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Mpeaucnosue

Lenn v npuHuMnbl cTtaHaaptmsauum B Poccuitickon depepaumm yctaHoBneHbl PegepanbHbim
3aKOHOM OT 27 paekabpa 2002 r. No 184-®3 «O TexXHMYecKom pPeryanpoBaHMmM», a npaBuna
pa3paboTku - noctaHoBneHnem [NpaButenbctsa Poccuiickon Pepepaumm ot 19 Hosbps 2008 r. Ne
858 «O nopsake pa3paboTKu U yTBEPKAEHMA CBOAOB NPaBUaY.

CBepeHuA o cBOAE NpaBun

1 MCNONTHUTE/Ib - MOCKOBCKWUI rocyAapCTBEHHbIM CTPOUTENbHbIN yHUBepcuTeT (MICY) n rpynna
cnewmanncTos

2 BHECEH TexHn4yeckum komuteTom no ctaHgaptmsaunm TK 465 «Ctpoutenbctso»

3 TMOANOTOBNEH K yTtBepxAaeHuto [enapTamMeHTOM apXUTEKTYpbl, CTPOUTENLCTBA U
rPagoCTPOUTENBHOM NOIUTUKM

4 YTBEPXAEH npukazom MuHUCTEPCTBA pernoHanbHoOro passutua Poccuitckont depepaumn
(MuHpervnoH Poccun) ot 27 aekabps 2011 r. Ne 608 u BBeaeH B aeictaune ¢ 01 aHBaps 2013 r.

5 3APETUCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEeryiMpoBaHuto
meTponorun (PocctaHgapT). MepecmoTp CM 61.13330.2010 «CHuM 41-03-2003 TensioBasa M30aauMs

obopypoBaHua n Tpybonposoaos»

UHpopmauus o6 u3MeHeHUAX K HacmoAwemMy c8o0y npasun nybaukyemcsa 8 ewe200HO
u30a8aemMoM UHGHOPMAYUOHHOM yKazamesne «HayuoHanbHble cmaHOapmel», @ mekcm udmeHeHul
U MonpasoKk - 8 exemMeCcAYHO u30a8aembix UHMOPMAYUOHHbLIX yKazamensax «HayuoHanbHele
cmaHdapmel». B cayyae nepecmompa (3ameHsl) UAU OMMeEHbl HACMOAWe20 €800d Mnpasus
coomsemcmsyroujee ygedomsaeHue 6ydem onybauKoBAHO B8 exemMecayHOo Uu30asaemom
UH(OPMAYUOHHOM  yKazamesne  «HayuoHanbHble  cmMAHOapPmMol». Coomsemcmeayrowas
UHopMayus, yeedoMsaeHUE U MeKCMbl PAa3Meu,aromca makice 8 UHGOPMAUUOHHOU cucmeme
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obuwje2o nMoab308aHUA - HA oguyuanbHoM calime paspabomyuka (MuHpeauoH Poccuu) 8 cemu
UHmepHem

COAEPHKAHUE

1 O0acTh IPUMEHEHUS

2 HopMaTUBHBIE CCBUIKH

3 TepMUHEI ¥ OIIPEJICICHHS

4 OO01IHE OT0KEHHUS

5 TpeboBaHus K MaTepuaiaM B KOHCTPYKIMSIM TEIJIOBOW HU30JISIIAHN

6 IIpoekTHpOBaHHE TEIIOBON M30JISAIINN

IIpunoxenne A (o0sa3arennbHoe) IlepedyeHb HOPMATUBHBEIX JIOKYMEHTOB, Ha KOTOPBIE
HMEIOTCS CCHLUIKHA B TEKCTE

[Ipunoxenne b (cupaBoyHoe)  PacueTHble  TEXHMYECKHE  XapaKTEPUCTUKHU
TEMIOM30JISIINOHHEIX MATEPHATIOB U 3TN

[Ipunoxenne B (pekoMenayeMoe) MeToanl pacyera TENI0BOK U30JISIMH 000pYaI0BaHUS
1 TpYOOIIPOBOIOB

IIpunoxenne I (pexomenayemoe) IlpenenbHble TOJMMMHLL  TEMIOM30JISAIIMOHHBIX
KOHCTPYKIIHSL 11 000PYIOBaHMS U TPYOOIIPOBOIOB

[Ipunoxenne N1 (cnpaBouHoe) OnpenelieHue TOMIMHL U 00beMa TEMIOU30ISAIIMOHHBIX
W3IEINA U3 YVIUIOTHSAIOMINXCSI MATEPHUAIIOB

BeeaeHue

HactoAwumii ceog npaBun pa3paboTaH C y4ETOM COBPEMEHHbIX TeHAEHUMUI B MPOeKTUPOBaHUM
NPOMbIWNEHHOW TENNOBOM M30MAUUMM W PEKOMEHOAUMA MEXKAYHAPOAHbIX OpraHu3aumMin no
CTaHAAPTU3aLMU U HOPMUPOBAHUIO.

HopMmaTWBHbI [OKYMEHT COAEPKUT TpeboBaHMA K TennoU30NALMOHHBIM  MaTepuanam,
U3LEMAM U KOHCTPYKLMAM, NpaBuaa NPOEKTUPOBAHWUA TenJoBOW M301AUMKM, HOPMbl NJAOTHOCTU
TENNOBOTO MOTOKA C W30/AMPYEMbIX MOBEPXHOCTEM obopyaoBaHMAs UM TpybonpoBoaos ¢
NONOXKMUTENbHBIMW U OTPULLATE/IbHBIMM TeMNepaTypamu MNpu UX PaACNONIOKEHUM HaA OTKPbITOM
BO34yXe, B MOMELLEHNUN, HENPOXOAHbIX KaHanax v npu 6eckaHanbHOW NpoKnaake. B goKymeHTe
npvBeAeHbl MeToApbl pacyeTa TONLWMHbI TenaoBoM M3onsauMum obopynoBaHua M TpybonpoBoaoB,
pacyeTHble XapaKTePUCTUKN TEMNOU3ONALMOHHBIX MaTepuanos, Npasuna onpeseneHmsa obbvema u
TO/ILLMHBI YNOTHAIOLLMXCA BOJIOKHUCTbIX TEMNNOU30NALMOHHbIX MATEPMaNoB B 33aBUCMMOCTU OT
KoadpduumeHTa ynnoTHEHUS.

AKTyanusaums BbINONHEHA aBTOPCKMM KOJINEKTUBOM B COCTaBe: KaHA. TeXH. HayKk b.M. Lllolixem
(pyroBoaMTENDb PAbOTHI), A-p TEXH. HAYK 6.M. PymsaHyes (MICY), B.H. AkyHuues (CMKB AO «®upma
«dHeprosawmTar), B.H. KpywenoHuuykuli (OAO «KATOMIHEPrONPOEKT»).

B pabote npuHumanu yyactme: A.M. Kopomkos, U.b. Hosukoe (OAO «BHUMWUaHepronpom»),
KaHA. TexH. HayK B.M. KawuHckuii (000 «MPEANPUATUE «Tennocetb-Cepsuc»), C./1. Kay (OAO
«BHUMWNHedTbY), P.LLU. BuHoezpaoosa (OAO «Tennoanektponpoekt»), E.A. Hukumuxa (OAO
«ATOM3HEPronpoeKT»).
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CBOA NPABUN

TENZ10BAA U3onauua osopyagoBAHUA U TPYBOMNMPOBOJOB

Designing of thermal insulation of equipment and pipe lines

[darta BBegeHun 2013-01-01

1 ObaacTh NpUMeHeHHus

Hactoawuii csoa npasun cnegyet cobnogatb nNpu NPOEKTUPOBAHUM TEMNI0BOW M30NALUM
Hapy»KHOM nosepxHocTM obopyaoBaHuA, TpybonpoBOAOB, ra3oXo40B W BO34YyXOBOAOB,
PacnoNOXEHHbIX B 34aHMAX, COOPYXEHMAX W HA OTKPbITOM BO34yXe C TemnepaTypown
coAepXalimxca B HUX Belects oT muHyc 180 ao 600 °C, B Tom 4ncne TpybonpoBoaoB TeNA0BbIX
ceTen Npu Bcex cnocobax NPOKAALKM.

HacToAwme HOpMbl He pPacnpoOCTPaHATCA Ha MNPOEKTMPOBaHME TenaoBOK  M30NALUU
obopyaoBaHMAa U TpybonpoBOAOB, COAEPIKALLMX M TPAHCNOPTUPYIOWMX B3pbiBYaTble BELLECTBA,
N30TEPMUYECKMX XPaAHUMULL CHUMKEHHbIX ra3os, 34aHWA M NOMELWEHW ANA NPOU3BOACTBA U
XpaHeHMA B3PbIBYaTbIX BELLECTB, aTOMHbIX CTaHLUMIA N YCTaHOBOK.

2 HopMaTuBHbBIE CCHLIIKH

HopmaTuBHbIe AOKYMEHTbI, Ha KOTOPblE B TEKCTE HACTOALLEro CBOAA NPaBUA MMEHTCA CCbIIKMU,
npuBeaeHbl B NPUIOKEHUU A.

MpumeyaHue - MpK NOAb30BAHMM HACTOALWMM CBOAOM MPaBuA LenecoobpasHo NPoBepuUTb AeNCTBUE
CCbIIOYHbIX CTAaHAAPTOB M KNaccMUKATOPOB B MHPOPMAUMOHHOM cucTeme O6LWEro nosib3oBaHWA - Ha
oduuManbHOM caliTe HaLMOHaNbHbBIX opraHoB Poccuiickoit degepaumm No cTaHaapTU3aunm B cetm MHTepHer
WA NO eXXerogHo msgasaemomy MHOOPMaUMOHHOMY yKasaTento «HauumoHanbHble CTaHAAPTbI», KOTOPbIN
onyb/iMKOBaH MO COCTOAHWUIO Ha 1 AHBApPA TEKyWero roga, M Mo COOTBETCTBYIOLMM €XeMeCAYHO
nsgaBaemMbiMm WMHGOPMALMOHHBIM YKasaTensim, onybanMKoBaHHbIM B Tekylem rogy. Eciv  cCblNoYHbIN
OOKYMEHT 3ameHeH (M3MeHeH), TO Mpu MONb30BAaHMM HACTOALWMM CBOAOM MpaBuAa  caeayet
PYKOBOACTBOBATLCA 3aMEHEHHbIM (M3MEHEHHbIM) AOKYMEHTOM. ECAM CCbIIOYHBIA JOKYMEHT OTMEHeH 6e3
3aMeHbl, TO MOJIOXKEHWE, B KOTOPOM faHa CCblJIKa Ha Hero, NPUMEHseTCA B YacTu, He 3aTparuMBaloLwei sty
CCbIIKY.

3 TepMuHBI U onpeaeIeHUs

B HacToAwem cBoae nNpaBuMA MNPUMEHEHbl Ccleaylowue TepPMUHbI C COOTBETCTBYHOLLMMMU
onpeaeneHnsmu:

3.1 nnoTHOCTbL TEn/IOM3O0NAUMOHHOrO Mmarepuana, p, kr/m3: BenuuuHa, onpepgensemas
OTHOLUEHMEM MacCbl MaTepuasa Ko BCEMY 3aHMMaeMoMy UM 06bemy, BKAtOYaA NOpbl U NYCTOTbI;

3.2 KoadpdpuumeHT TennonposogHoctu, (A), Bt/(m-°C): Konnuectso TennoTbl, nepegasaemoe 3a
eAMHULY BPEMEHM Yepes eauHULy NNOLWAAN U30TEPMMUYECKON NOBEPXHOCTM NPU TEMMNEpPaTypHOM
rpafiueHTe, paBHOM eANHULLE;
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3.3 pacyeTHasa TennonpoBoAHOCTb: KoapPpuuMeHT TennonpoBoAHOCTU TEMNOU30NALUOHHOIO
MaTepuana B 3KCMNYaTALMOHHbIX YC/I0BMAX C YYETOM €ro TeMnepaTypbl, BAAXKHOCTU, MOHTAXKHOMO
YNNOTHEHMA U HAIMYMA LUBOB B TEM/IOM30NALMOHHOM KOHCTPYKLUMUK;

3.4 naponpoHuuaemoctb, p, mr/(m - 4 - Ma): CnocobHoCTb maTepuana NPONycKaTb BOAAHbIE
napbl, cogepsKawumecs B BO3aAyxe, NoA AeNCTBMEM Pa3HOCTU MX NapuUMasbHbIX OaBAEHUN Ha
NPOTMBOMNO/IOXKHbIX MOBEPXHOCTAX C/10A MaTepuana;

3.5 TemnepartypocToifKocTb: CnocobHOCTbL MaTepuana CoXpaHATb MeXaHMYecKMe CBOWMCTBA Npu
MOBbIWEHUN WAN MNOHUMNKEHUU TemnepaTypbl. XapakTepusyeTca npeaenbHbIMU TemnepaTypamu
NPUMEHEHMs,, NPW KOTOPbIX B MaTepuane oOHapyKMBatOTCa Heynpyrme apedopmauum (npwm
NOBbILWEHMN TeMNepaTypbl) UAX paspyLleHWe CTPYKTYpPbl (NpM MOHUMKEHWUM TemnepaTypbl) noa
CKUMAIOLLLEN HATPYy3KOW;

3.6 yNNOTHEHMEe TemnJIOU3ONALUMOHHbIX MaTepuanoB: MoOHTaXKHaA  XapaKTepUCTUKa,
onpeaenAwwan nJoTHOCTb TENOU30NALMOHHOIO MaTepuana nocje ero YyCTaHOBKU B MPOEKTHOe
MONOMKEHNE B KOHCTPYKUMW. YNNOTHEHME MaTepuanoB XapakTepusyetca KoadpduuMeHTOM
YNNOTHEHMUA, 3HAYEHME KOTOPOro OnpeaenseTca OTHOWEHNeEM obbemMa maTepmana Uan nsaenmsa K
ero 06bemy B KOHCTPYKLMMK;

3.7 Tennon30NALMOHHAA KOHCTPYKUMA: KOHCTPYKLUMSA, COCTOALLANA U3 OAHOMO UAWU HECKONbKUX
CNOEeB TenNoU30MAUMOHHOIO MaTepuana (M3genus), 3alWMTHO-MOKPOBHOIO C/I0A U 31EMEHTOB
KpenneHus. B cocTaB TennoU30NALUMOHHOM KOHCTPYKUMM MOTYT BXOAMTb MNapPOU30NALMOHHbIN,
NpPeAoXPaHUTENbHbIN U BbIPaBHUBAOLWLMIA CIOM;

3.8 MHOrocnoiiHaa TenJOU3ONALMOHHAA KOHCTPYKUMA: KOHCTPYKLUMA, COCTOALWLAA M3 ABYX M
6onee cnoes pa3ANYHbIX TENIOU30NALMOHHbIX MaTepManos;

3.9 NOKPOBHbINA CAOM: INEeMEHT KOHCTPYKUMM, YCTaHABAMBAEMbI NO HAPYXKHOM MNOBEPXHOCTU
TENNOBOM M30A5UMM ANA 3aWMTbl OT MEeXaHUYECKUX NOBPEXAEHUA U BO3AENCTBMA OKpPYXKaloLen

cpeabl;

3.10 Nnapoun30oNALMNOHHDbINA CNOWU: DIeMEHT TENIOU30NALMOHHON KOHCTPYKUMM 0bopyaoBaHUA U
TpybonpoBoAOB C TeMMepaTypon HMKe TemnepaTypbl OKPYrKalowen cpedbl, NpeaoxpaHarowmin
TEN/IOM30NALMOHHbIN CNOM OT NPOHMKHOBEHMA B Hee MapoB BOAbl BCAEACTBME PA3HOCTU
napumanbHbiX AaBAEHMUA Napa Y XON04HON NOBEPXHOCTU U B OKPYXKAIOLLLEN Cpeae;

3.11 npepoXpaHUTENbHDIN CNOM: INEeMEHT TEMNOU30NALMOHHBIN KOHCTPYKUMK, BXOAAWMMI, KaK
NpaBW/o, B COCTaB TEMNJIOU30/IALMOHHON KOHCTPYKUMKU Ana obopyaoBaHua M TpybonpoBoaoB C
TemnepaTypoi MOBEPXHOCTM HUNKE TeMMepaTypbl OKPyKatlowen cpeabl C UEAbI  3aWmThl
Napoun30NALMOHHOIO CN0SA OT MEXaHUYECKUX NOBPEXAEeHWUI;

3.12 TemnepatypHble pedopmauumu: Tennosoe pacWMPEHUE WU CKaTUe U30AUPYyeMO
NMOBEPXHOCTU U 3/IEMEHTOB KOHCTPYKLUMWN NMOZ BO3AENCTBMEM U3MEHEHWUS TEMMEPaATYPHbIX YCOBUN
NP MOHTA}Ke U 3KCMAyaTaLuMn N301MPYEeMOro 06bekTa;
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3.13 BblpaBHMBAKOWMNA CNOW: DNEMEHT TEMNOMU30NALUOHHON KOHCTPYKLMW, BbIMOAHAEMbIA U3
YMPYrux PyNOHHbIX WAW INCTOBbIX MATEPMANoB, YCTAHABAMBAETCA MO MAFKMM MOKPOBHbIN CAOM
(Hanpumep 13 NaKOCTEKNOTKAHM) ANA BblpaBHMBaHMA GOPMbl NOBEPXHOCTH.

4 O0uMe MoJ0KeHus

4.1 TennounsonAunoHHan KOHCTPYKLMSA AO/IKHa obecneuynBaTb napameTpbl
TEeN/0X0N040HOCUTENsA  MPWU  3KCNAyaTauuMuv, HOPMATUMBHLIM  YpOBEHb TEMNIOBbIX NOTeEpb
obopygoBaHunem un TpybonpoBogamu, Ge3onacHyo ANA YesioBeKa TeMnepaTypy WX HapyXKHbIX
NoBEpPXHOCTEN.

4.2 KOHCTpYKUMM TensaoBoM usonaumu TpybonposBoaosB M 0H60OpyaoBaHMA AO/XKHbI OTBEYaTb
TpeboBaHuaAM:

3HeproadPeKkTUBHOCTM - MMETb  ONTMMaNbHOE  COOTHOLWEHWE  MeXAy CTOMMOCTbIO
TENNOU30NALUNOHHOM KOHCTPYKUMM U CTOMMOCTbIO TEMOBbIX MNOTEPb Yepe3 U30NALMI0 B TeYeHue
pPacYyeTHOro CPOKa 3KcnyaTaumm;

3KCMNNyaTaUMOHHON HAAEXHOCTM WU [AOJrOBEYHOCTM - BblAep)KMBaTb 6€3  CHUMKeHUsA
TEeNN03aWMUTHbIX CBOMCTB M pPa3pylleHUsa 3KChyaTalMOHHble TemnepaTypHble, MexaHU4Yeckue,
XMMUYECKME N ApYyrMe BO34ENCTBUA B TEYEHNE PACYETHOrO CPOKA IKCNAyaTaumm;

6e30nacHOCTU ANA OKpyXKalowen cpedbl U 06CNyKMBAKOLWEro NepcoHana npu sKcnayaTaumm u
YyTUAN3aLMMN.

MaTtepuanbl, UCNONb3yeMble B TEMNJOU30NALNOHHbBIX KOHCTPYKUMAX, HE AO/KHbI BblAeNATb B
npouecce 3KCNAyaTauMu BpefHble, MOXKApPOOMaCHble M B3PbIBOOMACHbIE, HEMPUATHO NaxHyLme
BELLECTBA, a TaKKe HonesHeTBOPHbIe HaKTepuun, BUPYCbl U TPUBKK, B KONNYECTBAX, NPEBbILLAOLLNX
npeaenbHO A0NYCTUMbIE KOHLEHTPALUMU, YCTaHOB/IEHHbIE B CAHUTAPHbIX HOPMaX.

4.3 Mpwu BbIbOpE MaTepuanos 1 U3gennin, BXoaalwmx B COCTaB TENI0M30AALMOHHbIX KOHCTPYKL M
ANA NOBEPXHOCTEN C MONOMKUTENbHBIMM Temnepatypamun TennoHocutena (20 °C u Bbiwe), cneayeT
YUYMTbIBATb Caeayowme GakTopbl:

MEeCTOPaCMo/IoOXKeHNe N30ANPyemMoro o6beKTa;

TemnepaTypy U30AMPYyeMOoii NOBEPXHOCTH;

TEMMNEPATYPY OKPYyKatoLLen cpeapl;

TpeboBaHMA NoXKapHOW 6e3onacHocTy;

arpeccMBHOCTb OKPY*KaloLLEM cpebl UW BELLECTB, COAEPKALLNXCA B U30NMPYEMbIX OO BEKTAX;
KOPPO3MOHHOE BO3AENCTBUE;

maTepuran NnOBEPXHOCTU U30TNPYEMOTO 06'bEKTa,'
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AONYCTUMbIE Harpy3Kkun Ha U30aMpPyeMyo NOBEPXHOCTb;

Hanuune BMbpaLMn 1 yaapHbIX BO3AENCTBUI;

Tpebyemyto A0NrOBEYHOCTb TENI0M30NALNOHHOM KOHCTPYKLUMUK;
CaHUTAPHO-TUTMeHMYeckne TpeboBaHuUs;

Temnepatypy NpMMeHeHUsa Ten10M30A58LNOHHOIro MaTepumana;
TEeNnNonpPoBOAHOCTb TENNOM30AALNOHHOIO MaTepmana;
TemnepaTtypHble gedbopmaLnm U30INPYEMbIX NOBEPXHOCTEN;
KOHOUIypauns n pasmepbl U30IMPYEMON NOBEPXHOCTU;

YCNOBUA MOHTaa (CTeCHEHHOCTb, BbICOTHOCTb, CE30HHOCTb M A4p.);
YCNOBUA AEMOHTA)Ka U YyTUAN3ALMUN.

Tennon30nAUMOHHAA KOHCTPYKUMS TpybonpoBoA0B TEMNOBbLIX CETEN NOA3EMHON HecKaHanbHOM
NPOKNAAKM AO/IXKHA BblAepKMBaTb 6e3 paspyLlieHusa:

BO34,EeMNCTBUE FPYHTOBbIX BOA;
HarpysKM OT MacCbl BblWENENKALLErO FPYHTA U NPOXOAALLEro TPaHCNopTa.

Mpu BblbOpe TENNOM3ONAUMOHHBIX MATEPUANIOB M  KOHCTPYKUMM ANA NOBEPXHOCTEM C
TemnepaTypon TennoHocuTena 19 °C M HUXKe U oTpuuaTeNbHOW TemnepaTypon AONONHUTENbHO
cnefyeT yuuTbiBaTb OTHOCUTE/IbHYIO B/IAXKHOCTb OKPYMKAOLWEro BO3A4yXa, a TaKKe BNAAXKHOCTb U
NaponpPOHUL,AEMOCTb TEMIOU30NALMOHHOIO MaTepurana.

4.4 B cOCTaB KOHCTPYKUMW TEMNNOBOW W30NAUMW AONA MOBEPXHOCTENM C MONOXKUTENbHOM
TemnepaTypoi B KayecTBe 06a3aTeNbHbIX 3/1EMEHTOB A0/XKHbI BXOAUTb:

TENA0OM30NALMOHHbIN CNOW;
NMOKPOBHbIN CNOW;
3/IeMEHTbI KpenaeHus.

