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Mpepgucnosune

Llenn, 0OCHOBHblEe MPUHUMNLI U OCHOBHOW NOPALOK NpoBeAeHMA paboT Mo MeXrocyfapCTBEHHOW CTaH-
naptmsaumn yctaHosneHol B FOCT 1.0—2015 «MexrocygapcTtBeHHaa cucrema ctaHgaptmsaunm. OCHOBHble
nonoxenuna» n FOCT 1.2—2015 «MexrocyfapcTBeHHaa cuctema ctaHgaprtusaumnm. CtaHgapTel mexrocygap-
CTBEHHblE. NpaBuia U pekoMeHgaLuy No MexrocyfapcTBeHHOW cTaHdapTusauuun. Mpasmna paspaboTku, Npu-
HATUA. OGHOBNEHNA N OTMEHbI»

CBejeHusi o ctaHgapTe

1 PASPABOTAH TexHuyeckum KoMuTeTOM Mo cTaHgaptudauum TK 244 «Ob6opypoBaHue aHepreTu-
yeckoe craumoHapHoe». OTKPbITbIM akUMOHEPHbIM 06l ecTBOM «TaraHporckMit KOT/I0CTPOUTESbHBIA 3aBOf
«KpacHblii koTenbwuk» (OAO TK3 «KpacHbIii KOTENbLLNK»)

2 BHECEH ®epepanbHblM areHTCTBOM MO TEXHUYECKOMY PerympoBaHuio 1 MeTposiornm

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTu3auuun, MeTposorun n ceptudumkauumn (npo-
TOKON OT 27 ceHTA6ps 2016 r. No 91-)

3a NPUHATUE NporosocoBanin:

KpaTkoe HaumeHoBaHue cTpaHbl no MK Kopg cTpaHbl no MK Cokpall,eHHOe HauMeHOBaHWe HaluuoHanbHOTO opraHa
(MCO 3166) 004 - 97 (UCO 3166)004--97 no ctaHgaprtusayunu
ApmeHus AM MuH3aKoHOMUKN Pecny6nvkmn ApmeHunst
Benapycb BY locctaHgapt Pecny6nvkv Benapycb
Kuprusumsa KG KbipreisctaHgapT
Poccus RU PoccTtanaspt
TamkukicTaH TJ TamxukcTaHgapT
Y36ekncTtaH uz Y3craHgapT

4 Mpukasom PegepasibHOroO areHTCTBa N0 TEXHWYECKOMY peryivpoBaHuio U meTponorum ot 14 mapTa
2017 r. No 127-cT MmexrocyfapcTBeHHblii cTaHaapT TOCT 33964—2016 BBeAeH B AeiCTBME B KayecTBe Ha-
LMoHanbHoro ctaHgapta Poccuiickoit depepaummn ¢ 1uons 2018 r.

5 BBEJEH BMEPBbIE

WNHbopmauus 06 nsMeHeHnaX K HacToAleMy CTaHAapTy ny6avkyeTCA B eXerofgHoM uHdopmaum-
OHHOM yKasaTene «HaunoHanbHble cTaHgapTbi» (MO COCTOAHMIO HA 15SHBapsa TeKyLero roga), a TekcT
M3MEeHeHW 1 NoNnpaBoK — B €XeMecsAYHOM UHOPMAaLMOHHOM yKkasaTene «HauuoHanbHble cCTaHAapThbi».
B cnyyaB nepecmoTpa (3aMeHbl) UM OTMEHbl HAaCTOALLEero cTaHAapTa CooTBeTCTBYyLee yBejoMme-
Hve 6yaeT onyb6/MKoBaHO B eXeMeCsAYHOM MHpopMaLnoHHOM ykasaTene «HauvoHanbHble cTaHfapTbi».
CooTBeTCTByLWan nHhopmaums, yBefjoMaeHne N TeKCTbl pasMeLlalnTcsa Takke B MHOPMaLMOHHO
cucTeme 0o6LEero nNofb3oBaHus — Ha ouunanbHoM caiiTe Pefopasbi<oro areHTcTBa No TeXHUYeCKoMmy
perynuposaHuio n meTponorum B ceTu MHTepHeT (ivkvkv.posf.ov)

© CraHgapTuHopm. 2017

B Poccuiickoii ®egepauun HacToswWwmii cTaHAapPT HE MOXET 6biTb MOSIHOCTLIO WM YACTUYHO BOCNPOU3-
BEAEH. TMPAXNPOBaH U pacnpocTpaHeH B kauecTBe ouLManbHOro u3ganus 6es paspewerus degepanbHo-
o areHTCTBa No TEXHWYECKOMY PEryiMpoBaHuio n MeTposiornmn



FOCT 33964—2016

CopepxaHune

1 O6nacTb NpUMeHeHuUs...
2 HopmaTuBHbIE CCbINKMN...
3 O603HauveHus
4 TepMuHbI 1 onpefeneHuns...
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M E X T OCUY A APCTOBETUHHUbB 1 C T AHOAPT

KOT/Nbl CTALVMOHAPHBIE BOAOTPYBHbIE

MoBepouHbIli pacyeT. PacyeT Ha cTaTMYeCcKyl0 MPOYHOCTb. PacueT Ha LUKANYECKYI0 NPOYHOCTh.
PacyeT Ha conpoTuB/AIeHNE XPYNKOMY pa3pylleHuto

Stationary water-tube boilers.
Verification calculation. Static strength calculation.
Cyclical strength calculation. Brittle-structure resistance calculation

[Jata BBegeHus — 2018—07—01

1 06nacTtb NpMMeHeHUS

HacTtoawwii ctaHgapT ycTaHasnuBaeT TpeboBaHUS K pacyeTy Ha MPOYHOCTb CTaLMOHAPHbIX KOT/I0B U
TpybonpoBoAOB napa W ropsyeil BoAbl pacnpocTpaHAaTCA Ha NapoBble KOT/bl U NaponpoBoAbl C paboynm
faBneHnem 6onee 0,07 MIMa 1 Ha BogorpeiiHbie KOT/bl M TPY6ONPOBOAbLI ropsiueil Bogbl TeMnepaTypoii CBbille
115 °C.

- KOT/Ibl C TONKOM, KOT/bl-yTUIN3ATOPbI, 3HEPrOTEXHONOTNYECKME KOT/bI U AP.;

- BCTPOEHHble U aBTOHOMHblEe NaponeperpeBaTeny 1 akKOHOMai3epbl:

- Tpy6onpoBsoabl Napa v ropsyeii Bofbl B npegenax KoTaa, Bk/toYas onyckHble Tpy6bl, COeUHNTENbHbIE
TPyO6bl 1 CTOAKN;

- Tpy6onpoBobl Napa v ropsyeii Bogbl 106010 HazHa4YeHUs;

- cocyAbl, MOAKMIOYEHHbIE K TPaKTy KoTna (napooxnaantenu, cenapartopsl 1 ap.).

2 HopmMmaTuBHble CCbINKN

B HacTosiwem cTaHfjapTe UCMnosib30BaHbl HOPMAaTUBHbLIE CCbIIKM Ha cnefylolime cTaHgapThbl:

FOCT 23172—78 KoT/bl cTaumMoHapHblie. TEPMUHBLI 1 onpeaeneHns

FOCT 33962—2016 KoT/nbl cTauMoHapHble BOAOTPY6OHbIE. O6LWMe NonoxeHus. Matepumansl U 4onycTu-
Mble HanpsXeHUs gns getaneil KOTN0B, paboTallWwmx Noa AaBneHnem

FOCT 33965—2016 KoTnbl cTaumoHapHbele BOAOTPY6OHbIE. PacyeT no BbI6OPY OCHOBHbIX pa3mepoB 3/e-
MeHTOB. KoaghunumeHTbl NPOYHOCTM U YKpenseHne oTBepCcTuil

MpumMmedyaHue — MNpy NOMb30BAHUM HACTOALLMM CTaHAAPTOM LIE/IECO06Pa3HO NPOBEPUTL AEVICTBUE CChIIOUHbIX
CTaHAAPTOB B MHChOPMALIMOHHON CUCTeMe 06LLETO NOMb30BaHNS — Ha oduLManbHOM caitTe defepasibHOro areHTCTsa no
TEXHUYECKOMY PETY/IMPOBAHWIO 1 METPOJIOTMN B CETU VIHTEPHET UM MO €XErofHOMY MH(OPMALIMOHHOMY yKasaTento «Ha-
LIMOHa/IbHbIE CTaHAAPTbI», KOTOPbI OMy6/IMKOBAH N0 COCTOSIHUIO HA 1 iHBaps TEKYLLEro rafa, W Mo BbiNyckam exemecsiy-
HOro MH(POPMALIMOHHOTO yKasaTessi «HauuoHasbHble CTaHAapThI» 3a TeKyLLWiA rod. EC/in 3aMeHEH CCbINIOYHBIN CTaHAapT,
Ha KOTOpbIA AaHa HEJATUPOBAHHAS CCbIIKA, TO PEKOMEHAYETCS UCMO/Mb30BaTh AECTBYHOLLYI0 BEPCUI0 3TOMO CTaHAapTa
C YYETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 U3MEHEHMUIA. EC/IN 3aMEHEH CCbIIOYHbIV CTaHA4APT, HA KOTOpLI AaHa AaTu-
pOBaHHasi CCbI/IKa, T0 PEKOMEH/YeTCs CMO/b30BaTh BEPCHIO 3TOTO CTaHAAPTa C YKasaHHbIM BbIlLe rOf0M YTBEPXAEHUS
(NpuHsTUS). ECNn nocne yTBEPXAEHUS HACTOSILLEro CTaHAapTa B CCbIIOYHbIV CTaHAAPT, HA KOTOpLI AaHa AaTMpoBaHHas
CCbI/IKa, BHECEHO M3MEHEHWE, 3aTpar1BatoLLee MoOXEHNE, Ha KOTOPOE JjaHa CChIIKa, TO 3TO MOJIOXEHNE PEKOMEHAYETCS
NPUMEHATL 6€3 yyeTa JaHHOTO0 U3MEHEHNS. ECM CCbINOYHbIN CTaHAApT OTMEHEH 6e3 3aMeHbl, TO NOJIOKEHWE, B KOTOPOM
[ilaHa CCblNKa Ha Hero, PeKOMEHAYeTCs NPUMEHSIThL B YaCTW, HE 3aTparuBatoLLeit aTy CChinky.

3 O603HayeHuUA

B HacTosAWem cTaHgapTe NMPUMeEHEHbl YC/I0BHbIE o603HauveHus, npueefeHHbIe B Tabnuue 1.

M3paHue ouymansHoe
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Ta6nuya 1— YcnoBHble 0603HAYEHUSI
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OceBoe ycuuB oT Beca

OceBoe ycunme 0T CaMOKOMMEHCALMM TEMNI0BOTO PacLUMpeHus
M3rnbatoLmii MOMeHT

KpyTALmii MOMeHT

M3rnbatoLLyiin MOMEHT OT BECOBbIX Harpy3oK

M3rnbatowwnii MOMEHT OT caMoKoMMNeHcaunn

KpyTALLMiA MOMEHT OT BECOBbIX Harpy3oK

KpyTALLMiA MOMEHT OT camoKoMMeHcaLmm

MNnowasb NonepeyHoro ceveHns

OceBoii MOMEHT COMPOTVB/IEHNS MONEPEYHOrO CeYeHUs

KoathchnumeHT npoyYHOCTH NONepeyHoro CBapHOro CoeAnHeHNs npu nsrnbe
CpefiHee OKpY>XHOe HanpshkeHvie OT BHYTPEHHEro AaBneHns

CymMapHoe cpefiHee 0CEBOE HamnpshkeHve

CpefHee oceBoe HanpshkeHne OT BHYTPEHHETO JaB/eHNs

OceBoe HanpshXeHvie OT 0CEBOI CU/bI

HanpsxeHve nsrnba

CpefHee pagnasibHoe HanpseHue oT BHYTPEHHEro AaB/ieHnst

'NaBHble HOPMaUIbHbIE HAMPSHXKEHUA B PACUHETHOM CEYEHUN AeTain
3KBMBA/IEHTHOE HaMpshKeHNe OT BECOBbIX HArPy30K U BHYTPEHHErO AaBeHus

OKBMBa/IEHTHOE Hanpsi>eHne 0T BECOBbIX Harpy3ok, CaMOKoMneHcaunn N BHyTPEH-
HEero gasneHunsa

HanpsixeHne KpydeHus
MprBeaeHHOe HanpsXXeHWe OT BHYTPEHHETO AaB/eHus!
HomuHabHoe AomnyckaemMoe HanpskeHve

MakcrmanibHOe MeCTHOe pacyeTHOe HarnpshxeHue, onpefeneHHoe ¢ y4eTom rnonsy-
4yectun

YCNOBHbI Npeaen f/ITeNbHOM NPOYHOCTM NPK PACTSHKEHUM
PacueTHast aMnnnTya HanpskeHuit

[Jonyckaemasi aMnnMTya HanpshkeHuid, onpeAenieHHasi No pacyeTHbIM KPMBbLIM Ma-
JIOLMKIOBOI ycTanocTn

[Jonyckaemas aMnmTyaa HanpshxeHuii

['naBHble YCIOBHO-YMNpyrne HanpshkeHns B pacyeTHol Touke fgetamm (/=1.2. 3)
OKBMBa/IEHTHbIE HanpsxeHus (/,y=1,2.3)

Pa3max aKkBMBaIEHTHbIX HANPSHXKEHWI

Jonyckaemble HanpshxeHWsi, COOTBETCTBYIOLLME TeMNepaType, Npu KOTOpoi fOCTU-
ralTCs MaKCUMasibHbIE U MUHUMa/IbHBIE SKBUBAIEHTHbIE HANPSHKEHUS!

