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JIU3ETIBbHBIX ABHUTATEleH aBTOTPAHCIIOPTHBIX CPEACTB. 3ajnadell HM300pETCHUs SBISACTCS ITOBBIIICHHUE
9KOHOMHUYHOCTH JIM3EIbHBIX JIBUTATeNICil aBTOTPAHCIIOPTHBIX CPEACTB WM CHW)KEHHE TOKCHYHOCTH
0TpaboTaBIINX T'a30B NPH CYILIECTBEHHOM YMEHBIICHUH BEIOPOCOB OKCHJIOB a30Ta IpU paboTe Au3ens Ha
XOJIOCTOM XOAly U YaCTUYHBIX Harpy3kax. YKa3aHHas TEXHHYecKas 3a/aua pelaercs TeM, 4TO COIIACHO
croco0y ynpasiieHHs1 pabOTO# AN3ENBbHOTO ABUTATENS, COAEPIKAIET0 10 MEHbILIEH Mepe OJIMH LIMJINHIIP C
MOPIIHEM, KHHEMATHUECKH CBSI3aHHBIM C KOJIEHYAThIM BaJIOM, JIBE JJIEKTPOMArHUTHBIE (POPCYHKH MOAAUH
TOIUTMBA 1 ABE OT/EJIbHBIE KAMEPHI CTOPAHHS PABHOTO 00BbEMa, COOOIIAIOIIHECS MEKTY COOOM C ITOMOIIBIO
MIEPEIyCKHOTO KaHaja, BHIIIOJIHEHHOTO B JHHMIIE MOPIIHSA, U CUCTEMY TOIUIMBOINOAAYN C JIEKTPOHHBIM
0JI0KOM yTIpaBJIEHUs, IIPH 3TOM IepBasi AIEKTPOMAarHuTHasl (OPCYHKa I10Ja4y TOIUIMBA yCTaHOBJICHA C
BO3MOXXHOCTBIO TI0JIa4M TOIUIMBA B IIEPBYIO0 KaMepy CrOpaHHMs, a BTOpas 3JIeKTpoMarHuTHas (opcyHka
MOJa4M TOIUTMBA YCTAHOBJIEHA C BO3MO)KHOCTBIO IIOAa4M TOIUIMBA BO BTOPYIO KaMepy CrOpaHHs; Mpu
paboTe AN3EeIBPHOTO ABUTATENS C IOJIHOM HArpy3Koi Mojady TOIUIMBA B HWJIMHJP 110 YETHBIM U HEYETHBIM
pabodnM IUKJIAM OCYIIECTBISIOT OJHOBPEMEHHO IBYMs 3JIEKTPOMArHUTHBIMH (DOPCYHKAMH MOAAYH
TOIUIMBA B JIBE OTJCIBbHBIC KaMephl CrOpaHMs, COOOIICHHBIE MEXIY CO00M KaHallOM, BHITOJHEHHBIM B
JTHHMIIIE MTOPIIHS, a IPU padoTe IU3eIbHOIO JBUraTellsl Ha YaCTUYHBIX Harpy3Kax U XOJI0CTOM X0y IoJaqy
TOIUIMBA OCYLIECTBIISIOT CJIEIYIONIMM 00pa3oM: epPBOH 3JIEKTPOMarHUTHON (OPCYHKOM 10Ja4uu TOILINBA
BBITIOJTHSIIOT BIPBICK TOIUTUBA TOJIBKO 110 YETHBIM pabOvYHM IIUKJIAM B IEPBYIO KaMepy CrOpaHusl, a BTOPOii
3NIEKTPOMArHUTHON (POPCYHKON MOAAYH TOIUIMBA OCYIIECTBISIIOT BIPHICK TOIUIMBA TOJIBKO MO HEYETHBIM
pabodnM UKJIaM BO BTOPYIO KaMepy CTOpaHHMs, TP 3TOM IIMKJIOBAs [I0f1ada TOIUINBA KaXJ0H (OopCyHKH
COOTBETCTBYET BCEMY BO3IYIITHOMY 3apsy, IIOJBEPTAEMOMY CXKATHIO B IIMIMHAPE TU3EIHHOTO IBUTATENS.
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MIIK 6 — F02B 75/02, 41/02
CIIOCOB VITIPABJIEHMA PABOTOU JIU3EJIBHOI'O IBUTATEJIS.

