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MNpegncnosne

Llenn, oCHOBHbIE NPUHLUMbLI U OCHOBHOW NOPSAOK NPOBEAEHUSA PaboT N0 MEXrOCyAapCTBEHHOM CTaH-
AapTtusaumm yctaHoBneHsl B FOCT 1.0—2015 «MexrocygapcTBeHHas cuctema ctaHgapTm3aumum. OCHOBHble
nonoxexusa» n NOCT 1.2—2015 «MexrocyapcTBeHHas cuctemMa ctaHgaptusaunn. CtaHgapTel mexrocygap-
CTBEHHbIE. MpaBuia U peKOMEHAAL MU N0 MEXTOCYAaPCTBEHHOW cTaHaapTusaumn. Mpasuna pa3paboTku, npu-
HATWSA. 0GHOB/IEHUS N OTMEHbI»

CBefieHusi o ctaHgapTte

1 PABPABOTAH AKUuMOHEepHbIM 06LecTBOM «Hay4yHo-nNpou3BoAcTBeHHAsA hupma «LieHTpasibHoe KOH-
CTpykTOpCKOoe 61opo apmatypocTpoeHus» (AO «HM® «LIKBA»)

2 BHECEH MexrocygapCTBeHHbIM TEXHUYECKMM KOMUTETOM MO cTaHdapTusauun MTK 259 «Tpy6onpo-
BOAHasA apMaTypa u CUIbOHbI»

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHAapTu3auuu, MeTposiorun n ceptudukaumnu (npo-
Tokon oT 25 ceHTsa6psa 2017 r. Ne 103-M)

3a npuHATHe nporosiocosaniu:

KpaTkoe HaumeHoBaHue cTpaHbl no MK Kog cTpaHbl no MK CokpaleHHell! kaumenonaHume HaluMoHaNbHOTO opraHa
<N CO31BB)0<M- 97 »/NCO 3166>004-97 no ctaHgapTtmsauyumn
ApmeHus AM MuHakoHOMUKN Pecny6ankn ApMeHuns
Benapycb BY lFocctaHpapt Pecny6nvkn Benapycb
Knprusus KG KblprbisctaHgapT
KasaxcTtaH Kz FocctaHpapt Pecny6nukm KasaxctaH
Poccus RU PocctaHgapTt

4 lMNpvkasom PefepasibHOTO areHTCTBa Mo TEXHUYECKOMY PeryimpoBaHuio U MeTposioruu ot 21 mapra
2018 . Ne 142-cT MexrocyfapcTBeHHblin ctaHgapT MOCT 12.2.085—2017 BBeAeH B AeiicTBUE B KA4eCTBe Ha-
LuuoHanbHoro ctaHaapTa Poccuiickoli ®eaepauun ¢ 1 Hos6psa 2018 .

5 Hactosiwuii ctaHfapT pa3paboTaH C yYeTOM OCHOBHbIX HOPMATMBHbIX MOJIOXEHWIA MeXAyHapoaHO-
ro ctaHgapTa ISO 4126-1:2013 «YcTpoiicTBa NnpefoxpaHuTeNbHbIe A8 3alinTbl OT M3ObITOYHOrO AaB/EHUS.
YacTb 1. MpepoxpaHutesnbHble knanaHbl» («Safety devices for protection against excessive pressure — Part 1:
Safety valves», NEQ).

6 BSAMEH I'OCT 12.2.085—2002

MHdopmaumsa 06 n3MEeHeHUsIX K HacToslWeMy cTaHaapTy nybnmkyeTCs B eXerogHoMm nHdopmalm-
OHHOM yKazaTene «HauuoHanbHble CTaHAapThi», @ TEeKCT U3MEHEeHWA N NoNpaBoK — € eXeMeCAYHOM
MHOPMaLMOHHOM YyKasaTene «HaunoHanbHble CTaHaapTbi». B cnyyae nepecmoTpa (3aMeHbl) UM oT-
MeHbI HACTOSILLEr0 CTaHAapTa CooTBeTCTBYLee yBejoMIeHne byaeT ony6/IMKOBAHO B eXXeMeCAYHOM
MHOPMaLMOHHOM yKa3aTerne «HaunoHanbHble cTaHgapThi». CooTBeTCTBYOLWas MHhopmauus, yseom-
NleHVe 1 TeKCTbl pa3MellalnTCcs Takke B MHhopmMaLoHHO! cnucTeme o6LLero nonb3oBaHna — Ha otu-
uvanbHoM caiiTe ®defepanbHOro areHTCcTBa MO0 TEXHUYECKOMY PeryiupoBaHuio 1 MeTposioruM B ceTu
MHTepHeT (bvww.gost.ru)

© CraHpgapTuHdopM. odpopmieHue. 2018

B Poccuiickoii ®efepaunmn HacToswmuii cTaHgapT He MOXET 6bITb MOSIHOCTBIO /TN YAaCTUYHO BOCMPOU3-
BEAEH. TUPAXMPOBAH W pacnpocTpaHeH B KayecTBe 0(hMLMaNbLHOMO n3gaHus 6e3 paspelleHns ®egepasibHo-
o areHTCTBa Mo TEXHUUYECKOMY PerynnpoBaHunio 1 MeTPONorniu
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BBepeHve

HacToswwmii ctaHgapT paspaboTtaH Ha ocHoBe TOCT 12.2.085—2002 «Cocyabl, paboTatoLyme nog aas-
neHneM. KnanaHbl npefgoxpaHuTenbHble. TpeboBaHuA 6e3onacHocTu». Tpe6oBaHWA 6e30MacHOCTM K COoCy-
Aam un gpyromy obopygosaHuio, paboTatowemy npu n3bbITOYHOM fasneHun (KoTabl, Tpybonposogbl U Ap.),
yCTaHOB/IEHbI B TEXHUYECKMX pernaMmeHTax n ctaHgaprax Ha aTo o6opyaoBaHue. KnoueBbiMu yCTpoicTBamu,
obecneumBaoLWwyMm 6e30NacHOCTb Takoro obopyfoBaHus, ABAAIOTCA NpefoXpaHuTeflbHble YCTPOCTBa, W,
npexae Bcero, NpefoxpaHnTesibHble KanaHsbl.

BbI6Op 1 pacyeT NponyckHON CNOCO6GHOCTU NpefoXpaHuTesIbHbIX KnanaHoB — OYeHb BaXHas W OTBET-
CTBEHHasn 3afiavya, KOTOpyl pellalT MPOeKTUPOBLLMKN 060pYL0BaHUA U TeXHonornyeckmx cuctem. C atum
CBSI3aHO 1 YTOYHEHWE HaMMeHOoBaHMA paspaboTaHHOro ctaHjapTa.

B NOCT 12.2.085—2002 6bln1 npefycMoTpeHbl hopmynbl ANS pacyeTa MNpPOMycKHON cnocobHoCTH
npefoxpaHnTesibHbIX KnanaHoB A5 0fHOMa3sHbIX pabounx cpef — XUAKUX U razoobpasHbix. HacToswwmii
CTaHAapT B AONOMHEHNE K TakuM cpefaM npegycmaTpusaeT hopMynbl A5 pacyeta NponyckHOM cnocobHo-
CTU MHOTO(A3HbIX ra30XUAKOCTHBIX CPpej, pas/InyHbIMU MeToAamMu, NPeayCMOTPEHHbIMU B MeXAyHapOoAHbIX 1
3apybexHbIX cTaHAapTax.

B npunoxeHuax K ctTaHgapTy NpuBeAeHbI:

- pekomeHgaumm no:

a) yyeTy BAMSAHNA NPOTMBOAABNEHUA B cucTemMe cbpoca cpefibl U3 KnanaHa Ha ero yHKLMOHNpoBaHue
1 NPOMYCKHYI0 CNOCOBHOCTb;

6) onpegeneHnto XxapakTepUCTUK cpeAbl B Pa3fNyHbIX aBapuitHbIX pexumax;

B) aHaNn3y aBapuiiHbIX CUTyaumnii, NPUBOAALLMX K cpabaTbiBaHWIO kianaHa,

r) ydeTy NpoTMBOAABMEHUS 1 TemnepaTypbl paboyeil cpefbl NpW HACTPOKe knanaHa Ha ucnbiTaTeslb-
HOM cTeHfe:

- XapakTepucTMK1N HEKOTOPbIX pabounx cpes.

- anropuTM pacyeta TemnepaTypbl copacbiBaeMOi cpefibl U MaTepManioB CTEHOK knanaHa u Tpybonpo-
BOJOB CMCTeMbl cbpoca:

- rpatukn 3aBUCMOCTY NONPABOYHBIX KO3MMULIMEHTOB A1 YyeTa BAUAHUA NPOTMBOAAB/IEHUS U BA3KO-
CTU cpefbl Ha NPOMYCKHYH CNOCOBHOCTL KianaHa.

CraHpapT paspaboTaH aBTOpckuM konnektusom. HO.W. Tapacbes, M.W. CunueuHa. B.M. 3iicmour.
C.H. AyHaeBckuit (AO «HMN® «LIKBA»), k.ch-M.H. J1.6. KopenbwTeiin (OO0 «HTIM Tpy6onposoa»), 5.C. Bonb-
PCcoH. K.p-M.H. N.H. NacknH (AO «BHUNHE®TEMALL»).
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M E X T OCUY A4 APCTUBEHHBbB 1 CTAHOAPT

ApMmaTypa Tpy6onpoBogHas

KNMAMAHbI MPEAOXPAHUTE/IbHBIE.
BbIEOP M PACYET MPOMYCKHOW CMNOCOBHOCTU

Pipeline valves. Safety valves. Selection and calculation of capacity

[ata BBegeHns — 2018—11—01

1 O6nacTb NpUMeEHEeHs

HacToswwmin ctaHgapT pacnpocTpaHAeTCsa Ha kanaHbl NpefoxpaHuTenbHble (fanee — knanaHbl), npes-
HasHauyeHHble 418 3aWuTbl OT aBapPUINHOIO NOBbILEHNS AaBNEHNs B 060pyA0BaHMK (cocyaax, kotnax, Tpy6o-
npoBogax 1 ap.). paboTatLem noj n3obIToYHbIM faBneHnem cBbiwe 0,05 MMMa (0.5 6ap unu krc/cm2) ¥, nytem
BblNycka (cbpoca) paboueli cpefbl 3 060pyAoBaHMs Yepes knanaH u yctaHaBiMBaeT obume TpeboBaHus K
BbIGOPY U pacyeTy NPONyckHOl CNOCOGHOCTM KNanaHoB..

2 HopmaTtunBHbIe CCbISIKA

B HacToALeM cTaHAapTe UCMONb30BaHbl CCbIIKM Ha Cnefyrolme MexrocyapCcTBeHHble cTaHAapThl:

FOCT 8.417—2002 lNocyaapcTBeHHasn cnuctema obecneyeHns eanHCTBa UsMepeHuin. EgnHnubl BeNnymH

FOCT 12.1.007—76 Cuctema ctaHfapToB 6e3onacHocTu Tpyaa. BpegaHble BewecTtBa. Knaccudukauns
1 obwue TpeboBaHuA 6esonacHOCTH

FOCT 12.2.063—2015 ApmaTypa Tpy6onpoBogHas. ObLme TpeboBaHMA 6€30MacHOCTN

FOCT 24856—2014 Apmatypa Tpy6onpoBogHas. TepMUHbl 1 onpeaeneHns

NMpumeuyaHune — lNpu NONL3OBAHUM HACTOALLMM CTAHAAPTOM LENeco06pasHo NpoBEepUThL AEACTBIUE CCbI0Y-
HbIX CTAHAAPTOB B MHDOPMALMOHHON cUCTeMe 06LLero nosb3oBaHns — Ha ohuLManbHOM caiiTe ®PefepasibHOroO areHT-
CTBa N0 TEXHUYECKOMY PEerysiMpoBaHui0 1 MeTposiornn B ceT VIHTEpPHET UM N0 eXerofgHoMy MHOPMaLMOHHOMY yKasa-
TEN «HaunoHanbHble CTaHAAPTbI», KOTOPbIA OMY6/MKOBAH MO COCTOSIHUIO HAa 1 iHBAps TEKyLLero roga, u no Bbinyckam
€XEeMeCSYHOro NHOPMaLMOHHOIO ykasaTens «HaunoHanbHble CTaHAapPTbI» 3a TeKyLui rof. ECu cCbiNoyHbli cTaHgapT
3ameHeH (M3MeHeH), TO Npu NoJib30BaHUU HACTOSAILMM CTAHAAPTOM CriefyeT PYyKOBOACTBOBATLCS 3aMEHSIOLWNM (M3MEeHEeH-
HbIM) CTAHAAPTOM. ECNn CCbINOYHBIN CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOI0OXEHUe, B KOTOPOM fiaHa CChlfika Ha Hero,
NPUMEHSIETCA B YACTU, He 3aTpar1BaloLLeil aTy CCblky.

3 TepmuHbI U onpeaeneHns

3.1 TepMuHbI

B HacTosilLeM cTaHapTe NpUMEHeHb! crefyloLie TePMUHbI C COOTBETCTBYIOLLMMU ONpeaeNieHNsiMu:
3.1.1 gaBfieHue HacTpoiikn PH2): HanGonbluee M36bITOUHOE AaB/EHNE Ha BXOLE B NPeAoXpaHUTE lb-
HbI KanaH, Npy KOTOPOM 3aTBOP 3aKpbIT U 06ecneyMBaeTcs 3ajaHHas repMeTUyHoCTb 3aTBopa.

MpumeyvyaHune — lMpUHUUNBLI Ha3HaYeHNA AHNpuBeeHbl B 5.2.

[anee no TEKCTY eAVHULYY BENNYMHBI «6ap» NPUMEHSIIOT BMECTO «6ap N Krc/cM2».
2>n5 TEPMUHOB CO 3HAYKOM 2>B NPUIOXKEHUN A NPUBEAEHbl 3KBUBAJIEHTHbIE TEPMUHBI, NPYMEHSAEMble B 3apybex-
HbIX CTaHgapTax (34ecb n ganee).

N3paHue oduymansHoe
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3.1.2 paBnoHUC aBapuitHOro cbpoca MakcuMasbHO gonyctumoe Pao Tax2* MakcuManibHOe U36bl-
TOYHOEe [ aB/ieHMe B 3alluMLiaeMoil cucteme, gonyckaeMoe B npouecce cbpoca.

MpumeuaHune — OGLIYHO ONpeAeENAOT B NPOLEHTaX OT pacyeTHOro AasneHust n 3agarT B HA. B Poccuiickoit
depnepaymm yctaHoBneHo B [1] u [2].
3.1.3

MpumeyaHuns

1 laBneHune NosHoro oTKpbITUA Pro yctaHaBnnBaeT U3roToBuTesib U ykasbiBaeT B I/.

2 O6bIYHO faBneHre NOSIHOTO OTKPbITUA BblpaxaloT B NPOLEHTax OT AaB/IeHUSA HACTPOKM (faBneHus Havana oT-
KpbITKA), NGO, Kak NpaBuIo, 4Ns AaBneHunii meHblie 0.3 MMa (3 6ap), B eAnHULAxX n3MepeHus aasneHusi. MMa (6ap), kak
npeBblleHNe Haj AaB/IeHNeM HaCcTPOKM (4aBneHnem Havana oTKpbITHSA).

3.1.6 paBneHne paboyee P 2): HanGonbuee (MakcuManbHoe) N36bITOYHOE JaB/ieHne, BOo3HuKalowee
npy HOPMasibHOM NpoTekaHWn paboyero npouecca, 6e3 yyeTta rnpocTaTUYeckoro fasfeHnsa cpefbl u gony-
CTUMOTO KPaTKOBPEMEHHOTO MNOBbILLEHNS faB/eHNA BO BPEMSA AeiCTBUA NpefoXpaHnTeNbHOTo knanaHa.

3.1.7 paBneHne paspeleHHoe Ppa,2): MakcumasibHO AonycTMMOe U36bITOYHOe AaBneHne o6opynao-
BaHUS, YCTAHOB/IEHHOE MO pe3y/sibTataM TEXHUYECKOro OCBUAETENbCTBOBAHUA (AMArHOCTMPOBAHMSA) MPU 3KC-
nayarayuu.

3.1.8 gaBneHne pacyetHoe P21 N36bITOYHOE faB/ieHne, Ha KOTOpoe NPOBOAAT pacyeT NPOYHOCTN 060-
pyA0BaHus.

MpumeyaHne — PacueTHoe gaBneHne, Kak Npasuio, NPUHUMAIOT PaBHbIM paﬁotlemy AaBNEeHUK Unu Bbille.
3.19

UMMNYNbCHO-NPeaoXpaHnTeIbHOE YCTPOCTBO: MpeaoxpaHuTenbHas apMaTtypa, CocTosLas U3 B3a-
UMOZEeNCTBYIOLUX [NTaBHOI 1M MMNYNbCHOW apMaTypbl.
[FOCT 24856—2015, nyHkT 5.7.20]

MpumeyaHne — VIMNYNbCHO-NPEAOXPaHNTEIbHOE YCTPONCTBO OTHOCUTCA K NPeAoXpaHnTeNbHON apmartype
Henpsmoro feiicTena u npeactasnseT co6oii, B 06lWem caydyae, COBOKYMHOCTb ABYX UK 6oslee knanaHos, U3 KOTOPbIX
OfVH (TNaBHbIA), yCTAHOB/IEHHbI HA OCHOBHOI MarucTpanu (emMKOCTW UAM pesepByape), OCHALLEH MOPLUHEBLIM NPUBO-
[lOM. @ BTOPOW (MMNY/bCHbIA), C MEHbLIVM NPOXOAHLIM CEYEHUEM, CMYXUT YNpaBnaoLWnM anemMeHToM. OH OTKpbiBaeTCs
no KOMaHfe OT JaTymka npu COOTBETCTBYIOLEM JaBneHun paboyeii cpeabl.

3.1.10

UMMYNbCHbIV NpefoXpaHUTENbHbIN KnanaH: KnanaH, npegHasHauYeHHbli 419 ynpaBieHust INaBHbIM
npefoxpaHnTENIbHbIM KanaHoM.
[FOCT 24856—2014, nyHkT 5.7.4]

MpumMmevyaHue — VMNYNbCHLINA NPeLOXPAHUTESIbHBIN KNanaH [1I0KeT 6biTh BbINO/IHEH BCTPOEHHbLIM B rNaBHbIi
WK CyLecTBOBaTb KakK OTAE/IbHbIA (BbIHECEHHBI) 3MeMeHT. Mpn BCTPOEHHOM knanaHe ynpaBleHue ocyLecTBAseTcs
pa6oyeii cpeioii. 8 KOHCTPYKLMN C BbIHECEHHBIM K/1anaHoM A5 NOBbILEeHUs HaLEXHOCTU ero paboThl YacTo NPUMEHSIOT
3N1EKTPOMArHUTLI, MOMyYatoLMe UMNYbLC NPU NPEBLILEHUN AaBNEHNUA. B cnyyaB OTCYTCTBUSA 3/1EKTPUYECTBA UM HEUC-
NPaBHOCTW 3/1EKTPOMArHUTOB UMY bCHbIA NPefoXpaHUTEeNbHbIN knanaH pa6oTaeT Kak knanaH npsiMoro AeicTaus.

3.1.11 koahbhnumneHT pacxoga ans rasa  (Kngkoctm — o): KoadpdpmumeHT, onpegensemblii kak oT-
HOLLIEHWE 3KCTIEPUMEHTA/IbHO YCTAHOB/IEHHOW NPOMYCKHOM CMOCOGHOCTY NPefoXpaHUTENbHOTO kinanaHa K ero
TEOopPEeTUYECKOH NPOonyckHON CNOCOBHOCTM Yepes ugeasnbHoe comnio.

2
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NMpumeyvyaHune — Mnowaab CEYEHUS NAEANBHOMO CONMA paBHa NOWAAM CaMOro y3KOro CeuyeHus ceana
KnanaHa.

3.1.12

nnowagb cegna 1 HaMmeHbluas nowagb CeYEHUss NPOTOYHON YacTu cegna.

[FOCT 24856—2014, nyHkT 6.3.14]

3.1.13 noTepu fasneHusa Ha Bxoae APox: MNoTepu faBneHus, Bbi3BaHHbIE TeyeHneMm B Tpybonposoje
0T 3awuLaemMoro o6opyaoBaHNsa K BXOAHOMY naTpy6Ky npegoxpaHuTenbHOro knanaHa.

3.1.14

npefoxpaHUTEeNbHbIA knanaH [ABYXMNO3WUWOHHbLIN: [MpefoxpaHWUTeNbHbIA knanaH, B KOTOPOM B
Avana3oHe OT AaB/ieHWsa Havana oOTKpbITUS W Bbiwe (B npefenax 5 % PH) 3anupatoLwnii anemeHT nogHuma-
€TCS CKa4YKOM Ha BECb KOHCTPYKTUBHO OFPaHWYEHHbI X0 UK Ha ero 60/bLUYH YacTb.

[FOCT 31294—2005. nyHkT 3.1.31]

3.1.15

npefoxpaHUTeNbHbIA KnanaH HepasrpyXeHHblli: KnanaH, B KOTOPOM Ha 3anuparwoLiuii anemMeHT
BO3eliCTBYeT ycunve, co3gaBaemMoe NpoTUBOAABIEHNEM.
[FOCT 31294—2005. nyHkKT 3.1.37]

3.1.16

npefoxpaHUTeNbHbIA KnanaH HenpsAmMoro peicTeus (rNaBHbI NpefoxXpaHUTenbHbI  kna-
naH): MNpepoxpaHuTenbHbIA knanad, ANa ynpasfeHWs KOTOPbIM MCMOMb3YT UMMY/bCHLIA  KnanaH wam
BCMOMOraTe ibHas 3Heprus.

[FOCT 31294—2005. nyHkT 5.7,10]

MpumeyaHus

1 KnanaH HenpsiMoro AecTBus ABNASETCSA anbTepHaTBON knanaHa npsmMoro AelicTeus.

2 ['NaBHbIVi NpefoXpaHuTebHbI KnanaH siBASIET YacTblo UMNY/bCHO-NPeA0XpaHNTeNbHOTo yCTpoiicTBa. Mpu cpaba-
ThIBAHWUU [1ABHOTO NPEAOXPAHNUTENILHOTO KanaHa npoMcxoanT c6poc paboueit cpesbl U3 3alMiaemMoro 060pyA0BaHus.

3.1.17

npefoXpaHUTEeNbHbI KnanaH NponopLuMoHanbHblil (HPK. NpegoxpaHnTenbHbIi KnanaH nponopuu-
OHaNbHOT O AeicTBUA, COPOCHOI KnanaH): MNpeaoxpaHnTeNbHbIA knanaH, 3anvparoLLmii 3N1eMeHT KOTOpPOro
OTKpbIBAETCA NPONOPLMOHA/IbHO BO3pacTaHuIo AaBneHus pabodeii cpespl.

[FOCT 24856—2014. nyHkT 5.7.12]

3.1.18

npefoxpaHUTENbHbIA knanaH npsamMoro geicteus: lpefoxpaHUTENbHbIA KnanaH, paGoTaoLimii
TONbKO OT 3Heprun paboueii cpefbl, HEMOCPEACTBEHHO BO3AENCTBYIOLLEH Ha 3anupatowuii aneMeHT unm
[OPYroii YyBCTBUTESIbHBIW 31IEMEHT, U HE UMeIL Kl BCMOMOraTe ibHbIX YCTPOICTB, YyNpaBAsoWwmux kianaHom
npv ero pa6oTe B aBTOMaTUYECKOM peXume.

[FOCT 24856—2014. nyHKT 5.7.9]

3.1.19

npefoxpaHuTeNbHbIA KknanaH pasrpyXeHHblii: [pegoxpaHuTenbHbli knanaH, B KOTOPOM Ha
3anuparoLLnii aNeMeHT He BO3[eNCcTByeT ycuave, co3gasaeMoe npoTMBOAaBIEHNEM.

[FOCT 31294—2005, nyHkT 3.1.38]

3.1.20 npepoxpaHuTenbHOe ycTpoicTBo: [NpefoxpaHuTenibHas apmatypa Bcex TUnos (knanaHsbl,
MemMbpaHbl, UK coveTaHus Kx), NpegHasHavyeHHas Ana 3awuTbl 060pyA0BaHNA 1 TPy6ONPOBOAOB OT NPEBbI-
LeHNa aaBneHns nytem cbpoca n3bbiTka paboueit cpegpl.

3.1.21

nponyckHas cnocobHOCTb (MpefoXxpaHuTenbHOro knanaHa): G2), kr/u: MaccoBblli pacxog, paboueii
cpefbl Yepes NpefoxpaHuTe bHbIA KnanaH.
[FOCT 24856—2014. nyHKT 6.3.10]

3.1.22 npoTuBogasneHne Pn: N36bITOYHOE AaBneHne Ha Bbixo4e NpefoxXpaHuTesibHOro kianaHa.

MpumeyaHunsna
1 Mpu 3aKkpbITOM KnanaHe (paboTa knanaHa B PexuMe 0XWAaHUs) NPOTUBOAAB/IEHME PaBHO CTaTUYECKOMY faBne-
HUt0 P, ¢ B BbINYCKHOW (C6pOCHOIA) cucteme.
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2 Mocne cpabatbiBaHUA (OTKPbITUSA) KNanaHa NpoTMBOAAB/EHME paBHO CyMMe cTaTuyeckoro gasnenuns PnClB Bbl-
NyCcKHOI cucTeme 1M AMHaMU4YecKoro fasfieHnsa Pnjav, BO3HMKaOLWEero oT CONPOTUBAEHUS CUCTEMbI MPY NpoTeKaHun pa-
6oueli cpeabl.

3.1.23 npoTMBOAaB/eHne AnHamMuueckoe PnavH: Mepenaj faBrneHusi B 0TBOAsALEM TPy6ONpoBoae,
BO3HVKAIOLLIMIA NPY NPOXOXAEHNU NOTOKAa COpacbiBAEMOii cpefbl MpY NOSTHOCTLI0 OTKPLITOM KianaHe.

MpumevyaHne — BennunHy AMHAMUYECKOTO NPOTUBOAABIEHUS CIEAyeT ONpeaenisaTh A/ BCEX CUCTEM C6poC-
Horo Tpy6onpoBoga, B TOM uuc/ie npu cbpoce cpefbl Yepes KopoTkue TpyBbl HANPsIMY0 B aTMocdepy.

3.1.24 npotuBopaB/ieHne cTatnyeckoe Pn ct: CrartMyeckoe fasfieHMe 3a NpefoxpaHUTeNbHbIM
YCTPOICTBOM Ha MOMEHT ero cpabatbiBaHus (Npu 3aKkpbITOM KnanaHe).

MpumeuyaHue — CTaTMYeckoe NPOTUBOLAB/IEHUE MOXET 6biTb MOCTOSIHHLIM UM NEPEMEHHbIM BC/IEACTBUE
M3MEHSIIOLLUXCS YC0BUiA B cucTeMe cbpoca, CBA3aHHbIX CO CEPOCOM Cpefpl OT APYrUX UCTOUHUKOB U CO COPOCOM Cpefbl
uepes KnanaH.

3.1.25 perynsipHas cpega: Cpefa, ¢ BE/IMUMHON 1aeasibHO-ra30BoOro nokasartess agmabatbl K = cplcv>1.1.

MpumeuyaHune — [aHHble cpefbl B6IU3N NMHUM KOHAEHCALWY NPYU U303HTPOMHOM PaCLUMPEHUN KOHAEHCUPYIOT-
csi. Takme cpefbl BCTpeyaloTcsi Hanbosiee 4acTo. K HUM. B 4ACTHOCTU, OTHOCSITCS MOYTU BCE CPEAbl, CNPABOYHbLIE faHHbIE
KOTOpbIX NMpuBeAeHbl B Tabnuue W.1.

3.1.26 peTporpagHas cpega: Cpefa co CMOXHbIMY MHOrOATOMHbIMM MOJIEKY/TAMU 1 BEIMUUHON K - cplcy
651m3koi K 1,0.
MpumeyvyaHune — [laHHble cpefbl B6IM3N IMHUN KOHAEHCALMMW (KpOMe 06nacTy B6IM3N KPUTUYECKON TOUKM)

Npu M303HTPOMHOM paclMPEeHUN He TOSIbKO HE KOHAEHCUPYHTCS, a Hao6opoT, ucnapsitotes. MpuMepom peTporpagHoii
cpefbl ABNSETCA OKTaH.

3.1.27

hakenbHbI KonnekTop: TPy6oNpoBoA A5t c60pa v TPaHCMOPTUPOBaHUS COPOCHBIX ra30B ¥ NapoB OT
HECKOJIbKUX UCTOUHUKOB copoca.
[FOCT P 53681—2009. nyHKT 3.16)

3.1.28 aphpekTBHAA nnowaib knanaHoB Ans rasa (Npy KPUTUYECKOM ucTeydeHun) aF Dkngko-

cTn — «2”] 2> lNpownsBegeHne koapduumeHTa pacxoga 415 rasa (Mpu KPUTUYECKOM UCTEUYEHUN) C [KMIKO-
ctn aZ] Ha nnowaab ceana F.

3.2 OKBMBa/IeHTbl TEPMUHOB

OKBVBAJIEHTbl HEKOTOPbIX TEPMUHOB, NMPYMEHSAEMbIX B 3apybexHbIX cTaHjapTax, NnpuBefeHbl B NpuUao-
XeHun A.

3.3 CokpalyeHusn

B HacToAwem cTaHJapTe NpPYMEHEHbI cneayoLme CoKpalleHus:
MK — rnaBHbIii NpefoXpaHnTeNbHbI knanaH MMNyIbCHO-NPeAoXPaHUTeNIbHOTO YCTPONCTBA;
3051 — 3anuparoLLmii 31eMeHT;

MK — nMnynbCHbIV NpeaoxpaHnTeNbHbIi knanaH:

MY — nmnynbCHo-NpefoxpaHuTeibHoe YyCTPOCTBO;

HI — HopmaTuBHasA AOKyMeHTauus;

MK — npefoxpaHuTesibHbIA KnanaH;

NC — nacnopr;

P3 — pyKoBOACTBO MO 3KCnyatauum,

TY — TexHnyeckue ycroBus;

31 — akcnnyaTaunoHHas AOKYMeHTauums.

3.4 O603HaueHus

B HacTosiWwem cTaHfapTe NpUMeEHeHbI cneaytoLne 0603HaveHns:
DN — HOMWHanbHbIN gnaveTp:

DW, — HOMWHaNbHbIV AnameTp BXOAHOro natpybka knanaHa;
DN2 — HOMWHasbHbIV AnameTp BbIXOLHOrO naTpybka knanaHa;

F — MuHMManbHaa niowajb cefsia knanaHa;
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G — nponyckHas cnoco6HOCTb KnanaHa,;

GaB— aBapWiiHblii pacxog, KoTopblil fomkeH copocutb MK;

G' — maccoBas CKOpoCTb (Pacxoj, Ha eayHULY naowaam);

G>deai— maccoBasi CKOPOCTb, paccuMTaHHasi no MoAenu uaeasnbHoro conna (Wryuepa).

KO — 6e3pa3mepHblii KO3(PPMLUEHT, XapakTepU3YHOLW M OT/IMYME AOKPUTUYECKO MacCOoBOW CKOpOCTY
0T KPUTUYECKOIA;

Kc — koadhhnLmMeHT, yunTbiBaOLWMNiA BO3MOXHOE YMEeHbLUEeHe NPOMyCKHON cnocobHOCTW BcneacTaue
YCTaHOBKM A0 W/Wnu nocne knanaHa Mmem6paHHO-NPesoXpaHNTE NbHbIX YCTPOACTB.

K, — nonpaBoYHbIA KO3(PULMEHT Ha BNUSHWE TeMnepaTypbl;

Kv — Ko3dh(hMUMEHT, yunTbiBaOLWMIA YMEHbLUEHNE NPONYCKHOW CMOCO6HOCTH Npu cbpoce yepes knanaH
BbICOKOBSI3KMX Cpef, BCIeACTBME AONOHUTENbHBIX TMAPaBANYECKNX NOTepb;

Ks — nonpaBoYHbI kO3(MLMEHT, YUNTbIBAOWMNIA 3DheKT HEMOMHOTO OTKPbLITUS pasrpyXeHHbix MK
13-3a NpoTUBOAAB/EHUS;

Kn — 6e3pa3mepHas maccoBasi CKOPOCTb;

Knto — 6e3pasmepHas MaccoBasi CKOPOCTb MPU KPUTUYECKOM UCTeueHun (onpefenseTca ToNbKo napa-
MeTpamu cpefibl nepej knanaHom);

M — uncno Maxa;

MT — monspHaa macca paboueii cpegpl;

N — KonMuyecTBO NapasiiesnibHO YyCTaHOB/IEHHbIX Y OJHOBPEMEHHO paboTatoLLVX OANHAKOBbIX KlanaHoBs;

P — pfaBrieHue pacyeTHoe (M36bITOYHOE);

PaaTax — MakCMMasbHO [ONYyCTUMOE AaBfieHne aBapuitHoro co6poca;

PO — abconoTHOE faBfieHne Ha BbIXO4e U3 ceffla kianaHa;

P, — abconoTHOe faBfieHne 40 KnanaHa, paBHoe CyMMe AiaB/ieHns NosIHOro OTKPbLITUA 1 aTMocepHo-
ro gassieHusa. 1.e. P, =P " + PatM:

P2 — abconoTHoe faBneHve 3a kianaHom npu ero NosIHOM OTKPbITUK, paBHOE CyMMe npoTuBOAaB/e-
HUS U aTMOCepHOro Aasnexus, T. e. P2 =P, + Pam,

P/, — HOMWHaNbLHOE faBfeHne BXoAa,;

PN2 — HoMuHanbLHOe faBfieHne BbIXoaa,

Pam — aTmocdepHoe gasneHve (Mpy HopMasbHbIX atMocdepHbIX ycnoumax Parbi= 101320 Ma);

PxoHn — gaBrieHne Havasia KoHeHcauuu:

Psp — abcontoTHoe KpuTHuyeckoe fasneHvne paboyei cpeabl;

PH— paBneHue HacTpoliku (M36bITOYHOE).

