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MNMpeaucnosue

Llenn, ocHOBHblE MPUHUMMNBI U1 OCHOBHOWM MOPSIAOK NPOBeAEHUS paboT NO MEXrocyaAapCTBEHHOW CTaH-
paptmsaumm yctaHoeneHnbol FOCT 1.0-2015 «MexrocygapcTBeHHasi cuctema ctaHgaptmusaumm. OCHOBHble
nonoxenusi» u FOCT 1.2-2015 «MexrocygapcTBeHHasi cuctema ctaHgaptudauun. CTaHgapTbl Mexrocyaap-
CTBEHHbIE, MpaBuiia u pekoMeHAaUmMm No MeXrocyaapCTBEHHON cTaHAapTM3auuu. NpaBuna pa3paboTku, npu-
HATUS, OOHOBNEHUSI U OTMEHbI»

CBepeHusa o ctaHaapTe

1 PASPABOTAH AkuMoHepHbIM 00LwecTBoM «Hay4yHo-nponsBoacTBeHHas pupma «LleHTpanbHoe KOH-
cTpykTopckoe 6topo apmaTypocTpoeHusi» (AO «HIMP «LIKBA»)

2 BHECEH MexrocynapcTBeHHbIM TEXHUYECKMM KOMUTETOM No cTaHaapTudauumn MTK 259 «Tpy6o-
npoBoAHas apMaTypa v CUbOHbI»

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHAapTU3aUMK, METPONOrMn U cepTudpmkaLm (NPoToKon
oT 201 Ne )

3a NPUHATKE NporosiocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Kog ctpaHbl no MK CokpalleHHOe HaMMeHOBaHNe HaLMOHarNbHOro
no MK (MCO 3166) 004—97 (NCO 3166) 004-97 opraHa no ctaHgapTusaumu
4 Mpukasom PefepanbHOro areHTCTBa No TEXHUYECKOMY PEryNIMPOBaHUIO U METPOSIOrMn OT 201 .
Ne MexXrocyaapcTBeHHbIn ctangapT FTOCT — 201_ BBeaeH B OeWCTBUE B Ka4eCcTBe HaUMOHaANbHOro
ctaHgapTta Poccuiickon ®efepaunmn ¢ 201_r.

5 HacTosilumi ctaHgapT pa3paboTaH C y4eTOM OCHOBHbLIX HOPMATMBHbIX MONOXEHUA MEXAYHAPOAHOIo
ctaHgapTa ISO 4126-1:2013 «YcTponcTBa npeaoxpaHuTenbHble Ans 3aluTbl OT M3ObLITOYHOIO AaBIEHUS.
YacTb 1. MNMpepoxpaHuTtenbHble knanaHbly («Safety devices for protection against excessive pressure — Part 1:
Safety valves», NEQ).

6 BBAMEH NOCT 12.2.085-2002

UHbopmayusi 06 usmeHeHuUsIx K HacmosiueMmy cmaHdapmy nybriuKkyemcs 8 exxe200HOM UHGOpMayUOH-
HoM yka3amere «HayuoHarnbHble cmaH0apmbl», @ MeKcm U3MeHeHUl U ornpasoK — 8 EXXeMeCcsYHOM UHGOp-
MauyuoHHOM ykasamerne «HauyuoHanbHble cmaHOapmbi». B cryyae nepecmompa (3ameHbl) unu OmmeHsb!
Hacmosiweao cmaHOapma coomgemcmeyroujee ygedomneHue bydem orybruKo8aHO 8 eXXeMeCsIYHOM UH-
gopmayuoHHOM yKkasamerne «HauuoHanbHbie cmaHOapmbiy. Coomeemcemeyrowas uHgopMmayus, ysedom-
JIeHUe U meKcmbl pa3mMeuw,aromces makxe 8 UHGhopmayuoHHOU cucmeme obuje2o rnonb308aHUsi — Ha oghuyu-
anbHom catime ®edepalsibHO20 a2eHmcmea o MexHU4YeCcKoOMy peayriuposaHuio U Memposioauu 8 cemu UH-

mepHem (WWW.Qost.ru)

© CranpgaptuHdopm, 2017

B Poccuinckon degepauumn HaCcTOALWNA cTaHAAPT HE MOXET ObiTb MOMHOCTLI UM YAaCTUYHO BOCMPO-
N3BEAEH, TUPAXMPOBaH M PacnpoCTpaHeH B KayecTse odmumanbHOro nsganmsi 6es paspelueHusa ®epeparnb-
HOrO areHTCTBa MO TEXHWYECKOMY PEryriMpoBaH1O U METPOSIOrnn
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BBepeHue

Hactoswun ctaHgapt paspabotaH Ha ocHoBe [OCT 12.2.085-2002 «Cocyabl, paboTatLwime noa gas-
nexHveMm. KnanaHbl npegoxpaHuteneHble. TpeboBaHua 6e3onacHocTu». TpeboBaHMs 6e30nacHOCTU K COCy-
nam u gpyromy obopyaoBaHuio, paboTtatoemMy npu n3bbiTOYHOM AaBneHuu (KOTnbl, Tpybonposoasl 1 ap.),
YCTaHOBMEHbI B TEXHUYECKUX PErnameHTax u ctTaHgaptax Ha aTo obopyaosaHue. KnioyeBbiMuy yCTPOUCTBaAMM,
obecneunBatowumm 6e30nacHOCTb Takoro 0BopyaAoBaHUA, ABNAKTCA NpefoxXpaHUTenbHblE YCTPOWUCTBA, W,
npexae Bcero, NpefoxpaHuTeNbHbIE KnanaHbl.

Bbibop 1 pacuyeT nponyckHowm cnocobHOCTM NpefoXpaHuTENbHbBIX KNanaHOB — OYEHb BaXHasi U OTBeT-
CTBEHHas 3ajava, KOTOPYH peLlalT NpOeKTMPOBLUUKM 060pyaoOBaHNS U TEXHOMOrMYecknx cnucrem. C atum
CBSI3aHO W YyTOYHEHWE HauMeHOBaHMS pa3paboTaHHOro ctaHgapTa.

B NOCT 12.2.085-2002 6binn npegycMoTpeHbl hopMynbl Afisi pacveTa MNponycKHOMW CNocoOHOCTM
NpefoXpaHnUTENbHbIX KranaHoB ANs OAHOMAa3sHbIX pabounx cped — XUOKUX M razoobpasHbix. Hactosawmn
cTaHOoapT B AOMNOSHEHME K TakMM cpejam npegycmatpmaeT hopmynbl AN pacyeTa NponyckHOW cnocobHo-
CTV MHOroasHbIX ra30XMAKOCTHbIX cpef pasnuUyHbIMM MeTogamMu, NPeayCMOTPEHHBIMI B MEXAYHaPOAHbIX U
3apybexHbIX cTaHAapTax.

B npunoxeHusx K cTaHgapTy NPUBELEHDI:

- pekoMeHgaLmm no:

a) yyeTy BMMSIHUS NPOTMBOAABIEHNS B cucteme cbpoca cpefpl M3 KnanaHa Ha ero oyHKLUMOHMPO-
BaHWe 1 NPOMYCKHYI CMOCOOHOCTb;
6) onpeaeneHunto xapakTepUCTUK cpeabl B pasfuyHbIX aBapuiHbIX PEXUMAX;
B) aHanu3y aBapuiiHbIX CUTyaLMi, NMPMBOASALLNX K cpabaTbiBaHUIO KnanaHa;
r) y4eTy NpoTMBOAABMEHMSA U TemnepaTypbl paboyen cpefbl NpU HAacTPoWike KramnaHa Ha ucnbliTa-
TENbHOM CTEHZE;

- XapaKTepPUCTUKN HEKOTOPbIX pabounx cpeg,;

- anropuMTM pac4yeTta Temnepartypbl cbpacbiBaeMon cpeabl 1 MaTepuanoB CTEHOK KnanaHa u Tpybonpo-
BOJOB cucTeMbl cbpoca;

- rpacvkn 3aBUCUMOCTM MONPABOYHbIX KO3 PMLMEHTOB ANa y4eTa BNUAHUS NPOTUBOAABIEHNS 1 BA3-
KOCTW cpefpbl Ha NPOMYCKHYH CNOCOBHOCTL KnanaHa.

CraHpapt paspabotaH aBtopckum konnektusom HO.U. TapacekeB, M.U. CunusuHa, B.[1. 3ACMOHT,
C.H. OynaeBckun (AO «HIMP «LKBA»), k.dp-m.H. JI.b. KopenbwTtenH (OOO «HTI «Tpybonposoay),
B.C. BonbdcoH, k.do-m.H. N.H. Nlackun (AO «BHUMHE®TEMALL»).
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MEXIOCYOAPCTBEHHBINW CTAHOAPT

Apmatypa Tpy6onpoBoaHas
KNAMAHbI MPEOOXPAHUTEINbHbLIE
BbIBEOP U PACYET NMPOMNYCKHOMN CNOCOBHOCTU
Pipeline valves. Safety valves. Selection and calculation of capacity.

HData BBegeHuns —20XX-XX-XX

1 O6nacTb NnpuMeHeHus

HacTtoswun ctaHgapT pacnpocTpaHaeTCs Ha KnanaHbl npegoxpaHuTenbHble (danee — knanaHsl), npea-
Ha3Ha4yeHHble AMNs 3aWuUThl OT aBapuUHOIO NOBbLILLEHWS AaBrneHns B 0bopyaoBaHum (cocyaax, kotnax, Tpybo-
nposodax v Op.), paboTaiolleM nog aasneHvem cebie 0,05 MMa (0,5 6ap unu krc/cm?)Y, nytemM Bbinycka
(cbpoca) paboyen cpeabl 3 000pyLOBaHUA Yepes KnanaH 1 ycTaHaBnmMBaeT obLme TpeboBaHust K BbIGOpY U
pacyeTy NponycKHON CNOCOOHOCTU KranaHoB..

2 HopmMaTuBHbIe CCbINKU

B HacTosiLeM cTaHOapTe UCMNOMb30BaHbl CCbISIKM HAa CreayoLwmne MexXrocy4apCTBeHHbIE CTaHaapThI:

FOCT 8.417-2002 NocynapcTBeHHasi cuctema obecnevyeHns eanHCTBa namepeHuin. EguHnubl BennyuH

FOCT 12.1.007-76 Cuctema ctaHgapToB 6e3onacHocTv Tpyaa. BpegHble BewectBa. Knaccudukaums
1 obLwme TpeboBaHNss 6e3onacHOCTU

FOCT 12.2.063-2015 ApmaTtypa TpybonpoBoaHas. Obuwme TpeboBaHus 6ezonacHoCTH

FOCT 24856-2014 ApmaTtypa TpyoonpoBogHasi. TepMUHbI 1 onpeaeneHnst

MpnmeyvaHune —TpyNonb30BaHNM HACTOSALLMM CTAaHAAPTOM LieriecoobpasHO NPoBEPUTL AENCTBUE CCbINOYHbIX
CTaHOapTOB B MHCPOPMAaLMOHHOW cncTeMe obLLEero nNonb3oBaHWs — Ha oduumansHom cante PeaepanbHOro areHTCTBa no
TEXHUYECKOMY PErynMpoBaHMI0 U METPOSorMn B CeTu WHTEpPHET unun No exerogHomy MHPOPMAaLMOHHOMY yKa3saTerto
«HauunoHanbHble cTaHAapTbI», KOTOPbIA ONYy6NMKOBaH MO COCTOSHMIO Ha 1 SAHBaps TEKyLero roaa, v no BbiMyckam exe-
MeCS4YHOro MHPOPMAaLMOHHOTO yka3aTens «HauunoHanbHble cTaHAapTbi» 3a Tekylwuin rod. Ecnv cebinoyHeln ctaHgapT
3aMeHeH (M3MEeHEeH), TO MpU MONb30BaHMKN HACTOSALMM CTaHOAPTOM creayeT PyKOBOACTBOBATHCS 3aMEHSOWUM (M3mMe-
HEHHbIM) CTaHAapTOM. Ecnu ccbinoyHbin cTaHoapT oTMeHeH 6e3 3aMeHbl, TO MOMoXeHUE, B KOTOPOM JaHa CCblnka Ha
Hero, NPUMEHSIETCH B YaCTUW, HE 3aTparnBatoLLEeN 3Ty CChISIKY.

3 TepMuHbI U onpeaeneHns

3.1 TepMUHBbI

B HacToswwem ctaHaapTe npuMeHeHsbl TepMuHbl no FOCT 24856, a Takke cnegylowmne TEPMUHBI C CO-
OTBETCTBYIOLLMMN onpeaeneHUs Mu:

3.1.1 paBneHue HacTpoiku P,2: Hanbonbluee M3GbLITOYHOE AaBMNEHNE Ha BXOAE B NPeAoXPaHUTENbHbIN
KnanaH, Npu KOTOPOM 3aTBOP 3aKpbIT 1 0becneYnBaeTcs 3agaHHas repMeTUYHOCTb 3aTBopa.

MpnmevyaHune — MNpuHUMUNLI HA3HaYeHMA Py npuBeaeHbl B 5.2.
3.1.2 paBneHue aBapuNHOro c6poca MakCUMasribHO AONYCTUMOE Pag max?: MakcuMarnsHoe nsbbiTou-
HOe [JaBneHuWe B 3alLMLLAEMON CUCTEME, OMyCKaeMoe B npouecce copoca.

MpnmevyaHune — O6bIYHO ONpenensioT B MPOLIEHTaxX OT pacyeTHOro aasnexHus v 3agatoT B H.
B Poccuinckon ®epepauun yctaHosneHo B [1] v [2].

U3paHue odmumansbHoe

1 Nanee no TeKCTY eAunHULY BENUYUHBLI «6ap» NPUMEHSIIOT BMECTO «6ap uim krc/cm?».
2) [INsi TEPMMHOB CO 3HAYKOM 2) B MPUIIOXKEHWUN A NpUBEAEHbI SKBUBASIEHTHLIE TEPMUHLI, MPUMEHSIEMbIE B 3apy-
BGexHbIX CTaHaapTax.
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3.1.3 paBneHue 3akpbiTnAa P;2 (Hpk. dasneHue obpamHol nocadku): N3B6biTouHOEe AaBneHue Ha
BXOZ€E B NpefoxpaHuTenbHbIN KrnanaH, npy KoTopom nocrie cbpoca paboyen cpefbl npoucxogut nocagka
3anvparoLLero anemMeHTa Ha cefno ¢ obecrneyeHmem 3agaHHOW repMeTUYHOCTM 3aTBopa.

[TOCT 24856—2014, nyHKT 6.3.1]

3.1.4 paBneHue Havyana oTKpbITUA Py N30bITOYHOE AaBneHne Ha BXoae B NpeAoXpaHuTenbHbIi
KrnanaH, Npy KOTOPOM yCuIMe, CTPEMSILLIEECS OTKPbITb KranaH, ypaBHOBELLIEHO YCUNUSAMU, YOEPXUBato-
LMMM 3anvparoLLmin arieMeHT Ha ceane.

[FTOCT 24856—2014, nyHKT 6.3.4]

3.1.5 paBneHue NONIHOro OTKPbITUA Pno?: MN36bITOYHOE AaBreHne Ha BXode B nNpefoxpaHuTenb-
HblIlA KnanaH, Npu KOTOPOM COBEpLUAETCS X0 apMaTypbl U JOCTUraeTCcs MakcumarnbHasi NponycKkHas cro-
COBHOCTb.

[FTOCT 24856—2014, nyHKT 6.3.5]

MpumevaHuns

1 [JaBneHne NonHoro oTKpbITUSt Pro YCTaHaABNMBAET U3rOTOBUTENb U YKasbiBaeT B O[.

2 OObI4HO AaBMNEHUE NOSHOTO OTKPLITUSA BblpaXkatoT B NPOLIEHTax OT AaBMEHNS HACTPOWKM (OaBMneHust Havarna OTKpbI-
™), Nnbo, Kak npasuno, Ans aasneHun mexblue 0,3 MIMa (3 6ap), B eamHnLax usamepeHus aaenexus, Ma (6ap), kak
npeBbIlLIEHEe Hag OaBNEHMEM HAacCTPONKM (daBNEHNEM Hayana OTKpbITUS).

3.1.6 paBneHue paboyee P,?: HanbonbLuee (MakcMmanbHOe) U3bbITOUHOE AaBneHue, BO3HMKaoLWee
npu HOpManbHOM MpoTekaHun paboyero npouecca, 6e3 yyeta ruapocTaTMyeckoro AaBrneHus cpegpl U go-
MyCTUMOro KpaTKOBPEMEHHOIO NOBbLILLEHWS AABMEHNS BO BPEMS AEeNCTBUSA NpeoXpaHMTEeNnbHOro Knanaxa.

3.1.7 paBneHue paspeleHHoe Pya;?: MakcumanbHO JonycTuMoe u3bbiTo4YHOe JaBreHue obopyno-
BaHWsl, YCTaHOBMEHHOE MO pes3yrnbTaTaM TEXHUYECKOro OCBMAETENbCTBOBaHWUS (OMArHOCTUMPOBAHMA) Mpu
3KCnyaTaumn.

3.1.8 paBneHue pacyeTtHoe P?): /36bITOYHOE AaBreHne, Ha KOTOPOE MPOBOASIT pacyeT MPOYHOCTM
obopyaoBaHus.

MpumeyvyaHune —PacyeTHoe aaBneHue, Kak NpaBnno, NPMHMMAalT paBHbIM paboyeMy AaBMEHWIO UMK BbILLE.

3.1.9 umnynbCHo-NpegoxpaHuTenbHoe yCTponcTBO: lNpenoxpaHutensHas apmaTypa, CoCTos-
Lasi U3 B3aMMOAEWCTBYIOLLUX IMaBHOWM U MMMYINbCHOW apMaTypbl.
[FOCT 24856-20105, nyHkT 5.7.20]

MpumevyaHnune — VmnynbcHo-NpegoxpaHUTENbHOE YCTPOMCTBO OTHOCUTCS K NMpegoXpaHuTENbHOM apmaType
HeNpsIMOro AeNCTBUSA U NpeacTaBnsaeT cobon, B obLiemM cnyvae, COBOKYNHOCTb ABYX UM Oornee knanaHoB, N3 KOTOPbIX
OAVH (rNaBHbI), YCTAHOBIEHHbIA HA OCHOBHOW MarmcTpanu (EMKOCTU unu pesepsyape), OCHaLLEH NOPLLUHEBBIM NPUBO-
AOM, @ BTOPOW (MMMYNbCHBIN), C MEHbLUMM MPOXOAHBIM CEYEHWEM, CIYXUT ynpasnsiowmm anemeHToM. OH OTKpbIBaeTcs
no KOMaHge OT AaTyuka Npy COOTBETCTBYIOLLLEM AaBneHun pabover cpepl.

3.1.10 MnNynbCHbIA NpeaoXpaHUTenbHbIN knanaH: KnanaH, npegHasHayeHHbIN ANa ynpaene-
HWS rNaBHBbIM NPeOXPaHNUTESNbHBIM KranaHoM.
[TOCT 24856—2014, nyHKT 5.7.4]

MpumeyvyaHue — VIMNynbCHbIN NPeoOXpPaHUTENbHbINA KnanaH MOXeT BbiTb BbINOSIHEH BCTPOEHHBIM B MaBHbIN
UMK CyLLEeCTBOBaTb KaK OTAENbHbIN (BbIHECEHHBIN) aneMeHT. MNpu BCTPOEHHOM KnanaHe ynpaBrieHWe OCyLLEeCTBsieTCs
paboueii cpenon. B KOHCTPYKLMM C BbIHECEHHBLIM KanaHoM AJ1si MOBbLILLEHWUS HAAEXKHOCTM ero paboTbl YacTo NPUMEHSIIOT
3MNeKTpoMarHuTbl, NonyyaroLme NMMNynbLC NPy NPeBbILEHNN AaBreHus. B cnyyae oTCyTCTBUS arneKTpuyecTBa unm Heuc-
NPaBHOCTW 3MEKTPOMAarHUTOB UMMYNbCHBIA NpeAoXpPaHUTENbHbIN knanaH paboTaeT Kak KrnamnaH NpsiMoro A4encTBus.

3.1.11 koadpcpuumeHT pacxona Ans rasa — a; ((KMAKOCTU — az): KoadpdurumneHT, onpegensieMblin kak
OTHOLLIEHWNE 3KCMEePUMEHTArbHO YCTaHOBMEHHON NPONYCKHON CNOCOOHOCTUN NpeAoXPaHMTENbLHOMO KrnanaHa,
K ero TeopeTnyeckoi NponyckHOM CNocoBHOCTM Yepes ngearnbHoe COomnJlo.

MpnmeyvyaHne —lnowanb cedeHUa naeanbHOro Conna pasHa NoLwaam caMoro y3Koro cedeHus cegna kna-
naHa.

3.1.12 nnowaab ceana F2: HaumeHbluasa nnoLanb cevyeHust NPOTOYHON YacTu ceana.
[FTOCT 24856, nyHKT 6.3.14]

3.1.13 noTepu gaBneHus Ha Bxoae APgy: [MoTepu aaBneHus, Bbi3aBaHHbIE TeYeHeM B Tpybonposoae
OT 3aLluLaeMoro 060pyaoBaHNUSA K BXOAHOMY NaTpyGKy NpeaoxpaHMTenbHOro KranaHa.
2
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https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D1%83%D0%B1%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%81%D1%83%D0%B4_%D0%BF%D0%BE%D0%B4_%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%D0%BC
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%B5%D1%80%D0%B2%D1%83%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%88%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA_%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82
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3.1.14 npepoxpaHUTenbHbIX KnanaH ABYXNO3ULMOHHbIN: [1pefoxpaHUTENbHLIN KnanaH, B KOTOo-
poOM B AMana3oHe OT OAaBMEHUs Hayana oTkpbITUSA U Bbiwe (B npegenax 5 % Pu) 3anvpatrowwmin anemeHT
NnoAHUMaEeTCA CKa4KOM Ha B€Cb KOHCTPYKTUBHO OrpaHI/I‘-IeHHbII7I xXo4 unn Ha ero 60]‘IbLIJy+0 4acTb.

[FTOCT 31294-2005, nyHkT 3.1.31]

3.1.15 npegoxpaHuTernbHbIA KnanaH HepasrpyXeHHbIW: KnanaH, B KOTOPOM Ha 3anuparoLuii
3MeMeHT BO3JeNCcTBYeT ycunve, co3gaBaeMoe NpoTUBOAABIIEHUEM.
[FOCT 31294, nyHkT 3.1.37]

3.1.16 npegoxpaHUTENbHbLIN KnanaH HeNPSAMOro AeMcTBUA (rMaBHbIM NpeaoXpaHUTeNbHbIN
KknanaH): pegoxpaHnTeneHbIA KNanaH, Ang ynpasneHus KOTOPbIM UCMOMNb3YHT MMMYNbCHbBIA  KnanaH
Unu BCnomoraTenbHasa aHeprusl.

[FTOCT 31294, nyHkT 5.7.10]

MpnumeyvaHuns

1 KnanaH HenpsimMoro AencTBuSA SBNSETCS anbTepHaTUBOW KnanaHa npsmoro AenNcTBus.

2 [NaBHbIN NpegoxpaHnTenbHbIN KnanaH ABRAseT YacTbio MMNYNbCHO-NPeaoXpaHnTenNsHOro yctporcTaa. MNpum cpa-
6aTbiBaHWM rMaBHOro NPeAOXPaHNTENBHOIO KranaHa npomexoauT copoc paboyen cpeapl U3 3awwuaemoro obopyaosa-
HUS.

3.1.17 npepoxpaHUTenbHbIN KnanaH nponopunoHanbHbIi (HpK. npedoxpaHumerbHbIl KnanaH
npornopyuoHansHo20 Oelicmeusi, cbpocHoU KnanaH): NpenoxpaHUTenbHbIA KnanaH, 3anuparoLwwmin ane-
MEHT KOTOPOro OTKPbIBAETCs NPOMOpPLMOHANbHO BO3pacTaHuio AaBneHus paboyen cpeabl.

[FTOCT 24856, nyHKT 5.7.12]

3.1.18 npeaoxpaHuTenbHbIA KnanaH npsiMoro AencTBuUA: MpeaoxpaHnTenbHbIA knanaH, pabo-
TaloLWWiA TONbKO OT 3Heprnm paboyeit cpeapbl, HENOCPEACTBEHHO BO3AENCTBYIOLLEN HA 3anMpatoLLmii ane-
MEHT WUNN APYror YyBCTBUTENbHBLIN 31IEMEHT, U HE UMEIOLLMI BCMIOMOraTeNbHbIX YCTPOWUCTB, YNpaBnsito-
LLMX KnanaHoM npu ero paboTe B aBTOMaTUYECKOM PEXUME.

[FTOCT 24856, nyHKT 5.7.9]

3.1.19 npeaoxpaHUTeNbHbIN KNanaH pasrpyeHHbin: [peaoxpaHnTeneHbI KnanaH, B KOTOPOM
Ha 3anvpaloLLMin ANeMEHT He BO3OENCTBYET ycunune, co3gaBaemMoe NpoTUBOAABIEHNEM.
[FTOCT 31294, nyHkT 3.1.38]

3.1.20 npepoxpaHuTenbHoe ycTponcTBo: [MpegoxpaHuTensHasa apmaTtypa BCeEX TUMOB (KnanaHsbl,
MeMObpaHbl, UM codeTaHus 1x), NpegHa3HavYeHHasa ons 3awmTbl 060pyaoBaHNS 1 TpyOONPOBOAOB OT npe-
BblLLEHUS gaBneHus nytem cbpoca nsbbiTka paboyen cpeapl.

3.1.21 nponyckHas cnocoGHOCTb (MpeaoxpaHuTenbHOro knanaHa); G2, kr/u: MaccoBblii pacxof
pabouen cpenbl Yepes NpeaoxXpaHnTErbHbIN KranaH.
[FTOCT 24856, nyHkT 6.3.10]

3.1.22 npotuBogaeneHue P,: 36bITouYHOE AaBneHne Ha BbIXO4e NpeaoXpaHUTenbHOro Knanawa.

MpnmevaHuns

1 MNpwn 3akpbITOM kNanaHe (paboTa knanaHa B pexume OXxuaaHus) NpoTUBOAaBIIEHNE PABHO CTaTUYECKOMY [AaB-
NeHnto Pn cr B BbINMyCKHOW (COpOCHOI) cucteme.

2 lNocne cpabaTtbiBaHUA (OTKPbITMSA) KNanaHa NpoTUBOAABIIEHNE PABHO CyMMeE CTaTU4EeCKOro AaBrieHust Pncr B
BbIMYCKHOW CUCTEME M AVHAMWUYECKOrO AaBNEHUst Pn gui, BO3HUKAIOLWErO OT CONPOTUBIIEHNSA CUCTEMbI MPWU NPOTEKaHUN
pabouen cpeabl.

3.1.23 npoTuBogaBneHne aguHammyeckoe P,y [epenag gaBneHvs B OTBOAsLLEM Tpybonposoae,
BO3HMKAOLLMIA MPU NPOXOXAEHMN MOTOKA cOpackiBaeMol cpeabl NP MOIHOCTHIO OTKPLITOM KranaHe.
MpumMmevyaHune —BennunHy AMHaMU4eCKOro NPOTUBOAABIIEHMS CrieayeT onpeaensaTb AN BCeX CMcTeM copoc-

Horo TpyGonpoBsoaa, B TOM yucre npu cbpoce cpefbl Yepes KopoTkue TPyGbl HaNpsaMyo B aTMocdepy.

3.1.24 npoTuBoaaBreHne crtaTtuveckoe P, r: CrtaTuyeckoe gaBneHue 3a npegoxpaHuTeNbHbIM
YCTPOWCTBOM Ha MOMEHT ero cpabaTbiBaHusi (Mpy 3aKpbITOM KnanaHe).
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M punmedyaHune — CraTunueckoe npoTuBo4aBlieHNEe MOXeT ObITb NOCTOSIHHBLIM WA nepemMeHHbIM BCnencrTeune
M3MEHSIOLLNXCH YCNOBUN B CUCTEME pooca, CBA3aHHbIX CO C6DOCOM cpenbl OT APpYyrnx NCTOYHMKOB U CO CGpOCOM cpenbl
Yyepes KrnanaH.

3.1.25 perynsipHas cpefa: Cpeaa, C BEMWUMHOW MAearnbHO-ra3oBoro koadduumeHTa aamabaTsl
k=cp/cv>1,1.

MpumeyvyaHue — [daHHble cpeabl BONU3M MUHUN KOHOEHCALMWU MPY U3OSHTPOMHOM pacCLUMPEHNM KOHOEHCUPY-
toTca. Takue cpedpbl BCTpeyaloTcsa Hambonee yacTo. K HUM, B YaCTHOCTU, OTHOCATCS MOYTU BCe Cpefbl, CrpaBoYHbIe
JNaHHbIe KOTOPbIX NpUBeaeHsl B Tabnuue U.1.

3.1.26 petporpagHasa cpega: Cpeaa co CHOXHbIMA MHOMOAQTOMHBIMU MOJIEKYNaMuU U BENUYMHOM
k=cp/cv Onnskonm k 1,0.

MpumeyvyaHue — [laHHble cpefbl BOMM3N NUHUM KOHAEHcauun (Kpome o6nacTy BOMM3N KpUTUYECKOW TOYKK)
NpU N303HTPOMHOM PACLUMPEHNM HE TOJIbKO HE KOHAEHCUPYIOTCS, a HaoGopOoT, ucnapsTcs. MpuMepoM peTporpagHom
cpeapl ABMNSAETCS OKTaH.

3.1.27 cdhakenbHbIN KonnekTop: Tpybonposoa Ansa cbopa U TpaHCNopTUPOBaHUSA COPOCHBIX ra3os
M NapoB OT HECKOJbKNX UCTOYHMKOB cOpoca.
[TOCT P 53681-2009, nyHKT 3.16]

3.1.28 achchbekTBHAA nnowaab KnanaHoB ANA ra3a (Npy KPUTUYECKOM UcTevyeHun) — aiF [xua-
KocTh — axF] 2: MpounsseaeHne koadhpuumeHTa pacxoaa Ans rasa (Npu KpUTUHECKOM UCTEYEHUN) a1 [KMOKO-
CTU az] Ha nnowaape ceana F.

3.2 OKBMBaneHTbl TEPMUHOB

OKBMBaNEeHTbl HEKOTOPbIX TEPMUHOB, MPUMEHSEMbIX B 3apYDEXHbIX CTaHA4apTax, NpMBeAeHbl B MPUIIo-
XeHumn A.

3.3 CokpawieHun

B HacTosLweM cTaHaapTe NpUMeHeHbl cnefyloLlmne cokpalleHus:
MK — rnaBHbIn NpegoxpaHUTENbHbIN KnanaH UMMNyNbCHO-NPeLOXPaHNTENTbHOMO YCTPONCTBA;
33n — 3anupatoLLmii ANEMEHT;

UMK — nMnNynbCHbIN NpefoXpaHUTENbHbIN KNnanaH;

UMY — nmnynbcHo-npegoxpaHUTeNbLHOE YCTPOMUCTBO;

H[ — HopMmaTBHas AOKyMEHTauus;

MK — npegoxpaHUTENbHLIN KNanakx;

MC — nacnopr;

P3 — pykoBoACTBO MO 3KCnyaTaumu;

TY — TexHn4yeckme ycrnoBus;

O[] — akcnnyaTaLMOHHaA AOKYMEHTaUus.

