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pa3paboTku - noctaHoBneHnem lMpasuTtenbcTBa Poccuiickoit ®Pegepaunm ot 19 Hosbps 2008 r.
Ne 858 «O nopsake pa3paboTKun 1 yTBEPKAEHUA CBOA0B NPaBUY.

CeepeHuUA 0 cBOAE NpaBun

1 UCNONHUTENIb - MOCKOBCKUIA rOoCyaapCTBEHHbIN CTPOUTENbHbLIN yHMBepcuteT (MICY) m
rpynna cneuyanucros

2 BHECEH TexHu4YecKnm KommuteTom no ctaHgaptmsaumm TR 465 «Ctpontensctso»

3 TMOAINOTOBMAEH K yTBepKaeHMO [enapTaMeHTOM apXMUTEKTypbl, CTpoOUTenbCcTBa W
rPafoCTPOUTENBHOM NONUTUKM

4 YTBEPXAEH npnkazom MuHUCTEPCTBA perMoHasibHOro passutns Poccuiickoit ®epepaunm
(MwuHpervnoH Poccumn) ot 27 pekabps 2011 r. Ne 608 n BBeaeH B aencteume ¢ 01 AnBapa 2013 r.

5 3APETUCTPUPOBAH ®depepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryaMpoBaHUIO U
metponorun (PocctaHgapt). Mepecmotp CM 61.13330.2010 «CHuMN 41-03-2003 Tennosas

nsonaums obopyaosaHua U Tpybonposoaos»

UHpopmayus o6 usmeHeHUAX K HAcmosAuwemy ceody npasusa nybaukyemcs 8 exe2o00HOo
u30aeaemMom UHMOPMAYUOHHOM yKazamesne «HayuoHasnbHble cmaHoapmel», a meKkcm
usmeHeHUll U MOMPABOK - 8 eXeMeCAYHO Uu30a8aemMbiX UHMOPMAUYUOHHbLIX yKA3amenax
«HayuoHanbHele cmaHdapmel». B cayyae nepecmompa (3ameHsl) uau ommeHbl HACMOAW,e20
ceoda npasusn coomeemcmeyoulee ysedomsaeHue b6ydem ornybaAUKOBAHO 8 eXeMecaAYHOo
uzdasaemom UHGOPMAYUOHHOM yKaszamesne «HayuoHanbHble cmaHoapmel».
Coomeemcmeyowaa UHGPOPMAUUA, ysedoMsaeHUe U MmeKCMeol pPasMewaromca makme 8
UHGopmMayuoHHoU cucmeme obuwe20 nosa6308aHUA - HO oduyuansbHom calime papabomyuka

(MuHpeauoH Poccuu) 8 cemu UHmepHem
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BeepeHue
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BO34yXe, B MOMELLEHNMN, HENPOXOAHbIX KaHanax n npu 6eckaHanbHOM NpoKNaake. B AokymeHTe
npuBeAeHbl MeToAbl pacyeTa TOALWMHbI TeNI0BoM M3onauum obopyaosaHus n Tpybonposoaos,
pacyeTHble XapaKTEPUCTUKU TENNOU30AAUMOHHLIX MaTepuasnos, MpaBuna onpeaeneHus
obbema M TONWMHbI YNAOTHAIOLWMXCA BOJOKHUCTbIX TENIOU30NALUMOHHBIX MaTepManoB B
3aBMCUMOCTM OT KOapPuUMeEHTa YNNOTHEHUA.
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1 ObaacTh NpMeHeHUs

Hactoawmit ceog npaBua cnegyet cobaogatb Npu NPOEKTUPOBAHUKU TEMJIOBON U30ALMMU
Hapy»XHOM noBepxHOCTU ob6opyaoBaHMA, TpybonpoBOAOB, ra3o0Xo40B W BO34YXOBOAOB,
PAcNoONOXMEHHbIX B 34aHMAX, COOPYXKEHMAX W HA OTKPbITOM BO34yXe C TemnepaTypoW
coaepKalmxcs B HUX Bewects oT mnHyc 180 go 600 °C, B TOoM umncsie TpybonpoBoAoB TEM/IOBbIX
ceTel Npun Bcex cnocobax NnpoknagKu.

HacTosilime HOpPMblI He pPacrnpoOCTPAHAITCA Ha NPOEKTUPOBaHME TEenja0BOW WU30/ALUU
obopyaoBaHMa M TpybonpoBOAOB, COAEPIKALUMX M TPAHCMOPTUPYIOLLMX B3PbIBYATbIE BELLECTBA,
N30TEPMUYECKUX XPaHUULL, CHUMKEHHbIX ra3os, 34aHUA U NOMELLEHUA AN NPOU3BOACTBA U
XPaHEeHMA B3PbIBYATbIX BELWLECTB, aTOMHbIX CTaHLUMI M YCTAaHOBOK.

2 HopmaTHuBHBIE CCHLIIKHU

HOpMaTVIBHbIe AOKYMEHTbl, Ha KOTOpble B TeKCTe HacToAuwlero csoda npasua MMeroTCA
CCbIZIKU, NMpUBeaeHbl B MPUNOXKEHUU A.

MpumeuyaHue - Mpy NONb30BAHWM HACTOALIMM CBOAOM MpPaBUA LeNecoobpasHo NpPOBEPUTL
[OENCTBME CCbINOYHBIX CTaHOAPTOB M KAacCMOUKATOPOB B MHOOPMALMOHHOM cucTeme obLLero
Nnosb30BaHMA - HA OO(UUMANBHOM CailTe HAUMOHANbHLIX OpraHoB Poccuitickon Pegepauumn no
CTaHAapTM3auMM B ceT MHTepHEeT WaM No exerogHo usgasaemomy MHGOPMALMOHHOMY yKasaTento
«HauuoHanbHble CTaHAAPTLI», KOTOPbIN 0Ny6MKOBaH MO COCTOSHUIO Ha 1 AHBapA TEKyLero roaa, U no
COOTBETCTBYIOWMM EKEMECAYHO WU3AaBAEMbIM WMHPOPMALMOHHBIM yKasaTenAam, onyb/MKOBaHHbIM B
Tekywem roay. Ecnm ccbinoyHbI JOKYMEHT 3aMeHeH (M3MeHEeH), TO MpU No/b30BaHWM HACTOALWMM
CBOAOM MNpaBUA CAefAyeT PYKOBOACTBOBATbCA 3aMEHEHHbIM (M3MEHEHHbIM) AOKyMeHTOM. Ecam
CCbUIOYHbIA AOKYMEHT OTMeHeH 6e3 3ameHbl, TO MOJIOXKEHMEe, B KOTOPOM JaHa CCblJIKA Ha Hero,
NPMMEHSAETCA B YaCTU, He 3aTParnBatoLen 3Ty CCbINKY.

3 TepMuHBI U OonpeaeIeHUA

B HacToAwem cBoge npasun nNpumeHeHbl cneaywouwme TepMuHbl C COOTBETCTBYHOWMMUA
onpegeneHnammn:

3.1 nnOTHOCTb TENOM30/NALMUOHHOIO Matepuana, p, kr/m3: BennunHa, onpegensemas
OTHOLIEHMEM MacCCbl MaTepuasa KO BCEMY 3aHMMaeMOMy MM OO6beMy, BK/IKOYas MNoOpbl U
nycToTbl;

3.2 KoadpuumeHT TennonposogHocty, (1), Br/(m-°C): Konnuectso TennoTbl, nepeaasaemoe
33 eAMHULY BpPEeMEeHM uYepe3 eauHULY NAolWaAaM W30TEPMUYECKOW MOBEPXHOCTU Npu
TemMnepaTypHOM rpagueHTe, paBHOM eANHULE;

3.3 pacyeTtHasa Tenn1onNpPoBoOAHOCTb: Koapodumumnent TenaonpoBoAHOCTH
TennoM30AALMOHHOIO MaTepuana B IKCMyaTaUMOHHbIX YCIOBUAX C yYETOM ero TemnepaTypbl,
BNIAYKHOCTU, MOHTAXHOIO YNAOTHEHNA U HA/INYMA LUBOB B TENJI0UM30NALNOHHOM KOHCTPYKLUMUU;

3.4 naponpoHuuaemoctb, W, mr/(m - 4 - Ma): CnocobHOCTb MaTepurana NPoNycKaTb BOAAHbIE
napbl, coaepKalimecs B BO3Ayxe, Nog AeNCTBMEM PA3HOCTM UX MapLMaNbHbIX AABAEHUA Ha
NPOTUBOMO/IOXKHbIX NOBEPXHOCTAX C/1I0A MaTepuana;
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3.5 TemnepaTtypocToiKocTb: CNoCcOBHOCTb MaTepuana COXPaHATb MeXaHU4YecKue CBOMCTBA
NPpyM MNOBbLIWEHUM WAW  TNOHUNKEHUM TemnepaTypbl. XapakTepusyetcs npeaenbHbIMU
TemnepaTypamu NPUMEHEHUS, NPU KOTOPbIX B maTepuane OBHApy)KMBAKTCA Heynpyrue
Aedopmaunn (Npy NOBbILIEHUM TEMNEPATYPbI) AU paspyLleHne CTPYKTYpbl (MPU MOHUMKEHMM
TemnepaTypbl) MO CHMUMALOLLEN Harpy3Kou;

3.6 yNNOTHEHWE TEennOoU3ONALMNOHHbLIX MaTepuanoB: [MOHTaXKHaAA XapaKTepPUCTUKA,
onpegenAlWan MNAOTHOCTb TEMNJOM30NALUMOHHOIO MATepuana nocae ero YCTaHOBKM B
NPOEKTHOE MOJIOKEHWE B  KOHCTPYKUMW. YNNOTHEHME MATepuasioB  XapaKTepusyeTca
KO3hOULMEHTOM YNNOTHEHMA, 3HAYEHMEe KOTOpPOro onpeaenseTca OTHOWeHMeM obbema
MaTepurana Uam usgenns K ero o6bemy B KOHCTPYKLMU;

3.7 TennousonAUUOHHAA KOHCTPYKUMA: KOHCTPYKUMA, COCTOAWAA M3 OAHOr0 UK
HECKONIbKNX CNOEB TEMNJIOU30NALNMOHHOIO maTepuana (M3genunsa), 3aWmMTHO-MOKPOBHOIO C/NOA U
3N1EMEHTOB KpenneHua. B cocTtaB Tennou3oNAUMOHHOM KOHCTPYKUMM MOTYT BXOAWUTb
NMapoU30NALMOHHbIN, NPeoXPaHUTENbHbIM U BbipAaBHMBAIOLNI CNOMU;

3.8 mHorocnoiiHasn TEenN1o0Un30N1A4NOHHAA KOHCTPYKUUA: KOHCprKLI,VIﬂ, COCTOALWaA U3 AByx 1
6onee cnoes Pa3NNYHbLIX TENNONU3ONAUNOHHbBIX MaTEPUNANOB,

3.9 NOKPOBHbIA CNOK: DNEMEHT KOHCTPYKUMM, YCTaHAaBAMBAEMbIA MO HAPYKHOW
NOBEPXHOCTU TENNOBOW M30/M1AUMM ANA  3aWMTbl OT  MEXaHUYECKUX MOBPEXAEHUA W
BO34EMCTBUA OKPYKaIOLLEN Cpeapbl;

3.10 nNapouM30NALUMOHHDLIA  CNOWU:  IDNeMeHT  TEenNOoM30MALMOHHON  KOHCTPYKLUUK
obopyaoBaHuA 1 TpybonpoBOAOB C TEMMNEPATYPON HUXKE TemnepaTypbl OKPYKatoLLen cpeapl,
NPefOXPaHAWMNIA  TENOU30NALMOHHBIA CAOA OT MNPOHWMKHOBEHUA B Hee NapoB BOAbI
BCNeACTBME Pa3HOCTUM MNapuuanbHbiX AaBAEHUA Mapa Yy XO/J04HOW MOBEPXHOCTM U B
OKpy»Katowen cpeae;

3.11 npepoXpaHUTENbHbIN CNOU: DNEMEHT TENION30NALNOHHDBIA KOHCTPYKLMU, BXOAALLUN,
Kak npaBuno, B COCTaB TEMNJIOU30/ALMOHHON KOHCTPYKUMM aAnAa obopyaoBaHua W
TpybonpoBoAOB C TEMMNEPATYPON MOBEPXHOCTM HUXKE TemnepaTypbl OKpY)Katlolen cpeabl C
Le/bto 3aWMTbl MAPOU30IALMOHHOTO CNOA OT MEXaHUYECKUX NOBPEXAEHUN;

3.12 temnepaTtypHblie gedopmauuu: TennoBoe pacliMpeHUe UM CKATUE U30UMPYEMON
NOBEPXHOCTU W 3I/1€MEHTOB KOHCTPYKUMM NOJA BO3L4EUCTBMEM M3IMEHEHWA TemnepaTypHbIX
YCNOBUI NPU MOHTAXKe M 3KCMIyaTauumn N30nMpyemoro o6bekTa;

3.13 BblpaBHUBAIOWMA CNON: DIEMEHT TENNOU3ONALMUOHHON KOHCTPYKLMWN, BbINONHAEMbIN
M3 YNPYrux PyaoHHbIX UAM INCTOBLIX MaTepuanos, YCTaHaBAMBAETCA MO MATKUN NMOKPOBHbIN
cnow (Hanpumep U3 NaKOCTEKNIOTKAHN) ANA BbiPaBHUBAHUA GOPMbI MOBEPXHOCTMU.

4 O0nIMe MoJ0KEeHUSA

4.1 TennousonAaumoHHasn KOHCTPYKUMUA DONXKHA obecneumBatb napameTpbl
TENNOXON040HOCUTENA NPU  3KCNAyaTauMu, HOPMATUBHbLIA YPOBEHb TEM/OBbIX MOTEpPb
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obopypoBaHnem u Tpybonposoaamu, 6e3onacHyto ANA YenoBeKa TemMNepaTypy MX HapyMHKHbIX
NoBepPXHOCTEN.

4.2 KOHCTpYyKUMKM TennoBor nsonaumm tpybonposoaos n o6opynoBaHMA AONKHbI OTBEYATb
TpeboBaHMAM:

3HeprospPeKTMBHOCTM - WMMETb ONTUMA/IbHOE COOTHOLIEHME MEXAY CTOMMOCTbIO
TENIOU30NALNOHHOW KOHCTPYKLUMM U CTOMMOCTbIO TEMIOBbIX MOTEPb 4Yepe3 M30NALMI0 B
TeYeHMe PacYeTHOro CPOKa IKCN/yaTaumu;

3KCNAyaTaUMOHHOW HaAEeXHOCTU W  [O0/NrOBEYHOCTM - BblAEP’KMBATb 63 CHUXKEHUN
TENN03aLWMUTHbIX CBOMCTB W pPa3pyLUEHMA 3KCMNyaTaLMOHHbIE TEMNEPATYPHbIE, MEXaHUYECKue,
XMMUYECKUE 1 ApyrMe BO34eNCTBMA B TEYEHME PAaCUeTHOro CPOKa 3KCM/lyaTauuuy;

6e3onacHoCTH AanAa Opr)-KaIOLLI,eVI cpeabl n O6CJ'Iy)KMBaIOLLI,eFO nepcoHasna Npu akcnayatTayunm
N yTUAn3auumu.

MaTepuanbl, UCNOb3yemMble B TEMNON3ONALMOHHbBIX KOHCTPYKLMAX, HE AO/IXKHbI BblAeNATb B
npovecce aKCNAyaTaLum BpeaHble, NOXKapOoonacHble U B3PbIBOOMNACHbIE, HENPUATHO NaxHyLLMe
BEWECTBa, a Take 60ne3HeTBOPHble 6aKTepuu, BUPYCbl W TPUOKKM, B KO/JMUYECTBaXx,
NPEBbLIAWMX NPeaeNbHO AONYyCTUMble KOHLEHTPALUWMM, YCTAaHOB/IEHHblE B CaHWUTAPHBbIX
HOpMax.

4.3 Mpu BbiObOpPE MaTepuanoB M U3LENUNA, BXOAALWMX B COCTaB TEMNOU30NALUOHHbBIX
KOHCTPYKLMIN o5t MOBEPXHOCTEN C NONOXKUTENbHBIMU TeMmnepaTypamm TennoHocutens (20 °C u
BbllLE), CneayeT yumTbiBaTb caeaytolime GakTopsbl:

MEeCTOPACMO/IOXKEHNE U30IMPYEMOTO 0OBEKTA;
TemnepaTtypy U301nMpyemoin NnoBepxHOCTH;
TemMnNepaTypy OKpy»KatoLen cpeabl;
TpeboBaHMA NoXapHOW 6e3onacHocTy;

arpeccMBHOCTb OKpY’Kalollleld cpeabl MAM  BELLeCTB, COAEpXaluxca B U30AUPYEMbIX
obbeKrax;

KOPPO3NOHHOE BO34ENCTBUE;

MaTepuran NOBEPXHOCTU M30/IMPYEMOTO OOBEKTA;

A0MNYCTUMbIE Harpy3Ku Ha N30/IMPYEMYHO MOBEPXHOCTb;
Hannuune BMbpaumm 1 yaapHbiX BO34ENCTBUI;

Tpebyemyto 4ONTOBEYHOCTb TENNON30NALUOHHOM KOHCTPYKLNUK;

CaHUTAPHO-TUTUEHNYECKUE Tpe6OBaHMF|,'
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TemnepaTypy NPUMEHeHUs TeNNON30IALUOHHOIO MaTepuana;
TENnI0npPoBOAHOCTb TEMN/IOM30/IALMOHHOIO MaTepuana;
TemnepaTypHble gedopmaLmm n3oanpyembix MOBEPXHOCTEN;
KOHdUrypauma 1 pasmepbl N30MPYyeMO NOBEPXHOCTH;

YCNIOBUS MOHTaKa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb U A4p.);

yCnoBuA AeMOHTaXa U yTUIn3auumn.

TennousonAuMoOHHAA  KOHCTpPyKuMA TpybonpoBoaoB  TensoBbiX  ceTen

6ecKkaHaNbHOM NPOKNAAKM A0MKHA BblAEPKMBATb 6€3 paspyLlleHns:
BO3AeMCTBUE FPYHTOBbIX BOA;

Harpy3KM OT Maccbl BbllLeNEe}Kalllero rpyHTa U NpoxoAALLero TpaHcnopTa.

noa3emHoMm

Mpu BbIbOpPE TENNOU3ONALMOHHBLIX MATEPMANIOB M KOHCTPYKLMI ANA MNOBEPXHOCTEN C

Temnepatypon TennoHocuTena 19 °C u HMXKe 1 oTpuLaTeNIbHOM TemnepaTypoirt AONOAHUTEIbHO

cneayet yd4ntbiBaTb OTHOCUTE/IbHYHO B/1IaXXHOCTb OKpY*XaloWwero sBo3ayxa, a TakXe B/1a*XHOCTb U

NaponpoHNLAaEMOCTb TENNTION30NAUNOHHOIO MmaTtepuana.

4.4 B coCTaB KOHCTPYKLUMW TEMNOBOW M30AALUMM AN MOBEPXHOCTENM C MOMOMKUTE/NbHOM

TemnepaTypoi B Kayectse 06A3aTeIbHbIX 3/1EMEHTOB [0/1Hbl BXOAUTb:
TEN/I0M30ALMOHHbBIN CNOM;
NMOKPOBHbIM CNOMN;

3/1IEMEHTbI KpenieHna.

4.5 B cOCTaB KOHCTPYKUWMW TENI0BON M30NALUMKM ONA MOBEPXHOCTEM C OTpULATENbHOM

TEMMNEpPaATypon B KayecTBe 06A3aTeNbHbIX 31EMEHTOB AO/IKHbl BXOAUTb:
TEenJIOU30NALUMOHHbIN CNoW;
Napoun30ALNOHHbIN CNOW;
NMOKPOBHbIN CNOM;
3N1EMEHTbI KpenneHus.

Mapou30NALUMOHHbLIN  CNOW  cneayeT NpeaycMaTpuBaTb  TaKKe  npu

TemnepaTtype

M30/IMPYyeMOM MoBepXHOCTM Huke 12 °C. YCTpPOMCTBO NapOU30NALMOHHOIO C€AoA npu

TemnepaTtype Bbiwe 12 °C cneayeT npegycmatpusaTb Ana obopyaosaHuA n Tpybonposoaos ¢

TEMNEPaATYPOl HUKe TemnepaTypbl OKPY)KaloWeWh cpeabl, eciM pacyeTHas TemnepaTtypa

N30/IMPYEMOI MOBEPXHOCTU HUXKEe TemnepaTypbl «TOYKM POCbI» NPU PacYeTHOM AaB/EHUM U

BNAXKHOCTM OKPY»KatoLLEero Bo3ayxa.
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HeobxoAMMOCTb YCTaHOBKWU MapOU30IALMOHHOIO CNOSA B KOHCTPYKLMM TENN0BOM U301AUMUM
ANA MOBEPXHOCTEM C MepemeHHbIM TemMnepaTypHbIM PEXMMOM (OT «MNONOMKUTENbHOM» K
«OTpULATENIbHOM» U HA0OOPOT) oNpeaenseTca pacyeTom A8 UCKNOYEHUA HAKOMIEHUA B/1aru B
TENN0M30NALMOHHOM KOHCTPYKLUUMN.

AHTUKOPPO3MOHHbIE  MOKPbLITUA  U30/IMPYEMON MOBEPXHOCTM He BXOOAT B COCTaB
TENNOM30NALMOHHBIX KOHCTPYKL M.

4.6 B 3aBMCMMOCTM OT MPUMEHAEMbIX KOHCTPYKTUBHbIX PELIEeHU B COCTAaB KOHCTPYKLUK
[OMNONIHUTENIBHO MOTYT BXOAMUTD:

BblpaBHMBAKOLWMMN C/ION;
npeaoxpaHnUTe/IbHbIN C/ION.

MpenoxpaHUTENbHBIN CNOW creayeT NpeaycMmaTpuBaTb NPy NPUMEHEHUN METaNIMYECKOro
NMOKPOBHOIO CN0A A/1A NPEAOTBPALLEHUA NOBPEXKAEHMNA NAPOU30IALMOHHbIX MaTePUaNoB.

