CBoa npaBum No NPOeKTUPOBAHUIO U CTPOUTENbLCTBY
CI 41-103-2000
"TMpoekTUpOBaHue TeNJIOBOM U3onNALMM o6opyaoBaHUsA U TpybonpoBogoB”
(omobpeH noctaHoBneHnem Nocctposi PP ot 16 aBrycta 2000 r. N 81)

Designing of thermal insulation of equipment and pipe lines

BBeneHune

Hactoswun CBoa npaBun COAEPXKUT yKasaHUs MO MPOEKTUPOBAHWMIO TEMMOBOW M3ONALUN HapY>KHOW
noBepxHocTu obopyaoBaHus 1 TpybonpoBoaOB, BbIMOMHEHME KOTOPbIX 06ecnednt cobnogeHmne obsi3aTenbHbIX
TpeboBaHW K TennosawuTe TEennoBbIX CeTeN, TEXHOMNOrmyeckux TPybONpPoBOAOB MNpW CTPOUTENLCTBE,
KanutanbHOM PEeMOHTE WM 3JKChryaTauuy TEMnoU3OMsiLMOHHON KOHCTPYKLUKN, YCTAaHOBMEHHbIX AENCTBYIOLLUM
CHwul 2.04.14-88* "Tennoas n3onsuusa obopygosaHusi TpydonpoBoaos”.

PelwweHne Bonpoca O NPMMEHEHWW [aHHOIO AOKYMEHTa Mpu MPOEKTUPOBAHWM U CTPOUTENbCTBE
KOHKPETHbIX 30aHWUIA U COOPYXEHUA OTHOCUTCSA K KOMMETEHLMM NMPOEKTHOW UMM CTPOUTENbHOW opraHu3auun. B
cry4yae ecnv NpUHATO peLleHne O NMPUMEHEHMM HACTOSILLEro AOKYMEHTa, BCE YCTAHOBMIEHHbIE B HEM Npasuna
ABNATCA 006sa3aTenbHbIMU. YacTuyHoe ucnonb3oBaHne TpeboBaHUM M MpaBun, NPUBEAEHHBIX B HACTOSILLEM
OOKYMEHTe, He AonyCcKaeTCs.

B panHbin CBOg npaBumi  BKIKYEHbI METOAbI pacyeTa TennoBoW wusonduum obopyaoBaHus,
TEXHONOorMyecknx TpybonpoBoaoB 1 TpyboONpPoOBOAOB HaA3EMHbIX U MOA3EMHbLIX TEMMOBLIX CETEWN, NPUBELEHbI
Tabnuubl TONWMHBI M30NAUMM, COCTaBMEHHbIE C OpPWEeHTaumMen Ha MpUMEHeHMe BbICOKOI(MEKTUBHbIX
yTennutenen Ha OCHOBE HOBbIX HOPM MAOTHOCTM TEMfOBOro MoToka Yepes3 M30MNMPOBaHHYK MNOBEPXHOCTb
obopyanoBaHus 1 TpybonpoBoaoB, BBeAEHHbIX NocTaHoBNeHnem Focctpos Poccum ot 31.12.97 r. N 18-80.

B paspaboTtke CBoga npaBwn npuHumanu yyactue: B.IM. MNeTpos-[eHncoB (pykoBoautenb paboThbl),
B.M. Wonxet, J1.B. CtaBpuukas, 0.B. MatBeee (AO "Tennonpoekt"), A.B.Cnagkos (HWWmoccTpon),
B.A. myxapes (Focctpon Poccun), J1.C. Bacuneesa (I'T1 LHC).

1. O6nacTb NnpuMeHeHust

Hactoswun Ceog npaBun cnegyeTt NPUMMEHATb MpU NPOEKTUPOBAHMM U MOHTaXe TENNoBOW M30MAuun
Hapy>XHOW MOBEpXHOCTU 06opyaoBaHUs U TPyOONPOBOAOB C TEMMNEPATYPOV COAEPXKALLMXCA B HUX BELLECTB OT
50 go 600°C n pacnonoxeHHbIX B 30aHUAX, COOPY>KEHUSX U Ha OTKPLITOM BO3Adyxe, a Takke TpybonpoBoaos
TENMOoBbIX CETEN NPU HAA3EMHON NPOKMaAKe U NOA3EMHOWN, BbIMOSIHEHHON B KaHanax u 6eckaHanbHo.

2. PacueT TenyI0BOM U3onsauumn NMPOMBbIWIIEHHOro oﬁopy,qoaaHml, prGOHPOBO,qOB M TENNOBbIX ceTen

Cm. makxe CI1 41-105-2002 'llpoekmupogaHue U cmpoumesibcmeo mensosbix cemel 6eckaHarbHOU
npoknadku u3 cmasrbHbiX mpy6 ¢ uHOycmpuanbHOU mennoeol u3onsyuel U3 feHornonuypemaHa 8
rnonuamureHosol 0boroyke", 0006peHHbIl nocmaHosneHuem foccmposi P® om 26 dekabpsi 2002 2. N 168

2.1. OCHOBHbI€ pac4eTHble 3aBUCMMOCTU ANl onpeaesneHns Ternsio3awmTHbIX CBOUCTB
TEeNNON30SSAILLMOHHBIX KOHCTPYKLUUMI

[ns TennoBoro pacyeta M3oNALMKM UCTONb3YIOTCA YpaBHEHUS CTauMoHapHOW Tenmonepeaayn yepes
MAOCKNE N KPUBOMMUHENHbIE NMOBEPXHOCTY.

Tennonepenaya nNocKoN TennoU3oNAUMOHHONW KOHCTPYKLMM paccyuTbiBaeTcs Mo  chopMynam:
COCTOSILLIEN M3 N CMNOEB U30MNALMN
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roe q: - MOBEPXHOCTHaA TMJIOTHOCTb TEeNnJoBOro nMnoToKa 4epe3 [UJI0CKYK Tenjon3onAunoHHY
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KOHCTPYKLIO, Br/m :

b Temneparypa cpefbl BHyTpU nsonupyemoro obopygosaHus, °C;
b Temnepartypa okpyxatoLuen cpebl, °C;

R TepMUYecKoe COMNpoTUBIIEHUE TENNOOTAAYe Ha BHYTPEHHEN NMOBEPXHOCTU CTEHKM N30IMPYEMOro

2 o
o6bekta, M C/BT;
2 o
Ri . TO Xe, Ha HapyXKHOI NOBEPXHOCTU Tennomsonauuy, M C/BT;
R . TEPMNYECKOE COMPOTUBIIEHNE KOHAYKTUBHOMY MEpPeHOCY TennoTbl CTEHKU W30MMpyeMoro

06bekTa, m”-°C/Br :

2 o
R . TO Xe, NMockoro crnos usonauum, M C/Br :

n
i=l N

- MOMHOe TEepPMUYEcKoe COMPOTMBIEHNE KOHAYKTMBHOMY NEPEHOCY TennoTbl N-CrOHOIA
MNOCKON U30NALNM;

] 2 5

R - TepMUYeckoe conpoTusneHue i-ro crnos, M C/BT;

U . ukeiinas nnotHocTs Tennosoro motoka yepes LMMMHAPUYECKYID TEMMOM3ONSLIMOHHYIO
KOHCTpyKUMIO, BT/M;

L
Rau . fIMHeHoe TepMUYECKoe COMPOTUBMEHUE TENMOOTAAYe BHYTPEHHEN CTEeHKM M30NMpyemoro

06bekTa, M- °C/Br :

L
.0
Ri. TO e, HapyxHom nsonsauun, M C/Br.
Re
- NIMHeNnHoe TepMuyeckoe conpoTuBrieHne KOHOAYKTUBHOMY MepeHOoCy TensnoThbl LI,VIJ'IVIH,D.pI/I'-IeCKOﬂ
e
CTeHKM n3onupyemoro obbekta, M C/Br.

R; M‘OC/BT;

3 - TO e, UMMUHOPUYECKOTO Crost M30NALuK,
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i=l - NOMNHOe NUHEWHOE TEepPMMYECKOe COMPOTUBIIEHUE KOHAYKTMBHOMY MEpeHOocy TennoTbl N-
CNONHOWN LMINNHOPUYECKON N30NaLNN;

L
a .0
R NWHeHoe TepMUYEecKoe conpoTuBneHue i-ro crosi, M C/Br
B ypaBHeHusx (1)-(4) Tepmuyeckne COnpoTUBNEHNS TENNooTAaYe U KOHOYKTUBHOMY NEPEeHOCY TenmnoThbl
onpegenaTca no hopmynam:
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roe o , 1 - K03(hPULMEHTBI TEMNOOTAAYN BHYTPEHHEN NOBEPXHOCTM CTEHKM U30NMPYyeEMOro obbekTa
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W HapYXXHOW noBepxHOcTU nsonsuum, BT /(M °C);
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- KOSd)d)VILI,VIGHTbI TEeNNonpoBOAHOCTU COOTBETCTBEHHO MaTepuana CTeHKN N3onmpyemoro

BT/(M‘OC);

obbekTa 0gHOCNONHOW U30NALUKN, U3ONALMN i-r0 CROS N-CNOMHOW U30NALMN,

Oor Oy O - ,
) I - TonwmHa cooTBETCTBEHHO CTEHKM n3onnpyemoro 00bekTa, 04HOCITOMHON U30NSALNN i-ro

CT u3
CI10S1 N-CITOMHOWN U30NAUUN, M;

CT CT
G , d, - BHYTPEHHUIA N HapYXXHbI AUaMeTpbl CTEHKN N30MPYEMOro 06beKTa, M;
dHPIS
- Hapy>KHbII7I aAnamMeTp nsondauumu, m;

i i
d“ , dBH - HAPYXXHbIA U BHYTPEHHUI ANaMeTpbl i-ro Criosi N-CINONHOM N30MALMK, M.
PacnpepneneHune TemnepaTtyp B MHOMOCITOMHOWN N30MNSALMW paccynTbiBaeTCs nNo hopmynam:
TemMnepaTypbl Ha BHYTPEHHENW W HAapYXHON MOBEPXHOCTSX CTEHKM U30MNMpyemoro obbekta NockKow

durpMmbl:
tBH:tB_q:RBH : t, :tBH_q:RCT £ (8)
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TeMneparypa 1 ha Hapy)KHOI7I NOBEPXHOCTU NEPBOro crnoa n3ondaunn, Ha rpaHunue 1-ro n 2-ro cnoes
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W fanee, HauMHaga co 2-ro cnos, Ha rpaHuuax (i-1)-ro u i-ro cnoes
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TemnepaTypa Ha Hapy>KHOW MOBEPXHOCTU i-COS N-CIOMHOW CTEHKM:
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Ons UMNMHOPUYECKUX MHOTOCIOMHBLIX W3OMSILMOHHBLIX KOHCTPYKUMIA CTpyKTypa dhopMyn Ansi pacyerta
pacnpegeneHvs Temnepartyp UMeeT BuUZ;:
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3HaueHNs1 NOBEPXHOCTHOW U NIMHENHOW NNOTHOCTU TEMNMOBLIX MOTOKOB, BXoAsAWMX B hopmynbl (8)-(15),
onpegenstoTtca no (1)-(3), a TepMmuyeckme conpoTusrenus - rno (5)-(7).

Mpn npumeHeHnn dopmyn (1), (3) Heobxogumo 3HaTb KO3(pMUMEHTHI TEnnonpoOBOAHOCTU
N30MAUMOHHBIX crnoeB. [1OoCKONbKY OHWM 3aBUCAT OT TemnepaTypbl, OOMMKHbI OblTb W3BECTHbI CpegHue
TemnepaTypbl KaXgoro cnosi, And onpeaeneHus KOTopbix HeobxoouMMo 3HaTb Temnepatypbl Ha rpaHuuax
cnoeB. [Ins nx pacyeta 0bbIMHO UCMOMNb3YyeTCs MeToA nocregoBaTenbHbIX NPUBNKEHUN NyTEM NpoBeAeHUs
HECKOMNbKUX pacyeTHbIX onepauun.

Ha nepBom 3aTane, npuvHUMas OnNs BCEX CMNOEB CPELHION TemnepaTtypy M3onauun Obbl4HO paBHYHO
nonycymme Temnepartyp BHYTPEHHEN U HAPYXXHOW cpeapbl, HAaXOAAT NpM 3TON TemnepaType TennonpoBOAHOCTb

BCEX TennousonsaumoHHbIX crnoes. 3atem, no (1), (3) onpegensatoT 3HayeHus % nnm 9 n no (8)-(11) ans
nnockon un no (12)-(15) umnuHApUYECcKor CTEHOK PacCUMTbIBAKOT TemnepaTypbl Ha rpaHvuax CrioeB U cpefgHue
TemnepaTypbl KaXgoro crnos.

Ha BTOpOM 3Tane no HangeHHbIM Ha NepBOM 3Tane cpegHMM TemnepaTypam CrioeB BHOBb ONpeaensioT
TENnonpoBOAHOCTb BCEX CII0EB, 3aTeM Haxo4saT NIOTHOCTM MOTOKOB Tenna v CHOBa pacCynTbIBalOT NOCMONHbIE
TemnepaTypbl, U Tak ganee o Tpebyemow TOYHOCTWM pacyeTa. Hanpumep, Ao Tex nop, noka MOCHOWHbIe
TemnepaTypbl Ha k-M u (k-1)-m ware 6ygyt oTnuuaTtbcs He Gonee yem Ha 5%. OBbIMHO AnNs 3TOWM Lenu
Heobxoammo npoBeaeHue He bonee 3-4 pacyeTHbIX onepauuin.

3HauMTeNnbHOE MECTO B MNPOMBILISIEHHOW U30NAUMM 3aHUMAT TEMNMOM30NSALMOHHbIE KOHCTPYKLMK
NMOA3EMHbIX COOPYXXEHMIN, OCHOBHOW OCOBEHHOCTBIO KOTOPbIX SIBNSETCA KOHTaKT C MacCUBOM OKpYyXatoLero
rPyHTa, YTO B 3HAYUTENIbHOW CTENeHW YCMNOXHSET MX TEMnOBOW pacyeT MO CPaBHEHWUIO C KOHCTPYKLMAMWU,
KOHTaKTUPYOLWLMMN C aTMOCdepon.

AHanus TemnepaTypHbiX NOMeN W TEnmoBbIX MOTOKOB B TEMSIOM3OMAUMOHHBLIX KOHCTPYKUMSAX U B
rpaHMyaLLmMx C HUMWU FPYHTOM MO3BOSMI 3aKMOYNUTb, YTO HENOCPEeACTBEHHO B TEMMOM3ONALMN C JOCTaTOYHOWN
ANs UHXEHePHbIX pacyeToB TOYHOCTbIO TeMmnepaTypHOoe Mofie MOXHO CYWTaTb OAHOMEPHbIM. 3TO MO3BONUT
onpeaenuTb UX TepMuyeckoe conpoTmereHne no dopmynam (5)-(7).

MMNoTHOCTb TEMnoBOrO MOTOKa Yepe3 Tennou3OoNAUMOHHbIE KOHCTPYKLWM, FpaHuyvalimMe C rpyHTOM,
onpegensietcs B 3TOM cnyvae no dopmynam (1)-(4), B KOTOpPbIX TEPMUYECKME COMPOTMBIIEHUS BHELLUHEN

L
Tennootaadye RH n RH 3aMEeHAKTCA TepMUYeCKMM COMpOoTUBINEHUEM TPYHTa, 3aBUCALLMM OT KOH(bI/lrypaLI,VIVI
n3onnpyemoro 00bekTa, pacnonoxeHna ero B MaccnBe rpyHTa n TennonpoBoaHOCTU nocnegHero.

2.2. PacyeT TennoBou usonsauum Tpy6onpoBoAoB U o6opyaoBaHus

PacyeT TennoBbIXx NOTEPb Yepe3 U30NMPOBaAHHYI0 MOBEPXHOCTb 06OpyaoBaHMs M TpybonpoBOL4OB B
obLwem criyyae crnenyeT BbINOMHATL 4118 NIIOCKMX NoBepxHocTen no dopmynam (1), (2), a 4ns KpUBONMHENHbBIX
no cdopmynam (3), (4). OgHako aHanu3 ocobeHHoCTen TennoobmeHa B TEMNOU3OMSALMNOHHBIX KOHCTPYKLMUSIX
NPOMBbILLITEHHBIX OO BEKTOB MO3BONSAET CYLLECTBEHHO YNPOCTUTL pacyeTHbie (OOPMYIbl.

TepmMunyeckoe conpoTMBEHUE TeNnooTaade OT BHYTPEHHEN cpefbl K BHYTPEHHEN NOBEPXHOCTU CTEHKMN
n3onupyemMoro oObekTa Ans KUMOKUX W Jaxe ra3oobpasHbiX Cpe MO CPAaBHEHUID C  TEPMUYECKUM
COMpOTUBMNEHMEM KOHAYKTMBHOMY MEpeHOCy TennoTbl B U30NGUMM COCTaBNseT BeCbMa HEe3HauYUTENbHYHO
BEMNYMHY U MOXET HE YYMTbIBATHCS.

