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MNpepgncnoBne

Llenn, oCHOBHbI€ NPUWHLWMbLI M OCHOBHOW NOPSAAO0K NpoBefeHWs paboT N0 MEeXrocysapCTBEHHOW CTaH-
pAapTtusaumnn yctaHosneHsl B FTOCT 1.0—2015 «MexrocygapctseHHas cucrtema crtaHgaptmsaumn. OCHOBHblIe
nonoxeHusa» n rOCT 1.2— 2015 «MexrocygapcTBeHHasa cucrtema ctaHgaptusayuun. CtaHgapTel Mexrocyaap-
CTBEHHblE, MPaBMaa U pekoMeHgaLuMn No MexrocygapcTBeHHOl cTaHgapTusaumn. MNMpaesnna paspaboTku, npu-
HATUA, OGHOB/IEHUA N OTMEHbBI»

CeegeHus o cTaHgapTte

1 PASPABOTAH AkunoHepHbiM 06uWecTBOM «Hay4yHO-npou3BoAcCTBeHHasA hupma «LeHTpasbHOEe KOH-
CTpyKTOpCKOe 6topo apmatypocTpoeHusa» (AO «HM® «LUKBA»)

2 BHECEH MexrocyfapCTBEHHbIM TEXHUYECKUM KOMWUTETOM No cTaHgaptusauum MTK 259 «Tpy6onpo-
BOAHAA apmaTtypa u CUib@ OHbI»

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO cTaHgapTulauuu, MeTposiornm n ceptudukaymm (npo-
TOKON OT 25 ceHTa6ps 2017 r. Ne 103-M)

3a NpuHATME NPOrosiocoBasu:

KpaTkoe HavnmeHoBaHue cTpaHbl no MK Kog ctpaHbl no MK CokpalleHHoe HavMeHOoBaHWe HalunoHasIbHOro opraHa
(NCo 3166) 004—97 (NCO 3166)004—97 no ctaHgapTusaymm
ApmeHuns AM MuH3aKkoHOMUKM Pecnybnukn ApMmeHus
Benapycb BY locctaHpgapT Pecny6nukn Benapycb
Knprusus KG KbipreisctaHgapt
Ka3saxcTaH Kz lFocctaHgapt Pecny6nvku KasaxctaH
Poccus RU Pocctangapt

4 Mpukasom denepasibHOro areHTCTBa NO TEXHUYECKOMY perynnmposBaHuWio U MeTposiormm oT 21 mapTta
2018 r. Ne 142-cT mexrocygapcTBeHHbI cTaHgapT FOCT 12.2.085—2017 BBeAeH B aelicTBne B Ka4ecCcTBe Ha-
unoHanbHoro ctaHgapta Poccuitckon depgepauynn ¢ 1 Hosbpsa 2018 r.

5 HactoAwwnin ctaHgapT pa3paboTtaH C y4yeTOM OCHOBHbIX HOPMAaTUBHbIX MOMIOXEHUA MEXAYHApPOLHO-
ro ctaHgapta 1SO 4126-1:2013 «YcTpolicTBa npefoxpaHuTesnibHble ANSA 3aWuUTbl OT M3ObITOYHOTO AaB/IE€HUSA.
YacTtb 1. MpepoxpaHutenbHble knanaHbl» («Safety devices for protection against excessive pressure — Part 1
Safety valves», NEQ).

6 BBAMEH IOCT 12.2.085—2002

NHdopmauus 06 namMeHeHMsAX K HacTosLWeMy cTaHaapTy ny6nmkyeTca B eXerogHoM nHdgopmaum-
OHHOM yKa3aTene «HauuoHanbHble CTaHAapThbl», @ TEKCT W3MEHEHWU/ U NMONpPaBOK — B €XEMECAYHOM
MH(pOPMAaLMOHHOM YyKazaTene «HauuoHanbHble cTaHgapThi». B cnyyae nepecmoTpa (3aMeHbl) WM OT-
MeHbl HACTOALWEero cTaHjapTa CoOTBeTCTBYyHLWee yBeAoMeHne 6yaeT ony6/nKOBaHO B eXXeMECAYHOM
WHpopMaLMOHHOM YKasaTene «HaunoHanbHble cTaHgapThi». COOTBeTCTBYLWAasa nHpopmauus, yseoM-
NleHne N TEeKCTbl pasMellalnTCca Takke B MHPOPMALMOHHOK cucTeMe 06Wero nosb3oBaHns — Ha odu-
unanbHom cariTe PegepanbHOro areHTCTBa N0 TEeXHWYECKOMY PeryimpoBaHuio U MeTposorum B ceTu
VMHTepHeT (www.gost.ru)

© CtaHpapTuHdopm, odpopmneHune, 2018

B Poccuiickoii ®epepaynn HacToswmii cTaHAapT HE MOXET 6blTb NOIHOCTLIO UAM YACTUYHO BOCMPOMU3-
BefleH, TUPaXWpPOBaH M pacnpocTpaHeH B kKauyecTBe oULManbHOrO U3gaHus 6es3 paspeweHus degepanbHo-
ro areHTcTBa No TEXHUYECKOMY PEerysimpoBaHutd U MeTposioruu


https://mosexp.ru#
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BBepgeHne

HacTtoawuii ctaHgapT paspa6oTaH Ha ocHoBe TOCT 12.2.085—2002 «Cocyabl, paboTawowme nog fas-
neHveM. KnanaHbl npepoxpaHuTenbHble. TpeboBaHus 6e3onacHocTu». Tpeb6oBaHua 6e30MacHOCTM K COCY-
gam u gpyromy obopyaoBaHuio, paboTakowemy npu u3bbiTOYHOM pgasBneHun (KOoTabl, TpybonpoBogbl v Ap.),
YyCTaHOB/IEHbl B TEXHUYECKUX pernaMmeHTax u ctaHgapTax Ha aTo o6opyaoBaHue. KnouyeBbiMy ycTpoliicTBamm,
obecneunBawwmmn 6e3onacHOCTb Takoro obopyaoBaHuA, SABAAKTCA NpefoXxpaHuTenbHble ycTpoicTBa, W,
npexae BCero, npefgoxpaHuTeNbHble KnanaHsbl.

Bbi6op 1 pacyeT NMPONyCcKHO CNOCOGHOCTM NMpefoXpPaHUTeNbHbIX KlanaHOB — OYeHb BaXHas U OTBET-
CTBEHHasd 3ajaya, KOTOPYK pelakwT NPOeKTUPOBLMKM 060pyAOBaHUA W TEXHONOINMYECKUX cuctem. C aTum
CBA3aHO U YTOYHEHMe HanMeHoBaHWA pa3paboTaHHOro ctaHgapTa.

B FOCT 12.2.085—2002 6blAn npegycMoTpeHbl (OpMynbl ANS pacyeTa MNPOMNYCKHOMW CNOCOBGHOCTU
npefoxpaHuTenbHbIX KnanaHoB AN OAHOMAa3HbIX paboumx cpel — XUAKUX U ra3oobpasHbix. HacTtoawmi
cTaHJapT B AONOJSIHEHMWE K TakuM cpefam npegycmarpuBaeT popMmynbl ANsS pacyeta NPONYCKHOW CnOCO6HO-
CTN MHOroasHblX ra3soXUAKOCTHbLIX Cpef pa3/InyYHbIMU MeTo4aMun, NPeayCMOTPEHHbLIMU B MEXAYHAPOAHbIX U
3apyb6exHblX cTaHAapTax.

B npunoxeHnax K ctaHfapTy nNpuBefeHsl:

- pekomeHgauun no:

a) yuyeTy BNUAHUA NPOTUBOAAB/EHNA B cUCTemMe cbpoca cpeabl U3 knanaHa Ha ero yHKLMOHMpPOBaHMe
N MPONYCKHYK CNOCOBHOCTD;

6) onpefeneHuto xapakTepucTuk cpefibl B pa3/iNyHbIX aBapuilHbIX pexmnmax;

B) aHanun3y aBapuiiHbiX CUTyauuin, NnpuBOAALLMX K cpabaTbiBaHUIO KnanaHa;

r) ydieTy NMpoTMBOAABMEHUS M TemnepaTypbl pabouyeil cpefbl MpuM HacTpoOiike knamaHa Ha ucnbiTaTesb-
HOM CTeHAe;

- XapakTepucTuKM HeKoTopbliX paboyux cpeg;

- anropuTm pacuyeTta TemnepaTypbl cbpacbiBaemoil cpefbl U maTepuanoB CTEHOK knanaHa u Tpyb6onpo-
BOLlOB CMCTeMbI cbpoca;

- rpadukKn 3aBUCMMOCTM NONPABOYHbIX KOIPPULUNEHTOB ANA yyeTa BAUSAHUA NPOTUBOAABNEHNSA U BA3KO-
CTW cpefbl Ha NPOMNYCKHY CMNOCOOGHOCTL KnanaHa.

CtaHpapT paspaboTaH aBTopckuMm konnektusom: HO.W. TapacbeB, M.N. CunuBuHa, B.M. 3ACMOHT,
C.H. AyHaeBckuin (AO «HM® «LKBA»), K.tb-M.H. J/1.b. KopenbwTeliH (OO0 «HTM Tpy6onposoa»), 6.C. Bonb-
CcoH, K.cp-M.H. N.H. NackuH (AO «BHUVMHE®TEMALL»),



MonpaBka kK OCT 12.2.085—2017 ApmaTtypa Tpyb6onpoBofHas.

Bbl6op 1 pacyeT NPoNyckHoli cnoco6HOCTKU

B kakom mecTe HanevyartaHo

Mpeancnosue. Tabnuuya corna- — ApmeHns
coBaHusa

(MYC Ne 2 2020 r.)

KnanaHbl

npepoxpaHuTenbHbIe.

[onmkHO 6bITb
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MWH3KOHOMUKN
Pecny6nvkn ApmeHus
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Bbl6op 1 pacyeT NPoNyckHoli cnoco6HOCTKU

B kakom mecte HaneuataHo

Mpeancnosue. Tabnuuya corna- —
coBaHusa

TypkmeHus

(MYC Ne 12 2021 r.)

Kn

™

anaHbl npeaoxpaHUTe/ibHblE.

[0MXHO 6bITb

Inasroccnyx6a
«TypKMeHCcTaHaapTnapbl»
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M E X I O C Y a4 AP CTBEHH bl 1 C T AAH O A P T

ApmaTypa Tpyb6onpoBoaHas

KNATAHbI MPEOOXPAHUTE/IbHBIE.
BbIBEOP 1 PACYET MPOMYCKHOM CMNOCOBHOCTMU

Pipeline valves. Safety valves. Selection and calculation of capacity

fata BBegeHna — 2018—11—01

1 O6nacTtb NpPUMEHEHNSA

HacToAawwnin ctaHgapT pacnpocTpaHsieTca Ha KnanaHbl NpefoxXpaHuTenbHble (ganee — knanaHsbl), npega-
Has3HayeHHble ANA 3alWunTbl OT aBapuiiHOro NOBbIWEHNSA AaBneHWs B obopyaoBaHuu (cocypax, kotnax, Tpy6o-
npoBoAax un ap.), pabotatwuwem nog n3bbiTOYHbIM AgaBneHnem cBbiwe 0,05 MMa (0,5 6ap unu krc/cm2)4Y nytem
BbiNycka (c6poca) pabouyeli cpelbl U3 060pyAOBaHUA 4Yyepes3 kfanaH U ycTtaHaB/MBaeT ob6uine TpeboBaHuUs K
BbIGOPY M pacyeTy NPONyCcKHOW CNOCOBGHOCTU KNanaHoB.

2 HopmaTnBHbIe CCbIIKA

B HacToAweM cTaHgapTe UCNOMIb30BaHbl CCbIJIKM Ha crefylol e MexrocygapcTBeHHble cTaHAapThl:

FOCT 8.417— 2002 lNocypapcTBeHHass cuctema obecnevyeHnss eAnHCTBaA M3MepeHUii. EAMHMUbLI BENNYNH

FOCT 12.1.007— 76 Cuctema cTtaHgapTtoB 6e3onacHocTu Tpyaa. BpegHble BewecTtBa. Knaccudukauymsa
n obuwune TpeboBaHMsa 6e3onacHoOCTU

FOCT 12.2.063— 2015 ApmaTtypa Tpyb6onposogHasa. O6uwume Tpe6oBaHus 6es3onacHoOCTH

FOCT 24856—2014 ApmaTypa TpybonpoBoaHasaA. TepMuHbl 1 onpegeneHuns

MpumeuyaHue — MNpyu NONb30BAHNN HACTOSILLMM CTAHAAPTOM LieniecoobpasHo NpoBepuTb AEeCTBME CCbINIOY-
HbIX CTAHAAPTOB B MH(OPMALMOHHOI cucTeMe 06LLEro Noib30BaHUs — Ha oguLMabHOM caiite defepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEry/IMpPOBaHMio U METPOOTN B CETU VIHTEPHET WM NO eXerofAHoMy UH(OPMaLMOHHOMY yKa3a-
Tento «HaumoHanbHble CTaHAAPTbI», KOTOPbIA ONy6MKOBaH MO COCTOSIHWIO Ha 1 AHBaps TEKyLlero roga, v no Bbinyckam
€XeMeCcsYHOro MHOPMaLMOHHOTO yKasaTens «HaluoHa bHble CTaHAapPTbI» 3a TeKyLWi rog. ECnn CCbioYHbIi cTaHaapT
3aMeHeH (M3MeHeH), TO Npy NoNb30BaHUKN HACTOALWMM CTaHAAPTOM CrefyeT PyKOBOACTBOBATLCA 3aMeHSIoW MM (M3MeHeH-
HbIM) CTaHAAPTOM. EC/M CCbINIOYHBIA CTaHAApT OTMEHEH 6e3 3aMeHbl, TO MOJIOXEHWE, B KOTOPOM AaHa CChljka Ha Hero,
NPYMEHSIETCS B YaCTU, HE 3aTpar1MBatoLLein 3Ty CCbiKy.

3 TepMuUHbI 1 onpeaeneHus

3.1 TepMUHBI

B HacToAlWeM cTaHgapTe NPUMEHEHbI Creaylolime TEPMUHbI C COOTBETCTBYOWMUMU ONpPeAEIEHNAMMU:
3.1.1 paBneHue HacTpolikm PH2); Hanb6onbliee n36bITOUHOE AAB/IEHUE HA BXOAe B NpeaoxpaHuTenb-
HbIi KnanaH, NpyM KOTOPOM 3aTBOP 3aKPbLIT K o6ecneunBaeTcs 3agaHHas repMeTUYHOCTL 3aTBopa.

MpnmevyaHue — lMNpuHUKUNBI Ha3HaYeHUs PHNpuBeaeHbl B 5.2.

1) flanee no TEKCTY eAVHNLY BEMUYMHBLI «6ap» NPUMEHSIIOT BMECTO «b6ap wan Krc/cm2».
2) na TepMUHOB CO 3HAYKOM 2) B MPUIOXKEHUN A NpUBeeHbl 3KBUBAJIEHTHbIE TEPMUHbI, NPUMEHsieMble B 3apybex-
HbIX cCTaHZapTax (34ecb u ganee).

M3paHne oduuymanbHoe
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3.1.2 naBneHne aBapuiiHoro c6poca MakcMmMasabHO AonycTumoe PaB Tax2b MakcumanbHoe M36bl-
TOYHOE [aBfieHne B 3auUiuMuLaemMoli cucteme, onyckaemMmoe B npouecce c6poca.

MpumeuvaHnme — OBbLIYHO ONPenensaOT B NPOLEHTAx OT pacyeTHOro gaeneHunsa n 3agatT B HA. B Poccuiickoii
depepaunn yctaHosneHo B [1] n [2].
3.1.3

OaBneHve 3akpbiTua P32) (Hpk. AaBfieHne o6paTHOWN nocadkun): M36eiTouHoe AaB/ieHWe Ha BXofe B
npenoxpaHWUTENbHbINA KnanaH, Npu KOTOpoM nocfne c6poca pabouyeil cpefibl NPOUCXOAMT Nocajka 3anupato-
Lero aflemeHTa Ha cefgso ¢ obecnevyeHnem 3afaHHOV repMeTUYHOCTM 3aTBoOpa.

[TOCT 24856—2014, nyHKT 6.3.1]

3.14

[aBrieHWe Havasa OoTKPbITUS PHO2); N36bITOYHOE faBfeHne Ha BXOoLe B NpefoXpaHnUTeNbHbIli KnanaH,
npu KOTOPOM ycuaue, cTpeMmsl eecss OTKPbITb kfanaH, ypaBHOBELWEHO YCUIUSMU, YAEPXMBAOWNUMMN 3anmn-
pawoumnii 3aNeMeHT Ha cegne.

[FOCT 24856—2014, nyHKT 6.3.4]

3.1.5

[aBrieHMe MNOMTHOTO OTKPbITUSA Pno2); N36bITOUHOE flaB/ieHNE Ha BXOE B NPefoXpaHUTe bHbIi KnanaH,
npyu KOTOPOM COBeplUIaeTCs X04 apmaTypbl U AOCTUTAeTcsl MakcuMasbHas NponyckHas CNOoCOGHOCTb.
[FTOCT 24856—2014, nyHKT 6.3.5]

MpumeyaHusa

1 laBneHne nosiHoro oTkpbITMA PO ycTaHaBiMBaeT U3roToBUTE b U ykasbiBaeT B 3.

2 O6bIYHO AaBsieHMe MOJIHOr0 OTKPbLITUS BblpaXKaloT B MPOLEHTax OT AaB/IEHUS HaCTPOWNkM (AaBneHus Hadvana oT-
KpbITUS), MM60, Kak NpaBwuio, ANs gasneHunii mexblue 0,3 MMMa (3 6ap), B eanHULax nsmepeHus gasneHuns, MMa (6ap), Kkak
npeBbilleHe Haj AaBNeHWeM HacTpoliku (faBneHneM Havana oTKpbITUS).

3.1.6 paBneHne pabouee Pp2); Hanbonbwee (MakcumanbHoe) U3bbITOYHOE AaBfieHUe, BO3HMKalW,ee
npy HOpManbHOM MpoTekaHun pabouyero npouecca, 6e3 yyeta ruapocTaTn4yeckoro faBneHns cpegbl U gony-
CTUMOTO KPaTKOBPEMEHHOrO MOBbIWEHUA faBfE€HNA BO BPeEMS AEeACTBUS NpefoXpaHUTEeNbHOro knanaHa.

3.1.7 paBneHve pa3peweHHoe Ppa32); MakcumanbHO AOonycTuMoe M36bITOYHOE AaBfieHMe 060pyno-
BaHWA, YCTAHOBNEHHOE MO pe3ynbTataM TEXHWYECKOro OCBMAETeNbCTBOBaAHUA (AMArHOCTUPOBAHUA) NPU 3IKC-

nayatauum.
3.1.8 gaBneHne pacyeTtHoe P2); I36bITOYHOE AaB/ieHNe, Ha KOTOpoe NPOBOAAT pacyeT NPOYHOCTUN 060-

pyaoBaHus.

MpnmeyvyaHne — PacyeTHoe gaBneHne, Kak npasusio, NPUHUMAIOT PaBHbIM pa60t4emy OaB/1EHUNI0 N Bbille.

3.1.9

UMNY/bCHO-NPeAOXpaHnTeNbHOe YyCTPOCTBO: MNpegoxpaHnTenbHas apmaTtypa, coctoslwas M3 B3a-
UMOAEACTBYIOLWNX FNAaBHON U NUMMNYIbLCHOW apMaTypbl.
[FTOCT 24856—2015, nyHKT 5.7.20]

MpumeyvyaHune — VIMNYIbCHO-NpeAOXpaHNTENIbHOE YCTPONCTBO OTHOCMTCS K MpefoxpaHuTenbHoW apmatype
Henpsmoro AeicTBuA u npeactasnseT coboii, B oblwemM criydae, COBOKYMHOCTb ABYX WU 6Gofiee KnamnaHoB, M3 KOTOPbIX
OAVH (TNaBHbIN), YCTAHOB/MEHHbIA HAa OCHOBHOI Maructpasan (EMKOCTU WM pe3epByape), OCHalLEH MOPLUHEBbLIM MPUBO-
[OM, a BTOpOW (UMMY/bCHbIA), C MEHbLIUM MPOXOAHbIM CEYEHUEM, CAYXUT YyNpaBAsoLWMM 371eMeHTOM. OH OTKpbiBaeTcst
Nno KOMaHAe OT AaTyuka npy COOTBETCTBYHOLLEM AaBneHun paboyeli cpeapi.

3.1.10

MMMY/bCHbIV NpeaoXpaHUTeNbHbIV KnanaH: KnanaH, npegHa3HauyeHHblii ANa ynpaBneHusa rnaBHbIM
npefoXpaHUTeIbHbIM KanaHoM.
[FOCT 24856—2014, nyHKT 5.7.4]

MpumeuyaHune — VIMNyNbCHbI NpeaoXpaHUTEbHBIM KnanaH MOXET GbiTh BbINOSHEH BCTPOEHHbLIM B [/1aBHbIi
WU CYLLeCTBOBATb Kak OTAE/bHbI (BbIHECEHHBIN) 3neMeHT. pu BCTPOEHHOM K/anaHe ynpaBfieHWe OCYLLecTBsSeTCs
paboueii cpeaoii. B KOHCTPYKLUMU C BbIHECEHHbIM K/lanaHoM A/1s1 NMOBbIWEHNS HAAEXHOCTU ero paboTbl YacTo NPUMEHSIIOT
3/1eKTPOMArHuTbl, nosydyatwliMe UMMyAbC NpU NPEBbILEHUN AABNEHUS. B cnydae OTCYTCTBUSI 3MEKTPUYECTBa WU Hewuc-
NPaBHOCTW 3/1EKTPOMArHUTOB MMMY/bCHbLIA NPeoXpaHuTeNbHbIM knanaH paboTaeT Kak kianaH npsMoro AeicTeus.

3.1.11 koadphpuumeHT pacxoga gnsa razac” (kmgkoctn — c”): KoachduuymeHTt, onpegensemblit Kak oT-
HOWEeHNe 3KCNepuMeHTasibHO YCTAHOBJ/IEHHOW MPONYCKHOW CNOCOBHOCTM NpefoXpPaHUTENbHOMO KianaHa K ero
TeopeTMyecKkoll NPOMNyCKHON CNOCOBGHOCTU Yepe3 uaeanbHoe CONo.

2
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MpnmeyvyaHune — lNnowanb ceyeHnsa naeanbHOro conia pasHa naowanu camoro y3koro ceyeHus cepsia
KnanaHa.

3.1.12

nnowaab cegna F2); HaumeHbluas naowafb ceyeHus NPoOTOUYHOI yacTu ceana.
[FOCT 24856— 2014, nyHKT 6.3.14]

3.1.13 noTepu pgaBneHnsa Ha Bxoae APBX: MoTepu gaBneHusi, BbiI3BaHHble TeyeHnem B TpybonpoBopae
OT 3alnwaeMoro o6opyaoBaHna K BXOAHOMY naTpybKy npefoXpaHUTesIbHOro KnanaHa.
3.1.14

npefoxpaHUTeNbHbI KnanaH ABYXMNO3UULWOHHBLIN: [MpesoxpaHUTenbHbIi knanaH, B KOTOPOM B
AvanasoHe OT faB/ieHUs Hauyana oTKPbITUA U Bbiwe (B npegenax 5 % PH) 3anupatowunii anemMeHT nogHuma-
€TCsl CKAYKOM Ha BeCb KOHCTPYKTUBHO OTPAHMUYEHHbIA X04 WM HA ero 60/blIY0 YacTb.

[FTOCT 31294— 2005, nyHkT 3.1.31]

3.1.15

npefoxpaHuTeNbHbI KnanaH HepasrpyXeHHbl: KnanaH, B KOTOPOM Ha 3anupalwliuii 371emMeHT
BO3/€NCTBYyeT ycuane, co3fgaBaemMmoe NpoTUBOAABIEHUEM.
[FOCT 31294— 2005, nyHkT 3.1.37]

3.1.16

npefoxpaHUTeNbHbI KnanaH HenpsMoOro AencTBus (rNaBHbI MNpeaoxXpaHUTENbHbIN  Kna-
naH): MpepoxpaHUTeNbHbIA KnanaH, AAa ynpaB/fieHUs KOTOPbIM WCMOMb3YKT UMMYAbCHbIA  KnanaH uau
BCromoraTtesibHas aHeprus.

[FTOCT 31294— 2005, nyHKT 5.7.10]

MpumevaHunsd

1 KnanaH HenpsiMoro AeicTBUA SABMSETCSH aNlbTePHATMBON knanaHa npsamoro AeicTeus.

2 [NaBHbIl NpefoXpaHUTeNbHbIV KnanaH ABsSeT YacTbio UMMY/IbCHO-NPefoXpPaHuTesibHoro yctpoiictea. lMpu cpaba-
TbIBAHUW [/1ABHOTO NpPeAoXpaHNTeNIbHOro K/1anaHa npoucxoanT c6poc paboueil cpefbl U3 3alluLLLaeMOro 060py0BaHus.

3.1.17

NnpeaoxXpaHnTeNbHbIN KnanaH nponopuMoHanbHbili (HPK. NpeaoxpaHnTenbHbIi KnanaH nponopum-
OHaNbHOroO AelicTBUS, COPOCHON KnanaH): NMpenoxpaHUTe NbHbIN KnanaH, sanupawnwnii 31eMeHT KOTOPOoro
OTKpblBAEeTCSA MPONOPLMOHANBLHO BO3pacTaHUo fgaB/ieHnsA paboueilt cpefbl.

[FTOCT 24856— 2014, nyHKT 5.7.12]

3.1.18

npefoxpaHUTesIbHbI KnanaH MNpsAMoOro genctBua: lMpefoxpaHUTeNnbHbli knanad, pa6oTakwui
TONbKO OT 3Heprnm paboyein cpenbl, HEMOCPEACTBEHHO BO3AENCTBYHLULEN HA 3anupalwlnii 3NeMeHT unm
[APYroii YyBCTBUTE/NIbHbIN 3/IEMEHT, ¥ HE UMEKLNI/ BCNOMOTraTe/ibHbIX YCTPOWCTB, YNpaBasioWUX KlanaHoM
npu ero paboTe B aBTOMATUYECKOM PEXMUME.

[FTOCT 24856—2014, nyHKT 5.7.9]

3.1.19

npefoXpaHUTeNbHbI KnanaH pasrpyXeHHbli: [pefoxpaHUTENbHbIW KnanaH, B KOTOPOM Ha
3anupakwmnin aneMeHT He BO34eNCTBYET ycunume, cosgaBaemMoe NpoTMBOAABNEHNEM.
[FOCT 31294— 2005, nyHkT 3.1.38]

3.1.20 npepgoxpaHuTenbHOe ycTpoWcTBO: [pepoxpaHuTenbHasa apmaTypa Bcex TuUMoB (kaanadbl,
MemM6paHbl, UIN coueTaHnsa Mx), NpegHa3HavYyeHHas A9 3awuTbl o6opyaoBaHua n Tpy6onpoBo0B OT NMPeBbI-
lweHna gaBneHus nytem cbpoca usbbiTka paboueli cpefbl.

3.1.21

nponyckHasi Cnoco6HOCTb (MpeaoxpaHuTenbHoro knanada); G2\ kr/u: Maccossblii pacxopg pa6oueii
cpefbl Yepes NpefoxXpaHUTeNbHbIA KnanaH.
[FTOCT 24856— 2014, nyHKT 6.3.10]

3.1.22 npotnBogaBnaeHne Pn: N36bITOYHOE faBfeHne Ha BbiXoLe NpefoXpaHUTesIbHOro KnanaHa.

MpumevaHuns
1 Mpwu 3akpbITOM KnanaHe (paboTa knanaHa B peXxume OXuiaHus) NPOTMBOAABNEHMNE PaBHO CTaTUYeCKOMY faBne-
HWO PncT B BbINyCKHOV (COPOCHOIA) cucteme.
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2 Mocne cpabaTbiBaHust (OTKPbLITWS) KnanaHa NpoOTMBOAAB/IEHNE PABHO CyMMe CTAaTMUecKoro faBfeHus Prcr B Bbl-
MyCKHOW CMCTEME U AMHAMWYECKOro faBfieHust PnavH, BO3HMKAIOLWLEro OT COMPOTUB/IEHUSI CUCTEMbI NPU NPOTEKaHUN pa-
6ouein cpeppl.

3.1.23 npoTtmBOofaBsieHne ouHamunyeckoe PnauH: MNMepenajg fgasBneHns B oTBoAsAuwem Tpybonposofe,
BO3HMKAKOLWNIA NpY NPOXOXAEHUN NOTOKA c6pacbiBaeMoOi cpefbl MPU NMOMHOCTbIO OTKPLITOM KaanaHe.

MpumedyaHue — BenuunmHy AMHAMUYECKOTo NPOTUBOAAB/EHUS CieyeT onpeaenaTb ANs BCeX cuctem cb6poc-
HOro Tpy6onpoBoaa, B TOM Yuc/iie Npu cOpoce cpefbl Yepes3 KOpoTkie TPy6bl Hanpsimyto B aTMocdepy.

3.1.24 npotuBOfaB/ieHWe cTaTudyeckoe Pn cT: CTaTuyeckoe pfAaB/ieHWe 3a NpefoXpaHUTeNlbHbIM
YCTPOWCTBOM Ha MOMEHT ero cpabaTtbiBaHns (MpyM 3akpbITOM KaanaHe).

MpumedaHue — CraTyeckoe NpoTMBOAAB/IEHNE MOXET ObiTb MOCTOSAHHLIM WM NEPeMeHHbIM BceacTBue
M3MEHSIIOLLMXCS YCI0BUIA B cucTeMe cbpoca, CBA3aHHbIX CO C6pPOCOM cpeapbl OT APYFUMX UCTOYHUKOB M CO COPOCOM Cpefbl
uepes knanaH.

3.1.25 perynsipHasa cpega: Cpega, ¢ BE/IMYMHOW naeanbHO-ra3oBoro nokasarens agmabatel K = cplcv> 1,1,

MpumeyaHune — [laHHble cpefbl B6N3M JIMHUN KOHAEHCALMW NPU N303HTPONHOM PacCLUMPEHNN KOHAEHCUPYIOT-
ca. Takne cpefbl BCTpeyatTca Hanbonee yacto. K HMM, B 4ACTHOCTW, OTHOCATCH MOYTU BCe Cpefbl, CNpaBOYHble AaHHble
KOTOpPbIX NpuBeAeHbl B Tabnnue U.1.

3.1.26 peTporpagHas cpega: Cpefa CO C/MOXHbIMA MHOTOATOMHbLIMU MOJIEKY/TAMU U BEUYUHOW K = cp/cv
6nu3koli k 1,0.

MpumeuvyaHune — [aHHble cpegbl BON3M IMHUN KOHAEHCAUUW (KpOMe 06/1acT BOAN3M KPUTUYECKON TOUKM)
npy M303HTPOMHOM pacLIMPEHNN He TOMIbKO He KOHAEHCUpYHTCsl, a Hao6opoT, ucnapsiotcs. Mprvmepom peTporpagHolii
cpefbl ABNAETCA OKTaH.

3.1.27

pakenbHbI KonnekTop: Tpy6onpososa ANa c6opa M TpaHCNOPTUPOBAHUA COPOCHBLIX ra30B M NapoB OT
HEeCKO/IbKUX MCTOYHUKOB cbpoca.

[TOCT P 53681—2009, nyHkKT 3.16]

3.1.28 appekTUBHAS naoulagb KnanaHoB Afs rasza (NpUM KPUTUYECKOM ucTeueHun) oi*F xungko-

ctn — a’F] 2); MNpownsBegeHne KoapuumeHTa pacxoga Ana rasa (NpyM KPUTUYECKOM ucTeuyeHun) al DKupako-
cTn a2] Ha nnowapab ceana F.

3.2 OkBuBasIeHTbl TEPMUHOB

OKBMBANEHTbl HEKOTOPbIX TEPMWHOB, MPUMEHSAEMbIX B 3apybeXxHbIX cTaHaapTax, NpuBeAEeHbl B NpUNo-
XeHum A.

3.3 CokpaweHusa

B HacToAwem cTaHgapTe NpuMeHeHbl clefylolne cokpaleHuns:
MK — rnaBHbI NpegoXpaHuTeNbHbIA KnanaH UMNY/bCHO-NPeA0XPaHUTENbHOTO YCTPOICTBA;
390 — 3anupawuwnii aNemMeHT;

MK — mMnynbCHbIV NpegoxpaHnTebHbIl KnanaH;

MY — uMnynbCHO-NpeaoxXpaHnTesibHOe YCTPOMCTBO;

HO — HopmaTuBHas AOKYMeHTaLuusd,

MK — npepoxpaHuUTenbHbI Knanax;

MNC — nacnopT;

P3 — pykoBoACTBO MO 3Kcnayatauumu;

TY — TexHuyeckne ycroBus;

31 — 3KkcnnyaTaunmoHHasa AOKYMeHTauus.

