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MNPEANCNOBUE

1. PaspabotaH YN HWUWMmoccTpoit npu yyactum locypapcTBeHHOro npegnpuatva - LleHTp
MeTOA,0/10rM1 HOPMUPOBaHMA U cTaHAapTusaumm B ctpoutenscree (MM LHC) v rpynnbl cneumanncros.

2. OpobpeH n peKkomMeHAOBAH K MPMMEHEHUIO B KayecTBe HOPMATMBHOIO AOKyMeHTa CucTembl
HOPMATMBHbIX OKYMEHTOB B cTpouTesnbcTee MNoctaHoBaeHnem occtpos Poccmm o1 16.08.2000 r. N 81.

OpobpeH ana npumeHeHnss B cTpaHax CHI npotokosiom N 16 ot 02.12.1999 .
MeKrocyfapCTBEHHON  HAYYHO-TEXHUMYECKOM  KOMWUCCUM NO  CTaHAapTu3auuu,  TexHUYeckomy
HOPMMPOBAHUIO U cepTUdPUKaLnmM B cTpouTenbcTee (MHTKC).

BBEAEHWUE

Hactoawmin CsBog NpaBWMA COAEPXKUT YKA3aHMA MO MNPOEKTUPOBAHMIO TEMNI0BOW W30AALUK
HapyXXHON noBepxHOCTM obopyaoBaHua KW TpybonpoBoAOB, BbINOJHEHME KOTOpbIX obecneynt
cobntogeHne obnasatesnbHbix TpeboBaHMI K TenjosawuTe TEMNAOBbIX CETeW, TEXHONOTMYECKUX
TpybonpoBoAOB NPU CTPOUTENLCTBE, KaMnWUTAa/SibHOM PEMOHTE M 3KChAyaTauMu TENN0U30AALNOHHON
KOHCTPYKLMW, YCTaHOBMEHHbIX aeicteyowmm CHuM 2.04.14-88* "Tennosaa msonaumns obopyaoBaHus
Tpybonposoaos".

PeweHune Bonpoca 0 NpUMMEHEHUN AAHHOTO AOKYMEHTa MPW NPOEKTUPOBAHUU U CTPOUTENbCTBE
KOHKPETHbIX 343HWUA U COOPYKEHUIM OTHOCUTCA K KOMMETEHLMU MNPOEKTHON WAWU CTPOUTENbHOM
opraHmsauuun. B cnyyae, ecnM MNPUHATO pelleHMe O MNPUMEHEHUU HacToAWero AOKYMeHTa, Bce
YCTaHOB/IEHHbIE B HEM NpaBuia ABAAOTCA 06A3aTeNbHbIMKU. YacTUYHOE ncnosb3oBaHue TpeboBaHUi U
npasu/, NpMBEeAEHHbIX B HACTOALLEM AOKYMEHTE, He JoMnycKaeTcs.

B paHHbI CBOA NpaBuA BKAKOYEHbl METOAbl pacyeTa TennoBOM M30aAUuMM 060pyAOBaHMUA,
TeXHONornyecknx Tpybonposoaos M TpybonpoBOAOB HaA3eMHbIX W MOA3EMHbIX TEMNOBbIX CeTel,
npusegeHbl Tabauubl TOAWMHbI  WM30AALMM, COCTABJAEHHble C OpMEHTAUMEN Ha NpPUMEHEHUEe
BbICOKO3GDEKTUBHbIX yTenauTeneil Ha OCHOBE HOBbIX HOPM MAOTHOCTM TEMJI0BOrO MOTOKa 4epes
N30/IMPOBaHHYHO NOBEPXHOCTb 060pyA0BaHNA U TPYBONpPoBOAOB, BBeAEHHbIX [locTaHoBNeHMeM [occTpon
Poccmmn o1 31.12.97 r. N 18-80.

B pa3paboTtke CBoaa npaBua npuHumanm yyactme: B.I. MeTpos-AeHncos (pykosoaumTeb paboTbl),
B.M. LLlovixet, /1.B. CtaBpuuKas, H0.B. MaTtsees (AO "Tennonpoekt"), A.B. Cnagkos (HMmoccTpoii), B.A.



Inyxapes (Focctpown Poccuu), /1.C. Bacunbesa (MM LHC).
1. OB/NACTb MPUMEHEHWNA

Hactoawuit CBog npasun cnefsyer MPUMEHATb NPU NPOEKTUPOBAHUM M MOHTaXKe TemnsjaoBoW
M301AUMKN HAPYKHOKM NOBEePXHOCTU 06opPYA0BaHMA U TPYHONPOBOAOB C TEMNEPATYPOI COAEPMKALUMXCA B
Hux BewecTB oT 50 4o 600 °C 1 PAcNoONOKEHHbIX B 34aHUAX, COOPYKEHUAX U HA OTKPLITOM BO3AYXE, a
TaKXKe TPybonpoBOgOB TEM/IOBLIX CETEW MPU HAA3EMHOW NPOKA3AKE W NOA3EMHOM, BbINOJHEHHONW B
KaHafnax v 6eckaHanbHo.

2. PACYET TEN/I0BOW M30NALNM NPOMbIL/IEHHOIO OE0PYOBAHUS,
TPYBOMPOBOAOB M TEM/IOBbIX CETEN

2.1. OCHOBHbIE pacyeTHble 3aBUCMMOCTM ANA onpeaeneHns
TENN03aLWNTHbIX CBONCTB TEMION30AALMOHHbBIX KOHCTPYKL MM

[na TennoBoro pacyeTa U30aaLMKN UCNOJb3YIOTCA YPaBHEHWNA CTaLMOHaPHOM Tenaonepeaaymn yepes
NNOCKMNE N KPUBOAMHENHbIE NMOBEPXHOCTMY.

Tennonepegaya NJAOCKON TENIOM30NALUOHHON KOHCTPYKLMKN PaccunTbiBaeTca No popmynam:

COCTOSLLEN U3 N CNOEB U30AALMM
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roe qr . NoBEpPXHOCTHaA MJAOTHOCTb TEM/NOBOr0 MOTOKAa Yepes3 M/IOCKYI TeMnN0U30AALNOHHYIO
KOHCTpYKUMIO, BT/Mm2;
t o
B - TemrnepaTtypa cpeapl BHyTpK n3onmpyemoro ob6opyaosaHus, °C;
t o
H - Temnepatypa oKpyKatolel cpeapbl, °C;

BH - TepMMYECKOe COMpOTUB/IEHME TennooThade Ha BHYTPEHHEN MNOBEPXHOCTU CTEHKM
nsonmpyemoro obbekTa, m2 x °C/BT;



H - TO ¥e, Ha Hapy»XHoM NoBepxHOCTU Tenaousonaumnmn, m2 x °C/BT;

ST - TePMMYECKOE COMPOTUBEHNE KOHAYKTUBHOMY MEPEHOCY TENI0Tbl CTEHKM U30AMPYEMOro
obbekTa, M2 x °C/BT;

"3 - T )Ke, MNIOCKOro cnos usonaumm, m2 x °C/BT;

i=1

NAOCKON N30NALNK;

- NMOJIHOE TePMMYECKOE COMPOTUB/IEHME KOHAYKTMBHOMY MepeHocy TenaoTbl N-CAOMHOM

I - Tepmuyeckoe conpoTmsaeHue i-ro cnos, m2 x °C/BT;

ql‘ - JINHeNHasa NAOTHOCTb TEMJIOBOro NOTOKA yepes UManHOpU4eCcKyro Ten1IO0N30NALNOHHYHO

KOHCTPYKUMIO, BT/Mm;
L
BH - IMHENHOEe TePMMUYECKOE COMPOTUBIEHNE TENNOOTAAUYe BHYTPEHHEN CTEHKM U30/IMPYEMOrO

obbekTa, m x °C/BT;
L
H - TO e, Hapy*KHOM usonaummn, m x °C/BT;

L
R
¢ - JIMHelHoe TepMMYEecKoe COMpOTUB/IEHME KOHAYKTMBHOMY MepeHocy TensoThbl
LUUANHAPUYECKON CTEHKM n3onmpyemoro obbeKTa, m x °C/BT;
L

"3 - 70 3Ke, UMINHAPUYECKOro ¢/108 n3onauum, m x °C/BT;

n
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2R

=l - NONHOE NINHelHoe TeEpMMYyeckoe conpotmneaeHne KOHAYKTUBHOMY NepeHoCy Tena0Tbl N-

CNOMHOM LMANHAPUYECKOM M30aALNMY;
L
i - IMHeiHOEe TepMUYEeCcKoe ConpoTmBaeHue i-ro cios, m x °C/BT.

B ypaBHeHusx (1) - (4) Tepmuyeckne CONpPOTMBAEHMA TENNOOTAAYE U KOHAYKTUBHOMY NepeHocy
TEN/I0Tbl onpeaenaoTca no Gopmynam:
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roe  BH H - K03 PUUMEHTbI TENNOOTAAUYN BHYTPEHHEN MOBEPXHOCTU CTEHKU U30JUPYEMOTO
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06beKTa U Hapy»KHOM NoBepxHOCTH n3onaumm, Br/(m2 x °C);



A, . A

cr wms "1 - KoapPUUMEHTbl TENNoNPOBOAHOCTU COOTBETCTBEHHO MaTepuana CTEHKM
n3011Mpyemoro o6bekTa 04HOCNOMHOM U30NALNN, U30NALMM i-TO CN0A N-CNOMHOM nsonaumu, Bt/(m x °C);
cr ~ Twu3 i . TO/ILMHA COOTBETCTBEHHO CTEHKM W30/MpPyeMoro obbekTa, OAHOCNOMHOM
M3015ILUMM i-r0 CNOA N-CNONHOWN U3ONALIUK, M;
cT cT
d.’ d

H - BHYTPEHHUI U HaPYKHbIN AMamMeTpbl CTEHKU U30/IMPYEMOTro 06bEKTa, M;

7

us

H - HapyXXHbl1 ANaMETP M30AALMK, M;

d d
H_TBH - HAPYXKHbIA U BHYTPEHHWUI AMaMeTpbl i-ro cnoA N-CN0MHOM U30ALMN, M.

PacnpegeneHune TemnepaTyp B MHOFOC/IOMHOM M30/1ILLMM paccumTbiBaeTca No GopmMynam:
TeMnepaTypbl Ha BHYTPEHHEN N HAaPY}KHOM MOBEPXHOCTAX CTEHKU U30/IMPYEMOro 06beKTa NAoCKow

dopmbl:

t;j = tB _qFRBH; t;:T :t}:}j _qFR

cr; (8)

H
TemnepaTypa | Ha Hapy»HOM NOBEPXHOCTU NEPBOrO C/10A U30NALMM, Ha rpaHuLLe 1-ro n 2-ro cnoes

tlH = tlfT - qFRl; (9)

W ganee, HauyMHas co 2-ro cn1os, Ha rpaHuuax (i-1)-ro u i-ro cnoes

tiH = tiH—l —qyR

’;(10)
TemnepaTtypa Ha Hapy*KHOM NOBEPXHOCTU i-C/10A N-CNIOMHOM CTEHKMU:
H
t' =t +q.R, . (11)

ONa UMNUHOPUYECKUMX MHOTOCNOMHBIX WM30MAUMOHHBIX KOHCTPYKUMI CTPYKTypa ¢opmyn ans
pacyeTa pacnpegeneHvs TemnepaTyp UMeeT BUA,;
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3HayeHMA NOBEPXHOCTHOM U IMHENHOM NJIOTHOCTU TEMN/OBbIX MOTOKOB, BXOAALWLMX B popmybl (8) -
(15), onpegensatoTca no (1) - (3), a Tepmuyeckme conpotusaeHms - no (5) - (7).

Mpn npumeHeHun dopmyn (1), (3) HeobxoaMMO 3HaATb KO3IPUUMEHTbI TEMNOMNPOBOLHOCTU
N30/IALUMOHHBIX c/loeB. MNOCKONbKY OHM 3aBUCAT OT TemrnepaTtypbl, AONXKHbI 6biTb U3BECTHbI cpeaHue
TemnepaTtypbl KaXKAoro c/1os, 410 onpenefieHns KOTopbiXx HE0BX0AMMO 3HaTb TeMMNepPaTypbl Ha rpaHMLax
cnoes. Ona ux pacyeta O6ObIYHO WCMOAbL3YETCA METOZ, NOCNeAOBaTe/bHbIX MNPUBAMMKEHUIN nyTem
NPOBeAEHMA HECKOJIbKMX PacyeTHbIX onepauuii.



Ha nepBom 3Tane, NpUHUMan ANA BCEX CI0EB CPeAHIo TEMMNEPATYPy U30AALMKN, OBbIYHO PaBHYIO
noaycymme Temnepatyp BHYTPEHHEW W HapyXHOW cpedpl, Haxo4AT Npu 3TOM TemnepaType

TEnNonpoBOAHOCTb BCEX TENIOU30NALUMOHHBIX cioeB. 3aTem no (1), (3) onpegenaoT 3HaYeHUA Ir nnu

qr nno (8) - (11) ansa nnockow n no (12) - (15) - UMAKMHAPUYECKON CTEHOK PacCYMTLIBAIOT TEMNEpPaTypbl
Ha rpaHULAx C/I0eB 1 CpeaHNe TeMnepaTypbl Kaxaoro cios.

Ha BTOpOom 3Tane no HaWAeHHbIM Ha NEepPBOM 3Tane cpeaHMm TemnepaTypam C/ioeB BHOBb
onpeaensaloT TenaoMnpPoBOAHOCTbL BCEX C/I0eB, 3aTeM HaxoAAT M/OTHOCTM MOTOKOB Tersa WM CHOBa
paccuUnTbLIBAIOT MOCNOMHbIE TeMNepaTypbl, U TaKk ganee Ao Tpebyemolt TOYHOCTU pacyeTa. Hanpumep, Ao
Tex nop, Noka nocsioHblie TemnepaTypbl Ha k-m 1 (k-1)-m ware 6yayT oTanyatbca He 6onee yem Ha 5%.
O6bl4HO ANA 3TOW Lenn Heobxoanmo nposeaeHmne He 6osee 3 - 4 pacyeTHbIX onepaLmit.

