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cneynanucTos

2 BHECEH TexHunveckum kommuteToM No ctadgaptusauum TK 465 «CTpontensCcTBo»

3 TNOoAroTOBAEH Kk yTBepxaeHnto [denapTaMeHTOM  apxXUTeKTypbl, CTPOUTENbCTBE W
rpagocTpouTenbHON NONUTUKK

4 YTBEPXAOEH npukasom MuHucTepctBa pernoHanbHoro passutua Poccuickon ®Pepepaymum
(MuHpernoH Poccun) ot 27 pekabpst 2011 r. Ne 608 v BBeaeH B geucteue ¢ 01 aHBapa 2013 r.

5 SAPEITICTPUPOBAH ®eaepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynupoBaHuio U MeTponorum
(PocctangapT). Mepecmotp CI1 61.13330.2010 «CHuMIM 41-03-2003 Tennosas naonsuus obopyaoBaHus W
TPYyOOMnpoBOAOB»

VHgpopmayus 06 usMeHeHussx K HacmosileMy ceo0y npasun nybnukyemcsi 8 eXez200HO U30asaeMoMm
UHbOpMaAUUOHHOM yKaszamesie «HauuoHanbHbie CmMaHoapmbl», a@ mMeKCM U3MEHEHUU u ronpasok — 8
EXEeMECAYHO Uu30asaemMblX UHPOPMAUUOHHBIX yKaszamensx «HauuoHasnbHble cmaHoapmel». B chyyae
nepecMompa (3aMeHbl) uflu ommMeHsl Hacmosawez2o ceoda npasun coomsemcemsyouiee ygedomneHue bydem
onyb/IUKOBAHO € eXeMeCSIYHO u3dasaeMoM UHMOPMaUUOHHOM Yykazamene «HauuoHanbHbie C¢manoapmbi».
Coomeemcmesyiowjasd UHoOpMauyusi, ysedoMrieHue U meKcmbl Ppa3Mewialomcss makke 6 UHgpOPpMaUuUOHHOU
cucmemMe 0bWe20 nonb3ogaHusi — Ha oguyuanbHOM caume paspabomuuxka (MuHpezuoH Poccuu) 8 cemu
HmepHem
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HacToAwnyY HOPMATUBHBLIA AOKYMEHT He MOXeT OblThb MOMHOCTLI® WM YAaCcTUWYHO BOCRPOU3BELEH, THUPaAXWPOBaH W
pacnpocTpaHeH B kadvecrese oPuunanbHOro nigaHua Ha tepputopun Poccniickon depepaunn 6e3 paspeweHna MunpernoHa
Poccumw
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BBenenne

HacTrosuuit cBoa mnpasuii pa3paboTaH ¢ YYETOM COBPEMEHHBIX
TeHJCHIUN B MPOCKTHPOBAHUM IPOMBIIUIEHHON TEIUIOBOM H30JISLHU
H PEKOMEHIAIMI MEXIYHAPOAHBIX OpraHM3alyi 1o cTaHjapTu3aluy
H HOPMHUPOBAHUIO.

HopMaTuBHBIA  JOKYMEHT  COJACPXUT  TpeOOBaHHA K
TEIUIOU3OJISIIHOHHBIM MaTepHalaM, H3ACIHAM H KOHCTPYKIHSM,
[IpaBUjIa MPOEKTUPOBAHUSA TEIUIOBOM H3OJALIUKW, HOPMBI INIOTHOCTH
TEIUIOBOI'O MOTOKa ¢ M30MUPYEMBIX IMOBEPXHOCTEN O0OOpPYIOBaHUS M
TpYOONPOBOAOB  C  [OJIOKHUTENBHBIME M OTPHULATEIbHBIMU
TEMIEpaTypaMH IIPH HX PaCcMoJ0XKCHHM Ha OTKPHITOM BO3AYyXE, B
[IOMEILIEHMH, HEIPOXOAHBIX KaHalaXx MW npH  OeCKaHabHOM
npokyiaake. B JOKyMeHTe NpUBENEeHHI METOLBI pacueTa TOJIIUHEI
TEILUIOBOH H30JUM 00OpPYyHOBaHMSA M TpyOONpPOBOJIOB, PacHCTHHIE
XapaKTEPUCTHKU  TEIUIOM3O/SIMOHHBEIX  MarepHalioB, IpaBHJIa
onpencieHuss 00beMa U TOJIIIUHBI YIUIOTHSAIOMIMXCSA BOJIOKHHCTBIX
TEIJION3OJIIIIHOHHBIX MaTepHaIOB B 3aBHCHUMOCTH OT KO3(PHUIHEHTA
YILTIOTHEHHS.

AKTyan3alys BBIIIOJHEHA aBTOPCKUM KOJUIEKTHBOM B COCTAaBE:
KaHa. TeXH. HayK b.M. Illoiixem (pykoBOAHUTENHL paOdOTHI), A-p TEXH.
HayK b.M. Pymanyee (MI'CY), B.H. Axynuuee (CIIKb AO «Pupma
«Oueprozammura»), B.H Kpywervnuykui (OAO «ATOMIHEPrO-
IIPOCKTY).

B pabore npuaumanu yuacrtue: A. 4. Kopomxkoe, U.b. Hoeuxos
(OAO «BHHUIIMsHepronpom»), kaua. texH. Hayk B./. Kawunckuu
(000 «(IPEQIIPUATUE «Temnocers-Cepnucy), C.JI. Kay (OAO
«BHUIIUnedtH»), P.IL  Bunozpaoosa (OAO «Temnoanexkrpo-
npoek™»), k. A. Hukumuna (OAO «ATOM3HEPrOMPOEKT? ).
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CBOJI ITPABILI

TEIIJVIOBASA U30JIsA1IUsAA ObOPYAOBAHMA U TPYBOIIPOBOAOB

Designing of thermal insulation of equipment and pipe lines

Hata BBenenusn 2013-01-01

1 Ob6aacTh NpUMeHeHHS

Hacroswmmit csoa npaBui cienayer coOmonaTs IOpPU IPOCKTUPOBAHHUM TEIIOBOH
H30JA1IMM  HapyXHOH IIOBEPXHOCTH O0O0OpYIOBaHUA, TPYyOONIpOBOJIOB, Ta30XxoU0B H
BO3yXOBOJIOB, PacIIOJIOXKEHHBIX B 3JaHUSAX, COOPYXEHUSAX U Ha OTKPBITOM BO3OyXE C
TEMIIEPATypOi cojepxamuxcs B HUX Bemects oT MuHyc 180 no 600 °C, B ToM wgucie
TPpyOONPOBOJIOB TEIJIOBBIX CETEH NPH BCeX crocodax NMpOKIaIKH.

Hacrosinpe HOpMBI HE paclIpOCTPaHSIOTCS HAa NPOCKTUPOBAHHE TEILIOBOM H30IALIUH
000OpynoBaHHs ¥ TpyOONpPOBOAOB, COAECPXAIWMX K TPAHCHOPTHUPYIOLIMX B3PHIBUATHIC
BEIIECTBA, M30TEPMHUECKUX XPAHWIMI] CKHXKEHHBIX TIa30B, 3JaHUHM W TIOMEUIEHUH I
[IPOM3BOACTBA U XPAHEHHUS B3PHIBUATHIX BELUIECTB, aTOMHLIX CTAHIIMA U YCTAHOBOK.

2 HopMaTHBHbIE CCBHLIIKH

HOpMaTI’IBHBIG AOKYMCHTbBI, Ha KOTOPBIC B TCKCTC HACTOAILICTO CBO/IA IIpaBUJI HMCIOTCA
CCBIJIIKH, IIPUBCACHBI B IIPUJIOKCHHU A.

[Ipumeduan ue — IIpy Moab3oBaHUU HACTOSLIMM CBOJOM IIpaBUl LieiecooOpasHO HPOBEPUTh
JAeHACTBUE CCBUIOYHBIX CTAHAAPTOB U KiaCCKH(UKATOPOB B HHPOPMALMOHHON ccTeMe 0011ero Mojb3oBaHug — Ha
opuUManBEHOM CaiiTe HaUMOHAJBHBIX OpraHoB Poccuiickoit denepauud no craHaaptuzauuu B cetu MHTepHeT
WIH 10 €XEroJHO H3JaBacMOMy HHOOPMALMOHHOMY Yyka3zaTeno «HanuoRanbHble CTaHAApThI», KOTOPLIH
OnyONMUKOBaH MO COCTOSAHUIO Ha | sSIHBApA TEKyllero rojaa, ¥ 1o COOTBETCTBYIOUINM €XXEMECAYHO U3NaBaEMbIM
MHOOPMALMOHHBIM YKa3aTeaaM, ONMyOJHMKOBAHHBIM B TEKylIeM roay. EcCiu CChLIOYHBIA NOKYMEHT 3aMEHEH
(M3MEHEH), TO NPH IOJL30BAHMH HACTOAUIMM CBOOOM IpPaBUII CJEOYyeT PYKOBOJCTBOBATHCSH 3aMEHEHHBIM
(M3MEHEHHBIM) JOKYMEHTOM. ECNH CCHIIOUHBIR AOKYMEHT OTMEHEH 03 3aMEHbl, TO MOJOKEHUE, B KOTOPOM
IaHa CCHUIKA Ha HEro, MpUMEHSETCH B YaCTH, HE 3aTPAaruBatoleH 3Ty CChUIKY.

3 TepmunbI 1 onpeneeHns

B HacTosmeM cBOJE IpaBUJI MIPUMEHEHB! CJIEYIOMHE TEPMHHBI ¢ COOTBETCTBYIOLIUMHU
OTIPENCICHHAMMU:

3.1 NJOTHOCTh TEILIOM3OSIMHOHHOr0 MaTepHana, p, Kr/m: Benwuuna,
ollpeienseMas OTHOIIEHHEM MAacChl MaTepralna KO BCEMY 3aHUMaeMOMY UM 00beEMY, BKITFOYAS

[IOPBI ¥ IIYCTOTHI;

aa e W ———

HU3xanue opunuanbHoe
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3.2 ko3¢pduuuenT TemaonposBognHocTu, (A), B1/(M-°C): KonuuecTBO TEILIOTHL,
IepeaBacMoce 32 €AUHHUIYY BPEMEHU YEPE3 CAUHMILY IIOUAAH H30TEPMUUECKOH MMOBEPXHOCTH
IIpH TEMIIEPATYPHOM I'paJIMEHTE, PABHOM €IUHMIIE;

3.3  pacyeTHas = TemjaonpoBoAHOCThL:  KodhHIMEHT  TEIIONPOBOLHOCTH
TCIUION3O0JIAIMOHHOIO0 MaTepyuaja B SKCIUIyaTal[MOHHBIX VYCJIOBUSAX C YYETOM €ro
TeMIIepaTyphl, BIQXHOCTH, MOHTAXHOTO VIUIOTHCHHS Y  HaJM4YUA IIBOB B

TEIJIOU30AAIIUOHHON KOHCTPYKIHUH;

3.4 pmaponponmmaeMocrb, K, mr/(mey-lla): CnocoOHOCTE Marepuasia IPOIyCKaTh
BOJASHBIE IIApbl, COZEPXKAIUECS B BO3AYyXE, IO JCHCTBHEM pPa3HOCTA MX MNapUUAaIbHBIX
JABJICHUM Ha MIPOTUBOIIOIOXKHEIX IIOBEPXHOCTIX CJIOS Marepuala,

3.5 TeMiepaTypocToMKOCTh: (CNOCOOHOCTH, MaTepHalla COXPaHATh MEXaHUYEeCKUe
CBOHCTBA IIPY IIOBBIILIEHUN WIH IIOHWXEHUU TEMIIEpATYpPhl. XapaKTepU3yeTCs NpeaeIbHBIMU
TEMIepaTypaMH IIPUMEHEHHS, IPU KOTOPBIX B MaTepHajie OOHapyXHBAIOTCA HEYIIpyrue
negopMaiuid  (IIpHM  MOBBINICHHUH TEMIIEPATYPhl) WU pa3pyLIEHHE CTPYKTYphl (IIpH
NOHMKCHUH TEMIIEPATyphl) IO CKUMAIOIIEH HArPYy3KOH;

3.6 YILUIOTHEHHE TEIION3OJAAHOHHBIX MaTepHa/IoB: MOHTaXHAas XapaKTEPUCTHKA,
OIIpENCISIIONAs] [UIOTHOCTh TEIUIOM3OJISALMOHHOIO MAaTEpHalia IOC/IE €ro YCTAaHOBKH B
[IPOCKTHOE TIOJOXEHHE B KOHCTPYKIHMH. YIUIOTHEHHE MAaTEpHalioOB XapakTepU3yeTCs
KO3(hPUIIMCHTOM YIUIOTHEHHS, 3HAUCHUE KOTOPOTO OIPENENsSeTCsl OTHOUIEHHEM 0o0BbeMa
MaTepuaja Wi U3eIud K ero 00beMY B KOHCTPYKIIUH;

3.7 TeMJION30JIAIMOHAAS KOHCTPYKUHA: KOHCTpYKIMd, coCTOsAmas U3 OJHOIO WUIIH
HECKOJIbKUX CIOEB TEIUIOU3OJSIUOHHOIO Marepuana (M3I4eiIus), 3alliiTHO-IIOKPOBHOI'O CJIOS
H 3JIEMEHTOB KpeIUIeHHS. B COCTaB TEIUIOM3OIAIMOHHON KOHCTPYKIMH MOTYT BXOJUTH
NapON30JIAIHOHHBIN, IIPENOXPAHUTEIIBHEIA U BEIPABHUBAIOIIIUN CJIOH;

3.8 MHOrocJIOHHasi TEIJIOU3O0JIANMOHHAN KOHCTPYKuMA: KOHCTpyKIus, cocrosiuas
M3 JBYX U 00JI€€ CIOCB pa3INYHbIX TEMIOU3O0JISIIMOHHBIX MATEPUAJIOB;

3.9 noxkpoBHBINH cJI0H: DJEMEHT KOHCTPYKLMH, YCTAHABJIHBAEMBIN I10 HApYXHOH
IIOBEPXHOCTH TEIUIOBOH M3OJALMH IS 3alUThl OT MEXAHMYECKHX IOBPECKICHUH U
BO3IEHCTBUA OKPYKAIOIIEH CpeIbl;

3.10 nmapoM30NANMOHHBIA CJOH: OJEMEHT TEHJIOM3OJAUHOHHON KOHCTPYKIUH
000OpyA0BaHHUA U TPYOOIIPOBONOB ¢ TEMIIEPATYPOH HYDKE TEMIIEPATYPHI OKPYXAKOIEH CpeJIbl,
IPECAOXPAHSIOIIMY TEIUIOM30NSALHOHHBIN CIOH OT MHPOHHMKHOBEHHS B HEE IIapOB BOJEI
BCJICACTBUE PA3HOCTH IMapUHAIBHBIX JABJICHHA IIapa y XOJOJAHOH IIOBEPXHOCTH H B
OKpYXKarolleu cpee;

3.11 npenoxpanureJbHBIH CJOH: JJIEMEHT TCIUIOM3OJIALMOHHBIA KOHCTPYKIHM,
BXOJAIIMH, KaK MPaBuUjio, B COCTaB TEILIOU3ONAIMOHHON KOHCTPYKIMHK IS 00OpYJIOBAHHSA |
TpyOOIIPOBOJOB C TEMIIEPATYpPOH IMOBEPXHOCTH HMXXE TEMIIEPATYPhl OKPYKAIOLIEU CPeUbl C
LEJIBIO 3alIUTHI NAPOU3OISIIUOHHOTO CNOA OT MEXaHHYECKHUX IOBPEXKIICHUH;

3.12 rTemmneparypHble aAedopmanmm: TeEIIOBOE paclIUpeHHE HWIM  CXAaTHE
H30JIAPYEMON IIOBEPXHOCTH M DJIEMEHTOB KOHCTPYKLMH 1104 BO3JACHCTBUEM H3IMEHEHUA
TEMIIEPATYPHBIX YCJIIOBUM IIPH MOHTAXE W 3KCIIyaTallM) H30JIHPYEMOro 00bEKTa;

3.13 BBIPABHHBAOIIHH CJOH: ODIJIEMEHT TEIUIOHU3OJAIMOHHOM KOHCTPYKILHUH,
BBIIIOJIHACMBINA U3 YIPYTHX PYJOHHBIX HIIM JHCTOBBIX MATECPHANIOB, YCTAHABIHUBACTCS IO
MSCKHUM IOKPOBHBIN CJIOH (HanpuMEp M3 JIAKOCTEKJIOTKAHH) JUIi BEIpAaBHUBAHUA (DOPMBI
ITIOBEPXHOCTH.
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4 O01mHMe NOJOXKEHUSH

4.1 TemmousonsuuoHHas KOHCTPYKUHSA JOJDKHA 00eCleuHMBaTh MapaMeTphl TEILIO-
XOJIOHOHOCUTENA IIpU  JKCIIyaTaiMy, HOPMAaTHBHBIM YpPOBE€Hb TECIUIOBBIX IIOTEPH
000pyAOBaHUEM U TPYOOIIPOBOAAMH, OE30IMACHYIO I YEIOBEKA TEMIICPATYPY UX HAPYKHBIX
ITIOBEPXHOCTEH.

4.2 KOHCTPYKIHH TENNOBOM H3OJALUH TPpyOOIpOBOJOB H OOOPYOOBAaHUS HOJDKHBI
OTBE€YaThb TPECOOBAHUSM:

SHEPTO3IPPEKTUBHOCTY — HUMETHh ONTHMAIBHOE COOTHOWICHHE MEXIY CTOMMOCTBIO
TEIION30NAMOHHOA KOHCTPYKIMUA H CTOMMOCTBI) TEIUIOBBIX IOTEPh UEPE3 H3OJAIUIO B
T€YEHHUE PACYETHOrO CPOKa SKCILTyaTallKH;

SKCIUIyaTAllMOHHOM HAJAEKHOCTU M JIOJIFTOBEYHOCTH — BBIACPXUBATh 0€3 CHMXXCHHSA
TEIUIO3AaIMUTHEIX  CBOMCTB H  pa3pylIEHUs  JOKCIUIyaTallUOHHBIE  TEMIIEpATYPHBIE,
MEXaHHYECKUE, XHUMHYECKHEe M [OpYyrue BO3HEHCTBHSI B TEYEHHUE pacyYETHOIO CpoOKa
SKCIJIyaTaluH;

O€30MMaCHOCTH IS OKpyXaromed cpeasl H  00CHyXHUBAIOUIECTO IMEpCOHAA MpPH
3KCIUTyaTallud ¥ YTHJIM3alliH.

Marepuansl, HUCNOJB3YEMBIE B TEIUIOH3OJALMHOHHBIX KOHCTPYKLUHAX, HE JOJDKHBI
BEIACHSATE B IPOIECCE SKCIUIyaTallud BpEAHBIC, I10KapOOIacHBIE KM B3PBIBOOIIACHBIE,
HEMPUATHO MTAXHYIIKAE BEIIECCTBA, a TaKXKe O0JC3HETBOPHBIC OAKTEpHH, BUPYCHl U IpUOKHU, B
KOJIMYECTBAX, NPEBBILIAIOIIUX MPEACIHFHO JONYCTUMbIE KOHLEHTPAUHHM, YCTaHOBJICHHBIE B
CAHHUTAPHBIX HOpMaX.

4.3 Ilpu BHIOOpE MaTepHAIOB M H3JEINNA, BXOAAINX B COCTAaB TEILIOHM3OJIAIMOHHBIX
KOHCTPYKIHM IS IIOBEPXHOCTECH C ITONOXUTENBHBEIMH TEMIIEpAaTypaMUd TEIIOHOCUTES

(20 °C u BBILIE), CIIEAYET YUUTHIBATH CIICAYIOUIHE (DAKTOPHI:

MECTOPACIIOJIOKEHUE U30JIHPYEMOTO OOBEKTA;

TEMIIEPATYPY U30JIUPYEMON IIOBEPXHOCTH;

TEMIIEPATYPY OKPYKAIOLIEH CPE/IbI;

TpeOOBaHUs MOXKApHOH O€30IIaCHOCTH;

arPECCUBHOCTh OKPYXAIOIIEH CPEAbl WM BELICCTB, COAEPXKAILUXCA B HU3OJIHUPYEMBIX
O0OBLEKTAX;

KOPPO3UOHHOE BO3AEUCTBHE;

MaTepHUas MNOBEPXHOCTH U30JIMPYEMOro 00BEKTA;

JOIIYCTUMBIC Harpy3KH Ha U30JIMPYEMYIO ITOBEPXHOCTD;

HaJIMuKMe BUOpallUU ¥ YIAPHBIX BO3JAEHCTBUH;

TPEOYEMYIO JOJITOBEYHOCTD TEINIOM3OIALIMOHHON KOHCTPYKINH;

CaHUTApHO-THTHCHHYECKHE TPEOOBAHUS;

TEMIIEpATYpPy IPUMEHECHHUA TEITOU30IAIMOHHOI0 MaTepHaa,

TEIIONPOBOJHOCTE TEIION3OJALIMOHHOIO MaTepHraia;

TEMIICpATypHEIE JePOpMaIlii H30JHPYEMBIX IIOBEPXHOCTEH;

KOHQHUTypalys U pa3Mephl H30JIUPYEMON ITOBEPXHOCTH;

YCJIOBUS MOHTa)ka (CTECHEHHOCTD, BHICOTHOCTD, CE30HHOCTD H JIp.);

YCIOBUS JIEMOHTAXa U YTUIN3ALUH.

TennonzonauUMOHHAsg KOHCTPYKLHMS TpyOONPOBONOB TEIUIOBBIX CETEH I10J3EMHOM
OeCKaHAJIBHOM IIPOKIAKHM JOKHA BIAEPXKUBATH 0€3 pa3pyIlCHUA:

BO3JE€HUCTBUE I'PYHTOBEIX BO;

HArpy3Kd OT MAcCHI BBIIIEIEXKAIIErO IPYHTa M IPOXOAALIECTO TPAHCIIOPTA.



CI1 61.13330.2012

[Tpu BHIOOpE TEIUTOU3OIAMHMOHHBIX MATEPUAIOB M KOHCTPYKUIME IS IIOBEPXHOCTEH C

Temiieparypol TeminoHocutens 19 °C W HEXE M OTpPUMLIATENIBHOH TEMIIepaTypoH
ITOTIOJIHHTEIBHO CIEAYET YUUTHIBATH OTHOCHUTENLHYIO BIAXHOCTH OKPYXAIOWIEro BO3AyXa, a
TaK>K€ BJIAXKHOCTDH U [IapPONPOHUNIAEMOCTE TEIUIOU3ONSAIMOHHOI0O MaTepuaia.

4.4 B coctaB KOHCTPYKIIMM TEILIOBOM HM3OJIALIUK JJIsl IIOBEPXHOCTEHN C IIOJIOXKUTEIBHON
TEMIIEPATYPOl B KaUECTBE 00A3aTEIILHBIX 3JIEMEHTOB JOJDKHBI BXOAUTH:

TEILUIOU3O0JIIIIMOHHBIN CJION;

IIOKPOBHBINA CJIOH;

3JIEMEHTHI KPEIUICHUS.

4.5 B cocTaB KOHCTPYKIWH TEILJIOBOHM U30JILHM JJIS TTOBEPXHOCTEH C OTPHUIATEIBHOM
TEMIIEPATYPOH B KAUECTBE 00A3aTEIIBHBIX 3JIEMEHTOB NOJKHBI BXOUTh:

TEILJIOU3ONSIUOHHBIH CJIOH;

[IapOU3ONAIUOHHEIN CJIOH,

IIOKPOBHEIN CJIOH;

3JIEMEHTBI KPEIJICHMS.

[Iapon30MAIIMOHHEIN CJIIOM CJEAYET IIpeaAyCMaTpuBaTE TAKXE IIpU TeMIeparype

H30JIUpYeMOid TOBEPXHOCTH Hike 12 °C. YCTpoicTBO NapOU30JAUMOHHOTO CJIOS MpH

TeMmneparype Bolile 12 °C cneayer npeaycMaTpuBaTth Ay 000pyIOBaHHUSA B TPYOOIMPOBOIOB €
TEMIIEPATYPON HUDXKE TEMIICpaTrypbl OKpPYXarollIe#l cpenpl, €CJIM pacueTHas TeMIeparypa
H30JIMPYEMOM IIOBEPXHOCTH HMXKE TEMIIEPATYpPhbl «TOUYKH POCHI» IIPH PACUETHOM JABJICHUU U
BJIQXXHOCTH OKPYXKArOLIEro BO3AyXa.