VckntouyeHne cocTaBnsieT BeCbMa peakui criydyan, korga BHYTpU 06bekTa HaxoQuTcs ra3oBasi cpeja u
TennoobmMeH Mexay Hel U BHYTPEHHEW MOBEepPXHOCTbIO CTEHKM OCYLLECTBNAETCH 3a CHET eCTECTBEeHHOW



KOHBEKLNW.

CTeHKM M30MMpyeMoro npombilieHHoro obopygoBaHust M TpybonNpoBOAOB OOLIYHO M3rOTOBMEHbLI U3
mMeTanna, TennonpoBogHocTb koTtoporo B 100 pa3 m 6Gonee npeBbilaeT TENONPOBOAHOCTb W30MSALNN,
BCNEeACTBUE 3TOT0 TEPMUYECKUM COMPOTMBIIEHMEM CTEHKM 63 3aMETHOro CHUXKEHUS TOYHOCTU pacyeTa MOXHO
npeHebpeub.

Takum 00pas3oM, OCHOBHbIMW pacyeTHbIMU OpMynaMmu Ans OnpedeneHus TenmoBbIX MOTEPb
n3onmpyemoro 06opyaoBaHnst ABMAKOTCS:

ONS NNOCKNX MOBEPXHOCTEN U KPUBOIMHENHbIX AnameTpom bonee 2 m
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ansa TpybonpoBooB AuamMeTpoM MeHee 2 M
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rae K - koadhdrUMeHT JOMONMHUTENBHBIX NOTEPb, YYUTLIBAIOLWLMI TEMMONOTEPU Yepes TENNMONPOBOAHbIE
BKIIOYEHNST B TEMNOU3ONALMOHHbBIX KOHCTPYKLUSX, OBYCMOBNEHHbIX HanM4YMEM B HUX KPenexHblX AeTanen u
onop (Tabnuua 1).
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Ta6nuua 1

3HavyeHusA koadhuumeHTa AONONHNUTENbHbIX NoTepb K

Crnocof MHNpOokKJIaIKM TPpyOONPOBOLOB Kosdpdpuument K

Ha OTKpPHITOM BO3IOyxXe, B HENPOXOIHHIX KaHaJjlax, TOHHEeJAX
¥ IIOMENEHMAX: IJiS CTaJIbHEIX TPYyOONPOBOIOB Ha IOABMXHEIX
ornopax, YCJIOBHEIM [IPOXOIOM, MM:

mo 150 1,2
150 u BoJjee 1,15
Ha IIOIBECHEIX OIlopax 1,05
I0Jig HeMeTaJlJIMUeCKuxX TpyOOHNpOBOIOB Ha MNOOBVXHBEIX W 1,7
IIOOBECHEIX ONOpPax

BeckxaHanbHada 1,15

Tepmuyeckoe conpoTUBNEHUE KOHOAYKTUBHOMY MEPeHOCY CNoeB M30NsuMUM U BHELLHEN TennooTaaye B
(16), (17) onpepensietca no dopmyrnam (5), (6), B KOTOPbIX TENNONPOBOAHOCTL W30MNSAUMU NMPUHUMAaETCA Mo
npunoxexuto A, a KoaOUUMEHT TENNOOTAAYMN HAa NOBEPXHOCTM U30MAUMK - No Tabnuue 2.

Ta6nuua 2

o BT/(M2 '°C)
3HauyeHusa koachuumeHTa TennooTaaum -,

V301 pPOBaHHEIM B 3akpHTOM IIOMEUEHUN Ha OTKpEITOM BO3OyXe IIPU
oBBeKT CKOpOCTM BeTpa ***, wm/c




[ToxpelTMAa C |IIokpEITHMA

MaJIBIM C BBICOKUM
ko2QbuLIMe- | KOBOOMLIM—
HTOM E€HTOM

U3JIy4deHua* | u3nydeHns
* %

5 10 15
ToOpPMBOHTAJIbHEE 7 10 20 26 35
TPYyOONIPOBOOEL
BepTuKajbHEE 8 12 26 35 52
TPyOONIPOBOIH,
obopyrnoBaHue,
JlocKas CTeHKa
* K HMM OTHOCHATCS KOXYyXM M3 OLMHKOBAHHOM CTajy, JMCTOB aJIOMMHMEBHX
CIJIABOB M aJIOMMHMS C OKCUIHOM IIJIEHKOM.
** K HYM OTHOCATCS MTYyKaTYyPKH, acbecTOlLEeMEHTHEIE ITOKPHETHS,

CTEeKJIOIJIACTUKM, Pas3JIMUHEIE OKPaCKM (KpoMe KpacCKM C aJIOMMHMEBOM NOyIOpoM) .
**% [lpy OTCYTCTBUM CBeIEHMI O CKOPOCTM BeTpa MNPMHMMAKT 3HA4YEHUd,
coorTBeTCcTBylIMe ckopocTtu 10 Mm/cC.

2.2.1. PacyeT TensoBon U3onfaumm no HOpMMpOBaHHOVI NIMOTHOCTU TenJyIOBOro NOoTokKa

OnpepneneHve  TOMWWHBLI  M30MsILMM MO 3afaHHOW noTepe Tenna sABnsieTca  Haubornee
pacnpocTpaHeHHbIM CrydaeM pacyeTa TensioBon u3onsumu. PacyeT MOXeT NpouM3BOAUTLCS MCXOAs W3

H H
HOPMaTUBHbIX NSIOTHOCTEN TENSIOBOro NOTOKA (q: ) q‘ ) N KakK 3aBepLLIaIOL1J,VIl7I aTan 6onee crnoXxHoro pacyeTa, B

pe3ynbTate KOTOpPOoro onpenendarnTca TennoBbie NoTepn, yaoBrieTBopAone npomn3soaACTBEHHO-TEXHNYECKUM U
TEXHOJTOTNM4YECKUM Tpe6OBaHVIFIM.

[ns onpegeneHus TonWMHbI O4HOCIIOMHOM NAOCKON N LUIMHAPUYECKON MOBEPXHOCTU C ANaMETPOM 2
M 1 6onee ucnonbayeTtcs hopmyna
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Ons LJ,VIJ'II/IHLI,pVI‘-IeCKOIZ NOBEPXHOCTN ANaMeTpoM MeHee 2Mm npegBapuUTesibHO U3 ypaBHEHUA
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L
onpeaensioT BenvunHy InB, rae ; MpU 3TOM NPUBIMKEHHbIE 3HAYEHUSs Ry cnegyet
npyHMMaThb no Tabnuue 3.
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Tabnuua 3

R,I;, M °C/Br

OpVIeHTVI POBOYHbIE 3HAYEeHUA

|YCHOB— | BHYTPHM [OMeUeHUN | Ha oTkpeITOM BO3OyXe



HBIV
ouaMmeTp | g noeepxHoCcTel C |[jia NOBEPXHOCTEN C

TPpyOBl, [MaJiEIM KO3QOULIMEeHTOM BEICOKMM
MM UBJIYUYEeHUS konbbULIMEeHTOM
UBJIy4YEeHUS

npy TeMmrnepaType TerioHocuresd, - 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

[IpuMeuaHMUs

1. g npoMexyTOUHBIX 3HAYEHUM OMAMETPOB U TeMIepaTyps BejauuuHa R H (L)
onpenesyigeTCcsa MHTEPNOoJiAuMel.

2. Ina TeMnoepaTypel TenjoHocuTessa Huxe 100°C NPMHMMAKTCS IOaHHEBE,
coorBeTcThybmue 100°C.

3aTteM HaxogAaT BEJTMHNHY Bwu onpenenarT Tpe6yemy+o TOJNLWWHY n3ondauunm no (bopmyne

_4(8-1)

61/13 -
2 . (20)

Mpn onpegeneHun Tpebyemon TOMNWMHbI ABYXCIOWHOW TEMNMOM3ONSALMOHHOM KOHCTPYKUMM, KOTopas
0ObIYHO MpuUMeHsieTcAa Torga, Korga TemnepaTypoCTOMKOCTb OCHOBHOMO  M3OMSILMOHHOMO MmaTepuana
0Ka3blBaeTCsl HWKe TemnepaTypbl CTEHKM W30NMpyemoro obbekta M HenocpeACTBEHHO Ha M30MMpyemyto
MOBEPXHOCTb YKNaAablBaeTcs npedoxpaHuTenbHbIi Cnon 13 Gornee TemnepaTypoCcTonKoro matepuana. Pacuet
npou3BOAUTCS criegylowmMm obpa3om. TonwmHa nepBOro nNpedoXpPaHUTENbHOro Cros onpegensietca w3
ycroBus, 4Tobbl Temnepatypa mexagy oboumu crnosimm t1'2
NPUMEHEHUS1 OCHOBHOIO N30MALMOHHOIO MaTepuana.

[na nnockon CTEHKN U LMNUHAPUYECKUX 0OBbEKTOB C AnameTpom 2 M 1 Gonee And pacyeTta TOMNLWMHbI
nepBoro cros npumeHsieTcsa dopmyna

:)Lml[K!tB:LZI ]
o

He npeBblllana MakcUManbHOW TemrepaTtypbl

81/13 1
. (21)

t

[ins BTOpOro cnosi npumMeHsietTcs opmyna (18), B KOTOPY0 BMECTO 3Ha4YEHUS & noacTtaenserca 1.2 .
Ona pacyeTta UMNUHOPUYECKMX OOGBLEKTOB C AMAMETPOM MeEHee 2 M - aHarorMyHo OAHOCIOMHOM

KOHCTPYKLIMMK MO ypaBHEHUIO



K —
InB =2n-1 ., M

4 , (22)
cT
_ q{ + 261/13 1
B = T
B KOTOPOM , rAe onpenenarT BeNTUYnNHy InB, 3aTeM HaxogdaTt B'I' M TONWKMHY nepBoro

cnos, M:

o 4B

uzl 2

TonwuHa BTOPOro Crosi onpeaensietcs ¢ NoMolyblo opmynbl (19), B KOTOPOW BMECTO 3HaYeHMUs! &

B_
noacTaBidAeTCA 3Ha4YeHne tl’ 2 , @ BMEeCTO %

dn3 1 +26H32
- dnsl

In
OﬂpeﬂeJ'II/IB % , HaxXogAaT BZ , @ 3aTeM TOJILLWNHY N30J114Unn BTOPOro CIod, M:

_4u(B71)

81432_ 2

. (23)

YuntbiBas LUMPOKOE MPUMEHEHUE B MPAKTUKE WHXEHEPHBbIX PacyeToOB NEPCOHanbHbIX KOMMbIOTEPOBR,
ANs COCTaBMEeHUs nporpaMMbl pacyeta Tpebyemon TOMWMHbI TEMNroBOW M30MAUMM MO HOPMUPOBAHHBIM
TEMMOBbLIM NOTEPSIM LienecoobpasHO MCMoNb30BaTb METOA MocrnefoBaTenbHbIX NPUGNMKEHUIA, CyTb KOTOPOro
Ansa cnyvyas ogHOCMONHON LIMNNHAPUYECKOW TEMNMOU30NSLUN 3aKINoYaeTCs B CNeayoLLeM.

) . .
3apaBasich HavanbHbIM 3HaYeHUeM TOMLLMHLI U30NALUMM 9 | M, onpeaensemoii Tpebyemoii TOYHOCTbI0
pacyeTa, MPOM3BOAAT C MOMOLLbLI MocnefoBaTtenbHbiX wWwaros: 1, 2, 3, 4,.., i AN TONWWHbLI U30MALUK:

- 1 2 i
01=501 : 8,=8p2 : 83=83 ;...8i_80l BLIYNCHIGHUE NIMHEVHON MNOTHOCTI TENNOBBIX NOTOKOB - : qQ D qQ
Mo ypaBHEHWIO

. nlt,—t, K
qi: ( ) CT H
1 1 d,” +28,i
+ ‘In
aH( d,§T+250i) 2oy d,”
. (24)

|
Ha kaxgom Lware BblYUCHEHUN i npon3sBoanTcA cpaBHeHMe q‘ C 3ag4aHHbIM 3Ha4eHnemMm HoOpMaTUBHOIO

H
yOenbHOro noToka q‘ . I'IpM BbINOJTHEHNN YCINOBUA

y R y ,
BblHUCINEHNA 3aKaH4MBaKOTCA, a HangeHHaa BeJin4vnHa 0" aBnsertcs nckomomn, obecnednatoLLen
3afaHHYH BEJTMYMNHY TENJOBbLIX NOTEPb.



B kauecTBe pacyeTHbIXx NapaMeTpoB, OBGYCMOBNMBAOWMNX TEMNOBOE B3aMMOAEWCTBME OKpYKatoLLei
cpeabl C TEnnousonAUMOHHON KOHCTPYKUMEW, MpU ONpedenieHny TOSWMUHBbI U30MSUMM MO HOPMUPYEMbIM
TENSIOBLIM NOTEPSIM CrieayeT NPUHUMAaTb:

TemnepaTypy BHYTPEHHel cpenpl & KaK cpefHIol 3a rog TemnepaTtypy BellecTBa B U30MpyeMom
obbekTe;

TemnepaTypy HapyxXHow cpenpbl L npyv pacnonoXeHnn n3onNMpyemMoro ob6bEKTA B NOMELLEHUN Ha
OCHOBaHUM TEXHUYECKOro 3adaHusi Ha MpOeKTUpoBaHWe, Mnpu ero oTcytcTBum - pasHonm 20°C; npwu
pacnonoXxeHnn Ha OTKPbITOM BO3yXe Kak CPeHIo 3a roa TeMmnepaTypy HapyXHOro BO3ayxa;

KO3(h(PMLMEHT Tennootaaum OT HapPYXHOW MOBEPXHOCTM TEMnoM3onsauun npu  pacrnosiokeHun
nsonupyemoro o6bekTa B NoMeLLLeHMM, NMPU pacnonoXeHM Ha OTKPbITOM BO3ayxe, npu ckopocTtu BeTpa 10 m/c
no rabnuue 2.

2.2.2. Pac4yeT U30nsiLMm Nno 3afaHHON BeNIMYMHE CHUXKEHUA (NOBbIWEHUA) TeMmnepaTypbl BewecTBa,
TpaHcnopTUpyemoro Tpy6onpoesogamu

L_pL L
Tpebyemoe nonHoe TepMMYECKOe CONPOTUBIIEHME U30MNALUN “RatR; Tpybonposoaa gnvHoM |, m,
anst obecneyeHns 3a0aHHOIO CHDKEHWUST TeMMepaTypbl TPAHCMOPTUPYEMOro N0 HEMY BeLLeCTBa OT HavarbHON
! n ( .0 )
& 00 KOHEe4HOoU & npu pacxofe BewecTtBa G, Kr/d, Tennoemkoctbio C, K/ (ke -°C
BblpaXXeHUN:

onpepgendeTca 13

L_ 3,6KI
' Rl_ r_
%22 Gcmﬁ
npu 5 ; ; (26)
| 36KI| St —t,
b <2 R= 2
n__ GC I_+n
npw b ; (tB : ) . (27)

roe b pacyeTHas Temnepartypa okpyxatowen cpeabl, °C.
L L
Y 61/13 Y Rl RZ
Ins onpepenexHus TpebyemMon TOMWMHbLI M30NSLMK , M, MO HaWAeHHbIM 3HaYeHWsIM n
ucnone3yetcsa popmyrna

InB, , :anm( R; z‘Rﬁ)

. (28)

MpuHMMas NpubNKeHHbIE 3HaYeHns R, no Tabnuue 3 n onpegenad no cdopmyne (28) InB HaxoasT
BeNMYMHY B 1 okoHuyaTensHo no dopmyre (20)

d:TfBl,z_ll

81/131,2: 2

Mpn pacdeTe u3oNAUMM NO  3aJaHHOM BENWYUHE  CHWXKEHUS  (MOBLILEHWS) TemnepaTtypbl
TPaHCMOPTUPYEMOTO BELLECTBA MPUHMMAIOTCA CreayoLlme 3Ha4eHUss NapaMeTPOB OKpYXKatoLLeln cpeapl.

Mpu pasmelleHmmn Tpybonposoaa B NOMeLLeHMW: TeMnepaTypa HapyxHon cpeabl 20 °C;

KO3 PULMEHT TENooTaaun - no rabnuue 2.

Mpun pasmMelLeHMn Ha OTKPLITOM BO3AYXE - CPEOHIO TemnepaTypy Hambonee XONO4HOW NATUAHEBKU.