PHwvcn — faBneHne HacTpoiikn (M36bITOYHOE) NPU CTEHAOBbIX UCMbITAHUAX;

PHo — faBneHne Havyana oTKpbITUA (M30bITOYHOE);

PMD vicn — gasneHne Havana OTKpbITUA (M30bITOYHOE) NPU CTEHAOBbIX UCMbITAHUAX;

Pn— npotuBogasneHve (M36bITOUHOE);

Pno — pgaBneHne NosiHOro OTKPbITUSA (M36bLITOYHOE);

Pngm— npoTneofaBneHne guHaMMyeckoe;

PIC1— npoTtuBofaBneHue ctatnyeckoe (M36bITOUYHOE);

P — paBneHue paboyee (M36bITOYHOE);

Ppas — paBneHve paspelueHHoe (M36bITOYHOE);

Pr— uuncno MpaHatns;

Pr— npusefeHHoe faBneHuve;

P,n, — npviBegeHHOE faBnieHne rasoBoii hasbl cpeabl;

Pt — npuBefeHHOe AaBneHne Xuakol tasbl cpesbl;

R — 8.3143 kx/kmonb K — yH/MBepcasibHas rasoBasi MOCTOSAHHaSA;

Rya— yfaenbHas razoBast NoCTOAHHASA;

/09— ypenbHasa ra3oBas NOCTOAHHAasA ra3oBoli dasbl cpefbl;

Rya|— yfnenbHas razoBasi NOCTOSAHHAA XUAKOW dhasbl cpeapl;

Re — umncno PeiHonbAca;

I, — Temnepartypa paboueii cpefbl nepeg kinanaHoM npu gaeneHun P ,;
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T.p— KpuTUYeckas Temnepartypa paboyei cpefbl;
Hac — TemnepaTypa HacbILWeHNs;
['cr— Temnepartypa cteHku MK 1 Tpybonposoaa;
I, 0pM— Temnepartypa «TOPMOXEHUS» cpeapbl:
T{— npuBegeHHasa Temnepartypa.
T~,9 — npvBegeHHas TemnepaTypa rasoBoii hasbl cpefbl;
V, — yfenbHblli 06bem napa npv napameTpax nepeg knanaHom P, v I,;
X — CTeneHb CYXOCTU BNAXHOro napa npv AasfeHny NnosiHoro oTKpbITUA 1 TemnepaType go MNK:
Z — KO3(PULMNEHT CKUMAEMOCTHU.
Zg— KO3(h(pMLMEHT CXMMaeMOCTN ra3oBoii hasbl cpeabl;
Z, — KO3(h(PULMEHT CXMMAEMOCTM XUNAKON hasbl cpeapl,
Aflox — noTepu gaBneHus Ha BXOAe;
cpo— yAenbHas n3obapHas Tens0emMKoCTb ra3oBoii asbl cpeapl;
Ccp,— YAenbHaa n3obapHas TENI0eMKOCTb XUAKOW dasbl cpespl;
Ccvg — yfenbHasa M30xopHas Ten/0eMKoCTb ra3oBoii hasbl cpefpl;
cM — yaenbHas n3oxopHas TeNI0eMKOCTb XUAKOM thasbl cpeabl;
d0 — gnameTp cefnia knanaHa,
Ip, — ckpbITasa TenioTa napoobpasoBaHus;
20— ypenbHasa aHTanbnus napa,;
N, — ypaenbHas aHTanbnvs XWAKOCTH,
/U1 — anvHa BXOAHOrO WTylepa (naTtpybka) knanaHa fo cegna;
/wr paBH — g/IMHA BXOAHOrO NaTpyoka, Ha KOTOPOI yCTaHaB/IMBAETCS paBHOBECHOe TeueHue (/ur coeM= 0,1 wm);
I — KO3(hp1LMEHT BOCCTAHOB/EHNS;
S, — 3HTpONUA:
— Temnepartypa pacyeTHas;
a — Ko3(hhULMEeHT pacxosa;
a, — KoappuumeHT pacxoga Ans rasa (Mpy KPUTUYECKOM UCTEYEHUN);
a2 — KoahhuLMeHT pacxoga AN XUAKOCTY;
a,P — adhpekTBHAA nnowagb knanaHos 415 rasa (Mpy KPUTUYECKOM UCTEYEHUN);
42F — adphekTMBHAA nnowanb knanaHoB A5 XUAKOCTH;
(— oTHOLWeEHNe abCONMOTHbLIX AaBNEHWIA:
P<0— kpuTnyeckoe OTHOLLEHVE abCONOTHbIX JaBNEHWIA;
— 6e3pa3mepHblil KO3hULMEHT TeNI0BOr0 pacLluMpeHns ras3oBol hasbl cpeabl:

("— 6e3pa3mepHblii KO3 PULMEHT TENIOBOTO PacLUMPEHNs XUAKOW hasbl cpeas;
K — nokasatenb agvabaThbl,

Vi, — 6e3pa3mepHble KO3MULMEHTbI N30TEPMUYECKON CXXUMAEMOCTU Napa;

K, — 6e3pa3mepHble KO3ahVLNEHTbI N30TEPMUYECKO CKMMAEMOCTH XUAKOCTK;

N — nokasartesib U303HTPOMbI;

N, p— nokasaTesib U303HTPOMNbI NPU faBneHnn PKp;

ng— nokasartesib M303HTPOMbI ra30Bol (hasbl cpeasbl;

n, — nokasaTeslb M303HTPOMNbI XUAKOW hasbl cpeabl;

pJT — koappuumeHT Mxoynsa-ToMcoHa;

p — AMHamu4yeckas BA3KOCTb pabouein (copacbiBaeMoit) cpeabl;

p4— AVHamunyeckas BA3KOCTb ra3oBoi hasbl cpesbl;

p, — AMHaMuyeckasa BA3KOCTb XUAKON dhasbl cpeabl;

p0O — NNOTHOCTbL Cpefpbl Ha BbiXofe U3 WTylepa (T. e. U3 ceAna knanaHa), npu napametpax POus,;
p, — NJIOTHOCTb cpeAbl Npy napametpax P, n I, go MNK. npn ero nosiHom oTKPbITUK:
pf&— NIOTHOCTW ra3oBoli hasbl cpeapl;

p, — NAIOTHOCTUN XWAKON (hasbl;

e — ob6beMmHas 0N rasa npy TeyeHun as ¢ 0ANHAKOBbIMU CKOPOCTAMY;
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X — KoadphmuMeHT TeENIONPOBOAHOCTU Cpeapbl;

J1 — TemnepatypHbIii NokasaTenb N303aNTPOIbI ABYXha3HO cmecy;

Jlp, — TemnepaTypHbIil Noka3aTeslb N303HTPOMbI ra30Bol thasbl cpefbl;

N, — TemnepaTypHble NokKasaTesim M303HTPONbI XMUAKOM dhasbl cpefpl.

B TekcTe cTaHfjapTa eAMHULbl BENVYMH COOTBETCTBYIOT OCHOBHbLIM W NPOU3BOAHLIM efuHuuam CU no
Tabnuuam 1, 2. 3 TOCT 8.417 (Hanpumep. Ma. M. K. c. Kr), KpoMe c/lyyaeB, KOrga OroBOpeHo MHoe.

4 O6Lue NoNoXeHUs!

4.1 KpaTtkne xapakTepucTUKN 1 pekoMeHAaunn no NpYMMeHeHno KnanaHoB pasinyHbIX
KOHCTPYKLUWIA

4.1.1 KpaTkune xapakTepucTuki 1 pekomeHaaunun no npuMeHeHuto AByxXno3numnoHHbIx MK.

- PEKOMEHIYTCA AN1A MPUMEHEHNS Ha CKMMaeMbIX Cpeax, Harnpumep, nape, Bo3gyxe Win rase;

- NPV JOCTMXEHUN AaBMEHNA Havana OTKPbITUS OTKPbIBAIOTCS Ha MOMHbIV Xof;

- o6ecneynBaloT BbICOKYIO MPOMYCKHYI0 CNOCOBHOCTL Npy paboTe Ha CxXUMaeMblx cpefax.

OCHOBHOW HefocTaToK — aBTokonebaHua 331. Bo3HMKHOBEHVE aBTOKONe6aHNi BO3MOXHO;

- B C/lyyae 3aBbllleHns Tunopasmepa KnanaHa;

- B CMCTeMax C NepeMeHHbIM aBapuiiHbIM pPacxoaom;

- npu konebaHuaxX NPOTMBOAABNEHUA (4719 Hepas3rpyXeHHbIX MK).

- eC/M BpeMs pocTa aBapuiltHOro pacxoja A0 CBOero MakCMMasibHOrO 3HaYeHWs npesbiaeT BpeMs Mnos-
HOTO OTKPbLITUA KNnanaHa,

- eC/M BpeEMs NPOXOXAeHWsA 3BYKOBOI BOJMHbI MO NOABOASALLEMY TPyO6ONPOBOAY OT KnanaHa v 06patHo
COM3MEepPVMO CO BPEMEHEM OTKPLITUA WU 3aKpbITUSA KianaHa.

MpumeHeHne MK AN HecxXnMaeMblxX cpef, MMeeT 0COBEeHHOCTH;

- OTKpPbITUE KNanaHa Ha NOJHbI X04 NPOUCXOANT NPV AaB/IeHNW Hayana OTKPbITWS. BbICTpoe OTKpbITUE
NpMBOAUT K cbpocy 60/bLIONO pacxofa cpefbl U pe3koMy nafeHuto AaBneHns B 3aliviiaemMmomMm o060pyfoBaHnm;

- 1oc/ie pe3koro nageHus faBfieHus KnanaH MOMEHTasIbHO 3aKpbiBaeTCs, CNpoBOLMPOBaB ruapassmnye-
CKUI yaap ¢ BO3MOXHOW HeyCTouYMBOW paboToii knanaHa.

He pekomeHayeTCs NPUMEHATbL HEpasrpyXeHHble ABYXMNO3NLMOHHbIe K npu cnegylowmx npoTmeoaas-
neHunax Pn:

mpnr 0,10 PH— ana Pro= 1,1 PH;

-Pn* 0,15Pn-gna Pro= 1,15 PH.

He fonyckaeTtca NpUMEHATbL KnanaHbl NpyY NpoTUBOAABNEHUSX, NPEBLIWAOLWMNX 3HaYEHe AoNYyCTUMOro
NpoTUBOAAB/IEHUSA, yKa3zaHHOe n3rotosuTesiem B TY 1 P3O Ha knanaH.

4.1.2 KpaTkne xapakTepucTuku 1 pekomeHgauumn no npyuMeHeHunto nponopumnoHasbHbix MK:

- UMEIOT NMPONOPLUOHANBHYIO XapakTepucTuky nogbema 39.. T.e. nogbem 331 NPOUCXoAUT paBHOMEp-
HO, MPOMNOPLMOHa/IbHO NOBLIWEHWIO AaBfieHus B cucteme. C nogbemom 3371 paBHOMEPHO YyBe/IM4MBaeTCs
06bemM copacbiBaemoli cpegpl. MK OTKpbIBaeTCS MMEHHO B TaKOl CTEMEHW, HACKO/IbKO 3TO He06X0AMMO ANs
yCTaHOB/IEHMA paboynx napaMmeTpos;

- pekoMeHyeTCA NPUMEHSATL A/11 HEC)KUMAaEMbIX cpef, HanpuMmep, Bofpl;

- KOHCTPYKUUMA TK He nckoyaeT BO3MOXHOCTb NMPUMEHEHUSA Ha CKMMAEMbIX cpefax;

- npu yctaHoBke MK B cMCTEMbI C NEPEMEHHbIM aBapuitHbIM PacxofoM He BO3HUKaeT aBTOKO/IebaHwii.

JonycTumbIM NpeBbILEHNS NPOTUBOAABNEHNA HAf, faB/ieHWe HacTPOoikn npusegeHbl B Tabnuue b.1.

4.1.3 PasrpyxeHHble K npuMeHsIoT B criyyasnx, Korga juHammyeckoe npoTuBofaB/ieHNe C/INLLKOM Bbl-
cokoe (B cooTBeTCTBMM C Tabnuueit B.1). BnusiHne npoTMBoAaBneHUs Ha kKauecTBO 3KCnyataumu knanaHa u
ero npornyckHyt CnocobHOCTb ONUCAHO B NPUIOXeHUN b.

Mpy NOCTOAHHOM CTaTMY4eCKOM NPOTVBOAAB/IEHNN [AONYCKAETCA HE NMPUMEHSATb Pasrpy>XeHHbIV knanaH.
B aTOM cnyyae Ans komneHcauuy BO3AencTBUS NPOTUBOAABNEHUS HA AaB/ieHMe HaCTPOVKVM NpU HacTpoiike
MK Ha ncnbiTaTenbHOM CTEHAE cnedyeT YMEHbLUNTb faB/ieHne HacTpoiiku B cooTBeTCTBMM C 5.13.

He pekomeHayeTcs NpUMeHATb pasrpyxeHHble MK npy npotusogasnexHusx Pn, npesbiwatowmx 50 % ot
[JaBneHna Havana oTKpbITMA Pro.

He gonyckaetca NPUMEeHATb KnanaHbl Npy NpoTUBOAAB/IEHUSX, NPEBbILLAOLWMNX 3HaYeHne AonyCcTUMOro
NpoTUBOAAB/EHUS, YKa3saHHOe usrotosutesiem B TY n PO Ha knanaH u obecneynBaloLlero ycTaHoOB/IEHHbIE
COOTHOLUEHMA Mexay AaBneHnsamun PH, PHo, PIOu Py
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Mpu pacyeTe pasrpyxeHHbix MK cnegyeT yunTbiBaTb BANSHWE NPOTUBOAABAEHNS HA NPOMYCKHYHO CMo-
CO6HOCTb BBEAEHMEM MNONPaBOYHOrO koahduumnernta Kw, yuntbisatowero adekT HenosiHoro oTkpbitus MK
13-3a NPOTUBOAAB/IEHUA.

- MK. paboTatowme Ha ra3oobpasHbIX cpejax:

a) npu PJP,QS 0,30 (ana Pno= 1.1 PH) n P,1PLD S0.377 (gnsa Pno= 1.15 Pu) — koadpcpmumeHt K, = 1,0;

6) npn 0.30 <P/P,0S0.50 (ana P 1.1 Pu)un 0.377 < Pr/PHO S 0,50 (anst PMO= 1,15 PH) — ko3addpmym-
eHT Kw B cooTBeTCcTBUM C chopmynamn Tabnuubl [.1 nnv pucyHkom W.la:

- MK. paboTatouine Ha XUAKUX cpegax:

a) npu Pr/PHD5 0,15 (ans scex Prno) — koadhduuneHT KNz1.0;

6) npu 0.15 < PMPHo S0.50 (ans Bcex Pno) — koadhdmuymeHT KM B cOOTBETCTBUM C hopmynamm Tabavupbl
A.1 v pucyHkom U.16.

4.1.4 WIY. oTHOCALWMECA K KnanaHam HENpsSIMOro AeicTBMSA, NPUMEHSIOT B C/lyyasix, eciu:

- HeNb35 NPYMEeHUTb KnanaH NpsMoro AeicTBus;

- TpebyeTcs c6pocuTb pacxod cpefbl 3HaUNTeIbHO 60/bLLINIA, YeM MOXeT nponycTutb MK npsamoro gei-
CTBUSA:

-Ans copoca cpenbl TpebytoTes MK HoMMHabHbIX guameTpos DN cBbiwe 300.

OcobeHHocTn UMY:

- MO KOHCTPYKLMW NpefcTaBnsioT co6oi MK nponopumoHansHoro aelicTeus;

- He BnajaloT B BUGpaumio;

- PV NPOEKTUPOBAHUN YCTPOWCTB NS XUAKNX Cpef HeO6XOAMMO YUUTbIBaTb CreAyloLne xapakrepu-
CTUKM pabouein cpefbl: BOCNPUMMUYMBOCTb K MOIMMEPU3aLMN WU 3acopy, BA3KOCTb, Hanume MexaHuyeckux
4acTuL, KOPPO3NOHHYI0 aKTUBHOCTb.

[onyckaeTca npumeHATb VMY npu npotnsBogasneHusax Ao 95 % ot gaBneHns Hayana oTKpbITUSA.

4.2 MNprHUMNUanbHble cxeMbl paboTbl HEKOTOPbIX KOHCTPYKLUMI MK, KOTOpblE HYXHO YUNUTbIBATL NPY Bbl-
60pe 1 pacyeTe NPONYCKHOW CNOCOGHOCTMW, NPUBEAEHbI B NPUIOXEHUN B.

4.3 NepeyeHb BO3MOXHbIX COCTOAHWI Cpefbl Ha BXOAe B knanaH, KOTopble MOTYT MPUBECTU K BO3HUKHO-
BEHWI0 ABYX(ha3HbIX NOTOKOB, NpvBeAeH B Tabnuue 1.

Tab6nunya 1— MNepeyeHb BO3MOXHbIX COCTOSIHUIA cpeapl

CocTosiHre
cpefbl Ha oxofe B0o3MOXHble Cryyan ao3HUXMCeeHUs ABYXhasHbIX NMOTOKOB Mpumep cpepb!
a xanam
XXunakoctb XXnAKoCTb C pacTBOPEHHbIM rasom CO~Bopa
XXNAKOCTb B COCTOSIHUW HACbILEHNS Kunawas soga
Heporpetas [0 TemnepaTtypbl HacblleHUs XWAKOCTb C BO3MOXHOCTbiO Bckunawowas soga
BckunaHus B MK
las/nap BAunsknii K HacblieHnto nap (C BO3MOXHON koHAeHcauuel B MK) MNap
ras/xmakocTb Map/xnakocTb Map/Boga

He ncnapsiowascs XWAKOCTb M HEKOHAEHCUPYOLWNIACS ras — rasoxuakocT- A30T (Bo3gyxoBoga
Has cmecb (HeT ha30BOro npespalleHns) ¢ gecopbuveii v BbigeneHnem
rasa

4.4 Tpn onpegeneHun NpUYMH NOBLIWEHNS AaBNieHVSA B 3alUuLLaeMOoli CUCTEME 1, COOTBETCTBEHHO,
nepeg knanaHoMm criegyeT NPOBECTU aHa/IN3 BO3MOXHbIX aBapUiHbIX CUTyaLmii.

B0O3MOXHbIE CLLeHapun aBapuUinHbIX CUTyaLUii pacCMOTPEHbI B NpuioxeHun I.

4.5 MocnepoBaTenbHOCTb pacyeTa MK npeacrtaBneHa B Tabnuue 2.

4.6 Mpumep coOTHOLWEHNA AaBneHunid B 3alumuiaemom obopygosaHum n MK npusegeH B Tabnuue 3. [lo-
nycKalTCa ApyrMe COOTHOLUEHWS AaBfieHnii B COOTBETCTBUM C NpUMeEYaHuAMU Tabnuubl 3 npyu cobnio-geHnm
TpeboBaHuin 5.2—5.4.
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Tab6nwunya 2— NocnegoBaTtenbHocTb pacyeTa MK

Bnok-cxema pacyeTta

Llenb pa6oTbl (pacueta)

AHann3 BO3MOXHbIX CLLeHapueB aBapVIVIHI:IX CVITyaLWIVI

Onpepgenexve:

- (ha3oBoro coctaBa cpefbl Ha Bxoge B MK npu ero oTkpbITUN — oAHOMa3HbIN
nnu aByxdasHblil cocTas:

- MecTa 1 Npu4nHbl 06pa3oBaHns AByxdasHoii cmecu

PacueT cueHapus aBapuiiHoii cuTyauum, onpeseneHne MMHUManbHo Heo6-
XOAMMOro pacxoja c6pacbiBaeMoro npoAykra n ero napameTpos (CocTasa,
[aBneHus, TeMnepaTypbl)

Onpepenexune Tunopasmepa MK:

- BbIGOP MeTofa pacyeTa:

- onpejesieHne pexumMa Te4eHus;

- pacyeT NponyckHoi cnocobHocTy;

- pacyeT Tpebyemoii nnowaan cegna

Pacuert:
- NNHWIA aBapwiiHoro cépoca (nofBoAsALLEero n oTBoAsALLero Tpy6onpoBoaos),
- AMHAMNYEeCKOro NpoTMBOAABEHNS
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Ta6nuya 3 — lMpumep COOTHOLEHNA AaBNEHNIA B 3aliuwaeMmom o60pyaoBaHny u MK

YcnosHoe o6o3Haue-
[aBneHne asawunu,aeMom 06opy0BaHNM fasnexune B MK
HVUe fnasneHus

MakcumanbHoe | !
o —_ !
faBneHne aBapuiiHoro cépoca L.< !
o [laBneHne NosiHOro oTKpbITUA
:
!
PacueTHoe gaBneHune e PT- [laBneHune Hayana oTKpbITUA
[laBneHve HacTpoiku
Puw- [laBneHune 3akpbITns
Pabouee paBneHue Pp

MpumevaHunsn

1 PacuyeTHOe faBneHune, Kak npaBuno, NpYHMMAalOT paBHbIM paboyemMy gaBneHuo unu seiwe P 2 Pp.Ans cuctem,
HaxogAawwmxca B akcnnyatauun P 2 Ppay

2 COoOTHOLLEHME MexXAy AaBneHnaMn PaoTak u P. xapakTrepusyloliee AoNyCTUMOE KpaTKOBPEMEHHOE NpeBbILeHne
pacuyeTHOro faB/ieHns BO BpeMS aBapuitHOro cépoca, pernaMmeHTMpyeTcs ctaHjaptamu 1 B 3apybexHoil npakTrnke 060-
3HavalT TePMUHOM «akkymynuposaHue {accumulation)» (onpegeneHne TepMuHa B NpuaoxexHun A). B cooTBeTCcTBUM C
6.2 [6] Psamax S 1.1-P.

3 CoOTHOWEHNe Mexay MOMHbIM [aBfeHWeM W AaBfeHWeM HacTPOWKM WAM AaBfeHUEM MOJSIHOTO OTKPbITUA
(overpressure) — BblpaxaloT B efuHALax naMepeHns gasnenuns (Pra- PM) nav B npoueHTax OT AaB/IeHUss HACTPOWKK
VAW faBeHNsA NOSTHOro OTXpbITuA (PP H).

4 TpeboBaHNA K OCHOBHbIM XapakTepucTukam B paboynx ycrnoBusx:

- PH> Pp— ycnosue obasaTensHoe n obecneunsaeT npoTekaHue npouecca 6e3 yteuku yepes MNK. npesbiwatowiei
[0onNyCTUMYHO:

- Pp (uan Ppl) < PROSP  — ycnosue obs3atenbHoe 1 obecneunsaeT cpabaTbiBaHe CUCTeMbl aBapuitHoro copoca
npu NpeBbILLEHNN [aB/IeHNs Ha/, pacyeTHbIM JasnieHneM. B cniyyae ecnu pacyeTHOe faBrieHne npesbilaeT paboyee (pas-
pelleHHoe) faBrieHne MeHee, yem Ha 10 %, JaBneHne Havana OTKPbITUA [OKHO OTBevaTb ycnosuio: Pp< PT S 1.1 Pp
(npu ycnosum, 4to PHS 1,03 P). Mpun ycTaHoBke Heckonbkux MK goctaToyHo o6ecneynTb BbINOSHEHWE TPe6GoBaHUS XOTS
6bl A1 OQHOTO M3 HUX. Apyrve MK MoryT 6biTb HACTPOeHb! Ha 60nblune 3HadveHns P,0 n knanaHbl 6yayT cpabaTtbiBaTb No
Mepe pa3BWUTWS aBapwitHON cuTyauuu;

- Prio s PaBTa)E — ycnosue obasatenbHoe 1 obecneynsaeT NosiHoe oTkpbITUE MK A0 4OCTUXEHUA MAaKCMMasibHO [0-
nycTMMOrO AaBfieHns aBapuitHoro copoca,

- Pr2 Pp— ycnoBue He o6s3aTenbHoe. Mpu BbINOHEHWM ycnoBus MK 3akpoeTcsi caM. Kak TO/IbKO aBapuitHas cuTy-
auus 6ygeT ycTpaHeHa, KOHTPO/ib 1 BMeLlaTebCTBO oneparopa He notpebyeTcs.

5 MprBeAeHHbIV NpUMep ABMSETCA YacTHbIM C/lyYaeM, He YYUTbIBAIOLL MM BO3MOXHbIE APYrMe COOTHOLUEHUS Mexay
fasnenuamun PO (P 7). P,. P~, P. Pno. PaoTak.

5 O6uwume TpeboBaHMsA K Bblbopy MK 1 pacyeTy NponycKHOW CNOCO6HOCTU

51 [ns s3awuTtel 060pyfOBaHUS MPUMEHSIIOT KianaHbl U UX BCMOMOraTesibHble YCTpOliCTBa, COOTBET-
cTBytowne TpeboBaHusam FOCT 12.2.063. 3awuTe MK noanexunt obopysoBaHMe, B KOTOPOM BO3MOXHO Mpe-
BbllWeHNe paboyero faBfieHNs Haf pacyeTHbIM: OT MUTAIOWEro UCTOYHMKA, XMMUYECKOW peakuun, Harpesa
nogorpeBaTesnsiMu, COJTHEYHOW pasuauuy, B calyvyae BO3HUKHOBEHUSA Moxapa psifoM ¢ 060pyA0BaHUEM U T. 4.
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KonuuectBo knanaHoB, UX pasMepbl U MPOMYCKHYH CNOCOBGHOCTb BbIGMPatOT Tak. UTOGbLI B 060pyAoBa-
HWX He MOF/I0 co34aBaThCA faB/ieHne, NpeBbillalollee pacyeTHoe (paspeLleHHoe) AaBneHre 06opyfoBaHNs
6051ee yeM Ha BEMUMHY, NPeAyCMOTPeHHY0 HA,.

5.2 [laBnieHne HacTpoiku, Kak NpaBuio, NPUHUMAIOT HE MeHee:

- pabouero faBneHus;

- paboyero gasneHns nNpu copoce B aTMOCepy He TOKCUYHbLIX U HE B3PbIBOMNOXapOoOnacHbIX BeLecTB,
Hanpumep, BOASAHOro napa,;

-AaBNEeHNs, YBEIMYEHHOTO MO CPaBHEHWIO C paboyvMM AaBfieHMEM W3 3KONOTMYECKMX CO0BpaxeHuii
n/vnn coobpaxeHuini 6esonacHocTy, nNpu cépoce B atMocdepy TOKCUYHBIX W/WN B3PbIBOMOXapoonacHbIX Be-
LwecTB. B aToM cnyyae BenMUMHy faB/ieHWA HACTPOKN onpesensitoT B COOTBETCTBUN C AeACTBYIOLLNMU HOp-
MaTUBHbIMU NPaBOBbLIMU akTamu, pekoMeHJauuamu, uan pacyetamu, 6a3vpyrOWUMUCA Ha TEOPUN OLLEHKN
PVICKOB.

B cnyuyae 3apaHee 3afjaHHOl BEIMYMHBI PACHETHOTO WM pa3peLleHHOoro AaB/ieHns, AaB/eHne HacTpoii-
KM BbIOMPAlOT Tak. YTOObI BbINONHANUCH TpeboBaHns 5.1 HacTosLero cTaHgapTa.

[JlonyckaeTca no Tpe6oBaHMAM [eCTBYOLNX HOPMATVBHbLIX NMPaBOBbIX akTOB, TPebOBaHWIO 3aKa3uuka,
UMW MHbIM COOBPaXEHUSIM NPUHMMATL 60/1ee BbICOKME 3HAYEHUS AaBEHNS HACTPOLKK, NPU YC/I0BMM BbINOSI-
HeHus TpeboBaHwuii 5.1 HacToALero ctaHgapTa.

5.3 [laBneHne HacTpokv NPUHMMAIOT Takum, 4ToObl AaB/ieHne Havana OTKPbITUA PHO He npesbilwano
pacyeTHoe P (nnu paspelweHHoe Paad) faBneHue obopygoBaHna — PuOs P (unam Pvo£ P 7).

[onyckaeTcs yBesimyeHue AasrfieHus Hayana oTkpbliTua PHogo 1,1 P (unm 1.1Ppas). ecnu pacyeTHoe
P (nnm paspelueHHoe Ppas) fasneHve obopyfoBaHns paBHO paboyemy fasreHuto Pp.

5.4 laBneHne NosHOro OTKPLITKSA KNanaHoB He JO/HKHO NPeBbIWaTh 3Ha4YeHne, paccunTaHHoe no oAHOW
13 opmyrn.

-nona P, meHee 0.3 MMMa (3 6ap)

pt= p,+005MMNa (O5 6ap): 1)
-ansa PHot 0.3 go 6.0 MMa (ot 3 go 60 6ap)
Pno=1.15PH, 2)
-0na PucBbiwe 6.0 MMa (60 6ap)
Pro*1.1-Pk- €))

JlonyckaeTca npuMeHsTb KnanaHbl C APYrMMU COOTHOLLEHUAMWN MeXAy AaBIeHMEM HaCTPOViku (pasne-
HVYeM Havana OTKpPbITWS) U AaBIeHNeM NOJSTHOTO OTKPbLITMS NpW cobnoaeHnn TpebosaHwuii no 5.1.

5.5 MeToguku pacyeTta nponyckHoi cnocobHocTv MK npuBeaeHbl B npunoxenusx 4 v E.

Mnowagab cegna MNK. BbIGpaHHOro U3 KaTasnora, 4o/HKHa ObiTb paBHOM MK 6amxaliwein 6onbLuel K pac-
4YeTHOW MVMHMManbLHONM nnowaam cegna.

5.6 KOHCTpyKUMA knanaHoB 1 BCNOMOraTesibHbIX YCTPONCTB AO/KHA:

- obecneumBaTb CBOOOAHOE NepeMeLleHne NOABMXHbIX 3/IEMEHTOB KlanaHa 1 UCKloYaTb BO3MOXHOCTb
nx Bblbpoca;

- UCKN0YaTh BO3MOXHOCTb MPOV3BOJILHOTO M3MEHEHUS PEryIpoBOK.

5.7 MK pa3smewjaiot B Mectax, AOCTYNHbIX 478 yA0O6HOro n 6e3onacHoro 06CayXnBaHusa U peMoHTa.
Mpy pacnonoxeHnu knanaHa, TpebyOLWEro cucTeMaTM4eckoro ob6cnyxmnsaHns Ha soicote 6onee 1.8 m. npe-
JycmaTpumBatoT ycTpoiicTea Ans yfo6cTea 06CnyXBaHns.

5.8 KnanaHb! cnepyet yctaHaBnBarth;

- B COOTBETCTBUM C TPEOOBAHNAMU TEXHUYECKUX PErNIAMEHTOB;

- B 30He ra3oBoii (napoBoii) gasbl;

- B MecTax, UckaovarLwmx obpasoBaHne 3acTOMHbIX 30H paboueli cpefbl.

5.9 1na noxapo- 1 B3pbIBOOMNACHbLIX BELLECTB 1 BellecTs 1-ro n 2-ro knaccos onacHoctn no NOCT 12.1.007.
a Takke 415 060pyAoBaHMA, paboTaloWwero nNpy KPUOreHHbIX TemnepaTypax, npegycMmarpusaloT cuctemy Kna-
naHoB, COCTOSILLYIO 13 paboyero 1 pe3epBHOrO knanaHoB, a Takke nepekntyaloLLero yctpoiictsa. Pabounii n
pe3epBHbIii knanaHbl A0/MKHbI MMETb PaBHYH NPOMYCKHY CNOCOGHOCTb, 06ecneyYnBatoLLyo MOJHY0 3aluTy
060pyA0BaHNA OT NPEBLILIEHNS AABNEHUS CBbile AONyCTUMOro. [N peBu3nun n peMoHTa 4o kianaHos (npu
HEeOHX04MMOCTM 1 MOC/Ie HUX) yCTaHaBAMBAKOT TPEXXOA0BY apMaTtypy (nepekntyaroliee yCTPOCTBO), 1C-
K/toYaroLyo BO3MOXHOCTbL OJHOBPEMEHHOIO 3aKpbITUA 060MX KnanaHoB. [PoXofHOe ceuveHne B y3/ie nepe-
K/toYeHns B 1060 cuTyauumn AOKHO 6bITb HE MeHee NMPOXOAHOr0 CevyeHuns ycTaHaB/IMBaeMoro kianaHa.

1n
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5.10 Mpu akcnnyaTauuu MK He gonyckaeTcsa:

- ycTaHOBKa 3aMopHol apMaTypbl MeXay 060pygoBaHMeM U KnanaHoM, a Takke 3a KnanaHoMm;

- UCNO/b30BAaTh KanaHbl AN1S peryMposaHns faBfeHns B 060pyfoBaHUN.

5.11 B 3/ (NC un P3) knanaHoB JO/MKHbI 6bITb YKa3aHbl OCHOBHbIE TEXHUYECKUE XapakTepUCTUKN U Na-
pameTpbl:

- HOMMHanbHbIA anameTp Bxoda DW, u Bbixoga DW2;

- HOMUHanbHoe gasnexune exoga PJ1/, n Bbixoga PN2:

- k03athpmuUMeHTbl pacxoga A5 ra3os (MPU KPUTUHECKOM UCTEYEHUW) a, U XuakocTel a2:

- naowasab cevyeHuns F. K KOTOpOli OTHECeHbl KoathULMeHTbI pacxoaa,;

-AnanasoH AaBneHuii HacTpoliku;

-AaBfieHne HacTpoliku PH n/vnn gaBneHve Havyana oTkpbiTA P 1o;

-AaB/ieHne MoJsIHOro OTKPbITMA P/

-AasneHne 3akpbitna P3;

- NpoTnBoAassieHne Pn (yKasbiBatoT A1 HepasrpyXXeHHbIX KnarnaHoB B C/lydyae, ec/iv B KayecTse gasie-
HVA HacTpoiikn PH (Puvo) ykasaHo AasneHve B 3aliuwaemoli CucTeMe, a He Ha CTeHAe U3roToBUTeNs);

- NONpPaBOoYHbIA KO3 ULMEHT OT TemnepaTypbl K,;

-TeMmnepartypa pacyeTHas t. °C;

- pabouas cpega.

[Lina obecneyeHnsa 6e3onacHoi akcnayaTauum B TY n 3/ no TpeboBaHuio 3akasumka ykasbiBatoT Bemum-
HY peakTUBHOI CU/bl NPU MakCUMaslbHOM pacxofe yepes knanaH, NoATBEPXKAEHHY0 PacyeToM.