M3006peTeHre OTHOCUTCS K 06NAacTH ABMrareseii BHYTPEHHETO CrOpaHus, B
YaCTHOCTH, K CHOCO00aM paboThl IM3ENbHBIX JBUTaTelei aBTOTPAHCIOPTHBIX
CPeACTB.

H3BecteH cnoco6 paGoTsl ABYXTAKTHOTO JABUraTels BHYTPEHHETO CrOpaHus
C peryJipyeMoli KaMepoii Cropanus, B 3aBUCUMOCTH OT OCYILECTBIIEHHS pabouero
uukna. IIpu 3ToM Ha pexHMax MaiblX Harpy3oK ABHTAaTeNh HAUMHAET paboraTs
KaK YCTBIDEXTAKTHBIH C OXHMM PabOYHM TaKTOM Ha YeThIpe XOIa nopiuHsa. O6sem
KaMCpel CTOpaHHMs IIPH 3TOM yMeHbWAIOT. C yBeIMYeHHEM Harpy3KH ABHTaTellb
IEPEXOAMT Ha paboTy B ABYXTaKTHOM PEXHMeE, a 00BeM KaMepel CropaHus yBeJld-
YMBACTCS. YCTPOMCTBO yIpaBiieHHs pabOuMM LHKIOM COIIEPXKHUT IEPBBId OJI0K
YHPaBIICHAS BUTATENIEM B IByXTaKTHOM PEXMMe, BTOPOH GNOK, yNpaBisromuii
AABUTATEIIEM B HETBIPEXTAKTHOM pexHMe; GJOK JUIA MepeKIIoYeHds MEeXIy mep-
BBIM U BTOPBIM GJ10KaMu yrnipasierus [1].

IIpu Takom crocoGe pabGoTEl aBHrarens BHYTPEHHErO0 CrOpaHUs TOKCHY-
HOCTh OTpabOTaBIIMX Ta30B CHIKaeTcs. OIHAKO peayin3anus NaHHOro crocoba
TpedyeT CyIeCTBEHHBIX U3MEHEHH B KOHCTPYKIIUH JIBHTATEIs.

WsBecten cnoco6 ynpasnenus paGoToii aBTOMOGHIIBHOTO YETBIPEXTAKTHOT'O
ABUTATe]Il BHYTPEHHETO CTOPAHHUS, COLEPIKAIIEro MO MEHbIIEH Mepe OIMH IlH-
JIMHIP C MOPINHEM, KAHEMATHYECKU CBA3aHHBIM C KOJIGHYAThIM BaJloM, 3JIeKTpO-
MarHUTHYXO (GOPCYHKY MOAaY TOIUTMBA M JBa 3JIEKTPOHHBIX OJIOKa yIpaBieHus
noJa4el TOIIMBA: IEPBEIH TIIABHBIN 3IEKTPOHHEIHA 6J10K YIPaBJICHHUsI BBITTOJIHEH C
BOSMOMHOCTDIO NOAAYH JNEKTPUYECKUX MMITyJIBCOB Ha 3JIEKTPOMATHHTHYIO ¢op-
CYHKY IIOMa4Hl TOIUIMBA IO YETHBIM paGovMM LMKIAM Ha BCEX PeXHUMax paboTEI
ABHUTaTeisl, & BTOPOii 3IEKTPOHHBIN GJIOK YIpaBIeHHUs BHIIONHEH C BO3MOXHOCTBIO
TONaY M SNEKTPUYECKHX MMIYJIbCOB Ha 3NEKTPOMATHHTHYIO (OPCYHKY MOAaqH
TOIIMBA IO HEYECTHBIM PabOYUM LHUKIAM, [IPH KOTOPOM IIOHAIOT 3JIEKTPUYECKHE
UMITYJIECBI Ha SJIEKTPOMATHUTHYIO (OPCYHKY IOJa4M TOILIMBA OT ABYX 3JEKTPOH-

