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Mpeancnoeue

Lienw, ocHOBHbIE MPUHLWMELI M OCHOBHOW NMOPSIAOK NpoBedeHns paboT Mo MeXrocyjapCTBEHHOW CTaH-
naptmsaumm yctaHoeneHsl B FTOCT 1.0—2015 «MexrocynapcrBeHHas cuctema craHgaptusaumu. OCHOBHbIe
nonoxenua» u FOCT 1.2—2015 «MexrocynapcTeeHHas cucteMa ctaHgaptusayun. CtaHgapTbl Mexrocygap-
CTBEHHbIE, NpaBmMia U peKkoMeHOaL MK No MeXrocygapcTBeHHON cTanaapTM3aunu. Npasuna paspaboTku, npu-
HATUSA, OOHOBNEHUA U OTMEHbLI»

CeegeHun o cTaHgapTe

1 PASPABOTAH AkunoHepHbiM 0blwecTBom «HayyHo-npounasoacTBeHHasa gupma «LleHTpansHoe KoH-
cTpykTopckoe Btopo apmartypocTtpoeHusa» (AQ «HIMP «LIKBA»)

2 BHECEH MexrocygapcTBEHHBIM TEXHUYECKMM KOMUTETOM MO cTaHgapTtusauun MTK 259 «Tpybonpo-
BOAHas apmartypa v cunb@OoHbI»

3 MPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHZapTM3auvy, MeTPonoruvm u ceptudukaumm (npo-
Tokon oT 25 ceHTabpa 2017 r. Ne 103-11)

3a NMPUHATKE NpOorofiocoBanu.

KpaTkoe HaumeHoBaHue cTpaHsl no MK Kopg cTpaHel no MK CokpaleHHoe HauMeHOBaHWe HALUMOHANbHOro opraHa
(MCO 3166) 004—97 (MCO 3166) 004—97 ne ctaHaapTusauuu
ApmeHus AM MwuHakoHoMukn Pecnybnvku Apmenns
Bbenapycb BY locctangapt PecnyGnunku Benapych
Kuprmnaus KG KbipreiactaHgapt
KasaxcraH KZ lNocctanpapt Pecnybnunku KasaxcraH
Poccus RU PocctaHgapt

4 lMNpuka3zom PegeparnbHOro areHTCTBa No TEXHUYECKOMY PEryrnvpoBaHuio U meTponorun ot 21 mapTta
2018 r. Ne 142-cT mexrocygapcTBeHHbl cTandapT MOCT 12.2.085—2017 BBefeH B eCTBYE B Ka4ecTBe Ha-
UMoHanbHoro ctaHgapta Poccuiickoin ®egepaumm ¢ 1 Hoabpa 2018 1.

5 HacTtosawwn ctaHgapT paspaboTaH ¢ y4eTOM OCHOBHbLIX HOPMAaTWUBHBIX MOMOXEHWA MeXayHapogHO-
ro ctaHgapta 1SO 4126-1:2013 «YcTponcTBa npegoxpaHuTensHble OANA 3awnTbl OT M30bLITOYHOrO AaBneHus.
YacTb 1. [NpegoxpaHnTenbHble knanaHb» («Safety devices for protection against excessive pressure — Part 1:
Safety valves», NEQ).

6 BBAMEH NOCT 12.2.085—2002

MHgopmayus 06 usMeHeHUsX K HacmosiuemMy cmaHdapmy nybrnukyemcsi 8 exe20d0HoM UHbopMaLu-
OHHOM ykazamerne «HauuoHanbHble cmaHdapmbi», @ MEKCM U3MEHEHUU U MOoMpagok — 8 eXeMeCsYHOM
UHhbopMayUOHHOM ykasamene «HauuoHanbHble cmaHdapmei». B criyyae nepecmompa (3ameHbl) unu om-
MeHbI Hacmoslezo cmaHdapma coomsemcmayrouiee ysedomnerue 6ydem onybriuKo8aHO 8 eXeMeciIyHOM
UHOpMaUyUOHHOM yKkazamene «HauyuoranbHbie cmaHdapmel». Coomeemcemayowas UHgopmayus, yeeodom-
neHue U mekcmbl PasMelwarmcs makxe 8 UHhopMayUuoHHoU cucmeMe obuje2o nonb3oegaHuss — Ha oghu-
uuansHom calime @edepanbHO20 azeHMCcMmMea 0 MEexXHUYEeCKoMy peaynuposaHuro U Memposaoauu e cemu
MHmepHem (www.gost.ru)

© CraHpapTtuHdopm, ocdbopmnenune, 2018

B Poccuickon d)e,uepau,mw HacTOALWMA CcTaHAapPT HE MOXET ObITb NOMHOCTBIO UMK YACTUYHO BOCNPON3-
BeOEH, TUPaXXWUPOBaH U pacnpocTpaHeH B Ka4YecTBe OCbVlLI,MEiJ'IbHOFO n3naHus 6es paspelwieHund <De,u,epaano-
ro areHTcTBa Nno TexHU4YeCKoOMY perynmpoBaHUKO N METPOMOTr1Mun
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BeegeHue

HacTosimin ctaHgapT paspaboTaH Ha ocHoBe FTOCT 12.2.085—2002 «Cocygbl, paboTatoLne nog Aas-
neHveMm. KnanaHel npegoxpaHutencHble. TpeboeaHus GesonacHocTy». TpebosaHus 6e30MacHOCTM K Cocy-
4am 1 gpyromy obopyaoBaHuio, paboTarollemy npyv n3bbiTOMHOM AaBneHun (KoTnbl, Tpybonposodksl U ap.),
YCTaHOBMEHbl B TEXHWYECKWX pPerfnameHTax v cTaHgapTax Ha 37o obopynoBaHue. KnoveBbiMKU YCTPONCTBAMM,
obecnevnBawwMM Ge3onacHOCTb Takoro obopynoBaHWs, SIBASKOTCHA MpefoxpaHvWTenbHble YCTPOWCTBA, M,
npexae Bcero, NpefoxpaHuTernbHble KnanaHbl.

BeiGop 1 pacyeT NponyckHoM cnocoBHOCTU NPefoXpPaHUTENbHbLIX KNanaHoB — OYeHb BaXKHasi U OTBeT-
CTBEHHas 3ajaya, KOTOpYl peLlalT NPoeKTUPOBLLMKK 0BOPYAOBAHUS U TEXHOMOrMYeckux cuctem. C aTum
CBAA32HO N YyTOYHEHWEe HaMMeHoBaHWsA paspaboTaHHoro ctaHgapTa.

B MOCT 12.2.085—2002 6binu npegycMoTpeHbl dhopMyIbl ANS pacyeTa MNponyckHOW cnocoBHOCTK
npenoxpaHnUTenbHbIX KnanaHoB Ans ogHoda3sHbiX pabovnx cped — Kuakux 1 rasoobpasHblix. Hactoauwmin
CTaH4apT B LOMOMHEHWE K TAaKUM cpegam npegycMmatpusaeTt hopMynbl 4NA pacyeTa nponyckHOW cnocobHo-
CTU MHOTOA3HLIX rA30KUOKOCTHLIX cpel PaznuyHbIMKU MeTo4aMu, NPeayCMOTPEHHBIMU B MEXAYHAPOAHEIX 1
3apyBexHbIX cTaHgapTax.

B npunoxeHusx K cTaHgapTy NpyuBeAeHb:

- peKkoMeHaauun no:

a) y4eTy BrMsIHWSI MPOTMBOL4ABMEHMA B cMcTEMe cOpoca cpefbl U3 KnanaHa Ha ero yHKLNOHWpoBaHue
N MPONYCKHYH CNOCOBHOCTD;

6) onpefeneHunio xapakTepucTUK cpedbl B pasnuyHbIX aBapURHbIX pexumax;

B) aHanusy aBapuiiHbIX CUTYaLUWuid, NPUBOOALLMX K cpabaThiBaHUIO KnanaHa;

r) ydyeTy NpoTUBOAABMEHWA M TemMnepaTypel pabodeil cpegbl Npu HACTPOMKe KnamaHa Ha ucnblTaTenb-
HOM CTEeHOE;

- XapaKTepuMCTUKM HeKoTopblX paboymnx cpen;

- anropuMTM pacyeta Temnepartypbl cbpacbiBaeMon cpefbl U MatepuanoB CTEHOK KnanaHa u Tpybonpo-
BOAOB cUcTeMbl cbpoca;

- rpadhuKK 32aBUCUMOCTI NOMPABOYHLIX KO3 MULMEHTOB ANA yYeTa BNUAHWA NMPOTUBOAABNEHWS U BA3KO-
CTW cpedbl Ha NPONYCKHYH cnocoBHOCTL knanaxa.

CtanpapTt paspabotaH aBtopckum Konnektusom: HD.W. Tapacbee, M.W. CunusuHa, B.[1. 3NCMOHT,
C.H. OyHaesckunin (AO «HM®P «LIKBA»), k.do-m.H. J1.B. KopenbwtenH (OO0 «HTM Tpybonpoeoa»), 5.C. Bonb-
dcoH, k.dh-m.H. U.H. NackmH (AO «BHUNHESTEMALL »).

v
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Bbibop 1 pacyeT NnponycKkHOW CMNOCOBHOCTH

B kakom mecTte HanevataHo [JomkHo BbITb
Mpeoucnosue. Tabnuua corna- — ApmeHns AM NMUHEKOHOMIKIA
coBaHuA Pecny6nuku ApmeHns
(MYC Ne 2 2020T.)
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M E X I OCVY O APTC CTUBETUHTHUBbB 1 C TAHOIAPT

ApmaTtypa Tpy6onpoBoaHas

KNAMNAHbI MPEAOXPAHUTENbHbLIE.
BbIEOP U PACYET NPOMYCKHOW CMTOCOBHOCTH

Pipeline valves. Safety valves. Selection and calculation of capacity

OaTta BBegeHua — 2018—11—01

1 O6nacTtb NnpUMeHeHUs

HacTosiluuin cTaHgapT pacnpocTpaHaeTcsa Ha KnanaHbl NpefoxpaHuTenbHele (danee — knanaHsl), npes-
HasHaYeHHble ANS 3allWMTbl OT aBapUHOTO NOBLILIEHUS AaBneHus B obopynoBaHuu (cocydax, kotnax, Tpy6o-
npoBogax u gp.), pabotatowem nog n3bbITouHbIM gasneHnem cebiwe 0,05 MMa (0,5 6ap unu KFC/CM2)1), nyTem
Bbinycka (cbpoca) pabouein cpeabl n3 0bopyaoBaHua Yepes KrnanaH U ycTaHaenusaeTt obwme TpeboBaHua K
BbIBOPY U pac4eTy NPonyckHon cnocoBHOCTK KnanaHoe.

2 HopmaTtuBHbIE CChINKK

B HacToflweMm cTaHgapTe UCNONb30BaHbI CChINMKW Ha CNedyrLIne MEXrocyaapCTBEHHbIE CTAHOAPThI:

FOCT 8.417—2002 lNocynapcTBeHHas cuctema obecnevyeHua eQuHCTBa U3aMepeHuid. EQnHnLbl BennymH

FOCT 12.1.007—76 Cuctema ctaHgapTtoB be3onacHocTu Tpyaa. BpegHeie BewectBa. Knaccudukaums
n 0bwme TpeboBaHms BeszonacHocTH

FOCT 12.2.063—2015 Apmatypa TpybonposogHasa. Obwue TpeboraHus 6esonacHocTy

FOCT 24856—2014 Apmatypa TpybonpoBogHasi. TepMuUHbI U onpeaeneHus

n pumMmedYyaHne — an Nonb30BaHUM HACTOAWMM CTaHOapTOM LIEJ'iECDOGP'aSHD NpoBeprTbL [EeNCTBUE CChINoY-
HbIX CTaHOapTOB B MHClDOpMaLIMOHHOl:‘I cucreme 06LL|9FO Nnonb30BaHNA — Ha OCbMLI,VlaJ'leOM cante d)e,qepaanoro areHT-
cTBa No TEXHU4ECKOMY PEerynmpoBaHnio M MEeTpPonormm B cetun VEHTepHeT W no exerogHomMy MHCbOpMaLI,MOHHOMy yKasa-
Ten «HaunoHanbHble CTaHOapTbl», KOTOprﬁ OI'IYGJ'MKOBS.H Nno COCTOSAHWIO Ha 1 AHBapA TeKyllero roga, n no BbiNyCKaMm
exXemeca4Horo MHCbOpMaLLVIOHHOFO yKasarena «HauumoHaneHblE CTaHOapTbi» 3a TEKyLLU/Iﬁ rog. Ecnn cceinoydHeiin CTaHgapTt
3aMeHeH (MSMEHEH), TO NPW NONb30BaHMKX HACTOALLMM CTaHOapPTOM cregyeT PpyKoBoACTBOBATLCA 3aMEeHALLUM (I/ISME.‘HEH-
HbIM) CTaHA4apToM. Ecnun ccblnodHbln CTaHd4apT OTMeHeH 6e3 3aMeHbl, TO NOMOXEHWE, B KOTOpPOM faHa CCbifika Ha Hero,
NpUMeHAEeTCA B HacTu, He SETPEFMBBIOLIJ,EF'I 3TY CCBINKY.

3 TepMuHbI 1 onpeaeneHus

3.1 TepmuHbl

B HacToslWeM cTaHgapTe NpUMeHeHb! criedyowmne TepMUHbLI ¢ COOTBETCTBYHLMMM ONpeaeneHuaMin:
3.1.1 paBneHne HacTPOWKKN PHz): Haunbonbluee n3bbiTo4HOE AaBMNeHWe Ha BXO4e B npesoxpaHuTenb-
HbliA KNanaH, NpyY KOTOPOM 3aTBOp 3aKpbIT U oBecneyvMBaeTcs 3afaHHas repMeTUYHOCTL 3aTBOpa.

MpumeyvaHune — MNpuHUMNLI HasHa4YeHnA P, npuBedeHs! B 5.2,

1) Nanee no TekcTy eauHMLY BeNMUMHbLI «6ap» NPUMEHSIOT BMECTO «Bap 1nu Krc/cm2» .,
2) Insi TEPMUHOB CO 3HAYKOM 2) B IPUNOXKEHUM A NPUBEAEHBI SKBUMBANEHTHbIE TEPMUHEI, NPUMEHSEMbIE B 3apy6ex-
HbIX cTaHAapTax (3geck U Jganee).

W3paHuve ochmumanbHoe
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3.1.2 paBneHue aBapurHoro cbpoca makcMmManbHoO gonyctumoe P, 2): MakcumanbHoe n3bbi-

aB max
TOYHOE OaBreHue B 3allulLaeMon cucTeme, Aonyckaemoe B npouecce CGDOCB.

MpumedyaHwne — OBbLIMHO ONpegensoT B NpoUEHTax OT pacyeTHoro AaeneHuns v 3agawT B HI. B Poccuickon
depnepauum yctaHosneHo B [1] n [2].

3.1.3

AaBrneHue 3akpbIiTUA P32) (Hpk. dasneHue obpamHol nocadku): N3bbIToYHOE gaBneHWe Ha BXoOe B
npenoxpaHUTenbHLIA KnanaH, npk KoTopoM nocne c6poca paboyei cpeabl NPOMCXOAMT Nocaaka sanupato-
LLLero anemMeHTa Ha cedno ¢ obecnevyeHmem 3agaHHON repMeTUYHOCTK 3aTeopa.

[TOCT 24856—2014, nyHKT 6.3.1]

3.1.4

paBreHve Ha4yana oTKpbITHA PH°2}: M3bbiToYHOE gaBneHne Ha BXOAe B NpeoXpaHUTenbHbIA KnanaH,
npy KOTOPOM YCUIWE, CTPEMSALLEECA OTKPLITL KnanaH, ypaBHOBELUEHO YCUITMAMHY, yOepXuBatwoLWMMK 3anm-
paloLL1in 3neMeHT Ha cearne.

[TOCT 24856—2014, nyHKT 6.3.4]

3.1.5

faBreHue NonHOro oTKPbITUA Pnoz): WN3bbiTouHOE AaBNeHWe Ha BXOAe B NpeoXpaHUTEeNbHbIN KnanaH,
Mpu KOTOPOM COBEpPLUAETCH X04 apmMaTtypbl M JOCTUraeTcd MakcumarnbHas nponyckHas cnocobHoCTb.
[FOCT 24856—2014, nyHKT 6.3.5]

MpunmMmeyaHus

1 [aBneHune nonHoro oTkpbITUA P ycTaHaBnueaeTt 3roTosuUTerb W ykasbisaeT B 3[.

2 O6bI4HO faBMNeHWE MOMHOMO OTKPBITUA BLIPEKAKT B MPOLEHTax OT AaBEHUA HACTPOWKM (4aBneHusa Hadana oT-
KpbiTUA), NMBO, Kak npaBuno, 4na aasneHnn Mmexblue 0,3 MlMa (3 Bap), B eamHuuax namepeHna aaenenus, Mla (6ap), kak
NpeBbILEHNE Haa AaBNeHNEM HACTPOIKK (AaBneHWeM Havana OTKpbITHSA).

3.1.6 paBneHue pabouee P_2): HanBonbluee (MakcumanbHoe) U3BbITOUHOE AaBMeHUe, BOHUKalOLLEe
Mpy HOPMansHOM MPOTEKaHUN paﬁpouero npouecca, 6e3 yyeta rugpocTaTMYecKoro AaeneHusl cpeabl M Oony-
CTUMOTO KpaTKOBPEeMEHHOro NoBLILLEHWA AaBNeHns BO Bpems AeWCTBUA NpeaoxpaHuTensHoro knanaHa.

3.1.7 haBneHue pa3spelleHHoe Ppa32): MakcumansHO AonycTumMoe M3bbiToYHoe aaeneHue oGopyno-
BaHWs, YCTAHOBMNEHHOE MO Pe3ynsbTataM TEXHWYECKOro OCBMOETENbCTBOBAHMS (OMarHOCTUPOBAHNUS) NPU 3KC-
nnyarauum.

3.1.8 paBneHue pacyeTHoe P2): 136bIToYHOE JaBnNEHWe, Ha KOTOPOe NPOBOAST pacyeT NPoYHOCTH 060-
pyooBaHusl.

I pnmedHaHUne — PacuetHoe AaBneHne, Kak npaBrno, NpUHUMakT paBHbIM paﬁoqemy AaBNeHno N1 Bellle.

3.1.9

MMMYNbCHO-NPeAOXPaHUTENbHOE YCTPONCTBO: [pefoxpaHuTensHas apmaTypa, cocTosLas 13 B3a-
MMOLENCTBYIOLLWNX FMaBHOW U MMNYMbCHOW apMaTypbl.
[FOCT 24856—2015, nyHKT 5.7.20]

MpumeyaHwne — MMnynecHo-NpegoxpaHUTENbLHOE YCTPOWUCTBO OTHOCUTCH K NPedoXpaHUTENbHOW apmaType
Henpamoro OelcTeua U npeactasnsaet coboi, B obliem cnydae, COBOKYMHOCTb ABYX unv Bonee KnanaHoB, U3 KOTOPbIX
OOWH (rnaBHbIN), YCTAHOBMNEHHbIA HAa OCHOBHOW MarucTpanu (eMKOCTW WNW pe3epByape), OCHalleH MOpLUHEBLIM MPUBO-
AOM, @ BTOPOW (MMMYNbCHBIRA), ¢ MEHBLIMM MPOXOAHBIM CEYEHUEM, CIYXXUT ynpaensiowumM anemeHToM. OH OTKpbIBaeTCA
no KoMaHge OT JdaTyvKa npy cOOTBETCTBYIOLLEM AaBneHWn paboyein cpedbl.

3.1.10

MMNYNbCHBIA NpeaoxXpaHUTenbHbIX KnanaH: KnanaH, npegHasHayeHHbI ANs ynpaBneHns rmasHbIM
npefoxXpaHUTenbHLIM KNanaHom.
[FOCT 24856—2014, nyHKT 5.7.4]

I pnMmedyaHune — VlMI'IyJ'IbCHbII?I npe,qoxpaHMTeanblﬁ KnanaH MOXeT ObiTb BbIMOMHEH BCTPOEHHbLIM B rnmaBHbIA
W CyWeCTBOBaTb Kak oTAENbHbIA (BblHeceHHbIﬁ) aNnemMeHT. |_|pVI BCTPOEHHOM KnanaHe ynpaBrneHWe OCYLWleCTBnAeTCcA
paﬁoqeﬁ CpE,EI,Oﬁ. B KOHCTPYKUUU C BblHECEHHBIM KNanaHOM AnA NOBbILWeHWUA HaaeXHOCTK ero paEbOTbl 4acTo NpUMEeHAKT
3NeKTpomMarH1uTbl, nony4vyarwwmne MMnynbC nNpy npesbilUeHUN OaBNeHnA. B cny4vyae OTCYTCTBUA 3nekTpun4yecTtea WU Hewnc-
NpaBHOCTKU 3NEKTPOMArHMTOB I/IMI'IyJ'IbCHbIFI npe,qoxpaHMTeanb;ﬁ KnanaH pa60TaeT KakK KnanaH npaMoro OENCTBUA.

3.1.11 koachchnuMeHT pacxoda ong rasa ol (upkocTn — az): KoadhdomumneHT, onpegensieMbli Kak oT-
HOLLEHWe 3KCMepUMeHTarbHO YCTaHOBMEHHOW NPOMNYCKHOW CMOCODHOCTM NpeoXpaHuTensHOro KnanaHa K ero
TEOpPEeTUYECKOW NPOMYCKHOM cnocoBbHOCTY Yepes uaeansHoe Conno.
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MpumeyaHune — lnowanb ce4eHUs MaeanbHOMo confa paeHa NnoLwagn camoro Y3Koro cedeHus cegsa
KnanaHa.

3.1.12

nnowaab ceana F2): HauMeHbLuas NnoLLaab CeYeHus TPOTOYHOM YacTu ceana.
[FOCT 24856—2014, nyHKT 6.3.14]

3.1.13 notepwn paBneHus Ha Bxoge AP, : [NoTepu gasnexus, Bbi3BaHHbIE TedeHneM B Tpybonposoae
OT 3awuiaemoro obopyaoBaHus K BXOgHOMY natpybky npenoxpaHUTenbHOro knanaxa.
3.1.14

npeaoXpaHUTenbHbIM KranaH ABYXMO3ULMOHHLIA: [pefoxpaHUTenbHbIA KnanaH, B KOTOPOM B
AnanasoHe OT AABNEHWA Havana oTKpbITUS 1 Boilwe (B Npeaenax 5 % P,) 3anuparnLimil aneMeHT nogHuMa-
eTCsl CKaYKOM Ha BeCb KOHCTPYKTUBHO OrpaHMYyeHHbIN Xo4 Uiv Ha ero GonbLIyio YacTb.

[FTOCT 31294—2005, nyHkT 3.1.31]

3.1.15

npegoxpaHUTenNbHbIA KNanaH HepasrpyXeHHbin: KnanaH, B KOTOpPOM Ha 3anupatolimin 3nemeHT
BO3AEeNCTBYeT ycunue, co3fasaemMoe NpoTUBOAABNEHUEM.
[FOCT 31294—2005, nyHkT 3.1.37]

3.1.16

npeaoxpaHuTenbHbIA KnanaH Henpamoro AencTBMA (rMaBHbIM npeaoXpaHUTenbHbIN Kna-
naH): MNpegoxpaHuTenbHbIA KNanaH, ANs ynpaBrieHWsl KOTOPbIM WCMOMb3YIOT WMMAYMbCHbIA  KnanaHd unm
BCMOMOraTenbHas sHeprus.

[TOCT 31294—2005, nyHkT 5.7.10]

MpumeyaHud

1 KnanaH HenpaAMoro AelcTBUs ABNAETCH ansTepHaTUBOW KnanaHa npsaMoro 4eicTBus.

2 MaBHbIN NpefoXpaHUTENBHbBIA KnanaH ABMAeT YacTbo UMMNYIbCHO-NpefoxpaHuTensHoro yetporcTsea. [Npu cpaba-
TbIBaHWW [MaBHOIO NPeAOoXPaHUTENBLHOTO KnanaHa npoMcxoduT copoc paboyeit cpefbl M3 3alyaeMoro 0bopyaoBaHus.

3.1.17

npefoXpaHUTENbHbLIN KnanaH nponopuMoHanbHbIi (HpK. npedoxpaHumensHbll KnanaHd nponopuyu-
oHanbHo20 delicmausi, copocHol knanaH): MNpegoXxpaHuUTenbHbIF KnanaH, 3anvparLLnid aNeMeHT KOTOporo
OTKpbIBAETCA NPONOPLIMOHANBHO BO3pacTaHWIO AaBneHus pabodeit cpeabl.

[TOCT 24856—2014, nyHKT 5.7.12]

3.1.18

npeaoXpaHUTenbHbIM KnanaH npsiMoro AelcTeua: [NpegoxpaHWTenbHbIM knanaH, paboTalliui
TONLKO OT 9Heprun paboyei cpebl, HEMOCPEACTBEHHO BO3AENCTBYOWER Ha 3anvpalollMii 3NemMeHT Unu
OPYToW YyBCTBUTENbHLIA 3NEMEHT, M He MMEILLMIA BCoMOoraTerbHbIX YCTPOMCTB, YNPaBMAKLWMX KnanaHom
npu ero pa6oTe B aBTOMaTUYECKOM pexnme.

[FOCT 24856—2014, nyHKT 5.7.9]

3.1.19

npedoXpaHUTenNbHLIM KNanaH pasrpyeHHbIW: [lpefoxpaHWTenbHbIM KhnanaH, B KOTOPOM Ha
3anvparLwnii aNemMeHT He BOo3AencTBYeT yeunue, co3gasaeMoe NpoTHBOA4aBIeHneM.
[FTOCT 31294—2005, nyHkT 3.1.38]

3.1.20 npepoxpaHuTensHoe ycTpoucTBo: [pegoxpaHuTensHas apMmaTypa BCexX TUMOB (KnanaHbl,
mMeMBpaHbl, UMW COYEeTaHUs UX), NpeaHasHadYeHHaa ans 3awuTel o6opynosaHua U TpyBonpoBoaOB OT NPeBbl-
lWeHWsa aaeneHus nytem cbpoca nabbiTka paboden cpeabl.

3.1.21

NPONyCKHaA cnocoGHOCTL (NpegoXpaHuTenbLHOro knanara); G2), kr/u: Maccosslii pacxon pa6oyei
cpenbl Yepes npegoxpaHUTenbHbIA KnanaH.
[FOCT 24856—2014, nyHkT 6.3.10]

3.1.22 npoTtuBogasneHue Pn: M36bITOYHOE JaBNEHME HA BbIXOAE NPedoXpaHUTENBHOTO KnanaHa.

MpumeuwaHuana
1 Mpw 3akpbiToM KnanaHe (paboTa knanaHa B pexxuMe OXUOaHWUs) NPOTUBOAABIIEHME PABHO CTATUYECKOMY AaBne-
HUIO P, . B BbINYCKHOW (CBpOCHOM) cucteme.
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2 lNMocne cpabaTtbiBaHUs (OTKPLITUSA) KnanaHa NpoTUMBO4aBNeHNe paBHO CyMMe CTaTMYecKoro fgasneHus P
MyCKHOW cUCTEME WM AMHAMUYECKOTO AaBneHns Py ..
Bo4el cpeqbl.

B Bbl-
ncr
BO3HUKAKLWIEND OT CONPOTUBNEHNA CUCTEMbBI NMPWU NPpOTEKaHWW pa-

3.1.23 npoTMBOAaBneHne guHamuyeckoe P K Mepenap oaeneHus B oTBOAALEM TpybonpoBoae,

BO3HMKAKLLNIA NpyY NPoxXoX4aeHWn NnoToka CGpaCbIBaEMOPI cpedbl NPpW NOJIHOCTbH OTKPLITOM KnanaHe.

MpumeyvaHue — BennimHy AMHaMUYECKOrO NPOTUBOLABMNEHUS CNEdyeT ONpegensaTb Ang Bcex cucTem cbpoc-
Horo TpyBonpoBoaa, B TOM Yucne npu cbpoce cpegsbl Yepes KopoTkne TpyBbl Hanpsimyto B aTMocdepy.

3.1.24 npoTuBoAaBneHWe cTaTU4yecKoe Pn T CrtaTnyeckoe pOaBneHwe 3a npefoxpaHnTernbHbIM

yCTDOFICTBOM Ha MOMEHT €ero CpaﬁaTblBaHMﬂ (I'IDM 3aKpbLITOM xnanaHe).

MpumeyaHune — Cratndeckoe NPOTUBOAABNEHNE MOXET ObITb MOCTOAHHBIM UMW NEPEeMEHHLIM BCNEACTBUE
M3MEHSAOLLMXCA YCNOBMIA B cMcTeMe cOpoca, CBA3aHHbIX o cOpocoM cpefbl OT ApYrMX UCTOMHUKOB M co cOpocom cpedpl
4yepes KnanaH.

3.1.25 perynsipHas cpega: Cpena, ¢ BENMYMHON MaeanbHO-ra3oBoro nokasatens agnabarel k = cpw'cV >1,1.

MpumevaHwne — [aHHblie cpeabl BONM3WN MMHWM KOHAEHCALMMW MPU M303HTPONHOM PacluMpeHnn KOHAEHCUPYIOT-
cA. Takne cpefbl BCTpeyatoTesa Hanbonee YacTo. K HMM, B 4acTHOCTW, OTHOCATCA NOYTW BCE Cpedbl, CpaBoYHbie AaHHbIe
KOTOpbIX NpyBeAeHsl B Tabnuue A.1.

3.1.26 peTporpagHas cpepna: Cpefa co CNoXHbIMK MHOFOATOMHBIMI MOMNEKYNaMmu U BeNWYUHOW K = cpfcv
Bnuakoi k 1,0.
MpumeyaHwne — [JaHHble cpedbl BOBNU3W NUHUWM KOHAEHCAUMW (KpoMme obnacTn BONM3n KpUTUYECKOM TOYKM)

Mpy M303HTPOMHOM PacLUMPEHMU HE TOMbKO HE KOHOEHCUPYIOTCA, a HaobopoT, ucnapsTtes. [pymMepoM peTporpafgHoi
cpedbl ABMAETCA OKTaH.

3.1.27

chakenbHbIW KonnekTop: TpyGonpoeoa Ansa cbopa 1 TpaHcnopTUPOBaHUA COPOCHLIX ra3os 1 Napos oT
HEeCKOMbKMX MCTOYHMKOB cbpoca.
[FTOCT P 53681—2009, nyHKT 3.16]

3.1.28 acpchexTMBHAA Nnowaab KnanaHoB AnNsA rasa (Mpu KPUTUYECKOM ucteuveHuu) oy F [knako-
cTh — 0, F] 2): MpousBeneHre KoaddULMEHTa pacxoda Ans rasa (Mpy KPUTUYECKOM UCTEYEHUU) oy [KnaKo-
CTW 0p] Ha Mnowadb cegna F.

3.2 3kBMBaANEeHThbl TEPMUHOB

OKBUBANEHTbl HEKOTOPLIX TEPMUHOB, NPUMEHAEMBIX B 3apybexHbix cTaHgapTax, NpuBefeHbl B Npuno-
XeHuu A.

3.3 CokpalieHus

B HacTosAweM cTaHgapTe NpUMeHeHbl Creaylol e CoKpalleHus:
MK — rnaBHbIf NpegoxXpaHUTENbHbIA KranaH uMMnynbCHO-NpeaoXpaHuTENBHOTO YCTPOMCTRAE;
33n — 3anuparLmii AaNEMEHT;

WIMK — vMnNynbCHBIM NPeaoxpaHuTenbHbINA Knanat;

UMY — umnynscHO-NpegoxpaHuTensHoe YyCTPOWCTBO;

HO — HopmaTuBHaa gokymeHTauus;

MK — npepoxpaHnuTenksHbIN KNanax;

NMC — nacnopT;

P3O — pykoBoACTBO MO 3KCMyaTaLuu;

TY — TexHu4yeckne ycrnosus;

31 — skcnnyaTaunoHHas OOKYMEHTaUMs.

