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OIIMCAHHUE U30BPETEHHUSA
2420-575096EA/042
CUCTEMA C PEAKTUBHBIMHU TEKYUYUMHU CPEJAMU, YUUTBIBAIOIIA A1
TEMIIEPATYPHOE PACHIMPEHHUE ITPU 3AMEHE A30TA BHYTPH
3AIIOJTHAEMOT O OBOPYJIOBAHUS IS PET'YJIMPOBAHHUA IIYJIbCAIIMIA

OBJIACTh TEXHHMKU, K KOTOPOU OTHOCHUTC S U30BPETEHUE

[0001] Hacrosmas 3asiBKa OTHOCHTCSI, B o01em, K
nemrdepam/racuTeIsIM/KOMIIEHCATOPAM/aKKyMYJIATOpaM JIJIsl  CTJIAKUBAHUST MyJIbCAllUil W, B
YaCTHOCTH, K 3aMeHe a30Ta B Tra30HANOJHEHHbIX JeMrdepax myabcaluii PEeaKTUBHOM,
C)KMMaeMOH JKUAKOCTBIO, ¢ OTHOBPEMEHHBIM yUETOM TEMIIEPATyPHOTO PacLIUpEeHHs Onaromapsi
OnHOMY WM OoJiee M3 3aMOJIHEHHUs] MOPUCTBIM MAaTEPHAJIOM IMyCTOTO MPOCTPAHCTBA HIIM HE
COBCEM MOJTHOTO 3aMOJHEHUS 3JIACTUYHOrO OaJIJIOHA PEAKTUBHOM JKUAKOCTBIO U KJlarmaHa cOpoca
TaBJIEHUsI C PETYJIUPYEMOH YCTaBKO.

YPOBEHb TEXHUWKH U30BPETEHHA

[0002] IlepBass B CeBepHoii AMepuke, AoObIBarommas He(TsHAs CKBAXMHA Hadaja
neicreoBath B Oin-Cripunre, OHTapuo, B 1858 r., a mepBas Mmopckast He(hTsIHasi CKBaKMHA Obliia
npoOypeHa B 1896 r. Ha CammepneHnckoe HEPTSHOM MECTOPOXKIACHHH Yy MOOEPExKbs
Kanmudopaunu. I[TopurHeBbie CUCTEMBI, TAKHE KaK CUCTEMBI ITOPIIHEBBIX HACOCOB U aHAJOTMYHOE
o0opynoBaHue, pabOTAOT B MHOTOUUCJIEHHBIX 0 THUITYy LIUKINYECKUX PEKUMAX HKCIUTYyaTaL[UH
rugpasianyeckoro obopynoBanus. Hampumep, cCHCTEMbl MOPIIHEBBIX HACOCOB Ui OypOBBIX
pPacTBOPOB MPHUMEHSIOTCS JUIsI NMPOKAYUBaHMUA OypOBOro pacTtBopa MM OypOBOrO areHra Ha
OypoBO#i yCTaHOBKE.

[0003] OpnHOBpeMEHHO C  yBeJIM4YeHHEM TIIyOMH OypeHHs U IOBBIIIEHUEM
s¢dexTuBHOCTEH OypeHHs, BO3HUKIA NOTPEOHOCTh B BHICOKOA((PEKTUBHBIX OYpOBBIX HAcOCaX.
IlepBoHaYa bHBIE KOHCTPYKIMU OBUIM MPOCTEHINNMH JBYXILTYH)KEPHBIMH HACOCAMU IBOHHOIO
JEMCTBUS, Ha 3aMEHy KOTOPBIM MPHILTH TPEXTUTYHKEePHbIE KOHCTPYKIMH OUHAPHOTO NEHCTBUS,
BBICOKOTO JIaBJICHHMsSI W BBICOKOH MOINHOCTH M JPYrHe KOHCTPYKLUH OAWHAPHOTO HEHUCTBUS,
BKJIFOYAIOLIHE B Ce0sl YeThIPEXTUTYHKEePHbIE, MATUILUTYHXKEPHbIE U IIECTHILTYHXEepHbIe OypOBBIE
HACOCBHI.

[0004] Tluku naBneHWs B MEpEKAYMBAEMOM TEKy4del Cpenbl C KaXXIOW MyJibCalHeH
YCKOPSIFOT M3HOC HACOCA, PACXOAHBIX YaCTEH HAMMOPHON CTOPOHBI HACOCA U OOOPYAOBAHUS ITOCIIE
HAacoca, HampuMep, HW3MEPUTENBHOrO OOOPYAOBAaHHUS, WCIOJIB3YEMOrO Il  OIpenesIeHus
napamMeTpoB pexnuMa OypeHHUs, U TMPOMBIBOYHON TPYyObl M YIUIOTHEHHS MPOMBIBOYHOH TPYyOBI.
HeBbimonHenne  peryiupoBaHUs  TakKuX  NHUKOB  JaBIEHWs  HEM30€XKHO  CHIDKAIOT
SKCIUTYaTALMOHHYI0 XapaKTEPUCTUKY M 3KCIUTYyaTALIMOHHBIN CPOK CIIY>KOBI HACOCA, PACXOIHBIX
YacTeil HaIOPHOW CTOPOHBI HACOCA M BCEX KOMITOHEHTOB IMEpes BIYCKOM MJIH ITOCJIE BBITYCKA.
IIuku naBieHUs MOTYT TaK)K€ CO3[aBaTh IOMEXH MpPHUEMY MPHOOPHOrO CUTHAJA, BCIEACTBHE
4ero HEBBINOJHEHNE PETYJIHPOBAHMSA IMHKOB JABJICHHUS MOXET TAK)KE€ HETaTHBHO CKAa3aThCs Ha
npreMe CUTHAJIOB W/WJIM KauecTBE MpUeMa CUTHAJIOB, IpU (HampuMep) U3MEPEeHUHU B MpoLecce

OypoBbIX paboT.



[0005] Takum oOpa3oM, ¢ TOBBIIIEHHEM IABJICHUS M MOIIHOCTH HAcCOCa BO3HUKJIA
HEOOXOMMOCTD TalleHUs MyJIbCallui OT Hacoca, YToObl coXpaHsaTh 3 dexTuBHOCTD Oyperus. C
Hadaja 1940 rr. mpemnaranuck nemrdepsl MyJIbCalliii, HAMOJHEHHBIE Ta3000pa3HbIM a30TOM,
HauuHas ¢ S5-, 3ateM 10- u ceiuac 20-ranoHssx (19-, 38 u 76-nmuTpoBBIX) yCTPOHCTB. BBUAY
NEPBOCTENEHHOT0 3Ha4deHUus 3(¢deKkTuBHOCTEN OypeHUs, CYLIECTBEHHO BAXKHBIMH CTAHOBSTCS
HEOOXOAMMOCTh NpPUMEHeHHs nemrpepoB myibcanui, >(PQPEeKTHBHO CHIWKAKOIIHUX YPOBEHb
SHEPIUU MyJbCALUN, W MX MOTEHIMAIbHOE B3aHMMOJEHCTBHE C COOCTBEHHBIMH YacTOTAMH
cucreMbl. B3aumoneiicTBre OCHOBHBIX 4aCTOT MyJIbCALIUI HACOCA C YACTOTAMU CHCTEMBI CO3/1AeT
NOTEHIMAJbHO  OMAacHble W  pa3pywaroimue ycwiaus  (BuOpaumu), NPUBOISIIIHME K
NPEXKIEBPEMEHHOMY  YCTAJIOCTHOMY pPa3pyLIEHHIO PAaCXOAYEMbIX KOMIIOHEHTOB OypOBOTO
Hacoca, obopynoBanusi MaHu(oibaa st OypoOBOTO pacTBOpa, IUIAHTOB JIMHWHA BeAyIIEH
OypuiibHOI TpyOBI M 3amycka ckpeOka, YIUIOTHEHHsI MPOMBIBOYHONU TPYOBbI CHCTEMBI BEPXHETO
NPUBO/A, M 3HAYUTEIBPHOMY BJIMSHUIO Ha IIOMCKOBO-pa3BefovHble paboTel W ao0blue ¢
npoBeneHueM OypeHusi ¢ yrpasisieMbiM naBieHueMm (MPD), usmepenuii B mporecce OypeHHs
(MWD) unu kapotaska B mpouecce Oypenus (MLD).

[0006] Ob6opynoBaHue It pEryJUpOBaHUS MyJbcaluii OOBIYHO pa3MeInaercs
HETIOCPEACTBEHHO Tepel IMOPIIHEBBIM HACOCOM WIJIM TIOCJIE€ HEro, YacTO C OTHOCHTEIbHBIM
pa3MepoM U KOH(pUTYpaLuel, MpONOpIUOHATBHBIME 00beMy TpeOyeMoii mofgadn TeKy4den cpeabl
3a OIMH XOJ HACOCa M MAKCHMAJIbHOMY 33JJaHHOMY 3HA4YE€HUIO NMUKOB JAABJICHHS, KOTOPBIE MOTYT
BO3/CHCTBOBATh HA HACOCHYIO CHCTEMY BO BpeMs Kaxnoil mynbcaiuu. CrienoBaTenbHo,
o0opynoBaHue Uil PEryJMpPOBAaHHUS IYJIbCALMI IOMOTaeT CHIDKATh HArpy3Kd HACcOCOB HU
MUHUMM3UPOBATh AMILUIMTYAbl MyJbCALMM HACOCA, PACXOMHBIX 4YaCTeW HANOPHOM CTOPOHBI
Hacoca M OOOpymOBaHMsS 1O WM TIOCIe Hacoca. B pesymbrate, oOopynoBaHHe Uis
pEryJIHpOBaHuUs MyJbCALUI MOBBIIAET OTHOCUTEIBHYIO SKCIIYaTaLlMOHHYIO XapaKTEPUCTHKY U
CPOK CIy»kObI HACOCA, PACXOHBIX YaCTeH HAIIOPHOH CTOPOHBI HAcoca U JII0OOro 00opyAOBaHUS
no wim nocyie Hacoca. Kpome Toro, umeer mecto BimsHue Ha 3PPeKTUBHOCTH OypeHus npu
ucnonb3oBanuu cucteM MPD/MWD/MLD, kak yka3aHO BbILIE.

[0007] Hcnonb3oBaHUME TPATUIMOHHOIO Ta30HAMONHEHHOrO nemrdepa (WIH, YTO
SKBHBAJIGHTHO B ILEJIIX HACTOSAMIEro u300peTeHus, «aemrmdepa», «KOMIEHCATOPAY,
aKKYMYJIAITOpa» WM  «OOOpPYHOBaHUS JJIsi  PErYJIMPOBAHUS  MyJbCALUi»)  OOBIYHO
NpeAyCMaTPUBAET pPE3ePBYyap BBICOKOTO JABJICHUS C LWIMHAPUYECKOH, CcheprIecKon,
Topochepryeckoil Wi moaoOHON (GOPMOH, B KOTOPOM HAXOAMTCS 3JIACTUYHBIA OajuioH (WH,
YTO SKBHBAJEHTHO B LEJAX HACTOALIEr0 H300peTeHHs, «auadparmMay WIH «MeMOpaHay),
KOTOPBII TPEABAPUTENBPHO 3alOJIHEH T'a3000pa3HbIM a30TOM. JlaHHast OOBIYHAS KOHCTPYKIIHS
ObUla MpHUHATA U NMPUMEHEHHUs Ha PBhIHKE OYPHJIbHBIX M BCEX OCTAJbHBIX MPOMBIILIEHHBIX
BBITECHUTEJIBHBIX ~ MOPIIHEBBIX/TUTYHXKEPHBIX ~ HACOCOB  C  BO3BPATHO-TIOCTYNATEIbHBIM
IBIKEHUEM.

[0008] B ciydae ra3oHaroJHeHHbIX AeMIepoB MyJbcalliii BCerga BO3HUKAJA 3anada
CO371aTh NPABUJIbHOE NPEABAPUTENBHOE MaBIIEHUE 3aIOJHEHMS 3JIaCTUYHOro OajuloHa JJIs

OKH/Ia€MOro peXXruMa paboTel cucTeMbl. B crammoHapHOM pexkume pabOThl € CO3JaHHBIM



NpeABAPUTENbHBIM JaBICHHEM 3allOJIHEHHs, paldouas XapaKTepUCTHKA CHUCTEMbI SIBJISETCS
npuemiiemoir. OnmHako, B coBpeMeHHbIX mporeccax MPD/MWD/LWD, korma mMOCTOSHHO
BHOCATCSI MUKPOKOPPEKTUPOBKU TEXHOJOTHYECKOrO MpPOLECcCa, M JABJIEHUS] CUCTEMbI IIHPOKO
nyJbCcUpyeT, pabodas XxapakTepUCTHKA U AeMIiepa CHUXKAETCS, U CPOK CIyKObI 3JJACTUYHOTO
OamnoHa cokpamaercs. IIockonbKy mNpenBapuUTeIbHOE aBIEHHE 3aMOJHEHUS 3JACTUYHOIO
Oannona nemmndepa MOXKHO CO37aBaTh TOJNBKO OTHOCHTENIBHO HYJIEBOTO pabouero JaBlIeHUs], TO
cucteMy TpeOyeTcsi OCTaHABIMBaTh, M TNPOU3BOAUTENBHOCTh CHIKAETCS IPH HM3MEHEHMSX
NpeABAPUTENPHOTO  JAaBlieHust 3amonHeHus nemndepa. Ilocme Toro, kak pacdyeTHoOe
NpeABAPUTENLHOE TABJICHUE 3aMOJIHEHUST CO3J]aHO, 3JIACTUYHBIN OAJIOH MOXKET OTKa3aTh, KOTJa
JaBJIEHHE CHUCTEMbl BBIXOAMT 3a Mpenesbl Oe30MacHbIX padoumx MpenesioB, WM MOXKET
nepecratb paboTarth, Kak TpeOyercs, KOr/a MAaBJIC€HHE CHCTEMbl BBIXOAWT 3a TIPENEibl
O’KHIaeMOr0 paboYero quanasoHa.