5 TpeGoBaHusi kK MaTepUaJIaM U KOHCTPYKIHUSAM TeMNJIOBOI U30JISIIIUH

5.1 B KOHCTpyKUMAX Tennousonauum obopypoBaHuMa u TpybonpoBogoB C TemnepaTypamu
coAepKalmxcsa B HUX BelecTs B guanasoHe oT 20 go 300 °C gnAa Bcex cnocoboB NpoOKAaaKK,
Kpome 6eckaHanbHOW, cnegyeT NMPUMEHATb TENAOM30NAUMOHHbIE MaTepuanbl U U3genusa ¢
MNOTHOCTbIO He 6osiee 200 Kr/m> u KO3pdMUMEHTOM TENJIONPOBOAHOCTU B CYXOM COCTOAHUM He
6onee 0,06 B1/(m - K) npu cpegHen TemnepaType 25 °C. JonyckaeTca npumeHeHne acbecTtosbix
LWHYPOB A4NA U30AAuMM TPyOONpoBOAOB YCIOBHBIM NPOX0A0M A0 50 MM BKAOYMUTENBHO.

Bbi6Op TENIOU30NALMOHHOTO MaTepmnana oA KOHKPETHOM KOHCTPYKLMM OCYLLECTBAAETCA Ha
OCHOBaHWN  TEeXHUYECKUX TPebOBaHWUMN, U3N0MKEHHbIX B TEXHMYECKOM 33aAaHuMM  Ha
NPOEKTUPOBaHNE TENIOBOM U30NALMMN.

5.2 B KauyectBe nepBOro TEMIOM30AALUMOHHOIO C/0A MHOTFOC/AOMHbBIX KOHCTPYKUWUIA
Tennomsonsauum obopynosaHus U TPybONpoBOAOB C TeMMEpPATypPamMu COAEPMKALLMXCA B HUX
Bewects B guanasoHe ot 300 °C n bonee ponycKaetTca NPUMEHATb TEMIOU30NALMOHHbIE
MmaTepuanbl U uU3ZenuMa C NAOTHOCTbiO He 6onee 350 Kr/m>  w KoappmumeHTOM
TEennonpoBoAHOCTU Npu cpeaHelt Temnepatype 300 °C He 6onee 0,12 Bt/(m - K).

5.3 B KauyecTBe BTOPOro M MOC/AEAYIOWMUX TENNOU3OASAUNOHHbBIX C/I0EB KOHCTPYKUWUIA
Tennounsonaumm obopynoBaHus M TpybonpoBOAOB C TEMMNepPaTypolr COAEepMKALMXCA B HUX
Bewectd 300 °C n bonee pgnsa Bcex CNocoboB MPOKNAAKM, Kpome OGeckaHanbHoM, cneayet
NPUMEHATb TEMNOU30NALMOHHBIE MAaTEPUANbI U U3LEAMNA C NAOTHOCTBIO He 6onee 200 Kr/m> u
KO3pPULMEHTOM TEMNONPOBOAHOCTU NPU cpeaHen Temnepatype 125 °C He 6onee 0,08 BT/(m -
K).

5.4 [1na Tennon3onaunMoHHOro cnos TpybonpoBoAOB C NOMOKUTEIbHOW TEMMNEPATYPOn Npwm
6eckaHanbHOM NpoKNaaKke cnegyeT NPUMEHATb MaTepuainbl C NIOTHOCTbIO He 6onee 400 Kr/m>
M TennonpoBoAHOCTbiO He 6onee 0,07 Bt/(m - K) npu Temnepatype matepumana 25 °C un
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BNAXKHOCTW, YKa3aHHOW B COOTBETCTBYHOLUMX FOCYAAPCTBEHHbIX CTaHAAPTAX WAWN TEXHUYECKUX
YCNOBUSAX.

5.5 Ona Tenson3onAauMoHHoro cnoa obopyaoBaHusa U TpybonpoBoaoB C oTpuLaTeNbHbIMMU
Temnepatypamu Ccneayetr nNpPUMEHATb TEN/IOU30JIALUMOHHbIE MaTepuanbl U U3genua
NNOTHOCTbIO He 6onee 200 Kr/m> u pacyeTHOM Ten/JIONPOBOAHOCTbIO B KOHCTPYKLWM He bonee
0,05 B1/(m - K) npu Temnepatype seliects muHyc 40 °C v Bbilwe 1 He 6onee 0,04 BT/(m - K) - npun
muHyc 40 °C.

Mpwu BbiIBOpe maTepurana TeNNOM30NALMOHHOrO C/108 NOBEPXHOCTU C TemnepaTypoit oT 19 ao
0 °C cnegyeT OTHOCUTb K MOBEPXHOCTAM C OTPULATENbHBIMKW TEMNEPATYPAMU.

5.6 CooTBeTcTBME MaTepUanoB, MNPUMEHAEMbIX B KayecTBe TenNOU30ALUOHHOTO W
NMOKPOBHOrO C/I0EB B COCTaBe TenJOM30/ALUMOHHBIX KOHCTPYKUM obopyaoBaHuA w
TpybonpoBonoB, TpeboBaHMAM K  KayecTBy NPOAYKUWMW,  CAHUTAPHO-TUTMEHUYECKUM
TpeboBaHMAM W TpeboBaHMAM MNOMKapHOW 6e30MacHOCTM AOMKHO 6biTb NOATBEPKAEHO
pe3ynbTaTaMu UCMbITaHWUIA, BbIMONHEHHbIX aKKPeAUTOBAHHbIMWU OPraHU3auUaMM.

5.7 KOHCTpyKuuAa Tennosol wusonauum TpybonpoBoaoB npu 6GeckaHa/NbHOW MpPoOKnaaKe
[0J1>KHa 06/1aaTb NPOYHOCTbLIO Ha cxKaTue He meHee 0,4 MMMa.

MNpn beckaHanbHOW MPOK/AAAKEe TEMNIOBbIX CeTer cieayeT NPeMMyLLeCTBEHHO MPUMEHATb
npeABapuUTe/IbHO M30/IMPOBAHHbIE B 3aBOACKMX YC/NOBUAX TPybbl C yyeTom A0MYyCTUMOWM
TemnepaTypbl NPUMEHEHUA TENnJIOU30NALMOHHOIO MaTepuana M TemnepaTypHoro rpaduka
paboTbl TENNOBbLIX CETEN.

MprMeHeHMe 3acbiNHOM M30aALUKN TPYHONPOBOLOB NPU NOA3EMHOM NPOKNAAKE B KaHANaX M
6eckaHaNbHO He JonycKaeTcs.

5.8 Mpu 6HeckaHanbHOW NpPOKAaZAKe NpenBapuUTeNbHO WM30AMPOBaHHble TpybonpoBoAabl C
n30N1AUMEN M3 NEHOMOJNYpPeTaHa B MOANITUNEHOBOM 060M04YKe A0/MKHbI ObiTb CHabMEHbI
CUCTEMOM oNepaTUBHOIO ANCTAaHLMOHHOIO KOHTPOS BaXKHOCTM n3onauum (O4K).

5.9 He gonycKaeTca npuMeHATb acbecTtocoaepKalime TenaomM3onsaUnMoHHbIe MaTepuanbl s
KOHCTPYKUMI Tennoson wusonauum obopyaoBaHua M TpybonpoBoAoB € oTpuLaTe/IbHbIMM
TeMNepaTypaMmmn CoAepKaLMXCA B HUX BELLECTB M ANA U3onaunmn TpybonpoBoaoB Noa3eMHoOM
NPOKNAAKMN B HEMNPOXOAHbIX KaHanax.

5.10 MNpu BblbOpE TENNOM3ONALMOHHBIX MaTEPUAsioB W MOKPOBHbLIX CNOEB cneayeT
YUMTbIBATb CTOMKOCTb 3/IEMEHTOB  TEM/IOU30NALUMOHHONW  KOHCTPYKUMM K XMMUYECKU
arpeccMBHbIM paKTOopamM OKpy»Kalollein cpenpl, BKAOYAA BO3MOXKHOE BO3AEWCTBME BELLECTB
coAeprKallMxcsa B M30IMPyeEMOM OB beKTe.

He ponyckaetcA  npuvmeHeHMe  TENNIOU30NALMOHHBIX  MaTepuanos,  COAEPIKALLUX
OpraHu4YecKkne BeLLeCcTBa, ANA W30NALMWU KOHCTPYKUuiM obopyaoBaHMA u Tpybonpososaos,
COAEPKALLMX CU/IbHBIE OKUCUTENM (FKUAKUI KMCA0POL4).
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[nA meTannnyeckux MOKPbITUA AOMXKHA NPeaycMaTpMBaTbCA aHTMKOPPO3MOHHAA 3aliuTa
UK BbIBMPATLCA MaTepuan, He NOABEPIKEHHbIN BO34,EMCTBMIO arpecCMBHOM cpeapbl.

5.11 Ona obopynoBaHua n TpybonpoBoaoB, NOABEPraloWMXCca yAapHbIM BO3AENCTBMAM U
BUOpaUMKN, PEeKOMEHAYETCS MPUMEHATb  TENIOMU30SUMOHHbIE U3AEeAMA Ha  OCHOBe
6a3anbTOBOrO  CYMEpTOHKOrOo MAM  acbecToBOro BOJMIOKHA MAM  ApyrMe  maTepuansl,
BMOPOCTOMKOCTb KOTOPbIX B YCIOBUAX IKCNAyaTaLMu NOATBEPKAEHA pe3ynbTaTaMu UCMbITaHUN,
BbINO/HEHHbIX aKKpPeAUTOBAHHbIMW OpraHM3aLMAMMU.

[na obbeKkToB, nogBepralowmxca BMbpauuu, Npyu NPUMEHEHUU LUTYKATYPHbIX 3aWMUTHbIX
NOKPbLITUI cneayeT npenycMaTpuMBaTb OKNEMKY LWITYKAaTypHOro 3alMTHOTO MNOKPbITUA C
nocneayroLle OKPackon.

5.12 Mpu NpPOEKTMPOBaHUM OOBEKTOB C MOBbIWEHHbIMW CAaHUTAPHO-TUIMEHUYECKUMMU
TpeboBaHMAMMK K COAEPIKaHMIO MbIIM B BO3AYXE NMOMELLEHUIA B KOHCTPYKLMAX TEMIOU30NALUN
He [IoNyCKaeTcs NPUMEHEHNEe MaTepuranos, 3arpA3HALWMUX BO3AYyX B MOMELLEHUSAX.

PekomeHayeTca NPUMEHEHUE TeNI0U30NALMOHHbIX U3A4e1NI Ha OCHOBE MUHEPasIbHOMN BaTbl
C OMaMeTpOM BOJIOKHa He 6osee 5 MKM, M34E€NMIA U3 CYNepTOHKOrO CTEK/I0BOJIOKHA B
obKnafKax CoO BCEX CTOPOH M3 CTEKNAHHON WAU KPEMHE3eMHOW TKaHW M Noj repmMeTUYHbIM
3aWMTHBIM  MOKPLITUEM WAW  APYrMX MaTepuasioB, COOTBETCTBME KOTOPbIX YKa3aHHbIM
CaHUTApPHO-TUTMEHUYECKUM  TpeboBaHMAM  MOATBEPXKAEHO  pe3ynbTaTamMuM  UCMbITaHUMN,
BbIMOJ/IHEHHbIX aKKPEAUTOBAaHHbIMW OpraHn3aLMamm.

5.13 B KOHCTPYKUMAX TENI0BON M30AALMKN, NPeaHa3HaYeHHbIX Ans obecrnevyeHns 3adaHHOM
TemnepaTypbl Ha MOBEPXHOCTU W30AALMM, B KayecTBe MNOKPOBHOIO C/0A PeKoMeHayeTcA
NPUMEHATb MaTepuabl CO CTeNeHbo YepHOTbl He HUKe 0,9 (C KO3IPPULMEHTOM U3NYYEeHMA He
Huke 5,0 Br/(m? - KY).

5.14 He ponyckaeTcA NpUMEHEHWe MEeTa/l/IMYeCcKOro MOKPOBHOrO CA0S MpWU NOA3EMHOM
6eckaHaNbHOW NPOKAaAKe U NPOKNaaKe TPybonpoBOAOB B HEMPOXOAHbIX KaHanax.

nOKpOBHbIﬁ CNOM U3 TOHKOJIMCTOBOrO MeTansa ¢ HAPYyXHbIM NONIMMEPHbBIM NOKPbITUEM HE
A0NYyCKaeTCA NPUMEHATb B MeCTaX, NOABEPHKEHHbIX NpAMOMY BO3,£I,€[;1CTBMI-O CONHEYHDbIX nyqe|71.

5.15 T[lOKpOBHbIA C/IOWM AOO0NyCKaeTcd He npeAycmatpuBaTb B TEMNOU30NALMOHHbIX
KOHCTPYKUMAX Ha OCHOBE W34E€NUA U3  BOJIOKHUCTbIX MaTepPManoB C  MOKPbITUEM
(KaWwmMpoBaHHbIX) M3 aNtOMUHUEBOM PONbIM AN CTEKNIOTKAHU (CTEKIOXO/ICTa, CTEKIOPOTOXKU) U
BCMEHEHHOr0 CUHTETMYECKOro KaydyKa A1 M30AMpPyemMbiX OOBEKTOB, PaACMO/IOMKEHHbIX B
nomellleHMAX, TOHHeNAX, MnoABanax W 4YepAaKkax 34aHuMiA, U NPW KaHa/NbHOW MpOKAagKe
TpybonpoBoaos..

5.16 Yucno cnoes NapousoNALMOHHOIO maTepuana B TENAOU3O0NALNOHHBLIX KOHCTPYKLMAX
ana obopynoBaHMA M TPyb6ONpPoOBOAOB C OTPULATENbHBIMW TEMMNEPATYPaMM COLEPKALLUXCA B
HWUX BELLECTB PEKOMeHAYeTCA NPUHMMaTL no Tabauue 1.

WWW.CULMAN.RU



5.17 Mpu NpUMEHEHUM TEMNNOM30NALUMOHHbLIX MATepuanosB M3 BCMEHEHHbIX MOAMMEPOB C
3aKPbITbIMU MOPaMM HEOBXOAMMOCTb NMPUMEHEHMA NapPOU30ALMOHHOIO CN0A AO0/KHA bbiTb
obocHoBaHa  pacyeTom. [lpM  UCKAOYEHUM  NAPOUBOALMOHHOIO  CAoA  cineayer
npeaycMaTpuBaTb repMeTu3aumio CTbIKOB M3A4eANiA  MaTepuanamu, He MPOonyCcKaloWwmmm
BOAAHbIE Napbl.

Tabnuuya 1
Yucno cnoes Napoun3soNALMOHHOrO matepmana B
TENNOU30/IALMOHHON KOHCTPYKUUM B 3aBUCUMOCTU OT
TemnepaTypbl N30AMPYyEMOM NOBEPXHOCTU N CPOKa
Mapoun3onALMOHHbIA SKcnJlyataumnu
ToawmHa, mm
martepuan
OT mnHyc 60 oo 19| OT munHyc 61 ao
Hu»xe muHyc 100 °C
°C mumHyc 100 °C
8 net 12 net 8 net 12 net 8 net 12 net
MonnatnneHosaa nneHka,| 0,15-0,2 2 2 2 2 3 -
FOCT 10354;
nneHkKa 0,21-0,3 1 2 2 2 2 3
NoAMBUHUNBYTUPaNbHasA

Kneawasn, [OCT 9438;

nneHka noamatunenosaal 0,31-0,5 1 1 1 1 2 2
TepmoycagoyHas, rocr

25951
donbra anomuHmesas,| 0,06-0,1 1 2 2 2 2 2
FOCT 618
M3on, FOCT 10296 2 1 2 2 2 2 2
Py6epoua, TOCT 10923 1 3 - - - - -
1,5 2 3 3 - - -
NMpumeyaHua

1 [onyckaeTcA NpuMMeHeHMe ApYyrux maTepuanos, obecneyuBalolMx YpOBEHb COMPOTUBAEHMUA
NapONpPOHNLIAHNIO HE HUMKE, YeM Y NPUBELEHHbIX B Tabauue.

2 [1nA maTepunasnoB C 3aKPbITON MOPUCTOCTHIO, UMEIOLLMX KOSDPULMEHT NaPONPOHMLAEMOCTN MeHee
0,01 mr/(m - 4 - Na), BO BCEX CYYanX NPUHUMAETCA OAMH NAPOM30AALUOHHbIN CNON.

5.18 TennonsonsuMOoHHbIE KOHCTPYKLUN U3 MaTepuanoB ¢ rpynnoin roptodectn 3 u 4 He
AONYCKaeTcsa NpeaycmaTpmBaTh Ana ob6opyaoBaHUA M TPyOONpPOBOAOB, PACNONOMKEHHbIX:
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a) B 34aHMAX, KpOMe 34aHuii |V cTeneHn orHeCcToMKOCTU, OA4HOKBAPTUPHbIX KU/bIX OMOB U
OX/N1aXK4aeMblIX NOMELLLEHMIA XON0AUNbHUKOB;

6) B HAPY*KHbIX TEXHONOMMYECKMX YCTAHOBKAX, KPOME OTAEe/IbHO CTOALLEro 060pya0BaHuUS;

B) Ha 3CTaKazax M ranepeax Npu Haavumm Kabenel n TpybonpoBoAOB, TPAHCMOPTUPYIOLLMNX
roproyve BeLecTsa.

Mpu 3TOM fONYCKaeTcAa NPUMEHEHME ropPHYMX MaTepumanos rpynnbl I3 uan M4 pns:
Napou301ALMOHHOTO CNOA TO/IWMHON He Bonee 2 MMm;
C/10S OKPACKM MU NNEHKN TONLWMHOM He 6onee 0,4 mm;

NOKPOBHOro €nos TpybonpoBoA0B, PACNONOKEHHbIX B TEXHUYECKUX MOABANbHbIX 3TaXax U
noAnonbsAX C BbIXOAOM TONbKO Hapy)Ky B 34aHuAX | M |l cTeneHei OrHeCTOMKOCTM npu
YCTPOWCTBE BCTAaBOK A/IMHOM 3 M M3 HEropto4mx matepuanos He 6onee yem yepes 30 M A UHbI
Tpybonposoaa;

TENNTON3ONAUMOHHOIO CnoAa U3 3a/IMBOYHOINoO nNeHonosnypetaHa npu NOKpPOBHOM Cnoe U3
OLLMHKOBaHHOVI CTa/In B HAPYXKHbIX TEXHO/TON'MYECKNX YCTaHOBKaAX.

MoOKpOBHbIN cnoit u3 cnaboroproumx matepumanos rpynnbl Il u 2, npumeHaembix Ans
HaPYHbIX TEXHOMOMMYECKMX YCTAaHOBOK BbICOTOM 6 M U b6osiee, AonXeH ObiTb Ha OCHOBE
CTEK/IOTKAHMU.

5.19 Tennosaa wu3onauusa TpybonpoBogos M 060pyaoBaHMA [AONAXKHA obecneynsaTb
6e3ycnoBHOE BbiNOHEHUE TpeboBaHMI 6e30MacHOCTM U 3aLMUTbI OKPYKatoLWEen cpeabl.

Ona TpybonpoBOoAOB HAA3eMHOW MNPOKAAAKA MNPU MPUMEHEHUWN TEMIOU30NALMOHHbBIX
KOHCTPYKLMI U3 ropoumnx matepuanos rpynnbl '3 u 4, cnegyet npegycmaTpuyBath:

BCTAaBKM AO/IMHON 3 M M3 Heroproynx matepuanoB He 6onee yem uepe3 100 m gauHbl
TpybonpoBsoaa;

Y4aCTKMN TENTOU3ONALMOHHDbIX KOHCprKLI,Ml‘;l N3 HETOpHYMUX MaTepnanos Ha PaCcCTOAHNN He
MmeHee 5 M OT TeXHON0rM4yecKmnx YCTaHOBOK, coaepKaWnux roproyme rasbl U XMaKoCcTu.

Mpwu nepeceyeHun  Tpybonposoaom NPOTMBOMOXKapPHOM nperpagpl cnepyet
npeaycMaTpuBaTh TEMIOU30NALMOHHbBIE KOHCTPYKLMM U3 HEFOPHOYMX MATeEPMAsioB B Npeaenax
pa3mepa NPOTMBOMNOXKAPHOM Nperpasbl.

MpY NPUMEHEHMM KOHCTPYKUMI TennonpoBOAOB B TENJOBOW M30/AUMM M3 TOPHYUX
MaTepuanoB B Heroproyen 060104Ke JOMNYCKAETCA He AeNaTb NPOTUBOMNOXKAPHbIE BCTABKM.

TpeboBaHMA K NOXKapHON 6€30MacHOCTM TENNOU30NALMOHHBIX KOHCTPYKLMA Tpybonposoaos
TennoBbIx ceTen onpegenatorca no CM 124.13330.
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5.20 [Ana 3nemeHTOB o060pyaoBaHMA W TpybonpoBoAoOB, Tpebywlwmx B npouecce
3KcnayaTauum cuctemaTMyeckoro HabatogeHus, cnegyet npeaycmatpmsatb cbopHo-pa3bopHble
CbeMHbIE TeNN0U30NALUNOHHbIE KOHCTPYKLUMN.

CbeMHble Ten0M30MALNOHHbIE KOHCTPYKLUMWU AOKHbI NPUMEHATLCA ANA U30ALUN NHOKOB,
bNaHUEBbIX COeAMHEHWUI, apMaTypbl U KOMMNeHcaTopoB TpybonpoBo4oB, a TaKKe B MecTax
N3MEpPEeHUI U NPOBEPKMU COCTOSHUA U30/IMPYEMbIX MOBEPXHOCTEMN.

5.21 U3penva M3 muHepanbHOM BaTbl (KAMEHHOM BaTbl U CTEK/IOBOJIOKHA), MPUMEHsieMble B
KayecTBe TenJ0U30/ALNMOHHOIO cnoA Ana TpybonpoBoaoB NOA3EMHON KaHaNbHOW NPOKAAAKK,
[OMKHbI 6bITb rTMApPodobUnsnpoBaHbI.