3.4 Obo3Ha4veHusA

B HacTosllweM cTaHgapTe NpUMeHeHbl criefyolne 0bo3HaueHns:
DN — HOMWHaneHbIA guameTp;
DN — HOMUHaMbHbIN ouameTp BXOAHOMO natpybka knanasa;

DN2 — HOMMWHaIbHbLIA anamMmeTp BbIXOOHOIO I'Iany6Ka KnanaHa;
F— MuHMManbHas nnowagb cegna Knanasa,

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 10/72
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-12.2.085-2017



https://gostexpert.ru?utm_source=pdf&utm_medium=51770
https://gostexpert.ru/gost/gost-12.2.085-2017?utm_source=pdf&utm_medium=51770&utm_term=page

roCT 12.2.085—2017

G — nponyckHasa cnocobHOCTL KnanaHa;

G, — aBapuiHbIA pacxof, KoTopblia fomxeH cbpocuts MK;

G* — MaccoBad CKOPOCTb (pacxol Ha eQuHULY nnowanun);

G’ 4eq — MaccoBas CKOPOCTb, paCcCYUTaHHana no Moaeny naeanbHoro conna (Wwryuepa);

Ky, — Ge3paamepHbli KO3 MULMEHT, XapakTepusyoLLnA OTNUYMe JOKPUTUYECKON MacCOBOW CKOPOCTU
OT KpUTUYECKOM;

K, — KO3 MULMEHT, YYMThIBAIOLLWA BO3MOXHOE YMEHbLIEHME NPONYyCKHOWM CnocoBHOCTM BCreAcTBMe
YCTaHOBKM 40 W/MnW nocrne knanaHa meMbpaHHO-NpegoxpaHnTenbHbIX YCTPOWCTB;

K; — nonpaBo4Hbli KO3 WULNEHT Ha BNUSAHUE TeMNepaTypbl;

K, — k03 ULMEHT, y4UTbIBAIOLWMUIA YMEHbLLEHUEe MPONyCKHOM cnocoBHOCTH Npu copoce yepes knanaH
BbICOKOBA3KNX Cpe[ BCNeAcTBUe AOMNONMHUTENbHbIX TMOPaBNUYeckuX notepsb;

K, — nonpaBo4Hbid KO3(MOULMEHT, YUUTbIBAKOLWIMA 3DdEKT HEeMOMHOro OTKPLITUA pasrpyKeHHbIX MK
M3-3a NpOTUBO4ABNEHUS,

K, — 6espasamepHas maccoBasi CKOPOCTb;

K, kp ©e3pa3zmepHas MaccoBasi CKOPOCTb NMpU KPUTUYECKOM MCTeYeHU (onpenenaeTcs TONbLKO napa-
MeTpamu cpefbl nepes KnanaHom);

M — uncno Maxa;

M,, — monsipHas Macca pabouei cpeasbl;

N — konwnyecTBO NapannensHO YCTaHOBNEHHbBIX U OOHOBPEMEHHO paboTalLnX OQUHAKOBLIX KIanaHoB;

P — paBneHue pac4eTHoe (M3bbiTOYHOE);
P28 max — MakcumManbHO JoMycTMMOe AaBrieHne aBapuiHoro cbpoca;

Py — abconTHoe AaBneHve Ha BbIXOAe U3 Ceana Knanasa,

P, — abconioTHoe AasneHue 40 KnanaHa, paBHoe CyMMe 4aBlIeHUs MOMHOTO OTKPLITUSA U aTMOCHepHO-
ro paeneHusi, T. e. Py = Pg + Poo

P, — abcornTHoe AaBneHne 3a KrnanaHoM Mpyv ero NMoriHoM OTKPbLITAKM, PaBHOE CyMMe MpoTUBOAaBIe-
HUst U aTMocdepHoro Aaenexus, T.e. P, = P+ P

PN, — HoMuHanbHoe AaeneHne BXOAa,

PN, — HOMWHanbHOe AaBneHue BbiXoAa;

atm’

P,y — @TMOCepHoe AaBrneHune (Mpy HopMmanbHbIX aTMocdepHsix yenosuax Py = 101320 Ma);
PKOH,D. — [JaeneHvWe Ha4vana KoHAeHcauuu;
PKp — abconTHoe KpUuTUYecKoe gaBnexHne paboyen cpenbl;

P,, — OasnexHue HacTponkn (M3bbiToYHOE);

P\, ucn — AABMNEHWe HacTPOMKu (M3BbITOYHOE) MPU CTEHAOBLIX NCTbITAHNAX;

P, .o — BaBneHve Havyana oTKpbITUA (M30bITOYHOE);

P\io ven — DABMNEHME Hauana oTKPbITUA (M3BBITOYHOE) MPU CTEHAOBLIX UCTbITAHUAX;
P, — npotueogasnexmne (M36bITOUHOE);

Po — OaBrneHve romHoro oTKpbITUA (M30LITOYHOE);

Py qun — NPOTUBOAABNEHUE AUHAMUYECKOE;

P, ot — NPOTWBOAABNEHWE cTaThu4deckoe (M36bITouHoe);
P, — naBnexve pabouee (M3BBLITOYHOE);

Ppas — AaBneHue paspelleHHoe (M3bbITOYHOE);

Pr— vucno MNpaHaTtng;

P, — npvBeaeHHoe gasnexHue,;

.F’rg — NpuBeAeHHOe gaBneHwne rasoBon grasbl cpeabl;
P, — npvBeaeHHOe faBneHne XUAaKon gasbl cpeasl;

R — 8,3143 x[x/kmonb-K — yHMBepcanbHas ra3oBasi NOCTOSAHHAS,;

Ryn — yaenbHas rasosasi NoCTOAHHAS;
Ryn g — YAEnbHas razosas nocTosiHHas ras3oBon hasbl cpenbl;
Ryn | — YAernbHas rasoBas NOCTOAHHARA XKMAKOW hasbl cpeabl;

Re — yucno PeiHonbaca;
T, — Temnepatypa paboyen cpedbl Nepea KnanaHoM npv gasneHun Py;
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TKp — KpUTU4ecKasa Temnepartypa paboyen cpefbl;

T, .ac — TEMMEpATYpa HaCkILLEHNS,;

T, — Temnepartypa cteHku MK n Tpybonposoaa;

C
T. — TemnepaTypa « TOPMOXEHUSA» cpefbl;

TOpM
T, i npuBedeHHas TeMneparTypa;
T1rg — npuBedeHHasa TeMmnepaTypa ra3osoun pasbl cpefbl;
V, — ynenbHbin 06bem napa npu napameTpax nepea knanasom Py u T;
X — CTerneHb CYXOCTW BMaXHoro napa npy gaeneHuu NonNHOro oTKpeITUA U Temnepatype ao MK;
Z — KO3(hDULMEHT CXHUMAEMOCTH;
Zg — KOA(hDULMEHT CHUMAEMOCTU ra3oBon daskl cpenbl;
Z, — KO3 MULMEHT CKUMAEMOCTY XUAKON hasbl GpeLbl;
AP,, — notepu Aaenexus Ha Bxoge;
Cpg — YAEnbHas nzobapHas TennoeMKkocTb razoBon hasbl cpeabl;
Cp — YAenbHas n3obapHan TeNNOEMKOCTb XWUAKOW dhasbl cpeabl;
Cyg — YAENbHaA N30XOpHas TennoemKocTb rasoBoW asbl Cpeabl;
C,| — yAenbHas U30XopHasa TennoeMKoCTk XUAKOW hasbl cpebl;
dy — AvameTp cefna KnanaHa;
hgl — CKpbITas TennoTta napoobpasoBaHus;
hg — yaernbHas 3HTanbnusa napa;
h, — yaenbHas sHTanbLNUA XUOKOCTH,
I, — BTVHa BXOL4HOTO WTylepa (natpybka) knanaHa fo ceana;

1]
/ — ONHa BXO4HOro nanyGKa, Ha KOTOpOI;'I yCTaHaBnnBaeTCA paBHOBECHOE TeHeHue ([

LT paBH

r— KO3 (PNLMEHT BOCCTAHOBEHWS;

§q — 3HTpONUs;

t — Temnepartypa pacdeTHas;

o — KO3thdULUMEeHT pacxona;

04— KO3 hMLMEHT pacxoaa ANnsA rasa (Mpy KpUTUHECKOM UCTEHEeHNN);
0y — KO3 MUUMEHT pacxoda AnA KUOKOCTH;

o4 F — aghdpekTuBHas nnowab KnanaHos Ans rasa (Mpy KpUTUYECKOM UCTEUEHUM);
0,F — apdheKkTMBHAA NNowab KnanaHoB Ans XKULKOCTY,

B — oTHoweHWe abconoTHLIX JaBNEeHWUI;

ng— KPUTMYECKOE OTHOLLUEHWEe abCoNTHLIX JaBNEeHWN;

Bg — BespasmMmepHbIin K03 hUUMeHT TENNOBOrO pacluMpeHns razoBoi hasbl cpeqbl;

=0,1 m);

LT pasH

B, — BespasmepHbIi KOIHOUUMEHT TEMMOBOMO PaclUMPEHUs XUAKOA (asbl cpedbi;
k — nokazatenb aguabartsl;

kg— Ge3paszMepHble KO3 MULMEHTEI U30TEPMUYECKON CXXUMAEMOCTU Napa;

f{} — Be3pas3mepHble KO3 PULMEHTbI M30TEPMUYECKON CHUMAEMOCTU KUAKOCTH;

n — nokasarternb U303HTPONbI;

Ny, — NOKa3saTerb U30IHTPONbI Npu AaeneHun P

Ny — NokasaTernb N303HTPOMbI rasoBow asbl cpeasbl;

N, — roKasaTerb U303HTPONMbI XUAKOK hasbl cpedbl;

L1 — koachpuumneHT [Ixoyna-ToMcoHa;

L — AMHaMuyeckas BA3KOCTb paboyel (cOpackbiBaeMoit) cpenbl;

Hg — AMHaMU4eckas BA3KOCTb ra3oBoi hasbl cpenbl;

U — AVHaMUYeckas BA3KOCTb XUAKOW (hasbl cpefbl;

pg — MMOTHOCTb Cpefibl Ha BbIXOAe U3 WTyuepa (T. e. U3 ceana Knanala), npu napametpax Py 1 sy;
P4 — MNOTHOCTb cpedbl Npy napameTpax P, n T, ao MK, npu ero NonHoM OTKpbITUK;
pg — MNOTHOCTM ra3oBoi (asbl cpeab;

p; — NMOTHOCTU XUAKON hasbl;

£ — obbemMHas fons rasa npu Ted4eHun a3 ¢ OAMHaKOBbLIMKU CKOPOCTAMU;
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A — KO3hUUMEHT TENNONPOBOOHOCTM Cpedbl;

A — TemnepaTypHbI NoKkasaTenb W303HTPOMLI AByXcasHol cMmecy;

Ag — TemrnepaTypHbIi NokasaTenb W303HTPOMNLI Fra30Boi hasbl cpebl;

A|— TemneparypHble nokasaTenu N30aHTPOMbI XMAKOK dasbl cpedbl.

B TekcTe cTaHgapTa equHWULElI BEMWYMH COOTBETCTBYHT OCHOBHLIM M NMPOWM3BOAHBIM eauHuuam CU no
Tabrvuam 1, 2, 3 TOCT 8.417 (Hanpumep, a, m, K, c, Kr), KpoMe cny4yaeB, KOrga oroBOPeHo MHOE.

4 O0wme NonoXeHnA

4.1 KpaTkue xapakTepuMCcTUKU U peKoMeHAauMn No NpUMeHEHUIO KNanaHoB pasfnMYHbIX
KOHCTPYKL WA

4.1.1 KpaTtkve xapaKkTepucTUK1 U pekoMeHAauum no npuMeHeHno OBy Xno3numMoHHbIx MK:

- PEKOMEHAYTCH AN MPUMEHEHWUA Ha CKUMaeMbIX cpedax, Hanpumep, nape, BO34yxe Unu rase,

- MPW OOCTUXKEHWM OaBMNEeHWUA Havarna OTKPbITUA OTKPLIBAKTCA Ha MOMHbIA XOA4;

- obecne4ymBaT BLICOKYH MPOMNYCKHYH cnocoBHOCTE Npu paboTe Ha CxXMMaeMbIX cpedax.

OcHoBHOM HegocTaTok — asTokonebaHus 33n. Bo3HMKHOBEHME aBTOKoNebaHWin BO3MOXKHO!

- B Cny4ae 3aBbllUeHWs TUNopa3Mepa KnanaHa;

- B CMCTEMAX C NepeMeHHbIM aBapUNHLIM pacxonom,

- Nnpw KonebaHusax npoTuBodasnenns (Ana HepasrpyeHHbix MK);

- eCnu BpeMs pocTa aBapunHOro pacxona 4o CBOEro MakCMMarnbHOro 3HadeHus nNpeebILasT Bpems nos-
HOro OTKPbITUA KnanaHa;

- eCrV BpeMs MpOXoXKOeHWUs1 3BYKOBOMW BOMHbLI MO nofasogswemy Tpybonpoeoay oT knanaHa u obpatHo
COU3MEPUMO CO BPEMEHEM OTKPbLITUSA UMW 3aKpLITUA KnanaHa.

Mpumenenne MK gna HecxrMaemblx cped MMeeT 0CoBeHHOCTY:

- OTKpbITWE KNanaHa Ha NonHbIA X04 NPOMCXoAUT Npwv AaBMEHUU Ha4vana oTKpbITMS. beicTpoe oTKpbITHE
npvBOAUT K cOpocy BonbLUOro pacxofa cpenbl M pe3koMy NageHuto AasneHns B 3awuwaemomM obopygoBaHmu;

- Nocne pesKoro nageHus aeneHuns KnanaH MoOMeHTanbHo 3akpeiBaeTcH, CNPOBOLMPOBaB rngpaenvye-
CKWIA yaap C BO3MOXHOW HEeYyCToNYMBOM paboToi KnanaHa.

He pekomeHayeTca NpUMEHATb HEpa3rpyXeHHble AByxno3uunoHHsle MK npu cneagytowmx npotMBogas-
neHnax P

~Pa20,10-P—ang Pay =1,1-B;

-P,20,15P,—ana P =115-P,.

He gonyckaeTcs npUMeHATb KnanaHbl NPy NPOTUBOLABMEHUAX, MPEBLILAKLLMX 3HaYeHne JOoNYCTUMOro
NPOTUBOAABMEHMWSA, YKazaHHoe narotoButenem B TY n P3 Ha knanaH.

4.1.2 KpaTkne xapakTepUCTUKN 1 peKoMeHOaLuMu no npuMmeHeHuto nponopumoHaneHsix MNK:

- UMEIOT MPONopPLMOHANbHYO XapakTepucTuky nogbemMa 339, T.e. nogbem 331 NpoMcxoauT paBHOMEp-
HO, NMPOMNOPUMOHANELHO MOBLIWEHWKD OaBneHus B cucteme. C nogbemom 33n paBHOMEPHO YBENUYUBAETCS
obwem cbpacbiBaemon cpegbl. MK oTKpbiBaeTCs MMEHHO B TAKOW CTENEeHW, HAackonbko 3To Heobxogumo ans
yCTaHOBMeHus paboynx napameTpos;

- peKoMeHayeTcs NpUMEeHATb A9 HeCcKUMaeMbix cpel, HanpuMep, BoAb;

- KOHCTpYKUMA MK He uciknyaeT BO3MOXHOCTb NPUMEHEHWA Ha CXMMaeMbix cpefax;

- npw yctaHoeke MK B cucTeMbl ¢ NepeMeHHbIM aBapuinHbBIM PAcXO4OM He BO3HMKAET aBToOKonebaHnA.

JonycTvMbIM NpeBbILLEHWS NMPOTUBOAABNEHUA HA4 OaBNeHUe HacTPOWKKU NpvBeaeHsbl B Tabnuue b.1.

4.1.3 PasrpyxeHHsble MK npuMeHsaoT B cnyyadax, Korga QUMHaMuU4eckoe NpoTUBOLaBlEHWE CIULLKOM Bbl-
cokoe (B cooTBeTcTBMM ¢ Tabnuuen b.1). BnvaHwe npoTuBogaBneHns Ha Ka4yecTBO 3KCMyaTauuuy KnanaHa u
€ro NponycKHy cnocobHOCTbL ONMCaHO B MPUNOXeHUn b.

MMpy NOCTOAHHOM CTaTUYECKOM MPOTUBOAABIIEHUW OOMYCKAETCA He MPUMEHSITL Pa3rpyXeHHbIN KnanaHx.
B atom cny4ae ans KoMneHcauun BO3OeWCTBUA NPOTUBOAABMNEHWA Ha AaBNeHWe HacTPOWKK Npu HaAcTponKe
MK Ha vcnbiTatensHOM CTeHde cnefyet YMEeHbLUWTL AaBrneHne HacTPOMKM B COOTBETCTBUM € 5.13.

He pekomeHayeTca npumeHsTb pasrpyxeHHble K npu npotuBogasnexusx P, npesbiwaowmx 50 % ot
AaBINEHUsa Hayana oTkpbITUA P .

He gonyckaeTcs NpUMeHATb KnanaHsl Npu NpoTUBOAABMNEHUSIX, NPEBLILLANLWMX 3HaYeHne 4oNYCTUMOro
NPOTWMBOAABMEHWSA, YkaszaHHoe u3rotoButenem B TY n P3 Ha knanaH n obecneynBaroLLero ycraHOBNEHHbIE

COOTHOLLEeHWA Mexay gasneduamun P, P P o1 P,
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[Mpw pacyeTte pasrpyxeHHbix MK cnegyeT y4uTbiBaTh BUSHME NPOTMBOOABMEHUA Ha MPOMYCKHYO Cro-
co6HOCTh BBEAEHMEeM MonpaBoYHOro kKoadduumenTa K, yunTeiBaouero apd ekt HenonHoro oTkpbitua MK
13-3a NPOTMBO4ABMNEHUS:

- MK, paboTtatowme Ha razoobpasHbix cpegax:

a)npu P /P, <030 (ansa P, =11-P,)u P /P, <0377 (ana P, = 1,15-P,) — koatbcpuuueHnt K, = 1,0;

6) npn 0,30 < P /P,,<0,50 (ana P =1,1-P,)n 0,377 < P /P, < 0,50 (ansa P ,= 1,15-P,) — koaddnuu-
eHT K, B COOTBETCTBUU C chopmynamu Tabnuubl [1.1 unu pucyHkom W.1a;

- MK, paboTtatwoume Ha XUOKWMX cpenax:

a) npu P /P, < 0,15 (ans Bcex P ) — koadhduument K,=1,0;

6) npn 0,15 < P /P, < 0,50 (ans Bcex P, ) — koadhduuneHT K, B COOTBETCTBUM C (hopMynamu Tabnuub
0.1 unu pucyHkom U.16.

4.1.4 MY, oTHocAWMeCcs K KnanaHam HenpsaMoro JencTBus, NPUMEHSAIOT B Crydasx, ecrnu:

- HEMb35 NPUMEHWTL KnanaH NPsSMoro AeMcTBMS;

- TpebyeTca cOpocuTh pacxod cpefbl 3Ha4YuTeNnsHO BonbLIKA, YeM MOXeT nponycTuTs MK npamoro gei-
CTBUSA,;

- ana cbpoca cpenbl Tpebytotea MK HomuHanbHbix gnameTtpoe DN cebiwe 300.

OcobeHHocTM LMY:

- MO KOHCTPYKUMM npegcTtaenaiT coborn MK nponopunoHansHoro 4eAcTBuIS;

- He BNagatoT B BUBpaLuuio;

- MPY NPOEKTUPOBAHWUU YCTPOWCTB ANA XUOKUX cpeq HeobxoouMo y4uTbiBaTb CriefylLulne xapakrepu-
cTukn paboyen cpefbl: BOCIPUMMHYMBOCTL K MONMMMEPU3ALNA UKW 3aCOpY, BA3KOCTb, HanMyne MexaHu4ecKux
4yacTul, KOPPO3UOHHYH aKTUBHOCTb.

HonyckaeTtcs npumeHsTb VMY npu npotuBogasneHmsx go 95 % oT faBneHusa Hadana oTKpbITUS.

4.2 MpuHUMNManeHbie cXxeMbl paboTbl HEKOTOPLIX KOHCTPYKUMiA MK, KOTopbie HY>KHO yYMTbIBaTh NpW Bbl-
Bope W pacyeTe NponNyckHOW cnOCOBHOCTUW, NpUBEAEHbI B NpUnoxeHnn B.

4.3 MNepeyeHb BO3MOXHLIX COCTOSIHUIA cpefbl Ha BXoAe B KrarnaH, KoTopbkle MOryT NPUBECTK K BO3HWUKHO-
BEHWMI0 ABYX(ha3HbIX NOTOKOB, NpuBedeH B Tabnnue 1.

Tabnuuya 1 — lNepevyeHb BO3MOXKHBIX COCTOSHWIA cpedbl

CocTosaHne
cpefbl Ha Bxoae BosmoxHblE Cny4Yan BO3HWKHOBEHWA ABYXcha3HbIX NOTOKOB Mpumep cpeabl
B KnanaH

HungrocTte HunpakocTs € pacTBOPEHHBIM ra3om CO,/sopa
HKnokocTe B COCTOSHNMKM HACKILLEHWUA Kunsawas soga
Heporpetaa Oo TemnepaTypbl HacbILEHUSA XWOKOCTb C BO3MOXHOCTBLK | Bekvnatowlas Boga
BckunaHusa B MK

[as/nap Bnunakui k HackiWweHWio nap (¢ BoamoxHon koHaeHcauuner B [NK) Map

[a3/kuokocTb MaphkuaokocTs Map/Boga
He mncnapsawwasaca KUOKocTb M HEKOHAEHCUPYHOLLMIACA ra3 — rasoxunakocT- | A3oT (Bo3gyx)/Boaa
Has cmechb (HeT dha3oBoro npespalleHus) ¢ gecopbunein nnu BolAeNeHUeEM
rasa

4.4 Mpw onpegeneHun NpUYMH MOBLILLEHWS OaBMeHUsa B 3alMllaeMol CUCTEME U, COOTBETCTBEHHO,
nepeg KnanaHom crnefyeTt NPOBECTU aHanv3 BO3MOXHbIX aBapUHbLIX CUTyaLUn.

BoamoxHble cLieHapuu aBapurHbIX CUTYaLMid pacCMOTPEHbI B MPUNoXeHuu I

4.5 MocnepoBaTtenebHocTh pacyeTa MK npeactaeneHa B Tabnuue 2.

4.6 MpumMep COOTHOLLEHWS faBneHuii B 3awmwaemom obopygosanun v MK npuseneH B Tabnuue 3. Jo-
NycKawTcs Apyriue COOTHOLUEHUS OAaBMNEeHUn B COOTBETCTEBUM C MpUMedYaHuamMu Tabnuusl 3 npy cobno-geHuu
TpeboBaHui 5.2—5 .4,
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Tab6nwuua 2— MNocneaoeatensbHocTb pacyeTa MK

Bnok-cxema pacyeta Llens pabotkl (pacqera)

AHanna BO3MOXHbIX cueHapuneB aBale?lelX cmyau,wﬁ

OnpeneneHue
NPHUUYMH NOBLILLIBHHOMD AaBNeHUs

OnpegeneHue:

- (hbazoBoro cocTaBa cpedbl Ha Bxoae B [1K npu ero oTKpbITMM — 0gHOga3HbINA
UNu OByxdasHblii COCTaB;

- MecTa 1 NpyYMHbl 0BpasoBaHua OBy xdasHon cMecK

OnpepeneHwve
cbazoBoro cocraea cpefnl
Ha Bxope B MK

PacueT cueHapus aBapuitHON CUTyauuu, onpeneneHme MMHUMansHo Heob-
XxoOMmoro pacxona cbpackiBaeMoro NpoaykTa 1 ero napameTpoB (COcTaBa,
[aBMNeHusa, TeMnepaTypbl)

QOnpeaeneHwe
aBapuAHOIO pacxoaa
npu c6poce Yepes MK

OnpepgeneHue Tunopasmepa [K:

- BbIBOp MeToda pacyeTa;

Pac4er Maccosoii ckopocTh - onpegerneHne pexrmMa TeYeHNs;
uepes MK n pacyer MK - pacyeT MPOoMyCcKHON CNOCOBHOCTH;

- pacyet Tpebyemoi nnowaau ceana

Pacyer:
Pacuer alloMoiIos - NWHWIA aBapuiiHoro cbpoca (NoaBoOsALLErc 1 OTBoAALLErO TPY6ONpPoBOaoE);
noasoAsiLeA M COPOCHOH - AUHAMUYECcKOoro NPOTUBOAABNEHUA

NAHAA
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Tabnuuya 3 — lNpuMep COOTHOLWEHNS AaBNeHWA B 3awMaemom obopygosaHmm u MK

[asnexuve B sawmwaemom obopyaosaHnm YenneHoB LEOMRYE: [asnenue 8 MK
ALl pyﬂ Hue OasneHus
MakcumanbHoe
AaeneHve asapuiHoro cbpoca ™ Pan max
Pr— [aBneHne NonHoro oTKpbITUA
PacyetHoe paBneHne —P P [aBneHne Ha4ana oTKpbITMA
P — =)
H [aBneHve HacTpoikn
Py [aBneHune 3aKkpbITUs
Pabouee naBnexHvne _Pp

MpumevaHus

1 PacueTHoe AaBneHue, Kak NpaBumo, NPUHUMAIOT paBHBIM paGoyeMy AaBrneruto unu Belwe P 2 P, [Ina cuctem,
HaxoOAaWwmMxca B aKkcnnyataumm P = Ppas.

2 CooTHoleHve Mexay AaeneHnamv P - v P, xapakTepuayloliee J0nyCTMOe KpaTKOBPEMEHHOE MpeBbilueHne
pac4eTHOro AaBneHns BO BpeEMA aeapuiHoro cbpoca, pernameHTUpyeTcs cTaHgaptaMu U B 3apybexHoi npaktuke obo-
3HaYalT TEPMUHOM «aKkyMynupoBaHue (accumulation)» (onpefeneHne TepMuHa B npunoxxeHun A). B cCOOTBETCTBUK €
6.2 [6] Pog max s 1.1-P.

3 CooTHOWeHVWe MeXay NOoMHbIM AaBfeHVeM W AaBfeHWeM HacTPoWku WNuM AaBfMeHWeM MOMHOTO OTKPbITWA
(overpressure) — BblpaxaloT B eAUHMLAX U3MepeHnsa aaenenns (P, — P,) UK B npoLeHTax oT AaBNeHWs HacTPOMKM
UNW OaBreHns NonHoro oTkpbITus (P /P,).

4 TpeboBaHWs K OCHOBHLIM XapaKTepucTikam B paboymnx yCrioBUsAX:

-P,> Pp — ycnoeue obszatensHoe n obecneynsaeT npotekaHve npouecca 6e3 ytedku yepes MK, npesbiwatoLlen
OONYyCTUMYHO;

- Pp (nru Ppas) < P,, £ P — ycnosue obasatencHoe W obecnednBaeT cpabateiBaHue CUCTEMBI aBapuiiHoro cbpoca
NPV NpeBbILLEHNW AaBMNeHUs Hag pac4eTHBIM JaBneHueM. B cnyyae ecnv pacyeTHoe AaeneHune npeseiluaeT pabodee (pas-
pelleHHOe) AaBneHue meHee, YyeM Ha 10 %, AaBneHWe Havana OTKPLITUA OOMKHO OTBeYaTb YCMOBUIO: Pp <Py S 1,1-Pp
(npw ycnosuu, yto P, < 1,03 P). MNpu ycTaHoeke Heckonbkix MK goctatouHo oBecneynTs BbINONHEHWe TpeboBaHMA XoTs
Obl ANA ogHoro U3 HUX, apyrue MK MoryT BbiTe HACTPOEHb! HAa Gonblune 3HaveHua P, 1 KnanaHel ByayT cpabaTbiBate no
Mepe pa3BUTUS aBapUHOW CUTyauuK;

- Poo € Pag max — Ycnosue obazatensHoe 1 obecnednsaet nonHoe oTkpeiThe MK 0o noctkeHna MakcumarnsHo Ao-
NycTUMOTO AaBneHuns aBapuiHoro cbpoca;

-P;2 F’p — ycnoBeue He obsasaTensHoe. [Npu BbiNonHeHuUK ycnoeus NK 3akpoeTca caMm, Kak ToNeKo aBapuitHas cuTy-
auusa byget ycTpaHeHa, KOHTPOnb M BMelLaTenbLCTBO onepatopa He noTtpebyetcs.

5 MNpuBeaeHHbIN NPUMEp ABNSETCA YaCTHBIM CIy4aeMm, He YYMTbIBaKoLMM BO3MOXHbIE ApYrie COOTHOLLEHWUA MeXOY

pasnennamu P, (Py.), Py, Pg. P Prg, P

no’ ° ae max:

HO’

5 O6wume TpeboBaHuA K BbIGopy K 1 pacyeTy nponyCKHOM CMNOCOOHOCTU

5.1 Onsa 3awmTbl 060OpyaoBaHWs NPUMEHSIOT KnanaHbl M MX BCNOMOraTenbHble YCTPOWCTBa, COOTBeT-
cteytowme tpebosaHuam MOCT 12.2.063. 3awwmTe MK nognexut obopynosaHue, B KOTOPOM BO3MOXHO MNpe-
BbllleHWe pabodyero gaBneHWsa Ha[ pacyeTHbIM: OT MUTAaKOLIEro UCTOYHMKAE, XMMWUYECKOW peakLuW, Harpesa
noforpeeaTensaMu, CONHEYHOW paguauun, B criydyae BO3HUKHOBEHUS Noxapa pagom ¢ obopyaoBaHUeM U T. 4.
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KonwnyecTBo knanaHoB, UX pasmepbl U MPONYCKHYI CnocoBbHOCTL BbiBMpatT Tak, 4Tobbl B 0bopygoea-
HWW He MOINO co3fdaBaTbCsa JaBMneHne, NpeBbiwanLlee pacyeTHoe (pa3pelleHHoe) gasneHne obopygoBaHmus
©onee 4yem Ha BeNUYUHY, NpegycMmoTpeHHyr HA.

5.2 [laBneHwe HacTPOWKK, Kak NpaBuro, NpUHUMaKT He MeHee:

- paboyero gaBneHus;

- pabovero gasneHuns npu cbpoce B atMocepy He TOKCUYHBIX W HE B3PbIBONOXaPOONACHbIX BELLECTB,
Hanpumep, BOGAHOrO napa;

- 0ABNEHWA, YBEMWYEHHOTO MO CPaBHEHMIO C paboyum JaBneHMeMm M3 SKOMOrMYEecKMX coobpakeHui
n/vnn coobpaxeHuit besonacHocTy, Npu cbpoce B aTMocdepy TOKCUYHBIX W/MMNK B3PbIBOMOXapoonacHbIX Be-
wecTtB. B atom cnyvyae BenvunHy AaBNeHWsA HACTPOWKW ONpeaendoT B COOTBETCTBUM C AEWCTBYIOLMMN HOp-
MaTVBHBIMKM MPaBOBLIMW aKTamu, peKoOMeHAauusaMu, Unv pacyeramu, 6asvpyroLMMUCS Ha TEOPUM OLEHKU
PUCKOB.

B cny4vae 3apaHee 3agaHHON BENWYMHBI PACYETHOIO UMW Pa3peLLeHHOro AaBneHns, AaBneHne HacTpomn-
Kn BbIBUpatoT Tak, 4Tobbl BeiNONHANMCEL TpeboBaHua 5.1 HacTosiLero cTaHaapTa.

JonyckaeTca no TpeboBaHNSAM OeNCTBYIOLMX HOPMATHUBHbBIX MPaBOBbIX akTOB, TpeboBaHMI0 3aKa34vuka,
MINW MHBIM coobpaxeHusam NpuHYMaThL Bornee BbICOKME 3HAYEHUSA AaBNEeHVs HACTPOWKW, MPU YCMOBUM BINON-
HeHusa TpebGoBaHWn 5.1 HacTosALWero ctTaHgapTa.

5.3 [laBneHne HACTPONKK MPUHUMAIOT TakuM, 4ToGbl AaBneHne Havana oTKpbITUA P, He npesbiiano
pacyetHoe P (unu paspeluerHoe P ,;) naenexne obopyaosanus — Py, < P (uin P < P

HNonyckaetca ysennyexune gasneHus Hadana otkpeitua P, ao 1,1-P (vnn 1,1-P
P (unn paspelueHHoe Ppa3) dasneHve obopyaoBaHus paBHO paboyemy gaBneHuo Pp.

5.4 [laBneHve NOMHOTC OTKPbITUA KNanaHoB He AOMKHO NpeBbIlaTk 3Ha4eHne, paccyMTaHHoe No OgHON
13 popmyn:

- ana P, menee 0,3 MlMa (3 6ap)

paa)'

pa3), ecrnn pac4HeTHoe

P, =P, *+0,05Mla (0,5 Bap); (1)
-ans P, ot 0,3 o 6,0 MMMa (ot 3 go 60 6ap)
P, =1.15P,; (2)

-ana P, cebiwe 6,0 MMa (60 6ap)
Pog = L1:P,,. (3)

[onyckaeTca NpUMEHSTL KnanaHbl ¢ OPYTMMKU COOTHOLLEHUSMU MeXay OaBNeHWeM HacTpouky (oaene-
HMEM Ha4Yana OTKPbITWUS) U aBNEHWEM NOMHOro OTKPLITWUS NpW cobnogeHun Tpeboeanuin no 5.1.

5.5 MeToaukmn pacyeTta nponyckHoi cnocobHocTy MK nprvBegeHsl B npunoxexHusx O v E.

Mnowaab cegna MK, BbibpaHHOro U3 katanora, AonkHa ObiTb paBHON MNK Bnnxaniien bonbLUeR K pac-
YeTHOM MWUHWUManbLHOW niowaaM cegna.

5.6 KoHCcTpyKUmWsa KnanaHoB 1 BCNoMOraternbHbIX YCTPOUCTB A0MKHA:

- obecnevnBaTte cBOBOAHOE NEpeMeLLeHNe NOABMKHbLIX 3NEMEHTOB KnanaHa v UCKIoYaTh BO3MOXHOCTb
ux Bblbpoca;

- UICKIM0YaTh BO3MOXKHOCTb NPOU3BONBHOTO U3MEHEHWUS PETYNUPOBOK.

5.7 MK pasmeLyator B MecTax, AOCTYNHbIX AN ygobHoro n HesonacHoro obcryXuBaHWS U PEMOHTA.
Mpw pacnonoxeHuun KnanaHa, TpedyoLlero cuctemaTnyeckoro obcnyxueaHua Ha BeicoTe Gonee 1,8 M, npe-
AycMaTpuBaKT ycTponcTBa Ang yaoobcTea obecnyxueaHums.

5.8 KnanaHbl crnegyet yctaHaBnueathb:

- B COOTBETCTBUM C TpeBOoBaHUAMM TEXHUHECKMX PErNaMeHTOB;

- B 30He ra3oBoi (MapoBoW) gasbl;

- B MecTax, UCKIo4aLlwmx obpa3oBaHMe 3acTOMHLIX 30H paboyelt cpefbi.

5.9 [Ina noxapo- 1 B3pbIBOONACHbLIX BELECTB U BellecTB 1-ro U 2-ro knaccoB onacHocTh no MOCT 12.1.007,
a Takke ansa obopynosaHus, paboTaloLlero Npy KpMOreHHbIX TeMNepaTypax, NpeaycMaTpuBeaT CUCTEMY Kna-
naHoB, COCTosAL Y0 M3 paboyero 1 pe3epBHOro KNnanaHoB, a Takke NepeknoyanLlero ycrponctea. Pabounia n
pEe3epBHbIN KNnanaHbl AOIMKHbl UIMETb PABHYHK MPOMYCKHYH cnocobHOCTbL, obecnevyvBatoLLyo NOMHYK 3alnTy
00opydoBaHns OT NpeBbIWeHNsT AaBNeHnsa CBbille OoNYyCTUMOro. [ns peBn3nMm 1 peMoHTa 4o KnanaHoB (Mpw
HeobXxoOMMOCTM WM NOCIEe HUX) YCTaHaBMMBAOT TPEXXOAOBYID apMaTtypy (Mepekntoyaroliee yCTpOMCTBO), MC-
KIMoYaoLWwy BO3MOXHOCTE OQHOBPEMEHHOTO 3aKpblTA obonx KnanaHoB. [poxogHoe cevyeHue B yane nepe-
Kno4eHus B Niobon cuTyauum OOImKHO BbiTh HE MeHee NPOXO4HOro CEeYeHUs yCTaHaBNMBaeMoro KnanaHa.
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5.10 Mpw akcnnyaTtaumum NK He gonyckaeTtcs:

- yCTAHOBKAa 3anopHOn apMaTypbl Mexay obopyaoBaHuem 1 KranaHoM, a TakKe 3a KnanaHow;

- UICMONb30BaTh KnanaHbl ANA perynMpoBaHus AaBneHus B 060pyLoBaHnN.

5.11 B 3 (NMC n P3) knanaHoB [omkHbl ObiTb YKa3aHbl OCHOBHbLIE TEXHUYECKME XapaKTepucTUKA W na-
pamMeTpbl:

- HOMUHanNbHbIM ouameTp Bxoda DN, v Bbixoga DN,

- HOMUHanbHoe AaeneHve sxofda PN, v Bbixoga PNo;

- K03 PMUNEHTHI pacxofa ANA rasos (MPV KPMTUHECKOM MCTEHEHNN) 0Ly M KUAKOCTEN Oy;

- nnouwiagb cedeHns F, K KOTOPOW OTHeceHbl KoauUUMeHTkl pacxona;

- Ananas3oH AaBreHWn HAaCTPOWKK;

- A@BfIeHWe HacTponKkn P, n/unu fasneHne Ha4ana oTkpeiTua P, ;

- AaBneHune NomnHoro oTKpLITUA P

- AaBrneHue 3akpbiTus P,;

- NpoTuBoAaBneHune P (ykasblBalT 4N HEPA3rpyXeHHbIX KNanaHos B Cryyae, ecnu B KauecTse AaBrne-
HWs HacTponku P, (P, ;) ykasaHo AaBrneHve B 3aliMLaemMoi CUCTeMe, a He Ha CTeHAe U3TOTOBUTENS);

- MOMNpaBoYHbLIA KO3MMULMEHT OT TeMnepaTypbl K;;

- TeMneparypa pacuyeTHas t, °C;

- paboyas cpepa.

Ons obecneueHus BesonacHon akcnnyatauum B TY 1 3 no TpeboBaHMIO 3aKa3umnKa YKaselBaT BENUYK-
HY PEaKTUBHOW CUMbl NPU MakCUMansHOM pacxofe Yepes KnanaH, NoATBEPXKOEHHYH pacyeToM.

512 B 31 Ha knanaH, npefHazHaJYeHHbl ANs 3KCnnyatauuyM npu TemnepaTtypax cpefd 3Ha4duMTensHo
BbILLE (HWXE) TEMNEPATYPhLI OKPY3KatOLLEN Cpeabl, M3roOTOBUTENb JOMKEH NPUBOAWTL B TabrnuyHon nnu rpadu-
yeckoin hopme 3Ha4YeHUsi MoNPaBoOYHOTO Ko3dduumeHTa oT TemnepaTtypsl K, a Takke 3HaueH1ue MyHUManb-
HOW TemnepaTypsbl, MPX KOTOPOW OH MOXEeT BbiTb NpuMeHeH. MonpaBoyuHbIn KoabduuneHT K, npeacrasnset
coB0N MHOXUTENb K AABMEHWUI0 HAaCTpouku P,

Honyckaetcs npuMeHATb Crieayloume 3HadeHus koadduumeHTa K;, ecrnv u3roToBuTenb He NpUBOAUT
ux B K[ (3):

- K, = 1,000 — npu Temnepatype pabodei cpeabl o 100 °C;

- K, = 1,020 — npu Temnepatype paboyen cpeasl ot 100 °C go 250 °C;

- K, = 1,025 — npw Temnepartype pabouen cpeabi ot 250 °C go 300 °C.