5.12 B 3/} Ha knanaH, npeAHa3Ha4yeHHbIN ANA 3KcnayaTauuy npu Temnepatypax cpeg, 3HauuTenbHO
Bbile (HUXKe) TemnepaTypbl OKpYXatoLLei cpepl, U3roToBUTENb AO/MKEH NPUBOANTL B TAGNNYHOW nnn rpadm-
4yecKoi hopme 3HaYeHWs MonpaBoYHOro koadhduumeHTa ot Temnepatypsl K,, a Takke 3HavyeHne MUHUMasb-
HOW Temnepatypbl, NPy KOTOPOI OH MOXET ObiTb MPUMeEHEH. onpaBoYHbIi ko3thduumneHT K, npeactaBnset
c060/ MHOXWTENb K AaBNEHNI0 HACTPOWNKN PH

JlonyckaeTca NpUMeHsTb cnegylolme 3HadeHns koadduuymenTa Kt. ecnm n3rotoBuTelb He NpMBOAUT
ux B KA, (30):

- Kt = 1,000 — npu Temnepatype paboueii cpeabl Ao 100 °C;

- K, = 1,020 — npu Temnepartype paboueii cpegpl oT 100 CC go 250 ~C.

- K, = 1,025 — npu Temnepatype paboueii cpegbl o1 250 -C go 300 LC.

TemnepaTypa CTEHOK kopnyca knanaHa MoxeT ObiTb He paBHa paboyeil TemnepaType npouecca Benes-
CcTBME (PU3MYECKOro PacrnooXeHUs knanaHa, CKOMIeHUss HEKOHAEHCHPYIOWMNXCS NapoB HMXe Bnycka Knana-
Ha, yCTaHOBKM pa3pbiBHOV MembpaHbl nepes knanaHoM nnn oborpesa knanaHa. KoadpduumeHT K, nossonset
KOMMeHcMpoBaTb KonebaHuss Harpy3ku MNpyxuHbl, Bbl3BaHHble TemnepaTtypHbiMy fgedopMauusammn getanei
KnanaHa, a Takke U3MeHeHMAMU (hn3nYecknx CBOICTB MaTepuana NpyXuHbl, Kak Npy BbICOKUX, Tak W npu
HU3KUX Temneparypax.

5.13 HacTpoiika MK Ha ncnbiTatenibHOM cTeHae

5.13.1 MNpwu HacTpoiike MK Ha ucnbiTaTeNIbHOM CTEHAE CneayeT yunTbiBaTh AeCTBUTE/IbHbIE paboune
ycnoBus (Harpysku) npu aKkcnayatauum knanaHa; BNnsHWe npoTusoAasneHus u/nnv temnepartypbl.

5.13.2 inqa MNK. pa6oTatowyx 6e3 NpoTNBOAABNAEHNSA, NPU CTEHA0BbIX UCMbITAHUSAX AaBEeHNe HacTpPOViKu
paccunTbiBalOT No hopmyne

PMwuuen”n - (4)

5.13.3 KOHKpEeTHbIi anropuTM y4yeTa NpoTMBOAABMEHUS U TemMnepaTypbl NPU UCMbITAHUSAX onpeaenseT
M3roTOBUTE/b B 3aBMCUMMOCTU OT KOHCTPYKLUMM KnanaHa. Tunosoi anroputm npusegeH B 5.13.4.

5.13.4 Ana NK, paboTatwowmux npy NOCTOAHHOM CTaTUYECKOM NPOTVBOAABMEHNN:

- ANs HepasrpyxeHHbix MK gaBneHve ucnbitTaHuii PMA  npy CTEHAOBbLIX UCMbITAHWUSAX PaBHO Pa3HOCTU
MeXAay faB/ieHneM HacTpoiku Pu n cTtaTuyeckum npotmBodaBneHmeM PncT;

-ANs pasrpyxeHHbix MK He TpebyeTca yunTbiBaTb CTaTuyeckoe NpoTVBOAaB/eHNE BC/IeACTBNE He3Ha-
YATE/IbHOCTU U3MEHEHUA CUMbl 3aKPbITUSA, BbI3BAHHOIO CTATUYECKMM NPOTUBOLABNEHNEM;

MpumeuvaHune — MonpasoyHblii kO3aPuureHT KyunTbiBatow nii atpekT HeNONHOIo OTKPLITUA Pa3rPyXeH-
HbIX MK 13-3a NpoTMBOAaBNEHNS, BBOAAT NpW pacyeTe peasbHO NponyckHoW cnoco6HOCTM B cooTBeTCTBUM C B.3.5;

- ANsi onpejeneHns BesMuvHbl AaBAEHUst UCNbITaHU PUucn Ha UCnbITaTe/IbHOM CTeHAe, Npu Heo6XxoAau-
MOCTW. CliefyeT yuuTbiBaTb NONpaBky Ha TemnepaTypy K,. 3a Temnepatypy, Ucnofb3yemyto Ansi onpeaeneHus
K,, cnegyeT NpuHUMaTh TEMMepaTypy Ha BXOJe B K/ianaH Bo Bpems paboTbl Ha CTeHAe uarotoButens (npu
HOPMaJIbHbIX YCOBUSAX);
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- aNIropuTM™:
a) no 3[, knanaHa onpejenuTb NONpaBKy Ha BAMsiHWE TemnepaTypsbl K,;
6) paccunTath JAB/IEHNE HACTPOWKM (OABNEHME MOJIHOTO OTKPbITWSA) KianaHa npu ucnbiTaHusix P, ven

(PHo ucm)no ° jHOV n3 dopmyn
- ANA HepasrpyXeHHbIx MK

®)
&

- 4NA pasrpyxeHHbix MK
@)

(®)

5.14 BnuvsiHue npoTMBOAaBneHns Ha PyHkLMoHnpoBaHune MK 1 ero nponyckHyt cnoco6HOCTb paccmo-
TpeHo B NpuioxexHun b.

5.15 MNpn BO3HWMKHOBEHUW BO BPeMs 3KCrjyaTauun 3aljuiaemMoin CUCTeEMbl U3MEHSIOLMUXCS NPOTUBO-
[aBneHnii. cnegyeT NPUMEHSITb TO/TbKO pasrpyXeHHble knanaHbl. B HEKOTOPbIX Cyyasx fonyckaeTcs npuve-
HATb NpefoXxpaHuTe/ibHble MeMbpaHbl, ycTaHasMBaeMble nocse MK npy KOHTpone 1 NoAAepXKe faB/ieHns B
npoctpaHcTee Mexay MK n membpaHHoi .

5.16 Mpn NpoeKTUpoBaHWUKN, N3rOTOBMEHMM, UCALITAHUN U 3KCNAyaTauuy Heob6xoamMmo cobnwgatb Tpe-
60BaHuA [1] 1 FTOCT 12.2.063.

6 OCOOGEHHOCTU MPOEKTUPOBaHUA U NpuMeHeHnsa MK NpsamMoro gencremns

6.1 PblYaXHO-rpy30Bble KanaHbl JonyckaeTcs ycTaHaBIMBaTb TO/IbKO Ha CTaLMOHapHOM 060pyA0BaHNMN.

6.2 Maccy rpy3a 1 AVHy pblyara pbl4aXKHO-rpy30BOro k1anaHa crefyeT BblovpaTtb Tak. YTo6bl rpy3 Ha-
XOAW/CA Ha KOHUe pblyara. Macca rpysa fo/mkHa 6biTb He 60nee 60 Kr 1 ykasaHa (BblbuTa unm otauta) Ha
NoBepPXHOCTU rpy3a. OTHOLLEHWE M/iey pblyara He AOo/HKHO npesbiwartb 10:1.

Mpu NnpumeHeHUn rpysa ¢ NOABECKON ero coeAvHeHne A0MKHO ObiTb HEpa3beMHbIM.

6.3 B KOHCTPYKLMAX PblYaXHO-TPY30BOr0 ¥ NPYXMHHOrO KNanaHoB npejycMaTpuBatoT yCTPOWCTBO ANs
NpPOBEPKN NCNPaBHOCTM AElCTBMA KanaHa B paboyem COCTOAHUM NyTeM MPUHYAUTENIbHOMO OTKPbITUA €ro BO
BpemMs paboTbl 060pyf0BaHNSA. BO3MOXHOCTb NPUHYAUTENBHOTO OTKPLITUA AO/MKHA ObiTb 06ecneyeHa npu
[aBneHun, paBHoOM 1 6osee 80 % AaBneHUs HACTPOKU.

[JonyckaeTca ycTtaHaB/imBaTb knanaHbl 6e3 npucnocobsieHnin gna NpYHYAWTENbHOTO OTKPbITUA, eCnn
OHO HefoMycTUMO Mo CBONCTBaM paboyein cpefbl (TOKCMYHASA, B3pbiBOONAcHasA U T. 4.) WX NO yCNOBMSAM Npo-
BefleHuss pabouero npouecca. B aTom cnyyae nNpoBepky knanaHos NpoBOAAT NepuoAMYecKkn B CPOKW, ycTa-
HOBJ/IEHHbIE TEXHO/IOTMYECKUM PEr/laMeHTOM, HO HE pexe OAHOro pasa B 6 Mec npu YC/I0BUN WUCKIIOYEHUS
BO3MOXHOCTU NprMep3aHns, NpUKUNnaHus, nonnMepusanmmn nnmn sabusaHna knanaHa paboyei cpegoi.

6.4 TIpyXuVHbl KNanaHoB 3alyuLialT OT HeJONyCTUMOro Harpesa (OXnaXAeHus) n HenocpeaCcTBEHHOIO
BO3feicTBMA paboueii cpedbl, €C/in OHa OKa3blBaeT NOCTOSHHOE BO3AeNCTBMe Ha maTtepvan NpyxuHbl. Ans
3TOro nepefg, kianaHom MoryT 6biTb yCTaHOB/IEHbI MEMOPaHHO-NpegoXpaHnTesbHble YCTPOCTBA.

6.5 B koprnyce knanaHa v B oTBOAALMX Tpybonposogax cnefyeT npefycMoTpeTb BO3MOXHOCTb yaane-
HUA KOHAEeHcaTa U3 MeCT ero CKOM/eHus.

6.6 B pasrpyxeHHbIX OT NpoT1BOAaBAEHNs knanaHax adpekTMBHan niowaab y3na (aetanm) pasrpysku
[O/MKHa ObITb Takoi, 4YTOGbI NPV POCTe NPOTUMBOAAB/IEHUS HE YMEHbLUANOCh YCUNB Ha repMeTmsaumio 3a-
TBOpa lK.

6.7 TpeboBaHUs K ABYXNO3NLMOHHBIM KanaHam

6.7.1 B KOHCTPYKUMMN K1anaHOB MOXeT ObiTb NPeAyCMOTPEH chneunanbHbIi N10OMOMpYeMblii MexaHn3Mm
(ycTpolicTBO) A1 BO3MOXHOCTW HaCTPOWiku (OrpaHWyeHns) BbICOTbl NOgbeMa 30/10THUKA, C Lie/bio orpaHmye-
HMA pacxofa cpegbl, copacbiBaemoli yepes knanaH. Heob6xoAMMOCTb HaMUMs MexaHn3Ma ykasbiBalT npu
3akase. Ecnm pacueTHas nponyckHas cnocobHocTb MK 6e3 ycTpoiicTBa npeBbilaeT 3afaHHbli aBapuiiHblii
pacxog 6onee uem Ha 10 %. pekomMeHAyeTCs U3MEHUTb BbINyCkHYIO (COPOCHYI0) cuctemy 3a MK.

6.7.2 BTY (3[]) knanaHoB C OrpaHMuMTENS MU BbICOTbI MOAbEMA 30/10THMKA NMPUBOAAT 3aBUCMMOCTb KO-
3thhuumeHTa pacxoga oT BbICOTbl NoAbeMa 30/10THUKa a = /(/?), N03BONSAIOLLLYI0 NPABUIbHO HACTPOUTL KanaH
Ha BeNnuMHy cbpacbiBaemoro pacxoga.
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Mpu nocTaBke knanaHoB B KOHKPETHYH TEXHOMIOTMYECKY CUCTEMY, N1 KOTOPOIA M3BECTHa cbpacbiBae-
mas pabouasn cpefa, B 3/} pekomeHAyeTCa NPUBOAMTL NPOMYCKHYI XapakTepUCTUKY (3aBMCMMOCTb pacxofa
cpegpl OT BbICOTbI NoAgbeMa 30M10THVKa G = Ll ). NO3BONSAIOWYIO NPaBUIbHO HACTPOUTL KlanaH Ha BeIMUNHY
c6pacbiBaeMoro pacxofa B c/lyyae U3MeHeHNs aBapuiiHOro pacxofa CUCTEMbI, Hanpyumep, Npu nepexoge co-
CYA0B Ha pa3speLLeHHOoe AaBfeHve.

6.7.3 [na npaBnnbHOro Bbi6Gopa KnanaHos, paboTaloLyX B TEXHONOTMYECKUX CUCTEMAX C NepPeMEHHbIM
npoTveofasneHvem, B TY (3/]) cnegyeT NpMBOAUTL 3aBMCUMOCTb KO3dhuLmMeHTa pacxoga ot npoTusoaasne-
HUSE — XapakTepuctuky n = f(Pn).

6.8 TpeboBaHWs K NPONOPLMOHAIbHBIM KnanaHam

KOHCTpyKL MK KnanaHoB, 0COGEHHO paboTaloLLMX Ha XUAKMX cpefaXx, AO/MKHbI 061ajaTh BbICOKON cTene-
HbI0 YYBCTBUTENILHOCTU K U3MEHEHWIO AaBneHus B npouecce cobpoca paboueii cpefbl BO n3bexaHne 60/bLIMX
KosiebaHuii ero 3HauyeHuin, NpPUBOAALLNX K:

- HecTabusbHOl paboTe KnanaHa;

- MOBPEXAEHUIO KNanaHa,;

- paspyLUeHunIo 3aluLaemMoli CMCTeMbI BCNEACTBME TMAPaBINYECKUX YAAPOB.

7 OCOBGEHHOCTM NPOEKTUPOBAHUS N NMPUMEHEHUST UTTY

7.1 KoHCTpyKuMA knanaHoB f0/MKHA YA0BNeTBOpATb TpeboBaHmam 6.3. 6.5—6.8.

7.2 B KOHCTpYKUuKn WY cnegyet npefycMOTpeTb BO3MOXHOCTL YrNpaB/ieHUA UM BPYUYHYIO UAN ANCTaH-
LIMOHHO.

7.3 KnanaHbl ABYXNO3ULMOHHOTO AeicTBNA (C 60/bLLIOI CKOPOCTbIO cpabaTbiBaHWs) 1 NPONOPLUOHANbHO-
ro AelicTBUA [O/MKHbI YNPaBAATLCA COOTBETCTBYOLWMMM UMK (ABYXNO3ULMOHHBLIMU UK NPOMOPLUOHAIbHBIMU).

7.4 KoHcTpykums UMK gomkHa obecneumBaTb €ro 3akpbiTve npu AaBneHun He MeHee 95 % faBreHus
HaCTPOWKN Npu ero ncnbiTaHnm B coctase UMY.

7.5 KnanaHbl, NnpuBoguMble B Ae/ACTBME C NOMOLLbIO 3N1€KTPO3IHEPTUN, AO/KHbI BbITb CHAGXEHbI ABYMS
He3aBUCUMbIMU APYr OT Apyra UCTOYHWKaMW NUTaHWUA. B anekTpuyeckux cxemax, rae OTK/IYEHUe aHeprum
BbI3blBAET MMNYNbC, OTKPbIBAIOLWMIA kK1anaH, AoMnycKaeTCs O4MH UCTOUYHMK NUTaHWS.

[ns obecneyeHns 6e30MacHOCTU CUCTEM, B KOTOPbIX UMEETCS BEPOATHOCTb OTK/THOUYEHNUS 3N1EKTPOIHEP-
TN ANA BCEX UCTOYHUKOB 3/1eKTPONUTaHUSA, AO/HKEH 6biTb NpeAyCMOTPEH KnanaH ynpasneHus ¢ anbTepHa-
TUBHBIM NCTOYHUKOM MUTAHUS.

7.6 BHYTpeHHWI gnaMeTp MMMYIbCHbIX IMHUIA (NOABOAALMNX Y OTBOASALLMX) PACCUUTLIBAKOT C y4eTOM
[0MNyCTMMOrO 3aKka34yMkoM BpeMeHu cpabaTbiBaHUs [1aBHOTO knanaHa.

MIMNynbCHbIE NMHWM M NNHWK YNpaBneHus A0/HKHbI obecneunBaTb HaAEXHbIV OTBOA KOHAeHcaTa. YcTa-
HaB/MBaTb 3aMopHY0 apmartypy Ha 3TUX INHUAX 3anpeltaeTcd. [lonyckaeTcs ycTaHaBivBaTb nepekntova-
louLee ycTpoCcTBO, ecnun npu 060M MOMOXEHUN ITOrO YCTPOCTBA MMMNY/bCHAA NMHWUA ByAeT ocTaBaTbCs
OTKPbITOIA.

7.7 Paboyvas cpofa. npuMeHsiemas 419 ynpasneHus KnanaHamu, He [O/KHa nofAsepratbcs 3amepsa-
HUIO. KOKCOBAaHMIO N MONMMEpPU3aL MK, a Takke He JO0/HKHA W OKasblBaTb KOPPO3MOHHOE BO3feicTBME Ha MaTe-
pvan getanel knanaHa.

7.8 KnanaH cHa6xaloT He MeHee YeM BYMS He3aBWCMMO AeMCTBYIOWUMY LensiMu yNpaBneHus, npuiem
npu oTKkase OfHON U3 Lenei ynpasneHns gpyras Lenb Ao/xHa obecneynBaTbh HafexHyo paboTy knanaHa.

8 Tpe6GoBaHus K NogBoOAALMM U OTBOASLMM Tpy6onpoBoaam

8.1 O6wume TpeboBaHMs

8.1.1 KnanaHbl ycTaHaB/IMBalOT Ha natpybkax nnm TpybonpoBoAax, HemocpeLCcTBEHHO MPUCOeANHEH-
HbIX K 3aLl/LLiaemMoMy 060pyA0BaHuIo.

8.1.2 lMpu ycTaHOBKe Ha ogHOM natpy6ke (TpybonpoBoAe) HECKONbKMX KlanaHoB Miolasb NonepeyHo-
ro ceyeHus natpyoka (Tpy6onpoBoAa) Ao/HKHA ObITb He MeHee 1.25 cyMMapHOI niowaam BXOAHbIX naTpy6-
KOB K/lanaHoB, YyCTaHOB/IEHHbIX HA HEM.

Mpwv onpefeneHnmn cevyeHnss NpUcoegMHUTENbHbIX TPY6ONPOBOAOB AIMHOW 60/1ee 1000 MM HEO6X0AMMO
TakkKe yYuTbiBaTb UX CONPOTUBMEHNME.

8.1.3 [lns nofBogALLEero n 0TBOAALLEro Tpy60npoBoL0B AO/KHbI ObITh:

- obecneyeHa KoMneHcaumsa TemnepaTypHbIX YAIMHEHNI;
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- NpefycMOoTpeHa 3auuTa oT 3aMep3aHus paboueii cpefb;

- NPefyCMOTPEHbI Mepbl MO UCK/IUYEHUI0 Pe3KnX U3MEHEHWI TeMnepaTypbl CTEHOK (TEenoBbIX Y4apoB)
npu cpabaTbiBaHWU KnanaHa;

- BbINOJIHEHBI pacyeTbl Kpenexa kopnyca knanaHa 1 Tpy6onpoBoLOB C yYeTOM CTAaTUUECKUX HArpy3oK 1
AVNHAMUYECKUX YCUNWiA, BO3HMKAIOLWMX NpU cpabaTbiBaHWK knanaHa.

8.1.4 He pgonyckaeTcs npoBoAMTb 0TGOp pa6oueil cpefbl U3 NaTpyoka knanaHa, a Takke Ha ydactkax
nprUcoeauHUTE IbHBIX TPYGONPOBOAOB OT 060PYAOBAHMS 40 KanaHa.

8.2 TpeboBaHua K Tpybonposogam

8.2.1 TpeboBaHns K NoABOAALMM TpybonNposBogam:

- Tpy60npoBOAb! BbIMOHAT C YK/IOHOM NO BCER /IMHe B CTOPOHY cocyaa (060opynoBaHus);

- BHYTPEHHWUI anameTp 1 AMHY Tpy6onpoBoAa PaccunTbiBalOT, UCXOAA W3 HanmbosbLueil NponyCckKHOW
cnoco6HocTH MK:

- BHYTPEHHUIA AnameTp Tpy6onpoBoAa A0/MKEH GbiTb HE MEHee HaumbOosblUEero BHYTPEHHEro gnameTpa
BXogHoro natpy6ka [lK;

- Npu pacxofe cpefpl, COOTBETCTBYIOLLEM MakCHMasbHOW MponyckHoli cnocobHocTu MMK. notepu fas-
neHusa APBx B Tpy6onpoBoge oT 3alyuiiaemoro obopygosaHusa fo MK He gonmkHbl npesbiwaTh 3 % oT fasne-
HMA HacTpoiiku (0.03 Pu). B cnyyae ecnu notepu faenexuns J/IPax B noggoasiieM Tpy6onpoBoe npesbiliakT
0.03 PH cniefyeT NpoBecTM NPOBEPKY AUHAMMWYECKON yCTonunBocTn paboTsl MK B cucteme — aKcneprmMeH-
TasbHO NMM6O C NOMOLLbLI METOAO0B UHXEHEPHOTO aHa/n3a, a Takke yunTbliBaTe APOXNpu pacyeTe NponyckHoi
cnoco6bHocTu MMK.

8.2.2 TpeboBaHus K OTBOAALLMM Tpy6onpoBodam;

- BHYTPEHHUIA anameTp Tpy6onpoBoAa A0/MKEH GbiTb HE MeHee Haubo/bLIEr0 BHYTPEHHEro AnameTpa
BbIXOAHOro natpybka knanaHa. MNpu cébpoce cpefbl yepe3 Heckosbko MK nnowagb nonepeyHoro ceveHus
cbpocHoro Tpy6onpoeoga [o/mKHA OblTb HE MeHee CyMMapHOi NaoLwaan BbIXOAHbIX NaTPyOKOB KianaHos;

- BHYTPEHHUIA AnameTp 1 A/IMHY Tpy6onpoBoga pacCcyMTbIBAOT Tak. YTOObI NPy pacxoje cpefbl, CooT-
BETCTBYIOLLEM MakCMMasibHOW nponyckHol cnocobHocTy MK. npoTuBoAaBneHue B BbIxogHOM naTpy6ke MK He
npesbIWasno AoMyCTUMOro NPOTUBOAAB/IEHUSA, YKa3aHHOTO B P3;

- yyeT B/IMSIHWA NPOTMBOAAB/IEHUS MPU NPOEKTNPOBAHMM TPYOGONPOBOAA 1 pacyeTe NPONyCckHOM cnoco6-
HocTu MK — B COOTBETCTBUM C npunoxeHnem b un [.9.

8.3 JuHamMunyecKkoe NpoTMBO4aBNEHNE

8.3.1 BennunHy AMHaMUYeCcKoro npoTuBOLaBNEHNS ONPefenstoT 417 BCEX CUCTEM, HE3ABUCKUMO OT KOH-
durypanmmn BbinyckHOro Tpybonposoga — co c6pOCOM Hanpsimyto B atMocdepy, M60 ANNHHbIE pa3rpy3ou-
Hble TPy60NpoBOAbI.

8.3.2 BennunHa NpoTvBOAAB/IEHNSA B BbIXOAHOM natpy6ke MK nocne ero oTkpbITUSE ABNSIETCA CYMMOIA
cTatmyeckoro Prct u gnHamuyeckoro PnawH npoTvBogaBneHuwii. Mpu cbpoce cpefpl cTaTuyeckoe NpoTuMBO-
fJaBnieHve Pncr MoXeT 6biTb NepeMeHHbIM BCeCTBME N3MEHSAIOLLMXCS YCI0BUIA B CUCTEME Pasrpysku.

8.3.3 B 3aka3Hoii cneuudmkaumm MK npoekTMpOBLLMK CUCTEMbI [O/MKEH YKa3blBaTb 3HAUYEHWE NPOTUBO-
JaBneHus.
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MpunoxeHne A
(cnpaBoyHoe)

OKBMBANIEHTbI HEKOTOPbIX TEPMWHOB, NPUMEHAEMbIE B 3apy6€)KHbIX CTaHgapTax

A.1 TepMuHbI, OTHOCSILMECH K 3alMULLaeMOMY 060PY0BaHUIO

A.1.1 TepMuH «faBfieHne pacyeTHoe; P»:

1) MmakcumanbHo gonyctumoe gaBneHue; PS (Maximum Allowing Pressure — MAP): MakcumanbHoe ycTaHaB/mn-
BaemMoe AaB/ieHne, Ha KoTopoe paccuntaHo o6opyaoBaHue [3]. [4]. (5), [6J;

2) makcumanbHo gonyctumoe paboyee gasneHuve (Maximum Allowing Working Pressure — MAWP); Makcu-
MasibHoe cTaTuyeckoe gasneHne B pabounx yC/oBusix, Npy KOTOPOM BbIMOJIHAKOTCA YC/I0BUS NMPOYHOCTUN OCHOBHBbIX 3/1e-
MeHTOB 06opyAoBaHuA, paboTalolwmx noj AasneHnem. MakcumanbHo gonycTuMmoe pabouee gasneHne (MAWP) moxeT
ObITb Kak paBHO, Tak 1 3Ha4YNTENbHO 6oMblue paboyero U/Mnu pacyeTHOro AaB/ieHuUs.

A.1.2 TepMmuH «gaBneHne pabouee; Pp»:

MakcumanbHoe pabouyee gasneHme (Maximum Operating Pressure): Han6onblee n3bblTouHOE AaBneHne, BO3-
HUKaloLlwee Npyu HOpMasibHOM NpoTekaHun paboyero npouecca, 6e3 yyeta rmapocTaTUHeckoro fJaBfeHns cpedbl v fony-
CTUMOrO KpaTKOBPEMEHHOr0 NOBbILIEHNA AaBMEHNA BO BpeMs AelicTBuA (cpabaTbiBaHWs) NpeAoXpaHNTENIbHOrO knanaHa
[31. (4). (5]. [6].

A.1.3 TepMuH «fjaBneHne paspelleHHoe: Ppa,»:

fasneHne paspewernHoe (Maximum Allowable Working Pressure (MAWP) for the continued use (de-rated MAWP):
MakcmmanbHoe AonyCcTUMOe BHyTPEHHee UN HapyHoe JaBneHune, yCTaHOBEHHOe No pe3y/ibTaTamM TEXHUYEeCKOro 0CBu-
[eTeNbCTBOBaHWUS WM TEXHUYECKOro ANarHocTupoBaHus. [laHHbll napaMeTp OTHOCAT K cuctemam, yxe Haxofawmmca B
akcnnyaTauuu [3]. (4]. (6). [6].

A.1.4 TepMUH «MakcumanbHO fonycTuMoe faBfieHne aBapuitHoro cépoca: Pao Tax»:

MakcumanbHO gonycTumoe AaBfeHune aBapuiiHoro cépoca (Maximum Accumulated Pressure): MakcumanbHo
JonycTuMoe flaBneHve B 3aliuliaemoll cucteme B npouecce aBapuitHoro copoca [3]. (4). (5], (6).

A.1.5 TepmuH «akkymynuposaHue»; (P3aTax-P)'-

akkymynuposaHue (Accumulation): MakcumanbHO AOMNYCTUMOE KPaTKOBPEMEHHOE MOBbIWEHNE pacyeTHOro AaB-
NleHna B npolecce aBapuiiHoOro cépoca, BblpaXeHHOe B eAVHULaX W3MEPEeHUs AaBNeHUs WU B NPOLEHTax OT Makcu-
ManbHO gonycTtumoro pa6oyero gasnenns (MAWP) nnm pacyeTHoro gaBneHus. MakcumasibHO AOMNYyCTUMOE NOBbIWEeHne
[aBneHns ycTaHaBnnBaeTca gelicTByowmmn HA 4ns aBapuiiHbix cuTyauunii npm akcnayatauum n noxapax [3]. (4). (5). [6].

A.2 TepMmuHbl, oTHocAwWwmMecs K MK

A.2.1 TepMUH «aaBfeHNe HacTPOku; Pux»:
1) paBneHue npu NnpoBepke repMeTUYHOCTM 3aTBopa (Seat Tightness Test Pressure): Hanbonblwee n3bbITOYHOE
[JaBfieHne Ha BXoJe B k/anaH, Mpu KOTOPOM 3aTBOP 3akpbIT 1 o6ecneynBaeTcs 3ajaHHas repmeTMYHOCTb 3aTBopa.

MpumeuyaHne — TepmuH «Seat Tightness Test Pressure» — 6anxkaiilunii aHanor kK TepMUHY «4aBfieHne HacTPOIiKn»;

2) paBneHue HacTpolikn Ha cTeHae nsrotoBuTens (Seat Tightness Test Pressure on test stand): Han6onbluee
136bITOYHOE [JaB/ieHe Ha BXOAe B knanaH, Npy KOTOPOM 3aTBOP 3aKpbIT 1 ob6ecneunBaeTcs 3afaHHas repMeTuYHoCTb 3a-
TBOpa — Ha cteHae nsrotosutens [3]. [4]. [5]. (6].

A.2.2 TepMUH «AaBfieHne Havyana OTKpbITUA; Pro»:

1) paBneHune yctaHoBo4yHoe (Set Pressure): M36bITo4HOE AaBfieHUe Ha BXOAe B knanaH, Npu KOTOpoMm ycuawue,
cTpemsuLeecs OTKPbITb KnanaH, ypaBHOBELIEHO YCUNAMU, YAepXUBaoOLWMMI 3anMpatoLuii aN1eMeHT knanaHa Ha cegne
[3). [4). (3]. [6];

2) aaBneHne Havana OTKpbITUA Ha cTeHfae nsrotoeutens (Cold Differential Test Pressure (CDTP)): 36bITO4HOE
[JaBneHne Ha BXoje B NpefoXpaHuTebHbIV KnanaH, npyu KOTOPOM ycunaune, cTpemslieecs OTKPbIThb knanaH . ypaBHoBelle-
HO YyCUNVAMMU, YAEPXKMBAKOLWUMN 3anvparoLLuii 31eMeHT Ha ceasie knanaHa Ha cTeHge usrotosutens [3]. [4]. [5]. [6].

A.2.3 TepMUH «aaBsieHne NONHOTO OTKPbLITUA; Pno»:

1) paBnenune nonHoro oTkpbiTua (Full Lift Pressure (Set Pressure + Overpressure)): N36bITOYHOE MakcumanbHoe
[JaBnieHune nepeq npefoxpaHUTeIbHbIM KnanaHoM, npu KOTOPOM WU3TOTOBUTE/b FapaHTUpYyeT AOCTUXKEHUe MOJIHOro ero oT-
KPbITUA 1 3aABNIEHHYIO MPONYCKHY cnocobHocTh [3]. [4]. [5], [6];

2) npeBblleHNe faB/ieHNs NOTHOTO OTKPLITUA Haf AaBfeHneM Havana oTkpbiTua (Overpressure): MNpesbilwe-
HUWe flaBNeHns NOJTHOro OTKPLITUS HAaf flaB/ieHeM Hayana OTKPbITUSA . B eANHULAX AaB/IEHUS UK NPOLEeHTax OT JaB/eHuns
Hauana oTKpbITUA. PernameHTMpyeTcs HOpMaTVBHbLIMW JOKYMEHTaMMN Ha npegoxpaHuTenbHble knanasbl [3]. [4]. [5], [6].

MpumevyaHne — Bnpaktuke CHI pernameHTMpyeTcs NpeBbleHne faBeHUs NOSHOTO OTKPLITUA Hag AaB-
NIEHNEM HaACTPOWKN.

A.2.4 TepMUH «faBieHne nepepj knanaHom npu cépoce cpepbl; P »:
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faBneHune nepef knanaHom npu cépoce cpegbl; P, (Relieving Pressure): /136bITO4HOE AaBrieHne nepej knana-
HOM Npu cbpoce, Npu KOTOPOM BbINOJTHAKT pacyeT NPONyckHON cnoco6HocTh cucTemsl cbpoca [3]. [4). [5]. (6].

A.2.5 TepMUH «pasrieHne 3akpbltusa; P,*:

1) paBneHve 3akpbiTus; P3(Reseating Pressure (Closing Pressure)): /136bITO4YHOE faBfeHne Ha Bxofe B npeao-
XpaHWUTenNbHbI knanaH, Npu KOTOpoMm nocne c6poca pa6oyeit cpefbl MPOMCXOAUT Mocajka 3anupatoLiero afeMeHTa Ha
cefno c obecneyeHnem 3afaHHoli repmetuyHocTn 3aTBopa (3). [4]. (5). (6);

2) pasHuua mexay AaBneHnem 3akpbiTUS U AaBneHneM Hadana oTkpbiTua (Blowdown): PasHuuya mexay Aas-
NeHeM 3aKpbiTUA 1 AaBfeHneM Hadana oTKpbITUA B eAnHULLAX faB/eHNs UV NpoLeHTax oT faBNeHust Havyana oTKpbITUSA.
Pa3Hunua pernamenTupyetca HJ Ha npegoxpaHuTtenbHble knanassl [3]. (4J. (5). [6).

MpumeyvyaHune — B npaktnke CHI pernameHTUpYOT pasHULy Mexay AaBfeHWeM 3akpbiTUs W faBieHueM
HaCTpOIiKK.

A.2.6 TepMuH «nnowagb cegna: F»:

nnowaab orBepcTusa cegna (Bore area): MnowaAb NPOTOYHON YACTU NPeAOXPaHUTENIbHOTO knanaHa — MWUHU-
MasibHas B 30He ra3oBoii (napoBoii) a3kl (3]. (6).

A.2.7 TepMuH «aphekTuBHas naowagb knanaHos 405 rasa (Mpy KPUTUYECKOM ncteyeHun); e,F

[xnpgkocTn — « 2n

ahdhpekTMBHaA nnaowanb NPOXOAHOTO ceyeHus; ahdekTMBHaa naowanb npoxofaHoro oteepcTtusa (Effective
discharge area: Effective orifice area): HoMmHanbHoe 3HayeHve nnowaan, UCnosb3yemoli COBMEeCTHO ¢ 3 (PeKTUBHbLIM KO-
ahhuumeHToM pacxoaa, 418 NpefBapuTebHOro pacyeTa NPoNyckHOM cnoco6GHOCTY NpeAoXpaHnMTebHOTo knanaHa [3J. [6].

