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Mpeancnoeue

1 MOOTOTOBIEH O6LwecTBoM C OrpaHWYeHHOW OTBETCTBEHHOCThI «[a3npoM MOPCKWUE MNPOEKTbI»
(OO0 «lasnpom Mopckue NpoekTbi») U AKLMOHEpHbLIM 06wecTBoM «LleHTpansHoe koHcTpykTOpckoe Bropo
«Kopann» (AO «LIKB «Kopann») Ha ocHoBe coBCcTBEHHOMO NEpeBoAa Ha PYCCKUI A3bIK aHIMOA3bIYHON BEPCUK
cTaH4apTa, yKa3aHHoro B NyHKTe 4

2 BHECEH TexHuuyeckum kommuTeTom no crtaHgaptusauum TK 023 «HedTaHas u razoBas npomblll-
NEHHOCTb»

3 YTBEPXOEH W BBEOEH B JEWCTBWE MMpukasom ®enepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynMpoBaHnio U metTpornorin ot 16 oktabps 2023 . Ne 1143-cT

4 HacToswmi cTaHgapT aBnsgeTca MoanUUMPOBaHHBIM MO OTHOLLEHUIO K MEXAYHapoaHOMY CTaHaapTy
MCO 23251:2006 «HedTaHasa, HedbTexummnyeckas 1 razoBas NpPoMbllneHHocTb. Cuctemel cbpoca U CHUXe-
Husa gaesneHus» (ISO 23251:2006 «Petroleum, petrochemical and natural gas industries — Pressure-relieving
and depressuring systems») nyTem BHECEHWS TEXHWYECKUX OTKITOHEeHWA, 0D bACHEHWe KOTOPLIX MPUBEAEHO BO
BBELEHWUM K HACTOSLLLEMY cTaHaapTy.

HavmeHOBaHWe HacTosWero cTaHgapTa MU3MeHeHO OTHOCUTENIbHO HaUMEHOBaHUA YKa3aHHOIo Mexay-
HapogHoro ctaHaapTta anga npuesegeHus B cooteetcteue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

CeefeHuVsa 0 COOTBETCTBUM CChIMOYHbIX HALMOHAMNBHBIX U MEXIOCYAapCTBEHHbIX CTaHAAPTOR MEXAyHa-
pPOOHBIM CTaHOapTaM, UCMOMNb30BAHHBIM B KAYECTBE CChINOYHLIX B MPUMEHEHHOM MEXAYHapo4HOM CTaHaap-
Te, NpUBedeHbl B JONONHUTENBHOM MpunoxeHun OA.

ConocTaBneHue CTPYKTYPbl HACTOSLLEro cTaH4apTa CO CTPYKTYPOW MPUMEHEHHOro B HEM MeXayHapoa-
HOro cTaHgapTa npyMBedeHo B AOMNOMHUTENBHOM NpunoxeHun b

5 BBE[EH BIEPBbIE

MNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoseHbl 8 cmambse 26 @edepanbHoz0 3aKoHa
om 29 uwoHs 2015 2. Ne 162-®3 «O cmaxdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 us-
MeHEeHUsX K HacmoswemMy cmaHdapmy rnybrnukyemcs 6 exez00HOM (M0 COCMOsHUK Ha 1 aHeaps mekyuieao
a2o0a) uHghopmayUOHHOM yKkazamene «HayuoHansHele cmaHdapmel», a oghuyuanbHbil Mmekcm uameHeHul
U MOApagoK — 8 eXeMeCcAYHOM UHGOPpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmbl». B cnydyae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosuweao cmaHdapma coomeemcemeyroujee ysedomieHue bydem
onybnukosaHo 8 brnuxaluwieM 8biycKe eXeMecsYHO20 UHEOPMayUuOoHHO20 ykasamerns «HauyuoHanbHble
cmaHOapmbl». Coomeememayiolias UHGopMayusi, ysedoMIeHUE U MEeKCMbl paaMewalomcs makxe 8 UH-
ghopmauuoHHOU cucmeme 0bLezo nonk30eaHus — Ha oguuuansHoMm calime @edepansHo20 azeHmcmea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© 1S0, 2006
© Odopmnenue. OIBY «MHCTUTYT cTaHgapTusaumm», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTtosawmi ctaHpapT paspaboTaH ¢ Lenblo COBepLIeHCTBOBaHWA HalMOoHanbHOW HOPMaTUBHOW Gasbl
Poccuiickon ®epepaunn, obecneunparolieil eguUHbIA NOAX0 K NPOEKTUPOBAHUIO W 3KCMMyaTauum cuctem
orpaHudeHusa 1 cbpoca gaeneHus ansa obecnevyeHUs egMHOrO NMOAX0Aa K NOBbILEHWMID TEXHONOTMYeckon ad-
heKTUBHOCTH, IKCMNyaTaLMOHHOW HaeXHOCTU U Be3onacHocTn, obecnevyeHus TEXHUYECKOro 0BCMyKMBaHUS
M PEMOHTOMPUIOAHOCTU NMPOEKTUPYEMbBIX M PEKOHCTPYMPYEMbIX CUCTEM OrpaHuveHus u cbpoca gaeneHus.
dopmMMpoBaHWe KOMMMNeKca cTaH4apToB AN CUCTEM orpaHuyeHrs 1 cbpoca JaBneHns, B COOTBETCTBUM C OG-
HOBaMW HaLMOHAIbHOW CTaHAAPTM3aLMKM U NPUHLMNAMW FApMOHU3aLUKM JOKYMEHTOB HALMOHANBHOW CUCTEMBI
cTaHOapTM3aLMW C MeXAyHapOOHOW, OCYLLEeCTBNAETCA HA OCHOBE NMPMMEHEHUS MEXAyHapoaHbIX CTaHOapToB,
OTpaxarLLux NnepenoBoi 3apybexHblid ONbIT, Ny4dllve MUPOBbLIE NMPAKTUKK M COBPEMEHHbIE METOOUKA NPOEK-
TUPOBaHWA.

Mpu 3TOM C Lenb NOBLILLEHUA HAYYHO-TEXHUYECKOrO YPOBHS KOMMNINEeKca HaluKMoHamnbHbIX CTaHO4apToR,
yuyeTa ocobeHHOCTel 0OLEKTOB M aCNeKTOB CTaHA4apTU3aUKnK, KOTopble XxapakTepHel Ana Poccuinckon Penepa-
U1K, B TOM YMCEe B CUITY €e KNuMaTudecknx 1 reorpaduyecknx oakTopos, a Takke A5 yYeTa HaKomnneHHoro
OTEYECTBEHHOrO M 3apyBeXHOro onbITa NPOEKTMPOBAHUS!, CTPOUTENBLCTBA W 3KCMNIyaTauuu CUCTEM OrpaHuye-
HUs 1 cbpoca gaBneHnsa B Nepyvoa BPeEMEHW C MOMEHTa BBOAA B AENCTBUE NPUMEHAEMOro MeXAyHapoaHoro
cTaHOapTa TEXHUYEeCKoe CoAepXaHWe HACTOALEero ctaHgapTa MogudyUMPOBAHO MO OTHOLWEHUID K NMpUMeHs-
eMOMYy MexOyHapogHOMY cTaHaapTy.

Mpu pa3paboTke HACTOALLEro cTaHgapTa Takke UCNonb3oBaHa MoouduUuMpoBaHHas opMa npuMmeHe-
HUS MeXOyHapoOHOro cTaHAapTa, KoTopas onpefeneHa HeobxoOMMOCThD BHECEHUS TEXHUYECKMX OTKIOHe-
HWUIA, UBMEHEHWUA CTPYKTYPbl U X MAEHTUMKALUN.

HacTosawumin ctaHaapT cogepxuT obLine NoNoXeHWs, peKoMeH4aUMn U yKkasaHus, KoTopble crnegyeT co-
orogaTth npu paspaboTke cMcTeMbl OrpaHnyeHnsa M cbpoca gaeneHusa. HactoAwmia ctaHgapT gonyckaeT uc-
Nonb30BaHWE ansTepPHATUBHLIX NOOAXOOO0B C y4EeTOM YCIOBUIA KOHKPETHOTO MECTOPOXAEHUA ANA obecnedYeHns
rmbkoro npouecca NpUHATUA peLleHna M POpMUPOBaHUA PEKOMEHZaUW No BbIBOpy ONTUMAarbHOMO peLleHns
B CIy4Yae OTCYTCTBUSA NPUMEHUMbIX TpeboBaHUi.

HacTtoawmi ctaHgapT sBngeTca MoaudUUMPOBaHHbLIM MO OTHOLUEHMWIO K MEXAYHapogHOMY CTaHaapTy
MCO 23251:2006 «HedTaHan, HehTexnmmyeckana 1M razopasi NpoMblneHHocTe. Cuctemsl cbpoca M CHuXKe-
Hua gasneHua» (ISO 23251:2006 «Petroleum, petrochemical and natural gas industries — Pressure-relieving
and depressuring systems»). [1pu atom:

a) B pasgen 1 BHeceHa MHopMaLusa O NPUMEHEHUW CTaHAapTa Ha MOPCKUX NMPOMBICITIOBbLIX COOpYXe-
HUAX,

6) B pasgene 2 1 No TEKCTY CTaHA4apTa BbINOMHEHA 3aMeHa CCbINMOYHbIX MEeXOYyHapoaHbIX CTaH4apToB
Ha CChINOYHbIE HALMOHAMBHEIE U MEXIOCYAapCTBEHHbIE CTaHAaPThI;

B) B pasgene 3 hopMynUpoBKM psifa TEPMUHOB W onpeaeneHuin npueBefeHbl B COOTBETCTBUE C HALMO-
HanbHBIMW CTaHAAPTaMK U CChITKaMWU Ha HKX;

r) BknwoyeH pasgen 4 « CokpalleHuns»;

4) B Tabnvue 8 pasgena 7 yTOYHEHbI KPUTEPWM BO3OENCTBMA MHTEHCMBHOCTY TEMNIOBOMO M3My4YeHust Ha
nepcoHarn,;

e) pasgen 7 pononHeH Tabnuuen 10 ¢ JaHHLIMW O NPSIMOA CONMHEYHOW paguauvuv, YY4MTbIBAEMON Npu
onpefeneHnn npeaensHo 4ONYCTUMOW NIOTHOCTW TEMIOBOIro NOTOKa OT NNaMeHu;

X) pasgen 7 pononHeH Tabnuvuer 11 ¢ gaHHLIMKM O KPpUTEPUAX NMOBPEXOEHUA TEMMNOBLIM M3Ny4YeHUEM
pasnu4YHbIX KaTeropuin o6opyaoBaHus;

1) pasgen 8 [ONONHEH OCHOBHbLIMW MOMOXEHUSMI A NPOEKTUpoBaHusa TpybonpoBoAoB, a Takke Tpe-
boBaHUAMU:

1) no onpegeneHno pac4eTHbIX NapaMeTpoB 415 NPOeKTUpOoBaHMa TpyDONpoBOAOB;
2) no knaccudukauumn Tpy6onpoBOaOE;
3) K KOHCTpyKUMM TpyDONpOBOAa,;
4) k maTepuanam u nonydabpukatam gnsa tpybonposogos;
5) k TpybONpOBOAHOW apmaType;
6) K paamelleHunio M Npoknagke TpybonpoBo4oOB, NPOX0AY Yepes KOPMNyCHbIe KOHCTPYKLMK, NpUume-
HEHWHO (bNaHLUEeBLIX COegUHEHUN;
7) K pasmeLleHunio TpyBonpoBOOHOM apMaTypbl;
8) k onopam u nogBeckam Tpy6oNpoBOJOE;
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9) K KOMMNeHcaTopam, Bm6pau,|/||4, TENSTOBON U30MALNK 1 DGOTDEBy, 3aunTe oT KoOppo3nn, ono3Haea-
TenNbHOMW OKpacke U MapKMpoBOYHbIM Hagnucsam, cBapke, TepMM‘-IECI{Olﬁ 06pa60TKe W KOHTPOIH
Ka4yeCTBa CBApPHbIX COEOUHEHUN, UCTIbITaHUAM pr60l'IpOBO,EI,OB;

K) B pasgene «Ewﬁnuorpadpmq» W NO TEKCTY CTaHOapTa BbINOITHEHA 3aMeHa CCbINTOYHBIX MeXOyHapon-
HbIX OOKYMEHTOB Ha HaloHalbHble HOPMaTHBHbIE W CMPpaBOYHbIE JOKYMEHThHI.

B uensax yrnyydlweHna NnOHMMaHnA nob30BaTennAMM HEKOTOPbIX NMOMOMEHWI HACTOSALLLEND HAaLNOHANLHOTO
CTaHOapTa, a Takke Ond ydera TpeGOBaHMF‘I pOCCVIﬁCKI/IX HOPMaTWBHbIX NMPaBOBbIX dKTOB, HOPMAaTWMBHO-TEXHU-
HeCKNX JOKYMEHTOB U OTEeYEeCTBEHHOMN CI'IBLI,MCbI/IKVI NMPOEeKTNpoBaHnA, CTPOUTENBCTBA U 3KCNnyatauum MOPCKUX
Heq3TEFa30I'IpOMbICJ'IOBbIX COOpy}KEHMﬂ B TEKCT BHECEHbI U3AMEHEHNA U OO0MNMONMHEHWA, BblAelNeHHblIe KYPCUBOM.

VI
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roCT P 71011—2023
(MCO 23251:2006)

HAULUWOHANBbHBIWA CTAHOAPT POCCUMNCKOWN PEOQOEPALULWUMK

HedTAHanA v razoBas NpoMbILLINEHHOCTb
MOPCKHWE NMPOMbICINOBbLIE COOPYXEHWA
CucTtembl orpaHnyeHus u cbpoca AaBneHun

Petroleum and natural gas industries. Offshore structures. Pressure-relieving and depressuring systems

DOarta eBegeHna — 2023—12—30

1 O6nacTtb NpUMeHeHunA

1.1 Hactodawwmin cTaHgapT ycTaHaBnuBaeT NOpsgoK Bblibopa W MPOEKTUPOBAHUA TEXHOMOTrMYeCKUX
CUCTEM OrpaHuYeHuss 1 cbpoca gaBneHus, cBA3aHHbIX ¢ obpalleHneM W XpaHeHMem BeLLecTB, CrOCODHbLIX
06pa3oBbliBaTh Napo- M ra3oBO3AYLUHbIE B3PLIBONOXKapoonacHble CMeCH.

1.2 Hacmosawul cmaHdapm npedHasHaqyeH Ons NpuMeHeHUs Ha MOPCKUX MPOMbIC/IO08bIX COOPYKeHU-
ax 0na cbopa, nod2o0moeKU U mpaHcnopmuposaHuss yeneeodopodHol npodykyuu (nnacmosas npoldykuus,
Heghmb, 2as, 2a308bI0 KOHOeHCam U m. 1.), PacrnofioXeHHbIX Ha KOHMUHeHMansHOM Wensge, 8 meppumopu-
anbHOM Mope U gHympeHHux godax Pocculickol ®edepayuu.

1.3 MonoxeHnsa HacToALLEero cTaHaapTa NPUMEHSAKTCA NPU TEXHOMOTMYECKOM NPOEKTUPOBAHUW HOBBIX,
a TaKkKe npu PeKOHCTPYKLMMW, TEXHUHECKOM NEPEBOOPYXEHMIW U KAanUTanbHOM PEMOHTE A8NCTBYIOLUX CUCTEM
orpaHvyeHust u cbpoca oaBneHus.

7.4 Tpu NPOEKTUPOBAHUM PEKOHCTPYKLUU, TEXHUYECKOM MEPEeBOOPYHKEHUN WU KanWTalbHOM PEMOHTE
LEeACTBYOLMX CUCTEM OrpaHMYeHnsi u cbpoca gaBneHns NONoXeHWs HACTOsILLEro cTaHaapTa pacnpocTpaHs-
OTCSl TOMBKO Ha PEKOHCTPYMPYEMYH YaCTb, Ha TEXHUYECKOE NMEPEBOOPYKEHNE U KANUTamNbHbIA PEMOHT.

1.5 Hactoswmin cTaHgapT He pacnpocTpaHAeTcs Ha NPOeKTUpOoBaHWe CUCTeM orpaHum4eHns u cbpoca
OABINEHUs:

- ANS NPOU3BOACTBA, XPaHEHUS W TPAHCMNOPTUPOBAHUS CIKMKEeHHbIX rasos’);

- BypoBeix nnatdopM 1 BypoBbix cyaos (cm. FOCT P 54483).

2 HopmaTuBHbIe CCbINKK

B HacToAwwemM cTaHgapTe MCMonb30BaHbl HOPMaTUBHbBIE CChINKW Ha CNefyloLlMe cTaHgapThl:

FOCT 12.1.003 Cucmema cmardapmos besonacHocmu mpyda. Wym. Obuwjue mpeboegaHus besonac-
Hocmu

FOCT 12.1.044 (MCO 4589—84) Cucmema cmaHOapmos 6esonacHocmu mpyoda. [loxapoa3pbieo-
onacHocmb seuwjecmes U Mamepuanos. HomerHknamypa nokasameneu u Memo0obi Ux oripedeneHus

FOCT 12.2.063 Apmamypa mpybonposodHas. Obuwue mpebosarusa besonacHocmu

MOCT 12.2.085 Apmatypa TpybonpoBogHada. KnanaHel npefoxpaHuTencHeie. Beibop v pacyeT npo-
MYCKHOW cNocoBHOCTH

FOCT 356 Apmamypa u demanu mpybonpogodos. [JasneHus HoMuHanbHbie, nNpobHbie u paboyue.
Psadsbi

) Coomsemcmeyrowue nonoxerus npedcmaaneHsi 8 CI1 62.13330.

MapaHune ochbuumnansHoe
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FOCT 14202 Tpybonposodsl npombilineHHbix Apednpusmud. Ono3HasamenbHas oOkpacka, npeod-
ynpexoaroujue 3HaKu U MapKUpPOBOYHbIe LWUMKU

FOCT 31294 Knanaxbi npedoxpaHumenbHbie npamozo delcmeaus. Obwue mexHUYeckue ycriosus

FOCT 31610.20-1 (ISO/IEC 80079-20-1:2017) BspbigoonacHbie cpedbl. Yacmp 20-1. Xapakmepu-
cmuku sewjecmes 015 knaccuguxkayuu 2asa u napa. Memodei ucneimaHull U 0aHHbIe

FOCT 32569—2013 Tpybonposodsl mexHonozsudeckue cmaneHsie. TpebosaHus K ycmpolcmsy U 3KC-
fayamayuu Ha 83phkI8oIoXapoonacHbIX U XUMUYECKU 0MacHbIX npou3sodcmeax

FOCT 34233.1 Cocy0bl u annapamsi. Hopmbl u memodsl pacyema Ha rpoyHocme. Obuwjue mpebosaHus

FOCT P 12.3.047—2012 Cucmema cmaHOapmos beszonacHocmu mpyda. [loxapHas 6e3zonacHocme
mexHonoaudeckux npoyeccos. Obwue mpebosaHus. MemooObl KOHMPONs

FOCT P 53681—2009 HegpmsaHasa u ea3ogas npoMbeiliieHHOCMb. fJemanu chakenbHbix ycmpolcma
ons obwux pabom Ha Hegbmenepepabamebigatowux npednpuamusx. Obwue mexHuYyeckue mpebosaHusi

FOCT P 54483 (MCO 19900:2013) Heghmsanas u eazosas npomeilineHHocms. CoopyxeHus Heghme-
2asonpomsbicnosgsie mopckue. Obuwue mpebosaHus

FOCT P 58212 HecghmsaHas u 2a3oeas MpoMbllWNeHHOCMb. Apkmudeckue onepauuu. lNpouzsodcmeeH-
HO-MexHo0euYyeckas 30Ha 8epxHea20 CMpPOoeHUs MOPCKoU niamagopMei

rOCT P 59374.6 (MCO 4126-6:2014) YcTponcTBa npeoxpaHuTenbHble AMs 3auThl OT M30bITOYHOTO
faenexHusi. YacTte 6. MpumeHeHune, BbIGOp ¥ yCTaHOBKA NpefoXpaHMTENbHbIX YCTPOWCTB C Pa3pbiBHOW MeM-
BpaHon

Cl1 62.13330 «CHufll 42-01-2002. azopacnpedenumernbHblie CUCMEeMbI»

3 TepmMuHbI U onpegeneHus

B HacToseM cTaHgapTe NPUMEHEHbI Creaylolne TePMKHbI C COOTBETCTRYIOLLMMU ONpeaeneHnsMu:

3.1 aHanu3 yposHel 3awjumsi (layers of protection analysis; LOPA): CmewaHHbIl Memod oueHKU
puCKa, Ces13aHHO20 C HexernamesbHbIM cobbimuemM umnu cUyeHapuem.

3:2

apkmuyveckue ycnogus'): CogokynHOCmb MPUPOOHO-KITUMamUYecKUX yCroeull, ceolicmeeHHas pe-
2UOHY, pacrnonoxeHHoMy & npedenax CeeepHO20 MOAAPHO20 Kpyaa (Apkmuka).

NMpumMmevyaHue — OTOenbHblE XapaKkTepHble 0COBEHHOCTH NPUPOZHbLIX apKTUYECKUX YCMOBWMIA MOryT Habnto-
[aTbCsl B HEAPKTUYECKUX MOPSIX C XONMOAHBIM KMUMAaToM, HanpyuMep, B OXOTCKOM.

[FOCT P 58218—2018, nyHkm 3.2]

3.3 BepTukanbHan pakenbHas yctaHoBka (elevated flare): ®akenbHas ycTaHoOBKa ANs CXKUraHus B
aTMocdepe copacbiBaeMblx MO BEPTUKANbHOMY hakenbHOMY CTBOSY ra3oB M Napos.

3.4 BeTpoBas 3awmTa (windshield): YcTpoiicTBO, NpeaHa3Ha4YeHHOe ANs 3aLlUThl MNaMeHU 0T BETPORO-
ro BO34eWCTBUSA, UCMONb3yeMoe ANs NpefoTBpaLLeHs NOBPEXAeHUs (hakensHOro OronoBka OT KacatLlerocs
nnameHu.

3.5 Bozgyx ona ropeHus (combustion air): Bo3gyx, npegHasHayeHHbIA OANa ckuraHus dakenbHbIX
rasos.

3.6 BcnomoratenbHblA ras (assist gas): lopwounin ras, gobaensiemblin K cbpocHoMy rasy nepen
cdhakenbHOW rOpernkon UMM B TOYKE CXUIaHWA B LIENAX YBENUYEHWs] TeNNOTBOPHOW CNOCOBHOCTHW.

3.7 BbIGpoc B atmocdpepy (atmospheric discharge): Beibpoc napoB v ra3oB M3 ycTpowcTB cbpoca u
CHWXEHWS OaBneHns B atMmocdiepy.

3.8 BbinyckHon TpyGonpoBog (lateral): YuyacTtok TpyBonpoBoga ot dnadua(eB) Ha Bbixoge
ycTpoincTe(a) cbpoca AaBneHus 0AHOMO UCTOYHWKE 40 TOYKM COEANHEHWUA C BbIMYCKHbIM KOMMEKTOPOM, B KOTO-
pbI NogcoedunHaoTcesa TpyGonpoBobl OT YCTPOWCTB cOpoca faBneHnst OpyrMX MCTOMHUKOB.

MpumeydaHue — B BbinyckHol TpyBGonpoBog Bcerga HanpaenseTcs NoToK U3 ycTpolicTea cOpoca AaBrneHus oT
O[HOTO WCTOYHMKA, MPKU ITOM MOTOK, HANPABNAEMbIA B BbIMYCKHOW KONMEKTOP, MOXET HanpaenATLCs Kak U3 YCTPOWCTBa
cbpoca naBneHus ofHOrO UCTOYHUKA, Tak U U3 YCTPOWCTB cOpoca AaBMNEHUs OT HECKOMNbKUX UCTOYHUKOB OLHOBPEMEHHO.

1) AHrnuiickuii TepmuH — «arctic conditionsy.
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3.9

2azoewiil 3ameop’): Yempoticmeo dns npedomepatyeHus nonadanus e8o30yxa 8 hakesnbHyr cucme-
My 4epe3 020/1080K MpU CHLXKEHUU pacxoda ea3a.
[FOCT P 53681—2009, nyHkm 3.2]

3.10 rasoguvHamuyeckui 3aTBop (velocity seal): YcTpoicTBO onsa npodyBkM pakenbHOro oronoska (ro-
PHOYUM ra3oM) B peXMMe OXUAAHUSA U NOALAEPKAHWS TOPEHMUS MAIOro OrHs C LUenbk HedonyLWeHUs nonagaHus
BO34yxa B pakenbHbIA CTBOM.

3.11 razoctaTudveckuit 3aTeop (buoyancy seal): YcTpolcTBO Ana NpefoTBpalleHnsi nonajaHus Bo3ay-
Xa B (hbakenbHyto CUCTEeMY Yepes BepXHU cpe3 (pakernbHOro CTBoNa U CHUXEeHUs1 pacxoa npoayBoOYHOro rasa.

3.12 rmppaBnuyecku [BogaHon] 3ateop (liquid seal, water seal): YcTpoicTBO, HanpaensoLee NoTok
CcOpOCHbIX ra3oB Yepes XUOKOCTh (Kak NpaBuIio, Yepes BoA4Y) Ha NyTU K pakenbHOW ropenke, npegHasHaqYeH-
HOe AnA 3awnTbl dakenbHOro KONMekTopa OT MNOCTYMNIMEHMUA BO34yXa MMM OT 06paTHOWM BCMbIWKU NMBo Ons
c034aHus NpOTUBOAABNEHUs Ans hakensHOro Konnexkropa.

3.13 rugpatel (hydrates): lNpooykTel NMpucoeguHeHUs BOAbl K HEOPraHWYeckKMM W OpraHu4eckum
BellecTBaMm.

lMpumeyaHue— Kpucmannozudpamsl — audpamel, Haxo0sawWuecs 8 meepooM COCMOSHUU.

3.14 paBneHwe HacTpPoWKM (set pressure). Hambonbluee n3bbiTOMHOE OaBMNEeHME Ha BXode B Npedo-
XpaHUTeNbHbIN KnanaH, NpyM KOTOPOM 3aTBOp 3akpbiT K obecneynBaeTcs 3afaHHas repMeTMYHOCTL 3aTBopa.

M pumeyaHue— [aeneHue HacmpouUKku 0omKkHO bbimb He MeHee paboyezo daesieHuUs 8 obopydogaHuU.

3.15

daaneHue Ha4yana omkpblimus Ha cmeHde uzzomoeumens (cold differential test pressure; CDTP):
M3bbimoyHoe dasneHue Ha exode @ npedoxpaHumenbHbIl Knanad, pu KOmopoM ycunue, cmpemMau,eecs
OMKPbIME KAanaH, ypasHoeeweHo younuamu, yoepxusarouuMu 3anuparouull 3neMeHm Ha cedne Knana-
Ha Ha cmeHOe uzeomosumens [3], [4], [5], [6].

[FOCT 12.2.085—2017, nyHkm A.2.2)

3.16

daeJsieHue paGOHeeQ): Haubonbwee (makcumaneHoe) u3bbimoyHoe OasneHue, 803HUKaroulee npu
HopMmanbHOM fpomekaHuu pabodezo npouecca, bes ydema esudpocmamuyeckozo OaeneHus cpedbi U
donycmumMoz0 KpamkoepeMeHHO20 noeblweHus OasneHuUss 80 epemsa delicmeusi npedoxpaHumensHo2o
KnanaHa.

[FOCT 12.2.085—2017, nyHkm 3.1.6]

3.17 QdaeneHue paspyweHus (rupture pressure); SHavyeHue cmamu4yeckozo OasneHus neped MeM-
bpaHHbIM rpedoxpaHumenbHbIM yCmpoLlcmeoM 3a 8bIYeMoM 3Ha4yeHUsT cmamudyecko2o 0asneHus 3a MeM-
bpaHHbIM npedoxpaHumernbHbIM yCmMPOoUCMeoM, Mpu KOMopPoM rnpoucxodum pa3spylieHue npedoxpaHumenb-
Hol membpaHb! MembpaHHO20 npedoxpaHumenbHO20 yecmpoulcmaa.

3.18 petoHaumuna (detonation): Pexum 2opeHuUs, Npu KOmMOPOM [0 8euecmay pacrpocmpaHsemcs
yOapHas sonHa, UHULUUPYrLWas XuMuyeckue peakyuu 20peHus, 8 ceoto oyepeds moddepxugarowjue dsuxe-
Hue yOapHoU 80/IHbI 3@ cYem 8bI0eNALW,e20Cs 8 3K30MepPMUYEeCKUX peakyusax menna.

3.19 pedpnarpauusn (deflagration): Pexum 2opeHusi, npy KOTOpOM PPOHT NNamMmeHu Npy cropaHumn ropio-
4Yeln cpedbl pacnpocTPaHAETCAa C 403BYKOBOW CKOPOCTLIO.

3.20 puHamunyeckoe npotuBogaBneHue (built-up back pressure): Bo3pactaHue gaBneHusi B oTBOOS-
wem TpybonpoBoae, BO3HUKAOLLEE MPU NPOXOXAEHUM NOTOKa cOpacbiBaeMoi cpebl MPY NONMHOCTLI0 OTKPbI-
TOM ycTpoicTBe Ans cbpoca gdaBneHus.

3.21 3akpbiTas cuctema ytunusaumm (closed disposal system): Cuctema ytunusaumu, cnocobHas
yaepxusaTb OaBrneHue, OTNUYHOEe OT aTMOCPEPHOro JaBNEHNS.

1) AHrnmiAcKkuit TepMUH — «gas seal.
2) AHFANACKWIA TEepMUH — «working pressurey.
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MpumeyaHue— Cucmema ymunusayuu — KOMMIIEKC MeXHoNno2u4ecko20 obopydosaHus U MexHOoMo2u4YecKux
mpy6onposodos, npedHazHaqveHHbIlU 018 6e3onacHol ymunu3ayuu 2a308/1apos U XudKkocmel 8 mexHomoau9yeckoMm npo-
yecce npouzgodcmea npodyKyuu.

3.22 3akpbIiTbin paken (enclosed flare): KoHCTpykLMaA C 04HOW NNW HECKOSLKMMW ropenkamMu, pacnono-
EHHBIMKM TakuM oBpa3zoM, 4Tobbl NnamMs Haxoounock BHe obnactv NpAMOR BUOUMOCTH.

3.23 nHTeHCUBHOCTL uany4eHus (radiation intensity): JlokanbHbIA NOTOK 3HEPrMM U3MNy4YeHUs OT Nna-
MeHu chakena.

3.24 knanaH cbpoca gaBneHusn (pressure-relief valve): KnanaH, paccunMTaHHbIin Ha OTKpbITUE WU cBpoc
B YCNOBUSX MPEeBbILEHUA OaBMEeHNd, a Takke Ha NOBTOPHOE 3aKkpbiTWe W NpedoTBpalleHue nocrneayoLero
noTtoka qunonga nocne BOCCTaHOBIMEHUA HOPMalbHbIX YCIIOBUIA.

325

MakcuMmanbHO donycmumoe pabovyee daeneHue (maximum allowing working pressure; MAWP):
MakcumanbHoe cmamudeckoe dasneHue 8 paboqux ycrnoeusx, npu KOMOPOM 8bIMOAHAMCH YCHoeus
MPOYHOCMU OCHOBHLIX 3neMeHmos obopydosaHusi, pabomarowjux nod OdaseneHuem. MakcumansbHo
donycmumoe pabodyee dagneHue (MAWP) moxem 6bimb Kak pagHo, mak U 3Ha4umernsHo bonsLle paboyeao
w/unu pacyemHozo 0aeneHus.

[FOCT 12.2.085—2017, nyHkm A.1.1]

3.26 maHudonba (manifold): Cuctema TpybonpoBogos ¢ HeOBXOOAUMOW 3aNOPHON, Perynupytolen 1
NpegoxXpaHUTENbHOM apMaTtypol, NnpegHasHaqdeHHas ans cbopa u/unu pacnpegeneHns niouaa B UMK OT He-
CKOMbKWX NMHWIA NpoxoxaeHua dnounaa.

3.27 membBpaHHOe NpegoxpaHuTenbHoe ycTponcTBo (rupture-disk device): YctpoitcTeo cbpoca nae-
neHus 6e3 cyHKUUK MOBTOPHOIO 3aKPLITWUS, COCTOSILLEE U3 pa3pbLIBHOW NpefoxXxpaHUTensHON MembpaHsl (oa-
HOW WMMNW HECKOMNbKUX) W y3Mna ee KpenneHus (3axumarllnx anemMeHToB) B cbope ¢ OpyruMu anemMeHTamu,
obecne4dnBaLLee HeobxoanMbIA COPOC Macchl NaporasoBoil CMECK NMpW ONpeaeneHHoM AaBneHnun cpabaTtbl-
BaHWA.

MpumeyaHue — lNpegoxpaHuTtensHas MembpaHa pa3spyLlaeTcs npu 3agaHHOM AaBrneHun 1 ocBoboxaaeT npu
aToM Heobxoaumoe NpoxodHoe ceyeHue Ansa cooblueHns 3awuuiaemMoro cocyga (Tpybonpoeoga) ¢ cuctemoi cbpoca
OaBneHus.

3.28 Mopckoe npombiciiogoe coopyxeHue (offshore production platform): O6vexkm obycmpolicmsa
MOPCKO20 MecmopoxOeHUs yarnesodopodos, npedHasHaqYeHHbIU OnA ebirnonHeHus pabom, ced3aHHbIX C
0CEBOEHUEM 3M020 MECMOopPOXOeHUs.

lMpumevyuaHue — B Hacmoswem crmaHdapme 0nsi MepMuHa «MOPCKOE MPOMBLICIIOB0E COOPYKEHUE» MPUMEHU-
Mb! orpedesieHuUs MepMUHO8 «MOPCKOe Heghme2a30pPOMbICIIO80€ COOPYKEHUE», « MOPCKas NnamgopmMay, «mexHonoau-
Yyeckad MopcKas nnamegopmar, « Mopckas cmauuoHapHas nnamgopmar, «Mopckol rnasyyul Heghmezazodobbigarowjuli
KOMMMEKc», «Mopckas 000bi4Has ycmaHoeKa», Ucnofb3yeMblX 8 HopMamusHbix 0okymMeHmax Poccutickol @edepauuu.

3.29 HekoHpeHcupyrowmnca ras (non-condensable gas): Mas wnv napsel, ocTawwmecs B razoobpas-
HOM COCTOSIHWMW NPW 3afaHHbIX TeMNepaType 1 OaBMeHUH.

3.30 HomuHanbHaA nponyckHaa cnocobHocTb nNpu cbpoce gaBneHus (rated relieving capacity):
MponyckHasa cnocobHocTe Npu cbpoce AaBneHus, ncnonb3yemas npu Beibope ycTpoicTea cbpoca AaBneHus,
onpegensemMasi B COOTBETCTEMM C HOPMATUBHOW OOKYMEHTaLuMern no BbINOMHEHWUI0 pacyeTa NMPomnyCKHOW Crno-
cobHocTM Npu cbpoce u NpegocTaBnsaeMas U3roToBUTeNemM ycTponcTea cbpoca faBneHus.

MpumeyaHue— [ponyckHas cnocobHOCTL, ykasaHHas Ha ycTpoiicTee cbpoca gaBneHusi, — 3To HOMUHAIbHAs
nponyckHas cnocoBHOCTL MO CHWXKEHWIO AaBNEHNA ra3a, napa, Bo3ayxa Wnu Bodbl.

3.31 ob6oraweHue (enrichment): MNpouecc gobaBneHua BcnoMoraTensHoro rasa B cbpocHomn ras.

3.32 nadaruiee uznyveHue (incident radiation): flyducmas saHepzaus, npuxodsauwjas Ha eduHuLy Mo-
wadu 3a eQUHULY 8PEMEHL.

3.33

nepenyckHoW knanaH (pressure-relief valve, cross valve): KnanaHn, npegHasHadYeHHbIN Ans mepuodu-
yeckoao CHuxeHusl daeneHus 8 mpybornposode u obopydosaHuu «do cebsan» 8 criydyae e20 rpesbilueHUs
ceepx ycmaHo8aeHHO020 3Ha4YeHUs.

[FOCT 24856—2014, cmambs 5.6.1.15]
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3.34

nunomuas (dexypHas) zopenka’): Mopenka, komopas pabomaem HenpPepbIBHO 8 Me4eHUe 8ce20
nepuoda ucnonb308aHud hakena.
[FOCT P 53681—2009, nyHkm 3.10|

3.35 nogbem (lift): PakTyeckuin xon 3anvparoLLero aneMeHTa OT 3akpbITOro nonoXxeHws npu cbpoce
[OaBMeHWs Yepes KnanaH.

3.36 noxap nponuga (pool fire): HekoHmponupyemsil Npouecc 20peHUsT Nposuea N1e2Kko8oCcriameHs-
rowuXxcs U 2oprodux xudkocmel, obpaszosaswiulicss scrnedcmeue agapuul.

3.37 npeBblweHWe AaBneHus (overpressure): [laBneHvne, 3Ha4eHWe KOTOPOTrO MPEBbLILAEST 3Ha4YeHue
MaKcUManbsHO JonycTUmoro paboyero gaeneHvus nubo apyroro 3afaHHoro AaBneHus.

MpumeyaHue— [na ycTporcTea copoca AaBneHUa 3TO BENWYMHA NPEBbILLEHUA AABNeHUs HACTPOMKK YCTPOA-
cTBa cbpoca foaBneHus.

3.38

npedoxpaHumenbHasi apmMamypa (safety valves): Apmamypa, npedHasHadyeHHass Onsi agmomMamu-
yeckoll 3awumsl obopydoeaHusa u mpybonpogodoe om HedonycmumMoz20 npeabilieHus dasaneHus nocpeod-
cmeom cbpoca uzbbimka paboyeli cpedsi.

[FOCT 24856—2014, cmamps 3.1.3]

3.39

npegoxpaHUTeNnbHLIN KnanaH (safety valve): MpedoxpaHumensHasa apMamypa, KOHCMPYKMUEHO 8bi-
nonHeHHas 6 eude Knanawa.
[FOCT 24856—2014, cmames 5.5.2.3]

3.40 npepoxpaHuTenbHbIA KnanaH c6poca paeBneHunsa (safety relief valve): MNpyXWHHBIA KnanaH
cbpoca gaBneHus, KOTOPbIR MOXEeT MCMoNb30BaThes NMBo B KaYecTBe NpeAoxpaHnTensHOro knanaxa, nubo B
KadecTBe KnanaHa cbpoca gaBneHus, B 3aBMCMMOCTH OT MPUMEHEHNS.

3.41 npogyeka (blowdown): MNMpouecc cbpoca u UCKNIYEHNS MOCTYNNEHUS aTMOCGEPHOro BO34yXa B
obopydoBaHue 1 TpybonpoBoadbl CUCTEM YTUMM3aLUM ra3oB/napos.

3.42 npogyBOYHbIN ras (purge gas): YrmeBogopOaHbIA UM MHEPTHbIN ra3, NogaBaeMblil B hakenbHyo
CUCTEMY C LIeNnbl WCKMIOYEHUS NOCTYNNEHUS B Hee BO34yxa AnA npenoTepalleHns obpasoBaHWA B3pbIBO-
OonacHoW CMEeCH.

3.43

npockok nnameHmn?): Asnexne, xapakmepusyemoe yxo0oM rIaMeHu eHympb KOpPIiyca 20peKu.
[FOCT P 53681—2009, nyHkm 3.9]

3.44 npoTtuBogaBneHue (back pressure): [laBneHne Ha Bbixoge yCTPOWCTBa cOpoca AaBneHus.

n pumMmedHyaHune — HpOTMBO,D,aBJ'IBHVIe paBHO CyMMe CTaTn4ecKoro n guHamMmm4eckoro I'IpDTVIBO,EI,aBJ'IEHVIﬁ B CUCTE-
Me OrpaHru4YeHnA v cﬁpoca OasrieHuna.

3.45 paspsgHbin konnekTop (vent header): Cuctema TpybonpoBogos, obecnedmnBaroLas cbop cbpoc-
HbIX ra30B U UX Noga4vy vYepes paspsiAHy0 eMKOCTb Ha CBEYY pacceuBaHus.

3.46 pacceuBanume (dispersion): PacTBopeHune cbpackiBaeMbix B aTMOcepy rasoB 1M NapoB Mnu npo-
OYKTOB WX CrOpaHusi Mo Mepe Ux nepemelleHns B aTMocepe.

3.47 pac4yeTHoe pgaBneHue (design pressure): [laBneHne, Ha KOTOPOE MPOM3BOOUTCA pacyeT Ha Npod-
HOCTb 0BopynoBaHus.

3.48 peskoe oxnaxgeHue (quenching): OxnaxgeHve crironga NocpeacTBOM CMeLUMBaHWS ero ¢ apy-
rmm chnrouaom ¢ bonee HU3KOW TEMNEPATYpPON.

1) Anrnuiickunii Tepmun — «pilot burner».
2) AHrnnitckmii TepmmH — «flashbacks.
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3.49

puck (risk). Covemarue 8epoamHocmu cobbimus NPUYUHeHUs epeda U maxecmu 3moao gpeda.
[MCO/MIK Pykosodcmeo 51:1999, onpedenerue 3.2]

Mpwmedyanne— dancHenwee obeyxaeHne atoro onpegenernus cogepxutca B MOK 61508-5, npunoxerue A.

[FOCT P M3K 61508-4—2012, cmambs 3.1.6]

3.50 [cBbpocHoit; thakenbHbIM; oTBoAMMBIN] ra3 [napkl] (relief gas, flared gas, waste gas, waste
vapour): [a3 unu napel, oTBOAUMbIE UMK cBpackiBaemMble B hakenbHbIN KONNeKTop ANs nogaqn Ha daken.

3.51 cBeua pacceuBaHua (vent stack): YcTpolcTBO, Yepea KOTOpoe Npou3eoauTcs cbpoc rasos U na-
poB B atmocdepy 6e3 cxuraHna unu nepepadoTkm cbpackiBaemoro dnounaa.

3.52 cucTtema CHUXKeHWA gaBneHus napa (vapour depressuring system): TpybonpoBog C yCTaHOB-
NeHHbIMU NpefoXpaHUTenbHbIMKU KnanaHamu Wunu ycTpoincTeamu, obecneumBaommm BblCTPOE CHIDKEHMEe
AaBrneHus B 0bopygoBaHUM NOCPeaCcTBOM BbIMYCKa U3 HEro Napos.

MpumeyaHune — 3Ta cUCTEMA MOXET NPUBOAUTLCA B AEUCTBUE KaK aBTOMaTUYECKN, Tak U BPYYHYIO.

3.563 cuctema ynpaeneHnusa (administrative controls): MNMpoueaypbl, HaueneHHble Ha NpegoTBpaLleHe
BO3MOXHOCTW CO30aHUA NOMEX B pe3ynbrate OeNCTBUI NepcoHana, NpuBoAALNX K HAapYLLIeHWHo 3alnThbl OT
NnpeBbILLEHUA AaBNeHUs BHYTpWM 06opyaoBaHus.

3.54 cucmema asmomamuydeckol 3awumel (automatic protection system): Cucmema, 8 cocmas Ko-
mopol exodam Jamyuku, nosudYecKue pewaruue ycmpolcmea u UcMofiHUmensHble aneMeHmsbl, nepeeo-
dawjue mexHonoaudeckul npoyecc 8 besonacHoe CoCMosiHUe npu 8biIxode e2o napamMempos 3a npedensHO
donycmumbie 3Ha4eHUs.

[TpumMeyaHue — Budbl cucmem asmoMamu4eckol 3aliumsi.

- npubopHas cucmema besonacHocmu (safety instrumented system — SIS);

- cucmema asapuliHo2o ocmaHosa (emergency shutdown system — ESD, ESS);

- BbICOKOUHMe2pupoeaHHas cucmema 3awumei (high-integrity protection system — HIPS);

- 8bICOKOUHMe2pLUposaHHas cucmema sawumei om npesbiweHus OaeneHus (high-integrity pressure-protection sys-
tem — HIPPS);

- cucmema besonacHo20 ocmaHoea (safety-shutdown system — SSD),;

- cucmema 6esonacHol brokuposku (safety-interlock system).

3.55 ckopocTk ropeHusi [nnamenu] (burning velocity, flame velocity): CkopocTb, ¢ KOTOPON QPOHT
nrnaMeHu NnepeMeLLaeTca BHyTPb HECTOPEBLLEN FOPHOYEN CMECH.

3.56 ckoppeKTMpoBaHHOe AaBneHue rugpoucnbiTaHua (corrected hydrotest pressure). [JaeneHue
rMapocTaTUYECKOro UCNbITaHWs, YMHOXXEHHOE Ha OTHOLUEHWE 3HAYeHWs OOMYyCKaeMoro HanpsbkeHus Ans ma-
Tepvana cocyfa Mnpu pacyeTHOW TemrnepaType K 3Ha4YeHUI0 OOMYCKaeMoro HanpsikeHus npu TemnepaType
MCNbITAHKSA.

3.57

cpbie nnamenu'): Senenue, xapakmepusyemoe 06WUM UMU YACMUYHbIM OMPbLIEOM OCHOBaHUS nia-
MeHU Had omeepcmusaMU 20pesiKu unu Had 30HOU cmabunusayuu nnamMeHu.
[FOCT P 53681—2009, nyHkm 3.11]

3.58 cTtatuydeckoe npotuBogaBneHue (superimposed back pressure). Crtatvyeckoe OaBneHwe 3a
ycTpoicTBOoM cbpoca JaBneHusa Ha MOMeHT BpeMeHu eroc cpabaTtbiBaHuS.

MpumMeyaHue — CTaTuyeckoe NPOTUBOAABMNEHNE MOXKET 6bITh MOCTOAHHBIM UMK NepeMeHHbIM BCreacTBUe 13-
MEHSIIOLLMXCA YCNOBMIA B cucTeme cbpoca, cBA3aHHbIX co cBpOocoM cpedbl OT APYrMX UCTOMHWUKOB M co cBpocoM cpefb
Yepes yCTPOoWCTBO cOpoca AaBneHus.

3.59 ctexmomeTpuyecknit cocmae (stoichiometric ratio): Xumunyeckn cCKOppeKkTUpPOBaHHbLIA cocTaB
BO34yxa C TONnnBoM, obecneymBatoLLMin NOMHOE CropaHue CMecu TonnuBa ¥ BO34yxa.

3.60 cTpyihHoe ropeHume (jet fire): HekoHTponupyemslil Nnpouecc ropeHus cTpyu donovaa, obpasyto-
Lelcsa NpyU HapyLLUEHWW repMEeTUYHOCTU CUCTEMbI, HAXOOALeNCs Nod OaBNEeHUeEM.

1) Anrnuiickuii Tepmud — «flame blowouty.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 12 /146
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71011-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67712
https://gostexpert.ru/gost/gost-71011-2023?utm_source=pdf&utm_medium=67712&utm_term=page

roCTt P 71011—2023

MpumeyaHue — CTpyiliHOE TOpPeHWE MOXET BO3AeWCTBOBaTL Ha Apyroe 060opyaoBaHWe, Bbi3biBas TEM CaMbiM
ero NoBpexaeHue.

3.67 ctyneH4aTtbin daken (staged flare): Mpynna, coctodAwas n3 AgByx n 6onee grakenoB Unu ropenox,
yrnpaBnsemMbix Takum 0bpasoM, 4ToBbl KOMMYECTBO HAXOAALWMXCA B paboTe dpakenos Uy ropenok 6eino npo-
nopuuoHanesHo pacxody cOpocHoro rasa.

3.62 TennosblgeneHue (heat release): O6wana TennoTa, BolAgensemas npu cropaHum cOpOCHLIX ra3os,
onpeaenaemasi No HU3KoM TENNOTBOPHOW cnocobHocTK.

3.63 TexHonoruyeckasa uucrtepHa [cocya] (process tank, process vessel): LiuctepHa wnu cocyg, mc-
nonb3yemMele s NPOBEAEHNA TEXHONOMMHYECKNX Onepauuii Ha MOPCKUX NMPOMBICTIOBLIX COOPYKEHHSIX.

lMpumevaHus

1 K uuctepHam unu cocygam, Mcnonb3yemMbiM ANS NpoBeAeHUs TEXHONOMMYECKUX onepaumi, MoryT cpeau npoyero
OTHOCWTBCS LMCTEPHbI M COCYAb! ANS Cenapaunn, XpaHeHus, ralleHus nynbcauunii, nepemMeLlnBaHns, O4UCTKN, U3MEHEHUS
arperaTHOro COCTOSIHWS 1M COCTaBa YrNeBogopoaoB.

2 Cocyd — zepMemuyecku 3aKkpbimas eMKocms, pabomarowas nod dasneHuem, npedHazHadyeHHas 0ns ee0eHus
MexHoMo2u4ecKUX Npoyeccos, a makxe 0M1s XpaHeHUs 2a3000pa3HbIX U XUOKUX MpodyKmos.

3 HucmepHa — emkocmb, pabomarowasi nod ammocgepHsIM daeneHuem, npedHasHavyeHHas dnsa cbopa u xpaHe-
HUST XXUOKUX MpodyKmoe.

3.64 ypnenbHasn [ckpbiTas] Tennota (latent heat): TennoTa, BoicBObOKgaemasn unu nornowaemas Tep-
MOOMHaMWYECKOW CUCTEMOW NPW U3MEHEHWUW CBOEr0 COCTOSAHWS Npy dra3oBbix Nepexofax (nnasneHuu, napo-
obpasoBaHuK, OTBEPAEBAHUM U T. A.), HO HE CONPOBOXJAaeMas U3MEHEHWEM TeMMepaTypbi.

3.65 ynpaBnsiemblii KnanaH cbpoca gasneHus (pilot-operated pressure-relief valve): Knanax cbpoca
OaBINEHWsT HeNpsSIMOro OeWCcTBUSA, B KOTOPOM MMaeHbIA KnanaH cbpoca gaBrneHus (Mnv rmaBHOe YCTPOWCTBO
cbpoca gaBneHuns), yCTaHOBINEHHbIA HA OCHOBHOMW TpyBoNpoBOAHOM MarucTpanu (EMKOCTW UMK pe3epsyape) 1
OCHAaLLleHHbIW NOPLIHEBLIM MPMBOAOM, KOMOWMHMPYETCS C aBTOMATUYECKMM (MMMNYIbCHBIM) BCMOMOraTenbHbIM
knanaHom cbpoca AaBrneHns ¢ MEHbLUMM MPOXOOHBIM CEYEHWEM WU YNPaBnsAeTcs UM.

3.66 ypaBHOBRelleHHbIM knanaH cbpoca paBneHusa (balanced pressure-relief valve): MpyXuWHHBIRA
knanaH cbpoca gaBrneHus, B KOHCTPYKLMW KOTOPOro NpeaycMOoTpeHbl CUMbgOHbI UK Apyrue cpeacTea ceede-
HUA K MUHUMYMY adbdhekTa BMMSHUA NMPoTUBOAaBNeHus Ha pabodre xapakTepucTUKM KnanaHa.

3.67

yposeHks nonHoms! 6ezonacHocmu; YTI6 [safety-integrity level (SIL)]: [JuckpemHsil yposeHs (npu-
HUMaKUWul 00HO U3 Yemblpex 803MOXHbIX 3Ha4eHul), coomeemcemeywull 0uana3oHy 3HadyeHul MofHo-
mbl BezonacHoCmuU, NpU KOMOPOM ypoeeHb MonHomMbl be3onacHocmu, pasHbill 4, A8naemca HaugbICLUM
ypoeHeM ronHome! be3onacHocmu, a yposeHb MosIHombl 6esonacHocmu, paeHbil 1, coomeemcmayem
HaumeHbwel nonHome bezonacHocmu.

MpumMeyaHus

1 Mepbi ueneebix omkaszos (cm. 3.5.17) Ona uvemsipex yposHel monHomel 6e3onacHocmu yka3aHbl 8
M3K 61508-1—2012 (mabnuubi 2 u 3).

2 YposHu nosHome! bezonacHocmu UCMONb3yom npu onpedenerHuu mpebogaHull nonHomel 6ezonacHocmu 0ns
byHKYUL bezonacHocmu, Komopbie GomkHb! Bbimb onpedeneHs! no 3/3/13 cucmemam, ces3aHHbIM ¢ Be30M1acHOCMBbH0.

3 YposeHb nonHome! bezonacHocmu (YT16) He siensgemcs cgolicmeom cucmeMsl, nodcucmeMsl, sneMeHma unu
komrnoHeHma. lNpasunsHasa uHmepnpemauus gpasel «¥YIE cucmemsl, ceasaHHoU ¢ be3aornacHocmbio, paseH nx» (20e
n=1,2 3unu4)o3Hayaem: cucmemMa nomeHyuansHO criocobHa K peanusayuu gyHkyul bezonacHocmu ¢ ypos-
Hem nonHoms! 6ezonacHocmu do 3HaYeHUS, PagHOZ0 N.

[FOCT P M3K 61508-4—2012, cmambsa 3.5.8]

3.68 ycnoBusa cbpoca gaBneHus (relieving conditions): [laBneHne 1 TemnepaTypa Ha BXOAE B yCTPOR-
cTBO cbpoca AaBneHus.

MpumeyaHue — [aeneHve, nognexallee cbpocy, paBHO CyMMe AaBNeHWst HAcTPOWMKKM KnanaHa cbpoca gae-
neHnsa (UnNu QaBNeHuio paspyLlleHns NpeaoXpaHUTENsHON MemBpaHsl) U 3HaYeHUA BENUYUHbLI NPEeBLILLEeHUs OaBMNeHns.
TemnepaTypa npoTekawLllero dnonga B ycrnoeuax cbpoca gaBneHUst MOXeT ObiTb Kak Boille, Tak U HUxe pabodeld
TemnepaTtypsbl.

3.69 ycTtpoicTBO AnA ctabunusaumm nnameHu (flame-retention device): YcTpoicTeo, npegHasHa-
YeHHOe ANfA NpeaoTBpalleHsa OTPbiBa NNaMeHu oT ddakenbHO ropernku.
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3.70 ycTponcTtBo c¢ pedopmupyeMbiM kanubGpoBaHHbIM wTudTom [cTepxkHem] (buckling pin
device): YcTpoicTteo cbpoca faeneHus, cpabaTtbiBatollee B 3aBMCMMOCTI OT BEMW4YMHBI CTaTUHecKoro angde-
peHUManbHOro aBneHus Unu cTaTM4eckoro AaBrneHua Ha BXode B pesynktate AedopMaln HarpyxeHHoro
B OCEBOM HanpasneHuW WTUGTa/CTEPXKHS, Ha KOTOPLIA ONUPaeTcs aneMeHT, HaxoOALWWACA Noa AaBneHneMm.

3.71 ycmpoiicmeo cbpoca daeneHus (pressure-relief device): Apmamypa cbpoca daeneHus ecex
munoe (knanaHbl, MembpaHbl u Op. uu Ux codemadusi), npedHasHadeHHas Ons 3awjumsl obopydosaHus u
mpy6onpogodos om npesbilieHUs dasrneHus nymem cbpoca uzbbimika paboqel cpedsbl.

3.72 ycTpoWCTBO CO cpe3HbiM wTudgToM [cTepkHem] (breaking-pin device): YcTpoicTteo cbpoca gas-
neHusl, cpabaTbiBalOLLIEe B 3aBUCMMOCTM OT BEMMYMHBI cTaTUYeckoro anddepeHUMansHoro JaBneHus unm
CTaTUYECKOro JaBNeHUs Ha BXOLe B pe3ynsTaTe paspbiBa Hecyllel Harpysky dactu WiudTa/cTepxHsa, Ha
KOTOPYH ONMPAaETCs INeMeHT, HaxoaaLWMncsa Nof JaBneHuem.

3.73 ¢hakenbHas cucmema (flare system): CosokynHocms ycmpoticme, annapamos, mpy6onposodos
U coopyxeHull, npedHasHavyeHHbIx 08 beaonacHol ymunu3sayuu cOpocHbix 2a3oe be3onacHsiM 0ns OKpyxa-
roueli cpedsbi crnocoboM — nocpedcmeoM CxKuU2aHUs.

3.74 cdakenbHaa yctaHoBka (flare): TexHuuyeckoe ycmpoilcmeo, npedHa3zHayeHHoe Ons Cxu2aHus
cbpackigaeMbix Napoes U 2a3086.

3.75

takenbHbIi konnektop'): Tpy6onposod dns c6opa u mpaHcropmuposaHus cGPOCHbIX 2a308 U na-
P08 0M HEeCKONbKUX UCMOYHUKO8 cbpoca.
[FOCT P 53681—2009, nyHkm 3.16]

3.76

thakenbHbI oronosok?)

HbIX 28308.
[FOCT P 53681—2009, nyHkm 3.14]

i ycmpoffcmso C NMUIIOMHAbIMU copefikaMu, cliyxXauwee dna cxusaHus CﬁpOC—

3.77 ¢hakenbHbIll cenapamop (knockout drum): TexHonozudyeckasi eMKOCMb, NpedHazHayeHHas ons
g8edeHUs MexHOMOEUYEeCKUX NMPoUeccos Mo ebideneHuro Xudkocmu u (unu) meepdeix Yacmuy us easa, cbpa-
CblBaeMOe0 Ha thakenbHy yCmaHOoBKY.

3.78

akenbHbIl cmeon®: BepmukanbHasi mpyba ¢ 020/108K0OM, C 3amMBOPOM (2a308bIM UMU 2a300uHa-
mMu4yeckum), cpedcmeamMu KOHMPO/A, asmomamu3sayuy, GucmaHyuoHHO20 3reKkmpo3ananbHo20 ycmpou-
cmeaa, nodeodswjux mpybonpogodoe MonnueHO20 2asa U 2oprdell cMecu, OeXypHbIX 20pPefloK ¢ 3anarb-
HUKamu.

[FOCT P 53681—2009, nyHkm 3.15]

3.79 ¢prroud (fluid): a3, nap, xudkocmb Unu Ux KOMBUHALUS.
3.80

¢ponm nnamenu?: Croll, @ KOMopom APoOUCX0AUM UernHas PeaKyus 20PeHUSs.
[FOCT P 53681—2009, nyHkm 3.18|

3.817 uncno Maxa (Mach number): Xapaktepuctnka TedeHus rasa ¢ OONMbLUMMW CKOPOCTAMMU, paBHas
OTHOLUEHUIO CKOPOCTWN TEYMEHWS ra3a K CKOPOCTM 3BYKa B TOW e TOYKE NMOTOKa.

4 CokpaweHusi

B Hacmosuwem cmaHOapme fnpuMeHeHb! criedyoujue CoKpaweHUus:
T — zoproyue za3bl;

1) Anrnuiickuii TepMuH — «flare header».
2) AHrnUMiCKMiA TepMUH — «flare tip».

3) AHrnmitckuia Tepmun — «flare stacky.
4) Aurnuniicknii Tepmus — «flame fronts.
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K — eoproque xudkocmu;

KUTMuA — KoHmMponsHo-u3MepumenbHsle npubops! U asmomamuxa;
J1IBX — neakosocnnaMeHswuecs XUuokocmu;

MAOPLO — makcumansHo donycmumoe paboyee QasneHue;

MI1C — Mopckue npoMbICIO8bIe COOPYKEHUS,

MY — membpatrHoe npedoxpaHumensHoe yecmpolcmeo,

HL — HopmamueHbie OOKYMeHmbI;

MCBE — npubopHble cucmembl be3onacHoCMu;

HIPS — sbicokouHmMezpupogaHHas cucmema 3aujumsasi.

5 MpuunHbI NpeBbIWEHUA faBNeHns

5.1 O6WMe NonoxeHUs

5.1.1 Llenblo NpoeKTUpOBaHMA CMCTEM OrpaHu4eHuss u cbpoca gaeneHus sensetcs obecneveHue Hes-
onacHoCTK, NpeaynpexneHne MHUWAEHTOB, aBapUAHbLIX CUTYaLWUKA U ClyYaeB NPOU3BOACTBEHHOrO TpaBMaTus-
Ma Mpu 3KCnnyaTauum cUcTeM orpaHudeHnst u cbpoca gaenexus Ha MIIC.

5.1.2 COBMECTHO C HacTOSILWUM CTaHOAPTOM MpW MPOEKTUPOBAHUW CUCTEM OrpaHudyeHunst U cbpoca
OABNEHWs creayeT PyKOBOLCTBOBATLCA TEXHWYECKMMWU pernaMeHTamu, MEXrocyoapCTBEHHBIMU U HauuMo-
HanbHBIMKM CTaHAapTaMK, CTPOUTENbHLIMW HOPMamMKu U npaBunamu, H no npomsiwneHHol Ge3onacHocmu
®edeparnbHO20 Op2aHa UCMoAHUMebHOU eracmu, ocywecmenaoueso yHKYUU no esipabomke u peanu-
3ayuu eocydapcmeeHHol MoaUMUKU U HOPMamueHO-NpagoeoMy peaysiuposaHuro 8 cghepe MpoMbIlIeHHOU
6esonachocmu?). Mpu npoekmupoeaHuu cucmeM oz2paHuyeHuss u c6poca OasneHusi, NPedHa3HaYeHHbIX
01 aKCnIyamayuu 8 apKkmu4eckux ycnosusx, cnedyem pykogoocmeogambscsi HACMOALWUM cmaH0apmom u
FOCT P 58212.

5.1.3 MNpoekTupyemble CUCTEMbI OrpaHuyeHnst u copoca gaBneHus AoMmkHbl obecnednTb GesonacHoe 1
ahheKTMBHOE BhbINOMHEHWEe TeXHONOrMYeCcKMX NpoLeccos JoObivn, coopa, NMOAroTOBKM NNacTOBOM NPOAYKLMM
¥ ee TPaHCMOPTUPOBaHWS.

5.1.4 TexHonoruyeckue npouecckl [obelun, cbopa, NOArOTOBKW NMACTOBOM NPOAYKUMM 1 ee TpaHcnop-
TUPOBaHUS, UX TEXHWYECKOE OCHalleHwe, BblI6op CUCTEM ynpaBneHWs M PeryrnvpoBaHus, MecTa ycTaHOBKA
CpencTB KOHTPONMS, yNpaBneHus U NpoTUBOABaPUINHOM 3aLLUThl OOMKHbI YYUTEIBATLCS MPW NPOEKTUPOBaHUM
cucTem orpaHnyeHus u cbpoca gasneHus ansa obecnedveHws GesonacHoCTM 0BCNy>KMBaKOLLEero nepcoHana.

5.1.5 TexHonornyeckne peLleHus 4Nnsg cMcTeM orpaHnyeHnst u copoca gaBneHnsl JOMKHbl 0becneynTb
3afaHHble NPOM3BOACTBEHHbIE XapakTepUCTUKM 1 BesonacHoCcTb. OB0CHOBaHUE MEXHOI0eUYEeCKUX PelleHul
Heobxodumo npedcmasums & npoekmHou dokymeHmauyuu, mpeboeaHus k komopot onpedeneHs! 8 [1].

5.1.6 lMpoexmHbil (pacdemusbili) cpok cnyx6bber MI1C Ha mecmopoxOeHuu crnedyem npuHuMams 8 Co-
omeemcmeuu ¢ 3adaHueM Ha MpPoeKmuposaHue.

5.2 OcHOBHbIe APWHUMNDbI 3aUMUTbl OT NpeBbilleHUA gaBneHUA

5.2.1 O BOWHOW pUCK

[MpUYMHBI NPEeBLILLEHUSA OABNEHUA PACCMATPUBAKOTCHA Kak HE3aBUCKUMbIE, ECMW MEXAY HUMMK OTCYTCTBY-
10T MEXAHWUYECKUE, TEXHOINOTMYECKUE UMK 3NEKTpUYeckue ceasu nubo ecnu mexay MOMEHTaMKU BO3HUKHOBE-
HUS OBYX TAKWX NOCNenoBaTenbHbIX MPUYMUH NPOXOAUT 4OCTAaTOYHO BPEMEHHU, YTODBLI X MOXHO BbINo cunTaTh
He3aBUCHMbIMKA. OOHOBPEMEHHOE BO3HUKHOBEHME ABYX UMK Bonee He3aBUCUMbIX NMPUYUH MpeBkbIlIeHns gaB-
neHus (T. e. ABOMHOM UM MHOXECTBEHHLIA PUCK) HE y4MTBIBAETCA NPV NpPoekTupoBaHuu. MNpumepamu cLeHa-
pyveB ABOWMHOTO pyUCKa SABMSOTCH: BO3ENCTBME NoXKapa OAHOBPEMEHHO C NOBPEXAEHWeM BHYTPEeHHen TpyOKn
TennoobMeHHVKa; BO3AeNCTBME NOXapa OQHOBPEMEHHO C OTKA30M CPEACTB CUCTEMbI YNPaBNEHUs, KOTOpPbIe
JOMmKHbI obecneunBaTk OMOPOXHEHWE W cOpOC OaBNeHWA B M30MMPOBAHHOM OT npouecca obopyaoBaHWK;
ownbka onepaTopa, NPUBOOALLASA K NEPEKPLITUIO BbIMYCKHOrO OTBEPCTUSA OOHOBPEMEHHO C MpeKpalleHUem
aHeprocHabxeHus. MpekpalieHne nogayn Bosgyxa ons KMMNuA npu Bo3gelcTBUM noxapa cregyert cyutatb
€0WHWYHBLIM PUCKOM, ecnn BO3OeNCTBUEe Noxapa NPUBOOMT K BbIXOAY M3 CTPOSA NOKanbHbBIX MUHWKA Nogayun
BO3gyxa.

1) B coomsemcmeuu ¢ lMonoxeHuem o ®edepancHol ciyxbe Mo 3KOIo2u4eckoMy, MexHOM02U4EeCKOMY U amom-
Homy Hadzopy (ymeepxdeHo Nocmarosneruem MNMpasumenscmea Poccutickol ®edepavuu om 30 uronns 2004 2. Ne 401)
hyHKYUU 803r1oxeHs! Ha ®edepanbHyro cryxby Mo 3KOMo2UYecKoMy, MexHON02u4deckoMy U amomMHOMY Had3opy.
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B HacToslwem cTaHgapTe paccMaTpuBalTCA CLEHAPUM EQUHUYHBIX PUCKOB, KOTOPbie HEOBX0OMMO yuK-
TeiBaTb. [py NpoOEKTUpOBaHUK JONycKaeTcsa ¢ yyeToM TpeboBaHuil 3akasdumMka OLeHUBaTh CLeHapUK MHOXe-
CTBEHHbIX PUCKOB, 0COBEHHO Ansi CUTyal Wi C BO3MOXHbIMW aBapUAHBLIMWU NOCNEACTBUAMU.

5.2.2 CKpbITble OTKa3bl

CkpbITble 0TKa3bl, Kak MpaBUNo, He CHATAKT NPUYKMHAMK NPEBbILUEHNS AaBMNeHNs Npyu onpeaeneHum oT-
HOLWleHUs1 paccMaTpuBaeMsblX CLeHapueB K eQMHWYHOMY UMK OBOWHOMY pUCKY. Hanpumep, cKpbiTble OTKa3bl
MOryT Bo3HuKaTk B KMIWA, 4To aBnseTcsa NPUYMHON UX HEeWTaTHOro YHKUMOHWMPOBAaHUA B YCIOBUSX NPEBbI-
lWeHMs gaeneHusa. JonyuleHuwe o HewTaTtHoM cpabaTtsiBaHum KAMKWA ogHOBpEMEHHO C MPUYUHOW MpeBbiLle-
HWA OABMeHus, He CBA3AHHOW C HellTaTHbIM cpabaTbieaHuem KUTMKA, He cnefyeT paccmaTpuBaTh B KadecTBe
OBOWHOro pucka. AHanorM4Ho B Ka4ecTBe OBONHOIO pUCKa He crefyeT paccMaTpyMBaTh CKPbIThIA 0TKa3 obpart-
HOro KnanaHa, B pe3ynsrare KOTOporo nNpu 0Tkase Hacoca BO3HUKAET OOpaTHbIN NOTOK.

5.2.3 Owubka onepartopa

Owubky onepatopa HeobXxo4MMO paccMaTpUBaTh B KAYECTBE NOTEHLMANbHOr0 UCTOYHMKA NPEBLILLEHUS
OaBneHus.

5.2.4 MNpumeHeHue KMUMnA B o6ecneyeHuM 3alUTbl OT NpeBLIWEHWA JaBNeHUs

KWIMWA He cnegyeT Mcnonb3oBaTh Kak 3aMeHy yCTpoicTBam cbpoca AaBneHusi ¢ COOTBETCTBYHOLLMMMN
TEXHUYECKMMW NMapaMmeTpamu Ans 3alnTel OT cueHapueB eOUHUYHOrO pyUcKa npeBblleHnsa gaeneHus. B yc-
TNOBUSAX, KOTda UCMOoNb3oBaHWe yCTPONCTB cbpoca AaBneHus ABNAeTCs HeuenecoobpasHbiM UM TEXHUYECKK
HeocyLLecTBMMO, HEOBXOANMMO NPUMEHATL NPeJOXPaHUTENbHEIE YCTPONCTRA, CBfA3aHHble ¢ KUTMunA.

B mpoekTHOW OOKyMeHTauuWM OorMxHbl BbiThb COBnogeHbl KpUTEpPUU MPUEMNEMOCTU pUCKA B COOTBET-
cTeuu ¢ TpeboBaHuamu HIO HaasopHbIX opraHoB. B oTcyTCTBUE KpUTEpPMEB NPUMEMIIEMOCTU pUCKa B KadecTee
MUHUManbHoro TpeboBaHua cnegyeT obecnevnTb, 4ToObLl 06w KA Noka3aTtens Ge3zonacHocTn paboTbl cucTe-
Mbl, BKIOYAA aBTOMaTU3MPOBaHHLIE 3MTIEMEHTLI CUCTEMbI Be30nacHOCTUW, rapaHTUpoBan cobnoaeHe TpeTke-
ro ypoBHs nomnHotbl 6esonacHocth (SIL-3). YkasaHusa no npumeHeHuo HIPS npuBegeHbl B npunoxeHun A.

YcnoBue wtatHoro cpabaTbiBaHMA NpeaoXpaHUTenbHbIX YCTPOWCTB, cBasdaHHbix ¢ KMIMWA, He cnenyet
NPUHMMAaTL B Ka4eCcTBe OCHOBHOTMO MpW OMpefeneHun BenuunHbl cbpoca gaBneHWsl B OTOENbHOM TexXHOoMNo-
rmdeckom obopynoBanun. YcnoBue LUITATHOrO cpabaTbiBaHWsA NpefoXpaHUTENbHbIX YCTPONCTB, CBA3AHHbIX C
KWIMunA, HeoBxogumo paccMoTpeTk Npu pazpaboTke KOHCTPYKLMKW onpegeneHHbIX 3aIeMeHTOB CUCTEMBI Orpa-
HU4YeHWs1 1 cbpoca JaBneHns, TakMX KaK BbIMYCKHOM KONMeKTop, hakenbHbIA CTBON W pakenbHbIA OroMnoBOK.
Mpu BoIDOpe 0boCHOBaHMA ONS MPOEKTMPOBaHUS CUCTEM OrpaHuyeHus u cbpoca daBneHus, ucxogsa M3 uc-
KITHOHEHHbIX I CHWKEHHBIX Harpy3ok cbpoca, obecneyeHHbiX WTaTHbIM cpabaTbiBaHMeM NpeaoxpaHnTenb-
HbIX YCTPOWCTB, cBA3aHHbIx ¢ KUTMKWA, cnegyeT yunThiBaTk KONMUYECTBO U HAAEXHOCTL NPUMEHsAeMbIX Npefo-
XpaHUTENbHbIX YCTPONCTB, cBA3aHHbiX ¢ KUMnA. MHdopmauunsa no Beibopy napameTpoB cUCTEM yTUNM3aLum
npueegeHa B 7.7 n 8.1.

5.3 MoTeHumnanbHble NMPUYNHbBI NPpeBbIlLeHNA gaBneHuA

5.3.1 O6wKMe nonoxeHUn

TexHonornyeckoe obopynoBaHue 1 TpybonpoBoabl JOMKHLI BbITh paccyMTaHbl Ha 3aJaHHOe AaBNeHUE
B CUCTEME.

PacuyeT Heobx0aQMMO BBIMNOMHATL, OCHOBbLIBASACH HA CrefyLLNX napamMeTpax 1 akTopax:

- HopMarnbHOM pabodem AaBneHun npu pabodnx Temnepartypax;

- NOCNeACTBUSIX BIIUSAHWNA KOMBMHALMM BO3MOXHbBIX TEXHONMOMMYECKNX OTKMOHEHWIA;

- pasHoCcTn mexay paboynm gaBneHMem 1 gaBleHUnemM HacTPOoMKKM YCTPOMCTBa cOpoca AaBneHus;

- NOCNeACTBUSX BMUSAHWUS KOMOMHALKMK OOMONHUTENBHBLIX HATPY30K, HANPUMEP CENCMUYECKON, BOITHO-
BOW, BETPOBOW W Ap. HArpy30K.

MpOEKTUPOBLUNK TEXHOMOTMYECKOW CUCTEMbI AOMMKEH ONpefenuTs MUHUMANbHYH MPONYCKHYK Cho-
cobHocTb no cbpocy gaeneHus, Tpebyemyto ons Toro, YTobbl BENUMYWHA NPEeBLILEHWA OABMNEHUA B eQUHULE
obopynoBaHWs TEXHOMOrMYECKOM CUCTeMbl He MpeBbillana MakcumanbHO AOMYCTMMOro KpaTKOBPEMEHHOro
MOBbILIEHWS pacYeTHOro gasneHus. lNpuynHbl NpeBLIWEHWA JaBneHns npueegeHsl B 5.3.2—5.3.714. B npuno-
XeHun B npuBefeHO pyKOBOACTBO MO NPUMEHEHUIO CTAHOAPTHOTO NPefoXpaHUTENbLHOTO YCTPOMCTBA, NpedHa-
3HAYEHHOro AN 3alWKnThl HECKONbKUX eaMHUL 060py0OBaHUA OT MPEeBLILLEHUS OABNEHUS.

5.3.2 3aKkpbiTble BbINYCKHbIE OTBEPCTUA COCYAOB

B npouecce skcnnyaTtayuumm TEXHONOMMYECKOro cocyaa (ganee — cocyn), paboTatLlero nog AaBNeHUEM,
HeCcaHKUVMOHUPOBAHHOE 3aKpbiTUe 3arMopHOro KranaHa ¢ py4YHbIM yrpaBneHueM, nepekpbiBaroLlero Bbinyck-
Hoe OTBEPCTUE COCYaa, MOXET NPUBECTU K TOMY, YTO JaBneHue BHYTpu obopyanoBaHua npessicut MOPO. Ecnu
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3aKpbITUE 3aMOPHOrO KanaHa ¢ py4YHbiM ynpaBneHneM Ha BbIMYCKHOM OTBEPCTUN COCya ABNAETCS NPUHMHON
NpeBbILWEHWS AaBreHns, HeobXoaUMMO NpeayCcMOTPETL MPMMEHEHWE YCTPOMCTBa cbpoca AaBneHns gaxe npu
MCNONb30BaHUKM CPEACTB CUCTEM ynpasBneHusi. Kax bl 3an0opHbIA KNanaH ¢ py4HbIM yrnpasneHueM crnegyet
paccMaTpuBaTh Kak JOMyCKaKLWNA BO3MOXHOCTbL HEeCaHKLUMOHUpOBaHHOro cpabatkiBaHua. cknodeHue 3a-
MOPHLIX KNanaHoB U3 cocTaBa TpybonNpoBOAOR MeXOy coCygaMu, COeAMHEHHbIMU NocnegoBaTensHOo, No3Bo-
nsieT obecnevnTb yMeHblUEHNEe HeobXo4MMOro KoNM4YecTsa ycTaHaBnmMBaeMblX YCTPOMUCTB cOpoca gaBneHus.

He ponyckaeTca ucnonb3oBaHWe TONbKO CPEACTB CMCTEM ynpasneHWs ANA NpefoTBpalleHus NpeBbl-
LEeHWA AaBMNeHWS B Cryvae, ecriv AaBneHne, BO3HUKarKLlee BCNeACTBNE OTKa3a CpeacTB CUCTEM YrpaBneHus,
MOKET NPEBLICUTL CKOPPEKTMPOBAHHOE AaBMneHue rugpoucneiTaHns (cMm. 3.56). MNpu NnpoekTUpoBaHuK cne-
OYEeT YYUTbIBaTb, UTO OnpedeneHHbie CUCTEMbI XapakTepuayrTca HeMpueMneMbIM YPOBHEM pUCKa B criyvyae
0TKa3a CpefCTB CUCTEM yNpaBNeHus 1 BbITEKAOLL WX U3 3TOr0 NOCNEACTBUIA, BO3HUKAKLLMX B pe3ynsraTe pas-
repMeTusaumm cuctembl. B 3Tom criyqae Heobxogumo paspaboTatb TEXHWYECKME PeLUEHUs N0 OrpaHNYeHuo
npeBbileHs aasneHus bonee gonyckaeMoro 3HadeHusi. Bo3MOXXHOCTL MpeBbIleHWs OaBMNEeHUss B crydvae
OoTKasa cpedcTB CUMCTEM ynpaBneHusa criefyeT paccMmaTpuBaTbh ONSA BCEW CUCTEMbI B LienoM, BKI4Yasi U BCe
BCMOMOraTernbHble TEXHWYECKNE YCTPOWCTBa (HanpyuMep, pasbeMHble coenuHeHuns, KUTMnA).

B npouecce akcnnyartauuu cocyna, pabortarolero nog AaBNeHUEM, B pesynbsTaTe HecaHKUMOHMPOBaH-
HOTO 3aKpbITUA AUCTAHLUWOHHO YNpaBnseMOoro KnanaHa Ha ero BbIMyCKHOM OTBEpCTWMM OaBMeHWe B cocyde
mokeT npesbicuTe MAPL. Ecnu 3akpbiTue AMCTaHUMOHHO yNpaBnsieMoro knanaHa Ha BbiMyCKHOM OTBEpCTUU
cocyda ABNseTCA NPUYMHOW NPEBbLILLEHNA OABMEHWs, crnefyeT npegycMOTpeTb MPUMEHEHWE YCTPOWCTBa
cbpoca gasnenusi. Ecnu 3akpbiTe QUCTaHUWMOHHO YNPaBrnseMoro knanaHa Ha BbiNyCKHOM OTBEPCTUM MOXKET
NPUBECTU K NPEBLILEHUIO OaBNeHUs, TO TpebyeTcsl ncnonb3oBaHWe ycTpolcTea cbpoca gaeneHua. Cneayet
YYECThb, YTO KaXblA perynupyroLlmnin knanaH HeobxoAMMo paccMaTpuBaTh Kak NoABEPKEHHbLIA HeCaHKLMOHM-
pPOBaHHOMY 3aKpbITULO.

Mpu onpegeneHnn Harpy3ok cbpoca gaBrneHuna cnegyeT y4ecTb, YTO KnanaHbl, ynpasnseMble BPYYHYH
U OUCTAHLUWOHHO, KOTOPbIE OTKPbITh M PYHKLNOHUPYIOT B MOMEHT OTKa3a W Ha KOTOpble He OKa3bIBaeT BNus-
HWS OCHOBHAas MpPUYKMHA OTKa3a, NPoAcMKaT PYHKUMOHMPOBATL B CBOMX HOPMAarbHbIX paboynx NonoxeHnsax
(cm. 6.10.4).

5.3.3 HecaHKkunoHMpoBaHHOE OTKpPbLITUE KNanaHa

Heobxoanmo paccMoTpeTb HECaHKLMOHUPOBAHHOE OTKPLITUE NDBOro KrnanaHa oT UCTOYHMKA NOBLILLIEH-
HOTO JABMNEHUs], HaNpUMep OT CUCTEeMbl Mapa UM OT CUCTEM TEXHONOTMYECKUX (PrIOUA0B BbICOKOrO AaBNEHUS.
Mpwu aTOM paspabaTtbiBaloT TEXHUYECKUE pelleHus no obecneveHunio cbpoca faBneHuns, ecnu cpeacTea cucTe-
Mbl YNpaBreHus, onpeferneHHsle B 5.2.4, npefHa3HadeHHble ANA npefoTBpalleHWs HeCaHKLUMOHUPOBAHHOMO
OTKPBLITWA KIanaHa, OTCYyTCTBYHOT.

5.3.4 OTkaz3 obpaTHOro KnanaHa unu yTedka 4yepes Hero

5.3.4.1 YctaHoBKy ogHOro obpaTHOro knanaHa He cnefyeT cuMTaTbk JOCTATOYHbIM YCMOBMEM AN npe-
OOTBpaLleHns NpeBbILeHUs JaBNeHWs B CriyYae ero oTKasa, BO3HUKaloLLero 3a c4et obpaTHoro notoka drio-
naa oT UCTOYHWMKA BbICOKOTO AaBreHuns. HanpumMep, npu 3akadke driuaa B CUCTEMY, Cogepallyio napbl nofa
JaBleHneM, NpeBbILaLW KM JaBneHne B 000py4oBaHUKM, YCTAHOBIIEHHOM MO TEXHOMOMMYECKOW Cxeme nepeqn
HarHeTaTtenem, NOTepU AaBNEHUSA 3aKa4yMBaEeMOro rnoToka pnouaa Nnpu BO3HUKHOBEHWUW YTEYKM UMK CKPLITOrO
oTkaza obpaTHOoro knanaHa B NUHUKW HarHeTaHusa NPUBOLSAT K NoABRneHuo obpaTtHoro notoka dnouaa. MNpu
nocTynneHuu nwonaa BbICOKOrO AaBMEHWS B CUCTEMY HM3KOrO AaBMeHUs BaXKHO YYWTLIBATb BO3MOXKHOCTb
npeBbILWEHUS aBrNeHUs B CUCTEME HU3KOro JaBNeHns.

CnegyeT yunTbiBaTh, 4TO 0OpaTHLI NOTOK (britonga Yepe3 obopygoBaHWe MOXET MPMBECTU K ero pas-
PYLUEHWNIO U, COOTBETCTBEHHO, K pasrepmeTu3auunn cuctemsl. Mpu HeobxoanmocTu paspabaTbiBatoT JONOMHN-
TEMbHbIE TEXHUYECKME PELLEHUS NO NPESOTBPALLEHNID BO3ZHUKHOBEHWUS 0BpaTHOro NoToka hnwomnaa B CUCTEME.

5.3.4.2 Tlpu ckpbITOM OTKa3e 0QMHOYHOro obpaTHOro knanana (HanpumMep, Npu 3akNUHUBAHWK KnanaHa
B OTKPbLITOM COCTOSIHAM UMK NPW NOMNOMKE ero 3anvMparLLero arneMmeHTa) Heobxogumo obecnedunTs 3aluTy oT
npeBbILWEHUs aBreHnus B criyvyasix, korga:

- MakcumasnbHoe paboyee gaBneHWe B CMCTeMe BbICOKOTO AaBeHns NpeBbillaeT pacyeTHoe aBneHune;

- MakcumanbHoe paboyee OaBneHwe B CUCTEMe BbICOKOrO faBneHus npesbiwaer MOPL B cocygax,
obopynoBaHumn 1 TpybonpoBogax CUCTEMbI HU3KOrO AABNEHUSA, BEILLECTOALLEN MO TEXHONOMMYECKOA CXEME;

- B CMCTEME BbLICOKOIO AABIMEHWSA OOCTAaTOMHO 3HEPrUU ONs NPEBLILEHWUS AABMNEHUSA B CUCTEME HU3KOMO
AaBneHus (HanpuMmep, B CUCTEME BbICOKOrO aBlNeHnsl UMEeeTCs NapoBas/ra3oBas LWanka ¢ COOTBETCTBYOLLN-
MW MapameTpamMu).

B xoge onpegeneHus nponyckHoM cnocobHOCTW ycTpoicTBa cOpoca gaBneHus Bo nbexaHune npesbl-
WweHus gonyckaemoblx npegenos MAPL B 3awuwaemMmom o60opygoBaHUM NpU PacCMOTPEHUM Cry4vasi CKpbITO-
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ro oTkasa obpaTtHoro knanaHa pacxof npy obpaTHOM MOTOKe Yepe3 OAUHOYHbIAM oBpaTHbI knanaH cnenyet
onpenensTe, UCNOMNb3ys XapakTepUCTUKM HOPMAanbHOro NMoToka (T. . MPOMYCKHOW cnocoBHOCTU oBpaTHoro
KnanaHa B pexume nNpaAMoro nortoka). Ecnu 3HavyeHue nponyckHol cnocobHocT obpaTHOro knanaHa Hews-
BECTHO, TO B Ka4yecTBe AOMNyLleHUa NpeanonaratoT, UTo obpaTHbIA KrnanaH OTCYTCTBYET, U He NMPUHUMALOT B
pacyeT ero ruapaenuM4eckoe ConpoTUBIIEHNE.

Mpw Be3oTkaszHOM OyHKLWOHMPOBAHMM 0BpAaTHOrO KnanaHa 3aLllMTy OT NpeBLILeHUs JaBneHusa Heobxo-
aumo obecneynTb B criydae, ecnu MakcumManbHoe paboyee JaBNEHWE B CUCTEME BbICOKOrO AaBIeHWs NPeBbI-
LUaeT CKOPPEKTUPOBAHHOE AaBNeHWe rMapoucnsiTaHus 06opyaoBaHWA, BLILLECTOSLLErO N0 TEXHONOMMYECKOR
cxeme (cMm. 3.56 n 5.3.2). Npu npoekTMpoBaHWM CrneayeT y4YuTbiBaTh, YTO OMpeferieHHble CUCTEMbI XapakTe-
pPU3YIOTCA HEMpUeMIieMblM YPOBHEM pUCKa BCNeACTBME CKPbITOro 0TKaza 0bpaTHOro knanaHa u nocneacTBui,
BO3HMKaKLLMX B pe3ynbrate pasrepMeTusauun cuctembl. B aTom cnyydae Heobxogumo pazpaboTtartbh TeXHU-
yecKkne pelleHWs Mo OrpaHUYeHWIo NpeBbILLIEeHUA OaBreHMeM OOMycKaeMoro 3HadeHusa. BoamoxHocTe npe-
BbILIEHWA JaBNeHUsA BO BPeMsl CKPbITOro oTkasza obpaTHOro knanaHa crieqyeT yYuThiBaTh ANS BCEW CUCTEMBbI
B LIENnoM, BKMIOYas BCe BCMOMOraTernbHble TEXHUYECKUE YCTPOWCTBa (HanpuMmep, pa3beMHble COedUMHEeHUs,
KUTnA).

5.3.4.3 He ponyckaeTcsa uckn4vaTb BEPOATHOCTb YTEYKM Yepes cenno obpartHoro knanaxa. Npu npoek-
TUpPOBaHWKM cnegyeT YYnTbIBaTb BO3MOXKHOCTE MPEBbILIEHWS JaBNEHWS NPy oTAeNeHUn OT TEXHOMOrM4ecKoro
npouecca CUCTeMbl HA3KOro [aBfeHWs, BbILUECTOsWEeR OTHOCUTENLHO oBpaTHOro knanaHa B TexXHonornye-
ckol cxeme. Ecnu genctBue onepartopa (Hanpvmep, BhIMOMHAEMOE BPYYHYH OTAENeHne CUCTEMbI HU3KOrO
OaBrneHusi OT TEXHOMOTMYECKOW CUCTEMbI BbICOKOTO AaBMNEHWs) paccMaTpuBaeTcs C Lenbi NpefoTBpalleHus
NpeBbILWEHUs] daBNeHWs B pesynbTate yTeuku vyepez obpaTHbIi KnanaH, To Ans onpegeneHusl YpoBHS BO3-
MOHOIO pyUCcKa cnefyeT BbiNONHUTL aHanu3 ypoBHen 3awmntbl (LOPA) nubo opyroin aHanv3 onacHoCTen Tex-
HoMoruyeckoro npolecca. BeinonHAeMbld ganee geTanbHbIN aHanu3 OOIKeH NokasaTth, YTo ABNAETCA Hau-
Bonee NpeanoYTUTENbHbLIM: aBTOMaTU4ECKOE OTAENEeHne OT TEXHOMNOMMYeCcKoro npoLecca, BolI6op NponyckHON
cnoco®HOCTK ycTpoicTBa cbpoca gaBrneHus ¢ y4eToOM BO3MOXHOCTW yTeudkn Nnbo gpyrve ansTepHaTuBHbIE
cpeacTBa 3awunThl. [1py NpoOeKTUPOBaHMK CUCTEMbI HEOBXOOMMO ONpefennTL CKOPOCTh YTeYKU Yepes obpar-
HbIW KnanaH.

5.3.4.4 CnepyeT y4yecTb, YTO ONsl WCKNHOYEHUS BO3HWKHOBEHUs obBpaTHOro nortoka Heobxogumo uc-
nonb3oBaHWe ABYX NocnefoBaTenbHO YCTaHOBIEHHbIX YCTPOWCTB NpegoTBpalleHna obpaTHoro notoka. lMpw
BO3pacTaHuv auddepeHUManbHoro AaBneH1s crneayeT pacCMOTPeTh BO3MOXHOCTL MCNOMNb30BaHWA 4OMOn-
HUTEMNbHLIX CPEACTB 3allKUThl B LENAX CHUXEHWUS PUCKa CKPLIThIX OTKAa30B 0DpaTHOro KnanaHa, NpUBO4ALMX
K noBpexaeHuto obopyaooBaHMsa K, Kak crnencTeue, K pasrepMeTusauuu cuctemMsl. [lonyckaeTcs NnpuMeHeHne
OPYIMX YCTPOWCTB NpeAoTBpaLleHs BO3HWMKHOBEHUA 0OpaTHOro nNoToka.

Ecnu Tpebyembiii ypoBEHb HaOEXHOCTW NMOCneaoBaTenbHO YCTAaHOBIEHHbIX YCTPOWCTB NpefoTepalle-
HWUS BO3HWKHOBEHWS obpaTHoro notoka obecne4nTe HEBO3MOXKHO, TO CrieayeT OUEeHWTb Benu4YMHy obpaTHoro
notoka. BenvuuHa yTeukn B oBpaTHOM NOTOKE Yepe3 NocnefoBaTeNnbHO YCTAaHOBMNEHHbIE 0BpaTHbIe KranaHbl
3aBWCHT OT Tuna obpaTHbIX KNanaHoB, OT TOrQ, OTHOCMTCS NK (Nioua K paspsay 3arpsAsHsarLWMX U oT ApYrux
ocobeHHoCcTen cuctembl. MeToa OLUeHKU BENWYMHbLI 0BpaTHOro NoToka Yepes nocnefoBaTenbHO YCTaHOBIEH-
Hble oOpaTHbIe KnanaHbl onpeaenawT NPU NPOeKTUPOBaHUM CUCTEMBI. MaKkcuMansHoe oxuaaemoe andde-
peHunansHoe AaeBneHWe NoToka Ha obpaTHoMm knanaHe B Tpebyembll MOMEHT BPEMEHWN CrefyeT UCMNonb30-
BaTb B KaYeCTBEe OCHOBbLI ANSA BbIMOMHEHNA PACYETOB CKOPOCTK cOpoca OaBneHus.

OBpaTHbIn NOTOK Yepe3 HEeCKONbKO NOCMedoBaTeENbHO YCTAHOBMNEHHbLIX 0BpaTHbIX KnanaHoB crnegyet
OLeHMBATbL Kak NOTOK Yepe3 oauHoYHY anadparmy, ouametp kotopon coctaensaet 10 % oT guameTpa HOMU-
HanbHOro NOTOKa Yepea 00paTHbI KNnanaH ¢ MakCUManbHbBIM HOMUHAaNbBHBIM AMaMeTpoM. MeHbllee 3Ha4YeHne
OOMyCKaeTCa UCNOoNb30BaTh, ECNW YCTAHOBMNEHA CUCTEMA KOHTpons paboTel 0BpaTHbIX KnanaHoB (Hanpumep,
WHOWKaTOpbl OaBneHus, nogknioyaemble K TpyDONpoBogy MeXay knanaHamu), MO3BOMSKLLAA ONpesenuTb,
UTO CKOPOCTb YTEYKW HE NMpeBbILLAET NPOMyCKHYH cnocoBbHOCTL ycTpolcTBa cbpoca AaBNEHWS HA CTOPOHE
HW3KOro AaBreHus.

5.3.5 C6ou B o6ecnevyeHMn BcnoMmoratenbHbIMU CpegamMm

CnenyeT MpuHSATH BO BHMMaHWe BO3MOXHble nocrnenctesus cboeB B obecrneveHUM BCroMoraTerbHOM
Cpefow Kak Onsi yCTaHOBKM B LIENOM, Tak W B nokansHoMm macwtabe. Heobxoaumo paccMoTpeTh crnydam Kak
MOMHOW, TaK U YacTUYHOW NOTepW BCNoMoraTenbHON cpefbl. BaXHo yunTbiBaTh, YTO YacTUYHasa NoTeps BCMo-
MOraTensHOW cpefbl MOXET NpUBECTK K Bonbluen Harpy3ke no cbpocy gaBneHusl, YeMm NornHoe NpekpalleHune
nofdaqn BCnomoraTenbHOW cpedbl, Tak Kak obopyaoBaHue, yBenMyYnBarLLlee Harpy3ky no cbpocy AaBrneHus,
MOKeT ocTaBaTbcs B pabote. B tabnuue 1 npuBegeHsbl cTaHAapTHLIE BCNOMOTraTenbHble Cpeabl, Nogadya KoTo-
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PBIX MOXEeT BbITh npekpalwieHa, a TaKkke HEeMOMHbIA nepevyeHb 06opy,qoaaHM$|, Ha HOpManbHYH paGOTy KOTOpO-
ro BIMUAET NnoTepA BCMOMOraTtenbHOn cpedbl, 4TO MOXeT CTaTb I'IpM‘-WIHOPl npeBbILUEHWA OaBNeHnA.

Tabnuya 1— BcnomoratenbHble cpefbl, Nogadya KOTopbIX MOXeT ObiTk NMpekpalleHa, 1 obopyaoBaHue, Ha Hopmarb-
HYH0 paboTy KOTOPOro BNWUAET NOTEPS BCNOMOraTensHOM cpenpl

BcnomoratensHas cpeaa,

T A ObopyaosaHue, Ha HOpMarbHYK paboTy KOTOPOro BNUsieT NoTepst BCnoMoraTtefbHoW cpefbl

OnekTpoaHeprua Hacockl, obecneynsatoLime LMpKyNnauuio oxnaxgaiowlein Bogsl/cpeab!, Nogady Bogsl Ha
opoLleHue

BeHTUNATOpbI ANs TENNooBMEHHUKOB BO3AYLLIHOTO OXNaxOeHWsl MNWM Bo3ayxa Ans ro-
peHus

KomMnpeccopbl Ana TEXHONOMMYecKoro napa, npubopHoro Bosayxa, cosgaHus Bakyyma

KUTMnA

KnanaHbl ¢ anekTponpuBoaom

Oxnaxpgawwas Bop,a/cpe,u,a KOH,EIEHcaTOpr ana TeXHONorm4eckoro npouecca 1mnn BcnomMorarernbHOro Mcnornb3oBa-
HWA

OxnaguTenu Onsa TeXHoNornyeckux hriongos, CMas3o4yHoro macna, Macna gns ynnot-
HeHnn

MonocTn OoxXnaxgeHnd Bpallakolleroca nnyu BO3BpaTHO-NOCTyNaTenbHOoro DﬁDpyﬂOBEHMH

MpnbopHbIA BO3aYX [atumky v ycTporcTBa ynpaBneHus

KnanaHel ¢ nHEBMATUYECKUM nprBOOOM, PETYNMPYOLWLME NapaMeTpbl TEXHONOIMHYECKO-
ro npouecca

CucTembl CUrHanM3aumu, 3alluTel U OCTaHoBa

Map TypBWHHBIE NpUBOALI ANA HACOCOB, KOMMNPECCOPOB, BO3AYXOO4YBOK, BEHTUNATOPOB BO3-
Oyxa AN ropeHust NN anNekTPUYEcKUX reHepaTopoB

nOpLLIHEBbIB HacocCbl

O6opynoBaHWe ¢ NPAMBIM BNPLICKMBaHWEM Napa

OKEKTOPbI
Map/TennoHocutens TennoobmeHHKKK
Tonnueo (kuakoe, raso- [MapoBble KONk

obpasHoe 1 ap.
P Ap-) [MpomexxyTouHble HarpesaTenu (pebornepkt)

anBO,D,bI HaCOCOB WUINK 3NeKTporeHepaTopoe

Komnpeccopsbl

[a3oBble TYpOUHLI

MHepTHLIN ras YnnoTHeHust

Mpogyeka KUIMnA, obopynosaHus U TpybonpoBoaoB

CnegyeT NpuHSATb BO BHMMaHWe, YTO MpW BbIBOAE W3 3KCMnyaTauun obopygoBaHMs No NpeBbiUEHMHO
[aBMNeHus, CBA3AHHOM C NMpekpalleHneM nojadyu BcnomoraTenbHoW cpenbl, pesepsHoe paboTatollee napan-
nensHo ¢ HUM obopyaoaHue nNpu ycnoeuun BecnepebolHoi Nnoga4yn nNpegHasHavYeHHOW Ans Hero Bcnomora-
TENLHOW cpeabl OOMKHO 06ecneunTs BbinonHeHne pabounx yHKUKMA B 3aaaHHOM 06beMe.

5.3.6 OTkas TexHonorm4yeckoro o6opyaoBaHusa

Heobxoanmo y4nTbiBaTh, YTO OTKa3 3NEKTPUYECKOro MM MeXaHW4YecKoro TexHonorn4yeckoro obopygo-
BaHWsA, 0becnevynmBalLero OXnNaxaeHne WM KOHOeHCAUMK TEXHONOrMYeckUx NMoTOKOB, MOXKET MPUBECTU K
NPEBLILWEHWKD OABMNEHNUS] B COCYOaAX.
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5.3.7 Bbixog U3 cTpOsi BEHTUNATOPOB

BeHTunaTopbl TENNO0OMEHHMKOB C BO3AYLUHLIM OXNaXOAeHWeM BbIXOOAT U3 CTPOS M3-3a NpekpalleHus
nogayn SHEpPrvy UIu n3-3a oTkaza MexaHudeckon yactu. CrnegyeT yunTeiBaTh, YTO OTKA3 BEHTUMNATOPOR Te-
nnooBMeHHUKOB C BO3OYLIHbIM OXNaxaeHueM, obecneuynmBaoLlLMX OXNaXAeHWe TEeXHOINOMMUYecKUux MoTOKOB,
MOKET NMPUBECTW K NpeBbILLEeHUIO JaBNEHNSA B CUCTEME.

5.3.8 MNoTtepwn Tenna

B cnyu4asix, korga noTepwn Tenna Bbi3bIBAIOT NEPeHOC NerkMx dpaxkyum yrnesogopoaoB, y4UTLIBAKOT BO3-
MOXHOCTb NPEBbLILEeHWs AaBneHvns B 060pyaoBaHnK, pacnonoKeHHOM HMKEe MO TEXHOMNOrMYECKOW CXEME.

5.3.9 MNpekpaweHue nopaum Bozayxa KUMuA wnu anekTposHepruM Ha ynpaeneHve

Mpu notepe nogayun Bo3agyxa KUMKWA Bce knanaHbl ¢ NHeBMaTUYeCKMM MPMBOLOM MepexoasaT B ycTa-
HOBMEHHOE MOoMNoXeHue nNpu oTkase. lNepexoq KnanaHoB ¢ NHEBMATUYECKUM NMPUBOLOM B MOMOXEeHWe Npu oT-
Kaze MOXEeT MPMBECTN K NPEBLILEHWIO OABNEHUs, eCry MNOMNoXeHUs KnanaHoB nNpu oTkase He obecnevnsaoT
npenoTBpalleHne npeBblleHns gaBneHns. AHanorM4Ho npu cboe B nogadve sNekTPO3HEPrin Ha yrnpasneHue
ANeMeHTbl CUCTEMb! YNPaBMeHUsa W KnanaHbl C aNeKTpUYeckMMm NpuBogOM MOTYT NEePEenTn B yCTaHOBMEHHOe
MonoXeHWe Npu oTkase.

CnepnyeTt yuynThIBATE M3MEHEHWE Harpy3ku Ha (pakenbHyr CUCTEMY WU CUCTEMY OrpaHuyeHus U cbpoca
JaBrneHus B pesynsrate nepexoia KrnanaHoB B aBapUNHO-OTKPLITOE UMW aBapUHO-3aKPEITOE NOMNoXeHWe npu
npekpawieHuu nogaym so3sgyxa ana KUMNuA nnu anekTpoaHeprin Ha UxX ynpasrneHue.

5.3.10 AHomanbHbIN TEeNNONPUTOK OT pebornepoB

Pebonnepbl paccHMTbiBAOTCH Ha 3afaHHOe 3HadyeHwe Tennonputoka. Mpu MCNonb3oBaHWM HOBLIX pe-
bornepor nubo pebolinepos, NpPoLIEaLIMX OYUCTKY, NOABOS TEMMNOThl MOXET NPEBLICUTL CTAaHAApPTHOe pac-
4YeTHOe 3HauveHuMe. B cnyyae oTkaza yCTpPONCTB perynupoBaHns TeMnepaTypkl KonudecTso obpasoBasLuerocs
napa MOXeT MPeBbICUTL MPONYCKHY CNOCODHOCTEL TEXHONOTMYECKOWM CUCTEMBI MO KOHAEHCALWX UK MO orpa-
HUYeHWO faBneHunst napa. MNpu 3ToM HeoOXO4MMO yYecTb [aBrneHne HeKOHAEHCUPYIOLWMXCS ra3os, obpasyto-
LLMXCH NpW neperpese.

5.3.11 MNoepexpeHue TpyboOK TennoobmMeHHUKa

TpybKM KOXYXOTPYOHLIX TENNOOOMEHHWMKOB MOABEPKEHbBI MOBPEXAEHWNAM, KOTOpPble BO3HMKAKT BCen-
CTBME pPa3NU4HLIX MPUYKMH, TAKUX Kak TENMOBON yaap, BMbpauma u koppo3susi. HezaBMCUMO OT NPUHUHLI MOTOK
cdhnrouaa BLICOKOTro AaBneHus BeAeT K NpeBbilleHUo AaBneHnsa B 000pyaoBaHMM, pacnonoXeHHOM Ha CTOPOHE
HW3KOro faBneHus TennoobMmeHHuka. CnegyeT onpefenTb BO3MOMXHOCTM CUCTEMbl HU3KOFO [ABREHUs Mo
KOMMEHCALIMM Harpy30K, BO3HMKAIOLWMX B Cry4Yae nNpeBbllieHnst AasneHus. MNpu HeobxooumMocTn crnenyeT pas-
paboTaTbk TEXHWYECKNE PeLleHMs No CHWXKEHWIO AaBneHns NnoToka dpnonga, NocTynaLwWwero Npy NpeBbieHum
OaBMNeHUs U3 NoBpexXaeHHON TpyBkM B MOTOK C HM3KUM AaeneHuem. [NogpobHaa vHdopmauusa npuBeneHa
B 6.79.

5.3.12 Cka4ku HeyCcTaHOBMBLUETOoCH AaBNEHUSA

5.3.12.1 Tpu paccMoTpeHUU CUCTeMbl, 3anonHEHHOW XUOKOCTLIO, CredyeT onpefenuTs BePOATHOCTb
BO3HWKHOBEHUSA rugpasnuyeckoro ygapa. lNpesbilieHWe OaBrneHnd, BO3HUKaLWee npyu rmgpasnuyeckom yaa-
pe, HeBO3MOXHO perynMpoBaTh Npy NOMOLLK KnanaHoB cbpoca gaBneHus M3-3a ANUTeNLHOTO nepuoga Bpe-
MeHU ux cpabatbiBaHus. Konebnwllmneca NMKoBLIe AaBMNeHWs, AEACTBYOLNE B TEYEHUE HECKOIBbKUX MUIK-
CEKYHA, MOTYT NPUBOAUTBE K MHOFOKpaTHOMY BO3pacTaHWio pabodero AaeneHus, YTo BeAET K NOBPEXOEHNID
cocynoe u Tpybonpoeonos, paboTarwllmnx nog AaBNEHWEM U HE OCHALLEHHbIX COOTBETCTBYOLWMMKU CPEOCTRA-
MW 3aLlMThl. BO3HUMKHOBEHME TMOPABNUYECKOro yaapa, Kak npasBumo, MOXHO MPefoTBpaTtuThk NMOCPEencTBOM
orpaHuM4eHus (YMeHbLUEeHWs1) CKOPOCTK 3aKpbiTUSl KNanaHoB, YCTaHOBMEHHbIX Ha TpybonpoBogax G0MbLIOK
NPOTAXEHHOCTU. B cny4yae BO3MOXHOCTU BO3HUMKHOBEHWA TMAPABNUYECKOro yaapa cnenyer pacCMOTPETb He-
06X0aMMOCTb NMPUMEHEHUSA racuTenen nynbcauui UMM NEPENyCKHbIX KNanaHoB ¢ MeMBpaHHbIMW MCMOMHU-
TenbHbIMW MEXaHW3MaMu NP YCNoOBUM NPOBEAEHUSA COOTBETCTBYIOWEro aHanumaa.

Mpy BO3MOXHOCTKM BO3HWKHOBEHWUA rMapaBNUYeCcKoro yaapa Heobxogumo pazpaborats MepONpUATIA MO
NPYMEHEHWNI0 YCTPOWCTB ANS ralleHus nynecauWi (denynbcaTtop) WM NepenyckHbIX KnanaHos.

5.3.12.2 B TpybonpoBogax, cooepkallMx Cxumaemble (iongbl, MOTyT BO3HMKaTb Konebniwouwmecs
CKa4Ku NUKOBOTO OaBlEHWS, Ha3blBaeMble NnapoBbiM yaoapoM. Kak npaeuno, napoBol yaap NpoucXoguT npu
BLICTPOM 3aKPLITUM KNanaHa. 3Tn KonebnLlnecs NMKOBbIE CKauKM JaBNEHUs1 4EACTBYIOT B TEYEHUE HECKOMb-
KUX MUWUITMUCEKYHL, C BO3MOXHbIM MHOTOKpaTHLIM Bo3pacTaHuem pabouero gasneHus, NpuBoaswMmM Kk Bubpa-
UMK U 3HAYUTENbHBLIM CMELLEeHNsM TpyBONpoBOAOB; HE CriefyeT MCKMNYaTh U paspylleHve obopynoBaHus.
KnanaHbl cbpoca gaBneHusi HeBO3MOXHO MCMNOMb30BaTh B Ka4ecTBe 3 (heKTUBHBIX 3aLUTHBIX YCTPOWCTB Mo
nprynHe DONbLIKMX 3HAYEHUA BpeMeHW X cpabaTbiBaHus. BO3HWKHOBEHME NMapoBOro yaapa MOXHO npenoT-
BPaTUTb MCKMOYEHUEM NPUMEHEHUS DbICTPO 3aKPbIBAKOLWXCS KNanaHoB.
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5.3.12.3 B npouecce BblgeneHus nysbipei napa, BbI3BaHHOMO BO3AEWCTBMEM XOMOAHOMO KOHAeHcaTa,
npu onpefeneHHbIX YCNoBUAX My3bipyM MOTYT HayaTb BbICTPO NMonaTtbes, NPUBOASA K aBApPUAHOMY NMoBpexae-
HWIO CMCTEMbI NMAPONPOBOAOB (KOHAEHCATHbIA yaap). [py NpoekTMpoBaHWW TEXHONOrMYECKON CUCTEMbI He-
obxoommo paspaboTaTe MEPOMPUATUSA MO MCKMIOYEHWID BO3MOXHOCTU PE3KOro CXNonbiBaHUA My3bipel napa
(Hanpumep, NpegycMOTPETL OPEHaXHbIe YCTPOWCTBA, NapoBble NOBYLUKK, obecneynTs HeoBXxogMMbIA YKIOH
TpybonpoBonoB 1 bezonacHoe KBanuULMpoBaHHOE YNpaBneHue NpoLeccom).

YcTponctBa cbpoca OaBneHuMs HEeBO3MOXHO WCMOMb30BaTb B KavecTBe IMEEKTUBHbLIX 3aLLUMTHbIX
YCTPOWCTB NpW pocTe AaBMNeHus], BbI3BaHHOM 00pa3oBaHWeM Ny3bipei napa.

5.3.13 Moxapkbl Ha ycTaHOBKe

[Moxap kak OCHOBHas NpUYMHAa NpeBbIlLeHns AaBneHus B 06opygoBaHMn, BXOOALEM B COCTaB yCTaHOB-
KW, paccMmaTpueaeTca B 6.75.

[na ceegeHua K MUHUMYMY BEMNW4YMHbI NMPEBbILUEHUA AABMEeHWs, BO3HWKAKLWEero npu B3avMoaencTBUn
obopynooBaHusA ¢ OrHEM B crydae noxapa, crefyeT NpUMEHATb YCTPOMCTBA UHWLMMPOBAHUSA YNpaBnsieMoro
ocTaHoBa NnBOo OTAEeNbHbIE MHOMBUAYANbHbIE CUCTEMbI OrpaHUYeHUst 4aBnNeHunst ANs TEXHONMOrM4yecknx BnokKoBs.

[na orpaHudeHus konuvyecTeBa obpa3syrolleroca napa U BO3MOXHOIO pacnpocTpaHeHUs OrHs criegyeT
TaKkKe NpegycMoTpeTh OTBOA XUAKOCTEW M3 cucTeM. 3anonHSAKLWYH COCYO XWOKOCTh, Tpebyemyto ansa Hop-
ManbHOW 3KCNMyaTauWu YyCTaHOBKWM, HEOOXOoOUMO WCMONb3oBaTh ANS NoAAepXaHusa 3adaHHoW Be3onacHoi
TeMnepaTypbl CTEHOK cOocyaa, Npu 3TOM OHa He TpebyeT npumeHeHusa cuctem ans obssaTensHOro oTeoaa.
Mpu HeobxoguMocTu pa3pabaTbiBaldT TEXHUYEeCKMe pelleHus nubo no obecneyveHWo U30NSAUMKM NapOBOro
NpoCTPaHCTBa cocyda U MPUMEHEHWIO OXNaKOaKLLEN BOObl HA HAPYKHOW CTOpPOHe cocyaa, Nnbo nNo orpaHu-
YeHWUo JaBNeHusl B COCYAe C UCMOoMb30BaHUEM CUCTEMLI OrpaHUYeHnsa AaBneHns napa.

[Mpw npoekTMpoBaHun pabo4vel 30HbI cnegyeT NpefycMoTpeTh pa3paboTky COOTBETCTBYHOLLMX APEeHaxX-
HbIX cucTeM, obecneynBaroLWwmx cbop M NpeaoTBpalleHne pacnpoCTpPaHeHKsl BOCNIAMEHSAKLLUXCS KUAKOCTER
13 ogHol paboyen 30HbI B Opyryw. B kaxaywo paboyy 30oHy Heobxogumo obecnevntb cBobOAHbIR OOCTYN
AN nepcoHana, BbINOMHAKLLEro TyLWEHWE Moxapa, U Ans nepeMeLleHus o6opynoBaHUA MOXapoTyLUIEHMWS.
MoxapHele rmagpaHTsl, 06opynoBaHWe NoXapoTyLeHWs U NoXKapHble CTBOMbI criedyeT pa3mellaTts B Nerkogo-
CTYMHbIX MEcTax.

CnocoBHocTb nsonauumn obecnevymBaTh CHWXEHWE HArpy3ku cbpoca gaBneHusa HeodXoQMMO yuUThIBaTh
npu ycnoesuu cobnwgeHns kputepues no 6.75.5.

5.3.14 U3ameHeHUA B TeXHOMOrM4YecKoMm npouecce/XMuMU4ecKkne peakumm

[Mpwn onpegeneHHbIX XMMUYECKMX peakunsax M npoueccax noTepsa ynpasBneHus TeXHOMNOrm4eckum npo-
LleCCOoM MOXET MPUBECTU K 3HaYUTENbHOMY U3MEHEHWIO TeMNepaTypbl W/unu gaenexHus. MNpu atom MoryT BbITh
npeBbIWeHbl AoNycKaeMble npedernbHble XapakTepucTUKK NpUMeHAeMbIX maTepuanoB. Tak, B TexHonormye-
CKMX npoueccax, CBA3aHHbIX C KPUOTrEHHbIMKU OrlOMOaMKN, CHUKEHWe OaBneHUst MOXeT BbI3BaTb CHUXKEHUe
TeMnepartypbl ONIOVAOB 00 3HAYEHWUIA HXKE MUHUMArbHO OOMYCTUMON pacyeTHOW TeMmnepaTypbl obopynoBa-
HWS1 C PUCKOM BO3HUKHOBEHWUS HU3KOTEMMepaTypPHbIX NoBpexaAeHUA. Npy NpoTeKkaHn 3K30TepMUYEeCKUX peak-
LUWIA (HanpuMep, peakuuin pacnaga, pacTBOPEHUSA KMCMOT, NONMMepuU3aLmm) HegonycTUMO BbICOKMe Temnepa-
TYpbl /MW QaBMAEeHWsl, BO3HUKAOLWWE NMPW BbIXO4e peakunn u3-nogd KOHTPOMsA, MOrYT MPUMBECTU K CHUKEHUIO
JOMYyCKaeMblX BEMWYNH HANpsXXeHWsa 00 3HAYeHW, HAaXOAALMXCA HDKe pacyeTHbIX, MMbo K pocTy AaBneHus
00 3Ha4veHur, npeBbiwawwmx MOPO. B cnydyasx, korga wTaTHble ycTpolcTBa cbpoca JaBrneHust He MOoryT
obecneynTb 3aWUTy OT TakMX MPOLECCOB, creayeT NpeaycMoTpeTb cpeacTBa KOHTPONA W yrnpaBneHus, npea-
ynpexgatLLne NnepcoHan o BbIXOAE 3HAYeHUI TeMNepaTypbl/4aBneHuns 3a JONyCcTUMble Npeaens! Ans BbiMor-
HEHWS UM KOPPEKTHUPYHOLWKMX AeNcTBMM (cm. 6.9, 6.10m 6.13).

Mpyn HeoBXOOMMOCTM crnefyeT PpacCMOTPETb BO3MOXHOCTb NPOTEKAHUA XMMUYECKOW peakuun COBMECT-
HO C OpYrvMMu cueHapusaMKn npesbilleHna gasneduns no 5.3.

54 PEKOMEH,EIYEMI:!I;I COCTBBICO,D,EP}KBHVIE I'IpOEKTHOﬁ AOKyMeHTaluu Ha CUCTeMYy orpaHu4YeHUA
n CGPOC& AaBlneHnA

B nepeveHb NyHKTORB, crieaytoLmx B andaBMTHOM NopsaaKe, BKMYEHbl KaTeropu MUHUMansbHON peko-
MeHayemoi nHdopmaumm, HeobxoauMo AN BLINONHEHWS MPoeKTa CUCTEMbI OrpaHnyeHus U cbpoca gaene-
HWA B LernoM. B nepeyHe NyHKTOB NpuBeaeHa MHgopmauusi, KoTopas MoxeT GbiTb MpUeMNneMoir Ans Kaxaoii
KaTeropuMu B 3aBUCUMOCTM OT cneLudmKy YyCTaHOBKM:

a) nHdopmaumsa o cucTeme orpaHuyeHns 1 cbpoca gaBneHus:

1) Ha3BaHue,
2) MecTononoxeHue,
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3) MaeHTMhUKaLMOHHbIE HOMepa YCTPoCTB cbpoca gaBrneHns (415 HECKONMbKMX YCTPOMCTB NN A4S
KOMBMHaL MK YCTPOACTRB),
4) HOMep W aaTta peBU3nM,
5) cornacoaHue, ecnu TpebyeTcs,
6) OTYeT Mo YCTPOWCTBY (A5l HECKOMBKUX YCTPOMCTB);
b) onucaHuwe 3amMLaEeMbIX KOMMOHEHTOB!
1) nepedveHb 060pyQOBaHUSA, C PACHETHBIMU YCINOBUSAMM,
2) Tpy6onpoBofbl, C pacyeTHLIMUW YCIOBUSMU,
3) yepTexu u harnbl C TEXHUYECKMM OnMcaHmem obopynoBaHus (Hanpumep, cxemsl TpybonpoBogos
u KUMunA, yeptexun obopynoBaHKUsa, CXeMbl TEXHONOMMYECKNX MOTOKOB U T. A4.);
C) aHanu3 cny4aes NpeBblleHWs 4aBNeHUs B CUCTEME:!
1) Tpebyemas nponyckHas cnocobHOCTb W/MNK MMoLaAbk NPOXOAHOMo CeYeHWUs yCcTponcTBa copoca
OaBneHust 4ns KaKaoro cnydas,
) noaTBepxaakLLMe pacyeTbl U OONyLIEeHWs,
) cxema cucTeMmbl,
4) Tennosol U MaTepuanbHbli BanaHchkl,
) paccMOoTpeHWe NPUYMH NpPeBLILEHUS AaBNEeHNs,
) Y4€T B pacyeTe WTaTHOro cpabaTtbiBaHNA CMCTEMbI MPOTUBOABAPUAHOM aBTOMAaTMYECKOM 3aL1Thl,
BKMNHOYasi YpOBEHb MOMHOTHI 6E30MAacHOCTU U COOTBETCTBYHKLLUNE pacyeThl HAAEXHOCTY;
d) ycnoBus akcnnyatauun cCUCTEMbI:
1) coctar crnronga,
2) paBneHwue,
3) Temnepartypa,
4) ypOBEHb,
5) thasa,
6) onacHocTW (Hanpumep, Hanu4ne Bo3ayxa);
e) ycnoBusi cbpoca faBMeHWs B CUCTEME:!
1) coctaB chnonaa,
2) paeneHwue cbpoca,
3) Temnepartypa cbpoca,
4) dhasa
5) cBoicTea,
6) omacHocCTM (Hanpumep, Hanu4ve Bo3gyxa);
f) BeiBop/Tun obopynoBaHua cbpoca AaBNeHus:
1) membpaHHOe NpegoxpaHuTensLHOE YCTPOMCTBO,
2) NpyXWHHbIW KNanaH cbpoca aaesneHus,
3) ypaBHOBeLleHHbIV knanaH anga cbpoca gaBnexHus,
4) ynpaensiemblil KnanaH cbpoca gasneHus,
5) ycTpoWcTBO ¢ AedopMHUpyeMbIM KanmbpoBaHHbIM LUTUPTOM/CTERXKHEM,
6) komBuHaLWK YyCTPONCTE,
7) npovee;
g) nnowagk NPOXo4HOro CEYEeHUs CUCTEMbI OrpaHuHeHns U copoca OaBneHns:
1) knanaH cbpoca gaBneHus:;
h) tyHKUKMOHANbHbIE BO3MOXHOCTU CUCTEMbI OrpaHuyeHus u copoca gasnenus ons MMY:
1) cTaTudeckoe NpoTMBOLABMNEHUE,
2) CoOnpoTUBMEHWE CUCTEMbI;
i) HOMWHanbHasa NponyckHas cnocobHocTb knanawa cbpoca foaenexHus:
1) paBneHne HaCcTPOMKKM YCTPOWCTBa cOpoca AaBneHus;
j) LaBneHue Hauana OTKPbITUS HA CTEHAE W3rOTOBUTENS NPYKUHHOIO KnanaHa cbpoca aaBneHus;
k) KoppeKTUpOoBKa NPOMycKHOM cnocobHOCTK KianaHa cbpoca gaBfneHus Ha MakcKMMarnbHOoe NMpoTUBO-
LaBneHue:
1) NpWMpoCT NPOTMBOLABMNEHMS,
2) MakcumanbHOe U MUHMMAarbHOe CTaTUYeckoe NpOoTUBOOABIEHUE;
/) 3agaHHoe OaBneHwe paspylleHus npeaoxpaHuTensHon MembpaHsl MMY u BeibOp 3aBoAcCKOro pac-
YEeTHOro AManasoHa;
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m) 3apjaHHas TemnepaTtypa paspylleHua npegoxpaHuTensHoin membpansl MIY;
n) TpeboBaHus, BblABUraeMble K cucteme yTunmMsauun dpniounaa npu cbpoce gaerneHus (3akpbitas cu-
cTemMa ytunusauuu nubo cuctema yTunmsauumn B atmocdepy):
1) dbaken,
2) nokanbHbIA Neperpes MeTannuM4eckol cTeHkn obopygoBaHuA/TpybonpoBoaa, Bbi3BaHHbLIA BO3-
OEeCTBMEM Ha HEero nnaMeHu npu CTPYMHOM noxape,
3) TennoBblOENeHWE;
) pacceuBaHWe (TOKCUYHbIE UMK MErko BOCMIaMeHsieMble naphbil),
5) B3pbiB 0bnaka napos,
) npoyee (NOABEPXKEHHOCTL NMepcoHana BO34EMCTBUIO, WYMbl, aAMUHUCTPaTUBHO-X03ANCTBEHHaS
LesiTenbHOCTb 1 Np.),
) oTAeneHue NapoB OT XUOKOCTH,
8) skonoruyeckue dakTopel,
9) BEHTUNSAUMOHHBIE OTBOALI rAa30B W/ MNapoB M3 TEXHOMOMMYECKNX LUCTePH B Be30MacHyo 30HY,
10) 6e3gbIMHOE ropeHue;
0) ycTaHoBKa ycTpolcTBa cbpoca faBneHus:
1) aHanus HanpsKeHWn, BO3HMKAaKLWKMX B TpybonpoBoae,
) ApPEeHaX 13 BXOAHbIX M BbIXOAHBIX NMHERHbIX TPyOONpoBOaOB.,
3) anekTpooborpes n TENNOM30NALMS,
) BOMPOCHI, OTHOCSLLMECS K TEXHUYECKOMY OBCNYXMBaHMIO,
) cunbl peakuuu,
6) CTOKM M CMMBHbIE YCTPOWNCTBA;
p) NageHwe gaBneHua BO BXOAHOM Tpybonposoge knanaHa cbpoca gaBneHus;
q) KpuTepwuu 3aluTbl OT Bakyyma (cMm. 5.6);
r) mexHonoauveckull peanamMeHm 0nacHo20 npoussodcmeeHHo20 obbekma e coomeemcmsuu ¢ [2].