4.5 B cocTtaB KOHCTPYKUMM TEMJOBON M30AAUMM ANA MNOBEPXHOCTEM C OTpuLaTENbHOM
TemnepaTypoi B KayecTBe 06A3aTe/IbHbIX 3/1@MEHTOB A0/KHbl BXOAUTb:

TENA0M30NALUMOHHbIN CNOW;
Napou30ALMOHHbIN CNOW;

NOKPOBHbIN C/IOW;

www.pkb-titan.ru w TATAH



1EMEHTbI KpenneHunAa.

Mapon30NALMOHHBIN CNON cneayeT NpeaycMaTpmMBaTb TaKXKe Npu TemnepaTtype U30AMpyemoMn
NoBepXHOCTN HuKe 12 °C. YCTPOWMCTBO MapOM30AALMOHHOINO CNos nNpu Temnepatype Bbiwe 12 °C
cnepyet npepycmatpueatb gnAa obopyaoBaHuMAa M TpybonpoBOAOB € TeMMNepaTypon HuKe
TemnepaTypbl OKPYKAKOLWLEN cpenbl, eCM pacyeTHaa Temnepatypa M30AMPYEMOM MNOBEPXHOCTM
HUXKe TemnepaTypbl «TOYKM POCHI» MPU PACYETHOM AABAEHUU U BIAXKHOCTU OKPYrKatoLwwero Bo3ayxa.

HeobxoAMMOCTb YCTaHOBKWN NapoOmn30ALNOHHOIO CNOS B KOHCTPYKLMK TEMNIOBON M30AALUN ANA
NMOBEPXHOCTEW C NEPEMEHHbIM TEemMNepaTypHbIM  PEXUMOM (0T  «MONIOXMKUTENbHOW» K
«OTpULATENbHON» M HAa0bOPOT) onpeaenseTcs PacyeTom ANA WUCKAOYEHUA HAKOMNEHWs Bnaru B
TENNI0M30NALUOHHON KOHCTPYKLMM.

AHTUKOPPO3MNOHHbIE NOKPbITUA M3OJ'IMpyeMOﬁ NnOBEPXHOCTU He BXO4AT B COCTaB
TENTOU3ONALNOHHDbIX KOHCprKLI,VIVI.

4.6 B 3aBMCMMOCTM OT MPUMEHAEMbIX KOHCTPYKTUBHbIX PELIEHU B COCTaB KOHCTPYKLUU
[ONOJIHATE/IbHO MOTYT BXOAMUTb:

BblpaBHWUBAKOLW NI CNOW;
npeaoxpaHnUTeNbHbIA CNOMN.

MpefoXpaHUTENbHbLINM CNOK cneayeT nNpeaycmMaTpuBaTb MpPUM NPUMEHEHUM METANIMYECKOro
NMOKPOBHOTrO CNOA ANA NPEAO0TBPALLEHMA NOBPEXKAEHUSA NAPOM30NALMOHHbIX MaTEPUANOB.

S TpeGoBaHusi K MaTepHaJIaM U KOHCTPYKIHMSM TeIJIOBOI H30JISIIIUH

5.1 B KOHCTpyKuMAX Tenaousonsaumm obopyaosBaHua u TpybonpoBoAoOB C TemnepaTypamu
coAaepKalLmMxca B HMX BelecTs B AnanasoHe ot 20 go 300 °C gna Bcex cnocoboB NpoKnaaku, Kpome
H6eckaHanbHOM, cneayeT NPUMEHATb TEN/ION30NALMOHHbIE MaTepuanbl U U34ENUA C NNOTHOCTbIO He
6onee 200 kr/m3 n KoapOUUMEHTOM TENNONPOBOAHOCTU B CYXOM COCTOAHUMU He 6onee 0,06 BT/(m -
K) npu cpeaHen TemnepaTtype 25 °C. [lonyckaeTca npumeHeHne acbecToBbIX LWHYPOB ANA U30AALMMN
TpybonpoBOAOB YCNOBHbIM NPOXOAOM A0 50 MM BKIOUMTENBHO.

Bbibop TEnnou3onAUMOHHOrO MmaTepuana ANA KOHKPETHOM KOHCTPYKLUMM OCYLLecTBAAeTCA Ha
OCHOBaHWUWN TeXHUYECKUX TPeboBaHUM, U3NOXKEHHbIX B TEXHUYECKOM 33[aHUM Ha NPOEKTUpPOBaHME
TENN0BOM N30NALUN.

5.2 B KayectBe MepBOro TEMJIOM30NALMOHHOINO CNOA  MHOFOCAOMHBIX  KOHCTPYKLUMMH
Tenaousonaummn obopyaoBaHUA 1 TpybonpoBoAOB C TEMNepaTypamMm COAEPIKALLUXCA B HUX BELLECTB
B guanasoHe oT 300 °C u 6onee AONYyCKaeTCA NPUMEHATb TEMJIOU30NALMOHHbIE MaTepuanbl U
U34eNMA C NIOTHOCTbIO He 6onee 350 Kr/m3 u Ko3dPMUMEHTOM TENNONPOBOAHOCTM NPU CpeaHe
Temnepatype 300 °C He 6onee 0,12 BT/(m - K).

5.3 B KauyecTBe BTOPOro W MNOCAEAYIOWMNX TEMNIOM30AALUMOHHBIX CNOEB KOHCTPYKUUIA
Tennounsonauum obopyaoBaHua M TPybONpPoOBOAOB C TEMMNEPATYPOMN COAEPKALLMXCA B HUX BELLECTB

www.pkb-titan.ru LT TATAH



300 °C u bonee ans Bcex CNocoboB NPOKNAAKM, Kpome 6eckaHanbHOM, cnepyetr MNPUMEHATb
TENNOU301ALUMOHHbBIE MaTepuabl U U3AEANA C NNOTHOCTbIO He 6onee 200 Kr/m3 1 KoabdpuumeHTOM
TENNONPOBOAHOCTM Npu cpeaHen TemnepaTtype 125 °C He 6onee 0,08 BT/(m - K).

5.4 Ona TennousonAauMOHHOro cnosi TPybonpoBOAOB C MNONOMKUTE/NbHOW TemnepaTypoir npu
6eckaHanbHOM MPOKNafKe cneayeT NMPUMEHATbL MaTepuasbl C NAOTHOCTbIO He 6onee 400 Kr/m3 u
TennonpoBoAHocTbio He 6onee 0,07 BT/(m - K) npu Temnepatype matepuana 25 °C 1 BAaXKHOCTY,
YKa3aHHOW B COOTBETCTBYIOLMX FOCYAapPCTBEHHbIX CTaHAAPTAX UAN TEXHUYECKUX YCNOBUSX.

5.5 [Ona TennoumsonAauMoHHoro cnos obopyposaHuMa M TpybonpoBOAOB C OTpUUATE/NIbHbIMU
Temnepatypamu cseayet NPUMEHATb TENNOU30/IALNOHHBIE MaTepPUasbl U U34e1UA C NNOTHOCTbIO He
6onee 200 Kkr/m3 1 pacyeTHON TeNNONPOBOAHOCTBLIO B KOHCTPYKLUMM He 6onee 0,05 BT/(m - K) npwm
TemnepaType Bellects MUHyc 40 °C 1 Bbiwe 1 He 6onee 0,04 Bt/(m - K) - npn muHyc 40 °C.

Mpw BbIBOpPE MaTepurana TENNOM30NALMOHHOIO C0A NOBEPXHOCTU ¢ TemnepaTtypori oT 19 ao 0 °C
cnepyet OTHOCUTb K NOBEPXHOCTAM C OTPULLATE/IbHbIMM TEMNEPATYPAMM.

5.6 CooTBeTCTBME MaTEpPUANOB, NPUMEHAEMbIX B Ka4ecTBe TEM/IOU30ALMOHHOIO U NMOKPOBHOIO
CNoeB B COCTaBe TEMJIOU3OAALMOHHBIX KOHCTPYKUMM obopypoBaHma w  TpybonposBoaos,
TpeboBaHMAM K KayecTBy MPOAYKUUM, CAHUTAPHO-TUTMEHUYECKMM TpeboBaHuaM M TpeboBaHMAM
noXKapHon 6e30MacHOCTM A0MKHO ObiTb NOATBEPKAEHO pe3y/ibTaTaMU UCMNbITAHWUIN, BbINOAHEHHbIX
aKKpPeaAUTOBaHHbIMW OpPraHM3aLUAMMU.

5.7 KoHcTpyKumMAa TennoBoi nsonaumm tTpybonposoaos npu 6eckaHanbHOM NPOKAaAKe A0NKHA
0bnanatb NPOYHOCTLIO Ha CxkaTue He meHee 0,4 MMNa.

Mpu 6eckaHanbHOW MPOKAaZKe TEN/OBbIX ceTel cneayeT NPEMMYLLECTBEHHO MNPUMEHATb
npeaBapuTenbHO U30/MPOBAHHbIE B 3aBOJACKMX YCAOBUAX Tpybbl C y4eTomM AOMNYCTUMOM
TemnepaTypbl NPUMEHEHUA TEMIOU30NALMOHHOIO MaTepuana U TemnepatypHoro rpadumka pabortbl
TEenaoBbIX ceTeN.

MpuMmeHeHWe 3acbiNHOM M30aAuMKM TpybonpoBOoAOB NPU NOA3EMHOM MPOKNALKE B KaHanax M
H6eckaHanbHO He gonycKaeTca.

5.8 Mpu 6eckaHanbHOW NPOKAaAKe nNpeaBapuUTelbHO WM30/MPOBaHHble TpybonpoBoabl €
nsonauMen U3 NeHonoAnypeTaHa B NONMITUNEHOBON 060104Ke A0MKHbI 6bITb CHabXKeHbl cucTemon
onepaTMBHOrO AMCTAHLUMOHHOIO KOHTPOA BAaXKHOCTU nsonaumm (OOK).

5.9 He ponyckaeTca npuMeHATb acbecTocoaepikallme TenaousoNsUMOHHbIe maTepuanbl Ans
KOHCTPYKLUMA TennosBoh wusonaumm obopyaosBaHua wu  TpybonpoBOoAOB C OTpULATENbHBIMU
TemnepaTypaMn COAEPKAWMXCA B HUX BELWECTB M ANA u3onauum TpybonpoBogoB MoA3eMHOWN
NPOKNAAKM B HEMPOXOAHbIX KaHaNax.

5.10 MNpu BbibOpeE TENNOU3ONALNOHHLIX MAaTEPMANOB U MOKPOBHbLIX CNOEB C/leAyeT YYUTbiBaTb
CTOMKOCTb 3/1EMEHTOB TEMNI0OMU30NALUMOHHON KOHCTPYKUMM K XMMUYECKU arpeccuMBHbiM dakTopam
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OKpy’Kalollel cpefibl, BKAOYaA BO3MOXHOE BO3AeNCTBME BELLECTB COAepPKaLlMXCa B U30/IMPYEMOM
obbekTe.

He ponyckaetca npumeHeHMe TenJIOU30NALMOHHbBIX MATEPMaNoB, COAEPIKALLMX OpraHnyYecKme
BELLEeCTBa, 4NA U30AALUN KOHCTPYKUUIM 0bopyaoBaHMA U TpybonpoBoAOB, COAEPKALLUX CUbHbIE
OKUC/IUTENN (KUAKMIA KUcnopoa,).

Ona meTannnyeckmx NOKPbITUA A0/IKHA NPenycMaTpMBaTbCA aHTMKOPPO3MOHHAA 3alimMTa UK
BbIOMpPATbCA MaTepuan, He NOABEPIKEHHbIV BO34EMCTBUIO arpeccMBHOM cpeapbl.

5.11 Ons obopyaoBaHuMa M TpybonpoBoAOB, NOABEPraloWMXcA yAapHbIM BO3AENCTBMAM U
BMbOpauMn, peKomeHAyeTca NPUMEHATb TeNoOM30ALMOHHbIE U34eNns Ha ocHoBe 6a3anbToOBOroO
CynepToHKOro mMnuM acbectoBOro BOJIOKHA WAW Apyrne maTtepuasnbl, BUOPOCTOMKOCTb KOTOPbIX B
YCNOBMAX  3KCNAyaTauuu noaTBepXaeHa pe3ynbTaTamu NCNbITaHWUI, BbINO/HEHHbIX
aKKPeaMUTOBAHHbIMM OpraHM3aUnaMM.

Ons 06beKToB, MoABepralolWnXcs BMBpPaLUKM, NPU NPUMEHEHUM LITYKaTYPHbIX 3aLLUTHbIX
NMOKPbLITUA  cneagyeT NpeaycMaTpMBaTb OKMEMKY  LITYKaTypHOro  3alUMTHOTO  MOKPbITUA C
nocneayoLen oKpackoii.

5.12 TMpu nNpoOeKTUpoBaHMM OOBEKTOB C MOBbIWEHHbIMWU  CAHUTAPHO-TUTMEHNYECKUMM
TpeboBaHMAMM K COAEPHKAHMIO Mbl/IM B BO3AYXE MOMELLEHUIA B KOHCTPYKLUMAX TENAOU30NSLUNN He
A,0NyCKaeTcA NPMMEHEHNE MATEPUANO0B, 3arPA3HAIOLLMX BO34YX B MOMELLEHUAX.

PekomeHayeTcs NpMMeEHEHWe TenaoU30ASALUNOHHbBIX U3AEeNMA Ha OCHOBE MWHEpanbHOM BaTbl C
ANAMeTPOM BOJIOKHA He 6onee 5 MKMm, n3gennii 3 cynepToHKOro CTEK/IOBOIOKHA B 0OKNagKax co
BCEX CTOPOH U3 CTEKNSAHHOMN UKW KPEMHE3EMHOM TKaHW U NoA, repMeTUYHbIM 3aLLUTHBIM NOKPbITUEM
WA OPYrMX MaTepuanoB, COOTBETCTBME KOTOPbIX YKa3aHHbIM  CAHUTAPHO-TUIMEHUYECKMM
TpeboBaHMAM NOATBEPXKAEHO pe3ynbTaTaMW UCMbITaHWM, BbINOJIHEHHbIX aKKPEeAUTOBAHHbIMMU
opraHusauuamm.

5.13 B KOHCTpyKUMAX TennoBOM W30MAUMWU, NpeAHasHa4YeHHbIXx ana obecnevyeHus 3adaHHOM
TemnepaTypbl Ha NOBEPXHOCTU M30NALUMMN, B KA4ECTBE MOKPOBHOIO C/10 PEKOMEHAYETCA NPUMEHATb

MaTepuanbl CO CTENEHLIO YePHOTbI He HMxe 0,9 (c KoabPUUMeHTOM U3NydeHns He HuKe 5,0 BT/(m? -
K4).

5.14 He ponyckaetca MNpPUMEHEHWE METAN/IMYECKOro MOKPOBHOrO CN0oA Mpu NOA3EMHOM
H6eckaHanbHOM NPoOKNaaKe M Npoknaake TpybonpoBoAoB B HENPOXOAHbIX KaHaax.

MOKPOBHbIN CNOM U3 TOHKO/JIMCTOBOTO MeTanNa C Hapy)KHbIM MOAMMEPHbLIM MOKPbITUEM He
[ONYCKaeTCA NPUMEHATb B MECTax, NoABEPKEHHbIX MPAMOMY BO3LEMCTBUIO CONTHEYHbIX y4Yei.

5.15 MNMOKpOBHbIM CION A0NYCKAETCA He NPeayCcMaTPMBaTb B TEMNOU3ONALMOHHBIX KOHCTPYKLUMAX
Ha OCHOBE M34eNNii U3 BOJIOKHUCTbIX MAaTEPMANOB C MOKPbITUEM (KILLIMPOBAHHbIX) U3 aIFOMUHUEBOW
$ONbIM MNN CTEKNOTKAHWU (CTEKNOXO/CTA, CTEKNOPOTOXKN) U BCMEHEHHOTO CMHTETUYECKOTO KaydyKa
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ANA U30AMpPYyeMbIX OOBEKTOB, PACMO/IOXKEHHbIX B MOMELLEHMAX, TOHHENAX, NOABaNAX U YepAaKax
3[aHUI, U NPU KaHaNbHOM NpoKnagKe Tpybonposoaos.

5.16 Yucno cnoes Napomn3oNALMOHHOIO matepuana B TENJOM30AALUMOHHDBIX KOHCTPYKUMAX ANA
obopynoBaHua M TpybonpoBOAOB C OTPULATE/IbHbIMM TemMnepaTypamu COAEPHKALMXCA B HUX
BELLECTB PEKOMEHAYETCS NPUHMMATL No Tabauue 1.

5.17 Mpu npumeHeHUU TENAOU30NAUMOHHBIX MaTEPUANoB U3 BCMNEHEHHbIX MNOJIMMEPOB C
3aKPbITbIMX  MOPamMM  HeobXoAMMOCTb NPUMEHEHUA NAPOM3ONALMOHHOTO CNOA [0/KHA ObITb
obocHoBaHa pacyeTom. lpu UCKNOYEHMM MAPOM30NALMOHHOIO CNOA CheayeT npeaycmMaTpuBaTtb
repmeTmsaLmio CTbIKOB U34e/IMn MaTepranamm, He NPOMNYCKALWMMN BOAAHbIE Napbl.

Tabnuuya 1
Yncno cnoes Napoun3onALMOHHOIO MaTepumana B
TEeNn10M301ALMOHHON KOHCTPYKLMM B 3aBUCMMOCTHU OT
TemnepaTtypbl U30/IMPYEMOIt NOBEPXHOCTU N CPOKA
Mapoun3onALMOHHbI SKkcnayataunu
TonwmHa, mm
maTtepuan
OT mnHyc 60 go 19 OT mnHyc 61 go
Huke muHyc 100 °C
°C muHyc 100 °C
8 net 12 net 8 net 12 net 8 net 12 ner
NMonunatuneHosaa nneHka,| 0,15-0,2 2 2 2 2 3 -
FOCT 10354;
nJieHKa 0,21-0,3 1 2 2 2 2 3
NOJIMBUHUNOYTMPANbHAA
Kneawas, FTOCT 9438;
naeHka nonamstmneHosasal 0,31-0,5 1 1 1 1 2 2
TepmoycagoyHas, roCT
25951
donbra antommumesas,| 0,06-0,1 1 2 2 2 2 2
rOCT 618
MN3on, TOCT 10296 2 1 2 2 2 2 2
Pybepona, FOCT 10923 1 3 - - - - -
1,5 2 3 3 - - -
MpumeyaHusa
1 /[onyckaeTrcA npuMMeHeHWe Apyrux maTepuanos, obecneynmBaloWMX YPOBEHb COMPOTUBAEHUS
NapoNPOHULAHUIO HE HUMKE, YEM Y NPUBELAEHHbIX B Tabanue.
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Yuncno cnoes NapomsonsauMOHHOTO MaTepmana B
TEnA0U30NALNOHHOMN KOHCTPYKLMMN B 3aBUCMMOCTM OT
TemnepaTypbl U30AMPYyEMOI MOBEPXHOCTM U CPOKa

Mapoun30nALMOHHbIN aKcnayatauum
TonwmHa, mm
maTepuan

OT mnHyc 60 go 19 OT mnHyc 61 go

Huke muHyc 100 °C
°C muHyc 100 °C

8 net 12 net 8 net 12 net 8 net 12 net

2 [na maTepuanioB C 3aKPbITOM MOPUCTOCTbIO, MEILWMX KO3PULMEHT NaponpoHuLaemoctu meHee 0,1
mr/(m - 4 - MNa), Bo BCex cayvanax NPUHUMAETCA OAMH NAPOU30NALMOHHBIN CION.

(Oneuatka).

5.18 Tennou3onsuMOHHbIE KOHCTPYKUMW M3 MaTepuanoB C rpynnoi roptodectn I3 un 4 He
AO0MNyCcKaeTca npeaycmaTpuBaTb A1 060pyaoBaHMa U TPy6oNpoBOAOB, PACNOOKEHHbIX:

a) B 34aHUAX, Kpome 34aHui |V cTeneHM OrHecToOMKOCTM, OAHOKBAPTUMPHbIX WU/bIX AOMOB U
OX/1TaXKAaemMblX NOMELLEHU X0N0ANNbHUKOB;

6) B HapyXHbIX TEXHONOTMYECKNX YCTAHOBKAX, KPOME OTAENbHO CToALEero obopyaoBaHus;

B) Ha 3CTakafdax W ranepesx Npu Haanumm Kabenen mn TpybonpoBoAOB, TPAHCMOPTUPYHOLLUX
roptoyme BeLecTsa.

Mpwn aTOM AONyCcKaeTca NpUMeEHeHUe roprodmx matepmanos rpynnel 3 nnu M4 gna:
Napoun30/IALMOHHOrO CN10S TONWNHON He Bonee 2 MM;
CNOA OKPACKM UAN NNEHKU TONWMHOM He 6onee 0,4 mm;

MOKPOBHOro cnosA TpybonpoBOAOB, PACNO/IOMKEHHbIX B TEXHMYECKMX MOABaNbHbIX 3Ta)kax W
NoANoNbAX C BbIXOAOM TOJIbKO HapyXy B 34aHuUAX | 1 Il cTeneHel orHecToKocTn Npu yCcTponcTaee
BCTaBOK AJ/IMHOM 3 M U3 HErOPOYMX MaTepuanos He 6onee yem Yepes 30 m gaunHblI Tpybonposoaa;

TENTOU3ONAUMOHHOIO C/noA U3 3a/IMBOYHOro nNeHONnoJ/InypeTtaHa MNpn MNOKpPOBHOM Caoe w3
OLI,VIHKOBBHHOVI CTaIn B HAPYXKHbIX TEXHO/TOTMYECKNX YCTAaHOBKAX.

MOKPOBHbIN cnoit n3 cnaboroptoumx matepuranos rpynnbl 'l v M2, npumeHAEMbIX ANA HAPYKHbIX
TEXHO/IOMMYECKMX YCTAHOBOK BbICOTON 6 M U 6osiee, A0/1*KeH ObiTb Ha OCHOBE CTEK/IOTKAaHW.

5.19 Tennosas n3onaumna Tpybonposoaos n obopyaoBaHuAa AoMKHA obecneumsaTtb 6e3ycnoBHoe
BbINONHEHWe TpeboBaHM 6e30NacCHOCTM M 3aLWUTbl OKPY»KatoLwen cpeapl.

Ona  TpybonpoBOAOB HAA3EMHOM MNPOKNALAKM MNPU  NPUMEHEHUU  TENNOU30NALNOHHBIX
KOHCTPYKLMI U3 TOptoumMx matepunanos rpynnel 3 n 4, cnegyet npeaycmaTpusaTh:
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BCTaBKM AAMHOM 3 M M3 Heroproyux maTepuanoB He 6Gonee uyem uyepes 100 m ANuvHbI
TpybonpoBoaa;

Y4aCTKM Tena10nU301AULNOHHbIX KOHCprKLI,VIVI M3 HEroprymx matepumasoB Ha pPaACCTOAHUN He
MmeHee 5 M OT TeXHOI0rMYecKmnx YCTaHOBOK, coaepalnx roproyme rasbl 1 XUAKOCTH.