HBIX OJIOKOB YIpaBI€HUSA mmogayel TOILJIMBA OMHOBPEMEHHO MpH IIYCKC XOJOIHOI'O



ABUTaTeNI1 WM IIPHU paboTe ero Ha IIOJHON MOIIHOCTH, Bnpmcmaé.x TOILIUBO B
IMIMHAP B K&OXIOM paboYeM WHKIE, H OTKIKOYAIOT BTOPOM 3JIEKTPOHHBIA OJIOK
YNpaBIeHUs 0a49eH TOIUIMBA DK paboTe ABUraTeNls HA PEXUMAX XOJOCTOrO XO-
flda W HaCTHIHBIX HArpyskax, ONM3KHX K PeXHMY XOJOCTOrO XOJa, HCKIIoYas
BIPBICK TONIHBA B LIWIIUHIP MO €TI0 HEYSTHBIM PaGOYMM LIMKIIAM, @ OCYLIECTBISIOT
BIPBICK TOIIMBA B LIHIIMHAP TOJIBKO 110 YETHBIM PabOYMM LMKIAM MyTeM [HOAAuHM
SMCKTPUIECKUX UMITyJIECOB Ha 3JIEKTPOMArHMTHYIO GOPCYHKY ITOJAYM TOMLTHBA OT
TIEPBOro IIIABHOTO OJIOKA YNpaBiIeHHs MOJayell TOIIMBA, IIPH 3TOM OTK/IIOYEHHE
BTOpOro GJIOKa ymIpaBieHHs Iojaueil TOIUIMBA 1O HEYeTHBIM paboumm 1uKIam
OCYMIECTBIIAIOT aBTOMAaTHYECKH TIPU CHUKEHHM HArpy3KH Ha BUIaTeNb BHYTpEH-
HETO Cropanys W NOCTHXEHUU PaspsHKEHHs BONU3M BIYCKHBIX KIIAIIAHOB B npene-
nax 0,03-0,05 MITa, a Bxirouaercs BTOPOH 3JIEKTPOHHBIH OJIOK yIIpaBieHus moja-
‘1 STICKTPUICCKHX UMITYIECOB Ha SIEKTPOMATHUTHYIO (GOPCYHKY 104K TOITHBA
MO HEYETHBIM PaOOYHUM LIMKJIAM IIPH [OJHOM OTKPBITHH JAPOCCEIbHON 3aCIOHKH
[2].

IIpoBenenHbIe aBTOPOM 3KCIIEpUMEHTANBHEIE UCCJIEIOBAaHUS TpeaaraeMo-
ro crocoba ofaYy TOIUIMBA NIPK paboTe JABUraTENs Ha PEeXHMaX XOJIOCTOro Xoa
¥ HaCTHYHBIX HArpy30K IOJIHOCTBIO NOATBEPAMIH CHHXKEHHE TOKCHUHEBIX BBIOpO-
COB B OKPYXAIOILYIO Cpe.ly, OKa3aB HEOOXOAMMOCTE COBEPLICHCTBOBAHHUS yIpas-
JICHHUS aBTOMOOHIIBHEIM [IBUTAaTeNIeM BHYTPEHHETO CropaHus.

OZnHako 3TOT croco6 NMPUroaeH TOMBKO IS ABUraTeneii BHYTPEHHETO Cro-
PaHU C BIIPBICKOM JIETKOTO TOIIMBA H HPHHY JUTEIBHBIM 32)KUTaHHEM

V3BecTHa cHcTeMa ynpaBneHHs BIPBICKOM TOILTHBA JUISL TU3EIBHOTO JABUra-
TCJd, NpeMHasHa4YeHHas JJI BBINOJHEHUS MHOMXECTBEHHEBIX BIIPBICKOB TOIUIMBA,
4TOOBE! BBI3BATH MHOXXECTBEHHOE CrOpaHMe. OJEKTPOHHBIH GIIOK ympaBieHHs
CIIPOCKTHPOBAH JUIsl BBINIOJIHEHHUS BO BPEMs TAKTa CIKATHS OCHOBHOIO BIIpBICKA H
HECKOJIPKHX NPEIBAPUTENBHEIX BIIPEICKOB NEPE] OCHOBHBIM BIIDEICKOM, a TaKke
JUIs 00EeCeYeHHs] OTHOMIEHHS MaKCHMAIBHOTO KOJIMYeCcTRa BIIPBICKA HECKOJILKHX
ONEPEKAIONIUX BIPEICKOB K KOJUYECTBY BIPHICKA OCHOBHOTO BIIPBICKA. Bripeick