TemMnepatypa CTEHOK KOprnyca KnanaHa MoxXeT 6bITb He paBHa pabo4ell TemnepaType npouecca Bcneg-
cTBME (HU3NYECKOro pacrnofioKeHWs KnanaHa, CKOMMeHns HEKOHOEHCUPYIOLWMXCS NapoB HUXE BrycKa Knana-
Ha, YCTaHOBKM paspbiBHON MembpaHbl nepe knanaHom unu oborpesa knanaHa. KoaduuueHT K, nossonset
KOMMEHCHPOBaTb KonebaHusa Harpyskv NpyKuHbl, Bbi3BaHHble TeMnepaTypHbiMW gedopMauusamMmn getanen
KnanaHa, a TaKkke U3MeHeHWsMW (PU3NYECKUX CBOWCTB MaTepuana NpyxuHbl, KaKk npu BbICOKUX, Tak U Npu
HU3KUX Temnepartypax.

5.13 Hactpowka K Ha ncnelTatensHOM cTeHae

5.13.1 Mpu HacTpoyke MK Ha vcnbITaTeNbHOM CTEHOE criegyeT y4uTblBaTb AeWCTBUTENbHbIE pabovune
YCroBuWs (Harpyski) Npu aKcnnyaTauMn KnanaHa: BMaHWe NpoTUBOL4ABNEHMA W/WK TeMmnepaTypbl.

5.13.2 Ona MK, paboTtatowmx 6e3 npoTMBoAaBNEeHUs, NPU CTEHAOBLIX UCMbITAHUSX AAaBNEeHWe HAaCTPONKK
paccyvTbIBaOT No dopmyne

P, en = Py K. (4)

5.13.3 KoHKpeTHbIA anropuTM ydeTa NpoTUBOAaBMNEHUA U TemMnepaTtypbl NpU UCMbITAHUAX onpejenseT
W3roTOBUTENb B 3aBMCUMOCTM OT KOHCTPYKUWK KnanaHa. TunoBon anroputM npueegdeH B 5.13.4.

5.13.4 [nsa MK, patotawwmx npy NOCTOAHHOM CTaTU4ECKOM NPOTUBOAABNEHWUN:

- Ans HepasrpyxeHHbix MK gasnedue ucnoitaHuin P, |, .. NP CTEHAOBbIX UCMbLITAHUAX PABHO Pa3HOCTU
MexXay AaBMeHWeM HacTpolkn P, 1 cTaTMHeckuM npotmeBogasneHvem P .

- ana pasrpyxeHHbix MK He TpebyeTca yuntbiBaTh CTaTMYECKOE NPOTMBOAABMNEHWE BCNEACTBME HEe3Ha-
YNTENBHOCTU U3MEHEHWUS CUMbl 3aKPLITUSA, BbI3BAHHOIO CTAaTUYECKUM NPOTUBO4ABNEHWEM;

H ncn

Mpumedarnune — [NonpaBoqHbIA KOADMUUMEHT K, yUMTbIBAIOLMA 3DHEKT HEMOMHOMO OTKPLITUSA PA3rpyKeH-
Heix MK 13-3a npoTvBoAaBneHns, BBOAAT NpM pacyeTe peansHon nponyckHown cnocobHocTu B cooTBeTcTBUM ¢ B.3.5;

- OnA onpegeneHns BefIMYMHbI aBneHUs UCMbITaHWUM PH wen Ha UCMbITATENbHOM CTEHAE, NMPK Heobxogu-
MOCTW, criegyeT YHUThbIBaTh NOorpaBKy Ha TeMnepaTtypy Kt‘ 3a TemMneparypy, MCNnomnb3yemMmyro and onpegeneHna
Kt’ crnegyet npuHMMaTb TeMnepaTtypy Ha BXo4e B KrnanaH BO BpeMs paGOTbI Ha CcTeHae wma3rotToBuTensa (I'Ipid
HOpMarbHbIX yCHOBVIFlX);
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- anropuTM:
a) no 3[] knanaHa onpeagenuTL NoNpasky Ha BNUsHWe Temnepatypbl Kj;

6) paccynTatb gaBneHue HaCTpDPIKM (,El,aBJ'IeHVIe MONTHOTO OTKprTMFl) KnanaHa npu UcnbliTaHUAX PH ven

(Pio uen) MO 0OHO 13 hopmyn
- ONA HepasrpyxeHHbix MK
PHMC!’T=(PH_PnCT)'K= (5)
PHO ven — (PHO - Pn CT) ’ Kt; (6)
- Ana pasrpyxeHHbix MK
PH uen = PH ’ Kt, (7)
Puo uen = Pro * Ke: ®)

5.14 BnusiHue npoTuBogaeneHus Ha dyHkumMoHmMpoBaHue MK n ero nponyckHyto cnocobHOCTb paccmo-
TPEHOo B NpunoxeHuun b.

5.15 MNpn BO3HMKHOBEHWN BO BpeMs JKCMyaTaluuu 3alliuMiaemMoll CMCTeMbl M3MEHSIIOLWKUXCH MPOTUBO-
OaBneHui, cnegyet NPUMEHATb TOMbKO paarpyxeHHble KnanaHel. B HeKoTopbIX criy4asx gonyckaeTcs npumMe-
HATE MPEAOXPaHUTENbHbIE MEMBpaHLI, ycTaHaenveaemslie nocne MK npu KOHTpone v NoaAepKKe AaBMNeEHWA B
npocTpaHcTee mexay NK n memBpaHHon .

5.16 lNpw NpoekTUpoBaHWM, W3rOTOBNEHNM, UCMBITAHWM U 3KCMnyaTauun Heobxogumo cobniogate Tpe-
toaHma [1] u TOCT 12.2.063.

6 OcobeHHoOCcTM npoekTupoBaHusa u npumeHeHus MK npamoro pencreuns

6.1 Pbl4aXkHO-Tpy30BbIe KranaHbl JoMyCKaeTCsl yCTaHaBNMBaTh TOMbKO Ha CTalMOHapHOM 0060pyooBaHWH.

6.2 Maccy rpysa v 4NUHYy pblHara pbl4a)KkHO-rpy30BOro KranaHa cnegyeT BelOnpaTth Tak, YToObl rpy3 Ha-
XOOMNCH Ha KoHUe pelyara. Macca rpy3a gormkHa BbiTe He Bbonee 60 kr u ykaszana (BbibuTa unu otnuTa) Ha
noBepxHocTH rpy3a. OTHOLLEHMWE MNIeYy peidara He JormkHo npeBbiwarts 10:1.

[Mpw NpMMeHeHUK rpy3a c NOABECKOW ero CoeJMHeHWe AOMKHO BbiTh HEpa3beMHbIM.

6.3 B KOHCTPYKUMAX PbIYaXKHO-TPY30BOro M NPYXUHHOMO KranaHoB npefycMaTpuBalT YCTPOMCTBO AN
NMPOBEPKM UCMPaBHOCTU OelCTBMA KnanaHa B pabodYem CoCTOAHMM NyTem NPUHYAWTENbHOrO OTKPbLITUS ero Bo
BpeMs paboTel obopygoBaHKsa. BO3MOXKHOCTb NMPUMHYOWUTENBbHOMO OTKPbITUS OOMKHa ObiTe obecneveHa npu
gaeneHuu, pasHoM 1 6onee 80 % OaBneHUs HACTPOMKA.

HonyckaeTca ycTaHaenuBaTh knanaHsl 6e3 npucnocobrieHuid Ons NpUHYOUTENBHOTO OTKPLITUSA, ecnu
OHO HEeJOMYCTMMO MO CBOWCTBAM pabodei cpeabl (TOKCUYHAs, B3pbIBOONACHAA U T. A4.) UMK Mo yCnoBUsiM Mpo-
BeaeHwusi paboyero npouecca. B atoMm crny4yae nNpoBepKy KnanaHOB MPOBOAAT NEpPUOgUYeckn B CPOKW, yCTa-
HOBMEHHbIE TEXHONOMMYECKUM pernaMeHTOM, HO He pexe OJHOro pasa B 6 Mec npu YCNoBWUW WUCKITHOYEHUS
BO3MOXHOCTH NMPUMEP3aH1s, MPUKUNaHWs, nonMMepusaumnmn unn 3abrueaHms knanaHa pabovein cpegon.

6.4 lNMpy>XMHBI KNAanNaHoB 3alMLLAKT OT HEQOMYCTMMOrO HarpeBa (OXNaXOeHWs) U HeNoCpenACTBEHHOTO
BO3gencTBua paboyelt cpebl, eCrv OHa OKa3biBAeT NOCTOSHHOE BO3A4ENCTBME HAa MaTtepuan npyXuHbl. Ons
3TOro nepes KnanaHom mMoryT BbiTb yCTAaHOBNEHbI MEMBpaHHO-NpeaoXpaHnTeNnbHbIE YCTPONCTRA.

6.5 B kopnyce knanaHa u B oTBOOALMX TpybonpoBogax cneayeT NpeaycMOTPeTh BO3MOXKHOCTb yaane-
HWS1 KOHLEeHcaTa U3 MEeCT ero CKOMMeHus.

6.6 B pasrpyKeHHbIX OT NPOTUBOOABMNEHNSA KnanaHax apeKTMBHas NnoLlagb yana (gertanv) pasrpysku
JOomKHa BbITh Takon, YToBbl NpM pocTe NPOTMBOAABMNEHWA HE YMEHbLLUANOCh YCUMUE HA repMeTu3auuio 3a-
TBOpa K.

6.7 TpeboBaHWs K OBYXMO3NLWOHHBIM KnanaHam

6.7.1 B KOHCTPYKLMWN KNanaHoB MOXeT ObiTb MpeayCcMOTPEH crneumasnbHbIi MIoMBupyeMbli MeXaHu3m
(YyCTpOMCTBO) ANA BO3MOXHOCTW HACTPOMKK (OrpaHMYeHs) BbICOTHl MOgbEMA 30I0THMKA, C LENbIO OrpaHnye-
HWA pacxopa cpedbl, copacbiBaeMol Yepes kKnanaH. HeobxoguMmMocTe HanuMuMa mexaHvuaMa ykasbiBaloT npu
3akase. Ecnm pacdeTHasa nponyckHasa cnocobHocTe K Be3 ycTpoicTea npeBbiluaeT 3a4aHHbIi aBapurHbIA
pacxoa 6onee 4em Ha 10 %, pekoMeHOyeTCH M3MEHUTh BbINYCKHYH (cBpocHyia) cuctemy 3a MMK.

6.7.2 B TY (3[1) knanaHoB C OrpaHN4MTENsAMM BbICOTbI MOAbLEMAa 30MOTHUKA NPUBOAAT 3aBUCUMOCTb KO-
achduumeHTa pacxofa OT BbICOThl MOAbeMa 30N0THMKA ¢ = f(/1), NO3BOMSAIOLLYIO NPAaBWUTbHO HAaCTPOWTL KnanaH
Ha Benu4uHy cbpacbiBaeMoro pacxoga.
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Mpn NocTaBke KnanaHoB B KOHKPETHYIO TEXHOMOTMYECKYD CUCTEMY, ANsi KOTOPOI n3eecTHa cOpackiBae-
Mas paboyasi cpega, B 31 pekoMeHAyeTcs NpUBOAWNTL NMPOMYCKHYH XapakTepucTMKY (3aBMCMMOCTb pacxoga
cpenpbl OT BbICOTHI NoALEeMa 30M0THUKA G = f(h)), NO3BONSAOLLYO NPaBMIbLHO HACTPOUTL KNanaH Ha BENMUYUHY
cBpackiBaeMOro pacxona B criyyae M3MeHeHUs1 aBapuinHOTO pacxoda CUCTEMBIl, HAaNpuMep, Npu Nepexoge co-
CYLOB Ha paspelleHHoe JaBrneHue.

6.7.3 [Anna npaBunbHoro Belbopa KnanaHos, paboTarWmnx B TEXHONOrMYECKMX CUCTEMAaX C NepeMeHHbIM
npoTusogasneHnem, B TY (3[1) cneayeTt npMBOAMTL 3aBMCMMOCTb KO3 HLMEHTa pacxoaa oT NpoTMBoAasne-
HUS — XxapakTepucTuky o = f(P,).

6.8 TpeboraHUA K NponopuMoHanbHbBIM KnanaHam

KoHcTpyKLMKM kKnanaHoe, ocobeHHo paboTatowmx Ha XUOKMX cpeaax, 4oMmkHbel obnagaTs BbICOKOW cTene-
HBH YYBCTBUTENBHOCTU K M3MEHEHUIO JaBneHus B npolecce cbpoca paboyeit cpeabl Bo n3bexaHue GonbLumx
KonebaHui ero 3HavYeHnn, NMPUBOAALLMX K:

- HecTabunbHol paboTe knanaHa;

- NOBPEXOEHWUIO KranaHa;

- pa3spyLUeHuo 2aLuuLLaeMol CUCTeMEI BCINIEeACTBME MMOPaBNUYecKUX yaapos.

7 Ocob6eHHOCTU NPOEKTUPOBaHUA U NnpuMeHeHus UMY

7.1 KOHCTpYKLUMS KnanaHoB OOMKHa YO0BNeTBopATL TpeboBaHusam 6.3, 6.5—6.8.

7.2 B koHcTpykumnmn UMY cnegyeT npegycMoTpeTs BO3MOXHOCTE YNpasneHusa UM BpYyYHY UK AUCTaH-
LIMOHHO.

7.3 KnanaHbl gBYXMNO3MLMOHHOTO AeNCTBKA (C DOMbLUON CKOPOCTbIO cpabaTbiBaHWs) U MPONOPLUOHANbHO-
ro 4eNCTBUs LOIMKHbI YNpaBnaTbca cooTBeTcTBYOWMMY MK (4BYXNO3ULMOHHBIMUW UK NPOMNOPLNOHANBHbLIMUA).

7.4 KoHctpykuusa UMK pomkHa obecneunBaTh ero 3akpbiTUe Npu AaBrneHUM He MeHee 95 % naeBneHus
HacTpOWKK Npu ero ucnelTaHum B coctare UIMY.

7.5 KnanaHel, npuBognMble B EACTBUE C MOMOLLLIO 3MEKTPOSHEPTUU, OOMKHBI ObITh CHabXeHbI OBYMS
He3aBUCUMbIMW OpPYr OT Apyra UCTOYHWKaMK nNuTaHusA. B anekTpuyeckux cxemax, rge OTKMYeHWe IHepriu
Bbl3bIBAET MMMNYIbC, OTKPbIBAOWMA KNanaH, AonycKkaeTca oguH UCTOYHWK NUTaHKUS.

Ons obecneyeHnsa 6e30MNacHOCTU CUCTEM, B KOTOPbLIX MMEETCH BEPOATHOCTb OTKITIOHYEHWUS 3NeKTposHep-
rMU ONsi BCeX UCTOUMHWKOB 3MEeKTPONUTaHuUs, AOMKeH ObiTe NpedycMOTPEeH KranaH ynpaeneHusi ¢ ansTepHa-
TUBHBIM UCTOYHUKOM NMUTAHMA.

7.6 BHyTpeHHUI OMamMeTp UMMYMbCHbLIX NMUHWUIA (MOOBOASLLMX U OTBOASALLMX) PACCYMUTLIBAKOT C YYETOM
LOMYyCTMMOTO 3aKas4yMKoMm BpeMeHu cpabaTbiBaHWs rMaBHOro knanaxa.

MMynbCHbIE MUHWK U NMHWK YNpaBneHus 4OMKHbl obecne4ymBaTh HaAeXHbIA OTBOA KOHAeHcaTa. YcTa-
HaBnuBaTb 3aMopHYK apMaTtypy Ha aTUX NuMHKAX 3anpewaetcs. [lonyckaerca ycTaHaBnvBaTb Nepekroya-
loLlee YCTPOWCTBO, ecnv npu NMoBOM NOMNOXKEeHUU 3TOro YCTPOWCTBA MMMNYMbCHas NUHWS ByaeT ocTaBaTbeA
OTKPbLITOWN.

7.7 Pabouas cpena, npumeHsemas Ans ynpaeneHWs KnanaHaMu, He OOMKHa NoABepraTtLCca 3amep3a-
HWUIO, KOKCOBaHMIO M NONMMEpU3aUnKy, a Takke He JOMKHa M OKasblBaTb KOPPO3UOHHOE BO3AeNCTBMUe Ha MmaTe-
puan geTtanen KknanaHa.

7.8 KnanaH cHabalT He MeHee YeM ABYMS He3aBUCUMO OEeNCTBYIOWMMM LLENsAMIM YNpaBneHus, Npuyem
npw oTKase OOHON U3 Lenen ynpaeneHus Apyras Lenb JoIMmKHa obecneynBaTs HafexHyo paboTy knanaHa.

8 TpeGoBaHuA K nogBoOAALMM U OTBOAALLMM TpyOonpoBogam

8.1 O6wue TpeboBaHUA

8.1.1 KnanaHbl ycTaHaenvBawT Ha natpybkax unv Tpybonpoeodax, HENOCPeACTBEHHO MPUCOeAMHEH-
HBIX K 3alMaemMomy 0Dopy4oBaHUIO.

8.1.2 MNpwu ycTaHoBKe Ha ogHOM naTpybke (TpybonpoBoae) HECKONbKUX KNanaHoB Nnowanbs nonepeyHo-
ro cedeHus natpybka (Tpybonposoga) gomkHa bbiTe He meHee 1,25 cymmapHON nnowany BXoaHbIx natpyb-
KOB KIanaHoB, YCTaHOBMEHHbIX Ha HEM.

[Mpw onpedeneHnn cedeHns NpucoegnHUTENBHBLIX Tpy6onposogos anvHoi bonee 1000 MM Heobxogumo
TaKkKe y4YMThiBaTk UX COMPOTUBNEHNKE.

8.1.3 [na nogBoaswero v oTeoasdLero TpybonpoBoAoB AOMKHEI ObITh!

- obecneyeHa KOMNeHcaUWsa TeMnepaTypHbIX YONMUMHEHWA;
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- NpeaycMoTpeHa 3awunTa oT 3aaMmepaaHus pabodei cpedbl;

- NpeaycMoTpEeHbl Mepbl MO UCKIMHYEHWUIO Pe3KUX N3MEHEHWIn TeMnepaTypbl CTeHOK (TennoBbIX yaapos)
npv cpabaTeiBaHMKU KNanaHa;

- BBINOMHEHLI pacyeThl Kpenexa Kopnyca knanaHa v TpyB6onpoBoAOE ¢ YYETOM CTaTUYECKUX Harpysok u
OVHAMUYECKUX YCUNWIA, BOZHUKAOLWMX Npu cpabaTblBaHWM Knanaxa.

8.1.4 He gonyckaetcs npoBoauTL 0TGop pabodveit cpeabl U3 naTpybka KnanaHa, a Takke Ha yJacTKax
npucoeqmHUTENLHLIX TPyGonpoBogoB oT 06opynoBaHUsS A0 KranaHa.

8.2 TpeboraHusa k TpybonpoBogam

8.2.1 TpeboeaHusa kK nogsogaLLmMM TpybonpoBogam:

- TpybonpoBoALI BLIMOMHAKT C YKITOHOM MO BCel ANUMHE B CTOPOHY cocyaa (obopynoBaHusa);

- BHYTPEHHUI guameTp M onvHy TpybonpoBoga paccyMTbiBalOT, UCXoda M3 Hawbonbluen nNponycKHOR
cnocobHocTtm MNK;

- BHYTPEHHUI gnamMeTp TpybonpoBoada gomkeH BbiTb He MeHee Havbomnbluero BHyTPEHHEro aunamerpa
BxoAHoro natpybka MMK;

- NpW pacxofe cpefbl, COOTBETCTBYOLEM MaKCMMarnsHOW NponyckHon cnocobHocTtu MK, notepu gae-
nexns AP, B TpyBonposoae oT sawmwaemoro obopyaosanus go MK He fomkHbl npeebiwaTtsh 3 % OT Aasrne-
Hua HacTponkm (0,03-P,). B cnyyae ecnu notepun gaesnenns AP, B nogsogsawem Tpybonposoge npesbiwanT
0.03-P,, cnenyet NpoBECTU NPOBEPKY AWHaMUYecKon ycTondmsocTi paboTel MK B cucTeme — aKkcnepumMeH-
TanbHO NMMBO C NOMOLLLI0 METO0B VHXEHEePHOro aHanuaa, a Takke y4uThbisaTb AP, npu pacyete nponyckHow
cnocobHocTtm MK,

8.2.2 TpeboBaHus kK oTBOOALLUM TpybOoNpoBo4aM:

- BHYTPEHHUIA auaMeTp Tpybonporoada AomkeH BbiTb He MeHee HaubomnblUero BHYTPEHHEro aunamerpa
BbixogHoro narpybka knanaHa. lNpu cbpoce cpenbl yepes3 Heckonbko MK nnowaab nonepeyHoro ceveHus
cbpocHoro TpybonpoBofa fomkHa BbiTb He MeHee CyMMapHOW MNoLwaan BbIXOOHbIX NaTpybKoB KNanaHoB.;

- BHYTPEHHUIA guameTp W AnuHy TpybonpoBoga paccHMThiBalOT Tak, 4Tobbl Npu pacxone cpefbl, COOT-
BETCTBYHOLLEM MaKCMMaNLHOW NponyckHoi cnocoBGHocTh MK, npoTBogaBneHne B BoIXogHOM naTpyoke MK He
NpeBLILAno ONYCTUMOrO NPOTUBOAABIEHMWS, YKa3aHHoro B P3;

- YYEeT BMMAHWA NPOTUBOAABEHWA NPU NPOEKTUpPOBaHMK TpybonpoBoaa 1 pacyeTe NponyckHoW cnocob-
HocTu 1K — B cooTBeTCTBUMM C npunoxeHnem b v [.9.

8.3 lInHamnyeckoe npoTuBoaaBfeHue

8.3.1 BenuunHy AnHaMU4eCcKoro NnpoTUBOAABNEHUS onpeaenstoT 4Ns BceX CUCTEM, HE3aBUCUMO OT KOH-
dourypaumm BeiMnyckHoro Tpybonpoeoga — co cbpocom Hanpsamyk B atMocdepy, NMBo ONWMHHBIE pa3rpy3oud-
Hble TpybonpoBoabl.

8.3.2 BenuunHa npoTuBogaBneHus B BbixogHoM natpybke MK nocne ero oTKpbITUS ABNAETCHA CYMMOWR
cTatuyeckoro P, ., ¥ AuHamu4eckoro P AVH npoTuBoaasneHui. [Npu cbpoce cpenbl cTaTuyeckoe NpoTUBO-
pasnexve P . MOXeT ObiTb NepeMeHHbIM BCIIEACTBUE U3MEHSIIOLLMXCS YCIOBUI B CUCTEME Pas3rpy3Kku.

8.3.3 B 3akasHou cneuundukaumm MK npoekTUpoBLWK CUCTEMBI JOIMKEH YKa3blBaTb 3Ha4YeHWe NpoTUBO-
OaBneHus.
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MpunoxeHne A
(cnpaBo4Hoe)

JKBUBaneHTbl HeKOTOpPbIX TEPMWHOB, NPUMEeHAEMbIE B Sapyﬁe}KHbIX CTaHaapTax

A.1 TepMUHBI, OTHOCALKECA K 3alluLiaeMOoMy 06opyaoBaHUKO

A.1.1 TepmuH «gaBneHne pacyeTHoe; P»:

1) MmakcumansHoO gonyctumoe gasneHue; PS (Maximum Allowing Pressure — MAP): MakcumarnsHoe ycTaHaemnm-
BaeMoe AaBreHune, Ha KoTopoe paccumTaHo obopyaosaHue [3], [4], [5], [6];

2) MakcumanbHoO aonyctumoe pabouee pgasneHue (Maximum Allowing Working Pressure — MAWP): Makcu-
MarnsHoe cTaTu4eckoe AaBneHue B paboyumnx YCNoBUSAX, MPW KOTOPOM BbIMOMHAKTCA YCNOBUS MPOYHOCTM OCHOBHLIX 3rne-
MeHTOB obopyaoBaHua, pabotawwmx nog gasneHnem. MakcumaneHo gonyctimoe pabodee gasnenne (MAWP) moxer
BbITb Kak paBHO, Tak 1 3HauYMTensHO Gonblue paboyero n/Mnu pacyeTHoro JaBneHus.

A.1.2 TepmuH «gaBneHune pabouee; P _»:

MaKcMMmanbHoe pabodyee gaBneHue (I{J/Iaximum Operating Pressure): Hanbonbluee M3bbIToO4HOE OaBMeHUe, BO3-
HUKatoLLlee NPy HOpMarbHOM NpoTekaHuy paboyero npouecca, be3 ydeTa ruapocTaTUYecKoro OaBreHns cpenbl U Oony-
CTUMOTO KPaTKOBPEMEHHOO MOBLILLIEHVA OABMEHWS BO BPEMS AeWCTBUA (cpabaTtbiBaHuA) NpegoXpaHUTEnsHOMo KnanaHa
(3. [4]. [3], [6]-

A.1.3 TepMuH «gaBneHne paspelleHHoe; P »:

AaBneHuve paspeweHHoe (Maximum AIIowab?e Working Pressure (MAWP) for the continued use (de-rated MAWP):
MakcumansHoe JonyCTUMOE BHYTPEHHEE MW HAPYXKHOE AaBMneHWe, YyCTAHOBMEHHOE MO peaynsTaTtaM TEXHUYECKOro OCBU-
[ETENbLCTBOBAHMA UMM TEXHUYECKOTO ANArHOCTUPOBaHWSA. [JaHHLIR NapameTp OTHOCAT K CUCTEMAM, Y)Ke HaxXOoOALwMMCS B
akcnnyatauun [3], [4], [5], [6].

A.1.4 TepMuH «MaKcMMansHO 4ONYCTUMOE AaBNneHWe aBapuiHoro cbpoca; P, ..»:

MaKCUMMarnbHO AonycTUMoe gaBrneHWe aBapuiHoro cbpoca (Maximum Accumulated Pressure): MakcumansHo
AonycTUMOe OaBreHne B 3allMiiaeMon cucTeMe B npouecce aBapuiiHoro cbpoca [3], [4], [5], [6].

A.1.5 TepMuH «akkymynupoBaHue»; (P, .. — P):

akkymynupoBaHue (Accumulation): MakcumansHO JONYCTMMOE KpaTKOBPEMEHHOE MOBLILLIEHWE pacyeTHOro Aae-
neHnsa B Mpouecce aBapuiHoro cbpoca, BeIpaXKEHHOE B edVHULAX M3MEPEeHMs OaBfeHus Wiy B NpoUeHTax OT Makcu-
ManeHo gonyctumMoro paboyero gasneHua (MAWP) unu pacyetHoro gaenexnvs. MakcumanbHO OONYCTUMOE MOBbILEHME
[aBneHus ycTaHaBnueaertca gedcteyrownmin HO ons aBapyiHbIX cCUTyaumin Npy akcnnyatauum u noxapax [3], [4], [5], [6].

A.2 TepMmuHbI, oTHocAwWwwMecA K MK

A.2.1 TepMuH «gaBneHne HaCTPOWKK; P, »:
1) maBneHwe Npu NpoBepKe repMeTUYHOCTM 3aTBopa (Seat Tightness Test Pressure): Hanbonewee nsbbiTouHoe
AaBneHue Ha BXOAe B KnanaH, NMpy KOTOPOM 3aTBOP 3aKpbIT 1 obecneynBaeTcs 3agaHHas repMeTMYHOCTb 3aTBOpa.

MpumevyaHune — TepmuH «Seat Tightness Test Pressure» — BNkanLnA aHanor K TEpMUHY «4aBMNeHe HaCTPOWKM»;

2) paBneHWe HacTPOWKWU Ha cTeHae narotoBuTtens (Seat Tightness Test Pressure on test stand): Hanbonelwee
136bITOYHOE AaBNEHVE HA BXOAE B KMNanaH, Npu KOTOPOM 3aTBOP 3aKpbIT 1 obecneynBaeTcs 3aaaHHasd repMeTUYHOCTL 3a-
TBOpa — Ha cTeHae narotoButens [3], [4], [5], [6]-

A.2.2 TepMUH «gaBreHne Havana OTKPbLITURA; P, »:

1) naBneHne yctaHoBoYHoe (Set Pressure): MNa3bbiTouHOE gaBneHMe Ha BXOAE B KranaH, npu KOTOpPOM ycunue,
cTpemsLeecs OTKPbITh KNanaH, ypaBHOBELLEHO YCUMWAMM, YOEPXKUBAIOWMMK 3anMpatoLLMii aNeMeHT KnanaHa Ha ceane
(3], [4]. [3]. [6];

2) paBneHWe Ha4vana OoTKpbITUA Ha cTeHae uarotoeuTens (Cold Differential Test Pressure (CDTP)): M3bbiTouHoE
AaBneHve Ha BXode B NPefoXpaHWUTEenNbHbIA KnanaH, npyv KOTOPOM younve, CTpeMsALeecs OTKPbITh KnanaH , ypaBHoBeLe-
HO YCUNUSIMU, YOEPXUBAOLWUMIM 3anMpalolLlniA aNeMeHT Ha ceane knanaHa Ha ctenae narotosutens [3], [4], [5], [6].

A.2.3 TepMUH «gaBneHne MoOMHOro OTKPbITUA; P »:

1) paBneHue nonHoro oTkpbITUA (Full Lift Pressure (Set Pressure + Overpressure)): 36biToMHOE MakcuMansHoe
AaBneHue nepes NnpefoxpaHuTensHbBIM KnanaHoM, npyu KOTOPOM W3roTOBWUTENb rapaHTUpyeT AOCTUMKEHWE NONHOMo ero oT-
KPbITUA 1 3a8BMNEHHYHO NPOMYCKHY cnocobHocTk [3], [4], [5], [6];

2) npeBbllleHWe AaBNEeHUA NONHOro OTKPLITUA Haa AaBneHWeM Ha4vana oTkpbITuA (Overpressure): [peBbiwe-
HWe AaBrneHus NoMHOro OTKPLITUS Had AaBMeHWeM Havana oTKpeITUSA , B eQMHUUAX OABNEeHUA WM MPOLEHTax OT AaBneHus
Hayana oTKpbITUA. PernameHTpyeTcsa HOPMaTMBHBIMKM AOKYMEHTAMW Ha NpegoxpaHuTenbHble Knanatel [3], 4], [5], [6].

MpumeyaHue — B npaktuke CHI pernameHTUpyeTcs NpeBbilleHWe AaBNeHWA NonMHoro OTKPLITUS Hag AaB-
NEeHWEM HACTPOWKW.

A.2.4 TepmuH «gaBneHve nepep KnanaHoMm npu cbpoce cpeabl; Pyx»:
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daBneHuve nepepn KnanaHom npu cépoce cpeasbl; P, (Relieving Pressure). MabsiTouHoe fgasneHune nepeq knana-
HOM npu cBpoce, NpK KOTOPOM BbIMOMHAKT pPacyeT NPonyckHoW cnocobHocTu cucteMbl cbpoca [3], [4], [5]. [6].

A.2.5 TepMUH «4aBrneHue 3aKkpbITUsA; P »:

1) naBneHue 3akpbiTua; P, (Reseating Pressure (Closing Pressure)): M3beiTouHoe gasneHne Ha BXxode B nNpego-
XpaHUTENbHLINA KnanaH, npy KoTopom nocrne cbpoca paboyelt cpedbl NPOMCX0OOWUT Nocanka 3anvparoLllero 3feMeHTa Ha
cenno ¢ obecnedyeHveM 3agaHHOW repmeTMyYHOCTK 3aTeopa [3], [4], [5], [6];

2) pa3Huua Mexay OaBreHUeM 3aKpbITUA M JaBleHWeM Havana oTKpbITUA (Blowdown): PasHuua mexay aas-
NEHWEM 3aKPbITUS W AaBMNEeHNeM Havyana oTKpbITUS B eOUHMLIAX OaBNEHNS UMK NPOLEHTAaX OT AABNEHWSA Hayana OTKpbITUA.
Pa3Huua pernameHtupyetca HL Ha npegoxpaHuTeneHble knanaHsl [3], [4], [5], [6].

MpumeyaHnue — B npaktuke CHI pernameHTUpYHOT pasHuLy Mexdy AaBeHWeM 3aKpbliTUA U AaBreHuem
HaCTPOWKW.

A.2.6 TepMmuH «nnowans. ceana; F»:

nnowagk orBepcTua ceana (Bore area): [Nnowaab NpoTOYHOM 4acTy NPeaoXpaHUuTenbHOMe KnanaHa — MWHK-
ManbHas B 30He rasoBon (naposon) cassl [3], [6].

A.2.7 TepmuH «adhdheKTUBHAA NNowjafs KNanaHoB ANA rasa (Npy KPUTUYECKOM ucTeveHnn); o, F

[xuakocTn — @, F]»:

adpchpekTUBHAA nnowaabL NpoxoAHoro ceyeHus; adppekTMBHAA nnowanb npoxogHoro orBepctua (Effective
discharge area; Effective orifice area): HommHanbHoe 3Ha4eHWe nNrowaan, UCNonb3yeMor COBMECTHO C 3d0IeKTUBHLIM KO-
athdurumeHToM pacxoa, ons NpeaBapuTeNnsHOro pacyeTa NponyckHon crnocobHocTy NpefoxpaHnTensHoro knanaxa [3], [6].

A.2.8 TepMmKMH «nponycKkHaa cnocobHoCcTL; G»:

nponyckHasa cnocobHocThk (Capacity): MaccoBeli pacxod cpekl, nognexalinii cpocy U3 3aMKHYTOW CUCTEMbI,
MpW KOTOPOM daBreHue He NpeBblllaeT MakcumaneHoe AoMycTUMOoe AaBneHne B 3aMKHYTOM cucTeMe BO Bpemsa cbpoca
3], [6].
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Mpunoxenune b
(cnpaBo4HoOe)

BnuaHwe nportnBogaBneHUA

B.1 O6wwue nonoxeHun

B.1.1 HezaBucumMo OT TOro, npoucxoguT cbpoc cpedbl U3 KnanaHa HanpsMyk B aTMOcepy UMu B KOMNMEKTOPHYIO
CUCTEMY, MPOTUBOAABNEHNE MOXET MPUBECTH K NOBLILLEHWIO AABNEHUS HAa4Yana OTKPbITUA, YMEHbLUIEHWIO MPOMYCKHOW Cro-
COBHOCTH, HeYyCTOMYMBOCTK paboTel KNanaHa, NMbo K 0OHOBPEMEHHOMY BO3OEUCTBUIO BCEX TpeX (DakTopoB.

B.1.2 Cratnyeckoe npoTuBoOaBneHWe B BLIXOOAHOM Natpybke kranaHa MoXeT OblTb MOCTOAHHBIM, €CNU BbIXOLHON
natpybok knanaHa coeguHeH C TEXHOMOMMYECKUM PE3EPBYapPOM UMM CUCTEMOW, B KOTOPOI NOAOEPKUBAETCSH NOCTOSHHOE
naenexue. MNpu cbpoce cpedkbl CTaTUMECKOE MPOTUBOAABINEHWE MOXET ObiTh NEPEMEHHBLIM BCMEACTBUE U3MEHSAIOLLNXCA
YCIMOBUWIA B CUCTEME Pa3rpy3Kku.

B.1.3 lNpumeHeHWe KOpoTKMX cOPOCHLIX TpyO co cOpocoM Hanpamyro B aTMocdepy 0ObIMHO NpUBoAnT K Bonee HM3-
KM OMHAMUYECKM NPOTUBOLAABMEHUSAM, YEM B CUCTEMAX C ANUHHBLIMK COpPOCHBIMUK TpyDamu.

Beicokoe nNpoTMBOO@BNEHWE MOXET BO3HUKHYTL Aaxe npw cbpoce cpedbl Yepea KopoTkue Tpybbl HanpAMyo B art-
Mocdepy 13-3a KpUTHHYECKOTO UCTEYEHNS B camol Tpybe nnm Ha Beixoge ua Hee. B cBA3M ¢ 3TUM BENWYMHY AUHAMUYECKO-
ro NPOTUBOAABIEHMS CNEQYET ONPefenaTh ANA BCEX CUCTEM HE3ABMCUMO OT KoHduUrypaummn cbpocHoro TpybonpoBoga.