5.5 MepeyeHb TpebyeMoW pacyeTHOW JOKYMEHTaLMK Mo drakensHOMY KONNeKTopy

[okyMeHTauus ¢ pacyetamy hakenbHOro KomnmnekTopa AorkHa BKNoYaTh:

- ANA KaXK4Ooro pacyeTHoro cueHapusi hakenbHOro KOMnekTopa: OnuMcaHue UHULMWPYILWEro cobbiTus
M NPOMEXKYTOYHLIX NOCneacTBUI, NpuBoaawmx kK cbpocy notoka dorionaa. Hanpumep, ans cryyas npekpa-
LEHWUsa 3MNeKTpocHabXeHUsl B faHHOe onucaHue cnedyeT BKMYaTb OCHOBHOW 3MEMeHT, KOTOpbIi, No Aony-
LEHWIO, BLIXOOMT U3 CTPOS, NepeyeHb BCex noTpebutenei anekTpoaHeprun, KoTopble ByayT obecToueHbl B
pe3ynkTaTte 3Toro, U NOCNEACTBUS NMOTEPU KAXO0ro NoTpebuTens;

- AOKYMEHTaLMI0 C ONMCaHUEM MPOEKTHbLIX PELUEHWUH, UCNOoNb3yeMbIX AN onpefeneHns KoHhurypauum
chakenbHOW CUCTEMBI ANST MMUTaLMOHHOW MOAENN NOTOKOB B ceTu Tpybonposoaoe. Heobxoaumo, 4Tobbl 3Ta
OOKYMEHTALUWUA BKMYana nepedyeHb Yeptexen TpybonpoBOAOB C yKaszaHWeM HOMEpPOB peBu3ui. [Ons anb-
TEPHATUBHBIX KOHUrypaLui Tpy6onpoBoAOB U3MEHEHNS A0MKHBI BbITh OTpaXeHsl Ha cxeMe cucTeMbl Mo
npvMBeOeHbl B TEKCTOBOM BUAE;

- cXeMy (pakenbHO CUCTeMbI C yKasaHWeM NepeyHs BenM4MH AaBneHns 4N KaXaoro paccMaTpusaemMo-
ro eapuaHTa. B nepeyHe BenuyuH gaeneHus criegyeT ykasaTb M MPOTMBOAABINEHME AN KaXAoro MCTOYHUKa
cbpoca gaeneHus;

- 3MEeKTPOHHbIE KOMWUU (HANNOB BXOAHLIX OAHHEIX, UCMOMb3yeMble AN UMUTALUK NMOTOKOB B CeTH Tpy6o-
NpoOBOAOB;

- cneuntuKaLMn gaHHbIx no BbIOOpY NapaMeTpoB knanaHa cbpoca OaBneHus ¢ yKasaHuem M3roToBM-
Tens knanaHa (ans cywecTBYHLLMX KnanaHoB), TUN KrnanaHa, AaBneHue HacTPOoKK, a Takke HOMUHAamNbHbIe
TEXHWYECKME XapaKTEPUCTUKN BXOAHbIX U BbIXOOHbIX donaHues;

- NepeveHb Harpy3oK CUCTEM YTUNU3aLuKM (Hanpumep, Harpyska oT ycTpoicTe cbpoca AaBneHusi, kna-
naHoB cbpoca faBneHns, perynupyroLmMx KnanaHoB), BKoYasi HasBaHua MCTOYHMKOB (cbpoca), TemnepaTypy,
MOMeKynsipHy Maccy («MoneKynsipHLIid BEC») UK COCTaB, U pacxom;

- NepeyeHb BCEX 3NEeMEHTOB, NPaBUIBHOCTb cpabaTbiBaHWA KOTOPbIX NPUHUMAETCH B PacyeT Npu CHK-
XKEHUW MITA UCKIHYEeHUW NMUKOBbIX Harpy3ok cuctem ytunusauuu, sknodas KUMuA (nogpobHas nHdopmauums
npvBegeHa B 8.1.4);

- nepeveHb KUMWA, He npefHasHadyeHHbIX 48 paboThl N0 KaXAoMy BapuaHTy cbpoca fdaenexus, 1 06o-
cHOBaHWe AnA Bbibopa kKoMBUHALUKM OTKA30E;
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- orpaHu4yeHue no NpoTUBO4aBNEeHWUID ANA KaxXgoro MCTOYHWKa U obocHoBaHWe AnsA 3TOro orpaHn4yeHuna
(HEHDMMep, pacyeTHOEe OaBlieHWe B TDY6OFIDDBO,Ele, pacnonoXeHHOM nocne UMCTOYHWKa Mo TexXHOIorm4yeckom
cxeme, TDEGOBaHMH N3roToBUTENA, KDMTI/ILIE‘CKMI?I pacxoa nnubo HWM3Kas HOMKHanNbHas nponyckKkHasA cnocob-
HOCTb KnanaHa);

- Kputepun npuemMneMocTu ans I'IpOI'IyCKHOﬂ cnocoBbHocTH cbaKeanoﬁ CUCTEMBbI, BKIKOYasa WMCXOOHble
OdaHHble ONA NPOEKTUPOBaHUA CbaKEJ'IbHOFO cenapartopa, cbaKeanoro crTBona, CbaKEJ'IbHO]'O OronoekKa v ap.

5.6 PykoBoacTBO no 3awure oT Bakyyma

OcHoBHbIe CpaKTOpbl, n3-3a BIIMAHUA KOTOPbLIX CYLLeCTBYET PUCK NMOBbILLEHUA pa6oqero AdaBneHud, npu-
BedeHbl B 5.3. Cﬂe,ﬂ,yET YHUTbLIBATL, HTO NMPW OPYTUX YCITOBUAX BINHMAHWE TEX XKe CbaKTOpOB MOXEeT NPUBECTU K
nageHuro DBGOHEFO AaBneHunsa 00 TaKoro 3Ha4veHuA, 4To I'IOTDEGYET MPUHATUA TEXHUYECKUX pE.‘LIJEHVH?I no 3a-
LwnTe OT Bakyyma onda npejortBpalleHnd noBpexgeHna OﬁOpy,D,OBaHMH.

HEOSXO,EWIMO MPWUHATL BO BHMMaHWe, 4YTO COCyAbl bonbwux 0dLEMOB U OGOpyAOBaHMe c bonbLMMK
l'aSapMTHbIMH pasMmepamMmun, pacCHnNTaHHble Ha HU3KMe 3Ha4YeHnsd paGoqero OaBrneHud, Gonee YA3BUMbI K BO3-
OEeNCcTBUI BaKyyMa Nno CpaBHEeHWH C CoCyAaMKW MeHbLLUKWX 0bbemosB, A4nA KOTOPLIX, KakK Nnpaeumno, npegycma-
TpyBaeTCA BO3IMOXHOCTEL 3KCNIyaTaun B yCNOBUAX BaKyyma.

MpumeyaHue— OnpedeneHue 803MOXKXHOCMU pabomel cocyda 8 yCcriogusix 8akyymMa, aKkmoYas pacyems| npoy-
Hocmu cocydoe pasnuydHbix 2abapumHbix pasMepoe npu eozdelicmeuu 8akyyMa, 8bINOAHAeMCs Npu NpoekmuposaHuU
KoHKkpemHozao MIIC.

MpyW HanNUYMM B KOHCTPYKLMIK 060pya0BaHUS BHYTPEHHMX Neperopodok creayeT pacCMoOTpeTs BO3MOX-
HOCTb O0OpasoBaHWsi BakyymMa B O4HOM M3 OTCEKOB, OFPaHUMYEHHOM WMMW. CregyeT y4uTblBaTb, YTO LaHHOe
TpeboBaHMe pacnpoCTPaHAETCS Ha KOXKYXOTpYBHbIe TennoobMeHHWKU, paccunTaHHble ucxoas 13 guddepeH-
LMansbHOro AaBneHus No pasHble cTOpoHbl TpyBHON pelleTku. MNpu NageHWW JaBNeHUs Ha O4HOW M3 CTOPOH
TpyOHOI pelleTkn 40 BaKyyMMETPUMYECKOro 3Ha4YeHus, 3Ha4yeHne npegena no guddepeHunansHomy aasne-
HUI MOXKET BbITb NPEBbLILLEHO.

CocTosiHWe BakyyMa BO3HMKAET B pe3yrnbTaTte BbiNOMHEHWS CrieayoLlmnx YCroBMIr, Kak No OTAEeNbHOCTM,
Tak U B KOMBUHaLUK:

- 06beMHbIN pacxon paboyvei cpeabl Ha BbIXOAEe NPEeBbIAET pacxod Ha BXoAe 3allMlaeMoi CUCTEMBI;

- MOTOK SHEPrUM Ha BbIXOde 3alMLLaeMOoM CUCTEMbI MPEBLILLIAET NOTOK S3HEPTMM Ha ee BXode, Nbo Bos3-
HWKaeT pa3oBbliA Nepexon, CONPOBOXAAKLMACA YMEHbLUEHMEM yaensHoro obbema cpebl.

Bo3aMoxHbIE NPUYMHBI BO3HUKHOBEHWUS BaKyyma:

a) OTBOQ XWAKOCTU M3 cocyaa NocpeacTBOM OTKAYKN UIM OMOPOXHEHWE CaMOTEKOM,;

b) oTBO4 NapoB M3 cocyga NOCPEACTBOM MOOKIHOYEHWS K HEMY HacOCOB/KOMMPECCOPOB WKW ApYroro
obopygosaHus, cnocobHoro cozfaBaTe BakyyMm (nubo cneumanusvpoBaHHoro obopynoBaHus Ons co3gaHus
BaKyyma, Hanpumep BakyyMHbIX HACOCOB N 3XKEKTOPOB, NMO0 06opynoBaHms, cnocoBGHOrO co3naBaTh BaKyym
B KayecTBe NoGoYHOro 4encTBUA, HanpuMep cucTem cbopa OTBOAMMBIX NAPOB, B KOTOPLIX NMOTOK cpeabl Yepes
KOMMEeKTOp MOXET co34aTh BakyyM B Apyrom obopygoBaHun);

C) M3MEHEHMWE OKpYXalLen TeMnepaTypel, NpUBoAsLLEe K yMEHbLIEHWD 06beMa napoBoro NpocTpaHx-
cTBa (Kak NpaBuiio, BAMSET TOMNBKO Ha TEXHOMOIMYECKWE LUCTEPHBI XPaHEHUS);

d) KoHZeHcauus napa, BeinonHaemas nubo nocpeacTBOM ANWTENLHOrO TennoobmMeHa Ha KoHOeHcaTo-
pe (Hampumep, B pe3ynbrate oTKaza OT NOBTOPHOMO MCcnapeHus BO (PpakUMOHHOM KONOHHE UMW B KOJIOHHE pe-
reHepauun), NMbo NocpeacTBOM NO3TANHOIO TennoobmeHa (Hanpumep, B cryYae oxnaxaeHusa obopynosaHus
nocne nponap1BaHns UNn 0CTaHoBa YyCTaHOBKKW), TMDO NOCPeCTBOM HarHeTaHWsl XONI04HOW Cpedbl B MapoBoe
NMPOCTPaHCTBO (HanpuMep, B pe3ysfibTaTe HEBLIMOMHEHNS NMpeaBapuTENbHOIO NO4OrpeBa);

e) dusnyeckas abcopbuma unu agcopbumns, HanpUMep NpoLecc NOrMoLeHNs NapoB Kuakum abeop-
BeHTOM (HanpuMep, NOrMoLLeH1e aMmMruaka BOL4ON), MPOAOIKaoWMACA B pe3ynbTaTte HelwTaTHOro nocTynne-
HUs abcopbeHTa nocne ocTaHoBa TEXHOMOrMYECKOro NpoLecca;

f) xumnyeckas abcopbumsa (Hanpymep, ANWTENbHOE MOrMOLEeHWe KMCIOro rasa unv yrnekucnoTel ab-
copbeHTOM);

g) npoyme XMMmuyeckue peakuuu, B pesyrnbraTe KOTOpbIX Napbl OTBOASTCA U3 MapoOBOro NPOCTPaHCTBa;

h) HecaHKUMOHMpOBaHHOE MepeKkpbiTMe TPyDOMNPOBOAOB BEHTMALMKM, 0Decne4nBaLL X BO3MOXKHOCTb
npuTOKa rasa Wiy Napoe AnA NpPefoTBpaLleHust BOZHUKHOBEHWUS BakyyMa. [Ins 3awuTel OT Bakyyma cnegyet
NPUMEHATL CNegyloLlMe Noaxoabl (OAMH UK MX KOMDOMHaUKIO):

1) cobniogeHue npaBun 3KCNNyaTaLMm CUCTEMbI,
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2) NPOEKTUPOBAHWE MEXAaHUYECKON CUCTEMbI KaK Camoro HafeXHoro BUAa 3alnThl,

3) NpoEeKTUPOBaHME CUCTEMbI OrpaHUYeHusi U cbpoca faBneHns ¢ NpyMeHeH1eM Tonbko obopynosa-
HUSI HU3KOrO 4ABNEHUS M COOTBETCTBYHOLLEN KOHCTPYKUMK KnanaHa cépoca gasneHus unm oTeoaa
rasa/napoe B atTmocgepy,

4) NnpUMEHeHWe CUCTEMbI KOHTPOIS 1 3alWuThl, NpegHasHadeHHas ans obecnedyeHus nogayu rasa B
3aMLLIAEMYH CUCTEMY C LIEMbK UCKMIOYEHUS BO3MOXHOCTU NPEBbLILLEHUA 3HAYEHUA KPUTUYECKO-
ro [aBreHns Bakyyma.

[0ns HoBoro o6opyaoBaHKs B kKa4ecTBe BapuaHTa 3aluThl OT BO3MOXHOro 06pa3osaHus Bakyyma cneay-
€T paccMaTpuBaTh NpuMeHeHue 06opyaoBaHUs, CMOCOBHOO BblAEPKUBATL MOMHbIMA BaKyYM.

HeobxoaMMo yunTelBaThb, 4To ecnu manorabaputHoe oBopymosaHue!) moxeT uMeTs HeoBxoanMmblit
3anac Npo4YHOCTM OT BO3AENCTBUSA Bakyyma, To KpynHorabapuTHoe o6opymosaHue”) nns obecnedyenms Boa-
MOXHOCTW 3KCMNyaTauuu B YCNOBUAX BakyyMa MOXeT noTpebosaTe yBenuueHUs ToNWuHel MeTanna nubo
NPUMEHEHUA BaKyyMHbIX ONOPHLIX Konew. Mpu MCnonb30BaHWM BakyyMHbLIX ONOPHLIX Konew Ans YMeHblue-
HUSI CKOPOCTW KOPPO3uM cnegyet obecneunTs ApeHa) KUAKOCTHU, COBUpatoLLEencsa B CEKUMAX, OrpaHUYeHHbIX
KOMbLaMM1, U NOAAEPKAHWNE OPEHaKHLIX OTBEPCTHA CBOBOAHLIMW OT 3aCOPEHNS.

Mpy NPOEKTUPOBAHNM CUCTEMbI, NPEAHa3HaYeHHON AN 3aLMTbl OT BakyyMa, HeoBXoAUMO yYUTLIBaTL,
YTO pacyeTHOe JaBleHue AN 3TOM CUCTEMbI LOMKHO COOTBETCTBOBATL PACYETHOMY AABNEHWUD AN 3alluLia-
emoro obopynosaHus.

0na npegynpexneHns BO3MOXHOCTU MPeBbILEeHUs 3HAYeHWA KPUTUYECKOTO AABMNEeHUs BakyyMa Jomny-
CKaeTCcsl MCMOMb30BaThL CUCTEMY KOHTpOMs W 3awuTel (MMBo cucTembl, oBecnevnsaioline 3awmnTy nocpes-
CTBOM YMpPaBMeEHUs TEXHOMOrMYeCkMM npoleccoM, nubo HIPS) nnu cucteMy BOCCTAHOBMEHWS AaBMEHWS,
obecneyrBaloLLyo AONONHUTENLHYIO Nofady rasza. [ns cucTemsl 4oNoNHUTEeNLHOW NogaYn rasa cregyer npu-
MEHSATb MHEePTHLIA ras (a3oT) nu TONMUBHLIN ras.

5.7 MepeyeHb OCHOBHLIX (hakmMopoe npesbiweHusa dasneHus

B kayecmee OCHOEHbIX (hakmopoe, onpedenswux npoYeccsl rnpeasiweHus dasneHus, cnedyem npu-
HUMams:

- UCMOYHUKU MOBbIWeHUsT asneHus;

- enusHUEe daeneHus, memmnepamypbl U cocmasa garuda;

- 8MIUSIHUE CKOPOCMU peakuuu onepamopa;

- 3aKpbiMble 8bIMYCKHLIE OMEEPCMUs;

- 0mMKa3 cucmeMbi OXNaxOo0eHUs Unu CUCMeMbl OPOWEeHUS;

- omka3 nodaqyu nomoka abcopbeHma,

- HaKomnmeHue HeKOHOBHCUPYIOWUXCH 8eLiecms;

- nonadaHue napoobpasyoujezo gewecmea 8 cUucmemy;

- 0mMKa3 cucmemM agmomMamuyecko20 yrnpasneHus MexHono2Uu4YeckumM MnomoKoMm;

- omka3a cucmemsl nodaqu menna 058 HyX0 MexHoI02UYeCcKo20 npouecca;

- 8HympeHHUU 83pbi8 (UcKmyasa JemoHayurn);

- XUMUYecKue peakyuu,

- 2udpasnuyeckoe pacliupeHue;

- noxap npu paznueax yaneeodopodos;

- cmpylHoe 2opeHue;

- OMKpLIMUE KnanaHos ¢ PyYHbIM yrpasneHuem;

- omka3 nodayu 3neKmponumaHus;

- 0mKa3 mexHonoau4yeckozo obopydosaHus;

- CHUXeHue OaerneHus napa;

- 8bibop ycmpolicme cbpoca dasneHusl.

OnucaHue 0CHOBHbIX thakmopoe npesbilueHuUs dasneHus npueedeHo e pasdene 6.

1) Fa6apumer 060pydosaHus U e20 MpoYHoCmbL Mpu e03delicmeuu eaKyymMa onpedensom npu npoeKmupoeaHuL
KoHKpemHozo MIIC.
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6 ®akmopsbi cbpoca daesnieHus

6.7 OcHOBHbIe cny4dyaun BOZHMKHOBEHWA NpeBbllWeHUA gaBleHUA

Cnepyet obecne4nTb NpoBeAeHMe OLEHKW AMana3oHoB CKopocTel copoca nNpu NpeBbIleHWN daBneHns
B CUCTEME, BKITIOUAOLLEN 3KOHOMUYecKoe, (DyHKLMOHANbHOE M TexHonormyeckoe o6ocHoBaHWe U obecneyu-
BatoLen BesonacHOCTbL IKCNNyaTauuyM cMCTEMbl U NepcoHana.

B Tabnuue 2 npeacTaBneH nepedeHb pekoMeHaaunii no Beibopy Tpebyemeix ckopocTel cGpoca fasne-

HWUA.

MoapobHbIA aHanu3 npMBeaeH Aanee B pasgene 6.

Tatnuua 2— PekomeHgauuu no Buibopy Tpebyembix ckopocTel cbpoca gaeneHms

Ycnoeue

PekxomeHgauuwn, onpege-
nawwme ckopocTk cGpoca
NaBneHns Xuakoctu®

PekomeHngauun, onpegensawwme ckopocTe cbpoca
nasneHus napos**

Sal{prTblE BbINMYCKHbIE OTBEPCTWMA
Ha cocyaax

MakcumaneHas npo-
NyCKHaA cnocoBHoCTL
npwn 3aKkadke XMaKocTn

ObLuee KONMYECTBO NOCTYNAOLWEro napa nrc Konu-
yecTBO Napa, obpasyloLleroca npu ycnosuax cbpoca
[aBneHns

HapyweHnvne nogauv oxnaxgaro-
LLelt BoObl HA KOHAeHcaTop

Obulee KONMYECTBO MapoB, NOCTYNALWEe B KOHOEH-
caTop npu ycrnoeusix cépoca aasneHus

HapyweHue nogaun cnermbl Ha
OpOLLEHWE B BEPXHIOI YacTb pek-
TUDUKALMOHHON KOMOHHBI

ObLlee KOMUMYECTBO MOCTYNAKLWEro napa v napos
(yrmeBodopoOdOB) NMOC KONMUYECTBO, obpasoBaHHOE
npu ycnoeusx cbpoca OaBNEHUs, MUHYC KOTNMYECTBO
napoB, CKOHAEHCHMPOBABLUMXCA Nof OEWCTBUEM OpO-
LWeHWst HOKOBbLIX MOFOHOB

Hapywenvue nogayn chnermel Ha
opolleHWe BOKOBbIX MOFOHOB

PasHocTb MeXQy KONMM4eCTBOM NapoB, NOCTynakwnx
B OﬁOpyﬂOBaHlﬂe M BbIXOOALWMX N3 Hero npu ycnosuAax
pooca AaBneHus

HapylleHve nogaun pereHepupo-
BaHHoro abcopbeHTa B abcopbep

CBpoc gaBneHus He NpPoOM3BOAMTCA, KPOME YCcmaHos-
Ku Ons y0aneHus KUcsblx 2azoe (cMm. 6.7)

HakannueaHne HEKOHOEHCUPYHO-
LLIMXCA BELLECTB

Mg KornoHH — obujee Komu4yecmeo napos, nocmynaro-
wee 8 KoHOeHcamop npu ycrosusx cbpoca 0asneHus.
Lna dpyaux cocydoe — obuwiee KONUYecmeo nocmy-
natoweao napa noc Konuyecmaso napa, obpasyouwe-
2ocs npu ycnoegusx cbpoca daeneHus

MocTtynnenve napoobpasyioLlero
BellecTea

[NonagaHwe Bogbl B ropAyve He-
TenpoayKTbl

Hekmovyume npouecc nodadu 800kl 8 20psAYyIo Heghimb
(cm. 6.9.1)

MonagaHue nerkux yrneeoaopo-
[OB B ropsiine HedTenpoayKThl

Hekmovums npoyecc nonadaHusi neakux yenesodopo-
doe 8 2opsaYyro Heghmb (cM. 6.9.2).

Ona TennooBMeHHUKOB Npu pacdeTe napos, obGpa3sy-
IOLLMXCA MpWY nonagadumn napoobpasytowero dnonaa
npw paspelBe Tpybbl, cnegyeT npvHMMaTe nnowagp,
paBHyl0 [OBOWHOMY MOMEPEYHOMY CEYEHWID OFHOMN
TpyObl

MepenonHeHne cocyaa XpaHeHWs
UMK YpaBHUTENBHOMO cocyda

Mak1mansHas nponyck-
Has CcnocobHOCTE npu
3aKaYKe KUOKOCTH

OTka3 opraHoB aBTOMATUYECKOrO
ynpaeneHus

Cm. 6.10

AHOManebHas TennoTta npouecca
nnn noctynrneHue napa

MakcumansHoe KOMMYecTBo 06p83yPOI.LI,VIXDF| napos,
BKMo4an HeKOHAEeHCUpPYOLWKMecA nNapbl OT nNeperpeBa
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Ycnoeue

PekomeHgauum, onpege-
NAKLME CKOPOCTL cBpoca
[aBneHns XuakoctTu™

PekoMmeHgaunn, onpegensawme ckopocTs cbpoca
aasnexns napos™™

MoepexaeHne Tpybok Tennoob-
MEHHWKa

Konv4ecTBO XWAOKOCTH,
nocTynawllee  yepes
paszpbIB, NpYHUMAaEMBbINA
paBHbIM [OBYKpaTHOM
nnowaam nonepeyHoro
CeyeHns OOHON TPYOKK

KonuyectBo napa wnv napos, napoobpasyroLero
cdrronga, noctynawLmx Yepes paspbiB, NpUHUMae-
MbIA PaBHBIM OBYKPaTHOW MNoWaam nonepeyHoro ce-
YeHusi oOHOW TpyBKK dronaa

BHYTpeHHWE B3pbIBbI

Cm. 6.12

Xumumyeckas peakuna

KonudecTeo napos, o6pasyowuxca npyv HopMarnbHbIX
W HEKOHTPONMUPYEMbIX YCNOBWAX; HEOBXOOUMO YYMUTbI-
BaThb ABYXdasHkble ABNEeHUs!

Tvopaenuyeckoe paclunpeHue:

- NpekpalleHne nogadym xonogHo- | Cm. 6.14 —

ro cpnronga

- OTCEYKa NWHWIA BHE TexHonoru- | Cm. 6.74 —

YECKOW 30HbI

BHelwwHee ropeHne*** Cm. 6.15.3.3 KonuyecTtBo TennoTtel, norrnowjaemoe COCyOooM, CO-

JepXalmM KUOKOCTE UNWM TONbKO rasel/mapel (cM.
6.15.2.2).

Konu4ecTBo TennoThl, NOrnoLwaemMoe coGyaom, Coaep-
XalluMMm KUgKocTK, napel, nubo dnouael B cMeLlaH-
HOW chase xuaKocTv u napa (cm. 6.15.3.2)

OTKnioYeEHNEe  nofayn  IHEepPruu
(nap, anekTpudeckas WNW KHas
aHeprus)

OnpedenuTe BNWUSHWE OTKIIOYEHWA NodayMd dHepruu
Ha ycTaHoBKy. Tunopasmep knanaHa cépoca gaBneHus
BbIBMpAaETCA ANA XyOLWEro U3 BO3MOXHbBIX BapUaHTOB

PekTudunkauMoHHbIE KONMOHHbI

OcmaHoe gcex Hacoco8s ¢ npekpaweHueM nodaJu:

- ¢hieembl Ha opoweHue: obujee Komu4yecmso ro-
cmynaluwezo napa u napos (yenesodopodos) nmoc
Konuyecmeo, obpasogaHHoe npu ycnosusx cbpoca
daesfieHus, MUHYC KOIUYECMBO rnapoas, CKOHOeHCUpO-
saswiuxca nod delicmeaueM opoweHus 6oKosblx Mo-
20H08;

- oxnaxdaiowel 800bl Ha KoHOeHcamop: obujee Ko-
nu4ecmeo napos, nocmynarujee 8 KOHOeHcamop npu
ycnosusix cbpoca daeneHusi

PeakTopbl

PaccmaTtpuBaeTcs OTKas npouecca nepemellnBaHus,
3aKkanku (peskoro oxnaxaeHws) nubo 3amegneHus
noToka. TMNnopasmep KnanaHoB OMNpenenseTcs Konu-
YyecTBOM 0Opasylollerocs napa npu HeynpasiseMon
peakuum

TennoobMeHHWKW C BO3AYLUHBLIM
oxnaxaeHuem

OTka3 BeHTMNATOPA. TUnopa3Mep KranaHoB onpege-
NAETCA PasHOCTLI MEXy HOpManbHOW U aBapUAHON
Harpy3kou

ypaBHMTEJ'IbeIE cocyabl

MakcumanbsHbli pacxon XMOKOCTWU Ha Bxoae

* [onyckaeTca paccMOTPETb BO3MOXKHOCTb CHWXEHWS ckopocTu cBpoca gaBneHuss B cuny TOro, YTO AaBrieHue
b p p P p A y A
cbpoca Bbiwe paboyero gaBneHus.

** TpenoTBpalleHne paspyLweHNs YCTaHOBK PEMYNUPYETCH pa3sMepoM nnoluaan cbpocHbIX ceYeHnid npeaoxpaHm-
TErMbHbIX YCTPOMCTE, BCKPLITUE KOTOPLIX NO3BONAET 3alMTUTL OT M30LITOMHOMO A4aBnNeHUs BHYTPEHHUX AednarpaunoH-
HbIX B3pbIBOB B cooTBeTCcTBUM ¢ [OCT P 12.3.047—2012 (npunoxe+ue H).

*** PyKOBOACTBO N0 cOpocy AaBrneHusa npu noxapax npyMeegeHo B npunoxeHuu C.
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6.2 NCTOYHUKN BO3HMKHOBEHUA npeBblilleHWA OaBrieHUA

CkopocTi cbpoca )K1MaKocTM UNv NapoBs, Ha OCHOBaHUW KOTOPLIX yCTaHaBnveaTes TpeboaHma k copo-
Cy AaBneHns, HeobxoguMo onpeaenaTs Ha OCHOBE NMOABOAA IHEPTrMKU CNeayoLNX BUOOB:

- nogBoAMMasn TennoTa, yBenMyMBarlasa JaBneHue Yepes ncnapeHne Mnu TennoBoe paclunpeHue;

- HenocpeacTBEHHO NOABOAMMOE AaBMeHWe OT UCTOYHMKOB BbICOKOTO JaBNeHus.

CrefyeT yunThbiBaTh, YTO NpeBbilleHWe AaBneHnsi 6onblle JONyCcKaeMoro 3HaveH s onpegensoT OGHUM
unu o6onMK BMaaMM NOABOAUMON IHEPru.

MNukoBaa MHOMBWAYyanbHas CKopocTk cOpoca gaBneHuss — 3TO MakcuMmanbHasi CKOpOoCTk, C KOTOPOM
AOIMKHO CHMXKaTLCS AasneHue, YTobbl 3aWwmnTUTL 060pyA0BaHWe OT NpPeBbllleHs AaBMNeHUs], BbI3BAHHOTO No-
Bo NpuYMHOA. CYMTALOT, YTO BEPOSITHOCTL OAHOBPEMEHHOMO BOZHUMKHOBEHMA [ABYX HEB3aVWMOCBS3aHHbIX OT-
Ka30B ABNSETCS ManoW BEMWYMHOM W, Kak NpaBuno, He TpebyeT paccMOTpeHus.

6.3 BnuaHne gaBneHwus, Temnepatypbl U cocTaBa hnionga

CkopocTb obpa3oBaHusi NapoB MEHAETCS C M3MEHEHWEeM COCTOSHWSA PaBHOBECWS BCNEACTBME MOBbI-
LWeHUs daBneHns B orpaHM4eHHOM MPOCTPaHCTBE M COAEPXKaHWS TErnoThl B NOTOKAX, KOTOPbIE NPOAOmKatoT
noctynatb B 060pyAoBaHWe 1 BbIXOAUTL U3 HEro.

Mpu cbpoce faBneHus HeobxoAMMO OnpefenuTe U3MeHeHUsa CKopocTel obpas3oBaHWs Napos U OTHO-
CMTEMbHbLIX MOMEKYMAPHbLIX Macc 3a pasfuyHblie UHTepBanbl BpeMeHW ANs onpefeneHus NMMKoBOW CKOPOCTH
cbpoca gaBneHnsi u cocTasa Napos.

Cnepyert y4uTbiBaTh, 4TO AaBneHne cbpoca moxeT BbiTh BonbLue KpUTUYECKoro AasnexHuns (Mnu ncesgo-
KPUTUYECKOro JaBneHnsA) KOMMNOHEHTOB B cucTeme. B Takux cnyyasx npu pacyeTe OTHOLWEHWA MNOTHOCTb —
TemnepaTypa — 3HTanbNus AN XUWAKOCTWM B CUCTEME HeOBXOAMMO YUUTbIBaTb NOMPaBKM HA CKUMAeMoCTb.
B cny4ae npesbilleHWa asneHus BCNeacTBMeE NOCTYNNeHUs M30bITOMHOro KonuyecTea rnounaa nsbbiTouHY0
Maccy Heobxoanmo cbpacbkiBaTb NpW TeMnepaTtype, onpedensemMon Npu paBeHCTBe 3HTamNbNUK Ha BXode U
SHTanbLMUKN Ha BbIXO4E CUCTEeMbI.

Heobxognmo npuHUMaTh BO BHUMaHWE, YTO B CMCTEME, KOTOopas He MMEeeT NpUToKa Unu oTToka ron-
Aa, npu npesbllleHN JaBneHns BCrneacTBMe NogBoda CTOPOHHEeN M3bbITOYHOW TennoTel cbpackiBaemoe Ko-
nu4ecTBo rounaa U3 cucTembl NpefcTaBnaeT coboi pasHOCTb MEKAY HavamnbHbIM KONUYECTBOM rounaa 1
€ro pacc4MTaHHbIM OCTaTOYHbLIM KOMWYECTBOM B CMCTEME MO UCTEYEeHWMM 3adaHHOro MPOMEXKYTKa BPeMeHM.
CyMMapHas CTOPOHHAA NoABOAMMAs SHTANbMWA PaBHa obLEMY YBENMYEHWIO 3HTanbNK NCXodHoro dnonaa
B CMCTEMe, He3aBMCUMMO OT TOro, OcTaeTcs OH B cucTeme Mnu cbpacbisaeTca. [Npw pacdete unu noctpoe-
HWUW rpadmka cyMmMapHON BENUYMHbI cBpoca B 3aBMCUMMOCTM OT BPEMEHW MOXHO ONpeaenuTb MakcUManbHY
MIHOBEHHYI CKOpocCTb cbpoca AasneHus. 3TOT MakCUMyM, Kak npasBuno, HaxoguTcs pAgoM CO 3HadYeHuem
KpuTH4eckoi Temnepatypbl. B Takmx cnyvasx gonylieHve ob ngeanbHoOM rase MoxeT OblTb BECbMa KOHCepBa-
TVBHBIM W ypaBHeHue (7) (cm. 6.715.2.2) gaeT 3aBbilLeHHbIN TUNopa3mep knanaHa cbpoca gasneHus. [laHHoe
ypaBHeHUWe [ONYyCKaeTCH MCMOMb30BaTb TOMBKO B CNyvasx, Korga HeW3BeCTHbl (DU3NYEeCcKne XapakTepUucTUKM
dnounaa.

6.4 BnusaHue CKOpPOCTU peakuun onepaTtopa

[OwnanasoH BpeMeHW AN pearMpoBaHvs W NPUHATUA peLleHnsa onepaTopomM no cOpocy gaBneHws 4on-
*eH cocTtaenaTe o7 10 o 30 MMH B 3aBUCUMOCTM OT CINOMXHOCTK YCTaHOBKW. D (PEKTUBHOCTb DbICTPOTHI pe-
akuMu onepaTtopa 3aBUCKUT OT AMHaMMWKKN TEXHOMNOrM4eckKoroe npouecca.

6.5 3akpbiTble BbINyCKHble OTBEPCTUA Ha o6opydosaHuu unu mpybonpogodax

Cneayer yuuTbIBaTh, YTO ANSA 3alUTLl COCYAa UMW CUCTEMbI OT MPEBbILLEHWS OaBNEHWA NPy BCEX 3a-
KPbITbIX OTBEPCTMAX Ha BbIXO4aX COCYAa MMM CUCTEeMbl MPONycKHas cnocobHOCTL yCTpoicTBa cbpoca aaene-
HWS JOMXHa BbiTb HE MeHbLLE MPONYCKHOW CNOCOBHOCTHM MCTOYHUKOB AaBneHns. B crnydyae ecnu 3akpbiTbl He
BCE BbIMYCKHble OTBEPCTUS, TO AOMNYCKAETCA COOTBETCTBEHHO YYUTLIBATL NPOMNYCKHYIO CNOCOBHOCTL OTKPLITHIX
BbIMYCKHBIX 0TBEPCTUIA. K MCTOUMHMKAM MpeBbllLeHWs AaBneHns Bonblue 4OoNYCKAaeMOoro 3Ha4eHus cnegyet oT-
HOCWUTb HACOChI, KOMMPECCOPbI, KOMMEKTOPbl BbICOKOMO AABMNEHUs, OTNapHbIE radbl U3 CEKLMA HACKILIEHHO
abcopbeHTa 1 TexHOMoru4yeckoro Harpeea. HeobxoouMOo yUUTBIBATL, YTO AMS TENNOOBMEHHUKOB 3aKpbITOE
BbIMYCKHOE OTBEPCTME MOXET Bbi3blBaTb MpeBbilUEHWE OaBneHWs Gonblue OOMyCKaeMoro 3HayeHus us-3a
TENMOBOro paclupeHus (cM. 6.74) unv o6pasoBaHns Napos.

KonuyecTtBo cBpacbiBaemoro crionga cnegyeT onpedensTs Npu yCroBUAX, COOTBETCTBYHILLMX YCIOBH-
siM cbpoca JaBneHus, a He NPy HopManbHbIX Pabodnx YCNoBMSX, T. K. MPW YYETe yKasaHHbIX pasnuynii B yc-

22

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 28 /146
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71011-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67712
https://gostexpert.ru/gost/gost-71011-2023?utm_source=pdf&utm_medium=67712&utm_term=page

roCTt P 71011—2023

NOBUAX Tpe6yemaﬂ CKOPOCTb pooca AaBlieHnAd, Kak npaBuno, yMeHbLUIaeTCA. an onpegeneHun TpeﬁyEMOﬂ
CKOpPOCTH cﬁpoca AaBrneHnAa cnegyet yYuTbiBaTh BIiMAHUWE NOTEPb JaBNEeHWUA Ha TpeHue B TEXHOMNOTMYECKOWN
TNMMHNU MeXxOdy NCTOYHUKOM MpeBbllUeHWA OJaBlNneHnA bonblue AOonyCKaeMoro aHa4eHuda n CUCTEMOM, noanexa-
wen 3awute ot npeBbILUEHNA OaBleHUA.

6.6 OTKa3 cucTem oxnaXxgeHusa Unm opoLleHnA

6.6.1 ObLwmne nonoxeHus

Tpebyemyt ckopocTk cbpoca gaBneHus HeobxoaMMo onpeaensATh TENNOBLIM U MaTepuanbHbIM banaH-
COM MoToKa B cucTeme npu cbpoce gaeneHus. CrnegyeT y4uTelBaTh, UTO B CUCTEMax PekTUdMKauun npu
onpeaeneHny ckopocTn cbpoca dasneHus MoxeT noTpeboBaThCs pacyeT Kak C y4eToM OpoLUeHus (pekTudin-
KaLMOHHOW KOMOHHbI donermMoi), Tak 1 6e3 ee opoweHus. Kak npaBuno, Npyu oTKase cucTeMbl U NpekpaLleHun
noga4v MoToka oxnaguTtens BAuaHWe addekTa OCTaToOYHOro OXNaMOeHusl y4uTbiBaTbh HE CregyeT, Tak Kak
ero BMWAHWE OrpaHM4eHoO MO BPEMEeHW W 3aBWMCWMT OT TPacCUMPOBKW cMCTeMbl TpybonpoBogoe. [Jonyckaercs
YUYUTBIBATL BMIMAHWE NOTEPL TeMnna B OKPY»KaloLwyo cpeay AnA cucTem TexHonornyeckux Tpybonpoeogoe 6e3
TENMoBON U30MALMM, UMEHLIMX BOoNbLIYIO NPOTSHKEHHOCTb ).

[JonyckaeTca npw onpegeneHny ckopocTen cbpoca AaBrneHus NpUHMMaTh AOMYLEeHUs, NpuBegeHHbIe
B 6.6.2—6.6.9.

6.6.2 Obwan KoHgeHcauun

Tpebyemas ckopocTk cbpoca gaBneHna — 370 obLuas CKOpocTb Napoobpa3oBaHuA Ha BXoAe B KOHAEH-
caTop, nepecynTaHHas npyw TemnepaType, COOTBETCTBYHLLEN HOBOMY COCTaBy nNapoB Mpu ycroeusax cbpoca
AaBMneHWs 1 nNogBody TennoTwl, NpecbnagarmlieMy Ha MomMeHT cbpoca gaeneHus. Npu oTkase cucTembl OX-
naxaeHust B npouecce cbpoca NponycKHYK CNOCOBHOCTE BEPXHEr0 HaKOMUTENs NMpW HOpManbHOM YPOBHE
KMAKOCTU credyeT orpaHnyvBaThe Mo BpemMeHu MeHblwe Yem 10 MuH. HeoBxoamMmo yuuTeiBaTh, 4TO Npuy npe-
KpalleHuu npouecca oxnawgeHus Ha bonee anuTenbHoe BpeMs OpolleHue (PeKkTUMKaLNOHHON KOMOHHbI
chnermMoi) HapywaeTcs U CocTaB AUCTUINATA, TeMnepaTypa 1 CKopocTb Napoobpa3cBaHnA M3MEHATCS.

6.6.3 YacTnyHasa KoHpeHcauma

Tpebyemasi ckopocTe cbpoca AaeneHus npeacrTasnseT cobol pa3HOCTb MeXAY CKOpPOCThbH napoobpa-
30BaHWNS Ha BxoAe W BeiXoge npw ycrnosusax copoca gaenerusn. CkopocTe napoobpasoBaHus Ha Bxoae Heob-
XOOWMMO paccunThIBaTb Ha TOW XXe OCHOBe, KoTopas npuMeHsaeTtcsa B 6.6.2. Heobxogumo y4uTbIBaTh, YTO MpU
M3MEHEHMM COCTaBa WMWK CKOPOCTW OPOLUEHWUA PekTUAMKALMOHHOM KONMOHHbI hrermoi ckopocTb napoobpa-
30BaHWA Ha BXOLE B KOHAEHCATOP AOMKHA ObiTh onpedeneHa Ans HOBbIX M3MEHMBLUMXCS YCNOBUIA aKcnnya-
Tauun.

6.6.4 OTkas BeHTMNATOpPA TeNNOoOOGMeHHMWKA ¢ BO3AYLWHLIM OXNaXAeHUEM

BcrneacTteue BO3OeNCTBMA €CTECTBEHHON KOHBEKUUW NPUHMMAaIOT AONYLUEHWE, YTO BEMUYMHE YaCTUYHON
koHaeHcauumn coctaenseT oT 20 % go 30 % ot Harpyskv TennoobMeHHVKa C BO3AYLUIHBIM OXNaXaeHeM npu
HOpPManbHOM pexume ero paboTbl, ecnv He onpeaeneHbl ocobblie ycnosua ero paboTel npu cbpoce AaBneHus.
Mpu atom Tpebyemyto ckopocTb cbpoca gaBneHust cnegyeT paccyuTbliBaTh Mcxoada u3 ocTaBwmxca 70 % —
80 % Harpyskn TennoobMeHHWKa C BO3OYLUHbIM OXNaXAEHWEM NPW HOPManbHOM pexuMe ero paboTbl B 3a-
BUCUMOCTW OT YCMoBWIA 3kcnnyatauum (cM. 6.6.2 n 6.6.3). daktudeckuin pabounii LUK NpU eCTECTBEHHOW
KOHBEKL MW, KaK MpaBumno, 3aBUCUT OT KOHCTPYKLMW TENNO0OMEHHWKa C BO3AYLUHEIM OXNaXOeHWeM.

6.6.5 3akpbiTMe BEHTUNALMOHHOW 3aCNOHKWA TennoobMeHHMKa C BO3AYLWHbLIM OXNaXaeHUueM

CnepgyeT NpUHSATL BO BHUMaHWe, YTO 3aKpbiTUe BEHTUNALWMOHHON 3aCNOHKW Ha TennoobMeHHuKax ¢
BO3AYLUHLIM OXNaXAEHUEM MPUBOAWUT K MOMHOM NOTEPE OoXnaxAeHus. 3aKpbiTMe BEHTUNSALMOHHOW 3acnoH-
KM MOXET NPOM3OWTK B pe3ynbTaTe 0TKasa yCTPOWCTB aBTOMaTMYECKOrO ynpaBneHust W/nnn snemMeHToB KOH-
CTPYKLMU.

6.6.6 JlnHmna Bbixoga napa

Heobxoanmo yumTbiBaTh, YTO 0TKa3 nogadu dnerMbl Ha opolleHne (PeKTMOUKALUMOHHOW KONMOHHbI), Bbl-
3BaHHBIA, HAaNMpMMep, OCTAHOBOM HACOCa WK 3aKpbITUEM KnanaHa, MPUBOAMT K 3aMofiHEHWID KoHAeHcaTopa
PeKTU(HKALMOHHON KOMOHHBLI, YTO PaBHO3HAYHO MOMTHOW MoTepe oxnaxaeHus. MlameHeHusa B cocTase, Bbl-
3BaHHbIE NOTEPEN OPOLUEHUHA, MOTYT NPUBOOUTL K 0BpasoBaHWio NapoB ¢ APYrMMWU CBOWCTBaAMW, YTO BMMSAET
Ha Tpebyemyto ckopocTk cbpoca gaBneHust. YcTpolcTBo cbpoca gaBneHus, paccYMTaHHOe Ha NOMHbIA OTKa3
nogavv oxnagutens, AomkHO obecnevnTb cbpoc, HO KaXabIi cnyyan HeobxoduMo paccMaTpuBaTk OTAENBHO,
yunTbiBasi 0COBEHHOCTM KOHKPETHBIX KOMMOHEHTOB B cocTaBe cbpackiBaeMblx MapoB U paccmaTpvBaeMon
CUCTEMBI.

) MpomsxeHHocms onpedensom Apu NpoekmuposaHUL KoHKpem+Hoz20 MIIC.
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6.6.7 NIMHWA UMPKYNALNOHHOIO OPOLLUEHUA

Cnenyet yunThIBaTh, UTO Tpebyemas ckopocTh cbpoca JaBNeHUs paBHa CKOPOCTU UCMAapeHWs, Bbi3BaH-
HOro KONMWYEeCTBOM TEMIOThI, PABHOIO TOMY, KOTOPOE OTBOAMTCS B NMUHUIO LIUPKYNSALMOHHOIO opolleHus. Heob-
XOOUMO MPUHATH BO BHUMaHWe, 4TO yaenbHasa TennoTta (CkpbiTad Tennorta) napoobpasoBaHnA COOTBETCTBYET
yOensHOW TennaoTe (CKpbITOW TeNNoTe) Npu TeMnepaType U AaBNeHuW, COOTBETCTBYHLWMM ycnoBusam cbpoca
naBreHus B ToUKe cbpoca AaBneHus.

6.6.8 IlnHuA BbIXoga napa U NMHWUA LMPKYNALMOHHOIO OpOoOLIEeHUA

[Mpy NpoeKTUPOBaHWUM NMUHUI BbIXo4a Napa v LMPKYNsSLWOHHOIo OpoLLeHus npedycmaTpuBaloT TEXHUYe-
CKWe peLleHus, No3BOoNALWMe NCKMIDYUTE BO3MOXHOCTbL OAHOBPEMEHHOTO OTKa3a LWPKYNAUWMOHHOIo Hacoca
W KOHZeHcaTopa BepXHero noroHa pekTMuKaumMoHHON KONoHHLL. [Mpyn aTom cnegyeT y4uTbiBaTh BO3MOXHOCTbL
TOro, YTO OTKA3 OOHOMo M3 HUX NpuUBedeT K 0TKaay apyroro. Tpebyemasi ckopocTe cbpoca gaBneHus paccMma-
TpmBaeTca B 6.6.6 n 6.6.7.

6.6.9 OTka3 B cuctemMe opolieHUs GOKOBOro NnoroHa

CnefyeT yunThIBaTh, YTO NPUHLUNLI, NPUBEAEHHLIE B 6.6.6 1 6.6.7, NPUMEHUMbI K 3aMofTHEHUI0 KOHOEH-
caTopa BepxHero noroHa pekTUugUKaLMOHHON KOIMOHHbI (eCNW KOHAEHCATOP BXOAWUT B CMCTEMY) UMK U3MEHe-
HWIO B CBOWCTBAX NMapoB, BbI3BaHHbIX M3MEHEHWsIMKM ero coctaBa. Tpebyemas ckopocTb cbpoca gasneHus
OomkHa obecnevynTb yMeHbLUEHWEe CKOPOCTM NpoLecca napoobpas3oBaHuWsl, BbI3BAHHOIO KONIMYECTBOM TEMMOo-
Tbl, OTBOAWUMbIM M3 CUCTEMBI.

6.7 OTKas noga4u noToka abcopbeHTa

HeobxoOuMo MpUHSTL BO BHWMaHWe, YTO MpM OTKase nogadym abcopbeHTa B mpouecce MormnoLweHus
yrmeBoJOpOaOB pereHepupoBaHHeiM abcopbeHToM cbpoc AaBneHusa Npou3BoOuTe He TpebyeTcs. MNpu aTom
YYMTLIBAIOT, YTO B YyCTAHOBKE ANA YOaneHWs K1CbIX ra3os, B KOTOPOK konuyecTso (25 % wnu Gonblle) Bxoas-
WMx napoe ygansetcs B abcopbepe, noteps abcopbeHTa MOXKeET BbI3BaTh yBENUYEHWEe 3HAYeHUs] AaBeHus
00 OaBrneHus cbpoca, Tak Kak pacronoXeHHas HUXe Mo TeXHOMOTMYECKON CXeme cUCTeMa MOoXeT He obe-
cne4nTb nepepaboTky yBenuuMBLIErocs notoka napos. CrnegyeTt y4nTbiBaTb, YTO MpeBbilleHWe KonuyecTsa
YITIEKMCIIOro rasa, NMocTynalLwero B peakTop O4YMCTKM CUHTEe3-rasa, Gonblue MpPOeKTHOM BenuYMHbI, KoTopoe
npoucxoauT NpW HapyLleHun nogadn abcopbeHTa, NPUBOOUT K BEICTPOMY POCTY TeMMepaTyphl, YTo TpebyeT
3aKPbLITUS OTCEYHOTO KrnanaHa Ha BXo[e NoToKa B peakTop OYWUCTKU CUHTe3-rasa 1 OTKPbLITUA KranaHa oTeoaa
ra3oB B atMocdepy € Lernblo 3aluThl OT BO3MOXHOMO MPEBbLILIEHNUS OaBMNEHUS.

HeobxoouMo MpUHATL BO BHUMAaHUE, YTO KpOMe y4yeTa peakuuid, npoucxogawux B Tpybonposogax, pac-
NMonoMeHHbIX 3a abcopbepoM, AOMKHO BbITb YYTEHO BIWSHWE PACMONOXKEHHbLIX HUKE MO TEeXHOINOrM4ecKown
cxeme 3a abcopbepomM TEXHONOrMYECKUX YCTaHOBOK.

6.8 HakonneHve HEKOHAEHCUPYIOLLMXCS BellyecTB

[Mpy NPOEKTMPOBAHWUM CUCTEM pr60I'IpOBO,EI,OB cnenyetr UCKNHYMTb BOIMOXHOCTE HAaKOMMNEeHWUA B HUX
HEKOHOEHCHPYHLNXCA BELWECTB WU, KaK CreCTBUE, NEPEKPbITUA ceobogHoro NOCTYNreHnA napoB B KOHOEH-
caTop BEPXHEro NoroHa pekTM(uKauMoOHHOW KONMOHHbI, YTO PAaBHO3Ha4YHO NOMTHON NOTEpe OXNaXaeHus.

6.9 NMonapaHue napooBpasylolero BeWecTBa B CUCTEMY

6.9.1 Bona B ropayen HedTH

HeobxoaMmo y4nTbIBaTh, YTO MOCTYNIEHUE BOAbLI B rOpAYy0 HedThk SIBNSIETCA NOTEHUManbHbIM MCTOY-
HMKOM npeBbllleHus gaeneHus. MNpu M3BeCTHOM KONWYecTBe BOAbl M Ternna B TEXHOMOrMYeCcKOM MOTOKe Tu-
nopasmep ycTponcTea cbpoca gaBneHus cnefyet onpenensaTs Kak Tunopasmep knanaHa, obecnednBaroLlero
npoxog COOTBETCTBYIOLLEro notoka napa. NpuHUMaloT BO BHMMaHWe, 4YTo Npu nepexoje ¢pazoBoro cocros-
HUSA NOTOKa rnioMaa OT XKUAKOCTU K Nnapam obbeMHoe paclumpeHue coctaenaeT 1:1400 npu aTMocdepHOM
O3aBNeHWU N CKOPOCTL NapooBbpa3soBaHMs Npu 3TOM NPaAKTUYECKM MTHOBEHHAas, YTO UCKMNYaeT NpUMEHEeHUEe
ycTpoicTBa cbpoca AaBneHuns, Tak Kak Bpems OTKPbITUS YCTPOMCTBa cbpoca aaBneHuss He obecneduBaeT 3a-
OaHHbIX napameTpoB cbpoca. [Npu NpoekTUpoBaHWK K 3KcnnyaTalMy TEXHONOIMYECKON cnuctemMsl Tpebyetcs
WCKMOYUTL NpOoLEecc noga4yv Boasbl B ropayyo HedTh. [1ns UCKNiYeHUsa NoCcTynneHns BoObl B ropaYylo HedTb
crnefyeT pacCMOTPETb BO3MOXHOCTb NMPUMEHEHUS criedyoLWmnx MeponpuUaATUi:

- HaXxoXOeHUA BOAAHON CTOPOHLI Npy Bonee HM3koMm pabodyeM OaBNEeHWUW, YEM CTOPOHA ropsadyein HedTu;

- NOAAEPXaHNA MUHMMarbHOW LMPKYyNAUUK ropsyein Hedtu Yepes obopygoBaHue B AEXKYPHOM pexnme
ONS YMeHbLUEHUS HAaKoNNeHWs BoAbl;

- NpegoTBpalweHns 0bpasoBaHMsA 3aCTOMHBIX 30H, B KOTOPLIX MOXET HakannueaTbCsa BoAa;
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- YCTaHOBKM COOTBETCTBYHOLUMX YCTPOWUCTB N5 OTAENEeHUA Napos oT KOHAeHcaTa,

- obecnevyeHua oborpeBa W/unuM TennoBoW K3onAULMUM TpyDOOMpPOBOAOB C LENMbK WCKMHYEHUS KOH-
OeHcauuu;

- YCTAHOBKW COABOEHHbLIX OPEeHaXHbIX KManaHoB Npy NogknioveHum TpybonpoBoaoR BOAbI K TOPSAYUM TEX-
HONOMMYECKUM FIMHUAM;

- YCTaHOBKW BNOKUPYIOLNX YCTPOWCTR, NPpefHa3Ha4YeHHbIX A OTKIMHYEHUS UCTOYMHWKOB TeNna B cny4vae
NOCTYNNEHWUs TEXHONOrMYECKOro NoToKa, 3arpA3HeHHOro BoAOK.

6.9.2 lNerkne yrneBogopoasl B ropsayven HecTn

CnenyeT NpUHATL BO BHUMaHWe, YTO NOMNOXeHWs, NpuUBeAeHHble B 6.9.7, NpUMEHUMbI K MpOLIECCy nona-
OaHWUA NEerkix yrneso4opodoB B ropAYvyio HedTh, AaXe ecrnv OTHolWeHWe obbema XuaKkoctu k obbemy napoB
Oyoet meHbLe, yem 1:1400.

6.70 OTkKa3 cucTeM aBTOMaTUYECKOro ynpaBneHUA TEXHONOrM4YeCKMMU NOTOKaMH

6.70.1 O6wWuMe nonoxeHuns

[na aBToMaTMyeckoro ynpaeneHusi cnegyeT NpMMEHsTb YCTPOWCTBA, NMPUBOAUMbIE B AENCTBUE HEMO-
CpencTBEHHO OT NapamMeTpPOB TEXHOMNOINMYECKOro NpoLecca UM KOCBEHHO aKTUBU3UPOBaHHbIE OT onpeaeneH-
HOro TEXHOMNOrMYeCcKoro napameTpa (HanpMMmep, AaBNeHWe, PAcXod, YPOBEHb XXKUAKOCTU UMK TeMnepaTtypa) Ha
BXOAax W BbIXO4ax COCyAoB UMy cucTeM. pu oTKkase nogaqu curHana unu BcnomoraTtensHoi paboyein cpebl
(Hanpumep, BO34YX, XUOKOCTb MMOPaBIUKN W Op.) HA KOHEYHbIV YNpaBnsawLwWmMi anemMeHT (Hanpumep, ucnon-
HWTENBHbIM NPUBOA KNanaHa) yCTPONCTBa YNpaBneHus AOMKHbI MPUHMMAaTh NMB0 MONHOCTBI0 OTKpLITOE, Nbo
MOMHOCTBK 3aKpbITOE MOMOXEHWE B COOTBETCTBUWM CO CBOEW KOHCTPYKUMeN. KoHeyHble ynpaenswlimMe ane-
MEHTbI NPKW OTKa3e B CTALMOHAPHOM MOMOXEeHWUM JOMKHbBI NepexoauTb B MOMHOCTLI0 OTKPbLITOE UITM NMOMTHOCTLIO
3akpbiToe nonoxeHue (cM. 6.70.5). OTkas anemeHTa AN M3MepeHUst NapaMeTpa TEXHOMOTMYeCcKoro npouecca
(B cocTaBe gaTtuyvka WIv yCTPOWCTBa ynpasneHus) 6e3 ogHOBPEeMEHHOro OTKITIOYEHMSA Nodayn aneKTpoaHep-
M1 B KOHEYHOM YMpaBnaeMoM 3neMeHTe HeobxogMMo paccMOTPETh C LeNbio ONpeaeneHns pesynsrarta Bo3-
OeACTBUA Ha KOHEYHLIN yrnpasnaembli anemMeHT. [pUMeHeHne py4yHoro nepernyckHoro knanaHa npusegeHo
B 6.70.3.

Bo3mMOXHbIN OTKa3 ycTpoOWCTBA ynpaBneHWsl cnefyeT paccMaTpuBaTth MpW MOMHOCTLH UMW YacTUYHO
OTKPbITOM pY4HOM nepenyckHom (BawnacHom) knanaHe. KomneHcauus NpoXogHOr0 CEYEeHWSA 3aHWKEHHOrO
TMNopasMepa perynvpyloLwero KnanaHda oTkpeiTMeM nepenyckHoro (bainacHoro) knanaHa He gonyckaeTcs.

Mpwv NpoeKTMpoBaHUM yCTPOWCTBa cOpoca JaBneHns cneqyeT NpuHATb AONYLLIEHME, YTO AMs pacyeTHbIX
unu BrM3KnX K pacyeTHbIM PEXUMOB TUNOPa3Mep perynvpylLLero KnanaHa onpegeneHd n cucrema paboraet
©e3 0TKas30B, ecnu He 3adaHbl ocobble TpeboBaHWA, ycTaHaenvBawwye obpaTHoe. py NpoeKkTMpoBaHWM
ycTponcTea cbpoca AaBneHus HeobxoaMMO YUYMTbIBaTb BO3MOXHOCTb BO3HWKHOBEHWSI BPEMEHHLIX MYCKOBbIX
W/MNy HeWTaTHbIX PEXMMOB 3KCnyaTaumm, 0byCcnoBnNeHHbIX MCMONb3oBaHWeM NepPenyCcKHOro knanaHa, ycra-
HOBMEHHOro Ha 6annacHOW NUHUK perynupyloLllero Knanada. Tak Kak faHHble pexmuMbl 3KCnnyaTauun sens-
OTCSl HEKOHTPONMPYEMBIMK, CIeQYeT Y4UTbIBaTh, YTO NpK paboTe Ha aTuX pexmnmax HeobxoammocTb B cbpoce
JaBMNeHVsI BO3HMKAET, Kak NpaBuno, Yalie, YeM npu HopMmansHOW paboTte ycTpoicTBa cbpoca gaBneHus c
3aKpbITEIMW NepenyckHbIMKU KnanaHamuy.

6.70.2 MponyckHasa cnocobHoOCTb

CneayeT NpuHATE BO BHUMaHue, 4YTo Npu oLeHke Tpebyemoro cOpoca gaBneHus, Bbi3biBaemMoro noboin
NPWYMHON, BCE aBTOMAaTUYECKUE PErynupyloLLne KnanaHbl, KOTOpble HE paccMaTpuBaloTCa B kadecTBe 0bsa3a-
TeNnbHbIX Ans npouecca cbpoca faBneHWs W KOTopblie MOryT cnocobcTBoBaTh cOpocy OaBneHusa B cUcTeMe,
OOMKHBI OCTABaTLCA B MONOXKEHUW, TpeByeMOoM Anst MUHUMATbLHOIO HOPManbHOIo TEXHOMOMMYECKOro NoToKa.

MwuHMManbHOe HOpManbHOe MOoNoKeHWe (OTKPbITO/3aKpbITO) KnanaHa — 3T0 OXMAaemoe NOMoXeHne
KnanaHa nepef Ha4anoM HeWTaTHOro PeXxXnma, T. . MONOXEHWE KnanaHa npyv MUHMManbHbIX pacyeTHbIX pac-
xo4ax (YCroBusi MMHUMMANbLHON NPONycKHOW cnocobHocTu). Ecnu pexum TeueHus NoToKa Yepes perynupyr-
LMe knanaHbl He namensieTcd (cm. 6.70.6), JonyckaeTcs NPUHUMaTL HOPMarbHbLIM MMHMMAarbHBIA pacxoq Ans
3TKX KNanaHoB ¢ NonpasKon Ha ycnoeus cbpoca AaBneHus npy ycnoBMy, YTO pacrnonoXeHHas HUKE N0 CXeMe
cucTeMa cnocobHa NPUHATE YBENWYUBLLMIACH NMOTOK.

6.70.3 YcTponcTBa ynpaBneHUs Ha BXo4e U NepenycKHbIe KranaHbl

MpegycmaTpuBakT O4HY MM HECKOMBbKO BXOLAHLIX NTMHMIA, 000py40BaHHbLIX YCTPOWCTBaMK YNpaBneHust.
HeobxooMmo paccmoTpeTh CLeHapui, NpyM KOTOPOM OAWH KnanaH Ha BXOAe HaXO4UTCA B NOMOXEHUA NMOSNHOMO
OTKPbITUA HE3ABUCUMO OT MONOMKEHUNA perynupyoLLero knanaHa npu otkase. HecaHKUMOHUPOBAHHOE OTKPbI-
TWE OaHHOrO Perynupyrollero KnanaHa MoxeT BbiTh BbI3BaHO HeucnpaBHOCTbO KUTMUMA vnu HenpaBunbHbIM
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cpabaTbiBaHMeM, 0bycnoBneHHbIM cbosimu B paboTe. Ecnu cuctema MMeeT HECKOMNbKO BXOAHbLIX MUHWA, No-
Boe ycTpoWACTBO ynpaeneHWss B OCTaBLUMXCH NUHUAX HEOBX0OMMO CcYMTaTb OCTAKLWMMCA B HOPMarbHOM pa-
Bbouem nonoxeHuu. CnenosatensHo, TpebyeMasi ckopocTb cbpoca faBneHust npeacTasnseT coboil pa3HoCTb
MEXAY MaKCcUMarnbHbIM OXnaaeMblM pacxogoM MOTOKA Ha BXOAE W HOpManbHbIM pacxof4oM MOTOKa Ha Bbl-
X0[e C NonpaBKon Ha ycroBusa cbpoca AaBneHus Npy MUHUMAaNbHO BO3MOXHOW yCTOMYMBOM paboTe cuctemsl
C Y4ETOM TOr0, YTO ApYrMe KnanaHbl B CUCTEME HaxoA4saTcA B paboyem NonoKeHWK Npyu HopManbHOM pacxoge
noToka (T. €. HOPMarnbHO OTKPbLITbI, HOPMAanbHO 3aKPbIThl UMW HAXOAATCA B MOMOXKEHWW OPOCCENMPOBaHNSA).
Ecnun oguH unu Bonblue KNanaHoB Ha BbIX04e NMOToKa 3akpbiBalTca Unm Bonbluee YACMO KNanaHoB Ha BXode
OTKPLIBAETCS NpW TOW e HEeUCMNPaBHOCTM, KOTOpas Bbl3Bana OTKpLITWE MEPBOro KnanaHa Ha Bxode, To Tpeby-
emas CKopocTb cOpoca AaBneHusi NpeacTaBnseT coboi pasHOCTb MEXAY MakCUMasibHbIM OXMAaeMbIM BXOL-
HbIM pPacxo4oM MOTOKA M HOpMarnbHbIM PAacXO4OM MOTOKa Yepes BbIXOAHbIe KnanaHbl, KOTOpble OCTakTCA B
OTKPLITOM NonoxeHun. Bce 3HauyeHMa pacxo4oB NOTOKA pacCYMTLIBAKOT NpU ycrnoBuax cbpoca naenexnuns. He-
06X0oaMMO yYecTh BNUSHWE, KOTOPOE OKa3biBaeT OTKPbITUE, AaXe YacTUYHOe, pyYHoro(bix) nepenyckHoro(bIx)
KrnanaHa(oB) Ha BalnacHoN(bIX) NUHUK(SX) BXOOHOro(bIX) perynupytollero(ux) knanaHa(os). Ecnu B npouec-
ce aKcnnyaTauvy NepenyckHol KnanaH oTKpbiBaeTcs AnsA obecrnedYeHns AOMONHUTENBHOTO pacxoga noToka,
TOorga aToT 0DWMIA NOTOK (PErynyMpyrowninz KnanaH NofMHOCTBIO OTKPLIT WM NMEPenycKHOW KnanaH HaxoauTcs B
HOpMarnbHOM MONOXeHWW) JOMKEH paccMaTpuBaTbes npu cbpoce AaeneHusa. Ecnu xe Galnac ncnons3yetca
TOMBKO B MPOLIECCE TEXHUYECKOrO 0DOCNYKUBAHUA C LIENbI0 NEPEKPLITUSA U AEMOHTaXa perynupyoLLero kna-
naHa, To Toraa cnegyet NPUHMMAaTbL MakCcuManbHOe 3HadYeHWe pacxoda NoToka Yepes Of4WMH M3 KNnanaHoB —
perynvpyrLwui KnanaH UM nepenyckHon Knanad.

HeobxoaMmo y4nTbiBaTh BO3MOXHOCTE HENpegHaMepeHHOro OTKPLITUA NepenyckHOro KnanaHa npv pa-
BoTe perynupymLLero knanaHa, ecnv He NpefycMOTpeHbl CpeacTBa YNpaBNeHUs M KOHTPONS MpM 3Kcnnyara-
uuu. Ecnu gaeneHue, BO3HUKAIOLLEE B pe3ynbTaTe OTKPbITUA MEepPenycKHOro KnanaHa, MOXeT ObiTb Bonblue
CKOPPEKTUPOBAHHOIO AaBneHus rmgpasnmyeckoro ncnolitanns (cm. 3.56 n 5.3.2), To He gonyckaeTcs npuMe-
HATb TOMBKO CPeacTBa ynpaBrneHWs M KOHTPOMs B Ka4ecTBe e4WHCTBEHHOro cnocoba npegoTBpalleHns npo-
Llecca BO3HUKHOBEHWA NpeBbilleHnsa AaBneHus. [pyM NpoeKkTUpoBaHWK cnegyeT ydYuThiBaTh, YTO ONpeaeneH-
Hble CUCTEMbI MOTYT XapaKTepu3oBaTbCs HEOOMYCTUMBIM PUCKOM, CBSI3aHHLIM C HEWCMPABHOCTLID CPeacTB
yrNpaBneHus U KOHTPONS, YTO NPpUBEAET K MOTepe repMeTUYHOCTU CUCTEMBI C COOTBETCTBYHOLLIMMUW NOCNEACTBU-
amu. MNpu aToM cnegyeTt NpUHATL BO BHUMaHWE, YTO OrpaHnyYyeHue NpeBbllUeHWst JaBNeHUsa 40 AOMYCTUMOro
3Ha4YeHWs SIBNSETCA NPeanoYTMTENbHBIM METOLOM 3alMTbl. HEoBX0AUMO Yy4MTLIBATL, YTO NPY NPeBbIEHMM
OaBMneHWs, CBA3aHHOM C HEUCTPABHOCTLIO CPeACTB YNpaBleHUs U KOHTPOMs, paccMaTpyBaloT BCKO CUCTEMY,
BKIKO4Yas BCe BCMOMOraTernbHble 3aneMeHThl (Hanpumep, pasbopHble coeguHeHuns, KAMnA).

[Ons cuctem orpaHuyeHusa M cbpoca AaBNeHNUs yYUTEIBAIOT BO3MOXHOCTL OTKa3a BXOLHOIO perynupyo-
Lero ycTponcTea, obecnevmBaloLLero akcnnyaTaLmio TEXHONOMMYECKon cucTembl (HanpuMep, cocya, paboTa-
tOLLMIA NOA BbICOKUM AABMEHUEM, B KOTOPOM XMAKue hronabl KOHTPONMPYOTCA MO YPOBHIO M cbpackiBatoTcA
B CMCTEMY HU3KOTO OaBIEeHUs).

[Mpy oTBOAE XWAKOCTM M3 COCYdA C BLICOKUM [aBMEeHWEM B CUCTEMY HU3KOTO OABMNEHUs Heobxoaumo
Yy4MThIBaTE (DAKTOP BO3MOXKHOIMO 3aKpbITUS BbIXOA4A CUCTEMbI HU3KOMO OABMEHWs, a Takke BO3MOXKHOCTb No-
CTYNneHns (NpopbiBa) NOTOKa NapoB (ra3oB) B CUCTEMY HM3KOMO AaBMNEHWs MPU CHMXEHWW YPOBHS XMOKOCTM
B COCyae C BbICOKMM [aBrneHMeM. YUYUTLIBAIOT, YTO Hanuyne UCTOYHMKa BXOASLMUX napoB ¢ 60nbwum o6b-
€MOM, MO CPaBHEHWK C 06BLEMOM CUCTEMbI HU3KOTO AABMNEHUS, UMW €CrUM UCTOYHUK NapoB HeorpaHu4eH, ge-
NaeT BO3MOXHbLIM NPEBLILLEHWE AaBMeHus, YTo 0bycnoBnnBaeT HeoBXoOMMOCTL OnpeaeneHns TMNOpasMepos
yCcTpoicTB cbpoca faBneHus, NnpeaHasHayYeHHbIX ANS CUCTEMbl HU3KOTO AaBneHus n obecnedvmBaowmnx cbpoc
MaKCUMarbHOro NoToka napos, NPOXOAALLEro Yepes perynupyow i KnanaH, yCTaHOBMNEeHHbIW Ha NMUHWK OTBO-
0a XWUOKOCTU U3 cocyaa.

[JaeneHne B yCnoBUSAX, MPU KOTOPLIX TEXHOINOTMYECKME CUCTEMbI UMEHOT BonbLUve pasnuynsa nNo Benu-
UYMHe JaBneHus, a cbbemM NapoB, HAXOAALWMIACH B 0DOPYOOBAHUN BEICOKOTO AABMNEHWUS, MEHbLUE, YeM 0BLeM
CMCTEeMbl HU3KOTO LaBMEHWS, B ONPeAeneHHbIX CnyYasx BO3MOXXHO KOMMeHcMpoBaTk Ge3 ero npesbilueHuns.

CnenyeT y4uUTbIBaTh, YTO NPKU NOTEPE YPOBHS XWMAKOCTW B COCYAE MOTOK NapoB, NOCTYNawLMi B CUCTe-
MY HW3KOTro OaBMNeHUs, 3aBUCUT OT B3aWMOCBS3aHHOW CUCTEMbI, COCTOSALLEN U3 KNanaHoB C MOMHbIM OTKPbI-
TMem 1 TpyBOoNpoBROJOB Ha y4acTKe C NepenagoM AaBreHus, onpegensgemMsim paboynm gaBneHueM Bhille no
TEXHOMOrMYeckor cxemMe A0 gaerieHus cbpoca Ha obopynoBaHUKM, PACNONOXKEHHOM HWXE MO TeXHOororuvde-
CKOM cxeme. JTO nageHve gaBfeHWs MpW HadanbHbIX YCIOBWUSAX, Kak NpaBuiio, MPMBOLAUT K BO3HUKHOBEHUID
KPUTWUYECKOrO pexvMMa MoToKa (gpoccenupoBaHWMe Yepes perynupylowuii KnanaH) U MOXeT Bbi3BaTk bonee
BbICOKYH CKOPOCTb MOCTYNIEHUA NApoB, NO CPABHEHWIO C 3aJaHHON CKOPOCTLIO NOCTYNMNEHUs Napa B CUCTEMY
BbICOKOrO gaBneHus. Ecnu nognutka He paBHa OTTOKY, 3TO COCTOSIHUE ByAeT HeNpPOOOMKUTENBHLIM, TaK Kak
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pacnonoXeHHbI BbILLe N0 TEXHONOTMYECKON cxemMe cocyq onopoxHsieTca. [pu atom ycTponcTea cbpoca nas-
NeHWs, KOTOpbIe 3aLUMLLAKT CUCTEMY HU3KOTO OABNEHNs, AOMMKHbI UMETh NNOLLaAbL NPOXOAHOr0 cevyeHust, obe-
cneunBawLLy cbpoc MakcumanbHoro notoka. [Npu bonblwom obbeme NapoB Ha CTOPOHE HU3KOro AaBMEHUS
YYMTLIBAKOT, UTO MEPEHOC NapOB U3 CUCTEMbI BLICOKOrO JABNEHUs, HEODXOOUMbIN NS YBENUYEHUS OaBNeHUS
B HWXKHEM TEYEHUKW NOToKAa OT paboyero gaBneHWs 00 AaBneHus pasrpy3kn (kak npasuno, 110 % oT pacyeTHo-
ro gaeneHusa unu MOPO), cHwxaeT gaBneHWe Ha Bxode. 3TO MOHWKEHWE OABMNEHWSA NPUBOOUT K COOTBETCTBY-
olLEeMY YMEHbLLEHWIO pacxoda NoToKa, KOTOpbIM ycTaHaBnuBaeT Tpebyemble napameTpbl cbpoca faBneHus.
[ina komMneHcauuu NoTepb NOTOKA cnegyeT, Npu HeOBXOAUMOCTW, NPeAYCMOTPETE AOMOMHUTENBHYIO NOAMUTKY
napamuv CMCTeMbl BbICOKOIO AaBreHWs C Lenbio NogaepXKaHusa gaBneHusa Ha BXode.

6.10.4 Mpubopkbl ynpaBneHUsi Ha Bbixoge

OnpeneneHve napameTpoB cbpoca BbINOMHAKT Kak B NMOMHOCTbH OTKPbLITOM MOMOMEHUWU KaXXOoro Bbl-
MYCKHOTO perynupymoLero KnanaHa, Tak U B NOMHOCTLIO 3aKPbLITOM MOMOXEHWW, UTO He 3aBUCUT OT NONOXEHUs
perynupyoLlero knanaHa npu otTkase, T. K. 0TKa3 MOXET BbiTb BbI3BaH HEUCNPABHOCTLK cucTembl KUTMKA vunn
HenpaBuUNbLHON 3KcnnyaTtauveid. Ecnu ogvH unu Bonee ogHOro KramnaHa Ha BXOA4e OTKPLIBAKOTCS NMpW TOM Xe
OTKas3e, KOTOPLIA Bbi3Ban 3aKpbiTMe KnanaHa Ha BbiXo4e, Ans NpeaoTBpalleHns NpeBbllleHna OaBneHns, npu
HeobxogMmMocCTH, NPUMEHSIIOT YCTponcTea cbpoca gasneHus. [Npu aTom crnegyeT y4ecTb, 4To Tpebyemas cko-
pocTb cObpoca gaBneHWs — 3TO pasHOCTb MeXAy MakCvMalbHbIMW pacxogaMu MoToKa Ha BXoge W Bbixode.
Bce pacxogbl noToka HeobXoQMMOo paccyMThiBaTb Npy ycrnoBusax cbpoca gaesneHus. [JononHUTeNbHO Heobxo-
AWMO y4ecTb MOCNEeACTBUSA OLUMDOYHOro 3aKpbIiTUsA PerynMpyroLnX YyCTPOMCTB.

[nsa cuctem, B KOTOPbLIX MCNOMb3YIOTCA OOMHOYHbIE BbIXOAbl C PeryrnupyrowmMmMmu yCTPOUCTBaAMK, KOTO-
pble MOTYT BbIATU W3 CTPOSA B 3aKPbITOM MOMOXEHWWU, AN NpefoTBpalleHnsa npesbilleHns AasneHus, npu
HeobxoQMmMocCTH, NPUMEHSAIT yCcTpolcTBa cbpoca aaBnenus. B atom cnydae cnepyet yvecTb, 4TO Tpebyemas
ckopocTk cbpoca AaBneHus paBHa MakCHManbHOMY OXUOAEeMOMY pacxogy NMoToKa Ha BXofde NMpu YyCIoBUsX
cbpoca gaBneHusa n gomKHa onpeaensaTbCA B COOTBETCTBUM C 6.5,

CnegyeT NpuHSATbL BO BHMMaHWe, YTO A8 CUCTEM, B KOTOPbIX Ucnone3yetcs bonee Yem OgvH BbiXod W
Ha KaXKOoM OTAenbHOM BbIXOOE UMEETCH perynupylolee yCTpoMcTBO, KOTOPOe MOXET BbINTU M3 CTPOSA B 3a-
KpbITOM monoxeHun, Tpebyemasn ckopocTe cbpoca gaBneHusa OydeT paBHa pasHOCTU MeXOy MakCUManbHbIM
BXOOHbLIM pacxof4oM MOTOKa M pacHeTHbIM PacxofoM MoToKa (C nonpaBkoW Ha ycnoBua cbpoca gasneHus npu
MUHKMMaNbHON BO3MOXHOM yCcToW4MBOM paboTe cucTeMbl) Yepes OcTaBLUMECS BbiXoAbl NPU AONYLUEHWMW, YTO
ocTankbHble KnanaHbl B CUCTEME OCTaKTCs B MX HOPMankbHOM paboyeM NOnoKeHUH.

HeoOxogumo yyecTb, 4TO AN CMCTEM, B KOTOPLIX Ucnonb3yetcs bonee 4em OOWMH BbIXOg, KaKablA C
perynupytowmm yCTPOMCTBOM, KOTOPbIE MOTYT BbIATU U3 CTPOSA B 38KPbITOM MOMNOXEHUM OOQHOBPEMEHHO MpK
OOHOM WM TOM e oTKase, Tpebyemasi ckopocTe cOpoca gaBneHusa paBHa MakcMManbHOMY OXXuOaeMoMy BXod-
HOMY MOTOKY Npu ycnoeBusx cbpoca gaBneHus.

6.70.5 KnanaHbl, coxpaHAloLWMe cTalMOHAPHOE NOMOXeHUe NpPU OTKase

CnepgyeT cuuTaTth, Y4TO ONSA PErynupyroLMx YyCTPOWUCTB, KOTOPbIE OCTAOTCA B NOCNEAHEM YNpaBnaeMoM
NONOXEHUKW, HEBO3MOKHO ONpeaennTb NONOXKEeHWe KNanaHa Ha MOMeHT oTka3sa. CnegoBaTensHo, Npu NpoekK-
TUPOBaHUW HeOBX0OWMO YYUTLIBATL, YTO TaKMe YCTPOMCTBA MOryT HaxoauThesA nubo B OTKpbITOM, NMbOo B 3a-
KpbITOM NonoxeHun. HeobxoaMmo y4ecTb, YTO NPU UCMONb30BaHMM TaKMX YCTPOMCTB BO3MOKHOCTb CHYXKEHMS
Tpebyemon ckopocTy cbpoca faBneHna He paccMaTpyvBaeTCs.

6.10.6 PekomeHOaLMM OTHOCUTENBHO NMPONYCKHOW CNOCOOHOCTH

Perynupytouine ycTpoWCTBa, TakKMe Kak perynvpyrolwmMe KnanaHbl ¢ MemMbpaHHbIMU UCNONMHUTENbHbLIMM
MexaHu3mMamu, HeobxogumMo BbIBMpaTth MO UX TUNOpPasMepy, PAcCYMTAHHOMY ANA HOPManbHbIX PacYEeTHbIX
pabo4nx ycrnoBuid ¢ yuetoMm obecnedeHns paboToCcnocoBHOCTH MPpU HELUTATHBIX PeXMMax, BKIYas nepuoabl
cbpoca paBneHus Yepea ycTpoicTea cbpoca gaBneHus. KOHCTpyKUMKO KnanaHa M NponyckHy cnocoBHOCTb
MCMOMHUTENBHOMO YCTPOMCTBA KnanaHa HeobxoguMo BbiIOupaTe Takmm obpasom, 4Tobbl 3anupatowmii ane-
MEHT KnanaHa npv BO3HWKHOBEHUW HELITAaTHbIX CUTyalu Wi 3aHMMan NonoxeHne B COOTBETCTBUM C CUrHanamm
yrnpaBneHus. Tak Kak NnponyckHasi cnocobHOCTL perynvMpylolero KnanaHa npu ycnoBusix cbpoca gaeneHus
OTNW4YaeTcs OT NPOMYCKHON cnocoBHOCTU NPY HOPMarnbHLIX YCNOBUAX, TO NpW onpegeneHnn Tpebyembix cko-
pocTeid cbpoca gaBneHusa NponyckHyl cnocobHOCTL perynupyloLwwero knanaHa paccyuTbiBalOT ONS YCNOBUNA
cbpoca, T. e. ¢ yY4ETOM CHUXEHUs TemnepaTypsl U AaeneHus. CnegyeTt yYyuTbiBaTb BO3MOXKHOCTb M3MEHEHUS
(haz30BOro COCTOSIHWA perynupyemMoro notoka dprovga (Hanpumep, OT »KWAKOCTU K rady u OT rasa K XXWAKOCTH),
YTO YBENUYMBAET NPOMYCKHYHK CMOCOBHOCTL MOMHOCTEID OTKPLITOTO PErYNUPYHOLLEro KnanaHa, NnpeHa3HavyeH-
HOro AnS Npoxoda NoToKa XWAKOCTKM MpU Npoxode 4Yepes aToT KnanaH notoka rasa. MameHeHne ¢hasoBoro
COCTOSIHUSA MOTOKa hriromaa HeobxoguMo YyYMTheIBaTh B ClyYasix BO3MOXHOIO MOHWXEHUS YPOBHSA XUOKOCTHU,
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4YTO MPUBOOMUT K TOMY, 4TO KNnanaH nponyckaeT ra3 BbICOKOro AaBleHWsa B CUCTEMY, pacCUMTaHHy Ha paboTy
TOMbKO C Napamu, BbiAENALWMMNCA 13 XUAKOCTW, MOCTYNawLen B HOpManbHOM pexume paboTbl.

6.70.7 PelleHWA No KOHCTPYKUMU Tpyb6onpoBoAa Npu NpopkIiBe rasa

Mpy onpegeneHUM CyMMapHbLIX Harpy3ok Ha TpybonpoBon, BKIHOYAs MeXaHW4YecKYl KOHCTPYKUWUIO U
onopsl Tpybonpoeoaa, HeobXoAUMO YYUTLIBATL, UTO MPOPLIB ra3a Yepes3 perynupyroLLnii KranaH MOXeT npu-
BECTM K «NPOOKOBOMY» TEYEHMIO NOTOKA C BOMBLIMMKU CKOPOCTAMM KUAKOCTH.

MpumeyaHue — PaavelleHue ycTpoicTBa chpoca OaeneHus Brnivke K pacnonoXeHHOMY BhiLLE Mo MOTOKY pe-
rynupytoLemy KnanaHy MoXeT YMEHbLUUTL HEOBX0AUMOE KONMYECTBO onop TpybonpoBoaa, a Takke No3BonuTL yMeHbLLIe-
HVe TUnopasmepa ycTpoicTea cbpoca OaBneHus.

6.11 OTKa3 cucTeMbl Nogavu Tenna anA HYXO TeXHonorn4yecKoro npouecca

CrnepyeT cunTaTh, 4To Tpebyemas ckopocTb cBpoca AaBMNeHUs — 3TO PasHOCTb MEXAY MakcuManbHOW
CKOpOCTBH NapoobpasoBaHUs Npuy ycnoBuax cbpoca gaBneHns (BkNo4vasa Nobble HEKOHAEHCUPYOLWMUECS Be-
LecTBa, NonyYeHHbIe NPy Neperpese) U CKOPOCTBH HOPMAarnbHON KOHOEHCALMW UK BbIXOAA NapoB. B Kaxaom
cnyvyae NpoeKkTUPOBLLUK JOMKEH YUUTLIBATL NOTEHLMANBHLIE XapaKkTePUCTUKM CUCTEMbI U KaXa0ro U3 ee ane-
MEHTOB (HanpuMep, OrpaHUYMBaOL MM PaKTOPOM MOXET BbiTh KnanaH, perynupyrLMii napaMmeTpbl TONMNUBa
UMW TENMOHOCUTENSA, UMK TENnoBOW MNOTOK B Tpybax). TunopasMep perynvpylowero KranaHa onpegnensior
COOTBETCTBYIOLLMM PacyeToM.

CrnepgyeT y4nTbiBaTb, YTO MPU YCTAHOBKE Ha PeryivpylolMx Knanadax orpaHuuuTenei nogkema 3a-
NMpalLero sneMeHTa pacyeT BbINOMHSAT ANA MOMHOCTLI OTKPLITOrO MOMOXEHWs, a He ANs NPOnyCKHOW
CNocoBHOCTK, onpeaensaeMoin orpaHuuuTenem. MNpu yCTaHOBKE MEXaHU4eCcKoro orpaHuyuTens nogbemMa 3a-
nMparLLero anemMeHTa Ansa pacyeta AOMYCKAeTcs UCMOMb3oBaHWe MPOMYCKHOW cnocOBHOCTU, OrpaHUYeHHOM
NonoMKeHWeM orpaHuunTens. B KOXyxoTpyGHbIX Tennoo6MeHHMKAaxX NoaBoa Tenna crnegyet paccyuThIBaTh Ans
YMCTOrO, a He 3arPsA3HEHHOTO COCTOSAHMSA.

6.12 BHyTpeHHWI B3pbIB (MCKNOYaa AeTOHaLM1IO)

Mpn HeoBXoAMMOCTM 3aluTbl OT NPEBbILEHWS OABMEHWsl, BO3HMKAKOLWEro NpWM BHYTPEHHUX B3pblBax,
Bbl3BaHHbLIX BO3ropaHWeM NapoBO3OYLUHEIX cMecel, cnegyeT ucnone3osaTte MIMY nnu B3pbIBO3aLWUTHLIE Bbi-
WwKBHbIe NaHenu, a He kranaHsl cbpoca gaBneHUs, T. K. CKOPOCTb cpabaTbiBaHMA knanaHa c6poca gaeneHus
He obecrneuynBaeT 3aLllMTy cocyaa OT BLICTPOro pocTa AaBNeHWs, BbI3BAHHOMO BHYTPEHHUM pacnpoCcTpaHeHu-
emM nnameHu. BaxHo yunTeiBaTtb, 4TO Tpebyeman nnowanb NPOXOAHOrO0 CEeYEHUs BbIXOLHbLIX OTBEPCTUN Ans
cbpoca gaBrneHus B3pbiBa 3aBUCKT OT psiga (hakTopoB, BKIO4Yas cnegyrowme:

- Ha4yanbHble YCNOBWSA (aBneHve, TemnepaTypa, cocTaB NapoB UMW ra3os);

- CBOWCTBa pacnpocTpaHeHMsa nnaMeHn paccMaTpuBaeMbIX NapoB UMK rasos;

- 0bbem cocyaa;

- DaBneHue, Npu KOTOPOM aKTUBU3MPYETCS YCTPOMCTBO OTBOAA ra3oB;

- MakcumanbHoe JaBfieHWe, KOTOPOe OOMYCKaeTCsa Npy B3pbiBe B 30He, 000pyAOBaHHON YCTPONCTBAMM
0TBOOA ra3oB.

Tpebyemas nnowads Npoxo0HO20 CeYeHUsT 8bIXOOHbLIX omeepcmull Ons cbpoca OaeneHuUs e3pblea 8
pexume deghnazpayuu paccyumsigaemcsi 8 coomgemcmauu ¢ FOCT P 12.3.047—2012 (npunoxeHue H).

CnepyeT y4yecTb, YTO MaKkCUManbHOe [aBneHue, AOCTUraemMoe NMpu B3pbiBe B 30He, 060pyLoBaHHOM
yCcTpoMCTBaMW OTBOAA ra3oB, Gonblle, Yem JaBrneHue, Npu KOTOPOM cpabaTtbiBaeT YCTPOMNCTBO OTBOAA ras3os.

Cuctembl B3pbIBO3aLLUUTEl COPOCOM OaBneHusi, nokanuaauuer B3pbiBa U CMArYeHWeM MNocneacTBUi
B3pbiBa He cneayeT UCNonb30BaTb B CNy4YasX, B KOTOPbIX BO3MOXHO BO3HWKHOBEHWME npouecca OeToHauuM.
B Takux cny4asx onacHOCTb B3pblBa AOMKHA CHKATLCS 3a CHeT npeaoTepalleHns o6pa3oBaHns cnocobHbIX
K OEeTOHaUWU CMecei.

[Ona o6opynoBaHusa, B KOTOPOM BHYTPEHHWE B3PbIBbI BO3MOXHbI TONBKO B pe3ynsTaTte nocTynneHus Bo3-
Zyxa npu onepaumnsx nycka Wnv 0CTaHOBAa, BMECTO CUCTEM B3pPLIBO3aLLMTLI COpPOCOM OaBneHns LonyckaeTcs
paccMoTpeTb BO3MOXKHOCTE NMPMMEHEHUS Mep NpefoTBpalleHus B3pbiBa, TakMX Kak NpoayBKa MHEPTHLIM ra-
30M, B COYETAHWUM C COOTBETCTBYHOLLMMU MEPONPUATUSMI KOHTPOMNS U yNpaBneHus.

6.13 Xumuueckana peakuun

6.13.1 MeTogonorus onpegeneHna Heobxogumoro TMNopasmMepa CMCTEMbl aBapUAHOTO OTBOAA NAPOB U
razoB NS XMMUYECKUX peakuuin ocHOBaHa:

- Ha onpefeneHn pacyeTHbIX YCMOBUW HELITaTHOWM CUTyauun ANS CUCTEeMbl, B KOTOPOW MPOUCXOONUT
peakuus;
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- YCTAHOBMNEHWW XapaKTEPUCTUK CUCTEM Yepe3 nabopaTopHble UCMIbITaHWS, MOAENUPYIOLLNE pacHeTHbIE
YCIOBWSA HELUTATHOW CUTyaLUK;

- NICMOMNb30BaHWWM YpaBHEHWA ANA pacyeTa TUnopasMepa BbIXOAHOW JIMHWKM, YYUTbIBAIOLWErO Hanuyue
OBYX(a3HOro NoToKa ra3/*KnakocThb.

6.13.2 PacyeTHble ycrnoBWA HeWTaTHOW cUTyauun ONA KaK4oro npouecca MHAMBUAyalbHbI, HO, Kak
nNpaBuIo, BKNOYaKT OOHY UMM HECKOMNbLKO cneayoLwmnx cutyaumnn:

- BHELUHee BO3ropaHue;

- NpeKpaleHne CMeLInBaHus;

- OTKa3 OXIaXOeHWs;

- HeNpaBWIbHYIO 3arpy3ky peareHToB.

6.13.3 CnepnyeT y4ecTb, YTO CKOPOCTM peakuuid, KaKk NpaBuno, HEU3BeCTHbl U TpebytoTca nabopatop-
Hbl€ UCMbITaHWA, MOOENUPYIOLWWE pacHeTHbIe YCNOBUSA HelTaTHON cuTyauun. [Nocne nonyd4eHns pesynbTaToB
nabopaTopHLIX UCMBITAHWIA CUCTEMBI KNaccuULMPYIOT cregyoLlmMMm obpasom:

- orpaHunyeHHble. OrpaHUYeHHbIE CUCTEMbI — 3TO CUCTEMbI, B KOTOPbIX HeXenaTenbHas peakuus npu-
BOAWT K 00pa30oBaHW0 KOHOEHCUPYHOLLUXCH MPOLYKTOB, a8 CKOPOCTh YBENUYEHUS TEMNepaTypbl orpaHu4eHa
KMNEHWEeM XUOKOCTWU NPy onpeaeneHHoM aaBneHnu B cucteme. Kak npaBuno, orpaHuyYeHHble CUCTeMbl — 3TO
XuakodasHele peakuun, B KOTOPbIX peareHT npeactaenseT coboil OCHOBHYHK YacTb COOEPXKUMOro;

- ra3oBbie. [A30Bble CUCTEMbI — 3TO CUCTEMbI, B KOTOPbIX HEXKEenaTenbHas peakuus npusoanT K o6paso-
BaHWID HEKOHOEHCUPYIOLLMXCA NPOAYKTOB, @ CKOPOCTL YBENUYEeHWa TeMnepaTypbl He onpedensercs KUnsLwein
XUOKOCTbIO. [a30Bble CUMCTEMbI ABMSAKTCA UMW NPOAYKTAMW PasnoMeHUs MUAOKOW dasbl, UM peakumsamu B
naposoi dase;

- rmbpuaHblie. MMBpUaHbIe CUCTEMbI — 3TO CUCTEMbI, B KOTOPbIX CKOPOCTb YBENMUWYEHUHA Temnepartypbl
BCMNeOCTBME HexenaTelnbHOW peakuun onpegenseTtcd KUneHuem XMOKOCTUM nNpu onpefeneHHoM OAaBfeHun B
cucTeMe, HO Takke MOXEeT NPUBecTW k 06pa3oBaHUK HEKOHOEHCUPYOLLErocs rasa.

B cny4dae, ecrnivn nabopatopHoe MogenupoBaHue onpefenseT BO3MOXHOCTb B3pbiBa, criegyeT npumMe-
HATb NonoxeHus 6.72. BaxHO y4nTbIBaTb, YTO NpY HEODXOOMMOCTM COCYALI/UMCTEPHBI C XMMUYECKUMU pea-
reHTamu pasmeLLarT B OTAENbHOM NOMELUEHMN C LeNbi MCKMIOYEeHUs BO3MOXHOMO BO34eNCTBUSA NoTeHLNanb-
HO B3pbIBOOMNACHbBIX peakuui Ha gpyroe obopygoBaHue.

[na npenoTBpalleHns NpeBbIlLeHUA AaBrneHus criegyeT Ucnonb3oBaTh YCTponcTea cbpoca gasneHus.
Heobxoaumo yunTeIBaTh, YTO MPU HEBO3MOXHOCTIW MCMONb30BaHMA YCTPOWCTBa cOpoca AaBneHus gonyckaeT-
CH MCMomnb30BaTh ApPYriMe TeXHUYecKne pelleHns Ans npeaoTBpalleHns Bo3aencTBUA NOBbILLEHHbIX Harpy3ok
Ha obopygoBaHue (Mcnonb3oBaHWe cucTem obecnedeHus Be3onacHOCTW, TakWMX Kak cCUCTeMbl aBToMartvde-
CKOro ocTaHOBa, nogadv MHrmbuTopa, npekpaweHnss peakuuin, aBapuinHOro Crivea, Pe3epBHOro NUTaHUsA W
NOHMKEeHUs AaBneHus). Mcnonb3oBaHWe Takoro nogxoda AoMmKHO BeiTe 0bocHOBaHO pesynesTataMu aHanwvsa
OMNacHOCTEN TEXHONMOMMYECKNX MPOLLECCOB M OLLEHKM PUCKa aBapuii, NOXXapHOro pUcka 1 pMcka 4Ype3Bbl4anHbiX
cUTyaLunn.

CrnegyeT yunTbiBaTh, 4TO Apyrne hopMbl peakunii, KOTopble reHepupylT Tenno (Hanpumep, pasbaene-
HWE CUIbHBIX KMCMOT), TakKe TPebyT OLeHKM.

6.14 TmppaBnu4yeckoe paclwUpeHue

6.74.1 NMpUYNHBI BOZHUKHOBEHUWUA rMOpPaBNUYecKoro pacwupeHus

Heobxoanmo yunThIBaThL rMapaBnuyeckoe pacluMpeHne, T. e. yBeNUYeHWe XMOKOCTU B 06beMe, BbI3BaH-
HOe pocToM TemnepaTtypbl (CM. Tabnuuy 3), koTopoe obycrnaBnMBaeTcs (HO He OrpaHWYMBaeTCs) Cregytowmnumn
NpUYNHAMMU;

- Tpy©onpoBog, MNK cocyabl 3anofiHeHbl XONOAHOM XUAKOCTEK M OTCEYEHbl 1 3aTeM HarpeBakTCs Mpu
Mcnons30BaHuM oborpeBaroLL X TpyBUaTLIX CMYTHUKOB, MO KOTOPbLIM NPOKA4YMBAETCS TENNOHOCUTENbL, UMK Ka-
Senen cuctemMbl anekTpooborpeea, U/UnNu Bo3gencTBUA BHELHETO TENMNA UMW OTHS;

- XonogHas CTOpPOHa TennooOMeHHUKa oTcedYeHa NpuM CoOXpaHeHWn NoToKa Ha ropsyein CTopoHe;

- TpyBonpoBo4 unu cocyabl 3anorHeHbl XUOKOCTLIO C TEMMNepaTypol, Brin3kon K TemnepaTtype BHeLIHeNR
cpefbl, U OTCEeYEHbI, a 3aTEM HarpeBalTcs NoJ BO34eNCTBMEM NPAMOro COMHEYHOro U3nyvyeHus.

B ycTaHoBkax (Hanpumep, XonoAUNbHbIX KOHTYpax) CXeMa TEXHOMOMMYeCcKoro npouecca, pacnonoxeHue
obopygoBaHus, a Takke 0COOEHHOCTH TEXHOMOrMYECKUX onepaunii onpegensitoT BO3MOXHOCTE MCKIIOHEHNS
NpUMeHeHUa ycTponcTea cbpoca naBneHns npu ruapaBnMyeckoM pacluUMpeHni, KOToOpoe, Kak NnpaBuio, Tpe-
OyeTcs ycTaHaBnuMBaTh B CUCTEME C KOXYXOTPYOHbIM TeNNOoOOMEHHUMKOM Ha CTOpOHe XOMOoAHoro dnwouaa.
K Takum ycTaHOBKaM OTHOCAT YCTAHOBKM, COCTOSILLIME U3 HECKOIMbLKUX TeNNOOBOMEHHWKOB € 3anopHLIM Knana-
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HOM, 386ﬂOKMpOBaHHbIM B OTKPbITOM MONOXXEHWN N yCTaHaBnuBaembIM MO XO4Y NOTOKa XOnoagHoro cbmow,qa
OnAa Kaxaoro TE]'IJ'IOOﬁMeHHVIKa, N YyCTaHOBKKW C OOHKMM TBI'IJ'IOOSMEHHVIKOM, KOTOprIT’I pa60TaeT NOCTOAHHO,
KpomMe cliydaeB OCTaHOBA.

Tabnuua 3 — Tunosble 3Ha4YeHUA koaduuneHTa 0GbeMHOro pacluMpeHns Ans XKMOKUX YrNeBoaopoaos M Bodbl

MAOTHOCTL KUAKOCTH, Ke/M? KoadhdhmumeHT obwemHoro pacwunpenns™, 1/°C
Om 850,4 do 1052,0 0,00072
Om 775,8 do 849,8 0,0009
Om 724,2 0o 775,3 0,00108
Om 672,56 0o 723,8 0,00126
Om 642,0 do 672,2 0,00144
Om 627,8 0o 641,7 0,00153
Om 627,5 unu Huxe 0,00162
Boga 0,00018
* Mpwn 15,6 °C.

6.14.2 OnpegeneHWe TUNOPa3MepPOB U AaBNIeHUA HAaCTPOWNKKN

Kak npaBuno, ansa cbpoca gaBneHns )XnAKOCTWM UCNOMb3YKT KnanaH cbpoca gaBneHus ¢ HOMWHaNbHbBIM
anametpom DN 20 x 25. lNpun HeobxogmmocTu yBenuveHUs TunopasMepa pykosoacTteytotea 6.74.3. B cniyvae,
ecnu XuOKocTb B npouecce cbpoca obpas3oBbiBaeT napbl UMW TBeEpAbIE BELLECTBA NPU NPOXOXOEHUN Yepes
yCTpPOWMCTBO cBbpoca AaBrneHuns, pykoBoAcTBywTCA 6.27.2.

[aBneHne HacTpPOWKM ONs NpUBeOEeHHbIX YCTPOWCTB cOpoca AaBneHus crieqyeT onpenensitb C y4eTom
pacyeTHOro HOMUHAMBHOIO 3Ha4YeHUs1 AN BCEX 3MIeMEHTOB, BKIMIOYEHHbIX B OTCEKAaeMbl y4acTOK CUCTEMBI.
[aBneHwe HacTpoOKK yCTpoWcTBa cOpoca faBneHus nNpu TENNOBOM paclUuMpeHUy XUOKOCTU He JOIKHO npe-
BblLLATb MakcUMansHoe AaBreHune, 4onycTuMoe AndA caMmoro cnaboro KOMNoHeHTa B 3allMLLIaeMon cUCTEME.
[aBneHne HacTpowku ycTpoicTea cbpoca faeneHus gomkHo obecneunTs OTKpbITME ycTporcTea cbpoca oas-
TNEeHUs TONMbLKO NpuY rugpaenuyeckom pacwmperun. MNpu cbpoce B cnyyae NpeBbILEHWs JaBNEeHUA, BO3HUKA0-
LLiero nNpv TennioBOM pacLUMPEHMM XKMOKOCTU W NPOM3BOAMMOrO Yepes KnanaH cbpoca gaBneHns B 3akpbITyH
cucTemMy, HeobXoAMMO y4MTbIBaTh BIIMSHWE NPOTMBOAABIEHNS.

6.74.3 Ocobble cnyvyau

YcTpoicTea cbpoca gaBneHust HOMUHanbHeIM guameTrpoM DN, Gonbwnm, yem 20 x 25, npy TennoBom
pacLUMpeHnN XUWOKOCTY YCTaHaBMMBaoT, Npy HeobxoaumocTu, Ha Tpybonpoeoaax bonbLuoro guamerpa v 6onb-
ot npoTskeHHocTM ) Gea Tennosoil n3onsauuK, cocygax Gonblunx 06LEMOB N TennoobMeHHNKax, paboTa-
IOLLMX C MOSTHBIM 3anofIHEHNEM KMUOKOCTBI0. TpyBonpoBoab! 6OMbLION NPOTSHKEHHOCTN MOTYT ObiTh 3aKynopeHsl
npwv TemnepaTtype OKpyxarowen cpedbl MU HUXKe; BO3OeNCTBME CONMHEeYHON paguauunm noebllaeT TeMnepaTtypy
Ha pac4eTHyo BenuyuHy. [Mpwu ycnoeuu, 4To obluas ckopocTe Tennonepedadn v KoagduumMeHT TENIOBOMo pac-
LUMpEeHWUs ANs XWAKOCTW M3BECTHbI, CNeayeT paccyMTarh Tpebyemyro ckopocTb cbpoca aasneHus.

Ecnu cBoicTBa XKNOKOCTU M3MEHSAKOTCA B 3aBUCMMOCTH OT TEMNEPATyYpbl, CneayeT NpMHMMaTh TeMnepa-
TYPY ONS HAUXyALWero cny4vas.

[nsa cuctem, 3anofHeHHbIX XUAKOCTLIO, NpY BeIGOpe TnopasMepa yCTpoMcTB cOpoca gaBneHus, npea-
Ha3Ha4YeHHbIX AN 3alnThl OT TENNOBOIO pacllMPEHUs NOTOKOB XWAKOCTU, CKOPOCTM pacluMpeHus JonyckaeT-
ca NpybnuanTensHo onpefenuTs No dopmyne

=R
9~ 7000d ¢’ (1)

rne g — o6beMHbIi pacxog NOToKa NpU TekylLLei Temnepatype, Mo/c;
o, — koathpuuUMeHT 06bEMHOrO paclumMpeHunst Ans XKMAKOCTH Npu oxuaaemon Temnepatype, 1/°C.
MpumeyaHue — YucrneHHbe 3HAYEHUSA SaHHBIX BEMUMKMH CNegyeT NPUHUMAaTL Mo AaHHLIM COOTBETCTBYHOLLMX

TexHornormyeckux pacyetos. B Tabnvue 3 npuBeaeHsl TMNOBLIE 3HAYEHUA AN KUAKWX YINeBo40poa0s M Boabl npu 15,6 °C;

1) BnaueHus duamempa u IPOMAKEHHOCMU onpedensom Mpu MPoeKmMuUpPo8aHuL KoHKpemHozo MIIC.
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¢ — obLlas ckopocTk Tennonepenayu, BT.

M punMedYyaHune — [na TennoobMeHHWKOB AdaHHYH BENMMYMHY O0NYCKaeTcAd NpUuHMMaThk Kak MakCuMaribHyK npo-
MYCKHYHO cnocoBbHoCTL TennoobmMeHHWKa;

d — OTHOCUTEeNnbHasi NNOTHOCTL, NPUBEAEHHAs K NNoTHocTK Bogbl (d = 1,00 npu 15,6 °C), 6beapazmepHas
BEMUYUHA.
MprMeyaHue— CKAMAEMOCTBIO KUOKOCTU AONYCKAeTCs npeHebpeub;

¢ — yAenbHas TennoemkocTs copackiBaemoit xuakoctu, x/kr - K.

CnegyeT y4nTbiBaTb, YTO NMPUBEOEHHbIA MeToq pacdeTa obecrnedymMBaeT TOMbKO KpaTKOBPEMEHHYI0 3a-
LWMTY NpY onpeneneHHbIX TeKyLWMX napametpax. B cnyyae, ecnu XnOKOCTbe B OTAEMNEHHOW YACTW CUCTEMbI
umeeT bonbllee faBneHWe Napoe, Yem pacyeTHoe faeneHue cbpoca, ycTpoicTeo cbpoca AaBneHus SOMKHO
obecneuynBate cOpoc faBneHns, COOTBETCTBYHLLMIA CKOPOCTU napoobpasosaHus. B cnyyae ecnv napel 0b-
pasyloTcs M OTBOASTCA 4O Hayana KWNeHwWs XUOKOCTW, TO npu Bbibope Tunopasmepa ycTpoincTBa cbpoca
JaBlneHust y4nTeiBaTh Npouecc napoobpa3oBaHus He TpebyeTcs.

6.14.4 TpybonpoBogabl

6.14.4.1 B cny4yae ecnu cuctema, onsi KOTOPOW paccMmaTtpuBaeTcs HeobxogmMmocTs Tennosoro cbpoca,
COCTOMT TONMBKO M3 TPYBONPOBOAOR (HEe coaepXUT cocyaoB, paboTatolWwmx nog gaBNeHMeM, UNK TeNNoobMeH-
HWKOB), TO ycTporcTea cbpoca 4aBneHus Ans 3awuTtel TpybonpoBoda oT TEMMOBOrO PaCLUMPEHUS XUOKOCTI
AOnyckaeTcsl He MPMMEHATEL NPW BbIMOMHEHUM OQHOMO U3 CriedyrLWmnX YCIOBUiA:

- Tpy©onpoBop, Bcerga MMeeT kapMmaH, 3anofiHEHHbIA HEKOHAEHCMPYIOLWMMKCS Napamu, WCKToYatoLwm-
MW BO3MOXHOCTb €ro 3anofTHeHUs XUAKOCTbio. CrnegyeT y4nThiBaTbh, YTO NapoBble WM rasoBble KapMaHbl,
uMelolme Manbie o6bembl’), MoryT GbiTh 3aNONHEHbI XWAKOCTLIO NPWU HArpeBe BCMEACTBUE CKATWUS W/MNM
pacTBOPUMOCTW NAPOB/ra3oB B XWOKOCTW. TakKke y4YMTbIBAKT, YTO MHOFOKOMMOHEHTHbIE CMEeCcH C LUMPOKUM
[Wana3oHOM TemnepaTtypbl kuneHus’) Bcerga obecneymBaloT BbiAENeHUe [0CTAaTOMHOTO KONMYECTBa Napos
ANs NpefoTBpalleHns MOSHOrO 3anofiHeHus TpybonpoBoda XWAKOCThO. [py onpedeneHnn Heobxogumoro
obbema napoBoro KapmaHa Ha npegMeT obecnevyeHMs NpoLecca KOMMeHcaUun TENMOBOMO PaclUMpPeHus K-
KOCTW crieqyeT onpefennTb uamMmeHeHne obbema KMOKOCTW NpuU ee HarpeBe OT BO3OEeNCTBMA COMHEYHOW pa-
awvauwnun, oborpese oborpeBawLwmuMm TpyBYaTbIMU CYTHUKAMM, MO KOTOPLIM MPOKaYMBAeTCA TENNOHOCUTEND,
WINK Harpeee oT APYroro MCTOMHMWKA;

- TpyBonpoBopg, aKkcnnyaTupyeTca B HenpepbiBHOM pabodem pexuMe W nocrne ocTaHoBa OpeHupyeTcs
MpW COOTBETCTBYHOLLLEM KOHTPOIE;

- Temnepartypa ¢nomga bonbllie, YeM MakcMManbHas Temnepartypa, OT Harpesa Npy BO34AEWCTBMN COfl-
He4yHoW pagmauun (coctaenseT 60 °C — 70 °C), n HeT pyrMx UCTOMHWKOB Harpesa, Hanpumep oborpesato-
LWMX TpyOYaTbiX CYTHWKOB, NO KOTOPbLIM NpOKavyMBaeTcs TennoHocuTens (Npy aHanuie Tpeboearuid no cbpo-
cy AaBneHus Ans Tpy6onpoBoLOB NoXapbl HE YYUTLIBAKOTCA);

- NOBbILUEHWE AaBMNEeHWs OT TENMOBOro PacluMpeHns HAaXoOMTCA B pacyeTHbIX npegenax obopynoeaHns
unu Tpy6onpoBogoB.

MoBbiWeHWEe gaBneHWa Npu Harpeee TpyObl, 3aNOfIHEHHOM XUOKOCTLIO, ONpeaensoT no gopmyne

(T3~ T o, ~30p) - L

d
—|(25-2
x+(2E O J( g

raoe p, — KOHEYHOE n3b6bITOYHOE AaBlieHne OoTAeneHHoro, 3anofiHeHHOIo XMaKoCTeH O60py,D,OBaHVIF|, klMa;

P2 =pq+ , (2)

Py — HavanbHoe u3bbITo4HOe AaBfieHne OTAENEeHHOrO, 3anoNHEeHHOro XNAKOCTLI0 o6opyaosaHus, klMa;
T, — KoHe4yHas TemnepaTypa OTAENEeHHOro, 3anorHeHHOro X1OKOCTbo obopyaosaHus, °C;

T, — HavanbHasa TemnepaTypa OTAeNeHHOoro, 3anoNHeHHOro XNAKoCTho obopyaosaxusa, °C;

0, — Ko3dhPULUNEHT 06bEMHOIO pacluimpeHus xugkoctu, 1/°C;

0; — KO3IPPULMEHT NMUHENHOTO paclUMpeHnst MeTannu4eckon CTeHku, 1/°C;
¥ — KO3(MULNEHT N30TEPMUHECKON CHHMMaeMOCTH xuakoctu, 1/klMa;
d — BHYTpPEHHWIA guameTp Tpybbl, M;

E — mMoaynb ynpyroctu 4ns MeTtannin4eckon CTEHKW npu T2, KMa;

8, — TOmNuMHA MeTannM4Yeckon CTEHKU, M;

1) BnaueHue onpedensom npu NPoeKMUPo8aHUU KOHKpemHoao MIIC.
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L — koadduuneHT MyaccoHa, obbivHo cnegyet npuHumars 0,3;
G, — CKOPOCTb YTEYKM XUAKOCTW Yepes Ceaso 3anopHoro krnanaHa (06bl4Ho npuHumMaeTca pasHow 0), m3/c;
t — BpeMs, UcTeKLee nocne Havana yTeyku, c;
V — obbem Tpy6bl, M.
3HaueHna KoamduUmMeHTa NMHeHOMo pacliMpeHns o, 1 Moayns ynpyroctv E ans sbibpaHHbIX maTe-
puanoBs npueseneHsl B Tabnuue 4, ona gpyrmx MmaTtepyuanoB — B COOTBETCTBYHOLLEH CNPaBOYHON nuTepaTtype.

Tabnuua 4— 3Havenna kOahULMEHTE NIMHEAHOTO PACLUNPEHUSA 0, U MOAYNA ynpyroctu £

Marepuan o, 1/°C E, kMNa
YrnepoaucTtas ctans (1020) 1,21-107° 207 - 108
Hepkasetolas ctanb 304 1,73 -107° 193 - 106
Hepxagelowas ctans 316 160105 193 - 108
Cnnae 600 or1,1-105 00 1,66 - 10°5 ot 172 - 108 po 221 - 108
HukeneBo-MeaHbIi cninae or 1,01 - 105 g0 1,42 - 1079 oT 169 - 106 o 213 - 10°

Mpu OTCYTCTBMM A@HHBIX KO3 PUUMEHT 0OGBEMHOrO PacluMpeHns o, N KO3MMULNEHT N30TepPMNYECKON
CXKMMaeMOoCTH y, onpedensoT no dpopmMmynam:

U 3)
2(T,-T)p1-p2
rae o, — KoaduuMeHT 06beMHOTo pacluMpeHus, BolpaxeHHblin 8 1/°C;
pq — NIOTHOCTb XMAKOCTU NPU Ha4YarnLHoN TeMneparype, Kr/m3;
p, — NIOTHOCTL KMAKOCTU NPU KOHEYHOW Temneparype, kr/m3;
T, — HavanbHas Temnepatypa, °C;
T, — KoHe4Has Temneparypa, °C;
g= 1 imve) )
vi (P2 P1)
roe y — KoapduuMeHT nsotepmuydeckon cxumaemoctu, 1/klMa;
Vi — YAEnbHbIn 06beM XMAKOCTW NPy Ha4anbHOM AaBneHniu, m3/kr;
Vo, — YAEnbHbLIN 06bEeM XMAKOCTW NMPK KOHEYHOM OaBIieHMH, M3/kr;
py — HavanbHoe abconoTHoe aaeneHwue, klla;

P, — KOHe4Hoe abcomnoTHoe faenexue, kMa.

6.14.4.2 OBpaTHbI NOTOK oroMaa Yepes3 0bpaTHLIA KNanaH UMy 3akpbIThIA 3anopHLIA KnanaH yuYnTbl-
BaTb He crefyer.

Mpwn onpegeneHMn HeobXogUMOCTK YCTAHOBKM KnanaHa chpoca AaBrneHus ¢ Lenblo 3aliMTbl CUCTEMbI B
YCINOBUSAAX U3MEHEHUS TEMMOBOW Harpy3ku Ans prouaa u cucteMbl TpyBONPOROAOB paccMaTpyBalT cnegy-
wme dakTopbl:

- ONWMHY ¥ TUNopa3mep (HOMWHaNbHbLIA guamMeTp) cucteMebl TpyOONpoOBOAOB, T. K. KONM4ecTBo donia,
KOTOpOE MOXeT ObITb COPOLLIEHOD, 3aBUCUT OT OMWUHBI M AMAaMeTpa CUCTEMbI TPyOONpPOBOAOE;

- B3PbIBOOMACHOCTb, MOXapoOoNacHOCTE M TOKCMYHOCTL nwupa, T. K. ana dmouaa, obnagatouwero
B3PLIBOOMACHBIMM, MOXAPOONACHBIMW UM TOKCUYHBLIMW CBOACTBaMM, AaXKe MUHUMAINbHbLIA 00beM yTeuku cHU-
TaeTcs HeJoMYyCTUMbIM;

- pasmelleHne cuctemsl Tpybonpoeonoe. OcobeHHO onacHoW cregyeT cuuTaTh yTeuky dnwouaa, ob-
NajarLlero B3pbiBOOMACHbIMW, MOXapoonacHbIMA UM TOKCUYHLIMKU CBONCTBaMU, BO3HUKLLYK B 3aMKHYTbIX
NPOCTPaHCTBaX (NOMELLEeHUsIX);

- aBneHue napoB ¢rivuoa npu Temnepatype Harpeea. Onouabl, HarpeTblie Bhille UX TOUYKW KUMEHWA
npw atMocepHOM AaBNEHUU, MPOOOMKAKT BbIAENSATh BELLECTBA B BUAE NAapoB B MECTe YyTeuky, noka TemMne-
paTypa KWUOKOCTU HE MOHWU3UTCA OO0 TOYKU KUMEHUS;

- 3pPEeKTUBHOCTL CPEACTB KOHTPOMA M yNpaBeHus ¢ Lienblo NpefoTBpaLleHus nepekpbiTus Tpybonpo-

BoAa.
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6.15 lMNoxap npu paznueBax yrneBogopogos

6.15.1 O6wme nonoxeHnn

6.15.1.1 Tpwu onpegeneHun konu4ecTea napa, obpasyrllerocs nNoj BO3gelCTBMEM NoXapa Ha cMadn-
BaeMOi NOBEPXHOCTU cocyda, HeobX0o4MMO PacCMOTPETL TOMbKO Ty YACTb MOBEPXHOCTM BHYTPEHHMX CTEHOK
cocyga, KoTopas cMaqvBaeTcs (KOHTaKTMPYeT C) HaxogsWwenca BHYTPW Hero XMAKOCTBIO U pacnonoXeHa Ha
YPOBHE He BbllWe 7,6 M Hafd WCTOYMHWKOM nnameHw. s cghepuyeckux cocy0os yposeHb cMadyusaemMoll 1o-
sepxHocmu onpedensemcs no mabnuuye 5.

