[MNOTHOCTBL TEennoBoro NoToka, Br/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
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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 n [noTHOCTL TENnoBOro noToka, Bt/m:2
nnockvie
NOBEPXHOCTM
26 | 46 | 63 | 78 [ 92 [ 105 [ 119 [ 132 | 145 | 158 | 171 | 190
MpumeyaHne - [MpoMeEXyTOYHblE 3HAa4YeHUst HOPM MMOTHOCTU TEMNOBOrO MOTOKA Crieayer
onpenensiTe UHTEPronsLnen.

Tabnuua 6 - Hopmbl NMOTHOCTYM TEMSIOBOrO NOTOKa A4S 06opyAoBaHUs 1 TPYGONPOBOAOB C OTPULATENbHBIMI TEMNEPATYPaMM NPU PacMoNOXeHUN Ha
OTKPbLITOM BO34yXe

YCnoBHbI TemnepaTtypa TennoHocutens, °C
npoxoza
Tpybonposoaa,

MM

0 | -10] -20 [ -40 | -60 | -80 | -100 | -120 [ -140 | -160 | -180

[MnoTHocTL TennoBoro 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 17 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 34 37 39 42 45
500 19 21 23 27 30 33 36 38 41 44 46
Bonee 500 [MnoTHoCTL TennoBoro notoka, Br/m:z
M2 1213141515 ]16]17]18]19

MpumevaHve - TMpoMexyTouHble 3HAYEHWs HOPM MIIOTHOCTM TEMMOBOrO MOTOKA Creayer
onpenensiTe UHTePnonsLmnen.

Tabnuua 7 - HopMbl NIOTHOCTU TENMOBOrO MOTOKa 4nsi 060pyAoBaHWs 1 TpyGONPOBOLOB C OTpULATENbHEIMA TeMNepaTypamm npu pacnonoXeHu B
nomeLLeHnn

YCnoBHbIN TemnepaTtypa TennoHocutens, °C
npoxoz
Tpybonposoaa,
MM

0 | -10] -20 [ -40 | -60 | -80 | -100 | -120 [ -140 | -160 | -180
[noTHOCTL TennoBoro notoka, B1/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 1" 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 1" 13 14 16 18 20 21 23 25
125 11 1" 12 14 16 18 20 21 23 26 27

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



iR e P MENM e Tl IR P IR M S A R B I e I e R D A TR IR I A T AT eI R e e R R M EmA AT B IR TR IR e R

1)
lpumersiemcs ¢ 01.01.2013 e3amer CHul141-03-2003

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
Bonee 500 [MnoTHoCTL TennoBoro notoka, Br/m:z

15 [ 16 [ 17 [ 18 [ 19 [ 19 [ 20 [ 21 [ 22 [ 22 | 23

MpumeyaHne - MpoMeXyTOYHble 3HAYEHWUs HOPM MSIOTHOCTM TEMSIOBOrO NOTOKa crieayer
onpenensiTe UHTEPronsLmen.

HopMbI NIOTHOCTU TeNSIOBOro NOToKa Yepe3 NOBEPXHOCTb U3ONALMKN TPY60oNpoBOAOR ABYXTPYOHbLIX BOAAHLIX ceTeil Npyu Noa3eMHOMN
KaHanbHOW Npoknaake

Tabnuua 8 - Hopmbl NIOTHOCTM TENMOBOrO MOTOKa Ans TpyGonpoBoAoB ABYXTPYGHBIX BOASHbIX CETE/ NP NOA3EMHOW KaHanbHOW npoknagke u
NpoAOMKXUTENBHOCTU paboTkl B rog 6onee 5000 u

YcnoBHbI npoxog, CpenHerofoBasi TemMmnepartypa TenfioHoCUTENs
Tpy6onpoBsoaa, (nopatowmi/obpaTtHeIin), °C
MM
65/50 | 90/50 | 110/50
CyMmapHasi NMHeNHas NNOTHOCTb TEMMOBOro NoToka, BT/m
25 19 24 28
32 21 26 30
40 22 28 32
50 25 30 35
65 29 35 40
80 31 37 43
100 34 40 46
125 39 46 52
150 42 50 57
200 52 61 70
250 60 71 80
300 67 79 90
350 75 88 99
400 81 96 108
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
MpumevaHus
1 PacueTHble cpefHerofoBble TemnepaTypbl BOAbl B BOASHbLIX TEMMOBbIX CETAX
65/50, 90/50 n 110/50 °C cooTBeTCcTBYIOT TemnepaTypHbiM rpacmkam 95-70, 150-70 n
180-70 °C.
2 TpomexyTouHble 3HAYeHUst HOpPM MMOTHOCTM TEMSoBOro MOTOKAa credyer
onpepensiTb UHTEPNonsAumnen.

Tabnuua 9 - Hopmbl NNOTHOCTM TEMMOBOrO MOTOKA AN TPyOONpoBOAOB ABYXTPYOHbIX BOASHLIX CETEN MpW NOA3EMHON KaHanbHOM Mpoknagke u
npoaomKUTENbHOCTU paboTbl B rog 5000 4 1 MeHee

YCnoBHbIV Npoxon CpenHerogoBas TemnepaTypa TennoHocuTens
Tpybonposoaa, (nopatowwmin/obpatHeiit), °C
MM
65/50 | 90/50 | 110/50
CymmapHaﬂ NUHEeWHasi NNOTHOCTb TEMOBOro NoToka, BT/m

25 21 26 31
32 24 29 33
40 25 31 35
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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

MpumeyaHue - cm. NpymMedanHus Kk Tabnuue 8.

Tabnuua 10 - HOprI MJIOTHOCTU TENJIOBOro NnoOTOKa 4epe3 NMoBepxHOCTb U30NALUMM NaponpoBOAOB C KOHAEHcaTonpoBod4aMu npu UxX COBMECTHOWN
npoknagke B HeNnpoOXo4HbIX KaHanax

YCnoBHbIN Mapo- |KoHaeHcato- | Mapo- |KoHgeHcaTo-| Mapo- | KoHgeHcaTo-| Mapo- |KoHgeHcaTto-| Mapo- |KoHgeHcato-| Mapo- |KoHaeHcato-
npoxoz nposod| npoBod |npoeod| npoeoa  [mpoBoa| nmpoBod  |MpoBoad| npoeod  [nmpoeog|  mpoBog  |MpoBoA|  MpoBod
Tpybonposoaos,
MM
PacueTtHas Temnepatypa TennoHocutens, °C

115 100 150 100 200 100 250 100 300 100 350 100
25 25 22 18 30 18 41 18 51 18 64 18 79 18
32 25 23 18 32 18 43 18 54 18 69 18 83 18
40 25 25 18 33 18 45 18 58 18 73 18 88 18
50 25 27 18 36 18 52 18 64 18 79 18 95 18
65 32 31 21 43 21 58 21 71 21 88 20 103 20
80 40 35 23 46 23 62 23 81 22 98 22 117 21
100 40 38 23 49 23 66 23 81 22 98 22 117 21
125 50 42 24 53 24 72 24 88 23 107 23 126 23
150 65 45 27 58 27 78 27 94 26 115 26 142 26
200 80 52 27 68 27 89 27 108 28 131 28 153 28
250 100 58 31 75 31 99 31 119 31 147 31 172 31
300 125 64 33 83 33 110 33 133 33 159 33 186 33
350 150 70 38 90 38 118 38 143 37 171 37 200 34
400 180 75 42 96 42 127 42 153 4 183 1 213 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 - - - -

MpumeyaHue - MpoMeXKy TOYHbIE 3HAYEHUSI HOPM MIOTHOCTU TEMNIIOBOrO NOTOKA crieayeT onpeaensTe UHTepnonsaunen.

HopMbI NIOTHOCTU TeNSIOBOro NOToKa Yepe3 NOBEPXHOCTb M3ONALUKN TPY60oNpoBOAOR ABYXTPYOHbLIX BOAAHLIX CeTeit Npyu Noa3eMHOMN
6eckaHanbHOM Npoknagke

Ta6nuua 11 - HopMbl NIOTHOCTH TENMOBOrO NOTOKa AN TPy6OonpPoBOAOE NPy MoA3EMHON GeckaHanbHOM NPoKaaKke U NPOLOMKUTENLHOCTM paBoThl B

rog 6onee 5000 4

YcnoBHbIN CpegHerogoBas Temnepartypa TennoHocUTens
npoxopq, (nogatowmi/obpatHeiin), °C
TpybonpoBsoaa,
MM
65/50 90/50 | 110/50
CymMmapHas nuHenHas nnoTHOCTb TENMOBOro NoToka, B1/m

25 27 32 36
32 29 35 39
40 31 37 42
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50 35 41 47
65 41 49 54
80 45 52 59
100 49 58 66
125 56 66 73
150 63 73 82
200 77 93 100
250 92 106 117
300 105 121 133
350 118 135 148
400 130 148 163
450 142 162 177
500 156 176 194
600 179 205 223
700 201 229 249
800 226 257 279
900 250 284 308
1000 275 312 338
1200 326 368 398
1400 376 425 461
MpumeyaHue - cm. NpymMedanHus Kk Tabnuue 8.

Tabnuua 12 - HopMbl NAOTHOCTU TENMOBOrO NOTOKa AN TpyO6onpoBoAOB Npu Nog3eMHon BeckaHanbHOM NPOKNagke U NPOAOIHKMTENbHOCTU paboThl B
roa 5000 4 n meHee

YCnoBHbIN CpenHerofoBas Temrepatypa TennoHOCUTENS
npoxog, (nopatowwmin/obpaTHeliit), °C
Tpybonposoaa,
MM
65/50 | 90/50 | 110/50
CyMMapHasi iMHenHas NnoTHOCTb TENSIoBOro noTtoka, B1/m
25 30 35 40
32 32 38 43
40 35 4 47
50 40 47 53
65 46 55 60
80 51 60 66
100 57 67 74
125 65 76 84
150 74 86 94
200 93 107 117
250 110 125 138
300 126 144 157
350 140 162 177
400 156 177 194
450 172 196 213
500 189 214 232
600 219 249 269
700 247 290 302
800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567
MpyMeyaHue - CM. NpUMeYaHus K Tabnuue 8.

Tabnuua 13
PalioH cTpoutenscTBa KoadbdpmumeHT z
Cnocob npoknaaku TpybonpoBogoB M MECTOPaCNOoNoXeHne
obopynoBaHus
Ha OTKPbLITOM B B 6GeckaHanbHbIN
BO3ayxe NoMeLLLEHWN, | HEMPOXOOHOM
TOHHene KaHane

EBponeiickas yacTb 1,0 1,0 1,0 1,0
Poccumn
Ypan 0,98 0,98 0,95 0,94

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



T) R b a Lo bt e A i e i et e bt M S D i
lpumersiemcs ¢ 01.01.2013 e3amer CHul141-03-2003

B3anagHas Cvbupb 0,98 0,98 0,95 0,94
BocTouHas Cubupb 0,98 0,98 0,95 0,94
LanbHuin BocTok 0,96 0,96 0,92 0,9
PaiioHbl KpaiHero Cesepa 0,96 0,96 0,92 0,9
N NpUpaBHEHHbIE K HUM

MECTHOCTU

6.1.3 PacyeTHble xapakTepucTUKM TENOMU30NALMOHHBIX MaTepuarnos 1 U3genuin, NpUMEHsieMbIX AN U30MsiLuM obopyaoBaHus U TpyGonpoBoaoB
Ha3eMHON 1 NoA3eMHOW MPOKNaAoK Credyer MpPUHUMATb C YYETOM MINOTHOCTM B KOHCTPYKUMM, BIaXHOCTU B YCIOBUSIX 3KCMMyaTauuu, LUBOB U
BIVSIHUSI MOCTUKOB XOIo/la 3NIEMEHTOB KpenreHus!.

KoahpmLmMeHT TennonpoBoAHOCTH YNMOTHSIOLLUXCS MaTeprarnos Npy onTUMAarbHOM NIIOTHOCTY B KOHCTPYKLUM CriefyeT NpuHUMaTh Mo AaHHBIM
CepTUDMKALIMOHHBIX UCMBITAHWIA UMK MO AAHHLIM, NMPUBEAEHHLIM B CNPaBOYHOM NpuroxeHun b.

6.1.4 TNpy GeckaHanbHoi Npoknaake TpyGoNpPOBOAOB TEMIONPOBOAHOCTL OCHOBHOTO CII0S TEMMOU3OSALIMOHHONM KOHCTPYKUUN, X, , ONpeaenseTcs
no copmyrne

Ry = Rk 3)

TAe », - TENNIONPOBOAHOCTL CYXOro MaTepuana OCHOBHOIO Crosi, Bt/(m-K);

i o- KOC-)(*)(bI/ILlI/IeHT, y‘-WITbIBaIOU.I,VIVI yBenu4yeHme TennonpoBoAHOCTU OT YyBIIaXHEHUA, I'IpI/IHI/IMaeMbII7I B 3aBUCMMOCTU OT BuOa
TennonsonAaunoHHOro matepuana n Tuna rpyHTta no Tabnvue 14.

Tabnuua 14
Matepuan TennovsonsaunoHHoOro KoadhduumeHT yBrnaxHeHus z
cnosi
Tun rpyHTa no FOCT 25100
MaroBnaxHbln BIaXHbIN HaCbILWEHHbIN
BOaON

[MeHononuypetaH 1,0 1,0 1,0
ApmoneHobeToH 1,05 1,05 1,1
[MNeHononumepmmHepan 1,05 1,05 1,1

6.1.5 3a pacueTHylo TemMnepaTypy OKpyKatoLLel cpeabl Npy pacyeTax no HOPMUPOBAHHOM MIIOTHOCTY TENMOBOrO NOTOKA CreayeT NPUHUMATb:
a) ANsi U30MUPYEMbIX MOBEPXHOCTEN, PACTIONOXKEHHBIX HA OTKPLITOM BO3ZyXe:

[Ns TexHonornyeckoro o6opyaoBaHus 1 TpyGoNpoBOAOB - CPEAHIOK 3a rof;

Ans Tpy6onpoBoAoB TENMOBLIX CETEN NpU KPYrnoroanyHoii pabote - cpeaHiot 3a rog;

Anst Tpy6onpoBo0B TEMNMOBbLIX CETEW, paboTaloLLMX TOMBLKO B OTOMUTENbLHbIN Nepros, - CPEAHIO 3a NEpVOoA, CO CPeAHECY TOYHOW TemnepaTypon
Hapy>xHoro Bo3ayxa 8 °C n Hmke;

6) 4N M30NMpyeMbIX MOBEPXHOCTEN, PacnoNOXeHHbIX B nomeLleHumn - 20 °C;

B) Ans TpyOonpoBoAoB, pacnoNnoXeHHbIX B TOHHeNsX - 40 °C;

r) AN nog3emHON NPoknadky B kaHanax unu npu 6eckaHanbHoW nNpoknagake Tpy6onpoBOAOB - CPEAHIO 3a rofd TemnepaTypy rpyHTa Ha riybuHe
3anoxeHns ocu Tpybonposoga. [Mpu BenuumHe 3arnybrneHus BepxHelW 4YacTy MEepekpbITUsi KaHana (Mpu MpoKnagke B kKaHanax) unuv Bepxa
TennousonsLUMOHHON KOHCTPYKUMK TpyGonposoaa (npu 6eckaHanbHon npoknaake) 0,7 M 1 MeHee 3a pacyeTHyl0 TeMnepaTypy OKpyXatoLlen cpeabl

[JOIKHA NMPUHUMATBLCS Ta Xe TeMnepaTypa HapyXHOro Bo3ayxa, YTo U Mpu HaA3EMHOWM NPOKNakKe.

6.1.6 TemnepaTypy TennoHOCUTENS TexHorormyeckoro obopyagoBaHWs M TpyGoONpoBOAOB MNpU pacyerax No HOPMUPOBAHHOW MIIOTHOCTU
TENnnoBOro NoToKa crieayeT NpMHUMaTb B COOTBETCTBUM C 334aHWEM Ha NPOEKTUPOBaHMeE.

[ns Tpy6onpoBoAoB TEMMOBLIX CETEN 3@ pacyYeTHy0 TemnepaTypy TENNOHOCUTENS MPUHUMAIOT:
a) Ans BoAsiHbIX TENOBbIX CETEN:

Aana nopgawtlero pr60nposo,u,a npu MOCTOSIHHOW TemnepaType CeTeBOM BOAbl W KONMUYECTBEHHOM pPErynupoBaHWM - MaKkCUMaribHyH
TeMnepartypy TensioHOCUTenNs;

Onsa nogarollero Tpy6onposoaa npu nepeMeHHol TemnepaType CETeBON Boabl M Ka4eCTBEHHOM perynvpoBaHun - B COOTBETCTBUM ¢ Tabnuuen
15;

Ansi obpaTHbIx Tpy6bonpoBoaoB BoasHbIX Tennosbix ceter 50 °C;

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
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6) AN MapOBLIX CETEN - MaKCUMasIbHY0 TeMnepaTypy napa CpeaHIo Mo AfIMHe paccMaTpMBaeMOro yyacTka naponpoBoaa;

B) AN KOHAEHCaTHbIX CETEN N CeTen ropsiHero BOOOCHabxeHus - MaKkcuMarbHy0 TeMnepaTtypy KoHAeHcaTa unv ropsven Bogpl.

Tabnuua 15

TemnepaTtypHble pexuMbl BOASHbIX 95-70 150-70 180-70
TennosbIx ceten, °C

PacuetHas Temnepatypa TennoHocuTens 65 90 110
tyr C

6.1.7 Tpu onpegeneHun TemnepaTypbl [PYHTA B TemnepaTypHOM Mofe MoA3eMHOro TpybonpoBoga TenmnoBbIX CETen TemnepaTtypy
TennoHocuTens cnegyeT NpUHUMATh:

ONs BOOsiHbIX TEMIOBbIX CETEi - Mo TemnepaTypHoMy rpaduKy peryrvpoBaHvsi NpU CpegHEMECSYHOW TemrepaType Hapy»XHOro Bo3ayxa
pacyeTHoro MecsLa;

051 NapoBbIX CETEW - MaKCUMarnbHyt0 TeMnepaTypy napa B pacCMaTpvBaeMOM MECTE NnaponpoBoaa (C yY4eToM NageHust Temnepatypbl napa no
AnuvHe TpyGonposoaa);

058 KOHOEHCaTHbIX ceTen n ceTen ropayero BOOOCHabxeHns - MaKkCUMarbHYH TeMmnepatypy KoHOeHcaTa 1unm Boabl.
6.2 Onpe,qeneHMe TONLWMHbI U30ONALMM NO 3afaHHON BeNIiMHe TENJIOBOro NoToKa

Mpu pacuyere TOMWMHBLI TENMOBOW M3OMSLUMM MO 33a4aHHON BENWYMHE TEMIOBOrO MOTOKA pacyeTHble TeMmnepaTypbl TEMroHOCUTENS W
OKpY>KatoLLLero Bo3ayxa NnpuHMMaroT B COOTBETCTBMM € MyHKTammn 6.1.5 1 6.1.6.

(UameHeHHas pegakums, Mam. N 1).

6.3 OnpegeneHve TONWWHbLI TENSIOBON U30ONALMK MO TEXHONOINMYECKUM TPeGoBaHUAM™

* NameHeHHas pepakuusi, Mam. N 1.