HeoOXxoAuMOCTh YCTAHOBKH TIAPOHU3ONALMOHHOIO CJI0S B KOHCTPYKHHH TEILIOBOM
M30/SIIUM  JJIA TIOBEPXHOCTEH C TMEPEMEHHBIM TEMINEPATYPHBIM  PEXUMOM  (OT
(IMMOJOXUTEIBHOMY» K «OTPHUIIATENHLHOM» M HAOOOPOT) ONPEHcIseTcsS pacyeToM I
HNCK/IFOYCHHUS HAKOIUICHUA Blard B TEINTOUIOIAIUMOHHON KOHCTPYKIIHH.

AHTUKOPPO3MOHHBIE IIOKPBITHS H30JUPYEMON IIOBEPXHOCTH HE BXOISAT B COCTAaB
TEILIOU3OJIAIIMOHHBIX KOHCTPYKIIHH.

4,6 B 3aBUCUMOCTH OT T[IPUMEHSEMBIX KOHCTPYKTHBHBIX PEIIECHHA B COCTaB
KOHCTPYKIHH JOMOJIHUTEIHHO MOTYT BXO{UTh:

BBIPAaBHHUBAIOIIUH CJIOH;

pEeaOXPAHUTEIILHEINA CIIOH.

IIpegoxpaHutenplblii CIOH  ClIeAyeT  HpeaycMaTrpuBarth 1P IIPUMEHEHUU
METAJUIMYECKOTO [IOKPOBHOT'O CIIOA JUIS IIPEAOTBPAILCHHS TOBPEXACHUSA ITapOU30JISIIMOHHBIX
MaTE€pHaJIOB.

S TpeGoBaHHA K MaTepHaJIaM M KOHCTPYKIHUSM TENJIOBOH H30JIANUH

5.1 B KOHCTpYKLMAX TCIUIOM3ONSUMUA OOOpydOBaHMA H TpPYOOINPOBOJAOB €
TeMIIEpaTypaMu CoJepXKaluxcs B HUX BellecTB B auana3zoHe or 20 mpo 300 °C miaa Bcex
CrtocO0OB MPOKJIAAKHM, KpoMme O€CKaHAIbHOU, CICAYET NHPUMEHATH TEIJIOU30JISLIHOHHBIC
MaTepuatsl M H3JEMUS C IUIOTHOCTBIO He Oomee 200 kr/Mv® W KodhduIMEHTOM

TEILIONPOBOAHOCTHA B CYXOM coctosHuH He Oonee 0,06 Bt/(M-K) npu cpeasent temneparype
25 °C. Jlonmyckaercs NpPUMEHEHHE acOECTOBBIX IMHYPOB IS M30JAIMH TPYyOOIIpPOBOJOB
YCJIOBHBIM IPOXOAO0M 10 50 MM BKJIFOUHTEILHO.

Beibop  TEIIOM3OJAIMOHHOIO  Marepuana IS  KOHKPETHOM  KOHCTPYKIHH
OCYILECTBIAETCS Ha OCHOBAHHU TEXHHYECKHUX TpeOOBaHHM, H3JIOXKECHHBIX B TEXHHYECKOM
3aJJaHWH Ha IPOCKTUPOBAHME TEITJIOBOH U30JIAIIUH.
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5.2 B kadecTBe IIEpBOTr0 TEIJIOU3OLILIHOHHOIO CJIOS MHOTOCIOMHBIX KOHCTPYKIUM
TEILUION3OALIMK 000pyAOBaHHS M TPYOOIIPOBOJAOB € TEMIIEPATYPaMU COHEPKALIUXCSI B HUX

BeuecTB B guanazoHe or 300 °C m Oosiee HOIyCKaeTcss NPUMEHATH TEILIOU3O0IAIAOHHEIE
MaTepuansl W W3geNus ¢ IUIOTHOCTBIO He Gomee 350 kr/M® m  ko3bduImeHTOM

TEIUIONPOBOIHOCTH Iipu cpeaHeit Temreparype 300 °C me 6onee 0,12 Br/(M-K).

>.3 B KadecTBe BTOPOr0 U MOCIEAYIOUIHMX TEIUIOU3ONALHOHHBIX CIIOEB KOHCTPYKIIHH
TEIUIOM3O0JIIUN 000pyZOBaHKHs ¥ TPYOOIIPOBOJOB C TEMIIEPATYpPOMd COAEpXKAUUXCS B HUX
BemtectB 300 °C u Oonee g Bcex CcrnocoOOB MPOKIAIKH, KpOME OeCKaHAJIbHOM, CIEeAYET
[IPUMEHSATH TEIIOU3OJISIIMOHHEIC MATEPUANIBI K H3IENINA C IJIOTHOCTHIO HEe Donee 200 Kr/M° |
KO3GOULMEHTOM TEIUIONPOBOAHOCTH IpU cpeaHedl Ttemmeparype 125 °C He Oounee
0,08 B1/(M:-K).

5.4 4 TEIJIOU30IALIMOHHOIO CJI0S TPYOOHPOBOIOB € MOJIOXUTEIBHONU TEMIIEPATYpOH
npy OECKaHATBLHOM MPOKJIAJAKE CICAYET NPUMEHSATh MarTepualbl C IJIOTHOCTHIO HE Ooliee

400 Kr/M’ ¥ TEIIONPOBOAHOCTEIO He Gonee 0,07 B1/(m-K) npu TeMmeparype mareprana 25 °C
M BIJIAQXHOCTH, YKa3aHHOM B COOTBETCTBYIOMIMX [OCYIApCTBEHHBIX CTaHJapTax MIIH
TEXHUUECKHUX YCIOBHUIX.

5.5 Ang TEennou3omsIHOHHOTO Clos obopynoBaHust MW TpyOOIPOBOLOB C
OTpULIATENIbHBIMM TEMIIEpATYPaAMH CJEAYET NPUMECHATH TEILUIOM3OISIUOHHBIE MaTepUalibl U
M3enusl ¢ ITUIOTHOCTBIO He Gonmee 200 kr/mM® u PACUETHOM TEIJIONIPOBOOHOCTHIO B
koOHCTpyk1uH He O6onee 0,05 Br/(M:-K) npu temueparype Bewects MURYC 40 °C 1 Bblile U HE
oostee 0,04 Bt/(M-K) — npu munyc 40 °C.

[Ipr BEIOOpE MaTepuasa TEIIOU30JIIMOHHOTO CJIOS IOBEPXHOCTH € TEMIIEPATypOr OT
19 1o 0 °C cnenyeT OTHOCUTD K MIOBEPXHOCTAM C OTPUIIATEIBHBIMU TEMIIEPATyPaMU.

5.6 CooTBEeTCTBHE MAaTEPHANIOB, [IPUMEHAEMbIX B Ka4yeCTBE TEILIOM3OIALHOHHOIO H
[IOKPOBHOTO CJIOEB B COCTaB€ TEIIOM3ONAIIHOHHBIX KOHCTPYKIMM OOOpPydOBaHHA U
TpyOOIIPOBOAOB, TpeOOBaHHAM K KAyeCTBY IIPOAYKLUUHU, CAHUTAPHO-TUTHEHHYECKUM
TpeOOBaHUAM U TpeOOBaHMUSAM IOXapHOM 0e30macHOCTH  JOJDKHO OBITH MOJATBEPKIEHO
pe3ynbTaTaMU UCIIBITAHUM, BBIIIOJIHEHHBIX aKKpEeAMTOBAHHBIMH OpraHU3aIUsIMH.

5.7 KoHCTpYKIIMA TEIUIOBOM M30JIAIUU TPpyOONPOBOAOB IPU OeCKaHAIBHOM IPOKJIaJKe
N0JIKHA 001a0aTh MPOYHOCTHIO Ha ¢xxaTthe He MeHee 0,4 MI]a.

[Ipu OeckaHanpHOM NPOKJIAAKE TEIUIOBBIX CETEH ClenyeT MPEeHuMYILECTBEHHO
MPUMEHSATh NPEABAPUTEIPHO H30JHPOBAHHBIC B 3aBOJACKUX YCJIOBHAX TPYOBI C YUYETOM
NOTIYCTHMOM  TeMIepaTrypsl  IIPUMEHEHHsS  TEIUIOHM3OJAIMOHHOIO  Marepuaia H
TEMIIEPATYPHOTO rpaduka padoThl TEIUIOBBIX CETEH.

[[puMeHeHHE 3acChIITHON H3OJSUMH TpPYOOIIpOBOMOB IPU IOA3EMHOM IPOKJIAIKE B
Kagajax 1 O0€CKaHaJIbHO HE JOIIYCKAeTCH.

5.8 IIpn OGeckaHaNBEHOM MPOKIIAAKE MPEABAPHTEIHLHO H30JUPOBAHHBIE TPYOOIIPOBOJIBI C
H30JISIMEH U3 IICHONOJNMYPETAHA B TIOMUITUIICHOBOH 000J0YKE HOJKHBI OBITH CHAOXXEHEI
CUCTEMOM OIIEPATUBHOI'O JUCTAHIIMOHHOTO KOHTPOJII BiiaxkHOCTH u3onanuu (OJK).

5.9 He ponyckaercs IpUMEHATH acOECTOCOAEP KAILNE TEILIOU30JIALIMOHHBIC MAaTEPHUaIb]
JUT. KOHCTPYKIUM TEILIOBOM H3OJIALMAM 000pyaOBaHHs H TPYOOIIPOBOJIOB ¢ OTPULATEIBHBIMHU
TEMIIEPATYPaAMHU COIEPXKALUXCA B HUX BEMIECTB M IS U30JIAIUH TPYOOIIPOBOJOB MOA3EMHOMU
IIPOKJIAAKH B HEIPOXOJAHBIX KaHasaXx.

5.10 Ilpu BrIOOpE TEMIOM3OIAIMOHHBIX MAaTEPHAIOB M MOKPOBHBIX CIOEB CIEIYET
YYUTBIBATL CTOMKOCTH JJIEMEHTOB TEIUIOU3OJAIMOHHON KOHCTPYKIMM K XHMHUYECKH
arpeCCUBHEIM (aKTOpaM OKPYXaIoIIeH Cpe/bl, BKIIOYas BO3MOXHOE BO3IACHCTBHE BEINECTB
COJEPXKaIlUXCA B H30JIUPYEMOM OOBEKTE.
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He nomyckaercs npuMEHEHUE TEIUIOMIONALUAOHHBIX MaTepualioB, COJACPKaIUX
OpraHHYeCKHe BEUIeCTBA, JJIA H3OJIAIUM KOHCTPYKIMH 000pYyHAOBaHUS K TPYOOIPOBOJOB,
COJIEPKAIUX CUIIBHBIE OKUCIUATEIN ((KUIAKHH KUCIOPOL).

JIns MeTamMYeCKuX IMOKPBITHH JOJDKHA IIpEAyCMaTpHUBATHECd aHTHKOPPO3HOHHAs
3aIl{UTa WK BEIOUPATLECS MaTepHaJl, He ITOABEPKEHHBIA BO3AEHCTBHIO arpeCCUBHON Cpebl.

5.11 Jlng o00opynoBaHus B TPYOOIIPOBOLOB, IOABEPTaIOIIUXCSA YIAPHEIM BO3ACHCTBUAM
H BHOpanuu, PEKOMEHAYETCS NOPUMEHSTh TEIIOH30IAIMOHHEIE H3AENUss Ha OCHOBE
0a3aJIbTOBOr0 CYIIEPTOHKOrO MJHM acOECTOBOro BOJIOKHAa WM Jpyrde MaTepHalbl,
BUOPOCTOMKOCTh KOTOPBIX B YCJIOBHAX JIKCIUTyaTaldH IIOATBEPXKAECHA pe3yibTaTaMy
MCITBITAHUM, BBIIOJHEHHBIX aKKPEAUTOBAHHBIMU OpraHU3aliIMH.

JIis 00BEKTOB, NOABEprarolMxcs BubOpanuyd, IIpU IIPUMEHEHUH MTYKaTYpPHBIX
3aIUTHBIX IIOKPBITUH CIEAYET MpeAyCcMarpuBaTh OKIEHKY LITYKAaTypHOro 3allMTHOIO
IMOKPBITHA C IOCJIEAYIOIIENU OKPACKOH.

5.12 Tlpu npoeKTUpOBaHUH OOBEKTOB C MOBBINECHHBIMH CAHUTAPHO-TMTHECHUYECKUMU
TpeOOBAaHUSAMH K COACPKAHHUIO TMBUIM B BO3JyXC IIOMEIIEHHH B KOHCTPYKLUAX
TCIJIOH30ALUA HE JAONYCKACTCHS MNPUMEHEHHE MATEPHAJIOB, 3arpsA3HAIOIIUX  BO3AYyX B
[IOMELICHUAX.

PexoMmeHayeTcs NIpUMEHECHUE TEIIOU3OJISIUOHHBIX H3IEJIMM Ha OCHOBE MUHEPAILHON
BaThl ¢ JUaMETPOM BOJOKHA He 00jice S5 MKM, M3JCIUH U3 CYNEPTOHKOrO CTEKIOBOJIOKHA B
o0KJIaiKax CO BCEX CTOPOH U3 CTEKJIIHHOH MJIM KPEMHE3EMHOH TKAaHU U IO FEPMETUYHBIM
3allUTHBIM IOKPBITUEM MIHA APYIUX MATEpHaJiOB, COOTBETCTBHE KOTOPBIX YKa3aHHBIM
CAHUTAPHO-IUTHECHAYECKUM TpeOOBaHUSIM MOATBEPXKIACHO pe3ylbTaTaMd  UCIIBITaHHH,
BBIITOJTHEHHBIX AKKPEAUTOBAHHBIMY OpraHU3alUsaMU.

5.13 B KOHCTPYKIIMSIX TEIUIOBOW H3O0JAIMH, TpeAHAa3HaYeHHBIX I oOecneueHus
3aJAaHHOHM TEMIIEpaTypbl Ha TIIOBEPXHOCTH M3OJSLMH, B KayeCTBE IIOKPOBHOIO CJIOA
PEKOMEHIYETCS IIPUMEHATh MATEpPHANIBl CO  CTeNeHbo 4YepHOTHI He HHUxe 0,9 (c

ko> dumenToM u3TyyeHns He Hike 5,0 Br/(m*KY).

>.14 He nmonmyckaercs IIpUMEHEHUE METAIIMYECKOT0 IIOKPOBHOI'O CJIOA MPU NOI3€MHOHU
OeCcKaHaJbHOM IMPOKJIAAKE M IMPOKJIaIKe TPYOOIIPOBOJOB B HEIIPOXOAHBIX KaHAIAX.

llokpOBHBIN CIIOW U3 TOHKOJIMCTOBOrO METajljia ¢ HAPYXHBIM ITOJIUMEPHEIM TIOKPBITHEM
He JOITYCKAeTCs MPUMEHATH B MECTaX, ITOABEPKEHHBIX IIPIMOMY BO3JCHACTBHIO COJHEYHBIX
JIYUEH.

5.15 TloKpOBHEBIA CIIOM JOIIYCKAE€TCS HE MNpeaycMaTpuBaTh B TEIJIOU3ONSIIHMOHHEIX
KOHCTPYKUMAX Ha OCHOBE H3JEHUHM U3 BOJIOKHHUCTBIX MAaTEPHAIOB C IOKPLITHEM
(KSIUMPOBAHHBIX) M3  AMIOMUHWEBOM  (QOJBrM WM  CTEKJIOTKaHH  (CTEKJIOXOJICTa,
CTCKJIOPOrOKH) M BCIICEHCHHOIO CHHTETHYECKOrO Kaydyka I H30JHPYEMBIX OOBEKTOB,
PACHOJIOXKEHHBIX B IOMEIICHUAX, TOHHEIAX, NTOJBAIaX U YepJaKax 3/IaHvi, 1 IIPH KaHAIIbHOM
IIPOKJIaIKE TPYOOIIPOBOIOB. |

5.16 Yucno cinoeB IMapoM3OJSLIMOHHOIO Marepyaja B TEIUIOM3OJISALIMOHHBIX
KOHCTPYKLHAX I 000pyHOBaHUS ¥ TPyOOIpOBOJOB C OTPULIATEIBHLIMH TeMIIEpaTypaMu
COZIEPXKAIUXCA B HUX BEUIECTB PEKOMEHIYETCS IPUHAMATS 110 Tabauie 1.

5.17 Ilpu npUMEHEHUM TEIUIOU3O0IALIMOHHEIX MATEPHAIOB U3 BCIICHEHHBIX IIOJIMMEPOB C
3aKPBIThIMU TIOpaMHB HEOOXOAUMOCTh MPUMEHEHHs MapOHU30ILMOHHOIO CIIOM JOJDKHA OBITh
oO0ocHOBaHa pacueroM. llpy  UCKIIOYEHHH  MApOM3OJILMOHHOIO  CJOSA  CIIEAYET
IpeaycMaTpuBarh TEPMETH3ALMIO CTBIKOB HM3JENMA MarepualamMy, HE IMPOIYCKAIOIUMHU
BOJSIHBIC T1apHl.
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Taonunga 1
| Uucno cioeB napon3oNAMOHHOr0 MaTepyana
B TEIUTOM3O0JIAUMOHHOH KOHCTPYKIUHY B 3aBUCUMOCTH
OT TEMIIEPATYPH! H30AUPYEMON NOBEPXHOCTH U CPOKA
Hapo;ldga?;?;immﬁ Ton;:i{ﬂﬁa, | ? SKCTUTYaTanuH . )
Ot munyc 60 Ot MuHyc 61 o
o 19 °C 1o MuHyc 100 °C Hinke muryc 100 °C
8 yer 12 net 12 ner 8 jier 12 net
[ lonuaTunenoras I_
menka, 'OCT 10354; 0,15-0,2 % 2 2 2 3 B
MJIEHKA ) ' ' I
nonuBuumiOytupansuas | 0,21-0,3 1 2 2 2 2 3
knesimad, ['OCT 9438, j . R j S —
IUICHKA ITOJIUITUIIEHOBAsA
[TOCT 25951 - o !

|DoJ1bra alroMUHNEBAA,
[OCT 618

H3om, TOCT 10296
Pybepoun, 'OCT 10923 f

[IlppMeyaHu+
1 MHomyckaeTcs TpPUMEHEHWE JpYIrUx MarepuanoB, o0eCIeUMBAOIIUX YPOBEHDL COIPOTHBIIEHNA
MaponpoOHULAHNIO HE HIKE, YEM Y NIPUBEACHHEIX B TabJIMIIE.
2 JIna MarepHaloB ¢ 3aKpbITOH MOPUCTOCTBIO, HMEIOUMX KOIPPUUUEHT NapoNpOHULAEMOCTH MEHee

0,01 Mr/(M-y-I1a), BO Bcex Cayyasix MpUHHUMAETCA OJHWH NAPOU30IALMOHHBIN CIIOIA.

5.18 Teron30MaMOHHBIE KOHCTPYKIMH H3 MaTEpHANIOB C IPYIIIONA roprouectd I3 u
[4 He pomyckaeTcs IIpeXyCMaTpuBaTh [ O0O0OpyAOBaHMS U TpPYOOIIpOBOMOB,
PACIIOJIOXKECHHBIX

a) B 3JaHUAX, kpoMe 3maHuii IV cTeneHN OrHeCTOMKOCTH, OJHOKBAPTHPHBIX JKUIIBIX
IOMOB H OXJIAXXIaeMBIX IIOMEUICHHHN XOJIOIUJIBHHUKOR;

0) B HaApPYXHBIX TEXHOJOTMYECCKHMX YCTAHOBKAX, KpOME OTHEIBHO CTOSIIEro
00OpyAOBaHMS;

B) Ha OJCTakaaax M Tajepesx IIpd HamMuyuud Kabenet U TpyOOIPOBOMOB,
TPaHCIIOPTUPYIOLIUX I'OPIOYKE BEIIECTBA.

[Ipu 3TOM JOImyCcKaeTcs MPUMEHEHHE rOpIOYUX MaTepruanoB rpynnsl I'3 umu 1'4 qs:

IAPOU3OJIALMOHHEOrO CJION TONIIMHOM He bosiee 2 MM;

CJIOS OKpacKM WIH IUICHKH TOJIUHOH He OoJsiee 0,4 MMm;

[IOKPOBHOI'O CJIOSI TPyOONPOBOJOB, pPacIOJIOXKEHHBIX B TEXHHYECKHUX IIOABATIbHBIX
jTaXkax ¥ MOAIOJBAX C BBIXOJOM TOJBKO HApYXY B 31aHusax [ v Il cTeneHeid orsecTONKOCTH
[Ipy YCTPOMCTBE BCTABOK JUIMHOM 3 M M3 HErOpPIOYMX MaTepHaloOB He Oonee yeM uepe3 30 M
JUTHHBI TPYyOOTIpOBOAA;

TEMION3IOJIAIIMOHHOrO CJIOS U3 3ATMBOYHOIO IIEHONOIMYpETana Npy MMOKPOBHOM CJIOE K3
OLMHKOBAHHOH! CTAJIX B HAPYXXHBIX TEXHOJIOTHYECKHUX YCTAHOBKAX.

[ToxpopHzIit C10#l U3 cnaboroprounx MatepuanoB rpynnsl ['1 u 12, npUMEHAEMBIX IS
HapY)XHBIX TEXHOJOTHYECKHX YCTAaHOBOK BEICOTOM 6 M u Oonee, TOJDKEH OBITH Ha OCHOBE
CTEKJIOTKAHHU.

5.19 Temnosas M3osAUMs TPYOOIPOBOJOB M 00OpYIOBaHHA HOJDKHA oOecne4umBaTth
6e3yCIIOBHOE BBIMOJHEHHE TpeOOBaHHH 0€30IMaCHOCTH H 3alUThHl OKPYKAIOIIEH CPEIBL.
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g TpybompoBOAOB HAA3EMHOM NPOKJIANKH IIPU IPHUMEHEHUH TEIIOM3O0JIALUOHHBIX
KOHCTPYKIHMH H3 roprourx Marepuayios rpynnsl 1 3 u 1'4, cnenyer npeaycMarpuBarh:

BCTABKH JUIMHONM 3 M M3 HEroprovux MarepuaioB He Oonee ueMm 4yepe3 100 M ImvHBL
TpyOOIIpOBO/A;

YY4aCTKH TCIUIOM3OJALMOHHBIX KOHCTPYKLUMH K3 HETOPIOUMX MaTEepHUaloB Ha
PacCTOSHHHA HE MEHEE 5 M OT TEXHOJOTMYECKMX YCTAHOBOK, COACPIKAUIMX IOPIOYHE raspl U
XUJIKOCTH.

[Tpy mepeceyeHun  TpyOOIIPOBOAOM  IIPOTHBOIIOKAPHOM  mIperpagesl  CIEAYET
npeaycMaTpuBaTh TEIUIOM3OLMOHHBIE KOHCTPYKIIMM M3 HErOprYMX MaTepHalioB B
Ipeaciax pa3Mepa NPOTHBOIIOXKAPHOHU IIpErpakl.

[Ipy npUMEeHEHHU KOHCTPYKIMH TEILUIONPOBOJOB B TEIJIOBOM HM3OJSIMH U3 TOPHOYMUX
MaTEpUAIOB B HErOproYer 000JI0UKEe JOMYCKAETCS HE JIeJaTh IPOTHBONOXAPHEIE BCTaBKH.

TpeOoBanus Kk T1OXapHOM O€30MacCHOCTH  TEIJIOH3OSIUOHHBIX  KOHCTPYKIHIA
TpyOOIpOBOJIOB TEILIOBLIX ceTel onpenessirores mo CII 124.13330.

5.20 [na snemeHTOB obOopynoBanus H TpybompoBoaoB, TpeOyIOIHMX B mpolecce
SKCIUTyaTaldM CHCTEMATUYECKOIO0 HAOMIOACHHUSA, CIEAYeT IIpeayCcMarpuBaTh COOPHO-
pa30OPHBIE CHEMHBIC TEILUTOU30JIIIHOHHBIC KOHCTPYKIIUH.

ChEMHBIEC TETUTOU3OJIALUOHHBIE KOHCTPYKIMHU HOMXKHBI IPUMCHSATHCH IJId H3O0JISLHM
JIFOKOB, (DJIAHIEBBIX COCAUHEHHUH, apMaTypbl U KOMIICHCATOPOB TPYOONIPOBOJOB, @ TAKXKE B
MECTax U3MEPEHUHU U MPOBEPKU COCTOSHUA U30JIUPYEMBIX IOBEPXHOCTEH.

5.21 WH3pgenus w3 MHUHEpaIbHOM Barbl (KaMCHHOM BaThl M CTEKJIOBOJIOKHA),
IPUMEHAEMBICE B KAYECTBE TEIUIOM3OISLUOHHOIO CJI0osA IS TPYOOIPOBOAOB IMOA3EMHOM
KaHaJIbHOM MPOKJIAIKH, JOJDKHBE! OBITH 'UApodhoOH3HPOBAHALI.

