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YCTPOMCTBO JJIsA OTJEJEHAS YACTHI C HU3KOH IVIOTHOCTHIO U3
3ATPYKAEMBIX CYCHEH3UI (BAPHAHTBI)

OBJIACTb TEXHUKU

Hacrosimuee wu3o0pereHHe OTHOCHTCS K CHOCOOY OTHENEHUs] 4YacTHL C HHU3KOU
IUIOTHOCTBIO M3 3arpy’kaeMbIX CYCHEH3MH, COIEepIKAllMX TaKHWe YacTUIbl, U pa3paboTaHO B
YaCTHOCTH HE TOJBKO KaK YJYYIIEHHBIH MpPOLECC MEeHHOW (oTaluu, MNPUMEHUTENIbHO K
MEJIKOMY YIJIFO WM MEJKHM MHUHepajaM MPUMEHSIEMbIX B KOHLIEHTPUPOBAHHBIX THAPOPOOHBIX
YaCTHUIIAX.

B HacTosilieM pacKpbITUU TEPMUH “‘HaCTHULBI C HU3KOH MJIOTHOCTBIO  UCIIONb3YETCs IS
Oo0O3HAaYeHHsT YACTHL, KOTOpPbIE MOIYT OBITb TBEPAbIMH, JKUAKOMOAOOHBIMH  WJIH
ra3000pa3HbIMH, 1 BO BCEX CJIyYasiXx MEHee IUIOTHBIMH YeM OKPY KaroLIasi Cpena, KOTOPOH MOKET
ObITh, HampuMep, BoAa. boyiee KOHKpPETHBIE MPHUMEPhl YACTHI ¢ HU3KOH IIOTHOCTBIO MOTYT

CoZep>KaTh KaIlld Macja UK Jake My3bIPbKU Ia3a.

IMPEITOCBIJIKW U30bPETEHU A

Panee Opim mpemiokeH cmoco0 pasfeneHus: YacTULl C HU3KOH IUIOTHOCTBIO U3
3arpy’kaeMol CyCII€H3UH IIOCPEICTBOM BBEIEHHs IOJAIOIEro BeIIeCcTBa Haa HaOOpoM
HAKJIOHHBIX KAaHAJOB PACMOJOXKEHHBIX MAapajulelbHO, TA€ 3HAYUTENbHOE OOJBIIMHCTBO
CYCIEH3UHM ONTHUMAJIbHO NEPEHOCUTCS BHU3 IO HAKJIOHHBIM KaHajgaMm. YacTulbl ¢ HU3KOU
IUIOTHOCTBKO 3aT€M TOKMIAKT MOTOK, MOAHMMAIOTCA K HIDKHEM 4YacTH HAaKJIOHHBIX
MOBEPXHOCTEH KaHAJOB, COOMPAIOTCS B BUIEC HMHBEPTUPOBAHHOIO OCAJKa M 3aTEM CKOJB3SIT
BBEPX II0 HaKJIOHHBIM KaHaiaMm. [locpencTBoM 3TOro 4YacTuibl ¢ HU3KOW IJIOTHOCTBHIO
KOHLIEHTPUPYIOTCS. B BEpPXHEH YacTH YCTPOWCTBA U B CBOK OdYepeAb BBIBOAATCA K CIIHBY.
Hacrosimuii cnoco®d u yCTpOWCTBO OmucaHbl B MeXIyHapOIHON TMATEHTHOH 3asBKE HOMeEp
PCT/AU2007/001817 ozarnaBinennodi “Croco® paboThl HAKJIOHHOTO  IUIACTHHYATOTO
KJiIaccupukaTopa’ ¢ KOHKPETHOH CCbUIKOH Ha PUrypy 5 HaHHOrO pacKpeITUs. TaM OMUCAHO Kak
YaCTULIbI C HU3KOH IJIOTHOCTBIO U YacTh CYCHEH3UU BBIBOJATCS K CIIMBY ITOCPEACTBOM CIMBHOIO
xenoba, B TO BpeMsl KaK NMPOMBIBOYHAs BOAA NMPHOBIBAET B BEPXHEH 4HacTH M oOecreunBaeT
MOTOK BHM3 C LIEJIbIO yJajieHUs] BO3MOXKHBIX 3arps3HeHUi. PacrosokeHHble B ONpeneIeHHOM
NOpsiIKE  TMapajuleNibHble IUIACTHHBI  (POPMHPYIOT HAKJIOHHbIE KaHAJIbl B  HAKIOHHOM
MJIACTUHYATOM Pa3AeHTeNe, YaCTO UMEHYEMOM Kak “pas3/eNuTelb OTTOKA .

Hacrosimee n3o0pereHne HanpaBiIeHHO Ha yJydlleHne (PYHKLMOHUPOBAHUS Pa3AeIHTeNIs

OTTOKa AJIA pa3acjiCHUA 4acTul € HHU3KOH IIJIOTHOCTBIO NOoCpEACTBOM IOJTHOTO MHBEPTHUPOBAHUSA
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paszzenuTens OTTOKA U 00eCTeYeHNsl OJKMKEHUS BBEPXY (prronan3annoHHoi pabodeili kamepshl B

BEPXHEU 4aCTU yCTPONCTBA.

KPATKOE OITMCAHUME U30BPETEHMA

Takum oOpa3oMm, B OFHOM aclekTe, HacTosiee H300peTeHHe OTHOCHUTCS K CIOCo0y
pas3zeneHusl 4acTULl C HU3KOM IUIOTHOCTBIO M3 3arpy’kaeMbIX CYCIIEH3HUH, COAep Kallux Takue
YaCTHUIIbI, YKA3aHHBIN CIIOCOO CONEPIKUT CIEAYIOLINE STATIbI:

NIOMEIIIEHUE 3arpy’kaeMoil CyCleH3nH B pabodyr0 KaMepy, COAEpIKaIlyld B OCHOBHOM
3aKPBbITON BEPXHEN YaCThI0 U MHOKECTBOM HAKJIOHHBIX MMOBEPXHOCTEN B HUKHEH YaCTH,

obecriedyeHre BO3MOKHOCTH CYCIIEH3HH T€Ub BHH3 MEXKIY HAKJIOHHBIMH MOBEPXHOCTSIMH
TaK, YTO YaCTULIbI C HU3KOM IJIOTHOCTBHIO MOKUJAIOT MOTOK MOCPEACTBOM CKOJIbKEHUS BBEPX OT
HIDKHEH YacTH HAaKJIOHHBIX ITOBEPXHOCTEH, MPHYEM YaCTHIBI C OOJBINONW TUIOTHOCTBIO B
CYCII€H3UU CKOJIb3SAT BHU3 N0 BEPXHEN YaCTU HAKJIOHHBIX MTOBEPXHOCTEH;

yIaJeHNe YacTHII ¢ OOJBIION MIIOTHOCTBIO M3 HIDKHEH 4acTH padoueil kKamMepsl,

¢dopmMHupOBaHNE WHBEPTUPOBAHHOIO ICEBIOOXKIDKEHOrO Ciosi B padouell kamepe Han
MHO>KE€CTBOM HAKJIOHHBIX MTOBEPXHOCTEH;

obecrieyeHre BO3MOXKHOCTM YACTHLIIAM C HHU3KOH TIJIOTHOCTBIO (POpMHUpOBATBHCS B
KOHLIEHTPUPOBAHHYIO CYCIIEH3HIO B BEpXHEH yacTu pabodeil kaMepsbl, U

ylajleHue KOHLIEHTPHPOBAHHON CYyCHEH3UM YacTUL C HU3KOW IUIOTHOCTBIO C
peryimpyemMol CKOpOCTb U3 BepXHel yacTu paboueil kamepsl.

IIpennodTurenbHO MHOXKECTBO HAKJIOHHBIX ITOBEPXHOCTEH PpAaCMOJOXKEHbl TaKUM
o0pazom, 4To GopMUPYIOT HAOOP HAKJIIOHHBIX KAHAJIOB PACIIONIOKEHHBIX MapaslIeIbHO.

IIpenmodtuTenbHO MPOMBIBOYHAS BOJA BBOAMUTCS IOA JAaBJIEHHEM B BEPXHIOK 4YaCThb
paboueil kamepsl.

IIpennmouturensHO MPOMBIBOYHAS BOAA BBOJAUTCS PABHOMEPHO IO BCEM 3aKPBITOU
BEpXHeH yacTu paboueil KamephlL.

IIpennodTuTenbHO, KOHLIEHTPUPOBAHHAsI CYCHEH3Us YacCTUL] C HU3KOH IUIOTHOCTBIO
HANpaBJISIETCS] B TOYKY BBIXOAAa B BepXHEH dacTh pabodel KaMmepbl, Tle OHAa YAAISIETCs C
PeryInpyeMoil CKOPOCTb OCPEACTBOM paboThl BEPXHETO KJIallaHa.