Mpy pacyete TonWWHbLI TeMnoBoW M3onsuuM obopydoBaHWst U TpyGONpPOBOAOB C MOMOXUTENbHBIMU TemnepaTypamu, PacronoXeHHbIX Ha
OTKPbLITOM BO3[yXe, B KayeCcTBE paCYETHOW TemnepaTypbl OKPYXalollero BO3Ayxa MPUHUMAETCSt CPEdHsis TemnepaTtypa Hauboree XxornogHoun
NATUAHEBKN ¢ 0becnevyeHHocTbo 0,92,

Mpu pacyere TOMWMHBI TENMOBOM M3onsUMKM 0BOpyooOBaHWS M TPyGONPOBOAOB C OTpULATENbHBIMKM TeMNepaTypaMu, PacnoOXeHHbIX Ha
OTKPbITOM BO34yXe, B KaYeCTBE PAcYETHOWM TeMrepaTypbl OKpyXaloLlero Bosdyxa NPUHUMAETCS CpefHsii MakcMManbHas Temnepatypa Haubonee

XKapKoro mecdua.

Ons oGopynoBaHusi 1 TpyGOMPOBOAOB, PAaCMONOXKEHHbIX B MOMELLEHUM, pacueTHasi TemrepaTypa OKpYXXaloLlero Bo3gyxa NpUHUMAeTcs B
COOTBETCTBUW C 33[laHNEM Ha MPOEKTUPOBaHWe, a NpU OTCYTCTBUM YKa3aHuWii 0 TeMnepaType OKpy)XaloLLero Bo3ayxa npuHuMaeTcst paBHoit 20°C.

PacuyeTHasa TemnepaTypa TenNoHOCUTENSI NPUHUMAETCSt B COOTBETCTBUN C 33[laHNEM Ha MPOEKTUPOBAHNE.
(UameHeHHas pepakumsi, Mam. N 1).

6.4 OnpepeneHve TOMWMWHbLI TEeNJOBOW M3ONALUM NO 33adaHHOMY CHWXKeHUI0 (MOBbIWEHUI) TemnepaTypbl BeliecTBa,
TpaHcnopTupyemMoro Tpy6onpoBogaMmu (naponposogamu)

Mpy pacyeTe TOMLIMHBI TEMMOBOWA W3OMAUMM MO 33JaHHOMY CHWDKEHWIO (MOBLILLEHMIO) TEMMepaTypbl BELUECTBa, TPaHCMOPTUPYEMOro
Tpy6onpoBogamu, pacyeTHy0 TeMnepaTypy OKpyKatoLLeln cpedbl cregyet NpuHUMaTh Ans Tpy6onpoBOAOB, PacNoNOXEHHbIX:

Ha OTKPbLITOM BO3yXe U B MOMELLEHUU - B COOTBETCTBUM C 6.3;
B TOHHensx - 40°C;

B kaHanax unu npu GeckaHanobHOW Npokrasake TpyGonpoBOAOB - MUHUMATIbHYHO CPedHEMECSHHYO TeMMepaTypy rpyHTa Ha rnyGuHe 3anoxeHust
ocu Tpy6onposoga.

PacueTHyto Temnepatypy TENNOHOCUTENSA NPUHMMAKOT B COOTBETCTBUM C 334aHWEM Ha NPOEKTUPOBaHME.
(UameHeHHasn pepakumst, Mam. N 1).
6.5 OnpeneneHuve TOMWWHbI TENSIOBOM U30NALMK MO 3afaHHOMY KONMYeCTBY KOHAEHcaTa B naponpoBoax

lMpw pacyeTe TOMLLMHBLI TENIOBOW U30MSALMM NaponNpoBOAOB NEPErPETOro N HAChILLEHHOMO Napa PacYeTHY0 TeMnepaTypy OKpyXatoLLero Bosgyxa
cregyeTt npyHUMaTh B COOTBETCTBUM C 6.3.

PacueTHble napamMeTpbl nNapa npuHMMartoT B COOTBETCTBUN C 3aaHNEM Ha NpoeKTnpoBaHue.
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(UameHeHHas pegakums, Mam. N 1).

6.6 OnpepeneHve TOMIWMHbLI TENMOBOW M3ONALUMM NO 33aAaHHOMY BpPeMeHW MNPUOCTAHOBKU [ABWXEHWUS XWOKOro BellecTBa B
Tpy6onpoBoaax B Liensix NpeAoTBPaLLEHUs1 ero 3aMep3aHusl UNU YBenu4yeHus BA3KOCTU

I'IpM pacyete TOMWMHbLI TENMOBON U30MAUUMKM MO 3adaHHOMY BPEMEHU MNPUOCTAHOBKA [OBWKEHUS XUOKOCTU B pr60npoaop,ax B Uenax
npegoTepalleHna ero 3amep3aHna Unn yBenndeHmnsa BA3KOCTU pacyeTHbIe NapaMeTpbl OKpYXXatoLlero Bo3ayxa U TenfioHocuTena cneayer npuHuMmaTb
B COOTBETCTBWM C 6.3 1 3aaaHVeM Ha NpoeKkTupoBaHue.

(UameHeHHas pegakums, Mam. N 1).

6.7 PacyeT ToNwMHbI TENMOBOW U30MSILMM NO 3a4aHHOW TeMmnepaType Ha NOBepPXHOCTU usonsaumumn®
* N3ameHeHHas pegakuusi, Mam. N 1.

6.7.1 TemnepaTypy Ha NOBEPXHOCTW TEMOBOM U30NSLUM CregyeT nNpuHmaTh He bonee, °C:

a) AnA M30MMpyeMblX MOBEPXHOCTEW, PacrnonoXeHHbIXx B pabodeit mnu obcrnyxmBaemMon 30HaX MOMELLEHWA W COAepXalimx BellecTBa C
Temneparypoi:

Bbiwe 500 °C 55
ot 150 o 500 °C 45
150 °C v Huxe 40
BCMbILLKM NApoB Hke 45 °C 35

6) Ona n3onupyembix I'IOBerHOCTeI7I, PacnonoXeHHbIX Ha OTKPbITOM BO3yXe B paﬁoqeﬁ nnu 06CJ'Iy)KI/IBaeMOI7I 30He!

npu MeTanInyeckoMm NnokpoBHOM crioe 55
AN opyrx BUOOB MOKPOBHOMO Crost 60.

TemnepaTypa Ha MOBEPXHOCTW TEMIOBOW M30MsLMM TpyBONpOBOAOB, PacroNOXKEHHbIX 3a Mpeaenamu paboyei unv obCnyX1BaeMoln 30HbI, He
[OIMKHa NpeBbILLaTh TEMNepaTypHbIX NPEAESIOB NPUMEHEHUS MaTepUanos NMOKPOBHOIO Cos, HO He Bbilwe 75 °C.

6.7.2 PacueTHyto TeMnepaTypy OKpyatoLLlero Bo3ayxa crieqyeT NnpMHMMaTh Asi NOBEPXHOCTEN, pacnoONOXEHHbIX:
Ha OTKPbLITOM BO34YyXe - CPEAHIO MakcuManbHyto Hanbonee Xapkoro mecsua;

B MOMELLEHUN - B COOTBETCTBUM C 6.3.

6.7.3 MNpn HeobxoQMMOCTM OAHOBPEMEHHOrO BbINONTHEHUS] TpeboBaHun 6.1-6.5 n 6.7 npuHUMaeTca Gonbluee 3HAa4YEeHWE PacYETHON TOMLWUHbI
n3onsumn.

6.8 PacyeT TONWMHbI TENNOBON U3ONALMM C LieNbio NPeaoTBpaLleHUs KOHAEeHCaUMn Briaru U3 OKpyXXalollero Bo3gyxa Ha NoKpOBHOM
crnoe TennoBoOW M3oMnsLMU 060pyaoOBaHUsl U TPYGONPOBOAOB, coAepXaliux BellecTBa ¢ TemnepaTypon Huxe TeMnepaTypbl OKpyXatoLiero

BO34yXxa

LaHHbIA pacyeT cnenyet BbINOJIHATb TOMbKO ANA U30NnMpyemMblx I'IOBerHOCTel7l, pacnonoXeHHbIX B NOMELLEeHUN.
PacuyeTtHas Temneparypa U OTHoCUTenbHaa BNaXXHOCTb BO34yXa NPUHMMAKOTCA B COOTBETCTBUM C 3adaHNEM Ha NPOEKTUpoBaHUE.

[ns n3onupyembix NOBEPXHOCTEN C OTpULLATENbHBIMA TeMnepaTypaMu, pPacrnofioXEHHbIX B MOMELLEHUM, TOMLWUHA TEeNNMoMn30MsiILUOHHOIO Cros,
onpegeneHHas no ycnosusm 6.1, 6.2, gomkHa 6biTb NpoBepeHa Mo 6.8. B peaynbTaTte cpaBHEHUs1 NpUHUMaETCst 6ornbluee 3Ha4YeHNe TOMLLMHBI CIOS.

(UameHeHHasn pepakumsi, Mam. N 1).

6.9 Mpu pacyere TOMWWHLI TENIOBON MU3ONAUUM C Liefbi0 NPeaoTBPaLLEeHMs KOHOEHCAUMU BriarM Ha BHYTPEHHUX MOBEPXHOCTAX ra3oXO4oB,
TPaHCNOPTMPYIOLLUX rasbl, CoaepXxalyne BOoAsHbIE Napbl UV BOASAHbIE Napbl U rasbl, KOTOPbIE NPV PacTBOPEHUM B CKOHOAEHCUPOBABLUMXCA BOASHbLIX
napax MoryT npuBecTM K 0Opa3oBaHWIO arpecCUBHbIX MPOAYKTOB, PACYUETHY TeMmnepaTypy OKpyXawllen cpegbl crnegyer nNpuHUMaTb B
COOTBETCTBUM C 6.3.

PacueTHble napameTpbl ra3oB NPUHUMAOT B COOTBETCTBUM C 3a4aHUEM Ha NPOEKTUPOBaHNE.

(UameHeHHas pegakums, Mam. N 1).

6.10 lMpu pacyeTe TennoBoi M3onsALuM Tpy6onpoBoaoB ¢ 0GOrpeBaoLLMMU X NapOBbIMM UM BOASHBIMM CTNYTHUKaMU pacyeTHyo Temnepatypy
OKpY>KatoLLLero Bo3ayxa crieqyeT npuHAMATh:

Ha OTKPbITOM BO3ayXe - CpeaHIoo Haunbonee XonoA4HON NATUOHEBKM UMK B COOTBETCTBUM C 3a4aHNEM Ha NpoeKTupoBaHue;

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
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B MOMELLEHNM - B COOTBETCTBMN C 3a[jaHNEM Ha NPOEKTMPOBaHUE, a Npu OTCYTCTBWM YKa3aHWii O TemnepaTtype OKpyxatoLuero Bosgyxa - 20°C;
B TOHHensXx - 40°C;

PacuyetHyto TemnepaTypy TenrnoHocutenst B TpyGonpoBoge u oborpeBarolleM €ro CryTHWKE MPUHMMAOT B COOTBETCTBUM C 33faHWEM Ha
NPOEKTUPOBaHNE.

(WN3meHeHHas pepakums, N3m. N 1).

6.11 TennousonALMOHHY KOHCTPYKLMIO C TENNOM3ONALMOHHBIM CIIOEM M3 OOHOPOAHOrO Marepuarna, yCTaHOBMEHHOTO B HECKOMbKO Crloes, npu
pacueTax paccMaTpuBaloT Kak Of4HOCOMHY 0.

Pacuer TONWwMHBI TENNOM3ONALMOHHOIO Cros KOHCTPYKUUN, cocToswen u3 ABYyX © 6bonee cnoes pa3HOpPOAHbIX MaTepuanos, cnenyer
NPOBOAUTL UCXOAS M3 TOro, YTO MEXCIoMHas TemnepaTtypa He MNpeBbIlaeT MakCUMarnbHyk TemnepaTypy NpUMEHEHUs TEnnou3onsALMOHHOro

MaTepuana nocrnegyoLmx cnoes. TOMLWMHY KaXgoro Crosi pacCyYnTbIBalOT OTAENbBHO.

6.12 PacyeTHyo TOMNLMHY TENIOM30NSALMOHHOMO CMos B KOHCTPYKLUMAX TEMMOBOM U30NSALMM HA OCHOBE BOMOKHWUCTbLIX MaTepuanoB U n3genuin
(MaToB, NAMT, XONCTOB) CrieayeT OKPYrMNATb A0 3HAYEHWI KpaTHbIX 10 MM.

B KOHCTPYKUMAX Ha OCHOBE MUHeparioBaTHbIX UMIMUHOPOB, XXECTKUX AYEeUCTbIX MaTepuanoB, matepuarnoB U3 BCMEHEHHOro CUHTETU4YEeCKoro
Kay4dyka, nonuatuneHa u neHonnactoB cneayer npuHMMmatb 6n|/|>|<a|7|Luy|o K paC‘-IETHOIZ TONWUHY n3genun no HOPMatmMBHbIM [JOKYyMEHTaM Ha

COOTBETCTBYHOLWME MaTepuanbl.

Ecnu pacyetHasi TonMHa TENMOM3OMSLMOHHOTO CMOSi He COBMadaeT C HOMEHKMATypHOW TOMLWMHOW BblGpaHHOro matepuana, crepyer
npyvHUMaTb NO AeWCTBYIOLLE HOMEHKNaType Gnikaiillyto 6ornee BbICOKYO TOMLLMHY TEMMOU3ONSALMOHHOMO MaTtepuana.

[Jonyckaetca npuHuMath Gnkaiwyio 6Gonee HWU3Kyl TOMLMHY TEMNOM3OMNSALUMOHHOTO Crlosi B CRydvasix pacyera no TemnepaTtype Ha
NMOBEPXHOCTM U3OMSALMU Y HOPMaM NIOTHOCTM TEMOBOrO MOTOKA, €CNM pasHuLa Mexay Pac4eTHOM Y HOMEHKNATYpPHOW TOMLUMHOM He NpeBblluaeT 3
MM.

6.13 MI/IHI/IMaJ'IbHyIO TONWUWHY TENNOM30oNALMOHHOIO Cnoya crneayeTt npuHuMaTh:

npun wmnsonauun uunuHapaMmm m3 BOJIOKHUCTLIX MartepuanoB - paBHOVI MUHUMAIbHON TOMLLMHE, I'Ipe,El,yCManVlBaeMOVI rocyaapcTBeHHbIMA
CTaHgapTamu nnm TexHn4eCckumin ycnoBmnamu,

npu n3onaunm TKaHAMKM, NONMOTHOM CTEKITOBOJIOKHUCTbBIM, LLUHYpaMu - 20 mm;
npu n3onauum n3aenmamm n3 BONTOKHUCTbIX YMJITOTHAKLLMXCA MaTtepuarnos - 20 mw;

npun mn3ondaumn XectkMMmn matepuanamu, msgennamm n3 BCMNEHEHHbLIX MOoNMMepoB - paBHOVI MUHUMArbHON TOFLLMHE, I'IpeﬂyCManl/lBaeMOVI
rocyaapcTBeHHbIMU CTaHA4apTaMu Ui TeXHUYECKUMM Y CIrioBUAMMU.

6.14 I'Ipe}:leanaﬂ TOJILWUHA TENTON30NALMOHHOIO CIoA B KOHCTPYKLUUAX TENIOBOW U30MSL MK pr6OI'IpOBOD,OB npuBegeHa B npunoxeHun r.

Ecnu pacuetHas TonwumHa Gonblue, YemM MOXET 06ecrnedmTb B COOTBETCTBUM C MPUIoXeHuem [ BbIOpaHHbIN TEMNMOU3oNALMOHHbBIN MaTepuman,
cnegyet npuMeHuTb 6onee addeKTUBHbIN TEMNOU3ONALMOHHBIN MaTepurarn.

an/IMeHeHI/Ie KOHCprKLI,VII7I ¢ Gonbluen TOMLLMHON TENOU3ONALMOHHOIO Crost Tpe6yeT TexHn4Yeckoro 06ocHoOBaHUsI.

6.15 TonwuHy TennousonsALMOHHOrO CMNOosi B KOHCTPYKLMAX TEMMOBOW U30NALMM NPUMBapHON, MydTOBON U HECHEMHON (hriaHUEeBON apMatypbl
crnepyet NpyHMMaTb PaBHON TOMLLUMHE U3oNsauum Tpybonposoaa.

TOMNLWMHY TENMOU30NALMOHHOMO CMOSi B ChEMHbIX TEMMOU3OMNALMOHHBIX KOHCTPYKUMAX (OnaHLeBbIX COeaMHeHWid 1 dnaHueBoi apmarypsl ¢
MOMOXUTESBHOM U OTPULATESTLHON TEMMEPaTy POl TPaHCMOPTVPYEMbIX BELLECTB CredyeT NpMHMMaThL PaBHOM TOMLWMHE M3onsLmM Tpy6onposoaa.

6.16 Onsa nosepxHocTen ¢ Temnepatypon Bbiwe 300 °C n Huxe muHyc 60 °C He JonyckaeTrcs MpUMEHEHWEe OOHOCMOMHbBIX KOHCTPYKUuA. Mpu
MHOFOCMOWHOM KOHCTPYKUMM NOCHEAYOLWME CMON AOMKHbI NEPEKPbIBaTh LUBbLI NpeablayLLero.

6.17 3akasHble TOMNWWMHY 1 06beM TEennoM30NALMOHHBIX M3AENUA U3 YMNOTHSALMXCA MaTepyanoB CrieayeT ornpeaensTb o pekoMeHayemMomy
npunoxenuio A.

6.18 TonwuHy MeTannuyeckux U KOMMNO3MLUOHHBIX MaTepuanos, NPUMEHsSIEMbIX B Ka4eCTBE MOKPOBHOMO CIlOsi, B 3aBUCMMOCTM OT Hapy>kHOro
AnameTpa TpybonposBoaa unu KoHGUrypawmm TeNNom3onsaLMoHHON KOHCTPYKUUM cnegyeTt NpuHMMaTh no npunoxenuio b (tabnuubl 6.2 n b.3).

(WN3meHeHHas pepakums, N3m. N 1).
Tabnuua 16 (Uckntoyena, Mam. N 1).

6.19 B kayecTBe NMOKPOBHOrO Criosi TENMOM3OMNSALMOHHBIX KOHCTPYKLUMA AnameTpoM msonsuyum Gonee 1600 MM 1 NNOCKMX, PacnonOXeHHbIX B
NOMELLLEHUN C HearpecCuBHbLIMU 1 criaboarpecCuBHLIMU CcpeaamMu, A0NyCKaeTcs NPUMEHSITb METanIM4eckme NUCTbl U NeHTbl TonwuHomn 0,7-0,8 mm, a
Anst Tpy6onpoBooB AnamMeTpomM usonsaumm 6onee 600 go 1600 mm - 0,6 mMm.

6.20 JINCThbl U NEHTbI N3 antOMUHUA U antoMUHUEBBIX cnnasoB TonwwmHon 0,25-0,3 MM pekomMeHayeTCHa NPUMEHATb roprUpPOBaHHbLIMU.

6.21 LUTyKaTypHbIA MOKPOBHbLIA CIIOM TEMMOWU3OMNMPOBAHHON MOBEPXHOCTW, PACMOSIOKEHHON B MOMELLEHUM, AOSDKEH OblTb OKMEeH TKaHbHO.
TONLWMHY LUTYKaTYPHOrO MOKPbLITUS MPY YKIaAKe Mo JKeCTKUM UMW BOMOKHUCTLIM MaTepuanam B 3aBMCMMOCTM OT AvameTpa U3onmpyemoro obbekta
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pekomeHayeTcs NpuHMMaTe no Tabnuue 17.