3HauYuTebHOE MECTO B NPOMbILLJEHHOW U30AALMM 3aHUMAIOT TEMNOU30NALMOHHbIE KOHCTPYKLUK
NOA3EMHbIX COOPYXEHW, OCHOBHON OCOBEHHOCTbIO KOTOPbIX ABAAETCA KOHTAaKT C MacCcMBOM
OKPY»KaloLWEero rpyHTa, 4to B 3HaYMTE/NbHOW CTENEHU YCNOXKHAET UX TENI0BOM pacyeT No CPAaBHEHUIO C
KOHCTPYKLMAMM, KOHTAKTUPYHOLLMMM C aTMOCHEPOA.

AHanus TemnepaTypHbIX NOAEN W TENO0BbIX MOTOKOB B TENIOU30NALUOHHBIX KOHCTPYKUMAX U B
rpaHUYaWmMx € HMMU TpPyHTax MNO3BOAWNA 3aKAHOUYUTb, YTO HEMNOCPEeACTBEHHO B TEMAOU30AALUKN C
OOCTaTOYHOW AN MHXXEHEPHbIX PacyeToB TOYHOCTbIO TemnepaTypHoe MoJie MOXHO CYMTaTb
OZHOMEpPHbIM. ITO NO3BOJIUT ONPEAENUTb UX TEPMUYECKOE CONPOTUBAEHUE No dopmynam (5) - (7).

MAOTHOCTb TENJIOBOTO NOTOKA Yepes TENI0U30ALUNOHHbBIE KOHCTPYKLUW, FPaHUYaLme C TPyHTOM,
onpegenseTcs B 3Tom caydyae no ¢opmynam (1) - (4), B KOTOPbIX TEPMUYECKUE CONPOTUBJIEHWNS BHELLIHEN

L
Tennootgaye ¥ u H  3aMEeHSAIloTCA TEPMUYECKMM COMPOTUB/IEHMEM TPYHTA, 3aBUCAWMM OT
KOHPUIypaLmmu M30AMPYEMOro 0b6beKTa, Pacnosio’KeHUs ero B Maccuse rpyHTa M TenaonpoBoAHOCTU
nocnegHero.

2.2. PacyeT Ten/10BOM M301ALUN
TpybonpoBoaos 1 obopynoBaHua

PacueT TennoBbIx NOTEPb Yepes M30AMPOBaHHYIO NOBEPXHOCTb 060pya0BaHMA N TPy6ONpPOBOAOB B
obuwem cnyyae cneayeT BbINOAHATL AN MJOCKMX noBepxHocTten no dopmynam (1), (2), a gna
KPMBOMMHENHbIX - no d¢opmynam (3), (4). OgHako aHanus ocobeHHocTeilt TennoobmeHa B
TEMNJION30/IALMOHHBIX KOHCTPYKUMSAX MPOMbILWNEHHbIX OOBbEKTOB MNO3BO/MAET CYLLECTBEHHO YMNPOCTUTb
pacyeTHble popmybl.

TepmMmunyeckoe COMNpPOTUB/IEHME TEMNNOOTAAYe OT BHYTPEHHEWN cpedbl K BHYTPEHHEN NOBEPXHOCTU
CTEHKWN M30IMPYEMOro 06bEKTa AN1A KUAKUX M AaxKe ra3006pasHbix cpes No CPaBHEHUIO C TEPMUYECKUM
COMPOTUBNEHNEM KOHAYKTUBHOMY NEepPeHOCy TENO0TbI B U30A5LMU COCTAaBAAET BECbMA HE3HAUYUTE/bHYIO
BE/IMYMHY N MOXKET HEe YUNTbIBATLCA.

McKknoueHme cocTaBaseT BeCbMa PeKUii caydai, Korga BHYTpYM 06beKTa HaxoauMTcA ra3oBas cpesa
N TeNN00bMeH MeXAay Hell U BHYTPEeHHe NOBEPXHOCTbIO CTEHKU OCYLLECTBAAETCS 3@ CHET eCTEeCTBEHHOM
KOHBEKLMUMU.

CTEHKM M30/IMPYEMOTO NPOMbILLIEHHOro 060pyaoBaHUA 1 Tpyb6onpoBoaoB 06bIYHO U3rOTOB/EHDI
13 meTanna, TensonpoBoaHoCcTb KoToporo B 100 pa3 u 6onee npeBbillaeT TENA0NPOBOAHOCTb U30AALUM,
BCNeACTBME 3TOr0 TEPMUYECKUM COMPOTUBAEHUEM CTEHKU 63 3aMEeTHOro CHUXEHUA TOYHOCTM pacyeTa
MOXHO npeHebpeyb.

Takum 06pa3om, OCHOBHbIMM pacyeTHbIMK dopmMynamum Ana onpeaeneHus TENNOBbiX NOTepb
N301Mpyemoro obopyaoBaHuA ABNAIOTCA:

ON5 NOCKUX NOBEPXHOCTEN U KPUBOJIMHENHbIX AnameTpom bosiee 2 m



ANA TpybonpoBOAOB ANAMETPOM MeHee 2 M

B (tB —tH)K
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Z&L +R"
i=l ,(17)
rae K - KoadPUUMEHT [OMNONHUTE/bHLIX MNOTEpPb, Y4YMTbIBAOWMA TenjaonoTtepu 4yepes

TEN/I0NPOBOAHbIE BKAKOUYEHUA B TEMIOU30AALMOHHBIX KOHCTPYKLUMAX, 0BYCAOBAEHHbIX HAaIMUMEM B HUX
KpenexKHbix aeTanei u onop (tabaunua 1).

Tabnnua 1
3Ha4yeHunAa KoapdMuMeHTa AONONHUTENbHbIX NOTepb K
Crnoco6 npokJjanku TpyOOoIpOBOIOB Kosddmument K
Ha OTKPEITOM BO3OyXe, B HEIPOXOIOHEIX KaHajllax,
TOHHEJIAX UM IIOMEIEeHMIX :
IOJiS CTaJIbHEIX TPyDOONPOBOIOB Ha IIOABMXHEIX OIOpax,
YCJIOBHBIM IIPOXOIOM, MM:
mo 150 1,2
150 u Bosee 1,15
Ha IMOIBECHHX OINOpax 1,05
OJig HeMeTaJUIMUYEeCKUX TPpyDOONpPOBOIOB Ha ITOOBVIKHBIX 1,7
M TNOIOBECHHX Ollopax
BeckaHasnbHada 1,15
TepMquCKoe conpotunBneHne KOHAOYKTUBHOMY nNeEpPeHOCy cCnoeB wm3onaumm wu BHeLlHeMn

Tennootaave B (16), (17) onpegensetca no ¢opmynam (5), (6), B KOTOpbIX TENNONPOBOAHOCTb U30NSALUN
npuHMmaeTca no MpunosxkeHuio A, a KoadOULMEHT TENNOOTAAYM Ha MOBEPXHOCTM N30AALMU - N0 Tabauue
2.

Tabanua 2

3HauyeHus KoapdpuumeHTa TensooTgaumn & , Bt/(m2 x °C)

V30IMPOBaHHBIM B 3akprTOM NDoOMeleHUM Ha oOTKpeITOM BO3OyXe
0OBEKT IpM CKOPOCTU
[ToKkpPBEITVA [TokpBEITVA BeTpa <3>, M/cC
C MaJiblM C BBICOKMM
konbduumeHTOM |KOBbOMLMEHTOM 5 10 15
nanydyeHmns <1> |usaydyeHus <2>
T'opu30OHTAaJIbHEE 7 10 20 26 35
TPYyOONIPOBOOLL
BepTukabHBE 8 12 26 35 52
TPyDONPOBOILL,
obopynoBaHMe,
IJIOCKasA CTeHKa
<1> K HMM OTHOCATCH KOXyXM M3 OLMHKOBAHHOM CTajM, JIMCTOB
QIIIOMMHMEBBIX CIIJIaBOB U aQJIOMMHMSA C OKCMIHOM IIJIEHKOM.
<2> K HMM OTHOCHATCH WTyKaTypkM, acOeCcTOlleMeHTHBEe IOKPHETUS,




CTEeKJIOIJIACTUKM, PaB3JIMUHEIE OKpacCKM¥ (KpOMe KPAaCKM C aJlioMUHUEBOM
nynpou) .

<3> Ilpu OTCYTCTBMM CBeIOEHMIM O CKOPOCTM BeTpa IIPUHUMAT
3HAUEeHMsd, COOTBEeTCTByWIMe ckopocTu 10 Mm/cC.

2.2.1. PacyeT TENN0BOI M301ALUN
No HOPMMPOBAHHOM NAOTHOCTM TEMNIOBOFO NOTOKA

OHDEAEHEHMG TONWWUNHDBI  U3o1AUUN  No 3a,ﬂ,aHHOﬁ notepe Tenna ABAAETCA Hanbonee
PacnpoCTpaHEHHbIM Cny4YaeM pacyeTa TensoBoM nsonAaunmn. Pacuet MmoxKeT Npom3BoamTbCA UCXxodAa m3

H H
HOPMATUBHbIX NJIOTHOCTEN TEMAOBOrO MOTOKA (qF, qL) M KaK 3aBepliatolLmii sTan 6osee CAOXKHOIo
pacyeTa, B pe3y/nbTaTe KOTOPOro ONpefenslTcA TenaoBble MNOTepu, YyAOBAETBOPANOLLME
NPON3BOACTBEHHO-TEXHUYECKMM U TEXHONIOTMYECKUM TpeboBaHUAM.
[na onpepeneHna TOAWMHbI OLHOCAOWMHOW MAOCKOM W LUAMHAPUYECKOM MOBEPXHOCTU C
AnameTpom 2 m 1 6osiee ucnosbayetca popmyna

K(t.—t)
0= Ao =R,
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Ona UuMnMHAPUYECKON NOBEPXHOCTU ANAMETPOM MEHeEe 2 M NpeaBapuTe/IbHO U3 YPaBHEHMUA

K(t.—t)
— B H
InB=27x A, | —2—2) R
qL (19)
cT
g d 26,
- dC'I‘ RL

onpeaenarT BENNYNHY In B, rage H , Npn 3TOM I'IpVI6]WI)KEHHbIe 3Ha4yeHunA H

cnefyeT NPUHUMATL No Tabauue 3.

Tabnnua 3

L
OpUeHTUPOBOYHbIE 3HaYeHna ~ ®, m x °C/BT

Y CIJIOBHEM BHYyTpPM [IOMEUEHUN Ha oTxpeITOM
ouaMeTp BO3Oyxe
TPYOEH, Iia noeepxHOCTeM |[ja NOBEPXHOCTEN
MM Cc MaJiEM KO30dmuM- [C BHCOKMM KO30dum—
€HTOM WM3JIy4deHUs LMEHTOM WU3JIydeHUs

npy Temreparype TemnjioHocurensd, - 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 |O,15 |0O,10 |0O,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 |O,10 |O,07 |0,05 |0,04
125 0,21 (0,17 |0,13 |0,13 |(0,10 |(0O,09 |0O,05 (0,04 (0,03
150 0,18 (0,15 |0,11 (0,12 |(0,09 |(0O,08 |0,05 (0,04 (0,03
200 0,1 (0,13 (0,10 (0,10 |O,08 |O,07 |O,04 |0,03 |0,03
250 0,13 (0,10 (0,09 (0,09 |0,07 |O,06 |0O,03 |0,03 |0,02



300 0,11 (0,09 (0,08 (0,08 |0,07 |0O,06 |0O,03 |0,02 |0,02
350 0,10 (0,08 (0,07 (0,07 |0O,06 |O,05 |0,03 |0,02 |0,02
400 0,09 (0,07 (0,06 (0,06 |0,05 |O,04 |0O,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
IpuMeuaHusa. 1. Oaa [OIPOMeXyTOUHBIX 3Ha4YeHUM IMaMeTpOB n
L
TEMIIEPATYPE BEJIMYMHA R onpenejyigaercsda I/IHTepHOJIHLU/IeI;[.
H
2. Ina TeMmnepaTypu TemioHocuTrenda Hmxe 100 °C npuHMMAKTCH
maHHHEe, cooTeBeTcThByblmme 100 °C.

3aTem HaxoZAT BeAnyuHy B n onpenensioT Tpebyemyto TOAWMHY U30aaLMmn no popmyne

5 (B
2 .(20)

Mpu onpegeneHun Tpebyemol TOAWMHbLI ABYXCNOMHOW TEMNJOM30NALMOHHON KOHCTPYKUMH,
KoTopasa O06bIYHO NPUMMEHSEeTCA Torfa, Korgaa TemnepaTypoCTOMKOCTb OCHOBHOIO M30/ALMOHHOMO
MaTeprana OKasblBAETCA HUMKe TemmnepaTypbl CTEHKM M30/IMPyemMoro obbekTa M HenocpeacTBEHHO Ha
U30/IMPYEMYIO MOBEPXHOCTb YKNaAblBAaETCA NpeaoXpaHUTe IbHbIN Col M3 Bonee TemnepaTypoCTOMKOro
maTtepuana. Pacuet nponsBoanuTca caegytowmm obpasom. ToNWwmMHa NepBoro NpeaoxXpaHmUTeIbHOro cos

t
onpefenseTcA W3 ycnoBMA, uTobbl TemnepaTypa Mexay oboumu cnoamu

MaKCUMaIbHOM TemMnepaTtypbl nppmeHeHNA OCHOBHOIO U301AUMOHHOIO maTtepuana.