B.2 BnusAiHMe cTaTUYECKOro NpoTMBoAaBneHus Ha oTKpbiTUe MK

B.2.1 B HepasrpyxeHHbix [1K cTaTuyeckoe npoTMBOAABMNEHUE B BbIXOAHOM NaTpybke knanaHa yaepXXvMBaeT 30M0T-
HWK B 3aKPbITOM MOMOXKEHUN CUMOW, OOMOMHAIOLEN CUMY MPYKUHBI.

[aBneHve HacTpolkn knanaHa Ha cTeHge 6e3 cTaTuyeckoro NPOTUBOAABINEHWA AOMKHO ObiTh YMEHBLLLEHO Ha BEMNU-
YMHY, PaBHYK CTATU4ECKOMY NMPOTUBOL4ABMEHUIO.

b5.2.2 B pasrpyxeHHoM MK cunbdhoH unn noplieHb NPUMEHSAT Ana YMeHbLUeHWs b0 ycTpaHeHWsa BO34eNCTBUA
NPOTUBOAABMNEHUSA HA AaBMNEHNE HACTPOWKK.

B5.2.3 B MINY ana nogoepxaHusa 0aBNeHWA HACTPOMKKM MpK HaNW4YumM ctatiyeckoro npotueoaaeneHus 3a [TIK cbpoc
cpenbl n3 UINMK ocywectenawT B atTmocdepy unu B Tpybonpoeoa nocne UMK ¢ atmocdepHbIM AaBNEHWEM UM BbIMOMNHSA-
toT UMK ¢ pasrpyeHHbiM 33n.

Ons UMK npoTMBogaBneHne He AOMKHO BIMATE HA BENUYKMHY Xo4a (Nogbema) 30M0oTHMKA Npu cpabaTtbliBaHuK Kna-
naHa.

B.2.4 INpu nepemeHHOM NpOTUBOAABIEHUA NMPUMEHSIIOT pasrpy»KeHHble npyxuHHble MK nnu UMY nuéo yctaHaenu-
BaKT NMoCre Hepasrpy:KeHHOro krnanaHa npaMoro AecTBUS MEMOpaHHO-NpenoxXpaHMTENbLHOE YCTPOMCTBO ANng obecneye-
HWS NMOCTOAHHOTO AABMNEHWA 3a KNnanaHoM.

b.2.5 Ecnu BennynHa nepemMeHHOro NpoTMBOAABIEHWA Mara, TO JONYCKaeTca NPUMEHATE HEPa3rpyKeHHbIE Krana-
Hbl MPW BbINOMHEHWUIW CrIEAYIOLLMX YCITOBWIA:

- NMpW HACTPOWKe KNanaHoB Ha UCMLITATENBHOM CTEHAE YYMTLIBAKOT CTATUYECKOE NPOTUBOAABINEHUE;

- MakcumansHoe AaeneHve Bo Bpems cbpoca paboyel cpeabl He NPeBLILIAET A0MNYCTUMBIX OrPaHUYEHWIA MO NOBLI-
LLEHUIO JaBMEeHUs B 3alluliaeMoM o6opyaoBaHun.

5.3 Bnuainne aMHaMU4yecKoro npotuBogaBneHus Ha chyHkumoHupoaHue MK u ero nponyckHyro
CNocoBHOCTL

B.3.1 JuHamunyeckoe NpoTUBOAABMEHWE NPOTUBOAESUCTBYET NOOBLEMHOW cUne, yaepXUBaloLLen 30N0THUK B OTKPbI-
TOM COCTOSHUN.

B.3.2 B Hepa3rpyxeHHOM KnarnaHe AMHamMmu4ecKoe NpoTMBOAABNEHNE MOXET Bbl3BaTb XaoTWYHOE (HecTabunbHoe)
cpabaTbiBaHWe KnanaHa, CneacTBUMEM KOTOPOro MoryT ©biTe BUBpauma nnu cnattep, BIMAlowne Ha yHKLUMOHNUPOBaHNE
knanaHa u Tpy6onpoBogos. Mpu BMGpaummn 30M0THWK COBEPLUAET YacThle BO3BPATHO-NOCTYNaTENbHbIE OBMKEHWUSA, COMpU-
Kacasick ¢ ceanowm. [Npu chnattepe Bo3HUKaeT BOpauus, NpU KOTOPOIA 30M0THUK HE BXOOWUT B CONMPUKOCHOBEHWUE C CEANOM
B X04e uukna.

B.3.3 MNpy npUMEHEHUN HEPA3TPYKEHHbIX NMPYXUHHbLIX KNanaHoB AUHaMWYeCcKoe NPOTUBOLABMNEHUE HE JOMKHO npe-
BbILaTk JOMYCTUMOTO NPEBLILLEHUS NPOTMBOL4ABIEHNA HAZ OAaBMNEHNEM HACTPOMKKM, yKasaHHoro B Tabnvue b.1.

B.3.4 PaarpyxeHHble 1K pekoMeHOyeTca NPUMEHATb, eCrun:

- npu cpabaTbiBaHWMKM KnanaHa B cbpocHoM TpybonpoBoae BO3HWKAET BLICOKOE OMHAMWYECKOE NPOTUBOAABMNEHNE;

- CTaTMYecKoe NPOTUBOAABIIEHWE MO OTHOLLEHWIO K AABNEHWI0 HACTPOWKM (OaBMEeHU0 Havarna OTKPLITUA) U3MEeHseT-
CS B LUMPOKOM Juana3oHe.

PekomeHayetca pasrpyxeHHble MK npuMeHaTs npu npotuesofaeneHunax P, He npesbiwaowyx 50 % ot gaeneHus
Hayana oTKPbITUA.

B TY 1 3[] Ha knanaHb! N3roTOBUTENb AOMKEH YKa3bIBATE 3HAYEHWE OOMYCTMMOrO NOMHOTO NPOTMBOAABNeHNA P
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Tabnwuya b.1— JonycTuMoe NpeBLILIEHWE OMHAMUYECKOrO NPOTUBOAABIEHWS Ha4 JAaBNEeHUEM HacTPOWKK

Ouramudeckoe npotusofaeneHve P i ANA KNANAHOB, 3KCMNYaTUPYEMBIX HA Pa3/niHLIX CPefax 1 pexmnmax
[BYXMO3ULMOHHBIX ) NPONOPLMOHANbHbBIX
LasneHne
MONHOro noa 39n Ha 33n2) nog 33n°)
OTKpBITUA
P ras, nap KUAKOCTb ras, nap KUOKOCTb ras, nap HKUOKOCTb
I(DMTVI‘:!E- 6ECKaBMT§luM— ,E.OKDVIT‘M- KpMTUBCHI 6eCKEIBVITf:‘1LWI- prm: ,uoKpMT!:'l- Gecxaam?-
CKIKn OHHbIW YecKun OHHBIX Yecknn Yecknn LMOHHBIN
He Gonee <0,10-P, 20,10-P, 4) <0,10-P, <0,010-P,
1B,
Bonee =0,15-P, 20,13-F, 4) 20,15F, <0,015:P,
1B,
1) Ina knanaHoB TUNa ABYXMNO3uLUMOHHBIX K.
2) Ina nonHo- U cpegHenoabeMHBIX KnanaHos.
3) Ing ManonogbeMHbIX KManaHoB.
4) Tak kak npu nogaye cpedsl Ha 32n NpoTMBOAABMNEHWE NoMoraeT nogsLeMy 33M, ero BeNUUMHY MNPy KpUTUHECKOM
pexumMe orpaHu41BatoT 3HadeHnem P aun S BKp-P1. B npoTuBHOM cny4vae yBenu4eHwe npoTUBOAaBNEHUs NpuBedeT K
YMEHbLUEHWUI NPOMYCKHOW CNOCOBHOCTM KnanaHa.

B.3.5 B pasrpyxeHHOM KnanaHe BbICOKOE NpoTMBOAaBNeHne ByaeT cosgaeaTk CUMy 3aKpbITUS Ha HEpasrpyXeHHyo
YacTb 30MOTHUKA, YTO, HApAAY C YBEMWYEHWEM CYMMApPHOR KECTKOCTU YMpPYrux aNeMeHToB (Hanpumep, BCneacTBUE A0-
GaBneHna XecTKOCTU cUnbdOHA), MOXET NPUBECTH K YMEHBLUEHWID CTEMNEHW OTKPLITUA KnanaHa W, COOTBETCTBEHHO, K
YMEeHbLUEHWNIO ero NPOMNYCKHOM CNOCoBHOCTK.

B.3.5.1 lNonpaBoyHble KOA(MULMEHTBI NPOMYCKHON CNOCOBHOCTH K|, YYMTBIBAIOLIME HEMOMHOE OTKPbITUE pasrpy-
xeHHoro K 13-3a geficTBuA NpoTMBOAABNEHUA, AOMKHLI ObITh NpUBEAEHb! n3rotoBuTenemM B TY 1 B[] Ha knanaHbl.

£.3.5.2 MNpu npeasapuUTenbHOM pacyeTe pasrpyeHHoro npyxuHHoro MK ana onpedeneHns koaddpuumneHTa K,
JonyckaeTcs MoMb30BaThCA NpuBedeHHbIMM Ha pucyHke WM.1 rpadmkammn 3aBrCMMOCTM NonpaBodHOro KoadduuueHTa
K, yuUTBIBaIOWErO 3dEKT HEMNOMHOMo OTKPLITUA pasrpyxeHHbix MK 13-3a NpoTMBOgaBNEHMA, OT OTHOLLEHMA NPOTHUBO-
[aBrneHus K AaBneHuio Havana oTKpbiTuA knanaxa K, = (P /P, ), nubo paccunTeiBate no opmynam tabnuubl [.1. Ha
rpacmkax pucyHka M.1 npuseaeHsl cpeaHne aHadeHns K, peKoMeHI0BaHHbIe PAAOM U3roTOBUTENel KranaHos..

OkonuaTenbHbIii pacyeT NponyckHoM cnocoBHOCTM Knanaxa cneayeT BbINONHATL Mo 3HaveHuam K, npefcrasneH-
HbIM N3rOTOBUTENEM.

5.3.5.3 [Ing uMNynbCHbIX NpegoxpaHnTentHbIX KnanaHoe, paboTaloLlux Ha rasaoobpasHbix cpeaax B YCrnoBuaxX Kpu-
TUYECKOro NMoToKa M COOTBETCTBYHLWMX B.2.3, nonpaBoYHbIN KO3MOULWEHT, Yy4UTbIBaOLLUIA 3PEKT HEMOMHOIO OTKPLITUSA
n3-3a npotusofasneHus, K, =1,0.

B.4 BnusiHne npoTMBOAABMNEHMUA U KOHCTPYKLMKM KONNEKTopa Ha pacyeTt pa3mepoB M Beibop MK

B.4.1 JlnHma cbpoca 1 dhakenbHBIN KONNeKTop AOMKHLI ObITh NPOEKTUPOBAaHbLI Tak, YToObLI QUHaMUYecKoe NpoTMBO-
JaBneHne Ansi Hepaarpy»keHHbIX KNanaHoB He NpeBLIWANno npeaernsl, npueeaeHHsIe B Tabnvue 6.1.

B.4.2 Cuctema chakenbHOro Konnekropa gomkHa BbiTe cnpoekTupoBaHa Tak, YTobkl cTaTudeckoe NpoTUBOAABNE-
HVe, Bbl3BaHHOE COpPOCOM UMW Pazrpy3Koi OT ApYriMX UCTOYHWMKOR, HE 3aTPYOHANO OTKPbITUE NpedoXpaHWUTEeNLHON apma-
Typbl Npy gaeneHun, Heobxogumom ans 3awutel 0bopyaoBaHuA. Tak Kak NPoTUBOOABIEHME PACCUYMTHIBAOT Ha OCHOBE
aHanusa nepenaga OaBfeHUs B CUCTEME pasrpy3ku, MPOEKTUPOBLUMK CMCTEMbI JOMKEH yKasbiBaTb 3Ha4YeHWE MOMHOro
npoTuBogaBneHus npu 3akase lNK.

5.4.3 B cBA3u ¢ TeM, 4YTO NPOTUBOAABIEHUE MOXET OKa3blBaTb BNUsIHWE Ha NponyckHyto cnocobHocTb MK, pacyet
pasMepoB pasrpy»keHHOro KnanaHa cnegyet npoBoauTh B [ABa aTana:

- paccyuTaTth knanaH C UCMOMb30BaHWEM MPEeABapUTENbHOMD 3HaveHus koadduumenTta K, yduTeiBalowero adg-
ekt HenonHoro oTkpbiTuaA (K 13-3a npotuesodaeneHusn. KoatbdmumneHt moxeT nubo pasHaTbea K, =1,0 nubo moxert
YYUTbIBATL BIUAHWE NPEANnonaraeMoro NonHoro NpoTUBOAABMNEHNS;

- Mo pe3ynkTataMm NpeaBapvTENbHOrO pacyeta pasMepa KnanaHa M ero NponyckHon cnocobHOCTM paccyMTaTth nu-
HWIO pasrpy3Kkn 1 pasMepbl KOMMNeKTopa;

- ONpefenuTL 3HauYeHne KoaduumneHTa K, 1 BbIMOMHATL OKOHYATErbHEIN BbIOOP KnanaHa;

- 3HaYeHVe NpPOTMBOOABRNEHWUA CrieyeT ykasaTtk npu 3akaze K.

MogpobHee BoamoXkHasa UTepauvMoHHas npouenypa Beibopa U pacyeTa knanaHa ¢ y4eToM NpoTUBOAABMEHUsS OMnn-
caHa B [1.9.

B.4.4 B UINK npotuBogaBneHre He AOMKHO OKasblBaTb BNUAHWE Ha AaBrneHWe HacTPOWKM M MPOMYCKHYH cnocob-
HOCTb KnanaHoB.

Pacuet paamepor cbpocHoro Tpybonporoaa v hakensHOro Konnekropa B JaHHOM Cly4Yae OCHOBLIBAETCS Ha APYTUX
dhakTopax.
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MpunoxeHne B
(cnpaBo4Hoe)

MpuHUMNUanbHble cxeMbl pa6oTbl HEKOTOPLIX KOHCTPYKUuin MK

B.1 MNpuHUMNManbHble cxemMbl paboTbl HEKOTOPLIX PACNPOCTPaHeHHbIX KOHCTPYKUMIA MK, KOTOpbIE HY»KHO YYUTbIBaTb
npu Beibope 1 pacyeTe NponyckHoW cnocobHocTH, NpuBeaeHsbl Ha pucyHkax B.1—B.3.

B.2 Cxema geicTBMA OABNEHWIA W YCUMWIA B HEPA3rPYXKEeHHOM KnanaHe npuBeaeHa Ha pyucyHke B.1.

HepaarpyxeHHbii K — aTo ABYXNO3ULMOHHLIW KNanaH npsiMore 4eWcTBUSA C NPYKUHHBbIM MeXaHU3MoM. PyHKUKMO-
HUPOBaHWE KnanaHa OCHOBaHO Ha paBHOBECWMMW cun. Harpyska oT npyXuHbl NpeaBapuUTensHO YCTaHOBNEHA TakuMm obpa-
30M, YTODbI YPABHOBECUTL CUMY, NMPUIIOXKEHHYH K 3aKPLITOMY 30JI0THUKY OABMNEHMeM Cpefbl B CUCTEME WIW pe3epByape
(BxogHoM naTpybke knanaHa), paBHbIM AaBNEHUKD Ha4ana oTKpbITUS KnanaHa. [py npubnuxeHun SaBneHns cUCTEMBI K
[aBMNEHUIO Havana OTKPbITUA Pe3ynbsTUPYIOLLEe YCUITME MEXOy 30MOTHMKOM M naTpybkom npubnuxaeTca K Hynw. Ecnn
OaBrneHne 0o KnanaHa HuKe 3aaHHoro, 3aTBop 3akpbiT. Ecnu gaBneHve 4o knanaHa Beille 3a4aHHOro, cuna AaBneHns Ha
30MOTHMK NPEBLILLAET CUMY MNPYXUHbI M KrnanaH oTKpbiBaeTcs. [1py yMeHbLUEHMW AaBNeHUs 40 AaBMEHUS 3aKpbITUA Kna-
naH 3akpbieaeTca. [py 4eNCTBUM CTaTUYECKOTo NPOTUBOAARMNEHUS HA BEIXOE KNanaHa cuna AaBneHuns, Bo3OencTByowas
Ha 30M0THUK, ABNSETCA OOMOMHWUTENBHOM K CUME MPY>KUHbI.

3OTa JononHUTENLHaA CUna yBENUYMBAET AABINEHWE, NPW KOTOpOM BYOET NPpOVCXOANTL OTKPLITUE HEPAa3rpyKeHHOro
KnanaHa. Ecrnv Bo3gencTene cTaTtMy4eckoro NpoTUBOAABNEHNS ABNAETCA NEPEMEHHBLIM, TO AaBlNeHWe, Npu kotopom Byget
NMPOWCXOQNTL OTKPLITME, OYOET N3MEHATLCA.

B.3 PasrpyxeHHbii [1K — aTo knanaH, B KOTOPOM KOHCTPYKTMBHO, C NOMOLUbLIO cunbdoHa nubo apyrux (cneyvans-
HbIX) CPEACTB pa3srpy3ku 30fI0THUKA, YMEHLLUAETCH BO3OEWCTBNE NPOTUBOAABIEHUSA HA €T0 3KCMyaTalUUoHHbIE XapakTe-
puctukn. Cxema AelcTBUA AaBNEeHWA U YCUNWIA B KNanaHe npueegeHa Ha pucyHke B.2.

1) KnanaH ¢ pasrpy3ouHbiM cunbdoHom (pucyHok B.2a)

B knanaHe cunboH KpenaT K 30noTHUKY. BeneacTeue BonblUMX OOMYCKOB HA reOMETPUYECKME pa3Mephl CUMb-
(hOHOB B npoLecce M3roTOBNEHUA, a Takke aAns obecnevyeHns rapaHTuM Toro, Y4To NPOTUBOAABNEHVE He ByaeT yBenuyu-
BaTk [aBMeHne OTKPLITUS KnanaHa, achdekT1BHan nnowaae cinbtoHa Fyy, AomkHa BbiTe He MeHee nnollaan ceAna £
(F=z Facb)' Mpw aToM, Npu yBENWYEHN NPOTMBOOABNEHNS OABMNEHUE OTKPLITMA ByOeT ocTaBarbCa HEM3MEHHBIM UMW CHU-
aTbes. B criyyae noHwkeHWa OaBneHus OTKPLITUA KnanaHa, BbI3BaHHOIO MpoTUBOAABNEHVEM, JABMEHME 3aKPLITUA Tak-
e ByneT cHukaTbes, YTO NpuBeneT K 6onee ANMTENLHOMY BbINYCKY Cpeabl.

BHyTpeHHss obnacTb cunbdoHa (pucyHok B.2a) gomkHa ObiTh cBA3aHa C aTMocdiepHbIM AaBrneHnem ans obecne-
YyeHws Haanexallen pabotel cunbcoHa. MNpur pacnonoxeHuun KnanaHa B MecTax, rae Bbinyck B aTMocdepy npeacraenser
OMacHOCTb UMW He pa3peLleH No 3aKOHOAATENbCTBY, BbIMYCK BO3AyXa LOMKEH NPpOBOAUTLCA B He30MnacHoe MecTo, rae oT-
CYTCTBYET NPOTUBOAABIEHUE, KOTOPOE MOXET BO3AENCTBOBATL HA AABIEHWE OTKPLITUA KnanaHa.

2) KnanaH ¢ 30M0THUKOM W NopLUHem (pucyHok B.26)

K opyrum cpedcTtBaMm pasrpy3ky 30MOTHUKA OT MPOTUBOOABIEHWA MOXHO OTHECTM 30MOTHWMK C MOPLUHEM (pucy-
HoK 16). 3Ta KOHCTpyKuMA paboTaeT aHanormyHo KOHCTPYKLMKW C pa3rpy3o4HbIM CUMbOHOM.

B.4 UMnynbCcHo-NpegoXxpaHUTenbHOe YCTPOWUCTBO

WIY cocTonT 13 rmaBHOro KnanaHa, KOTOpbli 0ObIMHO UMEET Hepaarpy»KeHHbI 30noTHMK, U BHewHero UMK, MNpu-
Mep WUIMY npuBeneH Ha pucyHke B.3. Y 3onotHuka MK HagsonoTHUKOBas NonocTb MMeeT BoMbLUyo nnowaab, Yem nod-
30MOTHMKOBasA. [1o JOCTMXEHUS ABNEHUs HACTPOWKN BEPXHASA M HUXKHSASA NOMOCTU HaXoO4ATCs Nof O4MHAKOBLIM pabodnm
JaeneHuem. Tak Kak BepXHss NonocTb 30M10THMKA MMeeT BoMbLUyo Nrowaab, paBHOAENCTBYIOWAA CUNa NIoTHO YAEPKU-
BaEeT 30MOTHWK Ha ceane. [Npy NoBbILWEHNM OaBNEHWSA PaBHOAEWCTBYIOWAA CcMNa YBENUUUBAETCA U CUMbHEE MPKUMaeT
30M0THUWK. [laHHOe CBOWMCTBO MO3BONAET Ucnone3oBate bonbwmnHeTBo MK npy Bonee BLICOKOM MakCUMManbHO oxuaae-
MoM pabodyeM AaBneHun, Yem ykasaHo B 5.3. [Npu gaBneHun Havana oTkpeITug VMK noBeillaeT AaBneHne B HUXKHEN Nono-
ctn (nnbo cbpackiBaeT AaBneHne U3 BepPXHel NonocT) 30M0THUKA, PABHOAEWCTBYOLLAN CMna Tenepb HanpaeneHa BBepx
1 3onoTHUK MK nogHumaetcs. MNpu noHwxkeHun aasneHns UMK 3akpbiBaeT BbIMyCK M3 HAA30MOTHUKOBOM (MOA30MOTHUKO-
BOW) NonocTu, TEM CaMblM BOCCTaHaBNMBaa AaBNeHWe, a paBHOAENCTBYOWanA cuna Bo3epawaet 3onoTHuk MK Ha cegno.
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BuHT
perynupoBOMHbIA ™
MpysurHa
fop
Hanpaensiowan Konnak
30M0THMKa
Kopnyc BeixogHoiA
<] naTpybok
\ P, <> 3
> = CBpoc cpagbl
3onoTHuK <> - P, npu cpaBareiBaHum MK
<> - ) >
>
H PI1
Faon > F
narpybok A
HanpaeneHue
nopaqmn cpeael

F —nnowaab ceana; £, — nnolaae 30MoTHAKa; F,, — NNoWank BEPXHER YacTy NOPLUHS;

Feun — 2hdektneHan nnowaab cunsgoHa; P, — nasneHue Hactpoikn MK; P, — npoTusoaasnexue; r’np — YCUIUE MPYXUHbI

C

PucyHok B.1 — CtaTnyeckue gaBrneHus B TUNOBOM HepasrpyxeHHoM ABYyXNo3uumMoHHOM MK
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a) C pasrpy3aodHbIM CUNsOHOM

BuHT
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30M0THUKA —

f
s — COpOC B aTMOCthepy
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L n —-— o
30MOTHUK ‘ * =
N \ l

BxoagHoi
narpySok A

HanpasneHue
nogaun cpeasl

6) 3oMOTHUK C NOpLUHEM
PucyHok B.2 — Ctatuyeckue aBneHusa B TUNOBOM pasrpy:eHHOM AByxno3duvuunorHHoM 1K
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PucyHok B.3 — MMnynbcHo-NpenoxpaHMTernsHoe YCTPOMCTBO
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Mpunoxenue I
(cnpaBo4HoOe)

ABapuiHble cUTyauuu, NnpuBoasluue Kk cpabarbiBaHuio MK

1 CueHapuu aBapUMMAHLIX CUTYaUUN

CueHapuy aBapuitHbIX cUTyauuid kKnaccuuumpyoT no GUsnyeckomy MexaHusMmy, Bbi3blBaOWEMY aBapuiAHOE Mo-
BblLLEHWE AABNeHNs, cnegywmmMm obpasom:

- HapylweHue MaTepuaneHoro 6anaHca cucTeMbl, NPUBOASLLEE K HAKOMMEHWIO NPOAYKTa B OorpaHuyeHHoMm obbeme
W, Kak cneacTeve, aBapuiHOMY NOBLILIEHWIO A3BMNEHUS;

- HapyLueHue Tennosoro BanaHca cucTemsl. [puyMHammn pocTa AaBneHus B 3TOM Crnyyae ABNATCA BCKUMaHWe npo-
AyKTa B 3allMLlaemMoi cucTeme W/unu ero TennoBoe pacluupeHve B orpaHnyeHHomM obbeme.

1.1 HapyweHue MaTepuansHoro 6anaHca

CueHapuu HapylweHna matepuanbHoro banaHca xapaktepHsl Ans 6onblnHcTBa Tpybonposodos, o6opygoBaHuns
W MallvH, paboTatowmx nog AasneHuemM. HapyweHne 6anaHca nogpasymeBaeT HecobniogeHue TOXAeCTBEHHOCTH CYMM
pacxogos pabounx cpen Ha BXOAE M BbIXOAE 3aLUMLLAEMON CUCTEMbI BCNEACTBUE:

- aBapuMHOro 3aKpbiTUS BbIXOOA, HAaNpUMep, 13-3a HEMCMNPaBHOCTW apMaTypbl, CUCTEMbI yNpaBneHns unu owmnbku
onepaTopa;

- OTKPBITUS MM PE3KOTO YBENMYEHUA BXOAHOIO NOTOKA, HaNpuUMep, U3-3a 0TKasa perynvpytoLei nnm 4poccensHom
apmMatypbl, Nbo owmbkn oneparopa;

- BO3HMKHOBEHMWS «HELUTaTHOro» BXOQHOIO MOTOKa M3-33 HapyLUeHWs LeNoCTHOCTM KOHTYPOB 3allyuLlaeMoin cucTe-
Mbl, HANPUMeEp, MpK pa3pbiBe TPYBKU KOXKyXoTpyByaToro TennoobMeHHUKa, ¢ UCTeHeHWeM cpeabl U3 MPOCTPaHCTBA BbICO-
KOro AaBneHns B NPOCTPaHCTBO HW3KOrO AaBNeHus.

CueHapuu ¢ HapyLleHMeM ToNbKO MaTepuanbHoro banaHca, kak npaevno, Hanbonee npocTel ANd pacyeta — [o-
CTaTOMHO OLEHUTL BO3MOXHYIO pa3HOCTb 06beMHbIX pacXodoB Ha BXO4e W BbIXO4e 3aluvilaeMoi cucTeMbl MpU napame-
Tpax cbpoca. OcnoKHALWMMK hakTopamn OLEHKU CLEHapWEB SBNSIOTCA:

- CNOXHOCTh pacyeTa aBapuiiHbIX NOTOKOB Ha BXOA4e B CUCTEMY BCMEACTBME PaspyLUeHWs LEernOCTHOCTHM KOHTYPOB
3awmaemon cucteMel NMBo Yepes apMatypy (3anopHyto, perynupyroLLyto, poccenbHyto), paboTaroLyo B HepacHeTHOM
pexume, B 0COBEHHOCTM ANs Cny4as ¢ KPUTUHECKUM MCTEYEHWEM rasoobpasHoro npoaykTa unu AByxdasHol cMecy;

- Hanu4Me B 3aLUVLLAEeMON CUCTEME HECKOMBKUX a3 cpedsbl;

- U3MEeHeHVe COCTaBa Cpedbl B annaparte B Npouecce passuTysa apapuiHOIO CLEeHapus.

1.2 HapyweHue TennoBoro 6anaHca

Mpw HapyweHun Tennosoro anaHca BO3MOXHO HapyLleHue maTtepuansHoro banaHca.

HapyuweHue Tennosoro 6anaHca MOXeT HacTyNUTL BCNeACTBUE NPOLECCOB, NPUBOAALLMX K:

- NPEBbLILLEHWIO TEMMOBOW HArpy3Ku;

- pacxoXAeHWIo B TEMMOBbIX NOTOKAX HA BXOAE W BbIXOAE CUCTEMbI B NOMb3Y TENMOBOMO NOTOKA HA BXOAE;

- BO3HMKHOBEHWIO aBapWIWHOIO BHELLHErO TeMNMOBOro NoTOKa.

CueHapuu HapylleHus TennoBoro 6anaHca xapakTepHb! Ans:

- obopynoBaHus ¢ HeNoCpedCTBEHHBIM NOAOrPEBOM, HANPUMEP, ANS KOMOHHBIX UMW TennoobMeHHBIX annaparos,
a TaKKe eMKOCTel C HapyXHbIM U BHyTpeHHUM oborpeeom, HanpumMep, Npu 0CTaHOBKe nepekadvkn oborpeeaemoro npo-
AykTa n, ocobeHHo, Npy OAHOBPEMEHHOM 3aKPbITU BXOA0B M BbIXOAOB 3aLUMLLAEMON CUCTEMBI;

- cUCTeM, B COCTaB KOTOPbLIX BXOOAT annapatkl C HapyKHbIM OXNaXaeHWeM, HanpumMep, annapartbl BO34YLLIHOMO OX-
NaKOEeHUs, Korga no TeM UM UHbIM NPUYMHaM CMCTEMAa OXNadkOEeHWs NpekpallaeT paboTarts.

BosHuKHOBEHME aBapWIAHOMO BHELLHEro TEMMOBOro NOTOKa BO3MOXHO BCNedCTBUE:!

- noxapa (oguH 13 cambixX YacTbIX U TUMWYHBIX CLEEHAPUEB pacyeTa Ans annapatos camoro pasHoobpasHoro Buaa);

- Hepac4eTHoro pexuma paboTsl hakensHOW CUCTEMBI, COMHEYHOW paguauny U T. n. JaBneHue MoXeT NoBbICUTECS
BCMeACTBME UcnapeHusl, 4ecopbumu, pacluMpeHns XXKMAKOCTH B 3aMKHYTOM oBbeme, Hanpumep, CK1XeHHbIX ra3os;

- HapyLleHUs LeNOCTHOCTM 3alMLLaeMon CUCTEMEI, HAMPUMEP, TOT JKe cry4an paspyLueHus TpyBkn koxyxoTpybua-
Toro TennoobmeHHuka. B aTom cnyyae TennoBoi NPUTOK COBMELLAETCH C MacCOBbIM MPUTOKOM;

- BblleALLe U3-noJ KOHTPONA 3K30TEPMUYECKON XMMUYECKON peakuum — BO3HUKHOBEHKE MCTOYHUKOB Ternna BHy-
Tpu annapata. Crnyyai xapakTepeH Ans XMMUYeCcKnx NPOW3BOACTB, IAe K HapylweHuo Tennosoro banaHca gobasnserca
HapylweHwe matepuanbHoro banaHca n3-3a camol XMMUYECKOW peakuum.

.2 PacueTt cueHapueB aBapMlHbIX CUTyaLun

Mo cTeneHu CNOXHOCTU PacyeThl CLIEHAPUER MOTYT BapbUPOBATLCH B OYEHb LLIMPOKWX Npeaenax:

- MPU «MPOCTBIX» CINyYasx TEMMNOBOMO PaclUMpeHIs KMOKOCTM MW ra3a B annapaTe UM NoBepXHOCTHOTO BCKUMaHUs
OAHOKOMMOHEHTHOW XKUAKOCTH PACHET CBOAAT K OLIEHKE NPUTOKA TENNA B EOMHWLY BPEMEHW U NOPOXAAEMOro UM YBEMNW4e-
Husi o6bemMa NpofdyKTa B annapare U3-3a TENMOBOro PaclUMpeHust (pacyeT ¢ UCNonb3oBaHUeM KO3(h(ULIMEHTE 06 BEMHOTO
pacLUMpPeHKns) UMW BCKUMaHUA (PACYET C UCMIONb30BAHWEM CKPLITOW TEMMOThI UCNAapeHnst);
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- MNPV NMOBEPXHOCTHOM BCKMMAaHWW MHOMOKOMMOHEHTHbIX XWUAKoCTer (0CcoBeHHO LUMPOKOro cocTaea) MOXeT noTpe-
GoBaThCA YY4ET M3MEHEHWS COCTaBa NpoAaykTa B annapate no Mepe ero BbIKUMaHus W, CNeaoBaTensHo, AMHaMuyeckoe
MOOEeNMpoBaHWe 3TOro npouecca B TOM UM MHOM BUJE;

- Npy¥ 0B6BLEMHOM BCKUNAHUW (KMNEHWe NEeHWUCTBIX XWAKOCTEW, a Taloke KMMeHWe XWOKOCTEW B CUcTeMax C MarbiM
paccTosHWEM MeXAY CTEHKamMu, Hanpumep, B oborpesatowwmx pybalukax) Tpebyercs y4eT AByxdasHoro xapakrepa camoro
cbpoca (B aTOM crnyyae Ha cbpoc BMecTe ¢ NapoBor gasoi BydeT noctynartb U Xugkas);

- HanBGonee CNoXeH pacyeT CUCTEM C IKIOTEPMUYECKUMU XUMUYECKMMUN PEAKUMAMU, TaK Kak 4ns HUX K o6beMHoMy
KuneHwto gobaenseTcs ewe U HeoBXo4MMOCTE pacyeTa caMux peakuuid 1 BeldensaeMoro MMu Tenna;

- pacyeT aBapyiHbIX CUTyaUu AN KOMOHHbIX annapaTtoB (rOe COYeTaloTca TeNNoBOA U MaccoBbld gucbanaHchl),
no cytu, TpebyeT AuHamuyeckoro modenupoearnus. OgHako Ana Hanbonee TUNWYHBIX aBapUAHBIX CUTYaLMIA 4acTo npu-
MEHSAIOT NpUBnMKeHHbIA MeTOA pacyeTa (Tak HasbliBaeMbl MeTod HecbanaHCMpOBaHHOW TENMOBOW HArpy3Kkn);

- pacyeT KoXyxoTpybuaTtbix TennoobMeHHWKOB Npu paspbiBe TPyOKK U UCTe4eHUM TENNOHOCUTENN nNpeacTaBnsaeTr
coboli 0OMH M3 CaMbIX «KOBapHbIX» CLIeHapWeB aBapuiiHON cUTyaLuK, Koraa B 3aBUCUMOCTM OT COCTaBa M napaMmeTpoB 06-
paliaemMblx Cpeq MOXET noTpeboBaTbes y4eT pasHoobpasHblx hakToOpOoB: BCKMNAHWE KaK OAHOrOo, Tak 1 ApYroro npogykTa,
MX CMelLeHue, M3MEeHeHVe CcocTaBa NPoayKTa C TeYeHWEM BPEMEHU U T. 4.

MepeyncrnenHble BhIlWe CLeHapuy He CYEPNBIBAIOT BCEX BO3MOXKHbLIX NPUYMH NOBBILLEHWS AaBNEeHWUA. Tak, BO3MOX-
HO NoKanbHOe NoBbllLeHWe AaBMNeHWs BCredcTeMe MMapaBnVMYecKoro yaapa, a Takke BHyTpeHHero B3peiea. OgHaKo B 3TOM
cnyyae MK gna 3awmntel cucteMebl HeaddekTuseH, TpebyloTca AONONHUTENBHBIE UHKEHEPHBIE PELLEHWS.

.3 OnpepeneHue pa3zoBOro COCTOAHUA cpeabl BO BXoaHOM natpy6ke MK

Ona pacueta NK HeobxogMMo 3HaTb, BO3HWKAET N ABYXda3HbIA NOTOK BO BXOOAHOM naTpybke.

Mokazatenamu ha3oBoro coctaea cbpacbiBaeMoin Cpefbl CryXxarT:

- HayanbsHbIN YPOBEHb HAMOIMHEHWS;

- CKOpOCTbL 0Dpa3oBaHus ra3a unu napa;

- BA3KOCTb XKWAKOCTH;

- Xapaktep neHoobpasoBaHus.