3.4 O603HauyeHus

B HacTosiweM cTaHgapTe NMpUMeEHeHbl cnegywume o603Ha4YeHUsA:
DN — HoMuHanbHbIl gnameTp;

DNj — HoMWHanbHbI AnameTp BXOAHOTo naTpy6ka knanaHa;
DN2— HoMUWHanbHbI AnameTp BbIXOA4HOTO natpy6ka knanaHa;
F — MuHMManbHas nnowanb cepsa knanaHa;
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G — nponyckHasi CnoCo6HOCTL kanaHa;

GaB— aBapuliiHblii pacxog, KOTOpbIli gosmkeH copocuTb MK;

G* — MaccoBasi CKOpoCTb (pacxof Ha efuHuLy naowagun);

Gldeal — maccoBasi CKOpPOCTb, paccuuTaHHas no MoAenu ugeanbHoro conna (WTyuepa);

Kb — 6e3pa3mepHblii KO3 MUUMEHT, XapaKTepun3yrLWnin oTamune OKPUTUYECKO MaCCOBO CKOPOCTHU
OT KPUTNYECKOIA;

KC — ko3 (nuMeHT, yunTbiBaOLWNA BO3MOXHOE YMEHbLIEHWE MPOMYCKHOW cnocoGHOCTU BCrEeACTBUE
YyCTaHOBKU A0 W/MNW nocne knanaHa mMeMGpaHHO-NPefOoXpPaHUTe IbHbIX YCTPOMCTB;
— NonpaBOYHbI KO3 PULUMEHT HA BANAHMUE TeMNepaTypbl;
Ky — Ko3athdunumMeHT, yunTbiBalOWMin yMeHbLIEHNE NPONYCKHOW cnocob6HOCTU npu cbpoce yepes knanaH
BbICOKOBA3KMNX Cpef BCeACTBME AOMOSHUTEbHbIX TMAPABANYECKUX NOTEPD;

Kw — nonpaBOYHbIli KO3 PMUNEHT, yunTbiBatoWwmin achp ekt HeENOMHOTO OTKPbITUA pasrpyXeHHbix MK
n3-3a NPOTUBOLABEHUS;

Kn— 6Ge3pa3mepHas maccoBasi CKOPOCTb;

Knkp — 6e3pa3mepHas maccoBasi CKOPOCTb MPU KPUTUYECKOM UcCTeyeHun (onpepensieTcs TONbKO napa-
mMeTpaMu cpefbl nepef KnanaHom);

M — uncno Maxa;

MT— monsipHas macca pab6oueil cpepbl;

N — konuuyecTBO NapannesnbHO yCTAHOBJ/IEHHbIX U OHOBPEMEHHO paboTalLlW X OA4NHAKOBbIX KNanaHoB;

P — paBneHune pacuyetHoe (M36bITOYHOE);

PaB Tax — makcumanbHO gonycTuMoe faBneHue aBapuiiHoro cépoca;

PO— a6contoTHOoe gaBneHne Ha BbiIXOAe M3 ceffia knanaHa;

P1— abconTHOE gaBneHue 40 KaanaHa, paBHoe CyMMe AaB/IeHUS NOSIHOTO OTKPbITUA U aTMocd epHo-
ro pasnexHunsa, 1. e. P1= Pno + Patwm;

P2 — a6conTHoe gaBneHue 3a knanaHoM Npu ero NMoJIHOM OTKPbITUKU, paBHOe CyMMe NpoTuBOAaBie-
HUS 1 aTMOC)epHOro gaBneHus, T. e. P2 = Pn+ Partw;

PN-\ — HomuHanbHOe gaBneHune BxoAa;

P/1/2 — HOMWHanNbHOE faBfieHne BbiXoAa;

Patm — aTmocgepHoe gaBneHue (NpyM HopManbHbIX aTMocepHbIX ycnoBuax Parmm = 101320 Ma);

PKOHo — paBneHune Havana KoHgeHcauuu;

Pkp — abconTHOE KpuTuyeckoe gaBneHne paboueli cpeabl;

PH— paBneHne HacTpoikyu (M36bITOUHOE);

PHucn — paBneHue HacTpoliky (M36bITOYHOE) NPU CTEHAOBbLIX UCMbITAHUSAX;

PHO — paBneHne Havyana OTKpbITUA (M36bITOYHOE);

PHo ucn — paBneHue Havana OTKpPbITUA (M36LITOYHOE) NPU CTEHAO0BbLIX UCMbITAHNSAX;

Pn— npoTtuBogaBneHne (M36bITOUHOE);

Pno — paBneHne NOMHOIO OTKPbITUA (M36LITOYHOE);

PngvwH — npotusojaBfieHne gUHaAMUYECKOE;

Pncr— npotuBogaBneHune ctatnyeckoe (M36bITOYHOE);

Pp— paBneHne pabouyee (M36bITOYHOE);

Ppa3 — fgaB/ieHue paspeweHHoe (M36bITOYHOE);

Pr— uucno Npangtns;

Pr— npuBefeHHOe faBneHue;

Prg — npuBepeHHoe faBneHue rasoBoil dpasbl cpegbl;

Prl— npuBegeHHoe gaBneHue XWakoin asbl cpeabl;

R — 8,3143 k[Jx/kmonb-K — yHuBepcanbHaa razoBasi NOCTOsSAHHAS;

Pyn— yaenbHaa rasoBas NOCTOSHHas;

Pyn g — yfenbHas raszoBas NoCTOsAHHasA rasoBoil pasbl cpepgbl;

Pyn | — yaenbHasi ra3oBasi NOCTOSAHHAA XUAKOW dra3bl cpenpbl;

Pe — uncno PenHonbpca;

Fl— TemnepaTtypa paboueli cpefbl nepej knanaHoMm npu gasnexHum P.;
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Mk — KpuTnyeckas Temnepartypa pabouyeli cpenbl;

7'Hac — TemnepaTypa HacbllWeHNS;

[ct — Temnepatypa cteHku MK n Tpy6onpoBoaa;

[MPM— TemnepaTtypa «TOPMOXEHUA» cpenbl;

'r— npusepgeHHas Temnepartypa;

Tirg— npuBegeHHas TemnepaTypa rasoBoi casbl cpefbl;

Vl, — yaenbHbIi 06beM Napa npu napameTpax nepej knanadHom P1lu TN

X — CTeneHb CYXOCTW BIAXHOr0 napa npu faBfieHWN NOMHOT0 OTKPbITUA U TemnepaTtype go MK;
Z — KO3 (PMUMEHT CXUMAEMOCTH;

Zg— KO3 PULUNEHT CKMMaAEMOCTM ra3oBoil dpasbl cpeabl;

Z| — KO3 ULMEHT CXUMAEMOCTU XUAKON hasbl cpepbl;

AOPBX— noTepu gaB/neHNa Ha BXOAE,;

cpo— yaenbHaa nsobapHasi TENI0EMKOCTb ra3oBoi pasbl cpefbl;

cp|— yAenbHaa nsobapHas TeN/0EMKOCTb XUAKOW hasbl cpeabl;

Cvg — yAenbHas n3oxopHasa TenN0eMKOCTb rasoBoi hasbl cpepfbl;

cv|— yaenbHas M3oxopHas TeMI0eMKOCTb XWUAKOW dhasbl cpeabl;

c0 — pgvameTp cefna kKnanada;

Np|— ckpbiTasa TennoTa napoobpasoBaHus;

/70— yApenbHasa aHTanbnusa napa;

N, — ypenbHasa aHTaNbNUa XUAKOCTH;

/wr — anuHa BxogHoro wrtyyepa (natpybka) knanaHa o cegna;

/WTpaBH — gnunHa BXOA4HOro natpybka, Ha KOTOPOW ycTaHaBMBaeTCsi paBHOBECHOe TeyeHue (/wrtpasH = 0,1 m);
r— K03 PpUUNEHT BOCCTAHOB/IEHUSA;

S1— 3HTpONuUA;

t— Temnepatypa pacuyeTHas;

a — ko3 puumneHT pacxoaa;

al— koadhpumumeHT pacxoga Ana rasa (Npy KPUTUYHECKOM UCTEYEHUN);

a2 — koahpuLUMEHT pacxoaa A8 XUAKOCTN;

0"F— adphbekTuBHaAA nnowagb KnanaHos ANg rasa (NpM KPUTUYECKOM UCTEYEHUW);
a2F — aphekTuBHAA nnaowanb KianaHoB N8 XULKOCTH;

p — OTHOWeEHNe abCoNTHbIX AaB/EHNI;

Pkp— KpuTmyeckoe OTHOWEHWE abCONMKTHbLIX faBNeHU;

pa — 6e3pa3MepHblli KO3 PULUMEHT TENTOBOrO pacliMpeHns ra3oBoin asbl cpefbl;
pl— 6e3pa3mepHblii KOIPPULMEHT TENNOBOTO pacllMPEHNS XNUAKOK a3kl cpeabl;
K — nokasaTesib agnabarhbl;

KO— 6e3pa3mMepHble KOIPULUEHTblI U30TEPMUYECKON CXXUMAeMOCTU napa;

Kl— 6e3pa3mepHble KO3 NLUEHTBI U3OTEPMUYECKON CKUMAEMOCTM XUAKOCTH;

N — nokasaTenb W303HTPOMLI;

NKp — nokasaTesib U303HTPONbLI Npu AaBneHuun PKp;

Nng— nokasaTenb U303HTPOMbI ra3oBO drasbl cpefbl;

N, — nokasaTeflb U303HTPONbI XNAKOW (pasbl cpefdbl;

pJT — koadppumymneHT Axoyna-TOMCOHA;

O — OMHamunyeckass BA3KOCTb paboueil (copacbiBaeMoii) cpeabl;

400 — AuHamuyeckas BA3KOCTb ra3oBoi dpasbl cpefbl;

[ — nnHamnyeckas BA3KOCTb XUAKON hasbl cpenbl;

p0O— nAOTHOCTbL cpeAbl Ha BbixoAe U3 WTyuepa (1. e. U3 ceana knanaHa), npu napametpax POu s.,;
pl— nnoTHOCTbL cpeabl npu napameTpax P1u F, go lK, npu ero nos1HOM OTKPbITUM,
pL— MNNOTHOCTM ra3oBoW pasbl cpefbl;

Pi — nnoTHOCTU Xupgkoli gpasbl;
e— ob6bemHas fonsa rasa npu TevyeHun gas c OA4NHAKOBLIMU CKOPOCTAMU;
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X— KO3 pULMEHT TENNONPOBOAHOCTU CPELbI;

Nl — TemnepaTypHbIli Nnoka3aTenb M303HTPONbLI ABYX(asHol cmecu;

Np— TemnepaTypHblli NOKa3aTenb M303HTPONbLI ra30BON dhasbl cpefbl;

NI, — TemnepaTypHble nokasaTenn U303HTPOMbI XNAKON hasbl cpefbl.

B TekcTe cTaHjapTa eAMHULbl BENIMYUH COOTBETCTBYHOT OCHOBHbLIM W NPOM3BOAHbLIM eauHuuam CU no
Tabnuyam 1, 2, 3 FTOCT 8.417 (Hanpumep, Ma, m, K, c, kr), Kpome cnyyaeB, Korga OroBOPEHO UHOeE.

4 OO6Lue NnonoxeHms

4.1 KpaTKkue xapakTepuUCTUKM U PEeKOMeHAaLunn No NPUMEHEHUIO K/lanaHOB pPa3/INnyHbIX
KOHCTPYKL NN

4.1.1 KpaTkue xapakTepucTuku n pekoMmeHgauum rno NnpuMeHeHuto ABYXNO3NLUOHHLIX [MK:

- PEKOMEeHAYTCA AN1A NPUMEHEHUSA HA CXUMaeMblX cpefax, Hanpumep, nape, Bo3jyxe Wnu rase;

- Npu JOCTMXEHUN AaBMeHUs Hayana OTKPbITUA OTKPbIBAOTCSA Ha MOJHbIA X0f4;

- ob6ecneynBalT BbICOKYH MPOMYCKHY CNOCOGHOCTbL Npu paboTe Ha CXMMaeMbliX cpefax.

OCHOBHOWN HepocTaTOK — aBToOko/Neb6aHnsa 331. BO3HMKHOBEHME aBTOKONEe6aHN BO3SMOXHO:

- B C/ly4yae 3aBblleHNs Tunopasmepa knanaHa;

- B CMCTeMax C NepeMeHHbIM aBapuiiHbIM pacxofomMm;

- npu konebaHnAx NpoTuBoAaBneHUA (419 HepasrpyxXeHHbix MK);

- eC/iM Bpems pocTa aBapuiiHOro pacxoja A0 CBOEro MakCMManbHOro 3Ha4YeHWs NpeBbiWaeT BpeMsa non-
HOTO OTKPLITUA KnanaHa;

- ec/in BpeMs NPOXOXAEeHWs 3BYKOBOW BOJIHbI MO noABoAsfuwemy Tpy6onpoBoay OT knanaHa uM o6paTHO
COU3MEpPVMO CO BPEMEHEM OTKPbITUA WM 3aKPbITUA KnanaHa.

MpumeHeHune MK gna Hecxumaemblix cpef nmeeT 0COBEHHOCTK:

-OTKpbITWE KnanaHa Ha NOMHbIA X04 NPOUCXOAUT NPU AaBNEHUU Hayana OTKPbITUA. BbicTpoe OTKpbITUE
npuBoAMT K cOpocy 60NbLIOIO pacxoa cpefibl 1 pe3komy nageHuio gaB/eHna B 3aWmwaeMom o6opynoBaHun;

- nocne peskoro najeHunsa faBfeHus kaanaH MOMeHTa/lbHO 3aKkpbiBaeTcs, CNPOBOLMPOBAB rMapasamye-
CKMIn yaap ¢ BO3MOXHOI HeycTOW4YMBOl paboToi knanaHa.

He pekomeHayeTCA NPUMEHATb HepasrpyXeHHble ABYXNO3NLWOHHBLIE MK npu cnepylowmnx npotnesofas-
nexnunax Pn:

-PMN>0,10PH— gna PIM=1,1PH

-Pn>0,15PH— gna Pno = 1,15 PH.

He gonyckaeTca NPUMEHATbL KaanaHbl NMPU NPOTUBOLABNIEHUAX, NPEBbIWAWNX 3HaYeHne 4oNnycTUMOro
npoTMBOAAB/NEHNA, YKa3aHHOe u3rotosutenem B TY n P3 Ha knanaH.

4.1.2 KpaTkne xapakTepucTukm v pekoMmeHgaLunuy no npuMeHeHUto nponopumoHanbHbix MK:

- UMET NPONOPLMNOHANbHYI0 XapakTepucTuky nogbema 331, T.e. nogbem 331 NPOUCXOAUT paBHOMeEp-
HO, NPOMNOPUMNOHaNbHO MOBbIWEHUID AaBfeHWa B cucteme. C nogbeMom 3371 paBHOMEPHO yBennyumBaeTcs
o6bem cbpacbiBaemoi cpegbl. MK oTKpblBAETCA UMEHHO B TAKO CTENeHW, HACcKO/NbKO 3TO HeobxoAumMo ANns
ycTaHoBseHus pabounx napameTpos;

- peKkomeHAyeTCA NPUMEHATbL A1 HECXKUMAEMbIX cpef, Hanpumep, BOAbI;

- KOHCTpYKUMA MK He ncknwoyaeT BO3MOXHOCTb NPUMEHEHUS Ha CXMMaeMblX cpefax;

- npu yctaHoBke K B cucTemMbl C NepeMeHHbIM aBapuiiHbIM pacxofoM He BO3HMKaeT aBTOKosieb6aHuii.

JonycTuMbIM NpeBbllWEHNA NPOTUBOAABNEHUS Haf AaB/eHUe HacTpoku npusegeHsl B Tabnuue b.1.

4.1.3 PasrpyxeHHble MK npuMmeHAOT B cnydasax, Korga gMHaMmnyeckoe npoTuBofaB/ieHNne CAULKOM Bbl-
cokoe (B cooTBeTcTBMM Cc Tabnuueit 6.1). BAnsiHMe NpoTMBOAaBMAEHUA HA KA4YeCTBO 3KcnayaTauuy knanaHa u
€ero NponyckHyt CnoCO6HOCTb ONMUCAHO B NPUIOXeHun b.

Mpn NOCTOAHHOM CTaTUMYeCKOM MPOTMBOAAB/IEHUN [ONYyCKAETCA He NMPUMEHATb pas3rpyXeHHblli knanaH.
B aTom cnyyae gnsa komneHcauuu BO3AEWCTBMSA NMPOTUBOAAB/IEHWSA Ha faBfieHWEe HACTPOWKM Npu HacTpolike
MK Ha ucnblTaTeNbHOM CTeHAEe cnefyeT YMeHblWUTb AaB/ieHWe HacTpoWku B cOOTBeTCTBMKM C 5.13.

He pekomeHAyeTca NpUMeHATb pasrpyxeHHole MK npu npoTtusogasneHusax Pn, npesbiwatwmnx 50 % ot
JaBneHua Havyana oTkpbiTMs PHO.

He pgonyckaeTca NPUMEHATbL KnanaHbl NPU NPOTUBOLABNEHUAX, NPEBbIWAaOWNX 3HaYyeHne gonycTumMoro
nNpoTUBOAaBNEHNA, yKa3aHHOe u3rotosuTesiem B TY u P3O Ha knanaH u ob6ecneuymBaroL,ero ycTaHOB/IEHHbIE
COOTHOWEHUS Mexay aaBneHusmu PH, PHO, Pnown P3.
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Mpu pacuyeTe pasrpyxeHHbix MK cnegyeT yuynTblBaTb B/AUSAHWE NPOTUBOAAB/EHUA HA NPOMYCKHYI CMO-
COOGHOCTb BBeAeHMeM nonpaBoO4vYHOro koapcuumneHTa Kw, yunTtbiBatowero ap ekt HeNOsIHOTo oTKpbiTMA MK
13-3a NPOTUBOLAB/IEHUSA:

- MK, paboTaluine Ha ra3oobpasHbIX cpegax:

a) npy PWPHo” 0,30 (gnss PnO0= 1,1 PH) u P/PHO ™ 0,377 (ana Pno= 1,15P H — koachpunuyneHt Kw= 1,0;

6) npn 0,30 < P/PHO " 0,50 (gns Pn0=1,1 PH) 1 0,377 < P/PHo * 0,50 (ana Pno= 1,15PH — koadduumn-
eHT Kw B cooTBeTCcTBUM C popmynamu Tabnuubl 4.1 nnn pucyHkom W.1a;

- MK, paboTatouwmne Ha XUAKUX cpepax:

a) npn P/PHO 20,15 (ansa Bcex Pn0) — koathcpuymeHt Kw=1,0;

6) npn 0,15 < Pn/PHo” 0,50 (ansa Bcex Pno)— koadpdpuuneHT Kw B COOTBETCTBMMU C hopMynamu Tabnuuybl
0.1 vnn pncyHkom U.16.

4.1.4 UMY, oTHOCcAUWMNECA K KNanaHaM HEenpsiMoro AencTBuUsA, NPUMEHSIOT B caydasnx, ecnu:

- HeNb38 NPUMEHUTH KnanaH NPAMOro AencTBus;

-TpebyeTcsa cO6POCUTL pacxof cpefbl 3HaYNTEbHO 60NbLWKIA, YeM MOXeT nponycTuTb MK npamoro gew-
CTBUSA;

- Ans cépoca cpepgbl TpebytoTcs MK HoMUHanbHbiX guameTpos DN cBbiwe 300.

OcobeHHOCTM UTY:

- N0 KOHCTPYKUUM npeactaBnsawT coboi MK nponopunoHanbHOro AencTeus;

- He BnajarwT B Bubpayuio;

- NpU NPOEKTUPOBAHUM YCTPOWCTB ANA XUAKMX cpel Heo6X0AMMO Yy4YuTbiBaTb Chepylolme xapakrepu-
CTUKM paboueil cpefbl: BOCNPUMMYMBOCTb K MONIMMEpPU3aLUM UAN 3acopy, BA3KOCTb, HaMume MexaHuyeckux
4yacTul, KOPPO3UOHHYI aKTUBHOCTD.

[NonyckaeTtca npumeHaTs UMY npu npotuBofaBneHuax Ao 95 % oT gaBneHus Hayana OTKPbITUSA.

4.2 MpuHuMNuanbHble cxeMbl paboTbl HEKOTOPbIX KOHCTPYKLUMIA TMK, KOTOpble HYXHO Yy4nTbiBaTb MNPU Bbl-
60pe M pacyeTe NPONYyCKHON CNOCOBHOCTU, NpUBELEHbl B NPUNOXeHUN B.

4.3 MepeyeHb BO3MOXHbIX COCTOAHUI cpedbl HA BXOAe B k/anaH, KOTOpble MOTYyT MPMBECTU K BO3HUKHO-
BEHMWI0 ABYX(da3HbIX NOTOKOB, NnpuBegeH B Tabnuue 1.

Tabnuya 1— lMNMepeyeHb BO3MOXHbIX COCTOSIHWIA cpefbl

CocTosiHne
cpenbl Ha BXoge Bo3MOXHble cnlydyan BO3HWUKHOBEHUA ,D,ByX(*)a3HbIX NoTOKOB I'Ipmmep cpenbl
B KnanaH
XXunakoctb JXnAKOCTb C pacTBOPEHHbLIM ra3om C02/Boga
XX1AKOCTb B COCTOAHUMN HacbILLEeHUs Kunswas soga
Heporpetas [0 TemnepaTtypbl HacCbIWEHUS >XUAKOCTb C BO3MOXHOCTbIO Bckunatwowas sBoga
BckunaHusa B MK
[a3/nap Bnnskuid Kk HacblweHno nap (C BO3MOXHON koHAeHcauuel B MK) MNap
FashkmpkocTb Map/xnpgkocTb Map/Bopa

He vcnapsiowasncsa XMakocTb Y HEKOHAEHCUPYIOLWMACA ra3 — rasoxungkocT- A30T (Bo3ayx)/Boja
Has cMecb (HeT ha30BOro npeBpalleHns) ¢ gecopbumein uam BbligeneHnem
rasa

4.4 Tpu onpefeneHnn NPUYMH NOBbIWEHUA AaB/ieHUs B 3aWulULaeMOil CUCTEME W, COOTBETCTBEHHO,
nepej knanaHom cnefyeTt NMPOBECTW aHaNMW3 BO3MOXHbIX aBapuilHbIX cutyauuii.

BO3MOXHble CLueHapun aBapuiiHbiX CUTyalL Uil paccCMOTpeHbl B npuaoxeHuu TI.

4.5 MocnepoBaTenibHOCTL pacyeTa MK npeactasneHa B Tabnuue 2.

4.6 Mpumep COOTHOWEHNA AaBfeHUi B 3awunuiaemom obopygosaHun u MK npusegeH B Tabnuuye 3. Jo-
nyckalwTCsi ApYyrue COOTHOWEHWUA faB/E€HWA B COOTBETCTBUU C MPMMeYaHMsiMu Tabnuubl 3 npyu cobno-geHun
Tpe6oBaHun 5.2—5.4.
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Tabnuuyua 2— MNocnegoBaresibHOCTbL pacyeTa MK

Brok-cxema pacueTa

Llenb pab6oTbl (pacyeta)

AHann3 BO3MOXHbIX CLeHapneB aBapuiiHbIX cUTyaunii

OnpegerneHne:

- thasoBoro cocTtaBa cpefp! Ha Bxoge B MK npy ero oTkpbITUM — 0AHOa3HbIN
nnn aByxdasHblii cocTas;

- MecTa ¥ NpnYnHbl 06pasoBaHnsa AByXda3HoN cMmecu

PacueT cleHapusi aBapuiiHoOii cuTyauuu, onpegeneHne MUHUManbHO Heo6-
XOAMMOro pacxofa copacbiBaemMoro npoaykra v ero napameTpoB (COCTaBa,
[aBfieHus, TemMmnepaTypbl)

Onpepenexuve Tunopasmepa lMK:

- BbIOOp mMeTofa pacyeTa;

- onpejesieHne pexuma TeveHus;

- pacyeT NpONycKHOW CnocoBHOCTY;

- pacyeT Tpebyemoli nnowaam ceana

Pacuer:
-INHNIA aBapuitHoro cbpoca (NOABOASALLENO 1 OTBOASILLETO TPYOONPOBOAOB);
- AMHAaMNYECKOro NpoTuBoLaB/eHNs
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Ta6nuua 3— MpuMep COOTHOLIEHUS AABMIEHWIi B 3alMuLaemMom o6opyaosaHum u MK

YcnosHoe o603Have-
[aBsneHue B 3awwaeMom o60pygoBaHm Aasnexne B MK
HVe aasneHus

MakcumansHoe
LaBneHne aBapuitHoro cbpoca Pag max
Ro- [JaBrieHne nosiHoro oTKpbITUA
PacueTHoe gaBneHue -p PHO- [aBneHne Hayana oTkpbITUA
PH- [aBneHne HacTpoiiku
pa- JaBneHune 3akpblTus
Pabouee gaBnexHve -Pp

MpumevyaHunsa

1 PacueTHOe gaBrieHue, Kak npaBuio, NpUHUMAlOT paBHbIM paboyemMy AaBneHuio wav Bbiwe P > Pp. Ana cuctem,
HaxogsAwmxcs B akcnnyaTaumm P > Ppas.

2 CooTHOLeHne MexAay AaBneHnsaMmn Pas Tax n P, xapaktepusylolwee 4ONYCTUMOE KpaTKOBPEMEHHOE NpeBbIlLeHne
pacyeTHOro AaBneHus BO BPEMS aBapuinHOro cbpoca, pernaMmeHTMpyeTcs ctaHgapTaMmu u B 3apybexHoli npaktuke 060-
3Ha4alT TEPMUHOM «akKymynupoBaHue (accumulation)» (onpeaeneHvie TepMuHa B NpuaoXeHun A). B cooTBeTCTBUM C
6-2 [6]PaBTax*1,1-P.

3 COOTHOWEHNEe MexAay MOMHbIM AaB/ieHWeM W [AaBfeHNeM HacTpoiku WA [aBfieHUEM MOSHOrO OTKPbITUA
(overpressure) — BblpaxatoT B eAnHULAX M3MepeHusi gasneHns (Pn0- PH) UM B MPOLEHTaX OT AaBMEHNUS HACTPOWKM
WU faBneHnst NOIHOro OTKPbITUA (Pro/PH).

4 TpeboBaHWA K OCHOBHbIM XapakTepucTvkam B paboyunx yC/noBuUAX:

- PH> Pp— ycnoBue obsizaTenbHoe 1 obecneynBaeT npoTekaHne npouecca 6e3 yteukn vepes MK, npesbiwatowei
4onyCcTUMYyIo;

- Pp (nm Ppas) < PHO < P — ycnoBue obs3atefnisHoe u obecrneynBaeT cpabaTtbiBaHWe CMCTEMbI aBapuinHOro copoca
npy NPeBbILLEHNN AABIEHUS Haf pacyeTHbIM AasneHvem. B cnyyae ecnm pacueTHoe faBneHue npesbilaeT pabouee (pas-
pelleHHoe) aaBnieHne MeHee, yem Ha 10 %, faBneHve Havana OTKPbITUS LO/HKHO OTBevaTb ycnosuto: Pp < PHO< 1,TPp
(npn ycnosuwn, uto PH < 1,03 P). MNpn ycTaHOBKe Heckosnbkux MK goctatouyHo ob6ecneunTb BbINO/HEHME TpeboBaHMsA XOTS
6bl AN 0fHOro M3 HUX, Apyrve MK MoryT 6biTb HACTPOeHbl Ha 6osbluve 3HavyeHus PHO 1 knanaHbl 6yayT cpabaTbiBatb Mo
Mepe pasBUTUS aBapuinHON cuTyauuu;

- Pno < PaB Tax — ycnosue o6s3aTesibHoe 1 ob6ecneynBaeT nosiHoe oTkpbiThe MK A0 AOCTMXKEHNSA MaKCUMasibHO 4,0-
nycTUMOro Aas/fieHNsa aBapuiiHoro cépoca,;

- P3> Pp— ycnoBue He obsa3artenbHoe. Npu BbinosHeHUn ycnosusa MK 3akpoeTca cam, kak TONbKO aBapuiiHas CUTY-
auma byaet ycTpaHeHa, KOHTPO/ib U BMeLlaTe/ibCTBO oneparopa He notpebyetcs.

5 MprBefeHHbIA NpumMep ABASETCHA YacTHbIM ClydaeM, He yUYUTbIBAKLWMM BO3MOXHbIE APYrMe COOTHOLLEHUS Mexay
paenexusimn Pp (Ppas), PH, PHo>P, Pro, PaB Tax-

5 O6uwwme TpeboBaHUs K Bbloopy MK 1 pacyeTy nponyckHOn CNOoCOOHOCTH

5.1 Ana 3awnTbl 060pyA0BaHUA MPUMEHSAIOT KanaHbl M UX BCMOMOraTesibHble YCTPOMCTBa, COOTBET-
cTBywoumne Tpeb6oBaHuam NOCT 12.2.063. 3awunte MK nognexut obopyaoBaHne, B KOTOPOM BO3MOXHO npe-
BblleHne paboyero AaB/ieHUA Haf pacyeTHbIM: OT MUTAKLLEro MCTOYHWKA, XMMUYECKO peakuumn, Harpesa
nogorpesarteniiMu, CO/IHEYHOW pajuauuun, B caiydae BO3HMKHOBEHUA noxapa psgom ¢ o6opynoBaHWeEM u T. 4.

10
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KonnyecTBo knanaHoB, UX pasMepbl W MPOMNYCKHYK CNOCO6HOCTb BbiGMpaloT Tak, 4To6bl B 06opyAoBa-
HUM He MOI/1I0 co3jaBaTbCA AaB/ieHne, NpesBblllaKlee pacyeTHoe (paspelweHHoe) fasneHne obopyposaHus
605€e 4em Ha Be/INYMHY, NpeaycMoTpeHHyto HA.

5.2 laBneHne HacCTpPOIKN, Kak NpaBuI0, NPUHUMAIOT HE MeHee:

- paboyero gasneHus;

- paboyero gaBsneHuna npu cépoce B atTMmocdepy He TOKCUMUYHBLIX U HE B3PbIBOMNOXapoonacHbIX BeLwecTs,
Hanpumep, BOAAHOroO napa;

-faB/eHNsA, YBE/IMYEHHOr0 MO CpaBHEHWI0O € pabouynm faBfeHMeM U3 3KOOTMYecknx coobpaxeHui
nivnn coobpaxeHunii 6esonacHocTU, Npn cbpoce B aTMOCdeEPY TOKCUUYHbIX /MK B3PbIBONOXAapoOonacHbIX Be-
wecTs. B aToMm cnyyae Be/NMUYMHY AaBNeHUSA HACTPOMKU ONpeaensanT B COOTBETCTBUM C A€NCTBYOWMUMUN HOP-
MaTUBHbIMMN NpaBOBbIMU aKTaMWu, pekoMeHgauunamun, UIN pacyetTamu, 6a3l/lpyPOLLI,I/IMVICFI Ha Teopun OUEeHKU
PUCKOB.

B cnyyae 3apaHee 3aaHHOW BENWYUHbI PACYETHOrO WA paspelleHHOoro AaB/eHus, AaB/ieHne HacTpon-
Kn BblOMpalT Tak, 4ToObl BbINOMHANUCE TpeboBaHua 5.1 HacToswero ctaHgapTa.

JonyckaeTca no Tpe6oBaHNAM AEeCTBYIOLWUX HOPMATUBHbIX NPaBOBbIX akTOB, TPe6OBaHMI0 3aKa3uunka,
WUAN UHBIM COOBpaxeHusam NpuHMMaTb 60/ee BbICOKME 3HAYEHUA AaB/IEHUS HACTPOUKU, NPW YCNOBUW BbINOJ-
HeHua Tpeb6oBaHMn 5.1 HacTosAwero craHgapra.

5.3 [laBneHue HACTPOWKM NPUHUMAIT TakuM, 4ToGbl AaBreHue Havana oTkpbiTus PHO He npeBbiwano
pacueTHoe P (unu paspeweHHoe Ppas) gaBneHue o6opyposaHus — PHO< P (unn PHo < Ppas).

JonyckaeTca yBenuuyeHue faBfieHUs Havana oTkpbiTa PHO go 1,1 P (uam 1,1 Ppas), ecnu pacuyeTHoe
P (wnn paspeweHHoe Ppas) naBneHve o6opyfoBaHus paBHO pabouemy gasnexHuio Pp.

5.4 laBneHne NOSIHOTO OTKPbITUA KAanaHoB He AO0J/IXXHO MpeBblWaTbh 3HAYeHWe, paccYnTaHHoOe No O4HOM
13 popmyn:

-ans PHwmeHee 0,3 MMa (3 6ap)

Pno = PH+ 0,05 MMNa (0,5 6ap); (1)
ans PHot 0,3 go 6,0 MMa (oT 3 go 60 6ap)
AQ = 1.15%; )
ans PHcebliwe 6,0 MMa (60 6ap)
=11, P ©)

r no 1"1r H-

JonyckaeTcss NPUMEHATb KanaHbl C APYTMMUW COOTHOLWEHUAMMW MeXAy AaB/ieHueM HacTpoliku (aasne-
HMEeM Hayana OTKPbITUA) U AaBNEeHWeM MOJIHOTO OTKPbITUA nNpu cobnwogeHnn Tpeb6osaHuii no 5.1.

5.5 MeToaukn pacyeTta nNponyckHol cnocobHocTu MK npuBedeHbl B npunoxeHunsax 4 un E.

Mnowapab ceana MK, BbiI6paHHOro M3 KaTtanora, 4o/XHa 6bITb paBHOW MAn 6aunxaliwen 6onbwen kK pac-
4YeTHOM MWHMMaNbHOW Naowaan cegna.

5.6 KOHCTpYKUMS KnanaHoOB WM BCMNOMOraTesibHbiX YyCTPOWCTB AOSIXHA:

- o6ecneymBaTtb cBO6OAHOE MepeMeLLeHNe NMOABMKHbBIX 3/1EMEHTOB K/lanaHa W UCKAYaTb BO3MOXHOCTb
nx Bblbpoca;

- UCKOYaTb BO3MOXHOCTb NPOU3BO/IbHOTO U3MEHEHUSA PerynnpoBoK.

5.7 MK pasmewarwT B MecTax, 4OCTYMHbIX A1 YAO6GHOro M 6e30macHOro o6CAyXMBaAHUA W pPEMOHTA.
Mpun pacnonoxeHun knanaHa, Tpebylowero cuctemMaTMyeckoro o6cnyxumBaHnua Ha Bbicote 6onee 1,8 m, npe-
gycMmaTpuBaloT ycTpolicTBa Ana yao6cTea o06CnyxnBaHus.

5.8 KnanaHbl cnefyet yctaHaB/inMBaTh:

- B COOTBETCTBUMN C TpPeOGOBAHUAMUN TEXHUYECKUX pEraMeHTOB;

- B 30He rasoBoii (napoBoii) dasbl;

- B MecTax, Ucknwvawlmnx obpaszoBaHme 3acToliHbIX 30H paboyein cpeabl.

5.9 [lna noxapo- 1 B3pbIBOONACHbLIX BELWECTB N BewecTs 1-ro n 2-ro knaccos onacHoctn no NOCT 12.1.007,
a Takxe gna obopyposaHusa, paboTalolWero npu KPUOreHHbIX TeMnepaTtypax, npegycMmaTtpuBalT CUCTEMY Kna-
naHoB, COCTOALW Y M3 paboyero n pe3epBHOroO KnanaHoB, a Takxe nepeknkwyarlwero yctpoincresa. Padbounin un
pe3epBHbI knanaHbl AOMXHbI MMETb PaBHYK MPOMYCKHYK CNOCOBHOCTb, o6ecneynmBaloWyo NOMHYI 3alNTy
o6opyfoBaHNA OT NPeBbIWEHNA AAaBNE€HWUSA CBblle AONYCTUMOro. AN peBn3Mnm M peMoHTa A0 knanaHoB (npu
Heob6X04MMOCTU U NOC/ie HWUX) YyCTaHaB/MBAKT TPEXXOLOBY apmaTtypy (nepekntwuvaru,ee ycTpohncTso), uc-
K/oYal Ly BO3MOXHOCTbL O4HOBPEMEHHOIO 3aKpblTUA 060uX KnanaHoB. MMpoxofHOe cevyeHWe B y3fe nepe-
KnYeHnsa B Nobol cuTyauum A0MXHO 6blTb HE MeHee NPOXOAHOro CevYeHUs ycTaHaB/IMBAEMOro knanaHa.

n
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5.10 Mpwn akcnnyatauum MK He gonyckaeTcs:

-yCTaHOBKa 3anopHON apMmaTypbl Mexay 060pyAaoBaHVEM U knanaHoM, a Takxke 3a KnanaHowm;

- M1CN0Mb30BaTb KnanaHbl AN PerynnpoBaHWs AaBneHns B 060pyAoBaHum.

5.11 B 3 (NC n P3) knanaHoB A0J/DKHbI OblTb YKa3aHbl OCHOBHble TEXHUYECKME XapaKTepucTukn n na-
pameTpbl:

- HOMUHanbHbI gnameTp Bxoga DN1un Beixoga ON/2;

- HOMUHanbHoe gasneHune Bxoga PJ//1wn Bbixoga PN/2;

- KoahpuumMeHTbl pacxofa A5 ra3oB (MPM KPUTMYECKOM McTevyeHun) alwu xuakocTei a2;

- nnouwagb ceyeHnsa F, K KOTOPOIi OTHeCeHbl KoaduLMeHTbl pacxoaa;

-Aviana3oH AaB/EHUI HACTPOWKMK;

-faBneHne HacTpoiikn PHwu/unn paBneHue Havyana oTKpbITUS PHO;

-flaB/ieHne MOJIHOro OTKPbITMA Pno;

-gaBneHue 3akpbitua P3;

- npoTuBogasneHne Pn(ykasbiBalT AN HepasrpyXeHHbIX KnanaHoB B c/yvyae, ecnu B KayecTBe gaBre-
HUA HacTpolikn PH (PHO) yka3aHO gaBfieHue B 3alijuu,aemMoli cucteMme, a He Ha CTeHAe M3roTOBUTENS);

- MONpPaBOYHbIA KO3 ULMEHT OT TemnepaTtypbl Kt;

-TemnepaTypa pacyetHas t, °C;

- pabouas cpepa.