Tabnuua 17

Bua nsonsiuuoHHoro TonwmHa LWTyKaTypHOro NMOKPbLITUS, MM
mMaTtepuana (ocHoBaHue)

Bwug n3onupyemoro obbekta

TpybonpoBoabl HApy>kHbIM AMamMeTpoM, | obopyaoBaHue
MM
Ao 133 Bkrn. 159 n Gonee
YKecTkme nsgenus 10 15 20
BonokHucTble n3genus 15 15-20 20-25

6.22 [na TennousonsLMOHHbIX KOHCTPYKUWIA, MOABEPraloluxCs BO3LENCTBUIO arpeccuBHLIX cped, Criedyer npedycMmaTpueaTth 3aliuty
METanMMYeCK1X NOKPbITUIA OT KOPPO3UN.

|_|pl/l Mcnonb3oBaHUM B Ka4yeCTBe MNOKPOBHOIO CfioAa CcTanu TOHKONMMCTOBOW OLMHKOBAHHOW TOSLUMHA LIMHKOBOIO MOKPbITUA Bbl6l/|paeTCﬂ C y4yeTom
cTeneHun arpeccnBHoOro BO34eNCTBUSA cpenbl 1 npegnonaraemMmoro cpoka CJ'Iy)K6bI NMOKPOBHOrIO CJ10A, HO HE MeHee 20 MKMm.

Mpy NpUMEHeHWM B KayecTBE MOKPOBHOIO CIIOSi MIUCTOB U FIEHT U3 asiioMUHUA U antOMUHMEBLIX CMIIaBOB W TEMMOU3ONSALUOHHOMO Crosi B
CTarbHON HEOKPALLEHHON CETKe UMK NPY YCTPOICTBE Kapkaca credyeTt npedycMaTpuBaTh yCTaHOBKY MOZ, MOKPOBHBIM CIIOW NPOKMafKu U3 pyJIOHHOTO

maTtepuana Unv okpacky NOKPOBHOTO CIOsi U3HYTPY BUTYMHbIM 1aKoM.

6.23 lMoa MOKPOBHBLIA CRON M3 HEMETaNfIM4eCcKux MaTepuanoB B MOMELLEHVSX XpaHeHWst U nepepaboTkM MULLEeBbIX NPOAYKTOB creayer
npegycmaTpvBaTth YCTaHOBKY CETKU CTarbHOM 13 MPOBOMOKY ANAMETPOM He MeHee 1 MM C s4eiikamMn pa3mepom He 6onee 12x12 mMm.

6.24 KOHCTpyKUMA TEennoBoW MW30MAUMM AOMKHA MWCKNYaTb ee gedopmaumio U CnonsaHne TEnmou3OonsLMOHHOTO Crnosi B Mfpolecce
akcnnyaTtaumn. B coctaBe TennonsonsiuMoHHbIX KOHCTPYKUMA obopyaoBaHus 1 TpyGonpoBOAOB cneayer npegycmaTpuBaTh OMOPHbIE 3fIeMEeHThbl U

pasrpyxatoLume yCTponucTBa, obecneyvBatoLme MEeXaHUYECKY0 MPOYHOCTb M SKCMIyaTauUOHHY 0 HAAEXHOCTb KOHCTPYKLUNA.

Ha BepTukanbHbIX yyacTkax TpyGonpoBogos M 0GopyaoBaHUs OMOpHbIe KOHCTPYKUWMWM CRegyeT npegycMatpusaTb yepes Kaxable 3-4 M no
BbICOTE.

6.25 B KOHCTPyKUMsIX TennoBoW u3onsuuvM obopynoBaHus M TpybornpoBogoB € OTpuuaTenbHbIMM TemrnepaTypamu BeLecTB He creayer
NPUMEHATb METaNMYecKue KpenexHole AeTanu, NpoXoasiimne Yepes BCH TOMLUMHY TENNOU3ONSALMOHHOTO crnos. KpenexHble getany unm mux 4yactu
cnegyet npegycMatpueaTh U3 MaTeprasioB ¢ TENMONPOBOAHOCTLIO He Gonee 0,23 B1/(m-°C).

[epeBsiHHbIE KpenexHble AeTanu AOMKHbI BbiTb 06paboTaHbl aHTUMMPEHOM U aHTUCENTUYECKUM COCTaBOM.

OnNeMeHTbI KpeNnneHusl, U3roToBINEHHbIE U3 YTNEPOANCTON CTanu, AOMKHbI UMETb aHTUKOPPO3UIMHOE MOKPLITUE.

6.26 Pa3melLeHne KpenexHbIX AeTanei Ha N30nupyemblx NOBEPXHOCTSIX creayeT npuHnmMathb B cootBeTcTBumM ¢ FOCT 17314.

6.27 [Oertanu, npegycmaTtpuBaemble AMs KPEMneHUst TENNOU3ONSALMOHHOW KOHCTPYKLMM Ha MOBEPXHOCTU C OTpULATENbHLIMA TEMMEpaTypamu,
OOIKHbI IMETb aHTUKOPPO3VMOHHOE MOKPLITUE MU U3TOTaBIMBATHLCS U3 KOPPO3MOHHO-CTOWKUX MaTeprarios.

KpenexHble geTanu, conpukacaroLimecs ¢ U3onupyemMon NoBepxHOCTbIo, criegyeT npeaycmatpyBaTh:

ONs noBepxHocTel ¢ Temnepatypoi oT MuHyc 40 po 400 °C - n3 yrnepoancTon ctanu;

Ans noBepxHocTel ¢ Temnepatypoi Bbiwe 400 1 Hwke MuHyc 40 °C - 13 TOro e mMatepuvana, YTo 1 U3onupyemasi NoBepXHoCTb.

OneMeHTbl KpenneHust TENnoMU3ONsSLMOHHOTO WM MOKPOBHOMO CIIOEB TEMMOU3ONSALMOHHBLIX KOHCTPYKUMA 0BopyaoBaHust U TpybonpoBoaos,
pacnonoXeHHbIX Ha OTKPLITOM BO3yXe B palioHax C pacyeTHOW TeMnepaTypon okpyatoLiero Bo3gyxa Hwke MuHyc 40 °C, cnegyer npuMeHsaTb 13

J'IerVIpOBaHHOI?I cTanu unn antoM1MHUA.

6.28 KOHCTpPYyKUMS MOKPOBHOMO CrOsA TENOBOW M30NAUMM [OMKHA OONyCckaTb BO3MOXHOCTb KOMMEHcauun TemnepaTypHbiX Aedopmaviin
n30nmMpyemoro obbekTa 1 TENNoU3onNsALMOHHON KOHCTPYKLIMM.

TeMﬂepaTyprle WBbl B 3alUUTHbIX MOKPbITUAX TOPU3OHTalIbHbIX pr6OI'IpOBOD,OB crnegyer npegycmartpmBaTtb Yy KOMMEHCATOpOB, OMop U
NOBOPOTOB, a Ha BEPTUKAIbHbIX pr6OI'IPOBO,ElaX - B MeCTax yCTaHOBKU OMOPHbIX KOHCprKLI,VIVI.

Mpy M30MALMM XeCTKMMI (hOPMOBaHHBIMU M3AENWSIMU criedyeT npegycMaTpyBaTh BCTaBKM M3 BONOKHUCTbIX MaTepuanoB B MecTax ycTpoicTBa
TeMMepaTypHbIX LLBOB.

6.29 Bblbop maTepuana Ans NOKPOBHOTO Crlios TEMMOM3ONSALMOHHBLIX KOHCTPYKUMA OOOpYAOBaHWS M TpyGOMpOBOAOB, PaCMOfOXEHHbIX Ha
OTKPbLITOM BO34yXe B paiioHax C pacyeTHOM TemrepaTypol Okpyxawouwero Bo3gyxa MuHyc 40 °C u Hwxe, crnegyer Npou3BOaUTb C Y4ETOM
TemnepaTypHbIX NPeAenos NPUMEHEHUs MaTepranos No AeNCTBY LM HOPMaTUBHBLIM JOKYMEHTaM.

6.30. KOHCprKLlI/I;I KpenneHna NOKPOBHOINo crosA TENOBON M3oNaumMmn 060py,D,OBaHI/|$| n prGOﬂpOBO,D,OB C oTpuuartenbHbiMK TemMnepartypamm
BelleCTB O0JKHa UCKMKYaTb BO3MOXHOCTL NoBpeXaeHUsa Nnapons3onAaunoHHOIo Cnod B npouecce akcnnyarauun.
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6.31 Ons oBopynoBaHus n TpybonpoBOgoOB C OTpULATENBHLIMU Temrepatypamy Npu NPUMEHEHUM MapPOM3ONSILMOHHOMO CIOS U3 PYJIOHHBLIX
MaTepuanoB 6e3 ChnoLLIHON HaKMekn crieayer npeaycMaTpuBaTh repMeTM3aLmio LWBOB Napou3oNsSILIMOHHOIO Crosi; Npu TemnepaType 13onupyemMon
NnoBepxHOCTU Hwke MuHyc 60 °C creayer Takke npegycMaTpuBaTb FEPMETM3aLMIO LUBOB MOKPOBHOTO CrOSi FEPMETMKaMM UMW MIEeHOYHbIMU
KNesLwMMUCS MaTepuanamm.

6.32 [na 6GeckaHanbHOW NpokNagkM TpyObonpoBOAOB TEMMOBLIX CETEN B CyXMX FPYHTaxX BO3MOXHO MNPUMEHEHWE W3ONALUUM U3 LUTYYHbIX
(POPMOBaHHbIX U3AENUA (CKOPMYMbl, CErMEHThI) U3 NEHOMONMypeTaHa Unn nosiMmepbeToHa ¢ BOAOHENPOHNLAEMbIM NOKPOBHLIM CIOEM, NpU 3TOM
TENNou3oNsALMOHHbIE U3AENUsi CriedyeT yKnaabiBaTb HA BOAOCTOMKMX M TEMNEPATYPOCTOMKMX MACTMKaX UMK KIesiX.

6.33 lMpu pacyeTe Tennosomn nsonsumm TpyGonpPoBOAOB CO CMyTHUKaMM PACYETHYO TemMnepaTypy OKpYKaloLen cpeab! z; CredyeT NpuHUMaTb:

Ha OTKPbITOM BO34yXe - CPeaHIo0 Hanboree XonoaHoWM NATUOAHEBK UMW B COOTBETCTBUM C 3aaHNEM Ha NPOEKTUPOBaHME;
B NMOMELLEHUN - B COOTBETCTBUW C 3afjaHNEM Ha NPOEKTUPOBaHME, a NPU OTCYTCTBUM AaHHbIX O TEMMNepaType OKpyxaroLero Bozayxa - 20°C;
B TOHHensx - 40°C;

PacuyetHyto TemnepaTypy TennoHocutensi B TpyGonpoBoge v oborpeBaroliem ero ChnyTHWKE MPUHMMAOT B COOTBETCTBUM C 3afaHueM Ha
NPOEKTUPOBaHWE TEMNOBON U3OMSALMN.

(BeeneH pononnutensHo, N3m. N 1).

Mpunoxenve A
(obsizaTenbHoe)

I'Iepequb HOPMaTUBHbIX OKYMEHTOB, Ha KOTOpble UMEKOTCHA CCbITKU B TEKCTe

FOCT 12.1.004-91 Cuctema ctaHaapToB 6e3onacHocTu Tpyaa. lMNoxapHas 6esonacHocTb. Obwme TpeboBaHumst

FOCT 7076-99 Matepuansl u m3genus ctpouTenbHble. Meton onpedeneHust TennonpoBOAHOCTM U TEPMUYECKOrO COMPOTUBIEHUS NpU
CTaLMOHapHOM TEMMOBOM pexvme

[OCT 17177-94 MaTepuarbl 1 U30enusi CTPOUTESNbHbIE TENNOU3O0NALMOHHbIE. MeToabl UCTIbITAHWI

FOCT 17314-81 YcTpoicTBa AN KpenneHus TennoBOn M30MAUMU CTanbHbIX COCYAOB M annapatoB. KOHCTpykuus u pasmepbl. TexHudeckue
TpeboBaHus

FOCT 25100-2011 IpyHTbI. Knaccudmkaums

FOCT 25898-2012 MaTepvansl 1 nsgenuvsi ctpouteneHble. MeTogbl onpegeneHns naponpoHULAeMoCTH U COMPOTMBIIEHNS NapONPOHULLAHMIO
FOCT 30244-94 Matepuarnbl cTpouTenbHble. MeToabl UCMbITaHWA HA FOPHYECTb

OCT 31913-2011 Matepuans! 1 usgenus TennonsonsunoHHble. TepMUHbI 1 onpeaeneHus

FOCT 32025-2012 (EN ISO 8497:1996) Tennosas u3onsauus. Merog onpeaeneHusl XapakTepucTuK TennonepeHoca B LMnNuHApax 3aBoOACKOro
M3rOTOBIIEHUS MPU CTaLMOHAPHOM TEMIIOBOM pPEXUME

CIM 124.13330.2012 "CHuI 41-02-2003 Tennosble ceTu"
CIM 131.13330.2012 "CHwuI 23-01-99* CtpouTenbHas knumartonorms” (¢ usmeHeHvnem N 2)

Mpunoxenne A (U3ameHeHHasn pepakums, Mam. N 1).

Mpunoxexune b

(cnpaBoyHOE)

TexHun4yeckune XapakKTepUucTukn Tennnon3onaunoHHbIX, 3alUMTHO-NOKPOBHbLIX U NIAPON30NALUOHHLIX MaTepuarioB U

n3genun*
* N3ameHeHHas pegakuusi, Mam. N 1.
Tabnuua B.1
HaumeHoBaHnve CpegHss TennonpoBogHOCTb Temnepatypa| [pynna
mMaTepuana, usgenus | NNoTHOCTbL B |  maTepwana (M3genvs) B | MPUMEHEHWS, | roprodecTym
KOHCTPYKLWK, KOHCTPYKUMM H_, °C

Kr/m3 Bt/(m-°C), ans
NMOBEPXHOCTEN C
Temneparypoi, °C
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20 n BblWwe 19 1 Hwxe
MaTtbl 13 100 0,038+0,00021 0,038- OT MUHYyC HIr
MWUHepanbHoM BaThl by 0,027 180 no 700
NPOLUNBHbIE
TENnnon3onsLMoHHbIE,
B TOM Yucre B
obknagke 13
METannmM4ecKon CeTkun,
6asanbLToBOM 1
KpeMHe3eMHOW TKaHW
125 0,038+0,0002 0,038-
t 0,027
MaTtbl 13 100 0,038+0,00021 0,038- OT MuHyC HI
MWHepanbHoK BaThl Ly 0,027 180 po 450
NPOLUMBHbIE
TENNON30NSALNOHHbIE
B oDOKnagke u3
CTEKNOCEeTKH,
CTEKINOTKaHW,
CTeKknoxorncra
125 0,038+0,0002 0,038-
b 0,027
Matbl u3 80 0,036+0,00022 0,035- OT MUHYyC HIr
MUHEpanbHOW BaTbl . 0,027 180 no 700
NPOLUNBHbIE
rodopupoBaHHOM
CTPYKTYpbI
100 0,038+0,00021 0,038-
Ly 0,027
MaTtbl 13 60-80 0,036+0,00022| 0,035- | Ot muHycC 60 HIr
MUHEpanbLHOW BaTbl b 0,027 no 400
PYJIOHMPOBaHHbIE Ha
CUHTETUYECKOM
CBSA3YHOLLEM
MnnTbl U3 60-80 0,038+0,00029 0,038- Ot MuHyc 60 HIr-r1
MMHepanbHoOM BaTbl Ha b 0,029 no 400
CUHTETUYECKOM
cBA3yoLLEM
TEnnon3onsiLMoHHbIe
Msirkme
MnnTbl 3 90 0,039+0,00022| 0,039- | Ot mnHYyc 60| HI-I'1
MUHeparnbHOW BaTbl Ha b 0,030 no 400
CUHTETUYECKOM
CBA3yOLLEM
TENnon3onsLMOHHbIE
nonyxecTkue
Mnutbl U3 100-140 | 0,039+0,00021 0,039-
MMHepanbHoOM BaThbl HA by 0,029
CUHTETUYECKOM
CBS3YIOLLEM
TENNON30NSALNOHHbIE
KecTkue
MonyumnuHapsbl n 80 0,044+0,00022 0,043- OT MUHyC HIr
LMINUHAPLI b 0,032 180 oo 400
MMHepanoBaTHble
100 0,049+0,00021 0,048-
Ly 0,036
150 0,050+0,0002 0,049-
by 0,035
MaTbl 1 BaTa 13 40-60 0,032+0,00019 0,031- OT MUHyC HIr
CYNEepTOHKOro b 0,024 180 go 700
6a3anbLToBOro
BOIOKHa 6e3
CBS3YIOLLErO
LWHyp 200 0,056+0,00019 | 0,055-0,04 | OT MyHYC HIr-r
TENMNoU30nALMOHHbIN . 180 no 600
13 MUHeparnbHOM BaTbl
LLIHyp acbecToBbI 100-160 | 0,093+0,00019 - Ot nntoc 20 M
£ no 220
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MaTbl NpoLLMBHbIE 50 0,036+0,0002 | 0,037-0,03 | OT muHyc 60 HIr
rodopupoBaHHoOM b 0o 450
CTPYKTYpbI 13
CTEKINSIHHOro
LTanensHoro
BOJTOKHa, B TOM 4uMCre
B obOKnagke u3
MeTanM4eckon ceTku
Matbl 1 BaTa 13 40-60 0,033+0,00014 0,032- OT MUHYyC HIr
CYNEepTOHKOro to 0,024 180 no 400
CTEKINSIHHOrO BOJTOKHA
6e3 cBAsyloLlero
TennonsonsiLNoHHbIE 130 0,005+0,0002 0,005- OT MUHyC HIr
nsgenvs us f 0,038 150 go 350
neHocTekna
ApmoneHobeToH 200-300 0,055+0,0002 0,055 Ot muHyc 60 HIr
Ly no 300
Mecok nepnuToOBLIN, 110 0,052+0,00012| 0,051- OT MuHyC HIr
BCMyYeHHbIN, MEMNKUA b 0,038 200 po 875
150 0,055+0,00012 | 0,054-0,04
f’m
225 0,058+0,00012| 0,057-
Ly 0,042
TennonsonsiLNoHHbIE 17 0,039+0,00018 0,038- OT MuHyC r3-r4
n3genuvs u3 b 0,025 100 po 80
neHononucTMpona
25 0,036+0,00018| 0,035-
to 0,029
Tennon3onsunoHHble 40 0,030+0,00015| 0,029- OT MuHyC [2-r4
m3nenvsa u3 Ly 0,024 180 no 140
neHononuypeTtaxHa
50 0,032+0,00015| 0,031-
by 0,025
70 0,037+0,00015| 0,036-
t 0,027
[NeHononumepmmHepan 270 0,036+0,0002 0,041 Ot muHyc 60 M2-r4
Ly no 150
TennonsonsiLNoHHbIE 60-80 0,034+0,0002 0,033 Ot muHyc 60 M-r3
n3genvs u3 b no 125
BCMEHEHHOro Kay4dyka
TennonsonsiyMoHHbIE 20 0,039+0,0002 0,035 Ot MuHyc 70 M-r4
m3nenvs us by no 70
neHononuaTuneHa
50 0,035+0,00018 0,033
f’m
MaTbl UrnonpobunBHbLIE 100-140 0,038+0,00013 0,037 OT MUHYyC HIr
13 6a3anbTOBbIX b 260 go 800
BOJTOKOH
KapTtoH 13 50-80 0,032+0,00012 0,031 Ot MmuHyc Hr
6a3zanbToBOrO Ly 200 po 800
BOOKHa
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MprmeyaHus
1 CpeaHsa TemnepaTtypa TenmnousonsaumMoHHoro cros, °C:

fy =(5B +40)/2 - Ha OTKPbITOM BO3yXe B NETHEE BPEMSI, B NMOMELLEHWN, B KaHamnax, TOHHENSIX,
TEeXHUYECKMX NOANONbSAX, HAa Yepaakax U B nogsanax 3aaHui;

tn=t,/2 - Ha OTKPbITOM BO3AYyXe, BO3LyXe B 3UMHEe Bpewms, e ;, - Temneparypa cpepb
BHYTPW M30nupyemoro obopyaosaHus (Tpybonposoaa).

