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CHun 41-03-2003

CTPOUTEJIbHbIE HOPMbl U MPABUNA POCCUACKOW SE[EPALUMK
TENMJOBASA U30JiAUnd OBOPYAOBAHUMA U TPYBOMNPOBOAOB
Designing of thermal insulation of equipment and pipe lines

hData BBegeHua 2003-11-01

NPEANCNOBUE
1 PA3PABOTAHDbI 0AO "UHXWHUPUHTIOBaA KOMMaHms no
TennoTeEXHNYECKOMY CTpouTenbCcTBy  OAO "TennonpoekT" 7 rpynnou
cneunannucTos
2 BHECEHbI YnpaBJsieHnem TeXHUYeCKoro HOPMUPOBAHUSA ,

CTAHAAPTU3AUUM U CepTUDMKALUUM B CTPOUTENbCTBE M XKX FoccTpos Poccum

3 MNPUHATHL W BBEJAEHB B JEWCTBME ¢ 1  HosAbps 2003 r.
NnoCTaHOBNEeHMEM FoccTpos Poccum oT 26 uwHa 2003 r. N 114

4 B3AMEH CHuN 2.04.14-88
BBEJEHUE

HacToswme CTpouTesNbHble HOPMbl U MNpaBwuaa pa3paboTaHsl C  y4yeToMm
COBpPEMEHHbIX TeHAEeHUMN B MPOEKTMPOBAHUU NPOMbIWIEHHONW  TenjaoBOW
M301AUUN U PEKOMEHAAUMN MEeXAYHAPOAHbIX OpraHM3auuin no CTAHAAPTU3AUUK
M HOPMUPOBAHWUIK.

HOPMATUBHLIN AOKYMEHT COAEPXUT TpeboBaHUA K Temnjaon30ALNOHHbIM
KOHCTPYKUMAM, U3AeNUsaM U MaTepuasam, BXOAAWMM B COCTAaB KOHCTPYKLWWA,
HOpPMbl MJOTHOCTU TEeNnIOBOro noTtoka ¢ N30nPYeMbIX NoBepPXHOCTEMN
obopyaoBaHMa M TpybonpoBOAOB C MNONOXKUTENbHbBIMU U oTpuuaTesbHbIMK
TeMmnepaTypamu npu MUX pacnosioXeHUM Ha OTKPLITOM BO3AyXe, B MNOMeleHuu,
HeNpPOXOAHbIX KaHanax W npu 6HeckaHanbHOW npoknagke. B  JOKYMeHTe
npuBefeHsl npaBuna onpeaeneHns obbema U TOAWWHBL  YNJOTHSAKWMUXCSA
BOJIOKHUCTbBIX  Tena0on30/IALUOHHbIX MaTepuanos B 3aBUCUMOCTU oT
Ko3tbpuumeHTa ynaoTHeHUs.

HacToswmne HopMbl pa3paboTaHbl: KaHA. TexH. HaykKk b.M.llonxeTt

(pykoBoautens  paboTsbl), J1.B.CTaBpuuKas, KaHz, . TexH. HaykK
B.Ir.MeTpoB-AeHNCOB (oA0 "UHXUHUPUHIOBAS KOMMaHus no
TenNoTeXHUYeCKoMy CTpouTenbCTBy OAO '"TennonpoekTt"), B.A.lnyxapes

(roccTtpon Poccumn); N.C.BacunbeBa (oryn UHC)

B paboTe npuHMManM yyacTue: KaHA. TexH. Hayk. E.[.OBYapeHkKo,
B.C.XonyaoB (Cow3 "KoHuepH CTENC"); A.C.Menex (3A0 '"XonauHrosas
KomnaHus "PocTennou3onauma'); KaHA. TexH. Hayk .A.KOBbUIAHCKUMN,
A.N.KOpPOTKOB, KaHA. TexH. Hayk I.X.ymepkuH (OAO BHUMUIHepronpom) ;
B.H.9kyHuyeB (CNKE dwunman A0 "oupma "dHeprosaumTta'); KaHA. TexH.
Hayk A.B.CnaakoB (ryn "HUWM MoccTpon').

1 OBJIACTb NMPUMEHEHKSA

HacToswme HOpMbl U MpaBwuaa cieayeT COOMAATL NpPU  MNPOEKTUPOBAHUU
TEn/0BOM M30/AUMM HAPYXHOMW MOBEPXHOCTM obopyaoBaHus, TpybonpoBoaos,
ra3oxofoB M BO3AYXOBOAOB, PACMNO/IOKEHHbIX B 3AAHUAX, COOPYXEHUAX M Ha
OTKPbLITOM BO3AYyXe C TemMnepaTypon COoAepXaluxcs B HUX BewecTB OT MUHYC
180 po 600 °C, B ToM uucne TpybonpoBOoAOB TeNjOBbIX CeTel npu BcCex
cnocobax npoKAaLKu, 7 npeaHa3HayeHHon  ans  obecneyvyeHus nx
3KCNAyaTaUMOHHON HAAEXHOCTU, b6e30nacHoOM 3KcnayaTauum U HeobxoAUMOro
YPOBHA 3HeprocbepexeHusa. TMpu NpoeKTUPOBAHUN Heobxoaumo cobnwgaTh
TpeboBaHusa K  TenJioBow nsonauumm, coaepxawmecs B HopMax
TeXHOJIOrMYeCcKoro MnpPOeKTUPOBAHUA W  APYFUX HOPMATUBHLIX AOKYMeHTax,
YTBEPXAEHHbBIX WM COrNlaCcoBaHHbIX FOCCTpoeM Poccuu.
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HacToswme HOpPMbl HE PACMPOCTPAHAKNTCA HA MPOEKTUPOBAHME TenJaoBOM
n3onaumu obopyaoBaHus 7] TpybonpoBoaos, cozepxawmx 7]
TpaHCNoOpTMpYHWMX B3pbiBYATble  BelecTBa, M30TEPMUYECKUX  XpaHUIuw
CXKXUXEHHbIX ra3osB, 3AaHMﬁ n nomemeHMﬁ ana npoum3dBoaCcTBa WU XpPaHeHUA
B3pPbIBYATHIX BewWweCcTB, AaTOMHbIX CTAHUWA U YCTAHOBOK.

2 HOPMATWBHBIE CCbIIKU

NepeyeHb HOPMATUBHBLIX AOKYMEHTOB, Ha KOTOpble npuBeAeHbl CCbUIKU,
AAH B NPUIOXeHUn A.

3 TEPMWHbI U ONPEAEJNIEHUNA
MIOTHOCTb TEMJIOU30/AUMOHHOIO MaTepuana , Kr/m, - BeJUUMHA,

onpejensieMas OTHOWEHMEM MaCChbl MaTepuana KO BCeMy 3aHMMaemMoMy UM
obbeMy, BKJ/oYas MOpbl M MNYyCTOThI.

KoadgpuumeHT TennonpoBogHoCTM , BT/(M-K), - KOAMYECTBO TennaoThl,
nepejagaemoe _ 3a  eAuHMLY BpeMeHn  4epes eANHULY naowaam
M30TEePMUUYECKON NOBEPXHOCTM MNpU TemnepaTypHOM FpaauneHTe, paBHOM
eAnHULe.

PacyeTHass TenJONPOBOAHOCTb - Ko3hhUUMEeHT  TenJIoONPOBOAHOCTU

Tennon3o0NAUMOHHOI0O MaTepuasia B 3SKCIJTyaTaUUOHHbLIX YC/NOBUAX C  Yy4YeTOoM
€ro Temnepartypbl, BIAXHOCTU, MOHTAXHOrO YNAOTHEHUA W Haan4yna WBOB B
Tennon3onAauMoHHOU KOHCTPYKUUA.

MaponpoHuuaemocts , Mr/(m-y-na), - CNOCOBHOCTbL mMaTepuana
nponyckaTb BOASHble napbl, CoAepxauuecs B BO3ayXe, MNoj AeNCTBUEM
Pa3HOCTU UX nNapuuanbHbIX AaBA€HUM HA MNPOTUBOMONOXHLIX MNOBEPXHOCTAX
cnos maTtepuana.

TeMmMnepaTypoCTOMKOCTb -  CMOCOBHOCTb  MaTepuana COXPaHATb
MexXaHu4yeckme CBOMCTBA MpPW MOBLILUEHUM WAM  MOHUXEHUM  TemnepaTypsl.
XapakTepulyeTcs npejesibHbIMU TemnepaTypamy MpUMEeHeHWUs, MpU KOTOpbIX B
MaTepuane obHapyxuBawTCcA  Heynpyrue aehopmauun (npu  noBblweHUN
TeMnepaTypbl) WAM paspylleHne CTPyKTypbl (NPpM NOHUXEHMM TemnepaTypbl)
noA, CXMMAKLEN Harpys3KOou.

YNNOTHEHWE  TenJIoU30NALNOHHBIX MaTepuanos - MOHTaxHas
XapaKTepucTuka, onpejensioas MJIOTHOCTb TEMIOM30NAUMOHHONO MaTepuana
nocne ero yCTaHOBKW B MNPOEKTHOE MOJIOKEHWE B KOHCTPYKUMUM. YMN/IOTHEeHue
MaTepuanoB XapakTepusyeTca  KO3(QPUUMEHTOM  YMIOTHeHus, 3HayeHue
KOTOPOro onpeaensieTcsa OTHoOlleHMeM obbemMa MaTepuana WM M3AeNUs K ero
0b6beMy B KOHCTPYKLUW.

Tennon3onAumoHHaA KOHCTPYKUMA - 3TO KOHCTpyKuuAa, cocTosdwasa u3
OJHOIo MM HeCKOJZIbKUX C/ioeB Ten1on3osIALMOHHOI0O MaTepuana (uspenunsa),
3alMTHO-NMOKPOBHOIO cnosd 7 3/1eMeHTOoB KpenaeHua. B coCTaB
TEenJIon30a5LNOHHOM KOHCTpPYKLUKH MOryT BXOAUTb HapOMBOﬂﬂuMOHHHﬁ,
npenoxpaHMTeanmﬁ 7 BHpaBHMBaWMMﬁ cnon.

MHOrocnonHas Tenaou3onsAuMoHHas KOHCTPYKUMUA - 3TO KOHCTpPYyKUuMA,
cocToAWaa wm3 AByX WU bonee cnoes pa32INYHbIX Tennon3o01AULNOHHbIX
MaTepunanos.

nOKpOBHHﬁ CNoW - 3NeMeHT KOHCTpPYKUuunu, yCTaHaBﬂMBaeMHﬁ no

HapyMHOﬁ NOBEPXHOCTH TEenJoBOM WU30AAUMM ANA  3aWWUTbl OT MeXaHUYeCKUx
noppexageHnMn n BO3AeNCTBUA OKpYyXawlen cpenbl.

Napon3onsAuUNOHHbIA CNOW - 3/1eMeHT Tenjaou3oNALUOHHOW KOHCTPYKLMUK
obopyaoBaHMs M TpybonpoBOAOB C  TeMmnepaTypoud HUke  TemnepaTypsbl
oKpyxawllen cpeapl, npeaoxpaHsawiMi  TenJoU30NALMUOHHBIN  CJION oT
NPOHWKHOBEHUS B HEro napoB BOAbl BC/AEACTBME PA3HOCTU NapuUUasibHbIX
JaBNeHUA napa y XOJO0AHOW MOBEPXHOCTM U B OKpyXawwen cpeje.

npenoxpaHMTeanmﬁ cnomn - 3/1eMeHT TEenJIo0M3015UNOHHOMN
KOHCTpYKUun, BxoaAawunum, KaK npaBuio, B COCTaB Ten1on3o01auMoHHOU
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KOHCTpyKuMn ans  obopyaoBaHus n TpybonpoBoaos C TeMmnepaTypomn
MOBEPXHOCTU HUXE TemnepaTypbl OKpyXawwen cpeabl C LeAbl 3awuTsl
Napou3oNALUOHHOIO C/IOS OT MeXaHUYeCKUX MOBPEeXLEHUN .

TeMnepaTypHble gedopMauum - TenJioBoe pacwMpeHne uanM  cxaTue
M30/IMPYEMON MOBEPXHOCTU W B/1EMEHTOB KOHCTPYKUUM TMOA BO3AENCTBUEM
M3MEHEHUA TemnepaTypHbIX  YC/IOBMIA MpM  MOHTaxXe U 3KCNAyaTauuu
M30/MpyeMoro obbekTa.

BbipaBHMBAWWMIA C/ION - 3/IEMEHT TEenIoM30JIAULMOHHON KOHCTPYKUUM,
BbINOJIHAGMbIN M3 YNPYTUX  PYJIOHHBIX  WIM  JIMCTOBBIX MaTepuanos,
yCTaHaBAMBaeTCAa  MOA  MATKUA  MOKPOBHbIM  CJIOM (Hanpwumep, n3

NAKOCTEKJIOTKAHN) ANA BblpaBHUBAHUSA (OPMbI MOBEPXHOCTU.
4 OBWWE NOJIOXEHWUA
4.1 _Tennon3ONAUMOHHAA  KOHCTPYKuMA JOMKHA obecneuymeaTb
HOPMaTUBHLI YpPOBEHb TenjoBbLIX NOTepb obopyaoBaHveM u Tpybonposogamu,
b6e3onacHyw AN 4esNioBeKa TeMNepaTypy WX HapyXHbiX  MOBEPXHOCTEN,
Tpebyemble napameTpbl TEMN/JIOXONOAOHOCUTENA MPU SKCMyaTaluuu.

4.2 KOHCTPYKUMM TenjaoBOW U30nAuuM TpybonpoBoAoB U 06OpyAOBaHMUSA
JOJIKHbI OTBeYyaTb TpeboBaHWAM:

- 3Hepro3¢pHeKTUBHOCTM - WMETb ONTMMASIbHOE COOTHOWEHUE MexXay
CTOMMOCTbI0 Tenjaou30NALUMOHHON KOHCTPYKUUM U CTOMMOCTbI  TemnaoBbIX
noTepb 4yepes M30AAUMIO B TeYEHME PACYETHOr0 CPoKa 3KCM/yaTauuu;

- 3KCnNyaTauMoHHOW HAAEXHOCTUM U JAONFOBEYHOCTUM -  BblAEepPXUBATH
6e3 CHMXeHMs Tenno3alWTHbIX CBOWCTB M pas3pylleHUss 3SKCMAyaTaluuoHHble,
TeMmnepaTypHble, MexaHuYyeckue, XuUMMYECKMe W JApyrve BO3JeWCTBUA B
TeyeHMe pacyeTHOro CPoOKa 3KCnyaTauuu;

- 6e30MacHOCTU AN OKpyxawllen cpeabl M 0bCAyxXMBawilero nepcoHana
npu 3KCnayaTauuu.

MaTepuanbl, MCNONb3yemble B TENAOM3O0MALMOHHbIX KOHCTPYKUMAX, He
JOJIXHbl BbIAENATbL B MPOLECCEe 3KCh/yaTauuu BpenHble, MoxapoonacHble U
B3pPbIBOOMNACHbIE, HeNnpUATHO  MNaxHywwe  BewecTsa B KosnnyecTBax,
npesblllavWUX  NpefesibHO JAONyCTUMble KOHLEeHTpauum, a Takxe
bone3HeTBOPHbIE BAKTEpPUU, BUPYCbl U FPUOKMK.

4.3 nNpu BbbOpe MaTepuanoe W W3AeNWA, BXOAAWMX B  COCTaB
TENnI0M30/ALMOHHbBIX KOHCTPYKUMIA Al NOBEPXHOCTEM C  MNOJOXUTEbHbIMM
TeMmnepaTypamu TennoHocuTens (20 °C 4 Bblwe), cneayeT  yYUTbiBaATH
cnepywwpme hakTopbl:

- MeCTOpacrnoJioXeHne U30JINPYEMOro ObbeKTa;

- TemnepaTypy W30JIMPYEMON MOBEPXHOCTW;

- TeMmnepaTypy OKpyXawlWeh cpembl;

- TpeboBaHWA MOXapHOW 6e30MacHOCTH;

- arpeccMBHOCTb OKpyXawlen cpeabl WM BeWecTB, COAEpXaWWUXCHs B
n3onupyembix obbekTax;

- KOppO3MOHHOE BO3JENCTBUE;

- MaTepuan NoBepxXHOCTU WU30NMPyeMoro obbekTa;

- JONYyCTWMble HArpy3Ku Ha WU30/UPYEMY NMOBEPXHOCTb;
- HanuumMe BUBpaUUM U yAapPHbIX BO3AENCTBUN;

- Tpe6yeMy|o JONIFOBEYHOCTb TENJION305LUOHHOM KOHCTPYKUUNU;
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- CaHWTapHO-ruUrneHnyeckune TpeboBaHUS;

- TemnepaTypy nNpuMeHeHMs TemnnouM30/IALMOHHOIO MaTepuana;
- TenaonpoBOAHOCTb TENI0M30AUUOHHOrO MaTepuana;

- TemnepaTypHble AepopmMauun M30/IMPYEMbIX MOBEPXHOCTEN;

- KOHQUIrypauuo u pasmepbl M30JUPYyeMON NMOBEPXHOCTW;

- ycnosua MOHTaAXa (CTeCHeHHOCTb, BbICOTHOCTDb, Ce30HHOCTb n
Ap.).

Tenson3oNAUMOHHAA KOHCTPYKUMS TpybonpoBOAOB TEMJIOBbIX  CeTew
noA3eMHon HeckaHaNbHOM MPOKNAAKWU AONKXHA BbiAepxuBaTb 6e3 paspylweHus :

- BO34enNcTBue FPYHTOBbLIX BOA;

- Harpyskum oT MaCcCbl  Bblllenexalijero FPYHTa U” npoxoaauero

TpaHcnopTa.