Mpu nepecevyeHnn TpybONpPOBOAOM MPOTMBOMOXKAPHOM Mperpagbl cneayet npeaycmatpuBaTb
TEN/IOU30NALUNOHHbIE  KOHCTPYKLMW U3 HEroprumx MaTepuanoB B nNpegenax pasmepa
NPOTMBONOXKAPHOM Nperpaasbl.

Mpy NPMMEHEeHUM KOHCTPYKLUMIA TENONPOBOAOB B TENNOBON U30AALUN U3 TOPOYMX MAaTEPUANOB
B Heroptoyert 060104Ke AONYCKaeTCA He AenaTb MPOTUBOMNOXKAPHbIE BCTAaBKM.

TpeboBaHMA K NoXKapHOM 6e30NMacHOCTU TEMJIOU30NALMOHHbBIX KOHCTPYKUMI TpybonposBoaos
TennoBbIX ceTen onpegenatotca no CM 124.13330.

5.20 Ona anemeHTOB 060pPYyAOBaHMA M Tpybonposoaos, Tpebyrowmux B npouecce sKcnayatTaymm
cucTemaTmyeckoro HabnwopaeHwa, cnegyeT npeAycmatpuBatb  cH60pHO-pa3bopHble  CbeMHble
TENNIOU30NALMUOHHbIE KOHCTPYKLMMU.

CbeMHble TenI0U30/ALUNOHHbIE KOHCTPYKLUMU O0/MKHbI MPUMEHATbCA A1A UM30AALUM JIOKOB,
bnaHUEeBbIX CcOeAMHEHUI, apmaTypbl M KOMMEHCATOPOB TPybONMpoBOAOB, a TaKXKe B MecTax
M3MEPEHNI U NPOBEPKMU COCTOSHUA U30/IMPYEMbIX NOBEPXHOCTEMN.

5.21 U3penna u3 muHepanbHOW BaTbl (KAMEHHOM BaTbl M CTEK/I0BOJIOKHA), NpUMEHAemble B
KayecTBe Ten/IoU30NAUMOHHOIO cnoa Ans TpybonpoBoAOB MNOA3EMHON KaHa/lbHOW MPOKNAAKM,
A0MKHbI 6bITb TMapPodobU3nMpoBaHbI.

He ponyckaeTtcs npuMmeHeHue TenaoU30NALUMOHHbIX MaTepManos, NOABEPIKEHHbIX AECTPYKLUUU
npu B3aMmMoaencTeum ¢ Bnarom (acbecrtocoaeprkallias MacTUYHaA M30NAUMA, U3LENMA U3BECTKOBO-
KPEeMHE3EeMUCTbIE, NEP/IUTOLEMEHTHbIE U COBE/IUTOBbLIE).

5.22 TMpun NpoOEKTMPOBaAHMWU TENNO0BOM W30NAUMM  C/lefyeT  Y4YUTbiBaTb BO3MOXHOCTb
KOPPO3MOHHOrO BO34ENCTBUA TEMJIOU3ONALMOHHOIO MaTepuana MAN BXOAALWMX B €ro COCTaB
XMMUYECKMX BeLeCTB Ha MeTaN/IM4Yeckne noBepXHOCTM obopyaoBaHMA M TpybonpoBooOB B
NPUCYTCTBMM BAarM. B 3aBUCMMOCTM OT MmaTepuana M30AMpyemMon MNOBEPXHOCTU (cTanb
yrnepoamucTas, ctaib NermpoBaHHas, LBETHblIE MeTa/llbl U CMaBbl) U BUAA KOPPO3UKN (OKUCNEHWUE,
WenoYyHas KOppOo3usa, pacTpeckMBaHWe Mo HanpsKeHnem) B TEeXHMYECKOM 3aJaHuM Ha
NPOEKTUPOBaHME cneayeT  yKasbiBaTb TpeboBaHMA NO  OFPaHMYEHUID  COoAep)KaHuAa B
TEeNJ0M30N15LMOHHOM MaTepuane Bo40PaCcTBOPMMbIX X10pnaoB, GTopnaos, cBOOOAHbIX LLEeoYen U
pH maTtepunana.

6 IlpoexTpPOBaHUE TEMJIOBOI U30JIALNH

6.1 Onpe,qenel-me TONIWMHDbI TENNIOU3O0NALNMOHHOIo c€sno0a no HOpMMpOBaHHOVI NNAOTHOCTU
Tenn0B80ro NOToKa
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6.1.1 Hopmbl NAOTHOCTM TENNOBOrO NOTOKAa 4Yepe3 M30/IMPOBAHHYHD NOBEPXHOCTb OOBEKTOB,
pacnonoxeHHbix B EBponenckom pernoHe Poccumn, cnegyeT npuHUMaT:

O0na obopydosaHus U  mpyboripoeodos C  M0/A0XUMESbHbIMU  memnepamypamu,
PACMONOHEHHbIX:

Ha OTKPbITOM BO3A4yXe - No Tabamuam 2 u 3;
B MOMELLEHUM - No Tabanuam 4 u 5;

0149 obopydosaHus U  mpybonposodos € ompuuyamesnbHbIMU  memrepamypamu,
PACMONOHEHHbIX:

Ha OTKPbITOM BO34yXe - N0 Tabauue 6;

B NOMELLEHUM - No Tabauue 7;

MpuU NPoKaaoKe 8 HernpPoOXoOHbIX KAHAAAX:

Ana TpybonpoBoaoB ABYXTPYOHbIX BOAAHbIX TEM/OBbIX CETEN - MO Tabanuam 8 1 9;

ANA NaponpoBOAOB C KOHAEHCATONPOBOAaMM NPU UX COBMECTHOM MPOK/IaZAKe B HEMPOXOAHbIX
KaHanax - no Tabnuue 10;

Ana TpybonpoBoaoB ABYXTPYOHbLIX BOAAHbIX TENAOBbIX ceTel Npu 6eckaHaNbHOM NPOKNaAKe - No
Tabnmuam 11 - 12,

Hopmbl MNIOTHOCTM TEN/IOBOrO MOTOKA A/A TO/NCTOCTEHHbIX MeTaAAndYeckux TpybonposBoaos
cnefyeT NPUHMMATbL NO YC/IOBHOMY AMAaMETPY, COOTBETCTBYHOLLEMY CTaHAAPTHLIM TPybam TOro ke
Hapy»XHOro AnameTpa.

Mpn NpPOEKTUPOBaHWUM TENNOBOW  M30NAUMM  ANA  TEXHONOTMYECKMX TpybonpoBoaos,
NPOKNaAbIBAaEMbIX B KaHanax M 6HeckaHaNbHO, HOPMbl MNJIOTHOCTM TEMNJIOBOro MOTOKa cneayet
NPUHUMATb Kak ans TpybonpoBoAOB, MPOKAaAbIBAEMbIX HAa OTKPLITOM BO3AYyXeE.

6.1.2 TMpu pacnonoKeHnn u3oAMpyemMblx OOBEKTOB B APYrMX PerMoHax CTpaHbl cneayet
YUYMTbIBAaTb U3MEHEHWE CTOMMOCTU TENNOTbl B 3aBUCMMOCTM OT palloHa CTPOUTENbCTBa M cnocoba
NpoKknagKku Tpybonposoga (Mecta ycTaHOBKM 060pya0BaHuMA):

HOPMbl NAOTHOCTM TEMJIOBOrO MOTOKAa ANA MJIOCKOM WM UWMAMHAPUYECKOM MNOBEPXHOCTEN C
ycnoBHbIM npoxogom 6onee 1400 mm, g9, onpeaensatoTca no opmyne

g = gk, (1)

HOPMbl NJIOTHOCTKU TENZ1I0OBOIrO NOTOKa ANA LI,VII'IVIHLI,pVIHECKOVI NOBEPXHOCTU C YCNOBHbIM NMPOXOA0M

1400 mm 1 meHee, 4 , onpeaensoTca no popmyne
(2)
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rae g - HOPMUPOBaHHAA MOBEPXHOCTHAA MNOTHOCTb TEMA0BOro NoToKa, BT/MZ, npuHMmaemas no
Tabnmuam 2 - 7;

g/ - HOPMUPOBAHHAA IMHENHAA NIOTHOCTb TEMJIOBOrO NOTOKa (Ha 1 M ANMHbI UMAMHAPUYECKOTO
obbekTa), BT/m, npuHnmaemas no tabavuam 2 - 12;

K - KO3GOUUMEHT, y4YMTbIBAIOWNIA M3MEHEHMEe CTOMMOCTU TennoTbl M Tena0U30NALMOHHOM
KOHCTPYKLMW B 3aBUCMMOCTM OT palioHa CTpouTenbctBa M cnocoba npoknagku Tpybonposoaa
(mecTa yctaHoBKM obopyaoBaHus), (cm. Tabnumuy 13).

Tabnumuya 2 - Hopmbl NAOTHOCTM Ten/n0BOro NOTOKa obopypoBaHua u TpybonpoBoaoB ¢
NONOXKUTENIbHbIMM TemnepaTtypamu Npu pacnosoKeHMU Ha OTKPbITOM BO3AyXe U yucie 4yacos
pa6oTbl 60n1ee 5000

VCOBHbII Temnepatypa TennoHocutens, °C

prg:::gsoﬂa’ 20 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
MM MAOTHOCTb TENI0BOTrO NOTOKA, BT/Mm
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 5 11 20 31 42 54 67 81 95 111 | 128 | 145 | 163
40 5 12 23 35 a7 60 75 90 106 | 123 | 142 | 161 | 181
50 6 14 26 38 51 66 81 98 115 | 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 | 209 | 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
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VCOBHbII Temnepatypa TennoHocutens, °C
npoxoa,
20 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
Tpybonposoaa,
MM MAOTHOCTbL TENI0BOrO NOTOKA, BT/Mm
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 91 150 | 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
Bbonee 1400 n MNOTHOCTb TENJI0BOrO NOTOKA, BT/M?
NAoCKue
NOBEPXHOCTH 15 27 41 54 66 77 89 100 | 110 | 134 | 153 | 174 | 192
NpumeuaHue - MPoOMeNKYTOUHbIE 3HAYEHUSA HOPM NJIOTHOCTM TEM0BOrO MOTOKa C/eZyeT onpenenatb
WMHTepnoaaumen.

Tabnunuya 3 - Hopmbl NNOTHOCTM TenJIOBOro NOTOKa obopypoBaHuas u TpybonpoBoaos ¢
NONOXUTENbHbIMU TeMnepaTypamu NMpPU PacnoNioXKEHUU Ha OTKPbITOM BO3AyXe M YUC/ie YacoBs
pa6otbi 5000 U meHee

VC/I0BHbI Temnepartypa TensoHocutens, °C
npoxog,
20 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
Tpybonposoaa,

MM MAOTHOCTb TENNIOBOrO NOTOKA, BT/m
15 4 10 18 28 38 49 61 74 87 102 | 117 | 133 | 150
20 5 11 21 31 42 54 67 81 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
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VCOBHbII Temnepatypa TennoHocutens, °C
npoxoga,
20 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
TpybonpoBsoaa,

MM MAOTHOCTbL TENI0BOrO NOTOKA, BT/Mm
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 | 298 | 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 a7 91 150 | 204 | 259 | 314 | 371 | 429 | 489 | 551 | 614 | 679 | 746
800 53 | 102 | 166 | 226 | 286 | 346 | 407 | 470 | 535 | 602 | 670 | 740 | 812
900 59 | 112 | 183 | 248 | 312 | 377 | 443 | 511 | 581 | 652 | 725 | 800 | 877
1000 64 | 123 | 199 | 269 | 339 | 408 | 479 | 552 | 626 | 702 | 780 | 860 | 941
1400 87 | 165 | 264 | 355 | 444 | 532 | 621 | 712 | 804 | 898 | 995 | 1092 | 1193

Bonee 1400 n MANOTHOCTb TENNIOBOrO NOTOKA, BT/M?

nyocKue
NOBEPXHOCTH 19 35 54 70 85 99 112 | 125 | 141 | 158 | 174 | 191 | 205
NMpumeyaHue - [pomerKyTOUYHblE 3HAYEHMA HOPM MAIOTHOCTM TENNOBOro NOTOKa CneAyeT onpeaenatb
MHTepnoaaumen.

Tabnumuya 4 - Hopmbl NNOTHOCTU TENJIOBOrO NOTOKA AnA obopyaoBaHMa u TpybonpoBoaos ¢
NONOXKUTENbHbIMU TemnepaTypamu NpU PacnosoXKeHUU B NMOMELLEHMU U YUCae YAcoB PaboTbl
6onee 5000
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VCOBHbII Temnepatypa TennoHocutens, °C

prg::;ssoﬂa’ 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600

MM MAOTHOCTbL TENI0BOrO NOTOKA, BT/Mm
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 10 23 36 50 64 80 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 74 141 201 259 318 377 438 501 565 631 699 768
1400 99 187 263 337 411 485 561 638 716 797 880 964
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VCOBHbII Temnepatypa TennoHocutens, °C
npoxoga,
50 100 150 200 250 300 350 400 450 500 550 600
TpybonpoBsoaa,
MM MAOTHOCTbL TENI0BOrO NOTOKA, BT/Mm
Bonee 1400 n MANOTHOCTb TEN/IOBOrO NOTOKA, BT/M?
naocKue
NOBEPXHOCTH 23 41 56 69 82 94 106 118 130 141 153 165

NMpumeuyaHue - MpomeXKyTOUYHbIE 3HAYEHUA HOPM NAOTHOCTM TEMIOBOFO MOTOKA C/leAyeT onpeaenatb
MHTepnoaaumen.

Tabnumuya 5 - Hopmbl NNOTHOCTU TENAOBOro NOTOKA AnA obopyaoBaHMa u TpybonpoBoaos ¢
NONOXKUTENbHbIMU TemnepaTypamu NpU PacnoNoXKeHMU B NMOMELLEHMU U YMCNe YAcoB PaboTbl
5000 u meHee

VCOBHbII Temnepatypa TennoHocutens, °C

prg:::gsoﬂa’ 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600

MM MAOTHOCTb TEN0BOrO NOTOKA, BT/Mm
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 11 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 85 105 126 148 171 195 221 247
100 16 35 54 73 93 115 137 161 186 212 239 267
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 92 122 153 185 218 253 290 327 366 407
300 34 70 103 136 170 205 241 279 319 359 402 446
35.0 38 77 113 149 186 224 263 304 347 391 436 483
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VCOBHbII Temnepatypa TennoHocutens, °C
npoxoga,
50 100 150 200 250 300 350 400 450 500 550 600
Tpybonposoaa,
MM MAOTHOCTbL TENI0BOrO NOTOKA, BT/Mm
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 73 141 202 261 320 379 441 504 568 635 703 772
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
Bbonee 1400 n MNOTHOCTb TENJIOBOrO NOTOKA, BT/M?
NAOCKKue
NOBEPXHOCTM 26 46 63 78 92 105 119 132 145 158 171 190

I'Ipumeqal-me - HDOME)KYTO‘-IHbIE 3Ha4YeHnA HOPM NAOTHOCTK TenJ1I0BOro NOTOKa cnenyert onpenenAatb

WMHTepnoaaumen.

Tabnuya 6 - Hopmbl NNOTHOCTM TENNOBOro NOTOKa AnA ob6opyaoBaHMa u Tpy6onpoBoaos ¢

oTpUUuaTe/ibHbiIMU TEMNEPATYPaMU NPU PaCno/I0OXKEHNUN HA OTKPbLITOM BO34yXe

VC/I0BHbI Temnepartypa TensoHocutens, °C
npoxog,
0 -10 -20 -40 -60 -80 -100 | -120 | -140 | -160 | -180
Tpybonposoaa,
MM MAOTHOCTb TENIOBOrO 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 n 13 14 16 19 20
65 6 6 7 9 10 12 14 15 17 20 21
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VCOBHbII Temnepatypa TennoHocutens, °C
prg::;gsoﬂa’ 0 | 10 | 20 | 40 | 60 | 80 | -100 | -120 | -140 | -160 | -180
MM MAOTHOCTbL TENI0BOrO NOTOKA, BT/Mm
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 21 23 25 27
200 10 10 12 16 18 20 23 25 27 29 31
250 11 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 20 23 26 29 32 34 38 40 43
450 17 18 21 26 28 31 34 37 39 42 45
500 19 21 23 27 30 33 36 38 41 44 46
bonee 500 MNOTHOCTbL TENIOBOrO NOTOKA, BT/M?
11 12 12 13 14 15 15 16 17 18 19
MpumeyaHue - [POMENKYTOUHbIE 3HAYEHUA HOPM NJIOTHOCTM TEMNOBOrO NOTOKA C/eAyeT onpeaensatb
WMHTepnoasaumen.
(Oneuartka).

Tabnuya 7 - Hopmbl NNOTHOCTM TENNOBOro NOTOKa AnA obopyaoBaHMa u Tpy6onpoBoAaos ¢
oTpuuaTeNIbHbIMM TeMMNepaTypamu NpU PacnosioXKEHUU B NOMELLEHUN

VCOBHbII Temnepatypa TennoHocutens, °C
npoxon,
0 -10 -20 -40 -60 -80 -100 -120 -140 -160 -180
TpybonpoBsoaa,
MM MNOTHOCTbL TENI0BOTrO NOTOKA, BT/Mm
20 5 6 6 7 8 9 10 10 11 13 14
25 6 7 7 8 9 10 11 14 16 17 20
40 7 7 8 9 11 12 13 16 17 19 21
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VCOBHbII Temnepatypa TennoHocutens, °C
prg::;gsoﬂa’ 0 | 10 | 20 | 40 | 60 | 80 | -100 | -120 | -140 | -160 | -180

MM MAOTHOCTbL TENI0BOrO NOTOKA, BT/Mm
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 44 46
450 25 27 28 30 33 35 37 40 42 45 48
500 28 29 30 33 35 37 40 42 45 47 49

Bbonee 500 MNOTHOCTbL TENJIOBOrO NOTOKA, BT/M?

15 16 17 18 19 19 20 21 22 22 23
MpumeyaHue - [poMeKyTOUHbIE 3HAYEHUA HOPM NJIOTHOCTM TEMAOBOrO NOTOKA C/edyeT onpeaenaTtb
MHTepnoaaumen.

HOprI NNAOTHOCTU TENJZ1I0OBOIO NOTOKA Yepe3 NoOBepXHOCTb nsonauum prsol'lpOBOAOB

ABYXTPYOHbIX BOAAHDIX ceTeid Npu NoA3eMHOM KaHaNbHOW NpoKaaakKe

Tabnuya 8 - Hopmbl NAOTHOCTM TEM/NOBOrO NOTOKA ANA TpybonpoBoaoB ABYXTPYGHbIX

BOAAHbIX CeTeil NpU Nog3eMHON KaHa/JIbHOW NPOKJAajKe U NPoAoXKUTeNbHOCTU paboTbl B rop,

6onee 5000 y

YCNOBHbIM NPOXos,
TpybonpoBsoaa,

CpeaHerogosas TemnepaTypa TennoHocutens (nogarmouwmin/obpatHbiit), °C

65/50

90/50

110/50
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MM CymMmapHas fIMHelHan NA0THOCTb TeNI0BOro NOTOKa, BT/m

25 19 24 28

32 21 26 30

40 22 28 32

50 25 30 35

65 29 35 40

80 31 37 43

100 34 40 46

125 39 46 52

150 42 50 57

200 52 61 70

250 60 71 80

300 67 79 90

350 75 88 99

400 81 96 108
450 89 104 117
500 96 113 127
600 111 129 145
700 123 144 160
800 137 160 177
900 151 176 197
1000 166 192 212
1200 195 225 250
1400 221 256 283

MpumeyaHuna
1 PacueTHble cpegHeroaoBble TeMnepaTypbl BOAbl B BOAAHbIX TennoBbix ceTax 65/50, 90/50 n 110/50 °C
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YcnoBHbIN npoxoa,

CpeaHerogosas TemnepaTypa TennoHocutens (nogawouwmin/obpatHbiit), °C

Tpybonposoaa,
MM

65/50

90/50

110/50

CymmapHaﬂ JNINHEeWHasa NNOTHOCTb TENI0BOTO NOTOKa, BT/M

COOTBETCTBYIOT TeMMepaTypHbIM rpadurkam 95 - 70, 150 - 70 1 180 - 70 °C.

2 npOME)KYTO‘-IHbIe 3Ha4YeHnA HOPM NJIOTHOCTU TENJIOBOIO NOTOKA CieaAyeT onpenenatb VIHTeanJ'IﬂLI,VIEﬁ.

Tabnnuya 9 - Hopmbl NAOTHOCTU TENNOBOrOo MNOTOKAa AAA TpybonpoBoAaoB ABYXTPYOHbIX
BOAAHbIX ceTeil NpU NoA3eMHON KaHa/JIbHOW NPOKAagKe U NPOAOAXKUTENbHOCTU paboTbl B rop,

5000 4 n meHee

YC0BHbII CpegHerofoBas Temnepatypa TenjaoHocuTens (nogatowmiti/obpatHbliii), °C
prg:I'(I):C())BAOp,a, 65/50 90/50 110/50

MM CymmapHas MHerHan NJI0THOCTb TENI0BOrO NOTOKa, BT/m

25 21 26 31
32 24 29 33
40 25 31 35
50 29 34 39
65 32 39 45
80 35 42 48
100 39 47 53
125 44 53 60
150 49 59 66
200 60 71 81
250 71 83 94
300 81 94 105
350 89 105 118
400 98 115 128
450 107 125 140
500 118 137 152
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VCI0BHbI CpepHerosoBas TemnepaTypa TenaoHocuTena (nopatowwmii/obpatHoiit), °C
prg::;ssoﬂa’ 65/50 90/50 110/50

MM CymmapHas N1HeliHaA N0THOCTb TENI0BOrO NOTOKa, BT/m
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

MpumeuaHue - cm. npumeyaHna K Tabanue 8.
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Tabnuuya 10 - Hopmbl NAOTHOCTM TENJIOBOro MOTOKAa 4epe3 NOBEPXHOCTb W30NALMMU
NaponpoBOAOB C KOHAEHCATONPOBOAAMM MNPU UX COBMECTHOM MNPOKNAAKE B HENPOXOAHbIX
KaHanax

V— Mapon | KoHaeHcaT | Mapon [ KoHaeHcaT| Mapon | KonaeHcat | MNapon | KoHaeHcaT| Napon | KoHaeHcaT| Mapon | KoHaeHcaT
i npoxog, posos | onposog | posoa | onposog | posos | onposog | posos | onposos | posos | onposop | posoa | onposog,

Tpybonpo
PacueTHaa TemnepaTypa TennoHocuTens, °C
BOAOB,

MM 115 100 150 100 200 100 250 100 300 100 350 100

25125| 22 18 30 18 41 18 51 18 64 18 79 18

32125( 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

50125( 27 18 36 18 52 18 64 18 79 18 95 18

65132 31 21 43 21 58 21 71 21 88 20 103 20

80 (40| 35 23 46 23 62 23 81 22 98 22 117 21

100{ 40| 38 23 49 23 66 23 81 22 98 22 117 21

125|50| 42 24 53 24 72 24 88 23 107 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 41 213 41

450)200( 81 44 103 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 - - - -

MpumeyaHue - MpoMeKyTOUYHbIE 3HAYEHUA HOPM NJIOTHOCTM TEMNOBOrO NMOTOKA C/eayeT onpeaensaTtb
WMHTepnoaaumen.
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OBYXTPYOHbIX BOAAHDbIX CeTelt Npu nog3emMHon beckaHaNibHOM NPOKaaKe

Tabnnuya 11 - Hopmbl NNOTHOCTU TENJI0OBOrO NOTOKa AnAa TpybonpoBoaosB Npu NoA3eMHOM
6ecKaHanbHOI NPOKNAAKe U NPOAC/IKUTENBHOCTU paboTbl B rog 6onee 5000 y

YC0BHbII CpeagHerofoBas Temnepatypa TenjaoHocuTens (nogatowmiti/obpatHbliii), °C
oy ;:::zsp'on,a, 65/50 90/50 110/50

MM CymMapHas fIMHeliHan NA0THOCTb TeMI0BOro NOTOKa, BT/m
25 27 32 36
32 29 35 39
40 31 37 42
50 35 41 47
65 41 49 54
80 45 52 59
100 49 58 66
125 56 66 73
150 63 73 82
200 77 93 100
250 92 106 117
300 105 121 133
350 118 135 148
400 130 148 163
450 142 162 177
500 156 176 194
600 179 205 223
700 201 229 249
800 226 257 279
900 250 284 308
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VCNOBHbIM CpesHerogosas TemnepaTypa TensoHocuTena (nogatowmin/obpatHbiii), °C
npoxo
poXoa 65/50 90/50 110/50
TpybonpoBsoaa,
MM CymMmapHas IMHelHan NA0THOCTb TeNA0BOro NoToKa, Br/m
1000 275 312 338
1200 326 368 398
1400 376 425 461
NMpumeuvaHue - cM. NpUMeYaHua K Tabamue 8.