[0009] Kpome TOro, B TeueHHE CpPOKa CIYKOBI 3JACTHYHOTO OaJlyIOHA MOCTOSHHO
NPUXOANUTCS MPOU3BOIUTh KOPPEKTHPOBKY IMPENBAPUTEIBHOTO MABIIEHHS 3ANOJHEHHUS, YTOOBI
o0ecreunTh JONTOBPEMEHHYIO U MPUEMIIEMYIO PadOuyr0 XapaKTePHCTUKY. BbUIO mpennpuHATOo
HECKOJIbKO TIOMBITOK TNPHUMEHUTh PEreHEPaTHBHbIE CHCTEMBI, OKAa3aBLIMECS OO0 CHUX IOp
COBEPIIEHHO HETIPUTOJHBIMHU K HCITOJIb30BAHHIO.

[0010] B orcyrcTBHE Opyrux pelleHuil, Ha PHIHOK ObLI BBIBEAECH TOJBKO JKUAKOCTHBIM,
Oe30amnmonHblii  (He TpeOyrommii oOcCHykuBaHUS (manee, HeoOCHykuBaeMbId) nemmdep,
KOTOPBI, OJHAKO, 3aHMMAaeT MHOTO MeCTa W/MIM HMeeT OOJNbIIVIO IUIOIAAb OCHOBAHUS,
NOCKOJBbKY JUIsI TOJy4deHUs pabodel XapakTepUCTUKU C MPUEMIIEMBbIM PEryJIHpPOBaHUEM
nyJbcanuil (6asupyromencss UCKIFOYUTEIbHO Ha CXKMMAaeMOCTH JKUIKOCTH) TpeOyeTcs: O0bLIOoi
oovem xuakoctd. KoHcTpykimu sBsOTCS  Oojiee 3(PQPEKTHUBHBIMH IPH  MOBBIIEHHBIX
JaBJICHUSIX CHCTEMbI U MOTYT OOECIeYNTh Ka4eCTBEHHOE PEeryJHpOBaHHE IMyJbCALUN BO BCEX
CJIyyasix MPUMEHEHHUs, KOTa MyJIbCALlUU AAaBJIEHUH CUCTEMbI BBIXOAST 3a MPEeibl, C KOTOPhIMH,
IO pacyeraMm, JOJDKHBI CTIPABJIATHCS OOBIYHBIC HeMI(pepbl MyJIbCalui, HO HEOOXOAMMO PEIIUTh
npodJieMy ¢ 3aHUMAEMbIM MPOCTPAHCTBOM.

CYHIHOCTD U3OBPETEHMA

[0011] [Memndep mnynbcanuii BKJIOYaeT B ce0s HEKOTOPOE KOJUYECTBO SKUIKOU
peakTHBHOH Tekyuded cpenpl (Hampumep, okojio 20 raminoHoB (76 1)), HaXxopsweics BHYTPU
ruOKkoil nuadparMbl M OTHENEHHOW OT BHEUIHErO MOTOKA NepeKaunBaeMON TeKyueil cpenmbl
cpensl ruOKoi nuadparmoii. KomudecTBo KUAKOH pPeakTHBHOH TeKydel Cpenbl BbIOMpaeTcs,
9yTo0BI AeMI(pUPOBaTh MyJIbCALUU AABJICHHS BO BHEIIHEM IOTOKE MEpPEeKaunBaeMON TeKydel
cpensl. Jlemniep myibcanmii BBITOJHEH € BO3MOXKHOCTBIO QJaNTallid K TEMIIEPATyPHOMY
PACLIMPEHHIO KOJMYECTBA JKUIKOH pEaKTHBHON TeKydel cpenbl Ojarogapsi 4eMy-TO OHOMY T
Oonee W3 BKIIOYEHUs BHYTPb THOKOW nauadparMbl HEKOTOPOrO KOJHYECTBA CIKUMAEMOIO
neHomarepuaia, o0ecredeHnss MPOCTPAHCTBA MeEXIy T'MOKOW amadparMoi, NMpH BMEINEHUH
KOJINYECTBA JKUIAKOM pPEaKTUBHONW TEKy4deHl cpenabl, M KOpmycoM nemrdepa mynbcanuii Win
oOecriedeHus KjlanaHa cOpoca IaBJIEHUs C PEryJIupyeMOi YCTaBKON

[0012] Ilepen nuxxenpuseneHHbiM IIOJIPOBHBIM OITMCAHUEM, BO3MOKHO, NOJIE3HO



JaTb ONpENENEeHUs HEKOTOPhIX TEPMHHOB U BBIPAXKEHUMN, MCIONb3YEMBIX B HACTOALIEM
MIATEHTHOM JIOKYMEHTE. TEPMUHBI «BKJIIOYAET B CEO0S» M «COAEPKUTY, a TAKXKE UX MMPOU3BOJIHbIE
O3HA4aIOT BKJIIOYEHHE 0O€3 OrpaHHYEHUs, MPENJIOr WJIN» SBJSIETCS BKJIIOYAIOIIUM U O3HAYAET
W/WM, U BBIPAKEHUS] «CBSI3aHHBIM C» U «CBSI3aHHBI C BBIIIEYIIOMSHYTBIMY», a TaKXke HX
NPOU3BOAHBIE MOTYT O3HA4YaTh BKJIOYATh, OBITh BKJIIOYEHHbIM B PaMKH, CBS3bIBATH C,
3aKJIF0YaTh, OBITH 3AKIIOYEHHBIM B, MPHCOCAMHATDH K HJIM COSTUHSTHCS C, 3aMbIKaTh HAa WJH C,
coo0Imarbcsi C, B3aUMOAEHCTBOBATH C, 4YePeNOBaThCs, pasMelaTbh pPsSOOM, HAXOAUTHCS
noOJMM30CTH OT, OBITH CBSI3aHHBIM C, MMeTh, OOJagaTh CBOHCTBOM WJIM TOMY MOJOOHOE.
OnpeneneHuss HEKOTOPbIX TEPMHUHOB MM (ppa3 TNPUMEHSIOTCS IO BCEMY HACTOSIIEMY
NATEeHTHOMY IOKYMEHTY, W CpPEIHHE CHEeIHaTUCTbl B JAHHOW OOJNACTH TEXHUKH JIOJDKHBI
NOHUMATh, YTO BO MHOTHX, €CJIH HE OOJBIIMHCTBE TAKUX CIIy4yaeB, TAaKUE OMpPEHeNICHHs
NPUMEHSFOTCS K MPEXKHUM, a TakXKe OyIyLIIM IMPUMEHEHHUSM YIOMSIHYTBIX BBIIIEONPEIeIEHHBIX
TEPMUHOB U BBIPAKEHUI.

KPATKOE OIMMCAHUE YEPTEXEU

[0013] [lnst OoJiee MOJSHOTO MOHUMAHHS HACTOSIIIErO W300PETEHUs] M €ro MPEUMYIIECTB
Ipe/JaraeTcsl HIbKecenylollee ONucaHlue BO B3aUMOCBS3M C NPUJIaraeMbIMM 4YepTeXXaMH, Ha
KOTOPBIX OJMHAKOBBIE YHCJIOBbIE MO3UIMN 0003HAYAIOT CXOAHBIE YaCTH:

[0014] @ur. 1 - rpaduk CpaBHHUTEIBHBIX PACUETHBIX YPOBHEH NMyJbCALUN B AHANA30HE
pabounx naBjeHWl BHYTpH OypOBOH HACOCHOH CHCTEMbI, HCIONB3YIOLIeH aeMrdeps
NyJIbCALUI PA3JIMYHBIX THIIOB, B TOM YHCIE, AeMidep Mynbcaluil ¢ auadparMoii, 3aroIHEeHHOMN
WM YaCTUYHO 3aIOJHEHHOM PEaKTUBHOW TEKy4Yel CpenoH, B COOTBETCTBUM C Pa3JIMYHBIMHU
BapUAHTaMHU OCYLIECTBIIEHHs HACTOSIIEr0 H300peTeHMS,

dur. 2 - cxemarudeckoe usoOpakeHne OypoOBOH CHCTEMbl, BKJIOUarOield B ceds
nemrndep mynbcanuii ¢ auadparMoii, 3amOJHEHHON WM YaCTMYHO 3arOJHEHHOH pPeaKTHBHOU
TEeKy4el Cpenol, B COOTBETCTBUM C PA3JIMYHBIMM BapUAHTAMM OCYLIECTBJICHUS HACTOSALIErO
nu300peTeHus;

[0016] ®ur. 3 - uzoOpakeHHe yCTAHOBKH IeMI(epoB MyJibCcaluii OypOBOH HACOCHOM
CHCTEMBI, JUIsI KOTOPOW MOXHO HCIIONB30BaTh AuadparMy, 3amoJHEHHYIO WM YaCTUYHO
3aI0JJHEHHYI0 PEaKTUBHON TEKydel Cpenol, B COOTBETCTBUU C BapHAHTAMH OCYIIECTBJICHUS
HACTOSIILETO H300PETeHMS;

[0017] ®@ur. 4A u 4B - cxemaTHuecKue MOMepEeYHbIE CEYeHUs, U300paxkaroue aeMrdep
NyJIbCALlH, 3aMOJHEHHbI pPEaKTHUBHOW TeKyuel cpenod, u ero paboTy B COOTBETCTBUH C
BapHUAHTAMHU OCYIIECTBIEHHS HACTOALIETO H300pEeTEeHNS,

[0018] @ur. 5 - nzobpakeHue BapHaHTa OCYIIECTBIECHUS CHCTEMbI TPyOONPOBOAOB, B
KOTOPOI MOXET OBITh YCTAHOBJIEH THOPHIAHBIN AeMIipep Ha OCHOBE PEAKTUBHOM TEKyuell cpesbl
B COOTBETCTBHH C BAPHAHTAMH OCYLIECTBIICHHUS HACTOSIIEr0 H300pETeHMS,

[0019] dur. 6 - cxemaTH4YeCKOe IOMNEPEUHOe CeUeHHue, H300pakaroiee THOpUIHBIHI
nemrep Ha OCHOBE PEAKTUBHOM TeKyueil cpenbl B COOTBETCTBUU C BAPUAHTAMH OCYIIECTBIICHUS
HACTOSIIIEr0 U300peTeHMS;

[0020] @ur. 7A-71 - pa3nuuHbIe BUABL, MOSCHSIONINE KOMOMHUPOBAHHBIN nemrmdep Ha



OCHOBE PEaKTUBHOMN TeKydel cpelbl U C)KUMaeMOro 3JacTOMepa B COOTBETCTBUM C BapUaHTaAMU
OCYIIECTBIICHHsI HACTOSIIEr0 N300PETEHMS;

[0021] ®ur. 8A-8E - u3obpakeHHe >KUIKOCTHOrO nemiiepa Ha OCHOBE pPEAKTHBHOU
TEeKy4dell cpenbl, aganTHPYIOINErocss K TEeMIEepaTypHOMY pacIIUPEHHI0 B COOTBETCTBUM C
BapUAHTAMHU OCYIIECTBIICHHS HACTOAIIErO U300pETeHHUS; 1

[0022] ®ur. 9A u ¢ur. 9B - uzoOpaskeHUs] >KUAKOCTHOrO nemmdepa Ha OCHOBE
pPEeaKkTUBHON TeKy4yeH cpenmpl, CO CcOpocoM naBiieHHs, OOYCIOBJIEHHOIO TeMIepaTypHbIM
pacuIpeHneM, B COOTBETCTBUU C BAPHAHTAMH OCYIECTBJICHUST HACTOSIIIETO U300PETeHUSI.

ITOJAPOBHOE OITMCAHUE

[0023] PaccmaTtpuBaemble Huxke ¢ur. 1-9B u pasnuyHble BapUAHTBI OCYINECTBJICHUS,
UCTIONBb3YEMBbIE JUJIsI OMUCAHMS MPUHLUIIOB HACTOSIIErO M300PETEHUs] B HACTOSLIEM IMaTEHTHOM
JOKYMEHTE, TpeAHa3HaueHbl HCKJIIOYUTENbHO U1 WJUIIOCTPAlMd U HU B KOEM cllydyae He
MOJJIEXKAT TOJKOBAHUIO B CMBICIIE OrpaHrueHHst oObema n3oopereHust. CrienuaiucTaM B JaHHOH
00J1acT! TEXHUKHU OyJeT MOHSATHO, YTO MPUHIMITBI HACTOALIETO H300PETEHNsI MOTYT OBITh TaKXkKe
peann3oBaHbl B JIFOOOM COOTBETCTBEHHO pPACIIOJIOKEHHOM JeMIripepe HarHeTaTelbHbIX
MaHU(OIBIOB WM JeMrdepe CHCTEMBbl, KOTOPbIA MOXKHO HCIIOJIb30BaTh U PETYJIHUPOBAHHS
WM YaCTHUYHOIO PEryJHpOBAHUS aMIUIMTYbl MYJbCAllUi, a TAK)Ke Fa30HANONIHEHHbIX WU3JEIH
APYTUX TUIOB JJI PETYJIUPOBKH MyJIbCALUMI.

[0023] Hacrosiee n300peTeHrne UCTIONb3YeT PEAKTHBHYIO CXKUMAEMYIO TEKYUYIO Cpemy
IUI 3aMEHBI C)KUMAeMOM Ta30BOM cpenbl B TPAAULMOHHBIX Aemrdepax myiabcanuid. B maHHON
0o0JacTH TEXHUKM HW3BECTHBl TNOAXOMALIME CXKMMaeMble TEeKy4dHe Cpeapl Tuma Cpern,
MIPEANOJaraéMblX B HACTOSIIIEH 3asiBKE.