2.2.3 PacyeT nsonsiuum no 3agaHHou Temnepartype ee NoBepXHOCTU



OnpegeneHve TOMWMHbI U30MAUMM MO 3afJaHHOW TemnepaType €e HapyKHOW MOBEepPXHOCTU b
MPOM3BOAMTCA B TOM Cllyyae, Korga M3omsuusi HyXHa Kak CpedcTBO, NpedoxpaHsioliee obcnyKuearoLnii
nepcoHan oT oxoro.. [Mpu 3ToM TeMnepaTypa Ha NOBEPXHOCTU AOIHKHA NpUHUMaTbCs He Gornee, °C:

ANs N30NMPYEMbIX OGBHEKTOB, pacrofiokeHHbIX B paboyel unu obernyXKnBaemMon 30He MOMELLEHUI W

cogepxalwux selecrtea:

TemnepaTypoit Beme 100 °C. ... tien et ienenennn 45
TeMnepaTypPoit 100 °C M HIMKE v v v v eenenenenenenens 35
TeMIepaTypoil BCIHLIKMY NapoB

He BHEIE 45 CC ittt ittt ittt et e e e e 35;

ansa n3onupyembix 06bEKTOB, paCnoOMoOXeHHbIX Ha OTKPLITOM BO3ayXe, B paboyen unu obcnyxmsaemom
30He, Npw:;

METAJIJINUECKOM IMOKPOBHOM CJIOE v v e v v o v e oo v ooeennnens 55
OJ1 OPYTUX BULOOB INOKPOBHOTO CJIOS v v v v v v veeeneennas 60

TemnepaTypa Ha NMOBEPXHOCTU TEMMOBOM U30MALMM TPYOONPOBOAOB, PACMONOXEHHbIX 3a Npegenamu
paboyeir unu ob6GCRyXMBaemMon 30HbI, HE [OSKHA TMpeBbillaTb TeMmrepaTypHbIX MPeaenoB NpUMeHeHus
maTepuarnoB MOKPOBHOMO Criosi, HoO He Bbie 75°C. M3 ycrnoBusi paBeHCTBa MMOTHOCTM TENNOBbIX MOTOKOB:

, d -
KOHOYKTUBHOIo, npoxoasdiliero 4epes crion wmsondauum 3 M, 3a cCYeT pasHOCTM Temnepartyp tB t", n

KOHBEKTUBHOIO, yXoadLlero c Hapy>+<H017| NMOBEPXHOCTU 3a CHET Pa3HOCTU tﬂ tH , MOXXHO Hanumcartb:

-t
i
; (29)
-t
R R
. (30)

M3 (29), (30) nonydum dhopmynbl AnS pacyeTa TOMNWMHBbI M30MNsauMM mUcxods u3 Tpebyemon

TemnepaTypbl NOBEPXHOCTU:
AN NAOCKMX TENNOU30NSLNOHHBIX KOHCTPYKLIMIA

; (31)

ANA UUMUHOPUYECKMX

CT+26H3 _
InB=IndH— =27T'7~H3'R,|;' ﬁ
& 3,

» (32)

L
0TKyAa, nNpyHMMasi no Tabnvue 3 OpMEHTUPOBOYHOE 3HAYeHne RH n onpegenss InB, Haxogum B, a
3atem

_4(B-1)
=Ty

PaccMoTpeHHbIN MeTod sBnsgeTcs npubnuwkeHHbIM. [ns 6onee TOYHbIX pacyeToB ¢ npuMmeHeHuem MK
cnegyeT ucnonb3oBaTb MeToh NocrefdoBaTerNbHbIX MPUONKEHWI, PACCMOTPEHHBLIN B KOHUe pasgena 2.2.1.



PacuyeTHoe ypaBHeHWe B 9TOM crnyyae byget umeTb BUA

d,’ +23i :

In———o,\ d," +25,i

Lt ¢ (17251
L=t/ 2h;

. (33)

0 .
3apaBasicb HauanbHbIM 3HAYEHWeM TOMWMHLI u3onauMm 0, M, onpedensembiM Tpebyemon
TOYHOCTbIO pacyeTa, Hanpumep, 0,001 M, ¢ NomoLb0 NocnegoBaTenbHbIX waros: 1, 2, 3, ..., i AnNs TONAWMH

8,=8p1 . 8,=042 . 85=0,3. . 8,= 8,

n3onAuun: NPOM3BOAUM BbIMUCIEHNE BENNYMH:
Lt [ Sl ™ Lt
ot ) Lt ), bt/
; e ' no ypasHeHuio (33).
L,
bt ).
Ha kaxgom Lare BblMMCNEHWI | MPOM3BOAUTCHA CpaBHEHUE C 3aJaHHbIM 3Ha4YEeHnEeM
[ Sl ™
t—t
p .
Mpwn BbINOMHEHUM YCNOBUSA
L5 L5
- >0
L=t J \ Lt
' P (34)

BbIYMCINEHUS 3aKaHUMBAIOTCH, a HaldeHHas BenuyunHa 8=yl ABNSETCA C TOYHOCTbIO [0 1 MM
3agaHHon, obecneymsatoLlent Tpebyemyto TemnepaTypy NOBEPXHOCTU U30MALUN.

Mpu pacyeTe TOMLWMHBI N30NALMN NO 3aJaHHOW TeMnepaType NOBEPXHOCTU NPUHUMAIOTCH crieayoLme
pacyeTHble NapameTpbl OKpYXatoLLen cpeapl:

TemnepaTypa BHYTPEHHEN cpeapbl & MO TEXHUYECKOMY 3a[jaHMI0 Ha MPOEKTUPOBAHME;

TemnepaTtypa HapyxHoii cpefpi b KaK CcpedHss MakcumarnbHas Hauboree apkoro Mecsiua, npw
PacnonoXeHn N30NMPyeMoro o6bekTa Ha OTKPLITOM BO3AyXe, NpX PacnonoXeHun B nometieHumn - 20°C;
KO3(MULIMEHT TENNOOTAAYM Ha HapYXHOI MOBEPXHOCTW M30MALMKM OO6beKTa, PacronoXEHHOro B
NOMELLEHMN U HA OTKPLITOM BO3[yXe, NP MOKPOBHOM Crioe C MarbiM KO3(PMULMEHTOM W3MyYeHUs (CM.
2 2
BT/(M -°C) BT/(M -OC)

npuMmeYdyaHus K Tabnuvue 2) - 6 , C bonblwum - 11

2.2.4 PacyeT TONWMWHbI U30M5AUUKM, NpeaoTBpaLlaloLlel KOHAEeHCaUuMIo Briaru us Bosgyxa Ha ee
NoBepPXHOCTHU

[daHHbIi pacdeT NpOM3BOAMTCA AN U30MMPOBAHHbIX OOBLEKTOB, PACMOMOXEHHbIX B  3aKPbITbIX
MOMELLEHMSAX N COAepKalLyMX BeLLeCTBa C TemnepaTypor HUxXe TemnepaTypbl OKpyXatoLLlero Bo3gyxa.
B oatom cnyyae wusonsuma pgomkHa obecnevvBatb Tpebyembli pacdeTHbIM nepenag  Mexay

TemnepaTypamm HapPY>XHOrO BO34yxa M MOBEPXHOCTLIO U30MsALUU (t“ t“) npu KOTOPOM MCKMoYaeTcs
KOHAEeHcauus Braru u3 sosgyxa (tabnuua 4).

Ta6bnuua 4



PacueTHbIN nepenag Lt , °C

t u C OTHOCHUTEJNIbHAaS BJIAXHOCTHL BO3IOyXa, Ous
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

Mo ananorumn ¢ dbopmynamm (28)-(31) MOXXHO HanucaTb:

tl'I_tB >"143 tﬂ_tB
AT E‘Z((ﬁ)l
; ; (35)
= 2o IB=2m, R
Wh ; t“ ; (36)

Tpebyemasa TonwuHa m3onsauMu ONS NIOCKMX KOHCTPYKUUA onpegensetcd no dopmyne (34), and
UUnUHZpu4eckmx - no (35), N0 MeToamrke, N3NoXeHHoW B pasgene 2.2.3.
B pacyeTtax npuHumaloT:

TemnepaTypy HapyXHoW cpeapl b paBHOW TemrnepaType NOMELLEHNS;

TemMnepaTypy BHYTPEHHeW cpegnbl & N OTHOCUTEnbHYl BnaxHocTs Bodayxa P B cooTseTcTBMM C
TEXHUYECKMM 3aj@aHUEM Ha NPOEKTUPOBAHNE;

KO3 PULMEHT TEnnooTaauun 0’“, ONA MOBEpPXHOCTEN C BbICOKMUM KO3I(MPUUMEHTOM W3Ny4eHUs (CM.

2 2
npuMeyaHus K Tabnuue 2) - 7 BT/(M 'OC) , C ManbIM - 4 BT/(M 'OC) .

2.3. PacueT nsonsiuMm Tpy6onpoBoAOB TENNMOBbLIX ceTeln

2.3.1. Hap3emHas npoknaaka

TennoBble notepun 4epes U3ONTMPOBaHHYK MOBEPXHOCTb nogakwux wu O6paTHbIX pr6OI'IpOBOﬂ,OB

y y y d
TENMOoBbIX CeTeln Npu Hag3eMHOW NPoKNaaKke, NPy U3BECTHOW TONLWMHE n3onauun 13 | M, cnegyeT onpeaensatb
no dopmyne (17), a TepMuyeckue CONPOTUBMEHUS, BXOoAsdwmMe B 3Ty dopmyny, - no (6). B kauectse

TeMnepaTyp BHYTPEHHEN U HApYXHOW cpef 5 " b NPUMHUMAIOT pacyeTHble TemrnepaTypbl TENSIOHOCUTENS U

(X'H
OKpYXatloLlero Bo3ayxa, a KoadpuumneHT TennooTaadum - no tabnuue 2.
Mpn onpegeneHnn TOMWMHBI M30MAUUKM  TpybONpPoOBOO4OB TEMSOBLIX CETEN MO HOPMWUPOBAHHLIM
3Ha4YeHNsM NITIOTHOCTM TEMSOBbLIX MOTOKOB OT MOAAILLMX M 06paTHbLIX TEMMONPOBOAOB MCMNONb3yeTcs MeToamKa

pacyeToB, U3noxeHHasa B pasgene 2.2.1. [py 3TOM B kKa4ecTBe pacHeTHbIX TeMnepaTyp BHYTPEHHEN cpeabl &
NPVHMMAIOT CPeAHEro4oBble TeMNepaTypbl TENMOHOCUTENSA No Tabnuue 5;

32 pacyeTHyl TemnepaTypy HapyXkHOW cpegbl Npu KpyrnorognyHon paboTe TennoBon cetn -
cpegHerofoByo TeMnepaTypy Hapy>KHOro Bo3gyxa, npu paboTe TONbKO B OTONUTENbHBIN NEPUO - CPEdHIOH 3a



. . o
OTONUTENbHbIN Nepuog. PacyeTHbI KO3PUUMEHT TennootTaaum 2 - no tabnuue 2.

Ta6nuua 5

Cpep,l-lero.qosble TeMmnepartypbl TemJIOHOCUTENA B BOAAHDbIX TenJNOoBbIX CeTAX, °C

Tpybonporson PacyeTHEE TeMIepaTypHbE pexyumel, °C
95-70 150-70 180-70

[Tonaroumit 65 90 110

OBpaTHEI 50 50 50

2.3.2. NMoasemHas npoknagka B HENPOXOAHbIX KaHanax

TennoBble MoTepyM Yepe3 M3ONNPOBAHHYID MOBEPXHOCTb  OBYXTPYOHbIX  TEMMOBbIX  CETEW,
NpoknaabiBaeMbIX B HEMPOXOAHOM KaHane wwupuHoi b u BbicoTol h, M, Ha rny6uHe H, M, OT NMoBepxHOCTU
3eMIM 10 OCUM KaHara onpenensitoTcs no gopmyrne

L !t!(aH_tH!K

o+ = —
RKaH Rrp . (37)

a TeMmneparypa Bo3fyxa B kaHane i

b1 N Lo N L,
RI/:31+R:1 R&32+R152 RKaH+RII"<p
1 1 1
L L * L L * K
RA31+R{1 RM32+RH2 Rl(aH+RFp

tKaH =

 (38)

d; +28n3
RE 17 : In -
17 om0 a

3

roe ; (39)

h+25,,
Rﬁ )= 1 In 2
32 2m\h d,

3

_ 1

R‘tl_ZnaK(d1+28ml) |
_ 1

REZ_ 2naK(d2+25H32)

, (40)



, (41)

L L
% , % fuHeitHbie nnoTHoCTH TennoBoro noToka ot nopatoLLero n obpatHoro TpyGonposoaos, B1/m;
o , & HapyXHble AnaMeTpbl NodaloLero u o6paTHOro TPy6oNpoBOAOB, M;

b . b2 - TemnepaTypbl NogaroLLero n obpaTHoro Tpyéonpoeoaos, °C;
K - k0athpULMeHT AoNONHUTENBHbBIX NOTEPL (Tabnuua 1);

L L
R“31, Ris2 - TepMuYeckMe COMPOTMBMEHUS W3OMALMM nopalollero 1 obpatHoro TpybonpoBoaos,
M -°C/Br.

L L
R'[l, Rﬂz - TepMUYECKME COMpoTUBINEHNA Tennootaaye OT NOBEPXHOCTU u3onAauunn nogarwuiero un

.0
ob6paTHoro Tpy6onposoaos, M C/Br.
R M-°C/Br
aH . TepMUYEcKoe COMPOTUBMEHNe TENNOoTAaYe OT BO3AyXa k NOBEPXHOCTU KaHana, :

y BT/(MZ‘OC);

e KO3 PULMEHT TENNOOTAaYM B KaHane, NpMHUMaeTCs paBHbIM 1

BT/(M'OC);

A
13 - TennonpoBOAHOCTb U30SIALNN B KOHCTPYKLINMK,

0

)
wl TM2 | romumHbl MI30MALMM NOAAIOLLENO U obpaTHoro TpybonpoBoaos, Mm;

K
.0
pr - TepMuyeckoe conpoTusneHue rpyHta, M C/Br , onpegensieTcs no opmyne

0,25
H{h}\"
In B’SF(B)

(5,7+o,59 )xrp

R, =
h
; (42)

Ona onpegeneHys TOMWMHLI M3OMSAUMM Modalolero U oBpaTHoro TpybomnpoBOOOB MO 3agaHHOM,

<1

=L
HOpMMpOBaHHOV’I NIMHENHOM NMOTHOCTM MOTOKa n q2 , BT/m, npeaBapuTesribHO onpeaendarT Nno HUM

TemnepaTypy Bo3gyxa B kaHane no copmyrne
sk e ) (RutR,)
tK&lH tH Oﬂ. Cb aH P . (43)
Tabnuua 6

Tennon POBOOHOCTbL FPyHTa

Bun rpyHTa CpenHsasa BecoBoe KonsdpdouumeHnt
[IJIOTHOCTL, KI'/M3 BJlIaTOCOIEepPXaHUe |TelJIONPOBOIHOCTH,
TpyHTa, % Bt/ (M x °C)
[lecok 1480 4 0,86
1600 5 1,11
15 1,92




23,8 1,92
CyTJIMHOK 1100 8 0,71
15 0,9
1200 8 0,83
15 1,04
1300 8 0,98
15 1,2
1400 8 1,12
15 1,36
20 1,63
1500 8 1,27
15 1,56
20 1,86
1600 8 1,45
15 1,78
2000 5 1,75
10 2,56
11,5 2,68
T'IMHUC TEIE 1300 8 0,72
18 1,08
40 1,66
1500 8 1,0
18 1,46
40 2,0
1600 8 1,13
27 1,93
+
InB, =In %
3atem  BbIMMCHIATCA ANl KaXkgoro  TpybompoBoga  BENWYMHBI &
InB,=In %

no cpopmynam:



Ing =2, | —— -R",

-L
“ ; (44)
_tKaH

InB, =27, t”T— L
v . (45)

L L
Re: , Re
Onpegenss no Tabnvue HaTypanbHbIX lorapugmoB B " B , Mo chopmyne (20) BbIYMCIAIOT 3HAYEHUS

s _a(B-1) o _o(B-1)

n3l us3 2
TOMWMH U3onaumm 2 : Z , obecneunBawwmx Tpebyemble HOpMaTUBHbIE

noTepu Tenna.

Mpn pacyeTe nsonauuM ABYXTPYOHbIX KaHarbHbIX MPOKNaAoK TEMNSIOBbIX CeTel B Ka4ecTBe TeMnepaTyp
BHYTPEHHEN cpefbl MPUHMMAIOT CpedHerofoBble TemnepaTypbl TEMMOHOCUTENS B MOAAlWMX U obpaTHbIX
TpybonpoBogax no rabnuue 5.

3a pacyeTHyl0 TemnepaTypy HapyXHOW Cpedbl MPUHUMAOT CPEAHIo 3a rod Temnepartypy rpyHta Ha
rnybuHe 3anoxeHuns Tpybonposoga. [py paccTosHUM OT NOBEPXHOCTM rPyHTa A0 nepekpbiTna kaHana 0,7 m u
MeHee 3a pacyeTHYK TeMmnepaTypy HapyXHOW Cpedbl AOIPKHA NMPUHMMATBLCA Ta Xe TemnepaTtypa HapyXHOro
BO34yxa, 4YTO M NPV HaA3eMHOW NPoKnajke.

B KOTOPbIX ﬂpVI6J'IVI)KeHHbIe 3Ha4YeHnA NPUHNMAKTCA No Tabnuue 3.