M punMeyaHune — BeicoTa YrneBoAOPOAHBbIX NOXAaP0oB MOXET NMpeBbillaTh 40 m; ogHaKo, Kak NoKasblBaeT OMbIT,
TUnopasamep yCTpDI‘:‘ICTB CSDOCB naBneHus Heobxoanmo BblﬁMpaTb TONbKO MCXOOA N3 CpeaHero nogsoda tenra, orpaHuyn-
BaeMOro OTMEeTKOW BbICOTEI 7,6 M Ha4 OCHOBaHMEM noXapa nponuea.

TepMUH «OCHOBaHWE MoXapa nponuea» OTHOCWUTCH K MoOoMy YpPOBHIO, Ha KOTOPOM MoXap nponuBea
MOXET nogAepXuBarbca B AnvMTenbHOM pexinme. CnegyeT y4MTbiBaTh, YTO COCYAbl pasnWyHbIX TUMOB 3KC-
NAyaTupyloTCcHa B YACTMYHO 3anofIHEHHOM cocTosHUKM. B Tabnuue 5 ykasaHbl OTMETKM BbICOThI, 0O KOTOPLIX
paccmaTpyBaloT 3anofHeHMe COCYAOB XWAKOCTbIO B pacHeTax. CMaynBaembie MOBEPXHOCTW, PacronoXeH-
Hble BbILLE OTMETKM 7,6 M, He paccmMaTpyvBaloT, TaK KaKk Ha Takol BbICOTE KOHTaKT C NriaMeHem Mpw noxape
nponvea B TeueHMe NPOMOMKUTENLHLIX NPOMeXyTKoB Bpemenn ') manosepoaten’). Mpu onpeaenerun nno-
LWaay cMaqyvMBaemMoi NoBEPXHOCTW B pacyeT TakKe He BKMYalT HMLWA COCYA0B, 3allMLLEHHBIE ONOPHBIMU
KOHCTPYKUMAMMW, OrpaHnyMBaloLuMmMm Bo3gencTeme nnamern. Npu npoekTpoBaHum criegyert onpefennTh He-
06X0OMMOCTE BKIIOYEHUA Nowagn cMa4mBaeMoi NOBepPXHOCTN COequMHUTeNbHbIX TpybonpoBogoB B pacyeT
nnowaan cMa4ynBaemMon MOBEPXHOCTH.

BaxHo yunTbiBaTh, YTO TEMMEpPATYPhIl, NPW KOTOPLIX BbIMONHAETCA cOpoc AaBrneHus, Kak npasuno, npe-
BhILLAKT pacyeTHYl0 TeMnepaTtypy 3awuwaemoro obopyaosaHus. Ecnv cyuecTByeT BepOSATHOCTb TOrO, YTO
BbICOKas TemnepaTypa NpuvBedeT K paspyLleHUIo CTEHKM COCyAa UMW BHelLHee BO3AeWCTBUE OrHa NpuBeneT
k oBpa3oBaHVo nNapa, Bbi3blBAOLLEr0 TEPMUYECKOE pacTpecknBaHWe CTEHKW cocyAa, HeobxoQumo paccMo-
TpeTb OOMNOMHUTENbHBIE Mepbl 3aLlnThl (CM. 6.75.4).

B nnowaab cMaunBaemoi NOBEPXHOCTH chepnyeckmx cocynoB HeobxoQnMo BKNKYaTh Nowaib BCEN
MOBEPXHOCTM A0 MakcumaneHoro gunameTtpa. CormacHo Tabnuvue 5 cnegyeT BbiGMpaTe 3HaveHWs nnowagu
CMa4YMBaemMoi NMOBEPXHOCTW UCXOAS M3 MakCUManbHOro ropu3oHTaneHoro avametrpa nubo Oo OTMETKW Bbi-
cOThl 7,6 M, B 32BMCUMOCTW OT TOrO, Kakoe U3 aTUX OBYX 3Ha4YeHW HaxoOouTcs Boiwe. BaxHo yuuTeIBaTh, YTO
Kak MMHUMYM JomkHa BbITb MCNonb3oBaHa nnowaib CMavyuBaeMon NOBEPXHOCTH BCEW HUXHEN nonycdepbl,
[axe KOorga ropu3oHTanbHas ocbk cdhepbl HaxoauTes Ha BbicoTe Gonee 7,6 M. MpuHMMaOT BO BHUMaHWe, 4To
AaHHbIA KPUTEPWUA, OCHOBAHHBINA Ha OMbITE 3KCNyaTauMy 1 NpoBeAeHns UCMbITaHUNA, MOKa3bIBaET, 4TO MpW Nno-
}ape nponvea nnams MOXeT 0XBaTblBaTk HUWXHUI Npodunb cdepryecknx COCyaoB, MPUBOAA K TOMY, YTO Ha
BCIO HIKHIOW nonycdepy OydeT BO3OeACTBOBaThL BbICOKasa TEMMOBasi Harpyska.

Tabnuuya 5— BosgenctBue noXapa Ha CMOYEHHbIE NMOBEPXHOCTM cocyaa

Tun cocyna YpoBeHb 3anonHeHns XuaKkocTsH MpumedaHus

Cocyabl, 3anornHeHHbIe XUOKOCTbIO,
HanpuMmep TexHororvyeckas ycra-
HOBKa Ans nepepaboTku

Bce go otmeTkn 7,6 m —

ypaBHMTeJ‘IbeIe EMKOCTK, cenapa-
TOPbI, TEXHONOrM4ecKkmne cocyabl

HopmantsHbIn pabounii ypoBeHs 0 OTMETKU 7,6 M —

KonoHHbl pektndukaymnm

HopmanbHbIA ypoBeHE B OHULLIEBOW 4acTu MIOc
YPOBEHb KMAKOCTMW, COPOLLEHHOW B HUXHIOK YacTb
KOMOHHBI M3 TApenoK A0 HOPMAarnkbHOro YpPOBHA B
HWX; CyMMapHas nnowiage cMa1MBaeMoil NoBepx-
HOCTW A0 OTMETKN 7,6 M

YpoBeHe B
pe BKOYaKT B chy4ae,
ecnu pebonnep aenaetcs
HEOTLEMIIEMOW  4acTbio
KOHCTPYKLMWW KOMOHHEI

peboine-

Cocyabl paboyero 3anaca

MakcumanbeHbI ypoBEHE COAEPKMMOro cocyaa Ao
oTMeTKM 7.6 M (y4acTku cCMadMBaeMOW MOBEPX-
HOCTW, KOHTaKTUpylowmne ¢ doyHaaMmeHTamu, 4ony-
CKaeTcs He paccMaTpuBaTh)

1) BHaueHus npodomxumensHOCMU U 8epOSMHOCMU onpedensom npu NPOeKMUpPO8aHUL KoHKkpemHo20 MITC.
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OkoHYaHue mabnuubi 5

Twn cocyaa YpoBeHb 3anofHeHUs XUAKOCTbI [MpumevaHns

Cdpepuueckme cocyael 1 cocyapl che- | [Jo MakcMmanbHOTO rOpPU3OHTanbHOro AuameTpa —
povaansHon dhopMel (cdepouabl) nubo oo otmetkn 7,6 M, B 3@aBUCUMOCTW OT TOrO,
Kakoe U3 3TuX OBYX 3Ha4YeHWI Bbille

6.15.1.2 CnepnyeTt y4ecTb, YTO COCYAbl C HECMA4YMBaeMbIMK MOBEPXHOCTAMMW CTEHOK — 3TO COCyAbl,
BHYTPEHHWE MOBEPXHOCTU CTEHOK KOTOPBLIX KOHTAKTUPYIOT C ra3oM, NapamMu unu ¢niouaoM B 3aKpUTUYECKUM
COCTOSIHUM, NMMBO cocydbl, UMeloLMe BHYTPEHHKOK U30MAUWI0 HE3aBUCMMO OT TUNa COAEpPXAaLUUXCH B HUX
dnongos. K HAM OTHOCAT cocyabl, cogepallne XWOKOCTb M napbl B pasfenbHbixX hasax Nnpy HopManbHbIX
yCrnoBuWAX, Nepexofdawine B ogHy a3y (Bbllle KpUTUYECKOW) Npu ycnoeusax cbpoca gaBneHus .

BaHO yuMTbIBaTh, 4TO B KOHCTPYKLMW COCYAOB BO3MOXHO NPEOYCMOTPETL BHYTPEHHIOK M30MALMK0 (Ha-
NpUMep, OrHeYNOpPHLIA MaTepuarn) U Takue NOBepPXHOCTU A0MyCKaeTcs cunTaTk HecMadrBaeMmbiMu. B cnydae
ecnu cocyd B NpoLecce aKcnnyatauMyM MOXET CcTaTb W30MNMPOBaHHbIM B pe3ynbTate OTNOXKEHUA Ha ero BHy-
TPEHHEW MOBEPXHOCTW KOKCa UNW OpYruX COedMHEHWH, TO Npu onpegeneHun obbemoB cbpoca B ycrnoBusx
BO34ENCTBUSA OTHS MPUHWMAKT BO BHUMAaHWE, YTO CTEHKW cocyda HeobXoAMMO cYuTaTb CMavymMBaeMbiMK (T. e.
nsonupyrwmne agdekTsl He BepyT B pacyeT). [1pn sToM HeobxoouMOo y4ecTb, YTO B crnyyae, ecriv MCMnonb-
30BaHug ycTponcTBa cbpoca AaBneHus HegocTaTodHo AN obecneveHnsa Tpebyemoro cbpoca, cnegyet pac-
CMOTpeTb HeoBX0AMMOCTE NPUMEHEHNA OOMONMHUTENbHbLIX 3aWWUTHBIX MEPONPUATUR, NPUBEOEHHbIX B 6.15.4,
6.15.5.

YuMThbIBAIOT, YTO OCODEHHOCTL KOHCTPYKLMW cOoCyda C HecMaduBaeMbiMU BHYTPEHHUMW CTEHKaMu 3a-
KMYaeTcs B TOM, YTO MOTOK TENMNOThbl OT CTEHKW 00 COAEep)Kallerocs B HeM hriioMaa HesHa4yUTenbHbIA, YTO
ABMAETCS pe3ynbLTaToM COMpOoTMBIEHWS Tennonepefaye Haxogswerocs B HeM riomga unu matepuana BHy-
TPEHHEeW N30naLunK.

CnegyeT oTMeTUTb, YTO NOABOA TEMMOTHI OT OTKPLITOrO OFHA K HEW30NMPOBAHHOW HAPYXXHOW MOBEpX-
HOCTW COCyda C HeCMa4dMBaeMOi MOBEPXHOCTBIO UMK cocyda C BHYTPEHHeW n3onauven OygeT 4OCTaTOYHBIM
OIA Harpeea CTEHOK cocyda 40 TeMnepartypbl, NpU KOTOPOW NPOMCXOOWMT paspylleHue cocyga. Pacyem uH-
meHcusHOCMU Mernogoso U3nyyYeHus fpu noxapax nponusa fIBXX u K esinonHaom e coomsemcemeuu ¢
FOCT P 12.3.047—2012 (npunoxeHue B).

6.15.2 MNponyckHasa cnocoBbHocTbL cbpoca AaBneHusa Npu noxape

6.75.2.1 Bo BkN4YeHHbIX B pasgen 6 hopmynax, onpenensatowmux pasMepsl noxapa, NpUuHAToO AonyLle-
HWEe O HanMyYun TUNOBLIX YCNOBUIA Ha obbekTax, BXoOaALWMX B 06beM paccMOTPEHMSA HACTOSsLLEro ctaHaapTa.

Mpn HeODXOQUMOCTK BbINOMHAIT AeTanbHbIA aHanW3, Y4nTbIBaoLW i BO3MOXHOCTb BbINOMHEHUs cOpo-
ca no ansTepHaTMBHLIM NWHWAM TpyOONpPOBOAOB, KOTOPbIE OCTAKTCH OTKPLITLIMK NPKU MPEBLILLEHVW AaBne-
HUA. Mpu aToM cnefyeT YYUTbliBaTb BO3MOXKHOCTb OTCEYEHWS COOTBETCTBYIOLLEN apMaTypon onpefeneHHbIX
NUHWA TpyOONpPOBOAOR M COCYAOB OT TEXHOMOTMYECKOro npoLecca B Lenax orpaHudeHus obnactu pacnpo-
CTpaHeHus noxapa W BbiNoNHeHWs Be3onacHOro ocTaHoOBa TexHoMornyeckoro 6noka. BaxHo y4uTbiBaTh, YTO
NpW KOHTaKTe C OTHEM KrnanaHbl MOryT NepexofnTb B 3aKpbiTOe MNonoxeHwe npu oTkase. [pn aToM 3aTpyaHU-
TENbLHO ONpefenuTb, OCTAaHETCHA N TOT UMM MHOW TpybonpoBog B OTKPLITOM COCTOSIHUM B YCINOBUSAX MOXapa
unu ByaeT nepexpbIT.

B cnyuae, ecnn no Tpybonpoeogy He npou3BoauTcs cbpoc B aTMOcHepy, yYMTLIBAOT BO3MOXKHOCTb
TOro, 4TO MOTOK hrovaa, OTBOAUMBIA MpU MoOXape No ansTepHaTUBHOW NMUHMK cbpoca, MOXEeT NPUBecCTU K
NPEBbLILLEHWUIO JaBneHns B ApyroMm ob60pyaoBaHWmM, UCMONb3yeMOM B COCTaBe NPOEKTMPYEMOI YCTaHOBKM, YTO
notpebyeT yBenuueHusi Harpysku cbpoca gaeneHus ans storo obopyaoBaHus Npu noxape.

B 6.15.2.2 npuBegeHbl (hopMynbl ANd pacyeTa MorrnoLlweHna tenna Ana cocyoos, CoAepallux Muaoko-
CTu, 1 hopMyIbl ANA pacydeTa NornoLleHns Tenna aAng cocyaoB, CoAepXalluX TONbKO rassl/naphbl.

Cnepnyet ucnone3oBaTk NMO0O Harpysky cbpoca gaBneHus npy TENMOBOM pacllMpeHun napa, nubo Ha-
rpysky cbpoca gaBrneHus npu UCnapeHun KAMNSLWen XXMOKocTu, HO He obe Harpy3kn O4HOBPEMEHHO.

lMpumedyaHue— Bbibop Hagpy3Ku oCcywecmsrnsaom fpu npoekmupoeaHuu KoHkpemHoao MIIC.

6.15.2.2 HeobxoOMMO y4uTbLIBATH, YTO KOMUYECTBO TENMOTHI, MOrMOLWAeMOE COCYAOM, COAEpXalinm
XUOKOCTb, NOABEPralMMCa BO3AENCTBMIO OTKPLITONO OrHA, 3aBUCMT OT TUMNa ropswlero TonNnvea, nnowagu
NOBEPXHOCTU COCyAa, MOABEPKEHHOW BO3AENCTBMIO NNamMeHu (KoTopasi B CBOK o4Yepedb 3aBUCUT OT pasMepa
1 chopmel cocyaa), U MEPONPUATUI MO 3aliKMTe 0T OrHA. CyMMapHy BEMUYNHY NOMMOLLEHWS TEMNOTHI (MOOBOA
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TEI'IJ'IOTb[) cMa4vMBaeMon NOBEPXHOCTLH Q, Br, NMpPKY BbIMONMHEHWNN ONepPaTUMBHbLIX MPOTUBOMNOXAaPHbLIX MeponpuA-
TUA U ApeHaXa NnerkoBocniaMeHAnWnXca cpe N3 CocyaoB onpegendarT no cbopMyne

0,82
Q=Ci-F Ay~ (5)
roe C1 — nocTosiHHasA, paeHasna 43 200, bespasMmepHas BeNUYMHA;
F — koadhpMLUMEHT BNMAHUA OKpY>KaloLLlen cpepbl (B COOTBETCTBMM C Tabnuvuen 6);
Ays — CYMMapHas nnowiagb CMa4ynMBaeMoin NoBepxXHOCTH, M2,

MpnmeyaHue1—Cm. 6.15.1.7 n Tabnuuy 5.

0,82 E 2

MpumedaHne 2 — A" — K0ahDULMEHT, NOKa3bIBAKLLMIA, Kakaa YacTb NMoLaan NoBepxXHOCTU OT obLuei

MnoLlaan NoBEPXHOCTU NMOABEpKEHa BO3AENCTBUIO Moxapa, W OTpaxatolwmii TOT (akT, YTo BEpOATHOCTL OXBaTa OrHeMm
BCE NOBEPXHOCTU COcya0B BonblUnX 06bEMOB HUXE, YEM AN COCYNOB MEHbLIMX 06LEMOB.

CymMMapHyto BENMYMHY NOIMOLLLeHMs TennoTel CMadvBaeMoi noBepxHocTelo Q, BT, B oTCyTCTBME Onepa-
TUBHbIX NMPOTUBOMNOXAPHbLIX MEPONPUATUIA U ApeHaxa NerkoBocnnaMeHsioWwmxXcs cpel U3 cocyaoB onpenens-
0T no dopmyne

0,82
Q:CZ'F'Awsr (6)
roe (32 — nocTtoaHHasa, pasHaa 70 900, be3pasmepHas BenuyuMHa.
[Mpw onpegeneHun TpebyemMoin NPOMYCKHOM cNnocoBHOCTU APEHaXHbLIX CUCTEM CneayeT UCX0OUTb U3 pac-

xogos JIBX n MK, B pesynstate nponuea KOTOPLIX BO3HUKAET MoXap, a Takke BOAbl, UCNONb3yeMoWn Ans
TYLIEHUA noxapa.

Tabnuya 6 — KoadhduuymeHT BMMAHNS OKPY>KaIoLLEn cpeabl

KoadhdmumeHT BnuaHuA

Tun obopynosaHus OKPYXaIOWGH Cpeabi, F2

Cocya 6e3 naonsaumm 1,0°¢

W3aonupoeaHHelid cocyaP; aHauyeHus TennonpoBOAHOCTM AN YCMOBUIA Boaaei- | 22,71 0.3

cTeus orHa, Br/mZ x K
11,36 | 0,15
5,68 0,075
3,80 0,05
2,84 0,0376
2,27 0,03
1,87 0,026

MpyYMeHeHWEe TEXHWYECKUX CPEACTB BOASHOIO NOXKapoTyleHWs K cocynam 6e3 nsonauum® | 1,08

MpUMeHeHUe TEXHUYECKUX CPeacTB cbpoca AaBneHns U onopoXHeHus cocynad 1,08

MpumeyaHwne— lNpu NPOEKTUPOBaHUM CUCTEM OrpaHU4eHUs U cbpoca OaBneHWs cneayeT paccMaTpuBaTh 3Ha-
YeHUSA NOTOKOB TENMNOThI NPW NOXAape, YCPeAHEHHbLIX MO BpeMeHU, 8 HE MTHOBEHHbIX MUKOBLIX 3HAYEHWIA, T. K. AN TOro,
yToBkI COAEPKUMOE COCYAA AOCTUITO YcnoBwii cbpoca aarneHus, TpebyeTca onpeaeneHHoe BpeMs.

@ NlaHHble 3HaYeHWs ABMNAKTCH PEKOMEHAYEMBIMW AMA YCNOBUIA, NpUBEAeHHbIX B 6.75.2. B oTcyTcTBUE aTuX ycro-
BUIA TpebyeTca NpUHATNE TeXHUYECKOro pewweHnst nnbo B Boibope Bonee BbICOKOrO 3Ha4YeHua KoadduuneHTa, nubo B
obecnevyeHnn MeponpuATAA NO 3alMTe COCYAOB OT BO3AEWNCTBUA OrHA, NpuBeaeHHbIX B 6.715.4 n 6.15.5.

b Cnenyer npegycmoTpeTs, 4ToBbl M30MNALKMA HE CMeLanach nof BO3OECTBUEM CTPyid Boabl U3 BpaHAcrnoiToB
(cm. 6.75.5.2). lns paccMOTpeHns NpuHATa BENMYMHA pasHOCTU Temnepartyp, coctasnatowan 871 °C. 3HadyeHua Te-
nnonpoBogHOCTM onpegenatTca dhopmynoit (72) ncxoga uz 3aHaydeHws yaenbHOW TENNONPOBOAHOCT M30MSALUMN, paB-
Hor 0,58 BT/m - K npm 538 °C, 1 COOTBETCTBYIOT PasfiMyHbIM TONLWKMHAM n3onauumn ot 25,4 go 304,8 mm. KoadhpuumneHt
BIMUAHWA OKpYKaloLWen cpedebl F onpegensaerca dhopmynoi (12).

¢ Cm. 6.15.4.2.

d Cm. 6.15.4.3.

€ KoatbhuumneHT BNUSHUA OKpYXKatoLeih cpeabl F, BKMOYEHHbIR B chopmynbl (8) 1 (6), He NpMMEeHsEeTCs K cocynam
6e3 nzonsaumun. MNMpu BMKCIIEHMW NOABOAA Tenna Kk cocygam 6e3 n3onaumm KoadphuuneHT BNMAHKSA OKPYXKaKLLen cpe-
Okl cnegyeT NpUHATL paBHeiM 1,0.
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BosgeicTBue orHA Ha HecmadmBaemylo MOBEPXHOCTb COCyda, coAepallero TOMbKO rasbl, napbl Uu
pnouabl B 3aKpUTMYECKOM COCTOAHWK, paccMarpueaetca B 6.75.7.2.

Mnowanb NPOXOOHOrO CEeYEeHUSA BbIXOQHOIO OTBEPCTUA YCTPOWCTB cbpoca gaeneHus A, MMZ, yCTaHoB-
NeHHbIX Ha NoABEepPKEeHHbIX BO3AENCTBUIO OTKPLITOrO OrHA cocyaax, cogepalmx dnonabl B 3aKkpUTUHECKOM
COCTOSIHWM, a3kl UMK Napbl, onpegenaetcs no copmyne (7). Npy HOpManbHLIX YCMOBUAX 3KCMMyaTauuu, He
NpeBbILAKLLNX KPUTUHECKUX TEPMOAMHAMUYECKUX YCMOBWUA, HO NPU 3aKpMTMYECKOM faBneHun cbpoca ans
onpegeneHns napaMeTpoB ycTpolcTBa cOpoca faBneHns cnefyeT UCNONb30BaTh NOMNOXKEHUs, NpUBeeHHbIe
nanee. B dpopmyne (7) 3alMTHOE BNMsSIHME U30NALWKU HE YYUThIBAETCS.

F A

A=t (@)
Py
roe A — nnouwaab NPoXoaHOro Ce4eHUs BbIXOOHOMo 0TBEPCTUS KnanaHa cbpoca naBneHus, MM2;
A' — nnowagb NoBepXxHOCTU cocyaa, NoABepKEeHHas BO3OeNCTBUIO OTHS, M2;

p; — abconiwTHoe faeneHne nepeq ycTpoicteom cbpoca faenenus, kla.

MpumeyaHne — P4 NpencTaenaet coBol cymMMy AaBreHns HacTPOWKKW LonycKaeMoro M3bbITOYHOrO gaBneHns
n aTMOCCbEpHOFD AaBneHua.

F' onpepensioT no hopmyne (8). MNpwn atom:

- eClnu pesynbTupylollee sHavyeHne F' < 182, To B ganbHeWLIWX pacyeTax ucnonbdyercd F' = 182;

- eCNW OaHHbLIX ONs onpefeneHus 3HadeHua F' no dopmyne (8) HegocTaTouyHO, cnefyeT NpUHUMATh
3HadeHune F = 821.

0.2772| (T, -T))"*°

C- Ky 7-10,6506 i (8)

Et =

roe K, — koadhduumeHT pacxoaa cpeabl B BbiNyCKHOM OTBEPCTUM KnanaHa cbpoca naenexns (onpegensieT-
CSl N3roToBUTENEM KrnanaHa);

MpumeyaHue— lpu npeaBapuTENbLHOM ONpefeneHnun pasMmepa NpPoXoaHOro Ce4eHua knanaHa cbpoca aaene-
HWs cneayeT NpuHMMaTh 3HadeHune Ky = 0,975.

Tw — MaKCUMalibHad TeMmnepartypa Anda Mmareprana CTeHkKM cocyaa, K;
T1 — abcontoTHas TemMneparypa ra3a npvi gasneHmn nepeg YCTpOﬁCTBOM CGpoca AaBlieHnd, onpegensa-

emasn no dopmyne (10), K;
C — koadpdhmumneHT, onpegensdemelii no hopmyne

2 Yk
C=0,0395 k(k 1) : (9)

rae 0,0395 (ka - monk - K)0:%/(mm2 - klMa - 4) — nocmosiHHas eenuyuHa;
k — noka3satens aguabartel (C,/C,) rasa unu napa npu ycnoeusix
cbpoca faBneHus;

T —[QJTH, (10)

raoe p, — HOpMarnbHOe abconTHoE pa60qee Aasnexve rasa, klla;

T,, — HopmanbHasa abcontoTHas pabodas Temnepatypa rasa, K.

PaccmoTpeHue BO3MOXHOIO NOBPeXaeHus cocyaa npu MabbITOMHOM TeMnepaTtype, BO3HUKaLeh nog
BO3AENCTBUEM OTHA, NpMBeaeHo B 6.715.4.

Harpyaky cbpoca gasneHus Q Kr/4, onpeaenswnT no popmyne

m,relief
1,25

AT, T
Qm relief — =0, 2772\0' (T1 15016 ’ (11)

roe M — oTHocuTenebHas MOneKkyndapHada Macca rasa.
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WM3onauumsa, yooBneTBopaAwLLas KpUTepusam, npuseaeHHsiM B 6.75.5, obecneunBaeT yMeHbLIEHWE CKOpPO-
CTW NMOBbILLEHNA TeMNepaTypbl METanNM4Yecknx CTEHOK COCYA0B, 3aMONTHEHHbIX ra3oM, NP1 BO34eNCTBUN OTHS.

Mpw onpegeneHnn TpeboBaHWin K cOpoOCY JaBNEHUS NMpU NoXape AMs 3arnofHeHHbIX ra30M COCYJO0B He
YUYMTLIBAKOT cMArdaowuin addekT oT MeponpuUATUA NO 3alLMTEe COCYOOB OT BO3AEWCTBUA OrHA, Tak Kak Ans
obecneueHns cbpoca, kak npaBuno, TpebyeTca ycTpocTBO cObpoca JaBneHns OTHOCUTENBHO Marnoro Npoxoa-
HOro cevyeHus gaxke Oe3 yyeta MeponpusaTMIA No 3awuTe oT orHA. Mpu onpeneneHnn TpeGoBaHWA K Harpyske
cbpoca gaBneHus Npu noxape ANs 3anofHeHHbIX ra3oM COCYA0B CrieayeT MCnoNb30BaTk 3Ha4eHre nnowagm
NOBEPXHOCTK, KOTOpasi TEOPETUYECKM MOXKET NoABepratbCs BO34encTBUIO OrHA. [pu onpefeneHun pasmepa
NPOXOAHOro cedeHus ycTpoicTBa cbpoca gaBneHWs ANs YCNOBUIA MOXapa WUCMomnb3yoT BONbLUYKD U3 Harpy-
30Kk: Nubo Harpysky cbpoca JaBneHWs Npu TeNNOBOM pacluupeHun napa, nubo Harpy3ky cbpoca OaBneHus
npyv UCNapeHUn KUMSALLER XKUOKOCTH, HO He obe 3TW Harpy3ku O4HOBPEMEHHO.

Heobxoanmo y4nTbiBaTh, YTO MpW ONpeneneHuu pasmepa NPOXO4HOTO CedeHus ycTpoicTBa cbpoca
OaBneHWst Ans YyCnoBUA Noxapa 0THOCUMTEeNbHas BENUYMHA MCNAPSLLEACH XXUOKOCTU N0 CPABHEHWMIO C OTHO-
CUTENbLHON BEMWYNHOM pacLUMpeHUs Napa ABNAETCA OCHOBHOW, 3a UCKITHOHMEHWEM TexX Cry4aes, Koraa 3awura
OT OrHs B cOOTBeTCTBUM C 6.15.5 obecneunBaeTca TONbKO ANA CMa4vMBaeMOl MOBEPXHOCTU (a ONs HecMma-
UMBAEMbIX MOBEPXHOCTEN 3allMTa OT OrHA He obecneuymBaeTcs) UNK Korga TemnepaTypa KANeHUs XuaKocTu
Bbicoka’).

6.15.3 ®nwougbl, oTBogUMbIe Npu copoce paBneHun

6.15.3.1 Cnenyet y4uTbiBaTh, YTO B COCYAE MOTYT COAEPKATLCH XMAKOCTK, napbl NMbo cdnongsl B cMe-
LWaHHOW dhase XKMOKOCTM 1 napa. Takke y4uTbIBatoT, 4TO dhasa XKUAKOCTU MOXKET OblTb AOKPUTUYECKOW Mpu
pabounx 3HAYEeHUAX TemnepaTypbl U OABNEHUA, Nepexods B KPUTUYECKYHD W 3aKkpuTudeckyl obnactu npu
pa3BUTUM NoXKapa Cc POCTOM TeMnepaTypbl M AaBMNEHUS B cocyae.

Heobxoanmo NpuHATL BO BHUMaHWe, YTO KONWMYECTBO 1 cocTas dniounga, nognexallero cbpocy Bo Bpe-
M noXapa, 3aBMCAT OT CKOPOCTM NoABoAa TEMMa K cocyay B aBapUMMHOW CUTYaL MW U OT NPOJOIBKUTENBHOCTH
noxapa.

CymMapHyto CKOpoCTb NMOABOAA TENMOThI K COCYAY CreayeT paccHuTbiBaTh MO OOHOW M3 OpMYyI, Npu-
BefeHHbIX B 6.75.2, ¢ ucnonb3oBaHNEM COOTBETCTBYHLMX 3HAYEHUIN ONS1 CMaduMBaeMbIX U HECMAYMBaEMbIX
MOBEPXHOCTEN M COOTBETCTBYHOLLETO 3HAYEeHUA KO3 dULMeHTa BMUSHUA OKPYXXakLLeln cpeabl.

CnepyeT yuyecTb, 4TO Mocne onpefeneHnsa 3Ha4eHnsa CyMMapHOW CKOpOCTU NoABoAAa TENMOThI K cocyny
BO3MOXHO OMpefennTb KONMMYEeCTBO W cocTae chromaa, nognexawero cbpocy, npyu ycrnoBUM HanMyus gocta-
TOYHOW MHhOPMAaLWK OTHOCUTENBHO cOcTaBa dniounaa, cogepxallerocs B cocyae.

B cny4dae, ecnu coctas nionaa He U3BeCTeH, NpU onpefeneHu 3Ha4eHUs pacxoaa oTBOAUMOro -
uaa ons ycTponcTea cbpoca AaBneHns HeobxoauMo BhIMOMHUTE!

- OLLEHKY YOenbHOM TENNOThI (CKPLITOM TENNOThI) KUNALWER XUAKOCTU U COOTBETCTRYOLLER OTHOCUTENbL-
HOW MONeKynsapHOW Maccel hpakuuun, nepexoasilein B napoByto gasy,

- OLeHKy KoadhdmumeHTa TennoBOro pacliMpeHuns, ecnn OTBOOUMbIA chnona npeactasnaeT cobon Kua-
KOCTb, ra3 urnu 3akputuyeckuin oniouni, B cny4yasx, Koraa He NpoucxoauT naMmeHeHus asbl.

6.15.3.2 HeobxoQuMmo MpUHATE BO BHUMaHWE, YTO MPpW 3Ha4YeHUAX TeMnepaTypbl U 4aBeHus, Npu KoTo-
PbIX COCTOSIHWE ABMNAETCA LOKPUTUYECKUM, CKOPOCTL Napoobpa3soBaHus (T. e. Tpebyemoe 3HaYEeHWe CKOPOCTH
cbpoca napa) paBHa OTHOLUEHMIO CYMMAapHOW CKOPOCTW MOrMOLWEeHUa Tenna K yaensHoW TennoTe (CKpbITON
TennoTte) napoobpasoBaHus. Takke y4UTLIBAKOT, YTO Nap, nognexawinin cbpocy, ABMSETCA NapoM, KOTOPLINA
HaxoOuTCA B COCTOSAAHWM PABHOBECUS C XWMOKOCTLIO MPU YCNOBUSIX, KOTOPbIE CYLLECTBYIOT, KOrda YCTPOUCTBO
cbpoca gaBneHus ocyllecTenaeT cbpoc npu MakcUMasnsHO AOMYCTMMOM KpaTKOBPeMEeHHOM MOBbILLEHWUM pac-
YeTHOro JaBneHus Ons aToro yCTDOHCTBaZ).

Heobxoaumo y4yecTb, YTO 3HAYEHUS YOENbHOW TEMMOThI (CKPLITOW TEMMNOThLI) U OTHOCUTEIBLHOM MOMEKY-
NAPHOW MAacChl, UCNONb3YEMbIE NPU PACYETE CKOPOCTU NapoobpazoBaHus, JOMKHLI OTHOCUTLCS K YCIOBUAM,
NpW KOTOPbIX BO3MOXHO AOCTUXEHNE MaKCUManbHOM CKOPOCTU napoobpasoBaHus.

CnegyeTt y4ynTbiBaTh, YTO COCTAB Napa W XWAKOCTU MOXeT MeHATbLCS Npu cOpoce napa 13 cUcTeMbl, B pe-
3ynbTaTe Yero M3MeHsIlTCA 3Ha4YeHUs TemnepaTypbl U yaensHOW TennoThl (CKPLITOM TENMOThI), YTO BAMSET Ha
TpebyemMblil pasmep NPOXOLHOMO ceYyeHust yCcTpolcTBa cOpoca gasneHus. Crnegyetr oTMETUTb, YTO MpuW onpe-
OENeHHLIX YCNOBUSAX MHOTOKOMMOHEHTHAS XWAKOCTL HAarpeBaeTcs Nnpu gaBreHun U TemnepaType, KoTopbie
MPEBLILWAKT KPUTUYECKNE 3HAYEHUS OABMNEHUS UMW TeMNepaTypbl OMs OOHOTO UMMM HECKOMbKUX OTAENbHBIX

1) BnaueHue memnepamyp onpedensom Mpu MPoeKMUPo8aHUL KoHkpemHozo MIIC.
2) 3naueHue dasneHusi onpedensom G yuemoM xapakmepucmuk npedoxpaHumensHo20 ycmpoticmea npu rnpo-
ekmuposaHuu KoHkpemHozo MIIC.

37

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 43 /146
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71011-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67712
https://gostexpert.ru/gost/gost-71011-2023?utm_source=pdf&utm_medium=67712&utm_term=page

rOCT P 71011—2023

KOMMOHEHTOB (HanpumMmep, napbl, PU3NHECKM UMK XMMUHECKW CBA3aHHbIE B pacTBOpPEe, MOTYT BbIAENATLCH U3
>KMOKOCTKW B Npouecce HarpesaHWs. [JaHHbIA Npouece He ABMNSAETCA KNacCu4eckumM npumepom sadpdpexkTta Harpe-
Ba C NOIMOLEeHWEM yOenbHOW TeNNOThI (CKPLITOM TENMNOTHI) (Bonee TOYHOE ero Ha3BaHue — «Aerasauusay Unu
«pacTBopeHue»). HeobxooMMo NpUHATL, YTO KONMUYECTBO obpa3zylollerocsl napa onpenenseTcs CKOPOCThL
W3MEHEHWS PABHOBECUS, BbI3BAHHOMO MOBLILLIEHUEM TeMNepaTypbl.

HeobxoaMMo y4nTbiBaTh, YTO A1 MHOTOKOMMOHEHTHBIX CMECEN, XapakTepuayHLNXCa WWPOKAM gva-
MasoHOM KWUMEHWS, MOXET BO3HMKHYTb HeobxoaumocTe B paspaboTke, 3aBUCALWEN OT BPeMeHW MOgenwu, B
KOTOPOW CYMMapHbIA NOABOA TEMMa K cocyay NPUBOAMT HE TONbKO K Napoobpa3oBaHWio, HO M K MNOBbLILUEHWHD
TeMnepaTypbl OCTaBLUENCS KUOKOCTW, MOOAEPXKMBASA ee NPWU COOTBETCTBYIOLLEN TEMMNEPATYPE KUNEHUS.

CnenyeTt NpuHATE K CBEOEHUIO, YTO NMPaKTMYECKNe pekoMeHJauun no onpefeneHuno pacxoda cbpachl-
BaeMOro napa UCXo4s U3 BenuuuMHbl NOABOAA Tenna K cocyay W yaenbHoW TennoThl (CKPbLITOW TEMNOThI) KUa-
KOCTW, COAepxallencsa B cocyae, He JeNCTBYIOT OKOMO KPUTMHYECKOW TOYKM oniouaa, rae 3HadyeHve yaernbHon
TennoTbl (CKpbITOM TennoThl) NpubnmkaeTcs K Hynto 1 npecbnagaeTt nerko onpegensemasn TennoTa.

YYWUTBIBAIOT, YTO €CNW TOYHOE 3HaYeHWe yAernbHOW TennoTbl (CKPbITON TennoThl) 3TUX YINEeBo4OPOL0B
BO3/e KPpUTUYECKOW TOYKU HEM3BECTHO, TO B KAYeCTBE NPUBMNMKEHHOrO 3HAYEeHWA 0OMYCKaAeTCHa NPUHATE MUHU-
ManeHoe 3HadeHwe, pasHoe 115 kIX/KT.

Ons Tsokenbix dopakymin HedpTr (MasyT, ryapoH), obpasyoluxca B cocyaax npu noxapax, TemnepaTypa
napoobpa3oBaHKa MOXET NpeBblaTh TEMNepaTypy paspyLleHnsi CTEHOK COCYAa, B CBA3K C YeM Npw onpege-
TNeHUn pazMmepa NPOXOLHOro CeYEHUA He CrefyeT UCXOOWTb U3 pacCMOTPEHUA NpoLiecca nepexoia XuaKkocTu
B nap. B aTom cnyyae ons NpoayKTOB TEPMUYECKOTO KPeKMHra napaMeTpbl NPOXO4HOM0 CeYeHWst yCTPONCTBa
cbpoca faBneHusl criefyeT pacCcyMThIBaTh NMpU TeMNepaType, Npu KOTOPOW MPOMNCXOOUT UX pa3noXeHue.

Cnepyet yunThIBaTh, UTO €cnu ycrioBusa cbpoca gaBneHuss HaxoOATCS Bbille KPUTUYECKOW TOYKW, TO CKO-
pocTb cbpoca napa 3aBUCUT TONbLKO OT CKOPOCTW, NPU KOTOPOW chrioua paclumMpsieTca B pe3ynsrtate NnogBoaa
TENNOTbI, T. K. UBMEHEHUA (Pa30BOr0 COCTOAHMS HE MPOUCXOONT.

6.15.3.3 Heobxoonmo y4ecTb, 4TO GOPMYIbl FTMAPaBAWYECKOrO pacluMpeHnsi, NnpuBeneHHble B 6.74.3,
crnenyeT NPUMEHSITbL ONA pacyeTa CKoOpocTW cbpoca XKMOKOCTU, W3HAYanbHO CoAepXallencs B 3anonHeHHON
cucTeme, B Cry4vasx, Korga TemnepaTypa XUAKOCTU HUXKEe TeMmnepaTypbl ee TOYKM KuneHusd. [pu 3Tom cko-
POCTb He M3MEHAETCA TOMNbLKO B TEYEHUEe KOPOTKOro nepuoga BpeMeHu, nocne 4ero napoobpasosaHue CTaHo-
BUTCS OCHOBHBIM MPOLIECCOM, ONpeaensiol MM pasMmep NpOXo4HOIo cedeHnst ycTponcTea cbpoca AaBneHus.

CnenyeT NpuHsiTb BO BHMMaHWe, YTO CYLLECTBYeT MPOMEXYTOYHbIA Nepuon BpeMeHn Mexay pacliu-
peHWEM XMOKOCTU U cOpocoM napa, B Te4eHWe KOTOporo HeobxoamMmo BeINONHUTL cbpoc cmecn obeunx a3
OQHOBPEMEHHO B BUAE NOTOKA MFHOBEHHO UCNapsALWencs cpelbl, Ny3bipel, ocagka, NeHbl UNu TymaHa 4o
NOSABMEHMSA NApPOBOro NPOCTPAHCTBA BHYTPW COCyAa, [OCTATOYHOrO AN pasgeneHus daa.

3a nckn4yeHneM nonaoB, NOOBEPKEHHLIX NPOLLEecty NeHO0BPa3oBaHUA, CUCTEM C XMMUYECKM aKTUB-
HbIMWU OONAAMU U OFPAHUYEHHBIX NMPOXOAOB ANA NOTOKA cpeabl, Npyn onpefeneHuM napamMmeTpoB NPOXo4HOro
ceveHuns u BbIbope Tuna ycTpoicTea cbpoca AaBneHus COCTOAHWE CMeLaHHbIX has AonycKaeTcs He paccMa-
TpuBaTk. [laHHbIE UCKMNIOYeHUs npuBedeHsl B 6.15.3.4. Npu onpegeneHn napamMeTpoB NPOXoQHOIo cevyeHus
yCcTpoicTBa cOpoca gaBneHus cnegyeT NpyHATE JOnylleHue, 4To cOpackiBaeTcs TONbKO nap.

JonyckaeTcs paccMaTpuBaTth BrMsHWEe OBYXda3Horo noToka, CyLEeCcTBYHOLLEro Npu NepexogHoM pexu-
Me, NPKY NPOEKTUPOBAHUKM CUCTEM, PACMONOXEHHbIX Janee No TEXHONOIMMYECKON CXeMe.

Heobxogumo yunThiBaTh, YTO YCTPOWCTBO cbpoca AaBneHusl, YCTaHOBNEHHOE HUXKE YPOBHS XUOKOCTU
B cocyae, noaBepXeHHOM BO3AeMCTBMIO OrHA, JOSMKHO obecnevmBaTb BO3MOXHOCTL NPOXOXAEHMS obbema
KMOKOCTM, 3KBMBaANeHTHOro obbemy napa, obpasyloLlerocs Bcnegctere noxapa.

Tak kak onpefeneHue TeKyLLlero cocTosaHUs dniounaa, Kak NnpaBuno, ABnseTcsa 3aTpyaHUTerNbHbIM, cre-
OYeT YYUTBIBATh, YTO TUMOBLIM JonylleHnemMm, obecneunBatoLL MM NPOEKTHLIN 3anac ycTponcTea cbpoca aae-
TNEeHUs], IBNAETCA PACCMOTPEHUE KUAKOCTU C M3BECTHOWM TEMMNEPATYPOW B TOUKE Ha4ana KUneHus.

6.15.3.4 Tpu onpeneneHnn pasMmepa NPOXO4HOro cedeHus ycTponcTea cbpoca gaBneHus, Kak npaeu-
no, He TpebyeTcsa paccmaTpuBaTh Clydaild noxapa, 3a WCKIYeHeM NPoLEecCoB, B KOTOPbLIX MCMOMNb3YHTCH
dnonabl, NogBepXeHHbIE NPoLeccy NeHoobpa3oBaHNUs, UM XMMUYECKM aKkTUBHbIE (hnionab.

B cnyvae cucteM ¢ XMMWYECKW akTUBHbIMK hrnonaamMu, NOABEPKEHHbIM BO3OENCTBUIO OTHA W3BHE,
KUMNEHWe Ha4YMHaEeTCA y CTEHOK COCYaa W Ha3blBAETCA «HArPEBOM CTEHOK». [1py 3TOM B CMCTEMAaX C XMMUYECKN
aKTUBHLIMU ONIOMOAMU, B KOTOPbLIX BO3AENCTBME BHELLUHEIO OrHA MOXET BbI3BaTh 3K30TEPMUYECKYO peakLuio,
KUNeHWe BO3HWMKAET No BceMy obbeMy cocyda nod BO3LeWCTBMEM TEMMa, BbIAENSLWErocs B X04e peakuun
(mpouecc «06BEMHOro HarpeBa») U CoONpoBOXAaeTcs DONbLUMM pacLUMPeHNeM XUAKOCTH Mo BceMy obbemy,
4YeM Mpu HarpeBe CTEHOK, U YBenvyeHneM BpemeHu cOpoca fByxdasHoi cMecu. CrieqyeT y4uTbiBaTh, YTO
DonblUKe CKOPOCTU reHePMPOBaHWSA TENOThI, BO3HMKAIOLWWE NP HEKOHTPOMMPYEMBIX XMMUYECKMX peaKkLusix,

38

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 44 /146
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71011-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67712
https://gostexpert.ru/gost/gost-71011-2023?utm_source=pdf&utm_medium=67712&utm_term=page

roCTt P 71011—2023

NPUBOAAT K BO3pacTaHUIO CKOPOCTU UCTEYEHUA Nnapa 1 K JanbHenwemy yBenmyieHnio BpemMeHu cyLLecTBoBa-
HWA OByxda3Horo NoToka.

6.15.4 3awnUTHbIe MEPONPUATUA, UCKIHOYAA U30NALUIO

6.15.4.1 Heobxoanmo y4uTbIBATh, YTO YCTPOWCTBO cHpoca OaBneHUs MOXET He obecnedunTb 3alluTy
OT paspyLUeHus cocyda ¢ HecMaduBaeMbIMU CTEHKaMK UKW cocyaa, coepallero XUMAKOCTb C BbICOKOW TeM-
nepatypou kunenus ). Ecrin YCTaHOBKM TOMNBKO KnanaHa cbpoca AaBneHus HegocTaTodHo ansa obecrnevyeHuns
Tpebyemoro cbpoca, cnegyer paccMOTpeTb NPUMEHEHWE AOMOMHUTENbHBIX MEePONpUATUIA, MPUBEAEHHbLIX B
HacTosALEeM CTaHhapTe: BOASHOro opoleHus (cM. 6.75.4.2), copoca gasneHus (cm. 6.75.4.3), orHesalnTHON
naonauumu (cm. 6.75.5).

3alnTHEIEe MEPONPUATMA O0OMYCKAeTCa UCMNONb30BaTh B KAYeCTBe ansTepHaTUBbl yCTpoicTBaM cbpoca
OaBneHus, pasMep NPOXOAHOro CeYeHUsl KOTOpbIX onpedeneH ¢ y4eTOM BO3MOXHOCTM BO34ENCTBUSA noxapa,
npu cnegyowmx yCnoBuax:

- BHYTPW cocyaa coaepXMTCsl TOMbKO Nap UK XUOKOCTb C BbICOKOW TOMKOW KUNEHUS;

- JononHuTenbHan 3awmTa, obecnedmBaemas ycTpoWMcTBOM cbpoca AaBrneHwsi, OKasblBaeT He3Haqu-
TenbHoe BMUSHWE Ha YMeHbLUeHWEe BEPOSITHOCTU paspyLleHusa cocyaa.

Ecnu pacyeTbl NnokasbiBatoT, YTO MOXET NPOU30OWTH pa3pyLlleHWe cocyda, To npegoxpaHnTensHaa Mem-
©paHa MITY B cny4yae ero Harpeea (HanpuMmep, Npu noxape) AOMKHa pa3pyLuMTLCs nNpu Bornee HU3KOM [OaB-
NMEeHnNn.

Mpy NpoekTUpPOBaHWMM criegyeT y4ecTb HeobXooMMOCTb NpeaocTaBneHns onepaTopy BpeMeHKW, gocTa-
TOYHOrO A4S pearMpoBaHns Ha BO3HMKHOBEHME NOXKapa W Hadana onepauui no ero TyLWeHWo, Bo n3bexaHve
pa3pylueHus cocyaa. [lecTBrs onepatopa BKMYaT cOpoc JaBrneHWs, BOOAHOEe OpoLLeHne, UCNonb30BaHue
nadheTHbIX CTBOMOB W OTCeYeHUEe UCTOYHUKA NOCTYNMNeHUs TONNvBa.

6.15.4.2 Heobxoaumo y4ecTb, YTO B MAeaNbHLIX YCNOBUAX BOASHAA MMeHKa, MOKpbIBaKLWAaa MeTannm-
YEeCKYI NMOBEPXHOCTb, cnocobHa nornowarts 60MblY YacTb Nagarollero U3Ny4eHns Npy KOHTaKkTe ¢ nname-
HEM BO Bpems noxapa nponvea. Cnegyet oTMETUTb, YTO PaBHOMEPHOCTb OPOLUEHWUA MOXET HapyLlaTbCs B
pesynbTaTe 3amMep3aHus BoObl, BO3OEWCTBUA BETPA, 3aCOPEHUA CUCTEM, OTKa3a CUCTEMbI OPOLLUEHUA K 3arpas-
HEeHUs1 NOBEepPXHOCTU cocyaa. BBuay BO3MOXHOCTU BO3HUKHOBEHWA 3TUX hakTOPOB NPUMEHEeHUEe 3aHUKEHHbIX
3HauveHW KoapduLMEHTa BNUAHUA OKPYXaloLLEN cpefbl, MPUBEAEHHbLIX B Tabnuue 6, He gonyckaeTcs.

CrnepgyeT NpUHATL K CBEAEHUIO, YTO BOASIHOE OPOLLUEHWE OKa3bIBAET OBOMHOE AENCTBUE: OXNaXaaeT Mno-
BEPXHOCTb WU CHMXAaEeT MHTEHCUBHOCTL MOTOKa Tenna, BblAenaeMoro npy noxape.

6.15.4.3 Y4yuTbIBaIOT, YTO YNpaBnsieMblid MPOLLECC OrpaHuYeHnsl 4aBneHus B cocyne obecnevrBaeT CHU-
XeHWe 3Ha4YeHWW BHYTPEHHEero AaeneHus B cocyde M MexaHW4ecKOro HanpsbkeHWs B CTeHKax cocyda, 3a-
WKMLWAaeT OT BO3MOXHOCTW OOMOMHUTENBHOMO MOCTYNMNeHWA TONMMBa B OFOHb B CNyvyae paspyLleHus cocyaa.
CHueHWe gaBneHus B UCTOYHUKE YTEUYKN COKpaLLAEeT NPOOOIMKMTENBHOCTE NoXapa.

[Mpy NPOEKTMPOBAHUU CUCTEM OrpaHUYEHWS AaBneHns HeoBXoaMMO NPUHUMATL BO BHUMAaHWE criegyto-
wme hakTopbl:

a) OTCyTCTBME [OCTYMa K CpeAcTBaM PYYHOro yrnpaeBfieHWsl, pacrnofioKeHHbIM BO3re cocyaa, BO BPeMs
noxapa;

b) nepexon knanaHa cbpoca gaBneHWsi Npu aBapuMu B COOTBETCTBYIOLLEE MONOXKEHWE (T. €. OTKPLITOE,
3aKpbITOE MMM OCTAeTCcs B NOCneaHeM MNOonoxeHun) Heobxogumo BelOMpaTh C LENbH UCKMHYEHUS BO3MOX-
HOCTW:

1) pacnpocTpaHeHust noxapa,

2) npeBblWeHWs MPONYCKHOW CNoCODHOCTM (hakenbHON CHCTEMBI B CryyYae npekpalleHus nogadqu
Bo3gyxa cucteMmsl KUTMKnA,

3) 3arpsi3sHEHUs OKPYXalLen cpenbl;

C) mpouecc CHWXEeHUs OaBNeHus crnefyeT HauyuHaTbh Ha paHHel cTaguu B LEensX orpaHUu4eHusi Benu-
YMHBlI MEXaHUYECKUX HanpsXeHW CTEHKU cocyda OO0 npueMneMblX 3Ha4YeHWn, CPaBHUMBbIX C TEMU, KOTOpPbIE
MOTYT BO3HWKHYTb NpK TeMnepaType CTEHOK cocyda, AOCTUTHYTOW Nnojg BO3OelcTBUEM Mnoxapa;

d) cnenyet obecne4nTb Be3onacHyo yTUNn3awmo NoTokos (ovaoB, copacbiBaeMblX B aTMocdepy;

€) TaK KaK Nnpu BbIXOA4e W3 CTPOSl CUCTEM OrpaHW4eHnsl 4aBneHus NMpoLecchl CHUXEeHWS OaBleHus Bbl-
NOMHATLCA He ByayT, NPy NPOEKTUPOBAHUM He cnefyeT NpuHMMaTh ycrnoBue 6e3oTkasHon paboTkl CMCTEMBI
orpaHudeHuss u cbpoca gaBneHWs Ana onpefeneHnsa pasmepa NpoXO4HOro ceyeHus ycTponcTe cbpoca aae-
NEeHNA Npu BO3AENCTBUKN Noxapa.

1) BnaueHue memnepamyp onpedensom fApuU APeEKMUPO8aHUL KoHKpemHo20 MIC.
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HononHuTtensHo TpeboBaHMA K CUCTEMAM OrpaHuYeHnst n copoca gasneHus npueeaeHsl B 6.715.6, 6.20
m8.1.3.

6.15.5 HapyxHan nsonauma

6.15.5.1 3awmTHOE OelCcTBME TEMMNOBON M30MNAUUN He cneayeT YYUThIBaTb NPpU NPOEKTUPOBAHUM, T. K.
OHa, Kak NpaBuno, He COOTBETCTBYET TpebOoBaHUAM MO 3aLlMTe OT OrHs, NpuBeAeHHbIM B 6.15.5.2 — 6.15.5.4.
[Mpwu BbINOMHEHMW OaHHbIX TPeboBaHUN YMEeHbLUEHHOE 3HaYeHne nNoaBoaa TeNOThl OT BO3AENCTBUA OrHA cre-
OyeT onpefensiTb COrmacHO NOMoXeHUsaM HacTosilWwero cTaHgapTa, UCnonb3ys KoaUUNEHT BAUSHUA OKpY-
xarwulen cpegbl F (cm. Tabnuuy 6) n ypaBHeHue (12) nubo onpeneneHns hakTUYeCcKOro TEMNOBOro NOTOKa
yepes M3oMALUIO C YHEeTOM ee yaernbHOW TENMONPOBOAHOCTU U TONWMHBL. [NpUHATHE peLleHns Mo y4YeTy CHU-
YKEeHMWS BENWYMHbLI NOABOAA TENNOTLl BCNeACTBME OrHe3alnTHOro AeNCTBMSA M30NsSUnK 4OMKHO ObiTh OTpaxe-
HO B MPOEKTHOW JOKYMeHTauun (cMm. 5.4).

6.15.5.2 Matepuan OCHOBHOW M30MALWM B COCTaBE CMCTEMbI M30NMPYHOLWKMX MaTepuanos OOKeH obe-
crneunTb 3pPEKTUBHOE BhIMONMHEHWe cBoux yHKUKI Npy TemnepaTtype go 900 °C B ycrnoBusax noxapa, npo-
OOMKUTENBEHOCTE KOTOPOro COCTaBnsAeT 40 2 4, B 3aBUCMMOCTM OT NMPaBUMbHOCTU BbiBOpa MeponpuaTuil no
Bopbbe c noxapamu, 4OCTYNHOCTM 0DOPYAOBaHKA, a Takke KBanudukaluum n NOAroTOBNEHHOCTM NepcoHana.
Mpu noTepe 3alWTHON MeTanmnMYeckorW OBLUMBKM W/MMKU MOKPLITUS CUCTEMA M30MSALMK OOMKHA COXPaHATb
cBo hopMy, (DYHKUMOHANBHOCTL B 06ecneYyeHnn LenoCTHOCTY NOKPbITUS COCYAa U U30MNMPYOLL Y cnocob-
HocTe. CrnegyeT NpegycMOTpeTh BbINOMHEHWE MEPONPUATUNA, HAaMpaBNeHHbIX Ha NpegynpexaeHne Kopposum
cocyda nog u3onsaunen, neped ycTtaHOBKOW WU30MNALMM.

Heobxogumo oTMETUTE, YTO K KpUTEPUAM, TPEOYIOLNM paccMOTPEeHUs, OTHOCUTCS CMOCOBHOCTL 3alyu-
LLIaeMOI CUCTEMbI BbIAEPKMBATE MPAMOR KOHTAKT ¢ nnameHeM. [NpoTuBonoxapHas usonaunsa nubo naonauus,
BXOAsLlas B coctaB KOMOWMHMPOBAHHOW CUCTEMbI, AOMKHA BbiTb cnocobHa BbigepKWBaTk TEMNMOBOE BO3OeN-
cteue npu Temnepatype 900 °C npogomkutensHocTeo Ao 2 4. B npouecce BbiGopa cuctembl U30nsUKMK cre-
OyeT y4yecTb MaTepuarbHOe UCNonHeHue 0bopydoBaHUsA, OOHOBPEMEHHO ¢ 3Tum obecneunBasi Tpebyemyto
dhYHKLMOHANBHOCTL 3aLWTHON OBLLMBKM M30NALMM NPY AaBNEHUSX BOAb! ANS NOXapoTyLWeHWsa U Npu Temne-
patypax noxapa. 3awuTHasa obLuvBKa M30MsLMM U ee KpenneHUst OIKHbI BbiTh BbINOMHEHbLI M3 HEPXKaBeto-
wer ctanu. HeobxogMmMo MCKIMIOYMTL MPUMEHEHWE M30NALMOHHBIX MaTepuanos, KOTOpLIE MOTYT cropaTb Mpu
noxape, Nnbo obecnevynTb UX 3aLLMTY NOCPEACTBOM UCMNOMNb30BAHUSA MHOTOCIMONHbBIX CMCTEM U3 KOMMO3UTHBLIX
MaTepuanos.

6.715.5.3 Tpw onpegeneHnn KoadduUumeHTa BNUAHUA OKPYKaKLWen cpedbl F, NnpMHAMaeMoro Ans y4eta
ahPeKTUBHOCTU BIMAHMSA M30NALWMKM, cnefyeT UCnonb30BaTh 3Ha4YeHue yaernsbHOW TennonpoBOAHOCTHM M30-
NGUMM MPpU CpeaHeM 3HaYeHUn TeMNnepaTypbl, paBHOM cpegHeMy 3HadveHuo mexay 904 °C u Temnepatypow
npouecca, oxugaemMon B ycnoeusax cbpoca gaenenus (cm. 6.15.5.4).

[N MHOMOCNOWHbLIX N30MUPYIOLNX CUCTEM, COCTOALLMX U3 PasnuyHbIX MaTepuanos, cnegyet onpeaennTb
duanyecKne xapakTepUCTUKKM KaXaoro Mmatepmuana npy pasnuyHbix TeMmnepaTypHbIX pexxvmMmax. TUnoBble 3Hadve-
HWUS YOEenbHON TENMONPOBOAHOCTM AN PasnUYHbIX W30NMPYIOLLMX MaTepuaroB npyueeaeHsbl B Tabnuue 7.

Tatnuua 7 — 3Ha4YeHUs yoensHOW TENNONPOBOAHOCTM AN TUNOBLIX M30NMPYIOLWNX MaTtepManos

TunoBas yaenbHas TENNONPOBOAHOCTL ANS BelbpaHHoro Mmatepuana, Bt/m K
CpegHas
Temnepatypa | oo | cunukar Avenctoin MeHo- ®opmMoBaHHbIN Nerias MnoTHas we-
I.430ﬂi1L|,VM Kanbunsa | Kanbuws mat/Gnok us EISKTIO Gnok us LemMeHTupyoLlasa MeHTUpYoan
E"C Tun | Tun |I MUHEpPansLHOro Tun | BCMEHEeHHOro H3OnALMED sONALMAC
BOMOKHa? lpynna 2 nepnuTta
-18 — — — 0,045 — 0,519 1,760
38 — — 0,039 0,053 — 0,519 1,731
93 0,065 0,078 0,049 0,063 0,079 0,519 1,702
149 0,072 0,084 0,063 0,075 0,087 0,519 1,673
204 0,079 0,088 0,079 0,091 0,095 0,519 1,659
260 0,087 0,092 0,101 —_ 0,107 0,519 1,630
315 0,095 0,097 0,128 —_ 0,115 0,519 1,615
371 0,102 0,101 0,163 — 0,127 0,519 1,587
40
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OkoHyaHue mabnuusl 7

Tunosas yaensHas TennonposogHocTe Ans BeibpaHHoro matepuana, Br/im K
CpegHas
Temneparypa AvencToin MeHo- DopmMOBaHHbIA .
o | o | Coner | warnocws | cremo | onocws | Tener | Trowerer
F,°C TM#I Tmn”” MUHepansHoro Tun | BCMEHEHHOro H moﬂﬂpiﬂ';" uaon;;y Hf'c
BOSOKHA? [pynna 2 nepnurta H u
427 —_ 0,105 —_ —_ — 0,519 1,572
482 — 0,108 — — i 0,519 1,643
538 — 0,111 — — — 0,519 1,614
593 — — — — = 0,519 1,486
649 — — — — — 0,519 1,471
MakcumaneHas Temnepartypa 4ns Mcnone3oBaHWA matepuana B kadecTse usonagum, °C
649 927 649 g C npubn. 870 npu6n. 1090

8 HAuencTbin Mar/Gnok U3 MUHEepPAanbLHOTO BOMOKHA COCTOMT M3 KaMmHsd, Linaka wnu cTekna, nepepaboTtaHHoro ua
pacnnasneHHOro COCTOAHMA B BOMOKHO. B Tabnuue ykasaHbl MakcumarnbHble 3HaYeHnsa yOensHOM TENMonpoBogHOCTH
ONA pasnuyHbIX BUAOB M30NALWK, COOTBETCTBYIOLLME MaKCUManbHOW yKazaHHOW Temnepatype AN UCNomnb3oBaHUs B
KauecTBe M3onALnN.

b 3HaueHns ynenbHOM TENNONPOBOAHOCTY ANS NErKoi U NMOTHON LEMEHTUPYIOLLEN M30NALMA ABNSIOTCA Npubnu-
3UTENBHBIMU.

¢ MakcumanbHasa TeMmnepaTtypa Ansa MCnonb3oBaHWa MaTepuana B Ka4ecTBe M30NALUN.

6.15.5.4 CnenyeTt yu4uTbiBaTh, YTO OrpaHuyeHe NogBoaa TennoThl OT OrHS Npu noxape, obecnedvvBae-
MOE HapYXHOW U30NALNeRn, MOHMXKAET KaK BENUYNHY BO3pACTaHUS TEMMNEepaTypbl CTEHOK COCyaa, Tak U Konu-
4yecTBO napa, obpasyloLlerocs BHyTpM cocyga.

Hanuuve u3onauun nosBonsieT onTUMU3NPOBaThL NPoLEece YTUNM3aLuuu NapoB NyTeM UCNOMb30BaHUS
cuCcTeM orpaHu4deHusi 1 cbpoca gaBneHusa ¢ MeHbLUEN MPOMYCKHOW CNOCOBHOCTLH.

Cuctema HapyXHOW U30NAUMK, NpegHas3HavYeHHas onsa orpaHMyeHs NoaBoAa TENMOThLl OT OFHs, 4OMKHa
COOTBETCTBOBaTL TPeboBaHMAM, NpeabABNAEeMbIM K U30MNALMU B COOTBETCTBUM € 6.75.5.2.

B cnyyae npuMeHeHUsa U3onauuMmM Unu orHe3aLluTHOro NOKPbITUS BEMUYUHY NOMMOLLEHUS TENNOThLl onpe-
OensaT ¢ JoNyLEeHWEM, YTO HapyxXHasa Temnepartypa 3alMTHON OBLIMBKMA M30MALUM UMK MHOTO HAaPYXHOro
MOKPLITUA AOCTUraeT TEMMepaTypsbl TENNOBOro paBHoBecwus, paeHoi 904 °C. C y4etoMm aTOM TemnepaTypbl
u pabouer TemnepaTypbl BHYTPU COCYAA, a TaKKe TOMLWMWHbI U yAENLHOW TENMOMNPOBOAHOCTY 3aLMTHOMO MNo-
KpbITUsi HEOOXOAMMO OMNpeaennTs CPEeAHIo CKOPOCTb Tennonepegadn K cogepxumomy cocyga. Mpu atom
cnenyeTt MCNoNb30BaTb CpedHee 3Ha4YeHWe BeMnUYUHbl yOensHOW TeNnnonpoBOAHOCTY U30NAUKMKM, TaK Kak oHa
BO3pacTaeT C NoBblLLEHMEM TEMMepaTypbl.

[na nzonupoBaHHbIX COCYAOBR KOS(MMULIMEHT BNUSHUA OKpYKatoLlen cpedbl (cM. Tabnuuy 6) ansa muso-
naAuuK onpeaensieTca no opmyne

 k(904-T;)
~ 665705, .

ns

(12)

roe kK — ydenbHas TennonpoBOAHOCTE M30NALMK NpY cpegHen Temnepatype, B1/m - K;
8;pg — TOJLLMHA U30MALMN, M;
T; — Temnepartypa coaepXumMoro cocyaa npu ycnosusix cbpoca, °C.

Ecnu ycTpoiicTBo cOpoca gaBneHust MpoeKTUpyeTcs ¢ y4eToM 3(deKTUBHOCTH MPUMEHEHNUS U30MSLIMN
(T. e. npuHuMaetca, yto F < 1) 1 Nnpu 3TOM M30NAUNS BNOCNEACTBUM yaanseTcs, TO pasMep NpoxogHoro oT-
BEPCTUSA yCcTpoicTBa cOpoca gaBneHus crenyeT onpegennTb NOBTOPHO C MCMONb30BaHWEM 3Ha4yeHuss Koad-
duumeHTa BNUAHUA okpyxatowen cpegbl F = 1,0 B uensax obecnevyeHns COOTBETCTBUS YCTPOWCTBA HOBLIM
YCITOBUAM.

6.15.6 OrpaHu4yeHue gaBneHus napa

Mepen onpegenexHvemM NoTpedHOCTN B cOpOCe OaBneHus Ans yCrnoBWiA, Bbi3BaHHbLIX NOXapoM, cneayet
npoaHanu3npoBaThk NOMNOXeHWs, NpueedeHHble B 5.3.73 1 8.1.3. B kauecTBe 3alnTbl OT OrHA, B YACTHOCTHU
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npegycMatpyMBaemMon Ana CUCTEeM BbICOKOTO AaBeHWs, cnefyeT pacCMOoTPeTh BAPUAHT UCMONMb30BaHUA TeX-
HUYECKUX CPEACTB CHWXEHWSA OaBNeHUs napa, npmeegeHHblx B 6.20. CnegyeT y4nTbIBaTh, 4TO KnanaH cbpoca
OaBMNeHWsl He MOXET 0DecnevynTs CHUXEHWE AaBMNeHUs; OH TOMNBKO OTPaHUYMT BENUYMHY pocTa JaBNeHWUs npu
aBapuHOM pexuMe 3aJaHHbIM 3Ha4YeHueM. [Ina onpefeneHysl Harpy3ku CUCTEMbl OTPaHUYEHUA OaBIEHUS
napa npu BO3OEWCTBUM OMHA HEOBXOOMMO PacCcMOTPETb BO3MOXHOCTb BO3HUKHOBEHWA MoXapa, OXBaTbiBa-
lOLLLero COCYA, B KOTOPOM COLEPKaTCs WM XMAKOCTb, M nap. MNMpu atom HeobxoguMo NPUHSTL BO BHUMaHue
BEPOSATHOCTb TOrO, YTO NMOA BO3AEWCTBMEM OrHS TemnepaTypa HecMayvuBaeMOW 4acTu MOBEepPXHOCTWM COocyada
LOCTUTHET 3Ha4YeHus!, NPy KOTOPOM MPOYHOCTL MaTepuarna cocyfa noHnsuTcs. B atom crnyydae knanaH cbpoca
OaBneHns He obecnevnBaeT 3alUTY cocyda OT paspyLUeHusl, B TO BpeMs Kak CUCTeMa OrpaHudeHusl gaene-
HMA napa obecneunBaeT CHUXeHWe gaBneHnsa 0o 6e3onacHoro aHayeHus.

6.15.7 Tennoo6MeHHUKU C BO3AYLWHbLIM OXNaXgeHUEeM

6.15.7.1 HeobGxoonmo yHUTbiBaTh NOABOA TEMMOTHI K XONOAMMAbHUKAM M KOHOEHCATOpam ¢ BO34YLIHBLIM
oxnaxJeHueM npu BO3AenCcTBUM noxapa. Hapagy ¢ ykaszaHnamu, npusegeHHbiMn B 6.15.7.1—6.15.7.4, cne-
OyeT y4ecTb cneunduyeckie ycroBusa B Cryvyae KaxaoW paccMmaTpyMBaeMOn CUTyauuu B OoTAenbHOcTU. [1o-
BEPXHOCTb Tennonepenayu TennooOMeHHWKOB C BO3OYLIHLIM OXNaXOEHUEM B OTNNYME OT KOXYXOTPYOHbIX
TennoobMeHHUKOB HenocpenCcTBEHHO MoABepraeTcd NpsSMOMY BO30eWCTBUK OrHA. Ha TennoobMeHHUKA B
KayecTBe oxnaxjarwlLel cpebl NpefycMoTpeHa nodada Bo3yxa ¢ TeMnepaTtypon OKpyXatoLlel cpebl; crne-
LOBaTenbHO, NPU HAarpeBaHWK BO34yXa B YCIOBUSX NOXapa TenrnooOMeHHUKM B Te4eHWe KOPOTKOro nepuoga
BPEMEHWN MOSTHOCTbIO YTPa4MBaT cnocobHOCTE obecneyeHns NpoLeccoB OXMaXKaeHNs U KOHOeHcauum.

Cuutan, 4yto TennoobMeHHWKM HeobXoOMMO paccmaTpuBaTh kak cocydbl B 6.75.2.2, npu pacyeTe Ha-
rpy3ku cbpoca gaBrneHua Ana onpefeneHus 3HadeHus nnollaan Bo3gencTBUA noxapa cneayet NpuHUMaTh
nnowags CMavynBaeMoin NOBEPXHOCTU Tpybok Be3 n3onaunm, NooBep>KeHHbIX BO3OEWACTBUIO M3MyYeHusa npu
noxape. CrnegyeT nNpuMHMUMaTh Nnolwags noBepxHocTu Tpybok 6e3 maonauuu, a He Nnollanb NOBEPXHOCTU
opebpeHHbIX TpyboK, Tak Kak Bonbluas 4acTb KOHCTPYKuMM opebperns TpyboKk paspylmTcs B HavanbHbIW
nepuoa BO34eWCTBMS OrHA. [logBoOOM Tenna 3a c4eT KOHBEKTMBHOW Tennonepegadv OOnycKaeTcs npeHe-
Bpeyb. CrnegyeT y4uTbiBaTh, YTO OMNpeaeneHue nnowaam cMadyMBaeMon NoBEpPXHOCTH TpyOok 6e3 n3onsaumu,
NoABEPKEHHLIX BO3AENCTBIMIO U3NYYEHUS NPU NOoXKape, 3aBUCUT OT MECTOPACTONOXKEHUS TeNNO0BMEHHMKa OT-
HOCUTENBHO NNTAaMeHN BO3MOXKHOIO NoxKapa M OT oxnaxgaemMoro nonga, HaxoasaLwerocst B TennoobMeHHuKe.
Kak npaBuno, Tpebyetca pacCMOTPETL TONLKO Ty YacTb HEWM3ONUPOBaHHOW MOBEPXHOCTWM TennoobMeHHUKa
C BO3AYLWHbLIM OXNaxaeHWeM, KoTopas pacrnonoXeHa B Npefenax 30Hbl BO3MOXHOIMO BO3OEWUCTBUA OMHS Npu
noxape.

6.15.7.2 lpun onpegeneHnn orHeBbix Harpy3oK AonyckaeTcs He YYUTbiBaTh Nnowanb Hen3onMpoBaHHOW
NMOBEPXHOCTKU TEMNOOBMEHHUKOR (OxNnaguTenen rasa) c BO34yLUHbIM OXIaXOeHWeM, BXOAALWUX B COCTaB CU-
CTEM OXNaxOeHua rasa, T. K. NPy HapyLlleHWW NpoLecca oxNaxaeHns rasa napoobpa3oBaHue OTCYTCTBYET U
Tpyb6kun TennoobMeHHUKOB, Kak NPaBumno, BLIXOAAT U3 CTPOSA B pesynkraTe neperpeea.

6.75.7.3 [onyckaeTcH He y4uThiBaTb Nnowaib HeM30nMpoBaHHOW NOBEPXHOCTM KOHOEHCATOPORB C BO3-
OYWHBIM OXnaxgeHneM, obecrnedmBaloLlinX Kak YaCTUYHYH, Tak W MOMHYI0 KOHZEeHcauuto, Npyu cobnogeHnn
OBYX YCINOBUMN:

- TpyBKM KOHOEHCATOPOR SABNAKTCA CAMOLPEHUPYOLLMMUCS;

- B CXEME He NpefyCcMOoTPeH PerynupyroLLLInia KnanaH UM Hacoc, COeAMHEHHbIN HEMOCPEACTBEHHO C Bhbl-
XOO0M XUOKOCTW U3 KOHAEHCATOpAa, KOTopble NpenaTcTBoBany Obl APEHUPOBAHUKD KUOKOCTU BO BPEMSA MNo-
Xapa.

WckntodeHre HeobXoAMMOCTM yYeTa aTon nnowagn obbACHAETCA Tem, YTO B Cly4Yae noxapa npoLecc
KOHOEHCaLUN NpeKkpaliaeTcsa U Becb OCTaBLUMIACA KOHAaeHcaT cBoboaHO cTeKaeT caMoTeKkoM B cOOpHUK, pac-
MOMNOXEHHbIA HUXE MO TEXHOMNOMMYECKON CXEME.

Ecnu ykazaHHbIE BhILLE YCNOBUS HE BLINMOMNHAKTCSH, TO NPWU ONpefeneH OrHEBLIX HAarpy3oK KOHOeHca-
TOp crnefyeT paccMaTpuBaTth Kak oxnaguTenb MOKOCTU cornacHo 6.15.7.4.

6.15.7.4 BaxHO y4uTbIBaTL, YTO ONA OxnaguTenen XWOKOCTU U KOHOEHCATOPOB, HE OXBaYEHHbLIX B
6.15.7.3, B Ka4ecTBe Mrowjagn cMa4ymBaeMoi NOBEPXHOCTU MPUHUMAKT Nnouwanbs HeM3onMpoBaHHOW NoOBepxX-
HOCTK TPYDOK, pacnonoeHHbIX B 30He BO3MOXHOMO BO3AEWCTBMS OTHS MPW MoXape WU Ha pacCTOAHMMW He Bbille
7,6 M OT ypOBHS MOBEPXHOCTW, HA KOTOPOM B TEYEHWE ANUTENBHOIO BpEMEHMW MOXET NOAAEPNKUBATLCSA FOPEHUE
(Hanpumep, oT nanybei/nnatdopmMbl CO CNMNOLWHLIM HAcTUnoMm). [Ina Tpybok oxnaguTeneit, pacnonoXeHHbIX
Bbile 7,6 M OT YPOBHSI MOBEPXHOCTUW, HA KOTOPOW B TEYEHNE AMUTENBHOrO BPEMEHW MOXET NOLAEPKUBATLCA
ropeHue, nrowais cMmaduBaeMon MOBEPXHOCTU NMPUHUMAaKT PaBHOW HYMK AN arperatoB ¢ NpUHyOUTeNbHOW
BeHTUNsAUMen (TPyOKM 3KpaHMpyOTCA OT BO3OEWCTBMSA TEMMOBOro U3Ny4eHus) n pacyeTHON nnowagu Tpyo-
HOro ny4ka (onpegensaercs Kak NpoM3BeAeHNe ANVHbI Ha WWPUHY) — A7 arperaTos C NPUTOYHO-BLITSXHOM
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BeHTUnAuMen. NMpun BblMMCNEHWU BENUYMHBI TENMOMNOrMOLWEeHWs Nog Bo34eMCTBUMEM OrHa cregyeT MCNofib3o-
BaTb ypaBHeHus (5) 1 (6), npun aToM KO3 HMLMEHT, NOKa3biBAKLLWA, Kakasa YacTb NMNoLaan cMadnsaeMon no-
BEPXHOCTU OT 0BOLWel Nnowanan NoOBepXHOCTU NOABEPKeHa BO3OEACTBUIO Noxapa, NpuHMMaeTca pasHbim 1,0.

6.15.7.5 B kadecTBe pelleHuin No MMHUMK3auMn HEraTUBHLIX NOCNEACTBUN NoXapa cnegyet NpUuHMMaTh
BO BHMMaHMWe, 4TO Mpu noxape, Kak NpaBuMno, BO3HUKaeT HeobxoaMMocTe B cOpoce gaBneHus ¢ npedenbHo
Sonbwmrmmn Harpyskamm cbpoca, ocobeHHO B Criydae ¢ OXNagnTenamm XXMAKOCTY C BO3AYLHbIM OXMaX4EHNEM.
YcTpoicTteo cbpoca gaeneHms ¢ HeOGXOL4UMOW MroLwanbo NPOXOLHOTO CEYEHMN B Crydae noxapa LOMmKHO
obecneyntb cOPOC BCEro COAEPXKMMOrO Takoro OXNaauTens »KUOKOCTU B TEYEHWEe HEeCKOMbKUX cekyHa. He-
0B6X0AMMO YyUYMTBIBATL, YTO MO OKOH4YaHWK cOpoca COOAePXUMOro OXINaguUTens XUAKOCTU NOBEPXHOCTL TpyOOK
He ByOeT cMayMBaThbCs, B pe3ynbsTare Yero npy KOHTakTe ¢ OrHeM TpyOKu BhIAOYT M3 CTPOSA M3-3a Neperpera.

Mpwn paccMoTpeHUK cueHapus noxapa He crnefyeT onpefensaTs pasMep NPOXoAHOMo CeYeHUs YCTPOUCTB
cbpoca nasneHuns ons Tpybonposogoe. BmecTo ycTpoicTe c6poca AaBneHns Ans YMEeHbLUEHUs NocnencTBUiA
BO3LEWNCTBUS OTHsI Ha TPyBONpoBOAb! AOMKHbLI OblTe NPeayCMOTPEHbI MEPONPUSATUA Mo obecnevyeHunto 3aLym-
Tbl OT OTH$, ONTMMaribHOMY pacrnonoxeHuio 06opyaoBaHus U ap. AHANOMYHO HEOBXOAWMO YYMTLIBATb, YTO
Npv pacCcMOTPEHUMU CLEeHapua noxapa BMeCTO NMpUMeEHEHWs YCTPOMCTB cOpoca aaBneHus Heobxoaumo pac-
CMOTPEThL pa3nNuyHble BApUaHTbl YMEHbLUEHWUA NOCNeACTBAN Noxapa W Ans TennoobMeHHUKOB ¢ BO3OYLWHbIM
oxnaxaeHnem:

a) TennooBbMEeHHMKN C BO3AYLIHbIM OXNaxOeHWeM He criefyeT pacnonarath Hag obopynoBaHUEM, CO-
Aepxalum unn TpaHcnopTupytowmum bonbwme obvemsl JIBX. K gaHHoMy obopyaoBaHUO OTHOCATCS:

1) Hacocbl, TENNOOBMEHHWKN, YPaBHUTENbHbIE EMKOCTW, PeBonepbl U HAaKOMMTENM,
2) x TpybonpoBogam, pacrnonoXeHHbIM Ha 3cTakafdax, AaHHoe TpeboBaHWe OONycKaeTcs He Mpu-
MEHATh;

b) Heobxogumo pazpaboTaTe MepPONPUATUSA, UCKMHOYAKOLLKE BO3ZMOXHOCTL BO3ZHUKHOBEHWUS NoXapa npo-
nuBa Nof yCTaHOBMEHHbIM Ha nanybe/nnatgopme co CRMOLWHbIM HACTUIIOM TENMO0BMEHHWKOM C BO3AYLIHbLIM
oXnadkgeHneMm (Hanuyme OpeHaXHblX CUCTeM, YCTaHOBKa KOMUHICOB);

c) TennooOMeHHUKM C BO3QYLWHbLIM OXNa)AeHWeM crefyeT pasmellaTb NMbo Ha BHELWHMX rpaHMuax
TEXHOMOMMYECKOW YCTAaHOBKKU, NMBO HA MakcMMarnbHO BO3MOXHOM yaaneHuu oT apyroro obopynoBaHus, 3a-
NOMHEHHOTO XUOKOCThHO;

d) ecnu NpuBefeHHbIE Bhille KPUTEPUM MO PACMONOXEHWIO TENNOOOMEHHUKOB C BO3AYLUHbIM OXNaxae-
HUEeM He MOryT BbITb BbINMOMHEHbI, CreayeT:

1) paccMoTpeTb BapuaHT MCMOMb30BAHWA aBTOMAaTUYECKOW CMCTEMbI OPOLUEHWS BOLOW ANA OXnax-
JeHusa Tpybok Ha criyydai noxapa,

2) B Ka4yecTBe anbTEpPHATUBHBLIX JAHHOMY BapuaHTy pacCMOTPETbL HEOOXOOAMMOCTE M BO3MOXKHOCTb
NPUMEHEHUA CPEeNCTB TeXHONOMMYECKOro OTKMOYEHUS TENNOOBMEHHUKOB C BO3OYLUHBIM OXMax-
OEHMEeM 0T eMKOoCTen, cogepxawmnx bonbwne obbemsbl XMAKOCTU. [pennodYTUTensHbBIM CNOCO-
DOM TEXHONOrMYecKoro OTKMKYeHUsA ABNAETCA UCMNOMb30BaHWe AMCTAHLMOHHO UK aBToMaTnde-
CKW yrpaBnsembIX KnanaHoB. [lonyckaeTca Takke TeXHONOrMYeckoe OTKINYeHne, BbIMoMHAeMoe
BPYYHYIO, NMPU YCIIOBUK, YTO KrnanaHbl pacnonoXeHbl Ha y4yacTke, JOCTYMHOM NpuW noxape;

e) Npu HEeBO3MOXHOCTW obecneyeHns OnepaTMBHOMO TEXHOMOTMYECKOro OTKITKYEHWUS TennoobMeHHu-
KOB C BO3QYLUHLIM OXNa)AeHWEM OT eMKocTel, cogepxawmnx 6onbwve obbemsl JIBXX unu MK [Hanpumep,
NpW pacnonoXeHun B COOTBETCTBUM C TEXHOMOTMUYECKON CXEMON TennoobMeHHUKa C BO3OYLWHbLIM OXnaxae-
HUEM MEXOY PeKTUMUKaLMOHHON KONOHHOW 1 cOOpHUKOM opoluaroLlen dgpakuun (rermsl)] cnegyet npeg-
YCMOTPETb BO3MOXHOCTb CBODOAHOMO OpeHMpPOBaHWS TennooOMeHHWKa C BO3AYLIHbIM OXNaXaeHWeM Hemno-
CpeaCcTBEHHO B PEKTUMMKALWOHHYIO KOMOHHY Mnn cOOpHMK opoLuarLllern pakuum, YTo CBOAUT K MUHUMYMY
nrowaab cCMaduBaemon NOBEPXHOCTU, NOOBEPXKEHHON BO3AENCTBUID OMHS.

6.16 CTpynHoe ropeHue

3awmTa oT BO3OENCTBMA CTPYMHOrO noxapa AOCTUraeTcs NyTem WUCMOMb30BaHWUA CPEACTB, K KOTOPLIM
He OTHOCATCS yCcTponcTBa cbpoca faBneHus, T. K. NpyY NOBPEXOEHWW, BO3HUKAKLLEM M3-3a NTIOKANbLHOro nepe-
rpeea, MpuMeHeHue ycTpoiicTea cbpoca gaBneHus HeadpeKTuBHO.

Cnegyert y4nTbiBaTh, 4TO A5 CTPYWHOIO rOpPeHMst CAOXHO NPOrHo3MpoBaTh MeCTOPacnoNOKeHNe y4acT-
KOB KOHTaKTa c nrnameHem. CTpyiHoe ropeHve cosfaeTt bonee BbICOKME OTHOCUTENBLHO NoXKapa nponuea Te-
NMOBbIE HATPY3KW HA CMa4YuBaeMble U HECMa4YBaeMble MOBEPXHOCTU COCyaa BCNeACTBMUE BbICOKUX TeMMNepa-
TYp NnameHun (BHYTPW CTPYMHBIX NOXKAPOB MIHOBEHHbIE NMOKANbHEIE NMOTOKU TEMMNOTHl 4OCTUraloT BENUYKHLI 0,0
300 KBT/Mz), Npu 3TOM OT CKOPOCTU CTPYM OrHS 3aBWCUT NMoLlagb NOBEpXHOCTW, 3anMBaeMon Bogow ans no-
apoTyLeHus npu cpabaTblBaHUN CUCTEMbl BOASIHOTO OPOLLEHUS U/WMKM MCMOoMb30BaHNKM NadeTHbLIX CTBOMOB.
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HeobxogMmo NpuHATE K CBEAEHWI0, YTO CTPYMHOE ropeHue MOXEeT BO3HWKaTb npu BbiBpoce B aTMoc-
depy MK/JIBX nog pasneHwem. MNpu atom obopynoBaHue mMoxeT ObiTb NMOBPEXOEHO W3-3a MHTEHCMBHOMO
TNoKanLHOro neperpeea yvacTka ero MeTannmuyeckol CTEHKM, BbI3BAHHOIO BO3LEMCTBMEM Ha HEro niamMeHu
cTpyiHoro ropeHus. MoepexaeHne 06opyaoBaHNA MOXET NPOM30NTU M Be3 pocTa AaeneHus B obopyaoBaHuu
00 3HAayeHWa OaBMeHWs HacTPOWMKM yCTpolcTBa cbpoca AaBneHus, YTO ABMSAETCA CneacTBUMEM NOoKanbHOro
XapakTepa Harpesa, Npu KOTOpOM TeMnepaTypa OCHOBHOM 4YacTh o6bemMa KUOKOCTH NOBLILLAETCH He3Ha4Yu-
TenbHo. CnegosaTtenbHo, HEOBXOAMMO YYUTBIBAThL, YTO YCTPOMCTBO cOpoca AasneHus (T. e. yCTPOWCTBO 3a-
LWMTbI OT NPEBLILLIEHUS AABMEHWS) MOXET HE NPeaoTBpaTUTb NOBPEXKAEHWE COCYAa NPW KOHTAKTE C NramMeHem
CTPYWHOTO ropeHus.

Heobxogumo npuHATE BO BHMMAaHUE, YTO MPU NPOEKTUPOBAHUKM CUCTEM 3aLUNTbI OT CTPYWHBIX MOXa-
pPOB OCHOBHOE BHMMaHWe crnefyeT yaoensaTe He CUCTeMe orpaHmyeHust u cbpoca naeneHus, a npegoTBpalle-
HWUKO BO3MOXHbIX YTEYEK, 4TO obecrneqnBaeTca NpoBeaeHUeM COOTBETCTBYIOLEro TeXHWYecKoro obcnykusa-
HUA U/MNY NPUMEHEHWEM TaKMX CUCTEM MUHUMKW3ALWK NOCNeaCcTBMI, Kak CUCTEeMbI 3aLLNTLI OT OFHS, CUCTEMbI
OrpaHUYeHus JaBneHus, U3onauns yTeyek, a Takke COOTBETCTBYIOLMM pasMeLlleHneM Unm MuHUMu3agnen
Konu4yecTtBa obopygoBaHusi u/unu TpybonpoBoaoB, M NPOTUBOABRAPUIAHBIX MeponpuaTuii. CrnegyeT y4YuThIBaTh,
4YTO NPUMEHEHMWE 3aLlUTLI OT OrHA obecnedYnBaeT yBenuyeHne BpeMeHn NpOTUBOCTOSAHMS NoXapy (KOHTakKT C
nnaMeHeM MOXeT NMPUBECTU K MOBPEXAEHUIO COCyaa MeHee YeM Yepe3 5 MUH, B 3aBUCUMOCTU OT TOMLLMHBI
N Matepuana CTEeHKW COCyaa), HO MOXEeT He NPefoTBpaTUTh NOBpeXaeHWe, Tak Kak CyLLeCcTBYeT BEPOATHOCTb
paspyLUeHUss OTHEBON 3aLUUTbl B pe3ynbrate NpakTU4ecKkM MrHOBEHHOrO AeWCTBUS NNamMeHn CTPYWHOTO rope-
HUsi. CucTeMbl orpaHMyeHns gasneHns paccmaTpuatoTes B 6.20. CnenyeTt 0TMETUTb, HTO B OT/IMYME OT NoXa-
pa nponuea CTPYMHbLIA NOXap MOXHO MOMHOCTBI «MOracuTby» NOCPEeCTBOM OTCEYEHUSI UCTOUMHUKA CTPYMHOIO
noxapa (B Ka4ecTBe KOTOPOro MOXeT BbICTYNaThb, Hanpumep, Tpyba, nmerollasa Teds, cocyn unu apyroe obo-
pyooBaHWE) M NOCPELCTBOM CHUMXKEHWS OABMNEHUS B 3TOM UCTOUYHUKE.

6.17 OTKpbITMe KNanaHoB C PY4HbIM ynpaBneHueM

HM)KEI'IEDE'—IMCHEHHI:IE NONoXXeHud HEOGXOJJ,I/IMO NPUMEeHATb K cnyYadM HeCaHKUMOHWMPOBaHHOIMO OT-
KPbITUA KNanaHOB PYYHOro yrnpaeleHnA, KOTOpOoe NpUBOAUT K POCTY AaBleHWA B COCyOe. npOﬂyCKHaH cno-
CoBHOCTb yCTpOF‘ICTBa 06poca AaBlneHnd, YCTaHOBITIEHHOIO Ha cocyne, 4OIKHa obecneuynBaTb npoxoxageHue
NMOTOKa Cpelbl C pacxogoM, paBHbIM pacxody 4epes OTKprTbIﬁ KnanaH. npDI'IyCKHyI-O cnocobHOCTL Knanava
PY4YHOTO ynpaBleHud H806XO,DMMO onpegendaTb NpyU NpoxXoxaeHW NOToKa cpedbl B €ro NnonmHOCTBH OTKPbITOM
nonoXxeHun Npy gaBneHnn B CoCyae B yCrnoBUAX pooca. B crniy4dae ecln 4epeal KnanaH npoxogut MrHoBeHHO
nenaparnwanaca XMOKoCTb UK C.bﬂ}OI/IJJI, KOTOprl?'I Bbl3blBaeT UcnapeHwe cogepXmmoro cocyna, 1o gonycka-
eTCsl UCMONb30BaTb 3KBMBANEHTHbIE 3HaYeHWs obbema WUnu Tennocogep>XaHus. B OHDE,EI,EJ'IEHHI:WI MOMEHT
BpeMeHn H906X0,E|VIMO paccMaTpueaTte HECaHKUMOHWPOBaAaHHOE OTKPbITUE TOJIBKO OOHOrO KramnaHa pyYHOro
ynpaeneHuA.

6.18 OTKa3 aneKkTpocHabxeHUsA

6.18.1 O6LwWmMe nonoxeHUnA

Cnepnyet yuuTbiBaTh, YTO Ona onpefeneHus TpeboBaHuiA Kk cbpocy OaBneHWsi, BbI3BAHHOMY Mpekpa-
LLeHWeM MofaYMn 3MNEeKTPO3Hepruu, HeobXodMmMo BLIMOMHUTE aHanua paboTbl YCTAHOBKW UMW CUCTEMBI, NMO-
3BONSALMIA ONPefeniTh, HA KakoM 0DopyaoBaHUKM OTPaXaeTcsl 0TKa3 3NeKTPoCcCHabXeHUs 1 Kak 0TKas 3Toro
060pynoBaHUA BNMSIET HA NPOLIECC SKCNNyaTauun yCTaHOBKM.

TpebyeTcsa y4yecTb NONOXKeHUS, NpuBedeHHble B 5.3.5 1 5.3.6.

Cnepnyet OTMETUTb, 4TO HaNM4ue pesepBHoOro obopygoBaHua, Npu HeOBXoAMMOCT aBTOMaTUYECKN BBO-
OUMOro B 3KCnryaTtauuto, obecneynBaeT yBReNMYEHUE BPEMEHW HaXoXAeHUsA YCTaHOBKU B AENCTBYOLLEM CO-
CTOAHUM OO0 MakCUMyMa, CBEAEHME K MUHMMYMY HapyLleHUi ee paboThl W, KaK crnefcTBUe, BLINONHEHUE 3a-
OAaHHbIX NokazaTtenei Npou3BoACTBa NpoayKUuMK. Mpu 3ToOM HEOBXOOMMO YYUTLIBATE, YTO MOCTPOEHME CAMOMN
CXeMbl 3NeKTpocHabxeHns, o4epegHoCTb PaboThl ee KOMMNOHEHTOB U HENOCPEACTBEHHO CaMW KOMMOHEHTBI HE
obecne4ymBaloT ee MoMHYy HadexXHOCTb U 6e30TkasHOCTb (PYHKLUMOHUPOBAHWSA, CNeAoBaTeNbHO, HE ABMAKTCA
KpUTEPKMEM NpKW BbiGope 0TAenbHbIX BENWYUH Tpebyemoro cbpoca.

6.18.2 AHanu3 oTKa3sa aneKTpocHabxxeHuUs

OTka3 anekTpocHabXeHWs cnefyeT aHanuanpoBaTk MO CNefyLW M HanpaBneHUusam:

- NpeKpaLlleHne nogayu aNeKTpo3HepruM B NokansHoM maclitabe ons ogHol eguHULLI 060pyaoBaHUS;

- NPOMENKYTOYHOE WIM YacTU4HOE MpekpalleHWe nogadun 3NMeKTPOo3HepruM Ha oguH pacnpegennTens-
HbIW LLEHTP, OOWH LEHTP yNpaBneHnsa anekTpoaBuratensamu u T. A.;
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- NONHOEe npekKpauweHune nogadn SNeKTPO3HEpPrMn Ha BCe MeXaHW3Mbl C 3NneKTponpuBogamMn OOHO-
BpEMEHHO.

BnusaHne npekpaweHmna nogaydyy areKTposHeprnmni B NoKarbHOM macwTabe crnenyet paccMmartpuBaTth B
cnydasx, Kora oHO oTpaxaeTcA Ha OTAEeNbHOM OﬁOpy,El,OBaHMM, TAaKOM KaK HacOCbl, BEHTUINMATOPbI M KNanaHbl C
ANeKTpU4YeCKuM npmneogom. [Nocne BoccTaHoOBNEHUSA WTaTHOIo pexunma paﬁOTbI OGODy,EI,OEIaHMFl TDEGOBaHMFI K
Cﬁpocy AaBleHna cnegyer onpefendaTtb NCXo4Aa U3 MONOXEHWN, npueeeHHbIX B COOTBETCTBYHOLMX pa3fenax
HacToAwero ctaHgapTa.

HEOGXO,EIMMO Y4YUTbIBATb, YTO NMPOMEXYTOYHOE UIMK HYaCTU4YHOe NpeKpalweHne nogaduv 3rnekTpoaHeprun
MOXeT oKa3aTb bonee Cepbe3HOoe BNMAHKE MO CpaBHEHWUIO C OABYMA OPYrMMU BUOAaMKW NMpeKpalweHua nogadn
SNeKTpO3HEPTUN.

MNonHoe npekpaiweHne nogayn anekTpoaHeprmm TpeﬁyeT OOMNOMHUTENBHOW I'IpOpaﬁOTKI/l C Uenbr BbINOI-
HEHWA aHanun3a N OLUEeHKH KOM6MHMDOBaHHOFO BITMAHNA OTKa3a HECKOINbKMNX eauHWL, OGOpy,EI,OBaHVIH. TpeﬁyeT-
CA y4eCTb BO3MOXHOCTb OOHOBPEMEHHOIO OTKPbLITUA KIanaHOB C6p008 naBneHna B HECKOJIbKUX CUCTEMaAX,
ocobeHHO ecrnn C6DOC NMPON3BOANTCA B 3aKPbITYHD CUCTEMY.

6.19 OTkas TexHonorM4eckoro o6opynoBaHuA

6.19.1 TpeGoBaHuA Mo 3aujume mexHosloauyeckozo ob6opydosaHus om omkasa

TexHonornyeckoe W nogobHoe obopygoBaHMe OOMKHO ObiTh 3allMLLEHO MOCPEeACTBOM YCTAHOBKW
ycTpoicTea cbpoca gaBneHns ¢ 4OCTaTOYHOW NPOMYCKHOW CnocOBHOCTLI0 BO M3bexaHue NpeBbIlleHus 0aB-
MeHWs B criyyae BO3HUMKHOBEHWSA BHYTPEHHEN HEUCMPaBHOCTM TexXHonornyeckoro obopyqoeaHus, 4To onpege-
nAeT HeobxooUMOCTh:

- yCTaHOBMNEHWA XapakTepa ¥ 00beMOB BO3MOXHOIO BHYTPEHHErO NOBpeXAeHNs;

- ycTaHoBneHus Tpebyemon ckopocTu cbpoca gaBneHus, ecrnv NpeBblLUEeHUE OaBNeHNA Ha CTOPOHE HU3-
KOro gaBreHmsa TennooOMeHHWKa 1/unm nogktodaemoro 06opygoBaHUsa BO3HMKAET B pe3ynbTaTte NoBpexde-
HUS;

- BbIbopa ycTpoicTBa cbpoca AaeneHns ¢ 4OCTaTOMHBIM O4NA NpefoTBpaLleHnsi NpeBbilleHns JaBneHns
ObicTpooENCTBMEM;

- MpaBWbHOMO Bbibopa MecTa ONs pasMeLLeHnsl yCTporcTBa cOpoca AaBneHus ¢ Lenblo obecneyeHns
CBOEBpeMeHHoro obHapyeHus NpeBbILUEHUA AABMNEHWMSA U PearMpoBaHns Ha Hero.

CnegyeT y4nTbiBaTb, YTO MEPONPUATUA NO 3aluMTe OT MpeBbilUEHWs AaBreHus, npegycMmaTpuBaemMele
ANs TennNooBMeHHKMKa 1 NOAKMIYaeMblX K HemMy TpyOONpoBOA4OB, HE MCKMOYaT HEODXOAWMOCTb MPOBEAEeHNS
aHanu3a onacHOCTEN TEXHONMOrMYecKoro NpoLecca C Lienbio pacCMOTPEHWSA 1 y4eTa BO3MOXHbIX MOCNEeaCcTBUNA
BIMSAHWS YTeYKK B Nt0OOM NPOMEXKYTOYHOM MOTOKE Ha TeXHOMOorM4eckuii npouecce.

[aHHble NonoxeHusa onpegensTca YCNOBUAMM, BO3HUMKAKOLWUMMKM NpU paspylweHnn Tpybok Tennoob-
MEHHWKA, W HE YYUTLIBAKT XMMWUYECKYH) peakuuio, NpoTekawLly B cnyyae cMelleHus pnwounga BbICOKOro
OaBneHvs ¢ pniougoM HM3Koro AaeneHns. B cnyvae, ecnv 1ennoobMeHHUK COOEePHUT XUMUYECKN aKTUBHbIE
BellecTBa, Heobxoaumo paspaboTaTe TEXHMYECKWE peLleHus Mo NpegynpexaeHnio NoBbleHUs SaBrneHus,
Cc03aBaeMOoro Npu NPOTEKAHUN XUMUYECKOW peakumu, Bonblue CKOPPEKTUPOBAHHOIO OaBNeHUs ruoponcnbi-
TaHWA Ha CTOPOHE HU3KOro AaBneHns TennoobMeHHuka (cM. 3.56 n 5.3.2).

6.19.2 PaccmoTpeHue BO3AeNCTBUA AaBneHus

MonHoe pazpyweHve TpyOkKn, cogepallein GonbLioe KoNMYecTBo ononaa ¢ BbICOKMM JaBMeHneMm, cre-
OYEeT cYMTaTb ManoBEPOSITHLIM, HO BO3MOXHbIM cOObITMEM. Manasi yTedka MOXeT, C Manol BepOSATHOCTLH,
MPMBECTK K NPEBLILLIEHNIO OaBneHus B TenaoobMeHHMKe BO BpeMsi IKCMyatauuu, npu 3ToM Heobxoaumo
YUYMTLIBATb, YTO TaKasd yTeuyka Ha CTOPOHE HM3KOrO OABMEHWUS MPU HAXOXOEHUN ee B 3aKpbiTOM (OTCEYHOM)
MONOXEHNN MOXEeT NMPUBECTW K NpeBbileHno gaBneHus. CrnedyeT cyuTtaTb ManoBeposATHbIM, YTO MPUYKMHON
noTepu repMeTUYHOCTW HA CTOPOHE HU3KOTO OABMNEHUs ¢ nocnefyrlum BeibpocoM B aTMocdepy SBMNsSeTcs
paspylleHue Tpybku B criyyae, korga AaBreHWe Ha CTOPOHE HW3KOro AaBreHus (BKMo4as CUCTEMbI, Npeg-
LWeCcTBYLMEe W Nocneaylowme no TeXHONOrM4ecKon cxeme) BO Bpemsl paspylleHnsa TpyOku He npeBbiliaeT
CKOpPPEKTUPOBaHHOE AaBrneHne rugponcnsitadus (cM. 3.56 n 5.3.2). Npu npoekTnpoBaHUM OOMyCcKaeTcs npu-
HUMaTb 3Ha4YeHWe OaBreHWsl, OTNUYHOE OT CKOPPEKTMPOBAHHOMO AaBMeHWa rMAPOUCTbITAHUA, NPU YCNOBUN
npoBegeHus COOTBETCTBYILLENo OeTanbHOro TEXHWYECKOro aHanusa, NoATBepxXOarllero Manyi BeposT-
HOCTb MoTepu repMeTU4HOCTU. MakcuManbHO BO3MOXHOE [aBrieHMe B CMCTeMe BMeCTO pacyeTHOro Jaene-
HUS OOMYyCKaeTCs UCMOMb30BaTh B KaYeCcTBe AaBMNeHUsl Ha CTOPOHE BbICOKOro JABMNEeHUs B KaXO0M KOHKPETHO
paccMaTpyBaeMoM crydae npu Hannyun GoNbLION pasHULbl MeXay pacyHeTHbIM U pabo4um gaBneHuem ans
CTOPOHLI BbICOKOTO AaBneHus TennoobmMeHHuKa.
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C6poc pgaBneHuss B criydae paspylueHus Tpybkm He TpebyeTcs, ecnu gaBreHue Ha CTOPOHEe HU3KOro
OaBneHus TennoobMeHHWKa (BKMOYaa CUCTeMbl, MpefllecTByOLMe U Nocrnefyolne No TEXHOMOrMYecKom
CcXeme) He NpeBblllaeT BbilleyKasaHHble KpuTepun. PUCkK Bbixoda 13 cTposi TennoobMeHHWKa Npy paspylue-
HUKW TPYOKM BO3MOXKHO MUHUMWU3NPOBATL NOCPEeACTBOM MPUHATUA CNenyLWNX TEXHUYECKUX pelLleHniA:

- YBEMNUYEHWS PACYETHOro AaBNEHUs Ha CTOPOHE HWU3KOro AaBNeHUst TennoobMeHHMKa (BKMKYasa cucTe-
Mbl, NpeaLlecTBYOLME U NOCNeaytoLLne No TEXHONOTMYECKOW CXeMEe);

- /v Npu NPoXoXAeHUN NOTOKA Yepes pa3pyLueHHyo Tpybky 3a4aHHOe 3HavyeHue gaBneHus He byaet
npeBkILLEHO, W/unu npn 3Tom ByneT obecneunBaTbes cbpoc gaBneHus.

6.79.3 OnpepeneHue TpebyeMoro pacxoga npu cbpoce gaBrneHus

CnepyeT yunTbiBaTh, YTO B NPOLIECCE 3KCMNyaTalun BHYTPEHHEE NOBPEXEeHUEe MOXET BapbMpPOBaTLCS
oT HeCKOHEYHO Manon yTeykn A0 NonHoro paspywenusa Tpybku. Mpu onpegenennn Tpebyemoro pacxoga Bo
Bpems cbpoca gaBneHus Onsa yCTaHOBUBLLETocs NoToKa cneayeT UCX04WUTh U3 CNedyrLnX NoNoXeHWA:

- NoBpexaeHne Tpybku NnpeacTaBnseT pa3pbiB 0QHON TpyDBKy;

- NpegnonaraeTcs, YTO NOCNeACcTBUA NOBPeXAeHUA TPYOKU NPOABNSIOTCS C HAPYXXHOW (MPOTUBONOMNOX-
HOWM TPyOHOMY Nyu4Ky) CTOPOHbI TPYBHOM peLueTku;

- NnpegnonaraeTcs, YTo (oK BLICOKOTO AABMNEHUS NPOTEKAET Kak Yepes OCTaToK paspyLUeHHon Tpybku
B TPYOHOI pelueTke, Tak v Yepe3 Gonee ANUHHYKO YacTb TPyOKu.

BmecTo npuBeneHHOro Boille Noaxoda AoMycKaeTCa UCMOoNb30BaTh YNPOLLEHHOe NPennonoxeHue, Npu
KOTOPOM paccMaTpuBaloTCSH ABa BbIXOAHbIX KOHEYHLIX yYacTKa TPYOKU, T. K. B 3TOM cnyyae nony4yatoT 60nblwmve
3Ha4yeHuWs pacxofa noToka npu cbpoce gaBneHus, Yem Npu NoAXoAe, paccMaTpUBaKOLLEM OMTMHHYK OTKPbITYH
TpybKy v ocTaTok TpyDKM B TpyOHOW pelueTke. JuHaMuyeckuid noaxod TpebyeT BbIMONHEHWS aHanuaa, no pe-
3ynsTatam KOTOPOro onpefensawT HeobxoaMMocTb Bbibopa NoBpexXaeHUs B BUAE YaCcTUYHOrIO (He Mo NonHoMy
NMPOXOOHOMY ceyvyeHuo TpyDKu) paspylueHus TpyOkn B Ka4ecTBE OCHOBHOMO MpUHLUUNA AN NPOEKTUPOBAHHUS.
Mpu onpepeneHun ckopocty cbpoca faBneHus HeoBXoAMMO YyYeCTb KOMMYeCTBO XUAKOCTM, MIHOBEHHO WUC-
napsioLleics Nubo B pesynsrate CHUXEHWA aBnexnns, nnbo, B cnyyae Harpesa napoobpasyrLmnx hnongos,
BCneacTeMe KoMOWMHMPOBAHHOIO AEACTBUS, BbI3BAHHOIO CHMXKEHWEM AaBneHuns u napoobpasoBaHMEM Mpu He-
nocpeacTBEHHOM KOHTaKTe dnionga co cpefdol Ha CTOPOHEe HWU3KOro AaBneHus, UMetoLen bonee BbICOKYH
TeMmneparypy.

Ona cdonwoungos, He NposABNSALWMX Napoobpasyllmnx CBOWNCTB NPH NPOXOXAEHUM Yepe3 oTBepcTMe B
noBpexaeHHon Tpybke, ckopocTs cbpoca AaBreHus Yepes OTBEPCTUE B NOBPeXaeHHOW Tpybke HeobxogMmo
paccuuThbIBaTh C UCMOMNb30BaHUEM YPaBHEHWW ONS HECKUMaeMoro notoka. [ns napa, npoxogsiero yepes
OTBEPCTME B NOBPEXOEHHOW TpybKe, He0BXOOUMO NPUMEHSATL YPaBHEHWS ANSA CXKMMaeMOoro noToka.

MeTod paccMoTpeHus ABYX(a3HOro NoToka cnegyeT MCMNonb30BaThk NpW ONpegeneHun ckopocTn copaoca
OaBneHnsl Yepe3 OTBEpPCTUE B NMOBPEXAEHHON Tpybke Ans napoobpasylowmx XUOKOCTER Unu OBYXMdaszHbIX
dnongoB. B cnyyasx MrHOBEHHOro vMcrnapeHwus oniomga Ha CTOPOHE HWM3KOro OaBrfieHusa TennoobOmeHHMKa
ONA NoToKa, NpoxoasLllero Yepes y4yactok Tpybkm 4o oTBepcTus (paspbiBa), BbI3BAHHOIO €€ MOBPEXOEeHUEM,
KOTOpOE, MO NPEeAnoNoXKEHWIO, NMOKanM3yeTcs B panoHe TpyOHOW peLueTku, crnedyeT MChnonb3oBaTb MeToabl
pacuyeta aByxdasHoro notoka. lNpn Beibope MmeTogda Anga pacdeTa notoka (ogHodasHoro nubo aByxdaaHoro),
npoxogsLlero Yepes TpyOHYO pelleTKy 40 OTBEPCTVA B NOBpexAeHHoW TpyDKe, crieqyeT yuMThiBaTh TONWMK-
Hy TpybHon peweTku. [Npu onpegeneHMM MUHMMAanNbLHOW OMWHBI TOPM3CHTaNbLHONC yyacTka TpybonpoBoaa,
Tpebyemoi Ans npMMeHeHWs METOL4OB pacyeTa OABYXda3HOro noToKa, PyKOBOLCTBYHOTCS COOTBETCTBYHOLLEWH
TEXHWYECKOW CnpaBoYHOW NUTEpaTypomn.

[ns onpegenenuns TpebyeMoro pasmepa NpoxogHOro ceveHns yCTponcTea cbpoca AaBneHns NpuMeHs-
0T ABa nogxoga:

- aHanu3 ycTaHOBMBLLErOCs NOTOKa;

- AMHAMUYECKNA aHanus.

Mpyv wucnonb3oBaHUM MeToAda YCTaHOBMBLUErocs noToka Tpebyembld pa3mep MPOXOAHOTO CEeYeHus
ycTpoicTBa cOpoca gaBneHwus crieqyeT onpedensiTb UCXo4A M3 pacCMOTPeHUst MOToKa rasa M/unu XUOKocTu
yepes OTBepPCTUE B NoBpexaeHHon Tpybke. 3HaueHWe nponyckHoi cnocobHocTu, obecnevnBatolee Tpebye-
MOe CHWXeHue JaBrneHus B TpybonpoBode Ha CTOPOHE HU3KOro AaBreHusl, NpUHKMMALOT cornacHo 6.79.5.

OpHoMepHY OMHaMWYecKylo MOAENb NPUMEHSIOT, KOrA4a Noaxon 3aknodaeTcsl B MOAeNMpOBaHUKM Npo-
dhuns gaBneHusa U CKa4ykoB AaBMneHus, BO3HWKaLWKMX B TeMMOoOMeHHKKe, C MOMEeHTa paspylueHus (paspbiea)
Tpybkn. Cnenyer yuuTbiBaTb, YTO NPUBEAEHHbLIE METOALI, KAK NPABUNO, BKIIOYAKT AMHAMUWYECKYH MOAENb
cLeHapusi paspyleHusa (paspblea) TpyOku M BpeMeHu cpabaTbiBaHWs ycTpowcTBa cOpoca gaBneHus, To4-
HOCTb KOTOpPOro Heobxoguma npu pacyete 3Ha4YeHUn aBNeHWUs B MOOEnNMW.
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AHanus sToro TMNa BbINOMNHAKT B AOMNOMHEHWE K METOoAy YCTaHOBMBLUErocs NoToka B criyyasx, Korga
B pacqeTe nosy4aeTtcs Honblloe pasnuyve Mexay 3Ha4YeHWAMKW PacyeTHOro AaBfeHWs Ha KadKgon u3 OBYX
CTOPOH TennoobmeHHuka (Hanpumep, 7000 klMNa n Bonee), ocobeHHO Korda CTOPOHa HU3KOro AaBleHus 3a-
NOMHEHa XWOKOCTLIO, 8 CTOPOHA BLICOKOrO AaBrneHus — rasoM unu rouMaom, MrHOBEHHO UCMapsaiowWwnuMmcs
NPy NPOXOXKAEHUN Yepes OTBEPCTUE B MOBPEXAEHHONW TpyOke. HeobxoamMmMo oTMeTUTh, Y4TO NpM Takmx obcTos-
TENbCTBAX NEPEXOAHbIE YCNOBUSA MOTYT MPUBECTU K NPEBbILLEHWNI0 AaBneHnsi bonbliemMy, 4emM AaBNeHUE UCTbI-
TaHWIA, faxe NPy HanM4MK 3awwnThbl B BUAE ycTporcTea cbpoca gasneHns. B aTnx cnyyasx Heobxoanmo npeg-
YCMOTPETb NPUMeHeHne JONONHNTENbHbIX TEXHWYECKUX PeLleHni Mo 3aLluTe OT NpeBbIleHns SaBneHuns.

6.19.4 YcTpoicTBa cbpoca AaBNeHUs U MecTa UX YCTAaHOBKM

CneayeT yuuTbiBaTh, YTO KOHCTPYKUWS TpyOonpoBodoB B paioHe TennoobMeHHWKa 1 MecTO yCTaHOBKM
ycTpoicTea cbpoca AaBneHnsa urpaloT BaxHylo ponb B obecrneveHuy sawmTel TennoobmeHHuKka. Tpebyetcs
paccMOTpeTh UCNonb3oBaHMe membpaH npefoxpaHuTensHbix MY » knanaHos cbpoca gaBneHus.

YetpoicTtBo cbpoca AaBneHus yctaHaenusakwT NGO HEMOCPEACTBEHHO Ha TennoobmeHHuke, nubo B
HenocpeacTBEHHON BNM30CTN Ha NOAKII0YAaEeMOM K HeMy TpybonpoBoae, 4To 0coBeHHO BaXHO, eCrnv CTOPoHa
HW3KOro AaBneHWsa TennoobMeHHWKa 3anonHeHa xugkocTelo. CneayeT yynuThIBaTh, YTO B 3TOM Criyyae ppoHT
pesKoro pocTta AaBneHwus NnepeMellaeTcs OT MecTa noBpexaeHusa Tpybku 4o MecTa YCTaHOBKM YCTPOWMCTBA
cbpoca gaeneHus TeMm gonblle, Yem bonee yaaneHHO pacnonoXeHo ycTponcTBo cbpoca gaeneHua. [onon-
HUTENbLHO TpebyeTca onpefeneHHoe BpeMs Ha To, YTOObl ras nNpeogonen MHepPLMIO XUAKOCTU Ha CTOPOHE
HW3KOTO AaBMNEeHUsl U YCTAHOBMUIICSA CTabunbHbIA NOTOK NO NUHUK cOpoca AasneHus. CnegyeT yYnTbiBaTb, Y4TO
LaHHbIN MPOLEecc MOXET NPUBECTM K BonbLIeMY NEPeXOLHOMY 3HA4YEHWUID NPEBbILLEHWA AaBNEHUS B TENNoob-
MEHHWKe, OeNCTBYoWeMy 00 TexX nop, noka He cpaboTtaet MIMY unu knanaH cbpoca aaeneHuns.

[Mpy HEBO3MOXHOCTK obecnevyeHns 3awMThbl TENNOOOMEHHUKOB (M NOAKNKYaeMbiX K HUM Tpybonposo-
AOB) NMOCPeACTBOM YCTAaHOBKW YCTPOWCTB cbpoca gaBneHus (Hampumep, Npv Hanuyum Bomblion pasHoCTH
LaBNeHUA Mexny BHYTpUTpyOHOW u MexTpybHOW 30Hamu) cnepyet NpUMMEHATL Opyrve cpeacTsa 3aluTbl
[Hanpumep, yny4dlleHHbIR COCTaB MeTanna, npoBegeHue Gonee 4acTbliX TEXHUYECKMX MPOBEPOK W NOBbILLEHWE
pacyeTHOro AaBneHUsA Ha CTOPOHE HWM3KOro AaBneHus (Bknw4asa TpybonpoBoabl, pacnonoXeHHbIe No cxeme,
Kak nepen TennoobMeHHWKOM, TakK 1 3a HUM, o cbpoca gaeneHus)).

CnegyeT onpenenute ANWTENBHOCTb MHTEPBana BpeMeHW, HeobxoavMmMoro Ana OTKPbITWUS YyCTpolcTBa
cbpoca gaeneHusa. Bpems oTkpbiTMA ycTpoWcTBa cbpoca AaBneHns pekoMeHAyeTca NoATBEpPAUTb Y ero us-
rotoBuTensa 1 obecnevynTb, YTOBLI OHO COOTBETCTBOBANO TPeboBaHWUAM, NPpeabaBNSEeMbIM K CUCTEME.

6.19.5 Bnusinue Tpy60onpoBOL4OB U TEXHONOIMYECKUX YCIOBUNA

[Ons onpegeneHus BnuaHuaA Tpybonpoeoaos NubBo nNpu UCKIKYEHUM HEOBXOAMMOCTH YCTAHOBKMN YCTPOW-
cTBa cbpoca gasneHus, nubo npu cHmkeHun TpeboBaHui kK cOpocy AaBneHus crieqyeT paccMOTpeTb Tpaccu-
poeky TpybonpoBoga cbpoca n coaoepkuMMoro (KMOKOCTb MMV Map) Ha CTOPOHE HW3KOro AaBrneHud Tennoob-
MeHHKKa. B cnyyae ecnn cogepXrmMoe Ha CTOPOHE HU3KOTo AaBreHns TennoobmMeHHKa HaxoanTCs B NapoBon
dasze, TO B pacyeT MPUHMMAIOT MOMHYK MPOMNYCKHYI CMOCOBOHOCTb BXOAHbLIX W BbIXOOHBLIX TpyBonpoBOAOB
npu YyCrnoBWM OTCYTCTBUSA B COCTaBe BXOAHBbIX TpyGonpoBoaoB obpaTHbIX KnanaHoB unu gpyroro obopynosa-
HWSA Andg npefoTBpalleHns obpaTHoro notoka. B cnydae ecnu CTOpoHa HU3KOro AaBfeHUs TennoobmeHHUKa
3anonHeHa XuAKoCcTeH, To adhheKTMBHAA NPoMyckHas cnocobHoCTe cucTeMel Tpybonposodos npu cbpoce
AaBMNeHWst, KOTOPY HeobxoouMOo yunTeIBaTh, AOMKHA ObITe onpegeneHa ncxoas us obbemMHoro pacxoga Kua-
KOCTW, 3aMonHABLUEN CTOPOHY HU3KOro AaBMneHWs TennoobmeHHWKa A0 paspyleHusa Tpybku. Heobxogumo
YYUTbIBaTb NPOMYCKHYK CNOCOBHOCTL Npu cbpoce AaBrneHus, KoTopas onpeaenseTcs YCKOPeHUeM XUOKOCTK,
3anonHALWEeR CTOPOHY HM3KOro AaBneHus TennoobMeHHuKa.