HE npesBbiwana

[Ona nnockoi CTEeHKUM U UMAMHAPUYECKUX obbekToB C AuameTpom 2 m u bonee ana pacdyeta
TO/ILLMHbI NMEPBOrO C/1I0A NPUMeHseTcs dopmyna

K(z —tLZ)

B

51 1
ot = o 7

.(21)

t t
[N BTOPOro cnos npumeHsaeTca dopmyna (18), B KOTOPYIO BMECTO 3HaYeHUA ® nogctasasetca 2

[na pacyeta UMAMHAPUYECKMX OBBEKTOB C AMAMETPOM MeHee 2 M - aHaNOTMYHO OAHOC/NONHOWM
KOHCTPYKLMM MO YPaBHEHMIO

InB =274, Kl —ta)

H

qr ,(22)

B
B KOTOpPOM H , rae onpeaenAarT Be/INYHUHY In B, 3aTem HaxopAT Iy TONWNHY



nepBoro cnoA, m:

51431 — d:r(Bl _1)
2

. t
To/WwmHa BTOPOTo €105 onpeaenseTca ¢ nomoubto dopmynbi (19), B KOTOPOI BMECTO 3HAYEHUA B

t B
12 aBmectoB- 2

noACTaBNAAETCA 3Ha4YeHNe

B2 — dm1;25m2
ml

B B
Onpegenus In 2, HaxodaT — 2, a 3aTeM TO/LLMHY M30AALMUKN BTOPOTO COA, M:

_dy (B

o)
" 2 . (23)

YuutbiBas wnpokoe npumeHeHune B NpaKTnKe UHXEHEPHDbIX pacyeTos nepcoHabHbIX
KOMNbOTEPOB, 4214 COCTaBNEHUNA NPOrpamMmmbl pacyeTa Tp96VEMOl\"1 TONWWHDbI Tennosoun n3onAaunn no
HOPMUPOBAHHbIM TENJ/IOBbIM NOTEPAM Ll,enec006pa3Ho MCNnonb3oBaTb MeTOo4 nocaneaoBaTe/ibHbIX
ﬂpMGHMH(EHMﬁ, CYTb KOTOPOro Ana cny4vyan O,ﬂ,HOCﬂOﬁHOVl LLMﬂMH,CI,pVIqECKOﬁ TENNON30NALNN 3aKNTI0OYaEeTCA
B CNeayioLLem.

3a4aBaAcb Haya/lbHbIM 3HAYEHMEM TOAWMHbI M3onAuMM 0, M, onpegensemoit Tpebyemoi
TOYHOCTbIO pacyeTa, NPOM3BOAAT C MOMOLLbI NOCNEeA0BaTENbHbIX Waros: 1, 2, 3, 4,..., i AnA TONWMHbI

5,=06,1 6,=82 5,=0,3 6 =0,

n3onaunu: . 0" BbluMCNEHME AMHENHOM NNOTHOCTU TENA0BbIX

) i
I'IOTOKOBqL; CIL;...; 9L No ypaBHEHUIO

(t,—t )K
cr1 4 1 -]nd‘* +CT2501
a,(d; +200) 24, d, . (24)

q, =

i
Ha Kaxaom Lware BblMUCAEHWM | MNPOU3BOAUTCA CpaBHEHMe 9 C 3afl@aHHbIM 3HayeHWem

H
HOPMATUBHOTO YAeNbHOTO MoToKa 1L . MpH BbINONHEHMM ycoBUA
i H
q,—¢, <0 (25)

BbIYMCNEHMA 3aKaH4YMBAKOTCA, a HaWgeHHas BeMYMHA of ABNAETCA  MCKOMOM,
obecneynBatoLLen 3a4aHHYIO BE/IMYMHY TENNOBbLIX NOTEPb.

B KauecTBe pacyeTHbIX NapameTpoBs, 0OyCI0BANBAIOLMX TEMIOBOE B3aUMOAENCTBUE OKPYXKatoLLen
cpeapl C TeNIOM30AALMOHHON KOHCTPYKUMEN, NpY onpeseneHUM TOAWMHbI U30AALMU MO HOPMUPYEMbIM
TENNOBbIM NOTEPAM C/iegyeT NPUHUMATD:

. t
TeMNepaTypy BHYTPEHHEN cpeabl ® KaK CpeAHioto 3a rog, TeMnepaTtypy BeLLecTBa B M30/1MPyeEMOM



obbeKre;

TemnepaTypy Hapy»HOM cpeabl Ly NP PacnoNOXKEHUN U30/IMPYEMOro 06beKTa B MOMELLEHUMN Ha
OCHOBAHUM TEXHUYECKOro 3aJaHMA Ha NPOEKTUPOBaHWE, NPU ero OoTCyTcTBUKM - paBHoi 20 °C; npwu
PacnosoXeHNM Ha OTKPLITOM BO3yXe KaK CPeHION 3a rof, TeMnepaTtypy Hapy»KHOro Bo3ayxa;

K03pDULUMEHT TennooTAauym OT HaPYKHON MOBEPXHOCTU TENJOM30NALMM NPU PaCrONOMKEHUU
N30AMPYEMOro o6beKTa B MOMELLLEHUK, NPU PACNONONKEHUN Ha OTKPLITOM BO3AYXe, MPU CKOPOCTU BETpa
10 m/c no Tabanue 2.

2.2.2. PacyeT U30a5UMN NO 3aJaHHOM BENUYUHE
CHUXeHUs (NoBbllLeHUs) TeMmnepaTypbl BeLecTsa,
TPaHCNOPTMpPYyEeMOro TPybonpoBogamu

L L L
R " =R_+R
Tpebyemoe MNOAHOE TEPMUYECKOE COMNPOTUBIEHWE W30AALUK "3 H  TpybonpoBoaa

A!’IMHOﬁ [, m, Aana obecneyeHus 3a4aHHOINo CHWM»XeHunAa Temnepatypbl TPAHCNOPTUPYEMOIo MO Hemy
' "

BelLecTBa OT Haya/bHOM ® [0 KOHEYHOM = Mpu pacxoae BellecTBa G, Kr/u, TennoemkocTbio C, KA/ (Kr
x °C) onpenenseTcs U3 BblpaXKeHUN:

pu —t‘;_tﬂ >2; RIL:—?’ﬁflg_t
bt GCln>—
L=t (26)
. 3,6KI t‘*;t“—tH
mpu <2 Ry = —
t"—t, GC(t,—1)) 27)

t .
roe ¥ - pacyeTHaa Temnepartypa okpyKatouiei cpeabl, °C.

R" R}
[na onpeaeneHns Tpebyemolt TOAWMHBI U30AALUMM 2, M, MO HAWAEHHbIM 3HaUYeHnam | un = 2

ncnonb3yertca popmyna
hlBl,Z =27ﬂm(Rf2 _Rf) . (28)

MpuHMMan NpuBAUMKEHHbIE 3HAYeHUs ® no Tabauue 3 u onpegensa no ¢opmyne (28) In B,
Haxo4AT BeJIYMHY B u oKoHYaTesnbHO no popmyie (20)

d; (B ,-1)
5m1,2 = 2’2

Mpu pacyete M30AALMM MO 334aHHON BEAUYMHE CHUXKEHWUA (MNOBbIWEHWA) TemnepaTypbl
TPaHCNOPTUPYEMOTO BELLECTBA MPUHMMAIOTCA CNEAYIOLLME 3HAYEHNA NapaMeTPOB OKPYKatoLwen cpeapl.

Mpwu pasmeleHnn TpybonpoBoaa B NOMELLEHUM:

TemnepaTtypa HapyxHol cpegbl 20 °C;

KO3bOULMEHT TENNOOTAAYM - N0 Tabauue 2.

Mpyn pasmeleHUN Ha OTKPLITOM BO3Ayxe - CPeAHIo TemnepaTypy Haubosnee XononHOWM
NATUAHEBKM.



2.2.3. PacueT uU30/aumnm No 3agaHHoM
TemnepaTtype ee NOBEPXHOCTH

OnpegeneHne TONWUHbLI U30AALMM NO 3afaHHOW TEMMepaType ee Hapy»KHOW MOBEPXHOCTU y
NpPOW3BOANTCA B TOM C/lydae, KOrga U3onauma Hy>KHa Kak cpeacTso, NpeaoxpaHsaiowee obcyRKnsaowmii
nepcoHan oT 0Xoro.. Mpu 3Tom TemnepaTypa Ha NOBEPXHOCTU A0JXKHA NPUHUMaTbLCA He bonee, °C:

ON1A N30/IMPYEMbIX 0OBEKTOB, PACMONIOKEHHbIX B paboyein nnm obcny»Knsaemoit 30He NoOMeLLLEHU I
N coAepsKallmx BeLecTBa:

remrnepaTypolt BeIE 100 °C ot n et ieineeeneenennns 45
TeMnepaTypPolt 100 °C M HUKE it eenenneeneeneneenennns 35
TeMNepaTypoil BCHOEIKM Napob He Bume 45 °C . .......v.... 35;

ana  U30npyembixX 06'beKTOB, PaCnoNOXEHHbIX Ha OTKPbITOM BO34yXe, B pa6oqe17| nnn

obcnyKMBaemoli 30He, Npu:
METAJINIMUECKOM [TOKPOBHOM CJIOE 4 v e e v oo v oo s oo sonnsonenenss 55
OJIS OPYTUX BUIOOB [HOKPOBHOTO CJIOS t v o v v v o v o onnnesennnns 60.

TemnepaTypa Ha MOBEPXHOCTM TeMnJOBOW M30aALMM TPybOMPOBOAOB, PACMONOMKEHHbIX 33
npeaenammn paboueit unn obcay>KMBaemMoM 30HbI, HE A0/IXKHA MPEBbIWATh TeMnepaTypHbIX Npeaesos
NPUMEHEHMA MATEPMANIOB MOKPOBHOMO €n0si, HO He Bbiwe 75 °C. M3 ycnoBMA paBeHCTBA NAOTHOCTM

TENNOBbIX MOTOKOB - KOHAYKTUBHOIO, npoxogAauwero 4yepes cnoi us3onAauum "2, M, 3a cyeT PasHOCTH

t —t . t
Temnepatyp ® 7, M KOHBEKTMBHOIO, YXOAALLErO C HAPY>KHOM MOBEPXHOCTM 3a CYeT pa3HocTn ©  H -
MOXHO HanucaTb:

{ —t
RMB = uRH
b =L, ; (29)
RL — tB - tn RL
L=b (30)

M3 (29), (30) nonyunm dopmynbl ANs pacyeTa TOJWMHbI U30AALMU UCXOAs U3 TpebyemoW
TemnepaTtypbl MOBEPXHOCTK:
AN NAOCKUX TENNOU30NALMOHHbIX KOHCTPYKLUMIA

1)

m

aH(tl'[-tH) ; (31)
ONS UMNUHOPUYECKNUX
d’+20 t —t
InB=In—+——2=27-1_ &L B n
dH tI'[ _tH , (32)

L
OTKYAa, NPUHMMasA No Tabauue 3 OpUEHTUPOBOYHOE 3HaYeHne ¥ K onpeaensas In B, Haxoaum B,
a 3atem

5 (B
2



PaccMOTpeHHbIN MeToa ABNAETCA NPUBANIKEHHbIM. 1A 60/1ee TOYHbIX PacyeToB C NPMMEHEHUEM
MK cnegyet Mcnonb3oBaTb METOZ NOCAEA0BATENbHbIX NPUBANKEHNIA, PACCMOTPEHHbIN B KOHLE pa3gena
2.2.1. PacyeTHOe ypaBHEHME B 3TOM Caydae byaeT MUMeTb BUA

d; +20,
In*—"a (d" +20
tB _tﬂ — dH %( Ol)
=t ) 22, 33

3a[2BaACb HAYaNnbHbIM 3HAaYeHMEM TOJLWMHbI MU30NALMK 0, M, onpegendaembim TPE6YEMOﬁ

TOYHOCTbO pacyeTta, Hanpumep, 0,001 m, c nOoMmoLLblO NocAeA0BaTebHbIX Waros: 1, 2, 3,..., i 41A TOAWMH
=01 0,=0,2 0,=0,3 0.=0,
nsonaumm: 1 0=, 72 0=, ™3 0=, ;7 0" npon3BOAMM BblYUCAEHME BENNUMH:
tB _tl'l tB _tH tB _tl'l
t —t t —t t —t )
mooEJl N R/ s B E no ypaBHEHMEo (33).
tB _tl'l
- t—t, )
Ha Ka)kgom ware BbIMMUCAEHWUI | NPON3BOAUTCSA CPaBHEHME I C 3aaHHbIM 3HaYeHNEM
tB B tl'[
tH - ZH

Mpw BbINOAHEHMWN YCNOBUA

tB _tr[ _ tB _tr[ >0
r —t r —t
n “H/; n m/p (34)
“ ;= Oyl
BbIYMCNEHMA 3aKaHUMBAIOTCA, @ HalAeHHaA BeMYMHA ABNAETCA C TOYHOCTbIO A0 1 MMm

3afaHHOM, obecneynBalowei Tpebyemyto TemnepaTypy NOBEPXHOCTU U30ALUMN.
Mpu pacyeTe TOAWMHBLI M30/AUMM MO 334aHHOM TemnepaType MOBEPXHOCTU MPUHUMAIOTCA
cneaylollme pacHeTHble NnapamMeTpbl OKpY»Katolen cpeabl:

. t
TemnepaTtypa BHYTPEHHEeN cpegbl ® - M0 TEXHUYECKOMY 3aaHUI0 Ha MPOEKTUPOBAHUE;

TemnepaTtypa Hapy*KHOM cpeabl Ly KaK cpeaHAs MaKCMManbHasa Hanbonee KapKoro mecaua, npu
PacnofioXeHNn U30MPYeMOoro 06beKTa Ha OTKPbITOM BO3AyXe, NPU PacnoioKeHUU B nomelleHnn - 20
°C;

KO3hOULMEHT TEeNN00TAaUYN Ha HAPYKHOM NOBEPXHOCTU M30NALMKU 06beKTa, PacNoIOXKEHHOro B
NomeLLeHNN U Ha OTKPbITOM BO3AyXe, NPU NOKPOBHOM C/lI0€ C MabiM KO3GPULMEHTOM U3NyYeHUA (CM.
npumedaHua K Tabauue 2) - 6 Bt/(m2 x °C), c 6onbwinm - 11 Bt/(m2 x °C).