2 Bbonbluee 3HaYeHWe PacHETHOM TENSIONPOBOAHOCTU TEMMOM3ONSALMOHHOrO MaTepuana B
KOHCTPYKUMM ANsi noBepxHocTel ¢ Temnepatypori 19°C 1 Hwke OTHOCUTCS K TemnepaTtype
n3onupyemoi nosepxHocTn ot MuHyc 60°C go 19°C, meHbLuee - kK TemnepaTtype MuHyc 61°C
N HUKeE.

3 KoaddmumeHT TennonposoaHocTu onpegensercsa B coorserctBum ¢ [OCT 7076, TOCT
32025.

4 I'pynna roptodecTtu onpegensiercsa no FOCT 30244.

Tabnuua b.1 (N3meHeHHas pegakums, Mam. N 1).

Ta6nv|ua b.2- TOJ'ILLLMHa MeTannmM4ecKknx NMIMCToB AA NOKPOBHOIO Crod TENIoBON nsonauyun

HavmeHoBaHue TonwwmHa nucTa, MM, Npy AMameTpe Usonsauum, Mv
mMartepuana nokpoBHOro
crnos
350 n meHee | cB. 350 oo cB. 600 oo cB. 1600 n
600 1600 nrockme
NMoBEepXHOCTU

JINCTbI 1 NEHTLI U3 0,35-0,5 0,5 0,5-0,8 0,8
HepXXaBerLLen cTanm
CTanb TOHKONMcTOoBas 0,35-0,5 0,5-0,8 0,8 1,0
OLIMHKOBaHHas ¢
HenpepbIBHbIX NMHWIA
JncTbl n3 0,35-0,5 0,5-0,8 0,8 1,0
TOHKOSNIMCTOBOW CTanu, B
TOM yucrne ¢
NMONMUMEPHBIM MOKPbITUEM
JIMCTbI 13 antoMUHKA 1 0,3 0,5-0,8 0,8 1,0
antoMUHMEBDIX CMI1aBOB
JIeHTbl 13 antoMUHKA U 0,25-0,3 0,5-0,8 0,8 1,0
antoMUHMEBDIX CMI1aBOB

Tabnuua b.3 - KoMNo3nuuoHHbIE pyroHHbIE MaTepuyanbl A5 NOKPOBHOMO CIosi TENSIOBON U30NALUM

HavnmeHoBaHve maTepuana TonwwHa, Mm Mpynna roptoyectu

PynoHHbI cTeknonnacTuk 0,30-0,50 M-r2
CreknoTkaHb, oybnupoBaHHas 0,15-0,5 M
antomMmHrneBon onbrom

dornbra antoMMH1eBas 0,25-1,5 M

ay6nupoBaHHas ons
TENNOM30MALMOHHBIX KOHCTPY KLU

Tabnuua b.4 - KonnyecTBO CrOEB NapoM3OMALMOHHOTO MaTepuana B 3aBUCMMOCTM OT TemrepaTypbl WU30MMPYEMON MOBEPXHOCTM U Cpoka
akcnnyaTauum

HanmeHoBaHne TonwwHa,| Conpo- Yncno cnoes napon3onALMOHHOro
napou3onsALMOHHOro MM TUBNEHWE maTtepuana npu Temneparype
Martepuana naponpo-
HULIaHWIO,
(M2
-y-TMa)/mr
OT MuHyC 60 | OoT MMHYC 61 | HKE MUHYC
no 19°C 00 MUHYC 100°C
100°C

NPy CpoKe aKcMnyaTaLmm
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8ner| 12 |8ner| 12 |8ner| 12
net net net
MonunaTtuneHoBasi 0,15-0,2 7-9 2 2 2 2 3 -
nneHka
MonunaTtuneHosasi 0,21-0,3 9-13 1 1 1 1 2 2
nneHka
TepMoycafo4Hast
donbra 0,06-0,1 5-10 1 2 2 2 2 2
antoMuHveBas
Py6epoua 1 0,5 3 - - - - -
1,5 1,1 2 3 3 - - -
MpumevaHus

1 [onyckaeTcs npuUMeHeHWe Apyrx Matepuanos, obecneuBaloLmnX YpPOBEHb
COMNPOTMBIEHNS NAPOMNPOHNLLIAHUIO HE HIDKE, YeM Y NpuBedeHHbIX B Tabnuue.

2 [Ons wmaTepuanioB C  3aKpbITOM  MOPUCTOCTBI,  UMEKLWUX  KO3PULMEHT
naponpoHuyaemoctu merHee 0,01 mr/(m-y-Ma), Bo Bcex cnyyasx MPUHUMAETCA OAWH

Napou3oNALNOHHbINA CIOW.

3 ConpoTtueneHve naponpoHulanuo onpeaensercs no FOCT 25898.

Tabnuupl 6.2-5.4 (BBegeHsl gononHutensHo, Mam. N 1).

Mpunoxexune B
(pexkomeHgyemoe)
MeToabl pacyeTa TensIoBoM UsonsaumMmn obopynoBaHusa u TpybonpoBoaoB

B.1 PacueTtHblie chopmynbl cTaumoHapHOW Tensonepesavun B TENNMON3ONSALIMOHHbLIX KOHCTPYKLIMAX
[MoBepxHOCTHasi NNIOTHOCTb TEMSIOBOrO NOTOKA Yepes NIockue NOBEPXHOCTM paccUuTbIBaeTCcs No hopmMynam:

OHOCIOMHasA Nnockas CTeHKa

MHOrOCIIOMHasi NOoCcKas CTEHKa U3 » CIOEB

_ 5 "l

ar n . (B.2)
RBH + Rc’r + %Ri +RH

i=

JIMHeHan NNOTHOCTb TENMOBOrO NOTOKA Yepes3 LUNMHAPUYECKUE NMOBEPXHOCTM PaccuMTbIBAETCS Mo hopMyram:
OJHOCIOMHas UMnMHOpUYeckasi CTeHka

Iy ~ iy .
e S e Ay (B.3)
Ry + Ry + Ry, + Ry

MHOrocronHas unnmHaopunyeckan CteHka U3 ; Croes

iy iy

4L = n .
Ry *+ Ry + TR + Ry
=1

TAE 45 - NMOBEPXHOCTHAS NMNOTHOCTL TEMOBOIO NOTOKA YEPE3 MITOCKYI0 TENONU3ONALMOHHYI0 KOHCTPYKUMIo, BT/M2;
¢, - Temneparypa cpefpl BHyTpy n3onvpyemoro obbexTa, °C;
£~ Temnepatypa okpyxarowei cpegel, °C;

R, - COMPOTUBIEHNE TENMOoOTAAYE Ha BHYTPEHHEN NOBEPXHOCTH CTEHKN U30NMpyemoro obbekTa, M2 -°C/BT;
R,~ TO Xe, Ha Hapy>HOW NOBEPXHOCTY Tennousonsuum, mz-°C/BT;

R, - TEPMMYECKOE COMPOTMBIIEHNE CTEHKM N30Nnpyemoro obbekTa, M2 -°C/BT;

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
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R, - TO e, NNockoro cnos usonauum, mz-°C/BT;

" o o <
ZRJ. - NOJTHOE TepMn4eCcKoe ConpoTuBEHUE ; -CINOUHOU NITOCKOU U3onAunn;
i=1

R, - TEPMUYECKOE COMNPOTUBIIEHUE ;-TO Criost, M2 -°C/BT;

g1 - TIMHENHAA NIOTHOCTb TEMNOBOIO NOTOKA YEPE3 LIMIUHAPVYECKYIO TEMNMOMU3ONALMOHHYI0 KOHCTPYKUMIo, BT/M;
RE- TNMHENHOE TepMMYEcKoe COMNPOTMBIIEHNE TENNOOTAAYe BHYTPEHHEN CTEHKM n3onmpyemoro obbekta, m-°C/BrT;
R}J(L- TO e, Hapy>XHou usonsuum, m-°C/BT;

RCLT - NNHEHOe TEPMUYECKOE COMPOTMBIIEHWE LUMUHOPUYECKOW CTEHKM U3onupyemoro obbekta, m-°C/BT;

Ré - TO e, LunuHapudeckoro cnost usonsuum, m-°C/BT;

n -~ - ~ ~

ZRE-L - MOMHOE JNIMHEVHOE TEPMUYECKOE COMNMPOTUBIIEHNE ; ~-CITOVNHOW LIMITMHAPUYECKON U30MALuK;
i=1

R!.L- NHEeHOe TepMUYecKoe CoNnpoTUBNEHUe ; -ro cros, m-°C/BT.

B ypaBHeHusx (B.1)-(B.4) conpoTuBneHus Tennootaaqde u TepMnyeckne ConpoTUBIEHNS CTEHOK ONpeaensanTca no hopmynam:

1 1 8 &
Row = Ry =— Ry =—2 R,="2, R =1,
gy E3% Oy T &
r_ 1 i_ 1 1 .
Rin o T v R =—— :T )
Tk g g ® %y 2m g dy
&L - 1 a5 . R,L _ 1 ﬁ
T v By ;
2mAy  diy 2rk  dig

* ®opmyna B.5 cooTBeTcTBYET OpurmHany. - lNMpumeyaHne nsrotoButens 6axsl AaHHbIX.

A€ oy o - KOIPMULIMEHTBI TENMOOTAAYN BHYTPEHHEN MOBEPXHOCTU CTEHKM U30NMpyemoro ofbekTa v Hapy>kHOW NoBEPXHOCTH n3onsauuy, Br/(m 2

-°C);

Popr Pymo Ay T KOSqu)MLWIeHTbI TEeNnnonpoBoAHOCTN COOTBETCTBEHHO MaTepuana CTEeHKU U3onmpyemoro obbekTa OOHOCIOMHON M30msALmK,

N30NALUMK ; -TO CINOS » -CNOWHOW n3onsaumn, Bt/(m-°C);

8gps By §; - TOMUIMHA COOTBETCTBEHHO CTEHKM M30NIMPYEMOro 06beKTa, OJHOCTONHOM U3ONALMU ;-0 CIOS 5 -CITOMHOM M30NALMM,

Pl Lo BHYTPEHHUI Y HAPY>KHbIN AMamMeTpbl CTEHKU U30NUpyeMoro obbekTa, M;
am - Hapy>XHbIN AnameTp usonsauuu, m;
dlv gl - Hapy>HbIN U BHYTPEHHWUIN OUAMETPbI ; -FO CIIOS » -CNOVHON U30nauun, M.

PacnpeneneHve TemnepaTyp B MHOTOCIIOMHON M30MALMM paccUYUTbIBaeTCs No hopmynam:
TemnepaTypbl Ha BHYTPEHHEN U HAapY>XHOM NOBEPXHOCTSAX CTEHKN M30NMpyemMoro obbekTa nrockow ¢hopmbl:

©LGT _ ,oT .
f'g:( =ty ~gF Ry by Tl ~gpfy

Temneparypa ;& Ha Hapy>KHO MOBEPXHOCTU NEPBOTO CIOS M30NSAUMM, Ha rpaH1LLEe NepBOro U BTOPOro CII0EB
d =& —apRp
W fanee, Ha4MHas co BTOPOro Cosl, Ha rpaHuuax (;-1)-ro u ; -ro croes
4 =ty —arko
Temneparypa Ha Hapy>XHOW NOBEPXHOCTU ; -CIIOS » -CITOVHON CTEHKU:
f’z;( =ty tgpy-

PacnpeneneHve TemnepaTtyp B LUMUHAPUYECKMX MHOTOCIOMHBIX M30MSILMOHHBIX KOHCTPYKLUSX paccUMThiBAETCA No hopmynam:

M;

(B.8)

(B.9)

(B.10)

(B.11)
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UC «TexskcnepT: 6 nokoneHve» VHpaHeT



iR e P MENM e Tl IR P IR M S A R B I e I e R D A TR IR I A T AT eI R e e R R M EmA AT B IR TR IR e R Dl hb bt

1)
lpumersiemcs ¢ 01.01.2013 e3amer CHul141-03-2003

£ =t~ RES T =i - RS (B.12)
=i - g RES (B.13)
£ =il —qrRE (B.14)
% =g +g RL. (B.15)

3HayeHns NOBEPXHOCTHOW M NMHEMHON NIOTHOCTM TEMOBbIX NMOTOKOB, BXoAswwmx B dopmynsl (B.8)-(B.15), onpegenstotca no (B.1)-(B.4), a
TepMuyeckve conpoTmsrnenns - no (B.5)-(B.7).

Mpy pacyeTre MHOrOCMOWMHbLIX KOHCTPYKUMiA no copmynam (B.2), (B.4) HeobGxoaumo 3HaTb KO3hULMEHTHI TEMNONPOBOAHOCTU M3OMSLMOHHBLIX
cnoes. [MockonbKy OHWM 3aBUCAT OT TemnepaTypbl AOIMKHbI ObiTb M3BECTHbI CpegHUEe TEMMEPaTYpbl KaXZOrO0 Crosi, AN OnpedeneHus KoTopbixX
HeobxoOMMO 3HaTb TemrepaTypbl Ha rpaHuuax crnoeB. [ns ux pacyeta MWCMOMb3yercsl MEeTod  MOCNeAoBaTeNbHbIX  NPUBIKEHUIA,
npenycMaTpyBatoLLmMiA NPOBEAEHNE HECKOMNBbKMX PACHETHBIX Onepauui.

Ha nepBom aTane ansi Bcex CroeB cpeaHsis Temnepatypa M3onsiumMm NpUHMMAETCS paBHOW MoflycyMMe TeMnepaTyp BHYTPEHHEN U Hapy>KHOW
cpefbl, Npu 3TON TeMnepaType OnpeaesnseTcs TeNNONPOBOAHOCTL BCEX TEMMOM3OMALMOHHBLIX CIoeB. 3atem, no (2), (4) onpenensioT 3HaYeHUss 4 P

unu 4, 1 no (B.8)-(B.11) ansa nnockoit 1 no (B.12)-(B.15) unnmHapnuieckoit CTEHOK paccuUTLIBAOT TEMMNEPaTypbl Ha rpaH1Lax crnoes U cpeaHue
Temneparypbl K&XA0ro Cros.

Ha BTOpoMm 3Tane no HaiigeHHbIM Ha NepBOM 3Tane CpefHVUM TeMnepaTypam CrOeB BHOBb ONpedenstoT TENMonpoBOAHOCTL BCEX CIIOEB, 3aTeM
HaxoAsAT MMOTHOCTU MOTOKOB Temfla U CHOBa PacCuYUTLIBAOT MOCIIOMHbIE TeMnepaTypbl, U Tak Aanee Ao Tpebyemoin To4HOCTM pacyeta. Hanpuwvep,
[0 TeX Mop, Noka MocrovHble TemnepaTtypbl Ha ;-M U (i —1)-M Wware 6yayT oTnuyaTbest He Gonee yem Ha 5%. B npakTudeckux pacyetax Ansi aTon

Lenu HeobxoaMMo npoBeeHue He bonee 3-4 pacyeTHbIX onepauui.
B.2 Pacuet TennoBon usonsiumm o6opyaoBaHus U Tpy6onpoBoaoB

B npaktuyeckux pacyetax TennoBoW M3ONAUMM MPUHUMAETCA pPsi OOMYLLEHWA, MO3BONSIIOLLMX WCMOMb30BaTb YMPOLLEHHblE pacyeTHble
dopmynbl.

ConpoTuBreHWe TENNOOTAAYE OT BHYTPEHHEN cpenbl K BHYTPEHHEN NMOBEPXHOCTM CTEHKW M30MMPYeMoro obbekTa Ans XUOKUX U ra3oo6pasHbIx
cpen SBNSIETCA NpeHebpeXxMMo MarbiM B CPaBHEHUM C TEPMUYECKMM COMPOTMBIIEHUEM TEMNOM3ONSALMOHHOTO CIOSi U B MPaKTUYECKUX pacyeTax
MOXET He YYUTbIBATbCS.

TeI'IJ'IOI'IpOBOLI,HOCTb CTEHOK usonupyemoro 060pyﬂ,OBaHVIF| n pr6OI'IpOBOLI,OB, M3roTOBJNIEHHbIX M3 MeTanna, B AEeCATKM pas npesblllaeTr
TennonpoBoAHOCTb M30NAUUKN, NMO3TOMY TEepMUYECKUM COMPOTUBIIEHMEM CTEHKU Takke MOXHO npeHe6peqb 6e3 3aMETHOr0 CHWDKEHUS TOYHOCTMU

pacyerta.

C yyeToM yKasaHHbIX AOMYLIEHWA B MPAKTUYECKMX pacyerax AOns OornpederieHVss TEnnoBOro MoToka Yepes3 W3ONUPOBAHHLIE CTEHKU
Tpy6onposoaos 1 06opYA0BaHMS UCMONb3YIOTCA criegytoLuue dopmybl:

Ana NNOCKUX I'IOBerHOCTeI7| N umnnHgpu4ecknx anameTpom Gonee 2 m

_ (ty — 20K
iR' ‘R, ; (B.16)
i=1 !
Anst Tpy6onpoBoA0B ANMAMETPOM MeHee 2 M
. {ty —t K
L7 , (B.17)
s RE+RL
=1

roe g - KoadUUMEHT AOMOMHUTENbHBIX MOTEPb, YUYUTLIBAIOLIMA TENMOnoTepyn Yepes TEMMONPOBOAHBbIE BKIIOYEHUS B TENMOM3OMSALMOHHBIX
KOHCTPYKLMAX, 0OyCNOBMEHHbIX HANIMYMEM B HUX KPENEeXHbIX AeTanew u onop (Tabnuua B.1).

Tabnuua B.1- 3HaueHns koadhdmumeHTa 4ONONHUTENBbHBLIX NOTEPb Ans Tpy6onpoBoaoB

Tun nsonupyemoro obbekTa KoaddmumeHt
K

TpyGonpoBoabl Ha OTKPLITOM BO3AyXe, B HENPOXOAHbIX KaHanax,
TOHHENSIX Y MOMELLEHMUSIX:
a) cTarnbHble Ha NOABWKHBIX Oropax, yCMNOBHbLIM MPOXOA0M, MM:

no 150 1,2
150 n Gonee 1,15
©0) cTanbHble Ha NOABECHbIX oropax 1,05
B) HEMeTanM4eckme Ha NOABWKHBIX M NOABECHbLIX Oropax 1,7
Tpyb6onpoBoabl 6eckaHanbHOW NPOKNaaku 1,15

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
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Tepmunyeckoe COMPOTMBIIEHWE CMOEB TEMMOBOM M30MNSALMM M COMPOTUMBIEHWE BHelwHew Tennootdade B (B.16), (B.17) onpegensietrca no
dopmynam (B.5), (B.6), B KOTOpbIX TENNONPOBOAHOCTL U30OMSALMN NPUHUMAETCS NO NPUNoXeHno b, a koaddmumeHT TennooTaayum Ha NoBEPXHOCTM
n3onsaumu - no Tabnuue B.2.

Tabnuvua B.2 - 3HaueHns koadpdmumeHTa Tennootaadm «, Bt/(mz2-°C)

M3onupoBaHHbIN 06BbEKT B 3akpbIiTOM nomeLLeHum Ha oTkpbITOM BO3ayXxe
npy CKOpoCTY BETpas,
m/c
[MokpbITHA C [MokpbITHA C
HU3KMM BbICOKUM
KO3(ULIMEHTOM | KOIDPULNEHTOM
N3nyYeHns1 U3nyyeHus 2
5 10 15
["opu3oHTanbHble 7 10 20 26 35
TpyO6onpoBoabl
BepTtukanbHble 8 12 26 35 52
Tpy6onpoBoabl,
obopynosaHue, nrockas
CTeHKa

1 K HMM OTHOCSITCS MOKPbLITUSI U3 OLMHKOBAHHOW CTanu, NIMCTOB antoMUHMEBDIX CMI1aBOB
1 antoOMUHUS C OKCMOHOW MIEHKOMN.

2K HUM OTHOCATCA LWITYKaTypky, acBecTOLEeMEHTHbIE MOKPLITUS, CTEKIOMMacTUKy,
pasnuyHble OKpacky (KpoMe Kpackui ¢ antoMUHUEBOI My apoit).