(Oneuyatka).

Tabnuuya 12 - Hopmbl NAOTHOCTU TeN/I0BOro NoToka aaa Tpybonposoaos npu nog3emHoOM
6ecKaHaNbHOI NPOKAAAKE U NPOAO/IKUTENBHOCTU paboTbl B rog 5000 U n meHee

CpeaHeroooBsasa TemnepaTypa TennoHocutens (nogawowmin / obpaTHbiit), °C
YcnoBHbIN Npoxoa,
Tpybonposoaa, 65/50 90/50 110/50
MM
CymMapHas fIMHelHan NA0THOCTb TeM0BOro NOTOKa, BT/m

25 30 35 40
32 32 38 43
40 35 41 47
50 40 47 53
65 46 55 60
80 51 60 66
100 57 67 74
125 65 76 84
150 74 86 94
200 93 107 117
250 110 125 138
300 126 144 157
350 140 162 177
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CpeaHeroooBsasa TemnepaTypa TennoHocutens (nogawowmin / obpaTHbiit), °C
YcnoBHbIN Npoxoa,
Tpybonposoaa, 65/50 90/50 110/50
MM
CymMmapHas NMHeHan NJI0THOCTb TENI0BOTO NOTOKa, BT/m
400 156 177 194
450 172 196 213
500 189 214 232
600 219 249 269
700 247 290 302
800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567
NMpumeuvaHue - cM. NpUMeYaHua K Tabamue 8.
(Oneuartka).
Tabnuuya 13
KoadpoumumneHT K

Cnocob npoknagku TpybonpoBoA0OB M MECTOPACNONOKeHNe

PaioH cTpouTenbcTBa obopynoBaHua
Ha OTKPbITOM | B MOMELLEHUN, | B HEMNPOXOLHOM 6ecKaHaAnbHbL
BO3Ayxe TOHHene KaHane
EBponelickan Yyactb Poccum 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
3anagHan Cnbupb 0,98 0,98 0,95 0,94
BocToyHasa Cnbupb 0,98 0,98 0,95 0,94
HdanoHnit BoctoK 0,96 0,96 0,92 0,9
PalioHbl  KpaliHero CeBepa # 0,96 0,96 0,92 0,9
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KoadpoumumneHT K

Cnocob npoknagku TpybonpoBoAOB M MECTOPACMNO/OKEeHNE
PailoH cTpouTenbCTBa obopyaoBaHua

Ha OTKPbITOM | B NOMELLEHUU, | B HEMPOXOAHOM .
6ecKkaHanbHbIN
BO3ayxe TOHHene KaHane

npmnpaBHeEHHbIE K HUM MECTHOCTU

6.1.3 PacyeTHble XapaKTEPUCTUKU TEMIOU30NALMOHHBIX MaTEPUANOB U U3AENUIN, MTPUMEHAEMbIX
Ana nsonaumm obopypoBaHua M TpybonpoBoAoB HaA3eMHOM M NOA3EMHOM MPOKNAAOoK creayeT
NPUHUMATb C YY4ETOM MNIOTHOCTU B KOHCTPYKLMM, BNAXKHOCTM B YCNOBMAX IKCNAyaTalMu, LWBOB U
BMAHMA MOCTMKOB X010 3/IEMEHTOB KpenaeHus.

KoadppuumeHT TenN10npoBOAHOCTN YNAOTHAOLWMUXCA MaTeEPMANOB NPU ONTUMaAbHOM NAOTHOCTU B
KOHCTPYKUMWU cneayeT NPUHUMATb NO AaHHbIM CEPTUPUKALMOHHbBIX UCMbITAHUA MAU MO AaHHbIM,
npuBeaeHHbIM B CNPaBOYHOM MPUIOXKEHUN b.

6.1.4 MNpu 6eckaHanbHOM npoKnagke TpybonpoBOoAOB TENNOMNPOBOAHOCTb OCHOBHOMO CN0A
TENNIOM30NALMOHHOM KOHCTPYKUMK, Ak, onpeaenseTtcs no ¢opmyne

7\4k=7\40'K, (3)

roe Ao - TENONPOBOAHOCTb CyXOro maTepuana oCHOBHoro cnos, Bt/(m - K);

K - Ko3pdMUMEHT, YyuyMTbIBAOWMUI yBENMYEHWE TEN/JIONPOBOAHOCTM OT  YBJIAXKHEHMUS,
NPUHMMAEMbIA B 3aBMCMMOCTM OT BMAA TENJOU30NSALMOHHOIO MaTepuana M TMMa rPyHTa no
Tabnuue 14.

Tabnuuya 14

KoaddunumneHT yBnaxkHeHus K

Tun rpyHTa no [OCT 25100
MaTepuan TenN0M30AALMOHHOIO C0A

. . HaCbILLEHHbIN
MaNoBAAXKHbIN B/1AXKHbIM .
BOAOM
MNeHononnypeTaH 1,0 1,0 1,0
ApmoneHobeToH 1,05 1,05 1,1
MNeHononanmepmmnHepan 1,05 1,05 1,1

6.1.5 3a pacuyeTHyi0 TemnepaTypy OKpYyKalleh cpeabl NpU pacyeTax No HOPMWUPOBAHHOM
NNIOTHOCTU TENJI0BOro NOTOKA cnegyeT NPUHUMAT:
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a) ANAa  VM30AMPYyeMbIX MOBEPXHOCTEM, pPaCMONOXKEHHbIX Ha OTKPbITOM BO34yxe: A4As
TEXHO/I0rMYeCcKoro obopyaoBaHma 1 TpyboNpoBOAOB - CPeAHIO0 3a roa;

Ana TpybonpoBoA0B TEMNNOBbLIX CETEM NPU KPYrI0roanyHomn paboTe - cpeaHIow 3a roa;

ANA TpybonpoBoAOB TEMNOBbIX CETEM, PabOoTalOLWLMX TONbKO B OTONUTENbHbLIA NEPUOS, - CPEAHIO
3a Nepmoa, co cpeaHecyTo4HOM TeMnepaTypon HapyKHOro Bosayxa 8 °C n Huxe;

6) s 30NMpPyeEMbIX NOBEPXHOCTEN, PACMONOXKEHHbIX B MomeLleHuu - 20 °C;
B) ANA TpybonpoBoA0B, PaCcnoNOKEHHbIX B TOHHeNsX - 40 °C;

r) 4NA NOA3EMHOI NPOKNAAKM B KaHanax uam npu 6eckaHanbHOM npoknaake Tpybonposoaos -
CPeAHIol 3a rog, TeMnepaTypy rpyHTa Ha rnybuHe 3anoxeHua ocu Tpybonposoga. Mpu BennumnHe
3arnybneHna BepxHEW 4YacTU NepeKkpbiTUA KaHana (npu npoknagke B KaHanax) uMAM Bepxa
TENNIOM30NALMOHHOM KOHCTPYKUMKM Tpybonposoaa (Npu 6eckaHanbHoOM npoknagke) 0,7 m n meHee
33 pacyeTHyl0 TemnepaTypy OKpy)Kalowen cpeabl AOMKHA MPUHUMATBCA Ta XKe TemnepaTtypa
Hapy»HOro BO34yXa, YTO M NPWU HaS3EMHOM NPOKNALKeE.

6.1.6 TemnepaTypy TeNAOHOCUTENA TEXHOJIOTMYECKOro obopyaoBaHMA M TpybonposBogoB npu
pacyeTax No HOPMMUPOBAHHOM NAOTHOCTU TEMAIOBOrO NOTOKA cieAyeT NPUHUMATL B COOTBETCTBUM C
3afaHMem Ha NPOeKTUpoBaHue.

[na TpybonpoBOAOB TENNOBbLIX CETENM 32 PACYETHYIO TEeMNEPaTypy TENJIOHOCUTENA NPUHUMAIOT:
a) ANA BOAAHbIX TEN/IOBbIX CETEN:

Ana  nopatowero Tpybonposoaa npu  MNOCTOAHHOW TemnepaType CeTeBOM BOAbl M
KOZIMYECTBEHHOM PEryIMpoBaHUN - MAaKCMMA/IbHYHO TEMMEPATYPY TENIOHOCUTENS;

ANnA nogatoulero Tpybonposoga npu NepeMeHHOM TemnepaType ceTeBon BOAbl U Ka4eCTBEHHOM
PerynMpoBaHuM - B COOTBETCTBUM C Tabaunuen 15;

Ana obpaTHbIX TpybonpoBoA0B BOoASAHbIX TENN0BbIX ceTel 50 °C;

6) A4na napoBbix CeTelM - MaAKCMMAsbHYIO TemnepaTypy Mapa CpeaHol Mo ANvHe
paccmaTpMBaEeMOro y4yacTka NaponpoBoAa;

B) A/1A KOHAEHCATHbIX CeTel U ceTel ropaYero BOAOCHAOKEHMA - MaKCMMaNbHYO TemnepaTypy
KOHAEHCcaTa Uau ropsayeit Boabl.

Tabnunuya 15

TemnepaTypHble  peXXumbl  BOAAHbIX 95-70 150-70 180-70
TennosbIx ceteit, °C

PacueTHaa TemnepaTypa TenJoHoCUTeNA 65 90 110
tw, OC
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6.1.7 [llpu onpeaeneHnn TemnepaTypbl FPyHTa B TemMnepaTypHOM MNoAe MNOA3EMHOro
TpybonpoBoAa TENIOBbLIX CETEM TeMMepaTypy TENNOHOCUTENA cieayeT NPUHUMATb:

ANA  BOAAHbLIX TEMNOBbIX CETEM - MO TemnepaTypHOMY rpaduKy peryinmpoBaHus npu
cpeaHemMecAYHOM TeMnepaType HapYKHOro BO34yXa PAacYeTHOro MecALa;

ANA NApOBbIX CeTEeM - MAKCMMalbHYH Temnepatypy napa B PacCMaTpPMBaeMOM MecTe
naponposoAa (c yueTom nageHua TemnepaTypbl Napa no ganHe Tpybonposoaa);

ANA KOHAEHCATHbIX CeTel U ceTel ropavyero BOAOCHALXKEHMA - MaKCMManbHyO TemnepaTypy
KOHZEeHCcaTa nan BoAbl.

6.2 OnpepgeneHune TONALWMNHBI U30NALMU NO 3a43aHHOI BeIMUMHE TenI0BOro NOTOKa

PacueTHble napameTpbl NPUHUMAIOT B COOTBETCTBUM € 6.1.5 1 6.1.6. MNpn onpegeneHn TONWNHbI
TENI0BOWN U30NALUN CNeayeT yunTbiBaTb BAMAHWE onop TpybonposoaoB 1 060pya0BaHMUA.

6.3 OnpeaeneHuve TONWMHbI TENAOBOW MW30ONALMM NO 3a4aHHOW Be/IMUMHE OXNaXKAeHusA
(HarpeBaHuA) BewecTBa, COXPAaHAEMOro B @MKOCTAX B TeYeHUe onpeaeneHHOro BpeMeHu

PacueTHylo TemnepaTypy OKpyrKalolero Bo3gyxa cneayeT NpuHUMaTb Aas obopyaoBaHMA U
TPy60oNpoBOAOB, PACMONOKEHHbIX Ha OTKPLITOM BO3AYXe€:

DN NOBEPXHOCTEN C MONIOXKUTENbHbIMW TemnepaTypamu - cpeaHiolo Haubonee xonoaHowm
NATUAHEBKM ¢ obecneyeHHocTbio 0,92;

ANA NOBEPXHOCTEN C OTPULATENIbHBIMM TEeMNepaTypamu BELLECTB - CPEeAHIO MaKCUMMaibHYHO
Hanboee KapKoro mecaua;

ANA NOBEPXHOCTEW, PACMO/IONKEHHbIX B MNOMELLEeHUN, B COOTBETCTBUM C 3aJaHMEeM Ha
NPOEeKTMpOoBaHMe, a NPU OTCYTCTBUM AaHHbIX O TeMnepaType OKpyKatowero sosayxa - 20 °C.

PacyeTHyl0o TemnepaTypy BewecTBa MPUHUMMAOT B COOTBETCTBMM C 33JaHMEM  Ha
NPOEKTMpPOBaHMeE.

6.4 OnpegeneHue TO/LWMHbI TENNOBOW M30NALUM NO 33JaHHOMY CHUMKEHUIO (MOBbILIEHUIO)
TemnepaTypbl BELW,ECTBA, TPaHCNoOpTUpPyemoro Tpy6onposogamm (naponposoaamm)

PacueTHylo TemnepaTypy OKpy»Katowen cpeapl cneayet NpuHUMATL aas Tpybonposoaos,
Pacno/IOXKEHHbIX:

Ha OTKPbITOM BO34yXe U B NOMeLLEeHUU, B COOTBETCTBUM C 6.3;
B TOHHenaAx - 40 °C;

B KaHanax wuauM npu  6GeckaHanbHOW nNpoKnagKke TpybonpoBOoAOB -  MUHUMANbHYHO
cpegHeMecAYHyo TeMmnepaTypy rpyHTa Ha rnybuHe 3an0xkeHna ocn Tpybonposoaa.
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PacyeTHylo TemnepaTtypy TenJoHOCUTENA MPUHMMAOT B COOTBETCTBUM C 3afaHMEM Ha
NPOEKTMpPOBaHME.

6.5 OnpegeneHue TONWMHDBI TENNOBOK M30NALMU MO 3a4aHHOMY KOAMYECTBY KOHAEHcaTa B
naponposoAax

PacyeTHble napameTpbl OKpYKatoLLero Bo3ayxa cnegyeT npUMHUMaTb B COOTBETCTBUM C 6.3.

PacyeTHyl0o TemnepaTypy BewecTBa MPMHMMAOT B COOTBETCTBMM C 334aHMEM Ha
NPOEKTUpPOBaHME.

6.6 OnpepeneHve TONWMHbLI TeNAOBOW M30NALUMM MO 3a4aHHOMY BPEMEHM NPUOCTAHOBKM
ABUWXXEHUA XXUAKOTo BellecTBa B TpybonpoBogax B Lenax npesoTsBpalleHMa ero 3amep3aHus unm
yBeNM4yeHUA BA3KOCTU

PacyeTHble napameTpbl OKpyKatlowero BoO3AyxXxa W TenaoHocuTena cneayer NPUHUMATb B
COOTBETCTBUU C 6.3 U 3aaHMEM Ha NPOEKTUpoBaHMe.

6.7 OnpeaeneHue TONLWMHDbI TENI0BOI U301ALUMN MO 3aaHHON TemnepaType Ha NOBEPXHOCTU
nsonauum

6.7.1 TemnepaTtypy Ha NOBEPXHOCTU TENNOBOM U30AALUK CAeayeT NPMHUMATL He bonee, °C:

a) ANA M30AMPYyEMbIX NOBEPXHOCTEM, PACMNO/IOXKEHHbIX B paboyeit namM obcnyKMBaemon 30Hax
NOMELLEHWNI M coaepKaLLMX BEL,ecTBa C TeMnepaTypou:

BbILLE 500 °Cl.neeiiiiiiiiiiiieeteeeee e 55
OT 150 40 500 °Ci.eeeeeeeieeeieeeeite e 45
150 °C U HUMKE...oeeiiiieeiie e 40
BCMAbILWKM MNAPOB HUMKE 45 °C..rvvvrriiiicieiiiineeeeeeeeeeeeenns 35

6) Ana M30AMpyembix NMOBEPXHOCTEN, PACMNONOMKEHHbLIX Ha OTKPbITOM BO34yxe B paboueir uam
0b6CcNyKnBaemom 30He:

npu MmeTaniM4eCKkoOM NMNOKPOBHOM C/I0€.........ceeevnennens 55

ANA APYTUX BUAOB NOKPOBHOIO CMOA.....c.uvveeeereeennnne 60.

Temnepatypa Ha MNOBEPXHOCTU TEMNNOBOM M30AAUMM TpyboOnNpoBOAOB, PACMONOMKEHHbIX 3a
npegenamu paboyern uAM OBCNYKMBAEMOM 30Hbl, HE [OO0/KHA MpPeBbllWaTb TemnepaTypHbIX
npeaenos NPUMEHEHUS MaTepPUaioB NOKPOBHOTO CN0A, HO He Bbiwwe 75 °C.

6.7.2 PacyeTHylo TeMnepaTypy OKPY»Kalolero Bosayxa cneayeT NpMHUMaTL 414 NOBEPXHOCTEMN,
PaCMNO/IOXKEHHbIX:

Ha OTKPbITOM BO34yXe - CPeAHIO MaKCMMaJIbHYHO Hanbonee KapPKOro mecaua,
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B NOMELLEHUM - B COOTBETCTBUM C 6.3.

6.7.3 MNpu HeobXo4MMOCTM OAHOBPEMEHHOrO BbINOAHEHMA TpeboBaHWM 6.1 - 65 U 6.7

NPUHUMaETCA 6o/bliee 3HaYeHNe paCHETHOVI TONWHNHbI n3onauunun.

6.8 OnpegeneHune TONLWMHbI TENJ0BOK M30NALUMN C LENbIO NPeaoTBpalleHUa KOHAeHcauum
BNaru U3 OKpPY’Kalowero Bo3gyXxa Ha NOKPOBHOM C/0€ TeMnJIoBOK u3onAuuu obopyaoBaHUA u
TpybonpoBoAOB, coAep’KalimnxX BewwecTBa C TEMNepaTypoi HMXKe TemnepaTypbl OKpy’Kalouiero
BO34yXa

[aHHbIN pacyeT cieayeT BbINOHATb TONIbKO A1A U30AMPYEMbIX NOBEPXHOCTEN, PACNOIOKEHHbIX
B MOMELLEHUMN.

PacyeTHaa TemnepaTtypa M OTHOCUTE/IbHAA BAAXKHOCTb BO34yXa NPUHUMAIOTCA B COOTBETCTBUU C
3adaHNeM Ha NPOEKTUPOBaHUeE.

6.9 Mpwu pacyeTe TONLWMHbI TENJOBOKN U30NALUN C LENbI0 NPEA0TBPALLEHMA KOHAEHCALMN BNaArK
Ha BHYTPEHHWX MOBEPXHOCTAX OObBLEKTOB, TPAHCMOPTUPYHOLWMX ra3006pasHbie BELLEeCTBa,
cogepsKallme BoAAHble Napbl MAM BOAAHblE Mapbl W rasbl, KOTOpPble MNPW PacTBOPEHUN B
CKOHAEHCUPOBAaBLUMXCA BOAAHbIX Napax MOryT NPUBECTM K 06pa3oBaHMIO arPeccUBHbIX MPOAYKTOB,
pacyeTHyO TeMNepaTypy OKPYyXKatoWwen cpeabl cneayeT NpMHUMaTb B COOTBETCTBUM C 6.3.

6.10 [nAa nsonnpyembix NOBEPXHOCTEN C OTPULLATENbHBIMUK TeMNepaTypamm, PAcNONONKEHHbIX B
nomeLLeHumn, ToAWMHA TenJoU30NALMOHHOIO CNoA, onpeaeneHHaa no ycnosuam 6.1, 6.2 AONXKHA
6bITb NpoBeEpeHa No 6.8. B pe3ynbtate npuHMMaeTcsa 6o/bluee 3HaYeHME TOLWMHbBI CNOA.

6.11 Tennou30NALUMOHHYIO KOHCTPYKLMIO C TENJIOM30NALUMOHHBIM CNOEM U3 OAHOPOAHOrO
mMmaTepuana, yCTaHOB/NIEHHOTO B HECKO/IbKO C/I0EB, NPU pacyeTax pacCMaTPMBaloT KaK 04HOC/IONHYIO.

PacyeT TONLWMHbI TENIOU30NALNOHHOIO CNOSA KOHCTPYKLMMU, COCTOSALLEN M3 ABYX U Bonee cnoes
Pa3HOPOAHbIX MaTepnanos, cneayet NPOBOAUTL UCXOAA U3 TOTO, YTO MENKCNO0MHAA TeMmnepaTtypa He
NPeBbIlWAeT MaKCMMa/bHYlO Temnepatypy MNpPUMEHEHMA TennoM30AALMOHHOIO  MaTepuana
nocneayowmx cnoes. TONWMHY KaXKAOMO C/105 PAaCCYMTbIBAIOT OTAE/NbHO.

6.12 PacyeTHyl0 TONLWMHY TENAOU30NALMOHHOIO C/1I0A B KOHCTPYKUMAX TEM/IOBON M30ASUUM HA
OCHOBE BOJIOKHUCTbIX MaTepuanoB M msgenunii (Matos, NAUT, XO/ACTOB) c/ledyeT OKPYraaTb A0
3HaYeHWUI KpaTHbIx 10 mm.

B KOHCTPYKUMAX Ha OCHOBE MWHEPANOBaTHbIX LUMAMHAPOB, XECTKMX AYEUCTbIX MaTepuanos,
MaTepuanoB M3 BCMEHEHHOrO CMHTETMYECKOro Kayuyyka, MOAMITU/IEHA W MEeHOoNNacToB cieayet
NPUHUMATb BAMMKAWMWY K PacyeTHOW TOAWMHY M34eNU MO HOPMATMBHbIM [AOKYMEHTaM Ha
COOTBETCTBYIOLME MaTEPUabI.