He nmomnyckaercs TIpHMEHECHHE TEIIOH30NAIIMOHHLIX MaTepHajloB, IIOJABCPIKEHHBIX
OECTPYKIIMYA TpHA B3auUMOACUCTBHH € Bjarol (acoecrocoaepikaiias MaCTHUHaAs HM30JISLUA,
H3E/INA U3BECTKOBO-KPEMHE3EMUCTHIE, IIEPIUTOLIEMEHTHBIC M COBEJIMTOBEIE).

5.22 llpn NpoeKTUPOBaHMU TEIUIOBOM H3OJSILMH CIENYET YUYHTHIBATE BO3MOXHOCTH
KOPPO3UOHHOI'0 BO3AEMCTBUSA TEIUIOU3OJIAIMOHHOrO MaTepHuaia WM BXOASAIINX B €ro COCTaR
XMMHYECKUX BEILIECTB HA METANIMYECKHUE ITOBEPXHOCTH 000pyAOoBaHUS U TPYOOIPOBOLOB B
IPUCYTCTBHM Biaru. B 3aBUCHUMOCTH OT MaTepualla H30JHPYEMOIl IMOBEPXHOCTH (CTab
yIIepoaucras, crajib JErHpOBaHHAasA, I[BETHBIC METAJUIbl M CIIJIaBBl) M BHAA KOPPO3UH
(OKHCIIeHHE, HICIOYHAsA KOpPpO3Hus, PacTPECKHBAHHME I10J HAIPOKEHHEM) B TEXHHYECKOM
33JaHUY Ha MPOEKTUPOBAHKE CIEAYET YKa3bIBaTh TPEOOBAHHUA IO OTPAHHUYCHUIO COACPKAHUS
B TEIJIOU3ONALMOHHOM MAaTEPUAIE BOAOPACTBOPHUMBIX XJIOPHIOB, (DTOPHIOB, CBOOOIHBIX
niesnovyert 1 pH marepnana.

6 IIpoexTHpOoBaHHE TEIIOBOH H30JISHH

6.1 Onpeaesienne TOMMMHBI TENJION30JSIIMOHHOIO CJIOS 110 HOPMUPOBAHHOA
IVIOTHOCTH TEIJIOBOI'0 MOTOKA

6.1.1 HopMpl IUIOTHOCTH TEIUIOBOrO0 IIOTOKA Yepe3 H30JMPOBAHHYK) ITOBEPXHOCTD
00BEKTOB, pacnoyioxkeHHBIX B EBponeiickoM pernose Poccuu, clieqyeT IpHHAMATS:

O 000py008aHUs U mMpybonpo8ooo8 ¢ NONONCUMETILHLIMU  MeMNepamypamu,
PACNONIONCEHHBIX:

Ha OTKPBITOM BO3AyX€e — 10 TabnunaM 2 u 3;

B [IOMEIeHUH — no TadnuuaM 4 u 5;

078 0bopyoosanus u mpybonpoeo008 ¢ OMPUYAMENbHLIMU MEMNePamypamy,
PACHONOAHCEHHDBIX

8
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HA OTKPBITOM BO3JyX€ — 110 Tabiuie 6;

B IIOMEIIECHUH — 110 Tadiune 7;

NpU NPOKNIAOKE 8 HENPOXOOHBIX KAHANAX.

VIS TPYOOIIPOBOAOB IBYXTPYOHBIX BOASHBIX TCINIOBBIX CETEH — o TabmunaM 8 u 9;

IS IApOIIPOBOJOB C KOHACHCATONPOBOJAAMHM NPH HX COBMECTHOM IPOKJIAAKE B
HEIIPOXOAHBIX KaHajax — o taomuue 10;
IS TPYOOIPOBOIOB IBYXTPYOHBIX BOASHBIX TEIUIOBBIX ceTed npH OecKaHaJIbHOM

pokJaake — 1o tabmmiam 11-12.
HopMBl [UIOTHOCTH TEIUIOBOTO IIOTOKA JJIA TOJICTOCTEHHBIX METAUIMYECKUX

TpyOOIIPOBOJOB CICAYET HNPUHHUMATh 1O VCIOBHOMY JHaMETPY, COOTBETCTBYIOLUIEMY

CTaHJApTHBIM TPyOaM TOTO e HapyXKHOIr'o AuamMeTpa.
[Tpu TPOCKTUPOBAHUM TEIUIOBOM H3ONANIMHM IS TEXHOJIOTHYECKHUX TpYyOOIIpOBOIOB,

IPOKJIAABIBAEMEIX B KaHaIaX ¥ OECKaHAIBHO, HOPMEI IJIOTHOCTH TEIJIOBOTO MOTOKA CIIEAYET
NPUHUMATH KaK AJI9 TPYOOIIpOBOJIOB, IIPOKJIAIbIBAEMBIX HA OTKPBITOM BO3IyXE.

6.1.2 IIpu pacnoioxXeHUH U30JIUPYEMEIX OOBEKTOB B APYIrUX PETHOHAX CTPAHBI CIEAYET
VUUTBHIBATh M3MCHCHHE CTOMMOCTH TEIUIOTHI B 3aBHCHMOCTH OT paidOHA CTPOMTEILCTBA U

criocoba npoKIaIKy TpyoonpoBoaa (MECTa YCTAHOBKU 000PYIOBAHUS ):
HOPMBI IUIOTHOCTH TEIUIOBOrO MOTOKA IS [UIOCKOM M LIMJIMHAPUYECKOH MOBEPXHOCTEH

C YCJIOBHBIM IIpoxonoM Gonee 1400 MM, g%, onpeneisroTcs 1o hopmylie
g °=qK, (1)

HOPMBI INIOTHOCTH TEIUIOBOIO IOTOKA VIS IMIHHIPHIECKOHN ITOBEPXHOCTH C YCIOBHBIM
npoxogoM 1400 MM u MeHee, g/ 5, onpeaensroTcs 110 GopMyJie

q1° = qK, (2)

rAe g — HOPMHUPOBAHHAS IIOBEPXHOCTHAS IIJIOTHOCTE TEILIIOBOrO IMOTOKA, Br/m?, [IpUHHUMaeMas
o tTabaunam 2-7;
g; — HOPMHPOBAHHAA JUHEHHAS IUIOTHOCTh TEIIOBOro 1MOoTOKa (Ha 1 M ANTUHEI
IHJIMHIpHYeckoro o0bekTa), BT/M, npunuMaemas no tabaunam 2—12;
K — ko3 dunmenT, yauTHIBAXOIIUH H3MCHEHHE CTOMMOCTH TEIIOTHI U
TEILION30IALHOHHON KOHCTPYKIIMY B 3aBUCIMOCTH OT paiiOHa CTPOUTEHCTBA U

crrocoda poKiIaaKu TpyOoIpoBoa (MeCTa YCTaHOBKH 000pymoBaHms), (cM. Tabmuiny 13).
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Tabnuna 2 - HopMBI ILIOTHOCTH TEILIOBOI0 MOTOKA 000PYI0OBAHHS H TPYOONPOBOIOB ¢ MOJIOKHTEIHLHLIMH TeMIIEPATYPaMHU NPH PACHOI0KEeHHH

Ha OTKPBLITOM BO3/yXe M YMciIe 9acoB padorsl foiee S000

Y CJIOBHBIH o Temnepa'rypa TEILNOHOCHUTENA, _ -

POXOJ 20 [ 50 100 | 150 [ 200 | 250 | 300 350 | 450 | 500 550 | 600
ng I? :: IE:: ILtoTHOCTE TemoBOTrO NOTOKA, BT/M |
15 4 g 17 25 68 | 81 94 109 124 140
20 4 10 | 19 28 39 62 75 89 103 119 135 152

25 5 i |20 31 42 |67 31 111 128 145 | 163
40 5 12 23 35 47 75 90 123 142 161 18]
50 6 14 26 38 51 l 81 98 133 153 173 | 195
65 7 16 29 43 108 147 169 19] 214 __l
80 8 17 31 46 62 96 115 156 179 | 202 226
100 9 19 34 50 67 104 124 146 | 168 | 192 217 243 |
125 10 21 | 38 55 74 114 | 136 159 183 208 235 263
150 11 | 23 42 61 80 101 132 156 182 209 238 267 298
200 14 28 ‘ 50 72 95 119 | 154 | 182 212 242 274 308
250 16 j 33 57 82 107 133 | 173 204 236 270 305 342 380
300 18 37 64 9] 118 147 | 191 224 259 | 296 333 373 414 |
350 22 | 45 77 108 140 173 | 208 I’ 244 281 320 361 403 446
400 25 9 | 84 117 152 187 | 223 262 301 343 385 430 476 |
450 27 | 54 | 91 127 163 200 | 239 [ 280 322 [ 365 410 457 505 |
500 30 | 58 98 136 175 215 256 299 343 389 436 486 537
l 600 34 67 112 154 197 241 286 333 382 432 484 537 593 |
700 38 75 124 170 | 217 264 313 364 | 416 470 526 583 642
800 43 83 137 188 238 | 290 343 397 453 511 571 633 696
900 47 | 91 150 205 259 315 372 [ 430 490 552 616 681 749
1000 } 52 1 100 163 222 281 340 400 463 527 P 592 660 729 801 |
1400 70 133 215 291 364 439 514 1" 591 670 750 833 | 918 1098
bonee | [LT0THOCTH TEIUIOBOrO OTOKA, BT/M
1400 | 1 | | |
HIVIOSEIEL s 27 41 | 54 66 77 89 100 110 134 153 174 192
[OBEPX-
HOCTH |

[IprumMeuanue— IIpoMexyTouyHbie 3HAYEHUS HOPM IUIOTHOCTH TEIUIOBOrO MOTOKA CHICAYET ONPEAENATs HHTCPNOJASIHEN.

cIoToeeel’ 19 O
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Tab6aunnoa 3 — HopMbl IVIOTHOCTH TEIVIOBOT0 NOTOKA 000pya0BaHHUA H TPYOONIPOBOAOB C NMOJIOKHTEIBLHLIMH TeMIIepaTypaMH

NPH PACTIOJIONKEHMH HA OTKPLITOM BO3AyXe U HHCJIE 1aC0B pa6orbr S000 M MeHee

YcnoBubii Temnepa'rypa TEILIOHOCUTEJI, °c
mpoxox | 20 0 | 100 150 | 200 | 250 | 300 | 350 | | 500 550 600
ng Ei n:{):{- [ImoTHOCTE TEem10BOro NOTOKAa, BT/M
15 10 | 18 28 1 49 [ el 74 87 102 117 133 150
20 5 11 21 | 3] 54 67 | sl 96 112 128 146 164
25 5 12 | 23 34 46 59 73 | 88 104 120 | 138 157 176
6 14 26 39 52 67 82 99 116 135 154 174 196
7 16 29 | 43 57 | 73 90 | 107 | 126 | 146 167 189 212
8 | 18 [ 33 | 48 65 | 82 100 | 120 [ 141 ' 185 | 209 234 |
9 20 36 52 69 88 107 | 128 150 197 222 248
22 39 57 16 | 139 | 162 | 187 212 239 267
25 44 137 162 189 216 | 245 276 307
27 48 149 176 205 235 266 298 332
3 |59 176 207 240 | 274 310 347 | 385
39 67 199 234 270 307 346 387 429 |
44 76 220 258 297 338 | 380 i 424 1 469
54 92 | 241 282 324 368 413 [ 460 508 |
60 100 260 304 349 395 443 493 544 |
65 109 | 280 | 326 373 422 473 | 526 580 |
71 118 300 349 399 451 | 505 [ sel 618
82 135 - 338 504 563 624 | 686
| 9] 150 ‘ 371 551 l 614 679 746
800 53 102 166 407 602 670 | 740 812 |
900 59 112 183 443 652 725 800 877
1000 64 123 199 479 702 l 780 | 860 941 |
1400 | 87 165 264 | 621 898 995 1092 1193 |
boiee 1400 [110THOCTH TEMNOBOTO noroxa Br/Mm° -
U IITOCKHE ! [ ]—_ ] ‘l’ [
AOBEPX- 19 35 54 70 85 99 112 125 141 158 174 191 205 I
HOCTH I | . _

p—

[TpuMeyaHue—TIpomMexyTOUHEIC 3HAYEHHS HOPM MJIOTHOCTH TEIVIOBOTO MOTOKA CAEAYET ONPEAEHsTh UHTEPIIONSAUMEH,

10T 0EEEL’ 19 11D
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Tabanua 4 - HopMbl NIOTHOCTH TEINIOBOIO NOTOKA AJisi 000PYAOBAHHA H TPYOOIPOBOAOB € MOJOKHMTEILHLIMH TEMIEpaTypamMu
TIPM PAco/ioKeHNH B NOMEIleHUH H YHcIe 4acoB padorst 60.1ee S000

0T 0LEe1’ 19 LD

VCII0BHBIA | Temneparypa TeHHOHOCHTéJIﬂ, °C i
o mpoxon [ 50 | 100 | 150 | 200 250 300 | 350 | 400 | 450 500 | 550 | 600 |
T:g I?i [1::;- [TnoTHOCTH TEMIOBOro NMOoTOKa, BT/M
' 15 ) 23 | 33 43 54 66 | 79 93 107 122 138
20 26 37 48 60 l 73 | 87 102 117 134 | 151
25 | 28 40 52 | 65 79 94 110 126 144 162
——
| 40 32 45 59 73 89 105 122 141 160 180
50 10 36 50 64 | 80 96 114 133 152 | 173 194 |
65 12 41 56 72 89 107 | 127 147 169 191 214 |
| 80 13 44 60 77 | 95 114 | 135 156 179 | 202 227
100 | 14 48 65 34 103 124 146 169 | 193 | 218 244 |
125 16 53 72 92 113 136 | 159 184 210 237 265 |
150 18 58 79 100 123 147 172 199 226 255 285
| 200 | 22 70 o3 | 118 144 172|200 230 262 294 328
| 250 26 79 106 | 134 162 193 | 224 257 | 291 327 364
300 29 60 88 118 | 148 179 212 246 281 318 357 396
350 | 33 66 97 129 161 195 230 | 267 305 | 344 385 428
400 36 72 | 106 139 | 174 210 247 286 326 368 411 456
450 | 39 78 114 150 187 | 225 | 264 | 305 348 | 392 | 437 484
500 43 84 | 123 161 | 200 [ 241 282 | 326 370 417 465 514 l
600 [ 49 06 139 181 225 269 315 | 363 412 462 515 569
700 55 107 153 200 | 247 295 344 395 448 | 502 | 558 616 |
800 61 118 169 220 270 | 322 376 431 487 | 546 606 668
. 900 67 130 185 | 239 294 350 407 466 527 589 653 718
1000 74 141 | 201 259 | 318 377 438 501 565 | 631 699 768 |
1400 99 187 | 263 337 ! 411 485 561 638 6 | 797 880 964 |
| bonee 1400 o ~ I110THOCTE TEMIOBOTO MOTOKA, BT/M
_H:B"'e‘giffg‘;; 23 | 4L | 56 | 6 | 8 94 106 _{ 118 I ‘ [ 153 165
[IpuMeuvanme - l'[pomency'rmmme 3HAUEHWs HOPM MIIOTHOCTH TEMJIOBOTO NOTOKA CIEAYET ONPENE/IATh HHTepﬂoﬂﬂuHeH
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TaOnuna 5— Hopmbl INIOTHOCTH TEIVIOBOI0 MOTOKA /ISl 600pyA0BaHHA M TPYOOIIPOBOLOB ¢ HOJIOKHTEILHLIMI TeMIIEpaTypamu
IPH PACIIOJIOKEHUH B NOMELICHMH H YHCIe yacoB padors! 5000 u meHee

YcnosHsri Temneparypa renaonocutens, °C
IPOXO s0 | 100 150 200 | 250 300 | 350 400 450 500 550 600
TpyOOnpo-
BOJA, MM [1:10THOCTE TENNOBOrO NOTOKA, BT/M
15 6 16 25 35 | 46 58 71 | 85 99
20 7 8 28 40 | 52 65 79 93 109
25 3 20 31 43 | 56 70 85 101 118
40 10 23 36 49 64 30 96 114 132
50 11 25 40 s |70 87 105 124 144
65 13 29 45 62 | 79 98 118 139 161
80 14 32 49 66 85 105 126 148 171 |
100 16 35 s4 |73 93 115 137 161 186 i
125 18 39 60 81 103 126 5] 176 203
150 [ 21 44 66 89 113 [ 138 | 164 192 221 |
200 26 53 80 134 163 | 194 225 258 328 365
250 30 62 92 153 185 218 253 290 366 407
300 34 70 103 170 205 241 279 319 402 446
330 38 77 113 186 224 263 304 347 436 483
400 85 123 201 242 284 328 373 467 517
450 92 134 217 260 305 351 398 498 | 551
500 144 233 279 327 375 426 532 587
600 164 263 314 367 420 476 592 652
700 182 290 | 345 402 460 520 645 710
800 73 202 320 [ 379 441 504 568 703 772
900 81 221 349 413 479 s47 | 616 760 | 834
1000 | 89 241 378 447 518 590 663 816 896
| 1400 | 120 318 492 580 668 758 850 1038 | 1136
| Bonee 1400 ‘. o [110THOCTH TEMJIOBOTO MOTOKA, Br/m’ -
ISR 1 26 46 63 78 92 105 119 ] 132 145 158 171 l 190

NOBEPXHOCTH - N
IlTpumMmeuaHue~ ITpomexyTounslie 3HaUEHNHI HOPM IIJTOTHOCTH TEMJIOBOTO I

OTOKa CAeAYET ONpeAcasiTh UHTEPNOIALUEH.

CL0T’0ELEL’ 19 O
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Tabnuyga 6—HopMbi ILIOTHOCTH TEILI0BOI0 NMOTOKA 1151 000PYAOBaHHA U TPYOONPOBOIOB ¢ OTPHLIATEILHLIMHU TeMIlepaTypaMu
[IPH PACHOIOKEHUH HA OTKPLITOM BO3AyXe

nhillal—

Y CJIOBHBIH J Temnepa'ry[;a TENNOHOCUTENs, "C - _

moxox o} o [ -0 ] 20 | 40 ]| 60 | 80 [ -to0 | -120 [ -140 | -160 | --ISF_I
Eg na, ;,:M [1I0THOCTE TEIUIOBOIO IIOTOKa, BT/M |
20 3 3 4 :I: 7 | 9 | 10 12 14 16 17 |

25 3 4 5 g8 | 9 11 12 | 15 17 18

40 4 s | s 9 10 12 13 16 18 19

5 s |6 9 11 13 14 20
6 6 | 7 T 10 [ 12 1 1 5 21 |

G 6 g ¥ 13 15 16 22
7 7 l 9 ) 14 17 18 23 ]

8 8 9 16 18 20 25

8 9 10 17 20 2] 27

10 10 12 20 23 25 31

18 12 14 23 26 27 35

13 16 25 | 28 30 34 36 ] 39

15 18 27 | 30 33 36 | 38 4l

16 2 29 32 34 38 90 | 43

18 21 31 34 37 39 42 45

21 | 23 33 36 38 41 | 44 | 46

Bornee T170THOCTH TEMIOBOTO OTOKA, BT/M°
12 2 | 1B ] 1 [ 15 s [ 1.6 | 17 18 [ 19

I 500 11

[IpuMedaHHue— [IpoMexxyTOYHEIEC 3HAYEHHUSA HOPM IJIOTHOCTH TEIIOBOTO IIOTOKA CIICAYET ONpENENATh HHTEPNOAIIHe.

C10T0ELET’ 19 11D



Tab6bnuua 7— HopMbl IIOTHOCTH TEIJIOBOrO MOTOKA A 000pyA0BaHNs H TPYOONIPOBOAOB € OTpHUATEILHBIMH TEMIIEPATYPaMH
NPH PACNOJIOKEHHH B NOMEIMEHHUH

—

Sl

| VCaoBHBIA | _ B Temnepartypa wnnomem*ém, °C |
ovsomon | 10 | 20 | 40 | 60 | -80 | -100 -120 | -140 | -160 | 180
BOJA, MM [1noTHOCTS TEMNOBOI'O NOTOKA, BT/M }
20 5 6 6 7 8 9 | 10 10 | 1 13 14
25 | 6 7 7 8 9 0 | 1 14 16 17 20
40 7 7 g 9 X 12 13 16 | 17 19 21 |
| so [ 7 3 9 10 12 13 | 15 17 9 [ 20 | 22 |
65 3 9 o | 1 13 | 14 | 16 18 20 | 21 23
80 9 9 10 12 13 15 | 17 19 | 20 22 24
! 100 1 13 14 16 | 18 20 2 | 23
125 | 11 14 16 18 | 20 21 | 23
150 12 13 13 16 7 | 20 | 21 23 |25
' 200 15 16 16 [ 19 21 23 | 25 27 30
| 250 {__“_16 17 9 | 20 23 26 | 27 30 |33
300 | 19 20 21 | 23 26 | 29 3 34 37
350 21 22 3 | 26 29 31 34 36 38
[ﬂﬁﬂ_goo 23 24 26 | 28 30 34 | 36 38 | 4
450 | 25 27 28 | 30 33 | 35 | 37 40 42
500 28 29 30 | 33 35 37 | 40 42 45
Bonee [TIOTHOCTH TEMJIOBOTO MOTOKA, BT/M2 |
| 500 15 | 16 7 ] 1 | 19 ] 1 | 20 21 2 | 2 [ 3 ]

| [IpuMeuaHue— [IpoMeXyTOUHbIE 3HAYEHUA HOPM TUIOTHOCTH TEIUIOBOrO MNOTOKA CIEAYET ONpeEaeasaiTh HHTEPIIONALIHEN.

C10T°0EEET’ 19 11D
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HopMBbI IIOTHOCTH TEIJIOBOI0 I10TOKA Yepe3 IOBEPXHOCTh H30IALHH
TPYOONpPOBOJAOB ABYXTPYOHBIX BOASHLIX CeTEH XIPH MOA3eMHON KaHAJILHOH

IIPOKJIAIKC

Ta6auuma 8 — Hopmbel IIOTHOCTH TEIIOBOI0 NMOTOKA /IJIA TPYOOIIPOBOAOB
JBYXTPYOHBIX BOASTHBIX CeTEH NPH NOA3EMHON KAHAJILHON NPOKJIaAKe

L

H HPOJOIKUTEILHOCTH padoTsl B roq doaee S000 4

VY CJIOBHBIIA CpenHerogoBas TeMIepaTypa TEeMNIOHOCUTENS (oaaronii / oﬁgarnblﬁ), °C
prgfﬁﬁﬁfm | 65/50 90 / 50 - 110/ 50 -
MM J CymMapHas JIMHEWHAs IUTIOTHOCTL TEIJIOBOIO MOTOKA, BT/M
25 19 24 o 28
Y 1 26 30 l
40 22 8 32
50 25 N 30 T 35 |
65 29 35 40
80 31 37 ) |
| 100 34 0 46 |
125 39 T 46 N 52
150 42 0 | 57 |
200 52 61 T 70
250 | 60 om0
300 67 79 90
350 | 73 T s | 99
400 8] 4 96 108
450 | 89 104 J 117
500 | 96 I 127 |
600 111 129 145
700 | 123 144 | 160 |
800 137 160 177
000 | 151 176 197
1000 166 192 212
1200 195 | 2 T 250
1400 221 256 283
[IpuyMevyanud

] PacueTHbIE CpeIHEro10BbIC TEMIIEPATYPH! BOJBI B BOAAHBIX TEIIOBEIX ceTax 65/50, 90/50 u 110/50 °C

COOTBETCTBYIOT TEMIIEpaTypHbIM I'paduxam 95-70, 150-70 u 180-70 °C.
2 1IpoMexyTOUYHBIE 3HAYECHHA

'HHTepnonﬂuneii.

16
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HOpM TUIOTHOCTH TCILUIOBOTO HNOTOKA CICRYET OIIPCACIATDH
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Tabnuma 9— HopMbl NVIOTHOCTH TEIIOBOT0 MOTOKA /I TPYGONIPOBOI0B

JBYXTPYOHBIX BOASHBIX Ce€Tell NP NOA3eMHOH KAHAJILHOH NPOKJIAAKe
H OpoAoKUTEeabHOCTH padoTnl B rog 5000 4 1 menee

V CIIOBHEI! CpenseroaoBas TemIieparypa TeIIOHOCUTEN (roaaromui / oﬁpa’rm:lﬁ), °C
ooomono esiso | serso | morso
MM CyMMapHas JTHHEHHAs [UIOTHOCTh TEIUIOBOTO NOTOKa, BT/M
5 | 2] | 26 1 3
3 I * 9 33
40 25 31 35
50 29 | 34 I 39
65 32 39 45
&0 | 35 42 48
100 39 47 53
25 | 0 44 53 | 60
150 49 | 59 I 66
200 60 71 31
250 71 83 94
300 3 94 105
350 89 105 118
400 08 115 128
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 I 234 261
1200 239 277 305
1400 273 | 316 349

[IpumeuaHue— cM. npuMedanus x Tabauile 8.