3.1 ®eHomeH nogbLemMa ypoBHA

MK vacto yctaHaBnuBalT Ha BepluMHe cocyda (Ha rasoBow cTtopoHe). [lapoobpasoBaHue BO BpeMs NpoayBKU
(oByxdpasHas peakumoHHaa cucTeMa) — OaBreHne MrHOBEHHO nagaeTt nocne oTkpeiTua MK BCcneocTeye BhiMycka napa
W3 He3anoMHeHHOTo XUOKOCTEIO 06bema cocyaa. MaHayanbHo nepeoxnaxaeHHas unv HackIWEeHHasA XUOKOCTL Neperpe-
BaeTCH, T.e. TEMMNepaTypa OCTAETCH Bbille TEMNepaTypbl HACLILLEHWA, COOTBETCTBYIOLLEN YCTaHOBMBLUEMYCS OABMEHMIO.
Ecnu ckopocTe napoobpa3oBaHusi MpeBLILLAET CKOPOCTL OTAENEHMA Napa Ha NOBEPXHOCTW pasfena, To Nnocrne 3anepikku
kuneHus (0bslvHo oT 0,1 o 1,0 ¢) HaunHaeTca o6beMHoe cnapeHue XUOKOCTH, KOTOPOE Bbi3bIBAET NOABEM YPOBHSA. Ecnin
CMech JOCTUraeT BXOOHOro natpybka knanaHa, To ha3oBbIi COCTAB cpedbl MEHAETCH ¢ 0gHOMAa3HOro ra3oBoro Ha ABYyX-
dasHbili. [Mogbem ypoBHSA, B OCHOBHOM, MPOMCX0OWT U3-3a OrpaHNYeHnsA CKOPOCTU nodbema nyabipei. [aHHbl heHoMeH
0CODEHHO pacnpoCTPaHEH B CUMBLHOBA3KMX U MEHALLMXCA XMaKocTax. Cocyabl ¢ TaKMMKU cpefamMiy NoYTHU NoNHOCTBH OMo-
POXHAKTCH Npy apapuiiHom cbpoce. 3To NPONCXOOUT AaXe NPU HavyanbHbIX YPOBHSX HAMONHeHUs oT 15 %.

HaHHbi heHOMEH Takke BCTpeYaeTcs B CUCTEMAXx, B KOTOpbIX gecopbupyetca unu obpasyeTtca ras (3agepxka
gecopbuun, nogbem ypoBHA U T.4.).

MpumMeyvanue — Jecopbuna — yganeHne M3 KMOKOCTeN UMK TBEPAObIX TeN BELLECTB, NOrMOLEHHbIX Npy ag-
copbuun unu abcopbuun. NpumeHaloT npy pereHepauun agcopbeHToB U abcopbeHTOB NyTem HarpeBaHUsA, NOHWKEHNS
OaBreHWs, NpodyBKW HecopbupyembiMi razaMy unv napamu, o6paboTku pacTBOpUTENSMMU.

B cocygax ¢ BHELWHMM HarpeBoM (T. €. HE B peaKUMOHHbIX, HE TENMOBbLIAENSAIOLWMX CUCTEMAaX) My3bIPbKX ra3a MoryT
0Opa3oBLIBATLCA HA CTEHKAX cOCyaa, a He B 00beMe XUAKOCTU. 3TO NPUBOAMT K YMEHBLUEHMID NOALEMA YPOBHSA, HO MpU
3TOM BO3MOXeH cbpoc ogHodasosoi cpeabl Npy Bonee HU3KUX HA4YanbHbIX YPOBHAX HAMOMHEHWSA B COCYAe.

3.2 BnusaHMe BAZKOCTHU XUAKOCTU U XapakKTepa neHoobpa3oBaHUA Ha ¢ha30BbIW cocTaB cOpackiBaeMou

cpeabl

BA3KOCTb XMOKOCTW creayeT paccMaTpyBaTh MpU AOCTMXEHWM MaKCMMarnbHOM0 A0NYCTUMOrO HaKonneHus gaene-
HWA B 3alyuiLiaemMom obopyaoBaHuN.

[ns cvnbHOBA3KMX Cpefl pekoMeHayeTca NPUHMMATL, YTO BO BpeMs cbpoca cpefa ogHOpoaHa.

Ecnu xapaktep neHooBGpa3oBaHUs UAKOCTU HE M3BECTEH, CNEeAYeT ONpeaenunTh ero OnbITHBIM NyTEeM Npy pacyeT-
Hbix ycroeusx (K, Tak kak xapaktep neHoobpa3oBaHUA CINOXHO YCTAHOBWUTL TOMBKO NO (PU3UYECKUM CBONCTBAM.

3.3 MNMporHoz dazororo coctara noToka (ras/nap unu ayxdasHbIN NOTOK)

Obuwume ceegeHna ona MK, ycTaHOBNEHHBLIX HABEPXY:

- eCNK HadvarbHbIA YPOBEHb HAMOMHEHWS MpeBbILUAeT KPUTUYECKWUIA NOPOr HanonHeHus, To cbpackiBaeTca OBYX-
dasHas CMechb;

- eCNK KPUTUYECKWUIA NOPOT HAMNONMHEHUA He NPeBbILLEH, TO cOpackIiBAETCA TOMBKO ras unu nap.

KpuTudeckuii mopor HanonHeEHUs B3aVMOCBSI3aH C MOBEPXHOCTHOW CKOPOCTHI rasa B o6beme UUNUHAPUYEcKoro
cocyaa Haf YPOBHEM XMOKOCTW NPWU pacHeTHLIX YCNOBUAX M XapakTepPHOWM CKOPOCTLIO NOAbEMA My3bIper rasa 1 napa.

B zaeucumMocTn oT cnocoba BbigeneHua Uiy NoABoda Tenna cylwecTeyeT Aea cnocoba obpazoBaHus nysvipei B
cocyge (Ha Bxoae B [K):
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- B CNy4Yae TennoBoi HeynpaenaeMon peakumMi o6pasyolmnecs nyasip paBHOMEPHO pacnpedensTcs B oobeme
MNOKOCTU;

- B CryMae noxapa Wnv BHeLWHEero Harpesa nysbipy 00pasyoTcs Ha BHYTPEHHEeR NOBEepXHOCTM cocyaa.

Mpy oBpasoBaHWK My3bipel HA BHYTPEHHEl NMOBEPXHOCTW COCyda NPU YCrNOBUW, YTO B COCYOEe HET BHYTPEHHUX
neperopofok, BO3HUKAET PELMPKYNIALMS, NPKU 3TOM ABYX(a3HbIi NOTOK MEHEE BEPOSITEH, YEM B CIy4ae 04HOPOLHOM pac-
npegeneHns Nyasipen B XKUOKOCTH.
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MpunoxeHue
(pekomeHgyemoe)

OcHoBbI pac4yeTa npOHYCKHOI:‘I cnocoBHocTu MK. Mopenkt ugeansHoro conna

0.1 O6wue nonoxeHus

PacuyeT nponyckHoi cnocobHocTu NK ocHoBBIBAeTCA Ha Mogenn naeansHoro conna (wryuepa). CornacHo gaHHOM
MOAENW pacxod Yepes KnanaH cHayana paccyvTeIBaloT ANs paBHoBecHoro aguabatuyeckoro (6e3 TennoobmeHa ¢ okpy-
XarLwen cpegoi) n n3oaHTponHoro (6es noTepb Ha rmapaeBnUMyeckoe TPeHWE) TeYeHMA Yepes KnanaH.

Mpw atom Takke npeHebperaioT:

- TMAPOCTaTUYECKUMUM NMOTEPAMI HA Mepenaj BbICOT MEXOY BXOOHLIM U BbIXOOHBIM NaTpybKamu knanaHa;

- pa3nu4YneM CKOpOCTE cpeapbl Nnepen BXOAHEIM NaTpybKoM U 3a BEIXOAHLIM NaTpyOKoM KranaHa.

3atem, onA y4eTa pearnbHblX YCNOBUMA W BIIMAHUA pa3nunyHbiX JONONHUTENBHBIX (hakTopoB, NONy4YEHHOE pacHeTHoe
3Ha4YeHWe NPOMYCKHOW cnocobHOCTKU, onNpeaeneHHoe No aHHOW MOLENN, KOPPEKTMPYIOT.

0.2 PeanbHas nponyckHas cnocoBHOCTL NPeAoXpaHUTENBHOro KnanaHa G

PeanbHyto nponyckHyto cnocobHocTs MK G paccumTeiBaloT no copmyne
G=a K, K, K, G Ei a.1)

ideal ~

roe o — B cooTBeTcTBMM ¢ [1.5;
K. — B cooTeetcTBuK ¢ [1.6;
K, — B cootseTcTBUM C [1.7,
K,, — B cooTteeTcTBUM ¢ [1.8;
Gljea — B COOTBETCTBUK C [1.4,
F— B cootBeTcTBMK ¢ [1.3.

MpumedaHune — EQUHULBI BENMYUH COOTBETCTBYIOT OCHOBHbLIM eguHuuam CW no MOCT 8.417 (Tabnvua 1) —
Ansa Bcex hopmyn, KpoMe Crny4aes, Korga OroBOPEHO UHOE.

Mpn yCcTaHOBKE B CUCTEMY HECKOMNbKMX KNanaHoe, paboTarlWmnx napannensHo, NponyckHy cnocobHOCTL KNanaHoB
CYMMUPYIOT.

0.3 MuHMManbHasa nnowaab ceana knanaHa F

MuHUManbHY Nnowaab ceana knanava F paccuyvmTeiBaloT no dopmyne

Ga B

= — (a.2)
(x'Kc'Kv'Kw'GidealN

&
.4 MaccoBas ckopocTb Gy

0.4.1 Maccosyto ckopocTb Gy, MO MOAENM uaeansHoro conna (WTyuepa) paccynTbiBaloT OQHUM U3 MeTOofOoB,
OMNMCaHHbIX farnee, B 3aBUCMMOCTH OT arperatHoro CoCTOAHUA M TEpMOANHaMWUYECKOTo NoBefeHns copacsiBaeMoi cpefbl.

1.4.2 Npw pacyeTe 3a AaBneHve nepeq knanaHoM npuHMMaloT abcontoTHoe AaBneHne NonHOro OTKPLITUA, paBHoe
P1 = Pno + PaTM'

Ha ocHoBaHun pacdeta G, AonycKaeTca NpUMHUMaTL 3HaYeHue AaeneHus, Gonbliee aaBneHns Py, npu ycrnosuw,
YTO KnanaH npw aTom gasneHun pabotocnocobeH.

0.4.3 MNpexge Bcero onpefensioT pexum TeHeHUsa Yepes KnanaH — KpUTUYECKUA UMW AOKPUTUYECKUIA.

1) Kputnyeckuii pexxum TeveHns

[Mpy KPUTUYECKOM PEXUME TEYEHWUA B CeNe KranaHa CKopoCThb MoToKa B cefrne OCTUraeT CKOPOCTH 3BYKa.

3a ceanom obpasyeTcs CKavok YNnoTHeHWs 1 BenuunHa Glyq = Glyeal xp HE 33BUCUT OT JaBNEHNs 3a KnanaHom, a
onpefenaeTca TONbKO CBOWCTBaMu cbpackiBaeMol cpefbl U napameTpammn cpefbl nepes KnarnaHom.

MaccoByto ckopocTb Gy, ONPeasnsaoT no dopmyne

G

s:jeal = G;deal Kp =~ Kn Kp 1’P1 Py (4.3)

roe K, kp — PACCYNTLIBAIOT METOAOM NPAMOTO UHTErpPUPOBaHUA No E.2.2 nn6o no dopmynam Tabnuubl E.1. [ina Hackl-
LEeHHOro BOAAHOrO napa AonyckaeTcs Ucnonb3oeats rpacdunkm E.9 n E.10.
2) JOKPUTUYECKUIA PEXUM TeYEeHUA
[Npy OOKPUTUHECKOM PEKMME TEYEHWM MACCOBAA CKOPOCTb Gy, 38BUCKT OT AaBneHns Py Ha Bbixoae 13 ceana:
- 8CMNW M3rOTOBUTENEM KNanaHa ykasaHo, Kak paccuutaTb abconTHOe JaBrneHne Ha Bbixode U3 ceana Py no aHa-
yeHWam AasneHunii o Py 1 nocne P, knanawa, To npu pacyete Gy, MO MOAenu naeansHoro conna (wryuepa) aHayexve
OaBreHus B ceane criegyeTt UCMOMb30BaTh B KAYECTBE BbIXOQHOMO AaBMeHWs;
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- €CNN U3roTOBWTENL KNanaHa He MPUBOAMT AaHHbIe 0 pacyeTe abCoMoTHBLIX AaBneHni B ceane Py, To Npu pacyeTe
G'yea B KAYECTBe BbIXOAHOMO AABMNEHWA Chedyer Ucnork3osaTte abconioTHOe NPOTUMBOAABNEHNE 33 KManaHoM, paBHoe
P, =P, + P, MNorpewHocTb Npy 3ToM Y4UTLIBAKOT B 3HAYEHUM KoadhdpULMeHTa pacxoaa o — B 3TOM cryyae ana pac-
YeTa NPYMEHSAINT 3HayYeHVe KoadduLUmMeHTa pacxoaa AN XUOKOCTH Oy,

2 2
o o
- [OMyCcKaeTcs oUueHMBaTh abCorioTHOe AAaBNeHne B Cene No cooTHoLWeHu Py = —-P, + {1 ——2] -P, n ncnons3so-
{IT 1
BaTb ero npw pacuete G*., B Ka4eCTBEe BbIXOAHOTO AABMEHUS — B 3TOM Cly4ae AnA pacyeTa NPUMEHSIOT 3HaveHne
KoathbuLMeHTa pacxofa Ana rasa o;
- MacCOoBYI CKOPOCTE OMpeaenstoT no dopmyne

G

ideal

=K, P p, =K,-G;

ideal kp = Kb ' Kn W PI p 91 J ('D"4)
roe K, <1.

®opmMynbl Ans pacdeTa K, 1 K, npueeaedsl B E.2 1 B Tabnuue E.1.

Mpwy kpuTuueckom pexmmve Tedenna Ky = 1u K =K .

MocTtaeune B hopmynel (0.1) v ([01.2) BeipaxeHMa Ans pacyeta MaccoBoW ckopocTu ([.4), nonydum dopmynsl Ans
pacyeTa nponyckHoW cnocoBHOCTU 1 MUHUMANBHOW Nrowaau ceana knanada

G:u'Kc'Kv‘Kw'Kn'F' ’Df'p1 :D:"Kc'K\"Kw'Kb.KﬂKp.Flv’D‘l'p1 1 (‘D's)
G G
F: as = as . (,D,G)
(I'KG‘K\'iniKn"JP'pT a‘Kc‘Kv'KwiKb’KnKp“\/Pl'[%
Ons eguHuy namepenuna G, kriy, F, mm?, n P, Mla
G=3600K K K, K- -FJP-p :3,60-0.-KE-KV-KW-Kb<Km-F-,/R-p1, a.7)

Gaa Gaa . (ﬂs)

F: —
3,60-ch~!<‘_-KW'KH-,‘/PV[:a1 3160"1'Kc‘K‘-'Kw'Kb'K”p’JH‘Pw
Ona equHny naMeperna G, kr/d, F, mvm?, n P, B6ap
G=11380-K -K,-K, K -F- JP-p, =1,138 a-K_-K,-K, K, K, F: fP1-pT, (4.9)

Fa G, s Gan , (.10)
113800 K, - K, Ky KRy 113800 K, K, K KG K- P py

0.5 KoadpcpuumeHT pacxoaa ¢, y4UTbIBaOLWUKA AONONHUTENbHLIE NOTEpU AaBneHUs (Ha TpeHue, MecTHbIe
W rugpocTaTtuyeckue) npu TedeHnm vyepes MK

KoadhduumneHT pacxona o M3roToBUTENE ONpenensaeT akcnepumeHTansHo (nubo pac4eTtom) u ykaseieaeT B TY ([1C)
AN pasnuyHbIX cpeq 1 PEXXUMOB TEYEHMS.

Ecnu gnsa paccmatpuBaeMbIX yCNOBWA 3HaYeHve KoadydpuumeHTa pacxofda Hen3BeCTHO, KpOMe Cryyaes, Korga AaH-
HbI CTaHAapT nNpegycMaTpuBaeT MHOe, CriefyeT UCMOMb30BaTh 3HAYEHUs KOIPPULMEHTOB pacxoda, NpUBeAEeHHbIe 13-
rotoutenem B TY (MC):

- 04 (ANA KPUTUHECKOTO TEYEHWs rasa) — Mpu KPUTUYECKOM PEXUME TEHEHUA Yepes KranaH;

- 0, (ANA TEYEHWA XUOKOCTU U rasa) — Mpu OKPUTUYECKOM PEKMME NCTEYEHUA Yepea KranaH.

Ecnu npu pacyete Gy, Npu cbpoce raza B ka4€CTBE BbIXOAHOMO OABNEHWSA NCMOMNb30BaNock AABNEHWe B ceane,
AO0NyCKaeTCa UCMONb30BaTh KOIhMULIMEHT .

0.6 KoachpuumeHT K, yuuTbIBaIOLWMIA BO3MOXHOE YMEHbLLEeHWe NponyckHol cnocobHocTu MK Bcneacteue
YCTaHOBKW MeMOpaHHO-NpeaoXpaHUTeNbHbIX YCTPOWCTB

KoatbcpuumeHT K, NpUHMMAIOT UCXOOs U3 YCIOBURA:
- NPy YCTaHOBKE YCTPOWCTB [0 Unu nocne knanaxa K, =0,9;
- NpU oTCyTCTBUM YyCTporcTs K, =1,0.

0.7 KoachpuumeHT K, yuuTbiBaKOWMA YMeHbLIeHHe nponyckHow cnocobHocTu MK npu cpoce Yepes Hero
BbICOKOBA3KUX cpef BCNeAcTBUE AONONHUTENbHLIX MTMApaBNMyeckux notepb

KoathchuumeHT K, paccumuTbiBaroT no dopmyne

0.1
K, =0,975- (d”/DN‘)W (a.11)
950-(1-d,/DN,)"
( R;/ 1) + 0,900
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INpw pacyeTe MMHMManNLHOW Nnowaau cegna (korga senuyuHa dy/DNy ucnonb3ayemoro KnanaHa elle HeuaBecTHa)
[OMNYCKaeTca paccunTbiBaTh koachduumeHT K, no ogHon ns dpopmyn

2,8780  342,7500)"
- npu 1000 £ Re < 100 000 — Kv=(0,9935+ — — ) i (a.12)
_ Re™ Re"

1

- npum Re < 1000 — K, =0,975- —70 - (0.13)
Re +0,980

Yucno PerHoneaca Re paccyvThIBAKOT No dopmyne

e L (0.14)

wJr~p'o'0 - uw ¥Yn Fo

B cnyyae cbpoca aByxdhazHoW ra3oxmMaKoCcTHON cMeck ee aheKTUBHYH AMHAMWUYECKYK BA3KOCTL L paccyYUTbiBa-
10T No cpopmMyne:
n=e-p+(1-¢g)-(1+25 €)W, (8.15)
=
(1-%) Py
X Py

Ona eanHvy uamepeHua G, Kriv, U F, mm?, dpopmyna (0.14) npuHuMaeT BuL

G 4
Re = ~J—_ 16
360 \n F g

C yyetom ypasHeHusi (J.1) cpopmyna ([.14) onsa ymcna PeiHonbaca moxeT BbiTh NpeacTaBneHa B Buae

K, K, K, G, [BF oK KK, K /4-F.P-
Re - oL © v w i ideal . 4 F - © v w oo 1 pT . (ﬂ17)
u 'R u T

*

ideal’

roe £:|:1+

Onsa eguHAL namepeHus G Kr/u-mm2, 1 F, Mm?,

7a'Kc'Kv'Kw'G|’dea\ I4F

Re e (.18)

[ns npegBapuTensHOro pacyera MMHUManbHOW Nnowann ceana knanaHa cgopmyna (4.14) ¢ y4eToM ypaBHEHWUS
(O.2) umeet BN

1 4’“‘KC'K\J'Kw~GwdeallGaB~N
Re=—. . (0.19)
il n
Ona equHnu namepenna G, krid, G*yq, KI/4-MM?, 1 F, mm?,
R 1 J4'a'Kc'K\"KW'G;deaI'GaB'N 20
e= :
3,6' M T i (ID| )

Mpwn yncnax PeiHonbaca Re 2100 000 pgonyckaetca npuHnmarts K, =1,0.

0.8 KoachchuumeHnT K, yuntbiBarolwmi ad)pekT HeNnonHoro oTKPbLITUA pasrpyxeHHbix MK ns-za
NpoTUBOZABMNEHUA

KoadhdpuupeHT K, onpenenser UarotoBuTens.

Mpw NnpegBapuTenNsHOM pacyeTe pasrpy:KeHHoro npy:uMHHoro MK B cnyyae otcyteteua B KL (P3) gaHHbIX No 3Ha-
4eHWAM NonpaBo4HOro KoadduumneHTa K, AonyckaeTca Ans onpeaeneHus koadduumneHTa K, Nonb3osaTteca rpadukamm
3aBMCUMOCTH MOMpPaBO4HOTO KOo3dhPUUMEHTA OT OTHOLLIEHWS NMPOTUBOOABIEHMA K OABMNEHWIO Havana OTKPbITMA KranaHa
K, = flP/P,,), NnpvBeaeHHbiMy Ha pucyHke .1, nnbo paccunTeiBaTtk no popmynam tabnunus .1

Tabtnwuuya 0.1 — Popmynel ons pacyeta koadhuyneHTa KW’ YYMTbIBaKOLWEro adpdheKkT HENOMHOTO OTKPLITUA pasrpy-
weHHbIX MK BcneacTBUe NpoTUBOAABNEHUS

Cpena PPy PR ®opmyna Ans pacyeta K, mﬂg::iﬁb;
Knno- Bce in’PHO < 0,150 KW =1,0 (4.21)
KOCTb 0,150 < P /P,,= 0,250 K, =0,8750 +1,8333-(P /P, ) — 6,6667-(Pn/PHD)2
P./P,,> 0,250 K, =1,1490 - 0,9880-(P/P,,)
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OkoHYaHue mabnuusi .1

Cpepa PPy PP dopmyna ans pacyeTa K, m‘:gx;ﬁbl
las 1,10 P./P, 0,300 K,=1.0 (0.22)
P./P,,>0,300 K, =1,1027+0,4007-(P /P, ) - 2,4577 (PP, )?
1,15 P./P,,s0,377 K,=1.0 (0.23)
P/P,,>0,377 K, =1,2857 - 0,7603-(P/P,,)
Bonee 1,20 P./P,,20,500 K,=1.0 (0.24)
1,10<P /P,£ 1,15 — K, ONpeaensT NUHEeNHON MHTepnonsauuer no (0.25)
Pro/Py Mexay 3HaueHWsMK, NOMyYeHHbIMK Mo
(A-22) v (A.23)
1,15<P, /P 1,20 —_ K,, OnpeaensioT MNMHeRHoW UHTepnonauuen no (0.26)
P.o/P, Mexgy 3Ha4eHUAMM, MNOMyYeHHbIMU MO
(0.23) n (0.24)

MpumeuvaHus

1 Ona aByxdasHblX razokMaKOCTHBIX Ccpes;:

- NP1 KPUTUYECKOM peXUMe ucTedeHus K onpefenstoT no (0.22) — (0.26);
- NPy AOKPUTUHECKOM pexwme uctedenns K onpegensiot no ([.21).

2 [1nsi o6bl4HbIX (HepasrpyxeHHbIx) knanawoe K, =1,0.

,D,Q MTepauMu AnA yydeTa nonpaBKyn Ha BA3KOCTbL M NpoTUBOOaBlieHWe

Mpw pacyete NponyckHOW CMOCOBHOCTU U MUHMMAanNbLHOW NNolanu ceana knanaHa kosdduumneHT K, 3aBUCUT OT
yucna PeiHonbgca u, TEM CambiM, OT NPOMNYCKHON CNOCOBHOCTU W/MMK NNOWaan CeveHns KnanaHa, M ero onpenensoT
uTepaunoHHo. Kpome Toro, koaduuneHT K, 1 MaccoBasa ckopoCTb G 4.4 (MPY AOKPUTUYECKOM PEKUME TEYEHWA) 3aBU-
CAT OT NpOTNBOAABNEHNs Py, AHaMWYeckas COCTaBNALWLAA KOTOPOro, B CBOKO 04EPedb, 3aBMGUT OT peanbHOM Nponyck-
HoW cnocoBHocTK KnanaHa. Mo3aToMy pacyeTsl MUHUMAaNbHOW Nowaan cevyeHus U pearnsHOW NPonycKHOW CrnocobHOCTH
KnanaHa B cucteme B 60MNbLUMHCTBE CNyYaeB BbIMOMHAT UTEPALMOHHO. MITepaunio BeINOMHAOT A0 TeX nopa, Nnoka u3me-
HeHue AK, = K, .1 — K, ; He Byaet meHble, Yem 0,5 % oT 3HaueHus K, ;, NoSTy4eHHOro Ha npefsiayLiem ware.

[.9.1 PacyeT MmMHMManesHOW Nnowaaw cegna knanaHa ans npegsapuTensHoro Belbopa knanaHa fonyckaeTcs Bbl-
NOMHATL AN NPOTUBOAABNEHUS Py, HE YYUTLIBAIOLLEro AMHAMWYECKYIO COCTaBNAKLLYID NGO ¢ AMHAMWYECKUM NPOTUBO-
[laBneH1MeM, COOTBETCTBYIOLUM pacxony G,

Anroputm onpenenexduns koaddulrerta K :

- no ypasHeHuto (0.17) unu ([.18) paccunTate Ha4ansHoe NpudnikeHHoe Yncno PeiHonbaca Rey npu K, = 1,0;

- ecnun Rey 2 100000, To K, = 1,0 1 utepauuii He Tpebyetcs;

- ecnm Re, < 100000, To K|, onpefenuTb U3 ypagHeHus Re = ,’K\,(Re )Reu , HanpumMep, MeTodoM nocnenoBaTenb-

Helx uTepauni: Re,, = /K, (Re )Re, ; npu atom K = K (Re);
- C Y4eTOM HaNAeHHOTo 3HadeHna K|, onpeneniTs MUHUMansHYIO nnowaaes ceveHns knanaxa (no ypasHenuio ([.2)).
[1.9.2 OnpeneneHue peanbHoOW NponyckHoin cnocobHocTr MK B cucTeme ¢ y4eTom noTeps B TpyBonpoBoaax U oLeH-
ka paboTocnocobHOCTM cucTemMbl B Lienom TpebytoT ntepaumoHHoro pacyeta. Npu nTepauvoHHOM pacyeTe nocrnenoBa-
TenbHbIMK NPUBNMKEHUAMKN HAXoOaT pacxon G, 4nA KOTOPOro NoTepu B OTBOAALLEM TPyOONPOBOAE NPUBEAYT K BO3HUKHO-
BEHWIO NPOTMBOAaBNeHus Py, NPy KOTOPOM pacxof 4Yepes KnanaH, paccyuTanHbli no dopmyne ([.1), paseH G.
[.9.3 OueHka peanbHOM NPOMNycKHOW cnocobHOCTU 1 paboTocnocobHOCTU CUCTEMBI C Y4ETOM AMHAMMUYECKOro Npo-
TUBCAABMEHUA MOXKET BbITh BLINMONHEHA No Honee NpocTor npoueaype. ANropuTM OLIEHKN:
- BbINOMHUTL MMAPABNWYECKMIA pacyeT oTBoasALLero Tpybonposoaa Ana pacxoda G, v ONpeaennTb COOTBETCTBYI0-
Liee ANHaMUYeCcKoe NPOTUBOAABNEHUE Py oy o Y NPOTUBOAABNEHME Py,p:
- NPOBEPNTL, JOMYCTUMA N BENUYMHA AMHAMWYECKOTO NPOTUBOAABNEHUs P o oo
naHa cornacHo TpeboBaHusM NpunoxeHusa b n/unu gaHHebiM narotoeutens. Ecnv senuynHa P
cTema HepabotocnocobHa, pacHeT 3aKoHYEH;
- paccynTaTh NPONYCKHYH CNoCOBHOCTL KnanaHa no ypasHeHuto ([.1) ana npotueodasnenuna Py .. Mpu atom K
OnpenensT no anropuTMy:
a) npuHaTte K, = 1,0 n onpenenute Rey no ypaereruo ([.14) unn (0.16);
6) ecnn Rey 2 100000, To K, = 1,0;
B) ecrim Rey < 100000, To K, onpeaenute 13 ypasHenna Re = K (Re) - Rey, HanpuMep MeToaoM nocneaosaterb-
HbIX UTepaunit: Re,, 1 = K (R;) - Reg, npu atom K|, = K, (R);
- CPaBHWUTL MOMY4YEHHYI0 BENMYMHY NMPOMYCKHOM cnocoBHocTn G' ¢ G

Ansa npaeBvnbHOW paboTel kna-

n aun as HEAONYCTUMA — CU-
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a) ecrnin G’ < G, — cucTema c BeibpaHHbIM KnanaHom He cnocobHa nponycTuTs Tpebyemeiit pacxon G,,. Pacuet
3aKOH4EH;

6) ecnn G’ 2 G, — cuUCTEMa MOXET NponycTUTb Tpebyemblid pacxon G
COBHOCTK CUCTEMbI NEXWT B AnanasoHe oT G, Ao G,

- BbINOMHWTL NPOBEPKY TOrO, YTO NPOTMBOAABNEHue npu pabote cuctembl OydeT HaxoguTbCA B AONYCTMMOM Aua-
nasoHe u cuctema Byget pabotatb ycTon4MBO. [NA 3TOr0 onpedensnT MakcuMarnsHO OOMYCTUMYH BENUYUHY NPOTUBO-
poaeneHusa P, no TpebosaHuam b.3.3, b.3.4 nnbo cneunansHeIM TpeboBaHUAM U3rOTOBUTENS:

a) paccyuTath NPonyckHylo cnocobHocTe knanana G” no ypasHeHwio ([1.1) ana npotveogaenenus P, ... Mpw
aToM K|, ONpefensioT no anropuTMy, ONUCaHHOMY paHee;

6) ecnn G” = G, TO NpoTuBOAaBneHue P, npu paboTe cucTeMbl ByAeT HAXOAMTLCA B AManasoHe Py S P Py o
cuctema pabotocnocobHa;

B) ecnn G” > G, TO crieayeT BbIMOMNHUTL MMapaBnUyeckuii pacdeT oTeoasLLero Tpybonposoaa anga pacxoga G” u
CPaBHUTb MOMY4EHHYIO BENUYMHY NpoTMBoAasneHna P, c P, o

ryecnun Py” > P, .. To NpoTuBoaaeneHue P, npu pabote cuctembl ByaeT npesbilatb Py .., CUCTEMA HepaboTo-
cnocobHa, pac4eT 3aKoH4YeH;

n)ecnm P,” < P, . TO NPOTMBOAABNEHKE Npy paboTe cucTeMbl ByAeT HAXOAUTLCA B AManasoHe P," s Po< P,
cucTema pabotocnocobHa n ee NponyckHas cnocobHocTe G” < G < G'. B 4acTHOCTW, ecrv Npu NpoTheogaBneHun Py,”
PeXMM TedeHus Yepes knanaH kputuueckuia u K, =1,0, To nponyckHas crnocobHocTb cuctemsl G = G' = G”, a npoTueo-
fAaenexue P, = P,".

2 BEMUYMHA peanbHON NPOMYCKHOW cno-

0.10 Tunbl peXUMOB Te4eHUA NpU pacyeTe MacCcOBOW CKOPOCTH NO MOAEeNU uaeanbHOro wWrylepa

Ons BeiBopa npaBunbHOrO MeToA4a pacdeTa MAacCOBOW CKOPOCTM PEKOMEHAYETCA MpeaBapuTernbHO OornpenenvTb
XapakTep Te4eHUs cpeabl:

- arperaTHOe COCTOsIHWE cpeabl B MPOLIECCE UCTEYEHUS;

- BO3MOXHOCTb M3MEHEHUA arperaTHoro COCTOSHUS (BCKMNaHWE MK KOHAeHcauus);

- B KaKoW MMeHHOo obracTt ga3oBoi AMarpaMMbl Cpefbl HAXOOWTCHA COOTBETCTBYHOLLIMIA OTPE30K JIMHUKM MOCTOAHHON
QHTPOMUMU.

[ns onpepeneHus xapaktepa TeYeHUA PEKOMEHAYETCHA WCNonb3oBaTe ha3oBble AMarpamMmel cpeq ¢ rpaHuuamm
AByxdasHor obrnacti (KpMBbIMM KMNEHWA U KOHOEHCALWKW) U NMHMAMMW NOCTOAHHOW 3HTPONUA.

Hawnbonee HarnsaHO TUMLI TEYEHWIA NPeACTaBNEHbl HA MarpaMMe B KOOPAMHATaxX SHTponus — AaeneHuwe. Ha pu-
cyHke [1.1 npegcTaBneHsl TUMMYHBIA BUA OAHHOW AMarpaMMbl M OCHOBHbLIE TUMbI TEYEHWNA.

ObnacTy NpUMEHEHUA YNPOLLEHHbIX YPaBHEHWIA COCTOAHWUA NPUBEAEHLI Ha pucyHKe [.2.

Buag gnarpammbl «3HTPONUA — [aBNeHWe», NMpeacTaBneHHbld Ha pucyHke [.1a, TMNUYeH Ang Tak HasblBaeMbIX
«PErynsipHbIX» cpem.

Bua onarpammel, npeacTaBneHHon Ha pyucyHke [1.18, xapakTepeH Ans Tak Ha3blBaeMbIX « PETPOrpagHbIX» cpen.

Bwag guarpammebl, npeactaeneHHor Ha pucyHke [.16, npeacraensaeT coboi nepexoHbll BAPWUaHT OT «perynapHbIX»
cpel K «peTporpagHbiM» C BENUYMHON kK = cp/cv, Bnuskon k 1,1. ina HUX xapakTepHa S-o6pasHad dhopma KpUBOW KOHOEH-
caumu (Hanpumep, ByTaH).

[Ona «perynsapHbiX» cpeqg peanuayloTcs Cneaylwne TUMnbl pexuMmoB TedeHun (pucyHok [.1a): X-XK (kmokocTb—
#unakocTh), HK-2@ (kuakocTb—/aByXdasHas rasoxuakocTHas cmeck), M-I (ras-ras), M-2® (raz—aByxdgasHasn rasoxuakocT-
Has cMmeck), 2-2® (aByxchasHasa ra3oxMaKkocTHaa cMecb—aByxda3Has rasokuaKkocTHas CMech).

1) Pexxum meyverus XK-)K (BXxod — XMOKOCTb; BbIXOL — MKUOKOCTBL)

TedeHune peanuayeTcs, KOrga HadarnsHoe 1 KoHeYyHoe JaBneHus Py n P, nexar Bbille KpUBOW KuneHus. Mpu aTom
cpefa npu UCTEYEHU HAXOOWTCH B XKUAKOM COCTOsIHUM. PasHoBMAHOCTL AaHHOrO criyydas — Koraa HadanbHasi ToOYKa Ha-
XOOMTCA B cynepkputuyeckor obnactu. Kak npaeuno, npu tedeHun X-K umeer Mecto JOKPUTUYECKUIA PEXUM TEYEHUSA.
OpHako Npu BbICOKMX AaBNeHWsX BOMM3WM KPUTUYECKOW TOYKM MIOTHOCTb Cpeabl HAYMHAET CTOMb 3aMETHO 3aBWUCETb OT
OaBMNEeHUdA, YTO BO3MOXKHA peannaauus v KpUTUYECKOro PeXMMa UCTEHEHUS KUOKOCTU.

