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MNpeaucnosue

Lenn 1 npuHuuMnbl cTaHgaptusauuu B Poccuitickon depepaumm yctaHosneHbl deaepanbHbim
3aKOHOM OT 27 aekabpa 2002 r. N 184-d3 "O TexHM4YecKkoM perynnmpoBaHun", a npaBuna paspaboTku -
MocTtaHoBneHnem lMpaButenbcrea Poccuinckon Pegepauum ot 19 Hoabpa 2008 r. N 858 "O nopsgke
pa3paboTKu 1 yTBEpXKAEeHNA CBOAOB npasun”.

CBefeHuna o0 cBoae nNpasun

1. UcnonHutensb - MOCKOBCKWUIA FrOCYIapCTBEHHbIN CTPOUTENbHbIN YyHUBEpcuTeT (MICY) 1 rpynna
cneumanncTos.

2. BHeceH TexHU4eCcKMM KOMUTETOM Mo cTaHaapTusaumm TK 465 "Ctpoutenscteo”.

3. [logrotoBneH K yTBep)KAeHui0 [lemapTameHTOM  apXMTEKTypbl, CTpoOUTenbCcTBa W
rPafoCTPOUTENBHON MNOAUTUKN.

4. YtBepaeH lMpuKkazom MuUHUCTEPCTBA pPeErnMoHanbHOro passutnsa Poccuitckonn Peaepaumu
(MuHpervoH Poccum) ot 27 gekabps 2011 r. N 608 v BBeaeH B aencteue ¢ 1 sHeapa 2013 roaa.

5. 3apeructpuposaH PenepanbHbIM areHTCTBOM MO TEXHUYECKOMY Pery/iMpoBaHUI0 U METPOJIOTUK
(PocctaHgapT). MNepecmoTp CMN 61.13330.2010 "CHMM 41-03-2003. Tennosan nsonauma o6opyaoBaHns U
Tpybonposoaos".

NHbopmaunsa 06 M3MeHEHMAX K HACTOALLLEMY CBOAY NPaBWUA NYBNMKYETCA B €XKero4Ho N3gaBaemom
MHOOPMAUMOHHOM YyKasaTene "HaumoHanbHble CTaHAapTbl', @ TEKCT WU3MEHEHMA M MNOMpPaBOK - B
eXeMecAYHO u3gaBaemblx MHOOPMALMOHHBLIX YyKasaTenax "HaumoHanbHble cTaHaapTbl". B ciayyae
nepecmoTpa (3ameHbl) UM OTMEHbI HacTOALLEro CBoAa NpPaBuA COOTBETCTBYIOLLEE yBeAOMIeHMe byaeT
ony6/IMKOBAHO B EXXEMEeCAYHO U34aBaeMoM MHPOPMALLMOHHOM YKasaTese "HaumoHanbHble cTaHgapThbl".
CooTBeTcTBylOWan MHOOPMaALMA, YBEAOMIEHNE U TEKCTbl Pa3MeLLaloTCs TakXe B MHOOPMaLMOHHOM
cucTeme o6ULEro NoAb30BaHMA - Ha opuLMaNbHOM caitTe paspabotumka (MuHpernoH Poccumn) B cetn
UHTepHerT.

BeeneHune



HactoAawuit ceoa npaBun paspaboTaH C yYETOM COBPEMEHHbIX TEHAEHUMA B MPOEKTUPOBAHUU
NPOMbILW/IEHHOW TENJOBOW M30NALMM W PEKOMEHOALMI  MEXAYHApOAHbIX OpraHusauuin  no
CTaHAAPTU3aLUMM U HOPMUPOBAHMUIO.

HopMaTuBHbIN SOKYMEHT COLAEPKUT TpeboBaHUA K TENIOM30AALMOHHBIM MaTepuanam, Usaennam
M KOHCTPYKLMAM, NpaBuaa NPOeKTUPOBaHUA TeNN0BOM U30NALMKN, HOPMbI MJOTHOCTM TEMN/IOBOTO NOTOKA
C W30/MpyemMblx nNoBepxHocTelt obopyaoBaHMA WM TpybonpoBOAOB C  MOJIOMKUTENbHBIMU U
oTpUUATENIbHBIMM TEMMNEPATYPaMM MPU UX PACNONIOKEHMM HA OTKPLITOM BO3AyXe, B NOMELLEHUMU,
HEeNpPOXo4HbIX KaHanax U Npu 6eckaHa/NbHOM NpoKNaake. B AOKymeHTe npuBedeHbl MeToAbl pacyeTa
TOJILMHbI  TEMNJI0OBOW M301AUMM  06OPYLOBaHUA U TPybONPOBOAOB, PACYETHbIE XAPAKTEPUCTUKM
TEN/IOM30/IALUMOHHbIX MAaTepuasioB, NpasBuaa onpefeneHns obbema W TOJMHbI  YIIOTHAIOLMXCS
BOJIOKHUCTbIX TEM/OMU30ALMOHHbIX MaTEPUANOB B 3aBUCMMOCTU OT KOaddULMEHTA YNIOTHEHUS.

AKTyanun3aums BbIMNONHEHA aBTOPCKMM KOJINEKTMBOM B COCTaBe: KaHA. TexH. Hayk B.M. Lolixet
(pyroBoguTens pabotbl), A-p TexH. Hayk B.M. PymsaHues (MICY), B.H. fiIkyHuues (CNKB AO "dupma
"IHeprosawmTta"), B.H. KpywenbHuuknin (OAO "ATomaHepronpoekt").

B pabote npuHumanu yyactune: A.U. KopoTkos, N.B. Hosukos (OAO "BHUMWUsHepronpom"), KaHa,
TexH. Hayk B.U. KawmnHcknii (000 "NPEANPUATUE "TennoceTtb-Cepsuc”), C./1. Kau, (OAO "BHUMUHedTL"),
P.L. BuHorpagosa (OAO "TennosnektponpoekT"), E.A. HukutuHa (OAO "AtomaHepronpoekt").

MpumeHeHMe Ha obs3aTenbHOlM ocHoBe pasgena 1 obecneumBaer cobntogeHue TpebosaHwUi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKUA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHui" (MoctaHoBneHue MNpasuTenbctea PP o1 26.12.2014 N 1521).

1. O6nactb NpUMeHeHus

Hactoawmin csog npasun cnegyet cobaogatb MNpu NPOEKTUPOBAHUM TEMAOBOW WU30ASALUK
HapY*KHOW NoBepPXHOCTM 060opya0BaHMA, TPYOONPOBOAOB, FA30X040B M BO34YXOBOAOB, PACMOIOMKEHHbIX
B 3[,aHMAX, COOPYKEHMAX U HA OTKPbITOM BO3AyXe C TEMMEPATYPO COAEPIKALLMXCA B HUX BELLECTB OT
muHyc 180 go 600 °C, B TOM umncne TpybonpoBoAoB TEM/OBbIX CETEN MPU BCeX crnocobax NpPoKNaaku 1
TpybonpoBoAoB ¢ 060rpeBaOLLMMN UX NAPOBLIMU U BOAAHBIMU CIYTHUKAMM.

(8 pea. 3meHeHuma N 1, yt8. NMpukazom MuHcTpos Poccumn ot 03.12.2016 N 882/np)

HactoAwme HOpmMbl He pPacnpoCTPaHATCA Ha MNPOEKTUpPOBaHME TenjaoBOM  M30NAUUK
obopynoBaHMs U TPybOMpoBOAOB, COAEP’KALIMX W TPAHCMOPTUPYIOWMX B3PbiBYATbIE BELLECTBA,
N30TEPMUYECKUX XPAHUNULL, CHUKEHHbIX ra3os, 34aHUN U MOMELLEHUA ANA NPOU3BOACTBA U XpPaHEHUSA
B3PbIBYATbIX BELLECTB, aTOMHbIX CTAHLUMMN U YCTAaHOBOK.

2. HopmaTuBHbIE CCbINKK

HopmaTuBHble JOKYMEHTbI, HA KOTOPbIE B TEKCTE HACTOALLErO CBOAA MPaBWUA MMEKOTCA CCbIIKM,
npusegeHsbl B [MpunoxkeHnun A.

MpumeyaHne. Mpu NONb30BAHUM HACTOAWMM CBOAOM MpaBua LenecoobpasHoO NpPoOBEPUTb
OENCTBME CCbINOYHBIX CTaHAAPTOB W  KnaccMPpuKaTtopoB B WMHOOPMAUMOHHOM cucTeme obuiero
Nonb30BaHUA - Ha OOGMUMANBbHOM CailTe HAUMOHA/NbHbIX OpraHoB Poccuiickon degepauum no
CTaHA4apTU3aLMN B CETU MHTEPHET MAM MO eKerogHo usgaBaemomy MHPOPMALMOHHOMY YKasaTesto
"HaunoHanbHble cTaHAapTbl", KOTOPbIA ONy6/IMKOBaH MO COCTOAHMIO Ha 1 AHBApPs TeKyllero roga, U no
COOTBETCTBYIOLWMM EXEMECAYHO M34aBaeMbiM MHPOPMALMOHHBIM YKasaTensim, onyb/MKOBaHHbIM B
TeKywem roay. Ecnm ccblNoYHbIN OOKYMEHT 3aMeHeH (M3MeHEeH), TO NpU MOAb30BaHWW HACTOALMM
CBOAOM MNpaBWa cneayeT PYKOBOACTBOBATbCA 3aMeHEeHHbIM (M3MeHeHHbIM) AOoKymeHToMm. Ecnu
CCbINOYHbIA AOKYMEHT OTMeHeH 6e3 3ameHbl, TO MOJOXKEHME, B KOTOPOM faHa CCblIJIKa Ha Hero,
NPUMEHAETCA B YacTu, He 3aTParnBatoLLLel 3Ty CCbIAKY.

3. TepmuHbl M onpegeneHms

B HacToAwem cBoge npasun npumeHeHbl TepmuHbl no FOCT 31913, a TakKe cneaytowme TePMUHbI



C COOTBETCTBYIOLWMMMN ONpeaeneHUAMM:
(8 pea. 3meHeHuna N 1, yt. NMpuKkazom MuHcTpos Poccum ot 03.12.2016 N 882/np)
3.1. NNOTHOCTb TenJOU3ONALMOHHOTO MmaTepuana, L, Kr/m®: BenuuuHa, onpeaensemas

OTHOLLEHMEM MaCCbl maTepmnasa Ko BCeMy 3aHMMaeMoMy UM 06bemMy, BK/OUAs MOpPbI U NYCTOTbI;
3.2. KO3hPUUMEHT TENNONPOBOAHOCTH, (l) Bt/(m-°C): Konnyectso TenaoTsl, NepegaBaemoe 3a

eaVHULY BPEMEHW Yepe3 eauHULy NAoWAAM WM30TEPMMYECKOM MNOBEPXHOCTM MpU TemnepaTypHOM
rpagmveHTe, paBHOM eAUHULE;

3.3. pacyeTHas TenaonpoBogHOCTb: KoadpouumeHT TennonpoBOAHOCTU TenNOU30NALUOHHOIO
MaTepuana B 3KCM/yaTaUMOHHbIX YCNOBUAX C YYeTOM €ro TemnepaTypbl, BAAXKHOCTM, MOHTAXKHOIO
YMNIOTHEHUA U HAIMYUSA WBOB B TEMN/OM30ALMOHHON KOHCTPYKLUNN;

3.4. naponpoHuuaemoctb, A, mr/(m-y-MNa): CnocobHOCTbL MaTeprana NPONycKaTb BOAAHbIE Napsbl,

cogeprkalymecn B Bo3ayxe, Mo AeMNCTBUEM PA3HOCTM UX MapLUMabHbIX ZaBAEHUIA HA NPOTUBOMOIONKHbIX
NOBEPXHOCTAX C1I0A MaTepuana;

3.5. TemnepaTypocToikocTb: CNOCOBHOCTb MaTepuMana COXPaHATb MEXaHWYecKue CBOMCTBA Mpw
MOBLIWEHMUU WUAM  MOHMMKEHUW TemnepaTypbl. XapaKTepusyeTca npeaenbHbIMM TemnepaTypamu
NPUMEHEHMA, NPU KOTOPbIX B MaTepuase obHapyKneatoTca Heynpyrie gepopmaumm (Npu NoBbiLEHUM
TEMNepPaTypbl) MAM paspyllieHUe CTPYKTYpbl (MPM MOHMMKEHUM TemnepaTypbl) MNog CHUMAtoLWEN
HarpysKkow;

3.6. yNnnoTHEeHWe TENNOU30AALNOHHbBIX MaTepnanoB: MOHTaXKHanA XapaKTepUCTUKa, onpeaensatowasn
NAOTHOCTb TEM/IOM30AALMOHHOIO MaTepuana MoCaAe €ero YCTAaHOBKM B MPOEKTHOE MOJIOXKEHME B
KOHCTPYKLMU. YNAOTHEHME MATEPMANOB XapakTepusyeTca KoapPuuMeHTOM YNAOTHEHMUA, 3HAYeHMue
KOTOPOro onpeaensercsa oTHOWeHNnemM obbema matepmana Uam U3Lenmsa K ero ob6bemy B KOHCTPYKLMUK;

3.7. Tennou3oNALMOHHAA KOHCTPYKUMA: KOHCTPYKUMSA, COCTOALWLAA M3 OL4HOMO WM HECKOJIbKMX
CN0EeB TENNOU30/ALMOHHOTO MaTepuana (u3genua), 3alWMTHO-NMOKPOBHOMO C/I0A U 3/1IEMEHTOB
KpenneHua. B coctaB TensoM30AAUMOHHON KOHCTPYKUMM MOTYT BXOLMTb MapOM30JALMOHHbIN,
npeaoxXpPaHUTE/IbHbIN W BbIPaBHUBAIOLLNM Ca0U;

3.8. MHOroCN0MHaA TENNOU30NALMOHHAA KOHCTPYKLMA: KOHCTPYKLMA, cocToAlan U3 ABYX U bonee
C/10€B PA3/INYHbIX TENJOU30AALMOHHBIX MaTEPUANOB;

3.9. NOKPOBHbIA CNOM: DNEMEHT KOHCTPYKLMW, YCTAaHAB/IMBAEMbIA MO HAPYKHOM NOBEPXHOCTU
TEeNA0BOM U30/1ALMN ANA 3aLLNTbI OT MEXAHUYECKUX NMOBPEKAEHUN N BO3AENCTBUA OKPYKatoLen cpesbl;

3.10. Napomn30aALMOHHbIN CNOM: INEeMEHT TENI0U30/IALMOHHON KOHCTPYKUMM 060pya0BaHMA U
TpybonpoBOAOB C TemMnepaTypoin HUKe TemnepaTypbl OKpyKaloweln cpedbl, npeaoxpaHsoLLnii
TENNON30ALUMOHHBIN CNOM OT NPOHUKHOBEHWUS B HEE MapoB BOAbI BCAEACTBME PA3HOCTM MapuUManbHbIX
OAaB/IeHUIM Napa y X0/104HON NOBEPXHOCTU U B OKPYXKAIOLLEN Cpese;

3.11. npenoxpaHUTENbHbIN CNOM: DNEeMEHT TEMNOU3OAALNOHHDBIA KOHCTPYKUUKN, BXOAALLMNA, KaK
NpaBuno, B COCTaB TEMJIOM3ONALMOHHON KOHCTPYKLUMM Ans obopynoBaHUs M TpybonposBonoB ¢
TEMMNEPATYPOi MOBEPXHOCTU HUMKE TemnepaTypbl OKpy)Kalolel cpedbl C  UEeNblo  3aWwmThl
NapoUn30/IALMOHHOIO CI0A OT MEXaHUYECKUX NOBPEKAEHWI;

3.12. TemnepatypHble aedopmaumun: TennoBoe paclIMpPeHUE WAM  CHKATUE U30AUPYEMON
NOBEPXHOCTU U 3/1IEMEHTOB KOHCTPYKLUMMN NOA, BO3AENCTBMEM U3MEHEHMA TEMNEPATYPHbIX YCA0BUI NpU
MOHTaXe M 3KCNyaTaLnm U30AnMpPyemMoro o6beKTa;

3.13. BbIpaBHMBAKOLWMIA CAON: DNEMEHT TEMNAOU30NALMOHHOM KOHCTPYKLMW, BbINOAHAEMbIA U3
YNPYrux PyAOHHbLIX WAW JINCTOBbIX MaTepManoB, YCTaHABAMBAETCA NOL MATKMA MOKPOBHbLIA CAOWM
(Hanprmep M3 NaKOCTEKNOTKAHM) ANS BblpaBHUBAHMA GOPMbI MOBEPXHOCTH;

3.14. NMapoBble 1 BoAsiHbie CNYTHUKKN: TpybonpoBoAdbl Masoro guameTpa, npegHasHavyeHHble Aa
oborpeBa ocHoBHOro TpybonpoBoga M pacnonoXeHHble B 06Wein ¢ OCHOBHbIM TpybonpoBoaom
TENN0N30/IALNOHHON KOHCTPYKLUNMN.

(n. 3.14 BBeaeH NameHeHnem N 1, yT8. MprKazom MuHcTpos Pocecmm ot 03.12.2016 N 882/np)

4, Obwme NoNoKeHun

4.1. Tenno13onAUMOHHAA KOHCTPYKLMA A0MKHa obecneynBaTb NapaMeTpbl TENJIOX0N040HOCUTENS
npy 3KcnayaTauuu, HOPMaTUBHbLIM YPOBEHb TEMNOBbIX NoTepb obopyaoBaHMEM M TpyboMpoBOAAMM,



6e30nacHylo ANA YeNoBEKA TEMMNEPATYPY UX HAPYKHbIX NOBEPXHOCTEN.

4.2. KOHCTpYKLMM Tennoson wusonaumm Tpybonpososos M obopyaoBaHMA AOMXKHbI OTBEYaATb
TpeboBaHUAM:

aHepros¢GeKTMBHOCTM -  MMEeTb  ONTMMANbHOE  COOTHOWEHWE  MeXAy  CTOMMOCTbHO
TENNOU30AALNMOHHON KOHCTPYKLUMM WM CTOMMOCTbIO TErJIoBbiIX MOTEPb 4Yepe3 U30MAUUI0 B TeyeHue
pac4yeTHOro CpoKa aKCnayaTaunu;

3KCN/YyaTaUMOHHOM HaAEKHOCTU M ALONTOBEYHOCTU - BblAEPKNBATL D3 CHUMKEHUA TENN03ALWMUTHBIX
CBOWCTB M paspylleHMA 3KCM/yaTaUMOHHbIe TeMMNepaTypHble, MeXaHUYeCcKMe, XMMUYECKUE U apyrue
BO3LENCTBMA B TEYEHNE PACYETHOrO CPOKA IKCM/yaTaLumu;

6e3onacHOCTN AN OKpy:Katowel cpeabl M 0bCnyKMBaOWEro NepcoHana Mpu aKCNayaTaumm u
L EETIT T

MaTtepuanbl, UCNO/b3yemMble B TEMNJIOU30NALUOHHDBIX KOHCTPYKLMAX, HE [AOJ/IKHbI BblgeNsTb B
npouecce 3KchayaTauuMuM BpegHble, MOXKapoonacHble W B3PbIBOOMACHble, HEMPUATHO MaxHyLwme
BELWLECTBa, a TakXe 6o0/se3HeTBOpHble HaKTepuu, BUPYCbl U TPUOKKU, B KOAMYECTBAX, NPEBbIWAOLMNX
npeaenbHO AONYCTUMbIE KOHUEHTPALUUM, YCTAHOBNEHHbIE B CAHUTAPHbLIX HOPMAX.

4.3. Mpw BbIGOpPE MaTepuanos n U3aennii, BXOASALWMX B COCTAB TEMJON30NALMOHHbIX KOHCTPYKLUI
019 MOBEPXHOCTEN C MOJIOKUTENbHbIMM TemMnepaTypamu TennoHocutens (20 °C u Bblwe), cneayet
Yy4uTbIBaTb cneaytowme pakTopbl:

MEeCTOpPacno/ioxeHue nsonnpyemoro obbekta Cl 131.13330;

(8 pea. 3meHeHuna N 1, yts. NMpukazom MuHcTpos Poccum ot 03.12.2016 N 882/np)

TemnepaTypy U30A1MpyemMoii NOBEPXHOCTY;

TeMnepaTypy OKpYKatloLen cpeabl;

TpeboBaHMA NoXKapHoOM 6e30MacHoOCTY;

arpeccMBHOCTb OKPY*KaloLLen cpeabl AN BELLECTB, COAEPHKALLMXCA B U30AMPYEMbIX 0ObEKTAX;

KOPPO3MOHHOE BO3AENCTBUE;

MaTepuan NoBepPXHOCTU U30/IMPYEMOro 06beKTa;

[0NYyCTUMble Harpy3Kku Ha U30/IMPyeMYyO0 NOBEPXHOCTb;

Ha/nuyne BMBpPALMM M yAaPHbIX BO34ENCTBUIA;

Tpebyemyto [ONTOBEYHOCTb TENION30NALMUOHHON KOHCTPYKLMK;

CaHUTAPHO-TUTMEHNYecKme TpeboBaHUS;

TemnepaTypy NpMMeHeHUs TENN0M30NALNMOHHOIO MaTepmana;

TEenA0NpPoOBOAHOCTb TENNOU3O0NALLMOHHOIO MaTepurana;

TemnepaTtypHble gepopmaumnm U30JnPYyeMbIX MOBEPXHOCTEN;

KOHUrypaumnsa n pasmepbl N30MPYEMON NOBEPXHOCTY;

YCNOBMA MOHTAKa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb U Ap.);

YCIOBUA AEMOHTAXKa U YTUIMU3ALMMN.

TennonsonsaunMoHHan KOHCTPYKUMA TpybonpoBoAOB TEM/OBbIX CeTel noa3emHon beckaHasibHOM
NPOKNAAKM LOMKHA BblAepKMBaTL 63 paspyLeHusn:

BO3/elCTBME rPYHTOBbIX BOA;

Harpy3Ku OT Macchl BblLLENENKALLLETO FPYHTa U MPOXOAALLErO TpaHCNopTa.

Mpw BbIbOpE TENNOM30NALMUOHHBIX MAaTEPUAIOB M KOHCTPYKUMI AN NOBEPXHOCTEN C TeMMepaTypo
TensoHocutena 19 °C n HMXKe M oTpuLaTeNbHOW TeMMepaTypol AOMONHUTENbHO CaeayeT yyYuTbiBaTb
OTHOCUTE/NbHYIO B/IAXKHOCTb OKPYXKaloWero BO34yxa, a TaKXKe BJ/AXHOCTb M MNapOMpPOHULAEMOCTb
TENJION30/IALMOHHOTO MaTepmana.

4.4, B CcOCTaB KOHCTPYKLMM TENAOBOM M30AAUMM AN NOBEPXHOCTENW C MOJIOMKUTENbHOM
TEeMMNepaTypoit B KauectTse 06A3aTe/IbHbIX 3/1EMEHTOB [0/IKHbI BXOAMUTD:

TENIOU30NALMNOHHbIV CNOW;

NMOKPOBHbIN C/I0M;

3N1eMEeHTbI KpenaeHus.

4.5. B COCTaB KOHCTPYKUUM TEMJI0BON W30NAUMM O1s MOBEPXHOCTEM C OTpPULATE/IbHOM
TEMMEpPaATypoi B KayecTBe 06A3aTeNbHbIX 3/1EMEHTOB A0/1KHbl BXOAMUTb:

TENJ0U301ALMOHHbIN CNOI;

Napou30/IALMOHHbIN CNON;

NMOKPOBHbIN C/10M;



3N1eMEHTbI KpenieHus.

Mapoun3oNAUMOHHBIM COM cneayeT MpesycMaTpuMBaTbh TAKMKe MpU TemnepaType WU30/aMpyemoi
NOBEPXHOCTM HUKe 12 °C. YCTpOICTBO NAapOM30IALMOHHOIO CNoA Npu TemnepaType Bbiwe 12 °C cnegyet
npeaycmaTpmeaTb AnA 060pynoBaHMA M TpybonpoBOAOB C TeMMepaTypoir HUxKe TemnepaTypsbl
OKpY)KaloLWen cpeabl, ecin pacyeTHas Temnepatypa M30MPYEMON NOBEPXHOCTU HUKE TemmepaTypbl
""TOUKM pocbl" Npu pacyeTHOM AaBNEHUN U BNAXKHOCTM OKPYKatOLLLEro BO3AyXa.

HeobxoaMMOCTb YCTaHOBKM MapOU30MALMOHHOMO CNOS B KOHCTPYKLMWU TEMNI0BON U30AAUMK ANA
NOBEPXHOCTEN C NEPEMEHHbIM TEMMEPATYPHbIM peXMMom (oT "nonoxuTenbHoin" K "oTpuuatenbHoi" u
HaobopoT) onpegenAaeTca pPacieToM A1A WUCKAOYEHWA HAKOMIEHWsA BAarn B Tenjou30ASALMOHHOM
KOHCTPYKLMMU.

AHTMKOPPO3MOHHbIE  MOKPLITUA  U30/INPYEMOMN  MOBEPXHOCTM HEe  BXOAAT B COCTaB
TENN0U30ALUNOHHbIX KOHCTPYKLMIA.

4.6. B 3aBUCMMOCTM OT MPUMEHAEMbIX KOHCTPYKTUBHbIX PELUEHUI B COCTAaB KOHCTPYKLMM
OOMNOJIHUTENbHO MOTYT BXOAUTD:

BblPaBHMBAIOLWNI CNOM;

npeaoxpaHUTeIbHbIM CNOA.

MpepnoxpaHUTENbHbIN CNo cnegyeT npeaycMaTpuBaTb MpPU MPUMEHEHUU  METaNIMYeCcKoro
NMOKPOBHOIO €101 A/1A NPeA0TBPaLLEHNS NOBPEXAEHUA NAaPOU30AALMOHHbBIX MaTepPUaos.

5. TpeboBaHMA K maTepnanam U KOHCTPYKLUMAM TENN0BOMN M30aALMUN

5.1. B KOHCTpyKUMAX Tennousonsauun obopyaoBaHuAa M TPyboOMNpoBOAOB C TemnepaTypamwu
cofepKalmxca B HAX BellecTB B guanasoHe oT 20 go 300 °C gns Bcex cnocoboB NpoKaagKku, Kpome
6eCcKaHanbHOM, cnefyeT NPUMEHATb TENOU30NALMOHHbIE MaTepuanbl U U3LENUA C NJIOTHOCTbIO He
6onee 200 Kr/m* n KO3bPULUMEHTOM TENNONPOBOAHOCTH B CyXOM COCTOAHMM He 6onee 0,06 BT/(m-K) npu
cpefHen Temnepatype 25 °C. JlonyckaeTcA npumeHeHWe acbecToBbIX LWHYPOB AAA W301sAUMU
Tpyb60oNpoBOAOB YCNIOBHBIM NPOXOA0M A0 50 MM BKAOUUTE/NBHO.

Boibop TEMNOM30MALMOHHOIO MaTepuana A8 KOHKPETHOW KOHCTPYKUMM OCYLLEeCTBASETCA Ha
OCHOBaHMM TEXHUYECKUX TpebOBaHMMN, WU3NOMKEHHbIX B TEXHMYECKOM 33aLaHWUM Ha MNPOEKTUPOBaHUE
TENJIOBOI U30NALMUN.

5.2. B KauecTBe NepBOro TeMN/ION30ALMOHHOIO C/1051 MHOTOC/IOMHbIX KOHCTPYKLMA TENIOM301ALMUM
obopypoBaHuA 1 TPybONpPoBOAOB C TEMNEepaTypamm COLEPHKALLMXCA B HUX BELLECTB B AgManasoHe oT 300
°C 1 6bonee foNycKaeTcA NPUMEHATb TENNOM30NALNOHHbIE MAaTEPUASbI U U3LENUA C NIOTHOCTLIO He bonee
350 kr/m® u Ko3dPMUMEHTOM TEeNNoNPOBOAHOCTM Npu cpeaHeit TemnepaTtype 300 °C He 6onee 0,12
B1/(m-K).

