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Lieny v npuHUMNGI CTaHAapTUsaLmMn B Poceuickon degepayvu yetaHosneHs degepanbHeiM 3aKoHOM
oT 27 pexabpa 2002 r. Ne 184-03 «O TexHW4ECKOM perynupoBaHuM», a nApaBuna paapabotkn -~
noctanoeneHnem MpaButenccTBa Poccuiickoi depepauum ot 19 Hoabpst 2008 r. N2 858 «O nopsake
pa3patoTan 1 YTREpXASHNS CBOAOB NPaBUN».

CeeneHus 0 CBOZE NPasun

1 UCNONHUTENE — MockoBCKMI rocy3apCTBeHHbHA CTRpOUTENbHLIA yHueepcuteT (MICY) u rpynna
cneywnanneTos

2 BHECEH TexHnyeckum komuTeToM No craraaptulauywn TK 465 «CrpouTtenscreo»

3 TMOArOTOBNEH « yrBepxaeHwio [lenapTamMeHToOM  apxXuTEKTYpLl, CTPOWTENbCTBa W
rPAJOCTPOUTENBHON NOMMTUKM

4 YTBEPXIEH npukasom MuHUCTepcTea permoHanbHoro passutua Poccuidckon deaepauuu
(MuHpernom Poccun) ot 27 pexabpsi 2011 r. Ne 608 v ssegeH & gewicTeue ¢ 01 ansaps 2013 r.

5 SAPETMCTPUPOBAH ®eaepanbHeiM areHTCTBOM N0 TEXHUYECKOMY PEIYAMPOBAHUIO N METPOOMMY
{Poccrangapt). MepecmoTtp CM 61.13330.2010 «CHuMN 41-03-2003 Tennosas uaonsuvs oBopyAoBanHNa v

Tpybonposoaoe»

Uncbopmayus 06 usmenerusx K Hacmosiuemy csoly npaeun nyGRUKYemcs € €Xe200HO U30a8aeMOM
UHPOPMAUUOHHOM ykazamene «Hayuonanskbie c©mMandapmei», a MEKCM USMEHEHUU u RonNpasck — &
OXKEMBCAYHO L3dasaembix  UHGBOPMAUUOHHLIX yKazamenax «HauuoHanwheie cmaxdapmet», 8 cnyvae
nepecMompa (3amens!) Uit omMeHs! Hacmoawezo ceoda npasun coomeemcemeyiowyee yeedomnesue bydem
ONyBNUKOSaHO € BXOMECRYHO u3ldasaeMoM UHGDOPMAUUOHHOM ykazamesnie wHauuoHankHble cmaHdapmbiy.
Coomeemcmaylowan uHgopMayus, yeeooOMAGHUE ¢ MEeXCMbI DAIMELUAOMCs MaKke 6 uHOPMAUUOHHOL
cucmeme obleeo nonLiceadus — Ha oghuyuansHoM caldme paspabomutika (Munpeauon Poccuu) 8 cemu
nmepHem

© Munpernon Poccuw, 2011

HacToflluMi HOPMATUBHLYNA JOKYMSHT He MOXET GbiTh NOAHOCTHIO WMAM MACTUMHO BOGNPOWSBEAEH, THPDKWPOBAH W
pPAChPOCTPAHEH B KaYecTae ohMUNaNbHOTO WagaHnA Ha Tepputopuy Poctuiickon ®eaepauwv He3 paspeweHun MuHperuona
Poccuu
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v

Brenenne

Hacrosumuii cog npasus paspaboTaH ¢ y4eTOM COBPEMEHHBIX
TERAEHIHH B NPOEKTHPOBAHHH NPOMBIIEHHOH! TCINOBOH H30MIALHH
H PEKOMEHIAINA Mk YHAPOIHBIX OpraHH3auuii Mo CTaHAapTH3ALNY
H HOPMHPOBAEHIO.

HopMmaTuBHBIA ~ JOKYMEHT  COMSPXKHT  TpeGoBamds K
TeJIOX3WIALNOHABIM  MaTEPHAlaM, HINSIHAM H  KOHCTDYKLIHAM,
[PaBHa NPOCKTHPOBAHHA TEMNOBOH MIO/IALKH, HOPMBE] ILIOTHOCTH
TENNOBOTO MOTOKA C H3ONHPYEMEIX MOBEPXHOCTeH 0DOpyAOBaHHA H
TpybOnpoBOJOBE € MOMOKHTCHEHBIMH M OTPHLATENbHBIME
TEMIACPATYPaMi JIPH HX DacTiOfIOKeHHH HA OTKPHITOM BO3IyXe, B
NOMCIICHHA, HENPOXOHHBIX KaHanax H 1npH OccKaHaIbHOH
npokiaike. B NOKyMcHTe mpUBEAEHBI METOAL PacteTa TOMIHMHBI
TEINOBOR H30A4LMH OBOpYNOBAHHA H TPYOONPOBOAOB, pacHCTHBIE
XapaKTePHCTAKM  TCION3O0NALMOMHEIX  MATCPHANOB,  [paBHia
onpeAencHUS 0o0weMa H TONUIHHBI YIUIOTHAIOHIMKCA BOJOKHFCTEIX
TENNOM3ONALMNOBHEIX MATEPHATOB B 3aBHCHMOCTR OT kKo3ddhnuenTa
YIUIOTHEHHS.

AXTyamn3auus BLIIONHECHA ABTOPCKAM KOJUICKTHBOM B COCTaBE:
Kaga. TexH. nayk 5. M Iloiixem (pykosogurens paboTsl), A-p TexH.
HayK B.M. Pymanyee (MI'CY), B.H Axyuuses (CIIKB AO «dupma
«JueprozawuTarn), B.H  Kpymenenuyxuii (OAO «Atomdnepro-
IPOEKT»).

B paGore npuunManu yuacrue: 4. 4. Kopomxos, .5. Hosuxos
{OAO «BHUIIM3Hepronpom»), Kaua. TeXH. Hayk B.M. Kawmuwcxui
{000 «IPEAITPHATHUE «Temnocets-Cepaucy), C.JI Kay (OAO
«BHUIIMuedts»), P.Ill Bunozpadosa (OAOC «Temnoanekrpo-
opoekt»), £.A. Huxumuna (OAO «AToM3HEPronpoexT»).
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CBOJA IPABHI

TEIUTOBAA M30JISILUSI OBOPYAOBAHHS H TPYBOIIPOBOIOB

Designing of thermal insulation of equipment and pipe lines

JkaTa sBeaeHus 2013-01-01

1 O6nacThL npUMeHeHHS

Hacrosmuil cBoj mpaBuwin cuenyer cobmoaThk NP MNPOSKTHPOBAHMM TEMIOBOM
M30IALIAM  HAPYXHOH TOBEPXHOCTH 00OpYRORaHMS, TpyOONIPOBOAOB, Ta30XOJOB W
BOSAYXOBOJOB, PACIONKCHHBIX B 3HAHUAX, COOPYXCHHIX M Ha OTKPBITOM BO3LYXE C
TEMIEpaTypoil COAEPXKamMXcA B HAX Bemects oT Muayc 180 no 600 °C, B ToM uncne
TpyBONpOBOIOB TEMAOBEIX CETEH NPH BCEX CIIOCO0AX MPOKTAAKH.

Hacrosiue HOPMBI He pacupocTPaHAIOTCA Ha HPOCSKTHPOBaHHE TENNOBOH H3ONALIMH
ofopyoBaHus W TPYOONPOBOJOB, COJEPXKANMX M TPAHCHOPTHPYIOLIHX B3PBIBYATHIC
BEIECTBA, HIOTEPMUYECKHMX XDPAHWIHUML CKWKEHHBLIX Ta30B, 3laHui M NOMELIEHMEt 1
NPON3BOACTBA M XPAHCHHUA B3PBIBYATHIX BEIIECTB, ATOMHLIX CTaHUUH H YCTaHOBOK.

2 HopMAaTHBHEI€ CCHIIKH

HopMaTHBHBIC JOKYMEHTE], Ha KOTOPHIE B TEKCTE HAcTOLIIETo CBO/A TIpaBHI HMEIOTCA
CCHUIKH, NPUBEAICHEL B IPUIOKEHUN A,

IIpuMeyarHc ~ [Ipy nons3obaHHH HACTOALIMM CBOAOM MPaBil UeNeCO00PasHO MPOBEPHTH
DEHCTBYE CCHLITOYHBIX CTAHASPTOB H K1accuPUKATOPOB B HHGPOPMALKOHHOH CHCTeME OOLUETO NOJIbIOBAHHA — HA
otHuMaTEHOM caliTe HALKOHANBHBIX opraHoB Poccuiickodt deaepanuu 10 cTaHAZpTH3IAIMK B ceTH HHTepHer
WIN N0 eXerofHO H3JaBacMOMy HWHGOOpPMALMOHHOMY YKa3aTenio «HaudoRanbHble CTAHAAPTH, KOTOPHIH
onmyGnHKkoBaH MO COCTOAHMIO Ha | AHBAPA TEKYWIEro roja, ¥ Mo COOTRETCTBYIOUHM SXEMECAYHO N3/JABAEMbBIM
MHDOPMALAOHHEM YKASaTeNAM, OMYGNUKOBAHHBIM B TeKywlesm rony. Ecas cCbUIOYHBIN NOKYMEHT 3aMENCH
{U3MeHEH), TO OpY MONL3OBARHH HACTOAIOMM CBOAOM MNPABRI CAEAYET PYKOBOACTBOBATHCA 3IAMEHEHHBIM
(H3MeHEeHHRIM) NOKYMEHTOM. ECnH cohutoutmfl HOKyMeHT OoTMeHex 0e3 3aMeHbl, TO MOAONKEHHE, B KOTOPOM ~
JIaHa CChUTKZ Ha Hero, MPHMEHACTCA B HaCTH, He 3aTParvBaioInelf 3ty counxy.

3 TepmuHb! 4 onpejeieHAs

B HacTosmieM CBOZie NPABHI OPUMEHEHB! CIEAYIOIME TEPMHHE! ¢ COOTBETCTBYIONMMHA
OnpeNencHRAMM:

3. MIOTHOCTE TEWIOHIONAUHONMOTO MAaTephana, p, Kki/m’: Bengumaa,
onpenenseMas OTHOLISHHEM MACcCKl MATEPRaNa Ko BCeMY 3aHAMAcMOMY MM 00'beMy, BKTIOTad
[OPBI ¥ IYCTOTHL;

Hanarne opmunansHoe
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3.2 xoapdunueHt venaonposogHoeTH, (A), BT/(m-°C): KonuuecTo TemnoTsl,
flepefaraeMoe 34 eTHHUIY BPEMEHHN Yepe3 eIUHHALY RIOLAAN K30TEPMHYCCKOH IOBEPXHOCTH
NpY TEMIIEPATYPHOM IpajiueHTe, PABHOM ¢AUHUIE,

33  pacuerHan  remgonpoeoAHocts:  KosdduuMeHRT  TeIUIONPOBOOHOCTH
TEIUIOMIONALHOHHOTO MATEPHANA B 3KCANYATAUMOHHBIX YCIOBUAX ¢ YYETOM €ro
TEMOEPATypsl, BHQKHOCTH, MOHTAXHOTO VIUIOTHGHHS M HaIM4UA mBOB B
TENJIOR30NAMIOHHOH KOHCTPYKIIHH;

3.4 napenponuaeMocTh, M, mr/(vealla): CnocobHocTk MaTephana NpPonycKaTh
BOIOAHBIC MAphl, COXEPXKALIMECs B BO3AYyXe, IIOJ [eHCTBHEM Pa3HOCTM HX MNaplUUanbibiX
JIABJICHMH HA NPOTHBOMNOCKHEIX IOBEPXHOCTAX CIOSL MAaTepuana;

3.5 Temmeparypoctoiikocrs; CnocoSHOCTE Mateppana COXPAHATH MeEXaHu4ecKue
CBOMCTBA NpH JIOBBUUCHHH HIW NOHMKEHUH TEMIepaTyphl. XapaxTepH3yeTca NpeacIbHEME
TeMnepaTypaMd IIDEMEHEHWS, NpH KOTOPHIX B MaTepHare OOHAPYXHBAIOTCA HEYHPYTHE
aedopmanny (MPH TOBBIUICHKHH TEMNEPAarypel) WAH PpaspyHieHue CTPYKTYphl (TIpH
HOHIKEHHH TEMIIEPATYPHI) MOT CHRUMAIOIIEH HarpyaKoil;

3.6 yIiIoTHeHHe TEeIIOH30ISIMHOHHBIX MaTepHaioB: MOHTaXHAY XapaKTepUCTHKA,
ONpEIeINOIas [UIOTHOCTE TEINIOH3ONALMORHOIO MaTepHaya [oCHe ero YCTaHOBKM B
NpPOEKTHOE NONOXKEHHWE B KOHCIPYKIHMH. YTUIOTHEHME MArepHaios XapakTepH3yeTcs
k03¢ QUOHEHTOM YONOTHEHHA, 3HAYEHHUE KOTOPOTO ONpPEeNseTcs OTHOIWICRHEM 00BneMa
MaTepHalla WA H3eMs K ero 06seMy B KOHCTPYKIHH,

3.7 TenNoOR30ISAUHOHAAS KOHCTPYKUHA: KOHCTPYKLWSA, COCTOAWAS H3 OZHOIO HIH
HECKOMBKEX CIOEB TCIUIOKIONAIMOHHOIC MaTepuana (M3ENHs), 3allNTHO-TOKPOBHOTO CNoA
UM DJEMEHTOB XpEIICHHE. B COCTAR TENMOHIONAUMOHHOH KOHCTPYKIMH MOTYT BXOJMTH
OapORA3OIAMHOHHAIH, IPEROXPaHUTENBHEIE H BRIPABHHBAMOLIHH CHIOH;

3.8 mHorocnoliHan TEMION3OTALMOHHAA KOHCTpYKuHA: KOHCTpyKUMS, cocrosuias
13 ABYX H HoJiee CNOER PAIMMUHEIX TEIIOH30NALHOHHBIX MATEPHANIOR,

3.9 nokpoBHb ©0H: DMSMEHT KOHCTPYKUHMH, YCTaHABRHBACMBIE NO HapyXKHOH
JIOBEPXHOCTH TENJOROW H3I0ANSAUMH AN 3alUTEl OT MEXAHHYECKHX MOBPEKICHHHE K
BO3AECUCTRHS OKPYXKAIOLIEH CPeBL;

3.10 mnapomsogsuuMoHHBIH caoli: OJNEMEHT TEMNOH3ONAUHOHHOH KOHCTPYKI[HH
000opyROBaHNUA ¥ TPYOONPOBOJOB ¢ TEMIIEPATYPOH HIDKE TEMNEPATYPhl OKPYKAIOMEH Cpesl,
KPEJOXPAHSIOMMH TEIUIOH3OAAIMOHHBIA COi OT NPOHHKHOBEHHA B HEE ITAPOB BOJBI
BCICACTBHEC pa3sHOCTH NApUMANLKLIX [JAaBICHHM [apa ¥y XONOAHOM IOBEPXHOCTH M B
OKpYXaIOIeH cpene;

3.11 npegoXpaBRTEeNbHBIA C0H: JJECMEHT TCIVIOR30NAMONHBIN KOHCTPYKIAM,
BXOAAIEH, KaK TIPABHIO, B COCTAB TEIUIOM30JIIIHONHON KOHCTPYKUMHA LI OCOPYAOBAHHS U
TpyGONpOBOROR € TEMIIEPaTYpOF NOBEPXHOCTH HKXKE TEMIICPATYPBI OKPYXKAIOILEH Cpefibl ¢
HENBIO 3aUMTH NAPOH30ILSIMOBHOrO CTOA OT MEXaHMYECKHX NOBPeXAeH:H;

3.12 TemnmeparypHnie JAedopmanmm: TennoBoe pacdpeHHe HMM  CXaTHe
H30MUPYEMOH MOBEPXHOCTH M DJIEMEHTOB KOHCTPYKUMH NOA RBO3ACHCTBHEM W3MCHEHHS
TEMNEPATYPHLIX YCNOBUMA TIPH MOHTAXE H SKCTLTYATalHH K30MHPYEMOTro 001eKTa;

3.13 BHIpABHHBARIUHE CA0M: ONeMeHT TEIUIOM3ONALMOHHON KOHCTPYKIHM,
BBINTOJTHACMBI W3 YTIPYTHX PYIOHBEIX MMM IMCTOBBIX MATEPRANOB, YCTaHABNIUBACTCA NOA
MATKMIf NOKPOBHBbEL CHOM (HANPHMED M3 JIAKOCTEKIIOTKARW) JUIL BEIDABAABARWS OPME]
MOBEPXHOCTH.
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4 Ofmue noJ0KeHHsn

4.1 TennousonsuHOHHAS KOHCTPYKLHL JAOMRKHA OOCCIOEHMHBATE NMApaMeTPhl TEMAo-
XKOJIOAOHOCHTENA IIpH  JKCIUTyaTalMH, HOPMATMBHEHM YpOBEHb TCILIOBBIX  TIOTEPH
ofopyncBaHueM ¥ TpyGonpoBoaaMy, Ge30macHyIo NS YeOBEKa TEMTIEPATYpyY HX HAPYKHBIX
MIOBREPXHOCTEH.

4.2 KoHcTpykumn TennoBoil M3ongupH TpySonposoJoR H 0GOpYAOBAHMS AOINKHEL
OTBEYATh TPeOOBAHMSAM:

SHEProaQOEKTHBAOCTY — HMETh ONTHMANbHOE COOTHOLUEHHE MEXY CTOMMOCTBIO
TENTORIONIUNOHIOH KOHCTPYKITHH H CTOHMOQCTBK) TEINOBEIX MOTEPh UCPE3 HAOMAIKIO B
TEYCHHE PacyeTHOr0 CPOKa IKCNNYaTAUNN;

BKCIJJ'IyaTallHOHHOﬁ HAACKHOCTH H JOJINOBCHHOCTH — BBLICPXKHBATH fe3 CHUXEHHA
TCMNO3AMIMTHBIX  CBOHMCIB M pa3pylIeHHA  3KCILTyaTalMOHHBIE  TeMIIEPaTypHBIE,
MEXAHHYECKHC, XHMUYCCKHE H ApYrue BOSL{eﬁCTBHf[ B TEWCHHE PpPacdCTHOIG CPpOKa
SKCIIyaTanuu;

0e30MMaCHOCTH AN OKpYXarowed cpeabl H  OOCHY)XUBAIQHIEro IEPCOHARA IIpU
SKCIITYaTAMM H YTUITHIAIWH.

MaTEpHaJ'II:I, HCIIONB3YCMBIE B TEIJIOHIONAMHOHHBIX KOHCTPYKIIUAX, HEC JOJDKHBI
BBYIENAT, B INPOLECCE DJBKCIUIyaTallud BPEAHBIE, IOXApOOOACHRIE H B3pPBIBOOIIACHHIC,
HENPUATHO NMAXHYIKE BELICCTBa, a Takke OoNe3HETBOpHBIe ODakTepHR, BRPYCHI H TPHOKH, B
KOJIHYeCTBAaX, MPECBLUIAIMUMX MIPEAELNBHO AONYCTHMBIE KOHUCHTPAIHH, YCTAHOBJICHNBIE B
CABHTapHEIX HOPMaXx.

43 an Bmﬁope MaTEPHAIOR H n:me.nm‘i, BXOASIMAX B COCTaB TEILIOK3OIAITHOHHBIX
KOHCTPYKHHHA jnd NOBepXHOCTEH C MONOXKATENBHHIME TEMIEpaTypaMH TEIUIOHOCHTENS
(20 °C u BBlLUE), CIENYET YHTHIBATE CAEAYIOIKE $aKTOPLI:

MECTOPACTIONONEHHE HIONUPYEMOTO 00BEKTa;

TEMIICPaTYPY H30HPYEMON NOBEPXHOCTH;

TEMIEPATYPY OKPYXaroleH cpeabl;

Tpebopanns mokapHOH 6e30MacHOCTH;

arpecCHBHOCTE OKpYXatollel Cpelibl WIH BEUIECTB, COASPKAMMUXCS B H30NHPYEMbIX
obnexrax;

KOPPO3HOHHOE BO3ACHCTRHE;

MAaTepPUaI NOBEPXHOCTH HIOTHPYeMOTo 00 BeKTa;

JIOTIYCTHMBIC Harpy3KH Ha H30HPYEMYIO NOREPXHOCTE;

Hanuane BUOpaLUK W YIAPHEIX BO3ACHCTBHH,

rpebyeMyIo 101 OBEYHOCTh TEM/IOH30NALHONKON KOHCTPYKIIHU;

CaHHTAPHO-THTHCHHYECKUE TpeOOBAHMA,

TEMNCPATYPY NPHMCHEHHS TENNOU3OIALMONHONO MATEPUANa;

TENNONPOROAHOCTH TEMICHIONALMOHHONG MaTepuana;

TeMnepaTypHele AchopMaliK H30THPYEMBIX NMOBEPXHOCTEH,

KOHQHUIypaLisi ¥ pa3sMephl HIOMHPYEMOH TOBESPXHOCTH;

YCTIOBHA MOHTaKA {(CTECHEHHOCTD, BBICOTHOCTD, CE30HHOCTD H 1p.);

YCIIOBHA AEMOHTaXA H YTHJIH3aUHNH.

Tennou3omAUHOHHAS KOHCTPYKUHS TpybompoBOJOB TEINOBMX CETCH noasemMuoA
feckanalbHOH NPOKIAAKU HOJKHA BBIICPKHBATEL G632 paspyIlCHUA:

BO3JieHCTBHE IPYHTOBLIX BOA,

Harpy2KH OT MacChl BBIIENEKAEr0 IPYHTa H IPOXOALIIETo TPAHCIIOpTa.
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Ilpn BHIGOpE TEITOR3OAAUHOHHBIX MATCPHANIOB H KOHCTPYKUMH [Ad NOBEPXHOCTEH ¢
TeMnepatypoit Tenmomocutens 19 °C H HHKES U OTPHUATEABHON TeMIeparypol
JOMONIHATENBRO CNEAYET YIHTBIBATL OTHOCHTENBHYIO BIAKHOCTE OKPYKAIOWIEro BO3AYXa, a
TAKKE BAAKHOCTL H NAPONPOHHIASMOCTE TEIINOH3ONAIHOHHOTO MATEPHANA.

4.4 B cocTar KOHCTPYKIMH TEIUIOBOH HIOMAMMH JUTS MOBEPXHOCTEH ¢ HONOKATEALHOM
TEeMIOEPaTypoH B KaUeCTBE 00A34TEIBHBIX AMEMEHTOB JOJDKHET BXOAUT:

TEIIOU3ONATIHONHRIY CHoi;

MMOKPOBHBIN C0i;

EMEHTH! KPEILICHAS,

4.5 B cocTaB KORCTPYKUMH TEMIOBOH M304UBH JUIA TIOBEPXHOCTEH ¢ OTPHUATEALION
Temnepa’rypoi‘r B Ka4decTBe 00N3aTENBHBIX 3IEMEHTOR JOAHBI BXOAUTH:

TEMIOA3ONAMAOHHEIA CIIOH;

TIAPOH3OAAIUOHHELH CIIOH;

OOKPOBHEIH cioif;

JJIEMERTHI KPCTUICHKA.