B cnyuvae ecnu B cucteme TpyGoNpoBOAOB, COEAUHEHHbBIX CO CTOPOHOW HWU3KOro AaBrneHUs Tennoob-
MEHHOro 0bopyAoBaHKs, yCTaHOBNEHEI KNanaHel, TpebyeTcs y4ecTb MX BWSHWE Ha NPOMYCKHYH CNOCOBHOCTh
cuctembl TpybonposodoB npu cbpoce AaBneHus B criyyae npesbllieHnd AaBneHus. KnanaHel, npegHasHaqveH-
Hble TOMBKO OMs OTCeYeHus TennoobmeHHoro obopydoBaHUsA OT TEXHOMOrMYECKOro mpouecca, AonycKaeTcs
cYMTaTb MOMHOCTLI OTKPLITEIMK. [pK onpegeneHun NPonyckHoW cnocobHocTH, obecnevyMBaemon CUCTEMON
TpybonpoBo4oB Npu cOpoce AaBneHu s, CYUTAIOT, YTO KnanaHbl, MCMonb3yeMble A perynvpoBaHus pacxoaa,
HaxoOsATCcs B MOMOXEHWW, COOTBETCTBYIOLLEM MUHUMaNbHOMY pacxody ONf KOHKpeTHoro npouecca. He cne-
AyeT NpUHUMAaTh 3TO JONYLEeHWe B Cnyyae, ecriv KrnarnaH MOXeT 3aKpblBaTbCsl aBTOMATUYECKN NPU BO3HUKHO-
BEHWUW aBapuHON CUTyaLUN.

6.79.6 TennoobmeHHUKM TuUNa «Tpyba B Tpybe»

MpumeHsaOT ABa TuNa TennoobMeHHUKOB «Tpyba B TpyGe», Npu 3TOM K MepBOMY W3 HMX OTHOCATCH Te-
NNo0BMEHHMKK, B KOTOPBIX B KAYECTBE BHYTPEHHMX TPYDOOK MCNOMb3YHTCS CTaH4apTHble Tunopasmeps! Tpyo,
a Ko BTOPOMY — TennooOMeHHWKN, B KOTOPbIX WCMOMb3yloTca TPyOKM C 3aJ4aHHOW TOMWMHOW CTEHKM, Kak
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npasuno, ¢ yTonweHHbIMW CTEHKaMMW. B arperartax, B KOTOPbIX B Ka4eCTBe BHYTPEeHHero KaHana unu pr6l{1/|
NCNonb3yeTcA prﬁa onpegeneHHoro TunopasmMepa, paspyweHue BHyTDEHHeF'I pr6bl B OTrnu4ue oT Opyrux B
CuctemMe ManoBepoATHO. HOSTOMy HET H906XO,£|VIMOCT[/! paccMaTpuBaTtk NOJIHOE pa3pylleHne prGKM B Ka4ye-
CTBe CUueHapusa, Tpe6yfou.|,er0 Hanu4uma yCTpOﬁCTBa CﬁDOCE AaBlieHus. CJ'IE,D,yQT YHNTbIBaTb BO3IMOXXHOCTbL BO3-
HWKHOBEHWA paspylwleHua pr6bi no CBapHOMY LUBY. nplfi NPOEKTUPOBAHUU HEOSXO,D,MMO paccMmaTpuBaTb Kax-
ObliA cnyqaﬁ B OTAENIbHOCTWU, BbINOJTHAA TEXHUYECKYH OLEHKY TOro, OTHOCUTCHA I paCCManVIBaeMbIFl cnyqa;ﬁ
K pa3pagy WCKITKOYEHUIN UNK HeT (Hanpwmep, B Cny4dyasax npuMeHeHus prGOK 3a4aBaeMON TOSMLLWHbLI CTEHKN
cnenyert onpefennTtb, 3KBUMBAaNEeHTHbI MM OHW CTaHOapTHbIM prGElM nnn HET).

6.20 CHuXeHWe gaBneHUs napa

6.20.1 OBLMe NonoXeHUn

CwncteMbl orpaHmMyeHs M cbpoca AaBneHnst NPUMEHSIIOT ANS YMEHbLUEHWS NOCNeaCcTBUN YTEYKM U3 CO-
Cyda NOCPeACTBOM CHMKEHWsSI pacxofa BblTeKalolwewn cpedbl uunu obbema cogepxvmoro cocyga oo BO3-
HWKHOBEHWUSI NOBPEXAeHWs cocyna. Kak npaBuno, cuctembl orpaHuYeHns U cbpoca gaBneHns Mcnonb3yTea
4N YMeHbLUEHUS BEPOATHOCTU MOBPEXOEHWs B CLEHapUsiX, BKNIOYAOWMUX NeperpeB (Hanpumep, noxap).
B cnyuae, ecnu TemnepaTtypa MeTanna noBbILIAETCA MOf BO3AEWCTBUEM ONHS, 3KI0TEPMUUYECKOW peakLuuu
nuBo HeyrnpaenseMblX peakuuil B TEXHONOIMYECKOM Mpouecce, TeMnepartypa Metanna MoxeT OOCTUrHYTb
3Ha4YeHWi, NPU KOTOPbIX BO3HMKAET Ero MexaHnyeckoe paspyleHue. CrnegyeT y4nTbiBaTb, YTO TaKoW cLeHa-
PUA BO3MOXEH, Oa)Kke ecnv OaBleHne B CUCTEME He MpeBblllaeT MakcMMarnbHOe 3HavyeHWe OTHOCUTENbLHOro
NpeBbleHWs MakcMMarbHo gonyckaemoro pabodvero gasneHus. B aTom criydae npu CHWXKEHWMW AaBneHus
BHYTPEHHUE MeXaHW4Yeckue HanpsKeHWua CHuWKatoTcs, bnarogaps Yemy COoCyn MOMXKET BhloepXKuBaTk onpege-
NeHHy TeMnepaTypy B TeuyeHue Gonee MpopomkuTensHoro spemeHn’). Cuctema orpaHuuenns u cbpoca
LaBneHus omkHa obecneuynTb CHWXEeHWe fgaeneHus, Yytobbl OcTaTouHOe BHYTpPEHHee AaBreHue co3fasa-
710 MEXaHMYEeCKWEe HaMpsPKeHWs, He MPeBbllatolmne 3Ha4YeHUsl HanpshXeHnsa paspylwenuns. B obwem cnyyae
3Ha4YeHWs1 CKOPOCTU CHWKEHWS OaBreHus crefyeT MakCUMWU3WpoBaTb B npegenax CyMMapHOW MponyckKHOW
CNocoBHOCTU hakenbHOW CUCTEMBI [T. €. CyMMa BceX TpebyeMbiX MTHOBEHHbIX 3HA4YEHUN CKOPOCTU CHUKEHUS
n cbpoca faBneHus 4oMmKHa NpUBNMKaTeCs K NPOnycKHOM cnocoBHOCTU hakenbHOW CUCTEMbI/CUCTEMBI paz-
paaKu NMbo BeITh paBHoml el (cMm. 8.7)).

B cnyyae ecrnv onga 3awuThl cocya u/munu Tpy6onpoBoaoB OT NoXapa ycTaHaBnMBaeTca cUcTeMa orpa-
HW4YeHWs M cOpoca gaBneHus, TO HeoBXoAMMOCTE B HanM4YMK NMPOTUBOMNOXKAPHON 3alUNTLI AOMKHA onpege-
NSATLCA NPOMNYCKHOM CNOCOGHOCTBLIO YCTPOWCTBa cOpoca AaBneHnsi, TMNoM, pasMepoM U UHTEHCUBHOCTbLIO MOo-
*apa, Hanum4mMeM Boabl U 060pyAOBaHWA ANs NOXKaPOTYLIEHWUs, TUMOM U KOMMOHOBKOW OPEHaXKHOW CUCTEMbI.
CnenyeT yunThlBaTh, YTO HEOBXOAUMOCTE B HANMUMM NMPOTUBOMNOXAPHON 3aLUUTLI TAKKE 3aBUCUT OT TOMLMUHEI
CTEHKW, MaTepuana cocyna/tpybbl U OT onpegensiowmx KpuTepmes NpPUEMNEMOCTU NS KOHKPEeTHOM ycTa-
HoBkK. MMpwu npoekTUpoBaHUKU/cocTaBNeHUU cneundukaumnm Ha CUCTEMY OrpaHudeHus 1 cbpoca daBneHus
crnegyeT yuvTbiBaTh cregylwune daktopbl:

- Bpewms, npolweflwee 40 pas3pyLweHuss CTeHkn cocyaa (Bpemsi, Heobxogumoe Ans nepexofa nepcoHana
B 6e3onacHoe MecTo; Bpems, Heobxoanmoe Ans NpoBedeHns cnacaTeNbHbIX onepauuni);

- DaBneHne paspyLleHus CTEHKU cocyaa (pacnpocTpaHeHue, pa3pbiB Ha YacTu);

- DaBneHue paspyleHus Tpyb (pacnpocTpaHeHue);

- NonHoe BbICBOBOKAEHWE Nerko BOCNNaMeHsaALWMXCs cpeq (pacnpocTpaHeHue);

- MTHOBEHHYIO CKOPOCTb YTEYKW (pe3Koe yBenvyeHvne pasMmepa noxapa BO BpPeMs 3Bakyauuyi unu cna-
ceHus);

- NOTEPO NPOL4YKUMM, penyTaLmMm 1 3aTpaTbl Ha BOCCTAHOBINEHNE;

- NoBpexeHne BHYTpeHHero obopynoBaHus (Hanpumep, Tapenok, neperopofok W Op.), yHoc ynnoT-
HUTENbHBIX XUOKOCTEN UMK KaTanusaTopa B CMCTEMY OrpaHuYeHus u cbpoca OaBneHws, paspyllieHue npu
oXnaxaeHun.

Cnenyet y4nTbiBaTh, HTO NpUMBEAEHHbIE (DakTOpbl MOTYT OTNMYATLCH A5 PasnYHbIX YCTaHOBOK, Hanpum-
Mep, B 3aBUCMMOCTW OT chrironga — ras, ra3oBbif KOHOEHcaT NMbo HedTh, ABnAeTca NM Qniong TOKCUYHbLIM
unu Het w1 np. PaspyweHune Tpybbl cumTatoT Bonee NnpueMnemsiM Mo CPaBHEHUIO C pa3pyLLeHUeM CTEHKM CO-
cyna (paspbiB Ha YacTU 1 BO3MOXKHLIN B3PLIB NMPWU PacLUMPEHMN NapoB KUMSALWER KnaKocT).

B cnyyae ecnu cHuxeHWe 4aBneHus napa TpebyeTcs Kak B Lenax 3alnTel OT BO3OEeNCTBUA OTHSA, TaK U B
TEXHONOTMYECKUX LIENSIX, TO pa3Mep NPOXOAHOro CeYeHWsl YCTPOUCTEA AABNEHNUS CrefyeT onpefensTe UCXOLs
13 BonbLueh NoTpebHOCTH.

1) 3HaueHue apemeHu onpedensiom npu NPOeKMuUPo8aHUU KoHKpemHozo MIIC.
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Heobxoaonmo obecneqnTb, 4ToBLI CMCTEMA OrpaHu4eHus U cbpoca AaBneHWs napa uMena nponycKHy
CnocoBHOCTb, JOCTAaTOYHYIO ANA NpefoTBPaLleHUs CHUKEHUA HanpsXKeHUA CTEHKM cocyaa OO 3HAYeHWs, Mpu
KOTOPOM MEXaHWYeCcKOe pa3spylUueHWe CTEHKW COCyLa He NMpoucxoguT. B cnyyae BO3OEWCTBMS OrHA Npu no-
)ape Mpornuea u npu BbIMOMHEHWU pacyeTa nodeoga Tenna no dopmyne (5) unu (6) NPUHATO cuMTaTh, YTO
NpoLecc CHWXeHUs AaBneHus B 00OpyLOBaHUM OT MCXOOQHOIO 3HAYeHUs 00 YPOBHS, 3KBUBaneHTHoro 50 %
OT pacyeTHOro AaBMNeHUsl cocyaa, AoMmKeH ObiTb He Bonee 15 MUH. B ocHOBe 3TOrO KpUTEpUSA NEXUT 3aBU-
CUMOCTb HamnpsKeHUs pa3pbiBa OT TEMMNEPaTypbl CTEHKN, U OH NPUMEHSAETCSH K COCYLaM, U3roTOBMEHHbLIM U3
YrepoancTOn CTanu ¢ TOMNLWMHOW CTEHKN NpubnuantensHo 25 Mm 1 bonee. [Ins COCYAOB CO CTEHKaMW MEHb-
Wel TONWWHBI CKOPOCTW CHUXEHWA AaBneHust omkHbl ObiTb Gonblwe. CrneayeTt y4uTelBaTh, 4TO Tpebyemas
CKOPOCTb CHWXEHWS AaBneHus 3aBMCUT OT XMMWYECKOro cocTaBa MeTanna cocyaa, TOMWMHbl U TeMnepaTypbl
€ro CTEHKW, UCXOOHOW TeMnepaTtypbl CTEHKM COCYAa W MHTEHCMBHOCTWM NOABOAA TEMMOThl. Hanuumne nerkunx
yrneBoOopOOOoB, KOTOPLIE OXMaXOarTCA 00 HU3KUX TeMnepaTyp NPU CHIMKEHWW OaBMEeHUs, YYUTLIBAKOT Mpu
pa3paboTke pacyeTHLIX YCMOBUI 1 YyCNoBUA cbpoca AaBneHus.

HeobxognmMo OTMETWUTL, YTO MPOLECC CHWXEHUS OaBneHWsa MPOodoIKaeTcs Ha MPOTSIKEHUU BpeMeHU
JencTBusa aBapuiiHoW cuTyauun. Cnenyet obecneunts nopaepxaHue yHKUMOHANbLHON cnocoBbHOCTU Kna-
MaHOB Ha MPOTSKEHWM BPEMEHU OEWCTBUS aBapuMHOW cuTyauuu NMbo UX Nepexof B MOMHOCTLI0 OTKPLITOE
COCTOsIHWE B criydae aBapuu. B npotuBHOM cnydae TpebyeTcsa obecneydnTs 3awmTy OT OrHA YNpaBnsAlowero 1
MCMOMHUTENBHOMO MEXaHW3Ma KranaHa W/unm UHbIX MeponpuaTUiA (Hanpumep, pasMeLLeHne KnanaHa, ucnon-
HWTENBEHOMO MeXaHW3Ma KnanaHa v NUHWIA NPOXOXKAEHUS CUTHAMNOB YNpaBleHnsi BHE 30HbI Noxapa) B Lensx
obecneyeHns cOOTBETCTBYOLLEN hYHKLMOHAMNBHOW CNOoCOBHOCTM KnanaHa Bo BpeMs noxapa.

ABapuiiHoe CHUXeHWe OaBMNeHus Npu Noxape crnefyeT paccMaTpuBaTtbh Ang KpynHorabaputHoro obo-
pyOoOBaHus, skcnnyatupyemoro npu gaenenun 1700 kla n 6onblwe. BnusHue nogeoda TennoTel HA cocyabl
npuBegeHo B 6.715.2 u 6.20.2. B criyyasx, Korga cuctema orpaHudeHusi U1 cbpoca JaBneHusi paccyYUThIBAETCS
Ha CHWXEHWe NOoCNencTBUA YTEUKM U3 COCYLA, CHUXEHUE JaBNEeHUs HeobxoauMOo paccMaTpuMBaTh 0O 3HAYe-
HUA gaBneHus, coctasnsowero 690 kla.

CnegyeT y4MTbiBaTh, YTO B 3aBUCMMOCTK OT TpeboBaHuiA, onpegensieMbiX Npy NpOeKTUPOBaHMU, MOTYT
MPMMEHATLCA KPUTEPUM CHWKEHUS OaBneHusl, OTIMYHbIE OT MPUMBEAEHHbLIX Bbille (Hanpumep, Mpu Hanmm4un
BO3J1EMCTBUA XMMUYECKM aKTUBHbLIX BelecTB nMbo Apyroro BO3AenCTBUs, CrOCOBHOMO NpuBecTn K norepe
repMeTUYHOCTU NPW Ype3MepHOM MOBLILLIEHUM TEMMNEPATYPLI, aBAPUNHOE CHIKEHWE OABMNEHWUS CrieqyeT npe-
aycmartpueate onsa obopynoBaHusA, paccuuTaHHOro Ha bonee WWMPOKUA OuMana3zoH OABNEHWA NO CPaBHEHUHD
C BbllLEYKa3aHHbIM auana3oHoMm). TpeboBaHua no onpefeneHno NapameTpoB CMCTEMbI aBapUAHOIO 0TBOAA
NapoB M razoB W BENUYMHELI POCTA TEMNEPATYPbl B XMMWUYECKU aKTUBHOM CUCTEME NpUBeAEHbI B 6.13.

K mepam no mumHuMmnzauum nocnencteuii Ans obopynoBaHusl, KOTOpPOe MOXeT MoABepraTthbCs BO3gei-
CTBMIO OTHS, OTHOCHTCSA MPOEKTMpOBaHne o60opyooBaHUs], pacnonoxeHne o60pynoBaHus, 3alliMTa KOHCTPYK-
LUWIA OT OrHA, NPOEKTUPOBaHUE APEHaXHbIX CUCTEM, NPOEKTUPOBAHUE CUCTEMbI BOASIHOTO NOXAapPOTYLUEHUS,
obecneyeHne cnocoOHOCTU K NPOTUBOABAPUNHBIM JENCTBUAM, aBapWUiiHOE OTCeYeHWe OT TeXHOMOrMYecKoro
npouecca u/unu aBapuinHoe CHmKeHWe gaBneHnsa. B npouecce NpoekTUpOBaHWA Npu onpeaeneHnn CooTBeT-
CTBYIOLLMX KPUTEPUEB aBApPWUIHOIO CHUWXEHWS OaBreHWs HeoBXO4WMO BLIMOMHUTE aHanui 3geKTUBHOCTM
Mep Nno MMHUMWU3aLUN NOCNencTBMA OT BO3AENCTBUSA OTHA, CneunduyHbIX Ans NpoekTupyemoro obbekTta npu
ero aKkcnnyaTauum.

6.20.2 MoTtokn napa

6.20.2.1 B uensax cHWxeHWsa gaBneHus B obOopygoBaHWM, NOABEPKEHHOM BO3OEWCTBUK OTHA, nap He-
006X04MMO OTBOOUTH CO CKOPOCTbIO, 06ecneqnBatoLLell KOMNeHCALMIO CNeqyoLLmnX NpoLEeCCoB:

a) obpasoBaHus Napa W3 XWOKOCTU B pe3yrbTaTte No4BoAa TeNnoThl OT NaMeHH;

b) pacwwrpeHns napa npu CHWXKEHUN JABMNEHUS;

C) MFHOBEHHOIO MCMAapeHUs XUOKOCTW NPU CHWXEHWUW AaBrneHus. [JaHHbl hakTop NpuMeHuM, TONMbKO
ecnu B CUCTEeME COLEPXUTCHA XUOKOCTb, TEMNepaTypa KOTOPOW paBHa unu npubnuxaeTtcs K TemnepaTtype Ha-
ChILLEHUS.

[MonHas napoBas Harpyska ans CUCTEMbI, B KOTOPOA He0bXxooMMO CHU3UTh aBrneHrne, MOXeT BbiTh Bbi-
pa)keHa B BUAE CYMMbl Harpy3oK Npu KOMMNeHcaL M1 BolllenpyBeAeHHbIX MPoLEeccoB AN Bcero obopygoBaHms,
B KOTOPOM NPOW3BOAWTCA CHWKEHWe AaBneHvs napa. CrieqoBaTensHO, CyMMapHY Maccy m, COOTBETCTBYHO-
LLLYIO MOMHOW Harpyske cOpoca npw KoMMNeHcauuu ABreHnid, MpMBEe4eHHbIX B NepedncreHnsx a)—c), onpege-
naAwT no dopMyne

X X X
m-t=3 (Gms 1), + 2 (Ama 1), + 2 (Amy 1), (13)
i=1 i=1 i=1
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MpumedyaHune— lNepemeHHble ong opmyrn, BKAOYEHHbIX B 6.20, onpegeneHsl B 6.20.3.

[MpoussedeHune 1m - t UICNOMNb3YeTcA B CBA3W C TEM, YTO M — 3TO pPacxXof cpefbl B eQUHULY BpeEMEHHU, a
S tn PR { — mMaccoBble BENWYMHbI, HE 3aBUCSILLME OT BpEMeHM (MNapoBble Harpy3kn OT N3MEHEeHWs NoT-
HOCTW U MTHOBEHHOTIO MCMapeHns XUaKocTu).

B cnyuyae, ecrniu cuctema, B KOTOPOW AaBreHWe napa NognexuT CHUXKEHUIO, COCTOUT U3 HECKOMBKNX CO-
cynoB, HeoBxoaAMMOo paccHMTaTh KONMYECTBO Napa And Kax4oro cocyaa Ans Bcex Tpex cny4yaes: a), b), ¢), oco-
DOeHHO ecrn Npu 3TOM MCMOMb30BaHbl PasNuYHbie 3Ha4YeHVs1 OTHOCUTENbHOW MOMEKYSIPHOM Macchl, yaenbHOM
TENnoThbl (CKPbITOW TENNOThI), TONWWHBLI U30NALUK U TeMNepaTypsl napoobpasoeanus. CpegHAA OTHOCUTENb-
Haa MOMeKynApHas macca M TeMneparypa Ons BblipaxeHusa m - t (oblero konuyecTsa napa, BbICBObOXOEH-
HOTO M3 BCEM CUCTEMbI B LIENOM) AOIMKHBI ObITb paccyMTaHbl MCXOAS U3 OTAEMbHbBIX 3HAYEHNA OTHOCUTENBHOW
MONEeKyNsipHOW Macchl U TeMnepaTypbl NAapoB KOMMNOHEHTOB, BKMKYEHHbIX B cucTemy. [1apoBbie Harpysku Ha
cMcTeMy orpaHuyeHusi u cbpoca gaBneHus ans Kaxgoro cnaraemoro B popmyne (713) npvBegeHsl B 6.20.2.2,
6.20.2.3.

6.20.2.2 3HaveHune nogsofa TennoThl K 000pyg0oBaHMIO NpKU NoXKape onpenenstoT cornacHo 6.75.2. MNpwu
3TOM CnefyeT ydYUThIBaTh, YTO ANA OnpefeneHus Harpy3ok Onsi cMcTeM orpaHudeHvst u cbpoca gasneHus
napa B yCrnoBusAX noxapa MoryT 6bITe MCMONb30BaHbl CNeayroLlne oNyLEHUS U OrpaHUYEeHUS:

- pasMeptbl NpegnonaraeMoi 30Hbl NoXapa 3aBUCAT OT XapaKTepHbIX 0CODEHHOCTEN KOHCTPYKLMUK 1 pas-
MelleHna obopyaoBaHus, NO3BONSAKLMX NTOKANM30BaTh NOXap B Npeaenax 3agaHHoro ydacTtka (cm. 5.3.13).
HecmoTpsa Ha To, YTO pasmepbl NpeanonaraeMol 30Hbl Nox)apa MoryT BapbMpOBaThCH, CrNeayeT y4ecTb, YTo
eCNU NoXap MoXeT GbiTb NOKAaNM30BaH B NpeJenax 30Hbl Nrowanb npubnuantensHo 232 M2, To ero Brus-
HWE He OTPa3nTCH Ha MPOEKTHbIX MapaMeTpax OCHOBHbLIX KOSINIEKTOPOB cOpoca, yCcTaHaBNMBaeMblX B TEXHOMO-
rMYeckMx 30Hax B Xo4e 0TBOAA NOTOKa NPWU CHMXKEHWW AaBneHus B TOT e konnekTtop cbpoca;

- B Ka4eCTBe CpeAcTBa yMeHblleHusa KonudecTea obpasyiollerocs U3-3a BO30eNCcTBUSA OrHA napa cne-
OYeT UCMnonb3oBaTh NpMMEHeHWe OONOMHUTENbHOW N3onaumMn nnbo yBenvyeHne TOMWWHbI U30MaUMn Ha oT-
OenbHbIX COCyaax;

- cneqyeT NPUHATL BO BHUMAaHWE, YTO NPKU NoXape npekpalleHsbl NocTynrneHue U 0TBOL BCEX NMOTOKOB B
CUCTEMY U U3 Hee, B KOTOPOW OaBreHWe napa NoaNexXuUT CHUKEHWI0, a Takke npekpalleHa nogadya TennoTsl
OT BCEX BHYTPEHHUX UCTOYHWKOB, BKITHOYEHHbLIX B TEXHOMOrMYeckuin npouecc. Takum obpasom, napoobpaso-
BaHWe 3aBWCUT TOMBKO OT TEMNMOTLI, MOIMOLEHHON OT NNaMeHu, U OT YAEenbHON TENMOThl (CKPLITOA TEMNMNOTHI)
KUOKOCTH.

Ons onpefeneHns NapoBOW Harpy3ku, BO3HWKaKLLEW W3-32 BO3OEWCTBUS OFHA, cnefyeT y4ecTb, 4YTo
noXap AMUTCS Ha NPOTSXKEHUM BCEro nepuofa npouecca CHwkeHus aasnedus. Maccy napa my, obpasosas-
LIerocsi 3-3a BO34eNCTBUA OTHS, B TeYeHWEe BPEMEHW CHWKEHUA JaBNeHus rnapa w3 i-ro cocyaa, BXo4sLero B
COCTaB CUCTEMbI, ONPEAENsOT No opmyne

(mg- 1), = (QIL);. (74)

OTOT pacyeT NOBTOPAIOT AN BCeX COCYLOB B CUCTEME.

6.20.2.3 HeobxoaMMOo NPUHATL K CBEOEHWUH, YTO MPW BLINOMHEHWA pacyeTa HEBO3MOXHO MOMHOCTLIO
OTAENWUTL NapoBbIE HAarpysky, oBycrnoBneHHbIE M3MEHEeHUeM MIOTHOCTU Mapa, OT NapoBbIX Harpy3ok, oby-
CMOBMNEHHbIX MTHOBEHHbBIM UCNapeHneM XUaKocTu. B Lensax onpenenenuns KonvyecTea napa, obpasyowerocs
B K&XJ0OM M3 3TUX OBYX NpOLECCOB, HEOOX0AMMO 3HAaTb 0BbEM XMOKOCTU, HAXOOSALWENCA B cUCTEME, U 06b-
eM napa B HeMl, 4TO BKMO4aeT BCH XMAKOCTb M BECb Map, Haxogswmecs B NoboM HanpsMy coeguHEeHHOM
obopynoBaHUK 3a npegenamMy 30Hbl NOXapa, KOTOPOE He MOXET DbiTh OTCEYEHO MPpU NOXape, a TakkKe BCH
XMOKOCTb WM BeCb Nap, Haxodswunecs B 000pygoBaHMK, pacnonoXeHHOM B 30He npegnonaraeMoro noxapa.
Kpome Toro, 4to 00beM K1akocTu 1 0Obem napa 3aBMCAT OT NPOEKTMPYEMOR YCTaHOBKW, NPU CPaBHEHMMW 3TUX
BEMWYMH NPUHUMAKOT CMEYOLLME OONYLLEHUSA:

- 3aMmac XuAKoCTW B KOMOHHaX (PpakuMOHMPOBaHNA MOXHO OMpPefenuTb Kak cymMy obbeMoB 3anonHe-
HWSA HKHEN YaCTU KOMOHHLI U TAPENKW, C KOTOPOW NpoM3BoanTCs oThop, 1 obbema XKUOKOCTU, yOoepKUBaemMon
Ha KaxdoW Taperke, ypoBeHb KOTOPOW paBeH BbiCOTe NepenuBHoi oTGopToBkK nikoc 50 mm nnbo ee pacyet-
HOMY KOMWYEeCTBY, ECMU OHO U3BECTHO;

- B Ka4eCTBe OCHOBaHus Ans onpefeneHus obbema cpefbl B cocygax crnegyeT ucnonb3osate paboyne
YPOBHU;

- B LIensax BbIMOMHEHWSA Ha4YanbHOW YrpoLEeHHON NpUBNuKeHHON OLEHKM AMS CTAHOAPTHbLIX KOXYXOTpyb-
HbIX TennoobMeHHMKOB crieqyeT y4uThlBaThb, 4TO O4Ha TpeTb oT obwero obbema kopnyca TennoobmeHHuKa
npuxoguTcs Ha TpyBHbIA nyyok. B cnyyae koHaeHcaTtopoB M TennoobMeHHUKOB, B KOTOpbIX 0BpasyeTcs nap,
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HeoBXoAMMO NPUHSATL BO BHUMaHWe, YTo nap 3aHumaeT 80 % oT mx obbema. OcTanbHy YyacTb obbemMa 3a-
HUMaeT XUOKOCTb;

- BCH0 HaXOOSALWYCA B TennooBMeHHUKAX XWOKOCTb, HE3aBUCKMMO OT ee TeMMepaTypbl, creayeT yYuThi-
BaTb. Ecnu B TennooBMeHHVKe Npoucxoaut obpaszoeaHue napa, To crnegyeT NpuHUMaTh, YTo nap 3aHuMaeT
80 % oT Bcero o6beMa cogepxuMoro TpyBoK, HaxodsWerocs 3a npegenamMy To4kW napoo6pasosaHuns.

Tonbko nocne onpegeneHns o6bLEMOB Napa 1 XWOKOCTM B CUCTEME OMNpeaensioT QoMK KaKA0oro U3 HUX
B Harpyake CHUMXeHUs JaBreHns napa.

Maccy napa, ygansiemoro u3 sagaHHoro o6ema napoBoro npocTpaHCcTBa j-ro cocyaa C Lenbi KOMMeH-
calun YMeHbLIEHUS NMOTHOCTM Napa ¢ NoHWKEeHWeM OABNeHWUs, onpeaensioT no dopmMyne

(qm,d -t)i =0,1205 -V, [ﬁ]a— [ﬁl} K (15)

I

roe HWKHUA NMHOEKC «a» COOTBETCTBYET COCTOAHUIO C Gonee BbICOKAM AaBneHnem;
HWKHWUWA MHOEKC «b» COOTBETCTBYET COCTOAHWNIO C bonee HU3KUM AaBlieHneM.

n puMedaHUue — Cne,u,yeT CYATaTb, 4YTO VJ B pe3ynbrare MrHOBEHHOro mMcnapeHua *XMOKOCTW yBenu4inBaeTcH
He3HauYMTeNbHO. ITOT pacyeT BbINONHAKT ONA Kaxaoro cocyna B cuCcteme, eCcnu CBOWCTBA HaxoAdsLLErocs B HUX napa
pasnu4Hbl.

Pac4eTt naposou Harpysku, co3gaBaeMon Mpu MIHOBEHHOM UCMAapeHUn XUOKOCTW, 3aBUCUT OT Konn4e-
cTBa un ¢M3MHECKMX XapaKTepucTuK XNaKoCTH, Haxogslencs B cucteme, noaTomMy cnegyeTt OTMETUTk, YTO pa-
Hee nonydveHHble AaHHble TakKKe O0NYCKaeTCcda NCNOoNbL30BaThk B 3TOM pacyeTe. B cucrtemax, coaepxallnx XK1ao-
KOCTb B YCINOBMAX HACbIWLEeHWA, TeMnepaTypy XWOKOCTH HeobXxoaMMO NOHW3UTL AN nonyvyeHna Tpeﬁyemolﬁ
BENUYMHBI CHWXEHUA gaBnerua. [na CHWXKeHUA gaBrneHust crnegyet oTBOOWNTL Nap C UHTEHCUBHOCTLIO, paBHOM
WHTEHCMBHOCTHU ﬂapOO6DaSOBaHHﬂ B pe3ynbrate noABoda TennoTel OT NMilaMmeHu, B Uerndax KoMmneHcayum MrHo-
BEHHOIO UCNapeHmna 4acTn Xngkoctu. bes y4yeTa MrHOBEHHOIO UcnapeHnAa JOCTUIHYTb Tpe6yeMoro CHUXEHKNA
OaBrieHnA HEBO3MOXHO. |_||DVI paccMOoTpeHnn MrHOBEHHOIo UcnapeHwuAd HeobxognMmo YHYUTbIBATb TONBKO TOT
0bbeM KUaKocTy, KOTOprFI HaxogouTca npu teMmnepaType HacblWeHUA XUOKOCTU U npr BnM3Kom K Hel Tem-
nepartype. CJ'IE,D,yET ncnonb30BaTh ABa METOOA pacHeTa Heobxogumonm CKOpPOCTK OTBOAa nMapa gnda O0CTuxe-
HUA CHUXEHWA TeMnepaTtypbl B Npefenax BpeMeHHOro MHTepBalna t 4O TOYKW, B KOTOPOW CoOoTBETCTBYHOLUEE
OaBlieHWe napa paBHO Tpe6yemomy KOHEYHOMY OaBlEHUID. MepBbIA METOL, MPUMEHAETCH K OTHOCUTENBLHO XWU-
MWYECKK ‘-WICTbIMU BelwecTsam M K yrnesoaoponam C y3KUM ):ll/lal'laiBOHOM” KWUMEHWSA; BTOPOWA METo OTHOCUTCS
K XMOKOCTAM, COCTOAWKMM M3 CMecK yrnesogoponos C bonee LLMPOKKUM ,EIMaI'IaSOHOMU KnneHuns. B cny4ae
XUMWUYECKM YUCTbIX BelwecTB 1 YrmeBoOopoaoB C Y3KMM OMana3oHOM KUNeHWA I'IDI/IGJ'IMSMTEJ'IbHy}O OLEeHKY C
3anacom Konu4yecTtsa XMOKOCTWU, MTHOBEHHO HCﬂapﬂPDLLI,EI:;ICﬂ B I-M cocyne CcMUcTeMbl, onpenenalT, NpUpaBHAB
KOnMn4ecTBO TEMNOTbI Napa, oGpaaosaamerocn npr MrHOBEHHOM MCNapeHnK, K KONMUMYeCTBY TENMOTbI, NOTEPAH-
HOW CpedHMM KONMWUYECTBOM XWOKOCTH, NO cbopmyne

Q,- -t (Qm,v 't)

o - ———{Cpi(Ta=Tb);- (16)

(qm,v ‘t)- A= (qm,a 't) -

!

[MpeocbpaszoBae dopmyny (716), nonyyatoT hopmyny (77), onpeaensowy KOMMYeCTBO MIHOBEHHO MC-
napsioLwencs XnakocTu:

e Q]| 2Cp(Ta - Ty),
(G t),-“[(qm-a t), 21,} 20 +Cpi(T, - Tp), | W

i

Mpumeyarue—Tllapametp (g, , - f) ICNOMB3YIOT TONBKO AN COMMACOBAHHOCTU, U gy, o HE UMEET (hN3NHECKOro
cMmbicna.

Mpu HeoBXxo4MMOCTH BbINOMHEHMA Bonee TOYHOrO pacyeta TOT e MOAX0p4, credyeT NPMMEHUTb B UTe-
paunoHHon opme.

®opmyny (17) He UCNOMNbL3YIOT NPUMEHUTENbBHO K XXWAKOCTSAM, COCTOSALMM M3 CMECHU YrNeBOAOPOaAOB C
LWMPOKUM JMAanas3oHOM KWMEHWs, T. K. CBOMCTBA W COCTaB XWOKOCTU U3MEHSATCA NpW ee ucnapeHuu. B oT-
CYTCTBME TOMYHbIX AaHHbIX ANs dnovda cneayeT BbiNOIHWUTE psif YyNPOLEeHHbIX pacveToB agnabaTnyeckoro

1) 3HadyeHus xumMuyeckoll Yucmombl, duana3oHs! KUNeHUs onpedensiom npu npoekmupoeaHuUL kKoHKkpemHozo MIIC.
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MIHOBEHHOTIO UCMapeHns Npu M3MeHeHMn JaBneHus OT UCXOOHOIO 40 KOHEYHOro 3HadeHus, npeHebperas oa-
HOBpPEMEHHBIM BO3elCTBMEM OTHsi. YMpOLLEHHbIA pacyeT agnabaTnyeckoro MrHOBEHHOMO MCNapeHus — 3To
UTEepaLMOHHBIR NOOX0H BbINOMHEHUS NOBTOPHLIX BLIYUCNEHUIA B COOTBETCTBUM C chopMynon (18), onpenensio-
e MaccoByr OOMK Napa Npu MrHOBEHHOM UCNapeHuy KoNUMYecTsa KUOKOCTU, U3HaYansHO HaxoaMBLLencs
B CUCTEMe, BO BpeMs npoLecca TpeByemMoro CHMKeHUs gaeneHus. Mpu BbINONHEHWM 3TOTO NpoLecca cneayet
Y4nTbIBaTb, YTO nap, obpasylownincs Npu MrHOBEHHOM WCMapeHuu, MOMHOCTLH OTBOAWMTCA W3 CUCTEMLI, B
KOTOPOM MPOW3BOOVTCS CHUMKEHME OaBMNeHusl, o0 HacTynneHus crieaytouwero atana. Nonpaeka Ha BRMsAHUe
OrHS y4uTbiBaeTcs chopmMynon (719), B KOTOPOH MCMonb3yeTcs cpeaHee KONWYecTBO OCTaBLUENCH KUOKOCTU
(koTopoe paBHO UCXOAHOMY KONMUYECTBY XWMOKOCTW 3a MUHycoM 50 % KONMMYecTBa XUOKOCTU, UCNapuBLLERCS
nog BO3OeCTBUEM OFHA Ha MPOTSKEHUWM BCEro NEPUOAa CHUKEHUS OaBNEHUS), @ He BCE KOMUYECTBO XUOKO-
CTW, N3HA4YarnbHO HaxoOWBLUEECS B CMCTEME. DTUM KOMMEHCMPYETCS UCKIIOUYEHUe yYeTa BNUSHUA ahheKToB
ncnapeHus npu noxape Ha KOMMNOHEHTHbIW COCTaB Ha KaaoW CTyNeHn MIHOBEHHOTO NcnapeHus.

[ns onpegeneHns nNpubrmMa3nTensHOrO KONMMYECTBa XWUAKOCTM, UcnapuBLUeics 13 cmeck, Heobxoaumo
Hanv4ve auarpaMmel (ha3oBOro paBHOBECUS ANA 3aAaHHOW XUOKOCTU, KoTopas obecneYnBaeT pelueHune rpa-
dhryeckum cnocoGoM Npu UTepaLMOHHOM noaxode (U3 N-ro KonvdecTBa BblYMCNEHWA) U onpedensieTcs no

dopmyne
f (Aqm,v . t)

(Gme-t),_—(Aqmy -nt]n(Cp)n : ‘ (18)

(ATn)j =

Mpw aToM Maccy ncnapyBLIENACS XWOKOCTW B MPOLEHTHOM OTHOLLEHUW CneayeT NPUHWMAaTh PaBHOW 00b-
eMy nucnapusllenca XuakocTu. MNpuHAToe AoNyLleHWe, YTO Ha KaX[Oon CTYNeHW ucnapsnack NOCTENEHHO Ha-
pacTaLlas YacTb XKUAKOCTK (Hanpumep, no 5 %), no3sonsaeT onpeaenuTe U3MEHeHWe TeMnepaTypbl XUaKo-
cTu, ucnonesysa dpopmyny (78). Tak kak ocTaBLLAsACS XMOKOCTE MMEET TEMMNEePaTypy HacbIWEeHWs U JaBrneHue
AN cooTBETCTBYOLWEN nuHun 5 % wcnapeHua Ha cha3oBoW Avarpamme, a u3aMmeHeHue Temnepartypbl Bbino
onpegeneHo ¢ ucnonb3osaHnem hopmynsl (18), nameHeHne AaBneHWs Takke W3BecTHO. MTepaunoHHbIA Npo-
Llecc NPOAOIIHKAETCs MO HapacTawLen 40 TOro MOMeHTa, Kak ByaeT nofyyeHo AaenexHue p, B KOHLE Nepuoaa
CHWXeHWs fasneHns. Maccosas gonsa X;, HavyanbHOW XUAKOCTW B COCYAE i, MPWU JABMEHWN Py ONPEAEnseTcs
13 pasoBon fuarpammsl. MogcTaHOBKa NONYYEHHOTO 3HAYeHUs X; BMECTO MOCMNeAHero COMHOXMTENS B hop-
myne (17) naet cdopmyny (79) ona onpefeneHust Maccbl MTHOBEHHO MCMapsAeMOl XWOKOCTU B i-M cocyne
CUCTEMbI B pesyrnbTarte CHUXEHUA AaBrneHus Npu ogHOBPEeMEHHOM AENCTBUN OTHSA.

(Q'm,v ' t)f- = [(Qm,a' t)f- - %Lit]wi- (19)

6.20.3 O6o3Ha4yeHus, ucnofnb3yemMmblie B chopmMmynax
Hwe npveeneHbl nepemMeHHbIe, UCronb3yemble B dopmMynax, npueefeHHbix B 6.20:

Cp — cpefgHAs yoenbHasa TennoemMKoCTk XUAKOCTH, KIx/kr - K;
— CpefHAs yaenbHasa TennoTa (CKpbiTasa TennoTa) napoobpasoBaHns XUOKOCTU, KIK/K;
— Macca XWOKOCTW UNn napa, Kr;
— MAacCOBbIi pacxod B eQUHWLY BPeMeHHU, Kriy;
OTHOCUTENbBHAasA MOMEKynapHas Macca napa, bespazmepHas BENUYNHA;
— abconTHoe aaBneHue, kla;
— MacCOBbI pacxof napa, Kriu;
— CyMMapHOe MornoLeHne Tenna cma4ymBaeMol NoBepxXHOCTbIo (MoABoA Tenna K cMadYuBaemown
noBepxHOCTH), KIX/Y;
T — abconwTHasa Temnepartypa xuakocTu unu napa, K;
WHTEepBarn BPeMeHW, B Te4eHWe KOTOPOro NpOoM3BOOMUTCH CHIDKEHWE AAaBMNeHus, 4 (kak npasuiio,
cnegyet npMHMMarth paBHbiMm 0,25 4);

059"023-3'""
|

~

V — obwvem napa, m3:
w — MaccoBas oA MCXOOHOM XUOKOCTW B CUCTEME, UCNapMBLUENCH B pe3ynbTaTe CHUXEeHWA aaBne-
Hus, bespasmepHas BENUUYUHA;
Z — KoathpuumneHT cxrxumaemocTuy, beapasmepHas BenuunHa;
A — BblpaxaeT pasHOCTb 3HadYeHnn, Hanpumep AT, =T, , - T,;
A — ylenbHas menngoma (ckpbimas mernaoma) napoobpasosaHus Xudkocmu, Kx/ke.
52
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 58 /146

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71011-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67712
https://gostexpert.ru/gost/gost-71011-2023?utm_source=pdf&utm_medium=67712&utm_term=page

roCTt P 71011—2023

NHoekchbl:

a — WCXOOHOE COCTOSIHWE B Ha4YarnbHOW TOUKE MHTEpPBANa BPEMEHUW CHWXKEHUS AaBrneHus; cnegyet
NPUHUMAaTb, YTO 3TO COCTOSIHUE PABHOBECUS «HACbILWEHHbIA Nap — XWOKOCTb» MPU COOTBET-
CTBYHOLLMX TEMMEpaTYpPe U AaBleHuu;

— COCTOSIHWE MOHWXEHHOro AaBMeHWA B KOHUE UHTepBana BpeMeHW CHUXKEHUS OaBMeHus;
0603Ha4aeT OTHOLWEHME K M3MEHEHWIO NNMOTHOCTKW Napa Npu CHWKEHUW OaBreHus;
— obo3Ha4aeT OTHOWEHWE K MPOLeCcCcy cnapeHvs Nnog Bo3geicTBUEM OTHS;

i — HOMep OTAEeNbHOro cocya B CUCTEME, ECINN B €€ COCTAB BXOAWT HECKOIBKO COCYA0B W Kax bl
TpebyeT oTOenbHOro paccMOTPEHWS MO NPUYMHE PasnMyaloLLUXcs CBOWCTB CodepKallerocs B
Hem cnoraa, cnocobHOCTY M30MALMW BbIAEPKMBATb BO3OEACTBUE OTHA N Apyrnx (hakTopoB
BNUSTHWS,

L — 0603Ha4YaeT OTHOLLIEHWE K KWUOKOCTH;

n — obo3Ha4aeT CTyneHb UTepauMoHHOrO NPOLIeCCa CHDKEHUS OaBNeHWs Mpy nepexoae U3 cxog-
HOro COCTOSIHUSA B COCTOSIHUE, NPW KOTOPOM OaBleHWe NOHUKEHO;

n—1 — obo3HauaeT (n — 1) CTyneHb NpoLECcca CHUXEHWUSI AABIMEHUA, NPEALLECTBYLWY N-A CTYNEeHH;

v — obo3Ha4yaeT OTHOLeHWe K MTHOBEHHOMY MCMapeHUIo XKMAKOCTHU UM K napy, obpasoBaBLuemycs
B pe3ynbraTe CHUXEHUSA JaBMNeHUs:;

X — obllee KoNMYecTBO COCYAOB B CUCTEME, B KOTOPOW NPOU3BOAUTCH CHUXEHUE OaBNEHUS.

~h Q T
|

6.21 Boibop ycTporcTB cOpoca gaBneHunA

6.21.1 O6wwMe nonoxeHUs

Memoduku onpedeneHusi napaMempos npoxodHO20 ceyeHUs ycmpolicme cbpoca dasneHuUss OOMKHbI
coomeemcmeogampb mpebosaHusam FOCT 12.2.085.

6.21.2 CMmecb «XUOKOCTb — Nnap» U obpazoBaHne a3kl TBEPAOro BelecTsa

B ycTpoiicTee cbpoca faBNeHUs, pacCcUMTaHHOM Ha NPoXo[, XWAKOCTU, HaxoOalUlencs B TepMoguHaMu-
YecKoM paBHOBeCHM C NnapoMm, nnbo cnonaa B cMellaHHon hase, nap obpa3yeTcs B pe3ynbrate MrHOBEHHOTO
ucnapeHus cnouaa, npoxogsulero Yepes yctponcteo cbpoca gaesnenns. ObpasoBaHne napa, kak NnpaBuno,
BEOET K CHKeHU 3hhEKTUBHON NPOMYCKHOR CNOCOBHOCTM MacCOBOro pacxofa NoTokKa Yepes knanaH. YHoc
XKUOKOCTU MPOUCXOONT B pe3ynbrare BCMeHUBaHUSA UMM HeadPeKTUBHOIO OTAENEHWA napa oT XUOKOCTU Mpu
NapoXWaKOCTHOM NOTOKE, YTO BEAET K CHUXEHUIO pacxoda unuv adpdekTy 3anupaHus noToka, BO3HUKaLLEMY
B Nt0BOIM TOYKe NPOTEKALEro CXUMaeMoro MNu MrHOBEHHO UcnapsawLleroca donwouaa, B KOTOPOW pacnonara-
eMoe npupalleHue nepenaga nageHwus aBneHus NoNHOCTBH KOMMEHCUPYETCS 3a CYeT YCKOPEeHUs npolecca
MrHOBEHHOTO ncnapeHus nonaa, YTo UCKNYaeT 4ONONHUTENBHBIA Nepenag gaeneHus, HeobxogMmblii gns
NpeoaoneHnst CONPOTUBINEHWA y4acTKa Tpybonposoaa.

OnpepgeneHHble dnwouabl (HanpyMep, ABYOKWUCh yrmepoda U Cbipoi MponaH) MoryT 4acTUYHO Mepexo-
OuTb B chazy TBepAOro BelecTBa Npu BbiNycke U3 yCTPOMCTBa cbpoca AaBneHus.

6.21.3 PacnonoxeHue ycTpoicTBa cHpoca gaBneHUA B cMcTeMe, B HOpManbHbIX YCIOBUAX CO-
Aepxalwen XMgKocTb

B cnyyae ecnu napameTpbl NPOXOOHOrO CeYEHWs KNanaHoB MMM OpYrux ycTpolcTB cbpoca gaBneHus
paccyuTaHbl Ha cbpoc napa, nogeeaeHHoro N obpasoBaBLLerocs B cUCTEME, BO BCEX KOMMOHEHTax KOTOpPOW
NPy HOPMAaInbHbLIX YCNOBKUAX HAXoQuTCA xuakocTb (cM. 6.70, 6.12, 6.13, n 6.20), HeobxogMMo ycTaHaBNMBaTb
3TO YCTPOWCTBO cbpoca gaeneHus Tam, rae oHo bydeT cbpackiBaTe Nap, a He 06bEMHBIN 3KBMBaNeHT napa B
XUOKOM COCTOSIHUM.

6.21.4 YcTpowncTBa cbpoca gaBneHus

6.21.4.1 CnenyeT yunTbiBaThb, HTO COOTBETCTBYOWME HI, pernameHTUpyoLLMe pacyeT yCTPOWCTB copo-
ca [aBneHus, orpaHn4nBaloT AonycKkaemMblin Anana3oH JasrneHns HacTPOMKM NS pasfuyHbIX TUMOB YCTPOWCTB
cbpoca gaesneHus.

6.21.4.2 K dbaktopam, onpefensoowmmMm HeobXogumMocTb YCTaHOBKM HECKOMNbBKNX YCTPONCTB cOpoca aas-
NeHWns ¢ pasNnMYHbIMKU 3HAYEHUSIMKU OaBNEeHUA HacTPOWKK, crieqyeT OTHECTU:

- MapameTpbl NPOXOOHOIO CEYEHUS U BEMWUNHY YTEYEK Yepes Knanak;

- TpeboBaHwus, BeIABMUraemMble K cocyqy, paboTarLlemy nos OaBrneHeM;

- XapaKTepuCTUKA OaBMeHMa Ha BXode KnanaHa cOpoca aaBneHus;

- peaKkTMBHYIO Harpy3Kky npu cbpoce;

- Anana3oH TpebyeMbix ckopocTen cbpoca gaBneHusi B pa3nuyYHbIX HELUTATHLIX CUTYaLUSIX.

53

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 59 /146
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71011-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67712
https://gostexpert.ru/gost/gost-71011-2023?utm_source=pdf&utm_medium=67712&utm_term=page

rOCT P 71011—2023

[Mpw BeINOMNHEHUW pacHeTa NapaMeTpoB NPOXOAHOr0 cedeHns knanaHos cbpoca gaeneHus HeobxogumMo
paccMoTpeTh BO3MOXHbIE MCTOYHWKK NPeBbILIeHWA AaBreHus, onpeaennTe pacxod notoka npu cbpoce v Bbi-
BbpaTb Tpebyemoe 3HadeHWe NNoLlaan NpoxXoaHoro cedeHus. BennuuHy noToka npu cbpoce cnegyet onpege-
NATb Kak pe3ynstaT BNUMAHUA 04HOro NMbo oQHOBPEMEHHOr0 BNUAHWUS HECKOMNBKUX (DaKTOPOB, YTO onpegensaeT
TPYQHOCTb NPOrHO3MPOBaHUA MOTOKA W, Kak cneacteue, HeobxoaMMocTb Bbibopa 3aBbllLEHHbLIX NapamMeTpoB
MPOXOQHOTO CeYeHUs knanaHos cbpoca aaenenust. MpyM HEBO3MOXHOCTW NOMNy4eHus Tpebyemblix napameTpoB
NpOXoOHOTo CeYeHusi yCTAaHOBKOWM OOHOr0 CTaHOapTHOro knanaHa cbpoca gaeneHus ana obecnedeHuns cbpoca
OaBneHusi ¢ Tpebyemoil CKOpOCTLK cnedyeT UCNOoNb30BaTh HECKOIBLKO KnanaHoB cbpoca gaeneHus. Koneba-
HWA OABMNeHWA B cocyde, JaBMNeHWe B KOTOPOM perynmpyeTcs, MoryT NpubnukaTecs Unv BXoguTs B pabounii
AnanasoH ogHoro knanaHa cbpoca gaenenus. MNpu 3TOM BO3HMKAET HeMnpepbiBHaa yTevka, KoTopas npucyT-
CTBYET A0 Tex Nop, NoKa AaBfieHne B CUCTEME He ynaaeT Ha BeNWYKMHY, 4OCTaTouHYo AN cpabaTtbiBaHus npy-
WHBbI HA 3aKpbITWe KnanaHa. CregyeT y4nTbiBaTh, YTO YeM Bonblle NPOXOAHOE CeYeHUe KnanaHa, TeM MeHb-
e nogbeM ero 3anuvparollero anemMeHTa NS NMponycka noToka ¢ MUHMMAaneHLIM pacxooM U TeM Bonblue
yTe4dka npu oTAenbHO B3ATOM 3HA4YeHUn nogbema. Takas yTedka, kak npaBufo, conpoBoxaaeTcs Bubpauunei
1N NoBpeXaeHWem ceana knanaHa. HeobxogMmo oTMETUTh, YTO BO3OENCTBME NPUMBELAEHHbIX NPOLLECCoB yBe-
nuyrBaeTca Npu NPUMEHEeHUN HEeCKOMNbKNX KnanaHoB cbpoca gaBneHus ¢ OQUHAKOBOW BeNWYMHOW OaBNeHus
HacTPOWKK; NPpU 3TOM NPUMEHEHWE HECKOMbKMX KNanaHoB cOpoca AaBneHus ¢ pasnuyHbIMU OaBNEHUSIMU Ha-
CTpoiikin obecrnedynBaeT UCKNHYEHWe BO3HUKHOBEHUS 3TUX NpoueccoB. B kauecTee knanaHa cbpoca gaeneHus
¢ TpebyeMol MUHUMAanNbHOW BENNYMHON AaBNeHWst HACTPOWKN BbIBUPAIOT KnanaH MUHMManbHOM NPOXO4HOMO
cedyeHuns ncxodsa M3 Heobxogumon noTpebHocTw B cbpoce gaBneHvs NUOO M3 HeobXoOoMMOW BenU4YMHbLI OT-
HocuTenbHO obLlel noTpebHocT cbpoca. KnanaHel cbpoca gaeneHuss ¢ TpebyeMoi MaKcMManbHOW Benu-
YMHOW OaBMNeHWUs HACTPOMKKM AOMKHbLI OTKPbIBATLCA TONLKO NpKu HeobxogumocTn cbpoca NoToka ¢ pacxomom,
COOTBETCTBYIOLLMM CyMME 3Ha4YeHWid NpoXoaHbIX CEYEHWIA BCEX KnanaHoB cbpoca AaBneHust ¢ pasnyuyHbIMM
OaBNeHUsIMU HACTPOMKK, YCTAHOBMNEHHbIMWA Ha JAHHOM cocyae.

6.21.4.3 B xone paccMOTpeHMs npouecca BbiNycka cpefbl N3 HECKONbKMX KnanaHoB cOpoca faBneHus
onpefensT pe3ynsTaTthl BAUSHUA NPOTUBOAABMNEHWS NPU OAHOBPEMEHHOM BhINYCKe cpefbl U3 BCEX Knana-
HOB MpW BO3HMKHOBEHUUW HELLTATHOW cUTyauun. Bo BpemMa NpoekTUpoBaHus cnedyeT paccMaTpuBaTh NpoLece
NPOXOXAEeHWs NOTOKa Yepes Bce KnanaHbl cbpoca faBneHus ogHOBPEMEHHO, HE3aBMCUMO OT TOr0, YCTaHOB-
TNeHbl N KNanaHbl ¢ paznuyHbIMK BENMYMHAMUN JaBMNEHWS HACTPOWKKM HA OOHOM COCYAE UINK e Ha HeCKOMbKUX
cocynax ycTaHOBINEHO HECKOMNBKO KnanaHoB cbpoca [gaBrneHusl, Yepes KoTopble Takxe npegycmaTpuBaeTcs
cbpoc gaBneHust NpY BO3HMKHOBEHUW aHAINMOrMYHOW HelTaTHOW cuTyaumu. CnegyeT OTMEeTUTb, YTO CyMMmap-
HbIM pacxod onpenensietT NpoTuBogaBneHue B cucteme. Jlioboe noBbllleHWe NPOTMBOLABNEHUS B CUCTEME,
BO3HMKaOLLEe B 3TON HELTATHON CMTyauun, HEOBXO4MMO y4KUTbIBaTh. B cnyvae npUMeHeHWs KnanaHoB nps-
MOFO [AEWCTBUS BaXKHO MPUHATH BO BHMMaHWe WMX JonycKaemble npefenbl No BernMyYuHe NpoTMBOOABMNEHWUS.
B aTux npepenax He cnefyeT paccmaTpuBaTk M3MEHEHUS MPOTUBOLAABIEHUS, BbI3BAHHBIE MOTOKOM, BO3HMKA-
HOLLMM B pe3ynsraTe OTKPbITUS OOHOTO KnanaHa nepen ApYyruM B KadecTBe CTaTMYEeCcKOro NMpoTUMBOAABIEHUSA
Ha Opyrve KnanaHbl.

6.22 InHamu4veckoe mogenMpoBaHue

MeTon OMHaMUYECKOro MOAENUPOBAHUS MCMOMB3YIOT NPU NPOEKTUPOBAHWUU CUCTEMbI OrPaHUYEHUs W
cbpoca fgaBneHus Ana onpegeneHus BENUUMH NOBLILIEHUS! AaBMNeHUsi B NEPEXOOHOM pexnmMe, NpuBeaeHHbIX
B 6.19, nubo ans onpenenenns Tpebyemblx ckopocTen cbpoca AaBneHns Ansa oTAenbHbIX YCTpoicTB chpoca
paeneHus. CtaHgapTHble MeTOObl ONpeaeneHus Harpy3ok cbpoca AaBneHus, kak npaeuno, obecneunsawT
3anac, YTo Be[eT K 3aBbllUeHHbLIM PACYETHLIM XapakTepUCTUKaM CUCTEM orpaHudeHus n cbpoca gaBneHus u
chakenbHbIX cucTeM. JuHaMuyYeckoe MogenvpoBaHue obecnedunBaeT ansTepHaTUBHbIA MeTod Bonee TOYHOro
onpegeneHys Harpysku cbpoca 1 onucbiBaeT NPOLECCHI, NpOTeKalLne Bo Bpems cbpoca AaBneHus.

MNpUMeHeHWe AMHaMUYECKOro MOAENMPOBAHMA HEOBX0AMMO NPY NPOEKTUPOBAHWN hakenbHbIX CUCTEM
(cMm. 8.1.4.2).

7 Bbibop cuctem orpaHu4eHus u cbpoca gaBneHus

7.1 OblwKre nonoxeHUnA

npOQKTprEMbIE CUCTEeMbl YTUNM3aunKn OOJMKHbI obecnedynTb oTBefeHue dnwouga, CGDOUJEHHOFO npwv
CHWXEHWWU OABMNEHUNA, B MECTO, rge ero Bo3moxHO BesonacHo YTUITU3NPOBATh. Bce KOMMNOHEHTLI CUCTEMBI
yTunmusauumm no pasmepy, HOMMHarnbHOMY OaBNeHUD U Matepuany OOIKHbl COOTBETCTBOBATE paCHYETHLIM YC-
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TNTOBUAM 3KCnnyatauun. Pasgen 7 yCTaHaBnuBaeT OGLIJ,ME npuHUWNbBI 1 I'IDOEKTHO-KOHCTDYKTODCKVIﬁ nogxon K
onpegeneHuo 1 BbISOpy TWhna CUCTeMbIl YTUNMKn3aunn.

7.2 CBoucTBa cpedbl, BNUAKOLWMWE HA KOHCTPYKLMUIO CUCTEMbI

7.2.1 ®usnyeckue U XMMU4eckne CBONCTBa

OmHocumenesHasa naomHocmb, meMrepamypa nnasneHus, memMrnepamypa KuneHus, memnepamypa
8CMIbILIKU, KOHUEeHMpauuoHHbIe npederibl PacnpocmpaHeHuUs ninaMeHu, memMnepamypa caMmogocrniaMmeHeHUs
gewecmes npugedersi 8 FTOCT 31610.20-1.

Heobxoaumo yuyuTeiBaTe Bce ha3oBbie Nepexofbl: Kak WCnapeHue XKWOKOCTW, Tak M KOHOEeHcaLuuio
napa, — npoucxogsLime ¢ pniouaom npyu CHWXKEHUW OaBNeHWs UK B pe3ynbTtaTte oxnaxaeHus. B pesynerate
camooxnaxgeHus ucnapeHue napoobpasylmnx KUAKOCTEN MOXET BbiTb HEMOMHLIM, €CMNWU HE NpeaycMoTpe-
Hbl TEXHWYECKWe cpedcTBa Nogsoha TennoTel, HEOOXOAMMOW AN NpoLecca cnapeHus.

CneayeT NnpedycMOTPeTb TEXHUYECKME pelleHns No NpeoTBpaLLeHnio BO3MOXHOCTH CMELLMBaHUS XU-
MUYECKUX BELUECTB, CMOCOBHbIX BCTYNUTL B peakuuto B dakenbHbIX Konnektopax. Heobxogumo oTMeETUTb,
4YTO MOCTYMNNEHME peakUWOHHO-aKTUBHbIX BewecTB B dakenbHblid KOMNMEKTOP BbI3LIBAET POCT OaBneHWs Ha
drakerne, 4TO NPUBOAUT K HAPYLUEHWIO LIENOCTHOCTU (pakernbHbIX KONMnekTopos. BellecTsa, KoTopble npu cMe-
LWMBAHWMKN C BOLOW BCTYMAlOT B aKTUBHYH peakuMto (Takue, Kak ankunbl, HaTpWi, Kanuin n gp.), HanpaensioT B
OTOEeNbHbLIE KONMNEKTOPbLI, HEe coaepxallne Boabl.

Heobxoanmo npenycMoTpeTb TEXHUYECKUE PELUEHUS MO WUCKIMIOYEHUIO NpoLlecca cMeLllMBaHns Boabl C
APYrMMK BellecTBamMu, €CNK CyLLecTByeT BO3MOXHOCTb 00pa3oBaHus TBepabiX YacTuy B (pakenbHoW cucTe-
me. MNpu BO3MOXHOCTM oOpa3oBaHusa nbda dniouabl, COgepKallne BoAy, HanpasnsioT No OTAEeNbHOMY KOr-
nekTopy Ha dakenbHbIA cenapaTtop (cMm. Takke 7.6.2.4 1 8.2.3).

7.2.2 CBoiicTBa, BNMAKLMKeE Ha (PpU3NOMNOruio, U BpeaHble CBOMCTBA

[ns onpegeneHnsa Haanexallero Tuna CUCTeMbl yTUNU3aUMK cnegyeT y4uUTbiBaTh CBOMCTBA OTBOAUMOrO
M3 CUCTEM OrpaHuyYeHunst U cbpoca AaBneHus BelecTBa, B TOM YACIE M BpedHble, BNUALWWe Ha (hU3nonoruio.

7.2.3 CToMMOCTb ynaBnUMBaHuUA

OKOHOMUYECKN-MHKEHEPHAA OLeHKa AOMKHA ONpefenvTh, ONpaBabIBAET N CTOMMOCTb YNaBlMBaeMo-
ro BellecTsa UCMonb3oBaHKMe cUcTeMbl yrnaesnuBaHuda. B cnydae, ecnu Mcnonb3oBaHWe cUCTeMbl ynaenvBea-
HWs onpaegaHHo unu Tpebyetcs aAns obecnedeHns cobnogeHns HOpPM 3KonorMyeckon GesonacHocTu, cM. 8.4
Ons pykoBoAcTea. [lna npegynpexaeHus notepu LeHHOro TEXHOMNOMMYecKoro BellecTsa JaBrneHne HacTPoMKX
ycTpoicTBa cbpoca faBneHWst JOMMKHO NPeBLIWaTh HopMarnbHoe pabodee faBneHue Ha BeNUYKHY, obecneyn-
BalOLLYIO 3afaHHbIM Nepenag AaBneHus.

7.3 Cobpoc B aTmocepy

7.3.1 O6wme nonoxeHns

MoTokn napo., obpasylowmecs B pesynstate cbpoca gaBneHus, gonyckaetcs besonacHo oTBOAWUTL He-
nocpefcTBEHHO B aTMocdepy Npu YCnoBuK cobnogeHns HopM akonoruyveckol 6esonacHocTh. Beibop cooT-
BETCTBYIOLLMX MPOEKTHbLIX NapameTpoB gomkeH obecneunTs Tpebyemblll ypoBeHb BesonacHocTW npouecca
npu Beibpoce napoB B atMmocdepy.

CnegyeT yunTbiBaTh, YTO YyTUNU3aUMa NapoB NyTeM ux BbiGpoca B aTMocchepy MMeeT npenmyllectsa
Mo CpaBHEHMWIO C ankTepPHATUBHLIMY METO4AMMW YTUNU3aLWK U3-3a MPOCTOThI, HAAEKHOCTM U 3KOHOMUYHOCTH.
Mpwu atom cnocob yTunuaaumy BbiBpocoM napoeB B atmocdepy AormkeH obecneyntb UCKMYEHUEe Co30aHNs
NOTEeHLUManbHbIX ONacHOCTEN, TAKUX KaKk (hOpMUpPOBaHWE roplYMX CMeceln Ha yposHe nanyb/nnamgopm MIIC,
BO30eWCTBME Ha NepcoHan TOKCUYHLIX MapoB UMW KOPPO3UOHHO-aKTUBHLIX XMMUYECKUX BELLECTB, BOCMName-
HeHWe cOpacbiBaeMbIX MOTOKOB B TOHKE BbIOpOCa, BLICOKME YPOBHM WyMa WM 3arpsisaHeHnsi Bo3gyxa.

7.3.2 ®opmMpoBaHUe roproYMx cMecen

7.3.2.1 Uenbio nyHkTa 7.3.2 ABnsieTca onpegeneHne TpeboBaHWi Npyu NPOEKTUPOBAHUN CBEYEn pac-
ceuBaHuWs, NpegHa3HavYeHHbIX A5 BbIDpoca NOTOKOB C MHAMBUAYAmNbHbBIX YCTPOWCTB cOpoca AaBrneHus Hemno-
CPefCcTBEHHO B aTMocdepy.

[na onpepeneHns BO3MOXHLIX ONAacHOCTEN ropounx cmecel, obpazsylmxca B pesynstate Boibpoca
yrneBooponoB B atmocdepy, gusndeckoe coctosiHue cbpackiBaeMoro BellecTBa UMeeT NepBOCTENEHHOE
3Ha4yeHwWe, T. K. NpoLecc nNpy BelOpoce NapoB MOSHOCTLIO OTNMYAeTCA OT npouecca Npu BeiOpoce XUAKOCTK.
CriegyeT yunThIBaTL, YTO MEXAY STUMW ABYMSI NOrPaHUYHLIMK NPOLECCaMN HaXOOATCH MPOLECCHI C y4acTUEM
XKUOKOCTHO-MapOBLIX CMECEN, B KOTOPLIX (hOPMUPYIOTCA XUAKOCTHAA MbiNb Mny aspo3onu. [pu aHannse pu-
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CKOB, CBAI3@HHbIX CO COPOCOM B atMoCcdepy, BaXHO y4YUTbIBATb, B KAKOM (PU3NYECKOM COCTOSIHUW HaxoauTcA
cbpacbiBaeMoe BellecTBO (nap, TyMaH, XUOKOCTb).

7.3.2.2 TloTokM yrnMeBOAOPOAOB, BbiDpackiBaeMble B aTtMocdepy M COCTOSLME MONHOCTLID U3 NMapoB,
no Mepe CMELLUMBAHUA C BO3QYXOM 33 BbIXO4HbLIM OTBEPCTMEM 06pasyloT cMecu, HaxodsdlWmnecs B AManas3oHe
BocnnameHaemMocTn. CnenyeT yuynThIBaTh, YTO B CMydae, KOraa oTAenbHble knanaHsl cbpoca gaBneHus ocy-
LLeCcTBNSAT BbIOPOC B BEPTUKANbHOM HanpaeneHvun Yepes nHovBuayansHble CBe4YM paccenBaHns (rasooTBo-
Obl), 30Ha HANU4YKUs NOXapoOonacHON KOHLeHTpaLUumu orpaHuYeHa onpegenaemMoin obnacTteio Hag YpOBHEM Bbl-
bpoca. Mpu BbIXOAE NApPOB U3 MHOWBUAYANbHLIX CBEYER paccemBaHusa KnanaHos cbpoca 4aBneHus ¢ BbICOKON
CKOPOCTbH) peakTMBHbIE CUITbl CTPYW BbiBpoca sSBNAKTCH AOMUHMPYHOWMUMK. B 3TOM cny4yae MHTEHCUMBHOCTb
3axBaTa Bo3fyxa cTpyel Beibpoca obecneynBaeT pacTBOPEHME BhIMyCKaeMbIX FA30B 0 YPOBHSA MEHbLUE HUX-
Hero npegena BOCMNaMeHeHWUs ele 00 Toro, Kak BbiBpoc BbIMAEeT 3a npedernsl 0bnactv ¢ 4OMUHMPYOLWNM
BMUAHWEM CTPYU, NPU yCnoBuK, 41o Ynucno PernHonbaca Re oTBe4aeT KpuTepuio no dopmMyne

Re > (1,54 : 104)['”], (20)

Pas

roe Re — uucno PeiiHonbaca y ra3o0TBOOHOMO OTBEPCTHS;
pj — MMOTHOCTb ra3a y ra3o0TBOAHONO OTBEPCTHS;
p.. — MMNOTHOCTb BO34yxa.

MpumedvyaHune— dopmyna (20) MOKeT BbITb HEBEPHOW, ECNW CKOPOCTL CTPYW MeHee 12 M/C Unun ecnn oTHoLLe-
HWEe CKOPOCTU CTPYM K CKOpocTM BeTpa MeHee 10.

B cnyvyae ecnu BbiIGpoOC NpoOM3BOAUTCA C HM3KOW CKOPOCTLIO M Yucrno PelHonbAca He OoTBeYaeT kpuTe-
puto chopmynbl (20), MHTEHCUBHOCTD 3axBaTa BO34yxa CTpyer BbiDpoca HM3Kas, U JOMUHUPYOLLee BusHUe
Ha BbIBpOC OkaskIiBaeT BeTEpP, T. €. YyCNOBUSA ANs paccenBaHWa BoIBpoCOB B aTMocdepe onpeaensitoT CTENEHb
pazbaBneHns1 BbiMyCKaeMblX ra3oB BO3AYXOM W paccTosiHAE, B Mpedenax KOTOPOoro MOXeT BO3HUKHYTb Nnoxa-
poonacHas KoHueHTpauusa. MNpu aTUX yCNnoBUSAX NoOXapoonacHsbIe CMECU MOTYT BO3HUKHYThL Ha ypogHe nanyb/
nnamgpopm MIIC n/unu y yganeHHsbIX UICTOMHUKOB Bo3ropaHua. lNonHas oueHka TpebyeT paccMoTpeHus cre-
OYIOLLWX rnokasaTenemn:

- CKOpPOCTM WM TEMMNEepaTypbl BEIXOAALLETO rasa;

- OTHOCUTENbLHOW MOMEKYNSPHOM MAacchl U KONWYECTBa BLIXOAALETO rasa;

- DOMUHMPYIOLMX METEOPONOTrMYeCcKMX YCNOBUIA, 0CODEHHO XapakTepHbIX HEDNaronpuUATHBLIX YCIOBUN;,

- Hanu4na onuanexawmx MrC;

- BbICOTHI, HA KOTOPOI BbIOpOC BLIXOAWT B aTMOcdepy.

Cnepnyet oTMETWUTL, YTO ObICTPOE pacceyMBaHWE BLI3LIBAET Mpouecc TypbyneHTHOro CMeLIVBaHus, SB-
NAKLWKUACA pe3ynsTaToM PacCeENBAHUSA 3HEPTUKN BLICOKOCKOPOCTHOM CTpyu rasa. [Npu obecnevyeHumn knanaHom
cbpoca gaBneHuns NpoxoxaeHus NoToka, OnM3Koro UM paBHOIo ero NOMHOM NPOMYCKHOW cnocODHOCTK, CKOPO-
ctu cbpoca Yepes oTAENbHLIE CBEYM paccenBaHua B aTMocdepy npeebiwatoT 150 m/c. B xone Beibpoca cTpyn
B BO34YX MpW OTCYTCTBUM BeTpa rasbl co ckopoctamu 150 m/c n Bonblwe obnagatoT 4OCTAaTOYHOW 3Hepruen
B CTpye, 4ToDObl BbI3BaTh TYpOynNeHTHOe CMellnBaHWe C BO34YXOM M OKasaTb BO3OENCTBME Ha paccevBaHue
B COOTBETCTBMU C HOPMYNON

Tmy ~0,2647, (21)

qmp

rAe Gy — MacCOBbIW pacxo[ cMecu Bosayxa u copacbiBaeMbix MapoB Ha PACCTOSIHUK ¥ OT OKOHYaHUs (Top-
La) CBeYM paccenBaHus;

Um0 — MaccoBbIi pacxoA ycTponcTsa cbpoca gaBneHus, BolpaxaeMblid B TEX e eduHMLax, YTo U Um0

Y — PaccTOsiHWe BAOMbL OCK CBEYN PACCENBAHUS, HA KOTOPOM PACCHUTLIBABTCH G,

d — amameTp CBeYW paccerBaHus, BbipaxkaeMblii B TEX Xe eduHuLax, 4to u y.

dopmyna (21) nokasbiBaeT, YTO PACCTOAHME OT TOYKM BbiXoda y, M3MEpPeHHOe BAOMb OCKM CBe4Yu pac-
cenBaHvs, Ha KOTOPOM NOTOK COPOLLEHHbIX YIMeBogopoaoB pa3baBnaeTcs 40 CBOEMo HWXHero npegena Boc-
nnaMeHsemMocTu (T. e. maccoBorn gonu 3,0 %), coctaenaeT npubnuantensHo 120 AMamMeTpoB OT OKOHYaHWS
cBeuu pacceuBaHus. B cnyyae pasbaeneHuss yrmeBogopoaHbIX MapoB BO3OQyXOM OO MacCOBOW AOMuW, Npu-
BnuautensHo pasHoi 3,0 %, KOHLEHTpaLMa KOHEYHOW CMeCcKH HaxoOuTCsa OKOMO UMK HUXKEe HUXKHEero npegena
BOCMMaMeHaemMocT. 3To 3HadeHue eapbupyetca ot 3,0 % gna metaHa go 3,6 % ans rekcana. B cnyuyae
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MPUHATWSA 3@ OCHOBY 0BbEeMHOM 4ONW 3TW 3HAa4YeHust akBmBaneHTHel 5,3 % n 1,2 % cootBetcTBeHHo. Cnegyet
YyUnTbIBaTb, YTO AN BeLlecTB, He obnajatolumx roplyMMin CBOMCTBaMU, BIINM3KMMU C TOPHYUMKU CBOMCTBAMM
nerkux yrneesoJopofoB, OTCTOSAHWE FOPHYeil CMEecKU MOXeT OTNNYaTbCHa OT 3HadveHus, pasHoro 120 gvame-
Tpam. Ha ocHOBaHWM NpuBEeOeHHbIX AaHHbIX O pacCcevBaHuM OTMEYaloT, YTO MPW AOCTWKEHUU HeobXoaMMBbIX
cKkopocTel Belbpoca napoB ONacHOCTb HAKOMMEHUA rOpYKX CMEeCel Ha BbICOTE HUKE YPOBHS pasMeLleHuns
TO4KK BbIBpoca cnegyeT cyMTaTk MarioBEPOATHON.

Heobxoanmo NpuHATE BO BHUMaHWe, 4To Bonbluas CKopocTb cOpoca ABMNSeTCs XxapakTepucTHKoi knana-
Ha cbpoca gaBneHus, Korga oH obecneynBaeT NPOXOA NOTOKa, COOTBETCTBYHOLLMIA €ro pacyeTHOW NPOMNYCKHOM
crnocoBHOCTK, HO MpW 3TOM KnanaH cbpoca gaeneHusi He obecneqnBaeT NPOXOXOEHWe NOTOKa, PABHOTO ero
NOMHOM MPOMyCKHOW cNocoBHOCTM.

HecmoTpsa Ha To 4TO NMepBOHadYanbHbIA COPOC MPU OTKPBITUKM MPYXMHHOTO KranaHa cbpoca gaeBneHus
MOXET NPOW3BOANTLCH C BOMBLUOWA CKOPOCTBLIO, KWHETUHECKWE CUITbl 4OCTATOYHbI ANA KOMNeHcauun curbl 3a-
KpbITWSI NPYKMHBI A0 TEX NMOp, NOKa NoTok He BydeT yMeHblUeH npubnuantensHo go 25 % oT pacyeTHon npo-
MYCKHOW CNOCOBHOCTK KnanaHa. YMeHbLUEHHbIA pacxod MOXEeT BO3HUKHYTb MO MPUYMHE TOro, YTO YCMOBMA,
BrMsoLMe Ha cbpoc, nameHeHsl. [peBbilleHWe AaBNeHNs BO3HUKAET U3-3a MMHUManNbHOTro OTKNOHeHUs ycro-
BWI 3KCMMyaTauumn, YTO BbI3bIBAET YMEHbLUEHWE pacxoaa OTHOCUTENbHO HOMWHAMNBHOM NPONYCKHOW cnocobHo-
cTu knanaHa cbpoca gasneHusi. BepossTHOCTE BO3HMKHOBEHMWSA TakuX NPOLLECCOB BO3MOXHO MUHUMKU3MPOBaTh
nocpencTBOM NpUMeHeHUs AByX unu bonee knanaHoe cOpoca gaBneHusa 1 CTyneHYaTbix BENUYMH SaBNeHUN
HacTponku Ans obecneyeHuns Mx nooyepegHon paboTel. Micnonb3oBaHue obLien cBe4n paccenBaHus aAns He-
CKOMbKMX KnanaHoe cbpoca gaBneHwus MoxeT obecnednte cOpPOC ¢ Manol CKOPOCTLIO NMPW YCnoBuK cpabatbl-
BaHWA TOMbLKO ogHOTe knanaHa. Heobxogumo obecneunTs BesonacHoe paccerBaHWe NapoB, cOpackiBaembix
knanaHamu cbpoca aBneHus Yepes Ux MHAWBMAYanbHbIe CBEYM paccevBaHua, Aaxe npu paborte knanaHos
¢ 25 %-HOW Harpy3koi oT UX MOMHOW NPOMYCKHONM cnocoBbHOCTK, YTO COOTBETCTBYET YPOBHIO 3aKpbITUA Knana-
HoB. [oKka MUHUManbHOE 3Ha4YeHWe, 3agaHHoe opmynoin (20), Gonelwe, B BoiGpoce npecbnagaeTt cTpys, W OH
pacTBOpsieTCs, HAXOAACk 3a Npegenamu guanasoHa BOCMIaMeHAeMoCTH B npegenax obnacTtu pacnpocrpa-
HeHusa cTpyw. CnegyeT yunTbiBaTk, YTo ANs Bonblueil YacTy BeIDPOCOB CKOPOCTh MOTOKA ra3oB MpeBblllaeT
30 m/c gaxe npw pacxoae oT krnanaHoe cbpoca gaeneHus, cocTaenawwem 25 % oT HOMUHAaNBHOTO.

MaxkcumansHoe nodeempeHHoe 8epmuKanbHOoe PaccmoaHUe om 8bixoda cmpyu 00 KOHUeHmpauuu HUxX-

Hezo npedena 0CnIaMeHIEMOCIU PagHO KO3(hUYUEHMY PacCcMOsHUS, yMHOXeHHOMY Ha (d ), /p j Py M.
Ocesoe paccmosiHue 00 KOHUeHmpayuli HUXHe20 U 8epxHezo npedenia ocnnaMeHseMoCmu PagHo Ko-

aghgbuyUeHmMy paccmosHUS, YMHOXEHHOMY Ha [(d i fp ¥ Pis ], M.

PucyHku 1, 2 n 3 nokasbiBalT npefernsl BOCMNaMeHAEMOCTU B BEPTUKANbHOM, FOPU30OHTaNbBHOM Ha-
NpaBneHnsaxX U BAOMb OCHOBHOWM OCK CTPYW BbIOpOCca M NPUMEHUMBI KaK K OOHOKOMMOHEHTHBIM, Tak U K MHOTO-
KOMTMOHEHTHbLIM YINEBCAOPOAHBIM CTPYAM MOBbLIX MONEKYNAPHLIX CMECEN MeXay METAHOM U renTaHoM.

CBeuu paccenBaHua, Npou3BoasLLne BbIOPOC NapoB OT KNanaHoB cbpoca AaBneHus BepTuKanbHO BBEPX
B aTMOcCpepy, pacnonaratoT Ha pacCTOAHUN MO ropu3oHTanu He MeHee 15 M oT NK6LIX coopyKeHun unu obo-
pygoBaHust MIIC, pacnonoxeHHbIX Bbille, YEM TOYKa BbiBpoca, ¢ Uenbi NpeaoTBpalleHus NocTYNNeHns K
HUM TOPHYUX NaApPOB.

7.3.2.3 CnenyeT y4yecTb, UYTO TyMaHbl SIBNAKOTCS CNEACTBMEM KOHOEHCAUWMW, crefyLlei 3a Beibpocom
napoB. MenkooucnepcHble a3po3orn, CBs3aHHbIe cO COPOCHLIMU MOTOKaMM, coaepXalluMmM XKUOKoCTH, pac-
cmatpusatoTca B 7.3.2.4. KoHOeHCMpoBaHHbIE TYMaHbl SBMAKTCH MENKoAWCNepCHbIMKW, guameTp GonbLInH-
cTBa kanenb coctaenseTr meHee 10 MKM, 1 TONbKO HEGOMbLUOE KONMMYECTBO Kanenb npeBbiwaet 20 mkm. Me-
XaHW4YeCcKn pacrnblfneHHble a3po30onu He cofepxaT Bonblioro konudectea kanens MeHee 100 MKM B AnameTpe.

O6beMbl KOHOEHCUMPYIOLWMXCS NapoB Npu Ux BelBpoce B aTMocepy 3aBUCAT OT COCTaBa NoToKa, aTMo-
chepHol TemnepaTypbl U ckopocTu Belbpoca. Kak npaBmno, NpuHUMaT JONYLLEHWE, YTO ECNN camas HA3Kas
aTMocdepHas TeMnepartypa HuKe TOYKM pockl cOpackiBaemoro yrneBogopoaa, To NpoM3oiaeT KoHOAeH cauns
napoe B 6onbwom obbeme. ITOT NOAXod HE YYUTHIBAET ABYX MPOLECCOB, CBA3aHHLIX C BbIBpOCOM napoB.
B npouecce CHWXeHWA JaBneHua NapoB Npu NpoxXoxaeHuM Yyepes Knanad copoca aaBneHna napbl Harpesa-
0TCS, M TEHAEHLUMS K HEMeOeHHOW KOHAEeHCaUWM CBOAMTCA K MUHUMYMY B 0DoralleHHOM 30He Yy TOYKW Bbl-
Bpoca. lNMpouecc pa3baBneHWa BO30YXOM NMErkux KOMMOHEHTOR, NPUCYTCTBYIOLWNX B Boibpocax N3 KnanaHoB
cbpoca faBneHus, CTPEMUTCA MOHU3KUTb TOHKY POChI OTAENbHbIX KOMMIOHEHTOB 40 TeMnepaTypbl HUXKe Temne-
paTypbl OKpyXatoLlen cpeabl.

CnepgyeT 0TMETUTB, 4YTO BonblUee KONMYecTBO BbIBPOCOB HE KOHOEHCUPYETCS BHE 3aBUCMMOCTU OT OT-
HOCUTENbHOW MOMEKYNAPHOA MacChl, HECMOTPSA Ha TO, YTO YIMeBo4OPOAbl C BbICOKON MOMEKYNsipHOW Maccoi
n guametpom Kanens oT 10 go 20 MKM MOryT KOHOEHCUPOBATLCS.
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X — OTHOLEHHeE CKOPOCTeN U /i Y — KOI(ULMEHT, YUUTLIBAIOWMI PACCTORHME OT LEHTPA CTPYM MO BepTMKany ,V/(dj) p_f/pw’

bespasmepHan Benu4uHa; u, — CKOpoCTb BeTpa, m/c; U — CKOPOCTb BbIX0oda CTpyu, m/c; P — NNOTHOCTE hritoMaa BHYTPU Bbixoda

oronoska, kr/m3; p,, — NNOTHOCTb OKPYKaIoLLEero Boaayxa, Kr/m3; dj — BHYTpPEHHWI OMaMeTp OronoBka (QuameTp Bbixoga CTpyq), M; y —

BEpTUKaNLHOE paccTOsHME, M; X — FrOPU30OHTaNLHOE PAcCTOsSHUE, M; S — paccTosHUE BAOSb LIEHTPansHOW NUHWUA CTPYW OT HaUBLICLLEN
TOYKM OTOMOBKA, M; T — OronosoK CBEYW paccensaHusi; 2 — BeTep (NonepeYHblin NoTokK)

PVICYHOI{ 1 — MakcumaneHoe noaBeETPEHHOE pacCToAHME NO BEPTUKANKM OT BbIXOAa CTPYW 0 HWXHETD npeaena
BOCNNamMeHAeMOCTH OnA HquTFIHbIX rasoBe

B cnyyasix, npu koTopbix napbl, cbpaceiBaeMble Yepes knanaHbl cbpoca AaBrneHus, KOHOEHCUPYIOTCS,
BaXKHO Y4YMTbIBaTb BNWMsHWE MpoLecca KoOHOoeHcauun Ha obpasoBaHwe roptodert atMocdepsl. Mpu aTom Ty-
MaHbl 13 JIBXK pacnpocTpaHsatoT nnaMmsa B Bo3gyxe nNpw BocnnameHeHuun, gaxe ecnu J1IBX npu temnepatype
oKpy»atLen cpefbl He obpasyrT bonbworo obbema napoB. HeobxoanMMO y4nTbIBaTL:

- 4TO TyMaHbl 13 JIBX MoryT npegctaBnaTh ONacHOCTbL AaXe NpyU TemnepaTtypax MeHblUe CBOEW TOYKK
pocChl;

- HWXHWE npegenbl BOCNNamMeHseMOCTU M CKOPOCTM ropeHns AN NerkoBocnnaMeHsaoLWnXca CKOHOEeH-
CMPOBABLUMXCHA TYMaHOB WU COOTBETCTBYHOLLMX MM NapoB OOWHaKOBbLI;

- 3Heprusa BocnnaMeHeHus, TpebyeMas aAng 3axuraHvs TymaHa B BO3ayxe Npu Temnepartypax 1 gasrne-
HUAX oKkpyxawLwen cpeabl, B 10 pas bonblie TpebyemMon ANS 3a)UraHus napos.

B cny4yasx, npu koTopbix BbIGpOCHI MapoB OT knanaHoB cbpoca gaBneHWs KOHOEHCUPYHKTCH, NPOLEece
KoanecueHUUM (cnunaHust) NpueoguT K 0bpasoBaHuMio Kanenb, KOTOpble OCEAAatoT, 8 He pacCenBaloTCcs B BUAE
TymaHa, nogobHo napam. CnegyeT cumTaTth, YTO NapuManbHOe AaBreHne yrnesogopoaoB, NpyU KOTOPOM pac-
4YeTHana KpuBas agvabaTnyeckoro CMeLlMBaHWsA C BO34YXOM MepecekaeTcs C KPUBOW TOYKW pOChI, yKasbiBaeT
Ha rpaHuuy obnacTtu, B KOTOPOW BO3HUKHOBEHWE MpoLecca KoanecueHUnn ManoBepoaTHO. Peaynbratel npo-
Lecca KoHOeHcauun npy napuvansHOM OaBneHun yrnesogoponos, pasHom 34 klla unu meHee, cnegyeT pac-
cMartpuBaTh Kak MenkogmncnepcHble TyMaHbl bes koanecueHuun. B oTcyTcTBME KoanecueHUMu BO3AENCTBUEM
rpaBuTaumMm cnegyet npeHebpedb, T. K. CKOPOCThL CBOBOOHOIO NageHns yrneBogopoaHbIX YacTul, AMamMmeTpom
10 MKM cocTaBnseT okono 3 MM/c, cnegoBaTensHo, Aaxe npu cnabom BeTpe BbIBpPOC OT pacnonoXeHHOW Ha
BbICOTE TOYKM BoiBpoca npongeT 6onblIoe pacCcToOAHUE, NPEXAE YeM OOCTUTHET YpOBHS nogepxHocmu nanyb/
nnamapopm MIIC.
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U Y — KOIMDULMEHT, y4MTLIBAIOLIMIA PACCTOSHUE OT LIEHTPa CTPYM NO rOpU3OHTaNM [X/( dj ),Jpj P },
GespasmepHas BenUYUHa

X — OTHOLLEHWE CKOPOCTEW U

MpumeyaHue— [Ina onpengeneHus Apyrix nepeMeHHbIX CM. PUCYHOK 1.

PﬂcyHOK 2 — MakcumanbeHoe nogBeTpeHHOe roprn3oHTanbHOE pacCToAHWE OT BbIXOAa CTPYWU OO0 HMKHEro npeaena
BOCNNamMeHAEMOCTI AnA HECbTHHle rasoBs

Ha ocHoBaHWK BbILLEW3NOXEeHHbIX (DaKTOPOB KacaTenbHO XapakTepUCTMK pacCeUBaHWSA U TOPEHUs Ty-
MaHa Y4uTbIBaKOT, YTO, NOKa KOHOEHCAT OCTaeTcsl B MeNKoAMCNEPCHOW (hopMe W HaxoauTcs B BO3OyXe, Xa-
pPakTepUCTMKMA BOCMNMaMeHAEMOCTM U pacCenBaH1Msl cMecy HeobxooMmMo paccMmartpuBaTh Tak, kak ByaTo oHa
NOMHOCTbI HaxoOuTcsl B napoBol hase. Manblii pasmep kanenb JonyckaeT Ans onpefeneHusi BerMyYnHbl
KOHLEHTPaLWK Ha pasnn4HbliX paccTOsSHUAX OT TOYKM BbiBpoca NpMMeHaTb MeTOAbl, NpuBeaeHHble B 7.3.2.2.
Ans Toro 4tobbl TymaH cTan BoCMnaMeHsieMblM, OH JOIDKEH CoAepKaTb Takve e maccoBble AOMNM YIMneBo-
00poOoB, Kak u Heobxogumble anst obecnedeHns BOCNNaMeHAeMOCTM NapoB, cnefoBaTernbHo, Noka MUHK-
manbHoe 4ucrno PellHonbAca Anst BelbOpoca npeBsbilaeT 3HadeHve, Tpebyemoe dpopmyrnoi (20), rpaHnLa 30HbI
BOCMIaMeHAEMOCTW AN TyMaHa ByaeT HaxoanThes B TEX Xe npefenax, uyTo u Ansa napos. [Npu aTom cnegyeT
YYMTLIBATh, YTO MPOLECC KOHAEHCALMM MOXET CTaTb NMPUYMHON 3arpsasHeHus Bosayxa. [Npu paccMoTpeHum
TOMBKO MPOLEeCcCOoB BOCNaMeHAeMOoCTH YIeBoA0PO40B YPOBEHb pyUcKa B3pbiBa byaet He Oonee, YeM npu oT-
CYTCTBMM MpoLiecca KOHAEHCaUUM Napos.

7.3.2.4 HeoOxogumMo y4uTbiBaTb, YTO B OTNK4YMe OT BbIOPOCOB MapoB WM TymMaHa, KoTopble ObICTpo
paccevBalTCA NPy OTBOAE B aTtMOcdepy C BLICOKMMU CKOPOCTSIMU, BIBPOCH! XWAKOCTEN OCEAAKT Ha yYpOBHE
nany6/nnamgopm u/unu opyaux nogepxHocmed MIMC, a HanM4ne Kanenb XWOKMX YrNeBoOOPOAOB onpene-
nseT BO3MOXHOCTb 06pazoBaHMs BocnnaMmeHsemon atMocdepbl. BaKHO NPUHUMATE BO BHMMaHWE BbICOKUIA
YPOBEHb PWCKa B3pbIBa MK BOCMamMeHeHns B cydae BbiOpoca GonbLIoro Konn4ecTsa XXUOKUX YrNeBoaopo-
JOB B aTMocdepy, Koraa TeMnepaTypa OKpyXKatLLlen cpefibl paBHA UMK BbilLe TEMNEPATYPhLI BOCNNIAMEHEHMWS
XUOKOCTU. TeopeTUYeckn XUOKOCTU, KOTOpble MMelT TeMnepaTypy BOCMMaMeHeHUs Bbllle MaKCUManbHON
TemnepaTtypbl OKpyXatLlen cpedbl, He ucnapstTcd B oObemMe, 4OCTaTOYHOM Afs CO34aHusA BOCMMaMeHs-
emMoi atmocdepsl. [pu 3Tom MacwTabHoe pacnbineHue Kanenb KUOKUX YrNmeBogopoaoB MOXET CTaTb Npu-
YWHOIM CO30aHNA aBapyIMHOM CMTyauun ¢ COOTBETCTBYKOLWNMKM nocnedcTBuamMu. CnedyeT y4nTbiBaTb BO3MOX-
HOCTb BO3HWKHOBEHWS MOXAPOB B CIyyae KOHTaKkTa XMOKOCTW ¢ TpybonpoBogamu u/wnu obopymoBaHueEM,
MMEILLMMYM BBICOKYID TemnepaTypy HapyXHbIX NoBepxHocTen. Bce noTokn cbpoca XKuakocten Heobxoaumo
YTUNU3UPOBATL, UCNOMNb3Yst OOWH U3 METOA0B, MPUBEAEHHbLIX B 7.6.
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X — OTHOLLEHWE CKOpOCTEN uwluj; Y — ko3hdULMEHT, yuMTbIBAKOLWUA NOABETPEHHOE PAcCTOSHWE OT LEeHTpa CTpYM NO ropu3oHTanu

S/(dj )Jpj/pm, bespasmepHasi BenuuuHa; 1 — HWKHWA Npeaen BOCMNAaMEHSeMOCTW, XONoaHas CcTpys; 2 — HWKHWA npegen
BOCMNamMeHAeMOCTH, ropaYas cTpys; 3 — BepxHWi npegen BOCNMamMeHseMOCTW, XONoAHas cTpysa; 4 — BepxHWW npeden Bocnname-
HAEMOCTH, ropadas cTpysa

MpumeyaHue — [Ona onpegeneHna Apyrux NepemMeHHbIX CM. PUCYHOK 1.

PVIC)(HDK 3 — OceBoe paccTtodaHue go KOHLI,eHTpaLI,I:‘II?I HMXHErND M BEPXHETO npenena socnnaMmeHAeMoCT
oana HECbTFIHbIX rasoe

[Ona MUHUMU3aLUK BO3MOXHOCTK BbiBpoca JIBXK Bce knanaHbl cbpoca gaBneHusi, npouseoasLine cbpoc
napoe B atMocdepy, AomkHbl ObITh pacnonoXeHbl Takum 06pasom, YTobbl BXOZ KnanaHa coefuHAncs ¢ napo-
BOM 0BnacTLo cocyaoB unu Tpybonposogoe. CneayeTt NnpedycMOTPETL AOMNONHUTENbHbLIE TEXHUYECKUe peLle-
HWsi no obecneyeHnto 6esonacHocTW, Hanpumep, Npu cboax (HekpUTUYECKkUx oTkasax) B pabote obopyaosa-
HWUS YPOBHM XXUOKOCTEM MOTYT NOBLILLATLCS U NEPEenonHATE EMKOCTH, YaCTUYHO UMM NONMHOCTLI 3aMoNHEHHbIE
napamu B pexume HopMmarbHOW akcnnyaTauun. BepoaTHOCTL Takoro HapylweHUs TEXHOMOTMYECKoro npoLuec-
ca BO3MOXHO YMEHbLLWTL NoCpeaCcTBOM pasMelleHns knanaHoB cOpoca daBneHns B TOUKE TEXHONOrMYeCcKow
CUCTEMEI, FOe BepOATHOCTL 06pa30BaHUs KMAKOCTM Ha BXode knanaHa cbpoca gasneHus Mana (U e cnegyet
npeHebpeys). B kavecTBe ApYrux TEXHWYECKUX PEeLUeHWI 3aLlUUThl MO BLICOKOMY YPOBHIO XUAKOCTW, 4OCTUra-
lolemMy Bxoga knanaHa cbpoca gaBneHus, OoMycKaeTcsl MCNoMb3oBaTk CUTHANN3aLMI0 MO BLICOKOMY YPOBHHO
nnu gpyrne KUMnA.

HeobxoOumo NpoBOAUTE aHanwWa crydaesB MNpeBbilUeHUs AaBneHus B NGoi cucTeme, cogepallen
JIBX, B cocTaB KOTOPOI BKMOYeHbl KnanaHbl cbpoca gasneHus, npoussoasiine cbpoc razos B atMocdepy.
CnegyeT onpefenuTb Bce BO3MOXHOCTH, MO3BONAIOLLME XUOKOCTM NONy4YnTb AOCTYN B KnanaH cbpoca faene-
HWUS, U NPEAYCMOTPETEL TEXHUYECKME PELUEHUS MO ero NpeaoTBPalLeHuto.
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7.3.3 Bo3gencTBue TOKCUYHbIX NAapOB UMW KOPPO3UOHHO-aKTUBHbIX XMMUKaTOB

7.3.3.1 C y4eToM TOro, 4TO TOKCMYHbIE NAapbl, KaK NpaBuIio, MoryT ObiTb BPEAHLIMW ANS BAbIXaHUA Npu
BbICOKMX KOHLEeHTpauusax, bonbLliaa ux 4yacTb He NpeacTaBnsieT OMacHOCTU ANSA nepcoHana npu ycnoBun UX
cbpoca 4epes KknanaHbl cbpoca gaBneHus B yoaneHHOM MecTe.

Mpy Hanuuum B cHpacbiBaeMOM MOTOKE TOKCUYHbLIX BELECTB BaXKHO YYMThIBATb BO3MOXHOCTb BO3HMK-
HOBEHMWA MX MAKCUMarnbHOW KOHLEHTpauMM B MecTax, rie BO3MOXHO NMpUCYTCTBME NepcoHana. KoHCTpyKuMn
MTIC, ycTaHOBNEHHbIE Ha BbICOTE U NoNagatoLLMe B 30HY pacnpoCcTpaHeH s NoToKa, MoryT ObiTh NOABEPKEHbI
BO3[EMCTBUI0 BbICOKMX KOHLEHTPaLUUA TOKCUYHBIX BELLECTB.

Cniyyau, npu KOTOPLIX TOKCWMYHbIE Mapbl MOryT ObITe cOpoLlleHbl B aTMocdepy, TpebyloT npoBedeHus!
COOTBETCTBYHLLEro aHanu3a. TOKCU4YHOCTb NapoB BapbUPYETCH ANSA pasfnuMyHbIX BELLECTB, YTO B NEPBYK o4e-
penb TpebyeT onpeneneHusi MakcuManbHOW OONYCTUMON KOHUEeHTpauun. Mcxogna u3 npodormKkMTenbHOCTK
BEPOATHOIO BO34EWCTBUA MaKCMMAaNbHO OOMYCTMMAs KOHLIEHTpPaLWUsi TOKCUYHbLIX BELeCTB MOXET Bapbupo-
BaTbCA 07151 pasnuyHbix palioHos/3oH MIC, n Bonblune KOHLUEHTpauuu MOryT co34aBaTb MeHbLUWA pUCK B
MecTax, C KOTOpbIX MOXeT BbiTb NpoM3BeaeHa bbicTpas 1 bezonacHasa 3BakyaLus, B OTNMYMeE OT Tex MecT, rae
nepcoHan o6s3aH ocTaBaTbCHA B CWUMY BbIMOSIHEHMSA CBOWMX CryXebHbiXx 06A3aHHOCTEN UMW roe OTCyTCTBYeT
BO3MOXHOCTb ObICTPOR 3Bakyaumy. CrnenytoLlein no BaXXHOCTU CHUTaeTCs BEPOATHAA ANWTEeNbHOCTL BeiGpoca.
ABapuiiHble cMTyauuu, Bbi3biBAKOLLME NPEBLILLEHNE AaBNEHUA B 060pyaOBaHUMN, HEODOXOOUMO B3SITh MO[, KOH-
Tponb B TeueHue 5—10 muH. CnegyeT yunThIBaTh, YTO AMUTENLHOCTL aBAPUIHON CUTYaL MM BapbUpyeTcs B
33BUCMMOCTU OT KOHKPETHOrO TEXHONOTMYECKOro NpoLlecca U ucrnonsayemoro obopygoeaHus. Mpu aTom nepu-
on ot 10 go 30 MUH gormkeH obecnednTb B3ATME Mo KOHTPOMb N0l aBapuinHOM CUTYaLUK 3a UCKITYEHEM
cnyyaeB NPUMPOOHbIX KAaTaKN1M3MOB.

Heobxoaumo onpefennTs peansHoe Bo3aencTBUe BeIOpoca Ha OTAENBHO B3ATOro Yenoeeka. B cnyyae,
Korga ToKCcM4Hble BblOpockl MMeoT Bonblioe Yucno PeHonbaca, oHWM OTBEYaT KPpUTepUMsIM paccerBaHus/
pacTBOpPeHMA ANs BbIDPOCOB, XapakTepu3ylowmnxcs MMnynbcoM cTpyun Bblbpoca, kak npusegeHo B 7.3.2.2.
CbpacbiBaemMble BelecTBa B Bbibpoce OyayT pacTBOpEeHbl 40 YPOBHA KOHLEHTpauui B MHTepeane ot 30:1 go
50:1, npexae 4em BrNUsHWE MMNynbca CTPYW npekpaTutces. Mpu ganbHenwem paccerBaHumy Beibpoca B ycno-
BWSIX OTCYTCTBUSA BO3OENCTBMA CTPYM CNedyeT yunThIBaTh, UTO cOpackiBaeMble BeLLecTBa yxe Obinu pacces-
Hbl 40 KaK MUHUMYM YKa3aHHOTO YPOBHS KOHLEHTPAUWA, OCHOBBIBAACHL HA KOTOPOM MPOBOAAT OLIEHKY YPOBHS
KOHLeHTpaLmin copacbiBaeMbIX BELLECTB Ha yposHe nanyb/nnamgopm u Opyaux nosepxHocmet MIIC.

7.3.3.2 CnepgyeT y4uTbiBaTh, YTO OMpefeneHHble XMMUYecKne BelecTsa, Takme Kak deHonbl, ABnsio-
LKMeCs XUOKMMU NPU YCITOBUAX OKPYXKatolllel cpedbl, MoryT 6biTh OnacHbl AN NepcoHana B crny4vae ux cbpoca
yepes KnanaHsl cbpoca aaeneHus B atmocdepy. B cnyyae ecnu TexHonormyeckne cMcTeMel cogepXar Takue
XUMudeckue BellecTBa, copoc B atMocdepy He ABnsaeTca Be3onacHbiM, ecnu KnanaHsl cbpoca gaBneHus He
MOryT ObITb YCTAHOBMEHbl B MeCTax, rae Bo3geictene Bbibpoca Takux BewecTB Ha NepcoHan WCKHYeHo.
MonoxeHus, NpuBeaeHHbIe B 7.3.2.4, Kacalnecs NpeaoTepalleHnsa BbiDpoOCoB KUAKOCTEN, MPUMEHUMBI U K
KOPPO3WOHHO-aKTUBHLIM BeLLleCTBaM.

7.3.4 BocnnameHeHue cbpackiBaeMoro noToka B To4Ke BbiGpoca

7.3.4.1 BOo3MOXHOCTb Crny4YarHOro BocnnamMeHeHusl ucxodsllero noToka ropryvMx NapoB W3 kKnana-
Ha cbpoca JaBneHWs WUny rasocoTBoAa pPaccMaTpUMBAaIOT B COOTBETCTBMU C MOMOXKEHUAMU, NPUBEAEeHHbIMW B
7.3.4.2—7.3.4.5.

7.3.4.2 HeobxogMMo y4nThIBAaTL BO3MOXHOCTE HAMWYMSA BHELIHUX UCTOYHMKOB BOCMIAMEHEHUS, TakUxX
Kak OTKpbITOE Mnams, ropsyMe NoBepXHOCTU U HEB3PLIBO3ALLMLLEHHOE 3NeKTpoobopyaoBaHWe, YCTaHOBMEH-
HOe B mpuneratwLlei 3oHe. B cnyvae BeiOpocoB 13 KnanaHoB cOpoca AaBneHus, XapakTepusylLwuxcs UMm-
NynbCOM CTPYyM, TOYKM BbIBpoca nocpeacTBOM MOAENUPOBaHUS MpoLecca pacceMBaHWsa OOMKHbI BblTh pac-
NonoXeHbl TakuMm 0bpa3om, 4Tobkl rpaHuLbl 06nacTu BoCnnaMeHeHUss He JOCTUMranu yKkasaHHbIX UCTOYHUKOB
BocnnameHeHus. MNpu BeIBbpocax, UMELLMX Manyl CKOPOCThL W HanpaBnsSeMbIX BETPOM, rpaHuLbl obnactu
BOCMIAMEHEeHUs MOTyT MPOTAHYTLCA Ha BonbLUMe pacCcTOSAHUA OT TOYKM Bbibpoca. B Takux criyyaax Tpebyetcs
nNpenycMoTPEeTb BO3MOXHOCTE BOCMNaMeHEeHWs1 OT BPEMEHHBIX MCTOYHUKOB (HanpuMmep, cBapoyHble paboThbl).

7.3.4.3 CnepgyeT y4uTbiBaTh BO3MOXHOCTEL BOCMNAaMeHeHWA cBpocoB U3 OTKPLITEIX aTMOCHEPHbIX raso-
OTBOOB NMNOCPEeACTBOM MOMHUI. 33 UCKITIOYEHWEM aBapUiiHbIX BbIDPOCOR, CBA3aHHbLIX C NepeboaMn NMTaHusA,
KOTOpblE MOTYT BO3HMKHYTL BO BPEMS P03, BEPOATHOCTL paspsaaa MOMHUW, NPOUCXOAALLErO OHOBPEMEHHO C
OTKPLITMEM KnanaHa cbpoca gaeBneHus, cuntaT npeHebpexnmo manon. MNepuoguyeckne BoiGPOCkH B Teve-
HWe ANUTeSbHbIX NepUOA0B W MOCTOSIHHbIE BLIDPOCH (HanpuMep, Npu yTedke Yyepes knanaHbl cbpoca gaene-
HWS) NOBLILIAKT BEPOATHOCTL BOCMIIaMEHEHWA MOJTHUEN.

7.3.4.4 HeobxogMMo OTMETUTL, YTO NpK Bbibpocax ¢ BoNbLUOR CKOPOCTLH, MPOU3BOANMBIX M3 ra30BbIX
CKBaXWH B atmocdepy, obpasylTcs cTaTudeckne pa3psagbl, 4OCTATOYHbIE, YTODLI BLI3BATh BOCMNNAMEHEHME.
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CnenyeT y4uTbiBaTh, 4TO 30HA KOHAEHCALWW B CTPYE YCTLEBOTO ra3a MMeeT TEHOEHL N0 K 06pa3oBaHuio BbICO-
Koro ypOBHﬂ” 3apaga, XoTd BOCMaMeHeHns u He npoucxoguT. [pun aTom cnegyeT yunTbiBaTh, YTO Apyras Teo-
pu1s, OTHOCALLAACS K BOCNNaMeHEHMIO U3-3a CTAaTUYECKOro anekTpuyecTBa, npeanonaraet, YTo ra3oBblA MOTOK
yepes3 cucTemy TpybONpOBOAORB B NPOLECCe OTBOAA rasa HaBOOWUT CTaTUYeckuid 3apan Ha nwobble TBepable
UMW XUOKME YacTuLbl B MOTOKe BHYTPKU TpyDONPOBOAHOM CUCTEMbI, KOHTAKTUPYHOLLME CO CTeHKamu Tpy6. MNpu
3TOM MO OOCTWXKEHUW MOTOKOM raza TopLa BbIXOAHOIO raz00TBOLHOMO OTBEPCTUS CyLLEecTByeT BEpPOATHOCTb
BO3HWKHOBEHWUSI CTaTUYeCKUX paspsaaoe nnbo nocpeacTBoOM NMOMHOMO anekTpuyeckoro npobos (MckpoBon pas-
psag), nmbo NocpeacTBOM HaCTUHHOMO 3MeKTpU4eckoro Npobosi (KOpOoHHLIM paspss). BeposaTHocTe Bocnname-
HEeHWA OT CTAaTUYECKOro 3MeKTpMYecTBa OYeHb Mana 13-3a Manoi BeNWYMHLI pOocTa 3apsaga B cTpye U Haane-
alwen M3onauMmM CBeYn paccenBaHus, UMerLLen 3aseMmneHne. [lJaHHoe NonoxeHue OTHOCUTCS K Beibpocam
napoe yrneBoaopOaOoB.

7.3.4.5 Cnepyet c4MTaTh, YTO NMOTOKA C BbICOKUM co,qep»caHueMQ) BOOOPOOA BOCMPUMMYMBLI K BOCMNA-
MEHEHWIO CTAaTUYECKUM 3NEeKTPUYECTBOM M3-3a ANEeKTPOCTAaTUYeCKUX paspsiaoB Ha TOpLE BbIXOOHOro OTBep-
cTus rasooTeoga. CrnegyeTt y4uTbiBaTh, YTO BO3HUKHOBEHWE 3MEKTPOCTaTMYECKUX PaspaaoB Ha cBeve pacce-
WBaHWUS BO3MOXHO NPeAoTBPaTUTEL NOCPEACTBOM YCTaHOBKM TOPOMAANEBHOMO KOMbLa Ha BEIXOOQHOM OTBEPCTUM
ra3ooTBOAA, KOTOPOEe YMEeHbLUAET CKOPOCTh BhIXOASALLEro NOTOKA, YCTPaHAA TeM caMbiM NPUYKMHY TypOyneHT-
HOCTW Ha BbIXOAHOM OTBEPCTUM ra3ooTBOAA.

BocnnameHeHvne Bogopofda Ha BbIXOA4E W3 rasooTBOAOB B aTMOCHepy MOXeT ObiTb BbI3BAHO XMMMW4YE-
CKOW peakuunen mexay BooOpOAOM W OKCMOAMW Xenesa, T. K. MPW KOHTaKTe MoToKa, coAepKallero 4yactuubl
okcupa xenesa FeO unu xenesa Fe, KoTopble BXOOAT B CONPUKOCHOBEHWE C KUCMOPOAoM B aTMocdepe, BO3-
HUKaeT 3K30TepMUYecKasn peakuus, KoTopas MoxeT obecneynTb JOCTATOUHO IHEPriM Ans BOCMNNaMeHeHus
BOJOPOAHO-BO3AYLWHOW cMecu. Heobxoanmasa aona BocnnaMeHeHWs BOOOPOLHO-BO3AYLWIHOW CMECU 3Heprus
coctaenset 0,017 munnumoxkoynsa (mIx) (npumepHo 5 % oT 3Heprun, HeoBXoAUMOW ANA BOCMNaMeHeHnsa me-
TaHO-BO34YLUHOW cMech). [pK 3TOM, ECNK COOTHOLLEHWE MNoLWaan NOBEPXHOCTM K Macce AOCTaTOMHO, MOXET
ObITb OCTUTHYTA TEMMEpAaTypa, JOCTaTouHan Ans BocnnameHeHus. [No npu4nHe WupoKoro agnana3oHa B3pbl-
BOOMACHOCTWN Bogopoaa (obbemMHas gons ot 4 % o 75 %) BocnnameHsowmnecs atmocdepbl HopMUpPYHOTCS
Bnum3ko Kk Touke BbIBpOCA, UTO B COBOKYMHOCTWM C HW3KOW 3HEepruell BOCMMaMeHeHWs BoJoOpoAa MoBbilLAEeT
BEPOATHOCTb BOCMNNaMeHEeHMUs.

CnenyeT yunThIBaTh, YTO COPOCHLIE NMOTOKM C TEMMNEPATYPO BhilLE TeMnepaTypbl CAMOBOCMNIaMEHEHWS
Ha CTOpOHe BbixoAa KrnanaHa cbpoca LaBneHus MOTyT CaMOMpoOKU3BOSIbHO BOCTTAMEHUTLCA MPU KOHTaKTe C
BO3YXOM, €Cnu 10 (hOpMUPOBAHUA BOCNNAMEHAEMOW NapoOBO3aYLLUHON CMECK He NMPoUCXoaNT A0CTAaTOYHOro
oxnaxaeHus. o aTor NPUUYUHE BLICOKOTEMMNEPATYPHbLIE NOTOKW CriefyeT OTBOAUTL B 3aKPbITble CUCTEMbI UMK
oxnagutene. [pyM COOTBETCTBYHOLLEM PACMNONOXEHUN CBEYM PACCEWBAHUA BOCNNaMeHeHWE crneayeT CYnTaThb
gonycTtumeiM. [Mpy 3TUX YCNOBUSX CeqyeT OLeHWBaTh BNUSHMWE TENIMOBOMO UanyveHus (cM. 7.3.4.7).

7.3.4.6 B cnyyae ecnu onpefeneHHoe KOMUYECTBO rasa HakannuBaeTcs, a 3aTeM BOCMIIAMEHSAETCH,
BO3MOXeH BblIOpOC 3Hepruy B BUAe B3pbiBa, 4TO BNOCMNEACTBUM BbI30BET HapylleHnsa npolecca cbpoca B at-
mocdepy. Mpu ncnonb3oBaHK CBODOAHLIX BbIOPOCOB, XapaKTepu3yoLWMXCs MMMNYIbCOM CTPYW, Kak 1 B CNy-
Yyae C HopMalbHbIM YCTPOWCTBOM OrpaHuyYeHnst U cOpoca gaBneHusi, CyLLecTByeT Mmanasi BEeposiTHOCTb hop-
MUPOBaHUA obnakoB napoe 6onbLKnX o6vemos?, yto Heobxoanumo NpPoOBEpPUTL NOCPEACTBOM MOAENMPOBAHUSA
npouecca pacceuBaHus 1 ero nocneacTsuin. [Npu 3Tom cnegyeT yuyuTelBaTh, YTO MOTEHUMANbHAs ONacHOCTb
3TOro npoLecca cBA3aHa ¢ 0bLMM KONMMYEeCTBOM CMECH YrMeBo4OPOO0R C BO3AYXOM, akKyMynupyeMoi B rpa-
HWLIaX 30HbI BOCM/IaMEHAEMOCTI 3a TOYKOW Bbibpoca. [ns MMNynbCHbBIX BbIDPOCOB BO3MOXKHO ONpeaenuTb UX
obwwuin o6bem. B TMnoBom cry4ae 3o0Ha BocnaMmeHsaemMocTn coctasnsieT oT 40 go 120 gnameTpoB 3a TOYKOM
BbIBpOCa, HO MOXEeT BapbMPOBATLCA B 3aBUCUMOCTH OT MIIOTHOCTW M COOTHOLUEHWIA CKOPOCTU CTPYM K CKOPO-
ctu BeTpa. Cmech B 3TON 30HE MOXET COAepXaTb B cpefHeM oKono 6 % yrneroJopodoB, YTO COOTBETCTBYET
3,0 c ucteueHus Boibpoca. Obbem cmecu B Npedenax guanasoHa BocnnaMmeHsemMmocTu B Noboin MomMeHT Bpe-
MeHU Bcerga ByoeT OTHOCUTENbHO MarnkiM Mo CPaBHEHUKO ¢ 06LWKMM 0BbEMOM BbIMYCKAEMOTO rasa.

B cnydyae ecnu ckopocTb Bblibpoca He JOCTMraeT BenWYuHbl, HeoOXOAMMOM A8 BO3HWMKHOBEHWS WM-
NyNbCHOW CTPYM, U paccenBaHKsl He NPOUCX0ANT, MoryT obpazoBaTbcs obnaka napoB. AHanorM4YHbIM 0Bpasom
HaKomMMeHne B OrpaHN4YeHHOM MPOCTPAHCTBE Aaxe OTHOCUTENbHO Manoro KonuyecTBa Nerko BocnnameHsH-
Llerocs raza BejeT K BO3HUKHOBEHWIO ONACHbIX cuTyauuid. B aTux cnyyasax cnegyeT npeaycMoTpeTs MeEponpu-
ATWA, NO3BONALLNE N3bexaTb OrpaHUYeHUa pacnpocTpaHeHnsa cOpPOLLEHHbIX ra30B B NPOCTPAHCTBE, TaK Kak

1) 3naueHue yposHs onpedensiom npu NpoekmuposaHulU KoHkpemHozo MIIC.
2) 3HaueHue onpedensm NpuU NPOEKMUPO8aHUU KOHKpemHozo MIIC.
3 3HaveHue obbeMa onpedensom fpu NPOeKMUpPO8aHUU KoHKpemHozo MIIC.
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Takoe orpaHuyeHue onpefensieT yBernvyeHne AaBreHus Npy cnydYanHom sBocnnameHeHun. OueHka gaHHoro
NPOCTPAHCTBEHHOIO OrpaHNYeHns AOMKHa Y4UTbIBaTb OMM30CTh KOHCTPYKLMIA U/UMK BbICOKYHO NNOTHOCTb pas-
MelleHns 0bopyaoBaHWA, CO34aLMX Takoe NPOCTPaHCTBEHHOE OrpaHuyeHue.

7.3.4.7 CnenyeT OTMETUTb, YTO NMpX OTBOAE DONBLUOrO KONUYeCcTBa BOCMNAMEHAEMbIX BELLLECTB NOTEH-
LWansHoe BblaeneHue TeNNOThl ABNAETCH AOCTATOUHLIM YCNOBMEM AnA 0D0A3aTenbHOro pacCMOTPEHUS BIUS-
HWS TENMOBOIO M3MyYeHWs Ha NepcoHan u 06opyaoBaHNe HECMOTPS Ha TO, 4TO BOCNNaMeHeHne npv Belbpoce
OT YCTPOWCTB OrpaHuyYeHus u cbpoca AaBneHns ManoBeposiTHO. [ocne onpegeneHnsa OonyCTUMbIX YPOBHEN
TEMMNOBOTO M3Ny4YeHus criegyeT paccHuTate Tpebyemoe paccTosHWe OT MECT BO34EMCTBUS 40 TOYKM Bblbpoca
c yyetom 7.4.2.3.

7.3.5 N36bITOUHLIE YPOBHMU WIYyMa

YpoBHM WWyMa, NPOM3BOAMMOrO razaMu B ToWke Bbibpoca B atMocdepy, AOMKHbI BbITe NpUBNUXKeHHO
onpeaeneHsl B cooTBeTcTBMKM ¢ 8.3.714.6. MNockonbky aBapuitHblil BbIDPOC, Kak npasBuio, Npon3BoanTCS pea-
KO M B TEYEHMEe KOPOTKOro NpoMexyTka BpeMeHu, WyM AOMNYyCKaeTcs He cYUTaTh NpeamMeToM HOPMaTWBHOMO
OrpaHN4eHus.