5.3. B KauyectBe BTOPOro M nocjeaylOWMX TeNAOU30NALMOHHBIX C/AOEB KOHCTPYKLMUM
TensomnsonauMm obopynoBaHua n TpybonpoBoaoB C TEMNEPATYPON coaeprKalmxca B HMX sewects 300
°C n bonee pana Bcex CNocoboB MPOKAAZKM, Kpome 6OeckaHasbHOW, cnedyeT MPUMEHATb
TENNOMU30NALUMOHHbIE MaTepuanbl U U34ennsa C NAOTHOCTbIO He 6onee 200 Kr/m* un KoadbduumeHTom
TENNoNpPoBOAHOCTM NpU cpeaHel TemnepaTtype 125 °C He 6onee 0,08 BT/(m-K).

5.4. AnA Tennou3onAuMoHHOro cnoa TpybonpoBOAOB C MNONOXKMUTENbHON TemnepaTypon npu
6eckaHanbHOM MpOKAaAKe creayeT MPUMEHATb MaTepuanbl C NAOTHOCTbIO He 6onee 400 Kr/m® u
TennonposogHocTbio He 6onee 0,07 Bt/(m-K) npu TemnepaType matepuana 25 °C M BNaXKHOCTH,
YKa3aHHOM B COOTBETCTBYIOLMX FOCYAAPCTBEHHbIX CTaHAAPTaX MW TEXHUYECKUX YCIOBUSAX.

5.5. Ana TennousonAuMoHHOro cnos obopyaoBaHMA M TpybonpoBogoB € OTPULATE/bHBIMU
Temnepatypamu cnegyeT NPUMEHATb TEMNJOU30NALMOHHbIE MaTepuanbl U U3LEeINA C NAOTHOCTbIO He
6onee 200 kr/m3® M pacuyeTHOM TeNNOMNPOBOAHOCTbIO B KOHCTPYKUMM He 6onee 0,05 Bt/(m-K) npu
Temneparype seuects MuHyc 40 °C v Bbiwe 1 He 6osee 0,04 Bt/(m-K) - npu munuyc 40 °C.

Mpw BbIBOpPE MaTepunana TENNOM3ONALNOHHOIO CNOA NOBEPXHOCTU € TemnepaTypoit ot 19 go 0 °C
cnefyet OTHOCUTb K NOBEPXHOCTAM C OTPMLATE/IbHBbIMM TeMMNepaTypamMmu.

5.6. CooTBeTCcTBME MaTEpPMasioB, NPUMEHAEMbIX B KQuecTBe TEMJION30NALNOHHOIO U NOKPOBHOIO
CNOEB B COCTaBe TEMJOU30AALMOHHbIX KOHCTPYKLMIA 060pyaoBaHMA 1 Tpybonposoaos, TpeboBaHUAM K
KayecTsy MpPOAYKUWUKW, CAHUTAPHO-TUTMEHMYECKMM TpeboBaHMAM U TpeboBaHMAM  MOXKAPHOM
6e30MacHOCTM  JO/MKHO  ObiTb  MOATBEPXKAEHO  pe3ynbTaTaMW  WUCMbITAHWR,  BbINMOJHEHHbIX



aKKpeaMTOBaHHbIMW OpraHM3auUaMM.

5.7. KoHCTpyKLMA TennoBoi nsonauum TpybonpoBoaoB npu 6eckaHanbHOW NPOKNaAKe A0/KHA
0bn1agatb NPOYHOCTLIO Ha CcXKaTue He meHee 0,4 MMMa.

Mpn 6ecKaHaNbHOW NpPOKAagKe TEMJIOBbIX CeTel cneayeT MPEeMMYLLECTBEHHO MPUMEHATb
npeaBapuUTeNbHO U30/MPOBaHHbIE B 3aBOACKUX YCNOBUAX TPYObl C yYeTOM A0NYCTMMON TemnepaTypbl
NPUMEHEHMA TENNOU30NALMOHHOIO MaTepmnana U TemnepaTypHoro rpadmka paboTbl TENAOBbIX CETEN.

MpuMeHeHMEe 3acbiNHOM U30NSUMK TPybONPOBOAOB MNPV MOA3EMHOM MPOKAAAKe B KaHafax w
6eckaHanbHO He AoNyCKaeTcs.

5.8. lMpu 6eckaHanbHOM MNpOKNagKe npeaBapuUTeNibHO W30/AMPOBaHHble TpybonpoBoabl C
N30M1AUMEN U3 NMEHOMONYypPeTaHa B MOJIMITUIEHOBON 000JI0MKE A0NXHbI ObiTb CHab)KeHbl cUCTEMOM
0OnepaTUBHOIO ANCTAHLMOHHOTO KOHTPOAS BAAXKHOCTM usonaumm (O4K).

MNpumeHeHne Ha ob6a3aTenbHO OCHOBe NyHKTa 5.9 obecneuymBaeT cobniogeHue TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHU4yecKunit pernameHT o 6e3onacHOCTU 34aHUA U

coopyeHuin" (MoctaHoBneHue MNpasuTtensctea PO o1 26.12.2014 N 1521).

5.9. He ponyckaetca npumeHATb acbectocogepralimMe TennouM30NAUMOHHbIE MaTepuanbl ANs
KOHCTPYKLMI TennoBoi nsonaumm obopyaosaHma U TpybonpoBoA0B C OTPULLATEIbHBIMKW TEMMNEPATYPaMU
cofieprKallMxca B HUX BELLECTB U AN1A M30AUUK TPybonpoBOoA0B NOA3EMHOM NPOKNAAKM B HEMPOXOAHbIX
KaHanax.

5.10. Mpwn BbibOpe TENNOU3ONALMOHHbLIX MaTepMasoB U MOKPOBHbLIX CNOEB CneayeT Yy4uTbiBaTb
CTOMKOCTb 3/1€MEHTOB TEM/NOM30NALNOHHON KOHCTPYKUMMU K XMMMUYECKU arpeccuBHbIM ¢aKkTopam
OKpy:Kalowen cpeabl, BKAOYAA BO3MOMKHOE BO3AENCTBME BELLECTB, COAEPIKALLUXCA B U30/MPYyEeMOM
obbeKTe.

He ponyckaeTca npuMmeHeHue Tenaou30NAUMOHHbLIX MAaTepuanos, COAEepXKaLMX opraHuveckue
BEL,eCTBa, ANA M30/AUMM KOHCTPYKLUMIN obopypoBaHMa M TpybonpoBoAOB, coAeprKaliMX CUAbHbIE
OKUCAUTENN (BKUAKUI KUCOPOA).

Ons MeTannuyecknx MNOKPbITUIA AOMKHA NPeaycMaTpuBaTbCA aHTUKOPPO3MOHHAA 3alumMTa Uam
BbIOMpPATbCA MaTepPKnas, He NOLABEPKEHHbI BO3AENCTBUIO arpecCUBHOM cpeabl.

5.11. Ons obopynoBaHus M TpybonpoBOLOB, NOABEPralOMXCA YAAPHbIM BO3LENCTBUMAM U
BUOpaUMM, peKomeHAyeTca MNPUMEHATb TENNOU30/SLUNMOHHbIE W34eNMa Ha OCHoBe 6a3anbToOBOro
CYynepTOHKOro nan acbectoBoro BOJIOKHa UK ApyrMe matepuanbl, BABPOCTOMKOCTb KOTOPbLIX B YC/IOBMAX
3KCnayaTaumMm NOATBEPXKAEHA pPe3y/nbTaTaMM  UCMbITaHWM, BbIMNOJHEHHbIX AKKPeAMTOBaHHbIMMU
OpraHM3auuaAMm.

[Ons 06beKTOB, NoABepraowmxca BUbpaLunmn, Npu NPUMEHEHUN LITYKATYPHbIX 3aLLUTHbIX MOKPbLITUIM
cnepyet npeAycMaTpuBaTb OKNENKY LUTYKATYPHOrO 3alWMTHOMO NOKPbITUA C NOCAeAYOLWEN OKPACKON.

5.12. [pn nNPOEKTUPOBAHUM OOBLEKTOB C MNOBbIWEHHbBIMU  CAHUTAPHO-TUIMEHNYECKUMMU
TpeboBaHUAMU K COAEPMHKAHWUIO MbIIM B BO3AYXE MOMELLEHUN B KOHCTPYKLMAX TENIOM3ONALUKN He
[0MNyCKaeTcA NPMMEHEeHME MaTepPMasioB, 3arpA3HAOLLNX BO34AYyX B MOMELLEHUAX.

PekomeHayeTcs NpUMEHeHMe TEeNAOoM30NALMOHHbIX U34eNnit Ha OCHOBE MUHepasibHOW BaTbl C
OVNAaMEeTPOM BOJIOKHA He bonee 5 MKM, U34e1nin U3 CynepTOHKOro CTEK/IOBOIOKHA B 0OKaAKax co BCex
CTOPOH M3 CTEKNAHHON WAN KpeMHE3eMHOM TKaHM M Noj repMeTUYHbIM 3aLMTHbIM NOKPbITUEM UK
OPYrMX MaTepuasnoB, COOTBETCTBME KOTOPbIX YKa3aHHbIM CaHUTAPHO-TMTMEHUYECKMM TpeboBaHMAM
noATBEpPXKAEHO Pe3y/IbTaTaMM UCMbITAHWUMI, BbINOJIHEHHbIX aKKPEAMTOBAHHbIMM OPraHn3aLnamu.

5.13. B KOHCTPYKUMAX TENI0BOM M30/AUUKM, NpedHa3HavyeHHbIX AnsA obecrneyeHUAa 3afaHHOM
TemnepaTtypbl Ha MOBEPXHOCTM M30AALUM, B KayecTBe MOKPOBHONO C/0S1 PEKOMEHAYeTCA NPUMEHATb
maTepuanbl CO CTeMeHbl 4YepHoTbl He Huxe 0,9 (¢ Ko3pPUUMEHTOM W3NAYYEHUA HE HUXKe

5,0 Br/ (v’ - K*)).

5.14. He ponyckaeTca MNPUMEHEHUE METa/IZIMYEeCKOro MOKPOBHOMO €0 MPWU  MOA3EMHOM
6eckaHanbHOM NPOKAaAKe U NPoKNaaKe TPybonpoBoA0B B HENPOXOAHbIX KaHaNax.

MOKPOBHbIA C/NOMA M3 TOHKOJINCTOBOIO METa/l/la C Hapy*KHbIM MOJIMMEPHbIM MOKPbLITUEM He
[0MYyCKaeTcsa NPUMEHATb B MeCTax, NoABEPKEHHbIX NPAMOMY BO34ENCTBUIO COJIHEYHbIX JIy4EN.

5.15. MNOKpOBHbIN C/ION AOMNYCKAETCA He MPeaycMaTpuBaTh B TEMJION30AALUMOHHbBIX KOHCTPYKLMAX



Ha OCHOBE M34e/Wi U3 BOJIOKHUCTbIX MaTepUanoB C MOKPbITUEM (K3WWMPOBAHHbIX) U3 ANIOMUHUEBOM
$OoNbriM MAN CTEKNOTKAHM (CTEKNOXONCTA, CTEKNOPOTrOXKM), BCMEHEHHOrO CUMHTETUYECKOrO KaydyKa M
BCMEHEHHOMO MOJIM3TUIEHA A1 U30/MPYEMbIX OOBEKTOB, PACNONOMKEHHbIX B MOMELLEHUAX, TOHHENSAX,
noAganax U Yepaakax 3gaHuin, U NPy KaHabHOM NpoKnaake TpybonposoaoB.

(n. 5.15 B pea. U3meHenus N 1, yts. MNpunkaszom MuHctpos Poccum ot 03.12.2016 N 882/np)

5.16. Yncno cnoes napou3oNALMOHHOIO MaTepuana B TEMNNOU30NALUMOHHbBIX KOHCTPYKUMAX ANA
0bopyaoBaHUA M TpybONpoBOAOB C OTPULLATEIbHBIMU TEMMEepPaTypPaMn COAEPMKALLMXCA B HUX BELLECTB
pekomeHayeTcs NPUHMMATL no MNpunoxkeHuto b (Tabaunua 6.4).

(8 pea. 3meHenuma N 1, ytB. NMpukazom MuHcTpos Poccumn ot 03.12.2016 N 882/np)

Tabanua 1 uckntouera c 4 nona 2017 roga. - UsmeHenume N 1, ytB. NMprkaszom MuHcTpos Poccun ot
03.12.2016 N 882/np.

5.17. Mpu nNpMMeHeHUU Tenaon30AAUMOHHbBIX MATepUasoB W3 BCMEHEHHbIX MOAMMEPOB C
3aKpPbITbIMM NOPaMKU HEOHBXOAMMOCTb MPUMEHEHMA NAaPOU30ALMOHHOIO C/1I0A A0/1KHA 6bITb 060CHOBaHA
pacyeTom. lpu MCKAKOYEHUM NAPOM3ONALMOHHOIO CNOA crneayeT npefycMmaTpuBaTb repmeTusaLmio
CTbIKOB M34eNNI MaTepuanamu, He NPOMNYCKAOWMMN BOAAHbIE Napbl.

MNpumeHeHne Ha obA3aTenbHOW oOcHoBe nyHKTOB 5.18, 5.19 obecneuymBaeTr cobnogeHue
TpeboBaHuii PegepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHMUYECKUIN pernameHT o besonacHoCcTH
3[aHuI 1 coopykeHnin" (MoctaHoBneHuMe Mpasutensctea PP o1 26.12.2014 N 1521).

5.18. Tennou3onsaLMOHHbIE KOHCTPYKLMM M3 MaTepuanosB C rpynnoi roptodect I3 mn 4 He
[ONyCKaeTca npeaycMaTpuBaTth Ans obopyaoBaHna n TpybonpoBoAOB, PACNOOKEHHDIX:

a) B 34aHMAX, Kpome 34aHMI IV cTeneHn OrHecTOMKOCTM, OAHOKBAPTMPHLIX KWUJbIX AOMOB U
OXN1aXKAAEMbIX NOMELLEHNI XON04U/IbHUKOB;

6) B HapPYXHbIX TEXHO/IOTMYECKUX YCTaHOBKAX, KPOME OTAE/IbHO CTOoAWEro 060pya0BaHNs;

B) Ha 3CTakafax W ranepesx MNpuM HaAuuuu Kabenei u TpybonpoBOAOB, TPAHCMOPTUPYHOLLMUX
roptoume BeLecTaa.

Mpn aTOM goNyCKaeTcA NpMMeHeHune roptoumx matepumanos rpynnsl 3 uan M4 ana:

Napoun3o/IALMOHHOIO CN0A TONLWMHON He bonee 2 Mm;

CNOA OKPACKM MU NJIEHKMU TONLLMNHOM He bonee 0,4 mm;

NMOKPOBHOTO €nosA TpybonpoBOAOB, PACMONOMKEHHbLIX B TEXHUYECKMX MOABaIbHbIX 3TaKax MU
NoAnoNbAX C BbIXOAOM TO/IbKO HAPYKY B 34aHMAX | 1 || cTeneHen OrHecToMKOCTM NPU YCTPOMCTBE BCTaBOK
OJIMHOW 3 M 13 Heroptoumx matepuanos He bosiee yem yepes 30 m gaunHbl Tpybonposoaa;

TENNOU30NALMOHHOIO CNOA M3 3a/IMBOYHOrO MEHOMOAWYypeTaHa MpU MOKPOBHOM C/l0e U3
OLMHKOBAHHOM CTa/N B HAPYKHbIX TEXHOOTMYECKMX YCTAaHOBKAX.

MOKPOBHbLIV COM U3 cnaboroptoumx matepmanos rpynnbl [l U M2, NpUMEHAEMbIX ANA HAPYXKHbIX
TEXHONOIMMYECKNX YCTAHOBOK BbICOTOM 6 M 1 Hosiee, f0MKeH BblTb Ha OCHOBE CTEKNOTKAHM.

5.19. Tennosasa usonauna Tpybonposoaos 1 06opyaoBaHMA JoMKHA obecneunsatb 6e3ycnoBHoe
BbINONHEHWe TpeboBaHMIM 6€30NaCHOCTM U 3aLMTbl OKPY*KatoLWwen cpeapl.

[na Tpy6onpoBoA0B HaA3EMHOMN NPOKAAAKM NPU NMPUMEHEHWUW TEMNNOU3ONALMOHHBIX KOHCTPYKLMIA
M3 roproymx maTepuanos rpynnel 3 n 4, cnegyeT npegycmaTpuBarh:

BCTAaBKM AJIMHOMN 3 M 13 HEFOPHOYMX MaTepuranos He 6osee Yem Yepes 100 m gaunHbI TPy6ONpoBOAa;

YYACTKM TEMIOU30/IALUMOHHBIX KOHCTPYKLUNI U3 HEFOPIOYMX MATEPUAJIOB HA PAaCcCTOAHMM He MeHee
5 M OT TEXHO/IOTMYECKNX YCTAHOBOK, COAEPKALLMUX FOPIOYME Fasbl U KULKOCTU.

Mpn nepeceyeHnn TPybONPOBOLOM NPOTUBOMONKAPHOM Nperpagbl cnepyer npegycmaTpusaTtb
TEMN/ION30/ALMOHHbIE KOHCTPYKLUMUM U3 HEFOPHOYMX MATEPUAJIOB B Mpeaenax pasmepa npoTMBONOXKAPHOM
nperpagbl.

Mpn NPUMEHEHMN KOHCTPYKLUI TENIONPOBOAOB B TENNOBOWN U30AALMM U3 TOPHOYNX MATEPUAIOB B
Heroptoyeit 060104Ke JONYCKaeTCA He AeNaTb MPOTUBOMNOXKAPHbIe BCTABKM.

TpeboBaHMA K nNoOXapHOW 6e30MacHOCTU TEenJ0OU30/IALMOHHBLIX KOHCTPYKUui TpybonposBoaos
TennoBbIx ceTel onpegenstorca no CM 124.13330.

5.20. Ana anemeHTOB 06OpYyAOBaHMA U TPybONpoBOAOB, TPebylowmx B NpoLecce 3KcnayaTaumm



CUCTEMATMYECKOro  HabntogeHua, cnepyet  npegycmaTpmeatb  cOOpHO-pasbopHble  CbeMHble
TENNON30ALMOHHDBIE KOHCTPYKLUMMN.

CbemHble TENNOU30NAUMOHHbBIE KOHCTPYKLMU [OSKHbI MPUMEHATLCA A4 M30AUMKU  JIOKOB,
bnaHLeBbIX COEANHEHWIA, apMaTypbl U KOMMNEHCATOPOB TPYHONPOBOAOB, @ TaKXKe B MECTaxX U3MEPEHUN U
NPOBEPKM COCTOAHUA U30UPYEMbIX MOBEPXHOCTEN.

5.21. U3penna 13 mMUHepanbHOM BaTbl (KaMeHHOM BaTbl M CTEKNOBONOKHA), NPUMEHAEMbIE B
KayecTBe TENJI0U30NALMOHHOrO coa Ansa TpybonpoBoA0B NOA3EMHON KaHAIbHON NPOKAAAKM, AONKHbI
6bITb rMAPOPO6M3NPOBAHBI.

He fnonyckaeTca npuMeHeHne TENN0U30IALNOHHbBIX MaTePUanoB, NOABEPKEHHbIX A4eCTPYKLMU NpU
B3aMMOZEeNCcTBMM C Bnaroit (acbectocogepskallas MacTUYHas W301AUMA, M3LeNna  U3BECTKOBO-
KpemHe3eMucTble, Nep/IMTOLEMEHTHbIE U COBE/IUTOBLIE).

5.22. Tpun nNpPOEKTUPOBaHMW TEMJIOBOM M30AAUMU  CAeAYEeT YUMTbIBAaTb BO3MOMKHOCTb
KOPPO3MOHHOIo BO34EeNCTBUA TENIOU30NALMOHHOTO MaTepuana Uan BXogALWMNX B €ro COCTaB XMMUYECKUX
BELLECTB Ha MeTa/lZInYecKkne NnoBepxHOCTM obopyaoBaHMA U TpyboONpoBOAOB B MPUCYTCTBUM Bnaru. B
3aBMCMMOCTM OT MaTepuana M30AMpPyemoit NMoBepxHOCTU (CTanb YraepoamcTas, CTa/lb NerMpoBaHHas,
LBETHble MeTa /bl U CMNJIaBbl) U BUAA KOPPO3UK (OKMCIEHME, LLLEIOYHAA KOPPO3MA, pacTPecKkMBaHUe nog,
HanpsXeHnem) B TEXHMYECKOM 334aHMM Ha MPOEKTMPOBaHWE credyeT YyKasblBaTb TpeboBaHWMA NoO
OrpaHMYEHUIO CcoAaepXaHua B TENJIOM30NALMOHHOM MaTepuase BOAOPACTBOPMMbIX XJIOPMAOB,
dTOpPMAoB, cBOBOAHbIX Wenoyveit n pH matepmana.

5.23. Tennosan nsonsauma TpybonpoBoAoB ¢ 060rpeBaloWwnMmn Ux CNyTHUKAMKU NpeaycmaTpuBaeT
MX COBMECTHYIO NPOKMAAKY B 0bOWEN TenNOM30MALMOHHON KOHCTPYKUMWN. KOHCTPYKTUBHbIE pelleHus
TENNOBOM MW30ASLMM  ONPESensatoTCs UYMCAOM CMYTHUKOB WM UX PACMONIOKEHMEM OTHOCUTE/IbHO
TpybonpoBoaa B KOHCTPYKLUMU. TpUMeHAOTCA cucTeMbl 0b6orpeBa, NpeaycMaTpuBaloLWmMe YacTUYHbIN U
nosiHbIN oborpes Tpybonposoaa. A nosbiweHUA 3PPeKTUBHOCTM TENNOOOMEHA MEXKAY CMYTHUKOM U
TPyH6ONpPOBOAOM MPUMEHAIOTCA KOHCTPYKTUBHbIE pelleHna (pacnopku, nogknaaku), obecneunsarowme
MaKCMMaslbHOE WUCMNOJIb30BaHWE TEMNA0OTAAOWEN MOBEPXHOCTU CMYTHUKA M TEMNOBOCNPUHUMAIOLLEN
NOBEPXHOCTM TPYHONPOBOAA B NPOCTPAHCTBE, OrPaHUYEHHOM TEMNAOU30NALMOHHOM KOHCTPYKUMen. Onn
CHUXKEHMA Ten/oBbIX MOTEPb Yepe3 YYacCTOK TEen/OM30NALUMOHHON KOHCTPYKLUMKU, KOHTAKTUPYIOLNIA C
BO34YyXOM B NPOCTPAHCTBE, OTPAaHMYEHHOM TEMIOM30NALUMOHHON KOHCTPYKUMEN, 33 CYET YMEHbLUEHUA
paAMauNoOHHON COCTaBNAIOLLEN TEM/IOBOrO NOTOKA, MOTYT NMPUMEHATLCA BHYTPEHHWE 06KNaaKK (3KpaHbl)
13 aNtloMuHMeBON ¢onbrn TonwmHon 0,1 Mm uamn GoNbrMpoBaHHbIX IMCTOBBIX U PYIOHHbIX MaTeEPUaos,
C Y4ETOM A0NYCTUMOWN TEMNEPATYPbI UX MPUMEHEHMUS.

(n. 5.23 BBeaeH NameHeHnem N 1, yT8. MprKazom MuHcTpos Pocecmm ot 03.12.2016 N 882/np)

6. lNpoeKTMpoBaHMe TENIOBOM U30aALUN

6.1. PacyeTt TONLWMHbI TENNOU30AALNOHHOIO CNOA
No HOPMMUPOBAHHOM NJIOTHOCTM TENJIOBOFO NOTOKA
(8 pea. U3meHeHus N 1, yTB. MNpuKasom
MwuHcTposa Poccmun ot 03.12.2016 N 882/np)

6.1.1. Hopmbl NJIOTHOCTM TEMN/IOBOrO MOTOKAa Yepe3 M30/IMPOBAHHYH MOBEPXHOCTb OOBLEKTOB,
pacnonoeHHbIx B EBponeickom pernoHe Poccuu, cnegyeT npuHUMaTh:

Ans 06opyaoBaHUsA M Tpyb6oNpPoBOAOB C NONOXKUTENbHBIMM TEMMNEPATYPAMMK, PACTNONOMKEHHbIX:

Ha OTKPbLITOM BO3AyXe - No Tabauuam 2 u 3;

B NomeLlleHun - no Tabaunuam 4 n 5;

Ans 0bopyaoBaHus M Tpyb6onNpoBOAOB C OTPULATENBHBIMKU TEMNEPaTyPaMM, PACrnONOKEHHbIX:

Ha OTKPbLITOM BO3AyXe - No Tabauue 6;

B MOMeELLEHMN - No Tabauue 7;

npwv NpoKnagKe B HEMPOXOAHbIX KaHalax:

ans TpybonpoBoAoB ABYXTPYOHbIX BOASHbIX TEMIOBbIX ceTel - no Tabavuam 8 n 9;

AN NaponpoBOLOB C KOHAEHCATONPOBOAAMM MPU UX COBMECTHOW MPOKAALKE B HEMPOXOAHbIX
KaHanax - no tabauue 10;

ana TpybonpoBoaoB ABYXTPYOHbIX BOAAHbBIX TEM/0BbLIX CETEM NPM BecKaHabHOM NpoKaaaKe - Mo



Tabanuam 11 -12.

Tabaunua 2
HOprl MNAOTHOCTU TENNOBOIO NOTOKa 060py,£|,OBaHMH
1 TPY6ONPOBOAOB C NONOXUTENbHBIMU TEMMEpaTypPamm
NP PacnoN0XXeHUN Ha OTKPbITOM BO34yXe
M yncne yacos paboTbl 6onee 5000
YCNOBHbIA Temnepatypa TennoHocutens, °C

Tp;g::szioa 20 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600

a, MM MNOTHOCTb TEN/IOBOrO 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 | 11 | 20 | 31 | 42 | 54 | 67 | 81 | 95 | 111 | 128 | 145 | 163
40 5 |12 | 23 | 35| 47 | 60 | 75 | 90 | 106 | 123 | 142 | 161 | 181
50 6 | 14 | 26 | 38 | 51 | 66 | 81 | 98 | 115 | 133 | 153 | 173 | 195
65 7 | 16 | 29 | 43 | 58 | 74 | 90 | 108 | 127 | 147 | 169 | 191 | 214
80 8 | 17 | 31 | 46 | 62 | 78 | 96 | 115 | 135 | 156 | 179 | 202 | 226
100 9 | 19 | 34 | 50 | 67 | 85 | 104 | 124 | 146 | 168 | 192 | 217 | 243
125 10 | 21 | 38 | 55 | 74 | 93 | 114 | 136 | 159 | 183 | 208 | 235 | 263
150 11 | 23 | 42 | 61 | 80 | 101|132 | 156 | 182 | 209 | 238 | 267 | 298
200 14 | 28 | 50 | 72 | 95 | 119 | 154 | 182 | 212 | 242 | 274 | 308 | 343
250 16 | 33 | 57 | 82 | 107 | 133 | 173 | 204 | 236 | 270 | 305 | 342 | 380
300 18 | 37 | 64 | 91 | 118 | 147 | 191 | 224 | 259 | 296 | 333 | 373 | 414
350 22 | 45 | 77 | 108 | 140 | 173 | 208 | 244 | 281 | 320 | 361 | 403 | 446
400 25 | 49 | 84 | 117 | 152 | 187 | 223 | 262 | 301 | 343 | 385 | 430 | 476
450 27 | 54 | 91 | 127 | 163 | 200 | 239 | 280 | 322 | 365 | 410 | 457 | 505
500 30 | 58 | 98 | 136 | 175 | 215 | 256 | 299 | 343 | 389 | 436 | 486 | 537
600 34 | 67 | 112 | 154 | 197 | 241 | 286 | 333 | 382 | 432 | 484 | 537 | 593
700 38 | 75 | 124 | 170 | 217 | 264 | 313 | 364 | 416 | 470 | 526 | 583 | 642
800 43 | 83 | 137 | 188 | 238 | 290 | 343 | 397 | 453 | 511 | 571 | 633 | 696
900 47 | 91 | 150 | 205 | 259 | 315 | 372 | 430 | 490 | 552 | 616 | 681 | 749
1000 52 | 100 | 163 | 222 | 281 | 340 | 400 | 463 | 527 | 592 | 660 | 729 | 801




1400 70 | 133 | 215 | 291 | 364 | 439 | 514 | 591 | 670 | 750 | 833 | 918 | 1098
Bonee 1400 n MNOTHOCTbL TENJIOBOrO NOTOKA, BT/M?
NAockue
MOBEPXHOCTH 15 27 41 54 66 77 89 | 100 | 110 | 134 | 153 | 174 | 192
MpumeyaHune. [POMEXKYTOUYHbIE 3HAYEHWss HOPM MJIOTHOCTM TENAO0BOro MOTOKA credyet

onpeaensTe MHTEpPNoaAuMen.