Iapousonaunonusiit cinoi crenyer NpegycMaTpHBaTh TAKXKE JIPH TeMmepaType
H3OMHpYyeMoi moBepxHocty nuxe 12 °C., VCrpoicTeo DapoM3ONAUHOHHOTO CNOA [pPH
Temoeparype Boitiie 12 °C cneayeT npeaycMarpuBath AL 000pyROBAHHAS H TPYGONPOBOAOR ¢
TEMIIEPATYPOH HUXKE TeMOCparyphl OKpyKalolllell cpeanl, ecnd pacteTHad TeMIepaTypa
U30AHPYEMO#l TTOREPXHOCTH HHXKE TEMMEPATYPhl «TOUKH POCHY NPYU PACHCTHOM HABACHUM W
BIAKHOCTH OKPYKAIOIIETO BO3AYXA.

Heo0x0a1MO0CTE YCTAHOBKH TAapOH3OASLHOHHOI® CNOS B KOHCTPYKUHH TemoBol
U30JALUHM JANA  TOBEPXHOCTEH ¢ TEPEMEHHBIM  TEMIEDATYPHEIM  PEXHEMOM  (OT
KMOMOXUTEABHOH» K «OTpPHHATENLHOW» B HaolopoT) OOpeCNAeTCs PpacveToM Aasa
HCK/TFOYEHAA HaKOICHHAA BIAFH B TETUION30NAUHOHHON KOHCTPYKIMM.

AHTHKOPPO3HOHHBIE TOKPHITHA H3OMUPYEMOH MOBCPXHOCTH HE BXOJAST B COCTaB
TEILIOU3ONSGHOHHEIX KOHCTPYKLMHA,

46 B 33aBHCHMOCTH OT [PUMEHACMBIX KOHCTPYKIMBHAIX PEIIERMIl B COCTaB
KOHCTPYKIMH JNONOTHHTENSHO MOIYT BXOMHTD:

BHIp2BHHBAIOIEH CJIOK;

OpPEACXPAHUTENBHBIN CA0H.

IpefoxpagUTenbHEIA  CNOH  CHERYET NpPCHAYCMATPHBATE [PH  NPUMEHSHUH
METLUIHYECKOTO IOKPOBHOTO CHON JUTH NPEIOTBPANIEHHA OBPEXKACHHS TAPOH3OIFIIMOHHBIX
MaTepHanos.

5 TpebGoBaNua K MATEPHAIAM H KOHCTPYKIUHEM TeNJ0OBOMH H30AANHE

5.} B KOHCTPYKUMSX TeIUIOM3OISL@H 00opyJoBavus M  TpyGompoBogoe ¢
TEMIIEPATYPaMH COZICPXAILAXCE B HUX BEIECTB B amanasoHe or 20 mo 300 °C ans seex
C1Ioco00B NPOKNAAKH, KpoMe OeCKAHANEHOH, clefyeT IpPUMEHATH TEeILI0H30N4UHONNEE
MaTepHATH. M W3enus ¢ INOTHOCTEI me OGomee 200 we/M® u  Kos(duumeHTOM
TEIMIIONPOBOAHOCTH B CYXOM cocTosuuu He Oonee 0,06 Br/(m-K) npu cpeageii Temneparype
25 °C. Ionyckaercda mpuMeHeHue acCecToBsIX IIHYPOB MMM M30IALME TPyGOmpoRoaoB
YCJIOBHEIM MPOXOAOM 10 5{ MM BKIZOTHTEINLHO.

BuiGop  TEIWIOM3ONAMMOHHOLO  MaTepHANTAa AN KOHKPETHOH  KOHCTPYKIMH
OCYIIECTRIAETCS HA OCHOBAHHH TEXHHYECKHX TpefoBaHRH, HIIOMEHHBIX B TEXHHYECKOM
33JJaHKH Ha NPOSKTHPOBAHKE TEIUIOBOH HAONALKH,
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5.2 B xauecTse DepROTO TEIUIOM3OMALMOHHOIO CNOA MHOTOCJIOMHLIX KOHCTPYKIHI
TETLTOM30NAIMHA 000pYAOBAHHA ¥ TPYGOIIPOBOJOB € TEMIIEPATYPAMH COMACPXAIIHXCS B HHX
BEIIECTR B RHanasoHe ot 300 °C u Gosee nonyckaeTcd NPHMCHATE TCIAOW3OMALKOHHEIC
MaTepHANH M M3genua ¢  IVIOTHoLIbio e Gornee 350 wr/m® #  Kodp@HUAeHTOM
TEIUIOIPOBOHOCTA IpA cpenHell TeMneparype 300 °C me tonee 0,12 Br/(M-K).

5.3 B kauecTBe BTOPOrc H MOCHEXYIOMHX TEIUIOM3ONAHOHHBIX CIIOEB KOHCTPYKLMi
TETIOH3ONAMA o6opyROBaHUS M TPYGONPOBONOB C TeMnepaTypoi comepKAlMXcs B HAX
seutects 300 °C n Gonee Ang Bcex cmocoGoB NPOKIANKH, KpoMe OecKaHaNBHON, ClexyeT
TMPHMEHATD TENMOM3ONAMONHEIE MATEPHAIH U W3NENHS ¢ MIOTHOCTEIO He Gonee 200 KM B
k03$DHIEEHTOM TEMIONPOBOAHOCTH TPH cpemmed Temmepatype 125 °C He OGonee
0,08 Br/(mM-K).

5.4 IIng TENNOH3OMAUNOHHOTO €JI0S TPYDOIPOBOAOR € MONOXHTENLHON TeMIIEpaTypoil
npi OeckaHanbHOfl NIpoIUTafike CeAyeT NMPHMEHATH MATEPHANBI ¢ TJIOTHOCTLIO He Gosdee
400 kr/M’ ¥ TENIONPOBOAHOCTHIO He Gonee 0,07 B1/(m-K) npu Temncparype marepuana 25 °C
W BIQKHOCTH, YKA3aHHOH B COOTBRTCTBYIOWMX TIOCYHAPCTHCHHBIX CTaHAApTax WIH
TEXHAYCCKUX YCIIOBHAX.

5.5 [MAnz TenmoM3ONALMOHHOrO cnos ofopyZosaHHA W  TpyGompopoxos ¢
OTPBLATECIEHEIMH TEMIIEPATYPAMH CACAYET NPHMEHATD TETUIOH3OMANHOHHEIC MATEPHAILl ¥
WiNenMd ¢ TUIOTHOCTBIO He Gomee 200 xr/m® W PACYETHOH TEIUTOMIPOBOAHOCTRIO B
koncTpykuun ne Sonee 0,05 Br/{m-K) npu remueparype Bewects munyc 40 °C u Boline i He
Gouree 0,04 Br/(m-K) — mpu Munyc 40 °C.

[Ipu aRGope MaTepHaNa TETLIOHIOIALMOHHOTO CNOS IOBEPXHOCTY € TEMIIEPATYPOi OT
19 mo 0 °C cregyeT OTHOCHTH K MOBEPXHOCTAM ¢ OTPULATENLHEIMA TEMIIEPATYPAMH,

5.6 CoOTBETCTBHE MarepyanoB, MPHMEHAEMBIX B Ka4eCTBE TEIOW3OMAIHOHHOIO U
NOKPOBHOTO CJICEB B COCTABE TEMAOM30AZUMONHEIX KOHCTPYKUHH o0OpyZOBaRHMA W
Tpybonposogos, TpeOOBAHMAM K XauecTBY NPOAYKUHMH, CAHWTAPHO-FHIHCHMYECKHM
TpeOoBanMAM H TpeCOBAHVSM MNOXKapHOH OC30ACHOCTH  ROKHCO OBTH MOATBSPAACHO
pe3yNETaTAMM ACTIEITAHHN, BREIMIONHEHHRIX aKKPESAMTORAHHBIMH OPTaHH3aAMSIME.

5.7 KoHcTpyKiust TennoBoii H30JAMMA TPyOonpoBoAoB npu GeckaHambHOH MpOKIajKe
nomkHa ofnajaTs NPOYHOCTBEC Ha cxaTHe He MeHee 0,4 Mlla.

Tlpu OeckaransHOM OPOKIAKC TemNTOBBIX CCTCH CNCAYeT DpeMMYINECTBEHHO
NPUMEBATE TIPEABAPHTENBHO H30JHPOBAHHLIE B 3aBOJCKUX YCIOBHAX TPYyOBl ¢ yueTom
JomycTHMOH  TeMmepaTypsl  NPHMMCHEHHS  TEIUIOH3ONALHOHROTO — Marepudana o
TEMIEPATYPHOTO Ipaduka padorThl TEMIOBBIX CETE.

[Ipsmcrende 3aceliHol H3OMALMM TPYGOIPOBONOB [IPH [10J3EMHOU NPOKNRZKE B
KaHanax n GeckaHaNBHO He J0TYCKACTCA.

5.8 [Ipn GeckaHambHOM MPOKIAAKE NPEABAPHTENLHO H3ONMHMPOBAHHEIE TPYOOIIPOBOLEI €
H3OIALMER H3 NEHOTONMYPeTaHa B TOJHITHIEHOBOH 000101uKe Nomxmel OBITL cHaGKeHs!
CHCTEMOH ONEPaTHBROrO XMCTARUHOHHONO KOHTPO BraxnocTy n3omamuw {OJK).

5.9 He nonyckaercs npaMEHATS acOecTocogeprxalnue TeII0K30ISIAOHHbIE MaTEPHAITE!
JA KOHCTPYKIHI Tennosoi nzomauuu o6opyIoBaHus H TpyOONpPOBONOR € OTPHLATEBHEIMH
TEMIEPATYPaM? CONEPKAMMXCA B HUX BEICCTB M LS H20NIALHU TPYOOTIpoBOAOB ToA3eMHON
TIPOKN2NKH B HENPOXOIRLIX KaHaNax,

5.10 flpz Bmbope TEMNOH3OAALMOBHEIX MATEPHANOB H IOKPOBHBIX CJIOEB CIEAYeT
YYMTBIBATE CTOHKOCTE DJACMEHTOR TEIIOM30JALMOHHON KOHCTPYKIMY K XHMHHYECKM
arpeccHBHEIM (AKTOpPaM OKpy#&alollel cpelibl, BINOYAs BOIMOKHOE BO3ASHCTRUE BEWCCTB
CONEPKALIUXCA B H3CIHPYCMOM 0OBEKTE.
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He polryckaercs npuMeHeHHE TEIUIOMBOISUIMORHBIX MATEpHAiOB, COAEPKAUIHX
OPTaHAYECKHE BEHMICCTBA, WIA H30AIMM KOHCTPYKUMA 0OOPYAOBAHHA K TpyOOonmpoBoaos,
COMICPKAITUX CANBHBIE OKUCTHTENH (KUAKAN KUCIOPOX).

Jis MCTAUIMIEGCKMX TIOKPMTHA MODKHA [MPefycMATPHBATLCS aHTHKOPPO3HOHHAR
3AIRATA WK BRIGHPATRCS MaTepHal, He MOABESPKEHABI BO3ACHCTBHIO arpeccHBHON cpeanl.

5.11 Hdns o6opyaosanust U TpyOONPOBOAOS, MOABSPTAIOINHXCH YAAPHLIM BO3AEHCTBHAM
A BuOpannH, pPEKOMEHAYETCS NPUMEHSATb TEILIOM3ONAUMOHABIC H3ACIHA HA OCHOBE
0a3abTOBOTO CYTIEPTOHKOTO MM  acBeCTOBOrO BOJMOKHA HIH  JApYIHe MaTepHalsl,
BUOPOCTOMKOCTE KOTOPHIX B  YCAOBHAX OKCILIYAaTAUHH NOATBEPXACHa pe3yNsTaTaMH
MCTBITAHHM, BBINOJHEHHBIX AKKPEAHWTOBAHHLIMU OPTaHH3AHAMMH.

g o0BeKTOR, WOAREpralomMXcA BHOpaWdM, UpPH TPHMERCHWH INTYKATYPHEIX
JAMTHEX IIOKPWTHE CleAyeT NPeAycMaTtpuBaTh OKICHKY IITYKATYpPHOIO 3aUlHTHOTO
TIOKPEITHA ¢ ROCIEAYIOLIEH OKPACKO#.

5.12 IIpu npoexTupoBaHHH OOBEKTOR C MOBHLINEHHBIMH CAHHTAPHO-TATHEHHYCCKHMH
TpeBOBaHNAMH K CONEPXAHHXO TIBUIM B BO3[YyXe MOOMEINCHHE B KOHCTPYKIASX
TENOH3OTALHE HE AONYCKICTCA HPHMEHCHHE MATEpHANOB, 3arpiASHMOWAX  BO3AYX B
TIOMELICHAMAX.

PekomeHIyeTcs NpHMEHEeHME TEMAOH3OIMIHORHBIX HINEMH) Ha OCHOBE MMHEpanbHoOH
BaTHl ¢ IMaMeIpoM BONOKH2 He Oonee 5 MxM, H3ennil U3 CYNEPTOHKOIO CTEKIOBOJOKHA B
06KJIaIKAX CO BCEX CTOPOH H3 CTEXJAHHOM MAM XPEeMHE3EMHOH TKAHW H TIOL TepMETHMHBIM
3AIMTHRIM MOKPBITHEM HJIA ADYTHX MAaTepHalioB, COOTBETCTBUE KOTOPBIX YKA3AHHBIM
CaHUTAPHO-THTHECHHYECKUM TpeOOBaHMAM NONTBEPXNACHO pe3ynbTaTaMM  HCTbITaHui,
BBEOIONHEHHBIX aKKPEAUTORANHBIMY OPTaRH3alMAMH.

5.13 B KOHCTPYKUHMSX TEMAoBOH M3OMAHMH, TpPEAHA3HAYCHHLIX M1 obecrneyeHHa
3aN8HHON TEMOepaTypbl Ha IORCPXHOCTH M30IALMM, B KayecTBe TOKPOBHOTO CIOA
PEKOMERIYETCA IPHMERATh MATEPHANEI €O CTENEHBI0 4epHOTH He Hmxe 0.9 (¢
xo>qipuItHenTOM manyuenns He mmke 5,0 Br/(m>K?).

5.14 He nonyckaeTcs IpUMEHEHHE METANMYECKOTO NIOKPOBHOIO ¢Nod TMPH HOA3EMHOMH
CecKaBanbHON MpOKNajgke H NMPOK/IajKe TPYOONPOBOOB B HENPOXOIHLIX KAHANAX.

TloxpoBHBIH CNI0H H3 TOHKOJHCTOBOTO METANAA € HAPYXKHBIM TONHMEPHBIM MOKPHITHEM
HE XONYCKAcTCS UPHUMEHATL B MECTax, MOABEPKEHABIX NPAMOMY BO3ACHCTBHIO CONIHEUHBIX
nyuei.

5.15 TIokpoBHEI cnol NOOYcKAaeTcd He NPeaycMAaTpUBaTh B TEMUIOH3ONALMOHHBIX
KOHCTPYKIIMSX HA OCHOBE WIfENH# ¥3 BONOKHWUCTHIX MATEPHANOB ¢ IOKPHITHEM
(K3LMPOBAHHEIK) M3  AMOMMHHEBOH (ONBIH  HIM  CTCKAOTKaHEH  (CTEKIIOXOJICTa,
CTEKMOPOrOXKK) M BCICHEHHONO CHHTETHYECKOTO Kaydyka Vi K30/MHPYEeMBIX OOBEKTOB,
PAacIIONIOKEHHBIX B OMEUEHNAX, TOHHENAX, IONBATIAX M YepAaKaX 30aHHH, ¥ NP KaHANbHOH
TIPOKJIARKE TPYOOMPOROAOB. _

5.16 Yucro cnoes NApOM3OMAUMHOHHONO MaTeépdala B TEMNON3OMIUHOHHBIX
KOHCTPYKLHSX I3 oOOpyHOBaRHA K TpyOONpPOBOJOB ¢ OTPHLATCHLHEIMM TEMOEpaTypaMH
COZEPIKAIAXCA B HHX BEINECTB PEKOMEBIYETCH IPUHHMATE 110 Tabrune 1.

5.17 IIpy npuMeHeHH}M TEITOU30NSUMOHAEIX MATCPHAIOB B3 BCIICHEHHEIX TI0NHMEPOB ¢
3aKPHITHIME TTOpPAMA HeOGXOAHMOCTD TIPHMEHEHHS MapOH30NALHOHHOre CIOA JOMKHA OBITh
ofochoBana  pacyeroM. [IpM  HekmOYEHHMHM  MAPOMSOMAIMOHHOTO  C€HOS  CleAyeT
TIpeXyCMaTPHUBATE TEPMETH3ALMKY CTHIKOB H3CIMHA MITEPHANAME, HE INpOTYCKalOLIMMH
BOASHBIE NapEL.
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Tatnuual

Yueno ciioes Napoy3cITUMOHHOTO MaTepyana
B RMOHZOH!!L[HOHHO“ KOHCTPYKIHH B 3ABUCHMOCTH
T —— Ton OT TeMTIEPATYPH m:nmupyeu:;i ::sepxnocm H CpoKa
MaTepuan MM Orm 0 Or >
HHYC MuHyc 61 o
2019 °C 10 musrye 100 o | FIHKe Murye 100°°C
8 ner 12 et 8 et 12 mer 8§ ner 12 ner
TlonuatuneHoras
nneuxa, FOCT 10354; 0,15-0,2 2 2 2 2 3 B
M/IeHKa
nonusuHunGyTHpansHas | 0,21-0,3 1 2 2 2 2 3
riaeawas, 'OCT 9438;
IUICHKA MOITU3THACHOBAA
TepMoycanouHas, 0,31-0,5 1 | 1 1 2 2
[OCT 25951
Qosbra AIOMHANEBAS,
TOCT 618 0,06-0,1 1 2 2 2 2 2
Hzon, FOCT 10296 2 1 2 2 2 2 2
1 3 - - - - -
PyGepoun, FOCT 10923 15 5 3 3 — ~ —
MMpuMeyaHus
1 JomyckaeTcd DPHMEHEHWC APYIMX MATCPHANOB, 00CCNeYMBAIOWHX YPOBEHBL CONPOTHBIIEHHA
NapoNpOHHLAHHIO HE HIDKE, YeM Yy NPHBEREHHLIX B TA0aHUC.
2 JIna MaTepHalioB ¢ 3akphiTol fOPHCTOCTBIO, MMEIOUMX KOIPDHUKEHT RAPONPOHHIAEGMOCTH MEHeS
0,01 mr/(M-4-T1a), BO BCEX CNYHARX NPUHEMACTCA OAMH NAPOUIONAUMONHEIA CIIOH,

5.18 TenroH30oNALMOKHBIE KOHCTPYKLIEN U3 MaTepHaNIOB ¢ rpynmoit roprouectd I3
4 He pomyckaeTcs MNpeRyCMaTpHBaTh [On4  o0opyHoBaHME ¢ TPYOOIpOBOAOB,
PACHIOJIOKEHHBIX:

a) B 371dHHAX, KpoMe 32aHMi IV cTemeHM OTHECTOMKOCTH, OIBOKBAPTHPHBIX SKHMJIBIX
AOMOB H OXJIAKAAEMbIX NIOMEINEHHH XOMOAWIBHUKOR;

6) B HaApYXHBIX TEXHONOIHYESCKHX YCTAHOBKAX, KPOME OTHENBHG CTOSLIETO
obopyaoRaHuS;

B) Ha OCTaKkagax M Tralepesx INpHE Hauuuknu kaGene## u  TpyGompoBonos,
TPAHCTIOPTHPYIOINUX FOPrOYHE REIECTBA,

[1pu 310M RONMyCKaercs NpAMEHCHME TOPIOYUX MaTepuanos rpymist ['3 wmu I'4 ong:

IAPOM3ONAUHOHHEOTO CIIOS TONWKHOK He foxee 2 MM;

CNIOs OKPAacKH WK IDIeHKY TONIMHOMK He Gonee 0,4 MM;

[IOKPOBHOTO CAOS TPYGOMPOBOAOB, PACHOMOXEHHBIX B TEXHHUSCKUX [TORBAMHHEIX
ITaXaX B NOANONBAX ¢ BHIXOAOM TONLKO Hapyxy B spanusx [ ¥ Il creneHelt oraecToffkoctu
MpH YCTPOHCTBE BCTABOK JUIMHOM 3 M H3 HEroplouyux MaTepeatoB He Gonee yeM uepes 30 M
JUIHHES TpyGOTIpoBOa;

TEIIOA30JIAIHOHHOTO CJION B3 3ATHBOTHOIO NCHONOHYPEeTaHa NPy MOKPOBROM CIIOS H3
OMMHKOBAHHOH CTANM B HAPYKHBIX TEXHONOTHYECKAX YCTaHOBKAX.

MoxpoBHklit cnoii H3 cnaboropioynx MatepHanos rpynnel I'l u I'2, npaMeHseMaIX 1
HapyXHBIX TEXHONOTHYECKHX YCTAHOBOK BBICOTOM 6 M M Gosee, fo/pkeH GbITh HA OCHOBE
CTEKJIOTKAHH.

5.19 TemnoBas u3omAuua TpybompoBonoe B oGopymoBaHms nomkHa obecneddBaTh
6esycnopHOe BRITIONMHEHUE TpeboBanuil Oe30MacCHOCTH M 3AIIMTE] OKPYXAIOMEH CpeikL.
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Jns TpyGonpoBoBROB HARZEMHOH NPOKNAAKH IIPH IIPHMEHCHHH TeINIOM30MAIHOHHbIX
KOHCTPYKURBH #3 roprouuX MaTepuanos rpymnsl I3 1 I['4, cnenayeT mpenycMaTpwearh:

BCTABKH JNMMHON 3 M W3 HEroOprOYMX MaTepnanos we Gosee ueM uepez 100 M uiuHBI
TpyBonposoaa;

Y9YaCTKH TEINIOM3O/MIHOHHBIX KOHCTPYKUMH H3 HEropouMx MaTepHaloB Ha
pPacCTOSHHH HEe MEHee 5 M OT TeXHONOFMYECKHX YCTAHOBOK, COOEDXALMX IOPIOYMe raisl B
FKHUAKOCTH.

Ilpu mnepeceycHun  YpyOONMpPOBOAOM  MPOTHBONOXKAPHON  Nperpaipl  CAgAyeT
NPeyCMaTPUBaTh TENNOH3OMALUMOHNILIE KOHCTPYKLHH N3 HCETODIOYWHX MATepHaioBR B
Tipenerax pasMepa NpoTHBONOXAPHOH nperpanbl.

Ilpn mprMeReHUH KOHCTPYKUMH TEIUIONPOBOZOB B TEIUIOBOH H3O/ALKMH H3 TOPHOYHX
MaTepHanos B Heroprode 060MoUKe AOIYCKAeTCA HE NEAATh NPOTHROMOKAPHBIE BCTABKH,

TpeboraHnst K noKapHOH OE30MACHOCTH  TEIUIOM3OMALMOHHBIX  KOHCTPYKLUMH
TpyOonpoBoa0B TennoBbIx ceTefl onpeaenawoTes no CIT 124.13330.