2.3.3. NMoasemHasn 6eckaHanbHas NpokKnagka

Tennosble NoTepu OABYXTPYOHbIX TEMMOBLIX CeTel Npu GeckaHanbHOW NPoKnaake, pacnofioKeHHbIX B
rPyHTE Ha OOMHAKOBOM PacCTOSIHUM OT NMOBEPXHOCTU Ao ocu Tpy6 H, M, onpeaensioTcs no opmMynam:

L_ (tal_tu)(RJ;gz"'prz)_(tsz_tﬂ) Ry K
(R'I4_31+prl)(ern_32+pr2)_R§

; (46)
L K
L (taz_tu)(le"'Rrp 1)_(t31_tu) Ry K
OQ =
L K L K 2
(Ru32+Rrp2)(Rm3l+Rrp l)_RO
; (47)
R, oC/
roe P - TepMuyeckoe COMPOTUBNEHME T[pyHTa npu 6GeckaHanbHoi npoknagke, ™ C/Br ,
onpegenseTcs no opmyne
1 2H
R, = In| — +
P 2mh, d
, (48)
roe d - HapyXXHbId guameTp Tpyb, M; nogatoLen - d1 , obpaTtHon - dz ;
o)
TP - TennonpoBOAHOCTb MPYHTA, BT/(M C) ;
H - rnybunHa 3anoxeHus - pacctosiHue oT ocu Tpyb 4O NOBEPXHOCTU 3EMIN, M,
Ro - TepMMYEecKoe COMnpoTMBIIEHME, OODYCIOBIIEHHOE TEMMOBbIM B3aUMOAEWCTBMEM [OBYX Tpyo,

.0
M- °C/Br , onpeaensieTcs U3 BblpaxeHUst



2H
In 1+ Pan
1,2
o= 21 Ay
 (49)
K1 2
B KOTOPOM ! - pacCTodaHne mexagy ocAamMmun pr6 Nno ropun3oHTanu, M.

OcrTarnbHble 3Ha4YeHNs Benu4nH B (46), (47) Te xe, 4To 1 B hopmyne (39) Ans kaHaNbHOW NPOKnaaKu.
dopmynbl AN pacdeta TONWMHbI M30nsuMM GeckaHanbHbIX TEMNONPOBOAOB MO HOPMWMPOBAHHOM
NMOTHOCTM TEMNMNOBbLIX MOTOKOB UMEKT BUA;

-L
In d1+261/131 - 27[}\’1/131>\‘Fp tﬁl_tﬂ_qZ RO —Rf
d.l. }\‘rp_}\‘ns 1 qliL Pl
 (50)
-L
In d2+281432 - Zn}"ugzkrp tBZ_tH_Oﬂ. I:\)0 —Rf
d’Z }“rp_)\‘m 2 quL P2
; (51)
Bl_d1+281/131 Bz_dZ-I-ZSI/BZ
Onpegenve ¢ nomouwbio (50), (51) 3HayeHus % " % , TOMLWMHbI

N30MALMKN BBIYUCTIAIOT TaK XKe, Kak U AN KaHanbHOW Npoknaaku B pasgene 2.3.2.
MapameTpbl TENMOHOCUTENS W HapyKHOW cpedbl AONs  pacdeTa M3onsuuM  TpyGonpoBodoB
GeckaHanbHOW NPoKaaKuM NPUHUMAIOTCS TakUMU XKe, Kak U ANs KaHanbHOW.

3. Tabnuubl TONLWMH U30NALMU TENTTIOU3ONALMOHHbIX KOHCTPYKLUIA TeXHONOrM4Yeckoro o6opyaoBaHus,
TPyoGoOnpoBOAOB U TENJIOBLIX ceTen

3.1. Tabnuubl TOMWMH U30MSILUMM COCTaBIEHbI HA OCHOBE HOPM MIIOTHOCTM TEMMOBOro NOTOKa Yepes
MOBEPXHOCTb M30NSALUN TEXHOMOrmyeckoro obopyaoBaHusi, TpybonpoBOAOB M TENMOBbLIX CeTel, BBEAEHHbIX
noctaHosneHunem [occtpos Poccun ot 31.12.97r. N 18-80 (M3ameHeHne N 1 k CHull 2.04.14-88), u
npegHasHavyeHbl [Ans  peanu3auMn  NoBblWeHHbIX TpeboBaHu K TennosawmTe Mpu CTpoOUTEnNbCTBE,
KanMTarnbHOM PeMOHTE W 3KCNiyaTaumm TensioBon N3onaumu.

3.2. TennosalwuWTHblE XapakTepUCTMKW W3OMNALMOHHBIX MaTepuanoB B KOHCTPYKUMSAX, pacveTHble
napameTpbl TemnepaTypHbIX PeXumMoB 060OpyaoBaHWs, TpyOOMPOBOAOB M HApPYXHOro BO34yxa, a Takke
ycnosun TennoobmeHa KOHCTPYKLNIA C OKpy»KatoLen cpedov npu paspaboTtke 1abnmy NPUHSATLI B COOTBETCTBUM
C ykasaHusamu pasgena 3 CHull 2.04.14-88.

3.3. TonwuHbl TennoBon M3onsLMn TeXHonormyeckoro obopyaosaHns 1 TpybonpoBogoB NpvBedeHbl B
npunoxernun b. ToNWmMHbI M30naumMmn OBYXTPYOHbIX TENMOBbLIX CeTen Npy Hag3eMHON NPOKNaake Ha OTKPbITOM
BO34yXe, B MOMELLEHUSX U nogBanax 3aaHun - B npunoxeHnv B. TonwmHbl n3onaumm AByXTpyOHbIX TEMMOBbIX
ceTew Npu NoA3eMHON NPoKNagke B HENPOXOAHbIX kKaHanax u 6eckaHanbHO - B NpunioxeHum I.

MpunoxeHune A

PacyeTHble TexHu4yeckune XapaKTepUCTukKkn TenJIOn3onAUNOHHbIX MaTepuanoB U nsgenvun

MarTepuain, wmusnenue CpenHsasa TenJoNpoOBOOHOCTE TEIJIOM3OJIALUMOHHOTO TeMmnepatypa I'pynna
IIJIOTHOCTb Marepuasna B KOHCTPyKLUMUM Jlambna_us, npumenenus, °C ToproYeCcTH
B Bt/ (M x°C) 1ya moBepxHOCTel C
KOHCTPYK-— TemnepaTypoi, °C

umm, Kr/mM3

20 n BeIIE 19 u Hmxe




IInnTe MMHepaJioBaTHEE 120 0,045 + 0,00021 t m 0,044-0,035 Ot mmuyc 180 mo 450 |Heropioune
TNPOWYBHEIE 150 0,049 + 0,0002 t_m 0,048-0,037 I MaTOB, Ha TKaHM,
ceTke, XOJICTE n3
CTEeKJIOBOJIOKHA ;
o 700 - Ha
MeTaJIMIEeCKOM CeTKe
IIIUTE TEMJIOM3OJIALMOHHEE U3 65 0,04 + 0,00029 t m 0,039-0,03 Or mmuyc 60 mo 400 "
MMHEpPAaJIbHOMI BaTH Ha 95 0,043 + 0,00022 t m 0,042-0,031 Or MmmHyc 180 mo 400
CUHTETUUECKOM CBA3YyIleM 120 0,044 + 0,00021 t m 0,043-0,032
180 0,052 + 0,0002 t m 0,051-0,038
TenJoMu30JISLUMOHHEE U3OeNns 60 0,034 + 0,0002 t_m 0,033 OT MmHyc 57 mo 125 CnaBoropio-—
nus BCIIEHEHHOTI'O e
STUJICHIIOJIMIIPONNIIEHOBOTO
xaydyka "Aspodpaexc"
HMoNMyUMIMHIPE U LVJIVHOPEL 50 0,04 + 0,00003 t m 0,039-0,029 Or mmuyc 180 mo 400 [Heropouue
MMYHEPaJIOBaTHLE 80 0,044 + 0,00022 t m 0,043-0,032
100 0,049 + 0,00021 t m 0,048-0,036
150 0,05 + 0,0002 t m 0,049-0,035
200 0,053 + 0,00019 t m 0,052-0,038
IHyP TEMJIOM3OJIALUMOHHEM U3 200 0,056 + 0,00019 t m 0,055-0,04 Or mmHyc 180 mo 600(B ceruaTex
MV[HepaJ’H:HOIZ BATHL B 3aBUCVYMOCTHU oT prGKax us
MaTepuana ceTdaTol | MeTamImYec—
TPYyOKMU KOM
[IPOBOJIOKU U
HUTU
CTEeKJIAHHOM
HeTopodnre,
OCTaJsbHEE
craboropio—
uyre
MaTe ns CTEKJISHHOT'O 50 0,04 + 0,0003 tm 0,039-0,029 Or MmmuHyc 60 mo 180 Heropioune
WTAanejbHOTO BOJIOKHA Ha 70 0,042 + 0,00028 t m 0,041-0,03
CMHTETUYECKOM CBA3yleM
MaTe u BaTa us 70 0,033 + 0,00014 t m 0,032-0,024 Or mmuHyc 180 mo 400 |"
CYNEePTOHKOTO CTEKJISHHOT'O
BOJIOKHa 0e3 CcBA3yoWero
Ma s n BaTa ns3 80 0,032 + 0,00019 t m 0,031-0,24 Or mmuyc 180 mo 600 "
CYHNEepTOHKOTO 06a3ajibTOBOTO
BOJIOKHa 0e3 CcBA3yoWero
Ilecok IEePJIMTOBHIA, 110 0,052 + 0,00012 t m 0,051-0,038 Or mmuHyc 180 mo 875 |"
BCIIYUEHHEI, MEeJIKUM 150 0,055 + 0,00012 t m 0,054-0,04
225 0,058 + 0,00012 t m 0,057-0,042
TenJon30JISLUMOHHEE U3OeNus 30 0,033 + 0,00018 t_ m 0,032-0,024 Or MmHyc 180 mo 70 T'opioune
13 IIeHOINOJMCTHUPOJIa 50 0,036 + 0,00018 t m 0,035-0,026
100 0,041 + 0,00018 t m 0,04-0,03
TenJon30JISLUMOHHEE U3OeNus 40 0,030 + 0,00015 t_m 0,029-0,024 Or MmHyc 180 mo 130 ("
13 IeHOoIoJaMypeTaHa 50 0,032 + 0,00015 t m 0,031-0,025
70 0,037 + 0,00015 t m 0,036-0,027
TenJon30JIALMOHHEE U3OeJIud Or MmHyc 40 mo 105 CrnaBoropio—
n3 OyTaIMeH-aKPUJIOHUTPpUIa Or MmHyc 70 mo 130 une
"KavimMaHbiekc (K-flex)"
MapoK:
EC 60-80 0,036 0,034
ST 60-80 0,036 0,034
ECO 60-95 0,040 0,036
TEenJIOU30JISLUVOHHEE U3OeNInsd 50 0,035 + 0,00018 t m 0,033 Or mmuyc 70 mo 70 "
U3 MEeHOIOJMDTUJIeHa
Npumeuanust 1. CpenHasd TeMiepaTypa TelJOU30JALMOHHOTO cjod, °C:
t m=(f w+40)/2 - Ha OTKPHTOM BO3IyxXe B JIeTHee BpeMs, B [IOMelleHNN, KaHajlax, TOHHeJdX, TeXHUYEeCKUX
IIOONnoJIbAX, Ha dYepldakaxX M B IoaBaJlax 3HaHVIﬁ,
tim:tiw/Z - Ha OTKPEITOM BO3OyXe, BO3IyXe B 3MMHEee BpeMda, IT'Ie t7W - TeMrepaTrypa Cpenel BHYTPU M30JIMPpYyeMoTo
obopynosauus (Tpybomnporoza) .
2. BoJsbliee 3HayeHUe pacquHoﬁ TEJIONPOBOOHOCTM TEIJIOM3O0JIALUMOHHOTO MaTepuala B KOHCTPYKUMM IOJI9
MOBEpPXHOCTEM C TemmnepaTypolt 19°C M HMXE OTHOCUTCA K TeMIepaType M30JUpyeMoil MOBEepXHOCTM OT MuHyc 60 mo
19°C, MeHbmee - K TemnepaType MuHycC 61°C ¥ Huxe.

MpunoxeHue b

TonwuHa TennoBoOn U30NALUN TEXHONOIMNYeCKoro 060py,D,OBaHM$| n pr60l‘IPOBOAOB

TeppuTopuanbHbIv panoH: EBponerickun panoH PO
Tun npoknagkun: Ha OTKPbITOM BO3ayxe



Bua nsonauum: matbl MMHepanoBaTtHble npowunsHbele M-100

TennonposoaHocTs: 0,04500 + 0,00021 t, BT/ (m-eC)

Ta6bnuua B.1



HapyXHbI1 TeMnepaTypa M30JIMpyeMoit nosepxHocTu, °C
ouaMeTp
TpyGer, mM| 50 75 I 100 I 125 I 150 | 175 | 200 225 | 250 | 275 300 | 325 350 375 | 400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600
TosnmmMHa M30JALUMM, MM
18
25
45
57 50 63 79 117 94 100 107 114 122 127 129 135 139 144 149 155 161 166 170 176 179 183 188
76 60 72 82 87 96 106 116 122 126 134 140 146 150 154 160 165 169 176 181 184 188 195 200
89 58 69 81 89 100 112 120 125 131 138 142 147 179 159 166 171 174 180 184 191 195 209 221
108 60 74 86 93 103 113 121 129 134 140 144 152 157 163 170 176 182 187 192 198 204 209 214
133 61 75 86 100 109 119 129 132 135 141 148 156 l6l 167 172 179 185 191 195 201 205 211 216
159 64 78 90 103 115 124 131 134 138 145 151 159 166 172 179 184 190 196 201 207 213 219 224
219 67 81 95 108 120 129 139 142 147 154 l6l 168 176 182 188 195 201 208 214 220 226 232 238
273 69 85 99 113 124 134 145 150 155 l64 172 179 186 194 202 208 214 221 227 234 242 248 254
325 70 88 102 115 127 137 147 153 160 168 175 184 192 201 208 214 221 228 235 242 249 255 262
377 70 90 105 119 130 140 150 157 162 171 181 189 197 204 212 220 227 234 241 248 255 263 270
426 72 90 105 119 132 143 152 159 165 175 184 193 201 209 216 224 231 238 246 253 260 268 274
480 74 93 110 125 137 148 158 l64 171 180 189 199 208 217 224 232 239 248 255 263 270 277 283
530 74 94 110 123 135 148 lel 166 171 182 191 200 209 218 227 234 241 249 258 265 273 281 287
630 76 96 111 125 139 151 163 169 175 185 195 205 214 223 232 240 248 256 264 272 279 287 294
720 75 97 113 127 140 153 166 172 178 188 198 208 217 226 235 244 252 261 268 276 284 292 301
820 717 98 114 136 156 162 167 174 180 191 201 211 221 230 240 248 257 265 273 282 290 298 306
920 717 99 115 130 143 157 170 176 183 194 204 214 224 234 243 252 261 269 277 286 295 303 312
1020 717 99 115 130 144 158 171 178 185 196 206 216 227 236 246 255 264 272 281 297 314 314 316
Kpusomnm— 80 103 120 139 154 171 186 196 205 219 232 245 258 271 281 293 306 318 330 344 356 367 379
HeliHada
IOBEpPX—
HOCTB
oraMeTpoM
bonee
1500 MM u
njockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: B NOMeLLeHNn
Bug nsonaumnm: maTel MMHEpanoBaTHble npowmeHbie M-100

TennonposoaHocTb: 0,04500 + 0,00021 t, BT/(M'OC)

Ta6nuua B.2



HapyXHbI1 TeMnepaTypa M30JIMpyeMoit nosepxHocTu, °C
ouaMeTp
TpyGer, mM| 50 75 I 100 I 125 I 150 | 175 | 200 | 225 | 250 275 300 325 350 375 | 400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600
TosnmmMHa M30JALUMM, MM
18
25
45
57 44 61 73 85 90 96 103 111 115 124 129 136 139 144 149 154 158 165 169 174 178 184 188
76 44 61 73 84 94 105 111 118 122 115 132 142 148 153 158 163 167 174 179 184 188 192 197
89 47 66 76 89 98 106 114 120 123 133 140 148 153 159 164 166 171 177 184 188 194 199 203
108 51 70 79 91 99 110 117 125 123 137 144 151 156 162 169 175 180 186 190 197 202 207 211
133 48 67 81 93 104 114 122 127 133 140 146 151 157 163 170 175 180 186 193 199 205 209 214
159 50 69 83 98 108 119 129 131 135 142 149 156 163 170 174 181 187 184 200 206 212 218 223
219 55 75 89 103 114 124 134 138 142 151 158 165 172 180 186 192 198 205 212 219 225 230 236
273 56 79 92 106 118 129 141 146 150 158 167 175 184 191 199 206 212 218 225 232 239 245 252
325 57 79 92 107 120 132 143 150 155 le4 173 181 189 197 205 211 218 226 233 240 247 254 260
377 57 81 96 111 123 135 146 152 157 lel 175 184 193 202 210 217 224 232 239 246 252 259 266
426 59 82 98 112 125 137 148 154 160 170 179 188 197 212 214 222 228 236 243 251 258 265 272
480 60 84 99 115 129 141 153 160 167 177 186 196 204 213 222 229 236 245 252 260 268 275 282
530 60 84 100 116 130 143 154 lel 167 177 187 196 205 214 223 231 239 248 256 263 270 277 285
630 59 84 101 118 131 145 156 164 171 181 191 201 210 219 228 236 244 253 262 269 277 284 292
720 62 86 103 119 132 146 159 167 174 184 194 203 213 223 232 240 249 258 267 274 282 290 298
820 61 87 104 120 134 148 161 168 175 186 197 210 217 227 236 245 253 262 270 278 287 296 304
920 62 87 105 122 135 150 163 171 178 189 200 210 219 229 239 248 257 277 274 283 292 301 309
1020 61 88 105 122 136 145 152 166 180 191 201 213 224 233 243 251 259 268 277 287 296 305 313
Kpusomnm— 64 93 110 130 146 164 180 190 197 211 225 239 252 264 277 290 299 314 326 338 350 364 376
HeliHada
IOBEpPX—
HOCTB
oraMeTpoM
bonee
1500 MM u
njockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twvn Npoknagku: Ha OTKPLITOM BO34yXe
Bwua nsonaunun: maTbl U3 CTEKNAHHOIO LUTanenbHoro BosiokHa M-35, 50