Tabnuvua 3
HopMbl NIOTHOCTM TENOBOrO NOTOKa 060PYyA0BaHMA
1 Tpy6ONPOBOAOB C NONOXKMUTEbHBIMM TEMMEpaTypamm
NPW PaCNONONKEHNN Ha OTKPLITOM BO3yXe
M ymcae Yacos pabotbl 5000 U meHee
VENOBHbI TemnepaTypa TennoHocuTens, °C
pr%‘(’)i’;‘; on| 20 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
a, MM MAOTHOCTb TENNIOBOrO 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 MAOTHOCTbL TEN/JIOBOrO NOTOKA, BT/M?
naocKkue
NOBEPXHOCTH 19 35 54 70 85 99 | 112 | 125 | 141 | 158 | 174 | 191 | 205

MNpumeyaHne. [MpomeKyTOUYHble 3HAYeHMA HOPM TMJIOTHOCTM TENAOBOrO MOTOKa creayeT
onpegensite UHTEPNONALMNEN.

Tabnuua 4

Hopmbl N10THOCTU TENNOBOrO NOTOKa ANA 0bopyAoBaHMA
1 TpybonpoBOAOB C NOMOKUTENbHBIMU TEMNEPATYPAMM
NPW PacrnosioXKeHU B MOMELLLEHWUN U Ync/ie YacoB paboTel 6onee 5000

VeN0BHbI Temnepatypa TennoHocutens, °C
prgiz’;%‘; on| 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
a, MM MAOTHOCTb TENAIOBOrO 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 | 161 | 195 | 230 | 267 | 305 | 344 | 385 | 428




400 36 72 | 106 | 139 | 174 | 210 | 247 | 286 | 326 | 368 | 411 | 456
450 39 78 | 114 | 150 | 187 | 225 | 264 | 305 | 348 | 392 | 437 | 484
500 43 84 | 123 | 161 | 200 | 241 | 282 | 326 | 370 | 417 | 465 | 514
600 49 96 | 139 | 181 | 225 | 269 | 315 | 363 | 412 | 462 | 515 | 569
700 55 | 107 | 153 | 200 | 247 | 295 | 344 | 395 | 448 | 502 | 558 | 616
800 61 | 118 | 169 | 220 | 270 | 322 | 376 | 431 | 487 | 546 | 606 | 668
900 67 | 130 | 185 | 239 | 294 | 350 | 407 | 466 | 527 | 589 | 653 | 718
1000 74 | 141 | 201 | 259 | 318 | 377 | 438 | 501 | 565 | 631 | 699 | 768
1400 99 | 187 | 263 | 337 | 411 | 485 | 561 | 638 | 716 | 797 | 880 | 964
Bonee 1400 n MNOTHOCTb TENNIOBOrO NOTOKa, BT/M?
nnockue
nosepxHoctv | 23 41 56 69 82 94 | 106 | 118 | 130 | 141 | 153 | 165
MpumeyaHue. [pomeKyTOUHble 3Ha4YeHMA HOPM MJIOTHOCTM TEnA0BOro MOTOKa cneayet
onpeaensitb UHTEPNONALMEN.

Tabnuua 5

HopMbl N1OTHOCTM TENJIOBOIO NOTOKA A8 060pyA0BaHMS
N TpybonNpoBOA0B C MONOXKUTENBHbIMU TEMMEPATYPaMu
NP1 PacnoNoXeHUN B NOMELLLEHNM U YUC/e YacoB paboTbl
5000 un meHee

N TemnepaTypa TennoHocutens, °C
prgzz’;%‘; on| 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
a, MM MAOTHOCTb TENJIOBOrO 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 | 8 | 101 | 118 | 136 | 154 | 174
40 10 | 23 | 36 | 49 | 64 | 80 | 96 | 114 | 132 | 152 | 172 | 194
50 11 | 25 | 40 | 54 | 70 | 87 | 105 | 124 | 144 | 165 | 187 | 210
65 13 | 29 | 45 | 62 | 79 | 98 | 118 | 139 | 161 | 184 | 208 | 233
80 14 | 32 | 49 | 66 | 85 | 105 | 126 | 148 | 171 | 195 | 221 | 247
100 16 | 35 | 54 | 73 | 93 | 115 | 137 | 161 | 186 | 212 | 239 | 267
125 18 | 39 | 60 | 81 | 103 | 126 | 151 | 176 | 203 | 231 | 261 | 291
150 21 | 44 | 66 | 89 | 113 | 138 | 164 | 192 | 221 | 251 | 282 | 315




200 26 53 80 | 107 | 134 | 163 | 194 | 225 | 258 | 292 | 328 | 365
250 30 62 92 | 122 | 153 | 185 | 218 | 253 | 290 | 327 | 366 | 407
300 34 70 | 103 | 136 | 170 | 205 | 241 | 279 | 319 | 359 | 402 | 446
350 38 77 | 113 | 149 | 186 | 224 | 263 | 304 | 347 | 391 | 436 | 483
400 42 85 | 123 | 162 | 201 | 242 | 284 | 328 | 373 | 419 | 467 | 517
450 46 92 | 134 | 175 | 217 | 260 | 305 | 351 | 398 | 448 | 498 | 551
500 51 | 100 | 144 | 189 | 233 | 279 | 327 | 375 | 426 | 478 | 532 | 587
600 58 | 114 | 164 | 214 | 263 | 314 | 367 | 420 | 476 | 533 | 592 | 652
700 65 | 127 | 182 | 236 | 290 | 345 | 402 | 460 | 520 | 582 | 645 | 710
800 73 | 141 | 202 | 261 | 320 | 379 | 441 | 504 | 568 | 635 | 703 | 772
900 81 | 156 | 221 | 285 | 349 | 413 | 479 | 547 | 616 | 687 | 760 | 834
1000 89 | 170 | 241 | 309 | 378 | 447 | 518 | 590 | 663 | 739 | 816 | 896
1400 120 | 226 | 318 | 406 | 492 | 580 | 668 | 758 | 850 | 943 | 1038 | 1136
Bonee 1400 n MNOTHOCTb TENNIOBOrO NOTOKa, BT/M?
nAocKkune
nosepxHoctn | 26 46 63 78 92 | 105 | 119 | 132 | 145 | 158 | 171 | 190
MpumeuvaHue. [MpomerKyTOUHble 3HAYeHMA HOPM MAOTHOCTM Ten/soBOro MOTOKa credyeT
onpeaenaTb MHTepnonauuen

Tabnuua 6
HOprI NNAOTHOCTU TEeN/210BOro NOTOKa ANA 060py,u,OBaHMﬂ
1 Tpy60NpOBOAOB C OTPULATENbHBIMI TEMNEpaTypamm
Npn PacnoN0XXeHUN Ha OTKPbITOM BO34yXe
YCNOBHbI Temnepatypa TennoHocutens, °C
MPOXOA o | 10 | 20 | -40 | -60 | -80 | -100 | -120 | -140 | -160 | -180
TpybonpoBog,
a, MM MAOTHOCTbL TENJIOBOrO NOTOKA, BT/M
20 3 3 4 6 7 9 10 | 12 | 14 | 16 | 17
25 3 4 5 6 8 9 11 | 12 | 15 | 17 | 18
40 4 5 5 7 9 10 | 12 | 13 | 16 | 18 | 19
50 5 5 6 8 9 11 | 13 | 14 | 16 | 19 | 20
65 6 6 7 9 10 | 12 | 14 | 15 | 17 | 20 | 21
80 6 6 8 10 | 112 | 13 | 15 | 16 | 18 | 21 | 22




100 7 7 9 11 13 14 17 18 20 22 23
125 8 8 9 12 14 16 18 20 21 23 25
150 8 9 10 13 16 17 20 21 23 25 27
200 10 10 12 16 18 20 23 25 27 29 31
250 11 12 14 18 20 23 26 27 30 33 35
300 12 13 16 20 23 25 28 30 34 36 39
350 14 15 18 22 24 27 30 33 36 38 41
400 16 16 20 23 26 29 32 34 38 40 43
450 17 18 21 26 28 31 34 37 39 42 45
500 19 21 23 27 30 33 36 38 41 44 46
Bbonee 500 MNOTHOCTb TEN/IOBOro NOTOKA, BT/M?
11 12 12 13 14 15 15 16 17 18 19
MpumeyaHue. [pomeXKyTOUHble 3HAYeHWA HOPM MNOTHOCTU TemnioBOro MNOTOKa cheayet
onpeaenaTb MHTepnonauunen

Tabaunua 7
HopMbl NNOTHOCTM TeNN0BOrO NOTOKa ANA 060pyA0BaHNA
1 Tpy6oNpoBOA0B C OTPULLATENbHBIMU TemMNepaTypamm
NPY PacrnoNoKeHUM B NOMeLLeHUM
VCNOBHbI TemnepaTypa TennoHocutens, °C
pr';z%’;"oi on| O | 10| 20 | 40 | 60 | 80 | 100 | -120 | -140 | -160 | -180
a, MM MAOTHOCTb TENAOBOrO NOTOKA, BT/M
20 5 6 6 7 8 9 10 10 11 13 14
25 6 7 7 8 9 10 11 14 16 17 20
40 7 7 8 9 11 12 13 16 17 19 21
50 7 8 9 10 12 13 15 17 19 20 22
65 8 9 9 11 13 14 16 18 20 21 23
80 9 9 10 12 13 15 17 19 20 22 24
100 10 10 11 13 14 16 18 20 21 23 25
125 11 11 12 14 16 18 20 21 23 26 27
150 12 13 13 16 17 20 21 23 25 27 30




200 15 16 16 19 21 23 25 27 30 31 34
250 16 17 19 20 23 26 27 30 33 36 38
300 19 20 21 23 26 29 31 34 37 39 41
350 21 22 23 26 29 31 34 36 38 41 44
400 23 24 26 28 30 34 36 38 41 44 46
450 25 27 28 30 33 35 37 40 42 45 48
500 28 29 30 33 35 37 40 42 45 47 49
Bonee 500 MNOTHOCTb TEN/AI0OBOrO NOTOKA, BT/M?
15 16 17 18 19 19 20 21 22 22 23
MpumeyaHue. [pomexkyTOYHble 3HAYEHUA HOPM TJIOTHOCTU TEMJIOBOro MOTOKa credyet
onpeaenaTb MHTEPNoNALUEN.

Hopmbl NIOTHOCTU TEMNOBOIO NOTOKA Yepes NOBEPXHOCTb U30NALLUN
TpybonpoBoaoB ABYXTPYOHbIX BOAAHbBIX CETEN NPU NOA3EMHOM
KaHanbHOW NpoKaaaKe

Tabaunua 8
Hopmbl NIOTHOCTU TENNOBOrO NOTOKa ANA Tpybonposoaos

ABYXTPYOHbIX BOAAHbBIX CETEN NPV NOA3EMHON KaHaIbHOW NPOKAaAKe
N NPOA0IKUTENBHOCTU PaboTbl B rog 6onee 5000 vy

VCNOBHbI CpeaHeroaosas TemnepaTypa TenaoHocutens (noaawowmii/obpatHsii), °C
pr’é‘;z’;ﬁ on 65/50 90/50 110/50
a, MM CyMMapHas AvHeliHaA NIOTHOCTb TEM/I0BOrO NMOTOKa, BT/Mm
25 19 24 28
32 21 26 30
40 22 28 32
50 25 30 35
65 29 35 40
80 31 37 43
100 34 40 46
125 39 46 52
150 42 50 57
200 52 61 70




250 60 71 80
300 67 79 90
350 75 88 99
400 81 96 108
450 89 104 117
500 96 113 127
600 111 129 145
700 123 144 160
800 137 160 177
900 151 176 197
1000 166 192 212
1200 195 225 250
1400 221 256 283
MpumeyaHua. 1. PacyeTHble cpefHEerofoBble TeMNepaTypbl BOAbl B BOAAHbLIX TEMIOBbLIX CETAX
65/50, 90/50 1 110/50 °C cooTBeTCTBYIOT TEMMepaTypHbIM rpadumkam 95 - 70, 150 - 70 1 180 - 70 °C.
2. MNpomexKyTouHble 3Ha4YeHUs HOPM MIOTHOCTM TErnJOBOrO MOTOKAa C/eAyeT onpeaenatb
WMHTepnonauunen.

Tabnnua 9

HopMmbl N1OTHOCTM TENIOBOTO NOTOKA AnA Tpybonposoaos
OBYXTPYOHbIX BOAAHbIX CETEN NPU NOA3EMHON KaHa/IbHOW NPOK/IaAKe
N NpoAo/KUTENbHOCTM paboTbl B rog 5000 4 1 meHee

VCNOBHBII CpeaHeroaosas TemnepaTypa TenaoHocutens (nogawowwmii/obpatHsiin), °C
pr%‘(’)i’;‘; on 65/50 90/50 110/50
a, Mm CymmapHas IMHeltHan NA0THOCTb TeMNA0BOro NoToKka, Br/m
25 21 26 31
32 24 29 33
40 25 31 35
50 29 34 39
65 32 39 45
80 35 42 48
100 39 47 53




125 44 53 60

150 49 59 66

200 60 71 81

250 71 83 94

300 81 94 105
350 89 105 118
400 98 115 128
450 107 125 140
500 118 137 152
600 134 156 174
700 151 175 194
800 168 195 216
900 186 216 239
1000 203 234 261
1200 239 277 305
1400 273 316 349

MpumeuyaHue. CM. NnpumeYaHma K Tabavue 8.




Hopmbl NAOTHOCTM TENI0OBOrO NOTOKA Yepes3 NOBEePXHOCTb U30/1ALMN
naponposoaos C KOHAEHCATONPOBOAAMU NPU UX COBMECTHOM
NPOK/1agKe B HEMPOXOAHbIX KaHanax

Maponp KoHaeH Maponp KoHaeH Naponp KoHaeH Naponp KoHaeH Naponp KoHaeH Naponp KoHaeH
VCNOBHbI caTonp catonp catonp catonp caTtonp caTonp
0BOA, 0BOA4, 0BOA4, 0BOJ, 0BOJ, 0BOJ,
npoxoz, 0BOA, 0BOA4, 0BOJ, 0BOJ, 0BOj, 0BOA,
TPYbOnposoA PacueTHaa TemnepaTypa TennoHocutens, °C
0B, MM
115 100 150 100 200 100 250 100 300 100 350 100
25 25 22 18 30 18 41 18 51 18 64 18 79 18
32 25 23 18 32 18 43 18 54 18 69 18 83 18
40 25 25 18 33 18 45 18 58 18 73 18 88 18
50 25 27 18 36 18 52 18 64 18 79 18 95 18
65 32 31 21 43 21 58 21 71 21 88 20 103 20
80 40 35 23 46 23 62 23 81 22 98 22 117 21
100 40 38 23 49 23 66 23 81 22 98 22 117 21
125 50 42 24 53 24 72 24 88 23 107 23 126 23
150 65 45 27 58 27 78 27 94 26 115 26 142 26
200 80 52 27 68 27 89 27 108 28 131 28 153 28
250 100 58 31 75 31 99 31 119 31 147 31 172 31

Tabauua 10



300 | 125 64 33 83 33 110 33 133 33 159 33 186 33
350 | 150 70 38 90 38 118 38 143 37 171 37 200 34
400 | 180 75 42 96 42 127 42 153 41 183 41 213 41
450 | 200 81 44 103 44 134 44 162 44 193 43 224 43
500 | 250 86 50 110 50 143 50 173 49 207 49 239 48
600 | 300 97 55 123 55 159 55 190 54 227 54 261 53
700 | 300 105 55 133 55 172 55 203 54 243 53 280 53
800 | 300 114 55 143 55 185 55 220 54 - - - -

MpumeyaHue. NpomexKyToUHble 3Ha4YeHNA HOPM NJIOTHOCTU TENJIOBOro NOTOKa cneayeTt onpeaenatb MHTepﬂOﬂFILLMEﬁ.

HopMmbl NIOTHOCTU TEMAOBOrO NOTOKA Yepes NOBEPXHOCTb U30AALLUN
Tpy60onpoBoA0B ABYXTPYOHbIX BOAAHbIX CeTei Npu noasemHon
6eckaHanbHOW NpoKIagKe

Hopmbl NNOTHOCTU TENNOBOro NOTOKa ANA Tpybonposoaos
npv nog3emHol 6eckaHanbHOM NPOKNAAKE U NPOAO/IKUTENbHOCTU
pabotbl B rog 6onee 5000 y

Tabnuua 11



VCNOBHbIA CpeaHeroaosas TemnepaTypa TenaoHocuTtens (nogawouwmin/obpatHbliin), °C

oy g;’;’;gsom 65/50 90/50 110/50
» MM CyMMapHas nvHeliHaA NIOTHOCTb TEM/I0BOrO NMOTOKa, BT/Mm
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
700 201 229 249
800 226 257 279
900 250 284 308
1000 275 312 338
1200 326 368 398
1400 376 425 461

MpumeyaHmne. Cm. npumedaHuns K Tabanue 8.

HopMbl NIOTHOCTM TENNOBOrO NOTOKa Ana Tpybonposoaos

Tabnunua 12



npv nog3emHoi 6eckaHabHON NPOKNAAKE U NPOAOKUTENBHOCTH
paboTbl B rog 5000 4 M meHee

VCNOBHbI CpeaHeroaosas TemnepaTypa TenaoHocutens (nogawoumii/obpatHbiin), °C
prg;’:;gsoga 65/50 90/50 110/50
» MM CyMMapHas AvHeliHaa NIOTHOCTb TEM/IOBOrO NOTOKa, BT/m
25 30 35 40
32 32 38 43
40 35 41 47
50 40 47 53
65 46 55 60
80 51 60 66
100 57 67 74
125 65 76 84
150 74 86 94
200 93 107 117
250 110 125 138
300 126 144 157
350 140 162 177
400 156 177 194
450 172 196 213
500 189 214 232
600 219 249 269
700 247 290 302
800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567
MpumeyaHune. CM. npuMedaHus K Tabauue 8.

HOprI NOTHOCTKN TENNOBOINro MNOTOKA AN1A TOJICTOCTEHHbLIX METaNI/IMYECKUX pr60|'|p0BO,EI,OB



cnegyeT NPMHMMATbL MO YC/IOBHOMY AMAMETpPy, COOTBETCTBYHOLEMY CTaHAAPTHbIM Tpybam TOro ke
Hapy*KHOro AMameTpa.

MpM  NPOEeKTUpPOBaHWM  TEMNAOBOW  U3OAAUMM  OAA  TEXHONOrMYeckux  TpybonpoBoaos,
NpoKAagblBaembix B KaHanax U 6eckaHaibHO, HOPMbI NJIOTHOCTM TEMNIOBOTO NOTOKA CleayeT NpUHMMaTb
KaK a4 TpybonpoBoL0B, NPOKAaAblBaeMbIX Ha OTKPLITOM BO34yXe.

6.1.2. MpK pacnoNoKeHUN N30MpPYyEMbIX OBBEKTOB B APYIMX PETMOHAX CTPaHbI CeAyeT YYnUTbIBaTb
M3MEHEHWE CTOMMOCTM TENIOTbl B 3aBMCMMOCTM OT paiioHa CTPOUTENbCTBA M Crnocoba MNpoKnasku
TpybonpoBoga (MecTa ycTaHOBKM 060pyaoBaHuMA):

HOPMbI MJIOTHOCTM TEM/I0BOTO MOTOKA AJ/1A NJIOCKON U UMIMHAPUYECKON NOBEPXHOCTEN C YC/I0BHBIM

npoxogom 6onee 1400 mm, qreg , onpeaenatotcsa no popmyne

q* =qgK,(1)

HOPMbI MNNIOTHOCTKN TEN/1I0BOIro NOTOKa ANA U,MJ'IVIHApVIHECKOVI NOBEPXHOCTU C YC/IOBHbIM MPOXO40M

re;
1400 mm 1 meHee, ¢, & , onpeaenatotca no ¢opmyne

q,°=q,K,(2)

roe q - HOPMUPOBaHHAA MOBEPXHOCTHAA NAIOTHOCTb TEM0BOrO NOTOKa, BT/M2, npuHMmaemasn no
Tabanuam 2 - 7;

q[ - HOPpMUPOBaHHaAA JINHEHanA NAOTHOCTb TEMJIOBOrO MNOTOKA (Ha 1 m onnHbl unamnHgpuyeckoro

obbekra), Br/m, npuHumaemas no tabanuam 2 - 12;

K - KoapOdMUMEHT, yuynTbiBalOWMIA M3MEHEHUE CTOMMOCTM TEenaoTbl U TEnJIOM30NALMOHHOM
KOHCTPYKLUMWN B 3aBUCMMOCTM OT palioHa CTpoUTeNbCcTBa M cnocoba npoknaaxku Tpybonposoaa (mecTa
yCTaHOBKM 0bopyaoBaHua) (cm. Tabamuy 13).

Tabnunua 13

KoaddpuumeHT K

Cnocob npoknaaku TpybonpoBoLOB U MECTOPACTONOMKEHNE

o 6
PanoH ctpoutenbctea ObOpyAOBaHNA
Ha OTKPbLITOM | B MOMELLEHWM, 8 .
HenpoxogHOM | 6ecKkaHafNbHbIN
BO34yxe TOHHene
KaHane
EBponelickan 4yactb Poccum 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
3anagHan Cnbupb 0,98 0,98 0,95 0,94
BocTtouHaa Cnbupb 0,98 0,98 0,95 0,94
JdanbHnit BocToK 0,96 0,96 0,92 0,9
PaiioHbl KpainHero Cesepa u 0,96 0,96 0,92 0,9
NPUPaBHEHHbIE K HUM
MEeCTHOCTHU

6.1.3. PacyeTHble XapPaKTeEPUCTUKU TENNTOU3ONTALNOHHDBIX MaTepnNanoB n M3,CI,E]1VII‘/JI, npumeHAaembIX



ana usonaumm obopyposBaHna u TpybonposBOoAOB HaA3eMHOM M NOA3EMHON NPOKAAAOoK caeayeT
NPUHUMATb C YYETOM MAOTHOCTM B KOHCTPYKLMU, BAAXKHOCTU B YCNOBUAX IKCMNAyaTaLuUK, WBOB U BAUAHUA
MOCTUKOB X0/104a 3/1€MEHTOB KpenaeHus.

KoadpdpuumneHT TennonpoBogHOCTM YNAOTHAIOLMXCA MaTepuanos Npu oNTUMaabHOW NAOTHOCTU B
KOHCTPYKLUMM cnedyeT NPUHMMATb MO AaHHbIM CEePTUPUKALMOHHbBIX WUCMbITAaHWUM MAM NO AAHHbIM,
npueeaeHHbIM B cNpaBoYyHOM MpunoxkeHuu b.

6.1.4. MNpu 6eckaHanbHO npoKnaake TpybonpoBOAOB TENNONPOBOAHOCTb OCHOBHOMO C/0A

TENION30/ALMOHHON KOHCTPYKLNMK, A , onpegenaetcsa no popmyne
A, =4,K,(3)
roe /10 - TeN10NpPOBOAHOCTb CYXOro mMaTepuana oCHOBHoro cnos, Bt/(m-K);

K - KoaddUUMEHT, y4nUTbIBAIOLWLNIN YBEIMYEHME TENIONPOBOAHOCTM OT YBAAXKHEHUSA, NPUHUMAEMbI
B 3aBMCMMOCTM OT BUAA TEMIOM30ALMOHHOIO MaTepuana U Tuna rpyHTa no tabauue 14.

Tabnunua 14
KoadppumumneHT yBnaxkHeHua K
MaTtepunan
TENJI0U30AALMOHHOIo Tun rpyHTa no FOCT 25100
cnosn
Ma/lI0B/IaXKHbIN BNAMKHbIM HaCbILLEHHbI BOAOM
MNeHononnypeTaH 1,0 1,0 1,0
ApmoneHobeToH 1,05 1,05 1,1
MNeHononnmepmmHepan 1,05 1,05 1,1

6.1.5. 3a pacueTHylo TemnepaTypy OKpy)Kalolen cpedbl Npu pacyetax Mo HOPMMPOBAHHOWM
NJI0THOCTM TEMNJI0BOrO NOTOKA cnesyeT NPUHUMATb:

a) 4NA U30IMPYEMbIX NOBEPXHOCTEMN, PACMONOMKEHHbBIX HAa OTKPLITOM BO34yXe:

A1A TeXHONornyeckoro obopyaosaHma 1 TpybonpoBoaoB - CPeaHIo 3a rog;

Ana TpybonpoBoA0B TENIOBbLIX CETEN NPU KPYIAOroAnyYHOM paboTe - cpeaHIoo 3a rog;

ana TpybonpoBoLOB TEMNOBbIX CETEN, PAaOOTAOLMNX TONIBKO B OTOMUTENbHBIN Nepuos, - CPeaHIo0
3a Nepuos co cpeHeCcyTO4YHOM TemnepaTypoi Hapy*KHOro Bo3ayxa 8 °C U HUXKe;

6) ANA N30MpyeMbIX MOBEPXHOCTEN, PACMONOXKEHHbIX B MOMeLLeHMH, - 20 °C;

B8) 4N1A TpybonpoBOAOB, PACNONOXKEHHbIX B TOHHeNAX, - 40 °C;

r) ANA NoA3eMHOW MPOKAAAKM B KaHanax uan npu HGeckaHanbHOM npoknaske Tpybonposoaos -
CpefHIo 33 rog, TemnepaTypy rPyHTa Ha rnybuHe 3anoxkeHusa ocu Tpybonposoga. Mpu BennuunHe
3arnybneHnMa BepXHEM YacTM NepeKkpbITUA KaHana (Npu NpoKnagke B KaHanax) waM Bepxa
TENJION30MALMOHHON KOHCTPYKLUMKN TpybonpoBoaa (npu 6eckaHanbHoW npoknagke) 0,7 m U meHee 3a
pacyeTHYO TEMMEPATYPYy OKPYMKatoWelh cpedbl AOKHA MPUHUMATBCA Ta YKe TEMMEpPaTypa HAPYKHOro
BO34yXa, YTO M NPW HaA3eMHOM NPOKNALKeE.

6.1.6. TemnepaTypy TEMJIOHOCUTENS TEXHONOTMYECKOro obopyaoBaHUA M TpybonpoBoAoB MNpwu
pacyeTax MO HOPMWPOBAHHOW MNJOTHOCTU TEMJIOBOrO MOTOKA C/leAyeT MPUHUMATb B COOTBETCTBUU C
33aHMEM Ha NPOEKTUpPOBaHMUE.

Jns TpybonpoBoA0B TEMNNOBbIX CETENM 3a PACUYETHYIO TEMMNEPATYPy TENJIOHOCUTENA MPUHUMALOT:

a) 4NA BOASAHbIX TEMN/I0BbLIX CETel:

Ans nogatowero Tpybonposoaa Npu NOCTOAHHOM TemnepaType CeTeBOM BOAbl M KONNYECTBEHHOM
perynampoBaHum - MaKCMMa/ibHYO TemnepaTypy TeNJIOHOCUTENS;

Ans nogatowero TpybonpoBoaa nNpu nepemeHHoOM TemnepaType CETEBON BOAbI U KayeCTBEHHOM
peryanmpoBaHnn - B COOTBETCTBUM € Tabauueit 15;



ANA 06paTHbIX TpybonNpoBoA0B BOAAHbIX TeNN0BbIX ceTei 50 °C;

6) ANA NapoBbIX CETEN - MaKCMMaIbHY0 TEMMNEpPaTypy Napa CpeaHo No AJnHe pacCMaTpMBaeMoro
yyacTKa naponpoBsosaa;

B) 417 KOHAEHCATHbIX CETEN W CeTel ropaYero BogOCHabXKeHUA - MaKCMMAabHYO TeMnepaTtypy
KOHZEHcaTa Uau ropsayeii Bogpl.