Ona obecneuveHnsa 6e3onacHolt akcnayataumn B TY u 9, no Tpeb6oBaHMI0 3aKka3ymKka ykasbiBalT BeAnM4U-
HY peaKkTUBHOW CW/bl NPpW MaKCMManbHOM pacxofe yepes knanaH, NOATBEPXKAEHHYI pacyeToM.

5.12 B 3[, Ha knanaH, npefHas3HayeHHbIN AN 3Kcnayatauum npu TemnepaTtypax cpej 3HauyuTeNbHO
Bbile (HMUXe) TemnepaTypbl OKpyXalLlen cpeabl, U3rOTOBUTENb AO/HKEH NPUBOAUTL B TabnMYHOW mnun rpadu-
yeckoii hopMe 3HaYeHWs MONPaBOYHOrO KoapuumeHta otT Temnepatypsl K{, a Takkxe 3HaueHue MUHUMASb-
HO TemnepaTypbl, MPY KOTOPON OH MOXET ObiTb MpUMeHeH. MMonpaBoyHbIi KO3t dunyneHT Kt npeacrasnsaeT
Co6GOi MHOXWTENb K AaBNeHuto HacTpoiiku PH

[JonyckaeTcsa NpUMEHATbL criefylouime 3HayeHus koadpduuneHta Kt, ecnn M3rotoButeslb He NPUBOAUT
ux B K4 (34):

- K{=1,000 — npu Temnepatype paboueii cpeabl go 100 °C;

- K{= 1,020 — npu Temnepatype paboueii cpeabl ot 100 °C go 250 °C;

- K{= 1,025 — npu Temnepatype paboueii cpeabl oT 250 °C go 300 °C.

TemnepaTypa CTEHOK Kopryca knanaHa MoXeT 6blTb He paBHa paboueli TemnepaType npouecca Bcneg-
CTBME (PM3MYECKOro pacnosioXeHuUsa KnanaHa, CKOMMEeHNA HEKOHAEHCUPYIOLWMNXCA NapoB HWXe BNycka knana-
Ha, YCTaHOBKW pa3pbiBHON MeMb6paHbl nepepj knanaHom unu ob6orpesa knanaHa. KoadguuneHt Kt nossonser
KOMNeHcupoBaTb KonebaHWs Harpys3ku MpPYXWHbl, Bbl3BaHHble TeMnepaTypHbiMW AedopMmaunsamun getanei
KnanaHa, a Takke M3MeHeHUAMU (PU3NYEeCKUX CBOWCTB MaTepuana NpyXuHbl, Kak Npu BbICOKUX, Tak MU npu
HU3KUX TemnepaTypax.

5.13 HacTtpoika MK Ha ucnbiTaTeNbHOM CTeHAe

5.13.1 Mpu HacTpoike MK Ha ncnbiTaTeNibHOM CTeHAe crefyeT yuuTbiBaTb AeliCTBUTENbHble paboune
ycnosusa (Harpysku) npu akcnayatauum knanaHa: BANAHWE NPOTUBOAAB/EHNA W/MNKN TemnepaTypbl.

5.13.2 ina MK, pa6oTakwunx 6e3 npoTuBoaaBaeHns, Npn CTEHL0BbIX UCNbITAHUAX AaBeHNe HacTPOKu
paccuuTbiBalOT no popmyne

PHucn =P H T - 4)

5.13.3 KOHKpeTHbIli anropuTMm yyeTa NpOTUBOAAB/EHUA W TeMNepaTypbl NpuM UCNbITaHUAX onpepenser
M3roTOBUTENb B 3aBUCMMOCTM OT KOHCTPYKLUM knanaHa. TUNoBoi anroputm npuBegeH B 5.13.4.

5.13.4 Ana MK, paboTawwmnx npm NOCTOAHHOM CTaTUY4eCKOM NPOTMBOAABNEHUN:

-4Ns HepasrpyxeHHblix MK gaBneHne ucnbiTaHuii PHucn npy cTeHA0BbLIX UCNbITAHUSAX PABHO PasHOCTM
Mexay faBneHneM HacTpoiikm PHu ctaTuyeckum npoTtuBopaBneHuem PhcT;

-4na pasrpyxeHHbix MK He TpebyeTcsa yunTbiBaTb CTaTUYeckoe NpoTUBOLABEHUE BCNeLCTBME He3Ha-
YNTENBHOCTU U3MEHEHUS CUMbl 3aKPbITUA, BbI3BAHHOIO CTaTU4YeCKUM NPOTUBOAAB/IEHUEM;

MpumedyaHune — lMNonpaBoyHbIA KOIPPULMEHT Kw, yunTbiBaOLWMNA 3(p(EKT HENOMHOTO OTKPLITUSI Pa3rpyXeH-
HbIX MK 13-3a NpoTMBOAABNEHWS, BBOAAT MpW pacyeTe peasbHOW NPOMNYCKHON CMOCO6HOCTM B cooTBETCTBMU C B.3.5;

-ANs onpeAeneHns BeNUUYMHbLI faBNeHua ucneliTaHuii PHucn Ha ucnbiTaTtenbHOM cTeHae, Npu Heo6xoAam-
MOCTM, C/lefyeT yuuTbiBaTb nonpaBky Ha Temnepatypy K{. 3a Temnepatypy, ucnonb3yemytw 4ns onpenenieHus
Kv cnepyeT npuHumaTtb TemnepaTtypy Ha BXOAe B kflanaH BO Bpems paGoTbl Ha CTeHAe u3roToButens (npu
HOPMasbHbIX YCNOBUSX);
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- anropuTm:

a) no 3/[ knanaHa onpeAenuTb NONpaBKy Ha BAnsaHue Temnepatypbl Kt;

6) paccuuTaTb AaBfieHWe HAcCTPOWKkM (AaBfeHWe MOJIHOTO OTKPbITUS) KnanaHa npu ucnbiTaHusx PHuwucn
(PHO vcn) no ogHoW n3 opmMyn

-0NA HepasrpyxeHHbix MK

P,ucn = PH -PncTt>1. (5)
Pvowvcn ~ ~Ho “ Pnect) ' Mt’ (®)
-ona pasrpyxeHHbix MK
= PH-Kv )
Puowncn PHO' (®)

5.14 BnusHue npoTtuBogaBneHna Ha PyHKLMoHMpoBaHue MK 1 ero nponyckHyt Cnoco6HOCTb paccmo-
TpeHo B npunoxeHuun b.

5.15 lMNpu BO3HUKHOBEHWM BO BpeMs 3Kcnjayatauum 3awmuiaemMoili CUCTeMbl U3MEHSAIOLWUXCA NPOTUBO-
JaBneHnin, cnepgyeT NPUMEHATb TOMTbKO pas3rpyXeHHble kianaHbl. B HeKoTOpbIX cnyyasax gonyckaeTcsa npume-
HATb NpegoxpaHuTenbHble MembpaHbl, ycTaHaBnneaemble nocne MK npn KOHTpoOsie n NoAfep)XKe AaB/eHUA B
npocTpaHcTee mMexay MK n mem6paHHOi

5.16 Mpu NpoeKTMpoBaHUW, N3FOTOBMIEHUM, UCMbITAHUN W 3KCNAyaTauum Heobxoammo cobnwpatb Tpe-
6oBaHuna [1] n TOCT 12.2.063.

6 OCOBGEHHOCTU NMPOEKTUPOBaHMA 1 NpUMeHeHna MK npsaMoro gemncTeums

6.1 PblyaXKHO-Tpy30Bble KnanaHbl AOMNycKaeTcs ycTaHaB/IMBaTb TOJ/IbKO Ha CTauMoHapHOM 060pyA0BaHum.

6.2 Maccy rpysa n ANuHy pblyara pbl4aXHO-rpy30BOro knanaHa cnegyeT BblbupaTtb Tak, 4To6bl rpy3 Ha-
X04WUNCA Ha KOHUe pblyara. Macca rpysa goshkHa 6biTb He 6onee 60 kr u ykasaHa (Bbl6uTa uauM otnuTa) Ha
nosepxHocTtn rpysa. OTHOWEHNE Nfey pbiyara He JOJ/KHO npeBbiwarts, 10:1.

Mpu NnpuMeHeHUn rpysa c NOABECKONM ero coegMHeHne A0KHO ObiTb HEPa3beMHbIM.

6.3 B KOHCTPYKLMUAX PblYaXHO-TPY30BOr0 UM NPYXWHHOTO KnanaHoB npegycMatpuBalT YCTPOWCTBO ANA
NPOBepKN UCNpPaBHOCTM AeNcTBMA knanaHa B paboyeM COCTOSAHWUWU NyTeM MPUHYAMTENbHOTO OTKPbITUA €ro BO
Bpems paboTbl 060pyfoBaHnA. BO3MOXHOCTb MPUHYAWUTENBHOTO OTKPbLITUA AOJ/DKHA ObiTb ob6ecnedyeHa npwu
AasneHun, paBHom un 6onee 80 % pgaBneHMsA HaCTPOWNKW.

JonyckaeTca ycTaHaBnuBaTb knanaHbl 6€3 Npucnoco6neHnii ANS NPUHYAUTENbHOTO OTKPbITUSA, €eCnu
OHO HefonycTUMO No cBolcTBam pabouyei cpefbl (TOKCMYHAA, B3pbliBOONacHas W T. 4.) WK N0 YCNOBUAM MpoO-
BefeHna pabouyero npouecca. B aTom cnyyae npoBepKy knanaHoOB MPOBOAAT NepuoAMYECKM B CPOKM, ycTa-
HOBJ/IEHHbIE TEXHO/NIOTUYECKNUM pernamMmeHToOM, HO He pexe OAHOro pasa B 6 MeC Npu YCNOBUW WUCKNOYEHUSA
BO3MOXHOCTU NpuUMep3aHunsa, npukunaHusa, nonmmepmnsaunm nnm 3abmBaHus knanaHa paboueint cpefoi.

6.4 MpyXWHbl KNanaHoB 3alWuMwalT OT HEAONYCTUMOrO Harpesa (OXN1aXAEeHUA) U HeENOCPeACTBEHHOIO
BOo3felicTBus pabouyeli cpefbl, eCIM OHA OKa3blBaeT NOCTOSAHHOE BO3felCTBME Ha MaTepuan NpyxuHbl. Ona
3TOro nepepj knanaHom MOTyT 6biTb YCTAHOB/IEHbl MeMOpaHHO-NpeAOoXpaHnTenbHble yCcTpolicTBa.

6.5 B kopnyce knanaHa v B oTBOAAWNX Tpyb6onposogax crnefyeT npegycMoTpeTb BO3MOXHOCTb yaarne-
HUA KOHAeHcaTa M3 MeCT ero CKOMeHus.

6.6 B pasrpyXeHHbIX OT NpOoTUBOAABMEHNA KnanaHax apdekTuBHas naowanb ysna (getanu) pasrpysku
[O/MKHA 6bITb Takol, YTO6bl NMpW pocTe NMPOTMBOAAB/EHWUS HE YMEeHblIaNoCb yCUIMe Ha repmMeTusauunio 3a-
TBopa [K.

6.7 Tpe6oBaHUA K ABYXNO3ULUOHHBIM KnanaHam

6.7.1 B KOHCTPYKUMW KNanaHOB MOXeT ObiTb NpegycMOTpeH cneunanbHblii NAOMOUPYEMbIE MeXaHWU3Mm
(ycTpoicTBO) N5 BO3MOXHOCTWU HACTPOWMKM (OrpaHUyYeHns) BbICOTbI MOAbEMA 30/10THMKA, C LEeNbl orpaHuye-
HUA pacxofa cpepnbl, copacbiBaemoil yepes3 knanaH. HeobXxoAMMOCTb HaNMuMa MexaHuM3Ma yKasbiBalT npwu
3akase. Ecnun pacueTHas nponyckHasa cnocob6HocTb MK 6e3 ycTpoiicTBa npeBbillaeT 3ajaHHblii aBapuliHblii
pacxop 6onee yem Ha 10 %, pekoMeHAyeTCA U3MEHUTb BbIMYCKHYO (COpOCHYI) cuctemy 3a MK.

6.7.2 BTY (3/[) knanaHoB C OrpaHUYNTENSAMMN BbICOTbl NOAbeMa 30/I0THUKA NPUBOAAT 3aBUCUMOCTb KO-
auumeHTa pacxoga oT BbicOTbl nogbema 3onoTHuka a = f(h), nossonsiowyo npaBuNbHO HACTPOUTL KnanaH
Ha BeNNYMHYy cbpacbiBaemMoro pacxoga.
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Mpy nocTaBKe KNnanaHOB B KOHKPETHYI TEXHONOTMYECKY0 CUCTEMY, AN KOTOpOW mM3BecTHa cHpackiBae-
mMas pabouas cpepa, B 9[l pekomeHayeTCcs NpMBOAUTbL MPOMYCKHYK XapakKTepucTuky (3aBUCUMMOCTb pacxoja
cpeabl OT BbicOTbl nogbema 3on0THuka G = f(h)), nosBonsatowyo NpaBUIBHO HACTPOUTL KAanaH Ha BEeUUYNHY
cbpacbiBaeMoOro pacxoga B cfiyyae M3MeHeHUs aBapuiiHOro pacxofja cMcTeMbl, Hanpumep, NpuM nepexoje co-
Cy[l0B Ha paspelleHHOe JaBfeHune.

6.7.3 Onsa npaBunbHOro Boibopa knanaHoB, paboTalWmMX B TEXHONOTUYECKUX CUCTEMAX C MEPEMEHHbIM
npoTtusogaBneHuem, B TY (3[) cnefyet npuBoAUTbL 3aBUCUMOCTb KO3dppuLumeHTa pacxoga oT NnpoTuBofaBe-
HUS — xapaktepucTuky a = f(Pn).

6.8 TpeboBaHMA K NPONOpLMOHANbHLIM KnanaHam

KOHCTpYyKUMK knanaHoB, 0oco6eHHO paboTawLWwmnx Ha XUAKAX cpeaax, 4O/MKHbl 06n1afaaTh BbICOKON cTene-
HblO YYBCTBUTE/ILHOCTU K UBMEHEHMWIO faB/eHNsA B npouecce copoca paboyein cpeabl BO ndbexaHme 60blWINX
Koneb6aHuii ero 3HauyeHuli, NPUBOAALLUX K:

- HectabunbHon paboTe knanaHa;

- NOBPEXAEHU KnanaHa;

- paspyleHunio 3awniaeMoii cucTeMbl BCAeACTBUE TMAPABANYECKUX YAAPOB.

7 OCOBEHHOCTN NPOEKTUPOBaHUA U NpUMeHeHuss UMy

7.1 KOHCTpPyKUMA KNnanaHoB AOJIXHA yAO0BNeTBOPATbL TpeboBaHuam 6.3, 6.5—6.8.

7.2 B KOHCTpyKuun UMY cnepyeT npeAycMOTPETb BO3MOXHOCTb yNpaB/ieHUA UM BPYYHYH WUNU AUCTaH-
LMOHHO.

7.3 KnanaHbl ABYXMNO3ULMOHHOIO AeicTBMSA (C 60NbLION CKOPOCTbO cpabaTbiBaHWA) U MPONOPLUOHANBHO-
ro AelicTBUA LO/KXHbI yNnpaBnaAaTbca cooTBeTcTBYOWMMUN UMK (4BYXNO3ULUOHHBIMU UKW MPOMNOPLUOHANbHBIMK).

7.4 KoHcTpykuyna UMK gomxHa obecneynBaTb ero 3akpbiTue npu gaBfieHun He mMeHee 95 % paBneHus
HaCTPOKM NpU ero ucnoliTaHuu B coctase UMY.

7.5 KnanaHbl, NpuBOAUMbIE B fleiCTBME C NOMOLbIO 3/1IEKTPOIHEPTUN, JO/MKHbI ObiTb CHAOXEeHbl ABYMS
He3aBUCUMbIMUW APYr OT Apyra UCTOYHUKAMMW MUTaHWA. B anekTpuyeckmx cxemax, rge OTK/NOUYEHUE IHeprun
Bbl3blBaeT MMNY/NbC, OTKPbIBAOLWMNI KnanaH, AonyckaeTcs OAUH UCTOYHUK NUTaAHUSA.

Ona obecneyeHnna 6e30NacHOCTU CUCTEM, B KOTOPbIX UMEETCA BEPOSATHOCTb OTK/OUYEHUA 3/1EKTPOIHEP-
MM AN BCEX WUCTOYHWMKOB 3N1EKTPONUTAHUA, [O/MKEH 6biTb NPefyCMOTPEH KnanaH ynpaB/ieHuWA C anbTepHa-
TUBHbIM WUCTOYHUKOM NUTAHUA.

7.6 BHYTpeHHWn AnamMeTp UMNY/AbCHbIX NHUIA (MOABOAAWMX U OTBOAALWMX) paACCUYMTLIBAOT C YYETOM
LONYCTUMOTO 3aKa3yMkom BpeMeHMn cpabaTbiBaHWSA rNaBHOrO KnanaHa.

MMNynbCHbIE AMHUN U INHUWN YNpaBneHWs A0/KHbl o6ecneynBaTb HafeXHblA 0TBOA KOHAeHcaTa. YcTa-
HaBNMBaTb 3aMOpPHYI apMaTypy Ha 3TuX NUHMAX 3anpewaeTca. JonyckaeTcsa ycTaHaBnuBaTb nepeknalya-
lowee ycTponcTtso, ecnm npu N060M MOMOXEHUM 3TOr0 YyCTpPOMCTBa MMNY/NbCHAsA NMHUA 6yaeT ocTaBaTbCs
OTKPbITOA.

7.7 Paboyas cpefa, npuMmeHsaemas ANS ynpaB/ieHUsA knanaHamu, He OJXKHa nogBepratbcs 3amepsa-
HUIO, KOKCOBAHWIO 1M NONMMepuU3annmn, a Takke He AO/DKHA U OKa3biBaTb KOPPO3MOHHOE BO3AeCTBME HA MaTe-
pvuan getanei knanaHa.

7.8 KnanaH cHabxaloT He MeHee YeM ABYMS He3aBUCUMO AeliCTBYHWLUMU LeNAMN ynpaBaeHns, npuyem
npu oTKkase OA4HONM M3 Uenein ynpaBneHUs gpyras Lenb fo/HKHa obecneymBaTb HagexHyw paboTy knanaHa.

8 Tpe6oBaHNs K NOABOASALLMM U OTBOASALMM TPYy6GONpoBoOAaM

8.1 O6wmne TpeboBaHnA

8.1.1 KnanaHbl ycTaHaBnuBawT Ha naTtpybkax unu Tpyb6onpoBofax, HemocpeACcTBEHHO MpPUCOeAUHEH-
HbIX K 3aliuLiaemMomMy o60pyAo0BaHuUIo.

8.1.2 MNpun ycTaHOBKe Ha 0AHOM naTpybke (TpybonpoBoje) HECKO/IbKUX KnanaHoB naowafb nonepeyHo-
ro ceyeHunsa natpybka (Tpybonposopa) Ao/mKHa 6biTb He MmeHee 1,25 cymmMapHOW naowagn BXOAHbIX naTpy6-
KOB KnanaHoB, yCTaHOBJ/IEHHbIX Ha HEM.

Mpu onpefeneHnn ceyeHns NpuUcoefuUHUTENbHbIX TPy6ONpoBOAOB ANNHOW 60n1ee 1000 MM Heob6Xxo4UMO
Takke yynTbiBaTb UX COMPOTUBAEHME.

8.1.3 lna noaBoAsALWEro U oTBOASALWEro TPy60NpoBOAOB AO/KHbI OblTh:

- obecneyeHa KoMneHcauna TemMnepatypHbIX YAJIMHEHWI;
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- npegycMoTpeHa 3aliuMta oT 3amMep3aHus pabouei cpefbl;

- NpegycMOTpPeHbl Mepbl MO UCKIYEHNIO Pe3KUX M3MEHEHUl TemnepaTypbl CTEHOK (TensoBbIX y4apoB)
npu cpabaTbiBaHUM KnanaHa;

- BbIMOJ/IHEHbI pacyeTbl kKpenexa Kopnyca kianaHa v Tpy6onpoBOAOB C yY4eTOM CTaTUYECKUX HArpy3ok u
AVHAMUYECKUX YCUNNIA, BO3HMKAOWMUX Npu cpabaTbiBaHUU knanaHa.

8.1.4 He ponyckaeTca npoBoguTb oT60p pabouein cpegbl M3 naTtpybka knanaHa, a Takke Ha ydacTkax
npucoegnHNUTENbHbLIX TPY6ONPOBOAOB OT 060pyAO0BaHMA A0 KnanaHa.

8.2 Tpeb6oBaHuna kK Tpybonposogam

8.2.1 TpeboBaHua Kk nogsogswmm TpybonpoBogam:

-Tpy6onpoBoAbl BbIMOJIHAT C YKIOHOM MO BCEN A/IMHE B CTOPOHY cocyga (o6opyaoBaHus);

- BHYTPEHHNI gnameTp W ANWHY TpybonpoBoga paccyuTbiBalT, MCXOA4A M3 Hambosnblield NMPOMNyCKHOM
cnocobHocTun MK;

- BHYTPEHHNN guameTp TpybonpoBoda AOMXEH 6biTb HE MeHee Haumbonbllero BHYTpeHHero gvameTpa
BXxoAHoro natpybka MK;

-Npun pacxope cpefbl, COOTBETCTBYIOLWEM MaKCUManbHON MNponyckHol crnoco6HocTn MK, noTtepu pas-
nenns APBX B Tpybonposoje OT 3awunw,aemoro o6opygosaHua o MK He fo/kHbl npeBbiwatb 3 % oT gasne-
HuA HacTpoikm (0,03PH). B cnyyae ecnn notepu gasneHnsa APBx B nogBogsuieM Tpy6onpoBoae npeBbiwakwT
0,03 PHcnepyetT npoBecTn NPOBEPKY AMHAMWYECKOW ycTonumBocTu paboTbl MK B cucteme — 3KCNEpPUMEH-
TanbHO MM6GO C MOMOLLbI0O METOLOB MHXEHEPHOro aHannsa, a Takke yuntoeiBaTb APBX Npu pacyeTe NPOnNycKHO
cnoco6bHocTun MK.

8.2.2 TpeboBaHusa kK oTtBogAwmMm Tpybonposogam:

- BHYTPEHHNN gunameTp TpybonpoBoga AOXEH 6biTb HE MeHee Haubonblero BHYTPeHHero gvameTpa
BbIXOAHOro natpyb6ka knanaHa. MNpu cbpoce cpefbl Yyepe3 Heckosbko MK niaowafb MONepeyHoro ceyvyeHus
cbpocHoro Tpy6onpoBoja AO/IXHA OblTb HE MeHee CyMMapHON naow,agn BbIXOAHbIX NaTpybKOB KnanaHoB;

- BHYTPEHHWU gnameTp v ANNHY TpybonpoBoga paccumTbiBalOT Tak, YToObl Mpu pacxoge cpefbl, COOT-
BETCTBYKLLEM MaKCUMasibHON NponyckHoi cnocobHocTy MK, npoTuBogaBneHne B BbIXoAHOM naTpybke MK He
npesblWano gonycTMMOro NpoTuBOAaBNeHUsA, yka3zaHHoro B P3;

- yyeT BAMAHMA NPOTMBOAABMAEHNA NPU NPOEKTUpOBaHUM TpybonpoBoga M pacyeTe NPONYCKHOM cnocob-
HocTn MK — B COOTBETCTBUKU C npunoxeHvem b un [.9.

8.3 JnHammnyeckoe npoTuBofaBneHne

8.3.1 BennunHy guHamMmumnyeckoro npoTMBOAAaB/IEHUA ONPeaenaT AN BCEX CUCTEM, HE3ABUCUMO OT KOH-
urypauum BblNyCcKHOro Tpybonposoga — co c6pocomM HanpsMyl B atmocdepy, 1M60 ANUHHbIE pa3rpy3ou-
Hble TPy60oNpoBOAbI.

8.3.2 BenuunHa npoTuBOofaB/AEeHNS B BbIXOAHOM natpy6ke MK mocne ero oTKPbITUA SABAAETCS CYMMOW
cTaTuyeckoro Pncr n guHamuuyeckoro PnayH npoTtuBogaBneHuii. MNpu c6poce cpefbl cTatmyeckoe NpoTUBO-
faBnieHne Pncr MmoxeT 6biTb MEPEMEHHbLIM BC/I€ACTBME U3MEHSAHWNXCA YC/IOBUIA B CUCTEME pPa3rpysku.

8.3.3 B 3aka3Hoi cneyndukaynm MK npoeKTMPOBLLUK CUCTEMbI AO/DKEH yKa3biBaTb 3HAYeHWe NpPoTUBO-
faBneHuns.
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MpunoxeHue A
(cnpaBo4yHOE)

OKBUBaANIeHTbl HEKOTOPbIX TEPMUHOB, NPUMEHAEMbIE B 3apy6e>KHb|x CTaHgapTax

A.1 TepMUHBbI, OTHOCSALLMECSH K 3aliMLLaeMoMy 060pyL0BaHUIO

A.1.1 TepMUH «aaBfieHMe pacyeTHoe; Px»:

1) makcmmanbHO gonyctumoe gasneHune; PS (Maximum Allowing Pressure — MAP): MakcumanbHOe ycTaHaBn-
Baemoe faB/ieHne, Ha KoTopoe paccuntaHo obopygposanue [3], [4], [5], [6];

2) mMakcMmasibHO gonyctumoe pabouyee pgasneHue (Maximum Allowing Working Pressure — MAWP): Makcu-
MasibHOe cTaTuyeckoe gasfieHue B paboumx ycrioBUSX, NPU KOTOPOM BbIMOJTHAIOTCA YCNOBUA MPOYHOCTU OCHOBHbIX 3/1e-
MEHTOB 060pyA0BaHusA, paboTallmnx nog AasneHnem. MakcumanbHO gonyctumoe paboyee gasneHune (MAWP) moxeT
ObITb KaK paBHO, Tak W 3HAYNTE/IbHO GoNblue paboyero WuM pacyeTHOro Aas/IeHUS.

A.1.2 TepMuH «gaBneHne pabouee; P »:

MaKkcuMasibHoe pabouee gaBneHue (Maximum Operating Pressure): Hanbonbliee nM36bITOYHOE faBfieHne, BO3-
HUKaloLliee Npu HopMasibHOM npoTekaHun paboyero npoiecca, 6e3 yyeta rMapocTaTM4yeckoro AasfieHNA cpefbl U fony-
CTUMOro KpaTKOBPEMEHHOTO MOBbILIEHUS AAB/EHNA BO BpeMs AelicTBuA (cpabaTbiBaHWA) NpefoxpaHuTenbHOro knanaHa
(3], [4], [5], [6].

A.1.3 TepMVH «aaBJieHNe pa3pelueHHoe; Ppas3»:

naBneHue paspeweHHoe (Maximum Allowable Working Pressure (MAWP) for the continued use (de-rated MAWP):
MakcumanbHoe foNyCTUMOE BHYTPEHHEE WM HapyXXHOe JaBfieHne, YCTaHOBNEHHOEe Mo pesy/sibTataM TEXHUYECKOro OCBU-
[eTeNbCTBOBaHNA WM TEXHNYECKOTO AMarHoCTUpoBaHuA. [laHHblli napameTp OTHOCAT K CMCTeEMaM, YXe HaxoAsAWMMCs B
akcnnyartauun [3], [4], [5], [6].

A.1.4 TepMMH «MakCMMasibHO AONyCTUMOe gaB/ieHne aBapuiiHoro cépoca; PasTax»:

MaKCuMasibHO JONyCTMMOE faBrieHne aBapuiiHoro copoca (Maximum Accumulated Pressure): MakcumanbHO
[onycTumoe gaBfieHne B 3aliMuiaeMoli cucteMe B npouecce aBapuiiHoro cépoca [3], [4], [5], [6].

A.1.5 TepMUH «akkymynunpoBaHue»; (PaB max- P):

akkymynumpoBaHue (Accumulation): MakcumasibHO AONYCTUMOE KpaTKOBPEMEHHOE MNOBbILEeHMe pacyeTHOro AaB-
NIeHns B npouecce aBapuitHOro cbpoca, BblpaXeHHOe B eAuHMLAaX U3MEepeHUs AaBfeHWs WM B NPOLeHTax OT MakCu-
MasibHO fgonycTumoro pa6ouero gasnenusa (MAWP) unu pacyeTHoro gasnieHus. MakcMMasbHO AOMYyCTUMOE NOBbIWEHUE
JaBneHus yctaHaenveaeTcs gelicTeyowmmmn HI ans aBapuiiHbix cutyauuii npu akcnnyatauuu n noxapax [3], [4], [5], [6].

A.2 TepMuHbI, oTHOocAWwMecs K MK

A.2.1 TepMUH «gaB/ieHNe HaCTPOWNKN; PH»:
1) paBrieHe Npu NPOBeEPKe repmMeTUYHOCTK 3aTBOpa (Seat Tightness Test Pressure): Hanbonbliee ns3bbiTouHOe
[JaB/ieHne Ha BXOAe B KnarnaH, npu KOTOPOM 3aTBOp 3aKpbIT U obecneynsaeTca 3afaHHasa repmeTUyHOCTb 3aTBopa.

MpumeuyaHune — TepmuH «Seat Tightness Test Pressure» — 6nvkaiiumnii aHanor K TepMUHY «/1aBfeHne HaCTPORKN»;

2) paBneHMe HacTpolku Ha cTeHae marotoBuTens (Seat Tightness Test Pressure on test stand): Hambonbliee
136bITOYHOE AaB/ieHMEe Ha BXOAE B knanaH, npu KOTOPOM 3aTBOP 3akpbIT 1 obecneynBaeTcs 3agaHHas repMeTuyHOCTb 3a-
TBOpa — Ha cteHge marotosutens [3], [4], [5], [6].

A.2.2 TepMUH «aaBfieHVUe Havyasia oTKpbITUA; PHO»:

1) naBneHne yctaHoBO4YHOe (Set Pressure): V36bITOYHOE faBfieHWe Ha BXO4e B kianaH, npy KOTOPOM ycunwue,
CTpemsiLLeecs OTKPbITb KnanaH, ypaBHOBELLUEHO YCUIMAMU, YAEPXMBAIOWMMY 3anmparoLluii 31eMeHT KnanaHa Ha cejgne
[31. [4l. [5]. [6];

2) faBneHne Havasia OTKPbITUA Ha cTeHae nsrotoeutens (Cold Differential Test Pressure (CDTP)): W36biTouHOE
JaBneHne Ha BXoJe B NpefoXpaHUTeNbHbIl KnanaH, Npyu KOTOPOM ycuave, CTpeMsLeecs OTKPbITb kKnanaH , ypaBHOBeLle-
HO YCUMMAMU, YOEPXKUBAKOLWMMN 3anmpatoLlmii 3NeMeHT Ha cefie knanaHa Ha cteHge usrotosutens [3], [4], [5], [6].

A.2.3 TepMUH «aaBfieHne NoJIHOro OTKPbITUSA; Pro»:

1) paBneHune nonHoro oTkpbITUA (Full Lift Pressure (Set Pressure + Overpressure)): M36bITO4HOE MakCcMMasibHoe
JaBnieHne nepepj npefoxpaHuTeNlbHbIM KnanaHoM, Npu KOTOPOM U3rOTOBUTESb rapaHTUpyeT AOCTMXEHME MOJSIHOMO ero oT-
KPbITUS 1 3a8BIEHHYIO NPONYCKHYt0 cnocobHocTb [3], [4], [5], [6];

2) npeBbllWEHME AaBNeHNA NOJIHOTO OTKPbITUA Haj AaBsieHMeM Hadana oTkpbiTua (Overpressure): MNMpeBsbiwe-
HVe faBsieHnsa NOMHOro OTKPLITUA Haf AaB/eHNEM Havana OTKPbITUA , B eAUHNULLAX AaBNeHUs Uy npoueHTax oT faBneHns
Hayana oTKpbITMA. PernameHTUpyeTcs HOPMaTUBHLIMU AOKYMEHTaMMN Ha NpefoxpaHuTesibHble knanawbl [3], [4], [5], [6].

MpumevyaHue — B npaktuke CHI pernameHTupyeTca npesbilleHne AaBAeHUs NOMHOTO OTKPbITUS Hag AaB-
NIeHNEM HaCTPOViKK.

A.2.4 TepMmuH «gaB/ieHne nepej knanaHoMm npu cébpoce cpegbl; P,»:
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naBneHue nepepg knanaHom npu cépoce cpeabl; P1(Relieving Pressure): M36biTouHOE gaBneHne nepepg knana-
HOM Mpu cbpoce, NPV KOTOPOM BbINOJIHAKT pacyeT NPONyckHOM cnocobHocTu cuctemsl cbpoca [3], [4], [5], [6].

A.2.5 TepMUH «aaBrieHne 3aKpbiTud; P3»:

1) paBneHuve 3akpbiTnA; P3 (Reseating Pressure (Closing Pressure)): M36bITOYHOE faBrieHVe Ha BXoAe B npeno-
XpaHWUTEeNbHbIA KnanaH, Npu KOTOPOM nocsne copoca paboueli cpefbl NPOMCXOAUT MOcajka 3anvpalowero afneMeHTa Ha
cefnio c obecneyeHnemM 3afaHHo repmeTuyHocTy 3aTtBopa [3], [4], [5], [6];

2) pasHuua Mexay AaBneHueM 3akpbIiTUa U gaBrieHneM Hadana oTKpbIiTua (Blowdown): PasHuua mexay faB-
NIeHVEM 3aKpbITUA U AaB/IeHUEM Hayasia OTKPbITUS B eAUHMLAX AaBNeHUs Uy npoLeHTax oT AaBeHNs Havana OTKPbITUSA.
PasHuua pernameHtTupyetca HJ, Ha npegoxpaHuTtenbHble knanaubl [3], [4], [5], [6].

MpumeyvyaHune — B npaktuke CHI pernameHTUpyloT pasHully MexXzy AaB/eHMEM 3aKpbiTus W AaBfeHueM
HaCTpPOKW.

A.2.6 TepMuH «nnowanb cegna; F»:

naowaab oTBepcTua cegna (Bore area): MNnowafb NPOTOYHOW yYacTu NpPefoXpaHUTENbHOro kianaHa — MWUHM-
MasibHast B 30He rasoBoli (napoBoii) dasbl [3], [6].

A.2.7 TepMmuH «apdekTnBHaA naowaab KnanaHos A5 rasa (NpyY KPUTUHECKOM McTedeHumn); a~F

Pxmnpokoctn — a2F]»:

ahdpekTnBHaA nsowanb NPOXOAHOro ceyeHus; adhekTuBHas nsowasb npoxogHoro orsepctus (Effective
discharge area; Effective orifice area): HomumHanbHOe 3HavyeHve naowaan, NCnoNb3yemMoin COBMECTHO C 3(h(PEeKTUBHBIM KO-
athchmumeHToM pacxoga, 4N NpefBapuUTebHOro pacyeta NPonyCcKHOM CNOCOB6HOCTM NpefoXpaHuTebHOro kKnanaHa [3], [6].