Mpu BbibOpe TEenjaoU30MALUMOHHbBIX MATEepPUasoB U  KOHCTPYKUMK  Ans
noBepxHOCTeNW C TemnepaTypod  TensoHocuTens 19 °‘C U Huxe w
oTpuUATeNbHOM  JOMOJIHUTENIbHO  CledyeT  Yy4YuTbiBaThb OTHOCUTE/bHYI0
BNAXHOCTb  OKpyXawwero BO34yXa, a Takxe BNIAXHOCTb "

naponpoHnLaeMoCTb Tem/1IOU30/1ALMOHHOIO MaTepuasa.

4.4 B COCTAB KOHCTPYKUUM TEMNjI0BOM U30AAUUN AJA NMOBEPXHOCTEN C
NONIOXUTENbHON TemnepaTypon B KayecTBe o0bsf3aTeNibHbIX 3/IEeMEHTOB  JAOJIKHbI
BXOAUTD:

- TenJou30/ALNOHHbIA CJION;
- MOKPOBHbLIN CJION;
- 3/IeMeHTbl KpensjeHus .

4.5 B COCTAB KOHCTPYKUUM TEMNjI0BOM U30AAUUM AJA NOBEPXHOCTEN C
oTpuuaTeNbHOM TeMnepaTypor B KayecTBe 06s3aTesibHbIX 3/1EMEHTOB  JOJIKHbI
BXOAUTD:

- Tennou3oNsUMOHHbIN CNOW;
- MApOM30JIALNOHHLIA CJI0N;
- MOKPOBHbLIA COW;

- 3J/1IeMeHTbl KpenjeHus.

Mapou30nALUNOHHbIA C/ION CleayeT MNpeAyCcMAaTpUBATb Npu  TemnepaTtype
M30IMPYEMON MOBEPXHOCTU Huxe 12 °C. HeobxoAMMOCTb  YCTpOMCTBA
napou30NALUOHHOIO CJloA npun TemnepaType Bbiwe 12 °C cnepyet
npeaycmaTpuBaTb Ans  obopyaoBaHus U TpybonpoBoAOB C TemnepaTypomn
HUXe TeMmnepaTypbl OKpyxawlen cpefbl, eCiu pacyeTHas  TemnepaTypa
M30/TIMPYEMOM MOBEPXHOCTU HUXE TemnepaTypbl "TOUYKWU pochl'" npu pacyeTHOM
JaBJIEHUM U BJIAXHOCTU OKpyXawlero BO3ayXa.

HeobX0AUMOCTb YCTAHOBKW MapOU3ONALMOHHOIO CJ/Io B KOHCTPYKUUU
TensoBOM U30NAUMM [Ad MNOBEPXHOCTEM C MepeMeHHbIM  TemnepaTypHbIM
pexumom (OT MOJIOXUTENbHOM K OTpuLaTeNbHOM TemnepaType U HaobopoT)
onpeaenseTcs pacyeToM  Ans NCKYeHns HaKoneHus Bnaru B
TEennon30/ALUOHHON KOHCTPYKLUN.

AHTUKOPPO3MOHHbIE MOKPLITUSA U30/IUPYEMON MOBEPXHOCTU He BXOAAT B
COCTaB TeMnJIOU30NALNUOHHBIX KOHCTPYKLUN.

4.6 B 3aBUCMMOCTU OT npuMeHAemMblX KOHCTPYKTUBHbIX pemeHMﬁ B
COCTaB KOHCTPYKUUU AONOJITHUTENbHO MOIyT BXOAUTb:

Page 4



CHun 41-03-2003 TennoBas u3onauus obopypoBaHus u TpybonpoBosoe (0TKa3aHO B rocperucrtpauuun) .txt
- BbIpABHMBAWIWMIA CJION;
- NpeaoXpPaHUTEsIbHbIN CON.

NMpeAaoXpaHUTEeNbHbIN CAON creayeT MNpeAyCMAaTPUBATb MpU  MPUMEHEHUU
MeTa//IMYeCKOro MNOKPOBHOrO C/fos  Ans  NpeAoTBpalleHUMs  NoBpexaeHus
Napoun30NiALLNMOHHBIX MaTepuasios.

5 TPEBEOBAHUSA K MATEPWAJIAM U KOHCTPYKUMSM TEMJIOBOA U30nAUUN

5.1 B KOHCTpyKuMsX Tensousonsumu obopyroBaHuA u TpybonpoBOAOB
C TemnepaTypon COAepXawuxcs B HUX BewecTB B AuanasoHe oT 20 °C Ao
300 °C ans Bcex crnocoboB MNpokKIaaku, Kpome beckaHanbHoOW, cneayeT
NPUMEHSATb TEeNnNOU3O0NSALUUOHHbIE MaTepuansl W U3Jennus C MJOTHOCTbI He
6onee 200 kr/Mm U Ko3QOUUMEHTOM TEMNJIONPOBOAHOCTU B CYXOM COCTOSAHUM
He 6onee 0,06 BT/(M-K) npu cpeaHen TemnepaTtype 25 °C.

JlonyckaeTca npumeHeHMe  acbecToBbIX  WHYPOB  ANs n30nauun
TpybonpoBOJOB YC/TIOBHbIM NMPOXOAOM A0 50 MM BKJIOUUTENBHO.

5.2 B KayecTBe NepBOro TenJOU30JIALMOHHOIO C/I0S  MHOIOCJ/IOMHBIX
KOHCTPYKUMA  Tennousonsumm  obopynoBaHus n  Tpybonposoaos d
TemnepaTypamMuM CoOAepXawuxcs B HUX BewecTB B Amana3oHe ot 300 °C w
bonee ponyckaeTcs NPUMEHATb TEeNjIoU30AALUNOHHbIE MaTepuansl U usgenusa C
NAOTHOCTb He 6onee 350 kr/Mm n Ko3hOUUMEHTOM TenJoNPOBOAHOCTU MpU
cpeaHen Temnepatype 300 °C He bonee 0,12 BT/(M-K).

5.3 B KayecTBe BTOpPOro M nocCaeAywWMX Tennou30NAUNUOHHbIX CNoeB

KOHCTPYKuMiA_ Tensousonauum  obopyanoBaHus M  TpybonpoBoaos C
TemnepaTypoi coaepxawmxca B Hux BewecTs 300 °C v bonee ana BCex
crnocobos NpoOKNALKM, KpomMe  becKaHasibHOM, cnepyet NPUMEHATb

TenJon30/IAUMOHHbIE MaTepuanbl M U3jenus C  MNOTHOCTbio He 6onee 200
Kr/M U Ko3hdUUMEHTOM TenJIONPOBOAHOCTM NpU CpeaHen TemnepaType 125
°C He b6bonee 0,08 BT/(M-K).

5.4 Ana Tennou3onsUMOHHOIO Cnos TpybonpoBOAOB C  MNONOXMTENbHOM
TeMmnepaTypor npu b6eckaHa/lbHOW MPOKAaAKe CieldyeT MPUMEHATb MaTepualbl
C NNOTHOCTbi He 6onee 400 Kr/mM M KO3GOUUMEHTOM TEMNIONPOBOAHOCTU He
6onee 0,07 BT/(M-K) npu TemnepaType MaTepuana 25 °C U BIAXHOCTH,
yKa3aHHOM B COOTBETCTBYHWMX rOCYyAapCTBEHHbIX  CTaHjaapTax nnm
TeXHUYEeCKUX yCnoBUAX.

5.5 Ansa Tennou3onsUMOHHOIO Cfosi obopyaoBaHMs M TpybonpoBoAoB C
oTpuuaTesibHbIMX TemnepaTypamu cnepyeT NpPUMEHATb Tennon30sALNOHHbIe
MaTepuasnbl U U3AeNUA C TMJOTHOCTbI He 6onee 200 kr/Mm U pacyeTHOM
TennonpoBOAHOCTbI0 B  KOHCTPYKLMUMK He bonee 0,05 BT/(M-K) npu
TemnepaType BeuecTB MUHYC 40 °C u Bbile U He 6onee 0,04 BT/(M-K) -
npn muHyc 40 °C.

Mpn BbibOpe MaTepuana TensoU30NIAUMOHHOIO CNOA  MOBEPXHOCTU C
Temnepatypon oT 19 po O °C creayeT OTHOCUTb K TMOBEPXHOCTAM C
oTpuLATENbHLIMU TemnepaTypamu.

5.6 MaTepwuansl, npmnMeHAemble B KayecTBe Ten1ounsonAaunoHHoro wu

MOKPOBHOrO  CNoeB B CoCTaBe  TenJoM30ALUOHHON KOHCTPYKLMUM
obopyaosaHns m TpybonpoBOAOB, AONKHH _6biITb CepTudMUMpOBaHb  (MMETb
rMrueHnYyeckoe  3akjuyeHue, MoXapHbin cepTuduKkar, cepTuduKkar

COOTBEeTCTBMUA KayecCTBa ﬂpOAyKuMM).

5.7 KOHCTpyKuus TennoBowu n3onaunm Tpybonposoaos npu
beckaHanbHOW MpoKnaake Ao/MkHAa o0b6nagaTb MNPOYHOCTHID HA CxaTue He
meHee 0,4 MNa.

Npu  beckaHanbHOM npoknaake TennoBbIX ceTen cneayert
npenmylieCTBEHHO NMPUMEHSATb NMpPeABapUTEeNIbHO W30JIMPOBAHHbIE B 3aBOACKUX
yCnoBuax Tpybel C wu3onauMen W3 nNeHonosMypeTtaHa B NOJIU3TUIEHOBON
obonouke (FoCT 30732) wnauM apmoneHobeToHa C yyeToM  AONYCTUMOM
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TemnepaTypbl NpUMEHeHMA MaTepuasnoB MW TemnepaTypHOro rpaguka paboTbl
TenJoBbIX CeTeun.

MpUMeHeHWe 3acCbiMHOM U30AAUUM  TPyboOMnpoBOAOB MNpU  MOA3EMHOM
npoknaake B KaHanax u 6eckaHanbHO He jponyckaeTcs.

5.8 Mpu beckaHanbHOM MpPOKNAAKE MNpeABaAPUTENIbHO U30/IMPOBAHHbIE
TpybonpoBoapl C M30AAUMENA U3 NeHonosMypeTaHa B  MOJIUSTUIEHOBON
060/M104Ke AO0NXHbI 6bITb CHabXeHbl CUCTEMOW AUCTAHUMOHHOIO  KOHTpOnA
B/IAXHOCTU U3ONALUN.

5.9 He JonycKaeTcs NPUMEHATb acbecTocoaepxaume
Tennon3oNAUMOHHbIE MATepuanbl AN KOHCTPYKUMA TenjaoBoW  M30N15UMM
obopyaoBaHuAa u  TpybonpoBOAOB C  OTpuUaATEeNbHbIMM  TemnepaTypamu
COAEPXAWNXCA B HUX BeWecTB U And  wu3onauum TpybonpoBOAOB MNOA3EMHON
NPOKNAAKN B HENpPOXOAHbIX KaHanax.

5.10 Mpu BbibOpE TENOM3O/ALMOHHBIX MAaTEPMAZIOB M MOKPOBHLIX C/I0EB
cneayeT YYuTbiBaTb CTOMKOCTb 3/1EMEHTOB TEMNJIOU30AAUMOHHON KOHCTPYKLUUK
K XWMWYECKM  arpeccuMBHbIM (HaKToOpaM  OKpyXawlWehn  cpembl, BKJIOYAs
BO3MOXHOEe BO3AeNCTBMUE BewecTB, COAepxXawmxcs B M3onnpyemom obbekTe.

He paonyckaeTcs npuMeHeHne  TenJon30/ALNOHHBIX MaTepuanos,
cojepxauux oOpraHuyeckme  BellecTBa, ans n3onAaumm KOHCTPYKLUN
obopyaoBaHMa M TpybonpoBOAOB, COAepXaliMxX CUbHble oKMcaMTenu  (KUAKUIA
Kucnopogn) .

Ans  MeTan/nyeckux MOKPbITUN JOJIXHA npeaycMaTpuBaTbCA
AHTUKOPPO3MOHHAA 3aumMTa WM BbIOMPATbCA MaTepuas, He NOABEPKEHHbIN
BO3AENCTBUI arpeCCUBHON Cpefbl.

5.11 Ana obopynosaHua u TpybonpoBOAOE, MOABEPraloWMXCA  YAAPHbIM
BO3JAENCTBUAM U BUBpaALMU, pPEKOMEHAYETCH MPUMEHATb TENI0U30/IALMUOHHbIE
M3aenus Ha OcCHoBe  6a3anbTOBOr0 CynepTOHKOro  wanM  acbecToBoro
BOJIOKHA.

Ans obbekToOB, noageprawwmxca  Bubpauum, npwu NPUMEHeHNH
WTYKATYPHbIX 3alMTHbBIX MOKPbLITUA  CleayeT npeaycMaTpuMBaTb  OKJIEWKY
WTYKQTYPHOr0 3aWMTHOMO NOKPLITUA C NOCiejyiled OKpPacKou.

5.12 Mpwu NpoOeKTUpPOBAHUU 0bbeKkToB C NOBbIWEHHbIMU
CAHUTAPHO-TUTMEHUYECKUMU TPebOoBaAHUAMU K COAEPXAHUI0 MbiIM B BO3AYyXe
NOMeWeHNUNn B KOHCTPYKUMUAX Tennou3onsaumm He [JONycKaeTcCs MpuUMeHeHue
MaTepuasoB, 3arpA3HANWMX BO3AYX B MOMELWEHUAX.

JonyckaeTcsa NpuUMeHeHUe TenjoU3O0JIALMOHHBIX W3AeUMA HA  OCHOBE
MUHEepasbHOM BaTbl BMAa BMCT u BMT no roCT 4640 c avameTpoM BOJIOKHA
He 6onee 5 MKM WAM WU3AEAUA U3 CYNEPTOHKOrOo CTEK/OBOJIOKHA B
obknagkax Co BCeX CTOPOH M3 CTEKASIHHOM WAM KpemMHe3eMHOW TKaHuM M noj
repMeTUYHbIM 3aWMTHBIM MOKPbLITUEM.

5.13 B KOHCTPYKUMAX TENI0oBOWM M30MAAUMM, NpeAHa3HAYEeHHbIX Ans
obecneyeHuMs 3ajaHHOM TemnepaTypbl Ha MNOBEPXHOCTUM  M30AAUMM, B
KayecTBe TMOKPOBHOIMO CJ/I0OA pPEKOMEHAYEeTCA TMPUMEHATb MaTepuanbsl  CO
CT;?GHb? yepHOTbl He Huxe 0,9 (c kKo3hdUMUMEHTOM M3NyyeHuUs He Huxe 5,0
BT/ (M-K).

5.14 He ponyckaeTcs NMPUMMEHEHME MeTaJlJIMYeCKOro MOKPOBHOIMO CJiof
npu noa3emHon 6eckaHaNbHOW MpoKAaAke W MNpoknaake TpybonpoBoAoB B
HeNPOXOAHbIX KaHasax.

ﬂOKpOBHHﬁ C/IOM U3 TOHKOJIMCTOBOIO MeTanna cC HapyXHbiIM  NMOJINMEPHbIM
NOKPbITUEM HE AONYyCKAeTCA TMpPUMEHATb B MeCTaX, MOABEPXKEHHbIX NpPAMOMY
BO34eNCTBUID COJIHEYHbIX Ny4yen.

5.15 MOKpPOBHbIN cnou  ponyckaeTcs He npeaycmatTpuMBaThb B
TENnJoU30/IAUMOHHBIX KOHCTPYKUMAX HA OCHOBE W3AeNUA U3 BOJIOKHUCTbIX
MaTepuanoB C nNokpbiTueM (K3WMPOBAHHLIX) W3  aNlOMUHMEBOW (GONbIU UK
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CTEKNOTKaHU (cTeknoxoncTa, CTEeKJIOPOroxu) 7 BCNEHEHHOr o
CUHTETUYECKOro Kaydyyka ANns U30JMpyeMbiX O0b6beKTOB, PACMO/IOKEHHbIX B
noMmeweHnsx, TOHHeNnsX, MnoABanax W 4vyepAakax 3AAHUA, U NpPU  KAHAJSIbHOM
npoknaake TpybonpoBomsoB.

5.16 ymcno cnoes Napoun30/IALMOHHOI O MaTepuana B
TEeNN0oM30MALMOHHbIX KOHCTPYKUMAX Ansa  obopyaoBaHuMs M TpybonpoBosoB C
OTpULATENbHBIMKM  TemnepaTypamu coaepxawumxcs B HUX BelwecTB
peKkoMeHAyeTCs NpuHUMaTb no Tabnuue 1.