Tabnunua 15
TemnepaTtypHble pexKnmbl BOAAHbIX 95-70 150-70 180-70
Tennosblx ceTted, °C
PacueTHasa Temnepatypa 65 90 110
TennoHocutensa ty, °C

6.1.7. Mpw onpeaeneHmm TeMmnepaTypbl rpyHTa B TeMrnepaTypHOM MnoJie noa3eMHoro Tpybonposoaa
TENJIOBbIX CETEN TEMMEPATYPY TENAOHOCUTENSA CaeayeT NPUHUMATD:

AN BOAAHbIX TEMAOBbIX CeTeM - NO TemnepaTypHOMYy rpaduKy PperyanmpoBaHua npwu
cpefHeMecAYHON TemnepaType HapyKHOro BO3yxXa pPacyeTHOro MecaLa;

[O1A NapOoBbIX CETEN - MAKCMMA/IbHYIO TEMNEepPaTypy napa B pacCMaTpUBaeMOM MecTe NaponpoBoAa
(c yueToM NaseHus TemnepaTypbl Napa no gaunHe Tpybonposoaa);

ONA KOHAEHCATHbIX CeTer U ceTel ropsavYero BOAOCHAOMKEHUA - MaKCMMasbHYHO TemnepaTypy
KOHAEeHcaTa uaun Boabl.

6.2. OnpeaeneHune TONWMHbI U30ALUN NO 3a4aHHOM BEIMUYMHE
TEN0BOro NOTOKA

Mpw pacyeTe TONLWMHBI TENAOBOWN U30NALUM NO 3343aHHON BENYMHE TEMNI0BOrO NOTOKA pacyeTHbIe
TEMMepaTypbl TENJIOHOCUTENA U OKPYKAIOLLLEro BO34yXa MPMHUMALOT B COOTBETCTBUM C NyHKTaMu 6.1.5 n
6.1.6.

(n. 6.2 B peq,. N3ameHeHua N 1, yts. NMpuKkazom MuHcTpos Poccum ot 03.12.2016 N 882/np)

6.3. OnpeaeneHune ToNWMHbI TENI0BOW U30NALUK
Mo TEXHONIOFMYECKUM TpeboBaHUAM
(8 peq. N3meHeHua N 1, yTB. NMpuKkasom
MuHcTtposa Poccun ot 03.12.2016 N 882/np)

Mpw pacyeTe TOALWMHbI TENI0BOMN M30AUMM 060pyA0BaHUA N TPYOBONPOBOAOB C MOAOKUTENbHBIMMU
TEMMEPaTypamn, PacnoNOXKEHHbIX HA OTKPbITOM BO34yXe, B KayecTBe pPacyeTHOM TemnepaTypbl
OKpy’Kalowero Bo3ayxa MPUMHUMAETCA CpefHAs Temnepatypa Haubosnee XONOAHON NATUAHEBKM C
obecneyeHHocTbio 0,92;

Mpw pacyeTe TOALWMHBI TENAOBOM U30NALMKN 06OpyAOBaHUA U TPYOONPOBOAOB C OTPULATENBHBIMMU
TEMMEpaTypamn, PacnoNOXKEHHbIX HA OTKPbITOM BO34yXe, B KayecTBe pacyeTHON TemnepaTypbl
OKpYy»KatoLero Bo3ayxa NpMHUMaeTCsa CpeaHAA MaKCMManbHaa TemnepaTtypa Hanbosee XKapKoro mecaua.

[na obopynosaHMaA 1M TpybonNpoBOAOB, PACMOIOKEHHbIX B MOMELLEHWUN, PpacyeTHan TemnepaTtypa
OKpYy»KatoLwero Bo3ayxa NpMHMMaEeTCA B COOTBETCTBUM C 3aaHMEM Ha NPOEKTUPOBAHMNE, @ NPU OTCYTCTBUMU
YKa3aHWii 0 TeMnepaType OKpyKatoLwero Bo3ayxa, npuHumaetca pasHom 20 °C.

PacueTHaa TemnepaTypa TenaoHOCUMTENA MPUHUMAETCA B COOTBETCTBMM C 33JaHMEM Ha
NPOeKTUpPOBaHMe.

(n. 6.3 B peq. N3ameHeHua N 1, yTB. NMpuKkazom MuHcTpos Poccum ot 03.12.2016 N 882/np)

6.4. OnpeaeneHune TOAWMHbI TEN0BOW U30NALMM MO 3a4aHHOMY
CHUKEHMIO (NOBbLILIEHMNIO) TeMNepaTypbl BELLLECTBA, TPAHCMOPTUPYEMOrO
Tpybonposogamu (NaponpoBogamm)



Mpun pacyeTe TONWMHBI TEMNJIOBON M30AALMM MO  3343aHHOMY CHUMKEHUIO (MOBbILLEHWIO)
TemMMepaTypbl BeLLEeCTBa, TPAaHCNOPTUPYyeMOoro TpybonpoBoaamu, pacueTHYO TeEMMNepPaTypy OKpY»KatoLwen
cpeabl cnenyeTt NPMHUMATL A1A TPYHONPOBOAOB, PACMONOMKEHHbIX:

Ha OTKPbITOM BO34yXe U B NOMELLEHUMU - B COOTBETCTBUMU C 6.3;

B TOHHensaAx - 40 °C;

B KaHanax uam npu 6eckaHanbHOM NPoKAagKe TPY6ONPOBOAOB - MUHUMA/bHYIO CpeAHEMECAYHYIO
TemnepaTypy rpyHTa Ha ri1ybuHe 3an0xeHuna ocu Tpybonposoaa.

PacueTHyto Temnepatypy TenioHOCUTENA MNPUHMMAIOT B COOTBETCTBMM C 3ajaHMEeM Ha
NpoeKTUpoBaHue.

(n. 6.4 B pea. U3ameHeHus N 1, yts. Mprkasom MuHctpos Poccmm ot 03.12.2016 N 882/np)

6.5. OnpeaeneHne TONWMHDBI TENAOBOW U30AALMM NO 3a4aHHOMY
KONMYeCTBY KOHAEHCaTa B MaponpoBoaax

Mpwn pacyeTe TOALWMHbI TENNOBON M30NALUM NAPONPOBOAOB MEPErPeETOro M HaCbILWEHHOro napa
pacyeTHYIO TeEMMNepPaTypy OKpYKatoLwero Bo3gyxa cnegyeT NnpMHMMaTh B COOTBETCTBMM C 6.3.

PacueTHble napameTpbl Mapa NPMHUMAIOT B COOTBETCTBUM C 334aHNEM HA NPOEKTUPOBAHME.
(n. 6.5 B peq. M3ameHeHuna N 1, yts. NMpukazom MuHcTpos Poccum ot 03.12.2016 N 882/np)

6.6. OnpeaeneHue TOALWMHbI TENI0BON N30AALMK NO 3a4aHHOMY
BpEeMEeHU NPUOCTAaHOBKM ABUKEHUA }KUAKOIO BellecTsa
B TpybonpoBsoaax B LeAAxX NpeaoTspalleHna ero 3amep3aHms
WNN yBEANYEHUA BA3KOCTU

Mpu pacyeTe TOAWMHbI TENJOBON U30AALMKM NO 3aLaHHOMY BPEMEHW MPUOCTAHOBKU ABUMKEHUSA
XUAKOCTM B TpybonpoBozax B LenAx NpeaoTBpalLleHMA ero 3amep3aHua UAW yBENUYEHUA BA3KOCTU
pacyeTHble NapameTpPbl OKPYKatoLLero Bo3ayxa v TenJoHocUTeNA cneayet NpUHMUMaTb B COOTBETCTBUM C
6.3 1 3a4aHNEeM Ha NPOeKTUpoBaHue.

(n. 6.6 B pea. U3ameHeHus N 1, ytB. Mprkasom MuHctpos Poccmm ot 03.12.2016 N 882/np)

6.7. PacyeT TONLWMHbI TENNOBOW U301ALMM NO 334aHHOM
TemnepaTtype Ha NOBEPXHOCTU U30AALLUN
(8 pea. U3ameHeHus N 1, ytB. NprKasom
MwuHcTposa Poccmun o1 03.12.2016 N 882/np)

6.7.1. TemnepaTypy Ha NOBEPXHOCTU TENNOBOM M301ALMN CieayeT NpUHMMaTh He 6bonee, °C:
a) ANs M30MPYeEMbIX NOBEPXHOCTEMN, PACMO/IOKEHHbIX B paboyeit Uan obcnyKMBaemoi 30Hax
NOMELLEHNIN N COAEepPrKALLMX BELLECTBA C TEMMNEPATYPON:

BEIIE 500 % C . i it ittt ettt et et e e e e e 55
OT 150 HO 500 %C .ttt ittt ettt e e et et ettt et et et 45
150 %C 1 HIKE e o vttt et e ettt et ettt ettt ettt eeneans 40
BCIBIIKYA MAPOB HIMKE 45 “C . ittt it ittt it it tneteeneanennnn 35;

6) 4NA M30AMpyemMbiX MOBEPXHOCTEN, PACMNONOMKEHHbIX Ha OTKPbITOM BO3gyxe B pabouyel mam

obcnyKMBaemoit 30He:
IPY METAJIJINUECKOM MOKPOBHOM CJIIOC .« v v v e o v o o s oo s oo s oneonnesens 55
0719 OPYTUX BUIOOB MHNOKPOBHOTO CJIIOS . ¢ v v o v o v o v oo nononsonennnss 60.

TemnepaTypa Ha MOBEPXHOCTM TEMJOBOW M304ALMM TPYyOOMPOBOAOB, PACMONOMKEHHbIX 3a
npeaenamm paboueit namM o6CcNyKMBAEMOIN 30HbI, HE AOJIKHA MPEBbIWATL TEMMNEPATYPHbIX Npeaesos
NPUMeHEeHMA MaTepManoB NOKPOBHOIO CNOA, HO He Bbiwe 75 °C.

6.7.2. PacyeTHylo TemnepaTypy OKPYKaloLLero Bo3ayxa ciaegyet NPUHUMATbh ANA NOBEPXHOCTEMN,
pacnoNOXeHHbIX:

Ha OTKPbITOM BO34yXe - CPEAHIO MAKCMMAbHYO Hanbosee KapKoro mecaua;

B NOMELLEHUM - B COOTBETCTBUM C 6.3.

6.7.3. Mpn HeobxogMMOCTM OAHOBPEMEHHOrO BbiNoAHeHWs TpeboBaHui 6.1 - 6.5 u 6.7



NPUHNMaETCA b6onbliee 3HaYeHME pacquHoﬁ TONWWUHbI U3onauunn.

6.8. PacyeT TONLWMHbI TENNOBOWN U30AALMM C LENBIO
npegoTBPaLLEHNA KOHAEHCALMM BAATU U3 OKPYXKaKOLWEro
BO3/yXa HAa NOKPOBHOM C/I0€ TeNI0BOM M30AUMM 060pyL0BaHMA
1 TpyboNpOBOAOB, COAEPKALLMX BELECTBA C TEMMNEPaTypoi
HUXKe TEMMNEePaTypPbl OKPYXKatoOLWEro BO34yxa

JaHHbIV pacyeT cneayeT BbINOHATb TONbKO AJ151 U30/MPYEMbIX MOBEPXHOCTEN, PACNONOMKEHHDIX B
NnomMeLLLeHUMN.

PacueTHas TemnepaTtypa U OTHOCUTE/IbHAA BAAXKHOCTb BO3AyXa MPUHUMAKOTCA B COOTBETCTBUU C
33J,aHMEeM Ha NMPOEKTUPOBaHMeE.

Ons mM30nMpyemblXx MOBEPXHOCTEN C OTpPULATENbHbIMU TemrnepaTypamu, PaCrnONOXKEHHbIX B
NomeLLLEHUU, TO/ILLMHA TEMJIOU30NALUMOHHOIO CN0A, onpeaesieHHan no ycaosmam 6.1, 6.2, 4osxKHa ObiTb
nposepeHa no 6.8. B pe3yabTaTe cpaBHEHMA NpUHMMaeTca 6oabluee 3HaYeHNe TO/IWMHbI CNOoA.

(n. 6.8 B peq. M3ameHeHuna N 1, yts. Mpukazom MuHctpos Poccum ot 03.12.2016 N 882/nip)

6.9. Mpwu pacyeTe TOIWMHbI TEMIOBOM U301ALMUN C LIE/IbI0 NPeaoTBPaLleHMA KOHAEHCALUMKW BAarn Ha
BHYTPEHHMX MOBEPXHOCTAX ra30x040B, TPAHCMOPTUPYIOWMX rasbl, COAEpPKAlLME BOAAHbIE NMapbl MAW
BOAAHbIE Mapbl U rasbl, KOTOPble MPU PaCTBOPEHUM B CKOHAEHCMPOBABLUMXCA BOAAHbLIX Mapax MoryT
NPUBECTU K 06pa3oBaHUIO arpeccMBHbIX NPOAYKTOB, PacCYETHYH TemnepaTypy OKpyKalolienh cpeabl
cnepyet NPMHMMaATbL B COOTBETCTBUM C 6.3.

PacuyeTHble napameTpbl ra30B8 NPUHMMAIOT B COOTBETCTBUM C 3a4aHMEM Ha NPOEKTUPOBAHME.

(n. 6.9 B peq. 3ameHeHuna N 1, yts. NMpukazom MuHcTpos Poccum ot 03.12.2016 N 882/np)

6.10. MNpu pacuete TensoBolk nsonALMKU TpyboNpoBOoAOB C 06OrpeBatoLMMIN UX NAPOBLIMU UK
BOAAHLIMW CNYTHUKAMM pPacYeTHYIO TEMNePaTypy OKPYKatoLWwero Bo3ayxa cneayeT npMHMMaTh:

Ha OTKPbITOM BO3A4yxe - CpefHiol Haubonee XoN04HOM MATUAHEBKU WAM B COOTBETCTBUM C
33aHMEM Ha NPOEKTUPOBAHMUE;

B NOMELLEHUM - B COOTBETCTBMM C 3a4aHMEM Ha MPOEKTUPOBAHME, a NPU OTCYTCTBMM YKa3aHWUM o
TemnepaType oKpyKatuwero sosayxa - 20 °C;

B TOHHensaAx - 40 °C;

PacueTHyto TemnepaTypy TenioHocuTena B TpybonposBoge M oborpesatolem ero CrnyTHUKe
NPUHUMAIOT B COOTBETCTBMU C 33JaHMEM HA MPOEKTUPOBaHMUE.

(n. 6.10 B pea. U3meHeHus N 1, yt8. MNpunkaszom MuHctpos Poccum ot 03.12.2016 N 882/np)

6.11. TennoOMU3ONALMOHHYIO KOHCTPYKUMIO C Tenaou30NALUMOHHbIM C/loem U3 OAHOPOLHOrO
maTepurana, yCTaHOB/IEHHOIO B HECKO/IbKO C/I0EB, MPU pacyeTax PaccmMaTpmMBatoT Kak O4HOC/OMHY!O.

PacyeT TONWMHbI TEM/IOU30ASLMOHHOIO C/1I08 KOHCTPYKLUMK, cocTosLLel M3 ABYX U Bonee cnoes
pPa3sHOPOAHbIX MaTepuanos, ciaedyeT NPOBOAUTb MCXOAA M3 TOrO, YTO MENKC/IOMHAs TemnepaTypa He
npeBbllWaeT MAaKCUMANbHYIO TeMnepaTypy NPUMEHEHUA TENJI0M30NALMOHHOIO MaTepmana NocneayoLWmnx
cnoes. TONWMHY KaxKa0ro Cnoa paccymTbiBaOT OTAE/bHO.

6.12. PacyeTHy0 TONWMHY TENAOM30AALUMOHHOIO C/N0A B KOHCTPYKUMAX TEMNIO0BON M301AUMM Ha
OCHOBE BOJIOKHWUCTbIX MaTepManos U Usgennii (MaTos, NaUT, XO/NCTOB) C/ielyeT OKPYrAATb 40 3HAYEHUN,
KpaTHbIXx 10 mm.

B KOHCTPYKUMAX Ha OCHOBE MWHEPANOBATHbIX UMAMHAPOB, XECTKUX AYEUCTbIX MATEPUaANos,
MaTepuanoB Mu3 BCNEHEHHOro CUMHTETMYECKOro Kayyyka, MOAMITMAEHA W MNEeHONAacToB caepyer
NPUHMMATL OAMMKaMLWYIO K pPacyeTHOW TONLWMHY WU34eAMA NO HOPMATUBHLIM [AOKYMEHTam Ha
COOTBETCTBYHOLLME MaTepuabl.

Ecnu pacueTHas ToNLWMHA TENION30ALMOHHOIO CNOS HE COBMAZaeT C HOMEHK/IaTyPHOMN TONLWMHON
BbIOpaHHOIro mMaTepuasa, cjieayeT NPUHUMATL MO AENCTBYIOWEN HOMEHKNaType 6auxKalwyto bonee
BbICOKYHO TO/ILLMHY TEMJIOU30ALMOHHOrO MaTepumana.

Jonyckaetcs npuMHMMaTb GauKaliwyo 6onee HU3KYH TOMLWMHY TEnJoM30/ALMOHHOIO CNos B
CNy4aax pacyeTa No Temnepatype Ha NOBEPXHOCTM U30MALMU U HOPMAM MJIOTHOCTM TEMIOBOrO NOTOKA,
€C/IN PasHULA MeXAY PacyeTHON U HOMEHKIATYPHOM TO/IWMHON He NPeBbIWAET 3 MM.

6.13. MMHMMANbHYIO TONLWMHY TENNOU3ONALMOHHOIO C0A cheayeT NPUHUMATD:

npu M30AAUUUN UUANHAPAMU U3 BOJIOKHUCTbIX MaTepPUasioB - PaBHOM MWUHMUMANbHOM TOJLWMHE,



npeaycMmaTpmBaemoi rocyapCcTBeHHbIMU CTAaHAAPTAMM UAN TEXHUYECKMMU YCNOBUAMMU;

npyv U30aALMUN TKAHAMM, MOJIOTHOM CTEKIOBONIOKHUCTBIM, LWWHYPaMK - 20 mm;

npyv N301ALUN U3LENUAMN U3 BOJIOKHUCTBIX YNJIOTHAOLWMXCA MaTepmnanos - 20 mm;

npyv M30AALUMK KECTKMMW MaTepuanamu, U3Lennsamum U3 BCMNEHEHHbIX MOJIMMEPOB - PaBHOW
MWHUMANIbHOW TO/ILLMHE, NPEeayCMATPUBAEMON FOCYAaPCTBEHHbIMU CTaHAAPTAMMU UAN TEXHUYECKUMMU
YC/IOBUAMM.

6.14. MNpepenbHas TONWMHA TEMNAOU3ONALMOHHOIO CN0A B KOHCTPYKUMAX TEMNOBOM WM30NALUK
Tpybonposoaos npuseaeHa B MpunoxeHuu I.

Ecnn pacuyeTHas TonWMHA 6onblle, YeM MOXKeT obecrneuntb B COOTBETCTBUM C lMpunoxkeHnem I
BbIOPaHHbIA  TENIOM30/IALMOHHBIA  MaTepuan, caeayeTr MNpPUMeHUTb  bonee  3pdEeKTUBHbIN
TEN/JION30/ALMOHHBIA MaTepuan.

MpuMmeHeHMe KOHCTPYKUMA C Oonblueit TOAWMHOM Tenjaous3oNALMOHHOIO cnos  TpebyeT
TEXHWUYECKOro 060CHOBaHMA.

6.15. ToAWMHY TEenaoU30/ALMOHHOIO C/I0A B KOHCTPYKUMAX TEMJIOBOM WM301AUUM MPUBAPHON,
MydTOBOM M HecbemMHOM ¢paaHUEBOW apmaTypbl CaedyeT NPUHUMATb PaBHOM TOLWMHE W30NAUUK
Tpybonposoaa.

TONWNHY TENNOM30NALNOHHOIO CNOA B CbEMHbIX TEMNOM30NALNOHHBIX KOHCTPYKLMAX GNAHLEBBIX
coeAnHeHU u  GnaHUEeBOM apmaTypbl C MOJIOXKMTENbHOM UM OTPULATENbHOM TemnepaTypomn
TPaHCNOPTUPYEMbIX BELLECTB C/ieAyeT NPUHUMATDL PaBHOM TOALWMHE n3onsaumMm Tpybonpososaa.

6.16. Ona nosepxHocTel ¢ TemnepaTypoi Bbiwe 300 °C n HuKe muHyc 60 °C He aonyckaetca
NPUMeHeHNE OOHOCNONHbIX KOHCTPYKUWMA. pyM MHOFOCNOMHOW KOHCTPYKLMKW Nocaeaylowme caou
OO0J/KHbI NEePeKpbIBaTh WBbI NpeablayLuero.

6.17. 3aKasHble TONWMHY N 06bEM TEMNONIOAALNOHHDIX U3LENNI U3 YNIOTHAIOWMXCS MATEPUANOB
cnepyet onpenenaTb Mo pekomeHgyemomy Mpunoxkexuio .

6.18. ToNWMHY MeTaNNMYECKMX U KOMMO3MLMOHHbIX MATepuanos, NPUMEHAEMbIX B KayecTBe
MOKPOBHOIO C€/0A, B 3aBUCMMOCTM OT HAPYKHOFO AuameTpa Tpybonposoga wan KoHdurypauuu
TENNOU30AALNOHHON KOHCTPYKUUK caeayeT npuHMMaTh no MpunoxeHuto b (tabanupl 6.2 n 6.3).

(n. 6.18 B pea. MsmeHeHua N 1, yts. Mpukazom MuHctpos Poccum ot 03.12.2016 N 882/np)

Tabanua 16 nckntoyeHa ¢ 4 nioHa 2017 roga. - UsmeHenne N 1, yt8. Mprkaszom MuHcTposa Poccun
o1 03.12.2016 N 882/np.

6.19. B KayecTBe MOKPOBHOrO CN0A TEMNAOU3ONIALUMOHHBIX KOHCTPYKUMA AMaMeTPoOM M30/1ALuUn
6onee 1600 MM M NAIOCKMX, PACNOIOKEHHbIX B MOMELLEHUWN C HearpeccuBHbIMU M cnaboarpeccMBHbIMMU
cpefamu, OOMYCKAeTCA NPUMEHATb MEeTa//IMYeckMe JINCTbl U NeHTbl TonwuHon 0,7 - 0,8 mm, a anAa
TpybonposoaoB AnameTpom nsonauum bonee 600 go 1600 mm - 0,6 mm.

6.20. J/IUCTbl M NEeHTbl U3 aNlOMUHUA U aNlOMUHUEBBLIX cnaasoB ToAawmHoh 0,25 - 0,3 mm
pekomeHAayeTca NPUMEHATb FroppMPOBaHHbIMU.

6.21. LUTYyKaTypHbIA MOKPOBHbIA CNOM TEMNAOU30/IMPOBAHHON MOBEPXHOCTWU, PACMOJIOKEHHOW B
NOMELLEHWNN, AO0NKEH ObITb OKNEEH TKaHbIO. TONLWMHY WITYKaTYPHOro NOKPbITUA NPU YKNAZAKE MO }KECTKUM
WM BONOKHUCTbIM MaTepuanam B 3aBUCMMOCTM OT AMameTpa M30/npyemoro obbekTa pekomeHayeTcs
NpUHMMaTL no Tabanue 17.

Tabnuua 17
ToNWMHa WTYKATYPHOro NOKPbITUA, MM
BUL M30NALMOHHOTO Buza nsonmpyemoro ob6bekTta
matepnana (ocHoBaHue) TpybonpoBoAbl HAPYKHbIM ANAMETPOM, MM
obopynosaHue
no 133 BKA. 159 n 6onee
ectkmne nsgenusa 10 15 20




BonoKkHuctble usgenua 15 15-20 20-25

6.22. Onsa TeNN0U30/IALMOHHBIX KOHCTPYKLMIM, NOABEPratoLmnXCA BO3AENCTBUIO alrpeCcCUMBHbIX cpea,
cnepyet NpeaycMaTpuBaTh 3aLLMTY METaNIMYECKUX MOKPbLITUIN OT KOPPO3UMK.

Mpwn MCNoNb30BaHUM B Ka4ecTBe NOKPOBHOIO C/10A CTa/IM TOHKOUCTOBOM OLMHKOBAHHOM TOAILIMHA
LMHKOBOrO MOKPbITUA BblbUpaeTca C y4yeTom CTEMNeHM arpeccMBHOrO BO3AEWCTBUS cpegbl U
npeanosaraemoro Cpoka caybbl NOKPOBHOIO €10A, HO He meHee 20 MKM.

Mpy NpMMeEHEHNN B KayecTBe NMOKPOBHOrO CN0A JIMCTOB U JIEHT U3 aJlOMUHUA U aNtOMUHUEBBIX
CNNaBOB M TENJIOU30NALMOHHOIO C/I0A B CTa/IbHON HEOKPALIEHHOW CETKe MM NPWU YCTPOMCTBE KapKaca
cnepyet nNpeaycMmaTpmBaTb YCTaHOBKY MOA MOKPOBHbIM CIOM NPOKNALKM M3 PYJIOHHOTO mMaTepuana unm
OKpacKy NOKPOBHOTIO C/I0A U3HYTPU BUTYMHbIM TaKOM.

6.23. MNog, MOKPOBHbIA C/AOM W3 HEMETANIMYECKMX MATEPUANOB B MOMELLEHUAX XPAHEHUA U
nepepaboTKM NULLEBbIX NPOAYKTOB CAeayeT NpeayCcMaTpPUBaTb YCTAHOBKY CETKM CTa/IbHOM U3 NPOBOIOKM
ANaMeTpom He meHee 1 MM c siuelikamu pasmepom He bonee 12 x 12 mm.

6.24. KOHCTpyKUMA TennoBOW WM30/AUMM O0/KHA MUCKAOYATb ee pedopmaumio M cnosnsaHue
TENJION30/IALMOHHOIO CN0A B MpPOLLEcce 3KcnyaTauuu. B coctaBe TeN/IOM30NALMOHHbBIX KOHCTPYKLMNIA
obopyaoBaHua M TpybonpoBoaoB cnesyeT NpenycMaTpuBaTb OMOPHbIE 3/1EMEHTbI U pasrpyatowme
ycTpoiicTBa, obecneymBalolMe MEXaHUYECKYI0 MPOYHOCTb M 3KCNAyaTaLMOHHYK HAAEeXKHOCTb
KOHCTPYKLMN.

Ha BepTMKa/bHbIX y4YacTKax TpybonposBogos M 0boOpyAOBaHMA OMOPHble KOHCTPYKUUW cneayet
npeaycmaTpuBaTb Yepes Kaxable 3 - 4 M no BbicoTe.

6.25. B KOHCTPYKLMAX TEMJIOBON U30ASLUNKM 060pYA0BaHUA U TPYOONPOBOAOB C OTPULATE/IbHLIMM
TemnepaTypamn BeLLeCcTB He caedyeT NPUMEHATb MeTas/IndecKue KpeneXKHble aetanu, npoxoaaiime
yepe3 BCHO TOJWMHY TENJOU3OAALUMOHHOIO CNoA. KpenexHble AeTaanm WAWM UX YacTu cnepyet
npeaycmaTpuBaTb U3 MaTepuasios C TenI0NPoBoAHOCTbIO He 6onee 0,23 BT/(m-°C).

JepeBsHHbIe KpenexHble AeTanu fONKHbl 6bITb 06paboTaHbl AaHTUNIMPEHOM M AHTUCENTUYECKUM
COCTaBOM.

dnemeHTbl KpenieHmaA, U3roToBEHHbIE U3 YINePOAUCTON CTaNN, SO0NKHbI UMETb aHTUKOPPO3UIAHOE
NoKpbITHE.

6.26. PasmelleHMe KpenexHbiX Aetanei Ha U30AMpyeMbiX MOBEPXHOCTAX cneayeT NPpUHMMATh B
cootBeTcTBum ¢ FOCT 17314.

6.27. [etanu, npepycmatpuvBaemble ANA KpenaeHWa Tennou3OoNALMOHHOM KOHCTPYKLMKW Ha
NOBEPXHOCTU C OTPULATENbHBIMW TemnepaTypamu, AOMKHbI UMETb aHTUKOPPO3MOHHOE MOKpPbITUE UK
M3roTaBAMBaTbCA U3 KOPPO3UOHHO-CTOMKUX MATEPUAIOB.