3.4 Obo3HauYeHus

B HacToswem cTaHaapTe NPpUMEHEHBI crneayoLme 0603HaYeHns:

DN — HOMUWHanNbHbLIN gMameTp;

DN1 — HOMUHanNbHbIN AuameTp BXOOHOro naTpydka knanaHa;

DN2 — HOMUHanNbHbIN AuamMeTp BbIXOAHOro natpybka knanaHa;

F — MMHMManbHasa nnowaab cefna KnanaHa;

G — nponyckHas cnocobHOCTb KnanaHa;

Gas — @aBapUMHbIN pacxof, KoTopbli gosmkeH copocuts MMK;

G* — MmaccoBasi CKOPOCTb (pacxo Ha eanHULY nnowaan);

G*ideal — MACCOBasi CKOPOCTb, paccuMTaHHasa No MoAenu naeansHoro conna (Wwryuepa);

Ko — 6e3pa3mepHblIi KO3PULNEHT, XapaKTeEPU3YOLLUIA OTNMYME SOKPUTUHECKOM MaCCOBOW CKOPOCTU
OT KpUTUYECKOW;

Ke — KOO DULMEHT, yYnTbIBAOWMI BO3MOXHOE YMEHbLUEHME NMPONYCKHOW CnocobHOCTWM BCnea-
CTBME YCTAHOBKM A0 U/Unuv nocne knanaHa mem6paHHO-NpeoXpaHUTENbHbIX YCTPOWCTB;

Kt — nonpaBoYHbIA KOIMMDULMEHT Ha BNUAHUE TeMnepaTypsl;

Ky — KO3 (pMUMNEHT, yUMTbIBAOLLMIA YMEHbLIEHWE NPONYCKHOM CNOCOBHOCTM Npm cbpoce Yepes kna-
naH BbICOKOBSI3KUX cpef BCreACcTBME OONOMHUTENbHbLIX MTMAPaBNnUYecknx noTepsb;
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Kw — nonpaBoYyHbI KO3 MUUNEHT, yuuTbiBaOLWMNn 3P EKT HEMONHOro OTKPLITUSA pasrpyXeHHbix MK
n3-3a NpoTUBOAABMEHUS;

Kn — 6e3pa3mepHas MmaccoBasi CKOPOCTb;

Knwp — Be3pasmepHas MaccoBas CKOPOCTb MpY KPUTUYECKOM UCTedeHnn (onpeaensieTcs ToNbKo napa-
MeTpamMu cpefpbl Nepes KranaHom);

M — yncno Maxa;

Mm — MmonsipHas macca paboyen cpeabi;

N — KOnMYecTBO NapanfenbHO YCTaHOBMEHHbIX U OAHOBPEMEHHO paboTatoLmnx OANHAKOBbLIX KNanaHoB;

P —pnaBneHune pacyeTHoe (M36bITOYHOE);

Pae max — MakCMMarbHO JOMNYCTUMOE AaBlieHne aBapuiHoro cbpoca;

Po — abcontoTHOe AaBneHne Ha BbIXoAe M3 cearia KnanaHa;

P1 — abcontoTHOe JaBneHne OO knanaHa, paBHOe CyMMe AaBrieHWsi MOJSTHOrO OTKPbITUSt 1 aTMocdep-
HOro gasnenHust, T. €. P1 = Pro + Pamw;

P2 — abcontoTHOEe faBneHue 3a KnanaHoM Mpw ero NosTHOM OTKPbITUM, PaBHOE CyMME NPOTUBOAABMIEHNS U
aTmocdepHoro aaenenust, T. €. P2 = Pn + Paw;

PN1 — HoMnHanbHoe gaBreHue BXxoaa;

PN2 — HOMMHanbHOE AaBneHne BbIX0Aa;

Parm — aTMOChepHOE aaBneHne (Npu HopMarnbHbIX aTMOC@EpPHbIX YCrnoBusx Pawm=101320 lMa);

Pronn — AaBNeHME Havyana KoHAeHcauuu;

P — abcontoTHoe KpuTudeckoe aaBrneHue paboyen cpenpl;

P+ — naBneHne HacTponku (n3bbITo4HOE);

P ven — La@BNeHNE HAaCTPOWKK (M3ObITOYHOE) MPU CTEHAOBBIX UCMbITAHUSIX;

Puo — AaBneHne Hayana oTKpbITUA (M30bITOHHOE);

Pho ven — OaBNEHNE Havana oTkpbITUSA (M30LITOYHOE) NMPU CTEHAOBBLIX UCTIBITAHUSAX;

Pr — npoTuBoAaBneHue (M30bITouHoE);

Pro — BaBneHve nonHoro oTkpbITUA (M30bITOYHOE);

Pr gwi — NpOTUBOAABMEHNE OUHAMMWYECKOE;

Pr et — npoTuBOAaBneHne cratudeckoe (M30bITOYHOE);

P» — naBneHne paboyee (M36bITOUHOE);

Pras — aBneHne paspelueHHoe (M36bIToYHOoe);

Pr —yucno MNpaHnatng;

Pr — npuBegeHHOe oaBreHue;

Py — npuBegeHHoe gaBneHue rasoBon asbl cpeapl;

Pn — npuBeaeHHoOe gaBrieHue xuakon dasbl cpeapbl;

R — 8,3143 k[x/kmonb-K — yHMBepcanbHasi rasoBasi NOCTOAHHAS;

Rya g — yaenbHas razoBasi NOCTOSHHas ra3oBow dhasbl cpeapl;

Rya1 — yoenbHas rasoBas NOCTOsIHHAA Xuakon hasbl cpefpbl;

Re — yucno PenHonbaca;

T1— TemnepaTtypa pabouyew cpefbl nepe KnanaHom nNpv gaeneHun Pa;

T1kp — KPUTUYECKASA TeMNepaTypa paboyen cpeasbl;

Thac — TEMNEpPATYPA HACbILLEHUS,

Ter — Temnepatypa cteHku MK n Tpybonposoaa;

Tropm — TEMMEPATYPA KTOPMOXKEHUSI» CPEAbI;

Tr— npuBeaeHHasa TemnepaTypa;

Tig — NpMBeAeHHas TeMmnepaTypa razosoun dasbl cpeabl;

V1 — yaenbHbli 06beM Napa npv napameTpax nepeg knanaHoMm Piun T

X — CTEMNeHb CyXOCTW BIAXXHOTrO Napa npu AaBNeHUM NOJIHOro OTKPLITUA U TemnepaType ao MK;

Z — K03 PULNEHT CKUMAEMOCTH;

Zg — KO3(hPUUMNEHT CKMMaAEMOCTIN ra3oBoi dasbl cpeabl;

Z1 — KOSPDULMNEHT CKUMAEMOCTU XMUAKON dasbl cpeabl;

APsx — NOTEpPY OABMNEHUS HA BXOAE;

Cpg — YAENbHasa n3obapHas TeNNOEeMKOCTb ra3oBon a3kl cpefbl;

Cpl — yOernbHasi u3obapHas TENIOeMKOCTb XUOKOW a3kl Cpeabl;

Cvg — YOEIbHasi N30XOpHas TENOEMKOCTb ra3oBow hasbl cpeapl;

Cvi — YAenbHasa N30X0pHas TeNSI0eMKOCTb Xuakon dasbl cpeabl;

do — gnameTp cepnia knanaa;

hgl — ckpbITas Tennota napoobpasoBaHus;

hg — yoenbHas aHTanbnusa napa;

hi — yoenbHas aHTanbNus XXUAKOCTY;

lwr — ANMHa BXOQHOTO WTyLepa (naTpybka) knanaHa go ceana;
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lur paen — QONMHA BXxoAHOro natpybka, Ha KOTOPOW yCTaHaBMMBaeTCs pPaBHOBECHOE TeuveHue
(ILIJT paBH = 0,1 M);

I — K09 PULIMEHT BOCCTAHOBNEHUS;

S1 — QHTpONUS;

t — TemnepaTypa pacyeTHas;

a — KO3 UUMEHT pacxoaa;

o1 — KO3(hpumLMeHT pacxoda Ans rasa (npu KpUTUYECKOM UCTEYEHUN);

a2 — K03(hpMUMEHT pacxona Ans XUAKOCTY;

a1F — adppekTmBHaA nNnowadb KnanaHoB And ras3a (Mpy KpUTUHECKOM NCTEYEHUN);

o2F — adppekTMBHaA nnowaab KnanaHoB ANs XUAKOCTY;

f — OTHOLUEeHMe abCoNTHbIX AaBNEeHUN;

Prp — KPUTUYECKOE OTHOLLEHNE abCONIOTHBIX AaBMNEHUN,;

,ég — 6e3pasmepHbIn K03 DMLMEHT TEMMOBOIO paclUMPEHUs ra3oBon a3kl cpefbl;

B, — 6e3pasmepHbIii KO3PPULMEHT TENNOBOro paclUMpeHnst XnaKon dasbl cpes;

k — nokasaTtenb agnabarbl;
IZQ — 6e3pasmepHble Ko3hDULMEHTBI N30TEPMUYECKOM CKUMAEMOCTM Napa;

k, — 6e3pas3mepHbie KO3PDNLIMEHTbI N3OTEPMUYECKON CUMAEMOCTU XKNOKOCTH;

N — nokasaTterb U303HTPONbI;

Nkp — NOKa3aTeNb M303HTPONbI NpY AaBNeHUn Pyp;

Ng — NoKa3aTesib M303HTPONbI ra3oBoW a3kl cpeapl;

N — nokasaTesb U303HTPOMbI XUAKON hasbl cpefpl;

T — KO3 puumeHT [xoyna-ToMcoHa;

M — ANHaMmnyeckas BA3KOCTb paboyent (cOpackiBaemown) cpeabl;

Mg — DUHaMMYeckas BA3KOCTb ra3oBow dhasbl cpeapl;

[0 — AVNHaMU4eckasi BA3KOCTb Xunakon hasbl cpeap;

o — NITOTHOCTb Cpeapbl Ha BbIXxoae u3 WwTylepa (T. €. 3 cegna knanaHa), npy napameTtpax Po u si;

o1 — NNOTHOCTb cpedbl npy napameTpax P1u T1 go MK, npy ero nonHoOM OTKpbITUW;

g — NNOTHOCTM ra3oBow a3kl cpeapbl;

£ — NAOTHOCTU XMAKon asbl;

&— 00beMHas fgonsa rasa npy Te4yeHnn das ¢ OANHAKOBLIMU CKOPOCTSAMU;

A — kK03h(PMUMEHT TENNONPOBOAHOCTM Cpeabl;

A — TemnepaTypHbIN NokasaTernb U303HTPONLI ABYX(a3HOW CMecy;

Ag — TEMMEepaTYpHbIV NoKa3aTernb N303HTPONMbI ra3oBon a3kl cpeapl;

AI — TeMnepaTypHble NoKa3aTenu U303HTPOMbI XNAKON a3kl cpeapl.

B TekcTe cTraHgapTa eavMHULbBI BENWYUH COOTBETCTBYIOT OCHOBHBLIM U NMPOM3BOAHBIM eguHuuam CU no
Tabnuuam 1, 2, 3 TOCT 8.417 (Hanpumep, Ma, m, K, ¢, kr), Kpome criy4yaeB, korga oroBOPEHO UHOE.

4 O6LWwme nonoxeHus

4.1 KpaTkue xapakTepuUCTUKM U pPeKOMeHAauuu no NMPUMEHEHUI0 KilanaHOB pPa3fIMYHbIX KOH-
CTPYKUUM

4.1.1 KpaTkue xapakTepucTuKv U pekoMeHZauum no NpUMMEHEHN0 ABYXNO3ULMOHHBIX [K:

- PEKOMEHAYIOTCS AN MPUMEHEHMST Ha CXKMMaeMbIX cpeax, Hanpumep, nape, Bo3ayxe uUnu rase;

- NPV AOCTWXKEHUN AaBreHnst Havarna OTKPbITUSt OTKPbIBAOTCSA Ha MOMHbIN XOA;

- obecneymBaloT BbICOKYH MPOMYCKHYK CMOCOBHOCTL Npu paboTe Ha CKMMaeMbIX cpeax.

OcHoBHOW HegocTaTok — aBTokonebaHus 39n. Bo3HnkHOBEHME aBToKoNebaHnn BO3MOXHO:

- B CNydae 3aBbllLlEeHUS TMNopasmepa KnanaHa;

- B CUCTEMax C NePEeMEHHbIM aBapuIHbIM PacXOAoM;

- npu konebaHnax NpoTuBoAaBneHuns (4nsa HepasrpyxeHHbix MK);

- ecnv BpeMsl pocTa aBapUMHOro pacxoda [0 CBOEro MakCUMarnbHOro 3Ha4YeHUs1 NpeBblllaeT BpeMsi
MOSHOro OTKPbLITUS KnanaHa;

- eCnv BpeMsi NPOXOXAEHWSI 3BYKOBOW BOJSTHbI MO NOABOASALLEMY TPpyOONpoBOoAy OT KrnanaHa u obpaTHO
COM3MEPMMO CO BpeMEeHEeM OTKPbITUS UMK 3aKpbITUS KnanaHa.

MpumeHeHune MK ana Hecxkumaemblx cpeq UMeeT 0COOEHHOCTH:

- OTKpbITUE KIanaHa Ha NoJHbIA XO4 NPOMUCXoauT NpU AaBfeHUn Havyana oTKpbITUS. BbicTpoe oTKpbITUE
npuBOOMT K cOpocy 6oNnbLIOro pacxofa cpeabl N pe3koMy NageHuto JaBneHna B 3awuuiaemom obopyaoa-
HUK;
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- nocrie peskoro nageHus AaBneHus KnanaH MOMeHTarnbHO 3aKkpblBaeTCH, CNpPOBOLMPOBaB rmapasnu-
YecKui yaap ¢ BO3MOXHOW HEYCTOMYMBOM paboTon knanaHa.

He pekomeHOyeTCs NPUMEHSITb HEpa3rpy>KeHHble ABYxno3uLmoHHble K npu cnegyowmx npotnsoaas-
nexusax Pr:

-Prn20,10-P — ana Pro = 1,1-Px;

-Pnz20,15-P, — ana Pro = 1,15-Pu.

He ponyckaeTcs NpUMeHATb KranaHbl Npy NPOTUBOAABIEHNSIX NPEBbLILLAIOLWNX 3HAa4YeHNe AonyCcTUMOro
NpOTMBOAABMNEHUS], YKa3aHHoe nsrotosutenem B TY n PO Ha knanaH.

4.1.2 KpaTkne xapakTepucTuKn 1 pekoMeHgauum no npuMeHeHuo nponopumoHansHbix MK:

- IMEIT MPOMNOpPLUOHanbHY XapakTepuctnky nogbema 309n, T.e. nogbem 301 Nponcxogut paBHO-
MEPHO, NPOMOPLMOHANBHO NOBLILEHWIO AaBneHns B cucteme. C nogbemom 3351 paBHOMEPHO yBenu4MBa-
eTcsa o6beM copackiBaemol cpedbl. MK oTKpbIBaeTCA MIMEHHO B TAKOW CTEMEHU, HACKOIbKO 3TO HEOOX0AMMO
ONS yCcTaHoBMNeHns pabovmx napaMmeTpos;

- peKoMeHayeTCsl NPUMEHATb NS HECKMMaeMbIX cpef, HanpuMmep, BoAbl;

- KOHCTpYKUMSA MK He ncknyaeT BO3MOXHOCTb NMPUMEHEHMS Ha CXMMaeMbIX cpefax;

- npu yctaHoBke K B cucTeMbl ¢ nepeMeHHbIM aBapuUHbIM PacXo40oM HE BO3HUKaET aBTokonebaHui.

[onycTumbIM NpeBbILLIEHUs NPOTUBOAABNEHNS HAZ AaBNeHMe HacTPOnKM npueeaeHsl B Tabnuue b.1.

4.1.3 PasrpyxeHHble K npumeHsaloT B criyyasx, korga AMHaMMyeckoe npoTMBOOABMEHNE CRMLLKOM
BblCOKOe (B cooTBeTCcTBUM € Tabnuuen B.1). BnMsaHne NnpoTMBOA4ABNEHUSA HA KA4eCcTBO 3KCnnyaTaumm Kna-
naHa u ero NPOMNycKHy CNOCOBHOCTb OMMCaHO B NPUNoXxeHun b.

Mpy NOCTOSAHHOM CTaTUY4eCKOM MPOTUBOAABMEHMN JOMNYCKAETCA HE NPUMEHATb Pa3rpy>KEeHHbIN KnanaH.
B sTom cny4ae ons komneHcauun BO3AENCTBUSA NPOTMBOAABNEHUS HA JaBNEHNEe HAaCTPONKN NPU HAacTponke
MK Ha ucnbiTaTtensHOM CTeHAe cnefyeT YMeHbLUNTb JaBNeHne HacTPOMKN B COOTBETCTBUM € 5.13.

He pekomenayeTca npumeHaTb pasrpyxeHHble MK npu npotmBogasneHusx Pn, npesbiwatowmx 50 %
OT JaBneHns Hayana oTkpbITUSA Pho.

He gonyckaeTcst NpUMEHAThb KranaHbl NPy NPOTMBOAABIEHNSIX MPEBbLILLAIOLWLNX 3HAYEHNE AOMYCTMMOrO
NPOTUBOAABNEHMWS, yKa3aHHOe usrotosmutenem B TY n P3O Ha knanaH 1 obecneunBaioLLero yCTaHOBIEHHbIE
COOTHOLLEHMS Mexay AaBneHusmn Py, Puo, Pro, 1 Ps.

Mpwn pacyeTe pasrpyxeHHbIx MK cnegyeT yunTbiBaTb BNMSHUE NPOTUBOAABMIEHMS HA MPOMYCKHYHO CMo-
CoBHOCTb, BBEAEHMEM MONPaBOYHOrO KoadpduumeHTa Kw, yumTbiBaoLwwero apdekT HenonHoro otkpbitna MK
n3-3a NPOTUBOAABNEHUS:

- MK, paboTatowme Ha razoobpasHbIxX cpeaax:

a) Npu Pr/Puo < 0,30 (N8 Pro = 1,1-Pu) ¥ Pn/Puo < 0,377 (ANA Pro=1,15-Py) —koaddpumumneHt Kw=1,0;
©) npun 0,30 < Pr/Pwo < 0,50 (ans Pro=1,1-Pu) 1 0,377 < Pn/Puo £ 0,50 (ans Pro=1,15-Py) — KOacbDULMEHT
Kw B cooTBeTCTBUU C hopmynamm Tabnuubl 0.1 nnm pucyHkom N.1a;
- MK, paboTatoLne Ha XUAKMX cpeaax:
a) npu Pn/Puo < 0,15 (onsa Bcex Pro) — kKoadhdpmumeHT Kw=1,0;
©) npu 0,15 < Pr/Pwo < 0,50 (ansa Bcex Pro) — k03 dpuumneHT Kw B COOTBETCTBUMN C hopmynamm Tab-
nvubl O.1 unu pucyHkom U.16.

4.1.4 MY, oTHOCALWMECSA K KNanaHaM HENPSMOro AeNCTBUS, NPUMEHSIIOT B Crydasx, ecru:

- HEMNb3s NPUMEHUTL KnanaH NPAMoro AencTeus;

- TpebyeTcsa cObpocnTb pacxoq cpedbl 3HA4UMTENbHO GonbLinn, Yem MOXeT nponyctuTb MK npsimoro
nDencTeus;

- Ansi cbpoca cpegbl TpebytoTtcs MK HomuHanbHbIX guameTpoB DN cabiwe 300.

OcobeHHocTun UTY:

- MO KOHCTPYKLUMK NpeacTaBnsatoT cobon MK nponopumoHanbHOro 4encTeus;

- He BMagatoT B BMOpauuio;

- MPY MPOEKTUPOBAHWMN YCTPOWCTB AN XUAKUX cped HEOOX0OUMO y4MTbiBaTb CrieyloLme xapakrepu-
CTUKM paboyert cpeabl: BOCNPUMMYMBOCTD K MONMMMEPU3aLIMN UK 3aCOpY, BA3KOCTb, HanMyine MexaHu4eckmx
YacTuL, KOPPO3UOHHYI0 aKTUBHOCTb.

HonyckaeTtca npumeHaTs UMY npu npotuBogaeneHnsix 4o 95 % ot AaBneHus Havana oTKpbITUS.

4.2 MNMpuHUMnuaneHble cxembl paboTbl HEKOTOPBLIX KOHCTPYKUMiA MK, KOTOpble HYXXHO y4MTbiBaTb Npu
BblIGOpE 1 pacyeTe NPOMyCKHOW CNOCOBHOCTU, NpMBeAEHbI B NPUNoXeHnn B.

4.3 lNepeyeHb BO3MOXHbIX COCTOSHMI Cpeabl Ha BXOAE B KianaH, KoTopble MOryT NPUBECTU K BO3HMK-
HOBEHMIO ABYX(Pa3HbIX NMOTOKOB, NPUBEAEH B Tabnuue 1.
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Tabnuua 1-TlepeyeHb BO3MOXHbLIX COCTOSIHUIA Cpefbl

CocTtosiHue cpeppl

Ha BXOZe B KnanaH Bo3amoxHble Ccry4an BO3HUKHOBEHUA ,D,ByX(t)a3HbIX NMOTOKOB I'Ipwmep cpenbl
YXunpgkoctb YKnaKoCTb C pacTBOPEHHbLIM ra3oMm CO2/Boga
YKnakocTb B COCTOSIHUM HACbILLEHNUS Kunsiwas soga
HeporpeTtas 4o TemnepaTypbl HACbILLEHUS XXUOKOCTb C BO3MOX- Bckunatowas Boga
HOCTbIO Bekunanus B MK
[as/nap Bnunskun kK HacbIWweHno nap (c BO3MOXHon koHageHcaumeln B 1K) Map
a3/ kmnpkocTb Map/hknokocTb Map/Bopa

BblgelleHnem rasa

He ncnapsiowasncs XnakocTb U HEKOHAEHCUPYIOLWMIACS ras - raso-
XWUOKOCTHas cMechk (HeT ha3oBoro npespaLleHns) ¢ aecopbuunen unm

AsoT (Bo3ayx)/Boga

4.4 I'IpV| onpengeneHnn npnyvnH noBbillEeHNA OaBlIEHNA B 3awmuaemMon cucteme 1, COoTBETCTBEHHO,

nepep KnanaHoM criefyeT NpoBECTU aHamnn3 BO3MOXHbIX aBapUAHbIX CUTyaLWA.
Bo3moXHbIe CLieHapumn aBapuiHbIX CUTYaUW pacCMOTPEHbI B NMpunioxkeHum I

4.5 lNocnepgoBaTenbHocTh pacdeTa NK npeactaeneHa B Tabnuue 2.
4.6 inntocTpaums COOTHOLLEHMS AaBNeHWI B 3alumwaeMoM obopyaoBaHum u MK npveegeHa B 1ab-

nvge 3.

Ta6nuuya 2 -TlNocnegoBatenbHOCTb pacyeTa K

Bnok-cxema pacyeTta

Llenb paboThbl (pacyeTa)

OnpepeneHne

NMPU4Y1H NOBbILLEHNA OaBrieHunsA

OnpepeneHne
dhasoBoro cocrasa cpenpl

Ha Bxoae B NK

OnpepeneHve
aBapuMHOro pacxoga

npu copoce Yyepes MK

AHanm3 BO3MOXHbIX CLieHapMeB aBapUHbIX CVITyaLl,VII;I.

OnpegeneHue:

- hasoBoro cocTasa cpefbl Ha Bxoae B MK npu ero oTkpbl-
TUN — OQHOMA3HBIN UK ABYX(A3HbIN COCTaB;

- MecTa ¥ NpnyMHbLI 06pasoBaHKs AByxdasHol cMecu.

PacueT cueHapusi aBapyinHON cuTyauuu, onpegerneHie mu-
HMManbLHO Heobxo4mmoro pacxoga copackbiBaeMoro nNpoaykTa
W ero napameTpoB (CocTaBa, AaBneHus, TemnepaTypbl).

PacuyeT maccoBoOM CKOpOCTU
yepes K
n pacdeT NK

PacueTt anemeHTOB
noasoasLen nu copocHom
NHUA

Onpepenexue Tunopasmepa MNK:

- BbIbOp MeToda pacyeTa;

- onpefeneHne pexvma TeyeHus:;

- pacyeT NponyckHOWM cnocobHoCTY;

- pacyeT Tpebyemon nnowaan ceana.

Pacuer:

- NMNHWIA aBapuinHOro copoca (NoABOOSALLErO N OTBOASILLENO
TpybonpoBoaoB);

- AMHaMMYecKoro NpoTMBOAaBEHUS.
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Ta6nuua 3 - WnnocTpauns COOTHOLLEHNS AaBMNEHWI B 3aLuyLLaeMom oGopynosaHum u MK

YcnosHoe
[aeneHune
obo3HavyeHue fasrne- Hasnenune B NK
B 3awmiaemom obopyaoBaHum s
MakcnmanbHoe
JaBrneHve aBapuinHoro cbpoca — Pas max
Pro — [laBneHne NomHoro OTKpPbITUS
PacyeTHoe gaBneHue —P  PHo — [aBneHne Hayana oTKPbITUSA
Py — [laBneHne HacTponkm
Ps 4 [aBneHue 3aKkpbITUS
Pabouyee paeneHune —Pp

MpumeyaHus

1 PacuyeTHOe AaBneHwue, kak Nnpasuio, MPMHUMaIOT paBHbIM paboyemy faBrneHwo unm Beie P 2 P,. ina cuctem, Haxo-
Aawmxes B akennyataunn P 2 Py,

2 CooTHOLUEHNe Mexay AaBNEHNAMU Pas max M P, XxapakTepusytowee JonycTMMOe KpaTKOBPEMEHHOE NpeBbIlleHVe pac-
YeTHOro AaBrneHnsa BO BpeMsi aBapuiHOro cbpoca, pernameHTUpyeTca cTaHgapTamu 1 B 3apybexHoln npakTuke o6o3HavatoT Tep-
MUHOM «akKyMynupoBaHue (accumulation)» (onpefeneHne TepmuHa B npunoxenun A). B cootBeTcTBum ¢ 6.2 [6] Pagmax <1,1-P.

3 CooTHOLLEHWe MexXay NOMHbIM JaBfieHNeM 1 AaBneHneM HacTPOVKN MK AaBieHneM MNOMHOro OTKPbITUS (overpressure)
— BblpaxatoT B eauHMLax namepennsa aasnenns (Pn, — P.) unv B NpoueHTax OT AaBfieHVUs HaCTPOWKU Ny AaBMeHNs MOMHOro
OTKPBITUS (Pro/ Py).

4 TpeboBaHWsA K OCHOBHbBIM XapakTepucTnkam B paboumx ycroBusx:

- P.> P, — ycnosue obsasaTtensbHoe 1 obecneunsaeT npoTtekaHue npouecca 6es yteukn vepes K, npesbilwatoLen gony-
cTUMYyIO;

- P, (Mnu Pyas) < Py < P — ycrioBue obsizaTtensHoe u obecneymBaeT cpabaTtbiBaHne cucteMbl aBapuiHoro cbpoca npu
npeBbILLeHN AaBNeHns Haj pacyeTHbIM AaBneHvem. B cnyyae, ecnn pacyeTHoe AaBneHve nNpesbillaeT paboyee (paspeLueHHoe)
AasneHvie meHee, Yem Ha 10 %, AaBneHne Havyana oTKPbITUSE AOMKHO OTBEYaTh YCnoBumio: Py, < Py, < 1,1-P, (npu ycnosuu, 4to Py
< 1,03 P). Npu ycTtaHoBke Heckonbkux MK gocratouHo obecneuunts BbiNONHEHWE TpeboBaHNs x0T Gbl ANS OAHOMO U3 HYX, ApYyrve
MK moryT 6bITb HAacTpoeHbl Ha bonblune 3HayYeHns Py, 1 knanaHbl 6yayT cpabaTbiBaTh N0 Mepe pasBUTUA aBapURHOW CUTYyaLuK;

- Pro < Pas max— YcrnoBue obsasatenbHoe 1 obecneymsaeT nonHoe oTkpbiTve MK 4o AoCTMKeHUst MakcmansbHO AoNyCTYMOro
AaBneHus aBapuinHoro cbpoca;

- P;= P, — ycnosue He obsasatenbHoe. [Npu BbinonHeHun ycrnosus MK 3akpoeTcsa cam, kak TONbKO aBapuiHas cutyaums
OyneT ycTpaHeHa, KOHTPOMb U BMeELLATENbCTBO onepaTopa He noTpebyercs.
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5 O6wue TpeboBaHusA K Bbibopy MK 1 pacyeTy nponyckHOn cnocobHOCTH

5.1 [Insa 3awwmTbl 060pya0BaHMS NPUMEHSIIOT KanaHbl U X BCNOMOraTeribHble YCTPOWCTBA, COOTBETCTBY-
towwme TpedoBaHuam FOCT 12.2.063. 3awwTe MK nognexut obopynosaHme, B KOTOPOM BO3MOXHO MPeBbILLIE-
Hve paboyero JaBneHVs Hag pacyeTHbIM: OT MUTAOLLEro UCTOYHMKE, XMMUYECKOM peakumn, Harpesa nogorpe-
BaTensiMun, CONTHEYHON pagmauun, B criydae BO3HMKHOBEHMS noxapa psagoM ¢ obopyaoBaHNeM U T. 4.

KonnyecTBo knanaHoB, Nx pa3mepbl 1 NPOMYCKHY CNOCOBHOCTL BbIOMPAOT Tak, YTOObI B 060pyaoBaHUm
He MOrT0 Co34aBaThbCs AaBleHNe, NpeBbILLatoLLee pacyeTHoe (paspeLLeHHoe) AaBneHne obopyaoBaHusi bonee
YeM Ha BENUYMHY, MpeaycMoTpeHHyto H.

5.2 [laBneHne HacCTpOWKK, Kak NpaBuio, NPUHMMaKT HE MEHee:

- pabouyero gaBneHus;

- paboyero gaeneHusi npu cbpoce B atMocdepy He TOKCUYHBIX U HE B3PbIBOMOXXapOOonacHbIX BELLECTB,
Hanpumep, BOASIHOrO napa;

- AaBneHusi, YBENIMYEHHOro MO CPAaBHEHWIO C paboyvymMMm OaBrieHMEM M3 IKOSOTMYECKUX COOBparKeHun
n/vnn coobpaxeHuit 6esonacHoOcTU, Npu cbpoce B aTMocdepy TOKCUYHbIX U/MMK B3pbIBOMOXAapOOnacHbIX Be-
wectB. B atom cnyyae BenuuuHy faBneHns HACTPOMKN OnpeaensaoT B COOTBETCTBMM C AENCTBYHOLLMMU HOP-
MaTUBHLIMW MPaABOBLIMY aKTaMu, peKOMeHAALMAMU, UNn pacyeTamm, 6asnpyroLLMMNCS Ha TEOPUM OLLEHKM pUC-
KOB.

B cnyyae 3apaHee 3ajaHHON BENUYMHbI PACYETHOrO WM paspelleHHOro AaBrieHus, OaBreHve
HaCTPOWKM BbIOUPAOT Tak, YTOObI BbINOMNHANMCL TpeboBaHus 5.1 HacTosLero ctaHgapTa.

HonyckaeTcsi no TpeboBaHUAM OENCTBYIOLLNX HOPMATMBHbIX MPABOBbLIX aKTOB, TPEO0OBaHUIO 3aKa34uka,
UNN MHBIM COODpaXeHUAM NpUHUMaTbL BGonee BbICOKME 3HAYeHUs OaBIeHUs HAaCTPOWMKK, NMpu YCNOBWUW Bbl-
nonHeHus TpeboBaHun 5.1 HacTosALwero cTaHgapTa.

5.3 [laBneHne HaCTPOWMKN NPUHUMAIOT Takum, YTobbl AaBneHe Havana oTKpbITUSA Puo HE MpeBbIano
pacuyeTHoe P (unu paspelueHHoe Ppas) 4aBneHne 060pynoBaHust — Puo < P (Unmn Puo < Ppas).

HonyckaeTtcst yBenuyeHve gaBneHus Havana otkpbitusa Puwo 4o 1,1-P (unu 1,1-Ppas), ecnu pacyeT-
Hoe P (Mnu paspelueHHoe Ppas) 4aBneHne obopynoBaHus paBHO paboyemy aaBneHunto Py .

5.4 [laBneHne NosiHOro OTKpbITUSA KnanaHoB He LOMKHO MpeBbillaTh 3Ha4YeHne, paccynTaHHoe no of-
HOW 13 chopmyr:

- Ansa Pu meHee 0,3 Mrla (3 6ap)

Pro = Pu + 0,05 MIMa (0,5 6ap); Q)
- ansa Py ot 0,3 go 6,0 MlMa (ot 3 go 60 6ap)

Pro = 1,15-Py; 2)
- ansa Py cebiwe 6,0 MIMa (60 6ap)

Pro = 1,1-Ph. (3)

HonyckaeTcsa NpUMeHATb KrnanaHbl ¢ ApYrMMy COOTHOLLEHMAMM MeXAY AaBreHneM HacTponku (gasne-
HMEM Hayarna OTKpbITUS) U AaBNEHWEM NOJHOro OTKPbITUS Npu cobnoaeHun TpebosaHmii no 5.1.

5.5 MeTtoamkn pacyeTta nponyckHor cnocobHocTu MK npuBegeHsbl B npunoxenuax O v E.

5.6 KoHCTpyKUKUA KnanaHoB 1 BCnoMoraTenbHbIX YCTPOUCTB AOMKHa:

- obecneymBaTb cBo6OAHOE MepemelleHne NOABWXKHbLIX 3MEeMEHTOB KrnanaHa U UCKMYaTb BO3MOX-
HOCTb MX BblbpoOCa;

- NCKIYaTb BO3MOXHOCTb NPOM3BOMbHOIO U3MEHEHWST PEryNMPOBOK.

5.7 MK pa3smelwsaloT B MecTax, AOCTYNHbIX Ans yaobHoro n 6e3onacHoro obcnyKuBaHns n peMoHTa.
MMpu pacnonoxeHun knanaHa, TpebyoLwero cuctemaTnyeckoro obcnyxmnsaHns Ha BbicoTe 6onee 1,8 M,
npegycMmaTpuBatloT YCTPOWUCTBaA Ans yaobcTea 06CnyKmMBaHus.

5.8 KnanaHbl cnegyeT yctaHaBnNuBaTh:

- B COOTBETCTBUU C TPEOOBAHUSAMY TEXHUYECKNX PETNTAMEHTOB;

- B 30He raszoBoWn (napoBou) gasbl;

- B MecTax, UCKro4varLmx obpa3oBaHme 3acTOMHbIX 30H paboyer cpeapl.

5.9 [na noxapo- M B3pbIBOONACHbLIX BeLlecTB M BewecTB 1-ro M 2-ro Knaccos OMacHOCTU Mo
FOCT 12.1.007, a Takke ans obopyaoBaHusi, paboTaroLLEro Npu KPUOTEHHbLIX TemMnepaTtypax, npegycmaTpu-
BalOT CMUCTEMY KranaHoB, COCTOSILLYI M3 paboyero v pes3epBHOrO KrnanaHoB, a TakkKe NepeksoYatoLLero
ycTponcTtea. Pabounii n pesepBHbIN KrnanaHbl AOMMKHbI UMETb PaBHY NMPOMYCKHYIO CMOCOBHOCTL, o6ecneyn-
BaIOLLLYIO MOSTHYIO 3almMTy 060pyaoBaHUSA OT NPEBbILIEHUS AABMEHNs CBbIe AONYyCTUMOro. ns pesmsun u
pPEMOHTa [0 KranaHoB (Npu HEOH6XOAMMOCTU U NMOCHe HUX) YCTaHaBNUBAKT TPEXXOOO0BYIO apMatypy (nepe-

10
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KrnoyaroLee yCTponCTBO), UCKIMOYaOLLY0 BO3MOXHOCTb OAHOBPEMEHHOMO 3aKpbITUs 06oux knanaHos. [1po-
XOOHOE CeYeHue B y3ne nepeknoyeHrs B nobon cutyaumm AOMKHO BblTb HE MEHee NMPOXOOHOro CeyYeHus
yCTaHaBnMBaeMoro knanaHa.

5.10 MNpwu akcnnyatauum MK He gonyckaeTcs:

- yCTaHOBKa 3anopHON apMatypbl Mexay 06opyaoBaHMEM W KranaHoM, a Takke 3a KnanaHow;

- NCMONb30BaTh KranaHbl Afsi PErynupoBaHuns AaBrneHns B 000pygoBaHum.

5.11 B 3 (INC n P3) knanaHoB OOMKHbI ObITb Yka3aHbl OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKUN U
napameTpbl:

- HOMMHanbHbIM anameTp Bxoga DN1 1 Bbixoga DN2;

- HOMUHanbHOe gaeneHune Bxoaa PN1 n Bbixoga PN2;

- K03hPMUUNEHTBI pacxoda A ra3oB (Mpy KPUTUHECKOM NUCTEYEHMWN) a1 U KUOKOCTEN az;

- Nrowaab cevyeHnst F, K KOTOPON OTHeCEHbl KoadhdULMEHTBI pacxoaa;

- AnanasoH AaBMNeHNn HaCTPOWKK;

- AaBrieHne HacTPONKK Py n/vnu gaBneHme Hayana oTKpbITUS Pio;

- AaBreHWe NOMHOMo OTKPbLITUSA Pro;

- AaBneHue 3akpblitus Ps;

- NpoTnBoAaBneHne Pn (yKasblBaloT AN HEPA3rPYKEHHbIX KranaHoB B Cryvae, ecnv B kavyecTse AaB-
neHnst HacTponkn Py (Puo) Yka3aHO AaBrneHue B 3allMLliaemMon CMCTEME, a He Ha CTeHae N3roToBuTens);

- MONPaBOYHbIN KO3 PULUMEHT OT Temnepatypbl Ki;

- TemnepaTtypa pacyeTtHas t, °C;

- paboyas cpena.

Ons obecneveHunsa 6e3onacHom akcnnyartauumn B TY 1 3[] no TpeboBaHuMio 3aka34vmka ykasbiBatoT BENU-
Y/MHY peakTUBHOW CUMbl NPV MakcumarnbHOM pacxofe Yepes knanaH, NoaTBEPXAEHHYH pacyeToM.

5.12 B B[] Ha knanaH, npegHasHa4YeHHbI AN AKCnnyaTaumMm npy TemnepaTtypax cpef 3HauMTenbHO
Bblle (HWKe) TemnepaTypbl OKpyXKatoLwen cpeabl, M3roToBUTENb AOIMKEH NPMBOANTL B TabnnyHow unm rpa-
dumyeckorn opme 3Ha4YeHus nonpaBoYvHOro KoadduumeHTa ot Temnepatypsbl Ki, a Takke 3Ha4yeHne MuUHU-
ManbHOW TemMnepaTtypbl, NPy KOTOPOW OH MOXET ObITb MpMMeHeH. NonpaBoyHbI koadduumeHT K npeacras-
nsieT cobor MHOXUTESb K JABMEHNIO HACTPOWKN P,

HonyckaeTcst NnpUMeHATb crneayoLwmne 3HavyeHnst koaddumumeHTta K, ecrnm narotoBuTens He NPUBOAUT
ux B K[ (3L0):

- Kt = 1,000 — npu Temnepatype paboyer cpeapl go 100 °C;

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

- Kt = 1,025 — npu Temnepatype pabouyewn cpegbl ot 250 °C go 300 °C.

TemnepaTtypa CTEHOK Kopryca KnanaHa MoOXeT ObiTb He paBHa pabouyen TemnepaType npolecca
BCneacTeme uanM4eckoro pacnosioXeHusl KnanaHa, CKonmeHnst HEKOHAEHCUPYHOLLMXCS MApoB HUXe Bycka
KnanaHa, ycTaHOBKM pa3pblBHON MeMOpaHbl nepes knanaHoM unu oborpesa knanaHa. KoadduumneHT Kt nos-
BONSIET KOMNEHCUPOBATb KonebaHns Harpy3ku NpyXmHbl, Bbi3BaHHbIE TEMMepaTypHbIMK AedopmaunsiMu ae-
Tanen krnanaHa, a Takke U3MeHeHUAMN PU3NYECKMX CBOWCTB MaTepuana MpyXuHbl, Kak Npu BbICOKKX, TakK U
Npv HU3KUX Temnepartypax.

5.13 Hactpoiika NK Ha ucneiTatensHoM cteHae

5.13.1 Mpwu HacTponke MK Ha ucnbliTatensHOM CTeHAE creayeT yunTblBaTb AeNCTBUTENbHbIE paboyne
ycrnosusi (Harpy3ku) Npu aKcnnyaTauum KknanaHa: BnmsiHue NnpoTMBoL4aBneHnsa n/mnn temnepaTypbl.

5.13.2 Ons MK, paboTtaiowmnx 6e3 NpoTUBOAABMEHUSA, MNP CTEHAOBbLIX MWCMbITAHUSX OaBreHue
HaCTPOWKM paccYMTLIBaIOT No popmyrie

Puven = Pa - Kt (4)

5.13.3 KoHKpeTHbI anropntm yvyeTta npoTMBoLaBNEHNs U TeMNepaTypbl NPy UCNbITAHUAX onpedensaeT
N3roToBMTENb B 3aBUCMMOCTM OT KOHCTPYKLUK KnanaHa. TunosBon anroputm npusegeH B 5.13.4.

