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Npeaucnosue

Lenu v npuHumne! ctakgaptusayuv B Poccuickon Pefiepaumn yctanosneHbl deaepanbHblM 3aKOHOM
or 27 pekabps 2002 r. Ne 184-03 «O TexHM4YeCKOM perynupoBaHun», a npaswna paspabotkm -~
noctaHosneHuem [pasutennctea Poccuiickoil depgepauun o1 19 Hosbpsa 2008 r. Ne 858 «O nopsigke
pa3paboTku v YTBEDXAEHNA CBOAOB NPaBusin.

CBegieHHst 0 CBOAE Npasus

1 UCNONHUTEND — MocKoBCKMIA FoCYAapCTBEHHBIN CTPOUTENbHBIA yHBepeuteT (MICY) u rpynna
cneunanucTos

2 BHECEH TexHu4eckum KomnMTeTOM MO CTaHaapTulaumm TK 465 «CtpoutenscTeon»

3 NOArOTOBNEH «k yreepwaeHwio [enaptameHTOM  apxuTekTypbl, CTpoutenscTsa i
rpafoCcTPOUTENLHOM NONUTUKU

4 YTBEPXOEH npukasom MuHMCTEpCTBA pervoHanbHoro pa3suts Poccwitckon ®epepauum
(MwuHpervon Poccun) ot 27 gekabpsa 2011 r. Ne 608 w BeeaeH B peiicteme ¢ 01 ansapa 2013 .

5 SAPETICTPUPOBAH ®defiepancHbiM areHTCTBOM 10 TEXHUYECKOMY PErynupoBaHuio v MeTponorum
(Pocctanaapt). MNepecmotp CM 61.13330.2010 «CHuMN 41-03-2003 Tennosas usonauus obopynoesanna v

TpybonposogoB»

Unpopmayus 06 usMeHenussx K HacmosweMy ceody npasun nybruKyemecs 8 exez2o0Ho u3dasaemMom
uHgbopMayuoHHOM ykazamene «HayuoHanbHble cmanOapmbi», @ meKkcm u3MeHeHull u nonpaeok — @
eXeMeCAYHO U30aeaeMbiX UHbOPMAUUOHHLIX yKasamensx «HayuoWansHele cmaHOapmel». B cnyvae
nepecmompa (3aMeHbl) UTU omMeHsl HacmosAwezo ceoda npasun coomgemcmeayioluee yeedomnerue bydem
OnMybnuUKoB8aHO &8 EXEMECAYHO U30asaeMOM UHGOPMAaUUOHHOM ykazamefnie «HauutoHanbHbie cmaHoapmoi».
Coomeemcmeywowas UHGOpMayUsi, yeeOOMNeHUE U MEKCMbl PasMeLyaromces. make 8 UHhOPMaUUOHHOU
cucmeme 0bwezo MNonL308aHUs — Ha oghuyuansHoMm calime paspabomyuka (MunpeauoH Poccuu) e cemu
Wrmepuem

© Munperuon Poccum, 2011

Hacronwuiz HOPMaTUBHLIA AOKYMEHT He MOXET ObiTb NOMHOCTBLIO WNM YACTUYHO BOCNPOM3BEAESH, TUpaXvposaH W
pacnpocTpaHeH B KadecTse oUUKANLHOMO M3ganus Ha Tepputopum Poccuiickoli deaepauun 6e3 paspewerus Munpernona
Poccuu
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BBeaenne

HacTosuuit cBOJ NpaBHi pa3paboTaH C YIETOM COBPEMEHHBIX
TeHJICHIMH B IPOCKTHPOBAHUH IIPOMBIIIEHHON TEIIOBOM H30IALMH
U PEKOMEHJAIHMH MEXIYHapOJHBIX OpraHU3aluii 110 CTaHAapTU3ALHH
¥ HOPMHPOBAHMIO.

HopMaTuBHBI ~ JOKYMEHT  COAEPXKHUT  TpeOOBaHHA K
TEIUIOH30NIAIIHOHHBIM MaTepHalaM, H3JETHAM H KOHCTPYKLIHAM,
ApaBWia NPOSKTHPOBAHHS TEINIOBOM M30JALMH, HOPMB! IIOTHOCTH
TEIJIOBOTO MOTOKA C M30JMPYEMBIX IOBEpPXHOCTEH 000pyIOBaHUS M
TpyOOIPOBONOB  C  IIONOXHUTENBHBIMM M OTPHUATEIBHBIMH
TeMIepaTypaMy [pH HX PACIOJIOKEHHM Ha OTKPHITOM BO3JyXeE, B
NOMEUICHAH, HEUPOXOAHBIX KaHalaX M 1Npd OeckaHalbHOH
npokiagke. B nokymeHTe HNpHMBENEHBI METOAB! pacyeTa TOJNIIHHBI
TEIUIOBOM H30MAIMU 000pyHOBaHMS B TPYOOIPOBOJOB, pacyeTHHIE
XapaKTEpUCTHKHA  TEIUIOM3ONAIMOHHBIX  MAaTEpHalioB,  IIpaBHNa
ompeneneHus o6beMa W TONIMHB! YIJIOTHSIOMMUXCS BOJOKHHUCTBIX
TEIIOH30JIIIIHOHHBIX MAaTEPUAIOB B 3aBHCUMOCTH OT Ko3dHIueHTa
YIUIOTHEHHA.

AxTyanuzanus BBIIOJIHEHA aBTOPCKMM KOJUIEKTUBOM B COCTaBE:
KaH1. TexH. Hayk b.M. [lloiixem (pyxoBoauTenb paboOTHI), A-p TEXH.
Hayk b M. Pymsanyes (MI'CY), B.H. Axynuues (CIIKb AO «Pupma
«3Jueprozamuray), B.H Kpyweronuykuii (OAO «ArtoMsHEpro-
POEKT?).

B pabore npunnmann yyactue: 4. 1. Kopomxoe, H.b. Hosuxos
(OAO «BHUIIMsnepronpom»), xann. 1exH. Hayk B.HY. Kawunckuil
(000 «ITPEOITPUATHUE «Tennocers-Cepsucy), C.JI. Kay (OAO
«BHUIIWnedtoY), P.IL.  Bunozpadosa (OAO «Temnoanexrpo-
npoekt»), £.A. Hukumuna (OAO «ATOM3HEPronpoexTs).
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CBOA ITIPABHILIT

TEILUIOBAS M30JIIIMSA OBOPYJIOBAHMSI Y TPYBOIIPOBOJAOB

Designing of thermal insulation of equipment and pipe lines

Jara Beeaenus 2013-01-901

1 Ob6sacTs NpuMeHeHHs

Hacrosmu# cBox npaBun cienyer cobmonaTb INPH IPOEKTHPOBAHMM TEILIOBON
M30IALMM HApPYXKHOX IOBEpXHOCTH 00OpynOBaHHsA, TpYOOIpPOBOXOB, Ta30XOJ0B H
BO3JYXOBOJOB, DACHIOJIOXCHHBIX B 3[aHAAX, COOPYXKEHHMAX M Ha OTKPBITOM BO3JyXe C
TeMIepaTypoil cogepXamuxcs B HAX Bemects oT Munyc 180 mo 600 °C, B ToM wmcne
TpYOOIPOROIOB TEMIOBBIX CETEH IIPH BCEX COCO0aX MPOKIIAKH.

Hacrosiye HOpMBI HE pacIpOCTPaHSIOTCS Ha NPOEKTHPOBAHWE TEINOBOH H30JIALMH
o6opynoBaHus #@ TPyOONpPOBOJOB, CONEPXANIMX M TPAHCIIOPTHPYIOMHKX B3PHIBYATHIC
BELIECTBA, M30TEPMUYECKHX XPAHWIMI] CXWXKEHHBIX Ia30B, 3[4aHUM M NOMEIMeEHuH s
MPOH3BONICTBA H XPAHEHHA B3PHIBYATRIX BEIECTB, aTOMHBIX CTAHIMH H YCTaHOBOK.

2 HopMaTHBHBIE CCLLIKH

Hi)pMaTHBHBIC JOKYMEHTBI, Ha KOTOPBIC B TEKCTE HACTOSIIECIO CBOJA NPaBHUII HMEIOTCA
CCBINKH, TIPUBELCHBI B IIPUTIOKEHHH A.

MIpemMedadde — [Ipy nNONL30BAHAM HACTOALIMM CBOJOM NpaBUN IENecooGpasHO NMPOBEPHUTS
LeiCTBUE CCHUIOYHBIX CTAHAAPTOB U KiaccuPUKaTOpos B MHPOPMANIMOHHOM cucTeMe 0611Lero noib30BaHuA — Ha
obuLMaibHOM caliTe HalMOHaNBHBIX opraHoB Poccuiickolf @enepauuy no craniapTusaumuy B cetv MHTepHer
WIM [0 CXEerofHO H3JaBaeMoMy UH(GOPMAIMOHHOMY YKasaTenro «HaiMoHambHbIE CTaHOApTHDY, KOTOPHIH
OnyGJIUKOBaH 110 COCTOAHMIO Ha | AHBaps TeKyIero roja, U no COOTBETCTRYIOUMM eXEeMECAIHO H3LaBaEMBIM
UHGOPMALIMOKHBIM YKa3aTeiaM, OMyGMMKOBaHHBIM B TeKyileM roay. Eciad ccbuiouHblf HOKYMEHT 3aMeHEH
(M3MeHeH), TO NpY TIOJNB3IOBAaHWK HACTOAIIMM CBOJOM MPAaBWI CIEAYET PYKOBOACTBOBATHCS 3aMEHEHHLIM
(u3MeneHHBIM) JOKYMEHTOM. ECIH CCBLUIOUHbIH ZOKYMEHT OTMEHEH 6e3 3aMEHbI, TO TIONOXEHHE, B KOTOPOM
JaBa cChUTKa Ha Hero, NPUMEHACTCS B YaCTH, He 3aTpariBalolei 3Ty CChIIKY.

3 TepmHHbBI U OnpeaeeHHS

B HacTosiieM cBoze NpaBuIl IPHMEHCHB! CIEAYIOINHE TEPMHUHBI C COOTBETCTBYIOMHAMHU
ONpeeNCHUIMH: ‘

3.1 naoTHOCTL TEMJIOM3OJNSIMMOHHOIO MaTepuajia, p, kr/m’: Bennunna,
onpeznenseMas OTHOIIEHHEM MacChl MaTepHalia KO BceMy 3aHHMaeMOMy MM 00BeMY, BIUTIOYad
NOPBI ¥ YCTOTH;

Hipanne opuumannHoe
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3.2 koapduuuent Temnonposoanocru, (1), Br/(m-°C): Konmyectso Ttemnorsi,
epeiaBaeMoe 3a eNUHUIY BPEMEHH Yepe3 CAUBHNY IUTOMIAIH H30TEPMHYECKOH ITOBEPXHOCTH
[IpY TEMIIEPATYPHOM T'PaZIMEHTE, PABHOM €IUHHIIE,

3.3  pacdgerHas  TemionpoBoAHOCTh:  Ko3pQHUMEHT  TEIIONPOBOJHOCTH
TCIUION3OJIAI[MOHHOrO MaTepuana B O3KCIUIyaTAlHOHHBIX YCJIOBHAX C Y4€TOM €ro
TEMIIEpAaTypsl, BIAXHOCTH, MOHTDKHOTO YIUIOTHEHHS H  HAIHYASA IIBOB B
TEIIOU30IAHOHHON KOHCTPYKIIMH,

3.4 napomponmuaemocts, p, mr/(M-uIla): CrocoGHOCTE MaTepHala HPONYCKATh
BOJISHBIE TAPHI, COJEpXaIlHecs B BO3JAyXe, IOJ JCHCTBHEM DPA3HOCTH HMX MNaplHalbHBIX
JABJICHAH Ha IPOTHBOIIONOXKHKIX MTOBEPXHOCTAX CIIOSI MAaTepHUaa,

3.5 TemmepartypocroiikocTh: CrocoOHOCTP MaTepHalla COXPaHATh MEXaHUYECKHE
CBOMCTBA MIPH MOBBIICHUH WM IOHMXCHUH TEMIEpaTyphl. XapaKTepH3YeTCd NpeaebHbIME
TEMIEpaTypaMH ITIPHMMEHEHHS, IPH KOTOPHIX B MaTepHane OOHAPYXHBAIOTCA HEYIPYyrue
nepopmanue (P TWOBBINIEHHM TEMIIEPATYpsl) WM paspylIeHHE CIPYKTYpel (TIpH
MIOHH)XEHUH TEMIIEPATYpPhI) MO CKUMAIOIIEA Harpy3KoH;

3.6 yNUIOTHeHHE TEeIJIOM30JISIIHOHHBIX MaTepHanoB: MOHTaXHas XapaKTEpHCTHKA,
olnpeensonias IUIOTHOCTh TEIUIOM30JIALIMOHHOIO Marepuaja IIOCNe €ro YCTAHOBKH B
HPOEKTHOE IIONOXKEHHE B KOHCTPYKUHHU. YIUIOTHEHHE MAaTEpHAIOB XapaKTEepH3YeTCs
K02 hUIMEHTOM YIUIOTHEHHS, 3HA4YEHHUE KOTOPOTO ONpeleNseTcs OTHOLIEHHEM obnrema
MaTepuralia Ui U3JeNus K ero 00beMy B KOHCTPY KUK,

3.7 TenJIOM30AIMOHHAS KOHCTpywkuua: KOHCTPYKLMS, COCTOANIAS M3 OJHOIO HIHM
HECKOTHKHMX CIOEB TEIIOH30JSIIMOHHOIO Matepyaia (M3aenus), 3aiUTHO-TIOKPOBHOIO CJIOf
H 3JEMCHTOB KpeIUIeHHs. B COCTaB TEIUIOW30SSUHCHHOM KOHCTPYKLUH MOTYT BXOIUTb
apOU3CIAIMOHHBIH, IPpeJOXPaHHTENBHBIX W BHPaBHHBAIOIIUH CIIOU;

3.8 MHOrocaoiiHas TEMJIOH3OMANHOKHAs KOHCTPYKiun: KoHCTpykuus, cocroauas
U3 JIBYX ¥ 00JIce CIOCB Pa3IMYHBIX TEMJION30NAIHOHHBIX MaTEPRAJIOB;

3.9 noxkpoBHBIN cJ0i: DNEMEHT KOHCTPYKLHUH, YCTaHaBIMBAEMBIA 110 HapyXHOH
HOBEPXHOCTH TEIUIOBOM M30JAMMM IS 3al0UTBl OT MEXaHWYECKMX MOBPEXICHUH H
BO3JIEHCTBHS OKpYXXaIoLIeH CpeJIbl;

3.10 napomsonsUMOHHBIA CJOH: OIEMEHT TEIUIOU3O/ALMOHHOR KOHCTPYKLHMHI
000pyI0BaHKs U TPyOOIIPOBOZOB € TEMIIEPATypOH HIXXE TeMIlepaTyphl OKPYXaloIel cpesl,
HOPEAOXPAHAIOWKE TEMIOH30IAMHONHBIA CIIOH OT MPOHHKHOBEHHS B HEE IapOB BOABI
BCIICACTBHE pA3HOCTH MapIMaibHbIX [aBlICHUN Iapa y XOJIOMHOH IIOBEPXHOCTH H B
OKpYy>Karoliei cpene;

3.11 npexoxpanuTenbHbId CJHOH: DIEMEHT TEIJIOU3OJSLMOHHBIN KOHCTPYKLHH,
BXOJISILMH, KaK IPABHIO, B COCTAB TEIUIOU3ONAIMOHHON KOHCTPYKIMH I 0OOpYAOBaHHUS H
TpyOOIIPOBOJIOB C TEMIIEPATYPOH IIOBEPXHOCTH HIDKE TEMIlEpaTyphl OKpYXaromeH cpensl ¢
LETBIO 32U ThHI HApOH30JALHOHHOTO CIOS OT MEXaHMYECKUX [IOBPEXKICHHIA;

3.12 Temnepatypubte Aedopmanmu: Tensoroe paclMpeHHEe HIH  CXaTHE
U30JIUPYEMOH NOBEPXHOCTH H JJIEMEHTOB KOHCTPYKUMH IHOJ BO3JCHCTBHEM H3MEHECHHA
TEMITEPAaTYPHBIX YCIIOBHIA IPH MOHTAXE M IKCIUTyaTalluH H30JIUPYEMOTro 0OBEKTa;

3.13 BblpaBHHBawouMii ca0i: ONEMEHT TEIJIOM3OJAIMOHHON  KOHCTPYKIHH,
BBIIOJHAGMBIH W3 YIIPYTHX PYJIOHHBIX WJM JHMCTOBBIX MaTepHAaNIOB, YCTaHABJIUBACTCS MOA
MATKMH TIOKPOBHBLIH €OH (HalmpHMep U3 NAaKOCTEKNOTKaHH) s BBIPaBHHBaHHSA (POpPMBI
NIOBEPXHOCTH.
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4 Oo0mue NOJIOMKEHHS

4.1 Tennonsonzunor{naﬂ Koncrpyxum JokHA of0ecrmeduBarh MapaMeTphl TEIIo-
XOJIONIOHOCUTENS IIPH OKCIUTyaTallud, HOPMAaTHBHBIH YPOBEHb TEIUIOBLIX IOTEPH
0GopyioBaHHEM H TPYGOIPOBOIaMH, GE30MACHYIO VI YeJOBEKa TEMIIEPATYPy HX HaPYKHBIX
TIOBEPXHOCTEH.

4.2 KoHCTpyKu¥H TENNOBOH H3OJALMU TPYyOONpOBOJOB M OOOPYJOBaHHSA JOJIKHEL
OTBeYaTh TpeOOBAHUAM:

3HEpro3QeKTHBHOCTH — HMETh ONTHMAIBHOC COOTHOIIEHHE MEXAY CTOHMOCTHIO
TEIUTOH30JAIMOHHO! KOHCTPYKIIHM M CTOMMOCTBIO TEIIOBBIX IIOTEPh 4epe3 H3O0JALUIO B
TEYEHHUE PaCUETHOIO CPOKa SKCIUTyaTallHH; '

SKCIUTyaTallMOHHOM HaJeXHOCTH M JOJITOBEYHOCTH — BBLICPXKUBATh 0€3 CHIDKSHHS
TEIUIO3aMTHEIX  CBOMCTB M pa3pylICHHs  JKCIUTyaTallAOHHbIE  TeMIEpaTYpPHBIE,
MEXaHHYECKHE, XHMHYECKME H Jpyrude BO3JAEHCTBHS B TEYCHHE PACUETHOIO CpokKa
9KCILTyaTanuy;

0e30MacHOCTH A OKpYXarolled cpenbl #H O0OCIYXMBAIOMIEro IEpCcOHalNa IpH
9KCIUTyaTalluK U YTHIH3ALUH.

Marepuansl, ucmonb3yeMble B TEMIOM3ONAIMOHHBIX KOHCTPYKIMAX, HE JOJDKHBI
BBUICNATE B IpOLECCE OKCIUTyaTalld¥ BpeQHbIe, IOXapOOMAacHble M B3PHIBOOIACHBIE,
HEIIPUATHO MAXHYIIUE BEUIECTBA, a TaKxke 60JIe3HETBOPHBIE OaKTepAr, BUPYCH U I'PUOKH, B
KOJINYECTBAX, NPEBBINIAIONIUX IpeAeNbHO IONYCTUMBIC KOHICHTpPALNH, YCTaHOBJECHHBIE B
CaHHUTApHBIX HOpMax.

4.3 Ilpu BrIOOpe MaTepHanoB M H3AENWH, BXOMAUIMX B COCTaB TEINIOM3OJIAHMOHHAIX
KOHCTPYKUMH Js IOBEPXHOCTEH C TOJOXHUTENbHBIMH TEMIIEpaTypaMy TEILIOHOCHTES
(20 °C u BBIIE), ClIEAYET YUHTHIBATH CNENYIOIIHE (aKTOPHI:

MECTOPACIIOIOKEHHE H30IHPYEMOTO 0OBEKTA;

TEMIIEpaTypy H30JIMPYyeMOi TOBEPXHOCTH;

TEMIIEpaTYpy OKPY KaloIeH cpeb;

TpeboBaHuUs NoKapHOH 6e301acHOCTH;

arpecCUBHOCTh OKpYXarolleil cpembl MM BELIECTB, COAEPXKALIUXCS B U30IHPYEMBIX
o0BeKTax;

KOppO3HOHHOE BO3/ICHCTBHE;

MarepHal IIOBEPXHOCTH H30JIMPYEMOro 00beKTa;

JIOIIYCTHMBIE HAarpy3ky Ha U30JIUPYEMYIO IIOBEPXHOCTD;

Hanu4ue BUOpalmy M yJapHbIX BO3JICHCTBUIA;

TpebyeMyIo HOJrOBEYHOCTD TEILIOM30ALMOHHON KOHCTPYKIIMH;

CaHUTapHO-THIHEHUYECKHE TPEOOBaHNUS;

TeMIIEpaTypy IPUMEHEHHS TEIUTOU30ISLIMOHHOIO MaTepraia;

TEIUTONPOBOAHOCTH TEIIIOU30JLILIMOHHOTO MaTepHala;

TeMIeparypHsle AeopMalii H30JHPYEMBIX IIOBEPXHOCTEH;

KOHGUIrypauus U pazMepsl H30HPYEMOH TOBEPXHOCTH;

YCIIOBHS MOHTaXa (CTECHEHHOCTB, BHICOTHOCTb, CE30HHOCTD H JIp.);

YCJIOBHS JEMOHTaXa U YTHIH3aHHH.