A.2.8 TepMUH «NponyckHas cnoCco6HOCTb; G»:

nponyckHasa cnoco6HocTb (Capacity): MaccoBblli pacxof cpefpl, nognexalnii cbpocy n3 3amkHyTOl CUCTEeMb,
npu KOTOPOM fAaB/leHNe He NMpeBbilaeT MakcMMasibHOe [oNyCcTUMOoe AaBneHne B 3aMKHYTOl cucteme BO Bpems c6poca

@l [6]-
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BnunaHne npotuBofaBrieHnsa

B.1 O6uwmne nonoxeHusa

B.1.1 He3aBncumo OT TOro, NPOMCXOANT COPOC CpeAbl U3 KNanaHa HanpsMyl B aTMocepy Wav B KOITIEKTOPHYIO
cucTemy, NpoTUBOAaBAEHNE MOXET MPUBECTM K MOBLILIEHNIO AABNIEHNA Havana OTKPbITUA, YMEHbLUEHNIO NPONYCKHO cno-
COBHOCTW. HEYCTOMNYMBOCTU paboTbl knanaHa, 1Mb0o K 04HOBPEMEHHOMY BO34ECTBUIO BCEX Tpex hakTopoB.

B.1.2 CtaTnyeckoe nNpoTMBOAaB/EHNE B BbIXOLHOM Natpybke knanaHa MoXeT GblTb MOCTOSIHHbIM, €C/W BbIXOAHOW
naTpybok knanaHa coefiMHeH C TEXHOIOTMYECKNUM pe3epByapoM Uau CUCTEMOW, B KOTOPOI NoAdepX1BaeTcs NMOCTOSAHHOe
fasnexuve. Mpu cbpoce cpefpbl cTaTUYeckoe NPOTUBOAABEHNE MOXET OblTb MepeMeHHbIM BC/EeACTBME U3MEHSAOLWMUXCS
yCNOBUiA B CUCTEME Pa3rpysKu.

B.1.3 NpriMeHeHne KOPOTKMX COPOCHBLIX TPY6 CO COPOCOM Hanpsmyto B atMocdepy 06bI4HO NPUBOAUT K 6oNnee H13-
KAM fMHaMn4eckuM NpoTUBOAABAEHNAM, YEM B cUCTEMAaX C ASIMHHBIMU COPOCHBIMU Tpybamu.

Bbicokoe nNpoTuBoAaB/eHe MOXET BO3HUKHYTb faxe npu cbpoce cpefbl Yepe3 KOPOTKMe TPyObl HanpsMy B at-
Mocdhepy 13-3a KPUTUYECKOTO UCTeUEHUsI B CaMOoiil Tpybe un Ha BbIXOAe U3 Hee. B CBA3W C 3TUM BE/IMYUHY AVHAMWNYECKO-
ro NpoTUBOAABMEHNA ClefyeT onpeaensaTb A5 BCeX CUCTEM HEe3aBUMCUMO OT KOHdUrypauun cépocHoro Tpy6onposoja.

5.2 BnnsaHue ctatmyeckoro npotnsofasneHns Ha oTkpoiTne MK

B.2.1 B HepasrpyxeHHbix MK cTaTnyeckoe NpoTMBOAAB/IEHNE B BbIXOAHOM naTtpybke knanaHa ygepxuBaeT 30/10T-
HUK B 3aKpbITOM MOIOXEHUN CUION, JONONHAIOLWEN CUY NPYXNHBI.

[laBneHvie HacTpoOkM kanaHa Ha cTeHAe 6e3 CTaTM4yeckoro NPOTNBOAABAEHUS AO/MKHO ObiTb YMEHbLUEHO Ha Beu-
UYMHY. paBHYI CTaTUY4ECKOMY NPOTUBOLAB/IEHNIO.

B.2.2 B pasrpyxeHHoM MK cniboH nan nopweHb NPUMEHSIOT 415 YMEHbLUIEHNA 60 yCcTpaHeHns BO3AeiCTBMA
NpoTMBOAAB/IEHUS HA AABIEHNE HACTPOWKH.

5.2.3 B UMY gna noagepxaHusa AaBneHns HACTPOKM Npn Hannyum cTatuyeckoro npoTueoAasneHns 3a MK cépoc
cpeabl u3 UMK ocywectsnsaoT B atmocdepy nam B Tpybonposog nocne UMK ¢ atmocdepHbIM AaBNeHUEM WU BbIMOHSA-
10T UMK ¢ pasrpyxeHHbiM 337.

Ansa UMK npoTuBoAaBneHne He AO/MKHO BMATb Ha BEMYMHY Xo4a (Mogbema) 30/10THUKa Npu cpabaTtbiBaHumn Kna-
naHa.

B.2.4 Mpu nepeMeHHOM NPOTUBOAABAEHUN NPUMEHSAIOT pasrpyXeHHble NpyxuHHble MK nan UMY nu6o yctaHasnn-
BalOT NOC/Ne Hepasrpy)XXeHHOro knanaHa npsiMoro AeiicTBus MeMGpaHHO-NpefoXpaHNTeNbHOE YCTPOCTBO ANA obecneye-
HUA MOCTOSIHHOTO AaB/IEHNA 3a KnanaHom.

B.2.5 Ecnu BeniMumMHa nepeMeHHoro npoTuBoas/ieHns Mana, To [oMnycKkaeTCcsa NPUMEHATL HepasrpyXXeHHble Knana-
Hbl NPV BbINO/IHEHWUWN CEAYIOLWNX YCNO0BWIA:

- NPV HaCTPOiike KNnanaHoB Ha UCMbITATE/IbHOM CTEHJE YYuTbIBAKOT cTaTU4yeckoe NpoTUBOAAB/IEHME:!

- MakcumasnbHOe AaB/ieHne Bo Bpems cbpoca paboueii cpefbl He npeBblllaeT 4OMYCTUMbIX OFPaHUYEHNA MO NOBbI-
LeHuto AasieHuns 8 3aluuaeMom 060pygoBaHmn.

B.3 BAusiHne guHamunyeckoro npoTMBoAaBfeHns Ha pyHKuMoHnpoBaHue MK 1 ero nponyckHyo
Cnoco6HOCTb

b.3.1 [lnHamnyeckoe NpoTHBOAAaBNEHNE NPOTUBOAEICTBYET NOABEMHON CUMe, YaepXuBatoL e 3010THUK B OTKPbI-
TOM COCTOSIHUMN.

5.3.2 B Hepasrpy>XeHHOM knanaHe AWHaMnyeckoe NpoTWBOAAB/IEHNE MOXET Bbi3BaTb XaoTU4YHOe (HecTabunbHoe)
cpabatbiBaHve knanaHa, cneAcTBMeM KOTOPOro MOryT 6biTb BUGpauns nnm dpnarrep, BaAvaowme Ha yHKLMOHMpoBaHe
KnanaHa v Tpy6onposoAoB. Mpu BUGpaLMn 30/10THUK COBEpPLUAeT YacTble BO3BPaTHO-NOCTynaTe IbHble ABUXEHNS, conpu-
Kacasicb ¢ cegsiom. Mpu chnartrepe BO3HNKaeT BUOPaLUS, NMPU KOTOPOIA 30/10THUK HE BXOAMUT B CONPUKOCHOBEHKE C CeA/1oM
B X0fe uukna.

5.3.3 MNpn NpuMeHeHNN HepasrpyXeHHbIX MPYXWHHbIX KnanaHoB ANHaMUyeckoe NpoTUBOAAB/IEHNE HE JO/DKHO npe-
BbIlIATb AONYCTUMOrO NpPeBbIWEHNA NPOTUBOAABNEHUA HaJ AaBNeHNeM HacTpoliku, ykazaHHoro B Tabnuue b.1.

B.3.4 PasrpyxeHHble MK pekomeHAyeTca NPUMEHATb, ecnu:

- npu cpabaTtbiBaHUM KnanaHa B C6pOCHOM Tpy6oNpoBOAe BO3HMKAET BbICOKOE AUHAMUYECKOE NPOTUBOAAB/EHME;

- cTaTuyeckoe NpPoTUBOJaBNEHME NO OTHOLLEHWIO K JaB/IeHNI0 HACTPOIikM (AaBNeHNIo Havana OTKPbITUA) N3MEHsIeT-
CA B LUMPOKOM AnanasoHe.

PekomeHayeTca pasrpyxeHHble MK npuMeHATb Npu npoTuBodaBneHusx P,. He npesbiwatowmx 50 % oT faBneHus
Havana oTKpbITUA.

B TY n 3[1 Ha knanaHbl U3roToBUTE b [O/DKEH YKa3blBaTb 3HAYEHKE [OMNYyCTMMOro NoJIHOTo NpoTuBOAaBneHns Pn
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Ta6nuya B.1 — [onycTUMOE NpeBbllLEHNE AVMHAMUYECKOTO NPOTUBOAABEHUS HAZ AAB/IEHNEM HACTPOIKM

[JuHamunyecxoe npoTtvBoAasneHve PnWt s knanaHoB 3KCn/lyaTupyeMblxX Ha pas/iyHbIX Cpefax v pexvimax

[IBYXMO3ULIMOHHbIX1) NPOMOPLMOHasTbHBIX
[aBneHune
NosiHoro nog 39n Ha 332n2) nog, 3an3
OTKPbITUSA
Tas. nap XUAKCTb ras. nap XWUAKOCTb Tas. flap XNOKOCTb
KpUTUYe-  GeckanuTauy-  [OKPUTK- e 6eckanuTaum- KpUTK- [OKpUTK- GeckasuTa-
CKUiA OMMbIN Yeckuin P OHMbIN Yeckuin yecauii LIMOHHbIV
He 6onee s0.10-PH ro.topl) S0.10PH S 0.010 pm
i P*
Bonee S0,15PWU 20.15Pm4> S0.1&PH S0.015P,
1.1 Pu

1>Ana knanaHoB TuNa ABYXMNO3MLMOHHLIX K.

2>[1nA NOSHO- U CPpefHEeNno4beMHbIX KNanaHoB.

3>[na ManonofbemMHbIX K1anaHoB.

4>Tak Kak npu nogaye cpefbl Ha 3311 NpoTUBOAABNEHME NOMOraeT nogbemy 33/, ero Be/IMUNHY Npu KPUTUYECKOM
pexume orpaHMynBaloT 3HadyeHneMm PnguH S p”~-P,. B NnpoTMBHOM Criyyae yBesimyeHne npoTMBOAAB/IEHUA NpuBedeT K
YMeHbLUEeHN0 NPOMyCKHOIN CNOCOGHOCTK knanaHa.

5.3.5 B pasrpyxeHHOM KnanaHe BblCOKOe NpoTMUBOJaB/ieHne byaeT co3fasarb CUY 3aKPbITUA Ha HEPa3rpyXXeHHYIo
YyacTb 30/10THMKA, YTO. HapsAy C yBeMYEeHNEeM CYMMapHOW XeCTKOCTU yNpyrux afemMeHToB (Hanpumep, BcneacTBne fo-
6aB/IeHNSA XXECTKOCTU CUb(OHA), MOXET MPUBECTU K YMEHbLUEHWIO CTEMNEHN OTKPbLITUSA KnanaHa U. COOTBETCTBEHHO, K
YMEHbLUEHWNIO ero NPONyCKHOW CMOCO6HOCTH.

B.3.5.1 MonpaBoyHble kK03 pnLMEHTbI NPONYCKHON CNOCOGHOCTN K yynTbiBaoLWMe HEMNOMHOe OTKPbITUE pasrpy-
xeHHoro MK u3-3a geiicTBMA NpoTNBOAABNEHNS, AO/MKHbI 6bITb NPUBEAEHbI n3rotoBntenem B TY n 3/} Ha knanaHbl.

5.3.5.2 Mpu npeasapuTebHOM pacuyeTe pasrpyXeHHoro npyxuHHoro MK gnsa onpepenenunsa koadduunenta Kw
[onyckaeTcsi Nofb30BaTbCsA NPUBELEHHbIMU Ha pucyHke W.1 rpadhmkamu 3aBUCHMOCTM NOMPaBOYHOro KoadpduumeHTa
Kun, yuntbiBatowero acppekT HenosHoro oTkpbITUS pasrpyxeHHbix MK n3-3a npoTnBoAaBneHnsl, 0T OTHOLWEHUS NPOTUBO-
[aBNEeHNA K AaB/IEHUIO Havana OTKPbITMA KnanaHa = KP~P"0). nu60 paccunTbiBaTb No popmynam tabnuubl .1. Ha
rpacpukax pucyHka .1 npuBeaeHsbl cpefHue 3HaueHus K, pekoMeHjoBaHHbIe pSA0oM U3roToBuTeneli knanaHos.

OKOHuaTe/bHbI pacyeT NPonyckHOl CMOCOGHOCTH KnanaHa cnegyeT BbINOMHATL Mo 3HaYeHusaMm KA npegctaBneH-
HbIM M3rOTOBUTENEM.

B5.3.5.3 N8 uMNynbCHbIX NpeAoXpaHnTeNbHbIX KNanaHoB, paboTatLwmx Ha razoobpasHbix cpefax B yCN0oBUAX KpU-
TUYECKOro NoToKa U cooTBeTCTBYLWMX 5.2.3. nonpaBoYHbI KOIhPNLNEHT, yunTbiBaOLWNI 3P EKT HEMOMHOTO OTKPbLITUA
13-3a npotusogasneHus, /CA=1.0.

5.4 BiMsiHMe NpOTMBOAAB/IEHUSI U KOHCTPYKL UMW KONNEKTopa Ha pacyeT pa3MepoB u BbiGop MK

B.4.1/InHus cbépoca u thakenbHbli KONNEKTOP AO/KHbI 6biTb MPOEKTUPOBaHbLI TakK. YTO6bI AMHAMUYECKOe MPOTUBO-
[JaBneHne ANA HepasrPyXeHHbIX klanaHoB He MPeBbIlWano npegens, NpuBeAeHHble B Tabnvue b.1.

B.4.2 Cnctema hakenbHOro kosnekropa fo/mkHa 6biTb CNPOEKTUPOBaHAa Tak. YTo6bl CTaTh4yeckoe NpoTuBojaBie-
HVe. BbI3BaHHOE COPOCOM WM Pasrpys3koi OT APYrux NCTOYHUKOB, HE 3aTPYyAHSA/I0 OTKPbITUE NMpefoXpaHnTenbHol apMa-
Typbl Npy AaBNeHUN, HeEO6XOAUMOM AN 3aluTbl 060pyAOBaHUA. Tak Kak NpoTUBOAaBNEHNE PACCUUTLIBAIOT Ha OCHOBE
aHanu3a nepenaja AaBfieHUss B CUCTEME Pa3rpy3ku, NMPOEKTUPOBLLMK CUCTEMbI [O/DKEH YyKasblBaTb 3HAYEHWE MOSHOro
npoTusofasnexHns npu 3akase K.

5.4.3 B cBSi3M C Tem, 4TO NPOTMBOAAB/IEHNE MOXET OKa3biBaTb BANUSAHME HA NPOMNYCKHY cnocobHocTb MK. pacuet
pasMepoB pasrpy>XeHHOro knanaHa cnegyet npoBouTL B ABa 3Tana:

- paccuuTaTtb KnanaH C UCNONb30BaHNEM MpeABapuTeNlbHOroO 3HavyeHusa koahduuymeHtTa Kw, yunTbiBatoLiero ad-
hekT HenonHoro oTkpbITMA MK n3-3a npoTnsogasneHns. KoadduuneHT mMoxeT nnb6o paBHATbCA KA =1.0 nn6o moxeT
yuuTblBaTb BAUSHWE NpenonaraeMoro NosHOro NPOTUBOAAB/IEHUS;

- Mo pesynbTatam npejBapuTenbHOro pacyeta pasmepa knanaHa u ero NponyckHoi CNoCO6HOCTU paccunTaTtb M-
HUIO pasrpysku 1 pasmepbl KOIEeKTopa;

- onpegennTb 3HauyeHne KoaduureHtTa Kwu BbINOMHUTL OKOHYATENbHbIV BbIOOP KnanaHa;

- 3HaYeHne nNpoTMBOAaB/EHNA criefyeT yka3aTb npu 3akase K.

MoapobHee BO3MOXHaA UTepauMoHHas npoueaypa Bbibopa v pacyeTa knanaHa c y4eTOM NPOTUBOAAB/EHUS ONU-
caHa B [1.9.

5.4.4 B UMK npoTuBogasneHne He JO/HKHO OKasblBaTb B/IMAHWE Ha faBfieHWe HACTPOWMKM M MPOMYyCKHY0 CNoCco6-
HOCTb K/1anaHoB.

PacueT pasmepoB c6pocHOro Tpy6onposoja v thakesibHOro Ko/1/IeKTopa BAaHHOM C/lyuyae OCHOBbIBAETCS Ha [pyrnx
hakTopax.
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MpuHUMNManbHble cXeMbl PaboTbl HEKOTOPbLIX KOHCTPYKUMiA MK

B.1 MpuHUMNManbHble cxembl PaboTbl HEKOTOPbIX PACMPOCTPAHEHHbIX KOHCTPYKL M MK. KOTOPbIE HYXHO YUnTbIBaTb
npu BbiGOpe 1 pacyeTe NPOMYCKHON CNOCOBGHOCTK, NpBeAEeHbl Ha pucyHkax B.1—B.3.

B.2 Cxema feicTBuSA fAaBneHuii n ycunuii B Hepasrpy>XeHHOM kianaHe npuBefeHa Ha pucyHke B.1.

HepasrpyxeHHbiii MK — 370 ABYXMO3WLMOHHBINA knanaH npsiMoro AeicTBusi ¢ NPYXXNUHHbIM MexaHn3mMoM. ®yHKLMO-
HWpOBaHMe knanaHa OCHOBAHO Ha PaBHOBECWMW Cu/. Harpyska oT NpyXuHbl npefBapuTesibHO yCTaHOB/IeHa Takum obpa-
30M. 4TOObl YpaBHOBECUTb CU/Y, MPUIOXKEHHYIO K 3aKPbITOMY 30/10THUKY JaB/ieHWeM Cpefibl B CUCTeMe Un pesepsyape
(BXofHOM naTpy6ke knanaHa), paBHbIM AaB/IeHWNI0 Hayana OTKPbITUA knanaHa. MNpu NPUGAMKXEHUN faBNeHUs CUCTEMBbI K
[JaB/IeHNI0 Havyana OTKPbITUA pe3yNbTupylolee ycunme Mexay 30/10THUKOM M natpybkom npubnmxaeTcs K Hynwo. Ecan
[aBfieHune A0 knanaHa HUxe 3aaHHoro, 3aTBop 3akpbIT. EC/M aBneHne go knanaHa Bbllle 3a4aHHOT0, cuna AaBNeHns Ha
30/10THVK MpeBbIWAaeT CUAY MPYXWHbI U KnanaH oTkpbiBaeTca. Mpu yMeHbLEeHNN faBfeHns 40 faB/eHns 3aKpbiTus kna-
naH 3akpbiBaeTtcs. [pu AeAcTBUN CTaTUHECKOro NPOTMBOAAB/IEHUS HA BbIXOAe knanaHa cuna AaBneHus, Bo3gelicTyioLias
Ha 30/10THUK, ABNSAETCA AOMNOMHUTENbHON K CUe MPYXUHbI.

3Ta fonoNHNUTEeNbHASA cUNa yBeNnumBaeT JaB/ieHne, Npu KOTOPOM ByaeT NPOUCXOANTL OTKPbITUE HEPA3TPY)XXEHHOro
KknanaHa. Ecnu Bo3gelicTBue cTaTMYecKoro NpoTNBOAABEHNS ABAAETCS NepeMeHHbIM, TO AaBfieHne, npu kKoTopom byaeT
NpoucxXoauTb OTKPbITUE, ByAeT U3MEHSATLCS.

B.3 PasrpyxeHHbili MK — 310 knanaH, B KOTOPOM KOHCTPYKTUBHO, C MOMOLLbIO CuboHa nnbo apyrux (cneunans-
HbIX) CPEACTB pPa3rpy3ku 30/10THMKA, YMeHbLUAeTCa BO3AeiCcTBE NPOTUBOAAB/IEHNS HA €ro aKCnyaTalyMoHHble xapakTe-
puctukn. Cxema feiicTBus AaBneHnin v yCUInii B knanaHe npusefeHa Ha pucyHke B.2.

1) KnanaH ¢ pasrpy3o4HbiM cuibOHOM (pUCYHOK B.2a)

B knanaHe cunboH KpenaT K 30/10THUKY. Bcnefcteme 60nblunx AOMYCKOB Ha reomeTpuyeckne pasmepbl CUlb-
¢hoHOB B mpoLecce U3roTOBNEHUS, a Takke /18 06ecneyeHns rapaHTum Toro, YTo NPOTUBOLAB/EHNE He ByaeT yBenuun-
BaTb JaB/ieHNe OTKPbITUS KnanaHa, apekTusHaa naowagb cuibhonHa fomkHa 6bITb He MeHee nnowaan cegna F
(A1 $3d). Mpy 3TOM, NpK yBENMYEHUN NPOTUBOAABIEHNSA AaBeHNe OTKPbITUS ByaeT ocTaBaTbCA HEU3MEHHBIM UN CHU-
XaTbcsi. B cnyyaB NOHWXEHWs [aBfeHust OTKPbITUA knanaHa, Bbl3BAHHOrO NMPOTUBOJAB/IEHNEM, AaB/IEHNE 3aKPbITUSA Tak-
Xe 6yfeT CHUXaTbCs, YTO npuBeAeT Kk 6onee ANUTENbHOMY BbIMYCKY Cpefbl.

BHyTpeHHAs o6nacTb cunboHa (pucyHok B.2a) fo/mkHa 6biTh CBSA3aHa C aTMOCepPHbIM AaBneHnem 415 obecne-
YeHus Hagnexauieli paboTbl cunbgoHa. MNpu pacnonoxeHun knanaHa B MecTax, e BbiNyck B aTMmocdepy npeacrasnsier
OMacHOCTb WU He pa3pelleH No 3akoHOAaTeNbCTBY, BbIMYCK BO3Ayxa A0/HKEH NPOBOAWNTLCA B 6e3onacHoe MecTo, rae oT-
CYTCTBYeT NPOTVMBOAAB/IEHNE, KOTOPOE MOXET BO3AeliCTBOBATbL Ha faB/ieHne OTKPbITUA KnanaHa.

2) KnanaH ¢ 30/10THYKOM 1 NOpLIHEM (pUCYHOK B.26)

K Apyrum cpefctBam pasrpysku 30/10THUKA OT NPOTWBOAABMIEHWUS MOXHO OTHECTM 30/10THWK C nopliHem (pucy-
HOK 16). 3Ta KOHCTPYKLMsi paboTaeT aHa/I0TYHO KOHCTPYKLUK C pasrpy304HbiM CUbOHOM.

B.4 IMNynbCHO-NpeAoOXpaHUTeIbHOE YCTPOMNCTBO

WMY cocTouT 13 rNaBHOrO knanaHa, KoTOPbIi 06bIYHO UMEET HepasrpyXeHHbI 30/10THUK, U BHewwHero UMK, Mpu-
Mep UMY npusegeH Ha pucyHke B.3. Y 3o0noTHuka MK HaA3010THYKOBASA NONOCTb MMEET 60/bLIYI0 NioWaib, Yem noa-
30/10THUKOBASA. [0 JOCTMXKEHUA AABNEHNSA HACTPOVKA BEPXHAS N HWKHAS NOMOCTWN HAXOAATCA NOJ OJMHAKOBLIM pabounm
faBneHneM. Tak Kak BEPXHAS NOM0CTb 30/10THNKA UMeeT 60/bLUyto Nowaib, paBHOAENCTBYOLAA Cuna NI0THO YAepXu-
BaeT 30/10THUK Ha cegne. Mpu NoBbIWEHUN JaB/ieHNs paBHOAERCTBYOW A Cuia yBeIMYnBaeTca u CuibHee npuxmmaeT
30/10THUK. [JaHHOB CBOICTBO MO3BO/NSAET UCNOMb30BaTh 60bWNHCTBO UMK npn 60nee BbICOKOM MakCMMasibHO Oxupaae-
MOM paboyem gasBneHun, yem ykasaHo B 5.3. Mpu gaBneHun Havana oTkpbiTua UMK noebllaeT gaBneHne B HUXKHeN nono-
cTn (nnbo cbpacbiBaeT faBneHne U3 BepxHeli Noa0CTK) 30/10THUKA, PaBHOAENCTBYOLLaA cuna Tenepb HanpasneHa BBepX
1 3010THKK MK nogHumaeTcs. Mpwu noHwkeHnn gasneHns VMK 3akpbiBaeT BbIMyCK U3 HaA30/10THUKOEO! (MOA30/10THMKO-
BOi1) NONIOCTU, TEM CaMblM BOCCTaHaBNMNBasA AaB/ieHne, a paBHoAelicTBytolWas cuna Bo3spalyaeT 30/10THUK ITIK Ha cegno.
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PucyHok B.2 — Crtartunyeckue faB/ieHUA B TUNOBOM Pasrpy>XeHHOM ABYXMNO3uULMOHHOM MK
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Mpunoxenune I
(cnpaBoyHoe)

ABapwiiHble cuTyauuu, npusoasiyne k cpadatoiBaHuio MK

1 CueHapun aBapuitHbIX cuTyauui

CueHapun aBapuiiHbix cuTyaunin knaccuuuympyoT no uanyeckoMy MexaHusMmy, Bbi3blBalOLEMYy aBapuitHoe no-
BbllIEHNE [aBfieHns, cnefyoumnm obpasom:

- HapylleHne maTepuasibHOro 6anaHca CUCTEMbI, NPUBOASLLEE K HAKOMIEHNIO NPOAYKTa B OrpaHMYeHHOM obbeme
W. Kak cneAcTeue, aBapuitHOMY MOBbIWEHWNIO AABNEHNS;

- HapylleHune TensioBoro 6anaHca cuctemsl. MpuunHamy pocTa gasneHus B 3TOM CriyuaB SIBMAIOTCSA BCKMNaHne npo-
AyKTa B 3aliuuiaemMoli cucteme n/unu ero Tennosoe paclimpeHne B orpaHM4yeHHOM ob6beme.

1.1 HapyweHune maTepuanbHoro 6anaHca

CueHapuy HapyLlleHUs MaTepuasnibHOro 6anaHca xapakrepHsl 418 601bWNHCTBA TPYy60NpoBOAOB, 060pyA0BaHMA
1 MawwvH, paboTalowmnx nog AasneHvem. HapyweHune 6ananca nogpasymeBaeT HECO60AEHNE TOXAECTBEHHOCTUN CyMM
pacxofioB pabounx cpej Ha BXOfe W BbiXofe 3allyuiiaeMoil cucTemMbl BCneacTane:

- aBapuiiHOro 3akpbITUS BbIXOAa, HaNnpMMep, n3-3a HEMCNPaBHOCTN apMaTypbl, CUCTEMbI YNPaBIEHUS UK OWNBKN
oneparopa:

- OTKPbITUA UM PE3KOT0 YBEIMYEHUS BXOAHOIO NoToKa, Hanpumep, 13-3a oTkasa perynupyouieil v ApoccesnbHo
apmartypsbl, 1160 ownbKn oneparopa:

- BO3HUKHOBEHUA «HeLITaTHOro» BXOJHOro NoToKa W3-3a HapyleHWUs LefoCTHOCTM KOHTYpOB 3aliuliaemoli cucTe-
Mbl. HanpvmMep, nNpv paspbise TPYOGKN KOXYXOTPY6UYATOro TeN/100O6MEHHMKA, C UCTEYEHNEM Cpefibl M3 MPOCTPaHCTBA BbICO-
KOro iaB/fieHnsa B NPOCTPAHCTBO HU3KOTO AABNEHUA.

CueHapuu ¢ HapyLleHMeM TO/IbKO MaTtepuasnbHoro 6anaHca, kak npasuno, Hanbosee NpocTbl A8 pacyeta — A0-
CTaTOYHO OLEHUTb BO3MOXHYI0 Pa3HOCTb 06bEMHbIX PACX0A0B Ha BXOAEe W BbIXO4e 3aliMliaeMoii cuctemsl Npu napame-
Tpax copoca. OCNOXHANLWMUMN (haKTOpaMmn OLEHKN CLLeHapreB SIBNAIOTCA:

- C/IOXHOCTb pacyeTa aBapuiiHbix NOTOKOB Ha BXOfe B CUCTEMY BCNEACTBME pa3pyLUEHUs LLe/IOCTHOCTU KOHTYpOB
3alMuLaemoli cucTembl MG0 Yepes apmaTtypy (3anopHy, PerynmpyroLyto, ApoccesibHy0), paboTatollyto B HepacyeTHOM
pexume, B 0COGEHHOCTU ANA Cayyasa C KPUTUYECKUM NCTeYeHeM ra3oo6pasHoro npoaykra unv AsyxdgasHoii cmecu;

- Ha/Mume B 3aluLLaeMoii cucTeMe Heckonbkux has cpegpl;

- U3MEeHeHne cocTaBa cpefbl B annapaTe B npoLecce passuTUsA aBapuitHOro cueHapus.

1.2 HapyweHve Tena10Boro 6anaHca

Mpwv HapyweHun TennoBoro 6anaHca BO3MOXHO HapylleHne maTepuasnbHoro 6anaHca.

HapylieHune TennoBoro 6anaHca MoxeT HacTynuTb BCNeACTBME NMPOLLECCOB, NPUBOAALLUX K

- NPeBbIWEHNI0 TeNI0BOW Harpysku;

- pacxoXgeHunto B TENI0BbIX MOTOKaxX Ha BXOAE W BbIXOAE CUCTEMbI B NOJIb3Y TEN/I0BOr0 NOTOKA Ha BXOAE;

- BO3HUKHOBEHWIO aBapuitHOro BHELLHEro TemnsI0BOro noToka.

CueHapuy HapyLleHUs TenaoBoro 6anaHca xapakTepHbl ANs:

- 060pyfj0BaHNs C HeNoCpPeACTBEHHbIM MOAOIPEBOM, HaNpuUMep, AN KOMOHHbIX WKW Tenn006MeHHbIX annapartos,
a Takxe eMKOCTel C HapyXHbIM UV BHYTPEHHUM 060rpeBoM, Hanpumep, Npu OCTaHOBKe nepekaykn o6orpesaemoro npo-
AyKTa u. 0C06eHHO, NPV OAHOBPEMEHHOM 3aKpbITUWN BXOAOB W BbIXOA0B 3allMLLaeMOoi CUCTEMbI;

- cUCTeM, B COCTaB KOTOPbIX BXOAAT annapaTtbl C HApPYXHbIM OXNaXAeHueM, HanpuMep, annapaTbl BO3AYLWHOMO OX-
NaxAeHus. Korga no TeM UM UHbIM NPUYMHAM cUCTEMA OXNaxAeHnsa npekpawaeT paboTaTb.

BO3HMKHOBEHME aBapWitHOro BHELWHEro TeN/I0BOro0 NOTOKa BO3MOXHO BCNeACTBUE:!

- noxapa (0AWH M3 caMbIX YacTblX U TUMNYHBIX CLLEeHapueB pacyeTa A48 annapaToB camMoro pasHoo6pasHoro snja);

- HepacyeTHOro pexuma paboTbl (hakenbHON CUCTEMbI, COTHEYHON pagnauuu u T. . laBneHne MOoXeT NOBbICUTLCS
BC/IeACTBME UCNApeHus, AecopbLunm, pacluMpeHns XNAKOCTU B 3aMKHYTOM o6beme, HanpumMep, CKMKEHHbIX ra3os;

- HapyLeHns LefoCTHOCTM 3alyMiLaeMoii CUCTeMbl, Hanpumep, TOT Xe Cayyail paspyLueHns TPyoKn KoxXyxoTpybua-
TOro Tensioo6MeHHNKa. B aToM cnyyae TensoBoli NPUTOK COBMELLLAeTCsi C MacCOBbIM NPUTOKOM;

- BbllWeLwel N3-noj KOHTPOSA 3K30TEPMUYECKOWN XMMNYECKOW peakym — BO3HUKHOBEHME NCTOYHMKOB Tenna BHY-
Tpu annaparta. Cnyvali xapakTepeH AN XMMUYeCcKNX NMPOU3BOACTB, IAe K HapyLleHunio Tennosoro 6anaHca gobasnsercs
HapylleHue martepuanbHoro 6anaHca n3-3a camoil XMMUYECKON peakuuu.

.2 PacueT cueHapueB aBapUuiiHbiX cuTyauunii

Mo CTeneHn CIOXHOCTU pacyeThbl CLEeHapueB MOTyT BapbUpPOBATLCS B OYEHb LUMPOKUX Npegenax:

- MIPU «NPOCTbIX» C/y4Yasix TEMNMOBOrO PacliMpeHuns XUAKOCTU UK rasa B annapare Uiv NoBepXHOCTHOTO BCKUMAaHWs
O HOKOMMOHEHTHO XUAKOCTW pacyeT CBOASAT K OL,eHKe MpUTOKa Tena B eUHULY BPEMEHMN Y MOPOXAAEMOr0 UM yBesnye-
HUS 06bema NpoAyKTa B annapare uW3-3a TEN0BOro pacluMpeHus (pacyeT ¢ UCMNob30BaHNeM ko3 duLmreHTa 06bemMHOro
paclMpeHuns) UIN BCKMNaHust (pacyeT ¢ UCMONb30BaHUEM CKPbITOW TeNM0Tbl UCTApeHNst);
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- MPY NOBEPXHOCTHOM BCKMMAHUM MHOTOKOMMOHEHTHbIX XuakocTel {0COGEHHO LIMPOKOTO COCTaBa) MOXEeT noTtpe-
60BaTbCs yueT M3MEHeHUs1 cocTaBa NpoAykTa B annapaTe MO Mepe ero BbiKMNaHWA W. cnefoBaTeslbHO, AMHaMuUyeckoe
MoZieniMpoBaHne 3Toro npolecca B TOM UM UHOM BUJE;

- Npy 06bEMHOM BCKMMAHWM (KMNEHWe MEHWUCTbIX XUAKOCTEN, a Takke KMNeHne XUAKOCTel B cuctemMax C¢ Masibim
paccTosiHMeM MexAy CTeHKaMu, Hanpumep, B 06orpesaroLnx pybatukax) TpebyeTcs yyeT AByxas3HOro xapakrepa camoro
cbpoca (B aTOM cnyyaB Ha cbpoc BMecTe ¢ napoBoii ha3oil byaeT nocTynartb v Xuakas);

- Hanbosee CMOXEH pacyeT CUCTEM C IK30TEPMUYECKUMU XUMUYECKUMUN PeakuusamMu, Tak Kak 4151 HUX K 06 beMHoMYy
KuneHuto go6aBnseTcs ele N HEO6XOAMMOCTb pacyeTa camux peakuuii 1 BblAenssemMoro nmu Tenna:

- pacuyeT aBapuiiHbIX CUTyauWil AN KOJIOHHbIX annapaToB (fA4e coyeTalTcs TEN0BOM M MacCOBbIli guc6anaHchl),
no cytu, TpebyeT AnHaMnMyeckoro mogenuposaHus. OfHako 41a Hanbosiee TUMUYHBIX aBapuiiHbIX CUTyauuii YacTo npu-
MEHS0T NPUBAVKEHHBbI MeToa pacyeTa (Tak HasbiBaeMblii MeToa Hec6anaHCMpPOBaHHO TEN0BOM Harpysku);

- pacyeT KOXyxoTpybuaTbiX Tens006MeHHWKOB NpU paspbiBe TPyOKM U MCTEYEHWU TensIoHOCUTeNs npeacrasnseT
c0601i 0|MH U3 caMbIX «KOBapHbIX» CLLeHapueB aBapuiiHoil cuTyauuu, koraa B 3aByCMMOCTY OT cocTasa v napameTpoB 06-
paljaemblix cpej roxeT noTpeboBaTbCs yueT pa3Hoo6pa3sHbiX (DakTOpPOB: BCKUNaHWE Kak O4HOro, Tak v ApYyroro npoaykTa,
MX CMelleHne, N3MEeHeHNe cocTaBa NpPoAyKTa C TeUeHNeM BPEMEHU U T. A.