5.13.4 nsa MK, paboTatowmnx npm NOCTOSSHHOM CTaTUYECKOM NMPOTMBOAABIIEHUN:

- Ana HepasrpyxeHHblx MK gasneHve ucnbiTaHUin Py wen NPU CTEHAOBBLIX UCMbITAHUAX PaBHO Pa3HOCTU
Mexay AaBneHneM HacTponKM Py 1 cTaTUYECKUM NpoTUBoAaBrieHneM Prer;

- Ansa pasrpyxeHHbix NK He TpebyeTcs yumTbiBaTh CTaTUMECKOe NPOTUBOAABIIEHNE BCreaCTB/E He3Ha-
YUTENBHOCTU U3MEHEHWS CUMbl 3aKPbITUS, BbI3BAHHOTO CTaTUYECKUM NPOTUBOAABMEHNEM,;

MpumMeyvyaHne — MNonpaBoyHbIN KOIPDUUNEHT Kw, YUMUTbIBAOLNN 3PEKT HENOMHOrO OTKPLITUA pasrpy-
XeHHbIx MK n3-3a npotusogasneHns, BBOAAT NMPU pacyeTe peanbHOW NPOMYCKHON cnocobHocTu B cootBeTCcTBUM € B.3.5;
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- ANs onpeaeneHns BeNNYMHbI AaBNEHNSt UCMIbITAHUIA Py yen HA NCNbITATENBHOM CTEHAE, NPU HeobXoaW-
MOCTW, cnefyeT y4uTbiBaTb Nonpaeky Ha Temnepatypy K. 3a Temneparypy, ucnonb3yemyto Ansi onpeaene-
Husa Ki, crnegyeT npvHMMaTh TEMNepaTypy Ha BXOAE B KrnanaH BO Bpemsi paboTbl HA CTeHAe U3roToBUTENS
(Npy HopMarnbHbIX YCIOBUSX);

- anropuTM:

a) no 3[] knanaHa onpeaenuTb NOMPaBKy Ha BruaHWe Temnepatypbl K;
6) paccunTaTb JaBreHMe HacTPOWKKU (OaBMNeHNE NOSIHOrO OTKPLITUS) KramnaHa npu UCMbITaHUSAX
P ven (Pro uen) MO 0gHOM 13 doopmyn
- Ans HepasrpyxeHHbIx MK

Piven = (Pu— Pncr) - K, ®)
Proven = (Puo — Prcr) - Ky (6)
- ons pasrpyxeHHbix MK
Puven = Pa - K, (7
Pro ven = Pro - K. (8)

5.14 BnusHue npotmBogaBneHus Ha yHKUMoHupoBaHue K 1 ero nponyckHyio cnocobHOCTb pac-
CMOTPEHO B NpunoxeHun b.

5.15 lNpu BO3HUKHOBEHUW BO BPEMS 3KCMMyaTauun 3aliuiLiaeMon CMCTEMbl M3MEHSAOLWMUXCA NPOTUBO-
AaBreHunn, cnegyeTt NPUMEHHATb TONbKO pasrpyKeHHble knanaHbl. B HekoTopbIx cnyyasx gonyckaeTcs npu-
MEHSATb NpefoXpaHnTenbHble MeMBpaHbl, ycTaHaBnusaeMble nocne [NK npu koHTpone n nogaepxke Aasne-
H1s B NnpocTpaHcTBe mexay MK n membpaHHom .

5.16 MNpw NpoeKTUPOBaHWM, U3FOTOBIEHMN, UCMbITAHNM U SKCNyaTaumMn Heobxoaumo cobnogatb Tpe-
6oBaHus [1] u TOCT 12.2.063.

6 OcobeHHOCTM NnpoekTUpoBaHusa n npumeHeHuns MK npamoro aencreus

6.1 PblyaxxHO-rpy30Bble kranaHbl 4ONYCKAeTCs yCTaHaBNMBaTh TOMbKO Ha CTauMmoHapHoM obopyaoBa-
HUN,

6.2 Maccy rpysa v OnvHy pbldara pbl4aXKHO-Tpy30BOro KnanaHa crnegyet BbibupaTb Tak, 4Tobbl rpy3
Haxoawurcst Ha KoHue pbidara. Macca rpysa gosmkHa 6biTb He 6onee 60 kr 1 ykasaHa (BbIOUTa unm otnura)
Ha NoBepxHOCTU rpy3a. OTHOLLEHNE NfleY pblyara He JOJMKHO npeBbiwaTb 10:1.

Mpn npumeHeHUN rpy3a ¢ NOABECKON ero coeanHeHne AOMKHO OblTb HEPa3bEMHbIM.

6.3 B KOHCTPYKLMAX pblYaXXHO-IPY30BOro 1 MNPYXMHHOrO KnanaHoB nNpeaycMaTpuBaloT YCTPONCTBO AN
NMPOBEPKN UCNPABHOCTW OENCTBUA knanaHa B pabovyeM COCTOAHMU MyTEM MPUHYAUTENBHOIO OTKPbITUSA €ro
BO BpeMmsi paboTbl 060pyaoBaHus. Bo3aMOXHOCTbL NPUHYAMTENBHOMO OTKPLITUSI AOMKHA ObITb 0becneyeHa
npv gaeneHuun, pasHoM 1 6onee 80 % gaBneHUs HACTPOWKM.

[onyckaeTtcst yctaHaBnmMBaTh knanaHbl 6€3 npucnocobneHunn ons npuHyAMTENBHOMO OTKPLITUSA, €CIN OHO
HeaonycTMMO NO CBOMCTBaM paboyen cpeabl (TOKCUYHAsi, B3pbIBOOMACcHas U T. 4.) Unm no ycnosusm npoBee-
Husi paboyero npouecca. B aTom criyyae npoBepKy knanaHoB NPOBOAST NEPUOUYECKU B CPOKW, YCTAHOBIEH-
Hbl€ TEXHOSTOTMYECKMM PErNamMeHTOM, HO HE pexe O4HOro pa3a B 6 Mec. Mpu YCroBUM UCKIHOYEHMSI BO3MOXKHO-
CTV NpyYMep3aHns, NPUKUNaHKs, nonMMmepmnsaumnm unm 3abmeaHns knanaHa paboden cpegoin.

6.4 lNpyXuHbl KNanaHoB 3alUMLLAT OT HeJONYCTMMOro HarpeBa (oxXnaxaeHus) U HenocpeacTBEHHOro
BO34encTBuA paboyen cpeabl, ECNN OHa OKa3blBaeT NOCTOSHHOE BO3OENCTBUE HA MaTepuan NpyxuHbl. ns
3TOro nepep KrnanaHomM MoryT BbiTb yCTaHOBNEHbI MEMOPaHHO-NPEAOXPAHNTENbHBLIE YCTPONCTBA.

6.5 B kopnyce knanaHa v B oTBOAALMX TpybonpoBogax crieqyeT NpeaycMoTpeTb BO3MOXHOCTb Yaa-
NeHus KoHgeHcaTa n3 MEeCT ero CKOMnseHus.

6.6 B pasrpyxeHHbIX OT NpOTUBOAABMEHUSA KnanaHax adpdekTuBHasa nnowaab y3na (aetanu) pas-
rpy3ku JormkHa ObiTb Takon, YTOObLI NPU POCTE NPOTMBOAABNEHUS HE YMEHbLUANOCh YCUNne Ha repMeTm3a-
uuio 3ateopa [MK.

6.7 TpeboBaHWs K OBYXMO3MLUNOHHBIM KranaHam

6.7.1 B KOHCTpyKUMM KrnanaHoB MOXeT OblTb MpedyCcMOTPEH cneuvarnbHbI MIoMBupyemMbli MEXaHWU3M
(ycTpoWcTBO) A58 BO3MOXHOCTM HACTPOMKN (OrpaHNYeHst) BbICOTbI MO4bEMA 30/10THUKA, C LieNblo OrpaHuye-
HMs pacxoga cpefbl, cbpackiBaeMon Yyepes knanaH. HeobxoanmMocTb HanMynst MexaHuama ykasbiBarT Mnpu
3akase.

6.7.2 B TY (B[0) knanaHoB C orpaHM4YNTENSAMU BbICOTbI NOAbEMA 30M0THMKA NPUBOAST 3aBUCUMOCTb
KoahpumLmMeHTa pacxoa OT BbICOThbI Nogbema 30noTHuKa a=f(h), no3BonstoLLyo npaBunbHO HACTPOUTL KNa-
naH Ha BENM4YNHy cbpackiBaeMOoro pacxoga.
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Mpun nocTaBke knanaHoB B KOHKPETHYIO TEXHOMNOMMYECKYH CUCTEMY, ANS KOTOPOMW 3BeCcTHa cbpackiBa-
emas paboyas cpega, B 31 pekomeHayeTCa NpMBOAUTE MPOMNYCKHYKO XapakTepUCTUKY (3aBUCMMOCTb pac-
Xoda cpefbl OT BbICOTbl NnogbeMa 3o50THMKa G=f(h)), no3BonsoLLyt0 NpaBUbHO HACTPOUTL KNarnaH Ha Be-
nnynHy cbpacbiBaeMoro pacxoga B criydyae U3aMeHeH1Us aBapunHOro pacxofga CMCTeMbI, Hanpumep, npuy ne-
pexofe CoCydoB Ha pa3peLleHHOoe AaBrieHune.

6.7.3 [Inst npaBunbHOro Beibopa KranaHoB, paboTarLwmnx B TEXHOMOMMYECKNX CUCTEMAX C MEPEMEHHBIM
npotuBogaeneHuem, B TY (3[]) cnegyeT NnpMBOAWTbL 3aBMCMMOCTb KO3adhduumeHTa pacxoga oT npoTnBoaaB-
neHust — xapaktepuctuky a=f(Pn).

6.8 TpeboBaHMs K NponopLMOHanbHbIM KrianaHam

KoHcTpykuum knanaHoB, 0coObeHHO paboTaroLLmMX Ha XXUOKMX cpegax, AOMKHbI 06nagaTh BbICOKOW cTene-
HbIO YYBCTBUTENBHOCTU K MU3MEHEHWIO AaBreHnst B npolecce cbpoca paboyert cpeabl Bo nsbexaHue 60nbLimx
konebaHu ero 3Ha4eHW, NPUBOASILLMX K:

- HecTabunbHom paboTe KnanaHa;

- MOBPEXAEHWIO KnanaHa;

- paspyLUeHuto 3aLLMLLaeMON CUCTEMbI BCrieacTBME MMOpaBNYecknX yaapos.

7 OCObEeHHOCTN NPOEKTUPOBaHMA U NnpuMmeHeHunsa UMY

7.1 KOHCTpYKUUS! KnanaHoB AOMMKHA yooBNeTBopsATh TpeboBaHuam 6.3, 6.5 — 6.8.

7.2 B xoHcTpyKuum UMY cnegyeT npeaycMoTpeTb BO3MOXHOCTb yNpaBneHns UM BPYYHYHO Unv gucTaH-
LIMOHHO.

7.3 KnanaHbl ABYXMO3NLMOHHOIO AeNcTBuMS (C 6OMNbLLION CKOPOCTLIO cpabaTbiBaHWS) U MPONOPLNOHanb-
HOro AeNCTBMA AOMXKHbI ynpaBnsaTbcs cooTBeTcTBYOWMUMN UMK (ABYXNO3MLIMOHHBIMUW MW NPONOPLMOHArb-
HbIMN).

7.4 KoHcTpykuua UMK gomkHa obecnevnBaTh €ro 3akpbiTve npu gasneHnn He meHee 95 % nasneHuns
HaCTPOWMKM NMpu ero ncnoitTaHnn B coctase UMY.

7.5 KnanaHbl, npuBogvMble B A€NCTBUE C MOMOLLbIO 9MEeKTPO3HEPru, OOMKHbI ObiTe CHabXeHbl ABYMS
HesaBMCUMbIMM APYr OT Apyra UCTOYHUKaMM NUTaHuA. B anekTpuyeckux cxemax, rae oTKIoYEHUe aHeprum
BbI3bIBAET UMMYILC, OTKPbIBAIOLWMIA KNanaH, AONYyCKaeTcs OANH UCTOYHWUK NUTaHUS.

Ona obecneyeHns 6e30MacHOCTM CUCTEM, B KOTOPbIX MMEETCH BEPOATHOCTb OTKIMOYEHUS] 3NEKTpO-
SHeprum ons BCceX UCTOYHMKOB 3MEKTPONUTaHMS, OOMKeH ObiTb MPeAyCMOTPEH KrnanaH ynpasreHus ¢ anb-
TEPHATUBHbLIM UCTOYHUKOM MUTaHWS.

7.6 BHYTpeHHMI guameTp MMMNYNbCHbIX NMHWUIA (MOABOASALMX U OTBOASALLMX) PACCHMTBIBAKOT C y4eTOM
AONYCTUMOrO 3aKa34ynkoMm BpemeHu cpabaTbiBaHMSA rMaBHOro KnanaHa.

MMNynbCHbIE MIMHUM U NVHUKX yNpaBneHus OOJKHbI obecneynmBaTb HaAEXHbIM OTBOA KOHAEHcaTa.
YcTaHaBnuBaTb 3anopHyo apMaTypy Ha 3TUX NUHUAX 3anpellaeTcs. [lonyckaeTcs ycTaHaBnNMBaTb NEPEKIO-
YaroLLee yCTPONCTBO, ecnv Npu fo6oM NOMOXEeHUN 3TOro YCTPONCTBa MMNYrnbCHas NHUS OyaeT octaBaTbes
OTKPbITON.

7.7 Pabouas cpega, npMMeHsiemasn ans ynpasneHus KnanaHamu, He JOfKHa noaBepraTbcs 3amep3a-
HWIO, KOKCOBaHMIO N MONMMepu3aunn, a Takke He JOMKHa 1 okasbiBaTb KOPPO3MOHHOE BO3ENCTBME Ha Ma-
Tepwan getanewn knanaHa.

7.8 KnanaH cHabxaloT He MeHee 4eM OABYMS He3aBMCUMO AeNCTBYIOWUMY LieNsMn ynpaBreHus, npu-
YeM Mpu OTKa3e OOHOM M3 Lenen ynpaBneHus gpyras uenb AorkHa obecneynBaTb HagexHyto paboTy kna-
naHa.

8 TpeboBaHuA K NoABOAALLMM U OTBOASALLUM TpyGonpoBoaam

8.1 Obwue TpeboBaHUA

8.1.1 KnanaHbl ycTaHaBnuBaloT Ha natpybkax unm TpybonpoBoaax, HenocpeaCcTBEHHO NPUCOeaNHEH-
HbIX K 3awWwuaemomy obopygoBaHuio.

8.1.2 lNpwu ycTaHOBKe Ha ogHOM naTpybke (TpybonpoBoae) HECKOMbKMX KNnanaHoB nnowaib nonepey-
HOro ceyeHus natpybka (Tpybonposoga) AomkHa ObiTb He MeHee 1,25 cymmapHON nnowann BXOAHbIX na-
TPyOKOB KMnanaHoB, YCTAHOBMEHHbIX HA HEM.

lMpun onpegeneHun ceveHnss NnpucoegmHUTENbHBLIX Tpybonposogos anvHon 6onee 1000 mm Heobxo-
AVMO TaKkKe y4nTbiBaTb UX CONPOTUBIIEHNME.

8.1.3 [1na noaBoAsLEero n oTeoasLLEero TpydbonpoBOAOB OOMKHbI ObITh:

- obecneveHa KOMMNeHcaumsa TemnepaTypHbIX YONMHEHWN;

- NpegycMOTpeHa 3awuTa oT 3aMmep3aHusa paboyert cpeabl;

- NpeayCMOTPEHbI MEPbI MO UCKITIOYEHUIO PE3KMX U3MEHEHMUI TeMnepaTypbl CTEHOK (TENMOBbLIX Y4apOoB)
npu cpabaTtbiBaHWK KnanaHa;
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- BbIMOMHEHbI pac4eThl Kpenexa Koprnyca kKrnanaHa 1 TpybonpoBoAoOB C y4€TOM CTaTUHECKUX Harpy3ok
N AVHAMUYECKUX YCUITUIA, BO3HMKAOLWMUX Npu cpabaTtbiBaHUW KnanaHa.

8.1.4 He ponyckaeTtcda npoBoanTe 0T6op paboyen cpedbl M3 natpybka KnanaHa, a Takke Ha ydacTkax
npucoeauHUTENbHBIX TPYOONpoBOoAOB OT 060PYyAOBaHNUS 4O KnanaHa.

8.2 TpeboBaHuA K TpybonpoBoaam

8.2.1 TpeboBaHus k nogsoasLmMM Tpybonposoaam:

- TpybonpoBoabl BbINOMHAIOT C YKIOHOM MO BCEW ANvHE B CTOPOHY cocyaa (obopyaosaHus);

- BHYTPEHHUI AnaMeTp U AnvHY TpybonpoBoda pacCcuMTbIBalOT, UCXOAs U3 Haubonbluen NponycKHON
cnocobHocTu MMK;

- BHYTpeHHU anameTp Tpybonposoaa AommkeH 6bITb HE MeHee HanbonbLLero BHyTPEHHEro anameTpa
BxogHoro naTtpy6ka [K;

- MpuW pacxofe cpedbl, COOTBETCTBYHOLLEM MakKCUMarnbHOW NponyckHowm cnocobHocTwm MK, notepu aas-
neHus APsx B TpybonpoBoae oT 3awmwaemoro obopygosaHust go MK He gomkHel npesbiwatb 3 % oT AaB-
neHus Hactponku (0,03-Py). B cnyyae, ecnu notepu gaeneHns APsx B ogsoasiiem Tpybonposoge npesbl-
watot 0,03-Py cnegyeT NpoBeCTU NPOBEPKY AUHAMUYECKON ycTonumBocTn paboThl K B cucteme — akcnepu-
MEHTarnbHO NMB0 C NOMOLLIbIO METOAOB UHXEHEPHOIO aHanuaa, a Takke ydntbiBaTb APsx Npy pacyeTte npo-
nyckHowm cnocobHoctwn MK.

8.2.2 TpeboBaHus k oTBOASAWMUM TpyOonpoBodam:

- BHYTPEHHWUI AnameTp TpybonpoBoaa JOMMKEH ObiTb HE MeHee HaubonbLIEro BHYTPEHHErO AMameTpa
BbIXOOHOro naTpybka knanaHa. Npu cbpoce cpeabl Yepes Heckonbko MK nnowaae nonepeyHoro ceveHms
cbpocHoro TpybornpoBoga AOIKHA ObITb HE MEHEE CyMMapHOW NMoLWaan BeIXO4HbIX MATPyOKOB KrianaHos.;

- BHYTPEHHWUI AMamMeTp 1 ANUHY TpybonpoBoaa paccunTbiBaoT Tak, YToObl Npy pacxoge cpeabl, CooT-
BETCTBYHOLLEM MaKCUMarbHOW NpornyckHon cnocobHocTu MK, npoTuBogaBneHme B BbIxogHOM naTpyoke MK
He npeBbIano 4ONyCTMMOro NPOTUBOAABIEHUS, YKa3aHHOro B P3;

- YYET BANSIHUSA NPOTUBOAABEHMNS NPU NPOEKTUPOBaHUKN Tpybonposoda n pacyeTe NPOnycKHOW Cho-
cobHocTn MK — B cooTBeTCcTBUM C NnpunoxexHuem b n [.9.

8.3 lMHamMun4yeckoe npoTuBoAaBrieHue

8.3.1 BenuuunHy gMHaMmMyeckoro NpoTMBOAABMEHUS ONpeaensioT Ansg BCeX CUCTEM, HE3aBUCMMO OT
KOHpMrypaumum BbIMyCKHOro TpybonpoBoaa — co COPOCOM Hanpsimyto B aTMocdepy, NMbo ANMHHbIE pasrpy-
304Hble TPYOONPOBOAbI.

8.3.2 BenuymHa npoTvBogaBneHunsi B BbIxogHOM naTpybke K nocne ero oTkpbITUsi ABNSETCA CyMMOWN
CTaTU4eckoro Pncr M anHaMmnyeckoro Pn gwi NpoTuBoAaBneHun. Mpu cbpoce cpeabl ctatmyeckoe NpoTuBO-
aaBneHne Prcr MOXeT ObiTb NEPEMEHHBIM BCIEACTBME U3MEHSIIOLLNXCS YCINOBMUIA B CUCTEME PA3rPY3KU..

8.3.3 B 3akasHon cneundukaumm MK NnpoekTMpoBLIMK CUCTEMBbI JOIDKEH YKasblBaTb 3Ha4YeHUe NpoTu-
BOAABMEHMS.
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MpunoxeHue A
(cnpaBo4HoOe)

OKBUBaneHTbI HEeKOTOPbIX TEPMUHOB, NPpNMeHsAeMble B 3apy6e>|<|-|b|x CTaHgapTax

A.1 TepMuHbI, OTHOCSAILLUMECS K 3aluLiaeMoOMy o60pyaoBaHUIO

A.1.1 TepMuH «aaBneHne pacyetTHoe P»:

1) makcumanbHo gonyctumoe aasrneHue PS (Maximum Allowing Pressure — MAP): MakcumanbHoe ycTaHaB-
nMBaemMoe AaBrieHne, Ha KOTopoe paccynTaHo obopyaosanue [3], [4], [5], [6];

2) makcumanbHoO gonyctumoe pabouee gaBneHue (Maximum Allowing Working Pressure — MAWP): Makcu-
MarnbHOe CTaTuyeckoe JaBrieHve B pabounx YCroBusX, NPU KOTOPOM BbIMOSHAIOTCS YCMOBWUS NMPOYHOCTM OCHOBHbIX 3re-
MeHTOB obopyaoBaHusi, paboTatowwmx noa aaeneHneMm. MakcumaneHo gonyctumoe paboyee nasneHne (MAWP) moxet
ObITb KaK paBHO, Tak U 3Ha4MTenNbHO Bonblue paboyero n/mnu pacyeTHOro AaBreHus.

A.1.2 TepmuH «paBneHue paboyee Pp»:

MakcumanbHoe pabouee gaBneHue (Maximum Operating Pressure). Hanbonbluee n3bbITO4HOE AaBMneHueE,
BO3HMKaloLLlee Mpu HOPMarbHOM MpoTekaHnu pabo4vero npouecca, 6e3 yyeta rMapocTaTMYeckoro AaBreHus cpepbl 1
[ONYyCTUMOro KpaTKOBPEMEHHOIO MOBBILEHNS AaBMEHNs BO BpemsA OencTBus (cpabaTtbiBaHWs) NpeaoxpaHUTENbHOro
knanana [3], [4], [5], [6].

A.1.3 TepMmuH «aaBneHue paspelleHHoe Ppas»:

paBrneHue paspeweHHoe (Maximum Allowable Working Pressure (MAWP) for the continued use (de-rated
MAWRP): MakcrmarnbHoe A0nyCTMMOE BHYTPEHHE UMW Hapy»XHOe AaBrieHne, yCTaHOBINEHHOE No pesynbTaTaM TeXHu4e-
CKOro OCBUAETENbCTBOBAHUS UMW TEXHUYECKOTO AMAarHoCTUPoBaHust. [laHHbI napamMeTp OTHOCAT K CUCTEMaM, YKe Haxo-
Asilwmmcs B akennyaTaumm [3], [4], [5], [6].

A.1.4 TepMUH «<MakcuManbHO AONYCTUMOE AaBrieHWe aBapUMHOro copoca Pag max»:

MaKkcumanbHO AonycTuMmoe AaBrieHMe aBapunHoro cbpoca (Maximum Accumulated Pressure: Makcu-
MarnbHO JONYCTMMOE AaBMneHne B 3aliuiLiaeMon cucteme B npolecce aBapuinHoro cbpoca [3], [4], [5], [6].

A.1.5 TepmuH «akkymynumpoBaHue» (Pag max - P):

akkymynupoBaHue (Accumulation): MakcumanbHO [ONyCTMMOE KpaTKOBPEMEHHOE MOBbILIEHWE pacyeTHOro
AaBneHus B npouecce aBapuiiHoro cbpoca, BblpaXXeHHOe B eAuHULAX U3MEPEHUST AaBNEHUst UMK B MPOLEHTaxX OT Mak-
cvMManbHo gonyctumoro paboyero gasnexHus (MAWP) unu pacyeTHoro Aasnexuns. MakcrmarnsHO 4onyCTUMOE NoBbiLUe-
HWe JaBneHuns ycTaHaBnMBaeTcs AencTByoWMMU HI Ans aBapuiAHbIX CUTyaumWin Npuy aKkcnnyaTaummn n noxapax [3], [4],

51, [6].

A.2 TepMuHbl, oTHocsiwmecs K MK

A.2.1 TepMUH «aaBneHne HaCTPOMKUN Pux:

1) paBneHue nNpu NpoBepke repmeTUYHOCTU 3aTBopa (Seat Tightness Test Pressure): Hanbonbliee n3bbl-
TOYHOE [aBrieHVe Ha BXOAE B KnanaH, Npy KOTOPOM 3aTBOpP 3akpbIT U 0bGecrnevmBaeTcsi 3aaaHHasi repMeTUYHOCTb 3a-
TBOpPA;

MpumeuyaHue —TepmuH «Seat Tightness Test Pressure» Gnvkanwmnim aHanor K TepMUHy «AaBneHne HacTPOMKN»;

2) paBneHue HacTPoOMKK Ha cTeHae usrotoButens (Seat Tightness Test Pressure on test stand): Han6one-
Wwee M3bbITOYHOE AaBneHWe Ha BXOA4E B KManaH, Npy KOTOPOM 3aTBOP 3aKpbIT U obecrneynmBaeTcs 3agaHHas repmeTuny-
HOCTb 3aTBOpa — Ha cTeHae marotosutens [3], [4], [5], [6].

A.2.2 TepmuH «pgaBneHne Havyana oTKpbITUSA Puo»:

1) paBneHue yctaHoBO4YHOe (Set Pressure): M36bIToO4HOE AaBneHne Ha BXoAe B KramnaH, Npy KOTOPOM ycunue,
CTpeMsLUMecs OTKPbITb KnanaH, ypaBHOBELLEHO YCUINMUSMM, YAEPXKMBAIOLLMMM 3anvparoLLuid ANeMeHT KnanaHa Ha ceane
(3], [4], [S]. [6];

2) paBneHue Havyana oTKpbITUA Ha cteHae usrotosutensa (Cold Differentiation Test Pressure (CDTP)): Us-
6bITOYHOE AaBrieHne Ha BXoAe B MPeAoXpaHuTenbHbIN KnanaH, npyu KOTOPOM ycunne, CTpeMsLleecst OTKPbITb KnanaH ,
YpaBHOBELLEHO YCUNUAMHU, yAepXXMBaOLWUMK 3anuparoLLnin anemMeHT Ha ceane Ha cteHae nsrotosutens [3], [4], [5], [6]-

A.2.3 TepMUH «aaBneHMe NOSTHOIO OTKPbITUA Pro»:

1) paBneHue nonHoro oTkpbITUA (Full Lift Pressure (Set Pressure+ Overpressure)): M30bITO4HOE MaKcu-
MarnbHoOe AaBrneHue nepesa npeaoxpaHuTenbHbIM KnanaHoM, Npy KOTOPOM M3rOTOBUTENb rapaHTUPYET AOCTUXEHWE Mon-
HOrO ero OTKPbITUS U 3asiBIIEHHYI0 NPOMYCKHY cnocobHocTk [3], [4], [5], [6];

2) npeBbIlWEHNE AaBNEeHUs MOMTHOTO OTKPbLITUA Hap AaBneHneM Havana oTkpbiTusa (Overpressure): NpeBbl-
LUeHVe AaBreHUsi NMONHOMo OTKPbITUA Haf OaBfeHVeM Hayana OTKpbITWS , B eAuMHMUAax AaBreHust unm npoueHTax ot
AaBneHns Havyamna oTKpbITUs. PernameHTpyeTcs HOpMaTUBHBIMW AOKYMEHTaMU Ha npefoxpaHuTenbHble knanaHsl [3],

(4], [5], [6]-

MpumeyaHue - B npaktuke CHI permameHTVpyeTCHA NpeBbilleHVWE AaBreHWs MOMHOT0 OTKPbITUS Hag AaBreHueM
HaCTPOWKHU.

A.2.4 TepMUH «QaBneHue nepepn KnanaHom npu copoce cpeabl Pi»:
[aBneHue nepea KnanaHom npu cbpoce cpeabl P1 (Relieving Pressure): M36biTouHOe AaBneHve nepeg,
KnanaHom npu cbpoce, Npy KOTOPOM BLIMOMHSIIOT pacyeT NPONycKHOWM cnocobHocTu cuctemsl cbpoca [3], [4], [5], [6].
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A.2.5 TepMuH «gaBneHue 3akpbIiTUa Ps»:

1) maBneHue 3akpbiTua P; (Reseating Pressure (Closing Pressure)): M3bbiToyHOE OaBneHve Ha Bxode B
NpefoXpaHUTENbHBIN KNanaH, npu KoTopom nocrie cbpoca paboyen cpeabl NPOMCXOAWUT NOCazKa 3anvparoLlero ane-
MeHTa Ha ceaJio ¢ obecneyeHem 3agaHHON repMeTUYHOCTK 3aTBopa [3], [4], [5], [6];

2) pa3Huua mexay AaBrieHMeM 3aKpbITUA M AaBrieHUeM Havana otTkpbiTua (Blowdown): Pasnuua mexay
[OaBrneHVeM 3aKpbITUSI U JaBIeHNe Havara oTKpbITUSA, B eAvHULAX AaBMNeHUs Uy NPOLEeHTax OT AaBreHus Hayana oTKpbI-
1. Pasnnua pernamentupyetcs H Ha npegoxpanutenbHble knanaxsl [3], [4], [5], [6].

MpumeyaHue —B npaktuke CHI pernaMeHTMpyIOT pasHULY MEXZY AaBIEHVEM 3aKPbITUS 1 JaBNEHUEM HACTPONKM.

A.2.6 TepmuH «nnowaab ceana F»:

nnouwanb oTBepcTUA cepgna (Bore area): lNnowaas NPOTOYHON YacT NPEAOXPaHUTENBHOMO KnanaHa — MUHK-
MarnbHas B 30He ra3oBou (naposoi) a3l [3], [6].

A.2.7 TepmuH «3adpcpekTMBHaAA nnowagb KranaHoB Ans ra3a (NpyM KpUTMYEeCKOM uctedyeHumn) — aiF [xunpgko-
cTn — aoF]»:

acdhdekTMBHAA Nnowaab NPOXoAHOro ceveHus; adpdpekTMBHaA nnowaab npoxoaHoro oteepcTus (Effective
discharge area; Effective orifice area): HomvHanbHoe 3HayeHne nnowaamn, CNonb3yemMon COBMECTHO C apdeKTUB-
HbIM KO3 pMUMEHTOM pacxoda, Ans npegBapuTensHOro pacyeTa NPonyckHOW CnocoBHOCTM NpeaoXpaHUTENbHOrO Kna-
nana [3], [6].

A.2.8 TepMUH «nponyckHas cnocobHocTb G»:

nponyckHas cnocobHocTb (Capacity): MaccoBbli pacxoa cpedbl, nognexalimin copocy n3 3aMKHYTON CUCTEMBI,
npu KOTOPOM AAaBMEHNE He NPeBbIAeT MakcManbHoOe 4oMyCTMMOe AaBlieHre B 3aMKHYTOM cnucTeme Bo Bpemsi cbpoca

3], [6].
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MpunoxeHue b
(cnpaBo4HoOe)

BnusiHne npotnBoanaBlieHUA

B.1 O6wue nonoxeHns

B.1.1 HesaBucrmo oT TOro, IPOMCXOAUT COPOC Cpeabl U3 KranaHa HanpsiMyto B aTMOcdepy, Unu B KOMMEKTOPHYIO
cucTemy, NPOTMBOAABIIEHNE MOXET NPMBECTM K MOBLILUEHWIO AaBNEHNs Havana OTKPbITUSA, YMEHbLUEHMWIO NMPOMYCKHOM
CNoCcoBHOCTM, HeYCTOMYMBOCTM paboThl knanaHa, MMbo K 0AHOBPEMEHHOMY BO3AENCTBUIO BCEX TPeX (DaKkTopoB.

B.1.2 CrtaTnyeckoe NpOTVBOAABIIEHNE B BbIXOAHOM NaTpybke KnanaHa MoXeT 6biTb NOCTOSAHHbBIM, €CIW BbIXOAHON
naTpybok knanaHa coeiHeH C TEXHONMOTMYECKUM pe3epByapoM UM CUCTEMOW, B KOTOPOW NOAAEPKMBAETCA NOCTOSAHHOE
Aasnenue. Mpun cbpoce cpenpbl cTaTm4yeckoe NPoTMBOAABIEHNE MOXET ObITb NEPEMEHHbIM BCNEACTBUE U3MEHSIOLLIMXCA
YCNOBUI B CUCTEME Pasrpy3Kku.

B.1.3 lNpumeHeHne kopoTkMx COPOCHbIX TPYD co cOpocom Hanpsimyto B aTmocdepy, 0bblMHO NpuBoauT K Gonee
HU3KUM AUHaMWYECKMM MPOTUBOAABIEHNAM, YEM B CUCTEMAX C AMMHHBIMU COPOCHBIMK TpyGamm.

Bbicokoe nMpoTuBOAaBrieHne MOXEeT BO3HUKHYTb Aaxke npu cbpoce cpedbl Yepes KOpoTkne TpyObl Hampsmylo B
aTMocdpepy 13-3a KpUTUHECKOrO NCTEYEHNs B caMol Tpybe unm Ha Bbixoge 13 Hee. B cBA3n € aTMM, BENUYMHY AUHaMK-
YeCcKoro NpoTUBOAABMEHUS CrieqyeT onpeaenaTb ANs BCEX CUCTEM HE3aBWCMMO OT KOHdUrypaumm cbpocHoro Tpy6o-
nposoaa.

B.2 Bnusinne ctatnyeckoro npotueogaBneHus Ha otkpbitne MK

B.2.1 B Hepa3srpyxeHHbix K cTaTnyeckoe NnpoTnBoAaBrneHne B BbIXOOHOM naTpybke knanaHa yaepxveaeT 30510T-
HVK B 3aKPbITOM NMOMOXEHUN CUIMON, AOMOMHAOLLEN CUMY NPYXXWHbI.

[laBneHne HacTpoONKn knanaHa Ha cteHae 6e3 cTaTnyeckoro MPOTUBOAABIEHUS JOMMKHO ObiTb YMEHbLUEHO Ha Be-
FINYMHY, paBHYO CTaTUYECKOMY MPOTUBOAABIEHMNIO.

b.2.2 B pasrpyxeHHoM [NK cunbgoH nnm nopLieHb NpUMEHSIIOT ANns YMeHbLUEeHUs1 60 yCcTpaHeHNs BO3AENCTBUS
NPOTMBOAABMEHNS Ha AaBMNeHNe HaCTPOMKU.

b.2.3 B UMY gna nopgaepxaHnsa OaBreHUs HAaCTPOMKM MpU Hannuumu ctaTuyeckoro npotusogaBnenus 3a [TIK,
cbpoc cpeabl n3 UMK ocywectenstoT B atTmocdepy unu B Tpybonposoa nocne UMK ¢ atmocdepHbIM faBneHMem unm
BbinonHaoT UMK ¢ pasrpyxeHHbIM 331.

Ona UMK npoTvBogaBneHne He AOMKHO BNWATbL Ha BENWYMHY XxoAda (Mogbema) 30M0THWMKA Mpu cpabaTtbiBaHum
KnanaHa.

b.2.4 MNpun nepeMeHHOM NPOTUBOLABIEHUN NPUMEHSIIOT pasrpykeHHble npyxuHHble MK nnn UMY, nnbo yctaHas-
NMBaIOT NOCIIe HepPas3rPY>KEHHOro KnanaHa NpsMOoro AencTBUS MeMOpaHHO-NpeaoXpaHUTenbHOe YCTPOMUCTBO Ans obec-
neYyeHns NOCTOAHHOIO AaBMEHNs 3a KnanaHoM.

B.2.5 Ecnn BenuM4mMHa nepemMeHHOro NpoTMBOAAaBeHNs Marna, To AoNyCcKaeTCa NPUMEHSTb HepasrpyXeHHbIe Kna-
naHbl NPV BbIMOMHEHNW CrEeaYyOLWMNX YCIOBUIA:

- NPW HACTPOWKe KnanaHoB Ha UCMbITAaTENbLHOM CTEHAE YYUTLIBAKOT CTaTUYeCcKoe NPOTUBOAABIIEHME;

- MakcumarnbHoe AaBrieHve Bo BpeMs copoca paboyert cpefbl He NpeBbIWaeT AOMYCTUMBIX OFPaHUYEHUn No no-
BbILLEHMWIO AaBMNeHus B 3awuiLiaemMomMm obopyaoBaHum.