Tennon3oNauonHas KOHCTPYKLMs. TpPYOONpPOBONOB TEMIOBBIX CETEH IMOA3EMHOM
OeckaHaIBHOM MPOKIAKH JIOJKHA BhIICP)KHBATh O€3 paspyleHH:

BO3/ICHCTBHE IPYHTOBBIX BOJ;

Harpy3kKH OT MaccChl BbILIENEKAIIEro IPyHTa U npoxo,uamero TPaHCIIOpTA.
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I[1pu BHIGOpE TEIIOM3OJIALMOHHEIX MaTepHAalOB H KOHCTPYKLUMH JUI IOBEPXHOCTEH C
Temmeparypoit TemnoHocuTens 19 °C M HHXe M OTPHHATENBHOM TeMIIEpaTypoH
JIOTIOJIHUTENBHO CIIEAYeT YYUTHIBATh OTHOCHTENBHYIO BIXHOCTH OKPY)XXArOUIEro BO3nyxa, a
TaIoKe BJIAXHOCTD H HapoOIPOHUIIAEMOCTh TENIOH30JIAIHOHHOI0 MaTepHala.

4.4 B cOoCTaB KOHCTPYKIIHH TETUTOBOH H30MAUHH I IMTOBEPXHOCTEHR C IIOJIOKHUTENBHOH
TEMIEpaTypol B Ka4ecTBe 00A3aTENBHBIX JIEMEHTOB TO/DKHBI BXOIUTh:

TEILTOU30JIIMOHHBIH CIIOi;

HOKPOBHBIA CIOH;

3JIEMEHTHI KpeNeHN.

4.5 B cocTaB KOHCTPYKIMH TEIUTOBOH H30MAIMH UL TIOBEPXHOCTEH ¢ OTpHIATENBHOH
TEMIICPATYpOH B KauecTBe 0043aTEIBHBIX DIIEMEHTOB JO/DKHBI BXOJHUTS:

TEIION30JISLIMOHHAIN CIIOH;

TIapOU30JIALIHOHEBIN CIIOH;

IIOKPOBHBIA CIIOH;

3JIEMEHTH! KpEeIUICHHUA.

IapouzonsauuoHHBII CHOH CleAyeT IpEeRyCMaTpuUBaTh TakXe IpH TeMIeparype
u3oaupyemMoit nosepxHocTH Huxke 12 °C. VCTpoHCTBO NMAapOH30JAUMOHHOIO CIIOS IIpH
Temmeparype Boie 12 °C cneyer nmpexycMaTpiBath 11 060pyROBaHUs ¥ TPYOOIPOBOIOB C
TeMIIEpaTypo¥i HIDKE TeMIlepaTyphl OKpyXalolled Cpelnl, ecli¥ pacdeTHas TeMIeparypa
H30JIMPYEMOit IOBEPXHOCTH HIDKE TEMIIEPATYPhl «TOUKU POCHI» IIPH PACUETHOM JABJIEHUH H
BJIIQYKHOCTH OKPYXKalOLIEro BO3AyXa.

HeoOx0auMOCTh  YCTaHOBKHM MapOU3OJNIALMOHHOIO C€JI0S B KOHCTPYKLHHU TEIJOBOMH
M3ONSIIMH  JUIA  TIOBEPXHOCTEH € MEpeMEHHBIM  TEMIEPAaTypHBIM  pEXHMOM  (OT
(TIOJIOKHUTENBHOMY K «OTPHUIATENbHOM» M HAoOOpOT) ompelensercs pacyeToM Juis
HCKJIFOUEHHS HAKOIUICHHS BJard B TEIUIOU30ISUMOHHON KOHCTPYKIINH.

AHTHKOPPO3HOHHEIE TIOKDBHITHA M30JIUPYEMOH IIOBEPXHOCTH HE BXOJAAT B COCTaB
TEILIOU30MA{UOHHBIX KOHCTPYKLHUH.

4.6 B 3aBUCHMOCTM OT [PHMEHSEMBIX KOHCTPYKTHBHBIX peEIICHHA B COCTaB
KOHCTPYKLMH JAOTIONHUTEIHHO MOTYT BXOIUTh:

BBEIpaBHUBAIOLINIA €TI0}

HPENOXPAHUTEIBHBIA CIION.

IlpenoxpanutensHeiii  cioM  cleAyeT  IpedycMaTpHBaTh INPM  NPHMEHEHHH
METAJUTMYECKOT0 MOKPOBHOTO CJIOS YIS IPEIOTBPALICHHS TIOBPEXICHHUS ITapOH30ISIMOHHBIX
MaTepHasoB.

S TpeboBaHug K MaTepHAaJiaM U KOHCTPYKIHUSM TeNJIOBOM H30JIUH

5.1 B koHcTpykumsax Temnousonsupu oGopynoBaHMs M TPyOOHpPOBOJOB ¢
TeMmIepaTypaMy coliepXaluxcs B HUX BemecTB B auamnasone oT 20 mo 300 °C mns Bcex
crocoboB NMpoKIIanKy, KpoMe OecKaHaNBHOM, CeNyeT MPUMEHATh TeILIOU30NISIHOHHBIE
MaTepHansl M M3JeNMi C IUIOTHOCTBIO He Gomee 200 xr/M® u  KodbdHImEeHTOM
TEMNONPOBOJHOCTH B CyXOM coctosHud He OGonee 0,06 B/(mM-K) npu cpenseit TeMmneparype
25 °C. Jlonmyckaercs mnpuMeHeHHE acGECTOBBIX IIHYPOB UL M3OJALUA TPYOOIPOBOAOB
YCIOBHBEIM IPOXOAOM 10 50 MM BIUTIOYHTEIIBHO.

Bribop  TemnIOH3ONALMOHHOrO  Marepuana IS  KOHKPETHOH  KOHCTPYKIIHH
OCYLIECTBJIACTC HA OCHOBAaHHH TEXHMYECKUX TpeDOBaHMi, H3NOKEHHBIX B TEXHHYECKOM
3a/JaHHH Ha NPOEKTHPOBAHUE TEIIOBOH H3OJIAIIHH.
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5.2 B KauecTBe IEPROTO TEMIOM3OAIUOHHOIO CJIOS MHOTOCIOMHBIX KOHCTDYKLH
TEIUIOH30JLAMH 000pYyJ0BaHH M TPYOOIIPOBOJOB € TEMIIEPATypaMH COMEPKAIMMUXCH B HHX
BemecTB B auana3oHe oT 300 °C u 6onee pomyckaercs NPHMEHSTH TEILIOM3OJALHOHHBIE
MaTepHanbl M M3JelHs C  IUIOTHOCTBIO He Oomee 350 kr/M® o ko3 purmenToMm
TEILTONPOBOXHOCTH IpH cpenHelt Temuepatype 300 °C we 6onee 0,12 B1/(M-K).

5.3 B xavecTBe BTOpOro H MOCHEAYIOMHX TEIUIOU3OIAIHOHHEIX CIIOEB KOHCTPYKIIHA
TEIION30/AIME 000pyNOBaHUA U TPYOOIIPOBOAOB C TEMIIEpaTypoif COAEp)KAIMXCS B HUX
semectB 300 °C u Gonee nii Becex crmocoOOB NpPOKIANKH, KpoMme OeckaHaJBHOM, clemyer
TIPUMEHATH TEILION30MAMOHHbIE MATEPHANE! H H3JENUA ¢ INIOTHOCTHIO He Gonee 200 Kr/M’ 1
k03 GHUIEEHTOM TEIUIONPOBOAHOCTH IHpH cpeaHedf Temmeparype 125 °C e 6onee
0,08 Bt/(M'K).

5.4 JIns TEIUIOU3OISLMOHHOTO CI0s TPYOOIPOBOJOB C IONIOKUTEIHLHOM TeMIepaTypoit
npd OeckaHaNbHON IIPOKTIANKE CIEAYET IPHMEHSITh MaTepHalbl C IUIOTHOCTBIO He Golnee
400 xe/M® 1 TemTonpoBoAHOCTEIO He Gonee 0,07 Br/(M-K) npu TeMnepatype Marepraina 25 °C
M BIQXHOCTH, YyKa3aHHOH B COOTBETCTBYIOIIMX TIOCYJapCTBEHHBIX CTaHXApTax MIH
TEXHAYECKHX YCJIOBHIX.

55 [Jina TemnoM3ONALMOHHOIO CJOA OOOpYNOBaHHS W  TpPyOOHpPOBOJOB ¢
OTpHIATEIbHBIMH TeMIIEpaTypaMy cliefyeT NPHUMEHSTh TECIUIOM30JIIMOHHBIE MaTepHaibl U
H3Jenus C IUIOTHOCTHIO He 6Gonee 200 kr/M® o pacyeTHOM TEIIONPOBOAHOCTHIO B
KoHcTpykuuu He 6onee 0,05 Br/(M-K) mpu temneparype Bemects Munyc 40 °C u Bbiie U He
6onee 0,04 B1/(mM-K) — mpu munyc 40 °C.

Ilpu BEIGOpE MaTeprana TenIoH30JIAIIMOHHOIO CJI0Sl IOBEPXHOCTH € TEMIEPATYpOil OT
19 1o 0 °C cnexyeT OTHOCUTD K IIOBEPXHOCTAM C OTPHLATEIILHBIME TEMIIEPaTypaMH.

5.6 CooTBeTcTBHE MaTEpHAJIOB, IPUMEHSEMBIX B KayeCTBE TEILIOM3OJIALMOHHOTO M
IIOKPOBHOIO CJIOEB B COCTaBE TEIUIOM3O/LIIHOHHBIX KOHCTPYKIMN OOOpylOBaHHA U
TpyOOnpoBONOB, TpebOBaHHAM K KayecTBY NPOAYKIHH, CaHMTapHO-TUIHEHHYECKHM
TpeboBaHUAM U TpeOOBaHHUSAM IOXapHOH O6€30IaCHOCTH  JOJDKHO OBITH IMOXTBEPXKACHO
pe3yJbTaTaMy MCIIbITaHWH, BBIIOTHEHHBIX aKKPEAUTOBAaHHBIMM OPraHM3allUAMH.

5.7 KOHCTpyK1Hs TEIIOBOH H30IKUHH TPYOOIPOBOJOB IpH OecKaHaIbHOH INpoKiafKe
JIOTKHA 001afaTh MPOYHOCTHIO Ha cxaTtre He meHee 0,4 MITa.

Ilpu OeckaHambHOM MpOKJAJKE TEIUIOBBIX CETEH CleAyeT MpeHMYILECTBEHHO
IPUMEHATh TIPEABAPUTEIHHO H30JHPOBAHHBIE B 3aBOJACKMX YCJIOBHSX TpyOBl C y4eToM
JOIMYCTHMOM  TeMIIEpaTypbl  IIDHMEHEHHS  TENJIOM3OJALMOHHOIO  Marepuala U
TeMIlepaTypHoro rpaduka paboThl TEMIOBBIX CETEH.

[IpuMeHeHne 3achIIHON H30JAIMH TPYOONIPOBOZOB NMpU MOA3EMHOM MPOKIAAKE B
KaHanax H 6ecKkaHalbHO He JOIMyCKaeTCs.

5.8 Ilpu GeckananpHOM IMpoOKJIanKe MpeABapHTENbHO H30IMPOBaHHBIE TPYOOIIPOBOIE! C
M30JIAIMed U3 MMEHOMONMYPETaHa B MOJUATHIICHOBOH 000JI0YKe MOJDKHBI OBITH CHAOXKEHBI
CHCTEMOH ONEpPaTHBHOIO AMCTAHIMOHHOrO KOHTPO.A BlaxkHocTy m3osumy (OK).

5.9 He momyckaeTcst IpUMEHSTh acOecTOCOAEPKALIHE TEIIOH30NALHOHHBIE MATEPHAITEL
JUIS KOHCTPYKUMH TEIUIOBOH M30JILIHM 000pyJOBaHUs H TPYOOIPOBOJAOB C OTPHLIATENBHEIMU
TEMIIEpaTypaMH CORAEPKALIMXCA B HAX BEIIECTB ¥ JUIA H30JITHMU TPYOOIIpOBONOB MOA3EMHOMR
HPOKJIaJKH B HEIPOXOJHBIX KaHAIaX.

5.10 Ilpu BBIGOpE TEMIOH3ONALHOHHBIX MArepHalloB H IOKPOBHAIX CIIOCB CIEIYET
YYUTbIBaTb CTOMKOCTH 3JJIEMEHTOB TEIUIOM3OJNSALMOHHOA KOHCTPYKIMH K XHMHYECKH
arpeccHBHbIM (haxTopaM OKpYXKalolllel Cpejibl, BKIIIOYass BO3MOXHOE BO3JACHCTBUE BELIECTB
COIEPXKaIIUXCS B U30JIUPYEMOM OOBEKTE.
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He pomyckaeTcs NpHMeHEHHE TEIIOM3ONSANUOHHBIX MATepHaloB, COACPKAIIHX
OpraHMYeCKHe BelleCTBa, IS M3ONAIMA KOHCTPYKIHE 000pynoBaHMS H TPYOONpPOBOJOB,
COJEPXKALIUX CHJIbHBIE OKHCIHTENH (KUIKUH KACIOPOL).

Jlng MeTanMdYecKHX TOKPHITHH JOMDKHA IIPeXyCMaTPUBAThCS aHTHKOPPO3HOHHAs
3alIHTa WM BEIOAPATHCS MaTepHA, He MOJBEPXKEHHBIH BO3/ICHCTBHIO arpeCCUBHOM Cpe/bl.

5.11 JIns o6opyaoBasus u TpyOOIPOBOJOB, IIOJBEPTAIOIINXCS YAAPHEIM BO3ACHCTBHAM
1 BHOpan¥M, PEKOMEHAYeTCS MNPUMEHATh TEIUIOM3O/SIMOHHBIE M3ENHs Ha OCHOBE
6a3anbTOBOr0 CYNEPTOHKOrO MM acOeCTOBOrO BOJOKHA HIJIH JAPYTME MarepHallbl,
BHOPOCTOMKOCTE KOTOPBIX B YCIOBHSAX 3KCIUTyaTallMM IIOATBEPXJCHA pe3y/IbTaTaMH
UCITBITAHHUH, BBIMONHEHHBIX aKKPEAUTOBAaHHBIMY OpraHU3alHsIMH.

Jina  oOBEKTOB, NOABEPraromMxcs BUOpanuH, IIpH [PHUMEHEHHH INTYKaTYPHBIX
3alMMTHBIX IIOKPBITAH CleAyeT MpefyCMaTpUBaTh OKICHKY IITYKaTypHOIO 3aliMTHOTO
HOKPBITHA € MOCIIEAYIOEH OKpPacKoH.

5.12 ITpu npoexTHpoBaHHM OOBEKTOB ¢ MOBBINIEHHHIME CaHHTAPHO-TMTHEHHYECKHUMM
TpeOOBaHHSIMH K COJEPXKAaHHIO NBUIM B BO3MYXe MOMCIICHHHA B KOHCTPYKIHSX
TEINOM30JIALMA HE JIOMyCKAaeTcs NPUMEHECHHE MAaTEPHAoB, 3arps3HAOIIMX  BO3AYX B
[OMEIECHUSX.

PekoMenyeTcs NpUMEHEHHE TEIUIOU30AMMOHHBIX H3ACHAH Ha OCHOBE MHHEpAIbHON
BAaTHl C AHAMETPOM BOJIOKHA He Oosee 5 MKM, H3JeHH M3 CYNEPTOHKOTO CTEKJIOBOJIOKHA B
00KJIaIKaX CO BCEX CTOPOH M3 CTEKJISHHOM MM KPEMHE3EMHOM TKaHU M IO TepMETHYHBIM
3aIIMTHBIM TIOKPBITHEM MM JIPYIHX MAaTepHalloB, COOTBETCTBHE KOTOPBIX YKa3aHHBIM
CAHWTApPHO-THTMEHAYECKUM TpeOOBAaHHAM IOATBEPXKIECHO pe3ylbTaTaMd HCHBITAHHH,
BBIIIOJIHEHHBIX aKKpEIHTOBAHHBIMH OPraHHU3alusIMHU.

5.13 B KOHCTpYKIHSX TEIVIOBOH H3OJAIMH, NpeJHA3HAUCHHBIX A obecrneyeHus
3aJaHHOM TeMIlepaTypbl Ha [MOBEPXHOCTM H3O/ALMH, B KayecTBEe IIOKPOBHOTO CJIOS
PEKOMEHJYeTCSl MPHMEHATh MaTepHaIBl CO CTENeHbo uepHOTH He Hmke 0,9 (c
ko3 dunmenTom wuanyyeHus He Huxe 5,0 BT/(MZ-K4).

5.14 He nonmyckaeTcs mpUMeHEHHE METAUIMYECKOTO IOKPOBHOIO CIOS TP MOI3EMHOMN
OecKaHaJIBHOM NPOKJIANKE U IPOKIafKe TPYOOIIPOBOIOB B HEIIPOXO/IHBIX KaHAIaX.

ToxpoBHEL €l0H U3 TOHKOJNKUCTOBOIO METAJLIA C HAPYXKHBIM MOJTHMEPHBIM HOKPBITHEM
HE JIOMYyCKAeTCs MPUMEHATh B MECTaX, MOJBEPKEHHBIX MPAMOMY BO3JEHCTBHIO CONHEYHBIX
JIy4eH.

5.15 TlokpoBHEI cHOH JOmycKaeTcs HE INpeaycMaTpHBaTh B TEIUIOM3OJALHOHHBIX
KOHCTPYKIIMSIX HAa OCHOBE H3JEJHH K3 BOJOKHHUCTBIX MAaTepUaioB C MOKPBITHEM
(K2IIHPOBAaHHBIX) M3  aTIOMHHHEBOH  ONBTH  HIH  CTEKIOTKaHH  (CTEKIIOXOJICTa,
CTEKJIOPOTOXXH) ¥ BCIEHEHHOIO CHHTETHYECKOIO KaydyKa JUIf H30JMPYyeMBIX OOBEKTOB,
PAacIIOJIOKEHHBIX B IOMEUICHUSX, TOHHEAX, ToJBAIaX ¥ YeplakaX 3/1aHui, 1 IPH KaHAIbHOH
HPOKJIaJKe TPYOOIPOBOJIOB.

5.16 Umucno crnoeB IApOM3ONALHOHHOIO MaTepHaja B  TEIIOM3OJSALHHOHHBIX
KOHCTPYKIMSX 17 000pyNOBaHMA M TpyOONIPOBOJOB ¢ OTpPUHATENBHBIMH TEMIIEpaTypaMH
COZIEPXAIMXCS B HUX BEIIECTB PEKOMEHIYeTCsl IPHHUMATH 1o Tabnuue 1.

5.17 Ilpn npuMeHeHUH TETUION30JIALHOHHBIX MAaTEPHAaIOB H3 BCIICHEHHBIX IOJIMMEPOB C
3aKPLITBIMHA NTOPAMH HEOOXOIMMOCTb IPHMEHEHHS NAapOH30JAIMOHHOIO CIIOSl JOMKHA OBITh
obocHoBaHa  pacyeToM. IIpM  HCKIIOYEHHHM  [ApOU3OJAIMOHHOTO  CIOS  CleAyeT
HIpeyCMaTpUBaTh PEPMETU3ALMIO CTHIKOB HM3JENMil MaTepHanaMu, HE MpPONyCKalOIUMH
BOJISIHBIE [1apHI.
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Ta6bnupma 1
UHCITO C10EB apOH30IALUOHHOr0 MaTepHANa
B TEIUI0H30MALHOHHON KOHCTPYKIINM B 3aBUCHMOCTH
. OT TEMIIEPATYPhl H30NHUPYEMOil IOBEPXHOCTH M CPOKa
TapouzonauuoHHsIH Tonuuya, - SKCIUTYATALHH
MaTtepuan MM
Ot munyc 60 Ot munycC 61 Hioke musve 100 °C
10 19 °C 110 MuHyc 100 °C HHY
8 ner 12 ner 8 ner 12 ner 8 seT 12 net
TonmusTunenoras
mnenka, TOCT 10354; | 015-0.2 2 2 2 2 3 -
TUIeHKa
nonupuuunGytupansras | 0,21-0,3 1 2 2 2 2 3
wiesinas, FOCT 9438;
TUIEHKA [OJTIUATHJICHOBAS
TepMoycagoUHas, 0,31-0,5 1 1 1 1 2 2
I'OCT 25951
(onrpra amomuHueBas,
FOCT 618 0,06-0,1 1 2 2 2 2 2
Hzon, TOCT 10296 2 1 2 2 2 2 2
I 3 - -~ - - —
Py6epoun, FTOCT 10923 15 2 3 3 — — —
[TpuMeuanus
I JlomyckaeTcd NpHUMEHEHHE [APYTHX MarepHaioB, 00ECHCYHBAIOIIMX YPOBEHb CONMPOTHBICHHA
NapONPOHULIAHMIO He HIXKE, YeM y MPUBEASHHBIX B Tabauue.
2 Jlna MaTepHaloB C 3aKPbITOH MOPHCTOCTHIO, HMEIOIUX k0d()OHIMEHT MapONpOHHIAEMOCTH MeHee
0,01 mr/(M-4-I12), Bo BCex cryyasx MPHHHMAETCA OAHH NAPOUIONALHOHHBIA CIIOH.

5.18 Tenon30sIMOHHBIE KOHCTPYKIIMM M3 MaTepUaloB ¢ rpymmoii roproyectd I'3 u
I'4 wue ponyckaercs TmpeXycMaTpWBaTh s OOOpYHOBaHHS H  TPyOOIIPOBOJOB,
PacIoIOKEHHDIX:

a) B 3[aHHAX, kpoMme 37aHuil [V cTeneHHn OrHECTOMKOCTH, OJHOKBAPTHPHBIX KUIIBIX
JOMOB M OXJIXJaeMBIX IIOMEIIEHUH XOJIOUIILHHKOB;

6) B HapyXHBIX TEXHOJNOTHYECKHX YCTAHOBKaX, KPOME OTAEIBHO CTOALIETO
obopynoBaHus;

B) Ha OJ3CTakajaX M rajepesx IipH Hamauuu KabGeneh wu  TpyGOnpoBOnOB,
TPAHCTIOPTHPYIOUIMX TOPIOYHE BEIIECTBA.