Tabnmua 1
R EEE L PP e fommm——— Fommm e +
Mapon3onsauMOHHbIN | ToNwuHa, umcno cnoes
MaTepuan MM Napov30NALMOHHOI O
MaTepuana B
TEenaoM305LMOHHOM
KOHCTPYKUUKN B
3aBUMCUMMOCTM
OT TemnepaTypbl
N3011pyeMou
NOBEPXHOCTHU
M Ccpoka
3KCnayaTaumm
+ e +--——- +--——- +
oT MuHycC 60 po oT HUXe
9 °C MUHYC | MUHYC
61 100
Ao °C
MUHYC
100
°C
+  emmemmeemmmmeee e fommm e mmm  iatah Sttt oL LR
8 net 12 8 12 |8 |12
net | ner |netv|net|net
e e Lt EELEL PP L Py fomm e mm Fom—tm -t
nonuaTuneHosas 0,15-0,2 2 2 2 2 | 3| -
naeHka (roct
10354); naeHka
NONUBUHUNOYTUPASTbHASA
Knesuwas (roct
9438); nneHka
nonnMsTUNEeHOBAs
TepMmoycajo4Has
(rocTt 25951)
I it Fomm - tomm -+
0,21-0,3 1 2 2 2 2 3
+ mememme e fomm e mm Fom—tm -+
0,31-0,5 1 1 1 1] 2 2
it et L T e P e e et St T LR
donbra anwmuHmneBan |0,06-0,1 1 2 2 2 2 2
(rocT 618)
fom e e et SR P Pt e e it St T LR
n3on (roct 10296) 2 1 2 2 2 2 2
L EE L PPt R e e e LT fomm e mm Fommtm -t
Pybepong, (roct 1 3 - - - -1 -
10923)
+  memmeeee Fommmm e +o—=—- o= Fom -t
| 1,5 2 3 1 3 1 -0-1-1
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| | | | |

fom - +--—————- Fom - +---—- +--——- o+
MpumeyaHus
+
1 JonyckaeTcs
npumeHeHue Apyrux
MaTepuanos,
obecneuunBawwmx
YPOBEHb
ConpoTUBEHMUSA
NaponpPOHULLAHMIO He
Huxe, yem y
NpUBeAEeHHbIX B
Tabnuue.
+
2 ons
MaTepunanos C
3aKpbITON
NOpUCTOCTbI0,
umewumnx  KoshpuumeHT
NaponpoOHULLAEMOCTH
MeHee 0,1
mMr/(M-4-Ma), BO
BCEX cnyyasx
npuHMMaeTCs OAVH
Napon30aALMNOHHbIN
cnomn.
R et L L +
5.17 Npu NpUMEHEeHMN TennouM3OoNAUMOHHBIX MATepUasoB M3  BCMNEHEHHbIX
nonMMepoB C 3aKpbITbIMU nopamu HeobX0oANMOCTb npuMeHeHus
Napou3oNsALMOHHOIO CNos  AONXHA  ObiITb OBOCHOBaHa  pacyeToM. Mpu
NCKJTI0YEHUM Napon30NALMOHHOTO cnos cneayet npeaycmaTpuBaTb
repmeTM3aumio CTbIKOB U3AeNui MmaTepuanamm, He MponycKawwmmm BOASHbIE
napsl.

5.18 Tennon3onsuMOHHble KOHCTPYKUMM W3 MaTepuanoB C TFpynnown
ropoyecT '3 u 4 He AonycKaeTcCsa npeaycmaTpusBaTh A8 060OpyAoOBaHMA U
TpybonpoBoaOB, PaCMOJIOKEHHbIX :

a) B 3aHNAX, Kpome 34aHMn IV cTeneHu OrHeCTOMKOCTH,
ONHOKBAPTUPHBIX XWJbIX AOMOB W OXJaxAaemblX MOMelUeHUA XON0AU/TbHUKOB ;

6) B HapyXHbIX TEXHONOrMYECKUX YCTaHOBKAX, KpOMe  OTAe/lbHO
cToswero obopynoBaHus;

B) Ha >CTakajax, ranepeax M B TOHHeNAX Npu Hanuuum kKabenen unm
TpybonpoBOAOB, TPaAHCMOPTUPYHWMX rOplYne BewecTBa.

Mpu 3TOM AONYCKAeTCA MNPUMEHEeHWEe TropHYMX MaTepuanoB rpynnsl 3
wim 4 pna:

- Mapou30JIALMOHHOIO CJIo TOJIWMHOW He bonee 2 MM;

- CJIOSl OKpPaCKW WAWU MJIEHKWU ToJNWMHOW He 6onee 0,4 Mmum;

- MOKPOBHOIr0O C/ioi TpybonpoBOAOB, PACMOJIOKEHHbIX B TEXHUYECKUX
NOABAsSIbHLIX 3Takax M MOANONbAX C BbIXOAOM TONbKO Hapyxy B 3AaHuax I u
II cTeneHem OrHeCTOMKOCTU MpU YCTPOMCTBE BCTABOK AJIMHOM 3 M u©3
Heropwynx maTtepuanoB He 6onee uvem yepe3 30 M AnuHbl TpybonpoBoaa;

- TenJou3oNIALMOHHOIO C/I0A U3 3a/IMBOYHOrO MeHonosinypeTaHa npu

NMOKPOBHOM cCJioe U3 OUMHKOBAHHOW CTaau B HapyXHbIX TeXHOJIOrn4yeCKux
YCTAHOBKAaX WU TOHHenNAX.
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MOKPOBHbLIM CAOM U3 cnaboropwynx MaTepuanoe rpynn Il wu T2,
npuMeHAaemMblX ANA HaAPYXHbIX TeXHOJIOrnYeCKMX YCTaHOBOK BbICOTOM 6 M U
bonee, AOMXeH ObITb HA OCHOBE TKAHU U3 MUHEPASbHOrO0 WM CTEK/AAHHOro
BOJIOKHa.

5.19 Tennoeas wu3onsauuMs TpybonpoBoaoB M obopyaoBaHMA [OJXHA
COOTBETCTBOBATb TpeboBaHUAM 6€30MaCHOCTU W 3aAWMTbl OKPYXawWen cpessbl.

Ana  TpybonpoBOoAOB  HaA3eMHOW  MpPOKNAAKW  Npu npUMeHeHun
TENNOU3ONALUNOHHBIX KOHCTPYKLUA M3 rOpwYMX MaTepuanos rpynn 3 u 4
cneayeT npeaycMaTpuBaThb:

- BCTaBKW AJIMHOW 3 M M3 Heropwymx MmaTepuasoB He 6Oonee uyem
yepe3 100 M anuHbl TpybonpoBoaa;

- YYaCTKM  TEenJIoU3OJIAUMOHHbBIX  KOHCTPYKUUA U3 Heropro4mnx
MaTepuanoB Ha PACCTOAHUM He MeHee 5 M OT TEexXHONOrMyeCKUx YCTAHOBOK,
coAepXaumnx ropwyne rasbl U XUAKOCTU.

NMpu nepecevyeHun TpybOMpPoOBOAOM MPOTUBOMOXAPHOM nperpaapl cCneayet
npeaycMaTpuBaTb  TeNJION30/MALMOHHbIE  KOHCTPYKLMUM n3 Heropoumnx
MaTepuanoB B npeaenax pasMepa MPOTUBOMOXAPHOW Mperpassl.

Mpu NPUMEHEHUU KOHCTPYKUUN TenjaonpoBOAOB B TEMJIOBOM U30AALUK
M3 roplYMx MaTepuasoB B Heropwyen o0bosOYKe AOMNYCKAETCA He AenaTb
NPOTUBOMNOXAPHbIE BCTABKW.

TpeboBaHus K noxapHowm b6e3onacHocTuU Tennon30/ALMOHHbIX
KOHCTPYKUUN TpybonpoBOAOB TeMNnoBbLIX ceTel npuBedeHsl B CHuM 41-02.

5.20 Ans snemeHTOB o0bopyaoBaHua M TpybonpoBoaos, Tpebyioumx B

npouecce  3KCnAyaTauunm  CUCTEMATUYECKOTO HabnwopeHus , cnepyet
npeaycMaTpmuBaTb cbopHo-pa3zbopHbie CbeMHble TenaoM309LM0HHbIe
KOHCTPYKLUN .

CbeMHble TEemn/I0M30/IALMOHHbBIE KOHCTPYKLUMM AO/XKHbI NPUMEHATbCA  AfsA
M30NALUUN  NIOKOB, (NAHLEBbIX COEAUHEHUW, apMaTypbl, CASIbHUKOBBIX WU
CUNbGOHHBIX KOMMEHCATOPOB TPybonpoBOAOB, a TakKke B MeCcTax W3MepeHun
M NPOBEPKU COCTOSHUSA WM3O0NUPYEMbIX MOBEPXHOCTEN.

5.21 U3genua N3 MUHEPasIbHON U CTEKJAAHHOW BaThbl, MPUMeHsAeMble
KayecTBe TennoM30NAUMOHHOrO  C/oA  AnA_ TpybonpoBOAOE — MOA3EMHO
KaHa/bHOW MNPOKAAAKWU, AOMXHbI 6bITb rUAPOohOOU3UPOBAHDI.

B
"

He ponyckaeTcs npuMeHeHue TENnJoU30/IAUMOHHbIX _ MATepuasos,
noaBepXeHHbIX AeCTpyKuunn npu B3anMmoaoencTtseum C B/1arou (MaCTMHHaﬂ
M30nAuUmnA, U3nenus U3BEeCTKOBO-KpeMHe3eMuUcTble, NepinToLeMeHTHbIe 7]
COBEeJ/INTOBbIE) .

6 MPOEKTWPOBAHME TEMJIOBOW W30a5UUN

6.1 onpepeneHue TOJIWUHDI Tenn1on30/1AULMOHHOI O cnosn no
HOPMUPOBAHHOWM MJIOTHOCTWU TeNJI0OBOIro MNOTOKa.

6.1.1 HOopMbl NAOTHOCTU TENIOBOro noToka 4epe3s WN30/IMPOBAHHYIO
NOBEPXHOCTb obbekToB, pacrnojioXeHHbIX B EBpPONEMCKOM permoHe Poccum,
cnepyeTt nNpuUHUMAaTb He bonee YKa3aHHbIX :

ana  obopyaoBaHus " TpybonpoBoaos d MOJIOXUTENbHbIMM
TeMmnepaTypaMmu, PacCnONOKEHHbIX:

- Ha OTKpPbLITOM BO3ayxe - no Tabnuvuam 2 un 3;
- B noMeweHun - no Tabnuuam 4 u 5;

ans  obopyaoBaHus " TpybonpoBoaoB C oTpULLATENbHbIMU
TemnepaTypaMu, pPacnosOXEHHbIX :
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- Ha OTKpPbLITOM BO3AyXe - MNO Tabnuue 6;

- B nomeweHun - no Tabnuvue 7;

npun npoknagke B HeNPOXOAHbIX KaHanax:

- Ans TpybonpoBOoAOB ABYXTPYOHbIX BOAAHBIX TEMJOBLIX CeTen - Mo
Tabnvuam 8 u 9;
- AN NaponpoBOJOB C KOHAeHCaToMpoBoAaMy TMpuU UX COBMECTHOMN
npoknajke B HeMNpPoOXOAHbIX KaHanax - no Tabnuue 10;
ans  TpybonpoBOoAOB ABYXTPYOHbIX BOAAHbLIX TEMJIOBbLIX CeTew npwu
beckaHanbHOW npoknaake - no Tabnuuam 11,12.
Tabnuua 2 - HoOpMbl MJIOTHOCTM TeMjaoBOro noToka o0bopynoBaHuS n
TpyboONpoBOAOB C MNONMOXMUTE/NbHBIMA TemnepaTypamM MNpu  PachnosioKeHUM Ha
OTKpPbLITOM BO3JyXe M uucie 4yacoB paboTbl 6onee 5000
fmmm - o +
YCNOBHbIN TemnepaTypa
npoxozn, TensioHocuTens,
TpybonpoBoaa, °C
MM
+ e s it e E e B (e e B
20 50 IlOOIlSOIZOOiZSOi300{350{400{450}500I550I600 I
+  mmmmee e i et et S R i Tt atalek T e S
MIOTHOCTb
TensoBoro
notoka, BT/M
fmmm - o s et e E e B e T B R
15 4 9 |17 |25 |35 |45 |56 |68 |81 |94 |109|124]|140
fmmm - it i it it e e R e Tt etk Tttt
20 4 10 [19 |28 [39 |50 [62 |75 |89 |103[119]135|152
fmmm - o s et T E e B et et T EE S TS
25 5 11 |20 |31 |42 |54 |67 |81 |95 |111|128]145|163
fmmm - it s it et S e R e Tt ettt Tttt
40 5 12 [23 |35 [47 |60 |75 |90 [106]123|142]|161|181
fmmm e o s e T E e B et et T EEE S TS
50 6 14 |26 |38 |51 |66 |81 |98 |115]133|153]|173]195
fmmm - it i it et e e R e Tt Tttt Tttt
65 7 16 [29 |43 |58 |74 |90 |108|127]|147]169]|191|214
fmmm e o s e T B B et et T S S S
80 8 17 |31 |46 |62 |78 |96 |115|135]156]179]202]|226
fmmm - o s it Tttt S e R e  E Tt atalat Talatatat
100 9 19 [34 |50 |67 |85 [104]|124|146]|168|192]217|243
fmmm e o s et T B R et et T EE S TS
125 10 21 |38 |55 |74 |93 |114|136]159|183]208|235]263
fmmm - o i et et S e e Tt ettt Tttt
150 11 23 |42 |61 |80 |101]132]|156]182]|209|238]|267|298
fmmm - o s Tt T B B it T T EE S TS
200 14 28 |50 |72 |95 |119]154|182|212|242|274|308]|343
fmmm - o s et et S i et atalak Tttt
| 250 | 16 |33 |57 |82 |107]133]173]204]236|270]|305|342]380 |
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o |

Fommm - o - i it T e e D S
300 18 39 |67 |95 |124]153|191(224|259(296(|333(373|414
fommm e o bt e e e T e et L et
350 22 45 |77 [108]|140(173]|208|244]281|320]|361|403]446
Fommm - Fomm - it St St e e L et &
400 25 49 |84 [117|152|187(223|262|301|343(385|430(476
fommm e R et it e e e e e T Tt =
450 27 54 |91 |127|163]200|239(280|322|365|410|457|505
Fommm - Fomm - it St St e e e &
500 30 58 |98 [136|175]215|256(299|343|389|436|486|537
fommm e R it e D T R T e D T et =
600 34 67 |112|154|197|241|286|333|382|432|484|537]593
Fommm - Fomm - it et e R e &
700 38 75 [1241170(217]264|313|364|416|470|526|583|642
fommm e fomm e it e T e e e e L et
800 43 83 [137|188(238|290|343|397|453|511|571|633|696
Fommm - Fomm - it et R S
900 47 91 |150|205|259(315|372|430|490|552|616|681|749
o R et i e T e e e e et =
1000 52 100[163]222[281]340[400]463|527]592|660]729|801
———————————————————————————— i St Sttt e R e el S
1400 70 133[215(291|364(439|514(591|670|750|833[918|1098
o fomm e D et e D e D e
bonee 1400 7] MNOTHOCTb
niaockue TenJoBoro
NOBEPXHOCTHU notoka, BT/M
+ mmmmme e it e e S
15 27 |41 |54 |66 i77 189 ilOOillOI134I153Il74I192 I
o R et e it S e
NMpumeyaHue -
MpomMexyTOouHble
3HAYeHNA HOpM
NAOTHOCTHU
TenJoBoro
noToka
cnepyert
onpeaenaTb
UHTepnonaumen.
o +
Tabnuua 3 - HoOpMbl MJOTHOCTM TeNJOBOro MoToka obopyaoBaHus 7
TpybONpPOBOAOB C MOJIOXKMTE/IbHbIMA TemnepaTypamMM MNpuM  PachoiOKEHMM Ha
OTKPBLITOM BO3Ayxe M uyucne yacoB paboTel 5000 n meHee
fommm e R e L et +
| Y CJ/TI0BHbIN | TemnepaTtypa |
| npoxon | TennoHocuTens, |
| TpybonpoBoaa, | °C |
| MM | |
I I I
+
—————————————— B bt e e e ettt L LR
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20 |50 |100|150]200]250]300]350]/400]450]|500]|550 |600
I I e e S R I
+
""""""" 1 heotwocrs | T
| Tennosoro |
| noTtoka, BT/M |
Fommm - l —————————————— l———+———+———+———+———+———+———+———+———+———+————+————
1 15 | 4 |10 |18 |28 |38 [49 |61 |74 |87 102117133 |150
I I e e S R I
Fommm - Fommm - e it B e O e e S
1 20 | 5 [11 |21 |31 |42 |54 |67 |81 |96 |112]|128|146 |164
I I e e S R I
Fommm - Fommm - e it B e O e e S
1 25 | 5 |12 |23 |34 |46 |59 |73 |88 |104]120]138|157 |176
I I e e S R I
Fommm - Fommm - e it B e O e e S
1 40 | 6 |14 |26 |39 |52 |67 |82 |99 |116]135]|154|174 |196
I I e e S R I
Fommm - Fommm - e it B e O e e S
1 50 | 7 |16 |29 [43 |57 |73 |90 |107]126]146]|167|189 |212
I I e e S R I
Fommm - Fommm - e it B e O e e S
1 65 | 8 |18 |33 |48 |65 |82 [100]/120]141]|162|185|209 |234
I I e e S R I
Fommm - Fommm - e it B e O e e S
1 80 | 9 [20 |36 |52 |69 |88 |107]128]150|172|197|222 |248
I I e e S R I
Fommm - Fommm - e it B e O e e S
1 100 | 10 [22 |39 |57 |76 |96 |116]139]162]|187|212|239 |267
I I e e S R I
Fommm - Fommm - e it B e O e e S
1 125 | 12 |25 |44 |63 |84 |113]137]162]189|216|245|276 |307
I I e e S R I
Fommm - Fommm - e it B e O e e S
1 150 13 |27 |48 |70 |92 [123]149]176]205]235]|266]|298 |332
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CHun 41-03-2003 TennoBas u3onsauus o0bopypoBaHus u TpybonpoBosoB (0TKa3aHO B rocperucrtpauuu) .txt
o |