B.3 BnusiHne auHaMunyeckoro npotuBoAaBrneHus Ha pyHkumoHnpoBaHue MK 1 ero nponyckHyro cnocobHocTb

B.3.1 [InHamnyeckoe NpoTMBoAaBEeHNE NPOTUBOAEVCTBYET NOABLEMHON CUIe, yAEPXKMBAIOLLEN 30NT0THUK B OTPbI-
TOM COCTOSIHUW.

B.3.2 B HepasrpyxeHHOM KnanaHe AMHaMmuyeckoe NpoTMBOAABEHNE MOXET Bbl3BaTb XaoTNYHOE (HecTabunbHoe)
cpabatbiBaHue KrnanaHa, CneacTeBMeM KOTOPOro MoryT 6biTe BUGpauns unm pnatrep, BNvsALWMe Ha (OyHKLMOHMPOBaHWE
knanaHa u Tpybonposofos. [Npn Bubpaunn 30M0THUK COBEPLUAET YacTble BO3BPATHO-MOCTyNnaTenbHble OBWKEHWS, CO-
npukacasce ¢ ceanom. lNpu dpnaTtrepe Bo3HMKaeT BUOPaLMA, NPU KOTOPON 30MOTHWUK HE BXOAMT B COMPUKOCHOBEHUE C
CeAIoM B X0A4e LuKra.

B.3.3 lNpu NpyMeHeHUN HepasrpyXeHHbIX MPYXWUHHbIX KnanaHoB AWHaMUyeckoe NpPOTUBOAABIEHUE He AOIKHO
npeBbilaTh A4OMYCTUMOrO NPEBbILLEHVS NPOTVBOAABIEHNS Ha AaBNeHWeM HacTPOWKX, ykazaHHoro B Tabnuue b.1.

Tab6nwuuya B.1-[JonycTnmoe npeBbllleHNE AMHAMUYECKOTO NPOTUBOAABINEHUS] HAZ AABNEHNEM HACTPOWKN

[MHamunyeckoe npoTuBogaBneHue, Pngu ANS KNANaHoB, 3KCNyaTMpPyeMbIX Ha pasnuyHbIX Cpeaax U pexvmax
[asneHve ABYXMO3MLMOHHBIXY NpOnopLMOHasIbHbIX
nonHoro noa 33n Ha 39n? nog 39n°
OTKPBITUS Pro ras, nap [ XKUOKOCTb ras, nap XWNIOKOCTb ras, nap | XKUOKOCTb
KpUTUYECKUI ] 6EeCKaBUTALMOHHDI | [OKPUTUYECKUIA KpUTUYECKUIA 6ECKaBUTALMOHHDIA | KPUTUYECKUI | [OKPUTUYECKWIA | 6eckaBUTaLMOHHbIN
He Gonee
<0,10-P, >20,10-P, ¥ <0,10-P, <0,010-Py
1,1.P,
Bonee
11.p <0,15-P, >20,15-P, ¥ <0,15-P, <0,015-P,
1) H

Y [Ins knanaHoB Tuna ABYXNO3ULMOHHbIX K.

2 [1ns NOMHO- 1 CpeaHenoAbeMHbIX KranaHoB.

3 N ManonoAbeMHbIX KnanaHos.

4 Tak kak npv noaade cpeabl Ha 331 NPOTUBOAABNEHUE NOMOraeT noabemy 3311, €ro BENUUMHY NPU KPUTUHECKOM PEXMME OrPaHNYMBaIOT 3HAYEHUEM
P gun < Bp*P1. B NpoTUBHOM criyvae yBenuyeHne NpoTUBOAABNEHNS NpUBEAET K YMEHbLLEHWUIO NPOMYCKHOW CMocOBHOCTM knanaHa.
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B.3.4 PasrpyxeHHble MK pekomeHayeTcs NpUMEHATb eCcrnu:

- npu cpabaTbiBaHWM knanaHa B cbpocHoM TpybonpoBoae BO3HMKAET BbICOKOE AMHAMUYECKOE MPOTMBOAABIIEHME;

- cTaTnyeckoe NPOTUBOAABMEHNE MO OTHOLLEHWIO K AABMNEHNIO HACTPONKM (OaBNEHUI0 HaYana OTKPbITUS) U3MEHS-
€TCH B LUMPOKOM AuanasoHe.

PekomeHpayeTcs pasrpyxeHHble NK npyMeHsaTs npu npotnsogasneHunsx Pn, He npesbiwatowwmx 50 % ot AasneHus
Hayvana oTKpbITKS.

B TY u 31 Ha knanaHbl M3rotoBUTENb OOMKEH OblTh YKa3biBaTb 3HA4YEHUE JOMYCTUMOrO NOMHOro NpoTUBOA4aBNe-
HUS Phn.

B.3.5 B pasrpyxeHHOM krnanaHe BbICOKOe NpoTuBOoAaBneHue byaeT co3gaBaTtbh CUIY 3aKpblTUSE HA HEPa3rPyXeH-
HYI0 YacTb 30f10THMKA, YTO, HAPAAY C yBENTMYEHNEM CYMMaPHOW XECTKOCTU YNPYrux aNeMeHToB, (Hanpumep, BCreacTane
[00aBNeHns XeCTKOCTU CUIMbGIOHA), MOXET MPUBECTM K YMEHBLUEHMWIO CTEMEHW OTKPLITUS KnanaHa U, COOTBETCTBEHHO,
K YMEHBLLEHWIO ero NPOMyCKHOM CNOCOBHOCTHU.

B.3.5.1 MNonpaBo4Hbie KoaPULMEHTLI MPOMYCKHON CNOCOBHOCTU Kw, YYMThIBAIOLLME HEMONHOE OTKPLITUE Pasrpy-
xeHHoro [NK n3-3a gencTemsa npoTuBoAaBnNeHUs, AOMKHbI ObITb NpUBeAeHbl 3rotoButenem B TY n 3[0 Ha knanaHbl.

b.3.5.2 lMpu npegBapuTensHOM pacyeTe pasrpyXeHHoro npyxuHHoro MK gns onpegeneHus koaddpuumeHta Kw
JonyckaeTcs nonb3oBaTbCA NPUBEAEHHLIMW Ha pucyHKke W.1 rpachmkamun 3aBUCMMOCTM MONPaBOYHOrO KOaduLmMeHTa
Kw, yuntbiBatowlero addekT HEMOMHOro OTKPbITUS pasrpyxeHHbix MK n3-3a npoTnBogaBneHnsi, OT OTHOLLEHMS NPO-
TUBOAABIEHUS K AABMEHWI0 Havana oTkpbITna knanaHa Kw =f(Pn/Puo), nnbo paccuntbiBaTh o dopmynam tabnuuel .1.
Ha rpacpumkax pucyHka W.1 npuseneHsl cpegHne 3HavyeHnst Ky, pekoMeHOOBaHHbIe PAAOM U3roTOBUTENEN KnanaHoB.

OkoHYaTenbHbIA pacyeT NPOMyCKHOW CMOCOOHOCTU KnanaHa crnegyeT BbIMONHATbL NO 3HaYeHusM Kw, npeacTas-
NEHHbIM N3roTOBUTENEM.

B.3.5.3 Ana uMnynbCHbIX NpeaoxpaHuTeNbHbIX KrnanaHoB, paboTallmx Ha razoobpasHbix cpefax B YCroBUsX
KPUTMYECKOro NoToka M cooTBeTcTByoLWeN B.2.3, nonpaBoyHbI KO3DULMEHT, yunThIBaOLUI 3P EPEKT HEMOMHOIO OT-
KpbITMSA 13-3a npotuBoaasnexHus, Ky =1,0.

B.4 BnusiHne npotuBoaaBrieHUA U KOHCTPYKLIMU KOJMJEKTOpa Ha pacuyeT pa3mepoB u Bbi6op MK

B.4.1 IlnHua cbpoca n hakenbHbIV KONNEKTOP A0MMKHbI NPOEKTUPOBAaTh Tak, YTOObI AMHaMM4eckoe NpoTMBoAaB-
NeHne ANs HepasrpyXeHHbIX KranaHoB He NpeBbIlwano npeaensl, npuBeaeHHble B Tabnuue b.1.

B.4.2 Cuctema chakenbHoOro konnekropa gofmkHa 6biTb CNPOEKTPOBaHa TakuM 06pa3om, YToObI rapaHTUpoBaThb,
YTO CTaTUYECKOE NPOTNBOAABNEHNE, BbI3BaHHOE COPOCOM UMW pasrpy3kor OT APYrMX MCTOYHMKOB, He ByaeT 3aTpyaHATb
OTKpbITUE NpefoXpaHUTENbHON apmaTtypbl Npu AaBneHWn, HeobxoaNMMOM AN 3almThl 0bopyaoBaHus. Tak Kak npoTu-
BOAAaBMNEHNe PacCcYnTbLIBalOT HA OCHOBE aHanv3a nepenaga AaBneHus B cUCTeMe pasrpy3ku, NPOEKTUPOBLUMK CUCTEMBI
OOMXKEH ykasblBaTb 3HaYeHMe NonHoro npotnsodasneHus npu 3akase K.

6.4.3 B cBA3n ¢ Tem, 4TO NPOTMBOAABIEHNE MOXET OKa3blBaTb BNMUsIHUE HA NPOMNYCKHY cnocobHocTk MK, pacuet
pa3MepoB pa3rpy>XeHHOro knanaHa cnegyeT NpoBoAWTL B [iBa aTana:

- paccunTaTb KranaH ¢ UCnonb3oBaHMeM npeaBapuTenbHOro 3HaveHus koadduuneHta Kw, yumTbiBatowero ad-
ekt HenonHoro oTkpbITMA MK n3-3a npotmeoaasnenus. KoaddumumneHT moxeT nnbo paBHATLCA Kw =1,0 nubo moxeT
YyYnUTbIBaTb BNUSIHUE NpeAnonaraeMoro nofHoro NpoTMBOAABIEHNS;

- Mo pe3ynbTatam NpeaBapUTENbHOIO pacyeTa pa3mepa KranaHa W ero NponyckHon cnocobHOCTH, paccyuTaThb
TNIVHUIO Pasrpys3kun 1 pasmepbl KONNEKTopa;

- onpenenutb 3Ha4veHue koadpdumumeHTa Kw 1 BbINONMHUTE OKOHYaTENBHBIN BbIOOP KnanaHa;

- 3HayeHWe NpPoTUBOAABIEHMA cneayeT yka3aTb npu 3akase (K.

MoapobHee BO3MOXHas UTepaumnoHHas npoueaypa Bbibopa 1 pacyeTa knanaHa ¢ y4eTom NpoTUBOAaBMNEHNS ONu-
caHa B [1.9.

B.4.4 B VIMNK npoTvBOAaBneHve He JOIMKHO OKa3biBaTb BIIUSHWE HA AaBrEHNE HACTPOWMKU U NMPOMYCKHYI0 Cnocob-
HOCTb KIanaHoB.

PacueT pasmepoB c6pocHoro TpybonpoBoaa 1 ghakenbHOro KosnekTopa B JaHHOM Crydae OCHOBbIBAETCS Ha Apy-
rmx goakTopax.
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MpunoxeHue B
(cnpaBo4HoOe)

MprHUMNUanbHble cXeMbl PaboTbl HEKOTOPbLIX KOHCTPYKUMi MK

B.1 MpuHuunmansHble cxembl paboTbl HEKOTOPbLIX PacNPOCTPAHEHHbIX KOHCTPYKUMIA MK, KoTopble HYXHO Y4nTbI-
BaTb Mpu BbIbOpe 1 pacyeTe NPoMnyckHOM CNOCOBHOCTH, NpMBEAEHbI HA pucyHkax B.1 — B.3.

B.2 Cxema gencTeums OaBNeHUA 1 YCUNWUIA B HEPa3rpy)XeHHOM KranaHe npuBefeHa Ha pucyHke B.1.

HepasrpyxeHHbii K — 3To ABYXNO3VLMOHHBIV KianaH npsSIMOro AeNCTBUS C MPYXUHHBIM MEXaHN3MoM. PyHKLMo-
HMPOBaHWe knanaHa OCHOBAHO Ha paBHOBeCUW cuil. Harpyska oT npyXWHbl NpeaBapuTenbHO ycTaHoBeHa Taknum obpa-
30M, YTOObI YPaBHOBECUTL CUIY, NPUMOXKEHHYIO K 3aKPbITOMY 30M0THUKY AaBrNeHneM cpeabl B CUCTEME UNK pesepByape
(BxogHOM naTpybke knanaHa), paBHOM OaBMEHWI0 Havana oTKpbITUS Knanaxa. MNpu npubnmxeHun gaBneHns cucTemMsl K
AaBMNeHUo Havana oTKpbITUSA, pe3ynbTupyloLee yeunme Mexay 30f10THUKOM 1 naTpyokom npubnuxaeTtcs K Hynto. Ecnn
AaBneHuve A0 KnanaHa HUxe 3aaHHOoro, 3aTBop 3akpbIT. Ecnv AaBneHne [o knanaHa Bbilwe 3a4aHHOro, cuna AaBneHus
Ha 30MOTHMK MPEBbILLAET CUNY MPYXWHbI 1 KNanaH oTKkpbiBaeTcs. [pyn yMeHbLUeHUN AaBneHns 40 AaBMNeHNs 3aKpbITus,
KnanaH 3akpbiBaeTtcs. [pu AencTBUM CTaTM4ECKOro NMPOTMBOAABIIEHNS HA BbIXOAE KnanaHa, cuna AasfieHus, Bo3gen-
CTBYIOLLASA HA 30/10THUK, IBMAETCS JONOMHUTENbBHOW K CUIIe MPYXWHbI.

OTa AononHuTenbHas cuna yBenuyveaeT AaBreHne, Npu KoTopoM ByaeT NponcxoanTb OTKPbITUE HepasrpyxeH-
Horo knanaHa. Ecnv Bo3gencTene ctatmyeckoro NnpoTMBOAABIEHNS ABMASETCA NePeMEHHbIM, TO AaBfneHune, Npyu KOTOPOM
OyaeT npomcxoauTb OTKPbITUE, ByaeT M3MEHATLCS.

B.3 PasrpyxeHHbi 1K — 910 knanaH, B KOTOPOM KOHCTPYKTUBHO, C MOMOLLIbIO cunbdoHa nmbo apyrux (cneunans-
HbIX) CPEACTB pa3rpy3kn 30M0THMKA, YMEHbLIaeTCs BO3AENCTBME NPOTUBOAABIIEHUS HA €ro SKCNiyaTauMoHHbIEe Xapak-
Tepuctukm. Cxema AeNCTBUS OABMEHWIA U YCUIMUIA B KranaHe npvBefeHa Ha pucyHke B.2.

1) KnanaH ¢ pa3srpy3o4HbiM cunbdoHOM (pucyHok B.2a)

B knanaHe cunbgoH KpensT K 30MoTHUKY. BcnedcTeBre GonbLumMx 4OMYCKOB Ha reoMeTpuyeckue pasmepbl Cunb-
dOoHOB B NpoLiecce N3roTOBMEHWS, a Takke AnA obecneyeHns rapaHTMm Toro, YTo NPOTUBOAABNEHNE He OyaeT yBenu-
yYMBaTb JABMNEHNE OTKPbITUSA KnanaHa, acpdekTrBHas nnowaab cunbgoHa Fsp fomkHa ObITe HE MeHee nnowaan ceagna
F (F 2 Fog). MNpyn aTOM, NpK yBENNYEHUN NPOTUBOAABNEHUS AaBMNeHNe OTKPbITUA BydeT ocTaBaTbCs HEU3MEHHBIM WK
cHWXaTbCs. B cnyyae noHWxeHWa aaBneHns oTKpbITUSA KnanaHa, BbI3BaHHOro NpoTUBOAABNEHNeM, AaBeHe 3aKpbITUs
Takke byaeT cCHMxXaTbCs, YTO NpuBedeT K bonee ANUTENLHOMY BbINYCKy cpeapbl.

BHyTpeHHsiA obnacTtb cunbdoHa (pucyHok B.2a) gomkHa BbiTe cBSidaHa ¢ aTMocdepHbIM AaBrneHnem Ansa obec-
neyeHns Hagnexatien pabotbl cunbdoHa. MNpu pacnonoxeHnn knanaHa B MecTax, rae BbiNyck B aTMocdepy npeacTas-
nseT 0NacHOCTb, NN He paspeLLeH Mo 3aKkoHodaTenNbCTBY, BbIMYCK BO34yXa AOMKEH NpoBoaMTbCs B 6e3onacHoe mMecTo,
rae oTCyTCTBYeT NpOTMBOAABIIEHME, KOTOPOe MOXET BO3AEVCTBOBATL Ha AaBlIEHNE OTKPbITUS KnanaHa.

2) KnanaH ¢ 30M0THWKOM 1 nopLUHeM (pucyHok B.26)

K opyrum cpeacteam pasrpysku 30110THUKA OT MPOTUBOAABMAEHMNS MOXHO OTHECTM 30MTOTHUK C NOPLUHEM (PUCYHOK
16). OTa KOHCTPYKUMA paboTaeT aHanoOrM4HO KOHCTPYKLMN C pasrpy304HbIM CUITbOHOM.

B.4 VIMnynbCHO-NpefoXpaHnTensHoe YCTPOUCTBO

UMY cocTomnT 13 rmaBHOro KranaHa, KOTopbli 0ObIYHO MMEEeT Hepasrpy>XeHHbIN 30N0THUK, U BHewwHero UK. Mpu-
mep UMY npueeneH Ha pucyHke B.3. Y 3onoTHuka MK Hag3onoTHMKOBasi NONOCTb UMEET BonbLUyto Nnowaab, Yem noa-
30M0THMKOBAs. [1o AOCTUXKEHWSA AaBMEHUS HACTPOMKN, BEPXHSAS N HIDKHAS NOMOCTU HaXoA4ATCs NoA OAMHaKoBbIM pabo-
YMM JaBneHneM. Tak Kak BepXHsist MOIOCTb 30/10THMKA MMeeT GoMbLUyto NNoLwaAb, paBHOAENCTBYIOWAA cuna nioTHO
yAepXxuBaeT 30M0THUK Ha ceane. lNpy NoBbIEHNW AaBMeHWsl, paBHOL4ENCTBYOLLAsA Cuna yBenmunuBaeTCcst U cunbHee
NpwXMMaeT 30M0THUK. [laHHOe CBOWMCTBO MO3BONsieT ucnonb3oBaTth GonbwmHcTBO UMK npu 6onee BbICOKOM Makcu-
ManbHoO oxugaemom paboyem gaBreHum, yem ykasaHo B 5.3. [Npu gaBneHnn Hayana otkpbiTna UMK nosbiwaeT gasne-
HWe B HWXKHEN nonoctu (NMMbo cbpackiBaeT AaBneHne 3 BEpXHEn NonocTu) 30M0THWKA, PaBHOAENCTBYOLWAN cuna Te-
nepb HanpaeneHa Beepx 1 3onoTHUK [TIK nogHumaeTcs. Mpu noHwkeHnn aasnenns, UMK s3akpbiBaeT BbiNyck U3 HaA30-
NOTHUKOBOW (MOA30MOTHUKOBOW) MOMIOCTU, TEM CaMbIM BOCCTaHaBNMBas AaBreHVe, a paBHOAENCTBYIOLLAs cuna Bo3spa-
waet 3o50THUK [TIK Ha cenno.
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PucyHok B.1 — CTtaTnyeckue gaBneHus B TUMOBOM HEPA3rpy>XEHHOM ABYXNO3uLMoHHOM MK
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PucyHok B.2 — CtaTnyeckue faBrneHnst B TUMOBOM pa3rpyXeHHOM ABYXNo3nLmoHHoM MK
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MpunoxeHune I'
(cnpaBo4HoOe)

ABapuitHble cuTyauum, npueoasLme Kk cpabarbiBaHuio MK

.1 CueHapumu aBapuMrHbIX CUTyaL U

CueHapun aBapuiiHbIX CUTYaLui KnaccuuumpyoT no pruandeckoMy MexaHn3my, Bbi3biBaloLLEMY aBapunHoe Mno-
BbILLEHME AaBneHus, crieqylowmnm obpasom:

- HapyLLeHe MaTepuanbHoro 6anaHca cMcTeMbl, NPUBOASLLEE K HAKOMIEHMIO NMPOAYKTa B OrpaHNYeHHOM obbeme
W, KaK crieiCTB1e, aBapMnHOMY MOBbILLIEHWIO AABIEHNS;

- HapyLlleHue Tennosoro 6anaHca cuctemsl. MNpuyrHamMmn pocta faBneHns B 3TOM Criydae SBMASIOTCA BCKUNaHne
nNpoayKTa B 3allMLaemMon CUCTeMe U/Unmn ero TENMOBOE paclUMpeHne B OrpaHN4YeHHOM obbeme.

I".1.1 HapyweHne maTepuansHoro 6anaHca

CueHapun HapyLleHns matepuansHoro 6anaHca xapaktepHsl AN 6onbWWHCTBa TpybonpoBoAos, 060pyaoBaHNs
1 MaLLuH, paboTalwux nog AasnexHnemM. Hapylwenune 6anaHca nogpasymeBaeT HecobnoaeHe TOXKAECTBEHHOCTH CyMM
pacxofoB pabouynx cpef Ha BXoAe M BbIXOAe 3aliuLLaeMol CUCTEMbl BCeACTBUE:

- aBapWIAHOTrO 3aKpbITUSI BbIXOAA, HANpPUMeEP, U3-3a HEMCNPaBHOCTY apMaTypbl, CUCTEMbI YNPaBNEeHUs Unv owmnbkn
oneparopa;

- OTKPbITUSA UMW PE3KOro YBENMYeHNs BXOAHOrO NoToKa, HanpuMep, 13-3a oTkasa perynvpyoLwen nnu gpoccenbs-
HOW apMaTypsbl, MO0 OWMGKM onepaTopa;

- BO3HUKHOBEHMUSA «HELITaTHOro» BXOAHOrO MOTOKA M3-32 HapyLUEHWs LEeNOCTHOCTM KOHTYPOB 3aluLLaeMOon Cu-
CTeMbl, Hanpumep, Npu paspbiBe TPYOKU KOXyxoTpybyaToro TennoobMeHHMKa, C UICTEYEHNEM CPeAbl U3 MPOCTPaHCTBa
BbICOKOIO JABMEHMS B MPOCTPAHCTBO HU3KOTO AaBIEHUS.

CueHapun c HapylleHneM TofbKO MaTepuanbHoro 6anaHca, kak npasuro, Hambonee npocTbl AN pacdeTa —
[OCTaTOYHO OLEHUTb BO3MOXHYIO pas3HOCTb OO bEMHbIX PACXOA40B Ha BXOAE U BbIXOAE 3alLULLAEMON CUCTEMbI NpY Na-
pameTpax copoca. OCnoXHALLMMK haKTOpaMm OLIEHKN CLEEHAPUEB ABNSATCA:

- CMOXHOCTb pacyeTa aBapuiHbIX NOTOKOB Ha BXOAE B CUCTEMY BCMeACTBME paspyLUEHUs LLeNTOCTHOCTU KOHTYPOB
3aLumLiaemMon cuctembl NGO Yepes apmatypy (3anopHyto, perynmpyoLLyto, ApoccernbHy), paboTatoLlyto B HepacHeTHOM
pexume, B 0COBEHHOCTN Ans cnyyas ¢ KpUTUYeCKUM ucteveHmemM rasoobpasHoro npogykta unu asyxdasHonm cmecwy;

- HanuuMe B 3awWuLLLIaeMON CUCTEME HECKONbKUX a3 cpeapl;

- U3MEHEHVEe coCcTaBa cpedbl B annapaTte B NpoLecce pa3BUTUS aBapUHONoO CLeHapus.

I".1.2 HapyweHwne Tennosoro 6anaHca

Mpu HapyLweHun TennoBoro 6anaHca BO3MOXHO HapyLleHne maTepuanbHoro 6anaHca.

HapylieHune TennoBoro 6anaHca MOXeT HacTynuTb BCNEACTBME MPOLIECCOB, NMPUBOASALLMX K:

- NPEBbILLIEHNIO TENIIOBOW HArpy3ku;

- pacxoXaeHuto B TEMMOBbIX MOTOKax Ha BXOAE U BbIXOAE CUCTEMbI B NONb3y TEMNMOBOro NOTOKa Ha BXOAE;

- BO3HMKHOBEHUIO aBapUNHOIO BHELLHEro TeNMOBOro NoToka.

CueHapun HapyLleHus TennoBoro 6anaHca xapakTepHbl Ans:

- 06opyaoBaHNs ¢ HenocpeacTBEHHbIM NOAOIPEBOM, HAaNpUMep, A5 KONTOHHbIX UM TEMNOOOMEHHBIX annaparos,
a TakKe eMKOCTEN C HapyXXHbIM UMy BHYTPEHHUM OBGOrpeBoOM, HanpuMMep, NpyM OCTaHOBKE Mepekaykn oborpeBaemoro
npoaykta n, ocobeHHo, Npu OAHOBPEMEHHOM 3aKpPbITUM BXOA0B U BbIXOA0B 3alLULLIAEMON CUCTEMbI;

- CUCTEM, B COCTaB KOTOPbIX BXOAAT annapatbl C HAPY>KHbIM OXNaXOEeHWEM, HanpuMep, annapaTbl BO34YyLIHOro
oxnaXaeHusi, Koraa no Tem Unu MHbIM NPUYMHAM CUCTEMA OXNaXAeHWst NpekpalLaeT paboTaTb.

Bo3HMKHOBEHME aBapUMHOrO BHELLHEro TEMMOBOro NOTOKa BO3MOXHO BCNeaCTBUE:

- noxapa (oguMH M3 caMbiX YacTbIX M TUNUYHBIX CLEHapUeB pacyeTa AN annapaTtoB camoro pasHoobpasHoro
BUAa);

- Hepac4eTHOro pexuma paboTbl pakenbHOM CUCTEMBI, CONMTHEYHOW pagvaumm 1 T. n. [laBneHne MOXeT NOBbICUTLCA
BCMNeACTBME MCNapeHnsi, AecopbLmn, pacLUMPEHs XXUAKOCTU B 3aMKHYTOM 06beMe, Hanpumep, CKMKEHHbIX rasos;

- HapyLUEeHUS LIeNOCTHOCTM 3aLlUULLLIAaEMON CUCTEMbI, HAaNpUMep, TOT Xe Cryyai paspyLueHnus TPYOKn KoXXyxoTpy6-
yaTtoro TennoobmMeHHuKa. B aTom cnyyae TennoBon NPUTOK COBMELLLAETCSH C MacCOBbLIM MPUTOKOM;

- BbllWIEALEN U3-Noj KOHTPOMS 3K30TEPMUYECKON XMMWUYECKOW peakuMm — BO3HUKHOBEHME WCTOYHWKOB Tenna
BHyTpu annapata. Cniyyan xapakTepeH AN XMMUYeCcKnx MPOM3BOACTB, rAe K HapyLLeHuto Tennosoro 6anaHca gobasns-
€TCA HapyLleHe MaTepuanbHOro 6anaHca 13-3a caMor XMMUYECKON peakuun.

.2 PacueT cueHapueB aBapuMHbIX CUTyaLuin

Mo cTeneHn CNoXHOCTM pacyeTbl CLieHapueB MOTyT BapbypOBaTbCA B OYMEHb LUMPOKUX Npeaernax:

- PN «NPOCTBIX» CyYasx TeNMoBOro pacLUMPEHUs XUAKOCTW UMK ra3a B annapaTe unv NnoBepXHOCTHOro BCKMNa-
HMUS OOHOKOMMOHEHTHOM XXWOKOCTU pacyeT CBOAAT K OLieHKe NMpUTOKa Tenna B eAVHWLY BPeMEHWN 1 NOpOXKAaeMOoro Um
yBenuyeHns obbema NpoayKTa B annapaTe 13-3a TENSI0OBOro pacluMpeHmnst (pacyeT ¢ Ucrnonb3oBaHveM koadduumeHTa
06bEMHOro pacluMpeHns) UM BCKUNaHMs (pacyeT C UCMoNb30BaHWEM CKPbITOW TeNNoTbl UCMapeHns);

- MPY NOBEPXHOCTHOM BCKUMaHWM MHOTOKOMIMOHEHTHBIX XUAKOCTEN (0COBEHHO LLUMPOKOro COCTaBa) MOXET noTpe-
6oBaTbCs y4eT U3MEHEeHUs cocTaBa NPoAyKTa B annapaTte No Mepe ero BbIKMMNaHus 1, CnegoBaTenbHO, AMHAMUYecKoe
MoZenvpoBaHue 3Toro npowecca B TOM U MHOM BUJE;

- Npu 06bEMHOM BCKMNaHUM (KUMEHNE NEHUCTBIX XMOKOCTEW, a TakKe KUNEHNe XMUAKOCTEN B CUCTEMAX C MarbiM
paccTosiHMeM Mexay CTeHkamu, Hanpumep, B oborpeBatoLmx pyballkax) TpebyeTcs ydeT AByxdasHoro xapakrepa ca-
Moro cbpoca (B 9ToM crnyyae Ha cbpoc BMecTe C napoBoi da3on OyaeT nocTynatb U xuakas);
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- HauGornee CroXeH pacyeT CUCTEM C 3K30TEPMUYECKUMU XUMUYECKUMU PeakLUsMU, Tak KaK Anst HUX K 06 beMHoMyY
kuneHuto fobaenseTcs elle 1 HeobXxoaMMOCTb pacyeTa camyx peakumii U BbIAENSEMOrO UMY TENNA;

- pacyeT aBapUNHbIX CUTyaLWi Ansi KOMOHHbIX annapaToB (T4 COYETaTCs TENNOBOW U MaCCOBbIi AncbanaHckl), no
¢y, TpebyeT aMHamuyeckoro MogenupoBaHus. OfHako Anst Haubonee TUMWYHBIX aBapuyiiHbIX CUTyaLWii YacTo NpuMe-
HSIIOT NMPUBNVKEHHBI METOZ, pacyeTa (Tak Ha3blBaeMbI MeTof, HecGanaHCVPOBaHHOW TENMOBOW Harpy3ku);

- pacyeT KOXyXOTpyG4aTbiX TEMIIOOGMEHHUKOB NPU pa3pbiBe TPYOKWU U UCTEYEHUM TENNOHOCUTENS NPeACcTaBnsieT
co6O0l OMH M3 CaMbIX «KOBapHbIX» CLEHaPUEB aBapuwiiHOW cUTyaLmu, Korga B 3aBUCUMOCTM OT COCTaBa M napameTpoB
obpallaemMbix cpesl MOXeT NoTpeGoBaThCs y4eT pasHoOGPa3sHbIX (hakTOPOB: BCKUMAHWE KaK OJHOMO, Tak U APYroro npo-
[yKTa, UX CMeLleHne, U3MEHEHME CoCcTaBa NPOAYKTa C TEYEHUEM BPEMEHU U T. 4.

MepeyncrieHHble Bbille CLEHAPUM HE UCHEPTbIBAIOT BCEX BO3MOXHbBIX MPUYMH MOBLILIEHUSI AaBrieHus. Tak, BO3-
MOXHO JlOKaribHO€e MOBLILLEHVE AaBNEHWs BCIEACTBME MOPaBNMYECcKoro yaapa, a Takke BHyTpeHHero B3pbiBa. OfHako B
aTtom cnyyae MK ans 3awmTbl cucTembl HE3PEKTUBEH, TPEGYIOTCS AONONHUTENBHBIE UHXEHEPHBIE PELLEHUSI.

.3 OnpepgeneHue chazoBoOro cocTosiHUsA cpeabl BO BxogHoM natpy6ke MK

Ons pacyeta NK Heob6xoaMMo 3HaTb, BO3HMKAET N AByXdasHbIi NOTOK BO BXOAHOM naTpy6Ke.

MokasaTensamu da3oBoro coctasa cbpacbiBaemon cpefbl CryxarT:

- HaYanbHbIN YPOBEHb HAMOJSHEHNS;

- CKOPOCTb 06pa3oBaHMA rasa unv napa;

- BA3KOCTb XWNOKOCTH;

- XapakTep neHoobpa3oBaHusi.

M.3.1 ®eHOMeH noabema ypoBHSA

MK yacto ycTaHaBnuBalT Ha BepluMHe cocyaa (Ha ra3oBoW CTOpoHe). [Mapoobpa3oBaHune BO BpeMsi MpoayBKu
(oByxdhasHas peakumoHHasa cuctema) — JaBrieHMe MrHOBEHHO nagaeT nocne oTkpbiTua MK BcrneacTeue Bbinycka napa
13 He3anoNHEHHOrO XNAKOCTbI0 06bema cocyaa. MisHavanbHO nepeoxnaxaeHHas unv HacbIWeHHas XUAKOCTb neperpe-
BaeTCs, T.e. TemnepaTypa OCTaeTcs Bbille TEMNepaTypbl HACbILEHWNsi, COOTBETCTBYIOLLEN YCTaHOBMBLLUEMYCS OaBrie-
Huo. Ecnun ckopocTb napoobpa3oBaHMsA MpeBbIaeT CKOPOCTb OTAENEHNs napa Ha NOBEpPXHOCTW pasgena, TO nocne
3agepxkm kuneHuna (obeiyHo ot 0,1 go 1,0 ¢) HaumHaeTcs o6beMHOe NcnapeHne XUOKOCTU, KOTOPOe Bbi3bIBAET NOALEM
ypoBHsl. Ecnn cmechb gocTuraet BXofgHoro natpybka knanaHa, To asoBblii COCTaB cpefbl MEHSETCA ¢ ogHogasHoro
rasoBoro Ha AByxdasaHbliii. [ogbeM ypoBHSi, B OCHOBHOM, MPOMCXOAUT U3-3a OFPaHNYEHUsT CKOPOCTU NoAbEMA My3bIpeil.
[aHHbIn dheHOMeH 0COBGEHHO pacnpoCcTpaHeH B CUMbHOBA3KUX M NEHALLMXCS )uakocTax. Cocyabl ¢ TakKuMu cpegamu
MOYTM NOSTHOCTBH OMOPOXKHSATCA NPU aBapuMHOM cbpoce. TO NPOUCXOANT AaxKe NPU HaYanbHbIX YPOBHSIX HANOMHEHUS
oT 15 %.

[aHHbI (hbeHOMEH Takke BCTpeYyaeTcsa B CUCTeMax, B KOTOpbIX AecopbupyeTtcs unmn obpasyeTcs ras (3agepxka
Aecopbunmn, nogbem ypoBHSA U T.4.).

MpumeyvyaHue - [ecopbuus - yoaneHue us XUAKOCTEN UMW TBEPAbIX TEM BELLECTB, NOIMOLLEHHbIX NPU agcopbumm unm
abcopbumu. NMpuMeHsIOT Npu pereHepaumm aacopbeHToB 1 abCopBEHTOB NMyTeM HarpeBaHusi, MOHMKEHUS OaBNEHMs!, MPOQYBKN HECOP-
GVpyeMbIMM razamu Unu napamu, o6paboTky pacTBOPUTENSAMU.

B cocyaax ¢ BHELWHUM HarpeBoM (T. €. He B PEaKLMOHHbIX, HE TENMOBbLIAENSAIOWMX CMCTEMAX) NY3bIPbKX rasa MoryT
06pa3oBbIBaTLCS Ha CTEHKAX COCYAa, a He B 06 beMe XUAKOCTU. DTO MPUBOAUT K YMEHBLUEHWNIO MOABEMA YPOBHS, HO Npu
3TOM BO3MOXeH cbpoc oaHoa3oBol cpeabl Npu 6onee HN3KMX HayanbHbIX YPOBHSAX HanomnHeHns B cocyae.

I".3.2 BnusiHne BA3KOCTM XXMOKOCTM U XapakTepa NeHoo6pa3oBaHus Ha da3oBbIi cocTaB copackiBaeMol cpefbl

Bs3KkocTb XMOKOCTW criefyeT paccMaTpyBaTh Npu AOCTUXKEHUM MaKCMMAanbHOro A0NYyCTUMOro HaKOMMeHUst AaB-
neHus B 3almiiaemMom o6opyaoBaHNK.

[nsi cUNbHOBA3KMX Cpea peKOMeHAyeTCa NPpMHMMaTh, YTO BO BpeMs cbpoca cpefa ogHopoaHa.

Ecnn xapaktep neHoobpa3oBaHus XUOKOCTU HE U3BECTEH, CriedyeT onpenenvTb ero OnbiTHbIM NyTeM npu pac-
yeTHbIx ycrousx K, Tak kak xapaktep neHooOpa3oBaHNs CINOXHO YCTaHOBUTL TOMNBbKO NO hU3NYECKMM CBONCTBAM.

