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MpeaucnoBue

Llenn, OCHOBHbIE MPUHLUMMNBI U1 OCHOBHON NOPSAAOK NPOBEAEHMs paboT MO MEXroCyaapCTBEHHOMN CTaH-
Aaptusauun yctaHosneHsl B FTOCT 1.0—2015 «MexrocyaapcTeeHHasa cuctema craHgaptusaumum. OCHOBHble
nonoxeHusa» n FOCT 1.2—2015 «MexxrocygapcreeHHas cuctema craHgaprtusauun. CtaHgapTbl Mexrocyaap-
CTBEHHbIE, MPaBWUIIa N peKOMeHZauumn N0 MEXTOCYAapCTBEHHONW cTaHaapTuaauuu. Mpasuna pa3pabotku, npu-
HATUS, OBHOBMNEHNUSA U OTMEHLI»

CBefeHus o ctaHpapre

1 PASPABOTAH AKkunoHepHbIM 06LecTBOM «Hay4yHo-npoussoacTBeHHaa dupma «LleHTpanbHoe KOH-
cTpykTopckoe Btopo apmatypoctpoeHusi» (AO «HMP «LIKBA»)

2 BHECEH MexrocyaapCTBEHHbIM TEXHUYECKUM KOMUTETOM NO cTtanaaptusauuu MTK 259 «Tpy6onpo-
BOJHasi apmatypa u CunbdOHbI»

3 NMPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTM3auumn, METPONorMmn n ceprudukaumm (npo-
TOKON OT 25 ceHTsbpsa 2017 r. Ne 103-)

3a NpuHATUE NPOronocoBanu:;

KpaTkoe HanMeHoBaHuWe cTpaHbl no MK Ko cTpaHbl no MK CoKpalleHHOoe HauMeHOoBaHWe HaLUMOHANBHOro opraHa
(MNCO 3166) 004—97 (UCO 3166) 004—97 no cTaHAapTU3aLmnu
ApMeHus AM MuHakoHOMUKN Pecnybnuku ApMeHns
Benapycb BY loccranpapt Pecnybnukn Benapycb
Kupruaus KG Kelprelsctangapt
KasaxcraH Kz locctanpapt Pecnybnuku KazaxcTtaH
Poccus RU PoccraHaapt

4 Mpukasom deanepanbHOro areHTCTBa N0 TEXHUYECKOMY PEerynupoBaHuio U MeTposiorun ot 21 mapra
2018 1. Ne 142-cT mexrocygapcteeHHbin ctangapt MFOCT 12.2.085—2017 BBeaeH B 4€NCTBUE B KAYECTBE Ha-
LUMoHansHoro craHgapra Poccuiickon degepauum ¢ 1 Hosi6pa 2018 1.

5 Hacrosiwmii ctaHaapt pa3paboTaH ¢ y4ETOM OCHOBHbIX HOPMAaTUBHbIX MOMOXEHUIN MEXAYHapPOAHO-
ro ctaHaapta 1SO 4126-1:2013 «YCTpoicTBa NpPeAoXpaHUTENbHbIE ANs 3alMThl OT U3ObLITOYHOIO AABNEHUS.

Yactb 1. MpeaoxpanutentsHble knanaHbl» («Safety devices for protection against excessive pressure —Part 1:
Safety valves», NEQ).

6 BSAMEH IOCT 12.2.085—2002

VHpopmayusa 06 usmeHeHusIX K HacmosauweMy cmaHoapmy nybnukyemcs e exe200H0M uHgopmayu-
OHHOM yKasamerne «HauuoHarbHble cmaHO0apmbi», @ MEeKCM U3MEHEHUU U rornpasoK — 6 €XeMECSYHOM
UHGhOpMaUUOHHOM yKaszamene «HauyuoHanbHble cmaH0apmbi». B crniydae nepecmompa (3ameHbl) uiu om-
MeHbl Hacmosuweeo cmaHdapma coomeemcemeyiowee yeedomneHue 6ydem orybrnuKkoeaHo 8 eXeMeCsiIYHOM
UHhopMalUUOHHOM yKazamerne «HayuoHanbHbie crmaH0apmbi». Coomeemcemeyioujas uHgopmauyus, yeeoom-
NIeHUe U meKcmbl pasmewaromes makxe e uHgopmayuoHHoll cucmeme obweeo nosb306aHuss — Ha ogu-
YuanbHom cailime ®edepasibHo20 azeHmemea 1o MexHUYECKOMy pezyriupoeaHuio U Memposio2uu e cemu
UHmepHem (www.gost.ru)

© Cranpaptundopm, ocbopmnenune, 2018

B Poccurickor degepaummn HacTosaLWwmin CTaHAapT He MOXET ObITb NOMHOCTbLIO UMW YaCTUYMHO BOCNPOU3-
BEleH, TMPaXXMPOBAaH U PacNpPOCTpaHeH B kayecTse odmumanbHOro usaanHus 6es paspelueHus degepanbHo-
ro areHTCTBa Mo TEXHUYECKOMY PEryNIMpPOBaHUIO U METPONOrMK
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BBeaeHue

Hacroawwii crangapt paspabotaH Ha ocHoBe FOCT 12.2.085—2002 «Cocyabl, paboTaoLume nog aas-
nexnveM. KnanaHbl npegoxpaHutenbHble. TpeboBaHusa 6e3onacHoCTU». TpeboBaHusA 6e30nNacHOCTU K COCy-
Aam 1 apyromy o6opyaoBaHuio, paboTaloLweMy npu u3bbITOMHOM AaBreHun (KOTnbl, TpyOonpoBoabl U ap.),
YCTaHOBIEHBI B TEXHUYECKUX PETNIAMEHTaXx U CTaHAapTax Ha 310 obopyaoBaHue. KnoueBbiMu yCTPOWCTBAMM,
obecneuynBarowmmu 6e30NacHOCTL Takoro 06OpyAOBaHWA, ABNAIOTCA NPEAOXPaHUTENbHbIE YCTPOWCTBA, U,
npexae BCero, NpeaoxXpaHuTernbHble KrnanaHsbl.

BeiGop 1 pacyeT nponyckHOW CnoCOBHOCTU NPEAOXPAHUTENBHBIX KIanaHOB — OYEHb BaXHas U OTBET-
CTBEHHAA 3ajava, KOTOpYyI0 PELUaloT MPOEKTUPOBLUMKM 000PYAOBAHUS U TEXHOMNOrMYeckux cucrtem. C atum
CBAI3aHO U YTOYHEHME HAUMEHOBAHWA pa3paboTaHHOro craHaapTa.

B MOCT 12.2.085—2002 6binu npeaycmoTpeHbl hopMynbl AN pacvyera nponyCcKHOW CnocoBHOCTU
NpeaoXpaHUTENbHbIX KNanaHoB AN 0AHOMasHbIX pabounx cpes — XUAKUX U razoobpasHbix. Hactosawmii
CTaHAapT B AONOMHEHUE K TAaKUM cpeaaM npeaycmarpusaet popmynsl AN pacyeTa nponyckHOW CnOCOOHO-
CTW MHOro)asHbIX rasoXuaKOCTHbIX Cpef PasfuUYHbIMU METOAAMU, MPEAYCMOTPEHHBIMU B MEXAYHAPOAHBIX 1
3apyBbexHbix cTaHaapTax.

B npunoxeHnax Kk ctaHaapTy NpUBEAEHbI:

- pekomeHaauum no:

a) yyeTy BMUSAHUA NPOTUBOAABNEHNSA B CUCTEME COpOCca cpedbl M3 KranaHa Ha ero (PyHKLMOHMpoBaHue
1 NPONYCKHYIO CNOCOBHOCTb;

0) onpeaeneHnto XxapakTepucTuK cpefibl B Pa3nuyHbIX aBapUnHbIX PEXUMAX;

B) aHanu3y aBapuitHbIX CUTyaLuii, NPUBOAALLMX K CpabaTbIBAHWIO KNanaHa;

r) y4eTy NnpoTMBOAABMNEHUS M TEMNEPATYPbI paboyei cpeabl Npu HACTPOIKE KnanaHa Ha UCTbITaTeNb-
HOM CTeHAe;

- XapakTepUCTUKKU HEKOTOPLIX pabovmnx cpes;

- anropuTM pacdera Temnepartypbl copacbiBaemMoi cpesbl U MarepuanoB CTEHOK knanaHa u Tpybonpo-
BOAOB cuctembl cOpoca;

- rpadmKu 3aBUCUMOCTM NONPABOYHbIX KOAMMPULNEHTOB AN YHETA BNUSAHUS NPOTUBOAABMNEHNS U BA3KO-
CTU Cpeabl Ha MPOMYCKHYO CNOCOOHOCTb KranaHa.

Cranpapt paspaboraH aBtopckum konnektusoM: FKO.WN. TapacbeB, M.A. CunueuHa, B.M. 3NCMOHT,
C.H. Oynaesckuii (AO «HIM®P «LIKBAY), k.d-M.H. J1.B. Kopenbwreith (OO0 «HTIM Tpy6onposoa»), 5.C. Bornb-
dcoH, K.dp-M.H. N.H. Nackun (AO «BHUNHEDTEMALLI»).
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M E XT T OCGCYJAAPCTUBETHHUB # CTAHQAAPT

Apmartypa Tpy6onpoBoaHan

KNANAHbI NPEAOXPAHUTEJNbHbIE.
BbIBOP U PACYET MNPOIMYCKHOU CNNIOCOBHOCTU

Pipeline valves. Safety valves. Selection and calculation of capacity

Nara BBeaeHua — 2018—11—01

1 Obnactb npuMeHeHus

HacrosiLumii ctaHaapT pacnpoCcTpaHSETCs Ha KnanaHbl npeoXpaHuTenbHble (Aanee — knanaxbl), npea-
Ha3Ha4eHHbIe A1 3aWMTbl OT aBAPUIHOTO NOBbILLEHWA AABNEHMA B 000pyAOBaHuM (cocyaax, kotnax, Tpyoo-
npoBsoaax 1 Ap.), paboTaioLem noj u3bbITOUHLIM AaBneHnem cabilue 0,05 MrMa (0,5 6ap unm krc/em?)!), nytem
Bbinycka (c6poca) pabouei cpeabl 3 060pyA0OBaHUA Yepes KrnanaH u yctaHaBnusaet obume TpeboBaHus K
BbIOOPY U pacyeTy NponyCcKHON CMOCOBHOCTYU KIanaHoB.

2 HopmaTuBHbIE CCbISTKU

B HacTosLeM CTaHgapTe UCNOMb30BaHbl CCbISIKU HA CReaylowwme MeXrocyaapCTBEHHbIE CTaHAaPThbI:

FOCT 8.417—2002 MNocyaapcTBeHHas cuctema obecneveHns eauHCTBa u3mepeHnini. EamHuubl BenuumnH

OCT 12.1.007—76 Cucrema ctaHgaptos 6esonacHocTu Tpyaa. BpeaHble Bewectsa. Knaccudukayus
n obume TpebosaHuna GesonacHocTU

FOCT 12.2.063—2015 Apmartypa TpybonposoaHas. Obwume TpeboBaHus 6€30nacHOCTH

FOCT 24856—2014 Apmatypa TpybonposoaHas. TepMuHbl u onpeaeneHus

MpumedaHune — Mpyn Nonb3oBaHMN HACTOSALNM CTaHAAPTOM LenecoobpasHo NPOBEpUTL 4eWCTBUE CCbiNloy-
HbIX CTaH4apTOB B MHGPOPMaLMOHHOM cucTeMe oBLLEro NoNb3oBaHUs — Ha oULNanbHOM caiiTe deaepanbHOro areHT-
CTBa MO TEXHUYECKOMY PerynmpoBaHuio 1 MeTporiorui B CeTU MHTEPHET UK N0 eXerogHOMY UHOPMaLUOHHOMY yKasa-
Tento «HaunoHanbHble cTaHgapThl», KOTOpbI onyBRMKOBaH MO COCTOSHUIO Ha 1 SiHBapA TeKyLero roga, M no Bbinyckam
eXeMeCA4YHOro MHEHOPMaLIMOHHOro ykasaTens «HauuoHamneHble CTaHAapThI» 3a TeKYLWit rod. ECAN cCbiNOYHLIN cTaHaapT
3aMeHeH (M3MEeHeH), TO MpW NoMb30BaHUKN HACTOSLLUM CTaHLaPTOM ClesyeT pyKOBOACTBOBATLCA 3aMEHSAIOLUM (M3MEHEH-
HbIM) CTaHAAPTOM. ECMU CCLINOUYHbLINA CTaHAapT oTMeHeH 6e3 3aMeHbl, TO MONOXeHUEe, B KOTOPOM AaHa CChirlka Ha Hero,
NpUMeHsIETCS B YacTy, He 3aTparveatoLLeli aTy CCbIKy.

3 TepMUHBI U onpeneneHus

3.1 TepMUHBI

B HacTosiLLeM CTaHAapTe NPUMEHEHbI Crieaylowmne TEPMUHBI C COOTBETCTBYIOLLMMM ONpeaeneHusamu:
3.1.1 paBrneHne HacCTPOMUKMU PHZ): Haubonbliee n3bbITOMHOE AABNEHUE HA BXOAE B NPeaoOXpaHUTENb-
HbIii KnanaH, Npu KOTOPOM 3aTBOP 3aKpbIT U 06ecne4YnBaeTca 3agaHHas repMeTu4HOCTb 3aTBopa.

MpuMmedaHue — lNpuHUMNLI HasHaveHns P, NpusedeHsl B 5.2,

1) [lanee no TeKCTY eANHWULY BenuunHLI «Bap» NPUMEHSIKT BMeCTo «Bap unu kre/cm2y.
2) Ins TEPMUHOB CO 3HAYKOM 2) B MPUNOXEHUM A NPUBEAEHbI SKBUBANEHTHBLIE TEPMUHBI, MPUMEHSEMBIE B 3apyBex-
p
HbIX cTaHAapTax (3gecb U ganee).

U3paHue ochuumnanbHoe
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3.1.2 naBneHne aBapuiHOro c6poca MakCUManbHoO aonyctumoe P, . 2: MakcumanbHoe u3Gbl-
TOYHOE AaBMEHUE B 3aLLMLLaEMON cucTeme, Aonyckaemoe B npouecce copoca.

MpumeyaHune — OB6LIMHO ONpEAENSIOT B NPOLIEHTaxX OT pacyeTHOro gaeneHus u 3agatot B HA. B Poccuiickoi
®defiepaLum ycraHosrneHo B [1] n [2].

313

AaBrneHue 3aKpbITUA P32) (Hpk. daeneHue obpamHoli nocadku): N30bITOMHOE AaBneHWe Ha BX0oAe B
NpeaoXpaHUTENbHLIA KnanaH, Npu KOTopoM nocrne copoca paboyen cpeabl NPOUCXOAUT MOCaKa 3anupato-
LLIEro anemeHTa Ha ceano ¢ obecneveHnem 3a1aHHON repMETUYHOCTU 3aTBOpa.

[FOCT 24856—2014, nyHkT 6.3.1]

3.1.4

JaBrieHue HavYana oTKpbITUA PHOZ): M36bITOMHOE AaBneHue Ha BXOAE B NPeAoXPaHUTENbHbBIN KnanaHx,
npu KOTOPOM YCUIINE, CTPEMALLEECA OTKPbITb KnanaH, ypaBHOBELLUEHO YCUITMAMM, YAEPXXMBAOWUMN 3anu-
paloLLuii aNeMeHT Ha ceane.

[FTOCT 24856—2014, nyHkT 6.3.4]

3.1.5

[aBneHue NOfHOro OTKPbLITUA Pnoz): M36biTOMHOE AaBNEHME Ha BXOZ e B NpeAOXPaHUTENbHbIN Knamnax,
npyu KOTOPOM COBEPLLAETCA XO4 apMaTypbl U AOCTUraeTcs MakcuMarnbHas NponyckHas CNOCOBHOCTb.
[FTOCT 24856—2014, nyHkT 6.3.5]

MpumedvaHusn

1 [JaBreHune NomHoro oTKpLITUA P, yCTaHaBNNBAET U3rOTOBUTENb U YKasbiBaeT B L.

2 O6blYHO faBrieHWe NOIHOMO OTKPLITUA BbipaXaloT B NPOLEHTaX OT AaBNEeHNS HAacTPOUKK (AaBNeHUs Havana oT-
KpbITWS), TMbo, kKak NpaBuno, Ana gasneHunit MeHblwe 0,3 MMa (3 6ap), B eanHULax usmepeHus gasnexus, Mra (6ap), kak
npeBblLIeHWe Ha AaBneHneM HacTPOWKK (AaBneHneM Havana oTKpbLITURA).

3.1.6 naBneHune pa6ouee P.2): Hanbonbluee (MakCUManbHOE) U3BLITOYHOE AaBNeHUe, BO3HUKAIOLLEee
npu HOpManbHOM MpoTekaHun paboyero npouecca, 6e3 yyeta ruapocTaTuyeckoro AasneHus cpedbl u gony-
CTMMOTO KPaTKOBPEMEHHOIO NOBbLILLIEHUA AABNEHUS BO BpeMA AENCTBUA NPEAOXPAHUTENbHOIO KnanaHa.

3.1.7 paBneHue paspeweHHoe Ppasz): MakcumanbHO aonyctumoe U3bbiTouHoEe aaeneHue obopyao-
BaHWA, YCTAHOBNEHHOE MO pe3ynbrataM TeXHUYECKOro OCBUAETENbCTBOBAHUSA (AMArHOCTUPOBAHUS) NPU JKC-
nnyarauuu.

3.1.8 paBnenue pacyetnoe P2): N36bITOuHOE 4aBNEHUE, HA KOTOPOE NPOBOAAT PACHET NPOYHOCTH 060-
pyaoBaHus.

MpuMeyaHne — PacyeTHoe AaBrneHue, kak NpaBuno, NPMHUMALOT paBHLIM pabGoveMy AaBNEHMNIO UM BbILLE.

31.9

UMNYJLCHO-NPeAOXPaHUTENbHOE YCTPOMCTBO: [peaoxpaHuTenbHasn apmarypa, CoCTosLLasA U3 B3a-
MMOAEMNCTBYIOLUMUX IMaBHOM U UMMNYNbCHOW apMaTypbl.
[FTOCT 24856—2015, nyHkT 5.7.20]

MpumedyaHune — MMnynbcHO-NpeOXpaHUTENbHOE YCTPOWCTBO OTHOCUTCA K NpefoXpaHUTENbHON apMaTtype
HenpsMoro AeWCTBUSA M NpeacTaBnsieT coboid, B obWemM cny4ae, COBOKYNHOCTb ABYX UNu Gonee KnamnaHoBs, U3 KOTOPbIX
OfIMH (MaBHLIiA), YCTAHOBMNEHHbIA HA OCHOBHOW MarucTpanu (€MKOCTU UNK pesepeyape), OCHaLLieH MOpLUHEBbLIM MPUBO-
[OM, @ BTOPOW (MMMYNbCHBLIA), C MEHBLUNM MPOXOAHBLIM CEYEHUEM, CAYXUT YNpaBnaloWwmM aneMeHToM. OH OTKpbIBaeTcA
no KOMaHAe OT JaTuuka Npu COOTBETCTBYIOLLIEM AaBneHun paboveil cpeabl.

3.1.10

MMNYNbCHbIW NPeaoXpaHuTenbHbIN Knanad: KnanaH, npegHasHavyeHHbIV ANs ynpaBneHus rMasHbIM
npeaoXpaHUTENbHbIM KIanaHoM.

[FOCT 24856—2014, nyHkT 5.7.4]

MpuMeyaHue — MMNynbCHLIA NPEAOXPAHNTENBHBIN KNanaH MOXEeT GbiTb BLIMONHEH BCTPOSHHBIM B MMaBHbIN
UMK CyLLLeCTBOBATL Kak OTAENbHLIA (BLIHECEHHBIN) 3nemMeHT. Mpu BCTPOEHHOM KnanaHe ynpaBrieHUe OCyLeCTBNAeTCA
paboueii cpenoii. B KOHCTPYKLUM C BLIHECEHHBIM KNanaHoM ANSA NOBLILLEHUA HAAEXHOCTH ero paboThl YacTo NPUMEHSAIOT

3NeKTPOMarHuThl, Nonyyanwue UMMynbe NpU NPEBLILIEHUU AaBneHus. B criyqae oTcyTCTBUA aneKTpU4ecTBa Unn Heuc-
NpaBHOCTU SNEKTPOMarHMTOB UMMYNbLCHLIA NpeAoXpaHUTENbHbIN KnanaH paboTaeT Kak knanaH NpsaMoro AeicTBus.

3.1.11 koachmumeHT pacxona ans rasa o4 (KMAKOCTH — 0,): KoadhduumeHT, onpeaensemblii Kak oT-
HOLLEHUE 3KCMNEPUMEHTANbHO YCTAHOBAEHHON NPONYCKHOWM CNOCOOHOCTM NPeaOXPaHUTENBLHOrO KnanaHa K ero
TEOpPETMYECKON NPONYCKHON CNOCOOHOCTHN Yepes naeansHoe conso.

2
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n puMeHYyaHune — I'Inou4a,qb CeYeHnA naeanbHOro conna paBHa Nnowaan camMoro y3kKoro cedeHua cegna
KnanaHa.

3.1.12

nnowaas ceana F: HauMeHbLLas NROLLaAL CeYeHNst IPOTOYHON YacTu ceana.
[FOCT 24856—2014, nyHkT 6.3.14]

3.1.13 notepu naeneHus Ha Bxoae AP, : [NoTepn aaBneHus, Bbi3BaHHbLIE TEYEHUEM B TpyGonposoae
OT 3awmwaemoro 060pya0BaHMA K BXOAHOMY naTpybKy npeaoxXpaHuTENbHOrO KnanaHa.
3.1.14

npeaoxpaHuTesibHbIA KnanaH OBYXMO3ULMOHHLINW: [MpeaoxpaHuTenbHbIA KnanaH, B KOTOPOM B
AuanasoHe OT AaBMNEHUA Ha4ana oTKPLITUA W Bbilwe (B npeaenax 5 % P,) sanupatoLmii 9NeMEHT NogH1MMa-
€TCH CKa4YKOM Ha BECb KOHCTPYKTUBHO OTPaHMYEHHBIN X0 MNK Ha ero 6onbLUyIo YacTb.

[FOCT 31294—2005, nyHkT 3.1.31]

3.1.15

npeaoxXpaHUTENbHbIN KranaH HepasrpyXeHHbi: KnanaH, B KOTOPOM Ha 3anuparolnin 3NeMEHT
BO3J€WCTBYET yCcunue, cosgaBaeMoe NpOTUBOAABIIEHUEM.
[FOCT 31294—2005, nyHkT 3.1.37]

3.1.16

npegoXpaHUTENbHbIM KilanaH HenpsaMoro AeWcTBUA (rMaBHbIA NpeaoXxpaHUTENbHbIA Kna-
naH): MpeaoxpaHUTEnbHbLIA KnanaH, Ans ynpasfieHUsl KOTOPbIM MCMONb3YIOT UMMNYSbCHBIA KnanaH unu
BCTIOMOraTeribHas SHeprus.

[FOCT 31294—2005, nyHkT 5.7.10]

MpumedvaHus

1 KnanaH HenpsAMoro AeicTBUA ABMAETCA ansTepHaTUBOW KinanaHa npsamMoro fencTeus.

2 MaBHbI NpefoxXpaHUTeNbHbIA knanaH SBIAeT YacTbio UMNYNbCHO-NPeAOXPaHNTeNBHOro ycTpoiicTaa. Mpu cpaba-
ThIBaHUMW IMaBHOro NpeaoXpaHUTENbHOro Knanaxa NpoMcXoanT copoc pabodeii cpefbl U3 3alluLLiaeMoro 060pya0BaHNA.

3.1.17

npeaoxpaHuTesbHbIA KNanaH NponopuuoHanbHbii (Hpk. npedoxpaHumenbHbili KnanaH npornopyu-
OHanbHo20 Oelicmeusi, copocHOU KknanaH): NpeaoxXpaHUTENbHLIA KNanaH, 3anupaLwwmin 3NeMeHT KOTOporo
OTKPbIBAETCA NPONOPLMOHANbHO BO3paCTaHMIO AaBrieHus paboyent cpeabl.

[FOCT 24856—2014, nyHkT 5.7.12]

3.1.18

npenoxpaHMTesnibHbIM KnanaH npsamoro AelcTBus: NpefoxpaHuTenbHbili knanal, patotatowmii
TONbKO OT 3Hepruu patouen cpeabl, HeNnOCPeACTBEHHO BO3ASWCTBYIOLLEN HA 3anupaloLLmnii ANEeMeHT Unu
ApYrov YyBCTBUTENbHbINM 3MEMEHT, U HE UMEIOLLMIA BCMOMOTaTenbHbIX YCTPONCTB, YNPaBNAIOWMX KNnanaHoM
npu ero pabote B aBTOMaTUYECKOM pPEXUME.

[FOCT 24856—2014, nyHkT 5.7.9]

3.1.19

npeaoXpaHUTENbHLIN KnanaH pasrpyXeHHbIn: [pefoxpaHuTenbHblii KnanaH, B KOTOPOM Ha
3anuparoLLmii aNEeMEHT He BO3AENCTBYET YCUnue, co3aaBaemoe NPOTUBOAABNEHNEM.
[FOCT 31294—2005, nyHkT 3.1.38]

3.1.20 npepoxpaHuTenbHoe yCTpPoUcTBO: [pesoxpaHuTenbHas apMatypa Bcex TUMOB (KnamaHbl,
MeMBpaHbl, UMK CoYeTaHus UX), NpeHa3HauYeHHas Ans 3almTbl 060pya0BaHUA n TPyGONPOBOAOB OT NPEBLI-
LueHus aaeneHus nytem cbpoca usbbiTka paboyen cpeabl.

3.1.21

NponyckHasa cnoco6HOCTb (NPeAoXpPaHUTeNnbLHOro KranaHa); G2, kr/4: Maccosbiit pacxoa paboueii
cpeabl Yepes NpeaoxXpaHUTENbHbIN KnanaH.
[FOCT 24856—2014, nyHkT 6.3.10]

3.1.22 npotusonaenenue P, : N30bITouHOE JaBINIEHUE HA BbIXOAE NPeAOXPaHUTENbHOTO KnanaHa.

MpumevaHusn
1 lMpu 3akpbITOM knanaHe (paboTa knanaHa B pexume oXuaaHWus) NPOTUBOAABEHNE paBHO CTaTUHECKOMY flaBne-
HUIO P, ., B BbINYCKHOM (cOpOCHOIA) cucteme.

3
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2 lMocne Cpa6aTbIBaHVIF| (OTKprTVIH) KnanaHa npotueoaasnieHne paBHO CyMMe CTaTU4eCKOro gaBneHna Pn cr B Bbl-
I'IYCKHOI7I CUCTEME W AUHAMUYECKOro aaBneHus P, BO3HWKaroLero ot ConpoTuBNEHUA CUCTEMbI NPU NPOTEKaHUU pa-

o n AuH
Boueii cpepbl.

3.1.23 npoTuBOAaBneHne AMHaMuyeckoe P aun° Mepenag gasneHusa B oTBOAsALLEM TpybonpoBoae,
BO3HUKAIOLLMIA NPY NPOXOXKAEHUU NOTOKA cOpackiBaeMOi Cpefibl MPU MOMHOCTbIO OTKPLITOM KranaHe.

MpumMeyaHue — BenuunHy UHaMHU4ecKoro NPOTUBOAABIIEHNUS CrefyeT onpeaensTh ANs BCEX CUCTEM cOpoc-
Horo Tpy6onpoBoAa, B TOM YKCTe Npu copoce cpedbl Yepes KOPOTKUe TpyObl HANPAMYH B aTMOCEpY.

3.1.24 nportuBoaaBneHue craTuyeckoe P, o+ CTatudeckoe paeneHue 3a npefoxpaHUTENbHbIM
YCTPOMCTBOM Ha MOMEHT €ro cpabarbiBaHus (Mpu 3aKpbITOM KNanaHe).

MpumMmeyaHue — CTaTudeckoe NPOTUBOLABMNEHUE MOXET BbITb MOCTOSHHLIM UMW NEPeMEHHLIM BCEACTBUE
M3MEHSIIOLLMXCS YCIOBMIA B cUcTeMe cBpoca, CBA3aHHbIX CO COPOCOM CPefbl OT pYrUX UCTOYHUKOB U cOo cBpoCoM cpefbl
Yepes KknanaH.

3.1.25 perynsapHas cpega: Cpega, ¢ BENMYMHON MaeanbHO-ra3oBoro nokasarens aguabdarsl k = cpley> 1,1

MpuMedaHue — [daHHble cpeabl BONU3N NUHUK KOHAEHCALMW NPU U303HTPONMHOM pacLUMPEHUUN KOHLEHCUPYHOT-
cA. Takue cpefbl BCTpedatoTest Hanbornee YyacTo. K HUM, B 4acTHOCTH, OTHOCATCS NOYTU BCe CPeAbl, CNPaBOYHbIE AaHHbIE
KOTOpbIX NpuBegeHel B Tabnuue A.1.

3.1.26 peTporpagHas cpega: Cpega co CroXHbIMWU MHOrOaTOMHbLIMU MONEKYNaMn U BENUYUHON K = cp/cV
6nuskon k 1,0.

MpumeyaHue — JdaHHble cpeabl BOMU3N NUHUM KOHAEHCaLMKN (KpoMe obnacTi BOMM3N KPUTUYECKOA TOHKM)
NpW U30SHTPOMHOM PaclUMPEHUN He TONMbKO He KOHAEHCUPYIOTCA, a HaobopoT, ucnapstotes. [puMepom peTporpagHoii
cpeAbl ABMSIETCS OKTaH.

3.1.27

dakenbHbIN konnekTop: Tpy6onpoeog Ana c6opa v TPaHCNOPTUPOBAHUA COPOCHLIX ra30B U NApoOB OT
HECKOMNbKMX MCTOUMHMKOB cBpoca.
[FOCT P 53681—2009, nyHkT 3.16]

3.1.28 acppekTMBHAA NNOWAAL KIanaHOB [yiA rasa (npu KPUTUHECKOM ucTeueHnun) o F Dxuako-
cTn — 0, F] 2): Mpousseaenne koaduLMeHTa pacxoaa Ans ra3a (NPu KPUTUHECKOM UCTEHEHNN) oy Pxuako-
CTn o] Ha NnowaabL ceana F.

3.2 3KBMBaNEHTbI TEPMUHOB

OKBUBANEHTbI HEKOTOPbIX TEPMUHOB, NMPUMEHSIEMBIX B 3apyDeXxHbIX CTaHaapTax, NPUBEAEHbLI B MPUIIO-
XKEHUM A.

3.3 CokpaweHmnsa

B HacToOsILIEM cTaHaapTe NPUMEHEHbI CreayloLmMe COKpaLLeHUs:
IMIK — rnaBHbIf NpegoxXpaHUTENbHbIW KNanaH uMNynbCHO-NPeaoXpaHUTENbLHOro YCTPOMCTBA;
33n — 3anupatoLuii ANEMEHT;

MMNK — umnynbCHbINM NpeaoXpaHUTENbHbIA KNanawx;

UMY — uMnynbCHO-NpeaoXpaHUTENbHOE YCTPOUCTBO;

H[l — HopmaTuBHas AOKyMEeHTaLus;

MK — npeaoxpaHUTEnNbHbIV KNanax;

NC — nacnopr;

P3 — pykoB0oACTBO NO aKCnnyarauuu;

TY — TexHU4eCcKue ycnoBus;

31 — akcnnyarauMoHHasa 4OKYMEHTauusI.