He pgonyckaeTca MpuMMeHeHMe TennoU30MALUMOHHbIX MaTepuanoB, NOABEPMKEHHbIX
AEeCTPYKUMM Npu B3aMMoAencTBumM C Bnaroi (acbectocogep)kaliad macTUYHas M30nauMA,
N34e1A N3BECTKOBO-KPEMHE3EMMUCTbIE, NEPIUTOLEMEHTHbIE U COBE/IUTOBbLIE).

5.22 Tpu nNpPOeKTUPOBAHWUWM TENNOBOM M30NALUMM CNeayeT YYUTbiBaTb BO3MOMKHOCTb
KOPPO3MOHHOrO BO3AENCTBUA TENIOU30NALMOHHOTO MaTepuana MAn BXOAAWMX B €ro COoCTaB
XMMUYECKMX BeLLecTB Ha MeTal/IMYyeckne MnoBepxHocTM obopyaoBaHMA M TpybonpoBoAOB B
NPUCYTCTBUM BNaru. B 3aBUCMMOCTM OT MaTepuana WM30AMPYEMOMN MNOBEPXHOCTU (CTanb
yrnepoaucTas, CTainb /NerMpoBaHHas, LBETHble MeTaalbl M CMnAaBbl) M BuMAA KOPPO3UU
(oKMCNeHWe, WenoYyHan Koppo3wsA, pPaAcTPeckMBaHMe Nog HanpsKeHMem) B TeXHUYECKOM
3aZaHUMN Ha NPOEKTUPOBaAHME CneayeT yYKasblBaTb TPe60BaHUA NO OrpaHUYEHMNIO0 COAEPKAHUA B
TENIOU30MALMOHHOM MaTepuane BOAOPACTBOPUMBIX X/10pPUA0B, GTOPUAOB, CBOBOAHBIX
wenoyen n pH matepmana.

6 IlpoexTpoBaHMe TENI0BOI U30JISALNH

6.1 Onpep,eneHMe TONWMNHDbI Ten1on3oNAUMOHHOro €anoa no HOpMMpOBaHHOﬁ NNAOTHOCTU
TennoB0Oro NOToOKa

6.1.1 HopMbl NNOTHOCTM TEN/I0BOrO NOTOKa Yepes N30AMPOBAHHYIO NOBEPXHOCTb O6'b€KTOB,
PaCNONOXKEHHDbIX B EBpOI'Iel‘aCKOM pernoHe Poccuu, cnenyet NpUHUMATb:

014 o0bopydosaHus U mpybonposodo8 C M0AOHUMENbHbLIMU  memrepamypamu,
PACMONOHCEHHbIX:

Ha OTKPbITOM BO34yxe - Mo Tabanuam 2 u 3;
B NOMeLLEeHUM - Mo Tabauuam 4 u 5;

014 o0bopydosaHus U mpybonposo0o8 ¢ ompuuamesnbHbIMU memrepamypamu,
PACMONOHCEHHbIX:

Ha OTKPbITOM BO3AyXxe - No Tabauue 6;
B NOMeLLeHMM - No Tabauue 7;

Mpu npoKnadke 8 HermpPOXoOHbIX KAHAAX:
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Ana TpybonpoBoAoB ABYXTPYOHbIX BOAAHbIX TEN/IOBbLIX CETEN - No Tabavuam 8 u 9;

ANA  NaponpoBOAOB C KOHAEHCAaTOMpoBOAAMM MPUM  WUX COBMECTHOW MNPOKNAAKe B
HenpoxoAHbIX KaHanax - no Tabauue 10;

Ans TpybonpoBoAoB ABYXTPYOHbIX BOASAHbIX TEM/IOBLIX CETEN NpU BeckaHaNbHOW NPOKNagKe
- no Tabamuam 11 - 12.

Hopmbl NJIOTHOCTX TEN/I0BOrO MOTOKA A/1A TONCTOCTEHHbIX MeTananyeckux Tpybonposonos
cnepyet NPUHUMATL MO YCI0OBHOMY AMAMETPY, COOTBETCTBYHOLLEMY CTaHAAPTHbIM Tpyb6am Toro
e Hapy)XHoro guameTpa.

MpY NPOEKTUPOBaHUM TEMNOBOW M30MAUMM AN1A TEeXHONOrnm4ecknux Tpybonposoaos,
NPOKNaAbIBaEMbIX B KaHanax M beckaHanbHO, HOPMbl MJIOTHOCTM TEMNOBOrO NOTOKa cneayet
NPUHUMATb Kak gns TpybonpoBoAoB, MPOKAaAblIBaEMbIX HAa OTKPLITOM BO3AyXeE.

6.1.2 Mpn pacrnofNioKeHUn MU30AMpyeMblX OOBEKTOB B APYrUX PErmoHax CTpaHbl cieayet
YYUTbIBaTb U3MEHEHME CTOMMOCTM TEMAOTbl B 33aBMCMMOCTM OT palioHa CTPOUTENbCTBA W
cnocoba npoknaaku Tpybonposoga (MecTa ycTaHOBKM 060pyaoBaHMA):

HOPMbl MJIOTHOCTM TEMJI0BOrO MOTOKA ANA MJIOCKON U UUAMHOPUYECKON MOBEPXHOCTEN C
YCNOBHbIM Npoxoaom 6onee 1400 mm, g%, onpepgensatotca no dopmyne

res
g =4k, (1)
HOPMbl NJIOTHOCTU TENJA0BOro NOTOKa ANA LI,W'IVIHApVI‘-IeCKOVI NOBEPXHOCTN C YCNOBHbIM

rE
npoxogom 1400 mm 1 meHee, ?i , onpegenatotca no dopmyne

g =K, (2)

2
roe g - HOpMUMpPOBaHHaA NMOBEPXHOCTHAA MIOTHOCTb TEMAOBOro MOoToKa, BT/M*, npuHumaemas
no Tabnamuam 2 - 7;

Q) - HOPMMPOBAHHAA JIMHEWHaA NAOTHOCTb TEn/JIOBOro MNOTOKa (Ha 1 M AAuHbI
UMANHApPUMYECKOro obbeKkTa), BT/m, npuHMmaemas no tabavuam 2 - 12;

K - koadduumneHT, yunTbiBalOWMIA N3MEHEHNE CTOMMOCTU TENAOTbl U TEMIOU30NALUOHHOM
KOHCTPYKLMK B 3aBUCMMOCTU OT palioHa CTpouTenbCcTBa M cnocoba npoknagku Tpybonposoaa
(mecTa yctaHOBKM 06opyaoBaHus), (cm. Tabaumuy 13).

Ta6nunua 2 - Hopmbl NNOTHOCTM TENNIOBOro NOTOKa obopypoBaHua M TpybonpoBoaos ¢
NONOXKUTENbHbIMUA TemnepaTypamu Npu PacnosIoXXEHUM Ha OTKPbITOM BO3AyXe M uucne
yacos paboTbl 6onee 5000

YCNOBHbIN Temnepatypa TennoHocutensa, °C

npoxoa

20 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600

TpybonpoBoaa,
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MM MAOTHOCTb TEM/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 MAOTHOCTb TENNOBOTrO NOTOKa, BT/M?

nnockue
NOBEPXHOCTH 15 27 41 54 66 77 89 | 100 | 110 | 134 | 153 | 174 | 192
MpumeuyaHue - [IpomerKyTOUHble 3HAYEHWA HOPM MNOTHOCTM TEM/JOBOrO MNOTOKa caeayeT
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o Temnepatypa TensoHocutens, °C
YCNoBHbIN

npoxo
poxoa 20 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
Tpybonposoaa,
MM MNOTHOCTb TEN/IOBOrO NOTOKA, BT/M

onpeaensaTb MHTEPNoaAUMeEN.

Tabnnua 3 - Hopmbl NAOTHOCTM TENNOBOro NOTOKa obopypoBaHua M TpybonpoBoaos ¢
NONOXKUTE/NIbHbIMU TeMNepaTypamMu MPU PacnosioKeHUM Ha OTKPbITOM BO3gyXe U uucie
yacos paboTbl 5000 n meHee

Temnepatypa TennoHocutensa, °C

YcnogHbIN

prg:::c?jop,a, 20 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
MM MNOTHOCTb TEN/IOBOrO 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
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VC/I0BHbII Temnepatypa TennoHocutens, °C
npoxoga,
20 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
Tpybonposoaa,
MM MNOTHOCTb TEN/IOBOrO NOTOKA, BT/M
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 MAoOTHOCTb TENJIOBOrO MOTOKA, BT/M2
NAoCKue
NOBEPXHOCTH 19 35 54 70 85 99 112 | 125 | 141 | 158 | 174 | 191 | 205
NMpumevyaHune - [lpomexyTOUHble 3HAYEHMA HOPM MNAOTHOCTM TEMJIOBOrO MOTOKA cneayet

onpeaensaTb UHTEPNONALUEN.

Tabnuuya 4-Hopmbl NNOTHOCTU TENNOBOrO NOTOKa ANnA 060pyA0BaHMA U TpybonpoBoaoB C
NONOXUTE/NIbHBIMU TemnepaTypamu MNpuU PacnosioKeHUU B MOMELLEHUMU U YUC/Ie 4YacoB
pabotbl 60nee 5000

YCAOBHBIN Temnepatypa TennoHocutens, °C
npoxop,
50 100 150 200 250 300 350 400 450 500 550 600
TpybonpoBoaa,

MM MAOTHOCTb TEMNOBOrO 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
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VC/I0BHbII Temnepatypa TennoHocutens, °C
npoxoga,
50 | 100 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 600
Tpybonposoaa,
MM MNOTHOCTbL TEN/JIOBOrO NOTOKA, BT/M
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 MAoTHOCTb TENJIOBOrO MNOTOKA, BT/M2
naockue
NOBEPXHOCTH 23 41 56 69 82 94 106 118 130 141 153 165
NMpumeyaHune - [IpoOmeXyTOUHble 3HAYEHMA HOPM MNAOTHOCTM TEMJIOBOrO MOTOKAa cneayet

onpenenAaTtb NHTEpPNonAa LLMGVI .

Tab6nunuya 5- Hopmbl NNOTHOCTU TENNOBOroO NOTOKA ANna 060pyAaoBaHUA M Tpy6onpoBoAOB C
NONOXKUTENbHbIMU TemnepaTypamu Npu pPacnosioXEHUM B MOMELLEHMU U UYUC/IEe 4YacoB
pa6otbi 5000 M meHee

VCI0BHbIM Temnepartypa TensoHocutens, °C
NpPOXxoA,
50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
TpybonpoBoza,
MM MNOTHOCTb TEN/I0BOrO MNOTOKA, 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
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VC/I0BHbII Temnepatypa TennoHocutens, °C
prg:::;)s'op,a, 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
MM MNOTHOCTb TEN/JIOBOrO NOTOKA, BT/M
25 8 20 31 43 56 70 85 101 | 118 | 136 | 154 | 174
40 10 23 36 49 64 80 96 114 | 132 | 152 | 172 | 194
50 11 25 40 54 70 87 105 124 144 165 187 210
65 13 29 45 62 79 98 118 | 139 | 161 | 184 | 208 | 233
80 14 32 49 66 85 105 126 148 171 195 221 247
100 16 35 54 73 93 115 | 137 | 161 | 186 | 212 | 239 | 267
125 18 39 60 81 103 | 126 | 151 | 176 | 203 | 231 | 261 | 291
150 21 44 66 89 113 | 138 | 164 | 192 | 221 | 251 | 282 | 315
200 26 53 80 107 | 134 | 163 | 194 | 225 | 258 | 292 | 328 | 365
250 30 62 92 122 | 153 | 185 | 218 | 253 | 290 | 327 | 366 | 407
300 34 70 103 | 136 | 170 | 205 | 241 | 279 | 319 | 359 | 402 | 446
35.0 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 MAOTHOCTb TENNOBOTrO NOTOKa, BT/M?
nnockue
NOBEPXHOCTH 26 46 63 78 92 105 119 132 145 158 171 190
MpumeuyaHune - [POMENKYTOUHbIE 3HAYEHUA HOPM MJIOTHOCTM TEMNJOBOr0 MOTOKA cneayet
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o Temnepatypa TensoHocutens, °C
YCNoBHbIN

npoxog,
50 100 150 200 250 300 350 400 450 500 550 600
Tpybonposoaa,
MM MNOTHOCTb TEN/JIOBOrO NOTOKA, BT/M

onpeaensaTb MHTEPNoaALUMen.

Ta6aunua 6-HopmMbl NNOTHOCTM TENOBOrO NOTOKA ANA 060pya0BaHUA U TPY6ONPOBOAOB C
oTpuuaTeNbHbIMM TemnepaTypamm Npu pacnosoXXeHUU Ha OTKPbITOM BO3gyxe

VC/IOBHBI Temnepartypa TennoHocutens, °C
prg::;z:“oﬂa' 0 | 10 | 20 | 40 | -60 | -80 | -100 | -120 | -140 | -160 | -180
Mm MAOTHOCTb TEN/IOBOrO 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 n 13 14 16 19 20
65 6 6 7 9 10 12 14 15 17 20 21
80 6 6 8 10 11 13 15 16 18 21 22
100 7 7 9 11 13 14 17 18 20 22 23
125 8 8 9 12 14 16 18 20 21 23 25
150 8 9 10 13 16 17 20 21 23 25 27
200 10 10 12 16 18 20 23 25 27 29 31
250 11 12 14 18 20 23 26 27 30 33 35
300 12 13 16 20 23 25 28 30 34 36 39
350 14 15 18 22 24 27 30 33 36 38 41
400 16 16 2 23 26 29 32 34 38 40 43
450 17 18 21 26 28 31 34 37 39 42 45
500 19 21 23 27 30 33 36 38 41 44 46
Bonee 500 MNOTHOCTb TENJIOBOrO NOTOKA, BT/M2
11 12 12 13 14 15 15 16 17 18 19

MpumeyaHne - [IpomexKyToyHble 3HAYEHMA HOPM MNOTHOCTM TensoBOro MOTOKa chepyet
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o Temnepatypa TensoHocutens, °C
YCNoBHbIN

npoxog,
0 -10 -20 -40 -60 -80 -100 | -120 | -140 | -160 -180
Tpybonposoaa,
MM MNOTHOCTb TEN/IOBOrO NOTOKA, BT/M

onpeaensaTb MHTEPNoaALUMen.

Ta6aunua 7 - HOpMbl NNOTHOCTM TENJIOBOrO NOTOKA AnA o6opyaoBaHMA M TPy60NpoBOAOE C
oTpuuaTeNbHbIMM TemnepaTypamm NpU PacnosioXXeHUn B NOMeLLeHUK

VC/IOBHBI Temnepartypa TennoHocutens, °C
prg::;z:“oﬂa' 0 | 10 | 20 | 40 | 60 | 80 | -100 | -120 | -140 | -160 | -180

Mm MAOTHOCTb TEN/IOBOrO 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 HAOTHOCTbTennOBoron0T0Ka,BT/M2
15 16 17 18 19 19 20 21 22 22 23

MpumeyaHne - [IpomexKyToyHble 3HAYEHMA HOPM MNOTHOCTM TensoBOro MOTOKa chepyet
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o Temnepatypa TensoHocutens, °C
YCNoBHbIN

npoxog,
0 -10 -20 -40 -60 -80 -100 -120 | -140 | -160 -180
Tpybonposoaa,
MM MNOTHOCTb TEN/IOBOrO NOTOKA, BT/M

onpeaensaTb MHTEPNoaALUMen.

Hopmbl NN1OTHOCTU TENI0BOTrO NOTOKA Yepe3 NOBEPXHOCTb U30onALMKN Tpybonposoaos
ABYXTPYOHbIX BOAAHDIX ceTeid Npu NoA3eMHOM KaHa/IbHOW NPOKAagKe

Tabnunuya 8 - Hopmbl NNOTHOCTU TENNOBOrO NOTOKAa ANA TpybonpoBoaoB ABYXTPYOHbIX
BOAAHDbIX CeTeld NpU NOA3EeMHOMN KaHa/IbHOW MPOKNAAKE U NPOAOIKUTENIbHOCTU paboTbl B

rog, 6onee 5000 y
VC/I0BHBbII CpegHerozosas TemnepaTypa TennoHocutens (nogawowmin/obpatHbii), °C
pr; op::;)foﬂa’ 65/50 90/50 110/50

MM CymMapHas IMHelHan NJA0THOCTb TEM/I0BOrO NOTOKa, BT/m

25 19 24 28
32 21 26 30
40 22 28 32
50 25 30 35
65 29 35 40
80 31 37 43
100 34 40 46
125 39 46 52
150 42 50 57
200 52 61 70
250 60 71 80
300 67 79 90
350 75 88 99
400 81 96 108
450 89 104 117
500 96 113 127
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YCNOBHbI CpeaHerofosas TemnepaTypa TennoHocutens (nogawoumii/obpatHbiit), °C
oY ;op::;):'op,a, 65/50 90/50 110/50

MM CymMapHas IMHelHan NJ0THOCTb TEM/I0BOrO NOTOKa, BT/m

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

NMpumedyaHuna

1 PacueTHble cpeaHerooBble TeMmnepaTypbl BoAbl B BOAAHbIX TEMNI0BbIX ceTax 65/50, 90/50 n 110/50
°C cOOTBETCTBYIOT TeMNepaTypHbIM rpadmkam 95 - 70, 150 - 70 u 180 - 70 °C.

2 [poMeKyTOYHble 3HA4YeHMA HOPM MAOTHOCTM TEM/OBOrO MNOTOKA C/lefyeT onpeaensTb
MHTepnonaumen.

Ta6bnnuyua 9 - Hopmbl NNOTHOCTU TENNOBOro NOTOKa ANA TpybonpoBoaoB ABYXTPYOHbIX
BOAAHDbIX CEeTel NpU NOA3eMHOU KaHaNbHOW NPOKNagKe U NPOAONKUTENbHOCTU PaboTbl B
rog 5000 4 u meHee

VCNOBHbI CpeaHerofosas TemnepaTypa TenaoHocuTens (noaatowwmii/obpatHbiii), °C
npoxo
poXoA 65/50 90/50 110/50
Tpybonposoaa,

MM CyMMapHas NMHeliHaA NAOTHOCTb TEMIOBOrO NOTOKa, BT/M
25 21 26 31
32 24 29 33
40 25 31 35
50 29 34 39
65 32 39 45
80 35 42 48
100 39 47 53
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CpeaHeropsosas TemnepaTypa TennoHocutens (nogatowwmin/obpatHsiit), °C

YcnosHbIn
prgj::;):"oga, 65/50 90/50 110/50

MM CyMMapHas iMHeliHas NA0THOCTb TEMN0BOrO NOTOKa, BT/m
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

MpumeuaHune - cMm. NpUMeYaHus K Tabaumue 8.
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Tabnuua 10 - Hopmbl NJIOTHOCTM TEMJIOBOrO MOTOKAa Yepe3 MNOBEPXHOCTb W30AALUM
NaponpoBoA0B C KOHAEHCATONPOBOAAMU NPU UX COBMECTHOW NPOKAaAKe B HEMPOXOAHbIX
KaHanax

V— Mapon | KoHgeHca | Napon | KoHaeHca |MNapon | KoHaeHca | Mapon | KoHaeHca | Mapon | KoHaeHca | Mapon | KoHgeHca
i npoxog, posoz | Tonposoga | poBoa | TonpoBoa | pososa | Tonposog, | posog, | Tonposog, | posoa | Tonposos | posos | Tonposos,

Tpybonp -
PacueTHas TemnepaTypa TennoHocutens, °C
0BOAOB,

MM 115 100 150 100 200 100 250 100 300 100 350 100

25125| 22 18 30 18 41 18 51 18 64 18 79 18

32125] 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

50125] 27 18 36 18 52 18 64 18 79 18 95 18

6532 31 21 43 21 58 21 71 21 88 20 103 20

80140 35 23 46 23 62 23 81 22 98 22 117 21

10|40 38 23 49 23 66 23 81 22 98 22 117 21
0

12 (50| 42 24 53 24 72 24 88 23 107 23 126 23
5

15(65( 45 27 58 27 78 27 94 26 115 26 142 26
0

20180 52 27 68 27 89 27 108 28 131 28 153 28
0

25110] 58 31 75 31 99 31 119 31 147 31 172 31
0|0

30|12 | 64 33 83 33 110 33 133 33 159 33 186 33
0|5

35115] 70 38 90 38 118 38 143 37 171 37 200 34
0|0

40118 75 42 96 42 127 42 153 41 183 41 213 41
0|0

45120 81 44 103 44 134 44 162 44 193 43 224 43
0|0

50125| 86 50 110 50 143 50 173 49 207 49 239 48
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YCNOBHBI Mapon | KoHaeHca | Mapon | KoHaeHca |Mapon | KoHgeHca |Mapon | KoHaeHca | Mapon | KoHgeHca |Mapon | KoHaeHca
i npoxoa posog | Tonposog, | posoa [ Tonposog, | posog | Tonposoa | posoa | Tonposog, | posog | Tonposog | posog | Tonposos,
Tpybonp

PacueTHas Temnepatypa TennoHocutens, °C
0BO/08B,

mm 115 100 150 100 200 100 250 100 300 100 350 100
60|30 97 55 123 55 159 55 190 54 227 54 261 53
ofo
70(30( 105 55 133 55 172 55 203 54 243 53 280 53
ofoO
80(30| 114 55 143 55 185 55 220 54 - - - -
ofo

I'Ipumeqal-me - I'Iporv\e>+(yTqub|e 3Ha4YeHMA HOPM NNOTHOCTM TennoBOro nmMnOoTOKa caeayetr

onpenenAatb NHTepnonAa LI,MeVI .
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OBYXTPYOHbIX BOAAHDbIX CEeTel Npu Nnoa3eMHON 6ecKkaHa/IbHOM NPOKAaaKe

Tabnmuya 11 - Hopmbl NNOTHOCTU TENJIOBOTO NOTOKA ANA TpybonpoBoAoB Npu Noa3eMHOM
6ecKaHaNbHOM NPOKAagKe U NPOAO/IKUTENbHOCTU paboTbl B rog 6onee 5000 y

VCI0BHBbII CpegHerofoBas Temnepatypa TenjoHocuTeNs (nogatowmit/obpatHblit), °C
oy ;j::g:l'oﬂa’ 65/50 90/50 110/50
MM CymmapHas iMHelHan NAoTHOCTb TeN10BOro NoToKka, Br/m
25 27 32 36
32 29 35 39
40 31 37 42
50 35 41 47
65 41 49 54
80 45 52 59
100 49 58 66
125 56 66 73
150 63 73 82
200 77 93 100
250 92 106 117
300 105 121 133
350 118 135 148
400 130 148 163
450 142 162 177
500 156 176 194
600 179 205 223
700 201 229 149
800 226 257 179
900 250 284 308
1000 275 312 338
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VCNOBHbI CpesHerofosas TemnepaTypa TennoHocuTena (noaatowmin/obpatHsii), °C
npoxo
POXOA 65/50 90/50 110/50
Tpybonposoaa,
MM CymmapHas nMHelnHaa N0THOCTb TeNI0BOro NOToKa, BT/m
1200 326 368 398
1400 376 425 461

MpumeuyaHune - cMm. NpUMeYaHua K Tabamue 8.

