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MNpegucnosue

Llenm 1 npuHLmMnbl cTaraapTusaummn B Poccuiickoin ®efepaiimm yctaHoBreHsl PeaepanbHbiM
3akoHoM OT 27 gekabpsa 2002 r. N 184-93 "O TexHUYeCcKkoM perynmpoBanuu”, a npasua pa3paboTku -
noctaHoBneHveM MNpaBuTensctea Poccuiickon Penepavimm ot 19 Hos6pst 2008 r. N 858 "O nopsigke
pa3paboTku 1 yTBEPXKAEHVS CBOAOB NpaBmi’”.

CBeZeHus o cBoae npaBun

1 NCMNONHNTEJb - MockoBCKWi rocyAapCTBEHHbIV CTpoUTENbHLIN yHuBepeuTeT (MICY) n rpynna
cneymanucTos

2 BHECEH TexHuyeckvnm kommTeToM no ctanaapTtusaumm TK 465 "Ctpontenscteo”

3 NOAIOTOBIIEH k yTBepxaeHuto [lenapTaMeHTOM apXUTeKTYpbl, CTPOUTENLCTBA U
rpagoCTPOUTENBHON NMOMUTUKN

4 YTBEPXXOEH npvkasom MuHncTepcTBa pervoHasnbHoro passutus Poccuiickon depepavmm
(MuHpervioH Poccum) ot 27 pekabpsi 2011 r. N 608 v BBeaeH B gencteue ¢ 01 sHeapsi 2013 T.

5 BAPETMCTPUPOBAH ®eneparnbHbiM areHTCTBOM MO TEXHUYECKOMY PErynMpoBaHuUIO U METPOIIormn
(PocctaHpapt). Mepecmotp CM 61.13330.2010 "CHwIM 41-03-2003 Tennosas n3onsaumns obopynosaHus u
Tpyb6onpoBoaoB"

UHpopmayus 06 usmeHeHUsIX K Hacmosiuiemy ceody npasur nybriukyemcs 8 exe200H0 u3dagaemMom
UHGbopmayUoHHOM ykasamere "HauyuoHanbHble cmaHOapmel”, a mekcm u3MeHeHul U rMornpasok - 8
exeMecsyHO uzdagaeMbix UHGOPMaYUOHHbIX yKa3damernsax "HauyuoHansHele cmaHOapmel”. B cryyae
repecmompa (3amMeHbl) Uiy OmMeHbl Hacmosuje2o cgoda rpasusn coomsemcmeytoujee ygedomeHue
b6ydem or1ybnuko8aHo 8 exxeMecsiYHO u30agaeMoM UHGhOpMayUOHHOM yKa3amere "HayuoHarnbHble
cmaHdapmbi". Coomeemcmayioujasi UuHghopMayusi, yeeOoMIIeHUE U MEKCMbl pa3Mewaromcsi makxe 8
UHghopmayUOHHOU cucmeme obuwe20 osb308aHUs - Ha oghuyuarnbHOM calime paspabomyuka
(MuHpeauoH Poccuu) 8 cemu MlHmepHem

BHECEHA oneuatka, onybrnmkoaHHas B ViHdopmMaLloHHoM BronneTteHe o HOpMaTMBHOW,
METOAMYECKON 1 TUNOBOW NPOEKTHON AoKyMeHTaumn N 6, 2012 .

OneyvaTka BHeceHa n3rotosuTernieMm 6a3bl gaHHbIX

BeeneHve

HacToswwmi ceog npaBwn pa3paboTaH ¢ y4eTOM COBPEMEHHbIX TEHAEHLWIA B MPOEKTUPOBaHUN
NPOMbILLIEHHO TENIOBON U3OMNSALMM U PEKOMEHAALIMIA MEXAYHAPOAHBIX OpraH13aLuii no
CTaH4apTW3aLmMM 1 HOPMUPOBAHMIO.

HopmaTunBHbIM AOKYMEHT COAEpXUT Tpe60BaHVI$| K TennonsonAaumMoHHbIM MaTepuanam, nsgenuam n
KOHCTPYKLMAM, NpaBuia NPOeKTMPOBaHWS TEMMOBOW M30MsIL M1, HOPMbI MIIOTHOCTW TEMNSIOBOro NOTOKa C
n3onmpyembix NnoBepxXHOCTEN 060py£l,OBaHI/I$I n pr6or|poaon,oa C nosnioxuTenbHbIMKN 1 oTpUlaTeribHbIMU
TeMneparypamm npu Ux pacnorioxXeHn Ha OTKPbITOM BO34yXe, B NOMELLEHUN, HENMPOXOAHbIX KaHanax n
npu 6eckaHansHom npoknagke. B nokymeHTe npuBeaeHsl MeToabl pacyeTa TOMWMHBLI TENSIOBOW
nsonauumun 060py,u,oaaHM$| n prGOHPOBO,D,OB, pacyeTHble XapakTepUCTUKMN TenS1on30NALNOHHbLIX
MaTepuaros, NpaBuna onpeaesneHs obbema v TONWMHbI YANOTHAKWMXCA BONIOKHUCTbIX
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TEeNnoM3onsALMOHHbIX MaTepUarnoB B 3aBUCMMOCTM OT KO3(hULIMEHTA YNIIOTHEHUS.

AKTyanu3auusi BbINOMHEHa aBTOPCKMM KOJNEKTVBOM B COCTaBe: KaHA. TexH. Hayk b.M.LLonxet
(pykoBoauTenb paboThbl), A-p TexH. Hayk b.M.PymsiHueB (MICY), B.H.AkyHuyes (CIMKB AO "dupma
"OHeprozawmra"), B.H.KpywensHuukui (OAO "AToMaHepronpoekT").

B pabote npuHumanm yyactue: A.M.Kopotkos, MN.5.Hosukos (OAO "BHUIMNaHepronpom"), kaHA.
TexH. Hayk B.U.KawuHckuin (OO0 "MPEOMNPUATUE "Tennocetb-Cepsuc"), C.J1.Kay (OAO
"BHUMNHedTb"), P.LL.BuHorpagosa (OAO "TennoanektponpoekT”), E.A.HukutnHa (OAO
"ATOM3HepronpoekT").

1 O6nacTtb NnpuMeHeHusA

HacTosiumin cBop npaBun cregyeT cobrnogaTth Npy NPOEKTUPOBaHWM TEMIOBOW U3ONSLM HaPYKHOM
NoBEPXHOCTN 060PYAOBaHUs, TPYGONPOBOAOB, rA30X0A0B U BO34YyXOBOLAOB, PACMONOXKEHHbIX B 34aHMSIX,
COOPYKEHMSIX U HA OTKPLITOM BO3ZYXE C TEMMEPATYPO COAEPKALLMXCSA B HUX BELLECTB OT MUHYC 180 Lo
600 °C, B TOM Yumcre Tpy6onNpoBOAoB TEMIOBbLIX CETEN NPU BCEX CNOco6ax NPOKnaaKu.

HacTosiLme HopMbl He pacnpocTpaHsaTCst Ha NPOEKTUPOBaHUE TEMMOBON U3orsL MM 060pyaoBaHuUs U
TPYOONpPOBOAOB, COAEPXKaLLWX U TPAHCMOPTUPYIOLLMX B3pbiBYaTHIE BELLECTBA, U30TEPMUYECKUX
XPaHUMULL, COXVPKEHHBIX ra30B, 34aHWIA U MOMELLEHWI NS TPOM3BOACTBA U XpaHEHNs B3pbIBYATbIX
BELLECTB, aTOMHbIX CTaHLW 1 YCTAHOBOK.

2 HopmaTtuBHbI€e CCbINKU

HopmaTmBHbIe AOKYMEHTbI, Ha KOTOPbIE B TEKCTE HAaCTOSILLIEro CBoAa NpaBui UMEKTCS CChINKM,
npvBeaeHbl B NPUoxeHnn A.

Mpumeyanwe - Mpn Nonb3oBaHUM HACTOSILLMM CBOAOM MNpaBui Lenecoobpa3Ho NpoBeEpUTb AENCTBUE
CCbIJIOYHbIX CTAHA4APTOB U KNaccugmKaTopoB B MHGOPMAaLIMOHHOM CUCTEME OBLLEro Nonb30BaHMS - Ha
oL ManbHOM canTe HaluoHarnbHbIX opraHoB Poccuiickon ®epepauum no cTaHgapTu3auum B CeTu
MHTepHeT nnu no exerogHo n3gasaeMomy MHGOPMaLMOHHOMY YkasaTtento "HalmoHanbHble cTaHaapThl”,
KOTOPbIN Ony6brMkoBaH Mo COCTOSIHUIO Ha 1 SHBapsi TEKYLLEro rofa, U N0 COOTBETCTBYOLLMM €XeMECSYHO
n3gaBaemMblM MHGOPMaL MOHHBIM yKasaTensiM, onybrnMkoBaHHbIM B TeKyLEM rogy. Ecrnm ccbinovHbIn
[OOKYMEHT 3aMeHEH (M3MeHEH), TO NPU NoMb30BaHWUM HACTOSILLMM CBOLOM MpaBwun crieqyeT
PYKOBOACTBOBATLCS 3aMEHEHHBIM (M3MEHEHHbIM) AOKYMEHTOM. ECnn CCbINOYHBIV JOKYMEHT OTMEHEH
6e3 3aMeHbl, TO NOSOXEHWE, B KOTOPOM JaHa CChISIKa Ha HEro, MPUMEHSETCS B YaCTU, He
3aTparvBatoLLeii 3Ty CChINKY.

3 TepMuHbI U onpeaeneHus

B HacTosilem cBoae npaBun NpyMeHeHb! CrieaytoLme TEPMUHBI C COOTBETCTBYOLLMMUN
onpegeneHnamn:

3.1 NNOTHOCTL TENOU3ONSAALMOHHOIO MaTepuana, £ , kr/m3 : BenuunHa, onpeaensemast
OTHOLLIEHNEM MacChl MaTepuara Ko BCeMy 3aHMMaeMoMy UM 06 beMy, BKIHoYas Mopbl U NyCTOThI;

3.2 koadb huumeHT TennonpoBogHoc, (), BT/(M-°C): KormmyecTBo TennoTel, nepegasaemoe 3a
€[MH1LlY BPEeMEHM Yepes eAMHULYY NIoLLaamn U30TEPMUYECKOI NOBEPXHOCTUN MPU TEMNepaTypHOM
rpagueHTe, paBHOM eAVHNLLE;

3.3 pacuyeTHas TennonpoBOAHOCTL: KoadhdmLMeHT TennonpoBoAHOCTM TENON30NSALMOHHOMO
maTtepuarna B 9KCnilyaTalVoHHbIX YCIOBUSIX C Y4ETOM €70 TEMMEPATYpbl, BIAaXHOCTU, MOHTaXXHOrO
YNIOTHEHUS! Y HANMWYKS LIBOB B TEMIOU30SISLVOHHON KOHCTPYKLUY;

3.4 naponpoHuuaeMocTb, #, mr/(m-y-Ma): CnocobHocTe MaTepuana nponyckatb BOASHbIE Napbl,



cogepxalumecs B Bo3gyxe, nog ecTBUEM pa3HOCTU UX NapuuarnbHbiX aBMEHW Ha NPOTMUBOMONOXHbBIX
NOBEPXHOCTAX CIloA maTtepuana,

3.5 TemnepaTtypocTonkocTb: CnocobHOCTL MaTepuarna CoxXpaHaTb MexaHU4ecKne CBoOMCTBa Npu
MOBBILLIEHWV UIW MOHVXEHWUW TemMnepaTypbl. XapakTepuayeTcs npefenbHbIM1 TeMnepaTypamm
NpUMEHEHUs, NPy KOTOPbIX B MaTepuarne obHapyvBaloTCs Heynpyrve AecdopmaLinm (Mpy NOBbILLEHUM
TemnepaTtypbl) Unn paspyLLeHue CTPYKTYpPbl (MPU MOHDKEHUN TeMnepaTypbl) MO CHXUMALOLLIEN Harpy3Koii;

3.6 ynnotHeHu1e Tennou3onsALMOHHbLIX MaTepuanoB: MoHTaxHas xapakTepucTuka, onpeaensioLas
MMOTHOCTb TEMIIOU30ALVOHHOIO MaTepuarna nocrne ero ycTaHoBKU B NPOEKTHOE NOOXeHNe B
KOHCTPYKLIMW. YNMOTHEHNE MaTepuarnoB XapakTepusyeTcst KO3(ULMEHTOM YNMOTHEHUS, 3HaYeHVe
KOTOPOro ornpeaensieTcst oTHoLeHeM oGbema MaTepuana unm U3genust K ero oGbemy B KOHCTPYKLINY;

3.7 Tennoun3onsaLUNOHHasA KOHCTPYKLUMS: KOHCTPYKLIMS, COCTOSALLIAS U3 OAHOTO I HECKOMbKUX
CroeB TEMMOM30IALMOHHOrO MaTtepuana (M3aenus), 3aLUMTHO-NOKPOBHOIO CIOS U ANIEMEHTOB KpenneHus.
B cocTaB TennonsonsumMoHHOM KOHCTPYKLIUM MOTYT BXOAWTb Napou30onsLMOHHbIN, NPeaoXpaHUTENbHbIN 1
BbIPaBHVBAIOLLMI CIIOW;

3.8 MHOrocnomHas Tenson3onALMOHHas KOHCTPYKLUUA: KOHCprKLI,VIFl, COCTOALLaA U3 ABYX U
6onee cnoes PasfiMvyHbIX TENNOU30NALMOHHbBIX MaTepuanos;

3.9 NOKPOBHbIN CRON: DNIEMEHT KOHCTPYKLIMW, YCTAHABNMBAEMbIN M0 HAPYXXHON NMOBEPXHOCTY
TENroBoM U30NALWUN AN 3aLWLMThI OT MEXaHUYECKUX MOBPEXOEHN 1 BO3AENCTBIS OKpYatoLwei cpesbl;

3.10 napoM30NALMOHHBIN CNON: SNEeMeHT TenoM30NALNOHHON KOHCTPYKLMM 060pyA0BaHUs 1
TpyOONPOBOAOB C TEMMNEPATYPOU HXKE TEMMNEPATYPbI OKPYKAKOLLEN Cpeabl, NPEAOXPAHSIOLLNN
TENNMOU30NALMOHHBIN CIION OT NPOHUKHOBEHUS B Hee NapoB BOAb! BCIIEACTBME Pa3HOCTU NapLuuanbHbIX
[aBreHnin napa y Xorno4HON NMoBEPXHOCTU 1 B OKPYXXatoLLEn cpee;

3.11 npeAoOXpaHUTENbHbIW CNOW: DNEMEHT TEMNOU3ONSALMOHHBIN KOHCTPYKL MW, BXOOSLLMINA, KakK
npaBwuro, B COCTaB TEMSIOMU3ONSALMOHHOW KOHCTPYKLUM AN 06opyaoBaHust 1 TpybonpoBoaoB ¢
TeMnepaTypol NOBEPXHOCTM HUXKe TeMMEPaTypbl OKpYXatoLLen cpefbl C Lenbio 3amTbl
Napou30rIsILMOHHOTO COSt OT MEXaHUYECKUX MOBPEXOEHMIA;

3.12 TemnepatypHble Aed opmaumm: TensioBoe paclLMpeHne Unn cxaTve n3onmpyemMon
NMOBEPXHOCTU M 3NIEMEHTOB KOHCTPYKLIMW NOA BO3AENCTBAEM U3MEHEHNS TEMMNEPATYPHbIX YCIOBUIA NpK
MOHTaXe W aKcnnyaTauum u3onMpyeMoro obbekTa;

3.13 BblpaBHUBAIOLLMIA CNON: DNEMEHT TEMoM3ONSALMOHHON KOHCTPYKLIUK, BbINOMHAEMbIN U3
YMPYMVX PYMOHHBIX UM MMCTOBBLIX MaTepuarioB, yCTaHaBIMBAETCS NOA MAMKUIA MOKPOBHbIN CIION
(Hanpvmep 13 NakocTeKIIoTKaHW) AN BblpaBHUBaHWS POPMbl MOBEPXHOCTU.

4 O6LwWwme nonoxeHus

4.1 TennousonauMoHHast KOHCTPYKLMSA [omkHa oGecneynBaTb napaMeTpbl TENIOXONOA0HOCUTENS
npu 3KCyaTaLumy, HOPMaTUBHBIA YPOBEHb TENSIOBLIX NOTepPb 060pYyA0BaHWEM U TPyGONpoBoLamM,
6e30MacHyto Ans YerioBeka TemnepaTypy UX HapyXHbIX MOBEPXHOCTEN.

4.2 KOHCTpYKLWM TEMSI0BOW M30N1sLumM Tpy6onpoBoA0B 1 060pyA0BaHMS 4OIDKHBI OTBEYATb
TpeboBaHusIM:

3Hep|’03q3q)eKTVIBHOCTI/I - UMEeTb onTMMaribHOe COOTHOLLEeHNe MeXxay CTOMMOCTbIO
Tennou3onsaLoHHON KOHCTPYKL UM N CTOMMOCTbIO TENSIOBbIX NOTEPb Yepe3 n3ondauuto B TeHeHne
pac4yeTHOro Cpoka aKkcnnyartauuu,

SKCI'IJ'IyaTaLl,I/IOHHOVI HaeXXHOCTN U ONrOBE4YHOCTHU - BblAepXMBaTb 6e3 CHKXeHUs TEeNMo3aLmMTHbIX
CBOWNCTB 1 paspyLleHna aKcniyaTauoHHbIe TeMnepaTypHble, MexaHn4eckue, Xumn4eckue un gpyrne
BO34ENCTBMS B TEYEHMe pac4eTHOro CpoKa aKcnnyartauuu;

6e3onacHOCTY A9 OKpyXatoLLen cpeabl M 0BCnyKMBatoLLEro nepcoHana npy akcnnyaTauum n
yTUnmM3auuv.

Matepuansi, ncnonb3dyemble B TENTON3ONALNOHHBLIX KOHCTPYKLUAX, HE A0 DKHbI BblAENATH B
npouecce akcnnyatauuu BpefHble, NoXapoonacHble U B3PbIBOOMNACHbIE, HENPUATHO NaxHyume
BeLleCTBa, a TaKxe 60ﬂe3HeTBOprle 6aKTepVIVI, BUPYCbI U I'pVI6KVI, B KOJin4ecTBax, npeBblLLatoLmMX
npegenbHO A0NyCTUMbIE KOHLUEeHTpaUWK, YCTaHOBJIEHHbIE B CaHUTAPHbIX HOpMaX.



4.3 Npu BbIGOPE MaTepuaros 1 M3Aermii, BXOASLLMX B COCTaB TENNOU3ONALIMOHHBIX KOHCTPYKLIUIA Ans
NOBEPXHOCTEN C NOMOXUTENbHBIMU TeMnepaTtypamm TensioHocutens (20 °C 1 Bblle), crnegyet
y4uTbIBaTb CriegytoLme hakTopbl:

MeCTOpacnonoXeHre N30NMpyemMoro o6 bexTa;

TemnepaTypy M3onMpyemoi MoBepXHOCTH;

TemnepaTypy oKpyatoLLeii cpeabl;

TpeboBaHus noxapHol 6e3onacHocTy;

arpeccUBHOCTb OKpYXatoLLei Cpefibl N BELLECTB, COAEPXaLLMXCS B U30MMPyeMblX 0O bekTax;

KOPPO3NOHHOE BO3AEVCTBYE;

marepuan NoBepXHOCTH N30NMPYeMOoro 06 bexTa;

[0MNyCTUMbIE Harpy3kn Ha M30nMpyemyto MOBEPXHOCTb;

Hanuyme BUGpaLmM 1 yaapHbIX BO3AENCTBUI;

Tpebyemyto [OMTOBEYHOCTb TEMIOM3OMALMOHHOWM KOHCTPYKLINK;

CaHWTapHO-rUrMeHnyeckne TpeboBaHus;

TemnepaTypy NPUMEHEHNs TENSIOM3OMALMOHHOTO MaTepuana;

TEennonpoBOAHOCTb TENOU30NSALMOHHOIO MaTepuana;

TeMnepaTypHble AedopMaLn U3onmpyeMbix MOBEPXHOCTEN;

KOHdMrypaLms 1 pasmepbl U30nMpyemoli NoBepXHOCTY;

YCMOBUSI MOHT@Xa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb U Ap.);

YCIOBUWSI AEMOHTaXa W YTUNM3aLum.

Tennon3onaunoHHast KOHCTPYKLUA TPyOONPOBOAOB TEMMOBBLIX CETEN NoA3eMHOMN GeckaHansHoM
NpOoKnagKu AOMKHA BblAepuBaTh 6e3 paspyLueHus:

BO3EMCTBME IPYHTOBbLIX BOA;

Harpy3Kku oT Macchbl BblLLENEXALLEro rpyHTa 1 MPoXoAsLLero TpaHcnopra.

Mpu BeIGOPE TENMON30NALMOHHBIX MaTEPMArioB U KOHCTPYKLMIA AN MOBEPXHOCTEN C TemnepaTypoi
TennoHocuTens 19 °C 1 Hke 1 oTprLIaTENbHON TemMNepaTypoii AONOMHUTENbHO CredyeT yYnThbiBaTh

OTHOCUTESBbHYIO BITAXXHOCTb OKpPYXaloLLEero Bo3ayxa, a Takxe BJ1laXXHOCTb 1 NaponpoHULLaeMocTb
Tennons3onaunoHHoro Mmatepuana.

4.4 B cocTaB KOHCTPYKLMN TENSOBOWM U30MSALMK A1 MOBEPXHOCTEN C NOSNIOXUTENbHOM TEMNEPaTypoii
B KayecTBe 06a3aTenbHbIX 3MIEMEHTOB JOIKHbI BXOAUTb:

TENION30NALMOHHbIN CION;

NMOKPOBHbIV CIION;

ANeMeHTbI KpenneHus.

4.5 B cocTaB KOHCTPYKLIMN TEMMOBOM M30NALMN AN NOBEPXHOCTEN C OTpULLaTENbHOM TeMnepaTypon
B KayecTBe 06a3aTenbHbIX 3NIEMEHTOB JOIMKHbI BXOAUTb:

TENON30NALNOHHbIV CIOW;

Napou30nALUOHHBIV CIIOW;

NMOKPOBHbI CIOW;

ANIEMEHTbI KpPErnmneHusl.