| | | | |
fmmmmmmm - fmmm - i T o it e e e e
1 200 | 16 134 |59 |83 |109]|146|176|207|240|274]|310|347 |385
I | | | | | | | | I | | |
fmmmmmmm - fmmm - i T o it e e e e
1 250 | 19 139 |67 |95 |124]|166]199]234|270]|307|346|387 |429
I | | | | | | | | I | | |
fmmmmmmm - fmmm - i T o it e e e e
1 300 | 22 |44 |76 |106|138]|184]220(258|297]338(380(424 |469
I | | | | | | | | I | | |
fmmmmmmm - fmmm - i T o it e e e e
1 350 | 27 |54 |92 |128|164]|202|241]282|324]|368|413]460 |508
I | | | | | | | | I | | |
fmmmmmmm - fmmm - i T o it e e e e
1 400 | 30 160 |100(139(178]|219]260|304|349]|395|443]493 |544
I | | | | | | | | I | | |
fmmmmmmm - fmmm - i T o it e e e e
1 450 | 33 165 |109]150(192]235]280|326|373|422]473|526 |580
I | | | | | | | | I | | |
fmmmmmmm - fmmm - i T o it e e e e
1 500 | 36 |71 |118]162(207]253]300]349(399]451]505|561 |618
I | | | | | | | | I | | |
fmmmmmmm - fmmm - i T o it e e e e
1 600 | 42 182 |135]185|235]|285]338(391|447|504|563|624 |686
I | | | | | | | | I | | |
fmmmmmmm - fmmm - i T o it e e e e
1 700 | 47 191 |150]204|259]314]371|429|489|551|614|679 |746
I | | | | | | | | I | | |
fmmmmmmm - fmmm - i T o it e e e e
1 800 | 53 1102|1661226|286|346|407|470|535|602|670|740 |812
I | | | | | | | | I | | |
fmmmmmmm - fmmm - i T o it e e e e
1 900 | 59 1112|1831248(312|377|443|511|581|652|725|800 |877
I | | | | | | | | I | | |
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CHun 41-03-2003 TennoBas u3onauus obopypoBaHus u TpybonpoBosoe (0TKa3aHO B rocperucrtpauuun) .txt

o Fomm e it Sl et el e atatat St
+
1000 | 64 [1231199|269|339|408|479|552]626|702|780|860 |941
I | I I I | | | | I | | |
o Fomm e e i B it i e e
+
165]264]355|444]5321621|712|804|898|995|1092|1193| | | | |
o Fomm e e i B it i e e
+
Bonee 1400 u| MNNOTHOCTbL |
niockKue | Tennosoro |
NOBEPXHOCTHU i notoka, BT/M i
+
—————————————— i it e T B e e e T PN P S
| 19 |35 |54 |70 |85 |99 [112|125|141|158|174]191 |205
I | I I I | | | | I | | |
o Fomm e e it B R Sl Ralatat ST TR e S
+
MpumeyaHue -
MpoMexyTouHble
3HAYeHUsA HOpM
NMIOTHOCTHU
TennoBoro
noToka
cneayet
onpeaenaTb
MHTepnonsumen.
fom - +
Tabnuua 4 - HOpMbl MJOTHOCTU TEMJOBOr0 MOTOKa AN  0bopynoBaHuMS W
TpybonpoBoAOB C MOJIOXUTE/bHbIMU TemnepaTypamu nNpu  PacCnosioOXeHUM B

noMelieHnn u yucne 4yacoB paboTsel 6onee 5000

Fmm - Fmm - +
YC/TOBHbIN TemnepaTypa
npoxozn, TennoHocuTensq,
TpybonpoBoaa, °C
MM
+ e e~ ——————}
50 100|150|200|250{300{350{400{450{500}550}600}
+ e i Tttt e R s taiat: Sttt atalat
MIOTHOCTb
TennoBoro
notoka, BT/M
Fom - Fmm - o~ ——————}
15 6 14 |23 |33 |43 |54 |66 |79 |93 |107]122]|138
Fom - o - s Tttt e s taiat: Tttt ittt
20 7 16 |26 |37 |48 |60 |73 |87 ]102]117]134]151
Fom - Fmm - o~~~ ———}
25 8 18 |28 |40 |52 |65 |79 |94 |110|126]|144|162
Fom - o - s Tttt e s taiat: Tttt ittt
| 40 [ 9 [21 |32 [45 |59 [73 [89 [105|122|141]160|180]
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CHun 41-03-2003 TennoBas u3onsauus 0bopypoBaHus u TpybonpoBosoB (0TKa3aHO B rocperucrtpauum) .txt
o |

fmm - o e it et it it Tl S s
50 10 23 |36 |50 |64 |80 |96 |114|133|152|173|194
e ittt it Sl e St Sl Rl St St s
65 12 26 |41 |56 |72 |89 |107(127]147]1169|191|214
- e it et e aat it ettt e S
80 13 28 |44 |60 |77 |95 |114|135|156(179|202|227
e ittt it Sl e e St Sl Rt St St s
100 14 31 |48 |65 |84 |103|1241146]169]193|218]|244
o e it el it Tl ks
125 16 35 |53 |72 |92 |113|136/159|184|210|237|265
e ittt it Sl B I St S S St St
150 18 38 |58 |79 |100|123|1471172|199|226|255]285
o e it et R e S
200 22 46 |70 |93 [118|144(172]200|230|262|294|328
e ittt it et B R Sl Rt St St s
250 26 53 |79 |106|134|162|193]224|257]1291|327|364
o e it et e s it Tlatat Tttt
300 29 60 |88 |118|148|179|212|246|281|318|357|396
e ittt it i B it S Rt St Sttt
350 33 66 |97 |129]161|195|230(267]305|344|385|428
o e it et R e S
400 36 72 |106|139|174|210|247|286|326|368|411|456
e ittt it el B R Sl Rt St Sttt
450 39 78 [114]150(187|225]264|305|348|392|437|484
o s it et R et S &
500 43 84 |123|161|200|241|282|326|370(417|465|514
el ittt it el B s St Sl Rl St St s
600 49 96 |139|181|225|269]315|363]412|462|515]569
o e it et R e S et
700 55 107]153]200|247|295|344|395|448|502|558|616
e ittt it it R e S Rt Sl St s
800 61 118|169]220(270]322|1376|431]1487|546|606|668
o e it el e it Tttt kN
900 67 130]185]239]294|350|407|466|527|589|653|718
e ittt it el B Sl Rttt Skt E e
1000 74 141|201]259|318|377]1438|501|565|631|699|768
- e it el it it Tl kN
1400 99 1871263|337|411|485|561|638|716|797|880|964
e ittt it i B Rt Sl Rttt TR
Bonee 1400 7] MNOTHOCTb
nnockue TennoBoro
NOBEPXHOCTHU notoka, BT/M
+  mmmmmm e e it el e R . it Sttt Sttt
23 41 |56 |69 |82 194 i106{118{130{141}153}165}
o Fomm e it i B St Sttt Rttt T e



CHun 41-03-2003 TennoBas u3onsauuMs obopypoBaHus u TpybonpoBosoe (0TKa3aHO B rocperucrtpauuun) .txt

MpuMeyaHue -
MpoMexyTOoUHble
3HayeHuss HOopM
NNOTHOCTMU
TennoBoro
noToka
cnepyeT
onpenenaTb
UHTepnonaumen.
e T +
Tabnuua 5 - HOpMbl NAOTHOCTU TEMJOBOr0 MOTOKa ANns obopyaoBaHuMs W
TpybonpoBOJOB C MOJIOKUTE/NbHBIMU TemnepaTypamu nNpu  PacnosioXeHUun B
noMeweHnn u yucne 4yacoB paboTbl 5000 M meHee
e T Fommm - +
YCNOBHbIV TeMmnepaTypa
npoxoa, TennoHocuTens,
Tpybonposoaa, °C
MM
+ e s et e e s it S
50 100|150|200I250I300I350I400I450I500{550 {600 {
+ e i i e Sttt malatat b e R e e
MNOTHOCTb
TennoBoro
notoka, BT/M
e e T Fommm - s S e e it St R R RS
15 6 16 |25 |35 |46 |58 |71 |85 114|130 [147
it e e e Fom - i i e e it S
20 7 18 |28 |40 [52 |65 |79 |93 |109|126|143 |161
e e T Fommm - s S e e it St ST R S
25 8 20 |31 |43 |56 |70 |85 |101|118|136(|154 |174
it e e e Fom - i i e e ittt S S
40 10 23 |36 |49 |64 |80 |96 [114]132|152(|172 |194
e T e Fommm - s S i i e e e e e i S
50 11 25 |40 |54 |70 |87 |105|124|144|165|187 |210
it e e e o i i e s Sttt B it S
65 13 29 |45 |62 |79 |98 |118|139|161|184]208 |233
Fom - Fommm - s e e e et e N s it S
80 14 32 |49 |66 |85 |105|126|148|171|195|221 |247
it e e Fomm - i i e e it S
100 16 35 |54 |73 |93 |115|137|161|186|212|239 |267
e e T Fommm - s S e e it S i3
125 18 39 |60 |81 |103|126/151]176]203]231|261 |291
it e e e Fomm - i i e s it S
150 21 44 |66 |89 |113]138]164]1192|221|251|282 |315
e e T Fommm - s e e e it S S
200 26 53 |80 |107|134|163|194|225|258]292|328 |365
it e e e o i i e it malatat b e R TP e
250 30 62 |92 |122]153|185|218|253]290|327|366 |407
e e T e Fomm - s e R e it St S R S
| 300 | 34 |70 [103]136[170]205]241]1279]319]359|402 |446 |
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350 38 77 1113]149|186|224|263|304|347|391|436 |[483
o m e o i it B s St Rl Salatatat Sttt ¥
400 42 85 |123]162]201|242|284|328|373|419|467 |517
fmm - o s e T s it bt e T TSP
450 46 92 |134|175|217|260|305|351|398|448|498 |551
o m e Fomm e i b B it palats S T e P S
500 51 100[144]189[233]279|327|375|426|478]532 |587
o - o s et et s it et R PSP
600 58 114116412141263|314|367|420|476]533|592 |652
o m e o m e i i B it Sl et Salatatat Sttt ¥
700 65 1271182]236[290]345[402]460|520|582|645 |710
o - o s i S s it bt e T TSP
800 73 141]2021261]320]379|441|504|568|635|703 |772
o Fomm e i bt B it R S b
900 81 156[221]285|349|413|479|547|1616|687|760 |834
o s e T s it bt e PSP
1000 89 170]2411309]378|447]518]590|663]739|816 |896
o o m e i it B s St St Salat Sttt ¥
1400 120 226|318|406|492|580|668|758|850|943]1038|1136
———————————————————————————— s e T e it bt e T TN PP
Bonee 1400 [ MNOTHOCTb
naockue TensoBoro
NOBEPXHOCTHU noToka, BT/M
+  mmmmmme e i Tl e it St ettt Salatatat Sttt ¥
26 46 |63 |78 |92 I105I119I132I145I158{171 {190 {
o o - s et T s it bt e T TSP
MpumeyaHue -
MpoMexyTouHble
3HAYeHUsA HOpM
NMIOTHOCTHU
TensoBoro
noToka
cneayet
onpeaenaTb
MHTepnonsumen.
fom - +
Tabnuua 6 - HOpMbI MJOTHOCTU TEMJOBOr0 MOTOKa AN 0bopyaoBaHuUS W
TpybonpoBoAOB C OTpPULATENbHLIMU TemnepaTypamu nNpu  PacCnosioKeHUM Ha
OTKPBLITOM BO3AyXe
o o - +
YCIOBHbIV | Temnepatypa |
npoxoa, | TennoHocuTens, |
Tpybonposoaa, | °C
MM | |
| |
+
—————————————— i et e it St e R Sttt
MUHYC | MUHYC | MUHYC | MUHYC | MUHYC | MUHYC | MUHYC | MUHYC | MUHYC | MUHYC |
[ | 10 | 20 | 40 | 60 | 80 | 100 | 120 | 140 |

CHun 41-03-2003 TennoBas u3onsauus 0bopypoBaHus u TpybonpoBosoB (0TKa3aHO B rocperucrtpauum) .txt
o I
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CHun 41-03-2003 TennoBas u3onsauus obopypoBaHus u TpybonpoBosoe (0TKa3aHO B rocperucrtpauuun) .txt

160 | 180 |
I I I I I I I I I I I

I I
+
—————————————— B it bl e B R ataiat Tttt TN R R
| | MAoTHOCTb
| | Tennosoro |
I { notoka, BT/M ‘
Fom - Fmm - +-———- +-———- +-———- - +-———- +-———- +-———- +-———= +-
————t— - +
| 20 | 3 | 3 | 4 | 6 | 7 | 9 |10 | 12 | 14 |
16 | 17 |
I | | I I I I I I I I I I
Fmm - Fmm - +-———- +-———- +-———- - +-———- +-———- +-———- +-———= +-
————t— - +
| 25 | 3 | 4 | 5 | 6 | 8 | 9 |11 | 12 | 15 |
17 | 18 |
I | | I I I I I I I I I I
Fmm - Fmm - +-———- +-———- +-———- - +-———- +-———- +-———- +-———= +-
————t— - +
| 40 | 4 | 5 | 5 | 7 | 9 |10 | 12 | 13 | 16 |
18 | 19 |
I | | I I I I I I I I I I
Fmm - Fmm - +-———- +-———- +-———- - +-———- +-———- +-———- +-———= +-
————t— - +
| 50 | 5 | 5 | 6 | 8 |10 | 11 | 13 | 14 | 16 |
19 | 20 |
I | | I I I I I I I I I I
Fmm - Fmm - +-———- +-———- +-———- - +-———- +-———- +-———- +-———= +-
————t— - +
| 65 | 6 | 6 | 7 | 9 |11 | 13 | 14 | 16 | 18 |
20 | 21 |
I | | I I I I I I I I I I
Fmm - Fmm - +-———- +-———- +-———- - +-———- +-———- +-———- +-———= +-
————t— - +
| 80 | 6 | 6 | 8 |10 | 12 | 14 | 15 | 17 | 19 |
21 | 22 |
I | | I I I I I I I I I I
Fmm - Fmm - +-———- +-———- +-———- - +-———- +-———- +-———- +-———= +-
————t— - +
| 100 | 7 | 7 | 9 |11 |13 | 15 | 17 | 18 | 20 |
22 | 23 |
I | | I I I I I I I I I I
Fmm - Fmm - +-———- +-———- +-———- - +-———- +-———- +-———- +-———= +-
————t— - +
| 125 | 8 | 8 | 9 |12 | 14 | 16 | 18 | 20 | 21 |
24 | 25 |
I | | I I I I I I I I I I
Fmm - Fmm - +-———- +-———- +-———- - +-———- +-———- +-———- +-———= +-
————t— - +
| 150 | 8 | 9 |10 [ 13 | 15 | 17 | 19 | 21 | 23 |
26 | 27 |
I | | I I I I I I I I I I
Fmm - Fmm - +-———- +-———- +-———- - +-———- +-———- +-———- +-———= +-
————t— - +
| 200 | 10 | 10 | 12 | 16 | 18 | 20 | 23 | 25 | 27 |
29 | 31 |



CHun 41-03-2003 TennoBas u3onsauuMs obopypoBaHus u TpybonpoBosoe (0TKa3aHO B rocperucrtpauuun) .txt

Fom - fom - +-———- +-———- - - - - et - +-
Rt ST +

| 250 | 11 | 12 | 14 | 18 | 20 | 23 | 26 | 27 | 31 |
33 | 35 |

I | | I I I I I I I I I I
Fom - fom - +-———- +-———- - - - - et - +-
Rt ST +

| 300 | 12 | 13 | 16 | 20 | 22 | 25 | 28 | 30 | 34 |
36 | 38 |

I | | I I I I I I I I I I
Fom - fom - +-———- +-———- - - - - et - +-
Rt ST +

| 350 | 14 | 15 | 18 | 22 | 24 | 27 | 30 | 33 | 36 |
38 | 41 |

I | | I I I I I I I I I I
Fom - fom - +-———- +-———- - - - - et - +-
et ST +

| 400 | 16 | 16 | 2% | 23 | 26 | 29 | 32 | 34 | 38 |
40 | 43 |

I | | I I I I I I I I I I
Fom - fom - +-———- +-———- - - - - et - +-
et ST +

| 450 | 17 | 18 | 21 | 26 | 28 | 31 | 34 | 37 | 39 |
42 | 45 |

I | | I I I I I I I I I I
Fom - fom - +-———- +-———- - - - - et - +-
et E LT +

| 500 | 19 | 21 | 23 | 27 | 30 | 33 | 36 | 38 | 41 |
44 | 46 |

I | | I I I I I I I I I I
Fom - fom - +-———- +-———- - - - - et - +-
et E T +

|bonee 500 wu| MNnoTHOCTb |

| nhockue | Tennosoro |

IHOBerHOCTM I noToka, BT/M ‘
+

—————————————— e et

| [ 11 | 12 |12 | 13 [ 13 | 14 | 15 | 15 | 16 |
17 | 17 |

I | | I I I I I I I I I I
e fom - +-———- e - - - - et +-———- +-
et EE T +

NpuMeyaHue -

MpoMexyTOouHble

3HaYeHUss HOpM

NAOTHOCTHU

TennaoBoro

noToka

cneayeTt

onpeaensThb

UHTepnonsaumen.
e +

* COOTBETCTBYET opurvHany. - [lpumeyaHue "KOAEKC".