[0025] IIpuMmeHeHuEe pPEeaKTUBHOM TEKydel Cpenbl MpU PEryJupOBaHUU MyJbCALUil B
COOTBETCTBUH C HACTOSIUM H300peTeHHeM pa3paboTaHO AJIi OTpaHMYEHUs] MyJbCAlMH 10
npuemieMblx ypoBaed. Ha ¢ur. 1 rpaduyeckn mokasanel U3MEHEHUs] paCUETHBIX JaBJICHUH MPU
pabdore B muamazoHe 0-7500 ¢yHTOB Ha KBampartHbiii mwoiim (psi) (0-51,71 MIla). Huke
NPEACTABJICHbI paCUeTHBIE TpEAebHbIE MyJIbCALUN TP THNIUYHOM OypeHuu, B (yHTaX Ha
KBaJpaTHBIN JIOWM HM30BITOYHOTO AaBJieHHs (psig) AJST PA3IMYHBIX CHUCTEM, KOTOPbIE MOKHO
NPUMEHATh B CHCTEME, WCIOJB3YIOMEH THIIMYHBIA TPEXIUIYHKEPHbI OypoBOH Hacoc

OIMHAPHOTO AEUCTBUSI, C pa3MepaMu quameTp 5,5 oMo X nuuHa xona 12 arorimMoB (140 mMm x

305 mm):

Hcnone3zyemas cucrema PacuerHble ypOBHU IyJibCalIUi

(m36brTOUHBIE psi (MI1a), B
pa3mMaxe)

OObrunbIii 20-ramtonHslil (76-11) nemmdep, 700 (4,83)

HEeHAIOJHEeHHbIH KoMIuiekT (06o3HaueHue «PD20 CFC

Kit» Ha ¢ur. 1)

OObrunblii 20-rannoHHsl (76-11) nemndep, ¢ ITepemennsie o 350 (2,41)

HarosiHeHHeM a30ToM (o0o3Hauenune «PD20 Charged




Equiv PK-PK» na ¢ur. 1)
OObrunblii 20-rannoHHsI (76-11) nemndep, ¢ 330 (2,28)

HAIOJIHEHUEM PEaKTUBHOM TEKy4el Cpenon
(o6o3nauenue «PD20 RFS PK-PK» Ha ¢ur. 1)
140-ramnonnsiii (532-1) DR-130, HeoOcnyKuBaeMblIii, ¢ 90 (0,62)

HAaIIOJIHEHHUEM TOJIBKO peaKTHBHOﬁ KHUAKOCTBIO

(o6o3nauenue «DR-130» Ha ur. 1)

[0026] Kak BuAaHO W3 BbILENpuUBeAeHHOW Tabmuubl U ¢ur. 1, 20-ramonsbrii (76-n)
nemndep MyabCallii, UCTIONB3YIOIINA KOHCTPYKLHIO «0e3 HamojHeHws» («PD20 CFC Kity,
UCTIONB3YIOIIUN CXKUMAEMbIH 3JIaCTOMEp WM TMEHOPE3MHY), XapaKTePU3YeTCs OTHOCUTEIBHO
CabbIM peryaupoBaHueM myibcaiuii. ToOMbKO SKUIKOCTHBINM, HEOOCTy:KUBAaeMbId nemrdep
(«DR-130»), xoTopbIif 00BIMHO UMeET CHepHUECKYIO0 KOHCTPYKIHIO oObeMoM 135-140 rammoHoB
(511-532 1), uMeeT HauUBBICIIEE KAUYECTBO U OTPAHMYMBAET YPOBHH IyJIbCALMii 10 He Oonee 100
¢bynT/kB.oroiim (0,589 Mma) B pasmaxe m30bITodHOrO mapineHus. OQHAKO, KaK OMHCAHO BBIIIE,
0o0BpeM, HEOOXOAMMBIN AJISl JKUAKOCTH, 3aHMMaeT MHOro mecra. HeoOciykuBaemasi cucrema ¢
peaktuBHON Tekyueil cpemoit («PD20 RFS PK-PK») xapakrepusyercs OdY€Hb XOpPOIIUM
peryJupoBaHHEM IyJIbCAllMd MO BCceMy pabodeMy nuama3oHy Hacoca. HeoOciy:kuBaembiii
nemrep MeHbLIero oObeMa Ha JIMHUM HAarHETaHWs MOXKHO CodeTaTth ¢ aemrdepom,
HAIIOJIHEHHBIM PEAKTUBHOW TeKy4eH cpenoil, B ruOpuaHoi KoHCTpykuuu. Kpome Toro, XoTs u
HE YKa3aHO BBIIE, COUYETAHHOE IPUMEHEHHE TOJIBKO JKHUAKOCTHOIO, HEOOCIy>KHBAEMOIo
nemrngepa BMecTe ¢ AeMI(epoM, 3alONHEHHBIM HJIM YaCTUYHO 3aIMOJHEHHBIM pPEaKTUBHOU
TeKy4el cpemoil, obecrieunBaer aemndep ¢ HAMHOTO MEHbIIeH OOIIel IMIOmaabl0 OCHOBAHUS,
KOTOPBIH peasn3yeT BbICOKOKAYECTBEHHOE PEryJIMpOBaHME Mysbcauuii, 6e3 oOCIyKHBaHUs, 1O
BCeMy pabodeMy quana3oHy CHCTEMBbI/HACOCA.

[0027] OcHoBHOEe Ha3HaueHue nuad)parMbl, 3aMOJHEHHON MM YaCTHYHO 3arOJTHEHHOM
peaKkTHBHOI Tekyuel cpenol (viu, B OONBLUIMHCTBE CIy4aeB MPUMEHEHUS, TPEANONaraéMblX B
HACTOsIIIEHN 3asBKe, TMOPUIHON KOMOMHALUMEH KUIKOCTEH, BKIIIOYAIOIINUX B Ce0sl PEaKTHBHYIO
TEKyYyl0 Cpeny, KOTOPYH MOXKHO MPHMEHSTh B3aMMO3AMEHSIEMO C JKMIKOH pPEaKTHBHOM
TeKy4ell cpenoii), B HeoOCIyXHBaeMbIX nemriepax MyibCalldii COCTOUT B TOM, YTOOBI
o0ecrieunTh CyIIeCTBeHHOEe TNoBbILeHHEe 3(dexkruBHocTH OypeHuss B pexume MPD nu
yJIy4II€HUsI OTBETHOTO cUrHasa B oboux pexxumax MWD/LWD Bcsikuii pas, koraa tpedyercs Bo
BpeMsi OypriibHbBIX pador. Juadparma, 3amoHEHHAs] WM YaCTUYHO 3aIOJHEHHAs PEaKTHUBHON
TEeKy4ell Cpeloil, Mo CYIIECTBY, MO3BOJISIET OypOBOHM YCTAaHOBKE MPOAOIKUTH padOTy B CBOEM
pe’KuMe W AOCTUraTh NOBBIIEHUS 3PQPeKTHBHOCTH OypeHHss B MNPOrpaMMax HAKIOHHO-
HampasJieHHOro OypeHus, 0e3 HeOOXOAMMOCTH MPEIBAPUTENILHOTO 3aIOJIHEHHS/ TIOBTOPHOTO
3amnoJiHeHHs OOBIYHOTO OypoBOTO Aemiidepa.

[0028] Cxumaemble TeKy4due Cpefpl TakOro THUIMA, KOTOPbIM H3BECTEH B TEXHUKE U
NpeArnojaraeTcss B HACTOSIEH 3asBKe, OOBIMHO XapaKTEPU3YIOTCS  TEMIIEPATYPHBIM

paclIMpeHueM, KOTOpOe, KOoraa TeKydas cpela IOABEpraercss BO3IAEHCTBUIO IOBBILIIEHHBIX



TemnepaTryp OypOBBIX PacTBOPOB WJIM APYTUX TEKYYHUX CPEA B APYTHX BO3MOKHBIX CIy4asix
NpUMeHeHus, OyayT yBenuuuBaTh CBOH 00beM. COOTBETCTBEHHO, KOIrZla BHYTPEHHUH O0BeM
3JACTUYHOrO OajUloHa LENMKOM 3aloJIHEeH, TEMIepaTypHOe pacIIMpeHHe MOKET BbI3BATh
NOABEM BHYTPEHHErO [aBJIEHUS HJIACTMYHOIO OaijioHa, JOCTATOYHBIA [N  CHIDKEHHS
5 PEKTUBHOCTH OCTA0JIEHHUsT HEPTUH MyJIbCAlUi ¥, BO3MOKHO, NMPHBOAUTH K IMOBBILICHHUIO
JABJIEHUs, JOCTATOYHOIO I pPaspbiBa METAIIMYECKOrO pe3epByapa BBICOKOIO JABJICHMSI.
BapuaHTh! penieHust JaHHOW MpoOJIeMbl OITMCAHBI HUXKE.

[0029] Ha ¢ur. 2 npencraBieHO cxeMaTU4yeckoe H300pakeHne OypOBOH CHUCTEMBI,
BKJIFOHAKOLIe B ceOs memridep mysbcalui, Ui KOTOPOrO MOXKHO MCHOJIB30BaTh nuadparmy,
3aMOJIHEHHYI0) WJIM YaCTHYHO 3alOJIHEHHYIO PEaKTHBHON TeKydei cpenoil (wiau rubpumHOiM
KOMOMHAIMEH J>KUAKOCTEH), B COOTBETCTBHHM C PA3JIMYHBIMH BapHAHTAMH OCYLIECTBICHHUS
Hacrosiero n3odperenus. Bapuant ocymectsienus OypoBoii cucrembl 200, MOKa3aHHBIA Ha
dur. 2, cayXHT TOJIBKO MM WUROCTpauuu. Pur. 2 He OrpaHMuMBaeT OOBEM ITaHHOTO
n300peTeHnst Kakoi OO0 KOHKPETHOH peanm3ariell OypoBOH MM MPOMBIIUIEHHOW HACOCHOM
CUCTEMBI.

[0030] Kak mokasano Ha ¢ur. 2, Oyposas cucrema 200 BkiroyaeT B ceOst, MO MEHbIIEH
Mepe, onuH OypoBoi Hacoc 202, conepskauuii nemmdep nyJabcauil (He TOKa3aHHBIA OTIEIBHO),
CMOHTHPOBAHHBII HAa HEM M COEAUWHEHHBIN C HarHerarenbHOW jauHued 204 Hacoca, u, IO
MeHbIIel Mepe, oguH Oak 206 mms OypoBoro pactBopa. byposas cucrema 200 Oyner Takske
OOBIMHO BKJIIOUATh B ceOsi, MO MEHbIIEH Mepe, OAWH HarHeTaTtenbHbIi MaHU(oIba 208 u, mo
MeHbIIeH Mepe, oauH CcTosK 210, CMOHTHpPOBaHHBIM BHYTpH OypoBOil ycraHoBku 212. B
nporecce padotsl, OypoBas cuctema 200 3akaunBaeT OypOBOH pacTBOp WIJIM JAPYrHe CpPenbl B
CKB&)KHHY, KOTOPYIO OypsAT B Hacrosiuiee BpeMs, YTOOBI 3alHIaTh OypoBYIO KOPOHKY 214 ot
neperpeBanusi, 00ecreynBaTh CMa3blBaHHE OyPOBOI KOPOHKHU U YAAJSTh LIJIAM HA TIOBEPXHOCTb.

[0031] Hacoc nmnst mepekaukw TeKyded cpenbl uiam OypoBoii Hacoc 202 Moker
NepeKaYrBaTh TEKYUYIO cpeny miu OypoBoi pacTtBop u3 Oaka 206 mist OypoBOro pactBopa Io
HarHeratenbHOW JuHMM 204 B HampaBieHuu OypoBoi ycraHoBku 212. (Tepmun «Oak s
OypoBOro pacTBOpa» MOKET TaKXKe€ OTHOCUTBCS K Pe3epByapy Uil TeKydeil Cpenbl, MPH 3TOM
pe3epByap ISl TEKY4eH Cpebl COOEPKUT TEKYUYIO Cpeay, MPUMEHSIeMYI0 B Ipouecce OypeHusi).
B Oypogoii cucteme 200 MOXKET IPUMEHSITBCS, 1O MEHbIIEH Mepe, 1Ba OypOBBIX HacOCa, YTOOBI
nponoJpKaTh OypeHune Impu OTKa3e onHoro OypoBoro Hacoca. Jlemmndep myiabcaunuii MOKET ObITh
YCTAHOBJIEH Ha HArHETATEJIbHON JIMHHUHU U KaXKIOro OypoBOro Hacoca, YTOOBI TOTIOJHUTENBHO
racUTh MyJIbCALUH.

[0032] ITo obmemy mpaBuiy, Aemrdep myabcalnii pacroiaral0T BAOIb HATHETATEIbHOM
muann 204, Ha BeIMycke OypoBoro Hacoca 202 u mepen HarHeTaTeNbHbIM MaHu(oabaoM 208.
Harnerarenpabiii MaHu(oap1 208 MOXKET ObITh YCTAHOBIJIEH IOCHIE HarHeTaTeNbHON TuHIK 204
U TIOACOeIMHEH W/WUJIM COCTHIKOBAH JJIsi COOOIIEHHUsS TIO TeKy4el cpene ¢ OypoBOil yCTaHOBKOM
212. HarneratenpHblii MaHudonba 208 MOXET NPUHUMATh MHOXKECTBO IIOTOKOB Pa3HBIX
TEeKy4HX Cpell U3 MHOXKeCTBa OypoBbIX HacocoB. HarHerarenpHbIi MaHu(pob 208 MOkeT 3aTeM

O6"beI[I/IH${Tb BC€ IMOTOKH TCKYYUX CPECA, Y4TOOBI nogaBaTb OAMH ITOTOK Tequeﬁ Cp€abl B CTOSIK



210. HaruerarenbHbIM MaHU(OIBAOM TPAIULMOHHO BBIMOJHAIOTCS U Apyrue (pyHKLIUHU, YTOOBI
o0ecrieunBaTh BCIIOMOTATENbHOE MOACOEIUHEHNE IOMOJHUTEIBPHOIO Hacoca M, B CHCTEMAax C
HECKOJIbKUMH CTOSIKAMH, OO€CIeUMBAIOIIMMHU 3KCIUTyaTallIOHHOE PE3epBUPOBAHHE B Cllydae
OTKa3a OJTHOTO CTOsIKA, MEePEKIHYaTh MyTH NOTOKOB T€Ky4eil Cpeabl U3 OJHOTO CTOSIKA B APYTOM
crosik. OIHaKO, CENMANINCTaM B JaHHOW OOJIACTH TEXHHUKH IOHSATHO, YTO HEKOTOPbIE CUCTEMBI
obxonaTcs 6e3 HarHeTaTeNbHOro MaHU(OJIBAA U IPOCTO CBOST BBIXOJHBIE IIOTOKH HECKOJIBKUX
OypOBBIX HACOCOB B OJHOI JIMHUH, I'TIe-TO BOIN3M OYypOBBIX HACOCOB WJIH MOCJIE€ HUX, ITOCIIE Yero
OOBETUHEHHBIH MOTOK MPOTEKAeT B OJHOW JIMHUM B CyOCTPYKTYPY M BBEpX B HAIPaBICHHUU
CTOsIKA.