MepeyuncneHrHble Bbille CLeHapun He UCHepPnbIBalOT BCeX BO3MOXHbIX MPUYMH MOBbILLIEHNS AaBAeHns. Tak. BO3MOX-
HO NoKanbHOE MOBbIEHWE faBNEHUsI BCNEACTBME TMAPABINYECKOrO yaapa, a Takke BHyTpeHHero B3pbiBa. OAHaKo B 3TOM
cnyyas MK gna 3awuTel cuctemsl HeadekTBeH, TpebyloTCA AONOMHUTENIbHbIE UHXEHEPHbIE PELLeHNs.

.3 OnpegeneHue ©a3oBOro COCTOAHMA cpeabl BO BXOAHOM naTtpybke MK

Ans pacueTta MK He06X04MMO 3HaTb, BO3HMKAET Nn ABYXda3Hblii NOTOK BO BXOAHOM nNaTpy6ke.

MokasaTensiMn ha3oBOro coctaBa cGpacbiBaeMoii cpefbl Cyxar:

- Haya/lbHbll ypOBEHb HANOHEHUS;

- cKOpocCTb 06pa3oBaHnsA rasa unu napa:

- BA3KOCTb XWNAKOCTY;

- XapakTep neHoo6pasoBaHus.

[.3.1 deHOMeEH Nogbema ypoBHA

MK yacto yctaHaBnuMBalOT Ha BepLlUMHe cocyaa (Ha rasoBoii cTopoHe). Mapoo6pasoBaHue BO BPeEMs MpoayBKW
(aByxhasHas peakunmoHHas cuctema) — faBfieHMe MTHOBEHHO najaeT nocne oTkpbiTuA MK BCnefgcTeme BbiNycka napa
13 He3anosIHeHHOro XUAKOCTblo 06bemMa cocyfa. i3HavyanibHO NepeoxnaxgeHHas Wan HacblWeHHas XUAKOCTb neperpe-
BaeTcA. T.e. Temneparypa ocTaeTcs Bbille TemnepaTypbl HacbIEHNS, COOTBETCTBYIOLLE YyCTaHOBUBLLEMYCS [aBEHUIO.
Ecnun ckopocTb Napoobpa3oBaHus NpeBbillaeT CKOPOCTb OTAENEHUst Napa Ha NOBEPXHOCTU pasgena, To nocse 3afepxkn
knneHns (06b14HO 0T 0.1 Ao 1.0 c) HaUYNHaeTCa 06bEMHOE NCNAapeHNe XUAKOCTH, KOTOpoe Bbi3biBaeT NoAgbeM ypoBHA. Ecaun
cMecb JocTuraeT BXOAHOrO natpy6ka knanaHa, To (ha3oBblii cocTaB cpefibl MEHAEeTCs ¢ 04HO(a3HOro rasoBoro Ha fByX-
¢hasHblii. Mogbem ypoBHSA, B OCHOBHOM, NPOVNCXOANT U3-3a OrpaHNYeHNs CKOPOCTU NoAbema ny3bipeii. [laHHblli heHomeH
0COBEHHO pacnpocTpaHeH B CUIbHOBA3KUX U MEHALLMXCS XUAKOCTAX. Cocyfibl C TaKUMU CpejamMu MoYTU NOSIHOCTbIO OMo-
POXHATCA NpW aBapuiitHom cbpoce. 3TO NPONCXOANT Aaxe MPU HavasbHbIX YPOBHAX HanosHeHus ot 15 %.

[JaHHblli (heHOMEH Takxe BCTpeuyaeTcsi B cucTemax, B KOTOpbIX gecopbupyeTtcs unm obpasyeTtcs ras (3agepxka
aecop6uun, nogbem ypoBHA U T.4.).

NMpumeuyaHue — Jecopbuns — yaaneHne u3 XUAKOCTEN UNKU TBEPAbIX TeN BELECTB, NOrMOLEHHbIX NpU ag-
copbumn nnm aéecopbuun. NMPUMEHSIOT NpU pereHepaunn afcop6eHTOB 1 a6COPOEHTOB MyTEM HArpeBaHUsi, MOHWKEHUS
[laBNeHns, NpoAyBKM HECOPBUPYEeMbIMU razamu Unu napamu, 06pa6oTkn pacTBOPUTENSIMN.

B cocypax ¢ BHELHUM HarpeBoM (T. €. He B peakUMOHHbIX, He TeMnI0BbIAENSIOWNX CUCTEMAX) Ny3bIPbKU ra3a MoryT
06pa3oBbiBAaTbCA Ha CTEHKAX cocyAa, a He B 06bemMe XUAKOCTU. DTO NPMBOAUT K YMEHbLUEHUNIO NMOoAbeMa YPOBHSA, HO Npu
3TOM BO3MOXEH c6poc ofHOa30Bol cpeAbl Npu 6onee HU3KUX HaYasibHbIX YPOBHAX HANO/THEHUA B cocyfe.

[.3.2 Bnusinne BA3KOCTU XWAKOCTW M XapakTepa neHoobpa3oBaHna Ha ha3oBblli cocTaB copacbiBaeMoi

cpeabl

BA3KOCTb XWUAKOCTU cnefyeT paccMaTpuBaTtbh Npu AOCTUXKEHUN MAKCUManbHOro AONYCTVMOrO Hakon/ieHns gasne-
HUA B 3aliuLLaeMom 060pyoBaHUN.

[ns cunbHOBA3KMX Cpej pekoMeHayeTCa NpuHUMaTh, 4To BO Bpemsi cbpoca cpefa 0gHOpoAHa.

Ecnun xapaktep neHoo6pa3oBaHuUsi XUAKOCTU He U3BECTEH, criedyeT onpefennTb ero onbITHbIM MyTem Npu pacyeT-
HbIX ycnosusx MK. Tak kak xapaktep NeHoo6pa3oBaHNsA CI0XHO YCTAHOBUTbL TO/IbKO MO PU3NYECKMM CBONCTBAM.

I.3.3 MporHo3 ¢ha3oBoro coctaBa NoToka (ras/nap unu aByxdg asHblii NOTOK)

O6wwe cBegeHuns ana MNK. ycTaHOBEHHbIX HABEPXY .

- €C/IN HavasbHbIli YPOBEHb HaMoMHEeHWA npeBbillaeT KPUTUYECKU A NMOpOr Hano/IHEHUsA, TO copacbiBaeTcs fBYyX-
hasHas cMechb;

- €C/IN KPUTMYECKUIA Nopor HanosIHeHNs He NpeBbIWeH, To copackiBaeTCA TOMLKO ras uav nap.

KpuTuueckuii nopor HanosHeHWA B3aMMOCBSi3aH C NOBEPXHOCTHON CKOPOCTbIO rasa B 06beme LWUANHAPUYECKOTOo
cocyfia Hafi YypPOBHEM XMAKOCTU NPU pacHeTHbIX YC/IOBUAX N XapaKTepHOI CKOPOCTbI0 Nnogbema nysbipeli rasa v napa.

B 3aBucumocTn oT cnocoba BblAeneHns wavm nojsoga Tenna cywecTByeT ABa cnocoba obpasosBaHus nysbipeii B
cocyge (Ha Bxoge B lK):
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- B CNyyae TENIOBOI HEYNpaBnsieMoi peakuun o6pasyroLmnecs ny3bipy paBHOMEPHO pacnpefensoTcs B 06beMe

XULKOCTH;
- B C/ly4aB noxapa Wiy BHELHEro HarpeBa ny3bipy 06pasytoTcs Ha BHYTPEHHEe NOBEPXHOCTMU cocyaa.

Mpu o6pa3oBaHnM Ny3bipeil Ha BHYTPEHHel MOBEPXHOCTU COCyfa MpW YC/IOBUW, YTO B COCYAe HET BHYTPEHHUX
Neperopogok, BO3HUKAET PeLMpKyIaLMs, Npyu 3TOM ABYX(asHbIil NOTOK MEHEE BEPOSITEH, YEM B C/lyuyae O4HOPOAHOIO pac-

npeAeneHns ny3bipeii B XUAKOCTU.
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Mpunoxexne
(pekomeHpyemoe)

OCHOBbI pacyeTa NponyckHoii cnoco6HocTu MK. Mogenb naeansHoro conna

[.1 O6wmre nonoxeHns

PacyeT nponyckHoli cnocobHocTu MK ocHOBbIBaeTCS Ha Mogenu ngeanbHoro conna (wryuepa). CornacHo gaHHow
MOJenn pacxoj yepes knanaH cHavana paccyuTbiBalOT A1 paBHOBECHOro agmabaTuyeckoro (6e3 TennoobmeHa ¢ okpy-
Xarolwen cpenoil) u M303aHTponHoro (6e3 NoTepb Ha rMApPaB/INYECKOe TPEHNE) TEeUYEHUs Yepes knanaH.

Mpwu aToM Takke npeHe6peratoT:

- TMAPOCTATUYECKUMUW NOTEPSMYU Ha Nepenag BbICOT MEXAY BXOAHbIM W BbIXOAHLIM naTpyGkamu knanaHa,;

- pasnnumem ckopocTeil cpeAbl Nepes BXOAHbLIM NaTtpybKkom W 3a BbIXOAHLIM NaTPyobKOM knanaHa.

3aTeM, ANA yyeTa peasibHblX YCNO0BUA 1 BIMAHWUA Pa3/IMYHbIX AOMO/THUTE NbHbIX haKTOPOB, NOlyYeHHOe pacyeTHoe
3HaueHne NPonyckHoi cnocobHOCTK, onpefenieHHoe No AaHHOW MoJenn, KOPPEKTUPYIOT.

[.2 PeanbHasA nponyckHasi CNOCOGHOCTb NpeAoXxpaHnTesnbHOro knanaHa G

PeasbHyto NponyckHyo cnoco6HocTb MK G paccunTsiBaloT No opmyne

G=« K c Kv Kw G*oea(-P. a.1)
rape a — B cooTBeTcTBUM C [.5;

Kc— B cooTtsetcTBMM C [.6;
Kv— B cooTBeTcTBUN C [1.7;

- B CooTBETCTBUM C [1.8;
G'deal — B cooTBeTcTBUM C [.4;
F — B cooTBeTcTBUM C [].3.

MpumeyaHune — EANHMLbI BENNYNH COOTBETCTBYIOT OCHOBHbIM eanHuuam CU no FOCT 8.417 (Tabnuua 1) —

4ns Bcex popmysi, KPOME CiydaeB, Korfa OroBOPEHO MHOE.

Mpwn ycTaHOBKE B CUCTEMY HECKO/IbKUX KNanaHoB, paboTatLux napannensHo, NPOnyCcKHY CNOCOGHOCTb KnanaHos
CYyMMUpYIOT.

0.3 MuHumansHas nnowagb cegna knanava F

MuHUMAanbHY niowagb ceana knanaHa F paccunTbiBaioT no hopmyne

F (@-2)
«m*e K.-K.-Q~"N

0.4 MaccoBas ckopocTb G”dcal

[.4.1 MaccoByto ckopocTb G *, no mMofenu ugeasnpHoro conna (WTyuepa) paccyuTbiBalOT OAHUM M3 METOAOB,
OonncaHHbIX ganee, B 3aBUCMMOCTM OT arperatHoro COCTOSAHUA 1 TePMOMHAMUYECKOro NoBeAeHnss copacbiBaeMoii cpeabl.

[.4.2 TNpu pacyeTe 3a gaBneHne nepej knanaHom NpUHMMaloT abCcolOTHOE faB/eHne NOSIHOTo OTKPbITUA, paBHOE
Pf P no* Pamr

Ha ocHoBaHun pacyeTta GaBpaonyckaeTcs NpvHUMaTh 3HauyeHue aasneHusi, 6onbluee fgasneHus Py npu ycnosuu,
4YTO K/1anaH Npv 3TOM JaBfeHun paboTocnocobeH.

[.4.3 Tpexpae BCero onpefensioT pexXum Te4yeHus yepes knanaH — KPUTUYECKNIA Uan OKPUTUYECKUIA.

1) KpuTuueckuii pexum TeyeHus

Mpu KPUTUYECKOM pexume TeYeHUs B cedsle knanaHa CKOpPOCTb NOTOKAa B ceAsie 4oCTUraeT CKOPOCTU 3ByKa.

3a cennom obpasyeTcs ckavyok ynioTHEHNA 1 BeimumHa G ~,. G *" |p He 3aBUCUT OT AaB/IeHNa 3a knanaHom, a
onpegenseTca ToNbKo cBoicTBaMU cbpacbiBaeMoii cpefbl ¥ napameTpaMun cpefbl nepes knanaHom.

MaccoByto ckopocTb 6*/IBal onpegensAoT no opmyne

GOcal-G kleolxp: A-3)

rae A — paccunTbiBalOT METOO0M NPSIMOro MHTerpuposaHusa no E.2.2 nn6o no chopmynam tabnuubl E.1. na Hacbl-
LLLeHHOro BOASAHOIO napa fonyckaeTcs ncnonb3osaTb rpacukn E.9 n E.10.
2) [lOKpUTUYECKUI pexnm TeueHus
Mpu JOKPUTUYECKOM pexume TeYeHUn maccosas ckopocTb G'iloal 3aBucut ot fasnennsa PO Ha Bbixoge 13 cegna:
- €C/IM M3roTOBUTENIEM K/lanaHa ykasaHo, Kak paccumtartb abconoTHOe gaBneHne Ha Bbixoge us cegna PO no 3Ha-
YeHuAM faBneHuii go P, n nocne P2 knanaHa, To Npu pacyete no MoZenin naeasnbHOro conna (WTyuepa) sHavyeHne
[aBneHna B cepsie cneayeT UCnosib3oBarb B KAYECTBE BbIXOLHOMO AaB/EHUA:
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- €C/ U3roTOBUTENb KNanaHa He NPUBOAUT fiaHHble 0 pacyeTe abCo/OTHbIX AaBneHunii B cegne PQ. To npu pacyeTe

B KayecTBe BbIXOAHOrO faBneHus cregyeT Ucnofb3oBaTb abCOMIOTHOE NPOTUBOAAB/IEHNE 3a KNanaHoM, paBHoe

P2 = Pn+ Patu- MorpewHocTs Npy 3TOM YUYUTLIBAIOT B 3HA4YeHUM koaduLmneHTa pacxoga a — B 3TOM C/yyas /15 pac-
yeTa NPUMEHSAIOT 3HaveHue KoaduuneHTa pacxoga 419 XUAKOCTH CC,;

- onycKaeTcs OLeHMBaTh a6COMIOTHOE AaB/IEHNE B CEfJ1e N0 COOTHOLIEHMIO PO=6f P +(I/I - —r) £, 1 MCnonb3o-
i o,
BaTb ero npu pacuete G*Cea( B KayecTBE BbIXOLHOMO faBfieHUss — B 3TOM C/lydaB A/ pacyeTa NPUMeHsIIoT 3HaueHue
Ko3ahhmumeHTa pacxoga AN rasa a,;
- MaccoBylo CKOPOCTb ONpeAensioT no gopmyse

G~ =K, @-4)
roe Kb <l
®opmynbl gna pacyeta Kn n” npusegeHbl B E.2 n B Tabnuue E.1.
Mpun KPUTUYECKOM pexunme TeueHus =1unKn=Kn

MocTtasue B hopmynbl (4.1) n ([.2) BbipaxeHna Ana pacyeta MaccoBoi ckopocTu (4-4), nonyunm cdopmynbl ans
pacyeTa nponyckHOW CNOCOBGHOCTV U MUHUMASIBHOW NaoLWaamn cefna knanaHa

G=a-K,-K Kt Kn-P "P~[F=a K. K K. K, K,, 4 [ ] (4-5)

G. G
n 6
a Kc K' K, K'"JP p, a-K: K K N ' @

Ansa eannny namepennsa G. kr/u. F, mm*, n P. MMa
G=360 a*k K -K. K 4 =360 a K K K, FJdp~p” &an

a= G..
3.60 a K; K K. K.-JA-p, 3.60 a K K K,-Kt K,,-*"P, p. '

(0-8)

Ansa eannny namepennsa G. kr/y. A. Mm*, n P. 6ap

G=1138ak, K K, K, AJ~p*=1138a K, K K. K, K., FIp~~ (:9)
q- G. (1-10)
1138 a-K, K. K,Jp-p, 1138 a K; K, K. K, KIIP*P p,

0.5 KoadpcpmumeHT pacxoga QL yunTbiBaloW Ml LONONHATENbHbIE NOTEPU AABNEHUA (Ha TPEHUe, MeCTHble
M rngpocTatudeckme) npu tedennn yepes MK

KoathhununeHT pacxoga a M3rotoButenb onpegenseT akcnepumeHTanbHo (Mnbo pacueTom) u ykasbiBaeT B TY (MNC)
ANA pas/IMyYHbIX cpej U PeXMMOB TEYEHUS.

Ecnu gns paccmaTpuBaeMblX YCNOBUIA 3HaYeHne koapuueHTa pacxofa HeM3BeCTHO, KpOMe CrlyyaeB, Koraa faH-
HbIlA cTaHgapT npegycmaTpuBaeT MHOe, credyeT UCMOo/b30BaTb 3HAYeHUs KO3 (PULMEHTOB pacxofa, NpuBeAeHHbIe n3-
rotoBuTenem B TY (MNC):

- cC, (AN KPUTUYECKOro TeYEHUA rasa) — NPu KPUTUYECKOM pexunmMe TeyeHust Yyepes knana;

- cl, (ana TeueHns XnMAKOCTN U raza) — NPy JOKPUTUYECKOM PEXMME UCTEUYEHNs Yepes KinanaH.

Ecnu npu pacuete G *”, npu cbpoce rasa B kauecTBe BbIXOAHOTO AaB/IEHNA UCNOMb30BaNOCh AaB/ieHMe B ceane,
fJonyckaeTcs Ucnosib3oBaTb KOIPMULMEHT «,.

0.6 KoadbpuumeHT Kc, yunTbiBaloW Ml BO3MOXHOE YMEHbLIEHNE NPONYCKHON cnocob6HocTu MK Bcnegctemne
yCTaHOBKM MeM6GpaHHO-NpefoXpaHnTebHbIX YCTPOCTB

KoathpuumeHT Kc npuHMMaloT ucxoas us ycnosuii:
- Npu ycTaHOBKe yCTPOWCTB 40 uau nocne knanaxa K,. =0,9:
- npu oTcyTCcTBUM ycTpolicTe Kc =1.0.

0.7 KoadpchmumneHT Ky yuuTbiBaloWuii ymeHblweHne nponyckHoit cnoco6HocTu MK npu c6poce yepes Hero
BbICOKOBSI3KMNX Cpef BCAEACTBUE AOMOJIHNTE IbHbIX TMAPABINYECKNX NMOTEPH

KoathpuuneHT Kv paccunteiBatoT no popmyne

K/lom,I
950 (1-d./DN,)'4
Re

K =0.975- (0-12)

+0.900
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Mpu pacyeTe MUHUMaNbLHON Nnowaamn cegna (koraa BenmunHa dO/DN, MCnosb3yemMoro kianaHa elje Hem3BecTHa)
JonyckaeTcsi paccumTbiBaTb KoadduumeHT K no ogHoi 13 dhopmyn

-npu 1000 SRes 100 000 — K :fO .9 935+~ TNy (4-12)
-npn Ro < 1000 — K. =0.975- |--mmmmmmemmeen | (4-13)
V Re+0.980
Uucno PeiiHonbaca Re paccuuTbiBatoT no gopmyne
Re— -2 - S, (0-14)
it p p

B cnyuyae co6poca AByx(as3HON rasoxmnaKocTHON cMecn ee ah(PeKTUBHYIO AMHAMUYECKYIO BA3KOCTb L, paccynTbiBa-
10T No chopmyne:

U=E-up+(1-e)(1 +2.5«)o»l,. (4-15)
roe e=
* P.
Ana eanHuny namepennsa G. kriu. u F, mm*, doopmyna (4.14) npuHumaet Bug
Re>= S - 16
=55 (A.16)

C yuyeTom ypaBHeHus (.1) dhopmyna (4.14) ons uncna PeliHonbAca MOXeT 6bITb NpeAcTaB/ieHa B BUAe

akK.K K G rrr ak.K K K M®-rp.op.
Re--——-loroezoe— - Joe = e A R E (417
p K T p
Ana eguHny namepenuns Gideal. kr/y mm*, n F. MM*,
pa.aK>K ,-X ,~ 07
3.6 p s (A-18)

[na npeasapvTenbHOrO pacyeta MUHUMasnbHONM naowaan cegna knanaHa opmyna ([.14) ¢ yyetom ypaBHeHuUs
(4.2) nmeet BUA,

1 4.akK K K

Re=—J—-— — - 19
P1 K (A19)

Ans epunny usmepenust G. k. G'yisjr kY MM3, W F; MM
1 IU a Kt K, K, G.,,mG..-JV (120)
36 p Vv B ' A

Mpu uncnax PeitHonbfca Re 2100 000 gonyckaeTca npuHumarts K., =1.0.

Re

0.8 KoachchuumeHT Kw, yuutbiBatowuii ad ekt HENONHOTo OTKPLITUS PasrpyXeHHbIx MK u3-3a
NPOTUBOAABEHUS

KoadbpuuneHT Kw onpegenset usrotosutess.

Mpu npefBapuTenbHOM pacyeTe pasrpyXeHHoro npyxuHHoro MK e cnyyae otcytctemsa B K[, (P3) faHHbIX NO 3Ha-
YeHnAM nonpasoyHoro koadhduymernta Kwgonyckaerca ana onpegenenuns koadcduymnerta K/inons3osaTbcs rpadukamm
3aBUCKHMOCTM NONPaBOYHOTO KO3hhMLMEHTA OT OTHOLUEHWSA MPOTUBOAABIEHNA K ABBMNEHNIO HaYana OTKPbITUA KnanaHa
Kw = /(PVP10. npvBeAeHHbIMK Ha pucyHke W.1. nnbo paccunTtbiBaTb Mo chopMmynam Tabnuubl 4.1.

Tab6nunya [A.1 — dopmynbl gna pacyeTta KoapduuneHta KA yunteiBaroLero aphekT HENOIHOro OTKPbITUA pasrpy-
XeHHbIX MK BcneacTBMe NpoTuBoAaBieHns

Howe
Cpepa pAp» P«P*> ®opmy/-:) ana pacyeta K, ® UpMyfbl
XKna- Bce P ~'s 0.150 k~,= 10 (0-21)
kocTe 0.150 <P JP " 0.250 Km=0.8750 + 1.8333iPJP KO- 6.6667 (PP ,»
P/P,,>0.250 Km=1.1490 - 0.9880 (P,/PHo)
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OkoHuaHue Tabnuubl . 1

Cpega Pro<P» VP ho dopmyna ans pacueta KT (p;‘smiﬁbl
ras 1.10 PP 0S0.300 (A22)
Pr1PHO>0.300 Kw=1.1027+0.4007-(PnPH) - 2,4577 (Pn'P |'02
1.15 PJP'fW Xn *S o (8.23)
prrlo0.377 K, =1.2857 - 0.7603 (P )
6onee 1.20 Pr/PHI0.500 Kw=1.0 (A24)
1.10<Pno/P,S 1.15 Kw onpefensioT NUHeNHol WHTepnonsuueid no (A-25)

P,JPH mexay 3HauyeHuAMMW, NOSyYEeHHbIMU MO
(A.22) n (A.23)

Kw onpefensioT NIMHERHOW WUHTepnonauueid no (426)
P jP , mMexay 3HaueHUSMMW, MOSYyYEHHbIMU MO
(4.23) n (O.24)

MpumevaHunsa

105 aByxdhasHblX ra3oxnAKOCTHbIX Cpef.

- NPV KpUTMYECKOM pexunme ncteveHns KwonpegenswoT no (4.22) — (4.26):

- MpV AOKPMTUYECKOM pexunme uctedenns Kn onpegensiot no {f.21).

2 ina 06bl4HbIX (HepasrpyXeHHbix) knanaHos KA=1.0.

0.9 UTepauun gns yueTa NONpPaBKW Ha BA3KOCTb W NPOTUBOAABEHUE

Mpn pacuyeTe NPonyckHoli cNOCOGHOCTU U MUHUMAsbLHOW Naowaan cegna knanaHa koaduumeHT Ky 3aBucut ot
yucna PeliHonbAca U. TeM caMbiM, OT MPOMYCKHOW CNOCOGHOCTY U/Mnu Naowaan ceveHus knanaHa, u ero onpegensior
nTepaumnoHHo. Kpome Toro, koadumumeHT KM n maccoBasi ckopocTh 6 “lieal (Npy LOKPUTUYECKOM pexXuMe TeUYeHus) 3aBu-
CAT OT NpoTmBoAaBneHus P2, auHamuueckas coctaBnsoLlas KOTOporo, B CBO o4epefb, 3aBUCUT OT peasibHON Nponyck-
HOW cnocoBHOCTM knanaHa. Mo3ToMy pacuyeTbl MUHMMAa/ILHON NoWaan CEYEHNSA U peaslbHON NPonyCcKHol Cnoco6HOCTU
KnanaHa B cMCTeMe B 6OJ/IbLUIMHCTBE C/lyyaeB BbIMOSHAIOT UTepaLnoHHO. ITepayuio BbINOMHAT 40 TexX nopa, noka nsme-
HeHune OKy- Kyj,, - KvjHe 6byaeT meHblie, 4em 0.5 % oT 3HauyeHuss KYL nonyyeHHOro Ha npeblayliem ware.

[.9.1 PacuyeT MMHMManbHOI naowaan cagna knanaHa gnsa npeAsaputesnibHOro Bblbopa knanaHa [onyckaeTcs Bbl-
NOJSIHATL AN1A NPOTUBOAAB/EHNSA P2, He yunTbIBalOLWEro AUHaMUYEeCKyo COCTaBSAoLWY0 NM60 C AUHAMUYeCKUM NpoTUBO-
AaBfieHNeM. COOTBETCTBYOLWMM pacxody G .

AnropuTtm onpegeneHns koacpduymeHta Kv:

- no ypaBHeHuto ([.17) nnn (4.18) paccuntaTtb HauyanbHOe NPUBAMKEHHOe yncno PeiiHonbaca pel npu Kv= 1.0;

- ecan f2e() 2 100000. To Kv= 1.0 1 nTepauuii He TpebyeTcs;

- ecnu ReQ< 100000, To Ky onpegenutb n3 ypasHeHua Re =K (Re |Re,. Hanpumep, MeTo40M nocnepoBaTesb-

HbIX UTepauuii: Helt {Re |Ret ; npu atom Ky= Kv(Rer.

- Cy4yeTOM HaiifjeHHoro 3HayeHna KvonpegennTb MUHUMasbHYIO NoWaab cedeHns knanaHa (no ypasHeHnuto (4.2)).

[1.9.2 Onpepenexne peanbHoii NponyckHoli cnoco6HocTM MK B cUCTEME € Yy4EeTOM NOTEPb B TPY6ONPOBOAAX U OLLEH-
Ka paboToCnoCco6HOCTU CUCTEMBI B Lie/IoM TpebyloT nTepaymoHHoro pacuyeta. Mpu nTepayMoHHOM pacyeTe nocnefosa-
TeNbHbIMU NPUBAVKEHUAMMN HAXOAAT pacxos G. AN KOTOPOro notepu B 0TBOAALEM Tpy6onposBoe NpuBeayT K BO3HUKHO-
BEHWIO NPOTUBOAaBNEHUS P2, Npu KOTOPOM pacxof Yepes knanaH, paccuntaHHblii no chopmyne (4.1). paseH G.

[1.9.3 OueHka peasibHOli NPONyCKHO CNOCOGHOCTM M PabOTOCNOCOGHOCTY CUCTEMbBI C YYETOM AUHAMUYECKOTO NPO-
TUBOJAaBNEHNA MOXeT 6bITh BbINOIHEHA NO 6oslee NPOCTO npoueype. ANTOPUTM OLLeHKN:

- BbIMOMIHUTbL TMApaBAnMYeckuii pacyeT oTBoAsLero Tpy6onposoga 418 pacxofa Gao v onpeAennTb COOTBETCTBYHO-
llee AMHaMuyeckoe nNpoTusoAasneHne Pnguvao u npotusopaasnexne P2as;

- NPOBEPUTb, AOMYCTUMA NN BE/IMYMHA AVHAMWUYECKOTO NPOTUBOAaBNEHUS PN avH aB 151 NpaBUIbHOW paboTkl kna-
naHa corniacHo TpeboBaHWAM NpunoxeHns b n/wnu gaHHbim nsrotosutens. Ecnn sennunHa PnVl~» Hegonyctuma — cu-
cTeMa HepaboTocnocobHa, pacyeT 3aKOHYEH;

- paccunTaTb NPOMYCKHY CNOCO6GHOCTL knanaHa no ypasHeHuto (4.1) Ans npotusogasneHusa P2as. Mpu atom Ky
onpeaensoT Mo anropuTmy:

a) npuHaTb Ky= 1.C n onpegenutb Re0 no ypasHeHuto (4.14) nnam (4.16):
6) ecnn Pel 2 100000. To Ky = 1.0;
B) ecnim Rgg < HOOOOO. To Kv onpegenutb 13 ypasHeHns Re = KwRe) ®Pe0. HanpuMmep MeToA0M nocnegosatesib-
HbIX UTepaumii: pCll = KMP,) *Re0. npu atom Ky = KMR);
- CPaBHUTb MONYYEHHYIO BEMUYNHY NMPONYCKHOW cnocobHocTn G'c Ge :
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a) ecnn G’ < GaB— cuctema ¢ BbIGpaHHbIM K/lanaHoM He cnocobHa nponycTuTb Tpebyemblil pacxos B X . Pacuet
3aKOHYEH;

6) ecnn O'r Giia— cucTema rMoXeT NponycTuTb Tpebyemsblli pacxoq GM. BennunHa peasnbHOW NPONyCcKHON cno-
COGHOCTU CUCTEMBI TEXUT B AnanasoHe oT Dao o GY

- BbINOJIHUTbL NpOeepxy TOro, YTo NpoTUBOAABAEHME NpU paboTe cucTembl ByAeT HaxoaMTbCA B AOMNYCTUMOM Auna-
nasoHe u cuctema byget pabotaTb ycTONuMBO. [iN5 3TOr0 onpeAensoT MakCUMasnbHO JONYCTUMYIO BENYMHY NMPOTUBO-
faBneHna P2ax no Tpe6osaHmam b.3.3. b.3.4 nn6o cneymanbHbiM Tpe60BaHNAM U3rOTOBUTENSA:

a) paccuuTaTtb MpornyckHy CrnocobHOCTbL knanaHa G" no ypasHeHuto ([.1) ana npotusogasneHus P2tax. Mpu
aToM KvonpegensoT no anroputmy, oOnMcaHHOMY paHee;

6) ecnn G" S GaB. To npoTBoAaBeHne P2 npu pabote cuctemMbl byaeT HaxoAUTLCA B AnanasoHe P2asS P2 S P2Tax,
cnctema paboTtocnoco6Ha;

B) ecnn G" > GaB. To cnegyeT BbINOMHUTL MApPaBANYECcKUii pacyeT oTBoasALLero Tpy6onpoeoga Ana pacxoga G" u
CpaBHUTb MOJlyYEHHYIO BeNUMHY NpoTuBoAasneHuns P2' c P ai

r) ecnn P2 > P2Tax, To npoTusogassieHne P2 npu pabote cuctemMbl 6yaet npesbliaTte P211X cuctema HepaboTo-
cnoco6Ha. pacyeT 3aKOHYeH;

n) ecnu P2" s P2Tax. To npoTuBojasieHne npu pabore cucteMbl yaeT Haxo4uTbCsa B AuanasoHe P2 s P2s P2max.
cuctema pabotocnoco6Ha 1 ee nponyckHas cnocobHocTb G"'s G i G'. B yacTHOCTM, ecnu npu npoTuBogaBneHun P2
pexuM TeuyeHus yepes knanaH Kputuyeckuin 1 Kw=1.0. To nponyckHasi cnoco6HocTb cucteMbl G = G' = G". a nNpoTUBO-
nasneHve P2= P2 .

[.10 Tunbl pexuMoB TeYEHUSA Npu pacyeTe MaccoBOli CKOPOCTU NO MOAENUN nheanbHOro WTylepa

[ns Bbibopa NpaBuibHOTO MeToAa pacyeTa MacCOBOW CKOPOCTU peKoMeHAyeTcsi npeABapuTesibHO onpeaennTb
XapakTep TeyeHusi cpefpl:

- arperatHoe COCTOsIHWE Cpefbl B MPOLecce NCTeYeHUs;

- BO3MOXHOCTb U3MEHEHUSI arperaTHoro CoCcTosiHUA (BCKMMaHue Wan KoHAgeHcauus);

- B Kakoil uMeHHO o6nacTu ha3oBoii gnarpaMMbl cpefbl HaX0AMTCA COOTBETCTBYIOLLMIA OTPE30K NMHUW NOCTOSHHO
IHTPOMUU.

