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Mpepgucnosue

Lenn n npuHumnel ctaHgapTnsaumm B Poccuiickon ®epepaumn yctaHosneHol PegepanbHbim
3aKOHOM OT 27 aekabps 2002 r. Ne 184-®3 «O TexHMYECKOM peryaMpoBaHUM», a npasBuaa
pa3paboTku - noctaHosneHnem lMpasuTtenbctBa Poccuiickoit ®egepaunm ot 19 Hoab6psa 2008 r.
Ne 858 «O nopsake pa3paboTKun 1 yTBEPKAEHUA CBOA0B NPaBUY.

CeBepeHuUA 0 cBOAE NPaBUN

1 UCNONHUTENIb - MOCKOBCKUIA rocyaapCTBEHHbIN CTPOUTENbHbIN yHUBepcutet (MICY) u
rpynna cneyyanncros

2 BHECEH TexHu4YecKnm KommuteTom no ctaHgaptmsaumm TR 465 «Ctpontensctso»

3 TNOAINOTOBMAEH K yTBepKaeHMO [denapTaMeHTOM apXMUTEKTYpbl, CTpOUTenbCcTBa W
rPafoCTPOUTENBHOM NONUTUKM

4 YTBEPXAEH npnkazom MuHUCTEPCTBA perMoHasibHOro passutns Poccuiickoit ®eaepaunn
(MuHpervoH Poccumn) ot 27 pnekabpa 2011 r. Ne 608 v BBeaeH B aenctane ¢ 01 sHBapa 2013 r.

5 3APETUCTPUPOBAH ®deaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryaMpoBaHUIO U
metponorum (PocctaHgapt). Mepecmotp CM 61.13330.2010 «CHuN 41-03-2003 Tennosas

nsonsauma obopyaosaHusa n Tpybonposoaos»

UHpopmayus o6 usmeHeHUAX K HAcmoAuwemy ceody npasusa nybaukyemcsa 8 exe2o00HOo
u30aeaemMom UHMOPMAYUOHHOM yKazamesne «HayuoHasnbHble cmaHoapmel», a mMmeKcm
usmeHeHull U MOMPABOK - 8 EeXeMeCAYHO U30a8aeMbiX UHGOPMAYUOHHbLIX YKa3amenax
«HayuoHanbHble cmaHOapmebi». B ciydae nepecmompa (3ameHbl) uau ommeHsl HACMoAW,e2o
ceo0a npasun coomeemcmeyroulee ysedomsaeHue b6ydem ornybaAUKOBAHO 8 eXeMeCcAYHO
uzdasaemom UHGOPMAYUOHHOM yKazamesne «HayuoHanbHbie cmaHoapmel».
Coomeemcmesyow,aa UHpopmMayusa, ysedoMsaeHUe U meKCmbl pPasmMewaromca makie 8
UHGopmMayuoHHoU cucmeme obuwe20 Noab308AHUA - HO ouyuanbHom calime papabomyuka

(MuHpeauoH Poccuu) 8 cemu UHmepHem
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IIpunoxenne A (obsa3arennpHoe) IlepedyeHb HOPMATUBHBIX JIOKYMEHTOB, HA KOTODBIE
HMEIOTCS CCBIJIKU B TEKCTE

IIpunoxenne b (copaBounoe)  PacyeTHble  TEXHHUYECKHE  XaPAKTEPUCTHKH
TEIIOM30JSIMMOHHBIX MaTEPHAI0B U U3JICIUI

IIpunoxenne B (pekoMenayeMoe) MeToanl pacuera TEMIOBOM U30JSIIMU 000pYI0BAHUS
1 TpyOOIIPOBOIOB

IIpunoxenne I (pexomenayemoe) IlpenenbHble TOMIMHBI  TEIIOU30JISIIMOHHBIX
KOHCTPYKIIUS 1T 000pYIOBaHMS U TPYOOIIPOBOIOB

[Ipunoxenne J1 (cnpaBouynoe) OmnpeneneHne TOMIMHBL U 00bEMa TEMIOU30ISIIIMOHHBIX
H3JIENUNA U3 VIUIOTHSIOIMXCS MaTEpHaIOB

BeepeHue

HactoAawmin cBoa npaBui  pa3paboTaH €  Yy4ETOM COBPEMEHHbIX TEHAEHUUA B
NPOEKTUPOBAHMUM MPOMbILLNIEHHOW TEM/M0BOM M30NALUUM U PEKOMEHAAUNIA MEXKAYHaPOAHbIX
opraHM3aumii No CTaHg4apPTU3aLMM U HOPMUPOBAHUIO.

HopmaTuBHbIA [AOKYMEHT COAEPXKMUT TpeboBaHMA K TENJOU30NALMOHHBIM MaTepuanam,
M34EeNMAM W KOHCTPYKUMAM, NpaBuia NPOEKTUPOBaHMA TEenJoBOM M30/ALMKU, HOPMbI
NJIOTHOCTM TEMNJI0BOIO MOTOKA C U30/IMPYEMbIX MOBEPXHOCTEN 060pyA0BaHMA 1 Tpybonposoaos
C NOJIOXKUTENbHBIMM U OTPULATENbHBIMU TEMMNEPATYPaMM MPU UX PACTONOKEHNN HA OTKPbITOM
BO3A4yXe, B MOMELLEHUMN, HENPOXOAHbIX KaHanax U Npu beckaHanbHOM NpoKknaake. B nokymeHTe
npuBeneHbl MeToAbl pacyeTa TOJIWMHbI TENI0BON N30aAUUKN 06opyaoBaHMA 1 TPy6onNpoBoaOs,
pacyeTHble XapaKTEPUCTUKU TENJOU30NALMOHHBIX MATepuanos, nNpaBuaa onpepeneHus
ob6bema M TO/NWMHBI YNJIOTHAIOLWMXCA BOJIOKHUCTbIX TEM/IOU30/IALMOHHbBIX MaTepuanos B
33aBUCUMOCTU OT KO3PPULMEHTA YNIOTHEHMA.

AKTyanusaumsa BbINO/SIHEHA aBTOPCKMM KOJIJIEKTUBOM B COCTaBe: KaHA. TexH. HayK b5.M.
LLlotixem (pykoBoautenb paboTbl), A-p TeXH. HayK 6.M. PymsaHues (MI'CY), B.H. AxkyHuuyes (CMKB
AO «®Pupma «IHeprosawmTtar), B.H. KpywenvHuykuli (OAO « ATOM3HEPTONPOEKTY).

B paboTte npuHumanu yyactme: A.U. Kopomkos, U.b. Hosukos (OAO «BHUMUsHepronpom»),
KaHA. TexH. Hayk B.U. KawuHckuii (000 «MPEAMNPUATUE «Tennocetb-Cepsuc»), C./1. Kauy (OAO
«BHUMWHedTb»), P.LU. BuHozpadosa (OAO «TennoanektponpoeKkr»), E.A. HukumuHa (OAO
«ATOM3IHEPronpoeKT»).

CBO/A NPABUN

TEN/Z10BAA U3onauma osopyaoBAHUA U TPYBOMNMPOBOA OB

Designing of thermal insulation of equipment and pipe lines

[ara eBepgeHmnsa 2013-01-01
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1 ObaacTh NpMeHeHUs

HacTtoawmi ceoa npasun cneayet cobaogaTe Npu NPOEKTUPOBAHMWU TENNOBOW M30AALMMU
Hapy»XHOM noBepxHOCTU ob6opyaoBaHMA, TpybonpoBOAOB, ra3oXo4OB W BO34AYyXOBOAOB,
PAcNoONOXEHHbIX B 34aHMAX, COOPYXKEHMAX W HA OTKPbITOM BO34yXe C TemnepaTypoW
coAepKalmxcs B HUX Bewects oT muHyc 180 go 600 °C, B Tom umcse TpybonpoBoaoB TEMI0BbIX
ceTeln Npun Bcex cnocobax NpoknagKu.

HacTosilime HOPMblI He pPacnpoCTPAHAIOTCA Ha NPOEKTUPOBaHME TEna0BOW WU30/ALUU
obopyaoBaHMa M TpybonpoBOAOB, COAEPIKALUMX M TPAHCMOPTUPYIOLLMX B3PbiBYATbIE BELLECTBA,
N30TEPMMUYECKUX XPaHU/ULL, CHUMNKEHHbIX ra3os, 34aHUA U NMOMELLEHUA AN NPOU3BOACTBA U
XPaHEeHMA B3PbIBYATbIX BELWLECTB, aTOMHbIX CTaHUMI N YCTaHOBOK.

2 HopmaTuBHBIE CCHLIKHU

HopmaTuBHble AOKYMEHTbl, Ha KOTOpble B TEKCTe HaCTOALWEero cBoAa MpaBu/l MMeKTCs
CCbINIKM, NpUBEAEHbI B MPUIOXKEHUM A.

MpumeuyaHue - Mpy NONb30BAHWM HACTOALMM CBOAOM NpPaBUA LeNecoobpasHo NpPOBEPUTbL
[OENCTBME CCbINOYHBIX CTaHOAPTOB M KAacCMOUKATOPOB B MHOOPMALMOHHOM cucTeme obLLero
Nnosb30BaHMA - HA OO(UUMANBHOM CailTe HAUMOHANbHLIX OpraHoB Poccuitickon Pegepauumn no
CTaHAapTM3auMM B ceT MHTepHEeT WaM No exerogHo usgasaemomy MHGOPMALMOHHOMY yKasaTento
«HauuoHanbHble CTaHAAPTLI», KOTOPbIN 0Ny6MKOBaH MO COCTOSHUIO Ha 1 AHBapA TEKyLero roaa, U no
COOTBETCTBYIOWMM EKEMECAYHO U34aBAEMbIM WMHPOPMALMOHHBIM yKasaTenAam, Onyb/MKOBaHHbIM B
TeKywem roay. Ecnm ccbioYHbIM JOKYMEHT 3aMeHEeH (M3MeHEH), TO MpU No/b30BaHWM HACTOALWMM
CBOAOM MNpaBUA CAefyeT PYKOBOACTBOBATbCA 3aMEHEHHbIM (M3MEHEHHbIM) AOKyMeHToM. Ecam
CCbUIOYHbIA AOKYMEHT OTMeHeH 6e3 3ameHbl, TO MOJIOXKEHME, B KOTOPOM JaHa CCblIKA Ha Hero,
NPMMEHSETCA B YaCTU, He 3aTParnBatoLen 3Ty CCbIKY.

3 TepMuHBI U onpeaeIeHUA

B HacToAwem cBoge npasun nNpumeHeHbl cneagywouwme TepMuHbl C COOTBETCTBYHOWMMUA
onpegeneHnammn:

3.1 NNOTHOCTb TENNOU3ONALMOHHOIO MaTtepuana, p, Kr/m3: BenuuuHa, onpegensemas
OTHOLWIEHMEM MacCCbl MaTepuana Ko BCEMY 3aHMMaeMoOMy MM 06bemy, BK/IOYaA Nopbl U
nycToTbl;

3.2 KoadpuumeHT TennonposogHocty, (1), Br/(m-°C): Konnuectso TennoTbl, nepeaasaemoe
33 eAMHULY BPEMEHM Yepe3 eauHMLY NAoWaAN W30TEPMMUYECKOM MOBEPXHOCTM MpM
TemnepaTypHOM rpagueHTe, paBHOM eANHULIE;

3.3 pacyeTtHasa Tenn1onNpPoBoOAHOCTb: Koapodumument TenaonpoBoAHOCTH
TennoM30AALMOHHOIO MaTepuana B IKCMyaTaUMOHHbIX YCIOBUAX C yYETOM ero TemnepaTypbl,
BNIAYKHOCTU, MOHTAXHOrO YNNOTHEHNA U HA/IMYMA LUBOB B TENJI0M30NALNOHHOM KOHCTPYKLUMY;

3.4 naponpoHuuaemoctb, W, mr/(m - 4 - Ma): CnocobHOCTb MaTepurana NPONycKaTb BOAAHbIE
napbl, cogepxalwmeca B Bo3ayxe, NoA AeNCTBMEM PA3HOCTM MUX MapLUMaNbHbIX AABNEHUWA Ha
NPOTMBOMOJIOXKHbIX MOBEPXHOCTAX CNOA MaTepuana;
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3.5 TemnepaTtypocToiKocTb: CnocobHOCTb MaTepuana COXPaHATb MeXaHUYecKue CBOMCTBA
NPpyM MNOBLIWEHUM WAW  TNOHMNKEHUM TemnepaTypbl. XapakTepusyetcs npeaenbHbIMU
TemnepaTypamm MNPUMEHEHUA, MPW KOTOPbIX B MaTepuane OOHAPYKMBAKOTCA Heynpyrue
Aebopmaunn (Npy NOBbILIEHUM TEMNEPATYPbI) AN paspyLleHne CTPYKTYpbl (MPU MOHUMKEHMM
TemnepaTypbl) MO CHMUMALOLLEN Harpy3Kou;

3.6 yNNOTHEHWE TEennOoU3ONALMOHHbIX MaTepuanoB: [MOHTaXKHaAA XapaKTepPUCTUKA,
onpegenaAlWwan MNAOTHOCTb TEMNJ0M30NALUMOHHOIO MATepuana nocine ero YCTaHOBKM B
NPOEKTHOE MOJIOKEHNE B  KOHCTPYKUMW. YNNOTHEHME MATepuasioB XapaKTepusyeTca
KO3hOULMEHTOM YNNOTHEHMA, 3HAYEHME KOTOpPOro onpeaenseTca OTHOWeHMEM obbema
MaTepurana Uam usgenns K ero o6bemy B KOHCTPYKLMU;

3.7 TennousoNnAUMOHHAA KOHCTPYKUMA: KOHCTpyKuMAa, cocToAwas w3 OA4HOro WAn
HECKONIbKMX CNOEB TEMNOU30ALMOHHOIO MaTepuana (M3aenuns), 3aWUTHO-MOKPOBHOIO CN0S U
3NeMeHTOB KpenneHua. B cocTtaB TennoM30NALMOHHOM KOHCTPYKUMW MOFYT BXOAWUTb
Napon30NALMOHHbBIN, NPeAOXPaHUTE/bHbIN U BbIPAaBHMBAIOLLMIA CNOW;

3.8 mHorocnoiiHasn TEenN1o0Un30N1A4NOHHAA KOHCTPYKUUA: KOHCprKLI,VIﬂ, COCTOALWaA U3 AByxX 1
6onee cnoes Pa3NNYHbLIX TENNTOU3O0NAUNOHHbBIX MAaTEPUNANOB,

3.9 NOKPOBHbIA CNOK: DNEMEHT KOHCTPYKLUMM, YCTaHAaBAMBAEMbIN MO HaPYKHOW
NOBEPXHOCTU TEMNOBOW M30/1AUMM AONA  3aWMTbl OT MEXaHUYECKUX MOBPEXAEHUA W
BO34EMCTBUA OKPYKaIOLLEN cpeapl;

3.10 nNapoM30/NAUMOHHBIA  CNOW: DNEeMeHT  TEeNJIOU30/IALMOHHOM  KOHCTPYKLUUK
obopynoBaHuAa 1 TpybonpoBOAOB C TEMMNEPATYPOM HUXKE TEMMEPATYPbl OKPYKaloLEN cpeabl,
NPeAOXPaHAOWMNIA  TeNOU30NALMOHHBIA CNOM OT MNPOHWKHOBEHWSS B Hee NapoB BOAbI
BCNEACTBME Pa3sHOCTU NapuManbHbiX [aBAE€HUI Mapa Yy XO/J04HOM MOBEPXHOCTU U B
OKpYy»Katollein cpeae;

3.11 npeAoOXpaHUTENbHBIA CNOI: INEMEHT TENIOU30NALMOHHBINA KOHCTPYKLUUKN, BXOAALLMIA,
KaK npaBuio, B COCTaB TEMN/JOM3ONAUMOHHOM  KOHCTPYKUMM ans  obopynoBaHus w
TpybonpoBoAOB C TeMnepaTypoi NOBEPXHOCTM HUMKe TemnepaTypbl OKpyXKatlolein cpeapl
LLeNblo 3aLMTbl NAPOM30IALMOHHOIO C10A OT MEXaHUYECKUX NOBPEKAEHWNN;

3.12 TemnepaTtypHble Aedopmauun: TensoBoe PaCLIMPEHUE WAWU CHATUE W30NMPYyEeMONn
NMOBEPXHOCTU M 3/IEMEHTOB KOHCTPYKUMM MO BO34EWCTBMEM W3MEHEHUA TemnepaTypHbIX
YCNIOBUI NPU MOHTAKe M 3KCNayaTaunmn n3o1npyemoro obbekTa;

3.13 BblpaBHUBAIOWMNA CNON: DIeMEHT TENNOU3ONALMUOHHON KOHCTPYKLMW, BbINONHAEMbIN
M3 YNPYrux PyaoHHbIX UAM INCTOBLIX MaTepuanos, YCTaHaBAMBAETCA MO, MATKUN NMOKPOBHbIN
cnow (Hanpumep 13 NaKOCTEKNOTKAHN) ANA BbiPaBHUBAHWUA GOPMbI MOBEPXHOCTMU.

4 O0nMe MoJ0KEeHUs

4.1 TennonsonALMOHHaA KOHCTPYKLMA OONXKHA obecneumnBaTb napametpbl
TENNIOXON040HOCUTENA NPU  IKCNAyaTauMn, HOPMATUBHbLIA YpPOBEHb TEM/OoBbIX MNOTEpPb
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obopypoBaHnem u Tpybonposoaamu, 6e3onacHyto ANA YenoBEKa TeMNepaTypy MX HapPYHKHbIX
NoBEepPXHOCTEN.

4.2 KOHCTpYKLUMK TENOBON M30aaLUMN TpybonpoBoaoB M 060pya0BaHMA A0/IXKHbI OTBEYATb
TpeboBaHMAM:

3HeprospPeKTMBHOCTM - WMETb ONTUMA/IbHOE COOTHOLIEHME MEXAY CTOMMOCTbIO
TENIOU30NALUOHHOW KOHCTPYKLUMM U CTOMMOCTbIO TEM/OBbIX MOTEPb 4Yepes3 M30AALMI0 B
TeYeHMe PacYeTHOro CPOKa IKCMN/IyaTaumu;

3KCNAyaTaUMOHHOW HaAEeXHOCTU W  [O0ATOBEYHOCTM - BblAEP’KMBATb 63 CHUXKEHUA
TENN03aLWMUTHbIX CBOMCTB W pa3pyLUEHMA SKCMAyaTaLuMOHHbIE TEMMNEPATYPHbIE, MEXaHUYECKue,
XMMUWYECKUE U ApYyrMe BO34eNCTBMA B TEYEHME PACUETHOIO CPOKa 3KCM/IyaTauuu;

6e3onacHoCTH anAa Opr)Ka}OLLI,eﬁ cpeabl n O6Cﬂy)KMBaIOLLI,eI'O NnepCoHana Npu aKCnayaTaunm
N YTUAN3auunun.

MaTepuanbl, UCNOb3yeMble B TEMNON3ONALMOHHbBIX KOHCTPYKLMAX, HE AO/XKHbI BblAENATb B
npovuecce aKCNAyaTalum BpeaHble, NOXKapOoonacHble U B3pbIBOOMNACHbIE, HEMPUATHO NaxHyLume
BEWECTBA, a TakKe 600ne3HeTBOPHble 6aKTepuu, BUPYCbl W TPUOKKM, B KO/NMUYECTBaXx,
MPEBbLIAWMX NPeaeNbHO AONYCTUMbIe KOHLEHTPALUWMW, YCTAaHOB/IEHHblE B CaHUTAPHbIX
HOpMax.

4.3 MNpu BblbOpPE MaTepuanoB M U3LENUA, BXOAALWMX B COCTaB TEMNOU3O0NALMUOHHbBIX
KOHCTPYKLWIN A5l MOBEPXHOCTEM C NOMOXKUTENbHBbIMUM TemnepaTypamu TennoHocutens (20 °C u
BbILE), CleayeT yunTbiBaTb ceaytolme GaKkTopsbi:

MEeCTOPACMO/IOXKEHNE U30IMPYEMOTO 0OBEKT];
TemnepaTtypy U301MpyemMmon NnoBepxHOCTH;
TemMnepaTypy OKpy»KatoLen cpeabl;
TpeboBaHMA NoxapHon 6e3onacHocTy;

arpeccMBHOCTb OKpY’Kalollel cpeabl WMAM  BELLeCTB, COAEpPXaluxca B MU30AUPYEMbIX
obbeKTax;

KOPPO3NOHHOE BO3AENCTBUE;

MaTepuran NOBEPXHOCTU M30/IMPYEMOTO OOBEKTA;

A0MNYCTUMbIE Harpy3Ku Ha N30/IMPYEMYHO MOBEPXHOCTb;
HanAnyme BMbpPaLMN N yaapHbIX BO3AENCTBUIA;

Tpebyemyto 4ONTOBEYHOCTb TENNON30NALMUOHHOM KOHCTPYKLNWK;

CaHUTAPHO-TUTUEHNYECKUE Tpe6OBaHMF|,'
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TemnepaTypy NPUMEHeHUs TeNNOU30IALUOHHOIO MaTepuana;
TEnI0npPoBOAHOCTb TEMNIOM30/IALMOHHOIO MaTepuana;
TemnepaTypHble gedopmaLmm n3oanpyembix NOBEPXHOCTEN;
KOHdUrypauma n pasmepbl N30AMPYyeMO NOBEPXHOCTH;

YCNOBUS MOHTaa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb U Ap.);

yCnoBuA AeMOHTaXa U yTUIn3auumn.

TennousonAuMOHHAA  KOHCTpyKuMA TpybonpoBOAOB  TENNOBbiIX  CeTeM

6ecKkaHaNnbHOM NPOKNAAKM A0KHA BblAEPKMBATb 6€3 paspyLleHuns:
BO34EMCTBME TPYHTOBbIX BOA;

Harpy3KM OT Maccbl BbllLeNeKalllero rpyHTa U NnpoxoAALLero TpaHcnopra.