Tabnumuya 12 - Hopmbl NNOTHOCTM TENIOBOrO NOTOKa ANA Tpy6onpoBoAoB Npu NoA3eMHOM
6ecKkaHanbHOI NpOKNaAKe U NPOAONKUTENBHOCTU PaboTbl B roa 5000 4 U meHee

VC/I0BHbIM CpeaHerogoBsasa TemnepaTypa TennoHocutens (nogarowmin / obpaTHsbiit), °C
pr6n :::cffoﬂa' 65/50 90/50 110/50

MM CymMmapHas IMHelHan NJA0THOCTb TEMI0BOro 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
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VCNOBHbIN CpeaHeroposas TemnepaTypa TennoHocutensa (nogawowwmin / obpaTHsbiit), °C
prg::szjo,qa, 65/50 90/50 110/50

MM CymMapHas IMHeliHan NJ0THOCTb TEM/I0BOTO NOTOKa, BT/m

600 219 249 269
700 147 290 302
800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567

MpumeuyaHune - cm. npumeyvaHua K Tabamue 8.

Tabnuuya 13
KoadpoumumneHT K
Cnocob npoknagkm TpybonpoBoAOB U MECTOPACMONOKEeHME
PaiioH cTpouTenbcTBa 060pynoBaHuA
Ha OTKPbLITOM | B MOMELLEHUM, | B HEMPOXOAHOM .
b6ecKkaHanbHbIM
BO3ayxe TOHHenNe KaHane
EBponemckas Yyactb Poccum 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
3anagHas Cubupb 0,98 0,98 0,95 0,94
BocTtouHan Cnbupb 0,98 0,98 0,95 0,94
JanbHnit BocTokK 0,96 0,96 0,92 0,9
PalioHbl KpaitHero CeBepa MU 0,96 0,96 0,92 0,9
NPUpPaBHEHHbIE K HAM MECTHOCTU

6.1.3 PacyeTHble XapaKTEPUCTUKM TEMNOM3ONALMOHHbIX MATEPUANoB W  U3LENUN,
NpMMeHAeMbIX ANna nsonauum obopynoBaHMA M TpyboONpoBOAOB HaA3eMHOM M MOA3EMHOWM
NPOKNA[O0K cneayeT NPUHUMATb C YY4ETOM NMNOTHOCTUM B KOHCTPYKLMU, BAAXKHOCTU B YCNOBUAX
3KcnyaTaummn, WBOB U BANAHUA MOCTUKOB X0/104a 3/1EMEHTOB KpenaeHus.
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KoadpdpuumeHT TEennonpoBOAHOCTM YNIOTHAKOWMXCA MaTEpPUasoB Npu  ONTUMaNbHOM
NJIOTHOCTU B KOHCTPYKUMU creayeT NPMHMMATb MO AaHHbIM CePTUOUKALMOHHBIX UCMbITAHUN
WAW NO AaHHbIM, NPUBEAEHHbIM B CNPaBOYHOM NPUNOXKEHUU B.

6.1.4 MNpu H6eckaHanbHOW MpoOKNaaKe TPybonpoBoAOB TEMN/ONPOBOAHOCTb OCHOBHOIO C/10A
TENIOM30NALMOHHOM KOHCTPYKUMK, Ak, onpesensetcsa no popmyne

7\4[( = 7\40 ° K, (3)
rae Ao - TENAONPOBOAHOCTb CYXOro MaTepuana ocHOBHOro cnos, Bt/(m - K);

K - KoapdpuumeHT, yuuTbiBalOWMMA YyBENMYEHUE TENNONPOBOAHOCTM OT YBAAXKHEHMA,
NPUHUMAEMbBIN B 3aBUCMMOCTM OT BMAA TEMJIOM3ONALMOHHOIO MaTepuana U TUna rpyHTa no
Tabaunue 14.

Tabnuuya 14

KoadodumuneHT ynaxkHeHna K

Twun rpyHTa no FOCT 25100
MaTepuran Tens0M30AALMOHHOrO C/10A

. . HaCbILLLEHHbIN
MaJIOBNAKHbIM BNAXKHbIN .
BOAOM
MeHononnypetaH 1,0 1,0 1,0
ApmoneHob6eToH 1,05 1,05 1,1
NeHonoanmepmuHepan 1,05 1,05 1,1

6.1.5 3a pacueTHyl0 TemnepaTypy OKPYKaloLen cpedbl NpU pacyetax no HOPMUPOBAHHOM
N/JIOTHOCTU TEMN/IOBOTO NOTOKa caeayeT NPUHUMATb:

a) ANAa M30/MpyemMbiX MNOBEPXHOCTEN, PACMONOMKEHHbIX HA OTKPLITOM BO3AyXe: [ANS
TexHosorMyeckoro obopyaoBaHus n TpybonpoBoAoB - CPeaHHo0 3a roa;

ANa TpybonpoBOAOB TEMNOBbIX CETEN NPU KPyrnorogmMuyHon pabote - cpegHiolo 3a rog;

Ana TpybonpoBOAOB TEM/IOBbIX CETEN, paboTalolmMX TO/NIbKO B OTOMUTENbHbIM MNepuoa, -
CPeAHIoN 3a Nepuoa co CpeaHecyTOYHOM TeMmnepaTypoin Hapy»KHoro Bo3ayxa 8 °C U HuXe;

6) ANnA M30AMpPyEMbIX NOBEPXHOCTEN, PACMONOMKEHHBIX B ToMmeweHnn - 20 °C;
B) ANA TpybonpoBoA0B, PaCcnoNOMKEHHbIX B TOHHensx - 40 °C;

r) 4AnAa noAa3eMHOW MPOKAAAKM B KaHanax wam  npu  6eckaHanbHOM  NpoKnagke
TPybonNpoBOAOB - CpefHlo 33 rof, TemMnepaTypy rFpyHTa Ha FaybuHe 3anoxeHua ocwu
Tpybonposoga. lNpu BenuunHe 3arnybneHVMA BepxHEM YacTM MepekpbITUA KaHana (npwu
NPOK/MaZKe B KaHafax) WAM Bepxa TenaoM30NALUMOHHON KOHCTPYKuun Tpybonposoaa (npw
6eckaHanbHOW npoknaake) 0,7 M U MeHee 33 pacyeTHY TeMnepaTypy OKpy:Katowen cpesbl
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AOMKHA NPUHUMATLCA Ta Ke TemMnepaTypa Hapy)KHOro BO3AyXa, YTO M NpU HaA3eMHOM
npoKnaakKe.

6.1.6 TemnepaTypy Ten/OHOCUTENS TeXHoJiormyeckoro obopygosaHua u Tpybonposoaos
npy pacyeTax Mo HOPMUPOBAHHOM MJIOTHOCTM TEMJIOBOrO MOTOKa c/iedyeT MPUHMMaTb B
COOTBETCTBUM C 3aaHNEM HA NPOEKTUPOBaAHME.

[na TpybonpoBoOOB TEMNOBbIX CETEl 3a pacyeTHYD Temnepatypy TenJoHOCUTENS
NPUHUMAIOT:

a) AnsA BOoAAHbIX TEMOBbIX CETEM:

Ana  nopgawouwero TpybonpoBoga nNpu MOCTOAHHOW TemnepaType CeTeBol BOAbl W
KOZIMYECTBEHHOM PEeryIMpoBaHNKN - MaKCUMasIbHYO TeMMNepaTypy TENJIOHOCUTENS;

Ana nogatoulero TpybonpoBoda npu MNEpemMeHHOW TemnepaType CeTeBol BOoAbl W
KayeCTBEHHOM Pery/iMpoBaHuM - B COOTBETCTBMU C Tabanuein 15;

Ans 06paTHbIX TpybonpoBoAoB BOAAHbIX TeNnoBbix ceTen 50 °C;

6) AnA napoBbiXx CeTel - MaKCMMaNbHYlO Temnepatypy napa CcpeaHilol Mo  AJMHe
paccMaTpMBaEeMOro y4yacTka NaponpoBoAa;

B) A9 KOHOEHCATHbIX CeTel W ceTel ropavyero BOAOCHAGKEHMA - MaKCMMabHYHO
TeMnepaTypy KOHAEHCcATa UK ropayeit Boapl.

Tabnuua 15

TemnepaTtypHble peXumbl BOAAHbIX 95-70 150-70 180-70
Tennosbix ceTen, °C

PacuetHas Temnepartypa 65 90 110
TennoHocutena t,, °C

6.1.7 lpwn onpegeneHnn Temnepatypbl FPyHTa B TemnepaTtypHOM Mose noA3eMHOoro
TpybonpoBoaa Ten0BbIX CETEN TEMMNEPATYPY TEN/IOHOCUTENA CaeayeT NPUHMMATD:

ONA BOAAHbLIX TENNOBbIX CeTel - Mo TemnepaTypHOMy rpaduKy pPeryampoBaHusa npu
CpeAHeMECAYHOM TeMnepaType HAPYKHOIo BO34yXa PAaCYETHOTO MecALLa;

ANA NapoBbIX CETel - MaKCMMaNbHYKO TemnepaTypy napa B paccMaTpMBAEeMOM MecTe
naponpoBoza (c yueTom nageHua TemnepaTypbl Napa no gaunHe Tpybonposoaa);

ANA KOHAEHCATHbIX CETel U ceTell ropaYero BOAOCHabXKeHMA - MaKCMMabHYO TemnepaTypy
KOHAEeHCcaTa Unaun BoApl.

6.2 Onpe,qenel-wle TONLWMNHbI n3onauumm no 3ap,a|-||-|oi'1 Beé/InYnHe Tenz10B0ro NOTOKa
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PacyeTHble napameTpbl NMPUHUMAIOT B COOTBETCTBMM C 6.1.5 M 6.1.6. Mpn onpeaeneHun
TONWMHbLI TEM/IOBOM M30/M1AUMU  CNedyeT yuuTbiBaTb BAUAHME onop TpybonposogoB U
obopyanoBaHus.

6.3 OnpepeneHve TONWMHbI TENJIOBOA U30NALMM NO 33a4aHHOWN Be/IMUMHE OXNaXKAeHua
(HarpeBaHuMA) Bew,ecTBa, COXPAHAEMOro B eMKOCTAX B TeueHUe onpeneneHHOro BpeMeHu
PacueTHyt0 TeMnepaTypy OKpYKatoLLero Bo3ayxa cneayet npuHUMaTh ana obopynoBaHMAa U

pr6OI'IF)OBO£I,OB, pPacnonoXXeHHbIX Ha OTKPbITOM BO34yXeE:

ON5 NOBEPXHOCTEN C MOJMIOKUTENbHbIMM TemnepaTypamu - cpegHo Hanbonee xonopgHoum
NATUAHEBKM Cc obecneyeHHoCTbIo 0,92;

AanAa I'IOBerHOCTeﬁ C OoTpuuaTeZIlbHbIMMN  TeMNepatTypamu Beuwecrts - CpegHkor
MaKCMMa/IbHYHO Hanbonee KapKOoro mecaua,

ANA MOBEPXHOCTEM, PACMONOMKEHHbIX B MOMELLEHMM, B COOTBETCTBUM C 3aZaHMEM Ha
NPOEeKTMPOBaHMeE, a NPU OTCYTCTBUM AaHHbIX O TEMMNEPAType OKpyrKatowero sosayxa - 20 °C.

PacquHyro TEMNEPATYpPYy BewectBa MNPUHMMAKOT B COOTBETCTBMM C 3adaHMEM HaA
NPOEKTUPOBaHUE.

6.4 OnpegeneHue TOAWMHbLI TENNOBOW M30NALMM NO 33[aHHOMY CHUMKEHUIO
(noBblweHU0)  TemnepaTypbl  BewWecTBa, TPaHcnopTupyemoro  Tpybonposogamm
(naponposogamm)

PacueTHyl0 TemnepaTypy OKpyaloliel cpeabl cieayeT NpUHUMaTh Ans TpybonposBoaos,
PaCMNONIOMKEHHbIX:

Ha OTKPbITOM BO3YXE U B MOMELLLEHNM, B COOTBETCTBUMU C 6.3;
B TOHHensAx - 40 °C;

B KaHafax WAM npu 6eckaHanbHOW MNpoKNagKe TpyboONpoOBOAOB - MUHUMAJbHYIO
CpeAHeEMECAYHYIO TeMNepaTypy rPyHTa Ha rybuHe 3a/10XKeHns ocun Tpybonposoaa.

PacyeTHyto TemnepaTypy TenaoHOCUTENIA MPUHMMAIOT B COOTBETCTBMM C 3aJaHMEeM Ha
NPOEKTUpoOBaHUeE.

6.5 OnpeaeneHue TONLWMHbI TENI0BOI U30NALMM NO 3a4aHHOMY KOJIMYECTBY KOHAEHcaTa
B NaponpoBoAax
PacueTHble NapameTpbl OKPY»KatoLLero Bo3ayxa cieayer NPpUHMMaTh B COOTBETCTBUM C 6.3.

PacyeTHylo TemnepaTypy BeLWECTBa MNPUHUMAIOT B COOTBETCTBUM C 3aJaHMEM Ha
NPOEeKTMpOBaHMe.

6.6 Onpep,enel-me TONLWMHNHDI Tennosou unionaunn no 3agAaHHOMy BpemeHun NPpUuoCTaHOBKU
ABUNXeHnAa XXnakoro seuiectea B pr60nposop,ax B UenAax npeaporspaleHna ero samep3aHua
unun yseanyeHma BAsKOCTn
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PacyeTHble napameTpbl OKpy)KawoLWero Bo3ayxa W TenaoHocuTena cnegyeT NPUHMMaTb B
COOTBETCTBUMU C 6.3 U 3a4aHMUEM Ha NPOEKTUPOBaAHME.

6.7 OnpepgeneHve TO/NWMUHbI TENJIOBOW MU30NALUMM NO 33[aHHOKM Temnepatype Ha
NOBEPXHOCTU U30NALUU
6.7.1 TemnepaTypy Ha NOBEPXHOCTU TENIO0BOM M301ALUKN CAeayeT NpMHUMaTh He bonee, °C:

a) ANnA U30/MPYEMbIX MOBEPXHOCTEN, PACNONOXKEHHbIX B pabouyelt uam obcnyknusaemow
30Hax NOMELLEHMIN N CoAEpPrKallMX BELLECTBA C TEMMNepPaTypoi:

BBILLE 500 °Cl.eeeeiiiiiieeee e 55
OT 150 80 500 °Ci.eeeeeriiiieeeiieeeeieee e 45
150 “C U HUMKE et 40
BCMbIWKN NAPOB HUKE 45 °C...eeevrvviiiiieeeeeeeeeeee e, 35

6) oNa N30AMpyemMbIx NOBEPXHOCTEN, PACMONOMKEHHbIX Ha OTKPLITOM BO3ayxe B paboyel unm
obcnyKnsaemon 3oHe:

NP METANTNHECKOM NMOKPOBHOM C/I0E......cccvvvvninnens 55

ANA APYrMX BUAOB MOKPOBHONO C/OA.....cccvvvuuereerennnns 60.

TemnepaTypa Ha MOBEPXHOCTU TEMI0BOM M30AAUMKM TPybONPOBOAOB, PACMNONONKEHHbIX 3a
npegenamm paboueir nanm obcnyXKMBaemoWm 30HbI, HE AO0/KHA NpPEeBbIWaATh TEMMepPaTypPHbIX
npeAenoB NPUMEHEHUA MaTeEPUANIOB MOKPOBHOTO €104, HO He Bbiwwe 75 °C.

6.7.2 PacyeTHylo TemnepaTypy OKpyXatowero Bo3gyxa caegyer MAPUMHMMATL AN
NOBEPXHOCTEN, PACMONOMKEHHbIX:

Ha OTKPbITOM BO3AyXe - CPEeAHIO0 MaKCMMabHYIO Hanbosiee apKoro mecaua;
B MOMELLLEHUM - B COOTBETCTBUM C 6.3.

6.7.3 Mpn HeobxoAMMOCTU OAHOBPEMEHHOrO BbIMNOAIHEHMA TpeboBaHui 6.1 - 6.5 U 6.7

NMPUHNUMaETCA b6onbllee 3HaYeHne paCHETHOVI TONWHNHbI N301AUNN.

6.8 OnpegeneHve TOAWMHbLI TENAOBOW M3ONALMM C UeNbl0 NpeaoTBpalLeHUs
KOHOEHCAUUM BAarn U3 OKPY)KaloLero Bo3gyXa Ha NMOKPOBHOM CJ/ioe TennoBoi u3onauum
o6bopygoBaHuMAa U TpybonpoBOAOB, cOoAepXKalMX BewecTBa C TemnepaTypor HUXKe
TeMnepaTypbl OKPYKaIoLLEro Bo3ayxa

[aHHbI  pacyeT cneayeT BbINOMHATL TONbKO AN M30/MPYEMbIX MOBEPXHOCTEMN,
PaCNONIOMKEHHbIX B MOMELLLEHMUMN.

PacyeTHaAa TemnepaTypa M OTHOCUTENbHaA BAAXKHOCTb BO34yXa NPUHUMAIOTCA B
COOTBETCTBUU C 3a4aHNEM Ha NPOEKTUPOBAHUNE.
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6.9 Mpun pacyeTe TONLWMHbI TENNOBOM U30/ALMKU C LENbI0 NPeaoTBPaLLEHMA KOHAEHCALUN
BJ1ar Ha BHYTPEHHUX MOBEPXHOCTAX OOBLEKTOB, TPAHCMOPTMPYIOLLMX ra3006pa3Hble BELLECTBA,
cofep)kalimMe BOAAHble Napbl WAM BOASAHbIE Mapbl M rasbl, KOTOpble MPWU PacTBOPEHMM B
CKOHAEHCUPOBABLUMXCA BOAAHbIX Mapax MOryT MpPMBECTM K 06pa3oBaHUI0 arpeccuBHbIX
NPOAYKTOB, PAaCYETHYIO TEMNEPATYPY OKPYKaloLLei cpeabl cneayeT NPUMHUMATb B COOTBETCTBUM
c6.3.

6.10 [Ona  wmM30AMpyeMbiX  MOBEPXHOCTEW C  OTPUMLATENbHbIMM  TemnepaTypamu,
PaCMONOMKEHHbIX B MOMELLEHMM, TO/LMHA TEMNNOU3O0NALMOHHOIO C/0A, ONpeseseHHasa no
ycnosuam 6.1, 6.2 fo/mKHa bbiTb NpoBepeHa no 6.8. B pesynbTaTe npuHMmaeTcs 6onbluee
3HaYeHMe TONLMHbI C/I0S.

6.11 Tennou30NALUMOHHYIO KOHCTPYKLUMIO C TEMJIOU30NALUOHHBIM CN0EM U3 OAHOPOAHOrO
maTtepuana, YCTaHOBNEHHOTO B HECKOJ/IbKO C/I0eB, NPW pacyeTax pacCMaTpuBaloT KakK
OAHOC/IONHY!IO.

PacyeT TONWMHbBI TENIOU30MALMOHHOIO C/I0A KOHCTPYKLMK, COCTOALLEeN M3 AByX M bonee
CNoeB Pa3sHOPOAHbIX MaTepuanos, cnegyetr MPOBOAUTb UCXOAA U3 TOro, YTO MEXKC/I0MHan
TemnepaTypa He MpeBbllaeT MaKCUMaAbHYO TeMNepPaTypy NPMMEHEHMA TeNOU30NALNOHHOTO
mMmaTepurana nocneayroLmx cnoes. TONWMUHY KaXKa0ro C/10A PacCYnTbIBAOT OTAE/bHO.

6.12 PacyeTHy TONLLNHY TENNOU3O0NALMOHHOTO CNIOA B KOHCTPYKLMAX TENNOBON M301ALUN
Ha OCHOBE BOJIOKHUCTbIX MAaTePUaAN0B U U34ennii (MaTos, NINUT, XOICTOB) CneayeT OKPYIAATb A0
3HAYeHUM KpaTHbIx 10 mm.

B KOHCTPYKUMAX Ha OCHOBE MUHEPANIOBATHbIX UUANHAPOB, KECTKUX AYEUCTbIX MaTepMasios,
MaTepuranoB M3 BCMNEHEHHOrO CMHTETUYECKOTO Kay4yyKa, MOMMSTUIEHA U NEHONNAcToB cneayet
NPMHUMATb BAMMKANLWYIO K PacyeTHON TONWMHY M3AENANIA MO HOPMATMBHbIM AOKYMEHTAM Ha
COOTBETCTBYHOLUME MaTepuransbl.

Ecan pacyeTHaa TO/MWMHA TEMNNOU30NALMOHHOIO C/10A HE COBMAaZaeT C HOMEHKIATYpHOM
TO/IWMHOM BbIOPaHHOro maTepuana, cneayeTr MPUHUMATbL NO AENCTBYHOLWEN HOMEHKNaType
61mKanLwyo 6onee BbICOKYH TONLWMHY TENIOM30AALNMOHHOIO MaTepurana.