17
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Tabnuua 10— Hopmbl IUI0THOCTH TENJIOBOI0 NOTOKA Yepe3 MOBEPXHOCTH M30JIALUH IaPOIIPOBOAOB ¢ KOHAEHCATONPOBOJAMH
IPH MX COBMECTHOM MPOKJIAAKE B HEIMPOXOAHLIX KaHaJax

Bl e e e I e L e Py
MPpOXO X NpoBOR | ~OpOBOJ _ IPOBOA NpoBOJd MTPOROK
TpybOnpoBo- PacderHas TemriepaTypa Temwionocutens, °C
OB MY 115 100 | 150 100 | 100 250 100 300 100 350 100
25 25 22 18 30 18 41 18 | 51 | 18 64 18 79 18
3 25 23 18 | 32 18 43 I8 54 18 69 18 83 18
90 | 25 25 18 l 33 18 45 18 | 58 18 73 18 T 18
50 | 25 27 18 36 18 52 18 | 64 | 18 BEE 18 95 | 18
65 | 32 3] 21 43 21 58 21 71 21 88 20 103 20
80 40 35 23 46 23 62 23 81 22 98 22 117 21
100 | 40 38 23 49 23 66 23 81 | 22 | 98 ‘_ 22 117 21
L 125 | 5o 42 24 53 24 72 24 88 23 107 23 126 23
l 150 | 65 45 27 58 27 78 27 04 | 26 115 26 142 26
200 J[ 30 52 27 68 27 89 27| 108 28 131 28 153 8
250 | 100 58 31 75 31 99 31 119 31 147 31 172 3]
125 64 33 83 33 110 33 133 33 159 33 186 33
150 70 38 | 90 38 | 118 38| 143 37 171 37 200 34
180 75 42 9% 42 127 2 | 153 41 | 183 41 213 a1
200 81 44 103 44 134 44 | 162 44 193 43 224 43
250 86 50 110 50 143 50 | 173 49 207 49 239 48
300 | 97 ss | 123 55 159 ss | 190 | 54 227 54 261 | 53
300 | 105 55 133 55 172 55 203 | 54 243 53 280 | 53 j
300 114 55 143 | 55 185 ss | 220 | sa | - _ _ _

[IpumMecuaHHe—IpoOMEXYTOYHBIC 3HAUCHHS HOPM IUIOTHOCTH TEILIOBOTrO IIOTOKA CISAYET ONPEAC/IATE HHTEPIOALIHECH.

c10T°0eee1’ 19 110
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HopMbI jI0THOCTH TEILIOBOro I10TOKA Yepe3 MOBEPXHOCTh H30ASIHH
TPYOOUpoBoa0B ABYXTPYOHBIX BOASHBIX ceTel NPH NOA3eMHOH OecKaHAJIBLHOM
NpoKJIaJKe

Tadbnuuma 11 — Hopmbl DI0THOCTH TEILVIOBOI0 MOTOKA JJs TPYOONIpoBOAOB
IpH HOJ3eMHON 0€CKAHANBLHOHN NPOKJIaAKE U NPOAO/LKUTEILHOCTH
pa6oThI B roj 6oaee S000 u

“l- —

Cpenneroaosasi TeMnepaTtypa TelioHocuTeNa (nogaroimuii / odpartseiit), °C

- e unliniiiniblh

VCIOBHEBIM

prggr?;gfcma, ~65/50 - [-_ 90 1_5_9__ - ~ o 110/5%0
MM CymMapHas JIMHeHas IIOTHOCTh TEILIOBOrO NOTOKa, BT/M
25 | 27 32 36 -
2 | 29 | 35 1 39
40 31 37 Y |
50 35 4] 47 -
65 T 49 54 |
80 | 45 - s2 59
100 | 49 - 58 I 66
125 56 I 66 73
150 ) 63 | 73 B 82 |
200 77 93 100
250 92 106 117
300 105 B 121 | 133
350 118 | 135 1 148
400 130 148 163
450 142 | 162 | 177
500 156 I | 194
600 1m 205 223 |
700 201 229 149
800 226 | 257 179
900 250 B 284 308
1000 275 312 | 338
T 1200 | 326 - 368 | 308 *
1400 376 | 45 | 461
flpnmet;;_fzﬁe—-ﬂcm. I-;;_)_meqa;m-}c T&GHHI_IB-8: | - -
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Tabnuna 12 — HopMbl IIOTHOCTH TENJIOBOI0 NOTOKA AJsl TPYyOOIPOBOIOB
IPH NOA3€MHOI 0eCKaHAILHOH NPOKAAJIKE H IPOAOJLKHTENLHOCTH
pabornl B roa 3000 4 n meHee

VY CJIOBHBIH Cpenueroaonas TeMileparypa TGHHOHOCI/I’I:GJ‘I}I (noparowuit / o6patHslit), °C B
prggr?;ggozla, :__ 4_:62 / 50 L__F 90/ 50 110/ 50
MM | __CYMMapHaﬂ JIHHeiiHaﬂmom?cm TEILIOBOTO NOTOKE, Bt1/Mm B
25 30 35 | 40
3 32 | 38 1 43
40 35 Bl 41 47 ]
50 a0 47 o 53
65 46 55 i 60
80 51 ] 60 66
T 100 57 67 74
125 65 76 84
150 | 74 86 94
200 03 107 117
250 110 R 125 138
300 126 B 144 157
350 0| 162 o 177
400 156 177 194
o450 | 172 o 196 213
500 | 189 214 1232 -
600 | 219 249 269
700 147 290 300
800 [ 278 - 312 341
900 310 349 380
1000 | 341 391 414
1200 B 401 i 454 491
1400 467 523 567
- HpumeanHe—CM.npn;_;anHHKT_a_%;nueS. o -
Tadnuuma 13
i - | Koad;)(bnuue;;K ] o

Palion cTpoutenbCTBa

-

Cnocob HEOKJI&,!IKH ﬁayﬁonpom,uga

¥ MECTOPACIIONIOKEHHE 000PYIOBaHNA

Ha OTKPHITOM

B MIOMENIEHHH,

B HEMIPOXOIHOM

OecKkaHaNbHBIN
) ‘ BO3AyXe |  TOHHene KaHaJie L
Esponeickas yacte Poccum 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 - 0,94

20
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Oxoruanue mabauyol 13

| Koadduupent K |
o Criocob EﬁBKHaﬂKH myﬁonﬁbnea
Paion crpourenscTBa . M MECTOPACTIONIOKEHHE 000PYA0BAHMA
Ha OTKPBITOM | B TIOMEIUCHHM, | B HOMPOXOMHOM | (o o0

- - BO3JLyXe TOHHEE KaHaje |
3anagdas Cubups 0,98 0,98 0,95 0,94
Boctounas Cubupsb 0,98 0,98 0,95 0,94
Haneuuit BocTok 0,96 0,96 0,92 0,9
Panons! Kpaitnero Cesepa
U IIPUPABHEHHBIC K HUM 0,96 0,96 0,92 0,9
MECTHOCTH B

6.1.3 PacueTHnle XapakTEepHUCTUKH TEIUIOM3OJSILIMOHHBIX MAaTEpPHATIOB M H3JICIIHH,
IPUMEHSIEMBIX [UIS U30JSUUU OOOpYIOBaHUA U TPYOOIIPOBOAOB HAL3E€EMHOUW W IOJ3EMHOM
IPOKIaAOK CIENYET HPUHHUMATL € YYETOM ILUIOTHOCTH B KOHCTPYKHHMH, BJIAXHOCTH B
YCJIOBHSAX JKCIUIyaTallly, IIIBOB U BAMSAHUS MOCTHKOB X0J10J1a 3JIEMEHTOB KPEIUJICHHUS.

KoaQp@uuueHT TEemmonpoBOAHOCTH YIJIOTHSIOIIUXCS MaTEpPHAIIOB NMPH ONTHMAIbHOM
[UIOTHOCTH B KOHCTPYKIIVH CJIEAYET IPUHUMATh IO JAHHBIM CEPTHQUKALIMOHHBIX HCIIBITAHUN
UJIHA MO NAHHBIM, TPUBEACHHBLIM B CIIPABOYHOM IIPHIIOXKEHHH b.

6.1.4 llpu OeckananbHOM NMpoKIaAKe TpyOOHpPOBOAOB TEILIONPOBOAHOCTL OCHOBHOTO

CJIOSI TETUIOU3OJIILIMOHHON KOHCTPYKIIHH, Ay, OnIpenesercd mo popmyie

kk = 7\‘0 K‘! (3)
rre A, — TEIUIONPOBOAHOCTh CYXOro MaTrepuana ocHOBHOro ¢ios, B1/(M-K);
K — xo3(pduuMeHT, YYUTHIBAIOIMUM YBEIMYCHHE TETUIONPOBOAHOCTH OT YBIIAXKHCHHS,
[IPUHUMACMbIA B 3aBHCHUMOCTH OT BHJA TEILJIOU3OIAIHMOHHOIO MaTepHana H Tulla
rpyHTa o tadnuie 14.

Tadoaupga 14

Koadpuuuent yBraxaeHus K
Marepuan Tun rpyuta ro FOCT 25100
TEILTOMNIOJIALLAOHHOIO CNNOS 7 v
HAChILIEHHBI U
MaJIOBJIAXXKHbIH BJIAXKHBI N
N o BOIOM
[leHononuyperaH 1,0 1,0 1,0
ApMorneHobeToH 1,05 1,05 1,1
_ il _ l_ _
i lenononumepMmuHepa 1,035 1,05 1,1
6.1.5 3a pacyeTHYIO TeMIIepaTypy OKpyXalllehd Ccpejabl IpH pacyeTax TIo

HOPMHPOBAHHON IUTOTHOCTH TEILIOBOTO IIOTOKA CIEAYET NPUHAMATD:
a) I U30JUPYEMBIX OBEPXHOCTEH, pacloIOKEHHBIX HA OTKPEITOM BO3AYXE:
1 TEXHOJIOTHYECKOr0 000pYyAOBaHHA H TPYOOIIPOBOIOB — CPEIHIONO 32 TOX;
IS TpyOOIIPOBOROB TEILIOBEIX CETEH NMPpU KPYrJIOTOQUYHOMA paboTe — CPeIHIOKO 3a I'OJ;
)11 TpyOOIIPOBOAOB TEIUIOBEIX CETEH, paboTaIOMMUX TOJIBKO B OTONUTENBHBIA NEPUO/,
CPEIHIOIO 32 [IEPUOJ CO CPEAHECYTOUHOU TEMIIEpATypOl HapyKHOro Bo3ayxa 8 °C u Huxe;
0) J1s U30JIUPYEMBIX IIOBEPXHOCTEH, pacnoIOKEHHBIX B tomemeHun — 20 °C;
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B) JiJif TPYOOIIPOBOAOB, pacnojIOXXeHHbIX B TOHHENAX — 40 °C;

r) aad NOA3CMHOM IMpOKIagKM B KaHajuax WiId IIpd OeCKaHaIbHOM IPOKIALKE
TpyOOIIPOBOIOB — CPENHIO 3a TOJ TEMIEpAaTypy TIPYHTa Ha INIyOMHE 3ajI0XKE€HHS OCH
TpvOonpoBona. Ilpu BemuumHe 3armyOneHUs BEpXHEH YacTH NEpEeKpbITHs KaHama (mpd
IPOKJIagKe B KaHaJlaX) WK Bepxa TEIIOH3OJIAIIMOHHON KOHCTPYKIMH TpyOolipoBona (Ipu
OeckananpHOM npoknanake) 0,7 M 1 MEHEE 3a paCUETHYIO TEMIIEpATypy OKPYKAIOIEH Cpeibl
OOJDKHA MPHHUMATBC Ta XK€ TEMIeparypa HApy»XKHOro BO34yXa, YTO U NpPH HaJ3eMHOU
IIPOKJIaJIKE.

6.1.6 Temneparypy  TCIUIOHOCUTENIS  TEXHOJOTHMYECKOro  ODOpPYAOBaHHS U
TpyOOIIPOBOJIOB MPH pacyerax Mo HOPMHUPOBAHHOM IIJIOTHOCTH TEHJIOBOTO MOTOKA CIEAYET
IIPUHKUMATH B COOTBETCTBHH C 3a/JaHUEM Ha IIPOEKTHPOBAHHUE.

JI1st TpyOONpoOBOJNOB TEIUIOBBIX CETEM 3a PACUETHYIO TEMIIEpaATypy TEIJIOHOCUTEIIS
IIPUHUMAIOT:

a) VI BOASHBIX TEMJIOBBIX CETEH:

VI Hojarouero TpyOoompoBoAa IIPpH IOCTOSAHHOM TeMIeparype CETEBOHM BOJIBI U
KOJIMYECTBEHHOM PETYIMPOBAHUHA — MAKCUMAJIBHYIO TEMIIEPATYPY TEINIOHOCUTENI;

A nojaromero TpybompoBoja IIpd NEPEMEHHOH TEMIIEpAaType CETEBOM BOALI H
Ka4eCTBEHHOM PETYJIUPOBAHUH — B COOTBETCTBUM ¢ Tabiumileit 15;

11 00paTHRIX TPyOOIIpOBOAOB BOASIHBIX TEIUIOBRIX cereir S0 °C;

0) Mid MAapOBBIX CETEH — MAKCHMAIBHYIO TEMIIEpPArTypy Iapa CpeJHIO o AJIHHE
pacCMaTpuBacMOI'0 Y4acTKa ITaponpoBOJIA;

B) IJIS KOHACHCATHBHIX CETEW U CETENM Tropsyero BOJOCHA0XKEHUS — MaKCUMAILHYIO
TEMIIEPATYPY KOHJICHCATa HJIH TOpsSYeH BOIBI.

Tadnuma 15

TemneparypHbie pexxuMbl BOASHbIX
TEnJIOBhIX ceTel, °C

PacuerHnas Temneparypa
6.1.7 Ilpu onpeneneHuH TEMIIEPATYPHl IPYHTA B TEMIIEPATYPHOM IHOJIE IIOA3EMHOIO
TPYOOIIPOBOJIA TEIIOBBIX CETEN TEMIIEPATYPY TEIUIOHOCUTENS CIICAYET NPUHHAMATD:
IJIg BOJASHBIX TEIJIOBBIX CETE€H — MO TEMIIEpAaTypHOMY rpaduKy peryJMpOBaHHUA IIpH
CpEIHEMECAYHOU TEMIIEPATYPE HAPYKHOI'0 BO3yXa pacyeTHOrO MEeCA11a;
JUIS TIAPOBBIX CETEH — MAKCHMAJIbHYIO TEMIIEpATypy Iapa B paccMaTpUBacMOM MECTE
IapornpoBoa (C y4eToM NageHus TEMIIEPATYPhl I1apa [0 IJIHHE TPYOOIIPOBOaA);

JUIA KOHJAEHCATHBIX CE€Ted M CEeTEeM TropsAYero BOJOCHAOXKEHHS — MaKCUMAaJbHYIO
TEMIIEPATYPY KOHJICHCATA HITH BOBI.

6.2 Onpenesrende TOJIMNHBI H30JSMM O 3aJaHHOM BeJIMYHHE TENJIOBOI0 I10TOKA

PacueTHEIe mapaMeTphl MPHHAMAIOT B COOTBETCTBHH ¢ 6.1.5 1 6.1.6.
Ilpu onpenencHuu TONIIMHBI TEIUIOBOM HM30MIAIMH CIAEHYET YYHUTHIBATH BIUSHHE OIOP
TpyOOTIpOBOIOB M 0OOPYAOBaHHS.
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6.3 Onpenesienre TOMMHADI TEIIOBOH H30JISIIIHU 110 3aJaHHON BeJIHYHHE
OXJIAKIACHHUA (HarpeBaHHs) BeMeCTBA, COXPAHAEMOro B EMKOCTSHX B TCYECHHE
OlIpeeJIEHHOr0 BpeMeHH

PacyeTHyl0 TeMIlepaTypy OKpYXaIOWIEro BO3AyxXa CIEAYET IIpUHAMATE A
o0opynoBaHHA U TpyOONPOBOAOB, PACIIOJOXKEHHBIX HA OTKPHITOM BO34YXE:

VI TIOBEPXHOCTEH C IIOJIOKMTENBHBIMH TEMIEpaTypaMM — CpPENHION HauboJjee
XOJIOJHOU NITHIHEBKH ¢ oOecriedyeHHOCThIO 0,92;
IS TIOBEPXHOCTEA C OTPHIATEIBLHBIMH TEMIIEpaTypaM# BEIIECTB — CPEeAHIOIO

MaKCHMaJIbHYIO Hau0ONee XKapKoro MecsI1a;
JUIS TIOBEPXHOCTEM, PACIIOJIOXKEHHBIX B MOMEIICHUU, B COOTBETCTBUU C 3aJlaHUEM Ha
IIPOCKTUPOBAHKE, a IIPY OTCYTCTBUH JAHHBIX O TEMIIEpAType oKpyxaromero sozayxa — 20 °C.
PacyeTHyo TeMriepaTypy BelecTBAa IIPUHUMAKOT B COOTBETCTBHU C 3aJaHUEM Ha
IPOCKTUPOBAHHE.

6.4 Onpenesienue TOJIMUHBI TENJIOBOH H30JI1IMH 110 32 TAHHOMY CHMIKEHMIO
(MOBBLINIEHHIO) TEMIIEPATYPLI BEIIECTBA, TPAHCIIOPTHPYEMOIO
TpyOoonposogamMmu (IapornpoBogaMHu)

PacuetHyio Temmeparypy  OKpYXawlluey Ccpelabl CIEeAyeT UOpHHUMAThL )i
TPYOONIIPOBOAOB, PACIIONOKEHHBIX:

Ha OTKPBITOM BO3AYXE U B [IOMELCHHUH, B COOTBETCTBUH ¢ 6.3;

B ToHHen9x — 40 °C;

B KaHaaX WM IpH OE€CKAaHAILHOW ITPOKIJIaAKe TPyOONpPOBOAOB — MHUHUMAIBHYIO
CPEANEMECIUHYIO TEMIIEPATYPY I'PYHTA HA IIyOHHE 3aJI0XKCHUSA OCH TPYOOIIpoBO/Ia.

PacueTHYIO TeMIeparypy TEIJIOHOCUTEIS IIPUHUMAIOT B COOTBETCTBAU C 3aJaHHUEM Ha
[IPOEKTUPOBAHKE.

6.5 Onpenenenne TOJMMHDI TCIJIOBOH M30.ISIHHA 110 3aJJAHHOMY KOJIMY€CTBY
KOH/ICHCATa B HapoNpoBoAaXx

PacyeTHbie mapaMeTpbl OKPYXKaloILEero BO3AyXa CHIEAYyeT IPHHUMATHL B COOTBETCTBUU
c 6.3.

PacyeTHy0 TemIiiepaTypy BeEIeCTBA NPHHUMAKOT B COOTBETCTBHM C 33JlaHUEM Ha
[IPOCKTUPOBAHUE.

6.6 Onpejesenne TOJMMUHLI TENJIOBOM H30/SLIMH 110 3aJaHHOMY BPEMEHH
IHPHOCTAHOBKH ABHXCHHSA )KH/IKOT0 BeIECTBA B TPYOONIPOBO/AX B LEJISAX
NpeJOTBpAlleHUA €0 3aMepP3aHUS HJIH YBEJIMYCHHS BA3KOCTH

PacyeTHbIe mapaMeTphbl OKpYKatolero BO3AyXa M TeNJIOHOCUTENS ClieAyeT IPUHUMATE
B COOTBETCTBUM C 6.3 ¥ 3aJJaHUEM HA IIPOCKTUPOBAHUE.

6.7 OnpejgesieHye TOJIMUHBI TENJOBOH H30/SIIIHM 110 3aJaHHOH TeMIeparType
HA MOBEPXHOCTH H30JIAIIMH

6.7.1 Temrueparypy Ha IOBEPXHOCTH TEIUIOBOM H3ONALMM CIEAYET NPUHHUMATH HE
doonee, °C:

a) IS U30JIMPYEMBIX IIOBEPXHOCTEH, PACIIONOXKEHHBIX B pabodeH MM 00C/Ty:KHUBaEMOH
30HaX IOMEIIECHUN U COJCPXKaIlMX BEUIECTRA C TEMIIEPATYPOH:

BEILHE 500 O ittt e eree e saneseasetssrenasnsensssessannennss 55

23



C1161.13330.2012

OT 150 10 500 OC e 45
150 PC H HHIKE ...ooeeeieieiieiieeeeiicciceeee s e srvesressssiesseeseseresenannnsannns 40
BCIIBILIKY MAPOB HHMKE 435 %C...urriviiiiiiiieiireec e e e, .35

0) Iud H30IHPYEMBIX IIOBEPXHOCTEH, PpAcCIIONOKEHHBIX Ha OTKPHITOM BO3JAyXE B
pabouel uiu 00CIyXKUBAaEMOMH 30HE:

MPY METATIUUECKOM IOKPOBHOM CJIOC ....civvrrierecmnrrresneeeneneesses SB)
IS APYTHX BUAOB MOKPOBHOTO CIIOS ovnnvvrraererressasnsssnneees 60.

TemiiepaTrypa Ha NOBEPXHOCTH TEILIOBOM H3OJIALMH TPyOOMPOBOLOB, PacHOJIOKEHHEIX
3a npeaenaMu padboueii i 00CIy)XKuBacMON 30HBI, HE JOJDKHA IIPEBBILATH TEMIIEPATYPHBIX
IIPEJICTIOB NPUMECHEHHA MaTEPHAJIOB IIOKPOBHOIO ¢J104, HO HE BhIE 75 °C.

6.7.2 PacuerHyro TeMmeparypy OKPYXXAIOWIEr0 BO3AyXa cCleAyeT NPHHUMATHL IS
[TIOBEPXHOCTEH, PaCIIONIOXKECHHEIX:

Ha OTKPBITOM BO3JIyX€ — CPEAHIOIO MAaKCUMAIBLHYIO HauboJiee xKapKoro Mecsia;

B NIOMELIICHHU — B COOTBETCTBHUH C 6.3.

6.7.3 Ilpm HeoOXOOTUMOCTH OJHOBPEMEHHOIO BHIMOJHEHHA TpeOoBaHui 6.1-6.5 u 6.7
[IPUHHAMAETCS OONBIICE 3HAYCHHUE PACUECTHOM TONIUHEI H30IALHH.

6.8 OnpeneneHne TOMMMAHBI TEIVIOBOM H30JISIIMN € LEJbI0 NIPeIOTBPANCHHS
KOHACHCAXMM BJIArH U3 OKPYXKAKWHIEr0 BO3/yXa HA NOKPOBHOM CJI0€ TEILIOBOM
U305 1MH 000pyRoBaHMs N TPYGOIIPOBOXOB, COAEPIKANIHX BelleCTBA
C TEMIIEPATYPOii HIDKE TEMIIEPATYPRI OKPYKAKWIET0 BO3AyXA

JlagHBIA pacueT cleAyer BBINCJHATHL TOABKC IS Y3I0NHPYEMBIX [TOBEPXHOCTEH,
PACIIOJIOKENHAIX B TIOMENIEHUH.

Pacyergas TeMmreparypa K OTHOCUTENBHAS BIAKHOCTH BO3AYyXA UPHHHUMAKOTCI B
COOTBETCTBUHU C 3aJaHUEM Ha ITPOCKTUPOBAHUE,

6.9 Ilpym pacyere TOJINHUHBI TCIUIOBOH M3OJAIMU C LENBI0 HNPEAOTBPALICHUS
KOHACHCAIIMM BJIalrH Ha BHYTPEHHUX IIOBEPXHOCTAX OOBEKTOB, TPAHCIOPTUPYIOIUX
ra3oo0pasHbie BEIIECTBA, COAECPXKAIUE BOASHBIE ITAphl HIIM BOASHBIC MAPHl U ra3bl, KOTOPHIE
IPH PACTBOPEHNH B CKOHICHCHPOBABIIMXCS BOASHBIX I1apax MOI'YT MPUBECTH K 00pa30BaHUIO
arpeCCUBHEIX TMPOAYKTOB, PaCUYETHYIO TEMIEparypy OKpYyXalolle Ccpeasl Claeayer
IPUHUMATE B COOTBETCTBHHU C 6.3.

6.10 Jlns H30IHPYEMBIX TIOBEPXHOCTEH ¢ OTPHUIATEABHBIMH  TEMIIEpaTypaMu,
PacHOJIOKEHHBIX B NOMEUICHHUM, TOJINHHA TCIUIOM3OJSIMOHHOIO CJIOS, ONpPENEICHHAas TIO
ycioBusiMm 6.1, 6.2 gomkna OvITH nIpoBepeHa no 6.8, B pesynbrare npuHUMaercs Oospluee
3HAYCHHE TOJIIUHEI CIIOS.