Tabnuua 7 - HOpMbl NJIOTHOCTWM TEMJIOBOro MOoToKa Ans obopyaoBaHus U

TpybonpoBOAOB C OTpuUATE/bHbIMA TeMmnepaTypamMuM MNpu  PaCMO/IOKEHUM B
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CHun 41-03-2003 TennoBas u3onauus obopypoBaHus u TpybonpoBosoe (0TKa3aHO B rocperucrtpauuun) .txt

rnomeueHnu
o m e Fomm e +
YCNOBHbIV | Temnepatypa |
npoxogn | TennoHocuTens, |
Tpybonposoaa, | °C |
MM | |
I I

+

—————————————— i e i e e e i

MUHYC | MUHYC | MUHYC | MUHYC | MUHYC | MUHYC | MUHYC | MUHYC | MUHYC | MUHYC |
| 10 | 20 | 40 | 60 | 80 | 100 | 120 | 140 |

160 | 180 |
| | | | | | | I | |

I I
+
—————————————— e T T B i et e B T
| |  nnoTHocTb
| |  Tennosoro |
i I notoka, BT/M i
fmmmm - it L i +-—-—- +-—-—- +---—- +---—- +--——- +--——- +---—- +-
————————— +
| 20 | 5 | 6 | 6 | 7 | 9 |10 | 12 | 14 | 15 |
16 | 18 |
| | | I | | | | | | I | |
fmmm - it L 4-—-=- +-—-—- +-—-—- +---—- +---—- +--——- +--——- +---—- +-
————————— +
| 25 | 6 | 7 | 7 | 8 |10 |11 | 12 | 14 | 16 |
17 | 20 |
| | | I | | | | | | I | |
fmmm - it L 4-—-=- +-—-—- +-—-—- +---—- +---—- +--——- +--——- +---—- +-
————————— +
| 40 | 7 | 7 | 8 | 9 |11 |12 | 13 | 16 | 17 |
19 | 21 |
| | | I | | | | | | I | |
fmmm - it L 4-—-=- +-—-—- +-—-—- +---—- +---—- +--——- +--——- +---—- +-
————————— +
| 50 | 7 | 8 | 9 |10 |12 | 13 | 14 | 17 | 19 |
20 | 22 |
| | | I | | | | | | I | |
fmmm - it L 4-—-=- +-—-—- +-—-—- +---—- +---—- +--——- +--——- +---—- +-
————————— +
| 65 | 8 | 9 | 9 |11 |13 | 14 | 16 | 18 | 20 |
21 | 23 |
| | | I | | | | | | I | |
fmmm - it L 4-—-=- +-—-—- +-—-—- +---—- +---—- +--——- +--——- +---—- +-
—————— +
| 80 | 9 | 9 |10 | 12 |13 | 15 | 17 | 19 | 20 |
22 | 24 |
| | | I | | | | | | I | |
fmmm - it L 4-—-=- +-—-—- +-—-—- +---—- +---—- +--——- +--——- +---—- +-
————————— +
| 100 | 10 [ 10 | 11 | 13 | 14 | 16 | 18 | 20 | 21 |
23 | 25 |
| | | I | | | | | | I | |
fmmm - it L 4-—-=- +-—-—- +-—-—- +---—- +---—- +--——- +--——- +---—- +-
————————— +
| 125 11 | 11 | 12 | 14 | 16 | 18 | 20 | 21 | 23 |
26 | 27 |



CHun 41-03-2003 TennoBas u3onsauuMs 0bopypoBaHus U TpybonpoBosoB (0TKa3aHoO B rocperucrtpauuun) .txt
| | | | | | |

o m e Fomm e Fm———= Fm———= Fm———- Fo———- o= et e et e it +-
————— - +

| 150 | 12 | 13 | 13 |16 | 17 | 20 | 21 | 23 | 25 |
27 | 30 |

I | | I I I I I I I I I I
o m e Fomm e Fm———= Fm———= Fm———- Fo———- o= et e et e it +-
————————- +

| 200 | 15 | 16 | 16 | 19 | 21 | 23 | 25 | 27 | 30 |
31 | 34 |

I | | I I I I I I I I I I
o m e Fomm e Fm———= Fm———= Fm———- Fo———- o= et e et e it +-
————— - +

| 250 | 16 | 17 | 19 | 20 | 23 | 26 | 27 | 30 | 33 |
36 | 38 |

I | | I I I I I I I I I I
o m e Fomm e Fm———= Fm———= Fm———- Fo———- o= et e et e it +-
————— - +

| 300 | 19 | 20 | 21 | 23 |26 |29 | 31 | 34 | 37 |
39 | 41 |

I | | I I I I I I I I I I
o m e Fomm e Fm———= Fm———= Fm———- Fo———- o= et e et e it +-
————— - +

| 350 | 21 | 22 | 23 |26 |29 | 32 | 34 | 36 | 38 |
41 | 44 |

I | | I I I I I I I I I I
o m e Fomm e Fm———= Fm———= Fm———- Fo———- o= et e et e it +-
————————- +

| 400 | 23 | 24 | 26 | 28 | 30 | 34 | 36 | 38 | 41 |
44 | 46 |

I | | I I I I I I I I I I
o m e Fomm e Fm———= Fm———= Fm———- Fo———- o= et e et e it +-
————— - +

| 450 | 25 | 27 | 28 | 30 | 33 | 35 | 37 | 40 | 42 |
45 | 48 |

I | | I I I I I I I I I I
o m e Fomm e Fm———= Fm———= Fm———- Fo———- o= et e et e it +-
————————- +

| 500 | 28 | 29 | 30 | 33 | 35 | 37 | 40 | 42 | 45 |
47 | 49 |

I | | I I I I I I I I I I
o m e Fomm e Fm———= Fm———= Fm———- Fo———- o= et e et e it +-
————— - +

| bonee 500 u| MNNOTHOCTHL |

| nhockue | Tennosoro |

iHOBerHOCTM i notoka, BT/M i

+

—————————————— et ettt R e it it e TR B N B

| | 15 | 16 | 16 | 16 | 16 | 16 | 17 | 17 | 18 |
18 | 18 |

I | | I I I I I I I I I I
e Fomm e Fo———= Fm———- Fo———- o= o= o= e et it +-
————————- +

| MpoMexyTouHble

I
| npumeuyaHune -
|
| 3HAUeHUs HopM |
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| mhoTHOCTHM
| TennoBoro |
|moToka
| cneayeT |
|onpenenaTb
IMHTepnonﬂuMeﬁ.I
o - +
Tabnuua 8 - HoOpMbl NJIOTHOCTU TEMNOBOro MNOTOKa Jand Tpybonposoaos
ABYXTPYOHbIX BOASIHbIX CeTel npu MNOA3EMHOW KaHa/lbHOM MNpoKNnaake
NPOAONXUTENbHOCTU paboTel B roa 6onee 5000 u
o - e e +
YCNOBHbIA NPOX0oA, CpeaHerogoBas
TpybonpoBoaa, MM TemnepaTypa
TennoHocuTens
(nopatoumn/obpaTHein) , °C
+ e - o
65/50 90/50 i 110/50 I
+ e fmmmm Fomm e +
CyMMapHas NnHenHas
NIOTHOCTb TenJaoBOro
notoka, BT/M
ittt e T T o fom— +
25 19 24 28
e fmmmm Fomm e +
32 21 26 30
ittt it T TP fom— - o +
40 22 28 32
e fmmmm Fomm e +
50 25 30 35
ittt el Eata et fom— - o +
65 29 35 40
e fmmmm Fomm +
80 31 37 43
ittt el ettt t T fom— - o - +
100 34 40 46
e o fmmmm Fomm e +
125 39 46 52
Bttt Tttt T fom— - o +
150 42 50 57
it it e e e fmmmm Fomm e +
200 52 61 70
Bttt el ettt ittt o +
250 60 71 80
e fmmmm Fomm e +
300 67 79 90
ettt Tt e T fmm— - o +
350 75 88 99
o o fmmmm o +
| 400 81 | 96 | 108 |
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450 89 104 117
L EE L PP Lt R L EE L P L L E PP fommmm e R il +
500 96 113 127
fomm e e e e tommm - Fommm - +
600 111 129 145
L EE L PP L et R L L L PP P L E PPy Fommmm - R ettt +
700 123 144 160
fmmm - e e L tomm - Fommm - +
800 137 160 177
L EE L PP E R L EE L B L E PP Fommmm— e R ettt +
900 151 176 197
fomm e e e e e tomm - Fomm - +
1000 166 192 212
L EE L PP et R L EE L e L L Py fommmm e R et +
1200 195 225 250
fomm e e e e P e tomm - Fommm - +
1400 221 256 283
L EE L PPt R L EE L P P LT Fommm— - o m e +
MpumeyaHus
+
1 PacyeTHble
cpeaHeroaoBble
TemnepaTypbl BOAbl B
BOASIHbIX TennoBbIX
ceTax 65/50, 90/50
" 110/50 °C
COOTBETCTBYHT
TemnepaTypHbIM
rpadgukam 95-70,
150-70 wn 180-70
°C.
+
2
MpoMexyTOouYHble
3HaYeHus HOpM
NJAOTHOCTH
TenJoBoOro noToka
cnepyeT onpepensAThb
MHTepnonsumen.
e ittt T +
Tabnuua 9 - HopMbl MNJIOTHOCTM TEMJIOBOro MOTOKa JAHA TpybonpoBoaoB

ABYXTPYOHbIX BOASIHBIX CeTel Mpuv MOA3EMHOW KaHa/ibHOW MpoKJaake U
NpoAoNXUTeNnbHOCTU paboTel B rog 5000 4 n MmeHee

o et +
YCNOBHbIA MPOXOA, CpeaHeroaoBas
TpybonpoBoaa, MM TemnepaTypa

TenjoHocuTens

(nopatoumn/obpaTHein) , °C

65/50 90/50 i 110/50 I
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————————————————————————— R it Sl bbbt &

+

+ __________________
25

+ __________________
32

+ __________________
40

+ __________________
50

+ __________________
65

+ __________________
80

+ __________________
100

+ __________________
125

+ __________________
150

+ __________________
200

+ __________________
250

+ __________________
300

+ __________________
350

+ __________________
400

+ __________________
450

+ __________________
500

+ __________________
600

+ __________________
700

+ __________________
800

+ __________________
900

+ __________________
1000

CyMMapHas NnHenHas
NAOTHOCTb TeMJIOBOro
notoka, BT/M

pommm - Fommm - +
26 31

+ ___________________
29 33

+ ___________________
31 35

+ ___________________
34 39

+ ___________________
39 45

+ ___________________
42 48

+ ___________________
47 53

+ ___________________
53 60

+ ___________________
59 66

+ ___________________
71 81

+ ___________________
83 94

+ ___________________
94 105

+ ___________________
105 118

+ ___________________
115 128

+ ___________________
125 140

+ ___________________
137 152

+ ___________________
156 174

+ ___________________
175 194

+ ___________________
195 216

+ ___________________
216 239

+ ___________________
234 261
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A e e e e e e m—mm——m o o mm +
1200 239 I 277 I 305 {
o m e m o oo mmmmm - Fmmmmm - +
1400 273 i 316 i 349 I
e e mmmmm - o +
NpumeyaHue -
CM. npumeyaHus K
Tabnuue 8.
oo +
Tabnuua 10* - HopMbl NJIOTHOCTM TEeNJIOBOr0 NMOTOKa 4Yepe3 MNOBEepPXHOCTb
M301AUMM  NApONpPoOBOAOB C KOHAEHCATONpoBOAaMW MNPU WX  COBMECTHOM
npoknajsKe B HEMPOXOAHbIX KaHanax
ronoska Tabnuupl COOTBETCTBYeT  OpuruvHany. -  [pumedaHue
"KOJEKC".
o o +-—--- +-—--- -  iminta  imiata  Eimiatal  Eimiatale === +-
it D $-——-- +
Y CIOBHbliA | Nnapo- | KoH- |Mapo-|KoH- |Mapo-|KoH- |[Napo-|KoH-
Napo-|KoH- |[Napo-|KoH- |
npoxos Tpybo- npo- |pen- |npo- |aeH- |npo- |aeH- |npo- |aeH- |npo-
AeH- |npo- |peH- |
npoBOAOB, MM | BOA, |caTo-| Boa |caTo-| Boa |caTo-| Boa |caTo-| BOA
cato-| BojA |caTo-|
Inpo- | |npo- | |npo- | |npo- |
npo- | |npo- |
| Boa | | BOA | | BOA | | BOA |
Boz, | | BoA |
| | I I | | | I | |
I I
+
—————————————— i e it o e e it St b L
+
| PacyeTHas |
| TemnepaTtypa |
| TennoHocuTens, |
| "C |
I I
+
—————————————— it e it o e e ettt St b
+
| 115 | 100 | 150 | 100 | 200 | 100 | 250 | 100 | 300 |
100 | 350 | 100 |
I | | I I I I I I I I I I
o fomm - === +-——-= ===  miatat $-——--  niatat === +--=-- +-
it bt  Eimiatae +--+
| 25 25 | 22 | 18 | 30 | 18 | 41 | 18 | 51 | 18 |
64 | 18 | 79 [18]
I I I I I I I I I I I
| | |
o fommmm - === +-——-= ===  miatat $-——--  niatat === +--=-- +-
it bt  Eimiatae +--+
| 32 25 | 23 | 18 | 32 | 18 | 43 | 18 | 54 | 18 |
69 | 18 | 83 [18]
I I I I I I I I I I I
| | |
o fommmm - === +-——-= ===  miatat $-——--  niatat === +--=-- +-
it b bt  Eimiatae +--+
| 40 25 | 25 | 18 | 33 | 18 | 45 | 18 | 58 | 18 |
73 | 18 | 88 [18]
I I I I I I I I I I
| | |
o fommmm - === +-——-= ===  miatat $-——--  niatat === +--=-- +-
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-t +----- +--+
| 50 | 25 | 27 | 18 | 36 | 18 [ 52 | 18 | 64 | 18 |
9 s s sl | | | | | I | | |

o fomm - === +-—=-= it  imiatat +-——-- === $--—-- +--—-- +-
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}93 e 224||43| | | | | | I | | |

o fomm - === +-—=-= it  imiatat +-——-- === $--—-- +--—-- +-

| 500 | 250 | 86 | 50 | 110 | 50 | 143 | 50 | 173 | 49 |
207 | 49 | 239 |48]

et it  imiatale +--+
| 600 | 300 | 97 | 55 | 123 | 55 | 159 | 55 | 190 | 54 |
227 | 54 | 261 |53]

| 700 | 300 | 105 | 55 | 133 | 55 | 172 | 55 | 203 | 54 |
243 | 53 | 280 |53]

NpumeyaHue -
MpoMexyTOouYHble
3HaYeHUs HOpM
NAOTHOCTHU
TennaoBoro
noToka

cneapyeTt
onpeaensThb
MHTepnonaumen.

Tabnvua 11 - HOpMbl MJIIOTHOCTWM TEMIOBOrO NOTOKAa ANA_ TpybonpoeoAos
ABYXTPYOHbIX BOASIHbIX CeTeW Mpu MoA3eMHOM becKaHa/ibHOW MpOKJaaKe U
NPOAONIXUTEeNbHOCTU paboThl B roa 6osnee 5000 y

fmmm - o +
YCNOBHbIA NPOX0A, CpenHerogoBas
Tpybonposoaa, MM TemnepaTypa
TennoHocuTend
(nopatwowmn/obpaTHbin) , °C
+ e fommm - B ittt +
65/50 90/50 I 110/50 {
e fmmm o +
CyMMapHas nMHelHas
NIOTHOCTb TEena0BOro
notoka, BT/M
fmmm - o fommm - B ittt +
25 27 32 I 36 {
fmmm o fmmm fmmm - +
32 29 35 i 39 I
fmmm - o fommm - fommm - +
I 40 | 31 | 37 | 42 |
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50 35 41 47
o T et B T T T
65 41 49 54
R e o
80 45 22%* 59
o T et B T T T
100 49 58 66
R e o
125 56 66 73
o T et B T T T
150 63 73 82
R e o
200 77 93 100
o T et B T T T
250 92 106 117
R e o
300 105 121 133
o T et B T T T
350 118 135 148
R e o
400 130 148 163
o T et B T T T
450 142 162 177
R e o
500 156 176 194
o T et B T T T
600 179 205 223
R e o
700 201 229 149
o T et B T T T
800 226 257 179
R e o
900 250 284 308
o T et B T T T
1000 275 312 338
R e o
1200 326 368 398
o T et B T T T
1400 376 425 461
R e e R R +
NpuMeyaHue -
CM. npuMevyaHus K
Tabnuue 8.
o - +
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CooTBeTCTBYeT OopuruHany. - MpuMmeyaHune "KOAEKC".

o
=

Tabnuua 12 - HopMbl NJOTHOCTWM TEeNJOBOrO MOTOKa ANs
ABYXTPYOHbIX BOASIHBIX CeTel Mpu MoA3eMHOM becKaHasibHOW
NPOAONIXUTENbHOCTU paboThl B roa 6onee 5000 4 M MeHee
L P L L Pt e L e PP Lt +
YC/IOBHbIA MPOXO0A CpesHerogoBas
Tpybonpoeoja, MM TemnepaTtypa
TenJioHoCuTens
(nopatowmn/obpaTtHbin) , °C
+ __________________________________
65/50 90/50
+ e tomm -
CyMMapHas MHenHas
NAOTHOCTb TENJI0BOIO
notoka, BT/M
L P L P L Pt R L E L P PPt fommmm e
25 30 35
fomm - o Fomm -
32 32 38
L EE L P L Pt R L E L P EE Lt fommmm e
40 35 41
Fomm - o to—m -
50 40 47
L EE P L Pt R L EE L P Lt fommmm e
65 46 55
Fomm - o Fomm -
80 51 60
L EE PPt R L E L P Lt fommmm e
100 57 67
fommm - o Fomm -
125 65 76
L P L PPt R L E L P Lt fommmm e
150 74 86
Fommm - o Fomm -
200 93 107
L P L PP L L EE L P L Lt fommmm e
250 110 125
Fomm - o Fommm -
300 126 144
L P L PPt R L E L L fommmm e
350 140 162
e e P o Fomm -
400 156 177
L E L Pt R L e L P L fommmm e
450 172 196
fomm - o Fomm -
500 189 214

Tpybonposoaos
npoknaake

+ __________
I 110/50 {
Fmmmm - +
o mm +
40
Fmmmmm - +
43
o m +
47
it +
53
o mm +
60
Fommmm - +
66
o — +
74
Fommmm - +
84
o m +
94
Fommmm - +
117
bttt +
138
Fommm— - +
157
o —— +
177
Fommmm - +
194
ittt +
213
ittt +
232
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e e e e T et it ettt +
600 219 249 269

o o fo——mmm - fo—m - +
700 147 290 302

e e e e - et Fo——mmmm - +
800 278 312 341

o o fo——m—— - fo—mmmmm - +
900 310 349 380

oo e et Fo——mmmm - +
1000 341 391 414

o o fo——mmm - fo—mmmmm - +
1200 401 454 491

o m oo et fo—mmmm— - Fo—mmmmm— - +
1400 467 523 567

o o fo——m - fo—m - +

NpumeyaHue -

CM. npuMeyaHus K

Tabnuue 8.