I1pu sTOM mOmycKaeTcs HPUMEHEHHE FOPIOYUX MaTepHaioB rpynnsl I'3 unu I'4 ans:

NapOH30JILHMOHHOrO CJION TONILMHON He Oonee 2 MM;

CJIOS OKPACKH WM IUIEHKH TONIMHOH He 6onee 0,4 Mm;

TIOKPOBHOI'O CjIOSE TPYOOIPOBOAOB, PACHONIOXKEHHBIX B TEXHHYECKHX IOABAIHHBIX
3TaXKax M MOAIONBIX C BBIXOJOM TONBKO Hapyxy B 37anusx I u Il cremeHe# orgecTONKOCTH
IIPH YCTPOMCTBE BCTAaBOK JUIMHOM 3 M M3 HEroprouMXx MarepuainoB He Gonee yem depes 30 m
IUTUHBI TPyOONpOBOJa;

TEIUIOH30IALMOHHOIO CJIOS U3 3AIHBOYHOIO MIEHOIOIMYPETaHa [IPH ITOKPOBHOM CJIOC U3
ONMHKOBAHHOM CTaliM B HAPYXHBIX TEXHOJOTHYECKHUX YCTaHOBKaX.

TToxposHBIi C10d U3 cnaboroprouux Marepuanos rpynnst I'l u ['2, mpaMenseMbIX Qs
HapYXXHBIX TEXHOJIOTHYECKHX YCTAHOBOK BBICOTOM 6 M M Gonee, Ao/keH OBITH Ha OCHOBE
CTEKJIOTKaHH. .

5.19 Tennosas H3onsAMs TPyGONpPOBOAOB ¥ 0GOpYHOBaHWS HOMKHA OOecnevyMBaTh
Oe3ycnoBHOE BHIMOJIHEHHE TpeOOoBaHHH 6e301aCHOCTH U 3aLLMThl OKPYKAIOIIEH Cpe/ibl.
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Jiis TpyGOnpoBOAOB HAA3eMHOH HPOKIAAKM IIPY NPHMEHEHHH TEIUIOM3O0JIALMOHHBIX
KOHCTpPYKIIMY U3 roprounx MaTepraios rpymis: I'3 u I'4, cnenyer npexycMaTpHBaTh:

BCTAaBKM JUTHHOM 3 M M3 HETOpPIOYHX MaTepuasioB He Ooiee 4yeM yepe3 100 M JTHHEI
TpybompoBoxa; . 3

YYaCTKH TEIUIOM3OJAUHOHHBIX KOHCTPYKUMH M3 HETOPIOYHX MATEpHAIOB Ha
PacCTOSHHM HE MEHEe 5 M OT TEeXHOJOIHYECKHX YCTAHOBOK, COAEPXKAIIMX TOPIOYME Fa3bl H
XKUJIKOCTH. |

Ilpy  nepecevenun TpyOONpOBOJOM  IPOTHBOIOXAPHOM  Nperpansl  ClIeayer
[pelycCMaTpUBaTh TEIUIOW3O/IMAOHHBIE KOHCTPYKIMH M3 HEIOPIOYMX MaTepHaloB B
TpeAenax pasMepa IIPOTHBONOXKAaPHOH MPerpasl.

[Ipy mprMeHEHUH KOHCTPYKUMH TEIUIONPOBOJOB B TEIUIOBOH HM3OJAIMH H3 IOPIOYMX
MaTepHaNoB B HEroproyeil 060104Ke JOIyCKaeTcsa He JeIaTh NPOTHBOIIOXAPHBIE BCTABKH.

TpeboBanus K NOXapHOH 0E30NMaCHOCTH  TEIUIOM3O/SIHMOHHBIX  KOHCTPYKLHI
TpYOOIPOBONOB TEILIOBEIX ceTell onpenenstores mo CIT 124.13330.

5.20 IIns smementoB o6opymoBaHHS M TpyOOIIpOBOAOB, TpeOGYIOIIMX B Ipolecce
9KCIUTyaTallid CHCTEMAaTH4eCKOro HaOMOACHUA, ClelyeT IpeaycMaTpuBarh cOOpHO-
pa3bopHbIE CHEMHBIE TEIUIOU30ISAIMOHHBIE KOHCTPYKIHH.

CpeMHBIE TEILUTOH30JAIMOHHBIE KOHCTPYKIHMH JOJDKHBI IDPUMEHATHCA IS H3OJALUH
JIOKOB, (NAHIEBEIX COEANHEHHUH, apMaTypbl U KOMIIEHCATOPOB TPYOOIPOBOAOB, a TaKXE B
MECTaxX M3MEPEHUH U IPOBEPKU COCTOSHHUS U30NUPYEMBIX IOBEPXHOCTEH.

5.21 Wsnenns w3 MuHepaJdbHOM BaThl (KaMEHHOH BaThl M CTEKJIOBOJIOKHA),
IpUMEHSEMEBIE B KaueCTBEe TEIUIOU3OISAMMOHHOIO €O JUIL TPYOONPOBOAOB IOA3EMHOM
KaHaTbHOM POKIIAJIKH, JOJDKHBI OBITH THIPOGOOU3MPORAHEIL.

He nomyckaercs npuMeHEHHE TEIUIOU3OJISAMOHHBIX MAaTEpUaoB, IOJBEPKCHHBIX
IECTPYKLIMH TIpH B3aMMOJEUCTBUH C Blaroi (acbecrocoiepikamias MacTHYHAS H3OJISAUHS,
H3/1€/1A5 H3BECTKOBO-KPEMHE3EMHUCTHIE, IEPIHTOLIEMEHTHBIC H COBEJIHTOBbIE).

5.22 Tlpu npoeKTHpOBaHHM TEIUIOBOH H3OJIILMH CIEOyeT YYHMTHIBATh BO3MOXXHOCTB
KOPPO3HOHHOTO BO3JEUCTBUS TEIIOU3OJSAIMOHHOTO MaTepHaia WK BXOJASAIIMX B €T0 COCTaB
XMMHYECKHMX BELIECTB Ha METalIMYECKHE NOBEPXHOCTH 00OpyNOBaHHMS ¥ TPYOOIPOBOIOB B
NPUCYTCTBHM BJard. B 3aBHCHMOCTH OT MaTepuaia H30JIMpYyeMOl MOBEpXHOCTH (cTaib
yIJIEpOJHCTast, CTANb JIETHpOBaHHAs, LBETHBIE METAJUIBI W CIUIABbl) H BHAAZ KOPPO3HH
(oxucnenue, IeNOYHas KOPPO3Ms, pacTPEeCKUBAHUE MO HAMpsHKEHWEM) B TEXHHYECKOM
3ajjaHuM Ha IPOCKTHPOBAHUE CJEAYET YKa3bIBaTh TPeOOBAHUS 110 OTPAHHYEHHIO COAEPKAHUS
B TEIUIOM30/SIIHOHHOM MaTepHale BOJOPAaCTBOPHMBIX XJIOPHIOB, (TOpHIOB, CBOGOAHBIX
menovedt ¥ pH Marepuana.

6 IlpoexTHpoBaHHe TeNI0BOH H30JIAIHH

6.1 OnpenesieHne TOJMAHBI TEMIOH30IAMMOHHOTO CJIOSI IO HOPMUPOBAHHOM
ILUIOTHOCTH TENJ0BOI0 MOTOKA

6.1.1 HopMBI IJIOTHOCTH TEIIOBOrO MOTOKA Yepe3 H3OJIUPOBAHHYIO MOBEPXHOCTH
00BEKTOB, pacloNoXeHHBIX B EBponeiickoM peruone Poccun, ciieiyeT NpUHUMATS:

ons  obopyoosanuss U mpyGonpoGoO008 ¢ NOJONCUMENbHLIMU MEMREPAMYpPamu,
DAaCNONONCEHNBIX:

Ha OTKPBITOM BO3JyXe — 1o TabuuaMm 2 u 3;

B [IOMEIIEHUHU — 110 TabnuuaMm 4 U 5;

onsa  obopyoosanus u mpybonpogo008 ¢ OMPUYAMENbHLIMU MEMNepamypami,
PACNONONCEHHBIX:

8
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Ha OTKPBITOM BO3ayxe — 1o Tabnuue 6;

B NOMEIEHHH — o Tabmune 7;

npu nPoKAoKe 8 HENPOXOOHbIX KAHANAX!

I TpYOOIPOBOAOB ABYXTPYOHBIX BOISHBIX TEILUIOBEIX ceTelt — o TabuiaM 8 1 9;

IJIs [AapOIpPOBONOB C KOHJACHCATONPOBOAAMM IPH HX COBMECTHOM IpOKIaIKe B
HENPOXOAHBIX KaHaax — 1o Tabymne 10;

s TpyOGONpOBONOB IBYXTPYOHBIX BOASHBIX TEIUIOBBIX ceTelt NpH OGecKaHATbHOM
Npokiaake — 1o tabmimam 11-12.

HopMmbI IIOTHOCTHM TEIUIOBOrO IOTOKA JUI1 TOJCTOCTEHHBIX METALTHYECKHX
TpybOIIpOBOJIOB CHENyeT NpPHHMMATh MO YCJIOBHOMY JMaMeIpy, COOTBETCTBYIOIIEMY
CTaHJapTHHIM TPy6aM TOro Xe Hapy>XHOro IHaMerpa.

ITpn mpOEXTHPOBAHUH TEIUIOBOM M3ONALUM JUIL TEXHOJOIHYECKHX TpyOOIPOBOIOB,
NPOKIAJBIBAEMBIX B KaHalaX H 6€CKaHATbHO, HOPMBI IUIOTHOCTH TEIIOBOTO NMOTOKA CIEAYET
[OPHHAMATH KaK Tl TpyOONPOBOAOB, IPOKIAARIBAEMBIX HA OTKPBITOM BO3/YXE.

6.1.2 IIpu pacronoXeHUH H30JMPYEMBIX 0OBEKTOB B IPYIHX PErHOHAX CTPAHbI CIEIYET
YYHUTEIBaTh H3MECHEHHE CTOMMOCTH TEIUIOTHl B 3aBHCHMOCTH OT paiOHa CTPOHMTENBLCTBA U
criocoba npokiaaaku TpybonpoBoja (Mecta yCTaHOBKH 000pyAOBaHuS):

HOPMBI IUIOTHOCTH TEILIOBOTO NMOTOKA JUIS ILTOCKOM M LMITHHAPUYECKOH MOBEPXHOCTEH
¢ ycioBHBIM nipoxozoM Gostee 1400 My, ¢4, onpenensiores mo popmyie

g%¢=qX, )

HOpMBI IUIOTHOCTH TEIUIOBOIO IOTOKA Uil MITHHAPHYECKOR TOBEPXHOCTH C YCJIOBHBIM
npoxoznoM 1400 MM u MeHee, g/ ¢, onpenensiores o Gopmye

9/ = qK, (2)

Il ¢ — HOPMHPOBaHHAs MOBEPXHOCTHAS IIOTHOCTH TEIIOBOIO IOTOKA, Br/M’, npurHMacMas
o TabnunaMm 27,
¢ — HOpMHpPOBaHHas TIMHEHHas IUIOTHOCTD TEIUIOBOTO T0TOKA (Ha 1 M JUTMHEI
UIMHApUYeckoro o6bekTa), BT/M, npuauMaemas 1o tabiaunam 2-12;
K — xoaddunuenT, y9uThBarOmni M3MEHEHHE CTOMMOCTH TETLIOTHI U
TENIOM30JILIMOHHON KOHCTPYKLHH B 32aBHCHMOCTH OT paliOHa CTpOMTENLCTBA H
criocoba MpoKIIaKy TpyOompoBoaa (MecTa yCTaHOBKH 000pynoBanus), (cM. Tabmuny 13).
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HopMmbI IJIOTHOCTH TEILI0BOT0 I10TOKA 4epe3 NOBEPXHOCTh H30JSIUM
TpyGonpoBonoB ABYXTPYGHBIX BOASHEIX ceTel NPH MOA3EMHON KaHAILHOM

npoKIaJKe
Ta6nuua 8~ HopMsl IIIOTHOCTH TENIOBOTO HOTOKA /s TpybonpoBoaoB
ABYXTPYGHBIX BOASIHBIX ceTel IPH Moa3eMHOH KaHANLHOM NPOKJIaaKe
H [IPOACIKATEILHOCTH paGoTsl B rox 6o.ree 5000 4

YV coBHbL CpeaueronoBas TeMIepaTypa TEINIOHOCHTeNS (Tojaromnii / o6patHsr), °C
prggg;‘(‘)’:ona’ 65/50 90 /50 110/50
MM CyMmapHast TiHelHHas [UIOTHOCTh TEIOBOro NOTOKa, BT/M
25 19 24 28
32 21 26 30
40 22 28 32
50 25 30 35
65 29 35 40
80 31 _ 37 43
100 34 40 46
125 39 46 52
150 42 50 57
200 52 61 70
250 60 71 80
300 67 79 90
350 75 88 99
400 81 96 108
450 89 104 117
500 96 113 127
600 111 129 145
700 123 144 160
800 137 160 177
900 151 176 197
1000 166 192 212
1200 195 225 250
1400 221 ’ 256 283
Ilpumevanus
1 PacueTHble CpeaHErooBble TEMIIEPaTyphl BOAMI B BOAAHBIX TEMNOBLIX ceTAX 65/50, 90/50 u 110/50 °C
COOTBETCTBYIOT TeMIIEpaTypHbiM rpadukam 95-70, 150-70 u 180-70 °C.
2 IlpomexyToyHsle 3HAYECHHA HOPDM TUIOTHOCTH TEIUIOBOTO [OTOKA CNEAYeT OMNpeeitsTh
HHTEPTIONALHUEH.
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Tabnuna 9— HopMbl NIOTHOCTH TEILUIOBOr0 NOTOKA JJIA TPYOOIpPOBO0B

ABYXTPYOHBIX BOASIHBIX ceTeil MPH Mo3eMHOI KaHAJIBHOM MPOKJIAIKE

H DpojoKkUaTeIsHOCTH paboTh! B rog S000 v u menee

VenoBHbHA Cpenreronosas TeMIepaTypa TEILIOHOCUTENA (HoAaromit / o6parHbiif), °C
- yggﬁ;‘g;‘ona’ 65/50 90 /50 110/50
MM CymMapHas JHHelHas IUIOTHOCTH TeIUIOBOro NOoTOKa, BT/M
25 21 26 31
32 24 29 33
40 25 31 35
50 29 34 39
65 32 39 45
80 35 42 48
100 39 47 53
125 44 53 60
150 49 59 66
200 60 71 81
250 71 83 94
300 81 94 105
350 89 105 118
400 98 115 128
450 107 125 140
500 118 137 152
600 134 156 174
700 151 175 194
800 168 195 216
900 186 216 239
1000 203 234 261
1200 239 277 305
1400 273 316 349
[IpuMedaHue— cM. npuMevanus k Tabimue 8.
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HOprl IVIOTHOCTH TEIIJIOBOYO ITOTOKA M€pe3 NOBEPXHOCTL H30ALHA

TPyOGonpoBox0B ABYXTPYOHBIX BOAAHBIX ceTeil NpH MoA3eMHOM GeckaHaILHOM

NpoKJIaAKe

Ta6nuua 11— HopMbl IJOTHOCTH TENLIOBOT0 MOTOKA /ISt TPYGOIPOBOIOB

IIpHY N0J3eMHOM OecKaHAIBHO IPOKAAAKE U NPONO/IKHTEILHOCTH

paboTsI B rop 6oJiee S000 4

VenosHbti Cpenneronosas Temieparypa TETUIOHOCHTEN (noparomuit / 06patHsiit), °C

pyBonponom, 65/50 90/50 110/50
MM CyMMapHas TuHelHas IUIOTHOCTH TEIUIOBOro NOToKa, B1/M
25 27 32 36
32 29 35 39
40 31 37 42
50 35 41 47
65 41 49 54
80 45 52 59
100 49 58 66
125 56 66 73
150 63 73 82
200 77 93 100
250 92 106 117
300 105 121 133
350 118 135 148
400 130 148 163
450 142 162 177
500 156 176 194
600 179 205 223
700 201 229 149
800 226 257 179
900 250 284 308
1000 275 312 338
1200 326 368 398
1400 376 425 461
[TpuMeyaHue—cM. npuMedanmns k tabnune 8.
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Ta6nuua 12 — HopMbl IVIOTHOCTH TEMJIOBOr0 MOTOKA Jad TPyOonposooB
npn Noa3eMHOH 0ecKkaHaILHOH NPOKJIAAKE H IIPOJOKHTENbHOCTH

paGots! B rog 5000 4 u menee

VCnoBHbH CpexrerofioBas TEMIIEPATypa TeIIOHOCHTeJA (nojaouui / o6paTHeIH), °C
mygfﬁ;‘g:oﬂa’ 65150 90 /50 110/50
MM CymMapHas JTMHeHHAsA NIOTHOCT TE[UIOBOrO MOTOKa, BT/M
25 30 35 40
32 32 38 43
40 35 41 47
50 40 47 53
65 46 55 60
80 51 60 66
100 57 67 74
125 65 76 84
150 74 86 94
200 93 107 117
250 110 125 138
300 126 144 157
350 140 162 177
400 156 177 194
450 172 196 213
500 189 214 232
600 219 249 269
700 147 290 302
800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567

IIpumeyaHue—cM. npuMeyaHus k Tabsuue 8.
Tabnupa 13
Kos¢puupent K

PaiioH cTpoutenbcTaa

Crnioco6 npoxnaaxu Tpy6onpoBoaos
M MECTOPACIIONOXKEHUE 000pYNOBAHMSA

Ha OTKpblTOM B TIOMCUICHHUH, B HC[IpOXOlIHOM .
6eckananbublil
BO3llyX€ TOHHEJIE KaHajie
EBponeiickas yacts Poccun 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
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Oxonyanue mabnuywvr 13

Koadpduumenr K k

Cnoco6 mpoxiaafiku Tpy6onpoRoaOB
"M MECTOPACTIONIOKEHHE 060PYAOBaHHS

Paiion crpourenscTaa

H OTKPLITOM | BTIOMEIICHUH, | B HOTPOXORHOM | oo\ 0
BO3JyXE TOHHEJNe KaHaJe HEl

3anaaHas Cubupn 0,98 0,98 0,95 0,94
Bocroynas Cubupb 0,98 0,98 0,95 0,94
Jlaneuuit Boctok . 0,96 0,96 0,92 0,9
Pations! Kpaitero Cesepa

Y IpHpaBHEHHBIE K HUM 0,96 0,96 0,92 0,9
MECTHOCTH

6.1.3 PacueTHBlE XapaKTEpPUCTHKM TEIUIOM3ONAIMOHHBIX MATEpHATIOB U H3JEIHI,
TIPEMEHSEMBIX JUI M30JAHMH 00GOpyIOoBaHHA M TPyOONpOBOJOB HAA3eMHON M IOA3EMHOM
HpOKJIAJNOK cjieqyeT NPUHHMMATh C YYETOM IUIOTHOCTH B KOHCTPYKIHHM, BJIaXHOCTH B
YCJIOBHSX 3KCIUTyaTalluH, IIIBOB H BIMSHAS MOCTHKOB XOJI0/[a 31IEMEHTOB KPEILICHHS.

KosduimenT TemnonpoBogHOCTH YIJIOTHSIOUIMXCS MAaTEPHANOB NP ONTHMAIBHOMH
IJIOTHOCTH B KOHCTPYKLIMM CJIEyeT IPHHUMATD 110 JaHHBIM CEPTU(UKAMOHHBIX HCIIBITAHUH
HUIH TI0 JAHHBIM, IPHBE/ICHHBIM B CIIPAaBOYHOM NPHIIOXKEHHH b.

6.1.4 Tlpu GecxananpHOH MpoOKIanKe TPYOOIPOBOLOB TEILIOMPOBOJHOCTH OCROBHOIO
CIIOS TEIUIOU30JIMOBHON KOHCTPYKIMY, Ay, ONPEAENIeTcs o hopMmyIie

e =Ao K, (3)

e A, — TEILIONPOBOJHOCTH CYXOT0 MaTepHasia OCHOBHOTO ciiosi, B1/(M-K);
K — xoab¢uuuenT, yUMTHIBAIOUMH YBEIHYECHHE TEIIONPOBOJHOCTH OT YBIAKHEHMHS,
NPHHAMAEMbIM B 3aBHCHMOCTH OT BHJa TEIUIOM30JAIIMOHHOTO Marepuana U TUIa
rpyHTa 1o rabnuue 14.