2) Pexum meyeHust K-2@ (Bxoa — XWAOKOCTb; BbiX0d — AByxdazHas CMech)

Ecnu koHe4Hoe faBneHne MeHblUEe AaBNeHnA KunexHus, peannayetca pexm XK-2®. [Npu atom cbpacbiBaemas xua-
KOCTb BCKMNaeT NbOo B BLIXOAHOM CEYEeHWUM LUTYLepa (B ceane KnanaHa — KpUTUYECKOEe MCTEYEHUME C KOHEYHOWN TOYKOW Ha
TNUHWK KUNeHus), NMBo B caMoM LUTYLEpE, C peanuaauven KpUTUYECKoro (Yalle BCero) Unu JOKPUTUHECKOTO UCTEYEHUSA U
KOHEYHLIMK NapaMeTpamMin (B BbIXOOHOM CeYeHUM WTyLepa) B AByxdasHon obnactu.

3) Pexxum meueHus M-I (Bxog — ras; BbIXod, — ras)

Pexum IM-I" peannayetca Npy HA4anbHOM WM KOHEYHOM AaBMEHUsX BbILLE KPUBOWM KoHAEeHcauun B obnacTu rasa (kak
BapuaHT — MNpW Ha4anbHOW TOYke B CynepKputudeckoi obnacTu). Cpega Ha NPOTSHXKEHWMW BCErO TEYEHWHA HaxXoOWTCH B
razoobpasHoOM COCTOSHWM, MPY 3TOM TEYEHUE YaLLEe BCErO KPUTUYECKOE, PEKE — [OKPUTUYECKOE.

4) Pexum medeHus [-2@ (Bxoa — ra3s; Beixon — AByXpasHasa cMech)

Ecnu raz npu M303HTPOMHOM pacLUMpPEHWM OOCTUraeT AaBMNEHUA KOHAEHCALUWUWM paHblUe, YeM OABINEHWA KpUTUYe-
CKOro MCTEYEHUA, peannuayeTca pexum M-2® 1 Bo3HWKAET KOHOEHCALWA ra3a B BLIXOAHOM CEYEHUU LUTYLIEpa U BHYTPK
Hero. KoHe4Has Tovka B 3TOM crnyvae nexuT nMbo Ha NMHUK KoHAeHcauun (KpUTudeckoe nctedeHne), nnbo B oByxdasHon
obnactu (Yalle KPUTUYECKOE, PEXE — AOKPUTUYECKOE UCTEYEHUE).
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5) Pexxum meyeHus 2Q-2® (Bxoq — AByxdasHas rasonaKkocTHas CMech; BbIXod — ABYXda3Has rasoKmMaKoCcTHas
CMechb)

[MpenensHbIMK BapuaHTamn pexnmMa 29-2@ MoXHO cunTats cnydam cbpoca XMOKOCTH Ha NIMHMW KUMEHWS UNK rasa
Ha NMHUKM KOHOeHcaUMW (HackILEeHHOTo Napa). Yalle Bcero Takoe TedeHue — KpuTudeckoe. BapuaHTom gaHHoro pexuma
ABIAETCA TAICKE TEYEHWE ra3oKUOKOCTHOW Cpeabl, ANA KOTOpPoW MaccoobmMeHoM Mexay daszamu (KMNeHneM U KoHO4eHca-
LiMeid) MOXHO npeHebpeyb (TeYeHUe XUOKOCTU C HEKOHAEHCUPYOLWUMACH M HEPACTBOPAKILLMMUWUCA ra3amMu).

6) Pexxum meverus 2@-I (Bxog — XWOKOCTb; BbIXoQ — ras)

Ona «peTporpagHeix» cped (pucyHok [.1B) OOMOMHUTENBHO BO3MOXEH pexumM 2@-I, npu KOTOpOM NPOUCXOaUT
MonHoe ucnapeHue xuakon gassl. [lna 3toro pexvMa Te4eHUe Yalle BCero KpUTUYeCcKoe.

7) Pexxum meyveHusi [-2@- (BXxo4 — ras, BbIXoQ — ras, ¢ KoHgeHcauuein B AByxdasHyo CMechk Mexay HUMK)

Tarke gna «peTporpadHbix» cpeq (pucyHok [.1B) B OKPeCTHOCTM KPUTUYECKON TOUKW peanuayetca pexum M-2®-I,
C YacTW4HOW KOHAEHCAUMEN CPeabl M NOCNEYOLMM NOMHLIM UcnapeHuem. [na aToro pexmma TeYEHUe Yalle BCEro Kpu-
TUYECKOE.

8) Pexxum meveHus XK-2@- (Bxog — XWOKOCTb; BbIX0d — ras, ¢ ABYX(asHON CMeChbio MeXay HUMK)

Pexum TeveHusa XK-20-I1 TeopeTUYECKM BO3MOXEH — PEXUM, MPU KOTOPOM B XOAE TEYEHUS NMPOMCXOOWT MOMHoe
vcnapeHue Xuakon dasel, 0OHaKko peanusauus ero npakTUYecK ManoBepoATHA, NMOCKONbKY KPUTUYECKOE TeYeHue O0o-
CTUraeTcs, Kak npaBuIo, BHyTpW ABYX(ha3HOoi 06nacTi — paHbLlUe NepecevyeHnsi KpUBOW KOHOEHCaLMWN.

9) Pexxum mederus 2@--2@ (Bxop — AByxdasHas CMech; BbIxog — AByxda3Has CMEech, C BbIXO4OM B YMCTO ra3o-
BYHO dhasy Mexay HUMK).

Ona «nepexogHbix» cpeq (pyucyHok [1.16) Bo3aMoxkeH Takke pexum TedeHus 2-M-2d, npu koTopom AyxdasHas
CMECH MOSHOCTLH UCTMapsAETCH, a 3aTeM BHOBb HaYMHAET KOHOEHCMPOBATLCA.

OaBsnexve
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SHTpONVMA
a) Onsa «peaynapHbix» cped, c k= t.'p/c‘,r >1,1

[asneHue

HugrocTb
CBOPXKIMTHYECKAR
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I
XuprocTs + nap * Map

3HTpOnKA
6) [ns nepexo0Ho20 eapuaHma om «pezyrapHeIXy cpel K «pempozpadHeiM» cpedam, ¢ K = cp/c,,, bnuskum K 1,1

Pucyrok [1.1 — Tunbl ha3oBbix guarpamMm U M303HTPONHbIX TeveHun (Jluet 1)
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DarneHue

laa

SHTponun
B) [ns «pempozpadHeixy cped, ¢ k = cp/cv, Gnugium k 1,0

PucyHok 0.1, Jluet 2

fHasnexve

= const = const

p=const 7 oSN~

n = const

n = const

SHTponuA
a) Ann «pezynspHsixy cped, ¢ k = c,/c, > 1,1

[lapnsHwe

n = const n = const

SHTponua
6) ins nepexodH020 8pUAHME OM «pE2YNAPHLIXY CPEX K «pempozpadHuiMy cpedaM, ¢ k = ¢,/c,, Gnuskum k 1,1

PucyHok 1.2 — OBnacty npuMeHeHUs ynpoLLeHHbIX ypaBHeHWA cocTosaHuna (Jluet 1)
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HaeneHve

n = const n = const

CBEpXKPMTUYECKAR

SHTpONKA

B) [ns1 «pempozpadsbixs cped, c k= cp/cv, Gnusxum & 1,0
Pucynok .2, INuct 2

.11 MeToabl pac4eTa MacCOBOW CKOPOCTU U peKoMeHZauM1 No UX NpUMeHeHUo

[na pacyeTa MaccoBoi CKOPOCTU MPUMEHSIOT 3 rpynnbl METOLOB:

- YHMBepcankeHble MeToAL! (MeTod NPAMOro MHTETPUPOBaHNSA);

- YMNPOLLUEHHbIE aHanNnMTUYEeCKNe METOAbl HA OCHOBE YpaBHEHWA COCTOAHWS, OMWUChIBAIOLLMX W303HTPOMHOE pacluu-
peHue;

- cneyyanbHble MeToAbI.

1) YHMBepcarnbHbIiA METOA, MPAMOro MHTENPUPOBAHWA NMPUMEHUM 018 BCEX CNy4aeB UCTEYEHUs, B 0CODEHHOCTH pe-
KOMeHOyeTcH NPUMEHSTL ero, Korga ecTb COMHEHWs1 B MPUMEeHMMOCTH Apyriux MeTogoB. OgHako ona peanvaaumu metoga
TpebyeTcs UCNonb3o0BaHNe TEPMOAVHAMUYECKMX KOMMbIOTEPHBIX BUBNMOTEK UMW COOTBETCTBYIOLLMX TEPMOOUHAMUYECKUX
Tabnuy, onuceiBaowmx cbpaceiBaemyto cpeny. [JaHHeln meToq onvcaH B pasgene E.1.

2) Pac4yeTHble (popMynbl YNPOLLEHHbIX aHANMTUYECKMX METOAOB Mofy4alT aHanUTUYecKUMM WHTErpupoBaHUEM
ypaBHEeHWA MeToaa NPAMOro MHTErPUPOBAHWMA NMPW ONMUCAHWUK 3aBUCMMOCTM NMNOTHOCTM Cpedbl OT AABMNEeHWUs NMpKW U303H-
TPOMHOM paclUMpPeHU PasUYHbIMU NPOCTLIMM YPaBHEHUAMM cOCTOsHUA. Hanbonbluee npuMeHeHWe Nony4mny Tpy ypae-
HEHWA COCTOAHUA:

- YpaBHEHWE COCTOAHWUA HECKUMAEMON KNOKOCTU

p = const; (0.27)
- YpaBHEHWE COCTOAHUA CXXMMaeMOW Cpeabl C NOCTOAHHBIM NOoKa3aTenem N303HTPOonbI

Pip™ = const; ([0.28)

n = const,

roe n = (dInPidinp) — nokasarens U303HTPONMbI ONPEAEnsAIoT ANA peansHoro NoBeAeHUsa cpeakl unu AsyxasHoi cpeds
M MOXET 3Ha4yMTeNbHO OTNMYaTLCA OT NoKasaTens aguabaTtsl MaeansHoro rasa;
- ypaBHeHWe omera-meToaa

plp—1=w- (P/P-1), (0.29)

OCHOBaHHOe Ha HabnogeHun, YTo NUHUKM NOCTOAHHOW 3HTPONWUU B AByxdasHon obnactu B koopauHartax 1/P, 1/p vacto
MOXHO A0CTaTO4HO TOYHO anmnpoKCUMUPOBAaTL MPAMBIMW NMHKSAMKW. 30eck P*, p* — HekoTopas basoBas TovKa Ha M303H-
Tpone. OBbI4HO B KadecTse P*, p* npuHumarot nubo P,, py (ecnu nocneaHas nexuT B aeyxdasaHon obnactu), Nnbo ToUKy
nepeceyeHnst MU303HTPOMLI ¢ rpaHuLe AByxdasHon obnacTu. MNMpu aToM napameTp o aBnaeTca obpaTHON BENUYUHON MNo-
KasaTend M303HTponsl B Basoson Touke: o = 1/n(P*, p*).

PacyeT nokasatens W303HTPOMLI U NapameTpa oMera Ans pasnu4Helx cnyvaes onucad B E.3.1.

YpaBHeHUs AaHHbIX METOAOB M X COMETaHMWIA, a Talke rpadmKkn COOTBETCTBYIOLMX KO3 MULNEHTOB NPUBEAEHDI B
pazgene E.2.

PekomeHayemMble 0bnacti npUMeHeHWs MeTO40B M rpaHuLbl MPUMEHUMOCTM B COOTBETCTBUM ¢ Tabnuuen 1.2 v ans
HarnsagHOCTW NokasaHbl Ha pucyHke [.2.
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PekxoMeHgauum no obracti NpMMeHeHWsa YNpOoLEHHbIX aHanMTUYeCckux METOAOB pacyeTa B 3aBMCMMOCTM OT PeXU-
Ma TedeHua npueedeHbl B Tabnuue [1.2.

T

ru’

P, paccunTtbiBaloT no (opmynam

T =TTy
By= P1.’PKp.

(A.30)
(4.31)

CneupanbHbie MeTodbl MCMOMNbL3YKT MpU pacyeTe OTAeNbHbIX Haubonee BajKHbIX W PaCMpPOCTPAHEHHBIX Cped.
[1nA BogAHOro napa Takve MeToabl onucaHsl B pasaene E.4.

Mpumeuanune —TynT,—BK

Tabnwuuya 0.2 — PekomeHgauumn no NpUMEHEHWIO METOAOB pacyeTa

Pexum Hamen
S MeTog pacdeTa O6nacTb NpUMEHEHMA nyHKTa
cTaHgapTa

K Hecxumaeman *ua- | OcHOBHOW MeTo pacyeTa Nnpu TEYEHUK XUOKOCTH. E.2.1
KOCTb PekomeHngyetca npumenate npu 7, < 1,0 m P, < 1,00 + 1,25-(1 - T)),

TO eCTb KpPOME TEYEeHWUSA MPW BLICOKMX AABNEHWAX Wnu BOMv3n
KPUTUYECKOW TOUKM (CynepKpUTUYecKas cpena).
MocToAHHBIA ~ noka3sa- | PekomeHayeTcss MPUMEHATb MPU BbICOKUX AaBneHwsax u Bonwan | E.2.2
TENb N303HTPONbI KPUTUYECKON TOUKM.
r-r MocTtoAHHBIA  nokasa- | OCHOBHOW MEeTof pacdeTa TEMeHWA rasa U cynepkpuTudecknx cpen. | E.2.2
Tenb N303HTPONLI PekomeHOyeTca NpuMeHsTs Mpu N1 = 1, KpoMe 30HbI BbICTPOro KU3-
MEHEHUs1 3HAYEHWIA N B CynepKpUTMYeckor obnacTu.
Owmera-meTo[, PekomeHayeTca NpUMeHsATb Npu n < 1, a Takke B cynepkputude- | E.2.2
ckoi oBnacTi B 30He BbICTPOro U3MeHeHWA aHadeHni (npu T, > 1,0
npumepHo ot P, 21,0+ 5,0(T,—1) oo P, = 1,5+ 15,0<(7, - 1)).
20-2¢ | Omera-metog OcHoBHOW MeTof pacyeTa OByX(PasHOro Te4eHus. E22
Mpu KOpPPeKTHOM OnpeaeneHun BeNMYMHLI NapamMeTpa oMera MOXeT
NPUMEHATLCA NP NoBbIX NapameTpax ABYXdas3HOro TEYEHNS, KpoMe
Te4YeHWA MHOTOKOMIMOHEHTHOIO BCKMMNALLEro / KOHOEeHCUPYIOLLErocs
npogykta ¢ pazbpocom TemnepaTtyp HOPManbHOro KUMEeHWA KOMMOo-
HeHTOB cBbile 80 °C, Ans KOTOporo MeTon MOXeT BblTb HETOYEH.
MocTtosHHBIN  nokasza- | PekoMeHayeTca npuMeHATb ANA pacyeTa «perynapHeix» cpeg c | E.2.2
Ternb W303HTPONbI BbICOKMM rasocodeparuem (x > 0,8) npu P, < 0,4,
B aTtor obnactu metopn Bonee ToueH, YeM OMEra-meToq

HK-20 | Hecxnmaemasn *ua- | OcHoBHOWM MeTof pacyeTa AByxdha3Horo Ted4eHns Bckunarwwen xua- | E.2.3.1

KOCTb + OMera-meTo[ KOCTH.

PekomeHayetca npumenate npu 7, < 1,0 n P, <1,00 +1,25-(1-T,), 10

ECTb KPOME TEYEHUS MPY BLICOKWMX AaBMNEHUAX UMW BONU3U KPUTUHECKON

TOYKM (CYNepKpuUTMYECKas cpeaa).
Owmera-meTop (c pasHbl- | PexomeHayeTtca npumMeHaTts npu cbpoce peTporpagHblx u nepexcd- | E.2.3
MW 3HAYEHWSAMM Mapa- | HbiX MPOL4YKTOB 13 OKOMOKPUTMYECKOW 1 CYyNepKpUTMYECKoA obnacTu,
MeTpa omera Ansa Kua- | a Tawke npu cbpoce «perynsipHbIX» NpoAyKTOB U3 30HbI BbICTpOro
KOCTM 1 [AByxhas3HOW | UBMEHEHWUS 3HaYeHWA B cynepkpuTudeckol obnactu (npu T, > 1,0
obnactu) npumepHo ot P, 21,0+ 5,0(7T. - 1) go P, < 1,5+ 15,0-(T, - 1)).
[MocTtoaHHbIM  Mokasa- | [Mpu cbpoce «perynApHbIX» MPOAYKTOB W3 OKonokpuTtudeckon um | E.2.3.2
Tenb  M303HTPOMbLI  + | CynepKpuTUYecKkor obnactu (ona cnyvyaee, He OXBa4Ye€HHbIX ABYMSA
omMera-meToq METOAaMM BbILLE).

[-2¢ MocTosAHHLIM Nokasatens | OCHOBHOW MeToA pacyeTa TeYEeHUs ra3a ¢ KoHaeHcauuen ans «pery- | £.2.3.2
W303HTPOMLI (C pasHbiMK | NApHLIX» cpea. MNpumveHnm Bciogy npu n > 1, Kpome 30HbI BbICTPOro
3Ha4YeHUAMW MoKasaTens | UBMEHeHWs 3Ha4YeHW B cynepkpuTuyeckol obnactv (npu T, > 1,0
Ang rasa u asyxdasHon | npumepHo ot P 21,0+ 5,0(T - 1) go P. < 1,5+ 15,0:(T, - 1)).
obnactn)
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OkoHYaHue mabnuuybsi .2

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru

Pexuam Famep
Tevenms Metop pacyeta O6nacTe NpUMeHeHNs nyHKTa
cTaHgapra
r-2¢ Owmera-meTtoq (c pasHbl- | TedyeHne nepexodHbIX U «peTporpagHbIX» rasoB ¢ KoHAeHcauven, a | E.2.3.3
MW 3HaYEeHWSMMW Napa- | TakKe «PerynspHbIX» rasos W3 30Hbl BLICTPOro M3MEHEHKNS 3HaHeHUN
MeTpa omera And rasa | B cynepkpuTuyeckoi obnactu (npu T.> 1,0 npumepHo ot P, 21,0 +
1 asyxdasHon obnactn) | +5,0-(T, - 1) go P, < 1,5 + 15,0-(T. - 1)).
20-I Owmera-meTtoq (c pasHbl- | OcHOBHOW MeTOn pacyeTa OaHHOTo TeveHusa Ans nepexogHbix u [ E.2.3.3
MW 3HaYeHWsMW napa- | «peTporpagHbIX» cpeq.
MeTpa omera Ana rasa
1 oByxdhasHon obnacti)

[-20-[" | MNocTosHHBIM ~ nokasa- | «PeTporpagHsie» cpedbl B OKONOKpUTUYECKOW obnacTu. E22
Tenb K303HTponbl (¢ | [lonyckaeTca NpMMeHsATb O0OblYHblE YpaBHEHWMA C MOCTOAHHBIM | E.2.3
pasHblMM  3HAYEHUAMU | NokasaTernem WM303HTponsl (NyHKT E.2.2) co cpegHum 3HauyeHwem | E.2.3.2
rokasarens Ans rasa 4o | nokasaTtens M303HTPOMbI.

W nocne KoHgeHcaumm u
OByxdhasHon obnactu)
20-I-2¢ | Omera-meToq MepexoaHele cpebl. MNMpuMeHaOT cpedHee 3HayeHue napametpa | E.2.2
omera.

0.12 Yuer acpcpekToB TEpMOAMHAMMYECKOWN HEPABHOBECHOCTHU

[Mpwn BckunaHum cbpackbiBaemMbix cpeqd Wy KoHgeHcauwy copacklBaeMblx cped, a Takke cbpoce gByxasHbix raso-
YKMAOKOCTHBIX CMEeceil MoryT HabnoaaTsCsa OTKNOHEHMA OT PaBHOBECHOTO MOBEAEHWA (3a4epKa BCKMNAHUA UMW KOHOEH-
cauuy, a TaKkke HepaBHOBECHbLIE COOEPKaHWUA M COCTaBbl XUOKOW 1 razoBor has). Takoe noBeaeHve BELET K TOMY, 4TO
peanbHasa NponyckHas CNocOoBHOCTL KanaHa okasbiBaeTcs Donblie, YeM paccuMTaHHas M3 YCINOBUIA paBHOBECHOTO Mo-
BeOeHWs Te4yeHus. TeM cambiM pacyeT Mo YCrNoBUsiM pABHOBECHOCTUW B 3TOM Cry4Yae ABMAETCA KOHCEPBATUBHLIM (MOET «B
3anac»). OueHKy cBepxy ANns NPOMnyCcKHOW cNocoBHOCTM B 3TOM CIyyae [aeT pacyeT Mo YCNOBWAM Tak Ha3biBAEMOrO «3a-
MOPOXXEHHOIO» TEYEeHUs — T. e. TeueHus bea maccoobmeHa Mexay daszamu, Koraa coaepxaHve U coctae pas Ha BXOOE B
KnanaH UKCUPYHTCA 1 Aanee He MEHSAHTCS.

[Mpn cbpoce BckUNawLWKMx KMaKocTen 1 AByxdasHelx cMecei ¢ mansiMm (8o 0,05) maccoBbiM razocogepxaHveM Ye-
pes knanaHel ¢ KopoTkumm (o 100 Mmm) WTyuepamn Npy pacyeTe No paBHOBECHOW MOAENN ahdeKkT TepMogNHaAMUYECKON
HEpPaBHOBECHOCTW MOXET NMPUBOAUTL K HE40OLIEHKE NPOMYCKHOW CNOoCOBHOCTM KnanaHa B Heckonbko pas. B atom cnyyae
npy pacyeTe peKkoMeHAYEeTCs y4UThIBaTh 3 eKT TEPMUYECKON HEPABHOBECHOCTI.

B HacTosiLlee Bpems OTCYTCTBYET YHUBEpPCANbHas METOAMKA y4eTa HepaBHOBECHOCTH npu cbpoce. B E.5 npusene-
HO HECKOMBLKO MOnyaMnupryeckmnx crnocobor ans ee yyeta.
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MpunoxeHue E
(pekomeHgyemoe)

Pacuet nponyckHoi cnocobHocTtm MK

E.1 MeTtoa npsiMOro MHTerpMpoBaHuA

E.1.1 O6wume nonoxeHust

MeTon npsiMoro MHTErPUPOBaHUS ABMAETCA YHUBEPCANbHLIM METOAOM pacyeTa NponyckHoi cnocoGHocTH, npume-
HMMbIM Npu cOpoce Bcex BUOOB Kak ogHOMa3HbIX, TaK M MHOTOGa3HbIX ra3mKWaKOCTHBIX CPen, a Takke cpef, NpeTepne-
BatoLLmx bazoebie npeepalleHns. MeTton pekomeHayeTcs NpuMeHaTs Npu cOpoce oaHodasHbIX CPed C NOBEeAEHMEM, 3HA-
YUTENBHO OTNNYALWMMCA OT MOLENEN MaeansHOW XMOKOCTW UM MaeanbHoro ra3a, B TOM Yucne npu cbpoce XuakocTn
NpW 04eHb BLICOKMX AABMNEHWAX (MHOMC GOrnbLUE KPUTUYECKOTD), Npy cOpoCce XUAKOCTW UMK ra3a ¢ TepMOAMHAMUYECKUMMU
napaMmeTpamun BBnunam KpUTMHECKOM TOYKK, Npu cBpoce ra3oB 13 cynepkputrnyieckon obnacti. Takke OaHHbIA METOO PEKO-
MeHOYeTCA NPUMEHSATL NpW cOpoce MHOMOKOMIMOHEHTHBIX FA30MOKOCTHBIX CPef C CUMbHO OTNIMYAKLWMMNCA KOMMOHEHTA-
MU, nNpy cbpoce cpep c peTporpagHor KOHAeHCcaUnen.

OnucaHHble ganee Apyrve MeToObl pacyeTa ANA pasnuyHbIX CrydYaeB noBeneHusi cbpacbiBaemMbix cpen hakTu-
YecKu BbITEKAIOT U3 METoAa NPSIMOro MHTETPUPOBAHWS C YY4ETOM ONMCHIBAIOWMX AAaHHbIE CMy4Yan YPaBHEHWUA COCTOSHUS.

E.1.2 PacueT nponycKHOW CNOCOBGHOCTU METOAOM MPSAMOro UHTErpupoBaHus

13 ypaBHeHWS COXpaHeHWs SHepruu Npu TeMeHWn Yepes naeansHoe conmo (WTyuep) ¢ y4eToM TepMOgUHaMNYeCcKo-
ro cootHoweHws dh = Tds + p‘1-dP 1 YCMNOBMA NOCTOSHCTBA 3HTpoNuK ds criegyeT chopmyna
i daP f
Gisow = Po-| -2 | —| - (E.1.1)
P, P
YpaBHeHue (E.1.1) TpebyeT TonbKO pacyeTa NNOTHOCTU CPpedbl B 3aBMCMMOCTM OT OaBMNEHWS MPU NOCTOAHHOW 9H-
TPONWUM, Y4TO MO3BOMAKT MHOTME TepMOAMHaMuyeckue drbnuotekn, Tabnuusl 1 gnarpammel.
MeTog npAMOro MHTErpMPOBaHUA 3aKNDYaeTesa B pacyeTe WHTerpana B ypasHeHuu (E.1.1) yucneHHeiMu MeTogamm,
C 04HOBpEeMEeHHbIM onpefeneHMeM xapakTepa Te4eHns 1 BepxHero npegena uHterpuposanus. Muterpan e (E.1.1) v senn-
UMHY G¥4eq PACCHNTLIBAIOT Kak chyHKUMW OT Py, korga Py y6eisaet ot Py no P, (nubo go sHavenus Py(P; P,), ykasaHHoro
narotosutenem). Ecnu senuunHa G* 4., (Py) MMeeT MakCMyMbl BHYTPW AAaHHOMO OTpeska, TO MepBbli, Grivxaiwni K P,
MaKCUMYM, COOTBETCTBYET KPUTUHECKOMY AABMEHNID PKp M KPUTNHECKOMY pexumMy TedeHus. Ecnu ke sennumHa G*yq5(Pg)
MOHOTOHHO BO3pacTaeT Ha BCEM OTpes3Ke, TO MMeeT MeCTO AOKPUTUHECKUIA PEXUM Te4eHus.
CooTBETCTBEHHO AMA KPUTUYECKOro TeYeHUs
r Pep dP %
Got =P '| -2+ [ — (E.1.2)
p P

,D,J'!ﬂ AOKPUTUYECKOro TedeHna

e 5, %
: dP
G\deal = p25 : _2 ) j

E.1.3
B P { )

Ons pacyeta uHterpana s opmynax (E.1.1)—(E.1.3) otpesok [P, P,] cnenyet pasgenuTs Ha WHTepBansl U pac-
CYMTATb C UCMONb30BAHMEM KBaapaTypHbIX chopmyn. MNpu ncnonb3oeaHu opmynbl Tpaneuuin n pasgeneHan [Py, Po] Ha
n wutepsanos [P, PO i=1 .. n, PO = p, P = P, ypaBHeHne MeTona NpsiMOro MHTErpUpOBaHNS UMEET BUA

. ; L1 - i d
Gt P) =y Z{—+—}'(P"” -P9)| (E.1.4)
=t \Pi1 P
rae p; = p(Pl)s,).
PaccuuTthiBan nocnepoBatensHo cnaraemble, gobaenas wx k cymme B cdhopmyne (E.1.4), onpegenss 3HaveHus
’i‘deal(P(j)) ans gasnennii PU), =1 ... n 1 npoBepsiA, KOrOa OHW HAYMHAIOT YMEHBLUATLCS, 33 OAWH MPOXOA ONPENensIoT:

- Xapaktep TevyeHus (KpUTUYEeCcKoe UM JOKpUTUYECKoe);

- KpuTu4eckoe gasneHve (4ns cny4ast KpUTUYECKOro TeYeHUs);

- MaccoBbli pacxod G¥yeq)-

YyuTelBas, 4To npu cbpoce cpen ¢ hasoBeIMU NpeBPaLLEHWUAMU KPUTUYECKOE AdaBneHne Yacto (ocobeHHo npu BCKU-
naHWM) HaxoAMTCA Ha rpaHule ha3oBol gMarpammel, NPY pacHeTe Taknx cry4aes MeTO40M NPSMOro MHTErpyupoBaHus no
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chopmyne (E.1.4), B HaGop Todek PU) crnegyeT BkITlo4aThk TOUKM NEpecevyeHUs 303HTPONbI S = §; C rpaHuuamMun asosoin

anarpammeil.
M3 ypaBHeHus (E.1.1) cnegyert, 4TO NPpU KPUTUYECKOM PEXUME TEYEHUS
G\deal = nnp .‘D»(p : pKD 2 (E1 5)
M CKOpPOCTb Cpefbl Ha BbIXOAE M3 LUTYLEepPa OCTUraeT CKOPOCTH 3ByKa
P
Kp
ng —,
pkp

roe n,, — nokasarenb U303HTPONbI N = (9InP/dlnp), npn AaBneHum PKp

YpaeHeHue (E.1.5) MoxeT He cobniogaTtbcs Ans cry4as, Korga Todka KpUTUYEeCKoro MCTeYeHWs coBnagaeT ¢ nepe-
CEeYEeHMEM W303HTPOMNbI C rpaHuiuen mexagy obnactamu chasoBor AuarpaMmmbl cpegbl (MUHWENR BCKMMaHWS UMW NUHUER
KoHOeHcauuu). B aToM crnyyae nokasarenb U303HTPOMb! M CKOPOCTb 3BYKa MOTYT UCMbIThIBaTL CKAYOK Ha rpaHuue dhasoBoi
avarpamel, U UMEET MECTO HEPABEHCTBO

‘\Jn;p ’P p»cp = Gldea[ n:p .R:p 'pxp 2

roe nt, v M — 3HAYEHWs NOKA3aTEnNs U303HTPONbI COOTBETCTBEHHO CO CTOPOHLI AABMEHWI BorbLUE N MEHbLUIE PKp
F%’amm criy4all MOXeT UMeTb MecTO, KOrAa nokasaTenb M303HTPOMbl M CKOPOCTb 3BYKa Ha rpaHuue azoBon au-
arpaMmmMbl MpU M303HTPOMHOM PacLUMPEHUW CKaYKOM YMEHbLLUAIOTCH W MPOWCXOOWT Nepexos TeYeHWs U3 LO3BYKOBOMO B
CBEPX3BYKOBOE — HanpumMep, Npy BCKUNaHUM XUAKOW MK KoHOeHcauuu razoobpasHoi cpeap.
YpasHenus (0.1) n (O.2) ons MeToda npaMoOro MHTErpMpoBaHWA 3anuckiBaloTcd B BUAE

[ hgplt
G=w-K, KK, Fp|-2[—]| ; (E.1.6)
| AP
GEE
F= - = (E.1.7)
ap
oK, K, K, Np,- ,2,17
| A P
Ons eguHny namepenus G, kriv, F, mm?, n P, MMa
[ Rt
G=360o K K K, -Fp,- —2-!— : (E.1.8)
| & P
Fi= Gy - =7 - (E.1.9)
Pap *
3,60 0K, K, K, N-p,-| -2 [ =
| A P
[Ons egunny namepenua G, kriv, F,mm?, n P, 6ap
% gp 1
G=1138-0-K K, K, Fopy|-2- [ —| ; (E.1.10)
m P
F= %_ (E.1.11)
1138-a-K, K, K, Npol

E.2 AHanuTU4eckue MetoAabl pacyeTa Ha OCHOBe ypaBHeHWW COCTOAHUA

E.2.1 PacyeT no ypaBHEHMIO HECKMMAEMOMW XKUOKOCTH
TeveHne HeCXKUMaeMOoW XUOKOCTU Bceraa gokpuTtuyeckoe. MNoactaBnB ypaBHeHUA cocTtosHuA (O.27) B popmynbl

MeToaa NpAMoro MHTerpmpoBaHus, nonyvymm
K, =+2-(1-B). (E.2.1)

3aevcumMocTk koadiduumeHTa K, OT OTHOLWEHNs abConioTHbLIX JaBNeHnid nocne v Ao knanava B npueegeHa Ha
pucyHke E.1.
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PucyHok E.1 — KoadhduuueHT K| Ana HECKUMaeMOA XNAKOCTH

E.2.2 PacueT TeYeHUA CKMMaEMON cpefbl N0 YpaBHEHUAM NOCTOSIHHOMO NMOKa3aTensi M303HTPONbI U oMera-
mMeTopa
MNogcraHoBka ypaBHeHuin cocToanua (0.28) n (0.29) (c Py, p4 B KayecTse 6a30B0I TOHYKKN) B (hOPMYnbl METOAA Nps-
MOrO MHTErpUPOBaHWA 1 Nocneayllee aHanUTUYECKoe MHTerpupoBaHne AaeT opMynel aAns pacdeTta K, BKp, K, o ¥ Ky,
npvBedeHHble B Tabnuue E. 1.
Mpn B = BKP TeYeHWe KPUTUHECKOE, B NPOTMBHOM Crydae AOKpUTUYeckoe. PacyeT BbINOMHAIT B COOTBETCTBMM C
npunoxeHwem [ n dpopmynamMu, npuseaeHHsIMK B Tabnuue E.1.

Tabnuua E.1— dopmynsl ana pacyera koap@PrUUMEHTOB K, [iKp, Ko K
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kp " b
Koad- MeTton
huumr-
eHT [MOCTOSHHLIN NOKa3aTens U303HTPONbI Owmera-meToq
.2, 2 2.
A PP P P €22 (2fompio-10-p) E.21)
! n—1 " o-(1p-1)+1
Mpun =1 (E.2.3)
K, = B<,[72<In[5
BKp 5 2 (E.2.4) | HaxogaT M3 pelueHns ypaBHEHUS
By = (—J [2-0(@-1)B,] (-1 +2-0*np,+1=0, |(E211)
n+
Mpun=1 peLlaeMoro YWCcrneHHo nubo € MCNonbL30BaHUEM
_a copmMynel
pr - ﬁ - 0160653 (E25) 1! 044600 B . (-0,703560+0,014885-Inw)
=| 1+ Ol
(cMm. pucyHok E.2) Bo [_0’009343_1/5] (E.2.12)
(cm. pucyHkm E.3 u E.4)
KH K] il B
P n+1 . T _ Py
K - ‘{n‘BT _ F_” (L] T (E26) |Kie= f
e ® n+1 \n+1 a (E.2.13)
(cMm. pucyHkm E.3 1 E.4)
Mpun=1
1
K =-—=0,60653
e (E.2.7)
(cMm. pucyHok E.2)
39
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OkoHYaHue mabnuubi E. 1

KOBCb- MBTO,{J

hurym-
eHT [MNocTosiHHBIA NoKa3aTens U303HTPONbI Omera-meTtoq

(E.2.8)

I =

(cm. pucyHok E.6)

(E.2.14)

Mpnn=1 (E.2.9)
K, =B yJ-2-e-Inp

(cMm. pucyHok E.5)

BKP' ’q'l P
13

1,2

11

1,0

09

0.8

07

06

05

04
o 10 11 12 13 14 15 168 1,7 18 189 20
n

MpumeyvaHue — lMNMyHKTUPOM AaHbl KOIPULMEHTLI ANA YpaBHEHUA NMOCTOAHHOMO NMoKasaTens U303HTPOMbI
npw pacyeTe No KomMBUHaLUWK YypaBHEHWIA COCTOAHUA (Tabnuua E.2) — B 3aBUCMMOCTH OT Ynucna Maxa Ha Bxofe B knanaH

PucyHok E.2 — KoadhdprumeHTsl [iKp nK, «p 419 YDABHEHUS NOCTOAHHOTO NOKa3aTens U303HTPONbI
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Bup- Ky Kp
1.4

1,3
1.2
1.1
1,0
0,9

0,8
0,7
0,6
0,5
0.4
0,3
0,2
0.1

ono'
o i

4]
0,001 0,01 0,1 1 10 100 1000

MpumedaHwune — MNyHKTUPOM AaHbl 3HAYEHUA AN ypaBHEHWA NOCTOSHHOMO NokasaTens M303HTponbl (Ans
CcpaBHeHWs)

PucyHok E.3 — KoaddmumeHThl BKp nK, kp AN OMera-vMeTosa

Bxp’ K" Kp
12

11
1,0
0,9
08
07
06
05
04
0,3
0'%,1 =

1 10

MpumeyaHue — MyHKTUPOM AaHbl 3HAYeHUA 4N YpaBHEHWA NMOCTOSHHOMO MokasaTenst M303HTPonb! (Ans
CpaBHEHWS)

PueyHok E.4 — KoaddunumeHThl BKP nK, kp ANS OMera-meTosa
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Ky
1,0
0.9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1
0
0,4 0,5 0,6 0,7 0.8 0,9 1,0
B
PucyHok E.5 — KoathdpuumeHT K na ypaBHEHWA NOCTOAHHOMO NOKA3ATENs U303HTPOMbI
Ky, =05 =10 =20 w0=50 w=10,0
1,1
o = 20,0
1,0
0.9 ® = 50,0
0,8
0,7
0,6
0,5
0.4
0,3
0,2
0.1
0
0,5 0,6 0,7 0,8 0.9 1,0
B

PucyHok E.6 — KoadhdbmumeHT Ky ansa omera-meTtoaa

E.2.3 PacueT no komGuHauuM ypaBHEeHUA COCTOAHUSA

PacyeT MaccoBRoi CKOPOCTU Ha OCHOBE YMNPOLLEHHBIX YPABHEHUI COCTOSIHUS MOXKET BbITh UCMONB30BaH U ANA Cry-
yasd, Korga cpefa npyu M303HTPOMNHOM PaclUMPeHUM OOWH UMM HECKOMNBKO Pa3 NepecekaeT KPUBLIE KUMEHUS WK KOHOEH-
cauuu. B aToM cnyyae B Kaxgow pa3oBor 0bnacti 3aBMCMMOCTE NMOTHOCTW Cpedbl 0T AABMEHUs] OMUCLIBAETCA CBOWM
ypaBHEHNEM COCTOAHMA.