JonycTUMyH MHTEHCUMBHOCTbE W ANUTENBHOCTL LUYyMa cliefyeT OLEeHMBaATk B 30HAX HaxoxaeHusa obeny-
XuBatouwero nepcoHana. Ecnu gea unu bonee knanaHa cbpoca faBneHUs OocyLLecTBASOT BbIBpOC B aTMOC-
depy o4HOBpPEMEHHO, HeODXOOAMMO ONpeaenuTs UX COBMECTHOE BrvusHue. [Ina onpegeneHns ypoBHS LWyma,
CBRA3aHHOTO ¢ BbiIbpocom B atmocdepy, pykoBoacTteytoTes 8.3.74.6.

7.3.6 3arpsizHeHWe Bo3ayxa

HopmaTtusHble TpeboBaHuA, kacalowmnecs 3arpssHeHus Bo3gyxa, obecrnedyvmBatoT UCKIYEHWs ANsA Bbl-
OpOoCoB, MMELLMX MECTO TOMbLKO NpY aBapuitHbIX ycrnoeuax. KoHueHTpauum NnoToKoB BeIOpPOCOB crefyeT KOH-
TpoOnNMpoBaTh HECMOTPS Ha TO, YTO AOMyCTUMbIE ODbEMBI NEPUOOVYECKUX UMK aBapUHLIX BbIBPOCOB MOryT
ObITh Bbile, YeM ANs ANUTENbHbLIX UMW NOCTOAHHbLIX BbIOPOCOB.

7.4 COHpoc gaBneHWs NyTeM CXWUraHUA

7.4.1 O6wWune nonoxeHns

Llernbio npuMeHeHUst yTUNmn3aLummn cxuraHmem Ha takene senseTcs npeobpasoBaHue roplodmx, TOKCKY-
HbIX UMW KOPPO3MOHHO-aKTUBHLIX ra30B M NapoB B NpoLecce ropeHns B MeHee oOnacHble CoOeaMHEHUS.

Buibop Tuna dakena v cneuunansHeiXx 0cOBeHHOCTER KOHCTPYKLUKM ddakeNsHOro CTBOMa 3aBUCKT OT He-
CKOMBKUX (aKTOPOB:

- Hannuus ceoboOHOro NPOCTPAHCTRA;

- XapakTepucTuK dhakernbHOro rasa, a MMeHHO COocTaBa, KONMUMYeCTBa, BeNWYNHbI AaBMneHus;

- 3KOHOMMWYECKNX PECYPCOB, BKMIOYAA KaKk HayanbHble MHBECTULMWK, TaK U 3KCNITyaTalMOoHHbIE pacxobl;

- BO3AENCTBUA Ha Xusble 30HbI MI1C (COOTBETCTBME CaHUTapHBIM HOpMam W npasunam, B TOM Yucne
yYeT BMUSAHUA ONTUYECKOTO 1 LLIYMOBOMO (PakTopoB).

KoHcmpykyus mexaHudeckol Yyacmu ¢hakerna, 80Mpock! IKCMTyamauyuu U MexHU4YecKoz20 00CiyKugaHUs
domkxHbl coomeemcemeaoegame mpebosarusam [3] u yyuumsieams nonoxeHus [4] u [5].

7.4.2 XapakTepuUCTUKN ropeHus

7.4.2.1 CnepgyeT cuuTaTth, YTO Nnams — 3T0 rasoobpasHasi cpeaa, B KOTOPOW NMPOWMCXOAUT B3auMoaein-
CTBMWE roprHYEro U OKUCIUTENS, BoIAENAETCSA TEMMO U pa3BMBaTCS BbICOKWE TEMNEpPaTypbl.

BuigenswT crnefyolie OCHOBHBIE TUMLI NNamMeHn dakena:

- Andbdy3noHHOE NNams, KOTOPOe XapakTepHO AN TpaguLMOHHLIX (dakenoB U BO3HWKaET Npu BOCMNa-
MEHEeHUW CTPyM TOMMMBA, BbIMYCKAEMON B BO3OYX;

- ra30BO34YLLIHOE NNaMs, BO3HUKaKLLEee Npu NpeaBapuTenbHOM CMELLMBaHUM TONMWBA W BO3yXa nepen
BOCMIamMeHeHUeM.

daken cYMTaOT YCTOMYMBLIM, €CMK NPU YCTAaHOBMBLUEMCS peXume Nogadv CMecKu OH cTabunmampyeTcs
BONM3KM Bbixoga u3 (MAKenbHOMo OrofoBKa U HE MEHSIET CBOEro MNMOMOXEHUA B NPOCTPaAHCTBE, YTO ABMSAETCHA
pe3ynbTaToM B3aUMMOLEWCTBUS CKOPOCTW NIaMeHU U NPOTUBOAENCTBYHOLLER €M CKOPOCTU WCTEYEHUS raso-
BO3OYLLUHOW CMecH, BbIXoAALLEeA U3 hakenbHOro oronoska. [1py ckopocTu UCTEYEeHUS ra3oBO3OYLUHON CMECH
Oonblle CKOpOCTW NNaMeHn SBNeHUe «MPOCKOK NNnamMeHn» He npousonget. Mpu GoMbLIOW CKOPOCTH BbiXoAa
13 hakenbHOro OroNoBKa rasoBO3AdyLUHAs CMeCch He ycrneBaeT NporpeTbCs 40 HeobXoauMon TeMmnepaTtypbl, 1
NpoU3oKaeT CPpbIB NNaMeHn dpakena, CoONpoBOXAAKLWLMIACA NpeKkpaLlleHUeM ropeH1s ropesku.

JonycTumas ckopocTb BbIX0Aa (hakenbLHOro rasa 13 hakensHOro orornoBka 3aBUCKT OT cocTaea cbpoc-
HOTO rasa, KOHCTPYKLUKU chakensHOro OronoBka 1 AasneHusi cbpackiBaemMoro rasa, U AaHHble NapamMeTphl B3au-
MOCB#A3aHbl. ®aKkenbHbIe OronoBKW, Kak NpaBumo, OMKHbBI BKIHOYATL YCTPOWNCTBO CcTabunuaayum nnameHn unm
apyrve cpegcTtea, obecnevynBarwolne cTabunbHOE ropeHne ninameHu.
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7.4.2.2 Tlpn paboTte cdakenbHON YCTaHOBKM HeobxoguMmo obecneunTb cTabunbHoOe ropeHue B LIMpOo-
KOM MHTEepBane pacxodoB rasoB U Napos, 6e3gbiMHOE CXXUraHUe NMOCTOSIHHLIX, MePUOANYECKUX U aBapUAHBLIX
cbpocog, a Takke HezonacHy MMNOTHOCTbE TEMMOBOrO NOTOKA, NPefoTBpalleHne nonagaHua Bo3ayxa yepes
BEPXHWIA cpe3 hakenbHOro CTBOMa M NPOCKOKa NnamMeHun, 8 coomeemcmauu ¢ mpebosaHusamu [3].

Mpw cbpoce yrneBogoOpPOAHLIX rA30B M MapoB (3a UCKMHYEeHWEM HEKONTALLWX ra3oB) NpegycmaTpuBaroT
pelweHus, obecnednBarwlLmne Ux besabiIMHOe CKUraHue. YeenuyeHue nonHoTel CropaHus 4OCTUraeTcs:

- nogayen Bo3gyxa unu BOASHOro napa (Konu4ecTBO napa onpefensieTca pacHeToM UCXoas U3 YCIrioBus
obecrnevyeHns Be30bIMHOMO CKUraHUs MOCTOSIHHBLIX COPOCOB);

- Ucnonb3oBaHWeM haKkenbHbIX OrONMOBKOB KUHETUYECKOTO CXKUraHWaA ¢ yCTpoicTBamu 3abopa Bo3ayxa;

- perynvpoBaHneM COOTHOLLEHWA CKOpOoCTM cOpoca K CKOPOCTWM 3ByKa, NpW KOTopom obecnednBaeTcs
WHTEHCVBHOE CMeLLeHWe C BO3OYXOM M Heobxodnmasi NonHoTa cropaHvs (pekomeHAyemoe cooTHoleHue 6o-
nee 0,2);

- OpyruMu pelieHusaMu, obecnednearwLymmmn besgbiMHOe CxuraHne cbpocos.

TexHu4yeckue peleHus, obecnedmBarowme besgbiIMHOE CxUraHue cbpacbkiBaeMblX ra3oB W napos, 06o-
CHOBbIBAOT B MPOEKTHOW JOKYMEHTaLMMN.

be3dbiMHOCMB 0becriedugaemcs onmuMarnbHbIM COOMHOWeHUeM 2a3/8o30yx, docmuzaaembiM 8bInon-
HeHuem mpebosaHull FTOCT P 53681:

- BbICOKMM AaBMneHneM raza;

- BOMbLUKMMMW NOBEPXHOCTAMM Fra30BbIX NMOTOKOB.

BesgbiMHOCTL CxuraHna obecnevvMBaeTcs NPy NOCTOSAHHBLIX M NepuoanYecknx cépocax, CocTaBNAKLWMX
40 npuobnuantenbHo 10 % makcumanbHoro copoca. MNpu MCnonb3oBaHMM NPUHYOMTENbHOW Nodadu Bo3gyxa
(vnwn napa) ata BenuMuuHa MoxeT BbiTh yBenuydeHa o 20 %. bonbwure BenudmnHbl cBpoOCOB cneQyeT cYUTaThb
aBapUMHbLIMK, HE rapaHTUPYOLWMKM Be3nbIMHOIO CXXMraHus.

7.4.2.3 ®akenbHas ycTaHOBKa AomkHa obecneunBaTh He3onacHyo MAOTHOCTb TEMMOBOrO NOTOKa B 3a-
LWATHOW 30HE M HA NMOBEPXHOCTX PaCMoONOXeHHOro BOKpYyr obopynoBaHus. besonacHble 30HbI U 6e30nacHble
YPOBHU MemnIoeo20 usnyvyeHus crnedyem onpedensms 8 coomeemcmeuu ¢ mpebogarHusmu [3]—[5].

MpwW oLeHKe BO3OENCTBUA TENMOBOIO U3MYy4YeHUsi OCHOBHbLIM KpUTEPUEM NOPaXKEHUS CHUTAKT UHTEHCUB-
HOCTb TENNoBOro uanydeHwus. MNpu aHanuae BO3AENCTBUS TEMMOBOrO M3MNy4yeHWUsl BAXHO pasnuyaTtb crny4vau
NMOCTOAHHOMO W NepuoanYecKoro Unu aeapuinHoro cbpoca.

Cnenyet obecne4ynTb, 4TOOblI KOHCTPYKLUMS hakenbHOM CMCTEeMbl U CXema pacnonoxeHws obopynoBa-
HUS MUHUMMU3UPOBANU HeOBXOAMMOCTL NPUCYTCTBUSA MepcoHana v KonudecTeo obopyaoBaHus, ycTaHaBNUBa-
eMOro B MECTax BbICOKOW MHTEHCMBHOCTMW TEMIMOBOMO U3My4YeHMs.

Kpumepuu eo3delicmeus UHMEeHCUBHOCMU Mensio8o20 U3ny4yeHuUs Ha rnepcoHar ykasaHsl 8 mabnuye 8.

Tabnuya 8— CmeneHb nopaxeHus nepcoHara e 3aslUcuMocmu om UHmeHcuUgHocmu usny4yeHus

CmeneHs nopaxeHus HHmeHcueHocms uanyyeHus, kKBm/m?
Ee3 HezamusHbix nocnedcmeuli 8 medyeHue OnumMesHO20 8PeMeHU 1.4
EesonacHo Ons yenoseka 8 bpe3eHmosol odexoe 4.2
Henepe+ocumas 6onb yepes 20—30 ¢ 7,0

Oxoe 1 cmeneHu Yyepes 15—20 ¢
Oxoe 2 cmeneHu Jyepe3 30—40 ¢

Henepe+Hocumas 6onb yepe3 3—5 ¢ 10,5
Oxoe 1 cmeneHu Jyepes 6—8 ¢
Oxoe 2 cmeneHu Jyepe3 12—16 ¢

Bpemsa Bo3geicTenA 00 OOCTMXeHUs BoneBoro nopora npueeneHo s Taénuue 9.

Tabnuua 9— Bpemsa BozgencTeun, Heobxogumoe Ans OocTuxeHus Boneeoro nopora

WNHTEHCMBHOCTL ManyueHus, kKBT/m2 H Bpemsa ao goctmxeHus Goneeoro nopora, ¢
1,74 60
2,33 40
64
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OkoHYyaHue mabnuubi 9

MHTEHCMBHOCTb U3NYyYeHUs, kBT/Mm2 H Bpems go gocTtwkeHus Gonesoro nopora, ¢
2,90 30
4,73 16
6,94 9
9,46 6
11,67 4
19,87 2

MMpwn onpepgeneHun BbICOThI (DAKEMbLHOW YCTAaHOBKM HEOBXOAMMO YYWMThIBATE COMHEYHOE U3MyveHue
(NOTOK COMHEYHOoWN NpsIMoi paguaumu, onpegensemoil B 11—12 4) kak npu NocTosAHHbLIX cbpocax, Tak 1 npu
nepuoamn4vecknx NN aBapuiiHbix copocax.

lMpsimas conHeyHas paduayus, yyumsigaemas fnpu onpedeneHuu npedensHo donycmumod miomHocmu
mennoeoao nomoka om nnaMeHu, npuHuMaemcs no mabnuye 10 8 3agucumMocmu om aeozpaghudeckol wu-
pomesi [6].

Tabnuya 10 — [lNosepxHocmHas NNOMHOCME MOMOKA COMHEYHOU npsmol paduayuu, nocmynarweld Ha 20pu30H-
manbHyt0 No8epXHOCMb, Bm/m2, 8 utone dns 11—12 y

lNapamemp 3HaveHue

leocepachuyeckas wupoma, epad. 36 40 44 48 52 56 60 64 68

lnomHocme nomoxza npamol conmHe4Hol paduayuu ga9 | 788 | 761 | 733 | 719 | 691 | 663 | 628 | 607
ong 11—12 4, Bm/m

B KoOHCMpyKyuU 2py308biX KpaHo8 Umu Opyaux 8bICOMHLIX KOHcmpykuut MIC, nodeepxeHHbIx 8ozdell-
CMeU mennoeoao usnydyeHus ghakena, cnedyem ydyumsigamb 6rIUSHUE U3NYyYeHUs Ha 803MOXHOCMb 6e3-
onacHoul 3Bakyauuu nepcoHana.

Heobxodumo makxe paccMompems 3¢hghekm mennoeoa0 U3nydeHus Ha nepcoHarsn, Komopkil Moxem
b6bimb nodeepxxeH e2o go3delicmauro 8 2paHuyax MIC unu 3a ee npedenamu Ha cydax obecredeHus.

Mpy1 BbINOMHEHUKM OLIEHKM TEMMOBOro M3ny4YeHus HeobX04MMO paccMOTpeTb BnusHWe hakenos, 0gHo-
BPEMEHHO ropsiLMX pSaoM LpPYr C OPYToM.

OB6opynoBaHue, Kak NpaBuo, MoxeT Be3onacHo BelgepueaTs 6oMbLIMe NAOTHOCTU TENMOBOro NOTOKA,
YeM ycTaHOBMNeHHble Ans nepcoHana. B cnyyasx npumeHeHus maTepuanos 1 cpes, YyBCTBUTENbHBIX K nepe-
rpeBy, KaK, HanpuMep, MaTepuanbl C HU3KOW TOYKOW NNasneHus (Hanpumep, antMUHKIA), TENNOYYBCTBUTENb-
Hble MOTOKW, MPOCTPaHCTBA C rOPHYNMK NapaMu, ANeKTPOHHOe UMK anekTpuyeckoe obopynoBaHue, Heobxo-
AWMO OLeHUTb NOCNEeACTBMA BO3LENCTBMA HA HUX TEMMOBOTO M3MyYeHus.

Kpumepuu nospexdeHus mennosbiM UsfyyeHueM pasfuyHbix kamezopul obopydosaHusi npedcmaene-
HbI 8 mabnuye 11.

Tabnuya 11— Kpumepuu nogpex0eHust mernnogsiM usnyYeHuem pasnuyHbix kamezoput obopydosaHus

Kameeopusi obopydosaHus lMopoeosoe epems gozdelicmeus = 10 MuH
TexHonozuyeckue yUucmepHs! 15 kBm/m?
Cocy0dbi nod daeneHuem 50 kBm/m?

Pacyem nnomHocmu mernaoeozo Momoka om rnaMmeHu, MUHUManbHo20 paccmosHUs U ebicomsl gha-
KefbHO20 cmeofia Heobxo00uUMO 8bIMOIHAMbL CO2r1acHo [2]. AnbTepHaTUBHBIM NOAXOA0M OnpefeneHns Tenno-
BOTO M3My4YeHWs MMNamMeHn Ha MHTEPECYIOLLYIO TOUKY SIBNAETCH pacCMOTPEHME NNaMEeHN KaK MMELLEro oaunH
LeHTP U3My4eHUss U NICNonb30BaHNe IMNMPUYECKOro ypaBHeHus. Popmyny (22) Mcnonb3yrT Kak Ans dakenos
C [O3BYKOBbIMW, TaK M C BIM3KMMKU K CKOPOCTSIM 3BYK2 CKOPOCTSIMM CHWUraHWsi Npy YCIOBMM UCMOMb30BaHNS
KoppeKkTupyowero koadpduymeHTa F.

65

GostExpert.ru
https://GostExpert.ru/gost/gost-71011-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67712
https://gostexpert.ru/gost/gost-71011-2023?utm_source=pdf&utm_medium=67712&utm_term=page

rOCT P 71011—2023

D= /ﬂ, (22)
47K

roe D — MWHMMansHOE paccTosiHWE OT LeHTpa NnaMeHu 40 paccMaTtpuBaemMoro obbekTa, M;

T — KO3(hPMLUMEHT Nepefayn Yepes aTMmocdepy M3Nny4eHHOro TENMNOBOro NoToka (cM. pacyeT B D.3.6.2);

F — koahdUUMEHT Many4eHnsa nnaMmeHu;

Q — TennoBblgeneHne (HU3LWas TenaoTBOpHas cnocobHOCTL), KBT;

K — NNoTHOCTb TEMMOBOrO NOTOKA Ha paccTosiHum D, kKBT/m2.

[daHHble no Ko duumeHTy F npy cropaHum raacobpa3Horo Tonnuea ykasaHel B Tabnvue 72. 31u gas-

Hbl€ MPUMEHUMbI TONMBKO K N3NYYEHUIO OT NramMeHu hakernoB ¢ JO3BYKOBLIMW CKOPOCTAMU CUraHusa. Ecnn B
nnameHun NpUCYTCTBYIOT Kanjy yrnesogopOAHON KMAKOCTM ¢ pasamepamu, bonbwmMin 150 MKM, TO 3HaYeHUS
B Tabnuue 12 cnegyet yeenuunte. Ecnn nnamsa He ABNSeTCA NONHOCTLH Be3abIMHBIM, e ACTBYHOLLWIA OBLLKWA
KO3 PULUEHT F MOXET NMPUHUMATL 3HAYEHUS MeHblue yKazaHHbIX B Tabnuue 72. CKOpocTb BbiXoAa M KOH-
CTpyKUMS dhaKensHOro OrofoBKa MOTyT TaKkKe OKa3biBaTb BNUSIHWME Ha KO3 dULMEHT F.

Tabnuua 72— WanyyeHune oT guddy3HOro nrnaMmeHu ropeHus rasoodbpasHon cpebl

Fas ﬂwameTgﬂ;openKn, Hons lilr:;?x?aewom Fas ,EluameTgh;openm, Hons MT:;J'I;)J/_I\-IaeHHoro
Bopnopon 0,51 0,095 MetaH 0,51 0,103
0,91 0,091 0,91 0,116
1,90 0,097 1,90 0,160
4,10 0,111 4,10 0,161
8,40 0,156 8,40 0,147
20,30 0,154 [MpupoaHbInA ras 20,30 0,192
40,60 0,169 B Y CHy) 40,60 0,232
ByTaH 0,51 0,215
0,91 0,253
1,90 0,286
4,10 0,285
8,40 0,291
20,30 0,280
40,60 0,299

KoadhdunuumeHT F onpegenaT Kak KOppensunoHHbIM napameTp, onpefensowii COOTHOLIeHWe Mexay
onpegeneHHbIMU METOAMKaMW BLINOMHEHUS pacHeTa U SMIUPUYEeCKUMU AaHHbIMW. [1o3TomMy koadhpuuneHT F'
W3 OHOro MeToaa He crnefyeTt NMPUMEHSTh K ANUHe NnaMeHu, pacCYMTaHHON No OpyroMy MeToay.

B npunoxeHun D npeactaBneHbl ABa MeToga paccMoTpeHus ypoBHen uanydeHus. B nyHkte D.2 npeg-
CTaBrneH MeTo/, UCMOMb3YHLLUIA PUCYHOK 4 AN onpefeneHns pacyeTHON ANMWHbI NnameHn. BeTep HaknoHseT
nnamMsi B CTOPOHY MO HanpaeneHWo BeTpa. BnusHue BeTpa onpenensioT Mo pUcyHKY 5, Ha KOTOpPOM yKasaHa
3aBMCUMOCTb FOPM30HTaNbHOrO U BEPTUKANbLHOMO CMeLeHWs niamMeHM OT CKOPOCTW BeTpa M CKOPOCTU Bbl-
Bpoca raza ua dakenbHON ycTaHOBKW. LIeHTp uanyyYeHuss nnameHW pacrnonoXeH B LiEeHTpe NpsaMOW NMUHUU,
npoBefeHHON Mexay dhakenbHbIM OrofTOBKOM W KOHLOM NITaMeH!.

PucyHok 4 cnefyeT MCNONb30BaTh TOMNbKO ANSA (PakenoB ¢ A03BYKOBLIMW CKOPOCTAMMU CXUraHWs rasa,
Ons akenoB cO CKOPOCTSAMW CXUraHus, BriM3kMMu K CKOPOCTUW 3BYKa, HEOBXOOMMO cormacoBaHWe U3roToBU-
Tens dpakenbHbIX OrofIOBKOB.

PacnonoxeHue UeHTpa NnamMeHn OYeHb BaKHO NPU UCCNEA0BaHMM YPOBHEN uanydyeHus. [invHa nnamMe-
HW BapbMpyeTcs BMECcTe CO CKOPOCTbIO U TeNnoBbIgeneHnemM npu cbpoce. Mpaduk Ha pUcyHke 4 oxBaTbiBaeT
OTHOCUTENBHO BLICOKME CKOpPOCTU cbpoca pa3nuyHkbIX CMecel Bogopoaa v yrnerogopoaoB.
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X — KonW4ecTBO Tenna, Bbigensemoe nnameHem, BT; Y — anuHa nnameHw (Bkniodas nwbor oTpbis nnamexu), M; 1 — TONNUBHLIA

ras (ceeda @ 508 mm); 2 — anxkupckas rasoBas CKBaXWHa, 3 — YCTAHOBKa KaTanuTU4Yeckoro pedopMuHra — peuuvpKynupyrLwnia ras

(cBeda @ 610 Mm); 4 — ycTaHOBKa KaTanuTUHeckoro peopMuHra — ras, BeIXOAsLWKMA U3 peakTopa (ceeva @ 610 mm); 5 — ycTaHoBKa
ferugporeHuaupoBaHuns (ceeda @ 305 mm); 6 — sogopop (ceeda @ 787 mm); 7 — sogopoa (ceeva @ 762 mm)
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X — oTHOLWeHWe Z(u‘xi‘uj); Y — otHowenne ZAy/L unu ZAx/L; u, — 60KoBas CKOPOCTL BETPA; U; — CKOPOCTb BbIXOAa CTpyu
I puMedaHUue — BcTaBka nokasbiBaeT reoOMeTpuo NnaMeH B CMOKOWHOM BO3Oyxe W npkn bokoBom BeTpe.

PMCyHOK 5 — 3aBMCMMOCTb OTKITOHEHWUA NNaMeHn OT CKOpPOCTK BEeTpa N CKOPOCTU CTPYK ra3a
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B nyHkTe D.3 npegcraBneH opyron noaxoa pacyeTra BEpPOATHOMO BAUSAHWS U3MNYYEHWUA, MCNOMb3YHLLMNA
meToq bpxycToBckoro (Brzustowski) 1 Commepa (Sommer). NpuHUMInanbHeIM OTAMYMEM MEXOY STUMW Me-
TOOaMU SABMAETCA pacrnonoXeHue UeHTpa nnameHun. Kpueslie 1 rpacukn, Heobxoaumble ANa yNpoLeHus pac-
YEeTOB, BKMKOYEHbI B MpUnoxeHune D.

7.4.3 MeToabl CXUraHuvsa

7.4.3.1 YTunusauumio roptoumx napos, [T u [IBXK cxuraHmem ocyLlecTBNAKT B hakenax.

daken gomxkeH obecne4nTb 6e30bIMHOE FOpPeHne NpKU CXUraHuM MakcMMmanbHoro noToka cbpaceiBaeMo-
ro rasa NpMMeHeHWeM METOLO0B WU TEXHOMOIMIA, NPUBEAEHHbIX B 7.4.2.2 n 7.4.3.2.

7.4.3.2 BesgbiMHasn paboTta ABnseTca rmasBHbIM TpeboBaHWeEM MpW NPOEKTUPOBaHWW (aKenbHbIX Oro-
NOBKOB ANs dhakensHol cucteMbl. KoHCTpykUumMs dpakenbHoW ycTaHoBKM gomkHa obecnevnTs 6e3gbiMHyt0 pa-
BoTy Npv onpefgeneHHOM cOcCTaBe rasa W/unu npy Hanu4MK onpefeneHHblX CpeicTB AN ee obecneveHus.
CnepyeT y4nTbiBaThb, 4TO Ans obecneyeHns paBHOMEPHOro pacnpeaeneHns Bo3ayxa AN ropeHust no Bcemy
nnamMeHu ¢ Lenbko npegoTepalleHns obpasoBaHna abima TpebyeTcs aHeprust Ansa co3gaHusa TypbyneHTHoOCTH
M CMEeLUMBaHWA BO3yXa, NOCTYNAKLEro B 30Hy ropeHns, ¢ hakenbHbIM rasom Nnpu ero BocnrnaMeHeHun. 3Ta
3HEeprus MOXeT MpUCYTCTBOBAaTh B rasax B popMe gaBrneHus Ui MoxXeT ObiTb BBegeHa B cUCTeMy nocpeg-
CTBOM [Opyron cpefbl (HanpuMmep, BBeAeHWe BOAAHOIO Napa nod BbICOKUM AaBfieHUEM, CXaToro Bo3gyxa wim
BO3/lyXa M3 HarHeTaTensa HU3KOro JaBneHus B rasbl Mo Mepe ux Bbixofa u3 drakernbHoro oronoska). [ns cos-
OaHvs YCNoBwWi, HeobxoauMblx A45is 6@34bIMHOTO CKUraHWs KOHCTPYKLMKW (haKernbHbIX YCTaHOBOK BapbUpyHOTCH
Mo CNOXHOCTW OT MPOCTON OTKPLITOWA TPYBbl C MCTOMHUKOM 32XXWraHWs 00 WHTErpUpOBaHHLIX CTYMEeHYaThbIX
dakenkeHbIX CUCTEM CO CIOXHBIMW CUCTEMAaMW YNPaBMEHUS.

QakenbHbIl 020M1080K domkeH obecneyums 6e3onacHoe cxusaHue cbpocHo20 2a3a nNpu MakCUMabHO
BO3MOXHOM pacxode U coomeemcmeosams mpebosaHusm Hacmosuweao cmaddapma u FOCT P 53681—2009
(modpasden 5.1). MNMpocTenlen KOHCTPYKUMEN hakenbHOro OronoBKa SABMAETCS KOHCTPYKUWUS, HasbiBaemas
OronioBkoM 0B6LUEero HasHadyeHus Wnu TpyOHO-hakenbHbIM OFONOBKOM, KOTOPbLIA, Kak NMpaBWiio, COCTOMT W3
ydyacTka Tpy6bl, 0B6OpyaOBaHHOrO yCTPOWMCTBOM cTabunuzauun nnameHu onsa obecnedeHus cTabunbHoOCTU
nnaMeHu nNpu Bonee BbLICOKUX CKOPOCTHAX BbiXxoAa (BEPXHKOK YacCTh, KaK NPABUNO, BLIMOMHSAKT U3 HEPXKaBEHO-
e cTanu Ans yCTOMYMBOCTU K BLICOKUM TemMnepaTtypam NnamMeHu), U NUNoTHOW (OeXypHOR) ropenky onsa 3a-
KWUraHWs rasa. OTa KOHCTPYKLMA HE UMEET cneunanbHbiX CPeACcTB ANs NpegoTBpalleHs obpasoBaHus abiMa,
1, crieqoBaTenbHO, €e He crefyeT WCMoMb30BaTh Npu YCnoBWuM HeobxogumocTy Ge3nbiMHON aKcnnyaTaumm
3a VMCKMNIOYEHMEM CMy4aeB, KOrga OTBOAMMbIE Ha (bakern rasbl, Takue Kak MeTaH WNnu BOAOPO4, HE CKIOHHbI K
06pazoBaHno AbiMa. PakenbHble OrONOBKW 3TOMO TUNAa AOMKHLI BKNKOYaTL YCTPONCTBA cTabunuaauyumn nname-
HW (ONs NOBLILIEHUS YCTOMYMBOCTH NIaMeHW NMPU BLICOKUMX CKOPOCTAX MOTOKA) U OA4HY Uy Bonee NUMoTHYH
(OexypHyto) ropenky (B 3aBUCMMOCTU OT QUAMETpa OronoBKa).

Ana 3awumei nnameHU om 8empo8ozo go3delicmaus crnedyem ycmanasnusamse ycmpolcmea 8empo-
goll 3auwjumsi 8 coomaemcmeuu ¢ [OCT P 53681—2009 (nodpazden 5.4). [na npedynpexdeHus nosgpexoe-
HUS ghakenbHO20 020Mi08Ka OMm Kacarmujea2ocs nnamMmeHu cnedyem ycmaHasnugams cmabunuszamop gakens-
Hozo ozonoeka e coomeemcmeauu ¢ FOCT P 53681—2009 (nodpa3zden 5.5).

Ha dakenbHbix oronoekax bonsLoro AnameTpa, Kak npaBuno, crnefyeT A0ONOMHUTENBLHO YCTaHABMUBATh
BHYTPEHHIOK OrHEeYMNOpHY 00NULIOBKY C Lienbio CBeOeHUS K MMHVMYMY BO3MOXHOMO TEMMOBOMO paspyLueHns,
BbI3BAHHOIO BHYTPEHHWUM rOpeHneM Npu HU3KNX CKOPOCTSX MOoToKa (obpaTHoe ropeHue).

®DakenbHbIe 0207108KU, UCMONb3yoUUe 8o0aHol nap dna obecnevyerHus cmabunusayuu nnameHu u bes-
ObiMHOU pabombl 020/108Ka, obecneyusarnujue yrnpasneHue rnpouyeccoMm ¢hopMmuposaHuss Obima ripu cbpo-
ce bonbwoao Konudecmea yenesodopoOHbiX 2a308, 00rmkHbl coomeemcmeosams TOCT P 53681—2009
(nyHkm 5.1.2). BogaHoW Nap Nof AQaBMeHneM JOKeH NogaBaThCs B 30HY NNaMeHun Ans co3gaHus TypbyneHT-
HOCTW W/MNWM 4NA HAagayBa BO34yXa B 30HY MaMeHM.

[anHblin npouecc ynyywaeT pacnpegefieHve BO3dyxa, YTO MO3BOMSET BO3Ayxy ObICTpOo BCTynmaTh B
peakuunio ¢ dakenbHbIMWA ra3amMmn ANA WCKIKYeHWA ycroBuiA oboralleHusa TONMMBOM, KOTOpble MPUBOAAT K
o6pazoBaHno geiMa. dpyrum daktopom, cnocobereyrowmm BesgbimHon paboTte, cnenyeT npMHMMaTh B3au-
MOLEWNCTBME MEeXAy BOOOW 1 ra3om, Npu KOTOPOM MOHOOKCUA YIMepoaa U BOOSHOW Nap BCTYNaloT B peakuuto
c oOpazoBaHMeM OMoKcuaa yrnepoga M Bogopoda, KOTOpbIA JIErko cropaer.

Heobxogumoe KonnMyecTBO Napa 3aBUCUMT OT COCTaBa (paKenbHOro rasa, pacxoda WM JaBneHus napa,
a TaKKe KOHCTPYKUMM (hakenbHOro OronoBka, NpuBegeHHbIX B Tabnvue 13. Mogada BogsHOro napa QomKHa
obecrneynBaTbCHa OT NAapOBOro Konnektopa ¢ gaeneHuem ot 700 go 1000 klMa, gonyckaeTcs ncnoneb3oBaTk BO-
asHon nap ¢ gaenenuem 200 kla.
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Tabnuua 13— lNpegnonaraemble pacxogbl NpW Nogade BogAHOMO napa

Crxkmraemblii Ha chakene raz MaccoBoe cooTHOLWeHVe nap/yrneBogopoaHbIA ras™
MapaduHel
OTaH 0,10—0,15
[MponaH 0,25—0,30
ByTtaH 0,30—0,35
MeHTaH nnoc 0,40—0,45
OneduHbl
OtuneH 0,40—0,50
MponuneH 0,50—0,60
ByTteH 0,60—0,70
OuoneduHel
MponaguweH 0,70—0,80
BytaguneH 0,90—1,00
MNeHTagueH 1,10—1,20
AueTuneHsl
AueTtuneH 0,50—0,60
ApomMaTuku
BeHzon 0,80—0,90
Tonyon 0,85—0,95
Kcunon 0,90—1,00
* OpUEeHTVPOBOYHOE KOMUYECTBO BOASHOTO Napa, KOTOpoe peKoMeHOYeTCH NoaasaTh B rasbl, CUraemele Ha ake-
ne ans obecneyveHns 6e3AbIMHOMO ropeHus.

Mpu 3TOM cnegyeT y4UTLIBATL, YTO CIEACTBMEM UCTONb30BaHWUA Napa ¢ bornee HU3KUM OaBNEHUEM SIB-
NSeTCA CHMKEeHNe ero aPEeKTUBHOCTN B YCNoBUAX Ge3abiMHON paboThl pakenbHOro OronoBka Npy Manbix
CKOpOCTHAX (pakenbHOro rasa.

Heobxoanmo npeaycmMoTpeTs MeponpuaTUSA N0 UCKIMHYEHUID BO3MOXHOCTW 3aMep3aHus KoHOeHcaTa B
hakenbLHOW cucTeMe.

®akenbHble 020/108KU C 8HympeHHel nodayell napa/go3dyxa, UCAONb3yWUe nNaposo30yuwHyo CMeCh
ons obecnevyeHus bonee rnonHoeo cMeweHUss cOPOCHO20 ea3a ¢ 8030yXOM, OOMKHLI COOMEEMCcmaeo8ams
FOCT P 53681—2009 (nodpasden 5.2).

Bo3aoyx BbICOKOro AaBneHwusi criegyeT MCnonb30BaTh ANA npefoTepalleHus obpasoBaHus ObiMa, 0co-
6EHHO 8 apKMUYEeCKUX YC08USX WU HU3KomeMiepamypHbIX KTuMamuYecKkux patioHax, ade nap Moxem 3a-
Mep3Hymb U 3aKkynopumes hakenbHbil 020/1080K/hakenbHeili cmeorn. [JNs cxaTtoro Bo3gyxa cnegyeT npume-
HATb METOAbI, NOAOOHbIE NpUMeHseMbIM ANs napa. MNMogadvy Bozayxa Heobxogumo obecnequTs ¢ gaBrneHnem
689 klMa, a Tpebyemas ero macca opMeHTUPOBOYHO Ha 200 % Gonblue Tpebyemoii 4ns napa, T. K. CKaTblid BO3-
AYX HE BbI3bIBAET peakLun KOHBEPCUWM MEXAY BOLON W hakenbHbIM razoM, NPOUCXOASLUEN B Criy4ae ¢ NapoM.
MakesibHbIe 020/108KU C nodayell crioMo2amesibHoz20 (0onoHUMensHo20) eo3dyxa HeobxodumMo NPUMEeHAMb
Ons obecneveHust 6e30bIMHO20 20PEHUST NPU OMCYMCcmauU UCMOYHUKa 800SHO20 napa uniu e criydyae Hedony-
CMUMOCMU 8CMyreHUs 8 peakyuto omeodumMozo/thakeibHO20 2a3a U 800kl coenacHo FOCT P 53681—2009
(modpasden 5.3).

Boay nop BeICOKMM OaBneHMeM crieqyeT UCMNoNb30BaTh ANS PerynupoBaHMsa npolecca geimoobpasosa-
HWS, 0CODEHHO NpKU HeOBX0AMMOCTK YTUM3aL MK Hanu4ms BonbLwnx 06bemMoB OTBOAMMOW BOAb! UM COMAHOIO
pacTteopa. [pu aTom ans cxuranHusa Ha dakene 0,45 kr pakensHoro rasa tpebyetca 0,45 kr BoAbI C 4aBNEHUEM
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o1 350 po 700 kMNa. Cnedyem yyumbigams, 4mo 8 XonodHoOM knumame mpebyemcs 3aujuma om 3aMep3aHus,
a 13-3a CMOXHOCTW perynupoBaHus NOToKa BOAbl MPW HU3KWX CKOPOCTAX CXUraHua Ha dpakene, kak npasuno,
TpebyeTcsa cTyneH4YyaTasd cucTeMa HarHeTaHusl U pacneiNeHns Boabl.

Cuctema nogaym Bo34yxa HW3KOro JaBMeHUs OoMmKHa obecneunTb co3gaHue TypOyneHTHOCTM B 30HE
nnamMmeHu NocpedcTBOM HarHeTaHWs Bo34yxa HMU3KOro AaBneHus B pakernbHEBIA OFOMOBOK N0 Mepe Bocnname-
HeHusA rasa, obecneyvBas, TeM caMbiM, paBHOMEPHOE pacnpefeneHune Bo3gyxa no BceMy nnameHu. Boagyx
¢ pasnenunem ot 0,5 go 5,0 klMNa HeobxoanMMo nogaBaTh COOCHO C hakenbHbIM ra3om Ha dakenbHbIA Orono-
BOK, i€ OHW cMeLunBaTca. [JlononHMTensHoe KoNM4ecTBO BO3ayxa, No4aBaemMoro Bo3ayxoHarHetTarenem ans
obecneveHunsa 6e3dbIMHON 3KCnnyaTauuu, Kak npaBuno, coctasnsaet oT 10 % o 30 % oT cTexvoMeTpuyeckoro
KonuyecTBa BO3dyxa ANS HacbIWeHHbIX (MpedenbHelx) yrnesogopogos u ot 30 % go 40 % oT cTexmomeTpude-
CKOTO Konu4yecTBa BO3Ayxa ANS HeHachklWeHHbIX (HenpeaenbHblX) yrneBoq0poaoB.

CnepyeTt y4nThiBaTh, YTO CMCTEMA BbICOKOrO AaBneHus He TpebyeT BcnomMoraTenbHbiX cped ansa obe-
crnevyeHusi 6e3gbIMHOIO CXUraHWs Ha drakene, T. K. 3Ta cUcTemMa UCMOoNb3yeT 3HEPTMIO AaBMNEeHUA, UMEIOLLYCA
B camom hakensHOM rase (kak npaBwno, 3To MUHMMansHoe gaeneHue ot 35 go 140 «kla y dakensHoro oro-
JI0BKA), ANA yCTPaHeHWs nepeHackbileHns TonnMBoM W obpasylolleroca no 3T0M NpUYMHEe ObiMa Mo BCemy
nnameHu. lNpu oTBoAE (hakenbHOro rasa nog BbICOKUM AaBlNeHWeM B artmocdepy B 30He MnamMeHW OOMmKHa
ObITb co3gaHa TypOyneHTHOCTb, obecneynBaloLllasl paBHOMEPHOE pacnpefeneHne Bo3gyxa Mo Bcemy nna-
MeHW. Mcnonb3yemble OTAenbHbIe (pakernbHble rOpenky MMEeT OTHOCUTENbHO Manyr NpOMyCKHYH crnocob-
HOCTb, 8 KOHCTPYKUMK Bonee KpyrHbIX CUCTEM MOTyT noTpeboeate 0b6beguHEeHUA onpegeneHHoro Konm4ecTea
ropenok B oguH maHudonsa. NogaepxaHue Tpebyemoro naeneHnsa oakensHOW ropenkn npyu Marbix NoTokax
chakeneHOro rasa ABRMsieTCA OYEHb BaXHbLIM W, Kak NpaBuno, Tpebyet npuMeHeHUs CTyneH4YaTon cucTeMbl AN
MPONOPLMOHANbLHOIO PerynMpoBaHust NOCpeacTBOM KonnyecTsa paboTatoLwmx doakenbHbIX rOPenoK B 3aBUCK-
MOCTMK OT 0ObemMa nocTynatoLLero Ha daken rasa.

HonyckaeTca, 4Tobbl cTyneH4YaTble hakenbl obecnevymMBani pe3epeupoBaHe Ha cry4vaiil 0TKa3oB CUCTe-
Mbl NOCPEACTBOM BKMOYEHUS B CUCTEMY BalnacHbIX MMHAA UMW aBapuUiAHLIX razooTBoaeB. [Inga obecneyeHns
Be3zonacHoCTU HeOBXOOUMO MpPefyCMOTPETh Hanuune y perynupyLlwnx KnanaHos 6ainacHbIX NMUHWRA, KOTO-
pble OoMmKHbI BbITe 0bopynoBaHsl MIY.

Bce npuBegeHHble Bbille TEXHONOrMyM De3dbiMHOMO CXMraHus npeadasHadeHbl Ans dgakensHoro obo-
pyooBaHWA, UCMOMNb3YeMOro As CXUraHUsA 3K30TepMUYEeCKUX dhakenbHbIX rasos, T. €. ra3os, UMEKLUNX Bbl-
COKYIO TEMMOTBOPHYIO CNOCOBHOCTL, Kak npasuno, Gonbwe 74,5 M,[l,)K."M3 Ons akenoe, He MCNONb3yHLWKX
BcnomoraTterneHble cpedbl, U 112 M,[I)K/M3 Ona dakenos, UCNOMb3YHOLWKMX BCMOMOratensHble cpefbl Onsa ca-
MOCTOATENLHOrO noggepXaHusa ropeHua 6es gobaeneHuMs BcnomoraTensHOro Tonnuea. [Npy aTom Heobxo-
OMMO NPUHATE BO BHUMaHME, YTO 3HOOTEPMWUYECKME Ta3bl CXHMUraloT B CUCTEMAX TEPMUYECKOTO CXHUraHWs C
npuMeHeHueM akenos cneunansHON KOHCTPYKLUMK, KOTOPbIE UCNOMb3YT BCOMOraTenbHbIi ra3 aAns cxura-
HMA hakenbHbIX ra3os. [1pyM Manom pacxoge rasa, kak npaBuno, 4octTaTtovHo oboraweHns akenbHbIX rasos
nobaBneHMeM BCMOMOraTernbHOro rasa B pakenbHOM KONNEKTope ANSA yBenM4YeHWs HU3LeN TenNoTBOPHON
crnocoBHOCTM cMmecK. B gpyrux crnyyasx crieqyeT yuYuTbiBaTb BO3HWKHOBEHWE HEODXOOUMOCTU NPUMEHEHWSA
MaHudonbaa HarHeTaHus BCnoMoraTensHoro rasa, ycraHaBnvMBaeMoro no nepumeTpy akenbHOro oronoeka
ANa QOpMMPOBaHKSA NaMeHW BOKPYT BbIXO4a ra3oB U3 dhakensHoro oronoeka. [JobasneHue BcnomMoratensHo-
ro rasza TpebyeTcs nNpy cogepXaHun B hakerbHbIX razax aMmuaka, 6onsLworo KonM4ecTsa yrnekucnoro rasa u
Maroro KonuyecTea cepoBogopoaa.

BcrnomoraTtenbHbIN ra3 BLICOKOrO gaBneHus, Nnpu HeobxogumMmocTu, cnefyeT Ucnonb3oBaThs ANA npenoT-
BpalleHus1 AbiMoobpasoBaHWs NOCpeACcTBOM BOBIEYEHUSA BHELLHEro Bo3ayxa B nnams dakena u obpasosa-
HUSA TypOynNeHTHOCTW ANSA nogdepxaHusa ropeHns. Kak npasuno, MeTodbl WHXEKUMW (HarHeTaHusa) Takue xe,
KaK Onsl napoBblX akenbHbLIX OrofloBKOB, HO ANA CHMXeHWsi o6bema BCNoMOraTenbHoro rasa Heobxogumo
NPYMEHSATL crelmnanbHble hakenbHble OronoBKM OOMbLUIOW NPONYCKHOW cnocoBHocTh. B cnyyae ncnonb3oea-
HWA B Ka4eCTBe BCNoOMOraTeneHOro rasa npupogHoro rasza tpebyertca ot 0,5 go 0,75 kr BcnomoraTensHOro rasa
Ha 1,0 kr dpakensHOro rasa, COCTOSALLEro W3 HOpMarbHbIX NapaUHOBLIX YIMEeBOAOPOAOB, TAaKUX Kak nponaH
1 byTtaH. [laBneHve npu UCMNOMbL30BaHMM NPUPOAHOro rasa B Ka4eCTBe BCMOMOraTenbHoro, Kak npaeuno, co-
crasnset 500 kla, Ho onTUManbHbLIM 3HaYeHUeM cnegyet cuyutats 1000 kla.

7.4.3.3 lpu npoekmupoeaHuu chakensHol cucmembi Heobxodumo pykogsodcmeosambcsa mpebosaHu-
MU Hacmosuwe2o0 cmaHOapma u nonoxeHuamu [3]. Tun hakenbHOM CUCTEMbl U KOHCTPYKUKS (haKenbHowW
YCTAHOBKM OOIMKHbI BbIBMpaATLCA MPOEKTHOW OpraHu3auuein B 3aBUCUMMOCTWU OT YCMOBWIA ee 3KChnyaTauuu,
opraHusauuu cbpocoB, CBONCTB U cocTara cbpackiBaeMblX ra3oB U 060OCHOBLIBATLCH B NMPOEKTHOM JOKYMEH-
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Tauuu. NpoekTupyemas dakenbHas cuctema gomkHa obecneunTs cOpoc 1 NocnegyLLee CUuraHue ropiHmnx
rasoB 1 NapoB B CNy4asx:

- cpabaTtbiBaHWA YCTPOWCTB aBapuinHoro cbpoca, npefoxpaHUTENbHbLIX KNnanaHoB, PYYHOro cTpaBnvBa-
HKS, a TaKke 0cBODOXAEHWS TexHonornyecknx BrokoB OT ra3oB 1 NapoB B aBapUMHbBIX CUTyaLMsAX aBToMaTu-
YEeCKW UM ¢ NPUMEHEHWEM OWUCTaHLMOHHO YNpaBnsaeMon 3anopHOi apmaTtyphbl;

- nepvoguyeckux cOpoCoB rasoB U NapoB NpW Nycke, Hanajake U OCTAHOBKax TexXHomnorudeckoro obo-
pPYyOOBaHMS.

dakensHas cucTeMa OOmKHa ObITe pasfgeneHa Ha grakenbHYK CUCTEMY BbICOKOro AaBrneHus (pabodee
paeneHve Boiwe 0,3 MIMa), dhakenbHy cuctemy HU3Koro AaeneHus (pabodvee pasneHve go 0,3 Mla) n da-
KErNbHYI0 CUCTEMY CEPHUCTOrO rasa (Npu HanMyYumM B TEXHONOMMYECKOM NpoLecce cepHucToro rasa). MNogeoabl
rasa (npogykToB cOpoca) Kk (hakernbHbIM CenapaTopam BbICOKOrO AaBMeHUs, HU3KOro AaBNeHWs U CepPHUCTOro
raza Heobxoa4MMO TPYNMNMPOBAaTh B KOMMEKTOPLI N0 pabodyeMy AaBMNEHWIO W BLINMONHATL pa3fenbHbIMU Ans da-
KenbHbIX CUCTEM BbICOKOTO AABMEeHUs, HU3KOTO AaBMNEeHUsA M CEPHUCTOrO ra3a CoOOTBETCTBEHHO.

B cocmage ¢hakensHbiX cucmeM MNPUMEHSIIOM, Kak rpasurio, 8bLICOMHbLIE 8epmuKkanbHble ¢hakenbHble
ycmaHosku, 20e ghakenbHbIl 020/1080K MOHMUPYIOM Ha 8epPXHeM cpe3e hakennbHO20 CMaeosa, Yimo CHUXaem
UHMEHCUBHOCMb MEenioe020 U3Ny4YeHus Ha ypoeHe nogepxHocmed nanyb/nnamgopm u Opyaux KOHCMPYK-
yull MIC v yny4waeT npouecc pacceMBaHusa NpoayKTOB CXKWUraHwusi ra3oB B atMocdepe.

®akenbHyr ycmaHosky Ha MIC Heobxodumo pacronazame € MPoOMmMUBONONOXHOLU CMOPOHEe Om XUso-
20 b6r1oka u ¢ ydemom npeobnadarouieao HanpasneHus gempa.

7.4.3.4 HezaBucumbll TpyOHbIN hakenbHbIW oronoeok (be3 nogeBoaa BCNoMoraTenbHbIX cped) cnegyet
NMPMMEHATE B YCMOBUAX OTCYTCTBMA HEOBXOOAMMOCTW B nofdade BCnomoraTenbHblX cped, obecnednBatolmx
©e3nbIMHOE ropeHMe, a NMMOTHbIE (OeXYPHbLIE) TOPenkn U CUCTEMbl PO3XKUTa MUMOTHLIX (AEXKYPHbIX) rOpenok
obecne4ynsaloT 3axuraHve nnameHu dakena.

TpyBHbIN (hakenbHbIA OroNoBOK AOCMKEH WUMETh MexaHW4YecKoe YCTPOWCTBO WKW Apyron cnocob ans
YCTAHOBMEHUSA U coXpaHeHus cTabunbHoro nnameHu. Ha Bebixoge u3 dakensHOro cTBoMa ras JoMkKeH M3Ha-
YanbHO BOCMNNaMeHATbCA NOCpeACTBOM B3aUMOAEWCTBMS C NNaMeHeM NUINOTHOW (OeXypHoR) ropenku (rope-
nok). Kak Tonbko nnamsi OT NUMAOTHOW (OeXyPHON) ropernkn 3axuraetcs U ctabunuanpyetcs, dhaken SoSHKeH
nogaepKueaTth cTabunbHOCTL MNamMeHW No BCeMy NPOEeKTHoMy pabodvemy awuanasoHy. CreayeTt y4nTbiBaTh,
470 cTabunbHOCTL NNamMeHn TpybHoro dakena 3aBuMcKT OT Bblbopa CKOPOCTK BbiXOAa rasa.

®opma nnameHu, obpazyemas He3aBUCUMLIM hakernoMm, 3aBUCUT OT cocTaBa cbpocHoro raza u cKkopo-
cTV BbIxoga rasa. Npu Beicokux ckopocTsix’) Bbixoga raza nnams ucnonb3ayeT aHepruto cBpacsiBaeMoro rasa
AnNs nofcoca Bo3ayxa ANs ropeHus, MocTynarLLero B 30Hy ropeHusi, 4To Co34aeT KOPOTKOE U NpsaMoe nnams,
nMeloLLiee Bonbluee CONpOTUBMEHUE BETPOBOMY CHOCY, a NMpU HM3Kknx ckopocTsx”) Beixoga rasa Bosgyx nepe-
MeLLlaeTcs K NraMeHu (Tak HasbiBaemMoe «napsilee» nnams) Gnarogaps NoALEMHOW CUMe HarpeThbiX NPOaYK-
TOB ropeHusi. CnegyeTt OTMETUTb, YTO «napsweey nnams gnuHHee v bonee nofgBepKeHo BO3AEMCTBUIO BETPA,
JeM nnams npu BeICoKMx ckopocTsix’) Beixoga rasa.

Heobxoanmo npuHATL BO BHUMaHWe, YTO HU3KME CKOPOCTW BhLIXOA4A rasa M nnams, nognepxuBaemoe
NOALEMHOW CUMOWN HarpeTbIX NPOAYKTOB rOPEHUs, NpeanoYTUTenbHbl ANs CKUraHus cBpoCcHOro raza ¢ HU3KUM
TennocogepXaHueM, a BbICOKWE CKOPOCTU BbIXOAa rasa npeanodyTuTeNbHbl ANs YyINeBo40POaHbIX COPOCHLIX
rasoB C BbICOKMM Temnnocogep:kaHuem unu ns cOpocHbIX rasos, borateix BogopogoM. Becneacrteue BbICOKOR
CKOpPOCTW NNameHu, WKUPOKOro AManasoHa BocrnnameHeHus, ap@eKkToB NogbeMHOM CUNbI U Wyma, akensbl
ONSA CKUraHua Bogopoaa TpebyT npuMeHeHMa 0COBbIX MPOEKTHLIX PEeLUeHUA.

Ha ypoBeHb LWyMa B npouecce cropaHus cBpocHOro raza Ha qpakene BrvsieT CKOPOCTb BbIXOAa rasa.
CregyeT y4nTbIBaTh, YTO BbICOKAS CKOPOCTb BbIXOAA ra3a MOXET NPUBECTU K POCTY TYpOYNeHTHOCTU rOpeHus
M POCTY BEMUYMHBI YPOBHS LWYMa NPU ropeHun. MakcuMansHble YpOBHM LUYMA NPWU rOpeHUn BO3HUKAKT B Cry-
yae paboThbl hakenbHOro OrofioBKa MpPW CKOPOCTSX BbixOA4a rasa, NPUBOOALLMX K BO3HMKHOBEHMIO Mpouecca
HEeYCTONYMBOCTU rOPEHUs.

MapameTpbl Beibpoca cbpocHoro rasza w3 (pakenbLHOro OronoBKa HE OOITKHbBI NPEBLIWATL NPedenbHbIX
3HaYeHW rMapaBnNUYecKoro pacyeTta pakensHOM CUCTEMSI (T. €. MIHTEPBANOB OONYCTUMBIX NPeaenoB NageHus
OAaBMEHNS U CKOPOCTU rOpeHUst NnameHu). a3 OomkeH BOCNNaMEHSTLCA U CXUIaTbCsl B COOTBETCTBMM C MPO-
E€KTHbIMUW XapaKkTepucTuKkamMu rnramMmeHun.

7.4.3.5 TnopaBnuyecknini 3aTBOP NPW UCMNONb30BaHUN B haKkenbHOW cucteMe AomKeH obecnedynTb:

- NpefoTBpaLLeHWe NPOCKoKa NnamMeHn 3 hakerbHOro oronoBKa 1 pacnpocTpaHeHnsa nnameHu no ga-
KENbBHOW CUCTEME;

1) BHaueHue ckopocmu onpedensiom fpu NPOeKmMUpPo8aHuL KoHKpemHozo MIIC.
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- nogaepxaHne n3bbITOMHOro AaBneHnsa B dakenbHOW CUCTEME ANA UCKITIYEHUsI NPOTEYEK BO3AyXa B
dakenbHy CUCTEMY;

- BO3MOXHOCTb CTYMeH4YaToro pasfeneHus Mexay 3akpbiTbiM hakenoM W NonHO-MPOXoOHLIM aBapuid-
HbIM hakenom;

- NpefoTBpalleHue nonajaHus Bo3ayxa B DakenbHYH CUCTEMY BO BPEMS PE3KMX U3MEHEHUN Temne-
paTtyp Wnu KOHOeHcauun DakernbHOro rasa, KoTopble MOTyT BO3HWKHYTb, HanpuMmep, BcriegcTeue Bbibpoca
thakenbHoro rasa 6onsworo o6beMma unm nocne npouecca nponapuBaHus.

Mmopaenu4eckre 3aTBOPbI OOMKHbLI ObiTh pacnonoXeHbl Mexay dakenbHbIM cenapaTtopoM U gakenb-
HbIM CTBOIIOM, W, KaK NpaBunno, 06beAnHEeHblI B OCHOBAHUKN hakenbHoro cteona. Pasmepbl 1 TeXHUYecKne xa-
pPakTepPUCTUKK TMOPABNMYECKOro 3aTBopa A0MKHbI 0becneuynTs MakcuManbHbii Beibpoc napos. Heobxogumo,
yTObOLI 06BLEM U BLICOTA KONEHa rmapaBrinyeckoro 3aTBopa WMCKYanu npopsiB ruapaenuMyeckoro 3aTteopa B
pesynbsrate obpazoBaHuA Bakyyma B hakenbHOM Konnektope Bcneacteue Gonblioro obbema Boibpoca ga-
KernbHOro rasa unu nocne npowuecca nponapuBaHus.

Ons obbekToB, MMEKLLUNX B hakenbHOM KOMNMEKTOpe KPUOreHHble MPOAYKThI, paccMaTpvuBakT nocnen-
CTBUS BO34eNCTBUA XonodHoro dpnouga Ha cpedy rugpaenuyeckoro satsopa. BogHele rugpaenuyeckue 3a-
TBOPbI MPUMEHSATb He CMNEeAyeT, ecnv CyLlecTByeT BEeposATHOCTb DNoKMpoBaHusA (hakenbHOW CUCTEMEI B pe-
3ynbrate obpasoBaHusA NefoBoi Npobku. MpYMeHST ansTepHaTUBHbIE 3aTBOPHbIE XUOKOCTH, (HanpuMmep,
CMecCb [MUKONs 1 BoAbl). B kayecTBe ansTepHaTWBbl MCNOMb3YHT Takue MeTOAbl, Kak HarpeBaHne 3aTBOPHOM
XUOKOCTW UMW OpEHaX rMapaBnu4yeckoro 3aTeopa B YCNOBUSX HU3KWUX TEMMEpaTyp.

7.4.3.6 B uensax obecneuyeHnn 6e3onacHoCcTH hakenbHOW cUcTeMbl HeobxoguMmo obecneunTs ee npo-
OYBKY Ha 3Tane nycko-HanafgoudHblx paboT w nocrefyoLlyio NOCTOSHHYK MPOAYBKY C MOMOLLBK HEKOH-
deHcupytowerocss beckucnopogHoro rasa. NpegBaputensHas npogyBka gomkHa obecnevnTb cbpoc Bcero
UMeILLEerocs Bo3ayxa u3 gakenbHOW CUCTEMbI, @ NOCTOSHHAsA NPoAyBKa — HEBO3MOMHOCTb MOCTYNNEHUs
aTMocepHoro Bo3ayxa B pakenbHblA CTBOM Yepea pakenbHblA OronoBoOK B YCNOBWUAX HU3KOro pacxoaa. [Ans
NOCTOAHHOW NPOOYBKW, KaK NpaBuno, cnefyeT UCNoNb30BaTe NOATOTORMNEHHLIA TONMUBHLIA ra3 ¢ COOTBETCTRY-
oM TpebyembiM pacxofom. [pu HanuuuM rMapaBnNUMYEcKOro 3aTBopa y OCHOBaHWS (pakernbHOro cTeona
(cMm. 7.4.3.5) npouecc NOCTOSHHOW NPOAYBKW O0MYCKAeTCs He NMPUMEHATb, Npu 3ToM Tpebyetcs paspaboTka
0COObIX KOHCTPYKTUBHbBIX PELUEHWI NPU NPOEKTUPOBaHUM hakenbHON cucTemMbl Ans obecnedeHns ee ycTon-
YMBOCTW B CMy4ae BHYTPEHHErO B3pbIBA, a TAKCKe y4eTa BO3OENCTBMS BO34yXa Ha 3aTBOPHYIO cpedy rvapas-
NMYEecKoro 3aTeopa.

CnefyeTt yuuThIBaTh, YTO BO3AYX, HAaXoOAWMACA B hakensHOM CTBONE, MOXEeT co304aTb NOTEHUWANEHO
B3pbIBOONACHYK CMeCh C NOCTYNawWmMM akenbHLEIM ra3oM B YCMOBUAX Manoro pacxofa dakensHoro rasa.
[na cHwxeHusi oObema NpoayBOYHOrO rasa npu NOCTOSHHOW NpoAyBke, TpebyeMoro Ans npefoTBpalleHus
NOCTYMNeHWs Bo3ayxa B (hakernbHbIW CTBOM, HEOOXOAMMO NMPUMEHATL CrelvanbHble 3alUTHbIe YCTPOWCTBA,
KOTOpblE pacnonaratT B hakenbHOM OrornoBKe Mnv 4o dakenbHoro oronoBka — B hakeneHom cTBone. B ka-
4YecTBe cneLnanbHbIX 3alUTHBIX YCTPONCTB NPUMEHSOT:

- ra3ocTatMyeckuin 3aTeop. JaHHbIA TUM 3aTBOpa WCMOMb3yeT pasHULY OTHOCWUTEINBHOW MONeKynsapHOR
Macchl MPOAYBOYHOIO rasa U NPOHWKAKLLEro BO3ayxXa ANs (POPMUPOBAHWS rPaBUTaALMOHHOIO 3aTBOpa, KOTO-
pbIf NpedoTBpaLlaeT nocTynneHne Bo3ayxa B pakeneHel cTBon. OTpaxallwas LMnMHAPUYEecKas KOHCTPYK-
LS 3acTaBnsieT BXOOALMIA BO3OYX NPOXOAUThL Yepes ABa nosopota no 180° (oguH NoBOpOT BBEpX, ApPYrown
BHW3) Nepes NocTynneHuem B hakenbHblA cTBOM. [1pu 3TOM, ecnu NpoAyBOYHbLIA ra3 nerye Bo3gyxa, Nnpoay-
BOYHbI ra3 akkyMmyrnvpyeTCcs B BEpPXHEel YacTu 3aTBopa v NpeJoTBpalLlaeT NnpocadynuBaHue BO34yxa B CUCTEMY;
ecnu NMpoayBOYHbIN ra3 TaXenee BO34yXa, NPOAYBOYHbLIA ra3 akkyMynumpyeTca B HWXHER yacTu 3aTeopa W
npefoTBpallaeT npocadvBaHne Bo3Ayxa B cMcTeMy. TOT 3aTBOp, Kak NPaBuIio, NOHWKaeT CKOPOCTb MPOX0X-
AeHVsA NPoOyBOYHOrO rasa Yepes dakenbHbIi oronosok go 0,003 m/c, YTo npy Mcnonb3oBaHWKM DONbLIMHCTBA
XMMUYECKMX COCTaBOB MPOAYBOYHOIO rasa obecneynBaeT orpaHuYeHne ypoBHA Knucnopoda B TpyGonposoge,
pacnonoXeHHOM HWXe 3alMTHOro YCTpPoncTBa, Ao meHee YyeM 0,1 %. [Ana ncknioYeHMs NpocKoka nnameHu
BHYTpb hakenbHOro oronoBka criefyeT NpMMeHATL Bonee BbICOKME CKOPOCTM NMPOAYBOYHOrO ra3a (He MeHee
0,05 m/c). CnegyeT yunThiBaTh, YTO ABa NoBopoTa Ha 180° B ra3oBOM 3aTBOpPE MOTYT Bbi3BaTk cOOp XUOKOCTU
B 3aTBOpE (CM. pUCyHOK 6), 4yTo 0BycnoBnvMBaeT HeoOXOOMMOCTE ero OpeHnpoBaHus. MNpu npumMeHeHun da-
KemMbHbIX OrOMOBKOB, UMEKLLMX OTHEeYNOpHY0 00nMLOBKY, 0611OMKM 0BNMLLOBKKM MOTYT 3abnoKnpoBaTh ApeHax
razoBOro 3aTBOpa, YTO CO34acT NOTeHUManbHO ONacHylo cuTyaumo. Heobxogumo npegycMoTpeTs Meponpus-
Tna no obecneyeHno cBoboAHOrO APeHMpPOBaHNS ra30BOro 3aTBopa W 3alMTe 0T 3aMep3aHus Npy UCNosb3o-
BaHWW B XONOAHbLIX KNUMaTUYECKUX YCMOBUSIX;
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U

PucyHok 6 — 3aTBop 4NdA CHWKEHMA MOTOKA rasa Ansa NpogyBKu. 1 1
[a3ocTatnyeckuin 3aTBop

- CKOPOCTHOW (rasopgvMHamuyveckunil) 3ateop. JaHHblA TUN 3aTBopa paboTaeT Ha OCHOBaHWM AOMYLLEeHWs,
YTO NpOCaYMBaIOLLMIACA BO3AYX BXOAUT Yepes paKernbHbIA OrofoBOK U OXBaTbiBAET BHYTPEHHIOK NOBEPXHOCTh
drakenbHoOro oronoska. [@300MHaMUYECKWIA 3aTBOP COCTOUT M3 06eYalikn ¢ ONOPHLIM KOMbLIOM U BHYTPEHHUM
YCTPOMCTBOM NabupuHTHBIX neperopofok. Nogady NpooyBOYHOMO rasa OCYLLECTBMAKT 4Yepe3 OTBEepCcTUE B
dhakenbHOM CTBOME B MeXTPyOHOE NpOCTPaHCTBO 3aTBOpPa M hakenbHOro CTBOMa, OTKyAa Yepes gpoccenupy-
lolMe OTBEPCTHUS ras NocTynaeT B KAMepkl 3aTBopa.

Bo3agyx, kak crneocTBue, BCTpedaeT ChOKYCMPOBaHHbLIA MOTOK MPOAYBOYHOrO rasa M yHoCWUTCs M3 da-
KENbHOro oronoBka. Takow 3aTBOp OOMKEH CHU3WTb CKOPOCTb NPOXOoXAeHUs npogysodHoro rasa go 0,006 —
0,012 m/c, YTo NogaepKMBaeT KOHLEHTPaLMIo KMCIToOpoAda Hbke 3aTBopa Ha ypoBHe oT 4 % no 8 % w coctas-
nseT npubnuautensHo 50 % oT NpegenbHoR KOHUEHTpaUWUK Kucnopega, TpebyemMoit 4ns co3gaHunsa roproden
cmecu. [Ina UCKNYeHUs1 BO3HMKHOBEHWS ABMEHMS NPOCKOKA NriaMeHy BHYTPb akenbHOr orornoska npumMe-
HSAKOT BbICOKWE CKOPOCTW NpofyBoYHoro rasa (He meHee 0,05 m/c). Heobxogmmo cobniopate mepsl 6e3onac-
HOCTW, eCrM NOTOK OTBOAMMOrO ra3a CoAepXuT BoO0poa, 3TUIMEH UMK ApYrve rasbl ¢ LUMPOKMMK Auana3oHamMu
B3pbIBOOMACHOCTY. B Takmx cnydasx, 4Tobbl n3bexaTb B3pbIBOOMACHbIX CMECEN ¢ BO3AYXOM, NpUMeHsoT bo-
nee BbICOKYK CKOpPOCTb npoaysBku. Kaxaas nabupuHTHas neperopogka KOHCTPYKTUMBHO AoMmkHa obecnevynTb
OPEeHNpPOBaHNE KULOKOCTEN BO M3bexaHue Koppo3nn W/unu 3amepaaHus.

Bes HanuuMsa 3aTBOPOBR CKOPOCTL NPOAYBKW B (hakensHOM OronoBke, Tpebyemyro Ans NnpefoTBpaLLeHuns
npocaYvBaHns Bo3oyxa B dpakenbHbIM CTBOM, HeobxoaMmo onpeaensTe NPy NOMOLLM METOLMKN, MPUBEAEHHON
B 83.13.3.

MpuMmMedaHWe — 3aTBOPLI, CHKAKLWWE WHTEHCUBHOCTL NPOOYBKU, HE ABMSIOTCS MNaMeracuTenaMu, To ecTb
OHW He OCTaHOBAT 06paTHbIA NOTOK NNamMeHn. OHW BLICTYNAOT Kak YCTPOWCTBA COXPaHEeHUs SHEPIUKM AMA CHUMXKEHMS Mno-
TOKa NpoAyBOYHOTO rasa, TpebyeMoro Ans ycTpaHeH st NpocadMBaHus Bo3dyxXa B (hakernbHbI CTBOMN. B criydae notepu
NOTOKa NPOAYBOMHOMO rasa (noapasyMeBasl, YTo MOTOK APYroro oTBOAMMOrO ra3a OTCYTCTBYET) ypOBeHb KUCMOopoda Huxe
razoQuHaMWYECKOro 3aTBOpa NPaKkTUYeckn cpasy e Ha4YHeT NoBbiwaTbea. B cnyyae ra3zoBoro sateopa mexgy MOMEHTOM
OCTAHOBKM MOTOKA NMPOAYBOYHOIO raza u MOMEHTOM Hadarna MoBbILEHUA YPOBHS KUCMOPOAA HUKE 3aTBopa CyLECTBYeT
BpeMeHHas 3a0epxKa.
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CnepyeT y4uThiBaTh, YTO ra3ocTaTMHECKUn M ra3o4nMHaMUYecKnin 3aTBOPbI, Kak MpaBumo, He NPUMEHST
Ha MHOrOTOYeYHbIX, CTyneH4YaTbix dakenax. B cTynenyaTbix cuctemax TpybonpoBo 3a yCTPOMCTBOM, OTAENSA-
HOLLMM CTYMeHU, HeobXoaAuMo npoayeaTe HEKOHAEHCUPYIOLMMCHA UHEPTHLIM Fa3oM MOCIE KaX4oro 3akpbiTus
YCTPOWCTBA, OTAENSOLEro CTYNeHU.

7.4.3.7 [na perynvpoBaHusl NnapamMeTpoB napa (cxaTtoro Bo3gyxa, BoAbl U T. M.), obecneynBalomx pa-
60Ty 6e3abIMHBIX (hakenoB, MPUMEHSAIOT ClegyLwmne MeToabl:

- py4Hoe ynpaeneHwe. PyyHoe ynpaBneHue, Kak nNpaBumio, BKMYaeT yaareHHoe ynpasneHue knana-
HOM nogayr napa obCcnyMBakLW WM NepPCcoHanoM, HaxoasLWUMCH B 30HE, C KOTOPOW XOPOLWO BuaeH daken.
[aHHbIA MeToq ABNSETCA NPUEeMMEMbIM, €CIU JOMNYCKAeTCs KpaTkocpodHoe obpa3oBaHue ObiMa Npu pe3kom
yBenuyeHun gakeneHbIX BLIOpPOCOB U obecneyeH CBOEBPEMEHHLIN KOHTPOMb 3a CHWXEHWEeM pacxoda napa
nocne BO3BpaLLEHWA K LUTATHOMY PEXMUMY 3KCnnyaTauuu,

- BUOEOKOHTPOMb C PYyYHbIM yrpaBneHuem. Mcnonb3yT Te e MPUHLMNbI, YTO M B Cry4ae C pPyYHbIM
ynpasneHnem, 3a UcknwdeHveMm 4obaBrneHms cucTemMbl BUASOKOHTPONS, NO3BONSAOLWLEN onepatopamM B NocTy
yrNpaeneHus yCTaHOBKOW KOHTPONMMPOBAaThL M YyNpPaBnATh NapoBbiM NOTOKOM Gonee ahhekTnBHO;

- CUCTEMY YMpexaalwLero ynpaBsneHus Ans OaBneHus, MacCoBOro pacxoga wunuv ckopoctu. Mocpepn-
CTBOM M3MepeHna obbema dhakensHOro rasa, uayliero Ha daken, pacxoq napa OomkeH BbiTe aBTOMaTHUYe-
CKU OTperynupoBaH Takum obpa3oM, 4Tobbl KOMMNEHCUPOBATL U3MEHEHUS pacxoia akensHoro rasa. [JaHHas
cucTema cuuTaeTcs HeadPEeKTUBHOW, ECIM COCTaB ra3a, HanpaBnsaeMoro Ha hakern, CUNbHO BapbUpYyeTCs CO
BpeMeHeMm (4pyriumMu crioBamu, rasbl oT napadgvHoB 40 onedMHOB UM apoOMaTMKOB, BOAOPOA UMW pasnuyHble
NX CMecHu);

- cucTemy 0bpaTHOM CBA3N C UCNONL30BaHWEM MHGPaKPACHbIX AaTYUMKOB. VIHbpakpacHble faTuMku cre-
OyeT ucnonb3oeaTth Ans obHapyxeHua obpa3oBaHWs AbiMa B MNamMeHu U aBTOMAaTUYeCcKOro yrnpaeneHus kna-
naHoOM perynupoBKW nogayu napa ansa obecneveHns Be3gbIMHOIO CXUraHUA. HeJoCcTaTKOM JaHHOW CUCTEMBI
ABMSAETCH TO, YTO MH(PAKPACHbLIE BOMHbLI MOrMOWAKTCA BNaroi U MOLHOCTbL CUTHana obpaTHOM CBA3KU CHUXKa-
eTcH B YCINOBUAX J0XOA UMW TyMaHa.

CnenyeT y4uTbiBaTb, YTO MPU HWU3KUX CKOPOCTSAX MOTOKA rasa ONs CKWraHwst Ha chakene napameTpbl
M3MEHEeHMs OaBNeHUs UNKU pacxoda Tak manel, 4To Ans obecnevyeHua 4OCTATOYHOMO Konu4yecTBa napa Aans
beznbIMHOro cxuraHus Tpebyetca npumeHeHue KTUWA Bbicokol yyBcTBUTENnsHocTU. CnefoBaTensHo, AnNd
nonyJyeHust HeobXoAUMBIX IKCMMyaTaLMOHHLIX pe3ynsTaToB Heobxonumo obecnevymTs COOTBETCTBYHOLWMUA Bhi-
Bop KWMIMuA, ero perynnupoBKy 1 yCTaHOBKY.

PerynupoBaHne napaMeTpoB napa (MnvM Apyro BCNOMOraTenbHOW cpefbl) MPUMEHSIOT B crnydae He-
obxoaMMocTu obecnedyeHnss MakcUManbHON adheKTUBHOCTU paboThl hakenbLHOro oronoska, ocobeHHo npu
HW3KMX CKOPOCTSIX MOTOKA rasa aAns cxuraHua Ha dpakene. CnegyeT cuuTaTth, UTO haken ¢ n3bbiTouHOl noga-
4Yelr Napa MMeeT MeHbLUY0 3(PMEKTUBHOCTL, YEM haken, akcnnyaTupyemslili ¢ ONTUManbHOW nNojayver napa.
M3BkbITOUYHOE KONMYECTBO Napa YBeNnMYMBAET YPOBEHL LLYMa, reHEPUPYEMbLIN haKenom.

7.4.3.8 YCTPOWCTBO 3aKMraHus nnameHu NUiIoTHOW (0eXyPHOW) ropenkv SIBAsieTCa YacTbio pakenbHOM
CMCTeMBbI, T4e MCMOoNb3YIT 3ananbHyl CMeck, MpeacTaBnaLLyio coboi CMeck TOMMMBHOIO rasa 1 Bo3ayxa 13
dhpoHTa NnaMeHu, 4N 3aXKUraHUs MUNOTHBIX (4eXKYPHBLIX) TOPenok.

3ananbHasa cMech 3amnonHAeT NMUHUK PO3XWra, BeayLLy OT YCTPOWCTBA 3aXUIraHUsa nnamMeHu K nunot-
HOWM (gexypHol) ropenke dakena. [Janee ycTPOWCTBO 3aXUraHus NNamMeHu reHepupyeT UCKpY ONs 3axura-
HWA 3ananbHOWM CMECWU W NPOABUXKEHUS DpOHTA NNaMeHu 3ananbHol cMecu no TpybonpoBody po3xura Ha
PO3XKUT MMMAOTHOW (AEeXypHOM) ropernku. YCTponcTBa 3aXuraHus niaMeHW MOryT NpuBOAMTBECA B AelCcTBMe
BPYYHYIO UMM aBTOMaTM4eckn Ans obecneyeHns NOBTOPHOIO 3aXUraHWs NUMOTHOR (0eXypHOW) ropenku npu
rnoracaHuu NnameHn Ha NUNOTHOM (OeXypHoi) ropenke. Takke cnegyeT UCNOSb30BaTh ANEKTPOHHbIE CUCTe-
Mbl pO3XWra, He Tpebyrwline pacnpocTpaHeHust (OpoHTa MNamMeHU 3anarnbHOW CMECUM Ha PO3XUM MUMOTHON
(OexypHoi) ropenku. 3reKTPOHHbLIE CUCTEMBI PO3XUra, Kak npaewno, obecne4vvBaloT BOCNNAaMEHEHUE rasa
NUIOTHORN (OeXYPHOW) ropenky HeENOCPEACTBEHHO Yy CaMOW ropenku. Tun cucTembl po3xura gakena Heob-
X0OMMO BblIDMpaTh NPOEKTHOW opraHW3auuMy B 3aBUCUMMOCTM OT YCMOBWIA ee 3KCnmyaTauuv, OCHOBbIBAsCh Ha
OnbITe MNPUMEHEHWS OOHOTUMHLIX YCTAHOBOK, M OH 0D0CHOBLIBAETCS B MPOEKTHOW AokyMeHTauun. Cucrmema pos-
Xue2a hakena 0o/xHa coomeemcemeosame mpebosaHuaM Hacmosueao cmaHdapma u FOCT P 53681—2009
(nodpasdenk! 5.8, 5.9).

Cuctema KOHTpOMS NraMeHun OO0MKHA MOATBEPAUTL, UTO MUMOTHLIE (OEXYPHBIE) rOPenkn HaxoaaTcs B
ropsiLeM coctosaHun. Metoabl KOHTPONSA NNamMeHn NMUMOTHLIX (AEXYPHbIX) FOPENOoK BKIKYaT TepmMonpeob-
pasoBaTtenu, ycTaHaBnMBaeMble B palOHe HaKOHEYHWMKa MUOTHOW (OeXYPHOW) ropeskuy, a Takke yoaneHHble
aKkycTu4eckue, ontTuyeckue (MHpakpacHble MNn ynsTpaduoneToBbie) gaTinki. Tun cMcTembl KOHTPOMS nna-
MeHKU BblbMpaeT NMpoeKkTHasi opraHu3auus B 3aBUCMMOCTKM OT YCMOBMWI ee 3KcnnyaTaluu, OCHOBbIBAsICk Ha
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COOTBETCTBYHLLEM OMbITE MPUMEHEHWS, U 0BOCHOBbLIBAET BbIOOP B NPOEKTHOW AoKyMeHTauun. Cucmema KoH-
mpons nnameHu 0omKkHa coomeenmcmeosams mpebosaHusiM Hacmosweao cmandapma u FOCT P 53681—2009
(nodpasden 5.10).

Heobxoaumble TUM U KONMWYECTBO, a TaKXKe pasMelleHue npenynpefuTenbHbIX (MANOTHBIX) OrHel Ha
dakenbHOW ycTaHOBKe OOMKHbI oTBe4aTb TpeboBaHuam cooTBeTcTByowen H. Npw aTom npegycmaTpusatoT
MeponpuaTus no obecnevyeHuo BO3MOXHOCTU BEINMOMHEHUA TEXHWUYECKOro 0BCNyXUBaHWA NpeaynpeauTenb-
HbIX OFHEN.

7.4.3.9 Mpwn HeoBxoAMMOCTU OTAENEHUS KUOKOCTU OT rasza u ans cbopa MakcumansHoro obbema xug-
KOCTW, KOTOpas MOXeT ObITb cOpolLeHa B cryvae BO3HWKHOBEHUS aBapUAHON cuTyalmmn, dakenbHble CUCTEMBI
obopyayioT hakenbHbIMKU CenapaTtopamMu.

dakenbHble cenapaTopbl, Kak NpaBWilo, pacnornaratT No Xo4y NoToka Ha OCHOBHOW hakernbHON NUHUN
00 (hakernbHOro CTBOMa UNK rmapasnMyeckoro 3ateopa (Npu ero Hanu4um). MNMpn Hanu4um obopyaoBaHWA Unu
TEXHOMOMMYECKON YCTAaHOBKM, OCYLLECTBNAOWMNX cOpoc BonbliMX 06BLEMOB KUAKOCTU B (DaKernbHbIA KOMmnek-
TOp, cregyeT NpedycMOTpeTb YCTaHOBKY (hakernbHbIX CenapaTtopoB, NpefHas3Ha4vyeHHbIX Ans cbopa Kuako-
cTel, cOpacbiBaeMbIX HEMNOCPEACTBEHHO C 3TOro 0DoOpya0oBaHUs (TEXHOMOIMYECKo YCTaHOBKM), 4To obecne-
YUT NPUMEHEHNEe OCHOBHOIO (hakenbHOro cenapaTopa MeHbLlero obbema.

CnepyeT cunTaTh, UTO chaken obBecnedunT cxXUraHue rasza c Kanmnamu XULKOCTM Manoro guametpa. da-
KenbHbIA cenapatop AomkeH obecnednTb oTOeneHne Kanenb xuakoctn Gonee 300—600 MKM B anameTpe
AN UCKIMKYEHNSA BO3MOXHOCTU TOpPEHNs XKNAKOCTU 3a NpefenamMn 30Hel NnameHu. B cnyyae ecnuv o OCHOB-
HOro chakenbHOro cenaparopa NpedycMOTPEHO WCNOoNb3oBaHWe (hakenbHbIX CenapaTopoB ANA OTAENbHbIX
YyCTaHOBOK, TO 3TK cenapaTopbl 4ONycKaeTca paccuMTbiBaTk Ha OTAENeHWe Kanenb XuaKocTu gnamMmetpom bo-
nee 600 mkm. Mcnonb3oBaHne dhakenkHbIX CenapaTtopoB AN OTAEeNbHbIX YCTAaHOBOK 3MEKTUBHO CHWXaeT
TpeboBaHus K pasmepam OCHOBHOro dpakeneHoro cenapatopa dpakernbHOW YCTaHOBKM W BCMOMOraTernbHoro
obopynosaHusa (cm. 8.3.12).

CrnegyeT npyvHMMaTtb BO BHMMaHue, YTO MponyckHasi cnoco®HOCTb hakernbHOro cenapaTtopa no Xua-
KOCTW OOMKHa OCHOBLIBATbCS Ha BenuyuHe obbema ¥uaKkocTu, cbpackiBaeMoro B aBapviHom cutyauumn 6es
NPEBbILWEHWS MAKCMMarbHOMO YPOBHS XWAKOCTU B pakenbHOM cenapatope. Heobxogumo, 4Ttobbl nponyck-
Has cnocobHOCTE hakenbHOro cenapaTopa No XUOKoCTU yduTeiBana nobyto KugkocTb, KoTopas Morna ObiTh
npeaBapuTENbHO akKyMynuMpoBaHa B cenapaTtope W He OTKadaHa M3 Hero. Bpems HaxoXOoeHus XMOKOCTU B
cenapaTtope BapbWpyeTcs, HO OCHOBHbIM TpeGoBaHnemM ABnsieTcs obecneyeHre HanU4Msa OCTaTovyHOro 06b-
ema ans aeapuiHoro cbpoca B TedeHme 20—30 MuH. MoxeT noTpeboBaTbcs BonbLUMIA NEPUOS BPEMEHMW Ha-
XOXOEHWA XKMOKOCTU B ceENapaTope B CNy4yae OCTaHOBKWM NOTOka Ha Bonee NpogomKuTensHOe BpeMS.

B npouecce onpegeneHnsa pasmepoB hakenbHOro cenapatopa NpUHUMAaKOT K CBELAEHMWIO, YTO Cry4an
MakcKUMansHoro Beibpoca napoe He 0bA3aTensHO CoBNajaeT ¢ MakcMManbHeiM 0bbeMoMm xuakocTn. Cneno-
BaTenbHO, obbem hakenbHOro cenaparopa crnefyeT onpefensaTb, Kak Ans cnyyas MakcMmarnbHOro Belbpoca
napoB, Tak U MakCMManbHOro BbIBpoca KUOKOCTH.

7.4.3.10 CxwuraHve Ha dpakene TOKCUYHbIX ra3oB TpebyeT ocoboro paccMoTpeHus .

B 3aBMCMMOCTM OT CXUraemblx Ha pakene rasoB WU WUCMONb3YEMOW KOHCTPYKUMW haKerbHOW YCTaHOBKM
MUHUMAINbHYK OONYCTUMYH HWU3LWWYKO TEMMOTBOPHYH CNOCOBHOCTbL MPUHMMAaKT paBHoW 7,5 — 11,2 MOox/m3.
B cnydae ecnu 3HavyeHWe HU3LWER TEMMOTBOPHOM CNOCOBHOCTM YMEHbLUAETCA HMKEe AaHHOro AguanasoHa,
npegycMaTpuBakT UCMONb30BaHue drakenbHOM YCTAHOBKM CrieumanbHON KOHCTPYKUMK (cM. 7.4.3.2).

[nsa obecnedeHus 6e3onacHoll a3Kcrnyamayuu 80 8peMs nepuodos omcymcmaeus nnaMmeHu Ha ghakerne
HeobxoduMOo npou3secmu pacyemsl KOHYeHmpayull 0rnacHbIX KOMIIOHEeHMO8 Ha ypoeHe rosepxHocmel na-
nyb/nnamcpopm u Opyeux 2o0pu3oHmMansHbix nosepxHocmed MIIC, cuuTasd, yto daken QyHKUMOHUPYET TOMNb-
KO B KayecTBe rasooTsoga. [pu cKuraHum Ha hakene TOKCMYHbLIX ra3oB HeoOxo4uMo obecneynTbe HadeKHbIN
M NOCTOSHHLIA KOHTPOMb NMMaMeHW MUNOTHBIX (4eXYPHbIX) rOpenok.

7.5 C6poc B cucTeMy HW3KOro AaBreHus

7.5.1 O6wWmMe nonoxeHns

OTBOA cOpackiBaeMoi cpedbl B Ty e UMW APYry CUCTEMY C HA3KMM daBrneHueM crnegyeT cumTaTth bes-
ONacHbIM M 3KOHOMWYHBLIM METOAOM YTUNM3aLIMK MPU YCNOBKUK, YTO NpUHMMatoLLas cbpoc cuctema paccynta-
Ha Ha OOMOMHUTENbHYH Harpysky.

7.5.2 [peHaxHas cuctema

Copochkl xuaKkocTe, He obrnagatolwmx napoobpasyoLnMM CBOACTBaMK, U3 yCTpoicTB cbpoca gaene-
HUS criegyeT OTBOAWUTL B APEHAXHYIO CUCTEMY MPU YCNOBUMW, YTO APEHAXHAA cUCTEMA UMEET COOTBETCTBYHO-
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LLYIO MPOMYCKHYH CNOocOBHOCTL, OTKMYaemMa OT OpYTrMX cucTeM M BeHTUnupyema. He gonyckarrtcs cbpochl
napoobpa3syrLmnx, TOKCUYHBIX UIN ropsaYnx OrMa0B B APEHAKHYI0 CUCTEMY.

7.5.3 TexHonorn4yeckKkue cUCTeMbl

Cxema TeXHOMOrM4YecKoro NpoLecca TEXHOMOrMYEeCKOW YCTAHOBKM onpedensieT HannymMe cUcTeMbl H13-
KOro gaBneHus, kotopasi obecnedymsaeT BesonacHbl npvem cnouaa, cOPOLEHHOrO0 U3 CUCTEMbI C BbICO-
KM fasneHuem. CrieqyeTt y4UTbIBaTb, YTO aHHOE NMONoKeHue NpMMeHMMO Ans Xuakux cbpocos (Hanpumep,
KMOKOCTb, cOpacbiBaemasn ¢ HarHetTaTenbHOW CTOPOHbI HAacoca, OTBOAMMAas K CTOPOHE BCackiBaHMA HAcoca).
Beibop Tvna ncnonb3yemoro Ansi cbpoca knanaHa cbpoca AaBneHwus 3aBUCUT OT NPOTMBOL4ABNEHMS (NOCTO-
SIHHOe, MepeMeHHOe UMW HapacTakLllee) B CUCTEME C HU3KUM JaBMeHUEeM.

7.6 Cbpoc xugkKkocTen U KOHAEHCUPYEMbIX Fra3oB

7.6.1 O6LMNe NonoxeHuUs

BbiBbop cucTembl cOpoca KUAKOCTEN U KOHAEHCHUPYEMbIX MAPOB, HE PACCMOTPEHHLIX B 7.3—7.5, BbINOMN-
HAKT no 7.6.2—7.6.5.

7.6.2 Temnepatypa

7.6.2.1 TNpoeKkTupoBaHWe ONTUMAanbHOW CUCTEMBbI cOpoca XUOKOCTEN M KOHOEHCUMPYEMbIX NMapoB Ans
TEXHONOMMYECKON YCTAaHOBKM MPOU3BOAAT, OCHOBLIBAsICb HAa CXEMe TEeXHOMOrM4YecKoro npolecca U TexXHU-
UYECKNX XapaKTepUCTUMK MpPUMeEHsiEMbIX YCTpoicTB cBpoca gaBneHusi. MNpoekTHble pelleHusl, CBA3aHHble C
M3MEHEeHMAMW TemnepaTypbl npolecca, NpyMBeAeHbl ANA WNncTpauMyM npuHuuna pasgeneHua cbpocos B
7.6.2.2—7.6.2.4 v He ABNAKTCA OrpaHUYNBaoLLMK.

7.6.2.2 Xugkoctn, He obnapatolme napoobpasylowmnmMn CBOWCTBAMKW MpW TeMnepaTypax OKpy»Kato-
e cpebl, gonyckaetcsl cbpackiBaTe B OTAENBHLIN 3aKPLITHIA COPOCHOW KOMMEKTOP U Janee B APeHaxXHbIi
pe3epByap, U3 KOTOPOTo XUOKOCTWM BO3BpAaLLAOTCA B TEXHOMOMMYeckui npouecc. MNapoobpa3zywoline unu He
obnagatowme napoobpasyolyMU CBOMCTBAMU KUOKOCTU ansTepHaTUBHO AonyckaeTca cbpackiBaTh B LWITAT-
HYHO 3aKpPbITYHO CUCTEMY YTURM3aLMKU. M3 NOKOCTM HEOOXO4MMO BblAENUTh ra3oByto dasy B dpakensHoMm ce-
napaTope, U3 KOTOporo rasosas dpasa noctynaeT Ha daken (cm. 8.3.2.7).

7.6.2.3 Topsume XMOKOCTU U Napbl HEOBXOOMMO OXNaXaaTb W KOHOEHCUPOBATL OQHUM U3 CNedyHLnX
MeTO40B:!

- ycTpoicTBa cbpoca AaBneHus, copacbiBarolle ropsyme KoHOEeHCHUPYOLLMECS YINeBoAOPOAHbIE Napsl
WNINK KMOKOCTK, coeanHsAT TpybonpoBogamu ¢ OTAENbHBIM KOMMeKTOPOM, OKaHYUBaKLWKMMCH B OXlaguTenb-
HOM cenapaTope. Pe3koe oxnaxaeHue OpoLLeHUEM XUAKOCTLIO NOHWXKaeT TemnepaTtypy cO6pocHoro notoka, a
TakkKe Bbl3blBAET KOHAEHCALMIO KOMMNOHEHTOB COPOCHOMO NOTOKA C MEHbLUKMMK NapoobpasyrwmrMmn cBoicTea-
MW 1 YMeHbLIAeT UMK NpeaoTBpaLlaeT BO3IMOXHOCTL BbIGpoca ropsidamx KOHAEHCUPYHOLLMXCS NapoB B aTMOC-
dhepy. OxnaguTenbHbLIN cenapaTtop npeacTasnsieT coboi emMKocTb, 0B0pYOOBaHHY ANA pacnbifeHuMsa oxna-
OUTENBHON XWOKOCTU B BEPTUKANbLHOM HanpasneHun (CBepxy BHU3) Yepes ropadne cbpackiBaemblie napbl no
Mepe MX NPOXOXOEHNS Yyepes cenapaTop C NOHWKEHHOW CKOpPOCTb. B kadecTBe oxnagarolen XUOKOCTH,
NCNOMb3yeMOWN B OXNaaMTeNLHOM cenapaTope Ans pe3koro oxnaxaeHusi copocHoOro NoToka, NpUMeHsoT Boay
(razonne unu gpyron cnoung). Nocne ucnonb3oBaHUA OXNa)K4AKLLYO XWUAKOCTE Heobxoaumo cobupaTs B
HWXHEeW YacTu cenapaTopa AN nocnefyolero yaganeHus.

OpHUM 13 TUMNOB OXNafWTeNbHLIX CENapaTopoB ABNAETCS BEPTUKANbHASA EMKOCTb, MMEloLLast BHYTPEeH-
HWe Meperopoku, coegMHeHHas NocpeacTBOM KOHMYECKOro nepexoga CO CBEeYOW pacceuBaHusa Unu ¢ da-
KernbHbIM CTBOMOM. KOHAEHCHPYIOLYIOCH YINeBOAOPOAHYIO cpedy No4aloT B OXNaanTenbHbI cenapaTop HuKe
BHYTPEHHUX neperopoaok. Booy BBOAAT B oxnaguTenbHbIA cenapaTop Hag BHYTPEHHUMU meperopojkamu
C pacxodoM, 3aBUCALLUM OT TeMnepaTypbl U obbema yrneBOOOPOAHOW Cpedbl, No4aBaeMon B oxnagutenb-
HbIll cenapaTtop. Boga, npoTekatowas no BHYTPEHHUM Meperopogkam, noHwxKaeT TemnepaTtypy neperperbix
napoB yrneeBoJopoAOB, KOHOEHCUPYET U O4YMLULaeT napbl OT YrNeBogopOL4HON XUOKOCTU W OxnaxgaeT yrne-
BOOOPOAHYH MUOKOCTb, akKyMyNUPOBaHHYIO B HWXHEW 4YacTu cenaparopa. HeckoHOeHCcHpoBaHHbIe napbl 1
obpa3zoBaBLUMIACA BOASHOW Nap MOCTYNalT Ha CBeYy pacceMBaHWs WKW OTBOAATCA B hakenbHyto cUCTEMY
(cm. npunoxenue E);

- MOTPYKHY cMCTeMy cOpoca B MPOEKTMPOBAHUN LUMPOKO He NCNONb3YT. B cnyyae ee ucnons3oBaHus
cnefyeT yYuThiBATb BO3MOXHOCTb MPOCAYMBaHUA HEKOHOEHCUPYHOLLMXCA ra3oB B atMoctepy. OxnaxaeHue
ropsdeir XMaKoCTU U KOHZEeHcauuMs napoB nytem cbpoca ee B Gonblion 06beM XONOOHOW KWAKOCTU UMeeT
orpaHvM4YeHHoe NpuMeHeHue npu cbpoce B CUCTEMY C HU3KUM OaBNeHWeM TOW Ke TeXHOMOrM4yeckon ycTa-
HOBKW. B oTAenbHbIX cnyYasix BOOAHON nap cMelumBaeTcsl co copocamMu B bonblinx obbemax gns Toro, 4To-
Bkl cbpackiBaeMbll hrnoua NOTEpsn ropodecTs. JaHHbIN TUN KOHCTPYKL MW CUCTEMBI OrpaHudeHns u cbpoca
OaBMNeHWsl Ha YCTAHOBKe, paboTalllel C TsBKenbIMM yrneBoAopoAaMU, Kak NpaBuno, BbIMOMHSET ABONHYHO
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OYHKLMWKO: MCMOMNb3yeTcs B KA4eCTBE CUCTEMbI yTUNM3auuM AN YCTPONCTB cbpoca AaBneHWsl U B Ka4ecTBe
KanneoTbOoWHOW MNK NPOAYBOYHON CUCTEMbI AN EMKOCTEN.

MorpyxHasa cuctema cbpoca ABMAETCA pasrpy30YHON CUCTEMON, OKaH4YMBAOLLERCca napannenbHbIMUI
TpyBamn, norpyxeHHbIMW B CIIMBHYK €MKOCTb, 3anofHEHHYK BOAOW. B HMxHMX 4YacTsax Tpy6 umeroTcs oT-
BEPCTUA MO BCEW UX ANUHE, YTO NMpuaaeT HUCXOAsLlee OBWXeHUe cOpacbiBaeMOMYy MOTOKY AN NonydYeHust
MaKCHMMarnbHOTro CMeLUVBaHWSA, OXNaX4eHUs U KoHgeHcaum. Heobxoanmo npegycMoTpeTs MepPonpUATUs ans
nogaepXaHus YPoBHSA XUOKOCTU B CITIMBHOW €MKOCTU NPV HaxoXOeHWW pasrpy3o4HOW CUCTEMbl B AeNCTBUN.
Cbpoc 13 CNnMBHOWM eMKOCTU OTBOASAT B cenapartop, rae HedTh U KOHOEHCMpPYeMble Napbl YOansitoT U3 BOAb;

- UCMONb30BaHNE KOXYXOTpyB4aThix TennoobMeHHUKOB UM 3MeeBUKOBbIX OxnaguTtenen obecneyvsaeT
pasgerneHve oxnaxaeHHOro UnNu KoHgeHcupoBaHHoro dnounga. B gononHeHue K aTomy, 3MeeBUKOBLIW Oxna-
OUTenb (aBapuHbIA KOHOEHCATOP C MOTPYXHbIM 3MEEBUKOM) UCMOMbL3YKT ANA yaaneHua 4acTu TennoThl, YTo
BocTpeboBaHO Npu aBapusix B Cnyvyae OTCYTCTBUA NOTOKA OXNax4aloLLen Boabl.

7.6.2.4 B npouecce KMNeHUs XXUOKOCTU NpuY MOHWKEHHOM OaBneHnn NpoM3ornaeT ee oxnaxaoeHue. Ecnn
paBHOBECHasA TemnepaTtypa HW3Kasi, cnefyet NpUMEHsTE TpyOONpoBOAbl U CenapaTopbl, U3rOTOBIEHHbIE U3
MaTepuanos, paccHMTaHHbIX Ha HU3KY0 TeMmnepaTypy driongos, A5 UCKIOYEHUA PUCKA BO3HUKHOBEHWS HU3-
KOTeMMepaTypHOro pa3pylueHus. B Takux ycrnoBuax criegyeT nubo npegycMoTpeTs pa3paboTKy MOMHOCTBIO
OTOENEHHOW HU3KOTEMMEPATYPHOW cucTeMbl, NMBO OTAENUThL YacTb CUCTEMBI [0 BXOAa MOTOKA B cenaparop,
rOe »WOKOCTb O0MKHA pasaenntbes Ha dhasoskle cocTaBnswowme. MNocne Yero, npu HeobxooMMOCTH, napsbl,
OoTBOAMMEBIE U3 cenmapartopa, credyeT HanpaBuTb B ApyrMe cUCTeMbl YTURM3aUUK Npu yCroBUKU, YTO NpU OT-
CYTCTBMU XWMOKOCTU TennonornolleHne (TpybonpoBOOHONW CUCTEMBI) U3 OKPYXatolled aTMocepbl UCKIIOUNT
nageHve TemMneparypbl 4O ONACHOM0 HW3KOro YPOBHS.

7.6.3 BpeaHble cBOUCTBA

CrnegyeT yuuTeIBaTh, YTO AN Be3onacHon yTMnu3auum BellecTB C TOKCUYHLIMW, KUCMOTHLIMM, LLenoy-
HbIMW UMY KOPPO3UOHHBIMW CBOWCTBAMKM MOXET BO3HUKHYTb HE0BXOOMMOCTb B MpoLeccax XMMUYEeCKOW Hel-
Tpanu3auun, abcopbupoBaHnUa UMM NpUMEHEeHUs cneunanbHoi cucTeMbl yTunuaauuu. Npu aTom B onpefe-
MNeHHbIX cny4asax pa3baBneHWe NpuBeAeHHbIX Bbille BELLeCTB BOAOW UMW BO3AYXOM 00 6e30nacHOoro ypoBHS
MOXET BbITb JOCTATOMHON MEPON.

7.6.4 BA3KoCTb U 3arycTteHune

Mpwu BbIBOpE cucTeMbl yCTPOWCTB cOpoca AaBNeHWst ONs KUAKOCTEN U KOHAEHCMPYEeMbIX NapoB Heobxo-
OUMO YYUTbIBaTb BO3MOXHOCTb 0Opa3oBaHWA BbICOKOBS3KUX WUIWM TBEPAbIX BellecTB. KOHCTPYKUWA CUCTEMbI
orpaHuyeHus 1 cbpoca gaBneHus ons Takux matepuanoB MoxeT notpeboBaTth Tennosoro oborpesa knana-
HoB cbpoca paBneHus U cbpocHbix nuHKMA. ObGpasoBaHue CMon, NONUMEpPOB, KOKCa WMWK NMbAa, CnoCobHbIX
nomeluatb BesonacHomn aKcnnyarauuu CUCTEMbl OrpaHn4eHns 1 cbpoca gaBneHus, Takke HeobBXoQuMOo yun-
TbiBaTk NPW NPOEKTUPOBAHUN CUCTEMbI.

7.6.5 CmewmBaeMmocTb

Mpwn NPOEKTUPOBAHMM CUCTEMbI OrpaHudeHnsa U cbpoca gaBneHus HeobxoaAMMOo NPUHMMAaTL BO BHUMA-
HWe pacTBOPSAHLLY CNOCODHOCTL UMK CMELLMBAEMOCTL BELLECTB C BOAOW U NpefoTBpalleHWe obpa3oBaHus
AMYIbCUN.

8 lNpoekTupoBaHue cUCTEM OrpaHMYeHUA U copoca aaBneHus

8.1 OnpepeneHue pacyeTHOW HArpy3Ku cUcCTeMbl

8.1.1 O6LWmne nonoXeHus

8.1.1.1 OnpepgeneHue pacyeTHbIX HArPY30K HA CUCTEMY orpaHuyeHus u cbpoca naBneHns npeacTaens-
€T CIOXHbLIA npouecc, TPebyLWWi Hann4ma JaHHbIX Mo TexHonoruu, akcnnyatauuu, KWMuA n 1. a. Cuctema
orpaHudeHus n cbpoca gaeneHus obbeguHSAET B CBOEM cocTaBe TpybonpoBoabl, TEXHONOTMYECKUE EMKOCTU
u apyroe obopynoBaHKe OT BbIMYCKHOTO OTBEPCTUS YCTPOWCTBA cOpoca faBneHusa O KOHEYHON ToUKKM cbpoca.
Pasmepbl cuctembl orpaHuyeHus U cbpoca gaBneHvMs MOryT BAWSTL Ha 3KCMnyaTauuilo ycTpoicTea cbpoca
OaBneHus (T. e. Ha NPOTMBOAABNEHWE B KnanaHax cbpoca gaBneHus, CHUXKeHMEe HOMUHAanNbHbIX pabouunx xa-
PaKkTEPUCTUK U T. A4.).

8.1.1.2 HecmoTps Ha To 4To Tpebyembie pacxogbl cOpoca OT OTAeNbHbIX YCTPOMCTB cOpoca AaBneHns
0151 @AMHUYHOIO OMACHOro CLEHapusl U3BECTHbI, HeobXxoaMMOo onpenennTb KOMOUHUPOBAHHOE BO3AENCTBME
Ha cCMCTeMy orpaHu4eHust u cbpoca gaBneHus, Hanpumep:

- MoTeps oxnaKgarLlleld Bogbl W/UMNK BO34YLWHOIO KOMNpeccopa Kak pesynbTaT OTKNHYeHUs 3MeKTpo-
NMUTaHWS;
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- NOTEpPA TEMNNOThl Neperpesa NpoLecca OT PacrnofioXKeHHOro HMKEe Mo CxeMe KONMOHHOro obopyaoBaHus;

- noteps Bozayxa KUMWA mMoxeT He Bbi3BaTb OTKMIOYEHWE 3MNeKTPoNUTaHWs, OAHAKO NoTepsl 3reKTpo-
NUTaHUS MOXET HanpsaMYyK Bbi3BaThk notepto Bo3gyxa KWIMuA (Hanpumep, npy OTKNIOYEHWW 3NEKTPONMTaHUS,
nocTynarLLlero Ha KOMNpPeccop CXaToro Bosgyxa);

- Bo3gencTemMe Ha npubopsl KUTMKWA (BnaronpusiTHoe unu HebnaronpuaTHoe) moxeT TpebosaTb KOM-
MNeKCHOro aHanmaa;

- BNIUSIHWE CHVBKEHWA Harpy3Ku.

8.1.1.3 Tpw onpegeneHun pacyeTHLIX Harpy3ok Ha CUCTeMY orpaHudeHus 1 cbpoca gaBneHus crnenyet
NpUMEHATL cnegyowe obuime aTanbi:

- HAa MepBOM 3Tane onpefenawT Tpebyemble Harpy3ku OT cOpoca OaBneHua Ans HEeWTaTHBIX CUTya-
LMIA, NpUBEAEHHbLIX B pasfene 5 onNd KaxOoro oTAenbHOro ycTponcTea cbpoca gaBneHusi, OCyLLUECTBASOLWEro
cbpoc B cUCTEMY OrpaHUYeHust U cbpoca AaBneHus. YUUTEIBAKOT Harpy3ku B CUCTEMe orpaHuyeHus n cbpoca
OaBrneHusi OT KnanaHoB, PerynupyroLlnx daBneHne, Unuv KrnanaHoB aBapuinHoro cbpoca oaeneHus;

- ONpefensarT, Ha Kakue cucTeMbl, Haxogsawmnecs nog AaBleHUeM, OKa3biBaeTCcd COBMECTHOE BO34ei-
CTBME OT €QWHWUYHbIX HELLTaTHbIX CUTyaLMi B cooTBeTCTBUM C 8.7.2;

- ONpeaensnT MakCUMarbHY Harpy3ky Ha CUCTEMY OrpaHudeHnst U cbpoca AaBrneHust BO BPEMS TakuXx
HeLTaTHbIX CUTYauuin B cooTBeTCcTBMUK C 8.71.3;

- ONpeaensioT pacHEeTHYH Harpysky Ana CUCTEMbl OrpaHuyeHuns U cbpoca gaBneHua B COOTBETCTBUM C
8.1.4.

8.1.2 Harpy3ku oT cuctem, paboTarowmx nog gaBrneHUem

8.1.2.1 HewrTaTHble cuTyauuu, KOTOpbIE criedyeT pacCcMoTpeTk Npu onpegdeneHnn TpeboeaHuii kK cbpocy
OaBneHns, NpuBeneHbl B pasgene 5. [ina onpegeneHnsa Harpyskn Ha cuctemy He TpebyeTcs paccmarpuBaTth
cryYai OgHOBPEMEHHOro NosiBNeHus OByX Wnv Bonee HewTaTHbIX CUTyaLMiA, He CBS3aHHbIX Mexay Cobow
(HanpuMep, Kak NnpaBumno, He paccMaTpUBAaKOT KnanaH, HeNnpegyMbILUNEHHO 3aKPbIThi OOHOBPEMEHHO C Npo-
nsoweawmm otkaszom). OCHOBHOE BHUMAaHWE MpuW aHanuse yaenstoT MHALMUPYIOWUM COBbITUSIM 1 pesynbTu-
PYHOLWMM BO3AENCTBUSAM.

8.1.2.2 BaxHo y4yecTb cfyvyan OTKasa BCMOMOraTenbHbIX CMCTEM, Takux Kak anekTpocHabxeHue wmu
nogaya oxnaxgawLllen cpeabl. CrnegyeT yunTbiBaTb BO3MOXKHOCTb YaCTUHHOTO WX MOMHOMO OTKasa nogadu
3MNeKTpUYEeCcKoro NUTaHuaA, napa, xnagareHta v sosgyxa KUMuA v BnMsaHWe aTUX NpoLIeccoB Ha YCTaHOBKY B
uenomM. Heobxoanmo NpUHATE BO BHUMaHWE Criy4au, NPy KOTOPbIX YaCcTMYHble OTKa3bl MPUBOAAT K 6OMbLINM
Harpyskam, Yem npwv nonHom otkase. [locne BbIMNOMHEHUA aHann3a NocnegcTBuii BO3MOXHbLIX OTKa30B, Npu
KOTOPbIX OCHOBHOE BHMMaHUWe YAENAT 0TKasy 3NeKTpPMYeckoro U curnoBoro obopyaoBaHWs 1, Kak npaBuno, ¢
Y4ETOM WX Pe3ynbLTaros, BblMOMHAKT NPOEKTMPOBaHWE, OCHOBAHHOE Ha OTKa3e OO4HOWM 3NEeKTPUYECKOW LWWHBI,
YYNTBIBAA, YTO NOTEPS BCEro pacnpenensolwero anekTpu4eckoro LeHTpa unm BxoasLen anekTpu4eckon nu-
HUW MOXET UMETb onpegensiuee aHadeHUe Npy NpoOeKTUPOBaHUM.

8.1.2.3 CnepyeT y4nThiBaTbL B3auMOOENCTBME BCromoratensHoro obopynoeaHus (Hanpumep, noreps
3MEeKTPOonNMTaHWa MOXET NPMBCAWTL K noTepe Bo3gyxa KUMuA, napa, TennoHocutens u/wnu xnagarerta). Oc-
HOBHOW NPVMYMHOW ONA aHanu3a oTKasa CUCTEMbl XNafoHOCUTENs UK TENSOHOCUTENS SBMSAETCS 0TKa3 BCEW
cucTeMbl aHepronoTpebneHmsa. OtcyTcTBMe Bo3gyxa KWIMWA cnegyeT paccmaTpvBaTh Kak HEWCNPaBHOCTb
YCTAHOBKM B LENOM 3a WCKIYEeHUEM Tex Crydaes, Korga CyLecTBYIOT YCNOBWSA, KOTOpble NO3BOMAKT Npo-
OOMmKaTb Nogady Bo3fyxa, HanpuMmep Takne Kak obecnevyeHne afekTponMTaHUs OT Pe3epBHOM0 MCTOYHKKA UK
nogaya Bozgyxa KWMuA oT ucTtodHMKa, COCTOSLLErO U3 HECKOMbKUX BO3AYLIHLIX KOMNpeccopoB. TpebyeTca
paccmaTtpuBaTh OTKa3 3MeKTPOHHbIX unn anektTpudecknx KWTMKUA npu oTkase snekTpocHabXeHWsl yCTaHOBKY,
yYnTbiBasi Mpu 3ToM obecnedveHne HadeXHOoW Nogadvn pe3epBHOro JMeKTPOonUMTaHus (Hanpumep, WCTOMHUKM
BecnepeboiiHoro NUTaHus ).

8.1.2.4 [ns onpeneneHus KOMOWHMPOBAaHHBIX HAarpy3oK oT cOpoca AaBneHusi No4 BO34eNCTBMEM NoXa-
pa OUEeHMBAaKT BEPOSATHOCTL MakCMManbHOrO pacnpocTpaHenus noxapa. B kavecTtee onpegenstowiero nog-
X0[a B OTCYTCTBME Opyrux npeocbnagarowx (hakTopoB Mpy pacCMOTPEHWN 30HbI, 3aTPOHYTOM BO34eNCTBUEM
noxapa, cregyet orpaHnyuMTbhes nnowaabto ot 230 go 460 m2. [eTanbHbIN aHanu3 MOXeT NoKasaTh MeHbLUYIO
no nnowaan 3oHy, 3aTPoHYTY noxapom. [leTanbHbIN aHanvu3 JOMKeH BKI0YaTk pacCMOTpeHue dakTuyecko-
ro pa3meLleHusl yCTaHOBOK U 060pyaoBaHWs, pacnonoXeHne UCTOMHUKOB roproyvMx BellecTB, obecnedeHue
JpeHaxa 1 BNnusiHe BO3OeNCTBUIA nperpaa.

8.1.2.5 [lonyckaeTcs NpuWHSATL, YTO YCTAaHOBKK, B KOTOpLIX obpalwatTtcs Toneko [T, obpa3sytoT, Kak npa-
BWMO, JTOKanNM30BaHHbIE NoXKapkl, MO CPaBHEHWIO C TEMMK, B KOTOPbIX obpaiyatotca NBXK unu MK, obpasytoLme
ropsALMA NPONUB KUOKOCTHW.
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8.1.3 OnpeneneHne pac4eTHOW Harpy3ku ONf CUCTEMbI OrpaHUYeHUA U co6poca JaBneHus

8.1.3.1 MakcMmanbHyl MOTeHUManbHyK Harpysky crefyeT pacCyuTbiBaTh OMS KaAOro OCHOBHOIO
pexuma cCyMMWMpPOBaHWEM OTAEMNbHLIX HArpPy30K HAa CUCTeMy, KOTopble ByayT BO3HWMKATb MpU 3TUX YCMOBUSAX.
[ina oOCHOBHOTO pexuKMa NPoeKTUPOBLLMKY HEOBX0OMMO ONpenenTh Harpy3ku ONs KaXKAoW OTOEeNbHOW CUCTe-
MbI, BKIOYASA, ecry 3T0 NpUMEHUMO, YCTpoWcTBa cbpoca AaBneHus, KnanaHbl aBapuAHOIO CHUXEHWA JaBne-
HWAS W/MNK Opyrve perynupylowme knanaHsl (Hanpumep, KnanaHbl perynupoBaHusl faeneHus co copocom B
cucTemMy orpaHudeHunst u cbpoca gaenexus). CucTeMbl ¢ KnanaHaMy perynMpoBaHus AaBneHust umnun knana-
HaMu aBapuiHOro cbpoca gaeneHus MoryT NoghepKUBaTh JaBNeHNe HUXKe OaBMNeHUsA OTKPbITUS YCTPOWCTBa
cbpoca gaeneHus. B Takux criyyaax He cnedyeT BKNHOYaTb HArpy3Ky OT yCTpoWCTBa cbpoca gaBneHus B 4O-
NOMHEHWE K Harpy3ke oT KNanaHoB perynupoBaHnsa OaBNeHUs U/Mnu KnanaHoe asapuilHoro cbpoca JaBneHus
Ha cucTteMy dakena. B aTux crnyuasx cymmapHas Harpyska cUCTeMbl orpaHuyeHus u cbpoca gaeneHus ot
KrnanaHa perynupoBaHusi OaBMneHWs UNW KrnanaHa aBapuidHoro cbpoca gaenexnus moxeT BblTb Gonblie, Yyem
Harpyska oT ycTponcTtea cbpoca gaesneHus (HanpuMmep, BO34ENCTBUE TemnepaTypbl B peboinepe npu nonHom
cbpoce faBneHusi NPMBOLAUT K OTCYTCTBMIO HArpy3KW, HO NpPW 3TOM KnanaH perynupoBaHus AaBneHWus OTKPbI-
BaeTcsa Npu OaBneHuu, Koraa peboinep elle MOXeT cO34aTb MapoBYK HArpy3Ky B CUCTEME OrpaHUYeHus u
cbpoca gaeneHus).

8.1.3.2 MakcvmanbHbBIA NOTOK Yepe3 knanaH aBapuiiHoro cbpoca gaBneHus Unu knanaH perynupoea-
HUS AaBNeHWs OrpaHNYNBaeTCA MakcUMarnbHbIM AaBNEHUeM nepen KnanaHoM B MOMEHT ero NepBoro OTKpbl-
Tns. NpoeKTUPOBLUWK AOMKEH onpeaennTe MakcumManbHoe AaBrneHue, BbINOMHWUB aHanu3 cueHapues, npu
KOTOPbIX OTKpbIBAETCA KnanaH aBapuidHoro cbpoca gaBneHus Wnu Knanad perynvpoBaHus gaenexdus. Ecnn
cueHapuin paccMmaTpuMBaeT cocyAbl, B KOTOPbLIX OOCTUraeTcs OaBMneHue HAcTPOWKU KranaHa cbpoca gaene-
HUA UMK NoSHoro cbpoca gaBneHns nepen OTKPbITMEM aBapUHOrNO KnanaHa cbpoca gaBneHus N KnanaHa
perynupoBaHusl JaBNeHust, To 3HAYEeHUs 3TUX AaBNEeHWIA OOMKHbl BbITh MCMNOMbL30BaHbLI KaK OCHOBOMONarat-
lWKe OANnSA BbINOMHEHWS pacyeTa. Ecnu cueHapuin He npegycMaTtpyvBaeT YBeNMYEeHUs AaBreHns 40 OTKPbITUS
KrnanaHa aBapuiiHoro cbpoca gaBneHus Uiy Knanada perynupoBaHus AasBneHns, To MakcMmMansHoe pabovee
OaBIeHWe UCMOMb3YT B KAYECTBE MCXOAHbIX AaHHbIX ANA npoekTupoBaHus. Heobxooumo yyYuTbiBaTh, HYTO
ycTponcTea cbpoca faBneHusa ¢ yHKLKWER MOBTOPHOIO 3aKpbiTUA He ByayT okasbiBaTk JONONHUTENBHOE BO3-
OencTBUe MO Harpyske Ha KnanaHbl perynupoBaHus AaBneHus, NOOKNKYEHHLIE K TAKOMY Ke cocyay unm obo-
PYOOBaHMIO.

8.1.3.3 Ecnwn nponyckHasi cnocobHocTe knanaHa cbpoca AaeneHus napos 6onblie HOpManbHOro pac-
XoOa napos B 3allyuiaemom obopynoBaHUKU UM ecnv cKkopocTb cBpoca AaBneHna SBNsSeTCs CyMMUPYEMbIM
KOMMOHEHTOM K HOpMarnbHbIM NOTOKaM B 06opydoBaHWM, TO HEOBXOAMMO Y4eCTb NMpoLecc BOBNEYEHWS B MO-
TOK KMOKOCTK, YTO ON18 CUCTEeMbl orpaHnyeHuns u cbpoca gaBneHus oT knanaHos cbpoca gaBneHusa onpegens-
eT HeobxoanMocTb obecneyeHns cOpoca XUOKOCTH.

8.1.3.4 PacueT cucTeMbl orpaHuyeHusa 1 cbpoca gaBneHus He 0DA3aTeNnbHO criegyeT OCHOBbLIBAThL Ha
MaKcUManbHOM MacCOBOM pacxofe M3-3a BAUSHUA CBOMCTB (hiona0B (Hanpumep, NOTOK, KOTOPbIA NPUBOOUT
K MakCUMarnbHbIM NOTepsiM Hamopa npuM NPOoTEKaHUKN Yepes CUCTEeMY, MOXET He DbiTb MOTOKOM C MakCUMMarb-
HbIM MaccOBbIM pacxonom). PasnuyHble cueHapumn HeobxoaMMo MCMoNb30BaTh B KA4eCTBE OCHOBOMoarao-
LWKMX ONS NPOEKTUPOBAHUSA OTAEMNLHbIX KOMNOHEHTOB, TAKUX Kak cOpocHbie TpybonpoBoakl, hakensHble cena-
paTtopbl, pakenbHbIR CTBON U T. 4.