Mogynb ynpyroctu, COOTBETCTBYIOLLWIA MakCUMasibHOV TeMnepaType Lukia
Yncno UMKNOoB HarpyxeHus
UnCno UMK/0B Harpy>XeHus JaHHoro tuna

[JonyckaeMoe Y1C/0 LUMKIOB HArpyXKeHUsi N0 PacyHeTHLIM KPUBbLIM MasloLMKIOBOA
ycTanocTu

[Jlonyckaemoe 41C/o LMKI0B

EavHnua
M3MepeHns
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OKOH4aHve Tabnuupl 1

Cumeson

W Y**q)

Y4y -4 Mz

E*

cl

HanmeHoBaHue

MapamMeTp, XxapakTepusytoLuii JonyckaeMoe NoBpexXAeHe npy COBMECTHOM Aeii-
CTBUW YCTa/IOCTU U NON3Yy4ecTn

Mokasaresib CTeneHn B ypaBHEHUN A/IUTENbHOM NPOYHOCTH

Yucno pasimuHbIX HOMUHA/IbHBIX PEXVMOB

[JnuTenbHocTb paboTbl NPUAAHHBIX NapaMeTpax, BKIoYas BpeMs nycka v ocTaHoBa
PacueTHbIll pecypc akcnnyatauum

CpegfHwii paguyc nonepeyHoro ceveHus

Paguyc ocu kpuBONVHEiHONM TPy6bI

HavanbHas anAMnTUuHOCTb (0Ba/IbHOCTb) MONEPEYHOro ceveHns Tpy6bl (OTHOLLEHVE
pasHOCTV MakCUMasIbHOTO ¥ MUHVMMAaJTbHOTO HapyXHbIX AVaMeTpOB CEeYeHWst K WX
nosnycymme)

Mnowaae nonepeyHoro ceveHns Tpyobl

BespasmepHblii reoMeTpuyeckuii napameTp

Yron Mexay KpaiHiMu CeHeHUAMMN KPUBOSIMHENHO TPpy6bI
TemnepaTypa Harpesa yuacTka Tpy6onposoja

DUKTVBHbIE TEMMEpPAaTYpbl HarpeBa, NPUMHYMaeMble B pacyeTax A1 paboyero n xo-
JIO[HOTO COCTOSIHUSA

M3rvbaroLme v KpyTALWMIA MOMEHTbI B ceueHnn Tpy6onposoaa

OceBas cuna B ceuyeHun Tpy6onpoBoaa, BO3HUKAlOWAs NOA AECTBUEM BECOBOM
Harpysku 11 CaMOKOMMEHCALMN TEMMEPATYPHbIX PaCLUMPEHUit

Be3pa3mMepHbIil napameTp BHyTPEHHEro AaBeHust
Mogaynb ynpyroctv Matepuana npu paboyeil Temneparype
To e. B XO/I0{HOM COCTOSIHUM

Ko3thh1LMeHT NoAaTIMBOCTY KPUBOMMHEHOM TPYGbl, YUNTLIBAIOLLMUIA BAUSIHAE BHY-
TPEeHHEro AaB/eHns (OTHOLEHME NOAAT/IMBOCTY HA U3TN6 KPUBOMIMHERHOM 1 NpsIMO-
NIUHelHol TPY6 0AMHAKOBOTO CeYEHUs 1 OAMHAKOBOTO MaTepuana)

Ko3athh1LMeHT NoaaTIMBOCTY KPUBOMIMHENHOM TPYGbl, YUNTLIBAIOLLUIA BAUSIHAE BHY-
TPEHHETO AaBNEeHNs 1 COMPSHKEHUS C NPAMOMHEHBIMK Tpy6amm

KoathdhmumeHT nHTeHcudmkaumy n3rmbHbIX NONepeyHbIX HanpskeHuli B KPUBOMN-
HeiiHol Tpy6e

KoadhthuumeHT nHTeHcndrkaLmm n3rmbHbIX NPOAO/IbHBIX HAMPSHKEHUIA B KPUBON-
HelHol Tpy6e

MpoaonbHble HANPSHXKEHUA OT U3rMBatOLLEro MOMEHTA 1 OCEBOI CUMbI
[Jonyck Ha YyTOHEHWe CTeHKM Tpy6bl

4 TepMUHbI U onpeaeneHnsa

B HacToswem ctaHgapTe npuMeHeHbl TepMuHbl no FTOCT 23172.

5 MoBEepOYHbI/ pacyeT HA MPOYHOCTb

EanHunua
n3mepeHus

MM
MM
%

MM

rpaa.
°C

Hmm

MMa
MMa

MMa
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5.1 PacueT 6apa6aHoB, KONI/IeKTOPOB 1 TPy6 NMOBEpPXHOCTell HarpeBa Ha AOMNOMIHUTE IbHbIE
Harpyskm 1 MasioLMKNoBYH yCTanocTb

5.1.1 loNnONHUTENbHbIE HArpy3kun
5.1.1.1 lMoBepOUHbIA pacyeT Ha NPOYHOCTb OT AOMNOSIHUTENIbHBIX HArpy3ok NnpoBoAsAT Ans 6apabaHos,
KO/INEeKTOPOB U TPy6 NOBEPXHOCTU Harpesa nocsie Bbibopa OCHOBHbIX Ppa3Mepos.
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AOI‘IO]‘IHVITeJ'IbeIe Harpyskm — |/|3rv|6a|0u.|,me MOMEHTbI, OCEBblE YCUINA U KPpyTALWLMEe MOMEHTLI OT Beca n
camoKoMneHcauum — onpeaensaoT oTAENbHbIMY pacyeTamu.

5.1.1.2 MoBepoOUHbIl/i pacyeT Ha MPOYHOCTb 6apabaHOB M KOMIIEKTOPOB OT BECOBbIX HAarpy3ok NpoBoAAT
C y4eToOM cneayLWwmnx nonoxeHuin:

- npu onpegenexHun narnbarwero MmomeHTa Mbg 6apabaH 1 KONMeKTop paccMaTpuBaloTca kak 6anka,
CBO6OAHO nexatiasn Ha onopax. Mpy He3HAUYNTENbHbIX MECTHbIX Harpy3kax usrnbarnlnii MOMeHT BbluncaseT-
CA B NpefnonoXeHnn paBHOMEPHOro pacnpeaeneHns Harpyskm no gnvHe 6apabaHa u Konnekropa:

- NoBepKy HanpsxeHuii nsrnba B 6apabaHax u Konnekropax cnefyeT Npon3BOANTL B Cryvasx, Korga Ha-
PYXHbIA AnameTp 6apabaHa nau Konaektopa He npesbiwaeT 800 MM M paccTosiHMe MeXAy onopamu npeBbl-
waeTt 6 M UM Korga Ha 6apabaH UNM KONNEKTOp nepegalwTcs 3HaunTeNbHble AONOMHUTENbHbIE YCUNNA: BEC
npucoeAnHEeHHbIX K KONNEKTopy AeTanell, peakuun Tpy6onpoBOAOB 1 peakuun CTPyu Mpu OTKPbITUKM Npeao-
XPaHUTENbHbIX KNanaHOB.

5.1.2 PacueTHble HanpsxXeHuns

5.1.2.1 CpepgHee OKpyXHOe HanpshkeHne OT BHYTPEHHEro faB/ieHnsa onpefensatoT no dopmyne

0y PD
2P
KoathpumeHT NpoYHOCTH P NpU HANUYUWM OTBEPCTUI UM CBAPHbIX LWBOB AO/HKEH NPUHUMATLCS C HaK-
MEHbLMNM 3HaYeHneM A/ KaX[0ro pacyeTHoro ceyeHnsa cornacHo NOCT 33965.

5.1.2.2 CymMMapHOe cpefiHee 0CeBOe HanpshkeHue OT BHYTPEHHEro gaBneHns, 0CeBoi cuibl 1 nsrnbaro-
Lero MOMeHTa onpeaensoT no gopmyne

0, = ¢ azz+ 0.80,,

roe cpegHee oceBoe HanpsAXeHune OoT BHYTpPeHHero aaBneHnsa

o] pP2
°pz 4(0 fs)s(p’

cpenHee oceBoe HanpsxeHune o1 oceBoli cunbl

KoathhnumneHT NpoYHOCTN NpM HanMMyMM OTBEPCTUIA 1 MOMEPEYHOro CBAPHOTO COEJMHEHUS NMPUHUMAeTCS
paBHbIM MeHbLUeMy 3Ha4YeHN0 KoadhuLumneHTa NPOYHOCTM B NONEPEUYHOM HanpaBieHun nam koadduunerTta
NPOYHOCTW NOMNEPEYHOr0 CBAPHOr0 COEANHEHMS.

OceBoe HanpsixeHue oT usrnbawLlero MoMeHTa

[na 6apabaHoB MM KONNEKTOPOB CriefyeT BbiiBUTb Hanbosee ocnabrnieHHoe cevyeHne, 06yCNOB/IeHHOe
HanbonbwyM n3rnbarwmm MOMEHTOM My HauMeHbWUM MOMEHTOM conpoTuBaeHns W Uau HanMeHbLWUMn
Ko uymneHTamm NPpoYHOCTN <pu tpbw.

5.1.2.3 CpefHee pajnanbHoe HanpshkeHue oT BHYTPeHHero faB/ieHns onpegensiot no opmyne

5.1.2.4 HanpsxeHue Kpy4yeHusa onpeaensatoT no popmyne

5.1.2.5 HanpshxeHns onpegensoT N0 HOMWHA/IbHOW TONLWMHE CTEHKW, BbiGpaHHOW Npy pacyeTe Ha BHY-
TPpeHHee fJaBsieHune.

5.1.2.6 Mpwu onpepeneHnn HanpsHKeHUin 0T BECOBbIX Harpy3ok B (hopMysnbl noacTaBnaT ycunusa Oaun
MOMeHTbl Mbg, Mkg. a npn onpegeneHun HanpsHxeHuit OT feliCTBMA BECOBbIX HArPy30K U camoKOMMNeHcauumn B
hopmy bl NOACTABAATCA CyMMapHble ycunusa Ov + Qc u MoMeHTbl MbJ* Mbc, Mkq + Mkc.

5.1.2.7 Ana pacyeTHOro ceYyeHUa UUAnHApuYecknx 6apabaHoB, KONNEKTOPOB M TPYy6 BbIYMCASAT TpU
rNaBHbIX HOPMa/bHbIX HaAMPSHXXeHUa < 02. 03, KOTOpble NpPeAcTaBAlT coboli anrebpanyeckyo cymmy geii-
CTBYIOLUX B O4HOM HanpasieHUW HanpPsaXeHU OT NPUIOXKEHHbIX K pACYETHOMY CEYEHUI0 Harpysok.

4
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naBHble HaNPsXXEeHWUs BbIYUCASIOT MO cCrAeAyroWwuM hopmynam:
Npu HaIM4yMM KpyTALLEero MOMeHTa

O - 0,s|09 +cr ¢"(00-azf *412 ;

c2- 0.s|la9 *ar - -arf +4712 ;

MpV OTCYTCTBUM KPYTALLEr0 MOMEHTa
al* <V <2= 3= «,* eC/N > > «V

B1= °2 = «V A9= <V BCAU > <%, > <V

Ons o6ecneyeHns ycnosus o, > 02 > C13 UHAEKCHI NPYU 0603HAYEHUAX [NABHbIX HANPSHYKEHWU OKOHYa-
TE/IbHO YCTaHAB/MMBAIOT NOC/E ONPEAEIEHUS YAC/TEHHbIX 3HAYEHNIA HaNpsXXeHnii  u ax.