[ns onpefenexHus xapakTepa TeYeHWs PeKOMeHAyeTCs MCMo/ib30BaThb (hasoBble AuarpaMMbl cpej C rpaHuuamu
AByxda3Hoit 061acTh (KPUBBIMU KUMEHUSI U KOHAEHCALUWN) U JIMHUSIMU MOCTOSIHHOW 3HTPONUK.

Han6onee HarnagHo TUNbl TeYeHW NpeAcTaBieHbl Ha gnarpamme B KOOpAWHATax aHTponusa — AaeneHve. Ha pu-
cyHke 1.1 npeacTaBneHbl TUNWYHbLIA BUA AAaHHOW AnarpaMMbl U1 OCHOBHbIE TUMbI TEYEHWIA.

0O61acT NPUMEHEHUS YNPOLLEHHbIX ypaBHEHW COCTOSIHUA NpuBeeHbl Ha pucyHke [.2.

Bug anarpaMmbl «3HTPONWA — AaBfieHVe», NpeAcTaBNeHHbli Ha pucyHke [.1a. TUNUYEH ANsi Tak Ha3blBaeMblX
«PerynapHbiX» cpen.

Bug guarpaMmbl, NpefcTaB/eHHON Ha pucyHke /.1 B. xapakTepeH Ans Tak Ha3blBAaeMbIX «PeTPOrpagHbIx» Cpes.

Bug gnarpammbl, npeAcTaBfieHHol Ha pucyHke [1.16. npeactaBnseT co60i NnepexoAHblil BapUaHT OT «PerynsipHbIxX»
cpef K «peTporpagHbiM» ¢ BennynHoli K = cplcv 61m3koit k 1,1. ns HUX xapakTepHa S-o6pa3Has hopma KpUBOW KOHAEH-
cauun (Hanpumep, 6yTaH).

Ana «perynspHbix» cpej peanusyloTca cnefyolimne TUnbl PeXMmMoB TeuveHuin (pucyHok [.1a): XK-X (kmgkocTb—
XUAKOCTb). XK-2® (knakocTb—aABYXdasHas razoxungroctHaa cmecb). I-I (ras-ras). M-2¢ (ra3—paByxdasHas ra3oxungkocT-
Hasa cmecb). 2¢-2d (aByxdasHas raszoxuakocTHas cMecb—aByxdasHasa ra3oxngkocTHast CMech).

1) Pexxum Teuenuns X-X (BXxof — XNAKOCTb; BbIXOJ, - XWUAKOCTb)

TeueHne peanusyeTtcs, Korga HadaslbHOe U KOHeYHoe AaBneHuns P, n P2 nexart Bbilie KpUBOW kuneHus. MNpu aTom
cpefia npu UCTeYEeHUN HaXOAMTCA B XUAKOM COCTOSHUN. Pa3sHOBMAHOCTb faHHOTO CyYas — Korja HadanbHas Touka Ha-
XOA4MTCA B CynepKpuTuyeckoi obnactu. Kak npasmno, npu TeveHun X-XX nmeet MecTo JOKPUTUYECKUIA PEXUM TeYeHUs.
OfHako Npu BbICOKUX AaBAEHUAX BOAN3N KPUTUYECKOW TOUKM MAOTHOCTb Cpefbl HauMHaeT CTO/b 3aMeTHO 3aBuceTb OT
[aBneHns, 4TO BO3MOXHA peann3auns n KpMTUYECKOro pexnma UcTeveHns XnakocTu.

2) Pexum TeyeHuns XX-2d (Bxon — XUAKOCTb; BbIXO[ — ABYX(hasHasa cMech)

Ecnu KoHeuHoe gaBrieHne MeHblle AaBNeHNsa KUMeHUs, peanmayeTtca pexum X-2®. MNpu aTom cobpacbiBaeMas Xug-
KOCTb BCKMNaeT IM60 B BbIXOAHOM CeveHuu WTyuepa (B ceasie knanaHa — KpUTUYECKOe UCTEeYEHNe C KOHEYHOW TOUKOM Ha
NIMHUW KUNeHns), Tnb0o B camMoM LWTyLepe, C peanusauneli KpUTMYeCcKoro (Yae BCero) Uam AOKPUTUYECKOTO UCTEUYEHUS 1
KOHeYHbIMU napameTpamu (B BbIXOAHOM CeYeHun WTylepa) B AByxda3Hoii obnactu.

3) Pexxum Tevenusa I'-I" (Bxof — ras; BbIxog — ras)

Pexwum '-I' peanusyeTtcs npyu HayasbHOM W KOHEYHOM [aBNeHNsX Bbille KPUBOW KOHAeHcauun B 061acTu rasa (kak
BapuaHT — Mpu Havya/bHOW TOuYKe B CymepKpuTuyeckoi obnactun). Cpefga Ha NPOTSXKEHWM BCEro TEYEHUS HaxoAUTCH B
razoo6pasHoOM COCTOSIHUK, NPW 3TOM TeYeHWe Yallie BCero Kputnyeckoe, pexe — AOKpUTUYECKOE.

4) Pexum TeuyeHus [-2® (Bxof — ras; BbIxog — fAByxda3Has cmechb)

Ecnun ra3 npu M303HTPOMHOM pacluMpeHun AocTuraeT faBfieHUs KOHAeHcauuu paHblie, Yem AaBfeHus Kputuye-
CKOTO UCTeueHus, peanusyeTtcs pexum -2¢ 1 BO3HMKaET KOHAeHCauus rasa B BbIXOJHOM CeYeHUW WTyLepa uav BHYTpU
Hero. KoHeuYHas Touka B 3TOM c/lyyae NexuT nm6o Ha MHUN KOHAEHCALUN (KpUTUYECKoe UcTedyeHne), 6o B AByxdasHoii
obnacTu (4ale KpuTnyeckoe, pexe — [OKPUTUYECKOE UCTEYEHNMeE).
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5) Pexxum TeuveHna 2d-2d (Bxoa — AByxasHas ra3oxkmgKkocTHas CMeCh; BbIX0[ — AByxdrasHas rasoxuakoctHas
cMechb)

MpefenbHbIMKY BapuaHTamu pexvma 2$-2® MOXHO cunTatb cnyyam coOpoca KUgKoCTu Ha IMHUN KUMEHUsA Unn rasa
Ha IMHUN KOHAEeHcaLuun (HacbllWweHHoro napa). Yatle BCcero TakoB TeYeHne — KpUTUYeckoe. BapnaHTom gaHHOro pexvma
SAIBNAETCS Takke TeyeHue ra3oxugkocTHOW cpefbl, 4719 KOTOPOi Maccco6MeHOM Mexay dhaszamu (KMneHnem n KoHgeHca-
uuei) MOXHO npeHebpeub (Te4YeHne XUAKOCTU C HEKOHAEHCUPYIOLMMUCS U HepacTBOPSAOLWMMUCS raszamu).

6) Pexum Teuvennsa 20-I (BXxog — XUAKOCTb; BbIXOA — ras)

Ana «peTporpagHbix» cpep (PUCYHOK [1.1B) AOMNOMHUTENBHO BO3MOXEH pexum 2®-I. npy KOTOPOM MPOUCXOAUT
NnosiHOe ncnapeHne Xuakoi tasbl. 18 3TOro pexuma TeyeHve yalle BCero Kputuyeckoe.

7) Pexxum TeveHns M-2@-I (Bxo4 — ras. BbIXof — ra3, ¢ KOHAeHcauueil B AByxdasHylo CMeCb Mexay HUMK)

Takxe Ana «peTporpagHbix» cpes (PUCYHOK [1.1B) B OKPECTHOCTM KPUTUYECKOIW TOUKM peannsyeTcs pexum M-2¢-r,
C 4acTUYHOI KOHAEHCaLUWeli cpeabl N NocneyoLW MM NOHbIM NCnapeHueM. A 3Toro pexuma TeyeHue yalle BCero Kpu-
Tnyeckoe.

8) Pexum TeueHns X-2d-I (BXo[ — XUAKOCTb; BbIXO4 — ra3. ¢ ABYX(ha3HON CMeCbio Mexay HUMM)

Pexum TeueHun X-2@-I' TeopeTUUYECKN BO3MOXEH — PEXUM, NP KOTOPOM B XO[e TeYeHUs NPOUCXOAUT NOSHOe
ncnapeHune Xxungkon tasbl, 0fHaKO peann3alus ero NpakTMyeckn MasoBeposiTHa, NOCKOMbKY KpUTMUeckoe TeueHune fo-
cTUraeTcs. kak NpaBuio, BHYTpY AByXasHoi 061acTv — paHblue nepecevyeHunst KpUBOW KOHAEHcaL M.

9) Pexum Teyenuns 29-r-20 (sxog — AByxdasHas CMecb; BbIXo4 — AByxdasHas CMecb, C BbIXOAOM B YNCTO raso-
BYIO (hasy mexay Humn).

Ana «nepexofHbix» cpef (PUCYHOK [1.16) BO3MOXEH Takke pexum TeyeHus 2¢-M-2d. npu koTopom AByxdasHas
CMeCb MOJIHOCTLIO NCnapseTcs, a 3aTeM BHOBb HauMHaeT KOHAeHCUpoBaTbCs.

CMlanw, T kTHaw>BWwhu nTwoT*pe M Ia>w»awll)siMIpT 1w, T0n w Bl le/lbl.ek"ap/1>¥/inrTaucl,l

PucyHok 1.1 — Tunbl pa3oBbIX AuarpaMmm 1 U303HrPONHbIX TedeHuit (Jiuct 1)
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PucyHok A1.1. Jluct 2

O)wrnpoeapge cM « 40 A0Mn» <0k 4O 40 A0 Ta» C* = Oorr*wkl1,1

PucyHok [1.2 — O6nactv npuMeHeHUs yNpoLLeHHbIX ypaBHeHUiA cocTosHusa (JucT 1)
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PucyHok [.2. Jlnct 2

0.11 MeTofbl pacyeta MaccoBOi CKOPOCTU U PeKOMEHAALNN N0 UX MPUMEHEHWNIO

[ns pacyeta MaccoBoil CKOPOCTY NPUMEHSIT 3 rpynnbl METOA0B.

- yHMBEpca/ibHble MeToAbl (METO NMPSAIMOTO UHTETPUPOBAHMS);

- YNPOLLEHHbIE aHA/IMTUYECKME METOAbI HA OCHOBE YPABHEHWI COCTOSIHUS, OMUCHIBAIOLMX U303HTPOMNHOE pacLum-
peHue;

- cneyuansHble MeTogpl.

1) YHMBEpCanbHblii MeToA NPSIMOro UHTErpUpPOBaHNsA NPUMEHUM ANA BCEX CyYaeB UCTEYEHNS, B OCOBEHHOCTU pe-
KOMEHZAYEeTCS MPUMEHSATL €r0. KOr4a €CTb COMHEHUSI B TPUMEHUMOCTM APYTnX MeTofoB. OAHAKO ANS peanu3auum Metoga
TpebyeTcs UCMOMb30BaHNE TEPMOANHAMNYECKUX KOMMNbIOTEPHbIX GUBINOTEK UV COOTBETCTBYLUX TEPMOSUHAMUYECKUX
Tabnvy, onucbiBaloLux cbpackiBaemyio cpey. [aHHblii MeTog onucaH B pasgene E.1.

2) PacueTHble hOpMySibl YMPOLLEHHbIX aHaNUTUYECKUX METOAOB NO/yvalT aHaNUTUYECKUM WHTErpupoBaHneM
ypaBHeHW# MeTofa NPSMOro MHTErpUpPOBaHWUS NpK ONUCAHUWN 3aBUCKMOCTU NJIOTHOCTW cpeAbl OT AAB/IEHUA NPU U303H-
TPOMHOM pacLIVpPeHNN PasNNUYHbIMKU NPOCTBIMW YPABHEHWUSMU COCTOAHUSA. Hanbobluee NpUMEHeHNE NOMYYUn TpU ypas-
HEeHWS COCTOSHUA:

- ypaBHEHUWE COCTOSHUSA HECXKUMAEMO XUAKOCTH

p = const; (4.27)
- ypaBHEHUWE COCTOSHUSA CXUMAEMOIi Cpefibl C NOCTOSHHbLIM MOKa3aTesieM U303HTPONbI

P/pn = const; (4.28)

N = const,

rae n - (rHnPfdtnp)s — nokasatenb W303HTPOMbLI ONPeAensioT AN PeasbHOro NOBEAEHUs cpebl Uau AByxdasHoii cpesbl
1 MOXET 3HAUUTE/IbHO OT/IMYATLCA OT MokasaTesns agnabaTbl UAEaNbHOIO rasa:
- ypaBHeHue omera-metoga

p*/lp —1 = co+ (P75 —1), (-29)

OCHOBaHHOEe Ha HabnAeHUN, YTO NNHUM NOCTOSIHHON 3HTpPONMK B ABYX(a3Hoi ob6nacTu B koopamHatax 1/P. 1/p yacTto
MOXHO J0CTATOYHO TOYHO annpoKCHMMMPOBATL NPAMbIMU NMHUAMK. 3aeck P*. p' — HekoTopas 6a3oBas Touka Ha U303H-
Tpone. O6bIYHO B kKayecTBe P\ p* npuHumatoT nn6o P, p, (ecnu nocnefHsAs nexuTt B AByxdasHoi o6nacTtu), NM60 TOUKy
nepeceyeHns N303HTPOMbI C rpaHunLei AByxdasHoi o6nacTu. MNpu aToM napaMeTp co ABNSETCA 06paTHOV BE/TMYMHON MNo-
Kasatensi M303HTPONbI B 6a30B0W Touke: co= 1/n(P*. p*).

PacueT nokasaTenisi MU303HTPONbI U NapameTpa omera AN5 pas/iMyHbIX cayyaes onucaH B E.3.1.

YpaBHEHUS AaHHbIX METOM0B U X CoYeTaHui, a Takke rpaduky COOTBETCTBYIOLMX KO (UL MEHTOB NPUBEAEHbI B
pasgene E.2.

PekomeHayeMble 061acTy NPUMEHEHNUS MeTOA0B W rpaHuLbl NPUMEHVMOCTM B COOTBETCTBUM C Tabnuueii [.2 n gns
HarnsifHOCTN NokasaHbl Ha pucyHke [.2.
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PekomeHgaumnsa no 06,1acTv NPYMeHeHUs YNPOLLLEHHbIX aHAIMTUYECKUX METOL0B pacyeTa B 3aBUCUMOCTN OT PEXM-
Ma TeyeHus npuBeAeHbl B Tabnuue [.2.
Tw. Pr paccuuTbiBaloT no oopmynam

rr=rlnep;

p,=p,"V

(A-30)
(0-31)

CneyuuanbHble MeTofbl UCNOMb3YHT NPU pacyeTe OTAe/IbHbIX HaWGoNee BaXHbIX U PaCNpPOCTPAHEHHbIX Cpef.
[nsa BoasHOro napa Takve MeTofbl onucaHbl B pasgene E.4.

NpuvmevyaHne —T,n71,—BK

Ta6nunya [A.2— PekomeHaauun no NpUMEHEHNIO METOA0B pacyeTa

Pexxum
TeyeHust

K-XK

20-20

xK-20

MeTog pacueta

Hecxunmaemasn xng-
KOCTb

MoCTOsHHbIN nokasa-
TeNb N303HTPONbI
MOCTOAHHBIN nokasa-
Te/lb N303HTPONbI
Owmera-meTop,
Owmera-meTop,
MocTosAHHbIN nokasa-
TeNlb N303HTPONbI
Hecxumaemasn xuna-

KOCTb + omera-meTop

Owmera-meTo (C pasHbl-
MU 3HauyeHusIMKM napa-
mMeTpa omera ANS Xua-
KocTM U AByxdasHoi
obnactu)

MoCTOSHHBIN nokasa-
TeNnb N303HTPONLI +
omera-meToa

MocTosAHHbLIN NokasaTenb
M303HTpOMbI (C pasHbIMU
3HauYeHUAMK nokasartens
ONs rasa 1 ABYX(pasHow
obnactu)

0O6nacTb NPUMEHeHNs

OCHOBHOIi MeTog, pacueTa Npu TeYEHNM XULKOCTU.

PekomeHayeTca npumeHaTb npu r< 1.0 u Pf S 1.00 + 1.25(1 - T).
TO eCTb KpPOMe TeYeHUs MNpu BbICOKMX AABAEHUAX WU BO6AM3N
KPUTMYECKOiA Toukn (cynepkputnyeckas cpega).

PekomeHayeTca NPUMEHATb NPU BbICOKUX AaBneHusx u B6au3mn
KpMTMHeCKOVI TOYKWN.

OCHOBHOVi MeToj, pacyeTa TeYeHus rasa v CynepKkpuTUYeckux cpeq,.
PekomeHayeTca nNpuMeHATb Npu 1 Z 1. KPOME 30Hbl BbICTPOro U3-
MeHEeHWs 3Ha4YeHuii N B CynepkpuTMyeckoin obnactu.

PekomeHgyeTcs npuMeHsTb Npu 1 < 1. a Takke B Cynepkputuye-
CKoli 06n1acTn B 30HE GbICTPOro U3MEHEHUA 3HauYeHuit (npu 7, > 1,
npumepHo ot Pri 1.0 + 5.0-(T,- 1) go P, S1.5+ 15.0(Ir- 1)).

OCHOBHOIi MeToj, pacyeTa ABYyX(a3HOro TeueHus.

Mpy KOPpPEeKTHOM onpejAesieHMn BesIMYnHbI NapaMeTpa omera MoxeT
NpUMeHATLCA NP No6bIX NapameTpax ABYyX(ha3HOro TeYeHns, kpome
TeYeHNss MHOrOKOMMOHEHTHOro BCKMNatoLLero / KOHAeHCUpyoLerocs
npogykta ¢ pasbpocoMm TemnepaTtyp HOPMa/ibHOTO KUMEHUS KOMMo-
HEHTOB CcBbilwe 80 °C. ANA KOTOPOro MeToA MOXET 6biTb HETOUEH.

PekomeHAyeTCcs NpUMEHATb ANA pacyeTa «perynsipHbix» cpef ¢
BbICOKMM rasocogepxanunem (x >0.8) npu P, < 0.4.
B aToii o6nactu metog 60/1ee TOUEH, YEM OMera-meTos

OCHOBHOIi MeToA pacyeTa ABYX(a3HOoro Te4yeHns BCkunatLlen Xug-
KOCTH.

PekomeHgyeTcst npuMeHaTb npn 7,< 1.0 nP,S1.00+ 1,25(1- IT).T0
€CTb KPOME TEYEHWS NPU BbICOKMX JABNEHUAX UMW BOIN3U KPUTUYECKON
TOYKM (CynepkpuTMyeckas cpega).

PekomeHAyeTcs NPUMeHsTb Npu c6poce peTporpagHbIX v Nepexos-
HbIX NPOAYKTOB 3 OKOMOKPUTUYECKO 1 CynepKpuTMUYecKoil obnacTy,
a Takxe npu c6poce «perynspHbIx» NPOAYKTOB U3 30HbI GbICTPOrO
U3MEHEHNA 3HAYEeHWl B cynepkpuTuyeckoid obnactu (npu It > 1,0
npvMepHo ot P, 21,0+50 (7,- 1)po P, S1.5+ 15.0(7,- 1)).

Mpu cbpoce «perynsipHbIX» MNPOAYKTOB U3 OKOMOKPUTUUBCKON U
CynepKpUTMUYEeCcKoi 061acTu (415 C/ydaeB, He OXBauYeHHbIX 4BYMSI
MeToAaMy BbILLE).

OCHOBHOI1 MeToA pacyeTa TeYeHUs rasa c KOHAeHcaumeid ansa «pery-
NApHbIX* cped. MNpumeHnM Bclogy npu N1 > 1. KPOMe 30Hbl GLICTPOro
N3MEHEHNA 3HauYyeHWit B cynepkputuyeckoli obnactu (npu 7, > 1.0
npumepHo ot P,r 1.0 +5.0 (7,- 1)go P, £ 1.5+ 15,0 (7,- 1)).

Homep

A

CTaHgapTa

E21

E.2.2

E.2.2

E.2.2

E.2.2

E.2.2

E.2.31

E.2.3.2

E.2.3.2
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OkoHuaHve Tabnuubl .2

Pexvm Howmep
TeueHnst Mertog, pacyeta O6nacTb rpumenenmns MyHKTa
CTaHaapTa

r-2¢ Omera-meToy, (C pasHbl- TeuyeHne NepexofHbiX U «peTporpajHbix» ra3oB ¢ KOHAeHcauvein, a E.2.3.3
MU 3HAYEHUAMU napa- TakkKe «PeryssapHbIX» ra3os U3 30Hbl ObICTPOro N3MEHEHUS 3HAYEHW
MeTpa omera Ans rasa B CynepkpuTuyeckoit o6nactu (npu 7> 1,0 npumepHo oT Pr> 1.0 +
n aByxdpasHoii obnactn) +5.0(7,-1) go PrS 1,5+ 15,0 (7,-1)).

2¢-I Owmera-meTog (c pasHbl- OCHOBHOW MeToA pacuyeTa [JaHHOTO TeuyeHus ANns nepexoAHbix n E.2.3.3
MU 3HAUEeHUAMU napa- «peTporpagHbIxX» cpea.
MeTpa omera Ans rasa
1 aByxdasHoii o6nactu)

[-20-I  ToCTOSAHHbIN nokasa- «PeTporpafHbie» cpefbl B OKOJIOKPUTUYECKON 06nacTu. E.2.2
TeNnb  M303HTpONbl (C [flonyckaeTcsi MPUMEHSATb O6blYHbIE YpaBHEHWA C MOCTOSIHHbIM E.2.3
pas3HbIMW  3HAYEHUAMMU MokKasaTtesieM W303HTponbl (NyHKT E.2.2) co cpefHuMM 3HaveHunem E.2.3.2
nokasatesna AN rasa o nokasaress U303HTPOMbI.

1 nocne KoHAeHcauuu n
AByxdasHoii o6nacTn)

2¢-I-20  Omera-meTop, MepexogHble cpedbl. MNMpuMeHAOT cpefHee 3HayeHwe napameTtpa E.2.2
omera.

[.12 YueT achpekToB TEpMOANHAMUYECKO HEPABHOBECHOCTH

Mpwn BCKMNaHnn cbpacbiBaeMbIX cpej Un KOHAEeHcauun copacbiBaemblix cpej, a Takke cbpoce aByxdasHbix raso-
XWNOKOCTHbIX CMecell MoryT Ha6nofaTbCs OTKIOHEHUS OT PaBHOBECHOIO NOBEAEHUs (3afepXka BCKUMaHUS WU KOHAEH-
cauuu. a Takke HepaBHOBECHbIe COAEpXaHUa 1 cocTasbl XUAKOM 1 ra3osoli dhas). Takoe noeBefeHne BedeT K TOMy, 4TO
peanbHas nNponyckHas cnocoBHOCTb KnanaHa okasbiBaeTca GoMblue, YeM paccyuMTaHHasi U3 ycroBuii paBHOBECHOrO No-
BeJleHusi TeueHns. Tem caMbiM pacyeT No yCI0BUSIM PaBHOBECHOCTN B 3TOM C/lyyaB SiIBSIETCA KOHCEPBATUBHbLIM (MAET «B
3anac»). OueHKy cBepXy A NPONyCckHOW CNOCOGHOCTM B 3TOM C/lyyae AaeT pacuyeT no YC/10BUAM Tak Ha3biBAEMOro «3a-
MOPOXEHHOro» TeYeHNs — T. e. TeyeHns 6e3 maccoobmeHa mexay hasamu, Korga cogepxaHue n coctas a3 Ha Bxoje B
KnanaH UKCUPYIOTCA 1 fanee He MeHSITCA.

Mpu cbpoce BCKMNatoLWMX XnAKocTel n AByxdasHbix cMeceii ¢ manbimM (4o 0.05) maccoBbiM razooofepxaHnem ye-
pes knanaHbl C KOPOTKUMHK (A0 1 MM) WTYyL,epaMun Npu pacyete No paBHOBECHOW MoAenu ahekT TepMogMHaMUIecKoii
HepaBHOBECHOCTU MOXeT NPMBOAUTL K He0OL,eHXe NMPONyCKHO CNOCOBGHOCTH knanaHa B HECKO/IbKO pa3. B aTom cnyuae
npu pacyeTe pekoMeHAyeTCs yunTbiBaTb 3P ekT TepMUYECKOii HepaBHOBECHOCTMU.

B HacTosilee Bpems OTCYTCTBYeT YHMBepcanbHas MeToAvKa yuyeTa HepaBHOBECHOCTM npu cbpoce. B E.5 npuseae-
HO HECKOJ/IbKO NOIy3aMMMPUYECKNX CNOCO60B ANA ee yyeTa.
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MpunoxeHune E
(pekomeHgyemoe)

PacyoT nponyckHoit cnoco6HocTu MK

E.1 MeTog NnpAMOro nHTerpuposaHms

E.1.1 Obwwne nonoxexHnsa

MeTog NpsSIMOro MHTErpypoBaHUs ABASETCA YHUBEPCasbHbIM MEeTOA40M pacyeta NpPonyckHOl CNOCO6HOCTMN, Npume-
HWMbIM Npu cb6poce BCcex BUAOB kak ogHoasHbIX, Tak 1 MHOroasHbIX ra3oXnAKOCTHbIX Cpej, a Takke cpef, npetepne-
BalLWwmx hazoBble nNpeBpalleHns. MeTos pekoMeHayeTcs NPUMEHATL NPU copoce oAHOMA3HbIX CPeS C NOBeeHVEM, 3Ha-
YNTENbHO OT/IMYalOLMMCS OT MoAenell naeanbHol XUAKOCTA AN nAeanbHOro rasa, B TOM Yuc/ie npu c6poce XUAKOCTM
npy 04eHb BbICOKUX AaB/EHUSAX (MHOTO 60/blUe KpUTUYECKOr0), Npu c6poce XMAKOCTU UK rasa c TepMoANHaAMUYECKUMU
napameTpamu B6M3K KpUTUYECKOI TOUKM, NPy c6poce ra3oB 13 cynepkpuTuyeckoii o6nactu. Takxe AaHHbI MeTog peko-
MeHAyeTCs NPYMEeHsITb NPy c6pOoce MHOTOKOMMOHEHTHbIX Fa30XUAKOCTHbIX CPej, C CUIbHO OT/IMYAKLWLMMUCS KOMMNOHEHTa-
MWU. Npu cbpoce cpej C peTporpagHoi KoHaeHcaumei.

OnucaHHble fanee apyrve mMeToAbl pacyeTa A/ pPas/MyHbIX C/yvyaeB NOBefeHNs copacbiBaeMbiX cpej hakTu-
Yyecku BbITEKalT U3 MeTofa MPsiMOro MHTErpMpoBaHNs C y4eTOM ONUCHIBAKOLWUX faHHble CilyYan ypaBHEHWU COCTOSHMS.

E.1.2 PacueT NnponyckHO cnoco6HOCTU METOAOM NPSIMOTO UHTETPUPOBAHUS

V13 ypaBHEHNS1 COXPAHEHNA IHEPTUKN Npy TeYeHUn yepes naeasbHoe conso (WTyuep)c y4eTom TepMoANHaMNYeCcKo-
ro cootHoweHus dh = Tds + p '-dP n ycnoBusa noctosiHcTBa aHTponuu ds cnepyeT popmyna

(E1.1)

YpasHeHue (E.1.1) TpebyeT TONbKO pacyeTa NAOTHOCTU CpeAbl B 3aBUCUMOCTM OT AaBMIE€HUSA NPU NOCTOSHHON 3H-
TPONUW. 4YTO MO3BONSAOT MHOTE TepMOANHaMUYeckne 6U6ANOTeKN, TabnnLbl U guarpaMmbl.

MeToa NpAMOro HTErpvpoBaHNA 3ak/yaeTca B pacyeTe UHTerpana B ypasHeHun (E.1.1) uncneHHbiMu meTogamu,
C 04HOBPEMEHHbIM OnpejesieHneM xapakrepa Te4YeHUs 1 BepxHero npegena nHterpuposanus. Wuterpan B (E.1.1) n Benu-
ynHy G'jCoal paccumnTbiBalOT Kak yHKLUMM oT PO, korga Pl ybbiBaeT or P, go P2 (nn6o po 3HavyeHns PY(P, P2). ykasaHHOro
nsrotosutenem). Ecnu BenuunHa C*iiea((PO) MeeT MakCUMyMbl BHYTPU AaHHOrO O0Tpe3ka, TO NepBblil, 6Avxanwuii k P,
MaKCUMYyM, COOTBETCTBYET KpUTUYECKOMY AaB/eHNt0 PKp U KPUTUYECKOMY pexumy Tedenus. Ecnmn xe senuunHa G*idea((PO)
MOHOTOHHO BO3pacTaeT Ha BCeM OTpe3ke, TO MMeeT MeCTO AOKPUTUYECKU PeXnM TeYeHns.

COOTBETCTBEHHO A1 KPUTUHECKOTO TeueHns

(E.1.2)

0N [OKPUTUYECKOTO TEYEHUSs

(E-1-3)

[Ans pacyeTa nHTerpana B oopmynax (E.1.1)—(E.1.3) oTpe3ok [P1l P2j cnegyeT pas3fenvTb Ha UHTepBasbl 1 pac-
cunTaTtb C NCMONb30BaHMEM KBaZpaTypHbiX chopmMyn. Mpu ncnonb3oBaHny opmMybl Tpaneuuin n pasgenenumn [P,. P2) Ha
n whtepsanos [P*‘1\ P11, i=1.. n. P*>=P, Pn*= P2, ypaBHeH1e MeTofa NPSIMOro UHTErpupoBaHnsa UMeeT BUA

roe p, = ptPW.s,).

PaccunTbiBas nocnegosatesibHO cnaraemble, Aob6asnsas ux k cymme B chopmyne (E.1.4), onpegenss 3HavyeHus
GdM|(pj) ans pasnenunit PO).j = 1. .nn nNpoBepsis, KOrAa OHW HauYMHaKT YMeHbLIAaThCs, 3a O4MH NPOX0o4 OonpeAenstoT:

- XapakTep TeueHus (KpuTuyeckoe Un JOKpPUTUYECKOE):

- KpUTUYEeckoe faBneHune (gas cnyyvas KpUTUYECKOTo TeYeHUs):

- MaccoBblii pacxog C*itea).

YuntbiBasi, 4To npu cbpoce cpes ¢ ha3oBbIMU NPEBPALLEHUSIMU KPUTUYECKOE AaBneHne 4acTo (0CO6EeHHO Npu BCKU-
naHun) Haxo4MTCA Ha rpanule asoBoli guarpammbl, NpK pacyeTe Taknx ciyyaeB METOLOM MPSMOro MHTErpupoBaHns no
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dopmyne (E.1.4). B Ha6op Touek SK1cneayeT BKAOYATb TOUKA NEPECeYEeHUss U303HTPOMbI S = S, C rpaHuLamu gasoBoi
AvarpaMmmbl.
M3 ypaBHeHus (E.1.1) cnegyeT, 4TO NpU KPUTUYECKOM PEXMME TeUYeHus

<3, ( - Ne 15)

1 CKOPOCTb Cpejbl Ha BbiXxOAe U3 WTyLepa AOCTUraeT CKOPOCTH 3ByKa

* p* ’
rae N — nokasartenb M303HTponNbI N = (r*nP/f)inp)s npu gaBnexnnumn Pup.

YpaBHeHue (E.1.5) moxeT He cobnogaTbcs ANA cnyvas, Korga Touka KpMTUYEeCcKoro ncteyeHus cosnajaeT ¢ nepe-
ceyeHneM M303HTPOMblI C rpaHuLei mexay obnactsaMu a3oBoil Anarpammbl cpefbl (IMHWER BCKMNAHWA UAW MUHUENR
KoHAeHcauun). B aTom cnyyae nokasaTesib U303HTPOMbI M CKOPOCTb 3ByKa MOTYT UCMbITbIBATb CKA4Y0K Ha rpaHuLe hasosoii
Avarpammbl, 1 UMeeT MeCcTo HepaBeHCTBO

AoPLA n NPy e
rae n* Inrfp — 3HaueHus nokasaTesii M303HTPOMNbl COOTBETCTBEHHO CO CTOPOHbI AaBfeHNii 60blie N MeHblue P>p.
Takoili cnyyaili MOXeT MMeTb MecTo, KOrja nokasaTtesflb U303HTPOMbl U CKOPOCTb 3ByKa Ha rpaHuue casoBoil fu-
arpaMMmbl MpyY U303HTPOMHOM PAaCLUMPEHUN CKAYKOM YMEHbLUIAIOTCA U NPOUCXOANT Nepexof TeYeHWUs U3 [03BYKOBOTO B
CBEpX3BYKOBOE — Hanpumep, Npy BCKUMaHUN XWUAKOW UK KOHAeHcaLnn ra3oo6pasHoiil cpefbl.
YpaBHeHus (4.1) n (4.2) ana MmeToga npsiMOro MHTErpMpoBaHNA 3anncbiBaloTCA B BUAe

G=a KLK K, § pa dp (E.1.6)
P
F= G. (E.1.7)
a Kt Kv K. =N pi j-2-
[ns eannny nsmepennsa G, kr/u. F, mm1, n P. MMNa
G=3.60m K, K. Kv Aepo -2 (E.1.8)
r
a- G (E.1.9)
7
3.60 a K, K. K. Npi -2-7 <
Ansa eannny namepennsa G. kr/'u. A.mm', n P. 6ap
dpP
G=1138 a K, K, K, 9 pl (E.1.10)
A= (E.1-11)

1138 a KEK -K, N p,|-2

E.2 AHannTnyeckne mMeTofbl pacyeta Ha OCHOBe ypaBHeHI/IVI COCTOAHMUA

E.2.1 PacyeT No ypaBHEHUIO HECKMUMAEMOU XUAKOCTH
TeueHne HecXumaeMoii XUAKOCTU BCerga Aokputuyeckoe. MNoactasms ypaBHeHMs cocToaHuA ([.27) B hopmysbl
MeToAa NPAMOro MHTErpupoBaHns, NoayYnm

K.=~ATRi). (E.2.1)

3aBMCUMOCTb koadppuumeHTa Kn oT OTHOLWEHNA abCoMOTHLIX AaBNeHuii nocne n A0 knanaHa nNpuBefeHa Ha
pucyHke E.1.
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PucyHok E.1 — KoathdpuumeHT Kn gna HecnmaeMoin XuakocTtu

E.2.2 PacueT TeUYEHUSI CKMUMaAEMOW cpefibl N0 YpaBHEHUAM MOCTOSAHHOIO NOKa3aTens U303HTPONLI 1 OMera-

meToga

MopcTtaHoBka ypaBHeHwuii cocTosiHus (4.28) u (4.29) (c Py p, B kauecTBe 6a30B0OI TOUKM) B hopMy/bl MeToga npsi-
MOF0O MHTErpMpoBaHNA 1 Nocneayloliee aHanMTMUeckoe MHTerpuposarmne aaeT popmynbl 4na pacueta Kn, [ia Knkp n Kb.

npusefeHHble B Tabnuuye E.1.