A.2.8 TepMUH «NpOMNyCKHas CNOCOBGHOCTb; G»:

nponyckHasa cnocobHocTb (Capacity): MaccoBblii pacxog cpefbl, noanexawnin cbpocy 13 3amkHyTON CUCTEMBI,
npy KOTOPOM AaBJiEHME He MpeBblllaeT MakcuMasibHOe A0NYyCTMMOE [aBfieHne B 3aMKHYTOlM cucTeMe BO BpeMs cbpoca

(31, [6]
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MpunoxeHve b
(cnpaBo4yHOE)

BnnaHne npotusogaBieHusa

B.1 O6wme NONOXeHUN

B.1.1 HezaBucuMMO OT TOro, NPoOMCXo4uT cOpOC cpeabl U3 KnanaHa HanpsaAmyl B atMocdepy Uan B KONEKTOPHYHO
cucTemy, NPOTUBOLABEHNE MOXET NPUBECTU K NOBbLILLEHWIO AaBNEHNS Havyana OTKPbITUSA, YMEHbLUEHWIO NPOMYCKHOW cno-
COGHOCTU, HeyCcTouMBOCTM paboTbl knanaHa, MM60 K 04HOBPEMEHHOMY BO3[ENCTBUIO BCeX Tpex hakTopoB.

Bb.1.2 CtaTuyeckoe nNpoTMBOAAB/IEHNE B BbIXOAHOM natpybke knanaHa MOXeT 6biTb MOCTOAHHbLIM, €C/iM BbIXOAHO
natpyboK knanaHa coefMHEH C TEXHOMOTMYECKMM pe3epByapoM WM CUCTEMON, B KOTOPOW MojfepXuBaeTcs NoCcTOsAHHOe
nasneHune. MNpu cbpoce cpefbl cTatuyeckoe NpoTMBOLABNEHNE MOXET OblTb NepeMeHHbIM BCNeACTBUE U3MEHSAHLWMXCa
YCNOBWIA B CUCTEME Pas3rpys3ku.

B. 1.3 MNpnMeHeHne KOPOTKNX COPOCHBLIX TPY6 CcO COPOCOM HanpsiMylo B atmocdepy 06bIYHO NPUBOAUT K 6onee HU3-
KM AMHAMWYeCKUM MPOTUBOLABMEHUAM, YEM B CUCTEMaX C ASIMHHbIMU COPOCHbIMU Tpy6amu.

Bbicokoe NpoTvMBOAABNEHME MOXET BO3HWKHYTb Aaxe npu cbpoce cpefbl yepe3 KOpPoTkme Tpybbl Hanpsmylo B at-
Mocchepy 13-3a KPUTUUECKOro MCTeYeHUss B camoli Tpybe unm Ha BbiXo4e 13 Hee. B CBA3M € 3TUM BesIMYMHY AMHaMUYecKo-
ro NpoTMBOAABNEHUS cneayeT onpenensaTb A/ BCEX CUCTEM HE3aBMCUMO OT KOHdMrypauum c6pocHoro Tpy6onposoja.

B.2 BanAHne ctatuyeckoro npotneBoaBsieHnsa Ha OTKpbiTue MK

B.2.1 B HepasrpyxeHHbix MK cTatnyeckoe npoTuBoAaB/fieHNe B BbIXOLHOM NaTtpyoke KnanaHa yaepxusaeTt 30/10T-
HVK B 3aKpbITOM MOMIOXEHWUW CU/ION, AONONHAOWENR CUIY NPYXMHbI.

[JlaBneHne HacTpoOikn knanaHa Ha cTeHge 6e3 CTaTMyeckoro NPOTUBOAABAEHUS AO/MKHO 6blTb YMEHbLUEHO Ha Besu-
UMHY, PaBHYK CTATUYECKOMY NPOTMBOAABEHNIO.

B.2.2 B pasrpyxeHHoM MK cnnboH nnm noplieHb NPUMEHSIOT AN YMEHbLIEHUA NM60 yCTpaHeHns BO34enCcTBus
NPOTMBOAABNEHNSA Ha faBNEeHNe HacTPOWKU.

B5.2.3 B UMY anga noagepxaHusa gaBfieHns HaCcTPOMKM NPy HaMumMy ctatuyeckoro npotmeogansnenmns 3a MK c6poc
cpeabl 13 UMK ocywectBnaT B atmocdepy unu B Tpybonposog nocne UMK ¢ atmocdepHbIM faBneHneM Uan BblNOJTHA-
10T UMK ¢ pasrpyxeHHbiM 3391.

Ona VMK npotuBogaBfieHne He LO/DKHO BAUATHL HA BESIMUYMHY xo4a (nogbema) 30/10THUKa npu cpabaTbiBaHWUM Kna-
naHa.

B5.2.4 MNMpn nepeMeHHOM NPOTUBOAAB/IEHUN MPUMEHSIOT pasrpyXeHHble npyxuHHble MK nan UMY nnbo yctaHaBniu-
BalT NOCNe HepasrpyXeHHOro kianaHa npsMoro AelicTBusa mem6paHHO-NpeaoXpaHnTeIbHOe YCTPOCTBO A8 obecnevye-
HWA NMOCTOSAHHOrO AaBfieHNs 3a KnanaHom.

B5.2.5 Ecnv BennynHa nepeMeHHOro NpoTnBO4aB/IeHUs Mana, TO A0MYyCKaeTcs NPUMEHATb Hepasrpy>XeHHble knana-
Hbl MPW BbIMOSTHEHWUW CAEAYIOWNX YCNOBUIA:

- NPV HaCTpOlike K1anaHOB Ha UCNbITaTe/IbHOM CTEHAEe Y4UTbIBAKT cTaTuyeckoe nNpoTMBOAaBEHNE;

- MakcMMasnbHoe faBfieHne BO Bpemsl cbpoca paboueii cpefbl He NpeBbiWaeT AONYCTUMbIX OfPaHMyeHnidi No NoBblI-
LIEHWUIO AaB/ieHMsa B 3aluaeMom o6opyaoBaHum.

B.3 BAusiHMe AMHAaMUYecKoro nNpoTuBoAaBfieHns Ha pyHKUMOHMpoBaHue MK 1 ero nponyckHyto
CNOCoOBGHOCTb

b.3.1 AuHamuyeckoe NpoTMBOAAB/IEHNE NPOTUBOAENCTBYET NOABEMHON cune, yaepxueatowein 30/10THUK B OTKPbI-
TOM COCTOSHUM.

B.3.2 B Hepa3rpyXeHHOM KnanaHe AMHaMUYyecKoe NPoTUBOLAB/IEHNE MOXET Bbi3BaTb XaoTU4HOe (HecTabu/ibHOE)
cpabaTbiBaHve knanaHa, c/efCTBUEM KOTOPOro MOryT ObiTb BUGpaumsa unu dnatrep, BAMAKOLWME Ha (PYHKLUOHMPOBaHWE
Knanaxa v Tpy6onposogos. Mpu Bubpauum 3010THUK COBEpLUAET YacTble BO3BPATHO-NOCTYNaTesibHble ABWKEHUS, Conpu-
Kacasicb ¢ cegnom. MNpu chnatTepe Bo3HMKaET BUGpaLus, npyv KOTOPOK 30/1I0THUK HE BXOAMT B CONMPUKOCHOBEHUWE C CEASIOM
B X0/e uukna.

5.3.3 lMpu npuMeHeHNN Hepasrpy>XXeHHbIX NPYXWHHbIX KnanaHoB AUHAMWYEeCKOe MPOTMBOAAaB/IEHNE He [O/HKHO npe-
BblLWAaTb AOMNYCTUMOIO NPeBblLEHNA NPOTUBOAABNEHNA HAf AaB/ieHUeM HacTpoWku, ykazaHHoOro B Tabnuue b.1.

B.3.4 PasrpyxeHHble MK pekomeHAyeTcsa NPUMEHATb, ecriu:

- npu cpabaTtbiBaHUN KnanaHa B C6POCHOM TPy6ONpoBoAe BO3HMKAET BbICOKOE AMHAMUYECKOe NPOTUBOLABIIEHME;

- cTatMyeckoe NPOTMBOAAB/IEHVE MO OTHOLIEHWNIO K AaBNEHNI0 HACTPONKN (faBNEHUI0 HaYana OTKPbITUS) U3MeHseT-
CA B LUMPOKOM AunanasoHe.

PekomeHpayeTca pasrpyxeHHble MK npuMeHaTb npu npotusogasneHusax Pn, He npesbiwawowmx 50 % ot gasneHus
Havasia OTKpPbITUA.

B TY n 3/} Ha knanaHbl N3roTOBUTE/Ib JO/MKEH YKa3blBaTh 3Ha4YeHne [0nyCTUMOro MoJIHOro NpoTuBoAasneHus Pn
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Ta6nuuya B.1— [lonycTumMoe NpeBbllEHE AVHAMUYECKOTO NPOTUBOAAB/EHNSI Haf AAaB/IEHNEM HACTPOVKM

,qVIHaMVI‘-IeCKOE npotneBonasfieHne PI'IAI/IH ANA KnanaHoB, 3KCnlyaTUpyemMblX Ha pas/INyHbIX cpejax n pexmmax

[BYXNO3NLMOHHbIX1) NPONopLMNOHabHbIX
[aBneHune
noJsiHoOro nog 32n Ha 39n2) nog 332n3)
OTKPbITUSA
Pro ras, nap XWUAKOCTb ras, nap XNAKOCTb ras, nap XNAKOCTb
Kpmque- 6eCKaBI/IT::1LI,VI- ,qOKpMTlA- KPUTMUECKIA 6eCKaBMT:aLm- vamn: ,qOKpVIT\le- 6eCKaBVIT:’:1-
CKuit OHHbIA yeckuit OHHbIV yeckuii yecKuii LIOHHBIA
He 6onee <0,10PH >0,10PH4) <0,10PH <0,010PH
1.1pwu
Bonee <0,15 PH >0,15PH4) <0,15PH <0,015PH
1.1-pu

1) na knanaHoB TMNa ABYXNO3ULMOHHbIX K.

2) Ana nosHo- 1 cpegHenobeMHbIX KanaHoB.

3) Ana manonogbeMHbIX KianaHoB.

4) Tak Kak nNpu nogadve cpefbl Ha 321 NpPOTMBOAAB/EHME NOMOraeT nogbemy 33N, ero BeIMUYNHY MpU KPUTUYECKOM
pexume orpaHnymBaloT 3HavyeHneMm PngwH < (p-P.,. B NpoTMBHOM criyvyae yBesiMyeHue npoTMBOLABNEHUSA NpuBeaeT K
YMEHbLUEHWI0 NPONYCKHOM CNOCOBHOCTU KnanaHa.

B.3.5 B pasrpyeHHOM knanaHe BbICOKOe NpoTMBOAaB/eHue GyaeT co3faBarb CUY 3aKpbITUA HA Hepasrpy>XeHHYH
4yacTb 30/10THUKA, YTO, HapsAy C yBe/IMYeHMeM CYMMapHON XeCTKOCTU YNpYyrux 3NemMeHToB (Hanpumep, BCNeAcTBue A0-
6aB/ieHNa XEeCTKOCTU CU/IbJIOHA), MOXET MPMBECTU K YMEHbLUEHWUIO CTENEeHW OTKPLITUA KnamnaHa W, COOTBETCTBEHHO, K
YMEHbLUEHWIO ero NponyCckHOW Cnoco6HOCTH.

B.3.5.1 MonpaBoyHble KOAPULUEHTbI NPONYCKHOW CNOCOGHOCTU Kw, yuMTbiBalOLLME HEMOJSIHOE OTKPbITUE pasrpy-
XeHHoro MK n3-3a geincTens NpoTMBOLABAEHUS, AO/KHbI OblTb NPMBEAEHbI N3roToBUTENEM B TY 1 O/, Ha KnanaHbl.

B5.3.5.2 lNpu npepsapuTenbHOM pacyeTe pasrpyXeHHoro npyxuHHoro MK ana onpepeneHvs koadduuymeHta Kw
JonyckaeTca Nosib3oBaTbCA NpUBEAEHHbIMU Ha pucyHke W.1 rpadukamm 3aBUCUMOCTU MONPaBOYHOIO KoadhuumneHTa
Kw, yunTbiBatowLero agpekT HENOSIHOTO OTKPbITUSA pasrpyxeHHbix MK n3-3a NpoTMBOAABMEHUSA, OT OTHOLWEHUS NPOTUBO-
LaBNeHns K AaBneHuo Havana oTkpbliTva knanaHa Kw = f(PnPH)), nmbo paccunteiBaTb no popmynam tabnuubl 4.1. Ha
rpadmkax pucyHka .1 npmBegeHbl cpegHve 3HaveHuss Kw, pekoMmeHA0BaHHble psAAOM M3roTOBUTEsNe KianaHoB.

OKoHuaTesnbHbIli pacyeT NPonyckHOW CNOCOBHOCTM kKnanaHa crnefyeT BbINOMHATL MO 3HaYeHnsaM Kw, npeacraBneH-
HbIM U3roTOBUTE/IEM.

B.3.5.3 115 uMnyAbCHbIX NPeAoXPaHUTesbHbIX KnanaHos, paboTaloLwmx Ha ra3oo6pasHbiX cpefax B yCnoBMAX Kpu-
TMYECKOro NnoToka 1 cooTBeTCTBYHLWMX B.2.3, NonpaBoyHbIA KOIMAPULMEHT, YUNTbIBAKOLW M 3 EKT HENOMHOIO OTKPbLITUA
u3-3a npoTtueogaBneHus, Kw =1,0.

B.4 BnivsHMe NpoTUBOAAB/IEHUS Y KOHCTPYKLUUN KOIIEKTOPA Ha pacyeT pasmepoB u Bbi6op MK

B.4.1 InHna cbpoca 1 hakenbHbI KONMEKTOP AO/MKHbI 6bITb NPOEKTUPOBaHbI Tak, YToObl ANHaMU4eckoe NpPoTUBO-
OaBneHne ANa HepasrpyXeHHbIX kKnanaHoB He NpeBbiWasno npegens!, npuseaeHHble B Tabnuue b.1.

B.4.2 Cnctema hakenbHOro Kossfiektopa A0/DKHa ObiTb CNPOEKTUPOBaHa Tak, Y4Tobbl cTaTMyeckoe nNpoTuBogaBe-
HVe, BbI3BaHHOE COPOCOM WM Pasrpy3koi OT APYrMx UCTOYHMKOB, He 3aTPYAHAN0 OTKPbITME NpefoXpaHuTenbHOl apMa-
TYpbl NpU AaBfeHUn, Heo6X0AMMOM ANA 3awWuTbl 060pyAoBaHMsA. Tak kak NpoTMBOAAB/IEHNE PaCcCUMTbIBAIOT Ha OCHOBE
aHanusa nepenaja AaBfieHUss B CUCTEME pPasrpy3ku, NPOEKTUPOBLYUK CUCTEMbI OOJ/IKEH yKa3blBaTb 3Ha4YeHWe MOJIHOro
npotmsofasneHusa npu 3akase MNK.

BA3 B cBA3M C TeM, YTO NPOTUBOAAB/IEHNE MOXET OKasblBaTb BAWSAHWE Ha NPOMYCKHYL crnocobHocTb MK, pacyer
pasMepoB pasrpyXeHHOro ksanaHa cnefyet NpoBoAUTL B ABa atana:

- paccuuTartb KnanaH C MUCNoJib30BaHWEM MNpefBapuTesibHOro 3HaveHus koadpduumeHta Kw, yuntbiBatowero ag-
oekT HenonHoro oTkpbiTnA MK u3-3a npotusogasneHus. KoadduumeHT moxeT mbo paBHATbCA Kw =1,0 nn6o moxet
yunTbiBaTb B/VSAHWE NpejnonaraeMoro nosiHoro NpoTUBOAAB/IEHNS,

- No pe3yfnbTaTam npeABapuTeslbHOrO pacyeta pasMepa kianaHa W ero NPonyckHoW Cnoco6HOCTW paccumnTaTb u-
HUIO pasrpys3kv 1 pasmepbl Kosnekropa,

- onpefennTb 3HaveHne koadadpuumeHta Kw 1 BbINONHUTL OKOHYaTe NbHbIV BbIGOp KnanaHa;

- 3HayeHne NpoTMBOAAB/IEHNA criefyeT yka3aTb npu 3akase [K.

MogpobHee BO3MOXHAA MTepaunoHHas npouegypa Bbibopa v pacyeta kianaHa C y4eToM NPOTUBOLAB/IEHUA OMNU-
caHa B [1.9.

B.4.4 B UMK npoTuBoAaB/nieHne He AO/MKHO OKasbiBaTb B/IMSIHWE Ha AABMeHMe HACTPOMKM M MPOMYCKHYK CNoco6-
HOCTb KnanaHoB.

PacueT pa3mepoB c6pocHOro TpybonposoAa 1 hakenbHOro KonnekTopa B aHHOM C/lydyae OCHOBbIBAETCA Ha ApYrux
(hakTopax.
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MpunoxeHve B
(cnpaBo4yHOE)

MpuHUMNUanbHbie CXeMbl PaboTbl HEKOTOPbIX KOHCTPYKUMUIA MK

B.1 MpuHUMNManbHbie cxemMbl paboTbl HEKOTOPbLIX PacnpOCTPaHEHHbIX KOHCTPYKUMI MK, KOTOpbIe HYXHO YyUNTbIBaTb
npu BblGOpe ¥ pacyeTe NPOMYCKHOM CNOCOGHOCTM, NPpUBEAEHbI HA pUCYHKax B.1—B.3.

B.2 Cxema feiicTBuS faBneHuii 1 yCUnmii B HepasrpyxeHHOM knanaHe npuBefeHa Ha pucyHke B.1.

HepasrpyxeHHblli MK — 3To ABYXMNO3WULMOHHBIA KnanaH NpsiMoro AelcTBMSA C NPYXMHHbIM MeXaHW3MOM. DYHKLMO-
HUpPOBaHMWe KnanaHa OCHOBaHO Ha paBHOBeCMM cuil. Harpyska OT NpyXWHbl NpefBapuUTe/slbHO YCTaHOB/IEHA TakuMm 06pa-
30M, YTOObl YPaBHOBECUTL CUJTY, NPUIOXEHHYHO K 3aKPbITOMY 30/10THUKY AaB/IeHNEM cpefbl B CUCTEME UM pe3epByape
(BXxoAHOM naTpybke knanaHa), paBHbIM AAB/IEHUIO Hayana OTKpbITUS knanaHa. Mpu NpubnmKeHUn faBneHusi CUCTeMbl K
[aBNEHVI0 Hayana OTKPbITUS pe3ynbTUPYIOLLEE YCUIME MeXAY 30/10THUKOM U naTpybkom npubnmxaeTcst K Hymwo. Ecnu
[JaBneHve 10 KnanaHa HUXe 3afjaHHOro, 3aTBOp 3akpbIT. Ecnv AaBneHne A0 knanaHa Bbllle 3a/jlaHHOro, cua AaB/ieHus Ha
30/10THUK NPEeBbILLAET CUY NPYXUHbI W KnanaH oTKpbiBaeTcsl. MNpy yMeHbLUEeHUW AaBMeHUs A0 AaB/eHUA 3akpbiTUS Kna-
naH 3akpbiBaeTcs. MNpu AeicTBUM cTaTUYECKOrO NPOTMBOAAB/EHNS HA BbIXOAE KNanaHa cuna gasneHusl, Bo3aeiicTeytoLlas
Ha 30/10THUK, SBNSIETCS AONOMIHUTENbHON K CUle MPYXWHbI.

3Ta foNosHUTE NbHAsA cuna yBenuumBaeT AaB/ieHne, npy KOTOpoM GyaeT NPOUCXOANTb OTKPbITUE Hepasrpy>XeHHOro
KknanaHa. Ecnu Bo3geiicTBue cTaTMyeckoro NpoTMBOAAB/IEHNS AB/SETCA MepeMeHHbIM, TO AaB/leHne, Npyu KOTopoM GyaeT
NPOUCXOANTb OTKPbITUE, BYAET U3MEHATLCS.

B.3 PasrpyxeHHblii MK — 3To knanaH, B KOTOPOM KOHCTPYKTMBHO, C MOMOLLbIO cuiboHa nMbo apyrux (cneunanb-
HbIX) CPEACTB Pa3rpy3ku 30/10THMKA, YMEHbLUAETCs BO3JeiNCTBME NMPOTMBOAAB/EHUSI HA €r0 3KCM/yaTaloHHbIe XapakTe-
puctukn. Cxema AelicTBUA AaBNEHUA 1 yCUNUiA B knanaHe nNpuBejeHa Ha pucyHke B.2.

1) KnanaH ¢ pa3rpy3o4HbiM cuUibgOHOM (pUCyHOK B.2a)

B knanaHe cunbChOH KPensT K 30/10THWKY. BcneacTtBne 60MblLUMX AOMYCKOB Ha reoMeTpuyeckne pasMmepbl CUMb-
¢hoHOB B npoLuecce U3rOTOB/EHUS, a Takke A58 06ecneyeHns rapaHTMm TOro, YTO NMPOTMBOAAB/IEHNE He ByaeT yBenuuu-
BaTb [aB/ieHNe OTKPbITUSI KianaHa, achdekTuBHas nnowanb cunbgoHa P3baonkHa 66T He MeHee nnowaan cegna F
(F > P3p). Mpu aTOM, NpU yBENMYEHUN NPOTUBOAABNEHUS AAB/IEHME OTKPLITUA ByAeT ocTaBaTbCA HEU3MEHHbIM WK CHU-
XaTbcsl. B cnyyae NOHMXeHWS faBneHUsi OTKPbITUSI KnanaHva, BbI3BAHHOIO NPOTUBOAABNEHMEM, AaB/IEHNE 3aKPbITUS Tak-
Xe ByfeT cHMXaTbCsl, YTO NpMBeAeT K 6oee ANNTeNbHOMY BbINYyCKy Cpefbl.

BHyTpeHHAA 06n1acTb cunbgoHa (pUcyHok B.2a) gomkHa 6bITb CBA3aHa ¢ aTMocepHbIM AaBneHmeM ansa obecne-
YeHus Hagnexalleli paboTbl cunbgoHa. MNpu pacnonoXxeHun knanaHa B MecTax, rfe BblMyck B aTMocdepy npeacrasnsieT
0MacHOCTb WM He paspelleH Mo 3aKOHOA4ATENLCTBY, BbIMYCK BO3AyXa AO/HKEH NPOBOAUTLCS B 6e3onacHoe MecTo, rae oT-
CYTCTBYeT NpOTUBOAAB/EHNE, KOTOPOE MOXET BO3JeiNCTBOBaTbL Ha AaB/fieHMe OTKPLITUSI kKnanaHa.

2) KnanaH ¢ 30/10THUKOM U nopLliHeM (pucyHoK B.26)

K gpyrum cpefactBam pasrpy3ky 30/10THWKA OT MPOTMBOAAB/EHUSI MOXHO OTHECTWM 30/I0THWK C MOpLUHEM (pucy-
HOK 16). 3Ta KOHCTPYKLusi paboTaeT aHa/IorMMYHO KOHCTPYKLMUN C Pa3rpy304HbIM CUIbGIOHOM.

B.4 MnynbCHO-NpenoXpaHnTesIbHOe YCTPOUCTBO

WMY cocTonT 3 rNaBHOro kianaHa, KoTopblii 06bIMHO UMEET Hepasrpy>XEHHbIN 30/10THUK, U BHewHero WMK. Mpu-
Mep UMY npuBefeH Ha pucyHke B.3. Y 3o0noTHuka MK Hag3010THUKOBASA NONOCTb UmeeT 60MbLUY naowanb, Yem nog-
30/10THUKOBASA. [0 AOCTMXEHNS AaBNeHNs HaCTPOMKM BEPXHAS W HWKHAS NOMOCTU HaxogATcs nof OAWHAKOBbIM pabounm
JaBneHveMm. Tak kak BEepPXHssi NOSIOCTb 30/10THMKA MMeeT 6OobLUYIo NIolWahb, paBHOAENCTBYOLWAS cuia NIoTHO YAepXu-
BaeT 30/10THMK Ha cep/ie. py NOBbIWEHUN AaBNeHNs paBHOLENCTBYOLWAn cuna yBennynBaeTCs M CUbHEe npuxuMaet
30/10THMK. [laHHOEe CBOWCTBO MO3BO/ISIET MCNOMb30BaTb 601bWNHCTBO UMK npu 6051ee BbICOKOM MakCMMasibHO Oxupae-
MOM paboyem gaBfieHun, Yem ykasaHo B 5.3. Mpu gaBneHun Havyana oTkpbiTua UMK noBbiwaeT gaBneHne B HWXKHER nono-
cTn (6o copackiBaeT AaB/ieHMe 13 BEPXHEN NOMOCTN) 30/10THNKA, paBHOLENCTBYOWAasn cuna Tenepb Hanpas/ieHa BBEPX
1 3010THUK MK nogHumaeTcs. Mpu noHWxXeHun gasnexHmsa UMK 3akpbiBaeT BbINyCK U3 HAA30/10THUKOBOW (NOA30/10THMKO-
BOI1) NO/IOCTW, TEM CaMblM BOCCTaHaBNMBas AaBfieHve, a paBHOAeNnCcTByowWan cuna Bo3spatwaet 3010THUK MK Ha ceano.
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BuHT

F — nnowapab ceana; Pson— nnowagb 30010THKKA; Fnopi) — nnowaab BepxHeli 4acT NOpPLUHS;
Fecm — adhdpekTBHAA nnowanb cunboHa; PH— gaBneHue Hactpoiiku MNK; Pn— npoTusBogasnexune; fap— ycmnue npyxuHol

PucyHok B.1 — Crtatnyeckue gaBsieHUA B TUNOBOM Hepasrpy>XeHHOM ABYXMO3nLMOHHOM [1K
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BuHT

6) 30/10THMK C NOPLUHEM
PucyHok B.2 — Cratnuyeckne gasfieHUss B TUMOBOM PasrpyXeHHOM ABYXMNo3uunoHHoMm [K
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MpunoxeHue I
(cnpaBo4yHOE)

ABapuiiHbie cuTyauuu, npusoasime K cpabatbiBaHuto MK

1 CueHapuu aBapuUHbIX CUTyauunii

CueHapumn aBapuiiHblX cUTyaunii kKnaccuuumpyoT no usnyeckomy MexaHusMmy, Bbi3blBaloLEeMy aBapuiiHoe mno-
BbllUEHWEe AaBneHus, cneaywwmMm o6pasom:

- HapylweHne mMaTepuanbHOro 6anaHca cucTeMbl, NPUBOAALLEE K HAKOM/IEHUI0 NPOoAyKTa B OrpaHuyeHHOM obbeme
W, KaKk cneacTeme, aBapuinHOMY NOBLILEHUIO AAaB/EHUS;

- HapyLleHne Tens10Boro 6anaHca cuctemsbl. MNpuyMHamMmn pocta fasB/ieHns B 3TOM C/lyvae SBAAKTCSA BCKMNaHWe npo-
JyKTa B 3aluwiaemoli cucteMe u/uny ero TennoBoe paclumpeHve B orpaHnyeHHOM o6beme.

.11 HapyweHune maTepnanbHOro 6anaHca

CueHapumn HapylleHus maTepuasbHOro 6anaHca xapakTepHbl Ansa 6onblwnHCTBA TPybonpoBoAoB, 060pyA0oBaHNS
1 MawwuH, paboTtawwmx nog gasneHnem. HapylweHue 6anaHca nogpasymeBaeT Heco6/04eHNE TOXAECTBEHHOCTN CyMM
pacxonoB paboumx cpef Ha BXOo[e W BbiXoAe 3alluliaemMoi cucTembl BCeACTBUE:

- aBapuinHOro 3aKkpbITUA BbIXOA4A, HanpvMep, U3-3a HEMCNPaBHOCTM apMaTypbl, CUCTEMbI YNPaBAEHUS WU OLUMGKM
onepartopa,;

- OTKPbITUS WAN PE3KOro yBesIMYEeHNa BXOAHOr0 NMOTOoKa, HanpvMep, M3-3a oTkasa perynupylolleil uam gpoccesnbHo
apmMartypsbl, 60 oWNOKM onepaTopa;

- BO3HUKHOBEHWS «HELITATHOrO» BXOAHOrO MOTOKA M3-3a HapyLleHWs LenoCTHOCTU KOHTYPOB 3aljuliaeMoil cucTte-
Mbl, Hanpumep, Npu paspbiBe TPYOKM KOXYXOTPyO6UaToro Tens10006MeHHMKa, C UCTeUYEeHNEM cpefbl U3 NPOCTpaHCTBa BbICO-
KOro gaBfieHWs1 B MPOCTPAHCTBO HU3KOTO AAB/IEHUS.

CueHapumn ¢ HapylleHreM TO/IbKO MaTtepuanbHoro 6anaHca, kak npaswao, Hanbonee MpocTbl 418 pacyeTa — Ao-
CTaTOYHO OLEHUTb BO3MOXHYK Pa3HOCTb O6BLEMHbIX PacXOf0B Ha BXOAE W BbIXO4e 3aliuuiaeMoii cuctembl npyu napame-
Tpax cbpoca. OCNOXHAWLWMMN PaKTOpamMmn OLEHKN CLEHApPUEB ABMAIOTCS:

- C/IOXKHOCTb pacuyeTa aBapuitHbIX NOTOKOB Ha BXOAEe B CUCTEMY BC/EACTBUE paspyLUEeHWUs LEeNOCTHOCTU KOHTYpPOB
3almiaemMoii cucteMbl M60 Yepes apMaTypy (3anopHyto, peryvpyoLyto, 4poccesnbHy), paboTalolLyo B HepacyeTHOM
pexume, B 0COGEHHOCTU A5 C/lydas C KpUTUUYECKUM UCTEeYEeHMEM ra3o06pas3Horo npoAykra unm asyxdasHoli cmecwy;

- HaMuMe B 3aliMLLAeMOli cuCTeMe HecKoNbkux a3 cpeapl;

- U3MeHeHMe cocTaBa cpefbl B annapaTe B MpoLecce pa3BuTUA aBapunHOro cueHapus.

1.2 HapyweHue TensioBoro 6anaHca

Mpn HapylweHn TennoBoro 6asaHca BO3MOXHO HapylleHWe mMatepuasibHoro 6anaHca.

HapyleHve TennoBoro 6anaHca MoxeT HacTynuTb BCeACTBME NPOLLECCOB, NPUBOAALLNX K:

- NPEBbILEHNIO TENNOBON Harpysku;

- pacxoXAeHuio B TeNN0BbIX MOTOKAaX Ha BXOAE Y BbIXOLE CUCTEMbl B NOMIb3Y TEN/IOBOIO NOTOKA Ha BXOAE;

- BO3HWKHOBEHWNIO aBapuitHOrO BHELUHEro Tenj0Boro noTtoka.

CueHapumn HapyLlleHns Tens0Boro 6anaHca xapakrepHbl Ans:

- 060pyA0BaHUA C HENOCPEACTBEHHbLIM MOLOIPEBOM, HanpuMmep, A4S KOIOHHbIX WM TeNSI00O6MEHHbIX annapartos,
a TaKkkKe eMKOCTEN C HapyXHbIM UM BHYTPEHHUM 060rpeBoM, Hanpumep, NpyM OCTaHOBKE nepekayvkn 060rpeBaemMoro npo-
AyKTa W, 0COGEHHO, NPV OAHOBPEMEHHOM 3aKpbITUM BXOAOB U BbIXOAOB 3al4ULLaeMON CUCTEMbI;

- CUCTEM, B COCTaB KOTOPbIX BXOAAT annapaTbl C HAPYXXHbIM OX/1aXAEHWEM, Hanpumep, annapartbl BO3AYLIHOMO OX-
NaxaeHus, Korga rno TeM WU MHbIM MPUYMHAM CcUCTEMA OXNaXAEeHUA npekpaliaeTt paboTaTb.

BO3HUKHOBEHME aBapUNHOIO BHELLHEro TEM/I0BOTO NOTOKA BO3MOXHO BC/eACTBUE:

- noxapa (0A4MH M3 camblX YacTbIX U TUMWYHBIX CLEHAPWUEB pacyeTa [4/1s annaparoB caMoro pasHoo6pasHoro suaa);

- Hepac4yeTHOro pexuma paboTbl pakenbHON CUCTEMbI, COTHEYHON paanauun U T. n. JasBieHne MOXeT NOBbICUTLCS
BCNeACTBME ucnapeHus, gecopbuuu, paclimpeHns XnuaKocTu B 3aMKHYTOM 06beMe, HanpuMep, CKMXKEHHbIX ra3os;

- HapyLWeHUs LesI0CTHOCTM 3alunlaeMoli CUCTEMbI, HanpyumMep, TOT Xe C/y4ai paspylueHus TpyoKn KoXyxoTpybua-
TOro TensioobMeHHMKa. B aTom cnyyae TennoBoli NPUTOK COBMELLLAeTCs C MacCoBbIM NPUTOKOM;

- BbllWeALlen U3-nog KOHTPO/ISA 3K30TEePMUYECKON XMMWUYECKOW peakunm — BO3HUKHOBEHME WCTOUYHWUKOB Ternsia BHY-
Tpy annapata. Cnyuvali xapakTepeH A9 XMMUYeCKuX NponsBOACTB, I4e K HapylleHuio TensoBoro 6anaHca gob6asnsercs
HapylieHne matepuanbHOro 6anaHca us-3a camoil XMMUYECKOl peakuun.

.2 PacueT cueHapueB aBapuiiHbIX CUTyauui

Mo cTeneHn C/IOXKHOCTM pacyeTbl CLieHapreB MOTyT BapbWpOBaThCS B OUEHb LUMPOKMX Npeaesnax:

- MpY «NPOCTbIX» C/ly4Yasix TEN/0BOIO PacLUMPEHst XMAKOCT WK ra3a B annapaTte Wiy NOBEPXHOCTHOIO BCKMMAHUS
OZLHOKOMMOHEHTHOW XWUAKOCTW pacyeT CBOAAT K OLLeHKe NpUTOKa Tenna B eAUHULY BPEMEHU U MOPOXAAeMOoro UM yBende-
HUA 06beMa MPoAyKTa B annapaTe W3-3a TEMJI0BOrO paclivMpeHust (pacyeT ¢ UCMOo/Ib30BaHMEM KO3 (ULMEHTa 06 bEMHOIO
pacLUMpeHns) UM BCKUMAHUSA (pPacyeT C UCMOJ/Ib30BAHWEM CKPbITO TEM0Thbl UcnapeHus);
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- NpU NOBEPXHOCTHOM BCKMMAHUU MHOTOKOMMOHEHTHbIX XWAKOCTe (0OCOBEHHO LUIMPOKOro coctaBa) MOXeT noTtpe-
60BaTbCA y4yeT M3MEHEHMs1 cOCTaBa MPOAyKTa B annaparte Mo Mepe ero BblKMMaHWA W, cliefoBaTesibHO, AMHAMUYeckKoe
MO/lesIMpoBaHne 3TOro npouecca B TOM WX UHOM BUAE;

- Npu 06GBLEMHOM BCKMMNaHUM (KUMEHWE MEHUCTbIX XUAKOCTEW, a Takke KUNeHue XWUAKOCTeli B cucTemMax C MasbiM
paccTosiHueM mexay CTeHKamu, Hanpumep, B o6orpeBatoLmx pyballkax) TpebyeTcs yyeT aByxda3Horo xapakrepa camoro
cbpoca (B aTOM cnyyae Ha cbpoc BMecTe ¢ napoBoli dpasoi byaeT noctynaTb W Xnakas);

- Hanbonee CMOXEH pacyeT CUCTEM C 3K30TEPMUYECKMMU XMMUYECKUMU PeakuusiMu, Tak Kak aasi HUX K 06beMHOMY
KuneHuto fobasnsieTcs elle 1 Heo6XoAMMOCTb pacyeTa caMux peakuuii 1 BblAensieMoro uMn Tenna;

- pacuyeT aBapuiiHbIX CUTyauuii 41 KOMOHHbLIX annapaToB (rAe coyeTarTcs TEensioBOi U MaccoBblli gucbanaHchl),
no cytu, TpebyeT AUHAMMUUYECKOro MofenvpoBaHusi. OfHako ANnsi Hanbosiee TUNUYHbIX aBapuiiHbIX CUTyauuii Yacto npu-
MEHAT NPUBAMKEHHbIA MeTog pacyeTa (Tak HasbiBaeMblii MeTog, Hec6anaHCMPOBAHHOW TEMIOBOW Harpysku);

- pacyeT KOXyxoTpy6uaTbix TEeN/I006MEHHUKOB MpY pa3pbiBe TPyGKM M UCTEUYEHUU TensoHOoCUTesns npeacTtaBnset
c060li 0AMH M3 cCaMbIX «KOBapHbIX» CLieHapueB aBapuiiHOl cuTyauummn, Koraa B 3aBUCMMOCTU OT COCTaBa ¥ napameTpoB 06-
paliaeMbix cpef, MOXeT NoTpeboBaThbCs yYeT pa3Ho06pa3Hbix (hakTOpPOB: BCKUMAHWE Kak OAHOrO, Tak 1 ApYroro npoaykra,
UX CMeLleHne, U3MEHEHNEe cocTaBa NpPoAyKTa C TeYeHWeM BPEMEHU U T. 4.