520 Jns osnemerron obopyfosanus H TpyOonporopos, TpeSylWIIMXx B Hpouecce
IKCIUTyaTAll{H CHCTEMAaTHYeCKore HablmomeHMs, crnemyeT npemycMatpusath cOopHO-
pa3bopHbIe CheMHEIE TeIIOH30IALHOHHBIC KOHCTPYKITHH.

CpeMHbIC TENMOA3OJANHOHHBIC KOHCTPYKUKH ROMKHBI NPHMEHATECS JUIR W3OMALN
JIEOKOB, QNIAHUEBBIX COSBMHEHHMN, apMATYPH H KOMICHCATOpOB TPYOOUpPOBOJOE, A TAKKE B
MECTax H3MEPEHHii M MPOBEPKH COCTOSHUA H30NUpPYyeMEIX NOBEPXNOCTEL.

521 Wspemuss ¥3 MHUHEpANbHOM BaThl (KaMCHHOH BATHI M  CTCK/IOBOJIOKHA),
NPUMEAREMEle B KadecTBe TENIOM3ONSUMOMHOIO ©1oa A TpyOompoBOAOB MNOA3EMHOIM
KaHansHOM MPOKNANKH, A0:KHB! OBTH THAPODOOHIMpOBAHDL.

He nonycxaercss TpuMEHEHHE TEIUIOH3OMALMOHHLIX MATepHaNoB, MNOABEPHEHHBIX
HASCTPYKUHMH TIpM B3auMonelcTBuH ¢ Bnaroff (acOectocomepaluas MacTHUHAA H3IOIALHA,
H3/IEIES H3BECTKOBO-KPEMHE3EMACTEIE, IEPIIHTONIEMERTHEIE ¥ COBEITHTOBEIE).

5.22 Tlpu IpOeKTHPOBAHHK TEMUIOROH HIONAHUH CNENYET YUMTHIBATE BOIMOKHOCTER
KOPPO3MOHHOI0 BO3ACHCTRAS TEMIIOH3ONAUMONHOTD MATEPHANA HIH BXOAAUIHX B ET0 COCTAB
XHMHYECKHX BEIECTB HA METALTHYECKHIC [TOBEPXHOCTH 00OPYAOBaHHA H TPYOORPOROAOB B
OpHCYTCTBHH Bnary, B 3aBHCHMOCTH 0T MaTepnana H30MUpPYeMOH MOBEPXHOCTH (CTanb
yriepopdcrad, cranb NETAPOBAHHAA, TBETHHIE METALIBl H CINABB} H BHAA KOPPO3HW
(oxuCIeHne, [IeTOYHas KOPPO3HA, PACTPECKMBAHME MOA HANPAOKCHHEM) B TEXHHIECKOM
3a/AHKMH HA [POEKTYPOBAHHE CHEMYET YKa3hBaTh TPeOOBaHHA 10 OTPAHMYCHRIO COALPKAHUA
B TEIIOU3ONAUHOHHOM MATEpHaNne BOAOPACTROPMMBIX XAOPHIAOB, (TOpHIOS, CBOOGOAHEIX
menoyelt u pH matepuana,

6 TlpoexkrupoBanue TEWIOBOH H3I0ITLHN

6.1 Onpeacienne TOMNHABI TENROHIONSIUHOHHOIO C/I0A 110 HOPMHPOBAHHOH
NIOTHOCTH TENIOBOro NOTOKA

6.1.1 HopMmbl LIOTHOCTH TEemJOBOIO MOTOKA HYepe3 HM30MUPOBAHHYIO TOBEPXHOCTH
00BEKTOB, pacHoNoXeHHbIX B EBponefickoM peruone Poconn, cneyer IpHHIMATS:

s obopydosanua u mpybonpoeodo8 € HOROXCUMERLHUIMU MEMNEPAMYPamH,
PACHORONCEHHDIX:

Ha OTKPHITOM BO3JyXe — No Tabnuuam 2 u 3;

B MIOMEILEHAH — To TabnuuaM 4 u 5;

ona  obopydosanus u mpybonposooos C OMPUYAMERLHLIMU  MEMNEPANYDaMY,
DACROROICERHBIX,

8
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HA OTKPBITOM BO3AYXeE - 110 Tabuie 6;

B MIOMEMERRA — To Tabmine 7;

nPU NPOKAAOKE 6 RENPOXOOHBIX KARGAAX.

And TpybonpoBoAOB ABYXTPYOHEIX BOAAHBIX TEILIOBBIX ceTelt — mo rabnunaM 8 1 9;

Q% MApoNpoBONOB ¢ KOHACHCATORPOBOJAMH DNPH WX COBMCCTHOH NpOKJAIKe B
HEIPOXOAHBIX Kaganax — no rabmuue 10;

I8 TpyGONMpPOBOZOB ABYXTPYOHBIX BOIAHEIX TCIUIOBHIX CereH npu DecxaHansHOMN
npoxiaaxke — no tabnwuaM 11-12.

Hopmr1 nnoTHOCTM TeWNOBOIO MOTOKA /I TOICTOCTEHHBIX — MCTALIHYECKHX
TpyCONPOBOAOE CIERYET IPHHHMATL IIG YCROBHOMY J[HAMeTpy, COOTBEICTBYIOLLEMY
CTaHAAPTHBIM TPyOaM TOTC XKe HAPYXHOID JHAMETPA.

Tlpu UpPOSKTAPOBAHHA TEILIOBOH H3OMANMH JUIA TEXHOJNOTHYECKHX TpyOonpoBozos,
TNPOKNaABIBACMEIX B KaHANdaxX H (—)ECKaHEJIBHO, HOPMEI NOTHOCTA TERIOBOTO HOTOK2 cnexyer
NPUHIMATE KaK T4 TPYGOTPOROAOB, NPOKIAABIRAEMEIX Ha OTKPEITOM BO3/YXE.

6.1.2 [py pacnonoXeHHA H30IHPYEMBIX O0BEKTOB B APYTHX PETHOHAX CTPAHBI CISAYET
YYUTBIBATL K3MCHCHHE CTOMMOCTH TCHNOThI B 34BHCHMOCTH OT paloHa CTPOMTENLCTBA U
citocoba npoxnaaky Tpybonpoosa (Mecta yCTAHOBKY 000pYACBAHNR):

HOPMEI INIOTHOCTY TCIAOBOTO NOTOKA AT MIOCKOH H LHTHHAPHYECKo#H noBepxHOCTEH
¢ YCIOBHBIM npoxononm Gonee 1400 mm, §°%, onpeaenstotes ne gopmyne

7¥=qKk, I

HOPMEI [LIOTHOCTH TEMIIOBOrC NOTOKA UL IIAHHAPHYECKOH MOBEPXHOCTH € YCIOBHBM
npoxonoM 1400 My u Menee, g/ *%, onpegensrores no GopMye

g =qk, @

rie ¢ — HOPMHPORAHHAS NOBEPXHOCTHAK TIOTHOCTE TEIUIOROTD ITOTOKA, B, NpAHAMAeMan
no Tabnunam 2—7;
¢ — BOPMHPOBaHHAs JIMHEHHAS IUIOTHOCTD TEILIOBOFO 110TOKA (Ha | M JUMAHEI
LMITMRAPUYECKOro 06heKTa), BT/M, npuriMaeMas no Tabnuiam 2—12;
K — koa>bprunenT, yYHTHRAIOMHH H3IMEHEHHE CTOMMOCTH TEMJIOTHI H
mHJIOHSOIIHLLHOHHOﬁ KOHCTPYKI{HH B 3aBHCHMOCTH OT paﬂoua CTPOUTENECTBA K
cocoha NpOKTANKY TPyGOIPORORa (MECTa YCTAHOBKH 000pyAoBaHwA), (cM. Tabmany 13).
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Tab6numa 2 - HopMbl IWIOTHOCTH TEIUIOBOT'0 IOTOKA 000PYIOBAHMS H TPYGOUPOBOAOB ¢ MOI0KHTEILHMIMH TEMIICPATYPAMH [IPH PACHOK0KCHHUH
HA GTKPBITOM BO3J1yXe M “MCIIe 9acoB padoTs Houee S600

Ycnosuwi Temneparypa rennorocurens, °C
TPOXOx 200 | so ] 100 | 150 | 200 | 250 ] 300 [ 350 | 400 | 450 500 550 600
?gg;nl\]:;- TL10oTHOCTE TEMIOBOrO NMOTOKA, BT/M
15 4 9 17 25 35 45 56 68 81 94 109 124 140
20 4 10 19 28 39 50 62 75 89 103 119 135 152
25 ) 11 20 31 42 54 67 81 95 111 128 145 163
40 5 12 23 35 47 60 75 20 106 123 142 161 181
50 6 14 26 38 51 66 81 928 115 133 153 173 195
65 7 16 29 43 58 74 90 108 127 147 169 191 214
80 8 17 31 46 62 78 96 115 135 156 179 202 226
100 9 19 34 50 67 85 104 124 146 168 192 217 243
125 10 21 38 55 74 93 114 136 159 183 208 235 263
150 11 23 42 61 80 101 132 156 182 200 238 267 298
200 14 28 50 72 95 119 154 182 212 242 274 308 343
250 16 33 57 82 107 133 173 204 236 270 305 342 380
300 18 37 64 91 118 147 191 224 259 296 333 373 414
350 22 45 77 108 140 173 208 244 281 320 361 403 446
400 25 49 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
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 21 150 205 259 315 372 430 490 552 616 681 749
1000 52 100 163 222 281 340 400 463 527 592 660 729 801
1400 70 133 215 291 364 439 514 591 670 750 833 918 1098
Bonee [L10THOCTS TEIUIOBOTO MOTOKa, BT/M-
1400
ATIOCKHEL 45 27 41 54 66 77 89 100 110 134 153 174 192
NoBepX-
HOCTH
I[1prMeuan e — IpoMeKyTOUHEIC THAYSHUST HOPM NIIOTHOCTH TENIOBOTO MOTOKA CAEAYET ONPEAcHITh HETEPAONTIHETH,
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Ta6auua 3 —HopMbl IVIOTHOCTH TENAOBOr0 NOTOKA 060pyaoBaHNus H TPYGONPOBOAOB C NOIOKHTEIBHBIMH TeMIEPATYPaMH

MPH PACHOJOXKEHMH HA OTKPHLITOM BO3AYyXe H YHc/e Haces padoTel S000 u Menee

VYcnosuwlii Temneparypa Tennoxocurtent, °C
npoxox 20 | 50 | wo [ 150 | 200 | 250 | 300 [ 35 [ 400 450 500 550 600
ngﬁ:?:;- InoTHOCTE Ten0BOTO MOTOKA, BT/M
15 4 10 18 28 38 49 61 74 87 102 117 133 150
20 5 11 21 31 42 54 67 8t 96 112 128 146 164
25 5 12 23 34 46 59 73 88 104 120 138 157 176
40 6 14 26 39 52 67 82 99 116 135 154 174 196
50 7 16 29 43 57 73 90 107 126 146 167 189 212
65 8 18 33 48 65 82 100 120 141 162 185 209 234
80 9 20 36 52 69 88 107 128 150 172 197 222 248
100 10 22 39 57 76 96 116 139 162 187 212 239 267
125 12 25 44 63 84 113 137 162 189 216 245 276 307
150 13 27 48 70 92 123 149 176 205 235 266 268 332
200 16 34 59 83 109 146 176 207 240 274 310 347 385
250 19 39 67 95 124 166 199 234 270 307 346 387 429
300 22 44 76 106 138 184 220 258 297 338 380 424 469
350 27 54 92 128 164 202 241 282 324 368 413 460 508
400 30 60 100 139 178 219 260 304 349 395 443 493 544
450 33 65 109 150 192 235 280 326 373 422 473 526 580
500 36 71 118 162 207 253 300 349 399 451 505 561 618
600 42 82 135 185 235 285 338 391 447 504 563 624 686
700 47 91 150 204 259 314 371 429 439 551 614 679 746
800 53 102 166 226 286 346 407 470 535 602 670 740 8i2
9500 59 112 183 248 312 377 443 511 581 652 725 800 877
1000 64 123 199 269 33¢9 408 479 552 626 702 780 860 941
1400 87 165 264 355 444 532 621 712 804 898 995 1092 1193
Bonee 1400 I110THOCTS TETIOBOTO TOTOKA, BT/M
H MIOCKHE
flOBepX- 19 35 54 70 85 99 112 125 141 158 174 191 205
HOCTH
TIpwMeywaH ne— ITPoMEKYTOUHRE 3HAYEHHE HOPM MJIOTHOCTH TEITIOBOTO NTOTOKA CACAYET ONpeAeasTh HHTEPIIONAUNEH,

c1ecoeeel’ 19 0o
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Tabnuua 4 —HopMbl NIOTHOCTH TENJIOBOI'0 IOTOKA ANA 000pyAOBAHMS M TPYOONMPOBOAOB ¢ MOJOKHTEILHBIMHE TeMIEpaTypaMn

TIPH PACHO10KeHAH B HOMEIEHWH | 9 cJIe JacoB padornl 6o.1ee 5000

Y CNOBHBIA TeMmneparypa TennoHocHTeNs, °C
poxox 50 | 100 150 200 | 250 | 300 | 35 | 400 450 500 550 600
Tpybonpo-
BOAA, MM [LroTHOCTH TEMMOBOrO NOTOKA, BT/M
15 6 14 23 33 43 54 66 79 93 107 122 138
20 7 16 26 37 48 60 73 87 102 117 134 151
25 8 18 28 40 52 65 79 94 110 126 144 162
40 9 21 32 45 59 73 89 105 122 141 160 180
50 i0 23 36 50 64 R0 96 114 133 152 173 194
65 12 26 41 56 72 89 107 127 147 169 191 214
80 13 28 44 60 77 95 114 135 156 179 202 227
100 14 31 48 65 84 103 124 146 169 193 218 244
125 16 35 53 72 92 113 136 159 184 210 237 265
150 18 38 58 79 100 123 147 172 199 226 255 285
200 22 46 70 93 118 144 172 200 230 262 294 328
250 26 53 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
600 49 96 139 181 225 269 315 363 412 462 515 569
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 14] 201 259 318 377 438 501 565 631 699 768
1400 99 187 263 337 411 485 561 638 716 797 880 964
Bonee 1400 [110THOCTE TENJOBOTO NOTOKa, B1/M’
noseprmoern | 23 a1 56 69 82 94 106 118 130 141 153 165
Il prMeuanu e~ [IpoMexyroTnsie 3HATCHHS HOPM IITOTHOCTH TEIVIOBOTO HOTOKA CISAYET ONpeNeATh HHTepNoasLpel.
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TaGaunua 5— HopMbl NIIOTHOCTH TEIVIOBOr0 HOTOKA s 000pyaoBaHHS H TPYSONPOBOIOB ¢ IOJIOKHTEIAbHBIMH TEMIIEpATYPaMm
AP PACTIOIOKECHHN B NIOMEILICHMM H uHcae yacoB padorsl 5000 u menee

VY cnosHsIHA Temneparypa TenaoHocurens, °C
IpoXon so | 100 | 150 [ 200 [ 250 | 300 [ 350 | 400 | 450 | 500 | 550 | 600
T}:gg: n‘]:;;— T10THOCTS TEMNOBOIO NOTOKA, BT/M
15 6 16 25 35 46 58 71 85 99 114 130 147
20 7 18 28 40 52 65 79 93 109 126 143 161
25 8 20 31 43 56 70 85 101 118 136 154 174
40 10 23 36 49 64 80 96 114 132 152 172 194
50 Il 25 40 54 70 87 105 124 144 165 187 210
65 13 29 45 62 79 98 118 139 161 184 208 233
80 14 32 49 66 85 105 126 148 171 193 221 247
100 16 35 54 73 93 1S 137 161 186 212 239 267
125 18 39 60 81 103 126 151 176 203 231 261 291
150 21 44 66 89 113 138 164 192 221 251 282 315
200 26 53 80 107 134 163 194 225 258 292 328 365
250 30 62 92 122 153 185 218 253 250 327 366 407
300 34 70 103 136 170 205 241 279 319 359 402 446
350 38 77 113 149 186 224 263 304 347 391 436 483
400 42 85 123 162 201 242 284 328 373 419 467 517
450 46 92 134 175 217 260 305 351 398 448 498 551
500 51 100 144 189 233 279 327 375 426 478 532 587
600 58 114 164 214 263 314 367 420 476 533 592 652
700 65 127 182 236 290 345 402 460 520 582 645 710
800 73 141 202 261 320 379 44] 504 568 635 703 772
900 81 156 221 285 349 413 479 547 616 687 760 834
1000 89 170 241 309 378 447 518 590 663 739 816 896
1400 120 226 318 406 492 580 668 758 850 943 1038 1136
Bonee 1400 TINOTHOCTS TETIOBOTO MOTOKA, BT/M°
H IA0CcK#e
HIOBEpXHOCTH 26 46 63 78 92 105 119 132 145 158 171 190
I PUHMCYAHHC - Tlpome)l(y'mqﬂue 3HAYCHWSA HOPM MIOTHOCTU TCHJAOBOTQ NMOTOKA CRCAYET ONPEACTATSH mrrepnonﬂuueﬁ.
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Ta6nuna 6—HopMbt NIOTHOCTH TEIU10BOM0 NOTOKA VIS 050PYA0BAHHA H TPYGONPOBOAOR ¢ OTPHUATEILHLIMM TeMIEPATYPAMH
NPH Pachio0KeHHH HA 6TKPLITOM BO3AYXe

Yenosnuii Temneparypa Tennonockrens, °C
npﬁ‘z‘;ﬂo_ o | -0 [ 20 | 40 -60 -80 -106 [ -120 | -140 | 160 | 180
ngna&ﬂm TI1OTHOCTE TEMAOBOro NOTOKA, BT/M

20 3 3 4 6 7 9 10 12 14 16 17
25 3 4 5 6 8 9 11 12 15 17 18
40 4 5 5 7 9 10 12 13 16 18 19
50 5 5 6 8 9 11 13 14 16 19 20
65 6 6 7 9 10 12 14 15 17 20 21
80 6 6 8 10 11 13 15 16 18 21 22
100 7 7 9 11 13 14 17 18 20 22 23
125 8 8 9 12 14 16 18 20 21 23 25
150 8 9 10 13 16 17 20 2i 23 25 27
200 10 10 12 16 18 20 23 25 27 29 31
250 1t 12 14 18 20 23 26 27 30 33 35
300 12 13 16 20 23 25 28 30 34 36 39
350 14 15 18 22 24 27 30 33 36 38 41
400 16 16 2 23 26 29 32 34 38 40 43
450 17 18 2] 26 28 31 34 37 39 42 45
500 19 21 23 27 30 33 36 38 41 44 46

Bonee T1#0THOCTE TEILIOBOTO MOTOKA, Br/M*
500 1l 12 2 | 13 14 15 15 16 17 |18 19

n PEMCHIaHHE — HIJOM&TKYPO'-IHBIG 3Ha9CHHA HOPM THIOTHOCTH TEILVTIOBONO MOTOKA CICAYET OnpeaeniTh Hmepnonzuneﬁ.
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Ta6nuna 7 —HopMbl NIOTHOCTH TEILTIOBOTO NOTOKA A5k 000PYAOBRHHA H TPYOONPOBOAOB ¢ OTPHUATENBHLIMH TeMIIEPATYPaMH
IIPH PACTIOJIOKEHHH B NOMEEHUH

VYenosHsiii Temneparypa TennoHockrens, °C
NPOXOA o ] -10 20 | 40 60 | -s0 | -100 | -120 | -140 | -160 [ 180
ngf:’ nﬁ- InOTHOCTE TEMNOBOTO TIOTOKE, BT/M
20 5 6 6 7 8 9 10 10 11 13 14
25 6 7 7 8 b4 10 11 14 16 17 20
40 7 7 8 9 tl 12 13 16 17 19 21
50 7 8 9 10 12 13 15 17 19 20 22
65 8 9 9 11 13 14 16 18 20 21 23
80 9 9 10 12 13 15 17 19 20 22 24
100 10 10 11 13 14 16 18 20 21 23 25
125 11 11 12 14 16 18 20 21 23 26 27
150 12 13 13 16 17 20 21 23 25 27 30
200 15 16 16 19 21 23 25 27 30 31 34
250 16 17 19 20 23 26 27 30 33 36 38
300 19 20 21 23 26 29 31 34 37 39 41
350 21 22 23 26 29 31 34 36 38 41 44
400 23 24 26 28 30 34 36 38 41 4 46
450 25 27 28 30 33 35 37 40 42 45 43
500 28 29 30 33 35 37 40 42 45 47 49
Bonee TIROTHOCTB TEMAOBOTO TOTOKA, B1/M
500 s [ w6 1 1 7 s b e T 1y | 20 | 2 [ 22 ] 2 ] m
IIpuMeyaH # € — [IpoMexyTouHbe 3HayeH s HOPM NAOTHOCTH TENJIOBOrO NOTOKA CEAyeT ONPENeIaTh KHTEPTONAIHEN.