NnoA3eMHOM

Mpu BbIGOpPE TENNOU3ONALMOHHBLIX MATEPMANIOB M KOHCTPYKLMI ANA MNOBEPXHOCTEN C

Temnepartypoi TennoHocutena 19 °C u HMKe 1 oTpuLaTeIbHOM TeMnepaTypon A0MNONHUTENbHO

cneayet yd4ntbiBaTb OTHOCUTE/IbHYHO B/1IaXXHOCTb OKpPYXaloWwero Bo3ayxa, a TakXKe B/1a*XHOCTb U

NaponpoHnNLaeMOCTb TENJTION30NAUNOHHOIO MaTtepumana.

4.4 B cocTaB KOHCTPYKUMM TEMNNOBOM W30NAUMM ANSA MOBEPXHOCTEN C MONOMKUTENbHOM

TemnepaTypom B Kayectse 06A3aTeIbHbIX 3/1EMEHTOB [0/IKHbl BXOAUTb:
TEN/I0M30/1ALMOHHbIN CNOM;
NMOKPOBHbIM CNOMN;

3/1IEMEHTbI KpenieHuna.

4.5 B COCTaB KOHCTPYKUMW TENIOBON W30NALUMM ONA MOBEPXHOCTEM C OTPMLATENbHOM

TEMMNEepPaTypon B KayecTBe 06A3aTeNbHbIX 31EMEHTOB AO/IKHbl BXOAUTb:
TENJIOU30NALUMOHHbIN CNoW;
Napoun30AALNOHHbIN CNOW;
NMOKPOBHbIN CNOM;
3N1EMEHTbI KpenNeHus.

Mapou3oNALUMOHHbLIN  CNOW  cnedyeT NpeaycmMaTpuBaTb  TaKKe  npu

TemnepaTtype

M30/IMPYyeMO MoBepPXHOCTU Huke 12 °C. YCTpOMCTBO MNapOU30NALMOHHOIO C€/oA Mpu

Temnepatype Bbiwe 12 °C cneagyeT npeaycmatpmsaTb Ansa obopyaoBaHua 1 TpybonpoBogos

TEMNEPaATYpOl HUKe TemnepaTypbl OKPY)KaloLWeWh cpeabl, eciM pacyeTHas TemnepaTypa

Maonmpyemoﬁ NOBEPXHOCTUN HUXKEe TemnepaTypbl «TOYKU POCbI» NPU pac4eTHOM AOaB/IEHUN U

BN1aXKHOCTU OKPYHKakoLwero so3ayxa.
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HeobxoAMMOCTb YCTaHOBKWU MapOU30ALMOHHOIO CN0SA B KOHCTPYKLMM TENI0BOM U301ALUM
ANA MOBEPXHOCTEM C MepemeHHbIM TeMnepaTypHbIM PEXMMOM (OT «NONOXMKUTENbHOM» K
«OTpULaTeNbHOM» U HA0BOPOT) onNpeaenseTca PacyeTom AN UCKIYEHUSA HAKOMNEHUA BNaru B
TENN0M30NALMOHHOM KOHCTPYKLMMU.

AHTUKOPPO3MOHHbIE MOKPbLITUA  U30/IMPYEMON MOBEPXHOCTM He BXOOAT B COCTaB
TENNOM30NALMOHHBIX KOHCTPYKL M.

4.6 B 3aBMCMMOCTM OT MPUMEHAEMbIX KOHCTPYKTUBHbIX PELIEHUMA B COCTAaB KOHCTPYKLUM
[OMNONIHUTENIBHO MOTYT BXOAMUTD:

BblpaBHMBAKOLWMMN C/ION;
npeaoxpaHnUTeIbHbIN C/ION.

MpenoxpaHUTENbHbIN CNOW creayeT NpeaycMmaTpuBaTb NPy NPUMEHEHUN METaNIUYECKOro
NMOKPOBHOIO CN0A A/1A NPeAOTBPALLEHUA NOBPEXAEHMA NAPOU30IALMOHHbIX MaTePUanos.

5 TpeGoBaHusi K MaTepUaJIaM U KOHCTPYKIHUSAM TENJIOBOI U30JSIIIUH

5.1 B KOHCTpyKUMAX Tennousonauum obopypoBaHmMa u TpybonpoBoaoB C TemnepaTypamu
coaepralLmxca B HUX BewecTB B agnanasoHe oT 20 go 300 °C gna Bcex cnocoboB NPOKAaAKK,
Kpome 6eckaHanbHOW, cnegyeT MPUMEHATb TENAOM30NAUMOHHbIE MaTepuanbl U U3genna ¢
NAOTHOCTbIO He Bonee 200 Kr/m> 1 KoabdULMEHTOM TENNONPOBOAHOCTM B CYXOM COCTOAHUN He
6onee 0,06 B1/(m - K) npu cpegHen TemnepaType 25 °C. Jonyckaetca npumeHeHne acbecTtoBbix
LWHYPOB A4NA U30/AuMM TPybOoNpoBOA0B YC/IOBHBIM NPOX0A0M A0 50 MM BKAOYUTENBHO.

Bbi6Op TENIOU30NALMOHHOIO MaTepmnana oA KOHKPETHOM KOHCTPYKLMU OCYLLECTBAAETCA Ha
OCHOBaHWN  TEeXHUYECKUX TPebOBaHWUIN, U3/NOMKEHHbIX B TEXHMYECKOM 3aJaHuM  Ha
NPOEKTUPOBaHNE TENIOBOI U30NALMMN.

5.2 B KayectBe MepBOro TEMIOM30ASALUMOHHOIO C/0A MHOTFOC/NOMHbBIX KOHCTPYKUUI
Tennousonsaunum obopynoBaHMs U TPybOMPoOBOAOB C TEMMEPATYPAMM COAEPMKALLUXCA B HUX
BewectB B guanasoHe ot 300 °C n bonee ponycKaetTcA NPUMEHSTb TEMIOU30NALMOHHbIE
maTepuansl M UM3genua ¢ NAOTHOCTblo He 6onee 350 Kr/m3 u  KoadpduUmMeHTOM

TEennonpoBoAHOCTU Npu cpeaHeit Temnepatype 300 °C He 6onee 0,12 Bt/(m - K).

5.3 B KauyecTBe BTOPOro M MOC/AEAYHOWUX TENNOU3OAALUNOHHDBIX C/NOEB KOHCTPYKUUM
Tennomnsonaumm obopynoBaHus M TpybonpoBOAOB C TeMMNepaTypolr COoAepyKalMxcA B HUX
gewectd 300 °C n b6onee pgnsa Bcex CNocoboB MPOKNAAKM, Kpome OeckaHanbHoOM, cneayet
NMPUMEHATb TENNION30NALMOHHbIE MaTepuanbl U M3AeNnaA C NIOTHOCTbIO He 6onee 200 Kr/m3 u
KO3pPULMEHTOM TEMNONPOBOAHOCTU NPU cpeaHen Temnepatype 125 °C He 6onee 0,08 BT/(m -
K).

5.4 [na Tennoun30NALMOHHOIO cnos TpybonpoBoA0B C NONOXKUTEIbHOM TeMMNEPaTypon npu
BeckaHaIbHOM NPOKAajKe cieayeT NPUMEHATb MaTepuanbl C NAOTHOCTbIO He Bonee 400 Kr/m3

n TennonposogHoCcTbio He 6onee 0,07 Bt/(m - K) npu TemnepaTtype martepuana 25 °C u

WWW.CULMAN.RU



BNAXKHOCTW, YKa3aHHOW B COOTBETCTBYHOLLMX FOCYAAPCTBEHHbIX CTaHAAPTAX WUAN TEXHUYECKUX
YCNOBUAX.

5.5 [na Tenson3onAauMOHHOro cnod obopyaoBaHua U TpybonpoBoAOB C OTpULLATENbHbIMU
Temnepatypamu cieayeT MNPUMEHATb TEMNOU30MALMOHHbIE MaTepuanbl U M3genus ¢
NAOTHOCTbIO He 6onee 200 Kr/m3 1 pacyeTHOM TenNoNPOBOAHOCTLIO B KOHCTPYKLUMUK He Bonee
0,05 B1/(m - K) npu Temnepatype seliects muHyc 40 °C v Bbilwe 1 He 6onee 0,04 BT/(m - K) - npu
muHyc 40 °C.

Mpu BbIbBOpPE MaTepmnana TENIOU30IALMOHHOIO CN0A NOBEPXHOCTU C TemnepaTypon oT 19 ao
0 °C cnegyeT OTHOCUTb K MOBEPXHOCTAM C OTPULLATENIbHBIMU TEMMNEPATYPAMM.

5.6 CooTBetcTBMEe MaTEpPUANoB, NPUMEHAEMbIX B KavecTBe TeNnJOU30NALUOHHOIO U
MOKPOBHOrO C/I0EB B COCTaBe TEMNJOU30NALMOHHbIX KOHCTPYKUMA 06opyaoBaHUA U
TpybonpoBoaoB, TpeboOBaHMAM K KayecTBy NPOAYKUWMKW, CAHUTAPHO-TUTMEHUYECKUM
TpeboBaHMAM U TpeboBaHMAM NOXKAPHOM 6E30MacCHOCTU AO0NKHO ObiTb MNOATBEPXKAEHO
pe3ynbTaTaMm UCMbITaHUI, BbINMOIHEHHbIX aKKPEAUTOBAHHbIMM OpraHU3aLnaMM.

5.7 KOHCTpyKumAa Tennoson wusonauum TpybonpoBoaoB npu 6eckaHa/lbHOW NpoOKnagke
A0/1>KHa 06/1a4aTb NPOYHOCTbLIO Ha CxKaTue He meHee 0,4 MMa.

MNpn beckaHanbHOM MPOK/IaAKe TEMNIOBbIX CeTeil cneayeT NPEeMMyLLECTBEHHO MPUMEHATb
npeABapuUTeNIbHO M30/IMPOBAHHbIE B 3aBOACKMX YCNOBUAX TPybbl C yyeTom A0MYyCTUMOWM
TemnepaTypbl NMPUMEHEHUsA TEMNJIOU30NALMOHHOIO MaTepuana U TemnepaTypHOro rpaduka
paboTbl TENNOBbLIX CETEN.

I'IpmmeHeHme 3aCbINHOM n3onAauunmn pr6OI'IpOBOﬂ,OB npu I'IOA3€MHOIZ NPOK/aAKe B KaHanax n
6ecKkaHanbHO He AO0NyCKaeTCA.

5.8 Mpu 6HeckaHanbHOW NpPOKAaAKe NpenBapuUTe/ibHO WM30/IMPOBaHHble TpybonpoBoAabl C
n30N1AUMeNn M3 NEHOMNOJINypPeTaHa B MOANITUNEHOBOM 0060a04YKe AO0/MKHbI ObiTb CHabMEHbI
CUCTEMOM oNepaTUBHOIO ANUCTAaHLMOHHOIO KOHTPONS BAaXKHOCTU nsonauum (O4K).

5.9 He gonyckaeTca NnpMmeHATb acbecTocoaeprKallme TenI0M30MALNOHHbIE MaTepuanbl gan
KOHCTPYKUMIA TennoBol u3onaumm obopyaoBaHMA WM TpybonpoBOAOB C OTPULATENbHbIMM
TemnepaTypamum COAEPNKALLMXCA B HUX BELECTB U ANA M30AaauMM TpybonpoBoaoB NoA3eMHOM
NPOKNAAKMN B HEMPOXOAHbIX KaHanax.

5.10 Mpu BbIGOpE TENNOM30NALMOHHBIX MaTEPUaANoB W TMOKPOBHbIX CH0EB cneayet
YYUTbIBAaTb CTOMKOCTb  3/IEMEHTOB  TEMJIOU30NALMOHHON  KOHCTPYKUMM K XMMWYECKM
arpeccuBHbiM (aKTOpaM OKpYrKatlowen cpenbl, BKAOYAs BO3MOMKHOE BO34ENCTBME BELLECTB
COAEPXKALLMXCA B U30IMPYEMOM ObBbEKTE.

He ponyckaetca npuMeHeHMe  TenoM30/IAUMOHHBIX  MaTepuasioB,  COAEPKALLMX
OpraHMYecKne BELLECTBA, AN M30AALMW KOHCTPYKUMA obopyaoBaHuA U TpybonpoBoAos,
COAEPKALLUX CU/IbHbIE OKUCAUTENN (FKUAKUIA KUCN0PO4,).
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[nAa meTannnyeckux MOKPbITUA [AOMXKHA NPeaycMaTpMBaTbCA aHTMKOPPO3MOHHAA 3alyuTa
WK BbIBMPATLCA MaTepuan, He NOABEPKEHHbIN BO34,EMCTBUIO arpecCMBHOM cpeapbl.

5.11 Ona obopynoBaHua n TpybonpoBoAoB, NOABEPraloWMXca yAapHbIM BO3AENCTBMAM U
BUOpaUMKN, PEKOMEHAYETCS MPUMEHATb  TENIOM30ASUMOHHbIE U3AEAMA Ha  OCHOBe
6a3anbTOBOrO  CYMEepTOHKOrO MAM  acbecToBOro BOJIOKHA WAM  Apyrve  maTepwuarntbl,
BMOPOCTOMKOCTb KOTOPbIX B YCNOBUAX IKCNNyaTaLMn NOATBEPKAEHA pe3ynbTaTaMu UCMbITaHUN,
BbINO/HEHHbIX aKKpPeAUTOBAHHbIMW OpraHM3aLMAMM.

[na obbeKkToB, nogsepralowmxca BMbpauum, Npu NPUMEHEHUN LITYKATYPHbIX 3aLMTHbIX
NOKPbLITUI cneayeT npenycMaTpuBaTb OKIEMKY LWTYKaTypHOro 3alMTHOTO MNOKPbITUA C
nocneayroLLe OKpPacko.

5.12 Mpu NpPOEKTMPOBaHUM OOBEKTOB C MOBbIWEHHbIMW CAHUTAPHO-TUIMEHUYECKMMMU
TpeboBaHMAMMW K COAEPIKAaHMIO MbIIM B BO3AYXE NMOMELLEHUIA B KOHCTPYKLUMAX TEMNOU30NALUN
He [IoNyCKaeTcs NPUMEHEHNEe MaTepuranos, 3arpA3HALWMUX BO3AYyX B MOMELLEHUSAX.

PekomeHayeTcsa NPUMEHEHUE TeNIOU30NALMOHHbIX 341N Ha OCHOBE MUHEPasIbHOM BaTbl
C OMaMeTPpOM BOJIOKHa He 6osee 5 MKM, M34enMiA M3 CYynepTOHKOrO CTEK/I0BOJIOKHA B
obKNnafAKax CoO BCEX CTOPOH U3 CTEKNAHHON WAU KPEMHE3eMHOW TKaHW U Noj repmMeTUYHbIM
3aWMTHBIM  MOKPLITUEM WAW  APYrMX MaTepuasioB, COOTBETCTBME KOTOPbIX YKa3aHHbIM
CaHUTApPHO-TUTMEHUYECKUM  TpeboBaHMAM  MOATBEPXKAEHO  pe3ynbTaTamMuM  UCMbITaHUMN,
BbIMNOJ/IHEHHbIX aKKPEAUTOBAHHbIMWU OPraHn3aLmUAaMM.

5.13 B KOHCTPYKLMAX TENN0BOMN U30MALUMKN, NPefHa3HaYeHHbIX ANA obecneyeHns 3aAaHHOM
TemnepaTtypbl Ha MOBEPXHOCTU M30/ALUMM, B KayecTBe MOKPOBHOrO C/10A PEeKOMEeHIyeTcs
NMPUMEHATb MaTepuasibl CO CTEMEHbIO YepPHOTbI He HMKe 0,9 (¢ Ko3hOULMEHTOM U3NYYeHUA He
HuKe 5,0 BT/(m? - K%).

5.14 He ponyckaeTcA NpUMEHEHWe MEeTa/l/IMYeCcKOro MOKPOBHOrO C/A0S MpW MNOA3EMHOWM
6eckaHabHOM NPOKAaAKe M NPOKNaAKe TPybonpoBOAOB B HEMPOXOAHbIX KaHanax.

MOKPOBHbLIN CNON M3 TOHKOJIMCTOBOTO META/INIa C HAPY)KHbIM MOJIMMEPHbLIM NOKPbITUEM He
OOMNYCKAEeTCA NPUMEHATb B MeCTax, NoABEPKEHHbIX MPAMOMY BO34,EMCTBUIO CONHEYHbIX Ny4Yei.

5.15 TlOKpOBHbIA C/IOM [AOO0NyCKaeTcd He npeaycmaTpuBaTb B TEMNOU30NALMOHHbBIX
KOHCTPYKLUMAX Ha OCHOBE W34eNuid M3  BOJIOKHUCTbIX MaTepuanoB C MNOKPbITUEM
(KaWmpoBaHHbIX) U3 aNtOMUHUEBON GONBIU UM CTEKNOTKAHWN (CTEKIOXOCTA, CTEK/IOPOroXu) m
BCMEHEHHOr0 CUHTETMYECKOro Kaydyka Aas M30AMpPyemMblX OOBLEKTOB, PACMO/IONKEHHbIX B
NoMelLleHMAX, TOHHeNAX, MnoABanax W 4yepgakax 34aHWIA, WU MNPU KaHaNbHOW NpOKNaaKe
Tpybonposoaos.

5.16 Yucno cnoes napomsoNAUMOHHOINO matepuana B TENNOU3ONALUOHHbBIX KOHCTPYKLMAX
ana obopynoBaHMA M TPyboONpoBOAOB C OTPULATENbHBIMW TEMMNEPATypaMmmn COAEPKALLUXCA B
HWUX BeLLEeCTB PeKOMeHAyeTcA NPUHMMaTh no Tabaumue 1.
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5.17 Mpu NpUMEHEHUM TENNOM30NALMOHHbLIX MATepuanosB M3 BCMEHEHHbIX MOAMMEPOB C
3aKPbITbIMU MOPaMU HEOBXOAMMOCTb NMPUMEHEHMA NapOU30ALMOHHOIO CN0A AO0/KHA ObiTh
obocHoBaHa  pacyeTom. [lpM  UCKAOYEHWM  NAPOU3OALUMOHHOIO  CnoA  cineayer
npeaycMaTpuBaTb repMeTU3aLuio CTbIKOB M3AeANA  MaTepuanamu, He MpOonycKalowmmm
BOAAHbIE Napbl.

Tabnuuya 1
Yucno cnoes Napoun3soNALMOHHOIoO matepumana B
TEeNn10M301ALMOHHON KOHCTPYKLMM B 3aBUCMMOCTHU OT
TemnepaTypbl N30AMPYyEMOIM NOBEPXHOCTU N CPOKa
Mapoun3onALMOHHbIA SKcnJlyataumnu
TonwmHa, mm
martepuan
OT mnHyc 60 oo 19| OT munHyc 61 go
Hu»xe muHyc 100 °C
°C muHyc 100 °C
8 net 12 net 8 net 12 net 8 net 12 net
MonnatnneHosaa nneHka,| 0,15-0,2 2 2 2 2 3 -
FOCT 10354;
nneHkKa 0,21-0,3 1 2 2 2 2 3
NoAMBUHUNBYTUPaNbHasA

Kneawasn, [OCT 9438;

nneHka nonamatunenosaal 0,31-0,5 1 1 1 1 2 2
Tepmoycafo4vHas, rocr

25951
donbra anomuHmesas,| 0,06-0,1 1 2 2 2 2 2
FOCT 618
M3on, FOCT 10296 2 1 2 2 2 2 2
Py6epouna, TOCT 10923 1 3 - - - - -
1,5 2 3 3 - - -
MpumeyaHunsa

1 [onyckaeTcA NpUMMeEHeHMe Apyrux maTepuanos, obecneyvBaloWMX YPOBEHb COMPOTMBAEHUSA
NaponpPOHMULIGHNIO HE HUKE, YeM Y NPpUBeAEHHbIX B Tabauue.

2 [1nA maTepunasnoB C 3aKPbITON MOPUCTOCTHIO, UMEIOLLMX KOSDPULMEHT NaPONPOHMLAEMOCTN MeHee
0,01 mr/(m - 4 - Na), BO BCEX CYYanX NPUHUMAETCA OAMH NAPOM30AALUOHHbIN CNON.

5.18 Tennon3onsUMOHHbIE KOHCTPYKLUU U3 MaTepManoB C rpynnon roptovectn 3 u 4 He
[ONyCKaeTca NpeAycmMaTpuBaTh 414 060pyaoBaHMA 1 TpybonpoBoa0B, PaCnoNOKEHHbIX:
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a) B 34aHMAX, KpOMe 34aHuii |V cTeneHn orHeCcToMKOCTU, OAHOKBAPTUPHbIX KUbIX 4OMOB U
OXN1aXKAaeMblX NOMELLLEHMIA XON0AUNbHUKOB;

6) B HAPY*KHbIX TEXHONOMMYECKMX YCTaHOBKaX, KPOME OT/Ae/IbHO CTOALLEro 060pya0BaHMUS;

B) Ha 3CTaKafax M ranepeax Npu HaaMumm Kabenewn nm TpybonpoBOLAOB, TPAHCNOPTUPYIOLLMX
ropoyue BeLecTsa.

Mpu 3TOM JONYCKaeTcA NPUMEHEHME roPHYMX MaTepranos rpynnbl I3 uan M4 pns:
Napom301ALMOHHOrO C/0A TONLWMHON He Bonee 2 MMm;
C/10S1 OKPACKM WU NNEHKNU TONLWMHOM He 6onee 0,4 mm;

NOKPOBHOrO €nos TpybonpoBoA0B, PACNONIOKEHHbIX B TEXHUYECKUX NOABA/bHbIX 3TaXax u
noAnonbsAxX C BbIXOAOM TO/NbKO Hapy)Ky B 34aHMAX | M |l cTeneHei OrHeCTOMKOCTM npu
YCTPOWCTBE BCTAaBOK A/IMHOM 3 M M3 HEroptoUYMx maTepuanos He 6onee yem yepes 30 M O IUHbI
Tpybonposoaa;

TENNTON3ONAUMOHHOIO CnoAa U3 3a/IMBOYHOINO nNeHonosinypetaHa npu NOKPOBHOM C/nioe U3
OLI,MHKOBGHHOVI CTa/In B HAPYXKHbIX TEXHO/TON'MYECKNX YCTaHOBKAX.