5.1.2.8 OKBMBANIEHTHbIE HAMPSKEHMUS 0€q U 0 €BC A/11 PACYETHOT0 CeYeHMs LUINHAPMYEcKoro 6apabaHa,
KonekTopa u Tpy6bl NPUHUMAOTCS PaBHbIMU:

a® =al-a3
raoe o, n<t3onpegeneHbl N0 BECOBbIM Harpyskam Qg, Mbq n Mkq,

°eoc = 01 °3-
roe a, mo3onpeaeneHsl N0 CyMMapHbIM Harpy3kaMm Qg+ Qc. Mi{?¢ Mbcu Mkq + MAC.
5.1.3 lonyckaemoe 3KBUBa/EHTHOE HanpsxeHune
5.1.3.1 3HauyeHne 3KBMBANIEHTHOrO HaNPSXeHNa B UMnnHapudeckux 6apabaHax, Konnekropax n Tpybax
OT AeiCTBMNA BHYTPEHHErO AaB/IeHUS N BECOBbIX HArpy30K AO/KHO YA0BNETBOPSATh YC/IOBUIO

0*7*1.110].
5.1.3.2 3HauyeHne 3KBMBA/IEHTHOIO HanpsaxeHua B pr6ax oT AeﬁCTBMﬂ BHYTPEHHEro gaBneHunsa, Beco-
BbIX Harpysok n camoKoMneHcauuun TensioBblX pacmmpeHMVl A0/KHO yAOBNEeTBOPATb YC/1I0BUKO

o*,c* 1.5[o].

Onsa Tpy6, pacyeTHble TemnepaTypbl KOTOPbIX 06ycnaBnnBalT NCNONb30BaHWE ANSA onpefeneHns [o-
nyckaeMbiX HanpsHXeHWii KpaTKOBPEMEHHbIX XapaKkTepucTK NpeAenoB NPOYHOCTM U TEKYYeCTU, fgonyckaeTcs
Heco6/1104eHne yKka3aHHOTo YC/I0BMSA, eC/v MOBEPOYHbI/ pacyeT Ha ycTanocTb Mo 5.2 nokasbiBaeT, 4TO 3a4aH-
HOE YMCNO LUKIOB paccynTbiBaemoi aetany MeHble 4onycTMMOro.

5.1.4 PacyoT Ha ManouuknoBy ycTanocTb

5.1.4.1 PacyeT Ha ManoLuKIOBYIO YCTa/lOCTb ABMAETCA MOBEPOYHLIM W BbINOJIHAKOT Nocse Bbi6bopa oc-
HOBHbIX pa3MepoB AeTanu.

5.1.4.2 MoBEepPOUHbI/i pacyeT NPOBOAAT C Y4ETOM BCEX Harpy3ok (OCHOBHbIX WM LOMNOSHUTENbHbLIX) ANA
BCEX pacyeTHbIX PeXNMOB paboTbl.

5.1.4.3 PacuyeTHble KpuWBble ManoLWKIOBON yCcTanocTu npuBefeHbl ANA MaTepuanos, A0NYLLEeHHbIX K
npumeHeHuto cornacHo NOCT 33962 (tabnuubl 2. 3. 4).

5.1.4.4 MeToanKa NpMMeHMMa ANA pacyeTa geTaneli, paboTarlmnx Npu MaaouuKI0BOi yCcTanocTn BO
BCEM [Mnana3oHe U3MEHEeHUA pacyeTHbIX TeMnepaTyp. YpoBeHb Temnepartyp, o6ycnaBnvBalLmx Heobxoan-
MOCTb yyeTa non3yyectu, yctaHasnumsarT cornacHo N'OCT 33962.

5.1.4.5 MoBepOYHbI/i pacyeT Ha MasoLMKIOBYH YCTanocTb AO0MNyckaeTcs He NpPOu3BOAWUTb, €C/n Mo-
BpexAaemMocCTb OT feiCTBMA BCEX BUA0B Harpy3ok yAoBAeTBOPSeT O4HOBPEMEHHO ABYM YCNOBUSAM.

eqc

St S1.

Mpu pacyeTe 3HaueHusi [W], B 3TOM ciiyyae aMnanTyAbl HANPsXKeHWin NPpUHUMAalT paBHbIMU:
03 = 30 — A/19 UMK/IOB NYCK—OCTaHOB;
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Ap
aa « 3— a — ANA uMKNoB KonebaHua gasneHus c paamaxom Ap He meHee 30 % p (McknYas nyck-

0CTaHOB).

oa = 2E(tAt— ansa TemnepaTypHbIX LWKN0B BCEX BUAOB, rae At — nepenaj Temnepartypbl Mo TONLWWUHE
CTeHKMW, NnepumeTpy 1 ANnHe feTanu, Bkavas KonebaHusa TemnepaTypbl cpefbl BO BPEMEHU.

CyMmmapHoe 3KBMBa/IeHTHOE HanpsxXeHue onpeaensAwnT A8 HOMUHANLHOTO pexunmMa aKcnayaraunu.

5.1.4.6 PacuyeT HanpshkeHuit B 3leMeHTax KOT/I0B 1 Tpy60NpoBoA0B NpoBoAsT cornacHo MOCT 33965.

[lonyckaeTcs ucnonb3oBaHne APYrnx pacyeTHbIX METOANK, a TakKe aKCneprMeHTaNbHbIX 3HAUYEHU Ha-
NpsKeHWid. onpefienieHHbIX B YCNI0BMAX, COOTBETCTBYIOLUX YC/IOBUSIM 3KCMyaTaLuuu.

5.1.5 NNopeMOHHble Harpys3ku

5.1.5.1 3a uuKA HarpyxeHus NpuHUMaeTcs NOBTOPSALLEECH U3MEHEeHNe Harpysku (kak CUI0BOW, Tak n
TemMnepaTypHOii) OT NnepBOHaYasIbHOIO 3HaYeHUss A0 MakcumasnbHOro (MMHUManbLHOro) 1 Bo3BpaT K NepBoHa-
YyanbHON Harpyske. LIMKn HarpyxeHns xapakTepusyeTca amnanTy40i Hanps)keHWs, YNCTIOM LUKI0B Harpyxe-
HUS 1 YPOBHEM MaKcuMmasbHOW TemnepaTypbl Lukia.

5.1.5.2 Mpwn pacyeTe Ha yCTanocCTb yYUTbIBAKT Crefylolime Harpyxawuime dakropbl:

- U3MEHEHWNE flaBNeHNA Npu Nycke—OoCTaHOBO KOT/a;

- KonebaHus pabouero gaBneHns npu akcnayatauun (6onee 15 % HOMUHANBLHOTO 3HAYEHUA);

- U3BMEHEHMe BHEeLLIHNUX Harpysok npu akcnayatauuu (Becosble Harpysku, Haaays u T. n.);

- TemnepaTtypHblie nepenajgbl nNpy Nycke—ocTaHOBE KOT/a, BKOYaA KOMMNEHCALUOHHbIE HAarpysku npu
TEenoBbIX pacwnupeHnsx Tpy6onpoBoAoB:

-4ONONMHUTENbHbIE Nepenajbl TeMnepaTyp, Bbi3blBaloline KonebaHusa TeMmnepaTypbl cpefbl AU Tenao-
BOrO MOTOKa Npu aKcnayaTauuu.

5.1.6 MNMepeMeHHble HaNpPsXeHnsa

5.1.6.1 PacueT Ha ycTa/sloCTb OCHOBbLIBAETCS Ha YC/OBHO-YMNPYINX HanpsXeHUsx, 4eiCTBYIOLWNX B Bbl-
6paHHOIi TOYke paccuynTbiBaeMoil geTanu, rae oxungalTcs Hanboblive HanpsXeHus. PacyeT NnpoussoguTCs
[N BCEX OCHOBHbIX 3TanoB aKcnayaTaunu: nycka, paboyero pexuma, octaHoBa.

5.1.6.2 lnA kaxAoli BbIGpaHHOW ToUKM AeTanun onpeaenstoT TPU rMaBHbIX HOPMasibHbIX HANPSXEHUs 0,,
02,03. npefcTaBnsoLWnx coboil anrebpanyeckyto CyMMy AeliCTBYIOLWMX B OAHOM HanpaB/€HUN HaNpPsHKeHWi
OT BCEX NPUMIOXEHHbIX B JaHHbI/i MOMEHT Harpy30K C y4eTOM MeCTHbIX KOHLLEHTPaTOPOB HanpshXXeHuii (oTBep-
CTUiA. rantenei un 1. n.). 3HayeHns KO3 ULMEHTOB KOHLUEHTpaLUM cnefyeT NpuHUMaTh No pacuyeTy Hanps-
XeHwnii B cooTBeTCTBMM € 5.1.4.6.

MprvumMmeuvaHune — [lo pa3paboTky COOTBETCTBYIOLLEN METOAMKN pacyeTa A5 6apabaHoB U KOJIJIEKTOPOB KO-
3PULMEHT KOHLEHTPALMN OKPY)XHbIX HaNpshkeHuli oT AeiCTBUSI BHYTPEHHETO AaBMeHUs1 Ha KPOMKaX LIMHAPUYECKUX
OTBEPCTUIA ONyCKAeTCs NPUHUMATL paBHbIM 3. A71S BbINYK/bIX AHULL — 2.2. @ KO3PULMEHT KOHLEHTPALMN OKPYXHBIX 1
0CEBbIX HaNpPsHKEHWI OT AeCTBUSI TeMMNepaTypHOro nepenaga no TO/LWMHE CTEHKU A1 LMIMHAPUYECKNX 1 ccpepryeckmx
netaneli paBHbiM 2.0.

5.1.6.3 4na uunuHapuyeckux aetanel rnaBHble HOpMasbHble HaNpPsXeHWa 0. OnpeAenstoT B COOTBET-
ctBum ¢ 5.1.

5.1.6.4 M0 3HAYEHUAM [N1aBHbIX HOPMasibHbIX HaNPsHXeHW i onpeaensitoT 3KBUBAJIEHTHbIE HaNPsSXXEeHUN
ONA pacyeTHbIX TOYeK AeTanu B 3afaHHble MOMEHTbl BPEMEHW Kak anrebpanyeckyto pasHoOCTb [NaBHbIX HOP-
MasibHbIX HanpPsHKEeHWA:

5.1.7 Pasmax n amnnanTyga NepeMeHHbiX HanpsxeHuni
5171 Ana Kaxgoro yukna HarpyxXeHus CyuiecTByoT pPeXuMbl, Npu KOTOPbIX NMPUHUMAKT Makcumasb-
Hble U MUHUMa/IbHbIE 3HAaYeHUA:

B pacueT BBOAAT padmax YC/IOBHO-YNPYTNX 3KBUBANEHTHbIX HanpshkeHuii [laB~ paBHblli HanGonbliemy
3HauYeHuto:
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5.1.7.2 PacueTHylo aMnanTyAy HanpsKeHUn NPpUHUMalOT HanboNblUYIO U3 CAeAyoLNX BeNYNH, onpe-
fensiemblx no hopmynam:

2 '5(Wm,<I» L)’

5.1.7.3 Ecnu getanb nogsepraetcs AeiCTBUIO LMKIOB pa3HOro Tuna, To 3HaYeHne pacyeTHONn amnanTy-
Abl oaonpefensoT OTAENbHO A1A KaXAO0ro Tuna uukna.

5.1.8 [onyckaemas aMnauTyga NnepemMeHHbIX HanpsXeHunii

5.18.1 [na oueHkn gonyckaemoi aMnauMTyfbl NepeMeHHbIX HanpskeHuin [0'al npu 3agaHHOM uyucne
uuknos N unu gonyckaemoro uncna uuknos [All npu 3afiaHHoil aMnaAnTyAe Hanps>KeHuii 0ancnosnb3yoT NpuH-
LN CYMMMUPOBaHUS MOBPEeXAeHnit B Buae

N

raoe T onpepgensietca cornacHo FOCT 33962.
3HaueHus napameTpa Dc npuBegeHbl Ha pucyHke 1. PekomeHayeTcs npuHumath axl= 1,5[0].

W ZStpJojT - *%
PucyHok 1— CymmapHasi NoBpexaaeMoCcTb Kak (OyHKLUMS OT NOBPEXAAEMOCTH, BbI3BAHHOW MO/I3Y4ECTb0

5.1.8.2 [Jonyckaemasi amnauTyga nepemMeHHbIX HanpshkeHuii [oa] gna 3agaHHoro Yncna uuknos N nau
fonyckaemoe uncsno yuknos [N] gns 3agaHHo aMNAnTyAbl MepeMeHHbIX HanpsXeHnii aa 6e3 yyeTa BNUAHUSA

NoOBPEeXAeHNs OT N0I3yYecTn onpeaensoTcst No KPUBLIM ManoLVKI0BON ycTanocTu, NpuBeAeHHbIM Ha rpadu-
Kax AN MakCuMasnbHOW TemnepaTypbl Lukna (CM. pucyHku 2. 3, 4).
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PurcyHoK 2 — PacueTHble KpyBble MasloOLMK/I0BO YCTa/IOCTU YINIEPOANCTbLIX CTasnel

PucyHok 3 — PacyeTHble KpvBble ManCLyK/I0BOM YCTaNIOCTV HU3KOMErMPOBaHHbIX CTasiell Mapok 12X1M®. 15X1M1d.
12MX 1 15XM
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PucyHok 4 — PacyeTHble KpUBble MasIOLMK/IOBON YCTaIOCTU ayCTEHUTHBIX XPOMOHUKENEBbIX CTasen

PacueTHble KpMBble OTKOPPEKTUPOBAHbI C Liesiblo yyeTa BAUAHUS CPefHero HanpsXXeHus (acummeTpum
uukna). NMocKoNbKy NpU UCNbITAHUAX, MO pe3y/bTataM KOTOPbIX NOCTPOEHbl YCTaNOCTHbIE KPMBbIe, He 6blf0
YUTEHO B/IMSIHUE KOPPO3UM NPU HapYyLUEHMAX BOLHOTO pexuma 1 KOHCepBaLumn KoT/10B U Tpy6onpoBoA0OB, BAU-
AHNE 3TUX haKTOPOB AO/IKHO YUUTbIBATLCA BBEAEHWEM LOMNOTHUTENLHOTO KO3 huLmneHTa 3anaca no Hanps-
XEHUAM He MeHee 4 uav no AONT0BEYHOCTU He meHee 50.