2.2.4. PacyeT TONLWMHbI U30AAUMM, NPeaoTBpaLlatoLLei
KOHAEeHCaLMio BNaru U3 Bo3ayxa Ha ee NoBepXHOCTH

[aHHbIN pacyeT NpPoOM3BOAUTCA ANA U30/IMPOBAHHbIX OOBEKTOB, PACMO/IOKEHHbIX B 3aKPbITbIX
NOMELLEHUNAX U COAEPHKALLMX BELLECTBA C TEMMEPATYPOM HUXKE TeMMepaTypbl OKPYKAOLLEro Bo3ayxa.
B atom cnyyae u3onsumMa AO/KHA obecneymBaTb Tpebyemblid pacyeTHbIM nepenag Mexay

t
TeMnepaTypammn Hapy»KHOro BO34yXa M MOBEPXHOCTbIO M3oaAumMM ( ® ™), MPM KOTOPOM WMCK/tOYaeTcs



KOHZEeHcauma Bnaru us sosayxa (tabnunua 4).

Tabnuua 4

PacyeTHbili nepenag ® 7, °C

t , °C OTHOCHMTEJIbHASA BJIAXHOCTHL BO3IOyXa, OU %

’ 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 aHanorumn c dopmynamm (28) - (31) moxKHO HanucaTb:

R —hThp. 5m:2m(tn—f3)

tH _tn &, (tH _tn) ; (35)
t —t t —t
R:=" 2R mB=274 R 1=
t —t L=t (3)

Tpebyemas To/WMHA U30AAUMM ANA NNOCKMX KOHCTPYKLMIA onpeaensetca no dopmyne (34), ana
UMAMHAPUYECKMX - No (35), No meToanKe, U3N0KEHHOM B pasgene 2.2.3.
B pacueTax npuHMMaloT:

. t .
TemnepaTtypy Hapy»XHOM cpelbl © paBHOM TemnepaType NOMELLEHUS;

. t
TeMNepaTypy BHYTPEHHEN cpeabl ° UM OTHOCUTE/IbHYHO BAXKHOCTb BO3AyXa P & coorsetcreum C
TEXHMYECKMM 33aJ4aHMEM Ha NPOEKTUPOBaHME;

(04 o
KO3hOULMEHT TeNN00TAaUM  *, ANA NOBEPXHOCTEN C BbICOKMM KO3DDULMEHTOM U3NydeHUA (CM.
npumedaHua K Tabauue 2) - 7 Bt/(m2 x °C), c manbim - 4 Bt/(m2 x °C).

2.3. PACYET M30/1ALMM TPYEONPOBOAOB TEMNNOBbIX CETEMN
2.3.1. Hag3zemHas npoknagKka

Tennosble NOTEPM Yepes U30/IMPOBAHHYIO NOBEPXHOCTb MOAAOWMX U 06paTHbIX TPYBONPOBOAOB

TEN/IOBbIX CeTell NPU HaA3eMHOMN MPOKNaAKe, NPU W3BECTHOW TOAWMHE u3oaAuMKM "3, M, cneayet
onpeaenatb no popmyne (17), a Tepmuyeckme ConpoTUBAEHMA, BXoAALWMeE B 3Ty dopmyay, - no (6). B

o o t t
KauecTBe TemnepaTyp BHYTPEHHEW W HapyKHOM cpes = M ® MPUHUMMAIOT pacyeTHble TemnepaTypbl

o
TENJIOHOCUTENA N OKPYIKaIOLWEro Bo3ayXa, a KoabPUUMEHT Tennootaaum = - no tabauue 2.
Mpu onpedeneHMn TOAWMHBI U30aALUMN TPYBOMNPOBOAOB TEM/IOBbLIX CETEN MO HOPMWUPOBAHHbLIM



3HAYeHMAM MNOTHOCTU TEM/IOBbIX NOTOKOB OT NOAAOWMX M 06PaTHLIX TEMAOMNPOBOLOB MCMO/b3yeTcA
MEeTOAMKa PacyeToB, M3/0XKeHHasa B pasgene 2.2.1. Mpu 3TOm B KayecTBe pacyeTHbIX TemnepaTyp

. t
BHYTPEHHeW cpeabl ® NPUHUMALIOT CpeaHeroaoBble TemnepaTtypbl TensoHocuTens no tabamue 5;
33 pacyeTHyI0 TemnepaTypy Hapy»KHOM cpedbl MPW KpyraorogmyHoi pabote TennosBon ceTtu -
CpeaHero4oBy0 TEMMEPATYPy HapYXXHOro Bo3ayxa, Npu paboTe TONbKO B OTOMWUTE/IbHbIA Nepuoa, -

” - (94
CpeaHIo 3a OTONUTENbHbINA Nepuoa. PacueTHblili KOapPULMeHT Tennootgaum = - no Tabauue 2.

Tabaunua 5

CDEAHGFOAOBbIe TeMnepaTypbl TENTOHOCUTENA
B BOAAHbIX TEM/10BbIX CETAX, °C

TpybonpoBon PacyeTHEEe TeMIepaTypHHE pexumel, °C
95 - 70 150 - 70 180 - 70
[Tonarommit 65 90 110
O6paTHEI 50 50 50

2.3.2. Nop3emHan NpoKIaAKa B HEMNPOXOAHbIX KaHanax

TennoBble nNOTEpPM 4Yepe3 W30JUPOBAHHYID MOBEPXHOCTb ABYXTPYOHbIX TENoBbIX CeTei,
NPOKAaAbiBaeMbiX B HEMPOXOAHOM KaHaJ/ie WUpUHoM b 1 BbicoTol h, m, Ha riybuHe H, m, oT noBepxHocTH
3eMJIM 0 OCM KaHana onpegenstorcs no popmyne

L L (tKaH - tH ) K
4 t49 =
RKaH + Rrp , (37)
tKaH
a TemnepaTtypa Bo3ayXa B KaHane
tBl tBZ tH
+ +
BB R R R,
an 1 1 1

Ry+R, RL+R: R,+R.

roe

R - 1 1na’1 +20,, :
7, 4

1 1na’2 +20,,
¥, 4 ; (39)




; (40)

2bh
o
b+h : (41)

L L
% , 1 . JINHelHble NJIOTHOCTM TeNA0BOro NOTOKa OT nogatouwero n obpaTHoro Tpybonposoaos,
BT/m;
I 72 - HapyxHble gnameTpbl nogatouero u obpaTtHoro Tpy6onpoBoAos, m;
tBl th °
- TemnepaTypbl nogatollero n obpatHoro Tpybonposoaos, °C;

’

K - KoaddMLUMEHT 4ONONHUTENbHbIX NOTepb (Tabanua 1);

L L
R R
usl 132 _ TepMUYECKME CONPOTUBAEHMA U30AALMM NogatoLero n obpaTHoro Tpybonposoaos,

’

m x °C/BT;
R* R*

ul u2 _ TeEpPMUYECKMNE COMPOTUBNIEHNA TENNTOOTAAYE OT NOBEPXHOCTU U30N1ALUNK NoAatoWero n

’

obpaTHoro Tpybonposoaos, m x °C/BT;
KaH . TepMUYECKOE CONPOTMBAEHMWE TENIOOTAAYE OT BO34YXa K MOBEPXHOCTM KaHana, m x °C/BT;
a, o
- K03bdMUMEHT TEeN00TAAYN B KaHane, NpuHumaetca pasHbim 11 Bt/(m2 x °C);

“3 - TeNNoNpPOBOAHOCTb U30AALUKN B KOHCTPYKUMK, BT/(m x °C);

0,

nsl - TMs2 - 1oAuwmMHbI M301ALMM NOAAOLLErO U 06paTHOro TPY6ONpPOBOAOB, M;

’

K

TP - Tepmuyeckoe conpoTMBaeHKe rpyHTa, M X °C/BT, onpegensetca no dopmyne

0,25

ms,sﬁﬁ
Wb
Ry = b

57+0,5 14,

; (42)

TP - TennonposogHoOCTb rpyHTa, BT/(M X °C), Tabnunua 6.
Tabnuua 6

TennonpoBogHOCTb FPYHTa

Bun rpyHTa CpenHasa Becosoe KosdpdbuiimeHT
[IJIOTHOCTh,
kT /M3 BJIATOCOIEPXAHME |TENJIONPOBOIHOCTHI
TPyHTa, % ,
Bt/ (M x °C)




[lecok 1480 4 0,86
5 1,11
23,8 1,92
CyTJIMHOK 8 0,71
1100
15 0,9
8 0,83
1200
15 1,04
8 0,98
1300
15 1,2
8 1,12
20 1,63
8 1,27
1500 15 1,56
20 1,86
8 1,45
1600
15 1,78
5 1,75
2000 10 2,56
11,5 2,68
T'nVHUCTEE 8 0,72
1300 18 1,08
40 1,66
8 1,0
1500 18 1,46
40 2,0
8 1,13
1600
27 1,93

[na onpegeneHuns TONLWMHbBI U30AALUN NodatoLlero u obpaTHoro TpybonpoBoaoB Mo 3a4aHHON,

—L =L
HOPMWPOBAHHOW IMHENHOW NAOTHOCTM NOTOKA 4w 9 , BT/M, npeaBaputenbHo onpeaenatoT No HUM

TemnepaTtypy BO34yxa B KaHane no ¢popmyne

lw =1, +K (G +@ )-(Raw +R,,) (43)

InB, =In 4420,
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B KOTOPbIX NPUBMKEHHbIE 3HadeHna =1 u =2 npuHumatotca no tabamue 3.
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Onpegenasa no Tabauue HaTypanbHbiX norapudmos ' u 2, no dopmyne (20) BbluMchaoT
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HOPMaTUBHbIEe NoTepPU Tenna.

Mpu pacyeTe M30AAUMKM ABYXTPYOHbIX KaHaNbHbIX MPOKNAAOK TEMAOBbIX CeTel B KayecTse
Temnepartyp BHYTPEHHEN cpeabl NPUHUMAIOT CpeLHEeroA0Bble TemrnepaTtypbl TENIOHOCUTENS B NOAAOLNX
1 obpaTHbIX Tpybonposoaax no Tabaunue 5.

3a pacyeTHyIO TemnepaTypy HapyKHOW cpeabl NPUHMMAIOT CPEeAHIO 3a rog, TemMnepaTtypy rpyHTa
Ha rnybuHe 3an0XeHna Tpybonposoaa. Mpu paccTosHMM OT MOBEPXHOCTM FPYHTa A0 NepeKpbITUA KaHana
0,7 M 1 MeHee 3a pacyeTHYIo TeMNepaTypy Hapy*KHOM cpebl AO/KHA MPUHUMATBLCA Ta e TemnepaTtypa
Hapy»XHOro BO34yxa, YTO U NpU HaA3EMHOW NPOKAaAKe.

2.3.3. MNoazemHas beckaHanbHasA NPoKAaaKa

TennoBble noTepu ABYXTPYOHbIX TENI0BbIX ceTel Npun beckaHaibHOM NPOKNaAKe, PACNONOXKEHHbIX
B rPYHTE HAa O4MHAKOBOM PACCTOAHUM OT NMOBEPXHOCTM A0 ocK Tpyb H, M, onpeaenstotca no popmynam:
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K
rae P - TepMuyecKkoe COMPOTUBAEHME TPyHTa nNpu HeckaHanbHOW npoknagke, m x °C/BrT,
onpegensetca no popmyne
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P - TennonpoBoAHOCTb rpyHTa, BT/(M X °C);



H - FI'IY6MHa 3a/10X)KeHNA - PaCCTOAHUNE OT OCU pr6 A0 NOBEPXHOCTU 3eMNIN, M.

0 - tepmunueckoe conpotusneHune, obycnosneHHoe TenN0BbIM B3auMoaencTBnem Asyx Tpy6, m x
°C/BT, onpeaenserca u3 BblpaxKeHua

» (49)

B KOTOPOM 2 - pacCTOAHME MEXAY OCAMM TPY6 MO rOPU30HTaNM, M.

OcTanbHble 3HaYyeHuA BeAnYnH B (46), (47) Te e, uTo 1 B dopmyne (39) Ans KaHaNbHOW NPOKNAAKM.
dopmynbl Ans pacyeTa TOAWMHbI U30AALMK BecKaHaibHbIX TENJI0NPOBOAOB N0 HOPMUPOBAHHOM
NNOTHOCTU TEM/I0BbIX MOTOKOB MMEIOT BUA,:
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Onpepenvs ¢ nomoubio (50), (51) 3HayeHua 1 2
M30NALMM BbIYUCNAIOT TaK XKe, KaK U AN KaHa/IbHOW NPOKNaAKuM B pasgene 2.3.2.
MapameTpbl TENNOHOCMTENA W HaPYXHOW cpedbl ANA pacyeTa wu3onAuMM Tpybonposoaos
HeckaHasIbHOW MPOKNAAKM NPUHUMAIOTCA TaKMMM XKe, KaK U ANA KaHa/IbHOW.

, TONWMHbI

3. TABINUbI TONWNH N301AUNN TENJTOU30NALMNOHHbBIX
KOHCTPYKLIMA TEXHONOTMYECKOrO OG0OPYZIOBAHMS,
TPYBEOMNPOBOOB M TEM/IOBbIX CETEN

3.1. Tabanubl TOALWMH U30ASALUN COCTAB/IEHbI HA OCHOBE HOPM MJIOTHOCTU TENIOBOFO NOTOKA Yepes
NMOBEPXHOCTb WM30/ALMU TEXHOMOIMYecKoro obopyaoBaHMA, TPybonpoBOAOB W TEMJIOBbIX CETEMN,
BBeAeHHbIX MocTaHoBneHnem loccTpos Poccum ot 31.12.97 r. N 18-80 (M3meHeHmne N 1 k CHull 2.04.14-
88), n NpeaHasHa4YeHbl AN peannsaunm NosblilWeHHbIX TPeboBaHMIA K Tenao3alwmTe Npu CTPOUTENbCTBE,
KanUTasIbHOM PEMOHTE W 3KCMNAyaTaLmMm TENJOBOIN N30AALMUN.