Echn pacyeTHas TONWMHA TENNOM3ONALMOHHOIO CNOA HE COBMAJAeT C HOMEHKAATYpHOM
TO/NIWMHOM BblGpaHHOrO MaTepuana, cnegyeT MNPUHMMATL NO  AENCTBYOWEN HOMEHKnaType
H6ankanwyo 6onee BbICOKYHO TOLWLMHY TENIOM30NALNOHHOIO MaTepuana.
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[onyckaeTca npuvHMMmaTb BauKanwyo 6onee HU3KYHO TONLMHY TENIOU30NALMOHHOIO CN0A B
CNy4asax pacyeta Mo Temnepatype Ha MOBEPXHOCTU M30NALUM M HOPMAM MNAOTHOCTM TENJ0BOro
NOTOKa, eC/IM PA3HULA MEXAY PACYETHOM U HOMEHKNATYPHOM TONLMHOM He NpeBbIWAeT 3 MM.

6.13 MMUHMMaANbHYIO TONLWMHY TENNOU3ONALNOHHOIO CNoA cneayeT NPUHUMATD:

npun nsonaunn umMnnHapamm m3 BOJIOKHUCTbIX MaTepunanoB - paBHOVI MMUHUMaA/IbHOMN TO/WMNHE,
npep,ycmanMBae:v\oiz’l rocygapcrseHHbIMU CTaHAAPTaAMU NN TEXHNYECKUMU YCIOBUAMMU,

npu n3onaunm TKaHAMU, NOZIOTHOM CTEK/TOBOJTIOKHUCTbIM, LUHYPaMU - 20 mm.
npu n3onaunmn n3genmnamm n3 BONNOKHUCTbIX YNNOTHAKOWKUXCA MaTeEPUNANOB - 20 mm;

NP M30NALUWN KECTKUMU MaTepuanamMu, U3LeNUAMU U3 BCMEHEHHbIX NOAMMEPOB - PaBHOWM
MWHMMAZIbHOW  TONWMHE, NpPeAyCMaTpMBAEeMOM  FOCYAAPCTBEHHbIMM  CTaHZApTaMu UK
TEXHUYECKMMU YCNOBUAMM.

6.14 lMpegenbHana ToOAWMHA TENIOM3O0AALMOHHOIO C/A0S B KOHCTPYKUMAX TEMJIOBON M30ASLNM
TpybonpoBoAoB NpuBeaeHa B NPUNOKEHUN [

Ecnn pacuetHasa TonwmHa 6onble, yem moxkeT obecneynTb B COOTBETCTBMU C NPUIONKEHUEM [
BbIOPAHHbLIN  TENNOM3ONAUMOHHBLIA  MaTepuan, caeayet npumeHuTb 6onee 3dEKTUBHbLIN

TeI'IﬂOVI3OI'IF|LI,MOHHbIlz maTtepuan.

MpMMeHeHNEe KOHCTPYKUMI c 6Oonbler TONWMHON Tennaou3oNnAauMoHHOro cnoa Tpebyer
TEXHUYEeCKoro 060CHOBaHUA.

6.15 TonwmHy TennoM30/ALMOHHOTO CNOA B KOHCTPYKUMAX TEMN/I0OBOM W30NAUMM MPUBAPHOM,
My$PTOBOM U HeCbeMHOW GaHUEBOM apmaTypbl CheayeT NPUHUMATb PaBHOM TOJLLMHE MU30NALUM
Tpybonposoaa.

ToNWwUHY TEnnoM30MALMOHHOIO C/0A B CbEMHbIX TEeMnJOU30NALMOHHBLIX  KOHCTPYKLMAX
dnaHueBbIXx coeAuMHeHU U NAHUEBON apmMaTypbl C MONOKUTENBHON W OTPMLATENIbHOM
TeMnepaTypor TPaHCNOPTUPYEMbIX BELWLECTB cnedyeT MPUHMMaTb PaBHOM TOJWMHE W30AALMMK
TpybonpoBsoaa.

6.16 Ona nosepxHocTeit ¢ Temnepatypon Bbiwe 300 °C n HMxKe muHyc 60 °C He gonyckaeTcs
NPUMeHeHWe OAHOCNOMHbLIX KOHCTPYKUNUI. MpU MHOFOCNIOMHOM KOHCTPYKLMWU Nocnegytowme ciom
AOJ/KHbI NePeKpPbIBaTb WBbI NpeablAyLLero.

6.17 3aKasHble TOAWMHY M O0ObeM TennAoU30NAUMOHHBIX WU3AEAMA U3 YNJIOTHAOWMXCS
MaTepuanoBs cneayet onpenenaTb N0 peKOMeHAyeMOMY NPUNOKeHUIo .

6.18 TONWMHY MeTan/nMYecKMx JAUCTOB, JNEHT, MNPUMEHAEMbIX ANA MNOKPOBHOro C/oA, B
3aBMCMMOCTM OT HAPYKHOTO AMamMeTpa MAU KOHOUTypaumuu TENAOU30AALMOHHOM KOHCTPYKLMMK
cneayeTt NPUHUMaTHL no Tabauue 16.
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Tabnuya 16 - TonwmHa MmeTaNnIMYeCcKUX INCTOB A1 NOKPOBHOIO C/10A TENJIOBOM U30NALUU

ToAwmHa AncTa, MM, NPU ANameTpe U30AALUN, MM

MaTepm1an NOKPOBHOrO €08 cB. 1600 u
350 1 meHee cB. 350 go 600 cB. 600 oo 1600 Na0CKue
NOBEPXHOCTU
JlncTol " NeHTbI u3 0,35-0,5 0,5 0,5-0,8 0,5-0,8

Hep)KaBeI-OLLI,El‘/JI CTanu

Cranb TOHKO/INCTOBAA 0,35-0,8 0,5-0,8 0,5-0,8 1,0
OUMHKOBAHHAaA C HeMnpepbIBHbIX

NNHUN

JINCTbI U3 TOHKO/ZIMCTOBOM CTaNN, 0,35-0,5 0,5-0,8 0,8 1,0

B TOM 4ucne C MNOJIMMEPHbIM
NOKPbITUEM

Jnctbl n3 ANtOMUHMA " 0,3 0,5-0,8 0,8 1,0
aNtOMUHUEBDIX CNN1ABOB

JleHTbl n3 ANOMUNHUA " 0,25-0,3 0,3-0,8 0,8 1,0
a/ItOMMHUEBBIX CNNABOB

6.19 B KauyecTBe MOKPOBHOMO C/I0A TEMIOU30AALMOHHBIX KOHCTPYKUUIA OMaMETPOM M30NAUUMK
bonee 1600 MM M NNOCKMX, PACMOJIONKEHHbIX B MNOMELWEHUN C HearpeccuBHbIMKU MU
cnaboarpeccuMBHbIMM Cpeaamm, AONYCKaeTca NPUMEHATb MeTaN/IMYeCKUE NCTbl U NEHTbI TOALLUHOM
0,7 - 0,8 mm, a ans TpybonposoaoB AnameTtpom usonaumm 6onee 600 go 1600 mm - 0,6 mm.

6.20 JINCTbl U NEHTbl U3 aNlOMUHUS U aJIOMUHUEBBLIX cnaasoB ToswmHok 0,25 - 0,3 mm
peKoMeHAYeTCs NPUMEHSTb roPPUPOBaAHHbBIMU.

6.21 LUTyKaTypHbIN NOKPOBHbIA C/IOA TENAOMU30/IMPOBAHHOM MOBEPXHOCTWU, PACMOJIOKEHHOWN B
NOMeLLeHNM, [ONKEH ObiTb OKNEeeH TKaHblO. TONWMHY LWTYKAaTypPHOro NOKPbITUA NPU yKNALKe Mo
ECTKMM WAN BONOKHUCTbIM MaTepuanam B 3aBUCMMOCTM OT AMAMeTpa M30/iMpyemoro obbekTta
pekomeHAayeTca NpUHMMaTh No Tabauue 17.

Tabnuuya 17

To/IWMHA WTYKATYPHOTO NOKPbLITUA, MM

Bua nsonmpyemoro obbeKkra
BuAa M301AUMOHHOTO

maTtepuana (ocHoBaHue
P ( ) Tpy6onpoBoAbl HAPYKHbIM ANAMETPOM, MM

obopyaosaHue

no 133 BKkn. 159 u 6onee

www.pkb-titan.ru ' TATAH



To/WMHA WTYKAaTYPHOrO NOKPbITUA, MM

Bua, nsonmpyemoro obbeKra
BuAa M301AUMOHHOTO

maTepuana (ocHosaHue) TpybonpoBoAbl HAPYKHbIM AMAMETPOM, MM
obopynoBaHue
no 133 BKA. 159 1 bonee
HKectkue nsgenmsa 10 15 20
BonokHUCTbIe nspenms 15 15-20 20-25

6.22 [na Tennou3oNALUMOHHbIX KOHCTPYKLUMIN, NOABEpratolmnxca BO3AENCTBUIO arpecCcUMBHbIX
cpea, cnepyeT npeaycmaTpmBaTb 3aWUTY METaI/IMYECKUX MOKPbITUIA OT KOPPO3UK.

I'Ile MCNON1Ib30BaHNMN B Ka4deCTBe MNOKPOBHOINo CnoAa Crtanu TOHKO/IMCTOBOM OLI,VIHKOBBHHOVI
TOJZIWMHA LMHKOBOIo NOKpbITHA BbI6VIpaeTCF| C y4eToOM CTENEHN arpeccnBHOro BOBAGVICTBMH cpeabl n
npegnonaraemoro CpokKa CJ'Iy)K6bI NMOKPOBHOTIO CNnoA, HO HE MEHEe 20 MKM.

Mpy NPUMEHEHUN B KayecTBe NOKPOBHOMO CAO0Sl JIMCTOB M NEHT U3 aNlOMUHUA U aNFOMUHUEBDIX
CNNaBOB M TENNOU30NALMOHHOIO C/M0A B CTa/lbHOM HEOKPALIEHHOM CETKe WAM NpPU YyCTPOMUCTBE
KapKaca cneayeTt npeaycmatpuBaTb YCTAaHOBKY Mo, NMOKPOBHbIMA CAOW NPOKNAAKM U3 PYNOHHOTO
MmaTepurana UamM OKPacKy NOKPOBHOIO C/10S U3HYTPU BUTYMHbIM 1aKOM.

6.23 log NOKPOBHbLIA CNOM U3 HEMETANIMYECKMX MATEePUasoB B MOMELLEHUAX XPaHEeHUA U
nepepaboTkM nuWEBbIX NPOAYKTOB caegyeT npeaycMaTpuBaTb YCTAHOBKY CETKM CTabHOW U3
NPOBOJIOKN AMAaMETPOM He MeHee 1 MM ¢ AYenKkamm pasmepom He bonee 12x12 mm.

6.24 KOHCTPYKUMS TENNOBOW WM30/MAUMM [O/XKHA WMCKAOYaATb ee gedopmaumio M crnonsaHue
TENNOU30NALMOHHOIO C0A B NPOLLECCe 3KcnayaTauuMu. B cocTaBe  TennoM30MSALMOHHbIX
KOHCTPYKUMIA 060pyaoBaHNA 1 TpybonpoBOoAOB cneayeT nNpeaycMaTpmMBaTb OMOPHbIE 31EMEHTbI U
pasrpyatolme ycTpoiicTea, obecneymBaloliMe MeXaHUYeCcKyto MPOYHOCTb M IKCMIyaTaUMOHHYIO
HaZEeXHOCTb KOHCTPYKLNIA.

Ha BepTMKanbHbIX y4acTKax TpybonpoBoAoB M 060pyAOBaHMA ONOPHbIE KOHCTPYKUMKU cneayeT
npeAycmMaTpuBaTbh Yepes Kaxkable 3 - 4 M no BbicOTe.

6.25 B KOHCTPYKUMAX TENNOBOM M3onsaummn obopyaoBaHma 1 TpybonpoBoaoB C OTpULATENbHbIMU
TemnepaTtypamm BeWeCcTB He cnedyer nNpUMEHATb MeTaNIMYeCKMe KpeneXKHble AeTanu,
npoxoaslLme yepes BCHO TOALMHY TENIOU3ONALUMOHHOIO cnoA. KpenekHble geTann Uam mMx 4actu
cneayeT npeaycMaTpmMBaTh M3 MaTepManos C TeN10NpoBoAHOCTbIO He 6onee 0,23 BT/(m - °C).

JepeBAaHHble KpeneXHble aeTanu AONXKHbI 6bITb 06pa60TaHbI AHTUNMNPEHOM U aHTUCENTUYHECKUM
COCTaBOM.

dNemMeHTbl  KpenJieHUs, U3roTOB/IEHHblIE W3  YINEPOAUCTON  CTanu, OO/KHbl  UMETb
aHTUKOPPO3UIAHOE MOKPbITHE.
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6.26 Pa3melleHUE KpPEeNeKHbIX AeTafen Ha N30AMPYEMbIX NOBEPXHOCTAX CneAyeT NPUHMUMATL B
cooTtBeTcTBMKN c TOCT 17314.

6.27 [detanu, npeaycmaTpuBaemblie ANA KpenaeHua Tenaou3oNAUMOHHON KOHCTPYKUUKM Ha
NOBEPXHOCTU C OTpULATE/IbHbIMM TemnepaTypamu, A0/KHbl UMEeTb aHTUKOPPO3MOHHOE MOKPbITUE
WM U3rOTaBANBATLCA M3 KOPPO3NOHHO-CTOMKMX MaTEPUAIOB.

KpenexHble aOeTanu, CcoMpuKacalolmeca C  WM30AMPYEMON  MOBEPXHOCTbIO,  cneayet
npeaycmaTtpusaThb:

ANA NoBepPXHOCTEN ¢ TemnepaTypoi oT muHyc 40 ao 400 °C - 3 yrnepoancTom ctanu;

ANA NoBepxHocTen ¢ TemnepaTypol Bbiwe 400 n HUKe muHyc 40 °C - U3 TOro XKe maTtepuana, uto
N U3oanpyemas NoBEPXHOCTb.

dNnemeHTbl KpensaeHus Tennou3oNALMOHHOTO W MOKPOBHOIO C/I0EB TEMNJI0U30NALMOHHbIX
KOHCTPYKLMIA 060pya0BaHMA U TPY6ONpoBOA0B, PAaCNONOKEHHbIX HA OTKPbITOM BO34yXe B palioHax
C pacyeTHOM TeMnepaTypol OKpyKatowero Bo3ayxa Huxe muHyc 40 °C, cneayeT NpUMEHATb U3
NEermpoBaHHOM CTaIN UNN aNFOMUHUA.

6.28 KOHCTPYKUMA MOKPOBHOMO CN0A TENJ0BOM M30MAUMM AONXKHA AO0NYCKaTb BO3MOMKHOCTb
KOMMeHcaumMm TemnepaTypHbiX aedopmauuii M30AMpPyeMoro ob6bekTa U Tenaou3oNALNOHHOM
KOHCTPYKLUWN.

TemnepaTypHble LWBbI B 3aWMTHbIX MOKPbLITUAX FOPMU3OHTaNbHbLIX TPybonNpoBOAOB cCreayeT
npeaycmaTpueaTb Y KOMMNEHCATOPOB, OMOP M NMOBOPOTOB, @ HAa BEPTMKA/bHbLIX TPybonpoBoaax - B
MECTax YCTaHOBKM OMOPHbIX KOHCTPYKLMNA.

Mpn M301ALUM KECTKMMU GOPMOBAHHBIMWU U3AENNAMMU CneayeT npeaycMaTpmuBaTb BCTABKM U3
BOJIOKHUCTbIX MAaTEPMaIoB B MECTax YCTPOMCTBA TEMMNEPATYPHbIX LUBOB.

6.29 Bbibop maTepuana AnA  MNOKPOBHOIMO €0  TENAOM3O0ASAUMOHHbBIX  KOHCTPYKLNIA
obopyaoBaHua 1 TpybonpoBOAOB, PACNONOKEHHbIX Ha OTKPbITOM BO34yXe B palloHax C pacyeTHoM
TEMNEPATYPOM OKpyKatowero sosgyxa muHyc 40 °C n HuUXKe, cnegyeT NPoOU3BOAUTbL C y4yeToM
TEMNEPATYPHbIX NpPeAesioB MNPUMEHEHMA MaTepuanoB MO  AEWCTBYHOWMM  HOPMATMBHbIM
OOKYMEHTaM.

6.30. KOHCTPYKUMA KpenneHus MOKPOBHOro CNos TEennoBOW M30nAUMM 06OpyaoBaHUA W
TpyboNpoBOAOB C OTPULLATENIbHbIMKU TEMMNEPATYPaMM BELLECTB AO0/IKHA WUCKAOYaTb BO3MOXKHOCTb
noBpeXKAeHMA Napon30AALMOHHOTO C10A B NPOLLEcce 3KCnayaTauumm.

6.31 [Ona obopypoBaHma u TpybonpoBOoAOB C OTpUUATENbHbIMM TemnepaTtypamu npu
NPUMEHEHUN NAPOU3ONALMOHHOIO C/N0A U3 PY/IOHHbIX MaTepuanos 6e3 CNAOWHOM HaKnenKkn
cnepyet npeaycmatpuBaTb repmeTv3auuio LWBOB MApOM30JIALMOHHOIO CNOoA; NpU TemnepaTtype
N30/ IMPyeMoIn NOBEPXHOCTU HUXKe MUHYC 60 °C cneayeT TakKe npenycmatpuBaTb repmeTmsaumio
LUBOB NOKPOBHOIO €108 repMETUKAMM MW NNEHOYHbIMU KNeALWMMUCA MmaTepruanamu.
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6.32 [na 6eckaHanbHOW NPOKNaAKM TpybonpoBoA0B TENOBbIX CETEN B CYXMX FPYHTAX BO3MOXKHO
NPUMEHEHNe WU30NAUMN U3 LWITYYHbIX (GOPMOBaHHbIX WU3Aenuid  (CKopAaynbl, CErmeHTbl) K3
neHononAnypetaHa uMau nonmmepbeToHa C BOAOHEMPOHULLAEMbIM MOKPOBHLIM C/I0EM, MPU 3TOM
TENNIOM30NALMOHHbIE U3AENUA CnefyeT YKNaAbiBaTb Ha BOAOCTOMKMX U TEMNEpaTypOCTOMKMUX
MacCTMKax Uan Knesx.

IIpunoxenne A
(00s13aTesILHOE)

MNepeyeHb HOPMATUBHbIX AOKYMEHTOB, Ha KOTOPbIe MMEIOTCA CCbINIKU B TEKCTE

CN 60.13330.2012 «CHuMN 41-01-2003 OTONNEHWE, BEHTUNALMA U KOHANLMOHMPOBAHME»

CMN 124.13330.2012 «CHwul 41-02-2003 TensoBble ceTU»

FOCT P 52246-2004 MpoKaT NMCTOBOM ropAYEOLNHKOBAHHbIN. TEXHUYECKME YCN0BUA

FOCT 618-73* ®onbra aNtoMmMHUEBaA ANA TEXHUYECKMX Lenel. TeXHUYecKune ycnoBus
[OCT 4640-93 Bata mnHepasbHasa. TexHn4Yeckue yciosus

FOCT 9438-85 MneHKa NOANBUHUNBYTUPANbHAA Kneawan. TeXHUYeCcKne ycnosus
FOCT 10296-79 U3on. TexHmn4eckne ycnoBus

FOCT 10354-82 lNneHKa NoAN3TUNEHOBAA. TeXHUYEeCcKMe yCnoBuma

rOCT 10923-93* Pybepona,. TexHMYECKME YCI0BUA

FOCT 14918-80* CTasnb TOHKONMCTOBAaA OLMHKOBAHHAA C HEMPEepbIBHbIX JMHUA. TexHW4Yeckue
ycnosus

FOCT 17314-81 YCTpOMCTBA AN5 KPENJAEHUA TENIOBOM U30NALMUN CTa/IbHBIX COCYA0B M annapaTtos.
KoHCTpyKuUMA 1 pasmepsbl. TexHUYeckne TpeboBaHusA

FOCT 25100-95 IpyHTbI. Knaccudpukauyma
[OCT 25951-83 lNneHKa NoOAN3TUNEHOBaA TepMoycaaoyHasn. TexHn4eckme ycnosus

FOCT 30244-94 Matepuanbl U Us3genma ctpoutesnbHble. MeToabl UCMbITAHUI Ha BO3ropaemocTb
(roptouectsb)

FOCT 30732-2006 Tpybbl u ¢dacoHHble uU34enua CTajbHble C TENA0BOM WU30AAUMEN U3

NneHonoaAnypeTaHa C 3alnUTHOM 060104KOM. TeXHUYECKUE YCNOBUSA

FOCT 31309-2005 MaTtepuanbl CTpouUTeNbHble TEeNnAOU30JIALMOHHbIE HAa OCHOBE MUHEpPasbHbIX

BOJIOKOH. O6LLI,VIe TEXHUYECKMNE yCnoBuA

Ipuioxkenue b
(cmpaBouHoe)
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PacueTHble TEXHUYECKUE XapaKTEPUCTUKMU TENNOU3ONALMOHHbIX MaTePUANoB U U3penmni

Tabnuuya b.1

CpeaHasn

TennonpoBoAHOCTb
TENN0M30AALNOHHOIO

mMaTepuana B KOHCTPYKLUMM Ays,

Temnepatypa r
NAOTHOCTb B .0 Y nna
Martepuan, nsgenve BT/(m - °C) Ans nosepxHocreii NPUMEHEHWN, Py
KOHCTPYKLMH, ¢ Temnepatypoi, °C o ropto4yecTu
Kr/m3
19m
20 1 Bblwe
HUXKe
MarTbl MUHepanoBaTHble 90 0,041 +0,00022t, | 0,041 - | OT mmHyc 180 | Heroptoume
NPOLWMBHbIE 0,032 00 450 ana
MaTOB, Ha
100 0,045 + 0,00021t, | 0,044 - TKaHM, ceTke,
0,035 X0/CcTe U3
125 0,049 +0,0002t, | 0,048 - CTEK“‘;SZ“OK“"’“
0,037 | AP RE
MeTananyeckom
ceTke
MNAnTbl TENNOM30MAUMOHHDBIE 65 0,04 + 0,00029t, 0,039 - [OT munHyc 60 go To xe
13 MMHepasibHOM BaThbl 0,03 400
Ha CUHTETMYECKOM 95 0,043 + 0,00022t,, | 0,042 -
CBA3YIOLLEM 0,031
120 0,044 + 0,00021t, | 0,043 - | OT mmHyc 180 »
0,032 no 400
180 0,052 + 0,0002t, 0,051 -
0,038
MonyumnmHapbl U UWMAMHAPDI 50 0,04 + 0,00003tn, 0,039- | OT mnHyc 180 »
MMHEpPaNoBaTHblE 0,029 0o 400
80 0,044 + 0,00022t, | 0,043 -
0,032
100 0,049 + 0,00021t, | 0,048 -
0,036
150 0,05 +0,0002tn, 0,049 -
0,035
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MarTbi 7] BaTa n3
CynepToHKoro 6a3anbToBOro

BOJIOKHa 6e3 cBA3ywowero

WHyp Tennou3oNALMOHHbIN

W3 MUHepasibHOM BaTbl
LLHyp acbecToBbIi

Martbl n3 CTEKNAHHOTIO

WwTanesbHOro BOJ1I0OKHa Ha

CUMHTETUYECKOM CBA3ylOLEM

Martbl npownBHbIE n3

CTEKNAHHOIO wTanenbHOro

BOJIOKHa Ha CUHTETUYECKOM

CBA3YIOLLEM
MarTbi 7] BaTa n3
CYNepTOHKOTro  CTEKNSAHHOIo

BOJIOKHa 6e3 cBA3ywoLwero

TennonsonAunoHHbIE
n3aenna n3 NneHoCTekna

ApmoneHob6eToH

Mecok nepAnUTOBbIN,

BCMYYEHHbIN, MENKWNI

TennonsonAunoHHbIe
nsaenuna ns3
neHonoINCTnpoOna

200

80

200

100 - 160

50

70

50

70

130

200 - 300

110

150

225

30

50

100

0,053 +0,00019t,

0,032 +0,00019t,

0,056 + 0,00019t,

0,093 +0,00019t,

0,04 + 0,0003t,

0,042 +0,00028t,

0,04 + 0,0002t,,

0,033 +0,00014t,

0,05 + 0,0002t,

0,055 + 0,0002t,

0,052 +0,00012t,

0,055 +0,00012t,

0,058 +0,00012t,

0,033 +0,00018t,

0,036 + 0,00018t,

0,041 + 0,00018t,

0,052 -
0,038

0,031 -
0,24

0,055 -
0,04

0,039 -
0,029

0,041 -
0,03

0,037 -
0,03

0,032 -
0,024

0,05 -
0,038

0,055

0,051 -
0,038

0,054 -
0,04

0,057 -
0,042

0,032 -
0,024

0,035 -
0,026

0,04 -
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OT mnHyc 180
40 600

OT mnHyc 180
[o 600

Ot 20 po 220

OT munHyc 60 go
180

OT muHyc 60 go
300

OT mnHyc 180
0o 400

OT mnHyc 150
no 350

OT munHyc 60 go
300

OT mnHyc 180
no 875

OT mnHyc 180
o 70

»

Hr-r1

r

Heroptoumne

Heroptoumne

To xe

»

»

»

r3-ra




1 CpegHas TemnepaTypa Tenaon3onsaumMoHHoro cnos, °C:

TEXHUYECKUNX NOANONbAX, Ha YepAaKaX U B NnogBasiax 3,D,aHMﬁ,‘

0,03
TennonsonAunoHHbIE 40 0,030 +0,00015t, | 0,029 - | OT mmHyc 180 r2-r14
n3genusa n3 0,024 no 130
neHono/sinypeTtaHa
50 0,032 +0,00015t, | 0,031 -
0,025
70 0,037 +0,00015t, | 0,036 -
0,027
MNeHononnmepmmnHepan 200 - 250 0,047 + 0,0002t, 0,047 |OT munHyc 60 go r
150
TennonsonaumoHHbIe 60 - 80 0,034 + 0,0002t, 0,033 [OT munHyc 60 go r-r3
n3genna  n3  BCNEHEHHOro 125
Kay4yKa
TennonsonAunoHHbIE 50 0,035 + 0,00018t, 0,033 [OT munHyc 70 go r3-r4
n3aenua n3 70
NeHoNo/IN3TUNEHA
MpumeyaHusa

tm = (ts + 40)/2 - Ha OTKPbLITOM BO3AyXe B /IeTHEE BPems, B MOMELLEHUN, B KaHanax, TOHHensx,

tm = ts/2 - Ha OTKPbLITOM BO34yxe, BO3AYXe B 3MMHee Bpems, rae ts - TemnepaTypa cpedbl BHYTPU
nsonupyemoro obopyaosaHua (Tpybonposoaa).