5.1.8.3 Mpu MakcuManbHbIX TemMnepatypax metanna, oT/MyalLlmnxcs oT NpUBeEeHHbIX Ha rpadukax
(cm. pucyHkn 2, 3. 4). ponyckaemas aMnanTyga HanpsbxeHuii [oa] uam gonyckaemoe yncno uuknos [N] onpe-
[ensaTca NMHeHoW HTepnonaymeid; aKCTpanonauma KpUBbIX He AoNyCKaeTCs.

5.1.8.4 PacueTHOoe HanpshXeHue npy Non3y4yecTu oc npeacTaBnsieT cob6oii MakcMManbHoe raBHoe Hop-
ManbHOe HanpshkeHue, onpefesieHHOe C y4eTOM N1acTUYHOCTU M NOA3y4yecTn MaTtepuana npu HOMUHaNIbHOM
pexume akcnayartaymu.

MpumevyaHue — [lo pa3paboTkm COOTBETCTBYIOLE METOAMKM pacyeTa 6apabaHoB 1 KONEKTOPOB Aonycka-
eTCs NPUHUMATb 0C HAaMBOSbLLMM U3 3HAUYEHWIA, BLIYMCIEHHBIX MO HOPMYy/Iam:

<t =Ko ac ~ Kaege-
rae K =
‘m5(Ku-[«U
(0]
K =15 npu A £E. > 1
15( « , +K .,

3HaueHns oN 1 oKjc cnegyeT onpeaensTb, NPUHAMas 3HaueHns KoapguLMeHTa ocnabeHns oTBepcTUaMM <p= 1.

5.1.8.5 Ecnn 1,25(0”70”") 21, To flonyckaeTca He 6osee 1000 pacyeTHbIX LUK/I0OB NyCK—OCTaHOB; ecn
1.25(070") 1 0.5, To NnoBpexAaeMoCTb OT NON3YYECTWN HE YUNTbIBAIOT.

5.1.8.6 Ecnin B pacueTHOIi Touke AeTanu MMeoTCA CBapHble LBbI, TO A0MNYyCKaeMoe YNC0 LNKN0B YMEHb-
WwalT B fBa pa3a Nno CpaBHEHMIO C NOTYHEHHbIM MO KPMBLIM MasiOLMK/I10BOW yCTan0CTN NPy OTCYTCTBUM LUBOB.

5.1.8.7 Ecnu geTanb noAsepraetca LuUKNam HarpyXxeHus pas/iMyHoro Tuna npu Hem3mMeHHbIX 3HaYeHnAx
napaMeTpoB HOMUHa/ILHOrO pexuma, To 419 OLEHKN [0JITOBEYHOCTU CrieflyeT UCMo/b30BaTb popmyny

*o
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Ecnu B npouecce paboTbl 3HAYEHUS TEMNEPATYpPbl U HArpy30K NPy HOMUHANILHOM peXxuMe U3MeHsTCS,
TO 4191 OLeHKN A0/ITOBEYHOCTM ClelyeT UCnonb30BaTh OpMyny

o
roe 70 -
ji
5.1.8.8 Ecnu 3agaHHoe yncno unknos meHee 1000. To pacyeT pekomeHayeTca NposBoauTb Ha 1000 yunknos.

5.2 PacuyeT Tpy60npoBOA0B napa v ropsiyeit BOAbl Ha LONONHUTEIbHbIE HATPY3KU U
Ma/fioLMKNOBYI0 YCTanocThb

5.2.1 O6uwme nosoxeHns

5.2.1.1 MpegnonaraeTcs, 4To paboune napameTpbl TPAHCNOPTUPYEMOIA CpeAbl B TeYeHVe MOJTHOTO CPpo-
Ka cnyx6bl Tpyb60npoBoaa He N3MEHSATCS.

[lns BbINONIHEHMA pacyeTa NPOYHOCTM Tpyb6onposoga Heob6XoAMMO npeaBapuTenbHO onpeaennTb BO3-
HMUKaloLiMe B HEM BHYTPEHHUE cunoBble hakTopbl. MpuMeHseMble 415 3TON Lenn MeTOAUKM U MporpamMmmbl oc-
HOBaHbl Ha Pas3/INYHbIX KNACCUYECKUX U CNelmnanbHbiXx MeTofax packpbiTUA cTaTuyeckoih HeonpeaeanMocTy.

5.2.1.2 MpepycmatpuBaeTcs BbINOIHEHNE pacyeTa NPOYHOCTM TpybonpoBoda Kak Ha cTaTuyeckoe, Tak
Ha UMKInyeckoe HarpyxeHue. MpefycmMoTpeHbl pasfimyHble TpeboBaHUA K pacyeTam BbICOKOTEMMNEPAaTYPHbIX
N HU3KOTEeMNepaTypHbIX Tpyb6onpoBoaoB. K BbiICOKOTEMMNEpaTypHbIM OTHOCATCS Tpy6onpoBoAbl U3 yrnepoau-
CTbIX. HU3KOMIETMPOBAHHbIX MapraHL0BUCTbIX, XPOMOMONBAEHOBBIX U XPOMOMONNGAeHOBaHaANEBbLIX CTaNew,
IKCnayaTupylowmxca npy Temnepartype cpefibl B HUX Bbiwe 370 °C. n Tpy6bonpoBOAbl U3 ayCTEHUTHLIX Mapok
cTaneii, akcnayaTupylwmuxca npyu temnepaTtype cpefbl B HUX Bbiwe 450 °C. OcTanbHble Tpy60NpoBOAbl OT-
HOCATCSA K HU3KOTEMNepaTypHbIM.

5.2.1.3 PacyeT HM3KOoTemMnepaTypHbIX TPy6ONpOBOAOB Ha CTaTUYeCKOe HarpyxeHue npoussoauTcsa no
hopmynam, nosiy4eHHbIM N0 MeToAy NpefeNibHOro cocTosHMA (chopmynbl ANA pacyeTa TpybonpoBofa Ha co-
BMECTHOe feiicTBMe AaBfieHUs, BECOBOM Harpy3kun 1 pabounx Harpy3ok NpoMexyTOoUHbIX onop). PacyeT Takux
Tpy60onpoBOAOB Ha LMKIMYEeCKoe HarpyXXeHvie NnpoBoAsAT N0 MeToAuKe, OCHOBaAHHOW Ha nccnefoBaHusAX B 06-
nacTu MasoyuKI0BONA yCcTanocTn U yuuTbiBalowWwed pe3ynbTaTbl 3KCNepUMeHTanbHOTo0 UccnefoBaHns paspy-
LWeHns aneMeHToB Tpyb6onpoBoga Npu LUKANYECKOM HarpyxeHumn (dopmynbl ANA pacyeTa Ha COBMeCTHOe
felicTBME faBNeHUsl, CAMOKOMMEHCaLuUn 1 yCuanii CONpoTUBIEHNS NPOMEXYTOUYHbIX 0Nop).

5.2.1.4 PacyeT BblCOKOTEMMEPATYpPHbIX TPy6ONPOBOAOB Ha COBMECTHOE cTaTuyeckoe HarpyxeHue
[aBneHneM, BECOBOI Harpy3kom nm ycunmsmm onop B paboyem COCTOAHUWN Takke BbIMOMHAIT No dhpopMmynam
npefenbHOro cocTosaHuA. lna pacyeta Takux Tpy60nNpoBOAOB Ha CTaTMyecKkoe AeNCTBME BCeX HarpyxarLimnx
(hakTOpoB B paboyem COCTOSAHUM NMPUMEHAETCA MEeTOoA MakCMMasbHbIX HaNpPsHXXeHWH npu yyeTe penakcauunu
HanpsXXeHuin camokomneHcauumn. LiIMKAMYHOCTb HarpyXXeHns BbiCOKOTEMNEpaTypHbIX TPy60NpoOBOAOB YUUTbI-
BalOT B pacyeTe HeAoNyLWeHNEM NAaCTUYECKUX Neperpy3ok B X0N104HOM 1 paboyeM COCTOAHUN.

5.2.2 YcnoBHble 0603HaYeHNS

5.2.2.1 B chopmynax npuHATbl 0603HaYeHUs, NpuBeeHHbIe B Tabauue 1.

5.2.3 3Tanbl NosHOTo pacyeTta Tpybonposoaa

5.2.3.1 [lnA oueHkKM NpoYHOCTK Tpybonposoga, a Takxe A/ onpefefieHns nepefasaeMbiX UM yCUNii
Ha o6opyaoBaHue 1 nNepemelLeHnin ero cev4eHnin Npum Harpese NPOBOAAT MOJMHbIA pacuyeT Tpybonposoga. OH
CcknagbiBaeTcs M3 psifa pacyeToB (3TamoB), KaXAblii U3 KOTOPbIX BbINOSIHSIETCA Ha COBMECTHOe felicTBue
onpefesieHHOro YacTHOrO coyeTaHusa HarpyxarLmx hakTtopos (cMm. Tabnuuy 2).

Kak BugHO 13 Tabnuubl 2. oueHka NPOYHOCTU He TpebyeTcs:

-019 BbICOKOTEMNepaTypHoro Tpy6onposoga B pacyete no atany lll;

- ANA HM3KOoTemMnepaTypHoro Tpyb6onposoga B pacyeTax no atanam Il v IV.

5.2.3.2 Ha atanax I, Il, lll nonHoro pacyeTa BHyTpeHHee AaBJfieHMe Ha yvyacTke TpybonpoBoja NnpuHMmMa-
0T paBHbIM MakCMMa/ibHOMYy paboyeMy AaB/IEHVNI0 TPAHCNOPTUPYEMO Cpefbl HA 3TOM y4yacTke.

5.2.3.3 Pabouyo TemnepaTtypy CTEHKM yyacTka Tpy6onpoBofa tp NpMHUMAOT paBHOW MakcumanbHOW
paboueil TemnepaType TpaHCnopTUpPyemoli cpefbl B npefenax atoro yyacTka.

5.2.3.4 B pacyeTe no atany lll B kayecTBe TemnepaTypbl HarpeBa yvyacTka TpybonpoBoga npuHumaetcs
pasHocTb ero Temnepatyp B paboyem M XO/0OAHOM COCTOSHUU, T. e. tM= ~ - fx. 3HayeHne koaddpuuneHTa

10
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NNHEWHOro pacwupeHns meTanna B pacyete no atany lll npuHnmMaeTcs o 3aBMCUMOCTU OT paboyeil Temnepa-
Typbl /p.

5.2.3.5 Pacyet no aTtany | npon3BOAAT Npy Hy/NeBOM 3HauyeHWW TemnepaTtypbl Harpeesa Tpybonposoja
(wnu npy HyneBoM 3HauyeHUW KoaduuMeHTa NHERHOTo pacliMpeHns) U HyneBblX 3HAYEHUAX «COOBCTBEH-
HbIX» CMeLeHNli KOHLEeBbIX 3aleM/IeHHbIX CeYeHUn (3TN CMeLLeHNs Bbi3biBAOTCSA TeMnepaTypHbIM pacliu-
peHnem kopnyca o6opyfoBaHus).

5.2.3.6 PacueT HM3KOTeMnepaTypHbix Tpy6onpoBoAoB no atany Il NpoBOASAT NPU BBEAEHUN 3HAYEHUN
felicTBMTENbHOI TemnepaTypbl Harpesa y4acTKoB tn.