I".3.3 MNporHo3 ¢a3oBoro coctaBa NoToka (ras/nap unu AByxgasHbI NOTOK)

O6wwme ceepeHust ans MK, ycTaHOBNEHHbIX HABEPXY:

- €CINN HavanbHbI YPOBEHb HAMOSTHEHWUS MPEBLILLAET KPUTUYECKUIA NMOPOTr HaMOMNHEHUs!, TO cOpacbiBaeTcs AByxdas-
Hasi CMecCb;

- €CINN KPUTUYECKUIA MOPOT HaMOMHEHNS HE NPEBbILLEH, TO cOpacbiBaeTCs TOMNLKO ra3 unum nap.

KpuTnueckuin nopor HanonHeHUs: B3aMmMOCBSA3aH C NOBEPXHOCTHOWM CKOPOCTLIO ra3a B 06bemMe LMnmMHApUYeCcKoro co-
CyAa Haj YPOBHEM XMOKOCTU MPY pacyeTHbIX YCNOBUSAX U XapakTepHOW CKOPOCTLIO NoAbEeMa Ny3biperi ra3a u napa.

B 3aBucumocTy oT cnocoba BbigeneHns unv noAasoaa Tenna cywecTByeT Asa cnocoba obpasoBaHus nysbipew Co-
cyae(Ha Bxoge B [MK):

- B CNny4yae TEMNIOBOM HeYNpaBnseMon peakumm obpasyoLmecs Ny3bipyu paBHOMEPHO pacnpenensioTcs B oobeme
XMOKOCTH;

- B Cly4ae noxapa Wi BHELLHEro Harpesa ny3bipy 06pa3yoTcs Ha BHYTPEHHEN NOBEPXHOCTM COCYyAa.

Mpu obpaszoBaHUM Ny3bIpen Ha BHYTPEHHEN NOBEPXHOCTM Cocyaa Npu YCIOBUM, YTO B COCYAE HET BHYTPEHHUX Nepe-
ropofioK BO3HMKaET PELMPKYNSALMS, Npy 9TOM ABYXdasHbI NOTOK MEHEE BEPOSITEH, YEM B Crlyyae OOHOPOAHOroO pacrpe-
OerneHus Ny3blpen B XUOKOCTU.
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MpunoxeHue [
(pekomeHgyemoe)

OcHoBbI pacyeTa nponyckHou cnoco6Hoctu MK. Mogenb ngeansHoro conna

0.1 O6wme nonoxeHus

PacyeTt nponyckHon cnoco6HocTu K ocHoBbIBaeTcA Ha mogenu mpeanbHoro conna (wryuepa). CornacHo
AaHHOW MOJENU pacxoj Yepes KrnanaH cHavyana paccyvTbiBaloT AN paBHOBECHOro agnabaTtudeckoro (6e3 Tenno-
obmMeHa c oKpyXatLlen cpefow) u n3oaHTponHoro (6e3 noTepb Ha rMapaBnNMYeCcKoe TPEHUE) TeHEHUS Yyepes Kna-
naH.

Mpu atom Takxke npeHebperatoT:

- rMApocTaTMYECKMMN NOTEPSAMM Ha Nepenag BbICOT MeXAY BXOAHbIM M BbIXOAHbIM naTpybkamu knanaHa;

- pasnuuMeM CKOpoCTen cpedbl nepen BXOO4HbIM NaTpyGKoM 1 3a BbIXOAHbLIM NaTpybGKoM KnanaHa.

3aTem, Ans yyeTa pearnbHbIX YCIOBUIA U BIIMSIHUSA Pa3NUYHbIX AOMNONHUTENbHbLIX (DAaKTOPOB, NONYyYEHHOE pac-
YeTHOEe 3HayeHne NPOMYCKHOW cnocobHOCTU, onpeaeneHHoe No AaHHOW MOAENN KOPPEKTUPYIOT.

[.2 PeanbHas nponyckHass cnoco6HOCTb NpeAoXpaHUTeribHOro knanaHa G

PeanbHyto nponyckHyto cnocobHocTb MK G paccunTsiBatoT no popmyne

G:a'Kc'Kv'KW’Gi*deal’F1 @.1)

roe o — B cooTBeTcTBUM ¢ [.5;
Kc — B cooTtBeTcTBUM C [1.6;
K,—B cooTtBeTcTBUMN C [.7;
Kw— B cootBeTcTBMU C [.8;
G*ideal — B COOTBETCTBUM C [1.4;
F — B cootBeTcTBUM C [1.3.

MpumeyaHue — EQnHULBI BENWYMH COOTBETCTBYIOT OCHOBHbIM eanHuuam CU no FOCT 8.417 (tabnuua 1) — ana Bcex
dopmyrn, KpoMe cry4aeB, KOr4a OroBOPEHO UHOE.

Mpu ycTaHOBKE B CUCTEMY HECKOMbBKMX KranaHoB, paboTatoLmx napannensHo, NponyCckHy CnocobHOCTb knana-
HOB CYMMMUPYIOT.

0.3 MnHnmanbHaa nnowaab ceana knanaHa F

MuHumanbHyto nnowaab cegna knanaHa F paccuntbiBatoT no popmyne
GaB

a K¢ K, -Ky -Gigea- N

F= (0.2)

[.4 MaccoBas ckopocTb G*deal

[.4.1 MaccoByto ckopoCTb G*ideal MO MOOENU MAEANbHOIO conna (WTyLepa) paccynTbiBalOT OOHUM 13 METOAOB,
OMnncCaHHbIX Aanee, B 3aBUCMMOCTU OT arperatHoro COCTOSHUS M TepMOOMHaMWMYECKOro nosefeHuns cbpacbiBaemon
cpenpl.

[.4.2 Tpwn pacyeTe 3a gaBneHne nepea KnanaHom nNpuHMMaloT abconioTHOe AaBrneHne MoHOro OTKPbLITUSA, paB-
Hoe P1 = Pro + Pam.

Ha ocHoBaHuu pacyeTta Gas JOMYCKaeTCa NpMHUMATL 3HaYeHVe AaBneHus, 6onbluee aaBnexHvs P1 npu ycrnosuu,
YTO KnanaH npu 3ToM AaBneHMn paboTocnocobeH.

[.4.3 MNpexae Bcero onpeaensioT pexum TeYEHUst Yepes KnanaH — KpUTUYECKUIN U JOKPUTUYECKUNA.

1) KpuTunyeckunii pexxmm TeveHus

Mpu KPUTUYECKOM peXnme Te4eHWs B cearle KnanaHa CKoOpoCTb NOTOKa B ceane AoCTuraeT CKOpoCTyH 3ByKa.

3a ceanom obpasyeTcs CKavyoK YMnoTHEHNS M BENUYUHA G¥ideal= G*ideal kp HE 3aBUCUT OT AaBMEHMS 3a KnanaHoM, a
onpepensieTcs TONbLKO CBONCTBaMu cOpacbiBaemow cpeabl U napameTpamu cpegpbl nepes KnanaHoM.

MaccoByto ckopocTb G*ideal ONpeaenstoT no popmyne

Gideal :Gidealkp = Kn|<p W Pi-py (a.3)

rae Knkp — paccuntbiBatoT METOAOM NPSIMOro MHTerpmpoBaHus no E.1.2, nu6o no opmynam tabnuuel E.1. [nsa Hackl-
LLIEHHOrO BOASHOIO napa fonyckaeTcs ncnonb3oBaTth rpadukm E.9 n E.10.

2) JOKPUTNYECKNIA PEXUM TEHEHNS

Mpu SOKPUTUYECKOM pEXMME TeYEHUN MaccoBas CKOPOCTb G*ideal 32BUCUT OT AaBneHns Po Ha Bbixoge M3 ceana:

- €CNnV U3roToBMTENEM KranaHa ykas3aHo Kak paccuntaTb abCconioTHOE AaBreHve Ha Bbixoae u3 ceana Po no 3Ha-
YeHusM gasneHun 0o P1 v nocne P2 knanaHa, To npu pac4ete G*ideal MO MOAENU MAeanbHOro conna (LWTyuepa) 3Hadve-
HVMe OaBreHus B ceane crieyeT UCMonb3oBaTh B KAYECTBE BbIXOAHOMO AABIEHMS;

- eCnv U3roToBUTENb KNanaHa He NpUBOAUT AaHHble O pacyeTe abCcontoTHLIX AaBneHui B ceane Po , To npu pac-
yeTe G*dea B Ka4yeCTBe BbIXOLHOMoO AaBMeHMs1 cnegyeT MCrnonb3oBaTe abcontoTHOE NPOTUBOAABIEHUE 3a KIanaHoM,
paBHoe P2 = Pn + Par. [MOrpeLlHocTb Npy 9TOM yYUTLIBAKOT B 3HA4YEHMM KO3adhduumneHTa pacxoa a — B 3TOM criydae ans
pacyeTa NpUMEHSIIOT 3HavYeHre koaduLmeHTa pacxona Anst XUAKoCTU az;
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2 2
[04 [04
- JonyckaeTca oueHnBaTh abconioTHOe AaBneHne B ceane no COOTHOLLEHWIO Py = _22~P2 + 1——22 -P; nucnorne-
o o
30BaTb ero npu pacyete G*igeal B KAYECTBE BbIXOAHOMO AABIEHUS — B 3TOM Crlyvae Ana pacyeTa NPpUMEHST 3HaYeHne
KoadpuLmMeHTa pacxoda Ans rasa o,
- MaccOBYI0 CKOPOCTb onpeaensT no opmyne

Gideal = Kn VP1p1L =Kyp ‘Gidealip = Kb Knip yP1p1L (0.4)
roe Kp <1.

®opmynbl ons pacyeta Kn 1 Ky npvBegeHsl B E.1.2 n B Tabnuue E.1.

[Mpn kpuTyeckom pexkxmume TedeHnsa Ko =1 n Kn = Kn kp.

Moctasus B popmynel (O.1) v ([.2) BipaxeHusa Ang pac4eTta maccoson ckopoctu ([.4) nonydymm cdopmMynbl Ans
pacyeTa NponyckHOM CNOCOBHOCTM U MMHUMAanNbHOW NnoLwaan ceana knanaHa

G:a'Kc‘Kv’Kw‘Kn'F'\/PI'pl :a’Kc'Kv'Kw'Kb‘KnKp‘F‘\Pl‘pl ) (A.5)

F= Gas _ Gap ) (4.6)

a'Kc'Kv'KW’Kn’\/Pl‘pl a'Kc’Kv'Kw'Kb'KnKp'\/Pl‘pl

Ona eanHuy namepennsa G, kr/y, F, mm? n P, MlMa
G=509-a-K.-K, Ky -Ky-F-+/P1-p1 :5,O9va~KC~KV-KW-Kb-KnKp-F~ Pi-pp a.7

Gas Gap

F= (a.8)

5,09~a-KC~KV-KW~KH-‘/Pl~p1 5,09-a~KC-KV-KW-Kb-KnKp-‘/P1~p1
Ona eanHuy nsmepenns G, kr/v, F, Mm?, n P, 6ap
G=159-a-K¢-Ky Ky Ko -F-y[Pr-py =1,59-a-Ke Ky Ky Ko Koo -F-[PLp1 (0.9)

Fo Cag - Cag _ (0.10)
1,59-a-Kg -Ky Ky Ko Propy 1,59-a-Kq Ky Ky -Kp Ko P11

0.5 KoadbpnumeHT pacxoaa a, yunTbiBaloWwmnm AONONTHUTENbHbIE NOTEPU AaBreHUsA (Ha TpeHue, vecT-
Hble U rMgpocTaTnyeckue) npu tevyeHum yepes MK

KoadhpumumeHT pacxoga a M3rotoBUTENb ONpeaensieT 3KCnepMMeHTanbHo (NMMbo pacyeToM) 1 ykasbiBaeT B
TY (MNC) ons pasnuyHbiX cpes U PeXUMOB TEYEHUS.

Ecnu ansa paccmatpuBaeMbix YCNOBUIA 3HaYeHne koadduLmneHTa pacxoga HEM3BECTHO, KpOME CrydaeB, Ko-
roa AaHHbI cTaHgapT npeaycMaTtpuBaeT MHOE, cneayeT UCNonb3oBaTh 3HaYeHUst KO3 ULMEHTOB pacxoaa, npu-
BeeHHble narotosutenem B TY (MC):

- o1 (ANS KPUTNYECKOTO TEYEHUSA rasa) — Npu KPUTUYECKOM peXUME TeYEeHMs Yyepes KnanaH;

- o (ANA TeYEeHNH XNOKOCTU U rasa) — Npu JOKPUTUYECKOM PEXUME UCTEYEHNS Yepes KrnanaH.

Ecnu npu pacuete G*idea Npv cOpOCEe rasa B Ka4eCTBE BbIXOAHOIO AABIIEHMSA MCNOMb30BaNOCh AaBreHNe B
ceane, [ONyCcKaeTcs UCNONb30BaTb KOIMDULNEHT .

0.6 KoadbcpuumeHT K¢, yunTbiBalowmim BO3MOXHOE YMeHblLueHue nponyckHon cnoco6Hoctu MK BCcnep-
CTBUE YCTaHOBKM MeMOpaHHO-NpeaoXpaHNTEeNbHbIX YCTPOUCTB

KoadppumumeHT Ke NpyHUMaOT UCXOASA U3 YCIOBUNA:

- Npy yCcTaHOBKE YCTPOWCTB A0 unu nocrne knanaHa Kc =0,9;

- npu otcyTcTBUM yeTponcts Ke =1,0.

0.7 KoachdmumeHT Ky, yunThiBaoOWMN yMEHbLIEHUE NponyckHon cnocobHocTu MK npu c6poce yepes
HEero BbICOKOBA3KUX cpe BCneAcTBME AOMNOJNIHUTENbHbLIX TMAPaBIINYEeCKUX NOTEPDb

KoadppumumeHT Ky paccumTtbiBatoT no dopmyne

K, ~0,975. (do /DN, ) : (0.11)
950-(1-dg /DN, )™
Re

+0,900

Mpn pacyete MUHMManbHOW nnowaaun ceana (korga BenuyuHa do/DN1i Mcnonb3yemoro KnanaHa elle Hews-
BECTHA) AonycKaeTcsa paccuntbiBaTbh ko3 duumeHT Ky no ogHom na hopmyn

26



FOCT XXXXX-XXXX

-1
- npu 1000 < Re <100000 — . = (0,935 28780 , 342,7500) . (0.12)
Y Re?® Rel®
- npu Re <1000 — K, =0,975- % . (0.13)
Re +0,980
Yucno PenHonbaca Re paccuntbiBatloT no doopmyne
Re-_+6 _G. | 4 (0.14)

_ﬂ~,u-d0_,u n-F

B cnyyae cbpoca aByxda3HON razo-xMaKOCTHOM cMeck ee 3pPEKTUBHYIO ANHAMUYECKYIO BA3KOCTb 4 PACCHUTbI-
BaloT no opmyrne

u=e-pg+(1-¢)-(1+25-€)- py » (O.15)

-1
roe. = 1+M& .
X pi

Onsa eauHuny namepenuns G, kriv, n F, mm?, popmyna (O.14) npuHnumaet Bua

Re—_C . |4 (0.16)
36-u4 \n-F

C yyeTom ypaBHeHus (O.1) dbopmyna (O.14) ons yucna PeliHonbaca MOXeT ObITb NpeacTaBneHa B BUAE

Re:a'Kc‘Kv‘Kw‘Giideal. /4~F :a'Kc'Kv'KW'Kn . /4'F'P1'P1 _ (0.17)
u o u o

Ons eanHuy namepenns G*ideal, Kr/y-Mm?, n F, Mm?,

za'Kc'Kv'KW'G?deal. 4.F

6 - (0.18)

Re

[ns npegBapuTenbHOro pacyeta MMHMManNbHOW nnowaan cegna knanaHa gopmyna (0.14) ¢ y4yetom ypas-
HeHus (0.2) umeeT BUA

1 ‘/4‘0“Kc‘Kv‘Kw‘G*ideal'GaB‘N

Re==- (a8.19)
u T
Ons eanHuy namepenuns G, kr/d, G¥igeal, Kr/'u-MmM2, n F, MM?,
Re = 1 _\/4'05'Kc‘Kv'Kw‘G?deal'GaB'N . (,D,.ZO)
3,6-u T

Mpwn yncnax PenHonbaca Re 2100 000 gonyckaetcsa npuHumats Ky, =1,0.

1.8 KoadbdmumeHTt Kw, yuntbiBarowmin achc ekt HenonHoro oTkpbITMA pasrpyxeHHbix MK n3-3a npotu-
BOAaBNEHNA

KoadhpnuneHT Kw onpegensieT M3arotoBuTenb.

Mpu npeaBapuTensHOM pacyeTe pasrpyxeHHoro npyxwuHHoro MK B cnyyae otcytcteus B KO (P3) aaHHbIX no
3Ha4yeHMaM nonpaBo4HOro koadduumenTa Kw gonyckaetcs Ansa onpegeneHns koadduumeHta Kw nons3oBaTtbcs rpa-
drKamu 3aBNUCMMOCTN NONPaBOYHOIO KO3 dULMEHTa OT OTHOLLEHUSI NMPOTUBOAABIEHNS K AaBMNEHWIO Hayana OTKpbITUS
knanaHa Kw = f(Pn/Puo), NnpuBeaeHHbIMU Ha pucyHke W.1, nnbo paccumTtbiBaTh No popmynam Tabnuvubl [.1.

Tabnwuya [O.1 — dopmynsbl anst pacyeta koadpduumeHTa K, yunTbiBaoLwero apeKT HEMOMHOIO OTKPbITUS pa3srpyxeHHbix MK
BCreACTBVE NPOTUBOAABMNEHUSA

Cpena Prol Py PnlPuo dopmyna ans pacyeta Kw Howmep dopmynbl
XugkocTtb Pr/P1o=0,150 Kw=1,0
Bce 0,150<P,/P,,<0,250 Kw =0,8750+1,8333-(Py/Plo)-6,6667-(Pr/Puo)? (0.21)
Pi/Px>0,250 Kw =1,1490-0,9880-(Pr/Pyo)
a3 Pn/P.0<0,300 Kw=1,0
1,10 P./P.,,>0,300 Kw :1’1027+014007'(PI'I/PHO)'2,4577'(P|-|/PH0)2 (,D,.22)
P./P.x<0,377 Kw=1,0
115 Po/P,0.377 Ky =1,2857-0,7603-(Po/Prc) (A-23)
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OkoHyvaHue mabnuupi 1.1

Cpena Prol Py PrlPuo dopmyna ansa pacyeTta Kw Howmep cdopmynbl
6onee 1,20 Pn/P.20,500 Kw=1,0 (0.24)
1,10<P./P.<1,15 _ Ky onpegensitoT nMHenHon nHTepnonsaumen no Pno/Py (0.25)

Mexay 3HaveHnamu, nonyyvexHsivm no (A.22) n (4.23)

Ky onpenensitoT fIMHeHoW nHTepnonsaumen no Puo/Py
1,15<Pn/P<1,20 B Mexay 3Ha4YeHusiMu, nonyyeHHbiMy no (0.23) v (4.24) (A-26)

MpumeyaHus

1 [Ans ras3o-XMAKOCTHbIX Cpea:

- NPU KPUTUYECKOM pexume nctedenns Kw onpegenstot no (0.22) — (A.26);
- NP AOKPUTUYECKOM pexume uctederus Ky onpeaensitoT no (0.21).

2 [insi 06blYHbIX (Hepasrpy)eHHbix) knanaHoB Kw=1,0.

0.9 UTepauun ana yyeta nonpaBKU Ha BA3KOCTb U NpoTUBOAaBrneHue
Mpw pacyeTe NponyckHOM CNOCOBHOCTM M MUHMManbLHONM Nnowaan ceana knanaxda koadduumneHt Ky 3aBmucut ot

yncna PeviHonbaca v, TeM caMbiM, OT MPOMYCKHOW CNOCOBHOCTM W/unu Nrowwaan CeyYeHns knanada, u ero onpegensior
utepaumoHHo. Kpome Toro, koadhduumeHT Kw 1 maccoBast ckopocTb G*ideal (MPY JOKPUTUHECKOM PEXMME TEYEHNS) 3aBUCAT
OT npoTuBodaBsrieHus P2, AMHamMmuyeckas CocTaBnsoLwas KOToOporo, B CBOK ovepefb, 3aBUCUT OT peanbHOW NponyCcKHOM
CnocoBHOCTM knanaHa. MNMoatomy pacyeTbl MUHUMArbHOW MOLWaaM CeYeHUs U peanbHON NpPonycKHOW CNOCOBHOCTY Kna-
naHa B cucteme B 60OMbLUMHCTBE CyYaeB BbINOMHAOT UTEPALMOHHO. Tepaumio BbINONHAT 40 TeX nopa, Noka n3meHe-
Hne AKv= Kyi+ - Kvi He BygeTt meHbLue, yem 0,5 % oT 3HayeHus Ky i, Mony4YeHHOro Ha npeablayLiem Lware.

[.9.1 PacyeT MMHMManbHOW nnowaan cefna knanada Ans npegBapuTenbHOro Bblbopa knanaHa gonyckaeTcs
BbINONHATL AN NPOTUBOAABMNEHUS P2, HE yUMTbLIBAIOLLEro AUHAMUYECKYIO COCTaBMSAOLWY0 NGO ¢ AMHAMUYECKUM Npo-
TMBOAABIEHNEM, COOTBETCTBYOLWMM pacxony Gae.

Anroputm onpegeneHus koadduumnerta Ky:

- no ypasHeHuo (0.17) vnu (0.18) paccumtaTb HadanbHoe npubnumxeHHoe uyucno PenHonbaca Reo npu
Kv=1,0;

- ecnn Reo=100000, To Kv=1,0 n nrepaumnin He TpebyeTcs;

- ecnu Rep<100000, To Ky onpefenuTb U3 ypaBHEHUS Re = JKV(Re)Re o » HanpumMep, MeETOAOM NocnefoBaTenbHbIX

UTEepaUUi: Re,,,= K, (Re;)Re o; NP1 3TOM Kv= Kv(Re);

- C Y4eTOM HarngeHHoro 3HadeHusa K, onpegennts MMHUManbHYK Niowanb CeYeHust knanaHa (Mo ypaBHEHMIO
(0.2)).

[.9.2 Onpepenexve peanbHol nponyckHow crnocobHocTu MK B cucteme ¢ yyeTom notepb B TpybonpoBoaax u
oueHka paboTocnocobHOCTH CMCTEMBI B LLeNOM TpebyT TepaumoHHoro pacyeta. MNpu ntepauMoHHOM pacdeTe nocrne-
AoBartenbHbIMK NPUBNMKeHMAMN HaxoaaT pacxod G, And KOTOporo notepu B oTBOAdAWEM Tpybonposoae npusedyT K
BO3HUKHOBEHMIO MPOTUBOAABNEHUSA P2, MPU KOTOPOM pacxo Yepes KranaH, paccymTaHHbIn no dopmyne ([0.1), paseH G.

[.9.3 OueHka peanbHON NPOMYCKHOW CNOCOBGHOCTU M paboTOCNOCOBHOCTN CUCTEMBI C YH4ETOM AUHAMUYECKOIO
npoT1BOAaBNEHUS MOXeT ObITb BbIMONHeHa no 6onee npocton npoueaype. ANropuT™M OLEHKM:

- BbINOMNHUTb MMAPaBMUYECKMIA pacyeT oTBoAsAWero Tpybonposoaa aAns pacxona Gas U ONpefenuTb COOTBETCTBY-
lolee AMHaMmMyeckoe NpoTUBOAaBNEHNE Pnaun as U NPOTUBOAABIEHNE P2as;

- MPOBEPUTbL, AOMYCTUMA NN BENNYNHA ANHAMWYECKOTO NPOTUBOAABNEHNS Pn aun as ANS MpaBUbHOM paboTkl Kna-
naHa cornacHo TpeboBaHuam lMpunoxennss b n/mnu gadHbiM nsrotoButensa. Ecnu BenuumHa Pn gun ae HEQOMYCTUMA —
cuctema HepaboTocnocobHa, pacyeT 3aKOHYEH:

- paccuutaTb NPOMNYCKHYH CNOCOBHOCTbL KnanaHa no ypasHeHuto ([.1) 4ns npotvBogaBneHus Pzas. [Npu atom Ky
onpefensT Mo anropuTMy:

a) npunaATe Kv=1,0 n onpegenuTb Reo no ypasHeHuo (0.14) vnn (0.16);

6) ecnn Reo=100000, To K\=1,0;

B) ecnu Reo<100000, To Ky onpegenutb 13 ypaBHeHust Re= Ky (Re)-Reo, Hanpymep MeTogom nocrnegoBaTenb-
HbIX Tepauuit: Rei+1= Kv(Ri)-Reo, npn atom Kv= Ku(R);

- CPaBHUTb MOMYYEHHYO BENUYUHY NPONYCKHOM cnocobHocTn G’ ¢ Gae!

a) ecnn G’ < Gas — ccTEMA C BbIOPaHHbLIM KrnanaHoM He crnocobHa nponyctutb Tpebyembit pacxon Gas. PacyeT
3aKOHYEH;

0) ecnn G’ = Gas — cUCTEMA MOXET NPONycTUTL Tpebyembln pacxon Gas, BENUYMHA peanbHOWM NPOonyCcKHOM crno-
COBHOCTM cUCTEMbI NEXUT B Anana3oHe oT Gas 0o G';

- BbINOSIHUTL MPOBEPKY TOrO, YTO NPOTUBOAABINEHUE Npy paboTe cnuctembl ByaeT HaxoauTbCs B A0NYCTUMOM Ana-
nasoHe u cuctema byaet pabotaTh ycTonuMBO. [INs 3TOro onpeaensitoT MakcMmarbHO JOMYCTUMYIO BEMNWUYMHY NPOTUMBO-
naBneHust P2max no TpeboBaHusam b6.3.3, b.3.4 nubo cneumanbHbIM TpeboBaHMAM U3rOTOBUTENS:

a) paccuuTaTb NPOMNyCKHyt cnocobHOCTb knanaHa G no ypaeHeHuto (O.1) ons npotuBoaaBneHust Pzmax. Mpu
aTtom K, onpenensitoT no anroputMmy, onnucaHHOMY paHee;

06) ecnu G""<Ga, TO npoTMBOoAaBneHne P2 npu pabote cuctembl OyoeT HaxoguTbCs B AManal3oHe
P2as< P2< P2max, cucTeMa paboTocnocobHa;

B) ecnun G'">Gag, TO CreayeT BbINOMNHUTL MAPaBNMYECKUiA pacyeT oTBoasLero Tpybonposoaa ans pacxoga G”
1 CPaBHUTb MOMYyYEHHYO BENMUYMHY NpoTUBOAaBneHust P2 ¢ Pamax.

r) ecnu P2” > P2max, TO NpoTUBOAaBnexHne P2 npu paboTe cuctembl ByaeT npesbiwatb Pamax, cucTema Hepabo-
TOCNOCO6Ha, pacyeT 3aKOHYEH;
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) P2"'< Pamax, TO NpoTuBOAaBneHve npu pabote cuctembl OyaeT HaxoauTbCs B AnanasoHe P2''< P2< Pamax, CU-
cteMa paboTocnocobHa 1 ee nponyckHas cnocobHocTb G’ < G < G'. B yacTHoCcTK, ecnu Npu NpoTUBOA4aBneHun P2’
peXmMm TeyeHust Yyepes knanaH kputmndeckuii n Kw=1,0, To nponyckHas cnocobHocTb cuctembl G = G'= G”, a npoTuBo-
pasneHune P2=P2",

[.10 Tunbl peXXMMOB TEYEHUA NPU pacyeTe MacCOBOM CKOPOCTU MO MOoAeNv uaearnbHOro wrylepa

[ns Bbibopa NpaBuNbHOrO METOAA pacyeTa MacCoBOW CKOPOCTU PEKOMEHAYeTCH npeABapuUTenbHO onpeaenvTb
XapakTep TeyeHus cpeapl:

- arperaTtHoe COCTOsIHWE Cpefbl B MPOLIECCEe UCTEYEHUS;

- BO3MOXHOCTb U3MEHEHMNSA arperaTHoro COCTOSHMA (BCKMMaHWe Uu KoHAEeHcauuns);

- B KQKoW MMeHHO obnacTtu ha3oBon gnarpammbl cpefbl HAXOAUTCH COOTBETCTBYOLLMUIA OTPE3OK NMUHUM NOCTOSAH-
HOW 3HTpONMU.

[Insa onpeneneHus xapakrepa TeYeHUss peKoMeHayeTCcs UCnonb3osaTth ha3oBble AnarpaMmmMbl cpef C rpaHuLamm
AByxdasHon obnactu (KpUBLIMU KUNEHUS N KOHAEHCALMMW) U NIVHUSIMU MOCTOSIHHOM 3HTPONUN.

Haunbonee HarnggHO TvNbl TEYEHUI NpeacTaBneHbl HA AuarpamMme B KoopauHaTax aHTponus — Aaenedue. Ha
pucyHke [1.1 npeacTaBneH TUNWYHbIA BUL OAHHOW AMarpamMmmbl U OCHOBHbIE TUMbl TEYEHWIA.

O6nacTv NpMMEHeHNs YNPOLLEHHbIX YPaBHEHUI COCTOAHUSA NpUBeAEHbl Ha pyucyHke [.2.

Bua gnarpammbl «3HTpONUsi-gaBneHne», NPeAcTaBneHHbIV Ha pucyHke [.1a, TMNnyeH ans Tak HasbiBaeMbIX «pe-
rynsipHbIX» cpeg.

Bua gnarpammel, npeAcTaBneHHon Ha pucyHke [1.1B, XxapakTepeH Ans Tak Ha3blBaeMblX «peTporpagHbiX» cpe.

Bua guarpammel, npeactasneHHon Ha pucyHke [1.16, npeacraBnaeT cobo NnepexofHbi BAapuaHT OT «perynsp-
HbIX» Cpep K «peTporpagHbiM» ¢ BenuumHon k=cp/cy 6nmnskon k 1,1. na HUX xapaktepHa S-obpa3sHasi hopma KpuBow
KoHAeHcauun (Hanpumep, 6yTaH).

Ons «perynsipHbix» cpef peanuayloTcs crnegyolime Tunbl pexmnmon TeveHun (pucyHok [.1a): XK-XK (kmgkoctb—
xupokocTb), XK-2® (kmakocTb—aByxdasHasi raso - XuakoctHas cmeck), I-I" (ras-ras), M-2® (raz—aByxdasHas raso - xua-
KOCTHas cmech), 2d-2d (aByxdasHas raso - XUAKOCTHasi cCMecb—aBYyxdasHas ra3o-XnaKocTHas CMeCh).

1) Pexum meydeHusi XK-)K (BXOA — XWAKOCTb; BbIXOA — XXNOKOCTb)

TeueHne peanusyetcs, korga HayanbHoe U KoHeYHoe AaBreHns P11 P2 nexarT Bblle KpUBOW KuneHus. MNpu aTom
cpeda npu UCTEYEHWM HaAXOAUTCH B XWOKOM COCTOSHMKU. Pa3HOBMAHOCTbL OAHHOrO Criydas — KOrAa HayanbHas Touvka
HaxoauTcs B cynepkpuTnyeckon obnactu. Kak npaesuno, npu Tedenun XK-XK nmeeTt Mecto JOKPUTUYECKUIA PEXMUM Tede-
HKs. OQHaKo Npu BbICOKMX AaBNEHUSAX BONN3M KPUTUHECKON TOYKM MOTHOCTE Cpeabl Ha4MHaET CTOfb 3aMEeTHO 3aBUCETb
OT AaBNeHUs], YTO BO3MOXHA peanuaaunsi U KpUTUHECKOTO peXrMMa NCTEYEHNS XKUOKOCTU.

2) Pexum meyerusi XK-2® (BXOA, — XUAKOCTb; BbIXo4 — AByxdasHas CMecb)

Ecnu koHeYHoe AaBneHne MeHbLUE JaBMEHNs KUNEHWS, peanmayeTcst pexkum XK-2®. MNpu aTom cOpacbiBaemas xua-
KOCTb BCKuMNaeT nMbo B BbIXOOHOM CeYeHun LWTyLepa (B ceane knanaHa - KpuTU4eckoe NCTEeYEHMEe C KOHEYHOW TOYKOM
Ha NMHWK KMNeHus), Mbo B caMoM LITyLepe, C peanusaumen KpUTUYecKoro (Jalle BCero) unm OKpUTUYECKOro ncreve-
HMS 1 KOHEYHBIMW NapaMeTpamu (B BbIXOOHOM CeYeHum wTyuepa) B AByxdasHown obnactu.

3) Pexxum meyerusi [-I” (Bxopg, — ras; BbiIxoq — ras)

Pexum I-I" peanuayeTcs npy HayanbHOM U KOHEYHOM [aBMEHUSX BbIlLE KPUBOW KOHAEHcauuu B obnactu rasa
(kak BapuaHT — Npu Ha4YanbHOW TOYKe B CynepkpuTuyeckon obnactu). Cpeaa Ha NpOTSHKEHUU BCErO TEYEHUSI HAXOAMUTCSA
B ra3006pa3HOM COCTOSIHWU, MPY 3TOM TEYEHME Yallle BCErO KPUTUYECKOE, pPeXe — JOKPUTUYECKOE.

4) Pexxum meyeHus -2® (Bxoa — ras; BbIXof, — AByxda3Has cMech)

Ecnu ra3 npu M303HTPOMNHOM paclUMpeHnUn JOCTUraeT AaBEHUS KOHAEHCAUNUN paHbLle, YEM AaBMNEeHNs KpuTnye-
CKOrO UCTeYeHus, peannsyeTcs pexunm M-2® v BO3HMKaeT KOHAEHCaLUs ra3a B BbIXOAHOM CEYEHWM LITYyLepa Uim BHyTpK
Hero. KoHeyHas Touka B 3TOM cryyae NnexuT nmbo Ha NMHUKM KoHAEeHcaunn (Kputnyeckoe uctevenne), nmbo B apyxdas-
HOW 00nacTu (YaLle KpUTU4ecKoe, pexe — OOKPUTUYECKOE UCTEYEHNE).

5) Pexxum meydeHusi 20-2@ (Bxon — AByxdasHas ra3o-XnaKoCcTHasi CMECh; BbIX0O[ — AByX(asHas ra3o-xKuaKocTHas
CMecCb)

MpenenbHbIMKM BapuaHTamu pexuma 2P-2d MOXHO cyMTaTb cryyam cOpoca XKUAKOCTM Ha NIMHUWN KUMEHUS MU
rasa Ha NMHUM KoHAeHcauun (HacbileHHOro napa). Yaile Bcero Takoe Te4eHue — KpuTudeckoe. BapuaHtom gaHHoro
pexvma sIBNsieTCst Takke TeYeHMe ra3o-XUAKOCTHOWM cpeapl, AN KOTOPOW MaccoobmMeHoM mexay daszamu (KMNeHnem u
KOHOEeHcaLuunen) MOXHO npeHebpeyb (TeYeHne XUAKOCTU C HEKOHAEHCUPYIOLWMMWCS Y HE PacTBOPSIOWUMNUCS razamu).

6) Pexxum meyeHuss 2®-I (BXxof — XUAKOCTb; BbIXOA — ras)

[nsa «peTporpagHbix» cpeq (pucyHok [1.18) AONOMHUTENBEHO BO3MOXEH pexum 2®-I7, npn KOTOPOM NpOUCXoAWT Nor-
HO€e rcrnapeHue xuakon dasbl. [Insg 3Toro pexknMma TeveHne yatle BCero Kputuyeckoe.

7) Pexxum meyerusi [-2®- (Bxop, — ras, BbIxog — ras, ¢ KoHaeHcauuen B AByxasHyo CMeCb Mexay HUMM)

Takke Ans «peTporpagHbix» cpesd (pucyHok [.1B) B OKPECTHOCTU KPUTUYECKOWN TOYKM peanuayeTcs pexum M-20-T,
C YaCTU4YHOW KOHOEHCaUMEN cpedbl U NocneaylLwum NonHbIM ncnapeHneM. [ns aToro pexuma TevyeHve valle Bcero
KpUTUYeCKoe.

8) Pexxum meyeHusi XK-2®-I" (BXOA — XXMAKOCTb; BbIXOA, — ras, ¢ ABYX(a3HON CMeChio Mexay HUMN)

Pexum TeveHus XK-2®P-IN TeopeTnyeckn BO3MOXEH — PEXNM, MPU KOTOPOM B XOA€ TE€YEHUSI MPOMCXOOUT MOJTHOoe
ucnapeHue Xuakon asbl — OAHAKO peanu3auus ero nNpakTMYecKn ManoBeposATHA, MOCKOMNbKY KpUTUYECKOe TeyeHune
[OCTUraeTcsl, Kak NpaBuno, BHyTpU AByxdasHon obnactu - paHbLUe nepeceyeHmns KpMBOM KOHAEH ALK,

9) Pexxum meyeHusi 2®--2@ (Bxoa — AByxdasHas CMecb; Bbixod — ABYxda3Has CMeCb, C BbIXOAOM B YMCTO ra3o-
BYI0 a3y Mexay HUMM).