MapounsonauroHHbIV criol crnedyeT nNpegycMaTpyuBaTh Takxe Npy Temnepatype U3onmpyemon
noBepxXHOCTU HWxe 12 °C. YCTPOMCTBO Napomn3onsiMOHHOTO Cosi Npu Temnepatype Boiwwe 12 °C
crnepyet npegycMaTpueaTth Ans 060pyaoBaHus U TPyGoNpoOBOAOB C TEMMEPATYPOU HUXKE TEMMEPaTypbl
OKpY>KaloLLIel cpefbl, ECNM pacyeTHas TemnepaTtypa 13ormpyeMon NoBEPXHOCTU HbKe TemnepaTypbl
"TOYKM pochl" MPX pac4HETHOM AaBIIEHVN U BI@XXHOCTM OKPYXAIoLLIero Bo3ayxa.

HeobxoanMmMocCTb YCTaHOBKM Napou30rsiLLMOHHOIO CII0st B KOHCTPYKLMM TEMMOBON U30NALMK Anst
NOBEPXHOCTEN C NepeMeHHbIM TeMnepaTypHbIM PEXUMOM (OT "nonoxuTensHon" K "oTpuuaTensHon” n
HaobopOT) onpeaenseTca pacy4eToM A8 UCKIMKYEHNS HAKOMMEHUs BNarn B TENSIOM30SALMOHHON

KOHCTPYKLUM.

AHTNKOPPO3VOHHbIE MOKPLITUS U30NMPYEMON MOBEPXHOCTH HE BXOASAT B COCTaB TEMMOU30SALMOHHbBIX
KOHCTPYKLIMA.



4.6 B 3aB1cMMOCTH OT NpUMeHAEeMbIX KOHCTPYKTUBHbIX peLueHvuZ B COCTaB KOHCTPyKL NN
AOONONHUTENBbHO MOINyT BXOOUTb:

BblpaBHMBAOLLMIA CIION;
NpeaoXpaHUTEsbHbIN CIION.

MpenoxpaHnTenbHbIN Crion cneayet npegycMatpmuBatb Npu NnpUMeHeHnn mMetanin4eckoro
NOKPOBHOIO CJi0A And npeaoTBpalleHnsa noBpexXaeHna napon3ondaynoHHbIX MaTepuanos.

5 TpeboBaHuA K MaTepmanamMm U KOHCTPYKLUSAM TENroBOW
n3onaumm

5.1 B KOHCTPYKLMAX Tennomsonsaumnm obopyaosaHns n TpybonposooB ¢ Temnepatypamu
cofepxaLmMxcsl B HUX BellecTB B AnanasoHe ot 20 ao 300 °C ans Bcex cnocoboB Npoknagku, Kpome
6eckaHarnbHoW, crieqyeT NPUMEHSATL TEMMOM30IALNOHHbIE MaTepuarbl U U3AENUs C NIIOTHOCTLIO He

6ornee 200 Kr/M3 1 koa(PMLIMEHTOM TENSIONPOBOAHOCTM B CYXOM COCTOsIHUM He Gonee 0,06 BT/(m-K) npu
cpeaHeli Temnepatype 25 °C. [lonyckaetcs npyumeHeHne ac6ecToBbIX LUHYPOB A U30nsauum
TPY6ONpOBOAOB YCIOBHBIM NPOXOA0M A0 50 MM BKIOUUTENBHO.

Bbl60p Tennon3ondaunoHHOro matepuana ans KOHerTHOﬁ KOHCTPYKL NN OCYLLECTBNAETCA Ha
OCHOBaHUN TEXHNYECKNX TpEGOBaHMVI, M3NOXEHHbIX B TEXHNYECKOM 3alaHnn Ha NpoeKTnpoBaHne
TennoBow N3onAumnm.

5.2 B ka4ecTBe NepBOro Tennon3onsaLMOHHOTO CIIosi MHOTOCTIOMHBIX KOHCTPYKLIMIA TENNOU3onsLmm
obopynoBaHusi M TPYGONpOBOAOB C TeMrnepaTypamu CoaepalLLMXCs B HUX BELLECTB B Anana3oHe ot 300
°C 1 6ornee gonyckaeTcs NPUMEHSITb TEMMOU3ONSLUOHHbIE MaTepuarbl U U3Lenus ¢ NNOTHOCTLIO He

6onee 350 kr/M3 1 KO3dMLMEHTOM TENIIONPOBOAHOCTU Npu cpeaHeit Temnepatype 300 °C He 6onee
0,12 B1/(m*K).

5.3 B ka4yecTBe BTOPOro 1 NOCeAYLWX TENMON3ONALMOHHBLIX CIOEB KOHCTPYKLWA TEMMOM30MALUmN
obopynoBaHus 1 TpybonpoBodoB C TeMNepaTypoli Coaepalumxcsi B HuX BetecTs 300 °C u Gonee ans
BCEeX crnocoboB Npoknafku, KpoMe GeckaHanbHow, CrieayeT NPUMEHSITL TEMNMON3ONALNOHHbIE

matepuarnbl U U3AEnUs ¢ NIOTHOCTbIO He 6onee 200 Kr/M3 1 KO3MLIMEHTOM TEMSIONPOBOAHOCTU MPU
cpegHeli Temnepatype 125 °C He 6onee 0,08 BT/(m-K).

5.4 [1na TENnousonaLnoHHOro Crosi Tpy60npoBOAOB C NOMOXUTENLHON TeMMepaTypoii Npu

6eckaHanbHoOM NPoKiaaKke CrieayeT NPUMEHATL MaTepuarbl C MIOTHOCTLIO He 6onee 400 kM3 1
TennonpoBoaHoCcTbo He 6onee 0,07 B1/(M-K) npu Temnepatype matepuana 25 °C 1 BMaxHOCTW,
yKa3aHHOW B COOTBETCTBYIOLLMX rOCYAAPCTBEHHbIX CTaHAAPTaX UM TEXHUYECKMX YCIIOBUSIX.

5.5 [1Ina Tennon3onsumnoHHOro crosi 060pyﬂOBaHMﬂ n pr60I'IPOBOD,OB C oTpuuatefibHbIMU
TeMmnepartypamu crneayet NpuMeHATb TENNOU3ONALMOHHbIE MaTepuanbl U n3genna ¢ NNOTHOCTbIO He

Gonee 200 kr/M3 1 pacyeTHOW TENNONPOBOLHOCTbLIO B KOHCTPYKLMM He Gonee 0,05 BT/(m-K) npu
Temnepatype BewecTB MuHyc 40 °C u Bbiwwe 1 He 6onee 0,04 B1/(m+K) - npu MuHyc 40 °C.

Mpu BIGOPE MaTeprana Tenon3onsLNOHHOMO CNosi NOBEPXHOCTM ¢ TemnepaTypon ot 19 o 0 °C
creayeT OTHOCUTb K MOBEPXHOCTAM C OTpuLaTeslbHbIMM TemMnepaTypamu.

5.6 CooTBeTCTBME MaTEpMarnoB, NPUMEHSIEMbIX B Ka4eCTBe Ternon3onsLYOHHOTO 1 MOKPOBHOTO
CroeB B COCTaBe TENMOW3OMSLMOHHbBIX KOHCTPYKLWA 060pyaoBaHus 1 TpybonpoBoaos, TpeboBaHMsM K
KayecTBY NPOAYKLIMW, CaHUTapPHO-TUTMEHNYECKUM TPeGOoBaHMSIM 1 TpeboBaHUSIM NoXapHon
6€30MacHOCTH JOMKHO ObITb MOATBEPXAEHO pe3yrbTaTaMu UCTbITaHWA, BLINMOMHEHHbBIX
aKKpeaMTOBaHHbLIMU OpraH13aLMsaMu.

5.7 KOoHCTpYKLIMSt TEeNnoBow M3onsLum TpybonposoaoBs npu 6eckaHanbHOM Npoknagke AomkHa
obnagatb NPOYHOCTLIO Ha cxaTune He meHee 0,4 MMa.

Mpun 6eckaHanbHON Npoknagke TENMoBbIX CETelN CrieayeT NpenMyLLeCTBEHHO NPUMEHSAT
npeaBapuTenbHO U30NMPOBAHHbBIE B 3aBOACKMX YCIIOBUSIX TPYObI C yH4ETOM A0NYCTUMOI TeMnepaTypbl
NPUMEHEHNs TENNON3OMALIMOHHOTO MaTepuarna 1 TemnepaTypHoro rpadmka paboTbl TENMoBbLIX CETEN.

MprMeHeHWe 3acbINHOM U30MALMM TPYGONPOBOAOB NP NMOA3EMHON NPoKNagKe B KaHanax 1

6eckaHanbHO He JonycKaeTcs.

5.8 Mpu GeckaHanbHOM NPOKNaake NpeABapUTEnbHO M30NMpoBaHHbIe TPYGONPOBOAL! C U30NsALMeN U3



neHononnypeTaHa B NonMaTUNEHOBOM 060M0YKe AOMKHBI GbITb CHABXeHbI CUCTEMON OrNepaTUBHOMO
ONCTaHUMOHHOTO KOHTpOrs BnaxHocTh ndonauumm (OJK).

5.9 He ponyckaeTca npumeHsTb acbecTocofepxalye TENNOM30NALUOHHbIE MaTepuars! 41s
KOHCTPYKLUI TENoBoi U3onauun o6opyaoBaHns U TpyGonpoBoAoB ¢ OTpuLaTeNbHbIMY TeMnepaTypamm
COAEPKALLMXCA B HUX BELLECTB U A1 M30MIALMM TPY6ONpoBOAOB NOA3EMHOM NPOKIaAKM B HEMPOXOAHBIX
KaHanax.

5.10 Mpu BLIGOPE TENNOU3ONALMOHHBIX MaTEPMarioB 1 NMOKPOBHbLIX CIIOEB CreAyeT yYnUTbIBaTbh
CTOMKOCTb 3TIEMEHTOB TENNOU3O0MSALIMOHHON KOHCTPYKLMM K XMMUYECKM arpeCcCUBHBIM diakTopam
OKpYXaloLLel cpefibl, BKIoYasi BO3MOXHOE BO3EMCTBUE BELLECTB, COAepXalyXcsl B U30MMPyEMOM
obbekTe.

He ponyckaeTcsi npuMeHeHne TennousonsLMOoHHbIX MaTepurarnos, CoaepXaLlyx opraHnieckme
BeLLecTBa, A8 U30MALMM KOHCTPYKLIMIA 060pyA0BaHMS M TPyOONPOBOAOB, COAEPXALLMX CUMbHbIE
OKMCIMTENN (KMOKUIA KNCIOPOA,).

[ns meTannmM4eckux NOKpbITUA JOIDKHA npegycmatpuBaTbCA aHTUKOPPO3NOHHAA 3alumTa nnm
BblOMpaTbCsA MaTepurar, He NoABEPKEHHbI BO3AENCTBUIO arpeCCUBHOM CPeLbI.

5.11 [ns o6opyaosaHys u TpyGONpOBOAOB, NOABEPraOLLMXCS YOapHbIM BO3AENCTBUAM 1 BUGpaLum,
PEKOMEHAYETCS MPUMEHSITb TEMNIOU30NALMOHHBIE U3AENUA Ha OCHOBE 6a3anbTOBOMO CyNepTOHKOM Uin
ac6ecToBOro BOSIOKHA MK Apyr1e MaTepuarisl, BUGPOCTONKOCTL KOTOPLIX B YCIIOBUAX 3KCMIyaTauum
NoATBepXAeHa pesyrbTaTamm UCTIbITaHUN, BbIMOHEHHbIX aKKPeAUTOBAHHLIMM OpraH13aLusiMu.

[nsi 06beKTOB, NOABEPratoLLMXCS BUBGPALIMM, NPU NPUMEHEHWN LUTYKATYPHBIX 3aLLMTHBIX MOKPLITURA
crieayeT npeaycMaTprBaTh OKMENKY LTYKaTypHOrO 3aLUMTHONO MOKPLITUSA C MOCTIEAYHOLLE OKPaCKOIA.

5.12 Mpu NpoekT1poBaHUM 06 BEKTOB C NMOBbILLEHHBIMU CAHUTaPHO-TUTMEHNYECKUMY TPEBOBaHNAMU K
cofdepXXaHuio Mblnv B BO3AYXE NMOMELLEHWUI B KOHCTPYKLUAX TENSION30MNALMK He J0MycKaeTcst
NpYMeHeHe MaTepuarnoB, 3arpsi3HSIOLLMX BO3AYX B MOMELLEHUSIX.

PekomeHayeTCsi NpYMEHEHWEe TEMMOU30ALVOHHBIX U3AENWiA Ha OCHOBE MVHEParibHOW BaThbl C
ANaMeTpOoM BOJIOKHa He Gornee 5 MKM, 34enuin U3 CynepToOHKOrO CTEKIOBOMOKHA B 0bKnaakax co BCex
CTOPOH U3 CTEKMAHHOW UM KpEMHE3EMHOW TKaHW 1 Mo repMEeTUYHbBIM 3aLLMTHBIM MOKPbITUEM U
APYIUX MaTepuarios, COOTBETCTBME KOTOPbIX YKasaHHbIM CaHUTapHO-TUMMEHYeckUM TpeboBaHusm
NOATBEPXKOEHO pPe3yrbTaTamn UCTbITaHUN, BbIMONHEHHBIX aKKPEAUTOBAHHLIMY OpraH13aLusiMu.

5.13 B KOHCTPYKLMSIX TEMMOBON U30NALMK, NpeaHa3Ha4YeHHbIX Anst obecneyeHus 3agaHHoN
TEeMnepaTypbl Ha MOBEPXHOCTU U30SSILLUM, B KQYECTBE MOKPOBHOTO CMNOsi PEKOMEHAYETCS NPUMEHSITh

maTepuarbl CO CTeneHbto YepHOTHI He Himke 0,9 (C KoadhMLMEHTOM M3nydeHus He Huxe 5,0 BT/(M2-K4).

5.14 He ponyckaetcsi NpyMEHeEHWE METanM4eckoro NOKPOBHOTO CIIosi NpU Noa3eMHol 6eckaHansHow
npoknagke u npoknagke TpybonpoBoAoB B HEMPOXOAHbIX KaHanax.

[MOKPOBHBIN CIOW U3 TOHKOMMCTOBOIO MeTasa ¢ HapyXHbIM MOSIMMEPHbLIM NOKPbITUEM He
[OMycKaeTCsl NPUMEHATb B MeCcTax, NogBEPXKEHHbIX MPSIMOMY BO34ENACTBUIO COMNHEYHbIX My4ei.

5.15 lMoKpOBHbIV CIION AONYCKaeTCs He npedycMaTpuBaTth B TEMMOU3OMALMOHHBIX KOHCTPYKLIMAX HA
OCHOBE M3AEeNWii N3 BONIOKHUCTBIX MaTepuarnoB C MOKPbITUEM (KILLMPOBaHHbIX) U3 arntoMUHUEBOW dorbi
UM CTEKINOTKaHM (CTEKMOXONCTa, CTEKMOPOroXu) N BCMIEHEHHOTO CUHTETUYECKOTo KayJyka Ans
1305MpyeMbix 06 bEKTOB, PacMoNoXeHHbIX B MOMELLEHUSIX, TOHHENSAX, noABarnax v Yepaakax 3faHui, u
npy KaHarbHoOW Npoknagke TpybonpoBoaos.

5.16 Yncrno crioeB NapomnsosnsaLMOHHOIO MaTeprana B TeNnom3onsALMOHHbIX KOHCTPYKLMSAX O51s
oﬁopy,uosaHMﬂ n prﬁonposo,uos C OoTpuuaTenbHbIMKX TEeMNnepaTypamn cogepxalmxca B HUX BeLLeCTB
pekomeHayeTca NpuHMMaTb no Tabnumue 1.

Tabrmua 1

MapousonauuoHHbIit MaTepuan || TonwwHa, || Yvcro crioes naponsonaLMoHHOro Marepuarna B

MM TENON30NALMOHHOM KOHCTPYKLMM B 3aBUCUMOCTU OT
TemnepaTypbl U30NMpYeMoii MOBEPXHOCTH U Cpoka
aKcnnyarauum

OT MuHyC 60 OT muHyc 61 o || Huxe
no 19 °C MuHyc 100 °C MuHyc 100 °C

8 net 12 net || 8 net 12 net | 8 ner 12 net




MormaTtuneHosas nnexka, F[OCT ([ 0,15-0,2 2 2 2 2 3 -
10354;
nreHKa NormBMHUNGYTMpanbHas
kneswas, [OCT 9438;
nneHka nonuaTuneHoBast
TepMoycago4dHas, [OCT 25951
0,21-0,3 1 2 2 2 2 3
0,31-0,5 1 1 1 1 2 2
®donbra anomvHresas, TOCT 0,06-0,1 1 2 2 2 2 2
618
W3on, [OCT 10296 2 1 2 2 2 2 2
Py6epoun, FOCT 10923 1 3 - - - - n
1,5 2 3 3 - - -
Mprmevanus
1 JonyckaeTcsi npUMeHeHNe Apyrux maTepumarnos, o6ecneyvBaoLLyx ypoBEHb CONPOTUBMNEHNS
NapornpoHULLAHMIO HE HIKEe, YeM Y NPUBEAEHHbIX B Tabnmue.
2 [Ins maTepuranoB C 3aKpbITOM MOPUCTOCTbIO, UMEOLLMX KOIIMLIMEHT NapONPOHNLLAEMOCTH
meHee 0,01 mr/(m-4-TTa), BO BCexX criydasix NpUHMMAaETCS OAMH NapoM30NALMOHHDBIV CIION.

5.17 MNpu NpUMEHEeHUN Tennom3onsLMOHHbIX MaTepuanoB U3 BCMEHEHHbIX MOSIMMEPOB C 3aKPbITbIMU
nopamu HeoBGX0AMMOCTb NnpuMeHeHna Napon3osiaLMOHHOIO CrioA AOmKHa 6bITb 060CHOBaHa pac4yeToMm.
[Mpy UCKNOYEHUN NAPOM3ONALMOHHOTO Crost cnenyet npegycMatpuBatb repMeTmsannto CTblkoB usgeni
MaTtepuanamMmu, He nponyckarowmmMmn BoasHbIe napbl.

5.18 TennounsonsiyMoHHbIE KOHCTPYKLMN U3 MaTepuaroB ¢ rpynnow roptodectu '3 n M He
[JonyckaeTcsi npegycmatpvBath Ans o6opyaoBaHus 1 TPYGONpoBOAOB, PACMONOKEHHbIX :

a) B 34aHusAX, KpoMe 34aHni [V cTeneHn orHeCTOMKOCTH, OLHOKBAPTUPHBIX XUSTbIX [LOMOB U
oxnaxaaemMblx MOMELLIEHWI XONoANTbHUKOB;

6) B HApY>XHbIX TEXHONOTMYECKMX YCTAaHOBKaX, KPOME OTAENbHO CTOSLLEr0 060pyA0BaHUS;

B) Ha 3cTakajax v ranepesix npu Hanuuum kabene n TpybonpoBoaoB, TPAHCMNOPTUPYHOLLMX roproYmne
BellecTBa.

Mpn 3TOM AoNycKaeTCcs NPUMEHEHKE ropounx MaTepuarnos rpynnbl 3 nin M4 ans:

Napon30NALMOHHOIO Cost TONWWMHON He 6ornee 2 Mm;

CII0st OKpaCKMW N1 NNEHKM TonwmHom He 6onee 0,4 Mm;

NMOKPOBHOTO Crlosi TPY6ONpoBOAOB, PAacNONOXEHHbIX B TEXHUYECKUX NOABANbHBIX 3TaXaX U NOANOMNbsX
C BbIXO[0OM TOMbKO Hapyxy B 3aaHusXx | u Il cteneHen orHecTONKOCTM NPU YCTPOWCTBE BCTABOK ANMHON 3
M 13 HEroproumnx Mmatepmuaros He 6onee Yem yepes 30 M AnMHBLI TPYGONPOBOAA;

TEeNNon3onALOHHOIO CroA 13 3annMBo4YHOro neHonosmypeTaHa npu NoOKpoBHOM Crioe 13
OLMHKOBaHHOM CTanm B HapYyXHbIX TEXHONOMMYECKNX yCTaHOBKaX.

MoKpOBHbI crio 3 crnaboroprounx matepmanos rpynnbl M1 1 M2, npuMeHseMbIX 4N HAPYXHbIX
TEXHOMOMMYECKMX YCTaHOBOK BbICOTOM 6 M 1 Goree, AomkeH BbiTb HA OCHOBE CTEKITOTKaHW.

5.19 Tennosas n3onauusa TpydonpoBoaos 1 06opyaoBaHUa AoImkHa obecneynsaTb 6e3ycnosHoe
BbIMONHeHne TpeboBaHNin 6e30MacHOCTY 1 3aLLMThI OKPYXatoLLEen cpeapbl.
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[inst Tpy6onpoBoAoOB HaA3eMHOM NPOKMaAKW Npy NPUMEHEHUN TENSTOM30MSILLUOHHBIX KOHCTPYKLMIA U3
roproumnx matepuanos rpynnel '3 n 4, cnegyet npegycmatpvsaTh:

BCTaBKM OSIMHOM 3 M U3 HETOPIoUMX MaTepuarios He Goree yem Yeped 100 M AnMHbI TPyGONPOBOAa;

Yy4acTKu Tension3onAaLoHHbIX KOHCprKLlMVI 13 HEeroproymnx matepumanoB Ha pacCToAHUN HE MeHee 5m
OT TEXHONOrM4yeCcKux yCTaHOBOK, CoaepXaLumx roproyume rasbl U XMaKOCTU.

IMpu nepeceyeHnmn Tpy6oNPOBOAOM NMPOTUBOMOXAPHO Nperpaabl crneayeT npegycmarpueaTs
TENnoN30NALMOHHBLIE KOHCTPYKLMM U3 HETOPIOYMX MaTepuasios B Npedenax pasmepa npoTMBOMNOXKapHON
nperpagsbi.