3Mpn  oTcyTCcTBMM cBegeHnn O
cooTBeTCcTBYlOLWMeE ckopocTu 10 m/c.

CKOpoCTW  B€Tpa NPUHMMAKOT  3Ha4YeHud,

Mpu pacyeTe TennoBoi K3oNAUMM OBGLEKTOB, PaCMONOXEHHbIX Mo4 3eMriel, YYWTbIBAaeTCs WX TennoBoe B3auMOLeiCcTBME C MacCUBOM
OKpY>KaloLLLero rpyHTa.

MNOTHOCTL TEMOBOIO MOTOKA Yepe3 Tennoun3oNsLMOHHbIE KOHCTPYKLMK, rpaHudallme ¢ rpyHToM, onpegensierca no cdopmynam (B.1)-(B.4), B
KOTOPbIX TEPMUYECKUE COMPOTUBIIEHUS BHELLHEN TENNOOTAAYe R, U gL 3aMEHSAIOTCS TEPMUYECKVM COMPOTUBNEHNEM rPYHTA.
H

B obLuem cryyae TepMUMYECKOe COMPOTUBIIEHWE MPYHTa 3aBUCUT OT KOHGMIypaLun U pacronoxXeHWst n3onmpyemMoro obbekta B Maccuee rpyHTa,
€ro Temneparypbl 1 TENONPOBOAHOCTH, YTO BMUSIET Ha pacnpederieHme Temneparyp U TENMOBbIX MOTOKOB B TEMOU3OMNSALVOHHOM Crloe.

B uHxeHepHbIX pacyerax npuHUMaeTcs gonyuieHne o6 OQHOMEPHOCTU TemnepaTypHOro nons B TEMnoU3OMNsALMOHHOM Croe, YTO MO3BOMSET C
[OCTaTOMHON [ANs MNpaKTUKM TOYHOCTBIO Ucronb3osatb  dopmynbl  (B.5)-(B.7) ana pacyera TepMU4ecKoro COMPOTUBMAEHUS MMOCKUX U
LUNUHAPUHECKUX TEMNMOU3ONSALMOHHBIX KOHCTPYKLMIA NOA3EMHbIX O6bEKTOB.

B.2.1 Pac4yem mosiwuHbl mernsioeol u3ossiyuu rno HopMupoeaHHoOU MTOMHOCIMU Mer/ioeo20 Momoka

Pacuer TONLWWUHbI TEN0BOWN nsonauymum no HOpMI/IpOBaHHOVI NNOTHOCTU TennoBOro noToKa - X H

g% g} ANnA  OA4HOCIIOUHbIX KOHCTPYKLUWUN

BbINONHAETCA NO crnegyrwnm daopmynaM.

[1na NnocKMx U LMNUHOPUYECKMX NOBEPXHOCTEN ¢ anameTpom 1,4 M u Bonee ncnonb3yeTtcs copmyna

i = Mg | 2 ) | (B.18)
aF
Tabnuua B.3 - OpreHTUPOBOYHbIE 3HAYEHMS Rr{’ Mm-°C/BT
YCnoBHbIN BHyTpu nomeLleHun Ha oTkpbITOM
avameTp BO3ayxe
TpyObl, MM
[nsa noBepxHocTew C [nsa noBepxHocTew ¢
ManbIM KO3(PPULINEHTOM | BbICOKUM KOIODULIMEHTOM
n3nyyeHusi N3nyyeHust
npu Temnepatype TennoHocutens, °C
100 300 500 100 300 500 100 | 300 | 500
32 0,50 0,35 0,30 0,33 0,22 0,17 0,12 | 0,09 | 0,07
40 0,45 0,30 0,25 0,29 0,20 0,15 0,10 | 0,07 | 0,05
50 0,40 0,25 0,20 0,25 0,17 0,13 0,09 | 0,06 | 0,04
100 0,25 0,19 0,15 0,15 0,11 0,10 0,07 | 0,05 | 0,04
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125 0,21 0,17 0,13 0,13 0,10 0,09 0,05 | 0,04 | 0,03
150 0,18 0,15 0,11 0,12 0,09 0,08 0,05 | 0,04 | 0,03
200 0,16 0,13 0,10 0,10 0,08 0,07 0,04 | 0,03 | 0,03
250 0,13 0,10 0,09 0,09 0,07 0,06 0,03 | 0,03 | 0,02
300 0,11 0,09 0,08 0,08 0,07 0,06 0,03 | 0,02 | 0,02
350 0,10 0,08 0,07 0,07 0,06 0,05 0,03 | 0,02 | 0,02
400 0,09 0,07 0,06 0,06 0,05 0,04 0,02 | 0,02 | 0,02
500 0,075 0,065 0,06 0,05 0,045 0,04 0,02 | 0,02 | 0,016
600 0,062 0,055 0,05 0,043 0,038 0,035 | 0,017 | 0,015 | 0,014
700 0,055 0,051 0,045 0,038 0,035 0,032 | 0,015 0,013 | 0,012
800 0,048 0,045 0,042 0,034 0,031 0,029 (0,013 | 0,012 | 0,011
900 0,044 0,041 0,038 0,031 0,028 0,026 | 0,012 | 0,011 | 0,010
1000 0,040 0,037 0,034 0,028 0,026 0,024 | 0,011 | 0,010 | 0,009
2000 0,022 0,020 0,017 0,015 0,014 0,013 | 0,006 | 0,006 | 0,005
[MpymeyaHna
1 [OnNs NpoOMEXyTOYHbIX 3HAYEHWA OMamMeTpoB W TemnepaTypbl  BenuMvMHa R}f
onpegensieTca MHTeprnonsaumen.
2 [Ona Temnepatypbl TennoHocutens Hwke 100 °C  npuHMMarOTCa  OaHHble,
cooteeTcTBytowme 100 °C.

[na ogHOCNOMHBIX LIUNUHOPUYECKMX NMOBEPXHOCTEN C AuameTpom MeHee 1,4 M ncnonb3yeTtcs opmyna

In B =2nhg

K(zB_zﬂ)_RL . (819)
34

KoathhmLmeHT JoNOnNHUTENBHLIX TEMMOBLIX NOTEPL z Yepe3 Onopbl TPYGOMPOBOAOB B pacyeTe TOMLMHbBI TEMMOBOW U30MSALMA N0 HOPMaTMBHOM
NAOTHOCTU TEMMOBOrO NOTOKa NPUHUMAETCS paBHbIM 1.
a5 + 28
H3

Mpn pacuyere no dopmyne (B.19) npeasaputenbHoO onpenensioT BeMWYUHY 1, g, [O€ 5= . [lpubnmwkeHHble 3HaYeHus! R}f

H
npuHUMatoTcs no Tabnuue B.3.

3aTem HaxogsAT BENuUUMHY 7 U onpeaensioT Tpebyemyto TOMWMHY U30MsALMM No dopmyrie

5 -G (B-D (B.20)
" 2

Onsa ﬂByXCﬂOﬁHbIX TEeNNon3onAUMNOHHbIX KOHCprKLlI/IIZ pacyer TonwnHbl CrioeB no HOpMI/IpOBaHHOﬁ NITOTHOCTU TENJI0BOro NOoToKa Npon3BoaunTCA
B Cﬂe,Cl,y}OU.l,eVI nocnenoBaTtesibHOCTU.

B cnyuae, korga MakcumManbHas TemnepaTypa NpyMeHeHUst OAHOrO U3 BbIGPaHHBIX TEMMOU3ONSILMOHHBIX MaTepuanoB HKe TemnepaTypbl CTEHKM
usonupyemoro obbekta B [ABYXCIOWMHbIX TEMOU30MALUMOHHBLIX KOHCTPYKUUSIX B Ka4yecTBe MEpBOrO Crosi Ha W30MMpyeMyto MOBEPXHOCTb
yCTaHaBnuBaeTcsl Matepuarn ¢ 6oriee BbICOKOV JOMyCTUMON TEMMEPATY PO MPUMEHEHWSI.

TonwmHa nepBsoro Criosi OfpedernseTcs M3 ycriosusl, YTobbl Temnepatypa Mexay OGOMMM CROSMM g, ¢, He MpeBbiuana MakcumasbHoM
TeMnepaTypbl NPUMEHEHNSI OCHOBHOIO U3ONSILMOHHOMO MaTepuana.

[na nnockow CTeHKU LnnnHapuyeckmnx 06BbEKTOB C anamMmeTpom 2 m v Gonee anga pacyeTa TOsNLWKWHbI NepBOro Crioa NpUMeHAeTCA cbopmyna

51431 _ ;\ml (33 _51,2) ] (821)
qF

Ans BTOpOro cros npumersieTcs popmyna (B.18), B kOTOpyto BMECTO 3Ha4EHUs! ;. MOACTaBNSAETCS f17-

[Mpu pacyeTe LUNUHOPUYECKUX 06bEKTOB C OnaMeTpoMm MeHee 2 M - aHarornyHoO OAHOCIIOMHON KOHCTPYKLUMU MO YpaBHEHWUIO

n B, = 2wy | 22| (B.22)
g7

CT
.
B KOTOPOM B, = m, OMpeaensioT BENUIUHY 1 5, , 33TEM HAaXOAAT 5, M TOLLMHY NEPBOro Criost, M:
CT

H
_dg (B -1
2

&

msl
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TonwwmHa BTOPOro crnosi onpeaensercsa ¢ nomowpto dopmynbl (B.19), B KOTOpOW BMECTO 3HaYeHUs t, MOACTABIISIETCS 3HAYEHNe ¢ ,, @ BMECTO
B- By

dml + 2614:32

B =
2 d

a1

Onpenenus 1, g, HaXo[AT 7,, @ 3aTeM TOMLMHY U3OMSALMM BTOPOTO CIOS, M:

5 =M;2‘U. (B.23)

Pacuer TpebGyemoi TOMWMHbI TEMMOBOW M30MALMM MO HOPMAaTVMBHOW MMOTHOCTU TEMIoBOrO MNOTOKA MOXET ObiTb BLINMOMHEH METOAOM
nocneaosarenbHbIX NpubnikeHuin. MocneaosaTensHOCTL pacyeTa 4N OAHOCNONHON LMNUHOPUHECKON KOHCTPYKLMK criedytoLLas.

3ajaBasicb HayarnbHbIM 3HaYeHWeM TOMLWMHLI U3oMAUWK §;, M, Onpeaensiemon Tpebyemoit TOYHOCTbIo pacuyera, Hanpumep, 0,001 M, ¢
MOMOLLLIO NocnefoBaTeNbHbIX Wwaros 1, 2, 3, 4, ..., ; ANA TOMWMHBI UBOMAUMN: §; = &31; 84 = 802; 85 = 8g3, - 8y = 8gi NPOU3BOAAT BblYMCIIEHUE

TNIMHEHONM NITOTHOCTU TENJIOBbLIX NOTOKOB qi; Q’E; e qi Mo ypaBHEHUIO
i miy ~in)
gr =
1 oL A 428 (B.24)
o (A +2001) hg A

Ha kaxxgom ware BblYUCIEHUN ; npon3BoanUTCA cpaBHeHUe !L C 3afaHHbIM 3Ha4YeHNneM HOpMaTMBHOIO yAeNbHOro noToka qil. I'IpM BbINOSTHEHUN

q
ycnosua

sh-gt <o (8.2

BbIYMCNEHUS 3aKAHYMBAIOTCS, @ HaliAEeHHas BENUUMHA 3 = §,; ABNAETCA UCKOMON, obecnevnsaloLLe 3aaaHHy0 BENUYMHY TenrnoBbIX NoTepsb.

PacyetHble napameTpbl Npy onpeaeneHny TONWWHbLI U30MSLMY MO HOPMUPYEMOI NMOTHOCTM TEMMOBOro NoToka CrneayeT npuHuMaTb no 6.1.1-
6.1.6 HacTosILLLero cBoAa nNpaswr.

B.2.1 (MIameHeHHas pepakuums, A3m. N 1).

B.2.2 Pacdem monwuHbl u3onsiyuu no 3a0aHHOMy CHUWXeHUo (MoebIWeHUIo) memMnepamypbl eeujecmea, mpaHcropmupyemoz0
mpy6onposodamu

TpebyemMoe nonHoe TepMmyeckoe ConpoTuBreHne nsonsaumm gl - Ré + RI{ Tpybonposoaa AnvHoOM ;, M, Ans obecnevyeHns 3a4aHHOTO CHYDKEHUS

Temneparypel TPaHCMOPTUAPYEMOrO MO HeMy BeliecTBa OT HadarbHOW ; [10 KOHEYHOM ,' Mpu pacxode BellecTsa g, K/, TennoemKkocTel ¢,

E

kx/(kr-°C) onpenensieTcsa n3 BblpaXKeHUi:

, i 36K1
-t R = -
npn 225 2, ; (B.26)
iy ~ iy
. &+, _
5 36K — - ’ (B.27)
Ri
v
rAe ¢, - pacyeTHas Temnepartypa okpyxatoLuen cpeasl, °C.
Ons onpenenexns TpebyeMoii TONWMHLI M30NALMK 5, M, N0 HaliAeHHbLIM 3HAaYeHUAM RE W gf vcnoneayetcs chopmyna
In By = 2w (B - BY)- (B.28)

MpuHuMas NpubnwkeHHble 3HadYeHus g, no Tabnuue B.3 n onpenensis no dopmyne (B.28) y, 5, HaXoAAT BeNu4nHy g 1 3aTem no copmyne
(B.20) TonmnHy n3onaumm

dy (Ba-1

Sl = 5

PacyetHble mapameTpbl Mpu onpedeneHy TOMLWMHBI TEMMOBOM M30MSLUM MO 3a4aHHOM BENWYMHE CHWDKEHWS (MOBbILLEHMs) TemnepaTypbl
TPaHCMOPTUPYEMOrO BELLECTBA MPUHMMAIOTCA MO 6.4 HACTOsALLEro CBoAa NpaBun.

B.2.3 Pacyem monuwuHbl mens1oeoli u3onsyuu rno 3adaHHol memepamype HapyxHoOU noeepxHocmu

Onpe,u,eneHme TOMWMUHBLI U30NAUMM MO 3a[aHHOW TemnepaType ee HapyXHOW MOBEPXHOCTH tn npou3BoaUTCA B TOM criy4dae, Korga msonauma
HY>XHa KaK CpeaCTBO, NpefoxpaHarLlee 06CJ'Iy>KVIBa}0LLI,I/Il7I nepcoHan oT OXOoros.

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
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PacueT TonwmHbl TENNOBOM U30NSALMM BbINOSHAETCS MO cbopmynaM:

ANA NNOCKMX TENNMOU30NALNOHHbIX KOHCprKLI,VIVI

5 = tmlls ~tn) . (B.29)

- ;
Ce}( (f'r[ _z}()

ONS LMNUHOPUYECKNX

dy’ +20 L ~f
In B =ln < = 2mhyg g 22 (B.30)
H I

H
roe OpUEHTUPOBOYHOE 3HAYEHUE er npuHnuMaeTcs no Tabnuvue B.3.

dg (B-1)
2

& =

HZ

PaccMOTpeHHbIN MeTog SIBMsieTCsl NpuGnukeHHbIM. Bonee To4Hble pe3ynbTaTbl MOTYT ObiTb MOMyYeHbl METOAOM MOCHeAoBaTEeNbHbIX
NPUONKEHUIA.

PacueT BbInonHseTcst no gopmyne

st +28gi
i dm 7200 T 4 25

[zB —zn] _ dy (B.31)

te 2

3afaBascb HadvarbHbIM 3HaYEHMEM TOMLUMHLI U3ONALMKM 5;, M, OnpeaensieMbiM TpeByeMon TOYHOCTbIO pacyera, Hanpumep, 0,001 m,
nocnefoBaresibHbIMY Wwaramn 1, 2, 3, ..., ; AN TONWWH USONAUMK: ) = 8315 85 = 825 85 = 8p3, ..y §; = 8yi NPON3BOANTCA BbIMUCIIEHNE BENUHMH:

£ — ¢ ty — ¢ £ -t £ — ¢
E o). |= mfl= =) |=2—=2| noypaBHenuo (B.31).
b ) it )y Lt )5 ty iy ),

o it —E it~k
Ha KaXaoMm Lare Bbl4ucneHnn ; Nnpon3BoauTCcsd cpaBHeHue [u] C 3afaHHbIM 3Ha4YyeHnemMm [u] . npl/l BbINOSIHEHUN YCOBUA
- In iy
7 P

oW |7k 5y (B.32)
=ty )y i),

BbIYMCIIEHUSI 3AKAHYMBAKOTCH, @ HaW4eHHas BenuuMHa §; = &;i SIBIAETCA C TOYHOCTbIO A0 1 MM 3agaHHoW, obecneduBatowien Tpebyemyto

T f'H

TEMMepaTypy NOBEPXHOCTU U3ONALIMN.
PacueTHble napameTpbl MpU pacyeTe TOSLWMHBI TENSIOBON U30NSALMM NO 3aaHHOM TeMnepaType NoBEpXHOCTU NpUHUMatoTCs no 6.7.

B.2.4 Pacyem monwuHbI usonsayuu, npedomepaujarouieli KoHOeHcayuro enazu u3 eo3dyxa Ha ee MoeepxHocmu

[JaHHblii pacyeT Npov3BOAUTCA ANS M30SMPOBaHHBIX OGLEKTOB, PACMONOXEHHbIX B MOMELLEHUSIX M COAEpXallMX BELEecTBa C TemnepaTypon
HDKE TEMMEepaTypbl OKPYXatoLLero Bo3ayxa.

B aTom cnyyae m3onsumsa fomkHa obecnevmBath Tpebyemblil pacyeTHbI nepenas Mexay TeMnepaTypaMu Hapy»KHOro Bo3ayxa 1 NMOBEPXHOCTbLIO
U30NALMM (¢, ~£ ), NPU KOTOPOM UCKITIOYAETCS KOHAEHCAUMS Bnark u3 Bosayxa (Tabnuua B.4).

Tabnuua B.4 - PacuetHbliit nepenag ¢, -¢ , °C

fyo °C OTHocuTEeNbHasA BNaXHOCTb Bo3ayxa w, %
40 50 60 70 80 20
10 13,4 10,4 7.8 55 3,5 1,6
15 14,2 10,9 9,1 57 3,6 1,7
20 14,8 11,3 8,4 5,9 3,7 1,8
25 15,3 11,7 8,7 6,1 3,8 1,9
30 15,9 12,2 9,0 6,3 4,0 2,0

Pacuet BbInonHseTcs no dopmyam:

ONS NNOCKOW NOBEPXHOCTM
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Ry = In i R 8= M Ui ~85) ; (B.33)
zﬂ _zl'[ a}( (z}( _zl'[)
[N LAMUHAPUYECKON NMOBEPXHOCTM
RL -5 gl poopa RED (B.34)
ty —to by — Iy

Tpebyemas TonwmHa U30NSALUM ONpeaensieTcsi N0 METOAMKE, U3NOXEHHON B B.2.3.

B pacuetax Temnepatypy HapyHoil cpeabl ¢, CrieayeT NpUHMMAaTL PaBHON TEMNepaType BO3ayXa B NOMELLEHMN.