TennonposoaHocTb: 0,04000 + 0,0003 t, BT/(M'OC)

Ta6nuua B.3



HapyXHbI1 TeMnepaTypa M30JMpPyeMOl nosepxHocTu, °C
oramMeTp

TPyOB, MM 50 60 70 80 90 l 100 l 110 |120 130 140 150 160 170 | 180 190 | 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270

TosnuMHa M30JALMM, MM

18
25
45
57 46 54 57 64 71 78 92 |108 116 103 100 103 106 114
76 56 60 64 73 77 81 85 89 93 97 102 106 111 120
89 54 60 65 70 76 80 85 90 96 101 106 111 117 123
108 56 63 70 72 79 85 87 93 96 102 108 115 121 124
133 57 62 70 74 81 85 93 |100 104 111 115 119 127 131
159 60 67 73 78 84 89 94 |102 107 116 121 126 131 137
219 62 69 75 82 87 95 102 |107 114 118 125 130 135 142
273 64 73 80 85 92 98 104 |111 117 123 129 135 141 146
325 65 73 82 88 96 102 107 |115 120 127 133 138 143 149
377 66 75 83 90 98 104 111 |118 124 129 135 141 146 152
426 68 76 83 92 98 104 112 |117 125 130 137 143 148 154
480 70 79 87 95 102 109 116 |123 129 136 142 149 155 160
530
630
720
820
920

1020

KpuBonmuen-| 76 87 97 103 111 119 129 |136 146 153 159 168 175 183

Hasa

IIOBEPXHOCTB

oraMeTpoM

6oyree 1500

MM "

njockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twvn npoknagku: B NOMeLLEeHNN
Bwua nsonaunun: maTbl U3 CTEKNAHHOIO LUTanenbHoro BosiokHa M-35, 50

TennonposoaHocTb: 0,04000 + 0,00030 t, BT/(M'OC)

Ta6nuua b.4



HapyXHb1 TeMnepaTypa M30JMpPyeMOl nosepxHocTu, °C
oramMeTp
TPyOB, MM 50 60 70 80 90 100 l 110 l 120 l 130 l 140 150 l 160 170 180 l 190 l 200 l 210 l 220 l 230 l 240 l 250 l 260 l 270
TonuMHa M30JAUUM,
18
25
45
57 41 52 55 64 66 74 83 85 93 95 98 101 104 112
76 42 49 55 65 70 74 79 83 93 97 102 106 111 116
89 44 52 59 66 71 77 83 88 94 99 105 111 116 118
108 49 59 67 70 77 80 87 93 96 103 106 112 119 122
133 46 53 63 69 77 82 87 94 99 107 111 115 123 128
159 48 57 65 72 78 84 90 99 104 110 115 121 127 132
219 52 61 69 78 84 90 98 103 111 116 121 126 131 138
273 54 65 74 80 88 93 100 107 112 118 125 131 138 142
325 55 65 74 81 87 93 100 108 113 121 127 133 140 146
377 55 67 75 84 91 97 104 111 118 123 130 137 142 148
426 57 68 77 84 91 98 105 112 119 126 132 137 143 151
480 57 68 78 86 93 100 107 115 122 129 136 142 149 154
530
630
720
820
920
1020
KpuBonmHen-| 62 76 88 95 105 111 120 128 138 145 152 162 168 178
Hasa
IIOBEPXHOCTB
oraMeTpoM
6oyree 1500
MM "
njockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: Ha OTKPLITOM BO3ayxe
Bug nsonaumm: nNnTbl MMHEpanoBaTHbIE HA CUHTETUYECKOM CBA3ylolweM M-75

TennonposoaHocTb: 0,04300 + 0,00022 t, BT/(M'OC)

Ta6nuua B.5



HapyXHb1
ouaMeTp
TPpyOEl, MM

TemnepaTypa M30JIMPYEMOM NOBEPXHOCTH,

°c

50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275

300 |325

350 | 375

400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600

TosnuMHa M30JALMM, MM

1020

100
106
112
117
120
124
126
129
133

110
116
121
126
131
134
137
140
145

118
126
128
136
142
144
148
150
155

126
129
132
140
148
151
154
157
162

132 138 143 |151 156 163
133 140 147 |154 160 167
136 143 150 |158 166 172
145 152 159 |167 175 182
152 162 170 |178 185 193
158 166 174 |183 191 200
160 169 179 |188 196 204
163 173 182 |191 200 208
169 178 188 |197 207 216

170
172
179
188
202
208
213
216
224

KpusommHen—
Has
IOBEPXHOCThb
oMaMeTpoM
Bosee 1500
MM u
njockas

78

99

116

151

184

281




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagky: B NoOMeLLeHun
Bug nsonaumm: nNnTbl MMHEpanoBaTHbIE HA CUHTETUYECKOM CBA3ylolweM M-75

TennonposoaHocTb: 0,04300 + 0,00022 t, BT/(M'OC)

Ta6nuua B.6



HapyXHb1
ouaMeTp
TPpyOEl, MM

TemnepaTypa M30JIMPYEMOM NOBEPXHOCTH,

°c

50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 |275

300 325

350 | 375

400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600

TosnuMHa M30JALMM, MM

1020

96
101
105
111
115
117
120
122
126

107
112
116
121
127
130
132
134
138

115
119
126
131
138
140
143
146
151

123
125
129
135
144
147
150
152
157

121 |135 143 150 156 162
131 |138 145 151 157 163
133 | 140 147 155 163 169
140 |149 157 165 171 180
149 |157 165 174 183 191
153 |163 172 180 189 197
156 |165 174 183 192 202
158 |169 178 187 197 212
165 |175 185 195 204 213

169
170
175
187
200
205
210
214
222

KpusommHen—
Has
IOBEPXHOCThb
oMaMeTpoM
Bosee 1500
MM u
njockas

62

90

127

143

161

178

277




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: Ha OTKPLITOM BO3ayxe
Bua nsonaumm: nNnTbl MMHEpanoBaTHbIE HA CUHTETUYECKOM CBA3ylolweM M-125

TennonposoaHocTk: 0,04400 + 0,00021 t, BT/(M'OC)

Ta6bnuua B.7



HapyXHb1
ouaMeTp
TPpyOEl, MM

TemnepaTypa M30JIMPYEMOM NOBEPXHOCTH,

°c

50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275

300 |325

350

| 375

400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600

TonuMHa M30JAUUM,

MM

1020

107
109
110
112
113
113

121
123
125
134
127
128

132
136
137
153
140
141

145
148
151
159
154
155

158
160
163
164
167
168

163
166
169
171
173
175

168
172
175
177
180
182

179
182
185
188
190
193

188
192
195
198
201
203

197
201
205
208
211
213

205
211
214
218
221
223

214
220
223
227
231
233

223
229
232
236
240
243

KpusonmHen-
Has
IOBEPXHOCThb
oMaMeTpoM
Bosee 1500
MM b7
nJjocKas

117

137

152

202

216

229

242

278




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: B NOMeLLeHNn
Bua nsonaumm: nAnTbl MMHEpanoBaTHbIE HA CUHTETUYECKOM CBA3ylolweM M-125

TennonposoaHocTb: 0,04400+0,00021 t, BT/(M'OC)

Ta6nuua B.8



HapyXHb1 TeMnepaTypa M30JIMpyeMoit nosepxHocTu, °C

oraMeTp

TPyOB, MM 50 | 75 | 100 | 125 | 150 | 175 | 200 |225 | 250 275 300 325

350 | 375 | 400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600

TosnmmMHa M30JALUMM, MM

530 58 83 98 114 127 140 151 158 164 174 184 193 202 211 219

720 60 84 101 116 130 143 156 164 171 181 191 200 210 220 229
820 60 85 101 118 132 145 158 165 172 183 194 207 214 223 233
920 60 85 103 119 133 147 160 168 175 186 197 207 216 226 236
1020 60 86 103 120 134 142 150 164 177 188 198 209 220 230 239

KpuBosmHuen—| 63 91 108 127 144 161 177 187 194 209 222 236 249 261 274
Hasa
IIOBEPXHOCTB
oraMeTpoM
6oyree 1500
MM pZs
nockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagkv: Ha OTKPLITOM BO3ayxe
Bug nsonsaumm: maTbl 3 CynepTOHKOrO CTEKINOBOJSIOKHA 6e3 cBA3yoLero

TennonposoaHocTb: 0,03300+0,00010 t, BT/(M'OC)

Ta6nuua B.9



HapyXHbI1 TeMnepaTypa M30JMpPyeMOl nosepxHocTu, °C
oramMeTp
TPyOB, MM 50 60 70 | 80 90 100 | 110 | 120 | 130 140 150 160 170 | 180 190 | 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270
TosnuMHa M30JALMM, MM
18
25
45
57 30 33 34 37 40 42 47 52 55 49 47 47 47 49 49 50 50 51 53
76 36 38 39 43 44 45 46 47 48 49 50 51 52 54 55 56 57 58 58
89 36 38 41 42 44 46 47 49 50 52 53 54 56 57 58 59 59 61 61
108 38 41 44 44 47 49 50 52 52 54 56 58 59 60 61 62 62 64 64
133 38 41 45 46 49 51 54 56 57 60 60 61 64 65 67 68 67 67 68
159 41 45 47 50 52 54 55 59 60 63 65 66 67 69 69 70 71 71 70
219 44 47 49 53 55 58 61 63 66 67 70 71 72 74 76 77 77 77 78
273 45 50 54 56 59 62 64 67 69 71 73 75 77 78 80 82 83 83 84
325 46 51 55 58 62 64 67 70 72 74 76 78 80 81 83 84 85 86 87
377 47 52 56 60 64 67 69 72 75 76 78 81 82 84 86 88 88 89 90
426 48 53 57 61 64 67 70 73 76 78 81 82 84 86 88 90 91 92 93
480 50 55 60 64 67 71 74 76 79 82 84 86 89 90 92 94 94 95 97
530 50 55 60 64 68 71 73 77 79 81 83 86 89 91 93 96 96 97 98
630 52 57 61 66 69 72 76 78 81 84 87 89 91 94 96 98 99 100 101
720 52 58 63 66 71 74 77 80 83 86 88 91 93 96 98 101 101 103 103
820 53 59 63 68 71 75 80 85 90 94 98 99 100 100 101 102 103 104 105
920 53 59 64 68 73 76 79 82 85 88 91 94 97 99 102 104 105 106 107
1020 53 59 64 69 72 76 80 83 86 89 92 95 98 100 103 106 107 108 109
Kpusoymuen—| 57 63 69 73 77 82 87 91 96 100 103 107 110 114 117 121 123 126 126
Hasa
IIOBEPXHOCTB
oraMeTpoM
6oyree 1500
MM pZs
njockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: B NOMeLLEeHNn
Bug nsonsaumm: maTbl 3 CynepTOHKOrO CTEKINOBOJSIOKHA 6e3 cBA3yoLero

TennonposoaHocTb: 0,03300+0,00010 t, BT/(M'OC)

Ta6nuua 6.10



HapyXHbI1 TeMnepaTypa M30JMpPyeMOl nosepxHocTu, °C
oramMeTp
TPyOB, MM 50 60 70 80 90 | 100 | 110 | 120 | 130 140 150 160 170 | 180 190 | 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270
TosnuMHa M30JALMM, MM
18
25
45
57 26 31 31 35 35 38 41 41 43 43 44 44 44 46 47 47 47 48 48
76 27 30 32 37 39 40 41 42 46 47 48 49 50 51 52 53 54 55 54
89 28 32 36 38 40 42 44 46 47 49 50 52 53 53 54 56 56 57 57
108 32 37 41 41 44 45 47 50 50 52 52 54 56 57 58 59 59 61 60
133 31 34 39 42 46 47 49 52 53 56 57 58 60 61 62 63 64 64 65
159 32 37 41 44 47 49 51 55 57 58 60 62 63 65 66 68 68 68 68
219 36 41 44 49 52 54 57 59 62 64 65 67 68 71 72 73 74 74 74
273 37 43 49 51 55 57 60 63 64 67 69 71 73 75 77 79 80 80 81
325 38 44 49 52 55 58 60 64 66 69 71 73 76 78 79 81 82 83 84
377 38 45 50 55 58 60 64 67 70 71 74 76 78 80 82 84 85 86 87
426 40 46 52 55 59 62 65 68 71 73 76 78 80 82 84 86 87 88 89
480 40 46 52 56 60 63 67 70 73 76 78 81 84 85 88 90 91 91 93
530 40 47 53 57 61 64 67 71 74 77 80 82 85 87 89 91 92 93 94
630 40 48 53 57 62 65 70 73 76 79 81 84 87 89 91 93 95 96 97
720 42 49 54 59 63 67 70 74 77 80 83 86 88 91 93 96 97 99 99
820 42 49 55 60 64 67 72 75 78 81 84 87 90 93 95 98 99 100 101
920 42 50 55 61 65 69 73 76 79 83 85 88 91 94 97 99 101 102 103
1020 42 50 56 61 65 69 73 77 80 83 86 88 90 91 92 94 97 100 102
KpusosmHuen—| 45 54 62 66 72 75 79 84 89 93 96 102 105 109 112 116 |119 121 122
Hasa
IIOBEPXHOCTB
oraMeTpoM
6oyree 1500
MM "
njockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun Nnpoknagku: Ha OTKPLITOM BO3ayxe
Bug nsonaumm: uunuHApbl MMHEpanoBaTHbIE HA CUHTETUYECKOM cBA3ytoweM M-100

TennonposoaHocTb: 0,04900+0,00021 t, BT/(M'OC)

Ta6nuua B.11



HapyXHbI1 TeMnepaTypa M30JMpPyeMOl nosepxHocTu, °C
ouaMeTp
TPyOH, MM 50 60 70 80 90 100 | 110 | 120 | 130 140 150 160 170 | 180 190 | 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270
TosnmmMHa M30JALUMM, MM
18
25 57 59 61 64 76 78 80 83 85 88 91 94 97 101 104 108 111 115 119
45 59 66 65 71 71 77 82 82 88 88 94 99 100 106 106 112 113 114 121
57 57 66 67 75 83 90 105 121 128 112 107 108 110 117 118 120 122 125 132
76 68 72 76 86 89 92 95 98 101 104 108 111 114 122 126 129 133 137 136
89 65 72 77 82 86 91 95 99 104 108 112 116 120 125 129 133 134 139 139
108 67 75 82 84 90 95 97 102 104 109 114 120 125 126 132 134 136 141 143
133 67 72 81 85 92 95 102 109 112 118 121 124 130 133 140 143 143 143 146
159 71 78 84 89 94 99 104 111 115 123 127 131 135 139 140 144 146 147 147
219 73 80 85 93 98 105 112 115 122 125 131 135 138 144 148 151 153 154 156
273 75 84 91 96 102 |108 114 119 125 130 135 140 145 148 153 157 160 16l 164
325
377
426
480
530
630
720
820
920
1020
Kpusomnm— 87 98 107 113 121 128 138 144 153 159 164 173 178 185 190 197 202 206 208
HeliHada
IOBEpPX—
HOCTB
oraMeTpoM
6oyree 1500
MM n
njockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: B NOMeLLeHNn
Bug nsonaumm: uunuHApbl MMHEpanoBaTHbIE HA CUHTETUYECKOM cBA3ytoweM M-100

. O
TennonposoaHocTb: 0,04900+0,00021 t, BT/(M C)