MepeyncneHHble BbillE CLLEHAPUM HE MCUYEPMbIBAOT BCEX BO3MOXHbIX NPUYMH NOBLILIEHUS AaB/ieHUs. Tak, BO3MOX-
HO /I0KasIbHOE MOBbILWEHNEe AaBNEHUS BCNeACTBME TMAPaBANYECKOro yaapa, a Takke BHYTpeHHero B3pbiea. OHaKO B 3TOM
cnyyae MK ons 3alnTbl cMCTEMbl HE3(EKTUBEH, TPEBYIOTCA AOMONHUTENbHbIE UHXEHEPHbIE PELIeHNUs.

.3 OnpeaenexHve pa3oBOro COCTOSIHUSA Cpefibl BO BXOAHOM naTpy6ke MK

[Onsa pacyeta MK Heo6X04MMO 3HATb, BO3HUKAET /M ABYX(a3Hblii NOTOK BO BXOAHOM naTpy6ke.

Moka3zatensmu ha3oBOro coctaBa copacbiBaemMoii cpefbl CiyxarT:

- HayasbHbI YPOBEHb HaMO/IHEHUS;

- CKOpPOCTb 06pa3oBaHuA rasa wiv napa,;

- BA3KOCTb XWAKOCTU,;

- Xapakrtep neHoobpasoBaHus.

3.1 deHOMEH NogbeMa YPOBHSA

MK uvacTto ycTaHaBnuBaloT Ha BepLiMHE cocyda (Ha rasoBoii cTopoHe). MNapoobpa3oBaHune BO BPeEMS MPOAYBKM
(nByxhasHas peakuuoHHas cuctema) — AaB/ieHWe MIHOBEHHO najaet nocsie oTkpblTua MK BCcreacTsue Bbinycka napa
13 He3aroJ/IHEeHHOro XUAKOCTbI 06bema cocyda. M3HayanbHO nepeoxnaxieHHas Wan HacblWeHHas XUAKOCTb neperpe-
BaeTcs, T.e. TemnepaTypa OcTaeTcsl Bbille TeMMNepaTypbl HaCbIWEHWS, COOTBETCTBYHOLWEN YCTaHOBMBLLEMYCS AABIEHMIO.
Ecnu ckopocTb napoobpa3oBaHnsA NpeBbIaeT CKOPOCTb OTAE/IEHNS napa Ha NoBEepPXHOCTWU pa3fgena, TO nocne 3afepxku
kuneHumsa (06b14HO 0T 0,1 g0 1,0 ¢) HauyMHaeTca 06beMHOE ncnapeHne XULKocTu, KOTOpoe Bbi3biBaeT NoAbEM YPOBHSA. Ecin
CMecb AocTuraeT BXOAHOro natpybka knanaHa, To (ha3oBblli COCTaB cpefbl MeHSeTCs € 04HOMAa3HOro ra3oBoro Ha ABYX-
hasHblii. NMogbem ypoBHS,, B OCHOBHOM, MPOMCXOAMT U3-3a OrpaHuyeHns CKopocTu nogbema ny3bipeii. JaHHblii heHoMeH
0COOEHHO pacnpocTpaHeH B CU/IbHOBA3KUX W NEHALUMXCA XuAKocTAx. Cocyfbl C TakMMy cpegamu noyTy NosIHOCTbIO OMo-
POXHATCS NpY aBapuUHOM cbpoce. ITO NPOUCXOAUT faxe NPU HavasibHbIX YPOBHAX HanosHeHus oT 15 %.

[aHHbIl hbeHOMEH Takxe BCTpeyaeTcs B cucTeMax, B KOTOPbIX gecopbupyeTcsi unm obpasyeTtcs ras (3agepxka
aecopbuuun, nogbem ypoBHS U T.4.).

MpumeuyaHune — [ecopbunss — yaaneHne U3 XUAKocTeli UM TBEPAbIX TeN BELWLECTB, MOMMOLWEHHbIX Npy ai-
copbuun nnm abecopbuun. MpUMEHsOT NpU pereHepauun afcop6eHTOB M abCOP6EHTOB NYyTEM HAarpeBaHusl, MOHWXEHUS
[aBeHVsl, NPOAYBKU HECOPGUPYEMbIMI TazaMu UM napamu, 06paboTKu PacTBOPUTENSMU.

B cocypax ¢ BHELWWHUM HarpeBoMm (T. €. He B peakUWOHHbIX, He TEeNNOBbIAENAWNX cMcTeMaXx) Ny3blpbkU rasa MoryT
06pa3oBbIBATLCA Ha CTEHKax cocyfa, a He B 06beme XUAKOCTWN. ITO NPUBOAUT K YMEHbLUEHUIO NOAbeMAa YPOBHS, HO Mpu
3TOM BO3MOXEeH c6poc 04HO(a30BON cpefbl Npyu 60/1ee HU3KUX HavabHbIX YPOBHAX HANo/IHEHWS B cocye.

.3.2 BAnsHne BA3KOCTU XUAKOCTU N XapakTepa NeHoobpa3oBaHMA Ha pa3oBblli cocTaB cbpacbiBaeMoii

cpeabl

BA3KoCTb XNOKOCTU cneanyeTt paccMaTpuBaTb Npu AOCTUXEHUUN MaKCUMa/ibHOro AonyCcTUMOro HakonsieHnAa nasne-
HUA B 3awWuLaeMom o060pyAoBaHun.

[NA CMNBHOBSI3KMX Cpef, PeKoMeHAyeTCsl NpUHUMaTh, YTO BO Bpemsi c6poca cpefa OAHOpOAHA.

Ecnu xapakTep neHoobpa3oBaHus XWAKOCTU He U3BECTEH, crieflyeT OnpeAesinTb ero OnbITHBIM NyTeM npy pacyeT-
HbIX ycnosuax MK, Tak Kak xapakTep neHoo6pa3oBaHUs CNOXHO YCTAHOBUTb TOIbKO MO (h13MYEeCKM CBOCTBaM.

3.3 MporHos hpa3zoBoro coctaBa NoToka (ras/nap wnam AByXdasHbii NOTOK)

O6uwume ceegeHna ana MK, ycTaHOBAEHHbIX HABEPXY:

- €C/IN HavasbHbIl ypoBeHb Hano/IHeHUA npeBblllaeT KpI/ITVILIeCKI/IVI nopor HanosIHeHusa, TOo CﬁpaCblBaeTCH ABYyX-
(ha3Hass CMecb;

- ecnum KpVITI/I‘-IECKI/II7I nopor HanosiHeHnA He npeBblilleH, To C6paCbIBaeTCH TOJIbKO ra3 unn nap.

KpnTuyecknii nopor HanosHeHWsi B3aMMOCBSI3aH C NMOBEPXHOCTHOI CKOPOCTb rasa B 06beme LUINHAPUYECKOro
cocyfa Haj YPOBHEM XUAKOCTU NpU pacyeTHbIX YC/I0BUSAX U XapakTepHON CKOPOCTbI0 nogbema ny3bipeit rasa v napa.

B 3aBucumocTn oT cnocoba BblAeneHus wan noAsofa Tenna cywecTByeT ABa cnocoba obpasoBaHus My3bipein B
cocyze (Ha Bxoge B [MK):
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- B CNlyyae TennoBoii Heynpasnsemoil peakuuy o6pasytolimecst ny3bipy paBHOMEPHO pacnpeaensiioTcs B o6beme
XUAKOCTH;

- B C/lyyae noxapa Wnv BHELWHero Harpesa Ny3blpy 06pasyloTcsl Ha BHYTPEHHe NoBepXHOCTM cocyaa.

Mpu o6pas3oBaHuK My3bipeil Ha BHYTPEHHEW MOBEPXHOCTV COCyAa MpU YCMOBUM, UYTO B COCYZAE HET BHYTPEHHUX
Neperopook, BO3HWKAET PELMPKYSLuus, Npu 3TOM ABYX(a3Hblii NOTOK MEHee BEPOSATEH, YeM B C/lyyae OfIHOPOAHOTO pac-
npeaeneHvsi Nysbipeii B XUAKOCTK.
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MpunoxeHwne [
(pekomeHayemoe)

OCHOBbI pacueTa NPoNyckHoi cnoco6HocTu MK. Mogenb ngeanbLHOro conna

0.1 O6wme NonoxeHus

PacueT nponyckHoli cnocobHocTy MK 0CHOBLIBAETCS Ha MOAEeNu naeansHoro conna (wryuepa). CornacHo gaHHow
MOEeNN pacxog yepes kanaH cHayana paccuyuTbiBaloT AJ15 PaBHOBECHOro aguabartmyeckoro (6e3 TensioobmeHa ¢ okpy-
Xawllein cpefoii) 1 N303HTPONHOro (6e3 NOTeEpPb Ha rMAPaBAMYECKOE TPEHNE) TeUYEeHUs Yepes KianaH.

Mpu aTOM Takxe npeHebperaoT:

- rMApocTaTUYeCKUMM NOTEPSAMU Ha nepenag BbICOT Mexay BXOAHbIM W BbIXOAHbIM natpybkamu knanaHa,;

- pasfiMumem CKOpOCTei cpedbl nepej BXOAHbIM NaTpy6KOM M 3a BbIXOAHbIM MaTpy6KoM knanaHa.

3artem, Ans yyeta peasnbHbIX YCAOBUA W BAWSHUS Pa3/IMYHbIX 4ONOHUTENbHbLIX (DAKTOPOB, NOlyYEHHOE pacyeTHoe
3HayeHne NPonyckHOM CNOCOBHOCTU, onpeAeneHHoe No AaHHON MoAenn, KOppeKTpytoT.

[.2 PeanbHaa npornyckHass cnocob6HOCTb NpefoxpaHuTesibHOro knanaHa G

PeanbHyto nponyckHyto cnocobHocTh MK G paccunTtbiBaloT no hopmye

G=a-Kc-Kv-Kw-G*dea,-F,
roe c— B cooTBeTcTBUM C [.5;
Kc— B cootBeTcTBUM C [.6;
Kv — B cooTBetcTBUMK Cc 4.7,
Kw— B cooTBeTCcTBUMU C [.8;
G*deai — B cooTBeTCcTBUM C [.4;
F— B cooTtBeTcTBUM C [.3.

MpumeyaHne — EQuHULBI BEIMYMH COOTBETCTBYIOT OCHOBHbIM eauHuuam CU no FOCT 8.417 (tabnuua 1) —
4nsa Bcex hopMys, KpoOMe Criyyaes, Korga OroBopeHo MHoe.

Mpy yCTaHOBKE B CUCTEMY HECKO/IbKMX KManaHoB, paboTaLmX napaanesibHo, NPonyckHY CNOCOGHOCTL KianaHoB
CYMMUPYIOT.

0.3 MnHumanbHaa naowaab cegsla knanaHa F
MuHUManbHy nnowanb ceana knanaHa F paccumtbiBatoT no ghopmyne

p aB
aceKCKvKweGidea[ N

(A-2)

[.4 MaccoBas ckopocTb G*deq|

[.4.1 MaccoByt ckopocTb G*deal no mogenu mgeanbHOro conna (WTyuepa) paccunTbiBaldT O4HUM U3 METOLOB,
OonucaHHbIX ganee, B 3aBMCMMOCTY OT arperaTHoOro COCTOSIHUSE 1 TepMOANHAMUYECKOro noBeAeHusi cbpacbiBaemoli cpebl.

[.4.2 Tpn pacueTe 3a faBfeHne nepes kianaHoM NpUHUMAlOT abcolTHOE faBfieHne NMOJSIHOTO OTKPbITUS, paBHOe

~no + "arm-

Ha ocHoBaHun pacueta GaB ponyckaeTcsi nNpvHUMaTh 3HauyeHve fasneHusi, 6onbwee gasnexdus PY, npu ycnosum,
YTO K/1anaH npv 3TOM AassieHMn paboTocnoco6eH.

[.4.3 MNpexae BCEro onpeaensoT Pexum TeYeHus yepes kinanaH — KPUTUYECKUI WIN [OKPUTUYECKUNA.

1) Kputnuecknii pexunmM TevyeHus

Mpy KPUTUYECKOM pEeXMMe TeYeHUs B cefjle kianaHa CKOpPOCTb NOToKa B cepJie AOCTUraeT CKOPOCTU 3BYKa.

3a cegnom o6pasyeTcs Ckauvyok ynnoTHeHUs n BenmumHa G*deal  G*dea, Kp He 3aBMCUT OT AaB/IEHUSA 3@ K/ianaHoMm, a
onpefenseTca TONbKO CBOMCTBaMU cbpacbiBaemMoli cpefbl U napameTpaMy cpegbl nepeq KnanaHom.

MaccoByto ckopocTb G*deal onpegenstoT no gopmyne

Qdeal—"ideal kp ~ Kp 'Rt (4-3)

roe Knkp — paccuutbiBalOT METOLOM NPSIMOr0 MHTErpupoBaHuns no E.2.2 nu6o no dopmynam Tabnauusl E.1. Ana Hackl-
LLLeHHOr0 BOASIHOTO Mapa AonyckaeTcs ucnosb3osBaTh rpacukm E.9 n E.10.
2) LOKPUTUYECKNIA PEXUM TeUeHus
Mpu AOKPUTUYECKOM pEXMME TEUEHUM MaccoBasi ckopocTb G*degj 3aBucuT oT gaBneHus PO Ha Bbixoge w3 ceana:
- ec/iv M3roTOBUTENEM K/lanaHa ykasaHo, Kak paccumTaTb abcosoTHOe AaBfneHne Ha Bbixoge u3 cegna PO no 3Ha-
ueHuam aasneHuii 4o P1u nocne P2 knanaHa, To npu pacyete G*deaj no modenu naeasnbHoro consa (WTyuepa) 3HavyeHue
[aBfeHus1 B ceflfie cneflyeT UCNO/b30BaTbh B KAUECTBE BbIXOAHOTO [aB/eHNs;
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- €C/IM M3roTOBUTE/b KNanaHa He NPMBOAMT AaHHble 0 pacyeTe abCoMIOTHLIX AaBnexunii B ceane PO, To npu pacuete
G'deai B kauyecTBe BbIXOAHOTO AaB/EHUA ciedayeT WCMo/b30BaTb abCco/M0THOEe NPOTMBOAAB/IEHME 3a KanaHoM, paBHoe
P2 = Pn + Patv. MorpeLHocTb nNpy 3TOM Y4uTbIBalOT B 3HAYeHUU KoadduLMeHTa pacxoga a — B 3TOM ciiyyae Ans pac-
ueTa NPUMEHAIOT 3HauYeHne KoaULMeHTa pacxoda AN XUAKOCTM a2;

- AonyckaeTca oueHunBaTb abconTHoe AaBneHune B ceasie no COOTHOLWEHUo N NCNosnb30-

éz \/ «l
BaTb ero npu pacuyete G*idea] B KayecTBe BbIXOHOr0 AAB/IEHUSI — B 3TOM C/lyyae A/ pacyeTa NPUMEHSIIOT 3HayYeHne
KoadhpmymeHTa pacxoga ans rasa

- MacCcoBYK CKOPOCTb ONnpeAenstoT no opmyne

Qi ~K,' P —Kb <Gog|jp—Kb KKnipeyjp mp, (0-4)
roe Kb <1.
®opmynbl gns pacyeta Kn u Kb npuBegeHsl B E.2 1 B Tabnuue E.1.
Mpu kpuTnyeckom pexume TedeHns Kb= 1 un Kn=Kn

Moctasue B chopmynbl (4.1) n ([4.2) BbipaxeHus gns pacyera mMaccoBoi ckopocTu (4.4), noayuum chopmynbl gns
pacyeTa NponyckHOW cnocoBHOCTU M MUHUMasIbHON NoWaan ceana kianaHa

G=a KCK, K. KnF ,/Ap7 =a Kc.K,.-K, Kb (a-5)

, (1-6)
a*Kc K, K. K,-¥P"T a KOK, K. KbKMB. AT I

Ans eanHuy, nsmepenus G, kr/u, F, mm2 n P, MMNa

G=360 a KsKY1,1, F -~7 =360 a Kc K,-K, Ke-K,v-F Jp~*, (4-7)

-8
360 a Kt K>K,.K,.1/er7 3,60-a KO KVK. Kb Kyp./Ap7 ' (8-8)

Ona eanHuy nameperus G, kriu, F, mm2 n P, 6ap

G=1,138 a-K0O.K,.K..K, F -~ r =1138 a Kc.K>Kw/<b.Knp.F /fVpT, (0-9)

-0
M3IgmamKemKveKy/mKnmfP ~~ A lllmamKcakvaK mKbeKTp. J p - " (A-+0)
0.5 KoathdhuumeHT pacxoga a, y4nTbiBalOWWA 4ONOSTHUTEIbHbIE NOTEPU AaBneHns (Ha TpeHue, MecTHble
1 rmgpocrtarnyeckme) npu tedeHmn vepes MK

KoadhpuuymeHT pacxoga a nsrotoButeNnb onpenenseT akcnepnmeHTanbHo (Mbo pacyetom) m ykasbiBaeT B TY (MC)
[ONA pasnnuHbIX CPe U PeXUMOB TeUeHus.

Ecnun ans paccmartpuBaembix YC/10BUIA 3HaYeHne KoadpdmLmeHTa pacxoia HEU3BECTHO, KpOMe CrlyyaeB, Koraa AaH-
HbIi CTaHgapT npegycmatpuBaeT WMHoe, clefyeT UCMoNb30BaTh 3HaYeHUs KO3MdULMEHTOB pacxoda, NpuBefeHHble n3-
rotosutenem B TY (MC):

- al(ana KPUTMYECKOro TeYEHUs rasa) — Mnpy KPUTUYECKOM pEeXMMeE TeYeHUs yepes knanaH;

- a2 (pns TeYEHUs XUAKOCTU U rasa) — Npu AOKPUTUYECKOM pPEeXrMe UCTeYeHUst Yepes kianaH.

Ecnun npu pacyete G*deal npu c6poce rasa B Ka4eCTBe BbIXOAHOIO aBfIEHUs1 MCNOMb30Ba/IOCh AAB/IEHNE B CeAfle,
JonyckaeTcsa Ucnonb3oBatb KOIPMULMNEHT a.,.

0.6 KoathpuumeHT Kc, yuntbiBalowmnii BO3MOXHOe yMeHbLUEHWe NPONyCKHOW cnoco6HocTn MK BcneacTeme
YCTaHOBKN MeM6paHHO-MpefoXpaHnTesIbHbIX YCTPONCTB

KoacppuumeHT KC nprHumatoT ncxons 13 ycrnoBuii:
- MpW yCTaHOBKe YyCTPOWCTB f0 man nocne knanaHa Kc=0,9;
- npu oTcyTCcTBUM ycTpolictB Kc=1,0.

0.7 KoathpuuymeHT Kv yunTbiBaoLWwmii ymeHbLIEeHNe NPONyCcKHOW cnoco6HocTy MK npu cépoce yepes Hero
BbICOKOBA3KNX Ccpen BCceacTtBme AOMNOJ/THUTENMTbHbIX TrmgpaB/iNn4eCcKnx noTtepb

KoadhcpuymeHT Kv paccumtbiBaloT no popmyne

K /phTl

(a-11)
950 -(1-c/o/DA/,) 14
Re +0,900

Kv=0,975-
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Mpu pacyeTe MuHMManbHOW nnowaan cegna (koraa senuunHa dODN1 ncnonb3yemoro knanaHa elle Hen3BecTHA)
[onyckaeTtcs paccuntbiBatb kKoadguumeHtT K no ogHoli 13 dpopmyn

28780 , 342,7500 V1,
+

-npyn 1000 < Re < 100 000— Kv=\ 0,9935+
P Rels J ° (A.12)
Re < 1000— Kv=0,975 !
-npu Re — Kv=0, 170 (4-13)
Re + 0,980

Yncno PeiiHonbaca Re paccuntbiBaloT no coopmyne

---------- = — 0o (B.14)

B cnyuae c6poca AByxha3Hol rasoxuakocTHON cmecn ee athheEKTUBHYHO AMHAMUYECKYHD BA3KOCTb [l paccymTbiBa-
10T No hopmyre:

a=e-pa+(1—e)-(1 +2,5e)-4|, (A.15)
e e= 11 P/
X p,
Ona epuHuy, namepenunsa G, kr/iv, n F, mm2, coopmyna (4.14) npuHumaet Bug
_ G rm~ 16
3.6@ YK-F (A-16)

C yyeTom ypasHeHus ([4.1) coopmyna ([.14) pna uncna PeliHonbaca MOXeT O6bITb NpeacTaBnieHa B BAAe

0,Kc-K, sKwaG*dd [4~ a Kr K*"K,, Ki' M-E-RrPi
€= (4.17)
] \Y, K
Ons eanHuy usmepenus G*deal, kr/u mm2, n F, Mm2,

Re = iK CKV-Kw Gidd /4 «F
88 ¢ s (A-18)
[ns npegBapuTeNbHOMO pacyeTa MMHMMasbHOW nowaan cegna knanaHa gopmyna (4.14) ¢ y4eToM ypaBHEHUS
(4.2) umeeT BUA,
W-a-Kc Kv Kw-Gide «GaB+N

1
Re =— .19
e ) (A-19)
Ans eamHuy, nsmepenns G, kr/u, G*jdea(, kr/u-mm2, n F, Mm2,
1 /4 a K -K -K -Gided-G -JI/
Re (A-20)

73,64

Mpwn uncnax PeiHonbaca Re >100 000 pgonyckaetcs npuHumate K =1,0.

0.8 KoathhunuymeHT Kw, yuntbiBarowmnii achdekT HeMosIHOro OTKPbITUS pas3rpyXeHHbIx MK 13-3a
npoTuBOAaB/IEHNA

KoachbchuumeHT Kw onpesensieT n3rotoBuTe lb.

Mpn nNpeaBapuTeNnbHOM pacdeTe pasrpyXeHHoro npyxwuHHoro MK B cnyvae otcytcTBusi B K[, (P3) AaHHbIX MO 3Ha-
YeHVsM nonpaBoYvHOro KoadduumeHta Kwpgonyckaerca ansa onpegenexHms koadduuymeHta *nonb3oBaTbcsa rpadukamm
3aBMCUMMOCTM MOMPaBOYHOTO KO3(PULMEHTA OT OTHOLIEHMS NPOTUMBOAAB/EHMS K AAaB/IEHUI0 Hayana OTKPbITUSI knanaHa
Kw = f{PAPH> npuBeseHHbIMK Ha pucyHke W.1, nn6o paccunTbiBaTh Mo hopmynam Tabauubl 4.1.

Ta6nuuya A1 — dopmynbl gna pacyeTta koapruneHta Kw yuyntbiBatlowero adekt HeMOSHOr0 OTKPbITUSA pasrpy-
XeHHbIX MK BcneacTsne npoTMBoAaBieHns

Cpeana PrdPu P{Pro dopmyna gns pacueta Kw mgs:ﬂ";ﬁbl
Xuna- Bce PrfPHN< 0,150 L= o (A-21)
KOCTb 0,150 <PJPHX0,250 Kw=0,8750 + 1,8333 (PMP,,)- 6,6667 (P,/P,,)2

PJP,0> 0.250 Kw=1,1490-0,9880 (PMPH)
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OkoH4yaHve Tabnmupl 4. 1

Cpepga P nol/P H PIP ®opmyna ans pacyera Kw m';g::;ﬁbl
a3 1,10 Pr/Pno*0,300 =2 o (O-22)
Pr/PH0>0.300 Kw-=1,1027+0,4007 (P,/PH) - 2,4577 (PIIP,0)2
1,15 Pn/PHo™0,377 =z o (4-23)
Pn/PHo>0,377 Kw=1,2857-0,7603 (PMPH)
6onee 1,20 PVPH*0,500 S o (O-24)
1,10<PIMOPH 1,15 Kw onpegensioT AWHERHON wuHTepnonsuueli no (4-25)

PnO/PH mexay 3HayeHusMMu, MNosyYeHHbIMU Mo
(A.22) v (0.23)

1,15<PIMOPH1,20 Kw onpefensoT VMHERHOW wnHTepnonsuuel no (O-26)
Pro/PH mexay 3HaAYeHUsIMU, MOJYYEHHbIMU MO

(8.23) v (A.24)

MpunmevaHus

1 AnAa aByxdasHbIX ra3oxnMaKoCTHbIX Cpea;

- MPU KPUTMYECKOM pexnme mctedeHns KwonpegensawoT no (4.22) — (4.26);
- Npn AOKPUTUYECKOM pexunme ucteveHms KwonpegensatoT no (4.21).

2 Ans 06blYHbIX (Hepa3rpyXeHHbix) knanaHoB Kw=1,0.

0.9 NTepauun ansa yvyerta nonpaBky Ha BA3KOCTb M NMPOTUBOLAB/IEHNE

Mpy pacuyeTe MPOMYCKHOM CMOCOGHOCTM U MVUHUMasIbHONM MaowWaan cegna knanaHa koadduuneHTt Ky 3aBucuT ot
yucna PeiHonbAca W, TeM cambiM, OT MPOMYCKHOW CNOCOGHOCTW W/MAW NAOWaAn CevyeHuss knanada, v ero onpegensor
nTepaymoHHo. Kpome toro, koadduumneHtT Kw n maccosas ckopocTb G*ideal (Mpu OKPUTUYECKOM peXume Te4yeHus) 3aBu-
CAT OT NpoTuBoAaBneHnsa P2, auHamnyeckas cocTtaBnsiolas KOTOpPOro, B CBOK o4epefpb, 3aBUCUT OT peasibHOW Mpomnyck-
HOIN CMOCOBHOCTM KnanaHa. Mo3ToMy pacyeTbl MUHMMASIbHOW NoWaAn CEYEHUSI U peasibHON MPOMYCKHOM CNOCO6HOCTM
KnanaHa B cucteme B 60J/IbLLUMHCTBE C/lyvyaeB BbIMOMHAT UTEPaLMOHHO. ITepalmnio BbINOJHAIT 40 TeX nopa, noka nsme-
HeHne OKY= Kyi+l - Kv]jHe 6ygeT meHble, yem 0,5 % oT 3HavyeHua Kvj, NoNly4eHHOro Ha npeablgyliem Lare.

[.9.1 PacuyeT MMHMMaNbHON niowaan cegna knanaHa Ans npefBapuTesibHOro Bbibopa kanaHa AOoMycKaeTcs Bbl-
NOMHATL ANA NPOTUBOAaBAeHUs P2, He yunTbiBaKOLWEro ANHaMMYeCcKyo COCTaBAWY IM60 C AVHAMUYECKUM NPOTUBO-
[aBsieHneM, CooTBeTCTBYOLWMM pacxony GaB.

AnropuTtm onpegenenns koadduunerta Ky:

- no ypaBHeHuto (4.17) wam (4.18) paccuntatb HavyanbHoe NpubnnmkeHHoe yncno PeiHonbaca ReOnpu Ky= 1,0;

- ecnm Re0> 100000, To Ky = 1,0 u utepauuii He TpebyeTcs;

- ecnm ReQ< 100000, To Ky onpegenutb 13 ypasHenuss Re =yjKv(Re )Re0, Hanpumep, meTofom nocnegosaTesb-

Hbix uTepauuii: Reit= <jKj7te~)Re0; npu atom Ky= Ky(Pe);

- C y4eTOM HaiAeHHOro 3HavyeHus Ky onpegennTts MUHMMAasbHYI0 Niowagb cedeHms knanaHa (no ypasHeHuwo (4.2)).

[.9.2 OnpegeneHune peasnbHOW NPONYCKHOM cnocobHocTn MK B cucTeMe € y4eTOM NOTepPb B TPYO6ONPOBOAAX U OLEH-
Ka paboToCcrnoco6HOCTM CUCTEMbI B LiE/IOM TPebyloT UTepaumoHHOro pacyeta. MNpu utepauumoHHOM pacyeTe nocrefosa-
Te/IbHbIMU MPUBNKEHUAMU HaxXoAAT pacxos G, A8 KOTOPOro noTepu B OTBOASALLEM TPy60NpoBoAe NpuBeayT K BO3HUKHO-
BEHUIO NMpoTuBogasneHns P2, npn koTopoM pacxof yepes knanaH, paccuMTaHHblii no dpopmyne (4.1), paBeH G.

[.9.3 OueHka peasnibHON NPONYCKHOW CMOCOBHOCTM M paboTOCMOCOBHOCTM CUCTEMbI C YH4ETOM AUHAMMWYECKOTO NpPo-
TMBOAAB/EHNS MOXET ObiTb BbINOSIHEHA NO 60see NPOCToi npoueaype. ArOPUTM OLLEHKN:

- BbIMOMHWUTbL FMAPaBANYECKMil pacyeT oTBoAsLLero Tpybonposoaa Ans pacxoga GaB v onpefenvTb COOTBETCTBYIO-
Lee AMHaMmMyeckoe nNpoTueofasnieHne PrnayH as u npoTuBogaBsieHne P2as;

- NpoBepuTb, AOMYCTUMA N BENMYMHA AUHAMWYECKOro NpoTMBOAaBAeHNs PnayH as Ans npaBuibHON paboTbl kna-
naHa cornacHo TpeboBaHUAM NPUIoXeHns b n/vnu gaHHbiMm usrotosutensa. Ecnn sennunHa PnayH a8 HegonycTMMa — Cu-
cTema HepaboTtocnocobHa, pacyeT 3aKOHYEH;

- paccunTatb NPOMYCKHYK CMOCOGHOCTbL KnanaHa no ypasHeHuto (4.1) ona npotusogasneHus P2as. MNpu atom Ky
onpeaenstoT no anaropuTmy:

a) npuHATL Ky = 1,0 n onpegenntb Pe0 no ypasHeHuo (4.14) nnu (4.16);
6) ecnim Pe0> 100000, To Ky = 1,0;
B) ecnn Pe0< 100000, To Ky onpegenuts 13 ypaBHeHusi Re = Kv(Re) BRe0, Hanpumep meTofoM nocneaoBatesib-
HbIX uTepauuii: Pei+l = KR{) BRe0, npu atom Ky = KY(P);
- CPaBHUTb MOJTYYEHHYI BEMNYMHY MPOMNYCKHOM cnocobHocTn G' ¢ GaB:
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a) ecnn G' < GaB— cucTtema ¢ BbiGpaHHbIM KanaHoM He cnocoGHa NponycTuTb Tpebyemblli pacxog GaB. Pacuet
3aKOHYEH;

6) ecnn G' > GaB— cuctemMa MOXeT MponycTuTb TpebyeMblii pacxon GaB, BenMumHa peasnbHOW NponyckHoli cno-
COBHOCTMN CUCTEMBI NIEXMUT B AgnanasoHe ot GaBao G

- BbINOJIHUTb NPOBEPKY TOro, YTO NMPOTUBOAAB/IEHUE MpK paboTe cUcTeMbl GyAeT HaxoAWTbCA B AOMYCTUMOM Ana-
nasoHe U cuctema 6yfeT pa6oTaTb yCTOlUMBO. [ 3TOro OnpeesnsioT MakCMMasbHO AOMYCTUMYK Be/IMYUHY NMPOTUBO-
faBneHuns P2max no Tpe6oBaHuam B5.3.3, 5.3.4 nu6o cneunanbHbIM TPe60BaHUSIM U3rOTOBUTESIA:

a) paccunMTaTb NPOMYCKHYH CcnocoGHocThb knanaHa G" no ypasHenuwo ([.1) ons npoTuBogasneHus P2tax. MPU
atom KV onpegensitot no anroputmy, onucaHHOMY paHee;

6) ecnu G" < GaB 1o npoTtuBoaasnerHne P2 npu pa6oTe cuctembl 6yAeT HAXOAUTLCS B AnanasoHe ~2aB “ "2 ~ A2T1ax'
cmuctema paboTocnocobHa;

B) ecim G" > GaB, To crieflyeT BbINOMHUTL TMAPABAMYECKUA pacueT oTBoAsAwero Tpy6onpoeoga ans pacxoga G" u
CpaBHUTb NOJIyYEHHYID BEIMUMHY NpoTuBoaaBneHus P2' c P2Tax;

r) ecnu P2' > P2Tax, To npotuBoAaBneHve P2 npu paboTe cucTeMbl 6yaeT npeBbilwaTtb P2Tax, cuctema HepaboTo-
cnoco6Ha, pacyeT 3aKOHYEeH;

) ecnn P2' <P2T1ax, To npoTvBOAaBNeHNe Npu paboTe cucTeMbl BYAET HaXoAMTbCS B AnanasoHe P2'<P 2<P2Tax.
cuctema pabotocnoco6Ha 1 ee nponyckHas cnoco6HocTb G" < G < G. B yacTHocTW, ecim npu npoTtueoaasneHun P2
PeXuM TeUYeHUs yepes KnanaH KpuTuyeckuii u Kw=1,0, To nponyckHasi cnoco6HocTb cuctembl G = G' = G", a npoTuBo-
naBneHue P2=P2"

[.10 Tnbl pexnmoB TeueHus Npu pacyeTe MacCoBOV CKOPOCTM MO MOAeNn uaeanbHOro wWrylepa

[nsa Bbibopa npaBW/IbHOTO MeTofa pacyeTa MaccoBO CKOPOCTM pekoMeHayeTcs npeAsapuTeflbHO onpeaenvTb
Xapakrep TeyeHus cpefbl:

- arperaTHoe COCTOsiHVMe cpefbl B npoLecce NCTeYeHus;

- BO3MOXHOCTb U3MEHEHMWS arperatHoro COCTOAHMSA (BCKUMaHWe Uan KOHAeHcauus);

- B KaKoi MMeHHO o6nacTu has3oBol AnarpaMMbl Ccpefbl HAXOAUTCA COOTBETCTBYIOLNIA OTPE30K IMHNM NOCTOSIHHO
SHTpONMK.