Mpu [15 [kp TeyeHwe kpuTUYecKoe, B MPOTUBHOM Cllyyae AOKpUTUYecKoe. PacyeT BbINOSHAIOT B COOTBETCTBUM C
npunoxeHuem [ n oopmynamu, npuseaeHHbIMu B Tabnuue E. 1.

Tab6bnuya ET— dopmynbl 4ns pacyeta KoadduumeHToB KN, pkp. KMdun K

Kosdr-
-
BUT MoCTOSHHBIV NOKa3aTe b M303HTPOMbI

*n \C.££)

K - "
"oyn -1

Mpun=1 (E.2.3)
Ko=$ f2 hp
> - W
Mpun=1
S.=7,,0.60653 (E.2.5)
(cm. pucyHok E.2)

«Mdp

Mpun=1
K,., = ~ =0.60653

(cm. pucyHok E.2)

(22:4

(E27)

MeTtog
Owmera-meTon
(E.2.10)

(-2-1a>Tp+(w-h(l-P)*
cor(VH-1)11

HaxofsT U3 pelleHns ypaBHeHUs
[2 o (co-l) 3, 3*-<ro-ly +2 fj mp., -1 =0. (E.2.11)

pellaemMoro YUc/ieHHo NGO € UCNo/b30BaHMEM
cbopM]ynbl

(1044600- 1 .HNI40.4/H11M)

| 14—{ -0.009343 mdg¥) (E.2.12)
(cm. pucyHkn E.3 1 E.4)
K

o (E.2.13)

(cm. pucyHkn E.3 n E.4)
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OkoHuaHune Tabnuubl E. 1

Kosd Mertog,
-
emMr [oCTOsAHHBIN NoKasaTesb M303HTPONbI OMera-MeTOA
S . E2.8
Kb E28 (-2 » [« Inp+(co-)-(-p)jf (E 2-14)

[co [VP-1)+la-Pp
(cM. pucyHok E.6)
Mpun=1 (E.2.9)
K, Vv-28Inp
(cm.pucyHok E.5)

MpumevyaHue — TyHKTUPOM AaHbl KOIHULMEHTbI 4151 YPABHEHNSI MOCTOSIHHOTO MokKasaTtesisl M303HTPOMbI
npu pacueTe nNo KOM6GUHaLUW ypaBHeHUI cocTosHuA (Tabnuua E.2) — B 3aBUCMMOCTM OT ynucna Maxa Ha Bxofe B knanaH

PucyHok E.2 — KoadhdpuumeHTsl 1 Knd ana ypaBHeHUss NOCTOSAHHOTO nokasatens U303HTPOMbI
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fv *n*
Mpum 4aHUe — MNYyHKTUPOM AaHbl 3HAYEHUSA ANS ypaBHEHWS MOCTOSHHOrO nokasaTesns M303HTPONbl (A5
cpaBHeHus)
PucyHok E.3 — KoadhdpuumneHTsl n KMkp gna omera-metoaa
Mpum 4YaHUe — TNYyHKTUPOM AaHbl 3HAYEHUSA ANS YpaBHEHWUA MOCTOSHHOrO nokasaTesns W303HTPONbl (A5
cpaBHeHus)

PucyHok E.4 — KoadhcuumeHnTsl pd 1 KMkp Ans omera-meTtoga
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P

PucyHok E.5 — KoadhdpnumeHT Kb A5 ypaBHeHUst NOCTOSIHHOTO NokasaTtesisi N303HTPOrbI

PucyHok E6— KoathdhuuneHt  ansa omera-metoga

E.2.3 PacyeT no kombuHaunn ypaBHeHUn COCTOAHNSA

PacueT maccoBoii CKOPOCTN HA OCHOBE YNPOLLEHHbIX ypaBHEHWU COCTOAHNA MOXET 6bITb UCMOML30BAH U AN CNY-
Yyas. korga cpefa npu N303HTPOMHOM paclIMpPeHnn OAUH UM HECKONIbKO pa3 nepecekaeT KPpUBbIe KMNEHUSA UAN KOHAEH-
cauun. B aTom cnyyae B kaxaoi asosoii 06nacTn 3aBUCMMOCTb NJIOTHOCTW Cpefpl OT AaB/IEHUSI ONUCbIBAETCA CBOUM
ypaBHEHNEM COCTOSIHUS.

MycTb cpefa npu cbpoce ¢ gasnenus P, o gaBnexHus P2 nepecekaeT KpUBble KAMNEHUA U KOHAEHcauun T pas B
Toukax (PiP, p<Y), npuyem Py > > ... > P >> P” Touku (Pti). pO>) gensat otpesok |P1t P2l Ha (T + 1) yacTeit (uHTep-
BasIOB). HA KaXAOM M3 KOTOpbIX 3aBucuMocTb p{P) onucbiBaeTcs ypaBHeHnemM cocTtossHus (4.23) unu ([4.24). npuyem co
CBOVM 3Ha4yeHMeM nokasaTens M303HTPOMbl WM napameTpa omera. MNpu ncnonb3oBaHun ypaBHeHus ([.24) B kayecTse
6a30B0OI TOUKM NPUHUMAIOT HAYa/IbHYIO TOUKY MHTepBana. Ha NnepBoM MHTepBane MOXHO 1CNONb30BaTh Takke ypaBHeHNe
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HecxXnMaeMoi xuakoctun ([.22). PacueT MaccoBoOi CKOPOCTU BbINOJHST Noc/ief0BaTeNIbHO MO yYacTkaM No cneayroue-
My anroputmy:

1) paccuutaTh nepsblii nHTepsan [P,. P;13cornacHo E.2.1 nnu E.2.2:

- eC/n BHYTpU gaHHoro uHtepsana (P>p > P 1)) gocTuraeTcs KpuTuyeckoe TeyeHue, TO pacyeT 3aKOHYEH;

- B NIPOTUBHOM C/lyyae paccyuTartb MacCoByl CKOpocTb GNJ',. cOOTBETCTBYIOLWYI0 faBneHnto P Y 1 nepeiitu k pac-
yeTy NocreayoLmx NHTepBasos:

2) npu pacuyeTe MHTepBasna, HauynHatwouierocs B Touke <PO>. p(i>), yxe paccuMtaHa maccoBas CKOPOCTb * COOT-

BETCTBYlOLLAA AaHHOM Touxe. s pacyeTa MaccoBOi CKOPOCTY BHYTPY LAHHOTO UHTEPBAsa UCMOJb3YI0T ypaBHEHNUs] Me-
TOAA NPSIMOTO MHTETPUPOBAHMS, HO YUMTbIBAOLLME HEHY/IEBYIO CKOPOCTb B Hauyase nHTepsana

(E.2.15)

[JaHHoe ypaBHeHune ya06HO 3anucaTtb B 6e3pasMepHOM Bue, NCNob3ysa Yncno Maxa B Touke (F0>. pO>) n Koathdu-
umeHT K-1

Jn “’—p]l p"

KL _p (79 (E.2.16)

raep=PP>
p = p/pO);
N® — nokasaTesib N303HTPOMbI CO CTOPOHbI AABNEHNI MeHblue P ).
MoactaBnas ypaBHeHus coctosHua ([.28) nnu ([4-29), nony4ynm ypaBHEHUS ANA KPUTUYECKOTO OTHOLWEHUS faBe-
HWii (. koadbpuunentos K m. K\"A n K,1, . npusegerHble B Tabnuue E.2. YpaBHeHus, npusedeHHble B E.2.2 (Tabnuua

E.1). npeacTaBnsAoT co60i nx npefenbHblii ciyyai npu M = 0.

Ecnun r1.0. To KpUTUYECKOE TeyeHne nMeeT MecTo Npu gaBneHun P.p = Pi) n G4,t G'Eu.
Ecnun 1.0. To. ucnonb3ys ypaBHeHusa Tabnuubl E.2. paccuntaTb BenmumHy p'f u.
Ecmp -"fp l< (Pfp < ANs nocnefjHero nHTepsasna), TO KPUTUYECKOe TeyeHne JoCTUraeTcs BHYTpU

3TOr0 uHTEpBana npu P < P* 1 P 1u MaccoByto ckopocTb paccunTLIBaIOT Mo popMmysie

roe K[ — onpegensioT no doopmynam Tabnumupl E.2.

Ecnu KpMTUYECKOE UCTEYEHNE He A0CTUTaeTCs BHYTPU UHTEpBasa, To crefyeT paccumTaTb MaccoBy CKOPOCTb MO
cdhopmyne

< & o = y-.
rae K'u— onpegensawT ana p = P3*lvPo> no hopmynam Tabnuubl E.2. 1 BbINOMHWTBL Nepexog K Toli e npouegype Ans
cieflylouLero uHTepsana.

Tabnuya E.2— dopmynsbl Ana pacyeta koacduymeHTos K,, M, M 1

Koadp- Metog

o™

eHT MocTosiHHbIV NoKasaTeslb U303HTPOMbI Oblera-meTop,

B M7B—2 ]n +|o—1.].— ! PO~

« - 12n.(l+n 1_M2gp.. (E.2.17) ( »-L |» np+( ).(L-p)II'p
K-M vz P P d (Up-1)41
Mpnn=1
K.» =P ~elnp +M’ (E.2.18)
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OkoHuaHue Tabnuuybl E.2

Koadp- MeTog,
dvum- .

eKT MOCTOAHHBIN NoKasaTesib N303KTPOrbI Owera-meTof,
ProM YpaBHeHune

p-e.-C .-fl-ft..]"-< «-*+
+-coInpr-H-M1=0,

(E219

Mpun=1 peliaeMoe YNCNIeHHO NGO C UCNONb30BaHNEM
hopMmy bl
2 (E.220) 2.0+M"
(cm. pucyHok E.2) K '~ (E2-27)
Mpn M « 1 MOXHO NPUMEHATL 60/1€B TOUHYIO
thopmysny
o o , MI (E.2 28)
n .,
y tt-<M -l).fc,
U = M :
“ co-(co-l)-pcp
p — KpWUTUYeckoe OTHOLUEeHWe Aasfe Huii
npn M=
*NKkpM
P K, =%. (E.2.29)
V<o

(E221>
(cm. pucyHok E.2)
Mpun=1
= (E.2.22)
“2-0-hH C-D-d-myne (E2.30)
|co (V<0-1)-1| IU
(E.223)
M+IV ' ( N-1 Ny
l— )y r-—
Mpun=1
Ko*= M -2 [P+M"' exp (- r-| (E.224)

Ecnu Tekywwmnii MHTEpBa NOCNeHNI, TO MAacCOBYH CKOPOCTb paccynTbIBaloT No opmyse

G,,=K* JP p" . (E.2.30a>
roe — onpefensoT Ana p = P2/PO) no coopmynam taébnuupl E.2.

Han6onee BaxHble 1 yacTble C/lyyan pacyeTta no coveTaHuto ypaBHEHU COCTOSHUA NPUBEAEHbI HUXeE.

E.2.3.1 PacueTt Bckunatwouieii xugkoctn. CoyetaHne mogenein HecxMaeMoii XnaxkocTn 1 omera-meToaa.

[ns cnyyas TeyeHus XK-2® Ucnonb3yloT coYeTaHne YpaBHEHUI HECXKUMAEMO XUAKOCTM N OMera-MeToaa.

Ecnu npn N303HTPONHOM pacluMpeHnn cpefbl KpUBas KUNeHWs nepecekaeTcs npu gasnedun PM. P, > P<I>> P2,
TO TeYeHne MOXET 6biTb ONMUCAHO YpaBHEHNEM HECXKMMAaeMOW XnAKocTn Ha uHTepsane [P,. P<1¥ un ypaBHeHnem omera-
MeToga Ha nHTepsane [P<4 P2] c 6a3oBoii Toukoit (P*1). p*1yn BenuumnHoit co= 1//rW B aByxcasHoli 061actu Ana AaHHOW
6a30B0i1 TOUKU. B 3TOM criyyae uncio Maxa B TOUKe NMepeceyeHns co CTOPOHbI ABYX(a3HOoW o6iacTu
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M*“"' =72 o (1"5 -1). (E.2.31)

raBp, =x ].)/ﬂ]_
Mpwn 3Tom ycnosue AM> 1 3anuceiBaoT B Buae

2
@ (E.2.32)
2w+1 Uo0.5 /'
Ecnu ycnosue (E.2.32) BbINOSIHEHO, TO KpUTUYECKOE TeyeHue gocturaetcs B Touke (A:1\ pCl) n
KM, N 2 (1-]i). (E.2.33)

Ecnun ycnosue (E.2.32) He BbINO/IHAETCS, TO UMEET MECTO KpUTUYecKoe UAn AOKpUTMYecKoe TeyeHne B AByXasHoM
obnactu. B atom cnyyae

(r-] l—P.+rOp.|.u "+(0)-1) (p-p)IT

(E.2.34)
* _ %k _ k* _ U __________
roe 0= PiPy
Kputuyeckoe oTHoleHWe AaBneHnit pd HaxoAaT U3 ypaBHEHNS
(0042 nasli— Py ©=0. (E.2.35)
P- P. ft
KOTOPOE NOXET ObITb PELIEHO YNC/IEHHBIMWU MEeTOAamMn N C UCMO/b30BaHNeM NPUGIMKEHHON (hopMy bl
(E.2.36)
k* J 2.1
Voo2-wp,
Mpun A*1' «1 (korga pl = Pll>{PyOqub 6113K0 K 1) 60/1bLUYI0 TOYHOCTL AaeT hopmyna
M’
ft, =ft-ft.
«, K <'>Mo>-].) no M
y VI»—(O»—].) '
M 20.--h (E.2.37)

roe W OCOOTBeTCTByeT KPUTUYECKOMY OTHOLLUEHWIo AaBneHunii npu AN1*= 0 n ero HaxoasaT u3 ypaBHeHus (E.2.11) nam no
topmyne (E.2.12).
[Ans kputnyeckoro TeveHusa (npu p < pd)

ft. (E.2.38)
It o
[t p, O»[l-p,+@P, [B.A0>=1) (P-P,)ii
(E.2.39)

K(p./p-D+lip.

'padhmkn 3aBucumocTtun P = f(p,) n K,, ,p = /"Ph) oT pd ANA pa3NnyHbIX 3HAYEHWI O>NpuBefEeHbl COOTBETCTBEHHO
Ha pucyHkax E.7 n ES.
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e*

Pi

PucyHok E.7 — 3aBucumocTb (kp = /([5,) Npy BCKMNaHUWN XUAKOCTH

G

K>-2
©-3

OmB

©110
oml6

K

PucyHok E.8 — 3aBucumocts KMN<p = /(ftp) npu BCKMNAHUW XNAKOCTN

E.2.3.2 PacueT koHAeHcupytoLierocs rasa. MocTOsHHbIN noka3aTesib U303HTPOMbI C Pa3HbIMU 3HAYEHUAMK nokasa-
Tens Ans rasa v agByxdasHoii o6nacTu

Ana cnyyasn Teuyenus -2® Mcnonb3yoT ypaBHeHUE COCTOAHMA ([.28) C pasHbIMU 3HAYEHWAMMW NokKasaTens U303H-
Tponbl ANA rasa u AByxdasHoil o6nacTu.

Ecnv npyn n303HrponHOM pacluvpeHnmn cpefbl KpMBas KoHAeHcaunn nepecekaeTcs npu jaBneHun a*h\ a, > all>> p2,
TO TeYeHne MOXeT ObITb OnMcaHo ypaBHeHveM ([1.28) ¢ nokasaTeniem U303HTPONbLI N1, Ha uHTepsane [A,, A11¥ (o6nacTb rasa)
1 ypaBHeHveMm ([.28) c nokasaTenem M303HTPONbI N2 Ha uHTepBane [A11l P2 (aByxdasHas o6nacTb).
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Ecm |i, =P fP 2 3,(n,)=]— | . TOKpUTUUYECKOE TeYeHVe He JoCTUraeTcs BHYTpU ra3oBoii obnactu. B atom

cny4dae paccymTbiBalOT YMCO Maxa B To4ke nepece4vyeHusa NUHNUN KOHOEHCaUNN CO CTOPOHbI ,quX(*)a3HOl71 obnactu
M (E.2.40)

Ecnrm MM * 1. 10

isfu 1, ¥ (E.2.41)
zn
Ecnu ycnosue (E.2.41) BbINONHEHO, TO KpUTUUeckoe TeueHue nocturaetca B Touke (PY p<) n
Ph = Pr-

K.«=bln,) (E.2.42)

Ecnu ycnosue (E.2.41) He BbINOMIHAETCS, TO UMEET MECTO KPUTUYECKOe UK AOKPUTUYECKOE TeYeHue B ABYX(a3Hoi
o6nactn. B atom cnyyas

K.. =K [ . (E.2.43)
rae 1N=P'PY

r +iliibnz-1!'u Ay (E.2.44)

{l

n-l
o, n -
1-rn’ 1 0, -1 P, 2 (E.2.45)
11

(Viti ov 1 (E2.49)

E.2.3.3 Omera-meTo[ C ByMS 3HA4YeHUsAMU napameTpa omera

[aHHbIi MeToA MOXeT NPUMeHATbCA ANA TeydeHuin 2@-I, a Takke B psAge cnyyaeB ANA TedyeHuii M-2¢ un X-20
(cm. Tabnuuy A.2).

B aTOM cnyyae npy 303HTPOTHOM pacluMpeHnn cpeabl KpuBas KOHAEHCaLUN UK KUNEHNs nepecekaeTcs npu gasne-
an PY P, >P 7> P2. 1 Teuenne mMoxeT 6bITh onncaHo ypasHeruemM ([.29) ¢ napaMeTpoM L, 1 6a30Boii Toukoii (Py r.t) Ha
nutepsane [P,. P L]n ypasHenvem (4.29) ¢ napametpom O2u 63308011 Toukoit (PY pua untepsane [PY P2).

Ecnmp, =PUYP, rae Pgpfe)]) onpegensioT n3 ypaBHenus (E.2.11) nnu no copmyne (E.2.12). To kpuTn-
ueckoe TeueHue He gocTuraeTcs BHyTpu uHTepsana (P,. P ])]- Toraa paccuuTbiBaloT Yncio Maxa B Touke (P'-l ptlt) co
cTopoHsl nHTepsana [PY P2

(E.2.47)
*r -
ycnosue M'1ir 1 B aTom cnyuae sanuceisaoT B BuAe
1=ea-np. 91, (E.2.48)
® —{to, —1)*p, 2-B»1
EC/IM OHO BbINOJ/IHEHO, TO UMEET MECTO KPUTUUYECKOE TeueHne B Touke <P,.p,) u
P = Pr-
-2 (0o, 1np,+(co,-1) (1-p)))*
e (<».):_( ( p,+( ) (1-p)))) (E.2.49)
bl, (VP.-D +1
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Ecnu ycnosue (E.2.48) He BbINOSIHAETCS, TO UMEET MECTO KpUTUYECKOe UM [OKPUTUYECKOe TEYEHNE Ha NHTepBane
[P '\ P21 Mpu aTom

................ 'y _{-2 |m Infc.(o.-ir(1-P,)]r coc,,
w D, (VH-MI-K 1¥»-1M! (E2'50,
Ph=1>rM “r'm"s (E251)

roe PcpM(a,Z—" ') onpegensT 13 ypasHeHus (E.2.26) nnu no opmynam (E.2.27). (E.2.28),

Ké* = , 1 , (E.2.52)
! Vv A 7T VO (VP.-)+1
s _{-2 0, |©@-Inp, +(0, -1) (1-p,)1-2-w; [w,-(w, —2) 3 |-(ca-Inp, +(©@2-1)-(1-p,)]|
0 .
E.3 PacueT BCoMOraTe ibHblIX BEMUYUH

E.3.1 PacueT BeNNYNH nokasaTens U303HTPONbLI U NnapameTpa omera
E.3.1.1 PacueT BeNIMUMH NoKa3aTesi MU30IHTPONbI U NapameTpa oMera AJ/is rasa U cynepkpuTMyeckoii cpegbl
MokasaTenb N303HTPOMbLI /1, BOOGLLE roBops, He paBeH nokasartento aguabartsl k = c”c.f VimeeT mecto TepmoanHa-
MnYeckoe COOTHOLIEeHne
n = k'K, (E.3.1)

rae K = (rinp//inP)T— 6e3pa3MepHblil KO3 PULMEHT N30TEPMUYECKOW CKUMAEMOCTH.

[ns pacuyeTta 3HauyeHuii N1 nnun pacyeta no popmyne (E.3. 1) yepes BenmumHbl K = cJc™ nk = (Knp/<)1nP)r ansa peasnb-
HOTO rasa u cynepkpuTU4Yeckoii cpefbl cnefyeT UCNOb30BaTb TepMOogMHaMUYeckne 6u6AN0TeKn Unm Tabnmubl.

Mpn Pr<0.7, I, <15unpu P, > 1.0. Tr2 1.5 aonycTumo “cnoib3oBaTh BE/IMYNHY U[eanibHO-ra3oBoro nokasaresis
agnabaTbl K BMECTO BE/IMYUHBI /1.

E.3.1.2 PacueT BeNMUYMH NokasaTens M303HTPONbI U NapameTpa omera Ana aByxdasHbix cpeg 6e3 maccoobmeHa

Ecnu maccoobmeH Mexay XUAKOW 1 ra3oBoit hazamu OTCYTCTBYET WK UM MOXHO nNpeHebpeyb, NnapameTp oMera u
rnokasatesib M303HTPOMbl PaccunTbIBalOT Mo hopmyne

e-(1-e) (N,-n,)*

(i=n 1= gona+(le)-p + EN/p+(1-£) A,

(E3.2)

rae c=
* p.J

Ng = (finPMnPg)*
n, = (dinPMInp|)4;
$g=-{d\npj*nT)p
n=-(anPmn7v
Na=-MnWnPL;
N,=- AnWnP)g

n- P 1
r psc,
P Z R, K - 1
n= mit-
Topc

YpaBHeHue (E.3.2) npuMeHUMO A5 peasibHbiX ra3oB U XUAKOCTEN BO BCEM AnanasoHe faBeHunii, Temnepartyp v 3Ha-
YeHWii r. oAHaKo onpeaesieHne HeKoTOPbIX NapaMeTpoB (Mpexae BCero ,) TpebyeT TOUYHbIX TEPMOANHAMNYECKUX BUBANOTEK.
Mpue 2 0.2 1 BAAAW OT KPUTUYECKON TOUKM XUAKOW hasbl (Mpu npuBefeHHOM gasrieHnn Pu < 0.5) MOXHO npeHe-
6peyb CXMMaeMOCTbIo XUAKOCTU 1 UCNO/b30BaTh 6oslee NpocToe ypaBHeHVe
A x c,/K, -r(l-x) cin

ro=n E.3.3
*-cM+(l-*K . ¢ )
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B cnyuvae, korga nosefeHvie ra3oBoii hasbl 611M3K0 K naeansHoMy (Mpy NPUBEAEHHbIX TeMNepaTtypax 1 faBneHusx
K
rasa P,0<0,7, Tra< 1.5 wnu Pra< 1.0. 2 1.5), MOXHO He yuynTbiBaTb B ypaBHeHuun (E.3.3) MHOXUTEND — .
9

E.3.1.3 PacueT BenMUMH nokasatens U303HTPOMbI U napameTpa omera A5 NapoxugkocTHbIX cmeceli 0fHOKOMMO-
HEHTHbIX cpeg,
[NA 0f4HOKOMMNOHEHTHBIX NAPOXMUAKOCTHLIX CMeceil napameTp oMera pacCcynTbIBalOT N0 ypaBHEHUIO

o=n’'=7~-~"-Nr-2 N [e p,+(1-£) ft]+[c-Ae+(1-E) fc,]=

x +(1-x) (E-3.4)
C..
Nn-2.n-[B-pB+(1-€) p]+[E *a-<1-£)-k.].
X+(1-X) s Zj
P,
roe k4 = (fHnpgtfinPJy- = kg/na;
K, = (r}'lnp’\]nﬂ)rz K/n
A Pepa,-P.,). c/1nrA,
ht, duwp '
h# =\ - h\-

[ns 60NbWINHCTBA UHANBUAYAbHbIX BelecTB BennunHa J1 meHsietcs B npefenax ot 0.04 go 0.16. MeaneHHO BO3-
pacTas BAO/Ib KPUBOW HACBILEHUS OT TPONHOW TOUKM [0 KPUTMUECKOW Touku. VicknoueHne cocTtasnsoT sBogopog (/1 ot
0.16 go 0.21) u renwii (1 ot 0.22 go 0.26).

OcTanbHbie napameTpbl Te xe. 4To u B 3.1.2.

CXVNMaeMOoCTbI XUAKOCTN K B ypaBHeHun (E.3.3) Bclogy, KpOMe OKPeCTHOCTU KPpUTUYECKON TOUKW, MOXHO npeHe-
6peub. npuHumask. = U.

YpaBHeHue (E.3.3) MoxeT 6bITb Takke 3anucaHo B Buae

o=rr'=f0g+ (1- c)-,
@n=P9-Ng (N/Np-1)2+1/Np. (E.3.5)

=V Vv @un-1)2+1mn,.

YpaBHeHus (E.3.5) N03BONSIOT OLEHUTbL BEINUMHY CKauka rnokasaTesns W303HTPONbI Ha rpaHnLe AByxdasHoli obnacTu.
Mpu P < 0.5 gonycTumo oueHMBaTh CBOWCTBA cpeabl N0 MOAENN UAEANbHOIO rasa 1 HECXKUMAEMO XNAKOCTH, NPU-

Humas |i =k =1. p,= £ =0 n npumeHss ypaBHeHune (E.3.4) B Buge
X-(1-x)--1.
c -T c
M“ P-J‘I atE (1-2 N)= -mmmmemeeee- 3-- % eAJf-(1-2-71). (E.3.6)
x+(l—>)-— z' R*
"

Mpun P, < 0.1 MmoXHO cuntatb Zg =1.0 1 «1,0.

MoaToMy npu BbICOKOM r33ocogepxaHunmn (X r 0.5) MOXHO MCnonb3oBaTh YNpoLLEHHOE ypaBHeHne
co=n"'=[x 1—x)-cp 4t (1-2 my. (E3.7)
[ (—o-cp 41 d-2 1)
Ha nuHumn kunenus (npu x = 0. E=0)

to=n"'==p N -U/N,-t)J \ 3¢k, -2 ft N. (E.3.8)
P. Zj A «
Mpu P, <0.5

w=n'=w=— ——— M1 (E.3.9)
P, 729
E.3.1.4 PacueT Be/IMuMH nokasaTesist M309HTPONbI 1 NapaMeTpa OMera AByXTOUEUHbIM METOAOM
[N MHOTOKOMMOHEHTHbIX ABYX(pa3HbIX CMeceil ¢ MacCoo6MEeHOM MexAy ra3oBoii 1 XWAKON hasamu pacueT na-
pameTpa omera (nokasatesnsi U303HTPOMbI) TpebyeT NpoBeAeHUst pacyeToB (pa3oBOr0 PABHOBECUS, B TOM YuC/ie yuyeta
M3MEHEHWs1 COCTABOB XWUAKOM 1 ra3oBoit ha3 B NpoL,ecce CnapeHus nan KoHgeHcauum.
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OfiHaKo eCcnn U3BEeCTHbl 3HAYEHUS NAOTHOCTEN AN1A ABYX AABNEHWUI NPU U303HTPONHOM pPaclUMpeHnu, 3HauyeHue
napameTpa omera WAy MokasaTens U303HTPOMbl MOXHO OLEHUTb M3 ypaBHeHuii (4.28) wan (4.29). B yacTHocTH, ecnu
[lOoNosTHUTENbHO K 6a30BOI TOUke P". p* n3BeCTHa BennyMHa NAOTHOCTK AN BTOPOI Toukn P *\ p", napameTtp omera ans
omera-meTofa onpefensioT no opmyne

!
w P -l (E.3.10)
P/P-T

PekomeHayeTcs Mcnonb3oBaTb B KaYecTBe BTOPOI TOUKM 3HAYEHME MIOTHOCTU NPU U303HTPOMHOM pacluVpeHnm

npu gasneHun 90 % ot 6a3oBoro: P** = P09 = 0.9-P*. B atom cnyyas

=9(p'/p0a- 1). (E.3.11)

AHaNoOM4HO NpW UCNoNb30BaHUN ypaBHeHus ([-28) nokasaTe b N303HTPOMbI ABYX(HA3HON cMecn MoXeT 6bITb pac-
cynTaH no ABYM To4kam no copmysne

(E.3.12)
In(p/p )
E.3.2 Pacuet nnoTHOCTM cpefbl
E.3.2.1 PacyeT NNOTHOCTK ra3a 1 cynepkpuTU4eckoi cpeabl
MnoTtHocTb rasa p, nNpu gaesnedun P, n Temnepatype I, MOXeT 6bITb paccunTaHa no ypaBHeHNo
P.-M, P (E.3.13)

ZRT~Z-Rar,'

MonsapHaa maoca MT 1 KO3 pMUMEHT CXUMaEMOCT Z MOryT 6biTb OnNpefesieHbl C NCNONb30BaHNEM Pa3/IMYHbIX
TepMoauHamMuyecknx 6nbnnoTek n Tabnuu, a Takke no Tadbnuuam W.1 n N.3. a Takke no rpacduky pucyHka 1.2.

E.3.2.2 PacueT n/I0THOCTU ABYX(a3HOl ra3oxnakocTHON cmecu

MNoTHOCTL ABYX(ha3HOW CMecu paccunTbiBalOT MO ypaBHEHIO

X 1-x
p. = (E.3.14)
Pu h p

Baanu ot kputnyeckoit Toukmn (npu Pr<0,1) ~ «1.0. 1 npu 60nbwnx razocogepxanusx (x > 0.5) smecto (E.3.14)
MOXHO Mcnonb3oBaTh 60nee NpocToe ypaBHeHne
(E.3.15)

E.3.3 OnpepeneHune TOUKM NepecevyeHns N303HTPONbI C rpaHuLein AByxdasHoii o6nactu

Ecnu npouecc cbpoca nNponcxoAnT C BCKUMAHWEM WM KOHAeHcauuel, Heo6x0AuMo onpeaennTb TOUYKKM nepece-
YeHWs U303HTPONLI C rpaHuLein AByxdasHoii obnact. B obem cnyyas Ana 3Toro cnegyeT UCNOb30BaTb COOTBETCTBY-
olwme TepMogmHamMuyeckme 6ubnnoTekn, Tabnuubl nnn asosble gnarpammbl. OfHAKO B HEKOTOPbIX OMUCAaHHbIX HUXe
cnyvasx mMoryT 6blTb NCNONb30BaHbl 60/1€€ NPOCTbIB METOABI.

E.3.3.1 BckunaHue xuakocTtum

[laBneHvie BCKUMaHUA XWAKOCTW ONpefenaiT npu sHTanbnun s = sl OfgHako npu pasneHusax fo 10 MMa sHe
oKpecTHocTell Kputuyeckoii Touku (npu Tf = 7,/T ™ < 0.9) 3TO 3HaUYeHME NpaKTUYeCcKn coBnagaeT ¢ aBNEeHUEM HaCbILLeH-
HbiX napos npu I = Tv COOTBETCTBEHHO A1 OAHOKOMMOHEHTHbIX CPe/, MOXHO MCMNOJIb30BaTh COOTBETCTBYIOLNE KPUBbIE
nnun Tabnuubl JaBNeHNA HaCbILWEHHbIX NapoB.

E.3.3.2 KoHgeHcaumnsa rasa

[N 0f4HOKOMNOHEHTHbIX ra30B BHE 30HbI KPUTMYECKOW Touku (npu Pr < 0,5) Ana onpefeneHns BO3MOXHOCTU KOH-
fJeHcauun cnedyeT CpaBHUTb 3HaYeHUs TemnepaTypHbIX nokasaTeneit U303HTponbl rasa /1 v gByxdasHoli cpeabl J1 npu
Py (cm. E.3.1.3). Ecnm N1g» J1. TO KOHAEHCAUUA MOXET UMeTb MeCTo M ByAeT CyLeCcTBEHHO BAMATbL HA MacCOBYH CKO-
pocTb npu cbpoce, N eB HaA0 yunTbiBaTb NpU pacyeTe. B npoTMBHOM cnyyaB eB He ByAeT UM MOXHO He yuuTbiBaTb pas-
nnune Ko MULNEHTOB N303HTPOMbI CYXOro 1 B/I&XHOrO rasa.

[laBneHvie Hayana KOHAEHCaLMn MOXHO ONpeAennTb N3 ypaBHeHUs

= . (E.3.16)
E.3.4 PacueT gaBfeHus HacbllWeHns cpefbl (AaBNEHNSI HACBILEHHOTO napa)
[ns pacyeTa faBnEHNs HACBILLEHHOTO napa MOryT 6blTb UCMONb30BaHbI COOTBETCTBYHOLLNE TEPMOAUHAMUYECKME

6VGINOTEKN, OMUCHIBAIOWNE KPUBYIO HACHILLEHHbIX MAPOB MHANBUAYA/IbHLIX BELWECTB COOTBETCTBYIOWMMMU YPABHEHUAMU.
Hau6onee 4acTo AN 3TO/ LieiM UCNONb3YIOT ypaBHEHWe AHTyaHa

P =exp a+—+cln(l)-»-c/ T4 (E.3.17)
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roe P — a6conoTHoe gaBnexue. Ma:
I — Temnepartypa. K:
a. b.c.d.e — koadhuLMeHTbI, onNpeaensieMble B 3aBUCMMOCTH OT paGoueil cpefbl, 415 HEKOTOPbIX CPes NPUBEAEHbI
B Tabnuue W.2.