KpenexHble  pgetanu, conpuKacalowmeca € U30/MPyeMON  MOBEPXHOCTbl,  cneayeT
npeaycmaTpuBaThb:

ONs NOBEPXHOCTEN ¢ TemnepaTypol oT muHyc 40 go 400 °C - U3 yrnepoancToit ctanu;

ANs noBepxHocTel ¢ Temnepatypon Boiwe 400 1 HUxKe MUHYC 40 °C - U3 TOro e maTepuana, 4to u
n3onupyemas noBepxHoCTb.

dflemMeHTbl KpenaeHua Tennou3OoNALUMOHHONO W  MNOKPOBHOIO C/0EB  TenJ0U30NALMUOHHbBIX
KOHCTPYKLMA 060pyaoBaHMA U TPyOONPOBOAOB, PAaCNONOKEHHbIX HA OTKPbITOM BO34yXe B pailioHax C
pacyeTHON TemnepaTypol OKpyKalowero Bo3ayxa Huxe muHyc 40 °C, cnegyeT nNpPUMEHATb U3
JNIErMpoBaHHOM CTanu UKW aNtOMUHMUA.

6.28. KOHCTpyKUMA MOKPOBHOrO CNOS TEMnj0BOM M30AALMU AOJKHA AOMYCKaTb BO3MOMKHOCTb
KOMMeHcauMm TemnepaTypHblXx gedbopmaumini  mnsonupyemoro o6bekta U TenjaousonAaLMOHHOM
KOHCTPYKLMN.

TemnepaTypHble WBbI B 3aLWTHbIX MOKPLITUAX FOPU3OHTANbHbLIX TPybonpoBoaoB creayet
npeaycMmaTpmBaTb Y KOMMNEHCATOPOB, ONOP M MOBOPOTOB, @ HA BEPTUKA/IbHbIX TPY6ONpPOBOAaxX - B MeCcTax
YCTAHOBKM ONOPHbIX KOHCTPYKLUMA.

Mpun M3onAUUKN KeCcTKUMU GOPMOBAHHLIMU U3AENNAMMU CleayeT NPefyCMaTpMBaTb BCTABKU U3
BOJIOKHWUCTbIX MaTEPUANOB B MeCTax YCTPOMCTBA TEMMNePaTYPHbIX LUBOB.

6.29. Bbibop maTepuana gas NoKPOBHOIO CNOS TEMAOU30ASALMOHHBIX KOHCTPYKUMM ob6opyaoBaHua
M TpybonpoBoAOB, PACMONOMKEHHbIX HA OTKPbITOM BO34yXe B pallOHax C pacyeTHOM TemnepaTypoit



OKpy»Katowero Bosayxa MuHyc 40 °C n HUXKe, cnefyeT NPOU3BOAUTb C YYETOM TEMNEPATYPHbIX Npeaenos
NPUMEHEHMA MATePMAOB NO AEMCTBYIOLWMM HOPMATUBHbBIM JOKYMEHTaAM.

6.30. KOHCTpYKLMA KpenaeHus MOKPOBHOIO CN0A TernjoBOoW wu3onauMm obopyaoBaHua W
TpybonpoBoAoOB C OTPULATENbHBIMM TeMnepaTypaMu BELLECTB AO0/IKHA MCKAYaTb BO3MOMKHOCTb
noBpexaeHnA Napon3oNALMOHHOro CNoA B NpoLecce aKcnayaTaunu.

6.31. Ans obopynosaHMA U TpybONPOBOAOB C OTPULLATENIbHBIMKW TEMMEPATYPAMMU NPU NPUMEHEHNUN
Napou30NALMOHHOIO CNOS M3  PY/IOHHbIX MaTepuanoB 6e3 ChNAOWHOM  HaKAelWkn chnepyet
npeaycmaTpuBaTb repMeTU3aumio LWBOB NapOU30AALMOHHOIO CNOA; NPU TeMmnepaType M30AUpyemoin
NOBEPXHOCTN HUMKe MUHYC 60 °C cnegyeT TakKe NpeAycMaTpMBaTb repMeTM3aLmio LWBOB NMOKPOBHOMO
CNOA repMeTUKaMM U MJIEHOYHBIMM KIEALLMMUCA MATEPUANAMU.

6.32. lna 6eckaHanbHOM NPOKAAAKM TPYyHONPOBOAOB TEN/IOBbIX CETEW B CYXMX FPYHTaX BO3SMOXKHO
NPUMEHeHME U30NALMM U3 LWITYYHbIX (POPMOBAHHbLIX U34eNni  (CKOpAyMbl, CErMeHTbl) U3
neHonosvypetaHa WAM nonumepbeToHa € BOAOHEMNPOHULAEMbIM MOKPOBHbIM C/I0EM, MPU 3TOM
TEMN/ION30MALMOHHbIE U3AEeNUA caeayeT YKAaAbiBaTb Ha BOAOCTOMKMX M TEMNEPATYPOCTOMKNX MaCTUKAX
AU Knesx.

6.33. Mpwn pacyeTe TenioBoM M30aaUMMN TPYOONPOBOAOB CO CNYTHMKAMM pacyeTHYO TemnepaTtypy
OKpy»Katowein cpeabl to cnesyet NPUHUMATD:

Ha OTKPbITOM BO3A4yxe - CpefHiol Haumbonee XonoaHOM MATUAHEBKU WAM B COOTBETCTBUM C
3342aHMeM Ha NPoeKTUpPOBaHuUe;

B NOMELLEHUN - B COOTBETCTBUM C 3aJaHMEM HA NPOEKTUPOBaAHUE, a NPU OTCYTCTBUM AAHHbIX O
TeMnepaTtype oKpyKatowero sosayxa - 20 °C;

B TOHHensaAx - 40 °C;

PacyeTHyto TemnepaTypy TennoHocuTensa B TpybonpoBoae M 0bOrpeBaloLleM €ero CnyTHUKe
NPUHUMAIOT B COOTBETCTBMM C 3aZ,aHMEM Ha NMPOEKTUPOBaHME TENI0BOIN U30NALUN.

(n. 6.33 BBeaeH NameHeHnem N 1, yTB. NMprKazom MuHcTpos Poccmm ot 03.12.2016 N 882/np)

MpunoxkeHue A
(obaAsaTenbHoE)

MEPEYEHDb
HOPMATUBHbIX JOKYMEHTOB, HA KOTOPbIE UMEKOTCA CCbIJTIKM B TEKCTE
(MpunoxeHue A B pea. UameHeHua N 1, yTB. Mpukasom
MwuHcTposa Poccmun o1 03.12.2016 N 882/np)

FOCT 12.1.004-91 Cuctema ctaHgapToB 6esonacHocTu Tpyaa. MoxkapHasa 6e3onacHocTb. Obuwue
TpeboBaHUsA

FOCT 7076-99 MaTepuansl n usgenma ctpontenoHole. Metoa onpegeneHna Ten10npoBoAHOCTU U
TepMUYECKOro ConpoTMBAEHUA NPU CTALMOHAPHOM TENNOBOM PeXnme

FOCT 17177-94 Matepwuanbl U U34EUA CTPOUTENbHbIE TEMIOU30ALUMOHHbIE. MeToabl UCMbITaHWUI

FOCT 17314-81 YcTponcTBa AN1A KpenieHus Ten0BoM U301AUUM CTaNnbHbIX COCYA0B M annapaTtos.
KoHcTpyKuMA 1 pasmepsbl. TexHnyeckme TpeboBaHuUsA

FOCT 25100-2011 M'pyHTbI. Knaccudpukauma

FOCT 25898-2012 Martepmansl W  wusgenua crpoutenbHble. MeTogbl onpegeneHua
NaponpoOHNLAEMOCTM U CONPOTMBAEHUA NAPONPOHULAHUIO

FOCT 30244-94 MaTepuanbl cTpouTeNbHble. MeToabl UCMbITaHUIM Ha FOPHYECTb

FOCT 31913-2011 Martepuanbl 1 n3genuna Tenon3oNALUMOHHbIe. TepMUHbI U onpeaeneHus

FOCT 32025-2012 (EN I1SO 8497:1996) TennoBas nsonsauma. Metoa onpeaeneHna xapakTepuctTuk
TennonepeHoca B UMANHAPAX 3aBOACKOTO M3rOTOBAEHMA NPU CTALLMOHAPHOM TEM/IOBOM peXUme

CMN 124.13330.2012 "CHuN 41-02-2003 Tennosble ceTn"

CM 131.13330.2012 "CHuN 23-01-99* CtpouTtenbHas kKaumaTtonoruns" (c usmeHeHuem N 2).



TEXHUYECKUE XAPAKTEPUCTUKWN TENJIOU3O0NAUMNOHHDIX,
3ALLIMTHO-NOKPOBHbIX 1 MAPOM30NALUMOHHBLIX MATEPUAIOB U U3OENUN
(8 pea. U3meHeHus N 1, yT8. MNpuKasom
MuHcTtpos Poccum ot 03.12.2016 N 882/np)

(tabnunua B.1 B pea. U3ameHeHus N 1, yTB. MNprKkasom
MwuHcTposa Poccmun o1 03.12.2016 N 882/np)

TennonpoBoAHOCTb MaTepuana
CpenHasn 2
NJIOTHOCTb (n3penua) B KOHCTPYKUMM Ay, Temnepatypa | lpynna
HanmeHoBaHWe maTepuana, nsgenunsa B BT/(m-°C), Am nosepxHocTe ¢ NPUMeHeHus, | roproyec
KOHCTPYKL, Temnepatypoi, °C °C ™
un, Kr/m3
20 n Bbiwe 19 1 HuKe
MaTbl U3 MMHEpaIbHOM BaTbI 100 0,038 + 0,00021¢t,, 0,038 -0,027
NPOLUNBHbIE TEM/ION30NALUMOHHbIE, B OT MuHyC 180
TOM uYncne B obKnagKke us 700 HI
MeTaNIMYecKow ceTkun, 6a3anbToBOM 1 125 0,038 +0,0002t, | 0,038-0,027 A
KpeMHe3eMHOMN TKaHU
MaTbl U3 MMUHEpPasbHOM BaTbl 100 0,038 + 0,00021t,, 0,038 -0,027
NPOLWMBHbIE TEN/ION30NALUNOHHbBIE B OT1 munHyc 180 HE
0bKnagKe 13 CTEKNOCETKN, 125 0,038 + 0,0002t,, 0,038 - 0,027 no 450
CTEKNOTKAHM, CTEKNOXOACTA

Mpunoxenune b

(cnpaBoyHoe)

Tabanua b.1



MaTbl U3 MUHEpPasIbHOM BaTbl 80 0,036 + 0,00022¢,, 0,035-0,027
o OT munHyc 180

NPOLUMBHbIE rodppMUPOBaHHON 700 HI
CTPYKTYpbI 100 0,038 +0,00021t,, | 0,038 -0,027 Ao
MaTbl U3 MMHEpPaNbHOM BaTbl OT MUHVE 60
PY/IOHMPOBAHHbIE HA CUHTETUYECKOM 60 - 80 0,036 + 0,00022t,, 0,035-0,027 o 430 HI
CBA3YIOLLEM A
MAnTbI U3 MMHEPaANIbHOM BaTbl Ha OT MUHVC 60
CUHTETMYECKOM CBA3YIOLLEM 60 - 80 0,038 + 0,00029t, 0,038 - 0,029 o 42)/0 HI-T1
TENN0U3015ALUNOHHbIE MATKUE A
MANTbI U3 MUHEpPabHOM BaTbl Ha
CUHTETUYECKOM CBA3YOLLEM 90 0,039 + 0,00022t,, 0,039-0,030
TENNOU30NALNOHHbIE NONYKECTKME OT MUHYC 60 i
MAnTbl U3 MMHEPaANIbHOM BaTbl Ha Ao 400
CUHTETMYECKOM CBA3YIOLLEM 100 - 140 0,039 + 0,00021t,, 0,039-0,029
TENNOU30NALUNOHHbIE XKeCTKue

80 0,044 +0,00022t, | 0,043-0,032
MoNYUMAMHAPD! Y LAIMHAPSI 100 0,049 + 0,00021t, | 0,048-0,036 | OTMMHYC 180 |
MMHEpPaNoBaTHble [0 400

150 0,050 + 0,0002tn 0,049 - 0,035
MaTbl 1 BaTa U3 CynepTOHKOro
6a3a/1bTOBOTO BONOKHa 6e3 40-60 | 0,032+0,00019t, | 0,031-0,024 | O Mz'%colso HI
CBA3YIOLLETO A
WHyp TenﬂOMU30}1F|LI,VIOHHbIM u3 200 0,056 + 0,00019t,, 0,055 - 0,04 OT munHyc 180 HE-T1
MWHEpPaNbHOWN BaTbl 40 600
LLHyp acbecToBbIl 100 - 160 0,093 + 0,00019t,, - Ot nnioc 20 Ao r

220




MaTbl NpoLMBHbIE rOPPUPOBAHHOMN

CTPYKTYpPbl U3 CTEKAAHHOIO 50 0,036 + 0,0002t,, 0,037 - 0,03 OT munHyc 60 HE
LUTaneNbHOro BOJIOKHA, B TOM 4YucCne B no 450
obKNagKe U3 MeTaNNNYecKom CeTKn
MaTbl 1 BaTa U3 CynepTOHKOro
CTEeK/IAHHOro BOJIOKHa be3 40 -60 0,033 + 0,00014t,, 0,032-0,024 Or le-;y:)colso HI
cBA3yloLLero A
TennonsonAauMoHHbIE N34enunsa n3 130 0,005 + 0,0002t,, 0,005 - 0,038 OT muHyc 150 HE
neHocTeKkna no 350
ApmoneHo6eToH 200-300 | 0,055 +0,00021t, 0,055 Ot muryc 60 Hr
no 300
110 0,052 +0,00012t,, | 0,051-0,038
Mecok TepnMTOBbIM, BCMYYEeHHbIN, 150 0,055 + 0,00012t,, 0,054 - 0,04 OT1 munHyc 200 HE
MeNKumn no 875
225 0,058 + 0,00012t,, | 0,057 -0,042
TennonsonAunoHHbIe N3genna u3 17 0,039 +0,00018tr | 0,038 - 0,025 OT1 munHyc 100 r3-14
neHonosmucTupona 25 0,036 +0,00018t, | 0,035 - 0,029 Ao 80
40 0,030 + 0,00015t, | 0,029-0,024
TennonsonAuMoHHbIE N34enna n3 50 0,032 + 0,00015t,, 0,031 -0,025 OT muHyc 180 (.14
neHononuvypeTaHa ho 140
70 0,037 + 0,00015t, | 0,036-0,027
MeHononnmepmmHepan 270 0,036 + 00,0002t 0,041 Ot mukyc 60 r2-ra
£o 150
TennonsonAunoHHbIe N3genna u3 OT muHyc 60
60 - 80 0,034 + 0,0002t, 0,033 r-r3
BCNEHEHHOro Kay4yyKa [0 125




TennonsonAuMoHHblEe N3genua ns 20 0,039 +0,0002tm 0,035 OT munHyc 70 r-ra
neHononMaITUNEHa 50 0,035 - 10,00018t,, 0,033 no 70

MaTbl UrnonpobusHbie U3 100 - 140 0,038 + 0,00013t,, 0,037 OT muHyc 260 HE
6a3a/1bTOBbIX BOJIOKOH £0 800

KapToH 13 6a3anbToOBOro BOJIOKHA 50-80 0,032 -0,00012t, 0,031 Or '222{;0200 HI
MpumeyaHua

1. CpegHAa TemnepaTtypa Tenaon3onaumMoHHoro cnos, °C:

tm = (ts + 40)/2 - Ha OTKPLITOM BO34yXe B NETHEE BPEMSA, B MOMELLEHUN, B KAHANAX, TOHHENAX, TEXHUYECKMX NOANObAX,
Ha YyepAaKax v B NoABasax 34aHui;

tm = ts/2 - Ha OTKPLITOM BO34yXe, BO3AyXe B 3MMHee Bpems, rae t; - Temnepartypa cpedpl BHYTPU M30AMPYEMOro
obopyanosaHua (Tpybonposoaa).

2. bonblee 3HayeHME pPaCYETHOM TENnIoMNpPOBOAHOCTM TEMJOU3OAALMOHHOIO MaTepuUana B KOHCTPYKUMM ANA
noBepxHocTel ¢ Temnepatypoit 19 °C 1 HUKe OTHOCKTCA K TemnepaType N30aMpyemon noBepxHocTn oT MuHyc 60 °C ao
19 °C, meHbLUee - K TemnepaTtype MuHyc 61 °C n HuxKe.

3. KoaddpuumeHT TEnsonpoBogHOCTM onpeagenseTca B cootsetcTemm ¢ FTOCT 7076, TOCT 32025.

4. ['pynna roptodectn onpegensaetca no FOCT 30244.

TonwmHa meTananyeckux AMCToB ANA NOKPOBHOIO
CN0oA TENI0BOM U30NALNK
(trabnnua b.2 BBeageHa M3ameHeHnem N 1, yTB. MprKasom
MwuHcTposa Poccmm ot 03.12.2016 N 882/np)

Tabnnua b.2



TonuwmHa nucta, MM, NpU gMameTpe U30ALUN, MM
HanmeHoBaHWe maTepunana cB. 1600 u
MOKPOBHOTO CNOA 350 1 meHee c8. 350 Ao c8. 600 Ao naocKkue
600 1600
NOBEPXHOCTU
JINCTbI M NeHTbl U3 HepXKaBetoLeln 035-05 05 05-0.1 08
CTa}'|V| 7’ 7 7’ 7’ 7 7
CTanb TOHKOAUCTOBAA
OUMHKOBAHHAA C HENpepbIBHbIX 0,35-0,5 0,5-0,8 0,8 1,0
NNHUIA
JINCTbI U3 TOHKO/INCTOBOWM CTaNn, B
TOM 4YMCAe C NOAUMEPHbBIM 0,35-0,5 0,5-0,8 0,8 1,0
NoKpbITUEM
JINCTbI U3 aNOMUHUA U 03 05-08 08 10
atOMUHMEBbIX CN1aBOB ! ! ’ ’ ’
J1eHTbl U3 aNtOMUHUA U
0,25-0,3 0,5-0,8 0,8 1,0
aNtOMUHUEBBIX CNNABOB
Tabnuua 6.3

KomMno3numMoHHbIe PYNOHHbIE MaTepManbl 414 MOKPOBHOTO

cnoA Tena0BoM U3onALUmn

(tabnuua 6.3 BBeageHa MameHeHnem N 1, yTB. MprKasom
MwuHcTposa Poccmm ot 03.12.2016 N 882/np)

HanmeHoBaHMe maTtepurana TonwmHa, mm pynna roptoyecTu
PYNOHHbBIN CTEKNONAACTUK 0,30-0,50 rn-r2
CTeKnoTKaHb, Ay6/1MpoBaHHaA aIloMUHUEBOM

KaHb, Aybavp 0,15-0,5 r
donbron
donbra antomnHmesas aybanpoBaHHan ann 05-15 1
TEeNnI0U3015LMOHHbBIX KOHCTPYKLNM ! !

Konnyectso cnoes napom3onALMOHHOIO maTepumana B 3aBUCMMOCTH
OT TemnepaTypbl U30/IMPYEMOI NMOBEPXHOCTM M CPOKA 3KCMIyaTaumm
(tabnnua b.4 BBepgeHa MameHeHnem N 1, yTB. MprKasom
MwuHcTposa Poccmm o1 03.12.2016 N 882/np)

Tabnuua 6.4

HammeHoBaHue
TonwmHa,
Napon30ALNOHHOIO
MM
maTtepuan

ConpoTusneH
ne
naponpoHu,
aHuto,

Yuncno cnoes NapomsonAaLUnMOHHOTO
maTtepuana npu TemnepaType

OT MnHyc 60
Ao 19 °C

OT MUHyC 61
40 mnHyc 100

HUXe MUHYC
100 °C




(M%y-Ma)/mr °C
Npu CPOKe 3KcnayaTaumm
8 net| 12 net |8 net | 12 net | 8 net| 12 net
MonnatnuneHoBsasn 0,15-0,2 7.9 ) 5 5 ) 3 i
naeHkKa
MonnatnneHoBas
naeHKa 0,21-0,3 9-13 1 1 1 1 2 2
TepMoycaao4vHas
donbra antommHmneBas 0,06-0,1 5-10 1 2 2 2 2 2
1 0,5 3 - - - - -

Pybepoung,

1,5 1,1 2 3 3 - - -
MpumeyvaHua

1. [lonyckaeTca NpuMMeHeHMe ApYrnx maTtepuanos, obecneymBaloUX YPOBEHb COMPOTUBAEHMUA
NaponpOHULLAHMIO HE HUXKE, YEM Y MPUBEAEHHbIX B Tabauue.

2. 1na maTtepumanos € 3aKPbITOM MOPUCTOCTbIO, UMEKLUX KO3DPULIMEHT NAPONPOHULAEMOCTU MEHEE
0,01 mr/(m-u-MNa), Bo BCEX CAYHaAX NPUHMMAETCA OANH NaPOU30NALMOHHbIN CNONA.

3. ConpoTtuBneHune naponpoHuuaHmio onpegensaetca no NOCT 25898.

MpunoxeHue B
(pekomeHnayemoe)

METOZbI PACYETA TEN/I0BOM M30NALNN
OBOPYAOBAHMA N TPYBEONPOBOAOB

B.1. PacueTHble popMy/ibl CTaLMOHAPHOW Tennonepeaayn
B TEMNJI0U30NALUNOHHbIX KOHCTPYKLMAX

MoBepPXHOCTHAA NAOTHOCTb TEMJIOBOrO MOTOKA Yepes MNJI0CKME MOBEPXHOCTM PacCYUTLIBAETCA MO
dopmynam:
OAHOC/NOMHAasA NAOCKan CTEHKA

tB _tH
qdr = ; (B.1)
R _+R_+R_ +R
MHOrOC/IOMHAaA NN0CKaaA CTeHKa U3 n C/10oeB
t —t
qr = — .(B.2)

R _+R_ +Zn:Ri +R,
i=1

JINHeMHan NNOTHOCTb TENJI0BOrO NOTOKA yepes umnnHapndeckmne noBepxHOCTN paCcCyMUTbIBAaE€TCA No



dopmynam:
OAHOC/NOWMHAsA UMANHOPUYECKAsA CTEHKA

tB _tH
q, = L L L ; (B.3)
R, +R,+R, +R,
MHOTOC/IOMHAA LMAMHAPUYECKan CTEHKA U3 N CN0eB
r —t
q, = —  (B.4)

RL+RL+D RE+R!
i=1

roe ¢ - NOBEPXHOCTHaA MJIOTHOCTb TEMNOBOrO MOTOKA Yepes MJIOCKYI0 Tennou30NALMOHHYIO
KOHCTpYKUMIO, BT/Mm?;

I, - TemnepaTypa cpefbl BHYTPU M301MpyeMoro obbekTa, °C;
f, - TemnepaTypa oKpy:KatoLlel cpegpl, °C;

R . - conpoTuBneHune Tennootaaue Ha BHyTPEHHEN MOBEPXHOCTM CTEHKM M30AMPYeMOro 06bekTa,
m2-°C/BT;

R, - 70 e, Ha HapyKHOW NOBEPXHOCTU Tennomsonaumumn, m>°C/BT;
R - Tepmunueckoe conpotuenenue cTeHku usonmpyemoro obbexta, m2-°C/BT;

2,0 .
Rm - TO XK€, MJIOCKOro cnoa usonaumm, m*°C/BT;

n

ZRi - NOJIHOE TEPMMYECKOE CONPOTUBAEHNE N-CIOMHOM NIOCKON U30nALMN;
i=1

R. - tepmuueckoe conpotusnenue i-ro cnos, m*°C/BT;

q, - NVHelHaAa NNOTHOCTb TEM/JOBOTO MOTOKA Yepe3 LUAUHAPUYECKYIO TEemI0U30NALMUOHHYIO
KOHCTPYKUMIO, BT/Mm;

L " o
RBH - IMHENHOe TepMMYECKoe COMPOTUB/IEHMNE TEMNN0O0TAaYe BHYTPEHHEN CTEHKN U30IMPYEMOro
obbekra, m-°C/BrT;

L ~ o
RH - TO 3Ke, Hapy»Hon nsonaumm, m-°C/BT;

L o o
RCT - IMHEHOEe TEPMMYECKOe COMPOTUBIEHUE LUANHAPUYECKOW CTEHKU M30/IMPYEMOro 06beKTa,
m-°C/BrT;

L o
R“3 - TO e, UMANHAPUYECKOro c/1ofA n3onaumm, m-°C/BT;

n
2: L

R,' - NOoJIHOEe J/NHENHOE TepmMunyeckoe CconpoTmeBaeHne n-CAOUMHOUN UUINHAOPUYECKOU
i=1

n3onaumm;

L v . o
Ri - IMHeHOe TepmuyecKkoe conpoTmnsaeHue i-ro cios, m-°C/BT.

B ypasHeHuax (B.1) - (B.4) conpoTMBAEHMA TENN0OTAAYE U TEPMUYECKME COMPOTUBAEHUA CTEHOK
onpeaenaloTca no Gpopmynam:

1 1 bo) o
R,=— ;R =—; R, =", R, =, R =—";@85)
a a a a .



1 , 1 1 dr

L L
H = ’ = ; Rp[g = .ln ,' B.6
R = e zd"a 2o an o
R: :—1 ~ln—dH . R :—1 ‘In df* ; (B.7)
2rA,  d;) 274, d.,

roe &, &, - KO3OOULMEHTbI TeNN0OTAaUYN BHYTPEHHEN MOBEPXHOCTU CTEHKWU M301MPpYyemoro
06beKTa 1 Hapy»KHOM NOBEPXHOCTU usonauuu, Bt/(m?-°C);
/ICT, /Im, /1,. - KO3OPUUMEHTbI TEenaonNpPoOBOAHOCTM COOTBETCTBEHHO MaTepuana CTEHKM

n3onmpyemoro o6beKkTa, 04HOCN0NHON N30NALUU, U30NALMM i-FO CNOA N-CNONHOMN nsonaumu, Bt/(m-°C);
5CT , 5m , 5[ , - TO/MHA COOTBETCTBEHHO CTEHKM W30/1MPyeMoro 06beKTa, OAHOC/AOMHOM

M301ALUMWN, i-r0 CN0A N-CNOMNHOM U30NALUN, M;

cT cT o o
dBH , dH - BHYTPEHHUU N HAPYXKHbIN ANAMETPbI CTEHKU N30TMPYEMOTO O6'bEI-(Ta, M;

u3 o
dH - HAPYKHbIN ANaMETP U30AAUMK, M;

i
d,

PacnpegeneHue TemnepaTtyp B MHOIOC/OMHOM M30NALMK paccymTbiBaeTca No popmynam:
TemnepaTtypbl Ha BHYTPEHHEN U HAPYXKHOK MOBEPXHOCTAX CTEHKWN U30/IMPYEMOro o6beKTa NI0CKON

i o o . Ve
dBH - HAPYXXHbIU U BHYTPEHHUWN ONaAMETPbI I-T0 CN0oA N-CIOUHOW n3onaunn, M.

dopmbl:

b =0 — Qe Ry 1) =1 — 4R, (B.8)

H o
Temnepatypa l‘1 Ha HapyXXHOW MOBEPXHOCTU MEPBOro C/A0A M30AALMKU, HA FPaHWULE NepBOro U

BTOPOro cnoes
H __ 4CT .
' =t —q.R;(B.9)
W ganee, HauyMHas Co BTOPOro CN0fA, Ha rpaHuuax (i - 1)-ro ui-ro cnoes

t' =t )~ qrR; (8.10)

TemnepaTtypa Ha Hapy*KHOW MOBEPXHOCTU i-C10A N-CNONHOM CTEHKM:
H —
I =t +q.R, . (B.11)

PacnpegeneHue Temnepatyp B UWIMHAPUYECKUX MHOTOC/IOMHBIX U30NSLMOHHBIX KOHCTPYKLMAX

paccumTbiBaeTca no Gopmynam:

to =t —q,R;; 17 =t —q, R’ ; (8.12)
' =t"—q,R;(8.13)

t =10, —q,R"; (8.14)



t" =t +q,R". (B.15)

3HayeHMA NOBEPXHOCTHOM U IMHENHOM NAOTHOCTM TENNOBbIX MOTOKOB, BXOAALWMX B dopmy bl (B.8)
- (B.15), onpegenstotcs no (B.1) - (B.4), a Tepmunyeckme conpotusaeHma - no (B.5) - (B.7).