Mpy npymeHeHun KOHCprKLlMVI TEeNnnonpoBOAOB B TEMMOBOMW M30NALMN U3 TOPHOYUX MaTepranos B
Heroptoyel obonovke AonyckKkaeTcd He aenatb NpoTUBONOXapHble BCTaBKW.

TpeboBaHus K noxapHo 6e30nacHOCTM TENMOU3OIALMOHHBIX KOHCTPYKLIMIA TPy6onNpoBoaoB
TennoBbIx ceTen onpegenstoTcs no CI 124.13330*.

* B HacTosLwee Bpems odmumanbHas nHdopmaLms o6 onybrmkoBaHnM OTCYTCTBYET, 34eCh U Aanee
o TeKCTy. - MNpumeyaHne nsrotoutens 6asbl AaHHbIX.

5.20 ina anemeHTOB 060OPYA0BaHMS 1 TPYOONPOBOAOB, TPEDYIOLLMX B MpoLecce aKcnyaTauum
crucTemaTmyeckoro HabniaeHVs, cnegyeTt npegycMaTpusatb COOPHO-pa3bopHbIe CheMHbIE
TENnoun3onsLMOHHbIE KOHCTPYKLIMM.

CbemHble TENNON30NALNOHHbIE KOHCTPYKLMX OO0JDKHBbI NPUMEHATBLCA ANA U30NAL MU NFOKOB,

riaHLeBbIX COeAVHEHWIA, apMaTypbl 1 KOMNEHCATOPOB TPYOONPOBOAOB, a TaKke B MecTax U3MepeHuii 1
NPOBEPKN COCTOSIHUSA U30NMPYEMbIX MOBEPXHOCTEN.

5.21 i3genus 3 MmHepanbHoM BaTbl (kaMeHHOW BaTbl U CTEKITOBOSIOKHA), MPUMEHSIEMbIE B Ka4ecTBe
TENNOU3ONSLLMOHHOIO CIlos Ans TPy6onpoBOAOB NOA3EMHON KaHanbHOWM NPOKNaaKu, AoMmkHbl ObiTh
mMapodobM3npoBaHbI.

He ponyckaeTtcs npyMeHeHWe TENNoU3onsLMOHHbIX MaTep1aroB, NOABEPXEHHbIX AECTPYKLUM Npy

B3aMMOAENCTBUM C BNarow (ac6ecmco,qep>o<amaﬂ MacCTU4Hasa nsonauuna, nsgenma N3BecTkoBo-
KpeMHe3eMUCTbIe, NepriMToLeMEeHTHbIE U COBeJ'II/ITOBbIe).

5.22 Mpu NpoeKTUPOBaHUM TEMSOBOW U30MALMN CNEQYET YYUTbIBATh BO3MOXHOCTb KOPPO3UOHHOTO
BO34ENCTBUSA TENSOM3ONALMOHHOMO MaTepmara Unm BXoAsLWMX B €70 COCTaB XMMUYECKMX BELLECTB Ha
MeTanmyeckme NoBepxHoCcTn obopyaoBaHns 1 TpybonpoBogoB B NpUCYTCTBUM Brarv. B 3aBucumocTun
OT MaTepuana usonMpyemoi MOBEPXHOCTU (CTasb YrrepoancTasi, CTasb NerMpoBaHHasi, LBETHbIe
MeTansbl U CMnaBbl) U BUAA KOPPO3UK (OKUCTIEHUE, LLESOYHAsi KOPPO3Ksl, pacTPeECKMBaHME Nog
HanpsbkeHWeM) B TEXHUYECKOM 3a[1aHuM Ha NMPOEKTUPOBaHWE CriefyeT ykasbiBaTb TpeboBaHus no
OrpaHNYeHNIo cogepxaHns B TENMOM30SALMOHHOM MaTepuarne BogopacTBOPMMbIX XIIOpuaoB, (Topraos,
cBoboaHbIX Luenoyer n pH matepuana.

6 NMpoekTMpoBaHue TenNnNoOBOU N30NALUN

6.1 OnpepeneHne TOMNLWMUHbI TeNSIOU3ONALMUOHHOIO CIIOA NO HOPMUPOBAHHOM NIOTHOCTU
TensoBOro NoToka

6.1.1 HopMbI NAOTHOCTU TEMMOBOrO NOTOKA Yepes3 N30NMPOBaHHYH NOBEPXHOCTb 0OBbEKTOB,
pacnornoxeHHbIx B EBponerickom pernoHe Poccuu, cneayet NpuHUMaTb.

ans obopynoBaHns 1 TpyGonpoBOAOB C NOSIOKUTENbHBIMU TEMNEpaTypamMm, PaCTOSNIOKEHHbIX:
Ha OTKpbITOM Bo3a4yxe - no Tabnuuam 2 n 3;

B MOMELLIEHU - 1o Tabrmuam 4 n 5;

ansi obopynoBaHus U TpyGONPOBOAOB C OTpULLaTENbHBIMU TEMIEPATypaMu, PacnoNOKEHHbIX:
Ha OTKPbLITOM BO3A4yxe - No Tabnuue 6;

B MOMELLIEHUM - Mo Tabnumue 7;

npu NPOKNaaKke B HEMPOXOAHbIX KaHanax:

ans TpybonpoBoaoB ABYXTPYOHbIX BOASHBIX TEMMOBLIX CeTeN - no Tabnuuam 8 n 9;

01151 NaponpoBOAOB C KOHAEHCATONPOBOAAMM NPU UX COBMECTHOW NPOKIIaAKEe B HEMPOXOAHBLIX
KaHanax - no Tabnmue 10;



Ons1 Tpy6onpoBOAOB ABYXTPYOHbIX BOASHBLIX TEMSOBbLIX CETEN Npy 6eckaHanbHoM Npoknaake - no
Tabmvuam 11-12.

HopMbl NAIOTHOCTM TENSIOBOMO MOTOKA A TONICTOCTEHHbLIX METaNIMYeckux TpyGonpoBoAoB crieayert
NPUHUMATL MO YCIIOBHOMY AMaMETPY, COOTBETCTBYIOLLEMY CTaHAAPTHLIM TPy6am TOro xe Hapy»HOro
avawveTpa.

[py NPOeKTMPOBaHMN TEMMOBOM U3ONSALMM ANS TEXHOMOMMYECKUX prGOI'IpOBO,ElOB, npoknagbiBaemMblX

B kaHanax u 6eckaHanbHO, HOPMbI MIIOTHOCTM TEMMOBOTO NMOTOKA CrieAyeT NPUHUMATL Kak Ans
TPYOONpPOBOAOB, NPOKIaAbIBAEMbIX HA OTKPLITOM BO3YXE.

6.1.2 Mpy pacnonoxeHun 3onMpyeMbix 06 LEKTOB B APYIMX PErVIOHaX CTpaHbl CredyeT yUUTbIBaTb
M3MEHEHMe CTOMMOCTU TENMOThLI B 3aBUCUMOCTM OT paiioHa CTPOUTENbCTBA U crnocoba Npoknaaku
TpybonpoBoaa (MecTa ycTaHOBKM 060pyaoBaHus):

HOPMbI NAIOTHOCTM TENSIOBOrO MNOTOKA 4115 NAOCKOW Y LUIMHAPUYECKON MOBEPXHOCTEN C YCIIOBHBIM

npoxogom 6onee 1400 M, ¢ ™€ , onpeaenstoTcs no dopmyne

g™ =gk, Q)

HOPMbI NAOTHOCTM TENSIOBOrO MNOTOKA AN LMIIMHAPUYECKON MOBEPXHOCTU C YCMOBHBLIM MPOXOA0M

1400 MM 1 MeHee, q; & , onpegensioTca no dopmyne

9 ~qK, @)

rae ¢ - HOpMMPOBaHHas! MOBEPXHOCTHAs NIOTHOCTL TEMMOBOrO NoToka, BT/M 2, npuHumMaemas no
Tabnmuam 2-7;

4; - HOPMMPOBaHHas NMMHENHas NNOTHOCTb TEMMOBOro NOTOoKa (Ha 1 M ANMHBI LUMMHAPUYECKOrO
obbekTa), BT/M, npuHMmaemas no Tabnvuam 2-12;

K - KoaMLNEHT, Y4UTbIBAIOLLMIA UBMEHEHWE CTOMMOCTM TEMMOTbl U TEMIOM3OMALOHHOM
KOHCTPYKLIMM B 3aBUCUMMOCTY OT pairioHa CTpouTeNnbCcTBa 1 cnocoba npoknaaku Tpybonposoaa (MecTa
yCTaHOBKM 06opynoBaHus), (cMm. Tabnuyy 13).

Tabnumua 2 - HopMbl NIOTHOCTY TENMOBOrO NOTOKa 060pYyA0BaHUs 1 TPYGONPOBOAOB C MOSNOXUTENbHBIMU
TemnepaTypamu Npu pacrnonoXeHU Ha OTKPbITOM BO3Ayxe 1 Yncre Yacos paboTsl Gonee 5000

YCrnoBHbIN Temnepatypa TennoHocutens, °C
npoxoga
Tpybonpoeoaa,
MM

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

[NoTHOCTb TennoBoro notoka, Bt/m

15 4 9 17 |[25 |[[35 |45 |[[56 |68 |81 94 |[109 ([ 124 (/140
20 4 10 |[19 (|28 [[39 (50 |62 |75 |89 103 || 119 || 135 |[[152
25 5 1 20 ||31 |42 |54 |67 |81 95 111 ||128 | 145 |[163
40 5 12 |23 (|35 |47 |60 (|75 |90 (106 (123 (142 |[161 |[181
50 6 14 |26 |38 |51 66 |81 98 ||115 (/133 |[153 (173 |[195
65 7 16 |29 (|43 [[58 |[74 |90 108 |[127 [[147 |[169 [ 191 | 214




80 8 ||[17 |31 |[46 |62 |78 (96 | 115 (135 |156 | 179 |202 (226
100 9 |19 |34 |[50 |(67 |85 (104 |124 (146 | 168 (192 |217 (243
125 10 |21 (|38 ||55 |74 |[93 |[114 (/136 |[159 (/183 |[208 (235 |[263
150 1 123 |42 |61 |80 |[101 (132 (156 |[182 (/209 |[238 (267 |(298
200 14 128 (|50 |72 |95 |[119 |[154 (182 |[212 (242 |[274 (308 |[343
250 16 (133 (|57 |82 | 107 |[133 |[173 (/204 |[236 (270 |[305 (342 |[380
300 18 (137 (|64 |91 | 118 |[147 |[191 (1224 |[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 (1239 {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 1400l nngriocTs Tennosoro notoka, Br/m2
nnockue
MOBEPXHOCTM

15 (|27 |41 |54 |66 |77 |[89 (100 |[110 (/134 |[153 (174 |[192

MprmeyaHme - MpoMexXyTOYHbIE 3HAYEHWSI HOPM MIIOTHOCTM TEMIOBOTO NOTOKa criefyeT
onpenensTe UHTepPnonaLmen.




Tabrmua 3 - HopMbl NAIOTHOCTU TEMSIOBOrO NOTOKa 060py/A0BaHNS 1 TPYOONPOBOAOB C MOMNOXUTENbHBIMM
Temnepatypamm Mpu pacrorioXeHM Ha OTKPbLITOM BO3Ayxe 1 ymucre Yacos pabotsl 5000 1 meHee

YCnoBHbIN Temnepatypa TennoHocuTens, °C
npoxop,
Tpybonposoaa,
MM

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

[noTHOCTb TennoBoro notoka, Bt/m
15 4 10 (|18 |28 |38 (49 |61 |74 |87 |[102 ||117 (133 | 150
20 5 11 21 |31 |[42 |54 |67 |81 |96 |[112 | 128 ||146 || 164
25 5 12 (|23 ||34 |46 |59 |73 |88 | 104 |[120 ||138 (157 | 176
40 6 14 (|26 |39 |52 |[67 |82 |99 | 116 |[135 ||154 (174 | 196
50 7 16 ||29 |43 |57 |[73 ||90 || 107 |/ 126 || 146 | 167 (189 | 212
65 8 18 |33 |48 |65 |[82 (100 [|120 |/ 141 |[162 || 185 (209 | 234
80 9 |20 |36 |52 |69 |88 | 107 {128 |[150 (172 | 197 ||222 |[248
100 10 [[22 |39 ||57 |76 |[96 |[116 (139 | 162 | 187 ||212 |[239 | 267
125 12 [[25 |44 |63 |84 |[113 |[137 (162 || 189 |[216 ||245 |[276 | 307
150 13 [[27 |48 ||70 |92 |[123 |[149 (176 ||205 |[235 ||266 (298 | 332
200 16 [[34 |59 |83 | 109 |[146 |[176 || 207 ||240 |274 ||310 |[347 | 385
250 19 [[39 |67 |95 | 124 |[166 |[199 (234 ||270 | 307 || 346 |[387 | 429
300 22 ||44 |76 |[106 [[138 | 184 ||220 ||258 |[297 ||338 | 380 ||424 |[469
350 27 |54 |92 |[128 || 164 |[202 ||241 (/282 | 324 || 368 ||413 | 460 |([508
400 30 ||60 |/ 100 |[139 [[178 [|219 ||260 || 304 |[349 (395 | 443 || 493 |/544
450 33 ||65 | 109 |[150 [[192 (235 || 280 | 326 |[373 (422 | 473 ||526 |[580




500 36 || 71 118 (162 [[207 | 253 ||300 ||349 (399 (451 ||505 | 561 | 618
600 42 (|82 [[135 |[185 | 235 |285 ||338 ||391 (447 ||504 | 563 | 624 | 686
700 47 (|91 150 ({204 [[259 | 314 ||371 ||429 (489 ||551 || 614 | 679 | 746
800 53 ||102 || 166 (226 ||286 |[346 ||407 | 470 ||535 ||602 | 670 [[740 |[[812
900 59 ||112 || 183 |[248 [[312 |[377 ||443 || 511 || 581 ||652 | 725 |[800 (877
1000 64 ||123 |[199 (269 [[339 |408 ||479 ||552 ||626 ||702 ||780 | 860 | 941
1400 87 ||165 ||264 |([355 |[444 |[532 ||621 || 712 ||804 ||898 | 995 |[1092 |[1193

Bonee 1400 n
nriockume
NOBEPXHOCTM

MroTHOCTL TennoBoro notoka, Br/m2

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

MprmeyaHue - I'Ipome)KyTquble 3Ha4YeHna HOpM NIIOTHOCTU TENJIOBOro NOTOKa cregyeT
onpenendaTtb MHTepHOHHLlMGVI.

Tabnuua 4 - Hopmbl NOTHOCTM TENSIOBOrO NOTOKa At 060pyaAoBaHus 1 Tpy6onpoBoaoB C
NOMOXUTENBHLIMY TEMMNEPaTYpaMu NPy PacroroXeHUM B MOMELLEHWN U YucTe YacoB paboTsl 6onee 5000

YCrnoBHbIN Temnepartypa TennoHocutens, °C
npoxog
Tpybonposoaa,
MM

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

[NoTHOCTb TEennoBoro noToka, Bt/m

15 6 14 23 33 43 54 66 79 93 107 |[122 ({138
20 7 16 26 37 48 60 73 87 102 (117 |[134 || 151
25 8 18 28 40 52 65 79 94 110 ([126 |([144 |[162
40 9 21 32 45 59 73 89 105 (122 ||141 |[160 || 180
50 10 |23 36 50 64 80 96 114 ||133 ||152 (173 || 194
65 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 (1161 ||195 |[230 (1267 | 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 (1139 |[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 v IMNoTHOCTL TENMOBOrO NoToKa, BT/m2
nnockue
MOBEPXHOCTM

23 (|41 |56 69 (82 |94 106 | 118 |[130 (141 | 153 |(165

MprmeyaHue - MpomexyToYHble 3HaYEHNs1 HOPM MOTHOCTM TENSIOBOrO NOTOKa cneayeT
onpeaensiTb MHTepnonsunen.




Tabnumua 5 - HopMbl NI0THOCTY TENOBOro NoToka A1 060pyAoBaHus 1 TPpyGONpPOBOAOB C
NOMNOXATESNbHBIMU TEMMepaTypamut NMpu PacroNioXeHU! B MOMELLEHUN 1 YucTie Yacos paboTbl 5000 1

MeHee

YCrnoBHbIN Temnepatypa TennoHocutens, °C
npoxoa
Tpybonpoeoaa,
MM

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

[NoTHOCTL TENNoBOro notoka, Bt/m
15 6 16 |[25 35 |46 |58 |71 85 |99 114 |[130 |/ 147
20 7 18 (28 40 |52 |65 |79 93 ||109 | 126 | 143 |[161
25 8 20 |31 43 (|56 |70 |85 101 |[118 (136 |[154 || 174
40 10 |[[23 {36 49 |64 (80 |96 114 |[132 ([152 |[172 |/ 194
50 1 25 |40 54 |70 ||87 ||105 (124 (144 (165 (187 | 210
65 13 [[29 |[45 62 (|79 |98 118 || 139 |[161 | 184 |208 /233
80 14 |32 {49 66 |85 105 [[126 || 148 || 171 ||195 ||221 | 247
100 16 [[35 |[54 73 |93 115 |[137 || 161 || 186 ||212 ||239 | 267
125 18 [[39 |[60 81 103 [[126 |[151 ||176 203 ||231 || 261 | 291
150 21 44 |66 89 ||113 ||138 (164 | 192 |[221 ||251 |[282 |[315
200 26 (|53 |80 107 |[134 |[163 |[194 | 225 | 258 |292 |328 |/365
250 30 (|62 |92 122 |[153 |[[185 |([218 | 253 |290 | 327 ||366 ||407
300 34 ||70 [|103 |[136 |[170 |[205 |[241 |279 || 319 || 359 |402 | 446
350 38 (|77 ||113 |[149 |[186 |[224 |[263 | 304 | 347 || 391 |436 | 483
400 42 ||85 [[123 |/ 162 || 201 | 242 | 284 |[328 |[373 |[419 |467 | 517
450 46 [[92 [[134 ||175 ||217 ||260 ||305 |[351 |[398 |[448 |(498 | 551
500 51 100 |[144 ||189 |233 ||279 ||327 ||375 ||426 |478 |532 | 587




600

58 114 ||164 |214 ||263 |[[314 | 367 | 420 [[476 | 533 (592 | 652

700 65 127 ||182 {236 ||290 |[[345 | 402 | 460 [[520 ||582 (645 | 710
800 73 141 11202 ||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
nnockue
NOBEPXHOCTMU

MroTHOCTL TENNoBoro notoka, Br/m2

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

MprmeyaHue - MNMpomexyToYHble 3HaYEHNs1 HOPM MOTHOCTM TENSIOBOrO NOTOKa cneayeT
onpeaensiTb MHTepnonsunen.

Tabnmua 6 - HopMbl NIOTHOCTU TEMSIOBOrO NOTOKA Anst 06opyAoBaHNS 1 TPYOONpOBOAOB C
oTpuuaTenbHbIMM TeMepaTypaMu Npy pacrorioXeHNN Ha OTKPbITOM BO3AyXe

YCrnoBHbIN Temnepatypa TensioHocutens, °C
npoxoza
Tpybonposoaa,
MM
0 -10 |-20 -40 |-60 -80 -100 ||-120 ||-140 |[-160 |[-180
MnoTHOCTL TEennoBoro notoka, Bt/m
20 3 3 4 6 7 9 10 12 14 16 17
25 3 4 5 6 8 9 1 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 1 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 1 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 2* 23 26 29 32 34 38 40 43
450 17 18 21 26 28 31 34 37 39 42 45
500 19 21 23 27 30 33 36 38 41 44 46
Boree 500 MnoTHOCTL TennoBoro noToka, Bt/m?

1 12 12 13 14 15 15 16 17 18 19

MprmeyaHme - MpoMexyToYHbIE 3HA4YEHV HOPM MIIOTHOCTM TEMMOBOro NOTOKa cregyeT

onpeaensiTb MHTepPronaLuven.

* TeKCT fOKYMEHTa COOTBETCTBYET opurmHany. - lNpumeyanve narotosutens 6a3bl JaHHbIX.
Tabrnmua 7 - HopMbl NAIOTHOCTU TEMSIOBOrO NOTOKA Anst 060opyAoBaHNs 1 TPYOONpoBOAOB C
oTpuLaTenbHLIMU TemMnepaTypamm npy pacrnonoXeHuy B NoMeLLeHn

YCnoBHbIN Temnepatypa TennoHocutens, °C
npoxoz
Tpybonpoeoaa,
MM
0 -10 ||-20 -40 ||-60 -80 -100 ||-120 |/-140 |-160 ||-180
[MnoTHOCTb TennoBoro notoka, Bt/m
20 5 6 6 7 8 9 10 10 1 13 14
25 6 7 7 8 9 10 1 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 1" 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 " " 12 14 |16 18 20 21 23 26 27
150 12 13 |13 16 |17 20 21 23 25 27 30
200 15 16 |16 19 |21 23 25 |27 30 31 34
250 16 17 |19 20 |23 26 27 30 33 36 38
300 19 20 |21 23 |26 29 31 34 37 39 |41
350 21 22 |23 26 |29 31 34 36 38 41 44
400 23 24 |26 28 130 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 TENMnoBOro noToka, BT/m2

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

MpumeyaHme - MNMPOMEXyTOUHbIE 3HAaYEHMS HOPM MIIOTHOCTM TENSIOBOTO MOTOKA CrieayeT

onpenensT UHTePnonALUmen.

Hopmbl nnoTHoc™ TennoBoro NnoToka Yepe3 NoBepPXHOCTL U30MNSILMKU TPYOONPOBOAOB
ABYXTPYOHbIX BOASAHbIX CeTei Npu NoA3e MHOW KaHanNbHOW Npoknaake

Tabmvua 8 - HopMbl NOTHOCTM TENSOBOro NOTOKa AN TPyOonpoBoAoB ABYXTPYOHbLIX BOASHbLIX CETEN
npy NoA3eMHOM KaHarnbHOW NPoKIagKe 1 NPOAOoIKMTENbHOCTN paboThl B rof 6onee 5000

YCroBHBbIN NPOXoA, CpepnHerogoBas Temneparypa TensioHocuTens (nogarowmin/obpatHbii), °C
Tpy6onpoBoaa, MM




65/50

90/50

110/50

CymmapHaﬂ JIMHENHas NI0THOCTbL TENMOBOrO 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 % 108
450 89 104 17
500 % 113 127
600 11 129 145
700 123 144 160
800 137 160 177
900 151 176 197




MHTepnonsunen.