MoOKpOBHbIN cnoit u3 cnaboroptounx matepumanos rpynnbl Il u 2, npumeHaembix Ans
HaPYHbIX TEXHO/MIOMMYECKMX YCTAaHOBOK BbICOTOM 6 M U 6osee, AonXeH ObiTb Ha OCHOBE
CTEKJ0TKAHM.

5.19 Tennosas wu3onauua TpybonpoBoaoB M o0b60OpyAoBaHUS [OO0JIKHA obecneuymsaTb
6e3yc/ioBHOE BbINO/IHEHWNE TPEOOBaHUIM 6E30MaCHOCTM U 3aLUTbI OKPYrKatoLWEN cpeapl.

Ona TpybonpoBoAOB HAA3eMHOW MNPOKAAAKU MNPU MPUMEHEHUU TEM/IOU30NALMOHHbBIX
KOHCTPYKLWI U3 roptoumnx matepuanos rpynnbl I3 u 4, cnegyet npeaycmaTpumBaTh:

BCTAaBKM AJIMHON 3 M M3 HEroproynx matepuanoB He 6onee yem uepe3 100 m gauHbl
TpybonpoBoaa;

YY4aCTKU TENTOUN3O0NAUNOHHbIX KOHCTDYKLI‘MI‘;l U3 HEroprynx martepmasios Ha PacCtToAHUN He
MeHee 5 M OT TeEXHO/I0rMYeCcKnx YCTaHOBOK, coaepKalWnx roproyme rasbl 1 XuaKoCcTtu.

Mpw nepeceyeHmn  TpybonpoBoAOM  MPOTUBOMOMKAPHOM nperpagbl  cneayet
npeaycmaTpuBaTb TENI0U30IALNOHHbIE KOHCTPYKLUKN U3 HETOPHOYMX MaTepuasioB B npeaenax
pa3mepa NpoTUBOMOXKAPHOM Nperpaapi.

MpY NPUMEHEHUM KOHCTPYKUMI TEennonpoBOAOB B TEMNOBOM M30MAUMM M3 TFOPHOYUX
MaTepuanoB B Heroptoyen 060104Ke JOMNYCKAETCA He AeNaTb NPOTUBOMNOXKAPHbIE BCTABKM.

TpeboBaHMs K NoXKapHoi 6e30MacHOCTM TENIOM30AALUNOHHbBIX KOHCTPYKLMI Tpy6onpoBoaoB
TennoBbIx ceTei onpegenatotca no CM 124.13330.
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5.20 [Ana 3nemeHTOB 060pyaoBaHMA W TpybonpoBoAoB, Tpebywlnx B npouecce
3KCN/yaTaLmMm cCUCTEMATMYECKOrO HabaaeHua, cneayet NpeaycMaTpuBaTb C6OpPHO-pa3bopHble
CbEMHbIE TEeMN0M30NALNOHHBIE KOHCTPYKLUMN.

CbemHble TEMION30NALMOHHbIE KOHCTPYKLUMWU A0/3KHbI MPUMEHATLCA ANA U30AALUKN NIIOKOB,
dNaHUEeBbIX COeAMHEHUN, apmaTypbl U KOMMNEHCAaTopoB TPybomnpoBOAOB, a TaKXe B MecTax
N3MepPEHNN N NPOBEPKM COCTOAHMA N30IMPYEMbIX NOBEPXHOCTEN.

5.21 U3penva M3 muHepanbHOM BaTbl (KAMEHHOM BaTbl U CTEK/IOBOJ/IOKHA), MPUMEHsieMble B
KayecTBe TenJ0M30/IALNMOHHOIO €0A ANA TpybonpoBoA0B NOA3EMHON KaHA/IbHOW NPOKNAAKM,
[OKHbI 6bITb rTMApPodobnsnpoBaHbI.

He pgonyckaeTcA MpuMMEHeHMEe TennoU30/ALUMOHHBIX MaTepuanoB, MNOABEPMKEHHbIX
AECTPYKUMM NpM B3aMMoOAeNcTBMM C Bnaroi (acbectocogep)kaliad MacTUYHas M30nauMA,
N34eNNA N3BECTKOBO-KPEMHE3EMMUCTbIE, NEPUTOLEMEHTHbIE U COBE/IUTOBbLIE).

5.22 TMpy NpPOEKTUPOBaHUM TEMNOBON M30NAUMWU CAedyeT Y4UTbiBaTb BO3MOXKHOCTb
KOPPO3MOHHOIO BO3AENCTBUA TEMNJIOU30/ALMOHHOIO MaTepuana Uan BXOAALWMX B €ro COCTaB
XMMMWYECKMX BELLECTB Ha METa/i/IMYeckme MOBEPXHOCTM 0bopyaoBaHMA M TPybonpoBOAOB B
NPUCYTCTBUX BAarn. B 3aBMCMMOCTM OT MaTepuana W30/IMPYEMON NOBEPXHOCTM (CTasb
yrnepogmucras, cTanb JIeTMPOBaHHasA, UBETHble MeTallbl W CniaBbl) U BUAA KOPPO3UK
(OKucneHue, Weno4Haa KOPPO3WUA, PaCTPECKMBaHME MO HanpAXKeHWem) B TeXHUYECKOM
3a/@aHMM Ha NPOEKTUPOBAHME CAeAyeT YKa3biBaTb TPe6OBaHMA MO OrPaHUYEHUIO COAEPKAHMA B
TENNIOM30MALMOHHOM MaTepuane BOAOPACTBOPUMBIX XJ0puaos, ¢TOpMAaoB, CBOBOAHbIX
wenoyen n pH matepumana.

6 IlpoexTpoBaHMe TENI0BOI U30JISALNH

6.1 Onpep,eneHMe TONWMNHDbI Ten1on3oNAUMOHHOro €anoa no HOpMMpOBaHHOﬁ NNAOTHOCTU
TennoB0Oro NOToOKa

6.1.1 Hopmbl NOTHOCTM TENJIOBOTO MOTOKA Yepes3 U30/IMPOBAHHYHO NOBEPXHOCTb 0OHEKTOB,
pacnonosKeHHbix B EBponeiickom permoHe Poccun, cnegyet NnpuHMMaTh:

0na o0bopydosaHus U mpybonposodos C [0A0HUMENAbHLIMU — memMriepamypamu,
PACMOIOHCEHHDbIX:

Ha OTKPbITOM BO34yXe - N0 Tabnvuam 2 u 3;
B MOMELLEHUM - No Tabmuam 4 n 5;

0na obopydosaHus U mpybonposo0o8 C ompuyamesbHbiMU memrepamypamu,
PACMONOHCEHHbIX:

Ha OTKPbITOM BO34yXe - No Tabauue 6;
B MomMelleHuUu - no Tabaunue 7;

rpu NPOKAAOKe 8 HerpPoOXOOHbIX KAHAAAX:
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Ana TpybonpoBoAoB ABYXTPYOHbIX BOAAHbIX TEN/IOBbLIX CETEN - No Tabavuam 8 u 9;

ONA  NaponpoBOAOB C KOHAEHCAaTOMpoBOAAMM MPU WX COBMECTHOW NpPOKNaake B
HenpoxoAHbIX KaHanax - no Tabauue 10;

Ana TpybonpoBoaoB ABYXTPYOHbIX BOAAHbLIX TENIOBbIX CETEM NPU BecKaHaNbHOW NpoKiagKe
- no Tabnamuam 11 - 12,

Hopmbl NJIOTHOCTX TEN/IOBOrO MOTOKA A/1A TONCTOCTEHHbIX MeTananyeckux Tpybonposonos
cnepyet NPUHUMATL MO YCIOBHOMY AMAMETPY, COOTBETCTBYHOLLEMY CTaHAAPTHLIM Tpyb6am Toro
e Hapy)XHoro gnameTpa.

MpM nNpPOEKTUPOBAHUM TENAOBON U30NAUMM ANA  TEXHOJIOTMYECKUX TPybonpoBoAaos,
NpoKNaAblBaeMbIX B KaHanax M beckaHa/nbHO, HOPMbl MAOTHOCTU TEMJIOBOrO MOTOKAa cieayet
NPUHMMATb KaK a1a TpybonpoBoAoB, NPOKAaAbIBAEMbIX HA OTKPbITOM BO34YXeE.

6.1.2 Mpn pacrnosioKeHun MU30AMpyeMbliX OOBEKTOB B APYrUX PErnoHax CTpaHbl cieayet
YYUTbIBaTb U3MEHEHME CTOMMOCTM TENAOTbl B 33aBMCMMOCTM OT palioHa CTPOUTENbCTBA M
cnocoba npoknaaku Tpybonposoga (MecTta ycTaHOBKM 060pyaoBaHMA):

HOPMbl NJIOTHOCTM TEMJI0BOr0 MOTOKA ANA MJIOCKON U LUUAMHOPUYECKON MOBEPXHOCTEN C
yCnoBHbIM Npoxoaom 6onee 1400 mm, g9, onpegenatotca no popmyne

9 =gk, (1)
HOPMbl NJAOTHOCTU TENAO0BOro nNOTOKa A4NA LI,MI'IMH,CLpVI‘-IeCKO[;i NOBEPXHOCTU C YCNOBHbIM

g
npoxogom 1400 mm 1 meHee, 9, onpegenatoTca no popmyne

g =gk, (2)

rae g - HOPMMPOBAHHAA MOBEPXHOCTHAA MNOTHOCTb TEM/IOBOro MOTOKa, BT/M?, npuHMMmaemas
no Tabnamuam 2 - 7;

Qi - HOPMMPOBAHHAA JIMHEWHasa MJIOTHOCTb Ten/ioBOoro mnotoka (Ha 1 M AauHbI
UMANHAPUMYECKoro obbekTa), BT/m, npuHMmaemas no tabnaumuam 2 - 12;

K - K03ddUUMEHT, yYUTbIBAIOWUIA U3MEHEHNE CTOMMOCTU TENAOTbl U TENNOM30NALUOHHON
KOHCTPYKLUMWN B 3aBUCUMOCTM OT paiioHa CTpOUTENbCTBa M cnocoba npoknaaku Tpybonposoaa
(mecTa ycTtaHOBKM 0bopyaoBaHus), (cm. Tabnaumuy 13).

Ta6nunua 2 - Hopmbl NAOTHOCTM TENNIOBOro NOTOKa obopypoBaHua M TpybonpoBoaos ¢
NONOXKUTENbHbIMUA TemnepaTypamu Npu PacnosioKEHUM Ha OTKPbITOM BO3AyXe M uucne
yacos paboTbl 6onee 5000

YCNOBHbIN Temnepatypa TensoHocuTens, °C

npoxoa

20 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600

Tpybonposoaa,
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MM MAOTHOCTb TEM/IOBOrO NOTOKa, BT/m
15 4 9 17 25 35 45 56 68 81 94 | 109 | 124 | 140
20 4 10 19 28 39 50 62 75 89 | 103 | 119 | 135 | 152
25 5 11 20 31 42 54 67 81 95 | 111 | 128 | 145 | 163
40 5 12 23 35 47 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
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
bonee 1400 n MAOTHOCTb TENIOBOTO NOTOKa, BT/M?
nnockue
NOBEPXHOCTH 15 27 41 54 66 77 89 | 100 | 110 | 134 | 153 | 174 | 192
MpumeuyaHune - [POMENKYTOUYHbIE 3HAYEHUA HOPM MAOTHOCTM TEMNJOBOr0 MOTOKA cneayet
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o Temnepatypa TensoHocutens, °C
YCNoBHbIN

npoxo
poxoa 20 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
Tpybonposoaa,
MM MNOTHOCTb TEN/IOBOrO NOTOKA, BT/M

onpeaensaTb MHTEPNoaAUMeEN.

Tabnnua 3 - Hopmbl NNOTHOCTM TEeNNOBOro NOTOKa obopypoBaHua M TpybonpoBoaos ¢
NONOXKUTE/NIbHbIMU TeMNepaTypamMu MPU PacnosioXKeHUM Ha OTKPbITOM BO3gyXe U yucne
yacos paboTbl 5000 n meHee

Temnepatypa TennoHocutensa, °C

YcnosHbIn

prg:::c?s‘op,a, 20 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
MM MNOTHOCTb TEN/IOBOrO 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
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 |1 166 | 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
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VC/I0BHbII Temnepatypa TennoHocutens, °C
npoxoga,
20 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
Tpybonposoaa,
MM MNOTHOCTb TEN/IOBOrO NOTOKA, BT/M
700 47 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 u MNOTHOCTbL TENJIOBOrO NOTOKA, BT/M?
NAoCKue
NOBEPXHOCTH 19 35 54 70 85 99 112 | 125 | 141 | 158 | 174 | 191 | 205
NMpumevyaHune - [lpomexKyTOUHble 3HAYeHMA HOPM MNAOTHOCTM TEMJIOBOrO MOTOKA cneayet

onpeaensaTb UHTEPNONALUEN.

Tabnuuya 4-Hopmbl NNOTHOCTU TENNOBOrO NOTOKa AnA 060pyA0BaHMA U TpybonpoBoaoB C
NONOXUTE/NIbHBIMU TemnepaTypamu MNpuU PacnosioKeHUn B MOMELLEHMU WU uYUC/Ie 4acoB
pabotbl 60nee 5000

Y CNOBHbIN Temnepartypa TensioHocutens, °C
npoxoa
50 | 100 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 600
TpybonpoBoaa,

MM MAOTHOCTb TEMNOBOrO NOTOKA, BT/M
15 6 14 23 33 43 54 66 79 93 107 122 138
20 7 16 26 37 48 60 73 87 102 117 134 151
25 8 18 28 40 52 65 79 94 110 126 144 162
40 9 21 32 45 59 73 89 105 122 141 160 180
50 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
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VC/I0BHbII Temnepatypa TennoHocutens, °C
npoxoga,
50 | 100 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 600
Tpybonposoaa,
MM MNOTHOCTbL TEN/JIOBOrO NOTOKA, BT/M
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
Bonee 1400 n MAOTHOCTb TENNOBOrO NOTOKa, BT/m?
naockue
NOBEPXHOCTH 23 41 56 69 82 94 106 118 130 141 153 165
NMpumeyaHune - [lpomexKyTOUHble 3HAYEHMA HOPM MIOTHOCTM TEMJIOBOrO MOTOKA cneayer

onpenenAaTtb NHTEpPNonAa u,meﬁ .

Tabnunuya 5-Hopmbl N1IOTHOCTU TENJIOBOrO NOTOKa Ana obopyaoBaHua U Tpy6onpoBoaos ¢
NONOXUTE/NIbHBIMU TemnepaTypamu MNpPU pPacnoNoXKeHUU B MOMELLEHMU U UYUC/Ie 4YacoB
pa6otbi 5000 M meHee

YCNIOBHBII Temnepartypa TennoHocutens, °C
npoxop,
50 100 150 200 250 300 350 400 450 500 550 600
TpybonpoBoza,
MM MAOTHOCTb TENNOBOro NOTOKa, BT/m
15 6 16 25 35 46 58 71 85 99 114 130 147
20 7 18 28 40 52 65 79 93 109 126 143 161
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VC/I0BHbII Temnepatypa TennoHocutens, °C
prg:::gs'op,a, 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
MM MNOTHOCTb TEN/JIOBOrO NOTOKA, BT/M
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
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
bonee 1400 n MAOTHOCTb TENIOBOTO NOTOKa, BT/M?
nnockue
NOBEPXHOCTH 26 46 63 78 92 105 119 132 145 158 171 190
MpumeuyaHune - [POMENKYTOUYHbIE 3HAYEHUA HOPM MAOTHOCTM TEMNJOBOr0 MOTOKA cneayet
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o Temnepatypa TensoHocutens, °C
YCNoBHbIN

npoxoa,
50 100 150 200 250 300 350 400 450 500 550 600
Tpybonposoaa,
MM MNOTHOCTb TEN/JIOBOrO NOTOKA, BT/M

onpeaensaTb MHTEPNoaALUMen.

Ta6aunua 6-HopmMbl NNOTHOCTM TENOBOrO NOTOKA A4NA 060pya0BaHUA U TPY6ONPOBOAOB C
oTpuuaTeNbHbIMM TemNepaTypamm Npu pacnonoXXeHUU Ha OTKPbITOM Bo3gyxe

VC/IOBHBI Temnepartypa TennoHocutens, °C
prg:::gjoﬂa' 0 | 10 | 20 | 40 | -60 | -80 | -100 | -120 | -140 | -160 | -180
Mm MAOTHOCTb TENNOBOro 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
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 2 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 TENJIOBOrO NOTOKA, BT/M?
11 12 12 13 14 15 15 16 17 18 19

MpumevyaHne - [IpomexyTouHble 3HAYeHMA HOPM MAOTHOCTM TensoBOro MOTOKa cnepyet
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o Temnepatypa TensoHocutens, °C
YCNoBHbIN

npoxoA,
0 -10 -20 -40 -60 -80 -100 | -120 | -140 | -160 | -180
Tpybonposoaa,

MM MNOTHOCTb TEN/IOBOrO NOTOKA, BT/M

onpeaensaTb MHTEPNoaALUMen.

Ta6aunua 7 - HOpMbl NNOTHOCTM TENJIOBOrO NOTOKA AnA o60opyaoBaHMA M TPY6ONpPOBOAOE C
oTpuuaTeNbHbIMM TemnepaTypamm Npu PacnosioXXeHUn B NOMeLLeHUK

VC/IOBHBI Temnepartypa TennoHocutens, °C
prg:::gjoﬂa' 0 | 10 | 20 | 40 | -60 | 80 | -100 | -120 | -140 | -160 | -180
Mm MAOTHOCTb TENNOBOro NOTOKa, BT/M
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
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
Bonee 500 MNOTHOCTbL TENJIOBOrO NOTOKA, BT/M?
15 16 17 18 19 19 20 21 22 22 23

MpumevyaHne - [IpomexyTouHble 3HAYeHMA HOPM MAOTHOCTM TensoBOro MOTOKa cnepyet
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o Temnepatypa TensoHocutens, °C
YCNoBHbIN

npoxoa,
0 -10 -20 -40 -60 -80 -100 -120 -140 | -160 -180
Tpybonposoaa,
MM MNOTHOCTb TEN/IOBOrO NOTOKA, BT/M

onpeaensaTb MHTEPNoaALUMen.

Hopmbl NN1OTHOCTU TENI0BOrO NOTOKA Yepe3 NOBEPXHOCTb U30nALUKN Tpybonposoaos
ABYXTPYOHbIX BOAAHDIX ceTeid Npu NoA3eMHOI KaHa/IbHOW NPOKAagKe

Tabnunuya 8 - Hopmbl NNOTHOCTU TENNOBOrO NOTOKAa ANA TpybonpoBoaoB ABYXTPYOHbIX
BOAAHDbIX CeTeld NpU NOA3EeMHOMN KaHa/IbHOW MPOKNAAKE U NPOAOIKUTENIbHOCTU paboTbl B

rog, 6onee 5000 y
VC/IOBHBbII CpefHerofoBas TemnepaTypa TenaoHocutens (nogarowmii/obpatHsiit), °C
pr; op::;)foﬂa’ 65/50 90/50 110/50

MM CymmapHas NMHeHan NA10THOCTb 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
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YCNOBHbI CpeaHerofosas TemnepaTypa TennoHocutens (nogawoumii/obpatHbiit), °C
oY ;op::;)s'op,a, 65/50 90/50 110/50

MM CymMapHas IMHelHan NJ0THOCTb TEM/I0BOrO NOTOKa, BT/m

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

NMpumedyaHuna

1 PacueTHble cpeaHerooBble TeMmnepaTypbl BoAbl B BOAAHbIX TEMNI0BbIX ceTax 65/50, 90/50 n 110/50
°C cOOTBETCTBYIOT TeMnepaTypHbIM rpadmkam 95 - 70, 150 - 70 u 180 - 70 °C.

2 [poMeKyTOYHble 3HA4YeHMA HOPM MNOTHOCTM TEM/OBOrO MNOTOKA C/lefyeT onpeaensTb
MHTepnonaumen.

Ta6bnnuyua 9 - Hopmbl NAOTHOCTU TENNOBOro NOTOKa ANA TpybonpoBoaoB ABYXTPYOHbIX
BOAAHbIX CEeTel NpU NOA3eMHOU KaHaNbHOW NPOKNagKe U NPOAONKUTENbHOCTUM pPaboTbl B
rog 5000 4 u meHee

VCNOBHbBIM CpenHerofioBas Temnepatypa TenIoHOCUTeNs (Nogatowwmii/obpatHbliii), °C
prgj:sng'oAa, 65/50 90/50 110/50

MM CymMMapHas iMHeliHas NAOTHOCTb TeN0BOro 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
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CpeaHerosoBsas TemnepaTypa TennoHocutens (nogaromin/obpatHsiit), °C

YcnosHbIn
pr;::;;):"oga, 65/50 90/50 110/50

MM CyMMapHas iMHeliHas NA0THOCTb TEMN0BOrO NOTOKa, BT/m
125 44 53 60
150 49 59 66
200 60 71 81
250 71 83 94
300 81 94 105
350 89 105 118
400 98 115 128
450 107 125 140
500 118 137 152
600 134 156 174
700 151 175 194
800 168 195 216
900 186 216 239
1000 203 234 261
1200 239 277 305
1400 273 316 349

MpumeuyaHune - cm. NpUMeYaHus K Tabaumue 8.