[lonyckaeTcs NpuHUMaTb 6aunKalwyo 601ee HU3KYIO TONLMUHY TENIOM30NALMOHHOIO CN0A B
CNlyyasAx pacyeTa no TeMnepaType Ha NOBEPXHOCTU U30AALMM U HOPMAM MJIOTHOCTU TENI0BOrO
MOTOKA, €C/IU Pa3HULLA MEXKAY PACYETHON U HOMEHKIATYPHOM TONLLMHON He NPeBbILAET 3 MM.

6.13 MUWHUMaNbHYO TONLWMHY TENNOU30NALNOHHOIO CNOA ceayeT NPUHUMATb:

npyv M30AAUMK  LUMAMHAPAMW U3 BONOKHUCTbIX MATEPMANoB - PaBHOM MUHUMANbHOM
TO/NWMHE, NpeaycMaTpMBaeMOW TOCYAAPCTBEHHbIMM  CTaHAAPTaMW  UAM  TEXHUYECKUMU
yCNoBUAMMK;

npu n3onaunn TkaHAMMU, NONNIOTHOM CTEK/TIOBOJTIOKHUCTbIM, LUHYPaMU - 20 mm.

npun nonaunmn n3genmamm m3 BOJNIOKHUCTbIX YNJIOTHAKOWKUXCA MaTEPUNANIOB - 20 mm;
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npun N301AULUN KECTKUMU MaTeEPUanamm, nagennamm n3 BCNeHEHHbIX NOIMMEPOB - paBHOI‘;I

MWHUMANBbHOW  TO/WMHE, NpPeaycMaTpMBAEMOM TFOCYAAPCTBEHHbIMW  CTaHAAPTAMU UK

TEXHNYECKMMMU YCNOBUAMM.

6.14 MNpeaenbHas TONLWMHA TENION30NALUMOHHOIO C/10A B KOHCTPYKUMAX TENJIOBOMN N30NALUU
TpybonpoBoAoB NpuseaeHa B NPUAOKEHUN [.

Ecnun pacyeTHas TonwmHa 60nblie, 4em MoXKeT 0becneynTb B COOTBETCTBUN C MPUIONKEHNEM
[ BbIOpPaHHbIN TENNOM3ONAUMOHHBIN MaTepuasn, cnenyer NpumeHUTb 6onee 3PpPeKTUBHbLIN
TENNOM30NALMOHHBIN MaTepuan.

MpUMeHEeHNe KOHCTPYKUMM ¢ Bonblieit TONWMHOW Tenaou3oNAuMOHHOro cnos Tpebyet
TEeXHNUYECKOro 060CHOBAHMA.

6.15 TONLWNHY TENNOU30NALNOHHOTO CNOA B KOHCTPYKLMAX TEMNOBOW U30NALNN NPUBAPHON,
MypTOBOM M HecbemMHOW GAAHUEBOW apmaTypbl cneayeT NPUHUMATb PaBHOM TONLWMHe
nsonauumn Tpybonpososaa.

ToNWwMHY TENNOU30NALMOHHOTO C/I0A B CbEMHbIX TEMNOU30AALMOHHBIX KOHCTPYKLMAX
dnaHuUeBbIX coeaMHEHM U GNaHUEBOM apmaTypbl C MONOXKUTENbHON M OTPULATENbHOM
TEMMNEPATYPON TPAHCNOPTUPYEMbIX BELLECTB CaeayeT NPUHUMATb PAaBHOW TONLMHE M30NALUK
Tpybonposoaa.

6.16 [1ns noBepxHocTein ¢ TemnepaTypon Bbiwe 300 °C n HMKe muHyc 60 °C He ponyckaeTca
NPMMEHEHNE OAHOCNOMHbIX KOHCTPYKLUMIA. [py MHOTOC/NIOMHOM KOHCTPYKUMK Moc/eayoline
CNOU AO0NXKHbI NePEKPbIBATb WBbI NpeablayLLEro.

6.17 3akasHble TONWMHY U 06beM Tennou3ONALUMOHHbLIX W3AENNN U3 YNAOTHAOLWUXCA
MaTepuanoB caenyeT onpeaenatb No PeEKOMeEHAYEMOMY NPUNOKEHMUIO 1.

6.18 TonwuHy MeTananyecKnx AUCTOB, NEHT, NPUMEHAEeMbIX AAA MOKPOBHOro C/A0A, B
33aBMCMMOCTU OT HApY)KHOTO AnameTpa AN KOHPUTrypaLmm TeN0OU30NALUOHHON KOHCTPYKLMMN
cneayeTt NpMHUMATL nNo Tabauue 16.

Tabnunuya 16 - TonwmHa meTanMueckmux IMCTOB 419 NOKPOBHOrO C/10M TENN0BOI U30NAUUN

TonwmHa ancTa, MM, NPy gUaMeTpe U3oaAaumMm, Mm
MaTepuran NOKPOBHOrO C/10A cs. 1600 n
350 n meHee cB. 350 oo 600 | cB. 600 go 1600 nJocKkue
NOBEPXHOCTU

Jnctobl 7] NEeHTLI m3 0,35-0,5 0,5 0,5-0,8 0,5-0,8
HeprKaBetoLwen ctanm
Cranb TOHKO/INCTOBAA 0,35-0,8 0,5-0,8 0,5-0,8 1,0
OUMHKOBaHHaA C
HenpepbIBHbIX IMHUMA
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ToAlwMHa AncTa, MM, NPU AnameTpe U30NALUUN, MM

MaTepuran NOKPOBHOrO /oA cs. 1600 n
350 1 meHee cB. 350 go 600 | cB. 600 go 1600 naocKkue
NOBEPXHOCTH

JIncTbl M3 TOHKOAMCTOBOW 0,35-0,5 0,5-0,8 0,8 1,0
CTaAn, B TOM 4ucie ¢
NONMMEPHbIM NOKPLITUEM
JInctel  ©n3  anloMuUHMA U 0,3 0,5-0,8 0,8 1,0
ANtOMUHUEBDIX CM13aBOB
JIeHTbl M3 aNlOMUHMA W 0,25-0,3 0,3-0,8 0,8 1,0
aNtOMUHUEBBIX CN1AaBOB

6.19 B KayecTBe MOKPOBHOIO CN0A TEMJIOU3ONALUMOHHbBIX KOHCTPYKLUMIA ANMaMETPOM

nsonaumm 6onee 1600 Mm U MNAOCKUX, PACMOJIOKEHHbIX B MOMELLEHUM C HEATPECCUBHbIMU U

Cﬂa603FpECCMBHbIMM cpedamu, AOONyCKaeTca NPUMEeHATb MeTaandyeckme JNNnCTbl U NeHTbl

TonwmHoi 0,7 - 0,8 mm, a a4na TpybonpoBoaoB anameTpom nsonaumm 6onee 600 go 1600 mm -

0,6 mm.

6.20 J/IMCTbl MU NEHTbl U3 aNlOMUHUA U aIlOMUHUEBLIX CNAaBoB ToawmHon 0,25 - 0,3 mm

pPeKoMeHAyeTCs NPUMEHATb FOPPUPOBAHHBIMM.

6.21 LUTyKaTypHbIA NOKPOBHbIM CNOM TENAON30/IMPOBAHHOMW NOBEPXHOCTU, PACMONOKEHHON

B NOMELLEHNN, [OMNKEH ObITb OKNEEH TKaHbtO. TONLWMHY WTYKATYPHOrO NOKPLITUA NPU YKAaaKe

no XeCTkmm Wuanm BOJIOKHUCTbIM MaTepuMasiamM B 3aBUCUMOCTU OT AUNaMETPa U30Jnpyemoro

0b6beKTa peKoMeHAayeTca NPUHUMaTh no Tabaumue 17.

Tabnuua 17

ToNWMHA WTYKaTyPHOro NOKPLITUA, MM

Bua, n3onaumMoHHoro

Bug nsonmpyemoro ob6bekTa

matepuana (ocHogaHue) TpybonpoBoAbl HAPYKHbIM AMAMETPOM, MM
obopyaoBaHue
0o 133 Bk 159 n bonee
HecTkune nsgenma 10 15 20
BonokHucTble nsgenus 15 15-20 20-25

6.22 Ona TennoM30AALNOHHbIX KOHCTPYKUWUIA, NOABEPratoLMXCA BO3AENCTBMUIO arpeCcCMBHbIX

cpepg, cneayet NnpeaycMaTpuBaTh 3aLLUTY METANIUYECKMX MOKPBLITUA OT KOPPO3UK.

anI MCNO/ZIb30BaHNN B KayecCTBe MNMOKPOBHOro CsoAa CTtaaun TOHKO/IMCTOBOM OLI,VIHKOBaHH017I

TONWNHA UMHKOBOIoO MOKpPbITUA BbI6MpaeTCH C yyeTom CTeneHwn arpeccmBHoOro BO3LI,EI>’ICTBMH

cpeabl U NpeanonaraemMoro CPoKa Cay»Kbbl MOKPOBHOIO C/10A, HO He MeHee 20 MKM.
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Mpn NPUMEHEHUM B Ka4yecTBe MOKPOBHOIO CNOA JIMCTOB M NEHT U3 aNlOMUHUA U
aNIOMMHUNEBBIX CNAABOB U TENIOU30JALUMOHHOIO C/0SA B CTa/IbHOM HEOKPALLUEHHOM CeTKe Uau
npuM YCTPOMCTBE KapKkaca cneayeT MpPeaycmaTpmBaTb YCTAHOBKY MOA MOKPOBHbLIA CAOM
NPOKNAAKN U3 PYNOHHOrO MaTepuana MAM OKPACKy MOKPOBHOrO CNOA WM3HYTPU OUTYMHbIM
NaKkom.

6.23 MoA NOKPOBHbIN CNON U3 HEMETA/IZIMYECKMUX MATEPUasioB B NOMELLEHUAX XPAHEHUA U
nepepaboTKM NULLEBbIX NPOAYKTOB CaeAyeT NpefycMaTpMBaTb YCTAHOBKY CETKM CTasibHOW U3
NPOBOJIOKM ANAMETPOM He MeHee 1 MM ¢ AYelikamu pasmepom He 6onee 12x12 mm.

6.24 KOHCTPYKUMA TENNOBOM M30NALUMM AONXKHA UCKAOYaTb ee gedpopmaumio U CnonsaHue
TENNOM30NALMOHHOIO CNOSA B Mpouecce 3Kcnayataumu. B coctaBe Tenjiom3oNALMOHHbIX
KOHCTPYKUM obopyaoBaHMA M TpybonpoBOoAOB credyeT npeaycMaTpuMBaTb OMOPHbIe
31EeMEHTbl U pasrpyalline yCcTPoMcTBa, obecneymBaloliMe MeXaHUYeCKyl MPOYHOCTb M
3KCN/yaTaLMOHHYH HafEeKHOCTb KOHCTPYKLMIA.

Ha BepTMKanbHbIX y4yacTKax TpybonpoBogoB M 060pyAOBaHMA OMOPHbIE KOHCTPYKLMM
cnepyet npeaycmaTpmBaTb Yepes Kaxaple 3 - 4 m Mo BbicoTe.

6.25 B KOHCTPYKUMAX TennoBoh u3onaumm obopyaoBaHua U TpybonpoBodoB C
OTPULATENbHLIMM  TeMnepaTypamu BelecTB He c/leayeT MNPUMEHATb  MeTaindyeckue
KpenexHble AeTann, NpPoOXo4AlMe 4Yepe3 BCHO TONLWMHY TENnNOM30MALUMOHHOIO  C/OoA.
KpenexHble petanm WAM  WUX  YacTM cneayeT npeaycmaTpuBaTb M3 MaTepuanoB C

TennonpoBoAHOCTbIO He 6onee 0,23 Bt/(m - °C).

[lepeBsiHHble  KpenesHble AeTanu [AO0/MKHbl  6biTb  06paboTaHbl  AHTUNUPEHOM U
aHTUCENTUYECKMM COCTAaBOM.

dNemMeHTbl KpenjeHus, W3roTOB/IEHHble W3 YrN1epoaAUCTON CTanu, LOOKHbI  UMETb
aHTUKOPPO3UIMHOE MOKpPbITUE.

6.26 PasmelweHMe KpenexKHblX AeTafell Ha M30/JUPYEMbIX MNOBEPXHOCTAX creayet
NPUHUMaTb B COOTBEeTCTBMU € TOCT 17314.

6.27 [etanu, npegycmaTpuMBaemble ANA KPenaeHusa Tenaou3onsUMOHHOM KOHCTPYKLMKM Ha
NOBEPXHOCTU C OTpuUATE/IbHbIMW TemnepaTypamu, LOOJ/IKHbl MMETb aHTUKOPPO3UOHHOE
NMOKpPbITUE UNU U3rOTAaBANBATLCA U3 KOPPO3MOHHO-CTOMKMUX MaTEPUAOB.

KpenexHble pgeTanu, conpuKkacalowmecs C M30/IMPYEeMOM MOBEPXHOCTblO, cneayet
npeaycmMaTpusaTh:

ANA NOBEPXHOCTEN ¢ TemnepaTypon oT muHyc 40 ao 400 °C - 13 yrnepoancTon ctanu;

ONA NoBepxHocTen ¢ TemnepaTtypoit Bbiwe 400 n HUKe muHyc 40 °C - U3 TOro e maTepuana,
4YTO M N30AUpPYyeman NOBEPXHOCTb.

dnemeHTbl KpenneHna tTenaons3onAaumMoHHOro M NOKPOBHOrNo cnoeB Ten/10U301AUNOHHDbIX

KOHCTPYKUMIN obopynoBaHUA M TpybonpoBOAOB, PaCMO/IOXNEHHbIX HAa OTKPbITOM BO3AyXe B
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palioHax C pacyeTHOM TemMMepaTypoi OKpyKatlowiero Bosgyxa HuxKe muHyc 40 °C, cneayet
NPUMEHSATb U3 NErMPOBAHHOM CTaIM AN aIIOMUHUSA.

6.28 KOHCTPYKLMA NOKPOBHOIO C/10A TEMJIOBOM U30AALUN AONKHA AONYCKAaTb BO3MOXKHOCTb
KOMMEHcaunm TemnepaTypHbiX aedopmaumini n3onmpyemoro obbekta M Tenaou3oaLMOHHON
KOHCTPYKLUMK.

TemnepaTypHble LWBblI B 3aLLMTHbIX MOKPbITUAX FOPU3OHTA/IbHLIX TpybonpoBogoB cnepyet
npeAycmMaTpuBaTb Y KOMMEHCAaTOPOB, OMOP M NMOBOPOTOB, @ HAa BEPTUKA/bHbIX TPybonpoBoaax -
B MECTax YCTaHOBKM ONMOPHbIX KOHCTPYKLNIA.

an N301AULUN HKECTKNUMU d)OpMOBaHHbIMM n3genmamm cneagyet npeaycmatpmnuBatb BCTAaBKU
M3 BONNIOKHUCTbIX MaTepPHNaioB B MeCTax yCTpOl‘aCTBa TEMNEPATYPHbLIX LUBOB.

6.29 Bblbop MaTepuana ANA MNOKPOBHOTO CNOA  TEMNOU3ONALMOHHBIX KOHCTPYKUMIA
obopyaoBaHMa M TpybonpoBOAOB, PACMONOMKEHHbIX HA OTKPbITOM BO34yxe B pPalioOHax C
pacyeTHOW TeMNePaTypor OKpyrKatowero Bo3ayxa muHyc 40 °C 1 HUXKe, cnesyeT Npou3BOAMUTb
C YyyeToM TemnepaTypHbIX MNpPeaenoB MPUMEHEHUA MaTepuanos Mo  AeNCTBYHOLMUM
HOPMATUBHbIM LOKYMEHTAM.

6.30. KOHCTpYKUMA KpenaeHus MOKPOBHOro C/A0fA TenaoBOM M30AAUMM 0O60pYyAOBaHMA U
TpybonpoBoAoOB C OTPULATENbHbIMM  TEeMMepaTypaMn BELWLeCTB AO0/KHA  WUCKAK4YaTb
BO3MOHOCTb NOBPEXKAEHMNA MAPOU30NALMOHHOIO C/1I0A B NPOLECCe SKCNAyaTaumu.

6.31 Ona obopygoBaHuAa M TpybonpoBOAOB C OTpULIATENbHbIMKM TemnepaTypamu npu
NPMMEHEHUM NAPOM30AALMOHHOIO C/I0A U3 PYNOHHbIX MaTepranoB 6e3 CN/OWHOMW HaKNENKK
cneayet npeaycMaTpuBaTb repMeTM3aumto LWBOB NAapoOmn30AALMOHHOIO C0A; NPU TemnepaTtype
M30/IMPYEMOM MOBEPXHOCTM HMKe MuMHyc 60 °C cnegyeT TakXe npegycmaTpuBaTb
repMeTM3aumio LBOB MOKPOBHOIMO C/NOSA TFEepMETUMKaMMU MAW NAEHOYHbIMU  KAeawmMmMuca
maTepuanamu.

6.32 [lnAa 6eckaHanbHOW NPOKNaAKM TpybonpoBOAOB TEM/OBbIX CETEM B CyXMX TPyHTax
BO3MOHO NPUMEHEHUE N30NALNN U3 LITYYHbIX GOPMOBAHHbIX U34ENNIM (CKOPAYNbI, CEFMEHTbI)
M3 NeHonoanypeTaHa WaM noaumepbeToHa C BOAOHEMNPOHULAEMbIM NMOKPOBHbLIM CA0EM, NPU
3TOM  TEennoM30NALUMOHHbIE  U34eNuMA  cnedyeT  yKNaapiBaTb Ha  BOAOCTOMKMX U
TEMNEepPaTyPOCTOMKMX MACTUKAX UK KNesX.

Ipunoxenne A
(o0s13aTeIbHOE)

I'Iepequb HOPMATUBHbIX AOKYMEHTOB, HAa KOTOpPbleé UMEIOTCA CCbI/ZIKU B TEKCTE

CMn 60.13330.2012 «CHu1M 41-01-2003 OTONAEHWNE, BEHTUNALMA U KOHANLMOHUPOBAHUE»

CM 124.13330.2012 «CHwuI 41-02-2003 TensoBble ceTu»

[OCT P 52246-2004 MpoKaT IMCTOBOM ropAYEOLMHKOBAHHbIN. TEXHUYECKNE YCNOBUA

FOCT 618-73* ®onbra antoMMHUEBaA ANA TEXHUYECKUX Lenen. TexHUYecKkune ycnoBus
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FOCT 4640-93 Bata muHepanbHasa. TexHUYeCKne ycnosusa

FOCT 9438-85 MneHKa NoAnBUHUNBYTUPanbHan Kneawan. TEXHUYECKUE YCN0BUA
OCT 10296-79 N30n. TexHUnYeckue ycnosus

FOCT 10354-82 MNneHKa NoNM3TUNEHOBaA. TEXHUYECKME YCN0BUA

FOCT 10923-93* Pybepounsa,. TexHu4YecKkne ycnosus

FOCT 14918-80* CTa/ib TOHKO/IMCTOBAA OLMHKOBAHHAA C HEMPEPbIBHbIX IMHUIN. TexHn4Yeckune

ycnosusa

FOCT 17314-81 YcTpoicTBa ANA KpPenieHWa TennoBOW M301AUMKU CTalbHbIX COCYAO0B U

annapaTtoB. KOHCTpYKUMA 1 pa3mepbl. TexHuYeckne TpeboBaHus
FOCT 25100-95 MpyHTbI. Knaccudumkaums
[OCT 25951-83 lNneHKa NoAU3TUNEHOBAA TepMOYyCaA0o4HaA. TeXHNYeCcKmne ycnosusa

FOCT 30244-94 MaTepunanbl WU WU3AenUa CcTpouTesibHble. MeToapl WUCMbITaHUA  Ha

BO3ropaemocTb (roptoyecTb)

FOCT 30732-2006 Tpybbl M ¢acoHHble U3AeNUA CTasibHble C TEMJIOBOW W30AAUMEN U3

neHonoanypeTaHa C 3aLI.|,VITHOl\;I 060104KOI. TEXHMYECKME ycnosua

FOCT 31309-2005 MaTepuanbl CTPOUTE/IbHbIE TENNON30ALUUOHHbIE HA OCHOBE MUHEPA/bHbIX

BOJIOKOH. O6IJ.I,VIE TeXHN4YeCKne ycnosumd

Ipunoxenune b
(cpaBoYHOe)

PacueTHble TeXHUUYECKUE XapaKTEPUCTUKN TeN/I0U30TALMOHHDbIX MaTepuanos u usgennii

Tabnuua b.1

TennonpoBogHOCTb
TENAON30NALMOHHOIO
Cpeansn MmaTepmana B KOHCTPYKLUM :
.° emnepartypa
M NAOTHOCTb B My BT/(M - °C) pna P ypv Mpynna
atepwan, usgenue v npUMeEHeHNHN,
P A KOHCTPYKLMUH, noBepxHocTen ¢ P . roproyecTu
K/ TemnepaTypoit, °C C
19m
20 v BblWwe
HUXe
Martbl MMHepanoBaTHble 90 0,041 +0,00022t,,| 0,041 - | Ot mmHyc 180 | Heroptoune
NPOLNBHbIE 0,032 £0 450 gna
MaToB, Ha
100 0,045 +0,00021t,,| 0,044 - TKaHM, ceTke,

WWW.CULMAN.RU



normacs://normacs.ru/2EL?dob=41244.000012&dol=41303.464421
normacs://normacs.ru/53I?dob=41244.000012&dol=41303.464421
normacs://normacs.ru/2FU?dob=41244.000012&dol=41303.464421
normacs://normacs.ru/601?dob=41244.000012&dol=41303.464421
normacs://normacs.ru/2FV?dob=41244.000012&dol=41303.464421
normacs://normacs.ru/2R1?dob=41244.000012&dol=41303.464421
normacs://normacs.ru/63D?dob=41244.000012&dol=41303.464421
normacs://normacs.ru/23L?dob=41244.000012&dol=41303.464421
normacs://normacs.ru/649?dob=41244.000012&dol=41303.464421
normacs://normacs.ru/1V7?dob=41244.000012&dol=41303.464421
normacs://normacs.ru/V0DE?dob=41244.000012&dol=41303.464421
normacs://normacs.ru/ULEO?dob=41244.000012&dol=41303.464421