8.1.4 YTOo4HeHMe pacHeTHOW Harpy3KkyM CUCTEMbI OrpaHUYeHUA U cbpoca gaBneHus

8.1.4.1 CywecTByeT HeCKONMbKO MEeTO40B, KOTOpble MOTyT ObiTb MPUMEHeHbl ONSA YyCTaHOBNEeHWs pac-
YEeTHOW Harpy3kn CUMCTeMbl orpaHMyeHns 1 cbpoca gaBneHus, KOTopasi MeHblle, YeM MakcumanbHas, onpe-
gensiemas B 8.1.3. Micnonb3oBaHve MeTogoB, NpuBedeHHbIX B 8.7.4.2 n 8.1.4.3, TpebyeT BbINOSIHEHMS COOT-
BETCTBYHOLLErD aHanuaa.

8.1.4.2 MopgenvpoBaHWe Harpysku B AMVHAMUYECKOW CUCTEME orpaHuMyeHus u cbpoca JaBNeHUsi NO3BO-
NUT NPOEKTUPOBLLIMKY NPOrHO3MPOBATh BPEMS MOSABMEHMA OTAENbHbLIX NUKOBLIX HATPY30K B CUCTEME OrpaHn-
yeHusa 1 cbpoca aaBneHus Ana onpegeneHns rmapaenuuyeckux XxapakTepucTUK CUCTEMbI OTpaHU4YeHus U cbpo-
ca gaeneHvs. MNpu 3ToM HEOBXOAMMO YYWUTbIBaTh PasfvyHble BPEMEHHbIE MHTepBansbl, T. K. MUKOBasi Harpy3ka
0115 pa3nUYHbIX YacTel CUCTeMbl orpaHndeHns U cbpoca faBneHnss MOXeT NoABNATECA B Pa3nMYHOe BpeMs.
MopoenupoBaHue Harpy3ku B QUHAMUYECKOW CMCTEME OrpaHudeHusa n cbpoca gaeneHus oTnvMyaeTcsl oT Mo-
OENUPOBaHUA Harpy3ku WHOMBUAYanNeHON OWHAMUYECKOW cUCTEMBI (Kak npuBegeHo B 6.22), T. K. B NEpBOM
clny4ae y4YuTbiBalOT BPEMEHHbIE WHTEPBaNbl HECKONbKUX COPOCOB OaBneHus, B TO BPEMS Kak B MocneaHem
Clly4ae OCHOBHOW aKUeHT genatwT Ha onpederneHun ToMbKO MMKOBOW Harpysku u3 ogHol cuctemel 6es yyeta
BO34ENCTBWS BPEMEHHbIX MHTEPBanoB ApyrMx Harpy3ok cOpocoB. B TeyeHne OCHOBHOIO pexiuma (cueHapwsi)
(noxap uny oTKas BCrnomoraTenbHbIX CUCTEM) HEe BO BCeX cucTeMax, paboTalwwunx nog gasneHuem, goctura-
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toTCAa ycnoBua ans cbpoca gaBneHns eQMHOBPEMEHHO, U HE BCe CUCTEMbI CNOCOOHbI BbIAEPHKMBATL HATPY3KM
B TeYEHWe OOWHAKOBOW MpOOOIBKUTENBHOCTU NO BpemeHu. MoaenvupoBaHue Harpyskv B AMHAMUYECKOW CU-
cTeme MOXeT noTpebosaTtb BonblIero KonM4yecTea AeTanbHbIX UCCMEedoBaHUA, YeM OMHaAMUYECcKoe MoOenu-
poBaHWe WHOMBUAYaANbHOW CUCTEMBI, T. K. KOMOMHWPOBAHHAA NUKOBAA Harpyaka Ang CMCTeMbl OrpaHUYeHus
n cbpoca gaBneHWs HeobA3aTeNbHO MOXET BO3HUKATL BO BPEMSA MPUIMOXEHWUS MUKOBOW HArpy3Ku oTAENbLHON
cucTeMbl, paboTatole Noa AaBrneHuemMm.

8.1.4.3 Cnenyet NpUHSATbL BO BHUMaHWe, YTO NMPeanochIfKK ANA CHWKEHNS HArpy3Kku BKYaoT B cebn
HIPS oT npeBbilleHWs gaenexHus (CM. NnpurnoxeHue A), BMELLATeNbLCTBO onepaTtopa, ynpasneHne OCHOBHbLIM
npoueccom U T. A4. Kak ykazaHo B 5.2, AN CHMWXEeHWUs pacyeTHBIX Harpy3oK Ha CUCTeMYy OrpaHudeHus u cbpoca
OaBMNeHWs B ONpefeneHHbIX YenoBusax aonyckaetcsa npumeHsate KATMA. PelleHne no 4acTUYHOMY CHUXEHUID
Harpysku nocpefcTBoM ucnons3oBaHua cuctem KUMMA fonkHO yunThiBaTh KOMMYECTBO M HAOEXHOCTL Npu-
mMeHsiembix cuctem KUMnA. HopmansHo dyHKLMoHupoBaTth ByayT cuctemel ¢ KMTMUA v BbICOKMMMK 3HAYEHMS-
MW YPOBHSA NonHoTLl 6esonacHocTy (SIL) (cm. 3.54 n 3.68), a He npocTbie KOHTYPbI oTKNo4YeHUs ¢ KAMKMA unn
KoHTYpbl ¢ KUTIMA ans ynpaeneHvws OCHOBHbLIM TEXHOMorm4eckum npoueccom. OgHUM M3 MEeTOgOB, OCHOBaH-
HbIX Ha HagexHocTu cuctembl KMIMKA, aensetca onpegeneHve NnpoekTUPOBLLMKOM MPOLEHTHOMO OTHOLIEHUWS
TeX cUCTeM, KoTopble He ByayT PyHKUMOHUPOBATL Tak, Kak paccuyntaHo. [lanee NpoekTUPOBLLKK onpenenser,
kakas cuctema KMNuA moxeTt oTkasaTb. Kak npaBuno, crnegyeTt cuMTaTh, YTO OTKasblBatoT cuctembl KUTKA,
KOTOPbIE XapakTepusyTca Hanbonee BbICOKMMM Harpyskamu W/unu npoTMBOAABNEHUSAMMW Ha CUCTEMY orpa-
HU4YeHWst u cbpoca aasneHus. NpuUMeHsis 3TOT MeTon, NPOeKTUPOBLLKKY, ANnsS obecnevyeHuss npouecca npoek-
TUPOBaHMs, CNEAYET OLUEHUTL BO3MOKHOCTL OTKasa Heckonbkmx cuctem KUMKA, BosgencTeytowmx Ha obyue
KonnekTopsbl cbpoca.

8.1.4.4 Heobxogumo onpegennTb BO3MOXHOCTE M BpeMs 0BpaTHOW peakuuu, 4oCTaTouyHOoe AN BMe-
laTenbCTBa onepaTopa, Kak hakTop CHMXKEHWUS HArpy3oK Ha cucTemMy orpaHuyeHus u cbpoca gaesneHus. Mpu
3TOM MPOEKTUPOBLUMK AOMKEH YYUTbIBATL HanuMune Opyrx 3agad, KoTopble MOTyT OblTb BO3MOXKEHbI HA One-
paTtopa BO BpeMsi HapyLUeHUsl TEXHONOMMYECKOro npoLecca. Takke crnefyeT y4ecTb, YTO OelACTBUA onepaTtopa
y>Xe MoryT 6biTb HanpaeneHbl Ha ynpaeneHWe NpoueccomM MHAMBWMAYanbHoro cbpoca AaBneHus B cUCTEMY
orpaHu4veHusa u cbpoca gaeneHus (cm. 6.4), BMecTe Cc TeM onepaTop AOMKEH pearupoeaTtk Ha cpabaTbiBaHuA
cCUrHanuasauum.

8.1.4.5 TlpuumHbl NS NPUHATUA Mep No orpaHuyYeHuto U cbpocy gaBneHus B CUCTEME paccMaTpuea-
0T W OLleHUBaOT Ha npeameT obecnevyeHnss HaAeKHOCTU ee KOHCTPYKUMU. MeToaoM OUEeHKU HeOBX0AUMOCTH
CHWXEHWUSI HarpyskuM oT cbpoca gaBneHus B CUCTEMY OrpaHuyveHus u cbpoca OaBneHwus sIBNSIETCS Konude-
CTBEHHas OLeHKa 3KCMMyaTauMOHHbIX XapakTepUCTUK CUCTEMbI OrpaHuyYeHnss u cbpoca OaBneHus B Lenom.
OTOT METOA YUYNTBIBAET BEPOSATHOCTb HELUTATHBLIX CUTYAUWA, CBA3AHHLIX C NMPEeBbILUEHWEM OABMNEHUS N Ha-
OEXHOCThLI 3alUUTHLIX YCTPOWCTR, KOTOPLIE CHXAKT UMK YCTPaHAT UHAWBUAYanNbHLIE HAarpysku oT cbpoca
OaBneHnsi. 3TUM KOMMYECTBEHHLIM METOAOM CneayeT onpefensaTs BEPOATHOCTHLIE HArpy3Kku B CUCTEME orpa-
HWUYEeHUA K cbpoca JaBNeHUs, BePOATHOCTHbIE TMAPaBNUYECKMEe XapakTepPUCTUKA U BEPOSITHOCTHbIE NMpeBbl-
leHns gaeneHuss B obopygoBaHum.

8.2 Bblbop cXeMbl CUCTEMBI

8.2.1 O6wKMe nonoxeHuA

8.2.1.1 Buibop cucTembl orpaHuyeHus u cbpoca gaBneHus criefyeT BLIMNOMHATL NMOCNe OnpefeneHus
pasnuuHbIX KOMBUHALIMIA Harpy3oK NS BCeX HELUTaTHbIX CUTYaLUWUiA, a Takke COOTBETCTRYIOLLErO A4OMYCTUMOrO
NpoTUBOOABMNEHUSA ANA BCEX YCTPONCTB cbpoca gaeneHus. akTopsl, BNUALLKE HA BbIBOP CUCTEMBI OrpaHu-
yeHusa 1 cbpoca AaBneHus, NpuBeaeHbl B pasaene 7.

8.2.1.2 Tpw BbIGOPE KOMNOHOBKW CUCTEMbI U CUCTEM OrpaHndeHnsa u cbpoca aaBneHua HeobxoauMo
y4eCTb MpOoUEcChl, B KOTOPLIX Yepe3 ycTponcTea cbpoca gaBneHust MoryT cbpacbkiBaTtbCa ObICTPO BCKUMaAto-
LWKMe KUOKOCTM UMK B KOTOPbIX B3aUMOOENCTBME MOTOKOB cOpacbiBAEMbIX XONMOAHON XWUOKOCTU U rOpAYero
napa MoXeT NPUBOOUTL K NpoLeccy WCnapeHUs XUOKOCTU. Takue npouecchl 3a4acTyio 0bycrnoBnueakT BO3-
HWKHOBEHWE [OMNOMHUTENLHBLIX NApPOBbLIX HArpy3okK (cM. 7.6.2.4 ons XuaKoCTen, KOTOpkIE CNOCOBHLI K camo-
OXJTAKOEHUIO).

8.2.1.3 CneumanbHble pelleHns no NpoeKTUPOBaHUID CUCTEMbI OrpaHudeHns u cbpoca nasneHns npu-
BeJeHbl B NpunoXeHun B.

8.2.1.4 B 1abnuue 74 npueeneHa wHOPMAaLWA, KOTOPYH CreoyeT UCMOnNb30BaTh ANA ONpefeneHus
Toro, roe Tpebyemyw ckopocTk cbpoca gaBneHWst U HOMUWHANbBHYH MPOMYCKHYH CnocoBHOCTbL yCTPOWCTBA
cbpoca gaBneHust HE0OBXOOUMO UCMONbL30BaTh B pacYeTe BbIMYCKHbIX TPYOONPOBOAOB U OCHOBHOIO BhIMYCKHO-
ro KonnexkTopa (Npu ero Hanu4uu).
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Tabnuua 74— WMcxogHble gaHHbIE ON18 NPOEKTUPOBaHWUA BbINYCKHbIX TPYOONPOBOAOB (KOMMEKTOPOB) C YCTPOUCTBAMU
cbpoca gaBneHus B cucteme orpaHuyeHmns 1 cbpoca gaeneHus

C6pocHow Tpybonposoa/BbINyCKHOW OcHoBHOW napameTp

YcTponcTeo
Tpybonposog (npwu Hanu4uK)

YnpaenseMelid ABYXNO3UUMOHHLIN KnanaH cbpoca | HoMmuHansHasa nponyckHas cnocob- | Tpebyemelil pacxon cbpoca

naBneHust (NMonoXXeHUs «OTKPbITO — 3aKpbITO») HOCTb knanaHa cbpoca gaBneHns

Ynpaensemblil perynvpyrowmin knanad cbpoca | Tpebyemelin pacxon cbpoca?® Tpebyemuitn pacxon cbpoca
[aBneHus

MpyXWHHEIA KNanaH cOpoca aaBnexnns HomuHaneHas nponyckHasa cnocob- | Tpebyemelit pacxog cbpoca

HOCTb KnanaHa cﬁpoca ﬂ,aBHEHHHb

MemBpaHHOE npenoxpaHuTensHoe ycTpoWcTBo | Tpebyemblid pacxos cbpoca® TpebyeMeuilt pacxon cbpoca
(oTOENBHO yCTAHOBNEHHOE)

C nedopmupyemMbim WTUTOM (OTOENBHO ycTa- | Tpebyemblid pacxon cbpoca® Tpebyemuiln pacxog cbpoca
HOBMEHHbLIM)

@8 Cneayert y4nTbiBaTbh, YTO ONPEAENEHHbIE TWMbI KnanaHoB cbpoca AaBneHus © ynpaeneHueM oT MNpYKMHbI MOryT
obnagate perynupyemoi cnocobHocThio. B aTux crnyvasx ucnonb3yroT Tpebyemblin pacxod cbpoca.

b Mpu npoekTupoBaHMKM MexaHMYecKoi 1 rMAPaBNMYECcKO YacTell CUCTEMb! CNeAYeT YUMTLIBaTL, YTO BHE3amnHbIi
pacxon npy OTKPbITUM MOXET MpeBbICMTL Tpebyembli pacxon cbpoca, ocobeHHO B TEX Cryyasnx, Korga nponyckHas
cnocofHocTe ycTponcTBa cbpoca gaeneHvs Donblue.

¢ Ecnu Tpebyemblil pacxon npv cBpoce OaBneHWs MCMonb3yT AN NPOEKTUPOBaHUA BbINYCKHOTO TpyBonpoeoaa

(cm. 3.8), mobble M3MeHeHUs Npolecca, KoTopble NoBLILWAKT Tpebyemblid pacxoq cbpoca AaBneHus, MoryT yBenu4iu-
BaTb NPOTMBOAaBMNeHe Gonee JONYCTUMBIX NPEnenos.

8.2.2 CucTembl orpaHnyeHMA 1 cbpoca gaBneHUA ¢ O4HMM YCTPOWCTBOM cbpoca gaBneHus

8.2.2.1 B cny4asix NpMMeEHeHNs1 B CUCTEME OrpaHu4eHnsi u cbpoca gaBneHusa oaHOro ycTponcTea cbpo-
ca [JaBneHus Wnv o4HOro knanaHa cbpoca gaeneHus cbpocHol TpyBonpoBod BbIBOOAT B aTMocdepy unu
B OPYryt CUCTEMY, KOTOPYH 3KCMNyaTUpyT NpW HA3KOM OABMNEHWW, UMM HA MECTHbIN (NnokanbHbI) daken
CXUraHus.

8.2.2.2 B cnyyae ecnv cbpocHoW TpyDONPOBOA NOLKITIOYAKOT K CUCTEME C HU3KMM JaBrneHueM, JoNyCcTy-
MOe NafeHue gaBneHus (NpoTMBOAABMEHWE) B CUCTEME OrpaHuyeHnsa 1 copoca gaBneHus, Kak npaBuno, oc-
HoBbiBaeTcs Ha MOPL B obopynoBanum ¢ HA3KMM JaBneHnem. Huskoe npotuBogaBneHue (Hanpumep, pabo-
Yee faBneHne B 060pya0BaHUKM C HA3KUM AaBMEHUEM) MOXET ObiTb MCNOMNbL30BAHO, ECNW YCTAHOBIEHO, YTO:

- HA 0QHA W3 HeLWTaTHbIX CUTyaLuuWi, NpuBoAdALLas K Harpy3ke oT cbpoca AaBneHusi, He co3gaeT NpPeBbI-
WeHne daBneHns B 000pygoBaHMM C HU3KMM AaBNEHUEM;

- Harpy3ka (TpebyemMasn HoMWHanbHas NPOMyCKHasa CcnocoOHOCTL YCTPOWMCTBA), BO3HMKaOLWas npu copo-
ce OT yCTpoWCTBa cOpoca BLICOKOTO AABMEHUS, HEe MPUBOAUT K MPEeBbILEHWO gaBrneHusa B obopyaoBaHuu ¢
HW3KMM OaBMNEeHUEM.

8.2.2.3 Cnepyet obecne4nTb, 4TOObLI Kax40€e yCTPOMCTBO cObpoca gaBneHus, Yepes KoTopoe cpeja Ha-
NpsiMyr0 OTBOAWUTCHA B aTtMocdepy, MMENo OTAENbHbIA BbINMYCKHOW TpyBONpOBOA, pacCHMTaHHbIA HA OTHOCK-
TenbHo Gonbluyl ckopocTh’) BbINycka; BMecTe ¢ Tem npeaycMaTpuBaloT, YTobbl BhIMyCKHO TpyGonposon
ObIn He MeHbLUe, YeM BhiNyckHoW naTpybok ycTpoicTea cbpoca gaBneHus. NpoTvBogaBneHe 3TOW CUCTEMBI
JOMKHO BKMKYaTh BCE NOTEPU OABMNEHWA, Takne Kak NnoTepu JaBNeHUs Ha BbIXOAE, MOTEPU HA TpeHue U no-
TEPH KUWHETUYECKON 3HEPTUN.

8.2.2.4 TpoTvBoOaBneHWe OT yNpaBnaeMbiX ABYXMNO3ULMOHHbIX KnanaHoB cbpoca AaBneHus, Kak npa-
BWUMNO, HeOBX04MMO onpefensATb Ha OCHOBE HOMWMHaNbHOW MPOMycKHOW crnocobHocTW knanaHa. [NMpoekT cu-
CTeMbl OrpaHu4eHuUst U cbpoca LaBneHusa NPoBEpPSsIIOT HA COOTBETCTBUE Takum TpeboBaHMAM. Ynpaensemblie
perynvpytowue Knanadel cbpoca gaBneHws CO3[4aroT Harpy3ku, KOTOpble 3KBUBaNeHTHel HOMWHAaMNbLHOW Npo-
MycKHOM cnocoBHOCTW ANSA KOHKpPEeTHoro cnyyas. McxogHoe npoekTupoBaHue cMcTeMbl orpaHuyeHns 1 cbpoca
OaBneHVsi cneayeT BbIMOMHATL, OCHOBbLIBASACh KaK MUHMMYM Ha OAHHOW HOMWHAaNbHOW MPOMYyCKHOW crnocob-
HOCTW.

1) BHaueHue ckopocmu onpedensiom fpu NPOeKmMUpPo8aHuL KoHKpemHozo MIIC.
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8.2.2.5 Kak npaBvMno, HOMWHamNbHY NPOMYCKHYK CNOCOBHOCTL UCMOMb3yT ONs NPOEKTMpPoBaHnsa da-
KenbHOro Konnektopa, dhakensHOoro oronoeka U hakenbHoro cenaparopa ¢ Npy>XUHHbIMW NpeaoXpaHUTeNbHbI-
MU KnanaHamu cbpoca gaeneHus. Mpy 3TOM yUYUTEIBAKOT BO3MOXHOCTE BO3HMKHOBEHMWS MOTOKA ¢ BOOMbLINM
pacxodom, yeM TpebyeTcs, KOTOPLIA BNMAET Ha paboTy o6opynoBaHUA, PACMONOXKEHHOTO HIBKE MO TEXHOMNO-
rM4ecko cxeme (HanpumMmep, Yepes NMpYyXKUHHbIE NPedoXpaHUTernbHbIe KnanaHel cbpoca gaBneHus cbpachi-
Baetcs Ha 50 % wunu Bonee ero HOMUHASIBHOM NPONYCKHOW CNOCOBHOCTW NpX 3a4aHHOM OaBMNeHUn HacTpoi-
ku). CrnepgoBaTenbHO, MCXOOHLIA pacxod MoxeT bbiTb Gonble, Yem Tpebyemas nponyckHas CnoCoBHOCTb.
B aTom cny4ae HOMUHarbHY K NPONYCKHYH CNOCOBHOCTEL MOXHO UCMNONb30BaThL Kak BEPXHUI Npeaen pacxoga
Npy NPOEKTUPOBAHUM HAXOOSALMNXCHA HUXKE MO CXeMe KOMMOHEHTOR, TakKUX Kak rasocenapaTopbl, TepMUYeckue
OKWUCNUTENU U rngpaenmMyeckue 3aTBophbl.

8.2.2.6 CnenyeT y4nTbiBaTh, YTO HEPETYNMpPYEMble NPYXKWUHHbIE NPeaoXpaHUTeNbHbIE KnanaHel cbpoca
LaBrneHusi nponyckawT Yepe3 cebsa NoTok cpebl NPy HOMUHAMBLHOW NPOMNYCKHON CNOCOBHOCTH.

8.2.2.7 Ons MMY wunu npegoxpaHuTenbHblX YCTPOWUCTB ¢ AedopMupyeMbiM KannbpoBaHHbIM WwWTudTom/
CTEPXKHEM, YCTAHOBMNEHHbIX Kak OTAEMNBHO CTOSILME dnemMeHThl (T. €. He nepea knanaHom cbpoca gasneHuns),
HOMMWHAMBHY NPOMYCKHYO CNOCOOHOCTL, Kak MPaBnno, UCNonbL3yT AN Beibopa AvaMeTpor Tpy6onpoeBoaos
W ycTpoicTe cbpoca faeneHus. B KOHCTpyKLUKM 060pyOoBaHUSA, pacnonoXKeHHOro HUXE Mo TeEXHONOTrMYeCcKon
cxeme, 0cobeHHO rasocenapaTtopoB ¥ TEPMOOKUCIUTENEN, credyeT yunThiBaTh BONbLUYK Harpyaky, Kotopas
MOKET BO3HUKHYTb M3-3a AaBNeHWUs, UMEKLLErocs BbilLe Mo TEXHONIOIMHECKOW CXeMeE, NPU KOTOpoM cpabaThbi-
BalOT ycTpoicTea cbpoca aasnenus. MNpu NnpoekTupoBaHu Tpy6onpoBoaOB BaXHO yYNUTLIBaThL 3Ty BONbLUYHO
Ha4YanbHY NPOMNYCKHYK CNOCOBHOCTD.

8.2.3 Cuctema orpaHu4eHus u cbpoca AaBNeHUs ¢ HECKONbLKUMU yCTpOMCTBaMu cbpoca gaBneHus

8.2.3.1 Ang yTunusauum Ha dpakene UnuM CBe4e paccenBaHus cnenyert BhINONHATL 00beauHeHe cbpo-
COB W3 psiia ycTponcTB cbpoca AaBneHns Unu KnanaHoB cbpoca gaeneHusl. TpebyeTcs yuuTbiBaTh HArpy3Ku
B CMCTEME, OrpaHnYeHnsi No NPOTUBOAABNEeHN0, TpeboBaHWs K Matepuanam KM Apyrue NpoekTHbIe napameTpsl
B cooTBeTCcTBMU C 8.2.7 1 8.2.2.

8.2.3.2 B cucTeme orpaHudeHust 1 cbpoca faBneHus ¢ HECKOMbKMMM ycTpocTBaMu cbpoca gaBneHus,
KoTopas obcnyXMBaeT oOHY YCTaHOBKY, Kak NpaBuUo, cregyeT UCKIMHYUTL B3aMMHOE BIUAHUE OTAENbHbIX Mo-
TokoB cbpoca gaBneHus. [Ins NpUHATASA TAKOTO KOHCTPYKTUBHOIO peLleHns HeoBXoaMMO HanuyMe 0aHOro Umnm
HECKOMbKUX YCNOBWIA:

- Harnu4uMe Koppo3WOHHO-aKTUBHbIX BELLECTB;

- pasnu4yHble BENMYMHLI 3Ha4YeHUW AaBneHus B 060pyaoBaHWUM, NOAKITIOHYEHHOM K CUCTEME OFpaHUYeHns
1 cbpoca naBneHus;

- Hanu4Me NOTOKOB Mpu cOpOCe OaBNeHUd, KOTOpble MOryT nofBeprate TpybonpoBoabl BO3OEWCTBUKD
npegentHO BbICOKUX UMW NpefernbHO HU3KUX TeEMNepaTyp;

- Hanu4ue peakLMOHHO-aKTUBHLIX BellecTB (cMm. 7.2.7).

8.2.3.3 lpw onpeneneHnn KOMMNOHOBOYHbIX pPeLUeHNI Mo BbIMYCKHOMY KOMNMeKTopy, npeaHazHavyeHHoMY
4ns obecnedeHus npuema cOpocoB OT ycTpoilcTB cOpoca gaBneHus, TpebyeTcs y4uTbiBaTh 0cobble TpeboBa-
HWA, KOTOpble NOAMEXAT BbINOMHEHUIO MPU OTAENbHbLIX aBapUHLIX OCTAHOBAX UMW MHAMBUAYANbHOM TEXHU-
yeckom obcnyxuBaHuM 3awmuiaemoro obopynosaHusa. Kak npaeuno, He crnefyeT NPOKNaabiBaTh BbIMYCKHbIE
KONMeKTopbl OT YCTPpOACTB cbpoca gaBneHust U3 OAHOW 3KCNIyaTalMOHHON 30HbI Yepes ApYryr 30HY, OCTaHO-
Bbl 0B0pyOOBaHNA ONA TEXHUYECKOTO 0BCNYKMBAHUA B KOTOPLIX BLINOMHAKTCA pa3gensHo. [JononHUTENbHO K
3TOMY, Kak MpaBMno, npegycMaTpuBaloT BO3MOXHOCTb 418 OTCeYeHWUs BbIMYCKHBIX KOMMEKTOPoB, obcnyxuBea-
HOLKUX OTAENbHbLIE TEXHOMNOIrMYEeCKMe 30HbI, OT CUCTEMbI OrpaHn4yeHnsa U cbpoca gaBneHns.

8.2.3.4 CucTembl orpaHuyeHus n cbpoca JaBneHusl ¢ HeCKOMbKMMUK yCTpoMcTBaMuK cbpoca gaBneHus,
4Yepes KOTopble MPOXOAAT roprYMe napkl, HE JOMNYCKAeTCsa UCNONb30BaTh ANA 0TBOAA BO3AYXa UMW BOAAHOMO
napa B atMocdepy B NepMof 3anycka TeEXHonorudeckoro obopynoeanus. Npu NOgKNIOYEHUN BbINMYCKHbIX TPY-
BonpoBOOOB K cUCTEME OrpaHuyYeHns u cbpoca gaBneHus ¢ HECKOMNbBKUMUK yCTpoicTBamu cbpoca gasneHus
Heobxo4uMO NpeaycMOTPeTb TEXHUYECKME PeLUeHWs, CKIToYatoLue UCNosib30BaHUe AaHHbIX MOgKTOYEeHUIA
4N 0TBOAA BO3Ayxa B aTMocdhepy ¢ Lenbi npegoTepalleHus obpa3oBaHns B cUCTeMe orpaHnyeHms u copo-
ca JaBleHusi B3pbiBOOMNACHLIX CMeCei.

8.2.3.5 B cuctemax orpaHMyeHus n cbpoca gaBneHusi C HECKOMNbKUMK YCTPOMCTBaMuU cbpoca AaBneHus
B TOM 4uncne npegycmatpueatoT cbpoc u3 ycTpoincTe cbpoca gaBneHus, pacnonoXeHHbIX HA Pa3NUYHLIX Bbl-
COTHbIX YpoBHAX MIC. BeinyckHble TpybonpoBOAbLl U KOMMNEKTOPLl CreayeT pasMellaTh Tak, YTobbl Bbinyck-
Hasi TpyDa OT KaKgoro ycTponcTea cOpoca OaBneHus He MMerna KapMaHOB ANsl HAaKoMmeHus uakocTu. Kak
npaBuno, He crnefyeT UCNONb3oBaTh hakenbHbIN cenapaTtop, paccYUTaHHbIM Ha 3hEeKTUBHYIO cenapaLuno
napoB 1 XUOKOCTU NMpX MakcMMarnbHOM pacxode, HO Mpu 3TOM OH AormKeH obecneynTb cOOp MakcMmManbHOro
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o6bema NepeHOCUMON XUOKOCTH, NocTynaiLlen oT moboro ycTpoiicTBa cOpoca AaBMneHWs, Yepes KoTopbie
MoryT cBpachiBaTbCs XUAKOCTM. HeobXx0aMMO MCKMIOYNTE UCMONb30BaHWE KOHAEHCATOCOOPHMKOB UMK ApYTuX
YCTPONCTE, TpebyoLLKX yrpaBneHus.

8.2.3.6 B cnyyae ecnv TpaHCMNoOpPTUPYEMbIE XWOKOCTU BKMIOYAKOT BOAY UMK YIMEBOAOPOALI C OTHOCH-
TeMbHO BbICOKOW TOYKOM 3aCTblBAHWSA, MPEAYCMAaTPUBAIOT TEXHUYECKME PELLeHWUs Mo NpefoTBpalleHno BO3-
HUKHOBEHWS MPOLEecca KpUCTannuaauum B cucteme. s KUOKOCTel ¢ BbICOKOI BSA3KOCTbIO MOXeT notpebo-
BaTbCA 3aLUKMTa OT HU3KOM TeMMNEePaTypbl OKPYyXkKatoLeln cpelbl, 0co6eHHO Ha UMMYNLCHBIX TpyBonpoBsogax ans
KWTnA.

8.3 npOEKTHpOBaHHE ANeMeHTOB CUCTeMbl OrpaHuYeHnAa n cﬁpoca AaBneHuA

8.3.1 OCHOBHblIe MONOXEHUA ANA MPOEeKTUPOBaHUA TPYOONPOBOAOB CUCTEM OrpaHWYeHUA M
cbpoca gaBneHuA

8.3.1.1 Mpw npoekTupoBaHU1 TpyBONPOBOAOB CUCTEMBI OrpaHMYeHns U copoca AaBneHus cnegyer:

- MPUMEHSITb FOTOBLIE CeKL MM TpyDONpoBOAOB, MPOEKTMPpYEMble M1 KpYNHOONOYHOIO MOHTaxa;

- MPUMEHSTb CUCTEMbI KOPPO3WOHHOIO MOHUTOPKWHIa ANA onpefeneHns B npouecce aKcnyartauumn cKo-
pPOCTH KOPPO3MK HA BCEX KPUTUYECKNX yYacTKax TpybonpoBoaoB, ONpeaeneHHbIX NPoeKToM;

- obecneuynTb YCTAHOBKY CPEACTE CUCTEMbI 3aLUUThl OT 3ANEKTPOXMMUYECKOW KOPPO3UWM Ha BCEM NpoTH-
XeHuun Tpybonporofa B KONMYECTBAX, ONpeAeneHHbIX pacyeTamu;

- MPUMEHSIThb, KaK NpaBuno, yHMMULMPOBaHHbIE KOHCTPYKTUBHbLIE 3NIEMEHTLI 1 Y3Mbl.

8.3.1.2 MpoeKkTHbIN (pacyeTHbIN) CPpoK cnyxObl TPYOONPOBOOOB CUCTEMbI OrpaHuyeHuss u cbpoca gas-
MeHWs yKasblBaloT B NPOEKTHOW AOKYMEHTaUWn 1 B nacnopTe Tpybonposoaa.

8.3.1.3 Ansa mpyb, apmamypsl u Oemaneli 0nsi coeduHeHuUs omoernbHbIX y4acmkog mpybonposodos cu-
cmeMbl ogpaHudeHus u cbpoca dasneHuUss HOMUHanbHele daeneHus PN u coomeemcmeayrowjue um npobHeie
OasneHus, a markxe paboyue dasneHus Heobxodumo onpedenamp no FTOCT 356.

8.3.1.4 TonwmHy cTeHku TpyD W geTanen Ons coeavHeHWs OTAernbHbIX y4acTkoB Tpybonposodos cu-
cTeMbl orpaHuyeHunsa 1 cbpoca AaeneHus crnefyeT onpefenaTb PacyeToM Ha MPOYHOCThL B 3aBUCMMOCTU OT
pacyeTHbIX NapaMeTpoB, KOPPO3UOHHBIX U 3PO3UOHHLIX cBONCTE pabouelt cpeabl no HI Ha copTameHT Tpy6.

Mpu BoIGOpe TONWWMHLI CTEHKN TPYD W AeTanei AN coeAuHeHUst OTAeNbHbIX YYacTKOB TpyBonpoBodoB
Heobxoaumo y4nTbiBaTb OCOGEHHOCTM TEXHOMOMMN UX U3roTOBNEHWs (Hanpumep, rmbka, cbopka, ceapka).

Mpu pacyeTe TONWMHBLI CTEHOK TpybonpoBoaos npubaBky Ha KOMMNEHCAUWMID KOPPO3WOHHOTO M3HOCa K
pacyeTHON TONLUMHE CTEHKWU criedyeT BbibMpaTe UCXodsa 13 ycnosumsa obecnedeHus NpoeKkTHOro (pacyeTHoro)
cpoka cnyx6sl TpyGonpoBoaa 1 CKOPOCTU KOPPO3WU.

8.3.2 PacueTHble napaMeTpbl ANA NPOeKTUPOBaHUA TPYGONPOBOAOB CUCTEMLI OrpaHUYEeHUs U
cbpoca gaBneHus

8.3.2.1 3a pacyeTHoe faBneHne B TpybonpoBode cMCTEMbI OrpaHuYeHunst u cbpoca gaBneHus cneayet
NPUHUMAT!

- HanBonbllee pacyeTHoe (pa3pelleHHOe) AaBreHUe Ans eMKOCTHOro obopyaoBaHus, ¢ KOTOPbIM CO-
edunHeH Tpybonpoeron;

- B cucteMax TpybonpoBoaos, 3alMLLEHHbIX NPedoXpaHuTeNbHBIMKU KnanaHaMmn, — MakcMMarnbHO BO3-
MOXHoe pabodee gaBrneHWe, BO3HMKaOLWee Npu OTKNOHEHMW OT HOPMarbHOMO TEXHONOMMHYECKOro pexuMa wn
onpefenseMoe TEXHOMOMMYECKON YacTbK NPOEKTa, C y4eTOM NpoTMBOAABNEHUs Npu cbpoce (KpaTkoBpeMeH-
HOe MpeBbILEHWE pacyeTHOro AaBneHuns npu paboTe knanaHa He gomkHo npeebiwats 10 %);

- JaBneHue, KOTOPOE B COYETaHMU C COOTBETCTBYIOLLEN TemnepaTypoin MoxXeT notpeboBaTb LOMNONHA-
TENBHOMO YBENMYEHNS TOMLLMHBI CTEHKN.

MoBbiWeHWe faBneHwus B TpyDBonpoBogax cMcTeMbl OrpaHuYeHus n cbpoca gaeneHus Bonblle pacyet-
HOro He JOMyCKaeTcs, YTO OOIMKHO ObiTh 0BecneyeHo YCTaHOBKON NPegoXpaHnTENbHbIX YCTRPOWCTB.

Bbibop, ycmaHoeky u nodkaryeHue npedoxpaHumernbHbiX yCmpolcme 8biMoHAM 8 coomeemcmauu
¢ mpebogaHuaMu Hacmosweeo cmaHdapma, FOCT 12.2.085 u FOCT P 59374.6.

8.3.2.2 3a pacyeTHylo Temnepatypy B TpybonpoBofe cuctembl orpaHuYeHust u cbpoca gaBneHuns npu-
HUMALOT, KaK NPaBUo, MakCUMAanbHY TeMNepaTypy cpenbl (Mpy OTCYTCTBUMW TEMNMOBOro pac4yeTa) B YCrOBUAX
O[HOBpPEMEHHOro BO34eWCTBUS OaBNeHUst COrNacHO TEXHOMOMMYECKOMY perfiaMeHTy WKW COrMacHO NpoekTy
Ha TpybonpoBo cUCTeMbl OrpaHnyeHus 1 copoca gaBneHus.

8.3.2.3 TpeboeaHus k pacyemy mpybonpogodoe cucmemMs 0epaHuyeHus u cbpoca daeneHus Ha npoy-
Hocmeb, gubpayur u celicMuyeckue go3deltcmeaus npugederbl 8 TOCT 32569—2013 (pasden 9).
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TpybonpoBogbl CUCTEMbI, KOTOPbIE NOABEPraloT UCMbITAHWMKO HA MPOYHOCTbL W MIIOTHOCTbL COBMECTHO C
eMKOCTHEIM 060pygOBaHNEM, OOMKHbI BbiTh pacCcYMTaHbl HA MPOYHOCTL C YYETOM OABMEHUS UCMBITAHUS eM-
KkocTHoro obopygoBaHus.

8.3.3 Knaccudukauusa TpybonpoBoaoB cUCTEMbI OrpaHU4YeHUA U cbpoca gaBneHus

8.3.3.1 Knaccudcbukayuro mpy6ornposodos cucmemMbl oepaHuyeHus u cbpoca daeneHus 8bINOMHAKM 8
coomeemcmeauu ¢ FOCT 32569—2013 (pa3den 5).

8.3.3.2 TpybonpoBoabl cUCTEMbI OrpaHMyeHus U cbpoca AaBneHus AoMKHbI BbiTh KNaccupuuMpoBaHbI:

- B 32BMCKMMOCTM OT Krnacca onacHOCTM TpaHCMopTUPYEMOro BeLLecTBa (B3pbIBO-, MOXaApOONacHOCTb U
BPEAHOCTb) — Ha rpynnbl Cpefbl;

- B 3@BMCUMOCTM OT pacyeTHLIX NapaMeTpoB paboyel cpedbl (OaBNeHWs U TeMnepaTypbl) — Ha KaTero-
purN.

8.3.3.3 Knacc onacHoCTW TEXHONOTMYECKMX Cped onpeaensaeT NpPoekTUPOBLLMK Ha OCHOBAHUKN KNaccoBs
OMacHOCTW BELLECTB, COAEPKalUUXCHa B TEXHONOIMYECKON cpeae, N UX COOTHOLLEHWNA.

8.3.3.4 Kateropuu TpybonpoBOAOB CUCTEMBI OrpaHUYeHUss U cOpoca faBneHusa onpenenstoT COBOKYM-
HOCTb TEXHUYECKMX TPeBOBaHWA K KOHCTPYKL MKW, MOHTaXY K 0b6bemMy KOHTpons TpybonpoBoaos.

Kateropun TpybGonpoBoOoOB CMCTEMbI OrpaHu4eHWs u cbpoca gaeneHus ans kaxgoro Tpybonposoaa
yCTaHaBMNMBAET W yKa3blBaeT B NPOEKTHOW AOKYMEHTaUUW MPOEKTUPOBLLMK.

8.3.4 TpeboBaHMA K KOHCTPYKUMKU TpyGonpoBoga cUCTEMbI OrpaHMyeHns U cébpoca gaBneHus

8.3.4.1 KoHcTpykuma TpybonpoBoda cucTemMbl orpaHudeHnsa 1 cbpoca gaeneHus AomkHa obecneyuntb
BO3MOXHOCTb €ro NofIHOro ONOPOXHEHWS, OYUCTKM, MPOMbIBKW, MPOOYBKW, PEMOHTA, HAPYXKHOMO M BHYTPEHHE-
ro OCMOTPa, BbINOMHEHWS BCEX BUOOB KOHTPONS, yOaneHus U3 Hero Bosayxa npv rugpasnuyeckom UChbliTaHum
1 BOAbI MOCIe ero NpoBeaeHus.

Koncmpykyus mpybonposoda domkHa coomeemcmeogams mpebosaHusmM Hacmoawe2o cmaHdapma
u FOCT 32569—2013 (pa3den 6).

8.3.4.2 HomuHanbHele guameTpsl DN TpyfonpoBogoB cucTembl orpaHuyeHvs u cbpoca gaeneHus
onpegensT pacyetom cornacHo HI ¢ yyeTom ycnoBuin ux paboTbl (Hanpumep, NponyckHas cnocoBbHOCTb,
NNOTHOCTb TPaHCNOPTMPYEMOW Cpedbl, Hanopa U T. 4.).

8.3.4.3 Bbibop TMNnopasMepoB TpyboNpoBOAOB CUCTEMbI OrpaHMyenns n cbpoca gaBneHust NPON3BoOaAT
Ha OCHOBaHWMW 3adaHHbIX TEXHWYECKUX NapamMeTpoB TpybonpoBoda 1 pesynbTaToB BbIMOMHEHWS COOTBETCTRY-
HOLMX pacHeToB.

8.3.5 TpeboBaHMA K MaTepuanam u nonycgabpukartam ana Tpy6onpoBoaoB cUCTEMbI OrpaHUYEHUA
1 cOpoca gaBneHus

8.3.5.1 lNpwu BeIGOpe MaTepuanoB TpybONpPOBOAOB CUCTEMBI OTPaHWYeHusa W copoca gaBneHusa Heobxo-
OUMO Y4YUThIBATb:

- TpeboBaHMA HaACTOALLEro CTaH4apTa;

- HazHavyeHue TpybonpoeBoaa;

- COBMECTUMOCTb C ApYyrumMu Matepuanamu;

- MEXaHWYECKYH MPOYHOCTb, MMAaCTUYHOCTh, YNPYTOCTh W YOAPHYHO BA3KOCTD;

- HeoBX0AMMOCTb 0COBbIX TEXHOMOIMIA CBAPKU M APYrMX TUNOB COEQMHEHNS;

- HeoBx0aMMOCTE CneunanbHbiX BUOOB KOHTPOMS, UCMbITAHWA M KOHTPOMNA Ka4ecTBa,;

- 3aaHHble YCNOBWSA 3KCNNnyaTaumn (pacqHeTHYH HarpyeHHOCTb, MUHUMAaIbHY W MakCMManbHY pac-
YETHbIE TEMMNEPATYPbI, CKOPOCTW W YaCTOThl UBMEHEHMWS HArPY3KK), @ TakKe BNUAHUE TeMNepaTypbl OKpyKato-
Len cpedbl 1 MOPCKOro KnumarTa;

- COCTaB W xapaktep pabodeid cpefbl (pasoBbld U XMMUYECKUA COCTaB, KOPPO3WOHHYH aKTMBHOCTb,
B3pPbIBO- M MOXapPOONacHOCTb, TOKCMYHOCTL, HAaNW4YMe NpuMecen, NpMBOOALLNX K 3PO3NOHHOMY M3HOCY U Ap.),
C KOTOPOW OHM DyayT SKCNnyaTMpOBaThCs;

- He0oBX0AMMOCTL COXPaHEHMWS SKCMNyaTaLMOHHbIX XapakTepUCTUK NOCNe BO3AENCTBUSA OrHA Mpu Noxape.

8.3.5.2 Mamepuansi u nonygabpukamei 0nsa mpybonpogodoe cucmemb! ozpaHuYeHus U cbpoca dae-
neHust domkHel coomeemcmeogams [OCT 32569—2013 (pasden 7).

8.3.5.3 [ns n3rotoeneHus TpybonpoBodoB 1 AeTanei TpybonpoBoAoB CUCTEMbI OrpaHuYeHnsa u copoca
OaBneHust crnenyet NpUMEHSATL OCHOBHbIE MaTepuansl B cootBetcTBun ¢ FOCT 32569—2013 (nyHkm 7.1.6).

8.3.6 TpeboBaHMA K TPy6GONpPOBOAHOM apMaType CUCTEM orpaHu4eHus U cbpoca gaBneHus

8.3.6.1 Tpu BKNHYEHUM apMaTypbl B COCTAB MPOEKTUPYEMOI CUCTEMBI OrpaHuyeHnsa u cbpoca gaene-
HWA HeCDXOOUMO:

- BbIBUpaTts apmaTypy ncxonsa u3 ee yHKLUNOHANbBHOTO Ha3Ha4YeHUs 1 NoKasaTenen HasHavYeHusl;
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- Y4UTLIBaTb BEPOATHOCTb 6€30TKa3HOW paboThl KPUTUHECKM BAXKHOW apMaTypbl NpW OUeHKe (aHanwvae)
pyUcKa CUCTEMBI.

8.3.6.2 Apmamypa OomxHa coomeemcmeogams mpeboearHusm [OCT 12.2.063, TOCT 31294,
OCT 32569—2013 (pasden 8).

8.3.6.3 3anopHy apMaTtypy ¢ HOMWHanbHbIM AunameTpom Bonbwe DN 400 TpebyeTcs NpUMeHATh C
PEOYKTOPOM WIK C MPUBOAOM OT BHELLUHEro NCTOYHMKA 3HEPrun (3neKTpUYeckuM, NHeBMaTUYecKnM, rugpas-
nnyeckum). Tun NprMBoAa SoMmKeH bbiTe onpeaeneH npy NPoekTUPOBaHNN.

JucmaryuoHHo ynpaensemas apMamypa ¢ 3nekmponpueodom domkHa umems Oybnupyrowee pyyHoe
ynpaenexue. MNpu Boibope apMaTypbl C 3NeKTPONpPUBOAOM HEOBXOAMMO PYKOBOOCTBOBATLECA YCNOBUAMU Bes-
onacHol paBoTkl ¢ anekTpoobopynoeaHuem u TpeGoBaHMAMU NO B3PLIBO3ALLMLLEHHOCTU.

B rugponpusoge apmatypbl HEOBXOAMMO NMPUMEHSITE HEropouMe U Hesamep3allmne XUOKOCTU, COoT-
BETCTBYIOLLME YCNOBUAM 3KCMyaTaLlnu.

BeicTpogencTByoLLyo apMaTypy ¢ AUCTaHLMOHHbLIM NPUBOAOM CreayeT BbibupaTh ¥ NPUMEHATL B COOT-
BETCTBUK ¢ TpeboBaHuaMM Ge3onacHoro BegeHUss TeXHONOMMYecKoro npolecca.

8.3.7 TpeboBaHuA Kk paszmelleHUI0 TPY6oNpoBOAOB CUCTeMbI orpaHM4eHus U cbpoca gaBneHus

8.3.7.1 KOMMNOHOBOYHbIE peLUeHusl, NPUHUMaeMble ONS CUCTEM OrpaHudeHus u cbpoca oaeneHws,
LOMKHbI BbITh TEXHOMOTWYHBI, 3CTETUYHbLI, 0becnedmBaTe paboTocnocobHOCTL, HAOEKHOCTEL U Be3onacHoCTbL
MX JKCMyaTalMm B TeHEHUe NPOEKTHOTO (PacyeTHOro) cpoka cnyxosbi.

8.3.7.2 Mpoknagka TpyboONpoOBOAOB CUCTEM OrpaHuYeHuns 1 cbpoca fgaeneHws gomkHa obecnevnTs:

- BO3MOXHOCTb PErynsipHoro obcnyXuBaHusi TEXHONOrMYeckoro obopyqoBaHMs, Haxo4salWerocs B npo-
Liecce aKcnnyaTauuu;

- BO3MOXHOCTb MCMONb30BAHUA NPeayCMOTPEHHBIX NPOEKTOM NOAbEeMHO-TPaAHCNOPTHLIX CPEACTB U KOH-
Tpons 3a TEXHUYECKUM COCTOsSIHWEM TpyBonpoBoaoB.;

- MPOU3BOACTBO MOHTaXHbIX U PEMOHTHbLIX PpaboT ¢ NPUMEHEHMEM CPeacTB MexaHn3awunm;

- BLINOMHEHWE Bcex BMAOB paboT No KOHTPOMo, TepMuyeckorn obpaboTke CBapHbIX LWBOB, UCMLITAHMIO,
ANarHoCTUPOBaHMIO;

- U30nAUMI, 3aWMTY TpYBONPOBOAOR OT KOPPO3WUK M CTAaTUUYECKOrO NeKTPUYecTBa;

- NpefoTBpalleHne obpazoBaHna negsaHbIX U opyrux npobok B TpyGonposoae;

- HAMMEHbLUYIO NPOTSKEHHOCTL TPYOONPOBOAOE;

- UCKMOYEHMe NpoBUCaHUs M 06pa3oBaHus 3aCTOMHbIX 30H;

- CaMOKOMMeHcaUunio TeMnepaTypHbix gedopmauunii TpybonpoBoaoB 3a c4eT MOBOPOTOB M M3rMboB
Tpacckl Tpy6onpoBoOaoB;

- BecnpensaTCTBEHHOE MEpPeMEeLLeHNe MOABEeMHbIX MeXaHU3mMoB, 060pyAOBaHUA U CPELCTB NOXapoTy-
LIEeHUs.

8.3.7.3 TpybonpoBodbl CUCTEM OrpaHudeHnsa U cbpoca gaeneHus HeobxooMMo NPoKNaabIiBaTh C YKMO-
Hamu, obecnevnBatoMMmn UX ONOPOXKHEHWE NPK OCTaHOBe.

YknoHel mpybonposodos cucmem ogpaHuyeHus: u cobpoca daeneHus criedyem ApUHUMamb He MeHee:

- Ong neaKkonod8UXHbIX XUdKux seuecms — 0,002;

- 2a3006pasHkix sewjecmas no xody cpedsl — 0,002;

- 2a3006pa3Hbix sewecms npomue xoda cpedsi — 0,003.

HAns mpy6onposodos cucmem ozpaHuyeHus u copoca daeneHusi ¢ 8bICOKOBA3IKUMU U 3ACMbIBAIOWLMU
geujecmeamu 8eIUYUHbLI YKITOHO8 Heobxo0umMo onpedensmb UCX00S U3 KOHKPemHbIX ceolicma U 0cobeHHOo-
cmell sewjecms, npomsxeHHocmu mpybonpoecdoe u ycriosuli ux rMpoknadku (8 npedenax do 0,02).

JonyckaeTcsa npoknagka TpybonpoBogoB cMcTeM orpaHuYeHuss n cbpoca gaBneHus ¢ MeHbLUUM YKOo-
HOM Mnu Be3 YKIoHa NPW YCNOBUWM MPUHSATUSA TEXHUYECKUX PELLUEHNIA ONS UX ONOPOXKHEHUS.

8.3.7.4 PaccTosiHWe MexXay OCAMUN CMEXHbIX TpyBonpoBOAOB CUCTEM OrpaHuYeHus n cbpoca gaesnexHus
n oT TpybonpoBonoe A0 KoprycHbIX KoOHcmpykyud MIC kak no ropu3oHTanu, Tak U No BepTUKanu cregyet
onpeaenAaTb C y4ETOM BO3MOXKHOCTW COOpKWM, PEMOHTa, OCMOTPa, HAaHeCEeHUs M30NALNUM, a Takke BenuyYuHbI
cMelLeHnss TpyOonposoda npu TeMnepaTypHbIX gedopMaumsX.

PaccmosHus mexdy ocamMu cMexHbix mpy6onposodos u om Memasiiu4ecKux KopnyCcHbIX KOHCMPYKYUU
(nepebopok) e coomeemcmeuu ¢ FTOCT 32569—2013 (nodpa3sden 10.1).

PaccmosiHue mex0y HuXHel Yyacmelo nogepxHocmu mpy6bl Uunu mennousonsuuoHHOU KOHCmpyKyued
u Hacmustom nany6/nnamagpopm MIIC domkHo 6bimb He MeHee 100 MM.

8.3.7.5 B mecTax NnoBOpPOTOB Tpacchl TPYOONpPOBOOOB CUCTEM OrpaHuyeHMs u cbpoca gaeneHust Heob-
XOOWMO y4eCTb BO3MOXHbIe MepeMeLleHusi, BO3HUKatoLW e 0T M3MeHeHNs1 TemnepaTypbl CTEHOK TpyObl, BHY-
TPEHHEro AaBneHus U Apyrux Harpy3ok.

85

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 91/ 146
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71011-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67712
https://gostexpert.ru/gost/gost-71011-2023?utm_source=pdf&utm_medium=67712&utm_term=page

rOCT P 71011—2023

8.3.7.6 [Mpoxodbl mpy6onposodos Yepes Memarnnuvyeckue 8000ea3oHenpPoOHULaeMble KOPYCHBIE KOH-
cmpykyuu MIC Heobxo0uUMO 8bINOMHAMbL MymeM YCmaHOBKU 8 3muxX KOHCMPYKUUSIX 88apHbIX y4acimKoe
mpy6 (cmakaHoe). [poxodsr mpybonpogodoe Yyepe3 Memarnnuyeckue 02HecmouUKUe KOPMyCHbIE KOHCMPYK-
yuu MriC crnedyem 8biNOMHAME YEpPes 2umb3b.

8.3.7.7 Munb3bl HE JONyCcKaeTcsl UCMONb30BaTh B KayecTBe onop TpybonpoBoga cUCTEM OrpaHUYeHus 1
cbpoca gaenexus.

3asop mexay TpyGonpoBogom M runb3oi (C 060MX KOHUOB) 3anonHAIT HEroploYMM Matepuanom, 4o-
nycKkawLLKMM nepemelLeHne TpybonpoBoaa BAOMb €ro NPOAOLHON OCH.

KOHCTPYKLMS MNb3 OOIKHA UCKMIOYMTE MPOHUKHOBEHME B3PLIBOOMACHLIX CMEeCei B COCEAHIO 30HY UMK
nomeLLeHune.

CeapHble coeuHeHus TpybonpoBogoB pacnonarate BHYTPW MMMb3 He OOMYCKaeTes.

8.3.7.8 TpybonpoBoabl cucTemM orpaHnyeHns n cbpoca gaBrneHus OoMKHbl ObITb CBAPHBIMKU W, Kak npa-
BWno, 6e3 dnaHueBbIX UMW APYrUxX pasbeMHbIX COeaNHEHWIA.

MNpumereHue chriaHyesbix coeduHeHul Gonyckaemcsi MofbKo 8 Mecmax yecmaHOo8Ku apmMamypsl unu
nodcoeduHeHuUss mpybonpoeodoe k obopydosaHUKo U Ha ydacmkax, 20e mpebyemcs nepuoduyeckas pa3bop-
ka mpybornpogodog g npoeedeHuUss OYUCMKU U PEMOHMA.

®naHueBble coegUHEHWs cnegyeT pasMellatbh B MecTax, OTKPbITbIX M AOCTYMHbIX ANA BU3YanbHOIMO Ha-
bntogeHns, obecnyxmueaHus, pasbopky, pemMoHTa 1 MoHTaxa.

®naHyesbie coeduHeHus mpybonpoeodos ¢ [T, JIBX u K He donyckaemcs pacrnonazame Had mecma-
MU, npedHasHaJYeHHbIMU Onis npoxoda moded, u paboqyumu nnowadkamu.

8.3.7.9 Mpwu npoknagke TpybonpoBogoB CUCTEM OrpaHuyYeHuss U cbpoca faBneHusi co B3pbIBOOMNACHbI-
MK cpegamu Tpybel ¢ NIBX pgomkHbl BbITh pacnonoXeHbl HUXe Tpyb ¢ rasom.

8.3.7.10 lMpoknadka mpybonpoeodoe cucmem ozpaHudeHus u cbpoca daenerus c T, [IBXK u K vepes
JKunble, adMuHUCmpamueHo-6bimossie U cryxebHble NoMeweHuUs, MocMb! yrpasneHus, a makxe 4epe3 803-
dyx0800b! U 8eHMUNAUUOHHbIE waxmbl MIC ne donyckaemcs.

8.3.7.11 TpybonpoBoabl CUCTEM OrpaHnyeHns u cbpoca gaBneHust He JOMMKHbI MepeKpbiBaTh NPOXOAbLI,
Nasbl, FOPMOBMHBI, CTOYHBIE OCYLIWTENbHbIE KONMOALbL! U LWNUraThl.

8.3.7.12 PacnonoxeHue TpybonpoBOOOB CUCTEM OrpaHWYeHns 1 cbpoca gaBneHusa OOMmkHo obecneyn-
BaTb yaobcTBO 06CNYyKUBAHUS apMaTypbl U peMoHTa TpyDOONpoBOAOB NPYU MUHUMANBHOM KOMMYeCcTBe AEMOH-
TUpyeMbIX TPyD 1 3NEMEHTOB.

8.3.7.13 lMpu npoekmuposaHuu mpybonpogodos cucmemM ospaHu4YyeHuUss u cbpoca OaeneHus, npo-
KrnadbigaeMbiX Ha nepexodHbix Mocmax Mex0y omdensHbiMu MIIC (8 cocmase obbekmos obycmpolicmsa
Mecmopox0eHUs), HeobxoOUMO yyecms 83auMHbLIe NepemMeLyeHuUss amux coopyxeHud. MNocne onpegenenns
MaKCUManbHbIX NepeMeLLeHWUA NPOeKTUpoBaHue TpyDOoNpPoOBOAOE CUCTEM OrpaHuMyeHus 1 cbpoca faeneHus
crnenyeT OCYLUEeCTBNATE C YYETOM KOMMEHCALMW TaKUX NEPEMELLEHNNA.

8.3.8 TpeGoBaHMA K pa3MelleHU TPyBonpoBoAHOW apMaTypbl CUCTEM OrpaHM4YeHus U copoca
AaBrieHus

8.3.8.1 3anopHyto apMaTypy C AUCTAHLMOHHbLIM YNpaBneHnem 1 pyyHbiM y6nvpoBaHuem Heobxognmo
ycTaHaenueaTek Ha TpybonpoBogax cucTem orpaHudeHus u cbpoca pgaeneHus c JIBX u MK HOMUHAMNBHBIM
anametpom DN 400 n 6onee.

8.3.8.2 3anopHas apmartypa C py4HbIM NPUBOAOM HOMUHaNbHLIM AuameTpom 6onee DN 500 Ha HoOMu-
HanbHble AaBneHna meHee PN 16 BKMOYMTENBHO M HOMUHAaNBHBLIM guameTpoM Bonee DN 350 Ha HOMUHaTb-
Hble gasneHus 6onee PN 16 gomkHa ObITb 060pygoBaHa o6BogHoM (DainacHoi) NMHWe ANs BolpaBHWBaHMA
daBrneHus no obe CTOPOHLI 3aMOPHOTO OpraHa.

HomuHaneHbIl duamemp DN o6eodHoU nuHUU 3anopHol apMamypel onpedensiom o [OCT 32569—2013
(nodpasden 10.3).

8.3.8.3 Perynupylolwme knanaHbl, obecneuynsaloliye napameTpbl HENpepbIiBHOMO TEeXHOMOMMYecKkoro
npouecca, obopyayoT 00BogHOM (DannacHO) NMHWEN C 3aNOPHOI apMaTypoid. Mpyn HEBO3MOXHOCTY MO yCro-
BuaAM DesonacHocTy obecneveHus perynnupoBaHus TeXHOMOrMYeCcKoro npouecca B py4HOM pexxume o6BoaHbIe
NMHWK 0DOPYAYIOT PerynupyrLwmMmM KnanaHom.

8.3.8.4 YcrtaHoBka apmatypbl TpybonpoBOAOE CUCTEM OrpaHuyeHus 1 cbpoca gaBneHusa QOMKHA CooT-
BETCTBOBATL TPEDOOBAHWAM TEXHUYECKUX YCIOBWIA HA W3rOTOBMEHWE apMaTypbl U ee 3KCMnyaTaunoHHON Jo-
KyMeHTaLuu.

8.3.8.5 Ha TpybonpoBogax cuctem orpaHudeHuns n cbpoca gaBneHust, TpaHCnopTUPYHOLLKMX TOKCUYHbIE
1 B3pbIBONOXKapoonacHble paboyne cpeabl B eMKOCTHOe 00opyaoBaHue, paboTallee nog gaBneHnem, ycTa-
HaBnvBaloT obpaTHble KnanaHbl AN NpegoTBpalleHns OBmKeHns paboynx cpeq obpaTHbIM MOTOKOM.
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lMocnenoBaTenbHOCTh YCTAHOBKM 0BpaTHOro knanaHa v 3anopHOn apMaTypbl U UX KONMMYeCTBO JOIMKHbI
obecneuynTb NpoBeaeHe BHeOYepeaHbIX peBu3nii obpaTtHbix KnanaHoB 6e3 ocTaHoBa TEXHOMOIMYECKoro npo-
Lecca.

8.3.8.6 Ona oTknto4yeHusa obopyaoBaHUA CUCTEM OrpaHUYeHus U cbpoca JaBNEHUS ¢ HOMUHAMbHBIM
paeneHvem PN 40 v Bbilwwe Ha TpybonpoBogax CUCTEM OrpaHu4eHus 1 cbpoca AaBneHus, TPaHCNopPTUPYIO-
Wwmx paboyne cpegbl TokcuyHoro gencteus, I'T u JIBX, ycTtaHaBnMBaT ABe eAWHWLbI 3anopHOW apMaTypbl
C APEeHaKHOW apMaTypov Mexay HUMKU HOMUHanbHbIM guameTtpom DN 25, coeguHeHHon ¢ aTMocdepoi. Ha
APEHaXKHOW apMaType HeobXoOMMO YCTaHOBUTE 3armyLUKu.

8.3.8.7 Ha TpybonpoBogax CMCTEM OrpaHuMdeHusi U cbpoca JaBneHus, TPaHCNOPTUPYHOLUX paboyue
cpefbl Tokcu4Horo gencteus, I 1 JIBXX ¢ HomuHanbHbIM gaeneHnem meHee PN 40, a Tawke MK, TpyaHoro-
ptouue (TT) u Heroproune (HIM) paboune cpefbl BHE 3aBUCMMOCTW OT AaBreHus, TpebyeTca yCTaHOBUTL OOHY
e[WHWLY 3anopHOW apMaTtypbl U IPEHaXKHYI0 apMaTypy C 3arfnyLuKoun.

8.3.8.8 Apmatypy criefyeT ycTaHaBnneaTb B MECTax C YCIOBUsIMK, ONTUManbHbeIMW A ee obcnyxuea-
HWS MPW 3KCMAMyaTauun U pemMoHTe, B TOM YMcne Heobxogumo obecnednTs pacnono)keHrue pyyYHoro npueoaa
apmatypsl Ha BelcoTe He Bonee 1,8 M OTHOCUTENLHO YPOBHA HacTuna nanybwl/mnargopmel MIMC, ¢ KoTopoi
Npon3BOaAT ynpaeneHne apmMaTypoi, Npyu YacToM UCMONb30BaHUN apMaTypbl Ha BeicoTe He bonee 1,6 m.

[Mpyn HeobXoOAMMOCTW pPacrnonoXeHUs pydHOoro npueBoda apMaTypebl Ha BbicoTe bonblwer, yem 1,8 m
(1,6 m), cnegyeT ycTaHaBnNMBaTh CTaLMOHAPHbIE UMK NEPEHOCHbIE NAOWaAKK 0BCNYKNBAHUA W NECTHULbI.

8.3.9 TpeGoBaHMA Kk onopam M nogBeckaM TPyGonpoBOAOB CUMCTEM OrpaHWYeHWsA u cbpoca
paBrieHusA

8.3.9.1 KoHCTpyKUMS 1 pacnonoXeHWe onop 1 nogeecok TpybonpoBoAOB CUCTEM OrpaHUYeHus U cbpo-
ca JaBneHus onpefensioT B NPOeKTHOW OOKYMeHTaLMK.

KOHCTpYKTMBHOE MCMOIMHEHWe ONop W NoABECOK TPyDOMNPOBOAOB AOMKHO oTBeYaTk TpebosaHuam HI.
Mpu OTCYTCTBMU HEOBXOAWMBIX MO TEXHWYECKMM napameTpam CTaHZapTHbIX ONop WM NOABECOK Heobxoaumo
pa3paboTaTbh UX KOHCTPYKLMIO.

KoHcTpyKLMA onop v noaBecok TpyGonpoBoaos AomkHa 06ecnednTb X KpenneHue K MeTannoKoHCTPYK-
umam MIC nytem npuBapku.

8.3.9.2 Onopbl 1 NoABECKM OOIMKHBI ObITh pacCYMTaHbl Ha BEPTUKATbHLIE HArpy3Kn OT Macckl Tpybonpo-
BOAA CUCTEMbI OrpaHuyeHus 1 cbpoca gaBneHusa ¢ TpaHCNopTUpyeMor cpeoi (N BoAoW Npu rugpouncnbiTa-
HWW), U30MALMK, Nbaa (MPW BO3MOXHOM obnegeHeHuu), a Takke Harpysku, BO3HUKaKLWWE Npyu TEPMUYECKOM
pacwupeHuM Tpybonposoaa, BUbpaLuv, 3eMnNeTpsaceHnn, BOMHEHUM MOPSt U T. 4.

8.3.9.3 PaccmosHue om onop u nodeecok 0o ceapHbix weoe mpybonposoda cucmemb! 02paHuU4eHus u
cbpoca daeneHus onpedensitom e coomeemcmeauu ¢ FOCT 32569—2013 (nodpasden 10.4).

8.3.9.4 Bribop mamepuaioeg ornop u nodeecok mpybonpoaodoe cucmem ozpaHudeHus u cbpoca daerne-
Hus ocywecmensiom e coomeemcmauu ¢ FOCT 32569—2013 (nodpasden 10.4).

8.3.9.5 Onopbl v nogBeckn TpybONPOBOAOB CMCTEM OrpaHWYeHusa u cOpoca AaBrneHus OOMKHbI ObiTh
pacnonoKeHbl N0 BO3MOXKHOCTK Dnvke K apmaTtype, dgrnaHuamM, TPOMHWKaM M MecTaM COCpedoTOovYeHUs Ha-
rPY30K, a TaKKe K MecTam NoBOpOTOB TpybOONpoBOAOB.

PacnonoxeHue onop v NOABECOK AOMKHO UCKMIYUTL BO3MOXHOCTL ONPOKMABIBAHWSA U Pa3BOPOTa TPY-
fonpoBogos.

8.3.9.6 Bbibop NpUHATLIX KOHCTPYKTUBHbLIX PELUEHUI NO TpacCMpoBKe TPybBoONpoBOAOB CUCTEM OrpaHu-
4YeHWua 1 cbpoca gaeneHws, BbIDOPY TMNOB M MECT YCTAaHOBKM OMOpP MOATBEPXAAKT pacyeTamMu Ha COOTBEeT-
cTBMe TpebosaHuam HL.

8.3.9.7 Ons Tpy0boNpoBOAOB CUCTEM OrpaHuyeHns U cbpoca gaBrneHus, NoOABEePXKeHHbIX BUOpauuu, He-
06X04MMO NPUMEHSTE OMOPbI C XOMYTOM.

8.3.9.8 Mopaeeckn ansa TpybonpoBOAOB NOABERXKEHHLIX BUOpALMM A0MNYCKAETCA NPUMEHSTE B KAYECTBE
JOMNONHUTENLHOro cnocoba KpenneHus.

8.3.9.9 [ns TpyboONpoOBOAOR CUMCTEM OrpaHMyeHus 1 cbpoca asneHusi, TPaHCNoPTMPYIOWNX CEPOBOA0-
pofcofepxaliue cpefbl, cnefyet NPUMeHsITb NOABUKHbLIE U HEMOABMXHbBIE OMOPbLI C XOMYTOM.

8.3.9.10 CpapHble coegnHeHns getanei onop ¢ TpybonpoBogoM CMCTEMbI OrpaHuyeHus u cbpoca oae-
neHus nNofBepratT TepMudeckon obpaboTke.

8.3.9.11 TemnepaTypHbie gecdopmauun TpybonpoBoaOB CUCTEM OrpaHUYeHns U cbpoca OaBNeHUs He-
0bxooMMo KOMNEeHCUMPOBATL 3a CHET NOBOPOTOB U M3rnboB Tpacchl TpybonpoBogoB..

B crny4yae HEBO3MOXHOCTM OTpaHUYMTLCA CaMOKOMMeHcalueiln (Hanpumep, Ha MpsaAMbIX yYacTKax 3Ha-
YUTENbHOWN MPOTSXKEHHOCTK) Ha TpybonpoBogax crefyeT ycTaHaBnvBaTh [1-00pasHble KOMMeHcaTopbl WIn
MeXaHW4YeCcKne KOMNeHcaTopbl MMHENHbIX pacluUupeHni.
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TexHuyeckue mpebosaHus k [1-06pasHbiM KOMAeHcamopaM U UX ycmaHog8Ke [pueedeHbl 8
FOCT 32569—2013 (nodpazden 10.6).

8.3.9.12 [nsa TpybonpoBOOoOB CUCTEM OrpaHUYeHUs U cbpoca AaBNeHUs, KOTOpPLIE B MpOLlecce 3KCNny-
aTauuun noapeprakTca BUOpauuMu, OOMKHbI ObITh pa3paboTaHbl TEXHUYECKUE PeLLUEHUS MO CHUXeHWo Bubpa-
LMK,

Criocobbl cHuxeHUs u donycmumbie ypoeHu subpayuu mpybonpoeodos, Memods! U cpedcmea ee KoH-
mpons npueeders 8 FOCT 32569—2013 (nodpaszden 10.7).

8.3.9.13 TpebosaHus k mennosol uzonsyuu, oboepesy mpybonposodos cucmem ogpaHuYeHus u cbpo-
ca OaeneHus npusedeHsl 8 TOCT 32569—2013 (nodpasden 10.8).

8.3.9.14 3awunTty OT KOPPO3UWN BHYTPEHHEN NOBEPXHOCTN TPYOONPOBOAOR CUCTEM OrpaHuyeHus u cbpo-
ca JaBrneHus Heobxooumo obecnedynTb UCXOAsA U3 XUMUYECKUX U (PU3NYECKMX CBOWCTB paboumnx cpefd, KOH-
CTPYKUUWM U MaTepuanosB TpybONpoBOAOB CUCTEM OrpaHMYeHmns 1n cbpoca AaBneHus, yCroBUA aKcnnyaTaumm
W OpYrMx hakTopoB.

Beibop Buaa 1 cucTemMbl 3aLlUThl OT KOPPO3UW HAPYXKHOW NMOBEPXHOCTM Tpy6GonpoBogos TpebyeTcs Bbl-
NMONHATE B 3aBUCUMOCTHU OT cnocoba U ycnoBuiA X NPoKNaaku, xapakTepa U KOPPO3WOHHOW akTUBHOCTM BHELL-
Hel cpefbl, ONACHOCTM 3NEKTPOKOPPO3UK, BUAA U NapameTpoB TpaHCMOpPTUPYyeMbIX pabounx cpeg.

3awuma om koppo3uu mpybonpoeodoe npousgodumcsi coznacHo OCT 32569—2013 (nodpas-
den 10.9).

8.3.9.15 TpeboeaHus Kk orno3HagamesnbHOU OKpacke U MapKUPOBOYHbIM HalmuCAM Ha HapyxXHoU no-
eepxHocmu mpybonposodos cucmem ozpaHuydeHus u cbpoca dasnerus, dnsa ulonuposaHHbix mpybonpoego-
008 — Ha HapyxHouU nogepxHocmu uzonayuu, npuaederbl 8 TOCT 14202.

8.3.9.16 TpybonpoBoabl CUCTEM OrpaHUYeHusa 1 cbpoca faBneHus OOMKHbI ObITh 3alUMLLEHBl OT CTa-
TUYECKOro 3NeKTpuyecTBa. 3almMTy TpyOONpoBOAOR OT CTATUYECKOrO 3ANEeKTPUYECTBA BLIMOMHAKT B COOTBET-
ctBuu ¢ HJ.

Yanbl 3a3eMmneHns TpybonpoBoAoOB crieayeT ycTaHaBnNuBaTh He pexe, Yem Yepes kaxagbsle 10 M no anuHe
Tpybonposoaa.

8.3.9.17 [na mpybonpoeodoe cucmem ozpaHuyeHUss U cbpoca daerneHuUsi ceapoyHble Mamepuarbl,
munbi ceapHbIX coeduHeHuUl U crnocobbl ceapku 8 3agUCUMOCMU Om ceapugaeMoz20 Mamepuana, duaMmempos
U monujuH cmeHok mpyb, a makxe KOHCMPYKMUBHbIe 3M1eMeHmbl MoG20MOBNeHHbIX KPOMOK U pa3Mepbl
ceapHbIX Weoe 8binonHawm coenacHo NOCT 32569—2013 (nodpasden 12.1).

8.3.9.18 Tepmuyeckyr obpabomky ceapHbix coeduHeHul mpybonposodoe cucmem oOzpaHU4YeHus U
cbpoca daenerus ocywecmeansiom @ coomaemcmauu ¢ FOCT 32569—2013 (nodpazden 12.2).

8.3.9.19 KoHmponb kauecmea ceapHbix coeduHeHul mpybonpoeoda cucmeMsi 02paHuYeHusi u cbpoca
OaeneHus npoeodsm no TOCT 32569—2013 (modpasden 12.3) no kamezopusam mpyborpogoda 8 coomeem-
cmeuu ¢ 8.3.3.4.

8.3.9.20 TpybonpoBOAbl CUCTEM OrpaHuyeHus u copoca gaBrneHns Nocsie OKOHYaHWs MOHTaXHbIX 1 CBa-
pPOYHbBIX paboT, TepMuyeckoin o6paboTkn (Mpu HEOBX04MMOCTI) CBapHbLIX LBOB, KOHTPOSISA Ka4ecTBa CBapHbIX
COeIMHEHWUI HepaspyLLaLMMU METOAAMW, YCTAHOBKA U OKOHYATENBLHOMO KPenneHnsa Ha ornopax 1 noaBeckax
TpebyeTcs ucnbITaTb Ha NPOYHOCTL M MAOTHOCTE U NPW HEOBXOAMMOCTU NOABEPrHYTL AOMOMHUTENBHbLIM UC-
NbITAHUAM Ha repMETUYHOCTE C ONpPenEeneHueM NageHns OaBneHus.

Bud ucnbimarus (Ha NpoYHOCMb U MI0MHOCMb, O0MOMTHUMENBHOE UCkIMmaHue Ha 2epMemuyHoCcms),
cnocob ucnbimarus (2udpasnuyeckuli, MHeeMamu4ecKkull) U 8enuy4yuHy ucrbimamenbHo2o dagneHus mpy6o-
npoeodo8 cucmem ospaHuYeHus u cobpoca GasneHus onpedensaom @ coomeemcmeuu ¢ FOCT 32569—2013
(paszden 13).

8.3.10 OononHuTenkbHble TpeOOBaHUA NpPU NPOEKTUPOBAHUM BNYCKHbIX TpybonpoBodoB
YCTPOWCTB c6poca gaBneHus

8.3.10.1 BnyckHol TpyBonpoBog ycTpolcTeBa cbpoca faBneHus co BCEMU (DUTUHrAMWU M apmaTypomn
OomkeH obecneYnTb NPOXo4 NoToKa cpedbl OT BbIMYCKHOTO naTpybka cocyda A0 BMYCKHOrO dhriaHua ycTpoi-
cTBa cbpoca gaBneHums.

Mpu onpenenexHmn TpebyemMon NAowagn NpPoOXo4HOro cevyeHust BNyckHoro TpybonpoBoga Heobxognmo
YYNTBIBATL YMEHBLLLUEHWE Ero NPONycKHOW CNOCOBHOCTY, CBA3aHHOE C YCTAHOBKOW Ha BMYCKHOM Tpybonpoeo-
e, ycTpolcTB cbpoca faBneHus, 3anopHOW apMaTtypbl U/UNu Apyrux 3NeMeHTOB.

BnyckHol Tpybonposog ycTponctea cbpoca gaBneHus O0MmKeH BbiTb MWHMMAaNbHOW AMNWHbLI, UMETh
MWHUMaNsHOE YMC0 MOBOPOTOB U pasbeMHbIX CoeauHEHWIH, ObITb camogpeHpyeMbIM.

KoHcTpykums BryckHoro TpyGonpoBoda ycTpoicTBa cOpoca AaBneHwWs OOMKHA MWHUMMMW3MPOBATb
BMOpaLMIO U NCKITIOYUTE BOSHUKHOBEHWE PE30HAHCHLIX ABMEHWIA.

88

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 94 /146
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71011-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67712
https://gostexpert.ru/gost/gost-71011-2023?utm_source=pdf&utm_medium=67712&utm_term=page

roCTt P 71011—2023

8.3.10.2 [ns ynpasnsieMbiX knanaHos cbpoca gasneHus HeobxoouMmo onpefennTb oNTUManbHoe pac-
nonoxeHue Todek otbopa OaBneHWs C Lenbio obecnevyeHWs TOYHOCTM M3MEPEHUs yNpaBnAwLWero curHana
ans obecneveHusa ycToMYMBOW paboThl KnanaHa B YCIOBUAX NageHus AaBMNeHWs NOTOKa Cpefkbl Ha ero Bxoge.

8.3.10.3 Tpw pac4yeTe BenUYMHbI NageHUs JaBNeHWs Ha BXxode B knanaH cbpoca gaeneHus Heobxoau-
MO YYUTBIBATL BENUYKUHY NageHus naenedus dyepes MY (npyn Hanuuumm).

8.3.10.4 YctpoicTtBo cbpoca fAaBneHusl yCTaHaBnMBaT Ha MUHUMAaNbHO BO3MOXKHOM PacCTOAHWUM K UC-
TOYHUWKY OaBreHus.

8.3.10.5 lNpw NpoekTMpoBaHUKN BNycKHOro TpybonpoBoaa ycTporcTBa copoca AaBneHust 4ONoONHUTENb-
HO K OCHOBHLIM Harpyskam, CBSI3aHHbIM C NMPOXOXAEHWEeM NoToka pabodei cpefbl, HEOBXOOUMO Y4YUTLIBATh
OelCTBUe TENNOBLIX HAarpy30K, peakTUBHbLIX CUIT, BO3HUKAKLLMX BCneacTBre cpabaTbiBaHMA knanaHoe cbpoca
JaBneHus, Bubpauuio, coBCTBEHHYD Maccy TpybonpoBoAa, a Takke BHELUHWX HArpy3oK, BO3HUKAKOLWMX Mpu
3eMNeTpACeHUN, BOSTHEHNIM MOPA U T. 4.

8.3.10.6 CnenyeT y4nTbiBaTh, 4TO MPOYHOCTL BMYCKHOMO TPyDOOMNpOBOAa MEHbLUE, YeM MPOYHOCTb KNa-
naHa cbpoca gaenexHusi. MoOMeHTbI, CO3aaHHble Harpy3kamu, NPUIOKEHHBIMIA K BbIMYCKHOMY brnaHuy 1 peak-
TUBHOW cunoi cbpackiBaeMbIx BELLECTB, NepefalnTcs U3rnbaoLw MMy HanpsKeHUSIMU U KpYTALLMMA YCUITUAMU
Ha BMyckHol Tpybonposon.

8.3.11 OononHuTenbHbIe TpebGOBaHUA NpU NPOEKTUPOBaHUU BbINYCKHbIX TpybonpoBonoB
yCcTpOMCTB cOpoca gaBrneHus

8.3.11.1 CnepyeT c4nTath, YTO OCHOBHLIM KpUTEPWEM AJ151 ONpeaeneHus napaMeTpoB BbiMYCKHbIX TPY-
©onpoBogoB ycTpoWcTB cbpoca [aBneHus M BbIMYCKHOMO KOMMEKTopa siIBASeTCH TO, YTO NpOTMBOAAaBMNEHue
(koTOpoe MOXeT NPUCYTCTBOBATbL UMW CO3AABaTLCA B NKOON TOUKE CUCTEMBI) HE JOIMKHO CHUXATb NPOMyCK-
HYH CcMOCOBHOCTL YCTPOWCTB cbpoca AaBNeHus 40 BEMUUYUHBLI, MeHbLUER, YeM 06bem cbpackiBaeMol cpebl,
KOTOPbIN HEOBXOANM NS 3aLLMThLl COCYA0B OT NPEBbLILLEHNS JABNEHNS.

8.3.11.2 CnenyeT onpefgenuTe BO3OeNCcTBME CTATUHECKOro MM AMHaMWYEeCKOro NpoTMBOOABNEHUs Ha
3KCMMyaTaunoHHbIE XapakTepMCTUMKKU KnanaHos cbpoca gaeneHus.

8.3.11.3 lNpwn NpoeKkTUPOBaHNUN CUCTEMbI BbIMYCKHbIX TPyBonpoBoooB BaxHO obecneyntb, 4ToBbl pocT
NPOTUBOAABNEHWSA, BbI3BaAHHLIA NPOXOAOM MOTOKA cpedbl Yepes paccMaTtpuBaemMblil knanaH cbpoca gaene-
HWS, HEe NPUBOOMM K YMEHbLUIEHWU NPOMYCKHOW CMOCOBHOCTU A0 MEeHbLUero 3HadveHus, 4yem Tpebyerca ons
Apyroro knanaHa cbpoca gaeneHus, o4HOBpeMeHHO cbpachiBalOWEro JaBneHue.

8.3.11.4 B cny4ae npumMeHeHWs KnanaHoB cOpoca faBneHus NpsMoro eicTBrs, CUCTEMY BhbIMYCKHOTO
KOMneKTopa CnegyeT paccyMTbiBaTh Takum obpasoM, 4Tobbl orpaHMYMBaTh poCT NPOTHUBOAABNEHMA He Bonee
yem Ha 10 % oT QaBneHMs HACTPOWNKK Kaxaoro KnanaHa cbpoca gasneHus, cbpackiBarollero gaeneHue. Ha
[JaBreHVe HACTPOWKK KnanaHa cbpoca faBneHns 4ONONHUTENBHO BO3OENCTBYET NPOTUBOAABINEHNE OT OPYrux
knanaHoB cbpoca gaBneHus.

8.3.11.5 B cny4ae npuMMeHeHWs YpaBHOBELLEHHbIX KNanaHoB cOpoca aaBneHus (CUNbMgOHHLIX, MOpLU-
HEBLIX MW YNpaBnseMblX) 4ONYCKAeTCs BOSHMKHOBEHWE AaBNeHns BONbLINX 3Ha4YEeHUIA B BbIMYCKHOM KOMNeK-
Tope. HeobxogMMo yunTbiBaTh, 4TO MPOMNYCKHasi CNOCOOHOCTL ypaBHOBELUEHHbIX KnanaHoB cOpoca JaBneHus
Ha4YMHaeT yMeHbLIaTbCsa MpU SOCTMXKEeHUU npoTuBodasneHnem yposHsa oT 30 % go 50 % oT gaBneHus Ha-
CTPOWKM, YTO CBSIZAHO C J03BYKOBOW CKOPOCTLIO MOTOKA W/UIMK peakumen Ha BeICOKOE NMPOTUBOAABIEHME.

8.3.11.6 Tlpu pacuyeTe BbINYCKHBLIX KONMEKTOPOB CNefyeT onpenennTh CBA3aHHY co cbpocom aaene-
HUA HELITaTHYO CUTYyaLMno, KOTOpas Bbl3blBaeT MakCMManbHbIN poCT NPOTUBOAABIEHUS.

CnegyeT y4UTbiBaTh, YTO €OMHUYHAs HelwTaTHas cuTyaums co cOpoCOM JaBneHUs MOXeT OKasbliBaTb
BMMSIHWE HA HECKOMbKO YCTPOMCTB cbpoca OaBneHus.

K HewTaTHbIM CMTyauusiM, CBA3aHHbIM CO cOpOCOM gaBfieHWs, BO3MOXHOCTb BO3HWKHOBEHMWS KOTOPbIX
HeobXoOMMO Yy4uTbIBATb, OTHOCAT OTKa3 B CUCTEME OXMaXOEeHUs, OTKa3 B CUCTEME 3HEProcHabXeHus 1 Ha-
pyweHue nogaym Bosgyxa KUIMuA.

8.3.11.7 Tlpu NpOEKTUpPOBaHUM OMOP U Y3MOB KPENMNeHWUs BbIMYCKHbIX TpyBoONpoBOooOB cnegyeT yunThbl-
BaTb M3MEHEeHWs pacxofa v TemnepaTtypbl Npy cbpoce NMOTOKA, KOTOPbIE MOTYT NPUBOAUTE K BO3HUKHOBEHWIO
pPeakTUBHbLIX CUMN, 0CODEHHO NPU HANWUYUK B CUCTEME XKMUAKOCTH.

8.3.11.8 [ns onpegeneHvns oMamMeTpoB BbIMYCKHbIX TPyOONPOBOLOB B AOMNOMHEHME K KPUTEPUIO yyeTa
NpoTUBOAABNEHNA HEOOX0OMMO ONpPeaenuTe BENMMYNHEI pacxona cOpoCcHOro NoToka.

8.3.11.9 lNpoekTupoBaHue BbINYCKHbIX TPyOONPOBOAOB OT OTAENLHLIX KNanaHoe cbpoca gaBneHus Bbi-
MOMHSKT HA OCHOBAHUWN UX HOMWHANBHOW NPONYCKHOM cnocobHocTK (cM. Tabnuuy 74).

8.3.11.10 BbinyckHoi TpyDOOMpPOBOL4 OT ynpaBnsiemMoro perynupylowero KrnanaHa cbpoca gaBneHus
gormxkeH obecneynTe Tpebyemy CKOpoCTb cOpoca Npy BO3HWKHOBEHWMW HELUTaTHOW cuTyauun. Mpu ycnoeum
M3MEHEHWs1 TEXHOMOMMYEeCKOro npouecca, B pesynbrate 4yero Tpebyemas ckopocTb cbpoca Oyget bonblie
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ckopocTu cbpoca NpUHATOW NPU UCXOOQHOM MPOEKTUPOBAHWMW, BLIMOIMHAKT NPOBEPOYHLIA pacHeT BbINMYCKHOMO
TpybonpoBoaa OT ynpaensaeMoro perynupyroLlero knanaHa cbpoca gaeneHus.

8.3.11.11 MakcumarnbHy CKOpPOCTb B BbIMYCKHOM TpybonpoBoae cneayeT pacCcYMTbiBaTb C OOHUM WC-
TOYHWMKOM (C yCcTponcTBOoM cbpoca gaBneHust), Tak Kak TONbKO Yepe3 OAWMH MCTOYHKMK pabodas cpefa nocryna-
eT B CUCTeMY orpaHuyeHus U cbpoca gaeneHus. Bcneacteue nageHns JaBneHWs B BeINYCKHOM Tpybonpoeoge
MaKCUMarbHYH CKOPOCTb NOTOKa ONpefensitoT B TOPLIEBON OKOHEYHOCTH TpyBonpoBoaa kaxaoro guameTpa (B
cnydae ecnu gnameTtp Tpybonposoaa UsMeHsieTcs ).

8.3.11.12 CucTeMbl 0BLLKX BbIMYCKHbIX KONMEKTOPOB B YCTAHOBKAX C HECKOMbKUMU YCTPOMUCTBaMK cbpo-
ca JaBneHus, Kak npaBuro, cregyeT paccHuMTbiBaTb OMS Hauxydlwero crnyyas, npu KOTOpPoOM Ans pacyeTa
NPUHUMAKT CyMMapHbie TpebyeMble NponyckHble cnoCOBHOCTY (BMECTO HOMUHAaMBHBIX MPOMNYCKHBIX CNOCO6-
HOCTeW) Bcex YCTPOMCTB cbpoca JaBneHus, Yepes KoTopblie pabodmne cpefbl MOryT OQHOBPEMEHHO YOanAaTLCA
B Cly4ae npeBblLUeHWs AaBneHns.

[MpuyuKHbI NpeBbIlLEHUs AaBnNeHus nNprYBedeHsbl B pasgene 5.

Tpebyemasn nponyckHas cnocobHocTb nNpu cbpoce AaBNeHWs Ana pasnyyHbiX CUeHapveB NpyuBedeHa B
pasgene 6.

B cnyvae ecnu ycnoBua TexHOMorM4eckKoro npouecca naMeHsoTcs u TpebyoT obecneveHns Bonbluew
Tpebyemon cyMmMapHOW NpOnMycKHOW CNocoBHOCTM OT MCXOAHOrO pacyeTHOro 3HadeHws, TpebyeTcs NoBTOPHO
NPOW3BECTM pacyeT CUCTEMbI C OBLLMM BbIMYCKHBLIM KOMTEKTOPOM.

8.3.11.13 lpw npoekTMpoBaHUN cUCTEM OrpaHnyeHnsa 1 cbpoca gaBneHusa napoB HeobxoauMO yYNThbI-
BaTb CreAyroue orpaHUYeHus no BbICOKOMY NPOTUBOAABNEHUIO B AOMNOMHEHWE K MPUBEAEHHbIM BbiLle:

- HOMWHanbHbIE AaBNeHns (OUTUHIOB, MOABEPraloLLMXCH AeNCTBUIO MPOTMBOAABIEHWSA, HE OOIKHbI ObiThb
npeBbILEeHbI;

- MOBOW MCTOYHUK, KOTOPbIA MOXET CHWXaTb AaBrneHve OO MpUemMieMOr Berv4YvHbl, OOHOBPEMEHHO
nomkeH obecneyvrBaTbk cOPOC B BLIMYCKHOM KOMNMEKTOP Npy OTKPLITUM KnanaHa cbpoca gaBneHus;

- He gonyckaetca obpa3oBaHue 0b6paTHOrO NOTOKa OT BbINYCKHOTO KOMnekTopa B nboi cBA3aHHbIA C
3TUM KOMNMEKTOPOM TEXHOMOrMYECKUiA NpoLecc.

8.3.11.14 Bwibop gnameTpa BbinyckHoro TpybonpoeBoga HeobxooMMo onpenensTb pacyeTaMu, CBA3aH-
HBIMW C MapameTpamMi NoToKa NKnaoB, Nocse onpeneneHns TpeboBaHns K MakcMMmanbHoMy cOpocy napos,
a Takxe onpegerneHuio MakcMmMarnbHO OOMNyCTUMOro npoTueodasneHus. [py M3BeCTHbIX NapameTpax noToka
Ona onpedeneHns anameTpa BbIMYCKHbIX TPyBoONpoBOOOB MOXHO MCMOMNb30BaTh HECKOMbLKO METOAOB, KOTO-
pble BapbUpYKTCA OT pacCMOTPEHUs M30TEPMMYECKOro MOTOKa A0 peLleHWnin, CBA3aHHbIX ¢ agnabaTtnyecknm
noaxoaoM.

8.3.11.15 Cnepgyet cuuTtaTh, 4YTO NOTOK nNapoeB B TpybonpoBogax Ans oTBoda cpedbl, cbpackiBaemMon
ONA CHWKEHUS OaBrieHud, xapakrtepusyetcd M3MeHeHUsMU NITOTHOCTM W CKOPOCTW, CrefoBarteribHO, NMOTOK
HeobxoaouMOo KnaccuduLMpOBaTh Kak CXXMMAEMbIA.

Ha ocHoBe ypaBHeHWin N30TepMUYeCcKoro unn agnabaTnyeckoro npowuecca pa3paboTaHo HECKOMbKO Me-
TOOOB onpefenieHns guameTpa BbiMyckHOro TpybonpoBoaa. PeanbHble YCNoBMS NoToka B cucTemax cbpoca
OaBMNeHUsl HAXOAATCH MeXay U30TEPMUYECKUM PEXVUMOM 1 aanabaTnyeckiMm pexnmMom.

[na 6onblUMHCTBA ClyYaeB crefyeT UCMoNb30BaTh YpaBHEHUSA ANs M30TepPMUYEeCKOro npouecca, npu
3TOM ypaBHeHWs Ana agnabaTudeckoro npouecca, Kak NpaBurio, UCNONbL3YKT ANA ApYrUX, MeHee pacnpo-
CTPaHEeHHbLIX, CNy4aeB NpUMMeHeHUs (HanpuMep, Ana HU3KOTEMMNepaTypHLIX YCITOBUWA).

OuameTpbl TpybonpoBoAOB Ans OTBOAA CPedbl PeKOMeHAyeTcs 3ajaBaTbh crnefylwum obpasom, Ha-
4YaB pacudeT y BhbIMYCKHOrO OTBEPCTUSA CUCTEMLI, A€ OaBMNEeHWe U3BECTHO, M NEPEeCcUYUTaTh BCK CUCTEMY B 0b-
paTtHOM HanpaBreHun AN nepenpoBepKX NPUeMeMoro nNpoTUBOAABNEHWUs Ha KagoM ycTpoicTee cbpoca
faBneHusi. PacdeTbl BbINOMHAKT NO3TANHO ANS KaX4oro y4acTka TpybonpoBoga ¢ NOCTOSIHHBIM AUaMeTpoM.
W3oTepmuyeckuin npouecc Ha ocHoBe vncna Maxa Ha Bxofe onuckiBatoT no doopmyne

2 2
L S -[92} —In[mJ . (23)
d  Ma; P1 P2
®opmyna (23) moxeT 6bITh NpecbpazoBaHa B hopmyny (24) aona uncna Maxa Ha Bbixoge
2 2 2

f-1 1

S BIRRIEES
d  Mas|\ P2 P1 P2
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roe f — BenuyuHa TpeHus Myau, 6espasmepHasi BeNU4MHa;
[ — aKkBMBaneHTHasa AnwvHa TpyObl, M;
d — BHyTpeHHWW guameTp Tpybbl, m;
Ma, — uucno Maxa Ha Bxope B Tpyby;
Ma, — uducno Maxa Ha Bbixofe 13 TpyObl;
p; — abconTHOe faBneHune Ha Bxoge B Tpyby, kla;
p, — abcornTHoe faeneHne Ha Beixode u3 Tpy6sbl, klla.
W3oTtepmudeckoe wicno Maxa Ha Beixoge n3 Tpy6el onpegensoT no dopmyne

(29)

Z-T}O'S
M )

Ma, = 3,23-107%| _9m__ [
? [Pz'd;2

rae q,, — MacCoBbli pacxop rasa, Kr/u;

Z — KoahhULMEHT CMUMAEBMOCTH rasa;

T — abconwTHaga Temnepatypa, K;

M — oTHocuTenbHas MonekynspHas macca rasa.

Ha pucyHke 7 npvBepeHo Tunoeoe rpaduyeckoe npenctasneHne cdopmynbl (23). PUCYHOK 7 MOXHO
UCMOMb30BATE ANS BbIMUCTIEHUA AaBMNEHUA Ha BXOOE Pq NPUMEHNTENBHO K YHACTKY MIMHWK C MOCTOSIHHBLIM Ana-
METPOM, B KOTOPOM W3BECTHO AaBneHne Ha Bbixoge. Ecnn cuctema orpaHnyeHuns n cbpoca gaBneHus gonmkHa
3KCMMAyaTUpoBaTLCA MPU BbICOKOM OABMEHUU, B HEKOTOPbIX YacTHAX CUCTEMBI NOTOK MOXET OOCTUYb CKOPOCTU
3Byka. B Takmx cny4aax crnegyeT NpoBecTW MPOBEPKY Ha npeameT Toro, ABMASETCHA N NOTOK KPUTUYECKUM.
KpuTnueckoe paeneHune Ha Bbixoge 13 TpyObl MOXeT ObITb onpefeneHo nytem sagaHus Ma, = 1,0 (noTok Ha
CKopoCTu 3ByKa) no popmyne

05
5(q Z. T\~
P =328°10 (2 | £ |7, (26)

rae P, — kputudeckoe abconTHoe faeneHue, klla.
Ecnu kputnyeckoe gaBneHme MeHbLUE, YEM AaBNEHVE Ha BbIXO4E M3 TpyObl TO NOTOK ABMASETCH J03BYKO-
BbIM. Ecnu kpuTUYecKkoe gaBneHwe Bonblle, YeM AaBMeHWe Ha Bbixoge U3 TpyObl, TO MOTOK ABAAETCH CBepX-
3BYKOBbIM U Ma, = 1. lNosTomy faBneHue Ha Bxofe B Tpyby p, BbluMcnseTca us hopmynel (23) ¢ p,, paBHbIM
KPUTUHECKOMY AaBINEHMIO.

8.3.11.16 MeTon onsa onpegeneHns oWaMeTpPoB NMHWA cOpoca AaBneHus, UCNonb3yLW Ui TeEopeTnye-
CKWI KpMTUYECKMIA MacCOBbIW pacxof, OCHOBaHHbBIA Ha MOHATUW MAeanbHOro conna u ycroBusx aguabartvnye-
CKOro MOTOKa, a TaKKe NpeanonokeHun, 4To AaBNeHNe HU3KOCKOPOCTHOMO MCTOYHMKA, PACMONOXEHHO O Bbillie
KranaHa rno TEXHOMOrMYeckon CXeMe, M3BECTHO.

Kputuyeckuii MaccoBbIn pacxod Ans yCnoBWMi M30TEPMUYECKOro notoka (T. e. rae and napa k = Cp."CV =

= 1,00 onpegensatoT no popmyne

05
G = 6,7p [LJ ; (27)
Z.T
rae G,; — KpWUTMYECKNiA MaccoBbIi pacxof, kr/cm2;
py; — abconoTHoe AaBneHne B NCTOYHMKe Nepeq KnanaHoM Bbile Mo TeXHONOrM4eckon Cxeme, B KOTO-

pOM cpefa NPOXOQMWT C HU3KOW CKOPOCTBH (CM. pucyHok 13), kla;
M — oTHocuTenbHas MornekynapHas macca napos;
T, — Temnepatypa nepej KnanaHoM Bbille No TEXHOMOrMYeckom Luenouke, K;

Z — KO3(h(PULNEHT CXKUMAEMOCTHU.
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KOSCbeMLI,MEHT CXKUMaemMOoCTu cnegyet npuHUMaTb nNpy ycnoBMAX NOTOKa W, cnegoBaTternbHO, OH UM3Me-
HAETCA No Mepe TOoro, Kak CbJ'IIOM,EI, nepemMmeljaetca no pr60|’IpOBO,EI,y C nageHneM gaBlieHud, BO3SHUKakLWnm
B pe3yrnbkraTte 3TOoro npouecca. ,uJ'IFI ydyeTa 3TuX N3MEHEHWIA MCNONb3yrT NnoaTanHbIn pacuyerT. Mcnonb3oBaHue
O0aHHOTO MeTOda, KakK npaBuno, No3BondAeT nonyyYntb TOYHbIE pe3yribTaThl pacyHeTta And Y4acTKOB pr60np0-
BOOOB bonbLon NMPOTAXEHHOCTHU, NpPUMMEeHAA OCpe,IJ,HEHHbIﬁ KOSCbeMLI,VIEHT CXKMMaeMOCTH Oand 3Tux y4acTKOB.
B He3aBUCUMOCTM OT TOTO, Kakasi cpopmyna NCNonb3yeTCA, CbaKTVIHECKMI?I MaCCOBbIW pacxon G 3aBUCUT OT KpWn-
TNUYECKOro MaccoBOro noToka GCi’ COnpoTUBINEHNA TPeHU N v oTHOLWEHUs OaBneHuin 3a/nepe,u, 3NeMEeHTOM.
3TK 3aBUCMMOCTH OTOGpa}KEII-OTCH B Bnge rpachKa Ha PUCYHKEe 8. B obnactu Huxe OMaroHanbHOM NUHWUK Ha
PUCYHKe 8, KOSquDMLIMEHT G/GCf OCTaeTCcAa NOCTOAHHbIM, YTO YKa3bliBaeT Ha TO, 4TO Obin YCTaHOBIEH NOTOK CO
3ByKOBOl71 CKOPOCTbLH. CYMMEDHOE conpoTuelrieHne TpeHUK And COBMeCTHOINO MCNONb30BaHWA C ,EI,ManaMMOI?I
BblpaxaeTcAa ypaBHEHNEM

Ful
N:7+ZK,-, (28)

rae N — ko3 puumneHT conpoTUBeHNA TpeHuto Ans TpybonpoBoaa, 6e3pasmepHasi BENUYMHAE;
f — koadbpuumneHT TpeHua Myau, 6espazmepHas BENUYNHA;
[ — dhakTnueckana gnuHa Tpybonpoeoaa, m;
d — pgwameTp Tpybonposoaa, m;
K; — Koa(bULMeHTbI CONPOTUBNEHNS PUTUHIOB (CM. Tabnuubl 15 n 16), GespasmepHas BenuymHa.
Mpw ncnons3oBaHnn koadduumneHTa TpeHns ®@anHuHra chopmyna (28) npuHumaeT BULa

f-l
N—4T.

B ykazaHHbIX MeTogax npuHUMaeTcs AonylleHne, YTo B TpyDONpoOBOA4E He CYLLEeCcTBYET pacluMpeHuni
UIN CYXKEHWIA, a TakKe He MPoOUCXoanT uaMeHeHne yucna Maxa npu M3aMeHeHUn NPoXogHOro ceveHust Tpybo-
npoeoaa.

B GonblMHCTBE CUCTEM OrpaHMyeHMs U cbpoca gaBneHus NPoOXoasiive no HUM rasbl He SBMSAKTCA
naeansHbiMW. N8 peanbHbiX rasoB OTKNOHEHMSI OT MAeanbHOro rasa Bhipa)KalTcsa Yepe3d KO3 MUUNEHTHI
CXXUMaeMOCTH, KOTOpble B CBOK OYepelb CBA3aHbl C NPUBELAEHHbLIM JABMNEHWEM WU NPUBEOeHHON TeMnepaTy-
pow. [na yrneBodopoAHbIX ra3oB KoaddUUMEHT CxMmaeMocTn coctaenaeTr meHee 1,0, ecnu npvBegeHHasd
TeMmnepatypa He npesbiwaeT 2,0 U NpMBEAEHHOE OABNEHME He MpeBblllaeT npubnuantensHo 6,0. Tak kak
©OnbLWKMHCTBO CUCTEM OrpaHuyYeHunss u cbpoca gaBneHus ¢ ycTporMcTBamu cbpoca gaBneHWs nognagakoT nog
Takue orpaHuU4yeHus], CXMMaeMoCTb ra3oB 00bIYHO cocTaenaeT meHee 1,0. [Noka CKUMaAeMOCTb MeHbLUE, YeMm
1,0, nageHne gaBneHWs paccyMTaHHOe ANSA uaoeansbHoro rasa, bygert bonblie, YeM nNageHue OaBneHus, pac-
CUMTaHHOE ANA TAKOro XKe ra3a c y4eToM KosghULMeHTa CKUMAEMOCTH.

[na bonbwWHCTBa cny4aeB NageHUsl OaBfeHus, KOTOpble pacCYUTLIBaOT HA OCHOBE MPWHATOrO AOMNy-
LLEHWs O TOM, YTO MAeanbHbIe ra3bl HAXOOATCA B YCMOBUAX M30TEPMUYECKOro NOTOKA, NPEBLILIAT Te nage-
HUA OaBNEHUs, KOTOPbIE PacCYMTLIBAOT NpU NoMoLLu Bonee ToYHbIX MeToaunk. MNpu NPpoeKkTUPOBaHUN CUCTEMBI
orpaHvyeHus 1 cbpoca gaBneHusi, Kak NpaBuio, Ana onpegeneHus napameTpoB TpybonpoBoda NpMMeHsoT
MEeTOAWKY, OCHOBaHHYIO Ha MOTOKaxX MaeanbHoro rasa npu M3oTepmMuyeckux ycrioBuax. MNpu aTom ansa npo-
LLeCCOB, XapaKkTepu3yHOLLMXCH BEICOKAM AABNEHUEM UMM BLICOKOW NMOO HU3KOW TEMMNepaTypou, cnegyeT yun-
TbIBaTb X BO3MOXHOE BO3AEWCTBUE, NMPUBOASALLEE K OTKITOHEHWUIO XapaKTePUCTHK, MPUHUMAaEMbIX 41151 MOTOKa
naeanbHOro rasa.

Mpwn HeoBXo0AMMOCTM BLINONMHEHUA Bonee TOYHOro pacyeTa NageHnsa AaBneHUs, B TOM Y1cne BKITKYalo-
LLlero BO3OENCTBUE HEWAeanbHbIX Cpea, kak npaBuno, TpebyeTcs NpyMeHATE NOCNeaoBaTeNsHLIA UMK No3Tan-
Held nogxod. CrnegyeT Takke OTMETUTb, YTO AN MaeasnbHbIX ra3oB OTHOLIEHME YOernbHbIX TeMn0eMKOoCTeNn
paBHO NokKa3saTeno aaMabaTsl M He 3aBUCUT OT AaBrneHus. [Ana HenaeankHbIX razos aTo ABNAeTCH NPUBNmKeH-
HbIM 3Ha4yeHWeM. TOYHbIe pacyeThl NafeHus JaBNEeHUs CnefyeT OCHOBLIBATE HA MCMOMb30BaHUM NOKa3aTens
agmabartbl peanbHOro rasa, ¢ y4eTom ee 3aBUCUMOCTM OT AaBMNeHus.

B nobom meToge pacyeTta BaXHO NpegycMaTpuBaTth, YTOObl B CyMMapHOe CONPOTUBAEHWE TPEHMIO Bbinn
BKIMHOYEHbLI ANHA TpybONpoBOaa U 3KBUBAMEHTHANA ANUHA Bcex (DUTUHIOB, KNanaHoB, NOTEPU NpU pacLunpe-
HUKM U cyxxeHWu TpyBornpoBoaa, a TakKe OpyrMe conpoTUBMNEHUS NOTOKY. CONpoTUBRMEHWE TPeHUs (DUTUHIOB
M HEKOTOPbIX OPYTUX 3NeMeHTOB B cucTeme TpyOonpoBOAOB MOXKHO TakkKe BblpaXKaTb Yepes KoahhULMeHThI.
B tabnvuax 15 u 16 npuBegeHbl TUNOBLIE KO3IMPULMEHTHI ANa TPyDOonNpoBoAHbIX (PUTUHIOB M NEepexohoB
(pacLUVMpeHus 1 CyKeHus ).
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KOGCIJCDHLWIEHT TPEeHNA fBBO,EIMTCH BO BCE pac4HeTbl nageHwna gaBneHuaA. |_|pVI BbICOKMX CKOPOCTHAX NOTOKA
ra3oB, KOTOpbIe 0BbI4HO O0OMWHUPYIOT MPU NPOEKTUPOBaHMM CUCTEM OrpaHU4eHnsa 1 CﬁpOCH AaBlieHud, I{DSCp-
CbMLI,VIEHT TPpeHUA HpMSﬂM){{aETCﬂ K MOCTOSAHHOW BENUYUHE, KOTOpas 3aBUCUT TONMbKO OT AMaMeTpa pr60np0—
BOOa U WWepoXxXoBaTtoCTn BHyTDEHHEPI NOBEPXHOCTH prﬁbl.
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X — p3/py (Po/py NPUMEHATL TONBKO ANA YY4ACTKOB Bbille OUAroHanbHOW NYHKTUPHOW NIMHIK); TAe Py — AaBMNeH1e B EMKOCTU, B KOTOPYIO

npoussogutcs cbpoc ua Tpybonposoaa (101 kMa — npu BeiGpoce B aTmMocdepy), kMa; py — OaBNeHWe y UCTOYHMKA C HU3KOW NPONyCKHOW

CNOCOBHOCTBLIO BbILLE MO TEXHONOTMYECcKon cxeme, Kla; p, — nasnexve B TpybONPOBOAE HA BLIXOAE UMK B NHOBON TOUKE HA PACCTOAHMM
L Hve no TeXHOMOrM4eckon cxeme oT nctodHuka, kla;

Y- GIG,;

MpumevyaHue 1— dopmyna (27) ocHoBaHa Ha agnabaTnyeckoM NOTOKE U k-3Ha4YeHuUW Napa (onpegenseTcs oT-
HOLLEHMEM (GPIGV), npubnuxatowemcs k 1,00. na agnabatnyeckoro notoka u ¢ napom k = 1,40, KpUTUHECKUIA MACCOBLIN
pacxog Ha 12,9 % Bbiwe, Yem aHanorM4HbLI MaccoBbI pacxod, onpeaeneHHbir no dopmyne (27).

MpumeyvyaHue 2 —Tlnowadb HAXe OMAroHansHOW NYHKTUPHON NWHWKA NpeacTaBnaeT cobon NOTOK CO 3BYKOBOW
CKOPOCThIO.

PucyHok 8 — Agmabatmnyecknid noTok cxkmMMaeMbix contongos ¢ k = 1,00 (T. e. M30TepMMYecKuii NOTOK) Yepes TpyObl
npW NageHu BeICOKUX JaBMNeHUA

[ns pucyHka 8 ucnonb3yeTcs cneayroLlas nocnefoBaTenbHOCTL A8ACTBUA:

a) onpegensoT N (KONMMYeCTBO BENMYMH CKOPOCTHOrO Hanopa) no dopmyne (28);
b) onpenenswoT ps/py unu polpy;

c) onpegensiot G, no dgopmyne (27);

d) 3Has 3HaueHue N, a Takxe ps/py Unn p,/p,, nonyyawt G/G ;U3 pucyHka 8,
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e) onpegenswoT G, Kkr/c-m2;
f) onpenensioT pakTuyecknin pacxog W, kric, no dpopmyne
W=0G- Ap,

rae Ap — nnowagb nonepe4yHoro ce4eHuA pr6bl, Mz.

Tabnuuya 15— Tunosbie K-koaddnuneHTel Ans pUTMHIOB TpybonpoBoaoB

DUTKHT K DOUTHUHT K

3anopHblA KnanaH, OTKPbITbIA 9,7 || Oteoa 90° M3 ABYX CErMEHTOB 0,59

Tunoeow knanaH cbpoca aaBneHus, OTKPbITbIA 8,5 || Pe3pboBon TpolHMK (NOTOK Yepes3 ocHOBHYO nuHuto) | 0,50

YrnoBo# KnanaH, OTKPbITbIA 4,6 | NaroToBneHHbIA TPOMHMK (NOTOK Yepes3 ocHoBHYO nu- | 0,50
HWHO)

OB6paTHbIA NOBOPOTHLIA KNanaH, OTKPbITLIA 2,3 || Bpeska oTBeTBNEHMA (NOTOK Yepes OCHOBHYIO nuHuw) | 0,50

OtBop 180° ¢ 3aKkpbiTon pe3sbon 1,95 || Oteog 90° U3 TpEX CEKTOPOB 0,46

Pe3bb0Bol N M3roToBNEHHLIA TporHKK (noTtok | 1,72 || OTeoa 45° u3 ogHoro cermeHTa 0,46

nosopayMBaeT B OTBETBINEH Me)

OT1BOA 90° M3 ogHOro cermeHTa 1,72 || MNpueapHoi oteBog 180° 0,43
CeapHoi TpOMHKMK (NOTOK noBopaymeaeT B oT- | 1,37 | OTeod 45° ¢ pe3bboni 0,43
BETBMNEHUE)

Oteopg 90° co ctaHOapTHOW pe3bLbon 0,93 || MpuBapHOW TPOMHMK (MOTOK Yepe3 OCHOBHYO nuHu) | 0,38
OTBof 60° M3 0gHOro CermeHTa 0,93 || MpueapHou oTBog 90° 0,32
Bokoeoe oTBeTBneHne 45° (notok noeopaymea- | 0,76 || MNpueapHoii oTBog 45° 0,21

eTB OTBeTBJ'IBHVIe)

[naBHO 3akpyrneHHbI oTBog 90° 0,59 || 3agBwkka, OTKpbITas 0,21

MNpenoxpanutensHaa membpana MITY, gokpm- | 1,5
TUYECKUIA NOTOK

M punmMedHYyaHne — K MOXET U3MEHATHCA B 32aBUCMMOCTM OT HOMMHAMNbHOIO AnameTpa pr6onposo,qa. 3HaueHus,
npuBeneHHbIE Bblle, ABNAKTCA TUNOBbLIMW.

Tabnuya 716 — TunoBbie KO3 (PMUMEHTEI ANA NEPEXOAOB (CYyXEHUE N pacluMpeHKEe)

K — k03 hUUMEHTL! 4NA pasznuyHbIX 3Ha4YeHWiA d/d@
CyxeHne nnu paclumpeHme
0 0,2 0.4 0,6 0,8
CyxeHue (cTaHgapTHoe) — — 0,21 0,135 0,039
CyxeHune (peskoe) 0,5 0,46 0,38 0,29 0,12
PacwwupeHune (ctaHoapTHOE) — — 0,90 0,50 0,11
PacwwpeHue (peskoe) 1,0 0,95 0,74 0,41 0,11
@ d — BHYTPEHHWIA AMaMETP Y3KOro Topua nepexona; d — BHYTPEHHWI AMaMeTp LWMPOKOro Topua nepexoaa.

B kavecTBe npeaBapuTeNbHOMNO PacCMOTPEHMs, KaK npaBuio, HeobXxoaumo NpUHATL KO3hdULUMeHTbI
UINN 3KBUBANEHTHY ANWHY (OUTUHIOB, KOMMNEHCATOPLI paclumpeHuii n T. 4. C yyetom hakTu4eckoro pacno-
MNOXEHWA OaHHbIE 3NeMeHTbl MoryT JobaBuTe yCNoBHYO AnNUHY Tpybonporoaa, akBuBaneHTHyw 100 % unu
Bonee cusndueckon onuHbl TPyBbL.

Mpu QOCTMKEHNM Ha NPOTSXKEHHbIX y4acTKax TpybonpoBo4a ra3oBbiM MOTOKOM CKOPOCTW, COOTBETCTBY-
owen npedeny KpUTUYMECKOro MOTOKa, Kak NpaBuiio, CHMTalOT 3KOHOMWYECKM BbIFOAHBIM yBenuyeHue aua-
MeTpa faHHOro yyactka TpyDonpoBOAa NoaTanHO MM MOCTENeHHO Mo HapacTawlwen. B uenom Tpebyetcs
BbIMOMHWTL pacyeT NageHus daBneHus AN Kaxgoro ydactka Tpybonpoeoga ogHoro avametpa. MNMapameTpobl

95

GostExpert.ru
https://GostExpert.ru/gost/gost-71011-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67712
https://gostexpert.ru/gost/gost-71011-2023?utm_source=pdf&utm_medium=67712&utm_term=page

rOCT P 71011—2023

npoxogHoro cedeHus Tpybonposoga, HEMOCPEACTBEHHO COEOWHEHHOrO C yCTPOWCTBOM cbpoca gaBneHus,
OOIMKHbI BbITE HE MeHbLUE, YeM NapaMeTpbl MPOXOAHOro CeYeHUs BhIMYCKHOro dnaHua.

8.3.11.17 [AnA cucTeMbl, TPAHCNOPTUPYIOLWEN (oMbl cMellaHHon dasbl (nap, a Takke BbICTPO BCKK-
nawLine XUOKOCTU UMK HE BCKUMNAOLME XUOKOCTW), ONpefeneHMe pa3MepoB TpybonpoBodoB cnefyet Bhbi-
NMOMNHATL METOAOM, OCHOBaHHbLIM Ha MPUHMMAEMOM AOMNYLLEHUUM O TOMOreHHOM pPaBHOBECHOM TMOTOKe, T. €.
MMELLEM OAMHAKOBYH CKOPOCTb W OOMHAKOBYH TeMMepaTypy Kak B dpase »WAKOCTW, Tak M B dase napos.
B cnyyae eguHoro gunameTpa B ropM30oHTaNbHOM TpyDOOMpOBOAE COOTHOLUEHUS CXMMAEMOro NnoToka, npu-
BefeHHble B chopmyne (29), MOryT BbITb MCNOMNb30BaHbI ANA onpefeneHns NnageHns OaBneHnsa B CUCTEMAX C
MHOrodazHbIM NOTOKOM

Ci-f-1 _Cppropr |m-M2 _ m)z Ir{“—m)m-rm] +In{(1—m)m+m[iﬂi (29)

d G2 1-o (1—03 (1—m)n2+m (1—m)n2+co M2

roe [ — cymMmapHas 3KkBMBaneHTHas AnuHa Tpybonposoda, MMetowero guametp d (BKnYaa UTUHIK), M;

d — BHYTpPeHHWIA gnameTp Tpybonposoaa, MM;

f — koaphuUMEHT TpeHusa DIHHMHTA, NPUHMMAEMbIA NOCTOAHHBIM NO BCcel aAnuHe TpyBonpoeoaa;
pr — abconTHoe AaBneHve Npu HopManbHbIX ycrosusx, kla;
pgp — MOTHOCTb NPW HOPMarbHBIX YCNOBUSAX, Kr/m3;

G — maccoBblit pacxop B Tpy6onposoge, Kr/uc + MM2, [1ns BbINyCKHbIX TPYBONPOBOAOBE, UAYLLMX OT Kna-
naHos c6poca OaeneHusi, G onpenensoT Kak OTHOLWEHKWe NPONYCKHOM cnocobHOCTM KnanaHa cbpo-
ca JaeneHus K nNnowiagy nonepedyHoro ceveHus TpybGonpoeoda. [Ons konnekTopoe G onpenensior
Kak oTHoWeHue TpebyeMol Harpyaku oT noToka cBpoca K nnowann nonepevyHoro cedeHus Tpy6o-

npoBoaa;
N4 — P4/pr, 6€3pasmepHas BenuynHa;
Ny — Polpr, Be3pasmepHas BenmMunHa,;
p; — abconoTHoe AaeneHve Ha Bxoae B Tpybonposog, kMa;

p, — abconoTHoe AaBneHune Ha Bbixoge ua Tpybonposoaa, klla;

o — Koppenupylowuin napametp [cMm. coopmyny (37)];

C3 — MNOCTOsiHHasA Benu4vmnHa, pasHana 2000;

C, — nocToaHHas BenunuuHa, pasHas 0,01296.

Kak u B cnyyae c rasamu JaerneHne Ha Bbixoae u3 Tpybonposoaa p, 3aBMCWT OT TOTO, [POCCENUpyeTca

UNK HET MOTOK Ha Bbixoae U3 Tpybul. [laBneHue Ha Bbixode u3 Tpybonposoaa p,, VMEKLEro NoCTOSHHLIN
auameTtp, bonblle AaBnNeHWsa Ha BbIXOAe U3 Apoccenupyemoro TpybonpoBoaa v KpUTUYECKOro AaBNeHUs npu
OpoccenMpoBaHnK, onpefensieMoro no dpopmyne

po = Cs -G |, 30
c 3 PR (30)

rae p, — abcomoTHOe KpUTUYeCKoe AaBneHne poccenmposaHus, klla;
C3 — MNOCTOSIHHas Benu4yuHa, paBHagd 8,784.

OnpegeneHve Opyrux CMMBOMNOB (BENWYMH) SIBNSETCA TakUM Xe, Kak 1 Ans dopmynbl (29).

Ecnu gaBneHwue Ha Bhixoge 13 TpyObl (HanpuMep, atMocdepHoe JaBneHe Unu Apyroe U3BecTHoe Aas-
NeHue) MeHblle, YeM p ., TOrAa NoToK ApoccenupyeTcs. B aTom cnyvae cnenyeT sameHuTb p, Ha p,. Npu onpe-
AENEeHNN BerMYMHbI 1),, NCNonb3yemoi B popmyne (29). B npoTvBHOM crniy4ae noTok He ApOCCenupyertcs, u
AaBneHune Ha Bbixofe TpyObl CriefyeT UCNONb30BaTh Kak p, B hopmyne (29).