Fo o +

* COOTBETCTBYET opuruvHany. - [lpumedaHue "KOAEKC".

Mpu NPOEKTUPOBAHUM TEMNIOBOM U3OAAUMM ANA  TEeXHONOrnYyeCcKux
TpybonpoBOAOB, MNpOKAaAbiBaeMblx B KaHalax M beckaHajbHO, HOPMbI
NAOTHOCTU TenNoBOIro MoToKa ClefyeT NpUHUMATb Kak ans TpybonpoBonos,
NPOKAaAbiBaeMbIX HAa OTKPbLITOM BO3AyXe.

6.1.2 MNpu pacnosioXeHUn MU30NUPyemMbiX OO6BEKTOB B APYIrMX permnoHax
CTpaHbl cneayeT MNpUMEHATb KO3hhUUMEHT ,  YUYMTbIBAIOWMM N3MeHeHue
CTOMMOCTW TennoTbl B 3aBUCUMOCTW OT paMoHa CTpouTenbCcTBa U cnocoba
npoknaaku TpybonpoBosa (MecTa yCTaHOBKM obopypoBaHus) :

- HOPMbl MNOTHOCTM TEMJI0BOro MOTOKAa ANA  MIOCKOM MOBEPXHOCTU U
UWIMHAPUYECKON TMOBEPXHOCTU C YC/IOBHbIM nNpoxoaoM b6onee 1400 MM
onpejenawTca no dopmyne

€D

- HOPMbl  MJIOTHOCTM TEeMJIOBOro  NOTOKa  Ans LUIVHAPUYECKON
NOBEPXHOCTU YC/OBHbIM npoxogoMm 1400 MM UM MeHee onpeaensawTca no

thopmyne

(2)

raoe - HOPMUpPOBAHHAA MOBEPXHOCTHAA MJIOTHOCTb Tenjao0BOro noToka,
BT/M, NpuHuUMaemasa no Tabnuuam 2-7;

- HOPMUPOBAHHAaA NIMHEWHAsA MMJIOTHOCTb TemsoBoro notoka (Ha 1 ™
ANVHBL UMMHAPUYEeCKoro obbekTa), BT/M, npuHumaemas no Tabnuvuam 2-12.

Ko3hhUUMEHT , YYUTbIBAWWUA WU3MEHEeHMe  CTOUMOCTU TemnaoTbl WU
TEenJION30/SILMOHHON KOHCTPYKUUU B 3aBUCUMOCTU OT paMoHa CTpoUTenbCTBa
M cnocoba npoknaaku Tpybonpoeoga (MecTta YCTAHOBKM 0b60pyaoBaHuA),
cneayeT MNpuUHUMATb No Tabnuue 13.

Tabnuua 13 - Ko3pduuMeHT , y4duUTbIBAWOWWUA M3MEHEHWE CTOMMOCTWU TEemnJoThl
B 3aBWCMMOCTM  OT paioHa CTpouTenbCTBA M cnocoba  Npoknagku
Tpybonpoesoaa (MecTa yCTaHOBKM obopyaoBaHus)

Page 30



CHun 41-03-2003 TennoBas u3onauus obopypoBaHus u TpybonpoBosoe (0TKa3aHO B rocperucrtpauuun) .txt

e o +
PanoH Crnocob npoknaaku
CcTpouTenbLCTBa obopynoBaHua u
MecTopacnonoxeHue
obopyaoBaHus
S do—m - fom - o +
Ha OTKPLITOM B B becka-
BO3AyXe nomeueHnn, |HenpoxoaHOM |HabHbIN
TOHHene KaHane
e Fom - - o - +
EBponenckue 1,0 1,0 1,0 1,0
panoHbI
e Fom - - o - +
ypan 0,98 0,98 0,95 0,94
Fom - o do— - Fom - o +
3anaaHas 0,98 0,98 0,95 0,94
Cnbupb
Fom - o domm - fom - N it +
BocTouYyHas 0,98 0,98 0,95 0,94
Cnbupb
e o do—m - fom - o +
JanbHuUn 0,96 0,96 0,92 0,9
BOoCTOK
fom - fom do—m - Fom - o +
PanoHbl 0,96 0,96 0,92 0,9
KpanHero
CeBepa 7]
npupaBHEHHbIE
K HUM
e Fom - - e - +

6.1.3 PacyeTHble XapaKTepPUCTUKU TEenOU30AALUOHHBIX MATEPUANoB W
U3nenun, npuUMeHsiembiX Aas  wu3onsauum obopyaoBaHvs U TpybonpoBoAoB
HaA3eMHOM U MNOA3EMHOW MPOKIALOK, cnepyeT nNpUHUMATb C  Y4YeTOM
NAOTHOCTU B KOHCTPYKUUW, BAAXHOCTU B YC/JOBMAX 3KCMJyaTauuu, WBOB WU
BIMSHUSA MOCTWUKOB XOJIOAA 3JIEMEHTOB KpensieHus .

Ko3(@UUMEHT TennonpoBOAHOCTM YMJIOTHAKWMXCA  MAaTepuanoB  Mpu
ONTUMANILHON MIOTHOCTU B KOHCTPYKUMU creayeT MpuUHMMATb MO AAHHbIM
CePTUGMKALUMOHHBIX UCMbITAHUA WAM N0 AaHHbIM, TMpUBEAEHHbIM B  CBoje
npaBua Ha MPOEKTUPOBaHME TENI0BON WU3ONALUN.

6.1.4 Mpwu beckaHanbHoM npoknaake TpybonposoaoB
TEenNoNpoBOAHOCTb OCHOBHOIFO  C/NOSl  TENnIOU3ONAALUMOHHONM  KOHCTPYKUMUU
onpepenseTca no gopmyne

(3
roe - TenaonpoBOAHOCTb CYXOro MaTepuana OCHOBHoOro cnosi, BT/(M-K);
- KO3(OUUMEHT, Y4UTHIBAKOWMIA YyBe/IMYEHWEe TensjonpoBOAHOCTW  OT
YBNAXHEHUSI, MPUHMMAEMbIA B 3aBMCMMOCTM OT BMAa TEMNI0M30/ISILMOHHOIO
MaTepuana M Tuna rpyHTa no Tabnuue 14.

Tabnuua 14

| MaTepuan |  KoadbduumeHTt |
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Tennaon3o0/ALUOHHOIr 0 yBJIAXHEHUS
cnos
+ e +
Tun rpyHTa no
rocTt 25100
+ e fmm - o +
ManioBAXHbIN BnaxHbin HacbiweHHbIN
BOJOMN
o - o - fmm - fmm - +
MeHononnypeTaH 1,0 1,0 1,0
e e e o fmmm e o m e +
ApmoneHobeToH 1,05 1,05 1,1
o - o - fmm - fmm - +
MeHononuMepmMuHepan 1,05 1,05 1,1
o e e e e fmmm e o +

6.1.5 3a pacuyeTHyl TemnepaTypy OKpyxawieid cpeipl Npu pacyeTax
No HOPMUPOBAHHOM MJIOTHOCTU TEMIOBOr0 MOTOKA ClelyeT MPUHMMATD:

a) AnA  U30/UpyeMbiX TMNOBEPXHOCTEeW, PACMOSIOKEHHbIX HA OTKPbITOM
BO3AyXe:

- ANA TexXHONoruMyeckoro obopyaoBaHus U TpybonNpoBOAOB - CpenHiw
3a roa;

- Ans TpybonpoBOAOB TEMJIOBbLIX CETEW MpU KpyrjoroauyHou paborte -
CpefHwlw 3a roa;

- ana_ TpybonpoBoAoB TennoBbiX ceTed, paboTawwmMx TONbKO
OTONMTENbHbLI  NEepuoA, -  CPeAHIl 3a  Mepuos CO  CpeAHeCyTOuYHO
TemnepaTypoW HapykHOro Bo3ayxa 8 °C U Huxe;

B
n

6) AnA u3onupyembix NOBEpPXHOCTEN, pPaCNONOKEHHbIX B NoMelleHun, -
20 °C;

B) AN TpybonpoBOAOB, PACMNOJIOKEHHbIX B TOHHensx, - 40 °C;

r) ANs TMOA3EeMHOW TMNPOKAaAKM B KaHanax WM npu beckaHasbHOW
npoknaake TpybonpoBOAOB - CpeAHWlw 3a TrOof TemnepaTypy rpyHTa Ha
rnybvHe 3anoxeHus ocu TpybonpoBoaa.

Mpu BenuuuHe 3arnybreHus BepxHeM 4YacTu nepekpbiTua KaHana (npwu
npoknajake B KaHanax) WIKM  Bepxa TenJou30AALUOHHON  KOHCTPYKLUK
Tpybonposoaa (npu 6HeckaHanbHOM npoknagke) 0,7 M U MeHee 3a
pacyeTHyWw TemnepaTypy OKpyxawluen cpefbl AOSIXHA MNPUHUMATLCA Ta Xe
TemnepaTypa HapyXHOro Bo3jyXa, UYTO U MPU HaA3eMHOM MpoKnajkKe.

6.1.6 PacuyeTHyw TemnepaTypy TenJOHOCUTENA TeXHO/0rn4ecKkoro
obopynoBaHMa M TpybonpoBosoB cCneayeT NPuMHMMATb B COOTBETCTBUMM C
3a/laHMEM Ha MNpOeKTUpPOBaHUE.

Ins TpybonpoBOAOB TEMJOBbLIX CeTeW 3a pacyeTHyw  TemnepaTypy
TEeNnNoHOCUTENS NPUHUMAIOT :

a) AN BOASIHbIX TEMNOBbLIX CeTewn:

Ana nojawuwero Tpybonpososa Npu MNOCTOAHHOW TeMmnepaType CeTeBOM
BOAbl U KOJIMYECTBEHHOM peryiMpoBaHuM - MaKCUMMasibHyld  TemnepaTtypy
TennoHocuTens;

Ans nojawuwero TpybonposoAa npu NepemMeHHOW TemnepaType _CeTeBOM
BOJbl U KAYeCTBEHHOM peryjnmpoBaHMM - B COOTBETCTBMM C Tabnuuen 15;
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ANns obpaTHbIX TpybonpoBOAOB BOASAHbLIX TEMJOBLIX ceTen - 50 °C;

6) And napoBbiX CeTel - MAKCUMA/bHYKW TemnepaTypy napa, CpeaHiw
no ANIMHE paccMaTpuBAEMOro y4vyacTKa MaponpoBOAa;

B) AN KOHAEHCATHbIX CeTeM U CceTen ropsvyero BOAOCHAOXeHUs -
MAaKCUMa/IbHYK TemnepaTypy KOHAeHCATa WM ropsyen BOAbl.

Tabnuua 15

TemnepaTypHble pexuMbl 95-70 150-70 180-70
BOASHbIX TEMJOBbIX
ceten, °C

PacuyeTHas 65 90 110
TemnepaTypa
TennoHocutena , °C

6.1.7 MNpu onpeaeneHnn TemnepaTypbl TPyHTA B TemnepaTypHOM moJse
noA3eMHoro TpybonpoBoAa TennoBbIX CeTen TemnepaTypy TenJoHoCUTens
cnepyeT NPUHUMATD:

ANA  BOAAHbLIX TEMOBbLIX CeTel - NO TemnepaTypHOMYy  rpaguky
perynmpoBaHus npu CpeaHEeMecsiyHOM TemnepaType HApyXHOro  BO34yXa
pacyeTHOro Mecsua;

ANA  NapoBbIX ceTen - MakCcuManbHyl  TemnepaTypy napa B
paccMaTpuBaemMoM MecTe naponpoeoaa (C y4yeToM MNAAeHUss TemnepaTypb
napa no anuHe TpybonpoBoaa) ;

ANA  KOHAEHCATHbIX CeTel W ceTew ropayero BOJOCHAbXeHUs -
MaKCUMa/ZIbHYK TeMnepaTypy KoHAeHCaTa W BOAbI.

6.2 OnpeaenexHue TONWNUHBI  N301AUUN no 3a4aHHOM Be/In4ynHe
TennoBOro nOoToOKa.

PacyeTHble napaMmeTpbl MPUHUMAKT B COOTBETCTBMM C 6.1.5 m 6.1.6.

Mpu onpeaeneHuM TOJUWMHbI TEMIOBOM U30NAUMM  CledyeT Y4YUTbiBATb
BNMAHME onop TpybonpoBoaoB v obopynoBaHus.

6.3 OonpepeneHne TOJWWHbI TEenJIoBOM M30NAUMM MO 3a[4aHHOW BeIMYUHE
oxnaxaeHuaA (HaFDEBaHMﬂ) BelleCcTBa, COXpaHAeMOro B eMKOCTAX B Te4deHue
onpeaeneHHOro epemMeHu.

PacyeTHyl TemrnepaTypy OKpyXawwero BO3AyXa CleAyeT MNpuUHUMaThb
ana obopyaoBaHus M TpybonpoBOAOB, PACMONOKEHHbIX  HA  OTKPbLITOM
BO3Ayxe:

- AN NOBEPXHOCTEN C MNONOXATENbHBIMM TemnepaTypamu -  CPeAHIon
Haubonee xono04HOW MNATUAHEBKW C obecneyeHHocTbiw 0,92;

- AN TMOBEPXHOCTEeW C oTpuuaTesbHbIMM TemrnepaTypamy BewecTB -
CpeAHI MAaKCUManbHYKW Haubonee Xapkoro mecsua;

- and noBepxHocTewn, pacnosioOKXeHHbIX B noMeweHun, - B
COOTBETCTBMM C 3a[aHUEM HA MPOEKTMPOBAHME, a MPU OTCYTCTBUM  AaAHHbIX
0 TemnepaType okpyxawwero sosayxa - 20 °C.

PacyeTHyl TemnepaTypy BewecTBa MPUHUMAT B COOTBETCTBMM  C
3ajlaHMeM Ha NpoeKTUpOBaHue.

6.4 OnpeaeneHve TONWWMHLL  TEMJIOBOM M30AAUMM  NO  3aAaHHOMY
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CHUXEHWW TemnepaTypbl BewecTBa, TpaHCNopTUpyemMoro  Tpybonpososamu
(naponpoBoaamu) .

PacueTHyl TemnepaTypy OKpyxaiwllen cpeapl cieayeT npuHMMATbL And
TpybonNpoBOAOB, PaCMNO/OXEHHbIX:

- Ha OTKpbLITOM BO3AyXe M B MNOMelEeHUM - B COOTBETCTBMM C 6.3;

- B TOHHensax - 40 °C;

- B KaHanax unM npu beckaHanbHOW npoknaake TpybonposoaoB -
MUHUMANbHYI0 CpeJHeMecsAYHyl TemnepaTypy rpyHTa Ha rnybuHe 3anoxeHus
ocu Tpybonposoaa.

PacuyeTHyl TemnepaTypy Ten/JiOHOCUTENs NPUHUMAKT B COOTBETCTBUM C
3ajaHMeM Ha NpoeKTUpOBaHue.

6.5 OnpeaeneHne TONWWHBI  TEMJOBOW WU3ONAUMM MO 3aAaHHOMY
KOJIMYeCTBY KOHAEeHCaTa B MaponpoBoAax.

PacuyeTHble napaMeTpbl OKpyxawwero Bo3ayxa cCjeayeT MNpUHMMATbL B
cooTBeTCTBUM C 6.3.

PacyeTHyw TeMmnepaTypy BellecTBa MPUHMMAT B COOTBETCTBUM  C
3a/aHMEM HA NpoeKTUpoBaHue.

6.6 OonpepeneHne TOJWUHbI TEenJIoBON M30NAUUKM MO 3a4aHHOMY BpeMeHUu
NMPUOCTAHOBKKU ABWXeHUA XMAKOIro BeuectBa B pr6onposo,u,ax B Uenax
npeaoTBpalleHnUAa ero samep3aHuna unnm yeeimyeHnAa BA3KOCTU.

PacuyeTHble MapameTpbl  OKpyXawero Bo3ayxa " TennoHocuTens
cneayeT NpUHMMATb B COOTBETCTBMM C 6.3 M 6.5.

6.7 oOnpeaeneHne  TONUWMHLI TEMJOBOM  U30NAUMM  NO  3aAaHHOU
TemnepaType Ha NOBEPXHOCTU U30NALMUNU.