3.4 O603HayeHun

B HacTosiLem craHgapre npUMEHeEHb! crieayloue 0603Ha4YEeHUSA:
DN — HOMUHanbHbIN AnameTp;

DN, — HOMUHanbHbIWA AUAMETP BXOAHOTO naTtpybka knanaa,
DN, — HOMUHaNbHbLIA AUAMETP BbIXOAHOIO natpybka knanaa;
F — MuHuMmanbHas nnowiajb ceana knanasa;
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G — nponyckHas cnocobHOCTb KnanaHa;

G,z — aBapUIIHbLIA PaCXo[, KOTOPbLINA A0MmKeH cBpocuTk MK;

G* — maccoBas CKOpoCTb (pacxoa Ha eauHuLy nnowaau);

G’ 4eal — MaccoBas CKOPOCTb, pacCcyMTaHHasA Mo MOAENU UaearnsHoro conna (Wryuepa);

K, — 6e3pasmepHblit KOI(MAPULIMEHT, XapaKTepUsyIoLLMIA OTNNYNE JOKPUTUYECKOR MaCCOBOR CKOPOCTH
OT KPUTUYECKON,

K, — KO3(h(PULIMEHT, YUNTLIBAIOLLIMIA BO3MOXHOE YMEHbLLEHWE MPOMYCKHOW CnocoGHOCTM BCMeaCTBNe
YCTaHOBKM 10 U/unu nocne knanaHa membpaHHO-npeaoxXpaHuTenNbHbIX YCTPOICTE;

K; — nonpaBo4Hbilit KO3(PDULIMEHT HA BNUAHME TEMNEPATYPLI,

K, — KO3(h(PULIMEHT, yUUTLIBAKOLLIMIA YMEHBLLIEHNE NPONYCKHON CNOCOBHOCTH Npu cOpoce Yepes Knanaw
BbICOKOBSI3KMX Cpef BCNEeACTBME AONONHUTENbHBIX TMAPABANYECKUX NOTEPD;

K, — nonpaBo4Hblii KOI(PMDULMEHT, YUUTLIBAIOLMIA IPPEKT HEMONHOTO OTKPLITMA PasrpyxeHHbix MK
13-3a NPOTUBOAABIEHUS;

K, — 6espasmepHasi MaccoBas CKOPOCTb;

K, o Ge3pa3mepHas MaccoBasi CKOPOCTb NPU KPUTUYECKOM UCTEYEHUM (ONpeaenseTca TONbko napa-
MeTpamu cpeabl nepes KnanaHom);

M — uucno Maxa;

M, — monspHas macca pabouei cpeapl;

N — KonuM4ecTBO NapannenbHO YCTAHOBINEHHbIX U OHOBPEMEHHO paboTaloLmuX 0AUHAKOBLIX KNanaHoB.;

P — paBneHue pacyeTHOe (M30bITOMHOE);
P15 max — MakcumarnbsHO onycTMMOE AaBlieHue asapuiHoro copoca;

P, — abconioTHOe AaBneHWe Ha BLIXOAE M3 Ceana Knanaxa;

P, — abconioTHOE AaBneHne A0 KnanaHa, PaBHOE CyMME JABIIEHNs] NOSTHOTO OTKPLITUA U aTMOCHEepHO-
ro nasnexua, 1. e. Py = P+ P

P, — aGconioTHoe AaBrneHne 3a KnanaHoMm Mpu ero MnofIHOM OTKPLITUW, paBHOE CyMME NpOTUBOAABIe-
HUS U aTMOCCHEPHOTO AaBneHus, T. e. Py, = P + P -

PN, — HOMUHanNbLHOE AaBneHne BXoAa;

PN, — HOMUHabHOE AABMEHNE BbIXOAA,

P, — atMocdepHoe fasneHne (Npu HopMarbHbIX aTMOCepHbIX ycnosusx P, = 101320 MMa);
Prong — AABNEHNE Havana KoHaeHcaLmu;

PKp — abCconOTHOE KpUTHUYECKoe aaBneHne paboyei cpeabl;

P, — naBneHue HacTpomku (M3BbITOYHOE);

P\, yon — DA@BMNEHNe HaCTPO/ikn (M3GLITOYHOE) NPU CTEHAOBLIX UCTLITAHNAX;

P,,, — AaBneHne Ha4ana oTkpbITUA (M36LITOMHOE);

Pro yen — OAaBNEHNE Ha4ana oTKPbITUS (M3GLITOYHOE) MPU CTEHAOBLIX UCTILITAHUAX;

P, — npotuBogaeneHue (3GbITOHHOE);
P, — AaBreHne NonHoro oTkpbITUA (M30LITOYHOE);

Pq guw — NPOTUBOZABNEHNE AUHAMUYECKOE;

P, o — NPOTUBOAABMNEHNE CTaTN4ECcKoe (M3GLITOYHOE);
Pp — AaBneHue pabodee (M3OLITOYHOE);

Ppaa — [JaBneHue paspeLueHHoe (M30bITOUHOE);

Pr — uucno Mpanatns;

P, — npuBeAeHHOE AaBneHue;

Prg — npuBeLEeHHOE AaBMNEHUE ra3oBoi hasbl cpeabl;

P, — npuseneHHOE AaBneHune Xuakon dassl cpeasl;

R — 8,3143 k[x/kmonb-K — yHMBEpcanbHas rasosas nocrosHHas;
Ry,q — yAenbHas ra3oBasi NOCTOsIHHas;

Ry,q g yaernbHas rasopas NOCTOAHHAA ra3oBon asbl cpeabl;

Rw:t | — YAernbHas ra3osas nocTosiHHAs XUAKOK a3kl cpeabl;
Re — yucno PeiHonbAca;

T, — Temneparypa paGouei cpeabl NepPes knanaHom npu AasneHun Py,
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TKp — KpuTUYeckas Temneparypa paboyen cpeabl;
T\ac — TEMNEepaTypa HaChILLEHNS;

T, — Temneparypa cteHku MK u Tpy6onposoaa;
TTopM — TeMnepartypa «TOPMOXEHUA» cpedbl;
T, — npuBeaeHHas Temneparypa;

T rg — NPMBEAEHHas Temneparypa rasoBou dhasbl cpeabl;

V|, — ynenbHblil 06beM Napa Npu napameTpax nepes KnanaHom PynTy;

X — CTEMNeHb CYXOCTU BNaXKHOTr0 napa npu AasneHun NonHoro oTKpeITUA U Temneparype Ao MNK;

Z — K09hDULMEHT COKUMAEMOCTH,

Zg — KO3 PULIMEHT CHKMMAEMOCTM ra3oBomn paskl cpeasl;

Z — k09hhULIMEHT CHXMMAEMOCTU XUAKOI hasbl cpeabl;

AP,, — noTepu AaBneHus Ha BXoAe;

Cpg — YAenbHas u3obapHan TENNOEMKOCTb rasoBom asbl cpeabl;

Cpl — YAernbHas n3obapHasi TENNOEMKOCTb XXUAKOW (ha3bl cpeabi;

Cyg — YAerbHas M30X0PHas TennoemKkocTk rasoBoii ¢pasbl cpeabl;

G, — yaenbHas n3oxopHas TennoemMKoCTb XUAKON hasbl Cpeabl,

dy — AvaMeTp ceana knanasa;

hgl — CKpbITas Tensora napoobpasoBaHus;

hg — yAenbHasa 3HTanbnua napa;

h, — ynenbHas sHTanNbNUA >XMAKOCTH;

I,y — ANMHA BXOAHOTO WTyLepa (natpybka) knanaxa fo ceana;

lur pagn — ANMHA BXOHOTO NaTpybka, Ha KOTOPOW YCTAHABNMBAETCA PABHOBECHOE TeYeHUE (fyr pagy = 0.1 M);
I — KO9(P(PULMEHT BOCCTAHOBNEHUS;

$1 — BHTpONUS;

t — TemnepaTypa pacyeTHas;

o, — KO3hpULMEHT pacxoaa;

04— KO3PULIMEHT pacxoaa Ans rasa (npu KPUTUHECKOM UCTEHEHUN);

0ly — KO3(PPMLIMEHT pacxoaa ANs XUAKOCTH,;

oy F — adpdpextBHasA nnowab KnanaHos Ans rasa (Mpy KPUTUHECKOM NCTEHEHUM);

0,F — adhcpexkTmBHAA NNoLaAb KnanaHos Ans XUAKOCTH;

3 — oTHOLIeHue aBConIOTHLIX AaBMNEHMWIA;

QKP— KpUTUYECKoe OTHOLUEHNE abCosOTHbIX AABNEHWI;

Eg — Be3pa3smepHbIi KO3PULMEHT TENMNOBOINO pacLUMPEHUS ra3oBoii a3kl cpefbl;

B, — GespasmepHbIii KO3MMPULMEHT TENNOBOTO PaCLUMPEHUS XUAKOIA a3kl cpeabt;

k — nokasarenb aguabarsl;

I?g— Be3pasMepHble KOIPPULMEHTEI U30TEPMUYECKON CXUMAEMOCTM Napa;

I?,— Ge3pasmepHble k03(PPULNEHTBI U30TEPMUYECKON CKUMAEMOCTH KUAKOCTH;

n — nokasarefb U303HTPOMbI;

N, — rokasartenb M30SHTPOMbI Npw aaBneHuun P, ;

Kp Kp’
N, — nokasartersb U303HTPOMbI ra30BON (pasbl Cpeab!;

n|g— nokasarernb U303HTPOMbI XXUAKOW (pasbl cpeqbl,

Uy — KO3 ADULMEHT [HKOyns-TOMCOHa;

L — AMHaMu4eckas Ba3KOCTb pabouyeli (cOpacbiBaeMoin) cpeabl;

Hg — AMHaMU4ECKas BAIKOCTb rasosou drasbl cpesbl;

W — AMHamnyeckas BA3KOCTb MAKON dhasbl cpeabl;

Po — MNOTHOCTb CPeAbl Ha BbIXOAE M3 WITYLiepa (T. . U3 ceana knanada), npu napamerpax Py u Sq;
p4 — MNOTHOCTb Cpedbl Npu napamMetpax P, u T; Ao MK, npu ero nonHOM OTKPLITUK,

Py — NNOTHOCTU ra3oBon (pasbl Cpeabl;

p; — NNOTHOCTU XXUAKOM hasbl;

€ — 0ObeMHas Aons rasa npu TedeHun ¢as ¢ 0AMHAKOBLIMU CKOPOCTSAMU;
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A — KO3(PHMLMEHT TENNONPOBOAHOCTU CPEAbI;

A — TeMnepaTypHbIi nokasarernb U309HTPONLI ABYX(a3HOW CMeCH;

Ag — TeMnepaTtypHbli nokasarenb U303HTPONbI ra30Bo (hasbl Cpeabl;

A — TemneparypHbl€e nokasaTenu U303HTPONbI XUAKOH (haskbl Cpeabl.

B Tekcte cTtaHaapTa eauHULUbI BENIMMUH COOTBETCTBYIOT OCHOBHBIM M NMPOU3BOAHLIM eauHuuam CU no
Tabnuuam 1, 2, 3 FOCT 8.417 (Hanpumep, INa, m, K, C, Kr), KpOME CryyaeB, KOIja OTOBOPEHO MHOE.

4 O6wue nonoxeHun

4.1 KpaTkue xapakrepucTMKu U peKoMeHAauumn no NPMMEHEHMIO KITanaHoB Pa3fuyHbIX
KOHCTPYKLMH

4.1.1 KpaTkue xapakrepucTukn U pekomeHaaumm no npMMeHEHUI0 4By Xno3uLMOHHbIX MK:

- peKOMEeHAYIoTCA Ansl NPUMMEHEeHUA Ha CKMMaeMbIX cpeaax, HanpuMep, nape, BO3ayxe Unu rase;

- pU JOCTMXKEHUU AaBMNEHUS Ha4Yana OTKPbITUSI OTKPLIBAIOTCS HA MOJHBIA X0A;

- 06ecneymBaloT BbICOKYIO NPONYCKHYIO CNOCOBHOCTL Npu paboTe Ha CXXMMaeMbIX cpeaax.

OCHOBHOI HegocTaToKk — aBTokone6anua 39n. BosHMKHOBEHUE aBTOKONebaHMii BO3MOXHO:

- B Cny4ae 3aBblLLIEHUs TUNopasmepa knanaHa;

- B CMCTEMaX C NePEeMEHHbIM aBapuUMHLIM PacxoaomM;

- pu koneGaHusax npoTuBoaaBneHus (ans HepasrpyeHHbix MNK);

- €CNK BpPeMsi poCcTa aBapuitHOro pacxoga A0 CBOero MakCMMarnbHOro 3Ha4eHUsi NPEBbLILLAET BpeMsi Nos-
HOro OTKPbLITUA KnanaHa;

- €CNK BPeMsi MPOXOXAEHUA 3BYKOBOW BOJHbI MO NoagsoasALieMy TpybonpoBoay OT knanaHa u o6paTHo
COU3MEPUMO CO BPEMEHEM OTKPbITUS UMM 3aKPbITUSA KnanaHa.

Mpumenenne MK ana HeCXXMMaeMbIX cpes UMEET 0COOEHHOCTU:

- OTKPbITME KflanaHa Ha NOrHbIA X04 NPOUCXOAWT MPW AABNEHUM Havana oTKpbITUs. BuiCTpoe oTkpbITUE
npuBoAUT K cOpOCy BONbLLIOTO pacxoaa cpeabl U Pe3KOMyY NageHMIo AaBNEHUS B 3aLUmLaeMom 060pyaoBaHuu;

- nocre pesKoro nageHus AaBMeHUs KnanaH MOMEHTanbHO 3aKpbIBAETCSA, CNPOBOLUPOBAB rmapaBnuye-
CKUIi yaap C BO3MOXHOW HEeyCTOMYMBON paboTou knanaHa.

He pekoMeHAyeTCsl NPUMEHSTb HepasrpyeHHble AByXno3uumoHHble MK npu cneayowmx npoTueoaas-
neHunax P

-P,2010-P,—ana P, =11-P,;

-P,z2015P,—ana P,,=1,15-P,.

He ponyckaeTcsa npMMeHsiTb KinanaHbl Npyu NPOTUBOAABNEHMAX, NPEBbLILIAIOLLIMX 3HAYEHUE A0MYCTUMOTO
NpOTUBOAABIEHUS, yKa3zaHHOe uarotosutenem B TY u P3 Ha knana.

4.1.2 KpaTkue xapakrepuCTukm 1 pekoMeHaaumMm no NpMMEHEeHUI0 NponopLuoHanbHbix MK:

- UMEIOT NPONOPLMOHANbHYIO XapakTepucTuky noabema 3390, T.e. nogbem 33n NPOMCXOAUT paBHOMEP-
HO, MPOMOPLUMOHANELHO NOBLILEHUIO AaBNeHUA B cucteme. C nogbeMom 33N paBHOMEPHO yBENU4MBaeTCs
06beM cbpackiBaeMoii cpeabl. MK OTKPLIBAETCA UMEHHO B TAKOW CTENEHW, HACKOSIbKO 3TO HEOOX0AMMO AnA
yCTaHOBNEHMA pabounx napamMeTpos;

- PEKOMEHZYETCA NPUMEHATb AN HECKUMAaEMbIX Cpef, HanpuMep, BOAbl;

- KOHCTpYKUMS MK HEe ucknioyaeT BO3MOXHOCTb NMPUMEHEHMUS Ha CXUMaeMblX cpeaax;

- npu yctaHoBke MK B CUCTEMbI C NepPEeMEHHBIM aBapuiHbIM PACXOA0M HE BO3HUKAET aBTOKONeOaHui.

[lonyCcTUMBIM NPEBbILLEHNUS NPOTUBOAABNEHUS HaA AaBMNEHUE HACTPONKKU NnpuBeaeHsl B Tabnuue B.1.

4.1.3 PasrpyeHHble MK npumeHsioT B cnyyasx, kKorga AMHaMuM4eckoe npoTUBOAABIEHNE CIIULLKOM Bbl-
cokoe (B COOTBETCTBUM ¢ Tabnuuen 5.1). BnuaHue npoTUBOAABNEHMA HA KAYECTBO 3KCNnyaTaumu knanaHa v
€ro NponyckHy CNOCOBHOCTb ONUCAHO B NPUNOXEHUU B.

Mpn NOCTOSAHHOM CTaTUYECKOM NPOTMBOAABMEHMMN AOMYCKAETCA HEe NPUMEHSITb Pa3rPy>XEHHbIA KnanaH.
B atom cnyyae ans kKOMMeHcauuMm BO34EWCTBUA NPOTUBOAABMNEHUA HA AaBrEeHWe HACTPOWMKM Npu HaCcTpoKike
MK Ha ncnbiTatenbHOM CTeHAe CneayeT YMEHbLUUTb JaBneHUe HacTPOWKU B COOTBETCTBUM C 5.13.

He pekomeHnayeTca npuMeHsTb pasrpyxeHHsle MK npu npotusogasneHusnx P, npesbiwaowmx 50 % or
AaBneHus Ha4ana oTkpbITus P, .

He ponyckaercs npuMeHsATb KnanaHbl Npy NPOTUBOAABMNEHUSX, NPEBbLILLIAIOLLMX 3HaYeHWe J0MyCTUMOro
NPOTMBOAABNEHUSA, YKazaHHOe u3rotoBuTenem B TY u P3 Ha knanaH n 06ecnevmsaroLLero yCTaHOBEHHbIe

COOTHOLLEHWUs1 Mexay aasnenuamn P, P, P, v P,.
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Mpu pacuere pasrpyxeHHbix MK cnegyeTt yuutbiBaTb BAMSHWE NPOTUBOAABNAEHUS HA NPONYCKHYIO CMOo-
COGHOCTL BBEIEHMEM NONPABOYHOrO KoadduumeHTa K, yuutbiaiowero adhekr HenonHoro otkpbitus MK
13-3a NPOTUBOAABIEHUSA:

- MK, pabotaiowme Ha rasoo6pasHbix cpeaax:

a) npu P /P, < 0,30 (ana P, =1,1-P) n P /P,, < 0,377 (ana P ,= 1,15-P,)) — koacpcbuument K, = 1,0;

6) npu 0,30 < P, /P, < 0,50 (ana P,,=1,1-P ) n 0,377 < P /P,, < 0,50 (ana P = 1,15-P_) — koacpchmnuu-
eHT K, B COOTBETCTBUU C chopmynamu Tabnuuibl [1.1 unm pucynkom U.1a;

- MK, paboTaiowme Ha xnakux cpeaax:

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

6) npn 0,15 < P, /P,,, < 0,50 (ana Bcex P,,,) — k0achchuumneHT K, B COOTBETCTBUU C hopMynamu Tabnuuib
0.1 unu pucyHkom N.16.

4.1.4 VMY, oTHOCALWMECA K KnanaHam HENPAMOro AeNCTBUS, MPUMEHSIIOT B CRy4aaXx, eCcnu:

- HEMb3sl NPUMEHUTL KNanaH NPAMOro AenCTBus;

- TpebyeTcs cOpoCuTb pacxoa cpeabl 3HaUUTENbHO GonbLumnii, Yem MoxeT nponycTuTk MK npsmoro aeu-
CTBUS;

- ana copoca cpeabl Tpedytorca MK HoMuHanbHLIX aAnamerpos DN cebiwe 300.

OcobenHocTn UMY:

- N0 KOHCTPYKUUK npeactasnsaot cobom MK nponopumoHansHOro AencTeus;

- HE BNajaloT B BUOpaLmIio;

- NP1 NPOEKTUPOBAHUU YCTPOUCTB ANA XUAKUX CPed HEOOX0AUMO YYUTLIBATL CrIEAYIOLLUE XapaKTepu-
CTukmn paboyei cpesibl: BOCNPUMMUYUBOCTD K NONMMEPU3ALMM UMK 3aCOPY, BA3KOCTb, HANUYUE MEXAHNYECKUX
4YacTUL, KOPPO3UOHHYIO aKTUBHOCTb.

[onyckaercsi npumeHaTs UMY npu npotusoaaeneHunsx Ao 95 % ot AaBneHus Hayana oTKpbITUS.

4.2 MpuHUUNuanbHble cxembl paboTbl HEKOTOPbIX KOHCTPYKUMI MK, KOTOPbIE HY>KHO YUUTLIBATb NPW Bbl-
Oope n pacyeTe NPONyCKHOW CNOCOBHOCTU, MPUBEAEHBbI B NpUNokeHuu B.

4.3 MNepeyeHb BO3MOXHbIX COCTOSIHMI Cpefibl Ha BXOAE B KranaH, KOTOpble€ MOTyT NPUBECTU K BO3HMKHO-
BEHUIO ABYX(ha3HbIX NOTOKOB, NpMBeAEH B Tabnuue 1.

Tabnuuya 1—MNepeveHb BO3MOXHbLIX COCTOSHUIA cpeabl

CocTosiHMe
cpeabl Ha Bxoge Bo3amoxHble cnyvan BO3HUKHOBEHUA ABYX(pasHbIX MOTOKOB Mpumep cpeab!
B KnanaH

uakocTb YKupkocTb ¢ pacTBOPEHHLIM rasoM CO,/Bopa
HKuakocTb B COCTOAHUMN HacklLLieHns Kunsawas sopa
Heporpetass 40 TeMmnepaTypbl HacbIeHUs] XWAKOCTb € BO3MOXHOCTHIO | Bekunatowjas Bopa
BckunaHus B MK

Mas/nap Bnuskuil K HacklLeHWio nap (¢ Bo3MOXHOW KoHAeHcaumen B MK) MNap

[a3/naKocTb Map/xmakocTb Map/sopa
He vcnapsioLwascs XUAKOCTb U HEKOHAeHCUPYIOLWWACA ras — rasoxuakocT- | A3oT (Bo3ayx)/Boaa
Has cMecb (HeT ha3oBoro npeBpalleHus) ¢ gecopbuneil Unu BblgeneHUeM
rasa

4.4 Mpu onpeaeneHnn NPUYMH MOBLILUEHUS AABMNEHUS B 3aLUMLLUAEMON CUCTEME W, COOTBETCTBEHHO,
nepeg KnanaHoMm crieqyet NpoBECTU aHanNMU3 BO3MOXHbIX aBapUIHbIX CUTyaLUI.

Bo3MOXHbIE CLieHapUW aBapuitHbIX CUTYaLuin pacCMOTPEHbI B MPUNOXKEHWK T

4.5 MocnepoBatenbHOCTL pacyeTa MK npeacrasneHa B Tabnuue 2.

4.6 Mpumep COOTHOLLIEHUA AaBneHuii B 3awuiaeMom obopyaosanuu u MK npuseaeH B Tabnuue 3. Jo-
MycKalTCA APYrMe COOTHOLLEHUS AaBMEeHW B COOTBETCTBMM C NpUMEYaHusmMm Tabnuupl 3 npu cobnio-geHnun
TpeboBaHuii 5.2—5.4.
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Tabnuuya 2—NocneaosaTensHocTb pacyeta MK

Bnok-cxema pacyeTa

Lienb paboThbl (pacyeta)

Onpeaenexue
MPH4KH NOBLILLEHHOTO AABNEHUsI

Onpepenexve
ha30Boro cocrana cpeabl
Ha Bxoge B MK

Onpepenexue
aeapwuitHoro pacxoaa
npu cbpoce uepes NK

AHanu3 BO3MOXHbIX CLieHapueB aBapUitHbLIX cUTyaLuunia

OnpegeneHxue:

- ¢hasoBoro coctaBa cpefibl Ha Bxoge B MK npu ero oTkpbITUM — ogHOda3HbIN
nnu aByxdasHblii cocTas;

- MecTa 1 NpuYnHLI 06pasoBaHnA AByxdasHON cMecK

PacueT cueHapusi aBapuitHol cuTyaumu, onpejeneHne MUHUMarnbHO Heo6-
XoAUMoOro pacxofa cbpackiBaeMoro npoaykTa U ero napaMmeTpoB (cocTaBa,
AaBneHus, Temneparypbl)

PacueT maccoBoii ckopocTu
yepes K u pacuer MK

Pac4et anemeHTOB
noaBoAsiLleit u c6pocHoi
TNNHUA

Onpeaenexue Tunopasmepa lMNK:

- BbIGOp MeToAa pacyeTa;

- onpeaeneHne pexuma Te4eHus,

- pac4eT NporycKHOI| cnocobHocTy;

- pacdet TpebyeMoii nrowaau ceana

Pacuert:
- NHKIA aBapuiiHoro c6poca (noasogsiLero U oTBoASALLero Tpy6onposoa0s);
- AMHaMMU4ecKoro NpoTMBO4aBNEeHNs
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Tabnuuya 3—TIpumep COOTHOWEHUS JaBneHuiA B 3awwuLaeMom o6opyaosanumn u MK

YcnoeHoe o603Have-
aBneHKe B salyujaeMomM o6opyaoBaHUA
A mLy PyA HVe JaBnenNs [DNaenenve B MK
MakcumanbsHoe
JlaBneHue asapuitHoro cbpoca ™ Pas max
Pro— [aeneHne NofHOro oTKpbITUS
PacuyeTHOe naBneHune —P Py [aeneHne Havyana oTKpbLITUSA
P, — .
H [aeneHue HacTpoiikmn
P [laBneHue 3aKpbITHs
Pabouee faBneHne _Pp

MpumMedvaHus

1 PacyeTHoe faBreHune, Kak Npasunio, NPUHUMAaKT paBHbIM pabodeMy AaBREHWIO UK Belwe P 2 Py Oins cuctem,
HaxoAAWNXeA B skennyataynm P2 Py, ..

2 CooTHOLLIEHNe MexXay faBneHuamun P, .. 1 P, xapaKkTepusyrllee A0MyCcTMMOe KpaTkoBPEMEHHOe NpeBbIleHne
pac4eTHOro fjaBneHnsa Bo Bpems aBapuiiHoro copoca, pernameHTUpyeTcsa cTaHaapTamu U B 3apyBexHol npakTuke o6o-
3Ha4aroT TEPMUHOM «aKKyMyrnupoBaHue (accumulation)» (onpegerneHne TepmMuHa B NpunoxeHun A). B COOTBETCTBUN C
6.2 [6] Pag max S 1.1-P.

3 CooTHOLUeHWe MexXay MOMHbIM [aBneHnem W LaBfeHUEeM HacTPOWKW UMW [aBfieHWEM MOMHOro OTKPLITUS
(overpressure) — BblpaxatoT B e4uHULax nsMepeHus AaeneHus (P, — P,) unn B npoLeHTax OT AaBNeHUs HacTpokn
WU faBneHns norHoro oTkpbITUsS (P /P,,).

4 TpeboBaHUA K OCHOBHBIM XapaKkTepucTukam B pabodmnx ycrnoBusx:

-P,> Pp — ycroBue obasaTenbHoe M obecneunBaeT npoTekaHne npouecca Ge3 yTedkn Yepes MK, npeBbiwatoLeit
JOMNyCTUMYIO;

- Py (W Pyg,) < Py < P — ycnoBue oGssatentHoe 1 obecneqnBaet cpabatbiBatie cucTeMbl aBapuitHoro copoca
Npuw NpeBbILLEHNN fJaBNeHWUs Haf pacyeTHbIM AaBneHnem. B criyyae ecnm pacyeTHoe faBrneHue npeBbillaeT paboyee (pas-
pelLeHHoe) faBrneHne MeHee, Yem Ha 10 %, JaBneHne Havana OTKPLITUA AOMKHO OTBEYaTh YCNOBUIO: Pp <P,< 1,1-Pp
(npu ycrnosuu, yto P, < 1,03 P). Mpu ycTaHoBKke HeckonbKux MK focTaTouHo oBecneqnTt BLINOMHEHWE TpeBoBaHNA XOTA
bl ANs ofHoro M3 Hux, Apyrie MK MoryT GbITh HACTPOEHBI Ha Gonblune 3HaueHus P, 1 knanaHbl ByayT cpabatsiBaTb no
Mepe pasBuTUA aBapuiiHoA cuTyauum;

- Pro < Pag max — Ycnosue obssarenbHoe 1 obecnevnsaeT nonHoe oTkpbiThe MK A0 AOCTMKEHNA MakcuMaribHO f10-
nycTUMOro jaBneHuns asapuitHoro copoca;

-P,z Pp — ycrnoBwue He obs3aTtenbHoe. [Npu BeinonHeHun ycnosus MK 3akpoeTcs caMm, Kak TONbKO aBapuiiHas cuTy-
aums bygeT ycTpaHeHa, KOHTPOSb W BMeLLaTensCcTBo onepaTtopa He noTpebyeTcs.

5 MpuBefeHHbIN NpUMEP ABMAETCA YacTHBIM CrydaeM, He YYUTLIBaIOLLMM BO3MOXHbIE L pYriie COOTHOLLEHWNSA MEXAY
AaBneHnsaMun Pp (P P Pror Po Pro: P,

pas)' no' as max’

HO!'

5 Obwme TpeboBaHus K Bbibopy MK 1 pacueTy NponyckHOM cnocoBHOCTHU

5.1 Ons sawmTbl 060pya0BaHNUS NPUMEHSIIOT KnanaHbl U UX BCNOMOraTenbHbIE YCTPOWNCTBA, COOTBET-
cTeytoLumne TpedbosaHuam MOCT 12.2.063. 3awute MK nognexxut o6opyaoBaHue, B KOTOPOM BO3MOXHO Mpe-
BbILLEHUE paboyero AaBneHusl Haj pPacyeTHbIM: OT NUTAOLWEro MCTOMHMKA, XMMUYECKO peakuuu, Harpesa
noJorpesaTensiMmn, CONIHEYHOWM pagnauuu, B criyyae BOSHUKHOBEHUS Noxapa pagom ¢ 000pyaoBaHUEM U T. 4.
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KonuuyecTBo knanaHoB, UX pasmepsl U NPONYCKHYIO CNOCOOHOCTL BbIOMPAIOT Tak, YToGbl B 060pyaoBa-
HUW HE MOINO CO34aBaTbCA AaBreHue, NPeBbILLaloLLee pacyeTHOe (paspeLLeHHoe) aasneHue obopyaoBaHua
6Gonee yem Ha BeNUUUHY, NpeaycMoTpeHHyto HA.

5.2 [laBneHne HaCTPOMKK, KaK NpaBusio, NPUHUMAIOT HE MEHee:

- pabouero aaBneHus;

- pabouero gaeneHus npu copoce B atMocepy He TOKCUYHBIX U HE B3PbIBOMNOXAPOONACHbIX BELLECTB,
Hanpumep, BOASHOIO Napa;

- DABMEHUS, YBENMUYEHHOTO MO CPABHEHUIO C paboYMM AABNEHUEM U3 3KONOTMYECKUX COOBpaKeHUM
n/unu coobpaxeHuin 6esonacHoCcTu, Npu copoce B aTMOCepy TOKCUUHBIX U/MNK B3PLIBONOXAPOONACHbLIX BE-
wecTs. B aToM cnyyae BenuuuHy AaBneHUs HACTPOWMKKU ONPEAEensoT B COOTBETCTBUU C AENCTBYIOLMMMN HOP-
MaTUBHbIMU MPABOBbLIMU aKTamMu, PEKOMEHAALUMSAMU, UMK pacyeTamu, 6a3upyloLWMMUCA HA TEOPUU OLEHKU
pUCKOB.

B cnyuae 3apaHee 3aaaHHOW BENUUMHBLI PACYETHOIO UMK Pa3pELIEHHOTrO AaBEHUA, AaBNEHUe HaCTPOU-
KW BbIOUPAIOT Tak, YTOObI BLINONMHANMCL TpeboBaHusa 5.1 HacToALEro ctaHaapra.

[onyckaercs no TpeboBaHMAM AENCTBYIOLMX HOPMATUBHbIX NPABOBLIX AKTOB, TPeBOBaHMIO 3aKa34uKa,
WNU UHBLIM COOOPAXKEHUAM NPUHUMATL DONEE BbICOKUE 3HAYEHUSA AABNEHUS HACTPOUKU, NPU YCROBUM BbINOI-
HeHua TpebGoBaHuit 5.1 HacToALWErO CTaHAapTa.

5.3 [laBneHue HaCTPOMKKU NPUHUMAIOT TakuM, YTOObI JaBNEHNE Hayana oTkpuITUA P, He npesbilano
pacyeTHoe P (unn pa3pellieHHoe Py,;) AaBnenne 060pyaoBaHnsa — P, < P (Mnm Py, < Pgy).

[onyckaetcs yBenuyeHue aaeneHnsi Hadana otkpbitus Py, Ao 1,1-P (unn 1,1-Pp33), €Cnn pacyeTHoe
P (unu paspelueHHoe Ppa3) AaBneHue obopyaoBaHUsl paBHO paboyemy AaBneHUuIo Pp.

5.4 [laBneHne NosiHOro OTKPbITUS KIlanaHOB HE JOSMKHO MNPEBbILLATh 3HAYEHUEe, pacCYUTaHHOE NO OA4HOMN
u3 cpopmyn:

- ana P, mexee 0,3 Mra (3 6ap)

P, = P, *+ 0,05 MMa (0,5 6ap); )
-ana P, ot 0,3 no 6,0 Mrla (ot 3 ao 60 Gap)
Pro=1,15P,; 2

- ana P, cebiwe 6,0 MMa (60 Gap)
P =1.1-P,. 3)

[lonyckaeTcs NPUMEHSATL KnanaHel C APYrMMU COOTHOLLEHUAMU MEXYy AaBNEHUEM HACTPONKM (aaene-
HUeM Havana OTKPbITMA) U JaBNEHWEM NOMHOo OTKPbITUS Npu cobrnioageHun TpeboBanmii no 5.1.

5.5 MeTtoauku pacyeta nponyckHow cnocobHoctu MK npueeaeHs! B npunoxeHusix [ v E.

Mnowaab ceana MK, BeiGpaHHOro U3 karanora, AormkHa ObITb paBHOW unu Gnvxkaiiuein 6onbLuen k pac-
YETHON MUHUMANLHOW Naowaaun ceana.

5.6 KOHCTPYKUMA KnanaHoB U BCMOMOraTesibHbIX YCTPOICTB AOSDKHA:

- o6ecneymBaTb CBOGOAHOE NEPEMELLEHME NOABUXHBIX ANEMEHTOB KranaHa U UCKIIoYaTh BO3MOXHOCTb
ux BbIOpoCa;

- UCKITIOYaTb BO3MOXHOCTb NMPOU3BONbHOTO M3MEHEHUS PETYNTMPOBOK.

5.7 MK pasMeLyalor B MecTax, AOCTYMHbIX Ans yao6HOro n 6e3onacHoro o6CnyxMBaHUS U PEMOHTA.
Mpu pacnonoxeHun knanaHa, TpebyoLero cucTeMaTnieckoro obcnyxuBaHust Ha Boicote 6onee 1,8 M, npe-
AycMaTpuBaloT YCTpoiicTBa Ans ygobcTea 06CnyKuBaHus.

5.8 KnanaHbl cneayeT ycTaHaBnuBaTh:

- B COOTBETCTBUU C TPeBOBAHUAMU TEXHUHECKUX PETTIAMEHTOB;

- B 30He raszoBow (napoBow) hasbl;

- B MecTax, UckntoyaoLmx o6paszoBaHue 3acToliHbix 30H paboyein cpeabl.

5.9 [Ins noxapo- 1 B3pbIBOOMACHbLIX BELLECTB U BEWECTB 1-ro u 2-ro knaccos onacHocti no MOCT 12.1.007,
a Takke ans o6opyaoBaHus, paboTaloLero Npu KPMOreHHbIX TEMNeparypax, npeaycmaTpuBatoT CUCTEMY Kna-
NaHoB, COCTOSAILLYIO U3 paboyero u pe3epBHOro KNanaHoB, a TaKKe NepeknoyatoLLero ycTpoincrea. Pabouui n
pe3epBHbIi KnanaHbl AOMKHbI UMETL PABHYIO NPOMYCKHYIO CMOCOBHOCTL, 00ECneyYnBatoLLyIO MOMHYIO 3aLmTy
060opynoBaHUsi OT NPEBLILIEHNSA AABIIEHUA CBbILLE AONYCTUMOrO. [ns pEBU3UM U PEMOHTA A0 KnanaHoB (Npu
HeoOX0AMMOCTH U NOCMe HUX) YCTAHABMNMBAKOT TPEXXOAOBYIO apMaTypy (MepekntodatoLiee yCTpoucTBo), UC-
KMoYatoLLyo BO3MOXHOCTb OAHOBPEMEHHOTIO 3aKkpbITUA 060Mx KnanaHos. MpoxoaHoe ceveHue B y3ne nepe-
KrntoYeHusi B Nto6oI cuTyauumn Jo5mkHO ObITh HE MeHee NPOXOAHOro ceveHns ycTaHaBNMBaeMOro KnanaHa.

1"
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5.10 Mpwu akcnnyatayuu MK He gonyckaeTcs:

- yCTAHOBKA 3anopHON apMaTtypbl Mexay 060pyaoBaHMEM U KNanaHoM, a TalKe 3a KnanaHow;

- UICMONb30BAaTb KnanaHbl AN pPerynupoBaHna aBneHusa B 060pya0BaHUN.

5.11 B 3 (NC n P3) knanaHoB A0MKHbl ObiTb YKa3aHbl OCHOBHbIE TEXHUYECKME XapakTEPUCTUKN U Na-
pameTpbl:

- HOMUHanbHbIN AnameTp Bxoaa DNy u Beixoaa DN,;

- HOMUHanbHOe aasneHue Bxoaa PN, n Bbixoaa PN,

- K09 PULMEHTLI pacxoaa AnA ra3os (MPW KPUTUYECKOM UCTEYEHUN) Ot U XUAKOCTEN 0L,

- nnowaab ceveHns F, K KOTOpon OTHeceHbl KO PULMEHTbI pacxoaa;

- AnanasoH AaBrfieHUI HAaCTPOWKMK;

- NaBMeHNne HacTpoku P, W/WUnn AaBreHne Havana oTkpbITUs P, ;

- AABIIEHNE MOSIHOTO OTKPLITUA P ;

- faBneHune 3akpbitua P,;

- NpoTUBOAAaBNeHNe P (ykasblBatoT ANA HEPA3rPY>KEHHbIX KNanaHoB B Cry4vae, ecnu B kKa4ecTse Aasne-
HUA HacTpoiikn P, (P,;) ykasaHo AaBneHne B 3aluiLaemMon CUCTEME, a He Ha CTEHAEe U3rOTOBMUTENS);

- NONPaBOYHbIN k03(hpuUMEHT oT Temneparypbl Ki;

- TeMmneparypa pacyetHas t, °C;

- paboyas cpega.

Ona o6ecneveHuns 6esonacHoi skcnnyatayumn B TY u 3 no TpeboBaHuMio 3akas4vmka ykasbiBaroT BENUYM-
HY peakTMBHOI CUMbl NPY MakCUMarbHOM pacxoAe Yepes KnanaH, NOATBEPXKAEHHYIO PacYETOM.