WWW.CULMAN.RU




Tabnuua 10 - Hopmbl NAOTHOCTM TEMJIOBOrO MOTOKAa Yepe3 MNOBEPXHOCTb W30AALUM
NaponpoBoA0B C KOHAEHCAaTONPOBOAAMU NPU UX COBMECTHOW MPOKAaAKe B HEMPOXOAHbIX
KaHanax

V— Mapon | KongeHca | Napon | KoHaeHca |MNapon | KoHaeHca | Mapon | KoHaeHca | Mapon | KoHaeHca | Mapon | KoHpeHca
i npoxog, posoz | Tonposog | poBoa | TonpoBoa | pososa | Tonposog, | posog, | Tonposog, | posoa | Tonposog | posos | Tonposos,

Tpybonp -
PacueTHas TemnepaTypa TennoHocutens, °C
0BOAOB,

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

6532 31 21 43 21 58 21 71 21 88 20 103 20

80140 35 23 46 23 62 23 81 22 98 22 117 21

10|40 38 23 49 23 66 23 81 22 98 22 117 21
0

12 (50| 42 24 53 24 72 24 88 23 107 23 126 23
5

15|65 45 27 58 27 78 27 94 26 115 26 142 26
0

20180 52 27 68 27 89 27 108 28 131 28 153 28
0

25110] 58 31 75 31 99 31 119 31 147 31 172 31
0|0

30|12| 64 33 83 33 110 33 133 33 159 33 186 33
0|5

35|15 70 38 90 38 118 38 143 37 171 37 200 34
0|0

40118 75 42 96 42 127 42 153 41 183 41 213 41
0|0

45120 81 44 103 44 134 44 162 44 193 43 224 43
0|0

50125] 86 50 110 50 143 50 173 49 207 49 239 48
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YCNOBHBI MNapon | KoHaeHca | Mapon | KoHaeHca |Mapon | KoHgeHca |Mapon | KoHaeHca | Mapon | KoHgeHca |Mapon | KoHaeHca
% npoxoa posog | Tonposog, | posoa [ Tonposog, | posog | Tonposoa | posoa | Tonposog, | posog | Tonposog, | posog | Tonposos,
Tpybonp

PacueTHas Temnepatypa TennoHocutens, °C
0BO/08B,

mm 115 100 150 100 200 100 250 100 300 100 350 100
60|30 97 55 123 55 159 55 190 54 227 54 261 53
ofo
70(30( 105 55 133 55 172 55 203 54 243 53 280 53
ofoO
80(30| 114 55 143 55 185 55 220 54 - - - -
ofo

I'Ipumeqal-me - I'Iporv\e>+(yTqub|e 3Ha4YeHMA HOPM NNOTHOCTM TennoBOro nmMnOoTOKa caeayetr

onpenenAatb NHTepnonAa LI,MeVI .
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OBYXTPYOHbIX BOAAHDbIX CETel Npu Nnoa3eMHON 6ecKkaHa/IbHO NPOKAaaKe

Tabnamuya 11 - Hopmbl NNOTHOCTU TENJIOBOTO NOTOKA ANA Tpy6bonpoBoAoB Npu NoA3eMHOM
6ecKaHaNbHOM NPOKAagKe U NPOAO/IKUTENbHOCTU paboTbl B rog 6onee 5000 y

VCI0BHBbII CpegHerofoBas Temnepatypa TenjoHocuTeNs (nogatowmit/obpatHblit), °C
oy ;j::g:l'oﬂa’ 65/50 90/50 110/50
MM CymmapHas iMHelHan NAoTHOCTb TeN10BOro NoToKka, Br/m
25 27 32 36
32 29 35 39
40 31 37 42
50 35 41 47
65 41 49 54
80 45 52 59
100 49 58 66
125 56 66 73
150 63 73 82
200 77 93 100
250 92 106 117
300 105 121 133
350 118 135 148
400 130 148 163
450 142 162 177
500 156 176 194
600 179 205 223
700 201 229 149
800 226 257 179
900 250 284 308
1000 275 312 338
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VCNOBHbI CpesHerofosas TemnepaTypa TennoHocuTena (noaatowmin/obpatHsii), °C
npoxo
POXOA 65/50 90/50 110/50
Tpybonposoaa,
MM CymmapHas nMHelnHaa N0THOCTb TeNI0BOro NOToKa, BT/m
1200 326 368 398
1400 376 425 461

MpumeyaHue - cm. NpumeYyaHua K Tabaumue 8.

Tabnunuya 12 - Hopmbl NIOTHOCTU TENNOBOrO NOTOKA ANA TPY60NpOBOAOB NPU NOA3EMHOMU
6eckaHanbHOM NPOKNAAKe U NPOAO/INKUTENBHOCTU paboTbl B rog 5000 4 u meHee

VC/I0BHbIM CpefHerofoBas TemnepaTypa TenaoHocutens (nogatowmii / obpatHblii), °C
pr6n :::cffoﬂa' 65/50 90/50 110/50

MM CymMmapHas IMHelHan NJA0THOCTb TEMI0BOro 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
400 156 177 194
450 172 196 213
500 189 214 232
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CpeaHeroposas TemnepaTypa TennoHocutensa (nogawowwmin / obpaTHsbiit), °C

YcnosHbIn
prg::szjop,a, 65/50 90/50 110/50
MM CymMapHas IMHeliHan NJ0THOCTb TEM/I0BOTO NOTOKa, BT/m
600 219 249 269
700 147 290 302
800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567
MpumeyaHune - cMm. NpumeYvaHua K Tabaumue 8.
Tabnuuya 13
KoadpodumumneHT K
Crnocob npokiagaku TpybonpoBoA0B M MECTOPACMO/IOKEHME
PaioH cTpouTenbcTBa obopynosaHun
Ha OTKPbITOM | B MOMELLEHUU, | B HENPOXOLHOM becKaHanbHbL
BO3Ayxe TOHHene KaHane
EBponemckas Yyactb Poccum 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
3anagHas Cnbupb 0,98 0,98 0,95 0,94
BocTtouHan Cnbupb 0,98 0,98 0,95 0,94
JanbHnit BocTok 0,96 0,96 0,92 0,9
PalioHbl KpaitHero Cesepa MU 0,96 0,96 0,92 0,9
NPUPaBHEHHbIE K HUM MECTHOCTU
6.1.3 PacyeTHble XapaKTepPUCTUKM TENNOM3ONAUMOHHBLIX MATEPUaANoB WU U34enun,

NpPMMeHAEeMbIX ANA nsonauum obopynoBaHMA M TPpybONpoBOAOB HaA3€eMHOM M MOA3EMHOWM

NPOKAAAOK cnenyet NPUHMMATL C YYETOM MNOTHOCTU B KOHCTPYKLUMM, BIAXKHOCTU B YCNOBUAX

3KCNyaTauuu, WwBosB U BINAHNA MOCTUKOB X0/104a 3/1IEMEHTOB KpenseHunAa.
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KoadpdpuumeHT TEennonpoBOAHOCTM YNIOTHAIOWMXCA MaTepPUanoB Npu  ONTUMANbHOM
NNIOTHOCTU B KOHCTPYKUMM credyeT NPUHMMATb MO AaHHbIM CePTUOUKALMOHHBIX UCMbITAHUN
WAW NO JAHHbBIM, NPUBEAEHHbIM B CMPAaBOYHOM MPUIOKEHUU b.

6.1.4 MNpun HGeckaHanbHOM NpoKnNagKke TPybonpoBOAOB TEM/IONPOBOAHOCTH OCHOBHOIO C10A
TENIOM30ALMOHHOM KOHCTPYKUMK, Ak, onpeaenseTtcs no ¢opmyne

7\,k = 7\40 . K, (3)
rae 7\.0 - TennonpoBoAHOCTb CyXOoro matepuaszia OCHOBHOro cnos, BT/(M . K);

K - KoapdpuuMeHT, yuuTbiBalOWMMA YyBENUYEHUE TENNONPOBOAHOCTM OT YBAAXKHEHMA,
NPUHUMAEMbIN B 3aBUCMMOCTM OT BMAA TEMOM3O0NALMOHHOIO MaTepuana M Tuna rpyHTa no
Tabaunue 14.

Tabnuuya 14

KoadodumuneHT ynaxkHeHna K

Twun rpyHTa no FOCT 25100
MaTepuran Tens0M30AALMOHHOrO C/10A

. . HaCbILLLEHHbIN
MasIoBAAXKHbIN B/1AXKHbIM .
BOAOM
MeHononnypetaH 1,0 1,0 1,0
ApmoneHo6eToH 1,05 1,05 1,1
MeHononnmepmmHepan 1,05 1,05 1,1

6.1.5 3a pacueTHyl0 TemnepaTypy OKPYKaloLielh cpedbl NpU pacyetax Nno HOPMUPOBAHHOM
N/JIOTHOCTU TEMNJ/IOBOTO NOTOKa cneayeTt NpUHUMaTh:

a) ANAa M30/MpyemMbiX MNOBEPXHOCTEN, PACMONOMKEHHbIX HA OTKPbLITOM BO3AyXe: ANS
TexHosorM4yeckoro obopyaoBaHus n TpybonpoBoaoB - CPeaHIo 3a roa;

ANnA TpybonpoBoA0B TEMNOBLIX CETEN NPU KPYrnoroandHon paboTe - cpegHioo 3a roa;

Ans TpybonpoBOLOB TEM/OBbLIX CeTei, paboTalowmx TONbKO B OTOMUTENbHbLIA Nepuos, -
CPeAHIol0 33 NePUOL CO CPeAHECYTOMHOW TeMNepaTypoit Hapy»KHOro Bo3ayxa 8 °C 1 HUXKe;

6) oNA U30AMPYeMbIX MOBEPXHOCTEN, PACNOOXKEHHbIX B MomeleHmm - 20 °C;
B) ANA TpybonpoBoA0B, PaCcnoNOKEHHbIX B TOHHensX - 40 °C;

r) 4AnA noAa3eMHOW MPOKAAAKM B KaHanax wam  npu  6eckaHanbHOM NpoKnajke
TpybonNpoBOAOB - CpefHIo 33 oA TemMnepaTypy rpyHTa Ha rAybuHe 3ano¥KeHuAa ocu
Tpybonposoga. lNpu BenuumHe 3arnybneHuMA BepxHEM YacTM MepekpbiTUA KaHana (npwu
NPOK/MaZAKe B KaHafax) WAM Bepxa TenJoM30NALMOHHON KOHCTPYKuun Tpybonposoga (npu
6eckaHanbHoM npoknaake) 0,7 M M MeHee 3a pacyeTHyl TeEMMepaTypy OKpyKatoweln cpeapl
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AOMKHA NPUHUMATLCA Ta e TemMnepaTypa Hapy»KHOro BO3AyXa, YTO M NpWU HaA3eMHOM
npoKnaaKe.

6.1.6 TemnepaTypy Ten/OHOCUTENS TexXHo/siormyeckoro obopygosaHua u TpybonpoBoaos
npu pacyeTtax Mo HOPMMUPOBAHHOM MJIOTHOCTM TEMJIOBOrO MOTOKAa c/aedyeT MPUHMMaTb B
COOTBETCTBUM C 3a4aHNEM HA NPOEKTUPOBAHME.

[na TpybonpoBoOOB TEMNOBbIX CETEl 3a pacyeTHYD Temnepatypy TenJoHOCUTENS
NPUHUMAIOT:

a) AnsA BOoAAHbIX TEMOBbIX CETEM:

Ana nopatouwero TpybonposBoaa npuM MOCTOAHHOW TemnepaType CceTeBOW BOAbl MU
KOZIMYECTBEHHOM Pery/inpoBaHnmM - MakCUMaslbHYO TeMnepaTypy TeN/JIOHOCUTENS;

Ana nogatulero Tpybonposoda npu MNEpPEMEHHOW TemnepaType CeTeBol BOAbl W
KayeCTBEHHOM Pery/siMpoBaHuM - B COOTBETCTBMU C Tabanuen 15;

Ans o0b6paTtHbIx TPybonpoBoAoB BOAAHbIX TennoBbix ceten 50 °C;

6) AnA napoBbiXx CeTel - MaKCMMaNbHYlO Temnepatypy napa CcpeaHilol Mo  AJMHe
paccMaTpMBaEeMOro y4yacTka NaponpoBoAa;

B) AN KOHAEHCATHbIX CETeM M CeTell ropsyero BOAOCHAOXKEHUS - MaAKCMMa/bHYHO
TemnepaTypy KOHAEeHcaTa Uau ropadyeit Boapl.

Tabnuuya 15

TemnepaTtypHble peXXumbl BOAAHbIX 95-70 150-70 180-70
Tennosbix ceTen, °C

PacuetHas Temnepartypa 65 90 110
TennoHocutensa ty, °C

6.1.7 lpun onpegeneHnn Temnepatypbl rPyHTa B TemnepaTypHOM nose noA3eMHoro
Tpybonposoaa Tenn0BbIx CeTeN TeMNepaTypy TENIOHOCUTENA caeayeT NPUHMMATD:

ONA BOAAHbLIX TENMOBbIX CeTell - MO TemnepaTypHoOMy rpaduKy peryampoBaHus npu
cpeaHemecaYHoON TemnepaType HapyKHOro BO34yXa pacyeTHOro mecaua;

ANA NapoBbIX CeTel - MaKCMMANbHYIO TemnepaTypy napa B pPaccMaTpMBAeMOM MecTe
naponpoBoza (c yueTom nageHua TemnepaTypbl Napa no ganHe Tpybonposoaa);

ANA KOHAEHCATHbIX CETEN U ceTell ropaYero BOAOCHabXEeHMA - MaKCMManbHYO TemnepaTypy
KOHAEeHcaTa Uan BoApbl.

6.2 Onpe,qenel-me TONWMNHbI n3onauumm no 3ap,aHHoi'1 BeéJ/InYnHe Tenz10B0ro NOTOKa
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PacuyeTHble napameTpbl NMPUHUMAIOT B COOTBETCTBMM C 6.1.5 u 6.1.6. Mpn onpeaeneHun
TONWMHbI TEMIOBOM WM30/1AUMU  CAedyeT yuuTbiBaTb BAUAHME onop TpybonposogoB U
obopynoBaHus.

6.3 OnpepeneHve TONWMHbI TENJIOBOA U30NALMM NO 33a4aHHOWN Be/IMUMHE OXNaXKAeHua
(HarpeBaHuMA) BewecTBa, COXPAHAEMOro B eMKOCTAX B TeueHUe onpeaeneHHOro BpeMeHu
PacueTHyt0 TeMnepaTypy OKpYKatoLLero Bo3ayxa cneayet npuHUMaTh ana obopynoBaHMAa U

pr6OI'IpOBO£I,OB, pPacnonoXXeHHbIX Ha OTKPbITOM BO34YyXE:

ON5 NOBEPXHOCTEN C MONIOKUTENbHbIMM TemnepaTypamu - cpegHo Hanbonee xonopHoum
NATUAHEBKM Cc obecneyeHHocTbio 0,92;

AanAa I'IOBerHOCTel‘a C OoTpuuatesibHbiMmh  TEMNEPATYypPpamMmu Bewecrts - CpegHkor
MaKCMMa/IbHYHO Hanbonee KaApPKOro mecaua,

ANA MOBEPXHOCTEM, PACMONOMKEHHbIX B MOMELLEHMM, B COOTBETCTBUM C 3aJaHMEM Ha
NPOEeKTMPOBaHMeE, a NPU OTCYTCTBUM AaHHbIX O TEMMNEPAType OKpyrKatowero sosayxa - 20 °C.

PacquHyro TEMNEPATYpy BewectBa MNPUHMMAKOT B COOTBETCTBMM C 3adaHMEM HaA
NPOEKTUPOBaHUE.

6.4 OnpegeneHue TOAWMHbLI TENNOBOW M30NALMM NO 33[aHHOMY CHUMKEHUIO
(noBblweHU0)  TemnepaTypbl  BewWecTBa, TPaHcnopTupyemoro  Tpybonposogamm
(naponposogamm)

PacueTHyl0 TemnepaTypy OKpyaloliel cpeabl ciegyeT NpUHUMaThL Ans TpybonposBoaos,
PaCMNONIOMKEHHbIX:

Ha OTKPbITOM BO3YXE U B MOMELLLEHNM, B COOTBETCTBUMU C 6.3;
B TOHHensAx - 40 °C;

B KaHafax WAM npu 6eckaHaNbHOW MNpoOKNagKe TpyboONpoBOAOB - MUHUMA/bHYIO
cpeaHemecAYHy TemnepaTypy rpyHTa Ha rybuHe 3an10xeHua ocn Tpybonposoaa.

PacueTHylo TemnepaTypy Ten/JIOHOCUTENSA MNPUHUMAIOT B COOTBETCTBMM C 3aJaHMEM Ha
NPOEeKTMpOoBaHue.

6.5 OnpeaeneHune TONLWMHbI TENOBOI U30NALMM NO 3a4aHHOMY KOJIMYECTBY KOHAEHcaTa
B NaponpoBoAax
PacueTHble NapameTpbl OKPY»KatoLero Bo3ayxa cieayer NPpUHMMaTh B COOTBETCTBUM C 6.3.

PacyeTHylo TemnepaTypy BeLWEeCTBa MNPUHUMAIOT B COOTBETCTBUM C 33JaHMEM Ha
NPOEeKTMpOoBaHMe.

6.6 Onpep,enel-me TONLWMHUHDI Tennosou unionaunn no 3agAaHHoOMy BpemeHn NpUnoCTaHOBKU
ABUNXXeHUA XXnNaKoro seuiectea B pr60nposop,ax B UenAax npeaporspaweHna ero samep3aHua
unn yseanyeHmAa BAsKOCTn

WWW.CULMAN.RU



PacyeTHble napameTpbl OKpy)KaloLWero BO3Ayxa W TenaoHocuTena cnegyeT NPUHMMaTb B
COOTBETCTBMMU C 6.3 U 3a4aHMUEM Ha NPOEKTUPOBaHME.

6.7 OnpepeneHve TOAWMUHbI TENJIOBOW MU30AALMM NO 3a[aHHOKM Temnepatype Ha
NOBEPXHOCTU U30NALUU
6.7.1 TemnepaTypy Ha NOBEPXHOCTU TENNOBOM M30ALUKN CAeayeT NpMHUMaThL He bonee, °C:

a) ANnA U30MPYEMbIX MOBEPXHOCTEN, PACNONOXKEHHbIX B pabouyelt uam obcnyKusaemom
30Hax NOMELLEHMIN N COAEpPrKaLlMX BELLECTBA C TEMMNEPaTypPo:

BBILLE 500 °Cl.eeeeiiiiiieeee e 55
OT 150 80 500 °Ciueeeeieieeeiieeeeiiee et 45
150 “C U HUMKE et 40
BCMbIWKN NAPOB HUMKE 45 °C...eeevrrrriiiieeeieeeeeeee e, 35

6) ANA N30AMpPYyeMbIX MOBEPXHOCTEMN, PACNOIOMKEHHbIX HA OTKPbITOM BO3A4yXe B pabouen nam
obcnyKMBaemom 30He:

NP METANTNHECKOM NMOKPOBHOM C/I0E......cccvvnvninnens 55

ANA APYTUX BUAOB MOKPOBHOIO CNORA...cuveereveereveeneen 60.

TemnepaTypa Ha NOBEPXHOCTU TEMNOBOW M30AAUMK TPyBONPOBOAOB, PACMONOMKEHHbIX 33
npegenamu paboyein MAM OBCNYKMBAEMOWM 30HbI, HE AO0/KHA MNPEBbIWATL TEMMNEPATYPHbIX
npeaenos NPUMEHEHUA MaTePMaNoB NOKPOBHOTO C/0S, HO He Bbiwe 75 °C.

6.7.2 PacyeTHylo TemnepaTypy OKpyXatowero Bo3gyxa caeayer MAPUMHMMATL AN
NOBEPXHOCTEN, PACMONOMKEHHbIX:

Ha OTKPbITOM BO3AyXe - CPEeAHIO0 MaKCMMabHYIO Hanbosiee KapKoro mecaua;
B MOMELLLEHUM - B COOTBETCTBUM C 6.3.

6.7.3 Mpn Heobx0AMMOCTM OAHOBPEMEHHOrO BbINOAHEHMA TpeboBaHuM 6.1 - 6.5 U 6.7

NMPUHUMaETCA 6o/nbliee 3HaYEeHME pacquHofi TONTWMHbI U301ALUMN.

6.8 OnpegeneHve TOAWMHbLI TENA0BOW M3ONALMM C ULeNbl0 NpeaoTBpaLLeHUn
KOHOEHCAUUM BNarn U3 OKPY)KaIoLero Bo3gyXa Ha NMOKPOBHOM CJ/ioe TennoBOi u3onaumum
o6bopygoBaHuMAa U TpybonpoBOAOB, cOoAepKalMX BewecTBa C TemnepaTypor HUXKe
TeMnepaTypbl OKPYKaIoLLEro Bo3ayxa

,U,aHHbIIZ pacyeTr cneayetr BbINONHATbL TOJIBKO AN1A MU30JIUPYyEMbIX I'IOBerHOCTel‘/'L
PaCnoON0XKEHHbIX B MOMELLEHNN.

PacyeTHaa TemnepaTypa W OTHOCUTENbHAaA BAAXKHOCTb BO34AyXa NPUHUMAIOTCA B
COOTBETCTBUU C 3a4aHNEM Ha NPOEKTUPOBAHUNE.
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6.9 Mpu pacyeTe TOAWMHbBI TEMNNOBOM M30ONALUKN C LeNbio NPeoTBPaLLEHNA KOHAEeHcaLun
BN1arM Ha BHYTPEHHUX MOBEPXHOCTAX OOBLEKTOB, TPAHCMOPTMPYIOLLMX ra3006pa3Hblie BELLECTBA,
cofep)kallimMe BOAAHble MNapbl WAM BOAAHbIE Napbl M rasbl, KOTOpble MPU PACTBOPEHUM B
CKOHAEHCUPOBABLUMXCA BOZAAHbLIX Mapax MOryT NPMBECTM K 0OpPa30BaHUIO arpeccuBHbIX
NPOAYKTOB, PacyeTHYO TeMnepaTypy OKPYKatoLwen cpeabl ciegyet NPMHMMaTb B COOTBETCTBUU
c6.3.

6.10 [Ona  wmM30AMpyeMbiX  MOBEPXHOCTEM C  OTPMLATENbHbIMM  TemnepaTypamu,
PaCMONOMKEHHbIX B MOMELLEHUM, TOJMLLMHA TENIOU30NALMOHHOIO CN0A, OnpeaeneHHas no
ycnosuam 6.1, 6.2 fomKHa bbiTb NpoBepeHa no 6.8. B pesynbTate npuHMmaeTcs 6onbluee
3HaYeHMe TONLMHbI C/I0S.

6.11 TennouU30NALUMOHHYIO KOHCTPYKLUIO C TENIOMU30NALUNOHHBIM CNOEeM U3 OAHOPOAHOro
MaTepuana, YCTaHOBNEHHOTO B HECKOJ/IbKO C/I0eB, NPW pacyeTax pacCMaTpuBalOT Kak
OAHOC/IONHY!IO.