MycTe cpea npu cbpoce ¢ faenedua Py 0o faenexnus P, nepecekaeT KPUBbIE KUMEHWUS U KOHOeHcauun m pas B
TOuKax (PU), p(j)), npudem P, > P> > pm) > P,. Toukn (P(j), pU)) Aenat otpesok [Py, Po] Ha (m + 1) yactein (uHTep-
BaroB), Ha KaXJoM U3 KOTOpLIX 3aBUCMMOCTL p(P) onuckiBaeTca ypaBHeHnemM coctoanua (1.23) unu (0.24), npuyem co
CBOMM 3Ha4YeHWEeM MNoKaszaTens U303HTponbl UNvM napameTtpa omera. Mpu ncnons3oBaHuu ypaeHeHus ([.24) B kadecTBe
Ha30B0OI TOUKM MPUHMMAKOT Ha4anbHY TOYKY MHTepBana. Ha nepBom MHTEpBane MOXHO UCNOSbL30BaTh TAKKe ypaBHEHNE
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HeckumaeMon xugrocTm ([.22). PacyeT MaccoBOW CKOPOCTK BLIMOMHAKT NocrnegoBaTenbHO Mo y4acTkaM Mo criegytoLle-
MY anropuTMy:

1) paccuutatk nepebin uHTepean [Py, P cornacHo E.2.1 unn E.2.2:

- ecnu BHYTPUW AaHHOro MHTepeana (PKp > P(1)) gocTuraeTca KpUTUYECKOE TEYEHME, TO PACYHET 3aKOHUEH;

- B MPOTMBHOM CIy4ae paccumMTaTh MaccoByHo ckopocTb G, , cooTBeTcTRyloLYio AaBneHuio P, u nepeiitu k pac-
YeTy nocneayLIMX MHTEPBANOB.;
2) npn pacueTe uHTepeana, HaumHaiowerocs B Touke (PU), pl)), yxe paccuntana maccosas ckopocts Gl , cooT-

BETCTBYHOLLAA ,D,aHHOI\;'I TOYKe. ﬂ]'lﬂ pacyeTa MacCoBOK CKOPOCTW BHYTPpW OaHHOIo MHTEpBana UCNonb3ylT ypaBHEHWUA Me-
TOAa NPAMOro MHTErpupoBaHnA, HO Yy4UTbIBAlOLLME HEHYNEBYHK CKOPOCTEL B Ha4Yane mHTepeana

1
, G, Y o |*
Gldea\ =Po- [ﬁ} =2 F . (E215)
pli)
[aHHoe ypaBHeHue ynobHo 3anucaTtk B GespaamMepHoM Buae, Mcnonbays uucno Maxa B Touke (PU), pl)) n koaddpm-
p
uneHt K
N <
n 9. p0.po

Gl =Ky P76

VA

0

K%, =p, - (M“ —ﬁ (E.2.16)
p

_\.'—.

rae B = PP,
6 = p,fp(j);
nl) — nokasaTenb M303HTPONLI CO CTOPOHbI AaBNeHNii MeHblue P,
Moactaensas ypaBHeHWUs cocTosHUA (O.28) unu (4.29), nony4yum ypaBHeHWs ONs KpUTUYECKOro OTHOLIEHWA JaBne-

HUA BEKJ; o KoahduumeHToB K9, KV -y K", , npuBenexHble B Tabnuue E.2. YpaBHeHus, npuBedeHHble B E.2.2 (Tabnuua
E.1), npeacraenaTt cobor Mx npegencHbii cnydan npu M = 0.

Ecnun M0 21,0, To KpMTUYECcKoe TeYeHre UMEET MECTO NpPU AaBMEHUK P =plilp G, A

ideal = “ideal *

Ecnu M) < 1,0, To, ucnonbays ypaBHeHWs Tabnuusl E.2, paccuuTaTs BenquHy Bgé o
Ecnu PU*“/PHJ < 5E;M (PQ/PUJ < BE;M OnA nocrnegHero UHTepeana), To KpUTUYeckoe TeYeHWe OOCTUraeTca BHYTPU
3TOro MHTEpBana npu P < ﬁfj&M - P 1 MaccoBy CKOPOCTL pacCHMTLIBAKOT Mo chopmyne

G\:ieal = KI:J)KPM - UPU} i pm:

roe KU — onpegenstoT no chopmynam Tadbnuupl E.2.

nkpM
Ecnn KPpUTHU4YeCcKoe ucrteveHme He JoCTUraeTcA BHYTPW MHTEPBana, To cnegyeTt paccyntaTtb MacCoOBYH CKOPOCTb No

dopmyne
Gldﬂe;ﬂ KU] . fPU),pUJ :

roe K%, — onpenensior ona B = P+1)/P) no chopmynam Tabnuuesl E.2, 1 BLINOMHUTL NEPeXos Kk Tol ke npoueaype ans
creayoLlero MHTepeana.

Tabnuuya E.2— Qopmynel Ans pacyeta koachnUNeHToB K, vy, B Ky om ¥ Kom

Koadp- MeTon
hnumn-
eHT [MOCTOAHHBIN NOKa3aTenbL N303HTPONMEI Owmera-metoq
Ko 2n n-1_,) 2 o (M fo—2-[o-InB+(0—1)-(1-p)])”
K= 20 (H_,M J.ﬁn 5| €217 |k, - (E.2.25)
L n—1 2 o (1B-1)+1
Mpun=1
Kz =[3-,f72-ln[5+M2 (E.2.18)
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OkoH4aHue mabnuusi E.2

Koadp- MeTon
hurum-
eHT [MocTosHHbIM NoKa3aTernbs W303HTPOoNbI Owmera-meTtoq
Brom B e YpaBHeHue
2 Yn n-1 n—1
=| — 14— M? (E.2.19) [[2-0-(0-1 +1)
Bow (n+1J ( 2 J | ) Bou] (o (E.2.26)
+2-@*-InB, y+1-M* =0,
Mpun=1 _ pelLaemoe YucneHHo NMbo C UCMoMbL30BaHEM
M? -1 chopmynbl
BKDM=8XP( > J (E.2.20) 2.6+ M?
Bow= - (E.2.27)
(oM. pucyHok E.2) 2.0+2.0-(20-1)M
MNpu M << 1 MOXXHO NpUMeHATL Bonee ToYHYI0
opmyry
MZ
P =DBya 1+ m(mm_n ; (E.2.28)
1+ 01— . M
o-(w-1)-B,
M, = M :
“ m_(m_1)'B>cp
[SKp — KPUTWYECKOE OTHOLUEHWEe AaBneHWui
npu M =0
Krl KpM n+1 B
K, ,=— E2:29
n: ﬁKDM LR -\/5 ( )
5 2 A ’ A+ (E.2.21)
. n-1 = 2-{n-1
n ( 7(1+ n -Mz) )
n+1 \n+1 2
(cm. pucyHok E.2)
Mpyun=
21
K, ou = €Xp > J (E.2.22)
Kom M? -2 | ~1).(1-B)))**
n+1 n-1 5 Z al K =( (B[U)HB+((D ) ( B)]) E.2.30
KbM\/—n1-[(1+—2 M } B —p }x bM [o- oD+ 1] P (E.2.30)
1 a1 (E.2.23)
(n+1]n—1 ( n-1 ZJ 2(n-1)
—_— 1+
2 2
Mpun=1
7 1-M?
K =]5-,f—2-|r|[3+M -exp (E.2.24)
Ecnu Tekywuii MHTepBan NocnegHwin, ToO MaccoByi0 CKOPOCTb PAcCYMThLIBALOT No dhopmyne
G, =KU . PV o0, (E.2.30a)

ideal

rae KU, — onpeaenswoT Ang B= PZIP(J') no cpopmynam Tabnuuel E.2.

Hawnbonee BaxHble W YacTele cnydau pacyeTta no CoOYeTaHuo ypaBHEHMﬁ COCTOAHWA NpUBEOEHL] HUXKE.

E.2.3.1 Pacuet Bckunawwien ¥uakoctu. CoyetaHrme Moaenen HECKUMAaEeMON XUAKOCTM U OMera-Metoaa.

Ons cnyyasa TedeHusa X-2d 1Mcnonb3yT coYeTaHue ypaBHEHWI HECKUMAaEMOW XUOKOCTH M1 oMera-MeToaa.

Ecnu npv M309HTPOMHOM PaclLUMpPeHn cpedbl KpUBas KMneHus nepecekaetca npu gasneHun P, P> P > P,
TO TeYeHMe MOXeT BbITb OMUCAHO YpaBHEHMEM HECKMMAaEMOW XUOKOCTU Ha nHTepsane [Py, P1)] n ypasHeHuem omera-
meToaa Ha uHtepeane [PU1), P,] ¢ 6azosoit Toukon (P, p(1)) u Benuumnnoit w = 1/n~1) B nByxdastoin obnactu ans aaHHoN
Da3oBoit To4kK. B aTom criyyae ymcno Maxa B TOYKe nepeceyeHns co CTOPOHbI AByxdazHon obnacTtu
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MO = 2 0 (B, - 1), (E.2.31)
rae By = PP,

Mpu atom ycnoeue M(T) = 1 sanucbiBaloT B BUae

2-m 1
< = E.Z232
b 2-.0+1 1+0,5.n" ( )
Ecnun ycnosue (E.2.32) BBINOMHEHO, TO KPUTUYECKOE TedeHue aocTuraeTcsa B Touke (P, p“)) n
BKp = B‘];
Koo =4 2-(1-B,) - (E.2.33)

Ecnu ycnoeue (E.2.32) He BLINOMHAETCH, TO MMEET MECTO KpUTUYECKOe UNK JOKPUTUYECKOE TeYeHMe B ABYX(azHoM

obnactu. B atom cnyyae
: 12
{ [1 B+ B, InPi w—ﬂ-(B—BJD

p
W= = i E.2.34
=K B 0B /B—1)+1 =23
roe B = PIP,.
KpnTnyeckoe oTHoLEHWE AaBNeHni BKQ HaxodAT U3 ypaBHeHWA
2
2.(1-
[ 2-m—(m—1)-Bi ] —(0+1?+2 0° -Inﬁﬂﬂ—(—ﬁ“")m: 0, (E.2.35)
B1 B‘I Bi
KOTOpoe MOXET BbITh PELUEHO YUCTIEHHBIMU METOAAMW UMW C UCMONb30BaHWeM NpubnuxeHHoN dopMyrbl
1
Bxp N ﬁW lBKDM = ‘ (E236)
2-w-1
1+ ) 1+
2.m-f,
Mpu M(1) <<1 (korpa By= P(”IP1 oveHb 6nusko k 1) GonbLuyo TOYHOCTL AaeT gopmyna
M2
Bxp'__BI'BKpO' 1+ (;)+(0)m—1)-|3 3
1+ [1-——— @20 pp2
o—(0-1)-B,
-1
2-(B 1) (E.2.37)

"= ) Bo

rae By,g COOTBETGTBYET KPUTUYECKOMY OTHOLLIEHUIO AaBMeHui npw M) = 0 v ero HaxopsT K3 ypaeHeHua (E.2.11) unu no
dopmyne (E.2.12).
Ons kputuyeckoro TedeHus (npu f§ < [3Kp

n Kp = n kpM ; (E238)
=g

12
[2-&«0[ v Bt mn-(ﬁﬁﬂ)D

A [o-(B./B-1+1]-B,, . (E.2.39)

[padhukn 3aBUCUMOCTU BKp =f(B) n K, Kp = f(BKp) oT BKp ONsA pasnyMyHbIX 3HaYeHW o NpUBEAEHbI COOTBETCTBEHHO
Ha pucyHkax E.7 n E.8.
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Pro
1,0
=25
[ ©0=25
0.8 ®=10
| o=
®=8
| ©=6
0.8 w@=4
[ B2
®w=3
| L=
w=2
[ O=2
0,7
w=156
®=1
Z
0.6 07 0.8 0.8 1.0
B
Pucyrok E.7 — 3aBucumMocTb BKp = f{B4) NpW BCKMNAHUM KUOKOCTK
Kn
1,0
09
08 >
@1 - Beh™
07
0,6 =1
®=15
05 ®=2
04 $:3
@=6
03
w=10
0,2 ®=25
0,1
0
0,6 0,7 08 09 1,0
L

PucyHok E.8 — 3asncumocTs K| o= f{BKp) NPy BCKMNAHUK XKNOKOCTK

E.2.3.2 Pac4yeT koHaeHcupytowleroca rasa. [ocToAHHBIN NoKasaTernb M303HTPONbl C pasHbIMKU 3Ha4YeHUAMU Nokasa-
Tens Ana rasa u geyxdasHoi obnactu

[Ons cnyyas teveHus -2 ncnone3yoT ypaBHeHne coctoaHna ([1.28) ¢ pazHeIMW 3HAYEHUSAMI NOKa3aTens U303H-
Tponbl ANA rasa 1 AByxdasHoii obnacTtu.

Ecnu npy M303HTPONHOM PACLUMPEHWV Cpeabl KpUBas KoHaeHcauun nepecekaetcsa npu Aaenenuun P, P>pPN>p,
TO TeyeHne MoXeT BbiTk onucaHo ypasHeHueM ([1.28) ¢ nokazatenem W303HTPOMbI Ny Ha WHTepeane [P, P (06rnacTs raza)
1 ypaBHeHneM ([1.28) c nokasaTenem M303HTPOMbI N, HA UHTepBarne [P, P,] (aByxhasHas obnacTb).
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m

2

n+1

ny=1
Ecnm B, = P/P, > B(ny) = ( ] , TO KpUTHHECKOE TeYeHMe He JOCTUraeTca BHyTpW ra3oBoin obnactu. B atom

cny4yae pacc4ymuTbIiBaKOT YMCNO Maxa B TouKe nepece4vyeHnsa NMHMXA KOHOEHCAUMWN CO CTOPOHbI JJ,ByXCbaSHOﬁ obnactn

2 _n1—1
pgie_ ], = moAq | E.2.40
an n, -1 [B1 ] ( )

i

Ecrm MM 21, 10

n -1 ni-1
<|1+=—-n E.2.41
oS 15 o (E2.41)
Ecnu ycriosue (E.2.41) BLINONHEHO, TO KpUTUYECKkoe TedeHue aocturaetcs B Touke (P(1), p(h), un
ka = B']’
2.” i ny+1
I’(HKD =Kn(n1)= n_ll 1”1 _[_3,1”1 . (E242)
-

Ecnu ycnosue (E.2.41) He BbINOMHAETCA, TO UMEET MECTO KPUTUYECKOE N JOKPUTUYECKOE TedeHne B AByX(a3HON
obnactu. B atom cnyyae

p 5 2.n _“,21*‘ 2.n _”,21*1 _n1n4 nLH nin
Kl1 =KnM(n2|M(1))' P-s = l:n 21,[[32 2 _1]+n 711_32 2. [31 [ | 'Bw H 'Bzz ) (E.2.43)
1" P4 3

1

rae B, = PIP0).

na
2 -1 ns—1
2 Yt [ T 2
Bnp :B1'BKDM :ﬁW‘(n 1] '|:1+n_1'n2 1{[}1 4 1]j| 1 (E244)
2+ 2 1T :
o
) ) 1 I -1 2(n,-1) _ny+1
-n n,—1 s e 20,
K = 2. IR & it s S Y g o : i
e n, +1 (ﬂg +‘|) n, n,—1 B B, ; (E.2.45)

1
n, +1 n, —1 2y 2 2 \ea [ on, -1 2| "2,
K = | 22— [|1+ 22— (M) |.pr2 _p.™ (2_) A 220 (gt . 2
b Jn2~1|i( 7 )J & B ] 5| |t g e (E2.46)

E.2.3.3 Omera-metoq ¢ ABYMSA 3HAYEeHUsSMM NapameTpa omera

[aHHbIN MeTOO MOXKET NPUMEHATLECA Ang TedeHun 2@-I, a Tawke B page cnydaesB ana tedeHun M-2@ u XK-2@
(cm. Tabnwnuy 0.2).

B atom cnyyae npy U303HTPOMHOM PaCLUMPEHUI Cpefbl KpUBas KoHOeHCaUMmn U KUMeHUa nepecekaeTca npu Jasne-
Hun PU), Py > P > P,y Tewenne MoxeT BbiTb omvcaHo ypasHermrem ([.29) ¢ napameTpoM o4 1 6asoBoit To4Koi (P, pq) Ha
unTepeane [Py, PU)] u ypasHermem ([1.29) c napametpom o, 1 6asoeoit Toukoi (A1), p1) Ha untepeane [P(1), P,].

Ecrm B, = P“)/P1 = BKp(m1), roe [SKp(m1) onpedensaioT u3 ypaeHeHua (E.2.11) unu no dopmyne (E.2.12), To kpyuTUK-

4yeckoe TedeHue He JOCTUraeTca BHYTPWU UHTepsana [Py, P)]. Torna paccuuThiBatoT umcrio Maxa B Touke (P(1), p(”) co
ctopoHel nxtepeana [P, P,

Pp o,-Inp, -1
() _ -
R = (207
Yenosue M(1) = 1 B aTom cnyyae 3anuceIBAIOT B BUAE
1 DB o 1. (E.2.48)
mw_(m1_1)'ﬁ1 2"-'32
Ecnmn oHo BLINOMHEHO, TO UMEET MECTO KPUTUHECKOE TeHeHUE B TouKe (Py, py) U
BKp = B1=
?,f2
-2, InB, +(w, - 1)-(1—
Ko =K ()<L 2 10108 @ 1-0-B0])" o
o, - (1B, —1)+1
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Ecnu ycnoeue (E.2.48) He BbINOMHAETCA, TO MMEET MECTO KPUTUYECKOE MINW JOKPUTUYECKOE TEYEHNE Ha UHTepBane
[P1), P,]. Mpu atom

K, =Ko (100 M) PUp _ { =2 [, InBy+ (o ~1)- (B~ 1)]-2:[ (0~ (@, 1), |- [ @, InB, + (@, -1)- (1-B) ] }* (E.2.50)
o Py [ (B =1+ 1]-[ 0y (B, - 1)+1] o

BKp = B1 ) BKpM(mZ’ MU)’ (E251)
roe BKPM(m2, M) onpepensiot n3 ypasHeHus (E.2.26) unum no cdopmynam (E.2.27), (E.2.28),
"
P, 5 ! 1
Koo = Koom (00, M) LT (E.2.52)

P Jo, Jo (B -N+1"
_ {72-0)2-[(!)11[1[51‘*((0171)-(17B1)172~0)2~[(017(U),71)-[37 ]-[m2'|n[32+(0)271)-(17132)]}1/2
BKD'J(D1'(1/B1_1)+1'[m2'(1/B2_1)+1] ‘

E.3 PacueT BcnoMmoratenbHbIX BeNUYUH

K, (E.2.53)

E.3.1 PacyeT BenM4uH NoKasaTens M303HTPOMNbLI U NapaMeTpa omera
E.3.1.1 Pacyer Benu4vH nokasaTtens M303HTPONbI U NapameTpa oMera Ans raza W CynepKkpuTUYEcKor cpeasbl
MokasaTens M303HTPONbI 11, BOODLLE FOBOPSA, HE paBeH NnokasaTtentko aguabatbl k = cp/cv. MmeeT MecTo TepmMoguHa-
MWYECKOEe COOTHOLLUEHWNE R
n = kik, (E.3.1)

rae k= (dInp/dInP)+ — BeapasmepHbli KoathUUMEHT M30TEPMUYECKON CKNIMaBMOCTH. .

[na pacyeta 3HaueHwit n unu pacyeta no dopmyrne (E.3.1) yepes sennumHel k = ¢ /c, nk = (dlnp/oInP); ans peans-
HOrO ra3a W CynepkpUTUYECKOW cpeabl CreayeT UCMonsL30BaTh TEPMOAMHAMUYECKE BUBNMOTEKN UK Tabnuubl.

Mpn P, <0,7, T.<1,5unpu P, >1,0, T, 21,5 gonycTUMo UCNONL30BATL BEMUYMHY MOEanbHO-Ta30BOoro rokasaTens
agvabaTtbl k BMECTO BENUYUHLI 1.

E.3.1.2 Pac4eT BenuyunH NnokazaTensa M303HTPOMNbLI U NapameTpa oMera Ans asyxdasHelx cpeq 6e3 maccoobMeHa

Ecnu maccoobmeH Mexay KUOKOW U ra3oBoi hazaMm OTCYTCTBYET MMM UM MOXHO NpeHebpeyb, napameTp omera u
rnokasaTerb M303HTPOMbLI PacCYUTLIBAKT No opmyne

e-(1-e)-(A,— A
e AfB+(1-2)- A, /B,

o=n"=¢gn'+(1-g)-n"+ (E:3.2)

1
roe €= [H—“x)-p—g}
X P

ng = (BInP.’alnpg)S;
n, = (alnP/alnp,);

[39 = — (dInpfainT)p;
By = — (dInpfoInT)p;
Ag=- (8InT/6InP)Sg;
A== (dInToINP);

A 2 B n :Zg'ngf :kg_;];
= T'pg'cpg ’ Cog ’ ng'Bg
A ¥ R _ZI'RynJ.“ _ k-1,
= B = fi=—"—=
T'pllcpl Co ng'ﬁl
k = —pe
g L ]
vg
e = 2
¢

YpaeHeHue (E.3.2) npumeHnmMo ons pearnbHbiX ra3oB W XUMOKOCTEN BO BCeM AnanaioHe AaBneHnA, TeMnepaTyp 1 3Ha-
YeHWii £, OHAKO ONpeAeneHe HEKOTOPLIX NapaMeTPOoB (Npex/ae Bcero 1)) TpebyeT TOUHLIX TepMoauHamMuyeckux ubnmnotex.

Mpue 20,2 n BOanu oT KPUTUHECKOIN TOYKM XKUAKOW chasbl (Npu npuseneHHoM aasnedun P, < 0,5) MOXHO npeHe-
Bpeyb CKUMaeMOCTBHO XUAKOCTU M UCMONb30BaTh Bonee NpocToe ypaBHeHWe

k x-c.fk +{—x)
e i i e, X e H0-X) 6y (E.3.3)

n, x¢,+(1-x)c,
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B cnyvae, korga noeefeHUe razoBoi asbl BNM3K0 K MaeansHoMy (Npu NpMBedeHHbIX TeMnepaTypax U AaBneHusx

rasa Prg <0,7, Trg < 1,5 unun Prg <1,0, Trg = 1,5), MOXHO He y4UTbIBaTb B ypaBHeHUW (E.3.3) MHOXUTENE —
g
E.3.1.3 Pacyet BenuuuH nokasaTens M303HTPOMLI U napamMeTpa OMera Ans NnapoXuaKOCTHLIX CMEeCcer 0gHOKOMMO-
HEHTHbIX cpeq
[nsi 0QHOKOMNOHEHTHLIX NAPOXUAKOCTHLIX CMECEN MapaMeTp OMera pacCyuThIBaOT MO YPaBHEHWIO

=4 Cpm'T 2 A A 5 e
w=n'= um-PA —2~A-[£-Bg+(1—e)-B‘]+[a'kg+(1—e)-k|]—
x+(1—x)-% . (E:3.4)
= p”:'.z = rAz—2-Ar|:£-{59+(1—z—:)'[5,]+|:a-kg+(1—s)'k|],
+(1*X)'— g ya

r,u,e k = (alnpg.’alnP) = kg.’ng,
= (8Inp|/8InP)T— Kin,;
(b, -p) _dinT,,..

h “dinP

gl
hgl =h,-h,

[nga BonbluMHCTBA MHAMBMAYANbHBIX BELLECTB BeNMyMHa A MmeHsetca B npegenax ot 0,04 go 0,16, meaneHHo BO3-
pactas BOOMb KPUBOW HACLILEHWA OT TPOWHOW TOYKM 00 KPUTUMECKOW TOMKW. MCKMoveHWe cocTaBnsawT sBogopod (A oT
0,16 oo 0,21) u renun (A ot 0,22 go 0,26).

OcTanbHble NapameTphbl Te ke, 4To 1 B 3.1.2.

CrMaeMocTbIo KUAKOCTW k| B ypasHeHuu (E.3.3) BCloay, KPOME OKPECTHOCTU KPUTUHECKOW TOYKW, MOXHO NpeHe-
Gpeyb, npuHumasn k; = 0.

YpaeHeHue (E.3.3) MoxeT BbITh Talke 3anvcaHo B BUae

=3
A=

w=n"1= ey + (1-¢e) o,
= . 2
0y =By Ay (ATA; - 1)2 + 1in,, (E.3.5)

W =B A (AA =12+ Un,.

YpaBHeHus (E.3.5) no3BonsaoT oUeHWTE BENUYMHY CKayka nokasaTensa U303HTPOonkl Ha rpaHnue AByxdasHon obnactu.
MMpw P, < 0,5 AoNyCTUMO OLeHUBATL CBOMCTBA CPedbl N0 MOAENW ASANbHOIO ra3a v HECKUMAEMON XUAKOCTH, Npu-
HUMag Bg - k =1, B, = k =0 unnpumennsn ypasHenne (E.3.4) B Buae

C
X+ (1-x)-—2
- BT 2 c Cog )
w=n"=2L P-A +e-(1-2-A)= pg'z = AT+e-(1-2-A). (E.3.6)
um. x+(1,x),pig g ya
P

P
Mpwn P, < 0,1 MmoxHo cuntate Z, =1,0 1 Fg <<1,0.
|

Mo3aToMy NMpwW BLICOKOM razocoaepaHuu (x = 0,5) MOXHO UCMNONb30BaTh YNPOLEHHOe ypaBHeHWe
2

w=n"=[xcu+(1-x)c, ] B (=20, (E.3.7)
"Myn
Ha nuHuu kunenus (npu x =0, e = 0)
# [ - “
@=n"=o =B -A-(AA -1 +Yn =L B A2k -2.6-A. (E.3.8)
Py ZQ'RM
Mpu P, < 0,5
o eyl B e (E.3.9)

Py Zg 'Rm
E.3.1.4 Pac4yeT BenuuMH nokasaTens M303HTPONbI M NapameTpa oMera ABYXTO4YeYHbIM METOAO0M
[na MHOrOKOMMOHEHTHbIX ABYX(a3HblX cMeceld ¢ MacCcoobMeHOM MeXay rasoBoi M KWAKOW pa3amu pacyeT na-
pameTpa omera (nokasaTens W303HTponkl) TpebyeT npoBeaeHUs pacyeToB (ha30BOro paBHOBECKS, B TOM YWUCNE y4eTa
W3MEHEHUSA COCTABOB XMAKOW M ra3oBoii a3 B NpoLecce UcnapeHusa unM KoHgeHcauumu.
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OpHako ecnuv W3BecTHbl 3Ha4YeHWs MMOTHOCTEW ANA ABYX AaBMEHWA NPU U303HTPOMHOM pPaclUMpeHun, 3HaYeHue
napameTpa oMera Wnu nokasaTens W303HTPOMbl MOXHO OLEHWUTb W3 ypaBHeHn ([1.28) wnun (0.29). B yacTHoCTK, ecrnn
JononHUTensHO K 6a30BOW Todke P*, p* U3BECTHA BEMUYMHA MIOTHOCTU AN BTOPOW TOYKKM P, p**, napaMeTp omera aAns
omera-MeTofa OnpenenstoT no opmyne

_p/p -1
PP 1
PekomeHayeTcss Mcnone3oBaTh B KayecTBe BTOPOW TOYKM 3HA4YeHWe MMAOTHOCTM MPU M303HTPOMHOM PacLUUpPEeHUn
npu aasnexdun 90 % ot Gasosoro: P** = Py o = 0,9-P*. B atom cnyyae

® = 9(p*Ipg.g— 1). (E.3.11)

® (E.3.10)

AHanorvyHo npu ucnenb3osaHuy ypaesHenua ([.28) nokasaTens N303HTPOMNbI ABYXasHoN cmecy MoXKeT BbiTb pac-
c4MTaH no AByM To4kam no chopmyse

In(P/p"
_In(P/P") (E.3.12)
In(p’/p")
E.3.2 PacueT nnoTHocTU cpeabl
E.3.2.1 Pac4eT NnnNOTHOCTM rasa v CynepkpuTUYEecKon cpedsbl
MnoTHocTL rasa p4 Npu Aasnenun P, v TemnepaType T, MOXET BbiTh paccuUTaHa no ypaBHeHWo
o =My B (E3.13)

"ZRT, ZR,T,

Monsprasa macca M, u koathuLMEeHT CxUMaemMocT Z MOryT BbiTe ONpefeneHbl C UCNoNb30BaHNEM Pa3NUYHbIX
TepMoauHamuyeckux Bubnuorek n Tabnuy, a Tarke no Tabnuuam W.1 1 W.3, a Takke no rpaduky pucyHka .2,
E.3.2.2 PacyeT nnoTHOCTM AByXha3HOW razoxnmaoKoCTHON CMecK
[MnoTHOCTE ABYXha3HOM CMECKU pacCHUTLIBAKT MO yPaBHEHWIO
1 -1
X -X
p=—+—]| . (E.3.14)
p1g P

P
Boanwu ot kputudeckon Todkm (npu P, < 0,1) Fg <<1,0, v npu BonbLuMx razocogepxanuax (x > 0,5) emecto (E.3.14)
|

MOXHO Ucrnonb3oBaTh Honee NPOCToe ypaBHEHWE

p
o =%_ (E.3.15)

E.3.3 OnpegeneHue TOUKM NepecevyeHusi N303HTPONbI C TpaHuLEen AByxdasHou obnacTu

Ecnu npouecc copoca NpoUcXoguT C BCKMNAHWMEM UMW KOHAEHCcAUMern, Heo6xoQuMOo OnpeaennTb TOYKU nepece-
YEHWS M303HTPOMNLI C rpaHuLuen AByxdasHoi obnactu. B obliem cnyyae onga 3Toro cnenyeT UCnonb30BaTbk COOTBETCTBY-
HolwmMe TepMogMHamMmuyeckne BrbnuoTekn, Tabnuubl unn dazosbie guarpaMmel. OQHaAKO B HEKOTOPLIX OMMCAHHBIX HUXKE
cny4asix MoryT ObiTe UCNONb3oBaHbl Gonee NpocTbie METOALI.

E.3.3.1 BeckunaHue »XugkocTtu

[aeneHne BCKUNAHWUA XMOKOCTU ONMPefensioT npu aHTanenuu s = s,. Oaxako npu paeneHnax o 10 Mla BHe
OKPECTHOCTEW KPUTUHECKON ToUkn (Npu T, = T1H"Kp < 0,9) ato 3Ha4YeHVe NpakTU4EeCKM COBNaaaeT c AaBMNEHNEM HaCbILWEH-
Hbix napos npu T = T,. COOTBETCTBEHHO ANS OAHOKOMMOHEHTHBIX CPe MOXHO WCMOMb30BaTk COOTBETCTBYHOLNE KPUBbLIE
unu Tabnuubl 4aBNEHUA HaCbILLEHHbIX NMapoB.

E.3.3.2 KongeHcauna rasa

[N 04HOKOMMNOHEHTHbIX ra3oB BHE 30HbI KPUTUHECKOW ToukK (Npu P < 0,5) Ana onpeaengHns BO3MOXHOCTA KOH-
OEeHCaUMN criefyeT CPaBHUTL 3HAYEHUs! TEMMEPATYPHbLIX NoKasaTenen U303HTPOnNLI rasa Ag n OByxdazHoi cpegbl A npu
P, (cm. E.3.1.3). Ecrm Ag >> A, TO KOHOEHCaUWUs MOXET UMETb MecTO W ByadeT cylleCcTBEHHO BMUATL HA MacCOBYIO CKO-
pocTb npu cbpoce, 1 ee HAJo YYUTLIBATL MpU pacyeTe. B npoTMBHOM criyyae ee He ByeT UM MOXHO He YYUThIBaTb pas-
nnyne KoahPULIMEHTOB M303HTPOMLI CYXOro W BNaXHOro rasa.

[aeneHve Ha4yana KoHOEHCALWN MOXHO ONpeaennTb U3 ypaBHEHUSA

1
P -P (TT(P)] | caie

1

E.3.4 PacueT gaBneHusi HackIWEeHUA cpeabl (daBneHUs HacbIiWeHHOro napa)

[ns pacyeta gaBneHWs HAChILWEHHOro napa MoryT 6biTb MCMONB30BaHbI COOTBETCTBYIOWME TEPMOAUHAMUYECKUE
B6ubnuoTexw, onuceIBaloLLMe KPUBYHIO HaCkILLEHHbIX MapoB MHAMBMAYAMNbHBIX BELLEeCTB COOTBETCTBYOLLMMK YPaBHEHUAMM.
HawnBonee 4yacto gns aToi Leny UCnonb3yT ypaBHeHWe AHTyaHa

P = exp|:a+$+c'ln(T)+d~Te:l, (E.3.17)
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roe P — abcontTHoe gasnexue, [a;
T — Temneparypa, K;
a, b, ¢, d, e — KoathdUUNEHTLI, ONpeaenseMbie B 3aBMCMMOCTIM OT paboyel cpeapbl, AN HEeKOTOPbLIX Cpen NpUBEeaeH:I
B Tabnuue .2,

E.4 PacyeT npu Te4eHUH BOAAHOro napa

E.4.1 Obwue nonoxeHus

[Mpn pacyeTe Te4eHNsA BOAAHOMO napa MoryT BbiTb MCNONb30BaHbl METOAbI, U3NOXEHHbIE B pasgenax E.1 — E.3 wm
NPUMEHUMBIE K TEYEHWIO «PETyNsipHbIX» cpeq.

OpHako, Tak Kak cny4yail TE4eHUsi BOASHOIO napa BCTPEYaEeTCH OYMEHb YacTo, B AaHHOM pasfene npuBeaeHbl roto-
Bble K MCMOSMb30BaHWI0 rpaukm, paccyMTaHHble METOAOM MPAMOro MHTErPUPOBAaHUA Mo Haubonee TOYHBIM Ha CErodHs
YpaBHEHWAM pacyeTta Tennogmanyecknx CBONCTB 1 ha3oBoro paBHOBECKA BOALI M Napa, npeanoxeHHsiM MexayHapoa-
Hol Accoumauneii no Ceoicteam Boael 1 BogsHoro Mapa (hitp://www.iapws.org/).