Onsa «nepexogHbix» cped (pucyHok [1.16) BO3MOXeH Takke pexum TeveHuns 2P-I-2dP, npu koTopoMm AByxdasHas
CMeCb MOMNHOCTLI0 UCNapsieTCs, a 3aTeM BHOBb HaYMHAET KOHAEHCUPOBATLCS.
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T=Tkp
Yuakoctb

CeepxkpuTnyeckas
KUIKOCTb

[asrexue
—r———

XKupkocte+nap Ias

OHTponusa

a) [lna «peaynspHbix» cped, ¢ k= cylc, > 1,1

T=Tkp

YXugkocts
CBepxxpuUTUYeckast
UAKOCTb

[asnexne

XKupkocte+tnap +

OHTponus

6) [ns nepexodHo20 8apuaHmMa om «pe2yrnsipHbIX» K «pempozpadHbim» cpedam, ¢ k= cylc,, 6rnuskum k 1,1

T=TKp

YKupkoctb CeepxkpuTtnyeckas

XKUAOKOCTb

[aBnexne

las

OHTponua

8) [ns «pempoepadHbix» cped, ¢ k= cylc,, 6nuskum k 1,0

PucyHok .1 — Tunbl pa3oBbix guarpamm 1 U303HTPOMHBIX TEYEHWI
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n=const n=const

p=const

n=const

NaBneHve

@-MeTon

SHTponua

a) [ina «peaynspHbix» cped, ¢ k=cp/c,> 1,1

n=const n=const

®-METO,
p=const A

[aBnexHve

@-MeToq,

OHTponus

6) [1na nepexo0Ho20 8apuaHma om «peaynsapHbIX» K «pempoepadHbiMy» cpedam, ¢ k=cplc,  6nuskum k 1,1

n=const n=const

CeepXxKpuTUyeckas
KNOKOCTb

p=const

[Naenexne

OHTponua

8) [ns «pempoepadHbix» cped, ¢ k=cy/c,, 6nuskum k 1,0

PucyHok [1.2 — O6nacTtv NnpyMeHEHNs YNPOLLEHHBLIX YPaBHEHUIA COCTOSIHUS
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[.11 MeToabl pacyeTa MaccoBOW CKOPOCTU U peKOMeHAaLMu No UX NPUMEeHEHUIo

[lna pacyeTa MaccoBOW CKOPOCTN NPUMEHSIIOT 3 rpymnnbl MEeTOA0B:

- YHMBepcarbHble MeToAbl (MeToA NPSMOro MHTErPUPOBaHMS);

- YNPOLLEHHblE aHanNUTUYeCKne MeToAbl Ha OCHOBE YPaBHEHWI COCTOSHWNS, OMUCHIBAIOLLMX N303HTPOMHOE paclun-
peHve;

- cneumarnbHble MeTOAbI.

1) YHuBepcanbHbIn METOA NPSAMOro MHTErpupoBaHUsa NPYMEHNM AS1A BCeX CriydaeB UCTeYeHus, B 0COBEHHOCTH
pekomeHAyeTCs NPUMEHATb €ro, Koraa eCTb COMHEHUS B MPUMEHMMOCTU ApYrMx MeTofoB. OgHako, Ana peanusaumm
meToaa TpebyeTcs ucnonb3oBaHue TEPMOANHAMUYECKUX KOMMNBIOTEPHBLIX BUBIMOTEK NN COOTBETCTBYIOLLNX TEPMOAN-
Hamuyecknx Tabnuu, onunceisarowmnx copaceiBaemyto cpegy. [laHHbIN MeToA onvcaH B pasgene E.1.

2) PacyeTHble (hOpMynbl YNPOLLEHHbIX aHaNMTUYECKMX METOA0B MOMyYaloT aHanMTUYECKUM WHTEerpupoBaHMeM
ypaBHEHWI MeTOAa NPSIMOro MHTErpYPOBaHNA NMPY ONMCaHUM 3aBUCMMOCTU NIOTHOCTM cpefbl OT AABMNEHNS MPU N303H-
TPOMHOM PaCLUMPEHWUN PA3NNYHBIMU MPOCTLIMW YPaBHEHWAMMN COCTOAHUS. Hanbonbluee NpyMeHeHWe nonyuunu Tpu
YpPaBHEHWS COCTOAHUS:

- YpaBHEHME COCTOAHNSA HECKMMAaEMOM XNOKOCTH

p=const; (A.27)
- YpaBHEHNEe COCTOAHUA CXXMMaeMown cpeabl C MOCTOAHHBIM NOKa3aTesieM U303HTPOMNbI

P/p" = const: (0.28)

n=const,

rae n=(0InP/olnp)s — nokasaTenb N303HTPOMbI ONPEAENsIoT AN pearnbHOro NoBeAeHVs cpefbl nu AByxdasHomn

cpenbl U MOXET 3HAYMTENBbHO OTNNYATLCS OT KO3dhdULMeHTa agvabaTbl ngearnbHoro rasa;
- YpaBHEHNe oMmera-metoaa

plp-1=w-PIP-1), (0.29)

OCHOBaHHOE Ha HabMnAeHUN, YTO NMMHUKN NOCTOSIHHOM SHTPONUK B ABYx(a3Hon obnactu B koopauHatax 1/P, 1/p4vacto
MO>XHO AOCTaTOYHO TOYHO annPOKCUMMPOBATL NPAMbIMU NUHUAMU. 34eck P*, o* — HekoTopasa 6a3oBas TOUYKa Ha U303H-

Tpone. O6bI4HO B KavecTBe P*, p* npuHumaroT nnbo P1, o1 (ecnu nocnegHsas nexut B AByxdasHon obnactu), nmbo Touky
nepeceyeHnsi U303HTPOMbI C rpaHnLen AByxdasHon obnactu. [MNpu aTom napameTp  ABnsieTcs obpaTHON BEMUYMHOW No-
KasaTens U3o3HTponbl B 6a3oBow Touke: @ = 1/n(P*, o*).

PacueT nokasaTens n3osHTpoOmnbI U NapamMeTpa omera AN pasnuyHblX criydaes onvcaH B E.2.4.

YpaBHeHUs1 faHHbIX METOAO0B U MX COYETaHWM, a Takke rpadnku COOTBETCTBYOLMNX KOAPADULMEHTOB NPpUBELEHbI
B pa3sgene E.2.

PekomeHayemble o6nactn npyMeHeHUs METOAOB W rpaHuLibl MPUMEHMMOCTU B COOTBETCTBUM € Tabnuuen 1.2 un
AN HarmsgHOCTU NokasaHbl Ha pucyHke [.2.

PekomeHgaumn no obnactn npyMeHeHns yNpoLLEHHbIX aHanMTUYeCKMX METOAOB pacyeTa B 3aBUCUMOCTM OT pe-
XMMma TeyeHus npveedeHsl B Tabnuue [.2.

CreunanbHble MeToAbl UCNOMb3YT NPY pacyeTe OTAeNbHbIX Hanbonee BaxHbIX M pacnpocTpaHeHHbIX cpea. [ns
BOASHOroO napa Takue meToApbl onvcaHbl B pasaene E.4

Tabnuuya [.2 — PekomeHgauum no NpyMeEHEHU0 METOAOB pacyeTa

Pexum Te- Homep nyHkTa
MerTop pacueTta O6nacTb NpUMeHeHus
YyeHuna CTaHgapTa
KK Hecxunmaemas XnagkocTb OcHOBHOW MeTo pacyeTa Npu TEYEHUN XUAKOCTH. E.2.1
T, :T/TKp ; Py :P/PKp .
Pekomenayetcs npumensite npn T, <1,0 u P, <1,00+1,25-(1-T,),
TO €CTb KPOME TEYEHMS MPY BbICOKMX OABMEHUAX UK BOMM3N KPUTUYECKON
TOYKM (CynepkpuTUYeckasl cpega).
[oCcTOsIHHBIV NOKa3aTenb PekomeHayeTcs NpUMEHSTL NPU BbICOKUX AABINEHUSAX U BONU3WN KPUTUYECKOM E.2.2
MN303HTPONMbI TOYKMN.
r-r [MocTosiHHbIN NoKa3aTenb OCHOBHOW MeTO pacyeTa TeUeHus rasa U CynepkpUTUHECKUX Cpea. E.2.2
N303HTPONbI PekomeHayeTcst NpUMeHsaTb Npy N > 1, Kpome 30HbI BbICTPOro 3MEHEHUS
3Ha4YeHMn N B CynepkpuUTUYECKOn obracTu.
Owera-meTop PekoMeHayeTcst MpUMeEHsITL Mpu N <1, a Takke B CynepKpUTUYECKOI E22
o6nacTt B 30He GbICTPOro U3mMeHeHus 3HadeHun (npu T, >1,0 npumepHo
ot P, 21,0+5,0-(T, -1) po P, <1,5+15,0-(T, -1)).
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OkoHyYyaHue mabnuubi 1.2

Pexum Te- Homep nyHkTa
MeTopg pacueTta O6nacTb NpUMeHeHus
YeHust cTaHgapTa
20-20 Owmera-metoz OcHoBHoOW MeToA pacyeTa ABYX(a3HOro TeveHus. E.2.2

Mpu KOPPEKTHOM OMpPeAeneHnn BENUYMHLI NapaMeTpa oMera MOXeT npuMe-
HATBLCS NPU NoBbIX NapameTpax ABYX(a3HOro TEYEHMUs!, KPOME TeUYeHUst MHO-
FOKOMMOHEHTHOTO BCKMMAKOLLLErO / KOHAEHCUPYHOLLErocs MPOAyKTa ¢ pasbpocom
TeMnepaTyp HOPMasibHOTO KMUMEHMst KOMMNOHEHTOB cBbilue 80 °C, Ans KOToporo
MeTo[ MOXET GbiTb HETOYEH.

MocTosHHBIV NokasaTenb PekomeHayeTcs NpUMeHsITb AN pacyeTa «PerynsipHbIX» cpef C BbICOKMM ra- E.2.2
U303HTPONbI soconepxaruem (X >0,8) npn P, <0,4.
B aTon obnactu meTog 6ornee To4eH, YeM OMera-meTos
K-20 Hecxunmaemas XuakocTb OcHoBHOW MeToA pacyeTa ABYX(a3HOrO TeYEHMS BCKMNAIOLLEN XUAKOCTK. E.2.3.1
+ omera-mMeToA Pekomenayetcs npumensits npyn T, <1,0 u P, £1,00+1,25-(1-T,), To

€CTb KpOMe TeYeHUs1 NPy BLICOKWX AaBNEHUsIX U BONIN3W KPUTUHECKOW TOYKU
(cynepkputunyeckas cpefa).

Omera-meTop (C pasHbIMM|  PekomeHayeTcs IpUMeHsTb Npu cBpoce peTporpafHbiX U NepexoaHbIX Npo- E23
3HaYeHMsAIMM NapamMeTpa  |dyKTOB 13 OKOMOKPUTUHYECKON 1 CynepKpuTMYeckor obnacTty, a Takke npy
omera Ans XMAKOCTY 1 cbpoce «perynsipHbIX» MPOAYKTOB 13 30HbLI BLICTPOTO N3MEHEHNA 3HAUEHUI B
AByxasHoit obnactu) cynepkputndeckomn obnactv (npu T, >1,0 npumepHo ot

P, 21,0+5,0-(T, -1)

po P, <£1,5+15,0-(T, -1)).
[MOCTOsIHHBIV NOKa3aTenb Mpu cbpoce «perynspHbIX» NPOOYKTOB U3 OKOMOKPUTUYECKON U cynepkpuTu-| E.2.3.2

M303HTPOMbI + OMera-mMeTof |Yeckow obracTu (aNns cnyyaes, He OXBa4YeHHbIX 2-M5 METOAaMM Bbllle).

M-20 [MoCTOsIHHBIV NOKa3aTenb OcHoBHOW MeTOA pacyeTa Te4eHus rasa ¢ KoHAeHcaumen ans «perynsp- E.2.3.2

M303HTPOMbI (C PasHbIMM HbIX» cpeq. MpumMeHnm Betogy Npu N > 1, KpoMe 30HbI BLICTPOro U3MEHEHUS
3Ha4YeHVsIMM nokasaTens

Ans rasa u gByxdga3sHoi ob-

3HayeHui B cynepkputdieckon obnactu (npu T, >1,0 npumepHo

nactw) or P, 21,0+5,0-(T, -1) mo P, £1,5+15,0-(T, -1)).
Owmera-meTog (C pasHbiMu|  TeyeHne NepexonHbIX U «peTporpagHbiX» ra3oB C KOHAEHCAUMEN, a TaKkke E.2.33
3HaYeHVsAMK NapameTpa «perynsipHbIX» rasoB U3 30Hbl ObICTPOr0 M3MEHEHNS 3HAYEeHW B CynepkpuTuye-

omera Ans rasa u AByXtas- |cyoir o6nactv (mpu T, > 1,0 npumepro ot P, >1,0+5,0-(T, -1)
Hou obnactu)
po P, <£1,5+15,0-(T, -1)).

20 Owmera-meTog (c pasHbiMu| OCHOBHOMW MeTOA pacyeTa AaHHOro TeYeHUs ANsi NepexXoaHbIX U «peTpo- E.2.3.3
3Ha4YeHVsAMK napameTpa rpagHbIX» cpea.
omera Ans rasa v gpyxdgas-
Holn obnacTn)

r-20-r MocTosAHHBIV NokasaTenb «PeTporpagHbie» cpefbl B OKONOKpUTUYECKon obnactu. E.2.2
N303HTPOMbI (C pa3HbIMK HonyckaeTcs NpUMeHsTb 06bIYHbIE YPAaBHEHMS C MOCTOSHHBLIM Noka3aTenem E.2.3
3Ha4YeHusAMY nokasaTens M303HTpONbI (NYHKT E.2.2) co cpeaHnM 3HavyeHMeM nokasaTerns MU303HTPOrbI. E.2.3.2

Ans rasa [0 1 Nocne KoH-
AeHcauun n aByxdasHom
obnactn)

20--2¢| Owmera-meToq MepexogHble cpeabl. [pyMeHsOT cpegHee 3HaYeHne napameTpa oMera. E.2.2

[.12 YyeT achchekTOB TepMOANHAMNYECKON HEPAaBHOBECHOCTHU

Mpwn BCckunaHum cbpacbiBaembIX Cpef unm KoHAeHcauun copacbiBaeMbix cpef, a Takxke cobpoce aByxdasHbixX
ra3o-XWAKOCTHbIX CMecen MOryT HabnaaTbCa OTKNOHEHWS OT PaBHOBECHOrO MOBeAEeHWs (3afepkka BCKUMNaHWS
N KOHAEHCcaUMW, a Takke HEpPaBHOBECHbIE COAEPKaHUS N COCTaBbl XUAKOW 1 ra3oBon ¢as). Takoe noBeageHue
BeAeT K TOMY, YTO pearnbHas NponyckHas cnocobGHOCTb KnanaHa oka3biBaeTcs 6onblue, YeM paccunTaHHas U3 ycno-
B paBHOBECHOIO NOBEAEHUS TEYEHNSA. TeM caMblM pacyeT Mo yCroBUAM paBHOBECHOCTU B 3TOM Criyyae aBnseTcs
KOHCepBaTUBHbIM (MAeT «B 3anac»). OueHKy cBepxy AN NPONYCKHOW CNOCOBHOCTM B 3TOM cryvae AaeT pacyeT no
YyCNOBUSAM TaK Ha3biBAEMOro «3aMOPOXEHHOrO» TeyeHus — T. e. TeyeHnss 6e3 maccoobmeHa mexay dasamu, korga
cofepxaHue n coctas ba3 Ha BXoAe B KranaH PukcupyeTca n fganee He MeHsieTcs.

Mpu cbpoce BckmnawLwmx XMAKOCTEN U AByxdasHblix cmecen ¢ manbim (o 0,05) maccoBbiM rasocogepxa-
HMem yepes knanaHbl ¢ kopoTkumn (8o 100 mm) WwTyuepamm npu pacyeTe NO paBHOBECHOW MoAenu apdekT Tep-
MOAMHaMMUYECKON HEPABHOBECHOCTU MOXeT NMPUBOAUTL K HELOOLeHKEe NMPOMYCKHOW CMOCOOHOCTM KnanaHa B He-
CKOIbKO pa3. B aTom cny4yae npu pacyeTe pekoMeHayeTcqa yuYnTbiBaTb 3P eKkT TepMUYECKON HepPaBHOBECHOCTN.

B HacTosilee BpeMs OTCYTCTBYeT yHMBepcanbHas MeTOAMKa yvyeTa HepaBHOBeCHOCTW npu cbpoce. B E.5
npvBeAeHbl HECKOMNbBbKO NONyaMNupmuyeckmx cnocoboB Ans ee yyeta.
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MpunoxeHune E
(pexomeHagyemoe)

PacueTt nponyckHomn cnocobHocTu MK

E.1 MeTon npsimoro uHterpmpoBaHus

E.1.1 O6wue nonoxeHusn

MeToa nNpsaMOro MHTerpupoBaHus SBRSieTCA YHUBEpCcanbHbIM METOAOM pacyeTa NPOoMnyCcKHOW cnocobHocTw,
nNpYMeHnMbIM Npu cbpoce Bcex BUAOB Kak 0AHOMAa3HbIX, Tak U MHOrodasHbIX ra3o-XMAKOCTHbIX Cpef, a Takxe cpeq,
npeTtepnesaolmx dhasosble NpespaleHns. MeToa pekomeHayeTcs NPUMEHsiTb Npu cbpoce ogHodasHbIX cpef ¢
nosefeHneM, 3Ha4YMTeNIbHO OTNNYALWMMCSA OT MOAeNnen naeanbHOW XUAKOCTM UK naearnbHOro rasa, B TOM Ynucne,
npu cbpoce XMAKOCTU NPU OYeHb BbICOKMX AABMEHUSAX (MHOro Gonblue KPUTUYECKOro), Mpu cOpoce XMOKOCTU UK
rasa ¢ TepMOAMHAMUYECKMMM napaMmeTpammn B6IM3N KpUTUYECKON TOYKKM, Npu cOpoce ra3oB M3 CynepKpuTUYeCKon
obnactn. Takke AaHHbIN MeTod peKoMeHAyeTCs MPUMEHATb Npyu cbpoce MHOTOKOMMOHEHTHbIX ra30XUOKOCTHbIX
cpefd C CUMbHO OTNMYalLWUMNCS KOMNOHEHTaMu, Npu cbpoce cpea ¢ peTporpagHon KoHAeHcauuen.

OnucaHHble ganee apyrne MeToAbl pacyeTa Ans pasnuyHbIX cnyvyaes noBegeHns copacoiBaembix cpeq dak-
TUYECKN BbITEKAKOT N3 MeToAa NPSIMOro MHTErpMpPOBaHUSA C YH4ETOM ONUCHIBAIOLWMX AaHHbIE CrlyYan ypaBHEHUN co-
CTOSIHWSA.

E.1.2 PacyeT nponyckHOM CNOCOGHOCTU METOAO0M NPSIMOro MHTErPUPOBaHUA

N3 ypaBHEHNs1 COXpaHeHWs 3Hepry Npu TeYeHnn Yyepes naeanbHoe conmno (LWTyLep) C yd4eToM TepmoanHa-

Muyeckoro cootHoweHusa dh=Tds +p_1~dP 1 yCroBusi MOCTOSIHCTBA aHTponuu dS crnepyet hopmyna

Py P2
* dP
Guea=ro| -2 [~ E11)

P

YpaBHeHue (E.1.1) TpebyeT Tonbko pacyeTa NNOTHOCTU Cpedbl B 3aBUCMMOCTM OT AaBNEHNS MPU NOCTOSHHON
QHTPOMNMKU, YTO MO3BONAOT MHOTME TepMOoAnHaMmnyeckne GubnmoTekn, Tabnuubl n guarpammel.

MeToa npsamMoro nHTerpupoBaHns 3aknyaeTcs B pacyeTe uHTerpana B ypaBHeHuu (E.1.1) uncneHHeimmn me-
ToAaMu, C OAHOBPEMEHHbIM OnpefeneHneM xapakrepa Te4eHus u BepxHero npegena nHrerpuposanus. WHTterpan
B (E.1.1) n Benn4mHy G¥ideal pacCCUMTBIBAIOT KakK dyHKUMM OT Po, korga Po ybeiBaeT oT P1 go P2 (nnbo fo 3HaveHus
Po(P1, P2), ykasaHHoro narotosutenem). Ecnm sennunHa G*ideal(Po) UMeeT MakCMyMbl BHYTPU Aa@HHOTO oTpeska, TO nep-
BbIi, GrivkanLLmm K P1 Makcumym, COOTBETCTBYET KPUTUHECKOMY OABIMEHUIO Pxp 1 KpUTUYECKOMY pEXUMY TedeHuns. Ecnn
xe BenuumHa G*igeal(Po) MOHOTOHHO BO3pacTaeT Ha BCeM OTpe3Ke, TO MUMEET MECTO JOKPUTUYECKUIA PEXUM TEYEHMS.

CoOTBETCTBEHHO AN KPUTUYECKOTO TeYeHUs

. dP
Gideal = Pp *| — 2 I — (E.1.2)
Yol
Py
,D,I'IH OOKPUTNYECKOIo Te4eHunsa
P2 %
. dP
Glgar=p2s| -2 [~ (€1.3)

Py

Ona pacyeta nHterpana B popmynax (E.1.1)—(E.1.3) otpesok [P1, P2] cnenyeTt pasgenuTb Ha MHTepBanbl U
paccuuTaTh C UCNONb3oBaHMeM KBaapaTypHbix opmyn. Mpu ncnonbsosaHum GopMynbl Tpaneunin u pasaeneHnm
[P1, P2] Ha n uHTepBanos [PY), PO], i=1...n, PO=P; PMW=P,, ypaBHeHne MeTOAa NPSIMOrO MHTErPUPOBAHUS UMEET BUA,

%

j

* . l 1 - .

GigealPD) = pj| D _—+—J~(P(' v_pi)) (E.1.4)
o \Pi-1 P

rae pi = p(PY.sy).

34



FOCT XXXXX-XXXX

PaccunTbiBas nocrnegoBaTtesibHO crniaraemble, 106aBnss ux k cymme B chopmyne (E.1.4), onpefenssi 3HauyeHus
* 1 .
Gidea|(P(')) ans gasnenmin PU) | j=1...n 1 npoBepsisi, KOrga OHM HAYMHAKT YMEHBLLATLCS, 33 OfMH MPOXOZ, ONpeae-

nAT:
- XapakTep TeYeHusi (KpUTUYECKOE UMK JOKPUTUYECKOE);
- KpUTMYECKOe AaBrieHne (ANt crnyyasi KpUTUYECKOro TeYeHusl);
- maccoBbIn pacxoq G*ideal.
YuutbiBas, 4to npu cbpoce cpen ¢ HhasoBbIMU NPEBPALLEHUSMU KPUTUYECKOE AaBNEHUE YacTo (0COBEHHO Mpu
BCKUMaHMM) HaxoamMTca Ha rpaHuue asoBon Auarpammebl, NPY pacyeTe Taknx criydaeB METOAO0M MPSMOro MHTErpmpo-

BaHus no dopmyne (E.1.4), B Habop Touek P crieayeT BkmiouaTh TOUKN NEpeceUeHMs M303HTPOMbBI S =S, C rPaHm-

Lamu ha3oBon Anarpammei.
M3 ypaBHeHus (E.1.1) cneayeT, 4TO NPU KPUTUYECKOM pexmnme TedeHns

Gideal = Nyp 'PKp “Prp (E.1.5)
N CKOPOCTb Cpebl Ha BbiXoade 13 WTyLepa AOCTUraeT CKOpoCTH 3BYyKa

PKp
Nep ——
Pxp

rae ngp — nokasatenb M303HTpoNbl N =(0INP/dIn p)s npu faBnernn P, .

YpaBHeHue (E.l.5) MOXeT He cobntogaTtbes ans cly4ad, Koraa Tovka KpUTM4eCcKkoro nctedeHnd cosnagaet C ne-
peceyeHnemM N303HTPOMbI C rpaHnLEeEn Mexay obnactamm dasoBov Anarpammbl cpeapl (J'IVIHVIeVI BCKUMNAHUS UMW NNHNEN
KOH,D,EHcaLI,VIVI). B atom cny4yae, KO3 puuUneHT aguabartbl n CKOPOCTb 3BYKa MOryT UCNbITbIBaTb CKAY0K Ha rpaHuue da-
30BOW guarpamMmmbl, U UMEET MECTO HEPABEHCTBO

—_ * +
VnKp 'PKp'pr SGidealg‘ nKp 'PKp'PKp )

roe n" n n;p — 3HaYeHns NokasaTens N303HTPOMNbl COOTBETCTBEHHO CO CTOPOHbI AaBNEHWUN Gornblue N MeHbLue PKp .
Kp

Takou cnyyar MOXeT MMeTb MeCTO, Koraa nokasaTternb N303HTPOMbl U CKOPOCTb 3BYKa Ha rpaHuue hasoBon ava-
rpamMmmbl NPW U303HTPOMHOM PACLUMPEHUN CKAYKOM YMEHBLLAKTCS, U MPOUCXOAMT Nepexod Te4YeHus u3 JO3BYKOBOIO B
CBEPX3BYKOBOE — Hanpmmep, Npu BCKUNaHWN XNMOKOW UMK KOHAEHCaUMN razoobpasHow cpefp.

YpaBHeHusa (0.1) n (0.2) ons meTofa NpsAMOro MHTErpMpoBaHKS 3anuncbiBaloTca B BUAE

G=a-K.-K,-Ky-F-po- —2-Jd—P ; (E.1.6)
P P
G
F= 22 . (E.1.7)
P 12
a-Ke-Ky Ky N-po-| -2 _[di
P
Ons eanHuy namepenus G, kr/v, F,mm?, n P, Mla
P 172
G=5,09-a-K.-K, - Ky -F-pg-|—2- dp ; (E.1.8)
P p
F= Cag . (E.1.9)
%

Py
5,09-a-Kq Ky Ky -N-pp - ,Z.J'LP
P

Py

35



FOCT XXXXX-XXXX

Ona eanHuy namepennsa G, kriv, F,mm?, n P, 6ap

G=159-a-Ke Ky Ky Frpo -2 [T| (E-1.10)
G
F= = : (E.1.11)
Py 12
1,59-a-K. K, Ky -N-pg- _Z.Idi
P
Py

E.2 AHanuTuyeckue Metoabl pacyeTa Ha OCHOBe YpaBHEHUI COCTOSAHUS

E.2.1 PacyeT no ypaBHEHWNIO HECKMMAEMOW XXUAKOCTH

TeyeHne HeCXXMaeMowm XnaKocTn Bcerga gokputmyeckoe. NoacraBue ypaBHeHus coctosiHua (0.27) B dop-
Myrbl MeTO4a NPAMOro UHTErpMpoOBaHUS MONy4YUM

Kn=12-(1-5) . (E.2.1)

3aBuncumocTb koadpduumnerTa Kn oT OTHOLLEHNS abCoNOTHBLIX AaBMEeHU Nocne n Ao knanaHa B npusegeHa Ha
pucyHke E.1.

161
14
12
10
K, 08
0,6
0,4

02

0 01 02 03 04 05 0,6 07 08 09 10
B

PucyHok E.1 — KoadhduumeHT Kn ANs HECKUMAEMOW XXMAKOCTU

E.2.2 PacueT TeueHns ckvmmaemown cpedbl N0 ypaBHEHWUSIM NMOCTOAHHOIO nokasaTens U309HTPOMbl N OMera-
meToaa

MopcraHoBka ypaBHeHun coctoaHusa (0.28) un (0.29) (c P1, p1 B kayecTBe 6a30BON TOYKM) B HOPMYIibl METOAA Mps-
MOrO MHTErpupOBaHUS 1 NOCNeayoLLee aHanMTUYeckoe NHTerpypoBanne gaet dopmynbl anga pacyeta Kn, S, Knwp 1 Kb,
npvBeaeHHble B Tabnuue E.1.

Mpn B< fp TeYeHUe KpUTU4eckoe, B MPOTMBHOM Cllyyae AoKpuTMYeckoe. PacyeT BbIMOMHAIOT B COOTBETCTBUMN C

[0.1.3 n dopmynamu, npueBeaeHHsIMy B Tabnuue E.1.

Tabnuua E.1 - ®opmynbl ana pacyeTta koapdpmumneHToB Kn, Lo, Knw 1 Kp

Koadhdu- MeTog
LUNEeHT [ocTOsIHHLIN NokasaTenb WU303HTpOMNbI Owmera - MeToq
Kn
(2-[o-InB+(0-1)-a- pF*?
K, = (E.2.2) |K,= (E.2.10)
o-p-1)+1 e
Mpu n=1
K,=8y-2:Ing (E.2.3)
Po n (E.2.4) |HaxopsT u3 pelueHns ypaBHeHWS
2 \n-1 2 2 _
ﬂKp:[n_ﬂJ -0 (0-1) fp P ~(0-1)>+2- 0% -Infg +1=0, €210
Mpun n=1 peLlaemMoro Y1ucneHHo nbo ¢ ncnonb3oBaHMemM opMyIb
1
- _ -0,703560+0,014685!
B = Je 00083 €29 1044600 roTRmOsHEE (E2.12)
e B =| 1+ . 056261 e
(cm. pucyHok E.2) —0,009343- \/;
(cm. pucyHkn E.3 n E.4)
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Mpu n=1

Kp=p-y-2-e:Ing
(cm. pucyHok E.5)

(E.2.8)

(E.2.9)

(cm. pucyHok E.6)

Koadhdpu- Metog
UNeHT [ocTOosIHHBIN NnokasaTenb WU303HTpOMNbI Owmera - mMeToq
Ko K B ﬂKp
f 1 1 nkp T E.2.13
K. n% _|2:n 2 \n-1 \/; ( )
np =N Fg' = n+1 ln+1 (cm. pycyHkn E.3 n E.4)
(E.2.6)
Mpu n=1
1
KnKp =—=0,60653 (E.2.7)
e
(cm. pucyHok E.2)
- k. _(2-0ong+(0-1)-0- B)Y
° o WA-D+1 fig (E2.14)

137

12 |

11}

10 F

0,7 F

06

05

04

09 10 11

12 13

14 15 16 17 18 19 20
n

MpumeyaHue — MNyHKTUPOM AaHbl KOIPPULMEHTOB ANS ypaBHEHWS NOCTOSIHHOTO Noka3aTessi U303HTPOMbI MPU pacyeTe No KOM-

GuHauUMK ypaBHeHWiA cocTosHWs (Tabnuua E.2) — B 3aBMcMMOCTU OT Yncna Maxa Ha BxoAe B knanaH

PucyHok E.2 — KoadhduumeHTbl Sip U Knkp ANA YpaBHEHMS NOCTOSAHHOMO NokasaTensa U303HTPONbI
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Ko o

®

MpumMmeyaHune — MNMyHKTUPOM AaHbl 3HAYEHUSI ANS YpaBHEHUS NOCTOSIHHOTO NoKa3aTens M303HTPONbI (AN CpaBHEHUS )

PucyHok E.3 — KoadbdumuueHTsl fp 1 K AN OMera-metoaa

Bro:
Ko

®

MpumMmeyaHune — MNMyHKTUPOM AaHbl 3HAYEHUS ANS YpaABHEHUS NOCTOSIHHOTO NoKa3aTesnsi M303HTPONbI (AN CpaBHEHUS)

PucyHok E.4 — KoadduumeHTsl S 1 Knp ONA oOmera-metoga

PucyHok E.5 — KoadhumumeHT Kb 4na ypaBHEHWSI NOCTOSIHHOIO nokasaTternst M303HTPOMbI
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11
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09
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02

01
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i

PucyHok E.6 —KoadduumneHT Kn ons omera-metoaa

E.2.3 PacyeT no KOMGMHaUunM ypaBHeHUN COCTOSHUSA

PacyeT MaccoBoW CKOPOCTM Ha OCHOBE YMPOLLEHHbIX yPaBHEHMI COCTOSAHNSA MOXeT BblTb MCNOMb30BaH U ANA
cny4as, korga cpefa npu N303HTPOMHOM PacLUMPEHUN OAWH UM HECKONBbKO pa3 nepecekaeT KpMBble KUNEHUsA nnm
KoHOeHcauun. B aTom cnyyae B kaxgon ha3oBon 06nacTn 3aBUCMMOCTb NIIOTHOCTU cpeabl OT AaBEHMS ONUCHIBa-
€TCS CBOMM ypaBHEHWEM COCTOSHUA.

MycTb cpena npu cbpoce c gasneHns P1 o gasneHus P2 nepecekaeT KpuBbIE KMMNEHNS U KOHAEHCaUMU m pas B
Toukax (PO, A0), npuuem P1>PW > . >PM > P, Toukn (PD, o) nenst otpesok [P1, P2] Ha (m+1) yacTten (MHTepBanos),
Ha KaxgoM 13 KOTOPbIX 3aBUCUMOCTb p(P) onncbiBaeTcs ypaBHeHem coctosHmna ([0.23) unu (0.24), npuyem co cBonmM
3HayYeHneM nokasartens U303HTPONbI UK NapameTpa omera. [pu ncnonb3oBaHun ypasHeHus ([.24) B kavyecTBe 6asoBoi
TOYKM NPVHUMAIOT HaYvanbHyl0 TOYKY MHTepBana. Ha nepBom MHTepBane MOXHO MCNONb30BaTb TakkKe ypaBHEHWE He-
cxumaemon xuakocTu ([.22). PacyeT maccoBoW CKOPOCTM BbIMOMHAT NOCNEeA0BaTENbHO N0 y4acTkam Mo creayoLemy
anropuTmy:

1) paccunTaTe nepebiit nHTepsan [P1, PY] cornacHo E.2.1 unun E.2.2:

- ecnv BHYTpU faHHoro uHtepsana (Py > PW) gocturaetca KpuTuyeckoe TeYeHne, TO PacyeT 3aKOHYEH;

- B MPOTVMBHOM Crly4ae, paccunTaTb MacCoByl0 CKOPOCTb Gl , COOTBETCTBYIOLLYIO AaBrneHno PY, n nepeitty K
pacyeTy nocneayoLmnx MHTepBaros;
2) npu pacyeTe nHTepBana, HaunHatouero B Touke (P9, o0), yxxe paccuntana maccosas ckopocTb Gl , cooT-

BETCTBYyLOLLaA [aHHOM Touke. [Ina pacyeTa MacCoBOW CKOPOCTU BHYTPW OAHHOIo MHTEepBana MCNonb3ylT ypaBHEHUA
MeToaa NPpAMOro MHTerpnpoBaHnaA, HO y4nTbiBaloLmMe HEHYNeByO CKOPOCTb B HaYane nHrtepsana

Y Po %
. G dP
Greal = po || deal | . J' it I (E.2.15)
0 5
p0)
JaHHoe ypaBHeHe yaobHo 3anucaTk B 6eapa3mepHoM Buae, ncnonbays uncno Maxa B Touke (PO, o9 n koadp-

duLmeHT KS)M

[

Gic?gal

MmO = 7
Yn-® .p(i) .ph

Gid(ie)al = Klsll)w P00,

n
Bo %
KO = 5o (M(J))Z.n—a)_z.J‘dTﬂ , (E.2.16)
p
1
roe S = P/PG) ;

p=plpV;
n(]) — NoKa3aTeslb USBO3HTPOIMNbI CO CTOPOHbI ,D,aBJ'IeHI/IIZ MeHblle P(l) .

39



FOCT XXXXX-XXXX

MoactaBnas ypaBHeHus coctoaHua (0.28) nnm (0.29), nonyynm ypaBHeHUs A51s1 KPUTUYECKOro OTHOLLEHUS AaB-

TNeHun ,Blf‘gM, KO3 hULNEHTOB Kr%l Kr(R(pM 7] KS)M , NpMBeAeHHble B Tabnuue E.2. YpaBHeHus, npuBeaeHHble B E.2.2

(Tabnuua E.1), npeactasnsioT coboit ux npegenbHbii cnyyaii npy M =0.