2 bonbluee 3HAYEHWE PacCYETHON TENJOMNPOBOAHOCTU TENIOU3ONALMOHHOIO MATepMana B KOHCTPYKLMK
Ana nosepxHocTel ¢ Temnepatypoit 19 °C n HUXKe OTHOCUTCA K TemnepaType U30MpyeMoi NoBEPXHOCTU OT
muHyc 60 go 19 °C, meHbllee - K TemnepaType MmuHyc 61 °C n Huxe.

IIpuio:xxkenue B
(pexoMeHayeMoOe€)

MeToabl pacueTta Tenno0Boi usonauum obopyaosaHma u Tpybonposoaos

B.1
KOHCTPYKLMUAX

PacueTtHble

dopmynbi

CTaLMOHaApPHOM

Tenaonepeaayun

Tennon3onAunNOHHbIX

nOBerHOCTHaFI NIOTHOCTb TEN/Z1I0OBOIO NOTOKa 4Yepe3 NJ0OCKMe NoBepxXHOCTU pacCYnNTbIBaAETCA MO

dopmynam:

OAHOCHOVIHaH N0CKaA CTeHKa

www.pkb-titan.ru

W TVTAH



5
>
t
o]
t
o]

wt R+ Ry +Ry (B.1)

MHOTOC/N0MHanA NA0CKasA CTEHKA U3 11 C/IoeB

s s

L3S
]

Ru-: +R:: +:R:+RE
o (B.2)

JInHeliHan NAOTHOCTb TEM/I0BOrO MOTOKA Yepes UUANHAPUYECKME MOBEPXHOCTU PACcCYMUTbIBAETCA
no ¢opmynam:

OAHOC/IONHAA UMANHAPUYECKana CTEHKA

s L — L
il LY LY LY LA
IH CT b7+ 4 (B.3)
MHOFOCHOVIHaFI LI,VInVIHp,pVIl-IeCKaFI CTeHKa 13 1 cnoes
tt - rl-:

ir
r § y

RL+RL+> RF+R!

(8.4)

rae gr - NOBEPXHOCTHAA MJIOTHOCTb TEMNOBOrO MOTOKA Yepes M/OCKYI TenJoU30NALMOHHYIO
KOHCTPYKUMIO, BT/Mm?;

ts - TeMnepaTypa cpeabl BHYTpU M3oanpyemoro ob6bekTa, °C;
t. - TemnepaTtypa oKpy:Katolel cpeasbl, °C;

Ry - CONPOTUBAEHME TENI00TAAYE Ha BHYTPEHHEN NOBEPXHOCTU CTEHKM M30MPYEMOro 06bEKTa,
m2-°C/BT;

Ry - TO »Ke, Ha HapY»KHOM NOBEPXHOCTM Tenaomsonaumm, m? - °C/BT;
Rer - TEpMUUECKOE CONPOTUBNEHME CTEHKM M30IMpYyemoro obbekTa, m? - °C/BT;

Rus - TO e, NN0CKOro cnos usonaumm, m? - °C/Br;

SR

=1 - NO/IHOE TEPMUYECKOE COMPOTUBIEHNE N-CNOMHOM NNOCKOM U30AALUNK;
Ri - TepmmnyecKkoe conpoTmsaeHmne i-ro cnos, m? - °C/BT;

gL - NVHeNHas NNOTHOCTb TEMNOBOr0 MOTOKA 4Yepes UUANHAPUYECKYIO TEnJIOU30NALUOHHYIO
KOHCTPYKUMIO, BT/Mm;
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R;’,

obbekTa, m-°C/BT;

¥ IMHEMHOe TepMMYecKoe CONpPOTUB/EHME TENN0OTAAYe BHYTPEHHEN CTEHKU W30MPYeMoro

R, . TO e, Hapy»KHOM usonaumm, m - °C/BT;
< - IMHeIHOe TepMMYECKoe CONPOTUBIEHME LUIUHAPUYECKON CTEHKM U30/IMPYEMOro 06beKTa,

~

m - °C/BT;

% - TO }Ke, LWIMHAPUYECKOro cnos usonaumum, m - °C/BT;
UMANHAPUYECKOM

<

>

R‘

e

- MNONHOE /IMHENMHOe TepMWUYeckoe COMPOTUBAEHUE N-CNOMHOWN

ns3onaunm;
- IMHENHOe TePMUYECKOE CONPOTUBEHUE j-ro ciod, m - °C/BT.

B ypaBHeHusx (B.1) - (B.4) conpoTuB/eHMA TENIOOTAAYE N TEPMUUYECKME CONPOTUB/IEHUA CTEHOK

onpezenaTca no Gopmynam:
1 1 S, S )
R:E=_= ha_; R.:‘ =— R::=;; R:=_
an-: 0'1-: 0;{: 0‘:' o (BS)
I 1 I 1 ; 1 dF
R,=—0f—: Ri=—F—: R = ‘n £
- ) &3 i ) 9C2
na .o, na, o, AT, a, (B.6)
: 1 d’ ; 1 d,
Ri=——h—%; Ri=—TIh—%;
2. d 2nk, d, (B.7)
roe Oy, O - KO3PPMUMEHTbI TeNNOoOTAAUYN BHYTPEHHEN MOBEPXHOCTU CTEHKU WM30AMPYEMOro
06beKTa U HapPY}KHOMN NOBEPXHOCTM nsonaumm, Br/(m? - °C);
Ac, Aws, Ai - KOIGOMUMEHTbI TEenJaoNPOBOAHOCTM COOTBETCTBEHHO MaTepuana CTeHKMU
N30/1MPYEeMOro o6beKTa 04HOCNOMHON U30NALMNN, U3ONALUN i-TO CNOA N-CNOMHOWN nsonaumm, Bt/(m -

°C);
Ocr, Ous, Oj - TONILMHA COOTBETCTBEHHO CTEHKM U30/IMPyEMOro o6bekTa, 04HOCNOMHON U30NALUMN i-

ro CNoA N-CN0MHOM U30AALUN, M;
7 S o o 6 .
7, “s - BHYTPEHHUN N HAPYXKHbIA IMaMeTpPbl CTEHKU U30/IMPYEMOro 06beKTa, M;

- HAPYXKHbIM ANaMeTpP U30NALNKN, M;

dy
d'v, d'sn - HAPYXKHBIA N BHYTPEHHUN ANAMETPbI i-r0 CNOA N-CIOMHOWN U30AALUN, M.
www.pkb-titan.ru ' TATAH



PacnpeaeneHune TemnepaTtyp B MHOrOC/I0MHOM M301ALMKN PaccYnTbIBAeTCcA No Gopmyiam:

TemnepaTypbl Ha BHYTPEHHEN U HaPYXHOM MNOBEPXHOCTAX CTEHKUM W30/AMpyemMoro obbeKkTta
NAOCKoM GopMmbl:

I =1 _q.'-'Rn-:-: ly =l _QFR"; (B.8)

(K
TemnepaTypa ‘i Ha HapyHOM NOBEPXHOCTM MEPBOTO CNOA M3OAALMM, Ha rPaHULE NepBoro u
BTOPOro C/0eB

K e

L =i _'(j‘rR‘_.: (Bg)

n Aanee, Ha4yMHas Co BTOPOro CN0s, Ha rpaHuuax (i - 1)-ro u i-ro cnoes

::-’.' 4 i (B].O)

x T (B.11)

PacnpeaeneHune temnepaTyp B LUAMHAPUYECKMX MHOTOCNOMHbIX U30/IALMOHHbBIX KOHCTPYKLMAX
paccymTbiBaeTcA No Gpopmynam:

TH : T 418 (BlZ)
(ST __ (€T _ o
B =tey —aR; (B.14)

(B.15)
(Oneuatka).

3Ha4yeHMA NOBEPXHOCTHOM M JIMHEMHOM NNOTHOCTM TEM/IOBbIX MOTOKOB, BXOAALWMX B GopMybl
(B.8) - (B.15), onpeaenstoTtcs no (B.1) - (B.4), a TepMUYECKME CONPOTUBEHMA - NO (B.5) - (B.7).

Mpu pacyeTe MHOrOCNOMHbIX KOHCTPYKUMi no dopmynam (B.2), (B.4) Heobxoaumo 3HaTb

Ko3pdMUMEHTbl TEnJIONPOBOAHOCTU  M3O0ASUMOHHbLIX cnoeB. [lOCKOMbKY OHW  3aBUCAT OT
TemnepaTypbl AO/XKHbl ObiTb M3BECTHbI CpeAHMEe TeMMepaTypbl KaXKA0ro cnod, ANnA onpeaeneHus
KOTOpPbIX HeobxoAMMO 3HaTb TemMnepaTypbl Ha rpaHuuax cnoes. [na ux pacyeTa UcCnonb3lyetca
MeToZ, NoC/NefoBaTeNbHbIX NPUOAMKEHUW, NpPeaycMaTpPMBaOWMA NPOBEAEHUE HECKOJIbKUX
pacyeTHbIX onepaLuuii.

Ha nepBom 3Tane AnAa BCex CNOEB cpegHAA TemnepaTtypa M30AAUUM NPUHUMAETCA PaBHOWM
nosycymme temnepaTyp BHYTPEHHEN M HAPYXHOW cpeabl, NPy 3TON TemnepaType onpeaenserca
TEenA0NpPoBOAHOCTb BCEX TENNOM30NAUMOHHBIX cnoeB. 3atem, no (2), (4) onpenenatoT 3HaYEHUN gr
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nmnn gr v no (B.8) - (B.11) ans nnockoi u no (B.12) - (B.15) UMAMHAPUYECKON CTEHOK PaccyMTbIBaloT
TemnepaTypbl Ha rpaHULLAX C/IOEB U CpeaHME TEMNEPATYyPbl KaXKA0ro c/os.

Ha BTOpOom 3Tane no HaWgeHHbIM Ha NepBOM 3Tane cpegHMM Temnepatypam CN0eB BHOBb
onpeAenAlT TenN0NpPoOBOAHOCTb BCEX C/10E€B, 3aTEM HAXOAAT MJIOTHOCTM MOTOKOB Tenaa M CHOBA
PaccYMTbIBAOT MOCNOMHbIE TemnepaTypbl, M TaK pganee [0 Tpebyemon TOYHOCTM pacyeTa.
Hanpumep, Ao Tex nop, Noka nNociorHble TemnepaTtypbl Ha k-m u (k - 1)-m ware 6yayT oTAMYaTbCA
He 6onee yem Ha 5 %. B npaKTUYecKkux pacyeTax ANA 3TON LenAn HeobxoaMMO MpoBeseHue He
6onee 3 - 4 pacyeTHbIX onepaLmi.

B.2 Pacuet TennoBoii usonauun obopyaosaHma n Tpyéonposoaos

B npaKTuMyeckux pacyeTax TENN0BON U30NALUMM NPUHUMAETCA PAL, AONYLWEHUNA, NO3BONAKOLWMX
MCNONb30BaTb YNPOLLEHHbIE pacyeTHble GOpMybl.

ConpoTuBneHne TennoOTAa4Ye OT BHYTPEHHEM cpeabl K BHYTPEHHEN MNOBEPXHOCTU CTEHKMU
N30 IMPYyeMoro obbveKTa ANA XKUAKMX M ra3006pasHbix cpes ABNAETCA nNpeHebpeXmmo manbim B
CPAaBHEHUM C TEPMWUYECKMM COMPOTUBAEHMEM TEMNOM30/IALMOHHOIO CNOA M B MNPAKTUYECKMUX
pacyeTax MOXKeT He YYUTbIBATbCA.

TennonpoBOAHOCTb CTEHOK M30MPYyEMOro 060pya0BaHMA U TPYy6ONpPOBOAOB, U3rOTOBEHHbIX U3
MeTanna, B LOECATKM pa3 NnpeBblaeT TenjonpoBOAHOCTb M30ASAUMWU, NO3TOMY TEPMUYECKUM
COMNPOTMB/IEHMEM CTEHKM TaK¥Ke MOMKHO NpeHebpeyb 6€3 3aMeTHOro CHUXEHUSA TOYHOCTU pacyeTa.

C y4eToM yKasaHHbIX A0NYLLEHUI B NPAaKTUYECKUX pacyeTax Ansa onpeaeneHns TenioBoro noToka
yepes W30/MPOBaAHHbIE CTEHKM TpybonpoBoaoB M 060pyAOBaHMA MCMNONL3YHOTCA CAeaylolime

dopmynbl:

ANA NNOCKMX MOBEPXHOCTEN U UMANHAPUYECKMX AnameTpom bonee 2 m

(",":. =M.
S R.+R,
(B.16)
AnsA TpybonpoBoAoB ANAaMETPOM MeHee 2 M
>R +R!
il (B.17)
rae K - KoadPUUMEHT [OOMNOAHUTENbHbIX MNOTEPb, Y4YUTbIBAKOWMIM TenaonoTepn yepes

TENNIONPOBOAHbIE BKNOYEHMA B TEMNOU3ONALMUOHHBIX KOHCTPYKLMAX, 06YCNOBNEHHbIX HAANYMEM B
HUX KpeneskHbIx aeTanei n onop (tabnunua B.1).

Tabnuya B.1-3HaueHua KoapdpuumneHTa AONONHUTENbHBIX NOTEPb ANA Tpy6onposoaos
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Tun nsonupyemoro ob6bekTa KoadpoumumeHT K

TPY6OI'IpOBO,EI,bI Ha OTKPbITOM BO34yXe, B HEMPOXOAHbIX KaHa/1aX, TOHHENAX N NOMeLLEHNAX:

a) CTa/ibHbleé Ha NOABUXXHbIX ONOpax, YCI0BHbIM MPOXOA40M, MM:

po 150 1,2
150 n 6onee 1,15
6) cTanbHble Ha NOABECHbIX OMOpPax 1,05
B) HEMEeTaN/IMYeCcKMe Ha NOABUMKHbIX U NMOABECHbIX ONOpPax 1,7
TpybonpoBoabl 6eckaHaNbHOM NPOKAAAKM 1,15

Tepmuyeckoe CcOMNpPOTUB/AEHME CNOEB TEMNAOBOM WM30AALMM U CONPOTUB/NEHME BHELLHEMN
TennooTtaade B (B.16), (B.17) onpeaensaetca no popmynam (B.5), (B.6), B KOTOPbIX TENNONPOBOAHOCTb
M301ALMN NPUHUMAETCA NO NPUNONKEHWUIO B, a KO3QPUUMEHT TennooTaaym Ha MOBEPXHOCTU
nsonAaummn - no Tabanue B.2.

Ta6nauua B.2-3HaueHusa KoapduumeHTa Tennootgaum o, Br/(m? - °C)

Ha oTkpbIiTOM
B 3aKpbITOM NOMELLEHMMU BO34yXxe Nnpu
CKOpOCTK BeTpa®, m/c
N30nMpOoBaHHbI 0ObEKT
MOKPbLITUA C HU3KUM MOKPbLITUA C BLICOKUM
KoaddUumeHTom KoadpPpuumeHTOM 5 10 15
nsnyyeHmnal nsnyyeHmna’
[opn3oHTanbHblE 7 10 20 26 35
Tpybonposoapl
BepTuKanbHble 8 12 26 35 52
TpybonpoBsoapl,
obopyaoBaHue, naockasn
CTEeHKa

1K HMM OTHOCATCA MOKPbLITUA U3 OLMHKOBAHHOW CTanu, NCTOB aNlOMUHMUEBbLIX CNIABOB M allOMUHUA C
OKCUJIHOM NAEHKOW.

2 K HMM OTHocATCA LUTYKATYPKH, aC6eCTOLI,eMeHTHbIe NOKPbITUA, CTEKNONNIAaCTUKU, pPa3sindHble OKpPaCKu

(Kpome Kpacku c antoMUHUEBOM Nyapon).

3 Mpu oTCYTCTBUM CBEAEHUIA O CKOPOCTM BETpa NPUHUMAIOT 3HAYEHUsA, COOTBETCTBYIOWME cKopocTM 10
m/c.
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Mpu pacyeTe Tenj0BOW U30NALMM OOBEKTOB, PACMNONOMKEHHbIX MOA 3eMAel, y4UTbIBAeTCA WX
TENNoBOE B3aMMOAENCTBME C MAaCCMBOM OKPYXKAIOLLLErO FPyHTa.

MNOTHOCTb TENNOBOMO NOTOKA Yepes TENION30NALMOHHbBIE KOHCTPYKLUNUK, TPAHUYaLLME C TPYHTOM,
onpegensaetca no ¢opmynam (B.1) - (B.4), B KOTOPbIX TEPMWUYECKME COMPOTUBNEHUA BHELLHEMN

7
ya

Tennootaaye Ry u R": 3aMEHAKTCA TEPMUYECKMUM CONPOTUBNIEHUEM TPYHTA.

B obwem cnyyae TepmMYecKoe COMNPOTMBAEHME T[PYHTA 3aBUCUT OT KOHOUrypauum u
PaCnoIoXKeHUs M30IMPYEMOro 06beKTa B MacCUBe rPyHTa, ero TemnepaTypbl U TENJ0NPOBOAHOCTH,
YTO BAUAET Ha pacnpeaeneHne TemnepaTtyp 1 TENI0BbIX MOTOKOB B TEN/0U30AALUMOHHOM C/0e.

B MH}KeHepHbIX pacyeTax NPUHMMaETCA gonylleHMe o6 0AHOMEPHOCTU TeMNepaTypHOro nons B
TENI0U30NALMOHHOM CNOE, YTO MO3BONAET C AOCTAaTOYHOMN A/1A NPAKTUKM TOYHOCTbIO MCMO/Ib30BaThb
dopmynbl (B.5) - (B.7) ans pacyeTa TEPMUYECKOrO COMPOTUBAEHUA MAOCKUX U LUUAUHAPUYECKUX
TENN0U30NALUNOHHBIX KOHCTPYKLMIA NOA3EMHbIX 0ObEKTOB.

B.2.1 Pacuem monuwuHbl menaoeoli U3o0aayuu no HOPMUpPOBAHHOU NAOMHOCMU Mensa08020
nomoka

PacyeT TOAWMHDBI TENNoBOM n3onAaumn no HOpMVIpOBaHHOH NAOTHOCTM TennoBOro nNOTOKa -

K

H JE
97: 91 nna o4HOCNOMHBIX KOHCTPYKLMI BbINOJHAETCA NO cnegyowmm Gopmyiam.

-7

OnAa NAOCKUX U UMAUHAOPUYECKMX MOBEPXHOCTEN C AMameTpom 2 M U bonee mMcnonb3lyercs
dopmyna

" - (K@, -1,
Oy = /';-::. ¥_R) I
L 9F J (B.18)
Tabnunuya B.3 - OpueHTUPOBOYHDbIE 3HAUEHUS R, , M - °C/BT
BHYTpM nomeLLeHWUi
o [Ans nosepxHocTei ¢ Ha oTKpbIiTOM BO3ayxe
o [na noBepxHOCTEN C MaNibiM
YCNoBHbIN b BbICOKMM KO3 PULMEHTOM
KO3bOULMEHTOM U3NYyYEHUA
anameTp Tpy6bl, H 4 N3NyYyeHunn
MM
npv Temnepatype TenaoHocuTens, °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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BHYTpu nomeLeHnin
y o [na nosepxHocTel ¢ manbim Ains nosepxroctei ¢ Ha oTkpbiTom Bo3ayxe
CNOBHbIN BbICOKMM KO3 PULMEHTOM
AMaMeTp Tpy6bi, Ko3ddULMEHTOM U3NyYeHus nanyHeHIS
MM
npv TemnepaType TennoHocutens, °C
100 300 500 100 300 500 100 300 500
125 0,21 0,17 0,13 0,13 0,10 0,09 0,05 0,04 0,03
150 0,18 0,15 0,11 0,12 0,09 0,08 0,05 0,04 0,03
200 0,16 0,13 0,10 0,10 0,08 0,07 0,04 0,03 0,03
250 0,13 0,10 0,09 0,09 0,07 0,06 0,03 0,03 0,02
300 0,11 0,09 0,08 0,08 0,07 0,06 0,03 0,02 0,02
350 0,10 0,08 0,07 0,07 0,06 0,05 0,03 0,02 0,02
400 0,09 0,07 0,06 0,06 0,05 0,04 0,02 0,02 0,02
500 0,075 0,065 0,06 0,05 0,045 0,04 0,02 0,02 0,016
600 0,062 0,055 0,05 0,043 0,038 0,035 0,017 0,015 0,014
700 0,055 0,051 0,045 0,038 0,035 0,032 0,015 0,013 0,012
800 0,048 0,045 0,042 0,034 0,031 0,029 0,013 0,012 0,011
900 0,044 0,041 0,038 0,031 0,028 0,026 0,012 0,011 0,010
1000 0,040 0,037 0,034 0,028 0,026 0,024 0,011 0,010 0,009
2000 0,022 0,020 0,017 0,015 0,014 0,013 0,006 0,006 0,005
MpumeyaHua

“ pd'.
1 [AnAa nNpOMEXYTOYHbIX 3HAYEHW [MAMETPOB M TemnepaTypbl BeAWYMHA % onpeaensertcs
MHTepnoaaumen.