1000 166 192 212

1200 195 225 250

1400 221 256 283
Mprmevanuns

1 PacyeTHble cpeaHerogoBble TeMrnepaTtypbl BoAbl B BOASAHbLIX TENMoBbIX ceTax 65/50, 90/50 n
110/50 °C cooTBeTCTBYIOT TemnepaTypHbiM rpacmkam 95-70, 150-70 n 180-70 °C.

2 I'Ipome)KyTquble 3Ha4YeHna HOpM NJI0THOCTU TENJI0BOro NOTOKa crneayet onpeaendaTtb

Tabrmua 9 - HopMbl NAIOTHOCTM TEMSIOBOMO NOTOKA ANst TPYOONpPOBOAOB ABYXTPYOHbBIX BOASHbIX CETe

npw NoA3eMHON KaHarbHOW NPoKnagKke v NpoaomkuTensHocTn paboTel B rog 5000 4 1 meHee

YCroBHbIN NPOX0A CpegHerogoBas TemnepaTtypa TenioHocutens (nogatowmii/obpatHeiin), °C
Tpybonposoaa, MM
65/50 90/50 110/50
CyMMapHasi IMHenHas NNOTHOCTb TEMIOBOro NOToka, BT/m
25 21 26 31
32 24 29 33
40 25 31 35
50 29 34 39
65 32 39 45
80 35 42 48
100 39 47 53
125 44 53 60
150 49 59 66
200 60 71 81
250 71 83 9%




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
lMprMeyaHue - cM. NpumeyaHns k Tabnuue 8.

Tabrmua 10 - Hopmbl NNOTHOCTM TENSIOBOrO NOTOKA Yepe3 NOBEPXHOCTb U30MsILIMM MaponpOBOAOB C

KOHOeHcaTonpoBogamMu npu nx COBMECTHOM npoknagke B HENPOXOAHbIX KaHanax

YCnoBHbIV Mapo- || KoHageHcato || MNapo- || KoHaeHcaTto || MNapo- || KoHgeHcaTo || Mapo- || KongeHcaTo || Mapo- || KoHgewcarto || Mapo- || KoHaeHcato
npoxoga, npoeog || - npoeog || - nposog || - npoeog || - npoeog || - npoeog || -
TpyGonpoBoaoB, nposog npoeon npoeog npoeop, npoeon npoeopg
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 17 21
100 40 38 23 49 23 66 23 81 22 98 22 17 21
125 50 42 24 53 24 72 24 88 23 107 23 126 23
150 65 45 27 58 27 78 27 94 26 115 26 142 26
200 80 52 27 68 27 89 27 108 28 131 28 153 28
250 100 58 31 75 31 99 31 119 31 147 31 172 31
300 125 64 33 83 33 110 33 133 33 159 33 186 33
350 150 70 38 90 38 118 38 143 37 171 37 200 34
400 180 75 42 96 42 127 42 153 41 183 41 213 4
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 - - - -
MpumeyaHme - MPoMeEXyTOUYHbIE 3HA4YEHWsT HOPM MIIOTHOCTM TEMSIOBOro NOTOKa CriefyeT onpeaensTb MHTepPrnonaLMen.

Hopmbl nnotHoc™M TennoBoro Nnotoka Yepe3 NoBepPXHOCTL U30MNSILMKN TPYGONPOBOAOB
ABYXTPYOHbIX BOASHbIX CeTel Npu noa3eMHou 6eckaHanbHoOW Nnpoknaake

Tabrmua 11 - HopMbl NMOTHOCTM TENMOBOrO NOTOKa AN Tpy60npoBoA0B NPy NoA3eMHON 6eckaHarnbHom
npoknagke u npogormkuTensHocTh paboTbl B rog 6onee 5000 4

YCIOBHBIV MPOXOA,
Tovbonposona. MM

CpenHerogoBas TeMmneparypa TensioHocuTens (nogatowmin/obpatHbii), °C




65/50 90/50 110/50
CyMMmapHas nuHeHas NnoTHOCTb TEMOBOro NoToka, Br/m
25 27 32 36
32 29 35 39
40 31 37 42
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
700 201 229 149
800 226 257 179




900 250 284 308

1000 275 312 338
1200 326 368 398
1400 376 425 461

MpumeyaHme - cM. NpumMedaHmns K Tabrmue 8.

Tabmuua 12 - HopMbl NNOTHOCTY TENMOBOrO NOTOKa ANA TPy6onpoBOoAOB Npu NoA3eMHo 6eckaHanbHo
npoknagke n npogosmkuTensHocT paboTel B rog 5000 4 1 meHee

YcnoBHbin npoxof || CpegHerogoBas Temnepatypa TennoHocutens (nogatowmin/obpaTHbii), °C
TpyGonposoaa, MM
65/50 90/50 110/50
CyMMmapHas nuHeHas NnoTHOCTb TEMOBOro NoToka, B1/m
25 30 35 40
32 32 38 43
40 35 41 47
50 40 47 53
65 46 55 60
80 51 60 66
100 57 67 74
125 65 76 84
150 74 86 94
200 93 107 117
250 110 125 138
300 126 144 157




350 140 162 177
400 156 177 194
450 172 196 213
500 189 214 232
600 219 249 269
700 147 290 302
800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567
lMprMeyaHue - cM. NpumeyaHs k Tabnuue 8.

Tabnmua 13

PaiioH cTpouTtenscTea

KoadpdmumeHt &

Cnocob npoknagku TpybonpoBOAOB U MECTOPACMONOXKEHNE

obopynoBaHus

Ha OTKPbITOM

B NMOMeELLIeHUM,

B HEMPOXOLHOM

B6eckaHarnbHbIN

BO3AYyXe TOHHerne KaHane
EBponevickas yacte Poccumn 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
3anagHas Cubupb 0,98 0,98 0,95 0,94
BocTouyHasi Cnbupb 0,98 0,98 0,95 0,94




[anbHuin BocTok 0,96 0,96 0,92 0,9

PavioHbl KpaiiHero Cesepa u 0,96 0,96 0,92 0,9
NpUpaBHEHHbIE K HUM
MECTHOCTH

6.1.3 PacyeTHble xapaKTepuUCTUKM TENSION3O0NALMOHHBIX MaTeprarnos 1 U34envin, NpUMeHseMbIX Ans
nsonauumn 060py,u,oaaHV|;| n pr60|'|p080,D,OB HaA3eMHOW 1 NOA3EMHOW NPOKIaaoK cneayet npuHMMaTb C
Yy4€TOM NJSIOTHOCTU B KOHCTPYKL UMW, BNaXHOCTU B YCIOBUAX SKCNnyaTauum, WBOB U BNNAHUA MOCTUKOB
Xonfio4a 3SIeMeHTOB KpenseHns.

KoadbdmLieHT TennonpoBogHOCTH YNMOTHSAIOLLMXCS MaTepyaros Npy ONTUMAarbHON MIIOTHOCTY B
KOHCTPYKLIMM CrieayeT NpYHUMATE MO AaHHLIM CePTUMKALIMOHHBIX UCTIbITAHUIA UM MO AaHHbIM,
Np1BeAEHHbIM B CMIPaBOYHOM MpuroxeHun b.

6.1.4 MNpn 6eckaHanbHoOM NpoKragke Tpy6onpoBoAOB TEMONPOBOAHOCTL OCHOBHOTO CIIOSt

TENNoM3oNALMOHHON KOHCTPYKLWK, Aj , onpedensieTcsa no gopmyrne

M = M )

rie *, - TENNONPOBOAHOCTL CYXOro Marepuarna OCHOBHOro cros, BT/(m-K);

X - koacpdmumeHT, y‘-II/ITbIBaIOLLMIZ yBenmyeHue TennonpoBoaHOCTU OT yBlaXHEeHUS, NpVHMMaemblii B
3aBMCUMOCTHK OT BMAaA TENon3onAaLMOHHOro MaTtepuana u tuna rpyHta no Tabmvue 14.

Tabrmua 14

Matepuan TennonsonsaumMoHHoro crost || KoadpdmueHT yeriaxHeHns &

Tun rpyHTa no FOCT 25100

MarnoBaXHbIn BaXHbIN HacbILLEHHbI BOOOM
[MNeHononmypeTaH 1,0 1,0 1,0
ApMoneHo6eToH 1,05 1,05 11
[NeHononMmepmmHepan 1,05 1,05 1,1

6.1.5 3a pacuyeTHylo TeMnepaTypy OKpyxaroLLen cpefbl Npu pacyeTax no HOPMUPOBAHHOW NIOTHOCTU
TENoBOro NOToKa crneayet NpuHUMaTh:

a) ANs N30MMpYEMbIX MOBEPXHOCTEN, PACMONOXEHHBIX HA OTKPLITOM BO3AYXE!

NSt TEXHONOMMYECKoro 060pya0BaHUs U TPYGONPOBOAOB - CPEAHION 3a o[,

Onst Tpy6onpoBoA0B TEMIOBbLIX CETEN NMPU KPYIIOTOAUYHON paGoTe - CPEAHIOH0 3a rof;

151 TpyGonNpOBOAOB TENMOBLIX CETEN, paboTatoLLMX TOMbKO B OTONUTENbHBIA NEPUOA, - CPEQHIOI 3a
nepuvopa co CpeAHECYTOYHOM TEMNEPATYPO HapyHOro Bo3ayxa 8 °C v Huxke;

6) AN M30MPYEMbIX MOBEPXHOCTEN, PaCMonoXeHHbIX B nomeLleHun - 20 °C;

B) AN TpybonpoBoaoB, pacnonoXeHHbIX B TOHHensX - 40 °C;
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r) ANs noA3eMHOM NPOKIaaKu B kKaHanax unv npy 6eckaHansHol Npoknaake TpybonpoBoaos -
CpefHIolo 3a rof TeMnepaTypy rpyHTa Ha rnybuHe 3anoxeHust ocu Tpy6onposoga. Mpu BennynHe
3arnybrneHns BepxHern 4acTu nepekpbiTVs KaHana (Npu Npoknagke B KaHanax) unu sepxa
TEeNnmnon3onALNOHHON KOHCTPYKLKM Tpybonposoaa (npu beckaHanbHoi npoknaake) 0,7 M 1 MeHee 3a
pacyeTHyto TemMnepaTypy OKpyXatoLLeii cpefbl AOoIkHa NPUHUMATLCS Ta Xe TeMnepaTtypa Hapy»Horo
BO37yXa, YTO 1 NPpY HaA3EMHOM NpoKIaaKke.

6.1.6 Temnepatypy TEMNNOHOCUTENSI TEXHOMNOrMYeckoro ob6opyaoBaHus 1 Tpybonposoaos npu
pacyeTax Nno HOPMUPOBAHHOW NIOTHOCTYM TEMIIOBOrO NOTOKA CreflyeT NPUHUMaTb B COOTBETCTBUN C
3aQaHNEM Ha NMPOEKTUPOBaHNE.

[na TpyGonpoBOAOB TEMNSOBLIX CETEN 3a pacHEeTHYI0 Temrnepartypy TEenIoHOCUTENs NMPUHUMALOT:

a) Onsi BOOSHbIX TENIOBbLIX CETEN:

AN nogatoLLero TpyGonposoaa npy NOCTOSIHHON TeMMNepaType CeTeBo BOAb! U KONMYECTBEHHOM
pErynMpoBaHum - MakcUmarisHyto TemnepaTypy TenioHOCUTENS;

Anst nofatoLero Tpy6onposoaa npu nepeMeHHon TemnepaType CeTeBoi BoAbl U Ka4eCTBEHHOM
perynupoBaHum - B COOTBETCTBUM C Tabnmuei 15;

ans obpaTHbIX TPYGONpoBOAOB BOAsHBIX TENMOBLIX ceTeit 50 °C;

6) AN NapoBbIX CETEN - MaKCMarbHYl0 TeMnepaTypy napa CpeaHIo No ANMHE paccMaTpyBaeMoro
y4acTka naponpoBoaa;

B) [ONst KOHOEHCATHbIX CETEN U CeTel ropsyero BOAOCHAGXeHWS - MakCuUManbHyto Temnepartypy
KOHOeHcaTa nnm ropﬂqeﬁ BOAbI.

Tabrmua 15

TemnepatypHble pexMbl BOASHbLIX TennosbiX ([ 95-70 150-70 180-70
ceten, °C

65 90 110
PacuyeTHas Temnepatypa TennoHOCUTENS £y,

°C

6.1.7 Mpwu onpeaeneHny TeMnepaTtypbl rpyHTa B TeMepaTypHOM rorie nog3eMHoro TpyGonposoaa
TENroBbIX CETEN TeMnepaTypy TENIoHOCUTENS CrieayeT NpuUHUMaTh:

[N BOASHBIX TEMNOBbIX CETEN - M0 TEMMNepaTypHOMY rpadwKy PeryrnvpoBaHus npu CpeaHeMecsHHO
TemnepaType HapyHOro BO34yxa pacyeTHOro MecsaLa;

[N NapoBbIX CeTel - MakCUMarbHylo TeMnepaTtypy napa B paccmMaTpuBaeMoM MecTe Nnaponposoaa
(c yueToM nageHvs TemnepaTypbl Napa no AvHe TpyGonpoBoaa);

[OJ151 KOHOEHCaTHbIX CETEN U CETEN ropsivyero BogoCcHabxeHUs - MakcumarbHyto TemnepaTypy
KOHAEHcaTa UM BoAblI.

6.2 OnpegeneHve TONWMWHbI U30NSALMK NO 3afaHHOW BeNMYMHE TeNNOBOro NoToka
PacuyeTHble napaMeTpbl NpUHUMALOT B cOOTBETCTBUM € 6.1.5 1 6.1.6.

IMpu onpefeneHuu TOMLLWHbLI TENMOBOI U3OIISLIMK CrieayeT YYUTbIBaTb BIMSIHWE OMNop TPyGonpoBoaoB
1 obopyaoBaHusl.

6.3 OnpeaeneHne TOMWMHbLI TENSIOBOW U3ONSILMM MO 3a4aHHON BeNIMUYMHE OXMaXaeHUs
(HarpeBaHus1) BeluecTBa, COXPaHAEMOro B e MKOCTAX B TeYeHUe onpeaenieHHOro BpemMeHu

PacueTHyto TemnepaTypy OKpysatoLLero Bo3ayxa criedyeT NpuHuMaTh Ass 060pyaoBaHums 1
TPyGONPOBOAOB, PACMONOKEHHBIX HA OTKPLITOM BO3AyXe:

[J151 NOBEPXHOCTEN C NOMOXUTENbHLIMU TeMNepaTypamm - CpefHIo Hamboree XornoaHoW NSTUAHEBKN
c obecneyeHHocTbo 0,92;

NSt IOBEPXHOCTEN C OTpULaTeNbHBIMU TEMNEPaTYpaMu BELLECTB - CPEAHIO MaKCUMarbHY0
Haubornee *apKkoro mecsaua;

[N NOBEPXHOCTEN, pacnosioKeHHbIX B MOMELLEHNN, B COOTBETCTBUM C 3a4aHNeM Ha NpoeKkTUpoBaHue,



a npu oTCYTCTBMM AaHHbIX O TemnepaType okpyxatoLlero Bosgyxa - 20 °C.

PacueTHyto TemnepaTypy BeLecTBa NPUHUMAKOT B COOTBETCTBUM C 33[jaHNEM Ha NPOEKTUPOBaHUE.

6.4 OnpeaeneHne TOMWMHbLI TENSIOBOW U3ONSILMM MO 3a4aHHOMY CHUXEHMIO (NOBbILIEHUIO)
TeMnepatypbl BelueCTBa, TPaHCNOpTMPyeMoro Tpy6onposoaaMm (naponposogamm)

PacueTHyto TemnepaTtypy OKpysatoLLei cpedbl Crieqyert npuHuMaTh Ans Tpy6onposoaos,
pacnoroXeHHbIX:

Ha OTKPLITOM BO3AYXE ¥ B NOMELLEHUM, B COOTBETCTBUM C 6.3;
B TOHHensX - 40 °C;

B KaHanax unu npu 6eckaHarnbHol npoknagke TpyGonpoBOAOB - MUHUMarbHYHO CpeHEMECAYHYIO
Temnepartypy rpyHTa Ha riyGuHe 3anoxeHusi ocv TpyGonposoga.

PacueTHyto TeMnepaTypy TENNOHOCHUTENS NMPUHUMAIOT B COOTBETCTBUM C 3afiaH1eM Ha
NPOEKTUPOBaHVE.

6.5 OnpeaeneHne TOMWMHbLI TENSIOBOM U3ONSILMM MO 3a4aHHOMY KONMYeCTBY KOHAEeHcaTa B
naponposogax

PacueTHble napaMeTpbl OKPYXXatOLLEro BO3ayxa crieyeT NpUHMMaTh B COOTBETCTBUM C 6.3.

PacquHy}o TeMneparypy BewecTBa NpMHUMalOT B COOTBETCTBUN C 3afjaHNEeM Ha NPOEKTUpOBaHUE.

6.6 OnpeneneHve TONWMUHbI TENTOBOW M3ONSALMK NO 3af4aHHOMY Bpe MEeHUN NPMOCTAHOBKM
ABWKEeHUA XUAKOro BellecTBa B TpyGonpoBoAax B LieNsiX NpeAoTBPALLEHUS €10 3aMep3aHus unu
yBenu4yeHUs BA3KOCTU

PacuyeTHble napamMeTpbl OKpy>atoLLero Bo3ayxa 1 TenfioHocuTena cneaqyet npuHuMaTh B
COOTBETCTBUM C 6.3 1 3agaHnemM Ha NpoeKkTnpoBaHue.

6.7 OnpeaeneHve TONLWWHbLI TENMOBOW M30NSILMK NO 3a,aHHOW TeMMepaType Ha NoBEpPXHOCTU
nsonauumn

6.7.1 Temnepatypy Ha NOBEPXHOCTM TENSIOBOM U30MALMN CneayeT NpuHUMaThb He 6ornee, °C:

a) ANnsa M3ormMpyemblix NOBEPXHOCTEN, pacnoNoOXeHHbIX B paboyen nnm obcryxu1saemMon 3oHax
NOMeLLIEHUIA U COAEepKaLLWX BELLECTBA C TeMnepaTypomn:

Bbiwe 500 °C 55
ot 150 go 500 °C 45
150 °C v Hmxe 40
BCMbILLKW NApoB Hke 45 °C 35

6) Ansa usonupyemMbix NOBEPXHOCTE, PacnoNoXeHHbIX Ha OTKPbITOM BO3ayxe B paboyelt nnm
obcnyxvBaemoi 30He:

npu MetTanm4eckom NoKpoBHOM Crioe 55

AN ApyrviX BUOOB MOKPOBHOTO Criost 60.

TemnepaTypa Ha NOBEPXHOCTY TENMOBOM U30MsLM TPYGONPOBOAOB, PACMONOXEHHBIX 3a Npeaenamm
paGoyeit unm obcryxMBaeMoi 30HbI, He AOIPKHA NPEBbILLATH TEMMNepaTypHbIX MPEAErioB NPUMEHEHNs
maTepuarnos NMOKPOBHOIO CIIOsi, HO He Bbille 75 °C.

6.7.2 PacueTHylo TEMNEPaTypy OKPYaroLLEro Bo3ayxa criefyeT NpuHUMaTh As NOBEpXHOCTEN,
pacnornoXeHHbIX:



Ha OTKPbITOM BO34YyXe - CPEAHIO MakCUMarbHY Hambornee »apKkoro MecsiLa;

B NMOMELLEHWN - B COOTBETCTBUM C 6.3.

6.7.3 MNpy He06XOAUMOCTM OAHOBPEMEHHOTO BbINOSHEHWS TpeGoBaHuin 6.1-6.5 1 6.7 npuHMaeTcs
BonbLuee 3Ha4YeHNe pacHETHOW TOMNLLMHBLI U30MNALUN.

6.8 OnpeaerneHue TOMLWMHBLI TEMMOBOM M30MALMU C LieNbio NpeAoTBpaLLeHMsI KOHAeHCaLun
Briaru U3 oKpyxaroLLero Bo3gyxa Ha MOKPOBHOM Crioe TeNf0BOI M3oNsALMN 060pyAOBaHUA U
Tpy6onpoBoAOB, coAepXalmX BellecTBa C TeMnepaTypoli HUXe TeMmnepaTypbl OKpyXKatoLero
Bo3ayxa

[aHHbIn pacyeT cneayet BbINOJHATD TOJIbKO ANA U3onnpyemblX NOBEPXHOCTEWN, PACTONOXEHHbIX B
nomMeLleHnn.

PacyeTHas Temnepartypa 1 OTHOCUTENbHAs BNaXHOCTb BO34yXa NPUHUMAOTCS B COOTBETCTBUN C
3agaHneM Ha npoeKkTupoBaHue.

6.9 MNpy pacyeTe TOMNWWHbLI TEMMOBOW M30MSALUM C LieNbo NPeaoTBpaLLeHnst KOHOEHcaUWMM Brnarv Ha
BHYTPEHHWX MOBEPXHOCTSAX OO BEKTOB, TPAHCMOPTUPYIOLLMX ra3006pa3Hble BELLECTBA, CoAepXalume
BOASIHbIE Napbl UM BOASHLIE Napbl U rasbl, KOTOPbIE NPU PACTBOPEHUN B CKOHAEHCMPOBABLUMXCS
BOASIHbIX Napax MOryT NpuBecTU k 06pa3oBaHWio arpecCUBHbLIX MPOAYKTOB, pacHeTHY0 TemnepaTtypy
OKpyaloLLen cpeabl crneayet npuHMMaTb B COOTBETCTBUM C 6.3.

6.10 [ins1 n3onmpyeMbIxX MOBEPXHOCTEN C OTpULaTENbHLIMI TEMNEPaTYpamm, PacrosioKeHHbIX B
NOMELLEHUM, TOTLLMHA TENNOU3OMNALIMOHHOTO CIIosi, onpefeneHHas no ycrosuaM 6.1, 6.2 fomkHa ObITb
nposepeHa no 6.8. B pesynstaTte npuHMMaeTcs 6onbLuee 3HayeHe TOMNWWHbI CIos.