5.12 B 3[] Ha knanaH, npegHasHa4yeHHbIN ANA aKCnnyaTauum npyu TeMneparypax cpej 3HauuMTenbHO
BbiLLE (HUXKE) TEMNEpPAaTypPbl OKPYXKatoLen cpeabl, U3roTOBUTENb AOMKEH NPUBOAUTL B TABNUYHON unu rpadom-
Yeckoii hopme 3Ha4YEHUs NONPaBOYHOTO Ko3hULIMEHTA OT TEMNEpaTypbl K;, a Takke 3Ha4eHne MUHUManb-
HOVi TeMMepaTypbl, NPU KOTOPOK OH MOXET GbITb NPUMEHEH. MONPaBOYHbIN KOSMAPULMEHT K, NpeacTaBnsaer
€000 MHOXUTENb K JaBMNEHMI0 HACTPOIKM P,

Honyckaerca NpuMeHsATL Cneaytolme sHaveHns KosdduumenTa K, ecnu n3rotoBUTens He NpuBoaUT
nx B KO (30):

- K; = 1,000 — npu Temnepatype paGoden cpeabl Ao 100 °C;

- K, = 1,020 — npu Temnepatype paGoyen cpeabl o1 100 °C go 250 °C;

- Ki = 1,025 — npu Temneparype paboueii cpeabl ot 250 °C o 300 °C.

TemnepaTypa CTEHOK Kopnyca krnanaHa MoxeT ObITk He paBHa paboyeii Temneparype npouecca Bcnes-
cTBME (PU3NYECKOro PacnonoXeHUs KrnanaHa, CKONneHns HeKOHAEHCUPYIOLLMXCSA NapoB HUXe BRycKka knana-
Ha, yCTaHOBKM paspbiBHOM MeMBpaHbl nepe knanaHom unm oborpesa knanaHa. KosduuueHT K, nossonset
KOMMEHCMPOoBaTb konebaHus Harpy3ku MpyXXuHbl, BbI3BaHHbIE TeMMepaTypHbiMKU Aedopmaumamu aetanein
KnanaHa, a TaKke W3MeHeHUsAMU PU3NYeCKMX CBOMCTB MaTepuana npy>uHbl, Kak Npyu BbICOKUX, Tak U Npu
HU3KUX TEMMEepaTypax.

5.13 Hactpoiika MK Ha ucnbitatensHOM CTEHAE

5.13.1 lNpu HacTpoiike MK Ha ucnbiITaTeNsHOM CTEHAE CReayeT Yy4uThiBaTb 4ENCTBUTENbHbLIE paboyune
ycnoeus (Harpy3ku) Nnpu aKkcnnyaTaumm KnanaHa: BNMsaHue npoTMBOAABNEHMSA U/UNKM TEMNepPaTypbl.

5.13.2 Ona MK, pa6oTtaowmx 6€3 NnpoTUBOAABNEHUS, NPU CTEHAOBbIX UCMbITAHUAX AABMEHUE HACTPOWKU
paccyuTbIBaIOT No hopmyne

PHmcn=PH‘Kt' 4)

5.13.3 KoHKpeTHbIN anroputm yyeta NpoTUBOAABIIEHMA U TEMNEPATYPbl NPU UCNbITAHUAX onpeaenseT
M3roTOBUTENb B 3aBUCMMOCTU OT KOHCTPYKUMM Knanada. TUnoBon anroputm npuseaeH B 5.13.4.

5.13.4 Ons MK, pabotatoLumx npyu NOCTOAHHOM CTaTUYECKOM NPOTUBOAABNEHUN:

- AN HepasrpyxeHHbIx MK aaesneHne ucnbitaHuin P, .. NPU CTEHAOBbIX UCMLITAHUAX PABHO PA3HOCTH
Mexay AaBneHMeMm HacTponku P, n cTaTu4eckum NpoTUBOAABINEHUEM Py o

- AnA pasrpyxeHHbix MK He TpebyeTca yunTbiBaTb CTaTUYECKOE NPOTMBOAABIIEHME BCNEACTBME HE3HA-

YUTENIbHOCTU U3MEHEHUA CUIbl 3AaKPbITUA, BbI3BBAHHOIO CTaTU4€CKNMM NPOTUBOAABIEHNEM,

MpumeyaHue —TllonpaBoyHbIi KOIPDUUNEHT K, YUUTLIBAIOLLMA 3P DEKT HEMOMHOTO OTKPLITUSA pPasrpyxeH-
Heix [K 13-3a npoTuBoAaBneHusi, BBOAAT Npu pacyeTe peanbHOW NPONyckHoW cnocobHocTn B cooTBeTcTBUM € B.3.5;

- ANs onpeaeneHns BeNWYnHbI JaBNEeHNS UCTIbITAHNI P, ., HA UCTIbITATENbHOM CTEHAE, NP Heobxoau-
MOCTM, CRelyeT yuuThLIBaTh NONPaBKy Ha TeMneparypy K. 3a Temnepartypy, MCMOMNb3yeMyto Ans onpeaeneHms
K, cnemyeT npuHUMaTh TEeMNEpaTypy Ha BXoAe B knanaH BO BpeMsl paboThbl HA CTeHAe W3roToBuTenaA (npu
HOPMarbHbIX YCROBUSIX);
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- anroputMm:

a) no 3[] knanaHa onpeaenuTb NONPaBKy Ha BNUAHKE TemMnepaTypbl Ki;

0) paccunTarb AaBMNEHWe HaCTPOMKW (AABMEHWE MOSIHOMO OTKPLITMA) KranaHa npu ucnbitaHusax P, .
(P40 wicr) NO 0AHOM M3 chopmyn

- ANnsi HepasrpyeHHbix MK

Puven = Py = Prer) - Ko ®
Pro wen = (Pro = Pror) - K ®)
- ANs pasrpy>xeHHbix MK
Puven = Pu Ko ™
Pro ven = Puo - K- ®

5.14 BnusiHMe NpoTUBOAABIEHUS Ha hyHKUMOHMpoBaHue MK 1 ero nponyckHyto cnocoBHOCTb paccmo-
TPeHo B NpunoxeHuu b.

5.15 MNpn BO3HUKHOBEHUW BO BPEMS JKCMAyaTauuy 3alumLlaemMon CUCTEMbl U3MEHSIIOLLUXCA NPOTUBO-
[JaBneHui, crieqyeT NPUMEHSATb TONbKO pasrpy>KeHHble KranaHbl. B HekoTopbix crny4yasx 4OnyckaeTca npume-
HATb NpefoXpaHuUTENbHblE MeMOpPaHbI, ycTaHaBnuBaemble nocre MK npyu KOHTpone u Nnogaepkke AaBMneHus B
npocTtpaHcTee mexay MK n memépaHHon .

5.16 MNpu NPOEKTUPOBAHUK, N3FOTOBIEHUM, UCTILITAHUU U 3KCNNyaTauum Heobxoaumo cobnioaaTb Tpe-
6oBaHus [1] m TOCT 12.2.063.

6 OcobeHHOCTUN NpoekTUpoBaHus u npuMmeHeHus MK npamoro aencreus

6.1 Pbl4a)HO-Tpy30BbLI€ KnanaHbl 40MYyCKAeTCsl yCTaHABNMUBATL TONbKO HA CTaLMOHApHOM 060pya0BaHNM.

6.2 Maccy rpysa u AnuHy pblyara pblMaXXHO-rpy30BOro KnanaHa cneayet Boibuparb Tak, YToObl rpy3 Ha-
XOOUNCS Ha KOHLE pblyara. Macca rpy3a gomkHa ObiTb He bonee 60 kr n ykasaHa (BbiOUTa unu oTnNUTa) Ha
MOBEPXHOCTM rpy3a. OTHOLLEHUE nried pbivara He 4OmMKHO npesbiwatb 10:1.

Mpu npumeHeHun rpy3a ¢ NoABECKON ero CoeanHeHUe AO0MKHO ObiTb HEPA3bEMHBIM.

6.3 B KOHCTPYKUMSIX PbIYQXHO-TPY30BOr0 M NPYXXMHHOTO KNanaHoB nNpegycMarpuBaloT YCTPOMCTBO Ang
NPOBEPKN UCNPABHOCTU AEMCTBUSA KnanaHa B paboyem COCTOSHUU MyTEM NMPUHYAUTENbLHOTO OTKPbLITUS €0 BO
Bpemsi pabotbl 060pynoBaHus. BO3MOXHOCTb NPUHYAUTENLHOTO OTKPLITUSI AOIDKHA ObITb obecnevyeHa npu
nasnexnn, pasHom u 6onee 80 % AaBNEeHUss HACTPOWKMN.

fonyckaetcs ycraHaBnuBatb KnanaHel 6€3 npucnocobneHuin Ans NpUHYAUTENbHOTO OTKPbITUSA, €Cnu
OHO HEeAOoNYCTUMO MO CBOWCTBaM pabouen cpeabl (TOKCUYHAsA, B3PbIBOONACHAA U T. A.) UMW NO YCIOBUSAM NpPO-
BefeHua pabouero npouecca. B 3ToM cnyvae npoBepky knanaHos NpOBOAAT NEPUOANYECKU B CPOKU, yCTa-
HOBMEHHbIE TEXHOMOTUYECKUM PErMamMeHTOM, HO HE peXe OAHOro pasa B 6 Mec npu ycrioBUM UCKITOYEHUS
BO3MOXHOCTM NPUMEP3aHUs, NPUKUNAHWA, nonuMepu3auum unu 3abrneaHua knanaxHa pabouen cpenon.

6.4 MpyMHbI KNanaHoB 3aLUMLLIAIOT OT HEAONYCTUMOTO HarpeBa (OXNaXXAEHUS) U HEMOCPEACTBEHHOIO
BO3AeNCTBUS paboueli cpefibl, eCnM OHa OKa3biBaeT NOCTOSAHHOE BO3JEWCTBME HA Matepuan npyxwHol. Ans
3TOro Nepea KnanaHom MoryT ObiTb YCTAHOBNEHbI MEMOPAHHO-NPEAOXPAHUTENBHBLIE YCTPONUCTBA.

6.5 B kopnyce knanaHa u B oTBOAALUMX TPpyOGOnNpoBoAax cneayer npeaycMoTpeTb BOSMOXHOCTb yaane-
HUS KOHAEHCATa U3 MECT €ro CKOMINEHUS.

6.6 B pa3srpy><eHHbIX OT NPOTUBOAABNEHNA KnanaHax achdeKkTUBHAA NNowaab y3na (aeranu) pasrpysku
JOIDkHa ObiTb TakoW, YTOOLI MPU pPOCTE NPOTUBOAABIIEHUS HE YMEHbLUANOCh YCUIIME Ha repMeTu3aumio 3a-
TBOpAa MK.

6.7 TpeboBaHus K ABYXMO3MLMOHHBLIM KnanaHam

6.7.1 B KOHCTPYKLMM KNanaHoB MOXET ObiTb NPeAyCMOTPEH crieuuanbHbii NNOMBUpYeMmblii MEXaHU3M
(YyCTpOWCTBO) ANsi BO3MOXHOCTU HACTPONKU (OrpaHMYeHus) BbICOTbI NOAbEMA 30fI0THUKA, C LIENbIO orpaHuye-
HUs pacxoaa cpeabl, copacbiBaeMoii Yepes knanaH. HeobxoauMoCTb HaNUYUA MeXaHU3IMa yKasbiBaloT Npu
3akase. Ecnu pacuerHas nponyckHas cnoco6HOCTh MK 6e3 yCTpoiicTBa NPEBLILLAET 3aAaHHbLIA aBAPUIAHLIN
pacxog 6onee yem Ha 10 %, peKOMEHAYETCA U3MEHUTb BbIMYCKHYIO (COPOCHYI0) cuctemy 3a lMK.

6.7.2 B TY (3[0) knanaHoB C OrpaHU4UTENAMU BbICOTbI NOALEMA 3010THUKA NPUBOAAT 3aBUCMMOCTb KO-
achduumeHTa pacxoaa oT BbICOTbl NOALEMA 3010THUKA o = f(h), N03BONAIOLLYIO NPABUABbHO HACTPOUTL KNanax
Ha BeNnu4YuHy cOpacbiBaemMoro pacxoaa.
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Mpu nocTaBke KrnanaHoB B KOHKPETHYIO TEXHONOMMYECKYIO CUCTEMY, AN KOTOPOI U3BECTHA cOpacbiBae-
mas pabovas cpeaa, B 31 pekoMeHAyeTCA NPUMBOAUTL MPOMYCKHYIO XapakTepUCTUKY (3aBMCUMOCTbL pacxoaa
cpeab! OT BbICOThI NOABLEMA 30510THUMKA G = f{(h)), N03BONAIOLLYIO NPaBUIIbHO HACTPOUTL KnamnaH Ha BENUYUHY
cbpacbiBaeMOoro pacxoaa B cnyyae MU3aMEHEHMS aBapuMHOIO pacxoa CUCTEMbI, HANpUMep, Npu nepexoae co-
CyAOB HA paspeLUeHHOE faBneHue.

6.7.3 [ina npaBunbHOro BLIOOPA KranaHoB, paboTaloLmx B TEXHONOMMYECKUX CUCTEMAX C NepeMeHHbIM
npotusogasneHuem, B TY (3[0) cneayer npMBoAMTbL 3aBMCMMOCTb KO3duLMeHTa pacxoaa ot NnpoTuBoaaBre-
HUS — XapakTepucTuky o = f(P,).

6.8 TpeGoBaHusA K NPONOPLMOHANBHBIM KIlanaHam

KoHCTpyKumu knanaHoB, 0co6eHHO paboTaloLLMX Ha XUAKMX cpeaax, A0skHbI 06nagaTh BEICOKON CTene-
HbIO YYBCTBUTENBHOCTYU K U3MEHEHUIO ABNEHUS B NpoLiecce copoca paboyen cpeapbl BO nsbexaHne 60nbLumnx
konebaHui ero 3Ha4YeHuin, NPUBOASALLUX K:

- HecTabunbHoW paboTte knanaHa;

- NOBPEXAEHUIO KINanaHa;

- paspyLLeHUIO 3aLLMLLIaeMOl CUCTEMbI BCREACTBUE MMAPaBIMYECKUX YAAPOB.

7 Oco6eHHOCTU NPOEKTUPOBAHUA U NpUMeHeHusa UMY

7.1 KOHCTpyKUMA KnanaHoB AOMKHA yA0BNETBOPSATL TpeboBaHusim 6.3, 6.5—6.8.

7.2 B koHCTpyKuuu UMY cneayet npeaycMoTpeTb BO3MOXHOCTb YNPaBNEHUA UM BPYYHYIO UK AUCTaH-
LIMOHHO.

7.3 KnanaHbl 4BYXNO3MLIMOHHOTO AeNCTBUSA (C 60MbLUION CKOPOCTLIO cpabaTbiBaHMA) U NPONOPLMOHASIBEHO-
ro AeNCTBUA AOMKHbI YNpaBnsaTbCa cooTeeTcTByowmMu UMK (4ByxXno3uLMOHHBIMU AKX NPONOPLUOHANBHBLIMMK).

7.4 KoHctpykumusa UMK gomkHa o6ecneuunBaTb €ro 3akpbiTue npu AaBrneHnn He meHee 95 % aasneHus
HaCTPOWKKN NpU ero ucnoitTaHuu B coctase UMY.

7.5 KnanaHbl, NpUBOAUMBIE B AENCTBUE C NMOMOLLBIO 3MEKTPOIHEPIUM, JOMKHbI ObITh CHAbXEHbI ABYMSA
He3aBMCUMbIMK APYr OT Apyra UCTOMHUKaMKU NUTaHusA. B anekTpuyeckux cxemax, rae OTKNIOYEeHWe dHeprum
BbI3bIBAET UMNYMbC, OTKPbIBAIOLLMIA KNanaH, AONyCKaeTCss OANMH UCTOYHMK NUTAHUSA.

Insa o6ecneueHnss 6€30NaCHOCTU CUCTEM, B KOTOPbIX UMEETCA BEPOATHOCTL OTKIMIOYEHUS ANEKTPO3Hep-
TMK AN BCEX UCTOYHUKOB 3MEKTPONUTAHWA, AOIMKEH ObITh NPEAYCMOTPEH KnanaH ynpasrneHusi ¢ ansrepHa-
TUBHBIM UCTOYHUKOM MUTAHUS.

7.6 BHYTPEHHWIN AWamMeTP UMNYNbCHLIX NMHWUIA (NOABOAALLUMX W OTBOASALUMX) PACCUUTLIBAIOT C YYETOM
[0NyCTMMOrO 3aKa34nkoM BpeMeHu cpabatbiBaHMS rMaBHOro knanaua.

MMnynbCHble NIMHWUKM U NTMHUW yNpaBneHusi A0MkHbI 06ecneunBaTb HaAEXHbIN OTBOA KOHAEHcaTa. Ycra-
HaBMMBaTb 3aMOPHYI0 apMaTypy Ha STUX NUHMSIX 3anpelyaeTca. [JonyckaeTcs ycTaHaBnuBaTb Nepekniova-
loLee YCTPOWCTBO, €Cnu Npu NtoBOM MONOXEHUM STOrO0 YCTPOMUCTBA MMMYMbCHAA NMHWUA ByaeT ocTaBaTbCcs
OTKPbITON.

7.7 Pabouas cpega, npumeHsieMas Ana ynpaeneHus KnanaHamu, He JOShKHA NoABepraTtbcs 3aMmepsa-
HUI0, KOKCOBAHMIO M MONMMEPU3aLMU, a TAKKE He J0IHKHA U OKa3biBaTb KOPPOIUMOHHOE BO3AENCTBUE HA MaTe-
pvuan getanei knanaHa.

7.8 KnanaH cHabxatoT He MeHee YeM ABYMS He3aBUCUMO AENCTBYIOLLUMMU LIENAMU YNPABNEHUSA, NPUYEM
npu oTKase OAHON U3 Lenei ynpaeneHus apyras Lenb AoMmkHa obecnednBarb HagexHyIo paboTy knanaHa.

8 Tpe6oBaHUA K NOABOASALMUM U OTBOAALW UM TpyGonpoBoaam

8.1 O6wume TpeGoBaHUA

8.1.1 KnanaHbl ycTtaHaBnuBawT Ha narpybkax unu TpybonpoBogax, HENOCPeaACTBEHHO NPUCOEANHEH-
HbIX K 3aLimLLaeMomy 060pyL0BaHMIO.

8.1.2 Mpu ycTaHOBKe Ha ogHOM naTpy6bke (TpybonpoBoAe) HECKONBKMX KManaHoB nnoLwaab nonepevyHo-
ro ceveHus natpybka (TpybonpoBoga) AomkHa ObiTb He MeHee 1,25 cymMapHOli NnoLwaamn BXoaHbIx natpy6-
KOB KnanaHoB, yCTaHOBMEHHbLIX HA HEM.

Mpu onpegeneHun ceveHns NPMCoeanHUTENbHLIX TPyBonpoBoaoB anuHoi 6onee 1000 MM HEOGXOAUMO
TakKe YYUTbIBATb UX CONPOTUBIEHUE.

8.1.3 ins nogBoasLLero n oTeoAsALLero TpybonpoBoaOB AOMKHbI ObITh:

- obecneyeHa KOMNEHcaUMsi TeMNePaTypHbIX YATTMHEHWI;
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- NpedycMOTpeHa 3aLuuTa oT 3aMmep3aHus pabodeit cpeabl;

- NPedyCMOTpPEHbI Mepbl M0 UCKIIOYEHUIO PE3KUX N3MEHEHUI TEMMNEPATYPbl CTEHOK (TENMOBbLIX yAapOB)
npu cpabaTbiBaHWUK Knanawa;

- BbINOMHEHbI PacyeThl Kpenexa kopnyca knanaHa u TpybonpoBoAoOB € YYETOM CTATUYECKUX HArpy3oK U1
AVHaMUYECKUX YCUNUIA, BO3HMKAIOLWKUX Npy cpabaTbiBaHWM Knanasa.

8.1.4 He gonyckaerca npoBoauTb 0T60p pabouyeii cpeabl M3 natpybka knanaHa, a Takke Ha yyactkax
nNpUCcoeanMHUTENBHbIX TPYOONPOBOAOB OT 060PYAOBAHUSA A0 KNanaHa.

8.2 TpeboBaHusa k Tpy6onpoBogam

8.2.1 TpeGoBaHua Kk noasoAsALLMM TPyOonpoBoaam:

- Tpy6onpoBOALI BLINOMHSIIOT C YKIOHOM MO BCEW ANUHE B CTOPOHY cocyaa (06opyaoBaHus);

- BHYTPEHHWI AnameTp u AnuHy Tpybonposoda paccUuTbIBAIOT, UCXOAS U3 HaubonbLUel NPOMyCKHOM
cnocoBHocTu MK;

- BHYTPEHHUI guametp Tpybonpoeoaa AOMKeH ObiTb HE MeHee HauBonbLUEro BHYTPEHHErO0 AuameTpa
BxoaHoro narpybka MK;

- pKU pacxofe cpedbl, COOTBETCTBYIOLLEM MaKCUMarnbHOW NPONyckHOW cnocobHoctu MK, notepu aas-
nexust AP, B TpyGonposoae oT 3alumiiaemoro oGopynosanua Ao MK He AOMXKHbI npesbiwaTh 3 % OT Aasne-
HUs HacTpoiiku (0,03-F). B cny4ae ecnu notepu aasneqns AP, 8 noasoasLieM Tpybonposoae npesbILwator
0,03-P, cneagyeT npoBECTU NPOBEPKY AMHAMUYECKON YCTONUMBOCTH paboTkl MK B cucteme — akcnepuMeH-
TanbHO NGO C NOMOLLILIO METOA0B UHXXEHEPHOTO aHanNK3a, a TakKe yunuTbiBaTbh AP, Npu pacyeTe NponyckHo
cnoco6HocTtu MK.

8.2.2 TpeGoBaHuA K 0OTBOASALLMM TpyOonpoBoAaMm:

- BHYTPEHHWI gnametp TpybonpoBoga A0mKkeH ObiTb HE MeHee HaubonbLLEero BHYTPEHHEro auamerpa
BbIXOAHOro natpy6ka knanana. MNpu cBpoce cpeabl yepes Heckonbko MK nnowaab nonepedHoro ceveHus
cBpocHoro Tpy6onpoBoga AOMKHA ObITb HE MEHEE CYMMapHON NNOLWWAAMN BbIXOAHbIX NAaTPybKOB KNanaHoB.;

- BHYTPEHHUI AnameTp u AnvHy Tpybonposoaa paccunTbiBaloT Tak, YTobbl Npu pacxoae cpeabl, COOT-
BETCTBYIOLLEM MaKCMMarnbHOW NponyckHol cnocobHocTu MK, npoTuBoaaeneHue B BbIxogHoM natpy6ke MK He
npeBkILLIANo AONyCTUMOrO NPOTUBOAABIEHNS, YKa3aHHOro B P3;

- YYET BMUSTHASA NPOTMBOAABIIEHNS NPU MPOEKTMPOBaHMKU TPYGONPOBOAA U pacyeTe NPONyCKHOW Cnoco6-
HocTu MK — B COOTBETCTBUK C npunoxenuem b u 0.9.

8.3 IluHaMuyeckoe npoTmeBoaaBsieHne

8.3.1 BennunHy gMHaMn4ecKkoro NnpoTuBoAaBNEHUSA ONpeaensaioT Ana BCeX CUCTEM, HE3ABUCUMO OT KOH-
courypaumm BbinyckHOro Tpybonposoga — co cOpOCOM HaNPsAMYIO B atMocdepy, nubo ANMHHbIE pasrpy3od-
Hble TPyOONpOBOAbI.

8.3.2 BenuunHa npoTMBOAABNEHNS B BbIXOAHOM natpyGke MK nocne ero oTkpbiTUA SBNSETCS CYyMMOM
cTaTn4eckoro Py .. n AuHamudeckoro Py o, NpoTneoAaeneHuit. Mpu c6poce cpeabl CTaTU4eckoe NpoTuso-
nasnexne Py .. MOXET BbiTb NEPEMEHHBLIM BCHEACTBUE USMEHSIOLLNXCA YCNOBUI B CUCTEME Pasrpy3Ku.

8.3.3 B 3akasHon cneumdukauum MK npoekTMPOBLUMK CUCTEMbI JOIDKEH YKa3biBaTbh 3HAYEHWE NPOTMBO-

AasneHuA.
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Mpunoxexune A
(cnpaBouHoe)

OKBUBareHTbl HEKOTOPbIX TEPMUHOB, MPUMEHSEMbIE B 3apy6eXHbIX CTaHAapTax

A.1 TepMuHbI, OTHOCSAILLMECS K 3alLMLaeMOMy oGopyaoBaHuIo

A.1.1 TepMuH «aaBneHue pacuyeTHoe; P»:

1) MakcuMansHo aonyctumoe aaeneHue; PS (Maximum Allowing Pressure — MAP). MakcuManbHoe ycTaHaBnu-
BaeMoe [laBrneHune, Ha KoTopoe paccyutaHo obopyaosanue [3], [4], [5], [6];

2) makcumanbHoO gonycrumoe paboyvee paasneHue (Maximum Allowing Working Pressure — MAWP): Makcu-
ManbHOe cTaTtudeckoe fJaBneHune B pabo4ynx YCrnoBusix, MPU KOTOPOM BbINOMHSAOTCA YCNOBUSA NPOHHOCTU OCHOBHBLIX arle-
MeHTOB 06opyfoBaHus, paboTalowux Noa AasneHneM. MakcuMmanbHo gonyctumoe paboqee gasneHue (MAWP) Moxer
6bITb KaK paBHO, TaK M 3Ha4YMTENbHO Gonblue pabodero U/Mnu pacHeTHOro AaBneHus.

A.1.2 TepmuH «aaBneHue padouee; P, »:

MaKcUManbHoe pabouyee fnaBneHue ( ﬁlaxmum Operating Pressure): Hanbonbluee usbbiTouHOE faBneHue, Bo3-
HUKatoLLee Npu HopMmarbHOM NpoTekaHun pabovero npouecca, 6e3 ydeTa rugpocTaTUIECKOro AaBfeHns cpeabl U gony-
CTUMOro KpaTKOBPEMEHHOro NOBLILLEHWUA AaBNeHNs BO BpeMs AeiAcTBuA (cpabaTbiBaHus) NpefoxXpaHUTENbHOro KnanaHa
(3], [4], [5], [6].

A.1.3 TepMuH «aaBneHune paspeLeHHoe; P

AaBneHune paspelueHHoe (Maximum AIIowabTe Worklng Pressure (MAWP) for the continued use (de-rated MAWP):
MakcumansHoe JonycTUMoe BHYTPEHHEE UNKU HapyXXHOe flaBrieHne, YCTaHOBIIEHHOE M0 pesyrisTatam TEXHUHYECKOro 0CBu-
[leTeNnbCTBOBaHNA UNU TEXHUYECKOro ANarHoCTUpoBaHus. [JaHHblii napaMeTp OTHOCAT K CUCTEMAM, YXKe HaxoaAWUMes B
akcnnyatayuu [3], [4], [5], [6]

A.1.4 TepMUH «MaKCUManbLHO AONYCTUMOE AaBNEeHNe aBapuiHoro copoca; P,g a0

MaKCUManbLHO AoNycTUMOe AaBneHue aBapuiiHoro c6poca (Maximum Accumulated Pressure): MakcumansHo
JonycTuMoe gaBneHune B 3allmiLLiaemMon cuctTeme B npoqecce aBapwiiHoro cbpoca [3], [4], [5], [6].

A1.5 TepMUH «akkymynupoBaHue»; (P,g max —

akkymynupoBaHue (Accumulation). MakcuManbHO gonycTUMoe KpaTKOBPEMEHHOE MOBLILLIEHUE pacyeTHOro AaB-
neHus B npoLecce aBapuitHoro c6poca, BelpaXeHHOe B €4MHULAX U3MEePEeHUs AaBleHUs Unu B MpoLeHTax oT Makcu-
ManbHo gonyctumoro paboyero gaeneHus (MAWP) unu pacyeTHoro gaerieHusi. MakcumarsibHO JONYCTUMOE NOBbLILLEHWE
[aBneHusn yctaHaBnueaeTcs gencTeyolmmu H/ Ansa aBapuitHbix cuTyauuini npu akcnnyaTauuu u noxapax [3], [4], [5], [6].

A.2 TepMUHbI, oTHocAwmeca K MK

A.2.1 TepMHH «AaBrieHne HacTpoliku; P, »:
1) AaBneHuWe Npu npoBepke repMeTUYHOCTH 3aTBopa (Seat Tightness Test Pressure). HanGonbwee u3bbiTouHoe
JaBrieHne Ha BXOAE B KfanaH, Npy KOTOPOM 3aTBOpP 3aKphIT U obecnevuBaeTcs 3afjaHHas FepMeTUHHOCTb 3aTBOpa.

MpumevaHune —TepmuH «Seat Tightness Test Pressure» — bnvxxaiLLunii aHanor K TEpMUHY «JaBneHne HacTpoikny,

2) haBneHWe HacTpoiikn Ha cteHae nsrotosButensa (Seat Tightness Test Pressure on test stand). Haubonbluee
13BbITOuHOE AaBlIEHWe Ha BXOAE B KnanaH, Npu KOTOPOM 3aTBOP 3aKphIT M obecneunBaeTcs 3agaHHas repMETUHHOCTb 3a-
TBOpa — Ha cTeHge usrotosutens [3], [4], [5], [6]

A.2.2 TepMUH «pgaBneHne Hayana oTkpbiTua; P, »

1) AaBneHUe ycTaHoBouHoe (Set Pressure): N3bbiTouHOE AaBneHue Ha BXofe B KiianaH, NMpu KOTOPOM yCUIue,
CTpemsLeecs OTKPLIT KnanaH, ypaBHOBELLEHO YCUIUAMK, YAepXUBatoLWMMUN 3anvparoLLnii aneMeHT KnanaHa Ha ceane
(3] [4], [3], [6];

2) paBneHue Hayana oTKpbITUA Ha cTeHae usrorosurena (Cold Differential Test Pressure (CDTP)): N3abbiTouHoe
flaBneHune Ha BXofe B NPefoxXpaHUTENLHbINA KnanaH, Npu KOTOPOM YCUnue, cTpemsLleeca oTKpbITh KanaH , ypaBHoBelLle-
HO ycunuamu, yaepXxusaroLwmmMmn sanuparoLlui 3nemMeHT Ha cearne KrnanaHa Ha ctenge usrotosutens [3], [4], [5], [6].

A.2.3 TepMUH «AaBneHmne NosiHoro oTkpbITUA; P »

1) aaBneHue nonHoro otkpbiTuaA (Full Lift Pressure (Set Pressure + Overpressure)): M36bITouHOe MakcuMansHoe
flaBneHue nepej npefoxpaHUTenbHEIM KnanaHoM, Npu KOTOPOM U3roTOBUTENb rapaHTUpyeT AOCTUXEHUE MOMHOro ero oT-
KpbITMS U 3as8BMEeHHYH0 NpomnyckHyto cnocobHocTs [3], [4], [5], [6];

2) npeBbllIeHWe AaBneHUs NONHOro OTKPbITUA HaA AaBneHMeM Hauana oTKpbITusa (Overpressure): [peBblle-
HWe [laBneHuns NosIHOro OTKPLITUS Haj AaBlNeHWEM Hadana oTKpLITUA , B efUHULEaX AaBneHnsa Ui npoLeHTax oT AaBneHuns
Havana oTKpbITMA. PernameHTupyeTca HOpMaTUBHBIMU JOKYyMEHTaMU Ha NpefgoxpaHuTeneHele knanasl [3], [4], [5], [6]

MpumMmeyaHne — B npaktuke CHI™ pernameHTUpyeTCcA NpeBbILLIEHNE AaBMNEHUS NOMHOro OTKPLITUS Hag AaB-
NEHNEM HaCTPOMKM.

A.2.4 TepMUH «JaBReHune Nepea KnanaHoMm npu cépoce cpeasbi; Py»:
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NaBneHue nepea knanaHom npu copoce cpenbl; P (Relieving Pressure): N36biTouHoe faBneHne nepes knana-
HOM npu cbpoce, Npu KOTOPOM BLINOAHSAOT pacyeT NpornyckHoit cnocobHocTu cuctembl cbpoca [3], [4], [5], [6].

A.2.5 TepMuH «aaBneHune 3akpbitus; P,»:

1) AaBneHue 3akpbiTna; P, (Reseating Pressure (Closing Pressure)). M36biTouHoe AaBneHue Ha BXofe B Npeao-
XPpaHUTENLHBINA KnanaH, Npu KoTopoMm nocne cbpoca paboyeit cpeabl NPOMCXOANT NOcagka 3annparoLlero aneMeHTa Ha
cegrno c obecneyeHneM 3agaHHo repMeTyHoCTM 3artBopa [3], [4], [5], [6];

2) pasHuua Mexay AaBneHMeM 3aKpbiTUS U laBNeHUeM Hauyana oTKpbiTua (Blowdown): Pasuuua mexay Aas-
NeHUeM 3aKpbITUA U aBneHneM Hayana OTKpLITUS B eAUHULIAX laBNEHUA UK NPOLEHTaX OT AaBneHUA Havarna oTKpbITUA.
PasHuuya pernameHTupyetca HI Ha npepoxpaHuTenbHble Knanaxsl [3), (4], [5], [6].

MpumeyaHune — B npaktuke CHIN permameHTUPYIOT pasHULy MeXay AaBneHUeM 3aKpblTUA U AaBneHuem
HacTPOWKK.

A_2.6 TepMuH «nnowaab ceana; M»:

nnowaab oTBepcTus ceana (Bore area): Nnowjagb NPOTOYHON YaCcTU NPEAOXPAHUTENLHOrO KnanaHa — MUHU-
MarnbHas B 30He raszoBoii (naposoit) dassbl [3], [6].

A.2.7 TepMHUH «adbcheKkTMBHaAsA Nnowaab KanaHoB Ans rasa (NpU KPUTUYECKOM UCTedeHnn); o F

[xnokocTn — o, F»:

achchekTMBHAA nrnowaab NPOXoAHOro ceueHus; acpdekTUBHAA nnowaab npoxogHoro orBepctus (Effective
discharge area; Effective orifice area): HomnHansHoe 3HayeHUe Nnowagm, MCnonb3yemMoin COBMECTHO C 3¢ heKTUBHBIM KO-
acppuymeHToM pacxoa, ANA NpeABapUTENBHOrO pacyeTa NPOMnyckHoW CnocoBHOCTH NpeAoXpaHUTeNbHOro knanaHa [3], [6].

A.2.8 TepMUH «NpoNycKHaa cnocobHOCTb; G»:

nponyckHasa crnoco6HocTb (Capacity): MaccoBblii pacxof cpegbl, Nognexalyuin copocy U3 3aMKHYTOH CUCTEMBI,
npu KOTOPOM AaBfiIeHWE He NpeBbllLaeT MakchumMarbHoe JonycTUMMoe fiaBneHne B 3aMKHYTOW cucTeme Bo BpeMa cbpoca

(3], [6].
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MpunoxeHune b
(cnpaBouHoe)

Bnuaxnue nporuBoaaBneHus

B.1 O6wmMe nonoxeHuaA

B.1.1 He3aBucumo ot Toro, npoucxoaut cGpoc cpefbl U3 KranaHa Hanpsimyto B atMocdepy Unu B KOSMIEKTOPHYIo
CUCTEeMY, NPOTUBOAABIIEHNE MOXET NPUBECTY K NOBLILLEHUIO ABNEHNS HaYara OTKPLITUS, yMEHbLUEHWUIO MPOMNYCKHOM Cro-
COGHOCTH, HeYCTOMUMBOCTU paboThl knanaHa, NMGo K ofHOBPEMEHHOMY BO3AEHCTBUIO BCEX TPeX (haKTOpPOB.

B.1.2 Ctatnyeckoe nNpoTuBoAaBneHne B BLIXOAHOM NnaTpybke knanaHa MOXeT ObITb MOCTOSHHLIM, €CNU BLIXOAHOM
naTpy6oK krnanaHa CoeiMHEH C TEXHONOTUYECKUM Pe3epBYapoM Ui CUCTEMOI, B KOTOPOIA NMOALEPKUBAETCS NOCTOSHHOE
naenenue. MNMpu cbpoce cpeabl cTaTudeckoe NPOTUBOAABNEHNE MOXET ObITb MEPEMEHHBIM BCNEACTBUE U3MEHSIIOLMXCS
YCIOBWiA B CUCTEMe pasrpysku.