*

Ecrin MU) > 1,0, To kpuTMUECKOE TEUEHME NMEET MECTO NP AABIEHMN P = PO U Glyeql = Gic?gal'

(6)) 0
Ecnn MY < 1,0, To ucnonesysa ypasHeHuns Tabnuubl E.2, paccuntats BeNUYmHy ﬂKpM .
Ecnn pU/p0) < g0 (P,/PW) <,B,E'3M ANs NocriefiHero WHTepBsana), To KpUTUYECKoe TeueHue AoCTUraeTcs

BHYTPM 3TOro MHTepBana npu P < ﬁlf‘gM -p() n maccoBasi ckopocTb paccuMTLIBAOT MO hopMyne

Gi*deal = K(])

O PO 0,

roe KRPM — onpepenstoT no hopmynam Tabnuubl E.2.

Ecnu kputnyeckoe ncTeveHne He JOCTUraeTCs BHYTPW MHTEpBana, To cnefyeTt paccyMTaTb MacCoBYH CKOPOCTb
no copmyne

Gl =Ky (PO

roe Kg)M — onpegensoT ana f = P(j+1)/P(j) no coopmynam Tabnuupl E.2,

1 BbINONHUTL NEPEXOA K TOW e npoueaype Ans crneayowero nHTepeana.

TabnuuaE.2 — ®opmynsl ans pacyerta koadduumentos Ky ,BKpM , Kn kpM 1 KbM

Koadp- MeTon
q):#TM— [MOCTOSIHHBIN NOKa3aTenb N303HTPOMbI Owmera - metoq
Knm 2 n+l 2 y2
2 n+l M“/o-2-|lw-Ing+(w-1)-(1-
« _|zn, (1+n—1_M2 o e2m | Mle-zlonst@-1-0-p) €229
"™ yn-1 2 nM o-(Yp-1)+1
Mpu n=1
E.2.18
K.\ =B-\-2-InB+M? E.218)
Peom 5 n 1 n YpaBHeHue
n-1 n- 2 |n-1 E.2.19) (E.2.26)
B J1+4——=.M (
Pom (MJ ( 2 j [2~w—(a)-l)-ﬂKpM]2—(a)+1)2+2~a)2~|nﬁKpM+l—M2=0,
Mpu n=1

peLlaemMoe YNCNEeHHO NGO € NCnornb3oBaHnem hopmynbl

M2 -1 ) 2
,HKpM=exF{ 5 ] €-220) | fou = 2-0o+M (E.2.27)
2~a)+\/2-a)—(2~a)—l)~M2

(cm. pucyHok E.2)

MZ
ﬂKpM:ﬂKp' 1+ < f
a)+(a)—1)'ﬂ|<p -M2

o-(0-1)pp

1+ [1-

M M .
¢ a)_(a)_l)'ﬂkp Y

Byp — KpUTUYECKOE OTHOLLIEHME AaBneHNi npu M=0

Mp M <<1 MOXHO MPUMEHSTTL Goree TouHYH chopMyrT (E.2.28)
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OkoHyaHue mabnuupsi E.2

Koadp- MeTop

duum-

eHT [TOCTOSAHHBIN NOKa3aTenb N303HTPONMbI Owmera - meToq

My M <<1 MOXHO NpUMeHATL Boree ToUHYI hopMyny

Ma

wo+(w-1)- B M2
o—(0-1)- ﬂxp

1+ |1-

:—M N
“ w_(w_l)'ﬁKp ’

ﬁKp — KpUTUYECKOE OTHOLLEHWe aasneHun npu M=0

Bepm = B 1+ , (E.2.28)

Kn oM . B
nKkp nTl Knkp = LR (E.2.29)
1 n+l (E.2.21)
2:n ' 2 n-1 14 n—l‘Mg 2.(n-1)
n+l (n+1 2
(cm. pucyHok E.2)
Mpu n=1
M2 -1 (E.2.22)
Knkpm = €Xp
2
KbM n+1 1 2 n+l K _ (|\/|2-2a)[a)lnﬁ+(a)-1)(1-ﬁ)])1/2 (E230)
Kom = T ﬂ” =B |x oM [a)l(],/a)-l)-kl]-ﬁkpM
(E.2.23)
i _nsl
[n+1 n [1+ n_l»sz 2(n-1)
2 2
Mpu n=1

2
Kom = B-\-2-Inf+M? ~exp[1_£v| J (E.2.24)

Ecnun TeKyLLI,VI|7| nHTEepBan nocnegHvn, To MacCCOBYH CKOPOCTb paCCHYMUTbIBAKOT NO cbopMyne
Gideal =Ky -V PO p0
roe KS)M — onpepensioT ana fB = Pz/P(J) no copmynam Tabnuupl E.2.
Hanbonee BaxHble U YacTble CyyYamn pacyeTta no CoMeTaHUo ypaBHEHWIn COCTOSHUS NMPUBEAEHb! HUXKE.

E.2.3.1 PacueT Bckunatwouwen xmakoctn. CoyetaHne Mmopgenen HeCXKMMaeMoMn XUAKOCTU U OmMera-me-
ToAa
Onsa cnyyasa TeveHmns XK-2® ncnonb3yoT coYeTaHne YpaBHEHN HECKNUMAEMON XUAKOCTU U omera meTtoaa.

ECNM NpW W30SHTPOMHOM pPaCLUMPEHUN Cpeabl KpuBasi KUMeHusi nepecekaetcs npu gasnewun P®)

P> Pl > P, , To Te4eHne MoxeT ObITb ONMCaAHO YpaBHEHNEM HECKUMAEMON XMAKOCTY Ha uHTepBaane [ Py, P® 1 nypas-

. o 1 o -1 .
HEHVeM omera-MeToAa Ha HTepBarne [P(l) , P, ] c 6asosow Toukon ( pw p( ) ) M BENUYMHON @ = ]/n @ g aByxcasHom
obnactu ans aaHHom 6a3oBon ToukK. B aTom cnyvae umcno Maxa B TOUKe NepeceyeHmns Co CTOPOHbI ABYXda3HoM 00-

nacTtu
MO =\2.0-@/p-1), (E.2.31)

roe p= P(l)/Pl.

Mpu aTom ycrosune M® >1 sanucbiatoT B Buae
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B < 2.0 1
"2.0+1 1405n@°

(E.2.32)

Ecnu ycnosue (E.2.32) BbINONMHEHO, TO KPUTUYECKOE TEYEHME AOCTUraeTCs B TOUKE (P(l) , ,0(1)) "

ﬁKp =p;

Knkp =\ 2-(1= /1) . (E.2.33)

Ecnu ycnosue (E.2.32) He BbINOMNHAETCA, TO UMEET MECTO KPUTUYECKOE UKW AOKPUTMYECKOe TedeHne B AByxdas-
How obnacTtu. B aTom cnyyae

Kn:KnM'\/?:

)
(2~[1—ﬁ1+w~ﬂ1'|nﬂﬂl+(w-1)'(ﬂ',31)D

, (E.2.34)
o-(B/p-1)+1
roe S=P/P;.
Kputuyeckoe oTHoleHWE AaBNEHUI S, HAXOAAT U3 ypaBHEHNS
fo |° o . 2:(1-fg)
2. 0-(0-1)- 22 | —(w+1)?+2-0° N2 412" T 40, (E.2.35)
B 2 2
KOTOPOE MOXET BbITb PELLUEHO YACNEHHBIMU METOAAMM UMK C UCTONb30BaHMEM NPUBVXKEHHOW hopMynbl
1
B =P bpm=—F—" (E.2.36)
14 |14 2071
2.0 f
Mpn MY <<1 (xorpa B = P(l)/Pl o4eHb 6nu3ko k 1) GonbLuyo TOYHOCTL AaeT opmyna
M2
ﬂKp:ﬂl'ﬁKpO' 1+ 2 )
10 1o a)+(w71)./3Kp0 -Mf,
w'(w_l)'ﬂkpo
-1
Mo 2By (E.2.37)

?1-(1- 0™ Ao

rAe fpo COOTBETCTBYET KPUTUHECKOMY OTHOLLIEHWIO A@BIIEHUI NpK M@ =0 u HaxogsT u3 ypaBHeHus (E.2.11) nnu no
dopmyne (E.2.12).
Ans kputuyeckoro TedeHus (Mpn S < By, )

Knm=KmM'\/;1=\/§i; (E.2.38)
1@

Y2
[zﬂl-w-[l—ﬂlmﬁl-lnf;+(w-1)-<ﬂ-ﬂ1)D
w81/ -0 +1] i

I'pacoukn 3aBucumocTn S, =f(B1) U Knp =f(Bp) OT B ANS pasnuyHbIX 3HA4YEHU @ NpuBeAeHbl COOTBeT-

Kp =

(E.2.39)

CTBEHHO Ha pucyHkax E.7 n E.8.
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08
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05
K
04
03
02

01

0

06 0,7 08 09 10
B
PucyHok E.8 — 3aBucumocts K, ww =f(Bp) NPy BCKUNAHUM XUAKOCTM

E.2.3.2 PacueT KOHAeHcHpYyloLlerocsi rasa. [locTosiHHbIN NoKa3aTeslb U303HTPONbI C Pa3HbIMU 3HAYEHUAMU
nokasartens Ans rasa v asyxdasHoi o6nacTtu

Onsa cnyyas TedeHns -2 ncnonbayoT ypaBHeHne cocTosHns ([.28) ¢ pasHbIMK 3HaYEeHUsIMU MokasaTens 13o-
SHTpONbI ANd ra3a u AByxdasHon obnacTu.

ECrM MpuU M30SHTPOMHOM PaCLIMPEHUM Cpeabl KpUBasi KOHAEHcALMu nepecekaetcst npu gasnedun PO
P> PO > P, , To TeueHne moxeT GbITb onKncaHo ypaBHeHneM ([1.28) ¢ nokasaTenem U3osHTPONbI Ny Ha uHTepBane [

P, PW] (obnacTb rasa) n ypasHeHuem ([1.28) c nokazaTenem M3oaHTPONbI N, Ha MHTepBane PO, P, ] (aByxdpasHas

obnacTb).
n

2
ng+ 1
9TOM Clly4Yae paccynTbiBaloT YACIO Maxa B Touke nepece4vyeHnsa NMMHUN KOHOeHcaLUnn Co CTOPOHbI ,D,ByX(pa3HOl7| obnactu

1 n -1 .
Ecrm g = pl )/Pl > ﬂKp(nl) —( ] , TO KPUTUYECKOE TEYEHMEe He JoCTUraeTcs BHYTpY ra3oBoi obnactu. B

_m-1
g M o1, (E.2.40)

Mmoo 2

M@ = :
n, n-1

Ecrm MO > 1, 10
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ni

- -1
ﬂ1£{1+ M 1.n4 me (E.2.41)
2-ng

1
Ecrv ycrosue (E.2.41) BbINOMHEHO, TO KpUTUYECKOE TeueHue gocTuraetcs B Touke (PM) ,p( ) ), 1

ﬂKpZﬂl'
2 ny+1
Ko =Ky () = | 22| gra_ g E.2.42
nkp — n(nl)* n 1' ﬂl '131 . ( e )
1 -

Ecnu ycnosue (E.2.41) He BbINOJIHAETCA, TO UMEeeT MECTO KpUTUHECKOEe U OOKPpUTU4eCckoe Te4eHne B OByX-

¢asHom obnacTtu. B atom cnyyae

@ @ n,-1 n,-1 n;-1 n;+1 n,+1
P 2:n B 2:n - T h,
Ky =Kow (N2, M@D). P _ 2.0p, " 1|+ g M g Mo _qllg™M g (E.2.43
n nM( 2 ) Pl'pl n2_1 ,Bz nlfl ﬁz ﬂl ﬂl ﬂz ( )
rae fp = P/P(l).
Ny
N2 n,-1 n,-1
2 n,-1 ng n,-1 B
ﬂkp=ﬁ1-ﬂKpM=ﬂ1-[ j R A | , (E.2.44)
n2 +1 n2 nl—l
I"I2+l
5 5 21 L m-1 2(ny-1) g+l
: n2 np-1 nl I’]2 - nq 2:n
Knkp = . 14— . -1 . 1, E.2.45
nkp n, +1 [nz +lj N, nl—l ﬂl ﬁl ( )
2 n,+1 1 _ Np+l
n, +1 np-1 (@ n, n Ny, +1\n,-1 n, -1 @ 2:(ny-1)
Kp= | 2"~ ||1+4—2—"=.IM .ph2 2 || 212 11+ —2—=.IM . E.2.46
° 7 np-1 ( 2 MOf | 532 -z, 2 > (Mo f ( )

E.2.3.3 Omera meTon ¢ ABYMSA 3Ha4eHUA NnapamMmeTpa omera

[aHHbIN MeTon MOXET NpuMMeHATbCA ana TeveHun 2d-T, a Takke B psage cnyyaes aona tedeHun M-2@0 n X-
2® (cm. Tabnuuy O.2).

B aTtom cnyyae npu M303HTPOMHOM paclUMpeHUU cpefbl KpyMBas KOHAEHCAUWUWU UK KUNEHUS nepecekaeTcs

npu aaBneHum pW P> SIOBS P, , u TeyeHne moxeT GbITb OnMcaHo ypaeHeHuneM ([1.29) c napameTpom @, 1 6a3oBon
Toukown (Py, pq) Ha nHTepsane [Py, P(l)] 1 ypaBHeHneM ([1.29) ¢ napameTpom @y 1 6a30BOI TOUKOW (
pWw p(l))Ha MHTEepBane [P(l), P51

Ecrm B = P(l)/Pl > ,BKp(a)l), rae fp(@) onpenensioT us ypasHeHus (E.2.11) unu no popmyne (E.2.12), To kpu-
TUYecKoe TeYeHue He JocTUraeTca BHYTpU MHTepBana [ Py, pW ]. Torga paccunTbiBatoT Yncno Maxa B Touke (

P®  pMy co croporsl urTepsana [PD | P, ]

@ _ | P, o -Inp -1 |
M* = Kq(ey, £1) ][ P D @y —\/ 2 {1+a}l_(a}l_l).ﬂj @, . (E.2.47)

Ycnosue M(l) >1 B 3TOM Cry4ae 3anucbiBaloT B BUAe
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Lopdnfy o, 1 (E.2.48)
o —(o-1)- By 2-wy

Ecnu oHo BbINONHEHO, TO MEeeT MeCcTo KpUTUYecKkoe TedeHne B Touke (P, p1) un
/BKp =phr

(2o Iy + (@ -1)- (1- ) |2 (E.2.49)
o WA -1)+1 | B

Ecnu ycnosue (E.2.48) He BbINOJTHAETCA, TO UMeeT MeCTO KpUTUYeCKoe Unn OoKpuTn4eckoe TevyeHme Ha nH-

Kn Kkp = Kn (@) =

Tepsane [P(l), P, 1. Mpun aTom

® . ,®
Ky =Knm (Q)Z’M(l))' it "Dl =
P o1 (E.2.50)
=2 [+ (@-1)-(Bi-D]-2-[(@-(@-1)- A ] [0p-108 + (@ -1)-(1- B ]}
lon-@pr-1)+1] [ - WP, - 1) +1]

Bep = P1- Beom (CUZvM(l)] ) (E.2.51)

rae Bepm (coz M(l)) onpeaensioT n3 ypasHerna (E.2.26) unn no dopmynam (E.2.27), (E.2.28),

"
. ,0
Koo = K o MO [Pl o L , (E.2.52)
Vo o o @
Kp = [~2-0,-[o- B +(@1-1) (1 ) ]-2- 0, [0~ (@01 -1)- 1 ][ @5 I, + (@, -1)-(1- B) |2 . (E.2.53)

fo N o WB-1)+1 (a1, - 1) +1]

E.3 PacueT BCnomoraTtenbHbIX BENTUYUH

E.3.1 PacueT BenuuuH nokasaTtens n30aHTPOMbI 1 napameTpa omera

E.3.1.1 PacuyeT BeNM4MH NokasaTensi U303HTPOMb! U NapameTpa oMera Ans ra3a u CynepKkputu4eckon cpeabl
MokasaTenb N303HTPOMNbI N, BoobLLE roBops, He paBeH nokasartenio aguabatsl k = ¢, /Cv . MmeeT mecTO TEpMO-

AOnHamMmun4eckoe CooTHoweHne
n=k/k, (E.3.1)

rae K =(0InpldInP); — 6e3pasmepHbIn KO3PPULIMEHT N30TEPMUYECKON CUMAEMOCTH.
[Ons pacdeta 3HadyeHun N wnum pacyeta no cgopmyne (E.3.1) yepes BenuumHbl k :cp/cV n K =(0Inp/oInP);

OIS peanbHOro rasa v CynepkpuTUYECKON cpeabl cneayeT MCNoNnb3oBaTh TEPMOANHAMUYECKME BUONMOTEKM nnu
Tabnuubl.

Mpun P, <0,7, T, <1,5unpu P, <1,0, T, 21,5 4onycTMMO UCNOMb30BaTh BENNYMNHY UeanbHO-rasoBoro Ko-
adpduumerHta agnabatel K BMecTo BenuumHbl N .

E.3.1.2 PacueT BeNMMUYMH NoKa3aTensi U303HTPOMNbI U NapamMeTpa omera Ansa AByxdasHbix cpeq 6e3 mac-
coobmeHa

Ecnn maccooBMeH Mexay XUAKOW 1 ra3oBOKN hasaMm OTCYTCTBYET UMM UM MOXHO NpeHebpeYb, napameTp omera
1 NoKasaTtenb N303HTPOMbI paccynTbIBalOT Mo dhopmyre

e-(1-8)-(Ag-A)?
8~A|/ﬁ"'| +(1-8)'Ag/,ég ’

-1 -1 -1
o=n"=¢&ng +(1-&)-n"+

(E.3.2)

X A
ng =(0INP/dIn py)s ;
n =(©InP/dIn p)s ;

By =—@Inpg/oInT)p ;

-1
roe g={1+M-&} :
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B =-@Inp/oInT)p ;
Ag= —(aInT/aIn P)Sg :

A =—0InT/oInP)g ;

Ag=— .‘g:ZQ'RYHg./}g: kg1
T pg-Cpg Cpg Ng-fy
A= P s ARy o k-1
| = A= A= =,
T-pi-Cp Cpl Ng-A
kg_cﬂ;
Cvg
c
k= 2L
Cu

YpaBHeHue (E.3.2) npumeHnMo Ans peanbHbIX ra3oB 1 XWOKOCTeW BO BCEM AManasoHe AaBreHun, Temnepa-
TYP ¥ 3Ha4YeHUN & , 0QHaKo onpeaeneHne HeKOTopbIX NapameTpoB (Npexae Bcero ny) TpebyeT TOYHbIX TepMoanHa-

Muyeckmx 6ubnumorexk.
Mpn € 20,2 n BOanu OT KPUTUHECKON TOYUKM XUAKOM dasbl (Npu npreBeaeHHOM AasneHnn Py < 0,5) MoxHo npe-

HeGpeyb CXXMMAeMOCTbIO XUAKOCTU U Ucnonb3oBaTh Bornee NpocToe ypaBHeHUe
k_g. X+ Cpg/Kg +(1=X)-Cp .

(E.3.3)
X+ Cpg + (1= X)-Cp

=N =&

Ng

B cny4yae, korga nosegeHve razoBow hasbl 6nM3Ko K MgeanbHOMY (NP NpUBEAEHHbIX TeMnepaTypax u gas-
neHusix rasa Py <0,7, Ty <1,5 unn Py <1,0, Ty >1,5), MOXHO He yuuTbiBaTh B ypasHeHuu (E.3.3) MHoxwuTenb

Ng

E.3.1.3 PacyeT Benn4nH nokasaTesniAa M303HTPONbI M NapaMeTpa omera Ans Napo-XMAKOCTHbIX cMecen

O HOKOMMOHEHTHbIX Cpena,
[nsi 0O4HOKOMMOHEHTHbIX MNAapPO-KUAKOCTHBIX CMECel napameTp oMera pacCYnTbIBatOT MO ypaBHEHUIO

a):n_l=%Az—2-Av[g-ﬂhg+(l—£)-/§|]+[g-lzg+(l—g)-k]]=

Upp *
X+ (1- %) P (E.3.4)
= Cpg~ch’g ~A2—2~A-[g~ﬁg+(1—g)-ﬂn|]+[g-lzg+(l—g)~|2|],
X+(1-X)-& g " "ya

Pl

rae kg = (0In pg/8INP)y = Kkg/ng ;
ki =(0Inp/oINP) = k/ny ;
_P(pg AT _dinTyg .
hyi dinP ’
g| =hg—h|.

[nga 6onbWMHCTBa MHOVBMAYANbHbBIX BELLECTB BenMuMHa A MeHsieTca B npegenax ot 0,04 oo 0,16, meaneHHo
BO3pacTas BOOMb KPUBOW HaCbILEHUA OT TPOMHOM TOYKM A0 KPUTUYECKOW TOoudku. WcknodeHne cocTaBnsaloT BOAOPOA,

(A o10,16 po 0,21) urennii (A ot 0,22 go 0,26).
OcTanbHble napameTpbl Te xe, Yto u B 3.1.2.

CxmmaeMocTbio xuakocTn K| B ypaBHeHun (E.3.3) Bcloay, KPOME OKPECTHOCTM KPUTUYECKOW TOYKU, MOXHO npe-

A

h

Hebpeyb, npuHumas K =0.
YpaBHeHue (E.3.3) MmoxeT ObITb Takke 3anucaHo B BUAe

w=n""t

=s-wy+(1-¢)a,
0y =By Ag-(A[Ag =D +1ng , (E.3.9)
@ =B A - (AN -DZ +3ny
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YpaBHeHus (E.3.5) no3BONSIOT OLEHUTb BEMNNYMHY CKayka nokasaTens M303HTPOMNbl Ha rpaHuue AByxdasHoi
obnactu.
Mpu P, <0,5 gonycTumo oueHVMBaTb CBOWCTBA cpeAbl N0 MOAENMN naeanbHOro rasa u HeCXXMMaeMow XuaKo-

CTW, NPUHMMas ﬁg = lzg =1, ﬁ] = IZ, =0 v npumMeHsa ypasHeHuve (E.3.4) B Buge

CD|
T X+(1-x)-——
Com * C
o=n1=" A% c.(1-2:-A) = P9 . P A%24g.(1-2-A). (E.3.6)
Hm- x+(1-x)-& 29" Ry
A
Mpu P, <0,1 MOXHO cunTatb Z, =1,0mn &«1,0.
Pl

[MoaToMy Npu BLICOKOM ra3ocofepkaHnm ( X = 0,5) MO’KHO MCNonb30oBaTh ynpouweHHoe ypaBHEHME

A2
o=n"1=[x-cpg+(1-x)-cp | e-(1-2-A). (E.3.7)
X-Ryn
Ha nuHum kunenns (npy X =0, ¢ =0)
. c R .
wo=n"t=ag =75 A-(A/A -D2+1n, :ﬂ.%-/\z +Kk=2-5-A. (E.3.8)
Pg 49 Ryn
Mpu P, <0,5
c

wo=nltog=L1._ P A2 (E.3.9)

Py Zg-Ry

E.3.1.4 PacyeT BenM4MH nokasaTtens N303HTPONbI M NapameTpa oMera ABYXTO4Ye4YHbIM METOA,0M

[ns MHOrOKOMMOHEHTHbIX ABYX(a3HbIX CMeceil C MaccCoobMeHOM MeXay rasoBou 1 Xuakow asamm pacyeT na-
pameTpa omera (nokasaTens U303HTponbl) TpebyeT NpoBeAeHNs pac4eToB ha3oBOro paBHOBECUS, B TOM YMChe yyeTa
M3MEHEHMNs1 COCTaBOB XMOKOW 1 ra3oBow a3 B NpoLiecce NCNapeHns NN KoHAeHcauum.

OpHako, ecnv M3BECTHbI 3HaYeHUs MIOTHOCTEN ANA ABYX AaBMNEHWUIA NPU M303HTPONHOM pacLUMPEeHnm, 3Ha4YeHne
napameTpa omera unu nokasatens M303HTPOMNbl MOXHO OUeHWUTb 13 ypasHeHun ([.28) v (0.29). B yactHocTH, ecnn

[ONOSTHUTENBLHO K GA30BOI TOUKe P~ , o~ M3BECTHBI BENMUMHA NNIOTHOCTM 15 BTOPoii Toukn P, p™ | napametp omera
Ans oMera-MeToaa onpeaensioT no hopmyrne

*/ *k 1

P — (E.3.10)
P /P -1

PeKOMEH,D,yETCﬂ MCNnosib30BaTb B Ka4ecCcTBe BTOpOl7| TOYKM 3HAYEeHMNEe NMNNOTHOCTU NPU N3O3HTPOMHOM pacLUnpeHnmn

npu aasnexnn 90 % ot 6a3oBoro: P = Pog=0,9: P .Batom cnyyae

0=9-(0"[pog-1). (E.3.11)
AHarnornyHo, npu MCnonb3oBaHuM ypasHeHus ([.28) nokasaTenb M303HTPOMNbI ABYX(A3HON CMECU MOXeT
ObITb paccynTaH no AByM TO4YKaMm no d)opmyne

n= w , (E.3.12)
In(p"/p™)
E.3.2 PacyeT nnoTHOCTU cpeAbl

E.3.2.1 PacyeT NnNOTHOCTU ra3a U CynepKpMTU4YeCKon cpeabl
MnotHocTb rasa p; Npu gaesneHnn P; n Temnepatype T; MoxeT BbiTb paccyMTaHa no ypaBHEHWUO
pL= PL-Mm _ Py . (E.3.13)
Z;'RTy Z3Ryy Ty
MonsipHasi Macca M, 1 ko3pPULMEHT CxmaemMocTn Z MoryT BbiTb onpeaeneHbl ¢ UCNONb30BaHUEM Pa3nuy-
HbIX TepMOAMHaMuyecknx bnbnuoTek 1 Tabnuu, a Takke no Tabnuuam .1 n N.3, a Takke no rpacduky pucyHka U.2.
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E.3.2.2 PacueT nnoTtHocTu ABYyX(pa3HOWN ra3o-KUAKOCTHON cMecu
MnoTHOCTb ABYXda3HOW CMECK pacCYUTLIBAKOT MO ypaBHEHUIO
L -1
X - X
pL=—+— . (E.3.14)
Pig P

Boanu ot kputuydeckon Ttoukm (npu P, <0,1) @«1,0, n npu 6onblumx razocogepxanHusax ( X >0,5) BmecTo
Pl

(E.3.14) moxHo ucnonb3oBaTb 6onee NpocToe ypaBHeEHUE

P :%. (E.3.15)

E.3.3 OnpegeneHue To4ku nepecevyeHNs U303HTPONbI C rpaHuLen aByxdgasHon obnacTu

Ecnu npouecc cb6poca nponcxoanT ¢ BCKMNAHUMEM UMK KOHAEHCcaumen, HeobxoamMMo onpeaenuTb TOYKM ne-
peceyeHnss N303HTPOMbI C rpaHuuen aByxdasHon obnactn. B obwem cnyvyae ons aToro criegyeTt UCNonb3oBaTb
COOTBETCTBYHOLUNE TEPMOANHAMMYECKue BubnuoTekm, Tabnumubl unu gasosble AnarpaMmmbl. OAHaAKO, B HEKOTOPbIX,
OMUCaHHbIX HUXE, CNy4asx MOryT 6bITb UCNONb30BaHbl 6onee NpocTble MeToAbI.

E.3.3.1. BckunaHue xunakoctu

[JaBneHune BCKMNaHUsi XXMAKOCTU ONPeAensitoT Npu aHTanbnum s =s; . OgHako npv Aasnexusix Ao 10 MMa BHe
OKPECTHOCTEN KpuTudeckoin Toukn (npu Ty =Ty /Ty, <0,9) 3TO 3HaYeHWe NpakTU4Eeckn CoBnajaeT C AaBneHueM

HacCbllWEeHHbIX napoB Mnpu T :Tl' CooTBETCTBEHHO ANsi O4HOKOMMOHEHTHbIX cped MOXHO Mcnofib3oBaTb COOTBET-

CTByHKOLWlME KpuBble NN Ta6J'II/ILI,bI AaBlieHUA HacbIWeHHbIX NapoBs.
E.3.3.2. KoHgeHcauus rasa

[nsi OQHOKOMMOHEHTHbIX ra30B BHE 30HbI KPUTUYECKON ToYkKM (Npn P, < 0,5) Ansa onpegeneHns BO3MOXHOCTH
KOHAeHcaunn cnefyeT CPaBHUTb 3HAYEHWs TEMMepaTypHbIX nokasaTernen W303HTPOMbI rasa Ay M ABYyX(asHow

cpeabl A npu P; (cm. E.3.1.3). Ecnn Ag >> A, TO KOHAEeHcaUMsa MOXeT UMEeTb MeCTO U ByaeT CyLeCTBEHHO BNUATL

Ha MacCcOoBYI CKOPOCTb Npu cbpoce, 1 ee Haao yuuTbiBaTb Npu pacyete. B npoTnBHOM criyyae ee He ByaeT unm MOXHoO
He y4MTbIBaTb pasnuyne KoarLMEHTOB N30SHTPOIMbI CYXOro 1 BIIAXHOro rasa.
[aBneHve Ha4yana KoHAeHcaLMM MOXHO ONpeaenuTb N3 ypaBHEHNS
_1
Preona = Pl‘[THL(Pl)jAg " (E.3.16)
T
E.3.4 PacueT paBneHuA HacbllWeHUs cpeabl (3aBNeHUA HacbIWeHHOoro napay)
[na pacyeTa AaBneHWst HACbILLEHHOrO napa MoryT ObiTb UCMOMb30BaHbl COOTBETCTBYHLINE TEPMOAMHAMUYE-
ckue GubnmoTekn, onMchbiBaloLIME KPMBYHO HAChILLEHHbIX NApOB MHAMBUAYANbHbIX BELLECTB COOTBETCTBYHOLLMMY YpaB-
HeHusiMu. Hanbonee Yacto Anst 9Tow Lenu UCnonb3yoT ypaBHeHEe AHTyaHa

P:exp{a+$+c-ln(T)+d-Te}, (E.3.17)

roe P — naeneve;

T - Temneparypa;

a,b,c,d,e — koatbdmumMeHTLI, onpeaensemble B 3aBUCUMOCTU OT pabodeit cpeabl AN HEKOTOPLIX cpen NpuBeaeHsb!
B Tabnuue N.2.

E.4 PacueT npu TeyeHnn BoasiHOro napa

E.4.1 O6wme nonoxeHus

Mpu pacyeTe TeveHns BOOSHOro Napa MoryT ObiTb MCMOMNb30BaHbl METOALI, U3NOXEHHbIE B pa3genax E.1 —E.3 n
NPUMEHNMbIE K TEHYEHMIO «PErYNsPHBLIX» cpes.

OpHako, Tak Kak criy4an Te4eHUsi BOASIHOro napa BCTpeYaeTCcs OYeHb YacTo, B JaHHOM pasfene npvBeaeHbl ro-
TOBbIE K MCMOMb30BaHMIO rpadvkn, paccynTaHHble METOAOM NPSMOro UHTErPUPOBAHNS Mo Hanbonee TOYHbLIM Ha CeroaHs
ypaBHEHMAM pacyeTa Tennodunanyecknx CBOMCTB 1 ha3oBOro paBHOBECKS BOAbI U Napa, npeanoxeHHsiM MexayHapoa-
How Accoumaumen no Ceorcteam Boakl n BoagsiHoro Mapa (http://www.iapws.org/).

E.4.2 TeyeHne BnaxHoro BoasiHOro napa

Mpu TeyeHUn BNaHoro (HacbILLEHHOr0) BOASHOIO napa KpuTuyeckasi MaccoBasi CKOPOCTb MOXET ObITb paccuu-
TaHa no ypasHeHuto ([.3).

IMpu aTom koacpULMeHT K, onpeaenstoT no rpacukam pucyHkos E.9 1 E.10. MnoTHoCTb BnaxHoro napa onpe-

AensioT no ypaeHeHuam (E.3.14) nnu (E.3.15), npy 3TOM NNOTHOCTb HACKILLEHHOIO BOASIHOIO Napa MoXeT OblTb paccyn-
TaHa no ypasHeHusaM (E.3.13), 3aBucnmocTb KoadduumneHTa coxumaeMocTn Z oT Aasnexusa P; npuseaeHa Ha rpaduke

pucyHka E.11, yaenbHas rasoBas nocTtosiHHas Boabl Ry, = 461,526 [hx/(kr K), 3aBUCMMOCTbL NpUBEAEHHON TeMnepaTypbi

HacblLeHHbIX napoB T, OT AasfieHus P; npuBeaeHa Ha rpacuke pucyHka E.12, kputudeckas temnepatypa Boasl T,
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=647,096 K, 3aBMCHMOCTb NIIOTHOCTY BOAbI HA NMNHWK HACbILLEHUST p; OT AaBreHUst P; npuBeaeHa Ha rpachuke pucyHka
E.13.

0,64 -

063

0,62

K 061

0,60

0,59

058 : i
0.1 1 MMa 10
Pl

PucyHok E.9 — 3asucumocTs K, = f(Py) Ans BNaxHoro BoAsHoro napa
0,62 -

0,60

0,58

0,54

0,52 I I I I I I |
10 12 14 16 18 20 22 MMa 24

PvicyHok E.10 — 3asucumocts Ky, =f(Py) Ans BNaxHOro BOAAHOTO napa BGMM3aN KPUTUYECKON TOUKU
10

09
08

07

05
04

03

02 | | |
0,1 1 10 MMa 100
Py

PucyHok E.11 — 3aBucumocTtb Z =f(P;) AN HacbIWeHHOro BOASHOMO napa
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PucyHok E.12 — 3aBucumocTb T, =f(P;) ANS HacbILEeHHbIX NapoB BOAbI
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PucyHok E.13 — 3aBucumocTs p; =f(P;) ANs BoAbl Ha MUHUM HACLILLLEHUS

E.5 MeToab!l yyeta HepaBHOBECHOCTHU

MN3noxeHHble B JaHHOM MYHKTE MeToAbl:

- NO3BOMSAOT yUUTbIBaTh 3PEEKT TEPMUYECKON HEPABHOBECHOCTHU (3a4epXKM BCKMNaHus) npu cbpoce Bckunato-
LLeN XMOKOCTU 1nu AByxdasHow cpeabl Npu Manbix MaccoBbIxX radocogepxanusix (ao 0,01);

- OCHOBaHbI (MPAMO UM KOCBEHHO) Ha 3MMUPUYECKMX COOTHOLLEHUSIX, MO3BOMSIOLNX BblpaXaTb HEPaBHOBECHOE
rasocofepxaHve Yyepes paBHOBECHOE.

E.5.1 MeToa npAMOro MHTErpupoBaHUA C y4€TOM HEPAaBHOBECHOCTU

MeTopn npeactaensieT cobon moandUuKaLmio MeToda NpsMOro MHTErpupoBaHust, uanoxeHHoro B E.1.1. Egun-
CTBEHHOE M3MEHEHME 3akIoyaeTcs B TOM, YTO Npu pacyeTe NroTHOCTK AByxdasHon cpeabl no dopmyne (E.3.14) gns
KIanaHoB, Y KOTOPbIX ANMHA BXOAHOTO LWTYLepa knanaxa (4o ceana) |y, MeHble AnnHbl |y rnaey = 0,1 M, Ha KOTOpOIA

(KaK CYNUTaAEeTCA Ha OCHOBE 3KCNepuMeHTarnbHbIX ,ElaHHbIX) yCTaHaBnMBaeTCAa paBHOBECHOE Te4YeHne, BMeCTO paBHOBEC-
HOTO ra3oCo/epXkaHns X MCrONb3yKT HEPABHOBECHOE Xyepapy, OPEAENAEMOe No dopmyre

I
Xuepasn = X1+ (X - Xl)'—l . (E.5.1)
WTpaBH

E.5.2 Omera-meToAa ¢ y4eTOM HepaBHOBECHOCTU AJisi cOpoca 0AHOKOMMOHEHTHOM XXUAKOCTU unu aByxdas-
HOM cMecU Ha ocHoBe Metoauku ISO 4126-10
MeTop ocHoBaH Ha aMMNNPUYECKOM COOTHOLLEHMM BUAA

dXHepaBH —xa. dx

—_—, E.5.2
dpP dpP ( )
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KOTOPOE MOXHO NepedopMynipoBaTb B TEpMUHAX NapamMeTpa oMera.