[0033] Korma moToku TeKy4ei Cpelbl U3 HECKOJbKUX OypPOBBIX HACOCOB OOBETHHSIIOTCS
(B HarHerarenbHOM MaHH(]oONBAe WM 0e3 Hero), MyJbCalud B TMOJYYEHHOM OOBEIUHEHHOM
MOTOKE TeKy4el Cpeabl MOTYT YCHIIMBATBCS, HCXOJS U3 Pa3HBIX MyJIbCALIUI HUCIIONIb3yeMOro(bIX)
OypoBoro(six) Hacoca(os) 202. Hanpumep, B ogHOM OypoBoit cucteme 200 MOTYT IPUMEHSITbCS
OypoBBIE HACOCHI PA3HBIX THUIOB MJIH Pa3MEPOB, YTO MPUBENET K BAPUALMAM U MYyJIbCALUSIM B
MOTOKE TeKydel cpenbl o Tpyde. byposoii(bie) Hacoc(bl) 202 MOTYT pacmosaratbCs Ha Pa3HbIX
pacCTOSIHUAX OT HarHerarenbHoro Manudonbaa 208. byposoii Hacoc 202 MOryT HAYMHATD W/WIH
npekpamare padoTy B pasHoe Bpems, ¢ LUKIOM ((a30il) BBIKIIOUEHUS U3 PadOTHI,
OTJIMYAIOIIUMCS] OT APYTruX OypPOBBIX HACOCOB, MM MPOCTO paboTaTh ¢ Pa3sHbIMU CKOPOCTSIMHU.
JIro6oit m3 mpeapAyIUX padOvYMX MapaMeTpoB OyIeT BIUSATh HA MOTOK TEKYYHX CpPEeR WU
OypoBOro pacTBOpa B HarHeTaTeIbHBIA MaHU(OJbA 208, BBI3bIBAS MyJIbCALIUN B CKBAKUHE.

[0034] Crosix 210 moxeT ObITh yCTaHOBJIEH Ha OypoBO# ycTraHOBKe 212 M MpPOXOIUTH
BBEpX IO OypoBoil ycraHoBke 212, 4ytoObl mOAaBaTh IMOTOK TeKyueil cpeabl Mo OypoBOMy
nulaHry 216, moacOeAMHEHHOMY K BEPTIIIOKHOMY COEAMHEHHIO 218, Mpu 3TOM BEPTIIIOKHOE
coennHenue 218 coenuHeHo ¢ noabeMHbIM KprokoM 220. Crosik 210 nmpuHUMAeT BBIXOASLIUI
IOTOK W3 HArHEeTaTeJbHOrO MaHH(OJIbAA, KOTOPBIH BKJIOYAaeT B ceds MOTOK u3 aemmdepa
nyjibcanuii Hacoca. HarmerartenmpHblii Manudonba 208 MOXeT NpeaycMaTpUBaTh IOAAYY
HECKOJIbKUX MOTOKOB B CTOsIK 210 Ha ciy4aii 0OTKa3a B 4aCTH HarHeTaTesbHOro MaHudonbaa 208
WM CBSI3aHHOTO TPyOOIpPOBOA.

[0035] BepTiroxkHoe coequHeHre 218 MOKET CIyKUTh MPOXOIOM ISl TIOTOKA TEKy4deH
cpeabl BO BKJIAAbIII 222 auisl BpalleHUs BenyLliedl OypuiabHON TpyObl (MM MPOCTO «BEOYLIEH
OypunibHOI TpyOBI»). Benymas OypunibHas Tpyda 222 coenuHsieTcs: ¢ OypuIbHOM KOJIOHHOU 224,
Tekyuasi cpena mpoTekaeT mo Benyield OypuiabHOU Tpyde 222 u OypuiIbHOM KOJIOHHE 224 BHU3
no CTBOJNy 226 CKBaXUHBI K OypoBOH KOpOoHKe 214, pacmojiokKeHHOW Ha IajdbHEM KOHIIE
OypuinbHOI KoNMOHHBI 224. Benymas OypunbHas Tpyda 222 0OBIMHO NMPUBOAUTCS BO BpAIlEHUE
poropom 228 OypoBOH YyCTaHOBKU. bojiee COBpeMEHHBIE CHUCTEMbI MOTYT BKJIFOYAaTh B CeOsi
BEPXHHI MPUBOJ AJISl BpalleHus1 OypUIIbHON KOJOHHBI 224 BMeCTO poTopa OypOBOI YCTAHOBKH H
BKJIQJIbIIIIA JJIS1 BPAIEHUs BeAyLield OypuibHOM TpyObl, U HacTosIIee N300peTeHHEe TPUMEHHMO
TAKXXe U K TAKUM KOHPUTYPALMSIM C BEPXHUM PUBOIOM.

[0036] Ha ¢ur. 2 cxemaTnuecku m300paxkeH OOUHOYHBIN OypoBoil Hacoc 202. OnHako,

6ypOBa${ CHUCTEMA MOXKET BKJIFOYATH B C€0sI HECKOJIBKO 6ypOBbIX HaCOCOB C B3aMMOCBA3aHHBIMU



NOTOKaMHM, KakK TMOKa3aHo Ha ¢ur. 3 u omucano Humxe. Kpome Toro, xaxaeii OypoBoii Hacoc
BKJIIOYaeT B ceOs npemmdep mynbcauuid ¢ auadparMoii, 3amoOJHEHHOW WM YaCTHYHO
3aIIOJIHEHHON PEaKTHBHOW TEKy4el CpefoW WM PEaKTUBHOM TEKydel CpenoH, ra3supOBaHHOU
a30ToM, (COBMECTHO, «aemrndep ¢ peakTUBHONW Tekydel cpenoil»), CKOHCTPYHUPOBAHHBIM U
paboTarouuii B COOTBETCTBUH C AAbHEHIINM MOoapoOHbIM onucanueM. Kaxnsiit OypoBoii Hacoc
MOXET, B Ka4eCTBE aJbTEPHATHUBbI WM JOMOJHHUTENBHO, BKIOYATh B ce0s 1MOO0 rHOpUIHYIO
koMOuHamioo  nemrdepa ¢ peakTHMBHONH TeKyded Cpeaod C TONBKO I KHIKOCTHBIM,
HEOOC Ty )KMBaeMbIM 1eMIipepoM MyJsibcaliuii, JUO00 KOMOMHHUPOBAHHOE MPUMEHEHUE TMOPUCTHIX
KOMIIOHEHTOB (Hampumep, B GopMe LMWIMHAPOB, MPU3M MK JPYIHX) C PEAKTHBHOHN TeKydel
CpeIOi, HU OJIUH M3 KOTOPBIX HE MOKa3aH OTAENIbHO Ha (ur. 2.

[0037] @ur. 3 mpencraBisieT YCTAaHOBKY neMI(epOoB MyJibCcaluii OypoOBOH HACOCHOM
CHCTEMBI, JUIsI KOTOPOW MOXKHO HCIIONIb30BaTh AuadparMy, 3arlOJHEHHYI) WM YaCTUYHO
3aIM0JJHEHHYI0 PEaKTUBHOM TEKydel Cpelod, B COOTBETCTBUU C BapHAHTAMH OCYILECTBJICHUS
HacTOosIIIEero n3o00pereHns. B mokazaHHOM npuMepe, 1Be TPEXLFIIHNHIPOBBIX HACOCHBIX CHCTEMBI
202a, 202b BrurouaroT B cebst, kaxkaas, Hacoc 301a, 301b, BHeImHe yCcTaHOBIIEHHBIN aemMridpep
302a, 302b nynbcanmii, kpectoBuny 303a, 303b ¢ ceTuaTeiM PHUIBTPOM (M3BECTHYIO TaKXKe Kak
HAINOpPHBIA CeTyaThlii (UIBTP» WM «KPECTOBHHAY»), HYACTHYHO BHUIHYHO Ha ¢ur. 3, u
crabmmsarop 304a, 304b Ha BcaceBanum. Hacocmyro cuctemy 300 MOXHO OmHCaTh Kak
«MHOTOHACOCHYIO» CHCT€MY, B KOTOpPOH NOTOKH Tekyded cpemsl u3 HacocoB 30la u 301b
O0BEUHSIOTCA B HEKOTOPOM MECTE TMOCJIe, 110 MEHbILIEH Mepe, OJHOrO U3 JIBYX HACOCOB, YTOOBI
¢dbopMHupOBaTh ONMHOYHBIA MOTOK TeKyded cpeabl B TPyOONmpoBOAe, APYrHMX HAcOCax WU
KOMITOHEHTaxX IJIsl paboThl ¢ (PYHKIMOHAIBHBIMU JKUAKOCTSMH (HapUMep, CeT4aToM (QUIbTpe
WIM HarHeTaTeIbHOM MaHu(oibae) w/mnu nemndepax Myabcaluii, B OTIMYHE OT HACOCHBIX
YCTAHOBOK, KOTOPBIE MPOCTO AKKYMYJIUPYIOT OTAEJbHBIE ITOTOKU TEKYYUX CPEl U3 HECKOJBKHUX
HACOCOB B HAKOIHUTEJIBHONW €MKOCTH HJI TOMY TOZOOHOM.

[0038] J[emndepsr 302a, 302b mynabcaumii YCTAHOBJEHBI, KaKAbIA, HAa BEpXy
cooTBeTcTBYIOLIeH KpectoBuHbI 303a, 303b ¢ ceruathim ¢ubTpom. Kaxnas kpectoBuna 303a,
303b ¢ ceTyaThiM (PUIBTPOM COENMHEHA C BBIMYCKHBIM NMAaTPYOKOM COOTBETCTBYIOIIErO HAcoca
30la, 301b, uroObl OTQMIBTPOBBIBATH TBEPHAbIE YACTHIBI KPYIHEE, HYeM YaCTHIBl C
NPEABAPUTENFHO 3alaHHBIM Pa3MepoOM U3 IMepekauuBaeMoil Tekyuel cpembl. Ctabuimm3aTopsl
304a, 304b Ha BCachIBAHUM COENMHEHBbI C BIYCKHBIM MAaTPyOKOM COOTBETCTBYIOINErO HACOCA
301a, 301b, 4TOOBI BHOCUTB BKJIAJ B MIOTAIIEHUE MYJIbCALIMN JABICHUN.

[0039] Kaxnmeri nemnpep 302a, 302b mynbcanmii comep:kut ruOKyro auadparmy B
¢dopme Kamephl, 3alOJHEHHONW WJIM YaCTUYHO 3alOJIHEHHOH PEeakTHBHOH Tekydel cpenoil. B
HEKOTOPBIX KOH(PHUIypanusx, MepBOCTENEHHOE 3HAYEHHWE HMEIOT IPOCTPAHCTBO W OMOpa, U
TpeOyIOTCSl BIYCKHOI/BBITYCKHON mNpOTOUYHBIE TpyOompoBoxabl. Ilpu mpuMeHeHHH BHeEIIHE
ycraHoBleHHbIX aemrgepoB 302a, 302b mynbcanuii TUNUYHBIX pa3smepoB (Hampumep, 20-
rajJuloHHbIX (76-7)), HAcOCHBIE cala3ku M TPyOONpoOBOA MOIYT HMEThb CTaHIAPTHYIO
koHCTpyKiuto. [lpu mnpumeHeHun TrUOPUAHON KOMOWHAIMM TOJIBKO SKHIKOCTHOTO(BIX),

HeoOcnmyxuBaeMoro(bix) aemmdepa(os) mynbcanuii (He nokasano) ¢ aemndepom 302a, 302b
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MyJIbCALIUH, 3aII0JIHEHHBIM PEAKTUBHON TeKy4el cpenoili, MOryT nmotpeOoBaThcss MOAU(PHUKALIMN U
IIPOCTPAHCTBO BHYTPU HACOCHOIO OTCEKA.

[0040] TIlomepeunble ce4yeHHUs Aemrdepa MyIbCALHA, 3aNMOJHEHHOTO pPEaKTHBHOU
TeKyuell Cpenoi, B COOTBETCTBHM C BAapUAHTAMH OCYIIECTBJIEHUS HACTOALIEr0 H300peTeHus
npeacrasieHbl Ha ¢ur. 4A u 4B. Kak nokasano, nemngep 302a mynbcauui, 3aroHEHHBIH
pPEeaKTUBHOI TeKydel cpenoi, BKIouaeT B cebst kopmyc 401, nmeromuii BepxHee OTBEpCTHE,
BMewiaroniee Kpolmky 402 M IUIOTHO 3aKpbIBa€MOE€ AAHHON KPBIIIKOW, BKIIOYAOLIEH B ceOs
napy noabeMHbIX npoywnH 403, U HUKHEE OTBEPCTHE, BMELIarollee HWKHIOW miuty 404 u
IJIOTHO 3aKkpbiBaeMoe naHHoM rumrtoil. Kak nokasano, kpbimka 402 u HuxkHAA munta 404 Moryt
ObITh TpHUKperieHbl Oontamu K kopmycy 401, ¢ wucmonb3oBaHueM mnpoknaaku(ok) 405,
VIUIOTHSIFOIIMX BHYTPEHHIOK TOJOCTh 406, cPOpMHpPOBAHHYIO COBMECTHO Koprycom 401,
kpbiukoii 402 u HwkHed 1umrod 404, BayTpennsas mnonocte 406 coeguHsieTcs C
TpyOOIPOBOIOM TEKYUeH Cpenbl HACOCHOM CUCTEMBI (HE TIOKa3aHHBIM) Yepe3 HIDKHEE OTBEPCTHE
407, obecrieunBarolee COSAMHEHNE CUCTEMBI C KPECTOBHHOH C CETYaThIM (PHIIBTPOM (TaKKe HE
noka3anHoi). ['mOkas BHyTpeHHss nuadparma 408 B ¢dopme Kamepbl BHYTPU BHYTPEHHEH
nonoctu 406 HamonHEHa pPEAaKTUBHOM TeKydel cpemoi. B mokasaHHOM mNpuMepe, y4acTOK
nuadparmel 408 yIUIOTHsSIET 30HY KOHTakTa Mexnay kopmycoMm 401 um xpermkoit 402, BMeCTO
OTZEJIbHON NPOKJIAJKHU.