THTOLEET'TO IO
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HOPMLI NAOTHOCTH TEILVIOBOTO I10TOKA Yepe3 NMOBEPXHOLTD HI0AAIHH
Tpy6onpoBoJ0OE ABYXTPYGHBIX BOAAHEIX ceTeil MPH MOX3eMHOI KaBaJILHO
NpOKJIaxKe

Tab6nuia 8- Hopmsl IIOTHOCTH TENIOBOTO MOTOKA 1A TPYJONpoBoos

ABYXTPYOHBIX BOASHBIX ceTell MpH MOJ3eMHOH KaHAILHO NPoKIagKe
H NPOACIRATELHOCTH paboThl B rox Gonee 5600 a

YenoBHbIH Cpeareronosas TeMneparypa TeNNOHOCHTEN S (noaawomtki / oGpathsil), °C
prg.}’;’;‘zfom’ 65/50 90/ 50 110/ 50

MM CyMMapHas JHHeHHAL ITOTHOCTH TEINIOBOrO NoToka, BT/M

25 19 24 28
32 21 26 30
40 22 28 32
50 25 30 35
65 29 35 40
80 31 37 43
100 34 40 46
125 39 46 52
150 42 50 57
200 52 61 70
250 60 71 80
300 67 79 9
350 75 88 99
400 81 96 108
450 89 104 117
500 96 113 127
600 111 129 145
700 123 144 160
800 137 160 177
900 151 176 197
1000 166 192 212
1200 195 225 250
1400 22] 256 283
NpuMecyanus

1 PacueTHrIe CPEAHErON0OSHIe TEMNEPATYPEI BOJBI B BOJAHBIX TETOBBIX ceTax 65/50, 90/50 u 110/50 °C

COOTEETCTBYIOT TEMIIEPATYPHEIM Ipatiukam 95-70, 150~70 n 180-70 °C.
2 TIpoMexyTOYHbIE 3HAYSHMA HOPM TUIOTHOCTH TETUIOBOTO TIOTOKA CIAYeT OMNpenenarh
WHTepnonAmes.
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Tabnuua 9— HopMel DNOTHOCTH TENAOBOTO NOTOKA AJiA TPYGONpoBoaoB

ABYXTPYOHBIX BOXHHBIX ceTell MpH Mo3eMHOH KaHAIbHON MPOKAAAKE
H OPORONEHATENbHOCTH PadoThi B rog S000 4 u Menee

VenosHeI# CpenHeronoaas TeMIepaTypa TeNIOHOCKTeNA (NOXaIONIHY / 06paTHLIH), °C
oy gg’r‘]’;‘;’:m’ 65 /50 90 /50 110/50

MM CymmMapHas nuHeNHaA TWIOTHOCTE TEIUIOROTO MoToKa, BT/M

25 21 26 31
32 24 29 33
40 25 31 35
50 29 34 39
65 32 39 45
80 35 2 48
100 39 47 53
125 44 53 60
150 49 59 66
200 60 71 81
250 71 83 94
300 81 94 105
350 89 105 118
400 98 115 128
450 107 125 140
500 118 137 152
600 134 156 174
700 151 175 194
800 168 195 216
900 186 216 239
1000 203 234 261
1200 239 277 305
1400 273 316 349
flpuMeyaHHe—CM. IpUMedanun x Tabanue 8.
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Ta6nrua 10— HopMbl HI0THOCTH TEIJIOBOIG NOTOKA Hepe3 MOBEPXHOCTH K301ALHH NAPOTIPOBOAOE ¢ KOBACHCATONPOBOJAMA
MPH MX COBMECTHOR RPOKJIANKE B HENPOXOAABIX KAHAIAX

v | || B e | || e | R || e | e

npoXos nposos nposox npoBoA npoBos, npoBoa NPOEOA
TpyGonposo- Pacuernas TEMIEPaTypa TemIOHOCKTENs, "C

#oB. MM 115 100 150 106 200 100 250 100 300 1060 350 100
25 25 22 18 30 18 41 18 51 18 64 18 79 I8
32 25 23 18 32 18 43 18 54 18 69 18 83 18
40 25 25 18 33 18 45 18 58 18 73 18 88 18
50 25 27 18 36 18 52 18 64 18 79 18 95 18
65 32 31 21 43 21 58 21 71 21 88 20 103 20
80 44 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
125 50 42 24 53 24 72 24 88 23 167 23 126 23
150 65 45 27 58 27 78 27 94 26 115 26 142 26
200 80 52 27 68 27 89 27 108 28 131 28 153 28
250 100 58 31 75 31 99 31 119 31 147 31 172 31
300 125 64 33 83 33 110 33 133 33 159 33 186 33
350 150 70 38 90 38 118 38 143 37 171 37 200 34
400 180 75 42 96 42 127 42 153 41 183 4] 213 41
450 200 81 44 i03 44 134 44 162 44 193 43 224 43
500 250 86 50 110 50 143 50 173 49 207 49 239 48
600 300 97 55 123 55 159 55 190 54 227 54 261 53
700 300 105 55 133 55 172 55 203 54 243 53 280 53
800 300 114 55 143 55 185 55 220 54 - - - -

I1 PUMEYHAHHUC~ ﬂpOMﬂ}l(yTO‘-I}IHB 3HAYCHAN HOPM ILMOTHOCTH TEMMOBOTO NNOTOKA CHEAYET OTIPEACNATE HHTCpIIOJ]ﬂuHCi:[.
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HOPMI:I MIOTHOCTH TEIVICBOro NOTOKA “iepe3 MAOBEPXHOCTh MI0ARIKY
TpyGonpopoaos nByXTpYOHLIX BOASHBIX CeTel PH NOX3eMHOH DecKaHAXbLHOH

NpoKJIajKe

Ta®nuna 11— HopMbl BAOTHOCTH TENA0BOI0 MOTOKA A" TpyGonpoBoaos

npu no/izemuoi GeckanaIbLHON N1POKIAZKE B NPONO/IKHTEILHOCTH
paboTe1 B rog Gonee 5000 u

YenosHeti Cpenrerofopas TeMnepatypa TeIIoOHocHTeN  {Hojatotufl / obpaTHblii), °C
myé‘;’:;:;‘oﬂa’ 65/50 90/50 § 110/50

MM CyMmapHas nuHeiidas IOTHOCTS TEWIOBOTO NOTOKA, BT/M

25 27 32 36
32 29 35 39
40 3] 37 42
50 35 41 47
65 41 49 54
80 45 52 59
100 49 58 66
125 56 66 73
150 63 73 82
200 77 93 100
250 92 106 117
300 105 121 133
350 118 135 148
400 130 148 163
450 142 162 177
500 156 176 194
600 179 205 223
700 201 229 149
800 226 257 179
900 250 284 308
1000 275 312 338
1200 326 368 398
1400 376 425 461
ITp R MedaHue—cM. npuMedana Kk Tabmuue 8.
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TaGanua 12 - HopMpl NAOTHOCTH TEMAOBOI0 NOTOKA AJIA TPYOONPOBOIOB
Hpu noa3eMHol GeckananbHOl npoKaalKe H DPOJOC/LRHTENBHOCTH
paGorni B roa S000 4 m Menee

VcnoBrsIi CpeaHerofoBas TeMIIepaTypa TemoHockTens (nonaiomgit / o6patHuii), °C

myﬁ“gl‘:;‘::m’ 65750 90/50 110/50
MM Cymmaphan jiukeRHan DNOTHOCTS TEIOBOTO NOTOKA, BT/M
25 30 35 40
32 32 38 43
40 35 4] 47
50 40 47 53
65 46 55 60
80 51 60 66
100 57 67 74
125 65 76 84
150 74 86 94
200 93 167 117
250 110 125 138
300 126 144 157
350 140 162 177
400 156 177 194
450 172 196 213
500 189 214 232
600 219 249 269
700 147 250 302
800 278 312 34]
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567
T[IpuMedaHue— cM. NpuMesanns k Tabmne 8.

Ta6nuna 13
Kospduumenr X
Criocot npoxianKy TpyOOnpoEoA0s
Paiion crpourenscrea M MECTOpACTIONOKEeHHE 060pYAOBARNS
Ha OTKpBITOM B IOMELICHHY, B HCNPOXOAROM GeckauanbHLIi
BO3AYXE TOHHeNe KaHane
Erponetickas 9acts Poccuu 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
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Paion crpouremscTra

Koadbduunent X

Crocob npoknagky TpySonposoaos
M MEeCTOPACTIoNONeH e 000pyA0BaHAA

MECTHOCTH

HA OTKPHITOM | B MOMEMICHHH, | B HETPOXOAHOM
BO3AYXE TOHHENe kaHane SecxamALA
3anaaxas Cubwps 0,98 0,98 0,95 0,94
Bocrounaa Cutnpe 0,98 0,98 0,95 0,94
Hanennii Boctok 0,96 0,96 0,92 0,9
Paitonn Kpaituero Cerepa
¥ IPHPABHEHHBIE K HUM 0,96 0,96 0,92 0,9

6.1.3 PacyeTHble XapaKTEPHCTHKH TETUIOM3ONALFIOHHEIX MATEPHANOB M H3MEINHId,
NPAMEHACMBIX I H30ASUMH 000pynoBaHHA H TpYOONPOBOAOB HAXIEMHOM W [O/ICMHOM
MPOKAAAOK CNeAyeT NPHHHMAT: ¢ YYETOM IJIOTHOCTR B KOHCTDYKUWM, BIAKHOCTH B
YCROBHSX SKCINYATaltiy, MBOB K BAMAHUA MOCTHKOB X002 JI€MEHTOB KpEILICHRA.

KoaphbuiaeHT 1ennonpoROTHOCTH YHNOTHAIOIWKXCA MAaTEPHANOB IIPH ONTHMANBHOM
MAOTHOCTH B KOHCTPYKUAH CICAYET NPHHUMATS [0 ZAHHBIM CePTHOUKANMOHHBIX HCITBITAHMI
WA N0 A2HHBIM, MPHBSACHHBIM B CIPABOYHOM IPHICKeHHU B.

6.1.4 Ilpu GecxanansHoi npoknanke TpYSONPOBOAOE TEMIONPOBOAHOCTL OCHOBHOTO
CIOA TEILTOH30IALIHOHHOH KOHCTPYKUMHY, Ay, ONPEAENseTca Mo Gopmyne

A= Ao K,

IHE Ap - TEMAOHPOROJKOCTS CYXOTO MarepHata ocHOBHoro cniod, Br/(m-K);

3

K — gosdupuumenT, YyYHTHIBAIOWAHA yBeANUEHME TEMIONPOBORHOCTH OT YBAAXKHCHHS,
TIPVHHIMAEMBIH B 3aBHCHMOCTH OT BHAA TCILTOM3OJLAIMOHHOIO MATEPHANA H THNA

rpyHTa nno Tabnuue 14.

Tabnuna 14
Kos(pduunent yenaxuennsa X
Matepuan Tun rpynta no TOCT 25100
TEIUICU3OIAUHOHHOIO CIIOA

MAORNANKHb! i BRKHBIH HaChIUeHHEN

’ Bogol
[enononuyperan 1,0 1,0 1,0
Apmonenoberon 1,05 1,05 1,1
[fenononumepmunepan 1,05 1,05 1,1

6.1.5 3a pacuerHylo TeMIepaTypy OKpyxaloule# cpeusl INpH  pacyerax 110
HOpMPIpOBaHHOﬂ TUIOTHOCTH TCIUKOBOTO ITOTOKA CNEAYET MPpHHHMATD.

a) ANA M30NUPYEMbIX DOBepXHocTeH, PACTOOKEHHEIX Ha OTKPHITOM BO3ZIyXeE:

VIS TEXHONIORIeCKOro 000PyAOBAHAS H TPYOCHPOBOOB ~ CPEAHIOLO 32 [OJ;

ANA TpyCONpOROAOB TENAOBEIX CeTEll Py KPyraoroquuHoit paboTte — CPENHIOIO 32 Fox;

N TpyOOnpOBOAOB TEHAOBKIX ceTell, paboTalIGHIMX TONBKO B OTONATESBHEIH NEPHOT, —
CPEMHIOIO 32 IEPHOA CO CPENHECYTOTHOH TeMneparypoit Hapy)Horo Bo3ayxa 8 °C u Huxe;

6) ang HOIMHPYEMBIX NOBEPXHOCTEM, PACIONOXEHHBIX B nomelneHun — 20 °C;

2}
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B) An TPYOOIPOBOAOB, PACIIONOKEHHBIX B ToHHENAX — 40 °C;

r) A NOA3EMHOM NpOKNanmKH B KaHAinax dnad Npd OGecKaHATLHOH MpOKIanke
TPYGOTIPOBOJIOB — CPEXHIOI 3a TOA TEeMIepaTypy IPyHTa Ha [IyOMMe 3a/0XCHHR OCH
TpvOonposona. Ilpu Bemuuwme 3armyGicHHMA BepXHeil 9acTH IICPEKPHITMA KaHana (Opu
NPOKNagKe B KAaHAIAX) WA BEpXa TCHJIOH3ONMIMOHHON KOHCTPYKUMH Tpydonposona {npu
Gecxanansrol npoxnaaxe) 0,7 M U MeHee 3a pacueTHYIO TEMOEPaTypy OKPYKAFOmICH Cpesl
JOMXHA TPHHHUMATBCA T4 K& TEMIIEparypa HapyXHOro BO3AyXa, WTo ¥ TpH HAT3EMHOHA
IpoKIaIKe.

6.1.6 TemmepaTypy  TCIUIOHOCHTSNA  TEXHONOTMYECKOrO  OOOPYAOBAHHS M
TpyGONpoBOXOS NpPH pacuyeraXx N0 HOPMMPOBAHHOH IUVIOTROCTH TEMJIOBOTO NOTOXA CEAyeT
NPHHHEMATDH B COOTBETCTBMH C 3a/1aHUEM HA TIPOEKTUPOBAHHE.

Jna TpybonpososoB TEMNOBEIX ceTell 3a pacuyeTHylo TEMIIEpaTYpy TEIUIOHOCHTENR
NPEMHMAIOT:

a) AR BOASHEIX TEIUIOBEIX CETCH:

s NONAlIlero TpyOCOmpoBOAR NpPH NMOCTOSHHOM TeMmepatype ceTeBoif BOIM H
KONHYECTREHHOM PETYIMPOBAHME — MAKCHMANLRYIO TEMIIEPATYPY TEILIOHOCHTES;

A TIOJAIOUIEre TpyOoNpoBOZa NpH NEPEMEHHON TEMIIEPATYPE CEeTEBOM BOMBE M
KaueCTBeHHOM PeTyJIUPOBAHHK — B COOTBETCTBHH ¢ Tabnnruei 15;

JutA OOPaTHBIX TPYOONIPOBOIOR BOASHEIX TeNNOBIX ceTeit S0 °C;

6) InA NapoBHIX CeTel — MakCHMANBHYK) TEMOEPATYpy [lapa CPeHiOd IO JUIMHE
PaccMaTpPHBAEMOTO YIacTKa TapOIIpOBOJIa;

B) A7 KOHACHCATHBIX CeTed H cereil ropadero BONOCHAOKCHHA — MAKCHMANBHYIO
TEMIEPATYPY KOH/ISHCATA BIA ropsyeli BoIbL.

Tabnumga L5
Temmeparypusie ;Zex(umm BOASHEBIX 95-70 15070 18070
TenoBbIX ceTel, °C
PacuerHan TeMIepaTypa
TEIVIOHOCHTENS ,,, °C 65 20 110

6.1.7 Ilpy onpeneneHuu TeMIIEPATYpPhl IPyHTa B TEMNEPATYPHOM MONE NOAZEMHOTO
TPYGONPOBOAA TENIOBBIX CETER TeMIlEPATYPY TENIIOHOCHTENS CIEAYET IPHRAMATS:

IAs BOJASHBIX TEMNOBLIX CETEH — MO TEMIIEPaTYPHOMY TpadRKy PeryIMpOBAHHA TIpA
CPeHEMECAYHOH TEMIIEPATY e HaPYXKHOI0 BO3AyXa PacueTHOrO MecAua;

I TIApOBHIX CETEH — MaKCAMANBHYIO TEMIICpATypy IIapa B paccMaTpHBacMOM MecTe
HapoONpoBoOZA (C YIeTOM IafcHAR TEMIOEPATyphl apa 1o JIHHE TPYGonpoBoaa);

IVi4 KOHICHCATHHIX CeTeil M ceTc ropsavero BOJOCHAGXKEHUI — MAaKCHMAJNBHYIO
TEMTIEPATYPY KOHAEHCATA MITH BOAHL,

6.2 Onpeaenende TONMAHSI H30AAUMY N0 32/IAHHOH Be/IHYHHE TEILIOBOTO NOTOKA

PacueTHEIC TapaMeTPE! MPHHUMAIOT B cOoTBeTCTRHA ¢ 6.1.5 1 6.1.6.
Ilpr onpeneneHyH TONIIEHE! TEMACBOK H30ONSUMA CNEAYET YUWTHIBATH BIHSHHE OMNOP
TpY6oNpoBoOB H 060PYHOBARHS.
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6.3 Onpeleiene TOJMBHE TEXLIOBOH H30JIALUHEY 10 321AHHOH Be/IHYTHHE
OXJIRKICHHH (Harpenanuﬂ) BEIECTBA, COXPAHAECMOre B eMKOCTHX B TCHCHHE
ONpeeeHHOr0 BpeMEHH

PacyeTHYIO TeMIOeparypy OKpYXAIOMIErO BO3AYXa CIeAyeT NPHHEMaTh AN
ofopynoratiig ¥ Tpy6ONpoOROAOB, PACIONOMKEHHEIX HA OTKPLITOM BO3AyXE!

A MOBEPXHOCTEH ¢ MNONOKATENbHHIMH TEMIEparypaMH — CpeAHIo Haubonee
XO/IOAHOHR NATHAHEBKH ¢ obecnederuocTbio 0,92;

NAA TOBEpXHOCTEH ¢ OTPHLATENBILIMH TEMICPATYPaMH BEIIECTE -~ CPSJHION
MaKCHMAUTBHYEO Hanfonee xapKore Mecaua,

JllS TIOBEPXHOCTEH, PACHONOKEHHKX B MOMEIIEHHH, B COOTBETCTBHH C 2afiaHHeM Ha
MPOSKTHPOBAHKE, 2 PR OTCYTCTBHH AAHHEIX 0 TEMNEPATYpPe OKpyXaiowmero so3ayxa — 20 °C.

Pacuerdyro remnepatypy BelllecTsa NPHHMMAIOT B COOTBETCTBHH C 33JaHMEM Ha
HPOECKTHPOBAHHUE.

6.4 OnpeaeneHye TONMWHBI TENJIOBOH HIOJIAIHH 10 33/[AHECMY CHHIKEHHRID
(MOBBIMIEHNHIO) TEMIICPATYPHI BEMECTBA, TPAHCIOPTHPYEMOro
TPYOONpPOBONAMH (NAPONPOBONAMHE)

Pacuetnyilo Temneparypy OKpyXawuleH CpeAnl CIefyeT NpPHHUMaTh  ng
TpyOOonpoBoA0s, PaCIONOKEHHBIX:

Ha OTKPBITOM BO3/IYXE ¥ B NOMELICHHH, B COOTBETCTBHA ¢ 6.3;

B Tounenax — 40 °C;

B KaHamaX MNM Opd OeckaHaMeHOW IpOKIAaZKe TPYOONPOBOAOR — MHHUMAIBHYIO
CPERIEMECTURYIO TEMIEPATYPY IPYHTA Ha TyGHHE 3aI0XKeHus ocH TpyJonpoBoaa.

Pacuertiylo TeMnepaTypy TEMAOHOCHTENS NPUHAMAOT B COOTBETCTBHMM C 3aNdHHEM Ha
[POEKTHPORARHE,

6.5 Ontpestesrenne TOMIHHBI TCNIOBOH WIOAKNUH NG 33AAHAOMY KOJIHYECTBY
KOHICHCATA B N4 POHIPOBOIaX

PacverHble JapaMerphl OXPYKAIOLICTO BO3AYXA CIEAYET NPHHHMATE B COOTBETCTBHM
c 6.3,

PacyeTHYIO TEMIIEPATYPY BellleCTBA NPHHAMAIOT B COOTBETCTBHM C 2afaHMeM Ha
NPOEKTHPOBAHHE,

6.6 Onpeuenenne TOJUHNGI TeIVI0BOH HIOAALHA N0 33JaHHOMY BpEMEHH
NPHOCTAHOBKE ABHKCHHAH HH/AKOTO BeICCTBA B prﬁonpononax B Deaax
MPpeJOTBPALIIEHHSA €0 IAMEPIAHHA H/IH YBEJIHUYEHHA BATKOCTH

PacueTHbIE DAPaMETPBI OKPYXKAIOINSID BO3AYXA Y TEIIOHOCHTENS CACHyeT IPHHKMATH
B COOTBETCTBHU € 6.3 ¥ 3a1asHMeM HA IPOEKTUPOBAHWE.

6.7 Onpeaenenye TOJMMHBRG] TERJIOBOH H3019IMM 110 32 XaHHOH TeMHOepaType
HA [IOBeprGCTll H30A49UHH

6.7.1 TemuepaTypy Ha DOBEPXHOCTH TeITOBOH MIONKUMU clefyeT NPHMHHUMATD He
bomee, °C:
8) JUTA H30IHPYEMEIX NTOBEPXHOCTEH, PACTIONOKESHHEX B pabodeit MiA o0CmyKnpacMoH
30HaX MOMEIUCHHUH K COJEPKAlllNX BEUIECTBA ¢ TCMITEPATYPOM:
senue 500 °C 55
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OT 150 110 500 °C .ottt
150 °C g HIXC ... e, creareors
BCTIBIOKY TTapoB Huke 45 °C.,

§) ANL W3CMHPYEMSIX IIOBEPXHOCTEH, PACTIONOXCHHEIX HA OTKPHITOM BO3AYXE B
paboyel nn obcnyxuBacMo 30He:

IPY METATAHUECKOM TOKPOBHOM CITOE oiorsrunmeussemsesrateerranrarurens 55
JAA APYTHX BUAOB NOKPOBHOTO CIIOH «ovveevivscevcscamssns e reravmens 60.

TeMnepaTypa Ha MOBEPXHOCTH TEIUIOROE M20.IALMH TPYGOMPOBOROB, PACHONOMEHHBIX
3a nmpefenamMu paGowedi awmm o6enyxupaeMolt 30HEI, HC JOKHA NPEBHINATE TEMIICPATYPHBIX
NPeNenoB MPHMEHEHHS MaTepHaNoB TIOKPOBHOTO ¢Nod, Ho He seaie 75 °C.

6.7.2 PacueTHYIO TEMMEPATYPY OKPYXAIOWETO BO3AYXa CleIyeT NPEMHMATL AN
NOBEPXHOCTEH, PACTIONOKECHHBIX:

Ha OTKPLITOM BO3LYXE — CPEAHIOI MaKCHMANBHYIO Hauboiee XapKoro Mecsaua;

B JIOMEINERANH — B COOTBETCTBHH C 6.3.

6.7.3 Ilpu BEeOOXOAMMOCTH OZHOBPEMEHHOIO BBUIONHEHUA TpeGoparwii 6.1-6.5 m 6.7
IIPYEHHMACTCA 0onbINee 3HaYCHHE pacqe'moﬁ TOMIIHHSL H30OJAIKHA.

6.8 Onpejerenne TONMANS] TENTOBOH UI0IAIHHA € LEILI0 NPEAOTRPATIEHER
KOHISHCAIHHE BAATH M3 OKPYXAK0Iero Bo3XyxXa Ha NOKPOBHOM C/I0€ TEIL10BOi
H30I91MH 060pYROBAHHA H TPY(OIPOBOZOB, COXEPHRAMMUX BEMECTBA
€ TEMIIEPATY PO HIDKE TEMMEPATYPEI OKPYAXAICINET0 BO3XYXA

JaHupif pacdeT CIeZyeT BHUIONHAH 410ABKC UM U3ONMAPYEMBIX IIOBEPXHOCTEH,
PACHIONOKEHHEIX B IIOMEILEHHH,

Pacuernag TeMnmepalypa K OTHOCHYTEARHAS BNAKHOCTE BO3NYXa UPHHHMAWOTCA B
COOTBETCTBHH C 33JIaHACM HA TIPOCKTHPORAHHCE,

6.9 Ilpu pacyere TONUMHH TCIUIOROH HIOIAMM ¢ LENBIO TPEJOTBPAMEHYS
KOHAEHCAIMH BIATH HA BHYTPEHHHX NIOBEPXHOCTSX OOBEKTOB, TPAHCHIOPTHPYIOIAX
rasoobpasHbIE BEIIECTBA, COAEPXALIME BOASHEIE Iaphl HAH BOAARBIE OAPbl M Ia3El, KOTOPbie
[IpM PACTBOPCENH B CKOHASHCHPOBABIIMXCSA ROJIAHBIX IAPAX MOCYT MPHBECTH K 0OPa30BAKMIO
arpeccHBHBEIX TPOAYKTOB, PACUETHYIO TEMIEPATYPY OKpyxalotie#t cpefpl chemayer
MPHHUMATE B COOTBRTCTBHH ¢ 6.3,

610 Hns H30AHpYSMBIX HOBEPXHOCTECH ¢ OTPUUATCHBHBIMH  TEMIEPaTYpaMi,
PAcAONIOKEHHEIX B [OMCIICHHH, TOTMHHA TSMAVU30ASUHOHHOIO CII0f, ONpERCICHHad 1o
yeaoBuam 6.1, 6.2 momkna GbITh mpoBepeHa no 6.8, B peaynhrate mpuHHMaercs Sonpmee
IHAYEHAS TONIUHE! CTIOA.