Tabnuna 14
Koaddpnupent ypnaxseHust K
Marepuan Tun rpyura o I'OCT 25100
TEIDIOU30NALHOHHOIO CJ104 -
o~ " HaChILICHHBIN
MaJIOBJIA>XKHbIHA BAa>XHbIN o
BOAOH
IleHononuypetaH 1,0 1,0 1,0
ApmorneHobeToH 1,05 1,05 1,1
[TeHononumMepMuHepai 1,05 1,05 1,1
6.1.5 3a pacucTHylO TeMIepaTypy OKpYXaloWeH cpejsl IIpH pacyeTrax To

HOPMMPOBAHHOMN IJIOTHOCTH TENUIOBOI'O IIOTOKA CIENYET IPUHIMATE!
a) JUIsl H30JIUPYEMbIX MOBEPXHOCTEH, paCroIOXKEHHBIX Ha OTKPHITOM BO3JIyXe:
AL TEXHOIOTMYECKOro 060pyaoBaHus U TpyOOIIPOBOIOB — CPEHION0 3 IO,
1S TpyOOMPOBO/IOB TEMIOBBIX CETEN MPY KPYTIIOTOJHYHOH paboTe — CPENHION 3a IO/,
1715t TpyOonpoBOJOB TEIUIOBLIX ceTel, paboTaIGIUKUX TONBKO B OTOMMATEIBHbIA NEPHOL, —

CPEAHIOIO 32 NEPHOJT CO CPENHECYTOUHOM TeMIiepaTypo#t HapyxHoro Bo3xyxa 8 °C u Huxe;
0) /1 M30JIMPYEMBIX TTOBEPXHOCTEH, pacnooxeHHsIX B momemenun — 20 °C;
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B) U1 TpyOOIPOBOOB, PACIONIOKEHHBIX B TOHHENAX — 40 °C;

r) Ind NOA3€MHOM INPOKTaJKH B KaHaiax WM Ipu OeckaHaTbHOM IPOKIAJKe
TpyOONpPOBOJIOB ~ CPERHIOIO 3a TOA TEMIEpaTypy IpYHTa Ha IiIyOHHE 3&JIOXEHHA OCH
TpyGonposoaa. IIps Benmumne 3armybneHus BepxHell YacCTH TNeEpeKpHITHA KaHana (mpu
IPOKJI4fIKe B KaHalax) HIH Bepxa TEIIOH3ONALMOHHON KOHCTPYKIMH Tpy6ompoBoja (mpH
OecxananbHOM mpokianke) 0,7 M 1 MEHee 3a PpacueTHYIO TEMIIEpaTypy OKPYXXAIOIWIEH Cpesibl
HOJDKHA TPUHUMATBCA Ta XK€ TEMIEPaTypa HapyKHOTO BO3AyXa, YTO M IIPH HaJ3eMHOH
IpOKJIATIKE. '

6.1.6  Temmeparypy  TCIUIOHOCHTENS  TEXHOJIOIHYECKOro  oOOpYJOBaHHA H
TpYOOIPOBOIOB NPH pacyueTax N0 HOPMHPOBAHHOH INIOTHOCTH TEIIOBOTO IOTOKA CIEAYET
IPHHUMATh B COOTBETCTBHH C 33JIJaHUEM Ha NPOEKTUPOBAHME.

Jdns TpyGonpoBOJOB TEIIOBHIX CETEH 3a pAacYETHYIO TEMIIEpaTypy TEIUTOHOCHTEINA
NPHHAMAIOT:

a) U1 BOASHBIX TEIUIOBBIX CETEH:

JIS TOZAIOMEro TpyOOIpoBOJa TNPH HOCTOSHHOH TEMIeEpaType CETEBOM BOIbL H
KOJIMYECTBEHHOM PETYIHPOBaHAH — MAKCHMAIBHYIO TEMIIEPATYPY TEITIOHOCHTEII, ,

JUISL MOJAromiero TpyOompoBoja MpH IEpPEeMEHHOM TeMIeparype CeTeBOH BOABI H
Ka4YeCTBCHHOM PETYJIHPOBAHHH — B COOTBETCTBHY ¢ Tabmuuel 15;

Juist 06paTHBIX TPYGONpOBOXOB BOAAHBIX TeMToBhIX ceTelt 50 °C;

0) WIs MapoBBIX CeTe — MaKCUMaNbHYIO TEMIIEpaTypy [apa CpeiHIOK IO JUIHHE
paccMaTpHUBaeMOro y4acTka napoIpoBOAa;

B) JUIS KOHJCHCATHBIX CeTell M CeTel ropsyero BONOCHAOXKEHHsS — MaKCHMAaIbHYIO
TEMIIEPATYpy KOHJEHCATa WM rops4eli BOJBL

Tabauma 15

TeMl‘[epaTyprIf ;:exmmm BOJSIHBIX 95-70 150-70 18070
TEeIoBEIX cereif, °C

PacuerHas TemnepatTypa 65 90 110
Teruonocurens ¢, °C

6.1.7 Ilpu onpeneneHuM TeMIepaTypbl IpyHTa B TEMIEpaTypHOM IOJie IOA3EMHOTO
TpyOONPOBO/A TEIIOBLIX CeTell TeMIIepaTypy TEILIOHOCHTENS CIeAyeT NPHHIMATh:

JJIs. BOASHBIX TEIUIOBBIX CeTed — IO TeMIlepaTypHOMy rpadMKy perylupoBaHHS NMpH
CpeHEMECSYHOM TeMIlepaType HapyXHOIO BO3AyXa pacueTHOrO MECAIa;

JUIS TIapOBBIX CETEH — MakCHMaJIbHYIO TEMIICpaTypy apa B pacCMaTpHBacMOM MeCTe
MapoIpoBoAia (C yYCTOM MaJIeHUs TeMIIEpaTypsl Iapa 0 JUTHHe TpyOOoIpoBoaa);

JUIs KOHIEHCATHBIX ceTell M CeTeH Trops4ero BOAOCHaOXEHHS — MAaKCHMAaJbHYIO
TEMIIEpaTypy KOHACHCATa UM BOMBL.

6.2 Onpenesienne TOMUUHBI H30AUUH 10 32JAHHON BeTHUMHE TEHNJIOBOTO MOTOKA

Pacyernrle napaMeTpbl IPHHUMAIOT B COOTBETCTBHH € 6.1.5 1 6.1.6.
Ilpu onpenencHuy TONIUHBI TEIIOBOH H3OMSLMY CIEAyeT YYUTHIBATh BIMSHHE OINOP
TpyOOTIpOBOOB M 060pYHOBaHHS.
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6.3 Onpenejenre TOMMMHBI TEIIOBOH H30JIAIMH 110 3aJaHHOI BeJIMIHHE
oXJIaXKIeHHs (HArpeBaHHs) BellleCTBa, COXPAHAEMOro B eMKOCTSX B TCUCHHE
oIIpee/ICHHOT0 BpeMeHH

PacueTHyro TeMIepaTypy OKpyXarOllero BO3AyXa cleqyeT NpHHAMArh IS
obopyoBanus X TPYOOIIPOBOIOB, PAacIONIOKEHHBIX Ha OTKPEITOM BO3IyXe:!

JUI1 TIOBEPXHOCTEH C IONOXHTEABHLIMHA TEMIepaTypaMHd — CPemHIO Haubonee
XOJIOAHOH nATHAHEBKH C obecnieueHHocThI0 0,92;

JUISL TIOBEPXHOCTEH C OTpHHATeNbHBIMH TEMIEPaTypaMH BEIIECTB — CpPEJHIO0

MaKCHMAIbHYIO HauOoIee jKapKoro Mecala;
JUIS. OBEPXHOCTEH, PACIONOKEHHEIX B IOMCEIIEHHH, B COOTBETCTBUH C 3aaHUEM Ha
NPOEKTHPOBaHHUE, a IPH OTCYTCTBMHM JAHHEIX O TEMIIEpaType oKpyxatommero Bozayxa — 20 °C.
PacueTHyro TeMmeparypy BeleCTBa NPUHUMAIOT B COOTBETCTBHM C 3afaHHEM Ha
IPOCKTHPOBAHHUE.

6.4 OnpenesieAne TOIMWHBI TEMIOBOI H30JIAIMH N0 32 JAHHOMY CHHKEHHIO
(noBBIMEHHIO) TEMIIEPATYPHI BelleCTBAa, TPAHCIIOPTHPYEMOT0
TpybonpoBoaamMu (NaponpoBoaaMH)

PacueTHylo Temmeparypy OKpyXawomed cpeiapl ClefyeT [pHHHUMAaTh  JUId
TpyOOIPOBOAOB, PACTIONOXKEHHEIX:

Ha OTKPHITOM BO3AYXE U B IIOMEICHUH, B COOTBETCTBUH € 6.3;

B ToHHeaax — 40 °C;

B KaHajax WM IpH OecKaHaIbHOM INpoKJIaJKe TPYOONpPOBOJAOB — MHHUMANBHYIO
CpeIHeMECSYHYIO TEMIIEpaTypy IPYHTa Ha IIyOuHe 3alI0XKCHUS OCH TpyOOIpoBOAa.

PacueTHyIO TEMIIEpaTypy TEIIOHOCHTENS IIPHHAMAIOT B COOTBETCTBHHU C 3alaHUEM Ha

IIPOEKTHPOBAHHUE.

6.5 Onpenenenne TOMIAHBI TEILIOBOI H30/IALMH 110 32JAHHOMY KOJIHYECTBY
KOH/IEHCATa B NIaponpoBoJax

PacyeTHble mapaMeTpbl OKpPYKarolIero Bos3Ayxa CAeRYCeT IPHHUMATL B COOTBETCTBHH

c 6.3.
PacueTHylo TemIlepaTypy BellecTBa NPHHHMAIOT B COOTBETCTBHH C 3aJlaiMEM Ha

IIPOCKTHPOBAHHUE.

6.6 Onpeue.ﬂelme TOJIIIHHBI TEIJIOBOH M30/IAI[UH 10 3aJaHHOMY BpE€MeHU
NPpHOCTAHOBKH ABHXKCHUA XKHU/IKOro BeIeCTBa B prﬁonposouax B LIEJIHX
NpPEAOTBPALICHHSA €I'0 3aMep3aHud HIH YBEJHYCHNH BAIKOCTI

PacueTHble ITapaMeTphl OKPYXKaIOMIEro BO3AyXa M TEILIOHOCUTENS ClIEAyeT IPUHUMATE
B COOTBETCTBHM ¢ 6.3 M 3a7jaHMEM Ha IIPOSKTHPOBAHMUE.

6.7 OnpeaeneHue TONMHBI TENJIOBOH H30SIMH 10 3aXaHHOH TeMnepaType
HAa MOBEPXHOCTH H30IAIUN

6.7.1 Temueparypy Ha NOBEPXHOCTU TEMIOBOH H3ONALHUH CleLyeT NPUHHMATH HE

6outee, °C:
a) JUI M30JMPYEMBIX TIOBEPXHOCTCH, pacTioyioxeHHRX B paboueii mim odcy)XuBaeMon

30HaX MOMEILIEHUN H COEPKaIMX BEIIECTBA C TEMIIEPATyPOM.:
BBILIE SO0 OC et S5
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ot 150 no 500 °C
150 °C H HIDKE «.ccovcninivenns Feere ettt et et ne st e e eabenen
BCIOLIMIKH HapoB Hipke 45 °C.......... ettt st es 3D

6) IS M30MMPYEMBIX IIOBEPXHOCTEH, paclONOXCHHRIX HAa OTKPHITOM BO3AyXe B
paboueit uiu 06CTyXHUBaEMOH 30HeE!

HPH METAUTHHECKOM MIOKPOBHOM CJIOE ....cuvrverrmrurinnsnasanssssaess 55
I8 APYTHX BUAOB NOKPOBHOTO CJIOS wvovovereviivnnssluscacsracasanans ...60.

Temneparypa Ha NOBEPXHOCTH TEILIOBOH H30JALMH TPYyOOIPOBOIOB, PACTIONOKEHHBIX
3a npenenamu paGodell umM 00CITyXHUBacMOH 30HBI, HE JOJDKHA NPEeBbIIATh TEMIEPATYPHEIX
TIPEENOB PMMEHEHHS MaTEPHANIOB IOKPORHOTO CNIOS, HO He BhIme 75 °C.

6.7.2 PacyeTHyl0 TeMIEpaTypy OKpPYXAIOIIEro BO3AyXa CleAyeT NPHHMMATh ML
IOBEPXHOCTEH, PaCIOIOXEHHEIX:

Ha OTKPBITOM BO3IyXe — CPEIHIOI MaKCHMATBHYIO HanboJiee )apKoro Mecsaua;

B IOMEIEHNH — B COOTBETCTBHH C 6.3.

6.7.3 Tlpu HeoOXOAUMOCTH ORHOBPEMEHHOTO BBIIONHEHUA Tpebopanui 6.1-6.5 u 6.7

NPUHAMACTCA 6oblee 3HaYCHHUE pacqe’mofzi TONNTHHBI H30JIAUHA.

6.8 Onpenesienue TOMHIHHBI TENIOBOH H30JSINH € HEJIHI0 NPEIOTBPANICHHS
KOHJACHCAMH BJIATH U3 OKPYXKAIOIEr0 BO3AYyXa HA IOKPOBHOM CJI0€ TEIJIOBOi
H30JIAIHH 000pyIOBaHMS H TPYOONPOBOIOB, COAEPKAMHX BENIECTBA
€ TEMIIEPATYPOil HIDKe TEMIEPATYPb] OKPYKAIOMIET0 BO3IyXa

Jlasnbli pacyeT cieAyeT BBIIONHATH TONBKO JUI H3OJMPYEMBIX IOBEPXHOCTEH,
PacnosoXeHHbIX B TIOMEICHUH.

Pacuersas Temmeparypa M OTHOCHTENBHAs BIAKHOCTH BO3JyXa NPHHUMAIOTCH B
COOTBETCTBHM C 33JJaHMEM Ha IPOEKTHPOBAHME.

6.9 Ilpum pacuere TONMIOMHBEI TEIUIOBOH M30MALMM C LENBIO NPENOTBpALICHHS
KOHAEHCAIlMA BNAarM Ha BHYTPCHHHX IIOBEPXHOCTAX OOBEKTOB, TPAHCIIOPTUPYIONIWX
razoo0pa3Hele BENIECTBA, COIepKallie BOJIHBIE Maphl MM BOISHBIC IIAphl U I'a3bl, KOTOPHIC
IPH PaCTBOPEHUM B CKOH/ICHCHPOBABINMXCS BOAAHBIX Mapax MOTYT MPUBECTH K 06pa30BaHuUIO
arpecCHBHBIX NPOJYKTOB, paCHeTHYIO TEMIIEPATypy OKpYXajomel Cpeipl Clienyer
IIPUHMMATD B COOTBETCTBHU C 6.3.

6.10 JIna wu3onupyeMblX NOBEPXHOCTEH C OTPUIATENBHBIMH  TEMIIEpPaTypaMH,
PaclOJIOKEHHBIX B IOMEIICHWM, TONIIMHA TEIUIOM3OJIALMOHHOIO CJIOS, OIpEAEIeHHas I0
yenoBusaM 6.1, 6.2 gomkua 6erTh nposepeHa mo 6.8, B pesynbrare nmpuHMMaercd Golbluee
3HaYCHHUE TONIIUHBI CITO.

6.11 TemmoH30MAUMOHHYI0O KOHCTPYKLIHIO C TEIUIOM3ONSHHOHHBIM CJIOEM M3
OJHOPOJHOIO MaTepuana, YCTAaHOBICHHOTO B HECKONBKO CJIOEB, IpH pacyerax
paccMaTpUBaroOT KaK OXHOCIOHHYIO.

Pacyer TOMIMHBI TEIUIOH30IALUHOHHOTO CNOA KOHCTPYKIHH, COCTOAIIECH H3 ABYX U
Gojiee CIIOEB pPasHOPOIAHBIX MaTepHAloB, CACHYeT MPOBOAUTH MCXOAA M3 TOIO, YTO
MEXCIOHHAA TeMIlepaTypa HE IpeBbIIacT MAaKCHMAIbHYIO TeMIIEpaTypy NPHMEHCHHSA
TEIUTOU3ONAUMOHHOTO MarepHana IOCHeAyIOIUX cjoeB. ToNmuHy Kaxaoro cios
PacCUHTHIBAIOT OTAENBHO.

6.12 PacuetHylo TOJWIMHY TEIIOM3OJALMOHHOTO CJIOS B KOHCTPYKLMSAX TEIIOBOH
M30JIAIMH Ha OCHOBE BOJIOKHHMCTBIX MAaTEpUaOB M U3XENHH (MaTOB, IIIIUT, XOJCTOB) CAEIYET
OKDYTJISTh NO 3HAUYEHMH KpaTHBIX 10 MM.
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B KOHCTpyKIMSX Ha OCHOBE MHHEPAIOBATHHIX IHHIHHAPOB, XXECTKHX SYEHCTHIX
MaTepHalioB, MATEPUANOB M3 BCHEHEHHOIO CHHTETHYECKOrO KaydyKa, IIOJIM3THIEHA H
IEHOIIACTOB CJEAyeT IpHHUMATh OMMXalurylo K pacyeTHOM TOJIUUMHY H3AENHH o
HOPMATHBHBIM JJOKYMEHTaM Ha COOTBETCTBYIOLIME MATEPHANIbL.

Ecnmu  pacyetHas ToMImHHA ~TEIUIOMRONALMOHHOTO  CIOS HE  COBIANAET C
HOMEHKJIATypHOH ~ TONIIMHON BhIOpaHHOrC MaTrepHana, CIEAYeT IPHHUMATh no
AedcTByIOIEH HOMEHKIaType 6mbkaiinyio 60iee BEICOKYIO TOJIMIMHY TEILIOU3OIAIUOHHOTO
MaTepHaa. '

JomyckaeTcss NpUHEMATh OIHKaKIIyIo 60Jiee HH3KYIO TONIIAHY TEIUTOM3O0SIIHOHHOTO
CIIosl B ClTy4asiX pacyera IO TeMIIepaType Ha NMOBEPXHOCTH HM3OJIMH ¥ HOpMaM IIOTHOCTH
TEIJIOBOr0 IIOTOKA, €C/IH pa3sHHOa MEXIAY Pac4eTHOH K HOMEHKIATYpHOH TOMUIIMHON He
[PEBBIIEET 3 MM.

6.13 MuHHMAaNBHYIO TONIIUHY TENION30JISIAOHHOTO CIIOS CIENYeT IPUHAMATh:

IpH M30NSAIMH IMIMHAPAMH U3 BOJIOKHHMCTBIX MAaTEpHATIOB — paBHOM MMHHUMAaNbHOH
TOJIOHHE, NpelyCMarpuBacMoOd roCyJapCTBCHHBIMH CTaHAAapTaMH HIH TEXHHYECKHMHU
YCIOBUSIMH;

IIPH U30JIALHEH TKaHAMH, II0JIOTHOM CTEKJIOBOJIOKHUCTBIM, IIHYpamH — 20 MM.

IIPY H3OJLLHH H3JEAUSAME M3 BOJIOKHUCTHIX YIUIOTHAIOMUXCS MaTepuanoB — 20 Mym;

NpH M3OJALUM JXECTKMMH MaTepHalaMH, U3JC/IUAMH H3 BCICHEHHBIX HOJIMMEDPOB —
PaBHOH MMHHUMAJILHOH TONIIMHE, NPEeAyCMaTpPHBAEMO# FOCYAapCTBEHHBIMHU CTaHAAPTaMU HIIH
TEXHUYECKUMH YCIOBHSIMH.

6.14 IlpenenpHas TONIIMHA TEIUIOM3ONALUOHHOTO CIOS B KOHCTPYKIHMAX TEIUIOBOMH
H30J11AH TPYOOIIPOBOJOB IpHBEAEHAa B NIpHIIOXKEHUH I

Ecnu pacuetHas TomuuHa OoNplne, yeM MOXeT OOECHEYHTH B COOTBETCTBHM C
npunoxenueM I' BHIOpaHHBIH TEIUIOH3ONSIMOHHEIA MaTepHal, CIACAYeT NPUMEHHTh Golee
3¢ PeKTHBHEI TEIUIOH30AMHOHHEIA MaTepUall.

IIpumMeneHne KOHCTPYKIMH ¢ OobINe# TOMIUHON TEIIOU3OALHOHHOIO ClIos TpebyeT
TEXHHUYECKOro 060CHOBaHMUS.

6.15 TomuuHy TENJIOH3OJIALMOHHOIO CJOS B KOHCTPYKLHMSX TEIIOBOM H30IALMH
[IpUBapHOi, MyQTOBOH H HEChEeMHOH (raHUeBOH apMaryphl cleldyeT IPHHHMAaTh paBHOH
TOJIIMHE U30MALKH TPyOOnpoBoa.

Tonmuuny TENnIOM30MSLHOHHOIO CIIOS B CHEMHBIX TEIUIOM30MAINOHHBIX KOHCTPYKUMAX
¢uaHLEeBbIX coeluHEHUA W (pIaHIeBOd apMaTypsl ¢ HONOXHMTENbHOH W OTPHIATENbHON
TEMIIEPATYpPOH TPAaHCIIOPTHPYEMBIX BELIECTB CJEAYET HIPHHHMATb paBHOH TOJIIMHE
U30JSIUHA TpyOOIIpoBOJa.

6.16 Ilns nomepxHocrel ¢ Temrieparypod Beime 300 °C m Hmxe muuyc 60 °C He
JOIYCKaeTcsl MPUMEHEHHE OIHOCIOMHBIX KOHCTPYKUMU. [Ipr MHOTOCIOHHOM KOHCTPYKIUH
NOCHEAYIOIIUE CIIOH JOJDKHBI NEPEKPHIBATH 1B NPEABIYIIETO.

6.17 3akasHbic TONUMHY B 00BbEM TEILUIOU3OALMOHHBIX H3ACIHA U3 YIUIOTHAIOUIUXCH
MaTepHAIOB CIIEIyeT ONPEALNATH [0 PEKOMEHYEMOMY IIPHIOXEHHUIO [1.