MnnTel
TEeNA0M30ALUNOHHbIE n3
MUHepasibHOM BaTbl

Ha CUHTETUYECKOM
CBA3yOWEM

MonyumuanHapbl n
UMANHAPDI

MWUHEpPaAoBaTHbIE

MaTbl 7] BaTa n3
CynepTOHKOro
6a3anbTOBOro BO/IOKHA 6e3

cBA3ywouwero

LWHYp TEnAOU30AALMOHHbI
M3 MUHEepanbHOM BaTbl

LLHyp acbecToBbIl

Martbl ns3 CTEKNAHHOTIO

WwTane/sibHOro BOJIOKHA Ha

CMHTETUYECKOM CBA3YyHOLWLEM

125

65

95

120

180

50

80

100

150

200

80

200

100 - 160

50

70

0,049 + 0,0002t,,

0,04 + 0,00029t,,

0,043 + 0,00022t,,

0,044 + 0,00021t,,

0,052 + 0,0002t,,

0,04 + 0,00003t,,

0,044 + 0,00022t,,

0,049 + 0,00021t,,

0,05 + 0,0002t,,

0,053 + 0,00019t,,

0,032 + 0,00019t,,

0,056 + 0,00019t,,

0,093 + 0,00019t,,

0,04 + 0,0003t,,

0,042 + 0,00028t,,
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0,035

0,048 -
0,037

0,039 -
0,03

0,042 -
0,031

0,043 -
0,032

0,051 -
0,038

0,039 -
0,029

0,043 -
0,032

0,048 -
0,036

0,049 -
0,035

0,052 -
0,038

0,031 -
0,24

0,055 -
0,04

0,039 -
0,029

0,041 -
0,03

X0ACTe U3
CTEK/IOBO/IOKHA;
£0 700 - Ha
METaN/INYECKoM
ceTke

OT muHyc 60 go
400

OT muHyc 180
no 400

OT mnHyc 180
no 400

OT mnHyc 180
no 600

OT mnHyc 180
no 600

0120 po 220

OT mnHyc 60 go
180

To ke

»

»

»

Hr-r

r

Heroptoumne




MarTbl npownBHbIE ns3
CTEKNAHHOIO WTanesnbHOro
BOJIOKHA Ha CUHTETUYECKOM

CBA3yIOLLEM

MarTbl 7] BaTa n3
CYNepTOHKOro CTEKASAHHOTO

BOJIOKHa 6e3 cBA3youwero

TennonsonAuNOHHbIE
n3genna n3 neHocTekna

ApmoneHob6eToH

Mecok NepANTOBbIN,

BCMYYEHHbIN, MENKUN

TennounsonAuMoHHbIe
nsgenms u3
neHonoancT1pona

Tennon3onAuMOHHbIe
usgenus u3
neHonoanypeTaHa

MeHononMmepmuHepan

TennounsonaunoHHbIe
usgenna u3 BCTNEHEHHOTo
Kay4yyKa

50

70

130

200 - 300

110

150

225

30

50

100

40

50

70

200 - 250

60 - 80

0,04 + 0,0002t,,

0,033 + 0,00014t,,

0,05 + 0,0002t,,

0,055 + 0,0002t,,

0,052 +0,00012t,,

0,055 +0,00012¢t,,

0,058 + 0,00012t,,

0,033 + 0,00018t,,

0,036 + 0,00018t,,

0,041 + 0,00018t,,

0,030 + 0,00015t,,

0,032 + 0,00015t,,

0,037 + 0,00015t,,

0,047 + 0,0002t,,

0,034 + 0,0002t,,

WWW.CULMAN.RU

0,037 -
0,03

0,032 -
0,024

0,05 -
0,038

0,055

0,051 -
0,038

0,054 -
0,04

0,057 -
0,042

0,032 -
0,024

0,035 -
0,026

0,04 -
0,03

0,029 -
0,024

0,031 -
0,025

0,036 -
0,027

0,047

0,033

OT mnHyc 60 go
300

OT mnHyc 180
4o 400

OT muHyc 150
0o 350

OT mnHyc 60 go
300

OT mnHyc 180
no 875

OT mnHyc 180
no 70

OT munHyc 180
0o 130

OT mnHyc 60 go
150

OT munHyc 60 go
125

Heroptouune

To xe

»

»

»

r3-ra

r2-ra

r

r-r3




TennonsonaymoHHble 50 0,035 +0,00018t,,| 0,033 |OT munHyc 70 go r3-ra
usgenua u3 70
neHono/nsTMNeHa

NMpumeyaHua
1 CpegHAasa TemnepaTypa Tenaons3onaumoHHoro cnos, °C:

tm = (t; + 40)/2 - Ha OTKpbITOM BO3AyXe B /JieTHee BPeMs, B MOMELLEHWUM, B KaHanax, TOHHensXx,
TeXHUYECKUX NoANO0/bAX, Ha YepAaKax U B NoABanax 34aHuii;

t,, = ts/2 - Ha OTKPLITOM BO34yXe, BO34yxe B 3uMHee Bpems, rae t, - Temnepartypa cpesbl BHYTpU
nsonunpyemoro obopyaosaHua (Tpybonposoaa).

2 bonblwee 3HavyeHMe pacyeTHON TenJaoNpPOBOAHOCTM TENNOM3ONALUMOHHOIO MaTepuana B
KOHCTPYKUMX A/ noBepxHocTen c Temnepatypoirt 19 °C M HUXKE OTHOCMTCA K TemnepaTtype
N30/1MpyemMoi NoBepXHOCTN oT MUHYC 60 ao 19 °C, meHbluUee - K TemnepaType MUHyc 61 °C n HuxKe.

IIpunoxenune B
(pexoMeHayemMoe)

MerToabl pacueTa Ten0Boi usonaumm o6opyaosaHus u Tpy6onposoaos

B.1 PacuyeTHble ¢opmynbl CTauMOHaApPHOM TenaonepegayM B TEeNJOU30/ALMUOHHDIX
KOHCTPYKLMAX

MoBepXHOCTHaA NJIOTHOCTb TEMN/I0OBOrO NOTOKA Yepe3 NA0CKME NOBEPXHOCTU PAacCYUTbIBAETCA
no ¢opmynam:

OLI,HOCI'IO% HaA NZ1I0CKaA CTeHKa

fr= b .
Bt Bg+ B +5, (B.1)
MHOFOCNOHaA NIOCKas CTEHKa U3 17 CI0eB
P
R+ B+ R+ R
il (B.2)

JInHeltHaa nNAOTHOCTb TEMAOBOrO MOTOKa 4Yepe3  UMAUHAPUYECKME MNOBEPXHOCTU
paccynTbiBaeTCca No GpopmMmynam:

OZHOC/NIONHAA UMAMHAPUYECKAA CTEHKA

L~k :
Ra+ Ry +RL+R] (B.3)

MHOFOC/0MHasA unanHgpunyeckaa CteHkKa U3 n Caoes

gr=
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b _,
Rt Rt LR4RS

gr=

(B.4)

rae gr - NOBEPXHOCTHAA NJIOTHOCTb TEM/IOBOTO MNOTOKA Yepes MIOCKYH0 TeNON30NALNOHHYHO
KOHCTPYKLMI0, BT/M?;

ts - Temnepatypa cpeapbl BHyTPU n3onnpyemoro obbvekTa, °C;
t, - TemnepaTtypa oKpy:Katowen cpeabl, °C;

Ren - COMPOTUB/EHWE TEMNOOTAAYE Ha BHYTPEHHEN MOBEPXHOCTU CTEHKU W30/MPYEMOrO
o6bekTa, m>-°C/BT;

R, - TO 3Ke, Ha HaPY)KHOM MOBEPXHOCTM TennoM30AALMM, M - °C/BT;
2 o
Rer - TEpMUYECKOE COMPOTUBAEHNE CTEHKM M301Mpyemoro obbekTa, m” - °C/BT;

2 o
R,s - TO 3Ke, NJ10CKoro ciosa nsonaumm, m* - °C/BT;

il - NMOJIHOE TEPMUYECKOE COMPOTUBJIEHNE N-CIONHOM NJIOCKOM M301ALUMK;
R - TepMUYECKOE CONPOTUBJIEHME j-TO CNOA, m? - °C/BrT;

g, - NMHEeHas NJIOTHOCTb TEMN/I0BOro MOTOKa Yepes LUUANHAPUYECKYIO TEMNOU30NALMUOHHYIO
KOHCTPYKUMIO, BT/Mm;

L
Rz nuneiinoe TEpMMYECKOe  COMPOTUB/IEHME  TemnjooTAade  BHYTPEHHEW  CTeHKU
nsonunpyemoro obvekra, m-°C/BT;

I
£ 10 e, Hapy»KHOM usonauum, m - °C/BT;

L

£z - nuneiinoe TEPMUYECKOE COMNPOTMBAEHME UNANHOPUYECKON CTEHKM W30/MPYEMOrO
obbekra, m - °C/BT;

R

- TO e, UMANHAPUYECKoro cnos usonaumum, m - °C/BT;

®

PR

iml - NOJIHOE NMHENHOE TEePMMUYECKOE COMPOTUB/IEHUE N-CAOMHON LUWMAMHOPUYECKOM
nsonaumu;

L
L. NMHENHOEe TePMMYECKOE COMNPOTUBAEHME i-ro cios, m - °C/BT.

B ypaBHeHuax (B.1) - (B.4) conpoTMBAEHUA TEeN00TAAYEe U TEPMUYECKUE COMPOTUBAEHUSA
CTEHOK onpeaenalTca no popmynam:
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Bp=— Rym— B = By =0 R=—,
Cie Oy Oy Cer o (B.5)
Tl g Ty Oty 2Ty y (B.6)
REI= ! ']ﬂdi._-r; R}F:L.]n ‘{#;

rOe Oy, Oy - KO3OOUUMEHTBI TENNOOTAAYN BHYTPEHHEN NOBEPXHOCTU CTEHKM U30IMPYEMOTO
06bEKTA U HAPYHKHOI NOBEPXHOCTU M3oAALMM, BT/(M? - °C);

Acry Aus, Aj - KO3GOMUMEHTbI TenaonpoBOAHOCTM COOTBETCTBEHHO MaTepuana CTEHKM
N30/IMpPyemoro obbekTa OAHOCNOMHOM M30ALUK, U30NALUUN i-TO CNOA N-CIONHOW M30AALNM,
Bt/(m - °C);

Ocr, Ous, O - TONWMHA COOTBETCTBEHHO CTEHKM M30/1Mpyemoro ob6bekta, OAHOC/NOMHOM
N30NALMM i-TO CNOA N-CIOMHOMN U30AALMUK, M;

T T
U , dy - BHYTPEHHMUW U HAPYKHbIN ANAMETPbI CTEHKM U30/IMPYEMOTo 06beKTa, M;
dr ~
® - HAPY)KHbIM AMaMeTpP U30NALNKN, M;
d'y, d's, - HAPYXKHbBIA N BHYTPEHHWUIA ANAMETPbI i-r0 CNOA N-CNOMHOM U30AALNK, M.

PacnpeneneHune TemnepaTtyp B MHOTOC/IOHOM n3onaunun pacciymnTbiBaeTca no d)opmyna:v\:

TemnepaTypbl Ha BHYTPEHHEW M HaPYXHOW NOBEPXHOCTAX CTEHKU U30AMPYEMOro 0b6beKTa
NAOCKON popMbi:

2=t —gpRy by = tm— 4Ry (B.8)

H
TemnepaTypa ‘1 Ha Hapy»HOV NOBEPXHOCTU NEPBOFO C0A U3ONALMM, Ha FPaHNLIE NEPBOTO W
BTOPOro C/0eB

H T .
i =4 —gpky; (B.9)
W fanee, Ha4YMHaA Co BTOPOro CNoA, Ha rpaHmnuax (i - 1)-ro v i-ro cnoes
H _ L H .
& =4y~ drf; (B.10)
TemnepaTypa Ha HapyXXHOM NOBEPXHOCTY i-CI0A N-CIOMHOMN CTEHKM:

g =ty tark (B.11)

PacnpegeneHve Temnepatyp B  UWIUHAPUYECKMX  MHOTFOCNOMHbLIX  M30NSALMOHHbIX
KOHCTPYKLMAX paccunTbiBaeTca no ¢popmyiam:
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3=, —q,RL £ =i —a RS (B.12)

5=t —a R (B.13)
i =ty — 4 R (B.14)
§ =t —q R (B.15)

3HaYeHMss NOBEPXHOCTHOM W JINHEMHOW NAOTHOCTU TENAOBbIX MOTOKOB, BXOAALWMX B
dopmynbl (B.8) - (B.15), onpeaenatorca no (B.1) - (B.4), a TepMmuyecKkme conpoTmnsieHms - no (B.5)
- (B.2).

Mpu pacyeTe MHOrOC/IOMHbIX KOHCTPYKuuit no dopmynam (B.2), (B.4) HeobxoaMmo 3HaTb

KO3hOULMEHTbI TEeNNONPOBOAHOCTU M3ONAUMOHHBLIX C/loeB. [MOCKONbKY OHM 3aBUCAT OT
TemnepaTypbl [AO0/KHbl ObiTb  W3BECTHbl CPeAHWEe TemnepaTypbl KaxKAoro cfioda, Ans
onpeaeneHns KoTopbix HEOBX0AMMO 3HaTb TemnepaTypbl Ha rpaHMuax cnoes. [ns ux pacyeTa
MCMNONb3yeTca MeToA MOC/NeA0BaTeNbHbIX MPUBANNKEHUI, NpeaycMaTpUBalOLWMIA NpoBeaeHMe
HECKO/IbKMX PacyeTHbIX onepauui.

Ha nepsBom 3Tane A4na BCEX CNOEB CPeAHAA TemnepaTypa M30AsSUMU NPUHUMAETCA PAaBHOM
nosiycymme TemnepaTyp BHYTPEHHEW UM HapyKHOW cpedbl, Npu 3TON TemnepaType
onpeaenseTca Ten/JONPOBOAHOCTb BCEX TEMAOM30MALUMOHHBLIX cnoeB. 3atem, no (2), (4)
onpeaensalT 3HayYeHus qr MamM q; u no (B.8) - (B.11) gnsa nnocko u no (B.12) - (B.15)
UMIMHOPUYECKOM CTEHOK pPacCyMTbiBalOT TeMnepaTypbl Ha rpaHMUax C/l0eB W cpepHue
TemnepaTypbl KaXK4oro c/os.

Ha BTOpOom 3Tane no HaMAeHHbIM Ha NepBOM 3Tane CpeaHUM TemnepaTypam CNoeB BHOBb
onpeaenAtT TeNJIONPOBOAHOCTb BCEX C/10€B, 3aTEM HAaXOAAT NJIOTHOCTU NOTOKOB Ten/a U CHOBA
PaccYnTbIBAlOT MOCNOMHbIE TEMNepaTypbl, U TaK Aanee A0 TpebyemMoW TOYHOCTU pacyeTa.
Hanpumep, A0 Tex nop, MoKa MOcC/nOMHble Temnepatypbl Ha k-m u (k - 1)-m ware 6yayT
oT/IMYaTbcA He Hbonee yem Ha 5 %. B npakTMyeckux pacyetax oA 3TOM uenm Heobxoammo
nposeneHune He 6bonee 3 - 4 pacyeTHbIX onepaLymi.

B.2 Pacuet TennoBoi usonauum o6opyaosaHua un Tpybonposogos

B npaKktnueckux pacuyeTtax TENA0BOM n3onAaunmn npuHMMaeTca pAang ,CI,OI'IyLLI,eHMl\;i,
no3BONIAOWNX NCNONb30BaTb YNPOLWEHHbIE PaCYETHbIE d)OpMynbl.

COI'IpOTMBI'IeHMe TENNOOTAQYE OT BHyTpeHHeIZ cpegbl K BHyTpeHHeVI NOBEPXHOCTU CTEHKU
n3onnpyemoro ob6beKTa Aana XMakmx 1 I'a3006pa3HbIX cpeq ABnAaeTca npeHe6pe>K|/|M0 Masibim B
CpaBHEHUN C TEPMUYECKMM CONMPOTUBAEHNEM TENNTOU3ONAUNOHHOIO C/0A U B MPAKTUYECKUX
pacyeTax MOXET HeE Y4NUTbIBATbCA.

TennonpoBoAHOCTbL  CTEHOK  M30auMpyemoro  obopyaosaHua U Tpybonposoaos,
M3rOTOB/IEHHbIX M3 MeTanfia, B AeCATKM pa3 MpesblllaeT TenAonpPoBOAHOCTb W30AALMUM,
NO3TOMY TEPMMYECKMM COMPOTUBNEHUEM CTEHKWU TAKMKE MOXKHO NpeHebpeyb 6e3 3ameTHOoro
CHWXKEHMA TOYHOCTM pacyeTa.
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C yYeTom YyKasaHHbIX AONYLWEHUI B NPAKTUYECKMX pacyeTax ANa onpeneneHus TensoBoro

MOTOKa 4epe3 W30/AMPOBaHHble CTeHKM TpybonpoBOAoB M 060PYAOBAaHMA WCMOJb3YHOTCA

cnepyowme popmynbl:

ANA NIOCKMX NOBEPXHOCTEN U LMAMHAPUYECKUX AMameTpom bonee 2 m

G-
Srp=— — -

2 R+E,

iml
ans TpybonpoBoaoB ANAMETPOM MeHee 2 M

_ (G- K
;= — -

> RF+RS

il

rae K - KoapPUUMEHT [ONONHUTENbHbIX NOTEPb, YYUTHIBAIOLLMIA

TenaonposodHblie BKAKYEHUA B TENNOU3ONAUNOHHLIX KOHCTPYKUUAX,

HaZIMYMEM B HUX KpenesKHbIX getanei n onop (tabnavua B.1).

(B.16)

(B.17)

TennonoTepn 4epes

O6yCJ'IOBJ'IeHHbIX

Tabnunuya B.1-3HaueHua KoapPpuuMeHTa AONONAHUTENbHBIX NOTEPb ANA Tpy6onpoBoaos

Tun nsonnpyemoro obbekTa

KoaddunumeHT K

TpybonpoBoabl Ha OTKPbITOM BO34yXe, B HEMPOXOAHbIX KaHanax, TOHHENAX u

NoMeLLEeHUsX:

a) cTaNbHble HA NOABUMKHbIX ONOpPaX, YCNOBHbIM NMPOXOA40M, MM:
no 150
150 u 6onee

6) cTanbHble Ha NOABECHbIX ONopax

B) HEMETaN/IMYeCcKMe Ha NOABUMKHbIX MU MOABECHbIX ONopax

Tpy6onpoeoapbl 6eckaHanbHOW NPOKNAAKM

1,2
1,15
1,05

1,7

1,15

Tepmunyeckoe conpoTmBaeHNe CNoeB TEeNnoBOM n3onAaumMmnm n conpotuBineHue BHeLHeMn

Tennootaade B (B.16), (B.17) onpegensetca no ¢opmynam (B.5),

(B.6), B KOTOpbIX

TENNONPOBOAHOCTb U30NALUU NPUHUMAETCA NO NPUIOKEHUIO b, a K03¢¢VILI,I/IGHT TENNOOTAAYU

Ha NOBEPXHOCTM M30AAUNK - No Tabanue B.2.

Tabnuua B.2-3HauyeHna KoapdpuumeHTa TennooTgaum o, B1'/(M2 - °C)

M30n1poBaHHbIN 06bEKT B 3aKpbITOM NOMeELL,EHUM

WWW.CULMAN.RU

Ha oTKpbITOM
BO34yxe npu
CKopoCTY BeTpa®,
m/c




MOKpPbITUA C HU3KMUM MOKpbITUA C BBICOKUM
KOQd)d)VILI,VIeHTlOM KOSd)d)VILI,VIeHTZOM 5 10 15
N31y4yeHuna n3ny4deHusa

[opun3oHTaNbHbIE 7 10 20 26 35
TpybonpoBoapl
BepTuKanbHble 8 12 26 35 52
TpybonpoBoapl,
obopynoBaHue, naockas
CTEeHKa

1 K HUM OTHOCATCA NOKPBITUA U3 OLMHKOBAHHOM CTasn, IMCTOB aNIOMUHMEBbIX CMIABOB U aIlOMUHUSA
C OKCUMAHOW NNEHKOMN.

2 K HUM OTHOCATCA LUTYKAaTypKM, acbecTOLLEMEHTHbIE MOKPbITUA, CTEKNOMAACTUKM, Pas/MyHble

OKpPacKu (Kpome Kpacku ¢ aNtoMMHUEBOM Nyapoii).

* MNpu OTCYTCTBUM CBEAEHUI O CKOPOCTM BETPA MPUHUMAIOT 3HAYEHWA, COOTBETCTBYIOLLME CKOPOCTH
10 m/c.

Mpu pacyeTe TENNOBOM U301ALUN OBBEKTOB, PACNONOXKEHHbIX MO 3eMNEN, YYUTbIBAETCA UX
TEnA0BOE B3aMMOAENCTBME C MAaCCMBOM OKPYXKalOLLEro rpyHTa.

MNOTHOCTb TENNOBOrO NOTOKAa 4Yepe3 Ten/IOM30NALMOHHbIE KOHCTPYKLWW, TpaHu4yalime ¢
rPyHTOM, onpegensetca no ¢opmynam (B.1) - (B.4), B KOTOPbIX TEPMUYECKME COMPOTUBNEHUA

L
BHeLLHeMN TennooTgaye Ry u R.H: 3aMEHAIOTCA TEPMUYECKMM CONPOTUBNIEHNEM TPYHTA.

B obuem cnyyae Tepmumyeckoe COMPOTUBAEHUE TPYHTa 3aBUCUT OT KOHUrypauum u
PacnosioXKeHUs U30/IMPYEMOro ObObeKTa B MacCcMBe TpPyHTa, €ro TemnepaTypbl W
TENNONPOBOAHOCTK, UYTO BAMAET Ha pacnpeaeneHne Temnepatyp M TenaoBbiX MOTOKOB B
TENN0M301ALMOHHOM CNoe.