[0041] Tekywast cpema moCTymaeT M3 MOACOSAMHEHHON TPyObl B mosiocTh 406 w/mimu
BBITEKAET U3 Hee depe3 HuxkHee orBepcTue 407. Pa3HOCTh MeXAy NaBI€HUEM NAHHOM TEKy4en
cpeabl U JaBIEHHEM PEaKTUBHON Tekyuel cpenbl BHYTpH auadparmel 408 Oyner BbIHYXKIATh
HIDKHIOIO MOBEPXHOCTh auadparmel 408, kOTOpas HAXOAWUTCS B KOHTAKTe C INMEpEeKaurMBaeMON
TeKyuell Cpefmol CHCTeMbl, CABUraThCs TaK, 4TO 00bEM BHYTpH MojocTd 400, KOTOPBIA 3aHST
peakTUBHOI TeKy4el cpenoi BHyTpH nuagdparmbl 408, u3smeHseTcs.

[0042] Ha ¢ur. 4B mnokasano mnonoxenue auadparmel 408, BMeIIArOIEH IOIHYIO
3anpaBky (Hampumep, okojio 20 rayioHOB (76 1)) peakTHBHOHM TeKyd4el Cpenbl MO HU3KHM
(Hampumep, aTMOC(EpPHBbIM) MAaBICHHEM, BO3NEHCTBYIOLIMM 4Yepe3 HIkHee orBepctue 407.
Bricokoe maBiieHHe mepekaunBaeMoOW Tekyded cpenpl Ha HiwkHeM oTepctun 407 Oynmer
BBIHYKAaTh nuadparmy 408 U peakTUBHYIO TEKY4yIO Cpeny BHYTPH AuadparMbl CKUMATHCS JI0
o0pemMa MeHbIIe, 4eM oOBeM BHyTpeHHel mnosoctn 406, kak mokasaHo Ha ¢ur. 4A.
CpenHeypoBHEBOE WMIIM HHU3KOE€ JaBJIEHHWE WM MEPEeXOl OT BBICOKOTO MaBJEHMsS] K HHU3KOMY
TaBJIEHUIO TIPUBEAET K PACIIMPEHUI0 nuadparMbl 1 HAXONALICHCS B HEW PEaKTUBHOHN TeKydel
cpensl 1o Oonbirero odovema. Huskoe namBieHne Tekydeil cpenbl Ha HIDKHEM oTBepctiu 407
no3oauT nuadparme 408 u HaxonALIeHCs B HEH PEaKTHBHON TEKy4el cpene pacIIMpUThCS, 1O
CYLIECTBY, 10 MAKCHMaJIbHOTO 00beMa, OMyCKaeMOro BHyTpeHHeH nojocThio 406 xopmyca 401,
kpbimkoi 402 u HwkHed rmroi 404, kak moka3aHo Ha ¢ur. 4B. peakTHBHas TeKydas cpena
BHyTpu nuadparmel 408 moryomaer, TeM CaMbIM, [yJbCAllMM JABJICHUS BHYTPH
nepeKkayrBaeMol TeKydel cpenbl U ocinadnseT KoneOaHus MUKOBOTO AaBJIEHUs], KOTOPbIE MOTYT
UMETb MECTO.

[0043] Hemndep mynbcaruii 302a MOXeT, NMpU HEOOXOAMMOCTH, BKJIIOYATh B CeOs
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3amuTHOE orpaxnaeHue 409, 3akpeiBarollee HAMOJIHUTENbHbIN KianaH 410 BBICOKOrO naBieHUs
111 IPUEMa SKUAKOM peakTUBHON TeKyd4eil cpelibl BO BpeMsl IepBOHAYAIbHOIO HAMOJIHEHUS WU
NONMUBKA M MaHoMeTp 411 nua noka3aHust NaBJICHUS PEAKTUBHOM TEKy4del Cpenbl BO BpeMs
padorer Hacoca. K nny mmadparmer 408 A moker ObITh mpuKpervieH cradummsatop 412
nuadparmMel B Qopme (HampuMmep) MNOJYKECTKOH IUIaCTHHBI, YTOOBI MOAAEPKHUBAaTH (popmy
nuapparmpl 408 Ha TNPOTSHDKEHUHM TOBTOPSIIOIIUXCS LUKJIOB JAeMI(UPOBaHUS IMyJIbCALIMH
JaBJICHUS.

[0044] Ha ¢ur. 5 uzoOpaskeH BapuUaHT OCYLIECTBJIEHHsS CUCTEMbI TPYyOOMpPOBOIOB, B
KOTOPOH MOXeT OBITh YCTAHOBJIEH THOPHUIHBIN AeMIipep Ha OCHOBE PEAKTUBHOW TEKyuel Cpesbl
B COOTBETCTBUHM C BapHaHTaMH OCYIIECTBJICHUS HacTosero n3odperenus. Kak mokasaHo Ha
¢ur. 5, yaactok HacocHO# cucteMbl S00 BKtO4YaeT B cedsl, IO MeHbIIel Mepe, 1Ba Hacoca 301a
u 301b, kaxnaplii W3 KOTOPBIX TNEPEKAUYMBAET TEKy4YHE CpEIbl, M, NPH HEOOXOAUMOCTH,
JOTOJTHUTEIbHBIE HAacochl (He mokasaHHbie). [logoOHo HacocHoi cucteme 300, HACOCHYIO
cuctemy 500 MOKHO OMHCATh KAK KMHOTOHACOCHYIO» CHUCTEMY.

[0045] B macochHoit cucteme 500, memmndepsr 302a, 302b mynbcauuii ¢ peakTHBHOU
TeKyuell cpeoil MOryT ObITh YCTAHOBJIEHBI HA KPECTOBHHE C CETUATBHIM (PHIIBTPOM Ha BBIMYCKE
cootBercTByromero Hacoca 30la, 301b, kak ommcano Beime B cBsizu ¢ ¢ur. 3. Kpome toro,
Mexay BeimyckoMm Hacoca 30la, 301b u maructpanpHeiM TpyOompoBogoM 502 Moker ObITh
BcTaBleH ruOpuanbiii nemndep S50la, 501b Ha oOCHOBE peakTUBHOH TeKy4del cpenbl B
COOTBETCTBUH C BAPHAHTAMH OCYLIECTBIEHHS HACTOALIEr0 n3o0perenus. To ecTh, Kak MOKa3aHo
B npumepe Ha ¢ur. S5, rubpunsbii gemngep 50la HA OCHOBE pPEAKTUBHOW TEeKydeH Cpeabl
NPUCOEINHEH MeXAy BbIMyCKoM Hacoca 30la u MarmcrpanbHbIM TpyOompoBomom 502, a
rubpunnsiii nemngep 501b Ha ocHOBe peakTHUBHON TeKydel Cpeabl NPUCOEIMHEH MEXAY
BBITYCKOM Hacoca 301b u maructpanbHbiM TpyOOonposoaom 502. MaructpanbHblil TpyOOIpOBOL
502 mosker, mpu HEOOXOMUMOCTH, MOJY4YaTh TEKy4uylo cpeny 503 ¢ BBIMYCKOB APYTHX HACOCOB
(He mokasaHHBIX ). MarucTpanbHblii TpyOonposoa 502 nonaer Tekyuyro cpeay S04 B CTOSIK, Kak
onucano Bbime. Hacocer 301a u 301b mony4aroT MOTOKM TeKy4el Cpeabl, COOTBETCTBEHHO, W3
OTAENIbHBIX MOABONALINX TPYO 505 u 506.

[0046] @ur. 6 sBNIsSETCS CXEMATUYECKUM MOTIEPEYHBIM CEYeHHEM THOPUIHOTO nemidepa
Ha OCHOBE pEaKTUBHOM TeKydel cpefpl B COOTBETCTBUM C BApPUAHTAMM OCYILECTBJICHHUS
Hacrosimero u3obperenus. Jlemndep 501a Brumouaer B cebs chepuueckuii kopmyc 601,
Cozep Kallui BEPXHUNM LWIMHAPUYECKUN OrojoBok 602, OKpyXaroluii BepXHee OTBEPCTHE U
3akpbiBaeMblil Kpbimkon 603. Koprye 601 Bkirouaer B cedst ByckHoe otBepctue 604 ¢ ogHOMN
cTopoHbl kopmyca 601, mpu 3TOM BIyCkHOE OTBepcTHe 004 NpUHUMAET NEePEKAYUBAEMYIO
TEKYUYYyH CpeAy M3 HacOCa, U BBIMYCKHOE OTBepcTHE 605 ¢ MPOTUBOMOIOKHON CTOPOHBI KOPITyCa
601, mpuuem BbIMyCKHOE OTBepcTHE 005 BBIMYCKAeT MNEPEKAYMBAEMYI0 TEKy4ylH Cpeay B
CHCTEMY HIDKE IO TMOTOKY (HarmpuMep, B CTOSK U 3aKauyMBaHWsA B CKkBaxuHY). Kopmyc 601
MOXeT ObITh O0OOpynoBaH OCHOBaHMEM 606 nanst omopel UM obecrieueHus: (uaHIEB, YTOOBI
(HarpuMep) 3aKperuIsiTh OCHOBaHHE OOJITAMU K MOHTa)KHON TIOBEPXHOCTH.

[0047] Kopnyc 601 moxker ObITh BBINOJHEH B pasMep Al BMEINEHUS HEKOTOPOTro
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konmdectBa (Harpumep, 40 rammonoB (151 1)) mepekaunBaeMoil TeKy4el cpenbl, BBIOPAHHOTO
Iy o0ecrieueHus] PeakTUBHOIO NeMI(pHUPOBAaHUS MyJbCallMi B OKHUAAEMOM peXUMe padoThl
HacocHOM cucteMbl. Ha oronoske 602 nmonaselleHa U OMyCKaeTcss BO BHYTPEHHEE MPOCTPAHCTBO
kopriyca 601 repmernunas nuadparma 607, KoTOpas MOXeT OBITh 3aKJIIOYeHa B
neppOpUpOBAHHON 3aLIMTHON 000nouke 610 MM ynepKUBaThCA B IMOJBEIIEHHOM MOJIOKEHHU
MOCPEACTBOM YIUIOTHEHHsI UM KpOMKHU 608 U HANONHATBCS PEaKTUBHOM TeKyuel Cpenoi uepes
HaroJHUTENbHBIN Kianan 609. Jlnadparma 607, HamonHeHHas PEAKTHBHOW TeKy4el Cpemoi,
BHOCUT BKJIaJ B JeMI(HUpPOBaHUE MyJbCALUN NABJICHUS B NEPEKAYMBAEMOW TEKyueil Cpemsl,
npoTekarouel udepe3 koprnyc 601. Kaxnoe u3 BmyckHOro otBepctusi 604 U BBITYCKHOTO
orBepctusi 605 MokeT ObITh, NPU HEOOXOOUMOCTH, KOHCTPYKTHBHO BBITIOJHEHO C
COEAMHUTENIBbHBIM 3JieMeHTOM 011, 612 Ha mnuiabkax A COEAUHEHUS] C COOTBETCTBYIOIIMMU
TpybonpoBomamu 613, 614 cucremMsl

[0048] @ur. 7A, 7D u 7G SBASIOTCS CXeMAaTUYECKUMU TIOMEPEYHBIME CEYEHUSIMU, U (DHT.
7B, 7E u 7H 4BAsOTCS COOTBETCTBYIOIIMMHU BHUAAMH B TIEPCIEKTUBE B paspese
KOMOWHHUPOBAHHOTO pAemiipepa Ha OCHOBE pPEAKTHBHOM TeKy4del Cpeabl M CIKUMAeMOro
3J1aCTOMEpPA B COOTBETCTBUU C BAPUAHTAMHM OCYIIECTBIIEHHs HacTosAIIero nzodperenus. @ur. 7C,
7F u 71 npencTaBisioT yBeTUUEHHbIE H300paKEHUST YIaCTKOB MIONEPEYHbIX CeueHNH Ha ur. 7A,
7D u 7G, COOTBETCTBEHHO, B35IThIX B 30HE A.

[0049] ITogobHO TOMY, Kak moka3aHo Ha ¢ur. 4A, nemndep nynbcaruii 700 BKIIFOYAET B
ce0s1 kopriyc 701, nmeromuii BepxXHEe OTBEPCTHE, BMEINArollee KPBIUKY (HE MOKa3aHHYI0) U
IUIOTHO 3aKpbIBA€MOE MAHHOM KpBIIKOH, M HIDKHee oTBepctHe. Kpblmka (He mMokasaHHas)
MOKeT ObITh HpuKperieHa Oonramu Kk koprmycy 701, ¢ MCronb30BaHMEM IPOKIAAKU(OK),
YIUIOTHSIOIEH(MX ) BHYTPEHHIO0 1onocTh 702, cpopMHUpPOBaHHYIO COBMECTHO KoprycoMm 701 u
KpbIIKOW. BHyTpeHHsst monocts 702 coequHsieTcs: ¢ TPyOOIPOBOIOM TeKy4ei Cpeibl HaCOCHOM
cucTeMbl (He NOKAa3aHHBIM) Yepe3 HIDKHEee OTBEPCTHe, 00eCIeunBaoLee COSMHEHHE CUCTEMBI C
KPECTOBHHONH ¢  ceTdaThiM  (uiabTpoM  (Takke He TMOKa3aHHO#). Yyactok 704
HerneppOpHPOBAHHOW BHYTpeHHel nuadparmel 703 BO BHyTpeHHe# monoctu 702 ymiOTHsET
30Hy KOHTakTa Mexay kopnycoM 701 M KpBIUOKOW, BMECTO OTAEIbHOM NPOKIAIKH.
Crabunmzarop 705 nuadparmbel BBIMOJHSET TAKYHO K€ BBIIECONMHMCAHHYIO (DYHKIHIO U MOMKET
OBITh 3aKperuieH K MEeTAJUTMYECKOH BKJIaAKe, 3aOpPMOBAHHON BHYTpH MarepHuaia auadparmsl
703.