[nsa onpefeneHvs xapakrepa TeYeHus pekoMeHAyeTCs WMCNo/sb30BaTbh (pasoBble AmarpaMmbl Cpes C rpaHviuamm
AByxdasHol 061acty (KPUBLIMW KANEHUSA 1 KOHAEHCALUKN) N IMHASIMU NOCTOSIHHON 3HTPONUN.

Haunbonee HarnagHoO TUMbl TEYEHUI NpefcTaBNeHbl Ha AnarpaMme B KOOpAuHAaTax aHTponusa — gasneHuve. Ha pu-
cyHke 0.1 npenctaBieHbl TUNUYHBIA BUA, aHHOW AnarpamMmMbl U OCHOBHbIE TUMbl TEYEHUI.

O6nacTn NpYMeHeHNs YNPOLEeHHbIX YpaBHEHWI COCTOAHWA NpuBeAEHbl Ha pucyHke [.2.

Bug gmarpamMmbl «3HTPONMA — faBfieHue», NMpeAcTaBfeHHbIl Ha pucyHke [.1a, TMAMYeH AnA Tak HasblBaeMbiX
«PETYNAPHBIX» CPe,.

Bug amarpammbl, npeactaBneHHON Ha pucyHke [.1 B, xapakTepeH 415 Tak HasblBaeMblX «PeTporpajHbiX» cpes.

Bug guarpammbl, npeacTaBfeHHON Ha pucyHke .16, npeactaBnseT co60i nepexofHblli BApUAHT OT «pPerynspHbIxX»
cpef K «peTporpagHbiM» ¢ BeNn4mMHon K = cp/cv, 65m3koii K 1,1. 1na HUX xapakTepHa S-o6pasHas hopma KpMBOI KOHAEH-
caumn (Hanpumep, 6yTaH).

Lna «perynapHbix» cpef, peanvsyloTca criefyolme TUnbl pexXumoB TeveHuin (pucyHok [l.1a): XK-XX (kmakocTb—
XUAKOCTL), XK-2P (KnAKOCTb—ABYX(dasHasa rasoxunakoctHasa cMmeck), I-I (ras-ras), M-2® (ra3—pasyxdasHas rasoxumgkocT-
Haa cMecb), 2d-2P (aByxdasHasa rasoxuakocTHas cMmecb—/aByxMasHasa ra3oxunaKkocTHasa CMech).

1) Pexxum TeudeHuns XK-XK (Bxoa — XWAKOCTb; BbIXO4 - XUAKOCTb)

TeueHne peanusyetcs, Korja HavasbHOE W KOHeyHoe AaBsrieHusa P1u P2 nexar Bbiwe KPpUBON KuneHus. Mpu aTtom
cpefa npu UCTEYEHUU HaXOAMUTCH B XUAKOM COCTOSAHWW. Pa3HOBUAHOCTb AAHHOrO criyyas — Korfja HavasbHas Touka Ha-
X0AuTCA B cynepkpuTuyeckoin obnactu. Kak npasunio, npu TevyeHnn X-XXK nMeeT MecTo JOKPUTUYECKUIA PEeXUM TeuyeHus.
OfHako Npu BbICOKUX AABAEHUAX BOAU3N KPUTMUECKOW TOYKM MAOTHOCTb Cpefbl HauYMHaeT CTO/b 3aMeTHO 3aBWCeTb OT
AaBNeHus, YTo BO3MOXHA peanunsaumns u KpUTUYECKOro pexmma UCTEYEHUS XUOKOCTU.

2) Pexxum TeyeHus XK-2® (Bxof — XUAKOCTb; BbIXOA — ABYX(hasHas CMecb)

Ecnu KoHeuyHoe faBfieHMe MeHblUue AaBfeHUs KuneHus, peanusyetcsa pexum XX-2d. MNpu atom cbpacbiBaemas xug-
KOCTb BCKMNaeT NM60 B BbIXOAHOM ceveHun wTtyuepa (B cefie knanaHa — KpUTUYECKOE UCTEYeHNe C KOHEYHOM TOUKON Ha
NNHUK KNNeHus), NMbo B camoMm LWITyLepe, C peannsaumein KpUTMyeckoro (4alle BCero) Winm 4OKPUTUYECKOTo UCTEYEHUS U
KOHEYHbIMN napameTpamMu (B BbIXOAHOM CeYeHWUn LWTyuepa) B AByxdasHoli obnacTu.

3) Pexkum TeueHusa M-I (Bxon — ras; BbIxog — ras)

Pexum T-I' peannsyetca npy HavyasbHOM M KOHEYHOM [AaBJ/IEHUSIX Bbllle KPMBOM KOHAEHcauun B 06nacTu rasa (Kak
BapuvaHT — MpW HayasbHOW TOuYke B CynepkpuTuyeckol obnactu). Cpefa Ha NPOTSXEHWM BCEro TeYeHusl HaxoauTcs B
rasoo6pasHOM COCTOSIHWM, NPU 3TOM TeYeHue yalle BCero KpuTuyeckoe, pexe — AOKPUTUYECKOE.

4) Pexxum TedeHunst IM-2d (Bxon — ras; Bbixo — AByxdasHas CMechb)

Ecnv ras npy M303HTPOMHOM pacliMpeHun AOCTUraeT faBfieHWs KOHAEeHcauuy paHblue, YeM [aBfieHus Kputuye-
CKOTO MUCTeuyeHus, peanusyetca pexuM M-2d n BO3HUKaeT KOHAEeHcauns rasa B BbIXOLHOM CEYEHUW LWTyLepa uam BHYTPU
Hero. KoHeyHas Touka B 3TOM Cnyyae fIexuT NMb0 Ha NIMHUKM KoHAeHcauun (KpuTuyeckoe ncteveHune), Nnbo B AByxdasHoi
o6nactu (Jawe kpuTMyeckoe, pexe — [OKPUTUYECKOE UCTEYEHUE).
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5) Pexxkum TeuveHus 20-2d (Bxoa — AByxhasHas rasoxuakocTHasi CMech; BbiXod — ABYX(ha3Has ra3oxuakocTHas
CMecb)

MpefenbHbIMKM BapraHTaMu pexunmMa 2d-2d MOXHO cuuTaTbh ciyydan c6poca XUAKOCTU Ha IMHUWM KUMEHUST UK rasa
Ha JIMHUN KOHAeHcauun (HacblWeHHOro napa). Yalle Bcero Takoe TedeHUe — Kputuyeckoe. BapmaHToM AaHHOro pexuma
ABMISIETCS TaKkKe TeYEHME ra30XUAKOCTHOW cpefbl, A1 KOTOPO Maccoo6MeHOM Mexay hazamu (KUneHnem n KoHAeHca-
Luell) MOXHO npeHebpeub (TeuyeHne XUAKOCTU C HEKOHAEHCUPYIOLWMMUCS 1 HEPACTBOPSIOLUMUCS rasamu).

6) Pexxkum TeueHus 2P-I (Bxoa — XWUAKOCTb; BbIXod — ras)

Ana «peTporpagHbix» cpes (pucyHok [.1B) AONOSHUTENbLHO BO3MOXEH pexum 2®-I, npu KOTOPOM MNpOUCXOAWUT
NnosiHoe ncnapeHue Xuakon asbl. 8 3TOro pexuiMa TeyeHve valle BCero KpuTuyeckoe.

7) Pexxkum TeueHust -20-I" (Bxog — ras, BbIXoJ — a3, C KOHAeHcalmei B ABYX(a3Hyl CMeCb MeXIay HUMMW)

Takke AN «peTporpagHbix» cpef (PUCYHOK [1.1B) B OKPECTHOCTM KPUTUYECKON TOUKM peanmsyeTcst pexum [-20-T,
C YaCTMYHOI KOHAeHcauuei cpefbl U NocneAyLWUM NOMHbIM UcnapeHneM. [1na 3Toro pexumMa TeuyeHne yallie BCero Kpu-
Tuyeckoe.

8) Pexkum TeueHus XK-2P-I" (Bxog — XMUAKOCTb; BbIXOA — ra3, C AByX(ha3Hoi CMecbio Mexay HUMM)

Pexum TeueHusi XX-2d-I' TeopeTMyecksn BO3MOXEH — PEXUM, NPU KOTOPOM B XOAE TEYEeHWs NMPOUCXOAUT MOJSIHOe
ncnapeHue Xuakon asbl, 0fHaKO peanu3auns ero nNpakTM4yeckn MasoBeposTHA, MOCKO/bKY KPUTMUECKOe TeyeHue Ao-
cTuraeTcsl, Kak nNpaBwuso, BHYTPY ABYyxcha3Hol 06/1acT — paHblle nepecevyeHnst KpUBOWA KOHAEeHcaL M.

9) Pexxkum TeuyeHus 2P--2P (Bxoa — AByxdasHas CMech; BbIXxog — AByX(asHasi CMecb, C BbIXOAOM B YMCTO raso-
BYIO hasy mexay HuMW).

Ona «nepexofgHbix» cpef (pucyHok [.16) BO3MOXEH Takke pexum TeueHus 2d-I-2d, npu koTopom AByxdasHas
CMecCb MOJSIHOCTLIO UcnapseTcs, a 3aTeM BHOBb HauyMHaeT KOHAEHCMPOBAaTbCS.

a) [nsa «perynspHbIx» cped, cK = gp/cv>1,1

6) [l NepexoHOro BapraHTa 0T «Pery/isipHbIX» CPef, K «peTporpagHbIM» cpefiam, C K = cp/c” 6/mM3kMM K 1,1

PucyHok [.1 — Tunbl ha3oBbIX gnarpaMm M M303HTPOMHbIX TeveHuid (Jluct 1)
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PucyHok 4.1, Jlnct 2

JaBneHne

6) lnA nepexofHOro BapaHTa 0T «Pery/ispHbIX» cpef K «peTporpagHbIM» cpegam, ¢ K= ¢p/Cy, 6rmskumk 1,1

PucyHok [1.2 — O6nacT npYMeHeHUsl YNpoLLeHHbIX YpaBHEHU cocTosHus (Jinet 1)
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B) [ns «peTporpagHbix» cped, ck= cp/Cy, 6nm3kmmK 1,0
PucyHok [.2, Jlnct 2

[.11 MeToabl pacyeTa MacCoBOIi CKOPOCTM M peKoOMeHgaunn no nx npMmMmeHeHuto

[ns pacyeta maccoBoOli CKOPOCTW MPUMEHSAIT 3 rpynnbl METO4O0B:

- YHUBepcasibHble MeToAbl (MeToA NPSMOro UHTErpUpPOBaHUA);

- YNPOLLEHHble aHaNUTUYeCKne MeToAbl Ha OCHOBE YpaBHEHW COCTOSHMS, OMUCbIBAOLMX U303HTPOMNHOE pacluu-
peHue;

- cneuunanbHble MeToabl.

1) YHuBepcanbHblli METOA NPAMOro MHTErpyupoBaHUs NPUMEHUM A1 BCeX C/lydyaeB UCTeYeHusl, B 0COBeHHOCTM pe-
KOMeHAyeTCs NPUMEHATb ero, Korga ectb COMHEHUSA B NPUMEHUMOCTY ApYrux MetogoB. OQHako Ans peanusaumm Metoga
TpebyeTcs Ucnonb3oBaHWe TepMOANHAMUYECKUX KOMMbIOTEPHbIX 6MG/IMOTEK NN COOTBETCTBYIOLLNX TEPMOANHAMMNYECKUX
Tabnuu, onucbiBaloLWmMx copacbiBaemyto cpegy. JaHHblli MeTog onucaH B pasgene E.1.

2) PacuyeTHble (QOpMyNbl YNPOLWEHHbIX aHa/IMTUYeCKUX MEeTOAO0B MNOMyyalT aHa/IMTUYECKMM WHTErpupoBaHueM
ypaBHeHWI MeToda NPSMOro WHTErpuMpoBaHMA NPU OMMCaHUU 3aBUCMMOCTU MIOTHOCTW Cpefbl OT AaBMEHUS NPU U303H-
TPOMHOM pacLUMPEHNN Pa3/IMYHbIMU NPOCTLIMW YPaBHEHUSAMU COCTOSAHMA. Hanbonbluee npyMeHeHne noayvynam Tpy ypas-
HEHWUSI COCTOAHUSA:

- YpaBHEHME COCTOSIHUSA HEC)KMMAEeMOR XNAKOCTU

p = const; (a-27)
- YpaBHeHMEe COCTOSIHUA CXMMaeMOol cpefbl C NOCTOSAHHbIM NokKa3aTenemM WU303HTPOMbI
P/pn = const; (O-28)
M = const,

roe N = (31nP/31np)5— nokasaTeflb M303HTPOMbI ONpPeAensaiT AN peanbHOro NoBeAeHus cpeabl nn AByxdasHol cpegpl
1N MOXET 3HAaUMTeNbHO OT/INYaTbCA OT nokasatens agnabatbl naeanbHOro rasa;
- ypaBHeHWe omera-metoga

p*/p-1 =co-(P*/P-1), (4.29)

OCHOBaHHOE Ha HabMAEeHWM, YTO NIMHUN NOCTOSIHHOW 3HTpPoNUKU B ABYXMasHol obnactn B koopguHaTax 1/P, 1/p yacTto
MOXHO A0CTaTOYHO TOYHO anmnpPOKCUMUPOBATb NPAMbIMU IMHUSIMU. 3aecb P*, p* — HekoTopasi 6a30Basi TOYKa HA W303H-
Tpone. O6bIYHO B kayecTBe P*, p* npuHumatoT nn6o PV pl(ecnn nocnegHsis nexuT B ABYX(asHo 061actu), 160 TOUKy

nepecevyeHnss U303HTPOMbI C rpaHuLel agsyxdasHoli obnacTtu. Mpu 3ToM napameTp @ ABAsSeTcS 06paTHOl BENNYMHON no-
KasaTens M303HTPONbl B 6a30Boi Touke: = 1/n(P*, p*).

PacyeT nokasaTtensa U303HTPOMbI 1 NapameTpa omera An1a pas/ivyHbIX c/iyvyaes onncaH B E.3.1.

YpaBHeHNs faHHbIX METOA0B U MX CoYeTaHWi, a Takke rpacukm cCOOTBETCTBYHOLWMX KOI(hULMEHTOB NprBeLeHbl B
pasgene E.2.

PekomeHgyemble 061acTu NPUMEHEHUS METOL0B W rPaHuLibl MPUMEHUMOCTM B COOTBETCTBUM C Tabnuuein 4.2 n ana
HarnA4HOCTM nokasaHbl Ha pucyHke [.2.
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PekomeHgaumny no 06nactv NPUMEHEHUSA YNPOLLEHHbIX aHA/IMTUYECKMX METOAOB pacyeTa B 3aBUCUMOCTU OT Pexu-
Ma TeyeHus npusefeHbl B Tabnuvue [.2.
', Pr paccunTbiBatoT no hopmynam

7-r=W

Pr="kp -

(4-30)
(4-31)

CneunanbHble MeToAbl MCNOML3YIT NpU pacyeTe OTAENbHbIX Haubonee BaXHbIX W PacnpPOCTPaHEHHbIX Cpef.
[Ansa BogaHOro napa Takme MeTodbl onvcaHbl B pasgene E.4.

MpumevaHne — I, u7kp— BK

Tabnuya [O.2— PekomeHzauuum no NpUMEHEHUI0 MeTOLO0B pacuyeTa

Pexum
TeyeHuns

K-XK

20-20

X-20

r-20

MeTog pacueTa

Hecxumaemas xuna-
KOCTb

MOCTOAHHbIN nokasa-
TeNb W303HTPONbI
MoCTOSAHHbIN nokasa-
Te/Nb W303HTPONbI
Owmera-meToq,
Owmera-meTop,
MoCTOAHHBIN nokasa-
Teslb U303HTPONbI
Hecxnmaemas xuna-

KOCTb + OMera-meTo/,

Omera-meTos (C pasHbl-
MW 3HAYeHWAMM napa-
MeTpa omera [Ans Xug-
KOCTM 1N AByXxdha3HoW
obnactn)

MOCTOSIHHBIN nokasa-
TeNb  W303HTpONbl  +
omera-meTof,

MoCTOsIHHbLIN nokasaTesb
N303HTPONbI (C pasHbIMU
3HaYeHMSMU MokasaTtens
ANna rasa n gByxgasHol
obnactn)

O6n1acTb NPUMeEHeHUS

OCHOBHOIi MeToA, pacyeTa Npu TeYEeHUN XUAKOCTU.

PekomeHayeTcs npumeHsTs npu Tr< 1,0 u Pr< 1,00 + 1,25 (1 - TT),
TO eCTb KpOMe Te4YeHWs MNpu BbICOKUX [AaBfieHUsaxX wunu B6ausu
KPUTUYECKOI TOYKM (CymepkpuTuyeckas cpega).

PekomeHAyeTCcs NPUMEHATb NPU BLICOKMX [JaBfEHUAX W BOGM3U
KPUTUYECKON TOUKMN.

OCHOBHOIi MeToA, pacyeTa TeueHus rasa v CynepkpuTUUYECKUX cpep,.
PekomeHayeTcs NpuMeHATb Npu M > 1, KPOME 30HbI GLICTPOro M3-
MEHEHUS 3HAaYeHU T B CyNnepKpuTUYecKon obnactu.

PekomeHayeTcs NpuMeHsiTb nMpu M < 1, a Takke B cCynepkputuye-
CKO 06n1acTn B 30HE GbICTPOro M3MeHeHuUs 3HadeHun (npu 71> 1,0
npumepHo ot Pr> 1,0 + 5,0-(7'r- 1) go pr< 1,5 + 15,0(7"r- 1)).

OCHOBHOW MeTof pacyeTta ABYX(asHOro TeyeHus.

Mpy KOPPEKTHOM onpefeneHun BENWYVHbI NapameTpa oMera MoXeT
NPUMEHATLCA NpY NIO6LIX NapameTpax ABYX(a3HOro Te4eHns, kpome
TeyeHUs1 MHOTOKOMMOHEHTHOIO BCKMMALLEro / KoHAeHcupyLerocs
npoAdykTa ¢ pa3bpocom TemnepaTyp HOPMasIbHOrO KUMEHWUS KOMMO-
HeHTOB cBbiwe 80 °C, AN KOTOPOro METOA MOXET ObITb HETOYEH.

PekomeHfyeTca NpUMeHATb AN pacuyeTa «perynspHbiX» cpef C
BbICOKMM rasocogepxaHvem (x > 0,8) npu Pr<0,4.
B aToii o6nactn metoq 6051€e TOUYEH, YeM OMera-meTop,

OCHOBHOIi MeTo, pacyeTa ABYyX(ha3HOro TeYeHns BCKUNnatoLwen xuma-
KOCTW.

PekomeHgyeTcs npumeHsite npy < 1,0 npr<1,00 + 1,25 (1 - I1), 10
€CTb KpOMe TeUeHWs NPU BbICOKMX AABMEHNAX UK BOAU3W KPUTUYECKON
TOYKKM (CynepkpuTMyeckas cpefa).

PekomeHayeTcs NpUMeHsiTb Npu cbpoce peTporpagHbIX 1 nepexos-
HbIX MPOAYKTOB 13 OKOSTOKPUTUUECKOW 1 CynepKpUTUYECKO obnacTu,
a TaKke npu cbpoce «perynspHbix» MNPOAYKTOB W3 30HbI GbICTPOro
M3MEHEHUsI 3HAYeHWii B cynepkpuTuyeckoli obnactn (npu Tr> 1,0
npumepHo ot Pr> 1,0 + 5,0-('r- 1) go Pr< 1,5 + 15,0-(7"r- 1)).

Mpn cbpoce «perynspHbIX» MNPOAYKTOB W3 OKOMOKPUTUYECKON W
CYynepKpuUTUYeCckon obnactu (gns cnyvyaes, HeE OXBaYeHHbIX ABYMS
MeTojamMu BblILLE).

OCHOBHOIT MeTOA pacuyeTa TeYeHNs rasa C KOHAeHcaumen ans «pery-
NApHbIX» cpefd. MNpyvmeHum Bclogy npy N> 1, KPOMe 30Hbl BbICTPOro
M3MEHEHUSI 3HAYEHWA B cymepkpuTuyeckoli obnactn (mpu It > 1,0
npumepHo ot Pr> 1,0 + 5,0-('r- 1) go Pr< 1,5 + 15,0-(7r—1)).

Homep
MyHKTa
cTaHgapTa

E.2.1

E.2.2

E.2.2

E.2.2

E.2.2

E.2.2

E.23.1

E.2.3

E.2.3.2

E.2.3.2
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OKOHYaHve Tabnmupl 4. 2

Howmep
Pexum
MeTopg pacueTta O6nactb NpMMeHeHus NyHKTa
TeyeHus
cTaHgapTa

r-2¢ Owmera-meToq (C pasHbl- TeuyeHne nepexofHbiX U «peTporpagHbix» rasoB ¢ KOHAeHcauuen, a E.2.3.3
MW 3HAYEHUSIMU Napa- TakKe «PerynsipHbIX» rasoB M3 30Hbl ObICTPOr0 U3MEHEHUSI 3HAYEHWUIA
MeTpa omera A/ rasa B cynepkpuTuyeckoi o6nactu (npw I't> 1,0 npumepHo ot Pr> 1,0 +
n aByxgasHoii obnactm) +5,0 ('~ 1) go Pr< 1,5 + 15,0-(I'r- 1)).

20-I Owmera-meToq (C pa3Hbl- OCHOBHOIF MeToA pacyeTa [AAHHOrO TeyeHuss ans nepexogHbix un  E.2.3.3
MW 3HAYEHUSIMKU Napa- «peTporpagHbIxX» cpep.
mMeTpa omera ANns rasa
1 AByxgrasHoii ob6nactm)

-2®-I'  TOCTOSIHHbIN nokasa- «PeTporpagHble» cpefbl B OKOJIOKpUTUYECKOW obnacTu. E.2.2
Tenb  M303HTpPonbl  (C JonyckaeTcAa NPUMEHATb O0OblYHblE YpaBHEHWS C MNOCTOSAHHbIM E.2.3
pasHbIMKM  3HAYEHMAMMU nokasaTtesieM W303HTpONbl (NYHKT E.2.2) co cpegHum 3Hayenvem E.2.3.2
nokasarens AnA rasa fo nokasartesisi U303HTPOMbI.

1 nocne KoHgeHcauuu u
AByxdasHoli obnactn)

20-I-20  Owmera-meToq MNepexogHble cpenbl. MNpuUMeEHAIOT cpefHee 3HayeHue napametTpa E.2.2
omera.

[.12 YyeT achchekToB TepMOgMHAMUYECKON HepaBHOBECHOCTH

Mpu BCckMnauum cépacbiBaemblX cpef v KoHAEeHcaluun c6pacbiBaeMblX cped, a Takke c6poce AByxdpasHbIX raso-
XUAKOCTHBLIX CMeceli MOryT HabMl4aTbCs OTKIOHEHUA OT PABHOBECHOTO MOBeAeHWs (3a4epXKa BCKAMaHUA WU KOHAEH-
cauum, a Takke HepaBHOBECHbIe COAEPXaHWsl 1 COCTaBbl XWUAKOW U ra3oBoii has). Takoe noBeAeHVe BedeT K TOMy, UTo
peanbHas MponyckHasi CMocoGHOCTL KnanaHa okasblBaeTcsl 60/blie, YeM paccuMTaHHas W3 yC/I0BUI paBHOBECHOTO Mo-
BEfleHNs1 TedeHusi. Tem caMbiM pacuyeT Mo YC/I0BUAM PAaBHOBECHOCTU B 9TOM C/lyyae sIBNSeTCs KOHCepBaTWBHbIM (MAeT «B
3anac»). OueHKy CBepXy A1l NPOMNyCKHOM CNOCOGHOCTK B 3TOM C/lyyae JaeT pacuyeT no YC/I0BUAM Tak Ha3blBAEMOro «3a-
MOPOXEHHOTO» TeueHust — T. e. TeueHusl 6e3 maccoob6MeHa Mexay hasamu, Korga cofepxaHue n coctae as Ha BXoje B
KnanaH ukcupytoTca 1 ganee He MeHsIloTCS.

Mpu c6poce BCKUNAOLMX XUAKOCTEN U ABYX(ha3HbIX cMeceli ¢ MasibiM (Ao 0,05) MaccoBbIM ra3ocofepXaHuem ye-
pe3 knanaHbl ¢ KOpoTKMMK (Ao 100 MM) LWITyLepaMu Npy pacyeTe no paBHOBECHOW MoAenn addekT TepMoArHaMUUYecKoii
HepaBHOBECHOCTU MOXET NPUBOANTL K HE0OLEHKE NPOMYCKHOW CMOCOGHOCTU KManaHa B HECKO/IbLKO pas. B aTom cnyvae
npn pacyeTe peKOMEHAYeTCsl yuuTbiBaTb 3P EKT TEPMUUECKO HepPaBHOBECHOCTY.

B HacTosilee BpeMsl OTCYTCTBYET yHMBEpPCA/ibHas MeToauka yueTa HepaBHOBECHOCTM npu c6poce. B E.5 npusege-
HO HECKOJIbKO MOJlyaMNupuUYecknx cnoco6oB ans ee yyeta.
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MpunoxeHue E
(pekomeHayemoe)

PacueT nponyckHol cnocob6HocTn MK

E.1 MeTop npsAMOro MHTerpvpoBaHusa

E.1.1 O6wme nonoxeHms

MeToA NpPSIMOro MHTErpMpoBaHWA SABASETCA YHMBEPCasbHbIM METOAOM pacyeTa MPOMyCKHON Cnoco6HOCTH, npume-
HMMbIM NpK cbpoce BCcex BMAOB Kak 0AHOMA3HbIX, Tak U MHOrogasHbiX ra3oXuAKOCTHbIX Cped, a Takke cpef, npetepne-
BalLWmx ha3oBble npeBpalleHns. MeTog pekomeHayeTcs NpuMeHsaTb npy cbpoce ogHodasHbIX cpes C NoBeAeHNEM, 3Ha-
YMTeNbHO OT/IMYaKLWMMCA OT Mogeneli naeanbHON XUAKOCTU UM naeanbHOro rasa, B TOM 4uc/e npu cobpoce XMAKoCTu
MpY OYeHb BbICOKMX AaBneHuaX (MHOro 6onblue KpUTUYECKOro), nNpyu cOpoce XMUAKOCTU WK rasa ¢ TepMOgUHAMUYEeCKUMM
napameTpamu B6AM3N KPUTUYECKON TOUKM, Npu c6poce rasoB U3 CynepkpuTMYEeCcKoin o6nactu. Takxe AaHHbI MeTog peko-
MeHAyeTCA MPUMEHATb Npu c6poce MHOTOKOMMOHEHTHbIX Fa30XXUAKOCTHbLIX CPef C CUIbHO OT/IMYaLWMMUCA KOMMNOHEeHTa-
MU, npu cbpoce cpepf ¢ peTporpagHoli KoHAeHcauuei.

OnvcaHHble fanee Apyrve MeToAbl pacyeTa ANs pas3/iMuHbIX C/yyaeB NoBefeHus cbpacbiBaemblX cpef, hakTu-
Yyeckn BblTEKaloT U3 MeToAa NPSMOro MHTErpypoBaHNsA C y4eTOM ONUCHIBAIOLWMX AaHHbIE C/lyYan ypaBHEHW COCTOAHWUS.

E.1.2 PacyeT NponycKHOW CMOCOBGHOCTM METOA40M MPSMOro MHTErpMpoBaHnA

13 ypaBHEHWSI COXPAHEHUS! SHEPTVA NPK TEYEHUN Yepes naeanbHoe cono (LTyLep) ¢ y4eToM TepMOANHAMNYECKO-
ro cooTHoweHus dh = Tds + p~1-¢/P 1 ycnoBusi noctosiHcTBa aHTponuu ds cnegyet dpopmyna

mgp
Qdeal Po -2-J (E.1.1)

YpaBHeHue (E.1.1) TpebyeT TONbKO pacyeTa MJIOTHOCTU cCpefbl B 3aBUCMMOCTW OT AABJIEHUSA MPU NOCTOSSHHOW 3H-
TpOMWM, YTO MO3BOJIAIT MHOTNE TEPMOANHAMUYECKME BUBNNOTEKN, Tabnuubl 1 gnarpammel.

MeTog, NpAMOro MHTErpUpoOBaHKA 3akKovaeTca B pacyeTe MHTerpasa B ypasHeHun (E.1.1) yncneHHbIMU MeToAamu,
C OHOBPEMEHHbLIM OMNpefiesieHnemM xapakrepa Te4eHnss U BepXHero npegena nHrerpuposaHus. Muterpan s (E.1.1) v senu-
unHy G*ideal paccumTbiBaloT Kak dpyHKUMM oT PO, koraa POy6biBaeT oT P10 P2 (6o g0 3Hauenus PO(P\ P2)- ykasaHHOro
nsrotosutenem). Ecnm BennunHa G*idea|(PO) nmeeT MakCMMyMbl BHYTPU A@HHOro OoTpeska, TO mepBblli, 6awmkalimin k P1
MaKCVMyM, COOTBETCTBYET KPUTUUYECKOMY AaB/IEHNIO PKD 1 KDUTUHECKOMY PeXUMY TeueHus. Ecnu xe sBennyuHa G*idea|(PO)
MOHOTOHHO BO3pacTaeT Ha BCEM OTpe3ke, TO MMeeT MeCTO AOKPUTUYECKNI PEXUM TeYeHUs.

COOTBETCTBEHHO /19 KPUTUYECKOTO TeYeHns

(E.1.2)

[Na NOKPUTUYECKOTO TEYEHUS

"X
Qed P -2-]1" (E1-3)
kK P
[na pacuyeta nHTerpana B dhopmynax (E.1.1)—(E.1.3) oTpe3ok [P~ P2] cnegyeT pa3genvTb HA UHTepBasibl U pac-

cynTaTh C UCMOJIb30BAHNEM KBafpaTypHbIX hopmyin. Mpu ncnonb3osaHnn GopMysbl Tpaneuunii n pasgenerdun [P P2] Ha
nuHtepsanos [pH)(pO), j=1! ... n, p(°)= P1p(n)= P2, ypaBHeHne MeTOfa NPAMOro MHTErPUPOBAHNA UMEET BUA

yr
P() =P (E.1.4)

raep| = p(P4s-|).

PaccuutbiBas nocneposartesibHO cnaraemble, fo6asnaa ux K cymme B copmyne (E.1.4), onpefenss 3HavyeHus
(3]deai(™) pna paBnennii PG),j = 1 ...n1n NpoBepss, KOrga OHW HauyMHaKT YMEHbLUATLCS, 3a O4MH NPOX04 ONpeaenstoT:

- Xapaktep TeuyeHus (KpUTUYeckoe Wan AOKPUTUYEeCKoe);

- KpUTUYeckoe faBfieHne (A4aa cayyas KpUTUYHECKOro TeyeHus);

- MaccoBblii pacxog G*ideal.

YuntbiBas, 4To nNpu cobpoce cpep ¢ ha3oBbIMM NpeBpaLleHnAMU KpuTuyeckoe AasneHne 4yacto (0CO6EeHHO Mpu BCKM-
naHun) HaxoAUTCA Ha rpaHvue dasoBoii AnarpaMmbl, NPy pacyeTe TakuMx ClyyaeB METOAOM MPSMOro UHTErpPMPOBaHMA MO
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dopmyne (E.1.4), B Habop Touek P() cnepyeT BkWUaTb TOUKM MEpeceyveHns n3o3HTponsl 5 =5 " rpaHuuamm asoBoi
anarpammbl.
3 ypaBHeHus (E.1.1) cneayeT, 4TO MpU KPUTUYECKOM peXmMe TedeHus

Gad =  wp'Rp m (E-1'5)

1 CKOPOCTb Cpefbl Ha BbIXOAE W3 WTyLepa AOCTUTaeT CKOPOCTM 3ByKa

roe Nikp — nokasatesib U303HTponbl N = (31NP/3Lnp)5 npu gaBneHun Pkp.

YpaBHeHue (E.1.5) moxeT He cobnofatbCca ANA cay4das, Korga Touka KpUTUYeCcKoro UCTeyeHns coenagaeT c nepe-
CeUYeHMEeM W303HTPOMbI C rpaHuuein mexay obnactamu a3oBoi guarpaMMbl cpefbl (IMHUEN BCKANAHUS UAWM NNHWENR
KOHAeHcauun). B aTom cnyyae nokasatesib N303HTPOMbI U CKOPOCTb 3BYKa MOTYT UCMbITbIBATb CKAYOK Ha rpaHuue d)a3oBoi
AnarpaMmmel, ¥ UMeeT MeCTO HepaBEHCTBO

yjnkp @ ‘Pxp — Gideal — " Mkp '“kp 'Pkp '

rae m+p u — 3HaueHUsa nokasaTesnia U303HTPOMbI COOTBETCTBEHHO CO CTOPOHbI AaBNeHW 6oMblue U MeHblue PKp.
Takoil cnyyait MOXeT MMeTb MecTo, Korga nokasaTeslb M303HTPOMbI M CKOPOCTb 3ByKa Ha rpaHuue asoBoii Au-
arpammbl MpU M303HTPOMHOM PACLUIMPEHUM CKAYKOM YMEHbLUAIOTCS M MPOUCXOAUT Nepexof TeueHus W3 A03BYKOBOro B
CBEPX3BYKOBOE — Hanpumep, Npu BCKUNAHWK XWAKON WKW KOHAeHcauun razoo6pasHoii cpefb.
YpaBHeHnus (4.1) u (4.2) AN MeToaa npsaMoro MHTerpupoBaHusl 3anucbiBaloTCsl B Buae

‘X
B I dp
G=a-Kc-KVKW-Fp0 -2- f— (E.1.6)
Ap
F= 0. - (E.1.7)
dP
a-Kc Kv Kw Np0 .2 g
Ap
Ona eguHuy navepenust G, kr/u, F, Mmm2 u P, MMa
ap *
G=3,60-aKc.Kv Kw FpO 21 (E.1.8)
E - G, . (E.19)
X
dP
3,60 sa eKceKVveKWsA/sp0 -2-J —
=]
Ans egnHul, nsmepenuss G, kr/u, F,mm2, u P, 6ap
X
G = 1,138 *a *Kc*KveKweFm0 -2 .]" (E.1.10)
i, p
G
F= . E.1.11
X ( )

dP
1,138 *a *KceKveKwe/Vep0 _2 J
P

E.2 AHannTu4yeckne mMeToabl pacyeTa Ha OCHOBE ypaBHEHWIA COCTOSHUSA

E.2.1 PacueT no ypaBHEHUIO HECXKUMAEMOWN XNAKOCTH
TeyeHne HeCXMMaeMol XUAKOCTW Bcerga AokpuTtuyeckoe. MofctaBuB ypaBHeHus coctosHus (4.27) B dhopmynbl
MeToAa NPsiMOro MHTEerpupoBaHns, nosayvymm

K,=V2-(1-M. (E.2.1)

3aBucMMocCTb koadhpuumeHta Kn oT OTHOWEHMA abCOMOTHLIX AaBMeHWd nocne v A0 knanaHa p npveBefjeHa Ha
pucyHke E.1.
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PucyHok E.1 — KoadhdomumeHT Knpans HecmMmaemon Xnakoctu

E.2.2 PacueT TeueHus cxmMmaeMoii cpefbl No ypaBHEHUSAM NMOCTOAHHOIO NokasaTenisl M303HTPOMNbl U omera-

MeToga

MopactaHoBKa ypaBHeHuli cocTosiHns (4.28) n (4.29) (c Pv plB kauyecTBe 6a30B0Oli TOUkM) B hopMy/bl MeToga nps-
MOTO UHTErPUPOBaHUSA M NOC/eaylolLee aHaIMTUYeckoe UHTErpupoBaHme gaet dopmynbl Ana pacdeta Kn, Pxp, Knip n Ky,
npvBefeHHble B Tabnuue E.1.