IIpennoyTuTeNnbHO HYaCTHIBI C OONBLIONH IUIOTHOCTBIO YHANSIOTCS W3 HIDKHEH YacTh
paboueli Kamepbl C PEryJUPYEeMONl CKOPOCTh MOCPENCTBOM pPabOThl HIDKHETO KJalaHa WIIH
Hacoca.

IIpenmouturenbHo paboTa BEpPXHEro KiamaHa W HIDKHETO KJamaHa WM Hacoca

KOHTPOJIMPYETCsI TIOCPEACTBOM ONpEAENeHHs MJIOTHOCTH CYCIIEH3UU B BEpXHeEH dacTu padoueit



KaMepbl U MCIIOIb30BAHMSI KJIATIAHOB M/HMJTM HACOCA, HAXOMSIINXCS HA MIIyOMHE YaCTHUI] C HU3KOU
IJIOTHOCTBIO B 3aJIAaHHOM JUarna30He B BEpXHEH yacTu padoueli KaMephlL.

B onHOM W3 BapuaHTOB OCYLIECTBJIEHHS HACTOSIIEr0 M300peTeHUs], OMOJHUTEIbHOE
NICEBIOOKIKEHUE IPUBOAUTCS HUKE HAKJIIOHHBIX KAHAJIOB.

B npyrom acnekte, HacTosiee n3oOpereHne o0ecreunBaeT yCTPOUCTBO ISl pa3esIeHHsI
YACTHUL] C HU3KOM MJIOTHOCTBIO U3 3arpy’KaeMbIX CYCIEH3U, YKa3aHHOE YCTPONCTBO COMEPIKUT:

pabouyro KaMepy COIep Kallyrd B OCHOBHOM 3aKPBITYIO BEPXHIOK YACThIO U MHOKECTBO
HAKJIOHHBIX NTOBEPXHOCTEN B HUKHEN YacCTH;

cnocod yropsiIoYeHHON TOa4H 3arpy»KaeMol CyCIIeH3|H B pabovyro Kamepy,

BEpXHEE YCTPONCTBO VIIPaBJICHUS PacCIONOKEHHOE c BO3MOKHOCTBIO
KOHLIEHTPUPOBAHHBIM CYCHEH3USIM YaCTHUL ¢ HU3KOW MUIOTHOCTBIO YAAQJSATCA U3 BEPXHEH 4acTu
paboueili kKaMepbl C KOHTPOJIUPYEMOU CKOPOCTHIO; U

HIDKHEE YCTPONCTBO YIPABJICHUS PACIOJOKEHHOE C BO3MOMKHOCTBK) 4YacTHULIAM C
OOJBIION TJIOTHOCTBEO YHANATCS W3 HWKHEW dYacTu padodeld KaMepbl HUKE HAKJIOHHBIX
MOBEPXHOCTEN C PETYJIIUPYEMOU CKOPOCTBIO.

[IpenmoyturenbHO, B OCHOBHOM, 3aKpbiTasi BepXHss YacThb pabodeill Kamepsl
onpenesieHHOW (OpPMBbI HAMPABISET KOHLEHTPUPOBAHHBIE CYCHEH3WH YAaCTHI C HU3KOU
IJIOTHOCTBIO K BEPXHEH YaCTHU YCTPOMCTBA YIIPABJICHUS.

bosee mpenmoututenbHO, YTOOBI BepXHsisi 4acTh pabodedl kamepbl ObUla BBINOJHEHA B
¢dopmMe KOHyca C BepXHEH 4YacTblO YCTPOWCTBA YIPABJICHHUS, MPEIACTABICHHOTO B (opme
BEPXHETrO KJIaNlaHa, PaclOJIOKEHHOIO B BEPLINHE KOHYCA.

IIpennoutuTeNbHO HUXKHEE YCTPONCTBO YIIPABJICHUS MPEACTABJIEHO B BUIE HUXKHETO
KJIaraHa UM Hacoca.

[IpennouTuTeNbHO YCTPOWCTBO YIIPABJIEHHS BBIMOJIHEHO C BO3MOXKHOCTBIO H3MEPEHUs
rJyOWHBI YaCTULl ¢ HU3KOW TUIOTHOCTBIO B BEPXHEW 4acTh pabouedl KaMepbl U OTKPBITHS WU
3aKPBITUSI BEPXHUX W HWKHHUX KJIAMAHOB W/WJIM SKCIUIyaTalldd HACOCA HAXOJSIIETroCs Ha
ryyOWHE YaCTHI] C HU3KOU IJIOTHOCTHIO B 33/IAHHOM JTHAIa30HE.

[IpenmoyTuTeIbHO BEPXHIOK YacTh pabodeil kamepbl TepHOPUPYIOT U YCTPOUCTBO
MOJa4Y¥ TPOMBIBOYHON BOABI OOECIIEYMBAIOT PACIOJOKEHHEM TaK, YTO MPOMBIBOYHAS BOJAA
BBOJMTCS O] AABJICHUEM B padouyr0 KaMepy depes rnepdopaioHHble OTBEPCTHSI.

IIpennouTuTeNIbBHO MHOKECTBO  HAKJIOHHBIX  ITOBEPXHOCTEM  PACHOJIOKEHBI IS
¢dopmMupoBanust HAOOpa HAKJIIOHHBIX KAHAJIOB PACIIOJIOKEHHBIX MapaJuIeIIbHO.

[IpenmouturenpHO HaOOp Mapa/UIENbHBIX  HAKJIOHHBIX  KaHAIOB  CPOpMHUpPOBaH

NnocpeaACTBOM COBOKYIMHOCTU HAKJIOHHBIX ITUIACTUH PACIIOJIOKCHHBIX MapaJlJICJIbHO.
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Eme onuH acrekT HacTOsIEero H300peTeHNsi OTHOCUTCS K CIIOCOOY pasfeNeHus YacTHII C
HU3KOH IJIOTHOCTBIO M3 3arpy’kKaeMbIX CYCIEH3UH, COAEPKALIMX TaKhe 4YacTHULbI, YKa3aHHBIN
CIIOCO0 COEPIKUT CIENYIOIINE STAIIBL:

MIOMELIEHHUs! 3arpy>KaeMol CYCIIeH3UU BHU3 uepe3 KOpoOKy mojmadu B pabouyro Kamepy,

COZleprKallyl0 MHOXKECTBO HAKJIOHHBIX TOBEPXHOCTEN B HUJKHEHN 4acTH,

obecrnieyeHus: BO3MOKHOCTH CYCIICH3MKU TE€Yb BHHU3 4YCPE3 HAKJIOHHBIC KaHAJbl TaK, 4YTO
qacTulbl C HHU3KOM IJIOTHOCTBIO MOKUAAOT IMOTOK IOCPECACTBOM CKOJIBKCHHSA BBEPX 11O
HAaKJIOHHBIM KaHajlaM, B TO BPEMs KaK 4YaCTUIIbI C OOJIBIION MJIOTHOCTHIO B CYCII€CH3HU CKOJIB3AT

BHU3 [10 KaHaJaM,
yIIAJICHUS YaCTHILI ¢ OOJBIION MIOTHOCTHIO M3 HIDKHEH 4acTH padboueil kamepst,

(bopMUPOBaHUS UHBEPTHPOBAHHOTO TICEBIOOKIKEHHOTO CJIosi B padodeil kamepe Han HabopoMm

HAKJIOHHBIX KaHAJIOB PACIOJIOKCHHBIX IMapalJIC]IbHO, U

o0ecrieueHrsi BO3MOXKHOCTH 4YaCTHIAM C HHU3KOH IJIOTHOCTBIO JIBUTAThCsl BBEPX C
peryaupyeMoil CKOPOCTBIO uepe3 OAMH WM Oojiee OrpaHUYMBAIOIIUX IPOXOJOB MEXIY

BHEIIHUMH CTEHKaMH KOPOOKH MOAauU U CTeHKaMU padouell kaMephl K CIIMBHOMY JKEJI00Y.