6.11 TennoM3oNSUMOHHYID KOHCTPYKUHMK C TCNNOH3ONALMOHHEIM CIOEM H3
OJIHOPOIHOTO MaTepHajla, YCTAROBICHHOTO B HECKONBKO CIIOEB, NpH  pacyerax
PaceMaTpHBEIOT Kak OMHOCIOHHYIO,

Pacyer TOMIMHEI TEMJIOH3ONANHONAOIO CNOS KOHCTPYKIHM, COCTORIIEH M3 JBYX H
fonee CIOCB PA3HOPOAHRIX MATEPHANIOB, CIEAYST IIPOBOAUTE HMCXORA M3 TOID, YFO
MEKCAOHRRA TEMIIEpaTypa HE NPEBRIIEET MAKCHMAIBHYIO TEMICPATYpy HPHMEHEHHS
TEIVICH3CNALMOHHOTO MaTepHaNa INOCHCAYIOIMX CioeB. TOMMNUHY KaKIOre  CJIoA
PACCUMTHIBAIOT OTARILHO.

6.12 PacieTHyYIO TOMMWHY TEINIOM30AALHOHHOTO CJIOK B KOHCTPYKIHAX TEINIOBOH
M30JUILMH Ha OCHOBE BONOKHUCTBIX MATEPHAIOB H U3ACNIT {MATOB, NIIHT, XOICTOR) CIEXYeT
OKpYTRSTH 2O 3HaueHUH kpaThbx 10 MM.
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B KOHCTpYKUWSX HA OCHORE MUHEPANOBATHRIX UMIHHHPOB, XECTKHX SUESHCTHIX
MaTepHANIOB, MATEPHAIOB H2 BCICHGHHOIO CHHTCTHYCCKOTO KaydyKa, TOMHOTHRCHA M
IEHOIIACTOR CieZyeT HPHHMMATE O/IDKaiinlylo kK pacyeTHOH TONIEMHY H3gennit mno
HOPMATABHBIM JOKYMCHTAM HA COOTBETCTBYIOLIUE MATEPHANIBI.

Ecmu  pacyeTHad TONMAHA TEMIOM3ONANAOHHOIO CM0d He COBNajaeT ¢
HOMEHKIATYPHOH TONMMHOH BHIOPAHHOTO MaTepHana, CRESAYeT IPHHHMATDH no
AcHcTByIOLIEH HOMERKIATYpe Onuxalinyio Goniee BHICOKYIO TOMIMAHY TEILIOH30IAUHOHHOTO
MarepHana.

Jlonyckaercs NpAAUMATE OMixKaimIyio GoNee HH3KYIO TOMIMHY TEIUIOM3ONANMORHOIO
cHOA B CNyyadX pacueTa Mo TEMIIEpaType Ra MOBEPXHOCTA M2OMALHH H HOPMaM INOTHOCTH
TEIUIOBOIC TIOTOKA, €C/IM pasHMua MEXKIY pacyeTHOH W HOMEHWIATYPROH TONMMHOA He
OpeBhIacT 3 MM.

6.13 MuHHMaNBHYIO TONMHHY TENROH3CITUHOHHOTO C104 CIERYET NPHHUMATS:

Opy H3ONAIMH MIIMHPAMHM W3 BOITOKHHCTBIX MATEPHANOB — PAaBHOH MHUHUManbHOMH
TONMMHE, TPEAYCMATPHBAEMOH TOCYAapCTBEHHBIMH CTAHAADTAMM WM  TEXHHYECKHMH
YCNOBHAMY;

[pH M30MAIMH TKAHAMH, NOSOTHOM CTCIUIOBOTIOKHHCTAIM, LIRYpaMA — 20 MM.

IPH H3OTIATIMH M3AEHAMH U3 BONOKHACTBIX YIUIOTHAOWMXCA MaTepHanoB — 20 MM;

NpH M3ONALMK IKECTKHMM MaTepuanaM#, W3JCNHAMH H3 BCIEHEHHEIX NOMMEPOB —~
PAaBHON MUEMMAITBHOR TONIHHE, IPEAYCMATPUBAEMOH FOCYAAPCTBEHHBIMH CTEHAAPTAMU MITH
TCXAHYECKAMH YCIOBHAMH,

6.14 TlpepencHas TONIIMHA TENOM3ONAUKOHHOTO CNOA B KOHCTPYKIHAX TEMnoBolt
H30IAUKA TPYOOIIPOBOAOB HPHBEEHA B NPWIOKEHUA I

Ecma pacyerHas toauHa Gonbmre, yeM MoOXeT oOOECHEUHTE B COOTBETCTBHHE ¢
npunoxeHueM I BuIGpadHbIll TEMIOM3ONANMOHHLIE MaTepyan, clefyeT PHMEHRTE Gonce
3 PEKTHBHELH TCNOU3OTAUNOHHLIH MATEpPHANL

IpEMeHeHIE KOHCTPYKIIME ¢ SoNbITeH TONMWHON TEMIOM30NNIHOHHOIO C1os TpedyeT
TEXHHYECKOTO 000CHOBAHHA.

6.15 TomuuHy TennoM30MANMOHHOIC CIOK B KOHCTPYKUMSEX TEIUIOBOH usonsauuu
TMpUBapHOW, My(QTOBOH # BecheMHuol (NARUEBOE aPMATYpht CIEAyeT NPHHMMATh PasHOM
TOJIINAE U3ONAUMH TPYGONMpoBoa.

TONIKHY TENMNOHIOAALUHOHHOTO CIHOA B CHEMHBIX TEIIOH3ONAIAOHHEIX KOHCTPYKIMAX
(bTaHIeBRIX coenuHeHME M (BnaHUeBoH apMATYpHl C MONOXKATENBHON K OTPHIATENBHON
TEMIIEpaTypoff TPAHCIIOPTUPYEMEIX BEIECTB ClIeAyer INPUHHMATL PABHOM TOJILUMHE
u3oysLun TpyGonposoaa.

6.16 na nosepxHoctelt ¢ remitepatypoli eeume 300 °C v wmxe muHyc 60 °C me
HOMYCKAETCA NPUMEHEHHE OAHOCAONHLIX KOHCTpYKURH. TIpu MHorocnoiyol koHCTpyKuMK
NOCNEAYIOIHE CNOK FOMKHEL IEPEKPHIBATD LIBBI TPENBLIYIIETC.

6,17 3axa3Hble TOMOURY H 00BEM TETIOA3CISUMORHEX H3Aemu H3 YIIOTHHOWMXCA
MAaTEPHAJIOB CIEAYET ONPENEIIATE N0 PEKOMEHYeMOMY IIPHNONeHMIo [1,

6.18 Tomuusy MeTALIHYCCKHX JIUCTOB, JIEHT, IPUMEHAEMBIX A/ TTOKPOBHOrO ciod, B
3aBHCUMOCTH OT HAPYXKHOr0o JHAMETpa HAH KOHQUrypalUMH  TETIOM3OIAIMOHHOM
KOHCTPYKUHH CEAYET NPpUHUMATD o Tabmune 16.
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TaGnuna 16— Tommaaa MeTALIHYECKHX JIUCTOB I8 NOKPOBHOTO ¢JI0A TEIUIOBOH

HIONANHH
TOﬂlllHHa JIUCTa, MM, IIpA ,IlHaMeT[J'B H3IOJIAUKH, MM
Marepran ¢B.1600
NOXPOBHONO CIIOA 350 u MeHee ¢B. 350 mo 600 | ¢B.600 mo 1600 H FUIOCKHE
MOBEPXHOCTH

JliacTer B RoHmst 713 0,35-0,5 0,5 0,5-0,8 0,5-0,8
HepokaBeolueH cTam
Cranb TOHKOTHUCTOBAX
OLHKOBaHHAA C 0,35-0,8 0,5-0,8 0,5-0,8 1,0
HEHPEPLIBHBIX JIHHHA
JIMCTH! U3 TOHKONNCTOBOM
CTANN, B TOM YHCIIe C 0,35-0,5 0,5-0,8 0,8 1,0
NOJMMEPHBIM NOKPHITHEM
JUSCTE 3 AMOMINTER H 03 0,5-0,8 0.3 1,0
ANFOMMHHEBLIX CILIABOB
Jlestred tes amoueeied 0,25-0,3 0.3-0,8 0,8 1,0
ATIOMMHHEBEIX CIUTABOB

6.19 B kadecTBe MOKPOBHOTO €0 TEIUIOH3O/HIHOHHBIX KOHCTPYKLMI AWaMETpPOM
usoytud Oonee 1600 MM H IUIOCKHX, PaCHONIONEHHEX B MOMEUICHHH ¢ HEarpEeCCHBHBIMH W
cnaboarpecCHBHRIME CPEeflaMH, JIOMYCKAETCA MPUMEHATh METAJIHYECKHE JIUCTH M JIEHTHI
Tonamroi 0,7-0,8 MM, a jut TpyGonposoAos AMaMeTpoM u3onAumy Gonece 600 no 1600 MM —
0,6 MM.

6.20 JIdcTR: H MCHTE! M3 AMIOMMHEA ¥ AJIOMHHMEBEIX CIUIaBoB TomummHoH 0,25-0,3 MM
PEKOMEHIYeTCH TPUMEHATH MO pPHPOBAHHEIMA.

621 Ilrtykarypuslli TOKPOBHEIH CHO¥t  TENTOM3ONMPOBAHHOH  IIOBCPXHOCTH,
PacronoXeHHo# B NMOMELEHHY, JoJokeH OBITh OKJICEH TKAHBIO. TOMNMHY IITYKATYpHOTO
NOKPBLITAA NPY YKNAAKE 110 JKECTKMM HJIM BOJIOKHHCTHIM MATEpHAlaM B 3aBHCHMOCTH OT
JuaMeTpa H30MHPYeMOoro 00BeKTa pekoOMeHAYeTeA IIPHHUMATE TI0 Tabnune 17,

Tabnuma i7

BUI HIOTALHORHOTO TomnuHa IUTYKATYPHOTG HDOKPRITHA, MM
Matepuana Bua monupyemoro o6seKTa
Tpy6onpeBoAB HAPYKHBIM AHAMETPOM, MM
(ocHosaike) Jo 133 Bxa. 159 n6onee oGopynosanie
Kectkue nanenus 10 15 20
BonokHucThIE H3EMUA 15 15-20 20-25

622 Jins TennouwsOMSILIMOHHBIX KOHCTPYKIME, NOABEPralomuxcs Bo3aelcTBHIO
arpeccURREIX Cpell, CleAyeT NpedycMarpuBaTh 3alilUTY METANIAYECKUX MOKpHTHH OT
KOPPO2HU.

Ilpy wncrons30BaHAM B  KayecTBE MOKPOBHOIO CHOS CTANH  TOHKOIHCTOBOM
OLMHKOBAHHOH TONI[HHA UMHKOBOIO NOKDHITMS BBHIOHpacTCA C YUe€TOM  CTCIEHH
ArpeccHUBROrO BO3ACHCTBHA CPeASl M TIpEAIoNaraeMoro cpoka Ciy:xOH MOKPOBHOIO CIOf, HO
He meHee 20 MKM.

Ilpn DprMeHeHHH B KaueCTBE HOKPOBHOIO CIOA NHMCTOB M JIEHT H3 AMOMHHHA H
ATIOMHHHEBHIX CILIABOB H TEINTOH3O/IIUAOHHOTO CI0S B CTATBHON HEOKPAIUCHHOM CeTKe HITH
NpH yCTpoHCTBE Kapkaca CIeAyeT MpeaycMaTpuBaTh YCTAHOBKY IIOA NOKPOBHBIH CNOM
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NPOKAaOK# M3 PYJNOHHOTO MATEpPAANA MM OKPAcKy NOKPOBHOITG CROA M3HYTPH OHTYMHEIM
MAaKOM.

6.23 o NOKpOBHEIA €10 M3 HEMETAIUIMYECKHX MATCPHANOB B MOMEMICHKSIX XPAHCHHS:
U mepepaboTKy MHILEBLIX TPOXYKTOR CIEAYeT NIPSIYCMATPHBATh YCTAHOBKY CETKH CTabLIoH
U3 OPOBOJIOKE JAAMETPOM He MeHee | MM ¢ sueikamu pazmepom He Oonee 12x12 Mm.

6.24 KopcTpykuus TEIiopod u30MAUMH JOMKHA HCKIIOWATh ee AedopManHio H
CTION3aHME  TEINIOM3MMAOMOHHOIO CNOS B [Tpoliecce OKCIUIyaTammd. B cocTame
TETUVIOH3O/ALMOHERIX  KOHCTpYKUMH  ofopynomaHns M 1pybonpomonmos  cieayer
npenycMaTpHBAaTh ONOPHBIC 3NEMEHTBI H pPasTPyXaloluue ycrpolcrsa, obecneunparoimpe
MEXAHHYECKY10 MPOYHOCTD K SKCMTYATAUMOHEYIO HANEKHOCTh KOHCTPYKIIHIA.

Ha peprukanbHbIX yyacTKax TpybonpoBoioe H 060pyI0BAHMS ONOPHBIE KOHCTPYKIHH
CnemyeT [peAyCMaTPUBATE HCPC3 Kaxble 3 — 4 M o BRICOTC.

6.25 B KOHCTPYKUMAX TCMUIOBOH H30MAUHH 0QOPYHOBaHMA W TPYGOMPOBOJOR ¢
OTPHALATENEHEIMY  TEMIIEPATYPAMH BEINSCTB HE CHenyeT MPAMEAATE  MCTAIHYCCKHE
KPenexKHEEe JeTAIH, TNpPOXOASIMHE Yepe3 BCK TOTMHMHY TENJOM3OMALMOHHOIO COA.
Kpenexcinle geran¥ @AM HX HaCcTH CISNYCT NPedycMaTpHBaTh H3 MaTepHanoB ¢
TENUIONPOBORHOCTEIO He Donee 0,23 Bt/ (M-°C).

JepensiHHble  KPETIEKIILIC ACTaid JOMKHEI Obpth 00palboTaHE SHTUNHPEHOM H
GHTHCECTITHYECKHUM COCTABOM.

DIeMeHTE KpENII€HHA, W3roTOBHEHHBIE H3 yI‘J'prOﬂHCTOﬁ CT&NIH, JOJDKHBI HMETH
AHTHKOPPO3HUIHOE IOKPEITUC.

6.26 PasMemieHiue XpeImeXHBIX LeTaneH Ha H30MUPYEMBIX INOBEPXHOCTAX caeayer
npuaHMath B cooTeetcTRiH ¢ FOCT 17314,

6.27 JleTamz, npeaycMaTpHBaeMbIe JUIS KPENNeHUA TEMTOM30MAMMORHOA KOHCTPYKIIHK
Ha TOBEPXHOCTH € OTPHLATJILHBIMK TEMIEPaTYpaMH, JODKHKI HMCTh aHTHKOPPO3HOHHOS
TIOKPEITHE WK H3rOTARIHBATLCS U3 KOPPOZHOHHO-CTOHKHX MaTEpHAIoB.

KpenekHble neranH, CONPHKACAIOMHECH C M3ONHPYEMOH INOBEDXHOCTHIO, CAERYET
NpedyCMATPUBATD!

IS TIOBEPXHOCTEd ¢ TeMmepatypoit oT MEHYc 40 10 400 °C — U3 yrnepoaucTon CTand;

I noBepxHocTel ¢ TeMueparTypod Beune 400 m Huke muuyc 40 °C - H3 Toro e
MaTepHaNa, 9T0 W H3ONHMpyeMan 10BEPXHOCTS.

DneMeHTh! KperneHus TEIIOHIOIUHOHHOTO H TIOKPOBHOTO 19,00):]
TEMIOU301AMIOHHEIX KOHCTPYKLHH 00OpyAOBaHKS ¥ TPyOOIPOBOZIOB, PACHONOKEHHBIX Ha
OTKPHITOM BO3MyXe B palioHaX ¢ PacueTHOH TEMMEPATYpOd OKpYKAIOL{Ere BO3AYXa HIDKC
Munyc 40 °C, CICAyeT IPUMEHATA U3 ACIHPOBAHHON CTANH HITH aNIOMUHHAA,

6.28 KoOHeTpyKims NOKPORHOrO CNOS TEMNORONH W3ONAIMA JIONKHA JOMYCKATh
BO3MOKHOCTE KOMICHCALKH TeMIepaTypHmX Jedopmamii H30MHpyeMore o0neKTa B
TENAOH3ONAUHONHOE KOUCTPYKIUMUH.

TemilepaTypHele BB B 3AIOHTHEIX TOKPBITHAX TOPH3OHTANLNLIX Tpybonpoeonor
crnefyeT NpeAycMaTPUBaTe y KOMIEHCATOPOB, ONOP M NOBOPOICB, @ HA BEPTUKANbHBIX
TpyOOHpPOBOAAX — B MECTAX YCTAHOBKH ONOPHBIX KOHCTPYKUMH,

[lpy uH3onAIAH KECTKHMM (OPMOBAHHEIME HIREAMSIMU CHCOYST HPERyCMATpRBatTh
BCTAaBKH H3 BOJIOKHHCTLIX MATEPUATIOB B MECTaX YCTPONCTBA TEMNEPATYPHLIX LUBOB.

6.29 Beibop Marepuana Jnd MOKPORHOTO CHOSA TENTIOHIONALKOHHBIX KOICTPYKUMH
obopynoBaENs H TpyGODpOBOLOB, PAcTONOKEHHEIX Ha OTKPHITOM BO3AYXC B paioHax ¢
pacyeTHoli TeMmepaTypod oxpyxatomero Bozayxa Munyc 40 °C m Hmke, cnemyer
NPOH3BOANTE ¢ YHETOM TEMACPaTYPHBIX IPEREROB IIPHMEHEHHS MATCpHainoB 110
ICHACTBYIONHM HOPMAaTHBHEIM IOKYMEHTAM.
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6.30. KoncTpyiliua KpelrieHas NOKPOBHOTO CI10A TEMNIOROH H2O0MSIAN 050pYI0BaHHA U
TpyOONpPOBORGE C OTpHUATENbHBIME TEMIEPATYpaMH BEIUECTE JOOMKHA HCKIIOYAThH
BO3MOXKHOCTD MTOBPEKICHES TAPOU3OIALHOHHOLO CIT0A B IPOIECCE IKCITYATALHRH.

6.31 dna oBopynosanus H TPyGOTPOBOIOB ¢ OTPHUATEALHLIMA TEMUEDATYPAMH NpPH
IOpFMEHEHHH apOX30BIMHONHOTO CII0A W3 PYNOHBEIX M&TePHanoB §c3 CINOUIHOH HaKieHKY
cneayeT INpeayCMATDHBATL TEPMETH3AUM:O IIIBOB NAPOH3OMMLHOHEOIO ClO%; TpPH
TEMIIEpaType H3ONMAPYeMOM TOBEpXHOCTH HHXe MAHye 60 °C  caeayer  Takke
TIpeAyCMATPHBATD I'€PMETH3ANMIO IIBOB [TOKPOBHOTO CTOA MEPMETHKAMH WM [LICHOYHBIMK
KICAIUMHMHCA MaTepHanaMA,

6.32 JIna GeckananbHof POKIATKA TPYOOTIPOBOAOB TEMIIOBHIX CeTEH B CYXHX IPyHTaX
BO3MOMKHO IPHMEHEHHC H3OJMALMM M3 WITYSHBRIX (QOPMOBAIHLIX W3ASAHH (CKOPITYIEL,
CErMEeRTHI) U3 NEHOMONHYPETARA W NOMMMepOeTOHA ¢ BOAOHESITPOHHLUASMEIM HOKPOBHEIM
cloeM, TIPY 3TOM TEANMOH3OIALHUOHHEIE U3JENUA CREAYST YKIAUbIBaTh Ha BOJOCTOHKHMX H
TEMTIEPATYPOCTOMKHK MACTHKaX WIH KIEsX.
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Ipunoxenae A
{oGuzaTennoe)

Ilepe-lem. BOPpMATHBRLIX I0KYMCHTOB, HR KOTOPHIC HMEWTCH CCHLIKH B TEKCTE

CIT 60.13330.2012 «CHuII  41-01-2003 Oronrende,  BeHTHIRONA H
KOHAMIHOHHPOBAHHC)H

CIT 124.13330.2012 «CHull 41-02-20{03 Temwiosnie ceTi»

TOCT P 522462004 ITpoxar 1HCTOBOH rOpSMEOMHKOBAHHEIH, TeXHHYECKHE YCNOBUA
[OCT 618-73* Gonpra AMOMUHKEBA AN TEXHAYSCKAX Uejiedt. Texanueckue yeaorns
[OCT 4640-93 Bara MunepanbHad. TexuuueckHe ycnopus

I"OCT 9438-85 Inenxa monusuHHNOyTHPaTbHAs Kicamas. TexHuuecKue yeropus
I'OCT 10296-79 H3on. TexaAgeckHe yCIOBASL

[OCT 1035482 ILnenka nonusrhiesopas. TeXHHIECKHE YCHOBHA

FOCT 10923-93* PyGepoua. TexHuueckue yenosus

FOCT 14918-80* Crans TOHKOAKCTOBAA OIHHKOBAHAAA C HETPEPHBHBIX JIHHME.
Texmuueckne ycroBEs

T'OCT 17314-81 YcrpoiicTBa AN Kpelennsa TEIUIOBOHM H3O/AUMM CTATBHBIX COCYIOB
u annapaTos. KoneTpykums 1 pasmepsl. Texnnyeckue TpeSopanus

FOCT 25100-95 I'pyaTer. Knaccudmxauug
FOCT 25951-83 TaeHka TONHITHAEHORAA TepMOYycagouHad. TeXHHUECKHe YCTIoBHA

I"'OCT 30244-94 Marepnansl ¥ H3ReAHA CTPOMTETbHble. MeToasl McnETagui Ha
BOINOPAEMOCTS (TOPIOYECTS)

T'OCT 30732-2006 Tpybnr H QacoRHME HIACTHA CTATLHEIE ¢ TSIVIOBOH HIONIIMEH H3
HEHONONKYpeTaHa ¢ 3amuTHON obonoukoil. Texnaveckue yCnoBus

TOCT 31309-2005 Marepuansl CTPOHTENBHBIC TCINCUIONALUMOHHAIE HA OCHOBE
MHHEPANLHEX BOJIOKOH. (JOmHAe TeXHHYECKHE YCAOBHS
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IIpuaosenne B
(copaBo4Hoe)