Ta6nuua 6.12



HapyXHbI1 TeMnepaTypa M30JMpPyeMOl nosepxHocTu, °C
oramMeTp
TPyOB, MM 50 60 | 70 80 90 100 | 110 | 120 | 130 140 150 160 170 | 180 190 | 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270
TosnuMHa M30JALMM, MM
18
25 40 45 61 64 67 69 72 75 78 81 84 88 91 95 98 102 106 110 114
45 38 48 56 64 64 71 78 77 84 84 90 96 97 103 103 104 111 123 123
57 50 62 64 74 75 83 91 92 100 101 102 103 105 112 114 116 119 121 123
76 50 57 63 74 78 82 86 90 99 102 106 109 113 116 120 124 128 131 131
89 52 61 68 74 80 85 90 95 100 104 109 113 118 118 123 127 128 132 133
108 57 58 77 79 86 88 94 100 102 108 109 115 121 122 128 130 132 137 136
133 53 61 72 77 86 90 94 101 104 111 115 118 125 128 131 134 138 138 141
159 55 65 73 80 86 92 97 105 110 115 119 124 128 132 137 141 142 144 143
219 60 69 77 87 92 97 105 109 116 120 124 128 132 138 142 146 147 149 150
273 62 73 83 89 97 101 108 114 117 123 128 134 139 142 147 153 156 157 160
325
377
426
480
530
630
720
820
920
1020
KpuBonmuen-| 69 84 96 103 113 118 126 133 143 149 155 164 170 178 183 191 195 200 202
Hasa
IIOBEPXHOCTB
oraMeTpoM
6oyree 1500
MM "
njockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: Ha OTKPLITOM BO3ayxe
Bug nsonsumm: NonoTHO XONCTONPOLUNBHOE, UrIoNpobuBHOE

TennonposoaHocTb: 0,04700+0,00023 t, BT/(M'OC)

Ta6nuua 56.13



HapyxXHE1
oamMeTp
TPpyOEl, MM

TeMnepaTypa M30JIMPYEMOM NOBEPXHOCTMN,

°C

50

75

125 | 150 |

175 | 200 | 225

250 275 300 325

350 | 375 |

400

| 425 | 450 | 475 | 500 | 525 | 550

| 575 | 600

TosnmmMHa M30JALUMM, MM

1020

99

102
112

104
108
112
120

111
119
119
129

112
123
126
139

122
130
134
145

132
137
138
148

137
146
143
156

143
149
150
16l

151
154
157
157

153
160
lel
173

157
167
166
181

167
171
172
189

173
175
179
194

174
180
183
201

182
186
188
208

185
193
193
212

KpusonmHen-
Has
IOBEPXHOCThb
oMaMeTpoM
Bosee 1500
MM b7
nJjocKas

85

126

147

181

218 247 262 276

314 327




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: B NOMeLLeHNn
Bug nsonsumm: NonoTHO XONCTONPOLUNBHOE, UrIoNpobuBHOE

. O
TennonposoaHocTb: 0,04700+0,00023 t, BT/(M C)

Ta6nuua 6.14



HapyXHBI
oriaMeTp
TPYOB, MM

TeMmrnepaTypa M30JMPYEMOM [NOBEPXHOCTH,

°C

50

125 ’ 150 ’ 175 ’

200 | 225 |

250 275 300 325

350 | 375

400

| 425 | 450 | 475 | 500 | 525 | 550

| 575 | 600

ToJsiMHa M30JIAUMM, MM

1020

101
103
105
117

108
114
128
126

117 127 130 134 140 148
126 132 140 148 151 156
124 142 136 141 147 155
131 142 149 157 162 167

156
162
159
174

159
169
163
181

164
171
169
185

169
175
176
194

170
180
183
200

178
186
187
207

186
192
193
211

Kpusomnn-
HelHasa
IOBEPX~—
HOCTBb
OyaMe TpOM
6osee
1500Mm
njockas

28

67

98

117

137

155

174

191

202

210 225 240 255 269 283

296

310

321

336

350

363

375




TeppuTopuranbHbI panoH: EBponenckun panoH PO
Twun npoknagku: Ha OTKPLITOM BO3ayxe
Bua nsonauumn: WHyp MuHepanosaTHbin M-200

TennonposoaHocTb: 0,05600+0,00019 t, BT/(M'OC)

Ta6nuua B.15



HapyXHb1
ouaMeTp
TPpyOEl, MM

TemnepaTypa M30JIMPYEMOM NOBEPXHOCTH,

°c

50

75

100 | 125 | 150 | 175 | 200 | 225 | 250 |275

300

325

350 | 375

400

| 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600

TonuMHa M30JAUUM,

MM

1020

108
104
102
163
114
116
119

122
111
111
126
125
130
131

123
119
121
132
136
143
143

126
129
131
139
148
152
151

132
139
135
147
155
157
159

129
141
141
155
158
162
164

138
146
147
159
166
169
170

147
151
150
160
171
172
173

149
158
153
166
176
177
180

153
159
158
169
179
214
185

158
le6l
163
173
183
187
191

158
165
165
177
187
194
196

159
170
168
183
193
198
203

167
170
172
188
196
200
207

170
172
176
192
202
205
212

168
174
178
196
206
209
216

173
178
181
200
208
215
222

174
182
184
202
211
217
226

176
187
188
205
217
231
231

175
189
190
209
221
244
234

KpusommHen—
Has
IOBEPXHOCThb
oMaMeTpoM
Bosee 1500
MM n
njockas

97

122

141

162

178

211

220

229

243

282

294

327

374




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: B NoOMeLLeHnn
Bua nsonauumn: WHyp MuHepanosaTHbin M-200

TennonpoBogHocTk: 0,05600+0,00019 t BT/(M'OC)

Ta6nuua 5.16



HapyXHb11
oamMeTp
TPpyOEl, MM

TemnepaTypa M30JIMPYEMOM NOBEPXHOCTH,

°c

50

75

o [

150 | 175 | 200 | 225 |

250

275

300

325

350 | 375

400

| 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600

TonuMHa M30JAUUM,

MM

1020

101
105
109
117
126
130
130

108
116
115
126
134
137
140

108
120
122
135
139
144
146

117
125
129
141
148
151
153

127
132
133
143
153
155
157

130
139
137
149
160
160
165

135
141
142
153
163
196
170

140
144
148
157
168
172
176

141
148
150
162
173
179
182

143
153
154
168
178
183
189

150
155
158
174
181
186
193

154
157
162
177
188
191
199

153
160
165
182
192
195
202

158
163
167
186
195
202
208

160
168
171
189
198
204
213

162
173
175
192
204
218
218

le6l
175
177
196
208
230
221

KpusommHen—
Has
IOBEPXHOCThb
oMaMeTpoM
Bosee 1500
MM u
njockas

62

94

117

141

177

194

204

214

228

242

281

291

374




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: Ha OTKPLITOM BO3ayxe

/ 3
Bua nsonauum: matbl MMHEpanoBaTHbIE NOTHOCTLIO 80 K'/M

TennonposoaHocTb: 0,03410+0,00030 t, BT/(M'OC)

Tabnwuua B.17



HapyXHbI1 TeMnepaTypa M30JMpPyeMOl nosepxHocTu, °C
ouaMeTp
TPyOE, MM 50 75 100 | 125 | 150 | 175 | 200 | 225 | 250 275 300 | 325 350 | 375 | 400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600
TosnmmMHa M30JALUMM, MM
18
25
45
57 38 49 64 98 83 92 102 112 124 133 139 150 159 168 179 190 203 213 224 235 245 255 266
76 46 57 67 74 86 97 110 120 128 140 150 161 169 179 189 200 209 222 233 242 251 265 276
89 45 55 67 717 90 103 115 123 133 144 152 162 202 183 195 205 213 225 235 248 257 281 303
108 47 60 72 80 92 105 116 127 136 146 154 166 176 186 198 210 221 232 241 254 265 277 287
133 48 61 73 87 99 111 124 130 137 147 158 169 179 190 199 211 222 233 243 253 262 274 285
159 51 64 76 90 104 116 126 133 140 150 l6l 172 184 195 206 216 227 238 248 259 270 282 292
219 53 67 82 96 109 121 134 141 149 159 170 181 193 204 214 226 237 248 259 270 281 294 305
273 55 71 85 100 113 126 140 148 156 169 181 192 204 216 228 240 251 262 273 285 298 310 321
325 56 73 88 103 117 129 142 152 162 173 184 197 210 223 234 245 257 269 280 293 305 316 328
377 57 75 91 106 119 132 145 155 164 177 190 202 214 226 239 250 263 274 286 298 310 323 335
426 58 76 91 106 121 135 148 158 167 180 193 206 218 230 242 254 266 278 290 303 315 328 339
480 60 79 96 112 126 140 153 163 173 185 198 212 226 239 251 262 275 288 301 313 326 338 349
530 60 79 96 111 124 140 155 165 173 187 201 213 226 239 253 265 277 289 302 315 328 340 352
630 62 81 97 113 128 143 158 167 177 191 204 218 231 245 258 271 283 296 309 321 333 346 358
720 62 82 99 115 129 146 161 170 180 194 208 221 235 248 261 274 287 300 312 325 337 351 364
820 63 83 100 123 145 153 162 172 182 196 210 224 238 251 265 278 291 304 316 330 343 356 369
920 63 84 101 117 133 149 165 174 185 199 213 227 241 255 268 282 295 308 321 334 347 361 374
1020 64 84 101 118 134 150 166 176 186 201 215 229 243 257 272 285 298 311 324 346 370 373 378
Kpusomnm— 67 89 106 127 144 163 182 194 207 224 241 257 274 291 304 321 337 353 369 388 404 420 436
HeliHada
IOBEpPX—
HOCTB
oraMeTpoM
bonee
1500 MM m
njockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: B NOMeLLeHNn

/ 3
Bua nsonauumn: matbl MMHEpanoBaTHbIE NIOTHOCTLIO 80 K'/M

TennonposoaHocTb: 0,03410+0,00030 t, BT/(M'OC)

Ta6nuua B.18



HapyXHbI1 TeMnepaTypa M30JMpPyeMOl nosepxHocTu, °C
oramMeTp
TPyOEl, MM 50 75 100 l 125 l 150 l 175 l 200 l 225 l 250 |275 300 325 350 | 375 400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600
TosnuMHa M30JALMM, MM
18
25
45
57 34 49 61 73 81 90 100 111 119 |132 142 154 162 171 182 193 202 215 226 238 247 261 271
76 35 50 62 74 86 98 108 118 126 |122 145 159 171 180 190 201 210 223 234 246 255 265 276
89 37 54 65 79 89 100 111 120 127 |141 153 165 175 187 196 202 213 225 238 248 259 272 282
108 41 58 68 81 90 104 114 126 127 |145 156 168 178 188 200 212 222 233 243 256 266 278 288
133 39 56 70 83 96 109 119 128 137 |147 158 167 177 188 199 209 219 231 243 255 266 276 286
159 41 58 72 88 100 113 126 132 139 |149 160 171 183 194 203 215 226 225 249 261 272 284 294
219 45 63 78 93 105 118 131 138 146 |158 169 181 191 203 215 225 236 247 259 272 283 294 304
273 47 67 81 96 110 124 138 146 154 |166 178 191 204 216 228 240 250 261 273 285 297 309 321
325 47 68 82 97 112 127 140 150 159 |171 184 196 209 221 233 244 256 269 281 293 305 317 329
377 48 70 85 101 115 129 143 152 lel |174 186 199 212 225 238 249 262 274 286 298 310 321 334
426 49 70 87 102 117 131 145 154 led |177 190 203 216 236 242 254 265 277 289 302 314 326 339
480 50 72 88 105 121 136 150 160 170 |184 197 211 223 236 250 261 273 287 300 313 325 337 349
530 50 73 89 106 122 137 151 lel 171 |184 198 211 224 238 250 263 276 289 303 315 327 339 352
630 50 73 90 108 123 139 154 le4 175 |188 201 216 229 242 255 268 281 294 308 320 332 345 358
720 52 75 92 109 124 140 156 167 177 191 205 218 232 246 259 272 285 299 312 325 337 350 363
820 52 75 93 110 126 142 158 169 179 |193 208 225 236 250 263 276 289 302 315 328 342 356 369
920 52 76 94 112 127 144 160 119 181 |196 210 225 237 252 266 279 292 320 318 332 346 360 373
1020 52 76 94 112 129 139 150 167 183 198 212 227 242 256 270 282 295 308 322 336 350 364 377
Kpusonmuen-| 54 82 100 120 139 158 177 190 201 |218 235 252 269 285 302 318 332 351 367 383 399 418 433
Hasa
IIOBEPXHOCTB
oraMeTpoM
6oyree 1500
MM "
njockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: Ha OTKPbITOM BO3ayXe

/ 3
Bua U30nsiumm: MaTbl MUHeparnoBaTHble nnoTHocTbio 100 KM

TennonpoeoaHocTb: 0,03600+0,00026 t, BT/(M'OC)

Tao6nuua B.19



HapyXHbI1 TeMnepaTypa M30JMpPyeMOl nosepxHocTu, °C
oramMeTp
TPyOEl, MM 50 75 l 100 l 125 l 150 l 175 l 200 l 225 l 250 l 275 300 |325 350 | 375 400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600
TosnuMHa M30JALMM, MM
18
25
45
57 39 50 64 96 80 87 95 104 113 120 124 133 139 146 153 162 171 178 185 194 200 207 214
76 47 57 67 73 83 93 104 112 118 127 135 |143 149 156 164 172 179 188 196 202 208 218 226
89 46 56 67 75 87 99 108 115 122 131 137 |145 178 16l 170 178 183 192 199 209 215 233 249
108 48 60 71 79 89 100 109 118 126 134 140 |149 157 165 174 183 191 199 206 215 223 232 239
133 49 61 72 85 96 106 117 122 127 135 144 |153 l6l 169 176 185 193 202 209 217 223 232 240
159 52 65 76 88 101 111 120 125 130 138 147 |156 166 174 183 191 199 207 215 223 231 240 248
219 54 68 81 94 106 116 127 133 139 147 156 |166 175 184 192 201 210 219 227 235 244 253 262
273 56 72 85 98 110 122 133 140 147 158 167 |176 186 195 206 215 223 232 241 250 260 269 278
325 57 74 88 101 113 124 135 143 152 lel 171 |182 192 202 212 221 230 239 248 258 268 277 286
377 58 76 91 104 116 127 139 147 154 165 176 |187 196 206 216 226 236 245 254 264 273 284 293
426 60 77 91 105 118 130 141 150 157 169 179 190 200 211 220 230 239 249 259 269 279 289 298
480 62 79 95 110 123 135 147 155 163 174 185 |196 208 218 228 238 248 259 269 279 289 298 307
530 62 80 95 109 121 135 149 156 le4 176 187 |197 208 219 231 241 250 260 271 281 292 301 311
630 63 82 97 111 125 138 152 159 167 179 191 |202 213 225 236 246 256 267 278 288 297 308 318
720 63 83 98 113 126 141 154 162 170 182 194 |205 217 228 239 250 261 271 281 292 302 313 324
820 64 84 100 121 141 148 156 164 173 185 197 1209 221 232 243 255 265 275 286 297 308 318 329
920 62 85 100 115 129 144 158 166 175 187 200 |212 224 236 247 258 269 280 290 301 312 324 335
1020 65 85 101 116 131 146 160 168 177 190 202 |214 226 238 250 261 272 283 294 313 333 335 338
KpuBonmuen-| 68 89 106 126 141 159 175 187 197 213 228 | 243 258 272 285 299 313 328 342 358 372 386 400
Hasa
IIOBEPXHOCTB
oraMeTpoM
6oyree 1500
MM pZs
njockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: B NoMeLLeHnn

/ 3
Bua U30nsiumm: MaThl MUHepanoBaTHble nnoTHocTeio 100 KM

TennonpoeoaHocTb: 0,03600+0,00026 t, BT/(M'OC)

Tao6nuua B.20



HapyXHbI1 TeMnepaTypa M30JMPyeMOl nosepxHocTu, °C
ouaMeTp
TPyOE, MM 50 75 100 | 125 | 150 | 175 | 200 | 225 | 250 275 300 | 325 350 | 375 | 400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600
TosnmmMHa M30JALUMM, MM
18
25
45
57 35 49 60 71 78 85 93 102 108 118 126 134 140 147 154 163 169 178 186 194 200 209 217
76 36 50 61 72 82 93 100 109 115 110 129 140 149 156 163 172 178 187 195 203 210 217 224
89 38 54 64 76 85 94 104 111 116 127 137 147 154 163 169 174 182 190 200 207 215 224 231
108 42 58 67 78 87 98 107 117 116 132 141 150 157 165 174 183 191 199 206 215 223 231 238
133 40 56 69 81 92 103 112 119 126 134 143 150 158 166 175 182 190 199 208 217 225 232 239
159 42 58 71 85 96 107 118 123 129 137 145 155 164 173 180 189 197 195 214 224 232 241 248
219 46 63 77 91 102 113 124 129 136 146 155 l64 172 183 192 200 208 217 226 236 245 252 260
273 47 67 80 94 106 118 130 138 144 154 164 174 185 194 205 214 222 230 239 249 259 267 277
325 48 68 81 95 108 121 133 141 149 159 170 180 190 200 210 219 228 238 248 257 266 276 285
377 49 70 84 99 112 124 136 144 151 162 172 183 194 205 215 224 234 244 253 263 272 281 291
426 50 70 86 100 113 126 138 146 154 165 176 187 198 215 219 229 238 248 257 267 277 287 297
480 51 72 87 103 117 130 143 151 160 172 183 194 205 216 227 236 246 257 267 278 288 297 306
530 51 73 88 104 118 132 144 153 l6l 172 184 195 206 217 228 238 248 260 270 280 290 299 309
630 50 73 89 106 120 134 147 156 165 176 188 200 211 222 233 243 254 265 276 286 296 306 317
720 53 75 91 107 121 135 149 159 167 179 191 202 214 226 237 248 258 270 281 291 301 311 322
820 52 75 92 108 123 137 152 160 169 181 194 209 218 230 241 252 263 273 284 295 306 317 328
920 53 76 93 109 124 139 153 163 171 184 197 209 220 232 244 255 266 290 288 299 311 322 333
1020 52 76 93 110 125 134 144 158 173 186 198 211 224 236 248 258 269 280 291 303 314 326 337
Kpusomnm— 55 82 99 118 135 153 171 182 191 207 222 237 252 267 282 296 308 325 339 353 367 384 398
HeliHada
IOBEpPX—
HOCTB
oraMeTpoM
6oyree 1500
MM n
njockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twn npoknagku: Ha OTKPbITOM BO34yXe