E.4 PacueT npu TeyeHnn BOLAHOTO napa

E.4.1 O6wwne nonoxeHnsa

Mpwn pacyeTe TeyeHMA BOASHOrO napa MoryT 6biTb MCNOMb30BaHbl METOAbI, U3/T0XKEHHbIE B pasgenax E.1 — E.3 u
NPYIMEHUMbIE K TEYEHUIO «PETYNAPHbIX» CPef.

OpHako, Tak kak cnydaii TeueHus BOAAHOro napa BCTpeYaeTCs OYeHb YacTo, B JaHHOM pasjene npuBefeHbl roto-
Bble K NCMOMb30BaHNI0 rpadukv, paccunmtaHHble MeTO40M NPAMOro MHTErpupoBaHns Mo Haubonee TOYHbIM Ha CerofHs
ypaBHEHUsIM pacuyeTa Tennounsnyecknx CBoWCTB 1 ha3oBOro paBHOBECUS BOAbI W Napa, NpeanoxeHHbIM MexayHapos-
Holi Accoumauueii no CeolictBam Bogbl 1 BogsiHoro Mapa fhtlp.y/wvnv.iapws.org").

E.4.2 TeyeHue BNaxHoOro BOASHOro napa

Mpu TeYeHU BNAXHOTO (HACBILEHHOrO) BOAAHOIO Napa Kputuyeckas MmaccoBasi CKOpOCTb MOXET 6bITb paccumTaHa
no ypasHeHuto (4.3).

Mpu aTom KoadhpuumeHT K, ,p onpeaenstoT no rpacdunkam pucyHkos E.9 n E.10. MNOTHOCTb BNaxHoro napa onpege-
nAwT no ypaBHeHusam (E.3.14) unu (E.3.15), npyn 3TOM NIOTHOCTb HACbILWEHHOro BOAAHOr0 Napa MoxeT 6bITb paccuMTaHa
no ypasHeHusm (E.3.13). 3aBUCUMOCTb KOadphuLneHTa CxumaemMocTn Z oT faBneHns P, npusefeHa Ha rpadvike pucyHka
E.11. yaenbHas rasoBasi NOCTOsSIHHAs BoAsiHOro napa P>a = 461.526 [x"(kr K), 3aBUCMMOCTb NPUBELEHHOIN Temnepary-
pbl HacbllWeHHbIX napos Tr oT gaBneHua P, npusBefdeHa Ha rpadvke pucyHka E.12. kpuTuueckas Temnepartypa BOfbl
T_ =647,096 K. 3aBUCMMOCTb NJIOTHOCTW BOAbI HA MMHUMN HACbILEHUA P, OT AaBnieHnsa P, npuBegeHa Ha rpadyuke pucyHka
E.13.

PucyHok E.9 — 3aBucumoctb Kn  =/(P,) 4N BNaXHOT0 BOASIHOTO napa
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PucyHok E.10 — 3aBucumocTtb Knkp = f(P,) A4na BNaXxHOro BoASHOro napa B6/M3n KpUTUYECKO TOUKM

2

PucyHok E.11 — 3aBucumocTtb Z = /(P,) ANA HaCbILLEHHOTo BOAAHOrO napa
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PucyHok E.13 — 3asucumocTb p, = /(P,) 4N5 BOAbI HA IMHUWN HACbILLEHNA

E.5 MeTogbl y4eTa HepaBHOBECHOCTU

M3n0XeHHbIe B aHHOM NYHKTE METO/bl:

- NO3BOJIAOT yUnTbIBATb 3D PEKT TEPMUUECKOV HEPABHOBECHOCTU (3a4€PXKM BCKMNAHUS) Npu c6poce BekunatoLei
XNAKOCTU nnun AByxdasHoi cpefpbl NpM MasbiX MacCoBbIX ra3ocogepXaHnsax (4o 00 );

- OCHOBaHbl (MPSAMO W/W KOCBEHHO) Ha 3MMUPUYECKNX COOTHOLLUEHUSX, NO3BOJMAIOWMX BblpaXaTb HEpaBHOBECHOE
rasocofiepxaHvie yepes paBHOBECHOE.

E.5.1 MeTog nNpAMOro UHTErpMpoBaHNA C y4eTOM HEPaBHOBECHOCTH

MeTopa npeacTaBnsieT co6oii mMoauchmKauuio MeToda NPAMOro WHTEerpupoBaHus, usnoxeHHoro B E.1.1. EguH-
CTBEHHOE W3MEHEHME 3ak/yvaeTcss B TOM, YTO NpW pacuyeTe NAOTHOCTU AByxdasHoii cpeabl no opmyne (E.3.14) ana
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KnanaHoB, y KOTOPbIX [/IMHA BXOAHOTO WTyLepa knanaHa (40 cefna) /LW MeHbLue AJINHBI /LT paoMm = 0.1 m. va KOTOpOW (Kak
cuMTaeTCs Ha OCHOBe 3KCNepuMeHTaslbHbIX JaHHbIX) yCTaHaBNBaeTCA paBHOBECHOe TeueHne, BMeCTO paBHOBECHOrO ra-
30COflePXaHNs X UCMOMb3YIT HepPaBHOBECHOE "VOpAfH. onpeAensieMoe no opmysne

=X+ (X-X,)y A — (E5-1)

E.5.2 Omera-meTof C y4eTOM HepaBHOBECHOCTMN ANs c6poca Of4HOKOMMNOHEHTHOW XNAKOCTU Unn
AByXxda3Hoi cmecn Ha ocHoBe MeToamku ISO 4126-10
MeTog oCHOBaAH Ha 3MMMPUYECKOM COOTHOLLIEHUN BUAA

r ok

dP dP*
KOTOpoe MOXHO nepedopMyiMpoBaTh B TEpPMUHAX NapaMeTpa omera.
E.5.2.1 C6pocC HacCbILWEeHHOM XUAKOCTH Unun ABYyxdasHoin cmecu (MapaMeTpbl HACbILLEHUSI HAa BXOAe B knanaH)
MeTopa npeacTtaBnseTt co6oii MogudmkaLmio oMera-MeToAa, U3NoxXeHHoro B E.2.2. OCHOBHOe pa3ninuune 3akiyvaeT-
¢ B U3MeHeHun hopmyn nyHkTos E.3.1.2 n E.3.1.3. no KOTOPbIM paccunTbiBaloT napameTp 0> B hopmynbl BBeAeH hakTop
yuyeTa HepaBHoBecHocTu JI/ (0 s N s 1). xapakTepusyLinii ctTeneHb HEPaBHOBECHOCTU TeUeHus

(E.5.2)

o=M -A'-2A-[c q33+(1-e).p,]+[e-l19+(1-8).*,]| W+-L.(1-/V) =

wH(l —)—— (E.5.3)

%’5 CSI‘D A<-2-A-[f-pe-(1-f).p,J +[e-i,+(1-e)-ft.] W+— (1-N).
1 ). n,
X+ (L_x).Ti

ONs naeanbHOro rasa v HeCKUMAaeMol XUgKocTu

X +(1- X)——
Cy C,
K +e (1-2-N1)[ W --—(111): mAl+e (1-2 N) -Ar-— -(1-0r). (E.5.4)
p *9 X+ (1——)9()-ft Z»'R’'*
3HayeHne N = 1 cOOTBETCTBYET MOSIHOCTLIO PABHOBECHOMY TeyeHuto, 3HayeHne N = 0 — MoJIHOCTbI0O HepaBHOBEC-
HOMY. T.e. TEYEHUIO C OTCYTCTBMEM MaccoobmMeHa Mexay hasamu («3aMOPOXEHHOMY» TEUEHWUI).
dakTop yyeTa HepaBHoBecHOCTM N onpefensaT 13 ypaBHeHuUs

(E.5.5)

B cdopmyne (E.5.5) napameTp «a» npuvHumaloT paBHbiM 0.4. a UHAEKC «1» nokasblBaeT, YTO COOTBETCTBYIOLINE
napameTpbl 6epyT Ha BXofe B knanaH.

MpumevaHne — Mpux, <0,005 3HayeHne a = 0.4 okasblBaeTCA 3aBEOMO 3aHWKEHHbIM, U METO/, faeT KOH-
cepBaTMBHYI0 OL,eHKY MPOMYCKHOM CMOCOBGHOCTY.

B ypasHeHve (E.5.5) BXoguT KpuTuyeckoe OTHOLIEHWe AaBfeHuii pd. KoTopoe onpefensloT No ypaBHEHUAM
(E.2.11) — (E.2.12) nu60 no rpacpmkam E.3 — E.4. B 3aBNCHMOCTN OT BE/IMYMHBI NapameTpa 0> KOTOPOe COr/lacHO ypas-
HeHusam (E.5.3) — (E.5.4f camo 3asucut ot N. MoaTomy BesiMYnHbl N UM onpeaensiT UtepaunoHHo:

- npuHmMmMaloT N =

- onpegensawT on @

- paccumTbiBaloT no (E.5.5) HoBoe 3HauyeHne napameTpa N-.

- NOBTOPSAIOT UTepauumn Ao Tex nop. noka 3HavyeHns N. com Pth He nepecTaHyT MEHATLCA B nNpejenax WHXeHepHo
TouHOCTH (3 %). O6bIYHO fOCTATOYHO 3 — 4 UTepauui.

KoahpuuneHtsl K, un b onpefensitoT B cOOTBETCTBUU ¢ Tabnuueit E.1 n rpacpmkamn E.3 — E.4. maccoBasi CKo-
pocTb G'ceaj — no ypaeHeHusam (4.3) nan (4.4). nponyckHas cnocobHocTb G — no (4.1). MNpwn aTom, koadurumneHT pac-
X0fia & paccunTbiBalOT Mo opmyne

a=£0«a, + (1 - *0) «2- (E.5.6)

e o6bemMHoe ra3ocofepxaHue B cefjie knanaHa eQMOXHO ONpeAesiuTb U3 ypaBHeHUs

P.
=1~ E.5.7
Bo=1 Pu.|lco(1/po-1)+1]- ( )

[ON5 HECKMMAEMOM XUAKOCTY B ypaBHeHUM (E.5.7) BMeCTo p0, MOXHO UCMONb30BaTb BEUUMHY P,
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E.5.2.2 C6poC XMAKOCTM C TemnepaTypoli Huxe TeMnepaTtypbl HACbILEHUSI C BCKMNAHMEM B knanaHe [0 BXoja B
ceAno wnu B cefne knanaHa

[na pacueta NpYMeHSIOT MOAUUKALMI0 METOAMKM, onncaHHol B E.2.3.1. KoaddpuuneHT Kn onpeaenstoT no ypas-
HeHusm (E.2.33) n (E.2.34). ogHako B (E.2.34) ucnonb3yoT MoanMULMPOBAaHHOE 3HAYEHME NapamMeTpa omera, onpeaens-
emoe no ypaBHeHusam (E.5.3) unu (E.5.4). npu aTom ans pacyeta napameTtpa N cnegyeT npumeHsTb ypaBHeHue (E.5.8),
npuHUMas a = Bce napameTpbl B ypaBHeHusx (E.5.3). (E.5.4) n (E.5.8) 6epyT B Touke (A*1). p<')) Ha NMHUN HaCbI-
LeHus.

(E5.8)

Tak Kak BennumHa napameTpa N u. cnegosaTenbHO, napameTpa oMera CTaHOBUTCA 3aBucALleli 0T B KpuTuueckoe
OTHOLLEeHWe AaBfeHuli N KPUTUYECKYI0 MaCCOBYIO CKOPOCTb Heflb3A onpefensiTb No ypaBHEHUAM Wan rpacukam nyHkta
E.2.3.1. Vix onpefenaioT n3 ycnosma nepBoro makcmmyma KRHa nHtepsane ot p, o p = PJPy Ansa yero mMoryt ucnosb-
30BaTbCA CTaHAAPTHbIE YNC/IEHHbIE MeTO bl — HanpuMep, pasjesieHne JaHHOro uHTepeasia Ha Mesikue oTpesku 1 nocne-
foBaTe bHbI pacyeT 3HadeHnit Kn Ha KoHL,ax 0TpeskoB, HaunHas ¢ p-.

[ns pacyeta KoadhuumeHTa pacxoga ncnonb3yT popmyny (E.5.7).

E.5.3 Omera-meTof C yueTOM HEPaBHOBECHOCTU ANS1 c6poca OAHOKOMMOHEHTHOW XUAKOCTW Un

AByxtasHoli cmecu Ha ocHoBe MeToAaukn Henry- Fauske

[laHHbIi METO/Z OCHOBAH Ha C/ieflyloleM COOTHOLEHUN MeX Ay HepaBHOBECHLIM N paBHOBECHbLIM ra3ocogepXaHnem

dx

c, X (E.5.9)
dpP dpP’

e =1+12. L (E.5.10)

roe cl— KOHCTaHTa, paccunTbiBaemas no hopmysie, Nosy4yeHHO! Ha OCHOBE OMbITHbIX AaHHbIX;
MUItIXSDK ~ M

Mpy 3TOM cuuTaeTcs, YTO HEPaBHOBECHOE BCKWMaHWe XWAKOCTU HACTO/IbKO Masio, YTO He B/UAET Ha BEeNYUHY
MaccoBOI CKOpOCTM npu c6poce (T.e. NOCNEAHAA MOXeT OblTb NOCYATAHA MO MOAENN «3aMOPOXEHHOr0» TeYeHUsi), HO
onpegenseTt BEINUNHY KDUTUYECKOTO AaB/IEHNA B Cef/1e KnanaHa.

Mpu KPUTNYECKOM AaBleHUN BEMUYMHY MaccOoBOl CKOPOCTU onpedenstoT no dopmyne (E.1.5). MpupasBHuBas mac-
COBble CKOPOCTHW, paccynTaHHble Mo MOAENN «3aMOPOXEHHOro» TeyeHns u no dpopmyne (E.1.5). MOXHO nonyuntb hopmy-
Nbl ANS KPUTUYECKOTO AaBEHUSI U MACcCOBOI CKOPOCTU.

E.5.3.1 C6pOC XUAKOCTN HA IMHUN HACbILLEHNSA

B aToM cnyuyae AaHHbli MeTof NPUBOAUT K CNefyloWnM ypaBHEHNAM 1A KPUTUYECKOro AaBfieHWs U MaccoBol
CKopoCTyH

&e=— IT-; <%-5.11)
1+yyc.
K,,="2 (1-1U- (E.5.12)
I'ae 6e3pa3mepHblii NapaMeTp c, ONpeaensioT Kak
¢ =2c¢ — to, (E.5.13)
P.

a napameTp O>paccuyuTbiBalOT NO ypaBHeHUAM nyHkTa E.3.1.3. Hanpumep, no ypaBHeHuto (E.3.8) nnu (E.3.9). B kauectBe
KoahhuumneHTa pacxoga MCNoNb3yT 3HAYEHNE XV

E.5.3.2 C6poc XnaKoctu ¢ TemnepaTypoii Huke TemnepaTypbl HacbIWEeHUs

KpuTnyeckoe faBneHve paccumTbiBaloT no hopmyne

2P, (E.5.14)
l+pP,+Vv(1-P.)'*4p,/cl
roep,= POVP,;
p(l)— flaBfleHne HacbllLeHHbIX NapoB:
C, — onpeAensioT No ypaBHEHNIO
c, = 2-c, , (E.5.15)
R
B KOTOPOM MapameTpbl onpeAensoT nNpyu 4aBNeHUU HaCbIWEHHbIX NapoB MapameTp 0 paccynTbIBAKOT MO ypaBHEHW-

AM nyHkTa E.3.1.3. Hanpumep, no ypasHeHuto (E.3.8) unu (E.3.9). MaccoBylo CKOpPOCTb ONpefenstoT C UCNO/Ib30BaHNEM
ypaBHeHus (E.5.12). B kayecTse koahuuymeHTa pacxofa UCNONb3y0T 3HaYeHne av
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E.5.3.3 C6poc cmecun XUAKOCTU 1 napa (Npu HA3KOM ra3ocogepxaHmnn).
KpuTnueckoe fasneHve onpeaensioT n3 ypaBHeHUs

" 5 >brnp”.(-c).(-p.)j

. (E.5.16)
e )+l
le+(1-e)o>C,- (ypea 1)
pelaemMoro YncsieHHbIMM MeTogamu. MapameTp to paccunTbiBAOT N0 ypaBHeHMAM nyHkra E.3.1.3.
MaccoByto CKOPOCTb onpeAensaoT U3 ypaBHeHUs
_j2 1-Elnp..+(1 B (l-pJ
= * (E.5.17)
E—(yp.,—l) 1
(ato ypaBHeHue omera-meTtoga (E.2.10), HO co 3HauyeHueM to Ana TeyeHuss 6e3 maccoobMeHa. paBHbIM C. — CM. MYHKT

E.3.1.2). B kayecTBe koahuumeHTa pacxoga Ucnonb3yroT 3Ha4YeHue a,.
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MpunoxeHue X
(cnpaBo4HOE)

PacueT Temnepatypbl copacbiBaeMoil cpefbl U MatepuanoB cTeHok MK 1 Tpy6onpoBOAOB CUCTEMbI
cbpoca

X.1 TemnepaTypa cpefbl MOXET CYLLeCTBEHHO W3MEHATLCA B Mpoliecce c6poca no xofdy TeueHus cpefbl B MK
1 B OTBOASALLEM TPYy6GONpPOBOAE. YUeT 3TUX U3MEHEHWI BaxXeH /A NpaBu/IbHOTO pacyeta Tennousnyeckux CBOCTB n
arperaTHOro COCTOSIHWSI Cpefibl, & Takke A/ NPaBWIbHON OLIEHKU TeMMepaTypbl MaTepuana knanaHa v Tpy6onpoBoAoB
cucTembl cbpoca. Temnepatypy cregyeT yuuTbiBaTh npu Boibope maTepuana MK un Tpy6onpoBogoB. OCO6EHHO BaxeH
npaBuUbHbINA pacueT TeMnepaTypbl Npy copoce razoo6pasHbiX Cpes, KorAa U3MeHeHUs TeMnepaTypbl MOryT GbiTb 0CO6GEH-
HO 3HAYUTESbHbI.

X.2 Mpu pacyeTe TemnepaTtyp npu aBapuitHom c6poce cpefpbl TeN0Bble NMPOLECChl fOMycKaeTcs cunTaTb agu-
abaTnueckumu n npeHe6peraTb TeNJI006MEHOM C OKpyxatolieli cpefoii, Tak kak cucTemMy aBapuiiHoro cépoca 06bI4HO
XOPOLLO TEeN/I0M30MMPYIOT, a cam npoLecc c6poca NPOUCXOANT GbICTPO.

)K.3 PacueT TemMnepaTypbl cpefbl Ha BCeM NPOTshKeHUK NyTu c6poca BbIMOHSIOT O4HOBPEMEHHO C pacyeToM npo-
MyckHoli cnoco6HocTH MK 1 pacyeTom NoTepb B 0TBOASALLEM TPyGonpoBoge. Mpu 3TOM UCMOMb3YIOT ypaBHEHUE COXPAHEHWS!
3Heprun, B KOTOPOM He YUUTLIBAIOT MMAPOCTATUYECKUIA UNEH, NPAKTUYECKN HE OKa3biBatOLLWA BANUSHUA HA TemnepaTtypy

h- — =/ =const. (K.1)

YpaBHeHune (K.1l) yuutbiBaeT adppekt Ixoyna-ToMCOHa ANS HEUAEaNbHOro rasa, a Taxke oxnaxaeHue rasa npu
yckopeHuu. MNpu 3TOM TeueHne cpefbl MOXHO NMPUBANKEHHO cuMTaTb M303HTPOMHBLIM TOMbKO A0 ceana MK.

X.4 Temnepartypy cpefbl TOB ceane MK (C y4eTOM N303HTPONHOCTU TEYEHNS [0 Cefnia) MOXHO NMPUOAVKEHHO pac-
cunTaTb U3 ypaBHeHUA

TO=T(PO.s,). (K.2)
[Ans ngeansHoro rasa:
- NPV KpUTMYeckom TedeHun B MK
(K.3)
T -w F
- NpU AOKpUTUYECKOM TeveHun B MK
Z= A (0K.4)

XK.5 [lns pacueTta TemnepaTypbl cTeHok MK n Tpy6onpoBoA0B cucTemMbl cb6poca onpefensiioT Tak HasbiBaemy
«Temneparypy TOpMOXeHus» cpeabl [1cpM. yunTbiBaKLLY TONbKO HengeanbHOCTb cpefpl. Temnepatypy 7topM onpepe-
NAKT N3 ypaBHEHNUA

h(P. 7Tcpu) = ft, = const. (K.5)
[onyckaeTcst NPUMEHATb ypaBHEHNE

Nop-=ri +MIT (P-pi)- (>K'6)

Ans npaeansHoro rasa 7topM=T,.
.0 Temnepartypa CTEHOK [CT oTnnMyaeTca oT TemnepaTypbl cpefbl BCNEACTBUE HATMUYUSA NOTPAHNYHOro cnoa B6au-
31 cTeHok MK 1 Tpy6onpoBogoB cuctemsl copoca. TemnepaTtypy paccunTbiBalOT N0 ypaBHEHUIO

T,=rTwr*A-1)T. OK.7)
rper=Pr'4; OK'B)

[onyckaeTtcs npuHumats r= 0.85.
B yacTHOCTU, MpuU KpUTUYECKOM TeYeHUW WAeanbHOro rasa Temnepatypa maTepuana cegna MK moxeTt 6bITb pac-

cumTaHa no copmyne
n-1
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MpunoxeHne N
(cnpaBoyHoe)

Tabnuubl 1 rpadukn 4Ns pacyeToB

N.1 XapakTtepucTuku (Tennodusnyeckme cBoiicTea) paboumx cpes onpenensoT No cnpaBoyYHUKaM, HanpumMep. [8].
(9]. [10]. [11]. [12]. XapaKTepuCTMKM Hanbonee 4acTo BCTpevatLwmxca paboumx cpes npuBegeHs! B Tabnuuax M.1—N.3.

Tabnuuya W1 — XapakTepucTnkm pabouymx cpeg,

)’,qeanaﬂ rasosas

M Mokasarens Kputuue Kputn- Kputn-
XunKn- o apunabatbl Knpun P noctoaxnan Rw P P
yeckasa abCoONTHOM ckoe ot- Heckan
HanmeHoBaHMe rasa mMacca HOWeHne Aasne- Temne-
tdopmy- pasnennn 1,013 o
na rasa Mnv 6ap u Temnepa- Aaonenrin AxOkrK) KTC M/(KT K) Hue patypa
KNYMonb Type 0 -c Pap V  6ap V K
A30T M 28.02 1.40 0.528 298.0 30.25 33.94  126.05
AMMUaK MH3 17,03 1.32 0.543 490.0 49.80 112.98  405.55
AproH A (AT) 39.91 1.67 0.488 207.0 21.20 4864  151.15
ALeTuneH chi2 26.02 1.23 0.559 320.0 32.50 62.82  309.15
ByTaH cin,0 58.08 1.10 0.586 143.0 14.60 36.48  426.15
Bopgoposa H2 2.015 141 0.527 4120.0 420.00 12.97 33.25
Bo3ayx * 28.96 1.40 0.528 287.0 29.27 37.69  132.45
Tenmit He 4.00 1.66 0557 20800  212.00 2.37 5.22
,D,mchopxnoismeTaH chcifl 86.47 1.14 0.576 68.6 7.00 49.14 370.15
(cbpeoH xnaga-
rent 22. XnafoH 22)
Kucnopopg °? 32.00 1.40 0.528 259.0 26.50 50.36 154.35
MeTaH Ox, 16.03 1.30 0.547 515.0 52.60 46.41 190.65
OKuch yrnepoga co 28.00 1.40 0.528 298.0 30.25 35.46  134.15
Mpona c3ud 44.06 1.14 0.576 189.0 19.25 4357  368.75
CepHUCTbIN aHruapug, SOZ 64.07 1.40 0.528 130.0 13.23 78.73 430.35
CepoBoAopos H2s 34.08 1.30 0.547 244.0 24.90 90.08 37355
Xnop cl 70.91 1.34 0.540 118.0 11.95 7711 41715
XNOpUCTBIA MeTUA cHicl 50.48 1.20 0.564 165.0 16.80 66.47 416,25
Yrnekucnbiii ra3 co 2 44.00 1.31 0.545 189.0 19.25 73.97 304,25
S1an C2HA 30.05 1,22 0.560 277.0 28.20 49.45  305.25
Smune c2rd 28.03 1,24 0.557 296.0 30.23 51.57  282.85
Tab6nuuya W.2— KoadhduymenTbl 418 ypaBHeHUA AHTyaHa
Koachpuumnentsl ana ypasHeHns AHTyaHa
Cpepa
a b c d e
Asor 58,282 -1084.100 -8.31440 4.4127 102 1
AmMMuMak 90.483 -4669.700 -11.60700 1.719410 2 1
AproH 42.127 -1093,100 -4.14250 5.7254 10'H 2
AueTuneH 39,630 -2552.200 -2.78000 2.3930 10'16 b
ByTaH 66.343 -4363.200 -7.04600 9.450910 -6 2
Bogopoa 12.690 -94.896 1,11250 3.2015-104 2
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OKoHuaHue Tabnuubl UN.2

Cpepa

Bo3gyx
Tenuid

OundTopxnopmeTtaH (hpeoH

Xﬂ{il,an'EHT 22.xna,q0H 22)
Kucnopog

MeTaH

Okuncb yrnepoga
MponaH

CepHWUCTbI aHTuapug
CepoBogopog

Xnop

XNnopucTblii MeTun
Yrnekucnolii ra3

OTaH

OTnneH

a

21.662
11.533
116.060

51.245
39.205
45.698
59.078
47.365
85.584
71.334
44.555
140.54
51.857
53.963

FOCT 12.2.085—2017

KoathhrLmeHTbI ANs ypaBHEHUs! AHTyaHa

b

-692.390
-8.990
-4888.400

-1200.200
-1324.400
-1076.600
-3492.600
-4084.500
-3839.900
-3855,000
-3521.300
-4735.000
-2598.700
-2443.000

Ta6nunuya W.3— KoadhduumneHT cxmmaemocTtn Z

P, MTa(6ap)

0

10.0 (100.0y
20.0 2000y
30.0 (300.0)
40.0 (400.0)

100.0 (1000.0)

0
100.0 (1000.0y

0

10,0 ¢100.0y
20.0 200.0y
30.0 (300.0)
40.0 (400.0)
50.0 (500.0)
80.0 (800.0)
100.0 (1000.0y

273 (0)

1.00
0.98
1.03
1,13
1,27
2.03

1.00

171

1.00
0.92
091
0.97
1.07
117
153
177

1,00

c

-0.39208
0.67240
-16.48600

-6.43610
-3.43660
-4.88140
-6.06690
-3.64690
-11.19900
-8.51710
-3.42580
-21.26800
-5.12830
-5.56430

d

4.7574-10%
2.7430-10-1
2.7234 102

2.8405 10-
3.1019-10-5
7.5673 10s
1.0919t0 '
1.7990-10-17
1.8848 10-
1.2378 10-2
5.631210'17
4.0909 10 2
1.4913-10"5
1.9079106

Koatpchuument cxumaemoctn cpegz npu I, kK (r, ‘C|

323 (50)
a30T 1 BO3AyX
1.00
1.02
1.08
1.16
1.26
1.94
BOAOPOA
1.00
1.60
kucnopog
1.00
0,97

MeTaH

1.00

373(100)

1,00
1.04
1,09
117
1.25
1.80

1.00

1.52

1.00
1.00
1,02
1.07
1.12
1.20
1.44
1.59

1.00

— — — O

N PO/ O — — O PO PO PO —

473 (200)

1,00
1.05
1.10
1.18
1.24
1.65

1.00

1.43

1.00

1.06
1.10
114
1.19
137

1.00

59



rOCT 12.2.085—2017

OkoHuaHue Tabnuubl N.3

KoachcmuwmeHT oxmmaemoctn cpep 2 npu I, K1 «G

P., Ma 6ap
273 (0) 323 (60 373 (100 473200
10.0 (100.0) 0.78 0.90 0.96 1,00
20.0 (200.0) 0.73 0.88 0.95 101
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 1.87 174 162
OKMCb yrnepoga
0 1.00 1.00 1.00 1.00
10.0(1000) 0.97 1.01 1.03 1.05
20.0 (200.0) 1.02 1.06 1.08 111
30.0 (3000 112 1.16 117 1.18
40.0 (400.0 1.26 1.25 124 1.23
1000 (10000 2.10 194 1.83 170
OBYOKWCb yrnepoga
0 1.00 1,00 1.00 1.00
50 (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
8Q0 16000 1.07 1.02 101 1.07
100.0 (10000 1.70 154 1.48 14
3TUNEH
0 1.00 1.00 1.00 1,00
5.0(50.0 0.20 0.74 0.87 0,96
70 (700 0.23 0,60 081 0.94
10.0 (1000, 0.32 0.47 0,73 0.92
150 (1500 0,45 051 0.68 0.90
20.0 (200.0) 0.58 0.60 0.70 0.89
30.0 (3000 0.81 0.81 0.82 0.95
100.0 (1000.0) 2.35 2.18 1.96 177

W.2 3aBucumocTu nonpasoyHoro koadduyreHTa Kv yuntbiBarowero adydekT HENOTHOTO OTKPbITUA pasrpyXeHHbIX
MK n3-3a NpoTMBOAABEHUS, OT OTHOLEHUSA NPOTUBOAABNEHNS K AABMEHNIO HaYana oTKpbITUA npusefeHbl Ha pu-
CyHke .1

MpumevyaHns
| Ha rpadpukax faBfeHnss MaHOMeTPUYECKUE.

[nsa MK. pa6oTatolwmx Ha ra3oo6pasHbix cpegax, A4ns gaBneHnii P~» 1.15 Pn— koaddunymeHT Ks - 10.
3 [na MK. paboTawLwmx Ha Xnakux cpegax, rpaguk Kw = f(PJP,,) onsa Bcex gaBneHuii Pno).

1.3 3aBMcnmMoCTb K03 huumeHTa cxumaeMocTn Z oT nNpuBeAeHHbIX Temnepartypbl Tr u gaBnexnus PrnpuBegeHa
Ha pucyHke N.2.

.4 3aBMCUMOCTb NOMPaBOYHOro KO3 huumeHTa Ha BA3KOCTb Kv 0T uncna PeliHonbaca Re npuBegeHa Ha pucyHke
n.3.
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K»

PucyHok V.1 — 3aBUCUMOCTbL NONPaBOYHOIO KO3hdnumeHTa Kw, yunTbiBatoLero adyhekT HEMOTHOTO OTKPLITUA pasrpy-
XeHHbIX MK 13-3a NpoTUBOAAB/EHUS, OT OTHOLIEHUS NPOTUBOAAB/IEHUS K faB/IeHNI0 Hayana oTkpbiTus P,/P 10
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PucyHok 1.2 — 3aBucumocTb koadpuumneHTa ckxnmaeMocT Z oT NprBefeHHbIX TemnepaTypsl T, u gaBneHuns P,
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Kv

Re

PucyHok 1.3 — 3aBMCUMOCTb NONPABOYHOTO KO3(hMLMeHTa Ha BA3KOCTb Kv oT uucna PeliHonbaca Re
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TP TC 032/2013

rOCT P 52857.1—2007
NCO 4126-1:2013

(ISO 4126-1:2013)

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

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

AN 520
(API Standard 520. Part 1)

FOCT P 53681—2009

Buénuorpadcusa

TexHnyeckuii pernameHT TamoXeHHoro cot3a «O 6e3omacHOCT 06opyA0OBaHUS,
pa6oTatoLero ncA n36bITOUHbIM AaBNEHNEM»

Cocyabl nannapatbl. HOpMbl 1 METOAbI pacyeTa Ha NPOYHOCTbL. O6Lne Tpe6oBaHus

YcTpoiicTBa NnpeAoxpaHnTenbHble 419 3alMTbl OT M36bITOYHOTO AaBneHus. Yacte 1.
MpepoxpaHuTesnbHble knanaHbl
(Safety devices for protection against excessive pressure — Part 1. Safety valves)

YcTpoiicTBa npeAoxpaHuTesibHble A5 3alnTbl OT M36bITOYHOTO AaBfeHuns. YacTb 7.
O6uune gaHHble. 2-9 pegakuus

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

YcTpoiicTBa npefoxpaHuWTesnbHble A8 3awuTbl OT U36bITOYHOrO AABMEHUS.
YacTtb 10. PacuyeT npefoxpaHuTesibHbIX KianaHoB W BXOAHOIMO M BbIXOL4HOIO
Tpy60nNpoBOA0OB A1 ra30XNAKOCTHOTO TeueHus

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

Bbibop pasmepoB, noabop v ycTaHOBKa YCTpOicTB cbpoca gasnenus. Yactb 1.
Bbi6op pa3mepoB 1 nof6op ycTpoincTs

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

HedTssHas v rasoBas NPOMbIWNEHHOCTb. [leTanu ghakenbHbIX YCTPOWCTB Ans
06Wunx paboT Ha He(hTenepepabaTbiBaOWMX NpeanpuATMax. O6L e TexHuyeckne
TpeboBaHus

AnekcaHgpos A. A.. Opnos K. A.. Oukos B. ®. Tennodusnyeckme ceoiicTea pabounx BeLeCcTB TENN03IHepPreTn-
Kn. — M3patensckuii gom M3W. 2009.

BapragpTk H. . CNpaBouHUK No TENN0gM3nYeckuM CBONCTBAM rasoB 1 XUAKOCTel. — Mocksa. Hayka. 1972.

Pua R. MpaycHuy [x.. Wepsya T. CBoiicTBa rasoB v xuakocTteir. CnpaBoyHoe nocobme. — J1.: x wwws. 1982,

N. B. Vargaftik. Yu. K. Vinogradov. V. S. Yargin. Handbook of Physical Properties of Liquid and Gases. — Begell
House. Inc. New York. Wallingford (UK). — 1996.

Bruce E. Poling. John M. Prausnitz. John P. O'Connell. The Properties of Gases and Liquids. 5th Edition. — The
McGraw-Hill Companies. Inc. — 2001.
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KntoueBble cnoBa: NpefoxpaHuTeNibHble KnanaHbl; Cocyfbl: annapartbl; Tpy60npoBoabl; paboTatolme nog,
faBneHvneM; 6e30nacHOCTb; NPONyckHas cnoco6HOCTb
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