PacyeT TONWMHbBI TENIOU30MALMOHHOIO C/I0A KOHCTPYKLMKM, COCTOALLEe M3 ABYX M bonee
CN0OeB Pa3sHOPOAHbIX MaTepuanos, cnegyetr MPOBOAUTb MUCXOAA U3 TOro, YTO MEXKC/I0MHan
TemnepaTypa He MpeBbllaeT MaKCUMaAbHYO TeMNepPaTypy NPMMEHEHMA TeNOU30NALNOHHOTO
mMmaTepurana nocneayroLmx cnoes. TONWMUHY KaXKa0ro C/10A PacCYnTbIBAOT OTAE/bHO.

6.12 PacyeTHyO TONLMHY TENIOM3ONALMOHHOIO CN0A B KOHCTPYKLMAX TENNOBOWN U30NALUU
Ha OCHOBE BOIOKHUCTbIX MaTepPUaNoB U U3aennii (MaTos, NINUT, XONCTOB) cneayeT OKPYrAATb A0
3HAYeHMUM KpaTHbIx 10 mm.

B KOHCTPYKLMAX Ha OCHOBE MMUHEPANIOBATHbIX LUUANHAPOB, XECTKUX AYEUCTbIX MaTepMasnos,
MaTepuranoB M3 BCNEHEHHOrO CMHTETUYECKOTO Kay4yyKa, NOAMSTUIEHA U NEeHONNacToB cneayet
NPMHUMATb BAMMKANLWYIO K PacyeTHON TOAWMHY M3AENANIA MO HOPMATMBHbLIM AOKYMEHTAM Ha
COOTBETCTBYHOLUME MaTepuransbl.

Ecnn pacyeTHaa TO/MWMHA TENNOM30NALMOHHOIO C/10A HE COBMAaZaeT C HOMEHKIATYPHOM
TO/IWMHOM BbIOpaHHOro maTepuana, cneayeTr MPUHUMATbL NO AENCTBYHOLWEN HOMEHKnaType
6mnKaliwyto 6onee BbICOKYH TONLWMHY TENION30AALMOHHOIO MaTepmuana.

[onycKaeTtcs NnpMHUMaTh 6anKalwyo 6onee HU3KYHO TOWMHY TENION30AALMOHHOIO C/10A B
CNy4Yasx pacyeTa no TemnepaType Ha NOBEPXHOCTU U30/1ALMU U HOPMAM NAOTHOCTM TEMNJ0BOro
NOTOKa, eC/IN PasHULLA MEXKAY PAaCYETHOM MU HOMEHKNATYPHOW TOJILMHOM HE NPEeBbILAeT 3 MM.

6.13 MWHUMANBHYIO TONLWUHY TENJIOM30NALMOHHOIO C/10A cieayeT NPUHUMATD:

npyv M30AAUMK LUMAMHAPAMW U3 BONOKHUCTbIX MATEPMANoB - PaABHOM MUHUMANbHOM
TO/NWMHE, NpeaycMaTpMBaeMOW TOCYAAPCTBEHHbIMM  CTaHAAPTAaMW  UAM  TEXHUYECKUMU
yCNnoBuAMK;

npu n3onaunmn TkaHAMMU, NONNIOTHOM CTEK/TIOBOJTIOKHUCTbIM, LUHYPaMU - 20 mm.

npun n3onaunmn n3genmamm m3 BOJNIOKHUCTbIX YNJIOTHAKOWKMXCA MaTEPUNANIOB - 20 mm;
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npun N301ALUN KECTKUMU MaTeEPUanamu, nagennamm n3 BCNeHEHHbIX NOIMMEPOB - paBHOI‘;I

MWHUMANbHOM  TONWMHE, MpeasyCMaTPMBAEMON TOCYAAPCTBEHHbIMM  CTaHAAPTAMU UK

TEXHNYECKMMMU YCNOBUAMM.

6.14 MNpeaenbHas TONLWMHA TENTION3ONALUMOHHOIO C/10A B KOHCTPYKUMAX TENJIOBOMN NU30NALUU
TpybonpoBoAoB NpuseaeHa B NPUAOKeEHUN [.

Ecnun pacyeTHas TonwmHa 60nblie, 4em MoXKeT 06ecneynTb B COOTBETCTBUN C MPUIONKEHNEM
[ BbIOpPaHHbIN TENNOM3ONAUMOHHBLIN MaTepuan, cnenyetr nNpumeHUTb 6onee 3PpPeKTUBHbIN
TENNOM30NALMOHHBIN MaTepuan.

MpUMeHEeHNe KOHCTPYKUMM ¢ 6onblieit TONWMHOW Tenaou3oNAUMOHHOro cnos Tpebyet
TEeXHMYECKOro 0b60CHOBAHMA.

6.15 TONLWNHY TENNOU30NALMOHHOTO CNOA B KOHCTPYKLMAX TEMIOBOW M30ALUN NPUBAPHON,
MypTOBOM M HecbemMHOM GAAHUEBOM apmaTtypbl cnegyeT NPUHUMATb PaBHOM TOMLWMHe
nsonauumn Tpybonpososaa.

ToNWMHY TenNOU30NALMOHHOTO C/I0A B CbEMHbIX TEMNOM3ONALMOHHBIX KOHCTPYKUMAX
dnaHueBbIX coeaMHEHM U GNaHUEBOM apmaTypbl C MONOXKUTENbHON M OTPULATENbHOM
TEMMNEPATYPON TPAHCNOPTUPYEMbIX BELLECTB CaeAyeT NPUHUMaTb PAaBHOW TONLMHE M30NALUK
Tpybonposoaa.

6.16 [ns noBepxHocTen ¢ TemnepaTypon Bbiwe 300 °C n HMuKe muHyc 60 °C He gonyckaeTcs
NPMMEHEHNE OAHOC/NOMHbIX KOHCTPYKUMIA. [pn MHOrOC/IOMHOM KOHCTPYKLMWU Mocaeaylolimne
CNIOUN JONXKHbI NEPEeKpPbIBaThb LWBbI NpeablayLLero.

6.17 3akasHble TOJNWMHY U 0ObeM TennouU3ONALUMOHHbLIX WU3AENNN U3 YNAOTHAOLNXCA
MaTepuanoB caenyeT onpeaenatb No PEKOMEHAYEMOMY NPUAOKEHMIO .

6.18 ToAwWuHY MeTaNaNYeCKUX JIUCTOB, NEHT, NMPUMEHAEMbIX AAA MOKPOBHOro C/A0A, B
33aBMCMMOCTU OT HapYy)KHOTO ANameTpa AN KOHPUTYypaLMmn TeNON30NALMOHHON KOHCTPYKLMN
cnepyet NpMHUMATL No Tabauue 16.

Tabnunuya 16 - TonwmHa meTannueckmux IMCTOB A1 NOKPOBHOrO C/10A TEN0BOI U30NALUN

TonwmHa ancTa, Mm, NPy gUameTpe U3onaumm, Mm
MaTepuran NOKPOBHOrO /oA cs. 1600 n
350 1 meHee cB. 350 oo 600 | cB. 600 go 1600 nJocKkue
NOBEPXHOCTU

Jnctobl 7] NEeHTLI m3 0,35-0,5 0,5 0,5-0,8 0,5-0,8
HeprKaBetoLwen ctanm
Cranb TOHKOJINCTOBAA 0,35-0,8 0,5-0,8 0,5-0,8 1,0
OUMHKOBaHHaA C
HenpepbIBHbIX IMHUI
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ToAlwMHa AncTa, MM, NPU AnameTpe U30NALUUN, MM

MaTepuran NOKPOBHOrO /oA cs. 1600 n
350 1 meHee cB. 350 go 600 | cB. 600 go 1600 naocKkue
NOBEPXHOCTH

JIncTbl M3 TOHKOAMCTOBOW 0,35-0,5 0,5-0,8 0,8 1,0
CTaAn, B TOM 4ucie ¢
NONMMEPHbIM NOKPLITUEM
JInctel  ©n3  anloMuUHMA U 0,3 0,5-0,8 0,8 1,0
ANtOMUHUEBDIX CM13aBOB
JIeHTbl M3 aNtloOMUHMA W 0,25-0,3 0,3-0,8 0,8 1,0
aNtOMUHUEBBIX CN1AaBOB

6.19 B KayecTBe MOKPOBHOIO CN0OA TEMJIOU30ONALUMOHHbBIX KOHCTPYKLUMIA AMaMETPOM

nsonaumm 6onee 1600 Mm U MNAOCKUX, PACMOJIOKEHHbIX B MOMELLEHUM C HEATPECCUBHbIMU U

Cﬂa603FpECCMBHbIMM cpedamu, AOONyCKaeTca NPpUMEeHATb MeTalIndyeckmne JNCTbl U NeHTbl

TonwmHoi 0,7 - 0,8 mm, a a4na TpybonpoBoLoB anameTpom nsonaumm 6onee 600 go 1600 mm -

0,6 mm.

6.20 /IMCTbl U NEHTbl U3 aNlOMUHUA U aNIOMUHUEBLIX CNAaBoB ToawmHon 0,25 - 0,3 mm

pPeKoMeHAyeTCs NPUMEHATb FOGPUPOBAHHBIMM.

6.21 LUTyKaTypHbIA NOKPOBHbIN CA0A TENAOU30IMPOBAHHOMW NOBEPXHOCTWU, PACMONOKEHHON

B nOmMeLlweHNN, A01KEH ObITb OKNEEH TKaHbIO. TOI'ILLI,MHy LWTYKATYPHOIO NOKPbLITUA NPUN YKNaaKe

no XeCTkmm Wuanm BOJIOKHUCTbIM MaTepuMasiamM B 3aBUCUMOCTU OT AUNaMETPa U30JINpyemoro

0bbeKTa pekoMeHAayeTca NPpUHUMaTh no Tabaumue 17.

Tabnuua 17

ToNWMHA WTYKaTypPHOro NOKPLITUA, MM

Bua nsonAaumoHHoro

Bug nsonmpyemoro ob6bekTa

maTepuana (ocHosaHue) TpybonpoBoabl HAPYKHbIM AMAMETPOM, MM
obopyaoBaHue
00 133 BK. 159 n 6onee
HecTkune nsgenma 10 15 20
BonokHucTble nsgenus 15 15-20 20-25

6.22 Ona TennoM30AALNOHHbIX KOHCTPYKUUIA, NOABEPratoLLNXCA BO3AENCTBUIO arpecCcMBHbIX

cpea, cnefyet npeaycMaTpmBaTh 3aWMTy METANIZIMYECKMX MOKPbITUA OT KOPPO3UM.

anI MCNOZIb30BaHNN B KayecCTBe MNOKPOBHOro CnoAa Crtaaum TOHKO/IMCTOBOM OLLVIHKOBEIHHOVI

TO/ILMHA LMHKOBOrO MOKPbLITUA BbIOBMPAETCA C Yy4eTOM CTEMEHW arpecCMBHOIO BO34ENCTBUSA

cpegbl n npegnosaraemoro Cpoka Cl'IY)'K6bI NOKPOBHOrIO CNoA, HO HE MmeHee 20 MKMm.
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Mpn NPUMEHEHUM B Ka4yecTBe MOKPOBHOIO CNOA JIMCTOB M NEHT M3 aNlOMUHUA U
aNIOMMHUEBBIX CNAABOB U TENAOMU30NALMOHHOIO CN0A B CTa/IbHOM HEOKPALLEHHOM CeTKe Unu
npyM YCTPOMCTBE KapKkaca cneayeT MpPeaycmaTpmBaTb YCTAHOBKY MO MOKPOBHbLIA COM
NPOKNAAKN U3 PYNOHHOrO MaTepuana WMAW OKPACKy MOKPOBHOIO CNOA WM3HYTPU OUTYMHbIM
NaKkom.

6.23 MofA NOKPOBHbIN CNON U3 HEMETAIMYECKMX MATEPUasioB B NOMELLEHUAX XPAHEHUA U
nepepaboTKM NULLEBbIX NPOAYKTOB CaeAyeT NpefycMaTpMBaTb YCTAHOBKY CETKM CTasibHOW U3
NPOBOJIOKM ANAMETPOM He MeHee 1 MM ¢ AaYeiikamu pasmepom He 6onee 12x12 mm.

6.24 KOHCTPYKUMA TENNOBOM M30NALMM AOMXKHA UCKAOYaTb ee gedpopmMaumio U CnonsaHue
TENNOM30NALMOHHOIO CNOSA B MpoLecce 3Kcnayataumu. B coctaBe Teniou3oNALMOHHbIX
KOHCTPYKUM obopyaoBaHMA M TpybonpoBOAOB credyeT npeaycMaTpuMBaTb OMOPHbIe
31EeMEHTbl U pasrpyalolime yCcTPoMcTBa, obecneymBaloliMe MeXaHUYECKyl MPOYHOCTb M
3KCMN/YaTaLUMOHHYH HafeKHOCTb KOHCTPYKLUMIA.

Ha BepTMKanbHbIX y4yacTKax TpybonpoBogoB M 060pyAOBaHMA OMOPHbIE KOHCTPYKLMM
cnepyet npeaycmaTpmBaTbh Yepes Kaxapble 3 - 4 m Mo BbicoTe.

6.25 B KOHCTpyKuMsXx Tennoson wu3onAuMm obopygoBaHuMa w  TpybonpoBodos C
OTpUUATENbHbIMM  TEeMMepaTypamu BeWecTB He caedyeT MNPUMEHATb  MeTa/lIndeckune
KpenexHble AeTanu, npoxoasawmne 4yepes BCO TOJNWMHY TENJOMU3O0NALUMOHHOIO C/OoA.
KpenesHble JeTaanm WAM  UX 4YacTU ciedyeT npeAycmatpuBaTb W3 MaTepuanoB C
TennonpoBoAHoCTbIO He 6onee 0,23 Bt/(m - °C).

,ﬂ,epeBFIHHbIe KpenexHble Aetann  OO0/1IKHbI 6bITb O6pa6OTaHbI dHTUNNPEHOM U
dHTUCENTUYECKNM COCTaBOM.

dNemMeHTbl KpenjeHus, W3roToB/IEHHble W3 YrepoaAUCTON CTanu, LOOKHbl  UMETb
aHTUKOPPO3UIMHOE MOKpPbITUE.

6.26 PasmelweHMe KpenexKHblX AeTafell Ha M30/JUPYEMbIX MNOBEPXHOCTAX cleayeT
NPMHUMATb B COOTBETCTBUM € [OCT 17314.

6.27 Oetanu, npegycMmaTpuMBaemble ANA KpPenneHusa TenaonM30A8UNMOHHOM KOHCTPYKLMKM Ha
NOBEPXHOCTU C OTpuUaTe/IbHbIMW Temnepatypamu, LOOJ/KHbl MMETb aHTUKOPPO3UOHHOE
NMOKPbLITUE UAN N3FOTAaBIMBATLCA U3 KOPPO3MOHHO-CTOMKMUX MaTepPUanoB.

KpenexHble pgeTanu, conpuKkacalowmecs ¢ M301MPYEeMOM MOBEPXHOCTblO, cneayet
npeaycmMaTpusaTh:

ANA NOBEPXHOCTeN ¢ TemnepaTypon oT muHyc 40 ao 400 °C - 13 yrnepoancTon ctanu;

ANA NoBepPXHOCTeN ¢ TemnepaTtypoli Bbiwe 400 n HUKe muHyc 40 °C - U3 TOro e maTepuana,
4YTO N N30AUpYyeman NOBEPXHOCTb.

dnemeHThI KpenneHna tTenaonsonauymnoHHOro M NOKPOBHOINo CaoeB TeNn/1I0U30MAUNOHHDbIX

KOHCTPYKUMI obopynoBaHUA M TpybonpoBOAOB, PACMO/IOXKEHHbIX HAa OTKPbITOM BO3A4yXe B
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palioHax C pacyeTHOM TemMMepaTypoi OKpy:Katolwiero Bosgyxa Huxke muHyc 40 °C, cneayet
NPUMEHSATb U3 NEerMPOBAHHOM CTaIM AN aIIOMUHUSA.

6.28 KOHCTPYKLMA NOKPOBHOIO C/10A TEMJIOBOM U30NALNN AONKHA AONYCKAaTb BO3MOXKHOCTb
KOMMNeHcaumn TemnepaTypHbix aedopmaumin nsonnmpyemoro obbekTa U TeNON30NALUOHHOM
KOHCTPYKLUK.

TemnepaTypHble LWBblI B 3aLLMTHbIX MOKPbITUAX FOPU3OHTA/IbHLIX TPybonpoBogoB cnepyet
npeAycmMaTpuBaTb Yy KOMMEHCAaTOPOB, ONOP M NMOBOPOTOB, @ HAa BEPTUKA/bHbIX TPybonpoBoaax -
B MECTax YCTaHOBKM ONOPHbIX KOHCTPYKLWIA.

an N301AULUN HKECTKNUMU d)OpMOBaHHbIMM n3genmamm cneagyet npeaycmatpmnuBatb BCTAaBKU
M3 BOZNIOKHUCTbIX MaTepPhNanoB B MeCTax yCTpOﬁCTBa TEMNEPATYPHDLIX LUBOB.

6.29 Bblbop MaTepuana ANA MNOKPOBHOIO C/NOA  TEMNOU3ONALMOHHBIX KOHCTPYKLUMI
obopyaoBaHua M TpybonpoBOAOB, PACMONOMKEHHLIX HA OTKPbITOM BO34yxe B pPaloOHax C
pacyeTHOW TeMNePATypor OKpyrKatowero Bo3ayxa muHyc 40 °C 1 HUXKe, cnesyeT Npou3BOAMUTb
C yyeToM TemnepaTypHbIX MNpPeaenoB MPUMEHEHUA MaTepuanos Mo  AeNCTBYHOLWUM
HOPMATUBHbIM LOKYMEHTAM.

6.30. KOHCTpYKUMA KpenaeHus MOKPOBHOro C/A0S TEna0BOM M301AUMM 060pYyAOBaHMA U
TpybonpoBoAoOB C OTPULATENbHbIMM  TEeMMepaTypaMn BELWEeCTB AO/KHA  WMCKAK4YaTb
BO3MOHOCTb NOBPEXKAEHMNA NAPOU30NALMOHHOIO C/1I0A B NPOLECCe 3KCNAyaTaumu.

6.31 Ona obopygoBaHuA M TpybonpoBOAOB C OTPULATENbHbIMKM TemnepaTypamu npu
NPUMEHEHUN MAPOM30NALMOHHOIO CN0S U3 PYNOHHbIX MaTepuanoB 6e3 CN/OWHOMW HaKNenKu
cnegyet npeaycMaTpuBaTb repmMeTM3aumnto LWBOB NAapoOMn30AALMOHHOrO CN0A; NPpU TeMmnepaTtype
M30/IMPYEMOIM MOBEPXHOCTM HUKe MuMHyc 60 °C cnegyeT TakXe npegycmaTpuBaTb
repMeTM3aumio LBOB MNOKPOBHOIO C/OS TFEepMeTUKaMM MUMAW NAEHOYHbIMU  KAeawmmuca
maTepuanamu.

6.32 [Ona 6eckaHaNbHOW MPOKNAAKM TPybONpPOBOAOB TEM/IOBbIX CETeM B CyXMX FPYHTaX
BO3MOXHO NPUMEHEHME U30NALUN U3 WITYYHbIX GOPMOBAHHbIX 34N (CKOPAYMbI, CErMEHTbI)
M3 NeHonoanypeTaHa WaM noaMmepbeToHa C BOAOHENPOHULAEMbIM NMOKPOBHbLIM C0EM, NPU
3TOM  TEennOoM30NALUMOHHbIE  U34eNMA  cnedyeT  yKNaapiBaTb Ha  BOAOCTOMKUX U
TEMNEepaTypOCTOMKMX MACTUKAX UK KNesX.