Huxe npuBeaeHa MmeToguka Belibopa ycnoBuii Anst pacyeTta napameTpa o, HeobxoguMMoro 4nsa npyuMeHe-
HusA B popmynax (29) un (30).

3Tan 1. BeINonHAKT N303HTanbNuitHoe ApoccenupoBaHne, Havyas ¢ yCroBui cbpoca AaBneHus 40 Mak-
CHMarnbHOMo 0XMAaemoro NpoTUBoAaBneHus pg. Kak npasuno, Bknovas cbpoc AaBneHms MHOroasHoro no-
Toka, noTpebyeTcsa ycTaHOBKa ypaBHOBELLEHHOMO CUMIbJIOHHOrO KnanaHa cbpoca AaBneHws Unu ynpaense-
MOro knanaxa cbpoca AaBneHus, NO3ITOMY ANs NEpPBOro NpubnuxeHust NPUHUMAaloT 3HadeHue pg ot 30 % go
50 % oT faBneHnsa HacTponkn knanaHa cbpoca gasneHus. [puHXMalNT JonyLeHne, YTo 3To AaeneHve byget
HOBbLIM MPUHATLIM AABMNEHUEM pp, NOCME Yero onpefensioT NNoTHOCTL MHOroasHon cmecu. [laHHoe 3Have-
HWe NIOTHOCTU ABMASTCA HOBOW NPUHUMAEMOW NNOTHOCTLIO Pp.
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3Tan 2. BLINONHAKT M303HTaNbLNUAHOE ApOCCenvpoBaHne Ha OcHOoBe YcroBui cbpoca aasneHus 4o
50 % OT MPUHATOrO AaBneHUsa pp Ha aTane 1 MM aTMocepHOro AaBrneHNWs B 3aBUMCMMOCTU OT TOrO, KaKoe
13 HKMX Bonblie. HaszHavakT aToMy gasneHvio obo3HavyeHne p 1M NIOTHOCTL MHOrodasHon cMecu Npy aToM
AABINEHWU P.

3Otan 3. Janee cnegyeT onpenennTb 3Ha4YeHUs o no opmyne

_(prlp)—1 _ (vivg)-1
~(prlp)-1" (PrlP)-1'

(37)

roe v — yAaenbHbIn 06bem, m3/kr:
Vp — yOenbHbld 06bem Npu NPUHATOM AONYLIEHNN, M3/kr.

3Tan 4. Ecnv Habniogaetca Bonblwoe nageHwe gaeBnexHws, cnegyeT NnoBTOPWTL 3Tanbl 2 v 3 Ang nony-
YEHWUSA AOMONHUTENbHBIX 3HAYEHWA . VICMONb3yIoT 3HaYeHusi m, P U P, KOTOpble Hanbonee GrU3ko CoOT-
BETCTBYIOT PacCcYMTaHHbIM AABMEHUSAM Ha KaXaoM yyacTke Tpybonposoga.

®opmynsl (29), (30) u (31) ucnonb3ylOT ANa pacyeTa AaBMNeHUs Bhille Mo TEXHOMOrMYEeCcKon cxeme (T. e.
AaBreHve Ha Bxofe p4) UMM MakcumarnbHON 3KBMBANEHTHOW AnuHel TpyGonposoda, AONYCTUMOW ANA KOH-
KpeTHoro ycTpoicTtea cbpoca gaeneHus. Ecnv npumeHsaoT dopMynsl AN onpegeneHnsa aBneHus Bhlle No
TEXHOMOrM4YecKon cxeme, Toraa:

a) onpedensloT ®, ucnoneaysa gopmyny (37) n noatanHele pyKoBOAALMWE YKa3aHWsA, MPUBEOEHHbIe
BhILLIE;

b) onpegensioT G v KpUTUYECKOE AABNEHWE P, NCNONb3ya dopmyny (30);

C) ecnu p, MpeBbILLIAET AABMEHWEe Ha BbIXOAE Po, TOMAa NPUHUMAKOT AONYLIEHUE, YTO Py = P.; B MPOTUB-
HOM Cry4ae WCMornb3yHT P, HEMOCPEACTBEHHO B hopmyre (29).

Hanee n, = p,/pg;

d) Heobxogumo onpenenuts koaddULKNeHT TpeHua PaHHMHTA;

e) Heobxoammo pewuTs ypasHeHve (29) meTogom nogbopa ny, Torga py = (N4 * PR);

f) onpenensioT noaxoauT nu BeibpaHHoOe yCTPOMCTBO cBpoca AaBneHws Ans paccuuTaHHoro py.

[Mpu ncnonb3o0BaHWM ypaBHEHWUS A8 OnNpeaeneHnsa MakcumarbsHom JONYCTUMON 9KBUMBANEHTHON ONWHbI
TpyGonpoBoga Ans onpedeneHHoro Tuna knanaHa cbpoca gaBneHus, cnegyet:

a) paccyuTatb MaKkcumanbHoe AonycTMMOoe NPOTMBOAABMNEHWEe ANA OnpefeneHHoro Tunma Krnanada
cbpoca gaenenus [Hanpumep, 10 % OT gaBneHWsA HACTPOWKW ANS KnanaHa cbpoca AasBrneHus NpAmMoro gen-
cTeusd, 30 % oT gaBneHus HacTpoWku Ans GonbLUIMHCTBA ypaBHOBELUIEHHBIX CUNbGOHHBLIX KNnanaHoe cbpoca
Aaenenus (bes cHMKeHUA HoMWHanbHbIX XxapakTepucTuk)], 50 % oT gaBneHus HAcTPOWKW ANA KnanaHos, pa-
DoTalLWwmnx oT NCMONMHUTENBHOIO MexaHuama (be3 CHUKeHWS HOMUHaNbHbIX XapakTepucTuK). 3adatT yecTaBky
ANs 0aHHOTO NPOTUBOAABNEHUS, PABHOTO Py;

b) onpegenuts ®, vcnonb3ya dopmyny (37) v noaTanHele PyKOBOAALWME ykasaHWus, MPUBEOEHHbIe
BbllLE:

c) onpepenutb G 1 KpUTUYECKOE AaBlNEHWNE P, ucnonbays opmyny (30);

d) ecnu p, npesbIlIAET AaBlieHNe Ha BbIXO4E Py, MPUHATL, YTO Py = P, UMW UCTIONB30BATL P, HEMOCPEa-
CTBEHHO B (hopmyne (29). Toraa n, = Py/Pg;

e) onpenenuTb KOAMULNEHT TpeHNUS PIHHUHTE;

f) pewwnTb ypaBHeHve (29) HenocpeACcTBEHHO ANng /.

8.3.11.18 Tpw NpoEKTMPOBaHNM MEXaHWYECKON YacTu CUCTEMbI orpaHn4eHns n cbpoca gaeneHus cne-
AYeT BbINONHATbL TpeboBaHWsA, COOTBETCTBYIOWME TpeboBaHUSAM MPOEKTUPOBaHMA cuctem Tpybonposoaos,
Mo KOTOPbLIM MEpeMeLlalTcs TexHonorndeckue dnwougel. [pn aToM B x0A4e NPOEKTMPOBAHWUA BbIMYCKHBIX
TpybonpoBOAOB OT YCTPOMUCTB cOpoca AaBneHus, cneayert y4YMTbiBaTb BO3MOXKHOCTb BO3AENCTBUSA LLUMPOKOrO
AnanasoHa U3MeHeHus TemnepaTyp W OaBMNeHUN, a TakkKe rMApaBnuyeckoro yaapa, Bbl3biBAEMYHD LWPOKUM
AWana3oHoM YCMoBUIA akcnnyatauuu. [JononHuTensHo HeobxoouMo yuYnThIBATh, HYTO B pasnuMyHbie Nepuogbl
BpPEMeHW Mo CUCTEME OrpaHnyeHuns u cbpoca 4aBneHWs MoryT TPaHCNOPTUPOBaTbCS pasnyHble cpeabi.

CnegyeT nNpuHUMaTh BO BHUMAHWE HaMNpsKeHWs, KOTOopble BO34EWCTBYIOT Ha BbINyCcKHOW Tpybonposog
CUCTeMbl OrpaHndeHns 1 cbpoca AaBneHus, BO3HUKaKLLMe B pe3ynsTate TENNOBOro paclUMpeHWs Unu cxaTus
npv BBOAE XOMOAHBLIX UMW rOpPAYMX cpefd, a Takke OCEeBOW Harpys3ku, ckassiBaemon dnioungom cbpoca. B cu-
cTemax orpaHuyeHusi u cbpoca gaBneHus TeMnepartypbl MOTYT U3MEHATLCSA B Auana3oHe OT OTpyuaTenbHbIX
(KPMOTeHHbIX) 40 NOMOXUTENbHbIX (HECKOMbKMX COTEH rpagycoB) 3Ha4YeHW. [Npu NpoeKkTUPOBaHUK BbIMYCKHO-
ro TpybonpoBoga HeobXoAMMO yYMThIBaThL BO3AENCTBUE OCEBLIX HArPy30K M TENMOBOE pacluMpeHue.
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MopopepxaHne B BbIMYCKHbIX TpybonpoBogax AONYCTUMbIX YPOBHEW HanNpsikeHWA BO BCEM AManas3oHe
TeMneparyp, Kak npaBuno, obecne4ymBaloT NpUMeHEeHUWEM COOTBETCTBYHOLLMX KOHCTPYKUWIA KpenneHust Tpy6o-
NPOBOAOB W KOHUrypauuein nx TpacCUPOBKN.

CnefnyeT yuyuMTbiBaTb HanpsKeHWsl, BO3HMKAKOLME B BhINMYCKHBIX TpybonpoBogoax, WM3roTOBMNEHHBIX W3
YrNepoanucToil cTanu, Npu YCrnoBUU UX OXMNaXOeHUsa HWXe TeMnepaTypbl Nepexona K XPYrnkoMy COCTOSIHUID.
OxnaxgeHue MoxeT ObiTb BbI3BAHO MOCTYMNNEHUWEM XONOOHbLIX BELLECTB UIM CaMOOXNaXKAEHWEM, KOTOpoe
NPOUCXOAWT NPU MOHWXKEHWM OABNEHUA HU3KOKUMNALLMX XMAKOCTeR. [Ana CHATUSA HanpsXeHW ¢ Uenbio YMEeHb-
LEHWNS PUCKA BO3HUKHOBEHUA XPYMNKOro n3noma TpybonpoBOAOB U3 YIMEePOAUCTON CTany B CUCTEMAX CBAPHbIX
Tpy©onpoBOAOR B Ka4eCTBe AONCIHUTENBHOW Mepbl MPUMEHSIT npouecc TepMoobpaboTku. MNpu BO3MOXKHOM
MOHWKEeHUN TemnepaTypbl HUXe MuHyc 46 °C ansa nuHuin cbpoca gaBneHnsa NPUMEHSIIOT Matepuankl, KoTopble
COXPaHAKT NNacTUYHLIe CBOMCTBA NPY MUHMManbHOW paboyeil Temnepartype.

Mpy BLINONMHEHUW MPOEKTMPOBAHWA BbiMyckHOro TpybonpoBoga HeobxoguMo MPOBeCTW aHanu3 BO3-
MOKHOTO COBMECTHOIO BO3AEWCTBUA KaK TEMMOBbIX, Tak U MEXAaHUYECKUX HanpsiKeHWn Ha ycTponcTea cbpo-
ca paenenud. Harpyaku, npuknagbiBaemble K TakoOMy YCTpoWcTBy cbpoca aaBneHus, cnegyeT perynumpoBath
(koMneHcupoBaTk) NpYM MOMOLLM UCMOMb30BaHWA KPensieHWA, Onop, a Takke MeponpUATUA, YYMTbIBaKLWNX
N3MEHSIOLLMECS YCITOBUSA SKCMyaTalny BbIMYCKHbIX TPyOonpoBogoB.

BoeinyckHon TpybonpoBog, KOTOpLIA HEe MMEET KpenneHus Ha MHANBUAYaNnbHOW OTAENBHON Onope M Noa-
OepXKMBaeTcsa BbIXOOHbIM naTpyOKkom ycTponcTea cOpoca gaBneHus, Oyget cosgaBaTb HanpsiKeHuss B Coefu-
HEHHbIX C HUM ycTponcTBax cbpoca gaeneHua u Bo BnyckHom Tpyb6onposoae. BrinyckHblie Tpy6onpoBoabl,
BKITKOYas KOPOTKWE BLINYCKHbIE NATPyOKKM, AOMKHBI BbITh 3aKpenneHbl HA ONOpax, pacnonaraeMelx ¢ Y4eToMm
paBHOMEPHOrO pacnpefeneHnst Harpy3oK oT BbIMYCKHbIX TpybonpoBogoB. [Jedopmauum, Bei3blBaOWNE Me-
XaHW4ecKMe NOoBpeX4eHusa B MepBylo o4epenb, Kak MpaBumo, NPoMCXoasaT BO BNyckHOM Tpy6onposoge. MNpwu
3TOM criegyeT y4MTbiBaTb BO3MOXHOCTb BO3HUKHOBEHUS Aedpopmaunii 1 Ha Dornee HU3KMX YPOBHSIX MO TexX-
HOMOrMYECKOM CXeme, KOTOpbie MOTYT MPMBECTM K HEeMCNPaBHOCTKU yCTpoilcTBa cOpoca AaBneHnss U yTedke
13 Hero. CnegyeT yuuTbiBaTh HAMNpPSXXeHUst, KOTOPbIE BO3HWKAKT B BbIMYCKHLIX TPybOoNpoBoAax B pe3ynsraTe
OENCTBUSA peakTUBHbLIX CUM, MOABNSOLMXCA BO BpemMsa cbpoca cpeabl Yepes yCcTponcTBa cbpoca AaBNeHUs, 1
npu HeobxoaMmocTu obecneynTs KpenneHue U/unu orpaHuyeHne nepemMeLleHnin BbINYCKHbIX Tpybonposoaos,
nogknYaemMbix K ycTponcTBam cbpoca gaBneHus!.

Mpn NPOEKTMPOBAHMN BbINYCKHbIX TPYOONPOBOAOB HEOBXOAMMO YYMTEIBATL YAAPHbIE HAarpy3ku (rmapas-
NIMYECKUI yaap), KOTOpble BO3HUKaT nNmbo KM3-3a BHe3anHoro cbpoca cxkumaemoro dnonga B cUcTeEMy TPy-
bonpoBogoBs, Nbo KM3-3a yOapHOro AMHAMUYECKOro BO3OENCTBUA XWUOKOCTU B MecTax W3MeHeHWsl Hanpas-
neHusa notoka. CriegyeT NpUMHUMMAaTh BO BHMMaHWE BO3MOXHOCTb MOSIBNEHUSA PEeaKTUBHLIX CUIT MPU KaXZoM
W3MEHEHMWM HanpaBneHUsl NOTOKa cpefbl B BbINYCKHOM Tpybonporoae.

8.3.11.19 Tpwn NpoOEKTMPOBaHUN ONOP WM KPENEeHWA BbIMYCKHbIX TPYBONPOBOAOB YyUYMTLIBAKOT:

- BO3MOXHble KoMBuHaLMM ycnoBuin cbpoca OaBneHunsi, KOTopble OOIMKEH BbliAepxuBaTh Tpybonposos;
OvanasoH nepenaga Temnepartyp, onpefensawowmx ycnoeusa cbpoca, ¢ y4eTOM M3MEHEeHUHA TeMnepaTtypbl
OKpy»KaloLlen cpefbl; NapaMeTpbl Ha BXOA4e, MPUMEHMUTENEBHO K TENNOBOMY pacLlUMpPEHUI0, BOZHUKAKOLLEMY Npu
cbpoce;

- BO3MOXHYHK BENUYMHY U UCTOYHUKK POPMUPOBaHMS XUOKOCTHbLIX Npobok;

- Hanu4KWe KnNanaHoB, Yepes KoTopble MoryT cbpackiBaTbes bonbluve 0bbeMbl rasda BbICOKOrO AaBreHns
W KOTOPbIe MOTYT NPUBOAUTL K BOZHUKHOBEHWIO YOAPHbIX HArpy3ok (ruapaenMyeckoMy yaapy), MecTo ux pac-
NONOXEeHWs.

Mpw onpeneneHnn KOOpPAWHAT TOMEK YCTAHOBKW KPEMneHWiA BbINYCKHbIX Tpy6onpoBogoB Heobxogmmo,
4yToObI NepeMelleHKsi BbIMYCKHOMO KOMMeKTopa, a Takke pesynbTUpYloLue YyCunus U MOMEHTbl He BO3den-
CTBOBaNWN Ha KOpMyca MW BbIMyCkHble NaTpyOkn ycTpOWCTB cOpoca aasneHusd. [pu Beibpoce cpedbl Yepes
YCTPOWCTBO cbpoca JasneHus B atMocdepy HeobxoaMmo NpoBepsTb KOHGUrypauuio cbpocHow TpyDbl Ha
npegMeT HanMyusa peakTUBHBLIX CWM, BO3HMKAKLWMX NPU BbINYCKE Cpenbl, C LEeNnbio NpefoTBpaLlleHns BO3HMK-
HOBEHWS YPE3MEPHbIX HANPSDKEHWA.

8.3.11.20 Heobxooumo UCKIHYMTL BO3MOXHOCTL 0B6pa3oBaHus kapMaHoB B BbINMYCKHbIX Tpybonposoaax.

8.3.11.21 MNpw npoxoxaeHun Yepes yCcTporcTBa cOpoca AaBneHns BA3KMX BeLLeCTB UK BeLLecTs, nepe-
XOAALWMX B TBEPOYHO hasy Npu OXNax4eHMn 40 TeMnepaTypbl OKpy:KatoLLlen cpeabl, BbIMYCKHOW Tpy6onpoBosg
obopyayoT TensoBON U3onsaumnen n/mnm cuctemoin oborpesa.

8.3.11.22 HeobxoaumocTb NPUMEHEHUA TENNOBOW U30MALMK U/Mnu oBorpeBa BeIMNYCKHbIX TpyBonpoeo-
0OB onpenensiet NpoeKkTUPOBLLNKK.
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8.3.11.23 lNpwn npoeKkTnpoBaHnm:

a) cnenyet obecnevnTb, YTOObLI BbINYCKHbIE TPYBONPOBOALI OT OTAEMNBHbLIX YCTPOWCTB cOpoca JaBNeHnus
MOAKIMIOYANUCh K BbIMYCKHOMY KONNEKTOPY CBepXy Onsi NMpefoTBpalleHUs NonagaHusa XUAKOCTeW, npoTeka-
foWwmnx unm obpa3ywmxca B KONMNeKTope, B BbINMYCKHble TpyDONpoOBOAkL! KaX4oro U3 knanaHoe cbpoca gae-
neHus;

b) BbinyckHble TpyGonpoBoabl, KOTOPbIE MAYT OT OTAENbHLIX KnanaHoB cbpoca gaBreHus, pacnono-
)KEHHbIX Ha YPOBHE BblIlLEe BbIMYCKHOIO KOMMEKTopa, AOMKHbI APEeHNPOBaTLCA B KONnekTop. 1o BO3MOXHOCTK
cheayeT n3berate pacnonoXeHuss yCTPOWCTB cbpoca AaBneHMs HWKe YPOBHS BbIMYCKHOTO KOMMekTopa B 3a-
KpbITbIX cMCTeMax. BeinyckHble TpybonpoBoabl OT OTAENbHLIX YCTPOMUCTB cbpoca AaBMNeHWUs, KOTOpkle Heob-
XOOMMO Pa3MecTUTb HWXKE BbIMYCKHOTO KOMMEeKTopa, NPOoKNaabiBakT C NOCTOSIHHBIM NMOOBLEMOM K BEepXHeMn
TOYKE BXOAAa B KOMMEKTOp; Npu 3TOM cnefyeT NpefycMOTpeTh TEXHUYECKUE peLleHus No npefoTBpaLleHuto
HaKOMMNEHWS XWOKOCTU Ha CToOpoHe cbpoca M3 aTux ycTpoicTs cbpoca gaBneHns;

c) cnegyet obecne4nTb YKMOH BenuduHon 21 MM He Bonee Yem Ha kaxgble 10 M ONUHBI BbINMYCKHbLIX
TpybONpoBOLOB M KOMMEKTOPOB, Y4MTbIBaA BENUYMHY nporvba TpybonpoBoga mexay onopamu;

d) npwu cbpoce cpefbl OT OTAENBHLIX YCTPOWCTB cOpoca AaBneHusa B aTMocdepy OOMmKHa ObITh Npegyc-
MOTpPEeHa BO3MOXHOCTb APEHUPOBaHUS B APEHaXHYH CUCTEMY OMAacHbLIX CTOKOB (KaK MpaBuno, HOMUHaNbHbLIM
auameTpom Tpybonposoga DN15) BeinyckHoro Tpybonpoeofa (B ero caMmoi HU3KOW TOYKe) ANs UCKIHYEHUS
HaKOMNMEHUA B HEM XWOKOCTH;

€) NogKnK4YeHne BbINyCKHbIX TPYOONPOBOAOB AONYyCKAETCs MPOU3BOAUTL MOZ Yrrom (Hanpwmep, nog
yrrom 45° unun 30°) kK ocun BeiNyckHoro konnektopa. OCHOBHbIMW MpUYKMHAMK ANs NPUMEHEHUS AaHHOro Crno-
coba nogknoyeHns SBnaTCs:

1) MUHUManbHOEe NageHWe faBNeHUa (BKNOYas NOTEPU CKOPOCTHOrO Hanopa),

2) ymeHbLUeHWe peakTUBHbLIX CcuM. Tak Kak BbINyCKHble TpyDONPOBOAL!, KAk MpaBuno, paccunThIBaT
Ha ckopocTu cOpoca Gnuskme K 3BYKOBbIM, NOTEPW OaBMNEHUs, UMW NPOTUBOTOKN, Bbi3BaHHbIE W3-
MEHEHWEM CKOpOCTel npu cbpoce, MoryT nNpvBOAUTbL K BO3HWKHOBEHWMIO DOMbLUMX peakTUBHbLIX
CUI, 4TO MOXET CTaTb onpenenswnM hakTopom NpM aHanmae CUCTEMBI;

f) cnegyeT yunTeiBaTE HEOBXOAMMOCTL MCNOMNB30BAHUA 3aNOPHON apMaTypbl ANS pa3geneHns CUCTEMbI
BbIMYCKHbIX KONMEKTOPOR Ha y4acTKu, B Lensax obecneyeHnsa 6e3onacHOCTU UMK BLINONHEHUS TEXHWYECKOrO
obcnyxueaHua. MNpu 3ToM 3anopHyl apmaTtypy obopyaylT ycTponcTBaMu, obecrnevnBaroliumMm ee GNoKu-
poBKy. [1pyU HEBO3MOXHOCTU NPUMEHEHWUS 3aNOPHON apmaTypbl crnefyeT paccMOTPeTb BO3MOXHOCTb YCTaHOB-
KM TEXHOMOMMYECKUX NOBOPOTHLIX 3arnyllek. MNpu pasmelleHn Ha BbINyCKHbIX TpyGonpoBogax oTcekatLwen
3anopHO apmaTypbl WKW 3armyLllek, crnegyet UCKMoYMTe BO3MOXHOCTb OTKMKYeHusA paboTatolwero obopy-
JOBaHUS OT CUCTEMBI OrpaHu4eHMs U cbpoca fgaeneHusi. KOHCTPYKLMS OTCEKALLEN 3anopHOW apMaTyphl,
yCTaHaBMMBAEMOW B CMCTEME BhIMYCKHLIX KOMMNEKTOPOB, AOMKHA 0becnevynTe HEBO3MOXHOCTL €€ OTKasa B
3aKpbLITOM nonoxeHun. CnegyeT NpeaycMOTPeTb NPOEKTHLIE PELUEHUS MO UCKMHYEHUH BO3MOXHOCTU BO3-
JencTeua hakenbHOro ra3a Ha nepcoHan npu cbpoce gaBneHus, KOTOPbLIA MOXEeT MPOM30MATU NPK yCTaHOBKe
3arnylek B hakensHON cucTemMe, ecrim He NpeaycMOoTPEeHO NMpUMMeHeHe oTceKatLwein apmaTypel. MNpu paboTte
BbIMYCKHOIO KOMJieKTopa B yCNOBUSIX Bakyyma (MpW eCTEeCTBEHHOM TSre Ha CBeYve paccemnBaHusi) BO3OYX MOXeT
BTAMMBaTLCA B BLIMYCKHOW KOMNIMEKTOP, YTO ONpeAenseT BO3MOXHOCTL 00pa30BaHMs B3pLIBOONACHLIX BOCMNa-
MEHSIOLLIMXCH CMECEN.

8.3.12 Cenapartopbl U rugpaBnMyeckue 3aTBopbl

8.3.12.1 ObopydoeaHue 8 cocrmaase cucmeM OgpaHuYeHus u copoca dasneHusi O0MKHO COOMEBencmeo-
gampb mpebosaHusam Hacmosuez2o cmaddapma, FOCT 34233.1, [2] u [7].

8.3.12.2 Tpwn HeobxogumocTh obecnedyeHns BMeCTUMOCTM DONblUNX 0BBbEMOB XWUAKOCTU U OOHOBpe-
MeHHOM BonbLIOM pacxode Napoe, Kak NpaBUNo, MCNOMNL3YT CenapaTop ropu3oHTansHoro Tvna. B cenapa-
TOpax ropvM3oHTanbHOrO TUNa B MPOLECCE 3KCNnyaTauuun, Kak NpaBuno, NpoucxoguT HauMeHbLIee NajeHue
paenexus. [pyu HU3KOW Harpy3ke Mno XUAKOCTU UM OrpaHWYeHHOMY NPOCTPAHCTBY ANS pa3MelleHus obopy-
[OBaHWS, Kak NpaBuro, UCNofb3yloT cernapaTop BepTUKanbHOro Tuna.

8.3.12.3 CnenyeT NnpMHMMaTh BO BHMMaHKWe, YTO OCHOBHOE pasfv4yune B KOHCTPYKUMSX cenapaTopos 3a-
KrtoyaeTcs B HanpaeneHWu OBMXKEHUS NapoB:

a) ropu3cHTanbHLIA cenapartop, rae napbl BXOASAT CO CTOPOHLI OAHOW OKOHEYHOCTW COCYAa W BLIXOASAT B
BEPXHEW YacTu NPOTUBOMONOXHON OKOHEYHOCTU (6e3 BHYTPEHHUX NEpPeropoaok);

b) BepTMKanbHbIA cenapatop C BNyCkHbIM nNaTtpybkom, pacnonoXeHHbIM Ha cocyge B pagvanbHoOM
HanpaeneHuu (Natpybok pacnonoxeH Ha obevaiike) W BbIMYCKHbIM MaTpybKoM, pacnonoXeHHbIM B BEPXHEN
YacTu CoCyda Ha ero BepTUKanbHOW ock (NatpyOoK Ha BepxHem gHuLLe cocyda). BxogHon NoToK C MOMOLLbHO
neperopofoK OOMKeH DbiTb HanpaeneH BHN3;
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C) BEpTMKalbHbLIA cenapaTop C BMYCKHbIM NaTpybkom, pacnonoXeHHbIM Ha COCyde TaHreHuManbHo.
BepTukanbHble LeHTpobexHble cenapaTtopbl OTNMYaOTCs OT BEPTUKAlbHbLIX FPaBUTALMOHHLIX CENapaTopoB
TEM, YTO B HUX MOTOK BXOAWT TAHTEHUManNbHO WU BpallaeTca BOKPYT LieHTpanbHOW Tpybbl, KOTOpasa npoxogut
HWXe BMYCKHOro natpybka. a3 u uakocTb NnepemMeLlarnTca B pagnansHOM HanpasneHun BHU3 Yepes Konblie-
BOE NMPOCTPaHCTBO, YTO NPUBOOMUT K KOAnecueHUMN Kanernb XUOKOCTU Mo CTeHKaM U ux cbopy B HUXHEN YacTu
cocyna. Kak Tonbko napbl nonagawT B NPOCTPAHCTBO HWXKE LIeHTParnbHOW TpyDbl, OHU M3MEHSOT Hanpaene-
HWe CBOEro NepeMeLLeHNst M NPOX0o4AT HaBepX K BbIMYCKHOMY nNaTpybky. HM3Ky ckopocTb napoB Heobxogumo
noaAepvBaTh B TOWM YacTu cocyda, rae cpefa nepeMellaeTcsa B KPyroBOM HanpaeneHuu, 4Tobbl nabexarb
MOBTOPHOIO YHOCAa XMAKOCTWU. [1oNofHUTENbHBIM TEXHUYECKUM pelleHnem no NpeaoTBpalleHno NoBTOPHOMO
YHOCa XWAOKOCTU SIBMAETCS YCTaHOBKA OTKIOHSAIOLWLEN Neperopofky HUXe ToW YacTu cocyaa, rae cpega nepe-
MelLlaeTca B KpYroBoM HanpaeneHun. MakcMmanbHblA YPOBEHb KUOKOCTU B BEPTUKANbHbLIX LEHTPOBEKHbIX
cenaparopax TakowW Xe, Kak U B BepTUKalbHbIX rpaBUTaALMOHHbLIX cenapaTopax;

d) ropuaoHTanbHbLIKM cenapaTtop, rae napbl BXOAAT CO CTOPOHbI KaX oW OKOHEYHOCTU NO HanpaBneHuto
rOPU30HTaNBHOW OCK U BLIXOAAT Yepes LeHTpanbHbIA BbIMYCKHOW NaTpy6ok,;

€) ropusoHTanbHbIN cenapaTop ¢ napamu, BXOAALLMMW B LIEHTPEe W BbIXOOALWWMK C MPOTUBOMNOMOXHbIX
OKOHEYHOCTEN MO HanpasBneHMio rOPU30oHTanNnbLHOM OCK;

f) codeTaHve BepTMKanbHOro cenapaTopa B OCHOBaHWM hakenbHOro CTBOMa W ropu3oHTaneHoro cena-
paTtopa, pacrnofioXeHHOro Bbile MO TEeXHONOrM4eckon cxeme, Ans yaaneHusa XUOKOCTW, YHOCMMOW napamu.
[aHHoe coyeTaHue No3BONSET UCMONb30BaTk DONbLUME 3HAYEHWUST ANA YUCMOBBIX NOCTOSHHBIX B YpaBHEHUN
CKOPOCTM.

8.3.12.4 B crniyyae ecnv guameTp cenapatopa cocTaenseT Gonee 3,66 M, NpuMeHsAOT cenapatop C
pasgeneHuem MoTOKa Ha BXO4Ee WNWM BbIXOLE cenapaTtopa C Uenbk YMEeHbLUeHUA ero gMmamerpa (Ho 3a cyet
yBenu4eHus gnuHbl) npu BonbLIMx pacxogax.

KoHCTpykuMM cenapaTtopa, NpegHaszHayYeHHble ANA pasaeneHnsi MOToKa Ha BXoA4e, OOIMKHbI obecnednTb
pasfeneHue notoka B TpebyemMoM COOTHOLLIEHWW.

BnyckHble naTpybku AomkHbl BbiTe 060pyg0BaHbl OTKMOHSWMMWA NEPEropoaKaMi UMW THYTbIMU OTBO-
damu ana npefoTepalleHnsa NoBTOPHOIO yNnaBnuBaHUs XKUAKOCTU. Kak npaBuno, NpUMEHSAIOT rHyThle OTBOAbI
C BHyTpeHHMM anameTtpom o 300 mm.

OTKnoHsloLWKWe NeperopodKu, kKak NpaBuno, cnedyeT ycTaHaBMnMBaTk BO BMYCKHbIX Tpybax, AnameTp Ko-
TOpbix cocTaensier 6onee 300 Mm.

8.3.12.5 Bbixodbl THyTbIX OTBOAOB B cenapartope AoMkHbl ObiTe HanpasfeHbl B CTOPOHY, MPOTUBOMNO-
TIOXHYH MeCTY pacrnonoxeHus BbiMyCKHOro natpybka cenapartopa, Ans obecnevyeHus MakcMmanbHoro pasge-
TIeHNA NapoB U KNOKOCTWM NMOCPEACTBOM CHWXEHWST KWNHETUYECKOW SHEPTUKM MOTOKAa U NpedoTBpaLleHns nepe-
TOKa UK «obTekaHus» NoToKa Nno cocyay.

PacnonoxeHue rHyTbIX OTBO4OB OTHOCWMTENbHO TOPLEBON MOBEPXHOCTM COCyda AO/MKHO obecneyntb
yMeHblUeHWe ahekTa «OTCKOKa» XUOKOCTX OT TOPLIEBON NOBEPXHOCTK (OHWMLWA) cocyaa.

B kavecTBe anbTepHaTuBbl TpeOOBaHMIO MO PacnooXEHWO THYThIX OTBOAOB MOXET ObiTb NMpUMEHeHa
yCTaHOBKa OOMOMHUTENBHOW BHYTPEHHEN OTKNOHSIOLLEN Neperopoaku.

C uenbio MMHUMU3aUMK NpoLecca yHoca XUOKOCTM cnegyeT obecneynTb, YTOObLI BbiNyCkHbIe NaTpybOku
BNy 060pynOBaHbI HANPaBNALWMMUW NEPErOPOAKAMN UITM OTKMOHALMMIK NeperopogkamMu.

Ona myuHuMK3aumn konebaHuin YpoBHS XUOKOCTW B cenapartope MoxeT noTpeboBaTbCs yCTaHOBKa COOT-
BETCTBYIOLW WX BHYTPEHHUX OTKNOHAKLWWX NEPEropoaok, KOHCTPYKUMS KOTOPLIX OOMKHA YYUTblBaTh AENCTBY-
IOLLME HA HUX HArpy3Ku, CBA3aHHbIE CO CKOPOCTAMM rasa u konebaHuaMM }XMAKOCTU B EMKOCTU cenaparopa.

8.3.12.6 MakcumanbHbI YPOBEHb XUOKOCTK B cenaparope He JOMMKEH NpeBblllaTh YPOBEHb, NPU KOTO-
POM MPOUCXCAUT NOBTOPHbLINA YHOC XWUAKOCTU.

Kak npaBuno, cenapatopbl Oo/kHb! ObiTb 060pyaoBaHbl KMMWA ypoBHS ¢ (DYHKUMAMKW MECTHOW 1 guc-
TaHUMOHHOW MHOMKALMKU YPOBHS, A TaKXe Bbl4Aayu CUrHanoB ob aBapuinHO BbICOKOM W HM3KOM YpPOBHAX. [py-
rme KWUMwWA, kak npaBuno, obecnevmBaioT MyHKUMN MHOWKALWKM JaBNeHus, a TakKe u3aMepeHns TeMneparyphbl.

8.3.12.7 [nsa oTBOOA W3 cCenaparopa XugKocTu crieayet NpUMeHsTb OAQWH U HECKOMNbKO Hacocos. [Npu
aKcnnyaTtauun, Kak npasuno, npegycMarpuBaroT 3anyck HacocoB B PYYHOM PEXMME W OCTaHOB B aBTOMAaTu-
YECKOM peXume Nnpu HU3KOM YPOBHE XKUOKOCTW B cenapatope. Cnenyet obecneunTtsb, 4TobLI NPUBOA Kak MU-
HUMYM OOHOr0 Hacoca nony4yan nMTaHue OT anbTepHaTUBHOIO UCTOYHWKA IHEPruu, HanpuMmep OT aBapuMHON
3NEeKTPUYECKOW CEeTU Unu NapoTypbuHHOro Npueoaa.

8.3.12.8 OnpepgeneHve pasMepoB ropU3cHTaNLHOrO cenapaTtopa, Kak NpaBuno, BLINMOMHAKT No3TanHo,
OMNbITHLIM MYTEM.
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MepBbLIM aTanoM SBMAETCA onpefeneHue pasMepoB cenapaTopa, Tpebyembix Ans obecneyeHnst Npo-
Llecca cenapauuy YHOCUMOW Napamu XKUaKocTu. YacTuubl XXUAKOCTU OTAENSI0TCS NpW Crnedylowmnx yCrnoBusax:

- BpEMSA HaxoXOeHWs NapoB UMK rasa B cenapaTtope paBHO WnW Gonblue BpeMeHu, Tpebyemoro Ans
nepemMeLleHus Kanenb XUAKOCTU Ha UMEEMYI0 BLICOTY MPOCTpaHCTBa cocyna, 3aHMMaeMoro napoMm, ¢ CooT-
BETCTBYHLLEN CKOPOCTbH NafeHWaA Kanernb XUOKOCTK;

- CKOPOCTb MapoB UMW ra3a gocTaTo4dHO Mana, YTo obecne4YnBaeT OTAeneHne 1 BoinageHue XUAOKOCTH.

BoicoTa npocTpaHcTBa cocyaa, 3aHMMaeMoro napoM, Kak npasBuiio, NPUHMMAaeTCs Kak paccTosHue 4o
MakCHMarnbHOro YpPOBHS XMOKOCTWM B cocyae. CriegyeT obecneynTb, YToObLl BepTUKanbHas CKOPOCTL MapoB
M raza Gbina AOCTAaTOYHO Manol ¢ Uenbl UCKIIYEHUs BO3MOXHOCTU MOCTYNNeHWs GonbLIoro KonvyecTea
XMAKOCTM Ha chaken. Hanuume kanenb XWAKOCTW B Napax W rase yBernuyuMBaeT TEeMnnoBoe M3NyYeHWe U Obl-
mMoo6pasoBaHue Mpu cropaHun ux Ha dakene. CKOpocTb NafeHUs XUAOKOCTW B cenapartope MpUHUMAT Ha
OCHOBaHMKM cKopocTu, TpebyeMoi Ana oTaeneHvsa kanenb KugkocTu anametrpom ot 300 mkm go 600 Mkm.
Kannu Gonbliero guamerpa MoryT NpMBOAMTL K HEMOMHOMY CropaHuio ¢ YpeaMepHbIM AbiMooOpa3oBaHneM,
«TOPALLMM A0XOEeM» UMW CPLIBOM MaMeHu.

CKopoCTb MageHus XMAKOCTW U, M/C, ANA OOQHOWN YacTuubl (Kannu) B MOTOKe cpedbl ONpeaensiT no

dopmyne

5 g-D(p—py)

us =11 o C
v

. (32)

roe g — yckopeHue ceoboaHoro nageHus, 9,8 m/c?;
D — pwameTp YacTuubl (Kannu) KWOKoCcTH, M;
p; — MNOTHOCTb XMAKOCTW Npu pabo4mnx ycrnosusx, Kr/mS;
p, — NNOTHOCTL Napa npu paboynx ycrnoeusx, Kkr/imS;

C — k03hULNEHT CONPOTUBNEHWA cpenbl, beapazMepHasa BenuYMHa (CM. PUCYHOK 9).
[aHHoe ucxogHoe ypaBHEHWe LMPOKO NPUMEHMMO 4N BCeX (POPM OTAENeHWUs YNOBMNEeHHON XUAKOCTH.
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PucyHok 9 — OnpepeneHune koadhduumeHTa conpoTUBINEHUs cpeqbl
2 013-10%p,D0%(p, - p
c(Re)? - D (pr=py), (33)
W
rae 4 — BA3KOCTHb rasa, mlla - ¢ (caHTunyas);

p, — MNNOTHOCTbL rasa, kr/m3;
p; — MIIOTHOCTb XUAKOCTH, krim3;
D — pgwameTp yacTuy (Kanens), M.
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BTopbim aTanom B onpegeneHn pasMmepoB cenapatopa SBfAfeTcs pacCMOTpeHWe BO3LeNCTBMA, KOTO-
poe nbas XMOKOCTb, HAXOAALLAACA B cenapaTope, MOXEeT OKasblBaTbh HAa YMeHblLUeHne obbema, MMerLLero-
Cs 0N pasgeneHvs NapoB v KMAKOCTM. 3Ta KUOKOCTb MOXKET OblTh Pe3ynsTaToM NOCTYNNeHus B cenapaTop:

a) KoHZeHcaTa, KOTOPbIA OTAensieTcsl Bo Bpemsi cbpoca napos;

b) nNoTokoB XKAKOCTW, KOTOpPbLIE CONPOBOXOAKT cOpoc Napos.

Obbem, 3aHMMaeMbIl XUOKOCTLIO, criefyeT onpeaensiTe Ha ocHoBe cbpoca cpefbl, NPOLOMKUTENb-
HocTb KoToporo coctaensieT oT 20 go 30 muH. CnepgyeTt yuMThiBaTL BO3HUKHOBEHWE NoTpebHocTu B obecne-
yYeHuK Bbonbluero obbema, 3aHMMAaEMOr0 XUAKOCTLIO, ecny AN npekpalleHus cbpoca notpebyerca bonblue
BpemeHu. [ina onpeneneHus Tpebyemoro obbeMa NpocTpaHCTBa, 3aHUMaeMOoro Napom Npu pasgeneHuun cpe-
Obl, Ntoboi 06beM XUOKOCTU, MOCTYNMMUBLLKMIA OT Npeabigylero cbpoca (OT ycTpoicTe cbpoca faBneHus), cne-
OYeT CyMMUpoBaTh ¢ 06beMOM, yka3aHHOM B nepedncneHusix a) u b). MNpu onpegeneHun tpebyemoro obbema
NMpOCTpaHCcTBa, 3aHUMaeMOro Napom, B Crydyae ecnu akenbHblil cenapaTop obecnedusaeT npuemM bonbLero
obbema cOpackiBaeMOM ¢ YCTPOWCTB cOpoca 4aBMeHUs XUAKOCTA M NPU 3TOM 3HaYUTENbHOMO YBeNnYeHus
CKOPOCTW NMapoobpa3oBaHusl He MPOUCXOOUT U KMOKOCTb OTBOAMUTCS C TpeDyeMOo CKOPOCTho, 00beM XMOKo-
CTW, NOCTYNMBLLEW OT NpeablayLiero copoca, y4MTbiBaTh He CleayeT.

Mpwn onpegeneHyy pasmepoB cenapartopa crefyeTr y4uTbiBaTbh, YTO npouecc cbpoca MakcumarnbHOro
obbema napoB He sBnseTcs obs3aTenbHbIM YCIIOBUMEM COOTBETCTBMS NMpoueccy cOpoca MakCUMMarnbHOMo KO-
nu4yecTBa xugkoctu. [oaTomy pazmep cenapaTopa onpefensT Kak ons npouecca cbpoca MakcumansHoro
obbema napoe, Tak u gnsa npouecca cbpoca MakCMManbHOro KONMYeCcTBa KUOKOCTH.

Hwxe npuBeoeHbl NpMMEpPLI pac4eToB cenapaTtopoB TUMNOB [cM. 8.3.12.3, nepedvncnenus a) n b)]. Pac-
4eThl Ana cenapartopos [cM. 8.3.712.3, nepedncrieHus d) n )] aHanoru4Hbl NpyM ycrnoBuu, 4to ans Hux 50 %
3Ha4veHusa pacxoaa onpegenset 50 % onuHbI cocyaa.

[MpuHUMaKT crnegyoLlmne ycrnoBus:

- 0Ha HelITaTHas cuTyauusa NPUBOAUT K pacxody 25,2 kr/c dniouaa ¢ NNoTHOCTbIo Xuakoctn 496,6 Kkr/m>
1 NNOTHOCTLIO NapoB 2,9 Kr/M3, Npu 3TOM U Napbl, W XWOKOCTb obpasyioT AByxdasHbl MOTOK;

- n3bbITOYHOE AasneHue coctaenseT 13,8 klMa, Temnepatypa — 149 °C;

- BA3KOCTb napos coctasnsaet 0,01 mMa - ¢ (0,01 cantmnyas);

- paBHOBECHOMY COCTOsIHMIO dortomaa cooTBeTcTBYOT 3,9 Kr/c Ana xkugkoctu v 21,3 kr/c And napoe.

Kpome Toro, HeobxoouMmo obecneunTtb 4ONOMHUTENbHOE NpocTpaHcTeo ob6bemom 1,89 M3 ansa cBopa
OPYruX OpeHaKHbIX CTOKOB OT YCTaHOBOK. [iNsl pacyeTa NpUMEHAT CXeMy, NpvBefeHHY Ha pucyHke 10.
MpuHUMaembld OONYCTUMBIA AWaMeTp Kanenb oTaensaemMon xuakoctu coctasnsget 300 MkM.

1
l —
/ ¢ \\
. \ 4
2
/

-7

17 — cBpoChkl NapoB W XWMAOKOCTU OT NPefoxXpaHMTenbHOro KnanaHa cbpoca gasneHuns; 2 — KUIMWA ansa nHamkauun ypoBHS OpeHaXHOW

HKMAKOCTH; 3 — MWHMMAanNbHOE MPOCTPAHCTBO, 3aHMMaeMoe napoM, HeobGxoAuMoe ANA AOCTUMEHWS CKOPOCTW nadeHwe kanenb; 4 —

XMAKOCTh, MOCTYNMBLUAS OT MNpegoxpaHuTenbHBIX knanaHoB cbpoca AaeneHus U Opyrux aeBapuiiHblx cbpocoe; 5 — papeHupyemas
XKUAKOCTE; 6 — Ha draken; 7 — oTkadka

PucyHok 10 — ®akenbHbIW cenapaTtop
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CkopocTbk napoobpasosaHua R, (dhaktnyeckne M3."c) onpegensoT no gopmMyne

R _213

V=5 =T34

KoadhdpuumeHT conpoTueneHns cpelbl C onpedensiioT U3 gnarpamMmmbl (PUCYHOK 9), MCNONb3ys ypaBHeHUe

» 013:10%(29)(300- 10’6)3(496,6 -29)

C(Re)” = =5,025.

(0,01)°

C = 1,3 3 gnarpammel (CM. pUcyHok 9).
CKopoCTb NafgeHns Kanenb XUAKOCTU U, M/C, ONpeaensioT, NCNomnb3ysa ypaBHeHue

(9.8)(300-10°%)(496,6-2.9) o
(29)-(1.3)

u, =1,15 =0,71.

CnepgyeT NpUHATL TOPU3OHTaNbHbLIA COCY C BHYTPEHHUM AvnameTpom D; v anuHoi uununapa L. Mno-
laab NonepeYHoro ceveHns cocyaa A, onpeaensiot no opmyne

A=2(D). (34)

Heobxoanmo, 4T0o6bl, AONOMHWUTENBHO K OObEMY ApEeHMPYeMoW KWOKOCTW cenapartop obecnedusan
npuem xuakoctu B TeveHne 30 MuH npouecca cBpoca BO Bpemsi OOHOW HeluTaTHoW cutyauun. O6bemom
XMOKOCTM, HaxoasiLencs B TOPLEBbLIX SMMUMNTUYECKUX YacTaX cenapaTtopa, Ans ynpoLlleHus pacdeTta cnegyet
npeHebpedb. Tpebyemblit 06beM XnUaKocTn A 4, m3, HaxopsLleiics B cenapaTtope, ONpeaensioT crneayLnm
obpaszom:

- ApeHnpyemas Xnakoctb o6bemom 1,89 M2 GygeT 3aHMMAaTh COOTBETCTBYIOLLYK YacTb MMoLjaaun no-
NepevyHoro ceveHns B AHULLEBOW YacTu cenapatopa, onpegensieMyl no opmyne

Ay =1,89 [%} (35)

- 06beM CKOHAEHCMPOBAaHHBIX XWOKOCTEN NMpWM cymmapHoM pacxoge 3,9 kr/c nnoTHocTbio 496,6 Kr/M3,
KOTOpbIA NpoxoouT B TedeHue 30 MuH, ByaeT 3aHvmaTh 4acTb Nrowanq NonepedHoro ceveHns cenaparopa
[cm. 8.3.2.1.2, nepeuncnenune a)], onpedenaemyio no opmyrne

3.9 1
Ao =|-22_1.(30-60) |
L2 [496,6] ( )(L} (36)
rl]'[OLLlaﬂ,b nonepevyHoro cedeHnA cenapartopa, OCTakLWyCcAa A4 NoToKa napa, onpegendrT no q)opmyne
A=A — (At AL) (37)

BoicoTy (rmyBuHy) NpocTpaHCcTBa, 3aHMMaeMOro KWOKOCTHHK M NapaMu, onpegensitoT Ha OCHOBe YpaBHe-
HWiA cTaHfapTHOW reomeTpun. [InameTtp cenapatopa h; onpeaensor no gopmyne

hy=hpq+hp+hy, (38)
rae h;; — rnybuHa cnos ApeHUpyemoil X1aKocTH;
(hy 4 * h o) — rnyBuHa cnos Bcen HAaKOMMEHHOW XUOKOCTH;
h, — ocTaBwasca BeICOTa NPOCTPaHCTBa ANsA NOTOKA Napos.
[ocTaTo4HOCTL NpocTpaHcTBa Ansl Napos NpOBEpST oNpeaAeneHnem BpeMeHn NageHusa xuakoctu O no
copmyne
h, 1
e:( T J ug )
100 )\ o, (39)
roe 6 — Bpems NafgeHns XUaKocTy, c;
h, — BbICOTa, UMEKLLAACA ANs NageHUs KOKOCTH, CM;

v

U, — CKOpPOCTb nNageHnA XNOKOCTH, m/c.

c
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CkopocTb N NpoXof0B NapoB, OCHOBaHHAs Ha OfHOM NPOXoAe napa, Ans obbeMHoro pacxoaa 7,34 m3/c
onpegensioT no hopmyne
(734 1
W=l a, ) (40)

rae A, — nnowagb Nonepe4yHoro ce4eHus, M2;

N — Konu4yecTBO NPOXOAOB napa;
u, — CKOpOGTb napa, m/c.
Tpebyemas AnuHa UMNMHAPUYECKOW YacTu cenapatopa L, onpeagensoT no dopmyne

L=, s N, (41)

MWH

L \yun BOMKHE BbITe MEHbLUIE MU PABHOI NPUHATOIA BhILIE ANMHE LMNWHAPUYECKO YacTu cenapatopa L;
B MPOTMBHOM Cry4yae, pac4yeT HeoBxoaMMO MOBTOPUTL NPV HOBOW MPUHATON AMMHE LMNUHAPWYECKON YacTu
cenaparopa.

B tabnuue 77 cBedeHbl pe3ynsTaTtkl PacHEeToOB AN OAHOMO MNPoXoaa NoToKa B ropu3oHTanbHbLIX cenapa-
TOpax C PaznuyHbIM BHYTPEHHUMMW AMaMeTpaMu Ans onpeaeneHns onTUManbHbIX Ppa3sMepoB cenapaTopos.
[lonyckaeTcsl UCNomnb30BaHUe CeNnapaTopos C Warom yBenuyeHns guaMeTpa B 15 ¢M B COOTBETCTBUAM CO CTaH-

AapTHbIMW pa3MepamMn annmMnNTU4ecknx OHWILL cenapaTtopoB.

Tatnuua 17— OnTUMKU3ALMA pasMeEpPOB NOPU30HTaNbLHOro dakensHoro cenaparopa

MNOLLAAL NONEPENHOTD CausHMs, Beicota (rny6buHa) npocTpaHcTe
2 C XNAKOCTBH U NapoM
Bapuant | D,? LP (Mo BepTHKanu), cm ge T
A | ALy | A | A hyq | hia* hpy | h, | hy
1 244 | 579 | 467 | 0,33 | 245 1,89 30 140 104 244 1,45 39 5,6
2 229 | 6,25 | 410 | 0,30 | 2,27 1,53 29 137 9 229 1,28 4.8 6,2
3 213 | 6,86 | 3,57 | 0,28 | 2,07 1,22 28 133 81 213 1,13 6,0 6,7
4 198 | 7,62 | 3,08 | 0,25 1,86 | 0,98 27 128 70 198 0,98 7.5 7.4

MpWHATLIN BhILLIE BHYTPEHHWUIA AMaMeTp cenapartopa, M.
MpuHATas onuHa uMnuHapa cenapartopa, M.

Bpemsa BbinageHus XUOKoCTu, C.

CkopocThs napa, Mlc.

Tpebyemas anuHa cenapartopa, M.

MpurmMeyaHune —[aHHele B TabnuLe COOTBETCTBYIOT NPUMEPY, NpUBEAEHHOMY MO TEKCTY ANA pacxoAa napa 3a
OOUH Npoxod.

O o o0 oW

HanHble Tabnuubl 77 COOTBETCTBYIOT NMPMBEAEHHOMY B TEKCTE NPpUMEpPY ANA OLHONPOXOLHOTO MOTOKAa
napa. [Npwn atom:

- BCE NpUBEAEHHbIe pasMepbl LUNMHAPUYECKON YacT OTBeYaloT pacyeTHbIM TpeboBaHuAM;

- ONTUManbHbIA pasMep LUWNUHOPUYECKOW 4acTy BbIOMPAaOT B COOTBETCTBMM C PACYETHBIM [aBreHu-
em, TpeboBaHMAM K MaTepuanam 1 JOomnyckam Ha KOpPpPo3Muio, a TakKe pacnonoxeHueMm, TpaHCNopTUPOBaHUEM
v ap.;

- BbIDOP ABYXMPOXOLQHOMO NOTOKA, NPUBEAEHHOro Ha pucyHke 10, ABNAETCS anbTepHaTMBHLIM BapUAHTOM.

Ecnu paccmaTtpuBaloT BEpTUKANbHBIA COCYA, CKOPOCTE MOTOKa Mapa paBHa CKOPOCTM MafeHus Kanernb
XWAKOCTM, BenuumHa koTopoit pasHa 0,71 m/c. O6bemHbli pacxon paseH 7,34 m3/c. Tpebyemyto nnowagb no-
NepeyHoro ceyeHns cenapatopa A.., M2, onpeaensioT no dopmyre

7,34
€8 70,71

cs’

-10,3 M°. (42)

OuameTp cenapatopa D onpegenstoT no popmyne

e }10,3-1:3,6 M. (43)
T
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8.3.12.9 Bo Bpems CxuraHusa rasa Ha akene HeobBXOOMMO KOHTPOMMPOBATb YPOBEHb XWMAKOCTW BO
Bcex (pakenbHbiXx cenapatopax. [JomkHbl BbiTb YCTAHOBMEHbLI OATYMKN-CUIHANM3aToOpbl O BbICOKOM YPOBHE
AN npegynpexaeHusi onepaTopoB TEXHONOTMMYECKOW YCTAHOBKM O HELUTATHLIX YCNOBWUAX cenapauuu. [at-
UYMKKM cnedyeT HAacTPOWUTh Ha OTHOCUMTENBHO HU3KWIA YpOBEHb ANA CO34aHWs HeobXoauMOro 3anaca BpeMeHU
MEXIY TOYKOW cpabaTbiBaHUA aBapWAHOW CUrHanM3aUuuKU U BLICOKUM YPOBHEM XUOKOCTU Ans obecnedyeHus
BO3MOXHOCTWM HOPMarnbHOIO OCTaHOBA yCcTaHOBKW. [ns obecnevyeHuns HageKHocTH cpabaTkiBaHWA aBapuiiHORN
CUrHanmsauuy BEepPXHero ypoBHs LOMYCKaeTcs yCTaHOBKa OyOnupyloLwmx AaT4HMKOB BEPXHeEro yposHs. B ce-
napaTopax Heobxo4MMOo NogAepKuBaTh MUHUMANbHBLIE YPOBHWU XUOKOCTW ANs obecnedyeHns Hanm4ins gocta-
To4Horo ceobofHoro obbema npu cbpoce noToka chnouaa Ha daken. [aTunkyM ypoBHS OOIKHBI 0becnedynTb
HaOEeXHYK 3KCnnyaTauuio Npu MMHMManbHOW pacyeTHOW TeMNepaType cenaparopa.

8.3.12.10 HaznaueHWe rugpaBnvyeckoro 3ateBopa npueeneHo B 7.4.3.5, B TOM 4ucne BKAo4YaeT W
npenoTepalleHe BO3MOXHOCTM MOoAcoca Bo3Ayxa B hakenbHbIA KOMnnekTop npu cbpoce noToka ¢ BbICOKOR
TEMNepaTypoi, OXNaxaoeH!uM U/unmM KoHgeHcauu NapoB, Manoi CKOPOCTW NOTOKa WUIM ero OTCYTCTBUS, B pe-
3ynbTaTe Yero B hakernbHOM KONMMeKTope MOXET BO3HMKaTb COCTOsIHME Bakyyma, 470 0DycrnoBrnvBaeT BO3MOX-
HOCTbL MOACOCA BO3AyXa B hakenbHYyH CUCTEMY Yepe3 haKkenbHbIN OronoBoK.

8.3.12.11 CkopocTb CcXaTusi NapoB yBeNUYMBaEeTCH, ecrn oxnaxaeHue npuBoanT K KOHOEHCALUU KOM-
NOHEHTOB, CoAepKalLnXca B rase.

PakTopbl, KOTOPbIE A0MKHbI BbITb Y4TEHLI NPU BO3MOXHOCTW BO3HUMKHOBEHMS AAaHHOIO npouecca:

- BO3MOMKHOCTb CXKaTWA rasa npu ero oxnaXKaeHuu;

- 0bbem hakenbHOW CUCTEMBI;

- repMEeTUYHOCTL (hakensHOW CUCTEMbI;

- OXugaeMas CKOpOCTb OXNawaeHus hakenbHOW CUMCTEMbI, HA KOTOPYI BAUSAKT Tennousonauyusa/obo-
rPEBR UMK OXNaxkaeHue BETPOM WU/UNn SOXOEM.

8.3.12.12 [na npepoTBpalleHus nogcoca Bosayxa Heobxogumo, 4ToGbl BbICOTa BbiXOZa MOTOKa W3
rTMAPaBNMYECKOro 3aTBopa, MMOTHOCTb M KOMMYECTBO 3aTBOPHOM XUAKOCTA B FMAPaBNMYECKOM 3aTBOpe
obecneynBanu npeaoTBpaLleHne npopbiBa rmapaBnMYecKkoro 3aTBopa M3-3a Bakyyma, obpasoBaBLuerocs B
dakensHOM KonnekTope.

BbicoTy ypoBHSA Bhixoga NOTOKa M3 NMApPaBMMYECKOro 3aTBopa crneayeT M3MepaTb OT BEPXHEro YPOBHS
rmapaBnMYecKOro 3aTeBopa A0 HUXKHEro YPOBHSA FOPM3OHTaNLHOMO ydacTka TpybonpoBoga dakensHOro Kon-
nekTopa, pacrnonoXeHHOro nepea BrnyckHbIM OTBOAOM FMAPaBNUYECKOro 3aTBopa.

Heo®xoanMo y4uTbIBaTh, YTO YPOBHM pacnonoxeHus hakensHOro Konnekropa v apyroro o06opynoBaHus
MOTYT OFPpaHU4YMBaTL repPMETMU3UPYIOLLYIO CMOCOBHOCTE MTMAPaBNNMYeCcKoro 3aTeopa no BakyyMy.

[Mpy HeoBxooMMOCTM pacnonoXxeHus BXxoaHoro TpybonpoBoda ruapaBnMyecKoro 3aTeopa Bhille YPOBHS
dakenbHOro KonnekTopa NocnegHUn OOMKEH UMETL YKITOH ANS UCKINYeHUs 06pa3oBaHusl KApMaHoB.

Mpwn NpoeKkTUpPOBaHUK FMOPAaBMYECKOro 3aTBopa Heobxogumo obecneynTtb, YToBbl 06bEM 3aTBOPHOWN
XuakocTu (6e3s yyeta NoanMTbIBaloLWen XKMgKOCTI) 3anofHAN BEPTUKanbHbIA y4acTok Tpybonposoaa rnapas-
NUYecKoro 3aTBopa [0 YPOBHS pacyeTHOro Bakyyma.

BbicoTa rugpaBnM4yeckoro 3aTBopa, Kak NpaBuIo, CocTaBnsaeT He MeHee 3 M.

8.3.12.13 B pgononHeHwe K rugpasnuMy4eckoMy 3aTBOPY UMW BMECTO HEero Aonyckaetrcsl NpUMEHATh: B
repMeTUYHbBIX TEXHOMOIMYECKUX EMKOCTAX — ra3ofuHaMUYECKUI PEXUM 3KCNNyaTauun ¢ «a30THbIMY Oblxa-
HWEM MpKW YCNOBWUK, YTO EMKOCTN 060pya0BaHbLl CUTHANU3aTOPOM NpedenbHOr0 BEPXHETO YPOBHS 3aNONHEHUS,
perynaTopoM OaBreHusa U/unu pene AaBneHus/gaTtiukom gaBrneHus, KoTopblid obecnevmBaeT nogadvy 4onon-
HUTENbLHOro NPOLYBOYHOIO rasa B CUCTEMY MPU BO3HUKHOBEHWMW Bakyyma.

8.3.12.14 CnegyeT y4yuTbiBaTh, YTO AaBMeHWEe B hakenbHOM KOMfieKkTope, NpPU KOTOPOM ra3 HadumHaeT
NPOXoAWUTb Yepes3 rMapaBnUUYeckuii 3aTBOP, MOXET U3MEHATLCA B 3aBUCMMOCTU OT Ha3Ha4YeHus ruapasnuye-
cKoro 3ateBopa (T. e. npefoTBpalleHne MHUNBTpaUMKM Bo34yxa, SKCnnyaTauusa B Ka4ecTBe NnaMeracuTens,
YyCTpPOWCTBA ANSA CO34aHus cTyneH4yaToro cbpoca unu cpefcrea obecnevyeHus NpoOTUBO4ABMNEHWS B CUCTEME
pekynepauun dpakernbHOro rasa).

MOTOK, KOTOPbLIA MOXET MPONTKM Yepes rngpaBnvyeckuin 3aTBop, obpasyetcss npu gaeneHuu ot 50 go
3050 mm Bog. CT. unu Gonbwem. Tunosble rMyOuHbI (BbICOTbI CTOMNOa 3aTBOPHOW XUOKOCTW) rMapaBnnyeckux
3aTBOPOB 3KBMBANEHTHbI U3b6bITouHOMY AaeneHuto ot 13,8 oo 34,5 klNa gnga cTtyneH4ateix hakenos unm ot 6,9
po 13,8 klMa B cnyyasx, rae CNonb3yT CUCTEMY pekynepauunn dakensHoro rasa. [mybwHa rugpaenuyeckoro
3aTBOPAa, Kak npaBuno, 4omkHa coctasnsate 150 mm.

B pexnMe HoOpManbHOM aKcnyaTauni NOTOK rasa, KoTopbli NpeBbilaeT NPONYyCKHYH CNoCcobHOCTE dha-
KeNnbHOW YCTaHOBKM WNM MPOMYCKHY CMOCOOHOCTb YCTAaHOBKM pekynepauun grakenbHoro rasa, npuMBOOMT K
TOMY, YTO OTBOLAMMbIW a3 Ha4yMHaeT NPOXOAUTE Yepes rMapasnMyecknin 3aTeop.
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8.3.12.15 Cnepyet obecneuntb, 4ToBbl Yepe3 NPoeKTUPYEMbIA TMOAPABMNYECKWIA 3aTBOP MOT MPOXOAWTh
ras ¢ MMHMManbHbIMW NyNbCaALUAMUK B MOTOKE W/UMW MUHUMANbHBIM OaBNEHUEM rasa Bhille Mo TEXHOoMNornye-
CKOW cxeme.

8.3.12.16 B rugpaBnunyeckux 3aTBopax B Ka4ecTBe 3aTBOPHOW Cpefbl, Kak NpaBuo, UCNonsb3yT Bogy,
HO JonycKaeTcsd NPUMEHEHNEe U APYTrMX KUAKOCTeN.

Mpw BLIBOpE 3aTBOPHbLIX XUOKOCTEW TPebyeTcs YYUTLIBATh 3aLLUMUTY OT 3aMep3aHUs B XONOAHOM KIMa-
Te, pasgeneHue yrnesogopoaoB/BoAbl, BO3HUKHOBEHME NpOLecca YHOca XUOKOCTW, COBMECTUMOCTbL C MOTO-
KoM cOpOCHOI cpefdbl, CTOMMOCTb, FOTOBHOCTE K 3KCAMNyaTauun 1 yTUNM3auuio.

B ycTaHoBKax, B KOTOPbIX MCMOMb3YOT KPUOreHHbIE cpedbl, HanpaenaemMble B dakernbHbIA KONMNeKTop,
cnegyeT YyYUTbIBATb BO34ENCTBUE XOMOAHOW cpedbl Ha 3aTBOPHYO cpeay.

MmaopaBnu4eckre 3aTBOPbl HE CrieayeT NPUMEHATL B Crydae BO3MOXHOMO BnoknpoBaHua hakenbHoW cu-
CTeMbl B pe3ynsTate 06pa3oBaHus negsHol npobky. [ng npefoTepalleHus 3aMmepaaHns cnegyet NpUMeHaTh
anbTepHaTMBHbIE 3aTBOPHbIE XKUOKOCTW, HANPUMEpP CMeCh MMUKOMS/BoAbl UNN Opyrue.

8.3.12.17 lNpumepbl CXeM ruapaBnuyeckux 3aTBOPOB NpuUBeAeHsl Ha pucyHkax E.7u E.2.

Mmaopaenuyeckne 3aTtBopbl paboTakwT B Ka4ecTBe KOHEYHOro MMM BCNOMOraTernbHOro cenaparopa, no-
3TOMY UX cnegyeT pacCcHUThbIBaTbh HA OCHOBE TaKUX Xe MPUHLUWNOB, KOTOPbIe NPUMEHAIT ANA pacHeTa BepTu-
KanbHOro rpaBUTaLUOHHOrO cenaparopa.

B rngpasnuyeckom 3aTeope, Npyv HeobxoaMMOCTW, cnedyeT ycTaHaBnuBaTb AeMndupyroLLMe rnepero-
POAKMW, MpegHasHavYeHHble AN YMeHbLIeHUs BeNUYMHbl KonebGaHuin 4aBNeHWs, co30aBaeMbIX NnepemelleHuem
MXUOKOCTW B rMapaBnn4eckoM 3aTBope.

KoHcTpyKkuma rMapaBnuyeckoro 3aTBopa AOMKHAa BKMYaTh ycTporcTBo cbopa HedTH, obecneuunBato-
uee yganeHwe yrneBogopOLaHOM XMOKOCTKU, KOTOpasi KOHOEHCUPYETCA MpW NPOXOXAEHWW TMAPaBINYecKoro
3aTBopa. YcTpoiicTeo cbopa yrneBogopogHON MOKOCTU NOAKN0YAloT K ApeHaxHoMy TpybonpoBogy wnv Tpy-
BonpoBoay BO3BpaTa yrneBOLOPOAHON XMOKOCTU B TEXHONOMMYECKNIA NPoLecce.

8.3.12.18 CnepyeT obecneunTe BO3MOXHOCTbE HENPEPbLIBHOW MOA4ady NMOTOKA 3aTBOPHOW XUAKOCTW B
rmapaBnu4ecknii 3aTeop, 4YTo obecneynT NOCTOsIHHLIA cbop YyrMeBoLOpPOOOB, a TakKe NogaepKaHue pacHeT-
HOrO YPOBHSI 3aTBOPHOIM XWAKOCTW B rMApaBnMYeckom 3aTBope, cnpegensioliero paboTty rugpaBnvyeckoro
3aTBOpa B LUTATHOM pexuMe.

Ona obecneyeHns paboTel rMapaBnuyeckoro 3ateopa, obecnevymBaloT NOCTOSHHBIA KOHTPOIb 3a YPOB-
HEM 3aTBOPHOW XWOKOCTW B rMapaBnM4ecKOM 3aTBope u npoueccom cbopa yrneBogopoaoB — YCTaHOBKOW
cooTBeTcTBYoWMX KUIMKA.

8.3.12.19 Cxema nogkni4eHus rugpaBnu4ecknx 3aTBOPOB K CUCTEME, KaK NpaBuno, npegycMaTpuBaeT
BO3MOXXHOCTb NMPOBEAEHUs X TEXHWYECKOro 0BCnyKMBaHWA TOMBKO MOCME NOMHOro OCTaHoBa YCTaHOBKM.

8.3.12.20 B 3aBUCMMOCTM OT cOCTaBa OTBOAMMBIX ra3oB Ha dakene criegyeT obecne4yvmTb BO3MOKHOCTb
oT6opa Npob 3aTBOPHOWM KWAKOCTU MMAPaBNMYECKOro 3aTBopa hakenbHOM CUCTEMBI.

8.3.12.21 Tpebyetcs paspaboratb TexHW4eckue peleHusa ana otbopa npob, McKMYalwmne yTeuku
dhaKkerbHOro rasa wunu NocTynreHne Bo3ayxa B pakenbHy CUCTEMY.

8.3.12.22 lpw HeobxoouMocTu (BO3MOXHOM MOCTYNINEHUW B rMApaBlWYecknini 3aTBOp He MNpegycMo-
TPEHHbIX WTATHBIMKW YCMOBUSAMW IKCMnyaTalMu BeWecTB) crneqyeT NpefycMoTpeTb NPOMbIBKY rmapaBnude-
CKOTO 3aTBOpa BOAOW UIM OHUCTKY 3aTBOPHOW XKUOKOCTH.

8.3.12.23 BaxHO y4nTbiBaTb BO3MOXHOCTb MOSIBMEHUA NMUPOGOPHbLIX OTNIOXEHWA B rMApaBnuyvyecKkoM
3aTBOpe W, Kak crneacteue, HeobxogumocTb pa3paboTku MeponpusaTUA MO yOANeHWH YINeBoAOpodoB U3
rmapaBnu4ecKoro 3aTeopa c uensko obecneveHus ero 6e3onacHoro TexHMYeckoro obcnyxmMeaHus (mponapka,
NPOMbIBKa, MPOAYBKa NHEPTHLIM ra3oMm).

8.3.12.24 Bo3amOXHbIE YTEYKM rasza yepes ruapaBnuYecknii 3aTBop MoryT BbiTh BbI3BaHbI CregyHLWUMN
NPUYUHaAMN:

- Ype3MepHbIM NPOTMBOAABNEHNEM B pe3ynsraTe 3arpa3HeHusi, 3aMep3aHus unu obpasoeaHusa negs-
HbIX MpoboK B hakenbHOW cucteme (hakenbHOM OroroBke Mnu hakenbHOM CTBOME), KOTOPOE MOXKET BbiTec-
HWUTb 3aTBOPHYIO KWUAKOCTb U3 rMApaBnuyeckoro 3aTteopa;

- YTEYKW 3aTBOPHOW XUOKOCTU B TMOPaBNMY4ECKOM 3aTBOpE.

8.3.12.25 [Ins npegoTBpalleHnsi NpopbiBa NoToka rasa K dakeny, cnenyer obecneunTtb, 4TobLI Nno-
Wwanb nornepeYyHoro cevyeHUs MoToKa rasza Haj YpOBHEM 3aTBOPHOW XWOAKOCTU B rMApaBfiMYecKOM 3aTtBope
Bbina He MeHee, YeM B Tpu pasa bonklue nNnowiagm nonepeyvHoro ceveHns BnyckHoro Tpybonpoeoga.

[aBneHne B dhakenbHOM KONMekTope, MpyM KOTOPOM ras Ha4yuHaeT MpoxXoAuTb Yepes3 ruapasrivyeckun
3aTBOP, MOXET U3MeHATLCA (cMm. 8.3.12.14).
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My6uHy norpyxeHws Noakni4YaeMoro K ruapaenvyeckoMy 3aTBOpy BnyckHoro Tpybonposoga 3agatoT
TpebyeMbiM JaBNEHUEM, NMPU 3TOM CedyeT YYMTLIBaTb YAENLHYIO MNNOTHOCTL 3aTBOPHOM KUAKOCTY [cM. hop-
myny (44)].

Heobxognmo obecneyutb, 4Tobbl 3agaHHoe NpoTMBOAABMEHWE B rMapaBrM4eckoM 3aTBope He Bbino
fonblle MakCMMansHOro NPOTUBOAABMEHMS, JONYCTUMOrO B BhIMYCKHOM KonnekTtope (cm. 8.3.17). 3710 npo-
TMBOZABMNeHWE 3a0aeT MakcMManbsHoe paccTosaHue h [cm. hopmyny (44)], Ha KOTopoe NMorpyXaeTcst BMyCKHON
Tpybonposog.

p_102p

(44)
P
roe p — MakcuManbHoe abcomnmioTHOe AaBreHre Ha BbIXoLe M3 BbIMyCKHOro konnekTopa, kla;
p — NMNOTHOCTb 3aTBOPHON KMAKOCTH, Kr/MS.
Heobxoaumo, 4Tobbl NNolWagb NOBEPXHOCTU, KOTOPYK 3aHMMaeT ra3 Haf NoBEepXHOCTLI XKWMAKOCTH,
Obina Kak MMHMMYM paBHa NnoLlaan OKpYXHOCTU ¢ AvamMeTpom D, koTopas cocTaensiet 2d, rae d — aTo gua-
MeTp BrnyckHoro TpyGonposoaa raza. CoOTHOLIEHMe OOMKHO COCTaBNATL He MeHee 1:3, Torga

(D% — d?) = 3d2 unn D2 = 4d2 u D = 2d. (45)

BbicoTa napoBOro NpocTpaHcTBa B BEPTUKANbHOM rMapasnuyeckoM 3aTBOpe LOMKHa OPUEHTUPOBOYHO
coctaenate ot 0,5 8o 1,0 D. [Npu 3TOM MUHMMANbBHLIA pa3Mep BbICOThI NApPOBOro NPOCTPaHCTBA B BEPTUKAlb-
HOM rMapaBnuYecKoMm 3aTBope — He MeHee 1 M.

[na onpeneneHna NpoxogHOrO CeYEHWS TMAPaBMNMYECKOro 3aTtBopa HeobxoouMOo yuYMThIBATH BO3MOX-
HOCTb cbpoca BonblIOro NoToKa Napa C BbICOKOW TEMMNepaTypoi, NOCTYNAaLWEro B BbIMYCKHOW KOMMEKTOP.

Bakyym, cozfaBaeMblil NpU OXNaXaeHUW napa, MOXeT BTAHYTb 3aTBOPHYIO XUOKOCTb B KOMNEKTOpP, YTO
NpMBEOET K NPOPLIBY rTMApaBNUMYecKoro 3ateopa, U Tem cameiM Byget cnocobecTBOBaThL NoAcocy Bo3ayxa B da-
KenbHy cucTemy. [ins npefoTBpalleHns BO3HUMKHOBEHWUS 3TOrO NpoLuecca B KOHCTPYKUUKW BNyCKHOro Tpybo-
NpoBoAa HeobXo4MMO NpeayCMOTPeTh TEXHUYECKMEe peLleHusl No KomneHcauuu Bakyyma. CyMmMapHas BbicoTa
y4yacTka BnyckHoro Tpybonposoaa, NogkNio4YaemMoro K ruapasnvMy4eckoMy 3aTBOpY, ONpefensieTcs MakcumManb-
HbIM 3HaYeHNEeM BaKyyMMeTPUYeCcKoro AaBneHus.

Mpy BO3HWKHOBEHW MaKCUMaIribHOMO BakyyMMETPWYECKOro AaBfeHus cnedyeTt obecneynTs nocTynse-
HWe 3aTBOPHOWM XNOKOCTW M3 TMAPaBNVNYECKOro 3aTBOpa BO BMYCKHOW TpybonpoBoa, 4To, B cnydyae Heobxoau-
MoCTK, noTpebyeT yBenuyeHus obbema ruapaBnMyecKoro 3aTtesopa.

8.3.12.26 O6Wwnm KpuTepveM onpegerneHnss pa3mMepoB cenapartopa Afs cpefbl, XapakTepusyrLLencs
PE3KMM OXNaxKOEHWEM UMW KOHOEHCALMEN, ABNAETCH:

- CHUXXEeHUWe TeMneparypbl NOTOKa, NPY KOTOPOM TeMnepaTypa XUAKOCTWM U MapoB Ha BbIXoJe U3 cenapa-
Topa cocTaenseT ot 66 °C go 93 °C;

- Kak npaeuno, gonyuieHue, 4to ucnapsietca He 6onee 40 % vunu 50 % oT NocTynaroLWen KUOKOCTU.

8.3.12.27 [na cenapaTtopoB W rMapaBnMyecknx 3aTBOPOB 4OMYCKAETCS MPUMEHSITb Cregylolmne KoH-
CTPYKTMBHLIE 3MEMEHThI U TEXHWYECKUE pelueHus (Npy HeobxogumocTi):

- cTabunr3aTopbl NOTOKA HA NUHUAX BBIXOAA XUOKOCTM;

- naTpybKM BbIX0Aa XMOKOCTK M3 cenapaTopa/rnapaBnuyeckoro 3aTteopa, YANMHEHHbIE BHYTPb COCyAa,
Ans Toro 4yTobbl ApeHaXHbIM 0CafoK BeiNnagan B AaHHLIX COCYAaX, a He B HU3KUX Toukax TpybonpoBogos;

- 32Ty OT 3amep3aHuns (Tennousonauns, NprMMeHeHne cuctem oborpeea);

- TEXHNYECKMe peLleHns No yaaneHu Bogbl, NP1 HeoBXo4MMOCTH TpexdyasHoro pasgeneHus NoToka,

- Hanuuue nioydkoB (Natpybku pasmepom ot DN 100 go DN 200) B HWXHER 4acTu cocyaa AN BO3MOX-
HOCTW ero o4McTKU. Ha rnyxom donaHue natpybkoB ycTaHaBnuBatoT 3anopHyto apmatypy DN 40 wnmn DN 50
ANs NOMHOMO APEHUPOBAHUA COCYA0B NEPe OTKPbITUEM NKYKE;

- TEXHUYECKME PELLEHUA MO OTCEYEHMWHD, BEHTUNALMK, NPoaYBKe (Mponapke) U NogrotoBKe cocyda ans
BX0O[a nepcoHana npu Hanu4yum niK-nasa;

- ycTpoicTea Ansi oborpeBa cooepKMMOro cocyaa npu BO3MOXHOCTM CaMOOXNaXOeHusa cpefbl, Hanu-
YUK BSA3KMX U/UNK 3aCThIBAOLLKMX XUAKocTen. [pyu HeoBxoguMOCTH MCNONb30BaHUSA BHYTPEHHUX TpyBonpoBso-
OB (3MeeBMKOB) NapoBbLIX cucTeM oborpeBa obecnedMBaloT BO3MOXHOCTbL ApeHnpoBanus cocyga. Crieqyet
npenycMoTpeTk, YTobbl BHYTpeHHUE TpybonpoBoAbl MMENU YBEMUYEHHBIA JOMNYCK HA KOPPO3WKO U Bbinu Ha-
OeXHO 3akpenrneHbl Ans npefoTBpaLlleHNs MeXaHUYeCcKoro NoBpeXaeHus;

- Kak npaBuno, cenapartopbl U rMapasnuMyeckue 3aTBopbl IKCNNyaTUPYOT NPU HU3KWUX AaBreHuax. Onsg
obecneveHnss NPOYHOCTM KOHCTPYKLMKM CENapaToOpoB MNPy SKcnnyaTauun hakensHOW CUCTEMBI HA J03BYKOBbLIX
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CKOPOCTSX MOTOKa UMW B APYrMX Cry4asiX HW3KOro AaBfieHWsl B CUCTEME NMPUMEHSAIT MUHMManbHOe pac4HeT-
Hoe uM3bbiTouHoe gaeneHue 345 klMa. Heobxogvmo obecneunTs, YTODOLI COCYA C pacyYeTHbIM W3DBLITOUHBIM
nasneHvem 345 kla He pazpyLluancs B cny4Yae MrHOBEHHOIO BbIrOPaHUA COOepXalluencs BHYTPU Hero cpeasbl.
YrneBo4opOAOBO3AYLLIHBIE CMECU ONpPefeneHHOro CTEXMOMETPUYECKOTO COCTaBa MOTYT BbI3biBaTb MUKOBLIE
OaBneHusi B3pbiBa, B CEMb-BOCEMb pa3 npesbiwatwme abconoTHoe pabodee gasneHune. Kak npasuno, ru-
OpaBrnuyeckne 3aTBOopbl, NMpUMeHAeMble AN aKkenoB C A03BYKOBbLIMW CKOPOCTSMU CKUTAHWUS, SKCMMNyaTupy-
10T B AvanasoHe n3bbiTouHoro aasneHus ot 0 go 34 kla;

- NpW NPOEKTUPOBaHUN NATPyOKOB, KpENIEeHUN, oNop, BHYTPEHHUX YacTel cOCya0B crneayeT yYMThIBaTh
yoapHble Harpysku, KOTOpble NPMBOOAT K TEMNMOBbLIM BO34ENCTBUAM, BbiNaAeHUo ocaaka KUOKOCTU Uny pac-
LUMPEHWIO Fa3a;

- YCTaHOBKY KpaHoB oTbopa npob Ans KOHTPOns YPOBHSA XXWMAKOCTU B AOMOMHEHME K yPOBHEMEPAM UMK
BMECTO HUX;

- TEXHUYECKWE CPeacTBa OMsl HEMPEPLIBHOMO UMY NEPUOAMYECKOro PyyYHOro yaaneHus BEpPXHEro crnos
yrmeBoJOpPOA0B, KOTOPbIE MOTYT HAaKannMBaTLCHA Ha MOBEPXHOCTU 3aTBOPHOW XuakocTu. JonyckaeTcs npume-
HeHWe HenpepbiBHOro cbopa yrneBogoOpOAOB NOCPEACTBOM NOCTOAHHOrO A06aBneHnsa 3aTBOPHOW XUOKOCTU
W nepenvea B TpybONpoOBOA OPEHaXHOW cucTeMbI. [JonyckaeTcs NpUMeHATL cpeacTsa Ans nepuoguyeckoro
MOBLILLEHUS YPOBHS 3aTBOPHOM KWOKOCTW C LENb BbITECHEHWS XKUAKOCTW C MEHbLUEN NIOTHOCTEI U ee ne-
penycka B ycTpoicTBO Ansa cbopa yrnesogopoaoB. [1pu npoekTMpoBaHuK AaHHOW CUCTEMbI Heobxoaumo uc-
KNHYNTE BO3MOXKHOCTb HAKONMeHUs Nerknx yrneBogdoponoB, YTO MOXKET NPUBECTU K BO3HUKHOBEHMWIO NOXKHOMO
(HepacyeTHOro) sanuparLlero adekTa;

- npuMmeHeHune KNIMunA, koTopble AoMmKHEl BbiTh HAaAEKHbI, MPOCTbI B TEXHUYECKOM 0OCNYKMBaHWUKU (MOH-
TUPOBAIMCb CHapPYXW U MMHWK NOAKNI0YeHMsA 6binu obopyaoBaHbl OTCEKaLW MMM Krnanadamu). MNpu sTom npu-
MeHeHWe 3anopHoil apmaTtypbl ¢ DonbLUOKM NponyckHOW cnocoBHOCTLIO, Kak NpaBuno, bonee npegnoyTnTens-
HO, YEM UCMONb30BaHWe OPOCCENMUPYOLLNX KranaHoB C Marnoi NponyCcKHOW CNOCOBHOCTLIO;

- cpefcTBa Ansa ycTaHOBNEHWS U NOAAEpKaHWUs 3adaHHOro YPOBHS 3aTBOPHOM KMOKOCTH B TMApaBnuye-
CKOM 3aTBOpe;

- NpX BO3MOXHOCTU BO3HUKHOBEHWA NPOLLECCOB KOPPO3UM Ha rpaHnLe KOHTaKTa 3aTBOPHOM XMAKOCTU U
napoB criefyeT NpenycMOTpeTh COOTBETCTBYIOLLMIA JOMYCK Ha KOPPO3uio. Takas Koppo3usa MOXET MOsABUTLCH
W B CUCTEMAX C YrNeBogopoAaMu, B KOTOPEIX B KaYecTBe 3aTBOPHOW XWOKOCTW UCMONb3yT BOAY, a Takke B
HWU3KMUX TOYKaxX CUCTEMDBI.

8.3.12.28 BbIbop TeXHWYECKOrO pelueHus no OTBOAY >KMAKOCTM M3 cenaparopa 3aBMCHT OT XapakTe-
PUCTMK U OMAacHOCTEN, CBA3AHHbIX C OTBOAMMbBIMWN KUAKOCTAMWU. KOHCTPYKUWMS cUCTEM OTBOAA XUAKOCTHU U3
cenapaTtopa 3aBWCWT OT pasmepa cocyda, o0bemMa KUOKOCTH, NOCTYNMBLUENA B CUCTEMY, a TaKkKe BEPOATHOCTH
ee NOCTYNMNEHWUs B CUCTEMY.

8.3.12.29 B npocTon cucTeMe 0TBoAa XWMAKOCTWM M3 cenmapaTtopa cocyd MoxeT ObiTb obopygoBaH
TOMBKO YyNPaBnsieMbiM BPYYHYH APEHaXHbIM KNanaHoM 1 yKkaszaTenbHOW KONOHKON ANs KOHTPOMNS 3a YPOBHEM
XUOKOCTH.

8.3.12.30 Kak npaBwuno, Ans yoaneHus XUAKOCTW M3 cenapartopa WCMonb3yiT HacocHoe obopynoea-
HKe.

8.3.12.31 Hacochkl OTKa4ku XWUOKOCTW U3 CenapaTopoB AOMKHbI OblTb paccyYnTaHbl HA MUHUMAaNbHbIA
Hamop Ha CTOpOoHe BcacbiBaHWs. Npu onpegeneHn TEXHUYECKMX XapakTepUCTUK HACOCOB HeoOX0aAUMO y4u-
ThiBaTb MakCUMManbHy TemMnepaTypy nepekavyvBaeMon KXKUAKOCTH.

8.3.12.32 XwngkocTb U3 cenapaTtopoB, Kak NpaBuno, 0TKa4MBaT HACOCAMK OTKaYKKU KMOKOCTM B TEXHO-
NorMyecKuid npouecc cbopa v NoAroTOBKM NacTOBOW MPOSYKLNH.

8.3.12.33 Kak npaBuno, ycTaHaBnvBalT JaT4MK aBapuMHOW CUrHanu3auuM O BLICOKOM YDPOBHE XWA-
KOCTW B cenapartope, MecTHbI NYCKOBOW MOCT yNpaBneHus W JaT4nMK aBTOMaTWYecKoro ocTaHoBa ABurarens
Hacoca OTKa4YKu XUOKOCTH.

8.3.12.34 lpw ncnonb3oBaHWM B CUCTEMAaX OTBOAA MUAKOCTU U3 CernapaTtopa CINOoXHbIX CXEM Criedyer,
npv HeoBxooMMOCTH, OONOMHUTENBHO NPUMEHATE AATYMKA aBaAPUAHON CUTHANM3aunun O BbICOKOM M HU3KOM
VYPOBHSIX KWKOCTW B cenapaTtope WU perynatopbl ypoBHS XWOKOCTWM B cenapatope, KoTopble ynpasnsiT AWc-
TaHLUMOHHO ynpaBnseMblM ApeHaXKHbIM KNanaHoMm W/unmM HacoCOM OTKaYKMW XUIOKOCTH.

Mpn 3aTOM peKoMeHAYyeTCA NPUMEHATE OBYXNO3NLMOHHBIA 3an0opHLIA KNnanaH (MOMOXeHNa «OTKPbITO —
3aKpbLITO» ), HO AOMYCKAETCA UCNONb30BAThL U APOCCENUPYHOLLMIA KranaH.

BbICOKMIA ypOBEHb XMOKOCTM B cenapaTope HeoOXoOQMMO OrpaHu{uTh, YTODbI HE yMeHbLaTk Nnowaib
NonepevyHoro cedeHnsa Ans npoxona napos.
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3ajaHHbIA HWXKHWIA YPOBEHb XWOKOCTU OOMKEH NPedoTBpaTuTh NnonagaHue napoe B CMCTEMY OTBOAA
KUOKOCTMN.

8.3.12.35 Tnapaenuyeckui 3aTBOP crieqyeT pacnonarate Mexny dakensHblM cenapartopomM 1 akernb-
HbIM CTBOMOM, HACTOMbLKO BNM3KO K hakenbHOMY CTBOMY, HACKOILKO 3TO TEXHMYECKU BO3MOXHO.

CrnegyeT NpUMeHATb TMAPaBNUYEecKre 3aTBOPbI, KOHCTPYKUKMS KOTOpPbIX oDecnevymMBaeT UX YCTaHOBKY B
OCHOBaHue akenbHoro cteona. [laHHasa KOHCTPYKUMS rMapaBnnMYeckoro saaTBopa MOXeT COCTOATL U3 cocyaa,
YaCTUYHO 3anOfIHEHHOTO 3aTBOPHOM XMOKOCTbHO.

8.3.12.36 Heobxoaumo npefycMOTpeTb TEXHUYECKUE pelleHUs No MUHUMU3aLMM Nynbcaunii YpoBHS
3aTBOPHOWM XWOKOCTW B rMapaBnuyeckom 3ateope. [1ns 3Toro cnegyeT yBenuunTh AUaMEeTP BNYCKHOro Tpybo-
npoBoAa rmapaBnnyeckoro 3aTeopa Ans CHMXeHWs CKOpPOCTU rasa.

Ona nogoepxanus paboyero ypoBHA 3aTBOPHOI XUAKOCTH B rTMApaBnMyYeckom 3aTBope, Ha TpybonpoBso-
[e MNofayvv B Hero 3aTBOPHON XMAKOCTU, HEOOXOOUMO YCTaHOBWUTL PErYNIMPYIOLWMIA KnanaH yPOBHS KUOKOCTH
B MrMApaBfM4eCcKOM 3aTBOpE.

Onsa koHTponsi paboyero ypoBHsA 3aTBOPHOW KUOKOCTW, Kak NpaBunio, NPUMEHSIT AaTYnKN aBapuiiHoRn
CUrHanmsauum 0 HU3KOM M BEICOKOM YPOBHSAX 3aTBOPHOM XUAKOCTU.

8.3.12.37 [Anqa yoaneHus 3aTBOPHOW XMOKOCTW M3 rMOpaBnMyeckoro saTeopa crnegyeT npefycMOTPpETb
Hanuuue gpeHaxHoro TpybonpoBoga ¢ COOTBETCTBYIOLLEN 3aM0opHON apMaTypon.

8.3.12.38 OT1BOAMMYIO 3aTBOPHYIO XWAKOCTb CreAyeT HanpaBnsaTb B TEXHONOrMYeckunin npouecc cbopa
¥ NOArOTOBKW NAaCTOBOW MPOAYKUMK UMK cucTeMY cbopa OnacHbIX APEHaXKHLIX CTOKOB.

Mpn HeobxogumocTu, obecrnevmnsaloT 0borpeB CUCTEMBI.

8.3.12.39 Tpwu yBenuueHun guameTpa BNyCcKHOro TpybGonpoBoaa ruapaennyeckoro 3aTeopa Heobxoam-
MO U3MEeHSATL AMaMeTp rMapaBnMYecKkoro 3aTeopa And nogaepxaHus cooTHoweHus 3:1 (cm. 8.3.12.25).

8.3.12.40 KoHTponb 3a napameTpamu nNpoLecca oxXnaxaeHus u/unu KoHaeHcauum cpefbl cnegyeT npo-
M3BOAWTb MOCPELCTBOM YCTAHOBKW CWMrHanmsatopa TemnepaTypbl Ans noToka cntiowvaa, cbpackiBaemMoro ¢
Lenbi CHWKEHWA daBreHus.

8.3.12.41 HuxHWA YpOBEHb XNOKOCTU B haKerbHOM cenapartope, paspsnHoOn eMKOCTU NpU pe3koM OX-
naxaeHuW u/unn KoHAeHcauuKn yrneBoJopodoB, KaK NpaBuio, KOHTPONMMPYOT B aBTOMaTUYeCKOM peXnMe.

8.3.13 ®akenbHbIe cUCTEMBI

8.3.13.1 ®akenbHble CUCTEMBI AOMKHLI 0DecnevYnTe MUHUMAaNBHBLIA YPOBEHL 3arpsi3HEHUS OKPYXako-
wenl cpeabl. llpu npoekmuposaHuu ghakenbHoU cucmeMbl Heobxodumo pykogodcmeosambca mpebosaHus-
MU Hacmosueao cmaHdapma U nonoxeHusmu [3].

8.3.13.2 B nopnyHkTe npuBegeHbl TpeboBaHWs, onpejenswoliuMe napamMeTpbl akenbHBIX CUCTEM.
Obwure nonoxeHus, onpefensawllne AaHHele TpeboBaHWs, NpuBeneHsl B pazgene 7. PacueTbl KOHCTPYKLMK
daKkenbHOW yCTaHOBKMW, NpuBeAeHbl B npunoxeHun D. dakenbHble YCTAHOBKU OOMKHbLI ObITh 060pyaOBaHbI
cTabunuaatopamu nnaMeHu, orpaHUYMBaLLMMIK NNoLlans NoToka Ha BenuuunHy ot 2 % go 10 %, uto crnegyeT
YYUTLIBATL NPW ONpegeneHnu napamMmeTpoB akensHON CUCTEMbI, B TOM Y1CNe U DakenbHOro Konnekropa.

HoMuHanbHbIA guameTp oakensHOro CTBoMa, Kak npaBumo, paccy1TbiBaT, OCHOBLIBAACH HA BEMWYM-
He CKOpOCTM MOTOKa C y4eTom nepenaga nageHus gasneHus. Heobxogoumo obecneqnTb, 4YTOObI BenuyMHa
cKopocTu noToka He npeebiwana 0,5 yucna Maxa gns NMKOBOro KpaTKOBPEMEHHOIO NOTOKa, U NoagepKaHue
CKOpOCTW MOTOKa Ha ypoBHe BenuuuHbl 0,2 yucna Maxa B WTaTHLIX YCNOBUAX 3KCnnyaTtauuu ansa dakenos
HU3KOro AaBreHus, YTO 3aBUCUT OT criedyroLwux yakTopos:

- 00bEeMHOro COOTHOLIEeHUA MakCUMMarnbHO BO3MOXKHOMO NoToKa cbpoca Ha dhaken W cpeaHero noTtoka
cbpoca Ha chaken;

- BpEMEHW, YacTOTbl M NPOOOITKUTENBHOCTU TaKUX NOTOKOB;

- PAcYETHLIX KPUTEPWEBR, YCTAHOBIEHHBIX B npoekTe Ana obecnedyeHus ctabunusaumy ropeHus Ha
cakene.

Heobxoanmo npuHATE K CBEOEHUH, YTO haken C OKONO3BYKOBOW CKOPOCTBIO MOTOKA crefyeT npuMe-
HATL ONA DaKenoB BbICOKOro OaBreHud. besabiMHbIe (hakernbl paccyUTbIBAOT ONA YCNOBUMI, MPU KOTOPBLIX
OHW JOJKHbI 3KcnnyaTupoBaTtbes, 6e3 Beinycka AbiMa B atmocdepy. Popmyny (25) cnedyeT Mcnons3oBath
ANns BbluMcneHus Yiucna Maxa (cm. 8.3.71.15). OrpaHnyeHUsi MO CKOPOCTK, OnpeaensemMble perynmpyoLwmMmMim
YCTPONCTBAMW, HE MPUMEHSIOT K (DaKenbHLIM CUCTEMAaM MpW 3KCMnyaTauuyM B YCNoBUAX aBapuinHoro cbpoca
OaBneHus.

CHwxeHue gaBneHus ¢ BenudnHol nepenaga go 14 kla, kak npaBuno, UCnonb3yT Ha akensHoM
oronoske. CnegyeT y4uTbIBaTh, YTO (hakelnbHble Orof0BKKM BbICOKOIO AaBMNEHWs C COOTBETCTBYHOLeNn cTabunu-
3auuer nnamMmeHn 4OoNyckaeTcst 3KCNyaTMpoBaTh NpK NageHny gasneHus bonblue yKasaHHOoro 3HavyeHns (mpu
n3bbiTouHoM gaeneHun 700 kMa w/mnu Bonble. H1U3kas CKOPOCTb NOTOKA Ha (PakenbHOM OroMNoBKE MOXET
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NPWBOLMTL K €ro NoBPEXOEHUIO OT Neperpesa u koppo3un. CnegyeT Takke yYUTbiBaTb BO3MOKHOCTb BIUAHUSA
BETPOB, 3aMeOnsoLWnX NPOLECC ropeHus rasoe Ha dakene. 30Ha HU3KOro AaBNeHUs Ha NogBeTPeHHOM CToOpo-
He dakenbHOro CTBONAa MOXET NPMBOAWTbL K TOMY, YTO ropsilliMe rasbl ByayT noctynaTb BHW3 NO (hakenbHOMY
CTBOMY Ha paccTosHve 3 M unu bonee.

BbicoTa dakensHoro cTeona, Kak npaBuno, OCHOBbIBAETCS HA UHTEHCUBHOCTU TEMMOBOMO U3MNyYeHus,
co3gaBaemoro nnameHem dakena. MNpumensoT dopmyny (22) B 7.4.2.3. CTeneHb nopaxeHus nepcoHana B
3aBUCUMMOCTW OT MHTEHCMBHOCTM U3MNy4YyeHusa NpueegeHa B Tabnuue 8.

Ha xapakTepuCTWKM W3My4YeHuUs BNUAET KadyecTBO CxuraHua. Cnegyet cuMtaTb, YTO WCMOMNb30BaHUe
OONU uanyd4aemoro Tenna F, npeacraeneHHon B Tabnuue 712, npuBoauT K BoIBopy He0BXOAWMOW BLICOThI a-
KerbHOro CTBOMa, HO NpW 3TOM ee criefyeT onpefensTh C 3anacoMm.

Heobxogumo yunTbiBaTh (hakTop BO34ENCTBUSA BETPA Ha OTKIOHEHWEe MMaMeHW, KOTOpoe TEM CambiM
M3MEHSIET paccTosiHUE OT LeHTpa nnamMeHu, CHMTarLWerocs UCTOMHUKOM CYMMapHOro TEeMNNOBOro U3nyyeHus,
Nno OTHOLLEHMWIO K MecTopacnonoxeHuo ycrtaHoBku. O6obLlleHHas KpyMBasa ANSA annpokcumalMM BO30eNCcTBUA
BETpa NpUBeEeHa Ha pUCYHKe 5.

B cnyuyasix, korga cylecTByeT BO3MOXHOCTE paccenBaHna cOpOCHBIX ra3oB B aTMocdepe, CBA3aHHas
C 3aTyxaHuem dhakena, Ans onpefeneHus BepoATHOW KOHUEeHTpauuu Takux BeLLecTB B paccMaTpuBaemMomn
TOUYKe pekoMeHAyeTCcs MCMNonNb30BaThk MHdOPMaLMIO, NpuBedeHHy B 7.3.1.

CnenyeT NnpMMeHATb BEPTUKanNbHble hakernbHble YCTaHOBKW C TOPernkammn ¢ HBKHUM U BOKOBbIM pO3XK-
rom nrameHu, roperkamm co CTyneH4YaTbiM U HeCcTyrneH4YaTbIM CUraHUeM rasoB, NapoBbIMU rOperikamu, roper-
KaMu ¢ NpUHYaUTENbHOW Nnogadven Bo3ayxa, MexaHM4eckMMmn ropenkaMm Unmn ropernkaMmm ¢ ecTeCTBeHHOW THAroN.

8.3.13.3 NHdopmauuns No NpOEKTUPOBaHUID

BeagbiMHYyKO akcnnyaTtauuio dakenoB OCTUralnT pasnuMyHbIMK MeTodaMu, BKAOYasa HarHetaHue napa,
HarHeTaHnWe OTBOAMMOFO ra3a BbICOKOro AaBneHus, NPpUHYOUTEeNbHY nogady Bo3gyxa, aKcnryarauuio rope-
NOK C NpegBapuTernbHbIM CMellUBaHMEM WMKW pacnpegeneHve cOpocHOro NoToka Yyepes onpeneneHHoe Ko-
nu4ectBo ropenok. OQHUM K3 pacnpocTpaHeHHbIX TUNoB Angd 6e3gbiMHOM aKcnnyaTauun dakena saBnsaeTcs
dhaken c HarHeTaHuem napa (cm. 7.4.3.2).

Obbem napa, Tpebyembiin Ansg Ge3ObIMHOIO rOpeHWs, 3aBMCUT OT MakCMMamnbHOrO pacxofa rasa, Ha-
NpaensemMoro Ha CuraHue, U ero xumuyeckoro coctaea. OCHOBHbIMKW NapamMeTpaMKn, KOTopble Heobxogumo
yunTBIBaTL ANs obecnevyeHna 6e30bIMHOIO ropeHus, SABNAKTCA HEHACILLEHHBIE YINeBO40POAL!, NPOLEHTHas
O0NSA UHEPTHbLIX KOMMOHEHTOB M OTHOCUTENbHAA MOMNEKynsapHas Mmacca cMeck COpPOCHbIX ra3oB.

dakenbHaa cuctema gormkHa obecneynTb BesgbiMHOE CXKUraHue cbpacbiBaeMblX rasoB U napos. Tpe-
BoBaHUA K ALIMHOCTU NPU CXUraHUKM akernbHbIX cOPOCOR onpefensatoT NonoXeHUsa cooTBeTCcTRyoWwen H.

OanHble Tabnuuel 13 cnegyet ucnonb3oBaTth ANs OueHkn TpeboBaHWMiA K napam B 3aBMCUMOCTM OT UX
XUMUYECKOro cocTasa. [laHHyH OLEeHKY criefyeT BhINOMHATL, OCHOBLIBASICL Ha yAeNnbHOW MaccoBOW Jone ro-
ptoYero KOMMNoHeHTa B cMmecK (T. €. Be3 yyeTta MHEPTHbIX KOMMOHEHTOR).

B cootBeTcTBUMM ¢ 8.3.12, ogHUM M3 Haubonee pacnpocTpaHeHHbIX MeTO4OB MpedoTBpalleHus pac-
NpocTpaHeHus nnaMmeHn no pakensHOW CUCTEME B pe3yrnbTaTe BO3MOXHOIo NOCTYNMNeHus Bo3ayxa aBnaeTcs
yCTaHOBKa rMapaenuyeckoro 3ateopa. HenpepbiBHYO nogadvy npogyBOYHOro rasa ¢ COOTBeTCTBYHLLEN CKOpPOo-
CTbIO TaKXKe credyeT UCNOMb30BaTh A5 CHUXEHUA BO3MOXHOCTHU MPOCKOKa MNaMeHu oT ropernku ¢ rugposar-
BOpoM Wnu 6es Hero.

MHpunbTpaumio Bo3ayxa BHU3 No pakenLHoMY CTBOMY Kak pesynsrarta Bo3foercTBusA BeTpa unu addek-
Ta pasHOCTU NNOTHOCTEN BO3gyxa M cOpOCHOro rasa criefyeT CHMXaTb NOCPEACTBOM MOAayn NPOayBOYHOMO
rasa. [pn aToM cnegyeT yunTbiBaTh, 4To Tpebyembld 06beM NPOAYBOYHOIO rasa MOXeT ObiTb YMEHbLUEH NpU
MCNonb30BaHWK ra3oBOro 3aTBopa (Hanpumep, ra3oBoro 3aTeopa dakenbHoM cucTemMbl, paboTaloLwero Ha pas-
HWULE NNOTHOCTW ra3os, UMW ra3oanHaMU4ecKoro 3aTeopa; cm. 7.4.3.6).

MpUMeHUTENLHO K MPOAYBOYHEIM razaM, KOTopble ferdye Bo3gyxa, npuMeHsoT dopmyny (46) ons onpe-
OeneHus pacxofa npoayBo4YHoro rasa Q, H. M3/4, ¢ Lenblo cobnogeHnst Tpe6oBaHmMit O HeNpepbIBHO npogys-
Ke B OTKpbIThIX hakenax 6e3 BO3OeNCTBMSA ra3oBOro 3arteopa, paboTarolero 3a cyeT pasHULUbl B NIOTHOCTH
rasoeB WNv NpUMeHeHUs rasaoguHaMuU4YeckKoro 3aTeopa

‘n
346 1, (209 0,65
Q =190,8D ;In[O—} ZCi -K; |, (46)
1

2

roe D — puameTp dakensHoro cTeona, M;
y — BbICOTa (hakenbHOro CTBONa, NPW KOTOPOI 0XWAAETCA KoHUeHTpauus kucnopoaa (0,), M;
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O, — obbemHas gona kucriopoda, %;
C; — obbemHas ons KOMNoHeHTa i, %;

K,— — MOCTOAHHAsA AN KOMMOHEHTA /.

Hwwxe npmBeaeHbl TMNOBbLIE 3HaYeHUA K.

- Bogopog: K = 5,783;

- renun: K = 5,078;

- MeTaH: K = 2,328;

- a3oT: K = 1,067 (6e3 Betpa);

- a3oT: K = 1,707 (npw ckopocTk BeTpa NpubnuantensHo 7 m/c);
- 3TaH: K = —1,067;

- nponaH: K = -2,651;

- CO,: K =-2,651;

- C44t K=-6,586.

M punMmedHyaHune — BO,ElﬂHOI;I nap mnuv gpyrme KOHgeHCMpyruwKrecd BelecTtsa He NPpUroaHbl AnA MCnorb30BaHWUA B
KavyecTse NpoayBOYHBIX ra3oB.

®opmyny (46) gonyckaetcst ynpocTuTe A0 hopMynbl (47), NCNOMb3ys CTaHAAPTHLIE KPUTEPWUM OrpaHn-
YeHus obvemHon Jonu knucnopoda Ao 6 % Ha paccTosHuKM 7,62 M BHKM3 no pakenbHOMY CTBOMY (3a MCKIYe-
HWEM Tex cryyaeB, KOrda MeHbLUMe KOHLeHTpauMK Kucnopoda cnegyeT Ucnonb30BaTh A8 HEKOTOPBLIX XMMU-
YEeCKWX COedWHeHWUI, Taknx Kak BOAOPO):

Q=31,25D346 . K, (47)
rde Q — pacxof NpoAYBOYHOrO rasa, M3/y;
D — pgwameTtp hakenbHOro cTBona, M;
K — nocTtosiHHasA (CM. BbiLle).

Cnegyet yunTbiBaTh, 4TO €CNK ras, HaxogsawWwmMiAcs B hakenbHOM CTBOME (Hanpumep, BOAOPOA WK Me-
TaH), nerdye BO34yxa, OABNEHUE B €0 HUXKHEW 4acTM MOXET BbITh Hke aTMocdepHOoro gaxe npu Hanu4um
OTTOKA rasa Ha ero BepxHem cpese, YTo onpefernseT BO3MOXHOCTb NoAcoca BO3yXa B (hakerbHbIid KONMeKTop
M MOXET NMPUBECTU K BOZMOXHOMY BHYTPEHHEMY B3pbIBY.

Ckopoctu cbpoca, npeBbillaklme Te, KOTOpble onpeaensawnT no dopmynam (46), (47), byoyT BocTpe-
GoBaHbl:

- 4nga obecne4yeHns ycnoBKsa OTCYTCTBUSA BO34yXa B Nepuog nycka;

- B MEPEX0OHLIX PEXUMaX 3KCNyaTalmy, CBA3aHHbIX C MOYLLMM NPONUBHLIM OOXAEM, KOTOPbLIA OXNax-
naeT hakenbHbIA KONNEKTOP, NOABEPKEHHLIA BO3AENCTBMIO CONMHLA;

- nocre oTBoAa cbpackiBaeMblX ropss4MX KOHAEHCHUPYIOLLMXCA BELLECTB B (pakenbHbIA KONNeKTop;

- nocne oTBOA4a NOTOKa, cogepxauiero 6onblunMe KoNM4ecTea XMMUYECKUX COEAWUHEHWIA, KOTOPbLIE NErko
OETOHVPYOT UMW UMEKT aHOMAanbHO LWMPOKUE Npefenk! BOCNIaMeEHSIEMOCTHU.

Mpwu cBpoce rasoB UK NapoB C aHOMarNbHO BbICOKMMM CKOPOCTSAMMU FOpeHus, TakMx Kak BoOopon unu
aueTuneH, creayeT yYuThiBaTh BO3MOXKHOCTL MPOCKOKA NNamMeHu B (hakensHOM OrorioBKE BO BPEMSI UX CXKU-
raHus (cMm. 7.4.3.10).

HeoOxoanmo obecne4ynTb KOHTPOMb KONMMYecTBa U CKOPOCTH Noga4yu Npo4yBOYHOMO ra3a NpUMeHeHem
Aunadparmbl C NOCTOAHHLIM PAcXo4oM, poTaMeTpa Unu Apyroro yCTPONCTBA, KoTopble obecnevynBatoT Henpe-
PbIBHYH Nodaqy NoToKa U He NoABepXKeHbl MONIOMKe U HekoppekTHoW HacTpoinke KUIMnA.

[ns obecnevyeHns BocnnaMeHeHUa dakenbHbIX ra3osB Ans dakenbHbIX CUCTEM MPUMEHSAIOT NMUMOTHbIE
(OeXypHbIE) rOPENKX C HENPEPbLIBHBIM FOPEHWEM MMAaMEHU, OCHALLEHHbIE YCTPONCTBOM OUCTaHLMOHHOIO po3-
)ura. YCTpOWCTBO OUCTaHLMOHHOIO PO3XWra JOIMKHO 0becneynTs PO3XKUT MUINOTHLIX (OEXYPHEIX) ropenok ga-
Kerna, KOHTPOJSib HanM4Ms NnaMeHu Ha HUX MoCcpeacTBOM TepMmonpeobpa3soBaTtenei U nogaqy aBapuinHoro cur-
Hana o npekpalweHnn paboTbl MMIOTHLIX (OeXYPHbIX) TOPEnoK B COOTBETCTBYHOLLLEE NOMELLEeHNe ynpaBneHus.

dakenbHas yCTaHOBKA OomkHA BbiTb 0bopynoBaHa yCTPOWCTBOM OMCTAHLUMOHHOIO pPO3XUra 1 Henpe-
PLIBHOMO AMCTAHLWMOHHOIO KOHTPOMS Hanu4vsa niaMeHu, Hanpumep BuaeoHabnogeHus. YCTpoicTea ynpas-
MEeHWA CUCTEMOI pO3KMra NMUMOTHOWN (JeXypHOW) ropenkn Heobxogumo pacnonarate B HeNnocpeacTBEHHOW
BrmM3ocTH K OCHOBAHWIO (DakenbHOro CTBoMa, Ha yaanenuu no Bsicote MUHUMYM 30 M OT dhakenbsHOro oronoe-
Ka (cMm. 7.4.3.8).

Cnegyet obecneynTb HaAeXHy0 Nogadvy TOMAMBHOIO rasa K MUIOTHBIM (4eXypHBIM) ropernkam 1 yCTpon-
cTBaM ux posxura. [lna aToro He UCKNYaeTca NpUMEHeHWe OyBnMpyLWKUX CUCTEM anbTEepHATUBHbLIX UCTOY-
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HWKOB TOMMMBHOTO rasa. B ka4decTBe TONNMBHOIO rasa He cneayeT UCMoNb30BaTh OTBOAWMBIW ra3 C HU3KO3Hep-
reTM4eckuM cogepxaHuem. Kak npaBsuno, aonyckaercs yctaHoBka gybnupytowmnx KUMNuA, npegHazHayYeHHbIX
ansa cbpoca gaeneHus. HeobxogMmo npeaycMOTpeTh TEXHUYECKUE PELLEHUS, MO3BOMAKLIME UCKMTHYUTL BO3-
HWKHOBeHMWe npolecca obpa3oBaHUA rTMAPaTOBR B CUCTEMAX NOAAYN TONMMBHOIO raza. B cBA3un ¢ MansiM HOMK-
HanbHbIM AMAaMEeTPOM 1 BOMbLLIOK NPOTSXKEHHOCTLI0 TpybonpoBoAa Nogaqn TONMMBHOIO ra3a B BEPTUKAINBHOM
HanpasneHnn, oGycnoBneHHon BoNbLWOoK BbICOTOWN (hakenbHOro CTBOMA WM PACNONOXeHNeM yCTponcTB copoca
4aBneHusi, HeobXoaMMo NpefycMOTPETb TEXHWMHECKME PeLUeHUs Mo OTBoAY KoHeHcaTa, obpasoBaBluerocs
nocne cbpoca gaeneHusi B TpyGonpoesoae.

Mocne ycTpoWcTBa perynupoBaHWA OaBNeHUs, KOHEYHOro Mo TeXHONOrM4yeckKon cxeme, Heobxoanmo
YCTAHOBUTL AaT4YMK CUrHanM3auun o HU3KOM JaBNEHUN B NMHWK NO4A4YX TONMMBHOMO rasa Ha NUoTHble (ge-
KYPHbIE) TOpPenKu.

8.3.14 Ceeuun pacceuBaHunA

8.3.14.1 Tpu cBpoce ropioymx NapoB B atMoctepy BbIXoq N3 0TBoAsLWEro TpybonpoBoaa crnegyeT pac-
nonaratb Ha BbICOTE HE MEHee 3 M Haf cocegHMM 0GopyaoBaHUEM WIM APYron KOHCTpyKuuen (cm. 7.3). He-
06xoanMo NpefycMoTpeTs MEPONPUATUA N0 OPEHUPOBAHUIO KaX4oro oTeogdALlero Tpybonposoaa.

8.3.14.2 QuameTp TpybonpoBoga CBeYM paccerBaHusl cnefyeT onpefensTe MCXoOsd M3 OoMNyCcTUMOro
nageHus OaBneHus U 3Ha4eHWs MUHUManbHOM CKOPOCTH, KOTopasa TpebyeTcsa Ana npefoTBpaLleHns BO3HUK-
HOBEHWsI ONAacHbIX YCMNOBWIA, CO34aBaeMblX FOPIOYMMK UMW TOKCUYHBIMW COEAWHEHUSIMK Ha YPOBHe paboyen
30HbI Nnatopmbl. MeToasl pacyeTta, npUMeHsieMble K CBeYaM paccenBaHus, obecnevmsawwmmm cbpoc onac-
HbIX COeAWHEeHWUN, NpuBeaeHsbl B pasgene 7. Kak npasuno, Tpebyetcs BoibMpaTe TUNopasmep, npyv KOTOPOM
ckopocTb cbpoca notoka obecnedynBaeT onTUMansHoe pacceuBaHue (Hanpumep, ckopocTs 150 m/c). Heob-
X0OQUMO, YTODLI NpK BbIBpaHHOM TUNopasMepe cbpoc NPOM3BOOUIICS CO CKOPOCTBID, MEHbLUEN YeM CKOPOCTb
3Byka. B criyuae ecnu npu cbpoce ckopoCTb MOTOKa AOCTUraeT CKOPOCTM 3ByKa, TO MPW pacyeTe Benu4uHbl
nafeHns aaBneHust CneqyeT yuMTbiBaTh Nepenas 3HadyeHui gaBneHns, onpegensiemMblid B Todke cbpoca.

Hwxe npuBeneH npumep pacyera.

B pamkax gaHHoOro pacyeta npuHMMaloT cnegywwue ycrnosusa. MakcumanbHbIA pacxon npu cbpoce, co-
ctaenset 31,5 kr/c. OTHocuUTeNbHasA MonekynsapHaa macca napoe M paeHa 44. AbconoTHas Temneparypa na-
poe B TpybonpoBoae cBeuM paccenBaHus HenocpedcTBeHHO npu cbpoce T paeHa 361 K. CkopocTe cbpoca v
paeHa 150 m/c. ABconoTHOE AaBneHue napoB B TpybonpoBoae cBeYln pacceunBaHust HENocpeaCcTBEHHO Ha cbpo-
ce p paeHo 101 kla. Ma3oBaga noctosHHaa R paeHa 8,3. Torga NnoTHOCTL p, Kr/M3, onpefensawT rno copmyne

M-p _ 44.01

- =Y _1.48. (48)
R-T 83 361

p

Mnowane HakoHevYHUka Ar, M2, onpegensT no dopmMyne

m 315

AT:p-v:1,48.150:0’14' e

CnepogatensHo, cnegyeT BeiOpaTh TPyOy ¢ HOMUHaNbHbIM guametpom DN 400.

8.3.14.3 lpoeKkTupoBaHWe MeTannoKOHCTPYKLUN CBEYM pacceuBaHus crnefyeT BoIMOMNHATL Nocne onpe-
OeneHus napaMmeTpoB Tpybonporoaa O0TBOAA ra30B Ha CBeYy pacCenBaHus, B COOTBETCTBUM C 8.3.74.2, 1 BbI-
COThbI CBEYM pacCeUBaHUs ¢ y4eTOM TpeboBaHWiA, NPUBEOEHHbLIX B 7.3.

8.3.714.4 BblicoTa cBe4M paccenBaHWUa A0MKHa obecnednTs, YTOObl KOHLEHTPaLMS NapoB B HUXKHEW Tou-
Ke cBeuyu paccenBaHua Obina HWXKe HUXKHEero npeaena BocnnameHseMocT napor. TpeboBaHmsa K KOHUEHTpa-
LK1 BOCNNaMeHSLWMXCA NapoB OOMKHbLI ObiTh BbINONHEHbI Npu Bbibope ee 3HavyeHua B auManasoHe oT 0,1
0o 0,5 oT HWxKHero npegena BocnnaMmeHseMmocTu. CnenyeT yunThIBaTh, YTO ANA BhINOMHEHUS TpeboeaHuia no
obecnevyeHn0 OONyCKaeMoW TOKCMYHOCTU NapoB, MOXEeT noTpeboBaTtscs, YTobLI KOHLEHTpauusa napos 6bina
HWXEe, U B 3TWUX Cny4asix OHa, COOTBETCTBEHHO, Bbyaet onpegenswlwmum akropoM. [insa cnyyas BOZMOMKHOMO
BO3ropaHusa cbpacbiBaeMblX CO CBEYEN pacceuBaHuA NapoB Heobxooumo onpeaennTb MHTEHCUBHOCTL Te-
NI0BOTO U3Ny4YeHUs METO4aMK, UCMONb3yeMbIMK NPU pacyeTax akenbHbIX cuctem. CnegyeT NnpMHUMaTh BO
BHVMMaHMe, 4YTO JonycKaeMble Npefenbl MHTEHCUBHOCTY TEMMOBOro M3Ny4YeHus Mpu BO3ropaHun napoe, copa-
CbIBAEMbIX CO CBEYEN paccenBaHWUs U CKUraembiX Ha dhakene, OANHAKOBLI.

PacueT BbICOThI CBEYM pACCENBAHWA MOXET NOKA3aTh, UTO B KA4eCTBe onpedenstoLlero chaktopa cnegy-
eT NPMHMMAaTh MHTEHCUBHOCTb TEMMOBOrO U3MNy4YeHWUs, a He NMpoLLecC paccenBaHuns.

8.3.14.5 Tlpu NpoeKTUPOBaHUK CBEYN pacCcenBaHWs HE0BX0OMMO UCKITHYNTE BO3MOXHOCTb!

- CKOMMeHnsa XnaKocTy B TpybonpoBogax, NOAKMHOYEHHbIX K CBEeYe paccenBaHns;

- aBapuUIHOro BO3ropaHua cbpoca napoB OT MOMHWN.
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CrnegyeT y4uTbiBaTh, YTO B CMCTEME MOABOOSALUMX K CBEYe pacceuBaHus TpybonpoBogax MoxeT co-
BupaTbca XUOKOCTL BCNeACTBUE NMOCTYNMNEHNS B 3TY CUCTEMY MapoB ¢ BONbLUIONW MOMNEKYNAPHOW MacCcoK, KO-
TOpble KOHOEHCUPYHTCA NMpK TeMnepatype okpyxatwuwen cpegbl. Ecnu HakannueatoTca 6onblive obbeMbl
XUOKOCTU, TO NpK BbIOpOCE NapoB B 3Ty CUCTEMY OHWU, COOTBETCTBEHHO, ByayT cBpackiBaThcsl B aTMocdepy.