2 Ona TemnepaTypbl TenaoHocutensa Huxe 100 °C npuHumatoTca gaHHble, cooTeTcTeytowme 100 °C.

Ons OAHOCNOMHbBIX UMAMHAPUYECKMX MNOBEPXHOCTEM AMAMETPOM MeHee 2 M UCNoAb3yeTca
dopmyna




KoadpdpuumneHT gononHuTenbHbIx Tennosbix notepb K yepes onopbl TpybonpoBoaoB B pacyeTe
TONLWMHbI TENI0BOW WM30NALMW MO HOPMATUBHOM NAOTHOCTM TEM/IOBOrO MNOTOKA MPUHMMAETCA
pagHbim 1.

Mpu pacyete no d¢opmyne (B.19) npeaBapuTenbHO onpeaensloT BeaAnumHy InB, rae
AT 28,

b el : L
d"' |_|pVI6I'IVI)+(eHHbIe 3Ha4YeHunA RE NMPUHMUMAKOTCA NO Ta6m4u,e ﬁ

B

3aTeM HaxoAAT BeNUUYMHY B 1 onpeaenstoT Tpebyemyio TONWMHY M3onaumm no popmyne

. dS(B-1

bES = - =
5

- (B.20)

Ona  ABYXCNOWHbIX  TENIOU30/ALUMOHHBIX  KOHCTPYKUMA  pacyeT TOAWMHbI  C/lOEB Mo

HOPMMPOBAHHOM NJIOTHOCTM TEMNI0BOrO NOTOKa NPOU3BOAMUTCA B CeAyHOLLEeN NOCNeA0BaTENbHOCTH.

B cnyyae, Koraa MaKCMManbHaa Temnepatypa MNPUMEHeHMA OAHOro M3  BblbpaHHbIX
TEN/OU30NALMOHHbIX MATEePUaNoB HUMXKe TemnepaTypbl CTEHKU U3o0AMpyemoro obbekTa B
ABYXCNOMHbIX TENAOU30/IALMOHHBIX KOHCTPYKLUMSAX B KayecTBe MepBOro CA0A Ha WM30AMpPYyeMyto
NMOBEPXHOCTb YCTaHaB/MBaeTCcA MmaTepuan C 6osiee BbICOKOWM AOMNYCTMMOM TemnepaTypoi
NPUMEHEHMUSA.

TonwmHa nepBoro cnos onpeaenaeTca 3 ycnosus, YTobbl TemnepaTypa mexay o06oMmu cnoamm
t1, t, He npeBbiWana MaKCMMaNbHOW TemnepaTypbl MPUMEHEHUA OCHOBHOIO W30AALMOHHOIO

maTtepuana.

[Na NNOCKOW CTEHKU U UMAUHOPUYECKMX OOBLEKTOB C AnameTpom 2 M 1M bonee ana pacyeta
TO/ILWMHbI MePBOro c/ioA NnpumeHsaeTca popmyna

-

S,.., = A

Kl Hil)

(& —42) |

J (B.21)

™

aq

-

n

[na BTOpOro cnoa npumeHsetca popmyna (B.18), B KOTOPYIO BMECTO 3HaYeHUs tz NOACTaBAAETCA

t1,2.

Mpwn pacyeTe UMAMHOPUYECKMX OOBEKTOB C ANAMETPOM MeHee 2 M - aHA/IOFTMYHO OA4HOC/IOMHOM
KOHCTPYKLMM NO YPaBHEHUIO

" (& —42) |
In B, =2m) — |,
gy
- R - (B.22)
T 498
p % 25,
B KOTOPOM G onpeaensaoT BeNnUYmHy InBi, 3aTemM HaxoaAaT Bi v TOALWMHY NepBOro

cnos, Mm:
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T o
6 .= d’d (B - 1)
Ksi =
2
ToAwmHa BTOPOro c/10A onpeaenserca ¢ noMmolbio popmysbi (B.19), B KOTOPOI BMECTO 3HaYeHUA
ts noacrasBnaeTcA 3HadYeHue ty,2, a BMecTo B - B,

Onpeaenus InB; HaxoaAaT By, a 3aTem TOJIWMHY U30/1ALMN BTOPOTO C/108, M:

-

— d;-::l(BI —l)

™

2 (B.23)

-
His

PacueT Tpebyemoil TONWMHBLI TENNOBOM M30MALMM MO HOPMATMBHOM NAOTHOCTM TEM/I0BOro
NOTOKa MOXeT bbiTb BbINONHEH METOAOM NOC/AeA0BaTeNbHbIX NpUbanKeHnin. NMocnenoBaTeNbHOCTb
pacyeTa 4/1a OA4HOCAOMHOM LMANHAPUYECKON KOHCTPYKLUMK ceaytoLLas.

3agaBancb HayaNbHbIM 3HAYEHMEM TO/WMHbI M30AAUMK Oo, M, onpeaensemon Tpebyemol

TOYHOCTbIO pacyeTta, Hanpumep, 0,001 m, c nomoLLblo NocaeaoBaTenbHbix Wwaros 1, 2, 3, 4, ..., i ana
TONWMHbI M30AAUMKN: O1 = Ool; 02 = 802; O3 = 803, ..., Oi = doi NPOM3BOAAT BbIYUCAEHUE IUHENHOWN
2 i
NNOTHOCTM TennoBbix notokos ¢ 9z e 91 no YpaBHeHUo
; L, —t
q; = 2, — ) — T
1 P 1 In d; + 26,
o (dS +26,1) 24, d-
. (dy o) 2/ . (B.24)
(Oneuatka).

Ha kKa)kgom ware BbIYMCNEHUN | nponssoanTCA CpaBHEHUE 4 C 3a4aHHbIM 3Ha4Y€HUEM
H

HOPMATUBHOTO YAE/NbHOrO NoToKa %2 . Mpu BbINOAHEHUM YCA0BUA

<0

[ -5

4g; —¢q
47 4

(B.25)

BbIYMCNIEHMA 3aKAHUYMBAIOTCA, a HaMWAEHHAs BefMYMHA O = Ooi ABNAETCA UCKOMOW,
obecneumBatoLLelt 3a4aHHYIO BENNYNHY TENNOBbLIX NOTEPb.

PacyeTHble mapameTpbl NpPU ONpeaeneHnUn TOAWMHbI U30ALUK NO HOPMUPYEMOM MNOTHOCTU
TENI0BOro NOTOKa cneayeT NPUHUMATBL No 6.1.1 - 6.1.6 HAaCTOALLEro cBoAa NPaBuIl.

B.2.2 Pacuem monuwuHbl U30AA4UU M0 300aHHOMY CHUMCEHUIO (MosbiweHur0) memnepamypol
eewjecmea, mpaHcnopmupyemo20 mpybonpogodamu

R*=RL+R:

Tpebyemoe noNHOE TEPMWUYECKOE COMPOTUBAEHME MW301ALUU # Tpybonposoaa

AnvHOM 1, M, ans obecneyeHMAa 3alaHHOTO CHUXEHUS TemnepaTypbl TPAHCNOPTUPYEMOTO NO HEMY
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BellecTBa OT HauyanbHOM t's A0 KOHeYHOM t"s Npu pacxode BewecTBa G, Kr/y, Tennoemkoctbio C,
KO/ (Kr-°C) onpenensetca U3 BblparKeHW:

bk 5o GCin 2%
npu = Tk bk (B.26)
’[l s [N \
, 3.6K] =—= —tEf
SR N ..
npu = "% @ —5) (B.27)
(Oneuartka).
roe tu - pacyeTHasa TemnepaTypa OKpyKatowen cpeapbl, °C.
Ona onpepeneHnsa Tpebyemon TONLWMHbLI U30NAUUN Ous, M, NO HAWAEHHBIM 3HAYEHUAM Ry n
R; ncnonbsyetca popmyna
— Dr) I _pl
In BLI - "T/"r::(R’..Z RH ) (328)

MpuHUMas NpUbAMKeHHble 3HavyeHusa Ry no Tabauue B.3 n onpeaensaa no ¢opmyne (B.28) InB,
Haxo4AT BENIMUYUHY B 1 3aTem no ¢opmyne (B.20) TONLMHY U30NSLUN

o d;(Bz.: _1)
0...: =—.

u:l2 9

PacyeTHble napameTpbl NpW onNpeaeneHur TOAWMHbI TEMJOBOM WM30NAUMM MO  33a4aHHOM
BE/IMYMHE CHUXKEHUA (MOBbIWEHMA) TeMnepaTypbl TPAHCNOPTUPYEMOTO BELLECTBA MPUHUMAIOTCA MO
6.4 HacToALWEero ceoAa npasu.

B.2.3 Pacuem monauwjuHbl mennoeoli u3onayuu no 3ad8aHHoli memnepamype HapyHcHoli
nosepxHocmu

OnpeaeneHve TONLWMHbI M301ALMM NO 3afaHHON TemnepaType ee HapPYy)KHOW MOBEPXHOCTU tq
npousBogMTCA B TOM C/lydae, KOr4a W30MAUMA HY)KHA KaK CpeacTBO, NpefoxpaHsiouee
06CNYKMBAIOLWMIA NEPCOHAN OT OXKOTOB.

PacyeT ToNLWMHbI TENNOBOW M30A5LMM BbINOAHAETCA No Gopmynam:

ANA NNOCKNX TENNTON3O0NALNOHHDbIX KOHCprKLI,VIVI

. ro (2 -t
OH: i r..( B ..) -

- U‘)—:([: —tr:) : (B.29)

ANA ULWIUHAPUYECKUX
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% (B.30)
rae, OpUeHTUPOBOYHOE 3HaYeHne R, npuHUMmaeTca no Tabaunue B.3.

. _di(B-1)
CES :%.

-

PaccmMOTpeHHbIN meToa ABAAeTcA NpUBAMMKEHHbIM. Bonee TOYHble pe3ynbTaTbl MOTyT 6biTb
nosly4eHbl METOAOM NOCNeA0BaTeNbHbIX NPUBANNKEHUN.

PacueT BbinosiHAETCA No popmyne

pal T (B.31)

3a4aBasAcb HayasibHbIM 3HaYeHMeM TOLMHBI U30M1AUMN O, M, onpeaensemMbiM Tpebyemol
TOYHOCTbIO pacyeTta, Hanpumep, 0,001 m, nocnegosaTenbHbiMM Waramu 1, 2, 3, ..., i ANA TONWNH
nsonaumm: dol = dol; 82 = d02; 83 = 803, ..., Oi = doi NPOM3BOAUTCA BbIYNCNEHUNE BE/IUUNH:

rl—r: i rl—t.'. i » rl—t.'. i r!—r.'. i
t—¢t ) \t.—¢. ). \e.—-¢ ). t —t, )
SEOEJL MR TR/ TR RS WE TEJD o ypaBHeHuMo (B.31).
t,—t, |
5 |
- |
Ha Ka)KaoM Luare BblYMCNEHUIA | MPOM3BOAMTCA CPpaBHEHME #71 ¢ 3a,aHHbIM 3HaYeHnem
t, —t, .i
z.'. —rﬁ lv
“Z Tpw BbINONHEHWUW YCNOBUA
t, -t i N r:—r_i -0
t.—t, ) \t.-t )

BbIYMCNIEHMA 3aKAaHUYMBAIOTCA, @ HalAEHHAn BeNMUYMHA O = Ooi ABNSAETCA C TOYHOCTbIO A0 1 MM
3aflaHHOM, obecneunBaloLLel Tpebyemyto TemnepaTypy NOBEPXHOCTU U30NALUN.

PacyeTHble napameTpbl NpPU pacyeTe TOJLWMHbI TENN0BOM M30AALUMM NO 3aZ4aHHON TemnepaType
MOBEPXHOCTU NPUHMMAIOTCA NO 6.7.

B.2.4 Pacvem monwuHbl usonayuu, npedomsepaujaroujeli KoHoeHcayuro enaz2u U3 6030yxa Ha ee
nosepxHocmu

[aHHbIN pacyeT NPOU3BOANTCA ANA U30MPOBAHHbBIX OO BEKTOB, PACNONOMKEHHbIX B MOMELLEHUNAX
N coaepKalumxX BELLEeCTBa C TEMNepaTypoi HUXKe TeMnepaTypbl OKPYKatoLero Bo3ayxa.
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B sTom cnyyae wmsonaums pomkHa obecneumBatb Tpebyemblli pacyeTHbIM nepenag Mexay

TemnepaTypaMn HapyKHOTO BO34yXa M MNOBEPXHOCTblO M3onaumu (tu - tn), NpuM KOTOpOM

WCKNIOYaeTcA KoHAeHcauma Bnaru u3 sosayxa (tabaunua B.4).

Tabnuua B.4 - PacueTHbiVt nepenag, ty - tn, °C

OTHOCKTENbHAA BAAXKHOCTb BO34yXa @, %
tH, OC
40 50 60 70 80 90
10 13,4 10,4 7,8 5,5 3,5 1,6
15 14,2 10,9 9,1 5,7 3,6 1,7
20 14,8 11,3 8,4 5,9 3,7 1,8
25 15,3 11,7 8,7 6,1 3,8 1,9
30 15,9 12,2 9,0 6,3 4,0 2,0
Pacyet BbINoAHAETCA No dopmMmynam:
ONA NJIOCKOM NOBEPXHOCTH
R =2'__.—[£ R I =}‘;-::(r:_ft):
A A 0,(,—1) (B.33)
ANA UNAUHAPUYECKON NOBEPXHOCTU
;. .-t 1 Y A A
R.=—2R :hB=2m R =+
"l "l (B.34)

Tpebyeman ToNWMHA U30NALMU ONPESENAETCA MO METOAMNKE, U3N0KEHHON B B.2.3.

B pacueTax Temnepatypy HapyHOW cpeabl ty cneayet NpUHMMaThL PaBHOM TemnepaType Bo3Ayxa

B NOMeLWEeHNN.

TemnepaTtypy BHYTPEHHel cpeapl ts U OTHOCUTENIbHYIO BNAXKHOCTb BO34yXa B MOMELLEHUU @

NPUHUMAIOT B COOTBETCTBUUN C TEXHUYECKUM 3aJaHNEM Ha NMPOEKTUPOBaHKE.

KoappuumeHT Tennootgaum K HaPYKHOW MNOBEPXHOCTUM M301ALUMU Ol

NPpUHMMaeTca AnAa

NOBEPXHOCTEN C HU3KUM KO3DPULIMEHTOM U3nydeHus - 5 BT/(m? - °C), A1A NOBEPXHOCTEN C BbICOKUM

KosbpuumeHTom nsnyydenns - 7 Br/(m? - °C) (cm. npumeyaHnue K Tabnauue B.2).

B.3 Pacuet Tenn0B0oi1 u3onauum TpybonpoBoaoB TENI0BbIX CeTe

B.3.1 Had3emHaa npoKnaoka
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TennoBble NoTepu Yepes U30IMPOBAHHYHO NOBEPXHOCTb MNOAAOLNX U 06paTHbIX Tpybonpososos
TENNOBbIX CETEW MPU HAL3EMHOM MPOKAALKE, NPU U3BECTHOW TONLLMHE U30AALUK Ous, M, CneayeT
onpeaenatb no ¢opmyne (B.17), a TepMMUYECKME COMPOTUBEHUSA, BXOAALWME B 3Ty Ppopmyny, - no
(B.6). B KauecTBe TemnepaTyp BHYTPEHHEN W Hapy)KHOMU cpepn ts U tu NPUHUMAIOT pPacYeTHble
TemnepaTypbl TENIOHOCUTENA U OKpY)Kalowero Bo3ayxa, a KoadduMuUMeHT TennooTaaum oy - no
Tabnuue B.2.

Mpu onpeaeneHun TOAWMHBI U30nAUMKM TpybOoNpoBOAOB TENNOBbLIX CETEM MO HOPMUPOBAHHbLIM

3Ha4YeHnAM NAOTHOCTM TeNnJoBbIX MNOTOKOB OT nNodawowmx ¢ O6paTHbIX Tenaonposoaos

MCMONb3yeTCcA MEeTOAMKA pPacyeToB, M3/N0XKeHHaa B pasgene B.2.1. [pu 3TOM pacyeTHble
TemnepaTypbl TENNIOHOCUTENA B NoJatowem 1 obpaTHOM TpybonpoBoAae NPMHMMAOT Mo Tabauue

B.5.

PacueTHyto TemnepaTypy HapyXHOWN cpeabl MPUHMUMAIOT: NPU KPyrn1oroamnyHon pabote Tennosom
CetTu - CpeaHerofoByd TeMnepaTypy HApPYXKHOro Bo3Ayxa, Npu paboTe TONbKO B OTOMUTE/IbHbIN
nepuog, - CpeaHIo TeMnepaTypy OTONUTENbHOTO nepunoga. PacueTHbi KOadpdMUMEHT TeNN00TAAUN
O - No Tabnunue B.2.

Tabnuya B.5-CpegHeroaoBblie TemnepaTypbl TEN/IOHOCUTENA B BOAAHDIX TENN0BbIX ceTax, °C

PacueTHble TemnepaTtypHble pexxmumsl, °C
Tpy6onposog,
95-70 150-70 180-70
Mopatownin 65 90 110
Ob6paTHbIN 50 50 50

B.3.2 [Tod3emHaa NpoKAaoKa 8 HENPOXOOHbIX KAHANAX

Tennosble MNOTEPU 4Yepe3 U30/IMPOBAHHYIO MOBEPXHOCTb ABYXTPYOHbIX TENAOBbIX ceTel,
NPOKNaAblBaeMbIX B HEMNPOXOAHOM KaHajne WWPUHOM b n BbicoTOM h, m, Ha raybuHe H, m, oT

NOBEPXHOCTU 3eM/IM 4,0 OCY KaHana onpeaenaTcs no ¢opmyne

™~

rr (= t)K

- L
711, =G, TG
212 <1 -

R + By (B.35)
TeN\nepaTypa BO34yXa B KaHa/e tan onpeaenaeTca no d)opmyne
Ly 4 & 4 L
¢ — R,‘ + R; R'::':I + R:I Rs:}- ‘R-,;
- 1 1 1
L , pl L | pl , DX
R'.:’. Rl-:‘. R;::Z ' RF: Rsax-: R.’; (B36)
; 1 d +23, : 1 d,+26_,
R;j:.:l =3 In —: R;?:: i In — -
rne &Th,, a &, a, (B.37)



1 1 L 1
RE‘. = ; Rx-:l =
2no0,(d,+25,,)) 2no..(d, +25,.,) (B.38)
1
R = —
== 2bh
I-ro.« 1 ' b
b+h (B.39)
spece 91, 91 - nuHelHble NAOTHOCTM TEMJOBOrO MOTOKA OT MOAQAMOWEro WM 06paTHOro

Tpybonposoaos, Bt/m;
di1, d2 - Hapy»KHble AnameTpbl NogatoLLero n obpatHoro TpybonpoBoaos., Mm;
ts1, ts2 - TEMNEPATYPLI NOAAOLWErO U 0bpaTHOro Tpybonposoaos, °C;
K - KoadPpUUMEHT AONONHUTENBHBIX NOTepb (Tabauua B.1);

R RE,
wl Tl - TepmMYecKMe conpoTUBAEHUA U30NAUMK nodatolero u obpaTtHoro TpybonpoBsoaos,
m - °C/BT;

R , R TEPMUYECKME CONPOTUB/IEHUA TENIOOTAAYE OT NOBEPXHOCTM U30NALMKN NOAAIOLLETO U
obpaTHoro Tpybonposoaos, m - °C/BT;

Rkan - TEPMUYECKOE CONPOTUBNEHUE TENNOOTAAYE OT BO3AyXa K MOBEPXHOCTU KaHana, m - °C/BT;

h, b - BbICOTa M WMPUHA KaHa/la, COOTBETCTBEHHO, M;

Ok - KO3QOULIMEHT TENI0OTAAYM B KaHane, NpUHMMaeTca pasHbim 11 Bt/(m? - °C);

’

Aus - TEMNNONPOBOAHOCTb U30ALUKN B KOHCTPYKLUMK, BT/(m - °C);

Ous1, Ous2 - TONLMHbI U30NALMK NOAAIOLLETO U 06paTHOro TPyboNpPoOBOAOB, M;

£ 3

P - TepMMYECKOe COMpoTMBAEHME rpyHTa, BT/(m - °C), onpeaensetca no ¢opmyne

(B.40)

Arp - TENNIONPOBOAHOCTL FPYHTa, BT/(Mm - °C), Tabnunua B.6.
H - rnybuHa 3an10KeHuA, paccToAHNE OT OCU TPYObl A0 NOBEPXHOCTU 3EM/IN, M.

Pacyet Tpebyemoi TOAWMHbI TENAOBON M30ASUUM NO HOPMWPOBAHHOM MJIOTHOCTU TEM/J0BOro
NMOTOKAa B 3aBMCUMOCTU OT TEXHNUYECKUX TPEeOOBaHNM MOXKET BbINONHATLCA B ABYX BapMaHTaXx:
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7 r
L Py 4
]

a) N0 HOPMATMBHbIM JIMHENHbIM MAOTHOCTAM TEenoBOro 2! notoka v 92, 3apaHHbIM OTAE/BHO
ANA nogatollero n obpatHoro Tpybonposoaa, B 3TOM C/yyae onpenenseTca ToAWMHa M30nauMu
ANA Kaxgoro Tpybonposoaa;

6) N0 cymmMapHO HOPMAaTMBHOW NMHEMHOM NJIOTHOCTU TEMJIOBOrO NOTOKAa OT MOAAMOLLEro M

7
~

1M

=, B 3TOM Cny4vae onpeaenaerca 1oawmnHa nsonaummn, oamnHakoBan

1

obpaTtHoro TpybonpoBoaa -
Ansa 0bounx TpybonpoBoaos..