IIpennoururenbHO, KOpoOKa IMOAaY COAEPIKUT MHOXKECTBO OJM3KO PaCIONIOKEHHBIX
NapaJulesIbHBIX IUIACTUH, MEKAY KOTOPBIMU MOAAETCS 3arpykaemMasl CyCleH3usl, IPUYeM Kaxaast
IUTACTHHA MMEET MOPHUCTYIO0 PACCEKAIUIYI MOBEPXHOCTh, YEPE3 KOTOPYH HaCTHULbI C HU3KOH
IUIOTHOCTBIO TOMAAAIOT B KaHAJIBI MEXIY IJIACTHHAMH (OPMHUPYS My3BIPHKOBBIE CMECH WM
SMYJIbCHU, KOTOPbIE BBIBOISTCS M3 HUXKHEW 4aCTH KOPOOKHU mojad. B oqHOMH nmpeanodTuTeisbHOM
BApUAHTE OCYIIECTBJICHUs], PACIbUTUTENb TeHEPUPYeT MM (OPMHPYET YaCTULbI C HHU3KOH
MJIOTHOCTBIO U3 JKUAKOCTH, TAKOM Kak ra3 AJis IPOU3BOACTBA BO3AYLIHBIX My3bIPbKOB. B aApyrom
MPEANOYTUTENBHOM BapUaHTE OCYILECTBJICHUs, CTPYKTYPHBIA BUJA PACHBUIMTENsS, TaKOTO Kak
MeMOpaHa, MOXeT OBITh HCIONB30BaH sl (POPMHUPOBAHUS Kameidb W3 JKUAKOCTH HHU3KOH
IJIOTHOCTH. B nmanpHeleM NpeAanodYTUTENbHBIN BapUAHT OCYIIECTBIICHUS, CTPYKTYPHBIN BHUJ
pacHbUINTENS] MOXKET COAepkKaTh MAacTOOOpa3HOE TBEPAOE BEIIECTBO, KOTOPOE IMPOIYCKAIOT

4yepe3 MOPUCTBIN MaTeprall.

[IpenmodrurepHO, MOPUCTHIE TUIACTUHBI B KOPOOKE MOAay pacroiararoTcsl JOCTATOYHO
Oonmuszko miis ¢popMUpoBaHUS TPOQUIS JIAMUHAPHOTO IMOTOKA MEXKAY IUTACTUHAMH BBI3BIBAS

BBICOKYH0 CKOPOCTb CABUTA B A3PUPOBAHHOM IIOTOKE.



IIpenqnoyTuTenbHO, YTO HApy)KHbIE TOBEPXHOCTH KOPOOKM TOJAYU PAacIoNiararoT
IOCTaTOYHO ONHM3KO K BepXHEMy Koprycy paOoueli Kkamepbl, C TeM 4YTOOBI BBI3BAaTh
OrpaHUYEHHOE ABIDKEHUE BBEPX YACTHIl C HU3KOH IJIOTHOCTBIO K CJIMBY B U€ro 00eCreunBaeTcs

OBbICTpBIN 3aXBAT YaCTHUIL C HU3KOH IUIOTHOCTBIO.

KPATKOE OIIMCAHHWE YEPTEXXEM

HecmoTtpst Ha nmro0ble Apyrue BapHaHThl OCYINECTBJICHHUS, KOTOPbIE MOTYT HaXOIUTCS B
npenenax MaHHOH 00JacTH, OOUH MPEANOYTUTENIbHBI BAPHAHT OCYIIECTBJICHUS HACTOSIIETO
u3o0pereHns OyAer omucaH cefvac B Ka4eCTBE MPUMEpA TOJIbKO CO CCBUIKOH Ha MpHUIIaraeMble
4EepTEeKU, HA KOTOPBIX:

Ha @®ur. 1 cxemaTuuecku MPEACTABICHO MOMNEPEUHOE CEUEHUE YCTPOMCTBA MJiA
paszeneHusl 4acTULl C HU3KOW IUIOTHOCTBIO W3 3arpy’kaeMbIX CYCHEH3UH B COOTBETCTBUH C
HACTOSIIIUM H300pETeHHEM,

Ha ®ur. 2 npencraBieH YBEIMYEHHbIM BHA COOTBETCTBYIOILIETO TeHEpaTopa
a3pUPOBAHHOIO NMOTOKA JJIsl UCIIOIB30BAHUS B YCTPONCTBE, NPEACTaBIeHHOM Ha Pur. 1;

Ha ®ur. 3 cxeMaTuyecku MPEACTABICHO IMOMNEPEYHOE CEYEHUE AJIbTEPHATUBHOIO
BApUAHTa OCYIUECTBJICHHUS] YCTPOMCTBA M pPa3lejeHUss 4acCTULl C HU3KOW IJIOTHOCTBIO W3
3arpy’kaeMbIX CyCII€H3UH B COOTBETCTBHHU C HACTOSIINM H300pETEHUEM;

Ha @ur. 4 mnpexncraBieH yBEJIWYEHHBIH BUJ TeHEpAaTOpa a3pUPOBAHHOIO IOTOKA,
MPENCTaBICHHOrO Ha Pur. 3;

Ha ®ur. 5 cxemaTuuecku NpencTaBIeHO BEPTUKAIBHOE MIONEPEYHOE CEYCHHE Yepe3 OJUH
13 HAKJIOHHBIX KaHAJIOB PACHOJOKEHHBIX MapajlieIbHO YCTPOICTBA MPEACTaBICHHOrO Ha Dur.
1, IeMOHCTpUPYs ABUKEHUE YACTHULBI BHYTPU KaHaja.

Ha ®ur. 6 cxemaTuuecku TMPEACTABICHO TMOMNEPEUHOE CEUEHUE YCTPONCTBAa MJiA
pasneneHusl 4acTHUL] C HU3KOW IUIOTHOCTBIO U3 3arpy’KaeMbIX CYCIEH3UHl B COOTBETCTBUHU C
HACTOSIIUM HM300pETEeHHEM, KOTOPOE PACIMOJIOKEHO B LEHTPH(YTUPYIOIIEM YCTPOHCTBE IJIs
YBEJIMYEHUs] CKOPOCTH pPa3feNeHusl YaCTUL] C HU3KOHU IJIOTHOCTBIO, U

Ha ®ur. 7 cxemMaTudecku NPEACTABJICHO MONEPEYHOE CEYEHUE BUAA CBEPXY Ha JIMHUU

AA Qur. 6.

ITOAPOBHOE OIIMCAHUE U30BPETEHUA
IIpennouyTuTeNnbHBIA BapHaHT M300peTeHns OyAeT OMUCaH CO COCOOOM U YCTPOHCTBOM

UCTOJIb3YEMbIX IJIsA TIEHHOM (1).]'IOTaLII/II/I, B OCHOBHOM, HpHMeHﬂeMOfI AJIsT MEJIKHUX YaCTULl yrijisd U
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MHHEPAJBbHOIO BEIIEeCTBA M HCHOJb3yeMOH B KOHIIEHTPUPOBAHHBIX THAPO(OOHBIX dYacTHIAX
YIS

Otn ruapodoOHble YACTHLBI BBIOOPOYHO NPUWIMIAKT K IOBEPXHOCTU BO3IYLIHBIX
Ny3bIPHKOB, OCTaBJIsAsl TUAPOQUIbHBIE YaCTHLbI B CYCIEH3UM MEXAY My3bIpbkaMu. Takum
o0pa3oM, Kak TOJNbKO THAPO(GOOHBIE YAaCTHIBI HAYMHAOT NPHCOCAMHATCS K BO3AYIIHBIM
ny3bIpbkaM, (HOPMHUPYIOTCS HOBblE KOMOHMHHMPOBAHHBIE HYACTHLbI, KOTOPbIE XapPaKTEPU3YIOTCS
o0mmel TJIOTHOCTBID HAa MHOTO MeHbINEH MIOTHOCTH Boabl. IlpucoenuHenHas ruapodoOHas
YacTUIA TPU 3TOM XapaKTEPU3YETCs CKOPOCTHIO CEerperaly HampaBJIeHHOH BBEPX, KOTOpas
HAMHOTO OOJIbIIE MO CPABHEHHIO C HAIMPABICHHON BHU3 MOBEPXHOCTHON CKOPOCTBIO CYCIEH3UH
4acTul ¢ OONBIION TUIOTHOCTHIO.

B GonbmmHCTBE ciiyyaeB (JIOTalMy ONPEAETICHHbIC PEareHThl JOJDKHBI ObITh 100aBICHBI
s criocoOcTBOBaHMs piioTaruu. Y CTporcTBO cOopa MokeT 1o0aBsATh THAPOGHOOHBIE YACTHIIBI
yIJIs A1l CocoOCTBOBaHMS rHAPOGOOHOCTH. B 4aCTHOCTH, TOBEPXHOCTHO-aKTHBHOE BEILECTBO
(vHOTHA Ha3bIBaeMoOe “‘TieHooOpas3oBareieM”) HOOABIAETCS ISl CTAOWJIM3AINH IMy3bIPHKOB H,
CJIEZIOBATENbHO, TeHa, COPMHUPOBAHHAS B BHIE IMY3bIPBKOB, CTPEMHTCS BBIATH U3 00BEMa
KHUOKOCTH. [IOBEpXHOCTHO-aKTHBHOE BELIECTBO AACOPOMPYETCS Ha TMOBEPXHOCTH Iy3bIPBKA,
CIIOCOOCTBYSI MPENOTBPALIEHHUIO CIUIAHUIO My3bIPbKa, U, CIEAOBATENbHO, COXPAHEHHIO ““UaCTHI
C HU3KOH IUIOTHOCTBHIO”. DTO OCOOEHHO Ba)KHO, KOTJa My3bIPbKH MPOOUBAIOTCS Yepe3 BEPXHUN
KJIaIaH.