6.11 Temnou3oMAIMOHHYI0 KOHCTPYKIHIO C TEIUIOHM3ONAIUOHHEIM CIOEM M3
OJHOPOJHOr0 MarepHanga, YCTAaHOBJICHHOIO B HECKOJIBKO CJIOEB, IpU pacyerax
paccMaTpPHUBAIOT KAK OAHOCIIOUHYIO.

Pacyer TOMIIUHBI TEILUIOHU3OJALMOHHOIO CJIOS KOHCTPYKIIMH, COCTOSIIEH U3 ABYX H
OoJjiee CJIO0€B pa3sHOPOAHBIX MaTepHANIOB, CICAyeT IIPOBOJHUTHL MCXOId H3 TOrO, HYTO
MEXCIOHHAsA TeMIIEparypa HE MPEBBIIACT MAKCHUMAIbHYIO TEMIIEPATYPY IPUMEHEHHS
TCIUIOM3OANUOHHOIO MarepHaia IMOCISAYVIONUX CJIOoeB. TOJNMIUHY KaxXIOoro Clof
PaCCUUTHIBAIOT OTACIBHO.

6.12 PacueTHYI0O TOJIIUHY TEIUIOM3OJSIIHOHHOIO CJI0S B KOHCTPYKLMAX TEIJIOBOM
U30JSIIUH Ha OCHOBE BOJIOKHHCTBIX MaTEPHATIOB H U3ACIHH (MATOB, IJIUT, XOJICTOB) CIIEAYET
OKpPYIJIATH O 3HAYECHUH KpaTHbIX 10 MM.
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B KOHCTpYKUHMAX Ha OCHOBE MHHEpAJIOBATHBIX IMJIMHIPOB, MXECTKHUX SYECHUCTHIX
MaTEepHaJIOB, MaTepHalOB M3 BCICHEHHOI'0O CHHTETHYECKOIO Kayuyka, IOJIMITUJIEHA H
IEHOIIIACTOB CJIeAyeT HNPUHUMATH OJIKAMIIYIO K pacdeTHOM TOJMMHY U3ACIHN IO
HOPMATHBHBIM JOKYMEHTAM Ha COOTBETCTBYIOIIKNE MATEPHUAJILI.

Ecnx pacuerHas TOJMIMUHA  TEIUIOMBOJSAIMOHHOIO CJI0A HE  COBIAJAET ¢
HOMCHKIATYpHOH TOJIIMHOM BBIOPAHHOIO MaTepHaia, CJICAYeT [IPUHUMATH 110
JAEUCTBYIOLIEX HOMEHKIIATYpE OJrKainyto 00jiee€ BBICOKYIO TOJIIHHY TCIJIOU3OJSIIHOHHOTO
Marepuaia.

JlonyckaeTcss MPUHMMATE OJIHXKalIyIO 00jiee HH3KYIO TOJIIHHY TEIUIOU3OJISIIIMOHHOTO
CJIOS B ClIydasiX pacuera IO TEMIIEPATYPE HA IMOBEPXHOCTH H3OJSIIIUM U HOPMaM IJIOTHOCTH
TEIJIOBOIO IOTOKA, €CIAU pasHHNa MEXAY paCUYCTHOH M HOMCHKJIATYPHOH TOJIHUHONW HE
IIPEBEILIAET 3 MM.

6.13 MuHUMaIBbHYIO TOJNIMUHY TENJIOU3OJIIIUOHHOIO CIOS CIACAYET NPUHUMATE:

HpU H30JAIMHA NUIMHIPAMH U3 BOJOKHHMCTBIX MaTCpPHAIOB — PAaBHON MUHHMAJIBHOH
TOJILIMHE, MPEAYCMAarTpuBacMOd T[OCYAapCTBEHHBIMM CTaHJAApTaMH HWIH TEXHHUYECKUMU
YCJIOBUSIMY;

IPY U30JISUUU TKAHSIMH, ITOJIOTHOM CTEKJIOBOJIOKHUCTHIM, IIHYpaMu — 20 MM.

IIPY U30JIALMA U3ACITUIMHU U3 BOJIOKHUCTHIX YVIIOTHSAIOIIUXCS MaTEPUAIOB — 20 MM;

IIPpU U30JALMH KECTKUMU MaTepHalaMHi, U3JICIHUSIMUA W3 BCIICHEHHBIX NOJUMEPOB —
paBHOW MUBHUMAJILHOM TOJILIHHE, IPEAYCMATPHBAEMON rOCYAAPCTBEHHBIMHU CTaHAApTaMHU HJIH
TEXHUYECKUMH YCIIOBUSAMH.

0.14 llpenensHas TOMIIUHA TEIJIOU3OJSIMOHHOIO CJIOA B KOHCTPYKIHSAX TEIIIOBOM
M30JISUHK TPYOOTIPOBOAOB IPUBEACHA B MPUIOKEHUH I .

Ecmu pacueTrHas TtommuHa OOJIBIIE, YeM MOXET OOECHEeYHTh B COOTBETCTBHH C
npujioxxeHueM I’ BbIOpaHHBIA TEIUIOU3OJISALMOHHBIN MaTepHall, CleiyeT NpUMEHHTH Oosee
YOGOEKTUBHEINA TENTOH30IAIMOHHBIN MaTepHal.

[IprumMeHeHue KOHCTPYKIIUHA ¢ OONBIIEH TOIIUMHON TEIIOU30IALIMOHHOTIO CJI0s TpeOyeT
TEXHUYECKOrO 00OCHOBAHUSA.

6.15 TommuHy TEIOU30JIUMOHHOIO CJ0S B KOHCTPYKIMSAX TEIUIOBOH H30JIAUMU
[IPUBApPHOI, MYPTOBONM M HECHheMHOH (QUiaHIleBOH apMaTyphl CleNyeT NPHHHUMATL pPaBHOWU
TOJIIIMHE M30JISILIUKA TPYOOIIpOBOAA.

Tonmuny TEeNI0U30JALHUOHHOTO CIIOS B ChEMHBIX TEILIOU3OIAUNOHHBIX KOHCTPYKI[USAX
(QIaHUEBBIX COCHUHCHHMM M (MIQHIICBOM apMaTyphbl ¢ IOJIOKUATEIBHOM U OTPHIATEIBHOU
TEMIIEPATYpPONl TPAHCIIOPTUPYEMBIX BEUIECTB CJEAYeT IMPUHUMAThL pPaBHOHM TOIIIIHHE
U30JIAIUN TPYyOOIIpOBOaA.

6.16 JIna mosepxHocTed ¢ temrieparypoii Beimie 300 °C m Hmxe MuHyc 60 °C mne
NOIYCKaeTCsad IIPUMEHCHUE OJHOCIOMHBIX KOHCTPYKIUi. IIpy MHOrOCIOMHOM KOHCTPYKIUH
NOCIICAVIOIINE CIION JOJIKHBI IEPEKPHIBATH LUBEI IPEABIAYLIETO.

6.17 3aka3Hbl€ TOJUIMHY U 00BEM TEILIION3OJISIIMOHHEIX H3JIEIIUN W3 YIUTOTHSIOILMXCS
MaTEPHAJIOB CIICAYET ONPEACIISATh MO0 PEKOMEHIYEMOMY HPHIIOXKEHUIO [].

6.18 Tomuuny MeTAUINYECKUX JIUCTOB, JICHT, [IPUMEHSIEMBIX IS IIOKPOBHOI'O €04, B
3aBUCHUMOCTH OT HApy>XHOI'0 JHaMeTpa WIH KOH(pUIrypauud TEILIOH30JIAINOHHOH
KOHCTPYKIMH CIIEAYyET NPUHUMATE N0 Tadure 16.
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Taonuna 16 — ToaxmuHAa METANTHYECKHX JIMCTOB JISI NOKPOBHOIO €JI0S TEINIOBOH

H30JISILMHA
TonuAa nucra, MM, IpPU AUaAMETpe U30JSLHH, MM ]
Martepuan ' - ) cB.1600 |
ITOKPOBHOTO CJIOA 350 u MeHee ¢B. 350 no 600 ¢B.600 10 1600 M TUTOCKHE
] ] | TIOBEPXHOCTH
JIUCTBI ¥ JIEHTHI N3
| JICHT 0,35-0,5 0.5 0,5-0,8 0,5-0,8
Hep>KaBEIOLIEH CTAJIH T i B
CTajnb TOHKOJIUCTOBAS
OLMHKOBAHHA4 C 0,35-0,8 0,5-0,8 0,5-0,8 1,0
HETIPEPBIBHBIX JIMHUU |
L LI 1 — ]
JIMCTBI U3 TOHKOJIUCTOBOH
CTallyd, B TOM YHUCJIE C 0,35-0,5 0,5-0,8 0,8 | 1,0
[MOJMMEPHBIM NOKPHITHEM | _
JIUCTEI U3 AJIIOMUHHSA U
053 0,5_058 ]_,0
AJITFOMMHHUEBBIX CIIJIABOB | N o
JIeHTHI U3 AIFIOMHMHHS U
0,25-0,3 | 0,3-0,8 1,0 |
| QJIIOMMHHEBBIX CIUIABOB , .

6.19 B kadyecTBe MOKPOBHOI'O CIOS TEIUIOU3OJIAIMOHHBIX KOHCTPYKUUH IHHaMETPOM
n3onanuu 6osee 1600 MM M IUTOCKUX, PACIHIOJIOKEHHBIX B IIOMCIICHUU C HEArpeCCUBHBIMU U
c1aboarpeCCHBHBIMU CpellaMHU, JIONYCKACTCS IMPHUMEHATh METAUIMYECKUE JIUCTHI U JICHTHI
tonmuHoi (,7-0,8 MM, a 11 TpyOonpoBoioB auamerpoM u3oasnun oonee 600 1o 1600 mMm —
0.6 MM.

6.20 JIucTEI M JIEHTHI U3 AJTIIOMUHUS U AJIFOMAHHUEBBIX CIUIaBOB TommmHOM 0,25—0,3 MM
PEKOMEHAYETCA IIPUMEHATH TOPPUPOBAHHBIMH.

6.21 IlltykarypHblii IOKPOBHBIA CJIOH  TEIUIOU30JIMPOBAHHOM  IMOBEPXHOCTH,
PacITOJIOKEHHOM B TOMEILICHUH, AOJDKEH OBITh OKJICEH TKaHBIO. TOMIHUHY HMITYKaTypHOIO
[IOKPBITHA IIPU YKJIQAKE IO XECTKUM WJIM BOJIOKHHUCTHLIM MaTepHalaM B 33BUCUMOCTU OT
JUaMETpa U30JUPYEMOro 00BEKTa PEKOMEHAYETCS IPHHUMATh 110 Tabuie 17.

Taonuma 17

] TomupHa MTYKaTypHOro NOKPHITHA, MM
Bun M3011UMOHHOTO S — —— —
Bua msonupyemoro o0beKTa
Mareprasia | TpyOOIIPOBObI HAPY>KHBIM AUAMETPOM, MM ] .
OCHOBAHHE — py7CibM LAV TOY, o0opynoBaHue
N ( ) 10 133 Bki. 159 n 6onee PYA
KecTkue u3nenms 10 15 20
BoOKHHCTBIE M3a€aHA | 15 _ 15-20 | 2025

0.22 Jing TEIUIOU3OJSLMOHHBIX KOHCTPYKIMM, IIOJBEPralonIuxcs BO3JAEHCTBUIO
arpeCcCUBHBIX Cpell, CAENYeT IpeaycMarpuBaTh 3alIUTy MCETALIMYECKAX IMOKPBITHM OT
KOPPO3HH.

Ilpy wHcnosp30BaHUM B Ka4yecTBE IIOKPOBHOIO CJIOS CTald TOHKOJHUCTOBOMH
OITUHKOBAHHOM TONMIIMHA IMHKOBOIrO TIOKPHITHS BBHIOHMpAETCA C€ YYETOM CTEIEHHU
arpeCCHBHOI'0 BO3ACHCTBUS CPEAbI ¥ IIPEAIIOIAracéMOro CpokKa CIy»KObBI IIOKPOBHOTO CJIOS, HO
He MeHee 20 MKM.

Ilpy npuMeHeHHM B KayecTBE NOKPOBHOrO CIOS JUCTOB H JIEHT H3 AJIIOMHHHSA H
ATIOMHUHHEBBIX CIUIaBOB U TEIUTOU3OIALMOHHOIO CJIOS B CTAIbHOM HEOKPAILICHHON CETKE A
IpU YCTPOMCTBE KapKaca CJHeAyeT IPEAYCMATpPUBATh YCTAHOBKY I1OJI NOKPOBHBIA CJIOA
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NPOKIAIKH M3 PYJOHHOIO Marepyayia MM OKPacKy MOKPOBHOIO CJIOA HU3HYTPHU OHUTYMHBIM
JIAKOM.

0.23 Iloa nOKpOBHBIN CIION M3 HEMETAUIMYECKUX MaTEPHAIOB B IOMEIIECHUSIX XPAHCHUS
U 11epepabOTKH IMUIIEBHIX IPOAYKTOB CIEAYET NIPEAyCMaTpUBaTh YCTAHOBKY CETKH CTaJILHOM

13 [IPOBOJOKH JHAMETPOM He MeHee 1 MM ¢ sueikaMu pa3zMepoM He Oosiee 12x12 Mm.

6.24 KoHCTpyKuus TEIUIOBOW H3ONAIMM JOJKHA HCKIIOYaTh €€ JedopMaluio H
CIIOJI3aHHE TEIUIOM3OJIAIUOHHOIO CJIOS B TIIpollecce OKemayatamuu. B cocTase
TEIUIOU3OJISIIMOHHBIX  KOHCTPYKIMM  OOOpyAOBaHHS U TpyOOIpOBOAOB  ClEAYyeT
IpeyCMaTpUBaTL OIOPHEBIC 3JIEMEHTHI M Pa3rpyXarollHe YCTpOHCTBa, oOecrneyuBaroIye
MEXAHHUYECKYIO MPOYHOCTD U IKCIUTYAaTAIMOHHYIO HAJEXXHOCTh KOHCTPYKI[HIHA.

Ha BepTHKanbHBIX ydacTKax TpyOOnpOBOLOB M O00OPYIOBAaHHS OINOPHbIE KOHCTPYKIUH
cliefyeT npeaycMaTpUBaTh 4yepe3 Kaxanie 3 — 4 M o BBICOTE.

6.25 B KOHCTPpYKIHUSX TEILIOBOM H30IAUMH O000pYyJOBaHHA H TPYOONpPOBOAOB C
OTPULATENHLHBIMH  TEMIICpPATYpPaMH BEHIECTB HE CJIEAYET TNPHMEHATH META/UIHUYECKHE
KPENEXKHBIE JCTalH, IMPOXOMSIIHe 4Yepe3 BCH TOJMIIMHUHY TEIUIOHU3OJSIIHOHHOIO CHOS.
KpenexuHple JAeTanid Wid HUX YacTH CJACAYET MNpeaycMaTpuBaTh H3 MaTEpHUATIOB C

TEIUIONIPOBOJHOCTHIO He Honee 0,23 Bt/ (M-°C).

JlepeBIHHBIC KpENEeXXHBIC JeTalu JOJKHBI OBITh 00pabOTaHRl AHTUIIHPECHOM M
AaHTUCENTUYCCKUM COCTABOM.

DONeMEHTBhI KPeIUIEHHMS, W3rOTOBJICHHBIE M3 YIJIEPOAUCTON CTaIH, AODKHBI HMETH
AHTHKOPPO3UHUHOE NOKPBITHE.

6.26 PasMelleHue XpeHexXHbIX JeTajJeil Ha H30JHPYEMBIX IIOBEPXHOCTIX CJIEAYET
nnpuHUMaTs B cootBeTcTBHU ¢ OCT 17314,

0.27 Jletanu, npeaycMaTpUBaeMsaIe IS KPEIJIEHHS TEILUIOUM30JISILIUOHHON KOHCTPYKIIUH
Ha TOBEPXHOCTH C OTPHIATEIBLHBEIMH TeMIIEpaTypaMH, JOJ/DKHEI UMEThb aHTHUKOPPO3UOHHOE
IOKPBITHE KU U3rOTABJIMBATHECA U3 KOPPO3UOHHO-CTOMKUX MaTEpUaIOB.

Kpenexnpie nerand, CONPHKACAIOINHECAd € H3O0JUPYEMOH MOBEPXHOCTBIO, CJIELYET
peayCMaTpPUBAaTh:

IUis MMOBepXHOCTEH ¢ Temieparyport oT MuHyc 40 go 400 °C — U3 yriaepoaucTon CTalu;

Ui oBepxHocTeH ¢ TeMneparypoi Beine 400 u Hibke mMuHyc 40 °C — u3 TOro xe
MaTepHasa, 4YTo ¥ U30JIupyeMas NOBEPXHOCTD.

DJIEMEHTBHI KPEIJICHUS TEIJIOU30JIALIIOHHOT O U IIOKPOBHOT'O CJIOEB
TEIUIOU3O0JSIUOHBHBIX KOHCTPYKLIMKA 000pyAOBaHUs M TPYOOIPOBOIOB, PACIIONOXKEHHBIX Ha
OTKPBITOM BO3QyX€ B paillOHaxX C PacyETHOM TEMIIEpATYpPOMl OKPYXKAIOLIEro BO3AyXa HMXKE
MuHyc 40 °C, ceayer npuMeHATh U3 JISTHPOBAHHON CTANU WIH aJIIOMUHHA.

6.28 KOHCTpYKIMS MOKPOBHOTO CIIOS TEIUIOBOM H30JSALUM JOJDKHA JOITYCKaTh
BO3MOXXHOCTh KOMIIGHCAIIUH TEMIIEpaTypHBIX JeopMamuid H30JHPYEMOro O00BEKTa M
TEILION3ONAIIAOHHON KOHCTPYKIIUH.

TemmepaTypHble BBl B 3AIMUTHBIX IOKPBHITHAX FOPHU3OHTAIBHBIX TPYOOIIPOBOIOB
CIEIyET MpeAycMaTpuBaTh y KOMIICHCATOPOB, ONOP M IOBOPOTOB, 4 Ha BEPTUKAJIBHBIX
TpyOOIpoBOAaX — B MECTAX YCTAHOBKH ONOPHBIX KOHCTPYKLIUH.

[Ipp mn30ongUMH XKECTKUMH (POPMOBAHHBIMH H3ACIHAMHU CIAEAYET MpPeLyCcMaTpHBATh
BCTABKH M3 BOJIOKHHCTBIX MAaTEPHUAIOB B MECTaX YCTPOMCTBA TEMIIEPATYPHBIX IIBOB.

6.29 BriOop Marepuana i IMOKPOBHOI'O CJIOS TEIUIOU3OJSLMOHHBIX KOHCTPYKLHH
00opynoBaHUs U TPYOOMPOBOAOB, PACHOJIOKEHHBIX HAa OTKPBITOM BO3JYyXe B paHOHax C
pacueTHOW TEMIIEpAaTypoM OKpyxawomero Bo3ayxa MHHYC 40 °C u HuXe, cIeayer
NPOU3BOAUTE C Y4YETOM TeMIIEpaTypHBIX MOpEAEcIOB MPUMEHEHHA MAaTepHalioB 11O
IEACTBYIONIAM HOPMATHBHEIM JOKYMEHTAM.
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6.30. KoHCTpYKLIMA KpeIIeHHsA NIOKPOBHOIO CJIOS TEIUIOBOM H30MISIIUN 000pYI0BaHUS U
TPpyOONIPOBOJIOB € OTPHIATEIBHBIMH TEMIIEpAaTypaMH BEHIECTB JO/DKHA HCKIIOYATh
BO3MOXXHOCTB ITOBPEXICHUS ITaPOU3OIAIMOHHOIO CJIOS B IIPOLECCE IKCIITYyaTaI[UH.

6.31 Inst obopynoBanus U TpyOONPOBOZOB C OTPHULATEILHBIMH TEMIIEPATYPAMH IIPH
[IPUMEHEHUN TIaPOU30JALMUOHHOI0 CJIOS U3 PYJOHHBIX MaTepHalIoB 0€3 CIUTIOIIHON HaKJICHKY
CIICAYET IpeAyCMarpuBaTh TEPMETH3ALUUIO IIBOB MApPOH3OJALMOHHOIO CIOS;, IpH

TEeMIIEpaType H30JHpPYEMOM ToOBepXHOoCTH HiIke wMunyc 60 °C  ciuemyer Takxe
[IpeAyCMaTpUBATh I'€PMETU3ALMIO HIBOB [TOKPOBHOTO CJI0S T'EPMETHKAMU MU [LICHOYHBIMU
KICAIMMHCA MaTepHaJlaMi.

6.32 Jlna GeckaHaJILHOM NPOKIAAKU TPYOONPOBOIOB TEIIOBBIX CETEH B CYXHX I'PYHTaX
BO3MOXHO IIPUMEHEHUEC H30JSIUM M3 INTYYHBIX (OPMOBAHHBIX H3ACHHHA (CKOPIIYIBL,
CErMEHTHI) U3 IEHOIIOJUYpeTaHa WX NMOMUMEPOETOHA ¢ BOJAOHENPOHULIAEMBIM NOKPOBHBIM
CJIOEM, MPU 5TOM TEIUIOU3OJILMOHHBIC U3JIC/IHS CIEAYET YKIAAbIBaTh HAa BONOCTOMKHUX U
TEMIIEPATYPOCTOUKHAX MAaCTUKaX UM KIIEHX.
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IIpunoxenne A
(o0s13aTenbHOE)

l'[epeqem. HODMAaTHBHbBIX TOKYMCHTOB, HA KOTOPbIC HMEIOTCH CCLLIIKH B TCKCTE

CIT 60.13330.2012 «CHwull 41-01-2003 OronJieHue,  BEHTHIIIIUA U
KOHIHUIIMOHHPOBAHUE»

CIT 124.13330.2012 «CHull 41-02-2003 TemoBsie CETHY

['OCT P 522462004 IIpokat 1MCTOBO#H ropsYeONHMHKOBAHHBIA. TE€XHMUECCKHUE YCIOBUSA
['OCT 618-73* ®onnra anitOMAHUEBAS JIS TEXHHUECKHX Hened. TeXHMYECKHE YCIOBUS
['OCT 4640-93 Bara MunepanibHad. TeXHHYECKHUE YCIOBUSA

['OCT 9438-85 IInenka nonuBuHMIOyTHpAIbHAS Kiesdmas. TeXHUYECKHE YCIOBU
['OCT 10296—-79 H3on. TexHnyecKkne yCioBus

['OCT 1035482 IInenka noJHITUIICHOBAsA. 1 €XHHUUECKHE YCIIOBHUS

['OCT 10923-93* Pybepona. TexHHUECKHE YCIOBHS

['OCT 14918-80* Cranp TOHKONMHCTOBaS OLIMHKOBAHHAsA C HEIPEPHIBHBIX JIMHUM.
Texnuyeckue ycnoBus

['OCT 17314-81 YcrpoicTBa Misi KpEIUIEHHS TEIUIOBOM HM30JALMK CTAJIBHBIX COCYIOB
1 annapaTos. KOHCTpyKuus U pasMepsbl. TexHudyeckue TpeOoBaHu

['OCT 25100-95 I'pyntsl, Knaccuduxanus
P OCT 25951-83 Inenka mousTHIIEHOBAs TEPMOYCaao4YHas. TeXHHYECKUE YCIIOBUS

1'OCT 30244-94 Marepnansl ¥ M3AEIUA CTpoUTENbHEIE. METOIBI HUCIBITAHUN Ha
BO3rOPaeMOCTb (TOPIOYECTD)

I'OCT 30732-2006 Tpy6s1 4 pacoHHBIE HM3HENHS CTAIBHBIC C TEIIOBOM H30/AIUEH H3
NEHONO/MYypeTaHa C 3aIMUTHON 00010YKOH. TeXHHUECKHE YCIOBHUS

I'OCT 31309-2005 Marepuansl CTpOHTENBHBIE TEIUIOH3OJIAIMOHHBIE HA OCHOBE
MHUHEPaAJIbHBIX BOJOKOH. O0IIMe TEXHHYECKHE YCIOBUS
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Taonuna b.1

IIpuaoxenne b

(copaBovHOE)

PacyeTHble TEXHHYECKHE XapPAKTEPHUCTHKH
TEIJIOH30/JIIUMOHHBIX MATEPHAJIOB H U3/1e/THH

Marepuan, n3genue

MaTsl MUHEPaJIOBATHBIE

|np0mHBHHe

30

[ IIUTEl TETUIOU3OJISILIMOHHBIE
U3 MUHEPAIBHOHN BATEL
Ha CUHTETHYCCKOM
CBSA3YIOLIEM

[lonyuunuuapb M LAJTHHAPEI
MHUHEPaJlOBaTHLIE

Marsl 1 BaTa u3
CYIEPTOHKOro 6a3a1bTOBOIO
BOJIOKHA €3 CBA3YIOLIEro
IIryp Tennon30saOHHbi
U3 MUHEPaNbHOW BaThI
[IHyp acbecTOBBIN