6.11 Tennon3onsaLMOHHY0 KOHCTPYKLMIO C TEMMON3O0SSILMOHHBIM CIIOEM M3 O4HOPOAHOro Matepuana,
YCTaHOBJIEHHOIO B HECKOJIbKO CIoeB, Npu pacyeTax pacCMaTpuBaloT Kak O,D,HOCJ'IOVIHyFO.

PacueT TonuwyHbI TENMOU30ALUOHHOIO Crosi KOHCTPYKLUK, COCTOSILLE U3 ABYX U Goree croes
pa3HOPOAHBLIX MaTepPVanoB, crieqyeT NPOBOAUTL UCXOAS U3 TOTO, YTO MEXCIIONHas TemnepaTypa He
npeBbILLIaeT MakcUmarsbHyo TeMnepaTypy NPUMEHEHNs! TEMIOM3OMNSLMOHHOTO MaTepuana nocneayLLmx
croes. TOMWWHY KaXO0ro Crosi pacCYUTLIBAKOT OTAENbHO.

6.12 PacyeTHyt0 TOMNLLWHY TENMOU30MSALMOHHOIO CII0si B KOHCTPYKLUSIX TENSIOBON M30M1ALMN HA OCHOBE
BOJIOKHWUCTbIX MaTepuaros 1 U3genuii (MaToB, NIKT, XOSICTOB) CNEAYET OKPYISTh 40 3HAYEHUIA KpaTHbIX
10 MMm.

B KOHCTPYKLMAX HA OCHOBE MUHEpanoBaTHbIX LUIMHOPOB, XXeCTKUX A4EeUCTbIX MaTepunarnos,
MaTtepumarnoB 13 BCMNEHEHHOIo CUHTETUYECKOro Kay4yKa, NnonmaTuiieHa n neHonnacToB crieayet
npuHMMaTb 6J'IVI)Kal7ILIJle K pacquHon TONWMHY vsgenui no HOPMAaTUBHbLIM JJOKYMEHTaM Ha
COOTBETCTBYHOLLME MaTepuarnb.

Ecnu pacyeTHas TonwwmHa Tension3onsaumnoHHOro Crosi He CoBNagaeT C HOMEHKNaTypPHON TONWMHOW
Bbl6paHHOI’O mMaTtepuana, cnegyet npuHumaThb no ,Cl,el;ICTByIOLLleVI HOMeHKnaTtype 6nw>|<al71u.|yro Gornee
BbICOKYIO TONWMHY TENNOU30NALMOHHOIo Mmatepuana.

[onyckaeTcsa npuHMMaTh Grivkaiiiuyto 6ornee HU3KYHO TOMLLWMHY TENOU3OMALIMOHHOTO CIIoS B Cryqasx
pacyeTa o Temnepatype Ha NOBepXHOCTU U3OMALMM U HOPMaM NIOTHOCTU TEMMOBOrO NOTOKA, eCIn
pasHuLia Mexay pac4eTHON M HOMEHKNATYPHON TOSLLMHON He MpeBbILLaeT 3 MM.

6.13 MuHUMarnbHy0 TOMWMHY TENSIOU30MALMOHHOIO Crosi cneayeT NpUHUMaTh:

npu nsonauunn uunuHapamMmm U3 BONIOKHUCTbIX MaTepuarnos - paBHOIZ MWUHUMaIbHON TOSLLMHE,
npe,qycmanMBaeMOﬁ rocyaapCTBeHHbIMU CTaHA4apTaMu Unm TeXHUYEeCKUMn yCcrioBuamMu,

npu n3onayum TkaHAMU, NOSIOTHOM CTEKITOBOSIOKHUCTbIM, LWHYypamMu - 20 Mm.
npu nsonauum n3gennamMmm U3 BOJIOKHUCTbIX YNIIOTHAKOLLMXCA MaTepuarnos - 20 mm;
npu n3onayunmn XXeCtkuMmm matepuanamm, n3genmamMmm n3 BCneHeHHbIX nonnMmvepos - paBHOl;I

MWHMMarnbHO TOSLLWMHE, NpeycMaTpUBaeMoi rocy4apCTBEHHbIMI CTaHAAPTaMMU U TEXHUYECKUMM
YCITOBUSIMUA.

6.14 MNpepenbHas TONWMHA TENMOU3OMNALMOHHOMO COS B KOHCTPYKLIMSIX TENMOBOMN U30ALMM
TpyGONPOBOAOB NpUBEAEHA B MPUIOXEHUM I

Ecrnm pacyeTtHas TonuwmHa 6onblue, Y4em MOXeT 06eCcnevnTb B COOTBETCTBUMN C MPUNOXeHueM I
BblGPaHHbIN TENMOU3ONALMOHHBIA MaTepuar, CreayeT NpUMeHUTs Gonee adeKTUBHBIN
Tennon3osnsAUMOHHbIN MaTepmarn.

MpyMeHEeHVE KOHCTPYKLIWIA C G0SbLUel TOMLWHON TEMMOMN30SIALMOHHOIO Crost TPebyeT TEXHUYECKOro
060CHOBaHMS.



6.15 TonwwHy Tennon3onsLMOHHOTO CIosi B KOHCTPYKLMSIX TENSIOBOW U30MNAL UM NpUBapHON, MydToBOW
1 HeCbeMHOW dhriaHLLeBo apMaTypbl CrieayeT npuHUMaTh paBHOM TOMNLLMHE usonsumm Tpybonposoaa.

TonuwHy Tennon3onsLUOHHOIO Crost B CbEMHbIX TEMMOU30NALMOHHBIX KOHCTPYKLMSX daHLeBbIX
coeVHeHU 1 naHLeBon apMaTypbl C NMOSIOXUTENBHOM U OTpULaTeNLHON TemnepaTypon
TPaHCMOPTMPYEMbIX BELLECTB CreyeT NPUHMMaTL PaBHOW TOMLLMHE U30MsILMKM TpyGonpoBoaa.

6.16 ina noBepxHocTen ¢ TemnepaTypoii Boiwle 300 °C n Huxe muHyc 60 °C He gonyckaeTtcs
NPUMEHEHNE OLHOCIIONHBIX KOHCTPYKLWIA. [Py MHOrOCMONHON KOHCTPYKLIAW NOCHEAYIOLLYE CION JOIDKHbI
nepeKpbIBaTh LWBbI NPeAbIAYLLEro.

6.17 3akasHble TONWHY 1 06BEM TENNOU3ONALMOHHbBIX U3OENUN U3 YNIIOTHSIIOLLMXCA MaTepuanos
crnegyer onpeaensTb N0 PeKOMeHAYEMOMY MpurioxeHuto .

6.18 TonWHY MeTannM4Yeckux NUCTOB, NEHT, NPUMEHSIEMbIX ANs OKPOBHOIO COSi, B 3aBUCUMOCTM OT
Hapy)XHoro AvameTpa U KoHUrypaLuum TeNIOM3onsaLMOHHOM KOHCTPYKLMK criefyeT NpuHMMaTh Mo
Tabnmue 16.

Tabmumua 16 - TonwmHa MeTanIM4eckmx NMCTOB AN MOKPOBHOTO CI0st TEMIOBOM M30MNALUN

MaTtepuman nokposHoro crosi || TonwmHa nucTa, MM, Npy AuameTpe Usonsauum, Mm

350 n meHee || cB. 350 go 600 || cB. 600 go cB. 1600 v nnockue

1600 NoBEPXHOCTUN

JIncTbl U NEHTLI 13 0,35-0,5 0,5 0,5-0,8 0,5-0,8
Hep)KaBetoLLel cTanm
CTanb ToHKonMcToBas 0,35-0,8 0,5-0,8 0,5-0,8 1,0
OLMHKOBaHHas c
HenpepbIBHbIX MMHUIA
JINCTBI U3 TOHKONMMCTOBOM 0,35-0,5 0,5-0,8 0,8 1,0
cTanu, B TOM Yucne c
NOSIMMEPHBIM NMOKPbITUEM
JINCTbI U3 anoMUHKA 1 0,3 0,5-0,8 0,8 1,0
arntoMUHUEBLIX CNaBoB
J1eHTbl U3 antoMUHUS 1 0,25-0,3 0,3-0,8 0,8 1,0
arnoMUHUEBbIX CMNI1aBOB

6.19 B kayecTBE NOKPOBHOTO COS TENSIOM3OSALMOHHBIX KOHCTPYKLMIA AVAMETPOM M3onsummn 6onee
1600 MM 1 NNIOCKMX, PacrofioXeHHbIX B MOMELLEHWN C HearpecCUBHbLIMU U criaGoarpecCuBHbLIMU
cpefamu, 0NyCKaeTCs NPUMEHATb MeTannmMyeckmue nMCTbl U NeHTbl TonwyHow 0,7-0,8 mm, a ans
Tpybonposoaos AnameTpom msonsuum 6onee 600 go 1600 mm - 0,6 Mm.

6.20 JIUCTbl U NEHTLI U3 anoMUHNS Y anloMUHUEBBIX CMnasoB TonlwmHomn 0,25-0,3 MM pekomeHayeTcs
NPUMEHSTL roPUPOBAHHBIMMU.

6.21 LUTykaTypHbIN NOKPOBHbIV CIIOW TEMNOU30MMPOBAHHOM NMOBEPXHOCTM, PACTIONIOKEHHON B
NOMELLIEHUM, A0IDKEH OblTh OKMEeH TKaHbio. TOMLLMHY LUTYKaTYPHOrO MOKPLITUS MPU YKMaaKe Mo XXeCTKUM
UMW BOJIOKHUCTBLIM MaTtepurarnam B 3aBUCHMOCTYM OT AvaMeTpa U30MpyeMoro o6 bekTa pekoMeHayeTcst
npvHUMaTh no Tabmuue 17.

Tabnmua 17

Bua nsonsiymoHHoro H TornwyHa LWTYKaTypHOro NMoKpbITUS, MM



maTepuana (OCHoBaHuWe)

Bwa, nsonupyemoro o6bekta

TPYOONpOBOAbI HAPYXHLIM AVAMETPOM, MM obopyaosaHve

0o 133 Bkn. 159 n 6onee
XecTkue nsgenusa 10 15 20
BornokHucTble nsgenusi 15 15-20 20-25

6.22 [1Ina Tennon3onsaLMOHHbIX KOHCTPYKLUIA, NOABEPraloLLMXCA BO3AENCTBUIO arpeCCMBHBIX CPea,
crnegyer npegycMaTpyBaTh 3alyTy METaNIMYECKNX NMOKPbITUIA OT KOPPO3uK.

Mpu ncnonb3oBaHWM B kaYecTBE MOKPOBHOTO CIOsi CTanu TOHKOMMCTOBOW OLIMHKOBAHHOW TOMLWMHA
LIMHKOBOTO MOKPbITUS BbIGUPAETCS C Y4ETOM CTENEHM arpeCCUBHOMO BO3OENCTBUS cpeabl U
npegnonaraemoro cpoka cry0bl MOKPOBHOTO CI0si, HO HE MeHee 20 MKM.

Mpy NPUMEHEHUM B KAYECTBE NOKPOBHOTO CINOS MUCTOB U NEHT U3 artOMUHUS U anMtoMUHUEBBIX
CMNaBoB Y TEMIOM30SIALVOHHOIO Crosl B CTarnbHOWM HEOKPALLEHHOW CETKe UM NpuW YCTPOMCTBE Kapkaca
criegyeT NpeaycMaTpyBaTh YCTAHOBKY MOA NOKPOBHbIV CIO NPOKIIaaKv U3 pySIOHHOTO MaTtepuana unm
OKpacKy MOKPOBHOTO CIIOS U3HYTPU BUTYMHBLIM NaKOM.

6.23 Mo NOKPOBHbIN CIION U3 HEMETaNNIMYECKMX MaTepPUasioB B NOMELLEHUSIX XPaHEHUS 1
nepepaboTku NULLEBbIX NPOAYKTOB criedyeT NpeaycMaTpmBaTh YCTAHOBKY CETKW CTarnbHOW 13 NPOBOMOKK
AVamMeTpom He MeHee 1 MM C siueirikaMmu pa3mepom He 6ornee 12x12 mm.

6.24 KoHCTpyKLMS TENMOBOW M30MSALUM J0IDKHA UCKMoYaTh ee AedopMaLmio 1 cnonsaHne
Tennom3onsaLnoOHHOTO Cros B NpoLiecce akcnnyaTauum. B coctase TENNOM30NALUMOHHBIX KOHCTPYKL A
obopynoBaHusa 1 TpybonpoBOAOB criegyeT NpeAycMaTprBaTh OMNOPHbIE 3MIEMEHTLI U pasrpyxatoLme
YCTPONCTBa, 06ecneynBaoLLye MEXaHNYECKYHO MPOYHOCTL 1 SKCNIyaTalMOHHY0 HaOEeXHOCTb
KOHCTPYKLIMIA.

Ha BepTuKanbHbIX y4acTkax Tpy6onpoBoAoB U 060pynoBaHNs ONOPHbIE KOHCTPYKLMK crieayeT
npegycmaTpuBath Yepes kaxable 3-4 M Mo BbicoTe.

6.25 B KOHCTpYKLMSAX Tennosow n3onaumnm obopyaosaHunsa n TpybonpoBoAoB ¢ OTpuLaTenbHbIMU
Temnepatypamu BELLECTB He crieyeT NPUMEHATb MeTanIMYeckne KpenexHble AeTanu, Npoxoasiume
Yyepes BCIO TOSLLMHY TENSIOM30MALMOHHOIO criosi. KpenexHble AeTanu unv ux yactu cregyet
npegycMaTpuBaTh U3 MaTepyaroB C TENMonpoBOoAHOCTLIO He 6onee 0,23 BT/(m-°C).

[epeBsHHbIE KpenexHble AeTany AomkHbl ObITb 06paboTaHbl aHTUNMMPEHOM U @aHTUCENTUYECKUM
COCTaBOM.

OneMeHTbl KpeneHusl, N3roToBIIEHHbIE U3 YINEePOANCTO CTanu, AOKHbI UMETb aHTUKOPPO3MIAHOE
MOKpbITHE.

6.26 Pa3melLeHVe KpenexHbIX AeTarnei Ha 30rMpyembiX NOBEPXHOCTSIX CrieayeT NpuHMmaTh B
cooTtBeTcTBUM ¢ TOCT 17314.

6.27 Oetanu, npegycMaTtpmBaemble ANs KPEMNMEHWS TENNOU30MNSLMOHHON KOHCTPYKLMK Ha
NOBEPXHOCTM C OTpULLaTENbHBIMU TEMMNEPaTYPaMm, JOMKHbI UMETb aHTUKOPPO3UOHHOE MOKPbITUE I
M3roTaBMMBaThLCS U3 KOPPO3UOHHO-CTOMKMX MaTepuaros.

KpenexHble aetanu, conprkacaroLmecs ¢ U30nMpyemMon NoBEpXHOCTbI0, crieayeT npeaycmaTpuBaTth:
NS NoBEePXHOCTeN ¢ TeMnepatypow oT MuHyc 40 Ao 400 °C - u3 yrnepoamcTon ctamu;

AN noBepxHocTen ¢ TemnepaTypoii Boiwue 400 1 Huke MuHyc 40 °C - 13 TOro e matepuana, 4To u
n3onnpyemas moBepXHOCTb.

OnemMeHTbI KpenneHus TENoU3oNnsALMOHHOMO U NMOKPOBHOMO CIOEB TEMOM30SIALNOHHBIX KOHCTPYKLLMIA
o6opynosaHus 1 Tpy6ONpPOBOAOB, PACMONOXEHHbLIX HA OTKPLITOM BO34yXe B pafioHax C pacyeTHoOM
TemMnepaTypoi OKpYXaroLLEro Bosayxa Huxe MuHyc 40 °C, crieqyeT NpUMeHsTb U3 NIerMpoBaHHOi cTanm
UM anioMUHKS.
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6.28 KoHCTpYKLMSA MOKPOBHOTO CIIOS TEMMOBOW M30MALUM JOMKHA A0MYCKaTb BO3MOXHOCTb
KOMMeHcaL M TeMnepaTypHbIX AedopMaLinii M30nMpyemMoro 06bekTa 1 Tenion3onsLYoHHOMN
KOHCTPYKLIMN.

TemnepaTypHble LBbI B 3aLLMTHbBIX MOKPLITUAX FOPU3OHTarbHBLIX TPy60NpoBoaoB crieqyet
npegycmaTpuBaTh Y KOMNEHCaToOPOB, OMOp M NOBOPOTOB, a Ha BEpTHKarbHbIX TpybonpoBoaax - B MecTax
YCTaHOBKM OMOPHbIX KOHCTPYKLIWIA.

Mpu usonaumm xecTkMMm hopMOBaHHLIMU U3AENUAMU CriedyeT NpeaycMaTpyBaTb BCTaBKM U3
BOMOKHUCTBIX MaTepuaroB B MECTaX yCTPONCTBA TEMNEPaTYpPHbIX LUBOB.

6.29 BbiGop maTepuana Ans NOKPOBHOIO CIos TEMMOM3ONSALIMOHHBIX KOHCTPYKLMIA 060pyaoBaHus 1
Tpy6OnNpoBOLOB, PACMONOXEHHbIX HA OTKPLITOM BO3AyXe B palioHax C pacyeTHO TemnepaTypoit
oKpy»atoLLiero Bozayxa MUHyc 40 °C 1 Hike, CreayeT NPOU3BOANTL C YHETOM TeMNEPaTYpHbIX NPeAerios
NPUMEHEHUS1 MaTepUarnos Mo Ae/CTBYOLLWMM HOPMATUBHbLIM JOKYMEHTaM.

6.30. KOHCTpYKL 1St KpenneHnsi MOKPOBHOIO CIIosi TEMOBOW U30msiuum 060pyaoBaHns 1
Tpy6onpoBOAOB € OTpULaTENbHBIMM TEMMEPaTypamMu BELLECTB AOMKHA UCKMoYaTb BO3MOXHOCTb
noBpeaeHNs Napon3onsLMOHHOTO Cros B NpoLiecce aKcnyaTauum.

6.31 ina obopynosaHms 1 TpybonpoBOAOB C OTpULLATENbHBIMM TEMMepaTypamMu Npy NpUMEHeHNN
NapoV30rALMOHHOIO COst M3 PYMOHHbIX MaTepuanos 6e3 CnroLHON Hakneviku crieayeT
npegycmaTpuBaTh repMeTM3aLuio LWBOB Napoun3onsiLIMOHHOTO CIIOS; NpY TemnepaTtype M3ormpyemon
NMoBepXHOCTM Hxe MuHyc 60 °C criegyeT Takxe npegycMaTpuBaTh repmMeTM3aLmio LLBOB MOKPOBHOMO
Crosi repMeTVIKaMy UM NIEHOYHBIMU KMEALLWMMUCA MaTepuanami.

6.32 ins 6eckaHanbHOM Npoknagky TpybonpoBoaoB TEMMOBLIX CETEN B CYXMX FPYHTax BO3MOXHO
NPUMEHEHME U30MSAL UM U3 LITYYHbIX (POPMOBaHHBIX U34ennin (CKOPIYMbl, CErMEHTbI) U3 NeHononnypeTaHa
11 nosmmepbeToHa C BOAOHENPOHMLIGEMbIM NMOKPOBHBIM CIIOEM, NMPU 3TOM TEMMOU30MSILMOHHbIE
nsgenus cnepyer yknagabiBaTb HAa BOJOCTONKUX M TEMMNEPaTYPOCTONKUX MacTUKaX UK KIesix.

MpunoxeHune A (o6sa3atenbHoe). Nepe4yeHb HOPpMaTUBHbIX
AOKYMEHTOB, Ha KOTOpPble UMEIOTCS CCbIJNIKU B TEKCTe

MpunoxeHve A
(o6sasarensHoe)

CIM 60.13330.2012* "CHwIM 41-01-2003 OTONneHWe, BEHTUNALMS U KOHAMLWOHUpOBaHME"

* B HacTosLee BpeMsi ouLmanbHas uHopmaums o6 onyGnmkoBaHum OTCyTCTBYeT. - MpuMedarve
M3roToBUTENs 6a3bl AaHHbIX.

CIM124.13330.2012 "CHul1 41-02-2003 Tennosbie ceTn"

[OCT P 52246-2004 lNMpokaT NMCTOBOMN ropsivyeOLIMHKOBAHHbIN. TexH14eckue ycroBus
[OCT 618-73* ®orbra anoMvH1MeBast 4515 TEXHUYECKMX Lienei. TeXHUYeckue ycroBus
[OCT 4640-93* Bata MuHeparnbHas. TexHuyeckme ycrnosus

* Ha Tepputopun Poccuiickoin depepaumm 4okyMeHT He aencteyeT. OencteyeT [OCT 4640-2011. -
MpumeyaHve narotoButens 6asbl AaHHbIX.