OObrynas nmeHHas ¢uoranust siBisiercss >QPEeKTUBHOHN, MOCKOJIBbKY CKOPOCTb Cerperanuu
ruaApoOOHBIX YACTUI] PEryJIUPYeTCsl IOCPEACTBOM CKOPOCTH TIIObéMa Iy3bIPbKOB, U,
CJIEIOBATENIbHO, yJbTpameNkue 4acTuipl MeHee 100 MHUKpPOH MOTYT OBITh MEPEHECEHHBI MpPU
OYeHb BBICOKMX CKOPOCTSX HE3aBUCUMO OT HMX pa3mepa. BTopoe riaBHOe BJIMSIHHE MEHHOM
dioTaun sIBSETCS “‘yOaJeHWe TeHbl , YTO JOCTUTAeTCs, KOTAa OCTABINENCS CYCIEH3HU
NO3BOJISIFOT BBITUCHHUTCS OOpaTHO uepes mneHy. Kpome Toro, mocpencTBoM 100aBIeHUS
NPOMBIBOYHOH BOABI B CBOOOAHYIO IOBEPXHOCTb TI€HbI B BEPXHEH YacTH KaMepsl,
ruApO(IIIbHBIE YaCTULIBI CYCIIEH3HH MOTYT OBITh CMBITBI, CO3/aeTcsi OoJjiee YUCTBIA TEHHbIA
MPONYKT.

Ho xopomo wu3BecTHO, 4TO n00AaBJIEHHE NPOMBIBOYHOW BOABI B IEHHBIH MPOAYKT
spisieTcss He () ()EKTUBHBIM M HEPABHOMEPHBIM, H, CJIEAOBATENbHO, STOT NMEHHBIA MPOAYKT HE
TAKOM yX M “UHCTBII” Kak Mor ObITh mpexacraieH. Ecian ncnomnp3yercst ckopocTh 100aBIeHUS
BOJIbI IIPEBBIIIAIOIIAS HOPMY, B MIE€HE MMOSIBUTCS CUJIbHAS TEHIEHIHSI K 0Opa30BaHMIO MPOCBETA, B

pe3yabTaTe 4€1r0 I[O6aBJ'IeHHa$I BOOa, MpOXoasiiast BHU3 4€PE3 3TOT NPOCBET, IPUHOCUT MaJIbIi
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s¢pdexr. Takum oOpa3oMm, CKOpPOCTH [0OaBJIEHUS BOIbI JOJDKHBI OBITH OrPaHUYECHBI
OTHOCUTENIbHO HU3KUMH YPOBHIMH U JIOJKHBI ObITh PABHOMEPHO PacHpeaeeHbl.

bonee »d¢exTuBHBIN BapuaHT MeHHONW (uoranuu MoXeT OBITh JOCTUTHYT B
COOTBETCTBUM C HACTOSIIIUM H300pETeHHEeM, HCIIONb3Yysl YCTPOHCTBO KaK OMHCAHO HIDKE CO
ccbutkoil Ha @urypy 1. YcerpoiicTBo comepkut pabodyro kamepy 1, HMEIOIIyI0 B OCHOBHOM
3aKPBITYI0 BEPXHIOK YacThIO 2 M HUXKHIOK YacTh 3, B KOTOPOH pa3MelneH HabOp HAKJIOHHBIX
KaHAJIOB 4 pacIoOJIOKEHHBIX NMapajuienbHo. HaknoHHbIE KaHANBI PACIONOKEHHbBIE MAPAJUIEIbHO,
KaK MPaBUJIO, CHOPMHUPOBAHBI MOCPENCTBOM HAKJIOHHBIX T'paHel 5 B HUKHeH dacTu 3 paboueit
KaMepbl | M MHOXECTBOM HAKJIOHEHHBIX IUIACTMH O paCHOJIOKEHHBIX MapaulebHO K
HAKJIOHHBIM CTeHKaM S i1 (OPMHUPOBAHMSA HAKJIOHHBIX KaHAJIOB 4 paclOJIOKEHHBIX
napajuleabHO.

Takum o0pa3oMm, MHBEPTHUPOBAHHBIN “‘pa3fenuTeNb OTTOKA CHOPMHPOBAH B padoueit
Kamepa ¥ (QYHKIMOHUPYET B COOTBETCTBHU C MEXaHHW3MOM IpHBENEHHBIM Ha Durype S, rame
YAaCTHILIbI C HU3KOW IIOTHOCTBIO 7 MOKUIAOT OOl MoTOK 11, MOMHUMASICh 1O HATPABICHUIO K
HIDKHEH IpaHu HAKJIIOHHOW MOBEPXHOCTHU IUTACTHHBI OA, coOupasch B BUI€ MHBEPTUPOBAHHOTO
OcajJika, U 3aT€M CKOJIb3UT BBEPX IO HAKJIOHHBIM KaHAJIaM, KaK IPUBEAECHO B 9.

Yactunps! ¢ OONbLION IIIOTHOCTh, TaKUE Kak OOBIYHO IpuBeneHbl B 10 BbIMagarT H3
HUCXOJSINEro JIBIDKEHUs 8 ocaaka K OOpalleHHOW BBEpX TI'PaHH HAKJIOHHOH TMOBEPXHOCTH
M1acTUH 6B U CKONB3AT BHU3 IO HAKJIOHHBIM KaHaJIaM.

3arpyskaemast CyCrieH3Hsl BBOAUTCS B padOUyr0 KaMepy Ha MJIM OKOJIO CPeIHEeH 4acTH Kak
NpUBEACHO Ha 12 W ChenuajgucTy B JaHHOW O0JACTHM TEXHUKU MeHHOH (uotamuu Oyper
MOHATHO, YTO TMOJada JAHHOIO YCTPOMCTBA MOJKET OCYLIECTBISATBCA B Pa3IMYHBIX
HanpaBieHusix. OJIHUM U3 TakuxX MyTel sABJIAETCS NMPUMHUHEHHUE BEPTUKAJbHOMN BBINTYCKHON
TpyOku 14, kotopas Oyner onucana 6osiee moapoOHO €O CCbUIKOH Ha Dwr. 2.

BeptukanpHast TpyOka COREPIKUT OCHOBHYIO BEPTHKAIBbHYIO TPYOKy 15 ¢ BHyTpeHHE
TpyOkoH 22, KOTOpas MOXeT OBbITh YCTAHOBJIEHHBIMH B BEpXHEH dYacTH padoueil kamepsl
nocpencrsoM (manna 23. a3, Takoi Kak BO3AYX, BBOAHMTCS B BEPXHIOK YacCTh TPYOKH, Kak
NOKA3aHO CTPENKOW 24 M TPOXOOUT BHU3 MO TPyOKEe K paCHbUIMTENbHON dwacTtu 25,
PACIIONOKEHHOH B HUKHEH JacT TpyOkwm 15.

CycrieH3usi 4acTUI] MOXKET BBOIUTCS uepe3 OOKOBOH BIyCK 20 KaK MOKa3aHO CTPEIKOM
27, rne OHa MPOXOOUT BHU3 IO TPyOke 15 10 BCTpeuwm C My3bIpbKAMHU ra3a, BBIXOIAIIUMHU U3
pacnbuIUTENbHON YacTu 25. I10CKONBbKY MPUCYTCTBYET OTHOCHUTENIBHO Y3KO€ KOJBLO 26 MEXIy

PaCIIBUTMTENBHON HacThiO 25 U CTEHKOH TPyOKH 15, MOTOK BBOAWTCS C BBICOKOH CKOPOCTBIO



CABUTA B KOJIBLIO 26, B Pe3yJbTaTe€ YEro XOPOLIO MEPEMELIAHHOE TEUEHHE C My3bIpbKaMHU rasa
BBIBOJUTCS M3 HIDKHEH YaCTH BEPTUKAJIBHOU TpyOKH Ha 28.

Bepxusas vacte paboueil kameprl | mnpuHMMaeT orpeneneHHy (OpMy HaIpaBiss
KOHLICHTPUPOBAHHYIO CYCIIEH3MIKO 16 4YacTUll ¢ HU3KOM IJIOTHOCTBIO B CTOPOHY BEPXHEIO
BbIBOZA 13. DTO OOBIMHO NOCTHraeTcsi MOCPENCTBOM BHIOOpA ONpenesNeHHOH (OpMbl BepxHeH
yacTu pabodyeil kKamepbl B BUIE KOHyca 17 ¢ BEpXHUM BBIBOJAOM 13 HaXOASIIUMCSI B BEpIIMHE
KOHyCa, KaKk MO>XHO yBuAeTh Ha Purype 1.