E.5.2.1 CHpoc HacbILEHHOW XUOKOCTW Unn AByxdas3Hon cmecy (NapaMeTpbl HacbILEHUS Ha BXOAE B KnarnaH)
MeTop npeactaenseT cobor moaudmkaumio omera-meToaa, usnoxeHHoro B E.2.2. OcHoBHOe pasnuuve 3akno-
YaeTcsa B usMeHeHun dpopmyn nyHktos E.3.1.2 n E.3.1.3, no koTopbiM paccunTbiBaloT napameTp @ . B dopmynel BBeAeH

dhakTop yyeta HepaBHoBecHocTM N (0 < N <1), xapakTepun3ayoLuii cTeneHb HepPaBHOBECHOCTU TEYEHMS!

mT . . . .
w:{%T~A2—2-A~[g~ﬂg+(l—g)~ﬂ|]+[g~kg+(1—g)-k|]}~N+é~(l-N):

Um
x+(1-x)-i (E.5.3)
C C » ~ - -
= pg-z F’S -Az72-A-[,9-[J’g+(1fg)-ﬂ|]+[g-kg+(1fg)-k| N+-Z.(1-N).
x+(1-x)-28 %9 Rya Ng
A

[ns ngeanbHOro rasa 1 HECXXMMaeMOM XUOKOCTU

Com T
w:{&P-AZ+g.(1-2-A)}.N+i-(1-N)=

U - kg
X+ (1 %) B (E.5.4)
C C
- Pg = "F‘i A24g.(1-2-A) .N+ki.(1-N).
x+(1-x)- 28 “9a g
A

3HauyeHne N=1 cOOTBETCTBYET MOMHOCTbIO PAaBHOBECHOMY TeYeHuto, 3HayeHne N=0 — NonHoCTb0 HepaBHOBEC-
HOMY, T.e. TEHYEHUIO C OTCYTCTBUEM MAcCOOOMeHa Mexay dasamm («3aMOPOKEHHOMY» TEYEHMIO).
dakTop y4yeTa HepaBHoBecHOCTM N onpeaensioT U3 ypaBHEHWS

a
C -T
N = xl+M~A2 ~In(i] . (E.5.5)

B dopmyne (E.5.5) napameTp «a» npuHumatoT pasHbim 0,4, a MHAEKC «1» nokasbiBaeT, YTO COOTBETCTBYIOLIME
napameTpbl 6epyT Ha BXoAe B KnanaH.

MpumeyaHune —npu Xq <0,005 3HaueHue a = 0,4 okasblBaeTCs 3aBEAOMO 3aHWKEHHBLIM, M METOA, AAET KOHCEPBAaTUBHYIO
OLieHKY NPOMyCKHOM CNOCOGHOCTM.

B ypasHeHue (E.5.5) BXOAUT KpUTUYECKOE OTHOLIEHWE AABMEHU [, KOTOPOe ONpeaensioT No ypaBHEHNSM

(E.2.11) — (E.2.12) nubo no rpadmkam E.3 — E.4, B 3aBUCUMOCTM OT BENUYMHBLI MapaMeTpa @ , KOTOPOE COrnacHo ypas-
HeHuam (E.5.3) — (E.5.4) camo 3aBucuT oT N. MNoatomy BenuumHbl N 1 @ onpeaensioT UTepaunoHHO:

- npyHumatoT N=1;

- ONpesensiioT @ 1 B ;

- paccumTbiBatoT no (E.5.5) HoBoe 3HayeHne napameTpa N;

- NOBTOPSIOT UTepaLMM A0 TEX NOP, Noka 3HayeHnsi N, @ U S, He NepecTaHyT MEHSITLCA B NPeAenax HXeHepHoN
TOYHOCTH (3 %). O6bIYHO AoCTaTOuHO 3 — 4 uTepaumn.

Koadhduumentol K, 1 Knyp OMPEAENSIOT B COOTBETCTBUN C Tabnuuen E.1 n rpadmkammn E.3 — E.4, maccoBas

CKOpPOCTb Gi*deal — no ypaeHeHusm (0.3) unu (0.4), nponyckHas cnocobHocTe G — no (O.1). Mpu aToM, KoadpULMEHT
pacxoga ¢ paccuuTbiBatoT no cpopmyne

a=¢&-a1+(1-g) a. (E.5.6)
0 o +(1-&)

'ne o6bemHoe rasocogepxaHue B cearie KnanaHa &g MOXHO onpeaennTtb U3 ypaBHEeHUA

=1- P1 . E5.7
O o (W -1+ 1] (5D

[ns HecxnMMaemow Xnaxkoctu B ypaBHeHnn (E.5.7) BMECTO pg; MOXHO MCMOMNb3oBaTh BEMNYUHY O .

E.5.2.2 COPOC XUAKOCTU C TEMMNEPaTYpPON HKE TeMMNepaTypbl HACLILLEHUS C BCKUNaHWEM B KrnanaHe 4o Bxoaa
B CEAJI0 UMK B CeArne KnanaHa
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[ina pacyeTa npMMeHsIIOT MoanduKaLmnio MeToanku, onucadHon B E.2.3.1. KoadpdumumeHt K, onpegenstor no
ypaBHeHusam (E.2.33) n (E.2.34), ogHako B (E.2.34) ncnonb3yloT MOAMULUMPOBaHHOE 3HayYeHue napameTpa omera,
onpegensemoe no ypasHeHuaM (E.5.3) unu (E.5.4), npu atom ansa pacyeta napametpa N cnegyeT NpUMEHATb ypaBHEHWe
(E.5.8), npuHmMmas a = ,81’0'6 . Bce napameTtpbl B ypaBHeHusx (E.5.3), (E.5.4) n (E.5.8) 6epyT B TOuUKe (P(l) , p<l) ) Ha NHUKM

HacCbILWEeHNA.
a

C TO
N = m—l.AZ.ln[ﬁj . (E.5.8)
Ulg| . P( ) ﬂ

Tak kak BenuynHa napameTtpa N u, crnegoBaTeribHO, NapameTpa oMera CTaHOBUTCS 3aBUCSILLEN OT [, KpUTUYe-
CKOe OTHOLLEHVEe OAaBneHUNn N KPUTUYECKYIO MACCOBYIO CKOPOCTb Hemb3s OonpeaensTb Mo ypaBHEHUAM unu rpacukam
nyHkTa E.2.3.1. Ux onpenensiot U3 ycrnosusi nepBoro makcumyma K, Ha uHTepBane ot B, go B =P,/P;, ans yero
MOFYT UCMOMb30BaTbCA CTaHAapPTHbIE YACMEHHbIE METOAbl — Hanpumep, pasgeneHne 4aHHOro MHTepBana Ha Menkue
OTpes3kn 1 nocnegoBaternbHbIi pacyeT 3HaveHnn K, Ha KoHLUaX OTpes3KoB, HauuHas ¢ f; .

[ns pacyeTa koahduumeHTa pacxona mcnonbaytoTt popmyny (E.5.7).

E.5.3 Omera-meToa ¢ y4eTOM HepaBHOBECHOCTU sl cOpoca 0OAHOKOMMNOHEHTHOW XUAKOCTU unu aByxdas-
HOM CMecu Ha ocHoBe meTtoaukm Henry- Fauske

[aHHbI MeTo4 OCHOBaH Ha criefyloLlemM COOTHOLLIEHUN MeXay HEePaBHOBECHBIM U PaBHOBECHBIM ra3oCcoaepika-
HUeMm

dx
Duepamn _ o OX. (E5.9)
dP dp

I
Cc1= 1+12. —Wr
WTpaBH

: (E.5.10)

rae Ci — KOHCTaHTa, paccyuTbiBaemasda no cbopmyne, nonyquHoM Ha OCHOBeE OIlbITHbIX AAaHHbIX;
ILI.ITpaBH =0,1m.

Mpun aTom cumTaeTcsi, YTO HEPABHOBECHOE BCKMMAHWE XUOKOCTWM HAacCTONbKO Marno, YTO He BIMSIET Ha BEMNUYMHY
MaccoBOW CKOPOCTU Npu cbpoce (T.e. NocrnegHsis MOXeT ObITb NocYMTaHa No MOAENN «3aMOPOXEHHOTO» TEYEHUST), HO
onpegensaeT BENUUMHY KPUTUYECKOTO AaBMNeHNs B cearne Knanana.

Mpwn KpUTNYECKOM AaBNEHUN BENMYMHY MAcCOBOW CKOPOCTU onpeaenstoT no oopmyne (E.1.5). MpupaBHmBas mac-
COBblE CKOPOCTW, pacCuMTaHHbIe MO MOOENUN «3aMOPOXKEHHOTO» TeveHusa un no dopmyne (E.1.5), MoxHO nonyuntb op-
MYynbl 45151 KPUTUYECKOrO OABMEHUSA 1 MaCCOBOW CKOPOCTW.

E.5.3.1 C6poc xnMaKkoCcTu Ha NNHUM HaCbILWEeHNs!

B atom cnyyae gaHHbIn METOA NPUBOAUT K CredyoLyM YpaBHEHUSIM AN KPUTUYECKOro AaBMNEHUSt 1 MacCOBOW
CKOpOCTU

1

ﬁkpzm;

Knkp = \/2 “(1- Bep) - (E.5.12)

(E.5.11)

I'ne 6espasMepHbIii napamMeTp C; onpeaensioT Kak

6 =2-¢,- 2% o2 (E.5.13)
A1
a napameTp @ paccUUTbIBalOT MO ypaBHEHUsIM NyHkTa E.3.1.3, Hanpumep, no ypasHeHuto (E.3.8) unu (E.3.9). B kave-

cTBe K0achdmumeHTa pacxoga MCnonb3yT 3Ha4YeHne o, .

E.5.3.2. COpoC XMOKOCTU C TeMNepaTypor HUxXe TeMNnepaTypbl HAcbILLEHUs]
Kputnyeckoe naBneHue paccunTbiBaoT no opmyne

P = 2/ , (E.5.14)
1+ 6+ \/(1 Bif +4- Bu/é,

1
roe p= pl )/Pl;
PW _ naBnexme HacbILLEHHBIX NAPOB;
¢1 — onpeaensioT no ypaBHEHUIO
D
— Q@
o,
o

6=2-¢;- (E.5.15)
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B KOTOPOM NapaMeTpbl ONPEAENsIOT NPU JaBNEeHUM HackIeHHbIX napos PM) . MapameTp @ paccunTeiBaloT Mo ypaBHe-
Huam nyHkTa E.3.1.3, Hanpumep, no ypasHeHuto (E.3.8) unu (E.3.9). MaccoByto cKOpOCTb onpeaensioT ¢ UCNonb3oBa-
Huem ypasHeHus (E.5.12). B kayecTBe koadpuumeHTa pacxoda UCnonb3yloT 3HaYeHne «o; .

E.5.3.3. Cbpoc cmecu xunakocTu u napa (npyv HU3KOM ra3ocoepkaHun).
KpuTnyeckoe faBneHve onpefensitoT U3 ypaBHEHUS

Pep :\/2'[_5'|nﬂkp+(1—5)'(1—ﬂxp)]

) (E.5.16)
B e (Vpp-1+1
g+(l—£)-a)-cl{x+a)~gl-(l—ﬂ,(p)}
P
peLuaeMoro YucrneHHsIM1 MeToaamu. lNapameTp @ paccymTbiBalOT NO ypaBHEHMAM nyHkTa E.3.1.3.
MaccoByto CKopOCTb OnpeaensoT U3 ypaBHEHUs
J2-Lenpg+-2)-0- o)
Knp = ) (E.5.17)
o Whp-1)+1

(aTo ypaBHeHue omera-meTtoa (E.2.10), HO co 3HaveHuem @ Onsa TeveHus 6e3 maccoobmeHa, paBHbIM & - CM. MYHKT
E.3.1.2). B kauecTBe koadppuumeHTa pacxoda Ucnonb3yloT 3HaYeHne «o; .
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MpunoxeHue X
(cnpaBou4HoOe)

PacueTt Temnepartypbl coOpacbiBaeMoi cpeabl U MaTepuanoB
cteHok K un TpybonpoBoaoB cuctembl copoca

K.1 TemnepaTtypa cpeabl MOXET CyLLEeCTBEHHO M3MEHATLCSA B npouecce cbpoca no xoay TeveHus cpedbl B MK n
B OTBOAdALEeM TpybonpoBoae. YUeT 3TUX U3MEHEHUIN BaxKeH AN NpaBuIbHOrMoO pacyeTa Tennoguanyecknx CBOUCTB U
arperaTHoOro COCTosiHWUS cpebl, a Takke ANA NPaBUIbHON OLIEHKM TemMnepaTypbl MaTtepuana knanaHa n Tpybonposoaos
cuctembl cbpoca. Temnepatypy crieqyeT yuutblBaTtb npu Boibope matepuana MK n tpy6onposogos. OcobeHHO BaxeH
npaBWMbHBIV pacyeT Temnepartypbl Npu cbpoce razoobpasHbixX cpes, Koraa M3MEeHEHMs TemnepaTypbl MOryT ObiTb OCO-
6GEHHO 3HAYUTENBHBI.

XK.2 MNpwn pacyeTe Temnepatyp Npu aBapuinHom cbpoce cpeabl TENMOBbLIE NPOLECCHI 4OMNYCKAaeTCa cuMTaTh agua-
6aTnyecknmun n npeHebperatb TENNOOOMEHOM C OKpPYXKaloLLen cpefow, Tak Kak CUMCTeMy aBapuiHoro copoca obbl4HO
XOPOLLO TEMMOU30NUPYIOT, @ cam npoLecc copoca NPomcxoauT BuICTPO.

XK.3 Pacyet Temnepatypbl cpefbl Ha BCEM MPOTSHKEHUU NYTU cOpoca BbINOMHAT OOHOBPEMEHHO C PacyeToM
nponyckHon cnocobHocTun MK n pacyetom notepb B oTBOAsAWEM Tpybonposoae. [Npy 3TOM MCNONb3YOT ypaBHEHUE CO-
XpaHeHWs 3Heprumn, B KOTOPOM HE YUMTbIBAKOT MMAPOCTAaTUHECKUIA YNEH, NPaKTUYECKM HE OKa3blBaKOLUA BINUSIHUSA HA TEM-
neparypy

w2
h+7:h1:const. (>K.1)

YpaBHeHue (XK.1) yunTbiBaeT adcpekT [xoynsi-ToMcoHa Anst HemaearnbHOro rasa, a Takke oxnaxaeHue rasa npu
yckopeHuwn. Mpu 3ToM, TedeHne cpebl MOXXHO MPUBMAMKEHHO CYMTaTb M303HTPOMHBLIM Tornbko Ao ceana K.

X.4 Temnepatypy cpeabl Tg B ceane lK (C y4eTOM N303HTPOMHOCTM TEYEHWS A0 CeAna) MOXHO NpUBnmKeHHo
paccuuTaTtb U3 ypaBHeHUS

To =Ty, 51). (K.2)
[ns npeaneHoro rasa:
- Npu KpuTnyeckom TedeHun B MK

2
To=——- T, K.3
T k1t (K.3)
- Npu gokputTnyeckom tedeHunn B MK
k+1
To=T1-BK . (K.4)

XK.5 ina pacyeta Temnepatypbl cteHok K 1 TpybonpoBogos cuctemsl cbpoca onpenensiotT Tak Ha3blBaemyro
«Temneparypy TOPMOXEHUs» cpedpl Trgpy , YUUTBIBAIOLLYIO TOMBKO HEMAEaNbHOCTb Cpeabl. Temnepatypy Tiony Onpe-

AEensoT N3 ypaBHEHUs
h(P, Tropm) = hy = const. (K.5)
[JonyckaeTcs NpUMeHsTb ypaBHeHne
Tropw =T1+ 157+ (P=Py). (K.6)
Ans naeansHoro rasa Trgpy =T1.-
X.6 TemnepaTypa cTeHOK To; OTIMYaeTCa OT TemnepaTypbl cpeabl BCEACTBME HANMMYMS MOTPAHNYHOrO Cros

B6nM3mn cTeHok MK n Tpy6onpoBofoB cuctembl copoca. Temnepatypy Tg; PaccuHMTbIBaOT MO ypaBHEHMIO

Ter =1 Tropm +(L-7) T, OK.7)
re r =Pri3; (K.8)
Cp- U
pr=2".
r A

Nonyckaetca npuHnmats I =0,85.
B yacTHOCTH, NpY KPUTMYECKOM TeYeHUN naeanbHoro rasa Temnepartypa matepuana ceana MK moxeT 6bITb pac-
cyuTaHa no opmyne

k _
Tor= {1— - r)-k—ﬂ T OK9)
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.1 XapakrepucTuku (Tennodusmyeckne ceorictea) paboumnx cpep onpenenstor no cnpaBoYHWKaM, Hanpumep,
[81, [9], [10], [11], [12]. XapakTepucTukn Hanbornee YacTo BCTpevatowmxcs paboumx cpea npueeaeHsl B Tabnuuax U.1—
n.3

Tabnuua WN.1- Xapakrepuctukm paboumx cpeq

Xumunye- | Monsip- | MNokasatens aguna- KpuTuue- YpaenbHas razoBasi NOCTOSAHHasA Kpntude-
ckas Hast 6atbl k npn abco- CKOE OTHO- Ryn cKoe AaBne- Kputnyeckas
HavmeHoBaHve rasa d)op— mMacca NOTHOM AaBneHnn LweHve aas- HUe TeMmnepartypa

myna Mm,  [1,013 6ap u Temne- : I/ (kr-K) kre-m/(kr-K) T K

rasa | Kr/kmornb partype 0 °C neHuit S Py, 6ap
AsoT N2 28,02 1,40 0,528 298,0 30,25 33,94 126,05
Ammumak NH; 17,03 1,32 0,543 490,0 49,80 112,98 405,55
AproH A (Ar) | 39,91 1,67 0,488 207,0 21,20 48,64 151,15
AueTtuneH C;H; 26,02 1,23 0,559 320,0 32,50 62,82 309,15
BytaH CsHyo | 58,08 1,10 0,586 143,0 14,60 36,48 426,15
Bogopoa H, 2,015 1,41 0,527 4120,0 420,00 12,97 33,25
Bosayx - 28,96 1,40 0,528 287,0 29,27 37,69 132,45
Fenun He 4,00 1,66 0,557 2080,0 212,00 2,37 5,22
OundpropxnopmeTaH
(bpeoH 22, xnapareHT 22,| CHCIF, | 86,47 1,14 0,576 68,6 7,00 49,14 370,15
XNagoH 22)
Kucnopog 0O, 32,00 1,40 0,528 259,0 26,50 50,36 154,35
MeTtaH CH, 16,03 1,30 0,547 515,0 52,60 46,41 190,65
Okucb yrnepoga co 28,00 1,40 0,528 298,0 30,25 35,46 134,15
MponaH CsHs 44,06 1,14 0,576 189,0 19,25 43,57 368,75
CepHUCTbIN aHrapug 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
XnopucTbIn MeTun CHsCI | 50,48 1,20 0,564 165,0 16,80 66,47 416,25
Yrnekucnoliv ras CO, 44,00 1,31 0,545 189,0 19,25 73,97 304,25
OTaH CoHs 30,05 1,22 0,560 277,0 28,20 49,45 305,25
OTtuneH CoHa 28,03 1,24 0,557 296,0 30,23 51,57 282,85
Tabnwuuya WN.2 — KoadhdnumeHTsbl A4na ypaBHeHUA AHTyaHa

KoahduumeHTbl Ans ypaBHeHNs AHTyaHa
Cpena a b c d e

AsoT 58,282 -1084,100 -8,31440 4,4127-10 1
Ammunak 90,483 -4669,700 -11,60700 1,7194-102 1
AproH 42,127 -1093,100 -4,14250 5,7254-10° 2
AueTtuneH 39,630 -2552,200 -2,78000 2,3930-1016 6
BytaH 66,343 -4363,200 -7,04600 9,4509-10° 2
Bogopon 12,690 -94,896 1,11250 3,2915.10* 2
Bospgyx 21,662 -692,390 -0,39208 4,7574.10° 1
Fenun 11,533 -8,990 0,67240 2,7430-10* 1
fvcpropxnopmeTak (hpeok 22, 116,060 -4888,400 -16,48600 2,7234.102 1
XrnagareHT 22, xnafoH 22)
Kucnopop 51,245 -1200,200 -6,43610 2,8405-102 1
MeTtaH 39,205 -1324,400 -3,43660 3,1019-10° 2
Okuchb yrnepoaa 45,698 -1076,600 -4,88140 7,5673-10° 2
MponaH 59,078 -3492,600 -6,06690 1,0919-10° 2
CepHUCTbIV aHrMapws 47,365 -4084,500 -3,64690 1,7990-10Y 6
CepoBogopop, 85,584 -3839,900 -11,19900 1,8848-102 1
Xnop 71,334 -3855,000 -8,51710 1,2378-10 1
XropucTbIi MeTUn 44,555 -3521,300 -3,42580 5,6312.107 6
Yrnekucnolii ras 140,54 -4735,000 -21,26800 4,0909-107? 1
OTaH 51,857 -2598,700 -5,12830 1,4913-10° 2
OTuneH 53,963 -2443,000 -5,56430 1,9079-10° 2
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Tabnunya WN.3 - KoachdpuumeHT cxnumaemoctn Z

KoadhpuruneHT cxxmumaemoctu cpeq Z npu T1, K (t1, °C
P, MNa (6ap) 273 (0) [ oo I4323 (50) | : n373p(100) : f 473 (200)
asoT M 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
Kncnopoa
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) 177 ; 1,59 §
MeTaH
0 1,00 1,00 1,00 1,00
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
OKMCb yrnepoga
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 yrnepoga
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
STUNEeH
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

M.2 3aBrcmmocTy nonpasoyHoro koadduumenta Kw, yuntbiBatowero a@ekT HEnorHOro OTKPbITUS pasrpy-
XeHHbIx MK 13-3a npoTnBOAaBNeHNs, OT OTHOLLEHUS NPOTMBOAABMEHWS K AaBMNEHWI0 Havana oTkpbITUst Pn/Puo NpuBe-
AeHbl Ha pucyHke .1

MpumeyaHuns

1 Ha rpacukax gaBneHuss MaHoMeTpudeckme.

2 Ona MK, paboTatolmx Ha razoobpasHbix cpefax, aAns AaBneHun Pn,> 1,15-P, — koadduumeHT K, = 1,0.
3. Ans MK, paboTatowmx Ha xuakux cpegax, rpadvk Ky = f(Pu/Puoy AN BCeX AaBNEeHUN Pro).

1.3 3aBmcumocTb koahduUmMeHTa CxxMMaemMocTy Z OT NpuMBeaeHHbIX Temnepatypol Tr u AaBnexus Pr npuBegeHa
Ha pucyHke U.2.

.4 3aBucumocTb nonpaBoyHOro koadpuumeHTa Ha Bs3kocTb Ky OT yncna PenHonbaca Re npuBegeHa Ha pu-
CyHke W.3.
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PucyHok N.1 — 3aBucumocTb nonpaBoyHoro koacpgpuumeHTa Kw, yuntbiBatoLiero aggekr
HEMNOJHOIo OTKPbLITUS pasrpyxeHHbix MK 13-3a npoTnBoaaBneHus,
OT OTHOLLEHUS NPOTUBOAABMNEHUSA K ABMNEHUIO Hayana OTKpbITUSE Pn/Puo
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PucyHok N.2 — 3aBucumocTb koaddurumeHTa cxmmaeMmoctn Z
OT NpuBEAEHHbIX TemnepaTtypbl Tr u AaBnenns Pr
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PucyHok .3 — 3aBucumocTb nonpaBoyHOro koadpduumeHTa Ha BA3KoCTb Ky

oT yucna PenHonbaca Re
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TP TC 032/2013
OCT P 52857.1-2007
NCO 4126-1:2013
(ISO 4126-1:2013)

NCO 4126-7:2013
(ISO 4126-7:2013)

NCO 4126-10:2010
(ISO 4126-10:2010)

Al 520
(APl Standard 520,
Part 1)

FOCT P 53681-2009

Bubnuorpadwus

TexHnyecknn pernameHT TamoxeHHoro cotoda «O 6esonacHocTun, obopyaoBa-
HWsi paboTatoLLero nog U3bbITOYHBIM SaBeHNEMY

Cocyabl u annapatbl. Hopmbl 1 MeToAbl pacyeTa Ha npoYyHocTb. Obwme Tpe-
B6oBaHus

YcTpoWicTBa npeoxpaHuTenbHble A 3aWwuThl OT M30bLITOYHOIO AaBneHus.
YacTb 1. MNpenoxpaHuTenbHble KnanaHbl

(Safety devices for protection against excessive pressure — Part 1: Safety
valves)

YcTponcTBa NpedoxpaHuTenbHble AN 3alMTbl OT U3ObITOYHOrO AaBriEHUS.
YacTb 7. O6wune gaHHble. 2-9 pegakums

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

YcTpoWcTBa NpeaoXpaHuUTenbHblE ANA 3alWMTbl OT M3ObITOYHOrO OaBrEHWUS.
Yactb 10. Pacyet npegoxpaHuTENbHbIX KNanaHOB M BXOLHOMO U BbIXOOHOMO
TpybONPOBOAOR AJ1S1 ra30XKNAKOCTHOrO TeYEHUs

(Safety devices for protection against excessive pressure — Part 10: Sizing of
safety valves and connected inlet and outlet lines for gas/liquid two-phase flow)
Bbibop pasmepos, nogbop u yctaHoBKa YCTPOMCTB cOpoca gasneHus. Yactb 1.
Bbibop pa3mepoB 1 nogbop yCTponcTB

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

HedTaHas v rasoBas npoMbIWNEHHOCTb. [leTanu dakenbHbIX YCTPOWCTB 4SS
obwmx paboT Ha HedhTenepepabaTbiBaOLWNX NpeanpusaTusax. Obwmne TexHnYe-
ckue TpeboBaHus

Anekcangpos A. A., Oprios K. A., Oukos B. ®. Tennodumaunyeckne ceonctea pabounx BeLecTs Tenso-
aHepreTukun. - isgatensckun gom MOU, 2009.
Bapradptuk H. B. CnpaBo4yHuk no Tennodumanyecknm cBonMcTBaM rasoB v xxuakocten. - Mocksa, Hayka,

1972.

[10] Pug P., NpaycHuy ., LWepsya T. CeoncTtea rasos u xungkocten: CnpasodHoe nocobue. — J1.: Xumus,

1982.

[11] N. B. Vargatftik, Yu. K. Vinogradov, V. S. Yargin. Handbook of Physical Properties of Liquid and Gases.
- Begell House. Inc. New York. Wallingford (UK). - 1996.

[12] Bruce E. Poling, John M. Prausnitz, John P. O'Connell. The Properties of Gases and Liquids. 5" Edition.
- The McGraw-Hill Companies, Inc. - 2001.
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EBPA3UACKWUIA COBET MO CTAHAAPTU3ALIMW, METPOSIOMMU U CEPTU®UKALINM
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EURO-ASIAN COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(EASC)

MEXIOCYOAPCTBEHHDBINU roct

XXXXX-
CTAHOAPT XXXX

ApmaTypa TpybonpoBoaHas

KINNAMNAHbI NIPEAOXPAHUTENbHbBIE
BbIBOP U PACYHET NPOINMYCKHOU CNMMOCOBHOCTU

(ISO 4126-1:2013, NEQ)

M3gaHue oduumansHoe

MwuHck
EBpa3sunnckuii coBeT No ctaHgapTU3aumMu, MeTponorum n ceptudukaumm
2017
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MpeancnoBue

EBpasuinckuii coBeT no ctaHgapTusaumm, metponorun n ceptudmkaumm (EACC) npeacraenset cobon
pernoHansHoe ob6beaMHeHne HauuoHanbHbIX OpraHoB Mo CTaHgapTu3auuu rocyaapcTs, Bxoaawmx B Co-
apyxectBo Hesasucumblx MocygapcTs. B ganbHenwem Bo3amMoxHo BeTynneHme B EACC HauMoHanbHbIX op-
raHoB Mo CTaHgapTusaumm Opyrux rocyaapcTs.

Llenn, ocHOBHbIE NPUHLMMBI 1 OCHOBHOW NOPSA0K NpoBeAeHus paboT No MeXrocyaapCTBEHHOW CTaH-
aaptmnsaumm ycrtaHoneHol FOCT 1.0-2015 «MexrocygapcTBeHHas cucteMa ctaHgapTtusaumm. OCHOBHblE
nonoxenusi» u FTOCT 1.2-2015 «MexrocygapcTtBeHHasi cuctema ctaHgapTtusauun. CtaHaapTbl MEXrocy-
OapCTBEHHbIE, MPaBuMIia U peKoMeH4aunm No MEeXrocyaapCcTBeHHOW cTaHaapTusaumu. lNMpasmna pa3paboTky,
NPUHATUS, OOHOBMNEHUS N OTMEHbI»

CBeaeHuA o ctaHaa pTe

1 PA3PABOTAH AkumoHepHbiM 06LecTBOM «Hay4Ho-npounssoacTBeHHas oupma «LleHTpanbHoe KOH-
cTpykTopckoe 6topo apmaTypoctpoeHus» (AO «HIM® «LIKBAy)

2 BHECEH MexrocygapcTBeHHbIM TEXHUYECKMM KOMUTETOM No cTaHaapTnsaumm MTK 259 «Tpy6o-
NpoBOAHas apMaTypa U CUbOHbI»

3 MPUHAT EBpasuickum COBETOM MO CTaHAapTM3aummn, METPOIOrn U cepTndmkaummn (MpoToKos oT
201_r1 Ne )

3a NpuHATUE NporofiocoBsanu:

KpaTkoe HavmeHoBaHWe CTpaHbl Kop ctpaHbl no CokpalleHHOe HavMeHoBaHWe HauMoHanbLHOro
no MK (MCO 3166) 004-97 MK (MCO 3166) 004—97 opraHa no ctaHgapTusaumu

4 Hactosawmn ctaHgapT paspaboTaH ¢ Y4ETOM OCHOBHbIX HOPMaTMBHbIX MOMOXEHWUI MeXAYyHapO4HOro
ctaHgapTa ISO 4126-1:2013 «YcTponcTBa NpeAoxXpaHuTenbHble ANs 3alinTbl OT U30LITOYHOIO OAaBMEHUS.
Yactb 1. lNpenoxpaHuTenbHble knanaHbl» («Safety devices for protection against excessive pressure — Part
1: Safety valves», NEQ).

5 BBAMEH NOCT 12.2.085-2002

UHgbopmayus o esedeHuu 8 delicmesue (npekpaweHuu delicmeausi) Hacmosiue2o cmaHdapma U u3s-
MeHeHUU K HeEMY Ha meppumopuu yKkasaHHbIX 8bllue 2ocydapcme rybruKyemcs 8 ykasamersnsx Hayuo-
HarbHbIX (2ocydapcmeeHHbIX) cmaHdapmos, u3dasaeMbix 8 smux 2ocydapcmeax.

UHopmayusi 06 usmeHeHUsIx K HacmosiwemMy cmaHOapmy nybnukyemcsi 8 ykasamerne (kamasozae)
«MexeocydapcmeeHHble cmaHOapmbly, @ MeKcm 3Mmux U3MEHeHUU — 8 UHGOPMaUUOHHbIX yKasamerssx
«MexeocydapcmeeHHbie cmaHOapmbly. B criydae nepecmompa unu ommeHbl Hacmosuwe2o cmaHdapma
coomeemcmeytoujas uUHgpopmauusi bydem ornybriukoeaHa 8 UHGhopMaUyUOHHOM ykazamersie «Mexeocydap-
CmeeHHble cmaHOapmabi».

WcknountenbHoe npaso oduLmnanbHOro onybnMkoBaHus HacToALEro cTaHaapTa Ha TEpPUTOPUN yKa-
3aHHbIX BblLLE roCYyAapCTB NPUHAANEXUT HaLMOHarNbHLIM OpraHaM no CTaHgapTUsaUmmn aTUX rocyaapcTs.
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MEXITOCYAOAPCTBEHHBIUW CTAHAOAPT

ApmaTtypa Tpy6onpoBoaHas
KNAMAHbI MPEOOXPAHUTEINbHbLIE
BbIEOP U PACYET NMPOMNYCKHOW CNOCOBHOCTU
Pipeline valves. Safety valves. Selection and calculation of capacity.

OaTta BBegeHust —20XX-XX-XX

1 ObnacTb NnpuMeHeHus

HacToawmn ctaHgapT pacnpocTpaHsieTcsl Ha knanaHbl NpefoxpaHuTesNbHble (fanee — knanabl),
npegHasHauYeHHble Ans 3alMTbl OT aBapUAHOIO NOBLILWEHMS AaBfeHust B 06opyaoBaHum (cocyaax, kotnax,
Tpybonposogax 1 Ap.), paboTatolwem noa AasneHnem cabiwe 0,05 MMa (0,5 6ap vunu kre/cm?)Y), nytem Bbi-
nycka (cbpoca) paboder cpeabl M3 0O0OpyLOBaHMS Yepes KnanaH U ycTaHaBnmBaeT obwime TpeboBaHus K
BbIGOPY 1 pacyeTy NPOMNyCcKHOM CNOCOBHOCTM KranaHoB.

2 HopmaTuBHbIE CCbINKU

B HacToqLweM cTaHaapTe MCNONb30BaHbl CChINIKU Ha CriefyoLmMe MeXrocyaapCTBeHHbIe CTaHaapThl:

FOCT 8.417-2002 N'ocynapcTBeHHas cuctema obecneyeHnss eqUHCTBa U3amepeHnin. EQuHuLbl BENNYmH

FOCT 12.1.007-76 Cuctema ctaHgaptoB 6e3onacHocTu Tpyaa. BpeaHblie BewecTBa. Knaccudpumkauus
1 obLwme TpeboBaHNss 6e3onacHOCTU

FOCT 12.2.063-2015 ApmaTtypa TpybonpoBoaHasi. Obume TpeboBaHus 6Ge3onacHOCTH

FOCT 24856-2014 ApmaTtypa TpyoonpoBogHasi. TepMUHbI 1 onpeaeneHnst

MpumevyaHune - lpn NONb30BaHUN HAaCTOSALLMM CTaHAAPTOM LienecoobpasHo NpoBepuTb AEWCTBUE CCbINOoY-
HbIX CTaHOapTOB Ha TepPPUTOPUN rocyaapcTsa Mo COOTBETCTBYIOLLEMY yKasaTeno CTaH4apToOB, COCTABIIEHHOMY MO CO-
CTOAHUIO Ha 1 SHBapS TeKyLlero roga, U no COOTBETCTBYHOLUMM MH(POPMALMOHHBIM yKkasaTensm, onyOGruMKoBaHHbLIM B
TekyLem rogy. Ecnu cCcbinoyHbl cTaHAapT 3aMeHeH (M3MEHeH), TO MPU NONb30BaHNM HAaCTOSILLMM CTaH4AapTOM cneayeT
PYKOBOACTBOBaTLCS 3aMEHSAOLWMM (M3MEHEHHbIM) CTaH4apTOM. Ecnu cCbinoyHbIi cTaHaapT oTMeHeH 6e3 3ameHbl, TO
MOnoXeHne, B KOTOPOM [AaHa CCbifika Ha Hero, NPMMEHSAETCA B YacTu, He 3aTparvBatoLLen 3Ty CCbInKy.

3 TepMuHbI M onpeaeneHns

3.1 TepMuHbI

B HacTogdwwem cTaHaapTe npumeHeHbl TepMuHbl no FTOCT 24856, a Takke cnegyouime TEPMUHBI C CO-
OTBETCTBYIOLUMU OnpeaeneHnsaMun:

3.1.1 paBneHue HacTponku P,2: HanGonbluee n3bbITOYHOE OaBreHMe Ha BXOAe B NpeaoxXpaHuTenb-
HbI KnamnaH, Npu KOTOPOM 3aTBOP 3aKpbIT 1 0becneunBaeTcsa 3afaHHasi repMeTUYHOCTb 3aTBOpa.

MpunmeyvaHune — MNpuHUMMLI HasHaveHnsa Py nprvBeaeHsl B 5.2.
3.1.2 paBneHne aBapuMMHOro copoca MakCMmanbHO AoNYCTUMOE Pag max?: MakcumanbHoe u3bbl-
TOYHOE JaBfieHMe B 3alyMLLLaeMon cCucTeme, nonyckaemoe B npouecce C6pOC3.

MpumeyvyaHune — OBbLIYHO ONPeAENsIOT B MPOLIEHTAxX OT pacyeTHOro AasnexHus u sagatot B HA,.
B Poccuickon egepaunm yctaHosneHo B [1] u [2].

U3paHue odmumanbHoe

1 Nanee no TeKCTY eAunHULY BENUYUHBLI «6ap» NPUMEHSIIOT BMECTO «6ap uim krc/cm?».
2) [INsi TEPMMHOB CO 3HAYKOM 2) B MPUIIOXKEHUN A NpUBEAEHbI SKBUBASIEHTHLIE TEPMUHbI, MPUMEHSIEMbIE B 3apy-
BGexHbIX CTaHaapTax.