6.18 TonumHy MeTaIHYECKHX JIUCTOB, JICHT, IPUMEHAEMBIX UIA IIOKPOBHOI'O CII0A, B
3aBHCHMOCTH OT HapyXHOr0o JHaMeTpa WIM KOHQUIypaluH TEIIOU30IAIIHOHHON
KOHCTPYKIIMH clelyeT IpHHUMaTh 1o tabuie 16.
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Tabnuma 16— TommuHa MeTALIHYECKHX JIMCTOB /I HOKPOBHOIO CJIOS TENJIOBOI

H30JIAIIUMN
TomuyHa JINCTa, MM, IPH THAMETPe VI3ONALIAH, MM
Marepuan - cB.1600
FIOKPOBHOTO €105 350 u menee ¢B. 350 10 600 | cB.600 xo 1600 H TIOCKHE
: TIOBEPXHOCTH

JluCTs! 1 JIEHTS H3 0,35-0,5 0,5 0,5-0,8 0,5-0,8
HeprKaBelolel cTan
CTtanps TOHKONHCTOBAS .
OLMHKOBaHHad C 0,35-0,8 0,5-0,8 0,5-0,8 1,0
HeNpephIBHbIX JMHHH
JIUCTEI M3 TOHKOAKMCTOBOM
CTaJIH, B TOM 4YHCJIE C 0,35-0,5 0,5-0,8 0,8 1,0
MOJIUMEPHBIM HOKPHITHEM
JIUCTH M3 AMIOMMHUA H 03 0,5-0,8 0.8 1,0
ATTIOMMHHUEBBIX. CIUIABOB
JleHThl U3 aNIOMHHHA H 0.25-0,3 0,3-0,8 0,8 1,0
aJIIOMUHHEBBIX CILIABOB

6.19 B xauectBe NOKPOBHOIO CJIOS TEINOU3ONALMMOHHBIX KOHCTPYKIHUH IHaMETpOM
nzonsuu 6onee 1600 MM M IIOCKHX, PacloyIOXEHHBIX B IOMELIEHNH C HEArpeCCUBHBIMH H
caboarpecCHBHBIME CpElaMH, JOMYCKaeTCsl MPUMEHSATh METaUTMYECKHE JTHCTHI U JIEHTHI
tonumHo# 0,7-0,8 MM, a s TpyGonpoBonoB auamerpoM u3onanuu 6onee 600 no 1600 mm —
0,6 Mm. v

6.20 JIucTHl M JIEHTHI U3 ATIOMHHHUS ¥ aIIOMHHUEBBIX CINABoB TonuyHo#H 0,25-0,3 MM
PEKOMEHIYETCS IPUMEHSATh TOPHPOBaHHBIMH.

6.21 IUlIrykarypHelii TOKPOBHBIA CIOH  TEIUIOM30MMPOBAHHONW  TMOBEPXHOCTH,
pAacTioNOXEeHHOH B NOMENICHHH, JODKEeH OBITh OKJIeeH TKaHblo. TOMIMHY IDTYKaTypHOTO
IOKPBITUS MPH YKI4AKE 10 JXKECTKAM MM BOJIOKHUCTHIM MaTepHalaM B 3aBHCHMOCTH OT
JMaMeTpa U30IUPYEMOro o0bexTa peKOMEHIyeTcs IpHHUMATh 110 Tabnune 17.

Tabnunga 17

B H3OMALHOHHOR TomnyHa WITYKaTYPHOro MOKPHITHA, MM
A MaTepI:Iana ° Bun usonupyemoro o6rexta
TpyGOHPOBOJBI HAPYKHBIM AHAMETPOM, MM
oc
(ocHosarike) 1o 133 Bk 159 u 6onee obopynosarke
Kecrkue n3nenns 10 15 20
BonokHucTrie u3genus 15 15-20 20-25

622 JInd TEemNOW3ONAUMOHHBEIX KOHCTPYKIWH, MOABEPraioIUXCA BO3JAEHCTBUIO
arpecCHBHBIX CpeJl, CledyeT NpeayCMAaTpHBaTh 3allHUTy METAJUIHYECKUX IOKPHITHH OT
KOpPPO3HH.

Ilpy wucnons30BaHME B KayecTBE NOKPOBHOIO CJIOS CTAIH  TOHKOIMCTOBOM
ONMHKOBAHHOH TONIMHA NIYHKOBOTO IOKPHITHS BBIOMpaercs C YYETOM CTENEeHH
arpecCHBHOTO BO3AEHCTBUS Cpefibl H NPENIIONaraeéMoro cpoka cIyObl IOKPOBHOTO CJIOA, HO
He MeHee 20 MKM.

Ilpn mpumeHeHuu B KayecTBE MOKPOBHOIO CJIOS JIUCTOB M JICHT M3 QTIOMHHHA U
AJIIOMUHHEBBIX CIIJIABOB U TEIIOU3ONILMOHHOIO CJIOS B CTabHON HEOKpPALICHHOH CETKE HIIH
IpH YCTPOHCTBE Kapkaca cilefyeT MpeJyCMaTpHBaTh YCTAHOBKY IIOJi HOKPOBHBIA ClIO¥
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IIPOKJIAJKH K3 PYJIOHHOTO MaTepHalia MM OKpAacKy IIOKPOBHOIO CIOS H3HYTpH OMTYMHBIM
JIAKOM. ' ' _

6.23 ITox nOKpOBHEIH CIOH H3 HEMETAJUTHYECKHX MAaTEPHAIIOB B IIOMEINEHHUIX XPaHEHHA
H nepepabOTKH [MHINEBBIX MPOIYKTOB CIEAYET IPERYCMATPHBATE YCTAHOBKY CETKH CTANbHOR
U3 IIPOBOJIOKH JHAMETPOM He MeHee 1 MM ¢ sryeiikamu pasMepoM He Gonee 12x12 mMm.

6.24 KoHCTpYKUIHS TEIUIOBOM H30JIAIMM JODKHA HMCKIIOYATh ee aedopMaunuio u
CHONI3aHWE TEIUIOM3OMIIMOHHOIO. CI0s B . Ipolecce JIKCIUlyaramud. B cocrase
TEIUIOM30JIAMOHHBIX  KOHCTpykimii  obopyloBaHHS M TpyOONpOBOJOB  ClENYET
HpexycMaTpuBaTh OMOPHBIE 3JIEMEHTHI W pPasTpyXKalollHe YCTpoHCTBa, obecrnedHBaioIIHE
MEXaHHYECKYIO MPOYHOCTD M 3KCILTYaTallMOHHYIO HAAEKHOCTh KOHCTPYKIH.

Ha BepTukaneHBIX ydacTkax TpyOOIpOBOGIOB H 0OOPYHOBaHHS ONOPHEIE KOHCTPYKIIHH
CIieIyeT npeAyCMaTpUaBaTh Yepe3 Kaxable 3 — 4 M 10 BBICOTE.

6.25 B KOHCTpYKIMSAX TEIUIOBOM H30JAIMM OOOpYyAOBaHHMI H TpPYOONpPOBOROB C
OTpULIATENbHBIMH TEMIIEpaTypaMH BEOIECTB HE CIEAYeT IPHMEHATh METaUNIMYECKHE
KpEHexHple MAETaNd, NPOXOAAIHE dYepe3 BCIO TONIHHY TEIUIOH30/IIHOHAOIO CIOS.
Kpenexnple peramd WIM HMX 4YacTH cClelyeT INpeAycMaTpUBaTh M3 MaTCpPHAOB C
TETUIONPOBOJHOCTEIO He Gonee 0,23 Bt/ (M-°C).

JlepeBsiHHBIE KpeNe)XHBle NETATM JOJDKHBI OBITH 00paboTaHE aHTUIMPEHOM H
AHTHUCENITHYECKUM COCTaBOM.

OneMeHThl KpeIIeHHA, HM3TOTOBICHHBIE H3 YIJCPOAHUCTOH cCTamM, AOJDKHBl HMETh
AHTUKOPPO3UHHOE TOKPBITHE.

6.26 PasmemeHue KpeNeXXHBIX JHeTaliell Ha H30JUPYEMBIX IOBEPXHOCTAX CIEAYyET
npuHAMarts B cootBerctBud ¢ OCT 17314.

6.27 Jlerany, nipeqycMaTpUBaeMbIe JUIS KPENJIEHHUS TCIUIOU30JLMOBHOM KOHCTPYKIMH
Ha MOBEPXHOCTH C OTPULATENBHBIMH TeMIIEpaTypaMH, AODKHBEI HMETh aHTHKOPPO3HOHHOE
NOKPBITHE WIIM H3rOTABIUBATHCA U3 KOPPO3HOHHO-CTOMKHX MaTepHalIoB.

KpenexHbie AeTad, CONPHKACAIOLMMECS C H30NHPYEMOH IIOBEPXHOCTBIO, ClIEAYET
NpelyCMaTpUBaTh:

JUIS IOBEPXHOCTEH ¢ TeMueparypoit oT MuHyc 40 10 400 °C — u3 yriepoucToi cTaiy;

JUIs noBepxHocTeit ¢ temneparypoii Beine 400 u Himxe MuHyc 40 °C — H3 Toro xe
MaTepHala, YTO H H30JIHPyeMas IOBEPXHOCTb.

DmeMeHThI KPEILTEHHS TEIUIOH30JIILIMOHHOIO " IOKPOBHOI'O CclIoeB
TEIIOM30MAHOHHBIX KOHCTPYKIHMK 00OpyAOBaHHS M TPYOOMPOBOJOB, PACIONOXECHHBIX Ha
OTKPHITOM BO3JIyXe B palioHaX C pacyeTHOH TeMIepaTypoH OKPYXaloUIEro BO3JIyXa HIMXe
munyc 40 °C, cneyeT NpUMEHATH U3 JIETHPOBAHHOHN CTAIH MW aTIOMUHHSL.

6.28 KoHCTpykuMs NOKpPOBHOrO CJOS TEIUIOBOM H30JSLMM JOJDKHA JIOIyCKaTh
BO3MOXHOCTh KOMHOEHCAIIHH TeMIIEpaTypHBIX HedopMalMii H30JIHpYeMOro O0BeKTa MU
TEMIOM30NAHUOHHOK KOHCTPYKIIHH.

TeMmriepaTypHble LIBBI B 3alMTHBIX IOKPHITHSAX TOPH3OHTAIBHBIX TPYyOOIPOBOIOB
cllelyeT NpeAyCMaTpuBaTh Y KOMIIEHCAaTOPOB, ONOp H IIOBOPOTOB, 4 Ha BEPTHKAIBHBIX
TpybOIpoBOaX — B MECTAaX YCTAHOBKU OIOPHBIX KOHCTPYKIIHH.

[lpr m3onsauuyu >xeCTKMMH ()OPMOBaHHBIMH H3JCIHMIMH CJENyeT IpeNyCMarTpuBarh
BCTaBKH H3 BOJIOKHHCTBIX MaTE€pHANIOB B MECTaX YCTPOHCTBa TEMIIEPATYPHBIX LIBOB.

6.29 Beibop MarepHana Uil TOKPOBHOTO CJOS TEIUIOM3OISHUOHHBIX KOHCTPYKUMHA
obopynoBanust ¥ TpyOONPOBOJOB, PACIOJIONKEHHBIX HA OTKPBEITOM BO3yX€ B palloHax ¢
pacyeTHOH TemmepaTypoil OKpykaromero Bo3ayXa MuHyc 40 °C m Hmxe, cienyer
NPOM3BOMMTL C YYETOM TEMIEPATYPHBIX MPEAENoB NPHMEHEHHS MATEPHANoB MO
JIEHCTBYIONIMM HOPMATHBHBIM JOKYMEHTaM.
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6.30. KoHCTpyKuus KperieHHs: IOKPOBHOTO CJIOS TEILIOBOM H30JSMUH 000pyI0BaHHus U
TpYOOIIPOBOZOB C OTpHUATETBbHBIMH TEMIICPATYpaMH BELIECTB MOOJDKHA HCKIOYATh
BO3MOXHOCTB HOBPEXIEHHS HapOH30IALHOHHOIO CJIOS B IIPOLECCE HKCIINyaTaluH.

6.31 Jlna oGopynoBanus H TPYyGOIIPOBONOB ¢ OTPHIATENBHBIMH TEMIIEPATYPAaMH IIpH
IpHMEHEHHH NapOH30JIAIIHOHHOTO CIIOA U3 PYJIOHHBIX MaTepHanoB 6e3 CIUTOMHON HaKIeHKH
clefyer IpefycMaTpuBaTh TEpPMETH3allMI0 IIBOB MapOH3OJISALUHOHHOTO CJIOS; IIpU
TeMIIEpaType H30JMpyeMOH IIOBEpXHOCTH HiIbke MuHyc 60 °C  cremyer Takxke
IIpeyCMATPHBATh TEPMETH3ALMIO [IBOB MOKPOBHOTO CJIOS TEpPMETHKAMH MM [UIEHOYHBIMH
KITeALIUMHCS MaTepHaJIaMH. ,

6.32 Jlns 6eckaHaIBbHOR NPOKIANKU TPYOOIPOBOAOB TEIIOBBIX CETEH B CYXHX IPYHTaX
BO3MOXXKHO IIPUMEHEHHE H30JIIMH M3 IUTYYHBIX (GOpPMOBaHHBIX H3HENUH (CKOpNYIIEL,
CErMEHTHI) M3 NEHOMONUYpeTaHa WM NoauMepOeToHa ¢ BOJOHENPOHHIAEMBIM TIOKPOBHBIM
CIIOEM, IpPHY 3TOM TEIUIOM30JIALHOHHBIE M3JENUS CIeAyeT YKIaIbBaTh Ha BOJOCTOMKHX H
TEMIIEPATYPOCTONKHX MacTHKaX UIIH KIesX.
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IIpunoxenne A
~ (obsizaTenbHOE)

Hepeqenb HOPDMATHBHBIX JOKYMCHTOB, HA KOTOPbI¢ HMEKTCH CCBIIIKH B TEKCTE

CIT 60.13330.2012 «CHulIl  41-01-2003 Otonnende,  BEHTHIIAIHSI H
KOHIUIHOHHUPOBAHUEY

CIT 124.13330.2012 «CHHuII 41-02-2003 TemnoBslie ceTu»

T'OCT P 52246-2004 IIpokaT nHCTOBOM ropA4EOLMHKOBAHHEIA. TeXHHYECKHE YCIOBUS
I'OCT 618-73* ®ojbra amoMHHANEBas A1 TEXHHUSCKHUX Lelel. TexHuueckue ycaoBus
I'OCT 4640-93 Bara MunepanbHas. Texuudeckue yCIIOBHS

F'OCT 9438-85 Ilnenka nonusuHIWIOYTHpANEHAS Kiesmas. TeXHHYECKHUE YCIOBHSA
I'OCT 10296-79 Uzon. Texnudeckue ycnoBus

T'OCT 10354-82 Ilnenka nonuaTUNeHOBas. TeXHUYECKHE YCIOBHS

I'OCT 10923-93* Py6epoun. TexHuueckue ycIoBUs

I'OCT 14918-80* Cranp TOHKONHCTOBasS OUMHKOBaHHAas C HENPEPBHIBHBIX JIMHHI.
Texauyeckue ycioBus

I'OCT 17314-81 YcrpoiicTBa MU KpEIUIeHHS TEMIOBOH H3OJALMU CTANBHBIX COCYIOB
u annapatoB. KoHCTpykiHs 1 pasmepsl. Texnuueckre TpeboBaHus

['OCT 25100-95 I'pynrsr. Knaccudukanms
['OCT 25951-83 Ilnenka noMHITHIEHOBAsS TEpMOYCano4YHas. TeXHUUECKHE yCIOBHS

I'OCT 3024494 Martepuans ¥ u3enus CTpPOMTENbHBIE. MeToapl MCIBITaHMH Ha
BO3ropaeMocTh (TOpIOYECTh)

I'OCT 30732-2006 TpyOnl u dacoHHBIE M3IENUA CTAIBHBIC C TEIIOBOA H30IALMEH H3
MEHONONMYpPEeTaHa ¢ 3amuTHON 060soukoii. TexHHueckHe ycnoBus

I'OCT 31309-2005 Marepuansl CTPOUTENBbHBIC TEIUIOM30JAIMOHHBIE Ha OCHOBE
MHHEPAIBHBIX BOMIOKOH. OOIpe TEXHMIECKHE YCIOBUA
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Hpunomeuné b
(cnpaBo4HoOE)

PacquHble TEXHHYECKHE XapaKTePHCTHKH
o TEMJIOH3OJANHOHHBIX MATEPHAJIOB H H3AeJni

Tab6bnuna b.1
TemnonpoBoaHOCT
Cpenuss TEIUIOU30/ A LIMOHHOTO
: Matopran, usgemme rmor:ocTB MaTepPoIaJla B KOHCTPYKLMH 7:’,,3, Temneparypgc I'pynna
KOHCTPYK- B1/(M-°C) nns nonegxziocreu ¢ |npuMeHeHui, rOpIOYECTH
—_—— Temnepatypoit, °C
’ 20 u BhILLE 19 n HHXe
Martst MEHEpaJIOBaTHEIE 90 0,041 +0,00022 1,, | 0,041— |Ot munyc 180 |Heropiouune
TPOLIMBHBIE 0,032  |no 450 mna
100 0,045 + 0,00021 ¢,, | 0,044— |maros, Ha
0,035 |TkaHu, ceTke,
125 0,049 +0,0002¢,, | 0,048— [xoncre u3
0,037 |cTexmoBo-
JIOKHa;
Jo 700 - na
MeTaIH4ec-
KO ceTke
ITIUTH! TEIIOM30IALHOHHbBIE 65 0,04 +0,00029¢,, | 0,039— |Ot MuHyc 60 To xe
13 MUHEpanbHOH BaTsl 0,03 |no 400
Ha CHHTETHYECKOM 95 0,043 +0,00022 ¢, | 0,042-
CBA3YIOLEM 0,031
120 0,044 +0,00021 ¢,, | 0,043— |OT mMuHyc 180 »
0,032 |mo 400
180 0,052 +0,0002 ¢, | 0,051-
0,038
[onyuuauEAps! ¥ LIUNUHADPSI 50 0,04 +0,00003 ¢,, | 0,039— 1Ot munyc 180 »
MHHEpaJIOBaTHbIE 0,029 |mo 400
80 0,044 + 0,00022 ¢,, | 0,043
0,032
100 0,049 + 0,00021 ¢,, | 0,048-
0,036
150 0,05+0,0002¢, | 0,049~
0,035
200 0,053 +0,00019¢,, | 0,052—
0,038
Martsl ¥ Bata u3 80 0,032 +0,00019 ¢, | 0,031- {OT MuHyc 180 »
CynepToHkoro 6a3ansLToBOro 0,24 ino 600
BOJIOKHA 6€e3 CBA3YIOUIEro
HIHyp TeNNOU30NALMOHHBII 200 0,056 + 0,00019 ¢, | 0,055- |Ot munyc 180 |HI™-I"1
13 MUHEPAIbHOMH BATBI 0,04 {no 600
[Inyp acGecToBLIM 100-160 | 0,093+0,00019 ¢, - Or20 10220 |I'1
Martb! U3 CTEKNAHHOIO 50 0,04 +0,0003 ¢,, | 0,039- |OT Munyc 60 [Heroprouue
LUTANENLHOTO BOJIOKHA HA 0,029 |mo 180
CHHTETHYCCKOM CBA3YIOILEM 70 0,042 +0,00028 ¢,, | 0,041
0,03
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TermonpoBogHOCTD
Cpenuas TEIUTOM30NALHOHHOTO
Marepuar, wsgense IUIOT:OCTL MaTeplza,na B KOHCTPYKIIMH Ay, Temneparypi: I'pynna
KOHCTpYK- Bt/(M-°C) gns nosepxgocreﬁ ¢ |npumenenuit, °C| ropiouectn
I TeMIeparypol, °C
’ 20memie |19 o HIKE
Mars! npoLIMBHEIE U3 50 0,04 + 0,0002 ¢, 0,037- |OrMmunyc 60 |Heroptouue
CTEKJIAHHOrO LITanenbHoro 0,03 |mo 300
BOJIOKH2 HQ CHHTETHIECKOM
CBA3YIOHIEM
Mats! ¥ BaTa u3 70 0,033 +0,00014 1,, | 0,032~ |OT Munyc 180 To xe
CYTIEPTOHKOTO CTEKJITHHOrO 0,024 [mo 400
BOJIOKHA 6e3 CBA3YIOLLEro
Tennou3onaIHOHHEIE 130 0,05 +0,0002 ¢, 0,05- |Ot munyc 150 »
H3JIeTns U3 NEHOCTEKIA 0,038 |mo0350
ApmoneHobeToH 200-300 | 0,055 +0,0002 t,, 0,055 |Ot munyc 60 »
1o 300
Ilecok nepsuToBblid, 110 0,052 +0,00012 ¢, | 0,051— Ot munYC 180 »
BCIIy4eHHBIH, MeJIKHi 0,038 im0 875
150 0,055+ 0,00012 ¢, | 0,054~
0,04
225 0,058 +0,00012 ¢, | 0,057-
0,042
Tennou3osLIMOHHbIE 30 0,033 +0,00018 ¢,, | 0,032— |Ot Muuyc 180 |I'3-T'4
H3J1ENHS U3 0,024 in0 70
MIEHOTIOUCTHPOJIA 50 0,036 + 0,00018 ¢,, | 0,035-
0,026
100 0,041 +0,00018 ¢, 10,04-0,03
Tennon3onsuuoHHEIE 40 0,030 +0,00015¢,, | 0,029- |Ot munyc 180 |['2-T4
H3JeNNS U3 0,024 |mo 130
NICHONONNYpETaHa 50 0,032 +0,00015 ¢, | 0,031-
0,025
70 0,037 +0,000151¢, | 0,036—
0,027
INTenononumepMuHepan 200-250 | 0,047 +0,0002 ¢, 0,047 |Otmunyc 60 'l
0 150
Tennon3onaoHHbIE 60-80 0,034 + 0,0002 ¢, 0,033 |Ormunyc 60 |I'1-I3
H3/1eJIHs U3 BCIICHEHHOrO o 125
Kay4dyka
Tennou3onsLyOHHEIE 50 0,035 +0,00018¢, | 0,033 |Ormunyc 70 |[3-T4
H3CHHs U3 1o 70
NIEHOTNONUATHNICHA
Ilppumeuanus
1 Cpensia TeMnepatypa TEIIOU30JISUHOHHOTO cnos, °C:
ty, = (&, + 40)/2 — Ha OTKpBITOM BO3[AyXe B JIETHEE BpeMsd, B IOMEIICHHMH, B KaHANaX, TOHHENAX,
TEXHUYECKUX HOJTIONbAX, HA 9epAakaX M B IIOJBAIAX 34aHuH;
Iy = /2 — Ha OTKPHITOM BO3LyXe, BO3JAyXe B 3UMHee BpeMs, TlIe f, — TEMNepartypa cpelbl BHYTpH
usonupyemoro obopynosanus (Tpyborporona).
2 Bonsliee 3Ha4eHUE PacUETHOU TEILIOMPOBOJHOCTH TEITOM3OIANHOHHOrO MaTepuana 8 KOHCTPYKLIHH
1S noBepxHocTel ¢ TeMnepatypoit 19 °C U Hibke OTHOCHTCS K TEMMEpaType M30MpyeMON NMOBEPXHOCTH OT
muHyc 60 10 19 °C, MeHblnee — x Temnepartype MuHyc 61 °C u Hike.
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Ipuaoxenne B
(pexomenayemoe)