Konyc mpenmourutensHo neppopupoBaH Tak, YTOOBI MPOMBIBOYHAS BOJA MOTJA OBITH
BBEJICHA IOJ [ABJCHHEM B BEPXHIOK 4YacTh padoueil kamepsl 18 u BbIBeneHa uyepes
nepoparrioHHbIE OTBEPCTUSI B KOHYCe 17 yHHBEpCaNbHBIM CIIOCOOOM B KOHLIEHTPHPOBAHHYIO
CcycneHsuro 16 4JacTul ¢ HU3KOM IMJIOTHOCTBIO. lIpW 3TOM BepxHss 4acTh MEHBI 3aKIIOYEHA
TaKUM 00pa30M, KOTOPBII BO3HHKAET MPH MPUMEHEHUH TICEBIOOKIKEHHOH 30HBI, IPUYEM ITeHa
MOJIHOCTBIO YKOMIUIEKTOBAHA, U HE MMEET CTENeHell CBOOOIBI Ui yTeKaHUs M3 JA00aBIECHHOM
BOAbL. lleHa BBIHYXJ€HAa B3aUMOAEHCTBOBATH C IPOMBIBOYHON BOJOW M pacHpeaessieT
NPOMBIBHYIO BoAy Oosee paBHOMepHO. bonee TOro, TOJIbKO MeHa MOXET CBOOOAHO MOKHUIATh
CHCTEMY IOCPENCTBOM LIEHTPAIBbHOM CTOKOBOH TpyOKH 19 MajieHBKOro MonepevyHoro Ce4eHus,
IIeHa BBIHYKI€HA YCKOPSATCS K BBIBOAY 13 HE3aBUCHMO OT TeKyIIel BHU3 HOOABKH MPOMBIBHON
BOJBL

B HacrosimeM M300peTeHHM HapacTaroLlas MeHa BBIBOAHMTCS 4Yepe3 Y3KOe OTBEPCTHE B
BEpPXHEH w4acTH ycTpoiicTBa. Korga mneHa BBIBOAUTCS 4Yepe3 CY)KEHHE, OHAa CTPEMUTCS K
YCKOPEHHI0 U Takxke crabummsupyercst. IleHa BBIXOASAINAS M3 MEHBINEr0 OTBEPCTHsS HHOTIA
BBINJISAAAT OOJiee TOHKOW, ¢ MEHBIIMM pPa3MepPOM My3bIPbKOB BO3AyXa. YYHTHIBAs TO, YTO
NOBBIIIEHHE CKOPOCTH TEPEHOCAa IEHBI, JIIOObIe TOTEPU YACTHL C TOBEPXHOCTH KOHTAKTa
rasoBOro  My3bIpbKa  HEMEJICHHO  KOMIIGHCUPYIOTCSL ~ BO3AYIIHBIMU  My3bIPBKAMH,
NOJHUMAIOIIMMUCST CHHU3Y BBEPX, CIIEIOBATENbHO, TUAPOPOOHBIE YACTULBI HE CTPEMSITCS
MOKUHYTb NIEHHBIN IPOAYKT.

bonee toro, B HacTosimeM HM300pETEHUH CYLIECTBYET BO3MOXKHOCTH MPOTAJKUBATh KaK
MOYKHO OOJIbIIIE TIPOMBIBOYHOH BOJBI BHU3 Y€PE3 BEPXHIO YaCTh cOCyAa. UTO XapakTepu3yeTcs
s¢dexrom npenorBpameHus: GoOpMHUPOBAHUS TIeHBI. JleHCTBUTEIBHO, MCEBAOOKIDKEHBIA CIIOH
Ny3bIPbKOB MMEET TEHIEHLHIO K (POPMHUPOBAHUIO, MPUUEM 3HAYUTEIBHOE KOJIUYECTBO YHCTOU
BOAbI CBOOOJHO MABIDKETCS BHHU3 MEXKIY YBEJIMYEHHBIMH BO3AYLIHBIMU Iy3bIPbKaMH.
CrnenoBarenbHO, TUAPO(UIBHBIE YACTHIBI MOTYT OBITH IOJHOCTBEO CMBITBL. JTO OCOOEHHO
BAXKHO B IPAKTHMYECKOM  IPHUMEHEHHM,  [ojapasyMeBas  OOJbIIOE  KOJHUYECTBO

TOHKOZMCIIEPCUOHHBIX TJIMH B NMEHHOH (uiotanun yris. Y aaneHue 3TUX TJIMH BJSIETCs OONbLION
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npoOJIeMoil B NMPOMBIIIEHHOCTH, B OCOOEHHOCTH HAa CTBIKAX, KOTOpbIE COAepIKaT OOJbIIOe
KOJINYECTBO TJHHBL ECIM 3TH TMMHBI HE MOTYT OBITh YAAJNE€HbI, CTAHOBUTCS HEBO3MOKHBIM
NPOM3BECTU YUCTBIN MPOAYKT, KOTOPBIH OTBEYaeT TPEOOBAHHUSIM YTOJbHOTO PhIHKA.

HMHBepTUPOBAHHBIM ICEBJOOKIKEHBI CJIOH SIBISETCS BEPOSTHO €IUHCTBEHHBIM
CrIocoOOM JTOCTIDKEHMsI L€ WHTEHCHBHOIO yIAJeHHWs LUIAaMOB B NMEeHHOW Quorarmu. B To
BpeMsl KaK MHBEPTHPOBAHHBIE TCEBIOOKMKEHHbIE CJIIOM MOTJIM MPUMEHSTCS B IMPOLIOM JJIs
MICEBOOXKIIKEHBIX YaCTULl C MEHBLIEH TUIOTHOCTb Ye€M JKUIKOCTb, OHU HE IMPHUMEHSUIUCH B
KOHTEKCTe TEeHHOW (IOTalMU, W HE TPUMEHSUINCh JUIA YJIYYIIEHUS YAAJeHHs LUIAMOB B
nporecce GaoTanum.

HNuBepTUpOBaHHBIN ICEBIOOXKIKEHBIA CJIOH AOCTUTHYTBIA B HACTOSILIEM YCTPOMCTBE
NIOCPEICTBOM YaAaJIeHUs1 “‘CBOOOAHON MOBEPXHOCTH HACTO BCTPEUAETCS B YCTPOHCTBAX MEHHOU
¢noraunu. CBOOOIHBIE OBEPXHOCTH TAKOTO THUIA 3aTPYAHSIOT 3()(HEKTUBHO KOHTAKTHPOBATH
POMBIBOYHOH Bozie Oe3 GOpMHUPOBAHHUS KAHAJIOB UM OTBEPCTUH B ITEHE.

B ocHoBe paboueil kamepbl 1 Takke BO3MOJKHO MpPEOYCMOTPETh AOMOJHHUTEIBHYIO
kamepy 20 nceBpookmkeHus. [lceBnooskmkenne BOJM3M OCHOBaHHMS OOECIIEYMBAET CIIOCOOBI
I COAENCTBUS YacTHULIaM, KOTOPbIE€ B IPOTUBHOM Cllydae OCEAr0T Ha OCHOBAHUU COCyAa, AJis
Oosee JIerkoro BBIMTYCKAHUS Y€pe3 BBIBO.

Takke OTMEUEHO, YTO MOJABJIsIIOIIEe OOJBIMMHCTBO OOBEMHOIO MOTOKA OOBIMHO MMEET
TEHISHLUIO BBIBOIUTCS 4Yepe3 HIDKHIOK 4acTh cocyaa. CrenmosarenbHO, cuctema paboraer
5 (PEeKTHBHO B YCIOBHUSX PA3KIDKEHUS, U, CIENOBATENbHO, UMEETCsl XOpOoIlee pacipeneieHue
5TOrO MOTOKA BHM3 IO BCEM HAKJIOHHBIM KaHajaM. MOKeT MCIOJb30BaThCs CHUCTeMa ¢ Oojee
BBICOKMMH KOHLIEHTPALIUSIMU.

Takke OTMEYEHO, YTO YCTPOHCTBO paboTaeT ropa3no >3dpdexTuBHell Ha mogavy U pacxon
rasa, YeM NpUMeHsieMoe B OOBIMHOM YCTpPOICTBE meHHOU (otanuu, U GyHKIHOHUpYET ¢ Oosee
BBICOKUMH CKOPOCTSIMU TNPOMBIBOYHON BOABL. JTHU BBICOKHE CKOPOCTH CTalld BO3MOXHBIMU
MOCPEACTBOM CHJIBHOTO BJIMSIHMSI HAKJIOHHBIX KaHAJIOB B HIDKHEH 4acTU CHUCTEMbl. DTHU KaHAJIbI
NpeAHa3HAYEeHbl I yBeNUYeHUs >(PQPEKTUBHOCTH MOBEPXHOCTH COCYIA, MO3BOJSIOIEMY
Ny3bIpbKaM ra3a, KOTOpble MOTYT OBITh YBJIEYEHbI BHHU3 WHBIM OOpa3oM K HIDKHEMY CIIUBY,
MOJIHATHCS BBEPX IO CJIMBA.