/ 3
Bua nsonauumn: matbl MMHEpPanoBaTHbIE NIOTHOCTLIO 55 K'/M

TennonposoaHocTb: 0,03400+0,00028 t, BT/(M'OC)

Tabnuua b.21



HapyXHb1 TeMnepaTypa M30JMpPyeMOl nosepxHocTu, °C

oraMeTp

TPyOB, MM 50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 350

300 | 325

375 | 400 | 425 |45O | 475 | 500 | 525 | 550 | 575 | 600

TosnuMHa M30JALMM, MM

18
25
45
57
76
89
108
133
159
219
273 54 69 83 97 109 121 133 141 148 160 171 181 291 202 213 223 |233 242 253 263 274 285
325 55 72 86 99 112 124 135 144 154 164 174 186 197 209 219 229 |239 250 260 271 282 292
377 56 73 89 103 115 127 139 148 156 168 180 191 201 212 224 234 | 245 255 266 277 287 299
426 57 74 89 103 117 130 141 151 159 171 183 194 205 217 227 238 |249 259 270 282 292 303
480 59 77 93 108 122 135 147 155 165 176 188 200 213 225 236 246 |257 269 281 291 303 313
530 59 77 93 107 120 135 149 157 165 178 190 202 214 226 238 249 |259 271 283 294 305 316
630 61 79 95 110 124 138 152 160 169 182 194 206 219 231 243 255 |266 278 289 300 311 322
720 61 80 96 111 125 140 154 163 172 185 197 210 222 234 246 258 |270 282 293 304 315 327
820 62 81 98 119 140 148 156 165 174 187 200 213 226 238 251 263 |274 285 297 309 321 333
920 62 82 98 114 128 144 158 167 177 190 203 216 229 242 254 266 |278 290 301 313 326 338
1020 63 82 99 115 129 145 160 169 179 192 205 218 231 244 257 269 |281 293 305 325 347 350
KpuBosmHen-| 66 87 104 124 140 158 176 187 199 215 231 247 263 278 291 306 322 337 352 370 385 400
Hasa
IIOBEPXHOCTB
oraMeTpoM
6oyree 1500
MM "
nockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twn npoknagku: B NoOMeLLeHnn

/ 3
Bua nsonauuun: matbl MMHEpanoBaTHbIE NITOTHOCTbIO 55 K'/M

TennonposoaHocTb: 0,03400+0,00028 t, BT/(M'OC)

Tabnuua b.22



HapyXHbI1 TeMnepaTypa M30JMpPyeMOl nosepxHocTu, °C
oramMeTp
TPyOEl, MM 50 l 75 l 100 l 125 l 150 l 175 l 200 |225 | 250 275 300 325 350 | 375 400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600
TosnuMHa M30JALMM, MM
18
25
45
57
76
89
108
133
159
219
273 46 65 79 92 105 118 131 |139 146 156 167 179 190 201 212 223 232 241 252 262 273 283
325 46 66 79 94 108 121 133 |143 151 162 174 184 196 207 218 227 237 249 260 270 281 292
377 47 68 82 98 111 124 136 |145 153 165 176 187 199 211 222 233 244 255 265 276 286 297
426 49 69 84 99 112 126 139 |147 156 168 180 192 204 222 227 237 248 258 269 280 291 302
480 49 70 85 102 116 130 144 |153 162 175 187 199 211 222 234 245 256 268 279 291 302 312
530 49 71 87 102 117 131 144 |154 163 175 187 200 212 224 235 247 258 270 282 293 304 315
630 49 71 88 104 119 134 147 |157 167 179 191 204 217 228 240 252 263 275 288 299 310 321
720 51 73 89 105 120 135 150 |160 169 182 194 207 219 232 244 256 268 280 293 304 315 326
820 51 74 90 107 122 137 152 |161 171 184 197 214 224 236 249 261 272 284 295 308 320 332
920 51 74 91 108 123 139 154 |164 173 187 200 213 225 238 252 263 275 301 299 312 324 337
1020 51 74 92 109 124 134 144 160 175 189 202 216 230 243 255 266 278 290 303 316 328 341
KpuBonmuen-| 53 80 97 117 134 153 171 |184 193 209 226 242 257 273 289 304 317 334 350 365 380 397
Hasa
IIOBEPXHOCTB
oraMeTpoM
6oyree 1500
MM "
njockas




TeppuTopuranbHbi panoH: EBponenckun panoH PO
Twun npoknagku: Ha OTKPLITOM BO3ayxe

/ 3
Bua nsonauuun: umnuHapbl MMHepanoBaTHble NNOTHOCTLIO 80 K'iM

TennonposoaHocTb: 0,03500+0,00023 t, BT/(M'OC)

Tao6nuua B.23



HapyXHb11
oamMeTp
TPpyOEl, MM

TemnepaTypa M30JIMPYEMOM NOBEPXHOCTH,

°c

50

75

125 |150 | 175 |

225

250

275

300

325

350 | 375

400

| 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600

TonuMHa M30JAUUM,

1020

87

103
108
111
113
116

94
103
111
114
117
120
123

98
106
116
119
122
127
130

102
113
123
125
130
134
138

108
117
127
152
136
140
145

113
122
133
138
142
147
152

117
128
138
145
149
152
159

122
134
145
150
156
159
165

127
141
149
154
162
166
171

133
146
157
161
168
172
178

137
152
162
166
173
178
184

141
158
167
174
181
184
190

146
162
171
178
187
189
197

151
167
179
192
193
195
203

155
172
184
204
198
201
209

KpusommHen—
Has
IOBEPXHOCThb
oMaMeTpoM
Bosee 1500
MM u
njockas

65

85

119

133

149

164

174

184

211

225

251

262

275




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: B NOMeLLeHNn

/ 3
Bua nsonauuun: umnuHapbl MMHepanoBaTHble NNOTHOCTLIO 80 K'iM

TennonposoaHocTb: 0,03500+0,00023 t, BT/(M'OC)

Tabnuua b.24



HapyXHED1
oamMeTp
TPpyOEl, MM

TemnepaTypa M30JIMPYEMOM NOBEPXHOCTH,

°c

50

75

200

| 225 | 250 | 275

300 |325

350 | 375

400

| 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600

TonuMHa M30JAUUM,

MM

1020

86

100
102
103
112
114

98
101

111
115
119
121

96
107
111
118
122
125
128

100
113
120
126
130
131
136

106
118
127
132
135
137
143

111
122
132
138
142
144
150

115
128
137
143
148
151
155

120
134
144
146
156
156
163

125
138
148
152
161
162
169

130
146
155
159
168
169
168

136
151
16l
166
172
176
183

140
157
167
171
180
183
190

145
le6l
171
177
185
189
196

150
168
176
184
192
194
203

154
173
182
189
197
200
209

KpusommHen—
Has
IOBEPXHOCThb
oMaMeTpoM
Bosee 1500
MM u
njockas

53

78

94

111

127

144

170

178

192

219

246

272




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twn npoknagku: Ha OTKPbITOM BO34yXe

/ 3
Bua nsonauumn: umnuHapbl MMHepanoBaTHble NNOTHOCTLIO 40 K'iM

TennonposogHocTb: 0,03100+0,00033 t, BT/(M'OC)

Tao6nuua B.25



HapyxXHE1
oamMeTp
TPpyOEl, MM

TeMnepaTypa M30JIMPYEMOM NOBEPXHOCTMN,

°C

50

75

175 | 200 | 225

250 275 300 325

350 | 375 ‘

400

‘ 425 ‘ 450 ‘ 475 ‘ 500

‘ 525 ‘ 550 ‘ 575 ‘ 600

TosnmmMHa M30JALUMM, MM

1020

94
102
110
114
115
124
126

103
113
122
124
128
131
134

114
127
131
136
138
139
142

126
137
144
148
150
151
154

135
145
156
158
160
163
166

145
158
168
169
173
176
179

157
168
179
214
184
188
192

170
180
190
194
197
200
205

180
192
202
208
210
211
218

191
206
216
221
225
225
230

203
221
227
231
238
238
242

217
234
243
245
251
251
256

228
247
256
257
263
263
268

KpusonmHen-
Has
IOBEPXHOCThb
oMaMeTpoM
Bosee 1500
MM b7
nJjocKas

63

85

125

142

162

181

2217 245 281

314




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twn npoknagku: B NOMeLLEHNN

/ 3
Bua nsonauumn: UMNnMHOpPbLI CTEKNOBOMNOKHUCTbIE NNOTHOCTLIO 40 KM

TennonposogHocTb: 0,03100+0,00033 t, BT/(M'OC)

Tao6nuua B.26



HapyxXHE1
oamMeTp
TPpyOEl, MM

TeMnepaTypa M30JIMPYEMOM NOBEPXHOCTMN,

°C

50

75

175 | 200 | 225

250 275 300 325

350 | 375 |

400

| 425 | 450 | 475 | 500

| 525 | 550 | 575 | 600

TosnmmMHa M30JALUMM, MM

1020

90
101
108
112
115
120
126

114
113
120
122
128
129
133

115
122
129
130
129
140
142

137
137
126
146
150
152
153

136
149
151
159
162
164
165

146
162
167
173
176
175
178

158
172
181
186
187
186
192

171
184
192
199
200
199
205

180
196
204
210
213
212
215

191
210
218
218
228
224
229

204
221
229
232
240
236
242

217
238
245
246
254
250
242

232
251
258
261
265
264
269

KpusonmHen-
Has
IOBEPXHOCThb
oMaMeTpoM
Bosee 1500
MM b7
nJjocKas

52

79

97

118

137

178

192

222 240 276 294

312




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: B NOMeLLeHNn
Bua nsonaumm: Tennon3onsaumMoHHbIe N3Oenus U3 BCMEHEHHOTO Kay4vyka

TennonposoaHocTb: 0,03500+0,00018 ¢, BT/(M'OC)

Ta6nuua B6.27



HapyXHb1 TeMnepaTypa M30JMpPyeMOl nosepxHocTu, °C
omaMeTp
TPyOB, MM 50 60 70 80 90 100 | 110 | 120 | 130 | 140 150 |160 170 | 180 190 | 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270
TosnuMHa M30JALMM, MM
18 16 17 21 21 24 24 24
25 18 19 25 25 26 27 27
45 19 23 26 29 29 31 34
57 25 30 31 34 35 38 40
76 26 29 32 36 38 39 41
89 28 32 35 37 40 42 44
108 31 36 40 41 44 44 47
133 30 34 39 41 45 46 48
159 31 36 40 43 46 48 51
219 35 40 44 48 51 53 57
273 36 43 48 50 54 56 59
325 37 43 48 52 54 57 60
377 38 45 49 54 57 60 63
426 39 45 51 54 58 61 64
480 39 46 52 56 59 62 66
530 39 46 52 57 60 63 67
630 39 47 53 57 61 65 69
720 41 48 54 59 62 66 70
820 41 48 55 59 63 67 71
920 41 49 55 60 64 68 72
1020 41 49 55 60 65 68 72
Kpusoymuen—| 44 53 61 65 71 74 79
Hasa
IIOBEPXHOCTB
oraMeTpoM
6oyree 1500
MM "
njockas




TeppuTopuranbHbi panoH: EBponenckuin paioH PO
Twun npoknagku: Ha OTKPLITOM BO3ayxe
Bug nsonaumm: TennonsonsiLMoHHbIE N30eNUSA U3 BCMIEHEHHOTO Kay4vyKka C 3alUTHBIM CITOEM

TennonposoaHocTb: 0,03500+0,00018 ¢, BT/(M'OC)

Ta6nuua B5.28



HapyXHEI1 TeMrepaTypa M30JaMpyeMoll nosepxHocTu, °C
oraMeTp
TPyOBl, MM 50 60 70 80 90 100 ‘ 110 ‘ 120 ‘ 130 ‘ 140 150 ‘160 170 | 180 190 | 200 | 210 | 220 | 230 | 240 ' 250 | 260 | 270
ToJMHa MB3O0JIALUMUM, MM
18 22 21 25 25 28 27 27
25 25 25 26 27 30 31 31
45 29 31 31 33 33 35 36
57 29 33 33 36 39 41 46
76 35 37 38 42 43 44 45
89 35 37 40 42 43 45 47
108 37 40 43 44 46 48 49
133 37 40 44 45 49 50 53
159 40 43 46 49 51 53 55
219 43 46 48 52 54 58 61
273 44 49 53 55 58 61 63
325 45 49 54 57 61 63 66
377 46 51 55 59 63 66 69
426 47 52 56 60 63 66 70
480 49 54 59 63 66 70 73
530 49 54 59 63 67 70 72
630 51 56 60 65 68 71 75
720 51 56 62 65 70 73 76
820 52 58 62 67 70 74 79
920 52 58 63 67 71 75 78
1020 52 58 63 68 71 75 79
KpusosnuHen—-| 56 62 68 72 76 81 87
Has
IIOBEPXHOCTHb
OyaMe TpOM
6osee 1500
MM %3
njockas




MpunoxeHue B

TonwuHa nsonauum .CI,BYXprGHbIX TennoBbIX ceTen npu Hag3eMHoMn npokKknagke Ha OTKPbITOM BO34yXe,
B NOMeLeHUAX U NnogBanax 3gaHum

TeppuTopuanbeHbii parioH: EBponenckuin panoH PO
Tun npoknagkun: Haa3emHasi
Bua nsonauumn: matbl MMHEpanoBaTHble npowuneHble M-100

Ta6nuua B.1

TennonposogHocTb: 0,05500 BT/(M'OC)
HapyXHBI TpybonpoBon
ouaMeTp
TpyOONpOBO— |nomammmi |OoOpaTHE |Iomammyy|OOPAaTHEM |Iodaluuil |oOpaTHEIM
na, MM
CpenmHeromoeasa TeMmIepaTypa TemnjioHocuTensd, °C
65 50 90 50 110 50
ToJjuuMHa M30JALUM, MM
25
45
57 59 59 50 50 46 46
76 68 68 53 53 51 51
89 68 68 54 54 51 51
108 64 64 59 59 56 56
133 70 70 67 67 63 63
159 75 75 66 66 69 69
219 80 80 78 78 85 85
273 84 84 86 86 94 94
325 82 82 89 89 95 95
377 83 83 92 92 95 95
426 84 84 91 91 102 102
480 87 87 95 95 104 104
530 89 89 95 95 101 101
630 93 93 98 98 104 104
720 88 88 97 97 102 102
820 90 90 99 99 105 105
920 90 90 99 99 104 104
1020 86 86 99 99 105 105
1440 116 116 133 133 140 140
TeppuTopuranbHbIvi panoH: EBponerickun panoH PO
Tun npoknagku: B NOMELLEHUSX U nogeanax 3gaHum
Bua nsonauyum: matbl MUHepanoBaTHble npowunsHbele M-100
TennonposogHocTb: 0,05500 BT/(M'OC)
HapyXHBIN Tpybonposon
ouaMeTp
TPpyDOONPOBO— |Hojanmmy |oOpaTHBM |Iojalmy |obpaTHEM |nDonalumi |obpaTHHM
oa, MM
CpemHeromoBasd TeMIepaTypa TemnjoHocuTens, °C
65 50 90 50 110 50