MeToanl pacuera TenJoBOi 300U 060pyI0BaHHNSA H TPYOONPOBOOB

B.1 PacyeTHbie opMyJIbl CTALIHOHAPHOI TeILJIONEpeAaYH
B TEIIOH30JIAHOHHBIX KOHCTPYKIHSAX

[ToBepxHOCTHast IUIOTHOCTh TENJOBOIO IIOTOKAa 4Yepe3 IIJIOCKME IOBEPXHOCTH
paccUUTHIBAacTCA 10 popMyIam:
OJHOCTOMHAA NOCKas CTEHKa

t -t
9 = R £ z ; (B.1)
RBH + T + RH3 + H
MHOI‘OCJIOff’IH&SI IIJIOCKast CTCHKA U3 71 CJIOCB
L -t
qr = 3 (B.2)

R +R, +Zn:R‘.. +RH.
i=}

JluneliHas IUTOTHOCTH TEILUIOBOTO TIOTOKAa 4Yepe3 IMIMHAPUYECKHE MOBEPXHOCTH
pacCuHTHIBacTCA 10 GopMyIaM:
OJIHOCJIOWHAS UITHHpHYECKas CTEHKa
tB - tH

= ; B.3
9 R: +R:+R:E+ R B

MHOTOCI0MHas OUIMHAPHYCCKaA CTEHKaA U3 n CJIOEB

t—t
q, = —t ; (B.4)
R: +R:+ ZR,." + R

1=1

IJ€ ¢r ~ NOBEPXHOCTHAs! INIOTHOCTH TEIUIOBOIO MOTOKA Yepe3 MIIOCKYIO TEILOH30MSIHOHHYIO
KoucTpyKimio, Br/M%;
Iy — TeMIiepaTypa cpeabl BHYTPH H30IHpyeMoro o0bekTa, °C;
I, — TeMIeparypa okpyxatoueit cpeast, °C;
Ry — conpoTuBneHHe Temnoorade Ha BHYTPEHHEH MOBEPXHOCTH CTEHKH H30JIHPYEMOTO
00BeKTa, M2-°C/BT;
Ry — T0 Ke, Ha HAPYXKHOM TOBEPXHOCTH TEILTOM30IsIHH, M*-°C/BT;
R — TepMuyecKoe COpOTHBIEHHE CTEHKH H30IHPYEMOTro 06heKTa, M2.°C/Br;
Rus — TO ke, IIIOCKOTo CII0s H30JIALKH, M2-°C/Br;

n
Z R, — monHoe TepMHYECKOE CONPOTUBIECHHE H-CIOWHOM IIIOCKOH H30JIALHY;
i=1
R, — TepMuYeCcKOe COMPOTHBIICHHE i-I'0 CIIOA, M2'°C/BT;
¢ — JIMHEeHHas IUIOTHOCTH TENJIOBOrO II0TOKA 4epe3 LHJIMHIPHYECKYIO
TEMION3ONALHOHHYIO KOHCTPYKUHIO, BT/M;
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R,LH ~ JMHEHHOE TEPMHYECKOE CONPOTHBIEHHE TEIIOOTAaYe BHYTPEHHEH CTEHKH
usonapyeMoro oosekra, M-°C/Bt;

RE— 710 %e, HapyxuO# M30mAHH, M- °C/BT;

R,f, ~ JHHEHHOE TEpMHYECKOE COMPOTHBICHHE IHMIMHAPHICCKOH CTCHKH H30JMPYEMOr0
o6nexta, M-°C/BT;

R“L3 — TO Xe, HHIHHIPHYIECKOro CIos u3omsuH, M-°C/BT;

ZR,L — NOJHOE JHHEHHOE TEPMHYECKOE CONPOTUBICHHE N-CIOHHONR IMIMHAPUYECKON

H30JIALUH;
R — nuHejHOE TEPMHYECKOE CONPOTHBIEHHE i-I'0 c110s, M-°C/BH.
B ypaBHeHmax (B.1)(B.4) compoTHMBIEHHS TEIUIOOTAA4e H  TEPMHUYECKUE
COIPOTHBIICHUA CTEHOK ONPENensioTcs o GopMyiam:

1 ) 5 5
s Rym = R =255 Ry =255 Ri=—5 (B.5)
L L 1 du3
L S NN B.6
Rm ﬂdc-r Rﬂ ”d:saﬂ 3 o /«L“ dCT ( )
USRI S B (B.7)
27h, 4, 27r/1 d‘

TO€ Oy, Oy — KOIQOHUHEHTHI TEIUIOOTAaYd BHYTPEHHEH IIOBEPXHOCTH  CTEHKH
U30JTMPYEMOT0 00BEKTa B HapY)KHOH MMOBEPXHOCTH M30JIALMH, BT/(M2-°C);
Acts Aus, Ai — KOI(QQOHLHMEHTHI TEIUIONPOBOJHOCTH COOTBETCTBEHHO MarepHala CTEHKH
H30JUpYEMOro O0BEKTa OJHOCIHOHHON H30MAUMM, H3O0JAHHM -0 CIOs
n-cioiao# m3onauuy, Br/(m-°C);
Sct, Ous, O; — TOJIIMHA COOTBETCTBEHHO CTEHKH HM30JIHPYEMOTO OOBEKTa, OJHOCIOHMHOH
U3OJIAIAH i-T0 CJION N-CIIOMHOM H30ALMH, M;
d’, d— BHYTpeHHHI U HapyKHbIH JHAMETPHI CTEHKH H30JHPYEMOro 00B€EKTa, M;
d;® — HapyXHBIH JUaMeTp U30JLILUH, M;
d!, d. — HapyXHBIA 0 BHYTPEHHUN JUAMETPEI i-I'0 CIOs K-CIORHOMN H3OMALHH, M.
Pacnpesenenne TemIepaTyp B MHOTOCIOHHOM W30JSLMM  PacCUMTHIBAETCS 1O

dbopmynam:
TEMIlepaTypbl Ha BHYTpPEHHEH M HapyXHOH IIOBEPXHOCTAX CTEHKH H30IHUPYEMOrO

00beKTa NI0CKOH GOpPMEIL:
=t8—qFRBH; t:T =t::—qFRcr; (BS)

TEMIeparypa /' Ha HapyXHOH HOBEPXHOCTH IIEPBOTO CIIOA M3OJALMH, Ha rpaHHie
HIEpBOTO H BTOPOTO CIIOEB

=67 —qR; - (B.9)
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H janee, HauMHas co BTOPOro Cilos, Ha rpaHunax (i-1)-ro u i-ro cioes

1=t qFR (B.10)

3

TEMIEpaTypa Ha HapyKHOK NOBEPXHOCTH I-CJIOS N-COHHON CTEHKH: -

=t +q.R,. (B.11)

P acnpeacicHHE TEMIEpaTyp B IIHJII/IHI[pI/I‘{CCKI/IX MHOTOCJIOHHBIX M30JALMOHHBIX
KOHCTPYKIIMAX pacCUATHIBACTCA 110 (bopMynaM

(&=t —q, R 5 =15 —q,RE; (B.12)
1=t 4qLRIL; (B.13)
0=t —q,R" (B.14)
1=t -q,R". (B.15)

3HayeHHs TMOBEPXHOCTHOH U JMHEHHOH IUVIOTHOCTH TEILIOBBIX ITOTOKOB, BXOASIIUX B
¢opmynsr (B.8)~(B.15), onpenensores no (B.1)-(B.4), a TepMuyecKre CONMPOTHBIEHUS — 11O
(B.5-(B.7).

[Ipu pacdere MHOrocaOMHBIX KOHCTpykumid mo dopmynam (B.2), (B.4) reobxomimo
3HATh KO3()(PHUIHEHTH! TEMJIONPOBOJHOCTH H3OIALMOHHBIX cIoeB. II0CKONBEKY OHHU 33BUCAT OT
TEMIEPaTypsl JODKHBL OBITH HU3BECTHBI CPEJHHME TEMIEpATyphl KaXAOro Cjos, Ui
OlpeneNieHUss KOTOPhIX HEOOXOOMMO 3HAaTh TEMIlepaTypsl Ha IpaHHIax cioeB. [iis ux
pacdeTa HCIOJB3YETCS METOJi IIOCHENOBATCIBHBIX NPHOMIKSHUH, [peaycMaTpUBalOmMuUi
IIPOBEJCHHIE HECKOJIBKHX PACYETHBIX ONEPALHH.

Ha nepBoM stame ang BceX CIOEB CpelHASA TeMIleparypa H30JALUM IPUHHMAETCs
paBHOH MOIyCyMMe TeMIlepaTyp BHYTPEHHEH M HAapy>KHOH cpelbl, IIpH JTOH TeMIIEparype
ompesenseTcs TEIUIONPOBOJHOCTh BCEX TEIIOM3ONAIIHOHHBIX coeB. 3areM, mo (2), (4)
OnpeaensioT 3HadeHus qr Wi q; U 0o (B.8) — (B.11) ana miockoit u no (B.12)«B.15)
HUJTHHAPUYECKOR CTEHOK pacCYMTBIBAIOT TEMIICPATyphl Ha TIpaHHUIAX CJIOEB M CpEIHHUE
TEMIIEpaTyphl KAXAOTr0 CJIos.

Ha Bropom sTame 1o HaiiieHHBIM Ha NEPBOM JTale CpeJHUM TEMIlepaTypaMm CJocB
BHOBB ONIPENENSIOT TEIUIONPOBOXHOCTE BCEX CIIOEB, 3aT€M HaXOJAT IUIOTHOCTH MOTOKOB
TeIJla ¥ CHOBA PACCYMTHIBAIOT IIOCNIOMHBIE TEMIIEpATyphl, W TaK Jaliee 10 TpeOyemoi
TOYHOCTH pacyeta. Hampumep, 1o Tex 1op, noka NOCHoiiHble TeMIepaTypsl Ha k-M U (k-1)-M
mare OyxyT oTid4aThes He Gosee ueM Ha S5 %. B mpakTuuyeckmx pacuerax JUIsS 3TOH IENH
Heo6xouMo npoBesieHue He Gonee 3—4 pacueTHBIX onepayuii.

B.2 Pacuer TemtoBoii uzoasanuu o6opynoBaHus H Tpy6onpoBoaoB

B npaktmyeckux pacyerax TEIIOBOH H3OMALMH NPHHHUMAETCH PSR  JONMyLICHHH,
MO3BOJIAIONIMX HCHOJb30BaTh YIPOIECHHBIE pACYETHBIE POPMYIIbL.

ConpoTHBleHHEe TEMIOOT/Aa49e OT BHYTPEHHEH Cpelbl K BHYTPEHHE(l IOBEpXHOCTH
CTEHKM H30/IMPYeMOro o0beKTa ULl XKHIKHX U ra3000pa3HBIX Cpel SIBISETCS MPEeHEOpenRUuMo
MajbiM B CPaBHEHMH C TEPMHYECKHM COIPOTHUBJICHHEM TEILIOW3OIALUMOHHOIO CJIOS H B
NPAKTUYECKHX PACYETAX MOXKET HE YUUTHIBATBCA.
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TennonpoBoxHOCTE CTEHOK H30JMpyeMoro oOOpyZOBaHMA M  TpyGompoBOzOB,
M3rOTOBJICHHRIX H3 META/UIa, B JECATKH pa3 IPEBHINAET TEIUIOMPOBOAHOCTE H30JIALMH,
II03TOMY TEPMHYECKHM COIIPOTHBJICHHEM CTEHKM TaKXe MOXHO IpeHeOpeur 6Oe3 3aMeTHOro
CHHDKEHMS TOYHOCTH pacyeTa. . :

C y4eToM yKka3aHHBIX NONYIIEHMH B TpPAKTHYECKMX pacyeTax IS OIpEHeCHHs
TEIJIOBOTO IOTOKAa Yepe3 H30JMPOBaHHBIE CTEHKH TpyOOIpOBOAOB M  00OpyAOBaHHS
HCHOJB3YIOTCA CeRyIomue GopMy bl

JUI IUTOCKHX TIOBEPXHOCTEH ¥ NMIHHAPUIECKUX JIMaMeTpoM Gotee 2 M

p=Lemt)k (B.16)
DR +R,
i=1
A5 TPYGOIPOBOOB IHAMETPOM MeHee 2 M
=tk (B.17)
DRI +R!
i=1

rae K — xo3pduLMeHT MONONHUTENHHBIX IOTEPh, YYUTHIBAIOIIMH TEIIONOTEPH depes
TEIUIONPOBOJHBIE  BKIOYCHHS B TEIUIOM3ONAIMOHHBIX  KOHCTPYKIMAX,
00yCIIOBIEHHBIX HATMYHEM B HUX KPEIEXKHBIX AeTalel u onop (Tabmuma B.1).

Ta6nuna B.]1 —3nayenns kodpPuiHeHTa XONOJIHUTEIBHLIX IOTEPH
AJist TpybonpoBoioB
Tun msonupyeMoro o6bexra Kosdpuuuent K
Tpy6onpoBo/bl Ha OTKPBITOM BO3AYXe, B HENPOXOAHBIX KaHaNaX, TOHHENIX
H NIOMELICHHUSX:
a) cTanbHble Ha MOJBHXKHBIX ONOPAaX, YCIOBHBIM MPOXOJ0M, MM:

1o 150 1,2

150 u 6onee 1,15

6) cranbHble Ha IOABECHBIX ONOpax 1,05

B) HEMETAJIIMYECKHE Ha TIOBIKHBIX U NOABECHBIX OMOpax 1,7
Tpy6Gomnposoap! 6eckaHaIbHOMA MPOKIAAKH 1,15

Tepmugeckoe CONPOTHBICHHUE CIIOEB TETLIOBOM H3OJISALUM U CONPOTHRICHUE BHEIIHEH
temootaave B (B.16), (B.17) ompenmenserca no ¢opmynam (B.S), (B.6), B xoTopsIx
TEIIONPOBOAHOCTh H3ONSAIMM HPHHUMAETCS MO MpwiloxeHHio b, a koadpdumuent
TEMJI00TAAYM Ha MOBEPXHOCTH U3ONALMU — IO Tabnue B.2.

Ta6aunua B.2 - 3nauenns xosdpduumenta remrooraadn o, Br/(m>.°C)

B 3aKpLITOM NOMEIIeHHHN Ha otxpsiTomM BO3aYX€E NIpH
H30HpOBAHHELA 06EKT IMokpbiTus ¢ HU3KUM | ITOKPBITHA C BBICOKHM CKOpOCTH BeTpa’, M/c
ko3¢ durHeHTOM k03¢ duEeHTOM
wnydenus’ W3YUCHUA 5 10 15
FopusoHTaNbHEIe 7 10 20 26 35
TpyOOIpOBOABI )
Beprukanshbie TpyGonpoBoapl, 8 12 26 35 52
o6opynoBaHHe, IUIOCKas CTEHKa
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Oxonuanue mabnuyer B.2

'| Ha otkpelTOM BO3AyX€ IpH
B 3aKpbiTOM HOMELIEBNH cKOpoCTH Berp?,x
HUsosnmpoBanHslit 06beKT TMokpeiTia ¢ HH3KHM | TIOKpBITHA C BRICOKHM
: xoa(p(bnunemOM K03 PHIHEHTOM 5 10 15
MTyYeHHs' M3TyYeHHs

T K HMM OTHOCSATCH TOKPBITHA M3 OLMHKOBAHHON CTAIH, JIMCTOB aMOMWHHEBHIX CIUTABOB W ANIOMHHHA €
OKCHIHOH IICHKO.

2 K HUM OTHOCATCA ITYKATYPKH, ac6ECTOLEMEHTHbIE TOKPLITHA, CTEKNOIIACTHKH, Pa3NHYHBIE OKPAacKH
{(KpoMe Kpacky ¢ anOMHHHEBOH Ty ApoH).

* Ilpu OTCYTCTBUM CBeleHHH O CKOPOCTH BETpA NPMHHMAIOT 3HAYEHHS, COOTBETCTBYIOLIME CKOPOCTH
10 m/c.

[lpy pacueTe TemNOBOM M30JSIMH OOBEKTOB, pAacloOJOXEHHBIX IIOA 3€MICH,
YUYHUTHIBAETCA MX TEIUIOBOE B3AHMOJECHCTBHE C MACCHBOM OKpYXKarOIIEro rpyHTa.

[I70THOCTE TEMIOBOrO IIOTOKA Yepe3 TEIUIOM30JAHOHHEIE KOHCTPYKIMH, TPaHHYaIinne
¢ rpyHToM, ompemensercs mo ¢opmynaMm (B.1)(B.4), B KOTOpBIX TEpMHYECKHE
CONpOTHBIECHHS BHemHel#l Temmootnaye Ry ¥ R°  3aMeHSIOTCS  TEPMHYECKUM

COIIPOTUBIICHUEM TPYHTA.

B o6mem ciyyae TepMHYECKOE COMPOTUBIEHHE TPYHTA 3aBHCHT OT KOH(HUryparuu u
PACIIONIOXKEHHUA H30JMpyeMoro o0beKTa B MacCHBE TPYHTa, €ro TEMIEpaTypel H
TEIUIONPOBOJHOCTH, YTO BAHMSET HAa paclpelielicHUe TeMIepaTyp M TEIUIOBBIX IOTOKOB B
TETIOH30JISIIMOHHOM CJIOE.

B umxeHepHRIX pacyeTax HIpPHHMMAETCs  JOHyIIeHHe 00  OJHOMEPHOCTH
TEMIIEPATYPHOTO MO B TEIUIOM3OJAIMOHHOM CJIOE, YTO II03BOJISET C JOCTATOMHOM IJiA
HPaKTHKH TOYHOCTBIO MCNodb30oBath  Gopmynsl (B.5)—+(B.7) mns pacuera TepMHYECKOro
CONPOTHBIICHHS IUIOCKHX M  IWIHHIPUYECKHX  TEIUIOH3OJSLMOHHBIX  KOHCTPYKLHI
MOM3EMHEBIX OOBEKTOB.

B.2.1 Pacuem monwunsl mennogoii u301A4UY RO HOPMUDOBAHHOU
NAOMHOCIMU MENJI08020 ROMOKA

Pacyer TONIMHB! TEIUIOBOH H3OJANHH IIO HOpMHpOBaHHOﬁ TUIOTHOCTH TEHIIOBOT'O

IOTOKA — §r, q; IS OJHOCTOHHBIX KOHCTPYKIMH BEITONHSETCS MO CACAYIOMUM GopMynaM.

Jns TUIOCKMX M NUIMHAPAYECKHX IOBEPXHOCTEH ¢ JauamerpoM 2 M Hu Oonee
ucriosezyetes Gopmyia

d,, =\, ——-—K(t“,,_ ‘) -R, | (B.18)

qr

Ta6nuua B.3~ Opnentuposounnie 3nauenus R-, m-°C/Br

BHyTpuY noMemeHuH

YcnoBHBIN
stave Jlns moBepxHocTed ¢ ManbiM | JLns HOBEpXHOCTel C BHICOKHM Ha oTtkpriTom Bo3ayxe
prGx:p k03 GHUMEHTOM H3JIyYeHHS K03)PUIMEHTOM H3ydeHUs
E
MM TpH TeMIepaType Tenoxocutens, °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
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Oxonuanue mabauyvl B.3

. BHyTpu noMemexnit
Y OB o e XHOCTEH © MaXbiM | JL1d OBEpXHOCTEH C BHICOKHM Ha oTKphITOM Bo3IyXe
n;a;g:p KOSd)d)mIHeHTOM H3NMy9eHUs k03¢ AIHEHTOM H3TyYeHHs :
o TIpH TEMIIEpaType TemioHocuTens, °C

100 300 500 100 300 500 100 300 500
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

INMpumedanusd

1 Ins mpoMexXyTOYHBIX 3HAYEHHH IUAaMETPOB H TEMIIEPaTypbl BENMYHHA R‘f olpenenseTcs
HHTEpHIONALMEH.
2 Jlas TeMnepatyps! Terionocutens Himke 100 °C npuHMMaloTcs JaHHbIe, cooTBeTcTBYIoMMe 100 °C.

Jns  OXHOCMOWHBIX IWIMHIPHYECKMX TIOBEpXHOCTEH AHaMEeTpoM MeHee 2 M
ycnons3yercs Gopmyna

nB= 2nxm[5~(i;5‘l—k,f} (B.19)
q;

Koa¢ppHuHeHT JONONHUTENBHEIX TEIUIOBBIX MOTeph K Yepes onopsl TpyOONpoOBOAOB B
pacdeTe TOJNINUHBI TEIUIOBOH M30JALMK 110 HOPMATHBHON IIIOTHOCTH TEILIOBOrO HOTOKA
IIpUHUMaeTcs paBHBIM 1.