3.2. TennosawmTHbIE XapPaKTEPUCTUKN U3ONALNOHHbBIX MATEPUANOB B KOHCTPYKLUMAX, pacyeTHble
napameTpbl TEMMEPATYPHbIX pexxnmos obopyaoBaHuA, TpyBONPOBOAOB M HAPYKHOTO BO34YXa, @ TaKKe
yCnoBuit TennoobmeHa KOHCTPYKLUMIA C OKpyKatowen cpeaon npu paspaboTke Tabauu npuHATbI B
COOTBETCTBUM C YKaszaHMamK pasgena 3 CHull 2.04.14-88.

3.3. ToAWMWHbI TEnaoBOM M30MAUMM TEXHOMOTMYECKOro 060pyaoBaHus U TpybonpoBoaos
npuseaeHbl B MpunoxeHnn b. TOAWMHBI U30AALUMK ABYXTPYOHbIX TEMOBLIX CETEW MPU HAL3EMHOM
NPOKNaAKe Ha OTKPbITOM BO3A4yXe, B MNOMELLEHUAX U NogBanax 34aHun - B MpunoxeHnn B. ToawmHbl
M30/1AUNN ABYXTPYOHbIX TEMNOBbIX CETe MpU MNOA3EMHOM MPOKNAAKE B HEMPOXOAHbIX KaHanax M
6eckaHanbHO - B [MpunoxkeHun I



PACHETHbIE TEXHUHECKWUE XAPAKTEPUCTUKU
TEN/I0M30NALNOHHbIX MATEPUA/IOB U U3OENTNNA

MpunoxerHune A

MaTepuarsn, wusngesamne CpenHaa | TenJIonNpoBOOHOCTE TEIMJIOM30JIALM— TeMmnepatypa I'pynna
JI0T— OHHOTO MaTepMrajyla B KOHCTPYKLMM npuMenenusa, °C ropoYecTu
HOCTb nambna , Bt/ (M x °C) nnsa
B KOH-— "3
CTPpyK- |moBepxHOCTel c Temneparypoit, °C
unn,
xr /M3 20 u BBIIE 19 u HUxe
[IIMTE MMHEpPaJIOBaTHEE 120 0,045 + 0,00021 t |0,044 - 0,035|0T Mmuyc 180 mo |Heropioume
TNIPOWMBHEE m 450 mjg MaTos,
150 0,049 + 0,0002 t 0,048 - 0,037|Ha Tkauu, cerke,
m XOJICTE U3 CTEeK-—
JIOBOJIOKHA ;
no 700 - Ha
MeTaJlyInde CKOM
ceTke
[IIUTE TENJIOU30JIALN— 65 0,04 + 0,00029 £t |0,039 - 0,03 [Or muuyc 60 mo "
OHHEIE U3 MMHEPaJIbHOM m 400
BAaTH Ha CUHTETUUEC— 95 0,043 + 0,00022 t |0,042 - 0,031
KOM CBA3ylleM m
120 0,044 + 0,00021 t |0,043 - 0,032|0T Muuyc 180 mo
m 400
180 0,052 + 0,0002 t 0,051 - 0,038
m
TenJon30J9LUMOHHEE 60 0,034 + 0,0002 t 0,033 Or MmHyCc 57 mo Crnaboropoune
Mn3Oeaus 13 BCIEeHeH— m 125
HOTO BDTUJIEHIIOJINIPO—
NIMJIEHOBOTO KaydyKa
"Aspodiekc"
OIyUMIIVMHIOPE 1 50 0,04 + 0,00003 t |0,039 - 0,029|0T mmuyc 180 mo |Heropioume
LUMIIMHIPE MMHEepajo-— m 400
BaTHEE 80 0,044 + 0,00022 t |0,043 - 0,032
m
100 0,049 + 0,00021 t |0,048 - 0,036
m
150 0,05 + 0,0002 t 0,049 - 0,035
m
200 0,053 + 0,00019 t |(0,052 - 0,038
m
[IHYyp TEenjJoM30JISALUMOH— 200 0,056 + 0,00019 t |0,055 - 0,04 |OT mmuyc 180 mo |B ceTuaTex
HEIM M3 MMHEPAJIbHOM m 600 B BaBucmMoc- |Tpybkax mu3
BATH TV OT MaTepuaja |MeTajjaudec-—
ceTyaToM TPyOKM |KOM MIPOBO—
JIOKM UM HUTU
CTEKJISHHOM -
HeTopoYNe,
oCcTaJIbHEHE —
craboropodne
MaTE M3 CTEKJISHHOTO 50 0,04 + 0,0003 t 0,039 - 0,029|07r mmuyc 60 mo Heropoune
WTarnejJbHOT'O BOJIOKHA m 180
Ha CHMHTETUUYECKOM 70 0,042 + 0,00028 t |0,041 - 0,03
CBA3yKIEM m
MaTel ¥ BaTa uU3 70 0,033 + 0,00014 t |0,032 - 0,024|0T Mmmuyc 180 zmo "
CYHIEepTOHKOTO CTeK— m 400
JIAHHOT'O BOJIOKHa 6e3
CBA3YyKIETO
MaTel M BaTa u3 80 0,032 + 0,00019 t |0,031 - 0,024|0T mMuuyc 180 mo "
CYHIEepTOHKOTO OGas3ajib-— m 600
TOBOT'O BOJIOKHa 0e3
CBA3YyIETO
I[leCcoK NEepJIMTOBEIA, 110 0,052 + 0,00012 t |0,051 - 0,038|0T mMmuuyc 180 mo "




BCIIyYEHHEI, MEJIKUMA m 875
150 0,055 + 0,00012 0,054 - 0,04
m
225 0,058 + 0,00012 0,057 - 0,042
m
Tenjaon30JSLMOHHEE 30 0,033 + 0,00018 0,032 - 0,024|0r Muuyc 180 nmo [Topioune
U3Oeamus n3 IeHOINOJIM— m 70
cTupoJsa 50 0,036 + 0,00018 0,035 - 0,026
m
100 0,041 + 0,00018 0,04 - 0,03
m
TenJon30JI9LUMOHHEE 40 0,030 + 0,00015 0,029 - 0,024|0r mmuyc 180 mo "
MBOENUsa M3 [IeHONOJIM— m 130
ypeTaHa 50 0,032 + 0,00015 0,031 - 0,025
m
70 0,037 + 0,00015 0,036 - 0,027
m
Tenjgon30JaLuMOHHEEe
uznennsa m3 OyTanueH-—
AKPUIIOHUTPMIIA
"KarimMaHdJieKC
(K-flex)" mMapok:
EC 60 - 80 0,036 0,034 Or mmuyc 40 mo Crnaboropoune
ST 60 - 80 0,036 0,034 105
ECO 60 - 95 0,040 0,036 Or mmuyc 70 mo
130
Tenjon30JaUMOHHEE 50 0,035 + 0,00018 t 0,033 Or mmuyc 70 mo "
n3neamsa U3 [NeHONOJM— m 70
STUIIeHa

Ipumeuanus. 1. CpemnHsas TeMlepaTypa TeJIOUM30JIALUMOHHOTO CJIOS,
°C:

t = (¢t + 40)/2 - Ha OTKPHTOM BO34yXe B JIeTHee BpeMs, B

m w
IIOMeleHny, B KaHajax, TOHHEJIAX, TEeXHUYECKMX MNONNOJbIX, Ha
yepmakax M B [OoABajlax 3OaHuM;

t =t /2 - Ha OTKPHTOM BO3LyXe, BO3IOyxe B 3MMHee BpeMs, IIe

m w
t - TeMrepaTrypa Cpens BHYTPM M30JIMPYEMOTI'O obopynoBaHMUSA
w
(Tpybonporona) .

2. Bosbumee 3HauYeHue pacueTHOM TEeINJIONPOBOIHOCTHU
TeIJIOM3OJIALMOHHOTO MaTepuajla B KOHCTPYKUMM IJIs [NOBEPXHOCTEN C
TemrnepaTypoit 19 °C M HMXe OTHOCMTCA K TeMIepaType WU30JMpyeMolt
noeepxHocTM oT wMmMHyc 60 mo 19 °C, MeHbmee - K TeMmnepaType

muuyc 61 °C u Huxe.

MpunorxkeHue b

TOJILLMHA TEM/IOBOW M301ALMN

TEXHONNOTMYECKOIO OBOPYAOBAHMA U TPYBOMNPOBOAOB

TeppuTopmanbHbli paioH: EBponeickuit panoH PP

Tun NPOKNAAKM: Ha OTKPLITOM BO34yXe

Buna nsonaumm: matbl MMHepanosBaTHble npowmnsHblie M-100
TennonposoaHocTb: 0,04500 + 0,00021 t, Bt/(m x °C)

Tabnuua b6.1

HapyXHb1 TeMmnepaTypa M30JMUpyeMoii noBepxHocTu, °C

ouaMeTp
TPpyOEl, MM

5o| 75|100|125|150|175|2oo|225|25o|275|3oo|325|35o|375|4oo|425|45o|475|5oo|525|55o|575|600




1 1 1 1 1 1 1 1 1 I 1 | 1 | 1 I 1 1 I 1 1
TosmmMHa 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|161(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|161|168|176(182|188|195(201(208|214|220(226(232|238
273 69| 85| 99|113|124(134|145|150(155(164|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|16411711180|189(199(208(217(224|232|239|248|255(|263(|270(|277|283
530 74| 94(110(123[135]148|161|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|1721178|188|198(208(217(226(235|244|252|261|268(|276(284|292|301
820 77| 98(114|136|156(|162|167|1741180(191(201(211(221|230|240|248|257|265(|273(282(290(298(306
920 771 99(115(130(143|157|170|176]183|194|204(214(224(234(243|252]261|269|277]|286(|295|303(312
1020 771 99(115[130[144|158|1711178|185(196(206(216(227|236|246|255|264|272|281(297(314(314(316
Kpuso- 80]103)120(139(154|171|186(196(205|219]|232(245(258|271|281(293(306(318|330(344(356(367|379
JIMHEeVHas
MOBEPX—
HOCTB
AraMeTPpOM
Boree
1500 MM
n IJIOCKaA
TeppuTopuanbHblii paioH: EBponeickuit panoH PP
Tun NpPOKNagKuU: B NOMELLEHUN
Buna nsonaumnm: matbl MMHepanosBaTHble npowmnsHble M-100
TennonposoaHocTtb: 0,04500 + 0,00021 t, Bt/(m x °C)
Tabnuua 6.2
HapyXHbl1 TeMnepaTypa M30JMpyeMol nosepxHocTu, °C
oraMeTp
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
TosumHa n3ojngauum, MM
18
25
45
57 44161 73| 85| 90| 96(103|111|115(124(129|136|139|144(149|154|158|165(169|174|178|184(188
76 44161 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(164(173(181(189(197|205]|211|218|226|233|240(247(254(260
3717 5781 96(111]|123|135|146|152(157(161(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]1186|196|204(213(222(229(236|245|252|260|268|275|282
530 60|84(100(116(130(143|154|161|167|177]1187]1196|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 62186[103(119(132(146[159|167(174118411941203|213(223(232(240(249|258|267|274]1282]1290(|298
820 61187104 (120(134(148[161|168|175|186|197|210|217(227(236(245[253]262|270(278|287]1296|304
920 6287(105(122(135({150(163|171]178]189]1200]210|219(229(239(248(257(277|274]283]|292|301|309
1020 61]88[105(122(136(145[152]166(180(11911201|213|224(233(243(251(259(268|277|287|296|305|313
Kpueo- 64(931110(130(146|164|180(190(197|211|225(239(252|264|277(290(299|314|326(338|350|364|376
JIMHEeMHasa
oBepxX-—
HOCTB
AraMeTPpOM
Bosee
1500 MM
n IJIOCKaA

TeppuTopmanbHbIii panoH: EBponeiickunii paioH PP
Tun NPOKNAAKM: Ha OTKPLITOM BO34YyXe



Buna nsonaumnm: matbl N3 CTEKASHHOTO WITANeibHOro BonokHa M-35, 50
TennonposoaHocTtb: 0,04000 + 0,0003 t, Bt/(m x °C)

Tabnuua b.3

HapyxXHbI TeMIepaTypa M30JMUPYyEMOl NOBEPXHOCTM, °C
omaMeTp
TPYyObI, MM 50|60|70| 80| 90|100|110 120|130|140 150|160 170|180(190 200]210|220|230|240|250|260|270
TosmmyHa M30JALUMM, 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 566370 72| 79| 85| 87| 93| 96(102|108|115|121|124
133 576270 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
Kpmso- 76(87(97(103]111(119|129(136|146(153|159|168|175|183
JIMHeVHas
noBepx-—
HOCTB
IMiaMe TpOM
Bojiee
1500 MM
u mJjockKas

TeppuTopuanbHblii paioH: EBponeickuit panoH PP
Twun NPoKNaAKN: B MOMELLEHUN
Buna nsonaumm: matbl N3 CTEKASHHOTO WITANe/IbHOro BonokHa M-35, 50
TennonposoaHocTb: 0,04000 + 0,00030 t, Bt/(m x °C)

Tabnuua 6.4

HapyXHb1 TeMnepaTypa M30JMpyeMol nosepxHocTu, °C
oramMeTp
TPyObBI, MM 50|60|70|80| 90|100|110 120|130|140 150‘160 170(180(190 200‘210|220|230|240|250|260|270
ToymyHa M30JIAUUM, MM
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|11l6
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
Kpuso- 62(76188195(105(111)120(128(138|145|152(162|168|178
JIMHEVHAag




[IOBEPX-—
HOCTb
IMaMeTpOM
BoJee
1500 MM

M myockas

TeppuTopuanbHblii paioH: EBponeickuit panoH PP
TN NPOKNAAKKU: HA OTKPLITOM BO3AyXe
Buna nsonaumm: nantbl MMHEpPanoBaTHbIE HA CMHTETUYECKOM cBAasytowem M-75
TennonposoaHocTb: 0,04300 + 0,00022 t, Bt/(m x °C)

Tabnuua 6.5

HapyXHbI
omaMeTp
TPpyOEl, MM

TeMneparTypa M30JMPyeMoll noBepxHocTu, °C

50|75|100|125|150|175|200

225‘250‘275

300‘325

350

375

400

425‘450|475|500|525|550|575|600

ToymyMHa M30JIALUMU,

MM

1020

89
96
99
105
109
112
115
116
121

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
133
136
145
152
158
160
163
169