B nppyrom BapuaHTe OCYIIECTBJIEHHS BO3MOXHO BBIIOJHUTb MPOMEXYTKH MEXAY
HAaKJIOHHBIMU KaHaJlaMHU YK€ Ha BBIXOJIE CY’KE€HHUS HAKJIOHHBIX KAHAJIOB. JTO XapaKTepU3yeTCs
3¢ dexToM YMEHbIIEHHS JAaBICHUS Yepe3 HAKJIOHHBIE KaHAJbI, H, CJIEIOBATEIbHO, 00eCIIeunBaeT

Oojiee paBHOMEPHOE TEYCHHE uepe3 KaKIblii W3 HAKJIOHHBIX KAaHAJIOB. JTO YMEHbILICHHE
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NPOMEXYyTKa OOpa30BaHO Jydlle MOCPEACTBOM CYXXEHHMs Tak, 4ToObl He OBLIO pe3Koro
3acopenus ocaznka. CyeHue pacnoJio;KEHO TOJBKO B HIDKHEH 4aCTU HAKJIOHHBIX KaHAJIOB.

AnbTepHaTUBHOE YCTPONCTBO NpeAcTaBieHHOoe Ha Pur. 3, npeaHa3Ha4YeHO IJIs1 BBICOKUX
cKopocTeii 0ObEMHOr0 JO3MPOBAHMS W HHU3KMX KOHLEHTPALMH TBEPABIX YACTHLl WJIM HHU3KHX
ypoBHel momauu. B 3TOM yCTpOICTBe, 3arpyskaemasi CyCleH3us MofaeTcst B pabouyro kamepy 1
yepe3 kopoOky nmonauu 30, kotopasi Oyaer onucana Oosiee moapoOHO HIZKE CO CChLIKOM Ha Dwr.
4. TeueHue ¢ My3bIPbKaMH UCXOIUT U3 HIDKHETO Kpast 31 kopoOku momauu 30 B paboueli kamepe
1, Kak omHCaHO paHee M BO3PACTAIOLIEe ra30BbIe MY3bIPbKU C MPUKPEIICHHBIMU THAPO(OOHBIMU
YaCTUIAMH, IOJHUMAIOTCA BBEpX € 00enx CTOpoH 32 KOpOOKM Mmojmad, OO TOrO KaK OHHU
nepeTeKkyT B kenod 34 BepxHEW yacTu padoueil kamepsl 33 IS pa3leseHus], Kak MPerCTaBIeHO
B 35.

Paccmotpum Teneps @ur. 4, Ha KOTOPOH MOXHO YBUAETb, UTO 3arpykaemMasl CyCHeH3Us
BBOJIUTCS B 36, T€UET BHU3 Yepe3 CUCTEMY OJIM3KO PACIIONOKEHHBIX MapaJlIeNbHbIX IIACTHH 37,
KOTOpbIE€ BEPTUKAJIBbHO OPUEHTHUPOBAHHBIC, KaK MPEACTaBIeHO HA Pur. 4, HO KOTOpPbIE MOTYT
OBITb HAKJIOHEHBI MPU KeJTaHuH. [1acTuHbI 37 SIBIAIOTCS MOJIBIMU U 3aKJIFOYSHBI B MTOPUCTHIN
matepuasn.  Ilomaua rasa cxemaTuyecku MpeACTaBleHHas 38, MOJAeTCss Ha IJIACTUHY
OTIpeNIeNIEHHBIM CIIOCOOOM Tak, 4TOOBI MEJNKHE Iy3bIPbKH AMaMeTpoM mnopsiaka 0.3MM Moriu
BBIXOJUTh U3 MOPHUCTHIX YYACTKOB KAXKOH INJIACTHUHBI M B3aMMOAENUCTBOBAThH C TUAPO(HOOHBIMU
yacTHuamMu. [ uapodoOHble YaCTHLBI NPUKPEIUIEHHbIE K BO3AYIIHBIM Iy3bIPbKaM YHOCSTCS
BHU3 4Yepe3 BEPTUKAJIbHbIE KaHalbl 39 M 3aTeM yHOCATCS BBEpX depe3 y3kue nepexonab 40
Mekay KopoOkoit momauu 30 u BHewHeil cTeHkol cocyna 41. Ily3bIppKu M MPUKpPETJICHHBIE
YaCTHILIbI B TOM ClIy4ae MepeTeKaroT K CIMBHOMY 3kejio0y 34, kak npencrapieHo Ha Dur. 3.

Cnenyem umeTh B BUAY, YTO B BApPHAHTAX OCYIIECTBJICHHUS MpencTaBIeHHbIX Ha Purypax
3 u 4 B paBHOU CTENEHU NPUMEHSIOTCS TaM, I7l€ YacCTHULbl C HU3KOW IJIOTHOCTBIO COAEP:KaT
KaIuld Macja B 3MYJbCUU BMECTO My3bIPbKOB ra3a B My3bIPbKOBON CMECH.

IMpeumymecTBo KOpoOKM MOAauM, Kak MpeAcTaBieHO Ha Dur. 4 sBISETCS TO, YTO
00JIacCTh COTJIACOBAaHHOTO JIAMHHAPHOTO MOTOKa (OPMHPYETCs B KaXIOM KaHaje 39, Kak
CXEMAaTHYEeCKH  MpPEACTABICHO TMOCpeAcTBOM  mnpodunst 42  JaMHHAPHOTO  TEUEHHSL.
CornacoBaHHbINl JJaMUHApHBII TOTOK XapaKTepU3YEeTCsl BBICOKOM CKOPOCTBIO CABUIAa B
muanasone ot 10¢™ no 1000c™. Takast BbICOKast CKOPOCTBb CIIBMTIa JOCTHUIAeTCs MOCPENCTBOM
JAMUHAPHOTO TOTOKA, KaK MPEACTaBICHO Ha mpoduiie 42, KOTOPhId 00ECIeYMBAET BBICOKYIO
CKOPOCTB IMOTOKA IMy3bIPbKOBOW CMECH, JOCTUTaeMOH NpU BbIXOA€e U3 KopoOku nmogayn 30.

L{enbro HACTOALIETO U300PETEHNUS ABISAETCA BOCCTAHOBJIEHHE BCEX THAPOPOOHBIX YaCTHUI]

U, B JaHHOM CJ1y4a€, HCKOTOPbIX 3aXBaA4YCHHBIX FI/II[pO(I)I/IJ'IbeIX JaCTUuLl OXXHUIAE€MbIX B KOHCYHOM
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npoxykre. B 3TOM BapuaHTe OCYIIECTBIEHHS OHAa HE SBJIETCS HEOOXOMUMON s
¢dopmupoBanus neHbl. EcTh mpenMymecTBa B HEHaJOOHOCTH IMOAJEPIKUBATH WM YIPABISTH
NIEHOMH, MOCKOJIBbKY IEHA MOXKET ObITh NIEPEMEHUYNBON B CBOEM COCTOSIHUU.

B nmanpHeiimeM yiydmeHUH W300pETEHHs, CKOPOCTb pAa3/AENeHHsl YacTHUL[ C HHU3KOM
IUIOTHOCTBIO (KaIUIM Macia, IOJIbIe YaCTHLbI, My3bIPbKM M T. A.) MOXET OBITh YJIy4lIeHa
MOCPECTBOM BHENPEHUsI MHBEPTHUPOBAHHOIO pa3/eUTeNb OTTOKA THUMA MPEACTABIEHHOIO Ha
moboit 3 @ur. 1 wm @ur. 3 k ueHTpudyrupyrommum cuigam. Takoe pacroyioKeHHe
npeacTaByieHo Ha Pur. 6 u 7.

Heckonpko pabounx kamep Takoro tuma npencrapieHHoro 1 gubo ®wur. 1 wim @ur. 3
MOTYT OBITh PacHOJIOKEHbI B OCHOBHOM IUIOCKOW IMOBEPXHOCTBIO, HAKJIOHHBIM 00pa3oM, Kak
MPENCTaBJICHO Ha 43 moaaep;kuBaeMasi MOCPENCTBOM CTOEK 43 A MPOCTUPAIOIINXCS PATUATIBHO
Hapy’ky OT HeHTpaibHOro y3na 44. Jloboe momxonsmiee 4ucio kamep 43 MoxeT OBITh
BBIOpPAaHHBIM, HO B DAaCIOJIOKEHHH, KaK Xopomo BuaHO u3 Pur. 7 comepxwurcs 8 kamep,
BBICTPOEHHBIX KaK CIHLBI KOJIECA U PACLIMPSAIOLINXCS HAPYKy OT y3J1a 44 BOCBMUYTOJIbHUKA.