Taonuua B.2



TomyHa MI30JAAUUM, MM
25
45
57 48 48 57 57 60 60
76 51 51 60 60 62 62
89 54 54 62 62 61 61
108 60 60 65 65 68 68
133 59 59 64 64 71 71
159 60 60 67 67 72 72
219 65 65 73 73 75 75
273 67 67 76 76 80 80
325 67 67 76 76 81 81
377 68 68 78 78 83 83
426 70 70 79 79 85 85
480 70 70 80 80 86 86
530 71 71 80 80 86 86
630 70 70 88 88 88 88
720 73 73 83 83 90 90
820 72 72 81 81 84 84
920 73 73 84 84 89 89
1020 74 74 84 84 91 91
1440 97 97 108 108 119 119
TeppuTopuanbHbii parioH: EBponenckuin panoH PO
Tun npoknagku: HaasemHasi
Bwuag nsonaunun: maTbl U3 CTEKNAHHOIO LUTanenbHoro BosiokHa M-35, 50
TennonposoaHocTb: 0,05400 BT/(M'OC)
HapyXHBI TpybonpoBon
oraMeTp
TPpyOONpOBO— |momaboumit |oOpaTHEI |Homalmmy|OoOpaTHHM |nDojaommit |oOpaTHBIM
na, MM
CpemHeromoBasd TeMIepaTypa TemnjioHocuTess, °C
65 50 90 50 110 50
TonmmHa n3oJjiaumr, MM
25
45
57 58 58 48 48 45 45
76 67 67 51 51 50 50
89 66 66 53 53 50 50
108 62 62 58 58 55 55
133 68 68 65 65 61 61
159 74 74 64 64 68 68
219 78 78 76 76 82 82
273 82 82 84 84 92 92
325 80 80 87 87 93 93
377 81 81 90 90 93 93
426 83 83 89 89 99 99
480 86 86 93 93 102 102
530 87 87 93 93 99 99
630
720
820

920

Ta6nuua B.3



1020
1440

TeppuTopuanbeHbii parioH: EBponenckuin panoH PO
Tun npoknaaku: B NOMELLEHUSIX U nogBanax 3gaHumn
Bua nsonaumn: maTbl 3 CTEKNAHHOMO LWTanenbHoro BonokHa M-35, 50

Tabnuua B.4

TennonposogHocTb: 0,05400 BT/(M'OC)
HapyXHBI TpybonpoBon
oraMeTp
TpyOONpoOBO— |nomamommit |OoOpaTHE |Iomammyy|OOPAaTHEM |IDodalluil |oO0paTHEIM
na, MM
CpemHeromoBasd TeMIepaTypa TemnjoHocuTend, °C
65 50 90 50 110 50
TonuyHa MI30JASUUM, MM
25
45
57 46 46 56 56 59 59
76 49 49 58 58 60 60
89 53 53 60 60 59 59
108 59 59 63 63 66 66
133 57 57 62 62 69 69
159 58 58 65 65 70 70
219 63 63 71 71 74 74
273 65 65 74 74 79 79
325 66 66 75 75 80 80
377 67 67 76 76 81 81
426 68 68 77 77 83 83
480 69 69 78 78 84 84
530 69 69 79 79 85 85
630
720
820
920
1020
1440

TeppuTopuranbHbIvi panoH: EBponerickun panoH PO
Tun npoknagku: HaasemHas
Bua nsonauum: nAMTbl MMHepanoBaTHbIE HA CUHTETUYECKOM cBA3ytolem M-75

. O
TennonpoeoaHocTb: 0,05700 BT/(M C)

HapyxHEB
ouaMeTp
TPyOOnIpoOBO—

na, MM

Tpybonposon
nojammMy |(oBpaTHEM |HoJanmmMly |00paTHBE |Hojalmml |oOpaTHEIM
CpemHeromoBasd TeMIepaTypa TemnjoHocuTens, °C
65 50 90 50 110 50

TonuyHa M30JIAUUN,

MM

Tab6nuua B.5



25

45
57
76
89
108
133 74 74 70 70 66 66
159 79 79 69 69 73 73
219 83 83 82 82 89 89
273 88 88 90 90 99 99
325 86 86 93 93 99 99
377 86 86 96 96 99 99
426 88 88 95 95 106 106
480 91 91 99 99 109 109
530 92 92 99 99 105 105
630
720
820
920
1020
1440
TeppuTopuanbHbii parioH: EBponenckuin panoH PO
Tun npoknagku: B NOMELLEHNSIX 1 NoABanax 3gaHun
Bug usonauun: nAMTbl MMHEpanoBaTHbIE HA CUHTETMYECKOM cBa3ytolem M-75
TennonposogHocTk: 0,05700 BT/(M'OC)
HapyxHB Tpybonposon
oaMeTp
TpyOONpPOBO— |nomamommi |OoOpaTHEI |IOoJanumMil |ODPAaTHEM |IoIaluMil |oOpaTHHIM
na, MM
CpenmHeromoBasd TeMmrIepaTypa TemjioHocuTend, °C
65 50 90 50 110 50
TosnummHa n3oJjIaumr, MM
25
45
57
76
89
108
133 62 62 67 67 74 74
159 63 63 70 70 75 75
219 68 68 76 76 79 79
273 70 70 79 79 84 84
325 70 70 80 80 85 85
377 71 71 81 81 87 87
426 73 73 82 82 88 88
480 73 73 83 83 90 90
530 74 74 84 84 90 90
630
720
820
920
1020

1440

Tao6nuua B.6



TepputopuanbHbi panoH: EBponenckuin paioH PO
Tun npoknagkun: Haa3emHasi
Bua nsonaumm: TennonsonsiLMoHHbIe U30eNUs U3 BCMIEHEHHOTO Kayyyka C 3alMUTHBIM CII0eM

Ta6nuua B.7

TennonposoaHocTb: 0,04000 BT/(M'OC)
HapyxHBI Tpybonporson
ovaMeTp
TPpyDONpPOBO— |Hojammy |obpaTHEM |nonanumy|obpaTHEM |nonalumi |odpaTHHM
na, MM
CpenmHeromoBasd TeMmrIepaTypa TeljioHocuTresnsd, °C
65 50 90 50 110 50
TonuyHa M30JASUUM, MM
25
45
57 36 36
76 42 42
89 43 43
108 41 41
133 46 46
159 50 50
219 53 53
273 57 57
325 56 56
377 57 57
426 59 59
480 61 61
530 62 62
630 65 65
720 62 62
820 64 64
920 64 64
1020 62 62
1440 83 83
TeppuTtopuanbHbi panoH: EBponenckun panoH PO
Tun npoknagku: B NOMELLEHUSIX U nogBanax 3gaHum
Bl/lﬂ, n3onaumn: Tenyion3onAaAumnMoHHbIe n3gernnd n3 BCNeHeHHOro Kayyyka
TennonpoeoaHocTb: 0,04000 BT/(M 'OC)
HapyXHBI Tpybonposon
oaMeTp
TpyOONpPOBO— |momatumit |oOpaTHEN | Iomanmmly |O0OpPaTHHM |nDojaumit |oOpaTHBIM
na, MM
CpemHeromoBasd TeMIepaTypa TemnjoHocuTens, °C
65 50 90 50 110 50

ToJsmyrHa M30JALUN,

MM

25

Ta6nuua B.8



45
57
76
89
108
133
159
219
273
325
377
426
480
530
630
720
820
920
1020
1440

29
32
34
39
38
40
44
46
47
47
49
49
50
50
52
51
52
53
69

29
32
34
39
38
40
44
46
47
47
49
49
50
50
52
51
52
53
69

TeppuTopuanbHbIvi panoH: EBponerickun panoH PO
Twn npoknagku: Hag3eMHas
Bva usonsaummn: nonnmepbeToH € 3aWwmTHBIM CrioemM

TennonposoaHocTb: 0,06000 BT/(M 'OC)
HapyXHBIN Tpybonposon
oraMeTp
TPpyOONpPOBO— |momabumit |oOpaTHRI |IomanmMly |O0OpPaTHHM |NDojaommit |oOpaTHBIM
na, MM
CpemHeromoBasd TeMIepaTypa TemnjoHocuTeys, °C
65 50 90 50 110 50
TonuyHa MI30JAUUM, MM
25
45
57 69 69 57 57 53 53
76 79 79 60 60 59 59
89 78 78 61 61 58 58
108 73 73 67 67 63 63
133 79 79 76 76 71 71
159 85 85 74 74 78 78
219 89 89 87 87 95 95
273 94 94 97 97 106 106
325 92 92 99 99 106 106
377 92 92 103 103 106 106
426 94 94 101 101 113 113
480 97 97 105 105 116 116
530 98 98 105 105 111 111
630 102 102 108 108 115 115
720 97 97 107 107 113 113
820 99 99 109 109 116 116
920 99 99 109 109 114 114
1020 95 95 109 109 115 115
1440 127 127 146 146 154 154

Ta6nuua B.9



MpunoxeHue I

TonwuHa nsonauum .CI,BYXprGHbIX TennoBbIX ceTen npu noa3eMHoOM npokKnagke B HeNpoxXoAaHbIX
KaHarnax n 6eckaHarnbHO

TeppuTopuanbeHbii parioH: EBponenckuin panoH PO
Tun npoknagku: NoA3eMHasi B HENPOXOAHbIX KaHanax
Bua nsonauumn: matbl MMHEpanoBaTHble npowuneHble M-100

TennonposogHocTb: 0,05500 BT/(M'OC)
Tabnuua I'.1
HapyXHBI TpybonpoBon
ouaMeTp
TpyOONpOBO— |nomammmi |OoOpaTHE |Iomammyy|OOPAaTHEM |Iodaluuil |oOpaTHEIM
na, MM
CpenmHeromoeasa TeMmIepaTypa TemnjioHocuTensd, °C
65 50 90 50 110 50
ToJjuuMHa M30JALUM, MM
25
45
57 55 55 55 55 56 56
76 59 59 56 56 61 61
89 62 62 58 58 62 62
108 60 60 59 59 64 64
133 66 66 67 67 76 76
159 74 74 70 70 80 80
219 75 75 78 78 82 82
273 80 80 88 88 88 88
325 82 82 88 88 96 96
377 85 85 93 93 95 95
426 86 86 92 92 96 96
480 89 89 90 90 103 103
530 91 91 92 92 100 100
630 88 88 95 95 100 100
720 90 90 98 98 104 104
820 88 88 98 98 105 105
920 91 91 99 99 107 107
1020 88 88 97 97 105 105
1440 92 92 98 98 99 99
TeppuTopuranbHbIv panoH: EBponerickun panoH PO
Tun npoknagku: NoA3emMHas B HENPOXOAHbIX KaHanax
Bug nsonaummn: maTbl U3 CTEKNSAHHOMO LWTanenbHoro BonokHa M-35, 50
TennonposogHocTb: 0,05400 BT/(M'OC)
Tabnuua I'.2
HapyXHBIN Tpybonposon
ouaMeTp
TPpyDOONpPOBO— |Hojammy |oOpaTHEM |nomalmuy|obpaTHLIM | I10Oaloumi oOpaTHEIN
oa, MM
CpemHeromoBasd TeMIepaTypa TemnjoHocuTens, °C

65

50

90

50

110

50




TomyHa M30JAAUUM, MM
25
45
57 54 54 53 53 55 55
76 57 57 54 54 60 60
89 60 60 56 56 60 60
108 58 58 57 57 62 62
133 65 65 65 65 74 74
159 72 72 68 68 78 78
219 74 74 76 76 80 80
273 79 79 86 86 86 86
325 80 80 86 86 93 93
377 83 83 91 91 93 93
426 84 84 90 90 94 94
480 87 87 88 88 101 101
530 89 89 90 90 98 98
630
720
820
920
1020
1440
TeppuTtopuanbHbii parioH: EBponenckun panoH PO
Twn npokKnaaku: nog3emMHad B HENPOXOAHbIX KaHanax
BVID, n3onauun: nnnTbl MMHepanoBaTHble HAa CUHTETUYECKOM CBA3YIOLLEM M-75
TennonposoaHocTb: 0,05700 BT/(M'OC)
HapyXHBI TpybonpoBon
IoraMe TP
TPpyOONpOBO— |momaboumit |oOpaTHEI |Homalmmy|OoOpaTHHM |nDojaommit |oOpaTHBIM
na, MM
CpemHeromoBasd TeMIepaTypa TemnjioHocuTess, °C
65 50 90 50 110 50
ToJsmMHa M30JIALUMM, MM
25
45
57 59 59 58 58 60 60
76 62 62 59 59 65 65
89 66 66 61 61 66 66
108 63 63 62 62 68 68
133 70 70 71 71 80 80
159 78 78 73 73 84 84
219 79 79 81 81 86 86
273 84 84 92 92 93 93
325 86 86 92 92 100 100
377 89 89 97 97 100 100
426 90 90 96 96 101 101
480 92 92 94 94 108 108
530 94 94 96 96 104 104
630
720
820

920

Tabnuua .3



1020
1440

TeppuTopuanbeHbii parioH: EBponenckuin panoH PO
Tun npoknagkn: Noa3emMHas B HENPOXOAHbLIX KaHanax
Bug nsonauun: nAnTbl MMHEpanoBaTHbIE HA CUHTETUYECKOM cBA3yowem M-125

TennonposogHocTb: 0,05400 BT/(M'OC)
HapyXHBI TpybonpoBon
ouaMeTp
TpyOONpoOBO— |nomamomui |OoOpaTHE |Iomammyy|OOPAaTHEM |IDoalluil |oO0paTHEIM
na, MM
CpemHeromoBasd TeMIepaTypa TemnjoHocuTend, °C
65 50 90 50 110 50
TonuyHa MI30JASUUM, MM
25
45
57
76
89
108
133
159
219
273
325
377
426
480
530
630 86 86 93 93 98 98
720 88 88 96 96 102 102
820 87 87 96 96 103 103
920 89 89 97 97 105 105
1020 86 86 95 95 103 103
1440 90 90 96 96 97 97
TeppuTopuranbHbIvi panoH: EBponerickun panoH PO
Tun npoknagku: noaseMHasi 6eckaHanbHas ¢ KOHTPOMEM BMAXHOCTU
Bug nsonaumm: neHononvypeTaH B XXECTKOW NONUMITUNEHOBOW 060nouke
TennonposoaHocTb: 0,03300 BT/(M'OC)
HapyXHBIN Tpybonposon
ouaMeTp
TPpyDOONpPOBO— |Hojanmmy |obpaTHEM |nonalumy|obpaTHEM |nDonalumi |[obpaTHHM
oa, MM
CpemHeromoBasd TeMIepaTypa TemnjoHocuTens, °C
65 50 90 50 110 50

TonuyHa M30JIAUUM,

MM

Tabnuua .4

Tao6nuua .5



25
45
57 28 28 28 28
76 31 31 30 30
89 34 34 32 32
108 34 34 34 34
133 37 37 37 37
159 42 42 40 40
219 45 45 46 46
273 48 48 52 52
325 51 51 54 54
377 54 54 58 58
426 56 56 59 59
480 57 57 58 58
530 60 60 61 61
630 61 61 65 65
720 61 61 65 65
820 62 62 68 68
920 65 65 70 70
1020
1440
TeppuTopuanbHbii parioH: EBponenckuin panoH PO
Tun npoknagku: noasemMHas 6eckaHanbHas
Bua nsonauun: nerkmin neHob6eToH
TennonposogHocTk: 0,05000 BT/(M'OC)
HapyxHB Tpybonposon
oaMeTp
TpyOONpPOBO— |nomamommi |OoOpaTHEI |nDomamumyy|OOPaTHEM |IodaluMil |oOpaTHHIM
na, MM
CpenmHeromoBasd TeMmIepaTypa TemjioHocuTensd, - C
65 50 90 50 110 50
TosnummHa n3oJjIaumr, MM
25
45
57 53 53 52 52 54 54
76 57 57 54 54 59 59
89 61 61 57 57 61 61
108 60 60 59 59 64 64
133 64 64 65 65 73 73
159 73 73 69 69 78 78
219 76 76 79 79 82 82
273 80 80 87 87 87 87
325 84 84 89 89 96 96
377 88 88 95 95 98 98
426 91 91 97 97 101 101
480 93 93 95 95 107 107
530 97 97 98 98 106 106
630 98 98 105 105 109 109
720 97 97 104 104 110 110
820 99 99 108 108 115 115
920 103 103 110 110 118 118
1020 103 103 112 112 120 120
1440 116 116 122 122 123 123

Tao6nuua .6



TepputopuanbHbi panoH: EBponenckuin paioH PO
Tun npoknagku: noasemHasi 6eckaHanbHas
Bug nsonsaumm: nonumepo6eToH

TennonposoaHocTb: 0,06000 BT/(M 'OC)
HapyXHBI TpybonpoBon
ovaMeTp
TPpyDOONpPOBO— |Hojanmmy |obpaTHEM |Iomalmy | obpaTHEM |nonalumi |[odpaTHHM
na, MM
CpemHeromoBad TeMIepaTypa TemjioHocuTeys, °C
65 50 90 50 110 50
TonuyHa M30JASUUM, MM
25
45
57 73 73 72 72 74 74
76 77 77 73 73 80 80
89 82 82 76 76 82 82
108 79 79 78 78 85 85
133 84 84 85 85 97 97
159 95 95 89 89 102 102
219 98 98 101 101 106 106
273 102 102 111 111 112 112
325 106 106 113 113 122 122
377 111 111 121 121 124 124
426 114 114 122 122 127 127
480 116 116 118 118 134 134
530 121 121 123 123 132 132
630 121 121 130 130 136 136
720 120 120 129 129 137 137
820 122 122 134 134 142 142
920 127 127 136 136 146 146
1020 127 127 137 137 148 148
1440 142 142 150 150 151 151

Tabnuua .7