Tabnwuuya 2— 3Tanbl NOSHOrO pacyeta Tpy6onposoga

YuyuTbiBaeMble Harpyxatoujme

HasnauyeHune atana Ans Tpy6onposoaos
takTopbl Ana Tpy6onpoBoaos

O603Ha-
CopepxaHue atana
Henne nmaxotemnepa» BblCOKOTEMMepa- BblCOKOTEMNEpaTyp-
TYpHLIX TYpHBIX HU3KOoTEMNepaTypHbIX HbIX

1 Pacuetr Ha peii- BHyTpeHHee paBneHue; BecoBas OueHKa CTaTMYECKO MPOYHOCTM Ha Co-
CTBME BECOBOW Ha- Harpyska; yCcuaus MNpoMexyTOuYHbIX BMECTHOe AeiCTBME YKasaHHbIX Harpyxato-
rpy3kn ornop B paboyemM COCTOsIHUM (pabo-  LmX dhakTopoB

yne Harpysku onop)

I Pacuet ana paboye- BHyTpeHHee paBneHue; BecoBas OueHka cTatunye-
O COCTOSIHMSA Ha CO-  Harpy3ka; YCU/Ins MpOMEXYTOUHbIX CKO MPOYHOCTM Ha
BMECTHOe felicTBe onop B paboyem COCTOAHUW; TeM- COBMeCTHoe  feli-
BCEX HarpyXatwolyx nepatypHoe paclumpeHue (camo- CTBMe BCEX Harpyxa-
hakTopoB KoMneHcauus); «COBCTBEHHbIE» HoLWMX hakTopoB

CMeLLEeHNs 3alleM/IeHHbIX KOHLie-
BbIX CEYEeHWI
MoHTaxHas CamopacTskka OnpefeneHue ycunuii BosaeiicTeus Tpy6o-
pacTsxka W MOHTaXHas npoBoja Ha 060pyaoBaHue
pacTsxka

1] Pacuer Ha peil- BHyTpeHHee pariueHue; Temnepa- OueHka yCTanoCTHOM
CTBME Temnepatyp- TYPHOE paclMp»3HME; «COBCTBEH- MPOYHOCTU
HOTO  PACLUIMPEHMA HbIB»  CMELIEHNS  3aleM/IeHHbIX Onpefeniene  TEMNEPATYPHbIX  nepeme-
(Ha caMOKOMMeHca- KOHLIEBbIX CEYEH A, yCUnmna conpo- WEHWiA (T. €. MepemelLeHIi Npu Mepexose
Lyio) TUBTIEHIS IDOMEXYTOUHBIX OMop Tpybonposoga W3 XO/I0AHOTO COCTOSIHUA B

pabouee)

v Pacyet ana xonofd- Becosas Harpyska; ycusvs npome- OugeHKa NpoYHOCTU

Horo (Hepabouero)
COCTOSIHASAA Ha Co-
BMeCTHOe AeiicTBre
BCEX HarpyXarLmx
hakTopoB

XXYTOYHbIX OMop (Harpysku onop B
XOJI0JHOM COCTOSIHUW)

MoHTaxHas
pacTsxka

CamopacTsikka

Onpegenenve ycunuii Bosgeiictaus Tpy6o-
nposoga Ha obopyposaHue

Mpwu pacyeTe BbiCOKOTEMMNEPATYPHbIX TPY60NPOBOAOB N0 3Tany Il ¢ Lenbl OLEeHKM MPOYHOCTU AOoNyCKa-
eTcs yyeT camopacTshxku, 06ycnoBfEHHO penakcauuei HanpshkeHWii camokomneHcauuu. B atom cnyvae
BMECTO 3HAuYeHuii 4eicTBUTENbHOI TemnepaTypbl HarpeBa BBOASATCA 3HAYEHUS PUKTUBHOW (YCNOBHO 3aHu-
XEHHOW) TeMnepaTtypbl HarpeBa, onpegensemMsie no chopmyne

u =0-%-
rae X — KoapuuneHT ycpefHeHNs KOMNEeHCALNOHHbIX HaNPsXeHnin, MpuHUMaeMblil N0 pUCyHKy 5 B 3aBUCU-
MOCTuK OT pabouyeit TemnepaTtypsbl tp.
Mpu 3TOM BBOAMMbIE B pacyeT 3HAYeHNS «COBCTBEHHbIX» CMELEHUI KOHLEeBbIX CEYeHWNIi TakKe AOKHbI
6bITb YMEHbLUEHbl YMHOXeHMEM Ha koaduuymeHT 0,5%.
Bo Bcex cnyuyaax pacyeT no atany |l nponssoAnTCA Npu 3HavYeHUsAX KoadduumneHTa IMHERHOro pacLu-
peHus, cooTBeTCTBYIOWNX paboyelli TemnepaTtype y4acTkos fp.

1n
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t - crtanb 20: 15IC; 16IC; 2 - 12X1M®. 15X1M1d. 15XM. 12M X ;3- X18H10T,; X18H12T

PucyHok 5 — KoadhdhmumeHT ycpeaHeH!st KOMMEHCaLMOHHbIX HanpshkeHWi

5.2.3.7 PacueT no atany IV Hu3koTeMmnepaTypHbIX Tpy60NpOBOAOB BbIMO/IHAT NPU HY/IEBOM 3HAYeHUU
TemnepaTypbl Harpea (MM HYNEeBOM 3HaYeHUUN KoahhuumeHTa NMHERHOro paclnpeHns).

PacueT no atany IV BbicokoTeMnepaTypHbIX TPy60NpoBOAOB NPOBOAAT NPU BBEAEHWM B KayecTBe 3Haye-
HWIi TemMnepaTypbl HarpeBa y4acTkoB (PMKTUBHOI OTpuLaTeNbHON TemnepaTypbl, onpeAensemoii no opmyne

U ="“«un.

roe KoadduyneHT 5 (KoaPUUNEHT penakcaumm KOMNEHCALNOHHbIX HaNPsS)XeHNn) NpUHUMaeTCcs MO PUCYH-
Ky 6, a Takxe Npu BBeAEHUN 3HAYEHN PUKTUBHbBIX «COOCTBEHHbIX» CMELLEHU KOHLEBbIX CEYEHU, nonyyato-
LWKMXCA B pe3ynbTaTe YMHOXEHUS 3HAYEeHU AeiCTBUTENbHbIX CMELLEeHN Ha BENUYMHY 5CO 3HAKOM KMUHYC».
Mpu 3TOM NpUHMMaeMble 3Ha4YeHUs KO3 PULNEHTA TNHENHOTO pacLIMPEHNs AO/HKHbI COOTBETCTBOBATL pa-
604eil Temnepatype (p.

T- crtanb 20; 15IC: 16rcC: 2 - 12X1M®. 15X1M1® 15XM. 12MX. 3 - X18H10T; X18H12T

PUCYHOK 6 — K03th(prUMeHT penakcaumm KoMneHCauyoHHbIX HanpsixeHui

5.2.3.8 PacuyeT no atanam | u |l npoBOASAT NpK MOAYNAX YNPYrocTu Matepuana, CoOoTBETCTBYHOLWMX pabo-
yelt Temnepartype fpl a pacyet no atanam |l n IV — npu Moaynsx ynpyroctu, COOTBETCTBYWOLUX TemnepaTtype
XOJIO[JHOTO COCTOAHUA tX. 3HaYeHre MOAyNs ynpyrocTu cnegyeT NPUHMMATL COTNacHO NPUIoXKeHuo A.

5.2.3.9 KoadhpuumeHT NMUHENHOro pacwupeHns mMatepuana crefjyet NpUHMMaTb COrlacHO Npuaoxe-
HUio A.

12
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5.2.3.10 PacueTbl no atanam |. Il, IV BbINOMHAT Npu BBEAEHUN COOTBETCTBYIOLLUX 3HAYEHUI yCUIunii
NPOMEXYTOUHbIX YNPYrMx onop (MX Harpy3ok B paboyem u X0N0LHOM COCTOSHMM TpybonpoBoaa).

Ycunusa conpoTUB/IEHNS NMPOMEXYTOUHbIX YIPYrnX onop, yuymtolBaeMble Ha aTane Il nonHoro pacyerta,
BO3HMKAIOT B pe3ynbTaTe e opMnpoBaHusa Tpy6onpoBoja npu Harpese.

OTn ycnnusa (npupawjeHnus Harpys3ok onop) aBTOMaTUYecKkM YUYUTbIBAKOT, €CNM pacyeT BbIMNOAHAKT No
cxeme Harpesaemoro Tpybonposofa, onuparLLLeroca Ha ynpyrme onopsl, npuyem B pacyeT BBOAATCA PaKTu-
YyecKue XecTKocTu 3Tux onop.

Bo3pgelicTBue Ha Tpy6bonpoBOA ONOP CKOMbXEHUA U HANPaBNALWMX ONOP YYUTbIBAETCA Ha BCEX aTanax
NosIHOro pacyeta Tpyb6onposoja: Npu 3TOM B TOYKaX YyCTAHOBKM OMOpP BBOAATCA XECTKME CBA3W, UCKIYalo-
Lwune HefoMNyCcTUMble ONOPOI NepemMeLLeHns.

5.2.3.11 3HayeHus cuA TPeHus, BO3HMKaKLWMX Npu nepemelieHnsax Tpybonposoga OT Harpesa, npu
onpefeneHnn HanpsHKeHuii B HM3KOoTeMnepaTypHbiX TpybonpoBoAax yunteiBaloT Ha atane lll, B BbICOKOTEM-
nepaTtypHbiXx — Ha atane Il 1 npu onpefeneHnn ycunuin Ha onopel M obopygosaHne — Ha atane |l gna Bcex
Tpy6onpoBoAoB.

5.2.3.12 O6 y4yeTe MOHTaXHOI pacTaxku B pacyeTax no atanam llm IV — 5.2 8.6 — 5.2.8 9.

5.2.3.13 Ecnu Tpy6onpoBog 3KkcnayaTtupyeTcsa He B e AJUHCTBEHHOM BapuaHTe TeMnepaTypHOro cocTos-
HUSI BCEX €r0 y4acTKOB, TO NMOJIHbI/ pacyeT ero caefgyeT BbINOMHATb ANA TOr0 BapuaHTa TemMnepaTypHOro co-
CTOAAHUS, KOTOPOMY COOTBETCTBYIOT Hanboee Tsxe ble YyCN0BUA HarpyXeHus. Ecnn Takoii BapuaHT Temnepa-
TYPHOTO COCTOSAHUA HEBO3MOXHO YCTaHOBUTbL 6€3 NOSTHOro pacyeTa, TO pacyeT BbINO/HAETCA ANA pa3/INUHbIX
BapuaHTOB COCTOSIHUSA.

5.2.3.14 Ecnu Tpy6onpoBoA COCTOUT U3 HU3KOTEMNEPaTYPHbIX U BbICOKOTEMMNEPATYPHbIX y4acTKoB, pac-
YyeT ero NPOYHOCTM AONycKaeTCs NPOBOAUTL C YHETOM CaMOPACTSXKMA BblCOKOTEMMNEPATYPHbIX YH4aCTKOB (CM.
5.2.3.6 n5.2.3.7).

5.2.4 OnpepenexHne ycunuin Bosaeiictena Tpybonposoga Ha o6opyaoBaHue

5.2.4.1 Ycnnusa BosgelicTBusi Tpyb6onpoBoga Ha o6opyfoBaHune (Harpyskum Ha o6opygoBaHue), K KOTOpo-
My OH NpUcOefMHEH, onpeaenstnTca pacyetamu no atanam Il (ana pa6oyero coctosiHns) n IV (415 X0N0AHOTO
cocToaHuA). Pacyetom no atany lll onpegenatoTcsa npupaweHns ycunuii Tpybonposoga npu nepexoae ero u3
XONOJHOro COCTOSAHUA B pabouee.

5.2.4.2 Ecnu nmetoTcs pesynbTatbl pacyeTa Tpy6onposoga no atany Il ¢ yueTom camopacTsaxku no
cnocoby puKTUBHOIM TemnepaTtypbl Harpea (cm. 5.2.3.6) n ecnu pabouyas Temnepatypa U matepuan Bcex
ero y4acTKOB O/JMHaKOBbI, TO NepefaBaemMble Harpyskum Ha obopygosaHue B paboyem COCTOAHUN MOTYT ObITb
onpefeneHbl no chopmyne

X® «— (X,| - X+ X],
X

roe X?| — kakoi-nm6o cunosoli hakTop (BepTukanbHasa cuna, MOMEHT B FOPM30HTaNbHOM NI0OCKOCTU U T. 4.)
13 COBOKYMHOCTN UCKOMBIX YCUWIA;
X, — TOT Xe cunoBoii hakTtop, onpegensieMolii Ha atane Il pacyeta npu BBeAEHUM KoadhduumneHTa yc-
pefHeHus;
X, — TOT Xe cnnoBoil hakTop, BblYNCASEMbIii Ha aTane | pacueTa.
B npoTnBHOM cnyvae TpebyeTca BbINOMHWUTL CMeLnanbHbIl pacyeT BbICOKOTEMMNepaTypHoro Tpy6onpo-
Boja no atany Il c BBejeHnem TemnepaTypbl Harpesa tn.
5.2.4.3 Ecnu temnepatypa v matepuan BCex y4acTKOB HU3KOTeMnepaTypHOro Tpy6onposoja o4MHaKo-
Bbl. YCU/INSA BO3[eliCTBUS ero Ha 060pyoBaHNe B X0I0A4HOM COCTOSIHUM MOXHO onpeAenunTb 6e3 BbINOSIHEHNS
pacueTa no atany IV. Mpu atom ncnonb3yetcs opmyna

XVi-(X,.-X1) A X [-X1,.

rae XV — KaKoi-nm6o cunoBoii (pakTop M3 COBOKYMHOCTU UCKOMBbIX YCUNIA;
X,. X|( — TOT Xe cunoBoli hakTop, BbluncnseMblit Ha atanax Il n Il pacyeta.