Ipunoxenne A
(o0s13aTeIbHOE)

I'Iepequb HOPMATUBHbIX AOKYMEHTOB, HAa KOTOpPbleé UMEIOTCA CCbI/ZIKU B TEKCTE

CMn 60.13330.2012 «CHu1M 41-01-2003 OTONNEHWNE, BEHTUNALMA U KOHANLMOHUPOBAHUE»

CM 124.13330.2012 «CHunN 41-02-2003 TennoBble ceTn»

FOCT P 52246-2004 MpoKaT IMCTOBOM rOpsSiYEOLMHKOBAHHbIN. TEXHUYECKME YCI0BUA

FOCT 618-73* ®onbra aNtoMMHUEBAA ANA TEXHUYECKMX Lenel. TexHUYecKune ycnosus
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FOCT 4640-93 Bata muHepanbHasa. TexHUYeCKne ycnosusa

FOCT 9438-85 MneHKa NoAnBUHUNBYTUPanbHan Kneawan. TEXHUYECKUE YCN0BUA
OCT 10296-79 N30n. TexHUnyeckue ycnosus

FOCT 10354-82 MNneHKa NONM3ITUNEHOBaA. TEXHUYECKME YCN0BUA

FOCT 10923-93* Pybepoung,. TexHu4Yeckne ycnosus

FOCT 14918-80* CTa/ib TOHKO/NIMCTOBAA OLMHKOBAHHAA C HEMPEPbIBHbIX IMHUIN. TexHnYecKkune

ycnosusa

FOCT 17314-81 YCTpOWMCTBa ANA KpenseHuAa TennoBOM M30/ALMM CTafbHbIX COCYA0B U

annapatoB. KOHCTpyKUMA 1 pa3mepbl. TexHUYeckne TpeboBaHus
FOCT 25100-95 MpyHTbI. Knaccudumkaums
[OCT 25951-83 lNneHKa NoAUITUNEHOBAA TepMOYyCao4HaA. TeXHNYeCcKmne ycnosusa

FOCT 30244-94 MaTepuanbl WU WU3OenMa CcTpouTesibHble. MeToapl WUCMbITaHUA  Ha

BO3ropaemocTb (roptoYecTb)

FOCT 30732-2006 Tpybbl M ¢acoHHble U3AeNua CTasibHble C TEMJIOBOW W30AAUMEN U3

neHonosnypeTaHa ¢ 3aWwuUTHON 060104KOM. TeXxHUYEeCKne ycnoBusa

FOCT 31309-2005 MaTepuanbl CTPOUTE/IbHbIE TENNON30NALUNOHHbIE HA OCHOBE MUHEPAbHbIX

BOJIOKOH. O6LMe TEXHUYECKME YCOBUSA

Ipunoxenune b
(cpaBoYHOe)

PacueTHble TeXHUUYECKUE XapPaKTEPUCTUKN TeN/I0U30IALMOHHDbIX MaTepuanos u usgennii

Tabnuua b.1

TennonpoBoAHOCTb
TEenA0M30NALMOHHOTo
Cpearsn MmaTepuana B KOHCTPYKLMM Fevrenarvos
.° mnepar
. MNIOTHOCTD B s, BT/(m - °C) pna p VIOV Fpynna
atepuan, usgenuve Y NPUMEHEHUN,
P A KOHCTPYKLMN, MOBEPXHOCTEN C P . roproyecTm
kr/M? Temnepatypoit, °C C
19u
20 v Bblwe
HUXe
MarTbl MUHepanosaTHble 90 0,041 + 0,00022t, | 0,041 - | OT mmHyc 180 | Heroptoune
NPOLMBHbIE 0,032 00 450 pgna
MaToB, Ha
100 0,045 + 0,00021t, | 0,044 - TKaHM, ceTKe,
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MnnTel
TEeNA0M30ALUNOHHbIE n3
MUHepasibHOM BaTbl

Ha CUHTETUYECKOM
CBA3yOWEM

MonyumuanHapbl n
UMANHAPDI

MWUHEpPaAoBaTHbIE

MaTbl 7] BaTa n3
CynepTOHKOro
6a3anbTOBOro BO/IOKHA 6e3

CBA3YIOLLErO

LWHYp Tennou3oNAUMOHHbIN
M3 MMUHEepanbHOM BaTbl

LLHyp acbecToBbIl

Martbl ns3 CTEKNAHHOTIO

WwTane/sibHOro BOJIOKHA Ha

CUHTETUYECKOM CBA3YyHOLWLEM

125

65

95

120

180

50

80

100

150

200

80

200

100 - 160

50

70

0,049 + 0,0002tm,

0,04 + 0,00029t,

0,043 + 0,00022t,

0,044 + 0,00021ty,

0,052 + 0,0002t,

0,04 + 0,00003tm,

0,044 + 0,00022t,

0,049 + 0,00021t,

0,05 + 0,0002t,

0,053 + 0,00019t,

0,032 + 0,00019t,

0,056 + 0,00019t,

0,093 + 0,00019t,

0,04 +0,0003tn,

0,042 + 0,00028t,
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0,035

0,048 -
0,037

0,039 -
0,03

0,042 -
0,031

0,043 -
0,032

0,051 -
0,038

0,039 -
0,029

0,043 -
0,032

0,048 -
0,036

0,049 -
0,035

0,052 -
0,038

0,031 -
0,24

0,055 -
0,04

0,039 -
0,029

0,041 -
0,03

XOANCTe 13
CTEK/I0BO/IOKHA;
a0 700 - Ha
METaN/INYECKOM
ceTke

OT munHyc 60 go
400

OT muHyc 180
no 400

OT mnHyc 180
no 400

OT mnHyc 180
no 600

OT mnHyc 180
no 600

OT120 po 220

OT muHyc 60 go
180

To ke

»

»

»

Hr-r1

r

Heroptoumne




MarTbl npownBHbIE ns3
CTEKNAHHOIO LWTanesnbHOro
BOJIOKHA Ha CUHTETUYECKOM

CBA3yIOLLEM

MarTbl 7] BaTa n3
CYNepTOHKOro CTEKASAHHOTO

BOJIOKHa 6e3 cBA3youwero

TennonsonAuNOHHbIE
n3genna n3 neHocTekna

ApmoneHob6eToH

Mecok NepANTOBbIM,

BCMYYEHHbIN, MENKUN

TennounsonaumoHHble
nsgenus u3
neHonoancT1pona

Tennon3onAuMOHHbIe
nsgenus u3
neHonosnypeTaHa

MeHononMmepmuHepan

TennousonaumoHHble
usgennsa u3 BCTNEHEHHOTo
KayuyyKa

50

70

130

200 - 300

110

150

225

30

50

100

40

50

70

200 - 250

60 - 80

0,04 +0,0002t,

0,033 + 0,00014t,

0,05 + 0,0002t,

0,055 +0,0002tm,

0,052 + 0,00012t,

0,055 +0,00012t,

0,058 + 0,00012t,

0,033 + 0,00018tn,

0,036 + 0,00018tn,

0,041 + 0,00018t,

0,030 + 0,00015t,

0,032 + 0,00015t,

0,037 + 0,00015t,

0,047 + 0,0002t,,

0,034 + 0,0002t,
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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 -
0,03

0,029 -
0,024

0,031 -
0,025

0,036 -
0,027

0,047

0,033

OT muHyc 60 go
300

OT mnHyc 180
8o 400

OT muHyc 150
0o 350

OT munHyc 60 go
300

OT mnHyc 180
no 875

OT mnHyc 180
no 70

OT mnHyc 180
0o 130

OT muHyc 60 go
150

OT muHyc 60 go
125

Heroptouune

To xe

»

»

»

r3-ra

r2-ra

r

r-r3




TennonsonaymoHHble 50 0,035 +0,00018t, | 0,033 |OT munHyc 70 go r3-ra
nsgenua n3 70
neHonoAnaTUNEeHa

NMpumeyaHua
1 CpegHAasa TemnepaTypa Tenaons3onaumoHHoro cnos, °C:

tm = (ts + 40)/2 - Ha OTKpPbITOM BO3AyXe B /ieTHEE BPeEMSA, B MOMELLEHMUM, B KaHanax, TOHHeNsX,
TeXHUYECKUX NoANO0/bAX, Ha YepAaKax U B NoABanax 34aHuii;

tm = ts/2 - Ha OTKPLITOM BO34yXe, BO34yXe B 3uMHee Bpems, rae t, - Temnepartypa cpeabl BHYTpU
nsonunpyemoro obopyaosaHua (Tpybonposoaa).

2 bonblwee 3HavyeHMe pacyeTHON TenJAoMNPOBOAHOCTM TENNOM3ONALUMOHHOIO MaTepuana B
KOHCTPYKLUMWU Onsa noBepxHocTel ¢ Temnepatypon 19 °C M HUKe OTHOCUTCA K TemnepaTtype
N30/1MpyemMoi NoBepXHOCTN oT MUHYC 60 ao 19 °C, meHbluUee - K TemnepaType MUHyc 61 °C n HuxKe.

IIpunoxenune B
(pexoMeHayemMoe)

MerToabl pacueTa Ten0Boi usonaumm o6opyaosaHus u Tpy6onposoaos

B.1 PacuyeTHble ¢opmynbl CTauMOHaApPHOM TenaonepegayM B TEeNJOU30/ALMUOHHDIX
KOHCTPYKLMAX

MoBepXHOCTHAA NJIOTHOCTb TEMIOBOrO NOTOKA Yepes MNJ0CKMEe NOBEPXHOCTU PacCyMTbIBaeTCA
no popmynam:

O,CI,HOCHOVI HaA NJ1I0CKaA CTeHKa

= b .
R+ R+ R + R, (B.1)
MHOFOCNI0MHaA NN0CKaA CTEHKa U3 1 CI0eB
LTk
qF = ] :
Rt Ba +2 R+ R
-1 (B.2)

JInHeltHaa nNAOTHOCTb TEMAOBOrO MOTOKa 4Yepe3  UMAMHAPUYECKME MNOBEPXHOCTU
paccynTbiBaeTcA no Gopmynam:

OAHOC/NIONHAA UMAMHAPUYECKAA CTEHKA

41~ 53 %_znz :
R+ R +RL+ R (B.3)

MHOFOC/0MHan UunanHapundeckana CteHka U3 n cioes
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bk :
Rt R+ TR +K]

gr=

(B.4)

rae gr - NOBEPXHOCTHAA NJIOTHOCTb TEM/IOBOTO MOTOKA Yepes MNOCKYH0 TeNON30NALNOHHYHO
KOHCTPYKUMio, BT/m?;

ts - TEMNepaTypa cpeapbl BHYTPU n3oanpyemoro obbvekTa, °C;
t. - TemnepaTtypa oKpy:Katowen cpeabl, °C;

Rew - CONPOTMBNEHME TENNOOTAaYe Ha BHYTPEHHEN MOBEPXHOCTU CTEHKWM WM30/MPYEMOro
obbekTa, m2-°C/BT;

R. - TO »Ke, Ha Hapy»KHOM NOBEPXHOCTM Tenaomsonauumn, m? - °C/BT;
Rer - TEpMUYECKOE CONPOTUBAEHME CTEHKM U301Mpyemoro obbekTa, M2 - °C/BT;
Rus - TO Xe, N10CKoro cnof usonaumm, m? - °C/BT;

»

i-1 - NMOJIHOE TEPMUYECKOE COMPOTUBJIEHNE N-CIONHOM NJIOCKOM U301ALUMK;
Ri - TepMmmnyeckoe conpoTusaeHue i-ro cnos, m? - °C/BT;

gL - NMHEeHas NJIOTHOCTb TEMN/I0BOro MOTOKa Yepes UUANHAPUYECKYIO TEMNOU30NALMUOHHYIO
KOHCTPYKUMI0, BT/Mm;

I
£z nuneitnoe TEPMMYECKOe  COMPOTUB/IEHME  TemnjooTAade  BHYTPEHHEW  CTeHKMU
nsonmnpyemoro obbvekra, m-°C/BT;

I
£ 1o e, Hapy»KHoM usonauum, m - °C/BT;

L
R NIMHEeNHOoe TepMUuYyecKoe COMPOTMBAEHME UMANHAPUYECKON CTEHKM W30/IMPYyEeMOro
obbekTa, m - °C/BT;

L
R . TO Xe, UMNMHAPUYECKOro cioa nsonaumm, m - °C/BT;

]

P

i-1 - NOJIHOE J/IMHEMHOE TepmumyecKkoe conportumsaeHme n-caonHou uUUanHApU4eCKoun
n301AaLunun,

L
Lo NIMHeNHoe TepMUYecKoe CoNnpoTUBeHue i-ro cnos, m - °C/BT.

B ypaBHeHuax (B.1) - (B.4) conpoTMBAEHUA TEMNNOOTAAYE U TEPMUYECKUE COMPOTUBIAEHUSA
CTEHOK onpeAaenstoTca no Gopmynam:
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B = By=— Bg =5 Bp =% K=—,
Oy Oy O i oy (B.5)
]. I ]. I ]. ffm
Re=—0— Ri=—p— Ri= X,
Ri: ! .]n':fiﬂ; R}F:L.md_?;
2mh, Ao omhy dl (8.7)

r4e Ogu, Ou - KOIPOUUMEHTbI TENNOOTAAYM BHYTPEHHEN NOBEPXHOCTU CTEHKM M30/IMPYEMOTO

06beKTa N Hapy»KHOM NOBEPXHOCTM U3onaumm, Bt/(m? - °C);

Acr, Aws, Ai - KO3GOMUMEHTbI TENIONPOBOAHOCTM COOTBETCTBEHHO MaTepuana CTEHKM
n30/1Mpyemoro obbekTa OAHOCNOMHOM M30AAUNK, U30ALUKN i-TO CNOA N-CNIOMNHOM M30AALNMK,
Bt/(m - °C);

Ocr, Ous, Oi - TONWMHA COOTBETCTBEHHO CTEHKM M30/Mpyemoro o6bekTa, OAHOC/IOMHOM
N30NALMM i-TO CN0A N-CIOMHOMN U30AALMUK, M;

T T
s , de - BHYTPEHHMUI U HAPYKHbIN ANAMETPbI CTEHKM U30IMPYEMOTO 06bEKTa, M;
dr -
¥ - HAPY)KHbIM AMaMeTpP U30NALNKN, M;
d's, d'sn - HAPYXKHbBIA N BHYTPEHHWUIA ANAMETPbI i-r0 CNOA N-CNOMHOM U30AALNK, M.

PacnpeaeneHve TemnepaTyp B MHOTOC/I0MHOW M30/1ALMK PACcCUNTbIBAETCA No popmMyam:

TEMNepaTypbl Ha BHYTPEHHEW M HAPYXKHOW NOBEPXHOCTAX CTEHKM M30AMpyemMoro obbekTa

NAOCKON popMbl:
to =t — dpRy by =tm— dsRy. (B.8)

H
Temnepatypa ‘1 Ha Hapy»KHOI1 MOBEPXHOCTW NEPBOro C/I0A U30ALMM, Ha FPaHMULLE NEPBOTO
BTOPOro cnoes

=1 i (B.9)
W ganee, HauYMHan Co BTOPOro CNoA, Ha rpaHuuax (i - 1)-ro v i-ro cnoes
H H .
5 =y~ a5k (B.10)
TemnepaTypa Ha Hapy»KHOM NOBEPXHOCTM i-C/I0S N-CIONHOM CTEHKM:
H
L =L tasf (B.11)

PacnpegeneHve Temnepatyp B  UWIMHAPWYECKMX  MHOTFOCNOMHbLIX  M30NSALMOHHbIX
KOHCTPYKLMAX paccynTbiBaeTca no ¢popmyiam:
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1=t —q RE e =tm— Ry (B.12)

8 =8 — R (B.13)
g =ty — 4R (B.14)
g =t —q. Ry (B.15)

3HaYeHMss NOBEPXHOCTHOM W JINHEMHOW MAOTHOCTU TEeNnaOoBbIX MOTOKOB, BXOASLWMX B
dopmynbl (B.8) - (B.15), onpeaenatortca no (B.1) - (B.4), a TepMmuyecKkme conpoTusieHms - no (B.5)
- (B.2).

Mpn pacyeTe MHOTFOC/NOMHbIX KOHCTPYKUM no dopmynam (B.2), (B.4) HeobxoaMMo 3HaTb

KO3hOULMEHTbI TENNONPOBOAHOCTU MU3ONAUMOHHBLIX C/loeB. [MOCKONbKY OHM 3aBUCAT OT
TemnepaTypbl [AO0/KHbl ObiTb  W3BECTHbl CPeAHWEe TemnepaTypbl KaxK4oro cfioAa, Ans
onpeaeneHns KOTopbix HEOBX0AMMO 3HaTb TeMnepaTypbl Ha rpaHMuax cnoes. [na ux pacyeTa
MCMNONb3yeTcA MeToA MOC/NeA0BaTe/bHbIX MPUBANMKEHUI, NpeaycMaTpUBalOLWMIA NpoBeaeHMe
HECKO/IbKMX PacyeTHbIX onepauui.

Ha nepBom 3Tane A4na BCEX CNOEB CPeAHAA TemnepaTypa M30AsSUMU NPUHUMAETCA PAaBHOM
nosiycymme TemnepaTyp BHYTPEHHEW U HapyKHOW cpedbl, NpuM 3TOW TemnepaType
onpeaenaeTca Ten/JONPOBOAHOCTb BCEX TENAOU30MALMOHHbLIX cnoes. 3atem, no (2), (4)
onpeaensAlT 3HayYeHus qr MaM g u no (B.8) - (B.11) gnsa nnocko u no (B.12) - (B.15)
UMIMHOPUYECKOM CTEHOK pPacCyMTbiBalOT TeMnepaTypbl Ha rpaHMUax C/lOeB U cpepHue
TemnepaTypbl Kaxka0ro cnos.

Ha BTOpOom 3Tane no HaMAEeHHbIM HAa NepPBOM 3Tane CpeaHUM TemnepaTypam CNoeB BHOBb
onpeaenaAtT TeNJIONPOBOAHOCTb BCEX C/10€B, 3aTEM HAaXOAAT NJIOTHOCTU NOTOKOB Ten/a U CHOBA
PaccYnTbIBAlOT MOCNOMHbIE TEMNepaTypbl, U TaK Aanee Ao TpebyemMoW TOYHOCTU pacyeTa.
Hanpumep, A0 Tex nop, MoKa MOC/nOMHbie Temnepatypbl Ha k-m u (k - 1)-m ware 6yayT
oT/InyaTbcA He Hbonee yem Ha 5 %. B npakTMyecKux pacyetax A 3TOM uenm Heobxoammo
nposegeHune He bonee 3 - 4 pacyeTHbIX onepaLumi.

B.2 Pacuyet TennoBoi nsonaumum o6opyaosaHua u Tpy6onposoaos

B NMPAaKTUYECKNX pacyeTax TEenn0BoOW n3onAaunnm  NpUHMMaEeTCAa pAaa ,CI,OI'IyLLI,eHMl‘;I,
NO3BOJIAKOLWMNX UCMOJ1Ib30BaTb yNpPOLWEHHbIE PAaCYETHbIE d)opmynbl.

ConpoTuBaeHue TennooTaavye OT BHYTPEHHEN cpefbl K BHYTPEHHEM MOBEPXHOCTU CTEHKU
N30 IMPyeMOro o6 bEKTA ANA KUAKUX U ra3006pasHbIx cpes ABseTcA NnpeHebperKMmo masbim B
CPAaBHEHUM C TEPMUYECKMM COMPOTUB/IEHMEM TEMNIOM30NALUNOHHOIO CNOA U B MPaAKTUYECKUX
pacyeTax MOXKET He YYUTbIBATbCA.

TennonpoBoAHOCTb  CTEHOK  m3oaupyemoro  obopyaoBaHua M TpybonpoBoaoB,
M3roTOB/IEHHbIX W3 MeTasna, B AECATKM pas NpeBbllaeT TensonpoBOAHOCTb WM30AALMUMK,
NO3TOMY TEPMMUYECKMM COMPOTUBNEHMEM CTEHKWU TaK¥Ke MOXHO npeHebpeub 6€3 3aMeTHOro

CHUXEHNA TOYHOCTU pacyeTa.
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C yYeToM YyKasaHHbIX AOMNYLEHUI B NPAKTUYECKMX pacyeTax ANa onpenesieHus TensoBoro

NOTOKa 4Yepe3 M30/MPOBAHHbIE CTEHKM TpybonpoBoAoB M 060pyAoBaHMA MCNOJb3YOTCA

cnepyowme popmynbl:

ANA NIOCKMX NOBEPXHOCTEN U LMAUHAPUYECKUX AMameTpom bonee 2 m

_ G L
drp=— —

T RA+ER,

i=l
ans TpybonpoBoaoB ANAMETPOM MeHee 2 M

g - K
;= -

> RE+R:

iml

rae K - KoapPUUMEHT [ONONHUTENbHBLIX NOTEPb, YYUTHIBAIOLLMIA

TeEnAoNpoBogHble BKAKYEHUA B TENNOU3ONAUNOHHLIX KOHCTPYKUUAX,

Ha/ZIMYMEM B HUX KpenesKHbIX geTanei n onop (Tabnavua B.1).

(B.16)

(B.17)

TennonoTepn 4epes

O6yCI'IOBJ'IeHHbIX

Tabnunuya B.1-3HaueHua KoapPpuuMeHTa AONONAHUTENbHBIX NOTEPb ANA Tpy6onpoBoaos

Tun nsonnpyemoro obbekTa

KoaddunumneHT K

TpybonpoBoabl Ha OTKPbITOM BO34YXE, B HEMPOXOAHbIX KaHanax, TOHHEAAX W

NoMeLLEHUSX:

a) cTaNbHble HA NOABUMKHbIX ONOpPaXx, YCNOBHbIM NMPOXOA40M, MM:
no 150
150 u 6onee

6) cTanbHble Ha NOABECHbIX ONopax

B) HEMETaN/IMYECKME Ha NOABUMKHbIX MU MOABECHbIX ONopax

Tpy6onpoeoapbl 6eckaHanbHOWM NPOKNAAKU

1,2
1,15
1,05

1,7

1,15

Tepmunyeckoe conpoTuBaeHUe CNoeB TEennoBou n3onAaumunm n conpotueineHue BHELLHEN

Tennootaade B (B.16), (B.17) onpegensetca no d¢opmynam (B.5),

(B.6), B KOTOPbIX

TEeNA0MNPOBOAHOCTb U30SLUM NPUHUMAETCA MO NMPUNOKEHUIO B, @ KOIPDULMEHT TENI00TAAUM

Ha NOBEPXHOCTM M30AAUNK - No Tabanue B.2.

Tab6naunuya B.2-3HayeHua KoadpdpuumeHTta Tennootgaum o, Br/(m? - °C)

M30nMpoBaHHbIN 06bEKT B 3aKpbITOM NOMeLL,EHMM

WWW.CULMAN.RU

Ha oTKpbITOM
BO34yxe npu
CKopoCTH BeTpa’,
m/c




MOKpPbITUA C HU3KMUM MOKpbITUA C BBICOKUM
KoappumuneHToM KoapodumumeHToM 5 10 15
nsnyveHunal n3nyveHma’

[opun3oHTaNbHbIE 7 10 20 26 35
TpybonpoBoapl
BepTuKanbHble 8 12 26 35 52
TpybonpoBoapl,
obopynoBaHue, naockas
CTEeHKa

1K HUM OTHOCATCA NOKPbITUA N3 OLMHKOBAHHOM CTaNu, IMCTOB aflOMUHUEBBIX CMJ/IABOB U aNtOMUHMA
C OKCUAHOW NAEHKON.

2 K HMM OTHOCATCA LUTYKaTypKKW, acbecToLeMEHTHbIE MOKPbITUA, CTEKJOMAACTUKKU, PasanyHbIe
OKpPacKu (Kpome Kpacku ¢ aNtoMMHUEBOM Nyapoii).

3 NMpn oTCyTCTBUM CBELEHUI O CKOPOCTU BETPa MPUHMMAIOT 3HAYEHMA, COOTBETCTBYIOLME CKOPOCTH
10 m/c.

Mpwn pacyeTe TENNOBOM U301ALMN OBBEKTOB, PACNONOXKEHHbIX MO 3€MNEN, YYUTbIBAETCA UX
Ten0BOe B3aMMOAENCTBME C MAaCCMBOM OKPYXKAlOLLEro rpyHTa.

MNOTHOCTb TENNOBOrO NOTOKAa 4Yepe3 TenJIOU30NALMOHHbIE KOHCTPYKLUWMW, rpaHu4yalime ¢
rPyHTOM, onpegensetca no ¢opmynam (B.1) - (B.4), B KOTOPbIX TEPMUYECKME COMPOTUBNEHUA

L
BHeLWHeM TennooTaaye Ry u RH 3aMEHAITCA TEPMUYHECKMM CONPOTUBNIEHNEM TPYHTA.