B.1.3 MNMpuMeHeHne KopoTkux cOpocHbIX Tpy6 co copocoM Hanpsamyto B aTMocdepy 06bIYHO NpUBOAMT K Bonee Hus-
KUM JMHaMUYECKUM NPOTUBOAABIEHUAM, YEM B CUCTEMAX C ANMUHHBIMU COPOCHEIMU TpyGamu.

Bbicokoe npoTUBOAaBNeHUe MOXET BO3HUKHYTL Aaxe npu c6poce cpeabl Yepes KopoTkue Tpy6bl HanpsiMyio B aT-
Mocchepy U3-3a KpUTUUECKOTO UCTEHEHUA B CaMoii TpyGe U Ha Bbixoge U3 Hee. B CBA3M ¢ 3TUM BENUYUHY iUHAMUYECKO-
ro NPOTMBOAABIEHUS CIeAYET ONPEAENAThb ANA BCEX CUCTEM HE3ABUCUMO OT KOHdUrypaLmm copocHoro Tpy6onposoaa.

b.2 BnuaHue cTtaTuyeckoro npornsoaasneHus Ha otkpbitue MK

B.2.1 B HepasrpyxeHHbIX K ctaTu4eckoe NpoTUBOAABINEHNE B BLIXOAHOM NaTpybKe knanaHa yepXuBaeT 30M0T-
HUK B 3aKPLITOM MOMOXEHUU CUION, JONONHAIOWEN CUMY NPYXUHBbI.

[aBneHne HacTpoiiku KnanaHa Ha cTeHae 6e3 CTaTM4ecKoro NPOTUBOAABNEHUS LOMKHO BbITb YMEHbLLUEHO Ha BENU-
YUHY, paBHYIO CTaTU4ECKOMY NPOTUBOAABNEHUIO.

B.2.2 B pasrpyxeHHoM [NK cunbgoH unu nopLueHb NPUMEHSAIOT ANA YMeHbLlUeHUS NMMBo ycTpaHeHUs BO3deicTBuUA
NPOTUBOSaBMeHNA Ha iaBneHne HacTPOWKH.

B.2.3 B UMY ans nogaepXaHua gaBneHWa HacTPOMKK MpU Hanu4nMmu ctaTudeckoro npotueogaeneHus 3a MK ¢c6poc
cpeabl n3 UMK ocylectenstoT B atMocdepy unu B Tpybonposog nocne UMK ¢ atMocgepHbIM AaBrieHneM Unu BbIMosTHs-
toT UMK ¢ pasrpyxeHHeIM 301,

Onsa UMK npoTuBogaBneHune He JorKHO BWATL Ha BENUYKMHY xoga (rogbema) 30MoTHUKa npu cpabatbiBaHumM kna-
naHa.

B.2.4 MNpu nepeMeHHOM NpOTUBOZABIIEHUN MPUMEHSIIOT pasrpy»KeHHble npyxuHHeble MK unu UMY nubo yctaHasnu-
BakoOT MOCne HepasrpyXeHHoro KrnanaHa npaMoro AeNcTBUA MemOpaHHO-NpeaoXpaHUTeNbHOE YCTPOMUCTBO ANA obecnede-
HWUS MOCTOSAHHOrO AaBMEHUs 3a KnanaHoM.

B.2.5 Ecnu Benu4uHa nepemMeHHoro npoTMBogasneHnsa mana, To AonyckaeTcs NPUMEHAT HepasrpyXeHHble knana-
Hbl MPU BBINMOMHEHUN CIEAYIOLMX YCIIOBUR:

- MIpU HaCTPOWKe KanaHoB Ha UCMbITaTENbHOM CTEHAE YYUTLIBAIOT CTaTUYECKoe NPOTUBOAaBNEHME,

- MaKkcumanbeHoe AaBneHue Bo BpeMsi cbpoca paboueit cpefbl He NpeBbILLIAET LONYCTUMBIX OrpaHW4eHuiA Mo noBbl-
LUEHUIO faBNeHUA B 3aLluLaeMoM o6opyLoBaHuUu.

B.3 BnusaHue guHaMuMuyecKoro npotuBoaaBneHus Ha pyHkunoHuposaHue MK u ero nponyckHyto
cnocobHoCTb

B.3.1 mHaMun4yeckoe npoTUBoAaBIieHNe NPoTUBOAENCTBYET NOLHLEMHON CUIe, YaepXuBatoLLeih 30MO0THUK B OTKPbI-
TOM COCTOSHUM.

B.3.2 B Hepasrpy>XeHHOM KnanaHe JMHamu4ecKoe NpoTUBOLaBIEeHUE MOXET Bbl3BaTb XaoTUYHOE (HecTabunsHoe)
cpabaTbiBaHWe kranaHa, CneAcTBMeM KOTOpOoro MoryT 6biTe BUBpaLuusa unu gnatrep, BNusowme Ha (MYHKLUMOHWpoBaHWe
KnanaHa u Tpy6onposogos. [Npu BuBpaLmn 30M0THUK COBepLUAET YacTble BO3BPATHO-NOCTYNaTeNbHbIE ABUXEHWUS, COMpH-
Kacasch ¢ cegnom. [Mpu conaTTepe Bo3HWKaET BUGpaLIMS, NpW KOTOPOI 30/10THUK HE BXOAUT B CONMPUKOCHOBEHUE C cef oM
B Xofe uukna.

B.3.3 MNpu npUMeHEeHNN HepasrpyXeHHbIX NPYXUHHBIX KianaHoB AUHaMUYecKoe NpoTuBoLaBneHne He JOMKHO npe-
BbIlLATh AOMYCTUMOrO MpeBbILUEHWA NPOTUBOAABNEHUA Haj AaBlNeHMeM HacTPOMKK, ykazaHHoro B Tabnuue b.1.

B.3.4 PaarpyxeHHble K pekomeHOYyeTcs NPUMEHATb, eCnu:

- npu cpabaTbiBaHWK KnanaHa B c6pocHoM TpybonpoBoae BO3HUKAET BLICOKOE AUHAMUYeCKoe NPOTUBOAABEHNE,;

- cTaTnyecKkoe NpOTUBOAaBIIEHNE MO OTHOLLEHUIO K AaBMeHNI0 HAacTPONKK (AaBNeHWIo HaYana OTKPbLITUS) U3MEHSEeT-
CA B LUMPOKOM AnanasoHe.

PekomMeHayeTcs pasrpyxeHHsle MK NpUMeHATs Npu NpoTMBoAaBreHusix Py, He npebiwatolmx 50 % oT AaBrneHuns
Havyana oTKpbITUSA.

B TY 1 O[] Ha knanaHbl U3roToBUTENb AOMKEH YKasbiBaTb 3Ha4eHWe A0NYCTMMOrO NOMHOMO NPOTUBOLaBIEHNA Py
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Tabnunya b.1— JonycTumMoe NpeBLILLEHNE SUHAMWYECKOrO NPOTUBOLABNEHNA Hag AaBNEHUEM HACTPONKN

D,VIHaMI/NeCKoe npoTueoaasneHune PI‘I[J,VIH ANA KnanaHoB, 3KCNNyaTupyeMbIX Ha pasnuyHbIX cpedax U pexnmax
,qsyxnosmqmowux” nponopLuuoHarnbHbIX
LaeneHne
NOMHOTo noa 33n Ha 30n2) nog 33n3
OTKPbITUA
Pro ras, nap XKWUAKOCTb ras, nap XKUAKOCTb ras, nap XUAKOCTb
KpI/ITI/It-{e- ﬁeCKaBMT?uM- ,qOKpI/ITVI/I- KPUTIYECKMIA ﬁeCKaBMT?qM- KpI/ITI/I: ,qOKpI/ITVI/I- ﬁeCKaBMT?-
CKUKN OHHbIN YecKknn OHHbIN YecKkun YecKun LIMOHHbIN
He Gonee <0,10-P, 20,10P,4 | <0,10P, <0,010-P,
1,1-P,
Bonee <0,15.P, 20,15-P, 4 <0,15P, <0,015-P,
1,1P,

) Ans knanaHoB TUna ABYXMNO3NLMOHHBIX K.

2) [1nA NOrHO- M cpedHenoAbeMHbIX KnarnaHos.

3) Ins ManonogbeMHbIX KnanaHoB.

4) Tak kak npu nogade cpeabl Ha 331 NPoTUBOAABNEHWe NoMoraeT nogbeMy 331, ero BeNUUnHy NpK KpUTUYECKOM
pexvMe OrpaHN4NBaloT 3HaveHnem P, < BKp-P1. B npoTuBHOM crny4yae yBenuyeHwe NpoTMBOAABMEHUSA NPUBEAET K
YMEHbLLEHUIO MPOMNYCKHOW CMOCOBHOCTM knanaHa.

B.3.5 B pasrpyxeHHOM KianaHe BblCOKOe NpoTuBofaeneHne Oyfet co3faBaTh CUIY 3aKpbITUSl HA HepasrpyXeHHYIo
YacTb 30M10THUKA, YTO, HApPAAY C YBENUYEHNEM CYyMMapHON XKECTKOCTU YNpYrux snemMeHToB (Hanpumep, BCneAcTeue [o-
GaBneHuns KecTKOCTU cunbgoHa), MOXET MPMBECTU K YMEHBLUEHUIO CTEMEHMN OTKPbLITUS KramnaHa W, COOTBETCTBEHHO, K
YMEHBLLEHWIO ero NponyckHoi cnocobHOCTH.

B.3.5.1 MonpaBouHble Ko3hOULMEHTLI MPOMYCKHO| CNOCOBHOCTU K|, YUNTLIBaIOLLME HEMOMHOE OTKPLITUE pasrpy-
XeHHoro MK u3-3a JeldcTBUS NPOTUBOAaBIEHMUS, AOMKHbl ObITh NpUBedeHbl uarotoButenemM B TY 1 3 Ha knanaHbl.

B.3.5.2 MNpu npeasapuTensHOM pacdyeTe pasrpyxeHHoro npyxuHHoro MK ana onpegenexnsa kosduumuerta K,
JonyckaeTCA Nonb30BaTLCA NpUBeAEeHHbIMU Ha pucyHke W.1 rpadmkamy 3aBMCUMOCTU MOMPaBOYHOrO KoadduumeHTa
Ky Y4UTBIBaIOLLErO 3OEKT HEMOMTHOMO OTKPLITUS pasrpyeHHbix MK 13-3a npoTuBoA@BNEeHUs], OT OTHOLLIEHUS NPOTUBO-
AaBneHUs K faBneHnio Haqana oTKpbITUA KnanaHa K, = fP/P,,,), nubo paccuuTbiBaTh No copmynam tabnuue .1. Ha
rpadoukax pucyHka W.1 npusegeHsl cpeaHue sHaveHus K, PeKOMeHA0BaHHbIe pAAOM U3roTOBUTENEN KnanaHos.

OxkoHyaTenbHbI pac4eT NPOMNYCKHON CNOCOBHOCTM KnanaHa crnesyeT BLIMOMHATE No 3HaYeHnaM K, NpeacTasneH-
HbIM U3roTOBUTENEM.

B.3.5.3 AN uMNynbCHLIX NPefoXpaHUTENbHLIX KanaHoB, paboTatoLyux Ha ra3oobpasHbliX cpeax B yCNoBUAX Kpu-
TWYECKOro NoToka U COOTBETCTBYIOLMX B.2.3, nonpaBoyHblii KO3 PULUEHT, yunThiBatoWmnin 3 eKT HENONHOMo OTKPLITUA
u3-3a npotusogasrnenus, K, =1,0.

B.4 Bnusinne NpoTMBOOABMNEHUS U KOHCTPYKLUM KOMIIEKTOpa Ha pacyeT pa3MepoB U BbiGop MK

B.4.1 I'nHus cbpoca U dakenbHbli kKonnekTop AoMKHEI ObITb NPOEKTUPOBaHLI Tak, YTO6bI AHaMUYecKkoe NPOTUBO-
JaBneHne ANs HepasrpyXXeHHbIX KNanaHoB He NpeBbILano Npeaessl, npuBeAeHHble B Tabnuue b.1.

B.4.2 Cuctema akenbHoro Konrektopa fomkHa 6biTe CpoekTUpoBaHa Tak, YTobkl cTaTudeckoe NpoTuBoAaBne-
HWe, Bbl3BaHHOE COPOCOM UMK Pa3rpysKoi OT APpYrux UCTOMHUKOB, He 3aTPYAHANO OTKpbLITUE NpefoXpaHUTENLHOW apMa-
Typbl NpW AaBneHun, HeobxoguMoM ANs 3aluTel obopyaoBaHWs. Tak Kak NPOTUBOAABMEHNE PacCYUTLIBAIOT HA OCHOBE
aHanusa nepenaja AaefneHUss B cUCTEMe pasrpysku, NPOEKTUPOBLUMK CUCTEMBI [OIDKEH YKa3blBaTb 3HAYeHUe NOSHOro
npoTuBoAaBneHna npu 3akase MK

B.4.3 B cBA3K ¢ TEM, YTO NPOTMBOAABMNEHUE MOXET OKasblBaTb BMUSHWE Ha NponyckHyto cnocobHocTb MK, pacueT
pa3MepoB pasrpy>XeHHOro KnanaHa crnefyeT nposognTL B ABa sTana:

- paccunTaTh KranaH ¢ MCMonb3oBaHneM NpeABapUTEeNEHOro 3HadeHust koadbguumeHTa K, yuuTeiatolero agp-
ekt HenonHoro oTKpbITMA MK n3-3a npoTusofaeneHns. KoapduuneHt moxeT nubo paBHATbCA K, =1,0 nM6o MoxeT
YYWTBIBaTh BNUSAHWE NpegnoriaraeMoro NofTHoro NpoTUBOAABMNEHNS,

- No pe3ynkraTtam NpejBapuUTENbHOrO pacyeTa pasmepa KnanaHa v ero npornyckHol cnocoBHOCTU paccyuTaTh Nu-
HWIO Pasrpy3ku 1 pasMepbl KONneKkTopa,;

- OMpefenuTL 3HadeHne KoapduymeHTa K, 1 BEIMOMHUTE OKOHYaTENbHLIA BLIGOP KnanaHa;

- 3Ha4eHune NpoTUBOAABNEHNA CneayeT ykasaTs Npu 3akase K.

MogpoBHee Bo3MOXHasA WTepaUmMoHHas npouegypa Buibopa u pacdeTa knanaHa ¢ y4eToM NpoTUBOAABNEHUA ONu-
caHa B [1.9.

B.4.4 B UIMNK npoTMBoaaBrieHne He AOMKHO OKasbiBaTb BIIMSIHWE Ha [aBfieHne HacTpoWK/ M NPOMyCcKHyto cnocob-
HOCTb KranaHoB.

PacueT pasmepoB cbpocHoro TpybonpoBoga u hakensHoro konnekropa B AaHHOM Cllyqae OCHOBBLIBAETCA Ha ApYruX
hakTopax.
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MpunoxeHune B
(cnpaBouHoe)

MpuHUMNUanbHbIe CXeMbl PA0OTbI HEKOTOPbLIX KOHCTPYKUuMn MK

B.1 MpuHUmMnmarnbsHele cxeMbl paboTbl HEKOTOPLIX pacrpoCTpaHEeHHBIX KOHCTPYKUMiA MK, KoTopble HYXHO y4uThIBaTh
npu Bbibope U pacyeTe NponyckHoi cnocobHOCTH, NpUBeAEHbI Ha pucyHkax B.1—B.3.

B.2 Cxema geiAicTBUSA AaBneHWUA U yCUNUiA B Hepasrpy>KeHHOM KrnanaHe npueegeHa Ha pucyHke B.1.

HepasrpyxeHHblil K — 310 ABYXNO3MLMOHHLIA KNnanaH npsMoro AeicTsusA ¢ NPYXUHHBbIM MexaHu3MoM. OyHKLUOo-
HUPOBaHMWe KranaHa OCHOBaHO Ha paBHOBeCUM curl. Harpyska oT npyXuHbl NpeABapuTEnbHO YCTaHoBreHa TakuM obpa-
30M, YTOOLI YpaBHOBECUTL CUITY, NMPUMOXEHHYIO K 3aKpLITOMY 30MI0THUKY AjJaBNeHUEM Cpeabl B CUCTEME UMK pe3epByape
(BxopaHOM naTpy6bke knanaHa), paBHbLIM AaBNeHUIO Havara oTKpLITUA knanaHa. MNpu NpubnuXeHUn aaBneHns cucTembl K
[aBrieHUIO Hayana OTKPbITUS pe3ynbTUpYIoLLee yeunue Mexzay 3o0foTHUKOM U naTpybkom npubnuxaertcs K Hynto. Ecnu
ZlaBrieHune A0 KranaHa HUxe 3aflaHHoro, 3aTBop 3akpbIT. Ecnu faBneHue o knanaHa Beilwe 3ajaHHoro, cura asneHus Ha
30MOTHUK MPEBLILLAET CUITY NPYXKWHBI U KNanaH oTKpbIBaeTcs. [1pn yMeHbLUeHUN AaBNeHNsA A0 AaBreHUsi 3aKpbiTUs Kna-
naH 3akpbiBaeTca. [pu feiicTBMK cTaTUYeCcKoro NpoTUBOAaBINEHNS Ha BLIXOA e KranaHa cuna fasneHus, Bo3fieicTayolas
Ha 30MOTHUK, ABNAETCA AOMONMHUTENBHOW K CUMe MPYXUHbI.

OTa fononHUTensLHas cuna yBenuuusaeT AasrieHue, npu KOTopoM ByfeT NPOUCXOAUTL OTKPLITUE Hepa3rpyXeHHOro
knanaHa. Ecnu Bo3geiicTBMe cTatmyeckoro NpoTuBOAaBNEHNS ABMNSETCA NEPEMEHHBIM, TO AaBrneHue, Npu KoTopom byaeT
NPOUCXOAUTL OTKPbITHE, ByAET MBMEHATLCS.

B.3 Pa3rpyxeHHsli MK — 310 knanaH, B KOTOPOM KOHCTPYKTUBHO, C MOMOLLbIO CUrbdhoHa nMbo Apyrux (cneuuanb-
HbIX) CPEeACTB pa3rpy3ku 30M0THUKA, YMEHbLUAETC BO3AeiCTBUE NPOTUBOAaBIIEHUA Ha ero KCrUlyaTtaLMoHHbIe XapaKTe-
puctukn. Cxema AeUCTBMA AaBNEHUIA U YCUMNWIA B KnanaHe npusefeHa Ha pucyHke B.2.

1) KnanaH ¢ pa3srpy3oqHbIM cunbgoHOM (pucyHok B.2a)

B knanaHe cunbgoH KpenaT K 30M0THUKY. Beneacteue Gonblunx A0MYCKOB Ha reoMeTpUdeckne pasmepb! CUnb-
¢OHOB B MpoLjecce U3roToOBMIEHUS, a Takke A obecnevyeHns rapaHTUM TOro, YTO NPOTUBOAaBrieHne He byaeT yBenuyn-
BaTb AaBneHue OTKpLITUA KanaHa, adpdekTuBHas nnowasb cunbgoHa Fan JomkHa 6bITb He MeHee nnowaau ceana F
(Fz Fa¢). Mpu sToM, Npu YBENUYEHUW NPOTMBOAABNEHMS aBleHne oTKpbITUS ByfeT ocTaBaTbCsl HEU3MEHHBIM UMW CHU-
XaTbes. B crnyyae nNoHWXeHWSA AaBneHUs OTKPLITUA KnanaHa, BbI3BaHHOrO NMpOTUBOAABIIEHUEM, laBlEeHNe 3aKpblTUA Tak-
xe ByAeT cHMXaTbCs, YTO NpuBeLeT Kk Bonee ANUTENBLHOMY BbINYCKY CPeAbl.

BHyTpeHHsst oBnacTb cunbdoHa (pucyHok B.2a) gomkHa BbiTb cBA3aHa ¢ aTMocdepHbIM gaBneHueM ans obecne-
YeHus Hagnexaltlei paboTel cunbdoHa. [MNpu pacnonoxeHnn KnanaHa B MecTax, rAe Buinyck B aTMocdepy nNpeAcTaBnsaeTt
OMacHOCTb UMK He paspeLleH Mo 3aKOHOAATENbLCTBY, BhIMYCK BO34yXa AOMKeH NpoBoANTLCA B 6e3onacHoe MecTo, rae oT-
CYTCTBYET NPOTUBOAABMEHNE, KOTOPOE MOXET BO3[€ACTBOBATL Ha AaBMNeHNe OTKPLITUA KnanaHa.

2) KnanaH ¢ 30N10THUKOM U NopLUHeM (pucyHok B.26)

K ApyrMM cpefcTBaM pasrpy3ku 30MOTHWKa OT NPOTUBOLEBNEHUA MOXHO OTHECTU 30MOTHWUK € NOPLUHEM (pUcy-
Hok 16). OTa KOHCTpyKUMs paboTaeT aHanornYHo KOHCTPYKLMW C pa3rpy3oyHbIM CUMbGOHOM.

B.4 IMnynbcHO-NpefoXpaHUTENbHOE YCTPOUCTBO

WY cocTouT U3 rmaBHOro knanaHa, KoTopbld 0BBEIYHO MMEET HepasrpyXeHHbIA 30M0THUK, U BHelwHero UMK, Mpu-
mep UMY npueeneH Ha pucyHke B.3. Y 3onoTtHuka MK HaA30M0THUKOBas NONocTe UMeeT BorbLuyto nnowagb, YeM Nnoa-
30510THUKOBas. [10 JOCTWXEHUS aBeHU HAaCTPORKN BEPXHSISt U HKHAS NONOCTU HAXOAATCA NOA OfWUHAKOBEIM pabounm
faBneHunem. Tak Kak BepXHSASA NONOCTb 30M0THUKa UMeeT Gonbluyto nnoLlaib, paBHoAecTByoLWas cuna nNinoTHO yaepxu-
BaeT 30M10THUK Ha ceane. [Npu NoBbILLEHUN AaBeHnsa paBHOAERCTBYOWasA cuna yBenudimBaeTca U cuibHee npuxumaet
30M0THUK. [JaHHOe CBOWCTBO Mo3BOMNSET ucnonb3oBaTte GonbwmHeTBo UMK npu Gonee BbICOKOM MakcUManbHO oxuaae-
MOM pabo4eM gaBneHun, Yem ykasaHo B 5.3. MNpu faBneHum Havana otkpbl TS UMK nosbilaeT AaBneHne B HWXHeW noro-
cTu (nnbo cbpackiBaeT JaBrneHne U3 BepxHeii MornocTh) 30M0THIKa, paBHOAEACTBYOLLasA cuna Tenepb HanpasneHa BBepX
1 30n0THUK MK nogHumaeTcs. Mpwu noHuxeHun aasnenduns UMK sakpbiBaeT BbIMYCK U3 HaA30MOTHUKOBOW (MOA30M0THUKO-
BOI1) NOMNOCTH, TEM CaMblM BOCCTaHaBMMBas faBreHne, a paBHOAENCTBYOWasA cuna Bo3BpaLlaeT 3onoTHUK MK Ha ceano.

20



FOCT 12.2.085— 2017

BUHT

F — nnowapb cegna; F3L— nnowaab 30/10THUKA; Proplw— niowanbs BEpXHER YacTu NOopLUHS;
Pcon — adbdpekTrBHasA nnowaab cunbgoHa; PH— gaBneHne HacTpoiiku MK; Pn— npoTuBogasneHune; fnp— ycunve npyxuHbi

PucyHok B.1 — CrtaTnyeckne fasfieHNA B TUMOBOM Hepasrpy>XeHHOM ABYXMo3nuuoHHoM [MK
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BuHT
PperynmpoBOYHbLIA

MpyxuHa

Konnak

Koprye

-

fnp — - CGpoc B atmoccepy

1]
PasrpysouHoe
|~ 0TBepcThe cunbgoHa
BbixogHou
narpy6ok

C6poc cpegbl
P npu cpabarbiBaHum MK
_ .

"
?

~——

Hanpaenenne
rnogauv cpegol

a) C pa3arpy3ouyHbIM CUNbOHOM

CunbdoH
LU
30n0THMK
\
BxopgHoi
naTpybok
BuHT

PErynupoBOYHbIA N\

MpyxvHa

Hanpasnsiowas

30I10THUKa ———

Konnak

————» C6poc B aTmocepy

ul
BbixogHon
i narpy6ok
C6poc cpeab!
P P, npu cpaGarbiBaHum MK
n - >

Kopnyc
MoplueHb
PI'I
30n0THUK *
\

BxopHoit
narpy6ok

Hanpaenexue
nogaum cpeabl

6) 30MOTHUK C NOpLUHEM

PucyHok B.2 — CraTu4eckne gaBneHus B TANOBOM PasrpyXXeHHOM J1ByXNo3nLnoHHoM MK
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BuHT
perynupoBOYHbIA

MmMnynbCcHbIA
knanan (UK)

Kopnyc MK

3onotHuk UK

MopBopsias
|~ ¥MnynbcHasn NHUs
~—

OTtBoasLLan
MMMNYNbCHas NINHUST |
Cbpoc Mogaua
cpenbl 13 UK
peA fnp cpeabl B VK
BxoaHo#

L narpy6ok MK
[MmaBHbLIN NpegoXpaHUTEnbHbLIA
H

saantm ] [ ek
BonotHuk MK 1 -

-

Kopnyc ITIK
— :
natpy6ok MK
Copoc
cpegpl u3 MK

PucyHok B.3 — NMnynbcHo-NpegoxpaHuTeNbHOE YCTPORCTBO
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MpunoxeHue I
(cnpaBouHoe)

ABapuiiHble cUTyauum, npuBoaswme Kk cpadatoisanuio MK

1 CueHapuu aBapUiiHbIX CUTYaLU#

CueHapun aBapUnHbIX CUTYaLMA KNaccuuLMpyroT no UsMYecKoMy MexaHusMy, BbibiBaroLemMy aBapuiHoe no-
BblLLEHWe AaBMeHWs, cneayroLmm obpasom:

- HapyLleHWe MaTtepuansHoro 6anaHca cUCTeMbl, NPUBOASILLEE K HAKOMIIEHUIO NPoAYKTa B OrpaHUYeHHOM o6beMe
W, KaKk crneacTene, aBapuiiHOMY MOBLILLEHUIO AaBleHNs;

- HapyLLeHue Tennosoro 6anaxca cucteMsl. NpuinHamMn pocTa JaBneHus B STOM cryyae sIBMsIioTC BCKUNaHue npo-
JyKTa B 3alluLLi@eMoil cucTeme n/unu ero TENNOBOE pacluMpeHne B orpaHMYeHHOM obbeme.

1.1 HapyweHue matepnanbHoro 6anaHca

CleHapumn HapylLeHuss MatepuanbHoro 6anaHca xapakTepHbl Ansa 6onblwmHcTBa Tpybonposogos, obopyaoBaHus
¥ MalumH, paboTatowmx noa gasrneHuem. HapyweHue 6anaHca nogpasymeBaeT HecobrniofeHne TOXAECTBEHHOCTU CYMM
pacxofoB pabo4unx cpefl Ha BXOLe U BbIXOAE 3aLiULLaeMON CUCTEMbI BCNEACTBUE:

- aBapUiHOro 3aKpbLITUA BbIXOAA, HANPUMEP, U3-3a HEMCNPABHOCTU apMaTypbl, CUCTEMBI YIpaBIIEHUs] UNW OLWNGKN
oneparopa,

- OTKPbLITUS U PE3KOTO YBENUYEHUA BXOAHOIO NOTOKA, HanpuMep, Ui-3a oTkasa perynupyloLeil unu agpoccenbHoin
apmartypsl, Nn60o ownbkn onepartopa;

- BOSHUKHOBEHUS «HELUTaTHOro» BXOAHOro NOTOKAa W3-3a HapyLWeHNA LUEeNOCTHOCTU KOHTYPOB 3allyULLaeMoii cucTte-
Mbl, HarnpuMep, rnpu paspeiBe TPyOKN KoXyxoTpyB4aToro TennoobMeHHUKa, ¢ NCTEHEHUEM cpefbl M3 NPOCTPaHCTBa BbICO-
KOro faBneHns B NPOCTPAHCTBO HU3KOMO AaBnNeHUs.

CleHapum ¢ HapyLLeHneM Tonbko MaTepuanbHoro 6anaxca, kak npasuno, Hanbonee npocTel AnA pacyeTa — Jo0-
CTaTO4YHO OL|EHUTH BO3MOXHYIO Pa3HOCTb 06bEMHBIX PacXofo0B Ha BXOAE U BbIXOAE 3alyuULLiaeMoil cMCTEMbI NpY NapaMe-
Tpax c6poca. OCMOXHAOLMMMU haKTOpaMKn OLEHKU CLeHapUeB ABNAIOTCA:

- CNOXHOCTb pacyeTa aBapuiHbIX NOTOKOB Ha BXOAE B CUCTEMY BCNEACTBUE Pa3pyLUeHUs LIENIOCTHOCTM KOHTYpOB
3aLmLLaeMoi cucteMbl NMB0 Yepes apMaTypy (3anopHyto, perynupyioLLyo, ApoccenbHyto), paboTatoLLyto B HepacieTHOM
pexumMe, B 0COBEHHOCTU A1 CnyYas ¢ KpUTUYECKUM UCTEYEHUEM rasoobpasHoro NPoAyKTa unu aByxdasHoi cmecy;

- Hanu4ue B 3aLL1LL@eMOIi cMCTeMe HeCKorbKUX a3 cpeabl;

- N3MeHeHWe cocTaBa cpefibl B annaparte B NpoLecce pa3BUTUS aBapuiiHOro cLeHapus.

1.2 HapyweHue TennoBoro 6anaHca

Mpun HapyLleHun Ternnosoro 6anaHca BO3MOXHO HapyLleHWe MaTepuansHoro 6anaxca.

HapyLueHve Tennosoro banaHca MOXET HacTYNWUTL BCMEACTBME NPOLIECCOB, MPUBOASLLMX K.

- NPEeBbLILLEHUIO TEMNMOBOW HarpysKu;

- pacxoXAeHWIo B TEMMOBLIX MOTOKaX Ha BXOA e W BbIXOAE CUCTEMBI B NOMb3y TEMMOBOro NMoToka Ha BXOAe;

- BO3HUKHOBEHWIO @aBapWHOIro BHELLHEro TEMnoBoro noToka.

CueHapumn HapyLueHUsa TennoBoro 6anaHca xapakTepHbl ASS:

- 0bopyaoBaHusi ¢ HENOCPEACTBEHHBIM MOJOITPEBOM, HaNpUMEP, ANst KONOHHBIX UK TennooBMeHHbIX annaparos,
a Taloke eMKOCTe C HapyXXHbIM UMW BHYTPEHHUM 060rpeBOM, Hanpumep, NPW ocTaHOBKe Nepekayku oborpeBaemMoro npo-
JyKTa 1, 0cobeHHO, NpW 0fHOBPEMEHHOM 3aKPLITUM BXOA0B U BLIXOA0B 3aLLWLLAEeMOi CUCTEMBI;

- CUCTeM, B COCTaB KOTOPLIX BXOAAT annaparthl ¢ Hapy>XHbIM OXNaxAeHneM, Hanpumep, annapartbl BO3AYLUHOTO OX-
NaxgeHvs, Korga no Tem Uy MHBIM NPUYMHaM cucTeMa OXNaXAeHUA Npekpawaer paborarsb.

BO3HWKHOBEHWE aBapUtHOrO BHELLHEro TeMnoBOro NoToKa BO3MOXHO BCNEACTBUE:

- noxapa (0fWH 13 camblx 4acTbIX U TUMMYHBIX CLieHapyeB pacyeTa ANA annapaToB caMoro pasHoobpasHoro Buaa);

- HepacyeTHOro pexuma paboThl pakenbHONW CUCTEMBI, CONHEYHON pagnauuu U T. N. [laBneHne MOXeT NOBLICUTLCA
BCefCTBUE UCMapeHuns], Aecopbumin, paclUMpPeHUs XUAKOCTU B 3aMKHYTOM o6beMe, HanpuMep, CKWKEHHBIX ra3oB;

- HapyLUEHWUA LienoCTHOCTY 3aLlWLL@eMoii CUCTEeMbI, HaNpUMep, TOT Xe crydai pa3pyLueHus TpyOKku KoxyxoTpybua-
Toro TennoobMeHHWKa. B sToM criydae TenoBoW NPUTOK COBMELLAETCA C MaccoBbIM NPUTOKOM,;

- BblLUEALLEN U3-NoJ KOHTPONSA SK30TEPMUYECKOA XUMUYECKOW peakuun — BO3HUKHOBEHWE UCTOYHWKOB Ternna BHY-
Tpu annapata. Crnyyail xapakTepeH Ans XMMUYECKUX NPOU3BOACTB, FAe K HapylueHuto Tennosoro 6anaHca fobasnsierca
HapylUeHWe MaTepuansHoro 6anaHca u3-3a camoit XMMUYECKoi peakLum.

I.2 PacueT cueHapueB aBapUWHbIX CUTyaLuii

Mo cTemneHM CrNoXHOCTH pacHeThl CLeHapueB MOryT BapbipOBaThCs B O4eHb LUMPOKUX Npeaenax:

- NPY «MPOCTLIX» ClyYasix TEMTOBOrO PACLUMPEHUA XUAKOCTU UMW rasa B annapare Unv NoBepXHOCTHOTO BCKUNAHUA
O HOKOMMOHEHTHO XXMAKOCTH pacyeT CBOAST K OLieHKe NpUTOKa Tenna B efMHULY BPEMEHM 1 MOPOXAaEMOro UM yBenude-
HUsi oGbeMa NPoAyKTa B annapare 13-3a TEMTOBOMO PaCLUMPEHUA (pac4eT ¢ UCMoNb3oBaHeM KoahduLeHTa 06beMHOro
paclMpeHns) UK BCKUMNaHNst (pacyeT ¢ UCMONb30BaHUEM CKPLITOM TEMMOTLI UcnapeHust);
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- PN NOBEPXHOCTHOM BCKUMaHUN MHOMOKOMMOHEHTHBIX XUAKOCTEA (0COBEHHO LLMPOKOro cocTaBa) MOXET noTpe-
60BaTbCA yYET U3MEHEeHWs cocTaBa NpofyKTa B annapate Mo Mepe ero BbiKWMaHWSA U1, criefoBaTensHo, AUHaMudeckoe
MOAenupoBaHue sToro npolecca B TOM UNU UHOM BUAE;

- Npn 06bEMHOM BCKUNaHUK (KUMEHWE NEHUCTBIX XKWUAKOCTEW, a TakkKe KUMNEeHWe XUAKOCTEl B cucTeMax ¢ MasbiM
paccTosHUeM Mexay CTeHKamu, Hanpumep, B oborpesatoLLmx pyballkax) TpebyeTes y4eT AByXda3Horo xapakrepa caMoro
cbpoca (B aTOM cry4ae Ha cbpoc BMecTe ¢ NapoBoii dhasoit BygeT nocTtynaTh W Xugkas),

- Hanbonee CNOXeH pacyeT CUCTEM C IKIOTEPMUYECKUMU XUMUYECKUMU peaKkLMAMM, Tak Kak Ans HUX K 06beMHOMY
KuneHuto fobaBnseTcs elle n HeobXoaMMOCTb pac4eTa caMux peakLuii U BelgenseMoro UMW Tenna;

- pacyeT aBapuiHbIX CUTyaLuii ANA KONOHHLIX annapaToB (F4e COYeTaloTCs TENMoBoi U MaccoBblih gucbanaHcsl),
no cyTu, TpebyeT AnHamMu4eckoro MoaenupoeaHus. OfHako Ans Haubonee TUNUYHLIX aBapUitHbIX CUTYaLMWiA YacTo npu-
MEHSIOT MPUONMKEHHBI MeTod pacyeTa (Tak HasblBaeMblil MeTof HecGanaHcMpoBaHHOW TennoBOM Harpysku);

- pacyeT KOXyXoTpyBuaTbiX TEeNNooBMEHHUKOB NpW pa3pbiBe TPYOKW W UCTEYeHUN TENOHOCUTENS NpeacTaBnaeT
co60oii OANH 13 caMbIX «KOBapPHbIX» CLieHapWMeB aBapunHON CUTyaLMK, KorAa B 3aBUCMMOCTH OT cocTaBa U napameTpos 06-
paLlaeMbix cpef MOXeT notpeboBaTbes y4eT pasHoobpasHblX hakTopoB: BCKUMNaHWe Kak OfHOro, Tak v Apyroro NpoaykTa,
UX CMelleHne, UBMEHeHNe cocTaBa NPoAyKTa C TEYEHNEM BPEMEHU U T. .