5.2.4.4 O6 y4yeTe MOHTaXHOW pacTskm — cMm. 5.2.8.6 — 5.2.8.10.

5.2.4.5 lonycTuMble Harpy3kum Ha 060pyoBaHNe ycTaHaB/IMBaAOTCA 3aBOAOM-U3rOTOBUTENEM.

5.2.5 OnpepgenexHune KosduUuMeHTa NOJaTANBOCTU KPUBONUHENHBIX TPYO U CEKTOPHbLIX KOMEH

5251 Mpu packpbITUK cTaTUYECKO HeonpeenMmMocTy Tpy6onpoBoAa yunTelBaeTCS NOBbILEHHAA No-
[aT/NNBOCTb Ha N3rM6 KPUBONUHEHBIX TPY6 (CM. PUCYHOK 7) 1 CEKTOPHbIX KOMIeH, AN Yero Heob6xoAanmo onpe-
AensATb KO3 PUUNEHTLI NOLAT/IMBOCTN 3TUX 3/IEMEHTOB.

13
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5.2.5.2 KoadhpununeHT nogaTANBOCTU KPUBOSIMHENHON TPY6bl K'p BbIYNCAAETCA Kak MpOM3BefeHne KO-
apduumeHTa noaaTNNBOCTK Kp. onpeaensemMoro 6e3 yyeta CTECHEHHOCTM AedopMaLun ee KOHLO0B OT BAUS-
HUS NPUMbIKAILWUX NPSMOANHERHbIX TPY6, HA KO3 UUMEHT  yunTbiBaOLW M 3Ty CTECHEHHOCTb fedopma-
Luun. T.e. K' =KE.

5.2.5.3 ns onpegeneHusa koapuymneHtTa nogatanBocTu /cp ucnonblyetcs gopmyna

1,125
+

O

BenununHa b Bbluncnsetcs no cnegywwmum opmynam:

a, -1.010 +1633/. t 990».

a2-1016 ¢661X2463co0-a231° .
ai

0.2197
a3 =1028 ¢ 204X2 + 35<0- (2)

a2

0.1914
a4-1.062 *37.5X2 N510 -

b - 1,125 ¢« 1.5A2 «3(0- 0,0977.
MapameTpbl X 1 <OBbLIYUCAAOT MO QOpMynam:

X -— . 0*1,82— -"-.
r2 EP &

5.25.4 Ana Tpy6, 3HaYeHna X 1 ro KOTOpbIX yAOBAETBOPAT ycnosuam 1,6 a Xa 0.1 n wii 0.001.
unumneHT KO onpeaenstoT no hopmyne

, 1.65

52.5.5 KoathhuumneHT MOXHO onpeaennTb No rpatuky Ha pUcyHke 8 B 3aBUCMMOCTM OT reometpuye-
ckoro napametpa Tpybbl X yrna 0' mexpy KpainHuUmMu cevyeHusiMu Tpy6bl M OTHOWeEHUA paguycos R/r. Ans
NPOMEXYTOUHbIX 3HayYeHui yrna 0° n oTHoweHua R/r koacpuyneHT $ onpegensetcsa nNo MeToay SIMHENHONM
MHTEPNoNAunmn, Npn 3ToM 3HadyeHue Ans yrna 0' = 0 npuHumaeTca no popmyne

n -

S 165

Mpwn cocTaBneHnn nporpammbl pacyeTa Tpy6ONpoBOAOB A1 BbluMCIEHNA KO3 uLmeHTa 5 MOXHO uc-
nosib3oBaTh AaHHblEe TabNMLbl 3.

Tabnuya 3— 3HadyeHus koahbdmumeHTa %

Yron 8"
X
60' 90' 60* 90'
R/r=2 Rir=4
0 0.25 0.42 0.37 0.58
0.40 0.62 0.77 0.73 0.88
0.60 0.73 1.00 0.82 0.91
1.65 1.00 1.00 1.00
R/r=6 R/r=8
0 0.47 0.65 0.55 0,70
0.20 0.67 0.85 0.74 0.88

14
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OKOHYaHWe Tabnmupl 3

0.40
1.65

5.2.5.6 [Ons Tpy6 ¢ X£ 2,2 MOXHO npuHMmaTthb K'p= 1.

00’

0.81
1.00

RIr=6

90’

0.93
1,00

Yron 9

0.85
1.00

FOCT 33964—2016

RiIr=8

90’

0,95
1.00

Ons Tpy6, umewmx 3HayeHne reomeTpuyeckoro napametpa n £ 1.65 unn 3HavyeHue yrna 0' > 90°,

npuHumaetca K'p = 1.

15
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5.2.57 Ansa pacyeTa Tpy6onpoBoaa no atany IV koachduumMeHT nogaTiMBoCcTu cnegyet onpesenaTb npu
p=0.

5.2.5.8 KoadhpuumneHT nogaTNnBOCTM KOMEHA, CBAPEHHOIO U3 MPAMOJIMHENHbIX CEKTOPOB (CEKTOPHOTO
KO/leHa), onpeaensT cornacHo 5.2.4.2—5.2.47. MNpu aToM paguyc BbIYNCAAOT No hopmyne (CM. pUCyHoK 9)

21all-

rae /cp— ANMHA cekTopa no LeHTpanbHoi ocu; 0C— yron Mexay ero kpaHumu cedeHusimu.

PucyHok 9 — KosieHo, BbINO/IHEHHOE CBapKOii 13 NPSIMbIX CEKTOPOB (CEKTOPHOE KOJIEHO)

5.2.6 OnpegeneHne HanpsXeHuit

5.2.6.1 HanpshkeHns onpefenstoTcsa B KOHLEBbIX Y MPOMEXYTOUHbIX CeYeHnsax Tpybonposoga. BHyTpeH-
Hue cunosble pakTopbl (M3rnbarowme MoMeHTbl Mx. My. KpyTAwWKA MOMeHT Mz n oceBas cuna Nz). npuHK-
MaeMble A5 pacyeTa HanpsXXeHui, onpegenaTca pacyeTom Tpybonposoda No COOTBETCTBYHOLWEMY 3Tany.

5.2.6.2 OnpeaeneHne HanpsxxeHuii Ha aTtane | NONIHOTO pacyeTa

a) Ha atane | nonHoro pacyeTa Tpyb6onposoga onpeaenstoTca aphekTUBHbIE HANPSXXEHUA B €ro none-
peyHbIX cevyeHnax. ®opmynbl, cayxauime AN BbIYNCAEHUA 3TUX HANPSAXEHWIA, NONyYeHbl N0 MeToAy npeaenb-
HOro COCTOSIHUA W XapaKTepu3yT Hanps)XeHHoe COCTOSAHME NOMepPeyYyHOro CeYeHns B LesIoM.

6) AnA nonepeyHbIX CEYEHU MPSMOINMHENHbIX U KPUBOMMHENHbIX TPY6 adhdeKkTUBHOE HanpskeHue

onpegensoT no opmyne
«3a®-~"0750*, +alMNi 3712

(cm. Takke 5.2.6.2 nepeyncrieHue B)).
MprBeaeHHOe HanpsXeHne OT BHYTPEHHEro AaBfeHna BbluncnseTcsa no copmyne

Q.-(s-Ci)j
PIQ.-(s-Ci)j @)
2<P,(s-Ci)
3HayeHue Aonycka Ha YTOHEeHue CTeHKM C, NpUuHNMaeTCsa Nno TeXHNYEeCKMM yC/10BUAM Ha NocTaBKy prﬁ,
AyLWMX Ha M3roToBAeHne Tpybonposoaa.
BenuunHa koaduymeHtTa NpoYHOCTU NpuU 0cnabieHnn CBapHbIMU COeAUHEHNSIMU CP* NpUHUMAETCS B

cootBeTtcTBun ¢ FTOCT 33965.
MpogonbHoe HanpsXxeHne OT U3rnbarLwero MOMeHTa U 0CEBOWN CUMbl U HANPSXEHNE KPYUYEeHUS BblUUC-

NATCA No hopMynam:

16
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0-8 |n/a|
azMN ~

X «e oW (4)

MoMeHT conpoTusnennss W 1 njoujasb NonepeyHoro ceyeHunss 9 onpegensiotcs no gopmynam:
W - 0,0982Djf 1

A - ns(Q, -s).

Koadh(hMUMEHT MPOYHOCTM MOMNEepPeyHoro CBApPHOro CTbika MpuU u3rM6e <Hw NPUHUMAIOT COrIacHO

FOCT 33965.

KoadhhunumeHT neperpysku K, npuHumaeTca no 5.2.6.2. nepeyncneHue r).

B) [ns KpUBONMHENHbIX TPY6, reomeTpuyecknii napaMmeTp KOTOPbIX yA0BAeTBOPsieT ycnosuo X < 1.4, go-
NOMTHUTENBHO K pacyeTy no 5.2.6.2. nepeyncnenune 6), BoluncnaeTca apekTnBHoe HanpsxeHue no opmyne

3HauveHna BenNuYnH 21 Y npuHumaroTca no rpadukam Ha pucyHkax 10 n 11. 3HavyeHue onp onpegens-
10T no coopmyne (3). a 3HayeHne [0] — no AaHHbIM cornacHo NOCT 33962. Mpu a 2 0.05 3HayeHne 12 MOXHO

onpefenstb Takke no opmyne
12=0.93X0755.

KoadhchunuymeHT neperpysku Kn npuHMMmaeTcsa coriacHo 5.2.6.2, nepeyncneHme r).

17
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r) Mpu BbINONHEHNW pacyeTa Tpyb6onpoBoAa 6€3 CyL,eCTBEHHbIX YNPOLEHNIA (yYTeHbl BCe OTBETBEHUSA
M onopbl U T.4.) U NPN €70 MOHTaXe Mo AelCTBYIOLUM UHCTPYKUUAM KO3 MULUNEHT Neperpyskn Kn npuHmmMa-
eTcAa paBHbIM 1.4.

Ecnv fononHUTENbHO K yKa3aHHbIM YC/IOBUAM NPOU3BOAUTCA CheuunasibHas KOppekTUpoBKa 3aTsXKu
NPYXWH NPOMEXYTOUYHbIX ONOP A4S yYeTa OTKNOHEeHWI hakTuyeckux 3Ha4YeHuii BECOBOW Harpysku, XecTKocTun
NPYXWH ONOp 1 TemnepaTypHbIX NepemMeLLeHnii OT MPUHATLIX B pacyeTe 3Ha4YeHWi, a Takxe BbINO/IHAETCA Ha-
napgka Tpybonposoga, MOXeT ObiTb MPUHATO KN = 1.2.

[ns HecnoxHbIXx ManorabapuTHbIX TPy60NpoOBOAOB, KOr4a HE MPYMEHAITCA MPOMEXYTOUYHbIE OMOopbI, a
HanpsHKeHUs OT BECOBOW Harpysku manbl (He 6onee 10 MMa), Takke MOXHO NpuHMMaTh K, = 1,2.

4) Ans paBHOMPOXOAHOTO UAWM MOYTM PaABHOMPOXOAHOTO TPOWHUKOBOTO y3na (OTHOWEHME HapyXHOro
AnameTpa K MeHbleMy He 6onee 1.3) BbluucnaeTca npuBefeHHOe HanpsxeHue no chopmyne 5.2.6.2 nepe-
yucneHue B), NpU 3TOM reoMeTpuyecknii KoadduumeHT Tpybbl N1 B AHHOM Cryyae onpefensercsa Kak OTHO-
LWeHWe TONLLNHBI CTEHKN K CpefiHEMY pajunycy nonepeyvyHoro cevenus (A = s/r).

PacueT no HacToALWeMy NYHKTY BbINOMHAIT ANA CEYEeHU BCceX TPy6ONPOBOAHbBIX Y4aCTKOB, CXOA4ALLMUXCA
B J@aHHOM TPOIHNKOBOM Yy3/e (CM. pUCyHOK 12).

YYIIYYYA

Yy

PucyHok 12 — PacueTHble ceyeHuss TPOMHMKOBOrO y3na

5.2.6.3 OnpegeneHne HanpshkeHuin Ha atane Il nonHoro pacyeta

a) Ha atane Il nonHoro pacyeta onpefenstoTCA 3KBUBAJIEHTHbIE HaNPSXXEHWs, COOTBETCTBYOLWME Hau-
60/1ee HanpsHKeHHbIM TOYKaM MOMNEPEeYHbIX ceyeHunii Tpybonposoaa.

6) ANA NPAMONNHENRHbIX TPY6 M KPUBONUHERHBIX TPY6 € >.>1.0 ucnonb3yoT hopmyny

«aun a”’b,75<"p y3r2.
HanpshxeHns onp n t BbIYMCASAIOT COOTBETCTBEHHO No hopmynam (3) u (4). a HanpshxeHune no dpopmyne
‘M\ +M@
arvH -* K 4 NF (5)
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KoathhuumeHTt neperpysku npuHuMaroT no 5.2.6.2, nepeyuncneHune r), a KO3PMOULNUEHT NPOYHOCTHU
CBapHOro coeAuHeHns npu nsrnbe oly— no gaHHbIM cornacHo TOCT 33965.