Marsl ¥3 CTEKIAHHOIO
IUTANENbHOrO BOJIOKHA Ha
CUHTETHYECCKOM CBA3YIOUIEM

Cpennss

IOTHOCTD

B

KOHCTPYK-
[IMH, KE/M

90

100

65

95

120

180

50

80

100

150

200

80

200

100-160
50

70

TernonpoBoAHOCTS
TEMIOU30JIILIHOHHOTO
MaTepyana B KOHCTPYKUHMH Ay, | TeMmneparypa
B1/(M-°C) nas moBepXHocTei ¢ {IpuMeHeHui, °C|
| Temneparypo#, °C |
20 U BbILIE 19 n HXKe )
0,041 + 0,00022 ¢,, | 0,041— (Ot Munyc 180
0,032 1o 450 ans
0,045 + 0,00021 ¢,, | 0,044— {MaTOB, Ha
| 0,035 |TKaHH, CETKeE,
125 | 0,049 +0,0002¢, | 0,048— [xoncTe u3
0,037 |CTEKIIOBO-
NOKHA,
no 700 —na
MeTallTHyec-
KOU CETKE
0,04 + 0,00029 ¢,, | 0,039-- |OT1 MuHyc 60
0,03 |[no 460
0,043 +0,00022 ¢, | 0,042~
0,031
0,044 + 0,00021 ¢, | 0,043—~ [O1 Muuyc 180
- 0,032 |no 400
0,052 + 0,0002 ¢, | 0,051-
0,038
0,04 + 0,00003 ¢, | 0,039— (Ot Mmunyc 180
0,029 |10 400
1 0,044 + 0,00022 ¢, | 0,043—
0,032
0,049 + 0,00021 ¢,, | 0,048—
0,036
0,05 + 0,0002 ¢, 0,049-
0,035
0,053 +0,00019¢, | 0,052—
0,038
0,032 +0,00019¢, | 0,031-— |Ot Muuyc 180
0,24 |no 600
0,056 + 0,00019¢, | 0,055— |OT Muuyc 180
0,04 {no 600
0,093+0,00019 ¢, — OT 20 no 220
0,04 +0,0003 ¢,, | 0,039— Ot MuHYC 60
0,029 |no 180
0,042 + 0,00028 ¢,, | 0,041—
0,03

{

['pynmna

roproYecTH

Heropioune

To xe

»

»

»

HI-I'1

'l

Heroproune
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Oxonuanue mabnuyvt b. 1

' TemnonpoBogHOCTH
CpenHss TEILIOMU30JIALIMOHHOTO
(UIOTHOCTE MarepHaja B KOHCTPYKIHH A,,;, | Temneparypa ['pynra
Martepuan, u3aeine B o . oC
KOHCTDYK- B1/(M-°C) mns HOBEpXEOCT&H C |IPpAMEHEHUH, rOPIOUECTH
L, KM TeMIrepatypoi, °C
- B ~ | | 20 ¥ BpIILIE 19 1 HUXe
Martbl NpoLIUBHbIE U3 50 0,04 + 0,0002 ¢, 0,037— (Ot munyc 60 [Heroprouue
CTEKJSHHOIO WITANebHOro 0,03 |70 300
BOJIOKHA HA CHHTETHYECKOM
CBA3YIOLIIEM |
Marts! 1 Bara U3 70 0,033 +0,00014 ¢, | 0,032— |Ot Munyc 180 To ke
CYIEPTOHKOIO CTEKIITHHOIO 0,024 |mo 400
BOJIOKHA 0€3 CBA3YIOLLEro
Ternnou3onaMOHHbIE 130 0,05 + 0,0002 ¢, 0,05- |Ot munyc 150 »
31eJIUs U3 NeHOCTeK A 0,038 |no 350
A pMoOIeHOOETOH 200-300 | 0,055+0,0002¢, | 0,055 |OtmMmuuyc 60 »
10 300
Ilecok nepiuTOBBIH, 110 0,052 +0,00012¢, | 0,051— Ot Munyc 180 »
BCITYUYCHHBIA, METKUN 0,038 [no 875
150 0,055+ 0,00012 ¢, { 0,054-
0,04
225 0,058 +0,00012 ¢, | 0,057
0,042
Terion30naNOHHbBIC 30 0,033 +0,00018 #,, | 0,032— |Ot muuyc 180 |I'3-14
H3AEIIUS U3 0,024 ino 70
JTEHOTIC/IMCTUPOJIA 50 0,036 +0,00018 ¢, | 0,035~
0,026
100 0,041+ 0,00018 ¢, {0,04-0,03
TermIon30NAUUOHHBIC 40 0,030 + 0,000151¢, { 0,029— (Ot munyc 180 |[2-14
H31e U U3 0,024 |no 130
AEHONOMNYpETaHA 50 0,032 +0,00015¢, | 0,031-
0,025
70 0,037 +0,00015¢, | 0,036—
0,027
I lenononuMepMuHepan 200-250 | 0,047 +0,0002 ¢, 0,047 (Ot munyc 60 |I']
10 150
Ternnou30IAiNOHHbIC 60-80 0,034 + 0,0002 ¢, 0,033 |OrMunyc 60 |['1-I3
U31e7IMA U3 BCIICHEHHOrO o 125
Kay4yka |
TennouzonaUOHHLIE 50 0,035+ 0,00018¢, | 0,033 |Orwmunyc70 |I3-14
U3JeTIUS U3 1o 70
TEHOMOJIMITHIICHA | |
IlpuMeudyaHHus
| CpenHas TeMnepaTypa TeILIOU30JALMOHHOoro ciod, °C:
ty, = (t + 40)/2 — Ba OTKpPLITOM BO3AyX€ B JIeTHEE BpPEMA, B NOMEIIECHHM, B KaHaJaX, TOHHEX,
TEXHAYECKUX NOAMObAX, HA 9€pAakax U B ITOABANIaX 30aHKM,
tw = l/2 — Ha OTKPBITOM BO3AYX€, BO3AyXe B 3UMHEE BpeMs, Il I, — TeMIeparypa Cpelbl BHYTPH
H30JHMpyeMoro obopynoBasus (TpyOoripoBoia).
2 Bonbliee 3HAYEHHUE PaCcUECTHON TEILIONPOBOAHOCTH TEIUIOM30AIIIHOHHOIO MarepHuana B KOHCTPYKIHUH
Ul TIOBEpXHOCTEMH ¢ Temneparypoit 19 °C U HUXE OTHOCUTCS K TEMIIEpAaType M30JHMPYEMOH MOBEPXHOCTH OT
MuHyc 60 10 19 °C, MeHb1Iee — K TemImepaType MUHYC 61 °C 1 HIXKE. B .
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Hpunoxenne B
(pexoMeHayemoe)

MeToabl pacyeTa TenJ0BOH H30JAIKU 000pYyA0BaHUS H TPYOONIPOBOJOB

B.1 PacuyerHsble (popMYyJibl CTAUOHAPHOHN TCILIONEPEAAYH
B TEIJIOM30JAHUOHHBIX KOHCTPYKIMAX

[loBepXHOCTHAass TMJIOTHOCTh TEIUIOBOTO TIIOTOKa 4epe3
pPacCUYUTHIBACTCS 110 POopMyJiaMm:

OJHOCJIOMHAs ILIOCKAasl CTEHKA

IDIOCKHE TTOBCPXHOCTH

[ —1
— e B H : B.1
T R.+R,+R, +R, D

MHOI'OCJIOMHA I1JIOCKAs CTEHKA H3 71 CJIOEB

[ —1
qp = ———— (B.2)
RBH-I_RCT-I_ZR:'_I—}{H

i=]

JIuHelHass NNOTHOCTH TEILUIOBOTO TMOTOKA dYepe3 IHIMHIAPHYECKHE IIOBEPXHOCTH
pPacCYUTHIBACTCA 110 POPMYJIIaM:

OJTHOCJJONHAs IMUAITHHAPHUYCCKAA CTCHKA

[ -1
S ; B.3
TR RETRE AR (8:3)

MHOTOCJIOMHAS HIIHHAPUYECKAA CTEHKA U3 1 CIIOEB
tﬂ B z'H

T,
R: +R: + ZR,," + Rf
=1

9, = (B.4)

II€ gr — NOBEPXHOCTHAS IUIOTHOCTH TEMIOBOIO MOTOKA Uepe3 IJIOCKYIO TEMION30JISIHOHHYIO
KOHCTPYKIIHIO, BT/M?;

{y — TEMIIEpATypa Cpeabl BHYTPH H30JHUpyeMoro o0sekra, °C;
Iy — TeMIleparypa oKpyxarouieu cpeasl, °C;

Rgy — CONPOTUBICHHE TEILIOOTAYE HA BHYTPEHHCH MOBEPXHOCTH CTEHKH H30JHPYEMOTO
06bexTa, M>-°C/BT:

Ry — TO €, HAa HAPY>KHOM IOBEPXHOCTH TEIJIOH30JIALHH, M2-°C/BT;

Rer — TEPMHAYECKOE CONIPOTUBIICHUE CTEHKH H30JIUPYEMOT0 00BEKTA, M*-°C/Br;
Rz — TO K€, INTOCKOTO CJIOS W3OJISILIUN, M2-°C/BT;

n
Z R, — IOJIHOE TEPMUYECKOE COIIPOTUBICHUE A-CIIOMHON TIOCKOU MU3O0MISLUY;

i=]

R; — TEpMHYECKOE COIPOTHRIIEHHE i-T0 ciost, M™-°C/BT;

g, — JMUHEWHas TUIOTHOCTh TEIJIOBOIO NOTOKA 4Yepe3 IHIHHIPHYCCKYIO
TEILION3OJIAUOHHYIO KOHCTPYKIHIO, BT/M;
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R — nuHeliHOe TepMMYeCcKOe CONpPOTHBIEHHE TEIUIOOTAAYe BHYTPEHHEHW CTEHKH

n3o0Jupyemoro oodwexra, M-°C/BrT;
RY — 10 xe, HapyxHO# m3omamu, M-°C/BT;

H

R’ — nuHeitHOE TEPMHYECKOE CONPOTHBICHHE LIMIMHAPHYECKOM CTEHKH H3OIHUPYEMOTO

o0nekrTa, M-°C/BT;
Rf; — TO Xe, HIUHAPHISCKOro ¢nos uzonauuu, M-°C/Br;

f
D R — mnonHOe IHHEHHOE TEPMUYECKOE CONPOTHBICHHE A-CIOMHON LMIMHAPHYCCKOI
1=

U30JISIUY;
L v :
R” — NMHEHHOE TEPMUYECKOE COTIPOTHBIICHHE i-Tr0 ciosi, M-°C/BT.

B ypaBHeHusax (B.1){(B.4) CoOnpoTHBICHHUS TEIJIOOTHAYE M  TEPMHUUYECCKUE
COIPOTHBIICHUS CTEHOK OMPENENAIOTCS 10 (GOopMynIam:

] ] %) o %)
Ry =—3 Ry=—5 R, == R, =—; R =—; (B.5)
aBH al—l ana ac*r ai
] ] ] d”
Ry = —o—; Ry = —o— Ry =5 ——-In— (B.6)
BHaHH i aﬂ 7[ H3 H
1 d’ 1 d'
R, =—— In-%; R" =——In—2; (B.7)
27/, d. 27A, d_
FI€ Ogy, Oy — KOIQ@PHUIMEHTBHI TEIUIOOTAAYH BHYTPEHHEH  IIOBEPXHOCTH  CTEHKH
U30JIAPYEMOT0 00BEKTA U HAPYIKHOW MMOBEPXHOCTH HU3OJISLIHY, Bt/(m*-°C);
Aers Auss A — KOIMD@PHIOUEHTH! TEMIONPOBOIHOCTH COOTBETCTBEHHO MarepHala CTEHKH

U30JIUPYEMOTO0 O0BEKTA OAHOCIOMHOHW H30JIMH, WH30JSLUM I-TO CJIOA
n-ciouuoi m3ongauuy, Br/(m-°C);

Ocrs Oz, O — TOJIIHMHA COOTBETCTBEHHO CTEHKH H30JHPYEMOro O0BEKTa, OMHOCIONHOM
HU30JISIIHAY I-T'0 CJIOS n-CJIOMHOMN U30JISIIIUH, M;

d ’,d — BHYTpEHHHH H HApY)XHBIH JHAMETPhI CTEHKU H30JIMPYEMOro 00BEKTa, M;

BH ?

d " —~ HapyXHBIH JHAMETDP U30JIAIUHU, M;
d ,d — HapyXHBI U BHYTPEHHHUH JUAMETPHI i-T0 CJI0si N-CIIOWHOM U3OJISALNH, M.
Pacnpenenenue TteMOoeparyp B MHOIOCIOMHOM H3OJSMLUMH PACCUMUTBHIBAECTCH [I0
dopMyIIam:
TeMIIEpaTypbl Ha BHYTPCHHEHM M HApY)XHOH IIOBEPXHOCTAX CTEHKH H30JHUPYEMOTO
00BEKTA IIOCKOH POPMBEI:

t:: = ta HqFRBH; I:I:T — f::; T QFRCT; (BS)

Temneparypa !, Ha Hapy>XXHOM NOBEPXHOCTH MEPBOrO CJIO0S H3O0JAIMH, Ha TPaHHUIE
IEPBOTO H BTOPOTO CJIOEB

=t —q.R; (B.9)
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¥ najiee, HaUMHas CO BTOPOro CJIos, Ha rpanuiax (i-1)-ro u i-ro cioen

t =ty —qpR; (B.10)

[

TeMII€paTrypa Ha Hapy>XHOM MMOBEPXHOCTH i-CJI0SI N-CITIOMHOM CTEHKH:

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

Pacnpenenenue TteMnepatyp B HHJIMHOPHYECKHX MHOTOCIOMHBIX H30JIAIMOHHBIX
KOHCTPYKIIUSIX PaCCYUTBHIBACTCS 110 hopMyiam:

(7 =t —q,RL; 1T =17 —q, R (B.12)
tIH = t:r —q; 1L5 (B.13)

f.eH = t(?—l) '_Q'LRfLQ (B.14)

t' =t, —q,R;. (B.15)

3HAUEHHUS TOBEPXHOCTHON U JIMHEMHOM IUIOTHOCTH TEILJIOBBIX NMOTOKOB, BXOISIIUX B
dopmynsr (B.8)—(B.15), onpenensrorcs o (B.1)-(B.4), a TepMuyeckue COMPOTUBICHUS — IO
(B.5)—(B.7).

[Ipn pacdeTre MHOTIOCIOMHBIX KOHCTpyKuui mo dopmynam (B.2), (B.4) Heobxoaumo
3HATh KOAPOUIHEHTHI TEIUIONPOBOJHOCTH H30JISIUOHHBIX CJI0eB. I10CKOIBKY OHH 3aBHCAT OT
TEMIIEpATYphl JOJDKHBI OBITH M3BECTHHI CPEAHHE TEMIOEPATYpHl KaXAOro CJod, s
OLIPENCIICHUS. KOTOPhIX HEOOXOMMMO 3HaTh TeMIepaTypbl Ha rpaHdlax ciioeB. [nd ux
pacyera HCIOJB3YETCS METOMA IIOCHEAOBATENIbHBIX NpUOIMKEHHH, IpeAyCMaTpHBAIOLIUM
IPOBEIECHHE HECKOJIBKUX PACUETHRIX OIEpalUH.

Ha mepBoM sTame AJIs BCeX CIIOEB CpEegHss TEMIepaTypa W3OIAIUM TPHHHUMACTCH
PaBHOH MOJIYyCYMME TEMIEpaTyp BHYTPEHHEH U HAPYXKHOU Cpenbl, IPU ITOH TEMIIEpAType
OIIpENENAETCS TEIUIONPOBOAHOCTS BCEX TEILIOM3ONSIIHOHHBIX CJIOEB. 3areM, 1o (2), (4)
ONpeHesaIoT 3HadYeHus gr Wik g; 4 no (B.8) — (B.11) ana nnockoin u mo (B.12)—(B.135)
[MWIHHIPUYECKON CTEHOK pPacCUATHIBAIOT TEMIEpaTyphl Ha IpaHUIAaX CJIOE€B U CPEIHUE
TEMIIEPATYPHI KOXOTO CJIOS.

Ha BTOpOM 3Tame 1o HaWJACHHBLIM Ha NEPBOM 3TAlE CPEJHUM TEMIIEpaTypaMm CJOEB
BHOBb OIIPEACIAIOT TEIUIOMPOBOAHOCTh BCEX CJIOEB, 3aT€M HAXOJAT IIJIOTHOCTH IHOTOKOB
TeIlJJa ¥ CHOBA PACCYMTHIBAIOT IIOCJOMHEIC TeMIIEpATyphl, W TaK jaiee A0 Tpebyemol
TOYHOCTU pacuera. Hampumep, 10 Tex nop, Ioka NocjaoHHbIe TeMneparypsl Ha k-M U (k-1)-M
mare OyayT oTiMuaThcd He Ooyiee ueM Ha 5 %. B mpakTuueckux pacderax s 3TOH HEH
HEO0X0AUMO npoBeaeHue He 6oiee 3—4 paCUETHRIX OIEpaLyH.

B.2 Pacyer Tens1oBoi u300UH 060pyAOBaAHMS H TPYOONIpOBOOB

B mpakTtHdeckux pacdeTax TEIJIOBOM H3OMALUM [IPHHHMACTCA PAJI  JONYILCHHIHA,
IO3BOJIAIOLIMX UCIIOJNB30BaTh YIIPOUIEHHBIE pacyeTHBIE HOPMYIILI.

COonpoTUBJIEHHE TEIUIOOTAa4e OT BHYTPEHHEH Cpelbl K BHYTPEHHEH ITOBEPXHOCTH
CTEHKH H30JIHPYEMOro o0BEKTa I XKUAKUX U ra3000pa3HbIX Cpelt SABISETCS IIPEHEOPEIKUMO
MalbiM B CPaBHEHUM ¢ TEPMHUYECKUM COIIPOTHBJICHUEM TEIIOM3OJIALMOHHOIO CJIOS U B
IPAKTUYECKUX pacyeTax MOXKET HE YYHTHIBAThCH.
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TemonpoBOAHOCTE CTEHOK H30JpyeMoro oOopyaoBaHuss U TpyOOIpOBOIOB,
M3TOTOBJICHHBIX M3 MeETajjla, B JECATKY pa3 NPEBBHINACT TEINIONPOBOAHOCTH H3OJIILINH,
[I09TOMY TEPMHUYECKAM CONPOTHBIICHHEM CTEHKH TAKXX€ MOXHO IIpeHeOpeus 0e3 3aMETHOro
CHMDKEHUS TOYHOCTHU pacueTa.

C ydeToM YyKa3aHHBIX JONYIICHUHA B MPaKTHYECKUX pacuyeTax UIfd OIpeNciICHUs
TEIUIOBOIO0 IIOTOKAa 4Yepe3 M30JMPOBAHHBEIE CTEHKH TPyOOIpoBOAOB M 000pyHOBaHUS
UCIIOJIB3YIOTCS CIACAYIOMUE POPMYIJIBL:

JUIS IIOCKHUX IIOBEPXHOCTEH U IMWIHHAPHUECKUX JUaMeTpoM bosiee 2 M

(¢, —-1,)K

QF = n » (B16)
> R +R
=1
11 TpyOOIIpOBOAOB JUAMETPOM MEHEE 2 M
t—t)K
g, =R (B.17)
ORI +R,
i=1

rie K — XOo3(Q@UIUEHT [JONOJHUTEIBHBIX II0TEPh, YUYMUTHIBAIOIMI TEIJIONOTEPH uepel
TEILJIONIPOBOAHbIE  BK/IKOYCHHS B TCIUIOH3OJSIIMOHHBIX  KOHCTPYKLHUSX,
0OYyCJIOBJICHHBIX HATMYHUEM B HUX KPENEXKHBIX AcTaliel H onop (tadbauua B.1).

Tadnuna B.l —3Hauenus ko3dppunuenTa N0ONOJHUTEIBHBIX IOTEPH
[J1s1 TpyOOnpoBOaA0OB

Tun uzonupyemoro o0bekra KBZ)WBH_@H:F K
TpyOonpoBoab! Ha OTKPBITOM BO3AYXE, B HEMMPOXOAHBIX KaHAIaX, TOHHESAX
1 IIOMELIEHUSAX:
a) CTalIbHBIC HA MOJABWXKHBIX ONOpax, YCIOBHBIM IIPOXOA0M, MM:

no 150 1,2

150 u 6ostee 1,15

0) cTajibHbIE€ HA IOJABECHLIX ONOpax 1,05

B) HEMETAUIMYECKHUE HA TTOABMKHBIX U IOJABECHBIX OOpax 1,7
TpyOonpoBoas! OECKaHAJIBHON MPOKJIAAKH | . o 1,15

Tepmudeckoe CONPOTUBIIEHHE CIIOEB TEIJIOBOM H3OJBILIMU M COINPOTURJICHHE BHEUIHEH
rerootdaue B (B.16), (B.17) ompeaensercs mo ¢opmynam (B.S), (B.6), B KOTOpPBIX
TEIUIONPOBOAHOCTh HM3OJSIMK TPHHUMaeTCcs TIo npunoxeHuro b, a xo3ddunuent
TEILJIOOTIa4M Ha IIOBEPXHOCTH M30SLUY — o Tabnuie B.2.

Tadnuma B.2 —3naveHun ko3PpPUIHeHTA TEMIOOTIAYH O, BT/(M2 -°C)

. il

| B 32KphITOM NOMEINEHNH Ha oTKpBITOM BO3JIyXe NpH

W30/THpOBaHHEIH 0GHEKT [IokphITHS C HU3KHUM | IIOKPBITHS C BBICOKHUM CKOPOCTH BETpa’, M/C
KO3 PHHEHTOM xo3bPunueHTom T ]
H3TydeHUs 3ITyUEHHS > 1o 15 1
I"opuzoHTANBHEIE 7 10 20 26 35
TPYyOOITPOBOIBI]
BeprukasibHbie TpyOONIpOBOHL, 8 12 26 35 52
0DopyIOBaHUeE, TUIOCKAs CTEHKA | s ]
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Oxornyanue mabnuyer B.2

Ha otxphiTOM BO3AYXE NPH
B 3aKphITOM IOMENIEHNH P Ayxe mp
CKOpOCTH BeTpa’, M/C |

| U30mupoBaHbii 00bEKT [ToxpeiTHa ¢ HU3KEM | [TOKpBITHA ¢ BHICOKUM
| KOO(PPHUUMEHTOM KO3(pOULHUEHTOM S 10 15
1 2
| M3 Ty YeHHS H3JIydeHUS |

K HUM OTHOCHTCH [MOKPLITUA U3 OLUMHKOBaHHOM CTaJlyu, TUCTOB aJIKDMHUHHEBLIX CIIVIABOB U aJliOMHHHA C

OKCM/IHOH ILJIEHKOM.
2 K HUM OTHOCHTCSA IITYKATYPKH, aCOECTOLEMEHTHBIE TOKPBITHS, CTEKITOINIACTHKH, pPa3/InyHbie OKPACKH

(KpOMe KpackH ¢ aIFOMUHHEBOH Iy Apoit).
* Ilpy OTCYTCTBHH CBEJEHHU O CKOPOCTH BETPa NPUHHMAIOT 3HAYEHHS, COOTBETCTBYIOLLHME CKOPOCTH

10 m/c.

a— e
"

N f— P— e S N L o e e

[Ipu pacyere TEIIOBOM M30JSIMUM  OOBEKTOB, PpacCIOJOXKEHHBIX II0J1 3EMIICH,
YYHUTHIBAETCA UX TEIJIOBOE B3aUMOJIECHCTBUE ¢ MACCUBOM OKPYXKAIOIIErO I'PYHTA.

[I10THOCTE TEIUIOBOIO IOTOKA YEPE3 TEIJIOU3ONAIMHOHHBIE KOHCTPYKIIUY, TPaHUYAIIIHE
c rpyHToM, onpeaenserca no ¢opmyram (B.1)-(B.4), B KOTOpBIX TEPMHYECKHE

CONPOTHBJICHHA BHEMHEH Temwioornade Ry H R 3aMEHSIOTCS  TEPMHYECKHUM

COIIPOTHUBIICHUEM TPYHTA.