[0050] Huadparma 703, xotopas MoOxkeT ObITh C(HOpPMHpPOBAHA U3 CTAHAAPTHOTO
MaTepuajga U UMeThb OOBIYHYIO (opMy, MOKeT ObITh YAaCTHYHO HAIMOJIHEHA KOMOWHALMeW H3
3JACTOMEPHBIX (POPM M JKUAKOH PEaKTHBHOHN TEKy4el cpenbl. DiacToMepHbIe (POPMBI SBISIFOTCS
CXKUMAEMBbIM MEHOMATEPHAIOM, HampuMep, MEeHOMATEePUAIOM C 3aKpBITbIMU nopaMu. B ogHOM
npumepe nuadparma 703 Moker OBITH HANOJNHEHA 3JIACTOMEPHBIMU MPH3MaMH MU
snMacToMepHbIMH Imapukamu. OnHaKo, »1acToMepbl, A00aBIsieMble B CHUCTEMY SKHIKOH
PEaKTUBHOM TeKy4eil cpenibl, MOTyT UMeTh JIo0oH(yi0) Bun uian GopMy miu coderanue Gopm.
IIpocTpaHCcTBa MEXIY 3J1aCTOMEPHBIMU (POPMaMU 3AMOJHSAIOTCS KUAKOH PEaKTUBHOHN TeKyden

cpenoil. Bo BpeMs pabotThl, CxxuMaemblii IeHOMaTepuan OyIeT CKUMAThCS TOJ NIaBJICHHEM,
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IpUjaraéMbIM K BHEIIHEH MOBEPXHOCTH BHYTPEHHeH nuadparMbl nepekadynBaeMO TeKydel
Cpenol, U BHYTPEHHHUM JaBJIEHUEM >KMIKOM PEaKTUBHOW TEKy4YeW Cpenbl, CO37aBas «IIyCTOe
IPOCTPAHCTBO» MEXAY BHEIIHEH MOBEPXHOCTHIO BHYTpeHHeH nuadparmel 703 U BHYTpeHHEH
NOBEPXHOCTBIO Kopmyca 701, 4ToObl yuuThIBaTH TeMIiepaTypHoe pacuupenue. CxumaeMbli
neHomatepuai Oyner OBICTPO YIUIOIIATHCS, KOTZA MPUIAraeTcs NaBlIeHWEe, M CO34aBaTh, TEM
CaMbIM, MAaKCUMAJIbHBINH 00bEM, TOCTYITHBIN JJII TEMIIEPATYPHOTO PACIIUPEHHUSI.

[0051] B ka4ecTBe aJbTepHATUBBI, C)KUMAEMBIH ITEHOMAaTEpHall MOKET ObITh BKJIIOYEH B
crabummzarop 705 nuadparmsl, TO €CTh, cTadmnuzarop 705 nuagpparmbl MOXKET ObITh LIETUKOM
WIM YaCTHYHO C(POPMHUPOBAH U3 CKUMAeMOro meHomarepuana. Bumbl Ha ¢ur. 7A, 7B u 7C
MOKA3bIBAIOT OTHOCHUTEJIBHOE TOJIOKEHHE KOHCTPYKLMI B COCTOSIHMM, KOTZAA OSJACTUYHBIN
O6amuton 703 COmEepXKHUT JKUAKYK PEaKTHBHYIO TEKY4YyK Cpeny, HO A0 TOro, Kak JaBJCHUE
nepeKayrBaeMON TeKy4Yel Cpeabl AeHCTBYET Ha BHEIIHIOK MOBEPXHOCTh 3JIACTUYHOrO OajuioHa
703, 1 0O TeMNepaTypHOrO PaclIMpPEHHs KUAKOM PEaKTUBHOW TeKydeW cpenbl. BHyTpeHHUI
oovem kopmyca 701 wm pasmep u ¢opma sjactudHoro OajyuioHa 703 mocie paciIupeHws
BCJICZICTBHE TPUCYTCTBUS JKUAKOW PEAKTUBHOW TEKydeH Cpelbl BHYTPH 3JIACTHYHOTO OayjioHa
703, (akTUYECKH, HE OCTaBJSIFOT MYyCTOrO MpocTpaHcTBa 706 MEXIYy BHEIIHEH MOBEPXHOCTHIO
sracTudHOro H6aymtoHa 703 U BHYTpeHHEH MOBepXHOCTHIO Kopryca 701.

[0052] Bumet Ha ¢ur. 7D, 7E m 7F mNOKa3bIBaIOT OTHOCHTEIBHOE TIOJIOKEHHUE
KOHCTPYKLUH B COCTOSIHMM, KOT/Ia 3JIACTUYHBIN OanaoH 703 COAEPKUT KUAKYIO PEaKTHBHYIO
TEKY4YyH Cpeay, U MOCJe TOro, Kak MPUJIOKEHO HaYaJbHOE JaBJICHUE NIePEeKaunBaAeMON TeKy4den
Cpenbl, HO 0 TeMIEepaTypHOro pacmupenus. Kak oueBUIHO, )KHUKast PEaKTUBHAs TEKy4as cpena
BHYTPU 3JIaCTHYHOro OayuioHa 703 MoskeT ObITh, MO MEHbILIEH Mepe, 10 HEKOTOPOH CTerneHH
c)KaTa IMOA eHCTBUEM BHEIIHETO JIAaBJICHUS Ha 3JIaCTUYHBIHN OansioH 703, 4TO UMEeT CleCTBUEM
oOpasoBaHHe mycTOro mnpoctpaHcTBa 707 Mexay BHEIIHEH MOBEPXHOCTBIO 3JaCTUYHOTO
6ammona 703 m BHyTpeHHel MOBEpXHOCTHIO kopmyca 701, kotopoe Oyzer Oounblue, 4eM mycToe
npocTpaHcTBo Ha ¢ur. 7A, 7B u 7C.

[0053] Bumet Ha ¢ur. 7G, 7H u 7] mnoka3piBalOT OTHOCUTEIBHOE TOJIOKEHHUE
KOHCTPYKLUH B COCTOSIHMM, KOT/Ia 3JACTUYHBIH OanaoH 703 COAEPIKUT JKUAKYK PEaKTHBHYIO
TEKy4yl Cpeoy, U MOCJie TOro, Kak K BHEIIHEH MOBEPXHOCTH 3IacTUYHOro OajuioHa 703
npuiaraercsi padouee JaBJIeHHE TMEPEeKAYMBAeMON TeKydell Ccpeapl, U TMPOUCXOAUT
TeMIIEPaTypPHOE PaCLIMPEHUE KUIKON peakTUBHOM Tekyuell cpenbl. Kak moka3zaHo, C:KMMaeMblil
neHomMarepuan BHYTpU cradmiusaropa 705 amadparMbl MOXKET OBITh, IO MEHBLICH Mepe, N0
HEKOTOPOU CTENEHU CKaT MOBBILICHHBIM BHYTPEHHUM JABJICHUEM, BO3HUKAKOLIUM B PE3yJbTaTe
TEMIIEPATyPHOIrO PaCIIMPEHUsl CKUMAEMON TeKy4el Cpelibl, U MyCTOe NpOCTPaHCTBO 708 Mexay
BHEIHE! MOBEPXHOCTHIO 3JIACTHYHOTO OajutoHa 703 1 BHYTpEeHHEH MOBEPXHOCTHIO Kopiryca 701
CTaHET MEHbIIE 110 CPABHEHUIO C MyCThIM MpocTtpaHcTBoM 707, mokasanHbM Ha ¢ur. 7D, 7E u
7F.

[0054] Ilpu obecnedyeHun nubO CXKUMAEMOro MNEHOMAaTepuala BHYTPU 3JACTUYHOTO
OamnoHa, MO0 MyCTOro MPOCTPAHCTBA MEXKY BHELIHEH MOBEPXHOCTHIO 3JIACTUYHOTO OaJlIoHa U

BHYTPEHHEH IOBEPXHOCTHIO KOpIyca WM COYETAaHMEM TOro M Apyroro, 3¢ eKTsl
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TEMIIEPaTypPHOTO paCIIMPEHUs SKUAKOM PpEaKTUBHOM TeKyuel cpeabl BHYTPHU 3JIaCTUYHOIO
OamioHa MOryT OBITP CKOMIEHCHPOBAHBI, YTO JAeT BO3MOXKHOCTH AeMImepy IyJbCaruii
POAOJLKUTD 3 (eKTUBHOE OcIadeHHe My IbCalni.

[0055] @ur. 8A u 8C ABIAIOTCA CXEMATUYECKUMU MOTIEPEUHBbIMU CeueHusIMH, U dur. 8B
1 8D SABIAIOTCS] COOTBETCTBYIOIIMMH BHUIAMHU B NEPCIIEKTUBE B pa3pes3e KUIKOCTHOTO aeMmdepa
Ha OCHOBE PEAKTHUBHOM TEKy4el CpeAbl, aJalTUPYIOLIErocsl K TEMIIEPaTypPHOMY PACLIMPEHUIO B
COOTBETCTBUH C BApUAHTAMH OCYLIECTBJIEHUs HacTosero nzodperenus. @ur. 8E npencrasmsier
YBEJIIMYEHHOE N300paskeHHe y4acTKa rnonepeyHoro ceuenns Ha ¢ur. 8C, B34TOro B 30He A.

[0056] 1 BHOBb momoOHO TOMy, Kak Moka3aHo Ha ¢ur. 4A, nemndep 800 mynbcaruii
BKJIFOUaeT B cebs kxopmyc 801, mmerommii BepxHEE OTBEPCTHE, BMELIAIOINee KPBIIKY (He
MOKA3aHHYI0) U IUIOTHO 3aKPbIBAEMOE TAaHHON KPBIIKOW, U HIDKHEee oTBepcTue. Kpblmka MoxkeT
ObITh TpuKperuieHa Oonramu kK Kopmycy 801, ¢ UWCHONB30BaHWMEM MPOKIAIKH(OK),
YIUIOTHSIOLIEH(MX ) BHYTPEHHIOK MoocTh 802, chopMHPOBaHHYIO COBMECTHO KoprycoMm 801 u
KpBIIIKOH. BHYTpeHHsist mojiocTh 802 coenuusieTcs: ¢ TpyOONMPOBOAOM TEeKy4el Cpelbl HAaCOCHOM
cUCTeMBI (He MOKa3aHHBIM) Yepe3 HUKHEE OTBEPCTHE, 00ECIeunBaroIee COSTNHEHNE CHCTEMBI C
KPECTOBHHOH ¢  cerdaTbiM  (uiabTpoM  (Takke He TMOKa3aHHOH). Yuactok 804
HereppopHpOBaHHOW BHyTpeHHell nuadparmbl 803 BO BHyTpeHHeil momoctu 802 MokeT
VIUIOTHATh 30HY KOHTaKkTa Mexay koprmycoMm 801 M KpbIIKOH, BMECTO OTAEIbHON IMPOKIAIKHU.
Crabunmmsarop amadparmel (He TOKA3aHHBIN), BBIMTOJHSIOMNNA TAKYK K€ BBIIICOMUCAHHYIO
$yHKIMIO, MOXET OBbIThb 3aKperuleH K MeTaJUIMYeCKON BKJIaaKe, 3a(OpMOBAHHON BHYTPH
marepuana nquadparmer 803.

[0057] Bunb! Ha ¢ur. 8A u 8B noka3pIBalOT OTHOCUTENBHOE MOJIOKEHNE KOHCTPYKIHUH B
COCTOSIHMH, KOT/Ia 3JIaCTUYHBIN O0amioH 803 conep KuT KUIKYIO0 PEaKTUBHYIO TEKYUYIO Cpeay, HO
1o temneparypHoro pacumpenus. Quapparma 803, xoTopas MoxeT ObITh chopMHpPOBaHA U3
CTaHAPTHOTO MaTepuana U MMeTh OObIMHYIO (OpMy, UMEET pasMep, MpPeayCMaTPUBAIOIINH,
KOTZa 3JIACTUYHBIA OaJUIOH COIEPKHUT COOTBETCTBYIOIIEE KOJHYECTBO JKUAKOH pPEaKTHBHON
TeKydel cpeabl (M XapaKTepU3yeTCsi COOTBETCTBYIOIIEH BEJIUYNHON pacIlUpeHMsi), OCTaBJIEHHE
NPOCTPAHCTBA MEKAY BHEIIHEH MOBEPXHOCTHIO 3JacTUYHOro OamnoHa 803 W BHyTpeHHei
noBepxHOCThI0 Kopmyca 801 (kak moka3aHO B yBeludeHHOM Buae Ha ¢ur. 8A u 8B), mus
afjanTalyy K TEMIEPAaTypHOMY PAaCIIMPEHUIO KUAKON PEaKTUBHOUN Tekydel cpenpl. Bunabl Ha
¢ur. 8C u 8D mOKa3bIBAIOT OTHOCHUTENBHOE MOJOXKEHWE KOHCTPYKIHUI B COCTOSIHUH, KOTJa
saacTUUHbIA OaynoH 803 COmep KUT JKUAKYI0 PEaKTUBHYIO TEKYUYYHO Cpeiy, M IOCHe TOro, Kak
MPOU30MLIO TeMIiepatypHoe pacmuperue. Kak nokasano Ha ¢ur. 8E, mycroe mpoctpancTso 808
MEXAY BHEUIHEH IMOBEPXHOCTBIO 3nacThuyHOro OamnoHa 803 W BHYTpPEHHEH MOBEPXHOCTHIO
kopmnyca 801 MOXeT yMEHbBIIATLCS B pa3Mepe BCIEACTBHE TEMIIEPATYPHOIO PACLIUPEHHUS.