B) [NnA KpMBONUHERHBbIX TPY6 (MpW N06GOM 3HAYEHUW) BBIYNCIEHUSA NPON3BOASATCS NO CAEAYIOLWUM YeTbl-
pem chopmynam:

-pL]Jo.6KX ~ .

0.6*X|P.ecpau,; 2+{Kmiz;

2
o)

=N 06k"M* AXoMxlyT +* U PT * (knMzf:

*AT10BKX  *-*.** |v-

[Ns oueHkM NpoYyHOCTU BepeTcs 6o/bluee U3 YeTblpex 3HauYeHUN.
BenununHa MaonpegenseTcs no dopmyne
M pwW -"~-?-,
3 r s 100
rae a — HadanbHas 3/IIMNTUYHOCTL (0Ba/IbHOCTL) NOMEPEYHOro cevyeHuns. %; 3HauyeHne ee NpUHMMaeTcsa Co-
rnacHo 5.2.5.8.
N3rnbaowmnin MomeHT Mx feiicTByeT B NIOCKOCTU OCU KPUBOSIMHEHOW Tpybbl, @ MOMEHT My — B no-
CKOCTW. NepneHAnKyNSPHOIA K MI0CKOCTM ocKu Tpy6bl (CM. pucyHoK 13). MoMeHT MncuntaeTca NofoxuTenb-
HbIM. €C/IN HanpaB/ieH B CTOPOHY YBEIMYEHNSI KPUBU3HbLI OCK TPY6bI.

PucyHok 13 — M3rnbatoLyie MOMEHTbI B CEHEHUN KPUBOSIMHEVHON TPYObI

KoadhpuuneHT x3mucnonb3yeTcs 41a yyeTa yMeHblEHUs HanpskeHuid, 06YCNOBEHHbIX HauanbHOW 3/-
SINNTUYHOCTLIO CEYEHUs, BCNEACTBME NON3YyYecT. Ero MOXHO onpegensTs no gpopmyne

X0 = °-6X%
npuyem X NPUHUMAaeTCs MO PUCYHKY 9.

KoadhpuuymneHT kn npuHnumaeTcs cornacHo 5.2.6.2. nepeyncnieHue r), a koapdpuuneHT K'nnpu Mx>0 un

WA ( 11 o1
—>-— K, +— NpUHNMaeTCcAa Kn *— ; B OCTalJibHbIX caydyaax K n = Kn.

Mx  2Xa\ Kn) Kn
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KoathpuumnenTol yT 1 [}t onpegensatoTca no 5.2.6.6. HanpsxeHue olp Beluncnaiot no opmyne (5).
r) [na paBHONPOXOAHOrO MM NOYTU PABHOMPOXOAHOIO TPOWHUKOBOrO y3na (OTHOWeHne 60/bLIero Ha-
PYXHOTo AnameTpa K MeHblemy He 6051e0 1,3) BbIUNC/IAIT 3KBMBAIEHTHOE HaNpsXeHue no gopmyne

ago (7)

npuuem KoalhPULMEHT yT onpeaensioT no 5.2.6 6 B 3aBUCUMOCTM OT TeOMEeTPUYECKOro napameTpa X, onpe-
[leNIIeMOro B aHHOM C/lyyae Kak OTHOLIEeHUWE TOJILUHbI CTEHKU K CPeAHEMY pajuycy MOMepeyHoro ceyeHus
(X = s/r), 1 napameTpa <o. onpegensiemMoro no opmyne

Y)- X82-N-—
Eps
PacueTt no chopmyne (7) BbINOSHAKT ANA CeYEHUIA BCeX Tpex TPy60oNnpoBOAHbBIX YHaCTKOB, CXOASALWUXCA B
[AHHOM TPOWHWKOBOM Yy3/1e (3TU CeYeHUsa nokasaHbl Ha pUcyHke 12).
Bxogsauwee B dpopmyny (7) 3HauyeHue HanpsHkeHUs onp onpegensT no oopmyne (3).
MoacueT anp, W. F npon3BoauTCcA Mo reoMeTpuyeckum pasmepam, COOTBETCTBYHOLMM pacyeTHbIM ceve-
HUAM. 3HaYeHUs CMN0BbIX haKTOPOB NPUHUMAIOT B COOTBETCTBUU C pUCYHKOM 14.

PucyHOK 14 — CuoBble (akTopbl B NONEPEYHOM CEUYEHUI TPOITHMKOBOTO y3na

5.2.6.4 OnpefenexHne HanpsixeHuit Ha atane lll nonHoro pacyeta

a) Ha atane lll nonHoro pacyeTa onpeAensaiTCA 3KBUBASIEHTHbIE MakCMMalsbHble YC/0BHbIE Hanpsaxe-
HMA uukna o' Tax (pasmMaxu 3KBMBANIEHTHbIX HanNpshkeHWil, COOTBETCTBYlOLWMe nepexody Tpybonposoga u3
XO/I04HOTO COCTOAHUA B pabouee 1 o6paTHO).

6) ANna npsMONNHERHbIX TPY6 U KpMBOMUHERHbIX TPY6 ¢ X > 1,0 npumMeHseTcsa hopmyna

Oymax-Jb/750@p , 0]KAN , 3t2. (8)

HanpsxeHua onp, T n azt/N Bbl4MCNAOT COOTBETCTBEHHO No dpopmynam (3). (4). (5).
B) 1N KpMBONUHENHBIX TPY6 (Npu N060M 3HauYeHUn X) BblUMCNIEHNSA NPOBOAAT NO cnegylowmum opmMynam:
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symax = wy| |*r4*2M ,[ +2(krM f:

ay’:zmxgy} F(K'nMx +2M3) Vm +\knMy[(m+ Wo,pJ *(2knMzf; )
a

Ym + 2W/onpj2 1(2k,M ,)2;

«yT3* =
[N5 OLEHKM NPOYHOCTM NPUHUMAETCS HauGobluee U3 3HaYeHU, NoNyYaeMbIX N0 ITUM DOPMYNaMm.

Mpn M > 0 (cm. 5.2.6.3.3 nepeuncnexHve B)) u >—{(/<_ +— | K * T, B ocTanbHbIX cnyvyaax
Mx 4 KM) K
K'n- Kn.
BenuunHel My yT. pT.onp, Kn. “onpeaensaoT Tak e, Kak npu pacyeTte no gopmynam (6).
r) 4ns paBHONPOXOAHOTO MM MOYTM PABHOMNPOXOAHOrO TPOWHWKOBOrO y31a (OTHOWEHNe 6ONbLIero Ha-
pYXHOro guameTpa K MeHblleMy He 6onee 1,3) Takxe NPOM3BOAUTCA pacuyeT A1 CeYEHMI BCex Tpex yyacT-
KOB. CXOAALWMNXCA B TPOWHNKOBOM Yy3/e (CM. pucyHok 12). no popmyne

'y max aKks * w 4mMt *2|VomiJ f(2knMr ) (9)

OnpegenexHne BXoAAWMX Clofa BEIMYUH BbIMOSTHAETCA TaKXe, Kak Npu BblYNCIEHUN UX No chopmyne (7).

5.2.6.5 OnpefeneHune HanpsxeHuit Ha atane |V nosHoro pacyeta

a) Ha atane IV nonHoro pacuyeta onpefenstoTcs 3KBUBA/IEHTHbIE HAMPSXEHUs, COOTBETCTBYOLW e Hau-
6o51ee HanpsHXeHHbIM TOYKaM cevyeHuii Tpybonposoaa.

6) Ana npsAMOnnHeliHbIX TPy6 U KpUBOAMHEHbIX TPY6 ¢ /1>1,0 ncnonb3yoT opmyny

«b™ - « 3712 . (t0)

3HaveHunsa Tu o/MV onpegensoT no dpopmynam (4) u (5).
B) [Ns KpUBONMHENHbIX TPy6 (Npn N10O6GOM 3HAYEHUN a) BbIYMC/IEHUA NPOBOASAT No hopmynam:

~ako + Ym ¢|0,6*nMy |pn/ 2 -(k,M ,)2

4a(M M 2;

[ns oueHkn npoyHocTn GepeTca Gosibliee U3 Noayvyaemblx N0 3TUM hopMmynam 3HadeHnit. Koadduum-
eHT Yol onpegensaloT nNo popmyne
X, *-0-75,

roe X — KoaduumneHT, NpUHUMaeMblii N0 PUCYHKY 2.

B cnyuas, korga-2->— [kn4 NPUHUMAKT K, - — ; B NTPOTUBHOM C/iyyae K'n= K.

BennuunHbl, BXxoasawme B npuBeaeHHbIe QOpMYy/bl, ONpefensioT Tak Xe. kak npu pacyeTte no chopmynam
(6). 3HaueHune onpepensalnT npu paboyem gaBneHun.

r) [ns paBHONPOXOAKOTO MW NOYTWM PaBMOMNPOXOAHOTO TPOWHMKOBOrO y3na (OTHOWeEHMEe GO/bLIEro Ha-
PYXHOTo gnameTpa K MeHblueMy He 6onee 1,3) onpeAensoT Takke 3KBMBANIEHTHble HaNpsXeHUa ANs cede-
HUIi BCEX TPEX y4YacTKOB, CXOASALLMNXCS B TPONHMKOBOM y3ne (CM. pucyHoK 12). no dpopmyne
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0,-20,6*n ~ "~ ) 1»(kM)r. 11)

OnpegenexHne BXoAfALWMX CIOA4a BE/IMYMH BbINOMHAETCA TakxXe, Kak Npy BblYMcieHun ux no gopmyne (9);
CM. Takxe 5.2.67.
5.2.6.6 KoadhpnuymeHTbl MHTEHCUdnkaLmm HanpsXxeHnii yT v (imonpegensioT no dopmynam:

XT - 075X £ Ar(1-'T).
I-2.4...

10

15 £
1-24.. '

KoadhuumeHTbl A - BbIYMCAAIOT N0 cnegyowmnm opmynam:

n22- - -.

. 0.3125 .
4?4 e - ATT -
0.4375
N32 42
*3

0.4687 p
AB2 — -—-"62.
a2
0.4812
Al — — A82

3HauveHus kp. at.a2. a3. an. b onpegenswoTcsa no opmynam (1) n (2).

5.2.67 [na pacyeTta Tpybonposoga no atany IV koapduumeHTsl " AO/KHbI onpeaenATbeca npu
p=0.

5.2.6.8 B ToM cniyyae, Korga OTCYTCTBYIOT flaHHble 0 (hakTUYeCcKo BeNNUYMHE HaYyaNbHOW 3NANNTUYHO-
CTN CeYEeHU KPMBOMMNHEHBIX TPY6, pacyeT HanpsKeHnid B HUX no 5.2.6.3. nepeuuncnenune B). 5.2.6.4, nepeyuc-
nexHue B). 5.2.6.5, nepeuncneHne B), NPOBOAAT Kak npn a = 0. Tak U NPM BO3MOXHOM HanbonblleM 3HaYeHUn
a. NPUHMMaeMoM MO TEXHUYECKUM YCMIOBUAM Ha W3roTOBJIEHWE WM NO COrfacoBaHUio C 3aBOLOM-U3rOTOBU-
Tenem.

Ecnv BenuunHa HavyanbHOW 3NAMNTUYHOCTM @ < 3%. TO B pacyeTe HanpsXeHUin aNNUNTUYHOCTb He yuu-
TbiBaeTCcA (B pacyeTHbIX hopmynax npumeHsaetcsa a = 0).

[na HU3KoTemnepaTypHbIX TPy6ONPOBOAOB 3HAYEHNWE Ha4vasbHOW INNMNTUYHOCTM CevyeHusa a cnegyet
npuHumaTtb ¢ yBenumyenvem B 1.8 pasa.

5.2.6.9 HanpsaxeHns B CEKTOPHbIX KOSIEHaX C YACNOM CEKTOPOB 60siee ABYX MOXHO onpeAenaTb No npu-
BefleHHbIM hopmynam ANs KPUBOSMHENHbIX TPy6.