B obmeM ciiyyae TEpMHYECKOE COIIPOTUBJIICHHE T'PYHTA 3aBUCUT OT KOH(PUrypauuul M
PacIoIOKEHNA H30JHUpyeMoro oObeKTa B MacCHBE TIpyHTa, €ro TeMIepaTrypsl H
TEIJIOIIPOBONHOCTH, YTO BJHSIET Ha paclpeleiCcHHE TEMIEpaTyp U TEIUIOBBIX IIOTOKOB B
TEILTION3OISLITHOHHOM CJIIOE,

B  uHXEHEpPHBIX pacyeTax [PHHAMACTCS  JONyIDEHHEe 00  OJHOMEPHOCTH
TEMIICPATYPHOTO TOJA B TEIUIOM3OJAIMOHHOM CJIO€, YTO ITO3BOJBIET C JAOCTATOYHOM IJIA
IPaKTHKH TOYHOCTBHIO HCHoNb30BaTh  ¢opmynsl (B.5)+(B.7) nnsa pacuera TepMHUYECKOIO
COIPOTHUBJICHUSA IUIOCKHX M UWIMHAPUYCCKHUX  TEIIOM3OIALUHOHHBIX  KOHCTPYKLUN
MOJA3EMHEIX OOBEKTOB.

B.2.1 Pacuem montujunvl mennogoi u3oiauuu no HOpMUpOoOGaAHHOU
NJIOMHOCIMU MENI08020 HOMOKA

PacdeT TOJIUMHEI TEINIOBOH H3OJIMH TI0 HOPMHPOBAHHOM IUIOTHOCTH TEILJIOBOIO
IOTOKA — ¢, ¢, IS OMHOCIIOMHBIX KOHCTPYKLUH BBITOIHAECTCS 1O CIEAYIOIIHMM GopMyaM.

i IUIOCKHX H IUIHHIAPHYECKHX IIOBEPXHOCTEH ¢ guaMeTpoM 2 M U Douiee
UCIIOJIB3yeTCS (hopMyna

R, | (B.18)

K@, -t)
qr

8}13 = kHS

Ta6nuua B.3 — Opuenrnponounsie sHauenns R, , m-°C/Bt

v ” BHyTpY nnoMeneHn
CJIOBHEI
HAME Jng noBepxHocTelt ¢ MansiM | JIJI MOBEPXHOCTEH ¢ BRICOXKMM Ha OTKpEITOM BO3ZyXE
Hprﬁli:p KOSQPUINCHTOM N3JIYUCHUA KO3(Q(PHUHHEHTOM H3JIyUESHUA
2

DU TEMIIEpATYpE TeITOHOCUTEN, °C

o 100 300 | 500 500
32 0,50 0,35 | 0,30 0,33 0,22 0,17 0,12 0,09 0,07

40 0,45 | 030 | 025 | 020 | 020 | 015 | 010 | 007 | 005 |
50 0,40 | 025 | 020 | 025 | 0,417 | 013 | 009 | 006 | 0,04
100 | 025 | 019 | 015 | 015 | 011 | 010 | 007 | 005 | 004
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Oxonyanue madbauyvl B.3

¥ CTOBHEI BHyTpH noMeIneHHi [
g moBepxHocTed ¢ MaibIM | s ITOBEPXHOCTEH ¢ BHICOKUM Ha oTkpeITOM BO3AYXE
nnahgeTp KOI(PPUUHEHTOM H3NYyUEHHUS KOG QHIHCHTOM H3JTyUeHHUS
TPSMH’ OpH TEMIEpaType 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
IllpumMmeuanus
1 JInga npOMEXYTOUHBIX 3HAYEHHH JAUAMETPOB H TEMIiepaTypbl BeAUWUMUHA R:‘ Onpeaensaercs
UHTEPTNOAAIIUEH.
2 JIns temniepatypst TemioHocutens Huke 100 °C npunnmaloTes naHHele, cooTBeTCTBYIOMIME 100 °C.

JIng OJHOCMOWHBIX IMJIMHIAPHYECKHX IIOBEPXHOCTEH JAUAMETPOM MEHEEe 2 M
UCIIOJIBL3YETCS popMya

Kt=t) |
q:

InB =2nA_, (B.19)

Ko3dhunueHT JoNoIHUTENBHAIX TEIJIOBBIX MOTEps K yepe3 onopsl TPyOOIIpOBOIOB B
pacyeTe TOJIIUHBI TEIUIOBOM M3OMALMH N0 HOPMATUBHOH IUIOTHOCTH TEIIOBOI'O NOTOKA
IIPUHUMAETCS PaBHBIM 1.

[Tpu pacuere o popmye (B.19) npeasapurensHo ONpeAcisatOT BEIHYLUHY Inb,

d’ +20
raie B =———%  [lpuGnuxeHHbIE 3Ha4eHAa R, mpuHuMatoTcs no tadiuue B.3.

H3
H

3aTeM HaxXoIAT BEIMYHHY B M OIPEAECTSIoT TpeOyeMyro TOJIUHHY H30JIAIHH 10
dopmye

_d, (B-1)

6}{3
2

(B.20)

Jl1s ABYXCIIOMHBIX TEHJIOU3OJALMOHHBIX KOHCTPYKUMU pacyeT TOJMILIHHE! CJIOEB IIO
HOPMHUPOBAaHHOM  IUIOTHOCTH  TEIJIOBOIO  IOTOKAa  IIPOM3BOJAMUICA B CIEAYIOLICH
ITOCJIENOBATEIIHLHOCTH.

B cimyyae, xorja MakcuMalibHas TeMIlepaTypa TNMpHUMEHEHHS OJHOIO K3 BbIOpaHHBIX
TEIUION3OJISAITMOHHBIX MaTCPHAJIOB HIDKE TEMIIEPATYpPhl CTCHKHM H30JIIPYEMOro OOBEKTa B
IBYXCITOWHBIX TEIUIOU3OJAIMOHHLIX KOHCTPYKUHAX B Ka4veCcTBE INEPBOro Cjosd Ha

37



CI161.13330.2012

H30JIUPYEMYKO IIOBEPXHOCTH YCTAaHABIUBACTCS MarTepual C 0o0jiee BBICOKOM JOIYCTHUMOM
TEMIIEPATYPOH IPUMEHEHHS.

Tomuua 1nepBoro cinost ONpeAenseTcs U3 YCIOBUS, YTOOBI TeMmeparypa MEXIy
000ONMM CIIOSIMU 1, I> HE NpEBhIIAlIa MAKCUMAJIbBHOH TEMIIEPATYPHI IPUMEHEHUSI OCHOBHOTO
H30JISILIHOHHOI0 MaTtepuala.

Jns TJIOCKOH CTEHKH M LHIHHIPHUYECKHX O0OBEKTOB C JUAMETPoM 2 M H Ooliee s
pacyeTa TOJHIAHBI IEPBOTO CJI0S NPUMEHSETCA dhopMy.ia

l-_(fs o tl 2 ) )
qr

5. . =M (B.21)

U3l

s Broporo cios npuMeHsercs ¢opmyna ( B.18), B koTopyro BMeCTO 3HauYeHHUS [y
IOJCTABIISIETCA £1 2.

[Ipn pacyeTe LMWIMHIPHYECKUX OOBEKTOB C JMAMETPOM MEHEE 2 M — AQHAJOTHYHO
OZHOCJIONHON KOHCTPYKIIHH II0 YPaBHEHUIO

t —t
InB =2mA -(-—-—-!-2—)- , (B.22)
L 49
d” +20,,
B KOTOpOM B = T -, OIIPENENSIOT BEIMYHHY InB;, 3areM HaxoodT B} U TONIIMHY
NEPBOTo CIOsA, M:
81131 = dH (Bl B l)_
2

Tonmuua BTOpOro cnos omnpenensercs ¢ nomompio Gopmynsl (B.19), B koTopoi
BMECTO 3HAUYEHUH [, IOACTABIACTCS 3HAYCHUE /] 2, 4 BMECTO B — B)

d.+20,
B2= Hld 2-
1

H3

Onpenenus InB; HaxonsaT B, a 3aTeM TOJINIUHY H3O0JIAIHHA BTOPOT'O CJIOM, M:

_ 9w (B, 1)

0
n32 2

(B.23)

Pacyer TpeOyeMOH TOJMIUMHBI TEMJIOBOM H30JAIMH OO HOPMATHBHOH ILIOTHOCTH
TEIUIOBOI'O IIOTOKA MOXET ObITh BBIIOJHEH METOIOM IOCIHEHOBATENLHBIX TPHOIMKEHUIN.
[locnemoBarensHOCTE pacyeTa [Id  OJHOCIOWHOW  IMUIMHOPHYECKOH  KOHCTPYKIIHH

CJIEqYIOIIA.
3a/1aBasiCh HA4YalIbHLIM 3HAUECHHEM TOJNMIMHBI W3OJALHU Op, M, OIpeaelseMon
TpeOyeMo#l TOUHOCTEIO pacueta, Harmpumep, 0,001 M, ¢ TOMOIIBIO MOCIENOBATEIBHBIX IATOB

1, 2,3, 4, ..., i A1 TOIMUHEI U30JAIHH: 01 = §gl; 8; = 8p2; d3 = §p3, ..., 8; = dgi IPOU3BOIAT
BBIYMCIICHHE JIMHEHHOMN ITOTHOCTH TEIIOBBIX IOTOKOB ¢} ; G-} ...; ¢, 110 YPABHEHHIO
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i Tc(rﬂ -— tl,Z)
1 1 . d¥ +28,i

+ In-*#
a (o, +28,i) 2\, d’

H

(B.24)

Ha xaqoM I1are BEIMHCIECHHH [ MPOH3BOJUTCS CPaBHEHME ¢, C 33JaHHBIM 3HAYEHHEM

HOPMAaTUBHOI'O YJEJIBHOI'O IOTOKA ¢, . IIpy BBIIOJIHEHNH YCIIOBHUS
/ H
q,-9, <0 (B.25)

BLEIUMACIICHUS 3aKaHYHMBAIOTCS, a HaWJAcHHAS BEJIMYAHA O = Opi SABISETCA WCKOMOIM,
o0ecneynBaroleH 3aJaHHYIO BEJIMYMHY TEIJIOBBIX IIOTEPS.

PacuyetHble mapaMeTpbl IIpH ONPEACICHHM TOJIIHAHBEL H30JSALHH II0 HOPMHUPYEMOM

JIOTHOCTH TEIJIOBOI'O MOTOKa cledyeT npuHuMarh no 6.1.1-6.1.6 Hacrosmiero cBoaa
1IpaBuJl.

B.2.2 Pacuem monwunol u3onayuu no 3a0QHHOMY CHUNCCHUIO (NOSbIUIECHUIO)
memnepamypuol eeuiecmea, MpaHCcnoOpmupyemozo mpyoonpoeooamu

Tpebyemoe MONHOE TEPMHYECKOE CONpPOTHMBIEHHME H3onsaumd R° =R’ +R.

TpyObonpoBoaa JUIMHOM [, M, Ond OOECHEYECHUS 3aJaHHOI0 CHHXXEHUS TEMIIEpaTyphl
TPAHCIIOPTHUPYEMOI'O II0 HEMY BELIECTBA OT HAYAJIBHOW !, [0 KOHEUHOU !, NpH pacxole

BelecTBa G, Kr/4, TemioeMKocThio C, KJIx/(kr-°C) onpenensercs U3 BRIPaXKECHUM:

mpu 2le >0 RE = 3,6;(2*_{_; (B.26)
=1, GCln-®—
tﬂ_tll
[ 41 1"
. 36K ’B;tﬂ —tﬂ)
mpu 2—2 <2, R; = . S B.27
g 't ; GC(t —1t) (5.27)

rie fy — pacyeTHasd TeMIEepaTypa oKpyxaroueu cpelsl, °C.
JIns onpeneneHuss TpeOyeMol TONMUMHBI U30IALMUA Oys, M, II0 HAMJECHHBIM 3HAYEHUIM
L L
R’ n R, ucnone3yercs popmyna

InB,, =2nk, (R - R,). (B.28)

[TpuanMas npuOnvxeHsrie 3HayeHus R, mo tabmmie B.3 u ompenensas no ¢gopmyiie
(B.28) InB, nHaxonart BenwumHy B 1 3ateMm 1o ¢gopmyine (B.20) TonmuHy H30/IALHN

d:T(Bl,z ":2
> :

6u31,2 =

PacueTHbIC TTapaMeTpsl MPU ONPEACIICHUN TOJILUMHBI TEIIOBOH H30JIAIIMH M0 3aJaHHOU

BCJIMYMHE CHWOKECHMS  (IIOBBILIEHHSA) TEMIIEPATYphl TPAHCHOPTHPYEMOro  BCHICCTBA
IPUHUMAIOTCS 110 6.4 HACTOAIIErO CBOAA IIPaBUIlL.
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B.2.3 Pacuem monuwunsl menjioeou U3onauuu no 3a0aHHOi memnepamype
HAPYHCHOU NOBEPXHOCMU

OnpeaeieHue TOMIWHB M30IAIMH IO 3aJaHHOHM TEMIIeparype €€ HapyXHOU
IIOBEPXHOCTU [; HOPOU3BOLUTCH B TOM ClIydae, KOrJa H3OJANMS HYXKHa Kak CpeICTBO,
NpeaoxXpadsAromee 00CIyKUBAKOMIKNA IEPCOHAI OT 0¥KOTOB.

PacyeT TOMIUHEBI TEIUIOBOM M30JIALHM BHIOJIHAECTCA 110 (POPMYJIaM:

IUIA IJIOCKUX TEIITOU3OIAIMOHHLIX KOHCTPYKIIHY

5, = M; (B.29)
aﬁ (In — tn)
IUTA [MUTMHPUYECKHX
InB = In% ;" 2% _ 97! ; . i | (B.30)

rae, OpMEHTHPOBOYHOE 3HAUCHUe R, NMpHHMMaeTcs no Tabmuue B.3.

_4, (B-1)

Oy,
2

PacCMOTpEeHHBIA METOJ ABJIACTCS NPHONMXXCHHBIM. bosiee TOYHBIE pe3yibTaThl MOTYT
OBITH TTOJIYYEHBI METOIOM I1OCJIEIOBATEIbHBIX IPUOIHKECHUM.
Pacuer BoIIOIHACTCA 110 popMyJIe

In 4y + 20, o (d +28,0)

[ —t d”’
B0 | = v__ B.31
42t - @

H3

3aaBasCh HavaJIbHBIM 3HAYECHHEM TOJIMUHBL H30JSIHH Op, M, OIPEACIIACMbIM
TpebyeMor TOYHOCTRIO pac4dera, Hampumep, 0,001 M, mocnemoBaTelIbHEIMHU IIaraMu 1, 2, 3,

vy 1 IS TONIIMH M3OMSALMHU: O; = Opl; 02 = 0p2; O3 = 8p3, ..., 0; = Opi IPOUIBOIUTCSH
BhIYHUCJIEHUE BEJIHYUH:
4 \ [/ \ [ h
[ —1 [ —1 [ —1I I —1
O 22— 22— . ( : “] no ypasaenuio (B.31).
ktﬂ—tﬂjl \tn_tﬂ/g \tn_tfi/_o, zlnth ;
L f—1 )
Ha xaxnoM 1iare BBIMUCHEHUM [ ITPOU3BOAUTICS CpaBHEHME | ——— | C 3aJaHHbIM
[ —1
I H /j
TR
3gayeHueM | —= | . Ilpu BhIIONIHEHUH YCIIOBHA
\t“ _-IH )p
) )
[t; L -[”ﬂ LRI (B.32)
tn_zH/, tII“tH/p
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BBIYMCIICHHS 3aKaHYMBAKOTCS, a HAWIEHHAs BEIMYMHA O; = Ogl ABJAETCI C TOYHOCTHIO 10 1 MM
3aJaHHOH, 00ecIeynBaroIell TpeOyeMy1o TeMIiepaTypy INOBEPXHOCTH U30JISIHHN.

PacueTHble mapaMmerpsl IpU pacyeTe TOJINMHBI TEIUIOBOM M3O0JAIMM IO 3aJaHHOH
TEMIIEPATYPE IMTOBEPXHOCTH IIPUHUMAIOTCS 110 6.7.

B.2.4 Pacuem moawunsl uzonayuu, npeoomepauiarouieil KOHOeHCayuio 61azu
U3 8030yXa HA ee noeepxXHoCcmu

JIaHHBIA pacdeT NPOU3BOAUTCHA IS M3OJIHPOBAHHBIX OOBEKTOB, PACIIOJIOXEHHBIX B
NOMEIIEHUSIX U COJAEPKALIMX BEIIECTBA ¢ TEMIECPATyPOH HUXKE TEMIIEPATYPhl OKPYKAIOLIETO
BO3J1yXa.

B stoM cnydyae wuzossimus J0JDKHA OoO€CnedyuBaTh TPeOyEeMBIM pacyeTHBIA mepenan
MEXIY TEMIIEpaTypaMUd Hapy)KHOIO BO3JyXa U IIOBEPXHOCTHIO H3OJAUMUA (fy, — 1), IpH
KOTOPOM HCKJIIOYaeTCd KOHACHCAIMS Biard U3 Bo3ayxa (tabnuia B.4).

Tadonuna B.4 - PacuerHslii mepenan ¢, — £, °C

, oC OTHOCHTEJIbHAs BJIAXKHOCTb BO3 , Vo .
e 40 50 60
10 134 | 104 7.8 6 |
15 142 | 10,9 9,1 5,7 3,6 1,7 |
20 | 148 11,3 8,4 1,8
25 15,3 11,7 8,7 1,9
30 15,9 12,2 9.0 2,0
PacyeT BBINOIHSIETCS 11O GOPMYIIaM:
TJIs1 LIOCKOU TTIOBEPXHOCTH
[ —1 A (t —1
R =—2—2R ;0 = i U B);, (B.33)
tH __tﬂ aH(tH -tﬂ)
JUIS MUWIMHJIPHYIECKOH MMOBEPXHOCTH
[ —1 [ —1
R =-n & R lnB:2nKH3Rj;l . (B.34)
tu _tn H _tn

TpeOyemas ToJNIIMHA W30JIILMH ONPEJICIIAETCS 110 METOAUKE, U3JIOKEHHOU B B.2.3.
B pacyerax TteMmieparypy Hapy»XHOH cCcpenbl [y CIEAyeT IPHUHUMATL pPaBHOU

TEMIEpPATYPE BO3/(yXa B IOMEUICHHH.
Temneparypy BHYTpeHHEH cpeapl f; U OTHOCUTECIBHYIO BJIQXHOCTb BO3JlyXa B

MOMENIEHHH (P [IPHHHUMAIOT B COOTBETCTBUH C TEXHUYECKUM 3alaHieM Ha IPOEKTUPOBaHHKE.
Kospodunmenr TennooTnayy K HApYXHOW MOBEPXHOCTH H3OJISAUUM O NIPUHUMACTCH

(W 2 L
JUIS IOBEPXHOCTEH ¢ HU3KUM KO3(POUIUEHTOM U3NyUYeHHS ~ 5 BT/(M” -°C), 11 MOBEPXHOCTEH
2
C BBICOKHM KO3 pumuenToM n3nydeHus — 7 Br/(m” -°C) (cM. npumMedanue x tabnuue B.2).
B.3 Pacuer TenyioBoH M30J1IUH TPYOOIIPOBOA0OB TEMJIOBBIX CeTeN

B.3.1 Haozemuan npoxnaoka

TennoBbie HOTEpH Yepe3 H30JUPOBAHHYIO HOBEPXHOCTH IIOJAIOMUAX H OOpaTHBIX
TPyOOIIPOBOAOB TEIUIOBBIX CETEH TPH HAA3EMHOM NPOKIAAKe, NPU HM3BECTHOM TOJIIUHE
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H30JIALHAH Oy3, M, CIEAYET onpeaensats no popmyie (B.17), a Tepmudeckie conpoTUBICHHS,
BXOIdLIueE B 3Ty Gopmyiy, — no (B.6). B xadectse temmeparyp BHYTpeHHEH M HapyXHOH
cpen Iy ¥ 1y IPUHUMAIOT pacuyeTHBIE TEMIICPATYPhI TEILIOHOCUTENS M OKPYXKaIOIHero Bo3ayxa,

a KO3 PUIUEHT TEIIOOTAAYH O, — 10 Tabmune B.2.

[Ipy onpeaeneHMyd TONIMUHLI H30NALUKA TPyOOIPOBOJOB TEIUIOBBIX CE€TEH IO
HOPMHPOBAaHHBIM 3HAYEHHAM IUIOTHOCTH TEIUIOBBIX MOTOKOB OT IOAAIOIIMX H OOPaTHBIX
TETIONPOBOJIOB HCIOIB3YETCA METOANKA pacyeToOB, U3JI0KeHHAas B pasaeie B.2.1. [Ipu stom
pacyeTHbIC TEMIIEPATYPhl TEIUIOHOCHTEIS B MoJamomeM H oOparHoM TpyOOIpoBOae
NPUHAMAIOT 110 Tadbuuie B.J.

PacueTHyIO TeMIIepaTypy HapyKHOH CPEABl MPUHHUMAIOT: IIPH KPYIJIOTOJHYHON paboTe
TEIJIOBOM CETH — CPEOHETOJOBYIO TEMIIEPATYPY HAPYXXHOI'O BO3AyXa, IPU pabOTE TOJIBKO B
OTOITUTEIbHBIA IIEPHUOJI — CPEAHIO TEMIIEPATYPY OTOIMTEABHOIO IIEpHoJa. PacdyeTHBIA

KO3 (PUIUEHT TeIIOOTAAYH O, — 110 Tabuue B.2.

Tadnuna B.S - Cpeaneroaonbie TeMuepaTypb! TENJOHOCHTEIA B BOXSHBIX
TEeIJIOBLIX ceTHX, °C

- Tpy 60111;;303 PacyeTHble TeMHeE_;I‘“XEHBIe Qe:a{imﬁ, °C o -
. e _ 95-70 ] 150-70 180-70
[ loparommi L 65 90 110
|O6GpaTHBlii - 50 | 50 | 50 |

B.3.2 Iloo3zemHuan npoxkiaoka 6 HenpoxooOHbIX KAHANAX

Tennosple moTEepu Yepe3 HIOIMPOBAHHYIO MOBEPXHOCTH JABYXTPYOHBIX TEIUIOBBIX
CETCH, MIPOKIAALIBACMbBIX B HEIPOXOAHOM KaHAJIE IIUPHHOM b B BBICOTOH A, M, Ha r1yOHHE H,
M, OT MMOBEPXHOCTH 3€MJIH 10 OCH KaHAJIa ONPEHEIIAOTCS 10 (hOpMYJIE

t —t)K
- = “‘+“‘=(“‘aH S B.35

Temiieparypa Bo3ayxa B KaHAJIE fi,y, ONMPEHENSETCH IO hopMyJie

tﬂ] tBQ J

Rf1 +RL1 ’ RLz"'RLz +RK j'Rf
rxaﬂ =— T - ~ 1 - aﬂl : ’ (B36)
Y =
le:#,l + lel R}iﬂ + R}i2 RKHH T R;{p
rue R: = : -In a) + 200 . R: = : -lniz—j—g—g—‘-‘—"-?-; (B.37)
2nA, d, 2T, d,
le = 1‘ ; R:fz = “““““—"""1“‘““'_"‘““; (B.38)
2no (d, +20,,) 2na, (d, +20,,)
| L
R = TR (B.39)
oL,
b+h

L L v
31eCh ¢; , ¢, — NHHEHHBIC IUIOTHOCTH TEIUIOBOI'0 IIOTOKA OT MHOJAIOLIEr0o ¥ 00paTHOTro
TpyOonpoBoaoB, BT/Mm;
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di, dr — HApyXKHBIE JHaMETPRI MOJAIONIEro ¥ 00paTHOro TPyOOIPOBOIOB, M;
Is1, tg2 — TEMIIEPATYPHI IIOJAIOMIEr0 H 00paTHOro TpydonpoBoaos, °C;
K — KO3 (QHULHEHT JOMOJHUTEIBHBIX I0TEPh (Tabmuia B.1);

L L ,
R, , R,, — TEPMHUYECKHE CONPOTUBICHUS U30JLIMH IOJAOIIEro U 00paTHOro TpyOoIpoBo-
noB, M-°C/BT;

R, R, — TepMHYeCKHE CONPOTUBIECHHMS TEIIOOTAAYE OT IIOBEPXHOCTH M3ONANUHK MOAL0-

Ht >
Hiero 1 00parHoro Tpyoonposonos, M-°C/BT;
Ryay — TEPMHYECKOE COMPOTHURIICHHE TEILJIOOTHAUEe OT BO3/lyXa K MOBEPXHOCTHU KaHala,

M-°C/BrT;
h, b — BBICOTA U IIHPHUHA KaHaJIa, COOTBETCTBEHHO, M;
Ok — KO3(pOUIMEHT TEILUIOOTAAYH B KaHAJIE, MPUHUMACTCSA paBHBIM | 1 BT/(M2-°C);
Ays — TEIUIOMPOBOJHOCTH U30/AIIMM B KOHCTPYKIIHH, BT/(M-°C);
Ousl, Opz2 — TOJILMHBI U30JIAIAH MTOJAIOIEr0 U 00paTHOTO TPyOOIIPOBOIOB, M;

R’ — TepMHYECKOE COnpOTHBIEHUE IpyHTa, BT/(M-°C), onpenensercs nmo popmyJe

- 7 7,\0:25
In 3,55- h ‘I
) hi\b)
Rrp = — “-"b"i*'——:-; (B40)
(5,7+o,5-” )
h) "

Arp — TEILUIONPOBOLHOCTE TpyHTa, BT/(M-°C), Tabnuua B.6.
H — rnyOnHa 3al10XXKeHusl, paCCTOSHUE OT OCH TPYOBI 0 IMMOBEPXHOCTH 3EMIIH, M.
Pacuer TpeOyeMoil TONINUHEI TEIUIOBOH H3OIAIMH IO HOPMHPOBAHHOH ILJIOTHOCTH
TENJIOBOrO MMOTOKA B 3aBUCUMOCTH OT TEXHUYECKHUX TpeOOBaHUN MOXKET BBHINMOJHATHECA B ABYX
BapyaHTax:

a) 110 HOPMATHBHEIM JTMHEHHBIM IUIOTHOCTAM TEILIOBOTO §, IIOTOKA U §, , 3alaHHBIM

OTHENIBHO U1 HOJArILero U odparHoro TpyOoIIpoBOAa, B ITOM Ciydae OIpPEAEHsICTCS
TOJIIIMHA M30JIAIUM IS KaXI0ro TpyOOoIpoBOaA;
0) mo CcyMmapHOM HOPMATHMBHOH JHMHCHHOM INIOTHOCTH TEIJIOBOrO0 IIOTOKA OT

NOJAONIEr0 W o0paTHOro TpyOompoBoxa — §,,, B 3TOM cilydae OIpEAeNsercs TOJNIHMHA

U30JIALIMHE, OQUHAKOBAsA It 000UX TpyOOIIpOBOIOB .