B obuem cnyyae Tepmumyeckoe COMPOTUBAEHUE TPYHTa 3aBUCUT OT KOHUrypauum u
PacnoNoXKeHUs U30/IMPYeEMOro Ob6beKTa B MaccMBe TPyHTa, €ro TemnepaTtypbl W
TENNONPOBOAHOCTK, UYTO BAMAET Ha pacnpefeneHue Temnepatyp M TenjaoBbiX MOTOKOB B
TENN0M301ALMOHHOM CNoe.

B MHXeHepHbIX pacyeTax NPUHUMaeTca AonyuieHMe o6 o4HOMEPHOCTU TemnepaTypHoro
nosA B TENI0M30MALMOHHOM CN0E, YTO NO3BONSAET C AOCTAaTOYHOM ONA MPAKTUKM TOYHOCTbIO
ncnonb3oBaTb ¢dopmynbl (B.5) - (B.7) Ans pacyeTa TePMUYECKOro COMPOTUBAEHUA MIOCKUX U
LUUNMHAPUYECKUX TENNON3ONALMOHHBIX KOHCTPYKLMIA NOA3EMHbIX 0ObHEKTOB.

B.2.1 Pacuem moawuHsI mennoeoli usosAayuu rno HOpMUpOBaHHOﬁ naomHocmu mersoeo2o
nomoka

PacueTt TONLWMHbI TENNOBOM n3onaumn no HOpMMpOBaHHOVI NAOTHOCTM TEN/ZTOBOIrO NOTOKA -

H
dr. 4z ANA 04HOCNONHbIX KOHCTPYKLWI BbINOAHAETCA MO ceayowmm popmyiam.

[N NNOCKUX U LMANHAPUYECKUX NMOBEPXHOCTEN C AMameTpom 2 m u Hbonee ncnonb3yertcs
dopmyna
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b =?~m{—m’i%)—&}

dr

L
Tabnunuya B.3 - OpueHTUPOBOUYHbDIE 3HAYEHUA L , M- °C/BT

(B.18)

BHyTpW nomelueHui
[na nosepxHocTew ¢ [na nosepxHocTewn ¢ Ha OTKpbITOM BO3ayxe
YCN0BHbI Ma/ibiM KO3pPULMEHTOM | BbICOKMM KO3 PULMEeHTOM
Avametp Tpy6bl, n3nyvyeHusa n3nyvyeHuna
MM
npu TemnepaType TennoHocuTens, °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
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

NMpumeyaHua
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BHYTpM nomeweHnmn

[na nosepxHocTewn ¢ [na nosepxHocTewn ¢ Ha OTKpbITOM BO34yXe
YcnosHbli MasibiM KO3pPULMEHTOM | BbICOKMM KO3 PULMEHTOM
Anametp Tpybbl, U3nyYeHUs U3NyYeHUs
MM

npu TemnepaTtype TenaoHocutens, °C

100 300 500 100 300 500 100 300 500

Z
1 [Ona nNpoMeKyTOYHbIX 3HAYEHWI AMAMETPOB M TemMnepaTypbl BeAWYMHA R onpegensertca
WMHTepnoaauue.

2 Ona temnepatypbl TenaoHocutena Huxe 100 °C npuHUMatoTca gaHHble, cooTeTcTByowme 100 °C.

[nA ofHOCNOMHBIX UMANHOPUYECKUX MOBEPXHOCTEM ANMAMETPOM MeHee 2 M MUCNOJ/b3yeTca
dopmyna

K —_
n B =2 (%Hful'_&z .
91 (B.19)
KoapduumneHT A0onoNHUTENbHbIX TennoBbix noTepb K uepe3 onopbl Tpybonposoaos B

pacyeTe TO/WMHbI TENA0BOM W30/MALUMM MO HOPMATUBHOM MJIOTHOCTU TEM/NOBOrO MOTOKA
NPUHMMAETCA paBHbIM 1.

MNpu pacuete no d¢opmyne (B.19) npeaBapuUTENbHO ONpeaenalT BenauuuHy InB, rae

. d. + 28
== &
u MpnbANNKEHHbIE 3HaYeHUA npuHUMatoTca no Tabaumue B.3.

3aTem HaxoAAT BeNIMUYUHY B 1 onpeaenatoT Tpebyemyto TONWMHY U3onauum no popmyne

s _de(B-D)
= 2 (B.20)

[na  ABYXCNOMHbIX TENJAOU30NALUMOHHBIX KOHCTPYKUMI pacyeT TO/WMHbI CAOeB Mo
HOPMMPOBAHHOM  MIOTHOCTM  TEM/IOBOrO  MOTOKa  MPOM3BOAUTCA B caedytolen
nocnenoBaTeIbHOCTMH.

B cnyyae, Korga MaKkcMManbHas TemnepaTypa MPUMEHEeHMA OAHOro M3 BblBpaHHbIX
TENNOU30NALUMOHHbIX MATEPUANIOB HUXKE TemnepaTypbl CTEHKU M30NMPYEMOro OObeKkTa B
OBYXC/IOMHbIX TEM/IOU30/IALMOHHbIX KOHCTPYKLMAX B KAYECTBE NEepBOro €105 Ha U30/IMPYyeMYo
NOBEPXHOCTb YCTaHaBAMBaeTcA MaTepuan c 6onee BbICOKOW [0NYCTMMOM TemnepaTypo
NPUMEHEHMUS.

TonwmHa nepBoro cnosa ornpenenseTca n3 ycnoBus, 4yTObbI TEMNEPATYpPa Mmexay obovmum
cnoammn ti1, t He npesblana MaKCMMaNbHOM Temnepartypbl nNpummeHeHnA OCHOBHOTO
M30/TALMOHHOIoO MmaTtepuana.
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[na NNOCKOWN CTEHKM U LUNMHAPUYECKMX OOBEKTOB C AMaMeTpom 2 M 1 bonee AnAa pacyeTa
TO/LWMHbI MePBOro c/oa npumeHaeTca popmyna

(& —fa)
& .= 1
=1 ?'1431 Q'I;- (821)

[na BTOporo cnos npumeHsetca ¢opmyna (B.18), B KOTOpPylD BMECTO 3HauyeHua tg
noacTaBnseTca ti.

Mpu pacyeTe UUMANHAPUYECKUMX OOBEKTOB C AMAMETPOM MeHee 2 M - aHaJorMyHO
O4HOC/IOMHOMN KOHCTPYKLMM MO YPAaBHEHUIO

—i
In B, = 2| 2_0) |
% (8.22)
T
5 O 20y
B KOTOpOM c'fH onpenenAarT BENINYUHY |nBl, 3aTeémM HaxXo4AT Bin TONWNHY
nepBOro caoAa, m:
a=(B,~ 1)
-G

TonwmHa BTOpPOro cnos onpegenserca ¢ nomouwbto ¢dopmynbl (B.19), B KOTOPOM BMECTO
3HayeHuA ts NOACTAaBNAETCA 3HAYeHUe t1,2, a BMmecTo B - By

d +2
Bj — 1Iﬂlj 5}132_

hicH]

Onpeaenus InB; HaxoaAT By, a 3aTeM TO/ILWMHY M301ALUN BTOPOrO CNOSA, M:

o (B0

hic ]
2 (B.23)
Pacuet TpEGyEMOﬁ TOJILNHDbI Tensosou n3onAaunn no HOpM8TMBHOl71 NAOTHOCTKM TennaoBoro
MOTOKa MOXeT ObITb BbIMNOJIHEH MeToa0M nocnenoBaTesibHbIX I'IpVI6nVI)+(eHVIl7I.
MNocnegoBaTeNbHOCTb pacyeTa A1 OAHOCNOMHOM LMAMHAPUYECKON KOHCTPYKLNM cneayroLas.

3a4aBaAcb Haya/ibHbIM 3HAaYEHMEM TOJILMHbI U30AAUUK do, M, onpeaensemon Tpebyemon
TOYHOCTbIO pacyeTa, Hanpumep, 0,001 m, ¢ NomoLLbIO NocnegoBaTeNbHbIX Wwaros 1, 2, 3,4, ..., i

ANA TONWMHbI n3onaumum: 01 = dol; 82 = d02; O3 = 003, ..., Oi = doi NPON3BOAAT BblYUCAEHUE
1. 'R i
NMHEWHOM NNOTHOCTU TennoBbIx NoTokos Y2: 9i- | ; 91 no ypasHeHuWto
4 = MLy — £ 3)
* 1 N
o (o +28g)  2hg dy (B.24)
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i
Ha Ka)XgoM ware BblYMCAEHMI | NPOM3BOAMTCA cpaBHeHMe 9I ¢ 3aJaHHbIM 3HaYeHMem

H
HOPMATMUBHOTIO YAE/TbHOIO NOTOKa 9z, an BbINO/IHEHNU YCNOBUA

g;—qz =0 (B.25)

BbIYMCNEHUA 3aKAHUMBAKOTCA, @ HaWAeHHas BennuMHa O = 8o ABNAETCA WCKOMOM,
obecneumnBatoLert 3a4aHHYI0 BEIMYMHY TEMNI0BbIX NOTEPb.

PacuyeTHble napameTpbl MNpWM ONpeaeseHnM TONWMHbI M30AAUMKM MO  HOPMUPYEMOW
NJOTHOCTU TEMNJIOBOIO NOTOKA cneayeT NnpuHMmaTb no 6.1.1 - 6.1.6 HacToAwWwero ceoga npaBui.

B.2.2 Pacyuem moAWUHbLI U30AAYUU N0 3000HHOMY CHUXCeHUlo (nosblweHuro)
memnepamypel sewjecmea, mpaHcnopmupyemo20 mpybonposodamu

Tpe6 R =Ra+ R oy
pebyemoe nosHoe TEPMUYECKOE COMPOTUBNAEHWUE U30NALUK Tpybonposoaa
AAvHon 1, m, ana obecneyeHuns 3aaHHOTO CHUMKEHUSA TemnepaTypbl TPAHCMNOPTUPYEMOro No
HEeMy BellecTBa OT HadyanbHOW t's A0 KOHeuHoW t"s mpu pacxode Beuwectsa G, Kr/u,
Tennoemkoctblo C, K/ (Kr-°C) onpenenaertca us BblparkeHui:

of__ 36K
5740 gomilh
npu Lk bl (B.26)
, 3,55:;[@—;{]
‘tx _‘i"l-l: 52, RQI — 2 ]

roe t. - pacyeTHas TemnepaTtypa oKpyKatowen cpegpbl, °C.

I
Onsa onpenenenuna Tpebyemoit TONWMHbBI U30NALUUN Oys, M, MO HaWAEHHbIM 3HaYEHUAM &y

L
£ wenon b3yeTcsa popmyna

In B, = 2mhg (R, — R, (8.28)

MpuHUMan NpubankeHHble 3Ha4YeHMA Ry no Tabauue B.3 v onpeaenss no ¢opmyne (B.28)
InB, HaxoaAT BennuuMHy B 1 3aTem no ¢opmyne (B.20) TONLMHY U30NALNN

dy (B =1)
ra1a =

PacueTHble nmapameTpbl Npu onpeaeneHun TONLWMHbI TENAOBOM WM30AAUMM MO 33a[aHHOWM
Be/IMYMHE  CHUXKeHUuA (noBblWweHUA)  TemnepaTypbl  TPAHCMOPTMPYEMOrO  BELLEeCcTBa
NMPUHUMAIOTCA MO 6.4 HacToALLero csoaa npasuil.

B.2.3 Pacuem moauwuHbl menaoeoii u3onayuu no 3adaHHoli memnepamype HapyHHol
nosepxHocmu
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OnpeaeneHve TONLWMHbBI M301ALMM NO 33aHHON TemnepaType ee Hapy»KHOW MOBEPXHOCTU
tn NpoM3BOAUTCA B TOM C/y4Yae, KOrda M30NAUMA HYXKHA KaK CpPeacTBO, NpeaoxpaHsiollee
06CNYKNBAIOLWMIA NEPCOHAN OT OXKOrOoB.

PacuyeT TONWMHbI TENAOBOW N301ALMM BbIMONHAETCA NO GOPMYIaM:

ANnAa NNOCKUX TenTON301ALNOHHbIX KOHCprKU,VIVI

T ol =g (B.29)
ANA UMANHAPUYECKNX
Bl "% o pih T
dy =ty (B.30)

I
rae, OpUEeHTUPOBOYHOE 3HaYEHME & npuHUMmaeTca no Tabaunue B.3.

T
5o d; (B-1)
- = ————————.
2
PaccmoTpeHHbIN meTog, ABadeTcAa NnpubanxKeHHbIM. bonee TouHblie pesynbTaTbl MOTYT ObiTb
NoJly4eHbl METOA0M NOC/eA0BaTE/IbHbIX MPUBINKEHUN.

Pacuyet BbinonHseTca no popmyne

n % T20 e o

(a—a} __ dr |
=k )y o (B.31)

3a4aBanacb Haya/bHbIM 3HAYEHWEM TOALLMHBI M30NAUMM o, M, onpeaensieMbiM Tpebyemol

TOYHOCTbIO pacyeTa, Hanpumep, 0,001 m, nocnegosatenbHbiMM waramm 1, 2, 3, ..., i gnAa

TONWMH nsonauum: 0ol = dol; 82 = 802; 03 = do3, ..., 0i = Ooi MPOU3BOANTCA BbIYNCAEHME BEJINYNH:

e )
hohkh ATy AT R TR i Mo ypaBHeHuto (B.31).

-

. [ —t ]
Ha Kakpgom ware BblMMCNEHUU | NPOU3BOAUTCA CPaBHEHUe by ! C 3a4aHHbIM

=)

3Ha4YeHnem ? [lpw BbINONHEHMW YCNOBUA
SR
—hyy Wk, (B.32)
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BbIYMCIEHMA 3aKAHYMBAIOTCA, @ HANAEHHAsA BeNMYMHA O = Ooi ABNAETCA C TOYHOCTbIO A0 1 MM
3afaHHOM, obecneunBatoLLel Tpebyemyto TemnepaTypy NOBEPXHOCTU U30NALUN.

PacyeTHble napameTpbl NpW pacyeTe TO/WMHbI TENJI0BOW W30AALMM NO  3a[aHHOM
TemnepaType NOBEPXHOCTU NPUHUMAIOTCA NO 6.7.

B.2.4 Pacuem moawuHbi uzonayuu, npedomepawjarowjeli KOHOeHcayuro enazu u3 eo3dyxa
Ha ee nosepxHocmu

[aHHbIA pacyeT nNpoM3BOAUTCA A8 W30/IMPOBAHHbLIX OOBLEKTOB, PACMOJIONKEHHbIX B
NOMELLEHUAX U COAEPIKALLMX BELLECTBA C TEMMNEPATYPOM HUMKE TemnepaTypbl OKPYKatolLero
BO3A4yXa.

B aToM cnyyae mM3onauma O0NXKHaA obecneumBaTtb Tpebyemblii pacyeTHbIM nepenag mexay
TeMnepaTypamu HapyKHOro BO3AyXa M MOBEPXHOCTbIO M30NAUMMK (ty - tn), NMPU KOTOpPOM
WCKNtOYaeTca KOHAEeHcaLuus Bnaru 13 Bosayxa (tabaunua B.4).

Tabnuua B.4 - PacueTHblii nepenagp, ty - tn, °C

OTHOCHTENbHAaA BNAAXKHOCTb BO3AyXa @, %
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 BbinonHseTca no popmynam:

AanAa NJI0CKOM NnoBEPXHOCTH

et T ot (B.33)

ANA UMAMHAPUYECKON NOBEPXHOCTU

In =& pf I L
Rg=T_2R% InB=2mh Ry =2
b in b~ I (B.34)

Tpebyeman ToNWMHA M301AUMM ONpeaenseTca No MeToANKe, U3/103KeHHOoM B B.2.3.

B pacuetax TemnepaTypy HapyXKHOW cpeabl tu caeayeT NPUHUMMaTb PaBHOW TemnepaType
BO34yXa B NOMELLEHUW.
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TemnepaTypy BHYTPEHHeNM cpeabl ts U OTHOCUTENbHYIO BNAXKHOCTb BO34yXa B MOMELLEHUU P
NPUHUMAIOT B COOTBETCTBMM C TEXHUYECKMM 33aHNEM Ha MPOEKTUPOBAHME.

KoaddpuumeHT Tennootaaum K HapyKHOM MOBEPXHOCTU M30AALMM O NPUHUMAETCA ANA
NOBEPXHOCTEN C HU3KUM KO3DOULMEHTOM m3nyyeHusa - 5 BT/(m? - °C), ana nosepxHocTemn c
BbICOKUM KO3GPULIMEHTOM MU3aydeHus - 7 BT/(m? - °C) (cm. npumevaHue Kk Tabauue B.2).

B.3 Pacuet Tenn0Bo M3oaAuMKM TPYO6ONPOBOAOB TENJIOBbIX CETEN
B.3.1 Had3emHas npoKaaoka

Tennosble noTepn 4epe3 W30/JIMPOBAHHYID MNOBEPXHOCTb MOAANOWMX W ODOpPaTHbLIX
TpybonpoBOAOB TENMOBbIX CETeM NPU HAL3EMHOW MPOKNAAKe, NPU M3BECTHOM TOLMHE
n3oAuMKn dus, M, cnegyet onpegensato no ¢opmyne (B.17), a TepMUYECKME COMPOTUBIEHMUS,
Bxoaswue B 3Ty dopmyny, - no (B.6). B KauecTBe TemnepaTyp BHYTPEHHEM U HAPYKHOM cpea, ts
M ty NPUHMMAIOT pacyeTHble TemnepaTypbl TEM/IOHOCUTENS W OKpy)Kalollero BO3ayxa, a
KO3pDUUMEHT TENI0OTAAUM Oy - NO Tabnmue B.2.

Mpu onpeaeneHunM TOAWMHbI  M30AAUMKM  TPybBONpPOBOAOB TEMNAOBbIX ceTel Mo
HOPMMUPOBAHHLIM 3HAYeHMAM MJIOTHOCTU TENNOBbIX MOTOKOB OT MOAAlWMX M 0b6paTHbIX
TENNONPOBOAOB MCMNONb3YETCA METOAMKa PacyeToB, U3/N0XKeHHaa B pasgene B.2.1. Mpu atom
pacyeTHble TemnepaTypbl TeniaoHocuTena B nogawowem U obpaTHom Tpybonposoae
npPMHUMaOT no Tabauue B.5.

PacueTHyl0 TemnepaTypy HapyKXHOW cpefbl MPUHUMAKOT: MPU KPYrIOroguyHon pabote
TENNIOBOM CETU - CPeAHerofoByH0 TeMnepaTypy HapyKHOro Bo3ayxa, Npu paboTe TONbKO B
OTOMUTENbHbIA Nepuoa, - CpegHlol TemnepaTtypy OTOMUTENbHOro nepuoga. PacyeTHbIn
KO3)OUUMEHT TENNOOTAAUM Oy - NO Tabaumue B.2.

Tabnuua B.5- CpegHerogoBbie TemnepaTypbl TEN/IOHOCUTENA B BOAAHDBIX TENJIOBbIX CETAX,
o
C

PacyeTHble TemnepaTypHble pexnmbl, °C
Tpybonposog,
95-70 150-70 180-70
Moaatowmit 65 90 110
Ob6paTHbIN 50 50 50

B.3.2 [Nod3emMHas NpoKaAaoKa 8 HenpoxXooOHbIX KaHaaAax

Tennosble MoTepu 4Yepes M30AMPOBAHHYIO MOBEPXHOCTb ABYXTPYOHbIX TEN/OBbIX CETEMN,
NPOKNaAblBaeMbIX B HEMPOXOAHOM KaHa/se WWPUHOW b 1 BbicOTOW h, M, Ha rnybuHe H, m, oT
NOBEPXHOCTU 3eMIM A0 OCU KaHana onpeaenaTca no popmyne

L z:':fm{_fn:'i{':_
drz =41 T &M_i_% (6.35)
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TemnepaTypa Bo34yXa B KaHane tyan ONpeaensercs no popmyne

L L by
I I + I I + it
Bt Bt Ra R tRy
o =7 1 T
I I + I I + it
Bty Byt Ry Ry +58y
1 d+25 1 d,+25
R;;lzz ld l;f‘j:zz:z In jd 2
roe TI:?"PB 1 n?"m 2
i 1 Cal 1 _
Ra= Do (d, +25,)) %o = mog (dy + 25, )
1
B = 5
T
btk

A

(B.36)

(B.37)

(B.38)

(B.39)

L
340ecb 41 ) 92 - AMHEelHble NNOTHOCTM TENJ0BOrO MOTOKa OT nogaktouiero u O6paTHOI'O

Tpybonposoaos, Bt/m;

d1, da2 - HapyXKHble AnameTpbl Nogatouero u obpaTHoro TpybonpoBoAos, M;

ts1, ts2 - TEMMEPATYpPLI NOAAOLLErO M 0bpaTHOro Tpybonposoaos, °C;

K - koaddpunumeHT AonoNHUTENbHbIX NOTepb (Tabaumua B.1);

L L
RPBI, Fa TEPMMUYECKME COMPOTUB/IEHUA U30ASLUMM  MNOAANLWEro W obpaTHoro

Tpybonposoaos, m - °C/BT;

I I
Rﬂl, Rlﬂ- TEPMUYECKME CONPOTUBIEHMA TENNOOTAQYE OT MNOBEPXHOCTU WU30NALUUNN

noaatolero n obpaTtHoro Tpybonposoaos, m - °C/BT;

Rkan - TEpMMYECKOEe CONPOTMBAEHME TenaooThavye OT BO34yXa K NMOBEPXHOCTU KaHasa, M -

°C/BT;

h, b - BbICOTa U LUMPUHA KaHaNa, COOTBETCTBEHHO, M;

Ok - KO3OPULIMEHT TENN00TAAYM B KaHane, NpuHMMaeTca pasHbim 11 Bt/(m? - °C);

Aus - TENNONPOBOAHOCTb U30NALUMKN B KOHCTPYKLMU, BT/(Mm - °C);

Ous1, Ous2 - TONLMHBI U30/1ALMM NOAAIOLLEro U obpaTHOro TpybonpoBoaos, M;

By TepMUYecKoe conpoTmsaeHne rpyHTa, Bt/(m - °C), onpeaenaetca no ¢opmyne
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In 3,53(
P

]0125

B, = :
(5,7" +0.5 E]?Lrp

o | e

l:3u

(B.40)

Arp - TENNIONPOBOAHOCTL rpyHTa, BT/(M - °C), Tabnmua B.6.
H - rnybuHa 3an103KeHus, paccTossHUE OT OCU TPYDbl 40 MOBEPXHOCTU 3eM/IU, M.