MepeuncreHHble Bhille CLieHapun He McHepnbIBaloT BCEX BO3MOXHbLIX MPUYKUH NOBbILLEHUA AaBneHNN. Tak, BO3ZMOX-
HO floKafbHOe NOBLILUEHWE faBlieHns BCre4CTBIUE MMEpaBnuYecKoro yaapa, a Takke BHyTpeHHero B3pbia. OgHako B 3TOM
cnyyae MK Ans 3aWwmuTbl cucTeMbl HeaddeKTUBEH, TPEOYIOTCA JOMNONHUTENbHBIE UHXEHEPHbBIE PeLUeHUS.

I3 OnpeneneHune cdazoBOro cocTosiHUA cpeAbl BO BXoAHOM natpy6ke MK

[na pacyeTta MK Heobxo[Mo 3HaTh, BO3HMKaET Nu ABYXdasHbIi MOTOK BO BXOAHOM naTpy6ke.

MokasaTensmu ¢aszoBoro coctaBa copackiBaeMoi cpefibl CyXaT:

- Ha4anbHbI YpOBEHb HaMOMHEHNS;

- cKopocTb 06pa3oBaHus rasa unv napa;

- BA3KOCTb XUAKOCTH;

- XapakTep neHoobpasoBaHus.

3.1 ®eHOMeH noaLeMa ypoBHS

MK YacTo ycTaHaBnuBaloT Ha BeplUMHe cocyfa (Ha rasosoit cTopoHe). MapoobpasoBaHne BO BpeMsA NpoayBKW
(ABYXdhasHaa peakLMoOHHasa cucTeMa) — AaBNeHMe MrHOBEHHO nafaeT nocne oTkpbiTa MK BcneacTBue Bhinycka Napa
U3 He3arnofHEHHOro XWAKOCTbI 06beMa cocyaa. M3HavanbHO NepeoxnaxaeHHas UNu HacblLWeHHasn XUAKOCTb neperpe-
BaeTCA, T.e. TemrnepaTypa OCTaeTcA Bbllle TeMNepaTypbl HAaChILLEHUA, COOTBETCTBYIOWEN YCTAHOBUBLUEMYCS faBNEeHUIO.
Ecnu ckopocTb NapoobpasoBaHWA NPEBLILLIAET CKOPOCTL OTAENEHUsI Napa Ha NOBEPXHOCTU pasfena, To Nocrne 3afepXku
KuneHus (o6ei4Ho oT 0,1 ao 1,0 ¢) HaunHaeTca 06LEMHOE UCNapeHNe XUAKOCTH, KOTOPOe Bbi3biBAET NOALEM YPOBHSA. Ecnn
CMecb LoCTuraeT BxogHoro natpybka knanaHa, To asoBblid cOCTaB cpefibl MeHSIETCS C OfHOMasHOro ra3oBoOro Ha AByX-
hasHblid. MogbeEM YPOBHS, B OCHOBHOM, NPOUCXOAMT U3-3a OrpaHUYeHUs CKOPOCTU nogbema nysbipeid. [JaHHblil peHoMeH
0coB6eHHO pacnpocTpaHeH B CUIbHOBA3KUX U NEHSILLMXCS XuAKocTsAX. Cocyabl C TAKUMU CpeAaMM MoYTU NMOSTHOCTBLIO OMo-
POXHSAIOTCA NpU aBapuitHoM cbpoce. 3TO NPOUCXOAUT Aaxe MPU HayarnbHbIX YPOBHSAX HanornHeHus ot 15 %.

[aHHblii peHOMeH Talkoke BCTpeYaeTca B cucTeMax, B KOTOPLIX Aecopbupyetcs unu obpasyeTcs ras (3agepxka
Aecopbuum, noaLEM YpOBHA U T.4.).

MpumevaHnue —/ecopbuna — yaaneHne us XUaKocTei Nu TBEpAbIX TeN BELLECTB, NOMMOLEHHLIX NpU aj-
copbuuun unu abcopbumu. MpuMeHAOT NpuU pereHepayun agcopbeHToB U abcopbeHToB NyTeM HarpeBaHWUs!, MOHWXEeHUs
JAaBneHus, NpoayBKU HecopbupyembiMU rasamMmu Unu napamu, o6paboTku pacTBOpPUTENAMM.

B cocyaax ¢ BHELLUHUM HarpeBoM (T. €. He B peaKUUOHHbIX, HE TEMMOBLIAENSIOLUX CUCTEMAX) My3bIPLKU Faza MoryT
06pa3oBbIBaTLCA Ha CTEHKax cocyfa, a He B 06beMe XUAKOCTU. 3TO NPUBOAUT K YMEHbLLLEHMIO NOABLEMA YPOBHS, HO NpU
3TOM BO3MOXeEH c6poc ofgHoa3oBoii cpefbl Npu 6onee HU3KUX HaYarbHbLIX YPOBHSIX HAMOMIHEHMUS B cocyae.

3.2 BnuaHune BA3KOCTU XKUAKOCTU U XapaKTepa neHoobpa3zoBaHusa Ha pa3oBbId cocTaB cOpacbiBaeMoOM

cpeabl

BA3KOCTb KMAKOCTM criefyeT paccMaTpuBaTb NPU AOCTUXEHUM MaKCUMAaIIBHOMO JONYCTUMOrO HaKoMIeHUs AaBre-
HWA B 3awWuwaemomM obopyoBaHUu.

[na cMNbHOBA3KMX Cpefl pEKOMEHAYETCA NPUHUMATL, YTO BO BpeMs cbpoca cpefia ofHOpoAHa.

Ecnu xapaktep neHoobpa3oBaHUA XNAKOCTU HE U3BECTEH, crieayeT ONpeAenuTb ero ornbITHEIM NyTEeM NMPyW pacyeT-
HbIX yenosusx MK, Tak kak xapakrep NeHoo6pa3oBaHUA CNOXHO YCTAaHOBUTL TOMLKO N0 PU3MYECKUM CBONCTBaM.

3.3 NporHo3 dpazoBoro cocrasa NOToKa (ras/nap unu AByxda3Hblil NOTOK)

Obwue ceegeHus ans MK, yctaHOBNEHHLIX HaBEpPXY:

- €CNN HavanbHbIA YPOBEHb HANOMNHEHNSA NPEBLILIAET KPUTUYECKUA NOpor HanosiHeHWs, To cbpacbiBaeTcs AByX-
ha3Hasa cMechb,

- €CNN KPUTUHECKUIA NOPOT HaMONHEHNA He NpeBLILWeH, TO copachiBaeTcs TOMbLKO ra3 unu nap.

KpuTudeckuit nopor HamonHEeHUs B3aUMOCBA3aH C NOBEPXHOCTHOW CKOPOCTbIO rasa B o6beMe LUNUHAPUYECKOro
cocyAa Haj YPOBHEM XUAKOCTH MpKU PacyETHBIX YCNOBUSAX W XapaKTepHOiA CKOpOCTbo NogbeMa Nysbipeii rasa u napa.

B 3aBucumMocTu ot cnocoba BblAENeHNA UNW NoaBoAa Tenna cylecTByeT ABa cnocoba o6pasoBaHusA nysbipei B
cocyae (Ha Bxoae B NK):
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- B cnyyae TENMoBON HeynpaBnsieMoii peakuun oGpasytolmecs ny3bipn paBHOMEPHO pacnpefensiotcsi B o6beme
KUAKOCTH;

- B Cflyyae noxapa Wy BHELWHero Harpesa ny3blpy 06pasyioTcsl Ha BHYTPEeHHel NoBEPXHOCTM cocyaa.

Mpn obpasoBaHuK Ny3bipeil Ha BHYTPEHHeW MOBEPXHOCTU COCyAa NpW YCNOBUM, YTO B COCYAe HET BHYTPEHHMX
neperopofoK, BO3HUKAET peLupKynaLuMs, Npu 3ToM AByXdasHblil NOTOK MEHee BEpPOATEH, YeM B CllyYae OHOPOAHOro pac-
npepeneHus nysbipeil B XXMAKOCTU.
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Mpunoxexue 1
(pekomeHayemoe)

OcHoOBBI pacueTa nponyckHoi cnoco6HocTu MK. Mogenb naeanbHOro conna

0.1 O6wue nonoxeHus

PacuyeT nponyckHoit cnocobHocTu MK ocHoBbIBaETCA Ha Mogenu naeanesHoro conna (Wryuepa). CornacHo gaHHoM
MOJENN pacxod Yepes KnanaH CHavana paccyuThIBakoT ANA paBHOBeCHoro agnabaTtuyeckoro (6e3 TennoobMeHa ¢ okpy-
Xarolei cpefo) U U303HTponHoro (6e3 NoTepb Ha rMApaBrNdecKoe TPEHUE) TeHYEHUs Yepes KnanaH.

Mpu 3TOM TaKxKe npeHedperatoT:

- rMapocTaTU4eCcKUMN NOTEPSIMU Ha Nepenaj BbICOT MEXAY BXOLHBIM U BLIXOAHLIM NaTpyBkamu knanaHa;

- pasnuyueM ckopocTei cpeabl nepes BXOAHBIM NaTpyOKoM U 3a BbIXOAHBIM NaTpybkom knanaHa.

3aTeMm, 4nA yyeTa peanbHbIX YCIOBWIA U BMUSAHUS pasfnyHbIX AONONHUTENbHBIX hakTopoB, NoyYeHHoOe pacyHeTHoe
3Ha4eHune NPonyckHOW cnocoBHOCTH, onpefeneHHoe MNo f4aHHOK Mogenu, KopPEKTUPYIOT.

.2 PeanbHas nponyckHasA cnocobHoCcTb NpeAoXpaHUTeNnbLHOro knanaHa G
PeaneHyto nponyckHyto crnocobHocTs MK G paccynTeIBatoT No dopmyne
G=o Ky Ky Ky Clgeal £ @1

roe o — B cooTBeTcTBMMU ¢ [.5;
K, — B cooTeTcTBUU ¢ [1.6;
K, — B cooTBeTCTBUM C [1.7;
K, — B cooTBeTCTBMM C [1.8;
Glyeq — B cOOTBETCTBUM C [1.4,
F — B cooTBeTcTBMM € [1.3.

MpuMeyvyaHune — EQUHULEI BENUYUH COOTBETCTBYIOT OCHOBHLIM egunuiam CU no MOCT 8.417 (tabnuua 1) —
Lna Bcex opMyr, KpoMe cry4aes, Korfa oroBopeHo UHoe.

Mpu ycTaHOBKe B CUCTEMY HECKONBKMX KNnanaHoB, paboTalowmx napasnnensHo, NPonycKHYo CocOBHOCTL KranaHos
CYMMUPYIOT.
1.3 MuHMManbHasa nnowaab ceana KnanaHa F

MuHUManbHyIo NRoLWank cefna Knanava F paccunTsIBaloT no hopmyne
E= Gag
o-Kg-Ky-Ky-Gigeal N

A.2)

0.4 MaccoBasi ckopocTb Giy.

£.4.1 MaccoByto CKOPOCTb Glye, MO MOAENM MaeansHOro conna (WTyuepa) paccuuThiBaloT OAHUM U3 METO/0B,
OMMUcaHHbIX Aanee, B 3aBMCMMOCTH OT arperaTHOro COCTOSIHUS M TepMoUHaMUYecKoro noBefeHuUs cbpacbiBaeMoit cpefbl.

[.4.2 Tpwn pacyeTe 3a AaBneHue nepeq KnanaHoM nNpuHMMaloT abcontoTHOe AaBrneHune MOoSIHOro OTKPLITUS, paBHOE
’D1=Pno+Pa'rM'

Ha ocHoBaHuu pacdeta G,, AoMyckaeTca NpMHUMaTL 3HadeHne AaeneHns, Gonbliuee AaBneHns Py, Npu ycriosuy,
YTO KnanaH npu 3TOM AaeneHnn paboTocnocobeH.

[.4.3 Mpexge Bcero onpefensioT PeXnM TeHeHNs Yepes KnanaH — KPUTUHECKUIA UIN JOKPUTUHECKUIA.

1) KpUTu4eckuin pexunm TeveHns

Mpu KpUTUHECKOM pexUMe TeYEeHUs B CeAlle KanaHa CKOpPOoCTb NoToKa B cefrie AOCTUraeT CKOPOCTY 3ByKa.

3a ceanom obpasyeTcs ckaqoK yNNOTHEHNS U BENUYNHA Glyeqi= Glgeal ip HE 3@BUCUT OT AABNEHUA 3a KNaNaHoM, a
onpeAenseTcs TobKo cBoiicTBamu copackiBaeMoil cpefbl M NapameTpamu cpefbl Nepes KnanaHoM.

MaccoByto ckopocTb Gy, ONPeaenstoT no gopmyne

Gi:deal = G;deal Kp = Kn Ko P Py » a.3)

rae K, kp ~— PACCHNTLIBAIOT METOAOM MPSMOrO MHTErpUPOBaHMA No E.2.2 nu6o no popmynam Tabnuuysl E.1. Ans Hackl-
LLleHHOro BOASIHOrO Napa JonyckaeTca Ucnone3oBaTe rpaduku E.9 n E.10.
2) [JoKpUTUYECKMIA pEXUM TeYeHUs
TpyW LOKPUTUHECKOM PEXMME TEYEHUN MaccoBas CKOPOCTb Gly,, 3@BUCUT OT AaBneHns Py Ha BeIXofe U3 ceana:
- ECMW U3roTOBHMTErEM KrlarnaHa yka3aHo, Kak paccquTaThb abconioTHoe AaBneHne Ha Boixoge U3 ceana Py no 3Ha-
YeHusiM AaBneHuii o P, u nocne P, knanaHa, To npu pacyete Gly,, MO MOfenu naeansHoro conna (LWTyuepa) sHadyeHune

[laBMNeHUnA B CeANle CrNeayeT UCNoMb3oBaTh B Ka4eCTBe BbIXOAHOrO AaBMNEHUS;
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- €CIW M3roTOBUTENb KranaHa He NPUBOAMT AaHHble 0 pacyeTe aGCONIOTHLIX aBNeHuil B ceane Py, To Npu pacyeTe
Glyeal B Ka4eCTBE BLIXOAHOIO AaBreHUsi CNeAyeT UCTIoNb3oBaTk aGCONOTHOE NPOTUBO/ABNEHUe 3a KnanaHoM, paBHOe
P, =P, + P, MNorpeliHocTb Np1 3TOM Y4UTHIBAIOT B 3HaUEHWUW koachduLMeHTa pacxoaa o, — B 9TOM Cryyae Ans pac-
yeTa NPUMEHSIIOT 3HaYeHKe koadpduLMeHTa pacxofa Anst XUAKOCTH o,

1 1
BaTb ero npu pacyere G*y., B Ka4ecTBe BLIXOAHOTO AaBNEHUA — B 3TOM Chlyqae ANs pacyeTa NPUMEHSIIOT 3HaYeHne
KospchmumeHTa pacxoaa Ana rasa oy;
- MaccoBYyH0 CKOpPOCTb onpeziensior no opmyne

Gi:ieaI:Kn' B-py :Kb'(;i:!ealkp:Kb'KnKp'\,R'p1 ) (Aa.4)

2 2
o o
- ponyckaeTcs oLeHUBaTb abCornoTHOE JaBleHne B cefife No COOTHOLWeEHUo Fy = a—ﬁ- P+ (1—a—§J -P, v ucnonb3o-

rae K, <1.
®opmyrnbl Ans pacyeTa K, u K, npueefeHbl B E.2 u B Tabnuue E. 1.
[py KpUTUHECKOM pexuMe TedeHns K, =11 K = K .
MoctaBue B popmynbl (1.1) 1 ([.2) BolpaxeHuss Ansi pacyeTa MaccoBoil ckopoctu ([.4), nonyunm ¢popmynel Ans
pacyeTa NpornyckHoii cnocobHOCTU U MUHUMANBLHOW NoLaan ceana KnanaHa

G:(x"Kc'Kv'Kw'Kn'F'qu'p1 :(x'Kc'Kv'Kw'Kb'KnKp’F' P1p1 ’ (4-9)

F= GaB — Gas . (0.6)
a'Kc'Kv'Kw'Kn'\/P'p1 (X'Kc'Kv'Kw'Kb'KnKp'\IP1~p1

Ana eguHuny usmepenus G, ki, F, mm?, u P, Mla

G=360-a-K, K, K, K, F-[P-p, =3,60-0-K, K, K, Ky, Ky, F-JPp,, (A.7)

F= Gaa — Gaa i (ﬂs)
3,60-0-K,-K, K, -K,-\[P-p,  360-0-K K, K, Ky Ky PPy

Ons eauHuy namepenus G, krid, F, mvm?, u P, 6ap
C-;:1,138-oc-Kc-K‘,-KW-K,,-F-,/F:-p1 =1,138-a-K -K,-K,, K, K, - F-JP,-p; » A.9)
G,e G

F = = a8 . .10
1,138 00K, - K, - K, -Ky-JP-p,  1,138-00- K, - K, -K, Ky - Ko PPy (#10)

1.5 KoadbdpmumeHT pacxoaa ¢, yUnTbiBaloOWUil AONONHUTENbHbIE NOTEPU AaBNEHUA (Ha TPEeHUe, MecTHble
M rugpocraruueckue) npu teueHuu yepes NK

KoacppuuueHT pacxoaa o M3rotoBuTenb ONpeaenseT akcnepuMeHTanbHo (Mubo pacyeTom) u ykaswisaeT B TY ([1C)
ANA pasnUYHbIX Cpef U PEXXUMOB TEYEHUA.

Ecnn gna paccmatpuBaemblx YCnoBuil 3HadeHne koaddulmeHTa pacxofa HEN3BeCTHO, KPOME CrnyYaes, Koraa faH-
Hblii cTaHAapT NpefycMaTpuBaeT UHOE, CNeAYeT UCNONb30BaTL 3HaYEeHNA KoadpdULMEHTOB pacxofa, NpUBEAEHHbIE U3-
rotoButenem B TY (IMC):

- 0.4 (ANA KPUTUYECKOTO TEUYEHUA rasa) — NPU KPUTUYECKOM peXnMe TeHeHNUA Yepes KnanaH,

- 0y (AN TeYEHUS XUAKOCTU 1 rasa) — nNpu AOKPUTMHECKOM peXuMe NCTEHEHUN Yepes KnanaH.

Ecnun npu pacuete Gyo, NPY cOpoce rasa B kauyecTBe BbIXOAHOMO AABEHUA NCNONL30BAsNock jaBrneHne B ceane,
fonyckaeTcs MCnonb3oBaTh KO3PMULNEHT o.y.

1.6 KoacbcbuumeHt K, yunuTbiBalowmnii BO3MOXHOE YMeHbLUeHUe NPonyckHoit cnocobHoctu MK Bcneacteue
YCTaHOBKU MeMbBpaHHO-NpeAoXpaHUTENbHbIX YCTPOWCTB

KoabmuueHT K, NpUHMMAIOT NCXOAS U3 YCIOBWIA:
- NpyW ycTaHOBKe YCTPOWCTB A0 UNK nocne knanaxa K, =0,9;
- Npy OTCYTCTBUM YCTpoiicTs K, =1,0.

.7 Koadbdpuumnent Kv, yUYUTbIBalOWKIH YMeHbLUeHUe nponyckHoli cnocob6HocTu MK npu copoce yepes Hero
BbICOKOBSI3KMX cpep, BClieACTBUE AONONHUTENbHbIX TMAPaBANYECKUX NOTEPb

KoadbpuuueHT K, paccuutbiBatoT no popmyne

(dy/DN,)™
950 (1-d,/DN,)"*
Re

K,=0,975. l

: a1
+0,900
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lNpu pacyeTe MUHUManNbLHOW NNoWaAK ceana (Korga BenuunHa do/DN; ucnonb3yemoro kranaHa ele HemssecTHa)
ZonycKkaeTca paccuuTbiBaTh KOaphuymeHT K, No ofHOi U3 hopmyn

2,8780 342,7500)"
-npu10005ReS100000—KV=(0,9935+ o+ —— ) ; a.12)
Re™ Re"
- nip Re < 1000 — K, = 0,975 |——=— . (1.13)
Re +0,980
Yuecno PeitHonbaca Re paccuuTbiBaloT no popmMyrne
4-G G ] 4
Re = = (0.14)

“npd, p NmF'
B cnyyae cbpoca AByxcdasHoii rasoxugKkocTHON cMecu ee 3hbdeKTUBHYIO UHAMUYECKYHO BA3KOCTb L paccqUTLIBa-
KT 1Mo hopmyne:

-1
rge €= 1+(1;X).& )
X P

Ons eguHny usmeperus G, krid, u F, Mm?, dpopmyna (.14) npuHuMaert Bug

G ]
Re = Y
e ,/M__. (0.16)

C yyetom ypasHeHus ([.1) dopmMyna (O.14) Ana uucna PeiltHonbaca MOXET BbITk NpeAcTaBneHa B BUje

oK, K, K, -G e ,4.F oK, -K,-K, K, ’4-F-P-
Re = . doal T= . ] n1 P1_ (117)

AN eanHNL nameperust Giyq,), Kr/4-MM2, U F, MM?,
=a'Kc'Kv'Kw’G:deaI‘ ‘4,:
3,6-u V T

[ns npegBapuTenbHOro pacyeta MMHUMAanbHOR nnow@aan ceana knanada dopmyna (4.14) ¢ y4eToM ypaBHeHUA
(4.2) umeet BUA

p=epg+(1-¢) (1+25-¢), (4.15)

Re (4.18)

Re=— = 19
e m (8.19)

Kr/M-MM?, U F, MM?,

1 \/4~oc‘Kc¢Kv~Kw~G:d,a.~Ga,~N
361 T '
Mpu uncnax PeiiHonbaca Re 2100 000 aonyckaeTtca npuHumMaTts K, =1,0.

1 \/4'a'Kc'Kv'Kw’Gi'deal'G N
T

Ana eguHny namepenuna G, kM, G*yeap

Re (£1.20)

0.8 Koadbpuument K, yuntbiBatowwmii appekT HenonHoro oTKpoITUA pasrpyxeHHbix MK ns-sa
npoTMBOAABNEHNA

KoaddhnuyueHT K, onpeaenseT n3rotoButenb.

Mpy npeaBapuTENEHOM pacyeTe pasrpyKeHHOro npyxuHHoro MK B cnyvae otcyteteua B KA (P3) aaHHbIX No 3Ha-
YeHNAM nonpaBoYHoro koadduunerTa K, onyckaeTca Ansa onpeaeneHns koadduumneHTa K, NonsL3oBaTLCeA rpadukamm
3aBUCUMOCTM NONPaBOYHOMO KO3(pdULMEHTa OT OTHOLWEHUA NPOTUBOAABNESHUA K AABNEHWUIO HaYana OTKpbITUA KnanaHa
Ky, = fiP,/P,), NpuBeaeHHbIMW Ha pucyHke W.1, nn6o paccuuTbiBaTh No hopmynam Tabnuusl .1.

Tabnuya 01— Popmynsl ana pacyeta koathduunerta K, yunteiBatowero apekr HenonHoro oTkpLITUS pasrpy-
KeHHbIX MK BcnegcTBue npotusogasneHus

Cpeaa PPy P/Pyo Popmyna Ans pacyeta K, q)tgm;ﬁbl
Hua- Bce Py/Pyo < 0,150 K,=10 a.21)
KoCTb 0,150 < P/P,,,< 0,250 K, =0,8750+1,8333-(P /P,,) — 6,6667~(P|.|/P,,,0)2

PP, > 0,250 K, =1,1490 - 0,9880-(P,/P,,,)
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Okory4aHue mabnuyp /1.1

Cpepa PP, PP dopMmyna Ans pacyeta K, q)'::m;ﬁbl
ras 1,10 P,/P,,<0,300 Ky,=1,0 (A.22)
P./P,c>0,300 Ky =1,1027+0,4007-(P /P,,) — 2,4577-(PH/PHO)2
1,15 P/P,0=0,377 Ky=1,0 (A.23)
P/Po>0,377 Ky =1,2857 —0,7603.(P,/P,,)
Gonee 1,20 P,/P,,20,500 Ky=1,0 (O.24)
1,10<P, /P, 51,15 — K, onpenensoT NUHeWHOR WHTepnonsuMen no (0.25)
Pro/Py Mexgy 3HaveHWsaMW, Momy4YeHHsIMU no
(0.22)n (0.23)
1,16<P JP,5 1,20 — K,, onpeaensoT NUHeWHOR WHTepnonsuMen no (0.26)
Pro/Py Mexay 3HaveHWsMW, MomyyYeHHsIMU no
(8.23)n (0.24)
MpumMevyanus
1 Ana AByxdasHkIx ra3oxngKoCTHLIX Cpea:
- MPU KPUTUYECKOM pexume UCTeHeHUA K, onpedenstot no ([.22) — ([.26);
- NPY AOKPUTUYECKOM pexnMe UCTedeHus K, onpegensioT no (0.21).
2 Ans o6bl4HbIX (HepasrpyxeHHbIX) knanaHos K,,=1,0.

0.9 Ntepauumn ana yuyeta nonpaBKu Ha BAAI3KOCTb U NpOTUBOAABIEHUe

Mpu pacueTe NponyckHoi cNOcoBHOCTA N MUHMMAaNbLHOW NroWaam ceana knanaHa kosgguuneHT K, 3aBucuT ot
yucna PeiiHonbjca u, TeM caMblM, OT MPOMYCKHOW CNOCOGHOCTH M/UNK MIoWagmn cedeHUs KnanaHa, v ero onpeaensior
nTepaLMoHHo. KpomMe Toro, koaduuneHT K, n MaccoBas ckopocTb G¥yq, (PN AOKPUTUHECKOM peXnMe TeHeHus1) 3aBu-
CST OT NPOTUBOA@BNEHUA P,, AUHamnuyeckas CocTaBnaAoLLias KoToporo, B CBOKO O4epefib, 3aBUCUT OT peanbHoii Nponyck-
HOM CNOCOBHOCTW KnanaHa. MoaToMy pacdeThl MUHUMaMNBHOM MoWaan CeHeHns U pearnsHon NPOMYCKHOW crnocoGHOCTH
KnanaHa B cuCTeMe B 6OMbLUMHCTBE CyYaeB BhINOMHAT UTEpaLUoHHO. TepaLmio BEINOMHAIT A0 TexX Nopa, Noka uaMe-
HeHue AK| = K, ;.4 — K, ; He OyaeT meHblue, Yem 0,5 % oT 3HaveHus K., j» NONy4YeHHOro Ha npeablayLemM Lare.

[1.9.1 PacyeT MMHMManbHoOW nnowagn cegna knanaxna Ana npeasapuTeNbHOro Belbopa knanaHa fonyckaeTcs Bbl-
MONHSATE ANSA NPOTUBOAABNEHUSA Py, He YUUTLIBAIOLLEro AMHAMUYECKYI0 COCTaBAAIOLWYI0 NGO ¢ ANHAMUYECKUM NPOTUBO-
AaBreHUeM, COOTBETCTBYIOLWUM pacxody G,,.

AnropuT™ onpefenexus kosddulnenta K

- no ypaBHeHuto ([1.17) unu ([.18) paccuuTars HadansHoe NpubnimkeHHoe Yncno PeiiHonbaca Reg npu K, = 1,0,

- ecnu Rey 2 100000, To K, = 1,0 u utepauuii He TpebyeTcs,

- ecniu Reg < 100000, To K, onpeAenuTb U3 ypaBHeHus Re = JKV (Re)Reo, Hanpumep, METOAOM nocnegoBaTenb-

HeIX UTepaLuii: Re = K, (Re;)Re, ; npu atom K, = K (Re);
- C y4eTOM HailiieHHOro 3HaYeHns K|, onpeaennTe MUHUManbHyo nnoljab cevyeHmns knanaHa (no ypasHexuto (4.2)).
.9.2 OnpepeneHxune peanbHol nponyckHol cnocobHocTu MK B cucteme ¢ y4eToM noTepb B Tpy6onposogax 1 oUeH-
Ka paboTocnocobHOCTU cUCTeMbl B Lienom TpebytoT utepaunoHHoro pacyeTa. Npu utepaluoHHOM pacyeTe nocneosa-
TENbHBIMU NPUBAKEHNAMU HaXoAAT pacxol G, ANSA KOTOPOro NOTepu B oTBOASLLEM Tpybonposoge NpUBEAYT K BO3HUKHO-
BEHWIO NpoTUBOAaBNEHNA Py, Npu KOTOPOM pacxof Yepes KnanaH, paccuuTaHHbli no cdopmyne ([.1), paseH G.
[0.9.3 OueHka peanbHoii nponyckHoi cnocobHocTU u paboTocnocobHOCTU CUCTEMBI C YHETOM ANHAMUYECKOTO Npo-
TUBOAABNEHUS MOXET BbITb BbINONHEHa No 6onee npocToit Npoueaype. ANropuTM OLIEHKHU:
- BbIMNOMHUTL MMApaBNUYeckin pacyeT oTeoasLlero Tpybonposoaa ana pacxofga G,, 1 onpeaenuTb COOTBETCTBYHO-
Lee ANHaMUYECKOe NPOTUBOAABNEHUE Py ., o U MPOTUBOAABIEHNE Py
- NPOBEpPUTb, AOMYCTUMA NN BENUYMHA ANHAMUYECKOTO MPOTUBOAGBNEHNS Py 1 o5 ATIS NPABUNBHONM paBoTsl kna-
naHa cornacHo TpeGoBaHNAM NPUNOXEHUA B WUNKU AaHHEIM U3FOTOBUTENS. ECINU BenUYUHA Py ., o5 HEAONYCTUMA — CU-
cTeMa HepaboTocnoco6Ha, pacqeT 3aKOHYEH;
- paccuuTaTh NPONYCKHY CNOCOGHOCTL KnanaHa no ypaBHeHuto ([1.1) ana npotuBoaaBneHns P, .. Mpn aTom K,
onpeaensoT No asropuTMy:
a) npuHaTh K, = 1,0 n onpegenutb Re no ypasHeHuto ([.14) unu ([.16),
6) ecnu Reg = 100000, To K, = 1,0;
B) ecnu Reg < 100000, To K, onpeaenuTb 3 ypaBHeHus Re = K (Re)- Reg, HanpuMep MeToAoM nocnegoBaresib-
HbIX UTepaumii: Req = K (R;)- Req, npu atoM K, = K (R);
- CPaBHUTb NOMYYEHHYIO BEIMUMHY NPOMNYCKHOW cnocobHOCTN G’ ¢ G,y
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a) ecnu G’ < G,, — cucTeMa ¢ BeiGpaHHbLIM KnanaHoM He crnocobHa nponycTuTs TpebyeMslit pacxod G,,. PacueTt
3aKOHYeH;

6) ecru G" 2 G,, — cucTeMa MOXeT NponycTuTs Tpebyemelil pacxon G,
COBHOCTU CUCTEMbI NEXUT B AranasoHe oT G,, Ao G,

- BBIMOSHUTL NPOBEPKY TOro, YTO MPOTUBOAaBNeHUe Npu paboTe cucTeMbl OyAeT HaxoaUTbCH B JOMYCTUMOM Auna-
nasoHe u cuctema byaet paboTaTb ycToi4MBO. [N1s STOro onpejensitoT MakcumarbHO JOMyCTUMYIO BETMYUHY NPOTUBO-
AaBnexus P, . no TpebosaHusm B.3.3, B.3.4 nnbo cneynanbHbIM TpeboBaHUAM U3roTOBUTENS:

a) paccuntaTb NPOMyCcKHYK crnocoBHOCTL knanaHa G” no ypaeHeHuto ([.1) ansa npotusoaaeneHust Py .. Mpn
3TOM K|, onpeaenstoT no anropuTtMmy, onncaHHomy paHee;

6) ecrin G” < G, To NPOTUBOA@BNEHUE P, Npy paboTe cucTeMbl ByaeT HaxoaNTLCA B AnanasoHe P, S P < Popo
cuctema paboTtocnocobHa;

B) ecnn G” > G,,, TO crnepyeT BbIMOMHUTL MAfpaBnuyecknii pacyeT otTeoasLero Tpybonposofa Ans pacxopa G” v
CPpaBHUTL MOMNyYeHHYto BENUUMHY NPpoTUBOAaBNEHUA Py ¢ Py

r) ecnu Py” > Py, TO NPOTUBOA@BNEHNE P, Npy paboTte cucTeMbl ByaeT npeBbillaTh Po,,,, CUCTEMa HepaboTo-
cnocobHa, pacyeT 3aKoHYeH;

A) ecnn Py” < Py, TO MPOTUBOA@BNEHME NpU paboTe cucTeMbl ByaeT HaxOANTLCA B inanasoHe Py < Py S Py,
cuctema paboTocnocobHa U ee MponyckHas cnocobHocTs G” < G < G'. B 4acTHOCTM, ecnu Npu NpoTUBOAABREeHUN Py”
PEXUM TedeHUs Yepes KnanaH Kputudecknii u K, =1,0, To nponyckHas cnocobHocTk cuctembl G = G” = G”, a npoTueo-
Aaenexue P, = P,

g BENUUNHA peansHO MPponyckHoA crno-

[.10 Tunbl peXXMMOB TEYEHUA NPU pacueTe MacCOBOM CKOPOCTU NO MOAENU nAeanbHOro Wryuepa

[ns Beibopa NpaBWNBHOrO METOZa pacyeTa MacCOBON CKOPOCTW PEKOMEHAYETCH NpeABapUTenbHO OnpeaennTb
XapakTep Te4eHUs cpeabl:

- arperatHoe coCTosiHWe CpeAbl B NpoLecce UCTeYeHUs;

- BO3MOXHOCTb U3MEHEHMUS arperaTHoro CoCTosIHUA (BCKUMNaHWe UK KoHAeHcaums);

- B KaKoW UMeHHO obnacTu ¢a3oBoit AnarpaMMel Cpefbl HAaXOAUTCA COOTBETCTBYIOLLWIA OTPE30K JIMHUU NOCTOAHHOW
SHTpONUMU.

Ansa onpefeneHns xapakTepa TEY4EHWA peKoMeHAYeTCs UCMnofnb3oBaTk da3oBble AuarpamMmMbl cpefl ¢ rpaHuUaMm
AByxda3Holi 0bnacTu (KpUBLIMM KUTMEHUA U KOHAEHCaLUU) U MUHUAMMW NOCTOSIHHOW SHTpONUM.