Mpu pacyeTe MHOrOCNOUHbIX KOHCTPYKUMiA no dopmynam (B.2), (B.4) Heobxoammo 3HaTb
KO3pPUUMEHTBI TEMIONPOBOAHOCTU U30AALUMOHHBLIX COEB. NOCKONbKY OHWU 3aBUCAT OT TeMnepaTypsl,
OOJIKHbI 6bITb M3BECTHbI CpeAHUE TEMMEePaTypPbl KaXK40ro clos, 411 onpeaeseHUsa KOTOPbIX HE06X0AMMO
3HaTb TemnepaTypbl Ha rpaHuuax cnoes. [nA MX pacyeTa WUCMNONb3yeTcA MEeToZ MoCiAefoBaTesNbHbIX
NpPUBANMKEHUIN, NPeayCMaTPUBAIOLWMIA NPOBEeAEHNE HECKOIbKMX PAaCYETHbIX onepaLnii.

KoHcynbTaHTlAIOC: NpumeyaHue.
B odmuManbHOM TeKCTe LOKYMEHTA, BUAMMO, AONYLEeHa oneYyaTka: dopmyna (4) oTcyTcTByET.

Ha nepsBom 3Tane Ans BCEX C/0EB CpeaHAs TemnepaTypa WM30ASALMM MPUHUMAETCA pPaBHOW
noaycymme TemnepaTtyp BHYTPEHHEM W Hapy»KHOM cpefbl, Npu 3TOW TemnepaType onpegensercs

TENI0NPOBOAHOCTb BCEX TEMIOU30NALMOHHBIX C/1I0€B. 3aTeMm, Mo (2), (4) onpeAenatoT 3HaYEHUA G UK

q, v no (B.8) - (B.11) ana nnockoit n no (B.12) - (B.15) UMAMHAPUYECKON CTEHOK PacCcuMTbIBAIOT

TemnepaTtypbl Ha rPaHMLAX CNOEB U CpeaHMe TeMNEePaTypbl Kask4Aoro caos.

Ha BTOpom 3Tane MNo HalAEHHbIM Ha NEPBOM 3Tane CpeaHMM TemnepaTypam C/I0eB BHOBb
onpeaensAloT TenAoNpoBOAHOCTbL BCEX C/I0EB, 3aTemM HaxoAAT MNJOTHOCTM MOTOKOB Tenna WM CHOBA
paccyMTbIBAOT NOCNOMHbIE TEMNEPATYPSbI, U Tak Aanee Ao Tpebyemol To4HOCTU pacyeTa. Hanpumep, 4o
Tex Nop, NoKa NocaoliHble TemnepaTypbl Ha k-m 1 (k - 1)-m ware 6yayTt oTanuyaTtbea He 6onee yem Ha 5%.
B NpaKTUYeCcKMX pacyeTax gaa aToi Lenm Heobxognumo nposeseHune He 6onee 3 - 4 pacyeTHbIX onepauui.

B.2. PacueT TensoBol nsonauumn obopyaosaHus n TpybonposoaoB

B npaKTUuyeckMx pacyeTax TEMAOBOW WM30AALUM NPUHUMAETCA PAL, AONYWEHWUA, NO3BONAIOLLINX
MCNoNb30BaTb YNPOLLEHHbIE pacyeTHble GOPMYbl.

ConpoTuBneHWe TennooTaaye OT BHYTPEHHelM cpedbl K BHYTPEHHEN MNOBEPXHOCTU CTEHKU
N30/IMpyeMoro O6beKTa AN KUOKMX U ra3oobpasHbiX cpes ABAAETCA MNpeHebpeknmo MasbiM B
CPaBHEHMM C TEPMUYECKUM COMPOTUBEHNEM TEMNIOU30NALMOHHOIO C0A U B MPAKTUYECKMX pacyeTax
MOMET He YYMTbIBATbCH.

TennonpoBOAHOCTb CTEHOK M30Aupyemoro obopyaoBaHMA U TpybonpoBoA0B, U3rOTOBAEHHbIX U3
MeTanna, B [AOECATKM pa3 MpesblwaeT TenjonpoBOAHOCTb M304AUMM, MNO3ITOMY TEPMUYECKUM
COMPOTMBAEHMEM CTEHKM TaKXKe MOXKHO npeHebpeyb 6e3 3aMeTHOro CHUMKEHUA TOYHOCTM pacyerTa.

C y4eTom yKasaHHbIX AONYLWEHWNI B MPaKTUYECKMX pacyeTax 414 onpeaesieHus TemnaoBoro notoka
yepes M30/IMPOBaHHbIE CTEHKN TPY6ONpoBOAOB U 060pYyA0BAHUA UCMNOIb3YIOTCA caeaytowme Gopmybl:

ANA NAOCKUX NOBEPXHOCTEN U UMAMHAPUYECKUX anameTpom 6onee 2 m

t —t K
QF:@;(B.IG)

Zn:Ri +R,
i=l1

ana TpybonpoBoaoB AMameTpom MeHee 2 m
(¢,—1,)K

in +R!

i=1

q, = , (B.17)

roe K - KoapdpuUMEeHT L[ONONHUTENbHLIX MOTEePb, YYUTbIBAlOWMIKA Tensonotepu 4epes



TENJI0NPOBOAHbIE BKAOYEHUA B TEMNOU3ONALUMOHHBIX KOHCTPYKLMAX, OBYCNOBAEHHbIX HAIMYMEM B HUX
KpenexKHbix getanei u onop (tabnaunua B.1).

Tabnuua B.1

3HayeHus KoaddurLuMeHTa AONONHUTENbHbIX
noTepb 418 TpybonpoBosoB

Tun nsonnpyemoro obbekTa KoadpopumumneHT K

TpybonpoBoabl Ha OTKPbLITOM BO34yXe, B HEMPOXOAHbIX KaHaiax, TOHHeAX
N NOMELLLEHUAX:

a) CTanbHblE Ha NOABUXHbIX ONOpax, YCIOBHbIM MPOXO40M, MM:

po 150 1,2

150 u 6onee 1,15

6) cTanbHble Ha NOABECHbIX onopax 1,05

B) HEMETa/I/IMYEeCKMe Ha NOABMUKHbIX M MOABECHbIX ONopax 1,7

TpybonpoBoabl 6eckaHabHOM NPOKNAAKM 1,15
Tepmunyeckoe COMPOTMBAEHME CJIOEB TEMJIOBOM WU30MAUMM U COMPOTUB/AEHWE BHELLHeM

Tennootaade B (B.16), (B.17) onpeaensetca no ¢opmynam (B.5), (B.6), B KOTOpbIX TENI0NPOBOAHOCTb
M30/19UMN NpUHUMaeTcA no MNMpunoxkeHuto b, a KO3GOMLMEHT TENIOOTAAUN HA NOBEPXHOCTU U3ONALUMN -
no Tabauue B.2.

Tabnuua B.2

3HaueHua KoapduumeHTa TennooTaaum « , Bt/(m?-°C)

B 3aKpbITOM NOMeLLeHnn Ha oTKpbiTOM
BO34yXxe npu
" 5 06 MoKpbITHA C MoKpbiThA € CKOPOCTU BETpa
30/1MPOBaHHbIN 06bEKT HUBKIM BBICOKMM <35 m/c
KoapomumeHTom | KoadpPuLMeHTOM
nsnyyeHuna <1> n3nyyeHua <2> 5 10 15
opuM30OHTaNbHbIE TPYOONPOBOAbI 7 10 20 26 35
BepTuKanbHble TpybonpoBoabl, 8 12 26 35 52
060pya0BaHUE, NIOCKAA CTEHKA

<1> K HMM OTHOCATCA MOKPbLITUA U3 OLMHKOBAHHOW CTanu, JINCTOB aNlOMUHMEBLIX CMAaBOB U
ANNIOMMUHUNA C OKCUAHOWN NAEHKON.

<2> K HMM OTHOCATCA WITYKaTypKM, acbecToueMeHTHbIE MOKPbITUA, CTEKNONNACTUKU, Pa3/indHble
OKpacKu (Kpome Kpacku ¢ aftoMUHNEBOM Nyapon).

<3> pu OTCYTCTBMWU CBEAEHUN O CKOPOCTM BeTpa MPUHMMAIOT 3HAYEHUS, COOTBETCTBYIOLLMNE
ckopoctu 10 m/c.

Mpu pacyeTe TensoBOM M30/AUMM OOBEKTOB, PACMONOMKEHHbIX MOA 3EMJIEM, YYUTbIBAETCA MX
TENN0BOE B3aMMOAENCTBUE C MAaCCUBOM OKPYXKAIOLLErO rPyHTa.



MNOTHOCTb TEN/IOBOrO NOTOKA Yepes TENNOU30AALUMOHHbIE KOHCTPYKLMK, rPaHNYaLLmMe C TPYHTOM,
onpepensetrca no d¢opmynam (B.1) - (B.4), B KOTOpbIX TEPMWYECKME COMPOTUBIAEHUSA BHELIHEN

L
TennooTtgave RH n R_I 3aMEeHAKTCA TEPMUNYECKUM CONPOTUBNEHNEM TPYHTA.

B obLiem cnyyae TepMUYECKOE CONMPOTUBIIEHWNE TPYHTA 3aBUCUT OT KOHOUIYPALLMK U PACMONOKEHUSA
U30MpyemMoro obbeKkTa B MACcCMBE TPYHTA, €ro TemnepaTypbl U TEMJ0NPOBOAHOCTU, YTO BAMSAET Ha
pacnpefesieHne TemnepaTyp U TEMNIO0BbIX MOTOKOB B TEM/IOU30/SALMOHHOM C/0€.

B MHXeHepHbIX pacyeTax nMpuMHMMaeTca gonyuieHne o6 04HOMEpPHOCTM TeMnepaTypHOro nons B
TEN/0M30AULMOHHOM CA0€, YTO MO3BO/AET C AO0CTaTOYHOM ANA NPAKTMKM TOYHOCTbIO MCMO/b30BaTb
dopmynbl (B.5) - (B.7) ana pacyeTa TEPMUYECKOrO COMPOTUBAEHUA MNOCKUX W LUUAUHAPUYECKUX
TENI0M30MAUMOHHbIX KOHCTPYKLMIA NOA3EMHbIX 0ObEKTOB.

B.2.1. PacyeT TONLWMHbI TENOBON U30NALUN
No HOPMMPOBAHHOM NJOTHOCTM TEMNIOBOFO NOTOKA

o o H H
PacyeT TONLLMHbI TENAOBOM M30AALMK MO HOPMUPOBAHHOM NJOTHOCTM TENNOBOrO NOTOKA - ¢, ¢,

015 O4HOCNOMHbIX KOHCTPYKLMIA BbINONHAETCA MO cnegyowmm popmynam.
Ons NAOCKMX U UMAMHAPUYECKMX NOBEpXHOCTeW ¢ guametpom 1,4 m u H6onee ucnonblyerca

dopmyna
(8 peq. 3meHeHunsa N 1, ytB. NMpukazom MuHcTpos Poccum ot 03.12.2016 N 882/np)

K(t,—1t
O = A | — R, |.(B.18)
qr
Tabnnua B.3
OpHeHTUPOBOYHbIE 3HAaYEeHUA R,f, m-°C/BT
BHYTpM nomeLLeHni
[ns nosepxHocTeli ¢ [ns nosepxHocTel ¢ Ha oTKpbITOM BO3ayXe
YCNOBHbI MaJibiIM KO3PPULMEHTOM | BbICOKMM KO3hDULIMEHTOM
anametp N3Ny4YeHus n3ny4YyeHusa
TPY6bI, MM
npv TemnepaType TensoHocutens, °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
Mpumedanma. 1. Ona NPoOMeXKyTOYHbIX 3HAYEHUA AMaMeTPOoB U TemnepaTypbl Be/JnYMHa R:
onpegenaeTca MHTeprnonaLmnen.
2. ina Temnepatypbl TennoHocutena Hmxe 100 °C npuHMmatoTca faHHble, cooTBeTcTBYOWMe 100
°C.

Ona O,D,HOCJ'IOI\;IHbIX UNMANHOPUYECKUX ﬂOBerHOCTEf"I C AMaMETPOM MEHEe 1,4 m ncnonb3yeTca

dopmyna
(8 peq. N3meHeHua N 1, yTB. NMpuKkazom MuHcTpos Poccum ot 03.12.2016 N 882/np)

K(t —t
M—le . (B.19)

q.

InB =274,

KoaddpuumeHT gononHuUTenbHbIX TenioBbix notepb K yepes onopbl TpybonpoBoAoB B pacyeTe
TOALLMHbI TENN0BOWN U30AALUM NO HOPMATUBHOM NJAOTHOCTU TEM/IOBOrO NOTOKa NPUHUMAETCA PaBHbIM 1.
Mpu pacuete no popmyne (B.19) npeaBaputenbHO onpeaensaoT BeJindmHy InB,

d’+20, L
roe B= T MpnbanKeHHble 3HaYeHUA RH npuHMMatoTcsa no Tabanue B.3.
H
3aTem HaxoaAT BeNMYMHY B 1 onpeaensioT Tpebyemyio TONWMHY U3onaumm no dopmyne
d; (B-1)
0,, = — 5 (820

[Nna ABYXCNONHbIX TEMNAOM30NALMOHHbIX KOHCTPYKLUMIA pacyeT TO/LWMHbI CI0EB N0 HOPMUPOBAHHOW
NNOTHOCTU TEM/I0BOro NOTOKa NPOM3BOANTCA B C/eAytoLLen NOCNeA0BaTENbHOCTU.

B cnayyae, Korga maKcMmanbHaa Temnepatypa MNPUMEHEHMs OAHOro U3  BblBpaHHbIX
TENI0M30ALUNOHHbIX MAaTEPUANIOB HUXKE TeMMNEPATYpPbl CTEHKU U30/IMPYEMOro 06beKTa B ABYXCAOMHbIX
TENNOM30NAUMOHHBIX KOHCTPYKLUMAX B KayecTBe MNEepBOro CAOA Ha M30/MPYeMylo MOBEPXHOCTb
yCTaHaBAMBaeTCA MaTepman ¢ 6onee BbICOKOW AONYCTUMOW TeMNepaTypoi NpMMeEHeHMA.



TonwmHa nepBoro c/10a onpeaenaeTca n3 yciosus, yTObbI TeEMNEepaTypa mexay obovmu cnoamm tl

, t2 He npesbilana MaKCMMaNbHOM TemMnepaTtypbl nppmeHeHNA OCHOBHOIoO N301AULMOHHOIo maTtepkhana.

[na NNOCKOW CTEHKM W LUMAUHAPUYECKUX OBbEKTOB C AuameTpom 2 M u 6osee ans pacyerta
TO/ILMHbI MEPBOTro €05 NPpUMeHseTca Gopmyna

Ot = i w
F

.(B.21)

[Ana BTOpOro cnoa npumeHsaetca dopmyna (B.18), B KOTopyto BMeCTO 3HayeHua . noactaBnsetcs

t1,2'
Mpu pacyete UMANHAPUYECKMX OOBEKTOB C AMAMETPOM MeHee 2 M - aHa/MIoTMYHO OAHOC/IONHOM
KOHCTPYKLMM MO YPaBHEHMIO

InB, =274, @ , (B.22)

L

d’ +20,,
B KOTOPOM Bl :—dm , onpegensoT BeanunHy In B1 , 3aTeM HaxoAaT Bl N TONLLMHY
H
NnepBoro c/of, M:
CT
s _d(B-1)
ml .
2

ToAWmHa BTOPOro c/10s onpeaensaerca ¢ nomoubio dopmynbl (B.19), B KOTOpOI BMECTO 3HaYeHMA

t, noactasnsetca sHadyenue 1) ,, aBmecto B- B,

_ dml + 251432

B, p

usl

Onpegenus In B, Haxopsat B, , a 3aTem TO/WMHY U30/15ILMK BTOPOTO CNOSA, M:

_ dml (BZ _1)

O = 5 .(B.23)

PacueT Tpebyemoi ToNWMHbI TENI0BON U30AALUN MO HOPMATUBHOM NAOTHOCTU TENNOBOrO NOTOKA
MOXeT 6bITb BbINOSIHEH METOA0M NOCAeA0BaTENbHbIX NPUBANNKeHUIA. MocneaoBaTeNbHOCTb pacyeTa Ann
OAHOCNONHON LUMAMHAPUYECKOW KOHCTPYKLUK CcaeaytoLasn.

3apaBaAcb Ha4vasbHbIM 3HAYEHUEM TOJIWMHBLI U30NALUK 0,, M, onpeaensemon Tpebyemoit
TOYHOCTbIO pacyeTa, Hanpumep, 0,001 m, ¢ Nnomowbio NocnegoBaTenbHbiX waros 1, 2, 3, 4,..., i gna

TonwmHbl nsonaumm: O, =0,1; 6, =6,2; 6, =0,3,..., O, = O,i npon3BoAAT BbIUMCAEHWE NMHENHOI

1 2 i
NJIOTHOCTW TEMJIOBbIX NOTOKOB {; ; 4, ;...; {; NO ypaBHEHWUIO



i ”(tB_tH)

9 1 1 dv 125, 824
In

a,(dy +25,) Y de

o i
Ha Kaxgom ware BbIMUCNEHUW | MNPOU3BOAUTCA CpPaBHEHUe C]L C 3a4aHHbIM 3Ha4YeHuem

HOPMaTMBHOTO YAe/bHOro NOTOKa 6]2{. Mpw BbINOAHEHWUM YCNOBMA
i _ H < O
q,—q9; =Y (B.25)

BbIYMCNEHMUA 3aKaHYMBAIOTCA, @ HaWAEHHanA BeMYMHA O = 501' AB/IAETCA MCKOMOM, obecneunBaloLLen

3a4aHHYIO BE/IMYNHY TENIOBLIX MOTEPbDb.
PacyeTHble napameTpbl Npu onpegeneHnn TOALWMHbBI MU301AUUMKU MO HOpMMpyEMOVI NNOTHOCTU

TenA0BOro noToKa caeayet NnpuHUmaThb no 6.1.1 - 6.1.6 HacToALWLero ceoga npasu.

B.2.2. PacyeT TOALMHbI M30AALMM NO 3aJaHHOMY
CHUXKeHMIO (NOBbILLEHWNI0) TeMnepaTypbl BELLECTBa,
TpaHcnopTupyemoro Tpybonposoaamu

L L L

TpebyemMoe MONHOE TEPMUYECKOE COMPOTUBAEHME M3onauun IR =R7,,3+RH TpybonpoBoaa

AnvHon |, M, ona obecneyeHWa 3a4aHHOIO CHUMKEHUA TemnepaTypbl TPAHCMOPTUPYEMOro Mo Hemy
o ! o n

BellecTBa OT HayanbHOM [, A0 KOHeuyHoW I, npu pacxoge BewectBa G, Kr/4, TennoemkocTbio C,

kK/(Kr-°C) onpenenserca U3 BblpaxKeHui:

t—t, L 3,6K1
npu "t 22: Rl t —t ; (B.26)
2 GCln>—"
tB_tH
t+t
- 3,6K1| =,
nmu<2,RL= ,(B.27
et ? GC(t, —1!) (8-27)

roe I, - pacyeTHas TemnepaTypa OKpyXatoei cpeapl, °C.

N . L L
Ons onpeneneHns Tpebyemoi TONLLNHbBI U30NALUK 5143 , M, N0 HANAEHHbIM 3HaYEeHUAM Rl 7 Rz

ucnonbsyetca Gopmyna

InB , =274, (Rf2 —RHL) . (B.28)

MpUHMMan NPUBANKEHHbIE 3HAYEHUS RH no Tabauue B.3 n onpeaensas no popmyne (B.28) InB,

HaxoAAT BeIMYnHY B 1 3atem no dopmyne (B.20) TonwmHy nsonaumm

d;(B,,-1)

531,2: - 2

u



PacueTHble NapameTpbl NpK onpeaeneHmMm ToAWMHbI TENNO0BON M30AALMKN MO 3a43aHHON BEANYNHE
CHUMKEHWA (NoBbIWEeHNA) TeMMepaTypbl TPAHCMOPTUPYEMOTrO BelLecTBa NPUHUMALOTCA Mo 6.4 HacTOALWEro
cBOAA NpaBu.

B.2.3. PacyeT To/IWMHbI TENIOBOM N30AAUMK
Nno 3agaHHON TeMnepaType Hapy*KHON NOBEPXHOCTH

OnpepenieHne TONLWMHBI M30ALMM NO 3aAaHHON TemnepaType ee HapysKHOW mosepxHocTn [,

npon3sBoanTCA B TOM Cay4dae, Koraa n3onAauna HyxXHa Kak cpeacrtBo, npeaoxpaHatouee O6C}'Iy)-KMBaI'0U.I,Ml71
nepcoHan oT OXKOoros.

PacyeT TONWMHDbI TennoBo N301AUNN BbIMNONTHAETCA NO ¢opmynaM:

ANnAa NNOCKUX TENNTOU30NTAUNOHHBIX KOHCTpYKLI,Mm

ANA UMAMHAPUYECKUX

d’" +20 t —t
—a = AR 2 (B30)

H

InB=In-%
d’

L
rae opueHTUMpPoOBOYHOE 3HaYeHUe IQH NMPUHUMAETCA No Ta6nwu,e B.3.

_d;(B-1)
o 2 .

PaccMOTpeHHbIN meToa ABAseTcA NpubauMKeHHbIM. Bonee TouyHble pesynbTaTbl MOryT 6biTb
noay4YeHbl METOLOM MNOC/eL0BaTENbHbIX MPUBAVKEHUIA.
PacueT BbinonHaeTcs no dopmyne

In d, +20,

a d +20,i
t,—t, | de ( " 0) ;
t,—t, ) 24 (8:31)

i u3

3afaBafAcb Hauya/lbHbIM 3HAYEHUEM TOAWMHbLI M30AAUMKM O,, M, ONpemensieMbiM Tpebyemoit
TOYHOCTbIO pacyeTta, Hanpumep, 0,001 m, nocneposartenbHbiMM Waramm 1, 2, 3,..., i 414 TOAWMH

nsonaumn: O, =0,1; 0, =0,2; 0, =9,3,..., O, = O,i npousBoAMTCA BbIUMCAEHME BENUYMH:

t —t t —t t —t t —t
| | | ;.5 | =" | noypasHehuio (B.31).
t,—t, ) t—t, 5 t —t, 3 . —t,
[B_tl'l
Ha KarKaom Lware BblYMCAEHWIA | NPOU3BOAMUTCA CPaBHEHUE t—l‘ C 33aHHbIM 3HaYeHnem
I H



tB B tl'[
tl'l - tH

. Mpw BbINONHEHUU YyCNOBUA

tB _tl'l tB _tl'l

- >0 (8.32)
t,—t, ) \t,—t,

P

BbIYMCNIEHMA 3aKaHUMBAlOTCA, a HalAeHHas BenuunHa O, = O, ABNAETCA C TOYHOCTbIO A0 1 mMm

3agaHHOM, obecneynBatoLei Tpebyemyto TemnepaTypy NOBEPXHOCTU U30AALUMN.
PacueTHble NapameTpbl NPU pacyeTe TOAWMHbI TENJOBOW M30AAUMM MO 3a4aHHON TemnepaTtype
NOBEPXHOCTM MPUHUMAIOTCA NO 6.7.

B.2.4. PacuyeT TO/NLWMHbI M301ALMM, NPeaoTBpalLaloLein KoHAeH a0
BNarv u3 Bo3ayxa Ha ee NnoBepxHoCTU

[aHHbI pacyeT NpoM3BOAMUTCA A/1A M30/IMPOBAHHbLIX O6'BEKTOB, PACMNOIOKEHHbIX B MOMELLEHUAX U
cofepKallmx BelllecTsa C TeMMNepaTypoit HUXeE TemnepaTypbl OKPYKatoLLero Bo3ayxa.
B atom cnyyae usonauMAa Oo/mkHa obecneumsaTb Tpebyemblid pacyeTHbId nepenag mesay

TEMMEepPaTypamMm Hapy*KHOro BO34yxa U NOBEPXHOCTbIO M301ALMUM (tH -1, ) , MPU KOTOPOM MCK/ItOYaeTcA

KOHZleHcaluMaA Bnaru us sosayxa (tabauua B.4).

Tabnuua B.4
PacueTHbIl Nnepenag, (tH —tn), °C
OTHOCUTENIbHAA BNAXKHOCTb Bo3ayxa @ , %
tw, °C
40 50 60 70 80 90
10 13,4 10,4 7,8 5,5 3,5 1,6
15 14,2 10,9 9,1 5,7 3,6 1,7
20 14,8 11,3 8,4 5,9 3,7 1,8
25 15,3 11,7 8,7 6,1 3,8 1,9
30 15,9 12,2 9,0 6,3 4,0 2,0

Pacuert BbiNnosHAETCA No popmynam:
AN1A NJIOCKOW NOBEPXHOCTH

t —t A (t —t
R,=""—""R; 5M3=M;(B.33)
o t

ANA UMAVMHAPUYECKOWN MOBEPXHOCTHU

R %Rﬁ In B =274, R"

H

tl'l_tB
.(B.34
(3

i



Tpebyemas TONWMHA U30AALNN ONPEeaenseTca No MeTOAMKE, U3/10XKEHHON B B.2.3.

B pacyeTtax TemnepaTypy Hapy»HoOI cpeabl [, cnefyeT NpUHUMATL PaBHON TemnepaType BO3/yxa
B MOMeLLEHUN.

TemnepaTypy BHyTpeHHel cpefbl I, M OTHOCWUTENbHYIO BNAXHOCTb BO3JyXa B MomelieHun @

NMPUHNMAIOT B COOTBETCTBUUN C TEXHNYECKUM 3aJaHNEM Ha MPOEKTUpoBaHUe.

KoHcynbTaHTlAOC: NpumeyaHue.
B oduumanbHOM TeKCTe AOKYMeHTa, BUAMMO, AOMyLLEHa oneyaTKka: npumedaHue K Tabauue B.2
oTCyTCTBYET. BO3MOKHO, MUMEOTCA B BUAY CHOCKM K Tabanue B.2.

K03¢¢VILI,MGHT TENNOOTAQYN K HaAPYyXHOU NOBEPXHOCTN WU30NAUUN (ZH npUHUMaeTca AanA

NOBEPXHOCTEN C HU3KMM KO3IDPULMEHTOM n3nydeHusa - 5 BT/(m2°C), AnA noBepxHOCTEN C BbICOKUM
KoapduumeHTom nsnyyenus - 7 Br/(m%°C) (cm. npumeyanue k Tabanue B.2).

B.2.5. PacueT TennoBoi U301AUMMN NAaponpoBoa0B
no 3afaHHbIM NapameTpam napa
(n. B.2.5 BBegeH MameHeHnem N 1, yTB. Mpnkasom
MwuHcTposa Poccmm o1 03.12.2016 N 882/np)

[na naponpoBOAOB HACbIWEHHOro MNapa 3afaHHbIMM NapameTpamu ABAAKOTCA AaBAeHue,
Temnepatypa W [JONyCcTMUMan [ONS KOHAEHcaTa B naponposoge. To/WMHa TenjaoBOW W30AALMM
paccyMTbiBaeTCA No cneaytollein popmyne

s t —t )L
lnB:Ind—CT:ZR-Xm (4 =1,) e — |, (B.34a)
dH KOHI rKOH,H a H nd

rae Kiows - 4ONYCTUMOE KOIMYECTBO KOHAEHcaTa Mo A/IMHe NaponpoBoAa, Kr/c;

Lpacy - pPacyeTHas 4/MHa NaponpoBoga, NPMHMMaEMas C YY4eTOM TenN0BbIX NMOTePb Yepes onopsl,
apmaTypy v GpnaHueBble coeguHeHUs, m;

I'kong - CKPbITAn TENNOTA KOHAEHCAUMU, KOXK/KT.