[na npenoTBpalleHnsa CKOMNIeHUs XUAKOCTU creqyeT UCKNioYMTL obpa3oBaHve kapmMaHoB B Tpybonpo-
Bogax U obecneynTb YKNOH TpyOONpPOBOAOB CUCTEMBI A0 OPEHAXHOIO YCTPOWCTBA B HUXHER Touke. [IpeHax-
Hbl€ YCTPOMCTBA MOTYT PYHKUMOHMPOBAaTL aBTOMaTMHYECKN NPKU YCTaHOBKE r’MApaBnN1MYecKkoro 3aTeopa, BblicoTa
3aTBOPHOM XWOKOCTU B KOTOPOM [0M¥Ha obecneymBaTb Hanop He MeHee Yem 175 % OT 3HaYeHusa NpoTUBO-
OaBNeHus npyu MakcumarnbHOW Harpy3ke CHUXEHWA OaBfeHus Ans UCKTYeHUs NPOHUKHOBEHWH NapoB Yepes
rmgpaBnuyecknin 3ateop. B KavecTBe anbTepHaTUBbl APEHaXKHOMY YCTPOWCTBY C rMApaBinMYecKMM 3aTBOPOM
Yy OCHOBaHWsl CBEYM pacceuBaHWsl JONYCKaeTca ycTaHaBMMBaTb COOTBETCTBYHOLWMIA cenapaTtop. JaHHbIN TUn
YCTaHOBKW CrnefyeT NPUMEHATb B Cly4asax, KOrda BO3MOXHO HakonneHwe 60onbLIOro KonvyecTsa XuOKoCcTu.
Mpyv BO3MOXHOM aBapuUiHOM BO3ropaHuM napoB, cOpacbiBaeMblX CO CBEYM pacCenBaHWs, OT MOMHWUKM UMK
OPYrMX NCTOYHUKOB crnegyeT NpUMeHsATs ANCTaHUMOHHOE ynpaeneHue nogaden napa Ha npogyBKy CBe4u pac-
CEeWBaHWA, YTO 0CODEHHO aKTyansHO ONs paloHOB ¢ BOMNbLIOK BEPOATHOCTEHO BOZHUKHOBEHWA MOMHKUA. [pu
OTCYTCTBMM Nofa4u napa Ha NpodyBKy CBeYM paccenBaHus B Criydae BO3HWKHOBEHMWS BO3ropaHusi Npyv Makcu-
MarnbHON pac4yeTHOW Harpyske (MNu Npu 3HadeHuW, BNM3kom K Hel) noxap, ¢ 6onbLWon BEpoATHOCTLIO, ByoeT
NpoJoMmKaTbCca U nocre ycTpaHeHWUst NMPUYUHBLI NPEBbILLeHUs OaBneHus ¢ yMeHbLUeHWEM pacxoda ropsLiux
napos.

8.3.14.6 YpoBeHb Wyma Ha paccTtosiHum 30 M OT To4kK Bbibpoca B atMocdepy npubnuxeHHO onpege-
nawT no dopmyne

Ly = L + 10Ig(0,59,, - ¢2), (50)

rae L,y 3HaYeHus ¢ — YPOBEHb LyMa Ha paccTosiHi 30 M OT TOYKM cbpoca B atmocdepy, ob;
L — ypoBeHb LUyma, B COOTBETCTBMK C rpacuKoM, NpeacTaBneHHbiM Ha pucyHke 12, ab;
q,,, — MAaccoBbll pacxof] Yepes KnanaH, Kr/c;
C — CKOpOCTb 3BYKa ra3a Ha BbIXOLE M3 KknanaHa, M/c.

Ha rpadhuke, npeactaBneHHoM Ha pucyHke 77, nokasaHa MHTEHCMBHOCTL 3BYKa, MU3MEPEHHAA KaK 3BY-
KoBoe AaeneHwe Ha pacctoaHuu 30 M OT HAKOHEYHWKa CBEYWM pacceuBaHWs, B 3aBUCUMOCTM OT OTHOLUEHUS
JaBneHui npu cbpoce Yepes knanaH cbpoca gaBneHus.

CkopocTb 3ByKa ¢, M/c, onpegensitoT no dgopmMyne

0,5
T
=912
c (M) (51)

roe k — nokasatenb aguabaTel Ans rasa;
M — oTHocuTenbHas MonekynspHasa macca rasa,
T — TemnepaTtypa rasa, K.
YpoBeHb Wwyma Ha pacctosiHui 30 M oT Todkun Bbibpoca B aTMocdepy crnefyeT paccyuTbiBaTh Creayto-
LKM 0bpasom:
a) BbIMUCANUTE 3HAYEHWE BbIPAKEHUS: 0,5c,rm . cz, BT;
b) BbIMMCHUTL 3HAYeHWe BbipaxeHus: 10 - !g(0,5qm02);
c) Ha rpaduke Ha pucyHke 11 oTNoXuTb 3HadeHue PR no ocu abcuMcc U HaWTUM COOTBETCTBYIOLLYHO
opouvHary;
d) cnoxuTb 3Ha4YeHUs, MoNyYeHHble Ha aTanax b) v ¢), u nonyunTsL 3HaveHne Ly, Npedcrasnsioliee co-
6o cpefHWIA ypoBEHb 3BYKOBOMO AaBrneHust Ha pacctosHun 30 m, ab.
MpennonaratoT, YTo:
- g, = 14,6 kr/c;
-k=14;
-M=29;
-T=311K;
- PR =48/16 = 3;

o o TE
o :91,2-[Mj - 353 mfc.
29
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X — oTHowWweHvie JaeneHunii PR, Y — ypoBeHb 3BYKOBOrO faenexus L, Ab

MpvumevyaHnme — PR — 3710 OTHOWEHWE aBCconioTHOMO CTATUYECKOrO AABNEHNA NEpen OrpaHnYeHnemM (Hanpu-
Mep, nepea natpybkom knanaHa cbpoca faBneHus) kK abconoTHOMY AaBMeHUo 3a orpaHuyeHeM Bo Bpems cbpoca gae-
neHus. B HEKOTOPBIX CryYasax KpUTUYECKMIA NOTOK MOXET BO3HWMKAaTL He TOMBKO B NaTpydKe knanaHa cobpoca gaBneHvs, Ho
1 B BbINYCKHOM OTBepcTun Tpy6Bbl Bolibpoca B atMocdepy. Toraa ypoBHU Wyma cknagbiatoTca (norapudmudecku). Jas-
nenve B TpyGe npw Beibpoce B atmocchepy paBHO OTHOWEHUKO abconioTHOro AaBMNeHWs B BbIMYCKHOM OTBEPCTUM TPYObI K
aTMocdepHOMY AaBNeHUIo.

PucyHok 11 — YpoBeHb 3BYKOBOro gaeneHus Ha pacctosaHum 30 M OT HaKOHEeYHWKa CBEYW paccevMBaHuns

Mony4atT cregytowmne pesynstaTel (B COOTBETCTBMM C BblWENPUBEAEHHLIM NEpeYHeM):

- (0,59,, - ¢°) = (0,5)(14,6)(353)% = 910 000;

- 10 - Ig(0,5q,,,¢?) = 60;

- U3 rpadhmka Ha pucyHke 71 HaxodAT, YTO OpAnHaTa, COOTBETCTBYOWAana 3HavyeHno PR = 3, paBHa 64;

-L3g =54 +60 =114 gb.

[MpyBeaeHHbIe Bhille BblYUCNEHUS] OCHOBaHLI HAa 0MNYLWEeHU 0 chepUyYHOCTU hpOHTa pacnpocTpaHeHus
3ByKa. Ecnu paccTtosiHua HaMHOro NpeBbILLAKT BENUYMHY BEPXHETO Cpe3a CBeYW pacCenBaHUA Had YPOBHEM
COOPYXEeHWU NnaTopMbl, HEOBX0AMMO K NOoMyYeHHOMY pesynsTaTy Aobaeute 3 b Ans ero KoppeKTUMPOBKK
Ha nonycdepuydeckyo onddyanio.

KoppeKkTupoBKa Nony4yeHHOro CChINOYHOrO Npeferna, CoOoTBETCTRYoLWero pacctosHuio B 30 M, Ha apyrve
paccTOsiHUS MOXET ObITh BbINOMNHEHA MO hopMyne

L, = Lgg — [201g(r/30)], (52)

roe Lp — YPOBEHb LyMa Ha paccTosiHuu r, Ab;
L,y — ypoBseHb wyma Ha pacctoaHum 30 m, ab;

r — pacCcTosiHME OT UCTOYHMKA 3BYyKa (HAKOHEeYHWMKa CBeYn), M.

Ona paccrogHun, npeebiwawwmx 305 M, cnegyeT ydYecTbe MOMEKYNAPHOE MormnoweHve wyma. Ecnu
KknanaHbl cbpoca gaBneHWs BO BpeMsl 3KCNyaTauuu co34atoT MOBbIWEHHbIA WYM, TO ero CHUXEHUSA MOXHO
400UTbCA HaHeceHWeM M30MALMKM BOKPYT KOprnyca knanaHa v yyacTka TpyObl 3a HMM, ANvMHa KOTOpPOro npu-
BnnanTensHoO paBHa NaTK guameTpam TpyDbl, cuMTasi oT KnanaHa.

Yposens wyma domkeH coomeemcmeosams FOCT 12.1.003.
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8.4 CucTeMbl NCNOMb30BaHWA rasa U3 CUCTeM OorpaHuvu4yeHunA n cﬁpoca AaBleHnA

8.4.1 O6wme nonoxeHUsA

8.4.1.1 3KonorMyeckne 1N 3KOHOMUYECKNE MPUYNHBI ONpeaenstoT HeobxoaMMOoCTe MCNONbL30BAHUA CU-
CTEM yTUNM3auuu akensHoro raza ansa ero cbopa v KOMNPUMUPOBAHKUSA C LIENMbK OaNbHENLWero Mcnonb3o-
BaHuA. dakenkbHbIN ra3, Kak NpaBuno, HanpaensawT B CUCTEMY TOMMUBHOMO rasa W/Mnu, B 3aBUCUMOCTU OT
cocTasa, UCMOMb3YIT ANA UHbIX Lenen.

8.4.2 Bonpocbl 6e30MacHOCTH

8.4.2.1 ®akenbHblie CUCTEMbI MCNONb3YIOT NS CXUraHnsa BbibpackiBaeMbIX NPOOYKTOB MPW WUTATHbLIX 1
aBapuiHbIX Bbibpocax. [insa aBapuiHbIX NOTOKOB (Hanpumep, OTXOASLWMWX OT KrnanaHoB cbpoca AaBneHus n3
CUCTEM CHIPKEHWA JAaBNEeHWsA 1 Np.), AomkHo BbiTh obecnevyeHo cBobogHOE NPOXOXKOEeHWE NOTOKa haKenbHOro
rasa k paxkeny. Metonbl UCNOMb30BaHWA haKenNbLHOro raza npueegeHbl B 8.4.2.7.

8.4.2.2 Tpwn ucnons3oBaHUK B COCTaBE CUCTEM YTUNM3ALUM (DAKENbHOIo ra3a KoMNpeccopoB, BCAChI-
BatoLLMe TpyBonpoBOAbl KOTOPLIX NOACOEeAMHEHBI HEMNOCPEACTBEHHO K dhakenbHOMY KOMneKTopy, Heobxoanumo
MCKITI0HYUTE BO3MOXKHOCTL NOSIBNEHMA 06paTHOro NoToKa Bo3ayxa OT pakena B KOMNPeccopbl NPU HU3KUX pac-
xogax cbpoca Ha thaken. TpebyeTca KOHTPONMPOBaTL COAEPKaHWe KMCropoaa B MOTOKe hakenbHOoro rasa.
CriegyeT npedycMoTpeThb CPeACTBA OCTAHOBA KOMMNPECCOPOB (PakernbHOro raza npy BO3HWKHOBEHMU NOTEHLN-
anbHO onacHbIX YCNOBUI B Mpouecce aKkcnnyataunuy cucteM yTunusaumm pakensHoro rasa.

8.4.2.3 PakenbHble rasbl MOTYT pasznuyaTbCs MO COCTaBy, YTO HEOBXOAMMO YYUTBIBATL MPU NPOEKTUPO-
BaHWM cMcTeM yTUNM3aLmKn hakenbHblX rasos. OnpegensoT BO3MOXKHOCTE HaNMM4Ynsa XMMUYECKUX COeQUHEHWNA,
He COBMECTUMbIX C CUCTEMaMWN OYUCTKM (DaKernbHOro rasa (HanpuMep, NOTOKW, COAepKallue KUCTble rasdbl, Kak
NpaBuUmo, HanpaenswT HEMNOCPeACTBEHHO Ha (haken, T. e. B 06xo cucTeMbl yTunmaauun. MNoTokK ¢ BEICOKUM
coepXXaHUeM MHEPTHbIX ra30B TakKKe MOryT ObiTb HECOBMECTUMbI C CUCTEMaMKU YTUNMU3aLmMK).

8.4.2.4 Ha pucyHke 12 nokazaHa KOHUeNuusa cucTeMbl yTunusaumm dpakensHoro rasza. Kak npasuno, B
COCTaB CUCTEMbI CrefyeT BKMYaTh OAMH WIM HECKOMNMbLKO KOMMpeccopoB obbeMHOro Tuna, BcachiBawliue
TpybonpoBoabl KOTOPbLIX HEMNOCPEACTBEHHO COeAUHeHbl C akenbHbIM KOnnekTopoM. KomMnpumMupoBaHHEINA
ras, Kak npaBuIo, HanpaensaT B CUCTEMY OYUCTKM TOMO UMW MHOTO TUNA, B 3aBMCUMOCTW OT KOMMOHEHTHOMO
cocTaea rasa, a janee — B CUCTEMY TOMMMBHOIO rasa unu B TEXHOMOMMYECKy cucteMy cbopa rasa. poek-
muposaHue mpybonposodos cucmeMb! MONIUBHO20 2a3a crnedyem abInonHAMb 8 coomaemcmauu ¢ mpebo-
gaHusaMU Hacmosweao cmaddapma u Cl1 62.13330.

8.4.2.5 TponyckHy cnocoBHOCTL CUCTEMBl YTUNM3aLMKN hakernbHOro rasa onpefensaioT aBapuiHbIMM
dakenbHbIMK Harpy3kamu. Kak npaesuno, Tpebyercs, 4Tobbl nponyckHas cnocobHOCTE CUCTEMBI YTUNM3ALMM
COOTBETCTBOBaNa HOPManbHOMY pacxofy, CBepX KOTOPOro ras HanpaensawT Ha daken. CnenyeT y4nTbiBaTh,
4YTO hakenbHble Harpy3ky BapbMpyHOTCS BO BPEMEHW B LUMPOKMX NMpedenax M HOPManbHbIA pacxod OOMmKeH
COOTBETCTBOBATL CPEAHEeN UM MaKkcuMarnbHOW Harpyske Ha dpaken. Harpyskum Ha cuctemy yTunusauuu da-
KeNbHOro rasa BapbUPYHOTCSA B LUMPOKUX Npejenax, 4Tto onpegenser HeobxoguMOCTb MX MPOEKTMPOBaHUA C
Yy4E€TOM BO3MOXXHOCTUW 3KCMMyaTauum B LUMPOKOM AMana3oHe AMHaMUYeCcKn M3MEeHSLWNXCA Harpy3ok.

8.4.2.6 Kak npaBuno, CUCTEMbI YyTUNW3aLUK PaKenbHOro ra3a nogknio4yaloT K (pakenbHOMY KOINMeKkTopy
nocre BCcex Bpe3ok hakenbHbIX TPyOONpoBoAoB B dhakenbHbIN KOMMEKTOP W Ha y4acTke, Ha KOTOPOM JaBrneHune
B (bakenbHOM KOMMeKTope Npu M3MEHEHUWM Harpysku He uameHsietcsa. CriegyeT y4nTbiBaTb HEOOXOAMMOCTE B
BO3MOXXHOM LOMONMHUTENBHOM KONMYECTBE BPE30K B (pakernbHbIA KOMNNeKTop nocne cucTeMsl yTunuaauum ans
XUMWUYECKNX CoegUHEHNIN, HECOBMECTUMBIX C CUCTEMOW YTUNIU3ALUMMA.

8.4.2.7 B cootBeTCcTBMK C 8.4.2 nomKkHO ObITe 06ecnevyeHo cBoboaHOE NPOXOXKOeHWe NoToKa rasa K ga-
Keny npu aBapuiiHbIX Beibpocax. CucteMy yTUNu3aLuu akensHOro rasa npoekTupyrT B 06Boa drakenbHoro
konnektopa. OCHOBHOW NOTOK cbpoca raza Ha haken He OOMKeH NPoxXoAuTs Yepes TpybonpoBoasbl razocena-
patopa komnpeccopa Unu TpybonpoBoabl NMMHWUK BCackiBaHWS Komnpeccopa. Bpezky TpybonpoBoga cMcTeMbl
yTUNU3auum akenbHOro rasa cnefyeT BbINONHATE B BEPXHIOK YacTb hakenbHOro Kornnekropa Ansg MUHUMU-
3311 BO3MOXHOCTU NOCTYNNEHUS KUOKOCTU.

B cucteme yTunnsaumm ¢akenbHOro rasa npMMeHsItoT oauH U3 metofos obecnedeHns cbpoca npu npe-
BblleHUM gaerneHus. Ha pucyHke 13 npeacraeneHbl MeTogbl peanu3auunn obecneveHus cbpoca B cnydae
NpeBbILEHUA OABNEHNUS NPU COXPaHEeHMM CBOBOAHOMO NPOXOXKAEHUA NOTOKA raza Ha daken.
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5

1— cucTema ynpasneHus Harpy3sKkon koMmnpeccopa; 2 — noAaroToBka pakensHoro rasa; 3 — ot hakenbHbIX CenapaTopoB TEXHONOMMYeCKNX

moaynew; 4 — dakenbHbIA KONNexkTop; 5 — dakenbHbIA cenapartop (ecnu ucnonb3yertcs); 6 — ruapaBnuyecknii 3aTeop; 7 — daken;

PC — perynatop aaenenus; PSL — curdanusatop Huskoro aaenexus; LSH — curHanusatop sepxHero ypoeHs; C — komnpeccop; M —
Np1BOA KOMMNpeccopa.

2 OcTaHOB KOMMpPECCcopa No curHanam cooTBeTcTayoLmMx KATTMA

PucyHok 12 — Tunoeasa cuctema yTunusaumm akensHoro rasa

8.4.2.8 Hanbonee HagexHbIM METOLOM MpefoTBpalleHus MOCTYNIeHWa Bo3ayxa B (pakenbHbIA Kom-
NeKkTop cnegyeT cyuTaTb YCTAHOBKY rMApaBnuMyeckoro 3atBopa Mexay dakenbHbiM cenapaTtopom W Heno-
CpeACcTBEHHO (hakenom, KOTOpbIM AomkeH obecnedynTb YyCNOBHO MOCTOAHHOE HW3KOE MPOTMBOAABMEHME Ha
dhakenbHbIN KONNEKTOP M AMana3oH perynvpoBaHus OaBneHWs, HeobxoouMMblA ONSA CUCTEMbl yNpaBlieHus
yTunusaumm pakensHoro rasa. Mlvgpaenuyeckvii 3aTBop AoimkeH paboTaTk B Anana3oHe NPOoeKTHbIX paboyvmx
OaBreHui cucTeMbl yTunMsauumn dakensHoro rasa. MNpu bonbwmx pacxogax cbpoca dakenbHbIA ras npo-
XOOMT Yepes rmapaBnuYyecknini 3aTBOp, Aanee ero HanpasnawT Ha daken. Heobxogumo paspaboTtatk Mepo-
NpUATUS MO NOAOEPXKAHUIO YPOBHS 3aTBOPHOW XMOKOCTW B r’MapaBnuyeckoM 3aTBOPE W No NpefoTBpaLleHuto
yHOCa 3aTBOPHOW XMOKOCTWM ruapo3aTBopa Ha dpaken npu BbICOKMX CKOPOCTSX (PakenbHOro rasa, a takke
MEPOMNPUATUA MO NpeaoTBpaLleHuto 3aMep3aHnsa Bodbl B rmapaBrM4yecKoM 3aTBope. TunoBas KOHCTPYKUMA
rMapaenu4eckoro 3aTeopa npueeneHa Ha pucyHke E.1.

8.4.2.9 B crnyyae ecnuv Manblid gMana3oH pabounx 3Ha4deHu gaeneHus, obecnednBaemMblii rugpaenuye-
CKUMW 3aTBOpPaMW, HE MOXET BbITk MPUHST, TO cneayeT NPUMEHSITb anbTepHaTUBHLIA METOZ, 3aKMYakLWnics
B MCMOMNb30BAHUM HOPMAarnbHO OTKPLITOrO (OTKPLIBAKOLLEroca Npu OTKa3e CUCTEMbI YNpaBrneHWs) perynupyto-
LLlero KnanaHa, KOTOpbIil perynupyeTt gaBneHue B cucTemMe yTUnusauumn akenbHoro rasa.

lMpoxoxaeHne notoka rasa Ha caken obecneynBakdT NOCPEACTBOM YCTAHOBKM YMpaBnsaemMoro KnanaHa
cbpoca JaBneHnsl, ¢ HaCTPOMKOW Ha HM3KOe AaBfeHWe M paccYMTaHHOro Ha BoMbLUY MPONYCKHYH Cnocob-
HOCTb, B 00X04 perynvpytowero knanaHa. MIMnynbcHy0 NUHKWIO ANa yIpaBnseMoro knanaHa cbpoca gaene-
HWS OCHAaLLAKT cpeacTBamMu NPoayBKM NPOAYBOYHbLIM ra3oM U YCTPOWCTBOM NPeaoTBPaLLEHUs BOZHUKHOBEHUS
obparHoro noToka.
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1 — 0T dhakernbHbIX CenapaTtopoB TEXHOMNOIMYeCcKUX Modynewn; 2 — yTunusauus gakensHoro rasa; 3 — dakensHblid cenapartop; 4 —

rnapaBnu4eckuid 3aatsop; 5 — Ha aken; 6 — npoAyBsKa TONNMBHbLIM rasoM; 7 — ynpasnsemblid knanad copoca gaBneHus; 8 — knana,

OTKpbIBAKOLWMACA B CNyYae NpeBbileHua AaBNeHns UNn Npyu octTaHoBe/pasrpyske komnpeccopa; 9 — MIY nnm uHoe yctpoircteo cbpoca
nasneHus 6es hyHKLKMKM NOBTOPHOMO 3aKpbITUst

4 MpegnoynTaemMas cucTema: rMApaBNMYECcKUid 3aTBOP.
b Mepsas ansTepHaTuBHas cucTema.

¢ Bropas ansTepHaTWBHast cUCTEMA.

d Cm. 84.209.

PucyHok 13 — [laBneHue Ha BXO4e B CUCTEMY YTMNM3aLMK hakensHoro rasa

Heo6x0anmo BLINONHUTE NPOBEPOYHLIA pacyeT, NOATBEPKOAMLWNA, YTO B cUCTeME DaKerbHOro Konnek-
Topa npoTuBofaeneHue, obpasyemoe ycTpoicTBoM cbpoca gaBneHus (Mpy AONYLLEHWK, YTO PerynupytoLni
KrnanaH 3akpbIT) MpW MOSIHOW Harpyske KOMSiekTopa, He MPMBOAWT K HEQOMYCTUMBIM 3HAYEeHUsIM NPOTUBOAAB-
MeHWs Ha yCTponcTBax chpoca B KONMEKTOPbI, YCTAHOBMEHHBIE HA TEXHONOMMYECKUX arperarax.

AnbTepHaTMBORM MCNONbL30BaHMIO KNanaHa cbpoca AaBneHns ABNAETCA YCTaHOBKa yCTPONCTB Be3 dyHk-
LM NOBTOPHOTO 3akpbiTusa (Hanpumep, MIMY unwn yCTPONCTB CO CPe3HbIM WTUATOM/CTEPKHEM ). BoInonHsoT
pacHeT, NOATBEPXKAALLMA, YTO 3TN YCTpoMcTBa cpabaTkiBaoT Npu MakcMMarnbHO BO3MOXHOM HWU3KOM OaBrne-
HUW M YTO B MpoLUecce MX 3KCNnyatalunMm He BO3HWKAT HeQOMNyCTUMble 3HAYEeHWS1 NPOTUBOAABNEHUA. Takke
BbIMOSTHAKT COOTBETCTBYIOLNIA pacyeT, NOATBEPXAaoLWniA cobnogeHne atnx TpeboBaHunii.

8.4.2.10 Perynupyrolwuii kKnanad AaBNeHnsa Ha NMHUK BXO4a B CUCTEMY yTUnu3auumn akensHoro rasa
npyv HeobxogMMOCTN NPUMEHeHWUS B dpakenbHOM NMUHKUK OoMmKeH ObiTe UCMONHEeHNSA «HOPMarnbHO-OTKPBITbIA»
W C Nepexoaom v GNOKMPOBKONM B MOMHOCTLI0 OTKPBLITOM MOMOXKEHUW MPW MpPeBbILLEHN paboyero AaBneHus B
chakenbHOM KONMMEeKTope, BLICOKOM COAepKaHun kucrnopoaa nMbo ocTaHOBe UMW pasrpy3ke ra3oBbiX KOMMpec-
COpPOB. 3TN BNOKNPOBKM HE MCMONb3YIOT B KAYECTBE ankTEPHAaTUBHOW 3aMeHbI MPOXOXKAEHUS ra30BOro NoToka
B 06xo4 perynupyroLLero knanaHa, kak npmeeneHo B 8.4.2.9.

8.4.2.11 HeobxooMmo npefycMOTpeTb TeXHUYecKMe pelueHUs Mo NpefoTBpalleHW0 BO3HUKHOBEHWS
obpaTHoro noToka Bo3gyxa OT pakena B cMCTeMY yTunuaauuu dakensHoro rasza. Bce komnpeccopsl criegyeT
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obopynoBaTh YCTPOWMCTBaMU yNpaBneHWs OCTaHOBA MPW HM3KOM AAaBMEHWMM B NMUHWM BcackiBaHudA. Cnenyet
paccmMoTpeTb ycTaHoBKy pononHuTtensHbeix KMMNWA Ha yyacTke konnektopa mexay dakernom v oTbopom Ha
BCacblBaHWE KOMMpeccopa Ansg obHapyxeHus obpaTHOro NoToka U aBTOMaTUYEeCKOro OCTaHOBa CUCTEMbI YTU-
nu3aumn pakenbHoro rasa.

8.4.2.12 CucteMbl yTunu3aumn cakenbHOro rasa 3KCMMNyaTUpYyT B LUMPOKUMX Npefenax pacxofos,
0BObI4HO € ManbiM gUana3oHOM 3Ha4Y€HWIA AaBNeHWs Ha BcacbiBaHWW. TUMOBYIO CUCTEMY YTUNM3aLUnuU hakenb-
HOro rasa cnegyet aKCcnnyaTupoBaTth B Anana3oHax AasneHuin Ha BcacsiBaHumn ot 0,5—1,2 kla go 2,5—3 kla.
Komnpeccopbl cucTembl yTUIM3auun dhakenbHOro rasa obopyayloT yCTponcTBaMm pasrpy3kM Ha HEeCKOMbKUX
CTYMEHAX U peunpKynsaUMOHHBIM KnanaHoMm komnpeccopa. [laBneHue Ha BcacbiBaHUKM NOAepXKUBAKT AaTyu-
KOM OaBneHus peuupKynsaunoHHOro KnanaHa ¢ AOMNOMHUTENbLHOW Harpy3kon unv pasrpy3kon KoMnpeccopos
no OOCTWXEHWUM MpenenoB Mo OTKPbITUKO, 33KPbLITUID UMW OABNEHUI0 HA BXOAe B KnanaH. JrneMeHThl ynpae-
JIEHWA yCTaHaBNUBAIOT Tak, YToObl HAarpy3ka u pasrpyska KoMNpeccopoB NPOU3BOANIACE NOCNEe0BaTENbHO.

8.4.2.13 BepoAaTHOCTbL nonagaHus XUOKOCTW B (bakenbHble CUCTEMbI, Kak npaBuno, Bbicoka. [lepepq
KOMMpeCccopamMu AOMKHbI OblTh YCTAHOBMEHLI Fra3ocenapaTopbl C aBTOMaTUYeCKUM OCTaHOBOM KOMMPECCOpoB
npu OOCTUMXKEHUN BbICOKOIO YPOBHSA XUAKOCTW B razocenapatopax. [ng KomnpeccopoB AonycKaeTcs npume-
HATb ApYrue MexaHU4Yeckne CUCTEMbI 3aLUThI, KOTOpble obecneynBaoT OCTAHOB U pa3rpy3ky KoMnpeccopa.
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MpunoxeHune A
(cnpaBo4yHoe)

BbicokouHTerpMpoBaHHble cucTeMbl 3awuTbl (HIPS)

A.1 BeBegeHue

B TpaguumoHHBIX MeTogax cbpoca gaBneHus UCMonb3yloT MEXaHWYEeCcKoe YCTPOWCTBO, HanpuMep knanaH cbpoca
OABMNEHUS, C LIENbH CHMKEHWNA BEPOATHOCTH NPEBLILLIEHUS AaBMNeHWs B cocygax u cuctemax Tpybonpoeogos. [pyroi noa-
XO[ K 3alluTe OT NpeBbILEHN AaBneHus 3aKo4yaeTcs B UCMofb3oBaHUKM npubopHoi cuctemsl. B coctae HIPS, kak npa-
BUNO, BKMoYatoT KomnnekT KUIMKWA, KOHEeYHbIX 3NeMeHTOB ynpaeneHnsa (Hanpumep, KnanaHoe, nepeknwyatenen 1 1. 4.)
W NOrMYECcKMe peLiarLLne yCTPOWUCTBA, HACTPOEHHLIE TakuM 0Bpa3om, YTO6bI MCKMNOYWUTL CyYan NpeBbILLEHUS ABMEHNS
nyTeM YCTPaHEHWS UCTOYHWKA NPEBLILLIEHUS AABNEHUSA UMM CHUKEHUSA BEPOATHOCTU HENPEABUAEHHOMO NPEeBLILIEHNUSA AaB-
NEHWA [0 TAaKoro HA3KOo YPOBHS, YTOOLI ero MoHO BbINO NpY NPOEKTUPOBAHUM HE paccMaTpuBaTh.

Mpy COOTBETCTBYHLLMX YPOBHAX pe3epBMpoBaHWs, B npouecce pa3paboTtkm HIPS moxeT ObiTe OOCTUIHYT Takon
YPOBEHb €€ 3KCMIyaTauWoHHON TOTOBHOCTU, KOTOPLIA BDYAET He HUKe YPOBHSA 3KCMNyaTalWMOHHOW FOTOBHOCTU MEeXaHu-
yeckoro yctpouncTtea cbpoca aasneHus. OgHako npumerHeHune HIPS TpebyeT paga cneunanbHbiX npoueayp B npouecce
npoeKkTupoBaHus, YTobkel obecneunTs ocTaTodHo BeaonacHyo KOHCTpykumio HIPS, n ocoboro BHUMaHMUA Ha NPpOTSXEHUU
BCEX 3TanOB, COCTABNSIOLLMX LMK AKCMMyaTauun, Takux Kak TEXHWYEecKoe oBCnyXMBaHWe, UCTBITaHUA W TEXHUYECKUN
KoHTponb. B onpenenenHsix criydasx Heobxogmmo, 4ytobel Tpebyeman akcnnyaTtauMoHHas roTOBHOCTb 3allUMThl OT npe-
BbILLEHWA AaBNEHWA NPEBbILLana 3KCNnyaTaunoHHY0 rOTOBHOCTb, 0becneyvBaeMyto 0OHUM MEXaHWYECKUM YCTPONCTBOM
cbpoca gaBneHus.

B naHHOM NpunoXeHun paccMaTprBatoTcst anemeHTsl HIPS, npyMeHumble HOpMbI, NpaBnia U CTaH4apThl, CBA3aH-
Hele ¢ HIPS, n npouenypel, koTopble cnegyet cobnogaTe Npu BKoveHun HIPS B npoekT.

A.2 CnpaBo4yHasa uHdopmauusa

A.2.1 OnemenTbl HIPS

B coctae HIPS Bxogat npubopbl NPOMBILWNEHHON aBTOMaTUKMA (HanpuMep, AaT4YMKW), NorMyeckve pellarlmve
yCTpoWcTBa (HanpuMep, NorMyeckne peluaoLLne yeTpocTBa cucTeMbl 6e30MacHOCTH, pene U T. A.), KOHEYHbIE SNMEMEHTHI
ynpaeneHus, UCTOYHUKW NMUTaHWS, a Takke NpoLeaypbl NpoBeAEHUA TEXHUYECKMX MPOBEPOK, UCMLITAHUIA ¥ TEXHUYECKOTO
obcnyKMBaHUS.

B coctae HIPS BknoyaloT Bce KOMMOHEHTLI, OT AaTyMKa A0 KOHEYHOrO 3MeMeHTa.

A.2.2 NpumeHeHne HIPS

Hwxe nepeyncneHsbl NATb OCHOBHBIX HanpasneHuin ncnorns3osaxns HIPS:

a) MCKMKYEHWEe KOHKPETHOrO CLeHapus NpPeBbILLEHNS OABMEHWA U3 NpoLecca NPOeKTUPOBaHUS;

b) mcknyeHwe HeoBXooMMOCTU MCNOSBL30BaHUA KOHKPETHOTO YCTPOICTBa cOpoca gaBneHus;

c) obecneyeHue 3almnThbl CUCTEMbI OT NPEBLILEHWA OABMNEHUs B criyyae, Koraa npyvMeHeHve yctpoictea cbpoca
OaBrneHua HeahdheKTUBHO;

d) yMmeHbLUEHWEe BEPOATHOCTM TOMO, YTO HECKONbLKO YCTPOWCTB cOpoca AaBneHns AomkHbl paboTaTe 0QHOBPEMEH-
HO, YTO MO3BOMAET COKPATUTL Pa3aMep CUCTEMBI OrpaHUyYeHns U cbpoca AaBneHus;

e) YMeHbLUeHWe HOMUHAaIbLHOW NPOMYyCKHOW CNocobHOCTM ycTpoicTBa cbpoca AaBneHusa W, Kak crneacTBMe 3TOro,
CHIDKEHWE pu1CKa.

Mo MHOTMM NO3ULUKMAM 3TU HanpaeneHus ucnons3oeaHus HIPS coBmellaloTes apyr ¢ ApYrom; KOHKPETHOE NpuUMeHe-
Hue HIPS MOXeT 0THOCWMTBCS K HECKOIBKUM U3 BhiLLEYKa3aHHbIX HanpaBneHuii UCNoMb30BaHUS.

OpgHuMm 13 rmaeHbix npeumywecte HIPS sensetca skoHoMUyeckan aeKTUBHOCTb. 3a CHET MCKIMYEHNA O0POoro-
CTOSALLMX MOLEPHW3ALIMIA CYLLIECTBYHOLLIEN CUCTEMBI OrpaHnyeHus u cbpoca naBneHns/hakensHoM CUCTEMBI UMW COKpaLLe-
HWS pasMepa HOBOW CUCTEMbI OrpaHuyYeHusa U cbpoca gaBneHus/dakenbHON CUCTEMBbI, MOXHO A0BUTLCA 3HAYUTENBHON
3KOHOMWM KanuTanoBnoXeHwin. B gpyrnx cnyyasx, ecnn peanuioBaTe NpUMEHEHWE YCTPONUCTB chpoca AaBNeHua MeHb-
Wwero TMnopasmepa Wiy B MeHbLUEM KONMWYECTBE, MOXHO A0BUTLCA HE HACTONbKO IWEKTUBHON, HO BCE XKe B NepPCnekTu-
BE CYLLECTBEHHOW 3koHoMUK cpeacTs. Kpome Toro, HIPS moxeT BbiTe cnpoekTMpoBaHa Ha gocTuxeHve Bonee BbICOKOro
YPOBHS 3KCMNyaTaunoHHOW rOTOBHOCTW/HAAEKHOCTM, YEM MEXaHNYECKOE YCTPOoMCTBO cOpoca faBneHus, 3a cHeT BKIoYe-
HWA B HEE KOMMOHEHTOB, PACCYMTaHHbIX HA OMEHb HW3KME YPOBHM NMoKa3aTenein 0TKa3oB, NPUBOOSALLMX K BO3HUMKHOBEHUWIO
ONacHOCTKU, OCHOBHOW (DYHKLMEN KOTOpLIX ABNSAETCA 0DecnevYeHne HaaeXHOCTM NOCPEACTBOM BKITHOYEHMA B MPOEKT CO-
OTBETCTBYIOLLUX YPOBHEN PE3EPBUPOBAHUS KOHTPOMBHO-U3MEPUTENBHLIX NPUOOPOB, a Takke nocpeacTesom obecnedeHus
pPEerynsipHbIX TEXHUYECKUX NMPOBEPOK N TecTupoBaHua cuctemsl HIPS. HIPS gonyckaetca ucnonb3oBaTth B KAYeCTBE MephI
CHWKEHWSA pUCKa ONs TEXHOMOTMMYECKMX YCTAaHOBOK C BEICOKMM YPOBHEM pucKa (HanpyMMep, TEXHOMOrMYEeCKUX YCTaHOBOK,
cofepalunx TOKCUYHble MaTepuansl). B onpegenenHbix cnydasx HIPS moxeT ObiTh MCNONb30BaHa COBMECTHO C YCTPO-
cTBoM cbpoca gaeneHus (B cnyyasix, Korga OCHOBHOW (oyHKUMEW yCTpolcTea cbpoca gaBneHus ABMAETCS, Kak Npasuno,
«pesepupoBaHue» HIPS) ons pnoctkeHua ocobo BeICOKMX YPOBHEW 3awutel. CrniegyeT y4yuThbiBaTh TEKYLLME pacxosbl
npu ucnorns3osaHui HIPS. MNpu aToM pekoMmeHayeTes cpaBHUTEL pacxodbl Ha KOHTponbHoe TecTupoBaHue HIPS ¢ pacxo-
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Aamu Ha NpochunakTMyeckoe TeEXHUYecKoe obenyxurBaHue ycTpoicTea copoca AaBneHus. 3T TEKYLLIME pacxoibl BO3pac-
TakT HEMPOMNOPLKMOHANLHO ¢ pocToM ypoBHA SIL (cm. 3.58, 3.78 1 A.3.3.2).

QkcnnyaTauuoHHas rotToBHocTb HIPS oTHocuTea Toneko k cpabateiBaHuio camoit HIPS. Cnegyet Taicke npoaHanu-
31MpOoBaTb OTBETHYHO peakuuio npouecca Ha cpabatbiBaHue HIPS. Hanpumep, ycnewHoe cpabatbiBaHme cuctembl HIPS Ha
OTKIHYEHME NOAAYM TONNMBA K HArpeBaTENo C TOMOYHOW KaMepoW He NPUBOOUT K NMOMHOMY NpeKpalleHUK NoCTynneHns
TENnsI0BOro NoToKa K Tpybkam HarpeBaTens, NOCKOMNbKY B (yTEPOBKE CTEHOK MEYM COXpaHAETCA ocTaTtoyHoe Tenno. [lo-
MWUMO 3TOrO, KOra yCTPoMCTBO cOpoca AaBneHUs BLIXOOUT M3 CTPOA Takum 0Bpa3om, 4TO OHO OTKPLIBAETCA NPU HOPMarib-
HbIX YCNOBUAX paboThl, 3TO MOXET OTPa3UTLCH HA TEXHOMOTMMYECKOM MPOLECCe, Ha4yMHaa OT HENOMagoK W 3aKkaH4uBas
Cepbe3HBIMW HAPYLUEHWAMK B X04€e npolecca. HecaHkumoHnpoBaHHoe cpabarbisaHve HIPS moxeT npuBecTu k nomHomy
OCTaHOBY YCTAHOBKMW U BbI3BaTb PUCKM, CBA3AHHLIE C OCTAHOBOM W MOCNEAYOLLMM Nepe3anyckom.

A.3 O0wme nonoxeHus

BmecTo ycTaHOBKM MexXaHWYeCKOro YCTporcTBa cbpoca AaBneHua 3almTa oT NpeBbILLeHUa OaBneHns cocyna, pa-
BoTarLero nog AaBNeHUEM, MOXET BbiTb obecneyeHa NPUMEHEHNEM CUCTEMBI 3aLLUWTLI OT AABMEHUs Npu cobniogeHun
crnenyrLLmMX YCNOBUiA:

- CEPBUCHbIE CMUCTEMBI (BO34YX, MHEPTHLIN ras, Boga unu nap) obecneynBaoT 3KCnnyaTauuio, B TOM Yucne 1 Tex-
Hu4eckoe obcnyvMBaHWe cocyaa C Lenbio NpefoTBpalleHns BbicBOOOKOeHNS (DioUaoR, YTO MOXET NPUBECTM K Yrpo3e
BeaonacHOCTU UMK OKpy>KatoLell cpeae;

- NMPUHATUE PELLUEHNS OTHOCUTENBHO 0becneyeHns cocyaa 3allMToN OT NPEeBLILLEHNA OaBNeHWs NOCpeaCcTBOM pas-
paboTKM NpoekTa COOTBETCTBYHOLIEN CUCTEMBI ABMSETCA 00A3aHHOCTBID NMPOEKTUPOBLUMKA. 3roToBUTENL HECET OTBET-
CTBEHHOCTb TOMLKO 32 MNPOEKTUPOBaHUE CUCTEMBI 3aLUMThl OT NPEBLILLEHNS AABNEHUS;

- NPOEKTUPOBLLMK JOIMKEH NoATBRepanTs, YTo MOPL BHYTpU cocyna NpeBbILLaeT MakCcMarnsHO BbICOKOE AaBMeEHUE,
KoTopoe ¢ BOnbLIOK BEPOATHOCTEIO MOXKET ObiTh AOCTUrHYTO B cucTeMe. [pOoeKTUPOBLLMK JOMKEH BLIMOMHUTE aHanus
BCEX BEPOATHBIX CLIEHAPMEB NPEBLILLEHMA AaBMeHWs. B 3ToM aHanvW3e cnegyeT MCnonb30BaTh OPraHW30BaHHbIA, CUCTe-
MaTuU4ecKuin Noaxoa K aHanmay beaonacHoCTH Npouecca, TakoW Kak aHanus onacHocTen u pabotocnocobHoct (HAZOP),
aHanu3 peXx1MMOB OTKa30B, nocnenctsuii u kputndHocTn (FMECA), aHanva gepeBa 0TKa30B, aHanv3 guarpammbl BO3MOXK-
HbIX CNeACTBUIA AAHHOMO coDLITUA, aHanWM3 METOAOM «4TO, ECMUW...» UMW Apyras aHanornyHas MeToaonorus.

A.3.1 Komnnexc cmandapmoe MOCT P M3K 61508 u FOCT P M3K 61511

Komnnekc craHgaptoB FOCT P M3K 61508 (vacmu 1, 2, 3, 4, 5, 6, 7) ycTaHaBnuBaeT oBLWMiA NoAxXod K Bonpocam
obecneveHns 6e30NacHOCTA A BCEX CTaAWiA XU3HEHHOIO LIMKNE CUCTEM, COCTOALLMX U3 ANEKTPUHECKUX U/NMU 3MEeKTPOH-
HbIX, W/MNK NPOrPaMMUPYEMbIX 3MEKTPOHHBLIX 3NIEMEHTOB, KOTOPbIE MCMONB3YHT ANA BbINONHEHUA (PYHKLMIA obecnedeHns
BGesonacHoCTH.

Komnnekc ctaHgaptoB FOCT P M3K 61511 (vacmu 1, 2, 3) paccmatpueaeT npubopHble cuctembl BesonacHoCcTH
(MCB), ncnone3yoLWmMe INEKTPUHECKUE/INEKTPOHHBIE/MPOrpaMMUpPyeMbIe 3NEKTPOHHBIE TEXHOMOMMKU, OnpefdenseT Tpe-
boBaHuA K cneuynduKaLumn, NPOEKTUPOBAHNIO, MOHTaXY, SKCTINyaTauun 1 TexHuyeckomy obcnyxmeaHuio MNCE Tak, 4vto-
Obl OHa MOrna HafeXHo NepeBOAVTL WM YAEPKUBATL Npouecc B Ge3onacHoOM COCcTosHMK, 1 pazpaboTaH ans peanusauum
FOCT P M3K 61508 B 0bnacti NpoMbILLNEHHBIX NPOLECCOoB.

A.4 Mpoueaypbl npumeHeHna HIPS

A.4.1 O6LMe nonoxeHus

WMcnonb3oeaHue HIPS B kaxgom KOHKPETHOM cryyae MMEeeT Kak CBOW NPpenmyLLECTBa, Tak U HegoCcTaTku.

Takum obpasom, B nobom paccMaTpuBaeMom ciiyvae HeobxoaMMO OLEHUTL PUCK B CPaBHEHWW C MPEUMYLLECTBOM
W NPWHATL B3BELWEHHOe, 060CHOBaHHOE pelleHne B OTHOWEHUW Toro, AaBnsaetca nu HIPS Hawny4wnm BapuaHTom unm Her.

A.4.2 HazHayeHue HeobXoQuMOro YpoBHA NMONHOTbI Ge30MacHOCTA WNKU NMokKasaTens 3KCnnyaTaunoHHOW
rOTOBHOCTH

B cooTtBetcTBUM ¢ FOCT P M3K 61508 HeobxoguMbiM ycnoBueM npu paspaboTke cUcTeMbl NPOTUBOaBapUAHON
aBTOMAaTUYECKOW 3alUThl ABNAETCH 3adaHne YpoBHA nonHoTel 6e3onacHocty (SIL) unv nToroBoro sHadeHwusa aKkcnnyara-
LIMOHHOW rOTOBHOCTM A5 NPOEeKTa CUCTEMBI.

CucTteme HasHayawT oauH U3 yposHen, SIL-1, SIL-2, SIL-3 nnn SIL-4, npu atom SIL-4 oTpaxaeTr HanbonbLuyo Ha-
AEXHOCTb, a SIL-1 — HauMeHbLUY10.

Kaxxgomy ypoBHio SIL cooTBeTcTByeT MMHUManbHas Tpebyemas akcnnyaTaunmoHHaa roTOBHOCTE, T. €. ypoBHto SIL-1
COOTBETCTBYET MUHMManbHas Tpebyemasn akcrnyaTaumoHHas roToBHOCTb, paBHas 90 %; ypoBHi0 SIL-2 — MUHUManeHas
Tpebyemasn akcnnyataunoHHas rotToBHOCTb, paBHas 99 %; a yposHio SIL-3 — 99,9 %; yposHio SIL-4 > 99,99 %. Bribop
HeobxogMmMoro ypoeHs SIL Ang gaHHOW CUCTeMbI 3aBUCUT OT PUCKa, CBA3AHHOIO C OMAacHOCTEI, OT KOTOPOM 3allulaeT aT1a
cucTema, TO eCcTb OT BEPOATHOCTM MHALMUPYIOLLUX U CONYTCTBYIOWMX COBLITUIA, CEPEE3HOCTU NOCMNEACTBUIA, @ TAaKKe TOro,
HaCKOMbKO MOXHO paccynTbiBaTe Ha 3 PeKTUBHOCTL APYIMX 3aLUUTHBIX Mep.

KpuTtepni npuemnemoctn kadectBa dyHkuvoHnpoBaHus HIPS Bbipaxaetca nocpenctBoM ypoBHs SIL, KoTopein
COOTBETCTBYET YPOBHIO 3KCNNyaTauMOHHOW rOTOBHOCTM CUCTEMbI (TO €CTb BEPOATHOCTM TOro, YTo cuctema byget pabo-
TaTb B WUTATHOM pexume npw HeobxogumocTu). Kaxgeli cnydai gonmkeH BblTe pacCMOTPeH B MHAUBUAYaNLHOM NOpaaKe
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C Lenblo onpedeneHus COOTBETCTBYIOLLMX Mep pearvpoBaHus. [pu Beibope ypoBHA SIL Ans AaHHOW CUCTEMBbI JOMKEH
yyuTbIBAETCH psg DakTopoB, BKMKYAs criegyrLme:

- BEPOATHOCTb TOro, YTO B MEpPBYI0 ovepedb BO3HWKHET noTpebHocTe B cpabaTeiBaHuu HIPS (T. e. BepoATHOCTL
npeBbilUeHWsA AaBneHws, kotopas TpebyeT cooTeeTcTBylowero dencteus HIPS gns npepoTepalleHns HeraTuBHbIX Mo-
cneacTeum);

- nocneacTeuna oTtkasa HIPS npu ycnosuu, 4To BO3HMKNE HeobxoamMMocTe B ee cpabaTbiBaHuy;

- TpeboBaHusa cooTBeTcTBYOWMX HI.

Kak npaeuno, ana HIPS peaynstaTtom aHanuaa onacHocTei aBnseTcs Nubo cuctema ypoBHs SIL-2 (Tpebytoliasn
MUHUManBHOW 3KcnnyaTaumMoHHon roToBHocTK 99 %), nubo cuctema ypoeHa SIL-3 (Tpebylowas MUHUManbLHOW aKcnnya-
TaunoHHoW rotoBHocTy 99,9 %).

A.4.3 KoHuenTyanbHoe npeanoxeHue no KoHdurypauun HIPS

Mocne HazHayeHWA HeobxoaMMOoro ypoBHs SIL unun a3HavyeHnsa aKkcnyaTauuMoHHOW TOTOBHOCTU criegyeT paspaboTtath
6a3oBbIi BapuaHT KoHdurypauum HIPS ¢ ueneio gocTvKeHWst TakoW KOHUrypauuu CUCTEMbI, KOTOpPas COOTBETCTBYET
TpeboBaHMIo K aKCMnyaTaUMoHHON rOTOBHOCTM, COOTBETCTBYIOWEMY HaszHa4yeHHoMY ypoBHI0 SIL. Ha atom atane Takke
onpefensoT 6a3oByl0 NEPUOAMYHOCTE MPOBEAEHNA TEXHUYECKOTO 0BCMYy»KMBAHUS/TECTUPOBAHUA AN OTAEMBHBIX KOMMO-
HeHTOB HIPS. Ba3oBbil BapuaHT KOHUIypauMy U AaHHble TeCTUPOBaHMA Oanee CryXar B Ka4ecTBe OCHOBbI ANA criegy-
towero atana paboyero npouecca, KOTOpbIM ABNAETCA aHanu3 HageXHoCTH.

A.4.4 Ananu3 akcnnyaTtauuoHHou rotoeHocTu HIPS

Llenbto aHanuaa akcnnyartauuMoHHoOW rotoBHocTU HIPS sBnseTcsa oueHka kavecTBa (OYHKUMOHWPOBAHWA CUCTEMBI
npegnaraemoll koHdurypauuu. MNpwu NnpoBegeHn aHanvaa 3KCnnyaTauuoHHON roTOBHOCTM CrnedyeT MCNonb30BaTe CTaH-
OapTHelE METOAbl, TaKWe Kak aHanus aepesa ownbok. B gononHeHwe Kk paccMoTpeHuio paboTocnocoBHOCTU TEXHUYECKNX
CpeacTB, KOTOPYH YacTM4HO obecnevmBaloT 3a cyeT Bblbopa COOTBETCTBYHOLLEro OXBaTa U HYacTOThl TECTUPOBAHMSA, Takke
HeobXxoAMMO y4WUTbIBaTbL BEPOATHOCTL OWWGKKM onepaTtopa 1 Apyrme UGTOYHUKM CUCTEMaTUYECKUX OTKa30B, BO3HUKaKLLMX
Ha NMPOTSKEHUWM BCEro UMKNa 3aKkcnmyatauumu cuctembl. [lonydeHHbId pesynbTaT cpaBHMBAKT ¢ TpebyeMbliM KayecTBOM
YHKUMOHMPOBAHWS, COOTBETCTBYHOLLMM HasHa4YeHHOMY YPOBHIO MONHOTHI Be3onacHoCT, ANS pelleHus Bonpoca o npu-
emMneMocTV NpeanoXeHHo cucTeMel. Ecnv npegnoxeHHas cucTeMa He COOTBETCTBYET TpeBoBaHMIo K Ka4ecTBY hyHKLN-
OHWPOBaHWS, TO HEOBXOAMMO M3MEHUTB KOHMUTYPALMI0 CUCTEMBI NOCPEACTBOM BbINONHEHWSA CNeayloLWwmx MeponpuATHIA:

- Ucnono3oBaHvne Bonee HageXHblx 4aTHMKOB, NOrMYECKMX PELLIOLMX YCTPOWCTB M KOHEYHbIX 3NTEMEHTOB yrnpasene-
HWUS C MeHBLUMMKW 3HAYEHNAMM NMoKasaTensa YacToThl OTKa30B;

- NOBbILUEHWE YPOBHA AWArHOCTMHECKOro OXBaTa C Liefbio YMeHbLUEHUS KONMMYecTBa HeoOHapyXeHHbIX PexrMOoB
oTKa30B 1 ux oBHapyxeHns Gnarogaps cpabaTelBaHWIO CPEACTB AUArHOCTUKN;

- UCMONb30BaHNE pe3epBHbIX KOMMOHEHTOB (T. €. KOMNOHEHTOB C ABYKPATHBIM UMW AAXKe C TPEXKPaTHBIM pe3epBu-
pOBaHUEM);

- UCMOMNb30BaHWe KOMMOHEHTOB, paboTaroWwmnX Ha pas3nu4HbIX NpUHLKMNAX;

- NOBbILLEHWE YaCcTOThbl MNaHUPyeMblX TECTUPOBaHWUN.

Mpw NpoekTUpPOBaHUW CUCTEMBI TalkKe TpebyeTca pacCMOTPETL pacdeTHLIN NokasaTelb YacToThl NIOKHEIX cpabaTtkl-
BaHWii. JloxHele cpabaTeiBaHWA MOMYT ObiTe CBA3aHLI C MaTepuanbHbIMU U3OEPKKaMK W, KaK CNeAcTBUe, C NOBbILLEHWEM
pucKa TOro, 4To onepaTopel, BO3MOXHO, ByayT AencTBoBaTe B 06xog cuctem ocTtaHoBa. BeposaTHOCTL BO3HMKHOBEHWSA
NoOXHbIX cpabaTbiBaHWI MOXET BbiTb CHYXXEeHa NOCPeaCcTBOM MCMOMNb30BaHWA Takmx YHKUWIA, Kak ronocoBOE NOrMYeckoe
YCTPOWCTBO, U NPUMEHEHUS aHaNorMYHbIX METOLOB, HanpaBneHHbIX Ha MOBbIWEHWe YCTOMYMBOCTH K NOXHBIM cpabaTbl-
BaHWAM oBbeKTa, Ha KOTOPOM MPUMEHSAIIOT cucTeMbl HIPS. 3T MeponpuaTUsa MoryT NpUBECTU K COKpaLLeHuo Tpebyemon
NepyvoaM4HOCTM TEeCTUPOBaHWIA.

A.5 NepuoguyHocTk TectupoBanui gna HIPS

B TMnoBon cucteme NpoTUBOABAPMIAHON aBTOMaTUYEeCcKON 3aluuTel Hanbonee pacnpocTpaHeHHLIM TUMOM OTKa3a
KWIMWA, KoTopbld HEOBX0AMMO YYUTBIBAThL, ABNAETCA Tak Ha3biBAEMbIA HEABHLIN OTKA3 (MNW CKPbITLINA, NMMBO HeobHapy-
XEHHbIM OTKa3). HeABHbIN 0TKasz — 370 0Tka3 obopyaoBaHnsA, HeBOCTPEOOBAHHOTO Ha MOCTOAHHOW OCHOBE, W MO3TOMY
OH oBHapyxvBaeTcsa He cpady. TakoW oTka3 ObHapyKMBaeTca TONMbKO B TOM Cry4ae, ecriv OTKa3s 3remMeHTa Mpov3oLLen
no 3anpocy nNubo BO BpeMsa TecTUpoBaHusA, Nubo no dakTnyeckomy sanpocy npouecca. B cooTBeTcTBMM C 3TUM YacToTa
TECTUPOBAHWUS UrPaET BaXKHYHO POrib B ONPeaeneHni 3KCNyaTaulMoHHOM rOTOBHOCTU 3MIEMEHTA BhIMONMHATL BO3MOXKEHHYHO
Ha Hero hyHKLMI.

PaccmoTtpum B kauecTBe npuMepa pene BbiCOKOro AaeneHus. MoxHo oxuaats, 4To pene GyaeT nepexoauTs B He-
UCMpaBHOE COCTOSIHWE C MOCTOSHHON NEPUMOONYHOCTLIO, BblpaKaeMol B equHuuax «1/spemsa». OgHako, Nockonbky cpa-
GaTtbiBaHWe pene TpebyeTcs TOMbKO B Ccriyvyae NpeBbIlLeHUs OaBMNeHWUs, 3TOT 0Tka3 He obHapyXMBaeTCcH A0 MOCTYNNeHus
KOMaHAbl Ha ucnonHeHve nnbo npu TecTMpoBaHuu, Nbo B peanbHOM npouecce. [pegnonarakoT, 4To B Cryvae oTkasa
pene no 3anpocy, OHo ByOeT cpa3sy e 0TPEMOHTUPOBAHO MW 3amMeHeHo. Takum 0Opa3soM, OTCYTCTBUE 3KCMNyaTalUuoHHON
FOTOBHOCTW perne OaBNeHus UM BEPOATHOCTL TOTO, YTO OHO BLIMAET M3 CTPOSA MO 3anpocy, HaNnpsMyo 3aBUCUT OT Nepuo-
OWYHOCTW TECTUPOBaHWA.

MpumeyaHune— NMpuBeaeHHbI NpUMep ABNAETCA UNMIOCTPaTUBHbIM. Ha 0bbeKkTax, B cOCTaBe KOTOpPbIX Npea-
YCMaTpUBalOT BbICOKOWMHTErpUpOBaHHbie cucTeMbl ypoBHA SIL-2 unn SIL-3, pene, oTHocAwmMeca K npoueccy, B peakux
cny4yasx obnagalT OOCTAaTOYHOW 3KCMyaTauMOHHOW FOTOBHOCTLIO Ana obecnedyeHusa Tpebyemoin paboTocnocobHoCTU.
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B TexHonornyeckom npouecce, Kak npasuno, UCNonb3yrwT AaTYUKK OaBNeHWA, TakK KakK OHW XapaKTepu3yrTcH 6onee HK3-
KUMKW 3Ha4YEeHUAMW NOoKalaTensd YacToThbl HeoGHapy)KEHHbIX OTKa30B.

B cBfasu c atum Heobxogumo npoBoauTh TectupoBaHve KUIMuA, otHocawmxca k HIPS, yepes perynapHelie npome-
XKYTKW BpeMeHW. B aHanuse akcnnyaTauMOHHOW rOTOBHOCTW MEPUOAMYHOCTE TECTUPOBAHUA MpeAnonaratT AN Kaxaoon
ennHWubl obopynoBaHua. Ona JOCTUKEHUS COOTBETCTBUA (pakTUYeckor HagexHocTn HIPS 3HauyeHuto, cnporHo3vpoBaH-
HOMY pacyeTamu 3KCryaTauMOoHHOW rOTOBHOCTU, HeoBxoanmo, 4Tobel hakTndeckas 4actota TeCTMpoBaHus (BO Bpems
aKCnnyaTauun) COOTBETCTBOBANA 3HAYEHWIO, 3a4aHHOMY B pacyeTax 3KCnnyaTauMOHHOW FrOTOBHOCTM, BbIMOMHEHHBIX BO
BpeMSs NMPOEKTUPOBAHUS.

[Mpw 3agaHnK NeprogMyYHOCTM TECTUPOBAHUS CriedyeT YYuTbIBaTkL ABa OPYrUMX BaXHbIX acnekta TecTMpoBaHus. Bo-
nepBbiX, 3T0 BO3MOXHOCTb NPOBEAEHNSA TAaKoro TeCTUPOBAHUS HA MECcTe, Ha KOTOPOM AOomkHa ObiTk ycTaHoeneHa HIPS.
ManoadgekTMBHO oroBapuBath B creyudukaLMm cucTemsl, AnNa KOTopol notpedyetcs TectupoBaHue HIPS yepes kax-
Able Tpy MecsALa, ecrim Ha MecTe ee YCTaHOBKM MMEIOTCA BO3MOXKHOCTH, NO3BONAKLME BbINONHATL TECTUPOBAHUE C Me-
pPUOOMYHOCTLIO TOMBKO OAMH pa3s B rod. Bo-BTopbIX, TECTUPOBaHWE Kak npolecc 3akniyaeT B cebe noTeHumansHyto Bo3-
MOXHOCTb MOSIBNEHWS HEWCNPABHOCTEW W NOXHbBIX OTKMIOMEHWA BeneacTBue owwbku onepatopa. MNMocneacTBus Takux
CUTyauui MOryT ObiTe OMAcHbLIMM, MO3TOMY HeobxoAMMO MPefyCMOTPeTb COOTBETCTBYIOLWIME pelleHns 418 CBefeHWs K
MUHUMYMY MX BO3HWKHOBEHWE. Takum 0Bpa3oM, BO BCEX BO3MOXHbIX CNy4anx Lefb 3aknyaeTcs B paspaboTke cucTemel,
KoTopas MoxeT obecnevnTb LieneBy 3KCMNyaTauMoHHY rOTOBHOCTE NPY MUHUMYMeE aBTOHOMHOIO TeCTMpOoBaHuA. Bee-
AEHWE KOHTPONUPYEMBIX LENER, CPeaCTB BCTPOEHHOW ANArHOCTUKM U UCMONb30BaHWE BCTPOEHHOMO PE3EPBUPOBAHUS (4TO
obrieryaeT TECTUPOBaHWE KOMMOHEHTOB U Leneil Bes oTCoOeAMHEHNA OT npouecca) — BCe 3TW hakTopbl BHOCAT BKNad B
MUHUMU3ALMI0 YaCcTOTbl aBTOHOMHOIO TECTUPOBAHUSA.

A.6 JokymeHTauusa

Bce KPUTEPUKN NPOEKTUPOBAHWUA, paCHeThbl, JaHHbIE MO MOHTaXy WM TEXHUYECKOMY chnymnsaHmm B npouecce 3Kec-
nnyatauvn n JaHHblie no HCI'IbIT'aHMFIM:"TECTMpOBaHHIO COOTBETCTBYHLLWUM 06pa30|v| OTpaxakT B JOKYMEHTaUWN.

122

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 128 /146
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71011-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67712
https://gostexpert.ru/gost/gost-71011-2023?utm_source=pdf&utm_medium=67712&utm_term=page

roCTt P 71011—2023

MpunoxeHune B
(cnpaBo4Hoe)

CneuuvanbHblie peweHna No NPoeKTUpPpoOBaHNKO CUCTEMBI

B.1 OgHo ycTpoicTBO cOpoca AaBneHus, 3alMilarllee HECKONbKO KOMMOHEHTORB B TEXHONOMM4YecKou
cucTteme

[ns 3alWnThl HECKONBKUX KOMMOHEHTOB 000pYyOoBaHNUA B TEXHOMOMMYECKOW CUCTEME MOXKET ObITh NpUeMMemMbIM
ucnonb3oBaHwe ogHoro yctpoictea cbpoca aaeneHus. MNpy aToM cnegyeT cobnogath cneaylwne YeTbipe KpUutTepus:

- HEBO3MOXHO oTAeneHne noboro 13 salmulaeMbix KOMNOHEHTOR 0bopynoBaHua OT Takoro ycTporctea cbpoca
OaBMNeHus 3a UCKITIOYeHMeM Cry4aes, Korga 3akpbiTve OTCeKalWwmx KnanaHoB KOHTRONMPYIOT NpK NObIX YCNOBUSX;

- AaBMNEHWE HACTPOMKM NepBoro cpabaTbiBatolLlero ycTpocTea cbpoca OaBneHus OOMKHO ObiTe PaBHO UMK HIKE
pacyeTHoro gaenexus unm MOPLO noboro sawuwaemMoro KoMnoHeHTa 06opyaoBaHMs B CUCTEME;

- AaBMNEHUE B CUCTEME HA MOMEHT ocyLlecTeneHns cbpoca ogHuMm vnu Bonee ycTpolicteom cbpoca gaeneHus He
OOMKHO NpeBblllaTe MakCUManbHOro A0MYCTUMOro OaBrneHWs B COOTBETCTBUE C MPMHATBIMKM B pazpabaTbiBaeMoOM MNpo-
eKTe napameTpamMiy NpoeKTUPOBaHWUSA NO OABMEHUHD;

- paboyee gaBneHne B NHBoOM KOMNoHeHTe 0bopydoBaHUA B Nepuod BpeMeHu, korda ycTpoicTeo cOpoca gaene-
HWA He ocyllecTenseT cOpoc, HE JOMKHO NPeBLILATE AABMNEHWE, OOMNYCKAEMOE NPUHATLIMA NapaMeTpamMun NpoeKTUpoBa-
HWUS MO OABMEHUH.

B.2 OnucaHve TMNOBOW TEXHONOrM4eCKOM CUCTEMbI

OpHOW 13 TUMOBLIX TEXHOMOTMYECKUX CUCTEM, NPEayCMaTpPUBAIOLWMX TONBKO OHO YCTPOMWCTBO cbpoca AaBneHus,
ABNAETCA KOHTYP LMPKYNALMOHHOIO ra3a peaktopa rMapooqUcTKi. Takas cucTema MOXET COAepaTb CneayLne 0CHOB-
Hble KOMMOHEHTLI 0B0pyaoBaHKA:

- KOMNPECCcop LMPKYNALMOHHOIO rasa;

- TENNOOBMEHHVK BXOAALLEro/OTXOAALLErO NOTOKA;

- TOMOMHbIA HarpeBaTenk;

- peakTop;

- KOHOEHCATOP OTXOASALLEro NOTOKa;

- cenaparop;

- coeMHUTENbLHBlE TpyGonposoakl;

- TpyBonpoBoa Ans nofgaqv XUOKOCTU, NPOAYKTa, U NPOOyBOYHOrO rasa.

Ha pucyHke B.1 npegctaeBneHa Tunosas cxema CUCTEMbI MPoLiecca rMapooYUCTKY, BKIoYatoLen B ceba nepeyunc-
NEHHBIE BbILIE KOMMOHEHTHI.

B.3 MeTtopuka onpegeneHus pacuyeTHoro gasneduna unv MAPO onsi koMmnoHeHTOB o6o0pyaoBaHuMaA

Mpw 1cnonb3oBaHUKM ONUCaAHHOW HWXEe MeTOAWKK pacyeTHoe Aasnedve unu MAPO ona nwo6oro koMnoHeHTa obo-
pYLOBaHUS B CMUCTEME He OyOeT NpPeBbILIEHO, 38 UCKITIYEHWEM Cly4Yaes, Koraa AaBrneHve B CUCTEME NPUMBOOUT K cpaba-
ThIBAHWK YCTPOMCTBA cOpoca gaBneHmnsa. Pacyer BKMYaeT cnegytolimMe encTBus:

a) CTPOAT KPUBYH U3MEHEHWA OABMNEHNUS AN TAKWX TEXHOMOTMYECKMX YCINOBWIA, KOTOPbLIE NPUBOAAT K MUHUMAIBHO-
MY NafeHnio aaeneHnsa (HopmanbHble YCNOBKA ANA KOHLA paboyero uvkna npy sarpsasHeHHoOM ofopyaoBaHumn);

b) paccunTbiBaKOT YyCTAHOBUBLUEECH AABMNEHWE MOCME OCTAHOBA KOMMpeccopa npy MakcMMansHOM MageHun AaB-
nenns. CneagyeT cyMTaTh, YTO cenapaTtop nepen OCcTaHOBOM Komnpeccopa paboTaeT npu paboyem OAaBneHuu, a NUHUI
NPO4YBOYHOIO ra3a CYUTAKT 3aKpLITOW ANA COXpaHeHus rasa;

C) MMHMManbHOe pacyeTHoe aasneHue unv MOPL cenapatopa JoMmKHO BbiTe paccyMTaHo kak 7105 % oT 3Ha4eHust
YCTaHOBMBLLEroCs OaBreHns, 4to obecrnedmBaeT HeobxoaumMy pasHoCcTb Mexay pabodrm OaBneHuem U AaBneHnemM Ha-
CTPOWKW ycTpoicTea cbpoca gaBneHus Ha cryyai aBapuiltHOro ocTaHoBa KOMMpPeccopa;

d) CTpOAT KPpMBYK M3MEHEHWA OABMNEHWMA B CUCTEME MpW AaBNeHWU B cenapaTope, paBHOM OaBMEeHUH HACTPOMKM
ycTpolcTea cbpoca aasnexua. Mcxoas ua npennonoxeHns, 4To obbem razoBoro noToka NoCTOAHEH, rpaaueHT AaBneHus
OyoeT nponopumMoHaneH M3aMeHeHo abCconNTHOrO JaBneHus.

MpumeuvaHune — MuHumanbHoe pacdeTHoe aasneHve wnu MOPLO gna kawgoro komnoHeHwTa obopypo-
BaHWA npenctaeBnseT coboll gaBneHWe Ha BXOAe OaHHOrO KOMMOHeHTa obopydoBaHuWsA, onpedensemoe COorfacHo
nepedyncneHuio d).
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Y — naenexue, kla, nsbbiTouHoe; T — KpuBas U3MEHEHWUs AaBNEHUS ANA HOPMAaNBHOMo PexnMa 3Kcnnyataumun, ans
YyCrnoBWA KoHUa pabodero umkna TexHonornyeckoro npouecca [cm. B.3, nepeducnenue a)]; 2 — ycraHoBuBLIEECS
[aBrneHwe, BO3HUKAIOLLEE NOCNE BblpaBHWBAHWA LaBNEHWsA B CUCTEME NOCINE OCTAaHOBA KOMNPeccopa npy HopMasnsHoOM
pexume 3KkcnnyarauMy Ans ycnoBui KoHua pabodero LUMKna TexHonoruveckoro npouecca [cm. B.3, nepeuncnenue b)];
3 — KpuBasi M3MeHeHWs1 AaBneHus npu pabGoTe CUCTEMbI NPU LaBNeHWW cenapaTopa BbiCOKOrO AABMEHWUS, PaBHOM
[AaBneHu0 HAaCTPOMKK ycTpoicTBa cBpoca gaenerus [cm. B.3, nepeuncnenne d)]; 4 — nogava; 5 — XWOKMIA NPOOYKT;
6 — orteop rasa; PC — perynatop gaenenus; LC — perynsatop ypoeHs; FC — perynsatop pacxoga; PRV — knanaH
cbpoca gasnexHus

2 OBbMHO gaBneHWe HacTpolikk paBHo 1689 klMa.

b NaeneHue HacTpoiiku pasHo 1896 klMa.

¢ TunoBble MMHUManbHbIE pacdeTHble aaeneHuns (DP) ana komnoHeHTOB 060pPYAOBaHNUS B CUCTEME.
d Komnpeccop: DP = 2799 klMa, MuHUMyM.

€ TennoobmeHHUK nogada/npopykt: DP = 2779 klMa, MUHUMYM.

f Tonka: DP = 2613 Ka, MUHUMYM; ¢ — peakTop: DP = 2517 k[Ma, MuHumym.

N TennooBmenHuk nogaya/nponykt: DP = 2234 «kMa, MUHUMYM.

| KonoeHcaTop npoaykta: DP = 2062 kMa, MUHUMYM.

I Cenapatop sbicokoro gasnexus: DP = 1896 klMa, MUHIMYM.

PucyHok B.1 — Tunoeas 6rnok-cxema CMCTEMbI, B KOTOPOW 0AHO YCTPOWCTBO cbpoca gaBneHus
obcnyXMBaeT HECKONbKO KOMMOHEHTOB TEXHOMOMMYECKON CUCTEMbI C TUMOBLIMM KPUBBIMUW M3MEHEHKS
naBneHus

GostExpert.ru
https://GostExpert.ru/gost/gost-71011-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67712
https://gostexpert.ru/gost/gost-71011-2023?utm_source=pdf&utm_medium=67712&utm_term=page

roCTt P 71011—2023

MpunoxeHue C
(obszaTensHoe)

OnpepeneHne TpeboBaHWA No cOpocy AaBrneHUs NpPX noxapax

C.1 UcxoaHble gaHHbIe

Cnepnyet y4nThIBaTh, YTO 0OLEMbI TEXHOMOMMYECKUX LMCTEPH HE ABMSITCH OCHOBOMONAraoLWw MK A8 OLEHKN KONn-
yecTBa cbpackiBaemMbix NapoB. Tak Kak TennoTa norfowaeTcst NoYTH MOMHOCTBID 38 CYET U3MYYEHUS, BaXKHBIM (DaKTOpoM
SIBNsEeTCA Nnowagb, OMblBaeMasn NOTOKOM, a He 00beM CoOoepPXUMOro TEXHOMOrMYecKoW LMcTepHbl. CneayeT NpUHATL K
CcBeOeHuto, YTO Yem DoMblie NnoLllaab TEXHONOrMYeCcKOM UMCTEPHbI, TEM MeHbLUe BepOSATHOCTL TOro, YTO UucTepHa GyaeT
MOMHOCTLIO NOABEpPraTbCA BO3OEWCTBMIO M3Ny4YeHusd, T. e. Yem Donblle nnowaab NOBEPXHOCTU CTEHOK LMCTEPHbI, TEM
MeHbLUE CpeaHAs yaenbHasa CKOPOCTb NOMMOLLEHWS TEMMAOTLI OT NNaMeHN.

Tabnuua C. 1 cogepxvT gaHHele no 10 egMHMLAaM OrHEBbIX UCTBITAHWA ¥ OQHOMY pearbHOMY noXxapy. OTW AaHHble
ObINY NoMy4YeHbl B XOAE UCMbITAaHUIA, B KOTOPbLIX BbINW NpeaycMoTpeHsl CpeacTBa N3MepeHus MonHOro KonM4yecTea Tenmno-
Tkl, MOrMOLAEMOro COCYyA0M, NOCPEACTBOM:

- BblMMCNEHKWA TennoTel, TpebyeMoi Ana nepeBofa cogepyKallencs XKMAKOCTM B COCTOSAHUE KUMEHWUS;

- U3MepeHMe KonMyecTBa XUOKOCTU, UCNapuBLUIECa 3a 3agaHHoe Bpems. MpueegeHHble B Tabnuue C. 7 yaenbHele
CKOPOCTMW MOrMOLLEHNS TEMNNOTbI NPEACTARNAT coboW cpefHMe CKOpPOCTU ANS CMaYMBaEMON NMOBEPXHOCTH.

Tabnuya C.7— CpaBHeHWe CKOPOCTEW NOrMOoLEeHWUs TEMMOThl B OTHEBLIX UCMBITAHUAX

Moason
EMkoCTb Obuwasn ngw?::?ﬂb GE5s TG Tiﬂﬂwf:l .
VIChE Bu Bo3neicTens Tonnueo cocyga, |nno I-u:a b,| Baemoii Safalle- | Rl cnﬁaqn:;-
TaHme A A yg‘u A Lu‘g Ae. HUe Tenno-| noeepx- o
M M noBepxHO- ° eMon no-
2 Thl, KBT HocTK, °C
CTHU, M BEPXHOCTH,
kB1/M2
1 MeTtannuyecknd nuct Ton- | BeHsuH BoeBas 27 11 1100 — 96
wuHor 150 mm py6ka
2 MeTtannuyecknd nuct Ton- | BeHauH BoeBan 27 11 630 — 55
wuHon 150 mm pybka
3 Harpee Boabl B bake TNvrpouH 0,41 —_ 2.4 120 —_ 50
4 HarpeB Boabl B UMCTEPHE JNvrpouH 52 19 9,8 990 21— 100
100
5 [MoTok BOAKI NO NUCTY BeHanH — 22 2,2 230 24 100
6 Harpee Boabl B uuctepHe BeHanH 18,9 37 37 2700 150 T3
7 Bbipabotka napa B unuctepHe | beHauH 31,6 53 37 2500 — 66
8 MoTok Boakbl B Tpybe gname- | BeH3uH _— 0,84 0,8 80 —_— 96
Tpom DN 20
9 Harpee Boabl B UMCTEPHE KepocuH 0,14 1,5 0,6 28 150 50
10 HarpeB Boabl B unuctepHe KepocuH 0,14 1,5 0,6 30 160 53
11 Moxap Ha 3aBoge byTaH 800 400 400 6900 — 17

YcTaHoBKa Ana ucnoitaduin 4, 5 n 8 Beina paspaboTtaHa Takum obpazom, 4Tobbl 0becnevnTb HENpepbIBHbIA U NOJ-
HbI OxBaT nnameHem Hebonblumx cocynoB. [py aTux ycnoBuax ObiNMKM OOCTUMHYTE MakCUManbHbIE CPEOHUE CKOPOCTU
nogBoaa TennoTel B AuanasoHe 96—100 kBT/M2. Mpu ycnoBuax, co3daHHbIX Npu ueneitaHuax 1, 3, 6, 7, 9 1 10, nnamsa
noOBepraeTca BO3AEWCTBUK BO3AYLUHLIX NMOTOKOB. Bee gpyrve dhakTopbl cnocobeTBOBanNM MakcMMansHoW NoaBoavMon
TENMoTe, YTO MasioBEPOATHO Ha HedTenepepabaTtbiBalowen yctaHoBke. NMpu aTuxX yCnoBUsX MakcMMarbHblE CpegHue
CKOPOCTW NOABOAA TEMMOThI 3HAYUTENBHO BapbUpOoBanvck. McnbiTaHne 2 oTnndanock OT UCnbITaHua 1 B TOM, 4TO Bbino
npegycMoTpeHo ApeHupoBaHue obopynoBaHuA. [py HanmMuMuM OpeHaxa MakcumarbHas CKOpOCTb Mogeoga TEenmoThl
yMeHbLunack Ha 60 %; 3TOT hakT yYMTLIBAIOT NPpU BLIBOAE ypaBHeHWn (5) u (6). Mcneitadne 11 nokasano sBnuaHue 6one-
IO NoLaam Ha cpedHWid NoaBoa TENMNOTHI MPYU peansHOM noxape.
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McnbiTaHUA NpoBoavunick B Be3BeTpeHHble AHW, TONMMBO, Kak NpaBumo, pacnonaranocs B yriyBGneHun nog cocy-
Aom 6e3 BO3MOXHOCTU €ro pacTekaHus, Kak 310 NMpoucxoquno Bbl B peanbHbIX YCrnoBuax akcnnyarauuu. KpaiHe mano-
BEPOSITHO, YTOBLI NpW peansbHOM Noxape Ha HedTenepepabaTbiBalolLlerd YCTaHOBKe 6e3 NPUHATAA 9TUX BrnaronpusTHLIX
ANA noxapa ycroBui, OOCTUrANUCh Bbl MOMyYEHHbIE B XO4E MUCMBITAHUI MakCUManbHble 3HaYeHMs MOrMoLeHNs TenmnoTbI.

C.2 XapakTep OTKpPbLITOro nnamMmeHu

OTKpbITOE NramMsa NpU rOPeHUN YIIeBogOPOAHbIX XKUAKOCTeN BygeT, COOTBETCTBEHHO, MMETb CEPALIEBMHY U3 NErko-
BOCMMaMEHALLMXCA Napos, NMO0 He CMeLUaHHbIX C BO34yXoM, NMMB0 cMeLlaHHbIX B COOTHOLLEHUSAX, HEQOCTaTOYHbIX AN
ropeHus. FlopeHye NpoONCXOOUT Ha BHELLHEN NOBEPXHOCTM CepALEBMHbI NNaMeHu. MockonbKy dakTuyeckasi 30Ha ropeHus
HaxoOouTCH B NepeHackIWeHHoW Tonnueom obnactu, obpasyeTtca Gonbluoe Konu4YecTBo YepHoro Abiva. BoaHukawouwas
0bonoYka U3 cakn MOXET 3aKpbiBaTh BONbLUYH YacTb MameHu.

O6paaytoLmecs Npyv ropeHUy ropayne rasbl NOAHUMAKTCA BBEpPX, a Bo3AyX, o6ecneymBalowmMin ropeHe, onycka-
eTca BHKU3. [opAwaa macca npuobpeTaeTt Gonblyo TypOyneHTHOCTL. B npouecce konebaHuit Macc ropaLmx napoe crowu
ObIMa CMELLAETCH, U BpEMS OT BPEMEHU MOXKHO BUAETL APKOE MMams KpacHoro Uiy OpaHKeBoro LiBeTa, YTo roBOPUT O ero
Dbonee HU3KOI, NO CPABHEHWUM C TOMOYHbLIM NSIAMEHEM, TEMMNEpaTYpE.

[Mnams Takoro BUAA CKNOHHO K YBENUYEHWIO CBOEW TEMMNEPAaTYpPhI, OQHAKO Er0 TaKKe MOXET CAYBaTk BETEP, NPUYEM
Tak J4aneko OT Cocyaa, YTo ero TeNNOBOE BO3AEUCTBME Ha cocyn DyaeT HEBENUKO.

C.3 [laHHble no yaenbHOW Tennote (CKpPLITOW TennoTte) napoobpazoBaHus YyrneBoaopoaoRB

PaanuyHble yrnesogopodHble XUAKOCTM MMEIOT pasnuyHyto YOenbHy TennoTy (CKpbITylo TennoTy) napoobpaso-
BaHWA, Aaxe HeCMOTPSA Ha To, 4TO YrMeBOAOPOALl Kak rpynna BellecTBa BedyT cebsa aHamorvyHo Apyr Apyry. YoensHas
TennoTta (ckpblTaa Tennota) NapoobpasoBaHnA YMCTOW OOHOKOMMOHEHTHOW »KMAKOCTWM YMEeHbLuaeTca no Mepe Bo3pac-
TaHusA TemnepaTypbl Napoobpa3oBaHnA 1 3aTeM CTAHOBUTCA PaBHOW HYIMKO NPU KPUTUYECKUX TeMnepaTtypax 1 A4aBrneHun
AN 3TOW XKUAKOCTK.

Ha pucyHke C.7 nokasaHo AaBneHWe napoB U 3Ha4YeHWs yaerbHOW TennoTsl (CKPbITOM TennoThbl) AN YACTbIX OOHO-
KOMMOHEHTHBIX NapactWHOBLIX YIMEeBOAOPOAHEIX KUAKOCTEN. ITa AMarpaMMa HenocpeacTBEHHO NMPUMEHUMA ONs TaKUX
XWUOKOCTEN M MOXET CHMTaTbCA NPUONM3UTENBHO COOTBETCTBYHLLEN CMecsiM NnapaduHOBbLIX YITMeBOAOPOA0B, COCTOALUMX
M3 OBYX KOMMOHEHTOB, YoM OTHOCUTENLHLIE MONEKYNSPHBIE MAcChl OTNUYAIOTCA He GorbLUe Yem Ha pasHOCTE MeXay Mnpo-
naHoM 1 ByTaHOM unu ByTaHOM W NEHTAHOM.

DOuarpamma Take npvMeHMMa K W30MEPHbLIM YrNeBoaopoaam, apoMatuyeckum Unu UMKNMYECKUM COeaUHEHUAM,
unu napadnHOBLIM YINeBOAOPOAHBIM CMECSM U3 KOMMOHEHTOB, KOTOPLIE UMEIOT Mano pasnuyalolmecs OTHOCUTENbHbIE
MomMeKynapHele Macckl. HeoBxoanmo paccyuTaTte TeMnepaTypy B COCTOAHWM paBHOBECKSA. Mcnone3ys 3aBUCUMOCTE pac-
CHUTaHHOI TeMNepaTypbl OT AaBNEHNA NapoB, No pucyHky C. 7 MOKHO onpefenvTs YAeNbHY0 TENNOTY (CKPBITYH0 TENMOTY).
3aBMCUMOCTb 415 OTHOCUTENbHOW MOMEKYNAPHOWM Macchl, NOKa3aHHYH0 Ha guarpaMme, B TakMX Cryyasx WCMonb30BaTh
He pgonyckaetca. OTHOCUTEMBHYI0 MONEKYNAPHYIO Maccy NapoB ONpeaensaT U3 pacyeTa NapoXuaKoCTHOrO paBHOBECKS.

[ns cny4aee cMeceil KOMNOHEHTOB, KOTOPBIE UMEHT LUMPOKWUIA MHTEPBAN KUMEHWS UNW 3HaYNTENBHO PasnuyatoLLm-
ecd MOMeKynsapHele Macchl, MOXET NoTpeboBaTECA CepUs TOYHBLIX PACYETOB paBHOBECUS OM15 OLUEHKW CKOpOoCTeW napo-
obpazoBaHns B cooTBeTcTBuUM C 6.75.3.2.
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MpunoxeHune D
(cnpaBo4Hoe)

MpuMepbl pacyeToB No BbIGOPY pasMepoB (hakeNbHOW YCTAHOBKU
C NO3BYKOBOW CKOPOCTbLIO CMUraHus

D.1 ObLwmne nonoxeHus

B npvnoxeHWn npencraeneHsbl NpMMEepbl MCMOMNb30BaHWA ABYX METOAMK AN Bbibopa pa3mepoB dhakefbHbIX ycTa-
HOBOK C [O3BYKOBOMW CKOPOCTLK) CKUMaHWS, OCHOBAHHBIX HA BNUAHWK U3nyyeHusa. [epBas paccMoTpeHHas METOAWKA npea-
cTaBnseT coboi ynpoLLeHHbIN NOAX0A, U3NOXEHHbIW B pasgdene 7, a BTopas MeToguka — aTo 6onee KOHKPEeTHbIN NMOAXoM,
OCHOBaHHbI Ha paboTtax BxyctoBcku 1 CoMmmepa. BeicoTa v MecTo pacnonoxeHus dakernsHOW YCTaHOBKKM onpeaensoT
rno paccenBaHWIoO rasa B crnydae, ecnu nnams racHet (cMm. 7.3).

D.2 Mpumep 1. NMepBbIK BapuaHT Bbibopa pazMmepoB hakeNnbHOW YCTaHOBKU

D.2.1 UcxogHble gaHHbIe

B aTOM npumepe matepuanbHbIM NOTOKOM ABMAKTCH yINeBogopoaHbIe napkl. MaccoBeIl pacxod NoToka q,,, paBeH
45 360 kr/v (12,6 kr/c). CpegHsasa oTHOCUTENbLHAA MonekynsapHasa Mmacca napoB M paeHa 46,1. Temnepatypa notoka T pae-
Ha 422 K. KoadhdpuumeHT cxmumaemoctn Z paeeH 1,0. Tennota cropaHus coctaenset 50 000 kx/kr. AbconoTHoe gaene-
Hue B hakenbHOM OTONMOBKE MPU CXUraHuu p, pasHo 101,3 kla. Pac4eTHas ckopocTs BETpa U, paBHa 32,2 KM/ (8,9 Mm/c).

D.2.2 Pacyet guametpa cpakena

Yucno Maxa onpegenstot no dpopmyne (25), npueegeHHoi B 8.3.17.15.

Onsa Ma, = 0,2 guameTp dakena paccuuTeiBaloT crnegylowmum obpasom

45360 | [1-422
0,2 =3 93-407" 1
(101,3412}\' 46,1 @1
d?=0,219;

d =0,468 m (BHYTPEHHUIA gnameTp).

Ons Ma = 0,5 gnameTp dhakena paccyMTbIBaKOT criegytowmnm obpasom:
d?=0,088;

d=0,296 M (BHYTPEHHWIA gnameTp).

D.2.3 Pacyet gnuHbl thakena nnameHu

Belgensemyto TennoTy Q paccyuThiBaKOT cregylowmM o6pa3om (CM. pucyHok 5):

Q=] 4536057 | [5-104 XX |.[_14 ) _63.105 wBr. (D.2)
Y Kr 3600c¢

CornacHo pucyHKy 5, onvHa dpakena nnamexu L coctaenseT 50 M (cMm. pucyHok D. 7).
D.2.4 AnbTepHaTUBHLIN pacyeT HaKMoHa nNnaMmeHu, BbI3BaHHOrO CKOPOCTLIO BeTpa
O06bemHEIN pacxoq napos Qyap ONPEAENSIOT CNEAYIOLIMM obpasom:

45360 (22,4 (422 3
= ; . =9,46 m”fc (hakTuyeckoe). |
e [3600} [46J] (273] fo (@ ) 1959)

HaknoH nnameHu, Bbi3BaHHbIA CKOPOCTBLH BETPA (CM. PUCYHOK B) MOXeT ObiTe NPeAcTaBneH OTHOLLIEHWEM

=, (D.4)

rae u,, — CKOpOCTb BETPA;
U; — CKOpOCTb B hbakensHOM OroNnoBKe.
CkopocTb Ha Bbixoge dakensHoro orornoeka U; MOXHO ONpeferninTb U3 ypaBHeHns (D.2) (cm. gpyron Metopn pacyeta

U; B MyHKTE D.3:3)

q
u; = . (D.5)
7 nd?/4
Ona Ma =0,2:
u = 9,46 = M/c
I 70,4682 /4 '
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Ona Ma =0,5:

9,46

= 137 mfc.
7 r-0,296%/4 /

Mpn Ma = 0,2:

Uy 8944162,
u; 55

j
A
3 pucyHka 6: ZTy =0,36.

Ax
13 pucyHka 6: ZT: 0,85.

>Ay=0,36-50=18m,
>Ax=0,85-50=425m.

Mpu Ma = 0,5:
u_w:%: 0,065.
u; 137

A
M3 pucyHka 6: ZTy =0,55.

A
13 puicyHka 6: ZTX: 0,68.

YAy=0,55"50=27,5m,

> Ax=0,68 - 50 = 34 m.

D.2.5 Pacuet TpebyemMon BbICOThI (hakenbHOW YCTaHOBKU

McxogHble gaHHble ansg pacyeTtoB no D.2.5 cM. B 7.4.2.3. PasamepHOCTH CM. Ha pucyHke D. 1.

[ns aTux pacyeToB UCMOMNb3YOT CeayHLLMEe UCXOAHbIE JaHHbIE.

Jonsi uany4eHHoi Tennotsl F paeHa 0,3. BeiceoBoaueluasicst TernnoTa Q (cm. D.2.3) paeHa 6,3 - 10° kBT. Mpeano-
naraT, YTO OT KOHCTPYKUMK hakensHO ycTaHoBKM TpebyeTcs, Y4Tobbl MakcumarnsHoe AonycTUMOoE UanydeHue K Ha pac-
cTosHUM 45,7 M OT hakenbHOit YCTaHOBKW He NpeBbilanc 6,3 kBT/m2.

B chopmyne (22), npueeneHHoR B 7.4.2.3, 3HadyeHMe T cnegyeT npyMHuMaTte paeHeiM 1,0. 3atem, cornacHo dpopmy-
ne (22) paccyMThIBAKOT pacCcTOAHWE OT UeHTPa NNamMeHn 40 rpaHulbl HyneBoW OTMETKK (T. e. paccmaTpMBaeMoro obbekra)
D, m:

F-Q
D= J——=, :
4n K (D-6)
5
p_ [10:03:63-10 489w
\ 4n.63

McxogHbiMW OaHHbIMK 418 NPOBEAEHNA ocTaBlunxcs pacyeTos B D.2.5 asnaeTcs m3anyeckoe pacnonoxeHve, no-
KasaHHoe Ha pucyHke D. 1.
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ZAy

hl

1 — Hanpaenexue BeTpa

PucyHok D. 1 — PaamepHocT npu Bbibope pa3amepoB dpakenbHoW YyCTaHOBKN

[Mpn Ma = 0,2 BbiCOTY hakenbHOW YCTaHOBKM h, M, paccuYMTLIBAIOT criedyowmm obpasom:

h'=h+ (0,55 Ay), (D.7)
r'=r— (0,53 Ax), (D.8)
W3 D.2.4 npu Ma = 0,2:
YAy =18,0 m,
YAx=425m.

Mcxoos n3 Toro, 4TO paccTosHUE OT HyNMEeBOW OTMETKKM A0 dhakena r= 45,7 M, nonyyaoT:
r'=457-(05-425)=24,4m

"

D2=r2+h72

48,92=2442+ h"?,

h'=423 wm,

h=423-(0,5-18)=33,3 M.

Mpn Ma = 0,5 h paccunTbiBaloT crnegyrowmm obpasom:

W3 D.2.4 npy Ma = 0,5: YAy = 27,5 m.

W3 D.2.4 npy Ma = 0,5: ¥ Ax = 34,0 m.
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Mcxoas U3 Toro, YTO paccTosiHWE OT HYNEBOW OTMETKM A0 dakena r= 45,7 M, nony4yatT:

r'=457-(05-34)=287m

"

D2=r2+h?;

48,92=2872+h72;

h'=39,6 m,

h=39,6-(05-27,5)=259m.

D.3 Mpumep 2. OnpeneneHue paamepoB pakena ¢ ucnonb3oBaHueM noaxona Bxycroecku n Commepa

D.3.1 UcxogHble gaHHble

B atom npumepe, OCHOBaHHOM Ha meTode, u3noxeHHoM B paboTax BxkyctoBcku u Commepa, cbpoc Ha cxuraHne
NpOM3BOAMTCA YIMeBOAOPOAHbIX Napos (Tennota cropaHua pasHa 50 000 k[/kr). Pacxoa notoka g, paseH 126 kr/c
(453600 ka/4). OTHOCUTENbHAA MOMeKynapHasa Macca dhakenbHoro rasa A/{, paBHa 46,1, a oTHocuTenbHasd MonekynsapHas
Macca Bozayxa M paBHa 29. HopmanbHas cpefHsis CKOpoCTb BETpa U pasHa 32,2 km/M (8,9 mic). B pacyeTte ucnonbay-
0T CNegyoLmMe XapakTepucTK 1 KOadUUMEHTDI:
U; — CKOpPOCTb hakenbHoro raza B (pakenbHOM OronoBKe, M/C;

dj-— BHYTPEHHWIA AnameTp dakensHOoro OronoBkKa, M;

p;i— abconTHoe aaBrneHune B dhakensHOM OrofioBKe Mpu CropaHum, p; = 108 «lMa;

Ry — cpenHas oTHocuTeNbHas BNaxHoCTb Ry = 50 %;

Z — koathdmumeHT cxumaemoctu, Z = 1,0;

C, — HWKHUIA KOHLIEHTPALIMOHHLIV Npefen pacnpocTpaHeHna NnaMeHy dakernsHoro rasa B Bo3ayxe, U3MepeHHbIN
kak obbemHan gons, coctaenset 0,021 (cm. D.3.6.1);

Tj — abcontoTHas TemnepaTypa hakensHoro rasa, ?:, =422 K (149 °C);

T, — TeMmneparypa Bosayxa T = 289 K (16 °C);

T — [AOMA, Ha KOTOPYIO YMEHBLLUAETCA M3MNYYEHUE NNaMeEHN NPy Nepegaye Yepes atMmocepy;

F — pons, nany4yeHHoOW TeNnoThi;

Q — BbicBOOOXKOaeMoe Tenno, KBT;

K — [onycTMas MHTEHCUMBHOCTL UanyyeHns, KBT/m2.

D.3.2 Pacuet guametpa thakena

Yucno Maxa paccyuTeiBaloT cnefyiowmm obpasom (cm. 8.3.711.15):

0,5
May = 3,23-1075 | Im_ (QJ . (D.9)
pp-d M

Ona Ma = 0,5 gnameTp thakena paccynTbIBaOT cnegyowmMm obpasom:

05
60,5323 S |20 |1+ 422 (D.10)
10847 |\ 46,1
roe dj2 = 0,82 m,
dj = 0,91 m.
D.3.3 PacnonoxeHue LeHTpa nnameHu
CkopoCTb Ha BbIXO[E OrornoBka U; PaccHUTLIBAEHOT CrIeAYHoLnM obpaszom:
M3oTepMmU4ecKasn CKOpocTb 3ByKa = 91 ,2(TJ,-HV{,-)0‘5 (D.11)

=91,2 - (422/46,1)0-5 = 276 m/c,

u; =y4ucno Maxa cTpyu YMHOXUTE HA CKOpPOCTb 3BYKA,
=(0,5) - (276) = 138 m/c. _
HWxHWIA KOHLIEHTPALMOHHBIN Npeaen pacnpocTpaHeHnsa NnaMeHn Ans dpakensHoro raza C; paccunTeIBaloT no dop-

myne
6 =C M I D.12
L= ) (D.12)
C, =0,021 [‘ISEJ-[@]_O,MT.
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[NapameTp peakTUBHOW TArM 1 BETPOBOW TATM, (dj * R), paccuutbiBatoT no dpopmyne (cm. D.3.6.2)

0 \(T, M, 0,5
dj-R=dj| L] == ; (D.13)

o0 /

d;- R=0,91(138/8,9) - (289 - 46,1/422)05 = 79,3,

FopuacHTanbHbIe U BepTHUKarnbHble PACcCTOAHWA OT (akenbHOro OrofoBKa A0 LeHTpa nnaMeHu X, WU ¥, COOTBeT-
CTBEHHO OMPEAensioT cneaytowmum obpasom:

M3 pucynka D.2npu C; = 0,517 u (cﬂ» R)=793: x,=18m.

M3 pucyrka D.3 mpu C; = 0,517 (dj-- R)=793: y,=30m.

Yn
180
150 \\\L\\ \\ h \lx \}\}\‘\\ \\ ‘\
N Y ALY N Y
\\ \\\ b b \\ \\\\ s A \\ AY \\ A
100 ISSISN OO T\ X
AN SN AN VA WA WA \
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SESNANSN NN N SN NN TR AN
50 NN NSRS AN \\ N\
e EANEANANA ANEAVAN NN AN
NN \.\ AN N AVVA ST WMWY
30 AN AN, N\ & A AN\ &
N\ N\

v
g
e
—7

7
o

L~

A

/:i;

/V
7
/| LA

N
20 o
N Ny %, =N ¥ Y
NNV AEM A R IR 12 IR SN
\\\\\\\\ N \T N N ‘\‘\\ ‘\ A\ \“ \\ ‘\ LY ‘\ \‘\
WV W N Y < NS W Y A VA W W, W LY
b b ¥ N, . W Y A . Y LY b . ¥ LY LY
10 N ST S S TN 2 b .Y A h W W . ¥ 3 % \[%
N N AN ANV AL YANAYER YA YA LLNY AVAWA LY
NS 75N h Y NSNS ALY AAY
N N ‘\‘ NN\ N\ N ARAMYAY \
AN W NRAMNRNAAYAV RN RUAT B
7 e N LN NN AN S AN N
Y% NN N NELYR WA WY AR AR ALY
3 AN h NN NN TN TNIANN A NAANN N T NN -
0,01 0,05 0,1 0,5 1 5 10 X

X — C;, napametp HWKHEro npedena B3pbIBAEMOCTM (hakenbHOro rasa, cm. copmyny (D.7); ¥ — X, paccrosHue
No ropusoHTanu ot QDaKEJ'IbHOTO CTBONa Ao ueHTpa nnameHu, m

a (dj - R) — napameTp peaKTMBHOW TAMK 1 BETPOBOW TATKW, cM. chopmyny (D.8).

PucyHok D.2 — LleHTp nnameHu ans chakenos 1 BOCMNaMEHUBLLKMXCA BbIGPOCOB. PaccTosiHWE MO ropUsoHTanu X,

D.3.4 Pacuet paccTosiHMA OT LEeHTpa nnaMmeHu 4o paccMaTpyMBaeMoro o6bLeKTa unm To4Kku

McxooHbIMK AaHHBIMM NS 3TOro pacyeTa ABRMNAKTCA: A0NA U3Ny4YeHHOW TennoTel F paeHa 0,3. Beigenaemas Tenno-
Ta (cM. D.2.3) Q paBHa 6,3 - 108 kBT. Mpepnnonaratot, 4To KOHCTPYKLMA dhakenbHOM YCTaHOBKM AOMKHa BbITh TakoBa, YTOBbI
MaKkcMMankHoe AonycTuMoe uanyyeHue (cm. 7.4.2.3) K He npeBbiwano 6,3 kKBT/m2.

B cdopmyne (22) s3HaueHue t cnegyeT npuHMMaTh paBHbiM 1,0 (cm. D.3.6.2 n D.3.6.3). 3ateMm paccunTbiBalOT pac-
CTOSHUWE OT LEHTpa NnamMeHu OO paccMaTpuBaemMorc oObekTa unm To4kK (T. e. paccTosHWe A0 npedena WHTEHCUBHOCTU
TENMOBOro U3Ny4YeHWs, HanpuMep 40 HyNeBoW OTMETKM, nnaTdopMbl ¢ 060pyaoBaHWEM UMW rPaHMLbl YCTAHOBKW) D:

F-Q
D= |* ,
hn_K (D.14)

~ 10-03-6,3-10°
{  4n-63

D =154 m.

MoatoMy npu MakcumansHoM AonycTuMom K = 6,3 kBT/M2Z, D = 154 M OT LeHTpa nnameHu.
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X — C;, napameTp HWXHEro npegena B3pbiBAEMOCTU hakensHoro rasa, cm. dopmyny (D.7), Y — y, pacctosHue no eeptukanu
0T (hakensHOro CTBOMNA A0 LEHTpa NNameHu, m;

a (d:,- - R) — napameTp peakTWBHON TArM 1 BETPOBOW TAru, cM. chopmyny (D.8)

PucyHok D.3 — LleHTp nnamMeHu Ansa gpakenos 1 BOCNNaMeHWBLUMXCA BbIGPOCOB. PaccTosdHKe No BepTuMkani y,
D.3.5 OnpegeneHue BbICOThI (hakenbHOW YCTaHOBKHK
MpenenbHas BbicoTa dhakenbHOW YCTaHOBKK 3aBMCKUT OT BbIOPaHHbBIX PacHeTHbIX KpuTepres 1 obopydosaHusa, pac-

NONOXeHHOro okono dakena. Y HyrneBow OTMETKU npu paguyce r = 47,5 M oT ocHoBaHuA bakensHOW YCTAaHOBKW, Npu K He
Gonee 6,3 KBT/M2 1 npu o6LLEM PacrONoKeHUU, NOKa3aHHOM Ha pucyHke D. 1, h onpegensioT no dopMynam:

h'=h+y, (D.15)
r'=sr—xg (D.16)
D2=r2+h2=1542 (D.17)
D2 = (r— Xc)z +(h+ yc)2_ (D.18)

lMpw NoacTaBNEHUMN 3HAYEHWIA MONYyYakT:

(h+30)2 = 1542 — (45,7 — 18)2 = 22 949;

h=151-30=121 m.

D.3.6 MNoAcHUTenbHbIe NPUMeYaHUA

D.3.6.1 HuxHult KoHUeHMpayuoHHbIU npedes pacnpocmpaHeHUs nnamMeHu s YUCMbIX KOMIOHEHMOE8 pUHUMa-
lom coenacHo FOCT 12.1.044 u [8].

HkHMe nNpenenkl B3pbIBAEMOCTU CMECE pacCYUTLIBaIOT, ucnons3ysa npaeuno fe Watense, no dhopmyne

-
| || Y ...
CL_{[CL1J+(CL2]+M+[CLnH , bl

— HWKHUMA KOHLEHTPaUMOHHBIN Npeaen pacnpocTpaHeHWs nnaMeHu (T. . HWKHWIA npeden Bocnna-
MeHAeMOCTU) KOMMoHeHTa 1, 2...n, B BO3ayXe;
Y1: ¥:---» ¥, — MoONApHas gona (unu obbemHas fons) komnoHerTa 1, 2 ...n B cmecu.
D.3.6.2 [Ina koppeKuuv BrNUAHUSA U3Ny4YeHWa peKoMeHOYyeTCa UCMoNb30BaTh AONK NepeaHHoW TEMMNOBOW MHTEH-
cMBHOCTUM T. B cnyyae dhakenos nornouleHue B atmocdepe NpUBOAUT K ocnabneHnio TeNoBOro notoka K npuMepHo Ha
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10 % — 20 % Ha paccTosHun 150 M. AMnupuyeckan dopmyna (D.20) npUMeHVMa TOMbKO K SPKOMY YINeBOAOPOgHOMY
nnamMmeHu, uanyyatwoLwemy npu Temnepatype 1 227 °C, TemnepaType OKpyXatoLlero Bo3ayxa no cyxomy tepMmomeTpy 27 °C
1 OTHocuTeneHoW BnaxHocTn Gonee 10 %, Ha paccToaHuu oT nnamMeHu mexay 30 n 150 M, ogHako hopMyny MOXHO UC-
NnonbL30BaTh AN OLEHKW BeNWYMHEI T B Bonee LUIMPOKOM AManascHe YCOoBMWNA.

o g TOBY TR
s =] ® (D.20)

roe T — [ONs TennoBOro NoToka, NnepedaHHoro Yepes atmocdepy;
R, — oTHocuTenbHasa BNaxHOCTb, %;
D — paccTtosfiHMe OT NnaMeHu 4o OCBeLLeHHOW obnacTu, M.

®opmyna (D.20) npumeHuma Ansd GonblIMHCTBA (hakenbHbIX rasos 3a UCKModeHremM H, 1 HyS, KoTopeie cropatoT ¢
HeBonbLIMM CBETOBLIM M3NyYyeHWeM UM coBceM 6e3 Hero. Ecnu oxuaaemeie pacyeTHbIe YCNOBUA O4eHb CUMbHO OTNunYa-
HoTCA OT ycrnosuu gencteus copmyn (D.4) n (D.5), HeoBxogumMo Ucnonb3oBaTh ypaBHEHWs, NpuBedeHHbIe B [3].

D.3.6.3 Ecnu ncnonb3yroT HarHeTaHMe BOAAHOTO Napa co cKopocTblo okono 0,3 kr napa Ha 1 kr dhakenbHoro rasa,
TOrga gons Many4aemon Tennotsel F ymexsluaeTtca Ha 20 %.
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MpunoxeHue E
(cnpaBo4Hoe)

TunoBoe obopyaoBaHue

roCTt P 71011—2023
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1 — Ha cbaken; 2 — chakenbHbl KonnekTop; 3 — npobHbIe KpaHbl ANS NPOBEpKN HanNU4Yus yrnesoaopoaos;
4 — atmocthepHsblli knanaH; 5 — k cTodHomy TpyBonposoay; 6 — nogaya BoAel; 7 — NOrpy»KHOW 3aTBOP,
Np1BapeHHbIN K OKOHYaHWIo hakensHOro KonnekTopa; 8 — ypoeeHs Bofdbl; 9 — neperopoaka; 10 — apeHa;

FI — pacxopgomep

d HEDGXO,EIHMO, YTObbI pac4eTHOE OaBrneHue ruapaBnn4eckoro 3ateBopa CTo4HOro pr60npoao,qa COCTaBnAano Kak

MUHUMYM 175 % OT MakcmmarnbHOro paboyero gaBneHuss EMKOCTHI.

MprMedaHue— Pasvepsbl ykasaHbl B CAHTUMETPaX.

PucyHok E. 7 — Tunoeas dakenbHasa 3aTBOpHasa eMKOCTb FOPWM30HTaNbHOMO UCNOMHEHWS
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1
y 2 e —
—— ]
¥ T —
- e P 5
TC
2
N
J 6 —
Y

1 — oxnaxpawwas soga; 2 — yrnesogopod; 3 — oTBOoA B atmocchepy unn B hakenbHbIv
Konnektop; 4 — ApeHax; 5 — BO3AYLWHUK, 6 — Boda WNW CKOHAEHCUPOBaHHbLIM yrnesogopos,
HanpasnsiemMble B CTOYHbIN Tpybonposoa; TC — perynsatop Temnepatypsl

2 Heobxogumo, YToOBI pacyeTHoe AaBneHne rMapaBnUMYeckoro 3aTeopa cTo4Horo Tpybonpoeofda cocTaBnAno Kak
MuHUMYM 175 % OT makcumaneHoro pabodyero gaBneHns eMKocTu.

MpumeyaHue — Paamepsl ykazaHbl B CAHTUMETPAX.

PucyHok E.2 — Tunosasa oxnaxagawLlas eMKoCTb
Ha pucyHke E.3 npencrtaBneHo yCTPOWCTBO AEWCTBYIOLWEN CUCTEMbI U €€ KOMMOHEHTBI. YCTPONCTBO CUCTEMBI 3a-

BUCUT OT Tpe6yeM0|71 I'IDOI'IyCKHOI;'l crnocobHocT. COOTBETCTBEHHO, npu Bbl60pe TUNOB W YNCINa KOMMOHEHTOB, a Takxe
X NpUMeHeHWd, cnegyet OpUeHTUPOBATbLCAH Ha I'IOTDE6HOCTM KOHKPETHOro npomMblLUneHHoro 0bBbeKTa 1 ero TexHU4YecKne
nokKasarternu.
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1 — cTo4HbIn TpyBonposoa ansa cbpoca HedTecogepkalmMx Bof (K CUCTEME KUCMbIX BOA, ecny Ha dhakene B HENPEpPLIBHOM pexume
cxuraoTea bonsline obbemsl H,S); 2 — dakenbHbiin cenapatop; 3 — HacoC ¢ NapoBbiM MPUBOLAOM U PE3EPBHLIA K HEMY HAcoc ¢
3MeKTPUHEeCcKUM NpMBOOOM; 4 — MONEeKYNAPHbIA 3aTBOP; 5 — NPOoAYBOYHLIA ras; 6 — aneMeHT, U3MepstLWKA pacxon; 7 — dakensHbIn
cTBon; 8§ — nuHWMA 3axuradHuns; 9 — 6nok poaxura; 710 — oT dhakeneHoro cenapatopa; 17 — k dakensHomy cTtBony; 12 — Bopa;
13 — nap; 714 — oT dhakenbHOro KonnekTopa; 75 — atmocdepHbli KnanaH; 16 — k 06opyaoBaHMK U3BNeYeHns HebTn unu K kyboeomy
ocTaTky; 17 — ycTaHoeneH Ha npubopHoid naHvenu; 718 — npubop, nokasbiBawLWMiA pacxod (no nepenagy Aasnexus); 19 — nap Ha
Konnektop Ana 6e3asiMHOro ropexunst; 20 — anekTponuTaHue Ans 3axuranus; 27 — nogada so3gyxa; 22 — TONMUBHBIN ra3 K 4eXYPHbIM
ropenkam v ana saxuraHva; 23 — nap Ans 6e3gbiMHOrO CxKuraHus; 24 — yKnoH B CTOPOHY dhakensHoro cenaparopa; Pl — maHomeTp;
PSL — curHanuaatop HU3Koro gaeneHuns; PAL — curHanusauus HWM3Kkoro gaeneHus; LV — knanaH perynvpoBaHus ypoBHs; LC —aatunk
ypoBHA; LG — ykasatens ypoBHS; LSH — curHanusatop BepxHero ypoBHs; LAH — curianuaauwvsa BepxHero yposHs; Tl — TepmomeTp;
TV — knanaH perynupoBaHusa Temnepatypsei; TIC —perynupoeaHue Temnepatypel; FV — knanaH perynupoanus pacxoaa; FT — paTtynk
pacxopa; FRC — nokasbeiBawwmii npuGop pacxogomepa; XCV — KOHAEHCATOOTBOAHUK

8 Ha BcTaBKe NoKasaH ansTepHaTUBHbIA MeTo[ YNNoTHEHWs (BOASHON 3aTBOP).

PucyHok E.3 — Tunoras dakenbHan ycTaHoBKa
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Mpunoxenue OA
(cnpaBo4Hoe)

CBefeHUA 0 COOTBETCTBUM CCbINMOYHLIX HAUMOHANLHLIX U MeXrocygapCTBeHHbIX CTaHOapTOB

MeXAayHapoaAHbIM CTaHOapTaM, UCNONMb30OBaHHbLIM B Ka4eCTBe CCbINOYHbIX
B NTPUMEHEHHOM MeXayHapogHOM CTaHOapTe

Tabnuuya QJA1

0O6o3Ha4yeHne CeblNoYHoro

i BLBALNOR CreneHb 0Obo3HaveHWe U HauMeHOBaHWe CChbINOYHOro
H 2 COOTBETCTBUA MeXOyHapoaHOro ctTaHaapTa
MEeXrocyqapCTBeHHOro ctadHgapra
MOCT 12.2.085—2017 NEQ ISO 4126-1:2013 «YcTporcTBa NpeaoxpaHnTenbHbIe ANA 3allUThbl OT

n3bbiTouHoro AasneHus. Yacte 1. MNpenoxpaHuTensHble KnanaHb!»

[OCT P 59374.6—2021 MOD ISO 4126-6:2014 «YcTponcTBa NpefoxpaHnTensHble Ans 3alnTel OT
n3bbiTouHoro gaesneHus. Yactb 6. NpumerHenne, Beibop 1 ycTaHoOBKA
npegoXpaHUTENbHBIX YCTPOWCTB C paspbliBHOW MeMOpaHoi»

MpnmevyaHne — B HacToAwen Tabnuue MCNonb3oBaHbl credylolme ycnoBHble o6o3Haq4eHns cTeneHn cooT-
BETCTBUS CTaHOapPTOB:!

- MOD — moauduumpoBaHHbIA cTaHaapT;

- NEQ — HeaKBUBaneHTHbIN cTaHaapT.
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Tabnuua OB.1

MpunoxeHwe OB
(cnpaBo4Hoe)

ConocTtaBneHue CTPYKTYPbI HacToAlero ctaHgapTa
co CprKTypOﬁ NMPUMEeHeHHOro B HeM MeXayHapoOoHoro crtaHpgapTta

roCTt P 71011—2023

CTpykTypa HacTosLero ctaHgapTa

CrpykTypa mexayHapogHoro ctavgapta MCO 23251:2006

GostExpert.ru
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Pasnens! Moppazgensi MyHKTBI Paanensi Moapasgensi MyHKTBI

1 1

2 2

3 3

4 —

5 51—5.7 1 it 4 41—46 —

5.3.1—5.3.14 4.3.1—4.3.15

6 - 6.15.4.1—6.154.3 5 51529 5154.1—5.15.4.5
6.20.2.1—6.20.2.3 520.2.1—5.20.24

- » 1T B 7.3.41—7.347 8 6.1—6.6 6.3.4.1—6.3.4.3
7.4.3.1—7.4.3.10 6.4.3.1—6.4.3.8

8.1.21—8.1.25 —

8.1 8.1.3.1—8.1.3.3 —

8.1.41—81.45 71 7141—7.143
8.21.1—-8214 —

5iG 8.221—-8227 ) =

8.2.3.1—-8.2.26 — —
8.2.31—-8236 —_ —
8.3.3.1—8.3.34 — —
8.3.4.1—8.34.3 — —
8.3.56.1—8.3.56.3 — —
8 8.3.6.1—8.3.6.3 = =
8.3.7.1—8.3.7.13 — —

- 8.3.8.1—8.3.8.8 — —
8.3.9.1—8.3.9.20 — —
8.3.10.1—8.3.10.6 — —
8.3.11.1—8.3.11.23 ! i i

8.3.12.1—8.3.12.41 = —
8.3.13.1—8.3.12.41 7.3.3.1—7.3.3.3
8.3.14.1—8.3.14.6 & 7.341—7.343

8.4 84.21—-84213 7.4 74.31—7.4.35

MNpunoxeHune A MpunoxeHue E
MNpunoxeHue B MpunoxeHve B
Mpunnoxenue C MpunoxeHue A
Mpunoxexue D Mpunoxenne C
MpunoxeHve E MpunoxeHune D
Mpunoxexue JA —

Mpunoxexue Ob =
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Bubnuorpadun

[1]  [lonoxeHue o cocmase pa3desniog npoekmHol dokyMeHmayuu u mpebogaHusax K ux codepxaHuio (ymeepxoeHo
nocmaHosneHuem lNpasumenscmea Pocculickol ®edepayuu om 16 gheepans 2008 a. Ne 87)

[2] ®edepanbHbie HopMbl U Npasuna 8 obnacmu npomsiwuneHHol 6e3onacHocmu «[llpasuna 6esonacHocmu 8 Heghms-
Hol u 2a3o0eoll npomMbiuneHHocmuy (ymeepx0eHsl @edepansHol cry 6ol 1Mo 3KOM02uYeCcKoMy, MexXHOI02UYECKOo-
My U amomHomy Hadsopy om 15 dekabps 2020 2. Ne 534)

[3] Pyrkoeodcmeo no 6esonacHocmu ¢hakenbHbix cucmeM (ymeepxdeHo npukazom ®edepansHol criy6bl 1o 3Konoau-
YecKoMy, MEeXHOI02u4YecKoMy U amoMHOMY Hadzopy om 22 dekabps 2021 2. Ne 450)

[4] Memoduka onpedeneHus pacdemHbiX 8e/UYUH MOXapHO20 pucKa Ha Npou3sodcmeeHHbIx 0bbekmax (ymeepxoeHa
npukazom MYC Poccuu om 10 urons 2009 2. Ne 404)

[5] Pykosodcmeo ro be3zonacHocmu «Memoduyeckue 0CcHo8bI 110 rnposedeHUIo aHanu3a onacHocmeul U OUeHKU pucka
aeapull Ha onacHbix npouzsodcmeeHHbiXx obbekmax» (ymeepxoeHo npukasom PocmexHadzopa om 11 anpens
2016 2. Ne 144)

[6] [locobue 2.91 k CHull 2.04.05-91 Pacyem nocmyrnneHull mernomsl cofHeyHou paduayuu 8 rfoMeuweHus. —
Mockea: AO lMpomcmpotnpoekm, 1993. — 42 c.

[7]  ®edepanbHbie HopMb! U Npaguna 8 obnacmu npomsiwneHHou bezonacHocmu «llpasuna npomeiwneHHou bezonac-
Hocmu npu ucnonb3osaHuu obopydosanus, pabomatoweeo nod uzbsimoyHsiM daeneHueM» (ymeepxoeHbl Pede-
pansHoU cnyx6oL Mo 3Konoau4ecKkoMy, MexHonoau4eckomy u amomMHoMy Had3opy om 15 dekabps 2020 2. Ne 536)

[8] Bapamos A.H., Koponsuerko A.5. Noxapoe3psigoonacHocme sewecms u Mamepuanos. Crpas. u3d.. 8 2-x KHu-
2ax — M.: Xumus, 1990 2. — 496 c.
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KritoueBkle crioBa: CUCTEMBI OorpaHuyeHuna n CGDOCB OaBlNeHunA, CACTEMbI YTUIU3aUnKn, CbaKEJ'IbeIE.‘ CUCTEMBI,
cBeYvn paccenBaHnA

Pepaktop M.B. MumpoghaHosa
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