6.7.1 TemnepaTypy Ha MNOBEPXHOCTU TennoBoW wu3oNAUUN cClepyeT
npuHMMaTb He bonee, °C:

a) ANA U30/UpyeMbiX TMOBEPXHOCTEeN, PACMO/IOXKEHHbIX B pabouyen wuan
obcnyxMBaemMor 30He MNOMEWEeHW M cojepkawMx BellecTBa:

TemnepaTypon Bbiwe 100 °C 45
TemnepaTtypon 100 °C n Huxe 35
TemnepaTypon BCMbILKW NaApoB Huxe 45 35;
°C

6) anAd u30upyemMbiX TMNOBEPXHOCTEN, PACMOSIOKEHHbIX HA OTKPbITOM
Bo3Ayxe B pabouyen unu obcnyxmBaemonm 30He:

npn mMeTal/IMeCKOM MOKPOBHOM 55
cnoe
ANA ApPYyrunx BUAOB MOKPOBHOIO 60.
cnos

TemnepaTypa Ha MOBEPXHOCTW TenJoBoW u3onaumm TpybonpoBoAoOB,
pacnofioxeHHelX 3a npepenamm paboyen wunnm o0b6CNYXMBAEMOW  3OHbI, He
JOJ/KHA MpeBblwaTb TemnepaTypHbIX npesenoB MNpUMeHeHus MaTepuanos
NMOKPOBHOIO C/I0Si, HO He Bbiwe 75 °C.

6.7.2 PacyeTHylo  TemnepaTypy OKpyxawwero BO34yXxa cnepyeT
NPUHMMATb ANA MOBEPXHOCTEW, PACMNOSIOKEHHbIX :

- Ha OTKPLITOM BO3AyXe - CpPeAHI MaKCUMaNbHyl0 Hanbonee XapKoro
Mecsaua;
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- B MOMelWeHUn - B COOTBEeTCTBMM C 6.1.5, 6 u B.

6.8 onpepeneHune TONIWMHBI TennoBowu n3onaumm C Lesnbio
npefoTBpalleHNs KOoHAeHCcauuu Bnarm wus OKpyKawiero BO3AyXa Ha
NMOKPOBHOM C/l0€ TeNnjoBOW U30MAUUN 0bOpyAOBaHUA W Tpybonposoaos,
cojepxauux BewecTBa C TeMmnepaTypod HUxe TemnepaTypbl OKpyxawlero
BO34yXa.

JlaHHbIN pacyeT cCcnepyet BbIMO/IHATb  TOJ1IbKO anAa N30/1INpyemMbiX
noBepxHoCcTen, pacnosiokeHHbIX B MNnomeleHun.

PacyeTHasa TemnepaTypa M OTHOCUTEeNIbHAaA B/1IAXHOCTb BO34yXa
NMPUHUMAKNTCA B COOTBETCTBUU C 3alaHMEM Ha NpPoeKTupoBaHue.

6.9 nNpu pacyeTe TONWMHBI TennoBowu n3onaumm C Lesnbio
npefoTBpaAlleHNs KOoHAeHCcauuu Bnaru Ha BHYTPEHHUX NOBEpPXHOCTAX
06BLEeKTOB, TPaHCNOPTUPYIOWNX ra3oobpa3Hblie BellecTBa, coaepxaume

BOASIHbIE Mapbl UIW BOAAHbIE Mapbl W rasbl, KOTOpble NPpU pPacTBOPEHUM B
CKOHAEHCMPOBABWKNXCA BOAAHBIX Mapax MOryT MpuBeECTU K obpa3oBaHuio
ArpeccuBHbLIX MNPOAYKTOB, pacCyeTHYl  TemnepaTypy OKpyxawileun cpeapbl
cneayeT NpUHMMATb B COOTBETCTBMM C 6.3.

6.10 ansa N30nPYeMbIX NoBepPXHOCTEMN C oTpuuaTesbHbIMU
TemnepaTypamu, pPaCnonoXeHHbIX B nomeuieHuu , ToNuwuHa
TenNoM30/AUMOHHOI O C/os, OoMnpejesieHHas no ycnaoBusaAM 6.1, 6.2, AONXHA
6biTb NMpoBepeHa nNo 6.8. B pe3ynbTaTe npuHumMaeTca bonbliee 3Ha4vyeHue
TONWWHBI CNoA.

6.11 TennOM3ONALUNOHHY KOHCTPYKUMIO C TENJION30AALUOHHbBIM  CJI0EM
U3 OAHOPOAHOrO MaTepuana, YCTAHOB/IEHHOrO B HECKO/IIbKO C/I0€B, npu
pacyeTax pacCMaTpuMBaKWT KaK OAHOC/IOMHYIO.

PacyeT TOJWWHb TEMNNOU3O0JIALNUOHHOIO CJI0A KOHCTPYKUUW, COCTOsAleN
M3 AByX W bonee CNoeB PA3HOPOAHbLIX MaTepuanoB, cneayeT MNPOBOAUTL
ucxoas U3 TOro, yTO  Mexc/ioMHas  TemnepaTypa He  MpeBbllaeT
MaKCUMasibHYl0 TemnepaTypy MNpUMEHeHUs Tennou3oNsAuMoOHHOro  maTepuana
nocneaywuux croes. TOJUMHY KaxAoro C/0S PacCUYMTHIBAKT OTAENbHO.

6.12 PacyeTHyKW TONWWHY TENJOU30ALMOHHOIO CJI0S B KOHCTPYKUMAX
TENI0BOM W30/AUMU HA OCHOBE BOJIOKHUCTHIX MATepUasnoe u  U3Lenuu
(MaTOB, NAMT, XONCTOB) CheayeT OKPYrNATb A0 3HA4YeHuh, KpaTHbix 10
MM .

B KOHCTPYKUMSX HA OCHOBE MWHEPaNoBaTHbIX UWINHAPOB, XECTKUX
AYEeUCTbIX MATepuasoB, MATepuasoB U3 BCMNEHEHHOr0  CUHTETUYECKOro
Kayyyka, MeHOMo/fu3TWIeHa U MeHOMaCcTOB cCJsieayeT MpuHMMaTb  bBnvxanwyio
K pacyeTHOW  TONWWMHY  WU3AE€NMA MO  HOPMATMBHbBIM  JOKYMEHTaM  Ha
COOTBETCTBYHWWNE MaTepuabl.

EC/NM pacyeTHas TOJIWMHA TENIOM30MAUMOHHOIO C/NoA He coBnajaeT C
HOMEHKNATYPHON TOJNWWHOW BbIBPAHHOrO MaTepuana, cjepyeT NMPUHUMATb MO
JencTBywlWen  HoMeHknaType  bauxanuwyio bonee  BbICOKYH TONUNHY
TenaoM30/I1UMOHHOI0 MaTepuana.

JlonyckaeTca  npuHMMaTb  bauxanwyw — 6onee  HU3KYHW TONWNHY
Tennou3onAauMOHHOro C/los B C/lydasx  pacyeta Mo TemnepaType  Ha
NOBEPXHOCTU M30MALUUM U HOpMaM MAOTHOCTM TENIOBOro MNOTOKA, €ec/u
pa3Huua MexAay pacyeTHOM W HOMEHKNATYpPHOM TOJIWMHOM He npeBblwaeT 3
MM .

6.13 MWHUMaNbHYKW TONWWHY  TEMJIOU3ONALUOHHOIO CJos cnepyeT
NPUHUMATDb :

npn nionauun uUUnnMHApamMn U3 BOJIOKHUCTbBIX MaTepuanoB - paBHOﬁ

MWUHUMASIbHON TOJIUMHE, NPeAyCMATPUBAEMON FOCYAAPCTBEHHbIMM CTAHAAPTAMU
UNN TEeXHUYECKUMU YCJIOBUSAMWU;
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npu U30NAUMN TKAHAMWU, MOJIOTHOM CTEKJIOBOJIOKHUCTLIM, WHypamu - 20
MM;

npy M30NAUUU U3AESTUAMU N3 BOJIOKHUCTBIX YMOTHAWWUXCA MaTepuasioB
- 20 wmm;

npun nionaumn  XKeCtTKkmmm mMmaTepuaiamm, unspennaMmm wn3 BCNeHEeHHbIX
nonnmepos = paBHOU MWUHUMaNTbHOU TONWnHe, npeapycmaTpmuBaemMoun
rocyaapCrtBeHHbIMU CTaHAApPTaMn WIN TeXHU4YeCKUMU YyC/IOBUAMU.

6.14 NpeaenbHasa ToNWWMHA TENJIOM30MALMOHHOIO CNOA B KOHCTPYKLMAX
TennoBon u3onaumMmM  obopyaoBaHuMs UM TpybonpoBoAOB  npuBeldeHa B
NpUNoXeHnUn b.

Echn pacyeTHaa To/WMHA 6onbme, yem MoxeT obecneuynTb B
COOTBETCTBUU C NpuioxeHnem b BH6paHHHM Ten10n301ALNOHHbIN  MaTepuan,
cneayeTt NnpuUMeHUTb bonee 3¢¢QKTMBHHM TEen10n301AULNOHHbBIN MaTepuan.

MpMMeHeHUe KOHCTPYKUMA C 6onblie TONWWMHOM Tenjaou30sIALNOHHOIO
cnoa TpebyeT TexHMYeCcKOro oboCHOBaHUA.

6.15 TONWMHY TenjoM30MAUMOHHOIO C/0A B KOHCTPYKUMAX TemnaoBon
M30NAUMM NPUBAPHOM, My(GTOBOW M HeCbeMHOW (naHueBOW apMmaTypbl creayeT
NPUHMMATbL PABHOW TOJWMHE u3onauuu Tpybonposoaa.

TONWMHY TENIOU30MIALMOHHOIO C/I0 B  CbEMHbIX TenJIoU30NALNOHHbBIX
KOHCTPYKUMAX (naHueBbIX  COeAMHEeHWA M (naHUeBOW  apMaTypbl d
NOJSIOXMTENbHOW  TemnepaTypol  TPAHCMOPTUPYEMbIX  BeuecTs cneayet
NPUHUMATb PaBHOM TONWWHE M3onAuMuM TpybonpoBoaa, HO He bonee 120 mMm.

TONWMHY TENIOU30NIALMOHHOIO C/I0SS B CbEMHbIX TenJIoU30ALNOHHbIX
KOHCTPYKUMAX  (iaHLeBbIX coeuHeHni " thnaHuesomn apmaTypsi
TpyboNnpoBOAOB C OTPULLATENLHON TemMnepaTypoh TPAHCMOPTUPYEMbIX BewecTB
cneayeT NPUHMMATb PABHOW TOJWMHe u3onAauuMu Tpybonposoaa.

6.16 Ans noBepxHoCTenW C TemnepaTypor Bbiwe 350 °C U HMUXE MUHYC

60 °C He _joNycKaeTCA MpUMEHeHWe OAHOC/IONHLIX KOHCTPYKUWiA.  Mpu
MHOMOC/IOMHOW KOHCTPYKUMM Mochenylipme CAoM [AOJDKHb  MepeKpbiBaTb LB
npeabliayuwero.

6.17 3aka3Hble TONWMHY U obbeM TensoU3oNSIUMOHHbIX U3Aenun un3
yNNoTHAWRWKMXCA MaTepuasoB cCrepyer onpependaTb no pekoMmeHayeMoMy
npuaoxeHuw B.

6.18 TonuuHy MeTannn4yeckux JUCTOB, JNIeHT, MNpUMeHseMblX  ANs
NMOKPOBHOIro cCJios, B 3aBUCUMOCTU OT HapyXHoro JauvameTpa nnm
KOHOUIrypauumu Tenson3oNIALMOHHON KOHCTPYKUUU PEKOMEHAYeTCA MPpUHUMATb
no tabnvue 16.

Tabnuua 16 - TonwuHa MeTa/UyIM4eCKUX JIMCTOB AJid  TMOKPOBHOIo CnoA
TenaoBon mn3ionAaunun

B munnumeTpax

fmmm - ittt e +
MaTepuan TonwmnHa
NOKPOBHOIO CNos nncTa, He
MeHee, npwu
anameTpe
m3onauuu
+ e e fmm———— fmm
350 U MeHee CB. |CB. 600 | Ce.1600 un |
350 go |mo 1600 | niockue |
600 I i NOBEPXHOCTHU 1
fmmm - o fo—m———- fomm— - fmmm - +
[ncTel 1 neHTH U3 0,5 | 0,5 | 0,8 | 0,8
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HepxaBewlen cTanu
e L fomm e fo————- - o - +
JIMCTbI n3 0,5 0,8 0,8 1,0
TOHKO/INCTOBOWM

cTamm, B TOM

yncne C

NoJINMEPHbIM

NoKpbITUEM
fom - fmmm e F-————- - o - +
JIMCTbl U3 aIlOMUHUA 0,3 0,5 0,8 1,0

7] ASIIOMUHUEBbIX

CnaBoB
e Fmm Fo———— Fo————— Fmm - +
JIeHTbl U3  AJIOMUHUA 0,25 0,3 0,8 1,0

7] AJTIOMUHUEBbBIX

Cnn1aBoB
o - fmmm F-————- f-————— Fom - +

6.19 B kayecTBe MOKPOBHOIO C/OSA TEMJIOU3O0AALUNOHHBIX KOHCTPYKLUR
anameTpom u3onaumMm bonee 1600 MM M NJIOCKMX, PaACMOJIOKEHHbIX B
noMeweHnn C HearpeccuBHbIMM U cnaboarpeCcCUBHbIMM CpefamMn, AONyCKaeTCs
NPUMEHATb MeTa/l/IMYeCKMe NUCTbl WU neHTbl TonumHonm 0,7-0,8 wmm, a ans
TpybonpoBoaoB AnameTpoMm u3onsauum bonee 600 ao 1600 mm - 0,6 MM.

6.20 NUCTbl U NEHTbl U3  AJIOMUHUA U AJIOMUHUEBBIX CMJABOB  TOJIWMHOWM
0,25-0,3 MM peKkomMeHAyeTCs MPUMEHATb FOHPUPOBAHHBIMYU .

6.21 WITYKaTypPHbIN NMOKPOBHbIN cnomn Tennaou3oIMpoBaHHON
NOBEPXHOCTU, PACNONOXEHHON B MOMElWEeHUU, [AONKeH OblITb OK/leeH TKaHbK.
TONWMHY WTYKATYPHOro  MOKpPbITUA npu YykKnagke Mo  XeCTKUM  uau
BOMIOKHUCTbIM MaTepuanam B 3aBUCUMOCTM OT JAuMameTpa  U30JUPYEMOTro
obbekTa pekoMeHAyeTCsl NMpuMHMMaTb nNo Tabnvue 17.

Tabnuua 17
o m - - +
Bua, U30NALUOHHOIO TonuwuHa
MaTepuana WTYKaTypHOIro
(ocHoBaHue) NOKPbLITUA, MM
+ e +
BuA U30/MPYEMOro
obbekTa
+ e o m - +
Tpy6onposozapi ObopynoBaHue
HapPYXHbIM
ANamMeTpoM, MM
+  mmmm e e e P +
no 133 Bkn. 159 un b6onee
e e o - +
XecTkune usgenus 10 15 20
o m - - e P - +
BOJIOKHUCTblE 15 15-20 20-25
n3penus
o - - o - +
6.22 ans Tennou30/ALNOHHbIX KOHCTpPYKLUNA, nojAseprawwumxcs

BO34EeNCTBUIO arpeccmeHbIX Ccpea, cneapyerT npeaycMaTpuBaTb 3aunTy
MeTaJIM4yeCKUX NOKPbLITUM OT KOoppo3unu.
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MpM NPUMEHEHUW B KayeCTBe MOKPOBHOIMO C/A0A JINCTOB U JIeHT u”3
ANIOMUHUA U AJIOMUHUEBBIX CMJABOB U TEMJIOU30/AULMOHHOIO0 C/1oA B CTas/IbHOM
HeoKpalweHHOM ceTke  wm npu  ycTponcTBe Kapkaca cnepyeT
npeAyCcMaTpuBaTb YCTAHOBKY MOJA MOKPOBHLIA C/IOW MPOKAAAKU U3 PYJIOHHOIO
MaTepuana WM OKpPACKY MO MNOKPOBHOMY CJIOW M3HYTPU OUTYMHbIM JTAKOM.

6.23 TOA NOKPOBHbIM C/IOM U3 HeMeTal/IMYeCKUX MaTepuanos B
NoMeweHnAax XpaHeHua u nepepaboTkn nuwWeBbIX  MNPOAYKTOB cnepyet
npeaycmaTpuBaTb YCTAHOBKY CETKWM CTaNbHOW W3 MNPOBOJSIOKM AMAMETPOM He
MeHee 1 MM C fiyeMKamu pa3Mepom He bonee 12x12 MMm.

6.24 KOHCTpYyKUMA TenjaoBoW  M30MAUMM AOJIXHA  WUCKYaTb  ee
aepopmaumio M CNon3aHWe  Tenaou3ONALUMOHHOrO  C/loas B npouecce
3KCN/yaTauum. B coCTaBe TemnJoU30NAUMOHHBIX KOHCTPYKUUA obopyaoBaHua
m TpybonpoBoAoB  creayeT MnpedyCcMaTpuMBaTb  OMOPHble  3/1eMeHTbl MU
pasrpyxawume ycTpoicTBa, obecneuymBawme MexXaHWYECKYW MNPOYHOCTb MU
3KCN/yaTaUNOHHYI0 HAAEXHOCTb KOHCTPYKLUN.

Ha BepTUKaNbHbLIX yyacTKax TpybonpoBoaoB M 060pyAOBaHUSA OMNOpPHble
KOHCTPYKUMM ClefyeT npeAycMaTpuBaTb yepe3 Kaxaple 3-4 M no BbicOTe.

6.25 B KOHCTPYKUMUAX  TEnJoBON n3onauunu obopyaoBaHus "
TpybonpoBoJOB C OTpuULLATENbHBIMM TemnepaTypamu BellecTB He cieayeT
NPUMEHATb MeTa//IMYecKue KpenexHole JeTanu, npoxoaswme yepes BCI0
TOJMIMHY TennoOU30/IALMOHHOIO CNioA. KpenexHble pAeTann WAM  UX  4acTu
cneayeT npeaycmaTpuBaTb M3 MaTepuasoB C TeNaonpoBOAHOCTbW He bonee
0,23 BT/ (M-K).