TemnepaTypy BHYTPEHHEl Cpedbl ;; W OTHOCUTENbHYIO BM&XHOCTb BO3AyXa B MOMELLEHUM » MPUHMMAKOT B COOTBETCTBMN C TEXHU4ECKAM
3afaH1eM Ha NpoeKTVPOBaHMe.

KoabdpuumeHT TennooTaaqm K HapyxHON NOBEPXHOCTU N3ONALMMN ¢ MPUHAMAETCS A11S NOBEPXHOCTEN C HU3KMM KOSDMLIMEHTOM N3NyUeHns - 5
Bt/(mz2-°C), 4na NnoBepXHOCTEN C BbICOKMM KO3hcpmLmeHToM n3nyyenus - 7 Br/(mz-°C) (cm. npumedanve k Tabnuvue B.2).

B.2.5 Pacyem mennoeoli uzonsiyuu napornpoeodoe rno 3adaHHbIM fnapaMempam napa
[lna naponpoBOAOB HACLILEHHOTO Napa 3afaHHbIMU NapaMeTpaMy SIBMSOTCS AaBneHue, TemnepaTtypa U [onycTuMas [ons KoHaeHcaTa B
naponposoge. TonuuHa TeNoBOo M30MALMM PacCHUTLIBAETCS MO criedytoLlein gopmyne

H3 —_
Bt om | 2T e 1| (B.34a)
T oo 0o7id®

rA€ E,..m - AOMYCTMMOE KOMMYECTBO KOHAEHCATa Mo ANMHE NaponpoBoaa, Kr/c;
Loy~ PACHETHAS iTHA NAPOMPOBO/iA, NPUHUMAEMAS! C Y4ETOM TEMNOBbIX NOTEPL Yepes oropsl, apMartypy u donaHLeBble CoeaNHEHUS, M;
Pz - CKPBITARA TENMOTA KOHAGHCAUNM, KIK/KT.

Ona naponpoBOAOB neperperoro napa 3afaHHbIMM MapameTpamu SBNAITCA HayarnbHble M KOHEYHble TemnepaTypa M AdaBneHue napa u
gonycTtumMmoe nageHne temneparypbl No AnvHE naponpoBsoia. Tpe6yemaﬂ TOMLMHA TEMMOBON N30MNALUM ONpeaensieTcs no CJ'Ie,ClyIOUJ,eVI (bopmyne

s P —¢ )L
ms:m‘%:zn.lm .(m:q ;;)H i —{ 1m+ 1m] ; (B.346)
d}( (i -1 )Gmp aBTI:dB CZHTI.'d
rqez;p:%m—fsmﬂ - cpedHss TemrniepaTypa napa B MapornpoBode, paBHas CpefHeapuPMETUHECKOMY 3HAYEHWI0 HavarnbHOW W KOHEYHOW
2

Temnepatypbl napa, °C;

jH, qxoH - YEeflbHas SHTanbnusA napa, COOTBETCTBEHHO, B Ha4are 1 KOHUe naponpoBoaa, onpeaensemas no Tabnuuyam TepMoanHaMn4eCcKnx

CBOWCTB BOAbI U BOASIHOTO Napa npuv 3afaHHbIX TEMMepaType 1 AaBreHnn NeperpeToro napa B Ha4ane u KoHue naponposoaa, KOK/Kr;

G~ MaccOBbI pacxof napa B naponposofe, Kr/c;
d°T- BHYTPEHHUIN AMamMeTp Naponpoeoaa, M.
YpasHeHus (B.34a), (B.346) pelualoTcs MeTOAOM NocrefoBaTenbHbIX NpubmkeHuit. TonwmHa usonauum &, Belducnsetcsa no cgopmyre (B.20).

B.2.6. Pacuem mennoeol u3onsiyuu ¢ yesibro npedomepauquun KOHOeHcayuu enasu Ha @HYMPEeHHUX NoeepxHocmsx 2asoxodoe

[nsa ra3oxoqoB NPsiMOYroNbHOTO CEYEHUS U LIMNUHAPUYECKUX, AnaMeTpoM Boree 2 M, pacyer Tpebyemoii TOMLMHBI U30MNSALUM BIMNOIHAETCSA MO
copmyne

B =lm{@sn7—fn3r_L}, (B.348)
a‘BH(f'B_f'BH Cly

rae ;o - TemnepaTypa BHYTPEHHel NMOBEPXHOCTM CTEHKN ra3oxoaa, °C;
i, - KOIMDULIMEHT TENNoOTAAUM OT rasa K BHYTPEHHeN NOBEPXHOCTYW CTeHku rasoxoaa, Br/(mz-°C);

[nsa razoxonos AonamMeTpom mMeHee 2 m, pacyeT BbINONHAETCA Nno cpopmyne

(Z;-}r(_f'}() 1
B = 27 h _ , (B.34r)
T i) cond™
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roe d;; - BHyTpeHHI/IVI AnamMmeTp CTEHKN rasoxoga.

TemnepaTypa BHyTPEHHEN CTEHKW ra3oxofa yCTaHaBMMBaeTCH B TEXHUYECKOM 3a4aHnn Ha NPOEKTUPOBaHWe TeMnoBoM U30NALMN B 3aBUCUMOCTHU
OT TemnepaTypbl ¥ BAAXHOCTU TPaHCNOPTMPYEeMOoro rasa. BbinageHve koHaeHcaTta M3 rasa, NpOTEKaloLWero B ra3oxofe, NpoMCXoauT npu ycnosum,
4YTO TemnepaTypa BHYTPEHHEN CTEHKM ra3oxoaa OKasblBaeTCs HWKe, YeM TemnepaTypa KoHAeHcal M Bnaru 13 rasa ("To4ka pocbl") npy 3agaHHoN ero
TemnepaTtype 1 BraxHocTu. [MoaToMy pacuyeTHas TemnepaTtypa BHYTPEHHEN CTEHKU rasoxoaa ¢°7 MPUHUMaeTCs Ha 2°C-3°C BblWwe TemnepaTypsbl

KoHAeHcaLum ("TOYKM pockl") ¢ NpU 3aAaHHON TemnepaType 1 BNaXHOCTW TPAHCNOPTUPYEMOro rasa.

KOSCbeI/IU,MeHT Tennootaadyun gy paccyuTbiBaeTca no sMnmpmn4ecKknum (KpMTepI/IaJ'IbeIM) q)opmynaM TennoobmeHa npu BblHY>XOEHHOM OBWXEHUN

rasa (kvgkocTu) B Tpybax U KaHamax npsiMoyroribHOro Ce4eHVst B 3aBUCUMOCTM OT TEMMEPATypbl M CKOPOCTW [ABWKEHWSI ra3a U PEXUMA TEHEHUs,
OnpeAenseMoro OTHOLLEHUEM ANUHbI Fa3oxoAa K ero AMameTpy.

Mpy Typ6yNEHTHOM pexvMe ABVKEHNS rasa B ra3oxofe PacyeT ¢ BbIMOMHAeTCs No dopmyre

My = 0,021 Re™2. o0, (B.34a)
rae = S KpuTepuii HyccenbTa;

A
e = ¥4 - kputepuii PeiiHonbaca;

v
Pr= " - KpuTepuin MpaHatns;

43

w - CKOPOCTb [ABWKEHNS rasa B ra3oxoae, M/C;
4 - AvameTp Tpy6onpoBoaa UM SKBUBANEHTHbIN AMAMETp kaHana, m;
%, w, @ - COOTBETCTBEHHO, KkoadpumumeHT TennonposogHocTn [BT/(M-K)], kuHemaTudeckas BAskocTb (M2/c) u  KoadpdmLMeHT

TemnepaTyponpoBOAHOCTH rasa (Mz2/c), NpuHMMaeMble No Tabnmuam usnyeckmx CBOMCTB ra3os.

Mpy naMmHapHOM 1 NEPEXOSHOM peXMMax TEYEeHUs rasa (Npy OTHOLLEHWN ONWHbI ra3oxoda K ero guamerpy - ;;z MeHee 50), k kKoadpmuneHTy
TENNOOTAAYN ¢ BBOAMUTCS NOMPABOYHLIN MHOXUTENb £=1,3 Npu 3Ha4YeHMm ;3 =1,0+10 1 £=1,1 npu 3Ha4eHmm ;3 =10- 50.

YpasHeHue (B.34r) peluaetca METOAOM NOCeAoBaTeNbHbIX NPUONKEHUIA. TonwmHa usonauum &, BoluucrseTcs no gopmyne (B.20).

B.2.7 Pacyem mennoeoli uzonsiyuu mpy6onpoeodos ¢ yesnbio npedomepawjeHust 3amep3aHusi codepxaujelicss 8 HUX Xudkocmu npu
ocmaHoekKe ee 08UXKEHUSs
Pacyer TonwmHbl n3onaumm TpybonpoBoaa no 3agaHHOMy BPEMEHW OTCYTCTBUSI ABWKEHWSI XMAKOCTUM Z OCHOBaH Ha ypaBHEHUM TEMnoBOro
HanaHca, B COOTBETCTBMM C KOTOPbIM TEMIO, aKKyMyINMPOBaHHOE B XWAKOCTW, W TENNOo, BblOENSOWEecs Mnpyv 3amep3aHuyM HEKOTOPOW 4acTu
xugkocTn (25% ceyenus TpybonpoBoada), NpUpPaBHWBAETCS! KONMUYECTBY Terna, OTAaBaeMoro U3onuMpoBaHHbIM TPyBGOMpOBOAOM B OKpY>KatoLLyto
cpeny 3a Nepuo OCTAHOBKU ABWKEHUS XXMOKOCTU.

Mpouecc TennoobmeHa Mpy OXNAKAEHUM U 3aMep3aHWN KUOKOCTU B TpyOonpoBoae SIBMSIETCA HecTauuoHapHbIM. Pacyet Tpebyemol B 3TOM
crnyyae TOmMLWUHbI TENNOBOW U30MALMM C JOCTATOMHON AN UHXEHEPHOWN NPaKTUKN CTENEHBbIO TOYHOCTM BbINOMHAETCSA NO hopMyiaM CTalMOHapHOro
TennoobmeHa.

TonwwmHa M3onsALMOHHOTO Cosi onpefensieTcs no dopmyne

dy I _ pl
InB :].nd—rct_rz 2 (R — Ry =
H
, (B.34e)
36EZ 1
(s — )05 Pets — VerPerter) _ 0,25V Py T CIBT[d;B
f L — 2y t — iy

= 2Mhy 5

TAE z - TEMNEPaTypa XUAKOCTU A0 OCTAHOBKM ee ABvkeHust, °C;
£, - Temneparypa 3amepsaHus xwuagkocty, °C;

#; - TEMNeparypa okpyxatoLero Bosayxa, °C;

Z - 3aaHHoe BpeMA OCTaHOBKM OBWXEHUA XNOKOCTU, Y;

v, - 00ObEeM XUOKOCTU, M3 ;
Py - MNOTHOCTb JKWAKOCTH, KI/M3

¢, - YAEMNbHas TENNoeMKOCTb XUAKOCTH, kO (kr-°C);
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v, - 06bem MaTepuana cTeHku Tpybonposoaa, M3 ;

(- UIOTHOCTb MaTepmarna CTeHKW, Kr/M3

Cop~ YOENbHAA TENNOEMKOCTb Martepuasna cTeHku, kx/(kr-°C);

0,25 - ponycTvmas 4ons 3aMmep3aHns Xxuakoctmn (25% ot obbema);

1, ~ CKpbITas TenmnoTa 3amMep3anHmns XUOKOCTH, KIDK/KT;

F - KO3h(PMLIMEHT, YUUTbIBAIOLLMIA MOTEPU Tenmna vYepes onopsi.

YpasHeHue (B.34 e) peluaetcss METOAOM MOCIEA0BATENbHBLIX NPUBIKEHNA. TONWMHa N30M1AUMM & BbldMcnsieTcsa no dopmyne (B.20).

B.2.5-B.2.7 (BBegeHbl gononHutensHo, Mam. N 1).

B.3 Pacuet TennoBoi nsonsiuum Tpy6onpoBoAoB TeNnoBbIX ceTein
B.3.1 Had3emHasi npoknadka

TennoBble NOTepU Yepe3 U3OMMPOBaHHYI0 MOBEPXHOCTb MOAALMX U 0BpaTHLIX TPY6ONpOBOAOB TEMMOBbLIX CETEN MPU HaA3EMHOW MpOKNagke,
NPy M3BECTHOMN TOMNLMHE U3ONALMA 5, M, CNIeAY€eT onpeaenaTts no gopmyne (B.17), a TepMuyeckie CONPOTUBIEHNS, BXOAALWME B 3Ty dopmyny, -

no (B.6). B kauecTBe TemnepaTyp BHYTPEHHE! U HApPYXHOW Cped s, W NPUHUMAKOT PacyeTHble TeMNepaTypbl TEMIOHOCUTENS U OKPYXatoLLero
BO34yxa, a koadpdmUmneHT TennooTaaun oy - MO Tabnuue B.2.

Mpn onpeneneHny TOMWWMHLI M30MALMM TpyGONPOBOAOB TENMOBbLIX CETEN MO HOPMUPOBaHHLIM 3HAYEHUSIM NIOTHOCTW TEMMOBLIX MOTOKOB OT
NoAaloLLMX U 0BpaTHbIX TEMIONPOBOAOB MCMONb3yeTCs METOAMKAa pacyeToB, WU3NoXeHHas B pasgene B.2.1. Mpu 3TOM pacyeTHble Temnepatypsbl
TennoHocuTens B nogarowem u obpaTHom TpyGonpoBoae NpuHMMatoT no Tabnuue B.5.

Tabnuua B.5 - CpegHerogoBble TemnepaTypbl TENMOHOCUTENS B BOASAHbIX TEMMOBbIX ceTsx, °C

Tpy6onposop, PacueTHble TemnepaTypHble pexumel, °C
95-70 150-70 180-70
MopatoLuin 65 90 110
ObpaTHbIv 50 50 50

PacueTHylo TemnepaTypy HapyxHOW cpefbl MPUHUMAIOT: NPU KPyrroroguvHon paboTe TEnnoBoW CETW - CPELHErofoByH TemnepaTypy
Hapy»XHOro BO34yxa, Npu paboTe TOMbKO B OTONWUTENbHLIN NEPUOA - CPEAHIO TemrepaTypy OTOMUTENBHOrO nepuopa. PacyeTHbI ko3dhduLMeHT
TENnooTAauN o, - MO Tabnuue B.2.

B.3.2 Mod3emHas npoknadka e HenpoxoOHbIX KaHanax

TennoBble NoTepy Yepe3 N30NMPOBaHHYIO0 MOBEPXHOCTL ABYXTPYGHbIX TEMMOBLIX CETEN, NPOKNaAbIBaEMbIX B HEMPOXOAHOM KaHane LUMPUHOW 3 U
BbICOTOW 4, M, Ha rMy6uHe 7, M, OT MOBEPXHOCTU 3eMMNU 4O OCUK KaHana onpeaensitoTcs no opmyne

T4
aiy =af +qy =EE (B.35)
R + Ry
TemnepaTypa Bo3/lyxa B kaHarne ;,__ OnpefensieTcs no (opmyne
151 + ix2 + iy
L+ 7L R+ 2L R+ &
P _ Yl W Rz H2 FAH | (836)
A 1 . 1 . 1
Rt *Ra R vRp Re Ry
roe T SN B W S S S B N (- %10
2 4 2w d,
L- L zh- : : (8.38)
2mo (d) + 28,51) 2moy(dy + 28,57)
2 o1
e 2hh (B.39)
'IO‘.'K
b+h

34ecb ‘E’IL s QQL - NUHENHbIe NNOTHOCTU TEMMOBOro MOTOKA OT NoAatoLLero n obpaTHoro pr60I'IpOBOJZLOB, BT1/m;
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dy» d, - HAPYXHble AuameTpbl NOAAOLLEro 1 o6paTHOro TpyGoNpoBOAOE, M;

£ L - TEMNepaTypbl nogatoiero u obpartHoro Tpy6onposoAos, °C;

- KO9hPMUMEHT AONONHUTENBHBIX NOTepb (Tabnuua B.1);

Ré . Réz - TEpMUYECKME CONPOTMBEHMS M30NALMKU NogatoLero n obpaTtHoro Tpybonposoaos, m-°C/BT;

R}ﬁ , Ré - TEPMUYECKME CONPOTUBIIEHUSI TEMMOOTAAYE OT NMOBEPXHOCTM U30MNsLMM NofatoLero n obparHoro Tpybonposogos, M-°C/BT;
Ry - TEPMUYECKOE COMPOTUMBIIEHNE TENNOOTAAYE OT BO3[yxa K NOBEpXHOCTM kaHana, M- °C/BT;

4> b - BBICOTa M LUMPUHA KaHana, COOTBETCTBEHHO, M;

o~ KO3(PDULIMEHT TENNOOTAAYM B KaHase, NpuHUMaeTcs pasHbiM 11 BT/(m2-°C);

Jyg; = TEMNOMNPOBOAHOCTL M30MALMM B KOHCTPYKLMKW, BT/(M-°C);

81 By - TOMWMHBI M30MSALMM MOJAIOLLETO M 0BpaTHOro TpyBoNpoBoaos, M;

erfp_ TepMUyeckoe conpoTuBnenue rpyHta, Bt/(m-°C), onpeaensietcsa no dopmyne

(B.40)

Agp = TEMMONPOBOAHOCTL FPYHTA, Bt1/(m-°C), Tabnuua B.6.

- Ty6uHa 3anoXeHus, pacCTOsIHWE OT OCU TPYObl 4O NMOBEPXHOCTU 3EMMU, M.

Tabnuua B.6 - TennonpoBogHOCTb rpyHTa

Bwua rpyHTa CpegHss Becosoe Koadpdpmument
NAOTHOCTb, KI/M3 BrarocogepxaHve TennonpoBOAHOCTH,
rpyHTa, % Bt/(m-°C)
Mecok 1480 4 0,86
1600 5 1,11
15 1,92
23,8 1,92
CyrnvHok 1100 8 0,71
15 0,9
1200 8 0,83
15 1,04
1300 8 0,98
15 1,2
1400 8 1,12
15 1,36
20 1,63
1500 8 1,27
15 1,56
20 1,86
1600 8 1,45
15 1,78
2000 5 1,75
10 2,56
11,5 2,68
MnHMCTBIN 1300 8 0,72
18 1,08
40 1,66
1500 8 1,0
18 1,46
40 2,0
1600 8 1,13
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| 27 1,93

Pacyer TpebyemMoi TOMWWHLI TEMIoBOM M30MsSILUMM MO HOPMMPOBAHHOM MNMOTHOCTM TEMMOBOrO MOTOKA B 3aBUCUMOCTM OT TEXHWYECKMX
Tpe6oBaHWii MOXET BbINOMHATLCS B ABYX BapuaHTax:

a) Nno HOPMaTUBHLIM NIMHENHBIM NAOTHOCTAM TEMOBOro ‘?_IL NnoTOKa n Q‘_QL’ 3afjlaHHbIM OTAENbHO ANA nogaroLwiero n O6paTHOFO prGOHPOBO,D,a, B

9TOM Chny4ae onpenendaerca TonwmnHa n3onauum ana Kaxaoro prGOHPOBO,D,a;

6) MO cymMMapHON HOPMaTWBHOWM NIMHEMHOW MAOTHOCTU TEMMOBOro MOTOKa OT Mojatollero M obpatHoro TpyGonposoaa - @112, B 3TOM criyvae

onpenendeTca TonwuHa n3ondauun, oanHakosasa ana oboux pr60I'IpOBO,ClOB.