Tlpu pacuere no popmyie (B.19) npeaBaprTeNsHO ONpEReSIOT BeIHYKHY InB,

cT
d; +25,,
U3
dH
3aTeM HaxoIAT BEIMYMHY B M onpenensioT TpeOyeMylo TOJNUIMHY H3OJANHM IO
bopmyie

rae B = . [Ipu6mxennsie 3HayeHns R npurEMaoTcs no Tabmie B.3.

_d.(B-1)

8"3
2

(B.20)

JInst ABYXCIOMHBIX TEIUIOM30JALMOHHEIX KOHCTPYKLHMH pacyeT TOJIUMHBEL CIOEB IO
HOPMHPOBAHHOM  IUIOTHOCTH  TEIUTOBOTO  IIOTOKA  HPOM3BOAMTCS B CIIEAYIOMICH
NIOCIIEI0BATEILHOCTH.

B ciyuae, xorja MakcuMmaibHas TeMllepaTypa TPHMEHEHMs OJHOTO M3 BbIOpaHHBIX
TEILIOU3OJISIHOHHBIX MATEPHANOB HHXXE TEMIIEpaTypbl CTEHKM H30JIMpyeMoro obnekTa B
JABYXCIOMHBIX ~ TEIUIOU3OJISIHOHHBIX KOHCTPYKLMAX B KayecTBE IIEPBOTO CJIOS Ha
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H30IIMPYEMYIO TOBEPXHOCTh YCTaHABIMBAETCs MaTepual ¢ Oonee BBICOKOH JOITYCTHMOH

TEMIIEPaTypoll IPEMEHEHHUS.
ToNIMHA HEPBOrO CIOS ONUpEACIACTCS H3 YCIOBHS, GTOGHI TEMIIEpaTypa MEXIy
0GOHUMH CIIOSIMH 11, I, HE NPEBbINIAIA MAKCEMATLHOR TEMIICPATYPEl IPHMEHEHHS! OCHOBHOIO

H30JISIIHOHHOT0 MaTepHaa.
JUIa TIOCKOM CTeHKH M LMIHHIPHYECKHX OOBEKTOB ¢ AuMameTpoM 2 M u bonee nns

pacyeTa TONIIUHEI IEPBOTO €104 IpUMeHseTcs GopMyna

6u31 = )\'m (t ]2) (le)
qr

Jlis Broporo cios mpumensercs ¢opmyna ( B.18), B kOTOpyi0 BMECTO 3HAYECHHS I,

HOACTABIACTCA /] 2.
[pu pacyeTe UMIMHIPHYECKHX OOBEKTOB C JHAMETPOM MeHee 2 M — aHAIOTHYHO

OJHOCIIORHOM KOHCTPYKIUH 110 YPABHCHHUIO

7

. _ :

InB, =2mA, | —=—12= ¢, ”) (B.22)

q;
d’+25,
B KOTOPOM B, = 7 wl ' onpenensioT BeMwuuHY InB), 3aTeM HaXxoAdT B) H TOMIUHY
NIEPBOTO CJIOS, M:
81431 = dﬂ (Bl _1)
2

Tonmuua BTOpOro cios ompexpensercd ¢ nomoupo Gopmynst (B.19), B xotopoit
BMECTO 3HAYEHHS I, TOJCTABAETCA 3HAUECHHE /| 5, 2 BMECTO B — B;

dml + 251432

B =
2 d

u3l
Onpepenus InB; Haxonsar B,, a 3aTeM TOMIIMHY U30JIAIHH BTOPOTO CII0M, M:

d (B, -1
mz=—-——“"(22 ), (B.23)

Pacuer Tpebyemoif TOJIUMHBI TETUIOBOH H3OMSAUUM [0 HOPMATHBHOH IUIOTHOCTH
TEIJIOBOTO IIOTOKA MOXET OBITH BBUIONHEH METOMOM IIOC/IEeNOBATENbHBIX MPUONTMKEHHUH.
[locnenosarensHocTh pacyera Ui OJHOCIOWHOM — HMJIMHJPHYECKOM  KOHCTPYKLUH
creayomas.

3anaBasicb HavyalbHHEIM 3HAYEHHEM TONIIMHBI M3OJIALHH O, M, oOmpenenseMoi
Tpe6yeM0171 TOYHOCTBIO pacyera, HanpuMep, 0,001 M, ¢ nOMOIIBIO TOCIEAOBATENBHBIX IATOB
1,2, 3,4, .., i 18 TOMMHABI H30JIun: &) = dl; 8, = 802 83 = 603 ., 0; = 8¢i POU3BOMSAT
BEIYHCIICHHE JTMHEHHOH TUTOTHOCTH TEIIOBBIX IIOTOKOB ¢ ; G} -..; ¢, 110 YPaBHEHHIO
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i | ”(ts tl 2)
= 2 . B.24

+
au(a:-r + 2501) 2A'H3 d:‘l'

Ha xaxtoM 1iare BBIYHCIICHHIH | IIPOU3BOOUTCS CPABHEHHUC ql C 3aJaHHBIM 3HA4YCHHEM

HOPMAaTUBHOI'O YACIBHOIO IIOTOKa q; . HpH BBITOJIHCHHUH YCJIOBHA

i H
q,-9, 50 (B.25)
BBIUHCIICHHS 3aKAaHYHBAIOTCH, a HalfeHHad BelHunHa O = J§pi ABJIAETCS MCKOMOH,
obecneunBaromiei 3a1aHHYIO BEHUMHY TEILIOBBIX TOTEPS.
PacueTHble mapaMeTphl IpH ONpPENENCHUHM TOJINHHBI H30JIMM IO HOPMHpYEMOi
IJIOTHOCTH TEIUIOBOrO IOTOKA CleRyeT NpuHMMarh mo 6.1.1-6.1.6 HacTosimero cBozxa

IIPaBHIL

B.2.2 Pacuem moauunbsl u301A4UYU N0 3A0GHHOMY CHUMNCEHUIO (NOBbLUIEHUIO)
memnepamypul 6euiecmea, mpancnopmupyemozo mpyboonpogooamu

Tpefyemoe TONHOE TEPMHYECKOE CONPOTHBIEHHe wu3onsumd R" =R. +R!

TpyOompoBoja UIMHOM [, M, I8 oOecreueHHs 3aJlaHHOrO CHHXKEHHS TEMIIEpPaTYpH
TPaHCIOPTHPYEMOI'0 110 HeMy BeWIeCTBa OT HA4YalbHOH f, O KOHEYHOH f, IpH pacxole

BemectBa G, kr/4, TemnoeMkocThio C, kJIx/(xr-°C) onpenensiercst U3 BRIPaXKCHMIA:

mpa iy pro 30K (B.26)
bl GCln>~h
1, -1,
. 3,6Kl(f%£—tu)
npu t_—T <2, R} = (B.27)

GC(, ~17)

B H

TIIE 1, — pacUeTHas TeMIlepaTypa okpyxatomeit cpensl, °C.
Jns onpeneneHus TpeOyeMOH TOMIIMHBI U30JIALMU Oys, M, IO HAHJAECHHBIM 3HAYCHHUIM

R/ u R} wucnomesyercs popmyna
InB,, =27\, (R}, — R)). (B.28)
[punuMas npubnuxeHHble 3HayeHds R, no tabmuue B.3 u ompenends mo ¢opmyie
(B.28) InB, naxonsat BemauuHy B 1 3aTeM o popmyie (B.20) Tommuny H30IA1UA
d’" (B, -1
6u312= . ( ~ )
’ 2

PacueTHbLIE MapaMeTpsl MPH ONMpPEAEICHUH TOMILHHEI TEIIOBOM H30SAIMHK 10 3aJaHHOH
BEJIMYMHE CHH)KEHUSA  ([OBBIMIEHHA) TEMICpPATyphl TPAHCIIOPTUPYEMOIO  BELIECTBA
NPUHHEMAIOTCS 110 6.4 HACTOSAIIEro CBOAA MPaBHUIL.
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B.2.3 Pacuem moaugunbl menioeoi u3onAyuyu no 3a0aHHOU memnepamype
Hapy3¥CHOI nogepxHocmu

Onpenenende TONMIMHEI H30JLLMH IO 3aJaHHOH TeMIeparype €€ HapyXHOH
IIOBEPXHOCTH f; MPOM3BOAMTCA B TOM CJlydae, KOrja M30NALWs HYXHa KaK CpE/ICTBO,
IpeoXpaHsoliee 0OCTyXHBAIOMMH [IEPCOHAT OT 0XKOIOB.

Pacuer TONIMHBI TEIUIOBO# H30JAIMH BBITONHAETCS 110 (popMymnam:

IUIA TUIOCKHX TEIUIOH30JISIIHOHHBIX KOHCTPYKIMH

(-1,
B.29
* a’l‘i(tn H) ( )

,IUUIHPUH/IHIIPH‘ICCKHX
InB=1In fl—ﬁ—z A R"t ~ly
" P

H 11 H

(B.30)

rZie, OpHEHTHPOBOYHOE 3HAYCHHE RHL npuHEMaetcs 1o tabnuue B.3.

_4d,(8-1)
M3 2 °

PaccMOTpeHHBIH MeTOJ SBISAETCS MPUOMIKEHHBIM. bojiee TOYHBIE pe3yiabTaThl MOTYT
OBITH MOJYYEHBI METOAOM IHOCTENOBATENBHBIX IPUOTHKEHUH.
PacueT BemosHsgeTCA o Gopmye
dl +23,i
H 0 cT .
In—2——"0 (d +28,0)

t —t d’
B0 = i . B.31
(tn —-tﬂj 22X ( )

H3

3amaBasch HayaJbHBIM 3HAYEHHAEM TOJIIWHBI HM30JAHHH Op, M, OMIpEAEIAeMBbIM
TpebyeMoH TOYHOCTBIO pacuera, Hampumep, 0,001 M, nocnenoBarensubMU miaraMy 1, 2, 3,
vy [ JUIA TOMIIMH m30JALEH: & = &gl; 87 = 802; &3 = 803, ..., 8; = 8¢i MPOM3BOAUTCA
BBIYHC/ICHHE BEJIMYMH:

t - - t ~t I -t
el ; bl o B e o ypasuenumo (B.31).
t—1,) W=t ) =1, ), f—1, ).

Ly . t
Ha xaxxpoM Imare BBIMHCIEHHH | IIPOU3BOJJUTCS CpaBHCHUE ( 2 ") C 3amTaHHBIM
i

n H

3HAYECHHUEM (tl “J . Ilpu BbINOIHEHUH YCIIOBHS
P

(ta—tn] _(’B—th 20 (B32)
tn _tu i tu _tu P

n H
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BEIYMCIIEHHS 3aKaHYMBAKOTCS, 2 HAMICHHAS BeNUYnHa &; = 8o ABJIAETCS C TOYHOCTRIO 0 1 MM
3aJIaHHoOi, 06eCIIeunBaronIeit TpebyeMyIo TEMIEPaTypy NOBEPXHOCTH H30JISIIUH.

PacuyeTHpie NapaMeTpel IpH pacyere TONIMHUHBEL TEIJIOBOM H30MAMH IO 3aJaHHOM
TeMIIepaType MOBEPXHOCTU NIPUHUMAIOTCA 110 6.7.

B.2.4 Pacuem monwjunsl u3onayuu, npedomepauiaronieii KOHOeHCayuio enazu
U3 6030yXa HA ee NOGePXHOCHU

JlaHHBIA pacyeT IPOH3BOJMTCA ISl H3ONHPOBAaHHBIX OOBEKTOB, PACIONIOKEHHBIX B
IIOMEIIEHUAX U COJEPXKAIUX BEIIECTBA C TEMIIEPATypOll HHXeE TEMIIEPaTyphl OKPYXKAIOIIEro
BO3/TYXA. ‘

B sroM ciydae M30MAIMUS JOKHA obecneywBaTh TPeOYEMBIM pacueTHBIH mepenan
MEXIY TEMIepaTypaMH Hapy>XHOTO BO3XyXa H IIOBEPXHOCTBIO m3oisiwmu (f, — f,), Npd
KOTOPOM HCKJIFOYaeTCsl KOHIEHCAIlKs BlIard U3 Bo3ayxa (Tabmuma B.4).

Ta6nuna B.4 - Pacdernsrii nepenan ¢, — £, °C

toC OTHOCHTENbHAA BAAXKHOCTH BO3IYXa @, %

" 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

Pacuet BrinosHAETCS 1O GopMynam:
U1 IIOCKOH ITOBEPXHOCTH

— lrl _tB R . 6 }\'H:i(t t ) (B33)

u3 t —t HY YH3 aH(tH_'tn)

JUISL MTHHAPAYECKO} IOBEPXHOCTH

(B.34)

t
H3I"H

R: = t" "RL InB = 21k RL’ t

n

Tpebyemas ToJIIMHA H30JIALAK ONPEAEIISETCS 10 METOUKE, U3NI0XKEHHOH B B.2.3.

B pacuerax TeMmepatypy HapyXHOH cpensl f, CieAyeT IPUHMMATh pPaBHOH
TEMIIEpaType BO3/IyXa B IOMELICHUH.

Temneparypy BHYTpeHHEH cpeAbl !, H OTHOCHUTEIBHYIO BIAXHOCTH BO3dyXa B
HOMELICHHH () IIPHHHMAIOT B COOTBETCTBHHU C TEXHUYIECKUM 3alaHMEM Ha IIPOEKTHPOBAHHE.

Koa¢dduimenT TennooTnauy Kk Hapy>XHOH MOBEPXHOCTH H3OJALHHM O MPHHAMACTCS
IUISL OBEPXHOCTEH C HU3KHM KO3 QUIMeHTOM Hsnyqeﬂnx 5 Br/(M? -°C), 1ist mOBepXHOCTEH
C BEICOKUM KO3 QULIHUEHTOM U3ITyyeHus — 7 Bt/(m” -°C) (cM. ipuMeyaHue K Tabume B.2).

B.3 Pacyer TeroBoii u30/suy TPyGONPOBOJOB TEIIOBLIX ceTei

B.3.1 Haozemnaa npoxknadka

TeroBble MOTEpH 4Yepe3 H30JMPOBAHHYIO NMOBEPXHOCTH MOJAIOUIMX H OOpaTHbIX
TpyOONpOBOJOB TEMJIOBBIX CETCH NpH HAA3EMHOH TPOKJIAAKE, NPH H3BECTHOM TOJIIMHE
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H30JAIMH 8,3, M, ClIeayeT onpexensts 1o hopmysne (B.17), a Tepmuyeckne cONPOTHBIICHHS,
BXomsuIMe B 3Ty popmyny, — no (B.6). B xadecte TemnepaTyp BHYTpEeHHeEH ¥ HapyXHOH
Cpen ¢, U 1, IPUHUMAIOT PacyeTHEIE TEMIIEPATyPhl TEINIOBOCHTENS H OKDYXXAIOLIETo BO3/IyXa,
a K03 HIUHREHT TEMI00TAAYH Oty — [0 Tabmuue B.2.

IIpn ompexeneHMH TONINMHBI H3OIAIHM TPYOOIPOBOZOB TEIUIOBBIX CETeH IO
HOPMHPOBAHHEIM 3HAYCHHSM IUIOTHOCTH TEILTOBBIX ITOTOKOB OT MOAAIOIIMX H 0OpaTHBIX
TEMNOMPOBOIOB HCHOB3YETCA METONMKA PacyeToB, M3yoxennas B pasaenc B.2.1. Ilpu atom
pacyeTHbIE TEMIIEPAaTyphl TEIUIOHOCHTENSI B TOAAlOIMeM H oOpaTHOM Tpy6ompoBoje
PHHAMAIOT 110 Tabnune B.5.

PacueTHyI0 TeMiepaTypy Hapy KHOH cpesibl NPHHHMAIOT: IIPH KPYIIIOTOJu4Ho#i paboTe
" TEINOBOM CETH — CPEAHEro0BYIO TEMIEPATYPY HAPYXKHOTO BO3AyXa, PH paboTe TOMLKO B
OTOIIMTENbHBIA IIEPHON — CPEOHIOI TEMIEpaTypy OTOMHTENbHOro mnepuoxia. PacuerHsiit

K03} UIMERT TEIIO0TAaYH o, — ITo Tabmie B.2.

Ta6nuua B.5 - CpegHeronoBsie TeMIEpaTyphbl TEIIOHOCHTEISA B BOAAHBIX
TEIJIOBBIX ceTAX, °C

PacyeTHble TEMIEpaTypHble peskumsl, °C
TpyGonposox 95-70 150-70 __180-70
[Nonarommii 65 90 110
O6patHblii 50 50 50

B.3.2 IloozemHan npoknadxa 6 );tenpoxodubzx Kananax

TemnoBble moTepH Yepe3 H3OIMPOBAHHYIO IOBEPXHOCTB JBYXTPYOHBIX TEILIOBBIX
CeTeif, MPOKJIabIBAEMEIX B HEMPOXOAHOM KaHalle NIMPHHOM b u BBICOTOMH A, M, Ha ryOuHe H,
M, OT IOBEPXHOCTH 3eMJIH JI0 OCH KaHasla ONpeAeAIoTes o hopMmye

(txau - tH )K
G =9f +45 = ForR (B.35)
Temneparypa Bo3yxa B KQHAJIE fay ONIPERENAETCS N0 GopMyIe
tal + ts2 + tH
L +RY R+ R +R"
tKaH = R'ml 1 nl u32 1 H2 Rkaﬂl Rrp , (B36)
+ +
R:al + R:l R::Q + R:Z RxaH + R:p
rae R SN . Y S SN (B.37)
2n,, d, 2nA,, d,
| CRNN S Y — (B.38)
270, (d, +28,,,) 2no, (d, +28,,)
1
R, = b (B.39)
oL, ——
b+h

L v
3[€Chb ¢, g, — JMHEHHbIE IIOTHOCTH TEIJIOBOrO IOTOKA OT IOJAIOIIEr0 M 0GpaTHOro
TpybonpoBoJoB, B1/Mm;

42




CII 61.13330.2012

dy, d) — HapyXHbIe JHaAMETPBI TOJA0IEr0 H 06paTHOro TpybOIpoOBOLOB, M;
131, ts2 — TEMIEPATYpHI OJAIOMIEr0 ¥ 06paTHOro Tpy6omposoos, °C;
K — xo3puuueHT nonomIHATENBHBIX IOTEPD (Tabmuna B.1);
R:., RL, — TepMuuecKue CONPOTHBIECHNS W3OMAMMH OJAIOMETo ¥ 06PaTHOro TPyGONpoBo-

31 > “lua2
nos, M-°C/Br;
R:, RY — Tepmmueckue CONpPOTHBIEHHS TEMIOOTAAYE OT OBEPXHOCTH M3OLSIHMH MOHAI0-

Hl 2 H2
iero 1 obpatHOro Tpydonporonos, M-°C/BT;
Ryay — TEPMHYECKOE CONPOTHBIICHHE TEILUIOOTAAYE OT BO3AyXa K MOBEPXHOCTH KaHaIa,
M-°C/BT;
h, b — BBICOTa M IIMpHHA KaHalla, COOTBETCTBEHHO, M;
Ok — X03(HHLUHKEHT TEINIOOTHAYH B KaHAIE, IPUHUMAETCS paBHbIM | 1 BT/(M2-°C);
Aus — TEIUIONPOBOJHOCTH M30JIAIMY B KOHCTpyKIuH, B1/(M-°C);
Sust, Ous2 — TOJNIIMHBI H3OJLMH MOAAIOMIETO ¥ 0OPATHOTO TPYOOIPOBOOB, M;
R}, — Tepmmyeckoe conporusichue rpynta, Br/(m-°C), onpezensercs o popmyie

0,25
In 3,5—111—(&)
hib
RX ; (B.40)

P~ b 4
(5,7 +0,5 ;)Xm

Arp — TEMIONPOBOAHOCTH IpyHTa, BT/(M-°C), Tabnuua B.6.
H — rny0yHa 3a105XeHus, PaCCTOSHHE OT OCH TPYOHI 10 MOBEPXHOCTH 3EMIIH, M.
Pacuer TpeOyeMoif TONIIMHBI TEIUIOBOM M3OJSIIMH 1O HOPMHMPOBAHHOH IJIOTHOCTH
TEIIOBOr0 MOTOKA B 3aBHCHMOCTH OT TEXHUUYECKHX TpeOOBaHH#H MOXET BBINOIHATLCS B ABYX

BapHaHTax:
a) [10 HOPpMATHBHBIM JIMHEHHBIM TUTOTHOCTAM TEILIOBOIO C—[_lL INOTOKA K qu s 3aJJaHHBIM

OTHENBHO JUIL INOJAIOIEro ¥ oOpaTHOro TpyOOMpOBOAa, B 3TOM Cllyyae ompenessercs

TONIIHHA H30JAIHM UL K&XKAOr0o TpybonpoBoaa;
0) mo cyMMapHOW HOpPMaTHBHOH JMHEHHOH IUIOTHOCTH TEIUIOBOIO IIOTOKA OT

nojaromiero ¥ obpatHoro Tpybonposoaa — §,,, B 3TOM Ciydae ONpEACNAETCs TONUIMHA

M30JIS1[MH, OJJMHAKOBAS I 000OUX TPYOOIIPOBOOR .
Pacuer TONIMUHBI HM3OJAIKAM MO HOPMATHBHBIM JIMHEHHBIM TUIOTHOCTSM TEILIOBOIoO

TNOTOKA, 3aJaHHBIM OTJENBHO JUIA NMOJAIOIIEro — g, ¥ ofparHoro — g, Tpy6onmpoBojioB

BbIHOJHAETCA B CNIENYIOMIEH MOCe10BATEIbHOCTH.
Ha niepBoM 3Tane pacCUMTHIBAIOT TEMITEpaTypy B KaHalle o popMyne

3aTeM I KaX/JI0ro Tpy6onpoBoja BEIYHCISIOTCS 3HaveHus InB; u InB, o popmynam:
InB, =2mA,,| at hae _ gL | (B.42)
q

by = [kau L
InB, =2nA, | 24—~ R, |,
1
1/1e NpubIIHKeHHbIe 3HaYeHns R, u R, npuxpMarores no tabmue B.3.