PacueTHble TeXHHYECKHe XapaKTepHCTHRA
TCMVIOHIORAUHOHRABIX MATEPHAJIOB H H3geaHH

Tadénuuga B.1
TemnenposoatocTs
Cpexmas TEMIOH30NTNHOHHOTO
Masepsan, Hazeie nnm:ocn MaTepHalla B KOHCTPYKLMH Ag, | TeMmepatypa I'pynna
’ XOHCTPYK- BT/(M-°C) ans nogepxHocTed ¢ |npumMenenni, °C| ropiovectn
win, Ko/’ Temnepatypoit, °C
i 20 W Bbltle 19 K HIxe
MaTkl MUHEpaIOBATHBIE 90 0,041 + 0,00022 £, | 0,041— |Ot munyc 180 |Heroproune
rnpomunume 0,032 |mo 450 ana
100 0,045 + 0,00021 7, | 0,044— [maroB, Ha
0,035 |Txanu, ceTxe,
125 0,049 + 0,0002 ¢,, | 0,048~ |xoncre H3
0,037 |[cTexnoBo-
JIOKRA,
no 700 — na
Merannuyec-
KOH ceTke
TIANTE! TEIUIOM3ONKLIHOHHbIE 63 0,04 +0,00029 1, | 0,039~ [O7 Muuyc 60 To xe
¥3 MUHEPATEHOH BATEHI 0,03 |no 400
HA CHHTETHYCCKOM 95 0,043 +0,00022 7, | 0,042~
CRA3YIOMIEM 0,031
120 0,044 + 0,00021 ¢, | 0.043- [Or Munyc 180 »
: 0,032 |mo 400
180 0,052 + 0,0002 1, | 0,051
0,038
ITonyuunuHaps! 0 UAHHAPH! 50 0,04 +0,00003 ¢,, | 0,039— [Ot Munyc 180 »
MHHEPANOBATHbIE 0,029 igo 400
30 0,044 + 0,00022 7,, | 0,043-
0,032
100 0,049 + 0,00021 ¢, | 0,048-
0,036
150 0,05+ 0,0002 ¢, | 0,049-
0,035
200 0,053 +0,00019¢, | 0,052~
0,038
Mare! K BaTa U3 80 0,032 + 0,00019 £, | 0,031~ [Ot Munyc 180 »
CynepToHKOro 6a3alsToBoro 0,24  |no 600
BOJIOKHA 6€3 CBA3YIOLLErD
1IHyp TeMNOH3ONALMOHHbH 200 0,056 + 0,00019 4, | 0,055 Ot muayc 180 HI-'1
W3 MUHEPAIEHON BaThI 0,04 |no 600
IInyp acGecToRbIH 160-160 | 0,093+0,00019 ¢, - Or20 no 220 |I'1
MATH K3 CTEKIIAHHOTO 50 0,04 +0,0003 4, | 0.039— |Ormuuyc 60 |Heropwoane
LIITARENSHOTO BOIOKKE Ha 0,029 (no 180
CHHTETHYCCKOM CBA3YIOLIEM 70 0,042 + 0,00028 1, | 0,041
0,03
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Oxonvanue mabnuyer B.1

CH 61.13330.2012

TemnonpoBoAHOCTL
nigf:m Tennoux;uuouuoro
MATePHANA B KOHCTPYKUMH A, | TeMnepatypa Ipymna
MatepHan, rineine 8 B1/(M-°C) ans noeepxHocTed ¢ [mpumenenul, °C|  roprouecT
KOHCTPYX- % °C
i, KV TEMIEPaTYPO
20 v BhlLIE 19 B Huxe
Marthb! NpoLIMBHELE U3 50 0,04 +0,0002 1,, | 0,037- {Or muuyc 60 [Heropioyue
CTEKIAHHON LITANebHOMe 0,03  |uo 300
BOJIOKHA Ha CHHTETHYECKOM
CBA3YIOLIEM
MaTh! 4 BaTA M3 70 0,033 +0,00014 1, [ 0,032~ [OT Mmunyc 180 To we
CYNEPTCHKOrO CTEKNRHHOMO 0,024 [no 400
BOJIOKHA §€3 CBAIYIOLICro
Tennouzonaumonnsie 130 0,05 +0,0002 1, 0,05- |Ot muHyc 150 »
W3USTUA M3 NEHOCTEKIIA 0,038 |mo 350
ApmonenobeToH 200-300 | 0,055+ 0,0002 1, 0,055 ]OT MuHyc 60 »
no 300
TlecOK NepIHTOBbII, 110 0,052+ 0,00012 ¢, | 0,051— |O1 MuByc 180 »
BCTlYYEHHBIH, Menkni 0,038 (a0 875
150 0,055+ 0,00012¢, | 0,054
0,04
225 0,058 + 0,00012 7, | 0,057-
0,042
Terinou30naUHOHHbIS 30 0,033 +0,00018 ¢, | 0,032— [O7 manyc 180 [3-T4
W3Aeans U3 0,024 mo 70
NENONONMCTAPONA 50 0,036 +0,00018 1, | 0,035~
0,026
100 0,041 +0,00018 ¢, [0,04-0,03
Tennou30NLUHONHEIE 40 0,030 + 0,00015 7,, | 0,029— |Or munyc 180 |[2-T4
H3ASMHA U3 0,024 |po 130
AEHONOMYPETaHa 50 0,032 +0,00015 ¢, ] 0,031-
0,025
70 0,037 +0,00015 ¢, | 0,036
0,027
TeuonomiMepmuHepan 200-250 | 0,047 +0,0002+4, | 0,047 JO’I‘ munryc 60 I’
no 150
Tennon3onaAcHEbIC 60-80 0,034+ 0,0002¢, | 0,033 |Ormunyc60 {I'1-I3
K3ASANA M3 BCIICHCHHORO no 125
Kayvyka
Tennou3onAuMOHHbIE 50 0,035+ 0,000181, f 0,033 (OrMuEYc70 |[3-T4
U3AETNA M3 no 70
TIEHONOAMITHIICHA

NNpuMmeyanus

1 Cpeanss TeMaeparypa TEILICHIONALMOHHOTO Cog, °C:
tw = (f, + 40)/2 — Ba OTKPLITOM BO3AYXE B NETHEe BPEMA, B NOMEIICHHH, B KAHANAX, TOHHEMAX,
TEXHEYMECKHX HOANOAbAX, HA YEPAAKAX K B loABANAX 3AAHMH;
Im = /2 — Ha OTKPHITOM BO3AyXe, BOZAYXE 8 3MMHEE BPEMA, L€ /, — TEMUEpaTypa Cpelbl BHYTPH
u30nHpyeMoro obopyosarus (TpybonpoBona).
2 bonbluee 3HAYCHHE PACYETHOMN TSILIOMPOBOAHOCTH TEIUIOH3ONIUHOHHOTO MaTePHAaNa B KOHCTPYKIMH
st TIoBepXHOCTeH ¢ TeMneparypoit 19 °C H HHXE OTHOCHTCA K TEMNEPATYpe H30IHpyeMoit IOBEPXHOCTH OT
MuHyc 60 no 19 °C, MeHbDIee — X TeMreparype MUHYc 61 °C u srxe.
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MNpunoxenne B
(pexomMennyemoe)

MeToast pacuera TeN/IOBOH H3I0RANAM DGOPYJ.IOBQI"ISI 4] prﬁOHPOBOIIOB

B.1 PacueTnbie hopMyJibl CTALHOHAPHOMH TeILAONEpeIATH
B TEILTOH30JIAIHOHHEIX KOHCTPYKIMAX

ITorepxAOCTHAA NNOTHOCTh TEIUIOBOrO IMOTOKA 4Yepe3 INIOCKHE ITOBEPXHOCTH
paccYMTHIBacTCS MO opMynam:
OJHOCIIONHAR NIOCKAs CTEHKA
tl -’-’N

= : B.1
ERIR +R_4R, @D

MHOrocno¥Has MIOCKas CTEHKa U3 # CIIOEH

{ -1
qF = 2 : . (B'z)
R, +R +Y R +R
=]

JinueHHas OAOTHOCTE TENNOBOIO MOTOKA 4Yepe: IUIAHJAPHYECKHE IIOBEPXHOCTH
paccuMThIBaeTes o GopMynaM:
ONHOCHOHRAY IIMIHHAPHISCKas CTEHKA

£, ~t

- B 'n ; B.3
D RR IR ®
MECTOCIoHHasA DIWIKHAPHYCCKASL CTEHKA K3 7 CIIOCB
L -1
q,= bu ; (B.4)

” »
RL+RL+D R+ R
1=t

rA€ ¢ — NOBEPXHOCTHAN IUIOTHOCTE TERIOBOTO MOTOKA Hepe3 IIIOCKYIO TEeNNOH30NAIHOHKYI0
KoHCTpyKIo, B/’
{y — TEMIIepaTypa Cpefik! BHYTPH H3onupyeMoro ofsexra, °C;
f. — TEMIIEpaTypa OKpyXKarolleii cpeasl, °C;
Ry ~ CONPOTHBIICHHE TEIUIOOTHAYE HA BHYTPEHHCH MOBEPXHOCTH CTCHKHA W3IOIHPYEMOTO
00BeKTR, M2-°C/BT;
Ry — TO %e, Ha HapyKHOH NOBEPXHOCTH TENIOM3ONAIGEM, M2-°C;‘BT;
Ry — TEPMIYECKOE CONPOTHBICHHE CTERKH H3oNupyemoro ofbekTa, M2°C/Br;
R — TO e, INIOCKOTG CIIOA H3ONALKH, M2~°C,-’BT;

n
Z R,- — NONIHOE TEPMUYECKOE CONPOTURACHHE n-CNOUHOH WIoCKO# H30NAIHH,
=l

R; — TepMHYECKOE CONPOTHRIICHHE I-I'C CIT0%, M%°C/Br;
¢; — NMHEHHAA TUIOTHOCTA TEIIOBOIO NHOTOKA Yepe3 MNEHAPHYIECKYIO
TEIUIOH3OIATMORNYIO KOHCTPYKIHIO, BT/M;
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R - mmpeitsoe TepMHueckoe CONPOTHBICHHE TETLIOOTZAME BHYTPEHHEH CTEHKA
H30MHpyemoro obeexTa, M-°C/BT;

R,f — TO ¥e, HapyXHoH H3oninuH, M-°C/BT;

R).— nmmefiHoe TepMEYECKOE CONPOTHBIECHAS LIATMHAPAYECKON CTEHKR H30MMPYEMOTO
obsekta, M °C/Br;

R%:— T0 Xe, WHATHHAPHIECKOTO CAos w30y, M-°C/BT;

n
D R/ - nomHoe NHAEHHOE TEPMUYECKOE CONPOTHBICHHE n-CAOMHONW INUTHHAPHIECKOM

1=l
H3ONATIAN;
R’ - ImneiiHoe TEPMAYECKOE COMPOTHRICHHUE i-10 clos, M-°C/BT.
B ypasremmsx (B.1){(B.4} comporusieEMa TerioorRade M TEPMHYECKHE
CONPOTHBACHHA CTEHOK ONPENSNSIOTCH Ito opMymam:

| 1 3 ) 3,
Ry=—3 R,=—; R,=—m; R, ="2; R =2 B.S
™ an« R" an R", au; “ ac'r i ( )
l 1 1 ar
R = oo Ry = o Ry = 274, . dﬂ“; ®-6)
¢T i
Ri=—tome, gra Lo (B.7)

T 2A, dS ' 2, d

TA€ Claw. Cx — KOODOHUMEHTHI TENNOOTAAYM  BHYTpeHHelf TIOBEPXHOCTH  CTEHKA
H30JIMPYEMOTO 00BEKTA U HapYXHOH MOBEPXHOCTH H3OMALMH, BT/(M2'°C);
ders Ay As — KO2hGuDHEnTS TEILIONPOBOAHOCTH COOTBETCTBCHHO MATEpHANAa CTEHKH
U30AHPYEMOTro OOBEKT2 ONHOCTHOMHON H30JAUMM, MK3OAAUMH I-TO Clod
n-cnoiuolt uaonanun, Br/(m:-°C);
Bcr, Om, 8; — TOMLMHE COOTBETCTBEHHO CTEHKH M30AMPYEMOro 00bEKTa, OAHOCROMHOM
Y30JALAM i-TC CJI0A A-CHORHOK H30MRINH, M;
dS . d7 — BHYTpCHHHI B HADYKHBIA AHAMETPHI CTEHKH H30JMPYEMOro 00BEKTE, M;

[T
d’ — HapyKHDIt AHAMETp H3OIALHHU, M;
d,, d,,~ HAPYXHBIA H BHYTPEHHU} AUAMETPEL i-TO CIIOs 11-CITIORHON H30NAMHEY, M.
Pacnpefencure TeMmmepaTyp B MHOCOCHONHOM H3OMAIMHM  PAcCUMTHLIBACTCH 0O
dopMymam:
TEMIICPATYpHEl Ha BHYTPEHHeH KM HADYXHOW [OBEPXHOCTEX CTEHKH HM30MMPYEMOro
ofBeKTa IWIOCKOHR GOPMEL

=t —q:R =ty —qp Ry (B.8)

. 40T
382 "H

TeMnepatypa !{ Ha HapyXHOM NOBEPXHOCTH HEPBOTO C/I0Of H3ONAIMH, HA TPaHMLE
IEPBOTO ¥ BTOPOTO CIIOEB

B =6 —qek; (B.9)
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U Janee, HayKkHag ¢oO BTOPOro ¢/I0s, Ha rpaHHNaX (i-1)-ro u j-ro cioes

(r b ~ggR; (B.10)

TEMIIEPATYP4 HA HAPY)XHOH IMOBEPXHOCTH {-CIIOA 7-CAOHHOMK CTEHKA:

4=t +qpR,. (B.11)

PacupenencHue TeMnepaTyp B LWIHHAPHYECKHX MHOTOCNONHEEIX H3OMAUHOHHKIK
KOHCTPYKIHSX PACCYNTHIBAETCS 1O HOpMyNaM:

o S = QR 1 =tn —q, RS (B.12)
§ =0 -, R (B.13)
1=t ~q,R: B.14)
"=t -q,RL (B.15)

3HauCHNA NOBEPXHOCTHOH H NUHSHHOH IUIOTHOCTH TEIUIOBRIX NOTOKOB, BXOZALIHX B
dopmynsr (B.8} (B.15), onpenensmored no (B.1){B.4), a TepMuueckie CONPOTHRICHHA — NO
(B.5YB.7).

Ilpu pacyere MHOrOCHOHHBLIX KOHCTPYKUui mo ¢opmynaM (B.2), (B.4) HeobxomuMo
3RATE KOPOHIHERTH TEIONPOBOAHOCTH H3OSKHOHHBIX C10eB. TIOCKOILKY OHH 3aBHCAT OT
TeMIIepatTyphl JOJDKHE! OBITE H3BCCTHHI CPEAHHE TEMIEpATyps! KAXJIOro Cnog, g
ONpeAcneHHus KOTOPHX HEOOXOMMMO 3HATh TeMHePaTYphl HAa rpammilax croeb. Jina mx
pacueTa HCROIB3YETCA METOA NOCACAOBATtIbHBIX [PUOAHKEHHN, NpeRyCMATPUBAOLIMI
TIPOBEIeHHE HECKOILKHX PACIETHRIX ONepaltuif.

Ha neproM sTame ANA BeeX CNOCR CPEAMss TEMNEPATYpa H3OMAUMH  IIPHHUMAETCH
paBHOH DOLyCyMMe TeMIOEpATYp BHYTPCHHEH M HAPYXKHOH Cpensl, IpH 3TOH TeMmepatype
OINPENSNAETCH TENIONPOBOAHOCTD BCEX TEIUTOH3ONSIEHOHHBIX caocB. 3arem, no (2), (4)
OIPEREIAOT 3HaveHus gr HAH g ¥ no (B.8) — (B.11) mma mmockoit u no (B.12)~B.15)
WATHHAPHYSCKOH CTEHOK DPAacCYATHIBAIOT TEMIICPATYDHl Ha [pPaHWIAX CNOEB W CpefHHE
TeMIEPaTypPbl KaXAO0T0 CIOL.

Ha sropoM 2ranme no naitfeHsbM Ha NEpBOM 2Tale CPeNHMM TEMIICpaTypaM CIOCB
BHOBB ONPEACNAIOT TCIUICNPOBONHOCTH BCCX CROEB, 3aTeéM HaXOJAT UIOTHOCTH TIOTOKOB
TENVa ¥ CHOBA PACCYMTBIBAIOT INOCJIOMHBIC TEMIEPATYPH], W Tak aagee OO0 TpeOyeMoh
To4lOCTH pacyera. Hanpumep, o Tex nop, noka moc/oiHLe TeMIepaTypsl ua k-M i (4~1)-M
ware OyAyT oTaHYaThed He Gonee uem Ha 5 %. B mpakTHueckwXx pacuetax [ls TOH e
HeoBX0MMO NpoBeacHNe He Oonee 3—4 pacueTHEIX omeparuii.

B.2 Pacuer Ten1oBoli t30JSMHEE 060pyA0BAHAS B TPYOONPOBOIOE

B npaxTHyecKHX pacueTax TCMUIOBOH M3ONMAUMM NPHHUMASTCA PAX JONyiIeHui,
MO3BROJIAIOILMX HCIIONMB30BATE YIPOINICHHEIE PACUETHEIE GOPMYJILL.

ConpoTHBIEHHE TEIUIOOTAa4e OT BHYTpeHHEH Cpelib{ K BHYTpEHHEl IIOBEpXHOCTH
CTEHKH H30JIHPYeMOTo 06BexTa A JIIKHX i ra3c00pasibx cpel ABIAETCH TpeHefpekAMo
MaTbM B CPAaBHEHUWH C TEPMHMYECKHMM CONPOTHBICHHEM TEILIOM3ONALMORHOIO ClIO2 U B
HPaKTHIECKHX PACIESTaX MOXKET HE YUHTHIBATLLA.
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TennonpoBomHOCTs CTCHOK H3oMupyeMoro ofopyaoanna u  rpyBomposonos,
M3FOTOBNCHHBIX H3 META/UTA, B JESCATKH pa3 MPEBBUIAET TEMNOTIPOBOAHOCTL H3ONAUMM,
NIO3TOMY TEPMHYECKAM CONPOTHRIEHMEM CTEHKN TaKkKe MOXHO npeHeOpeysh Ge3 sameTHOrD
CHICKEHMA TOYHOCTH PacHeTa.

C yueroM yKa3aHHBIX JONYHICEMH B TNpPaKTHYCCKHX DACcHeTax IS ONpEReNcHHs
TEIIOBOTO HOTOKA Yepe3 HM3CJMPOBAHHBIE CTEHKM TpybGompoponos u  ofopynosanis
MCIIONb3YI0TCA Creaytolme hopMynbL:

JJI, IUIOCKMX TIOBEPXHOCTEH H IMITHHAPHUECKHX AHaMeTpoM Gonee 2 M

A mb)K (B.16)
DR +R,
=1

F

AnS TpyGONPOBOMIOB AHAMETPOM MEHEE 2 M
-tk

_ i L (B.17)
R'+R!

i

rae K —~ ko3b(HIUACHT AOMOTHMTENBbHBIX INOTEPh, YMMTHIBAIOUIMNA TERIONOTEPH ueEpe3
TEMAONPOBOGHBIE  BKFOYEHHS B TENNCH3ONFUAOHHBIX  KOHCYPYKUMAX,
00YCIIOBNEAHBIX HATMYHEM B HIX KPeNIeXKHBIX JeTaled i onop (taGnuua B.1).

TaGnuua B.l - 3navennsa xo3dhdHnseTa Jo0n01HHTETBHbBIX NIOTEPD
ang TpyJONpoRoAOB
Tun usonupyemoro oGhexta Koadpunment X
Tpybonpoeoan na OTKPHITOM BO3IYXE, B HENPOXOAHBIX KaHANax, TOHHENAX
M IOMELEHNAX:
a) CTANBHbIE HA NOABIKHLIX OROPAX, YCAOBHBIM IIPOXOAOM, MM;

no 150 1,2

150 1 6onee 1,15

©) cTanbHble HA IOABECHBIX ONOPaX 1,05

B) HEMETARMUYECKHE Ha NOARICKHBX H MOIBECHLIX ONOPaX 1,7
Tpybonpoaoae! BeckananbHO RPOKAAIAKH 1,15

TepMuyeckoe CONPOTHBICHHE CNOEB TEINOBOH H3OMALMK W CONPOTHBICHHE BHEIUHEH
tewiootRave B (B.16), (B.17) ompenenterca mo dopmynam (B.5), (B.6), B xoropbrx
TennolpoOBOAHOCT: M3ONSLHH NPHHMMaeTCd NO NpurnoxeHuio B, a xoadumuent
Ten00TAA4M HA HOBEPXHOCTH H30ASUKH — Mo Tabnuue B.2.

Ta6nuna B.2 - 3navenna koopdunuenta Tensoorgaun o, Br/(m*-°C)

B 3apEITOM NOMCIIEHAN Ha oTKpHITOM BO3AYXE Mpit
Hs0aMpoBatKmIl oG bexT TNoxpwTHA ¢ BH3KHM | [IOXPEITHA ¢ BRICOKHM cKOpocTH BeTpa®, Mic
koapunuesToM ko buunenTom
woryuenns’ HUTYdeHHS 5 10 15
Fopi3oHTanbHbIE 7 10 20 26 35
TpyGonposoas!
BepraKanbHEIE TPYOONPOBOAL, 8 12 26 35 52
obopynoBaHne, IIOCKAS CTEHKA

35



CH 61.13330.2012

Oxonvariue mabnuyst B.2

Ha oTRpBITOM BO3AYXE IIPY

B 3aKkpHITOM IOMEINERHH P  Mic

Hsonupopannui o6vexT Hoxpuitna ¢ Himxkum | [ToKpaITHA ¢ BEICOKHM
Koo pHLHeHTOM ko3dhHuncHTOM 5 10 15
HITyaeHus WIYSEHUA

UK HHM OTHOCATCS MOKPLITHA U3 OUMWHKOBAHHOM CTATH, JTHCTOB AMOMMHUERBIX CILIABOB # ANIOMHUHHA C
OKCHAHOW ITeHKOM.
2 K HHM OTHOCHTCS WITYKATYPKH, aCOECTOUEMEHTHBIE TIOKPBITHA, CTEKNOIUTACTHKH, PANIHHHEIE OKPACKH
(KpOMe KpackH ¢ AMIOMHRHCROH Myapok).
Tlpy oTCYTCTBHM CBEACHHH O CKOPOCTH BETPA MPHHHMAIOT 3HAUEHHs, COOTBCTCTBYIOIHE CKOPOCTH

10 m/c.

[Ipu pacuyere TeroBOH M3OUHUUH O0OBEKTOB, pAaclONOXEHHRIX IOJ 3EMIIEH,
YUHTHIBACTCA HX TEIUIOBOE B3aBMOJEHCTBHE ¢ MACCHBOM OKPYKAIOMIEro rPYHTA.

ITROTHOCTE TEMAOBOIO MOTOKA YePe3 TEMNOH3ONMIHOHHbIE KOBCTPYKIMH, IrPaHHYalie
¢ rpyHToM, onpemenserca mno dopMynaM (B.1)-(B4), B KOTOPEIX TepMMdecKue
COMpOTHBICHHA BHEmmEe# TemmooTdaye R, u RY  3aMemEmoTcs  TepMHYECKUM
CONPOTHBICHHEM IPYHTA.