JlepeBsiHHbIE KpemnexHble AeTanu AOJIXHbl ObiTb 0bpaboTaHbl aAHTUNMUPEHOM
M aHTUCENTUYECKUM COCTABOM.

JNneMeHTbl KpenseHusa, U3roTOBJI€HHbIE n3 yrﬂepOAMCTOﬁ cTtanum,
AOMXHbI UMEeTb AHTUKOPPO3MOHHOE MNOKpbITUE.

6.26 Pa3MmeljeHMe KpenexHblX AeTaNiem Ha M30JUPYEeMbIX MNOBEPXHOCTSAX
cneayeT npuHUMaTb B COOTBETCTBMM C FOCT 17314.

6.27 JleTanu, npeaycMaTpuBaemble ANA KpenjeHus Tensaou3oNsALUNOHHON
KOHCTPYKUUN Ha NOBEPXHOCTU C OTpuuaTenbHbIMU TeMnepaTtypamvu, AOJTXKHbI
UMeTb MOKPOBHbIN CnoM  OT  KOppoO3uUM  WINM  U3roTaBAMBATbCA u3
KOPPO3MOHHO-CTOMKUX MATepuasos.

KpenexHble aeTanu, conpuKacawumecs C M30JMPYEMON MOBEPXHOCTbIO,
cneayeT npeaycmaTpuBaThb:

AN NOBEpXHOCTeW C TemnepaTypou oT MuHyc 40 po 400 °C - w3
yrnepoancTon CTanu;

AN NOBepXHOCTen C TemnepaTypoir Bbiwe 400 w© Huxe MuHyc 40 °C -
M3 TOro Xe maTepuana, 4YTo U U30aupyeMas NOBEPXHOCTb.

JN1eMeHTbl KpenjeHusa Tenjou3osIALMOHHOIro Csod U MNOKPOBHOIMO  CJiosd

TEN/IOM30/ALUMOHHbBIX  KOHCTPYKUMIA  0b6OpyAoBaHuA n TpybonpoBoaos,
PACMO/IOKEHHbIX HA  OTKPLITOM  BO3AyXe B panoHax C  pacyeTHou
TemMnepaTypou OKpyxawwero BoO3ayxa HUXEe MUHYC 40 °C, cnepyet

NpUMeHATb U3 ﬂerMpOBaHHOﬁ cTtaam umnn anoMmnHuA .

6.28 KOHCTpyKuUMsA MOKPOBHOrO CNOA TENI0BOW W30/AUMM  LONIKHA
JOMyCKaTb  BO3MOXHOCTb  KOMMeHcauuu TemMnepaTypHbIX aebopmauuii
M30/MPYyeMoOro obbekTa U Tenaou30NALNOHHON KOHCTPYKUUK.

TemnepaTypHble WBbI B 3aWWUTHbLIX  MOKPbLITUAX rOPU30HTaNIbHbIX
TpybonpoBoAoB cCneayeT npeaycMaTpuMBaTb Y KOMMNEHCATOpPOB, OMOp MU
NMOBOPOTOB, & HA BepTUKA/IbHbIX TpybonpoBoaax - B MeCTax YCTAHOBKMU

OMOPHBbIX KOHCTPYKLMUN.

MpM  U30NAUMN  XKECTKUMU  (OPMOBAHHBLIMWM  U3AENUAMU cneapyeTt
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npeAycMaTpuBaTb BCTABKU M3 BOJIOKHUCTbIX  MaTepuasos B  MecTax
YCTPOUCTBA TemnepaTypHbIX WBOB.

6.29 Bbibop mMaTepuana NOKPOBHOIO cnos TEenN0U30A9UMNOHHbIX
KOHCTPYKUMIA obopyaoBaHus n TpybONpoOBOAOB, PACMOJIOKEHHBIX HA OTKPbLITOM
BO34yXe B paloOHax C pacyeTHOM TeMmnepaTypor oOKpyxawwero Bo3ayxa
MuHyc 40 °C M  Huxe, cCleayeT MNPOUM3BOAUTb C Y4Ye€TOM TemnepaTypHbIX
npeaenos npuMeHeHus MaTepuanos no  AeNCTBYOWUM HOPMAaTWUBHbIM
LOKYMEHTaMm.

6.30 KOHCTPYKUMA KpenaeHus MOKPOBHOIrO C/loA TEMNI0BON U30NAUUU
obopyaoBaHua 1 TpybonpoBOAOB C OTpULATENbHBIMU TemnepaTypamuM BeuecTs
JOMKHA WMCKYATb BO3MOXHOCTb TMNOBPEXAEHUSA MApPOM30NIALMOHHOIO CnoA B
npouecce 3KcnayaTauuu.

6.31 Ans obopyaoBaHus m TpybonpoBoaos C  oTpuuaTenbHbIMU
TeMnepaTypamMuM NpuM MNPUMEHEHUMM MNAPOM3O/ALMOHHOIO CN0SA M3 PYNOHHbIX

MaTepuanoB 6es3 CMJIOWHOM HaKN1enkun cneapyet npeaycMmaTpuBaThb
repMeTM3auMio  WBOB Napon30NALMOHHOI O cnos; npu TemnepaTtype
M30/IMPYEMON MNOBEPXHOCTU HUXe MUHY C 60 °C cnepyet Takxe

npeaycMatTpmBaTb repMeTm3salunio WBOB MNOKPOBHOIMo CioAa repMeTMkamMm uUiun
N1eHOYHbIMU KieAWnMMnCca mMatepunasiamu.

6.32 Ina 6eckaHaNbHOM MPOKNAAKM TPybonpoBOAOB TEMOBbIX CeTeln B
CYXMX FPYHTax BO3MOXHO MPUMEHEHWE U3O0MALMM U3 WTYYHbIX (OPMOBAHHbIX
usgenun (CKopnynbl, CErMeHTbl) W3 MNeHonosnypeTaHa win nonuMepbeToHa C
BOAOHENPOHMLAEMbIM MOKPOBHbIM  CJIOEM, npu 3TOM  TEMJIOU30AALNOHHbIE
us3penusa cnepyeT yKnaablBaTb HA BOAOCTOMKMX W TeMmMnepaTypoCTOMKUX
MacTUKaxX WAM Knesx.

NMPUNIOXEHWE A
(cnpaBo4HoOE)

NMEPEYEHb HOPMATWBHbIX NOKYMEHTOB, HA KOTOPLIE UMEKTCA CCbUIKM B
TEKCTE:

CHunN 41-02-2003 TennoBble ceTu

roct 618-73 donbra aJwoMMHUEBAS hns TeXHUYeCKnx uenewn.
TexHu4YecKkue ycnoBus

FOCT 4640-93 BaTa MMHepanbHaA. TexHMYeCcKue ycnoBus

roCT 9438-85 NneHka MOAMBUHWABYTUpPaAsibHAA KiesAwas. TexHUYeckue
ycsioBus

rocT 10296-79 M30on. TexHUYeCKue ycCnoBusA

roCT 10354-82 MneHKka NOAUITUNEHOBasA. TeXHUYeCcKue yCoBuUA

roct 10923-93 Pybepous. TexHUYECKUe YyCNoBUSA

rocTt 17314-81 YcTponcTBa ANA KpenneHus TenjaoBown n3onauum
CTaJIbHbIX COCYAOB M annapaToB. KOHCTPYKUMA U pa3mepbl. TexHu4Yeckue
TpeboBaHus

rOCT 25100-95 rpyHTbl. Knaccupmkaums

rocTt 25951-83 nneHka nonuaTuneHoras TepMoyCajoyHas.
TexHn4yeckue ycnoBuA

rocTt 30732-2001 Tpybbl U (acoHHble U3Aenus CTajlibHble C  TEenJIOBON
nM3onfaunen M3 neHononmMypeTaHa B MONMITUIEHOBOW 0b6onouyke. TexHUYeckue
yCnoBuA.

NMPUNOXEHWUE b
(pekomeHayemoe)
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NPEAENBHBIE TOJIWWMHBI TEMJIOU30JIAUMOHHLIX KOHCTPYKLWKN
ANna OBOPYOOBAHUS WM TPYBOMPOBOAOB

e P o - +
HapyXHbIN Crnocob npoknaaku
AnameTp, Tpybonposoaa
MM
+ e Fmm———— fmmm e +
Haj,3eMHbIn B | B
TOHHee | HenpPoxoaHOM |
I KaHase |
+  mmmmmme e 4o fom - +
NMpenenbHas
ToNWMHA
Tennon3onfALUOHHOr O
cnos, MM, npu
TemnepaTtype, °C
+ e Fmm———— fmmm o= it St +
19 n Huxe 20 n 19 n Huxe [20 u no 151
bonee 6onee|150 "
BK/. |bonee
fmm - o - 4o fom - e e o +
18 80 80 80 80 50 | 60
oo o Fmm———— fomm o= it St +
25 120 120 100 100 | 60 | 80
fmm - o - 4o fom - e et et ettt +
32 140 140 120 100 | 80 | 100
oo o Fmm———— o m o= it St +
45 140 140 120 100 | 80 | 100
fmm - o - 4o fom - e o +
57 150 150 140 120 | 90 | 120
oo o fmm———— fomm e o= it St +
76 160 160 160 140 | 90 | 140
fmm - - 4o fom - e it ettt +
89 180 170 180 160 |100 | 140
oo o fmm———— fomm o= it St +
108 180 180 180 160 |100 | 160
fmm - - 4o fom - e et ettt +
133 200 200 180 160 |100 | 160
oo o Fmm———— o m e o= it St +
159 220 220 200 160 |120 | 180
fmm - o - 4o fom - e e o +
219 230 230 200 180 |120 | 200
oo o Fmm———— fomm e o= o +
273 240 230 220 180 |120 | 200
fmm - o - 4o fom - e o +
325 240 240 240 200 [120 | 200
oo o fmm———— fomm e o= o +
377 260 240 260 200 |120 | 200
o o - 4o fom - e - +
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280 250 280

Page 41

426 220 140 | 220
e e e et e Fomm—pm—— -
476 300 250 300 220 |140 | 220
fmmm e i ittt e o -
530 320 260 320 220 |140 | 220
fomm e et e et SeE T D it St
630 320 280 320 240 140 | 220
fmm e i it o -
720 320 280 320 240 140 | 220
e e e et e e S e Fomm—pm—— -
820 320 300 320 240 1140 | 220
o i ittt Tt o
920 320 300 320 260 |140 | 220
————————————————— e it e et S N T
1020 n 6onee 320 320 320 260 [140 | 220
fmmm e o fo—————- fommm - - o +
MpumeyaHus
+
1 ons
Tpybonposoaos,
PaCMoOJIOKEHHbIX B
KaHanax, TonWMHa
M30MALUM  yKa3aHa
ans
NONOXUTENbHbIX
TemnepaTyp
TpaHCNopTUPYEMbIX
BelecTB. ans
TpybonposoaoB @
OTpULLATENbHbIMU
TemnepaTypamu
TpaHCNopTUPYeEMbIX
BelecTs
npejenbHble
TONUMHLI  ClepyeT
NPUHMMATb TaKUMU
xe, Kak npu
npoknaake B
TOHHenAXx.
+
2 B cnydyae
ecnu pacyeTHas
TONIWMHA  M30NALUKN
6onblie
npeaenbHoOn,
cnepyet
npuHumaTb  bonee
3(QheKTUBHbIN
TEnI0M305LNOHHbIN
MaTepuan n
OrpaHUYnTbLCH
npesenbHOM
TONWWHOWN
TennoBowu
n3onauum, ecnu
3TO AONYCTUMO MO
yC/IOBUAM
TeXHOM0rM4yeckoro
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| npouecca.

NMPUNOXEHWE B
(pekomeHayemoe)

OMPEAENIEHVE TOJIUMHbB U OBBLEMA TEMJIOU3OMNAUNOHHbIX WU3AENUNA
M3 YNJOTHAKWWUXCA MATEPWANIOB

B.1 TonuuWHy Tennou3onsAuMOHHOrO  U3Aenua U3  YMJIOTHSAKWWXCS
MaTepuManoB A0  YCTAHOBKM Ha  M30/MPYyeMyld  MOBEpPXHOCTb  cleayeTt
onpefenaTb C y4eToM KO3hhuUMEHTa YNIOTHEHUS Mo hopMysam:

ana uMﬂMHApMHeCKOﬁ NOBEpPXHOCTHU

(B.1D

ANA NJOCKOM MOBEPXHOCTMU
(B.2)
roe , -  TONWMHA TEenJoU30NAUUOHHOIFO U3Aenus A0 YCTaHOBKMU Ha

N30MpyeMyld NoBepxHoCThb (6e3 ynnoTHeHua), M;

- pacyeTHada ToJinHa Tenoun3onAaunoHHoro cinoda C ynjioTHeHunem B
KOHCTPYKUUN, M;

- HapyxHbli amMameTp u3lonupyemoro obopyaosaHusa, Tpybonposoaa,
M;

- Ko3dhpuumneHT YNJIOTHEHUS TenJIoU30/ALNOHHBIX n3nenvn,
npuHMMaembin nNo Tabnuue B. 1 HacToAWero NPUIOXEHUSA.

NpuvMeyaHne - B cnyyae ecam B tdopmyne (B.1l)  npousBeneHue
MEHblle eAUHMLbI, OHO AOJIXHO MPUHUMATLCA PABHbLIM eAUHMULE.

Tabnuua B.1*

* Tabnuua B.1l cooTBeTCTBYeT OpUruHany. - MpuMeyaHue "KOOAEKC".
e et L L et it +
Tennon3onAaunNOHHbIE KoadopuumneHT
MaTepuanb U usnenvs YNAOTHEHUSA
i e e R PR T +
MaThbl MUHEpPAsIOBATHbIE 1,2
NpOWNBHbIE
i Fom - +
MaThl Tennon3onAunNoHHbIe 1,35-1,2
"TEXMAT"
i Fomm - +
MaTbl n XONCTh n3

cynepToHKoro 6a3anbTOBOrO
BOJIOKHA nNpu YyKNaake  Ha
TpybonpoBoabl "
obopyaosaHue Y CNOBHbIM
NPOXOAOM, MM:

+
< 800 npu cpeaHen 3,0
MJIOTHOCTU 23 Kr/M

+
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TO Xe, npu cpeaHen 1,5
nIoTHOCTU 50-60 Kr/m
+
800 npwm cpeaHen 2,0
MJIOTHOCTU 23 Kr/M
+
TO Xe, npu cpeaHen 1,5%
naoTHoCcTU 50-60 Kr/m
- o m - +
MaTbl u3 CTEeK/AHHOr 0
WTanesbHOro BOJIOKHA Ha
CUHTEeTUYECKOM CcBA3YyHlEeM
MapKu:
+
M-45, 35, 25 1,6
+
M-15 2,6
o - - +
MaTbl u3 CTEeKNAHHOI 0
wnaTesibHOro BOJIOKHA
"URSA" Mmapku:
+
mM-11 3,6-4,0%*
+
M-15, M-17 2,6
+
M-25 npu yKnagke:

+
Ha Tpyo6bl 1,5-1,8%* I
+
Ha obopysoBaHue 1,4 %
o o fmmm +
NAUTbHI  MUHepanoBaTHble  Ha
CUHTETUYECKOM cBA3YylEeM
MapKW:
+
35, 50 1,5
+
75 1,2
+
100 1,1
+
125 1,05
o o +
ManTel U3 CTeK/IAHHOI o
wTanenabHoOro BOJIOKHA
MapKu:
+
n-30 1.1
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+
n-15, n-17 v n-20 1,2 |
|
o et +
Mecok nepaMTOBbLIN 1,5
BCNYYEHHbIN MENKUN MapoK |
75, 100, 150 |
I
e ittt Fom - +
* KoadhuumneHT
YNJIOTHEHUS MaTOB "URSA"

Mapku M-11 npu yknagke Ha
Tpybbl  YC/IOBHbIM NpoXoA0oM
Ao 40 mm Bkn. - 4,0, npwu
gkganke 50 MM U bonee -

+
w* KoaghuumeHT
YMJIOTHEHMUSA MaToB "URSA"
Mapkm M-25 npu yknaake Ha
Tpybbl  YC/OBHbIM NpOX0A0M
po 100 mm Bkn. - 1,8, cB.
100 go 250 mm BKN. - 1,6,
cB. 250 mm - 1,5.

B.2 TMpu MHOrOC/NOMHOM W3ONAUMM  TONWWHY WU3Jenns A0  ero
YN/IOTHEHUS C/leayeT onpeaenATb OTAENbHO ANA  Kaxaoro cos. Mpu
onpejeneHuuM TONWMHbBI  NOCAeAylWero  TenaouM30MsLMOHHOIO  Cfos  3a
HapyXHbin anameTp () NpUHUMAT AMAMeTp M30AAUMM Mpeapiaywero cnos.

B.3 06beM  TennoU3O0AALUMOHHBIX  U3AENUR u3 YNNOTHAKWUXCA
MaTepuanoB AnA Tennaou3oNAUMOHHOIro  CJ1oA 4O  YNNOTHeHus cnepyet
onpenenaTbL no ¢opmyne

(B.3)
rae - obbeM  TenJIOU30/AUMOHHOIO MaTepuana WU usgenua  Jo
YMJIOTHEHUS, M;

- obbem  Tennou3oNAUMOHHOrO  MaTepuana  Uu usgenus B

KOHCTPYKUUN C y4yeTOM YNJIOTHeHUA, M.
TeKCT AOKyMeHTa CBepeH No:

opunumanbHoe un3paHue
M.: lFoccTpown Poccum, oryn unmn, 2004
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