[OCT 9438-85 lNneHka NonMBUHUNGYTMparbHas knesiwas. TexHUYeckme ycrnosus

[OCT 10296-79 N3on. TexHu4eckue ycrnosus

[OCT 10354-82 NneHka nonmaTuneHoBas. TeXHUYeCcKne ycrosmsi

[OCT 10923-93* Py6epoua. TexHn4eckue ycrnosus

[OCT 14918-80* CTanb TOHKONMCTOBAs OLMHKOBaHHAs C HEMPEPbIBHBIX NUHUIA. TeXHUYEeCKMe yCrioBn

[OCT 17314-81 YcTpoiicTBa A1 KpenneHns TensoBo 130MaL MM CTanbHbIX COCYA0B M annapatos.
KoHcTpykums v pa3mepbl. TexHnieckue TpeboBaHus

[OCT 25100-95 MpyHTLI. Knaccudmkauums

[OCT 25951-83 lNnieHka NonmaTuneHoBas TepMOycafoyHas. TEXHUYECKME YCIoBUS

FOCT 30244-94 MaTtepuarbl U n3genusi ctpomtenbHble. MeToabl UCNbITaHW HA BO3ropaeMoCTb
(roptoyecTb)
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[OCT 30732-2006 Tpybbl 1 hacoHHbIE M3aenus cTanbHbIe C TENMOBOW n3onaunen n3
neHononnypeTaHa ¢ 3almTHoOM 060novKkom. TexHu4eckue ycrosus

[OCT 31309-2005 MaTepuarsl CTpouTenbHblE TENON30NALNOHHbBIE Ha OCHOBE MMHEParibHbIX
BOJIOKOH. O6LLmMe TEXHUYECKME YCroBUs

MpunoxeHune b (cnpaBo4Hoe). PacueTHble TeXHU4YEeCKne
XapaKTeEPUCTUKU TENNOUIONSALMOHHbLIX MaTepMarnoB 1

n3genun

MpunoxeHve b
(cnpaBo4Hoe)

Tabrnmua B.1

Matepuan, usgenve CpepnHsis TennonpoBogHOCTb Temnepatypa Ipynna
NNOTHOCTb B || TENMOMU30SISILMOHHOTO npumeHeHui, °C || roptodecTu
KOHCTPYKLWYW, || MaTepuana B KOHCTPYKL MK
Kr/m3 Ao » BT/(M-°C) ans
noBepxHOCTEN C
Temnepatypon, °C
20 v BblLe 19u
HKE
Matbl 0 0,041+0,00022 0,041- OT muHyc 180 go || Heroptouve
MUHeparoBaTHble : 0,032 450 ansa maros,
NPOLUMBHbIE " Ha TKaHW, ceTke,
xorcTe u3
CTEKIIOBOJIOKHA;
no 700 - Ha
MeTanmyeckomn
ceTke
100 0,045+0,00021 0,044-
0,035
f’m
125 0,048-
0,049+0,0002 £,y 0037
MnmTbl 65 0,039- || OT muHyc 60 go || To xe
TEennon3onsLOHHbIE 0,04+0,00029 £, 0,03 400
13 MUHeparnbHON BaTbl
Ha CUHTETUYECKOM
CBA3yOLIEM
95 0,043+0,00022 0,042-
: 0,031
m
120 0,044+0,00021 0,043- [[OT muHyc 180 go || "
0,032 400
f’m
180 0,051-
0,052+0,0002 £,y 0.038
MonyunrmHapsl n 50 A naen nnnna « 110,039- || OT MuHyc 180 po || "
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LUrMHAPbI
MUHeparioBaTHble

Martbl 1 BaTa u3s
CynepTOHKOro
6a3ansLToBOro BOOKHa
6e3 cBsA3ytoLLero

WHyp
TENnnou3onsiLMOHHbIN
13 MUHepanbHoW BaTbl

LWHyp acbecToBbIN

MaTbl U3 CTEKNSHHOIO
LUTaNenNbHOro BOSIOKHA
Ha CUHTETUYECKOM
CBSI3YHOLLEM

Matbl npowvBHbIE 13
CTEKMSAHHOro
LUTanesibHOro BOMokHa
Ha CMHTETUYEeCKOM
CBA3yIOLLEM

Martbl v Bata 13
CYNEPTOHKOro
CTEKMAHHOTO BOJIOKHA
6e3 cBA3yIoLLEro

TennounsonsiyMoHHbIe
ns3aennsa U3 NeHoCTeKn
a

ApmoneHo6eToH

[MNecok nepnuToBbIN,
BCMYYEHHbIA, MENKun

80

100

150

200

80

200

100-160

50

70

50

70

130

200-300

110

150

U,U4TU,UUUUL b

0,044+0,00022
i

m

0,049+0,00021

im

0,05+0,0002 ¢,

0,053+0,00019

im

0,032+0,00019
i

m

0,056+0,00019

im

0,093+0,00019
i

m

0,04+0,0003 £,

0,042+0,00028
i

m

0,04+0,0002 2,

0,033+0,00014

tm

0,05+0,0002 £y,

0,055+0,0002 £,y

0,052+0,00012

im

0,055+0,00012

0,029

0,043-
0,032

0,048-
0,036

0,049-
0,035

0,052-
0,038

0,031-
0,24

0,055-
0,04

0,039-
0,029

0,041-
0,03

0,037-
0,03

0,032-
0,024

0,05-
0,038

0,055

0,051-
0,038

0,054-

nnNnAa

400

OT MuHyc 180 go
600

Ot muHyc 180 go
600

OT 20 no 220

OT MuHyc 60 go
180

OT MuHyc 60 go
300

OT1 muHyc 180 go
400

OT MuHyc 150 go
350

OT MuHyc 60 go
300

OT muHyc 180 go
875

HI-r1

M

Heroptoune

Heroptoune

To xe




£ (VAL
m
225 0,058+0,00012 0,057-
: 0,042
m
TennounsonsiunoHHble | 30 0,033+0,00018 0,032- OT muHyc 180 po || F3-'4
nsnenusa ns : 0,024 70
neHonormcTMpona "
50 0,036+0,00018 0,035-
: 0,026
m
100 0,041+0,00018 0,04-
p 0,03
m
TennousonsunoHHble || 40 0,030+0,00015 0,029- OT muHyc 180 po || F2-4
n3genvs u3 : 0,024 130
neHononuypeTaHa "
50 0,032+0,00015 0,031-
: 0,025
m
70 0,037+0,00015 0,036-
P 0,027
m
MeHononmmepmmHepan || 200-250 0,047+0,0002 £,, 0,047 1051'0M1/|Hyc 60 po ||
TennounsonsunoHHble |[ 60-80 0,034+0,0002 £, 0,033 OT muHyc 60 o || M1-I'3
nsgenus n3 125
BCMEHEHHOro Kayuyka
TennounsonsiunoHHble || 50 0,035+0,00018 0,033 OT muHyc 70 go  ||F3-T4
n3genusa ns : 70
neHononMaTuneHa m
Mpumevanns
1 CpegHsas TemnepaTypa TennonsonsauuoHHoro cros, °C:
ty = (g +40)/ 2 - Ha OTKPLITOM BO3AyXE B NETHEE BPEMS, B MOMELLEHNM, B KaHanax, TOHHersIX,
TEXHUYECKUX NOANONbsX, Ha Yepaakax U B rnoasanax 3gaHui;
£y = &5/ 2 - Ha OTKPLITOM BO3AYXeE, BO3AYXe B 3UMHEE BpeMS, e £, - TEMNepaTypa cpefbl BHyTpU
nsonupyemoro obopyaoBaHusi (Tpy6onposozaa).
2 BorbLuee 3HaueHne pacyeTHOM TENMoNpoBOAHOCTM TEMIOU3ONSALMOHHOTO MaTepuana B
KOHCTPYKLIMM AN151 NOBEPXHOCTEN ¢ TeMnepatypoit 19 °C 1 HKe OTHOCUTCS K TeMnepaType
N30MMpyemoii NoBepxHOCTM OT MuHYC 60 Ao 19 °C, MeHbLLee - kK Temnepatype MuHyc 61 °C 1 Huxe.

MpunoxeHune B (pekomeHayemoe). MeTtoabl pacyeTa
TensioBown usonsauum obopynoBaHuAa n TpyoonposoaoB



MpunoxeHve B
(pekomeHgyemoe)

B.1 PacyeTHble ¢hopmyrnbl cTauMoHapHoOW Tennonepeaayy B TeNNOU30NALMOHHbIX KOHCTPYKLIMAX
MoBEpXHOCTHAs MMOTHOCTL TENMOBOrO MOTOKa Yepe3 MIoCcKUe NOBEPXHOCTU PaCCUUTLIBAETCS MO
dopmynam:
OAHOCIIOMHAs Nriockas cTeHka

Iy ~iy
Ry * Ry TR + By

E:

aF = (B.1)

MHOrOCIIO/Has NIiockas CTeHKa U3 # CIoeB

~ty

n
R +R_+SR +R
BH LQCT E 1 H . (BZ)

9F =

JInHenHasi NNOTHOCTL TEMSIOBOrO NOTOKA vyepes umnuHapudeckme NnoBepxHOCTU pacCyYUTbiBaeTcAa no
dopmynam:

OQHOCIOMHasA UMMMHApUYEecKas CTeHka

by ~ Iy

T S
Ry + Riz + Ry + Ry

(B.3)

MHOrOC0MHast uunmHgpuyeckas CTeHka n3 »# Croes

fp ~fy

e I pl  wpl, pL
RBH+RCT+§R!' +RH; (B.4)

e ¢ g - NOBEPXHOCTHAs NIIOTHOCTb TEMMOBOrO MNOTOKA Yepe3 MIOCKYH TENMON3OMNALMOHHYHO
KOHCTpyKLMio, BT/MZ;

i - Temnepatypa cpefbl BHyTpu nsonmpyemoro obbekTa, °C;

¢, - Temnepartypa okpyxatoLlen cpefsbl, °C;

R, - CONpOTVBrEHe TenmnooTaaqe Ha BHyTPEHHEN NMOBEPXHOCTU CTEHKU U30SIMPYEMOro 06 beKTa, M
2.°C/Br;

Ry - TO e, Ha Hapy»HOI NOBEPXHOCTH Tenrnonsonsuum, M2 -°C/BT;
Rar - TEPMUYECKOE COMPOTUBIIEHUE CTEHKU M30MMpyemoro obbekTa, M2 -°C/BT;
Ry - TO Xe, Nrockoro criost usonsumm, m2-°C/BT;

n
> B - nonHoe TepMUYEeCKoe CONPOTUBIIEHNE # -~CIIOMHOM MITOCKON M30NALMK;
=1

R; - Tepmuyeckoe conpoTusrieHue i -ro criost, M2 -°C/Br;

¢ - NMHeNHas NIOTHOCTb TEMOBOrO MOTOKAa Yepes LIUIMHAPUYECKYHO TEMON30NALIVOHHYI0
KOHCTpyKLMto, BT/M;

RBLH - JIMHENHOE TEPMMYECKOE COMPOTUBIEHME TENNOOTAAYE BHYTPEHHEN CTEHKM N30NIMPYEMOro
obbekTa, M-°C/BT;

R;{r‘ - TO e, Hapy»How nsonsyum, m-°C/BT;

L . .
R - NMHEHOE TepMUYECKOe COMPOTMBIIEHNE LIMMMHAPUHECKON CTEHKN U3OMMPYEMOro 06beKTa,
CT
m-°C/BT;



L
Ry, - TO Xe, LUNMHAPUYEcKoro crios nsonsauum, m-°C/BT;

n
L . T o

2. F{" - nonHoe nuHeiiHoe TepMNYECKOe CONPOTUBNEHME # -CIOMHON LIUMMHAPUYECKON U30NALN;

i=1

L . .
R{" - NMHelHOe TepMuYecKoe COoMpOTMBIIEHME i -ro cros, M-°C/BT.

B ypasHeHusix (B.1)-(B.4) conpoTUBREHUst TENNooTAadve U TEPMUYECKME COMPOTUBIIEHUS CTEHOK
onpeaenstoTcs no dopMynam:

1 1 3 B
RBH=_;RH=_;RK}= m;RCT= CT,R1=_!, (B.5)
C‘fB}( a}( am cM(ZT 1
1 I 1 1 dF
Ry = Ry = . REL - o 2 B.6
EH ?Cdg;r(ceBH’ H ?&I‘}I(BO!H ’ H3 2‘?{}\[‘3 d:(T il ( . )
1 45T 1 dl
R = oo R = (B7)
2T hor dir 2mHy dpn

T0E G gy, Gy - KOIDMLIMEHTBI TENMOOTAAYM BHYTPEHHEN MOBEPXHOCTU CTEHKM M30MMPYeMOro oGbekTa u

HapY)XHOW MOBEPXHOCTU M3onaumMmn, Bt/(m2-°C);

Aeps Mg, Ay - KOIGAMLMEHTBI TEMMONPOBOAHOCTM COOTBETCTBEHHO MaTepuara CTeHKM
1301mMpyemoro o6 bekTa 0gHOCONHON U30NALMK, U30NALMK i -ro Cros # -CNONHOW n3onaumu, Bt/(m-°C);

Bur, B3z, O; - TONWMHA COOTBETCTBEHHO CTEHKM U30NMPYEMOro 06 beKTa, OAHOCTIONHON U3ONALMM § -
o Criosi # -CrNOVIHOW U30MALUN, M;

dCT

o, dy - BHYTPEHHWUA N HAPYXHBIN ANaMETPbI CTEHKM U30MMPYEMOro 06beKTa, M;

dff‘ - HApYXHbI AnameTp u3onsauum, m;

dy . diy - HAPYXHBIN N BHYTPEHHUI AMAMETPbI i -rO CIIOst # -CTIONHON M3ONALMU, M.
PacnpeneneHue TemnepaTyp B MHOTOCTOWHOW M30MSALIMM pacCyMTbIBAETCS Mo opMynam:

TemnepaTypbl Ha BHYTPEHHEN W HAPY>KHOWM NOBEPXHOCTAX CTEHKM U30NMPYEMOro o6 beKTa Nnockom

opMbI:
ég-}r( =iy _qFRBH; z:(T = *";;( _QFRCT; (B.8)

TemnepaTypa £’ Ha HapyHOMN NOBEPXHOCTM NEPBOTO CrIOst U3ONAILIUK, Ha PaHMLLE NEPBOIO U BTOPOTO
croes

H _ ,CT .
i =ty —qFRp; (8.9)
1 fanee, HaunHas co BTOPOro Cros, Ha rpaHuuax (i-1)-ro u i -ro cnoes
H _ H _ )
5 =iy —qrRy; (B.10)
TemnepaTypa Ha Hapy)XHOW NMOBEPXHOCTY i -CIIOs1 # -~CMOMHOW CTEHKM:

g =ty tapfRy. (B.11)

PacnpeneneHue Temneparyp B LUMMHAPUYECKMX MHOTOCIIONHBIX U3O0MALMOHHBIX KOHCTPYKLMSX
paccuuTbIBaETCA Mo hopmynam:

L. _ L.
thn =t —qrRey bt ~ i —arRe (B.12)

BH?

&= - g RE (B.13)



=y -kl (B.14)

4=ty -qrRq. (B.15)

3Ha4yeHnst NOBEPXHOCTHOW ¥ NIMHENHOM NIIOTHOCTU TENMOBbLIX NOTOKOB, BXOAALLMX B hopMynbl (B.8)-
(B.15), onpenensitotcs no (B.1)-(B.4), a Tepmudeckune conpotuenenus - no (B.5)-(B.7).

[Mpun pacyeTe MHOrOCMONHbBIX KOHCTPYKLKIA No dopmynam (B.2), (B.4) Heobxoanmo 3HaTb
KO3MLIMEHTBI TENIONPOBOAHOCTU M3OMALMOHHBIX CroeB. [oCKOmMbKY OHU 3aBUCAT OT TemnepaTypbl
[AOM¥HbI ObITb U3BECTHBLI CPEAHNE TEMMEPaTYPbI K&KO0rO Crosl, ANA OnpeaerieHns KOTopbix Heobxoanmo
3HaTb TemnepaTypbl Ha rpaHuLax croes. [ins ux pacyeTa UCMonb3yeTcs METoZ NocneaoBaTerbHbIX
NpUBMKEHWA, NPeaycMaTpUBaIOLLMIA MPOBEAEHNE HECKOIbKMX pacHeTHbIX onepaLuii.

Ha nepsom aTane Ans BCex COeB CpeaHss TeMnepartypa U3onsaumm NpuHUMaeTcs paBHOi
nornycymMmme TemnepaTyp BHyTPEHHe 1 Hapy»HOW cpeabl, Npu 3TON TemnepaType onpeaensercs

TENnonpoBOAHOCTL BCEX TEMMOM3OMALMOHHbLIX CMoeB. 3aTeM, no (2), (4) onpedensioT 3Ha4eHns ¢ g Unn

¢ nno (B.8)-(B.11) ana nnockon un no (B.12)~(B.15) LnnMHApU4ECcKon CTEHOK pacCHUTbIBaOT
TemnepaTtypbl Ha rpaHunLiax Cioes 1 CpeHMe TemnepaTtypbl KaXgoro Crios.

Ha BTOpOoM 3aTane no HanaeHHbIM Ha NepBOM aTane CPeAHUM TeMnepaTypamM Croes BHOBb
onpeaensioT TENMONpPOBOAHOCTL BCEX CIIOEB, 3aTeM HaxoAAT NIIOTHOCTU MOTOKOB TeMsia U CHOBa
paccunTLIBAOT NOCIOHbLIE TEMMepaTyphl, U Tak fanee Ao Tpebyemoi To4HocTH pacyeTa. Hanpuvep, oo
Tex nop, noka nocrionHble TemnepaTypbl Ha & -M 1 (& —1)-m ware 6yayT oTnMyaTbecs He 6onee Yem Ha
5%. B npakTudeckunx pacyertax Ans 3Ton Lenn Heobxoanmo nposefeHne He 6onee 3-4 pacyeTHbIX
onepawmn.

B.2 PacuyeT TennoBow nsonsuumn obopyaoBaHus u TpyoonpoBoaoB

B npakTuyeckunx pacyetax TennoBoun N3onsumnm NpuHMMaeTcs psg AonyLweHWn, NO3BONSIOLLMX
ncnonb3oBaTtb YNpoLweHHble pacyYeTHble (bOpMyJ'IbI.

ConpoTuBreHve TeNnooTAaye oT BHyTPEHHEN Cpeabl K BHYTPEHHEN NOBEPXHOCTU CTEHKM
130Mpyemoro o6 bekTa AN XMOKUX 1 razoobpasHbiX Cpeq ABNSeTCcs NpeHebpexvMo MarnbiM B
CpaBHEHUN C TEPMUYECKMM COMPOTMBIEHNEM TEMION3ONSALIMOHHOTO CIIOA U B NPaKTUHYECKUX pacyeTax
MOXET He YYNTbIBaTbCS.

TennonpoBOAHOCTb CTEHOK M30MMPyemMoro oGopyp,OBava n prﬁOﬂpOBOﬂ,OB, N3roTOBJIEHHbIX U3
MeTanna, B AeCATKM pas npeBbIWaeT TennonpoBoaAHOCTb N30nAlnun, N03ToOMy TEPMUYECKUM
COMPOTUBIIEHNEM CTEHKM TaKXe MOXHO NpeHebpeyb 6e3 3aMETHOIO CHXKEHMSI TOYHOCTU pacyeTa.

(e} YY4ETOM yKa3aHHbIX AOMYLLUEHUI B NMPaKTUYECKUX pacyeTax Ans onpegeneHns TenroBoro notToka
Yyepes n3onnpoBaHHble CTEHKU pr6OI'IpOBO,CI,OB n 060py,D,OBaHVIF| ncnonb3yTca crnegyowme (*DpMyJ'IbIZ

[OJ151 NIOCKMX MOBEPXHOCTEN U LIUIMHAPUYECKUX AMameTpom Gornee 2 M

_ ke K
Zhit R, (B.16)

Ans Tpy6onpoBoAoB AMaMeTpoM MeHee 2 M

_ G m X
L R
R (B.17)

e X - KoaddMLUMEHT AOMOMHUTENbHBIX MOTEPb, YYUTLIBAIOLLMIA TENONOTEPU Yepes TENMONpPOBOAHbIE
BKITIOYEHUS B TEMMON3ONALMOHHBLIX KOHCTPYKLIMAX, 06YCMOBIEHHBIX HAMMYMEM B HVX KPENeXHbIX AeTanei
n onop (Tabnuua B.1).

Tabnumua B.1- 3HaueHust koadhdmMeHTa [ONONMHUTENBHBLIX NOTEPL AN Tpy6onpoBoaoB

Tvn nsormpyemoro obbekTa KoadpdpmueHt &

Tpy6onpoBoabl Ha OTKPLITOM BO3AyXe, B HEMPOXOAHbIX KaHanax, TOHHEMNAX
1 NOMELLEHNSIX:




a) cTanbHble Ha NOABWKHbLIX OMOPaX, YCMOBHLIM MPOXOAOM, MM:

no 150 1,2
150 n Gonee 1,15
6) cTanbHble Ha NOABECHbIX ONopax 1,05
B) HemMeTanmM4yeckme Ha NoABWXHBIX 1 MOABECHbLIX Oropax 1,7
TpybonpoBoabl 6eckaHanbHoO NPoKnagku 1,15

Tepmuyeckoe CONPOTUBIIEHNE CIOEB TEMIOBON U30MALIMM 1 CONPOTUBIIEHNE BHELLHEN TennooTaaye B
(B.16), (B.17) onpenensetca no dopmynam (B.5), (B.6), B KOTOPbIX TENIONPOBOAHOCTbL U30MALMK
NpYHUMaETCS MO NpUIoXeHuo b, a KoaddMLUMEHT TennooTAa4m Ha NOBEPXHOCTM U3oNALMK - No Tabnuue
B.2.

Tabnumua B.2 - 3HaueHns koaddmumeHTa Tennootaaum o, Br/(m2-°C)

M3onmpoBaHHbIN 06bEKT B 3akpbiTOM nomeLleHum Ha oTkpbIiTOM BO3ayXE
npu ckopocTu BeTpa3,
m/c
[MoKpbITMSA ¢ HU3KUM || MokpbITUS C
koadpmymeHTom BbICOKUM
vanyueHms] KoahdmuneHToM
n3nyyeHus 2
5 10 15
[opy3oHTanbHble 7 10 20 26 35
Tpybonposoabl
BepTukanbHble 8 12 26 35 52
Tpy6onposofbl,
obopynoBaHue, nrnockasi
CTeHKa

1 K HUM OTHOCSITCS MOKPLITWS U3 OLMHKOBAHHOWM CTar, NIMCTOB artOMUHUEBLIX CIaBoB U
arntoMUHUSI C OKCUAHOW NIEHKON.

2 K HMM OTHOCATCSA LUTYKaTYypKU, aC6ECTOLLEMEHTHbIE MOKPLITYS, CTEKIMOMNIACTUKA, PasfiniHble
OKpacku (Kpome Kpacku C aroMUHUEBO Ny4poi).

3 Mpu OTCYTCTBUM CBEAEHMIN O CKOPOCTM BETPA NPUHUMAKOT 3HAYEHUS, COOTBETCTBYHOLLME
ckopocTu 10 m/c.

Mpn pacyeTe Tennosomn n3onaumnmn 06beKTOB, pacnosfioXeHHbIX MOA 3eMIeN, yYUTbIBAeTCH X
TennoBoe B3anMoAeNCTBNE C MaCCMBOM OKpY>KatoLLero rpyHTa.