(B.43)
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Tlanee, nocne suancieHus B u By, no ¢opmyne (B.20) paccuuTeIBAIOT TpeGyeMbie
TONIIMHBl M30JAIMM [ Tojaiomero M obparHoro TpyOompoBoiOB, obecnedynBaromue

HOpMAaTHBHLIC JMHEHHEIE TIIOTEPH TeIlIa.
_d(B-D 5 _dy(B-1)

3 ;
u3l 2 u32 2

Tab6nua B.6— TemtonpoBogsocTs IPyHTa

3 {BecoBoe BlIarocoiepixaHue e
Buna rpynra CpenHsA IIOTHOCTD, KI/M p TEILTONPOBOXHOCTH,
rpyHra, % Br/(w°C)

Ilecox 1480 4 0,86
{ ’ 5 1,11

1600 15 1,92

' 23,8 1,92

CyramHok 8 0,71
1100 T 0.9

8 0,83

1200 15 1,04

8 0,98

1300 T 12

8 1,12

1400 15 1,36

20 1,63
8 1,27

1500 15 1,56

20 1,86

8 1,45

1600 15 1,78

5 1,75

2000 10 2,56

© 11,5 2,68

I THHUCTEIM 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

Pacyer TommHMHE! H30JAIMY NOAOWEro ¥ 06paTHOro TPyOOIpPOBOLOB 11O CyMMapHOM
HOPMATHBHOJ JTMHEHHO# IUTOTHOCTH TEILIOBOIO MOTOKA ~ ;5 , BT/M, BHITIONHAETCS METOAOM

HOCNENOBATENbHBIX MpUOIHKEHUH (MeToROM nondopa).
Ha nepeoM sTane 3anarorcs HaYaIbHBIM 3HAYECHHEM TOJIIUHB! H30ONSIHH Oys = Oy =

= 8y, OAWHAKOBOH U1 MOZAIOIIEr0 H 06paTHOro TpyGOnpoBORoOB, H 10 ¢Gopmynam (B.36)—
(B.39) paccuuthiBaloT TeMmmeparypy B Kanane. 3ateM no dopmyne (B.35) BbluHCHSIOT

CYMMapHYIO TMHEHHYIO MTOTHOCTD TEILIOBOTO TIOTOKA g, .
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[Tony4eHHOE pacueTHOE 3HAYEHHE CPABHUBAIOT C HOPMATHBHOM THHERHOM IVIOTHOCTHIO
TEIIOBOro MOTOKa o Tabnunam 8, 9.

Ha BropoM 3Tane yBENIMYHBAIOT MIIM YMEHBIIAIOT TOMHHY H30MANMH B 3aBHCHMOCTH
OT pe3yNbTaTa CPaBHEHUS U IOBTOPSIOT PAcyeT B TOH XKe IOCHENOBATENLHOCTH A0 IONyYCHHUS
HOBOTO PacyeTHOTO 3HAYCHHS — ¢, .

PacueT NOBTOPSIOT A0 TeX IIOp, IOKA4 PACYETHOE 3HAYEHHE IUIOTHOCTH TEMIOBOTO
IOTOKA — g;, GYAET OTIMYATBCS OT HOPMATMBHOIO 3HAYCHHS — J;, HA 3aJaHHYIO CTeNeHb

TOYHOCTH pacyera, HalpuMep, He Gonee, yem Ha 1 %. [locnennee 3sHavenne §; MPHHUMAETCH
B KayecTBe pacYEeTHOH TONMMIMHBI TEIUIOBOH M3OJSIMH VI TOJAIOEro W oOpaTHOro
Tpy60IpOBOIOB.

Ilpu pacdere TEMIOBOM HM30JAUMH IBYXTPYOHBIX TEIUIOBBIX CETEH B HENPOXOMHBIX
KaHanaX pac4eTHYIO TEMIIEpaTypy TEIUIOHOCHTENS B IIOAAIOLUIMX B 00parTHbIX TpyOOIpoBoaax
IIpHHUMAIOT 1o Tabaune B.S.

PacueTHyi0 TeMmeparypy HapyxXHOH Cpe;bl HpPHHHMAIOT paBHOH CpEIHEroJ0BOM
TeMIIepaType I'PyHTa Ha NIyOHHe 3aI0KeHHUs TPyOOoIIpoBoa.

Koa¢pdpunueHT JONONHATENBHBIX TEIUIOBBIX OTEPh K IIPH pacyeTe TONIIMHBI H30JAHHA
10 HOPMHPOBAaHHOH IIOTHOCTH TEILIOBOTO MOTOKA NPHHUMACTCS PaBHEIM 1.

[Tpr paccTosHMM OT MOBEPXHOCTH IpyHTa O MEpeKphITHA kanama (0,7 M B MeHee 3a
PacUETHYIO TEeMIIEpaTypy HapyXHOH Cpelnl IOJDKHA NPHHMMATHCA Ta JXe TeMIeparypa
Hapy»KHOTO BO3AyXa, YTO H HPY HAA3eMHOI IPOKJIaJIKeE.

B.3.3 Iloozemuana 6eckananbHas npoxnaoka

Tennosele moTepu TpyOONPOBOAOB IBYXTPYOHBIX TEILUIOBBIX ceTeil SeckaHanIbHOH
HNPOKJIAIKHA, PAaclIOIOKEHHBIX B IPYHTE Ha OJJMHAKOBOM PacCTOSHHH OT NMOBEPXHOCTH 0 OCH

Tpy6 H, M, onipeaensoTcs no GopMyniam:

gt = ( ~1, )(R";z + R, - (G )R, X: (B.44)
1431 +R 1)(Ru32 +Rrp2) RO
L ( —1 )(Ru:sl + Rkl) _(tnl —tn)RO
) = K; B.45
1 (Ru32 + sz)(le + eri)l) - R02 ( )
a5, =g/ +4;, | (B.46)

e —_— q OTHBJIEHME TPYHTA i , M- )
r Rr"p epMHUYECKOE COII eque npu OeckananpHOM mpoxianke, mM-°C/BT

ompesiensaercs 1o popmye

1 2H |2HY
R = ] + ~1, B.47
o, | d ( d ) B40

rie d — HapyXHBIH JUaMeTp W3ONHPOBAaHHOIO TPYOOIpoOBOda, M; Mojalomero — di,
obparHoro — d;
Aip — TEMIONPOBOJHOCTH rpynTa, BT/(M-°C);
H~ riybuHa 3amoxeHus (pacCTOSHUAE OT OCH EPYO 10 MOBEPXHOCTH 3EMITH), M.
Ry~ TepMHYecKoe COMpOTUBIICHHE, OOYCIIOBIEHHOE TENIOBbIM B3aHMOLCHCTBHEM IBYX
Tpy6, M-°C/BT, onpeaensercs U3 BhIPRKEHHUA
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2

In 1+2§—

1,2 ‘
= 2 48
R, Yy (B.48)

p

rae Kj 2 — pacCTosiHUs MEXIy OCAMHE TPYO 10 FTOPH3OHTANH, M.
"OcranpHble 3Hauyenus BeqnyuH B (B.44), (B.45) Te xe, uro u B popmyne (B.37) ans

KaHaJIbHOH IIPOKITANKH.
Taxxe Kak mp¥ Ipoxiagke JBYXTPYOHBIX TEIUIOBBIX CETeH B NPOXOJHBEIX KaHalax

pacyeT TpeOyeMoi TONIHHBI TEIUIOBOH H30JISIMH II0 HOPMUPOBAHHOH IJIOTHOCTH TEILIOBOIO
[OTOKA B 3aBHCHMOCTH OT TEXHHYECKUX TpeOOBaHUH MOXET BBIIONHATHCS B ABYX BAPUAHTAX:

a) M0 HOPMATHBHBLIM 3HAYCHHAM JMHEHHOH [IOTHOCTH TEIUIOBOTO NOTOKA §," H gy ,

3aJITaHHBIM OTACNBHO IS [IOJAOIIEro ¥ 06paTHOro Tpy6opoBoxOB;
6) mo cyMMapHO# HOPMaTUBHOM JHMHEHHOH IUIOTHOCTH TEIUIOBOrO IIOTOKA OT

nojaromero 1 o6paTHoro TpyboIpoBOXOB — Zj,fz .

Pacuer TOMmMMHEI M30IAUMHM TPYOOHNPOBOAOB TEIUIOBBIX ceTel OeckaHaTBbHOM
NpOKJNAAKM N0 HOPMATHBHBIM 3HAUCHHAM JHMHEHHOH IUIOTHOCTH TEIUIOBOTO IIOTOKa,

3a/aHHBIM OTAENBHO AN IOJAIOMEro §,° U 06paTHOTO g, Tpy6OMpOROAa BBUIONHSIOT MO
dbopmynam:

In dl +25n31 - 27‘)\’“31}‘?1) tnl —’H —JZLRO —Rrs . (B49)
dl 7\.") - kHJl _q-lL )
Gt 280 Pty (1oL ~F'R, s | (B.50)
d2 A’rp - /’{"32 q2L i
Onpenenns ¢ nomompio (B.49), (B.50) 3nagenus B, -k +d28m] B = % +d28"32 ’
l 2

BBIYUCIIAOT TONIIMHBI H30JIAMH TaKKe, KaK U 19 KaHAIbHOM MPOKJIaAKH B pasaene B.3.2.
PacueT TONMIUHE! W30MAUMKA MOJAIOLIEr0 ¥ 06paTHOro TpyOOMpOBOLOB ABYXTPYOHBIX
TEIUIOBBIX ceTeil OeckaHANIpHOR MPOKIAAKH IO CYMMAapHOX HOPMATHBHOH JMHEHHOH

IINIOTHOCTH TEILIOBOTO IIOTOKA qlLb BT/M, BBIIOJTHACTCA METOJAOM ITOCICAOBATCI/IBHBIX

OpubIDKEHHHA (METOAOM noxbopa).
Ha nepBoM 3Tane 3aiar0Tcs HavadbHBIM 3HAYCHUEM TOJNLIUHBI H3OMAHMH dysp = Oymp =
= 89, OMHAKOBOM I MojaoIero 1 obpatHoro TpyGonpoBoaor, u no Gopmyinam (B.44)-

(B.46) paccyHTHIBAIOT CYMMapHYIO JIHHEHHYIO NIIOTHOCTH TEIUIOBOTO IIOTOKA qu .
IMonyyeHHOe pacueTHOE 3HaUCHUE CPABHUBAIOT C HOPMATHBHOM JIMHEHHOM IIOTHOCTHIO
TEILIOBOTO NOTOKa §,, (Mo Tabmumam 11, 12).

Ha BTOPOM 3Tall€¢ YBCIAWYHUBAIOT WA YMEHBIIAIOT TOJNIIMHY HU30JALMHA B 3aBUCHMOCTH
OT pE€3ylJibTaTa CPAaBHCHHUA U MMOBTOPSIOT pacyeT B TOH e TIOCIeOBATECIBHOCTH [0 TTOJIY4YECHUA

HOBOTO PaCYETHOTO 3HAYCHHA 4, .

Pacyer mOBTOPAIOT 10 TEX MOp, NOKA pacyeTHOE 3HAUECHHE ILIOTHOCTH TEJIOBOTO
OTOKA ¢, OyNeT OTIMuaThCs OT HOPMATHBHOTO 3HAYeHWs §,, HA 3aJaHHYIO CTelleHb
TOYHOCTH pacyeTa, Hanpumep, He Gonee, ueM Ha 1 %. TlocnenHee 3HaueHve d; NpUHAMaeTCH
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B KayeCTBEC pacqemoifl TOJIIUHBI TEIUIOBOH H30JALHUA JJiA TOHAIOWEro U 06paTHOF O

TpyOONpPOBOJIOB.
PacuerHele mapaMeTphl TEIUIOHOCHTENS M HapY)KHOH Cpe;bl U pacyeTa M30JIALHU

TpYOOIIPOBOZIOB ABYXTPYOHEIX TEILIOBBIX CeTel OeCKaHAIbHON IPOKNAJKH IPHHUMAIOTCS
TaKMMH e, KaK ¥ B HETPOXOMHBIX KaHaNax.
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Hpnnoxenne I'
(pexomMenyemoe)

Ta6nuna .1 -Tpesenbusie TOJMAHBI TENIOH3ONANHOHHLIX KOHCTPYKIUI
nJis oGopynoBaHus M Tpy6GonpoBonos

Crnoco6 npoxyagxu TpybonpoBosa
HapyxHbii HaI3eMHbIH I = B TOHHe:lIe)y : | B HemPOXOAHOM KaHalle
Mi:l:m’ TIpesensHas TONIMHA TEMIONU3OIALKOHHOTO COS, MM, IpH TeMNeparype, °C
19 u HKe 20 u 6onee 19 u Hmxe 20 u6omee | mo 150Brn. | 151 uGonee
18 80 80 80 80 50 60
25 120 120 100 100 60 80
32 140 140 120 100 80 100
45 140 140 120 100 80 100
57 150 150 140 120 90 120
76 160 160 160 140 90 140
89 180 170 180 160 100 140
108 - 180 180 180 160 100 160
133 200 200 180 160 100 160
159 220 220 200 160 120 180
219 230 230 200 180 120 200
273 240 230 220 180 120 200
325 240 240 240 200 120 200
377 260 240 260 200 120 200
426 280 250 280 220 140 220
476 300 250 300 220 140 220
530 320 ‘ 260 320 220 140 220
630 320 280 320 240 140 220
720 320 280 320 240 140 220
820 320 300 320 240 140 220
920 320 300 320 260 140 220
1020 u 6onee 320 320 320 260 140 220
Npumevanus
1 Jlns tpybonpoBOnOB, PAaCrONOKEHHBIX B KaHalax, TOJMIHMHA M3OIALUMM YyKa3aHwa JUid
MOJNIOXKUTENBHBIX ~ TEMNEpaTyp TpaHemopTupyeMblx  BewectB. Jina  TpyGomposopoB ¢
OTPULETEIbHBIMU TEMIIEPaTYpaMHy TPAHCIIOPTUPYEMBIX BELUECTB IpeAebHble TONUIHHBI CleayeT
NPUHUMATh TAKMMHY K€, KaK NIPH NPOKJIaJKe B TOHHEAX.
2 B ciyyae, eci pacueTHas TOJLUMHA M30J5UMH GONblIE MPEACTLHOM, CleAYET NMPUHUMATE
6onee 3¢ ¢eKTHBHBIN TEIUTOH3OMAUMOHHBH MaTepHal U OTPaHHYNTHC NPEACHBHON TOMIMHOK
TEIUIOBOH U30JISLHH, €CJIH 3TO ,ixonycmMo 10 YCJOBHUSM TEXHOJIOIMYECKOTO IIpoLiecca.
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IIpunoxenne |
(cupaBouHoOE)

OnpepeseHde TOMMHARBI H 00bEMa TEMIOA30IAMAOHHBIX
H3eJIHH H3 YIUIOTHSIOIHXCH MATEPHAIOB

J.1 TomnuHy TEMTOU3OASIMOHHOTO H3JENHS U3 YIUIOTHAIOIMXCA MaTepHaoB 0
YCTAaHOBKHM Ha H3OMHPYEMYIO IIOBEPXHOCTB CleJlyeT OUpeNeNnsTh ¢ yderoM Koddduumenta

ymiotHerus K, 1o gpopmynam:
U1 UIIHHIPHYECKON TOBEPXHOCTH

6,=5K d+9d

Ty An

JUIS TUTIOCKO# ITOBEPXHOCTH
5, =8K,, (A.2)

rae 8;, 62 — TONIIMHA TEMNOW3OJAIMOHHOIO H3LCIHS IO YCTAaHOBKH Ha H30IMPYEMYIO
HOBEPXHOCTD (6€3 YIUIOTHEHHA), M;
pacuyeTHas TONIIMHA TEIUIOM3OMSLUOHHOIO CJOS C YIUIOTHCHHAEM B
KOHCTPYKIIVH, M;
d — HapyXHBIH JHaMeTp H30JIHpyeMoro 0b6opynoBaHus, TpybonpoBoaa, M;
K. — xoadduuueHT yIIOTHEHHS TETJIOM30JISMOHHBIX U3IETHH, MPUHUMAEMBIH 110
tabuaue J{.1.

d

[IpuMeuanus

1 B cayuae, eciu B ¢opmyne ([.1) mpousseneHue K, d+8  \enpme E€AMHULBI, OHO IOJDKHO
d+26

NPpUHAMATECA PABHLIM CAUHULIE.
2 I'Ipu MHOTOCTIOHHOH H30IALMH TOJIHEY M3OENA KO €ro YIUIOTHEHHA CICAYCT OnpeaAciTsy OTAENBHO

s Kaxporo cnos. [Ipd onpenenieHuy TOMIMHBL MOCTEIYIOLIEr0 TEIUIOM3ONAUHOHHOTO CIOR 33 HAPYKHBIHA
JuaMeTp (d) IPUHAMAIOT AHAMETP U30JALUM TIpeIbIIYIIEro clos.

3 O0peM TEIUTOH3OMAUHOHHAIX M3ACTUH U3 YIUIOTHMOMMXCA MaTepHaloB HAA TEIUICH3ONAUHOHHOTO
CJIOS IO YIUIOTHEHHS CIIEAYET ONpefensts o GopMmye

V=ViK, (A.3)

rue ¥V — obbeM Termon30NAUMOHHOTO MarepHalia Wi U3ACHHA 00 YIIJIOTHCHUSA, M3;

Vi — 00BeM TEIUIOM30NSLUHOHHOTO MarepHaia Uiiv U3LeNus B KOHCTPYKUHUH € YUETOM YNJIOTHCHHS, M3.

Tabnuna /.1
Koadu- Kosdpdu-
TCHHOH:{OJISIL[MOHHHC MaTCpUATBI HHEHT TCI’UIOPBOJ’IX[(HOHHBIC MaTepuabl LHHEHT
U U3aCIusA YnoTHe- U u3aenns YInoTHe-
uud, K, und, K,
Martkl MuHepanoBaTHble 1,2 Marbl MHHEpPANOBATHBIE 1,35-1,2
TNIPOLIHBHBIE CYKUMAeMOCThIO PYJIOHHPOBaHHbIE CKHMAEMOCTBIO
He Gonee 55 % He 6oqtee 55 %
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Oxonvarue mabnuye J. 1

He 6onee 30 %

1,0~1,1

menkuii Mapku 75, 100, 150

Koaddu- Koadpdu-

TennoM3oNsUMOHHBIE MAaTepHaNBl |  LMEHT TeIuIou30NAMOHHbIe MATEPHANIB! IAEHT
H U3Jenns YILIOTHE- ¥ H3enus YIUIOTHe-

uua, K Hus, K,

MarTkI ¥ XOJICTHI M3 CYNIePTOHKOrO Marts1 pysioHUpOBaHHbIE H3

6a3aisTOBOrO BOJIOKHA NPH YKJIAKe CTEK/IAHHOTO LITANeIbHOTO BOJOKHA

Ha Tpy6onpoBoas! ¥ 0GopynoBaHHe CIKMMaeMOCTBIO:

YCJIOBHBIM IIPOXO/IOM, MM: He 6onee 55 % 1,4-1,6
Hy < 800 mpu cpenneit 3,0 55-70 % 1,6-2,6
ToTHOCTH 23 Kr/M® 6onee 70 % 2,6-3,6
To xe, mpu cpenHe#H IIOTHOCTH 1,5 ITnuTel MUHEpanOBaTHLIE HA CHH-
50~60 kr/M’ TETHYECKOM CBA3YIOLEM MapKH
My > 800 npu cpenneit 2,0 35,50 1,5
IDIOTHOCTH 23 Kr/M> 75 1,2
To xe, npu cpeaHed NNOTHOCTH 1,5 100 1,1 .
50-60 kr/m’ 125 1,05

H3nenus BepTUKATBHO-CIIOUCTHIE [InyThl U3 CTEKIAHHOrO IUTAIENb-

(J1amMen1a-MaTsl), MaThI MIPOLTHBHbIE HOI'0 BOJIOKHA MapKH:

rodpHpoBaHHOMN CTPYKTYPHI U3 I1-30 ,

CTEKJISHHOTO BOJIOKHA H XaMEeHHOH I1-15, 11-17 u [1-20 ,

BaThl CKUMAEMOCTBIO: ™ ITecok nepnUTOBKII BCITy4YeHHBIH 5
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VIIK [69 + 699.8] (083.74) OKC 91.120.10

KittoueBrie cioBa: U30JISIIMS TEIUIOBas, 000py0BaHHE, TPYOOIIPOBO, IPOCKTUPOBAHHUE.
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H3panne opunnansHoe
Csoa npaBsua
CII 61.13330.2012
TennoBas uzonsaums
obopynosanus u TpyGonposoaos
AKTYaqH3NpOBaHHAR PelaKnus

CHull 41-03-2003

IToaroroBaeno k usnannm DAY «PLHC»
Ten. (495) 930-64-69; (495) 930-96-11; (495) 930-09-14

Mopwmar 60%84'/5. Tupax 250 3x3. 3axas Ne 313/12,

Omneyamano 8 000 «Ananumux»
2. Mockea, Jlenunzpadckoe w., 0.18