B ofieM cnayvae TepMHYSCKOE CONPOTHBICHHE TPYHTA 3aBHCHYT OT KOHQHIrypalHH M
Pacmo/IoKeHHs H3OMHPYyeMOro o0BeKTa B MacCHBE TIpYHTa, €r0 TEMIEpaTyphl H
TCIIOIIPOBOAHOCTH, YTO RMAHACT HA PACNpPCACHICHHE TEMNCpATYp H TEMIOBHX MOTOKOR B
TEIVION3ONAUHOHHOM ClIoe,

B  MHKEHEpHBIX pacyeTax [NPHHHMAeTcd JONYyIIEHAe o0  OIHOMEPHOCTH
TEMIECPATYPHOrO TIOM B TEMNIOMIONALMOHHOM CO€, 9TO IIO3BOIAET ¢ JOCTATOUROH M
NPaKTHKH TOYHOCTBIO HCIONB30BaTh  ¢opmynsl (B.5)«(B.7) ana pacuera TepMmuecKoro
CONPOTHBIICHHS IMOCKHX H IWIMHAPHYECKHX TEIJIOM3ONMIMOHHBIX  KOHCTPYKLHH
MOARCMHEBIX 00BLEKTOR.

B.2.1 Pacuem monujunsi menio6oil U30/84uL noe HOPMUPOEARNOL
RAOMROCHH MEen08020 HOMOKA

PacueT TOMUMHBI TEIUIOBOW H3OJIAUMH TIO0 HO'pMHpOBaHHOﬁ TUIOTHOCTH TEIUIOBOTO

MOTOKA — ¢, ¢; AL ORHOCTOMHBIX KOHCTPYKUKH BEITIONHACTCS IO CAEAYIOMHM GopMynaM.

JAnd npockHX ® UMIMHAPHYECKUX NOBEPXHOCTEH ¢ JuaMerpoM 2 M #4 Gonee
HCNoNb3yercs hopMya

K, -t}
5, =km[—ﬁ————R,; (B.18)
9r

Ta6nuua B.3 - Opuentuposounsie suavenus R, M-°C/Bt
y " BHyTpu noMemieHut

OB T noBepXHOCTEH C ManblM | JLIK TIOBEPXHOCTEH ¢ BRICOKHM Ha OTXPEITOM BO3AyXe
m“é:p K03 PALIHEBTOM M3y leHHs K03 OHLIMERTOM HIMTYIeAHs

TPL{M ’ H TEMITCPATYP® TCIUIOHOCKTENS, °C

100 300 500 100 300 500 100 300 500
32 0,50 0,35 0,30 0,33 0,22 0,17 0,12 0,09 0,07
40 0,45 0,30 0,25 0,29 0,20 0,15 0,10 0,07 0,05
50 0,40 0,25 0,20 0,25 0,17 0,13 0,09 0,06 0,04
100 0,25 0,19 0,15 0,15 0,11 0,10 0,07 0,05 0,04
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Oronvanve mabauyor B.3

BHyTp# noMemmenni
Jina noBepxHocTed ¢ ManwiM | JIna noBEPXHOCTEN ¢ BRICOKIM Ha oTkpeIToM BO3AYXE

Y cnoRHRIR

HaM
nrp yﬁ‘:p K0P OHIHEHTOM H3NnYHeHHs k03 QHIUKHERTOM HATYYeHUS
MM ’ NpH TEMOEPATYPE TEMIOHOCHTENS, °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 0,01t
900 0,044 0,041 0,038 0,031 0,028 0,026 0,012 0,011 0.010
1600 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
Nlpumevanus
1 /ins npoMexXyTOUHBIX 3Ha4YeHKH! AMAMETPOB H TCMNEpaTyphl ReAHYMHA R: onpeaenaerea
HWHTEPNOIAUMEHR.
2 Ina reMmnepatyps TeroHocutens ke 100 °C npunHMaoTca naHHbe, cooTBETCTRYIoWHE 100 °C.

Jns  ONHOCTORHBIX UMIHHAPHYECKMX ITIOBEPXHOCTeHl IuaMeTpOM MeHee 2 M
Mcions3yeTca popMyna

InB = 27:1,3[-5{("—:'"2-1&:]. (B.19)

[

KoadduiMeHT RONOMHUTEREHEIX TEINOBBIX noTeph K Yepes onopsl TpyGonpoBoaoR B
pacueTe TOJMIMHEI TEINIOBOH H3ONAUMHA 10 HOPMAaTHBHOH IVIOTHOCTH TEILIOBOIO NOTOKa
npuHEMaeTcs pasHeM 1.

ITpu pacuere no popmyne (B.19) upesapureIsHo OnpefensiOT BENHYHHY InB,

d; +25
—“-dm-—"‘. MpuGTHKEHRBE 3Ha4eHHs R mpuHEMAaloTcs no Tabnune B.3.
H

3aTteM HAXOSAT BEAMYHHY B H OmnpesefioT TpedyeMylo TOMUIHHY H30JLILHH IO
dopmyne

roe B=

_do(B-1)

b
“ 2

(B.20)

Jnst ABYXCHOMHEIK TENHOHIONAUMOHARX KOHCTPYKUANH pacHeT TOMLMHE! CIOEB TO
HOPMUPOBaHHOH  IJIOTHOCTM  TEHIOBOrO IIOTOKA NPOM3IBOJHTICE B cleAyromei
MOC/ICA0BATERBHOCTH.

B cnyuae, xoria MakcHMambHas TeMIepaTypa NpHMEHEHMT OXHOTO H3 BHIOpaHHbBIX
TEMAOHU3ONAMMOHHBIX MATEPHANOB HHXE TEMIEPATYphl CTEHKH H30JHpYeMoro ofkexra B
ABYXCAONHBIX TEIUIOM3OMAMHOHHAIX KOHCTPYKLHAX B KAYECTBE TUEPBOTO CA0d Ha
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H30/HPYEMYIO TOBEPXHOCTH YCTAHABIMBACTCS MartepHan ¢ 6onee BBHICOKOH ROMYyCTHMOM
TEMIEPATYPOit IPUMEHEHHS.

Tonupea nepeore clIOA ONPEJCIACTCA M3 YCHOBHA, YTOOBI TEMIEPATYpa MEXIy
OGOAMH CIIOAMH !y, ¢ HE HPEBRINANIA MAKCHMANTBHOM TEMOEPATYPS! NPHMEHEHHS OCHOBHOTO
H3OJIALEOHHOTO MaTepHara.

Jins mnockol CTEHKH ¥ UATHHAPHYECKHX OOLEKTOR C juameTpoM 2 M M Goliee ans
pacdeTa TOMAHEI HEPBOTO CIIOK NpUMEHAETCH HopMyIIa

8,, = {(’ :' 2)] (B.21)
q

F

Jss BTOporo cios mpuMeHsercs opmyna { B.18), B KoTOpylo BMECTO 3HAEUCHUA 7
DOJICTABIIETC {) 2.

[pr pacueTe NMMTHEHAPHYECKUX OOBEKTOB ¢ NHAMETPOM MeEHee 2 M — aBAOrMYHO
ORHOCNONHON KOHCTPYKLMH 10 YPaBHERHIO

f -
InB =2n4,, [( ”)] (B.22)
q:
a7 +285,
B KOTOpOM B, :-—“?ri, ONIpENENMOT BeAMUMHY InBy, 3arem Haxozar By H TOMIIMRY
NepBOro ¢JI0A, M:
5. = a,/ (8-l
2

Tomuua BTOPOTO cnod onpepensercd ¢ momompo $opmynsl (B.19), B xoTopoii
BMECTO 3HAYCHHA {; MOACTABIICTCA 3HAYCHHUE I 2, @ BMECTO B~ Bz
d,,+28,,
y .

m3l

B, =

Onpenenns InB, RaxozsT B,, a 3aTeM TOMLMHY H30NALMM BTOPOTO CIIOA, M:

S = fi_nﬂ_(gz_';].l (B.23)

Pacuer TpefyeMmoii TONMHBEI TEIUIOBOA H30NZUMH [O HOPMATHBHON IUJIOTHOCTH
TEIJIOBOTO NOTOKA MOMET OBITh BRIMOMHEH METOMAOM IOCASHOBATENBLHBIX NPHOMKeHHIT,
[locnenoBaTeNeHOCTE pacyeTa JUIA  OZHOCNOMHON IMIMHAPAYECKOW KOHCTPYKUMH
cenyioLas.

3anaBagch HAYANGHEIM 3HAUCHAEM TONMMHBI HIOJSIHH Jg, M, OMNpefAenieMoit
TpefyeMoil TOYHOCTEIO pacyeTa, Hanpumep, 0,001 M, ¢ HOMOIIBIO MOCIEAOBATENHHBIX MAroB
1,2,3,4, ..., i nng Tonmye! w3omsmu: 8; = dgl; 8 = 8¢2; &3 = 83, ..., &; = 8¢f MpoU3BOIST
BHIYMCIICHHE NHHEHHON NMIOTHOCTY TEIIOBEIX [TIOTOKOB qi; ql;...; ¢, TIO YPaBHEHHIO
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qi - =, 'tl,z)
S S WY LT
o, (o +28,) 24, a

(B.24)

Ha kaxIoM 1are BhIYACTenul § MPOY3BOAMTCS CPABHERHE ¢) C 33A3HHBIM 3HAUCHUEM
HOPMATHBHOI'O YAEIBHOIO IOTOKA ¢, . IIpK BRUTOAHEHHH YCROBHA

g,-9; <0 (B.25)

BHMHCJICHHA 34KaHYMBAIOTCH, a HaliaeHHasd BCIHYMHA O = 8gf ABNAETCS HCKOMOI,
obecneyuBaroleli 3aJaHHYI0 BENWYHHY TEIUIOBBIX IIOTEPE.

PacyeTHBle napaMeTphi [IpH ONPEACTCHHN TOMIHHE! M30JALHH MO HOPMEpYeMoi
IUVIOTHOCTH TEINIOBOTO IIOTOKA ChemyeT npuemmats nmo 6.1.1-6.1.6 mactosuiero cpoza
NpaBHIL.

B.2.2 Pacyem monuunst u30a84ul 1o 300AHHOMY CHUNCEHIIO (NOSLIMIERII0)
MeMnepamypst Belecmea, MpanCROPIUPYEMOZ0 mpybonposodanu
L _ pl I
Tpebyemoe TMONHOE TEpMMYECKOC CONPOTHBICHAE W3onaumuMm R =R+ R,
TpyGonposona mmuuol [, M, AMA OGeCHEYEHHs 3aaHHOr0 CHHXKEHWS TEMICPaTyph!
TPAHCTIOPTAPYEMOTG TI0 HeMy BEIECTBa OT HAMANLHOH f, A0 KOHEUHOH f, mpu pacxone
Beniectra G, Kr/4, TermnoeMkocTsio C, kx/(xr°C) onpefiensiercs U3 BEIPAXKESHRIT:

mpe atus g pr o 30K (B26)
rn - r|| GC ln {_'_i
‘;’_ n
. 3,6Kz(’- ’2’“ -:,)
mpy %<2 Rl-——~ 2 /7 B.27
P AT ®.27)

Il {, — pacueTHas TeMIepaTypa okpyxarowe# cpennt, °C.
JIna onpenencuus TpeOyeMol TONILMBEH H30MALMU Oy, M, O HAWAEHHBIM 3HAYCHHSAM
R n R} wmcnonsayercs Gopmyia

B, =2mh (R, - R)). (B.28)
[TpunrMas TipubMKeHEsle 3Hayenns R, no tabnuie B.3 u onpexends mo dopmyne
(B.28) InB, naxopat BennunHy B w 3ateM o dopmyie (B.20) TommuHy H301AHE

_ d:r(Bl,z "1)

S =
w3l 2 2

PacueTHele napaMeTpsl IpY ONPEAEACHAH TONUIMKEI TEIVIOBOK M30MAUNH N0 3aNaHHOH
BE/UYHHE CHIKCHMA  (NOBBILICHHA) TEMIEPATYpb! TPAHCHOPTHPYEMOTO  BELUECTBA
NPUHAMAIOTCSA N0 6.4 HACTORAErO CBOAA MPABHIL.
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B.2.3 Pacuem monwugusivt menio8oi u30na4uu 1O 3a0QHHOE meMnepamype
HAPYHCHOU ROSEPXHOCIN

OnpeaerneHne TOMIOMHBl M3ONALMH NO 3aNaHHOR TeMIeparype ee HapyxHOH
IIOBEPXHOCTH {; [POH3BOAMTCK B TOM CJIyYae, KOTZAd H3O/AINHMA HYXKHa KaK CpCACTBO,
IpeAcXpaRArolee 00CHYXABAIOIIAN IepCOHAN OT 0XKOTOB.

PacHeT TONOIMHEBI T€NNOBOM H3ONANUA BEITOMHAETCS IO GOpPMYAaM:

Z14 TUIOCKUX TETIOU30IHOHHBIX KOHCTPYK@iM

Al 1)

- (B.29)
Gy (Ia u)
IUTA OUPHPH YeCKuX
d"+28 Lt —1
InB=In—t— =2x) e S 1Y B.30
a; =t -1, 839

T7ie, OPHEHTHPOBOTHOE 3HaYeHNe R nmpuHHMaeTcs no Tabmmne B.3.

_4.(B-1)
H3 2 *
Paccmotpenssiit MeTon sBsercs NpHOAMXKeHHBIM. Bollee TOYHBIE pPe3yNbTATEI MOTYT

ObITE NMOITYYEHBI METOAOM ITOCHEAOBATEIIbHBIX leHﬁJIHJKCHHﬁ.
Pacuer BrImonngeTcs M0 hopmyne

a7 +28,i

In% 220 g (d 428,

L=t = i d:r u"( o 0’)
t=t,) 2,

X (B.31)

320aBadCh HAYAIBHEIM 3HAYECHHEM TOIIMHEL M30/BIUMH Oy, M, OnmpencaICMbIM

Tpeﬁyemoﬁ TOYHOCTBIO pacdera, Hampumep, 0,001 M, nocnegoBareIbHBIMU waramMu 1, 2, 3,

v | A TONIOMH meonanEd: 8; = Sol; 8 = §02; 85 = §y3, ..., & = &y mpomzsomres
BBIYHC/ICHUE BEIHUHH:

i - £, -1 t -1 1, -
E_ 0|20 .2 ). 0 ypapaenuio (B.31
[rﬂ_lk 1 (tn_tu }1 [‘n_rﬂ}3 (l _! ]n ( )

o . £~
Ha xaxpom mare ssramciesuit i IIPOU3BOJUTCA CPAaBHCHHUC [' ") C 33aJ8HHBIM
L

o tl’

t
3HAYEHHEM [‘ “J . Tlpet BEITOMHEHUM YCIOBHA
!
14

t,—Z, _ i -,
(f" =1, ]; [ln '_tn Jp =0 (BBZ}

n "
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BEMMECICHAS 3aKAHTMBAIOTCS, @ HaiAeHHAT BeIHIyHA §; = 8pi IBNACICI C TOMHOCTHIO ;0 1 MM
3az1aHHoM, ofecneyuBaiomeR TpebyeMyIo TEMIIEPaTypY NOBEPXHOCTH U30NSUUHA.

PacueTHpie NapaMerpel NpH pacyeTe TONIMHBI TEIUIOBOM W30NAUMH N0 38HaHHOH
TEMIEPaType HOBEPXHOCTH NIPUHHMAOTCH 118 6.7,

B.2.4 Pacuem monujutb H30XRYKY, NPEOOMBPAIKAIOUICT KOHOEHCAUWIO nazit
u3 8030yXa HA €€ ROCEPXROCIY

I[B.HHLIﬁ PacyYeT MPOU3BOIUTCA 114 H3O0IHPOBAHHBIX Oﬁ'beKI‘OB, PacIIONOXEHHBIX B
INOMEIIEHHAX M COIEpKalluX BCIIECTIBE ¢ TEMIIEPATYPOR HHXKE TeMIIEPaTyphl OKPYXKaloLIEro
BO3IYyXa.

B 3toM criydae d3onAMEs fOKHA o0ecneudBath TpeOyeMHl#l pacueTHBIR mepenax
MEXAY TEMIIEpaTypaMu HapyXKHOTO BO3JIyXZ H TIOBEPXHOCTRIO H3OIAUHHU (fy — 4), NpPH
KOTOPOM HCKIOYaeTcs KOHIEHCalMs Bnark U3 Bo3ayxa (Tabamita B.4).

Ta6nudna B4 - Pacuernslii nepenan f, — ty, °C

e OTHOCHTENbHAS BIAKHOCTE BO3IYXA @, %
o 40 50 60 70 80 90
10 13,4 10,4 7.8 5.5 3,5 1,6
15 14,2 10,9 9,1 5,7 3,6 1,7
20 14,8 11,3 8,4 5.9 3,7 1,8
i 25 15,3 11,7 8,7 6,1 3.8 1,9
I 30 15,9 12,2 9,0 63 4,0 2,0

PacueT BLInGIHAETCS IO GopMyNam:
A1 NAOCKOH NOBEPXHOCTH

Lt 1),
R,=Tleg s B.33
" (n_!n w O = a‘u(’u In) ( )
751 WATHHAPHEECKOM 0BEPXHOCTH
R —i—":TR: InB=2m\, R" L_: (B.34)
- t, n

TpeGyemas ToNINHA W3OIAUHE OTIPEAEIIFEICA IO METOANKE, H3N0XKeHHOH B B.2.3.

B pacuerax 1emmepaTypy HapyXHOH cpeasl /, cheAyeT MNPUHHMATH PpaBHOK
TEMIIEPATYPE BO3AYXA B NOMELICHHH.

Temneparypy BHyipeHHe# cpexbl f; M OTHOCUTCNBHYIO BIKHOCTh BO3AyXa B
MTOMELLCHHH § IIPHHUMALOT B COOTBETCTBHH ¢ TEXHHUECKUM 3alaHHEM Ha IEPOEKTHPOBAHHUE.

Ko?pHIMEHT TeMnOoTAaTM K Hapy:KHOH MOBSPXHOCTU H3ONALMH 04 UPHUHEMAETCH
A MOBEPXHOCTEH ¢ HA3KAM KOS(PPULIAEHTOM K3 2)"{61{!151 - 5 Br/(M* °C), A1 MOBEPXHOCTEH
C BBICOKNM Koddpunnentom nanyuennd — 7 Br/(m” -°C) (eM. npumeuanue x tabnune B.2).

B.3 Pacuer TemnoBoii H30191KH TPYGoNPOBOJOB TETLN0BLIX ceTel
B.3.1 Hadzemnan npoxradka

TennoBele nOTEPH dYepe3 HIONWPOBAHHYIO NOBEPXHOCTH IOJAIOMMAX H OOPATHAIX
TpyOONpOROAOB TEINIOBLIX CeTeH TIPH HAA3eMiiON NPOKIAMKE, NPU N3IBECTHON TOMILMHE
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H3onAUH Sy, M, Ceayet onpeaensts no popmyne (B.17), a repMuueckue conpoTHBIEHNS,
BXOOAUME B 3ty opmyay, — no (B.6). B xayectee Temmeparyp BHyTpeHHeH H HApYXHOH
Cpen, #p H {, IPAHUMAIOT PacUESTHEIEC TEMUICPATYPEI TEIUIOHOCHTENA § OKPYKAIOINEro BO3AyXa,
a Ko3dduureHT TenIooTAAH oy — no Tabimane B.2.

Ilpy onpeneneHHd TONINWHB H3ONAOMH TPYOONPOBOJOB TEIIOBHIX CeTel 1o
HOPMMPOBAHHEIM 3HAYCHAAM IUIOTHOCTH TCIUIOBBIX IIOTOKOB OT NONAIOUIHMX H OOPaTHBIX
TEMCNPOBOXOB ACIIONB3YETCA METOAUKA PACUCTOR, H3NOXKeHHas B pazaene B.2.1. [Ipu srom
pacyeTHbiC TEMNEPaTYpHl TEHIOHOCHTENE B TOJAOMEM U OOpaTHOM Tpybonposoxe
NPUHHMAIOT Mo Tabnuue B.5.

PacueTHyIO TeMnepaTypy HapyXHO# cpefiBl HPHHHMAIOT: NIPYU KPYIJIOroanano# patote
TEIUIOBONA CeTH — CPEAHEroIOBYI0 TEMBEpATYPY Hapy)XHOro BO3AYXa, NpH paboTe TONBKC B
OTONHTERBHBIA NMEPHOA — CPEAHIOI TEMIEPATYPY OTCIHTENBHOTO INEpHOAA. PacdeTHEDA
K03 GHINEHT TENIOOTAAYH O, — 10 Ta6NALE B.2.

TaGnuua B.5— Cpeaneroxosbie TeMNepaTyPs TCNAOHOCHTEIN B BOAAHGIX
TEMnAoBBIX ceTux, °C

PacyeTHsIE TEMIEPATYPHME PexuMbl, °C
TpyGonposon 95-70 150-70 180-70
Tloaasoumi 65 90 10
OGparHMi 50 50 50

B.3.2 Hoodzemuan npoxnadxa 6 HenpoxoORmx Kananax

Temnosbie NOTEPH depe3 HIOAMPOBAHHYIO MOBEPXHOCTH ABYXTPYOHEIX TEMNOBBIX
ceTeil, MPOKNabIBacMBIX B HEMPOXORHOM KaHane NIHpHHON & H BBICOTO# A, M, na rnybuHe f,
M, OT MTOBCPXHOCTH 3€MJIK 0 OCH KaHa/Ia OHPEICIAIOTCA 0 (bopmyne

({ -t )}K
+gf = . B.35
T2 =G +45 Rt R (B.35)
Temniepatypa Bo3yxa B KaHame f,, ONPERenseTes no hpopmyne
L, L, t
- J'r‘]'éL L RpE + x
- Rnal : Rmz ;_ H2 Ru.x : Rrp , (B.36)
—— —— + [ ——
R::I + Rnl Rm2 n2 Rm; + Rr;
rae RL = l -In 4+ 28y, s RE S lnff-lig—é"’—z; (B.37)
27k, 4, 21, d,
R:] = —-l--—-—; R:‘z = —--—1-—-—~; {B.38)
2not, (d, +28,,) 2no., (d, +28,,,)
i .
RMH = _'W, (B.39)
L, ———
b+h

3jech ¢, g, — NMHEHHEIC IUIOTHOCTH TEIUIOBOTO IOTOKA OT DIOJAINEro ¥ oGpaTHOro
TpyOomporoaos, B1/M:;
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d;, dy — HapyXHEIE NHAMETPhI IOAAICIIETO ¥ 0GpaTHOro TPYOOIpOBOJOB, M;
h, ta2 — TEMIEPATYPHI MoAarowero m obparHoro TpyGonposonos, °C;
K — xosddunmenT qononnuTensHeX noTeps (Tabnuna B.1);
R:., RE:, — TepMHvecKWe COTPOTHBIICHH M30NAIMH NONAIOMIEro M obparroro Tpy&onposo-
JioB, M-°C/BT;
— TEePMHYECKHE COUPOTHRICHHS TEMIOOTAAYE OT MOBEPXHOCTH H30MANHH MONA0-
mero H o6pareoro TpyGomposogos, M-°C/BT;
Ryay — TCPMHYECKOE CONPOTHBIEHEE TEILIOOTAAYE OT BOSAYXA K MOBEPXHOCTH KaHAIA,
M-°C/BT;
h, b— BBICOTA UM IUUPUHA KaHAITa, COOTBETCTBEHHO, M;
O — K03hQUIMEHT TeNIOOTAATH B KaHaNe, MPHHHMMAETCS paBHBIM 11 BT/(M2~°C);
Az — TEIUIONPOBOAHOCTE M30JISIHY B KOHCTpyKIHH, Br/(M-°C);
Siats Op2 — TOMLMHEL H3OJALNH IOAAIOWErO H 0GpaTHOro TpyOoIipoBoOa0B, M;
R}, — TepMuveckoe conpoTupnenue rpynta, Br/(M-°C), onmpenenserca no gopmyne

0,25
In 3,55—(f‘4]

RY, R

Hl > u2

h\b
RS = S (B.40)
(5,7+o,5-h.)xrp

Arp — TEMLIONPOBOAHOCTE TPYHTa, BT/(M-°C), Tabmuna B.6.
H — rny6uRa 3a10KEeHHS, PACCTOAHNE OT OCH TPYOH! 0 MOBEPXHOCTH 3EMIIH, M.