MNOTHOCTB TENSIOBOro MOTOKA Yepes TENSOU3ONALIMOHHbIE KOHCTPYKLIUN, TPaHNYaLLme C rPyHTOM,
onpegensietcs no copmyram (B.1)-(B.4), B KOTOpbIX TEPMUYECKNE CONPOTUBIIEHNS BHELLHEN

Tennootaavye RH n R£ 3aMEHAKTCA TepMUYECKUM CONPOTUBIIEHNEM TPYHTA.



B o6wem crny4yae TepMnyecKkoe CornpoTuBrieHne rpyHTa 3aBucuT ot KOHq)MWpauMM N pacnonoXxeHua
n3onmpyemoro obbekTa B Maccuse rPyHTa, ero Temnepartypbl U TenI0NPOBOAHOCTU, YTO BNNAET Ha
pacnpeneneHue Temnepatyp 1 TensioBbiX NOTOKOB B TENJIOU30JIALMOHHOM Crloe.

B MHXEHEpHbIX pacyeTax NpuHUMaeTCs 4onyLueHre 06 OAHOMEPHOCTY TEMMEePaTypPHOro Mosist B
TENnrom3osALNOHHOM Crioe, YTO NO3BOSIAET C AOCTATOYHOM ANS NPAKTUKN TOYHOCTBIO UCMOMNb30BaTh
dopmynbl (B.5)-(B.7) Anst pacyeTa TepMUYECKOro COMPOTUBIIEHWS! MIIOCKUX U LIUMMHAPUYECKUX
Tennon3oNALMOHHBIX KOHCTPYKLUMA NOA3EMHbLIX 0O HEKTOB.

B.2.1 PacyeT TONwWwMHbLI TeNOBON U30NALMU NO HOPMUPOBAHHON NTOTHOCTU TEMJIOBOrO NOTOKa

PacyeT TOMWMHBI TENOBOIA U3ONALIMM MO HOPMUPOBAHHON NIIOTHOCTU TENOBOMO NOTOKA - ¢ §, g}
AN OQHOCMONMHBIX KOHCTPYKLIUIA BbINOSHAETCS MO CreayowmmM dopmynam.

[nsi NAOCKMX Y LUNMHAPUYECKUX NMOBEPXHOCTEN C AUAaMETPOM 2 M U 6onee ncnonb3yertca (bopmyna

61{3 ='}\K3

oo t) |, ©.18)
q9F

Tabnuua B.3 - Op1MeHTUPOBOYHLIE 3HAYEHUS R,{, M-°C/BT

YCnoBHbIN BHyTpu nomeLLeHun Ha oTkpbiTOM BO3ayxe
avamertp
Tpybbl, MM

[na nosepxHocTew ¢ [ina noBepxHocTel ¢

MarbIM Ko3(PdmMLMEHTOM BbICOKMM KO3hpmLIEHTOM

N3nyveHns N3ny4eHns

npu Temneparype 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
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

Mpymevanuns

1 [Ins npOMEXKYTOYHbIX 3HAYEHWUIN AMaMETPOB 1 TeMNePaTypbl BENNYMHA R}f onpegenseTcs
MHTEepnonsiymen.

2 [ins Temnepatypbl TennoHocutens Hwke 100 °C npuHUMatoTca faHHble, cooTBeTCcTBYoWwme 100
°C.

[nst O4HOCTONHbBIX LUNMHAPUYECKUX NOBEPXHOCTEN ANaMeETPOM MeHee 2 M ncnonb3yetca q)opmyna

In B =2z,
gL

5§11@2—RL]_ (8.19)

KoachbdmumeHT AononHMTENbHBIX TEMMOBLIX NOTEPb X Yepe3 onopbl TPy6onpoBOAOB B pacyeTe
TOJLLUMHBI TENOBOW U30MALMM MO HOPMaTUBHOW MIIOTHOCTY TEMIIOBOTO NOTOKA NMPUHUMAETCS PaBHbIM 1.

dt + 28
Mpw pacueTe no dopmyne (B.19) npeasapuTensHo onpeaensioT BenmunHy In B, me B = %
H

MpnbnmkeHHbIe 3HaYeHUs R,f npuHMMatoTcs no Tabnuue B.3.
3aTeM HaxoasT BEMMYMHY £ 1 onpeaensiioT TpebyemMyto TOnNLWWHY usonsumm no dopmMyne

_dg (B-1)
2

£ (B.20)

[Ansi ABYXCIOWHbIX TENSION30MALNOHHBIX KOHCTPYKLMIA pacyeT TONWUHbBI CIIOEB MO HOPMUPOBAHHOMN
NNOTHOCTW TENJIOBOro NOTOKa Npon3BoanTcA B cne,qyromel?l nocnegoBaTesibHOCTU.

B cnyuae, koraa MakcMmansHas TemnepaTtypa NpuMeHeHNst O4HOTO U3 BbIGPaHHbIX
TENmnon3onALNOHHbIX MaTeprarnoB Hipke TeMnepaTypbl CTEHKM U30MMPyeMoro o6 bekTa B ABYXCIOWHBIX
TENnmMon30IALMNOHHbIX KOHCTPYKLIMSIX B Ka4ecTBe NepBoro Crosi Ha M3orMpyemyto NoBepXHOCTb
ycTaHaBfMBaeTCsl Matepuan ¢ 6oree BbICOKOW JOMYyCTUMON TemMnepaTypon MPUMEHEHUS.

TonwpHa nepBoro Criosi onpeaenseTcs U3 ycroBsus, 4TOGbI TeMnepartypa Mexagy oboumm criosimm i,
iy He npeBbllwana MaKcumarbHON Temnepartypbl NpUMeHeHNAa OCHOBHOIO N30SIALMOHHOIoO MaTtepuana.

[nsi NMocKoii CTEHKM W LMIMMHAPUYECKUX OB BEKTOB C AMaMeTpoM 2 M 1 Goree AN pacyeTa TOMNWMHbI
NepBoro Cros NpUMeHsieTcs hopmyna



(£ ~42)
= Pt | —— (8.21)

qF

b

[na BTOpOro crost npumeHsieTcs opmyna (B.18), B KOTOPYo BMECTO 3HaYeHus f, noacTasnsercs
f,2.

Mpu pacyeTe LUMNMHAPUYECKNX OB BEKTOB C AMAMETPOM MEHee 2 M - aHarlorMYHO OAHOCIONHOW
KOHCTPYKLIMM MO ypaBHEHMIO

{ts ~f1,2)
In By = 2wy | ——=|, (B.22)
gL
det + 2801
B KOTOpPOM £y = T onpeaensioT BeNuYuHy In B) , 3aTeM HaxoasaT £y 1 TOMWMHY NepBoro
H
cros, m:
dg (B -1
izt = -5

TonwwmHa BTOpOro crosi onpeaensieTcs ¢ nomoLpto gopmyrbl (B.19), B KOTOpoi BMECTO 3HaYeHUs iy

NOACTaBNAETCS 3Ha4eHne £ 3, a BMecTo 5 - A

dpm + 28
32 _ mld Hzd )

3l

Onpepernvs In B4 HaxopsaT B, a 3aTeM TOMLLMHY M30M[LUKM BTOPOrO CIos, M:

_ dp (B3 -1
T E—

5 (B.23)

3.

Pacyet Tpebyemoit TONLWWHBI TEMOBOM U3OMSALIMM MO HOPMATMBHOW NIIOTHOCTU TENMOBOMO NOTOKa
MOXeT 6bITb BbINOMHEH METOAOM NocreAoBaTenbHbIX NpUbnxeHnin. MNocnenoBaTensHOCTL pacyeTa Arns
OAHOCIOAHON LiMMMHAPUYECKON KOHCTPYKLIMU CriedyioLLas.

3afaBasch HavyasnbHbIM 3HaYEeHEM TOMWMHDBI M3onaumK S, M, onpeaensemont Tpebyemoit
TOYHOCTbHO pacyeTa, Hanpumep, 0,001 M, ¢ NoMoLLbO NocneaoBaTeNbHbIX Wwaros 1, 2, 3, 4, ..., i Ang

TONWWHLI nzonaumn: &1 = dgl; &4 =8p2; 83 = 8p3, ..., §; = 8 NPOM3BOAAT BbIMUCIIEHNE NIMHENHO

NAIOTHOCTU TENnJioBbIX NOTOKOB q} ) Q‘E P qi Nno ypaBHEHUIO
4l - miy ~ 8]
i~ .
1 R
oy (0 +2858) 2y a (B.24)

Ha kaxgom Liare BbIYUCIIEHWA i MPOM3BOAUTCS CpaBHEHWE qi C 3ajaHHbIM 3Ha4YeHneEM

HOPMAaTMBHOIO Y/1EMLHOMO NOTOKA ¢ . MPpU BbINOMHEHUN YCTOBUS
L -g¥ <0 (B.25)
gr ~491 = :

BbIYMCTIEHNS 3aKaHYMBAIOTCS, a HallgeHHas BermumHa & = dpi ABnsieTca UCKoMon, obecnedrBaroLLEen
3a[laHHyI0 BENMYMHY TENSOBbLIX NOTEPb.

PacyeTHble napaMeTpbl Npu onpeaeneHuy TONLMHBI M3051SLMN MO HOPMUPYEMOW NIOTHOCTH
TeNnnoBoro NoToka criegyet npMHMMaTh no 6.1.1-6.1.6 HacTosALero ceoga npaswn.

B.2.2 PacueT TONLWMHBI M30MSALUK NO 3alaHHOMY CHMKEHUIO (MOBbILLEHUIO) TeMMe paTypbl
BellecTBa, TPaHCMOPTUPYe MOro Tpybonposoaamm

I L L .
TpeGyeMoe NonHoe TepMUYECKOE CONPOTUBIEHWE u3onaumn K- = Rp. + Ry Tpy6onposoga AnvHow {
, M, Ans obecneyeHns 3a4aHHOTO CHIDKEHWSI TeMnepaTypbl TPAHCMOPTMPYEMOro Mo HeMy BellecTsa OT



Ha4arnbHom zg 10 KOHEeYHOW z,; npu pacxoge BellecTBa &, kr/d, TennioemkocTbto &', kIx/(kr-°C)
OnNpeaenseTcs U3 BblPaKEHWIA:

(B.26)

, (B.27)

e i - pacyeTHas Temnepartypa okpyxatolien cpeasbl, °C.

A9 onpeaeneHna T ebyemon TONLWMHBI n3onsaumnmn il , M, No HaﬁﬂeHHblM 3Ha4YyeHunamMm RL n RL
H3 1 2
ucnons3yetcsa copmyna

In By = 2mhg (R = R (B.28)

MprHMMas npubnmxeHHble 3HaveHus &, no Tabnuue B.3 1 onpenenss no dopmyne (B.28) n 3,
HaxofAT BenuuunHy & 1 3atem no gopmyne (B.20) TonwmHy nsonsauum

dy (Ba -1
S = —

Pac4yeTHble napameTpbl Npy onpegeneHuy TOMWMHBLI TENSIOBOW U30NALUM NO 3a4aHHON BENUYUHE
CHWXeHnA (I'IOBbILIJeHVIﬂ) Temnepartypbl TPaHCNOPTUPYEMOro BelecTBa NPUHUMAKOTCA No 6.4 HacTosiwero
cBoAa npasun.

B.2.3 PacyeT TonwumHbI TeNSIOBON U30NALMMY NO 3aaHHON TeMMnepaType Hapy)XHOM NOBEPXHOCTU

OnpepneneHie TONWHBI U30MALMM M0 334aHHON TEMMEPaType ee HapYXHOW NOBEPXHOCTU iy
NPOV3BOANTCSA B TOM CIlyyae, KOra U3onaLma HykHa Kak CpeacTBo, NpeaoxpaHsioLLee 06CnyxMBatoLLil
nepcoHarn oT OXOroB.

PacyeT ToMWHbI TEMNTOBOM M30MALIMM BLINOSHAETCS Mo dopMyram:

AN NNOCKNX Tenon3onALMOHHbIX KOHCprKLWIVI

Mol —i
. M; (B.29)
Oy (311 _f'}()
anda LII/IJ'II/IH,ClpI/I‘-IeCKI/IX
a5t + 28 £ —f
hB-nTE T oy RrE E (B.30)

H n iy

Ae OPNEHTUPOBOYHOE 3Ha4YeHne R}{' NpuHUMaeTCcA no Tabnmue B.3.

_dr (8-

S 5

PaccmoTpeHHbI MeToa sBnseTcs I'IpVI6]'IVI)KeHHbIM. Bonee TouHble pe3ynbTaTbl MOryT 6bITb
nony4yeHbl MeTO40M nNocnefoBaTtesibHbIX NPUBIVXKEHNIA.

PacyeT BbInonHsaeTcs no gopmyne

A5 + 28,0
n 28 7200 (ST 4 2840

iy Tl _ 1[{:T
in ~iy ), Zhy . (B.31)




3apaBasicb HauarnbHbIM 3HaUYEeHUEM TOMLLMHBI M3onauuu &, M, onpeaensieMsim Tpebyemon
TOYHOCTbIO pacyeTa, Hanpumep, 0,001 m, nocnegoBaTenbHbIMY Waramn 1, 2, 3, ...., i ANS TONWWH

maonaumu: dy =dgl; &y =82, 85 =833, ..., §; = 8 Npon3BOANTCS BblUMCIIEHNE BESIMUH:

[ £~k £~k f — &
EL 2R |22 ;.. |2—=] noypaBHenuo (B.31).
b=t ) Lt )y Lot )y tr ~te ),

i in

Ha kaxgom Luare BbIYWUCIIEHWI i NPOU3BOAUTCS CPaBHEHVE [
pu H

] C 3a4aHHbIM 3Ha4YeHnem
1

in Ty

iy & iy — L
B ‘m| _|is _‘m >0 (B.32)
S A A

BbIYMCIIEHNS 3aKaHYMBAIOTCS, a HalaeHHas BermumHa &; = &pi ABNSIETCS ¢ TOYHOCTbIO 40 1 MM
3apaHHon, obecneyrBatoLLen Tpebyemyto TemnepaTypy NOBEPXHOCTU U30TSLWN.

i in
[—] . an BbINONHEHUN ycrnoBua
P

PacuyeTHble napameTpbl Npu pacyeTe TOSMLLMHbLI TENMOBO M30MSLIMK MO 3aAaHHON TeMnepaType
MOBEPXHOCTU NpUHUMatoTCsl Mo 6.7.

B.2.4 PacueT TOMWMHbI U30MSiLMK, NpeaoTBpaLlaoLle KOHAeHCcaUmIo Brarv U3 Bo3ayxa Ha ee
noBepxHoC™

[aHHbI pacyeT Npou3BOANTCS AN M30NIMPOBaHHbBIX OB BEKTOB, PACTONOXEHHbIX B NMOMELLEHUSIX 1
coaepXaLLmMX BELLECTBA C TEMNepaTypoi Huxe TemnepaTypbl OKpYKatoLLero Bosayxa.

B atom cny4yae nsondauua ormkHa obecneynBaTb Tpe6yeMbu71 pacyeTHbIV nepenag, Mexay

TemnepaTypamMu HapYXHOTO BO3yXa W NOBEPXHOCTbLIO U30NALWN (£; —£; ), MPY KOTOPOM UCKMIOYaeTCA
KOHAEeHcauus Bnarv u3 sosayxa (tabnuua B.4).

Tabnmua B.4 - PacyeTHbIN nepenan £, —&;, °C

£, °C OTHocuTenNbHas BNaXHOCTb Bo3ayxa ¥, %

40 50 60 70 80 90
10 13,4 10,4 78 55 3,5 1,6
15 14,2 10,9 9,1 57 3,6 1,7
20 14,8 1,3 8,4 59 3,7 1.8
25 15,3 1,7 8,7 6,1 3,8 1.9
30 15,9 12,2 9,0 6,3 4,0 2,0

PacueT BbInonHseTcs no dopmMyrnam:

011 NIOCKOW NOBEPXHOCTMW

i ¢ P (g — 8
By = o v By 8y = s n B); (B.33)
by~ an(zﬂ _zn)



AN LUNMHAPUYECKON MOBEPXHOCTMN

by —t -t
Ré =—z“ _: er; In 5= 2?:)35&%5“—_ E (B.34)
H T H !T[

Tpebyemast TonwyHa U3onsuum onpeaensieTcs no MmeToguke, U3noxeHHon B B.2.3.

B pacuetax Temneparypy HapyXHoii Cpeabl £, CriesyeT NpUHUMAThL PaBHOV TEMMepaType BO3ayxa B
NOMeLLEHUN.

TeMﬂepaTypy BHyTpeHHeﬁ cpefbl iy M OTHOCUTENbHYIO BNa)XHOCTb BO3[yxa B MOMELLEHUN #
NPUHUMALOT B COOTBETCTBUM C TEXHUYECKUM 3aaHUEM Ha NPOEKTUpOBaHME.

KoacbdmLmeHT TennooTaaum kK HapyHoi NOBEPXHOCTM U3OMALIMK ¢, NPUHUMAETCS Ans
NOBEPXHOCTEN C HU3KIUM KO3(PAMLMEHTOM u3nydeHust - 5 BT/(M2-°C), 4na NOBEPXHOCTEN C BbICOKUM

KO3(PULMEHTOM M3nydeHust - 7 BT/(M2-°C) (cM. npumeyaHue k Tabnuue B.2).
B.3 PacyeT TennoBoi nsonauum 1pyoonpoBoA OB TeNnoBbIX ceTen
B.3.1 Hapg3emHas npoknagka

TennoBble NOTEPY Yepes N30NMPOBaHHYH NMOBEPXHOCTL MOAALLYX U 0GPaTHBLIX TPYOONPOBOLOB

TenmnoBbIX CETEN NPU HaA3eMHOMN NPOKMaaKe, NPU N3BECTHOMN TOMNLMHE u3onsummn &y, , M, criegyet
onpegensaTb no gopmyne (B.17), a Tepmuyeckune ConpoTUBNEHNs, BXOASLLME B 3Ty dopmyry, - no (B.6).

B kauecTBe TemnepaTyp BHYTPEHHEN N HapYXHOW Cpef i W £y NMPUHUMAKOT pacyeTHbIEe TeMnepaTyphbl
TENOHOCUTENS U OKPYXatoLLEro Bo3ayxa, a Ko3athmMLIMEHT TeNMooTAauM cy - no Tabnmue B.2.

Mpu onpepeneHuy TonNWWHbI U3onsLMM Tpy6onpoBoaOB TEMMOBbLIX CETEN MO HOPMUPOBaHHBLIM
3Ha4yeHnaM NIOTHOCTU TensioBbIX MOTOKOB OT NoAakrolwLmx n 06paTHbIX TEennonpoBoAOB UCMOSNb3yeTCA

MEeTOoAMKa pacyeToB, M3noxeHHas B pasaerne B.2.1. Mpu 3ToM pacyeTHble TeMnepaTypbl TeNIoHoCUTens
B ropatoLeM 1 o6paTHOM TpyGonpoBoae NpUHMMAalOT no Tabnumue B.5.

Tabrnvua B.5 - CpegHerofosble TeMnepaTypbl TENIOHOCUTENS B BOASHBIX TENSoBbIX ceTsix, °C

Tpy6onposog PacueTHble TemnepaTtypHble pexumsl, °C

95-70 150-70 180-70
MNopatoLumin 65 90 110
O6parTHbIit 50 50 50

PacueTHyto TeMnepaTtypy Hapy)XHOM Cpeabl MPUHUMALOT: NPW KPYrioroanyHomn paboTe TennoBom cetu
- CpefHeroloByo TeMMepaTypy HapyHOro BO3Ayxa, Npy paboTe TOMbKO B OTOMUTENbHbIV NEpUoA -

CPEeAHIo TemnepaTtypy oTonNMTenLHOro nepuoaa. PacyetHbIn KOaMULIMEHT TENooTAaumn oy - Mo
Tabnuue B.2.

B.3.2 MNoaseMHas npoknagka B HENPOXOAHbIX KaHanax

TennoBble NOTEPU Yepes U3ONMPOBaHHYIO MOBEPXHOCTb ABYXTPYGHbIX TENMOBbIX CETEN,

npoKnagblBaeMbIX B HEMPOXOAHOM KaHarne LUMPUHOW & W BbICOTOM % , M, Ha rybuHe & , M, OT
MOBEPXHOCTU 3EMMW A0 OCK KaHarna onpeaenstoTcs no dopmyne

(Eoam — 8K

I _ L. L_
12 =i tg7 = .
RM+RI'IJ

(B.35)

Temnepatypa Bo3Oyxa B KaHane .y ornpegernsercsa no gopmyrne



. Ix1 . + . g2 . + Iy
K
_ le + RHI RmE +R112 RK&I{ + Rrp

b T 1 1
T A A =
Bl * Ryt Rgp tRx R v Ry, (B.36)
dy +28 dy +28
me O S T I TR e R o)
ma d; mh 4,
1 I 1
RE - . RL - :
M o+ 28, 2 Zmog(dy +20.) (B.38)
1
R =
w2k
Eoh+h, (B.39)

3aech Q’IL , Q'QL - NIMHENHbIE NIIOTHOCTM TEMOBOrO NOTOKa OT nofatoLLero 1 obpaTtHoro Tpy6onposoaos,
Bt/™m;

dy, da - HapyXHble AnameTpbl nogatoLLero 1 obparTHoro TpybonpoBoAOB, M;
ir1, fn - TEeMNepaTypbl noaatowero u obpatHoro Tpy6onposoaos, °C;

K - k09(hdMUMNEHT AONONMHUTESNbHBLIX NoTepb (Tabmvua B.1);

Rél , Rég - TEPMUYECKME COMPOTUBIIEHMS M30MSILIUM MOAAIOLLErO M 06paTHOrO TPyGONpPOBOAOB,
m-°C/BT;

Rrﬁ , Ré - TEPMUYECKME COMPOTUBIIEHUSI TENMOOTAAYE OT NOBEPXHOCTU U30MALMM NOAAIOLLETO U
obpaTtHoro Tpy6onposoaos, m-°C/BT;

Rian - TEPMUYECKOE COMPOTUBIIEHME TENNOOTAAYE OT BO3AyXa K MOBEPXHOCTY KaHana, M-°C/BT;

k, b - BbICOTa U LUMPMHA KaHana, COOTBETCTBEHHO, M;
g - KOAAMLIMEHT TENMOOTAAYM B KaHarne, NpuHUMaeTcs paBHbIM 11 BT/(M2-°C);
Hym - TEMIONPOBOAHOCTb U30MALMM B KOHCTPYKLWUK, BT/(M-°C);

811, O - TONWMHBI M30MALMM MOAAIOLLET0 M 06paTHOMO TPyGONPOBOLOB, M;

Rf% - TepMuyecKoe conpoTmerieHne rpyHTa, Bt/(m-°C), onpegensercs no dopmyrne

(B.40)

?‘\m - TENMONpoBOAHOCTL rpyHTa, BT/(M-°C), Tabnmua B.6.