PacyeT TONWMHBI M30AAUMM NO HOPMATMBHbIM JIMHEMHBIM NAOTHOCTAM TEMJIOBOrO NOTOKa,

r 7

n obpaTtHoro - ? TpybonpoBOAOB BbINONHAETCA B

|

3a4aHHbIM OTAE/IbHO ANA NOoAaloLWero -
cneaytouei nocnenoBaTe/IbHOCTY.

Ha nepBom 3Tane paccunTbiBaloT TeMMepaTypy B KaHane no popmyne

“;3)-: = [)-: + K((a"lh + QE)(R!D + R':)

(B.41)
3aTem AnA Kaxkgoro Tpybonposoaa BbluUCAAOTCA 3Ha4YeHus InBi 1 InB; no dopmynam:

- )t 1 —F 4 .
In B, =2m,| = —RE |

q g (B.42)
. s =1 ; |
In B, = 2nk,, EI‘_“U— -R.; i

2 (B.43)

roe NPUbAnMKeHHble 3HaYeHUA Ry R npuHUMatoTca no Tabaumue B.3.

Hanee, nocne BbluMcneHnna Bi u B, no dopmyne (B.20) paccumTbiBaloT Tpebyemble TOAWMHbI
n3onAuMKM anAa nopatouwero v obpaTtHoro TpybonpoBoaoB, obecneuyvBalowme HOPMATUBHbIE
JIMHEelHble NoTepu Tenna:

- ad,(B,-1) . d.(B, -1
O“._ :M: O_'_‘ :¥
ea 2 Vv 2
Tabnuuya B.6-TennonpoBoaHOCTb FPYHTA
Becosoe
CpegHsas KoadpdumumneHT TennonpoBoaHOCTH,
Bua rpyHTa ; | BNarocosep:kaHne rpyHTa, .
NAOTHOCTb, Kr/m % BT/(m - °C)
0
Mecok 1480 4 0,86
5 1,11
1600
15 1,92
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Becosoe
CpegHsas KoaddunumneHT TennonpoBoaHOCTH,
Bua rpyHTa , | Bnarocosep:aHve rpyHTa, X
NAOTHOCTb, Kr/m o BT/(m - °C)
0
23,8 1,92
CyranHoK 8 0,71
1100
15 0,9
8 0,83
1200
15 1,04
8 0,98
1300
15 1,2
8 1,12
1400 15 1,36
20 1,63
8 1,27
1500 15 1,56
20 1,86
8 1,45
1600
15 1,78
5 1,75
2000 10 2,56
11,5 2,68
FNUHUCTBIN 8 0,72
1300 18 1,08
40 1,66
8 1,0
1500 18 1,46
40 2,0
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BecoBoe
CpegHsas KoaddunumneHT TennonpoBoaHOCTH,
Bua rpyHTa ; | BNarocoseprkaHune rpyHTa, X
NAOTHOCTb, Kr/M o BT/(m - °C)
0
8 1,13
1600
27 1,93

PacyeT TO/NWMHbI M30AAUMM NoOAaloWeEro M obpaTHOro TpPybONPOBOAOB MO CYMMapHOM

L2 Bt/M, BbINOMHAETCA MeETOAOM

[~

HOPMaTUBHOM /NIMHEMHOM NAOTHOCTU TEn/AoBOrO0 MOTOKa -
nocsefoBaTeNbHbIX NPUBAUXKEHUI (MeTogom noabopa).

Ha nepBom 3Tane 3a4al0TCA HavyaZbHbIM 3HAYEHMEM TO/LWMHBI U30AAUMMK Oust = Ous2 = Oo,
OAMHAKOBOW AN nopawuwero U obpatHoro Tpybonposogos, U no ¢opmynam (B.36) - (B.39)
PaccYMTbIBAOT TemnepaTtypy B KaHane. 3atem no ¢opmyne (B.35) BbIYMCAAOT CYMMAPHYIO

o (.'..v\
JIMHEWNHYIO NNOTHOCTb TEM/IOBOrO NOTOKA ~ =
MonyyeHHOe pacyeTHOoe 3HAYeHWe CPaBHMBAKOT C HOPMATMBHOM JIMHEMHOM NIOTHOCTHIO

TEeNN0BOro NOTOKa no Tabanuam §, 9.

Ha BTOpOoM 3Tane yBEAMYMBAIOT MAM YMEHbLUAKOT TOAWMHY M30AAUMM B 3aBUCMMOCTM OT
pe3y/nbTaTa CPaBHEHWUA M MOBTOPAIOT pacyeT B TOW Ke NocaeA0BaTe/IbHOCTM A0 NONYYEHUSA HOBOTO

r
L

o
pacyeTHOro 3HavyeHua - “*-.

PacyeT noBTOpAKOT A0 TeX NOP, NOKa pacyeTHOe 3HayeHue MAOTHOCTM TensioBoro MOTOKa -

4 r

G- ¥
B 6yp,eT OT/IN4aTbCA OT HOPMATUBHOIO 3HA4YeHUA -

L'_\_'

1M

Ha 334aHHYI0 CTeneHb TOYHOCTU PacyeTa,
Hanpumep, He bonee, yem Ha 1 %. MocnegHee 3HaYeHWe O; NPUHMMAETCA B KayecTBe PacyeTHOM
TO/ILMHbI TENIOBOW M30NALMM ANA NoAatoLero u obpatHoro Tpybonposoaos.

Mpn pacyeTe TennoBON M30AALMU ABYXTPYOHbIX TENNOBbIX CETEM B HEMNPOXOAHbIX KaHaslax
pacyeTHy0 TeMmnepaTypy TENNOHOCUTENA B NOAaOWMX U 06paTHbIX TpybonpoBogax NPUHMMAOT Mo
Tabnuue B.5.

PacueTHyto TemnepaTypy Hapy»KHOW cpeabl NPUHMMAIOT PaBHOM CpeAHEerofoBON TemnepaTtype
rPyHTa Ha rnybuHe 3anoxeHua Tpybonposoaa.

KoadppuumeHT [0oNONHUTENbHBLIX TENNOBbLIX NOTepb K Npu pacyeTe TOAWMHbI M30AAUMM MO
HOPMMPOBAHHOM NJIOTHOCTM TEMNI0BOrO NOTOKA NPUHUMAETCA PaBHbIM 1.

Mpn paccToAHMN OT NOBEPXHOCTU FPYHTa A0 NepeKpbITUA KaHana 0,7 M 1 meHee 3a pacyeTHYo
TemnepaTypy HapyKHOM cpeabl AONKHA MPUHUMATBLCA Ta XKe TeMmnepaTypa HapyKHOro Bo3Ayxa, Y4To
M NPW HaA3eMHOW NPOKNALKe.

B.3.3 [Nod3emHan 6ecKaHanbHAasA NPOKAAOKa
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Tennosble notepu TpybonpoBoaoB ABYXTPYOHbLIX TEMNOBbLIX CeTEN HGECKaHAaNbHOW MPOKAALKM,
PacnoONOXEHHbIX B TPyHTE HAa OAMHAKOBOM pPACCTOAHUM OT MOBEPXHOCTM A0 ocu Tpyd H, m,
onpezenaTca no Gopmynam:

L (fr.l - z‘1-:)(R'::::2 + R';:) - (2‘2: —[E)R: K
g, = T = = - 3
- R + Rp)(Riy +R) —R3

(B.44)
L (I;: —r))(R.z:; .‘-R".‘L) —(rﬂ —tﬁ)R:
q; = RE_+R° )(Rll ;.R‘f)_R: =
( w2 ' “irp2 sl ' “irpl 0 (B45)
Q‘:‘_'; = "‘ ':‘(j;: (B46)

X
rae ~ F - TepMUYECKOe COMPOTMB/IEHWE TPyHTa Npu 6eckaHanbHOW npoknaake, m - °C/BrT,
onpeaenaetca no popmyne

L R (B.47)

roe d - HapyXHbIii AMameTp M301MPOBaHHOrO Tpybonposoaa, mM; noAatllero - di, obpaTHOro -
d2;

Arp - TENNONPOBOAHOCTL FPYyHTa, BT/(Mm - °C);
H - rnybuHa 3anoxeHua (paccTosHMe OT OcK TPy A0 NOBEPXHOCTU 3eM/IN), M.

Ro - Tepmuyeckoe conpoTusneHune, obycnosneHHoe Tena0BbIM B3aMMOAENCTBUEM ABYX TPY6, M -
°C/BT, onpeaensaeTcs u3 BblparkeHus

27,
-

(B.48)

roe Ki,z - pacctosHMa mexay ocaMmu Tpyb no ropMsoHTanu, M.

OcTanbHble 3Ha4YeHUs BennunH B (B.44), (B.45) Te ke, uTo U B dopmyne (B.37) ANnA KaHanbHOMU
NPOKNaAKW.

TaKKe KaK Npu NpoKAaaKe ABYXTPYOHbIX TEMAOBbIX CeTel B MPOXOAHbIX KaHanax pacyet
Tpebyemoit TONWMHbI TEMNJIOBON M30ASUUM MO HOPMUPOBAHHOM MJIOTHOCTM TEMJIOBOrO MOTOKa B
3aBMCMMOCTM OT TEXHUYECKNX TPEOOBAHMI MOXKET BbINONHATLCA B ABYX BApUAHTAX:

7 7
-t -t
v

a) N0 HOPMAaTUBHBIM 3HAYEHUAM JIMHEMHOM NAOTHOCTM TennoBoro notoka 2! u 92, 3aganHbim
OTAENbHO ANs noAatolero n obpatHoro Tpyb6onpoBoaos.;
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6) N0 cymmMapHO HOPMAaTMBHOW NMHEMHOM NJIOTHOCTU TEMJIOBOrO NOTOKAa OT MOAAMOLLEro M

r
-l

G-
obpaTtHoro Tpybonposoaos - “*-.

PacuyeT TONWMHbI M30NAUMKM TPybONpPOBOAOB TEM/IOBbLIX ceTel beckaHaNbHOM NPOKNAAKM MO
HOPMAaTMBHbIM 3HAYE€HUAM JIMHEMHOW MNNOTHOCTU TEMN/JOBOrOo MOTOKA, 3afaHHbIM OTAE/NbHO ANA

r
ya

nogatowero 41 1 obpatHoro 42 Tpy6onpoBosa BbINOAHAIT MO GOPMYAAM:
T 3 Y r) 9 4 -1
d,+28,., 2Mh Al t,—t —G5R, &
ln | - il - "\ ¥ Bl K vd. Vv _R:"‘ l-
a, R = G, )
‘ L : (B.49)
4 e 1= [ z
d,+28, ., i A |t,—t.—G R : |
In == B — -R2, |
) A=A, s '/ pe
- LRSS . (B.50)
d +25_, d,+25_,
B. = — B‘ — = = = :
a, B a,
Onpepenns ¢ nomoulbio (B.49), (B.50) 3HayeHuA 1 n 2 BbIYMCNAOT

TO/IWMHbI U30NAUMM TaK¥Ke, Kak U ANA KaHa/IbHOW NPOKAaAKKM B pa3aene B.3.2.

PacuyeT TONWMHBI M30MAUMM Nogatowero n obpatHoro TpybonposoaoB ABYXTPYOHbIX TENA0BbIX
ceTeit 6eckaHanbHOM MPOKNALKM MO CYMMAPHOM HOPMATUBHOM NMHEMHOW MJIOTHOCTU TEMNJ0BOro

7

G o
noToka -+, BT/m, BbINONHAETCA METOA0M NOC/AeA0BaTe/bHbIX NPUBAUNKEHUI (MeTogom noabopa).

Ha nepBom 3Tane 3a4aloTcA HayalbHbIM 3HAY€HMEM TOAWMHbI M30NAUMK Ous1 = Ous2 = Oo,
OAMHaKoBOM Ans nopatwoliero M obpatHoro Tpybonposoaos, M no dopmynam (B.44) - (B.46)

L
4y

pPaccynTbIBAOT CYMMApPHYHO ﬂMHeVIHyPO NAOTHOCTb TEN/I0OBOIo NOTOKa

NonyyeHHOe pacyeTHOe 3HayeHWe CPaBHMBAKOT C HOpMaTMBHOVI NIMHENHON NAOTHOCTbIO

r
-

G+ A
Tenn0BOro NoToka -+ (no Tabnmuam 11, 12).
Ha BTOpoM 3Tane yBeNMYMBAKOT WAW YMEHbLIAT TONWMHY M301AUMU B 3aBUCMMOCTM OT

pe3ynbTata CPaBHEHNA U NOBTOPAKOT PacCyeT B TOWN e nocnenoBaTte/sIbHOCTHU A0 NOAy4eEHNA HOBOTO

r
-

Gy 5
pacyeTHOro 3Ha4yeHua “*-.

Pacuet NOBTOPAKOT OO TexX Mnop, NOKa pacyeTHOE 3HaA4YeHMe NNOTHOCTU TEN0BOro MNOTOKa

al, , A
ek 6yp,eT OT/IN4aTbCA OT HOPMATUBHOIO 3Ha4YeHUA “** Ha 3aaHHYIO CTeneHb TOYHOCTU pacyeTa,

Hanpumep, He 6onee, Yem Ha 1 %. MNocnegHee 3HaYeHUe O; NPUHMMAETCA B KayecTBe pacyeTHOM
TO/IWMHbI TENAOBOM M30/1ALUKN ANA NodatoLlero n obpatHoro TpybonpoBoaos.

PacyeTHble napameTpbl TEMNNOHOCUTENS UM  HaPYXHOW cpeapl ANsA  pacyeTa  M30AAUUK
TpybonpoBoaoB ABYXTPYOHbIX TENNOBbIX ceTel b6eckaHa/ibHOW MPOKAAAKM MPUHMMAIOTCA TaKMMM
€, KaK M B HEMPOXOAHbIX KaHaNax.
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Ipunoxenne I
(pexoMeHayeMoOe)

Tabnuuya I.1- MNpeaenbHble TOAWMHDI TEMJIOU30/ALUOHHDBIX KOHCTPYKUUA aaa o6opyaoBaHus

u Tpy6onpososos

Cnocob npoknagkm Tpybonposoaa

HapyKHbIi HaA3eMHblI i B TOHHene B HEMPOXOAHOM KaHane
ANAMETP, MM MpeaenbHasn TONLWMHA TENJOU30NALUOHHOIO €105, MM, MPU Temnepatype, °C
19 1 HuxKe 20 n 6onee 19 1 HUKe 20 n 6onee | po 150 BKA. | 151 1 bonee
18 80 80 80 80 50 60
25 120 120 100 100 60 80
32 140 140 120 100 80 100
45 140 140 120 100 80 100
57 150 150 140 120 90 120
76 160 160 160 140 90 140
89 180 170 180 160 100 140
108 180 180 180 160 100 160
133 200 200 180 160 100 160
159 220 220 200 160 120 180
219 230 230 200 180 120 200
273 240 230 220 180 120 200
325 240 240 240 200 120 200
377 260 240 260 200 120 200
426 280 250 280 220 140 220
476 300 250 300 220 140 220
530 320 260 320 220 140 220
630 320 280 320 240 140 220
720 320 280 320 240 140 220
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Cnocob npoknaaku Tpybonposoaa

o HaA3eMHbI B TOHHene B HEMPOXOZHOM KaHane
HapyxHbin

ANamMeTp, Mm o
I'Ipep,eanaﬂ TONIWMNHA TENTIOU3ONTAUNOHHOTO CN0oA, MM, NMPU TeEMNeEpPaType, C

19 1 HuXe 20 n 6onee 19 1 HUxKe 20 n 6onee | po 150 BKA. | 151 1 bonee
820 320 300 320 240 140 220
920 320 300 320 260 140 220
1020 n 6onee 320 320 320 260 140 220
MpumeyaHusa

1 Ansa TpybonpoBoAOB, PacnoNOXKEHHbIX B KaHanax, TO/LWMHA U30NALMN YKA3aHa A8 MONOMKUTEbHbIX
TemnepaTyp TpaHCNopTUpyemblx BelecTs. [na TpybonpoBoAoOB C OTpuuUATENbHbIMW TemnepaTypamu
TPaAHCMOPTMPYEMBIX BELLECTB NpeaebHble TOWMHbI ciegyeT NPMHUMaTb TaKMMM e, Kak Npu NpoKaagKe B
TOHHeNAX.

2 B cnyyae, ecan pacyeTHad TO/WMHA M30aAuMM Gosblue NpenenbHOW, caefyeT NpuHMMaTb Gonee
3pPEeKTUBHbIN TENNOU30NALMOHHBIA MaTepuan WM  OrpaHUYUTbCA MNpeaenbHOM TOAWMHON TEensoBOM
N30/1AUMK, €CAIU 3TO JOMNYCTUMO NO YCNOBUAM TEXHOIOMMYECKOro Npouecca.

Ipunoxenne JI
(cipaBoYHOe)

OnpepeneHune TONLWMUHbI U 06bema TeNNOU30NALMUOHHDBIX U3L4ENUNA U3 YNINIOTHAIOLMXCA

maTtepuanos

0.1 ToNwmHy TeNNON30NALMOHHOTO U3AENUA U3 YNNOTHAIOLLMXCA MATEPMANOB A0 YCTAHOBKM Ha
N30/IMPYEMYIO NOBEPXHOCTb CneayeT OnpenenAtb C yyeTom KoadpduumeHTa ynnotHeHua K. no
dbopmynam:

ANA UNAUHAPUYECKON NOBEPXHOCTU

. T +0
8, =8K, — —.
g (4.1)
anAa naocKoM NOBEPXHOCTU
S, = 8K

(4.2)

rae 01, O - TONWMHA TENIOU30NALMOHHOIO WM34EeNUA [0 YCTAaHOBKM Ha U30/Mpyemyto
NOBEPXHOCTb (6€3 yNAOTHEHUS), M;

d- pacyeTHaA To/NWNHaA TeENN10ON30NAUNOHHOIO CN0A C YNNIOTHEHNEM B KOHCTPYKUNN, M;

d - HapyXHbIW AnamMeTp M3oanpyemoro obopyaosaHus, Tpybonposoaa, m;
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Kc - KO3GOULMEHT YyNNOTHEHUS TENNOU30NALUNOHHbIX U34eNNIN, NPUHMMAEMbI No Tabauue A.1.

MpumeyaHua

1 B cnyyae, ecim B ¢opmyne (A.1) npousseaeHue

NMPUHUMATbCA PaBHbIM eaunHULE.

v d=3d

< d+25
4=20 meHblue eauHULbI,

OHO JA0J/1KHO

2 an MHOIOC/IOMHOM n3onAaunnm ToNWnHY n3gennma oo ero ynaotTHeHuA cneagyert onpenenAatb oTae/ibHO

4NA Kaxgoro cnoA. lMpu onpeaeneHnm ToNwmMHbl NOCaeayOWero Tena1o0n3oNALMOHHOIO €1oA 3a HaPY)'KHbII‘;I

anametp (d) NnpuHMMALOT AMameTp U30NALMKN NPeablayLLero cnos.

3 06bem TENNTOU3ONALMOHHbIX VI3,£I,€J'IVII7I M3 YNZIOTHAKOWMKUXCA MmaTepnasios AnAa Ten1on3onAUMOHHOro CaoA

00 YNAOTHEeHUA caeayeT onpeaenats no popmyne

V=ViK.,

roe V- obbem TEN/TON3O0NALMOHHOIO matepuazna nam nsgenmna Ao ynioTHeHuA, M3;

(a.3)

Vi- ob6bem TEeNNoON30N1ALMOHHOIO MmaTtepunana nanm n3gennma B KOHCTPYKUUK C y4eTOM YyNAOTHEHNUA, m3.

Tabnunuya A.1

www.pkb-titan.ru

Koadduumnent KoaddunumneHnt
TennonsonALMOHHbIE MaTepmrabl U TennonsonaLMOHHbIE MaTepuabl 1
YNAOTHEHMUA, YNAOTHEHMUA,
nsgenus nsgenus
Kc KC
MaTtbl MWHepasoBaTHble MNPOLUMBHbIE 1,2 Martbl MUHepanosaTHble| 1,35-1,2
CXMMaemocTbto He 6onee 55 % PYNOHMUPOBAHHbIE CXMMAEMOCTbIO He
6onee 55 %

MaTbl M XOACTbl M3 CYNnepTOHKOTO Marbl PYNOHMPOBaHHbIE u3
633a/bTOBOr0 BOJIOKHA MNpU YKNaake CTEK/IAHHOTO  WTane/ibHOrO BOJIOKHA
Ha TpybonpoBoabl M 0bopypoBaHWe CXMMaAeMOCTbIO:
YC/IOBHbIM NPOXOA0M, MM:

He bonee 55 % 1,4-1,6
Oy < 800 npu cpeagHen nnotHoctu 23 3,0 55-70% 1,6-2,6
Kr/m3
To e, npu cpegHeit nnotHocTn 50 - 60 1,5 6onee 70 % 2,6-3,6
Kr/m3
Oy > 800 npu cpeaHert naoTHocTn 23 2,0 MNanTbl MWHEepanoBaTHble Ha
Kr/m3 CMHTETUYECKOM CBA3YIOLLEM MAPKU
To ke, npu cpeaHeit nnotHocT 50 - 60 1,5 35,50 1,5
Kr/m3

75 1,2

100 1,1

W TVTAH




Koaddunumnent Koadduument
TennonsonAauMoHHbIe MaTepuranbl 1 TennounsonAauMOHHbIE MaTepurabl U
YNAOTHEHMUA, YNAOTHEHMUA,
nsgenus nsgenus
Kc KC
125 1,05
N3penua BEPTUKA/IbHO-CNOUCTbIE MAnTbl M3 CTEKNAHHOrO LWTanesbHoro
(namenna-matbl), MaTbl NPOLWMBHbIE BOJIOKHA MapKMu:
rodpupoBaHHOM CTPYKTYpbI u3
o n-30 1,1
CTEK/IAHHOTO BOJIOKHA M KaMeHHOM ’
BaTbl C}KMMAEMOCTbIHO: n-15, N-17 u N-20 1,2
He 6onee 30 % 1,0-1,1 MNecok nepanToBbI BCMYY€HHbIN 1,5

MenKkmin mapku 75, 100, 150

(Oneuatka).
(Oneuatka).

KntoueBble cnoBa: U3o0nauma Tennosan, obopyaosaHue, TpybonpoBos, NPOEKTUPOBAHME.

OMEYATKA
K CMN 61.13330.2012 «CHwuI1 41-03-2003 Tennosasa nsonauua

o6opyaoBaHua u Tpy6onpoBoaoB»

BCMYYEHHbIN MeNKUin
vapkn 75, 100, 150

B kakom mecTe HaneuaTaHo JonxHo 6bITb
CTp. 50, oKOHYaHMe Tabamubl 4. 1, KoadpoduumeHT| KoadodumumeHT|
TennonsonAunoHHbIe TennonsonAunoHHbIe
npaBas YacTb, NepBas, BTopas YNAOTHEHMSA, YNAOTHEHWSA,
maTepuansl U n3genua maTepuansl U n3genua
CTPOKM CHU3Y Ke Ke
ecoK nepanToBbIN 5 MecoK nepanToBbIN 1,5

BCMYYEHHbIN MeNKUin
MapKkn 75, 100, 150

www.pkb-titan.ru

W TVTAH
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K CI161.13330.2012 «CHuil 41-063.2003
Tenaoras naoasuus obopyiosanns ¥ Tpydenposoiess
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