[0058] s HamomHeHHs 3yiacTHUHOro 6amuiona 803 mpeaBapUTENbHO YCTAaHOBIEHHBIM
00BEMOM JKUAKOM pEaKTUBHONH TeKy4dell cpeabl (MeHbIle MAaKCHUMaJbHOH BMECTHUMOCTH
snactmyHoro Oamuiona 803), [momycCKarmoIMUM — Hepa3pyLIallnee U HEMOBPEeXJAoIIee
TEMIIEPaTypHOE pacIIMpeHue, MOXXHO PUMEHATh pa3UuyHble MeTOAbl. JIaHHBIN MOAXON MOKET

npeaycMaTpuBaTh HAaKayMBaHUE (PUKCHPOBAHHOTO WJIM IPEABAPUTENBHOTO 00BeMa U3
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WUCTOYHUKA CHAOXKEHUs B 3JTACTUYHBINA OAJUTOH (C MpeKpalleHrneM HAaKadKU JHOO 1O pe3ysbTaTy
HaOJIFOIEHUS 32 PACXOOMEPOM, JINOO TOCHIE BHIKAUMBAHUS HACYXO UCTOYHHUKA CHAOIKEHUSI) WIIH
MOJKET MpeAyCcMaTpuBaTh (IPU CHATON BEpXHEN KpBIIIKE) 3aiuBaHie (PUKCHPOBAHHOTO 00BeMa
B DJIACTMYHBIA OaJUIOH M 3aTeéM YCTaHOBKY M 3aKpeIUIeHHe BepxXHeW KpbIlkH. B kauectse
aNbTEePHATHUBBI, KUJKAsl PEaKTUBHAs TEKydas cpela MOXeT ObITh pacacoBaHa B OTAENbHBIE
ruOKue KOHTEHHepbl, Hampumep, OajutoH(BI), KOTOpbIE 3aTeM 3aKJIaAbIBAIOT B auadparmy
(omactuunblii Gayuton) 803 uyepe3 OTKPBHITHIH BepX, Mepen TeM, KaK 3aKpeIUIIIOT BEPXHIOK
KPBIIKY. XOTS MOKHO HKCIIOJIb30BaTh W E€IWHCTBEHHbIH THMOKMN (Wiu 1edOpMHUpYEMBbIii)
KOHTelHep (Hampumep, OAuH OaJJIOH), BMELIAIOIINI BCE KOJUYECTBO >KUIKOW pPEaKTUBHOMN
TeKyuYell Cpenbl, YCTAHOBJEHHOTO HEOOXOIUMBIM, MCXOAs U3 pabdouero(wx) naBieHUsi(Mi) u
TeMriepatyp(bl), BO3MOXKHO, BBITOJHO ObIJIO ObI UCTIOIB30BATh HECKOJIBKO TMOKMX KOHTEHHEPOB,
3aKJIIOYAIOINNX, KaKIbIM, AOJK JAHHOIO YCTAHOBJIEHHOTO KOJMYECTBA JKUIKOW pEeaKTUBHOU
TeKyuell cpeabl, W, KPOME TOro, BO3MOXHO, BBITOAHEE OBUIO OBl HCIONB30BaTh HECKOJIBKO
0aJUIOHOB, 3aKJIIOYAKOIINX HepaBHbIE A0U. TakuM 0Opa3oM, HarpuMep, Uil HamoJHEeHus 18
rajutoHOB (68 1), KUIKYIO PEAKTUBHYIO TEKYUYIO CPeny MOXKHO pachpenesuTh B BUAe HaOopa u3
Tpex S-rautoHHBIX (19-m) THOKMX KOHTEWHEepoB, HABYX |-rajmioHHBIX (4,5-1) THOKHX
KOHTeHHepoB U ABYX 0,5-ranoHHbIX (2,27-1) rTuOKUX KOHTeHHepoB. | nOkue KOHTeHHephI, mocie
3aKJIaIKU B 3JacTUUHbIA OayutoH 803, neopMupPYIOTCS [ OATOHKH K BHYTPEHHEMY 00BEMY
snactuaHoro 6amona 803 u BHyTpeHHeH popme kopmyca 801 pesepByapa BHICOKOTO aBIECHHUS.
IIpn m0OOM W3 BBIIEONUCAHHBIX MMOAXOAOB (KOTOPbIE MOXKHO TNPUMEHATb Ui IPYTUX
BAPUAHTOB OCYIIECTBJICHHUS, ONHCAHHBIX B HACTOALIEH 3asBKe), JFOOOE KOJWYECTBO BO3IyXa,
OCTAIOIIErocsl BO BHYTPEHHEM 00beMe 31acTUYHOro Oautona 803, MOXKeT BBITEKATh IOCHIE TOTO,
KaK MOAAeTCs AaBJICHUE HarHETaHUs Hacoca.

[0059] B BapmaHTax OCyIIECTBJECHHUS, B KOTOPBIX JKHUIKAs PEaKTUBHAs TeKydas cpena
3aIMBAETCS B HJIACTUYHBIA OayutoH 803, mpu CHATOH BepXHEH KPBIIKe, MOTYyT OBbITh 0OeCHeUeHbI
muaun 805, 806 m 807 HamoMHEHHs B BUAE BBICTYMAOIIMX OYPTUKOB MJIHM BBICTYIIOB Ha
MOBEPXHOCTH 3JIaCTUYHOro Oastona 803, kak moka3ano Ha (ur. 8A. Pa3Hble TMHUN HATIOTHEHHSI
MOTYT COOTBETCTBOBATh Pa3HbIM BEJIUYMHAM TEMIIEPATYPHOTO PACIIMPEHHs (TO €CTh, Pa3HBIM
O’KUIaeMbIM pabovYHNM TEMIIepaTypam MM Pa3HbIM AUANa30HaM pabodnx TeMneparyp).

[0060] B HEKOTOpPBIX BapuaHTaX OCYLIECTBJICHHUS, pa3Mep U popMa BHYTPEHHETO oObeMa
kopryca 801 um pasmep u dopma ¢opmoBaHHOro 3nactudHoro OamioHa 803 MoryT ObITh
BBIOPaHBI MO KOHKPETHBIN 00BEM HIIH TPEABAPUTEIBHO 3alaHHBII 00BEM JKUIKOH PEaKTHBHON
Tekyuell cpens! (Hanmpumep, 20 ramionos (76 i) wim 18 ramnonos (68 1) u T.11.), TPUMEHAEMON
i aeMrnUupOBaHUs TyJIbCALlM JaBJICHUs B IepeKaunBaeMON Tekyded cpeabl. B Takmx
BapHaHTaX OCYIIECTBJICHUS, MaTepHally 3JIACTHYHOro OaynyoHa 803 He HY»KHO pacTSTHBATHCS
ISl ajanTaluu K JaBJI€HUIO INPEJBAapUTEN]bHO 33JaHHOTO KOJMYECTBA SKUIKON pEeakTHUBHOMN
Tekyuell cpenpl. B 3TOM COCTOMT OT/IMYME OT Tra30HANOJIHEHHBIX NeMI(epoB MyJIbCALUil, B
KOTOPBIX 3JIACTUYHBIN OaNjOH OOBIMHO PACTATUBAETCS JIS 3ANOJHEHUS BHYTPEHHEro oObema
pe3epByapa BBICOKOTO [aBJIEHHS, KOIZA 3alpaBisIIOT O 33aJaHHOTO padouero aBJICHUS.

Pasmep/dpopma snactuanoro 6anioHa u pazmep/popma BHYTPEHHET0 00beMa OCTaBJISIFOT MyCTOE
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NPOCTPAHCTBO MEXy BHEUIHEH MOBEPXHOCTHIO 3yacTHYHOro Oamuona 703 W BHYTpEHHeH
NOBEPXHOCTBIO Koprmyca 701, dYroOBl yYWUTBHIBATH TEMIEPATyPHOE PACIIUPEHUE IKUIKOM
PEaKTUBHOU TEKy4Yel CPENBbL.

[0061] Dur. 9A sBisieTCs CXeMaTHYECKUM TOTIePEYHbIM ceueHueMm, u ¢ur. 9B sBsiercs
COOTBETCTBYIOLIMM BMJOM B IMEPCHEKTHBE B pa3pe3e >KUIKOCTHOrO nemrdepa Ha OCHOBE
pPEaKTUBHON TeKydyel cpeapl co cOpocoM JnaBieHHs, OOYCJIOBJIEHHOTO TeMIepaTypHbIM
paciiupeHueM, B COOTBETCTBMH C BapHUAHTAMM OCYIIECTBJIEHHUsS HACTOSIIETO0 H300pEeTEeHUs..
ITonobHo TOMy, Kak moka3aHO Ha ¢ur. 4A, B maHHOM ciydae, aemndep nynbcanuii 900
BKJIFOUaeT B cebst kopmyc 901, mMeroumii BepXHee OTBEpCTHE, BMeInarouiee Kpbimky 902 u
IUIOTHO 3aKpbIBAEMOE NAHHON KPBIIIKOH, W HikHee oTBepcthe. Kpeimka 902 moxker ObITh
npukperyieHa Oonramu k koprycy 901, kak mMOKa3aHO, ¢ HCIOJIb30BAHMEM MPOKIATKH(OK),
YIUIOTHSIIOLIEH(MX ) BHYTPEHHIOK moocTh 903, copMHpOBaHHYIO COBMECTHO KoprycoMm 901 u
kppiukod 902. BHyTpeHHss monocte 903 coenuHseTCst ¢ TPyOOIPOBOIOM TeKy4el cpeabl
HACOCHOH CHCTEMbI (HE TIOKa3aHHBIM) Yepe3 HUKHEE OTBEPCTHE, 00eCNeunBaroliee COeNUHEHHE
CHCTEMBl C KpPECTOBMHOW C ceT4aTbiM (HIbTPOM (TakKe He TIOKa3aHHOW). YYacToK
HenephOpUpPOBaHHON BHYTpPEHHEH AuadparMbl BO BHYTpeHHEH monoctr 903 MOXKeT YIUIOTHSITH
30Hy KOHTakTa Mexay kopmycom 901 u kpbeiukon 902, BMECTO OTAENBHON NPOKJIAAKH.
Crabunmmszarop aumadparmel (He TOKA3aHHBIN), BBHIMOJHSIOMMA TAaKyI K€ BBIIICONMUCAHHYIO
$yHKIMIO, MOXET ObITh 3aKperuieH K MeTaJUIMYeCKOH BKJIaaKe, 3a(OpMOBAHHON BHYTPH
marepuana nquadparmol 904.

[0062] BapuaHT ocyuiecTBIeHus, TOKa3aHHBIN Ha ¢ur. 9A u 9B, BkirOUaeT B ce0st TakxKe
HAIOJHUTENbHBIN Kianad 905 u kjamaH cOpoca AaBiieHHs C peryjaupyeMoil ycraskoi 906. B
JAHHOM BapUaHTE OCYIIECTBJIEHUs, 3JACTU4HbIN OayioH 904 MoxeT ObITh LIETMKOM 3arlOJIHEH
KUJKOW PEaKTUBHOHN TeKyueil cpemoi, BCIEACTBHE Hero 3JacTUUHBIA 0amioH 904 MONHOCTBHIO
pacliupsieTcss B IpaHULAX pe3epByapa BbICOKOro nasiaeHust kopmyca 901. Ycrpoiicto 906
cOpoca HaBJIEHUS] C PEryJUPYeMON YCTaBKOW HACTPOEHO, YTOOBI CTPABIMBATH JABJIICHHE,
NpPEBbIIAIOINEE MPEABAPUTEIBHO 33JaHHYIO BENUYMHY (BCJIEACTBHE TEMIIEPATypPHOTO
pacurpenus), BO u30ekaHue JTI000ro MOBPEKISHUS U ISl TOAAEPKKH (PYHKIIMOHUPOBAHUSI.

[0063] Xotsa HacTosiee M300pPETeHHE OMHMCAHO BBILIE C MCMOJb30BAHHEM TPUMEPHBIX
BAPUAHTOB OCYLIECTBJICHHs, CIEHUAIUCTOM B JAaHHOW OOJIACTH TEXHUKH MOTYT OBITh
NPEAJIOKEHbl Pa3fIMuHble W3MEeHEeHuss W Monudukanuu. Kak mnpemnosaraercsi, HacTosiiee
n300peTeHne OXBATHIBAET TAKHE M3MEHEHHMs W MOAM(UKALNHN, KOTOPBIE HAXOIATCS B OOBEME

NPUTSA3aHUH TpuiiaraeMoit popmyJibl H300peTeHUs.
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®OPMYVYJIA H30BPETEHUA

1. Hemndep mynbcaruii, conepkamuii:

KOPITyC, UMEIOINUN BHYTPEHHIOIO IOJIOCTh U OTBEPCTHE, obecrednBaroliee cooOleHne
IO TeKydel cpene Mexay BHYTPEHHEH MOJOCTbI0 M IIOTOKOM TeKyudell Cpefbl, BHELUIHUM
OTHOCHUTEJIBHO KOPIIyCa,

ruOkyr0 auadparmy, yIAepKHBAaeMYyH BO BHYTPEHHEIH NOJOCTH, NPU 3TOM TIHOKas
auapparMa KOHTAKTHPYET IO MEHbIIEH Mepe ¢ HEKOTOPbIM KOJHYECTBOM TeKydeH cpenbl H3
BHEIIHEIO IIOTOKA TEeKy4del Cpenbl, KOTOPOE€ MOCTYHaeT BO BHYTPEHHIOKO IOJIOCTh 4Yepes
OTBEpCTHE; U

KOJIMYECTBO JKUAKOW PEAKTHBHOH TEKy4el Cpenbl, HaxOISIIEHCs BHYTPH THOKOH
nuadparMel U OTAENEHHON ruOKON muadparMoil OT YKa3aHHOTO MO MEHbIIEH Mepe HEKOTOPOro
KOJIMYEeCTBa TeKyudel cpelbl U3 BHELIHEro IMOTOKAa TeKydel cpeabl BO BHYTPEHHEW IMOJIOCTH,
NpUYeM YKa3aHHOE KOJHMYECTBO JKUAKOW PEaKTHMBHOH TeKy4ded cpenbl BbIOpaHO IS
neMrupOBaHUS MyJIbCALIMI JaBIEHHUS BO BHEIIHEM MTOTOKE TEKy4eH Cpenbl,

npudeM nemrdep NyIbCalil BBIMOJHEH C BO3MOXKHOCTBIO y4Ye€Ta TEMIEpPaTypHOTO
pacIIMpEeHyst YKa3aHHOIO KOJMYECTBA XKUAKON PEaKTUBHON TEKy4el CpefblL.