138
140
143
152
162
166
169
173
178

143
147
150
159
170
174
179
182
188

151
154
158
167
178
183
188
191
197

156
160
166
175
185
191
196
200
207

163
167
172
182
193
200
204
208
216

170
172
179
188
202
208
213
216
224

Kpuso-
JIMHEeVHAag
IOBEPX—
HOCTB
IOvaMe TPOM
BoJiee
1500 MM

M IJIOCKas

78

99

116

136

151

168

184

193

203

217

231

244

257

270

281

TeppuTopuanbHblii painoH: EBponeickuit panoH PP
Twun NpoKNaAKN: B MOMELLEHUN
Buna nsonaumm: nantbl MMHEpPanoBaTHbIE HA CMHTETUYECKOM cBAasytowem M-75
TennonposoaHocTb: 0,04300 + 0,00022 t, Bt/(m x °C)

Tabnuua 6.6
HapyXHb1 TeMnepaTypa M30JMpyeMol nosepxHocTu, °C
omaMeTp
TPyObBI, MM 50‘75‘100‘125‘150‘175‘200 225‘250‘275 300‘325 3501375400 425‘450‘475‘500‘525‘550‘575‘600
ToymyHa MU3OJIALUUM, MM

18

25

45

57

76

89

108 49|67 76| 88| 96(107|115|123|121|135|143(150|156(162|169

133 46|65 78| 90(101|112|119|125|131|138|145(151|157(163|170

159 48|67 80| 95(105|116|126(129|133|140|147(155|163(169|175

219 53|72 86100(111|121|131|135|140(149|157(165|171(180|187

273 54|76 90|103(115|127|138|144|149(157|165(174|183(191|200

325 55|76| 90|104(117|130|140|147|153|163|172|180|189(197|205




377
426
480
530
630
720
820
920
1020

55
57
58

78

81

93
95
96

108
109
112

120
122
126

132
134
138

143
146
151

150
152
157

156
158
165

165(174|183(192|202
169(178|187(197|212
175[185|195(204|213

210
214
222

Kpuso-
JIMHEeMHaa
IOBEPX-—
HOCTb
OViaMe TPOM
BoJiee
1500 MM

M IJIOCKas

62

90

108

127

143

16l

178

188

195

210(224)238|251 (264

277

TeppuTopmanbHbIi paoH: EBponeiickunii paiioH P®
Tun NPoKNagKu: Ha OTKPbITOM BO34yxXe

Bua nsonaummn: nAnTbl MMHEpanoBaTHblE HAa CUHTETUYECKOM cBA3ytowem M-125
TennonposogHocTtb: 0,04400 + 0,00021 t, Bt/(m x °C)

Tabnnua b.7

HapyXHBI
oMaMeTp
TPYOBE, MM

TeMnepaTypa M30JUPyeMOil MOBepxXHOCTH, °C

75‘100‘125‘150‘175‘200

225‘250‘275

350|375

300‘325

400

425‘450‘475‘500‘525‘550‘575‘600

ToJuyHa MBOJISAUWM, MM

72
74
74
75
75

132

137
153
140
141

168
172
175
177
180
182

Kpuso-
JIMHEeMHaa
IOBEPX-—
HOCTb
IMaMe TPpOM
boJiee
1500 MM

M IJIoCKas

79

152

202

TeppuTopmanbHbIi paoH: EBponeiickunii palioH P®
TUN NPOKNAZKK: B MOMELLEHNN
Bua M3onaumm: NAUTbl MMHEepanoBaTHbIe Ha CUHTETUYECKOM CBA3yloLeM M-125
TennonposoaHocTb: 0,04400 + 0,00021 t, Bt/(m x °C)

Tabnnua 6.8

HapyXHBI
oMaMeTp
TPYyOB, MM

TeMrnepaTypa M30JMpyeMoil noeepxHocTu, °C
50‘75’100’125’150’175’200 225’250’275 300’325 350(375(400 425’450’475’500’525’550’575’600
TosmyHa M30JALUMM, MM




1020

98
99
101
101
103
103

114
116
116
118
119
120

127
129
130
132
133
134

140
142
143
145
147
142

151
154
156
158
160
150

158
16l
164
165
168
164

164
168
171
172
175
177

174
178
181
183
186
188

184
188
191
194
197
198

193
198
200
207
207
209

202
207
210
214
216
220

211
216
220
223
226
230

219
224
229
233
236
239

Kpuso-
JIMHEeVHAag
IOBEPX—
HOCTB
IMaMeTpOM
BoJee
1500 MM

M IJIOCKas

108

127

144

16l

177

187

194

209

222

236

249

261

274

TeppuTopuanbHblii paioH: EBponeickuit panoH PP
TWN NPOKNAAKKU: Ha OTKPLITOM BO34yXe

Buna nsonaumnm: matbl N3 CynepTOHKOro CTEK/I0BOJIOKHA 6es cBA3youwero

TennonposoaHocTb: 0,03300 + 0,00010 t, Bt/(m x °C)

HapyXHb1 TeMmnepaTypa M30JMUpyeMoii noBepxHocTtu, °C
oramMeTp
TPyObBI, MM 50|60|70|80|90|100|110 120|130|14O 150|16O 170(180]190 200l210|220|230|240|250|260|27O
TosmmyMHa M3OJNALUMM, 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
Kpmso- 57|63(69(73|77| 82| 87| 91| 96|100|103|107(110|114|117|121(123|126]|126
JIMHEeVHAag
IOBEPX—
HOCTB
IOuaMe TPOM
BoJiee
1500 MM
M IJIOCKas

TeppuTopuanbHblii paioH: EBponeickuit panoH PP
Tun NPOKNaAKKU: B MOMELLEHUMU
Bug nsonaunm: maTbl U3 CynepTOHKOrO CTEK/IOBOJIOKHA 6e3 cBA3YIoLWEero
TennonposoaHocTb: 0,03300 + 0,00010 t, Bt/(m x °C)

Tabnuua 6.9



Tabnunua 6.10

HapyXHb1 TeMmnepaTypa M30JMUpyeMoii noBepxHocTtu, °C
oramMeTp
TPyOBI, MM 50|60|70|80|90|100|110 120|130|14O 150|16O 170(180|190 200l210|220|230|240|250|260|27O
TosmmyMHa M30JALUMM, 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
Kpmso- 45|54 (6266|172 75| 79| 84| 89| 93| 96|102|105(109|112|116(119|121|122
JIMHEeVHAag
IOBEPX—
HOCTB
IOuaMe TPOM
BoJiee
1500 MM
M IJIOCKas

TeppuTopUnanbHbli paioH: EBponeickuit panoH PP
TuN NPOKNAAKKU: Ha OTKPLITOM BO34yXe

Buna nsonaunm: uMAMHOPbl MMHEpPanoBaTHbIE HA CMHTETMYECKOM cBasytowem M-100

TennonposoaHocTb: 0,04900 + 0,00021 t, Bt/(m x °C)

Tabnuua 6.11

HapyXHbl1 TeMnepaTypa M30JMpyeMol nosepxHocTu, °C
oramMeTp
TPyObBI, MM 50‘60‘ 70‘ 80‘ 90‘100‘110 120‘130‘140 150‘160 170(180(190 200‘210‘220‘230‘240‘250‘260‘270
ToymyHa MU3OJIALUM, 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|161|164
325
377
426
480
530
630
720
820
920
1020
Kpmso- 87(98(107(113(121|128|138(144|153(159|164(173|178(185]|190(197|202|206(208
JIMHeVHada
noBepx-—
HOCTB
IOuaMe TPOM
BoJiee




1500 MM
¥V IJIOCKas

TeppuTopuanbHblii paioH: EBponeickuit panoH PP

Tun NPoKNaaKu: B NOMeLLEHUN
Bug nsonaumm: UMAMHAPbLI MMHEPanoBaTHbIE Ha CUHTETMYEeCKOM cBA3ytowem M-100

TennonposoaHocTb: 0,04900 + 0,00021 t, Bt/(m x °C)

Tabnuua 6.12

HapyxXHbI TeMIepaTypa M30JUPYyEMOl NOBEPXHOCTM, °C
omaMeTp
TPyObBI, MM 50‘60‘70‘ 80‘ 90‘100‘110 120‘130‘140 150‘160 170 180‘190 200]210‘220‘230‘240‘250‘260‘270
TosmmmHa M30JALUMM, 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 575877 79| 86| 88| 94(100|102(108|109|115{121|122(128|130(132|137(136
133 536172 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 6016977 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
Kpmso- 69184196|103(113|118(126|133(143|149(155|164(170(178(183]191|195|200|202
IMHeVHas
rnoBepx-—
HOCTB
IMaMeTpOM
Bosee
1500 MM
u mJjockKas

TeppuTopuanbHblii paioH: EBponeickuit panoH PP

TWN NPOKNAAKKU: Ha OTKPLITOM BO34yXe

Bug, n3onaumm: NoA0THO XONCTONPOLINBHOE, UrnonpobusHoe
TennonposoaHocTb: 0,04700 + 0,00023 t, Bt/(m x °C)

Tabnuua 6.13

HapyXHbI
omaMeTp
TPpyOEl, MM

TeMIepaTypa M30JUPYyEeMOl MOBEPXHOCTM, °C

75|100|125|150|175|200

225|250|275

300|325

350

3

75(400

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

ToJiyHa MIO0JISLUUMA,

MM

99

102
112

104
108
112
120

1111
1191
1191
1291

12)122
231130
26134
391|145

132
137
138
148

137
146
143
156

143(1
1491
1501
1611

51(153
541160
57|161
57(173

157|167
167|171
166|172
181189

173(174
175|180
179]183
1941201

182
186
188
208

185
193
193
212




630
720
820
920
1020

Kpuso- 85|108(126(147]|163|181(198|208|218(233(247|262(276(289|300|314

JIMHeVHada
oBepx-—
HOCTB
OViaMe TPOM
BoJiee
1500 MM

M IJI0CKas

327

340

353

369

382

TeppuTopmanbHbIi panoH: EBponeiickunii paioH PP

Tun NPOKNagKK: B NOMELLEHUM

Buza M301AUMKN: MONOTHO XOACTONPOLLMBHOE, UronpobneHoe
TennonposoaHocTtb: 0,04700 + 0,00023 t, Bt/(m x °C)

Tabnunua 6.14

HapyKHET TeMnepaTypa MU30JMPYEMOM [NOBEPXHOCTH,

°c

oMaMeTp

TPyOE, MM 50‘75‘100‘125‘150‘175‘200 35013751400

225‘250‘275

300‘325

425‘450‘475‘500‘525‘550‘575‘600

TosyMHa M30JAUMM, MM

96
93
99
109

101
103
105
117

108
114
128
126

117
126
124
131

127
132
142
142

130
140
136
149

134
148
141
157

140
151
147
162

148
156
155
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

Kpuso- 67(98|117|137(155|174|191{202|210]|225|240(255|269|283(296(310

JIMHEeMHaa
IOBEPX-—
HOCTBb
OViaMe TPOM
BoJiee
1500 MM

n IJIOCKasA

321

336

350

363

375

TeppuTopmanbHbIl paoH: EBponeiickunit paiioH PP
Tun NpPoKNagKu: Ha OTKPbITOM BO34yxXe

Buza M3onaumu: WHyp MnHepanosaTHbii M-200
TennonposogHocTb: 0,05600 + 0,00019 t, Bt/(m x °C)

Tabanuya b6.15

HapyKHEIT TeMnepaTypa M30JIMPYEMOM TOBEPXHOCTHU,

°c

oraMeTp

TPYOE, MM 75‘100‘125‘150‘175‘200 350(375(400

225‘250‘275

300‘325

425‘450‘475‘500‘525‘550‘575‘600

ToJuyHa MBOJISAUWM, MM

108
104
102
163

122
111
111
126

123
119
121
132

126
129
131
139

132
139
135
147

129
141
141
155

138
146
147
159

147
151
150
160

149
158
153
166

153
159
158
169

158
lel
163
173

158
165
165
177

159
170
168
183

167
170
172
188

170
172
176
192

168
174
178
196

173
178
181
200

174
182
184
202

176
187
188
205

175
189
190
209




76 82| 97[109(114|125|136(148|155(158|166(171|176|179|183|187[193|196(202]|206(208|211|217|221
89 78| 91]107|116|130|143(152|157(162|169(172|177(214|187|194|198|200(205|209(215|217(231|244
108 80| 97|111(119|131|143(151|159(164|170(173|180(185|191|196|203|207(212|216(222|226(231|234
133
159
219
273
325
377
426
480
530
630
720
820
920
1020

Kpmso- 971122(141|162(178(195(211|220|229(243|256(269|282(294|303(315|327|338(350|363(374|385(396
JIMHEeMHAag
IOBEpPX—
HOCTb
IMiaMe TpOM
BoJee
1500 MM

M IJIOCKAas

TeppuTopmanbHblii paioH: EBponeickuit panoH PP
Tun NPoKNagKu: B NOMeLLEHUM

Bua nsonauum: WHyp MmuHepanoBaTHbii M-200
TennonposoaHocTb: 0,05600 + 0,00019 t, Bt/(m x °C)

Tabnuua 6.16

HapyxHbl1 TeMnepaTypa M30JIMPYEMOM INOBEPXHOCTH, °cC
oramMeTp
TPYOBEl, MM 50‘75‘100‘125‘150‘175‘200

350

225‘250‘275

300‘325

375‘400

425‘450‘475‘500‘525‘550‘575‘600

ToynmyHa M30JIALUUM, MM

18 25]44| 60| 75| 90| 95(101|108(108|117(127|130(135]|140|141|143|150(154|153|158|160(162|161
25 29145| 64| 74| 84| 94(105|116(120|125(132|139(141|144|148|153|155(157|160(163|168(173|175
45 33|51 65| 76| 87| 98|109|115|122(129|133(137|142(148|150(154|158(162|165|167|171|175(177
57 33|54 77|123(100]109|117|126|135(141|143(149|153(157|162(168|174|177|182|186[189|192(196
76 41|62 79| 88(101]114|126|134|139(148|153(160|163(168|173(178|181(188(192|195(198|204({208
89 40|60 79| 91]106(120|130|137(144(151|155|160(196|172|179(183(186|191|195(202|204|218[230
108 42165 83| 94|108(121|130|140(146(153|157|165(170|176|182[189(193]1199|202(208|213|218|221