PacueT TOMWMWHbI M30MAUMU MO HOPMAaTUBHBIM JIMHEMHBIM MIIOTHOCTSAM TEMSIOBOrO MOTOKA, 3afaHHbIM OTAENbHO ANS MnoAatoLlero - fi_'1L "

obparHoro - QTQL TpyOONpPOBOAOB BLINOMHAETCS B CReAyoLLen nocrnesoBaTesibHOCTU.
Ha NepBOM 3Tane pacCcyYMUTbiBalOT TeMnepaTypy B KaHane no q)opmyne
L L
e =+ K + 03 ) R + By (B.41)

3atem Ans Kax[oro Tpy6onpoBoAa BbIMMCIAKTCS 3HAYEHNS Iy B W In B, NO (hopMynam:

In By = 2nAy, @— &5 [ (B.42)
41

In By = 2x>\m[@ -rL |, (B.43)
5]

rae NpUonKeHHble 3HaYeH st R}ﬁ " Ré npuHMMaroTcsa no Tabnuue B.3.
anee, nocrne BblMUCMEHUA & W 5., NO myne (B.20) paccuuTbiBaloT Tpebyemble TOMLLUMHLI M30oNAUMU ONS MoAdaloLlero u obpaTHOro
1 2
TpyGonpoBoaos, obecneyrBatoLLe HOpMaTUBHLIE NNHEHbIE NOTepK Tenna:

LG U N , _d(8a -1

a1v|:31 5 H3 5

Pacyer TonwuHbl n3onsuum nogaroLLero 1 obpatHoro TpybonpoBoAoB MO CYyMMAPHON HOPMATMBHOM FMIMHENHON NIOTHOCTM TEMMOBOro NoToKa -

5112, BT/M, BbINOMNHSAETCS METOAOM NocnefoBaTenbHbIX NpUbnukeHnin (metogom nogbopa).

Ha nepsomM 3aTane 3adalTCsd HadanbHbIM 3HAYEHUEM TONWWUHBLL M3ONALUWWN & ) = &4 = &y, O[MHaKOBOW ANS nojalroLero u O6paTHOI'O

Tpybonposogos, u no copmynam (B.36)-(B.39) paccunTbiBaioT Temnepatypy B kaHane. 3atem no dopmyne (B.35) BbMMCRAIOT CyMMapHyto
TIMHEVHY0 NMOTHOCTb TENSI0BOro NoTokKa

L
gia°
Mony4eHHoe pacyeTHOe 3HaYeHNe CPaBHMBAKOT C HOPMATMBHOW NIMHENHOWM NNOTHOCTBLIO TEMMOBOro NOTOKa no Tabnuuam 8, 9.

Ha BTOpoM aTane yBenn4MBatoT Unn yMeHbLIAT TOMLLMHY U30MNSUMU B 3aBUCUMOCTM OT pe3yrbTaTta CpaBHEHUS M MOBTOPSIOT pacyeT B TOW e
MOCINEA0BATENLHOCTM [10 MOy YEHIsi HOBOTO PACHETHOTO 3HAYEHMS! - 4L .

Pacyer nosTOpSOT A0 TEX MOp, MOKa PAaCYETHOE 3HAYEHME NIOTHOCTM TENMOBOrO MOTOKa - 4L, GYAET OTNMYATLCS OT HOPMATUBHOO 3HAYEHNS -
i Ha 33AaHHyl0 CTeneHb TOYHOCTM pacueTa, Hanpumep, He Gonee, Yem Ha 1%. lMocneaHee 3HadeHue 3, MPUHMMAETCS B Ka4ecTBe pacyeTHoM
TOMLMHbI TEMSOBO U30NALMM AN NoAatoLLero u o6paTHoro TpyGornpoBo4oB.

Mpu pacuyere TennoBoW M3onNsAUUM ABYXTPYOHBIX TEMMOBLIX CETENW B HEMPOXOAHbLIX KaHanax pacyeTHyK TemnepaTtypy TennoHocutens B
noparoLwmx n obpaTHbIX TpyOonpoBoaax NpuHUMatoT no Tabnuue B.5.

PacueTHyo TemnepaTypy Hapy>HO cpefibl MPUHUMAIOT PaBHOW CPESHErof0BOM TeMMepaType rpyHTa Ha rmybuHe 3anoxenus Tpy6onposoaa.

KoabdmnumeHT A0NONHUTENbHBIX TEMNMOBbIX MOTEPb j NPU pacyeTe TOMWMHLI U30NALUM MO HOPMUMPOBAHHOW MNIOTHOCTM TEMMOBOrO MOTOKA
NpVYHMMaeTCH paBHbIM 1.

Mpn paccTosHUM OT MOBEPXHOCTU TPyHTa [0 MepeKpbiTus kaHana 0,7 M M MeHee 3a pacyeTHylo TemrnepaTypy Hapy»XHOM cpefbl AOrkHa
NPUHUMATLCA Ta e TeMnepaTypa Hapy»KHOro BO3Ayxa, YTO W NPy HAA3EMHON NPOKNajake.

B.3.3 [Nod3emHasi 6eckaHanbHas npoksiadka

Tennosble noTepu TpyGOMPOBOAOB ABYXTPYGHLIX TEMMOBbIX ceTeit GeckaHanbHOW MPOKManKW, PacrofioKEeHHbIX B FPYHTE Ha OAMHAKOBOM
PacCTOSHMM OT MOBEPXHOCTM 40 Ocu TPY6 7, M, ONpeaensTcs no gopmynam:

G ~t)(Riea * Rip) ez ~t0)R (B.44)
1 - ’ '
(R * Rip) (R * Rip)— RS
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L 8 )Ry YRR~ ~60Ry

a5 ¥ (B.45)
(Riga *+ Rip) (R * Ripy) - Rg
afy =af a3 (B.46)
roe Rﬁa - TepMUYECKOE CONPOTMBIEHWE TPYHTa Npu BeckaHanbHoM npoknaake, M-°C/BT, onpegenseTtcsa no dopmyre
p]
FLALIEEN LC kch R (B.47)
To2mn, | d d

rae g - HapyXHbI AMameTp U3oNMpoBaHHOro TPYBONpoBOaa, M; NOAALLENO - 4, , 0BPaTHOTO - 4, ;
Agp - TEMUIONPOBOAHOCTb PyHTa, Bt/(m-°C);
- y6yHa 3anoxeHns (paccTosiHue oT ocu Tpy6 40 NOBEPXHOCTM 3eMMK), M;

Ry~ TEPMUYECKOE COMPOTUBIEHNe, 0BYCOBNEHHOE TEMOoBbIM B3auMoAencTBueM AByx Tpy6, m-°C/BT, onpeaensetcs us BbipaxeHus

SR o BB (B.48)

rae X, , - PacCTOAHMS MeXay ocsaMmM Tpy6 Mo ropusoHTanm, m.
OcTanbHble 3HaveHust BenuyvH B (B.44), (B.45) Te xe, 4Tto 1 B dhopmyne (B.37) ans kaHanbHOM NpoKnaaku.

Tak xe, kak npu npoknaake ,ElByXprGHbIX TENMOBbIX CETEN B MPOXOAHLIX KaHanax pacyer Tpe6yeM017| TOMLWMHBLI TEMMOBOW M30NAUUM NO
HOPMWPOBAHHOW NNOTHOCTU TEMIOBOrO NOTOKA B 3aBUCUMOCTU OT TEXHUYECKUX TpGGOBaHVIVI MOXET BbIMNOJNTHATLCA B ABYX BapuUaHTax:

a) No HOpPMAaTMBHBLIM 3HAYEHVSIM JIMHEWHOW MMOTHOCTU TENoBOro MoToka gL VWi 3a0aHHLIM OTAENLHO AMs MOAaloLero obpaTHoro

Tpy6onposoaos;

6) No CyMMapHOi HOPMATWBHOW NMHENHOI NOTHOCT TEMOBOIO NOTOKA OT MOAAIOLLEro 1 0BpaTHOro TPY6ONPOBOAOE - 7L .

PacueT TonwwmHbl U3onsumMmM TpyGONpPOBOAOB TEMMOBbLIX CETEN GeckaHanbHON NPOKMaAKM MO HOPMATMBHBLIM 3HAYEHWUSIM TUHEHOW MIIOTHOCTM
TenyoBOro MOTOKa, 3a/1aHHBIM OTAEMBHO AMS NOAAIOLEro zL 1 obpaTHoro 7+ Tpy6onpoBoaa BhIMOMHSAIT Mo hopMyiam:

L
o B 20t Pty [ ey i T2 Ry By |: (B.49)
dl }\rp - }\1431 alL
R (o “R - (B.50)
dg ;\r‘p - ?\mﬂ JQL
Onpegenue ¢ nomowpio (B.49), (B.50) 3Hauenma gz _d +d26m1_ n B, -3 P ;,26“32 , BBIMMCMISIOT TOMUMHBI W3ONALMM TaK Xe, Kak 1 Ans
1 2

KaHanbHOW Npoknagkv B pasgene B.3.2.

PacyeT TOMWMHbI M30MSLMM NogatoLLero n obpaTtHoro TpyGonpoBoLoB ABYXTPYGHbIX TEMMOBLIX CETel GeckaHanbHOM NPOKMNagku Mo CyMMapHOM

HOPMaTMBHOW NMHENHON MIIOTHOCTM TEMMOBOro NOTOKa q—112, BT/M, BbINONHAETCSt METOAOM NOCcneaoBaTenbHbIX NPUbnmkeHnin (MeTogom nogbopa).

Ha nepsom aTane 3apaloTcs HavarbHbIM - 3HAYEHMEM TOMWMWHBI M3OMALMM § .\ = &+ = §;, OAWHAKOBOW Ans nopjawowero u obparHoro
Tpy6onpoBoaos, v no dopmynam (B.44)-(B.46) paccuuTeiBalOT CYMMapHYIO FIMHEVHYHO MIIOTHOCTb TEMSI0BOro MNOTOKa 4’1£2'

[MonyyeHHoOe pacyeTHoe 3Ha4YeHne CPaBHUBAIOT C HOPMATUBHOM JIMHENHOW NIIOTHOCTBIO TEMMOBOro NOTOKa 7 (no Tabnuuam 11, 12).

Ha BTOpOM aTane yBenuuuBaloT Uiv YMEHBLLAIOT TOMLMUHY M30NALMM B 3aBUCMMOCTU OT pe3yrnbTaTa CPaBHEHUS M NOBTOPSOT PacyeT B TOM e
MOCIEA0BATENLHOCTM 10 MOy EHIsi HOBOTO PACYETHOTO 3HAYEHMS! 4 L .

Pacuer noBTOPsitOT [0 TEX MOp, MOka PAaCHETHOE 3HA4eHMe MIOTHOCTU TEMIOBOIO NOToKa 4L GYAET OTNNYATLCSH OT HOPMATUBHOIO 3HauYEHUs
i, Ha 3afjaHHyl0 CTeneHb TOYHOCTW pacyeTa, Hanpumep, He Bonee, YeM Ha 1%. MocrenHee sHaueHwe §; NPUHUMAETCS B KA4ECTBE PACHETHOM
TONLUMHbI TEMIOBO M30MSALMM ANs MoAatoLLero u oGpaTHoro Tpy6onpoBoaoB.

PacuetHbie napamMmeTpbl TenrnoHocuTena wu Hapy)KHOI7| cpegbl And pacdetra wusonauun pr6OI'IpOBO,EI,OB ,D,ByXpr6HbIX TENMOBLIX CETEN
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BeckaHanbHom NPOKNagkn NPUHAMAKTCA TakKUMU Xe, Kak U B HENPOXOAHbIX KaHanax.

B.4 Pacuet Tennoson usonsauum TpyéonpoBoaoB, 06orpeBaemMbIX NapoBbIMU UMN BOAAHLIMU CYTHUKaMK
B.4.1 O6wue nonoxeHusi

B.4.1.1 TpoekTpoBaHve cucTembl oborpeBa TpyGONpPOBOAOB C MapoBbIMM W BOASHBIMA CHYTHWKAMM OCYLUECTBISIETCA Ha OCHOBaHWW
TEXHONOrMYECKUX TPEGOBaHUIN K KOHKPETHOMY OBBEKTY U TEXHUKO-3KOHOMUYECKUX PAacYETOB.

Bbibop uucna u guameTpoB 0GOrpeBatoLLMX CMYTHUKOB, CUCTEMbI UX TEMMOCHABKEHMSI Y CXEMbl MOAKITIOYEHNS] OCYLLECTBISIETCS HA OCHOBaHWM
pe3ynbTaToB TEMMOBOIO U MNMAPaBNUYECKOrO pacyeTa cUCTEMbl 0BOrpeBa C YHETOM BMAa TEMNOHOCUTENS], MPOTSXKEHHOCT 0GOrpeBaEMOro y4acTka,
pacronaraemMoro 4aBreHusi B cucTemMe TeNNocHabxeHusl n Apyrnx ¢pakropos.

MpoekTnpoBaHue TennoBoW M3omnsuuM TpyGoONpoBOAOB CO CMYTHWKAMM BbIMOMHSAETCS HA OCHOBaHWW TEXHOMNOTMYEeCckUx TpebGoBaHuiA C yyYeTom
pacronoxeHnss oGbeKkTa, KOHCTPYKTMBHBIX WM TEXHOMNOTMYECKUX NapameTpoB oGorpeBaemMoro TpyGonpoBoda M 0BOrpeBarolyX €ro CryTHUKOB,
pacyeTHbIX MapaMeTPOB OKpYXKaroLen cpedbl.

B.4.2 Pacyem mennoeoli uzonsyuu mpy6onpoeodoe, 0602peeaeMbix NapoebIiMU Uslu 600STHLIMU CrymMHUKamu

B.4.2.1 Tennosas usonauua npegHasHadeHa ANs oBecriedeHus 3aQaHHON TemnepaTypbl TEmnnoHOCUTENs B NOGOM CeYeHuM Mo AnuHe
TpyGonposoga npu ycrnosum 6e30CTaHOBOYHOTO ABWKEHUS TEMIOHOCUTENS.

Metoguka pacyera peanusyer CrieayroLlylo (U3MYeckylo Moaenb TennoobMeHa CrnyTHUMKa € TpyGOMpoBOAOM U TENMOM3OMNSLMOHHOM
KOHCTPYKLMM C OKPY>KaloLLien cpeaon:

- TENso OT CRyTHWKA NepeaaeTcs BO3AyXy B NPOCTPAHCTBE, OrpaHMYEHHOM TENMOM3ONSLLMOHHON KOHCTPYKLUUEN;
- TENNO OT BO34yxa B MPOCTPaHCTBE, OrPaHWYEHHOM TEMMOM3ONSALMNOHHONW KOHCTPYKLUMEN, NepedaeTcsl TEMNOHOCUTEN0 Yepe3 MOBEPXHOCTb
TpyGonpoBoAa, KOHTaKTUPYIOLLYIO C BO3OYyXOM B MPOCTPAHCTBE W Hapy>XHOMy BO3ZyXy 4epe3 MOBEpXHOCTb TEMIoU30SSLMOHHON KOHCTPYKLWH,

KOHTaKTMPYIOLLEN C BO3OYXOM B MPOCTPAHCTBE;

- KONMYecTBO Tenna, nepefaBaemMoro Yepes NoBEpPXHOCTb TENSOU30MSALIMOHHON KOHCTPYKLWK, KOHTaKTUpYioLLei ¢ Tpy6onpoBodoM, HapyXHOMY
BO34yXy PaBHO KONMUYECTBY Tenra, nonyyaeMoro Tpy6onpoBoAoM OT BO3AyXa B KOHCTPYKLMM.

YKazaHHasi MoZesnb ONMUCbIBAETCA ABYMS YpaBHEHUSIMU TennoBoro 6anaHca:
O =0+ (B.51)

s =0y (B.52)

rae o - yAenbHbIA TEMNOBOW NOTOK OT CMYTHUKA K BO34YXy B MPOCTPaHCTBE, OrpaHN4YeHHOM TensioBon nsonsauven, Bt/m;
s yOenbHbI TENnoBOW MOTOK OT BO3AdyXa B MPOCTPaHCTBE, OrpaHMYEeHHOM TEMNMoBOW M3oNdAuMen, vepe3 Tennou3onAUMOHHbIA CION K

oKpy>aroLiemy so3gyxy, Br/m;

(- YOENbHbIA TENoBOW MOTOK OT oborpesaemoro TpyGOMpPOBOAa K OKpYXKalolwemy BO3ZyXy 4epe3 TEennou3oNsUMOHHBIM Croi B 4acTy,
KOHTaKTupytoLen ¢ Tpybonposoaom, BT/m;

ol yOenbHblii TENMOBOW NOTOK OT BO34yXa B NPOCTPaHCTBE, OrpaHN4YEeHHOM TENnoBoK n3onsauuei, kK Tpybonposoay, Br/m.
YpaBHeHus (B.51), (B.52) moryT GbITb NpeacTaBneHsbl B BUAE:

tm—tp _tp—fp  tp—H (B.53)
& By B

rae t,, - Temneparypa Tpybonposoaa, °C;
£y~ Temneparypa okpyxatoLiero sosayxa, °C;

- Temnepartypa Bo3fyxa B MPOCTPaHCTBE, OrpaHNYeHHOM M30MsLMeEN, °C;

R - YOernbHoe TepMU4eckoe COMPOTUBIEHWEe TersooTaade OT CMyTHWKA K BO3AYXy B MPOCTPAHCTBE, OrpaHUYeHHOM TEnyioBOW W3onsaumen,
(m-°C)/BT;

RQ- TEPMUYECKOE COMNpoTUBIIEHNE TENNOU3ONALMOHHOIO CNnod, B 4acTwy, KOHTaKTI/IpyFOLLleVI C BO3yxXOM B NpoCTpaHCTBE, OrpaHN4eHHOM

Tennosow nsonsyuen, (m-°C)/BT;
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Ry~ TEPMMYECKOE CONPOTUBIIEHNE TENMONU3ONALMOHHOTO CIIOsl, B YacTw, KOHTaKTMpyoLLen ¢ Tpybonposoaom, (m-°C)/Br;

R4- yAenbHoe TepMmnyeckoe conpoTuBIieHne TennooTaadye oT Bo3gyxa B NpoCTpaHCTBE, OorpaHN4YeHHOM TEnnoBown VI3OJ'IHLI,V|€I7I, K pr60nposo,qy,
(M-°C)/BT.

B.4.2.2 Tpebyemasi TonwmHa TENMOBOM W30MSLUM PacCUMTLIBAETCA MyTEM COBMECTHOrO pelueHusi ypaBHeHui (B.53), (B.54) merogom
nocnefoBaTenbHbIX NPUONKEHWI. PacyeT BbINOMHSAETCA B CneaytoLlei nocrneaoBaTenbHOCTU.

Ha nepBoM 3Tane pacCynUTbIBatOTCA TepMUYECKNE CONPOTUBITEHNA Rl s R2 , RB , R4 .

Oanee, peweHvem ypaBHeHus (B.53) onpepensieTrca Temnepartypa Bo3ayxa B MPOCTPaHCTBE, OrpaHNYeHHOM Tenron3onsaLMOHHOM KOHCTPYKUMen

zB -
Mpu HaMAEHHOM 3HaYeHWM ¢, ypaBHeHue (B.54) peluaeTcs MeTOAOM NocrnefoBaTenbHbIX NPUGIIKEHNA OTHOCUTENBHO In (d,, fdp)-
B.4.2.3 Temneparypa cnyTHuka ¢, B pacyerax NpuHMMaeTCs:

- Npu oBorpeBe NapoMm - paBHOM TEMMEpPAType HaCbILLEHUS NPU 3a4aHHOM [aBlIeHUU Napa B CMyTHUKE;

- nNpy oborpese BOAOM - BbluMCHSIETCSA NO dhopmyrne

-y (B.55)

rae ;X - TemnepaTypa BOAbl Ha BXOAE B CNyTHUK, °C;
(% - TemnepaTypa BoAbl Ha BbIXOAE U3 CrlyTHUKa, °C.