2. Jemndep mynbcanmii o m. 1, B KOTOPOM YKa3aHHOE KOJIMYECTBO KUIKOW PEaKTUBHOMN
TeKyuell cpenbl paBHO MpUOIU3UTENbHO 20 rajjaoHam.

3. Hemndep nynpcanmmii mo m. 1, mnpuueM pemndep MyJNbCalWii BBIIOJIHEH C

)
BO3MOJXXHOCTBIO Yy4€Ta TEMIICPATYPHOro paCliupeHuss YKAa3aHHOI0 KOJIHNYECTBA )I(HI[KOﬁ
peaKTHBHOﬁ Tequef/'I Cp€abpl C MOMOIIbIKO KOJUYECTBA CXKUMACMOI'0O N€HOMATEpHajia BHYTPU
ruOkoi nuadparMpl, JOCTATOYHOTO IS aJaNTaldd K TEMIIEPaTyPHOMY PACIIUPEHUIO 3a CYET
CKaTHs YKA3aHHOTO KOJIMYECTBA CXKUMAEMOr0 IEHOMATepuana.

4. Nemndep myapcanuii Mo m. 3, B KOTOPOM CKUMaeMblil IEHOMaTepras BXOIUT B COCTAB
crabunmmsaropa auadparMel.

5. Hemndep nynbcauuii mo m. 1, B KOTOpoM aeMmrdep MyJbCalllii BBINOJHEH C

>
BO3MOJKHOCTBK) y4d€Ta TEMIEPATypHOrO pacCUIMPEHUs] YKA3aHHOIO KOJIMYECTBA SKUIKOU
PEaKTHBHOI TeKyuell Cpe/ibl 3a CUeT 00eCIeueHus] TAKMX pa3MepoB rHOKOM nuadparmel, 4TO IJIs
YKa3aHHOTO KOJHMYECTBA MKHIKOH TEKy4el Cpelnbl OCTaeTCsl MPOCTPAHCTBO MEXKAY T'HOKOM
nuadparmMoii U KOpIycoMm, 4TOOBI aIANITHPOBATHCS K TEMIIEPATYPHOMY PACIIUPEHHIO.

6. lemnidep myapcanuii 1o . 5, B KOTOPOM YKa3aHHOE KOJIMYECTBO JKHIKOH PEaKTUBHOU
TeKyuell cpenbl SIBISIETCS KOJUYECTBOM, IEPEHECEHHBIM M3 (PUKCUPOBAHHOH €MKOCTH WU
NEPEHECEHHBIM C UCNOJIb30BAHUEM PACXOAOMEPA.

7. Aemridep myapcanuii 1o . 5, B KOTOPOM yKa3aHHOE KOJIMYECTBO JKHIKOH PEaKTUBHON
TeKyuell Cpenbl sIBJISETCS MPENBAPUTEIBHO 3aJaHHBIM KOJIMYECTBOM, NMEPEHECEHHBIM B THOKYIO
nuadparmMy depe3 OTKPBITBI BEpX KOPIyca HAJIMBOM WJIM BCTaBJIEHHEM IO MEHbIIEH Mepe
OJTHOTO HAITOJIHEHHOTO THOKOTO KOHTEHHepa.

8. Jlemndep mynbcanuii mo m. 7, B KOTOpoM rudkast auadparma COnEp KUT OIHY HIIH
Ooree NMHMI HAIMOJNHEHUs, COOTBETCTBYIOIIUX NPEABAPUTENLHO 33JlaHHOMY KOJIMYECTBY IS

OXKHJIAeMOTO IMarna3oHa pabounx TeMIeparyp.
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9. Jlemndep mnymbcamuii mo m 7, B KOTOpoM TuOkas auadparmMa BBITOJHEHA C
BO3MOJKHOCTBIO yIEpXKaHUs MPEABAPUTENBHO 3aJaHHOTO KOJIMYECTBA >KUAKONW PEaKTUBHOU
TeKyuell cpenbl Oe3 pacumpeHust THOKOH nuadparMbl Ha HIDKHEM KOHLIE O’KHAAaeMOoro padbodero
JMaIa3oHa.

10. Jemndep nynbcamuit mo m 1, B KOTOpoM Jnemndep myJbCalyil BBINOJHEH C
BO3MO)KHOCTBIO y4€Ta TEMIIEPATypPHOrO paCcIIMPEHUs] YKA3aHHOTO KOJUYECTBA SKUIKOMN
peakTHMBHON TeKkydeH cpenpl Onaromapst CoOAep)KaHUIO KiamaHa cOpoca mAaBleHus ¢
peryampyeMoi yCTaBKOM.

11. Criocob npumeHeHwst qemrdepa myabcaluii, Coaep Kalui CIeAYIOINe Tarbl:

COEAMHSIOT KOPIYC, UMEIOIIUN BHYTPEHHIOK MOJIOCTh M OTBEPCTHE, O0ECIeYnBaroee
cooOLIeHne 1Mo TeKyuel cpene BO BHYTPEHHIOK MOJOCTh ¢ TIOTOKOM TEKy4Yel Cpelbl, BHEIIHUM
OTHOCHUTEJIBHO KOpIyca; U

NPEAOCTABISIOT KOJHYECTBO JKUIKOH PEAaKTUBHOW TeKydel cpenpl BHYTPU THOKOH
nuadparmel, yep:;KuBaeMON BO BHYTPEHHEH IMOJIOCTH U KOHTAKTHPYIOLIEH IO MEHbIIEH Mepe
HEKOTOPBIM KOJMYECTBOM TEKy4eW CpeAbl W3 BHEIIHEro MOTOKA TEeKy4del Cpeabl, KOTOpoe
MOCTYNIa€T BO BHYTPEHHIOIO MOJOCTb 4Y€PEe3 OTBEPCTHE, NPHU 3TOM YKa3aHHOE KOJIMYECTBO
KUJIKOM PEaKTHBHOH TeKy4el cpenbl oTaemsiercss TMOkod nuadparMoil OT yKa3aHHOTO II0
MEHBIIEH Mepe HEKOTOPOrO KOJUYECTBA TEKy4Yel Cpelbl U3 BHEIIHErO NOTOKA TEKy4el Cpeabl BO
BHYTPEHHEHl TMoNocTH THOKOM amadparMol, NpUYEeM YKa3aHHOE KOJHYECTBO >KUAKON
pPEaKTHBHOM TeKy4dell cpenbl BbIOMpaeTcss uid AeMI(UPOBAHUS IYJIbCALMH MaBJIEHUS BO
BHELIHEM [TOTOKE TEKy4eU Cpenpl,

npudeM OAMH Ui Oonee u3 aemidepa MyJbCaluil BBIMOJHEH C BO3MOXKHOCTBIO ydeTa
TEMIIEPATyPHOIrO PaCLIMPEHHs YKa3aHHOIO KOJNYECTBA )KUIAKOW PEAKTUBHON TEKyUEH CPEAbL

12. Crocob mo m. 11, B KOTOPOM yKa3aHHOE KOJWYECTBO JKUAKOH PEaKTUBHOH TeKyden
cpeabl paBHO MPUONU3UTENBHO 20 Ta/NIOHAM.

13. Cnoco6 mo m. 11, B koTopom nemmdep myJibCaluii BBITOIHEH C BO3MOKHOCTBIO y4eTa
TEMIIEPATYPHOIO PACLIMPEHUs] YKA3aHHOTO KOJIMYECTBA JKUIAKONW PEAKTUBHON TEKydell cpenbl ¢
MOMOIIBID  KOJNMYECTBA  CXKMMAeMOro TIeHOMAaTepuana BHYTpH THOKOW  amadparmsl,
NOCTATOYHOTO AJIA aJalTalli K TEMIEpPaTypHOMY PACLUIMPEHMIO 33 CUET CXKaTusl YKa3aHHOIO
KOJIM4ECTBA CKMMAEMOro IeHOMaTepuana.

14. Crmoco®6 mo m. 13, B KOTOPOM CXKMMaeMblii IMEHOMAaTepuas BXOOUT B COCTaB
crabmimzaropa quadparmal.

15. Criocob mo 1. 11, B koTopoM nemrdep MmyJibCalluii BBITIOTHEH ¢ BO3MOKHOCTBIO y4eTa
TEMIIEPATyPHOIrO PaCIIMPEHHs YKa3aHHOIO KOJIMYECTBA KUAKOW PEaKTUBHOU TEKydel cpeabl 3a
cuer olecredeHHs] TAaKUX pa3MepoB THOKOH amadparmel, YTO AJsl YKA3aHHOTO KOJIWYECTBA
KUJIKON pEaKkTHBHOW TEKy4deH CpeIpl OCTAaeTCsl MPOCTPAHCTBO MEXAy TMOKoW amadparmoit u
KOPITyCOM, YTOOBI aAaNTHPOBATHCSA K TEMIIEPATYPHOMY PACIIUPEHUIO.

16. Cioco6 mo 1. 15, B KOTOPOM yKa3aHHOE KOJINYECTBO KHIKOH PEaKTUBHON TeKydel
Cpenbl SIBJIAETCS] KOJIMUECTBOM, MEPEHECEHHBIM U3 (PUKCUPOBAHHOW €MKOCTH HJIH ITEPEHECEHHBIM

C UCIIOJIB30OBAHUEM paCXxoaoMeEpa.
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17. Cnioco6 mo n. 15, B KOTOPOM yKa3aHHOE KOJIMYECTBO KHIKOH PEaKTUBHON TeKyden
Cpeabl SIBISETCSl TPENBAPUTENBbHO 3aJaHHBIM KOJHYECTBOM, II€PEHECEHHbIM B THOKYIO
nuadparMy depe3 OTKPBITBI BEpX KOpIyca HAJMBOM WJIM BCTaBJIEHHEM IO MEHbIIEH Mepe
OJTHOTO HAITOJIHEHHOT'O THOKOro KOHTEHHepa.

18. Criocob mo m. 17, B koTopom rudkasi muadparma COAep>KUT OIHY MK OoJiee JTMHUMN
HaIOJIHEHMs], COOTBETCTBYIOLINX MPEABAPUTENBHO 33JaHHOMY KOJIMYECTBY IUIsl OKHUAAEMOIO
auanasoHa pabovux TEMIIEPaTyp.

19. Cnocob mo m. 11, B koTopom nemrdep myibcanuii BHIIOIHEH C BO3MOKHOCTBIO y4eTa
TEMIIEPaTypPHOTO pacIIMpPEHUs] YKA3aHHOIO KOJIMYECTBA JKMIKON pEaKkTUBHON TeKydel cperbl
Onaronapst ComeprKaHHIO Kiiarmana cOpoca JaBJIeHUs C PeryJIupyeMoil yCTaBKOM.

20. lemrep mysabCcammii, COMEPKALIHI:

KOPITyC, UMEIOIIUN BHYTPEHHIOKO IMOJIOCTh U OTBEPCTHE, obecrednBaromee cooOueHne
0 TeKydel cperne MexJay BHYTPEHHEH IOJOCTbIO M IIOTOKOM TeKyuel Cpefbl, BHELUIHUM
OTHOCHUTEJIHO KOpIyca,

ruOkyr0 auadparmy, yIAepKHBa€MYHO BO BHYTPEHHEW IOJOCTH, MPH 3TOM T'HOKas
nuadparmMa KOHTaKTHPYET IO MEHbLIEH Mepe ¢ HEKOTOPBIM KOJUYECTBOM TEKy4eH Cpenbl U3
BHEIIHEr0 IMOTOKa TeKy4dell cpenbl, KOTOpOE€ MOCTYMaeT BO BHYTPEHHIOK IOJOCTb Yepes3
OTBEpCTHE; U

MPEABAPUTENIBHO 33JaHHOE KOJMYECTBO JKUAKONW PEAaKTUBHOM TEKyded Cpenpbl,
HaxOJsIIeNCss BHYTpH T'MOKOH aAnadparMel U OTHENEHHONW MOKOHM nuadparMoil OT yKa3aHHOTO
110 MEHbLIEH Mepe HEKOTOPOro KOJIMYECTBA TeKy4eil Cpebl U3 BHELIHETO MOTOKA TeKy4el cpenbl
BO BHYTPEHHEH MOJIOCTH, MPUYEM MPEABAPUTENBHO 3aJaHHOE KOJMYECTBO JKUAKONH pPEaKTUBHOMN
TeKy4del cpeabl BBIOpaHO AJsi neMI(UPOBAHMS MyJNbCALMH IAaBJICHUS BO BHEIIHEM IIOTOKE
TEeKy4el cpelibl U y4eTa TEMIIEPaTypPHOro PacIlIMpEeHHs MPEABAPUTENBHO 3aJaHHOTO KOJINYECTBA

JKUJKOW PEaKTUBHON TEKy4el Cperbl.



BH3LEYT INHIHINEY J0HIIROVd

CpasHuTesIbHbIE aHHbIe 1A cpeJl/pasmepos, npu AnameTpe nopwHa — AIAT 1
5,5 (140 mm) x iymHe xopa 12 aroiimos (305 M)
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