Mpu p < Pp TeuyeHue KpuUTUYeckoe, B MPOTMBHOM Cllyvyae AOKPUTUYecKoe. PacueT BbINOMHAKT B COOTBETCTBUN C
npunoxeHuem [ n hopmynamu, npuesegeHHbIMn B Tabnuue E.1.

Ta6nuua E1— dopmynbl gns pacyeta koagpdpmumenToB Kn, pkp, Knkp u Kb

Koadp- MeTop,
duym-
eHT MoCTOSAHHBIA NnokasaTesb N303HTPOMNbI Omera—MeTo,q
o e [P (-2-[colnp +(co-1)(1-P)])/r (E.2.10)
K - "o ~
" \n -1 P n co-(1/p-1)+1
Moun=1 (E.2.3)
Inp
HaxofaT u3 pelueHns ypaBHeHuWs
Prp 2 U <€2'4
( ) [2 m0-(a)-1) -p, J2- (0)- 1)2+2-0)2mnp, +1 =0, (E.2.11)
P- (n +I)
Moun=1 pelaemMoro 4YMcNeHHo 60 C MCMNOoMb30BaHMEM
1 o
B =-==0,60653 (E25) ¢ p'vrlyll-l'lbl(,l’o44600_ 5 -1(-0,703560+0,014685110)
o _ y ..-0,56261 (E 2 12)
(cm. pucyHok E.2) P [ 1-0,009343 Vcol o
(cm. pucyHkn E.3 n E.4)
Knk
P Ko e
<e-2-6) (E.2.13)
(cm. pucyHkn E.3 n E.4)
Momn=1
*,,=-1 =0,60653 (E27)

(cm. pucyHok E.2)
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OkOHuaHne Tabnmupl E. 1

Koadp- MeTop,
huyn-
eHT [MOCTOSAAHHbIV NoKaszaTenb N303HTPOMNbI Omera—MeTo,q
(E.2.8) i
In+1 0 7 n+ivel K = (-2 +comto *Inp + (c0-1) +(1- P)])
In- 1 ' [co-(YP-1) + 1]-pk

40

(cm. pucyHok E.6)
Mpmn=1 (E.2.9)
Kb=p-~-2elnp

(cm. pucyHok E.5)

n

MpumeyaHune — MyHKTUPOM AaHbl KOI(PPULUEHTbI 4151 YPaBHEHWUSA MOCTOSIHHOTO MoKasaTesisi U303HTPONbI
npu pacyeTte Mo KOMOUHaLWMM ypaBHEHUI cocTossHMA (Tabnuua E.2) — B 3aBMCMMOCTM OT yncna Maxa Ha Bxofe B kianaH

PucyHok E.2 — KoadhdpuumeHTbl prp n KNkp ans ypaBHEHUS MOCTOSIHHOTO NokasaTesisi U303HTPONbI
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0,001 0,01 01 1 10 100 1000
©
MpumeyaHune — lyHKTUPOM [aHbl 3HAYEHUA ONS YpaBHEHUS MOCTOSAHHOIO Mokasatesis U303HTponbl (4nA
cpaBHeHus)
PucyHok E.3 — KoathdumumeHTbl Pp n Knkp Ans omera-metoga
MpumeyaHune — TyHKTUPOM faHbl 3HAYEHUA L1 yPaBHEHWS MOCTOAHHOIO nokasatesisi U303HTponbl (414
CcpaBHeHus)

PucyHok E.4 — KoadpdouumeHTbl @3p 1 Knkp gns omera-metoga
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n=20 n=1,6 n=1.2 n=1,0

04 0,5 0,6 0,7 0,8 0,9 10
P

PucyHok E.5 — KoadpduumeHT Kb ans ypaBHeHusi NOCTOSIHHOTO nokasaTens U303HTPOMbI

PucyHok E.6 — KoadhgpuumneHT Kb ans omera-metoaa

E.2.3 PacyeT no KOM6MHaLnn ypaBHEHU I COCTOSAHUSA

PacueT mMaccoBoil CKOPOCTM Ha OCHOBE YMPOLLEHHbIX YPAaBHEHWUIA COCTOSIHUS MOXET OblTb UCMONb30BaH W ANS CY-
Yyasi, korga cpega npu U303HTPOMHOM PacLUMpPEHUN OAWH WM HECKOJIbKO pa3 nepecekaeT KpuBble KUNEHUS U KOHAEH-
cauuun. B aTom cnyuyae B Kaxpaoli ha3oBoit 061acTu 3aBUCMMOCTb MIOTHOCTU Cpefbl OT AAB/€HWS ONUCLIBAETCS CBOUM
YPaBHEHUEM COCTOSHUS.

MycTb cpepa npu cbpoce c gasneHns P1lpao gasneHus P2 nepecekaeT KpuBble KUMEHUS U KOHAeHcauuum T pa3 B
Toukax (pi), pi1)), npudem P1> p(1) > ... > P<r) > P2. Toukn (P™ p”) genst otpesok [Pn, P2] Ha (T + 1) yacTeil (MHTep-
BaJIOB), Ha KaXAOM M3 KOTOpbIX 3aBucuMocTb p(P) onucbiBaetcs ypaBHeHuem coctosiHua (4.23) nam ([4.24), npuyem co
CBOMM 3HA4YeHMEM MokasaTesisi M303HTPOMbl WK nNapameTpa omera. Mpu ucnonb3oBaHuM ypaBHeHus ([.24) B kayecTBe
6a30B0Ii TOUKM MPUHMMAIOT HauaslbHYH TOUKY MHTepBana. Ha nepBoM MHTepBasie MOXHO MCMOJIb30BaTh TaKXe ypaBHeEHUe
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HecxnMaemol xugkocTn ([.22). PacyeT MaccoBOil CKOPOCTU BbINOJIHSAOT NocnefoBaTeNIbHO M0 yYacTkam Mo creaytolle-
My anropuTmy:

1) paccuntatb nepsblii nHtepsan [P.,, P(1)] cornacHo E.2.1 wnn E.2.2:

- eCcN1 BHYTpY faHHoro nHTepsana (P > P(1)) JocTuraeTcsi KpUTUYECKOe TeYeHue, TO pacyeT 3aKOHYEH;

- B NPOTMBHOM CJlyyae paccuutaTb MaccoByt ckopocTb Gif* ,, cooTBeTcTBYyHOLLyO faBneHuto P\ 1 nepeiitn k pac-
yeTy nocnefywLInX NHTEPBAOB;
2) Npu pacyeTe UHTepBasa, HayMHawoweroca B Touke (PG), p”), yxe paccumtaHa maccosas ckopoctb G " ,, coOT-

BETCTBYIOLLLAA AAaHHONI Touke. [INs pacyeTa MaccoBOli CKOPOCTU BHYTPW [aHHOrO MHTepBasia UCMo/b3yT YPaBHEHUS Me-
Tofa NPSIMOro MHTErpMPOBaHNSA, HO YUYUTLIBAKOLME HEHY/IEBYH CKOPOCTb B Ha4Yane MHTepsBana

Rgp™"
Nded Fo 2\ (E.2.15)

[laHHoe ypaBHeHMe yao6HOo 3anncaTb B 6e3pa3MepHOM Buae, UCMonb3ysa yncno Maxa B Touke (P”, p”) n koadhcu-
LMEHT K®

Mm= i
yin-1 mo-wPQ

Bl - PO 1)

'X
K1 =p, (MO)2nY M (E.2.16)
1P
roe p = P/IP<Y),
p = p/p();
N(') — nokasartesib N303HTPOMbI CO CTOPOHbI AaBNEHNA MeHbLue pW.
MoacTtasnsas ypaBHeHUA coctoaHus (4.28) wnu (4.29), nonyymm ypaBHeEHUs A1 KPUTUYECKOro OTHOLWEHUs faBrie-
HUA M, KoadpdpmuymeHToB KM, KjjMu KM, npuBeaeHHble B Tabnuue E.2. YpaBHeHusl, npuBeaeHHble B E.2.2 (Tabnuuya

E.1), npeacTaBnstoT co60i ux npeaenbHbliii criyyait npy M = 0.
Ecrim MNe>1,0, To kpuTuyeckoe TeuyeHne uMeeT MecTo npw gasneHnn Prp = p(i) u Gdd =G »,.

Ecrim MY) < 1,0, To, ncnonb3ya ypaBHeHust Tabnuupsl E.2, paccuntatb BEIMUYNHY pSM.
Ecnu p(3+i)/p(J)<p©M (p2p(J) c pAMana nocnegHero HTepeana), ToO KpUTUYECKOE TeyeHne AOoCTUraeTcs BHYTpU
3TOro MHTepBana npu p < p<M.p () 1 MaccoBy CKOPOCTb paccyMTbiBatoT no hopmyne
<3;.,=C"'P 7.
roe Kok M— onpegenstoT no dopmynam tabnauubl E.2.

ECnu KpUTMUYECKOE MCTEUYEHUE HEe JOCTUraeTcs BHYTPM MHTEepBana, To c/iedyeT paccumMTaTb MacCoBYH CKOPOCTb MO

dopwmyne
B i /PO
roe KGv— onpegenstoT gna @= pti+V/pti) no doopmynam Ttabnmubl E.2, 1 BbINOMHUTE NEPEXOL K TOl Xe npoueaype ans
creayoLero nHTepeana.

Ta6nuua E.2— dopmynbl gna pacueta koadpdpuymentoB Knm, GpM, KnkpM n Kem

Koadp- MeTog
huum-
eHT MoCTOSAHHBIN NokasaTeflb U303HTPOMbI Owmera-meToq
M ( Mr/(A—2[tolnP +(CO-1)'(1- P)))12 fFE77s,
N H N -

K" = 1 <E'2'17) nm* 0-(1/p-1) +1
Moun=1
Anm =p->/-2 1np+ 42 (E.2.18)
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OkOHYaHne Tabnmupl E.2

Koadp- MeTog
hnyn-
eHT MoCTOSAHHbIV NokasaTenb N303HTPONbI Omera—MeTo,q
ProM YpaBHeHue
(E2.19)  [2 -c0—o>—1)- PpM 2-(0) + 1)2+
(E.2.26)
+2 ea¢In Gpm+1 - M2= 0,
Moun=1 peLlaemMoe Y1C/IEHHO /IMB60 C MCNOJIb30BaHNEM
M2- 1 hopmy bl
PKpM - eXP| 2 (E.2.20) 2.0+ M2
PPM= 7----- /= = E.2.27
(cm. pucyHok E.2) 2(0+720)-(2w-1)-M2 ( )
Mpn M « 1 MOXHO NpUMeHsTb 60/1ee TOUYHYL0
thopmyny
M2
Po M P LT (E.2.28)
141 ®+ (co-1)-Pip
+ -
co-(co-1)dbwp “
_ M
co-(co-1) P
Pxp — KpuTuueckoe OTHOLWEHME [aBneHui
npu M=0
Kn koM
Kp | «F Pkp (E229)
Kp = \ M 'Pkp*M = ® - \)—O
o "+l (E.2.21)
. n 2 V-1 (.l+ n-1 M,,-I/IZ( -A
Jin+1[n+1
(cm. pucyHok E.2)
Moun=1
N -
KnkRv = exp M2-1 (E.2.22)
o Kk, = n+l Aom (M= 2.LLI.[/q/H-“er(LU-10) pE (E.2.30)
“T na [K fo (hu—+11.8,,, -
(E.2.23)
n+y (I'I 2(17—)
nr
2J 1
Monun=1
KM= @3 "-2 Inp+M2 exp 1-M2 (E.2.24)
Ecnu Tekywmii HTepBan nocnegHunii, TO MaccoBYyk CKOPOCTb paccyuTbiBaloT no opmyne
G,., =K® . (E.2.30a)
roe — onpegensTt ana 3= P2/P<) no popmynam tabnuubl E.2.

Haunbonee BaxHble 1 YacTble c/lyyan pacyeTa Mo CoOYeTaHWK YpaBHEHW COCTOSHUSA NPUBELAEHbI HUXE.

E.2.3.1 PacueT BckunawLeit xuakoctn. CouetaHme Moaenein HecXmumaemoli XuaKkocTu 1 oMera-meToaa.

Ana cnyyas TedyeHns X-2d ncnonb3yoT codeTaHWe YpaBHEHUI HECXKMMAaEMO XUAKOCTU 1 OMera-MeToAa.

ECnn Npu M303HTPOMNHOM pacLIMPeHun cpefibl KpuBasi KuneHusi nepecekaetcs npu gasnedun P\ P1> p(1) > P2,
TO TeYeHe MOXET GbiTb ONMUCAHO YpPaBHEHWEM HECXKMMaeMoii XUaKocTn Ha uHTepsBane [Pv P<1)] u ypaBHeHueM omera-
MeToda Ha nHTepane [P<1), P2] ¢ 6a3oBoii Toukon (P<1), p(1y n BenuunHoii w= 1/n- (1) B gByxhasHoi obnactu gnsa gaHHo
6a30Boii Touk/. B aTOM cnyyae uncno Maxa B TOUKe NMepeceyeHusi Co CTOPOHbI AByxda3Holi obnacTu
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M@ = ~2-co -(1/7-1),

(E.2.31)
raoe P1=P("IPV
Mpu atom ycnoue M > 1 3anucbiBatoT B BUge
2co 1
M (E.2.32)
2w+l 1+0,5n(Q"
Ecnn ycnosue (E.2.32) BbINOMHEHO, TO KPUTUYECKOe TeueHne gocTuraetcsa B Touke (MU p(1d
Pkp =

Kn,=V 2-(1-P,). (E.2.33)

Ecnu ycnosue (E.2.32) He BbINO/IHAETCS, TO UMEET MECTO KPUTUUYECKOE UK LOKPUTUYECKOE TeYeHne B ABYXdasHow
obnactu. B atom cnyvae

/ -.yl2
2 1_mH-03.p,.In" +(co_1).(P_Pi)
, v L (E.2.34)
Kn KoM ~ co-(PUp-1)+1
rae @= PIPy
KpuTnueckoe OTHOLLIEHWE AaBfieHni [3Q HAXOASAT U3 ypaBHEHUsI
2co-((0-1) — (0+12+2 <@-inPCkYy 200 (o (E.2.35)
2 Pi Pi
KOTOPOE MOXET GblTb PELUEHO YNC/IEHHLIMW METOAAMU WM C UCMOJIb30BAHUEM MPUGIMKEHHOW hopMy bl
1
"o (E.2.36)
P " Pi'PpM 9 (0_1
2(0(3,
Mpn M(1) « 1 (korga (3L= P~/P., o4eHb 6/1M3K0 K 1) 60/bLUYI0 TOYHOCTbL AaeT hopmyna
1 M2
P Pi'Pp0 *-
L 1 ©+(©1) Peo w2
0—(0—) +fxo
M, = 2(P71-1) (E.2.37)
1—1—0 DmyD

roe (3e0 cooTBeTCTBYET KPUTMUECKOMY OTHOLUEHWo aasneHuii npu /171 = 0 n ero HaxogAT us ypasHeHus (E.2.11) nam no
topmyne (E.2.12).

Ana kpuTnueckoro tedeHmna (npm B< @p)

Krp Kniy P, (E.2.38)
x ©
, 2
24P (0 1-pi+(opl1m+((0-1)([3-p1)
K. =

E.2.39
[(Oe(Pi/P —1)+ 1] *pk ( )

Mpadukn 3aBucumoctn @p = f((3.,) n Knkp = f(Pxp) oT (3P 419 pasnnyHbIX 3HAYEHWI (0 NpVBELEHbl COOTBETCTBEHHO
Ha pucyHkax E.7 n E.8.
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Pkp

01

PucyHok E.7 — 3aBucumocTtb @@ = f($.[) npu BckunaHum XugkocTm

PucyHok E.8 — 3aBucumocTtb Knkp = f(3Kp) npn BCckunaHum XmnakocTtu

E.2.3.2 PacueT KoHAeHcupytolerocs rasa. MNocTosHHbIN noka3aTeslb M303HTPONbI C PasHbIMK 3HAYEHUSIMI Nokasa-

Tena Aansa rasa n gsyxdasHon obnactu

[na cnyyasa teyeHus M-24 ncnonb3yT ypaBHEHUE cocTosiHUs ([.28) ¢ pa3HbIMU 3HAYEHMAMK NokasaTens U303H-
Tponbl ANA rasa u AByxgasHoi obnactu.

Ecnv npy n303HTPONHOM pacLUMpeHnn cpefbl KpMBas KoHAeHcaummn nepecekaeTtca npu gasneHnn P<l), P1>p(1)> P2,
TO TeUEHNe MOXET 6bITb OnMcaHo ypaBHeHneM ([,.28) ¢ nokasaTesiemMm U303HTPONbI 11 Ha uHTepBane [Pv P<1)] (o6nacTb rasa)
1 ypaBHeHuem ([.28) c nokasatenem M303HTponbl N2 Ha uHTepBane [PAY P2] (aByxdasHas o6nacTb).
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"1
n -1 ~
Ecnup, =p'7p,>p>,)= -1_ , TO KpUTMYECKOE TeYeHne He JoCTUraeTcs BHYTpW ra3oBoli o6nactu. B atom

c/lyyae paccumTbiBalOT 4Mci0 Maxa B TOUke nepeceyeHus NMHUN KOHAEeHcauum co CTOPOHbI AByXda3Hoi obnactu

PR f nt N
M = ! LIPS
@ m2 -1 P 1 (E.2.40)
v o2 1 y
Ecnn M(1)> 1, To
"1
P n-1
Mo 1+—= (E.2.41)

2-n, 2

Ecnu ycnosue (E.2.41) BbINOSIHEHO, TO KPUTUYECKOE TedyeHne gocturaetcs B Touke (P<1), p(2), n

Pkp = Pi.

Knkp = K(,) = z“l (E.2.42)

Ecnu ycnosue (E.2.41) He BbINOMHAEGTCSA, TO UMEET MECTO KpUTUYECKoe 1M AOKPUTUYECKoe TedeHue B AByXda3Hoi
o6bnactu. B aTom cnyuyae

-1 Al MmN o pa 4
_ - POPO  2a PN e L 2
Kn=Knvn2 M{)» . POAT -1 44 1 P2 P, -1 PlI"-p*-,  (E243)
*\/Pj A on -1 n-1
roe @ = PIP<Q).
n2
> A A
2 121 n n2-1
i i IH—--m i1 - E.2.44
Pp  Pi'PpM Pi 2+ ey P 1/ ( )
n+1
1T 2(n21) nH
2-n2 2 W-1 1+ n, n2-1 . 0 2n
KM= o4 [n2+Y n2 n— Pi -1 (E.2.45)
n2+1
ﬂ2+l 2 n2+1 j'|2-]_ 2n2-1) 2 6
b 24 P2 -P 22 5 (E.2.46)

E.2.3.3 Omera-meTo/[, C ABYyMS 3Ha4YeHUAMU napameTpa omera

[aHHbI1 MeTo4 MOXeT NPUMEHATLCSA AN TeyeHun 2d-I, a Takke B psge cnyyaeB AN TedeHuin M-24 un XK-2d
(cm. Tabnuuy 4.2).

B aTOM cnyyae npu M303HTPONMHOM pPacCLUMPEHUU CPefbl KpMBas KOHAEHCaUuuM U KUNEHNs nepecekaeTcs npu aasre-
HUM P<4 P1> p(1)> P2, nTe4yeHne MOXeT BbITb ONncaHo ypaBHeHnem ([.29) ¢ napameTpom ool n 6a3osoii Toukoit (P.,, p.,) Ha
nHtepsasnie [P~ P<1)] n ypasHeHnem (4.29) ¢ napameTpom a2 1 6a3o0Boin Toukoi (P<l), p(1)) Ha nHTepsane [MY P2

Ecnu 3L = P(1VP1 > pip(col), roe Prp(col) onpenenstoT ns ypaBHeHusa (E.2.11) wam no popmyne (E.2.12), TO KpUTu-
ueckoe TeuyeHue He JocTuraeTcs BHYTpu uHTepBana [Pv M1)). Torga paccuutbiBaloT uncio Maxa B Touke (P<4 p<4 co

CTOpPOHLI MHTepBana [P<4 P2

i-Pi @ *Inp, —1
MA =K, PI-PL w002 -2 1+ E.2.47
y 1 Pdi.pO) co,-(co,-1) pl ( )
Ycnosue /1"1)> 1 B 3TOM c/ly4yae 3anucbiBaloT B BUAE

1-co, Inpl | 1

, (E.2.48)
@ —{co, —)-p, 2 a2
EC/M OHO BbINOJSIHEHO, TO UMEeT MecTO kKputudeckoe TedeHue B Touke (PV p.,) u
Pxp = Pi-
- 2-[(0, Inp, +(b), -1)-A- p,) D"
(- 2-[(0, Inp, + (&), -1) (- p.)]) (€.2.49)

K =K =
e n(eol) T,(1/p,-1)+1
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Ecnun ycnosue (E.2.48) He BbINOMHSAETCS, TO UMEET MECTO KPUTUYECKOE WK AOKPUTUUECKOE TeUYeHre Ha NHTepBase
[P<1), P2]. Mpn atom

K =K M@ ) .~ p- { - 2°[<OFInPl+ (f>1" 1)°(PI" 1)] - 2'[ (* 1" (1" 1)'PI]*[ )2 InP2 + ({2 - 1)-(1" p)]}\2  (E.2.50)
ol [0 (WP, -1) +1 ][ oR-(1/(3R-1) +1]

Pp = PrPKkpM(® 2.7 1)), (E.2.51)

roe PxpM((02, M(1)) onpeaensitoT n3 ypaBHeHus (E.2.26) unm no doopmynam (E.2.27), (E.2.28),

(E.2.52)

HK%I‘IKM
Fo e 2 Uge s s

Kh= {-2w 2 [tol-Inpi +(to1-1)(1-pD]-2(02 [col-(0)1-1)p l]-[a>2-|np2+(a>2-1)-(l-p2)]}1/2 (E.2.53)

PKp *n/ m(VPi- 1)+ 1 «[ CO2m(1/p2-1) +1 ]
E.3 PacueT BcnomoraTtesibHbIX BE/TNUYUNH

E.3.1 PacueT BenMUMH nokasaTesia U303HTPOMNbI N NapamMmeTpa omera
E.3.1.1 PacuyeT Be/iMUYNH nokasaTenss M303HTPONbl 1 NapameTpa oMera Ans rasa u cynepkpuTu4eckon cpeppl
MokaszaTenb M303HTPONLI M, BOOOLLE roBOpsl, HE paBeH nokasartento agunabartbl K = cp/cv. MimeeT mMecTo TepMoguHa-

MnyeckKoe CooTHoweHue
n = KK, (E.3.1)

roe K = (31np/21nP)r — 6e3pa3MepHblii KO3 PULMEHT N30TEPMUYECKON CKUMAEMOCTH.

Ons pacueTa 3HaueHuii M unm pacyeta no gopmyne (E.3.1) yepes BenuunHbl K = cp/cv MK = (Anpla\r\P)Tana peans-
HOro rasa v cynepkpuTuU4eckoli cpefbl cieayeT UCNoMNb30BaTb TepMOAMHAMMYECKe BUBANoTekn nnu Tabnuubl.

Mpn Pr<0,7, Ir< 1,5unpu Pr> 1,0, 7I'> 1,5 gonycTumMo MCNosib3oBaTb BENMUYUHY UAeaslbHO-ra3oBOro nokasaresns
aanabatbl K BMECTO BeMYMHbI T.

E.3.1.2 PacyeT Be/IMYMH nokasaTens M303HTPONblI 1 napameTpa omera Ans AsyxdasHbix cpes 6e3 maccoobMeHa

Ecnn maccoobmeH mexay XUAKON 1 ra3oBoi hasaMmy OTCYTCTBYET UM UM MOXHO MpeHebpeyb, napameTp omera u
nokasaTteslb M303HTPOMNbI paccumTbiBalOT Mo opmyne

e-(1-e) (Ng-n,)2

(E.3.2)
e-nfi+(1-e)-Ngppa

®=n1l=e-n 1+(1-e)-n,1+

14 (1-x) P9

X p
ng = (31nP/31npg)5;
n, = (3LnP/31np|)3;
pa=- (3lnpg31nT)p;
A =- (3lnp|/a1nn)p;
Np=-(31n7731nP)3 ;
N, =- (@n773AnP)59

roe £=

Z-R,
= LY
nn T. % Fa 9
]'|’ =
T-Prcp cpi n.-p,
‘W
k -2el
|_ ey

YpaBHeHue (E.3.2) npuMeHMMO 4151 peasibHbIX Fa30B M XMAKOCTE BO BCEM AManasoHe AaBfieHUI, TemnepaTtyp v 3Ha-
YeHWil e, 0gHaKo onpejesieHne HEKOTOPbIX NapameTpoB (Npexgae Bcero n,) TpebyeT TOUHbIX TepMOANHaMUYECKUX GnbanoTek.

Mpu e > 0,2 1 BAanM OT KPUTUYECKON TOUKM XMAKOIA chasbl (Mpu npuBeseHHOM fasneHun PN < 0,5) MOXHO npeHe-
6peyb CKMMaeMOCTbIO XUAKOCTM U UCMONb30BaTb 60/1ee NPoCToe ypaBHeHne

-1 k9 XCK9+(1-x)-cd

a3=n =¢£
I'IA xcm+(1—x.)cg

(E.3.3)
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B cnyuae, korja nosefieHue ras3oBoii hasbl 6/1M3K0 K naeansbHoMy (Npy NpYBeAeHHbIX Temnepatypax U AaBneHuax

K
raza Prg< 0,7, 7rg<1,5 wm Prg< 1,0, I'rg > 1,5), MOXHO He yunTbiBaTb B ypaBHeHUn (E.3.3) MHOXUTENb — .
no

E.3.1.3 PacueT Be/IMuMH nokasaTesnis U303HTPOMbI 1 NapamMeTpa oMera AMs NapoXUAKOCTHLIX CMecell 0fHOKOMMO-
HEHTHbIX cpej
[Nsi 04HOKOMMOHEHTHbIX MAapPOXMUAKOCTHLIX CMecei napameTp oMera pacCumTbiBAIOT MO YPABHEHUIO

©=1"1-  TA2- 2-71-JVPg +(1-£)-P,J + /Oy +(1-€)-/cil =

X+(@L-X)N- (E.3.4)
T - — . o12- 21 ¢[e *Pa+ (1- e)p,] +[e o/fg+ (1- e)-"|],
x+(1_x).El 3"
Pi
rae K4, = (3lnpg/2nP)T= kg/ng,
o = (31npY¥3a1nP) 7%= /cin,;
P (p.”-p,”) chnl.g
g avnpP
hgl = hg ~ hl-

[na 6onblWMHCTBA UHAMBUAYANbHBIX BELeCTB BennymHa J1 meHsetcs B npegenax ot 0,04 go 0,16, meaneHHo BO3-
pactas BAO/b KPWBOW HAacbIWeEeHWs OT TPOWHOWN TOYKM A0 KPUTUYECKOWN Touku. VckayeHne cocTaBnsawT sogopod (1 ot
0,16 go 0,21) urenuii (N ot 0,22 go 0,26).

OcTasnbHble napameTpbl Te xe, 4To 1 B 3.1.2.

CXUMaeMOoCTbO XNAKOCTU /G B ypaBHeHun (E.3.3) Bclogy, KPOME OKPECTHOCTU KPUTUYECKOW TOUKU, MOXHO NpeHe-
6peyb, npuHumas I = 0.

YpaBHeHue (E.3.3) MoxeT ObITb Takke 3anucaHo B Buae

o=n1=ecp+ (1- €0,
ag=pa-Na-(/Na-1)2-M/ing, (E.3.5)

0] =P <N mQUN, - 1)2+ 1/n,.

YpaBHeHus (E.3.5) n03BONAIOT OLEHUTb BENYMHY CKadka nokasaTenst M303HTPOMbI Ha rpaHule AByxdasHoli obnactu.
Mpn Ps< 0,5 gonycTyMo oueHMBaTb CBOWCTBA CpeAbl MO MOAENN MAeanbHOro rasa U HeCXXMMmaeMon XUaKocTn, npu-
HAMaA p =/c =1, p(= g =0 v npumeHsas ypasHeHune (E.3.4) B Buge

X+ (@1—x)-—
=,-1=£ " _ 1 2+e.(1_2.M1) = - — — —— 12+ (1-211). (E.3.6)
Ump x+'(1->&)Eg‘ ZQqu
¢!

Mpu Pr<0,1 moxHo cuntatb Zg=1,0  — «1,0.

MoaToMy npu BbICOKOM rasocogepxaHun (X > 0,5) MOXHO MCNOMb30BaTh YNPOLEHHOe ypaBHeHne
n2
o=n-1=[xcpa+t(1l-x)cd] ---—-- — +e(1-2A). (E.3.7)
X'y
Ha nnHum kmnenunsa (npy x =0, e = 0)

©=n1=m=P Wl 1/, -1)2+1n, =—m Q@ A2+/G- 2+F A . (E.3.8)

Pg Z3 Rya

Mpu Pr<0,5

o=nl=m=~m~A._ ~ . A2 (E.3.9)
Pg Z9 R yn
E.3.1.4 PacyeTt Be/iM4MH NnokKasaTesid U303HTPOMbI U NapamMeTpa omera BYXTOYEYHbIM METOAO0M
[N MHOroKOMMNOHEHTHbIX ABYX(ha3HbIX CMeceli ¢ MaccoobMeHOM MexAy rasoBoi W XUAKON dasamu pacueT na-
pameTpa omera (nokasaTtens M303HTPOMNbI) TpebyeT NpoBefeHUs pacyeToB (pa3oBOro paBHOBECHS, B TOM 4ucrie yyeta
M3MEeHEeHMs1 COCTaBOB XMAKOW W ra3oBoli a3 B Npouecce ncnapeHns uam KoHAeHcaumn.
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OfHaKko ec/iM U3BECTHbl 3HAYeHUs NNOTHOCTEN ANS ABYX AAaBNEHW Npy M303HTPOMHOM pacLIMpeHuMn, 3HaveHue
napameTpa omMera wauM nokasartesil M303HTPOMbl MOXHO OLEHUTb M3 ypaBHeHuit (4.28) wam (4.29). B yacTHocTh, ecnu
[ONOSTHUTENbHO K 6a30BOI TOYKe P*, p* M3BeCTHa BeMYMHA MJIOTHOCTU 418 BTOPOI TOUKM P**, p** napameTp omera gns
omMera-meToa onpegensoT no opmyne

o= P7 Pt E.3.10
o'lp" - 1 ( )

PekomeHayeTcss ucnosb3oBaTb B KauyecTBe BTOPOM TOUKM 3HAYEHWE MAOTHOCTU MPU M303HTPOMHOM paclunpeHun
npu gasneHun 90 % ot 6a3osoro: P** = P09 = 0,9 P*. B aTtom cnyuvae

0= 9(p*/p09- 1) (E.3.11)

AHaNOrMyHo Npy UCNob3oBaHUM ypasHeHus (4.28) nokasateslb U303HTPOMbI ABYX(A3HONA CMecy MOXeT 6biTb pac-
cuuTaH no AByM Toukam no cpopmysne

h(pYp"
(pl p") ' (E3.12)
In (p'/p**)
E.3.2 PacueT n/10THOCTU cpefpbl
E.3.2.1 PacyeT nNa0THOCTU rasa v CynepkpuTuyeckoin cpeasbl
MnoTHoCTb ra3a plnpu gasneHmn P1lu temnepatype 71 MoxeT 6bITb paccumtaHa no ypaBHEHMIo
A= AMT A (E.3.13)

z P A Ze W)
MonsipHas macca MT 1 KO3(h(PULMEHT CUMAEMOCTU z MOTYT OblTb ONMpeAesieHbl C UCNOb30BAHUEM Pa3/IMYHbIX
TepmoanHammyeckmx 6nbnmotek n Tabnuu, a takke no Tabnmuam N1 n N.3, a Takke no rpaduky pucyHka N.2.
E.3.2.2 PacyeT NA0THOCTY ABYyX(Da3HOM rasoxmnaKkoCcTHON cmecu
MnoTHOCTb ABYyXha3Holi cMecy paccyuTbIBaKOT MO ypaBHEHUIO

Pi = (E.3.14)

Pig Pl

Bpanu ot kputuyeckoii Touku (npm Pr<o,1) H «1,0, v npu 6onblwmnx rasocogepxanmnax (x > 0,5) smecto (E.3.14)
MOXHO WCNOJIb30BaTb 60siee NPocToe ypaBHeHue
(E.3.15)

E.3.3 OnpepneneHvie TOYKN NnepeceyeHnss U303HTPONbI C rpaHuLen AByXda3Hoi obnactu

Ecnn npouecc cbpoca NpoMCXoAWUT C BCKMNAHMEM WAM KOHAeHcauueli, Heobxoaumo onpefennTb TOUKM nepece-
YeHUsT U303HTPOMbI C rpaHuLel AByxdasHoin obnactn. B obuiem cnydyae gnsa 3Toro criefyeT ucnosib3oBaTb COOTBETCTBY-
owme TepMmognHamuyeckue 6ubnuotekn, Tabnuupl Wan gasosble guarpammbl. OfHAKO B HEKOTOPbIX OMUCAHHbLIX HUXe
cny4yasx MoryT 6bITb MCNO/b30BaHbl 60/1€ee NPOCTble METoAb!.

E.3.3.1 BckunaHue xugKkoctu

[aBneHve BCKUNAHWA XWAKOCTU OnMpeaensaAlT npu aHTanbnunm s = s.,. OgHako npu gasneHunsax go 10 Mlla sHe
OKpecTHOCTel kpuTuueckoit Touku (npu Tr = T T < 0,9) 310 3HauYeHUe NpakTUYecku coBnafaeT C AaBNEHNEM HACbILLEH-
Hbix napoB npu T = Ty CoOTBETCTBEHHO A/151 OAHOKOMIMOHEHTHbIX CPef, MOXHO MCNOJ/Ib30BaTb COOTBETCTBYIOLLNE KPUBbIE
nnu Tabnuubl faBneHns HacbIWEHHbIX Napos.

E.3.3.2 KoHgeHcauusa rasa

[ns 04HOKOMMNOHEHTHbIX Fa30B BHE 30Hbl KpUTMYeckoli Touku (npu Pr < 0,5) Ansa onpeneneHnsi BO3MOXHOCTU KOH-
JeHcauun cnefyeT cpaBHUTb 3HaYeHWs TeMnepaTypHbIX nokasarteneli M303HTPONbI rasa /14 u AByxdasHoi cpefpbl /1 npu
P1(cm. E.3.1.3). Ecim ng » J1, TO KOHAEHCAUUSA MOXET UMEeTb MECTO U ByAeT CyLLeCTBEHHO BAMUATL HA MacCOBYH CKO-
pocTb npu cbpoce, 1 ee HAAO yunTbiBaTb NMpu pacyeTe. B NpoTUBHOM cnyvyae ee He 6yAeT UM MOXHO He y4uTbiBaTb pas-
nuume KoahnLuMeHTOB M303HTPOMNbI CYXOr0 U BMAXHOIO rasa.