Hanbonee HarnsgHo TUNLI Te4EHUA NPeACTaBMNeHbl Ha AuarpaMMme B KOOpPAUHATax aHTponus — AasneHue. Ha pu-
cyHke [1.1 npeacTaBneHs! TUNMWYHLIA BUA faHHOW guarpaMmmel i OCHOBHBIE TUMbI TEYEHWUA.

O6nact NPUMEHeHUs YMNpOLLEeHHbLIX YpaBHEHUI COCTOSHUS NpuBeAeHbl Ha pucyHke [.2.

Bua anarpaMmbl «9HTPOMUS — [aBreHney, NPeAcTaBneHHbId Ha pucyHke [.1a, TUNUYeH ANs Tak Ha3biBaeMbIX
«perynsapHbIX» cpeq.

Bug anarpammel, npeacTaBneHHOW Ha pucyHke [.1B, XxapakTepeH AR Tak HasbiBaeMbIX «PETPOrpagHbIX» cpea.

Bua anarpamMel, npefcTaBneHHon Ha pucyHke [.16, npeacraBnseT coboii NepexoaHblil BapuaHT OT «perynspHbIX»
cpeq K «peTporpagHbiM» ¢ BENUYUHOR K = cp/cw Gnuskoit Kk 1,1. Ans HUx xapakTepHa S-o6pa3sHasa popMa KpUBOI KOHAEH-
cauuu (Hanpumep, GyTaH).

Ona «perynapHeIX» cpef peanusyrTesa crnegytolne Tunbl pexnMoB TedeHUn (pucyHok O.1a): K-K (xuakocte—
XKuakocTb), K-2® (KnaKocTb—aABYXda3Has razoxuakoctTHan cMecs), M-I (ras-ras), M-2d (raz—gByxdasHas rasoxuaKocT-
Has cMmech), 2-2® (gByxdasHas rasoXnaKocTHaa cMecb—fByXdasHas ra3oXUAKOCTHaA CMecCh).

1) Pexum medeHus JK-)K (BXof — XULKOCTb; BbIXOA — XUAKOCTb)

TedeHne peanuayeTcsi, Korga HadanbHoe U KoHeYHoe AaBrieHns Py u P, nexar Bbille KpuBoi KuneHus. MNpu sTom
cpefa npu UCTEYEHUM HaXOAMUTCA B XKULKOM COCTOSIHUW. Pa3HOBMAHOCTb AaHHOIO CryYas — KOrga HavanbHas To4ka Ha-
XOJMUTCA B CyNepKpUTU4eckon obnactu. Kak npasuno, npu TedeHnun KK nmeeT MECTO JOKPUTUYECKUIA PeXUM TeHEeHus.
OpHaKo Npu BbICOKWX AaBMEHUAX BONU3N KPUTUHECKOW TOUKW NIIOTHOCTb CPefbl HAYMHAET CTOMb 3aMETHO 3aBUCETb OT
[aBreHus, YTo BO3ZMOXHa peanusaLnsa U KpUTUYECKOro pexMMa NCTeHEeHUS XKUAKOCTH.

2) Pexum medeHus JK-2@ (Bxof — XWAKOCTb; BbIX0 — ABYxda3Has cMecb)

Ecnu KoHeYHoe faBreHne MeHblUe JaBneHUs KuneHus, peanuayetcsa pexum XK-24. Mpu sToM cbpacbiBaemas Xug-
KOCTb BCKMMNaeT Nbo B BLIXOAHOM CedeHuM WTyLepa (B CeAle KranaHa — KpUTUYeCcKoe UCTEYEHNE C KOHEYHOW TOYKOW Ha
FIMHUW KUneHus ), nnbo B caMoM LWTYLepe, ¢ peanusayuen KpUTMHeCKoro (Yalle BCero) Ui BOKPUTUYECKOrO NCTEHEeHUS 1
KOHEYHLIMU NapaMeTpamMu (B BEIXOAHOM CEYEHWUM LWTYLiEpa) B ABYXasHol obnactu.

3) Pexum meyveHus - (Bxog — ras; BbIxof — ras)

Pexum '-I" peanusyetcsa npu Ha4anbHOM W KOHEYHOM [laBMneHNsIX BhILLE KPMBOI KOHAEHCALMW B 0BnacTy rasa (kak
BapuaHT — NpuW HavanbHoW ToYKe B CynepkpuTudeckon obrnactu). Cpefa Ha NPOTAXEHWU BCEro TEYEHUA HaxoguTcs B
rasoo6pasHOM COCTOSHWUM, NPU STOM TeYEHUE YaLlie BCEro KpUTUUECKOe, pexe — [OoKpUTAYECKoe.

4) Pexxum medeHus -2® (Bxog — ras; BbIxog — AByXdasHasi cMech)

Ecnu ras npu M303HTPOMHOM paclUMpeHnn JOCTUraeT faBreHns KOHAeHcauun paHbLle, YeM AaBneHus Kputude-
CKOro UCTEYEHUSA, peanusyeTcs pexum M-2d 1 Bo3HMKaeT KOHLeHcaLusA rasa B BbLIXOLHOM CEYEHUU LUTYLiepa Ui BHYTpU
Hero. KoHeYHas To4Ka B 3TOM criydae NeXuT Nubo Ha NMUHUKM KOHAEHCaLUuMmn (KpuTu4eckoe UcTedeHne), nubo B fByxdasHon
obracTu (4alle KpUTMUecKoe, pexe — LOKPUTUHECKOe UCTEYEHN E).
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5) Pexxnm TeveHna 24-2¢ (BXof — [AByX(ha3Hasa rasoxmaKoCTHass CMeCh; BbIXO4 — ABYXha3Has rasoxmnakoctHas
CMecCb)

MpefenbHbIMY BapuaHTamy pexmma 2d-2® MOXHO cuutaTb ciiyday copoca XUAKOCTU Ha IMHUM KUNEHUA WK rasa
Ha NIMHUM KOHAEeHcauumn (HacbIWweHHOro napa). Yatle Bcero takoe TeYeHne — KpuUTUyeckoe. BapuaHToM JaHHOTo pexumMa
ABMAETCH Takke TeyeHne rasoxxuaKOCTHOW cpefdbl, 418 KOTOPO/ MaccoobMeHOM Mexay hasamu (KMneHnem u KoHAeHca-
LMen) MOXHO npeHebpeyb (TeYEHNEe XUOKOCTN C HEKOHAEHCHPYHOLWMMUCS Y HEPACTBOPSAHOLWMUMACS razamm).

6) PexnMm TeueHus 2d - (BX04 — XNAKOCTb; BbIXO4 — ras)

[Onsa «peTporpagHbix» cpef (pUcyHoK [.1B) AONONHUTE/IbHO BO3MOXEH pexum 2®-I, npu KOTOpOM MNpoMCXoauT
NOSIHOE MUcnapeHue XnUaKoi asbl. [na 3T0ro pexvMa TeYeHune valle BCEero KpUTuyeckoe.

7) Pexum TeueHusa -2® - (BXog — ras, BbIXog, — ras, C KOHAeHcaumeli B AByX(ha3Hy0 CMECh MeXay HUMM)

Tawke ans «peTporpagHbix» cpef (PUCYHOK [, 1B) B OKPECTHOCTU KPUTUYECKON TOUKU peannsyeTca pexum [-20-T,
C YaCTMYHOW KOHAEHcauuei cpedbl 1 NoC/eAyoWyM NoMHbIM UcnapeHnem. [ns 3Toro pexumMa TeyeHve yalle BCero Kpu-
TU4Yeckoe.

8) PexunM TeueHus XX-2@ - (BXo4 — XUAKOCTb; BbIXOA — ras, C ABYX(Da3HOl CMECbld MexXay HUMM)

Pexvm TeyeHus XK-2®-I" TeopeTnyeckn BOSMOXEH — PEXUM, NPU KOTOPOM B XOAe TeYEHUSA MPOUCXOAWUT MOosIHOe
ncrnapeHune Xuakon dasbl, 04HaKO peasim3aums ero npakTMYecku MasioBEPOATHA, MOCKOJSIbKY KpUTUYecKoe TeyeHue [0o-
CTWraeTcs, Kak npaBwio, BHYTPY ABYyXthasHON 06nacTy — paHblie nepeceyeHuss KprBOW KOHAeHcauuu.

9) Pexxum TeuveHusa 20-M-2¢ (Bxo4 — AByxdhasHas CMecb; BbIXO4 — ABYXdasHas CMecCb, C BbIXOAOM B YWACTO raso-
BYIO (hasy mexay HumW).

[Onsa «nepexogHbix» cped (pUCyHOK [, 16) BO3MOXEH Takke pexumM TeuyeHus 2@-M-2d, npu KOTOpom AByxdasHas
CMECb MOJIHOCTLIO UCnapseTcs, a 3aTeM BHOBb HAYMHAET KOHAEHCMPOBaTLCA.

6) [,151 NEPEXOAHOT0 BapraHTa 0T «PErY/ISIPHLIX» CPef, K «peTporpasHbIM» cpefam, cK = cp/c” 6mskum K 1,1

PucyHok 1 — Tunbl ¢ha3oBbIX AgnarpaMmM M U303HTPOMHbIX TedeHuin (Jiuct 1)
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[Jasnexve

PucyHok A.1, Nluct 2

[Jasnexve

a) Ana «perynapHbix» cpeg, ¢ K = cp/cv>1,1

6) N NepexofHOro BapuaHTa 0T «PerynspHbIX» CPeA K «peTporpagHbIM» cpejam, ¢ k = cp/cv, 6imskum K 1,1

PucyHok [1.2 — O6nactn npMMeHeHnst YNPOLWEHHbIX YpaBHEHWIA cocToAHUA (JlncT 1)
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DaeneHue
n = const n = const

CeepxxputHyeckan

OHTponus
B) [Ins1 «pempozpadHbix» cped, ¢ k = cp/cv, 6nuskum k 1,0

Pucyrok [1.2, Nuet 2

.11 MeTtoabl pacyeTa MacCoOBOW CKOPOCTHM M peKOMeHAAaUUU NO X NPUMEHEHUIO

[nsa pacyeTa MaccoBoOW CKOPOCTN NPUMEHSIIOT 3 rpynnbl METOA0B!

- YHUBepcanbHble MeToAibl (METOZ NPSIMOro UHTErpUPOBaHUA),

- YNPOLLEHHbIE aHaNUTUYECKUE METOAbl HA OCHOBE YPaBHEHWIA COCTOAHUS, OMUCKIBAIOWUX U303HTPOMNHOE paclun-
peHue;

- cneuuansHbie MeToabl.

1) YHuBepcarnbHbIi METOA NMPSIMOrO MHTErpUpoBaHWUS NPUMEHUM ANA BCeX CrlyYaeB UCTEYEHUS, B 0COBEHHOCTH pe-
KOMeHZyeTCs NPUMEHATb ero, Korga eCTb COMHEHUS B MPUMEHUMOCTHN Apyrnx metofoB. OfgHako AN peanusauuu Metofa
TpebyeTcs Ucnonb3oBaHWe TEPMOAUHAMUYECKUX KOMMBIOTEPHBLIX GUBNUOTEK MMM COOTBETCTBYIOLUX TEPMOANHAMUYECKUX
Tabnuy, onuceiBatoLmx cbpackiBaeMyto cpeay. [JaHHblh MeTog onucaH B pasaene E.1.

2) PacueTHble OpMynbl YNPOLWEHHBIX aHaNUTUYECKUX METOAOB MOMy4YaloT aHanUTUYECKUM WHTErpuposaHueM
ypaBHeHUA MeTofa NpSAMOro UHTErpUpPOBaHUA NPU ONUCAHUW 3aBUCUMOCTU NMIOTHOCTW CPeAbl OT AaBMEHNA NPU U303H-
TPOMHOM pacLUMPEHUM PpasfIUYHLIMU NPOCTLIMU YPaBHEHUAMU COCTOAHUA. Hanbonbluee NnpuMeHeHUe NONyYnnu Tpu ypas-
HEeHUA COCTOAHUA:

- YpaBHeHUe COCTOSIHUA HEC)KUMAEMOW XNAKOCTM

p = const; (4.27)
- ypaBHeHUe COCTOSIHUA CXXUMaeMOW Cpeabl C MOCTOAHHLIM NOKa3aTeNeM U303HTPONLI

Plp" = const; (0.28)

n = const,

rae n = (3InPAInp), — rnokasaTenb N3OIHTPONLI ONPEAENSIOT AN peanbHOro NoBeAeHUs Cpeabl Unu AByxcasHoi cpeabl
U MOXET 3HauMTENbHO OTNUYATLCA OT NokasaTens aguabaTtel UAeanbHoOro rasa;
- ypaBHEeHMe oMera-MeToga

p*lp-1=0o- (PIP-1), (0.29)

OCHOBaHHOE Ha HabrnogeHWn, YTo NUHUKU NOCTOSIHHOW 3HTpoNUK B ABYyXda3sHoi obnactu B koopauHatax 1/P, 1/p yacTto
MOXHO AOCTaTOYHO TOMHO annpPOKCUMUPOBATL NPSAMBIMU NUHUAMU. 3aeck P*, p* — HekoTopasn 6a3oBas Touka Ha U303H-
Tpone. OBbIYHO B kKadyecTBe P*, p* NpUHUMatoT NUBo Py, p4 (€CNU NOCNEAHAR NEXKUT B ABYxda3sHoi# obnactu), nnbo Touky
nepeceYeHUsa N303HTPONbI ¢ rpaHuLeit AByxda3sHoi obnactu. MNpu 3ToM napameTp ® ABNAETCA 06paTHO| BeNUYUHON no-
KasaTtens W30SHTponbl B 6a3oBoi Tovke: o = 1/n(P* p*).

PacueT nokasaTtens M303HTPONLI U NapaMeTpa omera ANa pasnnuyHeIX cnydYaes onucaH B E.3.1.

YpaBHEHUs JaHHBIX METOAO0B U UX COMETaHMIA, @ TaKkke rpadpukn COOTBETCTBYOLYUX KOIDPULMEHTOB NPUBEAEHLI B
pasgene E.2.

PekomeHayeMble obnact NnpUMeHeHUsl METOAOB W rPaHnLbl NPUMEHUMOCTU B COOTBETCTBUM ¢ Tabnuueid [1.2 u ans
HarnsagHOCTU NokasaHbl Ha pUcyHke [1.2.
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PekomeHaayuun no 0o6bracTi NPUMEHEHUs YNPOLLEHHbIX aHanNMTUYECKUX METOR0B pac4eTa B 3aBUCUMOCTU OT PEXU-
Ma TedeHUA npueefeHbl B Ta6J'IVILle 0.2

T

ru

P, paccunTbiBatoT no popmynam

T.=Ty TKp;
P = PyfPyp.

(£1.30)
(f1.31)

CneumansHble METOALI UCMOMb3YIOT MPU pacyeTe OTAEenbHbIX Haumbonee BaXHLIX U PacnpOCTPaHEHHBIX CPeq.
[ns BoasiHOro napa Takue MeTogbl onucaHsl B pasgene E.4.

Mpumedvarnune —TuT,—BK

Tabnwnuya 4.2 — PekoMengauuv no NPUMEHEHUIO METOAOB pacyeTa

Homep

Pexum Metopa pacyeta O6nacTb NpUMEHeHUsa nyHKTa

TevyeHuna cTaHgapTa

K Hecxumaemas x*ug- | OcHoBHOW MeTOoA pacyeTa Npu TEYEHUU XXNIKOCTU. E.21

KOCTb PekomeHayetcs npuMeHsaTb npu 7,<1,0u P, < 1,00 + 1,25-(1-T)),
TO eCTb KpOMe TeYeHWUS MPU BLICOKUX AaBMEeHUsX unu sonusu
KpUTUYECKOIN TOUKM (CynepKpuTudeckas cpeaa).
MocToAHHEIA  noka3a- | PekoMeHAayeTcs MPUMEHATb MNPU BLICOKUX AaBneHusx u s6nusu | E.2.2
Tenb U303HTPOMbI KPUTUHECKOIN TOUKN.
r-r [MOCTOSAHHLIN nokasa- | OCHOBHOW MeToA pacyeTa TeYeHUs rasza U cynepkputTudeckux cpeg. | E.2.2
TenNb U303HTPONbI PekomeHayeTcs NpUMeHATb Npu n = 1, kpome 30HbI BbicTporo nU3-
MEHEHUA 3HAYEHWUIA N B CYNepKpUTUYECcKoi obnactu.
Owmera-meTog PekoMeHayeTca NpuMeHATb Mpu n < 1, a Takke B Cynepkputude- | E.2.2
cKoit obnactn B 30He BLICTPOro MaMeHeHUs 3HadeHnin (npu 7, > 1,0
npumepHo ot P, 21,0+ 5,0(T, - 1) a0 P, 1,5+ 15,0(7, - 1)).
20-20 | OMera-meTog OcHoBHOI MeToA pacyeTa ABYXa3HOro TEYEHMS. E22
Mpy KOppekTHOM onpeaeneHun BeNMUUHEI NapameTpa oMera MOXeT
NPUMEHATLCA NPU NIOBLIX NapameTpax AByX(dasHOro Te4EeHUs, Kpome
TEYEHWUs1 MHOrOKOMNOHEHTHOO BCKUNatoLero / KOHAEHCUpyIoLLerocs
npogykra ¢ pasbpocoM Temneparyp HOPMasibHOro KUMEHUA KOMNo-
HeHTOoB cBbiwe 80 °C, AN KOTOPOro METOA MOXET OblTb HETOUEH.
MocToAHHBIA  nokasa- | PekoMeHAYeTCA NPUMEHATb ANS pacveTa «perynsipHbeix» cpeg c | E.2.2
TeNb U303HTPOMbLI BbLICOKMM rasocogepxaHuem (x > 0,8) npu P, < 0,4.
B aToit 0oBnactu meToq 6onee ToueH, YeM oMera-MeToj,

W20 | Hecxumaemasn xug- | OcHoBHOW MeToa pacyeTa AByxda3HOro TeMeHusi Beckunatowei xua- | E.2.3.1

KOCTb + OMera-mMeTof KOCTW.

PekomeHayeTcs npumeHsTb npn 7, <1,0 n P, <1,00 +1,25-(1-T)) , To

€CTb KPOME TeHYEeHMS NP BbICOKMX AaBneHUSX U BONM3KM KpUTUYECKOW

TOYKK (CynepKpuTUdeckas cpega).
OwMmera-MeTog (C pasHbl- | PekoMmeHAyeTes MPUMEHATL Npu cOpoce peTporpafHbiX U nepexoa- | E.2.3
MW 3Ha4YeHUsIMU napa- | HbiX NPOAYKTOB U3 OKOSIOKPUTUYECKOW U CyrnepKpUTuYeckoli obnacTu,
MeTpa oMmera Ans >wui- | a Takke npu cbpoce «perynspHbIX» NPOAYKTOB M3 30HbLI BbICTPOro
KOCTU W  [BYX(ha3HOM | N3MEHEHUs 3HajYeHW B cynepkpuTudeckoid obnactu (npu T, > 1,0
obnactu) npumepHo ot P, 21,0+ 5,0(7T,—1)go P, £1,5+ 150(7T, - 1)).
MocToAHHEIA  nokasa- | Mpu cbpoce «perynsapHbIX» MNPOAYKTOB U3 OKOMoKpuTudeckon u | E.2.3.2
Teflb  M30SHTPOMblI  + | CynepKpuTMYeckoi obnacTu (4ns criydaes, HE OXBa4eHHbIX 4BYMS
omera-MeTof MeTofamu BhiLLE).

[-2® [ MNocTosAHHbLIA nokasaTens | OCHOBHON MeTO/ pacyeTa TeHYeHUs ra3a ¢ KoHfeHcaumel ans «pery- | E.2.3.2
M303HTPONLI (C pasHbIMK | NSAPHLIX» cped. NpUMEHUM BCoay Npu n > 1, KpOMe 30HbI BbiCTporo
3HAYEHNAMM NoKasaTens | MSMEHEHNs 3HaYeHUiA B cynepkpuTudeckoid obnactu (npu 7, > 1,0
Ans rasa u gByxcgasHoid | npumepHo ot P, 21,0 + 5,0(T, - 1) go P, 1,5 + 15,0(T, - 1)).
obnactn)
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OKoH4YaHUe mabnuupi [.2

. Mertop pacueTa O6nacTb NpUMEHeHWA :)?lel(?rg
TeyeHua
cTaHpapTta
20 | Omera-meTog (C pasHbl- | TedeHMe NepexofHLIX U « PETPOrpaAHbIX» ra3oB ¢ KoHAeHcaumei, a | E.2.3.3
MU 3Ha4YeHUsAMW napa- | TalKe «perynspHbLIX» ra3os U3 30HbI BLICTPOro U3MEHEHNS 3HA4EHU
MeTpa oMera Ans rasa | B cynepkputudeckoi obnactm (npu 7> 1,0 npumepHo ot P, 21,0 +
v AByxdpasHoii obnactu) | +5,0((7,— 1) go P, <1,5 + 15,0(7,—1)).

20-I Omera-meTos (¢ pa3Hbl- | OCHOBHOW MeTOA pacyeTa AaHHOro TedeHus AnA nepexogHbix u | E.2.3.3
MW 3Ha4YeHUAMU napa- | «peTporpagHbIX» cpeq.

MeTpa omera Ans rasa
u aByxdasHolt obnacTtu)

[-2®-[ | MocTosHHbIA  nokasa- | «PeTporpagHble» cpefbl B OKONIOKPUTUYECKON obnacTu. E.22
Tenb W303HTponbl (¢ | [JonyckaeTcss NpUMEHATb OObIMHbIE YpaBHEHMSA C MOCTOSHHLIM | E.2.3
pasHbIMKW  3HaYeHMAMM | NokasaTeneM W303HTponbl (NyHKT E.2.2) co cpeAHUM 3Ha4veHuem | E.2.3.2
nokasarens Ans rasa Ao | Nokasarens U303HTPOMbI.

U nocne KoHAeHcauuu u
AByxcasHol obnactu)

20--20 | Omera-meTop MepexoaHele cpeabl. MNpUMeHsIOT cpefHee 3HauyeHUe napametpa | E.2.2

omera.

0.12 YueT achchekTOoB TEpMOAUHAMUYECKON HEPABHOBECHOCTH

Mpw BCckMnaHum copackiBaeMbIX cpef Un KoHAeHcauun cbpackiBaeMbiX cpeg, a Takke copoce AByxdasHbIX raso-
KUAKOCTHbIX cMecei MOryT Ha6.l'IIO,EI,aTbCF| OTKITOHEHUA OT paBHOBECHOIo noBeaeHuA (3a,qep>KKa BCKUMNaHUA Ui KoHaeH-
caLuu, a TakKe HepaBHOBECHLIE COAEPXKaHNA 1 COCTaBbl XXUAKON 1 rasoBoi ¢a3s). Takoe noBeAeHUe BEAET K TOMY, UTO
peanbHaa nponyckHasA cnocobHOCTL KnanaHa oKasblBaeTcs 6OJ'IbLLIe, YeM paccyuTaHHadA m3 yCJ'IOBMVI paBHOBECHOIO Mno-
BefleHNA Te4eHUs. TeM caMbiM pacyeT Mo YCNOBUAM paBHOBECHOCTU B STOM Cllyyae SBMSIETCS KOHCEPBATUBHLIM (MAET «B
3anacy). OUeHKy cBepXy Ansi NPONYyCcKHOW cnocoBHOCTM B 3TOM criydae faeT pacyeT No YCNoBUSAM Tak Ha3biBaeMOro «3a-
MOPOXEHHOro» Te4eHUss — T. e. TeveHun 6e3 MaccoobMeHa Mexay dasamu, Korga cogepxaHue U coctas a3 Ha Bxoge B
KnanaH pUKCUPYIOTCA 1 farnee He MEHATCS.

Mpu cBpoce BCkMNaroLLmX XuaKocTen n aByxdasHblx cmeceit ¢ MansiM (80 0,05) MaccoBbIM rasocogepXaHueMm Ye-
pes KkrnanaHbl ¢ KopoTkumu (o 100 MM) WITyLEepaMun Npu pacveTe No paBHOBECHON Mogenu achekT TepMOAgMHaMUYECKOW
HEepaBHOBECHOCTW MOXET NPUBOAUTL K HEAOOLIEHKE NPOMYCKHOM cnocobHOCTH KnanaHa B HECKONBKO pas3. B aTom cnyvae
npu pac4eTe peKoMeHAYeTC YUNTHIBaTb apdPeKT TEPMUYECKOW HEPABHOBECHOCTHU.

B HacTosiLee BpeMsl OTCYTCTBYET yHUBEpCanbHan MeTofuKka yueTa HepaBHoBecHocTU npu copoce. B E.5 npusege-
HO HECKOMNbLKO NoMyaMnupuyecknux cnocoboB AN ee yveta.
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MpunoxeHue E
(pekomeHayemoe)

PacueTt nponyckHou cnocobHoctu MK

E.1 MeToa npsiMOro MHTerpmpoBaHus

E.1.1 O6wwume nonoxeHus

MeToa NpsiMOro MHTErpPUPOBaHUS SIBMSETCHA YHUBEpCalbHbLIM METOLOM pacyeTa NponyckHoW cnocoBHoCTH, NpumMe-
HUMBIM NpK cBpoce BCeX BUAOB Kak OfHOMasHbIX, Tak U MHOrogasHbIX rasoXuAKOCTHbIX Cped, a Takke cped, npeTepne-
BaroLWMx hasoBble NpeBpalleHns. MeToa pekoMeHAYeTCA NpUMeHsTh Npy copoce 04HOogasHeIX cpel ¢ NoBefeHneM, 3Ha-
UYNTENBHO OTNUYAOLLMMCS OT MOAEenei uaeanbHoR XUAKOCTU UK UAearnbHOro rasa, B TOM Yucne npu copoce XuaKocTu
MpW OYeHb BBICOKMX AaBNEHWUSAX (MHOro BosbLUe KpUTUYECKOro), Npu copoce XUAKOCTU UK rasa ¢ TEPMOAMHAMUYECKAMMU
napamMeTpamu BONU3n KpUTUYECKON TOUKK, Npu cBpoce rasoB 13 CynepKkpuTUHecKoi obnactu. Takke AaHHbIA MeTOA peKo-
MEHAYETCA NPUMEHSATE NPy cBpoce MHOrOKOMMNOHEHTHBIX ra30XUAKOCTHBLIX CPER C CUITBHO OTRUYaoLMMUCA KOMMOHEHTa-
MW, Npu cBpoce cpegd ¢ peTporpaaHoil KoHgeHcalueil.

OnucaHHble fanee fpyr1e METOAbI pacdeTa ANS pasfnyHbIX CriyqaeB NoBeAeHus cbpackiBaeMblx cpep akTu-
YeCcKM BbITeKatoT 13 MeTofa NpSMOro MHTErPMPOBaHUA C Y4EeTOM ONUCLIBAIOLWMX faHHbIE Crlydan ypaBHEHW COCTOSTHIUS.

E.1.2 PacueT nponyckHoil cnocoGHOCTU METOAOM NPSAMOro UHTErpMpOBaHUs

N3 ypaBHeHUA cOXpaHeHUsA 3HEPrun Npu TeYEHU Yepes ngearnbHoe Conmo (LUTYLIEP) C YH4ETOM TepMOAUHaMUYECKO-

ro COOTHoLLeHMs dh = Tds + p~1-dP 1 ycrnoBuA NOCTOAIHCTBA SHTPONWUK ds creayeT dhopMyna
1
. B ap?
Groa =Po| 2 | —| - (E1.1)
2

YpaBHeHue (E.1.1) TpebyeT TonNbKO pacyeTa NIOTHOCTU cpefibl B 3aBUCUMOCTMN OT AaBfi€HWUS NPU MOCTOSHHOMN 3H-
TPOMUM, YTO NO3BOAIT MHOMME TEPMOAMHaMUYeckue GbnuoTtekun, Tabnuupl 1 gnarpammel.

MeTog NpsMOro UHTErpUpOBaHUSA 3aKMO4aEeTCA B pacyeTe UHTerpana B ypasHeHuu (E. 1.1) yucneHHsIMU MeTogaMu,
C O[JHOBPEeMEeHHbIM orpefeneHneM XapaKkTepa Te4eHUs1 U BepxHero npeaena uuterpmposaHus. Uuterpan e (E.1.1) u Benu-
YUHY G¥yeq) PACCHUTLIBAIOT Kak PyHKUMM OT Py, Koraa Py yobiBaet ot Py Ao P, (nubo Ao 3HaueHus Py(P, P,), ykasaHHoOro
usrotoButeniem). Ecnn BenuunHa G*.,(Pg) NMEET MakCUMyMbl BHYTPU A@aHHOTO OTpe3Ka, TO NepBbii, GnuKaifLLmii K P,
MaKCUMYyM, COOTBETCTBYET KDUTUHECKOMY JABNEHNIO Py U KPUTUUECKOMY PEXMMY TeueHUs. Ecnim xe BenuunHa G*yq,(Po)
MOHOTOHHO BO3pacTaeT Ha BCeM OTpesKe, TO UMeeT MECTO [JOKPUTUYECKUIA PEXNM TEHEHUS.

Co0TBETCTBEHHO AN KPUTUHECKOro TEYEHUs

[ e gp)t
Giea =P| -2 | —| - (E1.2)
| AP
[INs1 [OKPUTMYECKOrO TeUeHNs
[ mgplt
Gea =P2s*[2- | —] . (E1.3)
| AP

Ana pacuera nHterpana B popmynax (E.1.1)}—(E.1.3) otpesok [P, P,] cnefyeT pasfenuTb Ha uHTepBarsl U pac-
C4UTaTb C UCronb3oBaHUeM KBagpatypHbix opmyn. MNpu ucnonb3oBaHUM popMysibl Tpaneuuii u pasaenennn [Py, Pyl Ha
n whtepsanos [P, PO] =1 .. n, PO = p, PO) = p, ypaBHeHne MeTOAA NPSIMOrO MHTErPUPOBAHUS NMeEET BUA

©(pl) -1, 1) (pin_ pod Vi
1= 1
Gea(PV) = | | —+— |- (P -PO)| (E.1.4)
i1 \Pi1 P

rae p; = p(PY,sy).

PaccuutbiBasi nocnegosatensHo criaraemele, Ao6aBnsas ux kK cymme B gopmyne (E.1.4), onpeenas 3Ha4yeHus
G’i‘dea,(P(l)) ans aasnennii PO, j= 1 ... n 1 NpoBepss, KorAa OHM HAYMHAKOT YMEHbLLIATLCS, 3a OfNH NPOXOf, ONPEENsIoT;

- XapakTep Te4eHWs (KpUTUYECKOe Unn AOoKpUTUYECKoe),

- KpUTUYECKOE AaBneHune (4N cryyas KpUTUYECKOro TeYeHUs);

- MaccoBbli pacxoh G*igeal-

YuuTbIBas, 4To Npu copoce cpel ¢ pa3oBbIMU NpeBPALLEHUAMU KPUTUYECKOE AaBrieHne 4acTo (0COGeHHO NpU BCKN-
NaHW1) HaxoAMTCA Ha rpaHuue ¢a3oBoil AuarpaMmel, NpU pacyeTe Takux crlydyaeB METOA0M NPSMOrO UHTErPUPOBaHKUS NO
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copmyne (E.1.4), B Habop Touek PO cneyeT BkniodaTb TOUKN NEPECEHEHNs M303HTPONbI S = S4 C rpaHuuamMu ¢asosoin
Aunarpammbl.
M3 ypaBHeHus (E.1.1) cnegyer, 4To NpU KPUTUHECKOM peXUME TeYeHUs!

Geea = Mo P P » (E.1.5)

1 CKOPOCTb Cpefbl Ha BbIXOAe U3 LUTYLiepa 0CTUraeT CKOPOCTHU 3ByKa

P

Ny —2,
P
rae Ny, — nokasaresib M303HTPONbI N = (9InP/dInp), npu AaBneHuu PKp.

YpaBHeHue (E.1.5) MoxeT He cobriogatbea AnsA cny4asi, Korga Touka KpUTUYECKOro UCTEYEHUA COBNagaeT ¢ nepe-
CeYEeHUEeM U303HTPONbI C rpaHuLleid mexay obnactamu hazoBol AuarpamMMbl cpefbl (NUHWeH BCKUNAHUA UNW NUHUENR
KoHAeHcaLun). B aToM criyyae nokasaresis U3O3HTPONbLI M CKOPOCTb 3BYKa MOTYT UCTILITEIBATL CKA4OK Ha rpaHuLe ha3oBoi
AuarpaMmbl, U UMeeT MeCcTO HepaBeHCTBO

,,n;p Py P < Ggoa < Jn:p Py P s

rae n;p W N, — 3Ha4eHUs NoKasaTesisi U303HTPOMbl COOTBETCTBEHHO CO CTOPOHLI AaBneHuii Gonblue n MeHbLue P,
Takon crnyvaii MOXeT UMETb MECTO, KOrfla nokasaTeslb M303HTPOMbLI U CKOPOCTb 3BYKa Ha rpaHuue ¢asoson au-
arpaMMbl NpU U303HTPOMHOM PACLUMPEHUN CKaYKOM YMEHbLLLAITCA U MPOUCXOAUT MEpexo] TeYEHUA U3 [03BYKOBOIO B
CBEPX3BYKOBOE — HamnpuMmep, npu BCKUNaH1m XuAKoi nnu KoHaeHcaumum rasoobpasHoii cpefbl.
YpaBHenus (0.1) v ([.2) ana meTofa NpsiMoro UHTErpupoBaHns 3anucbiBaloTcs B BUAe

[ ngplt
G=a-K, K, K, Fp|-2[=—]| ; (E.1.6)
| AP
F= Cer e (E1.7)
[ ap]?
a-K, K, K, -N-pg-| -2 [ -
| AP
Ona eauHuy namepenuna G, kr/d, F, MM?2, u P, MMNa
[ el
G=360-a-K,-K,-K,-F-py-[-2: [ —]| ; (E.1.8)
| A P
F= Ces - 7 (E.1.9)
Rap |
3,60-0-K, K, K, -N-p,-|-2- [ =~
[ AP
Onsa eguHuy nsmepenus G, ki, F,Mm? 1 P, 6ap
n 4o V2
G=1,138-oc-i<c.KV.KW./-‘.p(,-[—z-jT : (E.1.10)
B P
F= Cos ) (E.1.11)
m gp
1138-a-K,-K, K, -N-py-|—2- | —
AP

E.2 AHanuTuYecKne MeToabl pacyeTa Ha OCHOBE ypaBHEHUI COCTOAHUSA

E.2.1 Pacuer no ypaBHEHUIO HeC)KMMaeMOM KNAKOCTH
TeueHne HecXUMaeMOo XUAKOCTU Beerga AokpuTudeckoe. NoactaBue ypaBHeHUA cocToaHuA ([.27) B hopmynbl
MeTo/ja NPsIMOro UHTErpUpOBaHUs, NonyyYum

K. =+2-(1-B). (E.2.1)

3aBMCUMOCTL KoadpcpuLmenTa K oT OTHOLEHWUA abGConioTHLIX JaBrneHunid nocne U 4o knanaHa B npueefjeHa Ha
pucyHke E.1.
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P
PucyHok E.1 — KoadhdmuymeHT Kn gns HeCKMMaeMon XnAKoCcTr

E.2.2 PacueT TeyeHUs CXUMaeMoi cpefbl N0 ypaBHEHUAM NOCTOSHHOIO MokasaTens U303HTPOMbl 1 oMera-

meToga

MopacTaHoBKa ypaBHeHUI cocTosiHuA (4.28) u (4.29) (c PA, plB KauyecTBe 6a30BOI TOUKM) B (hOpPMY bl METOAA MpSsi-
MOr0 MHTErpypoBaHNA ¥ NOCeayLlee aHaIMTUYeCcKoe NHTerpupoBaHme gaet hopmynbl Ana pacyeta Kn, Pxp, Knip 1 Kb,
npvBeaeHHble B Tabnmuye E.1.