[Ona naponpoBoAOB nNeperpetoro napa 3afaHHbIMW NapameTpamu ABAAIOTCA HayajlbHble U
KOHeuyHble Temnepatypa W JaBjAeHWe napa W AONycTMMOE nageHue TemnepaTtypbl MO  AJiMHe
naponposoaa. Tpebyemasn To/lMHa TENIOBON U30AALMN ONPeaeNaeTca no caeayouiein dopmyne

dme tP—t )L .. 1 1
InB=In—=2n-1,, ( ) — — 4+ — 11, (B.346)
d, (i“a“ - i‘“’“)GHap a,nd; o,nd
tﬂa‘i _ ZKOH
rpe 1) =-2——2— _  c(pegHss TemnepaTypa napa B NaponpoBOAe, paBHas

2

cpeaHeapndMeTUYecKoMy 3HaYEHUIO Haya lIbHOM M KOHEYHOW TemnepaTypbl napa, °C;

jrad o jron yAeNbHaa 3HTaNbNMA nNapa, COOTBETCTBEHHO, B Haya/le W KOHLE NaponpoBoAa,
onpegensemas no tTabanuam TepMoOAMHAMUYECKUX CBOMCTB BOAbl M BOAAHOrO napa npu 3adaHHbIX
Temneparype v AaB/leHMM NeperpeToro napa B Hadvase U KoHLe naponposoaa, KIK/Kr;

Gnap - MaccoBblIii pacxog napa B NaponpoBoAg, Kr/c;

CT v
dB - BHYTPEHHWI AMaMeTp NaponpoBoaa, M.

YpaBHeHus (B.34a), (B.346) pelwatoTcas MeTogomM NocienoBaTeNbHbIX NpubanKkeHnn. TonawmHa

nsonaumm O BbluucaseTcs no dopmysne (B.20).

us3



B.2.6. PacueT Tenn0BOM M30/1ALMM C LeNbio NpeaoTBpaLLeHNA
KOHZEeHCAUMM Blarn Ha BHYTPEHHUX NOBEPXHOCTAX ra30X0408B
(n. B.2.6 BBegeH NameHeHnem N 1, yTB. Mprkasom
MwuHcTposa Poccmm o1 03.12.2016 N 882/np)

[NnA rasoxofo0B MNPAMOYIO/IbHOTO CEYEHUA U LUAUHAPUYECKUX, aMameTpom bosee 2 M, pacyet
TpebyemoW TONLWUHbI U30NALUN BbINOAHAETCA NO popmye

(t-2) 1

—— |, (B.348)

] Py e

CT V) o
roe I, - TemnepaTypa BHyTPEHHel NOBEPXHOCTU CTEHKM rasoxoaa, °C;

Q,, - KOIGPULMEHT TENNOOTAAUM OT ra3a K BHyTPEHHEN NOBEPXHOCTU CTEHKM ra3oxoAa, Bt/(m?-°C);

[na ra3oxo40B AMaMeTpoM MeHee 2 M, pacyeT BbINOJIHAETCA Mo popmyne

(o —1,) I

CT CT a u3
o, nd; (tB —tBH) o, d

InB=2mn-%, .(B.34r)

cT o
rae dBH - BHYTPEHHUUN ANaMETP CTEHKU ra3oxoa.

TemnepaTypa BHYTpeHHeM CTEHKM ra3’oxo4a YCTAaHAB/AMBAETCA B TEXHMYECKOM 334aHUMM Ha
NPOEKTUPOBaHWE  TenaoBOW  M30AAUMM B 33aBUCMMOCTM OT  TemnepaTypbl W BAAXKHOCTU
TPaHCNoOpPTUPYEeMOro rasa. BbinageHue KOHAEHCaTa U3 rasa, NPOTEKAIOLLEro B ra3oXxo4e, MPoUCXoamT npu
YC/0BUK, 4YTO TemnepaTypa BHYTPEHHel CTEeHKM ra3oxofa OKas3blBaeTCA HUXKEe, YemM TemnepaTtypa
KOHAEeHcauuMM Bnarn 13 rasa ("touka pocbl") npu 3agaHHOM ero TemnepaTtype M BAa*KHOCTU. [oaTomy

o CT o o
pacyeTHaa TemnepaTypa BHYTPeHHel cTeHKWM rasoxoga I, npuHumaetca Ha 2 °C - 3 °C Bbiwe

TemnepaTtypbl KoHaeHcaumu ("Touku pocbl") twows NPW  334aHHON TemnepaType W BAAXKHOCTM
TpaHcnopTUpyemoro rasa.

Koapduument Tennootgaum O,  paccynTbIBAETCA MO 3MMUPUYECKUM (KpUTepUanbHbIM)

dopmynam TensoobmMeHa NpPU BbIHYXKAEHHOM ABUMMKEHWM rasa (KuakocTn) B Tpybax M KaHanax
NPAMOYro/bHOrO CeYeHUA B 3aBUCMMOCTM OT TEMMepaTypbl U CKOPOCTM ABUMKEHWUA rasa U pexuma
TeyeHus, onpesensieMmoro OTHoWeHWEM A/IMHbI Ta30X04a K ero guameTpy.

Mpun TypbyNneHTHOM peXknme ABUXKEHMA ra3a B razoxoje pacyeT O, BbiNosHAeTcA no popmyne

Nu = 0,021-Re®-Pr°*3, (B.344)

o -d
rone Nu = % - KpUTepwit HyccensbTa;
w-d .
Re =—— - kputepuit PeitHonbaca;
A%
A%

Pr =— _kpurepwit NpaHatns;
a

W - CKOPOCTb ABWMMKEHUSA rasa B razoxoae, Mm/c;

d - guameTp TpyboNpoBOAA UNU IKBUBANIEHTHbIN AMAMETP KaHana, m;

A, V, O - COOTBETCTBEHHO, KO3bIULMEHT TennonposoaHocTv [BT/(M-K)], KMHemaTuyeckas
BA3KOCTb (M?/c) 1 Ko3apdULMEHT TemnepaTyponpoBoOAHOCTM rasa (m%/c), mpuHMMaemble no Tabamuam



dUn3NYECKMUX CBONCTB ra3os.
Mpn NamMUHaAPHOM M NEpPeXoaHOM pPeXKMMax TeyeHua rasa (Npu oTHOWEHUU ANMHbI Fa30X04a K ero

Anametpy - I/d meHee 50), Kk KoadpduUMeHTY TennooTaaum O, BBOAMTCA MOMPABOYHbIA MHOXMUTENb

€=1,3 npusnauerun [ /d =1,0+10 u €=1,1 npu svavenmn [/ d =10+ 50.

YpasHeHue (B.34r) peliaetca MeToAoM MocaefoBaTeNbHbIX NPUBAVNKeHUI. ToAlmMHA U30AaLMU

O_. BbluMcnsetca no popmyne (B.20).

nus3

B.2.7. Pacuet Tennosom nsonaunmn Tpybonposoaos
C UeNiblo NpeAoTBPaLLEHNA 3aMeP3aHMA CoAeprKaLLenca
B HUX XMAKOCTU NPU OCTAHOBKE ee ABUXKEHUA
(n. B.2.7 BBegeH NameHeHnem N 1, yTB. Mpmkasom
MwuHcTposa Poccmm o1 03.12.2016 N 882/np)

PacyeT ToAWMHbI M30AAUMKM TpybonposBoda MO 3aAaHHOMY BPEMEHW OTCYTCTBUA ABUNKEHMUSA
XUAKOCTM Z OCHOBaH Ha YypaBHEHUM Tennosoro 6anaHca, B COOTBETCTBMM C KOTOpPbIM Tenno,
aKKYMY/IMPOBaHHOE B XMAKOCTU, U TENNO, BblAENAIOLWEECA NPU 3aMep3aHMM HEKOTOPOW YacTU XKNAKOCTH
(25% ceueHus TpybonpoBoaa), NpUpaBHUBAETCA KOJIMYECTBY Tensa, OTAABAaeMOro M30/MPOBaHHbIM
TPpy60oNpoBOAOM B OKPY»KaloLLYO Cpeay 3a Nepuom OCTaHOBKU ABUMKEHUA KMUAKOCTH.

Mpouecc TensoobMeHa MpU OXNaXKAEHUM M 3amMep3aHMM KUAKOCTM B TpybonpoBoae AsaseTca
HecTauMoHapHbIM. PacueT Tpebyemoii B 3TOM Caydae TOJIWMHbI TENI0BOM M3015ALUMM C AOCTaTOMHOW ANSA
NHKEHEPHOMW MPaKTUKMN CTEMNEHbIO TOYHOCTM BbINOHAETCA MO GOPMYIam CTaLMOHAPHOro TennoobmeHa.

ToAMHa M30MALMOHHOTO C/1I0A onpeaenaerca no ¢opmyne

n3

In B = In % =2mh,, (R, R} )=

CcT

H

3,6KZ 1 (B.34e)
= 27‘[}\. - ’
" 2(tB _ts)(Vx(px(c)K - VCTpCTcCT) + 09 25V>Kp>1<r>x (XHT[d;B

t +t, =2t t,—t,

roe t; - TemnepaTtypa XUAKOCTU 10 OCTAaHOBKM ee ABUKeHus, °C;
t; - TemnepaTypa 3amep3aHua Knarkoctu, °C;

t. - TemMnepaTypa oKpyrKatoLero Bosayxa °C;

Z - 3aflaHHOe Bpems OCTaHOBKM ABUKEHUA XKUAKOCTH, Y;

Vi - 06bem Kuakoctu, m3;

3.
P, - NIOTHOCTb }KUAKOCTU, KI/M>;

Cw - YAENbHAA TEeNN0EMKOCTb XKNaKoctu, KK/ (Kr-°C);

Ver - 06bem maTepmana cTeHku Tpybonposoga, m>;

P., - NNIOTHOCTb MaTepuana CTeHKU, Kr/m>;

Cer - YOENbHAA TENN0EMKOCTb MaTeprana cTeHku, KK/ (kr-°C);
0,25 - ponycTmasn 4ona 3amep3aHna KUAKocTn (25% oT obbema);
I'x - CKpbITaA TenaoTa 3amep3aHua XKUAKOCTU, KOK/Kr;

K - KO3GPUUMEHT, yUNTbIBAIOLMI NOTEPU TENNA Yepes Onopbl.
YpaBHeHue (B.34 e) pelsaetca metTogom nocienoBaTtesbHbiX NpubanxeHnin. TonlwmHa U3onaumm

O_. BbluMcnsetca no popmyne (B.20).

nus3

B.3. PacueT TennoBoi n3onaunm TpybonpoBoa0B TEMI0BbLIX CETEN



B.3.1. Hag3emHaAa npoknagka

TennoBble NOTEPM Yepe3 U30NMPOBAHHYIO NOBEPXHOCTb NOAAIOLWMX U 06paTHbIX TPY6ONPOBOAOB

TENNOBbIX CETel MPU HaA3eMHOM MPOKAaZKe, NMPU M3BECTHOW TOJLMHE U30AALUUK 5m, M, cneayet

onpeaensatb no popmysne (B.17), a Tepmuyeckmne conpoTmuBaeHus, Bxoaalume B 3Ty popmyny, - no (B.6). B

KauecTBe TemnepaTtyp BHYTPEHHEN W HapyXHOMU cped [, U [, NPUHMMAIOT pacyeTHble TemnepaTypsbl

TENJIOHOCUTENIA U OKPY3KaloLLLEro Bo3Ayxa, a KoapduumeHT Tennootgaumn &, - no tabavue B.2.

Mpn onpegeneHnn TONWMHLI U30AAUMM TPYOONPOBOAOB TEMJIOBLIX CETeM NO HOPMUPOBAHHbLIM
3HAYEHMAM NAOTHOCTM TEMNOBbIX MOTOKOB OT MOAANOWMX M 0OPATHbIX TEMJONPOBOLOB MCMO/b3yeTCs
MEeTOAMKa pacyeToB, U3/I0XKeHHaA B pasgene B.2.1. [pn aTom pacyeTHble TemnepaTypbl TENJAOHOCUTENA
B nogatoLiem n obpaTHom Tpybonposoae NpMHUMatOT no Tabaunue B.5.

Tabnnua B.5
CpeaHerozoBble TeMMnepaTypbl TENJAOHOCUTENS
B BOAAHbIX TEMN0BbIX ceTax, °C
PacueTHble TemnepaTtypHble pexumsl, °C
Tpybonposog
95-70 150-70 180-70
Mopatowmin 65 90 110
Ob6paTHbIN 50 50 50

PacueTHyto TemnepaTypy Hapy*KHOM cpedbl MPUHUMAIOT: NPU KPyranoroguyHoin pabote TennoBom
CETU - CpeaHerooByo TEMMNEPATYPy HapYKHOro BO34yXa, NPy paboTe TO/IbKO B OTOMUTE/bHbIN Nepuos, -

CpefHIo TemnepaTypy OTONWUTeNbHOro nepuoga. PacueTHbin KoadPuuMeHT TennooTgaum &, - no
Tabnnue B.2.

B.3.2. Noa3emHana NnpoKknaaKa B HENPOXO4HbIX KaHanax
TennoBble nOTEPU Yepe3 W30/MPOBAHHYIO MOBEPXHOCTb ABYXTPYOHbIX TEnnoBbiX CeTel,

NPOKNnagblBaemMblX B HEMPOXOAHOM KaHane LLIVIpVIHOﬁ b n BbicoTol h, m, Ha I'}'Iy6MHe H, m, OT noBepxHOCTH
3eM/I1 A0 OCU KaHana onpeaenAarTca no d)op:v\yne

L L L (tKaH _tH)K
= + =———.(B.35
9,=49 T4, R +Rer ( )

TemnepaTypa BO3/Zyxa B KaHane £, onpesaensetca no popmyne

H

tB] tBZ tH
RL RL + L RL + K
_ Twmsl + Hl Ru32 + H2 RKaH + Rrp
tKaH - 1 1 1 , (836)

+ +
L L L L K
R + HI + RH2 RKaH + Rrp

3l 132

roe



RL = 1 d1+25n31. L 1 na’2+2§m2

In = 1 )
o d ™ o a, B
I I
RE = . RE = :
" dne, (d,+25,,) " 2ne, (d, +26,,) o0
I
Rew =555, (839)
o, ——
b+h

L L .
3gecb ¢, , (¢, - NWHelHble NNOTHOCTU TEenNOBOrO MNOTOKA OT nNojalowero M obpaTHOro
Tpybonposonos, BT/m;

d,, d, - napyxHble AnameTpbl NogatowLero u 06paTHoro Tpy60NpoBoAOB, M;

t,,, t,, - TemnepaTypbl nogatowero n obpatHoro Tpybonpososos, °C;
K - KoadpduuUMEHT AONONHUTENbHbIX NOTepb (Tabanua B.1);

L L
Rm, Rm32 - TepMUYECKME CONPOTUBNEHMA U30AALUMMK NoJatoLWwero n obpaTHoro Tpybonposoaos,
m-°C/BT;
L L
RH1 , RH2 - TEPMUYECKME COMPOTUB/IEHMA TENOOTAAYE OT NOBEPXHOCTU U30AALMKN NOAAIOLLEFO U
obpatHoro Tpybonposoaos, m-°C/BT;

R_,. - Tepmuueckoe conpoTveaeHue TeN100TAauE OT BO3AyXa K NOBEPXHOCTU KaHana, M-°C/BT;
h, b - BbicOTa M WIMpPUHA KaHaNa, COOTBETCTBEHHO, M;

&, - Ko3bdMLUMEHT TENI0OTAAUM B KaHaNe, NPUHMMaeTCA pasHbim 11 BT/(m%°C);

lm - TEeNN0NPOBOAHOCTb U30AALMUN B KOHCTPYKLUMU, BT/(m-°C);

o

sl 5H32 - TONIWMHBI U301ALMK NoJatoLLero 1 obpaTHoro Tpybonposoaos, Mm;

K
Rrp - TepMUYECcKoe ConpoTuBaeHMe rpyHTa, Bt/(m:°C), onpeaensetcsa no popmyne

0,25
In 15]{(hj
h\b

R, = p ; (B.40)
(i7+Q5jﬂ
l’l p

/Lp - Tena1onpoBoAHOCTb rpyHTa, BT/(M:°C), Tabnunua B.6.

H - FI'IY6MHa 3a/10XKeHNA, PaCCToOAHNE OT OCU TPY6bI A0 NOBEPXHOCTU 3eMIN, M.

Tabnunua B.6
TennonpoBoAHOCTb rPYHTA
Becosoe Koaddpuument
CpeaHssa NAOTHOCTD,
Bug, rpyHTa Kt/ BNarocogeprkaHune TEMNNONPOBOAHOCTH,
rpyHTa, % B1/(m-°C)
Mecok 1480 4 0,86




1600 5 1,11
15 1,92
23,8 1,92
CyravHok 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
FMUHUCTDBIN 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 TDE6VEMOVI TONLWUNHDI Tennosom nsonAaunn no HOpMMpOB&HHOﬁ NNOTHOCTU TENJI0BOIo
NOTOKa B 3aBUCUMOCTU OT TEXHUYECKUNX TDE6OBaHMl7I MOXET BbIMNOJIHATbCA B ABYX BapPUaHTaXxX:



. —L —L
a) N0 HOPMATUBHBIM IMHEVHBIM NAOTHOCTAM TENNOBOrO ¢; NOTOKa U (, , 3aaHHbIM OTAENbHO

Ans nopgatowero n obpatHoro Tpybonposoaa, B 3TOM C/y4ae onpenenaeTcs TONWMHA U30aALMN ANA
Kaxkgoro Tpybonposoaa;
6) No cymmapHOW HOPMaTUBHOW NNHENHOM MNOTHOCTM TEMn/NOBOro MOTOKa OT MOAAOWEro U

—L
obpatHoro Tpybonposoaa - ¢, ,, B 3TOM C/y4ae onpeaenserca TO/WMHa U301ALMM, OANHAKOBaA ANA

oboux TpybonpoBoaoB.
PacyeT TONWMHbLI M30ASLMM MO HOPMATMBHBLIM JIMHEWHBIM TMJOTHOCTAM TEMNJ0BOro MOTOKA,

—L —L
3agaHHbIM OTAENbHO ANA nodakouwero - ql n 06paTHOI'O - q2 prﬁOnpOBOAOB, BbIMNO/THAETCA B

cnepyolen nocneaoBaTe/lbHOCTH,
Ha nepBom 3Tane paccynTbiBalOT TEMMEpPaTypy B KaHase no ¢popmyne

baw =4, + K (¢ +05 )(Reu +R,,) . (B.41)

3aTem ana Kaxaoro Tpy6onposoaa sblumcasiotcs 3Hauenma In B, u In B, no popmynam:

t,—t
InB =274, | 2= —R! |. (8.42)

q,

t,—t
InB, =274, %—RH@ , (8.43)
2

L L
roe npubankeHHble sHadenna R u R, npuunumatotca no Tabanue B.3.

[anee, nocne BbluncaeHUA B1 7 Bz, no ¢opmyne (B.20) paccunTbiBatoT Tpebyemble TOLIUHbI

n3onAaunm ana nogarowero n O6paTHOFO TDVGOHDOBOAOB, O6€Cﬂe‘-IMBalOLLl,Me HOPMaTUBHbIE JINHENHbIe
noTtepwu tTenna:

_d(B-)  _dy(B)

usl 2 » Yuz2 T 2
PacyeT TONWMHLI M304AUMM NoJaloWero M obpaTHoro TpybonpoBOAOB MO CyMMapHOM
o - —L
HOPMaTMBHOW /IMHEeHO MAOTHOCTM TEM/IOBOrO MOTOKa - ¢),, BT/M, BbinosHAeTca meTodoMm
nocsiefoBaTeNbHbIX NpubAnKeHUn (MeTogom noabdopa).

Ha nepsom 3Tane 3aAaloTcA HauyafbHbIM 3HAYEHWMEM TOAWMHbI w3onaumm O, = O0,, = 0,

OfINHAKOBOW AN nogatwollero U obpatHoro Tpybonposoaos, u no dopmynam (B.36) - (B.39)
paccyMTbIBalOT TemnepaTtypy B KaHane. 3aTtem no ¢opmyne (B.35) BbIMMCAAIOT CYMMAPHYIO IMHENHYIO

L
MAOTHOCTb TEM0BOrO NOTOKA ¢ .

MonyyeHHoe pacyeTHOe 3HaYEeHWNE CPAaBHUBAIOT C HOPMATUBHOW IMHEMHOM MNNOTHOCTbIO TEM/IOBOMO
noToKa no tabauuam 8, 9.

Ha BTOopom 3Tane yBeNMUYMBaIOT UM YMEHbLLAIOT TOLNHY U30/1ALMU B 3aBUCUMOCTU OT pe3syibTaTta
CpaBHEHMA U MOBTOPAIOT pacyeT B TOW e NocnefoBaTes/IbHOCTU A0 MOJIyYEHUSA HOBOFO PacyeTHOro

L
3HayeHua - ¢ ,.

L

PacyeT NOBTOPAIOT A0 Tex MoOp, NOKa pacyeTHoOe 3Ha4YeHWe M/I0THOCTU TENN0BOro NoToKa - (|

—L
6yfeT OTAMYaTbCA OT HOPMATMBHOIO 3HAYeHWA - ¢, Ha 3afaHHYl0 CcTerneHb TOYHOCTM pacyeTa,



Hanpumep, He b6onee yem Ha 1%. NocnegHee 3HayeHne 51 NPUHNMAETCA B Ka4ecTBe pacquHoﬁ TONLWNHDbI

Tena0BoM U30AUMnN AN nogatouero n obpatHoro TpybonpoBoaos.

Mpu pacyeTe TennoBOW WM30AALUMM ABYXTPYOHbIX TEMNOBbLIX CeTeit B HEMNPOXOAHbIX KaHanax
pacyeTHyIO TemnepaTtypy TenjaoHOCUTeNs B noAalolmx KU obpaTHbIX Tpybonposogax NPUHMMAKOT MO
Tabnnue B.5.

PacueTHylo TemnepaTypy Hapy»KHOW cpeabl NMPUHMMAOT PaBHON CpeAHeroAoBOK TemnepaTtype
rpyHTa Ha rnybuHe 3anoxeHus Tpybonposoaa.

KoadduUuMeHT AONONHUTENbHbIX TenioBbiXx nNoTepb K MNpu pacyeTe TOAWMHBI M30AAUMU MO
HOPMWPOBAHHOM NIOTHOCTU TEMN/IOBOrO NOTOKA NPUHUMAETCA PaBHbIM 1.

Mpwn paccTosiHUM OT NMOBEPXHOCTU TPYHTa A0 NepeKpbiTA KaHana 0,7 M U MeHee 3a pacyeTHyto
TeMMepaTypy HapyKHOW cpeabl A0/IKHa NPUHMMATBLCA Ta Ke TemnepaTypa HapyKHOro Bo3AyXa, YTo U npu
HaA3eMHOM NpPOKAagKe.

B.3.3. NoasemHan 6eckaHanbHasA NPoKAaaKa
Tennosble notepu Tpy6OMNpPOBOAOB ABYXTPYBHbIX TEnnOoBbIX ceTeit 6eckaHasibHOW NPOKAAAKM,

Pacno/IOXKEeHHbIX B TPYHTE HA OAMHAKOBOM PacCTOAHWUM OT MOBEPXHOCTM 0 OocU Tpyb H, m, onpeaenstoTcs
no ¢opmynam:

L _ (tBl _tﬂ)(erﬂ +pr2)_(t32 _tH)RO
9 = L k L k 2
(le +Rrp1)<Rmz +Rn>2)_Ro

K . (B.44)

L (tgz _tH)(RMLSI +K];1)_(t31 _tH)RO

TR R (R R )R,

n32 Tp2 u3l rpl

K . (B.45)

45, =4, +4; , (B.46)

K o o
roe Rm - TepmMUYecKoe COMpoTUBAEHME TrpyHTa npu 6eckaHanbHOW npoknagke, m-°C/BT,

onpegensetca no popmyne

rae d - Hapy»XHbll AMameTp U30/IMPoBaHHOro TpybonpoBoaa, M; Nogatowero - dl , 0bpaTHoro - d2

ﬂ«rp - TeNJI0MNPOBOAHOCTb rpyHTa, BT/(Mm-°C);
H - rnybuHa 3anoxeHus (pacctoaHue oT ocu Tpyb A0 NOBEPXHOCTU 3eMAM), M;
R0 - TEPMUYECKOe COonpoTUBEeHMe, 0byCN0BAEHHOE TeMn/NoBbIM B3aMMOAENCTBMEM ABYX TPYO,

M-°C/BT, onpegensaerca 13 BbiparkeHus




rae Kl,2 PaCCTOAHMNA MeXy OCAMU pr6 Nno ropu3oHTaNn, M.

OcTanbHble 3HavyeHuA BennunH B (B.44), (B.45) Te ke, yto 1 B dopmyne (B.37) AnAa KaHanbHOM
NPOKNAAKM.

TaKKe Kak Npu NpokaagKe ABYXTPYOHbIX TEM/IOBbLIX CETEN B MPOXOAHbIX KaHanax pacyeT Tpebyemoi
TO/IWMHbBI TENA0BON MU30AALMM NO HOPMUPOBAHHOM MAOTHOCTU TEMNOBOrO MOTOKA B 3aBUCMMOCTU OT
TEXHUYECKMX TPeOOBaHMIA MOXKET BbINOJHATLCA B BYX BapMaHTax:

o o —L —L
a) no HOPMATUBHbIM 3Ha4YeHNUAM NTNMHENHOUN NNIOTHOCTU TEMN/1I0BOro NOTOKa ql n q2 , 3a1laHHbIM

oTAEeNbHO ANa nogatolLero u obpaTHoro Tpy6onpoBoAOB;
6) No cymmapHON HOPMaTMBHOM AWHENHOW MNAOTHOCTM TEMJOBOrO MOTOKAa OT MOAAOWEro U

obpaTtHoro TpybonpoBoaos - 671L2

PacueT ToAWMHbI M30AsAUMM TPYBONPOBOAOB TEM/IOBbLIX cCeTeit 6eckaHasbHOW MPOKNAAKM MO
HOPMAaTUBHbIM 3Ha4YeHWAM JIMHEWHOW TJIOTHOCTU TEerJoBOrO MOTOKa, 3a4aHHbIM OTAEe/IbHO AnA

—I —L
nofatowero ¢, v obpaTHoro ¢, Tpybonposoaa BbINOJHAT Mo popmynam:

n d1 + 251431 _ 27[/11431/7?13 tBl _tu — quRo )

1 o — I |5 (B.4S
dl /Irp _/11/131 @L ol ( )
ln dl + 251432 — 272-/11’1322113 tB2 _tH _CYILRO _ pd (B 50)
dZ /Irp _/11432 qu o M
d, +20 d,+20
Onpegenve ¢ nomowpio (B.49), (B.50) 3Hauewus B Z% w B =—2—2"% y =
1 2

BbIYMCAIAIOT TO/ILMHbI M301ALUMMU TaK ¥Ke, KaK M 18 KaHa/IbHOW NPoKAagKu B pasgene B.3.2.
PacyeT TO/WMHbBI M301ALMM NoAAoWeEro u obpaTHoro TpybonpoBoAoB ABYXTPYOHbIX TEMIOBbIX
ceTen 6eckaHa/ibHOM MNPOK/IaAKM NO CYMMAPHOM HOPMATUBHOM IMHEMHOW NAOTHOCTM TEMN/I0BOrO NOTOKA

—L o
q, >, BT/m, BbinonHAETCA METOAOM NOCNeA0BaTE/bHbIX NPUBANKEHUI (MeToAOM noabopa).

Ha nepBom 3Tane 3a4aloTcA Haya/bHbIM 3HAYEHMEM TOLWMHbI U30AALUK 51431 :51432 =0,,
OfINHAKOBOW AN nogatwollero M obpatHoro Tpybonposoaos, u no dopmynam (B.44) - (B.46)
o L

PACCYMTHIBAOT CYMMAPHYIO IMHENHYIO NNOTHOCTb TENIOBOrO NOTOKA () 5.
Mony4yeHHOE pacyeTHOE 3HaYeHMEe CPABHMBAIOT C HOPMATUBHOMN IMHENHOMN NIOTHOCTbIO TENJI0BOrO
—L
notoka ¢, , (notabavuam 11, 12).