E.4.2 TeyeHne BnaxHoro BogsAHOro napa

[Mpwn TeYEHWMN BNAXHOTO (HACLILEHHOM0) BOAAHOMO Napa KpUTUYEeCcKas MaccoBas CKOPOCTL MOXET BbITb paccuntaHa
no ypasHeHuto (4.3).

Mpw atom KoadppnumeHT K «p OMPEAENAIT No rpadukam pucyHkos E.9 n E.10. MnoTHoCTe BNa)Horo napa onpeae-
nsaT no ypasHeHusam (E.3.14) unu (E.3.15), npn 3TOM NMOTHOCTE HACLILEHHOro BOAAHOMO napa MoXeT BbITb paccyuTaHa
no ypasHeHuam (E.3.13), 3aBucMMOCTb KO3 hULMEHTa CRMMAEMOCTH Z OT AaBneHus P, NpuBeaeHa Ha rpadmke pucyHka
E.11, yoensHasa razoeas nocTtosHHaa BOAAHOMoO napa Ryn = 461,526 [x/(kr K), 3aBMCMMOCTb NpUBEOEHHOW Temneparty-
bl HACbIWeHHBIX napos T, OT Aasnexus P, npusefeHa Ha rpadmke pucyHka E.12, kpuTudeckas TemnepaTypa Bogsl
T, = 647,096 K, 32BUCMMOCTb NNOTHOCTU BOAbI Ha JIMHUWN HACbILLEHWS p| OT AaBneHus P, NpuBedeHa Ha rpadmke pUcyHka

Eq3.

Ki g x=10 x=08 x=08 x=07 x=086 x=05
0,64 i i i i Fi rd

0,63

0,62

0,61

0,60

0,59

0,58
0.1 1 10
Py, MMa

PucyHok E.9 — 3aBucrmocTs K o= f(P,) Ans BNa}HOro BOAAHOIO napa
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n kp x=10 x=09 x=08
L L

x=07 x=06 x=0,5
0,62 / [ [

f

0,60

0,58

0,56

0,54

0,52
10 12 14 16 18 20 22 24
Py, MMNa

Pucynok E.10 — 3aencumocts K| ko = fiP{) ANa BnaxHoro BOAAHOMO napa BGN1an KpUTUHECKOW TOHKM

4
1.0

0,9

08

0,7

06

0.5

0.4

03

0.2
0,1 1 10 100
Py, MMa

PucyHok E.11 — 3aBucumocTs Z = f{P,) ANa HackILLEHHOro BoASHOTO napa
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09

0,8

0,7

06

05
0,1 1 10 100

Py, MMa

PucyHok E.12 — 3aeucumocTb T, = f(P;) ANA HacbIlWEHHbIX NapoB BOAbI

P4 Krim®
1000

200

800

700

600

500

400

300
0,1 1 10 100

Py, MMa

PucyHok E. 13 — 3asucumocts p = f{P4) Ana Bogbl Ha NAHUW HACkILLEHS

E.5 MeToabl y4yeTa HepaBHOBECHOCTHU

ManoxeHHble B JaHHOM NMyHKTE METOLbI:

- MO3BOMSIOT YYUTLIBATE 3hheKkT TEpMUYECKOW HEPABHOBECHOCTU (3a4EePKKM BCKMNAHWA) npu cOpoce BCKUnatoLen
XMOKOCTW WNK AByXdha3HOW cpedbl NPy ManbiX MacCoBbiX razocogepxaHusax (o 0,01);

- OCHOBaHbI (MPAMO MMM KOCBEHHO) HA 3MMUPMYECKUX COOTHOLUEHWAX, NMO3BONAKWLLMX BhipaXaTb HEPABHOBECHOE
rasocopepxaHue Yepes paBHOBECHOE.

E.5.1 MeToq npsiMOro UHTErpUpPoOBaHUs C YY4eTOM HEPaBHOBECHOCTH

MeTton npeactaBnser cobon moouduKauui MeToda MPAMOro WHTerpupoBaHudA, uanoxeHHoro B E.1.1. EguH-
CTBEHHOE M3MEHEHWE 3aKIYaeTca B TOM, YTO NPW pacyeTe NNOTHOCTU AByxdhasHou cpeabl no dopmyne (E.3.14) ana
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KrnanaHoB, Y KOTOPbIX ANKHa BXOOHOrO LWTYLepa knanaHa (4o ceana) /. MeHblle AnnHb /. pasH = 0,1 M, Ha KOTOpOW (Kak
CYMTAETCHA HA OCHOBE 3KCNEpPUMEHTAnNbHbIX AaHHbIX) yCTaHaBNMBAETCH PABHOBECHOE TEYEHVE, BMECTO PABHOBECHOIO ra-

30cogepXaHua X NCnonb3ywT HEPaBHOBECHOE XHepaBH, onpegensaemMoe no d)opmyne

= X (X =) (E5.1)
WT pasH

E.5.2 Omera-meToq € y4eTOM HepaBHOBECHOCTU ANs c6poca 0AHOKOMMOHEHTHOW XXUAKOCTH UIK

AByxdpa3zHoW cmecu Ha ocHoBe MeToguku ISO 4126-10

MeTog OCHOBaH Ha aMMUPUYECKOM COOTHOLLEHUW BMaa

HepasH

dxuepasr—c _ a ﬂ
dP dP’
KOTOpPOE MOXHO nepecopMynvpoBaTe B TEPMUHAX NapaMeTpa omera.
E.5.2.1 CBpoc HacbILLEeHHOW XUOKOCTU MNK OByXda3HoW CMecK (napamMeTpbl HacbllWeHUsl Ha BXoAe B KnanaH)
MeTog npeacraenset cobor MoaudrKaumio omera-MeTona, nanoxeHHoro B E.2.2. OcHoBHOe pasnuyue 3aknio4yaeT-
cq B uameHeHun dopmyn nyHkToB E.3.1.2 1 E.3.1.3, no koTopbiM paccynThiBaloT napametp . B chopmynel BBegeH cdaktop
yyeTa HepaBHoBecHocTU N (0 < N < 1), xapakTepuaytoLLMiA CTENEHb HEPABHOBECHOCTH TEMEHUS

(E.5.2)

_JGm T o 5y el )R R R | O Y LI Y A
m_{um‘P AT-2.A [e By +(1-2) Bl]+[e kg+(1-¢) m] N+ng (1-N)=
X+(1-x) 2o (E.5.3)
e c 2 % % 5 ;
= bo 708 A2 2. A [eB,+(1—g) B |+]e ke +(1—e) i |t N+ (1=N).
(1-¢)-B (1-¢) ( )
P, Z R g n
x+(1-x)-—=+ "9 "~ 9
|
[ns naeanbHoro raza v HeC)KMMaEMO XUAKOCTA
x+(‘l—x)~i
Cpm'T 2 € Cog Coq 2 €
o= A e (1-2-A) N+ (1-N) = : Afte-(1-2-A)N+2.(1=-N).  (E5.4)
Uy, P K 4 (g) P2 B Ry K,
Py

3HayeHne N = 1 COOTBETCTBYET NOMHOCTHI0 PABHOBECHOMY TeYeHUI0, 3HaYeHne N = 0 — NoONHOCTLIO HEPaBHOBEC-
HOMY, T.€. TE4EHMIO C OTCYTCTBMEM MaccoobMeHa mMexay hasamm («3aMOpPOXKEHHOMY» TEHEHUIO).
PakTop y4eTa HepaBHOBECHOCTU N ONpeaensioT U3 ypaBHEHUS

0
C, T
N=|x+em a2l L] (E.5.5)
uigI'R Bxp

B copmyne (E.5.5) napameTtp «a» npuvHuMaloT paBHbiM 0,4, a nHAekc «1» NMokasbiBaeT, YTO COOTBETCTBYHOLLME
napameTpbl 6epyT Ha BXxode B KnanaH.

MpnumevaHue —Ipu x, < 0,005 sHaveHne a = 0,4 oKkasbiBaeTCA 3aBEOOMO 3aHMKEHHBIM, N METO[ AaeT KOH-
cepBaTMBHYIO OLEHKY NPOMNYCKHOWM cnocoBHOCTK.

B ypaBHeHue (E.5.5) BXOOUT KpWUTUYECKOE OTHOLUEHWE AaBMEHWA BKP, KOTOPOE OMNpeaensoT no ypaBHEeHWAM
(E.2.11) — (E.2.12) nnbo no rpachmkam E.3 — E.4, B 3aBMCUMMOCTUN OT BENUYMHLI NapaMeTpa m, KOTOPOe COrMacHo ypas-
HeHusam (E.5.3) — (E.5.4) camo 3asucuT ot N. MNoatomy BenuumHbl N 1 © onpenensioT UTepaunoHHO:

- npuHumaiotT N = 1;

- onpegensoT w u f;

- paccuuTbIBatOT Mo (%‘5.5) HOBOe 3HaveHue napameTpa N,

- MOBTOPSIKOT UTEpaLuMmn OO TeX nop, noka aHaveHus N, o u BKQ He MepecTaHyT MEHSITLCSH B Npeaenax MHXeHepHon
ToMHOCTU (3 %). OBbI4HO JoCTaTouHO 3 — 4 uTepauui.

KoatpcpuumenTel K 1 K, | | onpenensior B COOTBETCTBUK C Tabnuuen E.1 u rpadukamu E.3 — E.4, maccoBas cko-
pocTb Gy, — NO ypasHeHusm ([.3) unu ([.4), nponyckHas cnocobHocTe G — no ([.1). Mpwu aTOM, KO3dhpULMEHT pac-
X0Aa ¢, pacc4uThIBaOT no dopmyne

o =gy oq + (1 -gy) o, (E.5.6)
'ne obbemHoe rasocofepxaHue B Ceane KnanaHa £y MOXHO ONpeaenuTb U3 ypaBHeHUs

g, =1 P (E5.7)

Poi -[0)-(11'[30 _1)+1] l
s HecxxMMaeMon MAKOCTU B ypasHeHun (E.5.7) BMECTO pg; MOXHO MCMONb30BATE BENUYUHY Py
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E.5.2.2 CBpOC KMOKOCTU C TEMNEPATYPON HMXKE TeMnepaTypbl HACLILLEHWA C BCKMNaHWEM B KnanaHe [0 Bxoda B
cenno unw B cefne knanaHa

Ana pacyeta NpUMEHAT MOAUMDUKALIMID MeTOANKK, oncanHon B E.2.3.1. KoadhuumeHT K| onpenensiot no ypas-
HeHuam (E.2.33) n (E.2.34), ogHako B (E.2.34) ucnonsayoT MoauguLMpoBaHHOE 3Ha4YeHWe NapamMmeTpa oMera, onpegens-
emoe no ypasHeHusam (E.5.3) unu (E.5.4), npn atom ana pacdeta napameTtpa N cnegyeTt npuMeHATe ypaBHeHwe (E.5.8),
npuHumas a = 706, Bce napametpel B ypasHerusix (E.5.3), (E.5.4) u (E.5.8) 6epyT B Touke (PU1), p()) Ha nuHum Hacel-
LEeHus.

N = —(jp’" ;—m A% |n[%] . (E.5.8)
1gl

Tak kak BenuuuHa napametpa N W, cnefoBaTensHO, NapaMeTpa OMera CTAHOBUTCS 3aBUCSLLEH OT [3, KpUTUYecKoe
OTHOLUEHWE AaBMeHW M KPUTUHECKYIO MacCOBYH0 CKOPOCTb HEMNb3s ONpefensATb No ypaBHEHUAM WK rpadukam nyHKTa
E.2.3.1. Mx onpegensioT 13 ycrioBMsa Nepeoro Makcumyma K, Ha nHTepsane ot 3, 4o B = P,/P,, Ana 4ero MoryT Mcnone-
30BaTbCHA CTAHAAPTHLIE YMCMEHHbIE METOABI — HanNpUMep, pasgenexHve AaHHOMo MHTEpPBana Ha MernkKne OTpesku 1 nocre-
AoBaTeNbHbI pacyeT 3Ha4eHnin K Ha KOHLax OTpeskoB, HaunHas ¢ 3.

Ona pacueta koachduuneHTa pacxoga ncnonbayoT dopmyny (E.5.7).

E.5.3 Omera-meTop ¢ y4eTOM HepaBHOBECHOCTH ANd c6poca 0aHOKOMMNOHEHTHOW XXUAKOCTHA UK

aByxdcazHon cmecu Ha ocHoBe MeTtoauku Henry- Fauske

[aHHbI MeTog OCHOBaH Ha CrieayoLLeM COOTHOLLEHUI MeXay HePaBHOBECHbLIM M PABHOBECHbLIM ra30CodepKaHnem

dXHepaBH dx

aP :C"X'E; (E59)

(E.5.10)

c,=1+12.
WT pasH
rae ¢, — KOHCTaHTa, paccyvTbiBaeMas no popmMyne, nony4eHHon Ha OCHOBE OMbITHBIX AaHHbIX;
ILUT aBH 0,1 m.

Py 3TOM CHMTAETCH, YTO HEPABHOBECHOE BCKWMAHWE »XMOKOCTW HACTOMLKO Marno, YTO He BMWMAET HA BENUYUHY
MacCOBOW CKOpPOCTK Mpwu cbpoce (T.e. NocneqHAsa MOXET ObiTb MOCYMTaHa NO MOLENU «3aMOPOXKEHHOro» TEYEHUs ), HO
onpenenseT BenUYnHy KpUTUYECKOro AaBMNEHMA B Ceare KnanaHa.

Mpw KPUTUYECKOM daBMEHM BENUYNMHY MAacCOBOW CKOPOCTK onpeaenstoT no doopmyne (E.1.5). MNpupaeHuBas mac-
COBbI€ CKOPOCTH, PACCHUTaHHbLIE NO MOAENW «3aMOPOKEHHOro» TeveHus 1 no opmyne (E.1.5), moxHo nony4ute doopmy-
bl ANA KPUTUYECKOTO AABNEHWUSA 1 MacCOBOW CKOPOCTH.

E.5.3.1 CBpoc 1MaKocTu Ha NUHUM HACKILLEHUA

B atom crniyyae gaHHbIA METOL MPUBOAMT K CMEdyloLWMM YPaBHEHUAM ONA KPUTUYECKOro OaBfIeHUA M MacCOBOW

CKOpOCTH

By = ——p (E.5.11)

1+ J1/c

KnKp=1’2-(1—BKD). (E.5.12)

ne 6eapa3mMepHblil napameTp G, ONPeaensioT Kak

pg1 . 2
P
a napameTp ® paccYMTLIBAIOT MO ypaBHeHuAM nyHkTa E.3.1.3, Hanpumep, no ypasHenuio (E.3.8) unu (E.3.9). B kauecTtse
KoahpuLMeHTa pacxoaa UCMONb3YT 3HaYeH e o.4.

E.5.3.2 CBpoc k1mgKkocTu ¢ TEMNepaTypon HUKe TeMnepaTypbl HACBILLEHNS

KpuTuyeckoe AaBneHWe paccyuThLIBaOT No dopmMyne

=2.¢,- 2 (E.5.13)

” 2-B, (E.5.14)
1+B,+\/{1—|3§)2+4-B1/61

e By = P Py;
P(\) — naBneue HacsILWeHHbIX NapoB;
&, — ONpenensiioT No ypaBHEeHMIo

)

Ps 2
OAE
I

cr=2-¢,- (E.5.15)

B KOTOPOM MapameTpbl ONPeAensioT NpK AaBNeHUU HackILLeHHbIX napoB PU). MapameTp » paccunTLIBAKOT N0 ypaBHEHN-
am nyHkta E.3.1.3, Hanpumep, no ypaBHeHuo (E.3.8) unu (E.3.9). MaccoByio ckopocTs onpefensoT ¢ UCNonNb30BaHWeM
ypaBHeHua (E.5.12). B ka4ecTBe koachduUmMeHTa pacxofa UCronbayroT 3Ha4eHne o.,.
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E.5.3.3 C6poc cMecK XKMOKoCTH K napa (Mpu HU3KOM rasocogepkaHum).
Kputuyeckoe oaBneHUe onpenensioT U3 ypaBHEHNS

B, _JZ-[—aInBKP+(1—E)~(1—BKP)] fso
Py e (VBo—1)+1 ' o
e+(1-g) w-c- x+m-—-(17ﬁm)
P
peLlaeMoro YMCNEHHBIMY MeTogamu. MapameTp w paccuUMTLIBAIOT Mo ypaBHeHUaM nyHkTa E.3.1.3.
MaccoByH CKOPOCTh ONPEdEenstoT U3 ypaBHEHWs
2:(-¢:InB,, +(1—¢)-(1-B,
:‘/ [ ’ ( ")] (E.5.17)

. e'(1/[3w—1)+1 ’

(aTo ypaBHeHve omera-metopa (E.2.10), Ho co 3HaveHvem m onA TedeHwda 6e3 MaccoobmeHa, paBHBIM €, — CM. MyHKT
E.3.1.2). B kavyecTBe KoadhMUmMeHTa pacxoaa UCMomb3yT 3HaYeHue o.

56

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 62/72
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-12.2.085-2017



https://gostexpert.ru?utm_source=pdf&utm_medium=51770
https://gostexpert.ru/gost/gost-12.2.085-2017?utm_source=pdf&utm_medium=51770&utm_term=page

roCT 12.2.085—2017

MpunoxeHune X
(cnpaBo4Hoe)

PacueT TemnepaTtypbl c6pacbiBaeMoii cpeabl U MaTepuanoB cteHok MK u Tpy6onpoBoaoB cUcTeMbl
cbpoca

.1 Temnepatypa cpeabl MOXET CyLLECTBEHHO M3MEHSTLCH B npouecce cbpoca no xogy TedeHus cpegbl B MK
W B oTBOgALEeM TpybonpoBoae. YYeT 3TUX N3MEHEHWIA BaxKeH ANS NpaBUIbHOMO pacyeTta Tennoguanyeckux CBOMCTB U
arperaTtHoro COCTOAHWA Cpefbl, a Takke ANns NpaBUITbHOW OLEHKKU TEMNepaTypel Mateprana knanaHa v Tpybonpoeogos
cuctembl cbpoca. TemnepaTypy cnegyet y4uTbiBath npu Bolbope matepuana K u tpy6onpoeogoe. OcobeHHO BaxeH
NpaBuWIbHLIA pacyeT Temneparypbl Npy cbpoce razoobpasHbix cpef, Koraa U3aMeHeHUsa TeMnepaTypbl MOryT ObiTe 0CODEH-
HO 3Ha4YUTEMbHbI.

.2 Mpwn pacyeTe TemnepaTyp Npu aBapuiltHOM cbpoce cpeabl TEMMOBLIE MPOLECCHl AOMYCKAETCA cyMTaTh agu-
abatnyeckumu n npeHebperate TennoobMeHOM C OKpyKalolWelh Cpefowr, Tak Kak cucteMy aBapuiHoro cbpoca obbluHo
XOPOLLUO TENIOU30NMPYHOT, @ cam npoLecc copoca NponcxoauT BbICTPO.

YK.3 PacueT TeMnepatypbl cpeabl Ha BCEM MPOTSKEHWM NMyTW c6poca BLIMOMHAKT OAHOBPEMEHHO C PACYETOM Mpo-
nyckHow cnocobHocTk MK 1 pacyeTom noTeps B oTBoAALLEM Tpybonporoae. MNpu 3TOM MCNONL3YKT ypaBHEHWE COXpaHEHWSA
3HEPruK, B KOTOPOM HE YYUTLIBAKT MMOPOCTATUHECKWIA YIEH, MPaKTUYECKM HE OKa3bIBalOLLMIA BIUSHUA Ha TEMNepaTypy

W2

h+7:h1:const_ (K1)
YpaBHeHne (K.1) yuntoiBaeT adhdoexT [dxoynsa-ToMcoHa ANs HewaeanbHOro rasa, a Takke oxnawaeHue rasa npu
yckopeHun. INpu 3TOM TeYeHWe Cpefbl MOXHO NpUBNIMKEHHO CYMTaTh M303HTPOMNHLIM TOMbKO Ao cegna [MK.

.4 Temneparypy cpeasbl T, B ceane K (c y4eTOM U303HTPONHOCTY TEYEHWA A0 CEANa) MOXHO NPUBIIIKEHHO pac-
cYMTaTh U3 ypaBHEHMWA

To = T(Pg, 84)- (K.2)
Ons wpeaneHoro raza:
- NPW KpUTHUYeCKoM TedeHun B K

2

p L I K3

Tk (K.3)
- NpW JOKpUTUYECKOM TeveHuu B MK

k1
Ty=Ty-p . (?K.4)

.5 [na pacyeta TemnepaTypbl cTeHok MK n TpybonpoBogoe cucTeMbl cbpoca onpedensoT Tak HasblBaeMyto
«Temneparypy TOPMOKEHUS» Cpeabl Tooo,, YIMTBIBAIOLLYIO TOMBKO HeUAeansHoCTs cpeasl. Temnepartypy T, onpeae-
NAT U3 ypaBHEHUS

h(P, TTopM) = h, = const. (XK.5)
Honyckaetca NpUMEHATL ypaBHeHWEe
Tropa = Tq + Wyr - (P—Py). (K.6)

=
Ans wpeansHoro rasa T, = Tj.
.6 Temnepatypa cTeHoK T, OTNMYaeTca OT TeMnepaTypbl CPeAbl BCNEACTBME Hanuyma rnorpaHu4Horo cnos sénu-
au cteHok MK » TpyBonpoeonoe cuctemsl cbpoca. TemnepaTypy T, pacCHUTLIBAIOT MO YPaBHEHMIO

Is: =F B *(1—0T OK.7)

TOpM

roe r= Pr\/3; (K.8)

OonyckaeTtcs npuHumarts r = 0,85.
B 4acTHOCTM, Np¥ KPUTUHECKOM TeYeHWM mgeanbHOro rasa Temnepartypa matepuana cegna lNK moxer beiTe pac-
cyuTaHa no dopmyne

k—1
T =1-(1—-r)—|'T,
. [ (1-r) k+1] " OK.9)
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Mpunoxenne U
(cnpaBo4HoOe)

Tabnuubl U rpaduKK Ana pacyeToB

W.1 XapakTtepuctuku (Tennodusnyeckne cBorcTea) pabo4ymx cped onpegenstoT no cnpaBovyHuKam, Hanpumep, [8],
[9], [10], [11], [12]. XapakTepucTukn Hanbornee YacTo BCTpevarLwmxcs pabodunx cpeq npmeegeHsl B Tabnuuax M.1—A.3.

Tabnwuuya W1 — Xapaktepuctukn pabounx cpeq

- MokasaTens " i YpnensHana razosas i ) " _
Xumu- 2 aawabaTel k npy U noctosHHas Ry, Py RUTH
. napHas S cKoe oT- Yyeckoe yeckas
HaunmeHosaHue rasa macca HoLLeHne naene- TemMne-
popmMy- M Aaenexun 1,013 aBMEHUIA HUe aTypa
na rasa m’ Gap u remnepa- | P Dol (kr-K) | kre:mi(kr-K) paryp
Kr/KMOMb Type 0 °C BKp PKD, bap TKD, K
AszoT N, 28,02 1,40 0,528 298,0 30,25 33,94 126,05
AmMMMaK NH, 17,03 1,32 0,543 490,0 49,80 112,98 405,55
AproH A (Ar) 39,91 1,67 0,488 207.0 21,20 48,64 151,15
AueTtuneH C,H, 26,02 1,23 0,559 320,0 32,50 62,82 309,15
ByTaH C4Hyg 58,08 1,10 0,586 143,0 14,60 36,48 426,15
Bopopon H, 2,015 1,41 0,527 4120,0 420,00 12,97 33,25
Bozgyx - 28,96 1,40 0,528 287.0 29,27 37,69 132,45
[enuia He 4,00 1,66 0,557 2080,0 212,00 2,37 5,22
OudpropxnopmetaH CHCIF,, 86,47 1,14 0,576 68,6 7,00 49,14 370,15
(bpeoH 22, xnapa-
reHT 22, xnagoH 22)
Kucnopog 0, 32,00 1,40 0,528 259,0 26,50 50,36 154,35
MeTtaH CH, 16,03 1,30 0,547 515,0 52,60 46,41 190,65
Okucek yrnepona cO 28,00 1,40 0,528 298,0 30,25 35,46 134,15
[ponaH CsHg 44,06 1,14 0,576 189.0 19,25 43,57 368,75
CepHucTein adrmgpug | SO, 64,07 1,40 0,528 130,0 13,23 78,73 430,35
CepoBogopon H,S 34,08 1,30 0,547 244,0 24,90 90,08 373,55
Xnop Cl 70,91 1,34 0,540 118,0 11,95 77,1 417,15
XIopucTbIA MeTUN CH,CI 50,48 1,20 0,564 165,0 16,80 66,47 416,25
Yrnekucnbli ras CO, 44,00 1,31 0,545 189,0 19,25 7397 304,25
3TaH CoHg 30,05 1,22 0,560 277,0 28,20 49,45 305,25
3TuneH CoHy 28,03 1,24 0,557 296,0 30,23 51,57 282,85

Tabnuya WN.2 — KoaddpuumeHTol 4N ypaBHeHWUA AHTyaHa

KoadhdpuumeHTbl AN ypaBHeHWA AHTyaHa
Cpepa

a b c d e
Asot 58,282 -1084,100 -8,31440 4,4127-102 1
AMMmnak 90,483 -4669,700 -11,60700 1,7194.102 1
AproH 42,127 -1093,100 -4,14250 5,7254.10°5 2
AueTuneH 39,630 -2552,200 -2,78000 2,3930.10°16 6
ByTtaH 66,343 -4363,200 -7,04600 9,4509.10°6 2
Bogopop 12,690 -94,896 1,11250 3,2915-10 2
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OkoHyaHue mabnuues! 1.2

KoathdpmumneHTsl ANA ypasHeHns AHTyaHa
Cpepa

a b c d e
Boszgyx 21,662 -692,390 -0,39208 4,7574-1073 1
lenun 11,533 -8,990 0,67240 2,7430.10°1 1
OudbTopxnopmetaH (peoH 116,060 -4888,400 -16,48600 2,7234.102 1
ifl:marem 22, xnagoH 22)
Kucnopon 51,245 -1200,200 -6,43610 2,8405-102 1
MeTaH 39,205 -1324,400 -3,43660 3,1019-10°° 2
Okuce yrnepoga 45,698 -1076,600 -4,88140 7,5673.10° 2
MponaH 59,078 -3492,600 -6,06690 1,0919.10° 2
CepHWUGTLIN aHmapua 47,365 -4084,500 -3,64690 1,7990.10°17 6
Ceposogopog 85,584 -3839,900 -11,19900 1,8848-102 1
Xnop 71,334 -3855,000 -8,51710 1,2378-102 1
XNOpUCTBI MeTUn 44,555 -3521,300 -3,42580 5,6312.10°17 6
Yrnekncnbli ras 140,54 -4735,000 -21,26800 4,0909-1072 1
31aH 51,857 -2598,700 -5,12830 1,4913.10° 2
3TnneH 53,963 -2443,000 -5,56430 1,9079.10° 2

Ta6nwuuya WN.3 — KoadppuumeHTt cxxumaemoctn Z

KoadpdmumeHT cxxmmaemoctn cpen Z npu T, K (t,, °C)
P, MNa (6ap)
273 (0) 323 (50) 373 (100) 473 (200)
as30T K BO34yX
0 1,00 1,00 1,00 1,00
10,0 (100,0) 0,98 1,02 1,04 1,05
20,0 (200,0) 1,03 1,08 1,09 1,10
30,0 (300,0) 1,13 1,16 1,17 1,18
40,0 (400,0) 1,27 1,26 1,25 1,24
100,0 (1000,0) 2,03 1,94 1,80 1,65
BOAOPOA
0 1,00 1,00 1,00 1,00
100,0 (1000,0) 1,71 1,60 1,52 1,43
Kucnopog
0 1,00 1,00 1,00 1,00
10,0 (100,0) 0,92 0,97 1,00 -
20,0 (200,0) 0,91 - 1,02 1,06
30,0 (300,0) 0,97 - 1,07 1,10
40,0 (400,0) 1,07 - 1,12 1,14
50,0 (500,0) 1:17 - 1,20 1,19
80,0 (800,0) 1,53 - 1,44 1,37
100,0 (1000,0) 1,77 - 1,59 -
MeTaH
0 1,00 1,00 1,00 1,00
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OkoHYaHue mabnuuyesi 1.3

KoahdhmumeT cxmmaemoctu cpeg Z npn T, K (t;, °C)

P;. MMa (6ap)
273 (0) 323 (50) 373 (100) 473 (200)
10,0 (100,0) 0,78 0,90 0,96 1,00
20,0 (200,0) 0,73 0,88 0,95 1,01
30,0 (300,0) 0,77 0,89 0,96 1,02
40,0 (400,0) 0,90 0,96 1,01 1,08
50,0 (500,0) 1,20 1,20 1,20 1,20
100,0 (1000,0) 2,03 1,87 1,74 1,62
OKWCb yrnepoaa
0 1,00 1,00 1,00 1,00
10,0 (100,0) 0,97 1,01 1,03 1,05
20,0 (200,0) 1,02 1,06 1,08 1.1
30,0 (300,0) 112 1,16 1,17 1,18
40,0 (400,0) 1,26 1,25 1,24 123
100,0 (1000,0) 2,10 1,94 1,83 1,70
JIBYOKUCh yrmepoaa
0 1,00 1,00 1,00 1,00
5,0 (50,0) 0,10 0,60 0,80 0,93
10,0 (100,0) 0,20 0,40 0.75 0,87
20,0 (200,0) 0,39 0.43 0,60 0,87
30,0 (300,0) 0,57 0,57 0,66 0,88
60,0 (600,0) 1,07 1,02 1,01 1,07
100,0 (1000,0) 1,70 1,54 1,48 1.41
ATUNEH
0 1,00 1,00 1,00 1,00
5,0 (50,0) 0,20 0,74 0,87 0,96
7,0 (70,0) 0,23 0,60 0,81 0,94
10,0 (100,0) 0,32 0.47 0,73 0,92
15,0 (150,0) 0,45 0,51 0,68 0,90
20,0 (200,0) 0,58 0,60 0,70 0,89
30,0 (300,0) 0,81 0,81 0,82 0,95
100,0 (1000,0) 2,35 2,18 1,96 1,77

W.2 3aBucumocTi monpaso4Horo Koadduuynenta K, yHUTHIBAIOLLETO aPEKT HEMOMHOO OTKPLITUA PA3TPYXEHHBLIX
MK u3-3a NpoTMBOAABNEHUS, OT OTHOLLEHWA NPOTUBOAABNEHUA K AaBMNeHW0 Ha4ana oTkpeiTua P /P,  npuBeOeHbl Ha pu-

cyHke .1

MpumedaHusn

1 Ha rpadpukax gasneHna MaHoMeTpuYeckme.
2 Ans MK, paGotalowmx Ha rasoobpasHbix cpeaax, aAns gaenedui P> 1,15-P, — koadduumneHt K, = 1,0.
3 Ana MK, paboratowux Ha xunaknx cpepax, rpacduk K, = f(F /P, Ana Bcex Aaenexuil Py,).

1.3 3aBMCMMOCTb KO3(DPULIMEHTA CKUMAEMOCTU Z OT NPUBEAEHHbIX TeMnepatypbl T, 1 faBneHws P, npuBefeHa

Ha pucyHke .2.

M.4 3aBMCUMOCTb NOMpPaBo4HOrO KO3 ULIMEHTA Ha BA3KOCTL K|, OT Yncna PeliHonbaca Re NpuBeaeHa Ha puUcyHKe

n.3.
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PucyHok N.1 — 3aBucUMOCTL NonpaBovHoro koadyduumeHTa K, y4UTbIBaoLLero athheKT HEMoMHOro OTKPLITUA pasrpy-
xeHHbIx MK n3-3a npoTMBoOaBneHus, OT OTHOLIEHNA NPOTUBOAABNEHNUs K AaBneHuio Hadana oTkpeitua P /P,
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PucyHok 1.2 — 3aBrMcuMocTb koaddmUMeHTa CKMMaeMoCTi Z OT NPUBEAEHHbIX TeMnepaTypbl T, 1 OaBneHus P,
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PucyHok 1.3 — 3aBWUCKMOCTE NOMpaBoYHOMo KoadduLmMeHTa Ha BA3KOCTL K, OT 4ncna PeliHonbaca Re
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TP TC 032/2013

MOCT P 52857.1—2007
NCO 4126-1:2013

(1SO 4126-1:2013)

NCO 4126-7:2013
(1SO 4126-7:2013)

MCO 4126-10:2010
(1SO 4126-10:2010)

Al 520
(API Standard 520, Part 1)

[OCT P 53681—2009

Bubnuorpadun

TexHudecku pernameHT TamoxeHHoro cot3a «O BeaonacHocTU obopyaoBaHUg,
paboTawLiero nog N3bbITOYHLIM AaBNEHNEM

Cocygbl v annapaTtskl. Hopmbl 1 MeToapkl pacdeTa Ha npodHocTh. Obuwne TpeboraHuA

YcTporcTBa NnpegoxpaHvTenbHble ANg 3aWnThl OT M3BbITOYHOro AaBnenns. Yacts 1.
MpegoxpaHUTenbHbIe KnanaHbl
(Safety devices for protection against excessive pressure — Part 1: Safety valves)

YCTponcTBa NpefoXpaHuTerbHbIe 4518 3aLMThl OT M30bITOMHOMO AaBneHus. YacTs 7.
O6wwme naHHble. 2-a pedakuus

(Safety devices for protection against excessive pressure — Part 7: Common data.
2nd edition)

YcTpoicTBa npemoxpaHuTenibHble ANA  3awWTel OT M3DbITOYHOTO AaBneHus.
Yacte 10. PacyeT npepoxpaHWTenbHbIX KManaHoB W BXOAHOMO W BbIXOAHOMO
TpybonpoBodoB ANA rasoKMOKOCTHOMO TeYeHKs

(Safety devices for protection against excessive pressure — Part 10: Sizing of safe-
ty valves and connected inlet and outlet lines for gas/liquid two-phase flow)

Beibop pasmepos, nogbop v yctaHoBka ycTpoucTB cbpoca gaeneHws. Yacte 1.
Bbibop pasamepos 1 nogbop yCTponcTs

(Sizing, Selection, and Installation of Pressure-relieving Devices. Part 1: — Sizing
and Selection, 2014)

HedTtaHan n razoBas npomMbiwneHHocTb. [detanu cakenbHbIX YCTPOWCTB AnNA
0bwmx pabot Ha HedTenepepabaTbiBaWwMx NpeanpusaTax. Obwme TexHUYeckne
TpeboBaHmA

Anekcarngpoe A. A., Opnioe K. A., Oukoe B. . Tennodunandeckme cBoNCTBa paboumx BEWECTB TennoaHepreTu-
ku. — Wapgatensckuin gom M3W, 2009.

Bapradtuk H. B. CnpaBo4yHuk no Tennodusmyeckm CBONCTBaM ra3oB M xugkocTten. — Mockea, Hayka, 1972.

[10] Pud P, lMpaycHuuy k., Lepeyd T. Ceoticmea 2a3os U xudkocmel: CrpagoyHoe nocobue. — J1.. Xummna, 1982.
[11]  N. B. Vargaftik, Yu. K. Vinogradov, V. S. Yargin. Handbook of Physical Properties of Liquid and Gases. — Begell
House. Inc. New York. Wallingford (UK). — 1996.
[12] Bruce E. Poling, John M. Prausnitz, John P. O’Connell. The Properties of Gases and Liquids. 51" Edition. — The
McGraw-Hill Companies, Inc. — 2001.
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YOK 001.4:621.643.4:006.354 MKC 23.060.50 OKnAz 28.14

KrioueBkle crnoea: npefoxpaHuTenbHble KranaHbl, COCyAbl; annaparhbl; prﬁOI’IpOBO,EIbI; paﬁoTammme nog
AaBlieHneMm; 683OI'IBCHOCTI:; nponycKkHadA CNocoBHOCTb
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