Mpu p < Pp TeuyeHune KpUTUYEeckoe, B MPOTUBHOM Cliyyae JOKpUTUYEeCcKoe. PacuyeT BbIMOMHAKT B COOTBETCTBUN C
npunoxexvem [ v choopmynamu, npueegeHHsiMn B Tabnuue E.1.

Tab6nuya E1— dopmynbl ana pacyeta koadduumeHTos Kn, pkp, Knip n Kb

Koadp- MeTog,
dmupr- 5
eHT MOCTOSHHbIV NoKasaTesb M303HTPONbI Owmera-veTog,
Kn : (-2 Woomn P+ (c0-1) W1- P))12 (E.2.10)
K - 12n |3"-P"
Kn-]jn-1 n oxl/p-1)+1
Momn=1 (E.2.3)
An=Pn/12 Inp
HaxopasiT u3 pelleHns ypaBHeHus
P
B t;l 2w (E 24) [2 - (co-1) -Pg] 2- (co-1)2+2-a2mnPp+1 =0,  (E.2.11)
Mpun=1 pellaemMoro YMCNEHHO NGB0 C WCMOJIb30BAHUEM
dhopMy bl .
P— | - o ,60653 (E25) r (X044600_ Ml 'l(‘0,703560+0‘014685'ln co)
= + .00»0,56261 (E 2 12)
(cM. pucyHok E.2) p [ 1-0,009343 Vcol o
(cm. pucyHkn E.3 n E.4)
Fovo
K _\’/}p
,E26) * (E.2.13)
(cm. pucyHkn E.3 n E.4)
Moun=1
Knp=-1 =0,60653 (E27)

(cm. pucyHok E.2)
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OkoH4YaHue Tabnuybl E. 1

Koadp- MeTog
huym-
eHT MocTosIHHbIV NoKa3aTenb N303HTPOMNbI Omera—MeTo,q
E.2.14
Kk ne1 ;o L E28) (2 moconr3+ (@-1) 1- B (F.2.14)

[ b_ [~ (VP—D)+1]'Rp
(cMm. pucyHok E.6)
Mpnmn=1 (E.2.9)
Kb=p->-2-e-Inp

(cMm. pucyHok E.5)

n

MpumeyvyaHne — TyHKTMPOM AaHbl KO3(hULMEHTbI ANA yPaBHEHUS NOCTOSIHHOTO MokasaTens M303HTPOMbI
npu pacyeTe No KOMOMHALUN ypaBHEHWUI cocTosiHMs (Tabnuuya E.2) — B 3aBMCMMOCTM OT unucna Maxa Ha Bxoge B knanaH

PucyHok E.2 — KoadhdpmumeHTbl Prp 1 Kn kp 415 ypaBHEHUA MOCTOSAHHOIO nokasatens U303HTPOMbI
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Pkp’
14
1,3
1,2
11
1,0
09
0,8
0,7
0,6
0,5
04
0,3
0,2
0.1
0
0,001 0,01 0,1 1 10 100 1000
(6]
MpumeyvyaHune — TYHKTMPOM faHbl 3HAYEHUS ANS YpaBHEHWS NOCTOSAHHOrO nokasatens U303HTponbl (ANs
CpaBHeHMs)
PucyHok E.3 — KoachdpuymeHnTsbl (3P 1 Kn ko gna omera-metoga
Re> LY
1,2
11
1,0
09
0,8
0,7
0,6
05
04
0,3
0,2
01 1 10(:))
MpumeyaHne — TYHKTUPOM faHbl 3HAYEHUA O YPaBHEHWS NOCTOAHHOIO nokKasartesii M303HTPOMNbI (ANA
CpaBHeHMs)

PucyHok E.4 — KoadhdpuymeHnTbl (3P 1 Kn Ko Ana omera-metoga
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PucyHok E.5 — KoathuuMeHT Kb AN ypaBHEHUS NOCTOSIHHOTO nokasaTesnst U303HTPOMbI

PucyHok E.6 — KoadpchuumeHT Kb Ana omera-metoga

E.2.3 PacuyeT no KOMOGUHaUUM ypaBHEHUI COCTOAHUSA

PacuyeT MaccoBOli CKOPOCTU Ha OCHOBE YMNPOLLEHHbIX YPaBHEHU COCTOAHUSA MOXET 6biTb MCNONb30BAH U ANS CNYy-
yas, korga cpefa npu U303HTPOMNHOM pacLUMPEHUN OAUH WIWN HECKOJIbKO pa3 nepecekaeT KpWBble KUMEHWUS WAN KOHAEH-
cauun. B atom cnyyae B kaxgol ha3oBoi 0651acTM 3aBMCUMOCTb MAIOTHOCTU cpefbl OT AaBfeHUs OMUCbIBAETCS CBOVM
ypaBHEHNEM COCTOSHUS.

MycTtb cpepa npu cbpoce c gasneHus Pl pao gasneHna P2 nepecekaeT KpuBble KMNEHWUS W KOHAEHcauuuM T pa3 B
Toukax (P®, p% npuuem P1>p(1) > ... > P(T) > P2. Toukn (P®, p®) genat otpe3ok [Pb P2] Ha (T + 1) uacTeit (MHTep-
BasIOB), Ha KaXAOM K3 KOTOpbIX 3aBucumocTb p(P) onucbiBaeTcs ypaBHeHnem coctossHusa (4.23) wam (4.24), npnyem co
CBOMM 3HayeHVeM MokasaTenid M303HTPOonbl WM napameTpa omera. lNpu ncnonb3oBaHun ypaBHeHus ([.24) B kayecTBe
6a30B0I1 TOUKM NPUHUMAIOT HavyaslbHYIO TOUYKY MHTepBana. Ha nepBoM MHTepBasie MOXHO UCMNO/Mb30BaTb TAKXE ypaBHeHne
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Hecxumaemon xuakoctu ([.22). PacdeT MmaccoBoi CKOPOCTM BLINOSHAIOT NocfefoBaTensHo No y4acTkam no cnegytolle-
My anropuTMy:
1) paccuuTaTh nepeblii MHTepsan [P, PM] cornacto E.2.1 unn E.2.2:
- €Cn BHYTPU AaHHoro MHTepBana (Py, > P) gocTuraetcs kpuTuueckoe TeueHme, T paceT 3aKoHeH;
- B NPOTUBHOM CrlyYae paccynTaTh MaccoBylo ckopocTb Gda , COOTBETCTBYtoLLYI0 AaBneHnio P, u nepeitu k pac-
YeTy nocreayoLLmMX UHTEPBanos;
2) npu pacdeTe WHTepBarna, HauMHatolerocsa B Touke (PO, p0), yxe paccuntana maccosas ckopoctb Gl | coor-

BETCTBYIOLLANA faHHOW TouKe. NS pacyeTa MaccoBOW CKOPOCTU BHYTPU A@HHOMO UHTEpBana UCMOMb3YHT YypaBHEHUA Me-
Tofa NPSIMOro UHTErpUPOBaHUS, HO YYMTHIBaIOLLME HEHYIEBYIO CKOPOCTL B Havale UHTepBana

. %
G Y . ap
Giiear =Py ( 2’,—,’) -2 [ =—| . (E.2.15)
P A P

[aHHoe ypaBHeHWe y[06HO 3anucaThb B 6e3pasmepHoM Buae, ucronbsya umcno Maxa e touke (PO, p®) n koacpdpu-
uneHT KU,

G0

ideal

0. p0.p0

Gi;(tie)al = Kﬂb ‘\/PG)‘PG)

Mb =

0
K8, = By | (M) - j—B (E2.16)
1P
rae = PIPO;
p =plp0;
n® — nokasaTenkb M303HTPONKLI CO CTOPOHLI AaBneHnit MeHblue PO
MopcTaBnAs ypaBHeHusa cocTosHUA ([.28) unu ([.29), nonyyum ypaBHeHUs Anst KPUTUHECKOro OTHOLLEHUS AaBre-

Huit B0, koadbhuLmerToB KO Ko W K, npvBenenHsie B Tabnuue E.2. YpaHeHus, npuseaeHHbie B E.2.2 (Tabnuua

E.1), npegctaensAoT coboii ux npegenbHblii criydai npu M = 0.
Ecrim MO 21,0, To kpuTUYeckoe TedeHNe UMEET MECTO NpY AasneHnn PKp =Py G,,-GY,.

Ecrn MO < 1,0, To, ncronbays ypasHes Tabnuusl E.2, paccuutars BennumnHy O,
1
Ecnu pli+ )/P D« BKDM
3TOro UHTepBana npu P < BE;ZM . P4 1 MaccoByto CKOPOCTb PaccYUTLIBAOT Mo opMyne

ideal KI‘IKpM VP(J)' (J)r

(P,/PW < Y, ANS NOCNEAHEro MHTEpBana), To KPUTMYECKOe Te4eHe A0CTUraeTCcs BHyTPHU

G.
rae KU, — onpefensioT no gopmynam Tabnuuel E.2.
Ecnu kpuTUYeckoe UCTEHEHNE He [OCTUraeTCcs BHYTPU UHTepBana, To crnefyeT paccHnTaTe MaccoByto CKOPOCTb Mo
opmyne
it ——
Gld(Js;I) = K(i) VP“)'PG) )

rne K9, — onpegensior gns B = PI*1D/PD no hopmynam Tabnuusi E.2, n BeINONHUTL nepexod K Toii xe npolieaype ANs
crenyioLLero MHTepaana.

Tabnuuya E.2 — Popmynbl Ansa pacHeTa KoIQPULUEHTOB K 1. BKpM’ K, kpM ¥ Kiom

KOSdJ- MeTog

dunym-

eHT MoCTOAHHLIN NoKkasaTerlb U303HTPONMbI Owmera-meToa

K M 2 n+1 2 —2. . —-1). — 2

M 2 [t e eS| E21n |k, - MTem2 (0 mBr@-n-0-B]T (g5 5
"M n-1 2 " @-(1p-1+1
Mpu n=1
Kow=B-y-2-InB +M? (E.2.18)
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OkoHYaHuUe mabnuupsl E.2

Koadp- MeToa
duum-
eHT MocToAHHBIN NokasaTenb N303HTPONbI Omera-meTog,
BKpM n LR YpasHeHue
2 Yo n-1 2 )1 2
== [1+— M E219) |[2.0—(@—1)- - 1)?
Pow (n+1) ( 2 ) [2-0-@=1Beu] ~(@+1F+ (E.2.26)
+2-0%-InB,,+1-M?* =0,
Mpun=1 pelaemMoe YnucrieHHo nNMbo ¢ UcnonbL3oBaHUEM
M? -1 chopmyrbl
Bom=eXp 5 (E.2.20) B 2.0+ M2
M= E.2.27
(cM. pucyHok E.2) P 2. 0+y2 02 0-1)-M ( )
Mpu M << 1 MOXHO NPUMEHSATL 6onee ToYHYHO
popmyny
M2
Bou=Bge 1+ = , (E.2.28)
M e " 1_m+(m—1)~[.’>,<p.M2
o—(o-1)-p, °
_ M .
® o—(0-1)B,
By — KpuTudeckoe OTHOLIEHUe AaBNEHUi
npu M=0
Kn KpM n+1 B
n+1 K =1 E.2.29
Kiw =AN-Bgu = " Jo ( )
> 2 L1 1 L (E.2.21)
. n- — {n-1
— _n - . ']+n_.M2 =1
Vn+1 n+1 2
(cMm. pucyHok E.2)
Mpun=1
2_
KnKpM=exp(M - 1] E222)
Kom 2 12
_n+1 n-1,.,) .2 ™ K M -20folnp+@-1)-(1-p)) E 230
KbM_\/—n_1-[(1+—2 M )-B -B ]x oM [0 (o 1)+ 1P (E.2.30)
1 __n+1 (E.2.23)
(n+1)n—1_(1+n—1 Mz) 2(n-1)
2
Mpun=1
1-M?
Kow = B-yJ—-2-InB+ M? .eXp( > J (E.2.24)

Ecnu TekyLuil MHTepBan NocrneaHuii, To MacCoBYH CKOPOCTb pacCHUTLIBAKOT Mo popMyrie

G = KG PV -pY (E.2.30a)
rae K%, — onpegensior Ana B = P,/P0 no dopmynam Tabnuuel E.2.

Hawnbornee BaxHble U YacTble CryyYaun pacyeTa no COMETaHUIO YPaBHEHWUI A COCTOSIHUA NPUBEAEHbI HUXE.

E.2.3.1 Pac4eT BckunaroLe xugrkoctun. CodeTaHne Mogenei HeCKuMaeMom XUAKoCcTU U omera-MeToga.

Ona cnyvas TedeHuns XK-2d ncnonb3yroT codeTaHne ypaBHEHUA HECKMMAaBMOW X1AKoCTU M oMera-MeToga.

ECn Npy M303HTPOMHOM pacluMpeHnn cpeabl Kpusas kuneHusi nepecekaetes npu aasnequn PO, P, > P > P,
TO TeYeHUe MOXeET ObITh ONMUCaHO ypaBHEHWEM HeCXKUMaeMon XULKOCTU Ha UHTepBane [Py, PM] n ypaBHeHneM omera-
meToaa Ha uHTepsane [P, P,] ¢ 6asosoii Toukoit (P, p()) n Benuuntoit @ = 1/n~() B aBYxXhasHoit obracTv ANst AaHHOM
6a3oBoil ToukM. B aTOM cryvae 4ncno Maxa B ToUKe NepecedeHnst co CTOPOHbI AByxdasHoit obnactu
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MO = 2 0-(YB,-1), (E.2.31)
rae By = PP,

Mpu atom yenosue MY 2 1 sanuceiator B BUGE

2.0 1
< =
P e 1+0,5-n" "
Ecnu ycnosue (E.2.32) BbinonHeHo, To Kputudeckoe TedeHne gocturaetcs B Touke (PM, pM) n

ka = B1;
Knkpzv 2(1—[31) (E233)

Ecnu ycnosue (E.2.32) He BLINOMHAETCS, TO UMEET MECTO KPUTUYECKOE UITU AOKPUTUYECKOe TeUYeH e B ABYX(a3HoI

obnactu. B atom cnyyae
12
( [1 BBy inbe (m—1)-(B—B1)D

(E.2.32)

=K. JB = , E.2.34
By = o-(B,/B-1)+1 ( )
rae p = PIP,.
Kputudeckoe oTHOLLEHUE AaBneHnid BKp HaxoAAT U3 ypaBHEHUS
2
2-(1—
[ 2-0)—(0)—1)-[3—"'o ] —(w+1°+2-? -InB—""+1—(7M-0): 0, (E.2.35)
B, By By
KOTOpOE MOXET GbiTb PELLEHO YUCIIEHHBIMU METOAAMU UIN C UCTIONL30BaHUEM NPUBHVKEHHO hopMynbl
1
Be =B Boy=—F———- (E.2.36)
2-0-1
1+,[ 1+
2-0-B,
Mpn MM <<1 (koraa By = PM/P, oueHb Brinako K 1) Gonbluyto TOUHOCTL AaeT hopMyna
M2
Bo =Bi-Beoq 1+ . ,
© T e 1y (1@ @D Boo
(D—(CO—1)'Bm0 °
__ 2B (E.2.37)

¢ 1—(1—03’1)-[3KpO
roe COOTBETCTBYET KpUTUHECKOMY OTHOLEHUIO fasneHnii npu M) = 0 u ero HaxoasT u3 ypaBHerus (E.2.11) unu no
kpO
dopmyne (E.2.12).
Ons Kputudeckoro TedeHus (npu B < BKP)

Koo = Koo fBs = ; (E.2.38)

B
[@-(B,/B-1+1]-By,

padukn saBMcMMocTu BKp By n K, Kp = f(BKp) oT ka ANA pasnuYHbIX 3HAYEHWA ® NpuBeAEHbl COOTBETCTBEHHO
Ha pucyHkax E.7 n E.8.

12
(2'[31' |:1 Bi+o-B,- |nB1 (CO‘1)'(B_B1)D

K, = (E.2.39)
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Pi

PucyHok E.7 — 3asucumocTb (3 = f((31) npu BCkMnaHum XnaKocTu

Po
PucyHok E.8 — 3aBucumoctb Kn Ko = f([3Kp) npu BCkMnaHum XnakocTtu

E.2.3.2 PacueT KoHaeHcupytoLlerocs rasa. MoCTOSIHHbIA NokasaTeslb M303HTPOMbI C Pa3HbIMW 3HAYEHWUSIMW NOKa3a-

Tens Ans rasa v gsyxdasHoii 06nactu

[na cnyyasa TeveHns M-2® ncnonb3ylT ypaBHEHUE COCTOAHMUSA ([.28) ¢ pasHbIMU 3HAYEHUSAMW NokasaTenst M303H-
Tponbl 4N rasa u gsyxdgasHoli o6nacTu.

Ecnv npy M303HTPONHOM paclUMpeHnn cpedbl KprBas KOHAeHcauuy nepecekaeTcs npu gasnedum P2\ P1>P 1) > P2,
TO TeyeHre MOXeT 6bITb onMcaHo ypasHeHneM ([1.28) ¢ nokasarenem M303HTPOMbI Nl Ha nHTepsane [Pl P<1)] (o6nacTb rasa)
1 ypaBHeHneM ([.28) ¢ nokasarenem M303HTponbl n2 Ha uHtepsane [P(13 P2] (gByxdasHas obnacTtb).
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m
m-1
Ecrn B, = P“’/I—"1 2B,(n)= (n +1) , TO KpUTUYECKOE TEYEHUE HEe JOCTUrAeTCA BHYTPU ra3oBoil obnactun. B atom
1

Clnyyae pacCHUTbIBarOT Yncno Maxa B Touke nepece4yeHus JIMHUN KOHAEeHCaLnn CO CTOPOHbI ,quxq)aaHon obnactu

o [l
S KU ) (E.2.40)

n, n;-1

Ecrm MM =1, 10

M
n, -1 m-1
<{1+—L—-n 2.
Bi<| 145 2] (E.2.41)
Ecnu ycnoBue (E.2.41) BLINONHEHO, TO KpUTUYeckoe Tedenmne gocTuraetcs B Todke (P, p() u
BKp = B1:
i n+1
Knl@:Kn(n1):Jﬂ'[ =B ] (E.2.42)
n -1

Ecnu ycnosue (E.2.41) He BLINOMHAETCH, TO UMEET MECTO KPUTUHECKOE UMK JOKPUTUYECKOe TedeHue B ABYXdasHoN
obnactu. B sTom crnyyae

P _ M o [ -2 2.p, -t mt LR S
Kn=KnM(n2sM(1))' P1:))1 =Jln _21'[52 " -1 +n——11'B2 R 1 T I R H ) (E.2.43)
2

rae B, = PIP(.

2 1 %
2 Jm-t n n,—-1| .,
Bo =B Bou=0 ( ] 12— B M -1 , (E.2.44)
o 1" Pk M 1 n2+1 n, n1_1 1
n,+1
> » \im e B FI O L
1 p= m n,- 2n
K. = 2. 27 e 2 o _q . d
" n, 1 (nmj el B, (E.2.45)

2 ng +1 1 __fe+1
41 My =1 n2) ang am | [N2+1)r2- n,-1 2 | 2m-Y
Kh—Jn2_1-|:(1+—2 -(M ) |-B B |- 5 .1+—2 -(M ) , (E.2.46)

E.2.3.3 OMera-MeTop € ABYMSI 3Ha4E€HUSAMU NapaMeTpa omera

[aHHBIA MeTof MOXET NMPUMEHATLCA ANA TedeHuin 20-I, a Takke B psae criydaeB Ans TedeHuin M2 n XK-20
(cMm. Tabnnyy 4.2).

B 3TOM Cryyae npuv M303HTPOMHOM PacLLUMPEHnM cpefbl KpuBas KOHAEHCALMM UMK KUNEHUS nepecekaeTca Npy Jasne-
Hum P, P> P > P,, n Te4eHne MoxeT GbiTb onucaHo ypasHeHreM ([.29) ¢ napameTpom 4 u 6azoBoit Toukon (P, pq) Ha
unTepBane [P;, P] nypasHeHunem ([.29) c napametpom w, 1 6asosoit Toukod (P(), p() Ha nitepsane [P, P,].

Ecrm By = PM/P, 2 Byp(®1), TAe Byy(e4) onpeaensior us ypasHerus (E.2.11) unu no cpopmyne (E.2.12), To kputy-
Yeckoe TeyeHUe He 4OCTUraeTcs BHYTpU uHTepsana [Py, PM]. Toraa paccumTbiBator uncno Maxa B Touke (P, p(1) co
cTopoHsl uHtepeana [P(, P,]

P.p ®,-Inp, -1
MO =K (0, B,) | s, =, [—2- | 1+ ——1——|. :
n(@q,B1) P o0 @, \/ [ +CO1—(CO1—1)-B1} @,. (E.2.47)

Yenosne MM 2 1 B sToM cnyyae 3anucbIBaloT B BUAE

1- o, Inp, 1
PR (E.2.48
o (0B 2o )

Ecnu oHo BBIMNOMHEHO, TO UMEET MECTO KpUTUYECcKoe TeueHue B TodKe (Pq, pq) U
BKp = B1x

(_2'[C°1 InB, + (o, =1)-(1-B,) ]
o, (B, ~1+1

)1/ 2

K, =K, (0)= (E.2.49)
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Ecnu ycrnosue (E.2.48) He BLINOMHAETCA, TO UMEET MECTO KPUTUHYECKOE NN AOKPUTUUECKOE TEYEHNEe Ha MHTepBane
[P, P,]. Mpu atom
- p oM _ { —2'[0)1 -InB, +{w, - 1)-(B, —1)]_2‘[((‘)1 —(o,-1)-B, ][ @, Inf, +(o, ‘1)'(1_[-)’1)]}1/2 (E.2.50)
P -p, [0)1'(1/51_1)"'1]'[mz’(VB2_1)+1]
ka = B1 ’ BKPM((DZ’ M(1))1 (E251)

Ky =Koy (0, M)

rae Byom(®z, M) onpepensior us ypaeHenus (E.2.26) unm no dopmynam (E.2.27), (E.2.28),
n

K =K M(m ,M(1))‘ P(1).p(1) _ BKD _;’

SR o o o

{—2-(02-[0)1-InB1+(co1—1)-(1—[31)]—2-c02-[co1—(co1—1)-[31]-[co2-In[32+(c02—1)-(1—[32)]}1/2. (E.2.53)
B @ (VB =1+ [ @, (VB =1 +1]

E.3 PacueTt BcnoMorarternbHbIX BeNMUYNH

(E.2.52)

K, =

E.3.1 PacyeT BenuuuMH nokasaTtens M303HTponbl U NapaMeTpa oMera
E.3.1.1 PacueT BenuUmnH nokasartens U303HTPOMbl M NapaMeTpa oMera s rasa U cynepkpuTuieckon cpegsbl
MokasaTenb N303HTPOMLI N, BOOBLLEe roBopsi, He paBeH rnokasaTtento aguabatel k = cplc,. MimeeT mecTo TepmoamHa-

MWYEeCKOoe COOTHOLUEHNEe .
n = kik, (E.3.1)

rme k= (dInp/oInP)  — GespasMepHbIi KO3PULIMEHT U30TEPMUYECKON CKUMaEMOCTH. R

[ns pacdeta sHaueHUA n unn pacdeta no dgopmyne (E.3.1) Yepes BenuuuHbl K = ¢ /¢, Mk = (dlnp/oinP); ana peans-
HOro rasa u cynepKpUTUYECKOi cpefbl CregyeT UCMorb3oBaTk TEPMOLMHAMUYECKNe 6MgnV|OTeKM unu Tabnuupl.

Mpn P, <0,7, T,<1,5unpu P, > 1,0, T, 21,5 LonycTUMO MCMOSb30BaTE BENTUYUHY NAEanbHO-Ta3oBoro nokasarens

apmnabatbl K BMECTO BEMUYUHBI N.
E.3.1.2 Pac4eT BeNUYMH NoKasaTens U303HTPONLI M NapaMeTpa oMera AnsA AsyxdaHbix cpef 663 maccoobMeHa

Ecnu maccooBmeH Mexay XugKoii U rasoBoii hasaMu OTCYTCTBYET UM UM MOXHO NpeHebpedb, NnapaMeTp oMera u
rokasaTternb U303HTPOMbLl paccHUTLIBaIOT No dopmyrne

2

e-(1-£)-(Ag—A)

. — E.3.2
8'/\./B]+(1-€)~/\g/l3g ( )

-1 -1 —1
o=n"=gn; +(1-¢)-n" +

LX)P_] |
x pl

ng = (alnP/aInpg)s;

n, = (dInPlRInp)):

[%g = - (2npgBIn T

B, =— (dInp/oInT)p;

Ag=— (alnT/aInP)sg;

A== (9In T/aInP)sl;

P A =zg'Ryng.[§ k1.

rae 8=|:1+

A, = . = —

P TPy Gy Cog ’ ny B,
P - Z'Ry, . k-1,

=7 B=—E B =
P Cy Gl ng'Bl

o

Y

(G

T

YpaBHeHue (E.3.2) npuMeHnMo ANs pearnbHbIX ra3oB U KUAKOCTER BO BCeM AnanasoHe AaBrneHuii, TemnepaTyp u 3Ha-
YEHUI €, OfIHAKO OnpeaeneHne HeKOToPLIX NapaMeTpoB (Npexae BCero ) TpebyeT TOYHbIX TepMOoAUHaMUYeCcKux 6ubnmnoTek.

Mpun € 2 0,2 1 BAanW OT KPUTUYECKOW TOUKU KMAKOMN hasbl (Mpu NpuseaeHHOM faeneHnn P, < 0,5) MOXHO npeHe-
6pedb CKUMaeMOCTbIO XMAKOCTM M UCMONb3oBaTb Boree NpocToe ypaBHeHne

ky x-C,y/ky+(1-x)-c,

Tog. 9.
ng  X-¢u+(1-x)-c,

o=n'=¢. (E.3.3)
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B crnydyae, Korga noBefeHWe ra3oBoii hasbl Bnnsko K naeansHOMY (MW MPUBEAEHHbIX TeMrepaTypax U AaBneHnsix

k
g
rasa Prg <0,7, Trg <1,5vunn Prg <1,0, Trg 2 1,5), MOXHO He yuuTbIBaThE B ypaBHeHWM (E.3.3) MHOXMTeNb — .
g
E.3.1.3 Pac4eT BenuuuH nokasaTens M303HTPOMNEl U NapameTpa oMera A5 NapoXngKOCTHEIX CMeceid OfHOKOMMO-
HEHTHBIX cpeg
[ns 04HOKOMMNOHEHTHBIX NapOXMAKOCTHBIX CMece NapaMeTp oMera paccyuTLIBatOT Mo ypaBHEHUIO

co=n’1:3’:_';A2—2-A-[5-Bg+(1—s)-[§|:|+|:£-f(g+(1—8)-IA<|:|=

x+(1—x)-zi' . (E.3.4)
= bg, 09 A2 2 Afe B +(1-e)B |+[e ko+(1-g) k],

X+('|—X).TTg Z; 'Ry, [ ’ :I [ :|

e i?g = (dInpgfoInP) = kjng;
k| = (dlnpfoinP)r = k/n;;
P-(p;'-p") _dInT,,.
hy dinpP
hg| = hg -h,

Ons 6onblWWHCTBa MHAUBUAYArBHBIX BELLECTB BeNM4MHa A MeHaeTcs B npegenax ot 0,04 go 0,16, MegneHHo BO3-
pacTas BAOMb KPUBOW HacbILLeHWSA OT TPOWHOW TOYKU A0 KPUTMYECKOW TOUKM. MckniodeHWe cocTaBnsaoT Bogopod (A ot
0,16 o 0,21) u renuid (A ot 0,22 o 0,26).

OcTantHble napaMeTpbl Te Xe, YTo U B 3.1.2.

CxMMaeMoCTbo XKUAKOCTU K B ypaBHeHuu (E.3.3) BClogy, KpOMe OKPECTHOCTU KPUTUYECKON TOUKW, MOXHO NpeHe-
Bpeyb, NpuHumas K = 0.

YpaBHeHue (E.3.3) MoxeT BbITb Takxe 3anMcaHo B BUAeE

A=

o=n"=ea,+(1-¢ro,

g =Py Ag (AAG =172+ 1Ung, (E.3.5)

@ =By A (A =12+ 1n,.

YpaBHeHus (E.3.5) No3BONAIOT OLEHUTL BENMYMHY CKavka NoKasaTens U303HTPONbI Ha rpaHuLe AByxdasHoi obnactu.
Mpw PR< 0,5 AOMYyCTUMO OLieHUBaTh CBOMCTBA cpefbl N0 MOAENMN MAEANLHOMO ra3a U HECXKMMAaEMON XNAKOCTH, NpU-
HUMas Bg =kg=1, By = k =0 1 NpuMeHnAn ypaBHeHue (E.3.4) B Buae

x+(1—x)-c—pl

c T c c
w=n"= ”mP~A2+s~(1—2~A)= "g-z “,9? A’+e-(1-2-A). (E.3.6)
Un - X+(1_X)_p79 g Ny

P
P
Mpu P, < 0,1 MOXHO cunTaTb Zg =10u Fg <<1,0.
|

MoaToMy Mpu BLICOKOM rasocogepxaHuu (x 2 0,5) MOXHO MCNonb3oBaThb YNpOLLEHHOE ypaBHEHUe

A2
s
w=n —[x~cpg+(1—x)~cp,]-x_—Rm+£~(1—2-A). (E.3.7)
Ha nuHum kunenus (npu x = 0, € = 0)
~ C ~ ~
m:n‘1=co,=B,~A,~(A/A,—1)2+1/n,:ﬂ-—"'~A2+k|—2-B,~A. (E.3.8)
Py Zg'Ryn
Mpu P, <0,5
w=nl=a=P_%_ 2 (E.3.9)
Py Zg'Ryn

E.3.1.4 PacyeT Benu4ynH nokasaTensa U303HTPONLI U NapaMeTpa OMera ABYXTOMEUHLIM METOAOM

[lnA MHOrOKOMMOHEHTHBIX ABYX(a3HbIX cMecel ¢ MaccoobMeHOM MeX Ay rasoBoM U XWAKON dazaMu pacyeT na-
pameTpa oMera (rokasatefns W303HTpONbl) TpebyeT nNpoBefeHUs pacdeToB Ha3oBOr0 paBHOBECUS, B TOM YUCIe y4eTa
M3MEHEeHMs COCTaBOB XMAKOA 1 ra3oBoi a3 B NpoLEcce UCnapeHns Urn KoHAeHcaLmu.
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OaHako ecnu U3BecTHbI 3Ha4YeHUs NNOTHOCTEN ANA ABYX AABNEHWA NpU U3O3HTPONHOM PacLUMPEHUM, 3Ha4YeHue
napameTpa oMera wnu nokasarterns W303HTPONbI MOXHO OLeHUTb U3 ypaBHeHui (.28) unu (0.29). B yacTHoCTU, ecnu
ononHUTeNBHO K 6a3oBoil Touke P*, p* M3BECTHa BeNUYMHA NNOTHOCTU ANA BTOPON Todkn P**, p**, napaMeTp oMmera Ans
oMera-meTofa onpeaensiot no gopmyrne

_p/e -1
PP 1

PekomeHayeTcs Mcnosnb3oBaTh B Ka4ecTBE BTOPOW TOYKM 3HA4YEHUe NAOTHOCTU NPU W3OSHTPOMHOM paclUMpeHun

npu Aasnexun 90 % ot Gasosoro: P** = Py g = 0,9-P*. B aToM cnydae

® =9 (p*/pgg—1). (E.3.11)

AHanorn4Ho Npu Ucnonb3oBaHWM ypaBHeHNs ([1.28) nokasaTenb U30SHTPONLI ABYX(asHoi cMecn MoxeT b6bITk pac-
CYUTaH No ABYM To4KaMm no gopmyne

(E.3.10)

= M (E.3.12)
In(e’/p")
E.3.2 Pacuet nnotHocTu cpeabl
E.3.2.1 Pac4eT NNOTHOCTU raza U CynepkpuUTUYECKON cpeabl
MNoTHOCTL rasa p4 Npu AaBneHuu P, u Temnepartype T, MOXeT ObiTb paccuuTaHa no ypaBHEHMIO
AM, ___ A (E.3.13)

p1:Z.R~T1 _Z.Ryn.T1 ’

MonspHaa mMacca M, U KO3PHULUEHT CXxUMAEMOCTU Z MOryT GbiTb onpeaeneHbl ¢ NCMomnb3oBaHNeM PasfUUYHbIX
TepMoguHamu4ecknx 6ubnuotek n Tabnuu, a Tawke no Tabnuuyam MN.1 n U.3, a Tarke no rpadmky pucyHka 1.2.
E.3.2.2 Pac4eT nnoTHOCTW 4BYxa3HON rasoXXuAKOCTHOW CMecH
MnoTHOCTL ABYXa3HOoW CMECU pacCUUTLIBALOT MO YpaBHEHUIO
-1
x 1-x
pi=—+
p1g p1|

(E.3.14)

p
Baanu oT kputudeckoii Touku (npu P, < 0,1) -pi <<1,0, u npu 6onblnx rasocogepxanusix (x > 0,5) BMecTo (E.3.14)
|

MOXHO ucnoneb3oBaTh 6onee NPOCTOE ypaBHEHNE

p
P :f. (E.3.15)

E.3.3 OnpepeneHue TOYKM NnepeceueHUs U303HTPONLI C rpaHuLiel AByxda3Hoi obnacTu

Ecnn npouecc cbpoca NpoucxoguT ¢ BCKUMAHWEM UNKU KOHAEHcaumel, Heo6xoauMo onpeaenuTb TOYKW nepece-
YEeHWA N303HTPONLI C rpaHuLel asyxda3Hoii obnactu. B obLyem criyyae Ansa sToro cneayet UCNonb3osaTh COOTBETCTBY-
foLe TepMoguHaMudeckne 6ubnuoteku, Tabnuusl unu dasobble Auarpammbl. OfHaKO B HEKOTOPLIX OMUCAHHBIX HUXE
cny4asx mMoryT 6bITb Mcnonb3oBaHbl 6onee NPOCTLiE METOALI.

E.3.3.1 BckunaHue Xugkoctu

[laBneHue BCKMNaHWS XUAKOCTU onpeaensioT npu sHTanbnum s = s,. OfHako npu AasneHusix Ao 10 MMa BHe
OKPECTHOCTeW KpUTU4ecko Touku (npu 7, = T1/T < 0,9) 370 3Ha4YeHWe NpaKTUYECKU coBNaAaET ¢ AaBlieHUEeM HacbILLeH-
HbIX napoB npu T = T,. COOTBETCTBEHHO ANA OAHOKOMI'IOHeHTHbIX cpefi MOXXHO UCNONb30BaTh COOTBETCTBYIOLLUE KpUBLIE
1nu Tabnuupsl JaBneHUA HacbIWeHHbIX NapoB.