Ha BTOopom aTane yBennymBatoT UM YMEHbLUAIOT TO/LWNHY U30NALUM B 3aBUCUMOCTM OT pe3y/ibTaTa
CpaBHEHUA M MOBTOPAKOT pacyeT B TO e nocnenoBateNnbHOCTM A0 NOJsIy4eHUMA HOBOro pacyeTHOro

L
3HavYeHua ¢ ;.
L
PacuyeT noBTOPAIOT 40 TEX NOP, NOKa pacyeTHOe 3Ha4YeHne NNOTHOCTM TEMI0BOro NoToKa ¢ , byaer

—L
OT/INY4aTbCA OT HOPMATUBHOIO 3HAa4YeHUA 611 o Ha 3aA4aHHYIO CTE€NEHb TOYHOCTWU pacyeTa, Hanpmnmep, He

6onee yem Ha 1%. MNocnepgHee 3HaueHne 51 NMPUHUMAETCA B KayecTBe pacquHoﬁ TONLWWNHDbI TEennoBow

n3onAUMN ANA noaatoLlero u obpaTHoro Tpybonposoaos.

PacueTHble napameTpbl TEMJAOHOCUTENA U HAPYXKHOM cpeabl ANA pacyeTa nsonauum Tpybonposoaos
ABYXTPYOHbIX TennoBbix ceTel 6GecKaHanbHOMW MPOKNAAKM MNPUHUMMAIOTCA TaKMMU 3Ke, Kak M B
Henpoxo4HbIX KaHanax.



B.4. PacyeT TensioBoi nsonaumm TpybonpoBoaos, oborpesaembix
NapoBbIMM MU BOAAHBIMU CMYTHUKAMM
(noppasgen B.4 sBBegeH MameHeHnem N 1, yTB. MpuKasom
MwuHcTposa Poccmm o1 03.12.2016 N 882/np)

B.4.1. O6uime nonoxeHun

B.4.1.1. MMpoekTupoBaHMe cucTtembl oborpesa TpybonpoBOLOB C NAPOBbBIMA W BOAAHbIMMU
CNYTHUKaMM OCYLLLECTBAAETCA Ha OCHOBAaHUM TEXHOIOrMYECKMX TPeOOBaHUI K KOHKPETHOMY OOBbeKTY U
TEXHUKO-3KOHOMMYECKUX PACYETOB.

Bbibop umcna u anametpoB oborpeBatolmnx CNYTHUKOB, CUCTEMbI MX TEMNNOCHABXKEHMA U CXEMDbI
NOAK/OYEHUSA OCYLLECTBAAETCA Ha OCHOBAHMM Pe3y/abTaTOB TEMJIOBOMO W FMAPABANYECKOro pacyeTa
cucTembl oborpeBa € yy4eToM BMAA TEMNJOHOCUTENs, MPOTAKEHHOCTU 0bOorpeBaemoro Yy4yacTka,
pacnonaraemoro gaB/eHUs B CMCTEME TEMIOCHAOXKEHUA U apyrMx GaKTOpPOB.

MpoeKkTnpoBaHMe TENJI0BON M304AUMM TPYOONPOBOAOB CO CNYTHUKAMWM BbINOJIHAETCA Ha
OCHOBAHWWM TEXHOJIOTMYECKUX TpeboBaHMI C Y4YEeTOM PaACNO/IOKEHUA OOBEKTa, KOHCTPYKTUBHbLIX M
TEXHONOTMYECKUX MapameTpoB oborpesaemoro TpybonpoBoda M ob6orpeBaloWMXx €ro ChnyTHUKOB,
pacyeTHbIX MapamMeTPOB OKPY:KaloLLel cpeabl.

B.4.2. PacyeT TennoBon u3onAuMKM TPybONpoBoAoB, oborpeBaembix NapoBbIMKU UAN BOAAHbLIMU
CNyTHUKaMu

B.4.2.1. TennoBasa u30AAUMA nNpegHasHayeHa Ans obecneyeHUs 33gaHHOM TemnepaTypbl
TENNOHOCUTENA B NIOBOM ceveHMn No g/inHe Tpybonposoaa Npu ycaoBumn 6e30CTaHOBOYHOMO ABUMKEHUA
TEeNNoHOCUTENA.

MeToaMKa pacyeTa peanusyeT ciegytowyto ¢GU3MYecKyro MoAesb TensoobMeHa CnyTHUKa ¢
Tpy60NpoBOAOM U TENNON30NALMOHHON KOHCTPYKLUKN C OKPYIKatoLLel cpeaoi:

- TeNN0 OT CNYTHWKA NepesaeTca BO34YyXY B MPOCTPAHCTBE, OrPaHUYEHHOM TEMA0U30AALNOHHON
KOHCTPYKLMEN;

- Tenno OT BO34yXa B MPOCTPAHCTBE, OrpaHUYEHHOM TEMIOU3ONALMOHHON KOHCTPYKLMEN,
nepegaetcs TEMNOHOCUTENO 4Yepe3 MOBEPXHOCTb TPyOONpOBOAA, KOHTAKTMPYIOWYIO C BO34YXOM B
MPOCTPAHCTBE M HAPYKHOMY BO34YyXYy 4epe3 MOBEPXHOCTb TEMNOM30NALNMOHHON KOHCTPYKLUMK,
KOHTaKTUPYIOLWEen C BO34YXOM B MPOCTPAHCTBE;

- KOJIMYeCTBO Ternsa, NepefaBaeMoro 4Yepes MNOBEPXHOCTb TEMNOM3ONALMOHHOM KOHCTPYKUMM,
KOHTaKTUpylowen ¢ TpybonpoBoOLOM, HAPYKHOMY BO3Z4yXy PaBHO KOAMYECTBY Tenaa, MoJiy4aemoro
Tpyb60ONpoBOAOM OT BO34YyXa B KOHCTPYKLMMU.

YKa3saHHan mogenib ONUCbIBAETCA ABYMS YPaBHEHMAMM TeN0BOro 6anaHca:

Qi=Q +Qs, (B.51)
Qs = Qq, (B.52)

roe Qi - yAenbHbl TEN/IOBOM MOTOK OT CMYTHMKAa K BO3A4yXy B MPOCTPaAHCTBE, OrpaHUYeHHOM
TensoBoi usonaumen, Bt/m;

Q> - yaenbHbI TeNA0BOM NOTOK OT BO3A4yXa B NPOCTPaAHCTBE, OrpaHUYeHHOM TENI0BOM N3onaumen,
yepes TenIoM30NALMOHHbIN C/IOM K OKpYXKatoLemy Bo3ayxy, BT/m;

Qs - yAeNbHbIN TENNOBOW NOTOK OT 0borpeBaemoro TpybonpoBoAa K OKpyrKatoLlemy BO34yXy Yepes
TENNOU30MALMOHHBIN CNOM B YaCTU, KOHTaKTMpPYloLWel ¢ Tpybonposoaom, BT/m;

Qs - yAenbHbI TeNA0BOM NOTOK OT BO3A4yXa B NPOCTPAHCTBE, OrPaHUYeHHOM TENI0BOM n3onaumen,
K Tpybonposoay, Bt/m.

YpaBHeHus (B.51), (B.52) moryT 6bITb NpeacTaBAeHbl B BUAE:

0
= +— (B.53)



roe tp - Temnepatypa Tpybonposoza, °C;

to - TemnepaTypa OKpyxKalowero Bo3ayxa, °C;

t: - TemnepaTtypa Bo3Ayxa B NPOCTPAHCTBE, OrpaHnYeHHoOM nsonsaumen, °C;

R1 - yaenoHoe TepMnYEcKoe CONpPoTUBAEHME TEMNOOTAAYEe OT CNYTHMKA K BO34YXY B NPOCTPaHCTBE,
orpaHMyYeHHOM Tenaosoi nsonaumeit, (m-°C)/Br;

R, - TepmMyecKkoe cOMPOTMBAEHUE TEMNAOU30NALMOHHOIO C/N0S,, B YacCTW, KOHTaKTUpyloLleh ¢
BO3yXOM B MPOCTPaHCTBE, OrpaHUYeHHOM Tennosoi nsonaunen, (m-°C)/Br;

R3 - TepmMMYecKoe COMpPOTMBAEHUE TEMNJOU30NALMOHHOIO C/N0S,, B YacCTW, KOHTaKTUpyloLlen ¢
Tpybonposoaom, (m-°C)/BT;

Ry - yaenbHoe TepMWYECKOe COMPOTUB/IEHME TenjooTAaye OT BO3Z4yXa B MNPOCTPAHCTBE,
orpaHM4YeHHOM Tena0BOM nsonaumel K Tpybonposoay, (m-°C)/BT.

B.4.2.2. Tpebyeman To/WMHa TENNOBON U30NSALUN PACCUNTLIBAETCA MYTEM COBMECTHOIO pelleHus
ypaBHeHuit (B.53), (B.54) meTogom nocnenoBaTenbHbiX MNpUBAMMKEHUI. PacyeT BbINOAHAETCA B
cneayouein nocneaoBaTeslbHOCTU.

Ha nepBom 3Tane paccymTbIBalOTCA TEPMUYECKME coNpoTMBAEHUs R1, Rz, Rs, Ra.

Oanee, peweHuem ypaBHeHus (B.53) onpepenserca TemnepaTypa Bo3Ayxa B MPOCTPAHCTBE,
OrpaHUYEeHHOM TENI0U30SALLUOHHOM KOHCTPYKLMEN - ts.

Mpn HallgeHHOM 3HayeHuu t, ypaBHeHWe (B.54) pelwaetcs MeToAOM MOC/AeA0BaTENbHbIX
npuBAnKeHUn oTHocUTeNbHO In(dys/dp).

B.4.2.3. TemnepaTypa CNyTHUKA tx B pacyeTax NpuHMMaeTca:

- Npu oborpeBe Mapom - paBHOM TemnepaType HacblWeHUs Npu 3aJaHHOM [AaB/eHUU napa B
CNYTHUKE;

- Npw oborpese BOAOM - BbluUCAAETCA No dopmyne

H

t — _cno + ZCI'[ (B 55)
cn 2 ’ *

K

H o
rae I, - Temnepatypa BoAbl Ha BXOAE B CNYTHUK, °C;

K o
I, - TemnepaTypa BoAbl Ha BbIXOAE W3 CNYTHUKA, °C.

B.4.2.4. YpenbHoe TepmMMWYeCKoe COMpPOTUB/IEHME TenaooTgaye OT ChNyTHWMKA K BO34yXy B
MPOCTPaHCTBE, OrpaHMYeHHOM Teniosoim nsonaumei, (m-°C)/BT, cneayet BblMMCAATL MO dopmyie

R =— (B56
" no.md ( )

cn cIt

rae n - YACio CNyTHUKOB;

0. - Ko3bPUUMEHT TenN00TAauM CNYTHUKA, BT/(M%°C);

c
dcn - HAPYKHBIN AMAMETP CNYTHUKA, M.
KoadpdumumeHT TennootgauM OT CNyTHUKA B MPOCTPAHCTBO, OrpaHUYEHHOe M30AAUuMEN,
onpegensetca no opmyne

_ Nuaq)Ztm?»B

Oy —(lcn—pr) dcn,(3.57)

roe Nuse - 3¢ deKkTUBHBIN KpuTepuit HyccenbTa;



XB - K03bdMUMEHT TeNnNoNpPOBOAHOCTM Bo3ayxa, BT/(m-K).

Kputepnin Nusy siBnaetca dyHKumnen npounssegerus (Gr-Pr) n paccymTbiBaeTca no sMnmMpuUYecKom
dopmyne

Nuse = 0,25-10%(Gr-Pr)®78, (B.58)

gpd’ [tm —1,

> J - KpuTepuii Mpacroda;

v
Pr=—_ Kputepui MNpaHaTtns.
a

MNpousseaeHue Kputepues Mpacroda u Mpavatna (Gr-Pr) paccumtbiBaeTca no ¢opmyne

St —t
Gr-Pr:gBdcn[“ Tp]-l;(3.59)
a

a 2
rae g - yckopeHue csobogHoro nageHus, pasHoe 9,807 m/c?;
B - K03pPULMEHT 06bEMHOrO paclMpeHnsa Bo3ayxa, pasHbiii 3,664-1073 1/K;

a - K03hOULMEHT TemnepaTyponpoOBOAHOCTM BO3ayXa, M*/c;
V - KUHeMaTMuyecKan BA3KOCTb BO3AyXa, M2/c.

dusnyecKme NnapameTpbl Cyxoro Bo3ayxa - A, B, a, V npuHumatotca no tabaunue B.7 npu cpeaHei
TemnepaTtype BO34yxa B KOHCTPYKLMK, onpeaensemoii no ¢opmyne

t, = % (B.60)
Tabnnua B.7
dusnueckme CBOICTBaA Cyxoro Bo3ayxa npwv gasneHnmn 0,1 MMa
t, °C P, kr/m® | cp, KOXK/(KrK) A -10? ’ V- 106, M3/ a-108, m?/c Pr
Bt/(m-K)

0 1,293 1,005 2,44 13,28 18,8 0,707
10 1,247 1,005 2,51 14,16 20,0 0,705
20 1,205 1,005 2,59 15,06 21,4 0,703
30 1,165 1,005 2,67 16,00 22,9 0,701
40 1,128 1,005 2,76 16,96 24,3 0,699
50 1,093 1,005 2,83 17,95 25,7 0,698
60 1,060 1,005 2,90 18,97 26,2 0,696
70 1,029 1,009 2,96 20,02 28,6 0,694
80 1,000 1,009 3,05 21,09 30,2 0,692




90 0,972 1,009 3,13 22,10 31,9 0,690
100 0,946 1,009 3,21 23,13 33,6 0,688
120 0,898 1,009 3,34 25,45 36,8 0,686
140 0,854 1,013 3,49 27,80 40,3 0,684
160 0,815 1,017 3,64 30,09 43,9 0,682
180 0,779 1,022 3,78 32,49 47,5 0,681
200 0,746 1,026 3,93 34,85 51,4 0,680
250 0,674 1,038 4,27 40,61 61,0 0,677
300 0,615 1,047 4,60 48,33 71,6 0,674

B.4.2.5. Tepmuyeckoe conpoTnsaeHme TeNJ0M30NALUOHHOIO cnos Ry, (m2-°C)/BT, paccunTbiBaeTcA
no popmyse Tennonepenaym Yepes NAOCKYH CTEHKY:

L8, 1

= B.61
2 BH JBH cp H JH
a,, lm A 3 lm o, lm

roge Sns - TOZIWMHA n3onaunm, m,

BH o o
l - ANNHA BHYTPEHHEN 06pa3y|0Lu,eM N301AUNN, M;

u3

H o v
lm - ANVHA HapYy»XHOW 06pasyloLLein U30aALNN, M;

H BH
cp u3

[P = (gg)
w3 5 (B.62)

Mpw pacyete R, npuHMMaeTcA I'lpVI6l'IM)K€HHOG 3Ha4YeHune ToNIWUNHbI n3sonAaumnmn 61«[

3"

BH H
FeomeTpryecKme XapaKTEPUCTUKMU KOHCTPYKLUNN lm , lm

KOHCTPYKUMM (pucyHOK B.1) C MCNONb30BaHMEM COOTHOLWEHWIA 3/1EMEHTAPHON reomeTpun u
TPUFOHOMETPUYECKUX QYHKLMIA.

paccynTbIiBalOTCA B 3aBUCMMOCTU OT BUAA



KoHcynbTaHTIOC: NnpuMedaHme.

B odumuManbHOM TeKcTe AOKYMEHTa, BUAMMO, AOoNyLieHa onedyaTtka: ¢opmyna (B.68) oTcyTcTByer.
Bo3MosKHO, umeeTcs B Buay popmyna (B.62).

1 - anameTp oborpesaemoro Tpybonposoaa; 2 - AuameTp
CMNYTHUKA; 3 - TO/IWMHA TENIOM30NALMOHHOTIO cnos; 4 - gNHa
JIMHEMHOTO yYacTKa 0bpasyloLLel B KOHCTPYKLMKU mM1; 5 - AnnHa

o H
obpasytoulen lm, B dopmyne (B.68) Ans KOHCTPYKLMUU C OAHUM
W C ABYMSA CMYTHUKAMU; 6 - yrol O - B KOHCTPYKLUM C OAHUM
CNYTHUKOM; yron (O - B KOHCTPYKLUMM C ABYMA CNYTHUKAMU:
7 -yron P - 8 KOHCTPYKLMM C OAHUM CMIYTHUKOM; yron

T - B KOHCTPYKLUMM C ABYMSA CMYTHUKAMU; 8 - AJ/IMHA IMHENHOTO
y4yacTKa 06pasyloLLeli B KOHCTPYKLMU C ABYMA CYTHUKAMMN mMy;

PucyHok B.1 - KOHCTpyKLMK TENIOBOM M30aALUKN TPyOONPOBOAOB
¢ 0borpeBaloWUMm UX NapPOBbIMU U BOASHBIMU CMYTHUKAMM:
a) - C OAHUM CMYTHUKOM; 6) - C ABYMA CMYTHUKaMMU

KoadduumneHT TEennonpoBoaHOCTU M3AENNA B KOHCTPYKLMMU 7»“3, Bt/(m:K), npuHumaeTca no
Tabaunue b.1 npunoxeHunsa b npu cpeaHen Temnepartype cnos:

1= Sl (B.63)
. G

KoadpoduumeHT Tennootgaum oT BO3Z4yxa BHYTPU MPOCTPAHCTBA, OrpaHUMYEHHOro M3ofAuMent, K

o BH 20
BHYTPEHHel NoBepXHOCTM nsonaumn O, cnefsyeT NpUHUMATL paBHbiM 11,6 BT/m*-°C.

v o H
KoadduumeHT TennooTaaumn ot HapyKHOM NOBEPXHOCTU U30NALMKU B OKpyKatowumii Bosgyx O .,
Bt/(m?-°C), cneayeT npuHumarth no tabauue B.2.

B.4.2.6. Tepmuueckoe cOMPOTUBAEHME W30AALMOHHOrO cnoa Rs, (m2°C)/BT, BblumcnseTca no
dopmyne



o 1 1 d_+20,,
= + In—=
o |aln(d,+25,) 27k, d

R, , (B.64)

P

roe O - yros, XapakTepusylowmii reoMeTputo TenomU30ASALMOHHOM KOHCTPYKUMK (pUcyHOK B.1),
paguaH.

B.4.2.7. YaenbHoe Tepmnyeckoe conpoTUBAEHUE TEeN00TAQYe OT BO34yXa BHYTPU NPOCTPAHCTBA,
OrpaHWYeHHOro usonsumei, kK Tpybonposoay, (m-°C)/BT, cneayeT BblMMCAATb NO popmyne

2n 1
R, = Fm (B.65)

TP Tp

rae P - yron, xapaktepusyiowmii reoMeTpuUIO TEMNNOM30MALMOHHOM KOHCTPYKLMM (pUcyHOK B.1),
paguaH.

KoadounumeHT Tennootgaumn O OT BO3gyXa BHYTPU NPOCTPAHCTBA, OFPaHUYEHHOT0 M30AsALMEN, K

p
Tpy6onposoay cneayeT NPUHUMaTL pasHbiM 17,4 T/(m2°C).
B.4.2.8. PacueT TO/LWMHbI TENOMU30NALMOHHOIO CNOA BbIMNOAHAETCA No dopmyne

d_+23 .
2\ =n| —-—= |=2m R-a !
d d 2 aym(d

Tp Tp u

" 25m) , (B.66)

TP

dopmyna (B.66) pellaetca meToAoM NocnenoBaTeNbHbIX NpubanxeHunin. MNepsoe npmbankeHue
TO/IWMHbBI U30ALUN NMPUHUMAETCA PAaBHLIM MPUHATOMY NPW pacyeTe TEPMUYECKOTo CONPOTUBAEHNA R;.

ToAnuwmHa nsonaumnm Sm BblumcaaeTca no dopmyne (B.20).

B.4.2.9. PacyeTHYO TONLMNHY U30AALNK BbIYMCAAIOT MO dopmyne
6,=9, K-y, (B67)

roe K - KoapdMUMEHT, y4uTbiBalOWMIA AOMNOAHUTE/IbHbIE TENAOBble MNOTEPU Yepe3 onopbl U
apmatypy. Ana TpybonpoBoAoOB, PacnoOXKEHHbIX B MOMeLlEeHUM U ToHHenax, K = 1,15 - 1,2; ana
TpybonNpoBOAOB, PACMNOJIOKEHHbIX Ha OTKPbITOM Bo3ayxe, K =1,25-1,3;

Y - nonpaBo4Hbil Ko3ddPuMumeHT. [lpu pacyeTax TenNOU30NALMOHHBIX KOHCTPYKLMA C

ecTecTBeHHbIM yr0om oborpesa 6e3 nogknaakm (pucyHok B.1) seogutea Y = 1,15

B.4.2.10. Mpu MCcNoNb30BaHUM 3KpaHa W3 aJlOMUHUEBOMN PONbIN, YKIa[biIBAEMOW B KayecTse
noACTUNAIOWErO CAOA MOA, TEenIOU30NALMOHHLIA C/I0OW, PacUYeTHYI TOALMHY M30NAUUK cheayeT
yMeHbLaTb Ha 20%.

Mpunoxernue I
(pekomeHnayemoe)

Tabnuua .1

MpeaenbHbie TONWMHbI TENNOU30AALNOHHBIX KOHCTPYKLMIA
Aana 0bopynoBaHUA U TpybonpoBoa0B



Cnocob npokaaaku Tpybonposoaa
Hapy)KHbiii HaA3eMHbIN B TOHHeNe B HENPOXOAHOM KaHane
ANAMETP, MM MpenenbHasa TONWMHA TENIOU30AALMOHHOTO C/105, MM, NMPU TemnepaTtype, °C
19 HmKke | 20 6onee | 19U HMKe | 20 M Bonee | go 150 BkA. | 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 v 6onee 320 320 320 260 140 220

MpumeyaHus. 1. Ona TpybonpoBoA0B, PaclONOKEHHbIX B KaHanax, TO/ILMHA M301ALUMM YKa3aHa
ONA  NONOXKUTE/bHbIX TEeMMNepaTyp TpaHCnopTMpyemblx Bewects. [ns  TpybonpoBodos ¢
oTpuUaTeNbHbIMKU TemnepaTypamu TPaHCNOPTUPYEMbIX BeLLecTB npeesibHble TONWWUHbI cneayeT
NPUHUMATb TAKUMMU XKe, KaK NMPpKU NPOoKAaaKe B TOHHENAX.

2. B cnyyae, ecnn pacyeTHas TOAWMHA M30AsUMM Bosblue npenenbHON, cnefsyeT NpUHMMaTb




6onee 3pPeKTUBHLIN TEMOU3ONALUMOHHDBIN MaTeEpPMan U OrPaAHUUYNTBCA MNPeaenbHON TONLMHOWN
TENI0BOM U30/1AUUK, €C/IU 3TO JOMNYCTUMO NO YCNO0BUAM TEXHOIOMMYECKOro NpoLecca.

MpunoxeHue [
(cnpaBouHoe)

ONPEAE/IEHWE TO/ILLMHBI U OBbEMA TEM/IOU30NALUMOHHbBIX U3AENUNA
M3 YNIOTHAKOLWKMXCA MATEPUAIOB

O.1. ToNWMHY TENNOU30NALNOHHOTO U3AENNA U3 YNNOTHAIOLWLMXCA MaTepunanos 40 YCTaHOBKM Ha
M30/MPYEMyI0 MOBEPXHOCTb CefyeT OnpeaenaTb C yyeTom KoapduumeHta ynnotHeHus K, no

dopmynam:
ONA UWIMHAPUYECKOW NOBEPXHOCTH

d+o
0 =0K ——— (n1
1 c d + 25 ’ (ﬂ )
AnAa NJ0CKOMN NnoOBEPXHOCTU
0,=0K_,(8.2)

rae O,, O, - TONWMHA TENAOM3ONALUMOHHOTO W3A4EAMA A0 YCTaHOBKM Ha M30/Mpyemyto
NoBepXHOCTb (63 YNNOTHEHUS), M;

O - pacyeTHas TONLLMHA TENIOU3ONALMOHHOTO CNOA C YNZIOTHEHUEM B KOHCTPYKLIMM, M;
d - Hapy}XHbIN AnameTp M3onmpyemoro obopygosaHus, Tpybonposoaa, m;

K - koadpduumeHT ynaoTHEHMA TeNnoU30ALMOHHBIX U3AeNni, NPUHUMaeMbli no Tabauue [.1.

d+o
‘d+26

MpumeyaHua. 1. B cnyyae, ecnmn B popmyne (4.1) nponsseneHue MeHblUe eanHULbI,

OHO A0/IKHO NMPUHUMATBLCA PaBHbIM eAUHULE.
2. MpX MHOrOCNOMHON M30MAUUN TONWMHY U3LENUA OO0 ero YrnaoTHEHMA cnedyeT onpeaenatb
OTAEeNbHO ANs Kaxaoro cnos. Mpu onpegeneHnm ToALWMHbI NOCAeAYOWEro TENI0U30NALNOHHOIO CNos
33 HapyXHbI anameTp (d) NpUHKUMaIOT gUameTp U30AALMU NPEAbIAYLLErO C/OA.
3. 06bem TEennOM3OAAUMOHHbLIX  WM3L4EANM U3 YNAOTHAKOLWMXCA  MaTepuanos  anas
TEN/ION30/1ALMOHHOIO CN0A A0 YNAOTHEHUA c/ieayeT onpeaensite no popmyne

V=VK.,@p3)

rae V - 06bem Tennon3oNALMOHHOTO MaTeprana Uamn n3aenua 40 ynaoTHeHUs, m>;

I/i - obbem TENNTOU30TALMOHHOIO MmaTtepwhana Uan nsaenma B KOHCTPYKUMK C y4eTOM yNnAO0THEeHUA,

Tabanua A.1

TennonsonAuMOHHbIE MaTepuasibl U U3aenua |'(03¢¢MLI,MEHT YNNAOTHEHMUA,




Ke

MaTbl MMHEpanoBaTHbIE MPOLIMBHbIE CXKMMAEMOCTbIo He bonee 55% 1,2

MaTbl U XONCTbl U3 CYyNepTOHKOro 6a3anbTOBOro BOJIOKHA Npu
yKnagKe Ha TpybonpoBoapbl n 060pyL0BaHME YCAOBHbBIM NPOXOLOM,

MM:
[y < 800 npwu cpeaHei nnotHocTn 23 Kr/m3 3,0
To Xe, npu cpeaHel n1oTHocTH 50 - 60 Kkr/m3 1,5
[y >= 800 npu cpeaHei nnotHocth 23 Kr/m3 2,0
To e, npu cpeaHel nnoTHoctH 50 - 60 Kkr/m3 1,5

N3penunsa BepTUKaNbHO-CIOUCTbIE (namenna-matbl), MaTbl NPOLLMBHbIE
rodpmnpPoBaHHOM CTPYKTYpPbl U3 CTEK/IAHHOTO BOJIOKHA Y KAMEHHOM
BATbl CKMMAEMOCTbIO:

He 6onee 30% 1,0-1,1
MaTbl MMHEPa/IoBaTHbIE PY/IOHNPOBAHHbIE CMMAEMOCTbIO He bosee 1,35-1,2
55%

MaTbl py1OHMPOBaHHbIE U3 CTEKIAHHOTO LUTAaNe/IbHOro BONOKHA

CKMMAEMOCTbIO:
He 6onee 55% 1,4-1,6
55-70% 1,6-2,6
6onee 70% 2,6-3,6

NAnTbI MMHEpPaNoBaTHbIE HA CUHTETUYECKOM CBA3YIOLLEM MAPKK:

35, 50 1,5
75 1,2
100 1,1
125 1,05

MANTbI U3 CTEKNAHHOIO WTaneabHOro BOJOKHA MapKu:

n-30 1,1
n-15, N-17 v N-20 1,2
Mecok NepanTOBbIN BCNYYEHHbIM MenKkuin mapkn 75, 100, 150 1,5

MpumeyaHmne. C:XMMaeMoCTb - OTHOCUTENbHAA aedopmauma matepuana nog Harpyskon 2 Kla,
onpeaensetrca no OCT 17177.

(npumeyvaHue seeaeHo MameHernnem N 1, yt8. Mpukazom MuHcTpos Poccunn o1 03.12.2016 N 882/nip)