3arpy:kaemasi CyCleH3Usl MOJAETCsl Yepe3 LEHTPAJIbHBIA MONbIHA Bajl 45, Kak MOKa3aHO
CTpeNKOi 46, OTKyAa OHA IMOAAETCsI 0 BHEIITHUM paauaibHbIM TpyOkam 51 o Touek 48 Bxozna B
KaMmepsbl 43.

IlceBnookmkeHas MPOMBIBOYHAS BOJA MOXKET AaHAJIOTMYHO OBITh IOJaHA depes
KOJIBLIEBOE MPOCTPAHCTBO 49, KaK MPenCTaBlIeHO CTpeskon 50, U, ClenoBaTeNbHO, Yepe3 TPyOKu
47 B obmact BepUIMHBI KakAOW KOpoOku 43, U, CJeIOBaTeNbHO, HAPYXKYy uepes
nepoprupoBaHHbIE KOHYCHI 17, paciooKeHHbIE aHAJIOTUYHBIM 00pa30M, KaKk OIHCAHO paHee CO
CChUIKON Ha @ur. 1.

Kaxxnas HaknonHas kamepa 43 oOecneueHa HAKJIOHHBIMH KaHajiaMu 52, KOTOpbIE
IEUCTBYIOT MOJOOHO KaHayiaM 4, mpencTaBieHHbIX Ha Dur. 1.

Ha mnpaxTuke, yCTpOWCTBO BpalalOT € HaAJekKalled CKOPOCTbO Ha omope 53
oOecrieunBasi TIOBBIIEHHsS] T'PABUTALMOHHOTO TOJs B Kamepax 43, KOTOpbI€ MOIBEPKEHBI
LHEeHTPOOEKHBIM crylaM. YacTHULIbI ¢ HU3KOH IJIOTHOCTBIO HAXOMSTCS HAa BHYTPEHHHX Kpasx 54
Kamep 43, rne OHM MOTyT ObITh BBIMYLIEHBI Yepe3 KJAamaHbl 55 U MEepenoiHsITCS BHU3Y, Kak
NPEACTABJICHO CTpenkaMu 56, coOMparoTCsl B HIKHEH 4acTH OKPYKHOCTH padoueil kamepsl 57,
r€ OHH MOTYT OBITh BBINYLIEHBI 4Yepe3 BBITYCKHOE OTBepcTHE 58 momoOHOe CiuBy, Kak
MOKA3aHO CTPENKOU 59.

HuxHul MOTOK COAEPKUT THAPOQIIIbHBIE YaCTHIBI C OONBIIEH IUIOCKOCTBIO, HYeM
JKUAKOCTb HaxXOAsALIMECs Ha BHEWHUX Kpasx O0 HakJIOHHBIX Kamep 43, rae OHH

BBICBOOOKIAIOTCS IOCPENCTBOM 61 1 coOuparoTest uepes HIKHUIM xeynod 62.
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IIceBpooxmxenus: Boaa, BBOAMMAs Kak 50, MPUMEHSIETCST AJ COAEHCTBUS B YUCTKE
IPOAYKTOB HU3KOMN IUIOTHOCTHU TaK HAa3bIBAEMOTO “Ijama’.

ITapannenbHble MIACTHHBI B KamMepax 43 0ObIYHO BBIPABHUBAIOT NMOA yriioM 70° k y3iy 44
U, cienoBaTenbHO, 20° K HeHTPOOEIKHOM CHile M IPUMEHSFOT JJIsl COXPAHEHHsI YacTUI] C HU3KOH
IUIOTHOCTBIO B TpeAeNax BHYTPEHHEH 4YacTH YCTPOMCTBA, MO3BOJSSA KUAKOCTU U APYTUM
3arpsi3HSIOIUM  BELIECTBAM, HANpUMeEp, LuIaMaM, ObITh COpPOIIEHHBIMH B HIDKHEH YacTu
YCTPOICTBA.

IMocpencTtBoM 3TUX CHOCOOOB HacTosiliee U300peTeHHe O00eCneYyuBaeT HOBYHO
TEXHOJIOTHIO /Ui BOCCTAaHOBJIEHMS M KOHLIEHTPALlMM 4YacCTHL C HU3KOH IUIOTHOCTBIO, TJe
IJIOTHOCTb YaCTHULIbl SIBJIAETCA MEHEE IIJIOTHOW, 4YeM JKMIKOCTH, Hampumep, BOJBL
Pacnionoxxenue npencrasineHo Ha @urype 1. B pesyabrare pasnenurenb OTTOKA MOJHOCTBHIO
WHBEPTHPOBAH, TEM CaMbIM OOecreunBasi NMCEBIOOXKIDKEHHE BepxHel padoueil kamepe 21, B
BEPXHEHN 4aCTU YCTPOMCTBA, COEAUHEHHON C BEPTUKAJIBHON CEKLIUEH, U CEKLUEH, COCTOALIEH U3
HAKJIOHHBIX KaHAJIOB PACMOJOKEHHBIX NapajlieabHO. B OCHOBaHMM CyLIECTBYET AONMOJHUTEIbHA
OIS, TAK)KE CONEeprKaInasi MCeBAOOKMIKEHYIO CEKIUIO, AJIST TOrO, YTOOBI CONEHCTBOBATh MPHU
BBIJICJIEHNH CYCIIEH3UH Yy OCHOBAHHS W TNPENOTBPAINATh HAKOIUIEHHWIO YacTUI] C OOJBINOH
TUIOTHOCTBIO, KOTOPBIE TAKKE MOTYT OBITh MPECTABIIEHBI B [TOJ1a4e€.

Takum 06pa:50M, TO uTOo MOPEAJIOKEHO 3A€Chb ABJKICTCA NPEACTABIICHUEM O

>
MHBEPTHPOBAHHOM IICEBOOXKIKEHOM CJIO€ JUIl Pa3[eseHHs YacTHL, B OCOOEHHOCTH YaCTHI C
MEHBIIEH IUIOTHOCTBIO, 4Y€M JKHUIKOCTh M3 0ojiee IUIOTHBIX YaCcTHI, YeM JKUIKOCTb.
HHBepTHPOBAaHHOE PACIIONIOKEHHE TIO3BOJISIET IPOMBIBOUHOH BOZE HOOABIISITECS O] IABJICHHEM,
npeanonararpomee OONbLUINE MOBEPXHOCTHbIE CKOPOCTH MPOMBIBOUYHOW BOJBI, BBIHYKIAIOLIHE
OMyCKaTbCsl BHU3 30HBI YACTULl ¢ HU3KON IMJIOTHOCTBIO, KOTOPBIE KOHLIEHTPUPYIOTCSI B BEpPXHEU
BEPTUKAJIBHON CeKIUU ycTpoiicTBa. KOHLEHTpHUpOBaHHAs CyCHEH3Msl W3 4YaCTHUL] C HU3KOU
MJIOTHOCTBIO BBIHY’KAE€HA IBUraTbCs BHYTPU BEPXHEW 4YaCTU M, B CBOK O4Y€pPEeAb, NPOXOIUTH
yepe3 LEeHTPalbHYIO TOUYKYy BbIxoga. Kmaman 13 B TOuke BbIXOJAa KOHTPOJHMPYET CKOPOCTH

pasfeneHusl MO OTHOLIEHUIO K HU3MEPSeMON IUIOTHOCTH CYCIEH3MU B BEPXHEW BEPTUKAJIbHOU

CCKIIMH.