5.27 Kputepumn npovyHocTn

5.27.1 OdpeKkTUBHbIE HanpsXXeHus, BbluMCAsAeMble Ha 3Tane | nonHoro pacuyeta Tpyb6onpoBoga
(cm. 5.2.6.2, nepeuuncnerHne a). 5.2.6.2. nepeuncneHne 6). 5.2.6.2. nepeyncneHue B)), AO/KHbI YAOBNETBO-
pATbL YyCNOBUIO

oaps 1.1[o].
HanpshkeHune [0] onpegensietca no FOCT 33962 B 3aBMCUMMOCTU OT paboueil TemnepaTypbl [p cooTBeT-
CTBYIOLLEr0 yyacTka Tpyb6onposoga.
5.27.2 OKBMBANEHTHble HanpsXeHus, Bbluucnsiemble Ha 3tanax Il u IV nonHoro pacueta (5.2.6.3,
5.2.6.5). [ONXHbI YyAOBNETBOPSATHL YC/I0BUIO
5060-

3HauyeHue [0] npuHMmaeTcsa cornacHo FOCT 33962 B 3aBMCMMOCTM OT COOTBETCTBYHOLLEN TemnepaTtypbl
yyacTka Tpy6onposoga (fP— Ana pacdeta no atany Il u [ — ansa pacyeta no arany IV).
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5.2.7.3 DKBMBa/IEHTHbIE MaKCUMasibHble YC/I0BHbIE HaNpsXeHus, Bbluncnsembole Ha atane Il nonHoro
pacueta (cMm. 5.2.6.4J, LOMXKHbI YA0OBNETBOPATL YC/I0BUIO

3HayeHne gonyckaemoi amnanTygbl HanpshxeHusa (04) NpuHMMaeTca No pucyHKy 15 B 3aBMCUMOCTU OT
yucna LUKNoB HarpyxeHusa (nyckos) Tpy6bonpoBoja 3a BeCb Nepuoj akcnayarauuu.

1 —npAMONnHeliHble U KpUNoNUHeliHble TPy6bl U CEKTOPHbIE KOJleHa [Npu pacyeTe cT*Tax no pcoblyne (B)] U Tpoiikukonbie yTabl [Npun

pacuete no popmyne (9)) U3 yrnepoaucToil unu neruponaHHoi (He aycTeHUTHOW) cTanu npu paboueit Temnepatype go 370°C;

la — Te Xe 3N1eMEHTbl U3 ayCTEeHUTHOI cTanu npu paGoyeil Temnepatype 40 450'C: 2 — KpunonuHeiiHble TPY6bl U CEKTOPHbIE XONEHa

(npu pacuyeTe <3*tax no popmynam <8a)>u3 yrnepoAnCToil UNn NernpoBaHHoOi (He ayCTEHUTHOI) cTann npu pa6oyeil Temnepatype o
370'C; 2a — Te Xe 3fleMeHTbl U3 ayCTEHUTHO cTanu npu pa6oyeit TemnepaType Ao 450°C.

PucyHoK 15 — AMNANTYApb! AONYCKAEMbIX HaNPsHKEHUIA

Ons Tpy6onposonos ¢ paboueli Temnepatypoit 150°C — 250°C 4MCNO LUKNOB HarpyxeHusa cnegyet
npUHUMaTh ¢ 3anacom (C NpeBblLEHNEM Haf OXugaeMbiM AeCTBUTENbHbIM 3HayeHneM) He meHee 50 %, a
npu 6onee BbICOKOI TemnepaType — C 3anacom He mMeHee 100 %. Ecnu pacyeTHOe YMCIO LUKIOB Harpyxe-
HuA Tpybonposoaa meHee 3000, To npuHMMaeTcs 3HavyeHue [0 j npyu 3000 umknax.

Mopg unknoM HarpyxeHus Tpybonposoga noHMMaeTcs Nepuoanyeckn NOBTOPSAIOLWMIACA pexum ero pa-
60Tbl. BK/IlOYaAKOWMiA HarpeB, akcnayaTauuio Npy NOCTOSAHHON TemnepaType U OTK/IUYEHWE C MOMHbIM OX/1aX-
feHnem. CnepoBaTefibHO, KONIMYECTBO LMKNOB HarpyXXeHus TpybonpoBoja paBHO YWCY BKIOYEHWIA ero B
paboTy 13 X0/I04HOr0 COCTOSIHUSA UMW YUC/Y OTK/IOYEHWI ero Ha 4ANTeNlbHOe BpeMs.

5.2.8 MpMeHeHne N yyeT MOHTaXHON pacTaXKKN

5.2.8.1 B BblcOKOTEMMNEPATYPHbLIX TPY6ONPOBOAAX MOHTaXHasA (X0/104Has) pacTaxka NpuMeHseTcs Ans
MOBbILEHUSA UX MPOYHOCTU M YMEHbLUIEHUSA nepeAaBaeMblX yCunmnii Ha obopygoBaHue B paboyem cocTosHUN,
a B HM3KOTeMnepaTypHbIX Tpyb6onpoBofax — ANA yMeHbLIEHNA Harpys3ku Ha obopyposaHue B paboyem co-
CTOSIHUW.

5.2.8.2 TpMeHATbL MOHTaXHYI0 PacTsXKy HeobasaTenbHO. Bonpoc o uenecoobpasHocTn ee npume-
HEHMSA. @ TaKke 0 ee BeNMYnHe N MecTe BbINONHEHUA cnefyeT pewaTb C Y4eTOM KOHKPETHbIX 0COGEeHHOCTEeN
TpybonpoBoga.

5.2.8.3 PeKkoMeHAyeTCA NPUMEHATb MOHTaXHYI pPacTsXKy B BblCOKOTEMNepaTypHbIX Tpyb6onposojax,
o6najaloLmx nokanmsaropamm nNonsyyecTu, T.e. a/eMeHTaMmn, B KOTOPbIX MOXET MPOUCXO4UTb UHTEHCUBHOE

HakonfieHve gedopmalnnm non3yyecTu.
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5.2.8.4 Benu4nHy MOHTaXHOW pacTsXKW B HU3KOTeMNnepaTypHbIX Tpy6onpoBoAax pekoMeHayeTcs Ha-
3HavyaTb He 6onee 60 % BOoCNpMHMMAaEMOro (KOMNEHCUPYemMoro) TeMnepaTypHoOro paclinpeHuns, a B BbICOKO-
TemnepaTtypHbix Tpy6onpoBogax — He 6onee 100 %5. rae 6 — KO3 PULNEHT, NpeacTaBNEHHbIR rpaduyeckn
Ha pucyHke 6.

5.2.8.5 YueT MOHTaXHOI pacTsXku B pacyeTe TpybonpoBoga fonyckaeTca Nub B TOM cryyae, Korga
rapaHTUpyeTcs BblINO/IHEHNE ee B CTPOrOM COOTBETCTBUM C AaHHbIMU npoekTa. [JNa Hu3KoTemnepaTypHOro
Tpy6onpoBofa MOHTaXHas pacTsxka yuyuTbiBaeTcs Ha atanax Il n IV nonHoro pacuyeta, a A5 BbicOKOTEMMNe-
patypHoro TpybonpoBoaa — To/sibKO Ha 3aTane Il (uckntoyeHne cm. 5.2.8.8).

5 2.8.6 Mpy NpUMEHEeHNN MOHTaXHOW PacTsHKKMN C HerapaHTUpyeMbIM KayeCTBOM BbIMO/THEHUSI PEKOMEH-
AyeTcs Npov3BOAUTL pacuyeT TpybonpoBoga 6e3 yyeta MOHTaXHOW pacTsxku (ee NoNoXuTenbHbli adhdexT
OTHOCMUTCSH K HeyuynTbiBaeMbIM hakTopaM, NoBbIWAaKLWMM 3anac HagexHocTu). Mpn aTom TpebyeTcs, ogHaKo,
060CHOBATb NOMIOXNTE/IbHOE 3HAYeHNe NMPUMEHAEMON MOHTAXHOW pacTsXKU.

5.2.87 Y4eT MOHTaXHOW pacTsHXKu B pacyeTe BblCOKOTeMMepaTypHoro Tpy6onposoga no atany |l go-
nyckaeTcs TONbKO Npu onpejeneHun nepefaBaemMoil Harpyskm Ha obopygosaHue. B aTom cnyyaB pacuyeT fon-
XEeH BbINOJIHATLCA B [1BYX BapuaHTax:

- C Y4ETOM MOHTAXHOI pacTsXKu v Npu BBeAEeHWUU AeliCTBUTENbHON TemnepaTypbl Harpeea (M (pacuet
ONS onpeaeneHvs ycunuii Bo3gencTensa Ha obopyoBaHue):

- 6e3 yyeTa MOHTaXHOI pacTsHKKW 1 Npy BBeeHUN (hMKTUBHOM TemnepaTypbl Ip d cornacHo 5.2.3.6 (pac-
4yeT A4N9 OLEeHKM NpoYHoCTK Tpybonposoga).

Mpu aTom TpebyeTca 060CHOBATbL 6/1aroNPUATHOE BO3LECTBME MOHTAXKHON PacTSXKM HA HaNpsHKeHHoe
coCTosiHMe Tpy6onposoja B paboyem COCTOAHUMN.

5.2.8.8 Ecnu gns BbiCOKOTEMNepaTypHOro Tpy6onpoBosa BeMyYnHa MOHTaXHON pPacTaXKM npeBbiwaeT
BE/INYUHY, yKa3aHHy B 5.2.8.4, To He06X0AMMO (HE3aBUCHMO OT KayecTBa BbINOSIHEHUA MOHTaXHOW pac-
TAXKW) BbINOJIHATL AONO/THUTENbHBIA pacyeT TpybonpoBoga no atany IV ¢ y4eTOM MOHTaXHOW pacTsXku, HO
6€e3 yyeTa caMopacTaxku (T. €. NpU TeX Xe pacyeTHbIX YCNOBUSX, KOTOPblE NPUHMMAKTCA NPU BbINOIHEHUN
pacyeTa HM3KoTemnepaTypHoro Tpybonposoga no atany V).

52.8.9 Ycunua Bo3geincTBnS HU3KoTemnepaTypHoro Tpybonposoga Ha 060pyfoBaHMe B XONI04HOM CO-
CTOSIHUM MOXHO onpegenstb no opmyne 5.2.4.3 u npu yyeTe MOHTAXHON PaCTSXKN.

5.2.8.10 YuyeT MOHTaXHOW pacTsaXKu B pacyeTe TpybonpoBoaa Npou3BoANTCS NyTEM BBEAEHMSA COOTBET-
CTBYIOLUX B3aVMHbIX CMELLEHNI CTbIKYEMbIX CEYEHWUI (T.€. CMeLLeHNIi CTbIKyeMbIX CeYEHWIA NMPU BbINOHEHUN
pacTaXKN).
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3HayeHns koadphuymeHTa TMHERHOro paclmpeHusa, koadduymeHTa TeENJ10NPOBOAHOCTU, MOAY A

Mapku cTarieit

C13. 10. 20. 20K.
22K. 09I2C,15rC,
16C. 12MX. 15XM.
12X1IM®.15X1M1®

X18H10T.X18H12T.
12X11B2M®

C13. 20. 20K, 22K
12MX. 15XM. 12X1IM®

C13. 20. 20K. 22K

09r2C. 16rcC. 12xXm,
15XM. 12MX. 12X1M®.
15X1M1®

X18H10T. X18H12T.
12X11B2M®

C13. 20. 20K. 22K

12MX. 15XM. 12X1M®,
15X1M1®

YyNpPYyrocTv 1 KoagguumeHTa TeMnepaTyponpoBoAHOCTH

20

11,5

16.4

44.0
38.0

2.04
214

2.09

13.0
11.0

Temneparypa, ‘C

100 150 200 250 300

11.9 12.2 125 12.8 131

16.6 16.8 17.0 17.2 17.4

350

KoadhdpuumeHT nuHeiHoro paclwmnpenus a,to e, UK.

13.4

17.6

KoadhchmupmeHT TennonposogHocTH xf. BT/(M-K)

440 43.0 42.0 40.0 39.0
38.0 37.0 36.5 36.0 355

Mogaynb ynpyroctv £,H0 5. MlMa
2.01 1,99 1.96 1.94 1.88
2.09 2.06 2.04 201 1.99

2.04 1.99 1.94 1.88 1.84

KoathdpmumeHT TemnepatyponpoBogHOCTH a,.

13.0 13.0 12,0 115 11.0
11.0 11.0 10.0 9.5 9.0

38.0
35.0

1.84
194

Mm2/c
10,0
8.5

400

13.6

17.8

36.0
34.0

1.79
1.88

1.73

9.0
8.0

13.8

18.0

34.0
33.0

1,73
1.84

1.99

8.5
7.5

500

14.0

18,2

30.0
30.0

1.63
179

1.68

8.0
7.0

600

14.4

18.5

1.65

1.63

6.0
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YOK 621.18:006.354 MKC 27.010 OKI 31 1000

KnoueBble cfoBa: KOT/bl CTauuoHapHble BOAOrpeiiHbie, TeMnepaTypHble HanpsKeHus, NpoBepoUHbIi pac-
yeT Ha NPOYHOCTb, CTaTMYeckas NPOYHOCTb, UMKAUYECKasi MPOYHOCTL, XPYNKoe paspyLieHne, ConpoTUBAeHue
XPYMNKOMY paspyweHnto, KoagMULUEHT NMHERHOTO pacnpeHus, KO3 @UUUEHT TENONPOBOAHOCTN, MOAY b
ynpyroctu, KOs uuMeHT TemnepaTyponpoBogHOCTH
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