1020

Kpmso- 62|94 |117(141|159(177|194(204|214(228|242|255(268|281(291|303(315|326(338|351|363|374|385
JIMHEeVHAag
IOBEPX—
HOCTBb
IMiaMe TpOM
Bosee
1500 MM

M IJIOCKas

TeppuTopuanbHblii paioH: EBponeickuit panoH PP

Tun NPOKNaAKW: Ha OTKPbITOM BO34yXe

Bug nsonaumm: maTbl MMHepanoBaTHble NAOTHOCTbIO 80 Kr/m3
TennonposoaHocTtb: 0,03410 + 0,00030 t, Bt/(m x °C)

Tabnuua 6.17



HapyXHb1 TeMnepaTypa M30JMpyeMol nosepxHocTu, °C
oMamMeTp
TpyGH, MM 50|75|100|125|150|175|200 225|250|275 300‘325 350(375(400 425‘450|475|500|525|550|575|600
TosMHa MBOJIALMUM, 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| 77| 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|161|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 6079 96(112(126|140|153(163(173|185|198(212(226|239|251(262(275|288|301(313|326|338|349
530 6079 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 63183|100|123|145|153|162|172|182|196|210|224|238|251|265|278|291|304|316|330|343|356(369
920 63(84|1101(117[133|149|165(174(185|199|213(227|241|255|268(282(295|308|321(334|347|361|374
1020 64(841101(118[134|150|166(176(186|201|215(229|243|257|272(285|298|311|324(346|370|373|378
Kpuso- 67(891106(127(144|163|182(194(207|224|241(257(2741291|304(321(337|353|369(388[404|420|436
JIMHEeVHada
oBepx—
HOCTB
IMaMe TpoM
BoJiee
1500 MM
M mjockas
TeppuTopmanbHbIii panoH: EBponeiickunii paioH PP
Tun NPOKNaAKu: B nOMeleHnn
Bug nsonaumm: maTbl MMHepanoBaTHble NAoTHOCTbIO 80 Kr/m3
TennonposoaHocTtb: 0,03410 + 0,00030 t, Bt/(m x °C)
Tabnunua 6.18
HapyXHb1 TeMneparTypa M30JMpyeMoll noeepxHocTu, °C
oraMeTp
TPyOBI, MM 50‘75‘100‘125‘150‘175‘200 225‘250‘275 300‘325 350(375(400 425‘450‘475‘500‘525‘550‘575‘600
TosmMHa M3OJIALMUMA, 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]1250(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|161|174(186|199|212|225(238|249|262(274(286(298|310(321(334
426 49|70 87102117 |131(145|154|164|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|161(171(184(198(211(224(238(250(263(276(289[303[315(327(339(352
630 50(73| 90(108(123(139(154(164(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
Kpueo-— 54182(100|120(139(158|177|190(201(218]|235|252(269|285|302(318(332|351|367(383|399|418(433
JIMHEeVHada
noBepx—
HOCTB
OyaMe TpoM
BoJiee
1500 MM
M mjockas




TeppuTopuanbHblii paoH: EBponeickuit panoH PP
TN NPOKNAAKKU: HA OTKPLITOM BO3A4yXe
Bug nsonaumm: maTbl MMHepanoBaTHble NAOTHOCTbIO 100 Kr/m3
TennonposoaHocTb: 0,03600 + 0,00026 t, Bt/(m x °C)

Tabnuua 6.19

HapyxHbl1 TeMnepaTypa M30JIMUPYEMOM NOBEPXHOCTH, °cC
oramMeTp
TPYOBEl, MM 50‘75‘100‘125‘150‘175‘200 225‘250‘275 300‘325 350 375‘400 425‘450‘475‘500‘525‘550‘575‘600
TosmyMHa MB0JALUMM, 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|161(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|161(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 5774 88|101(113|124|135|143|152(161|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 62180 95(109|121(135|149(156|164(176|187|197(208|219(231|241(250|260(271|281(292|301|311
630 6382 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|209(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
Kpuso- 68]89|106(126|141(159|175(187|197|213|228|243(258|272(285]|299(313|328(342|358(372|386(400
JIMHEeMHAag
IOBEpPX—
HOCTBb
IMaMeTpOM
BoJee
1500 mm
M IJIOCKas

TeppuTopuanbHblii paioH: EBponeickuit panoH PP
Tun NPOKNAAKKU: B MOMELLEHUMU
Bua M3onaumMm: maTbl MMHeEpanoBaTHble NAOTHOCTbio 100 Kr/m3
TennonposoaHocTb: 0,03600 + 0,00026 t, Bt/(m x °C)

Tabnunua 6.20

HapyxHbl1 TeMnepaTypa M30JIMUPYEMOM NOBEPXHOCTH, °cC

oramMeTp

TPYOBEl, MM 50|75|100|125|150|175|200 225|250|275 300‘325 350(375(400 425‘450|475|500|525|550|575|600

TonmyHa M30JIALUUM, 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(164|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 5070 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|161|172|184(195|206(217|228(238|248|260(270|280(290|299(309
630 5073 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 931091124 |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
Kpuso- 55|82 99]118|135|153(171|182|191|207(222|237|252|267(282|296|308(325(339|353|367|384(398
JIMHEeMHasa
oBEepxX-—
HOCTB
AaMeTPpOM
Boree
1500 MM
n IJIOCKaA
TeppuTopmanbHbIii panoH: EBponeiickunii paioH PP
Tun NPOKAaLKKU: HA OTKPbLITOM BO34yXe
Bug nsonaumm: maTbl MMHEpPanoBaTHbIE MNAOTHOCTbIO 55 Kr/m3
TennonposoaHocTtb: 0,03400 + 0,00028 t, Bt/(m x °C)
Tabnunua b6.21
HapyXHbl1 TeMnepaTypa M30JMpyeMol nosepxHocTu, °C
oraMeTp

TPyOE, MM 50‘75‘100‘125‘150‘175‘200 35013751400

225‘250‘275

300‘325

425‘450‘475‘500‘525‘550‘575‘600

TommuyrHa M30JAUMM, MM

Tabnunua 6.22

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
3717 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 931071120 |135(149|157|165|178(190|202|214|226(238|249|259|271(283[294|305|316
630 6179 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|1851197|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 6282 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
Kpuso- 66(87|1104(124(140|158|176(187(199|215|231(247(263|278|291(306(322|337|352(370(385]400
JIMHEeMHasa
IoBepx-—
HOCTB
oraMeTPpOM
Bosee
1500 MM
n IJIOCKaA
TeppuTopmanbHbIii panoH: EBponeiickunii paioH PP
Tun NPOKNagKKU: B NOMELLEHUN
Bua M301AUMMU: MaTbl MMHEPANOBaTHbIE MAOTHOCTLIO 55 Kr/m3
TennonposogHocTtb: 0,03400 + 0,00028 t, Bt/(m x °C)
HapyxHB TeMnepaTypa M30JMpyeMolt nosepxHocTu, °C
ouaMeTp

TPyOE, MM 50‘75‘100‘125‘150‘175‘200 35013751400

225‘250‘275

300‘325

425‘450‘475‘500‘525‘550‘575‘600

TosuyMHa M30JAUMM, MM




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 49169 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 88104 (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
Kpmeo- 53|80 97|117(134|153|171|184|193(209|226(242|257(273|289|304|317|334(350|365(380|397
JIMHEeVHAag
IOBEpPX—
HOCTb
IuaMe TPOoM
boJiee
1500 MM

" TJIOCKasd

TeppuTopmanbHblii paioH: EBponeickuit panoH PP
TWN NPOKNAAKKU: Ha OTKPLITOM BO3AYXe
Bua M3onaumu: UMAMHAPbI MMHEPaNoBaTHbIe NAOTHOCTbIO 80 Kr/m3
TennonposoaHocTb: 0,03500 + 0,00023 t, Bt/(m x °C)

Tabnuua 6.23

HapyXHBI
oramMeTp
TPyOEl, MM

TeMnepaTypa M30JMPYEMOM 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

TosnmyHa M30JIALUM,

MM

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

142
147
152

117
128
138
145
149
152
159

122
134
145
150

159
165

127
141
149
154
162
166
171

133
146
157
161l
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

203

155
172
184
204
198
201
209

Kpuso-
JIMHEeMHAag
noBepx-—
HOCTb
IMaMeTpOM
BoJee
1500 mm

1 IJIOCKasA

65

85

100

119

133

149

164

174

184

198

211

225

238

251

262

275

288

300

313

328

340

353

365

TeppuTopmnanbHblii paoH: EBponeickuit panoH PP
Tun NPOKNAAKU: B MOMELLEHUMU
Bua M3onaumu: UMAMHAPbI MMHEPANoBaTHble NAOTHOCTbIO 80 Kr/m3
TennonposoaHocTb: 0,03500 + 0,00023 t, Bt/(m x °C)

Tabnuua 6.24

HapyxHbI

TeMnepaTypa M30JIUPYEMOM NOBEPXHOCTH,

°C



oraMeTp

TPyOsI, MM 50|75|100|125|150|175|200|225|250‘275‘300‘325‘350‘375‘400‘425‘450|475|500|525|550|575|600

ToymMHa M30JIALUMU,

MM

1020

86

100
102
103
112
114

98| 96(100|106
101)107|113(118

111)118|126(132
115|122(130(135
1191125(131(137
121)1128|136(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
16l
162
169

130
146
155
159
168
169
168

136
151
161l
166
172
176
183

140
157
167
171
180
183
190

145
161l
171
177
185
189
196

150
168
176
184
192
194
203

154
173
182
189
197
200
209

Kpmso- 53
JIMHeVHada
oBepx-—
HOCTB
OviaMe TPOM
BoJiee
1500 MM

M IJIOCKas

78

94

111

127

144

159

170

178

1921206(219(233

246

259

272

283

298

310

323

335

350

363

TeppuTopmanbHbIii panoH: EBponeiickunii paioH PP
TuN NPOKNaAKK: Ha OTKPLITOM BO3ayXe

Bug, nsonaumn: UMAMHAPbLI MMHEPanoBaTHble NIOTHOCTbIO 40 Kr/m3
TennonposoaHocTb: 0,03100 + 0,00033 t, Bt/(m x °C)

Tabnunua b6.25

HapyXHbI

TeMnepaTypa M30JIMPYEMOM NOBEPXHOCTM,

°C

oraMeTp

TPyOE, MM 50‘75‘100‘125‘150‘175‘200

225‘250‘275

350

300‘325

375

400

425‘450‘475‘500‘525‘550‘575‘600

TonumHa M30JIAUUM,

MM

1020

94
102
110
114
115
124
126

103
113
122
124
128
131
134

126|135|145(157
1371145|158(168
1441156(168(179
148]158|169(214
150|160(173(184
151|163|176(188
154(166|179(192

170

190
194
197
200
205

217

243
245
251
251
256

228
247
256
257

263
268

Kpuso- 63
JIMHeVHada
oBepx-—
HOCTB
OViaMe TPOM
BoJiee
1500 MM

M IJI0CKas

85

103

125

142

162

181

195

209

227(2451263|281

299

314

332

349

367

384

TeppuTopmanbHbIii panoH: EBponeiickunii paioH PP



Tun NPoOKNaAKKU: B MOMeLLEHUU
Bug n3onaumm: UMAUHAPbI CTEKNOBOAOKHUCTbIE NAOTHOCTbIO 40 Kr/m3
TennonposoaHocTb: 0,03100 + 0,00033 t, Bt/(m x °C)

Tabnuua 6.26

HapyxHblt
omaMeTp
TPyOEl, MM

TeMneparypa M30JMPYyeMOil NoBepxHoCTM, °C

50‘75‘100‘125‘150‘175‘200

225‘250‘275

350

300‘325

375‘400

425‘450‘475‘500‘525‘550‘575‘600

ToynmyHa M30JIALUUM, MM

1020

90
101
108
112
115
120
126

114
113
120
122
128
129
133

115|137|136(146|158(1711180(191|204(217|232
122(137|149(162|172(184]196(210|221(238|251
129]1126|151(167|181]192(204|218|229(245|258
130)146|159(173|186(199(210|218|232|246(261
129]1150(162(176|187|200(213|228|240(254|265
140)1152|164(175|186(199(212|224|236(250|264
1421153|165(178|192|205(215(|229|242(242|269

Kpuso-
JIMHEVHAag
IOBEPX—
HOCTB
IMaMeTpOM
BoJee
1500 MM
M IJIOCKas

52

79

97

118

137

158

178

192

2031222(240)|258(276|294(312|330(345|365|382

TeppuTopuanbHbli paioH: EBponeickuit panoH PP
Tun NpoKNagKu: B NOMeLLeHUU
Bua Msonaumnu: TennonsonaumMoHHbIe N3enns n3 BCNeHeHHOro Kaydyka
TennonposoaHocTb: 0,03500 + 0,00018 t, Bt/(m x °C)

Tabnuua 6.27

HapyxXHbI
omaMeTp
TPpyOEl, MM

TeMIepaTypa M30JMUPYyEMOl NOBEPXHOCTM, °C

el

120|l30|140

170(180]190

150|160

200|210|220|230|240|250|260|27O

TosmmyMHa M30JALUMM, 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
Kpmso- 44|53|61|65|71| 74| 79




IMaMe TpOM
BoJee
1500 MM

JIMHEeVHAag
IOBEPX—
HOCTBb
M IJIOCKas

TeppuTopuanbHbli paioH: EBponeickuit panoH PP

TWN NPOKNaAKK: Ha OTKPLITOM BO3ayXe

Bua M3onaumnu: TennonsonaLMoHHbIe N3Aenns U3 BCNeHEeHHOro Kayyyka
C 3alLUTHBIM CNOEM