Pacuert TOJHIIHUHLI H30JIIOHUY II0 HOPMAaTHBHBIM JIMHEUHBIM IDIOTHOCTSM TEILJIOBOIO

[IOTOKA, 33JaHHBIM OTAENBHO Ul MOJAIOIIET0 — g, M 0OpaTHoro — §, TpyOOIpOBOIOB

BBIIIOJIHAETCS B CIAEAYIOLICH IOCEI0BATEIHHOCTH.
Ha nepBoM 3Tarne pacCUUTHIBAIOT TEMIIEpaTypy B KaHalie 1o ¢opmylie

baw =1+ K (@) +4,) Ry + R). (B.41)
3aTteM I KaXxJ0ro TpyOonpoBoAa BBEIYHCISIOTCA 3Ha4YeHUA InBy u InB; o gopmynam:
(t . —t ,
InB, =27A | 22— ~R, | (B.42)
.
(ty =t o
InB, =2mhA,,| 22—~ R, |, (B.43)
.

rje IpUbIIKEHHbIE 3Hadenus R, u R, nmpuHAMarotcs mmo tabnuue B.3.
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Jlanee, nocne BeiuuciaeHHs By U By, no dopmyne (B.20) paccuuThBalOT TpedyeMble
TOJIUHE]l HM30JISIMM JUId TOHAIOWEro M o0parHOro TpyOONpOBOAOB, OOECIIEUHBAIOINHE
HOpMAaTHUBHbIE JIMHEUHEIC TOTEPH TEIJIA:

5 ~AB-D o _dy(B-D)

n3l 2 132 2 '
Tadbnuua B.6 - TemonpoBoaHOCTb IPYHTA
- | - | ll Kos¢pduuueHt o
Bua rpyHra CpenHss IIOTHOCTh, KI/M> BecoBoe BIATOCONCpHKAHHE TEIUIONIPOBOIHOCTH,
rpyHTa, %
— B1/(M-°C
[ecok 0,86
1,11
1600 15 1,92
23,8 1,92
CyrinHoOK 1100 8 0,71
15 0y
8
1200 15 1,04
i 8 0,98
1300 s 2
8 1,12
1400 15
20
8
1500
3 1,45
1600 15 1,78
S 1,75
2000 10 2,56
11,5 2,68
| nuHUCTRIMN 8 | 0,72
1300 18 1,08
40 1,66
8 1,0
1500 18 1,46
40 2,0
o 1600 27 1,03

PacueT TOMMUMHEI H30JISUUU TOAAOMIEI0 ¥ 00paTHOro TpyOONPOBOJOB O CYMMapHOU

HOPMATHBHON JUHEHHOM IIIOTHOCTH TEILIOBOTO MOTOKA — §,,, BT/M, BBHIIOIHAETCS METOXOM
I[IOCICAOBATEIBHBIX NPHOIKEHUM (MeToI0M OA00pa).
Ha mepBoM 3Tane 3amal0TCs HaYaJbHBIM 3HAYEHHEM TOJINHMHBI H30JALHUHU Oyl = Opzp =

= 00, OQWHAKOBOH Ui MOJAIOLIETO H oOpaTHOro TpybonpoBoaoB, U 1o popMmyniaMm (B.36)—
(B.39) paccuuThiBalOT TeMmIeparypy B kKasaie. 3aTeM no ¢opmyiie (B.35) BBIYHCISIOT

CYMMAPHYIO JTAHEHHYIO MIOTHOCTh TEMIOBOTO NOTOKA ¢, .
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lonyyeHHOe pacyeTHOE 3HaYeHUE CPABHUBAIOT C HOPMATHBHOH JIMHEWHOM IIJIOTHOCTBIO

TEIIOBOr0 NOTOKA 1o TadmunaMm 8, 9.
Ha BTOpOM 3Tamne yBEIMYHMBAKOT WIM YMEHBINAIOT TOJINWHY U30JSIMH B 3aBUCHMOCTH
OT pe3yJibTara CPABHEHUS U TIOBTOPSIOT PACYET B TOM XKe MOCIENOBATEIRHOCTH A0 NOJTYyYEHHUS

HOBOT'O PAaCYETHOIO 3HAYEHHS — ¢, , .

Pacyer MOBTOPSIIOT OO0 TeX IOp, MOKa PacyeTHOE 3HAYEHHE NJIOTHOCTH TEIIOBOIO
OTOKA — ¢, OyIET OTIAYATECS OT HOPMATHBHOIO 3HAYEHHUS — §,, HA 33JaHHYIO CTEIEHb

TOYHOCTH pacuera, HanpuMmep, e doinee, ueM Ha 1 %. [locnennee 3HaueHHEe O; NPUHHUMAETCS
B Ka4eCTBE€ pPACUCTHOM TOJIINHUHBEI TEIUIOBOM H30JAUMH [UIS MOMAIOMIEr0 M 00paTHOro
TpyOOIIpOBOIOB.

Ilpu pacdere TEINOBON HU3OJAUHU ABYXTPYOHBIX TEIUIOBBIX CETEH B HEIPOXOIHBIX
KaHaJlaX PaC4ETHYIO TEMIIEPATYPY TCIJIOHOCUTES B IIOJAIOLIMX K 00paTHBIX TPyOONpoBOAaX
NpUHUMAIOT 0 Tadnuie B.S.

PacyeTHylo TeMIlepaTypy HapyXHOW Cpelabl NPUHUMAIOT PABHOM CPEAHETOLOBOH
TEMIIEpaType IPYHTa Ha I1yOuHe 3aJ10KEHUs TpyOOnpoBoa.

KoadduiueHT JO0NONIHUTENBHBIX TEIJIOBBIX ITOTEPh K MPH pacyeTe TOJIMUHEI H30JISUN
[10 HOPMHUPOBAHHOU INIOTHOCTH TEIIOBOTO ITIOTOKA IPUHUMAETCSA paBHbIM .

IIpu paccTosHUM OT MOBEPXHOCTH IPyHTa IO MEpeKpbITHA KaHaita (,7 M U MeHee 3a
pacueTHYIO TEMIIEpaTypy Hapy>XHOM Cpelbl HOJDKHA IMIPUHUMATBLCS Ta XK€ Temlileparypa
Hapy>XHOT'0 BO3yXa, UTO U IPU HAA3ZEMHOM IIPOKJIaJKE.

B.3.3 Illo03emuan beckanansHana npoKkiaoxka

Tennoseie 1noTepu TpyOOINPOBOJOB ABYXTPYOHBIX TEIIJIOBLIX CETed O€CKaHAIbHOU
IPOKJIAJIKH, PACIIONOKEHHBIX B IPYHTE Ha OJHUHAKOBOM PaCCTOSHUM OT IIOBEPXHOCTH JI0 OCH
TpyO H, M, onpeAeIstoTCs 110 GOpMYJIaM:

t =t W R, +R )= (t., —t )R
qlL ___(Bl LH)( HEZ £p2) (kBZ HZ_O-K:; (B44)
(RH?.l T Rrpl)(Ru32 + Rrp2) _ RO
(t, —tYR: +RE)—(t,, —1 )R
q; ==~ at K (B.45)
(RH32 T RrpZ)(RH31 + Rrpl) o RO
Gy =ay +4;, (B.46)

rae R — TEPMHYECKOE COIPOTHUBIICHHE IPYHTAa MpH OSCKaHANBHOHM IMPOKIAMKE, M-°C/BT,

ONpeAcIsacTCs 10 PopMyIie

T—.- el

\
] 2H (21{ (B.47)

il

R: = In| — +
To2mh, | d

rne d — HAapyXHBIH OHAMETP H30JHUPOBAHHOI'O TPyOOIpOBOAa, M; IOJAIOUIETO — df,
oOpaTHOro — dy;
Arp — TEILIONPOBOIHOCTH IpyHTa, BT/(M-°C);
H - rnybuna 3aioxeHus (pacCTOSHUE OT OCH TpYO J0 MOBEPXHOCTH 3EMIIH), M.
Ry — TepMHYECKOE COIIPOTHBIICHUE, OOYCIOBIECHHOE TEINIOBBIM B3aMMOIAEUCTBHEM IBYX

Tpy0, M-°C/BT, onipeenseTcs U3 BrIpakeHu
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Ry=—1 7 (B.48)

rjae Ki2— pacCTOSHHS MEXIY OCAMH TPyO I10 FOPH3OHTAIH, M.

OcransHble 3Ha4eHus BeJnydH B (B.44), (B.45) Te xe, uto u B dopmyne (B.37) nna
KaHAJIbHOH MPOKJIALKH.

Taxxe Kak IpH IIPOKJAAKE JIBYXTPYOHBIX TEILIOBBIX CETEH B NPOXOJHBIX KaHajax
pacyeT TpeOyeMOil TONMIUHEI TEIIIOBOH U30JISIUHMH 110 HOPMUPOBAHHOH IUIOTHOCTH TEIJIOBOIO
[IOTOKa B 3aBHCHUMOCTH OT TEXHHUYECCKHUX TPEeOOBAaHUH MOXXET BBINIOJHATLCS B JIBYX BapHaHTaX:

a) IO HOPMATHBHBIM 3HAYEHHAM JMHEHHOM MIIOTHOCTH TEILIOBOrO TIOTOKA §,” H §,

3aJJaHHBIM OTJIEJIBHO IS oJAromero u odparuoro Tpy0bonpoBoIOB;
0) mo CcyMMapHOM HOPMATHUBHOUA JIMHEHHON IUIOTHOCTH TEIUIOBOI'O IIOTOKA OT

[I0/{AI0IIEro ¥ 06GPaTHOro TPyGOIPOBOAOB — §, 5 .

PacdeT TOMINHHBI H30JAIUM TpyOOHIpPOBOJOB TEIUJIOBBIX CeTEH OecKaHaATIbHOM
NPOKJIAAKK N0 HOPMATHBHBIM 3HAYEHUAM JIHHEWMHOH IUIOTHOCTH TEIJIOBOI'0 IIOTOKA,
3a/laHHBIM OT/EIHHO JUIA MOJAIOIIEro g, H 06paTHOro g, TpyOOIpoBOJA BHIIOIHSIOT II0
bopMyJiiaM:

Imh A [+ —t 7L \

In dl +28H31 — TWhpsiforp | 1 tH—-L 4, RO __pr] ; (B49)
dl A'rt,':s - }"Hal \ ql /
27A, A ~t —grt \

]n_c_i_l__-'- 26u32 — ﬂ‘lﬂz tp | Lo tI:I_L q RO _Rgﬂ ' (BSO)
dZ Z‘m - /1}132 q2 /

Onpenems ¢ nomombio (B.49), (B.50) 3nauenus B =%%——-—‘—‘-’=‘-’- B, = ézj—-g-ﬂﬂi,
1 2

BEIYUCIIAIOT TOJIIAHBI H30JISIUH TAKXKE, KaK M U1 KaHAJBHOH ITPOKIIAZKH B pasnene B.3.2.
PacyeT TOMUHBI U30JSIUHA MOJAIOIIEr0 U 00paTHOro TPyOOIIPOBOAOB ABYXTPYOHBIX
TEIUIOBLIX ceTeld OcCKaHaJbHOW IIPOKJIAAKM II0 CYMMapHOM HOPMaTHUBHOH JIMHEHHOH

IUIOTHOCTH TEIUIOBOIO II0TOKA §,,, BT/M, BHITONHAETCS METOAOM MOCIEXOBATENBHBIX
IpuOIKeHuH (MeToA0M nosbopa).

Ha nepBoM atamne 3agaroTcss Ha4YaJIbHBIM 3HAYCHUEM TOJIUHBI U3OJSALMHY Oysl = Oysy =
= 09, OJMHAKOBOH I NMOJAIOLIEro U oOpaTHoro TpyOompoBoAoB, H 1o dopmynam (B.44)-

(B.46) pacCUATHIBAIOT CyMMapHYIO JHHEHHYIO ITIOTHOCTH TEIIOBOTO IIOTOKA ¢, .

ITonyyenso€e pacueTHOE 3HAYEHUE CPaBHUBAIOT ¢ HOPMATHBHON NUHEHHOHN IITOTHOCTBIO
TEMIOBOrO OTOKA 7, (1Mo Tabmumam 11, 12).

Ha BTOpOoM 3Tane yBeIWYWBAIOT WIM YMEHBINAIOT TOMIMUHY U30JISIUY B 3aBHCUMOCTH
OT pe3yJIbTaTa CPaBHECHUA U ITOBTOPSAIOT PACUET B TOM KE MOCIECAOBATEIILHOCTH JI0 IIOJNYUEHHUS

HOBOT'O PaCYETHOTO 3HAYECHHS (), , -

Pacyer TOBTOPAIOT A0 TEX IIOP, MOKA PACYETHOE 3HAYEHHE IUIOTHOCTH TEIIOBOTO
OTOKa ¢, OyHeT OTIMYaThCs OT HOPMATMBHOTO 3HAYEHMS §,, HA 3aJaHHYIO CTEIEHE

TOYHOCTH pacyeTra, Harpumep, He bonee, yeM Ha 1 %. IlocnenHee 3HayeHue O; IIPUHUMAETCA
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B KA4YECTBE pACUYETHOM TOJIIUWHLI TEIUIOBOM H3O0NAIMH JUIA HNOJAIOHIEro M O0paTHOro

TPyOOIIPOBOIOB.
Pacyernrie IapaMeTpsl TEIUIOHOCHTENS H HAPYXKHOM Cpelbl JUIs pacdeTa H3OJIALUU

TpyOOIIPOBOAOB IBYXTPYOHBIX TCHIIOBBIX CeTed OecKaHaJIbHOM NPOKIaAKU IIPUHUMAKOTCS
TaKUMM XK€, KaK ¥ B HEIIPOXOJHEIX KaHaaX.
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Tabnuuga I'.1 — IpeneabHbie TOJIMMHBI TEMION30SIMOHHBIX KOHCTPYKIIHH

Hpuiaoxkenne I
(pexoMeHaYEMOE)

Aas o0opyaoBaHud H TPyOOHIPOBOIOB

48

~ Cnocob rpoxnanku yGONPOBOZIA
Hapyxubiit T HAI3eMHBIH = B T:HHGJT;Ey = B HENIDOXO[IHOM KaHalie |
Hﬂizi;TPa ) TlpenenbHas TOALMHA TEILIOU3OIAUHOHHOTO cnoa MM, [Ipy Temneparype, 'C
o _| 19 m Hmxe l 20 Gonee | 19uHmke | 20m Gonee | mo 150 k. I 151 u Gostee |
18 80 80 80 l 80 | 30 60
25 120 120 { 100 100 | 60 | 80 |
32 140 | 140 | 120 100 80 | 100
45 li 140 140 120 | 100 | 80 1 100
Y 150 | 150 140 120 950 120
76 160 160 | 160 140 90 | 140
89 | 180 170 | 180 | 160 | 100 J 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
i 273 240 230 22L 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 1 140 | 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 __]L 320 I 300 320 260 140 | 220
1020 n 60nee 320 320 320 260 140 220
[IpumMeuanus
1 Jing TpyOGOnpoBOAOB, PACIONOXKEHHBIX B KaHalaX, TOJIUMHA H3OMALMM yKasaHa Juid
[IOJIOXKUTENIBHBIX ~ TEMIIEPATYp  TpPaHCIOPTHpyeMBbIX  BeuiectB. Uit TpyOomnpoBoAoB ¢
OTPULIATENEHEIMU TEMIIEpATyPaMH TPAHCIIOPTUPYEMBIX BEWUECTB MNPEACTBHBIE TOJILIMHBI CIIEAYeT
NPHHUMATE TAKHMH K€, KaK MpH NPOKIaJKe B TOHHENSX.
2 B cnyvae, ecny pacyeTHas TOMILIMHA K30JSUMH O0Jblle MMPEASSIbHOM, CleayeT NPUHUMATD
Oonee 3 PEKTHUBHBIA TETUTOM3ONSLMOHHBIM MaTepuall M OrPaHHYMTBCA TNPeaesibHON TOIIMHOMN
TEIUIOBOH HM30JISIMH, €CJIH 3TO JOIYCTHMO 10 YCJIIOBHAM TEXHOJIOIMUECKOTO IIpoLiecca. -
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IHpuioxenne /I
(cupaBo4HOE)

Onpenesenne TOJMMHLI H 00beMa TEIVION30JIAIMOHHBIX
H3/1eJIdi U3 YIVIOTHAIOIIHUXCS MaTepHuaJioB

J.1 Tonmuny Tennmou30NsSMHOHHOTO M3JENUS U3 YIUIOTHAIOUIUXCS MAaTEepHANIOB 10
YCTAHOBKH Ha U30JIMPYEMYIO TIOBEPXHOCTh CIEAYET ONPEHAECIATH ¢ Yy4eTOM KoddduiimenTa

yioTHeHHs K, 1o popMmynam:
IS TUJTMHIPUYIECKOH NOBEPXHOCTH

d+0
0, =0K ——mo:. 1
L d+28 G
JUTSL IVTOCKOH TIOBEPXHOCTH
0, =0K , (J1.2)

rae Oy, O — TOJHIMHA TEIION30JAIMOHHOIO H3JCIUA N0 YCTAaHOBKH HA H30JHUPYEMYVIO
MOBEPXHOCTH (0€3 YIIIOTHEHHS ), M;
0 — pacueTHas TOJIIHHA TEIUIOM3OJAIHOHHOIO CJIog ¢ VYIUDIOTHCHHEM B
KOHCTPYKLHH, M;
d — Hapy>XHBIH JUaMeTp U30JMPyeMoro o0opyaoBaHus, TpyOOIIpoOBOIa, M;
K. — KO3(pQHUUUEHT YIUIOTHEHHUS TEIIOU3OJSLIMOHHBIX U3IEIIHN, IIPUHUMAEMBIH 110
Ttabnauue J.1.

[IlpumMevyanus
d+0o

“d+26

1 B caydae, ecnu B Qopmyne (/1.1) npousBeneHue MEHBIIEC EAUHUILIBI, OHO JOJHKHO

MPUHUMATLCH PAaBHBIM €AMHULIE.
2 IIpy MHOroCJIOHHON H30JSIUMHK TOJUHY HU3AEAUS OO0 €ro YIUIOTHEHHA CIENYET ONPENEeNiaTh OTACILHO

HJIA KaAxKJ0I'O CJIOS. HpH ONPEACACHHY TOJINIUHBI ITOCICAYIOWECTIO TCIUIOU3OIANUOHHOIO CJj10A 34 Hapy}I{HbIﬁ

auaMeTp (d) NPUHUMAIOT AUaMETP U30JALUY IPEABIAYLIErO CIIoA.
3 O0peM TEINOM3OMALUMOHHBIX KM3ACMA M3 VIUIOTHAIOWIMXCA MATepHaloB Ul TEIUIOU3OIAIMOHHOTO

CJIOs 10 YIUIOTHEHHUSA CIIENYET ONpeAcSaiTs o hopmMylie
V="VK, (A.3)

rne ¥ — 06beM TEIIOU30IALMOHHOTO MaTEPHANA WIM U3/ETHUS A0 YIUIOTHEHUS, M,
Vi — 00beM TEIUTOU30NALMOHHOrO MaTepHaia WM U3AEIIHA B KOHCTPYKLMH C YIETOM YILIOTHEHHA, M.

Tadbnuna /.1
] - ﬁoa@@n— o | Koabou-
Ternon30aaOHHbIE MAaTEPHUAIIL] LUEHT Tennon3onIuMOHHbIe MaTEPUAbL LHAEHT
A U3eNVs YIUIOTHE- 1 U3JIeTIHs YILIOTHE-
| Bud, K, HUA, K. |
MaTtbl MUHEpaIOBATHBIE 1,2 Matbi MUHEPAJIOBATHbIE 1,35-1,2
| IPOLIMBHBIE COKUMAEMOCTBIO PYJIOHAPOBAHHbIE CKUMAEMOCTHIO
'He bonee 55 % B | He 6osiee 55 Yo o -

49
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Oxonuarnue mabnuyor [, 1

Tennon30naLUOHHbIE MATEPHUAIIL
U U3JEIIUS

Matsl 1 XOJCTHI U3 CYIIEPTOHKOIO
6a3aJIbTOBOrO BOJIOKHA IPH YKIaJKE
Ha TpyOONnpOBOJALI U 000pyAOBaHHE
YCIIOBHBIM IPOXOHAOM, MM:
Iy < 800 npu cpeanen
[UIOTHOCTH 23 KI/M’
To xe, nipu cpeiHEN MIIOTHOCTH
50-60 kr/m’
Hy > 800 nipu cpenei
[UIOTHOCTH 23 KI/M>

To ke, npy CpeaAHEN IMITOTHOCTH
5060 xr/M®

Kosdpdu-
LHACHT
YIDIOTHE-
Hug, K,

|

3,0

1,5

2,0

1,5

H3nenus BepTUKAIBHO-CIIOUCTHIE
(n1amena-mMarbl), MaThl IIPOLIHBHAIE
roprupOBaHHON CTPYKTYPbI U3
CTEKJISTHHOr'O BOJIOKHA H KaMEHHOH
BATbl CXKUMAEMOCTBIO:;

He 6onee 30 %

1,0-1,]

50

Koaddpu-
Tennon3oMAIMOHHBIE MATEPHAJIBI LHEHT
¥ H3JIENHA YIUIOTHE-
Hus, K,
Martsi PYJIOHUPOBAHHBIC U3 ]
CTEKJIAHHOIO LUTAINEIbHOIO BOJIOKHA
CXKMMAEMOCTBIO:
He Oonee 55 % | 1,4-1,6
2570 % 1,6-2,6
_Oonee 70 % | 2,6-3,6
| [LnATel MUHEpAIOBATHBIE HA CHUH-
TETUYECKOM CBA3YIOILEM MapKH
35, 50 1,5
75 1,2
100 1,1
125 | o 1 LOS
[ LTl U3 CTEK/ITHHOrO LITArelb-
HOI'O BOJIOKHA MapKH:
I1-30 ,1
[1-15, [1-17u I1-20 | 1,2 ]
[lecok nepaUTORBIM BCITYYEHHBIA 3
Menkut Mapku 75, 100, 150
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YK [69 + 699.8] (083.74) OKC 91.120.10

KitroueBrle cioBa: H30JI1LUA TEII0Bas, 6000pyI0BaHHIE, TPYOOIIPOBO, MPOCKTHPOBAHHUE.
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H3aanue opUOHANBLHOE
CBoa npaBu
CII 61.13330.2012

TenoBas H30JALHSA
o0opyaoBaHus U TPYOONPOBOIOB

AKTYaJIH3HPOBAHHAS peAaKUUA
CHulII 41-03-2003

IHHoaroropaeno k u3aanuiwo GAY «PLC»
Ten. (495) 930-64-69; (495) 930-96-11; (495) 930-09-14

®opmat 60x84 /. Tupax 250 3x3. 3akas Ne 313/12.

Omneuamaro 8 OOQ «AHanumux»
2. Mocksa, Jlenunzpaockoe w., 0.18