B MHXeHepHbIX pacyeTax NPUHUMaeTcs gonylieHre o6 oAHOMEPHOCTM TemnepaTypHOro
nosA B TENI0M30MALMOHHOM CN0€, YTO NO3BOSAET C AOCTAaTOYHOM ANA MPaAKTUKM TOYHOCTbIO
ncnonb3oBaTb ¢dopmysnbl (B.5) - (B.7) Ans pacyeTa TEPMUYECKOrO COMPOTUB/IEHUA MIOCKUX U
LUUANHAPUYECKUX TENNOU30NALUNOHHBIX KOHCTPYKLMIM NOA3EMHbIX 06 bEKTOB.

B.2.1 Pacvem monwuHbl menaoeoli U3oaayuu rno HOPMUPOBAHHOU NAOMHOCMU Mena08020
nomoka

PacueTt TONLWMHbI TENNOBOM n3onaumn no HOpMMpOBaHHOVI NJOTHOCTM TENZ1OBOIrO NOTOKA -

H
dr. 9z ANA 04HOCNONHbIX KOHCTPYKLNI BbINOAHAETCA MO cieayowmm popmynam.

[N NNOCKUX U UMANHAPUYECKUX NMOBEPXHOCTEN C AMameTpom 2 M 1 H6onee ncnonb3yertcs
dopmyna
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&

e = %[mﬁn—ﬁ—&};

dp

I
Tabnunua B.3 - OpueHTUPOBOYHbIE 3HAYEHMUS £ , M- °C/BT

(B.18)

BHyTpW nomelueHui
[na nosepxHocTem ¢ [na nosBepxHocTew ¢ Ha OTKpbITOM BO3ayxe
YCN0BHbI MaJibiM KO3pPULMEHTOM | BbICOKMM KO3 PULMEeHTOM
Avametp Tpy6bl, n3nyvyeHusa n3nyvyeHuna
MM
npu TemnepaType TennoHocuTens, °C
100 300 500 100 300 500 100 300 500

32 0,50 0,35 0,30 0,33 0,22 0,17 0,12 0,09 0,07

40 0,45 0,30 0,25 0,29 0,20 0,15 0,10 0,07 0,05

50 0,40 0,25 0,20 0,25 0,17 0,13 0,09 0,06 0,04
100 0,25 0,19 0,15 0,15 0,11 0,10 0,07 0,05 0,04
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

NMpumeyaHua
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BHYTpM nomeweHnmn

[na nosepxHocTewn ¢ [na nosBepxHocTew ¢ Ha OTKpbITOM BO34yXe
YcnosHbli MasibiM KO3pPULMEHTOM | BbICOKMM KO3 PULMEHTOM
Anametp Tpybbl, U3nyYeHUs U3NyYeHUs
MM

npu TemnepaTtype TenaoHocutens, °C

100 300 500 100 300 500 100 300 500

I
1 [ln9 NPOMEMXYTOUHbIX 3HAYEHWIl AMAMETPOB M TeMMepaTypbl BeauunMHa T onpegensercs
WMHTepnoaauue.

2 Ona temnepatypbl TenaoHocutena Huxe 100 °C npuHUMatoTca gaHHble, cooTeeTcTByowme 100 °C.

[nA ogHOCNOMHBIX UMANHOPUYECKUX MOBEPXHOCTEN AMAMETPOM MeHee 2 M UCMoJ/b3yeTca
dopmyna

K(-‘fg _5;:]' I
In B=2ni, | ——-FK/ |
9z (B.19)
KoadppuumneHT [onosIHUTENbHbIX TEn/oBbiXx notepb K 4yepes onopbl TpybonpoBoaoB B
pacyeTe TOJLWWNHbI Ten/oBoWM nsonAaumm no HOpMaTMBHOl\;I NNOTHOCTM TEenaoBOro nOTOKa
NMPUHUMAETCA PaBHbIM 1.

MNpu pacyete no d¢opmyne (B.19) npeaBapuTENbHO ONpeaenalT BenauduHy InB, rae

g2,
== i
" MpnbANNKEHHbIE 3HaYeHUA £y npuHUMatoTca no Tabaumue B.3.

3aTem HaxoAaT BeNIMUYUHY B 1 onpeaenatoT Tpebyemyto TONWMHY U3o0nauum no popmyne

5 _dg(B-1)
= 2 (B.20)

ana ,D,BYXCI'IOIZHbIX TENTON3ONTALNOHHDbIX I-(OHCprKLI,VIVI pacyeT TONLWMUHbI CnoeB No
HOpMMpOBaHHOVI NAOTHOCTU TENNOBOIO NOTOKa nponssoaunTCA B Cl'lG,D,VI-OLLI,GVI
nocnenoBaTe/ZibHOCTU.

B cnyyae, Korga MakcMManbHaa TemnepaTypa MPUMMEHeHMA OAHOro U3 BblBpaHHbIX
TENNOM30NALMOHHBIX MaTEPUANIOB HUXKE TemnepaTypbl CTEHKU W30/IMPYyeEMOro obbekTa B
ABYXC/IOMHbIX TENNOU30ALUMOHHbBIX KOHCTPYKUMAX B KAYECTBE NEPBOro CNOA Ha M30UPYEMYIO
NMOBEPXHOCTb YCTAaHAaBAMBAETCA MaTepuan c 6onee BbICOKOM [ONYCTUMON TemnepaTypown
NPUMEHEHMSA.

TonwmHa NepBoro cnos onpeaenseTca M3 ycnoBua, YTobbl TemnepaTypa Mmexay obovnmu
cnoamu t;, t, He npeBbiWana MaKCMManbHOM TemnepaTypbl MPUMEHEHMA OCHOBHOIO
N30/1IALMOHHOIO MmaTepuana.
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[Nna NNOCKOWN CTEHKM U LUNMHAPUYECKMX OOBEKTOB C AMaMeTpom 2 M 1 bonee AnAa pacyeTa
TO/LWMHbI MePBOro c/oa npumeHsaeTca popmyna

5= A (£ _31,2:'.
= 1 4% (B.21)

[na BTOporo cnos npumeHsetca ¢opmyna (B.18), B KOTOpPylD BMECTO 3HauyeHua t;
noAcTaBnsaeTca ty ;.

Mpu pacyeTe UMAMHAPUYECKUMX OOBEKTOB C AMAMETPOM MeHee 2 M - aHaJorMyHO
OLHOC/NOMHOMN KOHCTPYKLMM MO YPAaBHEHUIO

—§
Cf (8.22)
5, 4+ 20
t!r 3
B KOTOpON\ ':fH Oanﬂ,eﬂﬂI‘OT BefIMqMHy |nBl, 3aTeémM HaxXo4AT B]_ n TOflLLLMHy
I'IepBOI-O CNoA, m:
478~ D
L

TonwmHa BTOpPOro cnosa onpegenserca ¢ nomouwpbto dopmynbl (B.19), B KOTOpPOI BMECTO
3Ha4eHus t; NOACTABNAETCA 3HAYEHMeE t 5, @ BMECTO B - B,

d +2
Bg= ld 51132_

hicH]

Onpeaenus InB, HaxoaAaT B,, a 3aTeM TOALLUHY U30AALMMU BTOPOTO C/08, M:

s _de(B-D)

HE3
2 (B.23)
PacueT Tpebyemoi TOANLMHBbI TENNOBON U30NALMN NO HOPMATUBHOM NAOTHOCTU TEMJ/IOBOTO
MOTOKa MOXeT  bbITb BbIMOJIHEH METo0M nocneaoBaTesibHbIX  MNPUBAVMKEHUN.

MNocnegoBaTelbHOCTb pacyeTa A1 OAHOCNOMHOM LMAUHAPUYECKON KOHCTPYKLNM cneayroLwas.

3a4aBasAcb Haya/ibHbIM 3HAaYEeHMEM TOJILMHbI U30AALUK Oy, M, onpeaensemon Tpebyemon
TOYHOCTbIO pacyeTa, Hanpumep, 0,001 m, ¢ nomoLLbo NocnegoBaTenbHbix waros 1, 2, 3,4, ..., i

ANA TONWMHbBI M3onaumnmn: O1 = dol; & = 8p2; O3 = 003, ..., O; = Opi NPON3BOAAT BblYUCAEHUE
1. 2. i
JIMHENHOMW NIOTHOCTM TEMNOBbIX NOoTOKoB 91+ 9z ...; : no ypaBHEHUIO
4 = L —h )
’ 1 NEEW T
o (o +284) 2R, Ay (B.24)
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i
Ha KaXXgom uare BblYMMUCNEHUN | NPOU3IBOAUTCA CpPaBHEHUE 4z ¢ 3a4aHHbIM 3Ha4YeHUNEM

H
HOPMATMUBHOTIO YAEe/IbHOIO NOTOKA dr. an BbINO/IHEHNU YCNOBUA

g; gz =0 (B.25)

BbIYMCNEHUA 3aKAHUMBAKOTCA, @ HaWAEeHHas BeAuuMHa O = J§pi ABNAETCA WCKOMOM,
obecneumnBatoLert 3a4aHHYIO BENYNHY TENNOBbIX NOTEPb.

PacyeTHble napameTpbl MNpWM ONpeaeseHnM TONWMHbI  M30AAUUKM N0  HOPMUPYEMOW
NJOTHOCTU TEMNJIOBOrO NOTOKA cneayeT npuHMmaTb no 6.1.1 - 6.1.6 HacToAwWwero ceoga npaBui.

B.2.2 Pacyuem moAWUHbLI U30AAYUU N0 300AHHOMY CHUX(eHUl (noeviweHuro)
memnepamypbsl sewsecmed, mpaHcropmupyemozo mpybonposodamu

L L L
Tpebyemoe nonHoe TEPMUYECKOE COMPOTUB/IEHUE U30NALMUM Ri=Ro+ & Tpybonposoaa
AnnHon 1, m, ansa obecneyeHns 3a4aHHOTO CHUMKEHWUS TeMnepaTypbl TPAHCMNOPTUPYEMOro No
HEMYy BellecTBa OT HadyanbHOM t'; A0 KOHeuHoW t”; mpu pacxode Beuwectsa G, Kr/u,
Tennoemkoctblo C, K/ (Kr-°C) onpenenaertca ns BbliparkeHi:

oi__ 36K
5% sy Gomilh
npu = " & bk (B.26)
r B,EKE[M—;{]
5w e REs - :
npu z:_fz-: GC@; _f'::' (B.27)

rae t, - pacyeTHaa TemnepaTtypa oKkpyxatowen cpegpl, °C.
o o BE
Ana onpepeneHna Tpebyemowt TONLWMHbBI U30AALUN Oys, M, MO HANAEHHBIM 3HAYEHUAM 1 1

I
£ yenon b3yeTcsa popmyna

In 5, = 2nhyg (Rl‘.zz - R{E:‘- (B.28)

MpuHMMan NpubAnKeHHble 3HavyeHMa R, no Tabauue B.3 n onpeaensa no ¢opmyne (B.28)
InB, HaxoaAT BeAnYmMHy B 1 3atem no dopmyne (B.20) TONLLMHY U30NALUN

_ H

AT (B, —1)
5:131,2 _T-

PacueTHble nmapameTpbl Npu onpeaeneHun TONLWMHbI TENAOBOM M30AAUMM MO 33a[aHHOM
Be/IMYMHE  CHUXKEHUA (noBblweHWA)  TemnepaTypbl  TPAHCNOPTMPYEMOrO  BELLECTBa
NMPUHUMAIOTCA MO 6.4 HaCToALLEero csoaa nNpasui.

B.2.3 Pacuem monaujuHbl mennoeoii usonayuu no 3adaHHoli memnepamype HapyHHoli
noeepxHocmu
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OnpeaeneHve TONLWMHbBI M301ALMM NO 33aHHON TeMnepaType ee Hapy»KHOW MOBEPXHOCTU
t, Npou3BOAMUTCA B TOM C/lyyae, KOrga M30MAUMA HyXKHa KaK CPeacTBO, NpeaoxpaHsalouiee
06CNYKMBAIOLLMIA NEPCOHAN OT OXKOrOoB.

PacuyeT TONWMHbI TENA0BOWN M301ALMM BbINOJHAETCA NO GOPMYyIaM:

ANnAa NNOCKUX TenTON301ALNOHHbIX KOHCprKLI,VIVI

— ?LPB (53 _zl'[:l .
T ) (8.29)
ANA UMAVHAPUYECKUX
Bl B 2% _op grh TR
g b=l (B.30)

I
roe, OpueHTUpPoOBOYHOE 3HaYeHne e npuHUMmaeTcsa no Tabanue B.3.

T
5 = dy (5-1)
- = ——————.
2
PaccmoTpeHHbIn meTop, ABnsaeTca NpubanxeHHbIM. bonee TouHble pe3ynbTaTbl MOTryT 6biTb
NoJiy4eHbl METOAOM NOCNe[0BaTe/IbHbIX NPUBAUNKEHUN.

Pacuyet BbinonHseTca no popmyne

i S F20 e o

[a—a] __ dp |
fn =k )y 2 (B.31)

3a4aBanacb HayalbHbIM 3HAYEHWEM TOLLMHBI U30NALMK Oy, M, onpeaensieMbim Tpebyemol

TOYHOCTbIO pacyeTa, Hanpumep, 0,001 m, nocnegosatenbHbiMM waramm 1, 2, 3, ..., i gnAa

TONWMH n3onaumumn: dol = 8gl; &, = 8p2; 03 = O3, ..., 0; = Opi MPOU3BOANTCA BbIYNCAEHME BEJINYNH:

o sl ),
b=k ) WinThgy N h ) I~ i No ypaBHeHuo (B.31).

'ﬁB _'ﬁl'[

. —t J
Ha Kaxaom ware BblMUCAEHWM | NPOM3BOAMTCA CpaBHEHME Lﬂ /i ¢ 3afaHHbIM

(=2,

F npl/l BbINMNOJ/IHEHUN YyCNOBUA
(a—zn] _{fx —zn] -
B ATy (B.32)
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BbIYMCNEHMA 3aKaHUYMBAIOTCA, @ HANAEHHAA BENNYMHA O; = Opi ABNAETCA C TOYHOCTbIO A0 1 MM
3aZaHHOM, obecneymBatoLen Tpebyemyro TemnepaTypy NOBEPXHOCTU U30NALUMN.

PacyeTHble napameTpbl NpW pacyeTe TO/WMHbI TENJI0BOW W30AALMM NO  3a[aHHOM
TemnepaType NOBEPXHOCTM NPUHUMAIOTCA NO 6.7.

B.2.4 Pacuem moawuHbl u3onayuu, npedomepawjarowieli KOHOeHcayuro enazu u3 eo3dyxa
Ha ee noeepxHocmu

[aHHbIA pacyeT nNpoM3BOAUTCA ANA W30/MPOBAHHbLIX OOBEKTOB, PACMO/IOMKEHHbIX B
NOMELLEHUAX U COAEPIKALLMX BELLECTBA C TEMMNEPATYPOM HUXKE TemnepaTypbl OKPYyXKatolLero
BO3A4yXa.

B aTtom cnyyae usonauma gosikHa obecrneynBaTtb Tpebyemblli pacyeTHbIN nepenag, Mmexay
TemnepaTypaMu Hapy»KHOTO BO3A4yXa W MOBEPXHOCTbIO M3onAuuu (t, - t;), Npu KoTopom
NCKAKOYaeTcA KoHAeHcauua Bnaru 13 sosayxa (tabauua B.4).

Tabnunua B.4 - PacueTHblii nepenag, t, - t,, °C

OTHOCHTENbHAaA BNAXKHOCTb BO3AyXa @, %
t., °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

Pacyet BbinonHseTca no popmynam:

ANA NJIOCKOMN NOBEPXHOCTH

ety T -t (B.33)

ANA ULMNINHOPUYECKOM NOBEPXHOCTH

b~k o1 1=k
Ri=m =i npB=0m) RIT =
e~ I fe I (B.34)

Tpebyeman ToNWMHA M301AUMM ONpeaenseTca No MeToAMNKe, U3N10XKeHHOoM B B.2.3.

B pacyetax TemnepaTypy Hapy»KHOM cpeabl t, cneayeT NpMHUMaTb PaBHOM TemnepaType
BO3/4yXa B NOMELLEHUN.
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TemnepaTypy BHYTPEHHel cpeabl t; U OTHOCUTE/IbHYIO BAAXKHOCTb BO34yXa B MOMELLEHUU ¢
NPUHUMAIOT B COOTBETCTBMM C TEXHUYECKMM 334aHNEM Ha MPOEKTUPOBAHME.

KoadpdpuumeHT Tennootaaum K HapyKHOM MOBEPXHOCTU M30AAUMM O, NPUHUMAETCA ANA
NOBEPXHOCTEN C HU3KUM KOIDDULMEHTOM M3ayueHus - 5 BT/(m” - °C), 4na nosepxHocTei ¢
BbICOKMM KO3pPULMEHTOM U3NYyYeHUA - 7 Bt/(m? - °C) (cm. npumeyaHue K Tabnuue B.2).

B.3 Pacuet Tenn0Bo M3oaAuMKM TPYO6ONPOBOAOB TENJIOBbIX CETEN
B.3.1 Had3emHas npoKaaoka

Tennosble noOTepu Yepe3 W30/IMPOBAHHYID MOBEPXHOCTb MOAAKOWMX WU 06pPaTHbIX
TpybonpoBOAOB TENMOBbIX CETeM NPUM HAA3EMHOW MPOKAAAKEe, NPU M3BECTHOM TOALMHE
nsonaummn d,;, M, cnegyer onpeaenatb no dopmyne (B.17), a TepPMUYECKME CONPOTUBNEHUSA,
Bxoaswue B 3Ty dopmyny, - no (B.6). B KauecTBe TemnepaTyp BHYTPEHHEN U HapYKHOM cpea, t;
M t, NPUHMMAIOT pacyeTHble TemnepaTypbl TEM/IOHOCUTENS W OKpy)Kalollero Bo3ayxa, a
KO3pdUUMEHT TENIOOTAAUM O, - NO Tabnmue B.2.

Mpu onpeaeneHUM TOAWMHbI  M30AAUMKM  TPybBONpPOBOAOB TEMNOBbIX CceTel Mo
HOPMWUPOBAHHLIM 3HAYeHMAM MJIOTHOCTU TEMNOBbIX MOTOKOB OT MOAAKWMX M 0b6paTHbIX
TENNONPOBOAOB MCMNONb3YETCA METOAMKa PacyeToB, U3/N0XKeHHaa B pasgene B.2.1. Mpu aTom
pacyeTHble TemnepaTypbl TeniaoHocuTena B nogawowem U obpaTHom Tpybonposoae
NPMHUMAIOT no Tabauue B.5.

PacueTHyl0 TemnepaTypy HapyXHOW cpefibl MPUHUMAKOT: MPU KPYrIOroauyHon pabote
TEN/NIOBOM CETU - CPeAHerofoByH0 TeMnepaTypy HapyKHOro Bo3ayxa, nNpu paboTe TONbKO B
OTOMUTENbHbIA Mepuoa, - CPeaHll TemnepaTtypy OTOMUTENbHOro nepuoga. PacyeTHbIn
KO3pDMUMEHT TENNOOTAAUM O, - NO Tabaumue B.2.

Tabnuua B.5- CpegHerogoBbie TemnepaTypbl TEN/IOHOCUTENA B BOAAHDbIX TENJIOBbIX CETAX,
o
C

PacyeTHble TemnepaTypHble pexnmbl, °C
Tpybonposog
95-70 150-70 180-70
MopatoLnit 65 90 110
Ob6paTHbIN 50 50 50

B.3.2 [Mod3emMHasA NpoKnadKa 8 HENMPOXOoOHbIX KAHANAX

Tennosble MoTepu 4Yepes M30NMPOBAHHYIO MOBEPXHOCTb ABYXTPYOHbIX TEN/IOBbIX CETeMN,
NPOKNaAbIBAEMbIX B HEMPOXOAHOM KaHane WUPUHON b 1 BbicOTON h, M, Ha rnybuHe H, m, oT
NOBEPXHOCTU 3eM/IM 4,0 OCY KaHana onpeaensaTca no ¢opmyne

I P, o1 ke —HIK
g =i +qy =R
BT R Ry (B.35)
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TemnepaTypa Bo3ayXa B KaHane ty,, onpeaensercsa no popmyne

L L e
E i + IS L + 14
 REARL RLARL R tR
fowe =7 1 T
I I + I I + 14
Rt Ry 1t R R + 8y (B.36)
1 d 425, 1 d,+25_
Ba=7 o R =g
rne T, ) Ty 2 (B.37)
I 1 D ond 1 _
Ba = 2mo (@) +25 1 Ko = 2o (dy + 28,50 (B.38)
1
Ro = —
ToCky,
btk (B.39)

I I
3gecb 91, 91 - nuHelHble NJIOTHOCTM TEMNOBOro MOTOKA OT MOAaloWero M obpaTHOro
Tpybonposoaos, Bt/m;
d1, d> - HapyXKHble AMameTpbl Nogatouero u obpaTHoro TpybonpoBoaos, M;

ts1, ts2 - TEMNEPATYpPLI NOAAtoULEro M o6paTHOro Tpyb6onposoaos, °C;

K - koadPpuumeHT aonoNHUTENbHbIX NOTepb (Tabaunua B.1);

L L
RPﬂl, RPB? - TepmMmuyeckume conpotumsneHna usonAuMm  nogavouwero wu O6paTHOFO

Tpybonposoaos, m - °C/BT;

E £
‘RH].' RKE- TEPMUYECKME CONpPOTUBIEHMA TENNOOTAQYE OT MNOBEPXHOCTU WU3O0NAUNU

nopatollero n obpaTtHoro Tpybonposoaos, m - °C/BT;

Rian - TEPMMYECKOE CONPOTMB/EHME TEMNOOTAAYe OT BO3AyXa K MOBEPXHOCTU KaHana, m -
°C/BT;

h, b - BbICOTa U LWUMPUHA KaHaNa, COOTBETCTBEHHO, M;

2
Ol - KO3GPUUMEHT TEeNN0OTAAUM B KaHae, MpMHMMaeTcA pasHbim 11 BT/(m” - °C);
Aus - TENNONPOBOAHOCTb U30AALUMKN B KOHCTPYKLMU, BT/(m - °C);

Ous1, Ous2 - TONILMHbBI U3015LMM NOAA0LEro U obpaTHOro TpybonpoBoaoB, M;

By . TEPMUYECKOE CONPOTMBEHUE rpyHTa, BT/(Mm - °C), onpegensetca no opmyne
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In 3,5£[
ki

]U,ﬂj

R = ;
(5,? +0,5 EJ?LI'P

e | e

gl

(B.40)

Arp - TENNIONPOBOAHOCTb rPyHTa, BT/(Mm - °C), Tabamua B.6.
H - rnybuHa 3an0XeHus, paccTosiHMe OT OcU TPYObl A0 MOBEPXHOCTU 3EMIN, M.