Pacyer TpebyeMoil TOAUMEBI TEIUIOBOH H3ONALMH 1O HOPMHPOBAHHOH IIOTHOCTH
TETIOBOrC NOTOKA B 3aBUCAMOCTH OT TEXHHYECKHX TpeOOBaHit MOXKET BLINMOJHATHCA B ABYX
BapUaHTax:

4) M0 HOPMATUBHbIM JTHHEHHRIM IUTOTHOCTSIM TEIIOROrO 4, TOTOKA H §; , 3ANaHHbIM
OTAENBHO WIA Nojaouero u ofpaTHoro TpybonpoBoAa, B 3TOM cCliydae oOIpelenserca
TOMIHHA H3ONANMEH JUIA KadkAOro Tpydonposoaa;

6) mo cyMMapHOit HOPDMATHMBHON IHHEHHOW IJIOTHOCTH TETIOBOFQ IIOTOKA OT
NOJAIMEro H obpaTHoro TpyGompoeoza — §,f2, B 3TOM cCly4ae ONpeAcHAeTcs TOMIIMHA

H3OMALHH, OMMHAKOBAN JyUist 0O0HX TPYGOTIPORBOAOE .
Pacuer Tonummps! H30MSUEA MO HOPMATHBHBLIM JHHEHHEIM TUIOTHOCTAM TEIUIOBOTO
TOTOKA, 3afaHHEIM OTAENBHO ANS TOAAIOLNEro — §; W ofparHoro — g, TpyGonpoBojor

BHINOIHAETCA B CJCAYIOMEH II0CAEAOBATENBHOCTH.
Ha neppom 3Tane paccurTLIBAIOT TEMIIEPATYPY B KaHae NO GopmyIe

e = b+ KAG + 63 X R + RByy). (B.41)
3aTeM I KaXA0TO TPYGOTPoBOAa BRYHCNAIOTCS 3HaueHMsa InB; 1 InB; no popmynam:
nB = 21&4@ ~R- ); (B.42)
1
!52 — rsra.u L
InB, =2n), | 22— ~R, (B.43)
2

7€ NpubMIXeHnbe 3Haverns R u R, npaHEMatoTcs no tabmuue B.3.
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Hanee, nocne suucienns B u By, no dopmyne (B.20) paccantsBaror TpebyeMbie
TOJMIMMHE M30MMIMH s TOJAIOWIEr0 M ofparHoro TpybompoBO/oB, obecredHBalompe
HOPMaTHBHbIE IMHEHHEIE HOTEPH TeNUIa:

§ = d](Bl -1, & .= dz(Bz_l)
ik 2 ? VRs2 2 .
Ta6numna B.6 - TenronpososHocTs PYHTa
Kospduuuenr
Bus rpyuTa Cpemnan nIoTHOCT, KI/M' Becooe Mam“:,/nem EII0NPOBOAHOCTH,
TRyRT, 7o Br/(M-°C)
Iecox 1480 4 0,36
5 1,11
1600 15 1,92
23,8 1,92
Cyrnunox 8 0,71
1100 5 09
8 0983
1200 {5 1,04
8 0,98
1300 15 12
8 1,12
1400 15 1,36
20 1,63
8 1,27
1500 15 1,56
20 1,86
8 1,45
1660 15 1,78
5 1,75
2000 10 2,56
11,5 2,68
CnuavcTeIN 8 0,72
1300 18 1,08
40 1,66
8 1,0
1500 18 1,46
40 2,0
8 1,13
1600 27 1,93

Pacuer TonmmupHsl H30AMMA MOAaOLEro B obpaTHOro TpyOOMpoOBOAOB MO CyMMAapHOH
HOPMATHBHOH THHEHHOM MIOTHOCTH TENIOBOTO MOTOKA — @l’.', » BT/M, BBITIOJHAETCA METOAOM
mocaeaoBaTe ibHbIX NpROMKeHUH (MeTonOoM noabopa).

Ha nepeom stame 3afaloTcs HayanbHbM 3HAUYCHUEM TONMMHB] H3ONAMHH Oy = Sypp =
= 8o, ONMMAAKOBON 1A NOZAIOWETO H obparHOro TpyGonpoBonoB, u 1o Gopmymam (B.36)—
(B.39) paccunThpatoT TemmepaTypy B kavane. 3ateM no ¢opmyne (B.35) mpmumcnsior

CYMMapHYIO THHEHHYIO MIOTHOCTE TENIOBOTO TIOTOKA g, .
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Homyaenioe pacueTHoe 3HAYMERHE CPABHHBAIOT ¢ HOPMATUBHOM JIMHEHHOMN INIOTHOCTHEO
TEILIOBOIO TOTOKA Mo Tabmmam 8, 9.

Ha sropoM aTane yBEIHUMBAIOT HIH YMEKHIIAOT TONMNHY H30MALHA B 3aBHCHMOCTH
OT PE3YIbTaTa CPABHEHHS W IOBTOPAIOT PAcyer B ToM e IOCIEAOBATEEHOCTH A0 NOTYYeHHS
HOBOTO pacueTHOTO 3HAYeHHd —~ 91':2 .

Pacuer NMOBTOPSIOT N0 TeX MNOP, NMOKA PACUSTHOE 3HAYEHHE IUIOTHOCTH TEILTOBOTO
fI0TOKa ~ ql’“J OyaeT OTMHYATHCH OT HOPMATHBHOTO 3HAMEHHA — Z;‘lf'z Ha 38/[aHHYIO CTENEHb

TOYHOCTH pacyera, Hanpumep, He Gonee, wem Ha 1 %. IMocnexHee 3HA9UCHUE §; MpARMMaETCA
B KadeCTBE pacHYCTHOH TOJINEHEI TEMNOBOA H3OMRUMH NIA TNOJAXOWMICIO # 06paTHOrO
TpyGonpoBonoB.

[Tpn pacuere TennCBOH W30ASUHAH ABYXTPYOHBIX TENNOBBIX CETEH B HEIPOXOHHBIX
KaHajlaX pacyeTHYIO TEMISPATYpPy TeIUIOHOCHTENS B NOJA0LINX K o0parHeiX TpyGonpoBogax
npHHYMatoT no Tabmnie B.5.

Pacyetnyio TEMNeparypy HapyXHOH Ccpefibl NPHHEMAIOT DPaBHOH CpEAHErofoBoH
TeMrepaType rpyiTa Ha My6une sanoxesus TpybonpoBoza.

KoadpumucHT nononHUTENREBIX TETUIOBRX HOTEPh K IIPH Pacdere TOMIMHBL H30ALHHH
10 HOPMUPOBAHHOH NNOTHOCTH TENJIOBOTO NOTOKA IPHHHMACTCA PaBHBIM 1.

Ilpu pacCTOSSHHM OT NOBEPXHOCTH IPYHTa A0 NEPeKpBITHA KaHana 0,7 M H MCHCC 3a
PACYETHYI0 TEMNEPATYPY HapyXHOH cpeasl MOJKHA NPUHHMATHECA Ta Ke TEMIeEparypa
HapYKHOTO BO3AYXa, YTO H NIPH HAMZEMIOH ITPOKIIASKE.

B.3.3 Hoozemnan beckauansras npoKiaoKka

Tennosele 10TepH TpyOGONpOBOAOB ABYXTPYOHBIX TEMNOBRIX ceTell OeckaHansHOH
TPOKIAAKH, PACTIONOKEHHBIX B FPYHTE HA OAWHAKOBOM PACCTOAHHH OT MOREPXHOCTH IO OCK
Tpy® H, M, onpeaenseores mo gopMynam:

L (rnl _fu)(Rniz +R:p2)_(!sz _IR)RO X

= 2 - ; B.44
7 (R:sl + Rrp] )(Rul;zl + an}) - Roz ( )
L g 0 R + RE Y- (1, - 1,)R,
L= B K; B.45
9 =R 1 R B R R B4)
qll,‘z o ql" -+ q;‘, (B .46}

roe R}, — TepPMHNECKOE COTIPOTHBNEHHE IPyHTA TpH OeckaHansHo# npoknanke, mM-°C/Br,

onpeaenseres no popumyne

(B.47)

rae d -- HapyXHBi AWaMeTp H3OMAPOBAIHOrO TPYGONPOBORA, M; HOAAOIIEI0 — dj,
obpaTrOTO — &)}
A;p— TEIUIOHPOBOIHOCTL IPyRTa, B1/(M-°C);
H— rrybnna 3anoxeHus (paccTosHMe OT OCH TpyD [0 IOBEPXHOCTH 3SMIIH), M.
Ry - TepMuuecKoe CONPOTUBICHUE, OOYCHOBIEHHOE TEIIOBLIM B3aHMORCHCTBHEM NBYX
Y0, M-°C/BT, onpesensercs U3 BHpaxeHus
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(B.48)

TRe K12~ PACCTOSHHSA MEXAY OCAMH TPYO HO MOPU3OHTANH, M.

Ocransupie 3nadeHna penuuad B (B.44), (B.45) e xe, yro u B dopmyne (B.37) ana
KaHANLHOM ITPOKNAAKH.

Tarxe kak NMPH NPOKNAAKE ABYXTPYOHLIX TEMUIOBLIX CETEH B MPOXOAHBIX KaHajax
pac4eT TpeGyeMOol TOMIHARL! TENNOBOH M0/ N0 HOPMHEPOBAHHOH IIIOTHOCTH TEILIOBOIO
MOTOK2 B 3aBACHMOCTH OT TEXHHYESCKHX TpeOOBaHHI MOXET BBLITONHATECH B ABYX BapAAHTAX:

a) IO HOPMATHBHBIM 3HAYEHUIM NMHEHHOH NIOTHOCTH TEMNOBOTO MOTOKA J, H G, ,
3a7laHHBIM OTACNBHO UL MORAKOIREro ¥ 06paTHOro TPYOONpPOBOAOB;

6) 1o cyMMapHOd HOPMATVBHOH /NMHEHHOM IIOTHOCTH TEIUIOBOTO IOTOKA OT
MOAAIOINEro U 00paTHOro TPYCONMpPOBOAOR — (7,'j2 .

Pacuer ToMDMHE! H307SUMM TpYOONpOBOAOB TEINIOBBIX ceTel  Geckamambmoi
HPOKMAAKK DO HOPMATHBHHIM 3HAUCHHAM JHHEHHOH IUIOTHOCTH TENNOBOTO IMOTOKA,
3a0AHHBIM OTAENBHO [UIA MOJAIOWIEro g, H ofparHoro §, TPyGOmpoBOAa BEIONHSIOT 1O
bopMynam:

d+28, 2mhho (1 —1, R s
In t el — w1 p [ fyp H 2 - ; B.49
% L [ @ o oo
428, 2 [r.z ~t,~G'R, s J (B.50)
dz /1,.}) - 2’»112 E;
Onpeznemms ¢ noMousio (B.49), (B.50) 3uagenus B, = 4 +426 ru B = - 4:125",2 ’
1 2

BBIYUCIIAIOT TONIIMHEI M30NKLMHK TaKKe, KaK M 14 KaHAIbHOR MpoKIagky B pasaene B.3.2,
PacueT TOMMMWHE! H30/IMUMAY NMONAIOMIEr0 H 00parHOro TPyOONpPOBOIOB ABYXTPYOHBIX
TeNNOBEIX ceTell OeckaHaNbHOW NPOKMANKM IO CYMMapHOM HOPMaTHBHOH nHHeHHOR

IUIOTHOCTH TENAOBOTO 1OTOXA 7,5, BT/M, BENIONHSeTCH METOZOM MOCIEAOBATENBHBIX
NpROIKERMH (METOZOM oaGopa).

Ha nepBowm 37ane 3a1a10Tcq HaYaTbHBIM 3HAYCHUEM TOMMHBL H3OJAUAM Ops1 = Sppz =
= 8y, ONMHAKOBOH /NS MOAaloMIere K obpaTHOro TpyGoNpoBOAOB, U no dopMynam (B.44)-
(B.46) pacCYATHIBAIOT CyMMAPHYIO JTMHEHHYIO IUIOTHOCTb TEINIOBOTO MOTOKA g, -

[lomyueHHOE pacyeTHOE 3HAHCHUE CPABHUBAIOT ¢ HOPMATHBHOMN JMHEHHOM IIOTHOCTHIO
TEIUIOBOro NOTOKA §,, (To Tabmrmam 11, 12),

Ha BropoM srane yRETHYMBAIOT WA YMEHBIIAKOT TOMUMHY H30/IHM B 3aBECHMOCTH
OT pe3ynpTaTa CpaBHCHHA ¥ OBTOPSIOT PACIET B TOM XK MOCHETOBATENEHOCTH RO MONYYCHAA
HOBOTO PACUETHOTO 3HAYCHHA ¢i; .

PacyerT NOBTOPAIOT OO0 TeX NOp, TIOKA pacdeTHOS 3HAYEHHE MJIOTHOCTH TEMIOBOTO
NOTOKA gy, GyJeT OTAMYATECA OT HOPMATHBHOTO 3HAYEHHA §,, HA 3QNAHHYIO CTENEHb

TOYHOCTH pacyeTa, HanpuMep, He Goniee, 9eM Ha 1 %. Ilocnennee 3HaueHde §; IPUHAMAETCS
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B KAa49eCTBE pacqcruoﬁ TONIUHLL TENJAOBOH H3ONALMH UIA IIOJAKOIICIe H OﬁpaTHOI"O

TpyOOIIPOBOAOB.

Pacueranie IIApaMETPhl TETIIOHOCHTENA H Hapy)KHOﬁ Cpeabl s pacueTa HIOIINHH
TpyOONpOBOAOB ABYXTPYOHEIX TENNOBEIX cered (ECKAaHATLHOH IIPOKIANKH TPHHHMANTICS
TaKHMH €, KaK H B RENPOXOAHEIX KaHANAX.
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Npunoxenane I'
{pexomenayemoe)

Ta6rwuua Il ~IlperensAbi¢ TOMIHHBI TEIIOH30IAIHOHHLIX KOHCTPYKLMA
Ans oGopyxcBaHnda H TpyGonposoes

Cnocod mpoknagku TpySonposoza
Hapywiusit HAIBEMHBI i - B mnne;gy = [ B menpoxoamoM xanaje
ﬂuahrfp' [lpenenpHas TONHHA TENTONOIARHOHHOTO CIIOST, MM, IPH TEMOEPA °C
19 ¢ HKE 20 u 6onee 19 u nmxe 20 ndonee | mo 150 ekn. | 151 uGonee
18 80 80 80 80 50 60
25 120 120 100 100 60 80
32 140 140 120 100 80 100
45 140 140 120 100 80 100
57 150 150 140 120 90 120
76 160 160 160 140 90 140
89 18¢ 170 180 160 100 140
108 180 180 180 160 100 160
133 200 200 180 160 100 160
159 220 220 200 160 120 180
219 230 230 200 180 120 200
273 240 230 220 180 120 200
325 240 240 240 200 120 200
377 260 240 260 200 120 200
426 280 250 280 220 140 220
476 300 250 300 220 140 220
530 320 260 320 220 140 220
630 320 280 320 240 140 220
720 320 280 320 240 140 220
820 320 300 320 240 140 220
920 320 300 320 260 140 220
1020 v Gonee 320 320 320 260 140 220
[lppMeyauus
I Jna TpyGonpoBonos, PAcNONOXKEHHBIX B KaHanax, TOJNMHHA M3ONALAM YKa3aHa JIA
MONGKUTE/IGHEIX  TEMIIEPATYP  TPAHCHOPTHpyeMblx  Bemects. Jlna  TpybonpoBomoB ¢
OTPHLUATESTBRBIMH TEMNEPATYPAMI TPAHCOOPTHUPYEMBIX BELICCTE NPEACNBHBIE TOMIHHSEI CIEXyeT
DPHHUAMATD TAKHMH e, KaK NPH MPOKIaAKe B TOHHENAX.
2 B cryyae, eC/TH pacyeTHas TONMUMHA H30#LME CoNbIlie NPeASHBHOMN, ChEnyeT MPUHAMATE
Honee >PHEKTUBHBIN TIIOM3ONAUHOHKDLIA MATEpPHA! H OrPaHHUHTECA NPEAENBHON TOMMAHON
TEIUIOBOH K3QJIALMH, ECIH ITO AOMYCTHMO [0 YCIOBHAM TEXHOMAOTHUECKOrD NpoLecea.
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Hpuanoxenne J
(cnpaBouHODE)

OnpenexeHne TOAMMHSI H 00beMa TEIUIOH30ISITHOHHBIX
H3aeNull 13 YIVIOTHAIOLUHUXCA MATEPHAJIOB

A1 Tonmuuy TEINOW3IONAHMOHHOTO M3AENHA U3 YILIOTHAIOLIMXCH METEPHAJIOB A0
YCTAQHOBKH Ha H30JIMPYSMYIO NMOBEPXHOCTE CIEAYET ONPEACIATH ¢ YYETOM Kodddminenta
yutoraenus K, no ¢popMynam:

ANs UTHHAPHYECKOH TOBEPXHOCTH

d+d
8 =8K ——_ 1
: “d+28 @D
pinys: ¢ MIOCKOHN HOBCpXHOCTl{
8, =8K,, (1.2)

rae 6|, 62 = TOJIIAHA TEHNRON3OJALIHOHHOrO H3ZCNIHA X0 YCTAHOBKH HA H3OMHPYCMYHKO
MOBEPXHOCTD (063 YIUIOTHEHHA), M;

& ~ pacueTHad TOMIIMHA TEIUIOM3OMAUMOHHOINO ClIoA ¢ YRAOTHEHHEM B
KOHCTPYKILIME, M;
d — HapyXHsI¥ gpaMeTp H3oaHpyeMoro obopyoBayus, TpyOonpoBoLa, M;

K: — K03bQOHLEEHT YNNOTHEHHA TeIION30NALHOHHEIX H3ACNUY, MPUHHMAEMBIH RO
Tadnxuue J.1.

OpumMmevarus

1 B cnyuae, ecnn B Qopmyne (J1.1) mpoHsBengHHE K d+66 MCHBUIE EAUHHUBI, OHO MHOMKHO
“d+2

TMPUHHMATHCS PABHBIM EAHHKLE.

2 Ipu MHOrOCTORHOK H30TALKK TOMMUHY U3AENHHA O €TO YIIOTHEHHA CAEAYET ONPeAcnaTs OTAC/HbHO
s kaxaoro cnos. IIpu onpeneneHMy: TOJMWUEBE 0CIEAYIOMEro TEILIOCH30AALHOHHOTO CROA 33 HapyXHbIH
nuaMeTp (<) NPHHHAMAIOT RNAMETP M3OTAUXY NPEALIAYINEro CHOS.

3 ObneM TEMNMOM3ONAUMOHHBIX KIACAUH M3 YIVIOTHAIOWIMXCA MATEPHAIOB ANA TEIUTOK3OMALMOHHOTO

CNOA JO YIUIOTHEHMA CeNyeT onpeaeniTs o gopmysne
V=V, K. 13)

re V- 06beM TSTUIOH30NAMAORHOTO MaTepHana WA M3y A0 YIUIOTHERNS, M';
¥, — 06beM TEIOR30NAUHOHHOTO MATEPHANA KITH H3NEITHSA B KOHCTPYKLHH C YHETOM YIUIOTHEHHS, M.

Tatnuuma A1
Koadpu- Kosdupn-
TenAOH30AAMOHHBIE MATEPHAIEI HACHT TennoH3QIALHOHHEIC MATEPUAIIEL LIMEHT
H M37EenHA yniorse- H H3AeSHA YILIOTHE-
Hus, K, aen, K,
Matbl MHHEPANOBATHELC 1,2 Marbi MHHEPANIOBATHBIG 1,35-12
MPOWHBHBIE COKUMAEMOCTHKY pynouuponaﬂnue CHHMACMOCTBIO
He Gonee 55 % He Gonee 55 %
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Oxonvanue matnuyot .1

Koagpu- Koaddu-

TerUIoH30NALOHHEIE MaTePHANBL LHCHT TemnousonamHoRHEIe MaTepHankl UREHT
17873 G yIIOTHE- W H3aenHs YILIOTHE-

nud, K, uu, K,

MaThi M XORCTH! U3 CYNEPTOHKOTO MaTbt pyNnOHHPORAHHBIE H3

6a3anbTOBOrO BOJNOKHA PH YK/IaKe CTERIHHOIO WITANSABHOTO BOJJOKHA

Ha TpyGonpoBoapl 4 oGopyAoBaHHE CKHMAcMOCTBIO:

YCIOBHEIM NMPOXOAOM, MM: He Bonee 55 % 1,4-1,6
Ay < 800 npx cpeaue#t 3,0 55-710% 1,6-2,6
ToTHOCTH 23 KI/M® Gonee 70 % 2,6-3,6
To e, npu cpefiHeii ANOTHOCTH 1,5 TInurey MubepanoBaTHble Ha CHH-

5060 kr/v’ TETHUECKOM CBABYIOIEM MApKU

Ay = 800 npu cpeaneli 2,0 35,50 1,5

TNOTHOCTH 23 Kai/M’ 15 1,2

To xe, npy cpenneit MIOTHOCTH 1,5 100 11

50-60 xr/m’ 125 1,05

Uanenusa BepTHKANbHO-CIOUCTBIE TTATR! H3 CTEKIARHOTO IITANESNh-

(aMenna-MaThl), MaThl TIPOLIHBHBIE HOPQ BOROKHA MapKH:

rodpHpoBaHHON CTPYKTYPBI H3 I1-30 1,1

CTEKNAHHOTO BOJIOKHA M KAMEHHOR N-15,11-17 u [1-20 1,2

BATH! CHKUMASMOCThIO: Ilecox nepnHTORKI BCITyYCHREIi 5
He 6onee 30 % 1,0~1,1 |} Menkuii mapxku 75, 100, 150
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VIK [69 + 699.8] (083.74) OKC 91.120.10

Knwoyestle cnoea: H301914s TETIIOBAN, 060pyI0BaHAC, TPYOOIPOBOI, IPOCKTAPOBAHKE.
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