3asBka Ne 202190283
NU3MEHEHHA A ®@OPMYVYJIA U30bPETEHUA

1. Coco0 otaeneHust YacTHLl C HM3KOHM IUIOTHOCTBIO U3 3arpy’kaeMbIX CYCIIEH3HH,
COZIEPIKAIIMX TAaKHUe YaCTHULIbL, YKa3aHHBIH CIIOCO0 COMEPIKUT CIEAYIOIUE HTAIBL:

BBEJICHHE 3arpy’kKaeMoOH CyClleH3MH B pabodyro Kamepy, COAEpKaIlyld B OCHOBHOM
3aKPBITYIO0 BEPXHIOK YaCTh U MHOKECTBO HAKJIOHHBIX IOBEPXHOCTEH B HIKHEH 4acTH,

obecrieyeHre BO3MOXKHOCTH CYCIIEH3UM TeYb BHHU3 4Yepe3 HAKJIOHHbIE KaHAJIbl TaKUM
0o0pa3oM, YTO YacTUIBI C HU3KOH IUIOTHOCTBIO MOKHIAKOT TOTOK MOCPEACTBOM CKOJIBIKEHHS
BBEPX 10 HAKJIOHHBIM KaHAJIaM, B TO BPeMs KaK YacTHULbI C OOJbIIEH TIOTHOCTBIO B CYCIIEH3UH
CKOJIb3SIT BHU3 110 KaHaJaMm;

yIaJeHHe YacTHILl C OOJIbINeH TUIOTHOCTBIO U3 HIDKHEH 4acTu pabodel Kamepsr,

¢opMHpOBaHNE WHBEPTUPOBAHHOIO TMCEBIOOXKIDKEHOTO CJIosi B pabouell kamepe Han
HaOOpPOM HAKJIOHHBIX KaHAJIOB, PACIIOIOKEHHBIX MMApaJUIeNIbHO;

o0ecrieyeHne  BO3MOXKHOCTH  YaCTHL C HH3KOM  IUIOTHOCTBEO — OOpa3OBBbIBATH
KOHLIEHTPUPOBAHHYIO CYCIIEH3HIO B BEpXHEH yacTu pabodeil kKamephl, U

ylajieHue KOHLIEHTPUPOBAHHON CYyCHEH3MM 4YacTULl C HHU3KOM MJIOTHOCTBIO C

peryJmpyeMoi CKOPOCTBIO U3 BepXHEH YacTu padoueli Kamephl.

2. Crnoco0 mo m. 1, rae mMpOMBIBOYHYIO BOAY BBOIAT IOA AABJIEHUEM B BEPXHIOKO

4acTh paboueli KaMephl.

3. Crnioco0 mo 1. 1 uimn 2, rae 3arpykaeMyro CyCIEeH3UI0 BBOAST B pabo4yr0 Kamepy
4yepe3 BePTHKAIbHYIO TPyOKY, MPOXOASIIYI0 BHU3 MO paboyeil kamepe B 00J1acTh HaJ HaOOpOM
HAKJIOHHBIX KaHAJIOB, PACIIOJIOKEHHBIX IMapaJlJICJIbHO, MPUYEM BEPTHKAJbHASA pr61<a COOCPKUT
PacCibUINTED, BBITIOJITHEHHBIH C  BO3MO’KHOCTBLIO o6ecnequI/I$[ A9PUPOBAHHOI'O IIOTOKaA

3arpyKaeMou CyCIeH31H.

4. Cnocob mo moboMy U3 MPEAbIAYyIINX MyHKTOB, IJIe MHOXXECTBO YKa3aHHBIX padoumx
KaMep VyIOPSAOYEHbl PaJAHaJIbHO CHAapPYKM OT OCHOBHOTO y3Jla M BpAIAlOTCS TIpH

HCTIONIb30BAHNHU, 00pa3ysl yBeIMUEeHHOE IPABUTALIIOHHOE MOJIe B KAKAO0I paboueii kamepe.

5. YcTpoucTBO My OTAENEHUsT 4YacTHL C HHU3KOM IIJIOTHOCTBIO U3 3arpy’kaeMbIX

CYCHEH3U I, coaep:Kaliee:
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pabouyro Kamepy, COAep KaIIyl0 B OCHOBHOM 3aKPBITYIO BEPXHIOK YaCTh U MHOXECTBO
HAKJIOHHBIX [MOBEPXHOCTEN B HUYKHEU 4aCTH,

YCTPONCTBO TMOAAYH, BBIMOJHEHHOE C BO3MOXKHOCTBIO IOIa4YM CYCHEH3UH B pabouyro
Kamepy,

BEpXHEE YCTPOIHCTBO YINpPABJEHUS, BBIIOJIHEHHOE C BO3MOXKHOCTBIO OO€CTedeHus
yAQJIECHUs] KOHLUEHTPUPOBAHHBIX CYCIIEH3UH YaCTULl C HU3KOH IJIOTHOCTBIO U3 BEPXHEW 4acTU
paboueli kKaMepbl C PeryJTUPyeMOii CKOPOCThIO; U

HIDKHEE YCTPOMCTBO YTNpPABJIEHUs, BBIMOJHEHHOE C BO3MOXHOCTBEO OOecTeYeHwsI
yIAJeHUs 4aCTHI ¢ OONBIIeH MIIOTHOCTBIO U3 HUKHEH 4acTH padoueii kaMepbl HIKE HAKJIIOHHBIX
KaHAJIOB C PETYJHUPYEMOU CKOPOCTBIO,

NPUYEeM BEPXHSS 4acTh pabodell KaMepsl SBJIsIeTCs epHOpUpOBaHHON U MPEAYCMOTPEHO
YCTPOWCTBO IMOAAYM MNPOMBIBOYHONM BOABL, BBINOJHEHHOE C BO3MOXHOCTBK) IOAAYU

NPOMBIBOYHOH BOJIBI MO JABJIEHUEM B paloUyI0 KaMepy uepes neppopanoHHbIe OTBEPCTHS.

6. YCTPOWCTBO MO I. 5, TAe MpenyCMOTPEHO MHOXKECTBO YKa3aHHBIX padoumx Kamep,
YHOPSIAOYEHHBIX pAAHAIbHO CHAapy>XKH OT OCHOBHOIO Vy3Jla, KOTOPBIA BBIMOJHEH C
BO3MOXKHOCTBIO BPALIEHHUs ITPH MCIIONB30BAHNUHN, 00pa3ysl yBEJMUEHHOE rPaBUTALIMOHHOE TOJIE B

KaXJ10M paboueit kamepe.

7. Croco0 oTmeneHus: YacTHUL[ C HHU3KOH IUIOTHOCTBIO M3 3arpy’kaeMbIX CYCIEH3UH,
COZEePIKALIMX TAKHE YaCTHULIbI, YKA3aHHBIN CIOCOO COMEPIKUT CIEAYIOLINE STAIbI:

BBEJICHUE 3arpy’KaeMoil CyCIIeH3UH BHH3 Yepe3 BIYCKHOE OTBEPCTHE B pabovyro Kamepy,
COZIEPIKAIIYI0 MHOKECTBO HAKJIOHHBIX IMOBEPXHOCTEN B HUXKHEH YaCTH,

06ecnequI/le BOBMOXXHOCTH CYCIICH3HMU TE€Yb BHH3 YE€PE3 HAKJIIOHHBIC KaHaJIbl TakK, 4YTO
HJaCTulpl C HU3KOH TJIOTHOCTBLIO MOKUAAKOT IOTOK TMOCPECACTBOM CKOJIBKCHHSA BBEPX 11O
HAKJIOHHBIM KaHajlaM, B TO BPEMA KaK YaCTULBI C 6OJIBHJGI>'I IMJIOTHOCTBIO B CYCIICH3HUU CKOJIB3AT
BHU3 [0 KaHajaM,

yIajieHue YacTHI] ¢ OOJIbIIEH MIIOTHOCTHIO U3 HIDKHEH 4acTh pabouel KaMepsl,

(bopMUpPOBaHUE HHBEPTUPOBAHHOTO ICEBIOOKIKEHHOTO CJosi B pabodeil kamepe Han
HaOOpPOM HAKJIOHHBIX KAHAJIOB, PACIIOIOKEHHBIX MMAPaJUIENIbHO; U

olecrieueHre TepeMeIleHHs] YacTULl ¢ HU3KOW IUIOTHOCTBIO BBEPX C PEryJIUPYyEeMOM
CKOPOCThIO YE€PE3 OAUH WUJIU 60.]'[66 OrpaHUYrBarOIIUeC MPOXOAbl MEXKAY BHCIIHUMH CTCHKAMU

BIIYCKHOT'O OTBEPCTHUS U CTEHKaMH paboueli kaMmephl K CIIMBHOMY KeJI00y.
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8. Cnocod mo m 7, rme BIOYCKHOE OTBEPCTHE COAEPKUT MHOXKECTBO OJIM3KO

>
pACMOJIOXKEHHBIX MAapajUIeNbHbIX IUIACTUH, MEXKAY KOTOPbIMH MOJAIOT  3arpy’kaeMylo
CYCIEH3MIO, MPUYEM Kakaas IJIACTUHA MMEET MOPUCTYH) PACCEKArLIyH) MOBEPXHOCTb, Uepe3
KOTOPYIO YaCTHUIIbI C HU3KOW IJIOTHOCTBIO MOMAAAIOT B KaHAJIbI MEKAY IUIACTUHAMH, (POPMHUPYSI
My3bIPbKOBYIO CMEChb WM 3MYJBbCUIO, KOTOpas BBIBOAUTCS W3 HIKHEH 4YacTH BIIYCKHOTO

OTBEPCTHSL.
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