CTAaHOBUTCSA MEHBIIIE, KOTraa Harpyska AQU3€JIbHOTO OBUTATEJIsI MEHBIIE 3aJaHHOH




Harpy3KkH, 4eM KOI/la Harpys3ka JIU3e/IbHOrO ABHTaTeNs GOoJIblle 3a1aHHOM Harpys-
KH, 1 BBI3BIBACT MHTEPBAJ BIIPHICKA MEXYy OCHOBHEIM BIIPHICKOM M ORHHM U3 He-
CKOJIPKMX TIPEIBAPHUTENBHBIX BIPBICKOB HEMOCPEACTBEHHO II€pe]] OCHOBHBIM
BIIPBICKOM, YTOOBI CTaTh MEHBLIIE, KOT/Ia HArpy3Ka AU3EIBHOTO ABHrAaTes MEHBIIE
3aJlaHHOH Harpysku, 4eM KOTZa Harpyska AM3€NBHOTO JBHTaTeNsl GOJIbIIe 3amaH-
HOM Harpy3kd [3].

B usBecTHOM crnocoGe paGoOTEI MOBBIIAETCS SKOHOMHYHOCTB JH3EIbHOIO
ABHIATeIIs, XOTS CHIXKCHHE BPEIHBIX BBIODOCOB B OTPaGOTaBLIMX ra3ax HeCyIe-
CTBEHHO, YTO CHAEPXXMBAET HCIIONB30BAHKS JaHHOIO JIBUraTelisi BHYTPEHHETO Cro-
paHHS B Ka4€CTBE CHUJIOBOW YCTAHOBKH aBTOMOOMJISI, pabOTAIOIIEro ¢ YacTO MeHs-
IOILENCS Harpy3KOM.

M3BecTHO, YTO COBpeMEHHEIH aBTOMOOWIL B OGBIYHBIX YCIOBHAX 9KCILTya-
Taluu paboTaeT Ha IOJHOMN Harpyske He Gonbiue 15-20% Bcero BPEMEHH JIBHXKE-
Hus. [TofHEIe MOLIHOCTH MCIONB3YIOTCS CPABHHTENBHO PELKO, TONBKO P4 JIBH-
KEHIH aBTOMOOHJIS C YCKOPEHHEM WM IPH TIPEOJONIEHHH GObIIHX NOJTBEMOB, a
B IOJABJIAIOIEM OONBLUIMHCTBE CIyYaeB aBTOMOOHIIb SKCILTyaTHPYETCs ¢ YacTH-
HBIMU Harpy3kamH, CBS3aHHBIMU C MaJBIMH LIMKJIOBBIMU IONAYH TOIUIMBA U €ro
CrOpaHHeM B BO3AYIIHOM 3aps/e LHIUHAPA C GONBIIO CTENEHbIO PELUPKY AU
OTpaboTaBIIMX Ta30B, YTO CHHXKAET YKOHOMHUYHOCTB JH3EJIS. Ilpu yBenuuenun
CTEIICHH PELUPKYJISALWH BO3pacTaeT JUINTENBHOCTh 3aI€PXKKH BOCILIAMEHEHHH,
YMCHBIIACTCS TCIUIOBBIACICHHE U CHUXKAETCS CPelHEe WHIMKATOPHOE IaBJICHHUS
TpY paCIIUPEHHH paOOYUX ra3oB. OTH IY(PEKTH YCHIHBAKOTCA TIPU OXNAKIECHUH
PELUPKYTUPYIOMMX ra3oB. Kcnoss3osanre KOMOMHHPOBAHHBIX CAXKEBBIX (HIIb-
TPOB HE HaXOAHT IMMPOKOTO MPAaKTUYECKOro NPUMEHEHHUs BBHAY MX GBICTpo3abu-
BacMOCTH U Majoro pecypca. Bce mpuUMeHseMBble CETOAHS MephI 10 CHHMKEHMIO
TOKCHYHBIX BEILIECTB B OTPAOOTABIIMX ra3ax HE OTBEYAIOT B IOJIHOM Mepe Tpebo-
BaHWAM CTaHIapTa No 3koynorud EBpo—6 u TpebyroT pa3spaGoTKu NPHHLHIHATBHO
HOBBIX PEIICHHA. JKOJOTHYecKas YHCTOTAa BBIXJIONA AOJDKHA OOECIeYHBATECS
KOHCTPYKIMEH CaMOro AM3ENLHOTO IBHTATeNs, a He €r0 BBHIILYCKHOM CUCTEMOH,