Pacuetr Tpebyemoit TOAWMHLI TENNOBON M30NAUMM NO HOPMWUPOBAHHON MNNOTHOCTU
TEN/JI0BOro MOTOKa B 3aBUCMMOCTU OT TEXHUYECKMX TPebOoBaHMI MOXKET BbIMONHATLCA B ABYX
BapuaHTax:

- I
a) MO HOPMATUBHLIM JIMHENHbIM MJIOTHOCTAM Tennosoro 41 noTtoka M 92, 3agaHHbIM
OTAENbHO ANA NnogatoLero n obpatHoro Tpybonposoaa, B 3TOM C/ly4ae onpeaenserca To/NWwmnHa
n30/1AUMMN ANA Kaxkaoro TpybonpoBoaa;

6) No cyMmapHO HOPMaTUBHOM JIMHEMHOWN NJOTHOCTU TEMJ/IOBOrO MOTOKAa OT NOAAlOLWEro U

i
obpaTHoro Tpybonposoga - YLz, B 3TOmM cayuyae onpegenferca TOAWMHA M30MALMUK,
oAuHaKoBas Ans obounx Tpybonposoaos.

PacyeT TOAWMHBI U3o0nALUM MO HOPMATUBHbIM JNINHEMHbIM NAOTHOCTAM TEN/0BOrO NOTOKa,

I I
3afaHHbIM OTAENbHO ANA nogatowero - 41 1 obpaTtHoro - 92 TpyboONpOBOAOB BbIMNOAHAETCA B
cneaytolen nocneaoBaTelbHOCTHU.

Ha nepBom 3Tane paccunTbiBatOT TEMMEPATYPY B KaHane no popmyne
b = b T K (@ + 5 ) B + By, (8.41)
3atem gna Kaxgoro Tpybonposoaa BblMMCAAOTCA 3HAYeHMA InB; 1 InB; no dopmynam:

I B = 2m,_ z“q'—f“—R;fl ;
i (8.42)

In B, = 2mh ﬂ_&é,

£
42 (B.43)

I i
rae NPpUBAnMKEHHbIe 3HaYeHUs Ran g npUHMMaoTcA no Tabauue B.3.

[anee, nocne BbluMcneHua By u B,, no dopmyne (B.20) paccymTbiBalOT TpebyemMble TONLMHDI
n30M1AUMK ANA nogaroliero n obpatHoro Tpybonposogos, obecneumBarolime HOPMATUBHbIE
NIHeWHble noTepu Tenna:

(5 -1} A o,y (5 _1:'_

b= ————
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Tabnunua B.6-TennonpoBogHOCTb FPYHTA

BecoBoe
CpepHas Koaddnument
Bug rpyHTa 3 B/larocoAepykaHue .
NAOTHOCTb, Kr/M TennonposogHoctu, Bt/(m - °C)
rpyHTa, %
Mecok 1480 4 0,86
5 1,11
1600 15 1,92
23,8 1,92
CyrnmHok 8 0,71
1100
15 0,9
8 0,83
1200
15 1,04
8 0,98
1300
15 1,2
8 1,12
1400 15 1,36
20 1,63
8 1,27
1500 15 1,56
20 1,86
8 1,45
1600
15 1,78
5 1,75
2000 10 2,56
11,5 2,68
FNMHUCTBIN 8 0,72
1300 18 1,08
40 1,66
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Becosoe
CpegHsas KoadduuneHt
Bug, rpyHTa 3 BNarocoAepskaHue .
NAOTHOCTb, Kr/Mm TennonposogHoctu, Bt/(m - °C)
rpyHTa, %
8 1,0
1500 18 1,46
40 2,0
8 1,13
1600
27 1,93

PacyeT TONWMHbI M30MALMM MNogatolero M obpaTHoro TpybonpoBOAOB MO CYMMApHOM

)
HOPMaTUBHOW NMHENHON MAOTHOCTU TENNOBOTO MOTOKa - 12, BT/M, BbINONHAETCA METOAOM
nocnegoBaTebHbIX NPUBANNKEHUI (MeTogoMm noabopa).

Ha nepBom 3Tane 3a4atoTcA Haya/lbHbIM 3HAYEHMEM TOJIWMHBI U30AAUUMU Oys1 = Oysz = Oo,
OAMHAKoBOW gnsa nogatowero v obpaTHoro Tpybonposoaos, u no ¢popmynam (B.36) - (B.39)
paccYMTbIBaAlOT TemnepaTypy B KaHane. 3atem no ¢opmyne (B.35) BbIYUCAAIOT CYMMAPHYIO

I
JINHEHYI0 NNOTHOCTb TEMN/I0BOrO NOTOKA 9z,

MonyyeHHOe pacyeTHoe 3HayYeHWe CPaBHMBAKOT C HOPMATMBHOM JIMHEMHOM NIOTHOCTbIO
TEen/I0BOro NoTtoka no Tabauuam 8, 9.

Ha BTOpPOM 3Tane yBeENNYUBAOT NN YMEHbLLAT TONWUNHY mn3onaunm 8 3aBUCMMOCTU OT
pe3ynbrata CpaBHEHUA U NOBTOPAKOT PACHET B TOM Xe nocneanoBaTte/sIbHOCTUM A0 NoayyvyeHuA

I
HOBOrO PacYeTHOro 3HayYeHuA - 91z,

PacueT noBTOpAKOT 40 Tex NOp, NOKA pacyeTHoe 3HadyeHue NAOTHOCTM TenJiIoBOro NOTOKa -

I )
912 GypeT oTAMUaTLCA OT HOPMATMBHOTO 3HauyeHuA - 712 Ha 3aAaHHYl0 CTeneHb TOYHOCTM
pacyeTa, Hanpumep, He 6onee, yem Ha 1 %. NMocnegHee 3HaYeHUe O; MPUHMMAETCA B KayecTse
pacyeTHOW TO/LLMHbI TENOBOM U30N5LMM 1A Nojatowero n obpaTHoro Tpybonposoos.

Mpw pacyeTe TENIOBOM M30NALUU OBYXTPYOHbIX TEM/IOBLIX CETEM B HEMPOXOAHbIX KaHanax
pacyeTHyl0 TemnepaTypy TenaoHocuTena B nogalowux W obpaTHbix TpybonpoBoAax
NPUHUMatOT no Tabauue B.5.

PacyeTHylo TemnepaTypy HapyXHOW cpeabl MNPUMHMMAIOT pPaBHOM CpeaHeroAoBOM
TemnepaType rpyHTa Ha rnybuHe 3anoxeHuns Tpybonposoaa.

KoadpPpuumeHT AoNONHUTENBHBIX TEMNOBbLIX NOTEPb K Npu pacyeTe TOAWMHbI U30AALMM MO
HOPMMPOBAHHOW NIOTHOCTM TENI0BOrO NOTOKa NPUHUMAETCA paBHbIM 1.
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MpWY paccToAHUM OT MOBEPXHOCTU TPyHTa A0 NepekpbiTMA KaHana 0,7 M U MmeHee 3a
pacyeTHylO TemMnepaTypy HAPYKHOW cpeabl AO/MKHA MNPUHUMATLCA Ta Ke TemnepaTypa
Hapy»XHOro BO34yXa, YTO M NP HaZ3EMHOM NPOKAAAKeE.

B.3.3 lNod3emHan 6ecKaHanbHAsA NPOKAAOKa

Tennosble notepu TpybonpoBoAoB ABYXTPYOHbIX TennoBbiXx ceTeld 6HeckaHanbHOM
NPOKNAAKN, PACMNONOMKEHHbIX B TPYHTE Ha OAMHAKOBOM PaCCTOSHMM OT MOBEPXHOCTU A0 OCK
Tpy6 H, M, onpeaenaoTcsa no Gopmynam:

r_ =8B + Rya) = —8)R

TR AR AR R (8.44)
b e)Eat Ry -8R
dy = I 3 I o ol :

(R +Rrp2:l(Rp|31 +Rrp1:' Ry (B.45)

G2 =i +a;, (B.46)

roe Rﬁp - TePMUYECKOE COMPOTUBNEHNE TPYHTa Npu 6eckaHanbHOW npoknaake, m - °C/BrT,
onpegensetca no popmyne

2
R - Uol2H (2}5} 1

S I (8.47)

rae d - Hapy»KHbI gnameTp M3onMpoBaHHOro Tpybonposoaa, M; nogatoLlero - d;, obpaTHoro
- dy;

Arp - TEMNOMPOBOAHOCTb FPyHTa, BT/(M - °C);
H - rnybuHa 3an0xeHus (pacctosiHMe OT ocu Tpyb A0 NOBEPXHOCTU 3eMAK), M.

Ro - TEPMUNYECKOE CONpPOTUBNEHUE, o6ycnosneHHoe TENNTOBbIM Bsammop,eﬁcmmem ABYyX

Tpy6, M - °C/BT, onpenensieTcs us BbipaskeHus

2

i f14] 222

1.2
Ry = ,
2Ty (B.48)

rae Ky ; - pacctofaHua mexay ocamu Tpyb no ropusoHTanu, m.

OcTanbHble 3HaA4YeHMA BeNnYnH B (B.44), (B.45) Te e, uTo u B dopmyse (B.37) ANA KaHa/IbHOM
NPOKNAAKMN.

Tak)Ke Kak Npu Npoknagke ABYXTPYOHbIX TEMN/0BbIX CeTeir B MPOXOAHbIX KaHanax pacyer
Tpebyemoit TONWMNHbI TENJIOBON M30ALUN NO HOPMMUPOBAHHOMN NNOTHOCTM TEMN/IOBOrO NOTOKA B
3aBMCMMOCTU OT TEXHUYECKUX TPEDOBAHMIN MOXKET BbINONHATLCA B ABYX BapUaHTaX:
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I I
a) N0 HOPMATUBHbIM 3HAYEHUAM /AUHEWHOW NAOTHOCTM TEMNOBOro MoToka 91 u 9z,
3af@aHHbIM OTAENbHO ANA NnogatoLero u obpaTHoro Tpyb6onpoBoaos;

6) N0 CyMMapHOi HOPMAaTUBHOM NMHENHOM NAOTHOCTU TEMIOBOrO NOTOKA OT NOAAMOLLENO U
I
o6paTHOro Tpy6onpoBoaos - 712 .

PacyeT ToAWMHBI n3onauMn TpybonpoBOAOB TEMNN0BbIX ceTel beckaHa/ibHOW NPOKAaAKM Mo
HOPMATUBHbIM 3HAaYEHUAM IMHEMHOMN NJIOTHOCTU TEN/IOBOIO NOTOKA, 3a43aHHbIM OTAE/IbHO ANA

I I
nogatoulero 91 1 obpatHoro 92 TpybonpoBoAa BbINOAHAIOT MO GopmMynam:

In '5111"'251131 _ EE?LPBI?LTP %1_%_9_;*?0 _prl .

d ey~ Pagt 7 (B.49)
In ) +28,q — En?'mﬁlm Lz _%_fi_'lzgu - -52 _
dy P — o 7 (B.50)
B - d)+28 B, = d, +25 .
OnpegennB ¢ nomouwpto (B.49), (B.50) 3HauyeHus ) " d,

BbIYNCNAOT TONWUNHDBI U30NTALUN TaKXKe, KaK U ANnAa KaHanbHOM NPOKAaaKu B pasaene B.3.2.

PacyeT TO/WMHbI M30/AUMM MoZalowero M obpaTHoro TpybonpoBOAOB ABYXTPYOHbIX
TENNOBbIX ceTel 6ecKkaHabHOM NPOKAAAKMN MO CYMMAPHON HOPMATUBHOM NMHENHOM NAOTHOCTH

i
TennoBoro noToka L.z, BT/M, BbINONHAETCA METOAOM MOCNELOBATENbHbIX NPUBAVNKEHWIA
(meTomom noabopa).

Ha nepBom 3Tane 3a4atoTcA Haya/lbHbIM 3HAYEHWEM TONWMHbI U30NALUUU Sys1 = Oysz = O,
OAMHAKoBOW AnsA nopgatowero v obpaTHoro TpybonpoBoaos, M no dopmynam (B.44) - (B.46)

I
PaCCYUTLIBAKOT CYMMAPHYHO ﬂMHeVIHy}O NNOTHOCTb TEMJZIOBOIo NOTOKA 912 .

NonyyeHHOe pacyeTHOe 3Ha4YeHuWe CPaBHUBAIOT C HOpMaTMBHOl\;I NIMHEMHON NAOTHOCTbBIO

-
Tennosoro notoka 1.2 (no tabauuam 11, 12).

Ha BTOpOm 3Tane yBenMumMBalOT MUAM YMEHbLIAOT TOJILWLUHY U30NALUN B 3aBUCUMOCTU OT
pe3ynbrata CpaBHEHUA U NOBTOPAKOT PaACHET B TOM Xe nocnenoBate/sibHOCTM A0 NOAyYeHUA

I
HOBOIO PACYeTHOro 3Ha4YeHusA 91z,

I
PacueT noBTOPAIOT A0 TeX NOpP, NOKa pacyeTHOe 3HaYeHue NJIOTHOCTU TeNJI0BOro NOTOKaA 912

-
6yaeT OTMYATLCA OT HOPMATUBHOTO 3HaueHUA 712 Ha 3afaHHYO CTEMEeHb TOYHOCTU pacyerta,
Hanpumep, He 6onee, Yem Ha 1 %. MocneaHee 3HaYeHUe O; NPUHUMAETCA B KaYecTBE PacyeTHOM
TO/WMHbI TENNOBOW M301ALMM ANA NogatoLero u obpaTHoro Tpybonposoaos.
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PacyeTHble napameTpbl TENNOHOCUTENA W HAPYXKHOW cpeabl ANA pacyeTa M30aAUMU
TpybonpoBoAoB ABYXTPYOHbIX TennoBbix ceTelt 6eckaHa/NbHOW MNPOKNAAKM MPUHUMAIOTCA
TAaKMMU e, KaK N B HENPOXOAHbIX KaHanax.

Hpuiaoxenne I
(pexoMeHayeMoe)

Tabnuua TI.1 - T[MpeaenpHbie TOAWMHbI TENJAOU3ONALMUOHHDbIX KOHCTPYKUUA ans
obopyaoBaHua u Tpybonposoaos

Cnocob npoknagkm Tpybonposoaa
HapyHbIi HaA3eMHbIN B TOHHene B HEMPOXOAHOM KaHane
ANIMETP, MM MpefenbHasa TONLWMHA TENIOU30NALMOHHOIO C/0A, MM, MpK TemnepaType, °C
19 Hmke | 20 b6onee | 19un HuKe | 20 m 6onee | go 150 BKkAa. | 151 v 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
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Cnocob npoknaaku Tpybonposoaa

o H MHbI B TOHHEenN B HEMPOXOAHOM KaHan
Hapy)KHbIM aase b OHHene enpoxoaHo daHane

ANaMETP, MM o
I'Ipe,u,eanaﬂ TONIWMNHA TENTIOU3ONTAUNOHHOTO C/N0A, MM, NMPU TeEMNepPaType, C

19 Hmke | 20 b6onee | 19u HMKe | 20 m bonee | po 150 BKA. | 151 m Bonee
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
MpumevyaHusa

1 [Ona TpybonpoBOAOB, pPacno/OMEHHbIX B KaHanax, TO/WMHA W30AALUMKW  YKasaHa [ans
MONOMKUTE/IbHBIX TEMMEpPaTyp TpaHcnopTupyembix Bellects. [aa Tpy6onpoBoAOB C OTpULUATENbHbIMU
TemnepaTypamu TPaHCNOPTMPYEMbIX BELLECTB NpeaenbHble TOALWMHbI cneayeT NPUHUMATh TaKUMU Ke,
KaK Npu NpoKnaaKe B TOHHENAX.

2 B cnyyae, ecv pacyeTHas TOJ/IWMHA usonaummn bosblue npeaesbHOM, cneayet npuHumatb bonee
3G PEKTUBHBIN TEMNOU3OAALMOHHBIA MaTepuan M OrPaHUYUTLCA MNPeaesibHON TOLMHOM TenaoBok
N301ALMKN, ECAN 3TO AOMYCTMMO MO YCNOBMAM TEXHONOMMUYECKOro npouecca.

Ipuiaoxenne /I
(cmpaBo4Hoe)

Onpep,eneHMe TONILWUHDbI N obbema Tennon3oNnAUNOHHDbIX u3,qenm‘i U3 yNAOoTHAKOWNXCA

matepuanos

[.1 TonwmHy TenN10M301ALMOHHOIO U3LeNNA U3 YNNOTHAIOLLMXCA MaTepManoB A0 YCTAaHOBKM
Ha M30/IMPYyEMYIO MOBEPXHOCTb CaeayeT onpeaensaTb C y4eToM KoapduumeHta ynaotHeHua K
no dopmynam:

ANA ULMNINHOPUYECKOM NOBEPXHOCTH

e A+
YU a8 (4.1)

anAa NAOCKOM NnoBepPxXHOCTH
51 = '5Kt." (ﬂ.2)

roe Oi;, O - TONWMHA TEMJIOU30NALMOHHOIO M3AENNA A0 YCTAaHOBKM HA M30/MPYEMYIO
NoBepPXHOCTb (6e3 yNnoTHeHUA), M;

o- pacyeTHaA ToNWNHa TeNN10U30N1AUNOHHOTO C/10A C YNZIOTHEHNEM B KOHCTPYKLU NN, M,

d - HapyXHbIl AnameTp M3onnpyemoro obopynosaHus, Tpybonposoaa, m;
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K. - KoadpdUUMEHT YNNOTHEHNA TENNOU3O0NALUMOHHBIX U3L4EeNNIN, MPUHUMAEMbIA MO Tabauye
O.1.

MpumeyaHunsa

d+ 6

1 B cnyvae, ecnin B dopmyne (4.1) npousseneHue d+28 meHblie eAMHWULUBI, OHO [JOMKHO

NMPUHUMATbCA PaBHbIM eanHULE.

2 MpK MHOrOCNOMHOW M30AAUUN TONLMHY M3Aenna A0 ero YnaoTHeHWA ciedyeT onpeaensitb
0TAEeNbHO ANA Kaxaoro cioA. Npu onpeaeneHnn TONLUHbI NOCAeAYIOLLEro TeNA0U30NALMOHHOIO CNoS
33 HapYHbIN AnameTp (d) NpUHUMAIOT AMaMeTp U30AALUK NPeablayLero cios.

3 O6beM TENIOU30AAUMOHHbBIX U3A4EANIN U3 YINIOTHAIOLWLMXCA MaTepnasos 414 TENI0MU30AALUNOHHOIO
€105 40 YN/IOTHEHUA CaedyeT onpeaenats no popmyne

V=V, (4.3)
roe V- 0bbem TENNOU3O0NAULMOHHOIO matepmnana nan nsagenna oo ynaoTHeHuaA, M3;

V; - 06beM TENNOM3ONALMOHHOTO MaTEPUANA UM U3LENNA B KOHCTPYKLMM C YY4ETOM YNIOTHEHUA, M>.

Tabnanuya 4.1

KoadppumumneHt KoadpopumumneHnt
TennonsonauMoHHbIE MaTepurabl U TennounsonaLMOHHbIE MaTepuranbl U
YNIOTHEHMUS, YN/IOTHEHMUS,
nsaenus nsgenus
Kc Ke

MarTbl MWHepanoBaTHble 1,2 MarTbl MWHepanosaTHble| 1,35-1,2
MPOLWMBHbIE  CHMMAEMOCTbIO  He PYNOHMPOBAHHbIE  CHMMAEMOCTbHO
6onee 55 % He 6bonee 55 %
MaTbl M XOACTbl M3 CYyNepTOHKOro MaTbl PY/NIOHUPOBAHHbIE n3
6a3anbTOBOr0 BOJIOKHA NPU YKAaaKe CTEKNAHHOIO LWTanesbHOro BOJIOKHA
Ha TpybonpoBogbl U 0bopyaoBaHUe CKMMAEMOCTbIO:
YC/IOBHbIM NPOXOLOM, MM:

He 6onee 55 % 1,4-1,6
[y < 800 npu cpegHen naoTHocTH 23 3,0 55-70% 1,6-2,6
Kr/m>
To e, Nnpu cpegHen naoTHocTN 50 - 1,5 6onee 70 % 2,6-3,6
60 Kr/m>
Oy > 800 npu cpeaHei NAOTHOCTM 2,0 ManTol MMHepanoBaTHble Ha
23 kr/m® CMHTETUYECKOM CBA3YIOLLEM MAPKMU
To e, npu cpeagHen naoTHocTn 50 - 1,5 35,50 1,5
60 Kr/m>

75 1,2

100 1,1
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KoaddunumeHt Koaddunument
Tennon3onAuMOHHbIe MaTepuanbl U Tennon3onAuMOHHbIe MaTepuranbl U

YNIOTHEHUS, YNNOTHEHMUS,

usgenma nsgenuna
K. K.
125 1,05
U3penua BEPTMKANBbHO-COUCTbIE MANTbI U3 CTEKNAHHOTO WTaNeNbHOro
(namenna-matbl), MaTbl NPOLUMBHbIE BOJIOKHA MapKu:
rodpupoBaHHOM  CTPYKTYpbl 13
CTEKNAHHOTO BOJIOKHA M KaMeHHOW n-30 11
BaTbl CXKMMAEMOCTbHO: M-15, N-17 u M-20 12
He 6onee 30 % 1,0-1,1 Mecok nNepanToBbIA  BCMYYEHHbIN 1,5
MenKmMin mapku 75, 100, 150

(Oneuatka).

KntoueBble cnosa: nsonauma Tennosas, obopyaoBaHue, TpybonpoBoa, NPOEKTUPOBaHME.
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