Pacyer Tpebyemol TOAWMHbI TenjoBOW M30AALMM MO HOPMMPOBAHHOM MIOTHOCTM
TENJI0BOrO MOTOKAa B 3aBUCMMOCTU OT TEXHUYECKMX TpeboBaHMI MOXKET BbINONHATLCA B ABYX
BapMaHTax:

4 -
a) N0 HOPMaTMBHLIM AMHEWHbLIM MAOTHOCTAM TennoBoro 91 notoka M 92, 3agaHHbIM
oTAeNbHO ANA nogatollero u obpatHoro Tpybonposoaa, B 3TOM Cay4Yae onpenenaercs To/WmMHa

n30/1AUMMN ANA Kaxkaoro TpybonpoBoaa;

6) No cymMmapHOA HOPMaTUBHOM JIMHEMHOWN NJOTHOCTU TEMJ/IOBOrO MOTOKA OT NOAAMOLLErO U

I
obpaTHoro Tpy6omposoga - Y12, B 3TOM Cayyae onpemensetca TOAWMHA M30AALMM,
oAuHaKoBas Ans oboux Tpybonposoaos.

PacyeT TOAWMHbBI U3onAuUM Mo HOPMATUBHbIM JNINHEMHbIM NAOTHOCTAM TEN/OBOrO NOTOKa,

I -
33/JaHHbIM OTAE/bHO A/ nojatulero - 91 1 obpaTHoro - 92 TpybonpoBoAOB BbINONHAETCA B
cneaytollen nocnenoBaTeIbHOCTHU.

Ha nepBom aTane paccunTbiBatOT TEMMEPATYPY B KaHane no popmyne
I I
b = b + K (g +@'2:”:Pmc+Rrp)- (B.41)
3atem gna Kaxgoro Tpybonposoaa BblMMCAAOTCA 3HAYeHMs InB1 1 InB; no dopmynam:

In B = 21, —@1;“ A
i (B.42)

In By = 2| 2o - R |
2 (B.43)

I I
rae npubAnKeHHble 3Ha4YeHus i n fa NPUHUMAaKOTCS no Tabanue B.3.

[anee, nocne BbluMcneHUaA B1 1 By, no dopmyne (B.20) paccymTbiBalOT Tpebyemble TONLMHDI
n3oNAUMK ANA nogawllero n obpatHoro Tpybonposonos, obecneunBarolme HOPMATUBHbIE
NIHeWHble noTepu Tenna:

5 :dl':Bl_l:'_ 5 :ffz(f“'ﬂ_l;‘.

=1 o + HEd o
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Tabnunua B.6-TennonpoBogHOCTb FPYHTA

Becosoe
CpepHas Koaddnument
Bug rpyHTa 3 B/larocodepKaHue .
NAOTHOCTb, Kr/M TennonposogHocTtu, Bt/(m - °C)
rpyHTa, %
Mecok 1480 4 0,86
5 1,11
1600 15 1,92
23,8 1,92
CyrnmHok 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
FNMHUCTBIN 8 0,72
1300 18 1,08
40 1,66
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Becosoe
CpegHsas KoadduuneHt
Bua rpyHTa 3 BNnarocoAepkaHue .
NAOTHOCTb, KI/M TennonposogHoctu, Bt/(m - °C)
rpyHTa, %
8 1,0
1500 18 1,46
40 2,0
8 1,13
1600
27 1,93

PacyeT TONWMHbI M30NALMM MNogatolero M obpaTHoro TpybonpoBOAOB MO CYMMAapPHOM

I
HOPMATUBHOM JIMHEMHOM MAOTHOCTM TEMI0BOTO MOTOKA - 712, BT/M, BbINOAHAETCA METOAOM
nocnenoBaTebHbIX NPUBANNKEHUI (MeTogdom noabopa).

Ha nepBom 3Tane 3aAaloTcsi Haya/lbHbIM 3HAaYEHUEM TOWMHbI U30NAUUN Ous1 = Ous2 = Oo,
OAMHAKOBOW Ansa nogatowero u obpaTHoro Tpybonposoaos, u no ¢popmynam (B.36) - (B.39)
paccYMTbIBAlOT Temnepatypy B KaHane. 3atem no ¢opmyne (B.35) BbIYUCAAIOT CYMMAPHYIO

I
J'IMHEVIHVIO NAOTHOCTb TEN/IOBOIO NOTOKa 9.2 .

MonyyeHHoOe pacyeTHoe 3HayeHWe CPaBHMBAKT C HOPMATUBHOW JIMHENHOM MJIOTHOCTbIO
Tenn0BOro NoToKa no tabavuam 8, 9.

Ha BTOpPOM 3Tane yBeENNYUBAOT UIN YMEHbLLWAT TONWUNHY n3onaunm 8 3aBUCMMOCTU OT
pe3ynbrata CpaBHEHUA U NOBTOPAKOT PACHET B TOM Xe nocnenoBaTteNIbHOCTM A0 NoayyvyeHuA

I
HOBOrO PACYETHOro 3Ha4YeHMUA - %2,

PacuyeT noBTOpAKOT 40 Tex NOp, NOKA pacyeTHoe 3HadyeHue MNAOTHOCTM TensioBOro NOTOKa -

I I
9.2 Gypet oTAMYATLCA OT HOPMATMBHOMO 3HaueHus - 712 Ha 3afaHHYI0 CTeneHb TOYHOCTM
pacuyeTa, Hanpumep, He 6onee, yuem Ha 1 %. NocneaHee 3HaYeHMNe O NPUHUMAETCA B KayecTse
pacyeTHOM TONLLUMHbI TEMNJI0BOM M301ALNKN ANA NoAatoLLero n obpaTtHoro TpybonpoBoaos.

Mpun pacuyete TeN/JOBOM M30NALMUN ABYXTPYOHbIX TEM/OBLIX CETEN B HEMPOXOAHbIX KaHanax
pacyeTHyl0 TemnepaTypy TenjaoHocuTena B nogawwux U obpaTHbiXx TpybonpoBoaax
NPUHUMAIOT no Tabauue B.5.

PacyeTHylo TemnepaTypy HapyXHOW cpeabl MNPUHMMAIOT pPaBHOM CpeaHeroAoBOM
TemnepaType rpyHTa Ha rnybuHe 3anoxeHus Tpybonposoaa.

KoadpdpunumeHT AONONHUTENBHBIX TEMNOBbLIX NOTEPb K Npu pacyeTe TOAWMHbI M30AALMU MO
HOPMMPOBAHHOWM NIOTHOCTM TENJIOBOIO NOTOKA NPUHUMAETCA PaBHbIM 1.
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MpW paccToAHUM OT MOBEPXHOCTU TPyHTa A0 NepekpbiTMA KaHana 0,7 M U MmeHee 3a
pacyeTHyl0 TemMnepaTypy HAPYKHOM cpeabl AOMKHA MNPUHUMATLCA Ta Ke TemnepaTypa
Hapy»XHOro BO34yXa, YTO M NPWU HaZ3EMHOM NPOKNAAKE.

B.3.3 lMod3emHan 6ecKaHanbHasA NPOKAAOKa

Tennosble notepu TpybonpoBoAoB ABYXTPYOHbIX TennoBbiXx ceTeld 6HeckaHanbHOM
NPOKNAAKN, PACMNONOMKEHHbIX B TPYHTE Ha OAMHAKOBOM PacCTOAHMM OT MOBEPXHOCTU A0 OCU
Tpy6 H, M, onpeaenaoTcsa no Gopmynam:

r_ 8 Ra t Rya) ~ (g —8)R,

s (Rey+ %1)(&::2 +R:p:::' - R , (B.44)
8Bt Ry - -8R
d2 = I 2 I F v o2 :

(R +R‘rp2:”:Rmzl +Rrp1:' &y (B.45)

ﬁi’f.tz =g +43, (B.46)

roe By . TepMMYecKoe CONpPOTMBAEHME FPYHTaA Npu BeckaHanbHOW npoknaake, m - °C/BT,
onpeaensetca no popmyne

2
R - P 2 (2};} |
2mhy, | 2

(B.47)

roe d - HapyXHbIl AMameTp M301MPOBaHHOro TPy6oNpoBoaa, M; NoAatoLero - di, 06paTHOro
-d;

Arp - TENNONPOBOAHOCTL rPyHTa, BT/(Mm - °C);
H - rnybuHa 3an0xeHus (pacctosiHMe OT ocv Tpyb A0 NOBEPXHOCTU 3eMAK), M.

Ro - TEPMUNYECKOE cCoNnpoTuBaeHUe, O6yCIIOB}'IeHHOG TENNTOBbIM B3aMMOAEVICTBMEM ABYyX

Tpy6, M - °C/BT, onpeaensaerca U3 BbipaxeHua

2

i [14+] 2

1,2
Ry = ,
2Ty (B.48)

roe Ki,2 - pacCcToAHUA MexXAy 0CAMM TPY6 MO rOPU3OHTANM, M.

OcTanbHble 3HaA4YeHMA BeNnYnH B (B.44), (B.45) Te e, uTo 1 B dopmysie (B.37) ANA KaHaA/IbHOM
NPOKNAAKM.

TaK)Ke Kak npu Npoknaake ABYXTPYOHbIX TEMNOBbIX CETEM B MPOXOAHbLIX KaHanax pacyer
Tpebyemoi ToNWMNHbI TENJOBON M30/1ALUN NO HOPMMUPOBAHHOM NNOTHOCTM TEMNJIOBOrO NOTOKA B
3aBUCUMMOCTM OT TEXHMYECKMX TPeHOBAHNI MOXKET BbIMONHATLCA B ABYX BapUaHTax:
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I I
a) NO HOPMAaTMBHLIM 3HAYEHWUAM JIMHEMHOW MNNOTHOCTM TEnAOBOrO MOTOKa 91 u 92,
3a/@aHHbIM OTAENbHO ANA NogatoLero u obpaTHoro Tpyb6onpoBoaos;

6) No cymmapHOI HOPMATUBHOW NIMHEMHOM NNIOTHOCTU TEM/IOBOrO NOTOKA OT MNOAAMOLLENO U
?E
obpatHoro TpybonpoBoaos - #L.2,

PacyeT ToAWMHBI n30nauMn TPYO6OoNpoOBOAOB TEMNNOBbLIX ceTe BeckaHa/ibHOW MPOKIaAKM Mo
HOPMaTMBHbIM 3HAYEHUAM IMHENHOW NJIOTHOCTM TEMNJIOBOrO NOTOKA, 33ZaHHbIM OTAENbHO ANA

I I
nogatowero 91 1 obpatHoro 2 TpybonpoBoaa BbINOMHAT N0 GOpMyNam:

In ':311"'2'51131 _ En?ﬁularp %1_%_'13'_:%1?0 _R:P

d — @ yl (B.49)
I51’11 +25m:4 _ En?'mﬂarp gy Iy _f?szu 1]
ln = — I - Rrpﬂ -
i Prp ~ Pz i3 (B.50)
B - d+28 B = d, +28 .
OnpegennB ¢ nomouwpto (B.49), (B.50) 3HayeHus d) " d

BbIYNCNAOT TONWUNHDBI U30NTALUN TaKXKe, KaK U ANnAa KaHanbHOM NnpoKnaaKu B pasgene B.3.2.

PacyeT TO/WMHbLI M30/1AUMM MoJalolero M obpaTHoro TpybonpoBoAOB ABYXTPYOHbIX
TENN0BbIX ceTeN HecKkaHaIbHOM NPOKNAAKN MO CYMMAPHOW HOPMATUBHOMN TIMHENHOM NNIOTHOCTU

I
Tennosoro notoka .2, Br/m, BbINONHAETCA METOAOM MOCAEAOBATENbHbIX MNPUBAVKEHUN
(meTomom noabopa).

Ha nepBom 3Tane 3aAaloTcsi Haya/lbHbIM 3HAYEeHUEM TOALMHbI U30ONAUNKN Ous1 = Ous2 = Oo,
OAMHAKoBOW AnsA nopgatowero u obpaTHoro TpybonpoBoaos, U no dopmynam (B.44) - (B.46)

I
PaCCYUTLIBAKOT CYMMAPHYHO ﬂMHeVIHle NNOTHOCTb TEMJZIOBOIo NOTOKA 912 .
NMonydyeHHOe pacyeTHOe 3HAyeHWe CPaBHMBAKT C HOpMaTVIBHOl‘;i JIMHEMHON NNOTHOCTbIO

J—
TennoBoro notoka 7Lz (mo Tabnuuam 11, 12).

Ha BTOpOM 3Tane yBeMYMBAOT UM YMEHbLIAOT TOALWMHY M30NALMKM B 3aBUCUMOCTU OT
pe3ynbTata CpaBHEHMA U NOBTOPAKOT pPaACHET B TON Xe nocnenoBaTteNbHOCTU OO0 NOJy4eHUA

I
HOBOTO PACYEeTHOro 3Ha4YeHUsA 91z,

I
PacueT noBTOPAIOT A0 TeX NOpP, NOKa pacyeTHOe 3HaYeHue NJIOTHOCTU TenJ0BOro NOTOKaA 9.2

I
ByLeT OTMYATLCA OT HOPMATMBHOTO 3HauyeHus 712 Ha 3afaHHYIO CTeneHb TOYHOCTU pacyeTa,
Hanpumep, He bonee, yem Ha 1 %. MNocneagHee 3HaYEHMNE O NPUHMMAETCA B Ka4ecTBe pacyeTHOM
TO/NLLMHbBI TEN/IOBOM M30NALUMK ANA NoAatollero n obpatHoro Tpybonposoaos.
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PacyeTHble napameTpbl TENIOHOCUTENA W HAPYXKHOM cpeabl ANA pacyeTa M301AUMK
TpybonpoBoAoB ABYXTPYOHbIX TennoBbix ceTelt 6GeckaHaNbHOW MNPOKNAAKM NPUHUMAIOTCA
TAaKMMU e, KaK N B HENPOXOAHbIX KaHanax.

Hpuiaoxenne I
(pexoMeHayeMoOe)

Tabnuua TI.1 - T[MpeaenpHbie TOAWMHbI TENJIOU3ONALMOHHbIX KOHCTPYKUMUA ans
obopyaoBaHua u Tpybonposoaos

Cnocob npoknagkm Tpybonposoaa
HapyKHbiii HaA3eMHbIN B TOHHeNe B HEMPOXOAHOM KaHane
ANAMETP, MM MNpenenbHas TOALWMHA TENIOU30NALUMOHHOIO €105, MM, NpU TemnepaType, °C
19 1 HuKe 20 1 bonee 19 1 HuKe 201 6onee | po 150 BKA. | 151 n 6onee
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
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Cnocob npoknaaku Tpybonposoaa

o H MHbI B TOHHEenN B HEMPOXOAHOM KaHan
Hapy)KHbIM aase b OHHene enpoxoaHo daHane

ANaMETP, MM °
anAEI]bHaﬂ TONIWMNHA TENZTON3ONTAUNOHHOTO CN0A, MM, NPU TeEMNeEpPaType, C

19 Hmke | 20 b6onee | 19u HMKe | 20 m bonee | po 150 BKA. | 151 u Bonee
720 320 280 320 240 140 220
820 320 300 320 240 140 220
920 320 300 320 260 140 220
1020 v 6onee 320 320 320 260 140 220
MpumevyaHusa

1 [Ona TpybonpoBOAOB, pPacno/OMEHHbIX B KaHanax, TO/WMHA W30AALUMKW  YKasaHa [ans
MONOMKUTE/IbHBIX TEMMEpPaTyp TpaHcnopTupyembix Bellects. [aa Tpy6onpoBoAOB C OTpULUATENbHbIMU
TemnepaTypamu TPaHCNOPTMPYEMbIX BELLECTB NpeaenbHble TOALWMHbI cneayeT NPUHUMATh TaKUMU Ke,
KaK Npu NpoKnaaKe B TOHHENAX.

2 B cnyyae, ecnm pacyeTHas To/WMHA M30aaUMM Bosblue npeaenbHON, cneayeT NpuHUMaTL 6onee
3pPEKTUBHbINA TEMION30NALUMOHHBIM MaTepuan U OrpaHMUYUTBLCA NpeaesibHON TOWMHOM TensoBomn
N30/1ALMKN, €CIU 3TO AOMNYCTUMO MO YCA0BUAM TEXHONOIMMYECKOro npotiecca.

Ipuiaoxenne /I
(cpaBOYHOE)

Onpep,eneHMe TONILWUHDbI N obbema Tennon3oNnAUNOHHDbIX u3,qenm‘i U3 yNAOoTHAKOWNXCA

matepuanos

[.1 TonwmHy TeNN10M301ALMOHHOIO U34eNA U3 YNNOTHAIOLLMXCA MaTepManos A0 YCTaHOBKM
Ha M30/IMPYyEMYIO MNOBEPXHOCTb CaeayeT onpeaensTb C y4eToM KoapduumeHTa ynaotHeHma K
no dopmynam:

ANA UMAMHAPUYECKON NOBEPXHOCTU

=5k, 2FS
d + 28 (0.1)
ANA NJIOCKOM NMOBEPXHOCTH
61 = '5K¢, (,D|2)

roe 01, O - TONWMHA TEM/JIOU30NALMOHHOIO M3AEeNNA A0 YCTaHOBKM HA M30/MPYEMYIO
NoBePXHOCTb (6e3 yNnoTHEeHUA), M;

o- pacyeTHaA ToNWNHA TENNTIOU30NAUNOHHOTO C/10A C YNJIOTHEHUNEM B KOHCTPYKUUNU, M,

d - HapyXHbIV AMaMeTp M3onnpyemoro obopynosaHus, Tpybonposoaa, m;
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Kc - KoaddUUMEHT YNNOTHEHNA TENNOU30NALUMOHHBIX U34eNNIN, MPUHUMAEMbIN MO Tabauye
O.1.

MpumeyaHunsa

d+ 6

1 B cnyvae, ecnin B dopmyne (4.1) npousseneHue d+10 meHblie eAMHULDbI, OHO [OKHO

NMPUHUMATbCA PaBHbIM eanHULE.

2 MpK MHOrOCNOMHOW M30AAUUN TONLMHY M3Aenna A0 ero YnaoTHeHWA ciedyeT onpeaensitb
0TAEeNbHO ANA Kaxaoro cioA. Npu onpeaeneHnn TONLUHbI NOCAeAYIOLLEro TeNA0U30NALMOHHOIO CNoS
33 HapYHbIN AnameTp (d) NpUHUMAIOT AMaMeTp U30AALUK NPeablayLero cios.

3 06bem TeNN0OU30ALMOHHBIX N3NNI U3 YIIOTHAIOWMXCA MATEpPManoB A1a TeN0U301ALMOHHOIO
cnoA Ao ynnoTHeHMA cnedyeT onpeaensts no popmyne

V= ViK, (a.3)
rge V- o0b6bem TENNOU3O0NAULMOHHOIO matepmnana nan nsagenna oo ynaoTHeHuaA, M3;

V; - 06bem Ten10M30AALMOHHOIrO MaTepuana Uin U3genmns B KOHCTPYKLMM € Y4eTOM YNAOTHEHUA, M.

Tabnanuya 4.1

KoadppumumneHt KoadpopumumneHnt
TennonsonaLMOHHbIE MaTepurasbl U TennonsonALMOHHbIE MaTepUabl U
YNIOTHEHMUA, YNJIOTHEHUSA,
nsgenus nsgenus
KC KC

MarTbl MWHepanoBaTHble 1,2 MarTbl MWHepanosaTHble| 1,35-1,2
MPOLWMBHbIE  CHKMMAEMOCTbIO  He PYNOHMPOBAHHbIE  CHMMAEMOCTbIO
6onee 55 % He 6bonee 55 %
MaTbl M XOACTbl M3 CYyNepTOHKOro MaTbl PY/NIOHUPOBAHHbIE n3
6a3anbTOBOr0 BOJIOKHA NPU YKAaaKe CTEKNAHHOIO LWTanesbHOro BOJIOKHA
Ha TpybonpoBogbl U 0bopyaoBaHUe CKMMAEMOCTbIO:
YC/IOBHbIM NPOXOLOM, MM:

He 6onee 55 % 1,4-1,6
[y < 800 npu cpegHen naoTHocTH 23 3,0 55-70% 1,6-2,6
Kr/m3
To e, npu cpegHen naotHocT 50 - 1,5 bonee 70 % 2,6-3,6
60 kr/m3
Oy > 800 npu cpeaHei NAOTHOCTM 2,0 ManTol MMHepanoBaTHble Ha
23 kr/m3 CMHTETUYECKOM CBA3YIOLLEM MAPKMU
To ke, npu cpeaHen naoTHocTn 50 - 1,5 35,50 1,5
60 kr/m3

75 1,2

100 1,1
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KoaddunumeHt Koaddunument
Tennon3onAuMOHHbIe MaTepuanbl U Tennon3onAuMOHHbIe MaTepuranbl U

YNNOTHEHUS, YNNOTHEHMUS,

usgenma nsaenuna
Kc KC
125 1,05
U3penua BEPTMKANBbHO-COUCTbIE MANTbI U3 CTEKNAHHOTO WTaNeNbHOro
(namenna-matbl), MaTbl NPOLUMBHbIE BOJIOKHA MapKu:
rodpupoBaHHOM  CTPYKTYpbl 13
CTEKNAHHOTO BOJIOKHA M KaMeHHOW n-30 11
BaTbl CXKMMAEMOCTbHO: M-15, N-17 u M-20 12
He 6onee 30 % 1,0-1,1 Mecok nNepanToBbIA  BCMYYEHHbIN 1,5
MenKmMin mapku 75, 100, 150

(Oneuatka).

KntoueBble cnosa: n3onauma Tennosas, obopyaoBaHue, Tpybonposoa, NpOeKTUpOBaHMe.
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