H - rny6|/1Ha 3anoXxeHusa, paccTtosaHne oT ocu pr6bl A0 NOBEPXHOCTU 3eMIn, M.

Tabnumua B.6 - TennonpoBoAHOCTb FpyHTa

Bwup rpyHTa CpepaHss nnoTHocTb, || Becosoe KoadbdmuneHt
Kr/m3 BrarocofepxaHue rpyHTa, (| rennonposogHocT, BT/(m-°C
% )
MNecok 1480 4 0,86

1600 5 1.1




15 1,92

23,8 1,92

CyrnuHok 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

MUHUCTBIN 1300 8 0,72

18 1,08




40 1,66
1500 8 1,0
18 1,46
40 2,0
1600 8 1,13
27 1,93

Pacuet Tpe6yeM0|7| TOMNWMHBI TEMNSOBOM N30ALMM MO HOpMVIpOBaHHOVI NOTHOCTW TENJIOBOro NoToKa B
3aBUCUMOCTU OT TEXHNYECKNX Tpe6oaan7| MOXET BbINOJSIHATLCA B ABYX BapnaHTax:

a) N0 HOPMaTWBHBIM JIMHEVHBIM NIIOTHOCTSIM TEMNMOBOrO c?lL nortoka u c?zi, 3afjaHHbIM OTAENbHO Anst
noAaroLLero 1 obpaTHoro Tpy6onposoaa, B 3TOM CIlydae onpeensieTcs TOMNWLyHa U30MsLMM AA KaXO40ro
TpybonpoBoaa;

6) No cymmapHoO HOpMaT1BHON NMMHENHON NNOTHOCTM TEMOBOro NMOTOKa OT NoAatoLLEero u 0bpaTHOro

I
TpybonpoBoaa - 41,2, B 3TOM Cy4ae onpefenseTcst TOMWMHa U3onsaLnW, oauHakoBas ans oboux
TpybonpoBoAos.

PacueT TonwuHbl M3onsLmMm No HOPMaTUBHBLIM FIMHEVHBIM NAOTHOCTSIM TENJIOBOrO NOTOKA, 3a4aHHbIM

oTAEnbHO AN1S NMOAAloLLEero - ngL 1 obpaTHoro - gTjL Tpy6ONPOBOAOB BLIMNOMHAETCS B CrieAytoLei
nocreaoBaTenbLHOCTU.

Ha nepsom aTarne paccuuTbiBalOT TemMrepaTtypy B kaHare rno dopmyne

fom =L ¥ Kl + a3 ) R + B (BA1)

3aTem Ans kaxgoro TpybonpoBoAa BbIMUCAOTCSA 3HadYeHust In & u In 54 no dopmynam:

oy —E

In By = 2mhy |22 - Ry | (B.42)
441
ey — &

In By = 2%%[32% -rL, (B.43)
g2

e NpBnMKeHHbIe 3HaYeHNs Rrﬁ " Ré npuHUMaroTCA no Tabnuue B.3.

[anee, nocne Bbluncnenns 5 n 54, no cdopmyne (B.20) paccunTbiBatoT Tpebyemble TOMLLMHbI
u3onsaLum Ans nopatoLLero n obpatHoro Tpy6onpoBoaos, obecneunBaroLLme HOPMaTUBHbIE NIMHENHbIE
notepu Tenna:

_AB D o dB D

a14:31 5 v Ml 5

PacyeT TONLWHbI M30MIsIL MM NOJatoLLEro M 0BpaTHOro TPyGONPOBOAOB MO CyMMapHOW HOPMaTUBHOM
o L
TMHENHON NMOTHOCTM TEMIIOBOrO NOTOKA - 1.2, BT/M, BbINONHAETCA MeToA0M nocriefoBaTerbHbIX
npubnmxeHnn (MeTogom nogbopa).

Ha nepBom aTane 3aaatoTca HayarnbHbIM 3Ha4EHUEM TOMWMHBI U3oNAUMN Sy = 8ma = dp,
04MHaKOBOW AN nogatoLLero n obparHoro Tpybonposoaos, 1 no dopmynam (B.36)-(B.39)
paccuyunTbiBalOT Temneparypy B kaHane. 3atem no opmyrie (B.35) BbIYMCASIOT CyMMapHyto MHENHY0

I
MIOTHOCTb TENMOBOro NOTOKa 4172 .



MonyyeHHoe pacyeTHOe 3HaYeHUe CPaBHMBAIOT C HOPMATMBHOW MUHENHON NIIOTHOCTbLIO TEMIIOBOrO
notoka no Tabnuuam 8, 9.

Ha BTOpOM 3Tane yBennyunBaloT Unn ymeHbLLaloT TONWMHY n3onauum B 3aBUCUMOCTU OT pedyrbTaTta
CpaBHEHUSI U NOBTOPSIIOT pacyeT B TOW e nocrneaoBaTerisHOCTU 40 nony4yeHna HOBOro pac4eTHoro

L
3HaYeHus - ¢ 3.

L
PacuyeT NoBTOPsIIOT 4O TEX MOp, Noka pacyeTHOEe 3HaYeHWe NIIOTHOCTY TEMNMOBOro NoToKa - &1 3 GyaeT

=L
OTNNYaTbCA OT HOPMATUBHOIO 3HAYEHUs - {7 HA 3a[jaHHYI0 CTENeHb TOYHOCTM pacyeTa, Hanpumep, He

6ornee, Yem Ha 1%. MocreaHee 3HaveHne &; NPUHUMAETCS B KAYECTBE PAcHETHON TOMLMHBI TEMNOBOA
M30MALUK 4159 MoAatoLLero M 06paTHOro TpyGonpoBOAOE.

Mpun pacyeTe TeNnoBow N3onsauuM AByXTPYOHbLIX TENSOBLIX CETEN B HEMPOXOAHbIX KaHanax
pacyeTHyto TemnepaTypy TENSIOHOCUTENS B NOAAOLLMX M 06 paTHbIX TpyGonpoBogax NpuHUMAaoT no
Tabnmue B.5.

PacueTHyto TeMnepaTypy HapyxHoW Cpeabl NPUHUMALOT paBHOW CPeaHErof0BoN TeMMepaType rpyHTa
Ha rmyGvHe 3anoxeHus TpyGonposoaa.

KoabdmLmneHT AONONHNTESbHLIX TEMMOBLIX NOTEPb A NPpU pacyeTe TOSMLMHBI M30NALMN MO
HOPMMPOBAHHOW NSIOTHOCTM TENSIOBOrO NOTOKA NPUHUMAETCS paBHbIM 1.

Mpy paccTosiHUM OT NOBEPXHOCTU rPyHTA 40 NEPeKpbITUs kKaHarna 0,7 M 1 MeHee 3a pacyeTHyo
Temnepartypy HapyXHoW cpefibl JOIPkHa NPUHUMATLCS Ta e TeMnepaTtypa Hapy}HOro BO3Ayxa, YTO 1 Npu
Haf13eMHON NpoKNagKe.

B.3.3 MNoaseMHas 6eckaHanbHas npoknagka

Tennosbie NoTepy TPy60NpPoBOAOB ABYXTPYOHBIX TENMOBLIX CETel 6eckaHanbHON NpPoKnaaKkuy,
pacnonoXeHHbIX B rPYHTE Ha O MHAKOBOM PacCTOSIHUM OT NMOBEPXHOCTU 0 OCU TPYD A , M,
onpeaensoTcs no opmynam:

o ~t) (R * Rp) ~ ey ~t)Ry (B4
1~ ) .
(Rigp + Rrrfpl)(lesQ + Rl - R§
G =t )(Rigy *+ Ri) = (631~ )Ry . 545
2 ) .
(R + Riya)(Rigy + Riyy) — R§
gty =af + a7, (B.46)

K -
me £ - TepMuyeckoe COnNpoTUBEHUE rpyHTa Npu GeckaHanbHoi npoknaake, M-°C/BT, onpeaensercs
no copmyrne

RE =L

To2miy,

: (B.47)

e d - HapyXHbI AuameTp U3onMpoBaHHOro TpyGonpoBoaa, M; MOAAOLIEro - &y, 06paTHOro - @4 ;

?\I—p - TeNnonpoBOAHOCTL rpyHTa, BT/(M-°C);

H - rmybuyHa 3anoxeHus (paccTosiHMe OT Ocu TPyb 40 NOBEPXHOCTU 3eMIM), M;

R - TepMMyeckoe CONpoTUBEHME, 0GYCIOBIIEHHOE TENOBLIM B3aMMOAENCTBMEM ABYX TPYO,
Mm-°C/BT, onpefensieTcs u3 BblpakeHWst

T g (B.48)

me £ 2 - paccTosHus Mexay ocsiMu Tpy6 MO rOpU3OHTanM, M.

OcTtanbHble 3Ha4eHVst BenuuuH B (B.44), (B.45) Te xe, uTo 1 B dopmyne (B.37) Ans kaHansHown
NpOoKnaaKu.



Tak xe, kak npu npoknagke ,D,ByXpr6HbIX TENnsIoBbIX CETEN B NpoxoaHbIX KaHanax pacyeTt Tpe6yeM01?1
TOMLLMHbBI TENSOBOW U30NSAL MM MO HOpMVIpOBaHHOVI NSI0THOCTU TENJSI0BOro NOTOKa B 3@aBUCMMOCTU OT
TEeXHUYECKNX Tpe60BaHVIl7I MOXET BbIMNOJIHATLCA B [ BYX BapUaHTax:

a) No HOPMaTUBHBLIM 3HAYEHUAM FIMHEMHON MIIOTHOCTM TENSIOBOTO MOTOKA Jf‘ " JQL, 3a0aHHbIM
oTAENbHO AN NoAAtLWEro M 06paTHOro TPyGONPOBOAOB;

6) No cymmapHo HOpMaT1BHOW NMMHEHON NNOTHOCTM TEMOBOro NMOTOKa OT NoAatoLLEero u 0bpaTHOro

TpyGONPOBOAOB - ?1,12.

PacyeT TonwmHbl n3onsauum pr60I'IPOBO,QOB TEnnoBbIX ceTen beckaHanbHow NpoKnagku no
HOPMaTUBHbLIM 3HAYEHUSIM NIMHENHOWM NIOTHOCTM TENSIOBOrO NOTOKA, 3a4aHHbIM OTAENbHO ANst

nopgatoLero qu‘r‘ 1 o6paTHoro qur‘ TpyGONpPOBOAA BbIMOMHAOT MO hopMyIiam:

di +28u1 _ 2%ty [ 1 ~te ~ 75 B
In > L s _)\m s - R | (B.49)
1 by sl &1
dy +28 2mhaheg [ t5 —2, - &L R
In 21 - wrl =;\ >\‘f_‘3§\r}3 Bl H_Lg]. D_Ry‘?pg ] (B.50)
2 R~ el 42

dy + 285 5 = dy + 28,00
e "7 T
1 2

TOSLLMHBI U3OMALIMM TaK e, KaK 1 AN KaHanbHo Npoknaaku B pasaene B.3.2.

Onpeaenvs ¢ nomoLLbio (B.49), (B.50) sHavueHus 51 = , BbIYMCNAOT

PacyeT TonwmHbI M3onaumMm nogaroLlero 1 obpaTHoro Tpy6onpoBoAoB ABYXTPYOHbIX TEMMOBLIX CETEN
. . . - ~L
6eckaHarnbHoON NPOKIaaKM Mo CyMMapHO HOPMATWBHOW MMHEVHON MIIOTHOCTM TENMOBOTrO MOTOKa 417,
BT/m, BbINOMHSIETCA METOAOM NOCNEA0BaTENbHBIX NPUGNKEHUI (MeToaoM nogbopa).
Ha nepsom aTane 3aaatoTcst HaYanbHbIM 3HAYEHUEM TOMLLMHBI M3ONAUMM Fiymy = &ypa = 8p,

0AMHaKOoBOW AN nogatoLero u obpartHoro Tpybonposoaos, 1 no dopmynam (B.44)-(B.46)

o L
paccynTbIBAOT CYMMApPHYH JIMHEVHYHO NSIOTHOCTb TENSI0BOro NOToKa 41 2.

MonyyeHHoe pacyeTHOe 3HaYeHne CpaBHUBAIOT C HOPMATUBHOW MIMHENHOW MIIOTHOCTbLIO TENMOBOrO

noToka rﬂ,Lg (no Tabrmuam 11, 12).

Ha BTOpOM 3aTane yBennMunBaloT Ui yMeHbLLAKOT TOMLLMHY U30NSALMU B 3aBUCUMOCTW OT pesynbTarta
CpaBHEHMWSI U NOBTOPSIIOT pacyeT B TOW e nocrneaoBaTeribHOCTU 40 nony4yeHna HOBOro pac4eTHoro

L
3HaYEHNs 71 7.

L
PacueT noBTOPsIIOT [0 TEX MOp, Noka pacyeTHOe 3HaYeHUe NIOTHOCTY TENoBoro noToka #i3 OyaeT

_L
OTNMYATLCS OT HOPMATUBHOTO 3HAYEHWS F12 Ha 3alaHHyI0 CTerneHb TOYHOCTU pacyeTa, Hanpuvep, He
6oree, Yyem Ha 1%. MocneaHee 3HaveHne &; NPUHUMAETCS B KAYECTBE PacHETHON TOMLMHBI TENOBOA
M30MALMUK 4151 NoAAtoLLEero M 06paTHOro TPyGonNpoBOAOE.

PacueTHble napameTpbl TEMNIOHOCUTESS 1 HaPYXKHOWM Cpeabl AfA pacyeTa u3onsuum Tpy6onposoaos
ABYXTPYGHbIX TENMOBbIX ceTeln GeckaHanbHOM NPOKIafky NPUHUMAIOTCS TakUMU e, KaK 1 B
HEMPOXOAHbIX KaHasax.

Mpunoxexnune I' (pekomenayemoe). lNMpenenbHble TONWMHDbI
TENnMon3onNALUMOHHbIX KOHCTPYKL UK Ans obopyaoBaHUs m
TpybonpoBoaos

Mpunoxexue I
(pexkomeHayemoe)

Tabnmua .1 - NMpeaenbHble TONWMWHBI TENNMON3ONALMOHHBLIX KOHCTPYKLIMI ANs 060pyaoBaHUs 1
TpyéonpoBonoB




HapyxHblii
avamertp, MM

Cnocob npoknaaku Tpybonposoaa

HaA3eMHbIN

B TOHHEnNE

B HENPOXOAHOM KaHane

MpenenbHas TomnwmHa TeNIoN3oALNOHHOIO Crosi, MM, Npu Temneparype, °C

19 1 HWKe 20 n 6onee ||19unHmxke |20 n Gonee no 150 Bkn. || 151 n 6onee

18 80 80 80 80 50 60

25 120 120 100 100 60 80

32 140 140 120 100 80 100
45 140 140 120 100 80 100
57 150 150 140 120 90 120
76 160 160 160 140 90 140
89 180 170 180 160 100 140
108 180 180 180 160 100 160
133 200 200 180 160 100 160
159 220 220 200 160 120 180
219 230 230 200 180 120 200
273 240 230 220 180 120 200
325 240 240 240 200 120 200
377 260 240 260 200 120 200
426 280 250 280 220 140 220
476 300 250 300 220 140 220
530 320 260 320 220 140 220
630 320 280 320 240 140 220




720 320 280 320 240 140 220

820 320 300 320 240 140 220

920 320 300 320 260 140 220

1020 n Gonee || 320 320 320 260 140 220
Mprmevanuns

1 na Tpy60npoBoaoB, pacronoXeHHbIX B kKaHanax, TonwyHa U3onsLmm ykasaHa ans
NMONOXUTESbHBIX TEMNEPATypP TPAHCMOPTUPYEMbIX BellecTB. [Ans Tpy6onpoBOA0B C OTpyLaTeNbHbIMU
TemnepaTypammn TpaHCMOPTUPYEMbIX BELLECTB NpeAenbHbIe TOMWMHbI CrieayeT NpUHUMaTh TakUMU Xe,
KaK npwv Npokiagke B TOHHENsIX.

2 B cnyyae, ecnm pacyeTHas ToswmHa nsonaumm 6onbLue npeaensHoW, cnegyeT npuHuMaTth 6onee
3pPeKTMBHbIV TENSION3ONALMOHHBIA MaTepuan n OrpaHNYUTLCA NPeaenbHON TOMWMHON TeNoBOn
M30MALMK, €CIN 3TO AONYCTUMO MO YCIOBUSIM TEXHOSIONMYECKOro npouecca.

MpunoxeHune [1 (cnpaBo4yHoe). OnpeaeneHue TONWMUHBbI U
o6bema TensfIoM3oNALUOHHbIX U3genun m3
YNNOTHSAKOLWMUXCA MaTepuarnos

Mpunoxexve [
(cnpaBo4Hoe)

0.1 TonwuHy Tennov3onsaLMOHHOro U3AeNVs U3 YNIoTHSAOLLMXCS MaTepuaros A0 YCTaHOBKWU Ha

130MMpyeMyto NOBEPXHOCTb CreAyeT ONpeaensTb C y4ETOM KoaddmumeHTa ynnoTHeHus £, no
dopmynam:

AN LUNMHAPUYECKON MOBEPXHOCTU

d+d
3 = 8K, —— A
1 ¢ 4+ 08 (D« )
ana NIoCKow NnoBepxXHOCTU
3y = 8K, (0.2)

rae &y, & - TONWWHA TEMNMOM3ONALMOHHOIO N3Aenns [0 YCTaHOBKM Ha M30rMpyemyto NoBepxHOCThL (6e3
YNNOTHEHUS), M;

d - pacyeTHasi TOMLLMHA TENTIOU3ONALIMOHHONO CIOS C YMNOTHEHUEM B KOHCTPYKLIMW, M;
d - HapyHbIN AMameTp Usonmpyemoro obopyaoBaHus, Tpybonposoaa, M;

XK, - KO3ahMLMEHT YNIOTHEHUS TEMTOU3ONALMOHHBIX U3AENMIA, NPUHUMaEMbI no Tabnuue [.1.

MpumevaHnns

d+3
1 B cnyvae, ecrv B coopmyre (0.1) npoussenerve X, FrETY MeHbLLE equHULbI, OHO AOIDKHO

NPUHMMAaTbLCA paBHbIM eauHuLe.



2 I'Ip|/| MHOFOCSIOMHOM U30nsALnmn TONWMHY nsgennsa 00 ero ynnoTHeHusa crnenyet onpenendtb
OTAEeNbHO ANA Kaxaoro cros. I'Ipm onpefeneHnn TonNwmHbl nocreayLero TennonsonalMoHHOro Cros 3a

HapyxHbIi AnameTp (& ) NPUHUMAIOT AMaMeTP U3OMALUM NPeablAYLIEro Crios.

3 O6beM TeNNOMU30NALMOHHBIX M3AENWIA U3 YNIOTHSIOLLYIXCS MaTepMarioB A TENNon3oNsLUOHHOTO
CInost 40 YNIOTHEHUS creayeT onpeaensTs no dopmyre

V=R, (a.3)

rae ¥~ - 06 beM TEeNnnon3onsLMOHHOTO Martepuana uwnm n3genua o ynrioTHeHus, m3 3

F; - 06beM Tennom3onsaLMOHHOro MaTepuana unv U3fervs B KOHCTPYKLUM C Y4ETOM YNNOTHEHUS!, M3 .

Tabnvua .1
TennonsonsLnoHHbIE MaTepuarnbl 1 usgenus KoaddmumeHT ynnoTHeHus,
KC
MaTbl MMHepanoBaTHbIE NPOLUMBHbBIE CXMAEMOCTbI0 He bonee 55% 1,2

Matbl MMHEparnoBaTHbIe PyrOHMPOBaHHbIE CXVIMaeMOCTbio He Bornee 1,35-1,2
55%

MaTbl 1 XONCTbl U3 CyNepTOHKOro Ga3arnsToBOro BOMOKHA Npu yKragke
Ha TpyGonpoBOAbl M 060PYA0BaHME YCIIOBHBIM MPOXOAOM, MM:

v < 800 npwv cpeaHen nnoTHocTH 23 Kr/m3 3.0
To e, Npu cpeaHen nnoTHocTn 50-60 Kr/m3 1.5

o 2,0
v 2 800 npu cpeaHeit NnoTHOCTKM 23 Kr/m3
To e, Npu cpeaHen nnotHocTn 50-60 Kkr/m3 15
M3pnenus BepTyKanbHO-CroucTble (flaMenna-MaTbl), MaTbl NPOLLMBHbIE
rocpprpoBaHHOM CTPYKTYPbI U3 CTEKIMSIHHOTO BOMOKHA U KAMEHHOM BaTbl
CXKMaeMOCTbHO:
He 6onee 30% 1,0-1,1
MaTbl pyroHMpOBaHHbIE U3 CTEKIISIHHOTO LUTanesibHOro BOMOKHa
CXKMaeMOCTbHO:
He 6onee 55% 1,4-1,6
55-70% 1,6-2,6

6onee 70% 2,6-3,6




[Tl MUHEpanoBaTHbIE HAa CUHTETUYECKOM CBA3YyHOLWEM MapKn

35, 50 1,5
75 1,2
100 1,1
125 1,05
MAMTbI U3 CTEKMAHHOIO LUTANENbHOTO BOMOKHA MapKu:

M-30 1,1
M-15, M-17 n M-20 1,2
[Necok nepnnuToBbIV BCMYYeHHbIN Menkui mapku 75, 100, 150 1,5

OnNEeKTPOHHBIN TEKCT AOKYMEHTa
nogrotosrneH 3AO "Koaekc" u cBepeH no:
omumansHoe usgaHne

M.: MuHpernon Poccun, 2012
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