B.4.2.4 YpenbHoe TepMuyeckoe COMNpPOTUBIIEHME TEnnooTaadye OT CNyTHWKA K BO3AyXy B NMPOCTPAHCTBE, OrpaHWYEHHOM TEMNnoBOn Usonsaumnen,
(m-°C)/BT, crnegyeT BbIMMUCAATL NO dhopmyrie

R=—, (B.56)
e My
rae » - YMCIo CMyTHUKOB;
¢t - KO3PPMLIMEHT TennooTtaaum cnyTHuka, Br/(mz2-°C);
d g~ HAPYXHbBIA AMaMeTp CyTHMKA, M.
KoadhdmumeHT TennooTaayun oT CnyTHUKa B NMPOCTPaHCTBO, OFPaHWYEHHOe 13onsauuen, onpeaenseTcs no opmyne
Naiog, 28
Mooty (B.57)
(fon = f'rp)dcr[
rae M - ahcheKkTUBHBIV KpuTepuii HyccenbTa;
hp " KO3 hULIMEHT TennonpoBogHOCTM Bo3ayxa, BT/(m-K).
Kputepui Nauyy, ABNSAETCA dyHKUMEN NPOM3BEAEHNS (3. B») U PACCHUTBLIBAETCS NO IMIMpuYeckon popmyne
gy, = 0,25 1074 (Gr- PAPTE, (B.58)
roe o gﬁdfn _‘t‘:“ T kputepwui [Mpacroda;
r= —2—v > ’
Pr="- KpuTepuin MpaHaTns.
[e3
MpousBeneHne kputepueB Mpacrodpa u MpaHaTns (- 2 ) paccunTbiBaeTcs No dopmyne
ghday (fn —tp | v
G,w.p,w=_vzﬂ = (B.59)

rae g - yckopeHue csobopHoro nageHus, pasHoe 9,807 m/c z;
(- K03PMLIMEHT 06bEMHOro pacLunpeHns Bosayxa, paBHbIn 3,664 10-3 1/K;

& - KO3hULIMEHT TeMnepaTyponpoBOAHOCTU BO3AyXa, M2/C;

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



T) R b a Lo bt e A i e i et e bt M S D et
lpumersiemcs ¢ 01.01.2013 e3amer CHul141-03-2003

v - KUHEMaTu4eckasa BA3KOCTb BO34YyXa, mz/c.

dusmyeckne napameTpbl Cyxoro Bo3ayxa - 3, B, «, v NPUHUMalOTCs no Tabnuue B.7 npu cpegHeit TemnepaType BO3dyxa B KOHCTPYKLMK,
onpegensemoi no opmyne

g e thp (B.60)

Tabnuua B.7 - dusnyeckve cBoicTBa Cyxoro Bo3ayxa npu gaenexun 0,1 MMa

t, °C o, Kr/m3 Sy 3.-1032, 106, M2 | 2-106, M2 P
KO/ (kr-K) | BT/(m-K) /c lc
0 1,293 1,005 2,44 13,28 18,8 0,707
10 1,247 1,005 2,51 14,16 20,0 0,705
20 1,205 1,005 2,59 15,06 21,4 0,703
30 1,165 1,005 2,67 16,00 22,9 0,701
40 1,128 1,005 2,76 16,96 24,3 0,699
50 1,093 1,005 2,83 17,95 25,7 0,698
60 1,060 1,005 2,90 18,97 26,2 0,696
70 1,029 1,009 2,96 20,02 28,6 0,694
80 1,000 1,009 3,05 21,09 30,2 0,692
90 0,972 1,009 3,13 22,10 31,9 0,690
100 0,946 1,009 3,21 23,13 33,6 0,688
120 0,898 1,009 3,34 25,45 36,8 0,686
140 0,854 1,013 3,49 27,80 40,3 0,684
160 0,815 1,017 3,64 30,09 43,9 0,682
180 0,779 1,022 3,78 32,49 47,5 0,681
200 0,746 1,026 3,93 34,85 51,4 0,680
250 0,674 1,038 4,27 40,61 61,0 0,677
300 0,615 1,047 4,60 48,33 71,6 0,674

B.4.2.5 Tepmuyeckoe COMPOTUBIIEHNE TEMNMON3OMSLMOHHOMO Crost gy, (M2-°C)/BT, paccunTtbiBaeTcsi no copmyre Tennonepefaqn vepes
NIOCKYH CTEHKY:

1 B 1
Ry= +—E_+ , B.61
R el ol G0

roe 8, - TonwmHa nsonaumm, ;
JEH- NMHA BHY TPeHHel 06pasytoLuedt usonsiuum, m;

J2 - onvHa Hapy>kHOM 0Opa3yoLLen n3onsaumm, Mm;

P = I J;ffé‘ . (B.62)

I'IpM pacyete R, npuHUMaeTca npm6nv|>|<eHHoe 3Ha4YeHne TONLNHbI N3onALnN &, .

[eomeTpuyeckne XxapakTepuCTUKM  KOHCTPYKUUW jEE - H aCCUMTbIBAOTCA B 3aBUCUMMOCTU OT BMAA KOHCTPYKUMK mcyHok B.1) ¢
b b

MCMOMNb30BaHNEM COOTHOLLEHUN 3r1ieMEHTapHON reOMEeTPUM U TPUTOHOMET PUHECKNX beHKLl,MI7I.

KoappmumeHT TennonpoBogHOCT M3AENUn B KOHCTPYKuuW A ., BT/(M-K), npunmumaetrca no Tabnuue B.1 npunoxedus B npu cpegHen
Temneparype cros:

mofth (B.63)
cp 2

KO(—)CbeI/IU,VIeHT Tennootga4yn oT Bo3gyxa BHYTPU NMPOCTPaHCTBA, OrpaHUYeHHOro n3onsiymen, K BHyTpeHHeVI NMOBEPXHOCTU n3ondaunn CIE;( cnepyer

npuHMMaThb paBHbiM 11,6 B1/mz-°C.

KoahdmumeHT Tennootgayun OT Hapy>KHOW NMOBEPXHOCTU M3ONALMM B OKPYXaloLMA BO3OYX ot Bt/(m2-°C), cnegyer npuvHumath no Tabnuue
B.2.
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a) 0)

1 - nnameTp oborpeBaemoro Tpybonposoaa; 2 - AnameTp CryTHUKE; 3 - TOMLIVHA TEMNMOU3OMSALMOHHOIO Cnos; 4 - ANnHa NMMHEHOTo yYacTka
06pasytoLLert B KOHCTPYKUMN 4 ; 5 - AnHa obpasytoLeit ¢ B coopmyne (B.68) Anst KOHCTPYKUMM C OAHWM 1 C ABYMs! CriyTHUKamu; 6 - yron ¢ - B
KOHCTPYKLIMW C OOHUM CMYTHUKOM; YrON § - B KOHCTPYKLIMM C ABYMS CMYTHUKAMK; 7 - YTON {5 - B KOHCTPYKLMWN C OQHUM CMYTHWUKOM; Yrof ¢ - B
KOHCTPYKUMM C ABYMS] Cy THUKaMU; 8 - AnHA NIUHEMHOTO y4acTka 0bpasytoLuelt B KOHCTPYKUMN C ABYMSI CIY THUKAMU , ;

PucyHok B.1 - KOHCTpyKUWM Tennosom nsonsumm Tpy6onpoBoaos ¢ 060rpeBaoLwyMm Ux NapoBbiMv 1 BOASHBIMUA CMYTHUKaMK: a) - C OAHUM
CnyTHUKOM; 6) - ¢ ABYMSI CMy THUKaMM
B.4.2.6 Tepmnyeckoe CONPOTVBNEHNE U3OSISILIMOHHOMO CNost &;, (M2-°C)/BT, BbiMncnseTcs no dopmyne

27 1 1 ; d'rp+25}i:3 , (B.64)

R3 =—|—= + £
| g Tdy, + 28] iy 9. Ay

roe o - Yrosn, XxapakTepuayoLLmii reoMeTpUo TeNMON3oNsILMOHHON KOHCTPYKLUMK (pucyHok B.1), pagmaH.
B.4.2.7 YpoenbHoe TepMmnyeckoe COMNpoTMBIIEHNE TEMMOOTAAYe OT BO34yXa BHYTPU NPOCTPAHCTBA, OrpaHNYEHHOro uonsaumen, Kk Tpybonposoay,
(m-°C)/BT, cnegyeT BbIMUCAATL NO hopmyrie

Re=2 , (B.65)

rae [ - Yrosn, XapakTepusyoLLui reoMeTpuio TENNOU3ONALMOHHON KOHCTPYKLMM (pUcyHok B.1), paguaH.
KoadbdmumeHT Tennootaaumn Cty, OT BO3/lyXa BHYTPU NPOCTPAHCTBA, OrpaHNyeHHoro nsonsauven, Kk Tpybonposoay crnedyer NpUHUMaTh paBHbIM

17,4 1/(M2-°C)*.

* TekcT AOKyMEeHTa COOTBETCTBYET OpuUrnTHany. - ﬂpmmeanme n3rotoButens 6asbl AaHHbIX.

B.4.2.8 Pac4yeT TONWWHbI TENNOoM30MsLMOHHOIO CIoS BbIMONHAETCS No opmyne

;n[d_m]:;n[ﬁ]zgmm Bo 1| (B.66)
2y i 2T Oy +20,)

dopmyna (B.66) pelwlaeTrca MeTogoMm nocnenoBaTenbHbIX NpubnmkeHwin. MepBoe npubnwkeHne TONMWMHBI M30NALMM NPUHUMAETCS paBHbIM
MPUHSITOMY MPU pacyeTe TEPMUHECKOTO COMPOTUBIEHUS g, . TONLWMHA U30NsUMN &, BblYMCNISieTCsi No dopmyne (B.20).

B.4.2.9 PacueTHyto TONLWUHY M30MsALMU BbIYUCASIIOT MO hopmyre

By =8 Ky, (B.67)

roe g - KO3(MULIMEHT, YYUTHIBAIOLIMIA OOMNOMHUTENBHBIE TENMOBbLIE NOTEPU Yepes ornopbl 1 apMaTypy. Ans TpyGonpoBoAOB, PacnonOXeHHbIX B
nomeLLeHUn 1 TorHensax, x=1,15-1,2; ana Tpy6onpoBoAOB, pacnonoXeHHbIX Ha OTKPLITOM Bo3ayxe, z=1,25-1,3;

/- nonpaBoYHbIN ko3dbdmumeHT. Mpy pacyeTax TeNNON3oNALMOHHBIX KOHCTPYKUUIA C eCTECTBEHHBLIM Yriom oborpeBa 6e3 nogknagkm (pUcyHok
B.1) BBogutca w=1,15.

B.4.2.10 MNpu ncnonb3oBaHun aKpaHa M3 antoMUHNEBOW (OONbrv, YKNaablBaeMon B KayecTBe MOACTUNAOLLEro Cnos noA TenronsonsauMoHHbIN
CIION, pacyeTHyH TOMNLWUHY 13onsumm crnegyeT ymeHbwatb Ha 20%.

Monpaspen B.4 (BeegeH gononuHutensHo, A3m. N 1).

Mpunoxenwve I
(pekomeHgyemoe)
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Tabnuua .1 - MNpeaenbHbIe TOMWMHBI TENMOM3ONALMOHHBLIX KOHCTPYKLMIA ANsi 060pyaoBaHus U Tpy6onposoaos

HapyHbIn Cnocob npoknagku Tpybonposoaa
anameTp, Mm
Haf3eMHbI B TOHHEnNe B HEMpOXOAHOM KaHane
MpenenbHas TonwmHa TENNOM3ONALMOHHOIO COos, MM, Npu
Temnepartype, °C
19 1 Huxe |20 n Gonee| 19 n Hxe |20 n Gonee| po 150 151 u
BKIT. bonee
18 80 80 80 80 50 60
25 120 120 100 100 60 80
32 140 140 120 100 80 100
45 140 140 120 100 80 100
57 150 150 140 120 90 120
76 160 160 160 140 90 140
89 180 170 180 160 100 140
108 180 180 180 160 100 160
133 200 200 180 160 100 160
159 220 220 200 160 120 180
219 230 230 200 180 120 200
273 240 230 220 180 120 200
325 240 240 240 200 120 200
377 260 240 260 200 120 200
426 280 250 280 220 140 220
476 300 250 300 220 140 220
530 320 260 320 220 140 220
630 320 280 320 240 140 220
720 320 280 320 240 140 220
820 320 300 320 240 140 220
920 320 300 320 260 140 220
1020 v 6onee 320 320 320 260 140 220

[MpymeyaHna

1 Onsa TpybonpoBoOoOB, pacrnofnoXeHHbIX B kaHanax, TOMWMHA M30naumMn ykasaHa ans
NOMOXMWTENbHBIX TEMNepaTyp TpaHCMopTMpyeMbix BelwlecTB. [ns TpybonposogoB ¢
oTpuuaTenbHbiMM TemMnepaTypamMnm TPaHCMOPTUPYEMbIX BELECTB MNpeaernbHble TOMLMHbI
cnegyeT NpUHUMaTb TakUMK XKe, Kak Npy NPOKNagKe B TOHHENSX.

2 B cny4yae, ecnu pacyerHas TonwMHa m3onsaumm Gonblue npenenbHoW, crneamyer
npuHuMaTtb OGornee 3dEKTMBHBIN  TEMNMOM3ONSAUMOHHBIA  MaTepuan U OrpaHUYUTbLCS
npeaenbHo  TOMWMHON  TEMnoBOWM  M30AsILUM, €CnN 3TO  AONYyCTMMO MO YCMOBUSIM
TEXHOIorM4yeckoro npouecca.

Mpunoxenune [
(cnpaBoyHoOe)
OnpepneneHvne TOJNWMHBI U 00 bema TeNNTOU3ONALMOHHBIX N3aenuin U3 ynnoTHAKOWMXCA MaTepruanoB

0.1 TonwmHy TennousonsuMOHHOrO W3AenuUs M3 YNIOTHSIOLWMXCS MaTepuanoB A0 YCTaHOBKM Ha W3ONMPYEeMyk MOBEPXHOCTb creayer
onpenenaTb ¢ y4eToM koadihmumeHTa ynnoTHeHns &, no dopmynam:

ONS UUNUHOPUYECKO NOBEPXHOCTMU

5 = ok, 219, (0.1)
o + 248
and MIOCKON NOBEPXHOCTU
By = 8K, (8.2)

rAe &, &, - TOMMHA TENOoM3OMNALMOHHONO N3AeNMA A0 YCTAHOBKA Ha M3ONMpyeMyto NoBepxHoCTb (6e3 ynnoTHeHus), m;
5 - pacyeTHas ToMLWMHa TEnnon3onALNOHHOMO CIOS C YMSTIOTHEHWUEM B KOHCTPYKLIMM, M;
4 - Hapy>HbI arameTp usonupyemoro oGopyaosaHus, TpyGonposoaa, M;

£, - KO3(hPULIMEHT YNNOTHEHUS TEMNION30NALIMOHHBIX U3AENWUA, NPUHUMaeMbIi no Tabnuue [.1.
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MpumeyaHus

d+3d

1 B cnyyae, ecriv B doopmyrie ([.1) npousseneqve g, MeHbLLE eQUHULIbI, OHO AOITKHO NPUHUMATBCHA PaBHbIM eQUHULIE.

2 I'IpM MHOTOCOVHOW M30NALUM TOMLWMHY M3Oenns A0 ero YMroTHEHWs crieqyer onpeaenaTb OTAENbHO AN KaXaoro Cros. I'IpM onpegeneHnn
TOMWWHBI NOCMEAYOLLEro TENON3ONALMOHHOMO CIOs 3a Hapy>KHbIN AnameTp (d ) NPpUHUMAaKT AnamMeTp nsonaunn npeabliayuiero cros.

3 O6bem TennonsonALMOHHbBIX 3AENNA U3 YNMOTHSIIOLMUXCS MaTepuarnos Ans TEnnoM3onsiLMoHHOro Cnos A0 YNnoTHEHWsI cnedyeTr onpeaensTtb
no dopmyne

v=VK,, (A.3)

roe r - 06bem TENNOU3ONSALMOHHOMO MaTepuana unu usaenust 40 ynnoTHeHUs, M3 ;
¥; - 06beM TeNnnonU3oNALMOHHOMO MaTepmarna Uin U3Aenus B KOHCTPYKLUM C YHETOM YNMOTHEHNS, M3 .

Tabnuua 4.1
TennousonsaurvoHHble MaTepuansl U n3genus KoadpcpmumeHt
YNMoTHEeHUs, £,
MaTbl MMHepanoBaTHble MPOLLMBHbIE CXUMAEMOCTbLIO He 1,2
6onee 55%
MaTbl MMHEpanoBaTHbIE PYJIOHMPOBaHHbIE CXMMAEMOCTbIO He 1,35-1,2
6onee 55%

MaTbl 1 XoncTbl U3 CynepTOHKOro 6a3anbTOBOrO BOMOKHA MpU
yKnagke Ha Tpy6onpoBoabl 1 060pyAoBaHME YCITOBHbLIM
NPOXOAOM, MM:

Iy < 800 npu cpeaHeit NNOTHOCTY 23 Kr/M3 3,0
To e, npu cpeaHer nnotHocTn 50-60 kr/m3 1,5
Iy > 800 npu cpegHeit NNOTHOCTA 23 Kr/M3 2,0
To xe, npu cpeaHern nnotHocTn 50-60 kr/m3 1,5

M3penusa BepTukansHO-crioncTble (namenna-marbl), MaTtbl
NPOLLUVBHbIE rOPPUPOBAHHON CTPYKTYPbl U3 CTEKMSHHOIO
BOJIOKHA Y KAMEHHOWN BaTbl CXVMaeMOCTbIO:

He 6onee 30% 1,0-1,1
MaTbl pynOHMPOBaHHbIE M3 CTEKMSIHHOIO LUTanenbLHoro
BOSIOKHA CXKMMAEMOCTbHO:

He 6onee 55% 1,4-1,6
55-70% 1,6-2,6
6onee 70% 2,6-3,6
MnuTbLI MUHEpanoBaTHbIE HA CUHTETUYECKOM CBA3YIOLLEM

MapKm

35, 50 1,5
75 1,2
100 11
125 1,05
MNnTBI M3 CTEKMNSIHHOIO LUTaNenbHOro BOIOKHa MapKu:

M-30 1.1
M-15, M-17 n M-20 1,2
[Mecok nepnuTOBbIN BCMyYeHHbIN Menkuii mapkn 75, 100, 150 1,5

MpmeyaHne - CXUMMaeMoCTb - OTHOCUTENbHas aedopmaums Matepuana nop
Harpy3kon 2 kla, onpegensietca no FOCT 17177.

Tabnuua .1 (N3meHeHHas pegakuus, Mam. N 1).

YK [69+699.8] (083.74) OKC 91.120.10

KntoyeBble crnoBa: TennoBasi M3OMNsLWS, TEMNOU3ONSILMOHHLIA MaTepuan, TepMUYeckoe COMPOTUBMEHME, KO3ULMEHT Tennootaayu,
TENNONPOBOAHOCTb, NapOBOM CMyTHWK, TpyBonposon

(UameHeHHasn pepakumsi, Mam. N 1).
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OnEeKTPOHHBI TEKCT AOKYMEHTa
nogrotosneH AO "Kogekc" n ceepeH no:
odmumnanbHoe nsgaHune

M.: MuHpermnoH Poccun, 2012

Pepakuua ooKyMeHTa C y4eTom
M3MEHEHU 1 AOMNOINTHEeHWIA NOAroTOBIIEHA
AO "Kopekc"
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