TennonposoaHocTb: 0,03500 + 0,00018 t, Bt/(m x °C)

Tabnunua 6.28

HapyXHbI TeMIepaTypa M30JUPYyEeMOl MOBEpXHOCTM, °C
oraMeTp
TPyOBI, MM 50|60|70|80|90|100|110 120|130|14O 150|16O 170|180(190 200|210|220|230|240|250|260|27O

TosmmyMHa M30JALUMM, MM

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 52158636771 75| 78
1020 52158636871 75| 79

Kpuso- 56|62(68(72|76| 81| 87
JIMHEVHAag
IOBEPX—
HOCTB
OviaMe TPOM
BoJiee
1500 MM

M IJIOCKas

TONLLMHA U30NALUMM ABYXTPYEHbIX TEN/IOBbIX CETEM
MPU HAASEMHOW MPOKNALKE HA OTKPbITOM BO3/IYXE,
B MOMELLEHMAX U NOABANAX 30AHWU

TeppuTopmanbHbIi panoH: EBponeiickunii paiioH PP

TUN NPOKNAAKW: Haj3eMHas

Bua M30nauMm: MaTbl MMHEpanoBaTHble NpowwunsHbie M-100
TennonposoaHocTb: 0,05500 Bt/(m x °C)

MpunoxeHue B

Tabnuua B.1



HapyXHEB1 TPYBOIIPOBOL
ovaMeTp
TpyOonpo— |nonanumi|ofpaTHLD | IoLOanWLMM | OOpaTHEI | IOOAKUMM | 0OpaTHBIM
BOIa, MM
CpermHeromoeas TeMmIepaTypa TemjloHocuTens, °C
65 50 90 50 110 50
TosmuyHa MI30JIAUUM, 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
TeppuTopmanbHbIii panoH: EBponeiickunii paioH PP
Tun NPOKNagKK: B NOMELLEHMAX U NOABAMAX 34aHUI
Bua nsonaummn: matbl MMHepanoBaTHble npowmsHble M-100
TennonposoaHocTtb: 0,05500 Bt/(m x °C)
HapyxHE TPYEOIIPOBO[
oraMeTp
Tpybonpo- |nonawoumni | o6paTHBIM | IoJammy | oOpaTHEIM | Tonanoumi [ 06pa THEIM
BOIa, MM
CpenHeromoBasd TeMmIepaTypa TerjioHocuTesnsd, - C
65 50 90 50 110 50
TosmuyHa M30JIAUUM, 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

Tabnnua B.2



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
TeppuTopuanbHblii painoH: EBponeickuit panoH PP
Twun Npoknaaku: Haa3emHasn
Bua nsonauum: matbl U3 CTEKNIAHHOTO WTanenbHoro BosokHa M-35, 50
TennonposoaHocTtb: 0,05400 Bt/(m x °C)
HapyXHEBl1 TPYBOIIPOBOL
ovaMeTp
TpyOOonpo— |nonanumi|obpaTHLDM | IoOanWmM | OOpaTHEI | IOOAKUMY | 0OOpaTHEIM
BOIa, MM
CpermHeromoeas TeMmIepaTypa TemjloHocuTens, °C
65 50 90 50 110 50
TosuyHa MI30JIAUUM, 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
1020
1440

TeppuTopmanbHbIii panoH: EBponeiickunii paioH PP
Tun NPOKNagKW: B NOMELLEHMAX U NOABANAX 34aHUI
Bua nsonaummn: matbl U3 CTEKNAHHOIO WTanenbHOro BoaokHa M-35, 50
TennonposoaHocTtb: 0,05400 Bt/(m x °C)

Tabnunua B.3

Tabnunua B.4



HapyXHEB1 TPYBOIIPOBOL
IaMeTp
TpyOonpo— |nonanumi|ofpaTHLD | IoLOanWLMM | OOpaTHEI | IOOAKUMM | 0OpaTHBIM
BOOa, MM
CpermHeromoeas TeMmIepaTypa TemjloHocuTens, °C
65 50 90 50 110 50
TosmuyHa MI30JIAUUM, 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

TeppuTopmanbHbIii panoH: EBponeiickunii paioH PP
Tun NpoKnagKu: Hag3emHas
Buza M30naUMKN: NANTbI MMHEPAIOBATHbIE HA CUHTETUYECKOM CBA3YIOLLEM

M-75

TennonposoaHocTb: 0,05700 Bt/(m x °C)

HapyXHEB1 TPYBOIIPOBOL
ovaMeTp
Tpybonpo- |nomawumni | o6paTHBIM | IoJammy | oOpaTHEIM | monanowmi [ 06pa THEIM
BOHA, MM
CpemHeromoBasa TeMlIepaTypa TelioHocuTess, °C
65 50 90 50 110 50
TosmuyHa MU30JIAUUM, MM
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

Tabnunua B.5



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
TeppuTopmanbHbIii panoH: EBponeiickunii paioH PP
Tun NPOKNagKK: B NOMELLEHMAX U NOABAMAX 34aHUI
Bua nsonaummn: NANTbl MMHEPaANoBaTHbIE HA CUHTETUYECKOM CBA3YIOLLEM
M-75
TennonposoaHocTtb: 0,05700 Bt/(m x °C)
HapyXHEB1 TPYBOIIPOBOL
ovaMeTp
Tpybonpo- |nomawumni | o6paTHBIM | IoJalmmy | oOpaTHEIM | monanwmi [ o6pa THEIM
BOIa, MM
CpenHeromoBasd TemIepaTypa TerjioHocuTesnsd, - C
65 50 90 50 110 50
TosmuyHa MU30JIAUUM, 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

TeppuTopmanbHbIi paoH: EBponeiickunit paiioH PP
TUN NPOKNAAKW: Haj3eMHas
Bug nsonaumm: Ten1omn30NALMOHHbIE U3L,e/MA U3 BCMEHEHHOTO KaydyKa
C 3aWMUTHbIM C/IOEM
TennonposogHocTtb: 0,04000 Bt/(m x °C)

Tabnnua B.6



HapyXHEB TPYBOIIPOBOJI
oyaMeTp
TpyOOonpo— |nonanumi|ofpaTHLD | IoLOanWLMM | OOpaTHEI | IOOAKUMM | 0OpaTHEIM
BOHA, MM
CpemHeromoBasa TeMIoepaTypa TeljioHocuTrens, °C
65 50 90 50 110 50
TosmuyHa MI30JIAUUM, 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

TeppuTopmanbHbIi panoH: EBponeiickunii paioH PP
TuN NPOKNAAKU: B MOMELLEHMAX M NOABAMAX 34aHUIA
Bug nsonaumm: Ten1omn3onsLMoHHbIE U34,e/MA U3 BCEHEHHOTO KaydyKa
TennonposoaHocTb: 0,04000 Bt/(m x °C)

HapyXHEBI1 TPYBOIIPOBOL
IaMeTp
Tpybonpo- |nomawumni | o6paTHBIM | IoJammy | oOpaTHEIM | monanowmi [ oOpa THEIM
BOIA, MM
CpermHeromopas TeMmIepaTypa TemjloHocuTesnsd, °C
65 50 90 50 110 50
TosmuyHa MI30JIAUUM, MM

25

45

57 29 29

76 32 32

89 34 34

108 39 39

133 38 38

Tabnunua B.7

Tabnnua B.8



159
219
273
325
377
426
480
530
630
720
820
920
1020
1440

40
44
46
47
47
49
49
50
50
52
51
52
53
69

40
44
46
47
47
49
49
50
50
52
51
52
53
69

TeppuTopuanbHblii paioH: EBponeickuit panoH PP
Tun NPOKNaAKKU: Hafa3eMHan
Bug nsonaumm: nonnmepbeToH ¢ 3aWUTHBIM CI0EM
TennonposoaHocTb: 0,06000 Bt/(m x °C)

HapyXHbBM TPYBOIIPOBOL
ouaMeTp
TpyOonpo—- |nomarommii | oOpaTHE | Honalmml | oBpaTHEIM | ToOalumi [ oOpaTHBI
BOIa, MM
CpemHeromoBasa TeMIepaTypa TelJjioHocuTensa, °C
65 50 90 50 110 50
TouMHa M30JIAUUM, 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

Tabnunua B.9



TONLWMHA N30158UMN ABYXTPYEHbIX TEN/IOBbLIX CETEN
NPY NOA3EMHOW MPOK/IAOKE
B HEMPOXOAHbIX KAHANNAX U BECKAHAJIbHO

TeppuTopmanbHbIi paoH: EBponeiickunii paioH PP

TuUn NPOKNAAKKU: NoA3EMHas B HEMPOXOAHbIX KaHanax
Bua nsonaummn: matbl MMHepanoBaTHble npowmsHble M-100
TennonposogHocTtb: 0,05500 Bt/(m x °C)

HapyxHE TPYEOIIPOBO[
IouaMeTp
TpyOOonpo— |nonanummi | oBpaTHLM | Tofalmml | o0paTHEM | ToJanumy | oB0paTHEIM
BOIa, MM
CpenHeromoBas TeMneparypa TemyoHocuresns, °C
65 50 90 50 110 50
TomumHa M30JIALUUM, 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
TeppuTopmanbHblii paioH: EBponeickuit panoH PP
Tun NPOKNagKu: nog3emMHana B HEMNPOXO4HbIX KaHa1ax
Bua n3onaummn: matbl U3 CTEKNIAHHOIO WTanesbHOro sonokHa M-35, 50
TennonposoaHocTb: 0,05400 Bt/(m x °C)
HapyXHbBM TPYBOIIPOBOL
oaMeTp
TpyOonpo—- |nomarommii | oOpaTHE | Honalmml | oBpaTHEIM | ToOalumi [ oOpaTHBI
BOIa, MM
CpemHeromoBasa TeMIoepaTypa TeljioHocuTensa, °C

Mpunoxenue I

Tabanua .1

Tabnuua .2



65 50 90 50 110 50
TouMHa M30JIAUUM, 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
TeppuTopmnanbHbIi paioH: EBponeickuit panoH PP
Tun NpoKknagaKkn: Nnoa3eMHasa B HEMPOXOAHbIX KaHanax
Bua nsonaummn: NANTbl MMHEPaNoBaTHbIE HA CUHTETUYECKOM CBA3YIOLLLEM
M-75
TennonposoaHocTb: 0,05700 Bt/(m x °C)
HapyXHEBI TPYBOIIPOBOL
ouaMeTp
TpyOonpo— |nomanumi|obpaTHLD | IoOanWLmMM | OOpaTHEI | IOOAKUMM | OOpaTHEIM
BOIa, MM
CpernHeromoeas TeMmIepaTypa TemjioHocuTensd, °C
65 50 90 50 110 50
TosmuyHa MI30JIAUUM, 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

Tabnuua .3



630
720
820
920
1020
1440

TeppuTopuanbHbli paioH: EBponeickuit panoH PP
Tun NPOKNaAKKU: NoA3eMHas B HEMPOXOAHbIX KaHanax
Bug nsonaumm: nanTbl MMHEPAIOBATHbIE HA CUHTETUYECKOM CBA3YIOLLLEM

M-125

TennonposoaHocTtb: 0,05400 Bt/(m x °C)

HapyXHEM
ouaMeTp

Tpybonpo-—
BOIa, MM

TPYEOIIPOBO[

o ganmun

oBpaTHEIM

o Janmum

o6paTHEIN

1o Janmmm

o6paTHEIM

CpegHeromoBas TeMIepaTypa TENJIOHOCUTEN,

°c

65

50

90

50

110

50

TosmuyHa M30J19UUM,

MM

25
45
57
76
89
108
133
159
219
273
325
377
426
480
530
630
720
820
920
1020
1440

86
88
87
89
86
90

86
88
87
89
86
90

93
96
96
97
95
96

93
96
96
97
95
96

98
102
103
105
103

97

98
102
103
105
103

97

TeppuTopmanbHbIii panoH: EBponeiickunii paioH PP
Tun NpoKNafKu: noasemHas 6eckaHaibHan ¢ KOHTPOJIEM BIAXKHOCTU
Buza M3onaummn: NeHoNoIMypeTaH B }KECTKOW NOAM3TUNEHOBOW 060/104Ke
TennonposoaHocTtb: 0,03300 Bt/(m x °C)

HapyXHE
ovaMeTp
Tpybonpo-—

TPYEOIIPOBO[

rnojammmy | oOpaTHEIM | momanoumi [ oOpaTHHM | Tonalumi | o6pa THEIM

Tabnuua .4

Tabnunua .5



BOMA, MM ] | ] ] ]
CpemHeromoBasa TeMIlepaTypa TelioHocuTess, °C
65 50 90 50 110 50
TosmuyHa MU30JIAUUM, MM
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 6l 6l 65 65
720 6l 6l 65 65
820 62 62 68 68
920 65 65 70 70
1020
1440

TeppuTopmanbHbIl paoH: EBponeiickunit paiioH PP
Tun NpoKnaaku: noasemHas 6eckaHanbHan

Bua nsonauumn: nerknit neHobeToH
TennonposogHocTtb: 0,05000 Bt/(m x °C)

Tabnuua l.6
HapyxHE TPYEOIIPOBO[
IouaMeTp
TpyOonpo— |nonanummi | oBpaTHLM | Iofalmml | o0paTHEM | ToJanumy | oB6paTHEIM

BOIa, MM
CpemHeromoBasa TeMIepaTypa TeljioHocuTensa, °C

65 50 90 50 110 50

TomumHa M30JIAUUM, 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
TeppuTopmanbHbIii panoH: EBponeiickunii paioH PP
Tuvn npoknagku: noasemHan beckaHanbHan
Bua visonauuu: nonnmepbeToH
TennonposoaHocTb: 0,06000 Bt/(m x °C)
HapyxHE TPYEOIIPOBO[
ovaMeTp
Tpybonpo- |nomawumni | o6paTHBIM | IoJamm | oOpaTHEIM | monanowmi [ o6pa THEIM
BOIa, MM
CpemHeromoBasa TeMIepaTypa TelloHocuTess, °C
65 50 90 50 110 50
TosmuyHa MU30JIAUUM, 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

Tabnunua .7