E.3.3.2 KonaeHcauusa rasa

[nsa ofAHOKOMNOHEHTHLIX ra30B BHE 30HbLI KPUTUYECKOA ToukM (nNpu P, < 0,5) Ana onpeaeneHns BO3MOXHOCTU KOH-
JleHcaLun crnefyeT cpaBHUTb 3HAYEHUsI TEMMepaTypHbIX Nnokasartenein I/I303HTp0I'IbI rasa Ag n AByxdasHoii cpefbl A npu
P4 (cm. E.3.1.3). Ecnu Ag >> A, TO KOHAEeHcalns MOXeT UMEeTb MecTo U ByaeT cqueCTBeHHO BNUATb Ha MaccoBYIO CKO-
pocTb npu cbpoce, U ee Haao yuUTeIBaThL NPU pacyeTe. B NpoTUBHOM criyyae ee He GyaeT unu MOXHO He YyYUTLIBaTb pas-
nunyne Ko3adPULIMEHTOB U3OSHTPONBI CyXOro M BIIaXXHOro rasa.

[aBneHne Hayana KOHAEHcaLMKN MOXHO OnpefenuTb U3 ypaBHeva

A —A
P = P- ( HacT(P)) ; (E.3.16)
1

E.3.4 Pacuet paBneHuna HacblleHns cpefbl (AaBNeHUA HacblLWEeHHOro napa)

[na pacyeta AaBNeHNA HaCbILLEHHOro nNapa MoryT 6biTb UCNONb30BaHbLl COOTBETCTBYIOWUE TEPMOZUHAMUHECKUE
6ubnuoTteku, onuckIBatoLLiMe KpUBYIO HaChILLEHHBIX MAapoB MHAMBUAYarNbHbIX BELLECTB COOTBETCTBYIOLUMU YPABHEHNUSAMU.
Hau6onee yacto NS 3TOW LeNu UCTONb3yIoT ypaBHEHME AHTyaHa

P:exp[a+$+c-ln(T)+d-Te], (E.3.17)
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roe P — abcontoTHoe aaBnexue, Ma;
T — Temnepartypa, K

a, b, ¢, d, e — k03hPULMEHTBI, onpeaensieMble B 3aBUCMMOCTU OT paboueid cpefbl, A5 HEKOTOPbIX cpej, NpuBeAeHbI
B Tabnuue 1.2.

E.4 PacueT npun TeyeHNn BOAAHOrO napa

E.4.1 O6wme NonoxeHus

Mpy pacyeTe TeyeHWs BOASAHOIO napa MOryT ObiTb MCMO/Ib30BaHbl METOAbI, U3/I0XEHHble B pa3genax E1 — E3 u
NPUMEHMMbIE K TEYEHUIO «PEryNsAPHbIX» CPea.

OpHako, TaK Kak cflyyail TedeHus BOASHOIO napa BCTpeyaeTcsl OYeHb 4acTo, B AaHHOM pasfenie npuBefeHbl roto-
Bble K MCNONb30BaHWIO rpadukn, paccuuTaHHble MeTOAOM MNPSMOro MHTErpMpoBaHMs Mo Hambonee TOUYHbIM Ha CerogHs
ypaBHeHUsM pacyeTta Tenaoun3nyecknx CBOMCTB 1 (pa3oBOro paBHOBECUS BOAbl U napa, npenoxeHHbIM MexayHaposa-
Holi Accouuaumeli no CeolictBam Bogpbl n BogsaHoro Mapa (http://www.iapws.ora/V

E.4.2 TeyeHne BNaxHOro BOASAHOro napa

Mpy TeYeHUn BNaXKHOro (HacbILLEHHOr0) BOAAHOIO napa KpuTtuyeckas MaccoBasi CKOPOCTb MOXET ObITb paccuutaHa
no ypaBHeHuto (4.3).

Mpun aTom KOo3hhMUNEHT Kn Ko onpefenstoT no rpadukam pucyHkoB E.9 n E.10. MNOTHOCTL BiaXHOro napa onpepge-
naT no ypasHennsam (E.3.14) wm (E.3.15), npyv 3TOM M/IOTHOCTb HACbILWEHHOTO BOASAHOIO napa MoXeT ObiTb paccunMtaHa
no ypasHeHusm (E.3. 13), 3aBUCMMOCTb KOadhhmumneHTa cxxmmaemoctn Z oT gasneHus P1nprvBegeHa Ha rpadiuke pucyHka
E.11, ygenbHaa rasoBasi NOCTOSIHHas BoAsHoOro napa Pya = 461,526 [x/(kr K), 3aBUCMMOCTb NpUBEAEHHOI Temneparty-
pbl HacbllWeHHbIX napoB Tr oT AasneHus P1 npuBedeHa Ha rpadmke pucyHka E.12, kpuTnuyeckas Temnepartypa BoOApl
T =647,096 K, 3aBMCUMOCTb M/IOTHOCTU BOAbl HA IMHWUM HacCbIWEHUs p, OT gaBneHunsa P1npvBegeHa Ha rpadmke pucyHka
E.13.
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PucyHok E.10 — 3aBucumocTtb Knkp = f(P*) gna BnaxHoro BoAsHOro napa B6/M3N KPUTUYECKOW TOUKM

Pv MMa

PucyHok E.11 — 3aBucumocTtb Z = f(P") AN HacbIWEHHOrO BOAAHOrO napa
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PucyHok E.12 — 3aBucumocts 7= [MA HacbILLeHHbIX NapoB BOAbI

plt kr/m3

E.5 MeToabl yueTa HepaBHOBECHOCTU

M3n0XeHHble B JaHHOM NyHKTE MeTOoAbl:

- MO3BOJIAOT y4MTbIBaTb 3(EKT TEPMUYECKON HEPABHOBECHOCTM (3aePXXKu BCKMMAaHWA) Npu cbpoce BCKMnarowei
XUOKOCTW WK AByxdha3Hol cpefbl NPy MasibiXx MaccoBbIX rasocofepxaHusx (4o 0,01);

- OCHOBaHbI (I'IpHMO nnn KOCBEHHO) Ha 3MNNpPUYEeCcKnUX COOTHOLUEeHUAX, MNO3BOJIAKLWMNX BblpaXKaTb HepaBHOBECHOE
rasocogepxxaHme yepes paBHOBECHOE.

E.5.1 MeTog npAMOro MHTErpnpoBaHusa C y4eToOM HEpPaBHOBECHOCTH

MeTos npeactaBnser co6oil MoauduKaLmMio MeToga NpsSMOro MHTerpupoBaHusl, U3fnoxeHHoro B E.1.1. EawH-
CTBEHHOE M3MEHEHWe 3aK/i4aeTcss B TOM, YTO MpU pacueTe MIOTHOCTY ABYX(hasHoi cpepbl no chopmyne (E.3.14) ans
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KnanaHoB, y KOTOPLIX AfIMHa BXOAHOTO WTYLepa KnanaHa (4o ceana) /. MeHblle ANWHL! /. pasH = 0,1 M, Ha KoTOpOM (KaK
CUUTaeTCA Ha OCHOBE 3KCNEepUMEHTaNnbHbIX ,anHbIX) yCTaHaBnuBaeTCcA paBHOBECHOe Te4YeHNne, BMeCTO paBHOBECHOIO ra-
30CO/|ePXaHNS X UCMOMb3YIOT HEPABHOBECHOE Xyo a5y, ONPEACNSEMOE MO (opMyne

I
XHepaBH:X1+(X_X1)' S (E51)
WT paBH
E.5.2 Omera-metop ¢ y4eTOM HepaBHOBECHOCTHU AnA c6poca OAHOKOMNOHEHTHOW XUAKOCTH UMK
OBy Xxda3HoW cMecu Ha ocHoBe MeToauku 1ISO 4126-10

MeTog ocHOBaH Ha SMMUPUYECKOM COOTHOLLIEHUN BULa

dXHepaBH — ya d_X
dP dP’
KOTOpOe MOXHO NepedopMynupoBaTh B TEPMUHAX NapaMeTpa omera.
E.5.2.1 C6poc HacbILLEeHHOW XULKOCTM UK AByxXda3HoN cMecH (NapaMeTpbl HackILEHUA Ha BXoge B knanaH)
MeTog npeacTaBnsieT coboit MogudmkaLmio oMera-MeToga, UanoxeHHoro B E.2.2. OCHOBHOE pasnuyne 3akntoqaeT-
cA B M3MeHeHun dopmyn nyHkTos E.3.1.2 1 E.3.1.3, no KoTopbIM paccquTeIBatoT napamMeTp ®. B ¢popmynel BBeaeH daktop
y4eTa HepaBHoBecHocTU N (0 £ N £ 1), XapakTepu3aytoLwuil cTeneHb HepaBHOBECHOCTU TEYEHUSA

(E.5.2)

0.)={cpm..;'Az—2-A'[8-ﬁg+(1—8)-ﬁ|]+[8-/}g+(1—8)-&|]}-N+n_sg.(1_N)=

m

x+(1—x)-% . (E.5.3)
= 0. -A2—2-A-[s-[§ +(1—8)'ﬁ|]+[S'Rg+(1‘8)'R|] -N+i~(1—N).
pg Z R 9 n
x+(1—x)-; g v 9
|

Ons ngeansHOro rasa U HECXMMaeMOl XUAKOCTH

x+(1—x)-i
CpM'T 2 € Cog Cog 2 €
W=q—— A°+e-(1-2-A)p-N+—-(1-N) = . ‘A*+e-(1-2-A)p N+—-(1-N). (E.5.4)
P kQ x+(']_x).p_9 ZQARYIJ kQ

=

3HaveHne N = 1 cOOTBETCTBYET MOMHOCTLIO PaBHOBECHOMY TeveHMIo, 3Ha4eHne N = 0 — NonHoCTbI0 HepaBHOBEC-
HOMY, T.€. TE4EHUIO C OTCYTCTBMEM MaccoobMeHa MexXay dazamu («3aMOPOKEHHOMY» TEYEHUIO).
dakTop yyeTa HepaBHoBecHOCTU N onpeaensioT U3 ypaBHeHUs

0
Co. T,
N = x1+L~A2-In(i] _ (E.5.5)
u1gl',31 ka

B dopmyne (E.5.5) napametp «a» npuHumator paBHbiM 0,4, @ UHAEKC «1» MOKa3bLIBAET, YTO COOTBETCTBYHOLUE
napameTpbl 6epyT Ha Bxofe B KnanaH.

Mpumevanune —TIpu x; <0,005 sHaueHue a = 0,4 OKasbIBaETCA 3aBEJOMO 3aHWKEHHbLIM, N METOJ, laeT KOH-
cepBaTUBHYH OLEHKY NPOMNYCKHOW cnocoBHOCTU.

B ypaBHeHue (E.5.5) BxogWT KpUTUYECKOE OTHOLUEHWE AABMEHWi BKP, KOTOpoe OrnpeaensloT Mno ypaBHEHUAM
(E.2.11) — (E.2.12) nu6o no rpacukam E.3 — E.4, B 3aBMCUMOCTHN OT BENUYMHLI NapaMeTpa ®, KOTOPOe COMacHo ypas-
HeHuam (E.5.3) — (E.5.4) camo 3aBucut ot N. MosToMy BennunHbl N U @ onpeaensiioT UTepaLUoHHO:

- npuHumatot N=1;

- onpeaenslT o u B

- paccyuTLIBaKOT MO (E.S.S) HOBO€ 3Ha4yeHue napametpa N,

- NOBTOPAIOT UTepaLMu A0 Tex Nop, Noka 3HaveHua N, o un BKp He nepecTaHyT MEHATLCA B Mpefenax UHXeHepHon
TOYHOCTH (3 %). OBbIYHO focTaTouHO 3 — 4 UTepauuid.

KoadpdhunumenTsl K, u K, xp ONPEAENSIOT B COOTBETCTBUN C Tabnuueit E.1 n rpacdoukamu E.3 — E.4, maccoBas cko-
pocTb Giyeq — NO ypaBHeHnam ([.3) unu (0.4), nponyckHast cnocobHocTb G — no (A.1). Mpw atom, koapduLMeHT pac-
X0Aia o PaccYUTLIBAIOT Mo hopmyne

o =gy 0q + (1 —¢g) 0y (E.5.6)
lne o6beMHoe rasocoaepxaHne B ceane knanaHa 5 MOXHO ONpeaernuTL U3 ypaBHEeHNs

g =1- P4
Pa '[(’3'(1”30 _1)+1]
Ans HecxXMMaeMoil XnakocTn B ypaBHeHUu (E.5.7) BMeCTO pg) MOXKHO NCMONb30BaTh BEMTUYUNHY Py).

(E.5.7)
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E.5.2.2 CHpoc XKMAKOCTU C TemnepaTypoi HUXe TeMnepaTypbl HackILLeHWA ¢ BCKUNaHUEM B KnanaHe 40 BXOAa B
Ceario Unu B ceane knanaHa

Ana pacqeTa NPUMEHSIOT MOAUPUKaLMIO METOAUKM, onncaHHO! B E.2.3.1. KoadhduLMEHT K|, onpefensioT no ypas-
HeHusM (E.2.33) n (E.2.34), ogHako B (E.2.34) ncnonb3aytoT MOAUMULMPOBaHHOE 3Ha4YeHWe NapamMeTpa oMera, onpegens-
emoe no ypaeHeHuaM (E.5.3) unu (E.5.4), npu aToM AnA pacdeta napametpa N cregyeT npuMeHsTb ypaBHeHue (E.5.8),
npunumas a = 798, Bee napamertpel B ypasHeHusx (E.5.3), (E.5.4) u (E.5.8) 6epyT B Touke (P, p(M) Ha nuHun Hacsi-
LieHus.

,T(1)
N = L”.Az.m(ﬁ) ) (E.5.8)

Tak Kak Benu4uHa napametpa N n, cnefoBaTtensHo, NapameTpa omMera CTaHOBUTCH 3aBUCALLENR OT B, KpuTudeckoe
OTHOLLEHUE AaBMeHWA N KPUTUHECKYI0 MacCOBYIO CKOPOCTb HEMb3s ONpefendTs Mo ypaBHEHWAM UMK rpadukaM nyHKTa
E.2.3.1. MX onpegensioT U3 ycrnoBus nepeoro Makcumyma K Ha nhtepsare ot B, 4o = P,/P,, Ans 4ero mMoryT ucross-
30BaTbCA CTaHAapTHbIE YNCNEHHbIE METOA LI — Hanpumep, pasfeneHne JaHHOro UHTepBana Ha Mefkue oTpe3kn 1 nocne-
AoBaTenbHbI pacyeT 3HaueHUii K Ha KoHUax 0TpesKoB, HaunHas ¢ .

[ns pacyeTa KoadpduLmeHTa pacxofa ucrnonbayot opmyny (E.5.7).

E.5.3 OMera-Merop ¢ y4YeTOM HepaBHOBECHOCTU Ansi cOpoca OAHOKOMMOHEHTHOW XUAKOCTU UMK

AByxdasHol cMecHn Ha ocHoBe MeToauKu Henry- Fauske

[aHHblA MeTog OCHOBaH Ha crefyoLleM COOTHOLLEHUN MexXy HepaBHOBECHBLIM U paBHOBECHLIM rasocofepXxaHueM

dxHepaBH —c Xﬂ E.5.9
ap " ap (E-5.9)
c1:1+12-I‘“—T, (E.5.10)

wT paBH
rAe ¢4 — KOHCTaHTa, paccuynTbiBaemas no popmyrie, nony4eHHO# Ha OCHOBE OMbITHLIX aHHbIX;
/LLIT aBH 0,1m.
pu STOM CHUTaETCH, YTO HepaBHOBECHOE BCKUMaHWE XWAKOCTU HacTONbKO Masio, YTO He BMUSET Ha BENUYUHY
MaccoBOW CKOpPOCTW Mpu cbpoce (T.e. NocneAHssi MOXeT b6biTb NocuuTaHa No MOAENU «3aMOPOXEHHOrO» TeYeHUs), HO
onpefenseT BeNWYMHY KpUTUHECKOrO AaBeHuUs B cefne knanaHa.

Mpn KpUTUHECKOM JaBNEHUN BENTUUMHY MACCOBOW CKOPOCTU onpeaensioT no dgpopmyne (E.1.5). MpupaBHuBas mMac-
COBbI& CKOPOCTH, paccyHmTaHHbIe Mo MOAENN «3aMOPOXEHHOro» Te4eHuns u no dpopmyne (E.1.5), MoxHo nony4uts popMy-
bl ANSA KPUTUHECKOro faBneHns U MacCoBON CKOPOCTHU.

E.5.3.1 C6poc XMAKOCTN Ha NIUHUW HackILLEHUS

B aToM cnydyae AaHHbIA METOA NPUBOAMUT K CREAYIOWUM YPAaBHEHUAM A51S KPUTUYECKOro AaBneHWs U MaccoBoi
CKOpOCTH

1

o =—
MR T

Ko =2 (1 By)- (E.5.12)

Fne 6e3pa3MepHbIii napameTp 61 onpeaensitoT Kak

(E.5.11)

&1=2-¢,- 292, (E.5.13)
Pu
a napameTp ® paccHUTLIBAIOT NO ypaBHeHWAM NyHkTa E.3.1.3, HanpumMep, no ypaBHenuio (E.3.8) unu (E.3.9). B kavyecTse
KOs(phULMEHTa PaCXOAa NCMOMNb3YIOT 3Ha4EHNE ol.
E.5.3.2 CBpoc XMaKkocTu ¢ TeMnepaTypoii HuXe TemnepaTtypbl HacbIWeHUs
KpuTndeckoe AaBneHve paccyuTbiBatoT No dopmyne

o= 2P = (E.5.14)
1+B1+\/(1—B1)2+4-B1/C1

rae By = P/ Py,

P{) — paBneHne HacbILEHHbIX NapoB;
&4 — OMPeRensioT Mo ypaBHeHMIo

R p
C1=2-c1-ﬁco2, (E.5.15)
|
B KOTOPOM MapaMeTphl ONPeAenskoT Npu JaBneHun HackilweHHbIx napos PM). MapameTp @ paccunTbIBalOT N0 ypaBHEHM-
Am nyHkTa E.3.1.3, Hanpumep, no ypaBHeHuto (E.3.8) unu (E.3.9). MaccoByto cKopocTb ONPEAEnstoT ¢ UCToNb3oBaHNeM
ypaBHeHus (E.5.12). B kadecTBe KoathdpuLMeHTa pacxofa UCTonb3yoT 3Ha4eHUe oly.
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E.5.3.3 CHpoc cmecu KuaKoCTU U Napa (Npy HU3KOM rasocofdepxaHum).
Kputuyeckoe aaBrieHve onpegensitoT U3 ypaBHEHUs

B ) \/2-[—s-InBKp+(1—s)-(1—BKp)]

= , (E.5.16)
Par e (1B —1)+1
e+(1-¢) w-c- x+m-p—-(1—BKp)
11
peLLaeMoro YACNeHHEIMKU MeTogamu. MapaMeTp @ paccuuThLIBAIOT MO ypaBHEHWUAM MyHkTa E.3.1.3.
MaccoByto CKOPOCTL ONpeAensatoT U3 ypaBHEHNUS
2.[-e-InB, +(1—€)-(1-B,
K —‘/ [ ° (1-ps)] (E.5.17)

me e (VBo—1)+1 ’

(aTo ypaBHeHUWe omera-metoaa (E.2.10), HO co 3HadeHUeM ® Ans TedeHus 6e3 MaccoobMeHa, paBHBIM g, — CM. MYHKT
E.3.1.2). B kauecTBe koadppuLimeHTa pacxoaa UCMONb3YHOT 3HaYeHne 0.
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MpunoxeHune XK
(cnpaBouHoe)

PacuyeT TeMnepartypbl cOpacbiBaeMoun cpeabl U MatepuanoB cTeHok MK u Tpy6onpoBoaoB CUCTEMbI
c6poca

.1 TeMnepaTypa cpefbl MOXET CYLLECTBEHHO U3MEHATLCA B npolecce cbpoca no xofy TedeHusa cpedsl B MK
u B oTBOASALEM TpyBonpoBoge. YYeT 3TUX UBMEHEHUIA BaXeH ANA NPaBUIbHOTO pacveTa Tennopuaniecknx CBONCTB U
arperaTHoro COCTOSIHUA cpedbl, @ TakKe ANs NPaBUNbHOK OLEHKWN TemnepaTypbl MaTepnana knanaHa u Tpy6onpoBo/oB
cucTeMbl cbpoca. TemnepaTypy creayeT yu4uTeiBaTh npu BeiGope MaTepuana MK n TpyGonposogos. OcobeHHO BaxeH
npaBuUnbHbIA pacyeT TemnepaTypbl Npu copoce razoobpasHelx cped, Korga M3smeHeHus TemnepaTtypbl MOryT 6biTb 0cobeH-
HO 3HaYUTENbHbI.

XK.2 Mpu pacueTe Temnepatyp npu asapuinHoM cbpoce cpefbl TENMOBbIE MpoLiecchl AOMycKkaeTcs cyUTaTh agu-
abaTnyeckuMm 1 npexHebperath TENNOOBMEHOM C OKpyXaloLlel cpefoi, Tak Kak cucTemy aBapuiiHoro cbpoca 06bIMHO
XOPOLLO TEMNMON30NMpPYIOT, a caMm npoLiecc copoca NPOUCXoAUT BLICTpo.

XK.3 Pacuer Temneparypbl CpeAbl Ha BCeM NPOTSXEHWU NyTh cOpoca BhIMOMHAKT 0OJHOBPEMEHHO C pac4eToM npo-
nyckHol cnocobHocTu MK 1 pacyeTom noTepb B 0TBOASALLEM Tpybonposoge. [Mpn 3TOM MCNOMb3YIOT ypaBHEHNe COXpaHeHNs
3Hepruu, B KOTOPOM He YYUTLIBAKOT MUMAPOCTATUYECKUA YreH, NPaKTUYecKky He OKasbiBatoLLWiA BIIMSIHUS Ha TeMneparypy

2
h+W?=h1=const_ K1)

YpaBHeHune (PK.1) yuuTeiBaeT adpdpekT [proyns-ToMcoHa AN HenfeanbHoro rasa, a Takke oxnaxgeHue rasa npu
ycKopeHuu. [pu 3Tom TedeHue cpefbl MOXHO NPUGMUKEHHO CYUTaThb U303HTPOMHLIM ToNbKo Ao ceana MK

.4 Temneparypy cpegbl Ty B ceare MK (C y4€TOM M30BHTPOMHOCTYU TeYEHUS 40 CeAria) MOXHO NpuBnxeHHo pac-
CYUTaTb U3 ypaBHEHUS

To = T(Py, $9)- (K2)
Ans naeanbHoro rasa:
- NpU KPUTUYECKOM TeYeHuu B MK

2

T,=—T,;

o= T 0K.3)
- NPy JOKpUTUYECKOM TeveHun B MK

k1
To=TB*. (K 4)

XK.5 [na pacyeta Temnepatypbl cTeHok MK n Tpy6onpoBogoB cucteMbl copoca onpeaensioT Tak HasbiBaemyto
«TemnepaTypy TOPMOXEHUA» CpeAbl Tropny, YUUTLIBAIOLLYIO TONBKO HeACANbHOCTL Cpeabl. Temnepatypy Tiq, onpeae-
NAT U3 ypaBHeHMsI

h(P, Tropw) = hy = cONSt. (OK.5)

Jonyckaetcs NpUMeHsATL ypaBHeHUe
Tropm = T4 * Wyt~ (P = Py). (K 6)

Ana wpeaneHoro rasa T, = Ty.
.6 Temnepatypa cTeHOK T, OTnMYaeTCA OT TeMnepaTypbl cpefibl BCAEACTBUE HANUYNUS NOrpaHUYHOro criosi BONu-
3un cTeHok MK u TpyGonposogos cuctTeMbl cbpoca. TemnepaTypy T, paccqHUTLIBaIOT N0 ypaBHEHUIO
Tee=r- TTopwl +(1=nr)T, (PK.7)
rae r= Pr’3; (K.8)
[
pr=%t
A
Honyckaetca npuHumMats r = 0,85.
B YacTHOCTH, NpU KPUTUHECKOM TEYEHWU Ui eanbHOro rasa Temnepatypa Matepuana cegna MK moxeT 6biTb pac-
c4uTaHa rno opmyne
k-1

TCT:[1—(1-f)-m]‘T1. (K.9)
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Mpunoxexnune N
(cnpaBouHoe)

Ta6nuubl 1 rpaduku ansa pacyeToB

WN.1 XapaKkTepucTuku (Tennodguanyeckne cBocTBa) pabounx cpes onpefdensoT no cnpaBodHUKaM, Hanpumep, [8],
[9], [10], [11], [12]. XapakTepnCTUKM Hanbonee YacTo BCTpevatoLnxca paboumnx cpes npueegeHs! B Tabnuuax M.1—.3.

Tabnunya W1 — Xapaktepuctuku paboumx cpes

MokasaTenb YaenbHaA razoBas
Mo- Kputuve- nocTosHHas R, Kputu- Kputu-
Xumit- napHaAa a,qmaﬁa'rb| k npu CKoe OT- YA YecKoe YecKasa
HauMeHoBaHWe rasa deckad macca abeoniotHom HoLLIeHVe aBne- TeMne-
popMy- M pasneHn 1,013 1 oo it AHme aTypa
narasa m: 6ap 1 Temnepa- | A Aox/(kr-K) | kre-m/krK) |5 P 'rypK
Kr/KMOIb Type 0 °C BKp ko 62p T
AsoT N, 28,02 1,40 0,528 298,0 30,25 33,94 126,05
AMMUaK NH5 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 C,H, 26,02 1,23 0,559 320,0 32,50 62,82 309,15
ByTtaH C4Hqo 58,08 1,10 0,586 143,0 14,60 36,48 426,15
Bogopog H, 2,015 1,41 0,527 4120,0 420,00 12,97 33,26
Bosgyx - 28,96 1,40 0,528 287,0 29,27 37,69 132,45
Menui He 4,00 1,66 0,557 2080,0 212,00 2,37 5,22
OudbTopxnopmeTaH CHCIF, 86,47 1,14 0,576 68,6 7,00 49,14 370,15
(dbpeoH 22, xnaga-
reHT 22, xnagoH 22)
Kucnopoa O, 32,00 1,40 0,528 259,0 26,50 50,36 154,35
MeTaH CH,4 16,03 1,30 0,547 515,0 52,60 46,41 190,65
Okuce yrnepoga CcoO 28,00 1,40 0,528 298,0 30,25 35,46 134,15
MponaH CsHg 44,06 1,14 0,576 189,0 19,25 43,57 368,75
CepHucThiid anruapug | SO, 64,07 1,40 0,528 130,0 13,23 78,73 430,35
CepoBogopos H,S 34,08 1,30 0,547 2440 24,90 90,08 373,55
Xnop Cl 70,91 1,34 0,540 118,0 11,95 77,11 417,15
XropuceThld MeTun CH,CI 50,48 1,20 0,564 165,0 16,80 66,47 416,25
Yrnekucnelit ras CO, 44,00 1,31 0,545 189,0 19,25 73,97 304,25
OTaH CoHg 30,05 1,22 0,560 277,0 28,20 49,45 305,25
3TuneH CoHy 28,03 1,24 0,557 296,0 30,23 51,57 282,85

Tabnuua N2 — KoahduUlneHTsl AN ypaBHEHUA AHTyaHa

KoathhnLmeHThl AN ypaBHeHNA AHTYaHa
Cpega

a b c d e
Asor 58,282 -1084,100 -8,31440 4,4127.102 1
AMMMnak 90,483 -4669,700 -11,60700 1,7194.102 1
AproH 42,127 -1093,100 -4,14250 5,7254.105 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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OkoHYaHue mabnuupel V1.2

KoadbduumeHTbl Ana ypaBHeHWA AHTyaHa
Cpega

a b c d e
Bosgyx 21,662 -692,390 -0,39208 4,7574.103 1
lenuii 11,533 -8,990 0,67240 2,7430-10"" 1
OundbTopxrnopmetaH (dhpeoH 116,060 -4888,400 -16,48600 2,7234.1072 1
>2<§,anareHT 22, xnagoH 22)
Kucnopog 51,245 -1200,200 -6,43610 2,8405.10-2 1
MeTtaH 39,205 -1324,400 -3,43660 3,1019.10°° 2
Okwuck yrmepoga 45,698 -1076,600 -4,88140 7,5673.10°° 2
MponaH 59,078 -3492,600 -6,06690 1,0919-10 2
CepHUCTLIN aHrnapua 47,365 -4084,500 -3,64690 1,7990.10-17 6
CepoBogopog 85,584 -3839,900 -11,19900 1,8848.102 1
Xnop 71,334 -3855,000 -8,51710 1,2378.102 1
XnopucTsIil MeTus 44,555 -3521,300 -3,42580 5,6312.10°17 6
Yrnekucneli ras 140,54 -4735,000 -21,26800 4,0909-102 1
OTaH 51,857 -2598,700 -5,12830 1,4913-10 2
3TuneH 53,963 -2443,000 -5,56430 1,9079.10-5 2

Tabnunya N.3 — KoappuumeHTt cxumaemoctn Z

KoathhmumeHT cxumaemocTn cped Z npu T,, K (¢, °C)
P,, MMMa (6ap)
273 (0) 323 (50) 373 (100) 473 (200)
as30T U 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
BOAOPOA
0 1,00 1,00 1,00 1,00
100,0 (1000,0) 1,71 1,60 1,52 1,43
Kucriopog
0 1,00 1,00 1,00 1,00
10,0 (100,0) 0,92 0,97 1,00 -
20,0 (200,0) 0,91 - 1,02 1,06
30,0 (300,0) 0,97 - 1,07 1,10
40,0 (400,0) 1,07 - 1,12 1,14
50,0 (500,0) 1,17 - 1,20 1,19
80,0 (800,0) 1,53 - 1,44 1,37
100,0 (1000,0) 1,77 - 1,59 -
MeTaH
0 1,00 1,00 1,00 1,00
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OkoHYaHue mabnuup! 1.3

KoachhuLmeHT cxumaemMocTu cpef Z npu T, K (t, °C)

P4, 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 yrmepoha
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
ABYOKUCb yrrepoga
0 1,00 1,00 1,00 1,00
5,0 (50,0) 0,10 0,60 0,80 0,93
10,0 (100,0) 0,20 0,40 0,75 0,87
20,0 (200,0) 0,39 0,43 0,60 0,87
30,0 (300,0) 0,57 0,57 0,66 0,88
60,0 (600,0) 1,07 1,02 1,01 1,07
100,0 (1000,0) 1,70 1,54 1,48 1,41
STUNEH
0 1,00 1,00 1,00 1,00
5,0 (50,0) 0,20 0,74 0,87 0,96
7,0 (70,0) 0,23 0,60 0,81 0,94
10,0 (100,0) 0,32 0,47 0,73 0,92
15,0 (150,0) 0,45 0,51 0,68 0,90
20,0 (200,0) 0,58 0,60 0,70 0,89
30,0 (300,0) 0,81 0,81 0,82 0,95
100,0 (1000,0) 2,35 2,18 1,96 1,77

N.2 3aBucumMocTm nonpaBo4HOro KoadhguuneHTa K, yuuteiBatowwero ekt HeNnonHoro oTKPLITUS pasrpyXXeHHbIX
MK u3-3a npoTMBOAaBNEHUS], OT OTHOLLIEHUS NPOTUBOAABNEHUS K JABNEHUIO Hauana oTKpuITUA P /P, npuBefeHbl Ha pu-

cyHke N.1

MpumevyaHus

1 Ha rpachukax faBneHuss MaHOMeTpUYeckue.
2 ina MK, paGotatowmx Ha razoobpasHbIX cpefax, AN AaBneHun P> 1,15-P, — koadduumneHt K, =10
3 Ona MK, pabotarowmx Ha Xuakux cpeaax, rpaduk K, = f(Pn/PHO) ANs Bcex AaBneHnii Pp,).

N.3 3aBucumocTsb KoagbuLmeHTa cxUMaemMocTn Z oT NpUBeAEHHLIX Temnepatypsl 7, u faBnenus P, npuseaeHa

Ha pucyHke 1.2

W.4 3aBncnmocTb nonpaBo4HOro koagguuueHTa Ha BA3KOCTb K|, oT uncna PeiiHonbaca Re npuBefieHa Ha pUcyHKe

n.3.
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25 30 35 40 45 50

PIPhc %
a) Mpu paboTe knanaHoB Ha rasoo6pasHbIX cpeaax

PJPho %
OIMpu paboTe KNanaHoB Ha XUAKNX Cpesax

PucyHok .1 — 3aBMCMMOCTb MONPaBOYHOr0 Ko3dtpmumeHTa Kw yumTbiBaroLLero ahpekT HenonHoro oTKpbITUS pasrpy-
XeHHbIX K 13-3a NpoTnBoAaB/eHNs, OT OTHOLLEHWA NPOTUBOLABIEHUS K AaBNEeHU0 Havana oTKpbiTua PP Ho
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01 1
Pr

PucyHok 1.2 — 3aBncMmMocTb KoadhuLmeHTa CKMMaemMocT Z OT NpuBeeHHbIX TeMnepaTtypbl Tru gaBnexnus Pr
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Kv

Re

PrcyHok N.3 — 3aBMCUMOCTb MonpaBoyHOro koadydhuumeHTa Ha BA3KOCTb Kv OT uncna PeliHonbaca Re
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NCO 4126-7:2013
(ISO 4126-7:2013)

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

AlNMK 520
(API Standard 520, Part 1)

rOCT P 53681—2009

Bbubnuorpadua

TexHuyeckuid permameHT TamoxeHHoro corosa «O GesonacHocT 060pyaoBaHUS,
paboTatoLLiero nof M3BLITO4HEIM AaBNeHneM»

Cocyabl 1 annapatsl. HopMbl M METOALI pacieTa Ha NpodHocTb. O6uwme TpeGoBaHns

YceTpoiicTBa NpefoxXpaHUTerNbHbIE ANA 3aWWUTh OT M3GLITOYHOro AaBneHuns. Yactb 1.
lMpepoxpaHuTenbHbIe Knanatb
(Safety devices for protection against excessive pressure — Part 1: Safety valves)

YcTpoiicTBa NpefoxpaHUTeNbHble AN 3alWuThl OT U36bITOUHOro AaBneHus. YacTb 7.
O6wue faHHbIe. 2-9 pefakuums

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

YcTponcTBa npefoxpaHuTeNbHble ANSA 3aWuThl OT M3OLITOMHOrO JaBreHus.
Yacte 10. Pacyer npeaoxpaHWUTENbHLIX KNanaHoOB W BXOAHOTMO W BbLIXOAHOMO
Tpy60npoBOAOB AN ra30XKMAKOCTHOTO 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)

Bbibop pasmepoB, nogbop M ycraHoBka ycTpoicTB cOpoca fasrneHus. Yactb 1.
BrI6op pasmepoB 1 nog6op ycTpoiicTs

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

HedTaHasa 1 rasosBas nNpoMbilNeHHOCTb. [leTann akenbHbIX YCTPOUCTB ANA
0bwmx paboT Ha HedTenepepabaTbiBalolmx NpeanpuUATUAX. ObLmne TeXHUHeckne
TpeboBaHuA

Anekcangpos A. A, Opnos K. A., O4kos B. ®. Tennoduandeckue caoiictsa paboumx BeLLECTB TENNOIHEPreTU-
Kn. — MNapartensckuii gom M3U, 2009.

Bapragtuk H. B. CnpaBoYHuk no Tennodhusn4eckumM CBOMCTBaM rasoB M xugkocteil. — Mockea, Hayka, 1972.

Pud P, lMpaycHuy, x., Liepeyd T. Ceolicmea ea3oe u xudkocmedil: CripasoyHoe 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. 5t Edition. — The
McGraw-Hill Companies, Inc. — 2001.
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