[aBneHve Havana KoHAeHcauuy MOXHO onpefeninTb U3 ypaBHEeHUA

(E.3.16)
E.3.4 PacueT AaBfieHMs HacblleHns cpebl (4aB/eHNsI HACbIWEHHOro napa)
[na pacueTa AaBMEHUS HACBILEHHOrO napa MOryT 6biTb MCMO/b30BaHbI COOTBETCTBYHOLLME TEPMOAMHAMMYECKME

6I/I6!'II/IOTeKI/I, onucbiBawLWne KpUBy HacCbIWEeHHbIX napoB nHanemnayasibHbiX BelleCTB COOTBETCTBYHOLWNMN YpaBHEHUAMMN.
Hanbonee 4yacto gns 3Toi Lenm Mcnonb3ylT ypaBHeHWe AHTyaHa

P=exp a+!%+c \n(T)+d Te , (E.3.17)
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roe P — abcontoTHoe pgaBnenue, MMa;
[— Temnepartypa, K;
a, b, ¢, d,e — ko3athpnLUUEHTLI, onpeaensiemMmble B 3aBUCUMOCTM OT paboueli cpefbl, A1 HEKOTOPbIX Cpeq NpuBeaeHbI
B Tabnuue 1.2.

E.4 PacueTt npun Te4eHUn BOAAHOrNO napa

E.4.1 O6wme nonoxeHus

Mpu pacyeTe TeyeHnss BOASAHOrO napa MOryT ObiTb MCMNOMb30BaHbl MeToAbl, U3/I0XKeHHbIe B pa3genax E1 — E.3 u
NPUMEHNMbIE K TEYEHUIO «PETYNSAPHBIX» CPe,.

OpHako, Tak Kak c/yyali TedeHns BOASHOrO rmapa BCTpeyaeTCs OYeHb 4acTo, B JaHHOM pasfesnie npuBefeHbl roTo-
Bble K MCMOJIb30BaHUIO rpadvkn, paccynTaHHble MeToAOM NPSAMOro WMHTErpypoBaHus No Hambosiee TOYHbIM Ha CerogHs
ypaBHeHVAM pacyeTta Tennodun3nyecknx CBoOCTB 1 ha3oBOro paBHOBECUS BOAbI ¥ Napa, NpeasioXeHHbIM MexayHapos-
Hoin Accounaunein no CeolictBam Bogbl n BogsHoro Mapa (http://www.iapws.org/).

E.4.2 TeyeHne BNaxHOro BOASAHOINO rnapa

Mpy TeYeHUN BNAXKHOIO (HacCbIWEHHOr0) BOAAHOIO napa KpuTuyeckas maccoBasi CKOPOCTb MOXET ObITb paccuntaHa
no ypasHeHwuto (4.3).

Mpwn aTom KoadppuuneHT Knkp onpeaensaioT no rpadukam pucyHkos E.9 n E.10. MA0THOCTb BNAXXHOMO napa onpege-
nAT no ypasHeHnam (E.3.14) nan (E.3.15), npu 3TOM NAOTHOCTb HACbILWEHHOIO BOAAHOIO napa MoXeT ObITb paccumTaHa
no ypasHeHuam (E.3.13), 3aBUCMMOCTb KO3hhmumneHTa cxumaemocTn Z oT gasneHns PlnpuBegeHa Ha rpaduke pucyHka
E.11, yoenbHaa rasoBasi NOCTOSHHaA BoAsHOro napa Pyg = 461,526 [x/(kr K), 3aBUCUMOCTb MPUBEAEHHOWN TemnepaTy-
pbl HacbllWeHHbIX napoB TroT gasneHusa P1 npuBedeHa Ha rpadiuke pucyHka E.12, kputuueckass Temnepartypa Bogpl

[ =647,096 K, 3aBUCMMOCTb M/IOTHOCTM BOAbl HA JIMHUWN HaCbIWEHWA p, OT faBneHns PlnprBegeHa Ha rpadiuke pucyHka
E.13.

PucyHok E.9 — 3aBucumoctb Knkp = f(PY) ans BnaxHoro BogsHoro napa
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Kp x=10 x=09 x=08 x=07 x=06 x=05
0,62

0,60
0,58
0,56
0,54

0,52
10 12 14 16 18 20 22 24
Pb MNa

PucyHok E.10 — 3asucumocTs Knkp = f(P") ans BnaxHoro BoAsiHOro napa B6AM3W KPUTUYECKOW TOUKM

1

09
08
0,7
0,6
0,5
04

0,3

T
P1f MMa

PucyHok E.11 — 3asucumocts Z = f(P,) onsa HacblweHHoro BogsiHoro napa
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Pb Mra

PucyHok E.12 — 3asucumocTs [T = f(PY) gns HacblweHHbIX NapoB BoAbl

01 1 10 100
Pb Mra

PucyHok E.13 — 3asucumocTts p, = f(P.,) 4na Boabl HA NMHUM HaCbIWEeHUS

E.5 MeToabl yyeTa HepaBHOBECHOCTU

N3n0XeHHble B faHHOM MyHKTE MeTOoAbl:

- MO3BONSAT yunTbiBaTh 3PAEKT TEPMMYECKON HEPABHOBECHOCTM (3a4€PXKN BCKMMaHKS) Npu cbpoce BCKMNaroLei
XNAKOCTU Wan AByxdhas3Hol cpefbl NpyY ManbliX MacCoBbIX rasocofepxaHusax (go 0,01);

- OCHOBaHbl (NPSAMO WM KOCBEHHO) Ha 3MMMPUYECKMX COOTHOLUEHMUAX, MO3BOMSAILWMNX BblpaXaTb HepaBHOBECHOE
rasocofepxaHue yepes paBHOBECHOE.

E.5.1 MeTtoa npAMOro MHTErpMpoBaHns Cc y4eTOM HepaBHOBECHOCTU

MeTon npeactaBnser coboit mogudmkauuio Metoga MpsSMOro WHTErpupoBaHus, u3noxeHHoro B E.1.1. EauH-
CTBEHHOE M3MEHeHMe 3ak/l4aeTcs B TOM, YTO MpPU pacyeTe NAOTHOCTWU AByxdasHol cpefbl no dopmyne (E.3.14) ana
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KnanaHoB, Y KOTOPbIX A/IMHA BXOAHOrO WTyLepa KnanaHa (Ao cena) /Ir meHblue AAuHbI /ur paed = 0,1 M, HA KOTOpO (Kak
CUMTAEeTCs HAa OCHOBE 3KCMEepPUMEHTa/IbHBIX laHHbIX) yCTAHAB/IMBAETCS PAaBHOBECHOE TeuyeHue, BMECTO PaBHOBECHOIO ra-
30C0flepXaHNsa X UCMO/b3YIOT HepaBHOBECHOE * HEPaBH, onpeaesnsieMoe No opmMye

*HepaBH = * 1 + (*-*1 )"T A -
'WT pasH

E.5.2 Omera-meToj C y4eTOM HEpPaBHOBECHOCTU A/11 c6poca OAHOKOMMOHEHTHOW XNAKOCTU Uan
AByXasHoli cmecn Ha ocHoBe meToamkm ISO 4126-10
MeToz OCHOBaH Ha 3MMNUPUYECKOM COOTHOLLEHUN BUAa
N o= =xa—, (E.5.2)

dpP dpP v '
KOTOPOEe MOXHO nepedopMynmMpoBaTb B TEpPMMHAX NnapameTpa omera.

E.5.2.1 C6poc HacCbILWEHHOW XNAKOCTU WK ABYX(Pa3HOo cMecu (NapaMeTpbl HacCbIWEHNA Ha BXO4E B KanaH)

MeToa npeactasnseT cobori mogmdukaLmio oMera-meToaa, U3NoxeHHoro B E.2.2. OCHOBHOe pasnnyne 3aknyaeT-
Cs B U3MeHeHun oopmyn nyHkToB E.3.1.2 n E.3.1.3, N0 KOTOpPbIM paccunTbiBalOT napameTp . B doopmynbl BBEAEH (hakTop
yueTta HepaBHoBecHocTu N (0 < N < 1), xapakTepusyloLinii cTeneHb HepPaBHOBECHOCTU TeUeHust

o= L P12 2.0 (e pa+(1-e) pl+le Hat(l-e) AJ) Ne— (1-0)=
J

no

X+(1-x).n (E.5.3)
—om oA A 2-2-n{E| a+(1-8) | N+[£.£a+(_e).E£]. W +— (1-7).
Xx+(1-x)A 'Ky nn
s]
[Ns naeanbHOro rasa u HECXKMMaeMOl XULKOCTH
X+ (1-x).~L
o= CprT M2+e-(1-2-M[N/ +— (-N1)  —-eeemmmmeeee n2+§-(k2-n)> ni+_1.(1_nl).  (E5.4)
m,P 0 4
X+(1-x)-~ 9
R

3HaueHne N = 1 cooTBETCTBYET MOMHOCTbIO PABHOBECHOMY TeueHuto, 3HadeHne N = 0 — MosIHOCTbI0 HepaBHOBEC-
HOMY, T.e. TEYEHMWIO C OTCYTCTBMEM Maccoo6MeHa Mexay ha3amu («3aMOPOXEHHOMY» TeUEHWH).
®dakTop ydyeta HepaBHoBecHocT N onpegensioT u3 ypaBHeHus

G AT
N= x +o® oS ] (E.5.5)
uigi' YHKP Y

B cdopmyne (E.5.5) napameTp «a» npuHuMatoT paBHbiM 0,4, a MHAEKC «1» MnokasblBaeT, YTO COOTBETCTByHLME
napameTpbl 6epyT Ha BXOJe B KnanaH.

MpunmeyvaHnune — lMpux1l< 0,005 3HayeHne a = 0,4 oKa3blBaeTCA 3aB€AOMO 3aHWKEHHbIM, U METOA AaeT KOH-
CepBaTMBHYH OLLEHKY MPOMNYCKHOW CNOCO6GHOCTH.

B ypaBHeHue (E.5.5) BXOAMT KpPUTUYECKOE OTHOLIEHWe AaBfeHuit (Xp, KOTOpoe OonpeaensoT Mo ypaBHEHUSAM
(E.2.11) — (E.2.12) nn60o no rpacmkam E.3 — E.4, B 3aBUCUMOCTW OT BE/IMYMHbI NapamMeTpa @, KOTOPOe COrflacHo ypas-
HeHuam (E.5.3) — (E.5.4) camo 3aBucut oT N. Moatomy BennunHbl N 1 coonpeaenstor ntepaymoHHo:

- npvHumatot N = 1;

- onpefensanT onp ;

- paccuutbiBatoT no (E.5.5) HoBoe 3HauyeHne napametpa Jv,

- NOBTOPSAOT UTepauun Ao Tex nop, noka 3HadeHus JV, o un Py He nepecTaHyT MeHATLCA B Npedenax UHXeHepHOoM
ToYyHOCTK (3 %). O6bIYHO AOCTATOYHO 3 — 4 Utepauuii.

KoachpuumeHTbl Knu Knkp onpegensiot B cooTBeTCTBMM C Tabnuueit E.1 u rpacgpmkamm E.3 — E.4, maccoBasi cKo-
pocTb G*dea( — no ypasHeHusm (4.3) nau (4.4), nponyckHasa cnocob6HocTb G — no (4.1). Mpu atom, KoadhduLMeHT pac-
Xofa a paccynTbiBaloT No hopmysie

a=£0+al+ (l- e a2 (E.5.6)

Ife o6beMHOe rasocofepxaHue B ceasie knanaHa £0 MOXHO ONpefenuTb U3 ypaBHeHUs

(E.5.7)
po [co (1/p0-1)+ 1"

LN HecXnmaemoit XuaKoctT B ypaBHeHun (E.5.7) BMecTo pO, MOXHO MCNO/b30BaTb BEIUUUHY P,,.
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E.5.2.2 C6poc XUAKOCTU C TeMnepaTypoli Hke TemnepaTypbl HaCbILEHUs1 C BCKMNAHWEM B klanaHe [0 Bxoja B
cenno unu B cepsie knanaHa

[ns pacueta NpUMEHAIOT MoAUMKALMIO METOAMKM, onncaHHoli B E.2.3.1. KoadcpuuueHT Knonpegensiot no ypas-
HeHnsm (E.2.33) n (E.2.34), ogHako B (E.2.34) ncnonb3ywT MogMdmuMpoBaHHOe 3Ha4YeHne napameTpa omera, onpegens-
emoe no ypaBHeHusim (E.5.3) unu (E.5.4), npu atom ans pacyeta napametpa N cnegyeTt npumeHsiTb ypaBHeHue (E.5.8),
npuHumasn a = Pf06. Bce napameTpbl B ypaBHeHusax (E.5.3), (E.5.4) n (E.5.8) 6epyT B Touke (M1), p(1)) Ha NMHUK Hacbl-
L EeHus.

v O o P (E.5.8)
ap?

Tak kak BesmunHa napametpa N u, cnefoBaTenbHO, NapameTpa OoMera CTAHOBUTCS 3aBUCSLLEN OT p, KpUTUdeckoe
OTHOLUEHWE AAaBMEHN N KPUTUYECKYI0 MAacCCOBYH CKOPOCTb HEsb3si OnpefAensATb Mo ypaBHEHWAM Wan rpadmkam nyHkTa
E.2.3.1. VIx onpenensioT U3 ycnosus nepsoro makcuMmyma Kn Ha uHTepsane ot plgo p = P2/P.|, Ansa yer0 mMoryT UCNo/b-
30BaTbCA CTaHAAPTHbIE YAC/NIEHHbIE METOALI — HanpuMep, pasjesieHne AaHHOro MHTepBana Ha Mesikue OTPeskn 1 nocrne-
foBaTenbHbIii pacyeT 3HaveHnin KnHa koHLax 0Tpe3koB, HaunHas ¢ pv

[na pacyeta koapbchmumeHTa pacxoga nucnonbayot popmyny (E.5.7).

E.5.3 Omera-mMeTof C y4eTOM HEpPaBHOBECHOCTU A1 cbpoca OAHOKOMMOHEHTHOW XUAKOCTN Nnn

AByX(a3Holi cmecn Ha ocHoBe meToaukn Henry- Fauske

JaHHbIli MeTo[ OCHOBaH Ha CriefyloLeM COOTHOLIEHNN MeXy HEPaBHOBECHbLIM 1 PABHOBECHbLIM ra3ocofepxaHnemM

dXHepaBH dX

P O g (E59)

c, =1+12 (E.5.10)

WT pasH
roe cl— KoHCTaHTa, paccumTbiBaemasi no hopmysne, NosyyeHHOl Ha OCHOBE OMbITHbLIX AaHHbIX;
~UIT paBH - ®1 M-

[Mpn 3aTOM cyuTaeTcs, YTO HEepPaBHOBECHOE BCKMMaHWe XWAKOCTU HAacTO/IbKO Masio, YTO He B/IMAET Ha BesINYUHY
MaccoBOW CKopocTu mpu cbpoce (T.e. nocnefHAs MOXeT 6biTb nocuMTaHa Mo MOAeNN «3aMOPOXEHHOr0» TeYeHus), HO
onpeenseTt Be/IMYMHY KPUTUYECKOTO AaB/iIeHns B Ceffie kianaHa.

Mpn KPUTUYECKOM [aBfeHUV BENWYMHY MacCcoBOl CKOpocTu onpegenstoT no popmyne (E.1.5). MNpupaBHuBas mac-
COBble CKOPOCTU, paccyuTaHHble Mo MOAEeNN «3aMOPOXEHHOTo» TeyeHus 1 no popmyne (E.1.5), MOXHO nosy4nTb hopmy-
fbl AN KPUTUYECKOro AaB/IeHNS U MacCOBOW CKOPOCTMU.

E.5.3.1 C6pOC XMAKOCTU Ha JIMHUN HacCbIWeHNs

B aToM cfiyyae gaHHbI MeToh NPMBOAMT K CreAyroluM ypaBHEHUSAM NS KPUTUYECKOro AaBfieHWs U MacCoBOW
CKopocTU

p,= 1 (E.5.11)
1+ myjlic\
KikP=p (i-K ) -
I'pe 6e3pasmepHbIil NnapameTp clonpefensioT kak

(E.5.12)

a=2-Gm— a2, (E.5.13)
Py
a napameTp @ paccynTbiBalOT MO ypaBHeHUAM nyHkTa E.3.1.3, Hanpumep, no ypasHeHuto (E.3.8) nnn (E.3.9). B kayecTBe
KoahmumeHTa pacxoga UCnosb3ylT 3HaYeHme a.,.
E.5.3.2 C6poC XMAKOCTU C TEMNEpPaTypoil HUXKe TeMnepaTypbl HacbIWEHUS
Kputnyeckoe faBneHne paccyutbiBatoT nNo hopmyne

n, = - 1 _ (E.5.14)
1+ Pi +7(1~Pi) +4'Pi/ci
roe Pl= P(IVPp
p(1) — paBneHne HacblWeHHbIX Napos;
cl— onpepnenswT No ypaBHEHUIO

%D

2013) 42 (E.5.15)

B KOTOPOM MapameTpbl OnpegensioT Npu AaBfeHun HacbllweHHbIX napos P\ MapameTp m paccunTbiBalOT MO ypaBHEHM-
Aam nyHkta E.3.1.3, Hanpumep, no ypasHeHuio (E.3.8) unn (E.3.9). MaccoBylo CKOPOCTb ONpeaesnsoT ¢ UCNOoSIb30BaHNEM
ypaBHeHus (E.5.12). B kayecTse KoadypuLMeEHTa pacxofa MUCMOo/b3yloT 3HaYeHne G,
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E.5.3.3 C6poc cmecy XMAKOCTY 1 napa (Npy HU3KOM rasocoaepyaHun).
KpuTuueckoe faBneHre onpeaensiioT U3 ypaBHeHus

[-e.Inp.p+(1-e) (1-p.p)]

(E.5.16)
£, -1)+1
£+(1- e)ecomn X +co-"--(1-pK) P -1)
P
pellaemoro YncneHHolMyM MeTogamu. MNMapameTp to paccumnTbiBaKOT MO ypaBHeHMsAM nyHkTa E.3.1.3.
MaccoBylo CKOPOCTbL OMPEAENsoT U3 ypaBHEHUS
"2{-£InP,p+(1-e).(I-]g]
(E.5.17)

(ato ypaBHeHue omera-metoga (E.2.10), HO cO 3HayeHueM to Ans TeuyeHus 6e3 MaccoOOMeHa, paBHbIM € — CM. MYHKT
E.3.1.2). B kayecTBe KoapuuneHTa pacxoga MCNonb3yloT 3Ha4YeHve o,.
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MpunoxeHune X
(cnpaBo4HOE)

PacueT TemnepaTtypbl cbpacbiBaemMoil cpeabl U MaTepuanoB cTeHOK MK n Tpy6onpoBOoA0B cUCTEMbI
cbpoca

XK.1 TemnepaTypa cpefbl MOXET CyLleCTBEHHO W3MEHATbCA B npouecce cbpoca no xogy TeveHus cpegdbl B MK
M B OTBOAALWEM TpybonpoBoge. YUeT 3TUX M3MEHEHWI BaXeH AN1A MpaBUbHOMO pacyeta Tenaou3nyecknx CBOWCTB U
arperaTtHOro COCTOSIHMA Cpefbl, a Takke N8 NPaBUIbHON OLEHKW TemnepaTypbl MaTepuana knanaHa v Tpy6onpoBooB
cuctembl cbpoca. Temnepatypy ciegyeT yunmtbiBaTb Npu Bbibope matepuana MK n Tpy6onpoBonos. OCOGEHHO BaXeH
npaBw/bHbIA pacyeT TemnepaTypbl Npu cOpoce razoobpasHbIX cpesd, Korga M3MeHeHns TemnepaTtypbl MOryT 6biTb 0COBEH-
HO 3HaYUTESIbHBI.

X.2 TMpu pacueTe TemnepaTyp npu aBapuiiHom cbpoce cpefbl TenoBble MPOLECChl fonyckaeTcs cumTaTb agu-
abaTnyeckummn n npeHebdperatb TENI00OMEHOM C OKpyXatwLielh cpefoi, Tak kak CUCTEMY aBapuiiHOro copoca 06bI4YHO
XOPOLLO TEN/ION30/IMPYIOT, a caM npouecc cbpoca NpPoucxoauT 6bICTPO.

)K.3 Pacuet Temnepartypbl cpefbl Ha BCEM NPOTSHXKEHUM MYTU COPOCa BbIMOJIHAT O4HOBPEMEHHO C pacyeToM Mpo-
nyckHoi cnocobHocTu MK 1 pacyeTom noTepb B 0TBOASALWEM Tpybonposoge. MNpyn 3TOM NCNO/b3YOT ypaBHEHNE COXPaHeHNs
SHEepruy, B KOTOPOM HE YyYMTbIBAKOT rMApOCTaTUYECKUIA YneH, MPakTUYeCKn He OKasblBaloWWA BANAHUS Ha TemnepaTypy

h+M—/2 = h, = const. (K.1)
2 1

YpaBHeHve (K.1) yumtbiBaeT adhhekT [Jxoyna-ToMcoHa A5 HenaeasibHOro rasa, a Takke OoxJaxAeHue rasa npu
yckopeHuu. Mpu aTom TedeHne cpefbl MOXHO NPUBIMKEHHO cuMTaTb M303HTPOMHLIM TOMLKO A0 cepna lMK.

XX.4 Temnepatypy cpeabl 0B ceane MK (C y4eTOM M303HTPOMHOCTU TeYEeHMA A0 ceana) MOXHO NpUGIMXKEHHO pac-
cuntaTb M3 ypaBHEHUS

TO~ T(PQ SJ. (K.2)
[na naeanbHoro rasa:
- NpU KpUTUYeckom TeyeHun B MK
D (K.3)
- npu gokputuyeckom teveHum B MK
<t
To=TrP * (K.4)

X.5 [na pacyeta Temnepatypbl cTeHok MK n Tpy6onpoBOAOB cCUCTEMblI cOpoca ONpefensitoT Tak HasblBaemylo
«TemMneparypy TOPMOXeHUs» cpefbl [TOpM, yunTbiBalOLWY0 TO/ILKO HeugeasbHOCTb cpefbl. Temnepatypy Ttopm onpepe-
NAKT U3 ypaBHEHUSA

h(p’ rtopm) = h:= const- (K.5)

JonyckaeTcs NpUMeHsATb ypaBHeHue
ropm = A+ AJT ' (p - P (K.6)
Ans naeanbHoro raza Mopv = Tv
XK.6 TemnepaTypa CTeHOK ['CT oTAnyaeTcs oT TemnepaTypbl cpebl BCNeACTBUE HANUYMA NOrPaHUYHOro Cnost B6u-
31 cTteHok MK 1 Tpy6onpoBoAoB cuctembl copoca. Temnepartypy [CT paccunTbiBatoT N0 ypaBHEHUIO
Ter=r-TmTgm+"-ryT, (OK.7)

roe r=Prl/3; (K.8)
Pr = ©P

[onyckaetca npuHumatb r= 0,85.
B yacTHOCTW, Npu KPUTUYECKOM TEYEHUW MAeanbHOro rasa Temneparypa matepuana cefna MK MoxeT 6bITb pac-
cumTaHa no copmyne

K-1
T =1-(1- .
(1-r) i1 T (K.9)
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MpunoxeHve N
(cnpaBo4yHOE)

Tabnuubl n rpaddnkn ANsA pacyeToB

N.1 XapakTepuctukn (Tennodgusnyeckne cBoicTea) paboumx cped onpeaensoT no cnpaBoYHUKaM, Hanpumep, [8],
[9], [10], [11], [12]. XapaKTepuCTUKN Hanbosiee 4acTo BCTpevarLwmuxcs paboumx cpeq npuseaeHsl B Tabnmuax N.1—W.3.

Tabnuya W1 — XapaktepucTukm pabounx cpep

MokasaTenb YgaenoHasa rasosas

XU~ Mo- aanabatl K npn Kputnye- nocTtosiHHast Syn Kputn- Kpntn-
napHas CKoe oT- yeckoe yeckasa
yeckas abCconoTHOM
HanmeHoBaHMe rasa Macca HOoweHue Aasne- Temne-
dopmy- pasnenun 1,013 nasneHni Hue patypa
na rasa /L‘ITF 6ap 1 Temnepa- Oox/(krK)  krc-m/(kr-K)
KI/KMOJ1b Type 0°C Rp Pkp. 6ap V K
A3zoT n2 28,02 1,40 0,528 298,0 30,25 33,94 126,05
AmMunak NH3 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
AuetuneH C2H2 26,02 1,23 0,559 320,0 32,50 62,82 309,15
ByTtaH C4H 10 58,08 1,10 0,586 143,0 14,60 36,48 426,15
Bopgopop, H2 2,015 1,41 0,527 4120,0 420,00 12,97 33,25
Bo3gyx - 28,96 1,40 0,528 287,0 29,27 37,69 132,45
Fenuit He 4,00 1,66 0,557 2080,0 212,00 2,37 5,22
OundpTopxnopmeTtaH chcif2 86,47 1,14 0,576 68,6 7,00 49,14 370,15
(tbpeoH 22, xnapa-
reHT 22, xnagoH 22)
Kucnopog 02 32,00 1,40 0,528 259,0 26,50 50,36 154,35
MeTtaH CH4 16,03 1,30 0,547 515,0 52,60 46,41 190,65
Okucob yrnepoga (e{0] 28,00 1,40 0,528 298,0 30,25 35,46 134,15
MponaH AZ*AG 44,06 1,14 0,576 189,0 19,25 43,57 368,75
CepHucTbln aHrngpug S02 64,07 1,40 0,528 130,0 13,23 78,73 430,35
Ceposogopog, H2s 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 77,11 417,15
XnopucTbli MeTun CH3CI 50,48 1,20 0,564 165,0 16,80 66,47 416,25
Yrnekvcnblii ras co2 44,00 131 0,545 189,0 19,25 73,97 304,25
OT1aH C2H6 30,05 1,22 0,560 277,0 28,20 49,45 305,25
OTuneH c2H4 28,03 1,24 0,557 296,0 30,23 51,57 282,85

Tabnuya WN.2— KoadduymeHTbl Ana ypaBHEHUA AHTyaHa

KoadhpuymeHTsl A4na ypaBHeHns AHTyaHa

Cpega

a b c d e
A3oT 58,282 -1084,100 -8,31440 4,4127-10'2 1
AMMMak 90,483 -4669,700 -11,60700 1,7194 10-2 1
ApI'OH 42,127 -1093,100 -4,14250 5,7254-10'5 2
AueTuneH 39,630 -2552,200 -2,78000 2,3930-10'16 6
ByTaH 66,343 -4363,200 -7,04600 9,4509-10'6 2
Bogopog, 12,690 -94,896 1,11250 3,2915-10-4 2
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OKOHuaHne Tabnumupl .2

KoadhduuneHTsl Ans ypaBHeHua AHTyaHa

Cpeas a b c d e
Bo3ayx 21,662 -692,390 -0,39208 4,7574-10'3 1
Fenwi 11,533 -8,990 0,67240 2,7430-10'1 1
OundptopxnopmetaH (chpeoH 116,060 -4888,400 -16,48600 2,7234-10-2 1
>2<i:31,u,areHT 22, xnapoH 22)
Kucnopog 51,245 -1200,200 -6,43610 2,8405-10-2 1
MeTtaH 39,205 -1324,400 -3,43660 3,1019-10"5 2
Okuncb yrnepoga 45,698 -1076,600 -4,88140 7,5673-10'5 2
MponaH 59,078 -3492,600 -6,06690 1,0919-10'5 2
CepHUCTLIN aHrnapua 47,365 -4084,500 -3,64690 1,7990-10"17 6
CepoBogopos 85,584 -3839,900 -11,19900 1,8848-10-2 1
Xnop 71,334 -3855,000 -8,51710 1,2378-10-2 1
XnopucTblii meTun 44,555 -3521,300 -3,42580 5,6312-10"17 6
Yrnekvcnblii ras 140,54 -4735,000 -21,26800 4,0909-10-2 1
OT1aH 51,857 -2598,700 -5,12830 1,4913-K0"5 2
STuneH 53,963 -2443,000 -5,56430 1,9079-10'5 2

Ta6nuua W.3— KoaddunumeHT cxumaemoctn Z

KoathcpuumeHT cxumaemoctn cpea Z npn Tb K (th °C)

Pv MMNa (6ap)
273 (0) 323(50) 373 (100) 473 (200)
asoT 1 BO3AyX
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
BOOPOS,
0 1,00 1,00 1,00 1,00
100,0 (1000,0) 1,71 1,60 1,52 1,43
K1cnopos,
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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OKOHYaHve Tabnmupl 1.3

KoathchnumeHT cxumaemoctun cpea Z npu Tb K (¢ °C)

P1t 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
OKUCb Yyrnepoga
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 1,11
30,0 (300,0) 1,12 1,16 1,17 1,18
40,0 (400,0) 1,26 1,25 1,24 1,23
100,0 (1000,0) 2,10 1,94 1,83 1,70
[IBYOKUCb yrnepoaa
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 1,48 141
3TUNEeH
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 1,96 177

1.2 3aBMCMMOCTUN NONpaBoyHOro koadpdmumeHtTa Kw, yuntbiBatowero apekt HeNosIHOro OTKPbITUSA Pasrpy>XXeHHbIX
MK n3-3a NnpoTnBOAaB/ieHNs, OT OTHOLIEHUSA NMPOTMBOAABNEHNS K AABMEHWI0 Havana oTKpblTMa PI/PHO npuBeAeHbl Ha pu-
CyHke N.1

MpnmeuvyaHuns

1 Ha rpadvkax gaBneHuss maHoMeTpuyeckune.

2 na MK, pa6oTawwux Ha ra3006pasHbIX cpegax, Ansa AasneHunin Pno> 1,15 PH— ko3aguumneHT /v = 1,0.
3 Ans MK, paboTawwmx Ha Xngkmnx cpegax, rpacdmk Kw = APMPH) ana Bcex gasneHunii Pno).

1.3 3aBucumocTb KoadhdmumeHTa CKMMaemMocTn Z OT NnpuBefeHHbIX TemnepaTypbl Tr v gasneHus PrnpvsBegeHa
Ha pucyHke W.2.

M.4 3aBMCUMOCTb MOMPaBoOYHOro KoadduumeHTa Ha BA3kocTb Ky oT uncna PeliHonbaca Re npyBeseHa Ha pucyHke
n.3.
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25 30 35 40 45 50
PnPuol %
a) npl/l pa60Te KnanaHoB Ha ra3006pa3Hb|x cpepax

10 20 30 40 50
Pn'PHO' %
6) I'IpM pa60Te KnanaHoB Ha XUOKuX cpegax

PucyHOK N.1 — 3aBWCMMOCTb NONPaBOYHOrO KoaddmumeHTa Kw, yunTbiBatowero agydekT HenosiHoro oTKpbLITUA pasrpy-
XeHHbIX MK 13-3a NpPOTMBOAABNEHUS, OT OTHOLWEHWSI NPOTUBOAABNEHNS K AAB/IEHMIO HAYana OTKPbITMS PVPHO
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PucyHoK /1.2 — 3aBUCMMOCTb KO3I(IMLMEHTA CXUMAEMOCTM Z OT NPUBEAEHHbIX Temnepatypbl Tru gasnexus Pr
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PucyHok 1.3 — 3aBMCMMOCTb MOMPaBOYHOro KoadhdpmumeHTa Ha BsI3KoCTb Ky oT uncna PeliHonbaca Re
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Bnénunorpaguns

TP TC 032/2013 TexHuyecknii pernameHT TaMOXeHHOro cot3a «O 6e30nacHOCTM 060py[0BaHUS,
paboTatoLuiero nog n3bbITOUYHbIM AaB/IEHUEM
FOCT P 52857.1—2007 Cocyabl 1 annapatbl. HopMbl 1 MeToApbl pacyeTa Ha NPoYHOCTL. ObLme TpeboBaHus
NCO 4126-1:2013 YcTpoiicTBa npegoxpaHnTesibHble ANns 3aluTbl OT N36bITOYHOrO AaBneHus. YacTtb 1.
(ISO 4126-1:2013) MpepoxpaHnTesnibHble KanaHbl
(Safety devices for protection against excessive pressure — Part 1: Safety valves)
NCO 4126-7:2013 YcTpolicTBa npegoxpaHuTenbHble ANs 3aWMTbl OT M36bITOYHOMO AaBrieHuns. YacTb 7.
(ISO 4126-7:2013) O6uwune gaHHble. 2-9 pegakuns
(Safety devices for protection against excessive pressure — Part 7: Common data.
2nd edition)
NCO 4126-10:2010 YcTpolicTBa npefoxpaHuTenbHble ANAs  3aWuTbl OT M3ObITOYHOrO AaBNeHUs.
(ISO 4126-10:2010) Yactb 10. PacuyeT npefoxpaHuTesibHbIX KlanaHOB W BXOAHOrO W BbIXOAHOrO

Tpy6ONpOBOAOB A/151 TA30XUAKOCTHOIO TeYeHus
(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)

Al 520 Bbibop pasmepoB, nNoabop M ycTaHOBKA YCTpPOMCTB cbpoca fasneHus. Yactb 1
(API Standard 520, Part 1) Bbi6op pasmepoB 1 Nog60p yCTPOKCTB
(Sizing, Selection, and Installation of Pressure-relieving Devices. Part 1. — Sizing
and Selection, 2014)

FOCT P 53681—2009 HedTaHaa u rasoBas NpPOMbIW/IEHHOCTb. [JeTann dakenbHbIX YCTPOWCTB A/
obwmx paboT Ha HedhTenepepabaTbiBaOWMX NnpegnpuaTnax. Obume TexHuyeckme
TpeboBaHus

AnekcaHgpoB A. A., Opnos K. A., OukoB B. ®. Tennocunsnyeckne cBoincTea pabounx BeLLECTB TEN/IOIHEPTeTH-
kn. — WM3paTtenbcknii gom M3W, 2009.

Bapradtvk H. B. CnpaBoyHuMK no Tennogusnyeckum CBoCTBaM rasoB U xugkocTteii. — Mockea, Hayka, 1972.
Pug P, MpaycHuy k., Lepsyg T. CeoiicTBa rasoB v xugkocTeli: CnpaBoyHoe nocobue. — J1.: Xumus, 1982,

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.

Bruce E. Poling, John M. Prausnitz, John P. O’'Connell. The Properties of Gases and Liquids. 5th Edition. — The
McGraw-Hill Companies, Inc. — 2001.
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YK 001.4:621.643.4:006.354 MKC 23.060.50 oKnAgz 28.14

KnoueBble croBa: NpefoxpaHuTenbHble KaanaHbl; COCYAbl; annapaTbl; Tpy6onpoBoabl; pa6oTalumve nog
faBfieHneM; 6e30NacHOCTb; NPONyckHas CNOCOGHOCTb
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MonpaBka Kk MOCT 12.2.085—2017 Apmatypa TpybonpoBogHas. KnanaHbl npegoxpaHuTeNbHbIe.
BbI60p 1 pacyoT NPonycKHOM CNOCOBHOCTU

B KaKom MecTe HarievaraHo JomitHo Bbmb
Mpeaucnosue. Tabnuua corna- — ApVeHIH AV MYHGKOHOMKA
COBaHMA Pecryanmikimi ApmeHust

(VYC Nb2 2020 1)



MonpaBka kK OCT 12.2.085—2017 ApmaTtypa Tpyb6onpoBofHas.

Bbl6op 1 pacyeT NPoNyckHoli cnoco6HOCTKU

B kakom mecte HaneuataHo

Mpeancnosue. Tabnuuya corna- —
coBaHusa

TypkmeHus

(MYC Ne 12 2021 r.)

Kn
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anaHbl npeaoxpaHUTe/ibHblE.
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