KOTOpasi MOXeT OBITh 3aMeHeHa GoJiee MPOCTOH U JELIEBOM B NEPHOJ IKCIUTyaTa-



UM aBTOMOOWISA. JIM3eNbHbIN ABUraTellh aBTOMOOMIIS JODKEH caM o6ecIeunBarh
MaJIOTOKCHYHBIA pabouunii mporece.

3agauedl M300peTeHHs SBISETCS MOBBIIEHHE YKOHOMUYHOCTH AH3EIbHBIX
AABUraTe/Ied aBTOTPAHCIOPTHBIX CPENCTB M CHIDKEHHE TOKCHYHOCTH OTPaboTaB-
IIMX Ta30B IPH CYyLIECTBEHHOM YMEHBLUIEHUH BEIOPOCOB OKCHIOB a30Ta IpH pabo-
T€ IU3eJIs Ha XOJIOCTOM X0y M YaCTHYHBIX HArpy3Kax.

YKkasaHHas TEeXHHYeCKas 3aJaya pelaeTcs TeM, YTO COIJIACHO criocoly
YIpaBiieHus: paboTOM NW3eNBHOro ABHraTells, COAEPXKAIIEro IO MeHbIIei Mepe
OAWH HMUIWHAP C MNOPLIHEM, KMHEMAaTHYECKH CBA3aHHBIM C KOJIEHYAaTBIM BaJioM,
ABE SIEKTPOMArHUTHbIE (OPCYHKH NMOJA4H TOILIMBA U JBE OTAENbHBIE KaMepbl
CropaHusi PaBHOTO 06beMa, CoOBIIaIoIMecs MeX Ty coBOoi ¢ TOMOIIBIO HepeIyck-
HOTO KaHalla, BBINIOJIHEHHOTO B AHWINE MOPLIHSA, M CHCTEMY TOILUTMBONOAAYM C
3/IEKTPOHHBIM OJIOKOM yIpPaBIEHMs, IIPH 3TOM MepBas 3IeKTPOMArHHTHAS dbop-
CYHKa [I0J1a4H TOIINBA YCTaHOBJICHA C BO3MOXXHOCTBIO TIOAaYHU TOILIHBA B NIEPBYIO
KaMepy CropaHusl, a BTopasi 3JIEKTPOMarHuTHas pOpCyHKa I10Jauy TOMINBA yCTa-
HOBJICHA € BO3MOXHOCTBIO TIOJa4YH TOIUIMBA BO BTOPYIO KaMepy CrOpaHHs; IIpH pa-
60Te MU3eNBHOrO ABUTATENs C IIONHON HArpy3KOH MOJady TOILTHBA B LUIHHJD 10
YETHBIM M HEYETHHIM PabOYuM LMKIaM OCYIIECTBISIOT OOHOBPEMEHHO ABYMS
3JIEKTPOMAarHUTHHIMU (POPCYHKAMH TOJa4M TOIUIMBA B ABE OTHEIBHBIE KaMepkI
CropaHusi, COOOIIEHHBIE MeXAY CO6OM KaHATIOM, BBITOJHEHHBIM B JHUIIE HOPLIHS,
a MpH paboTe AM3ENBbHOTO JBUTaTells Ha YaCTUYHBIX HATPY3KAX M XOJOCTOM XOIy
TI0Aady TOIIHBA OCYIIECTBIAIOT CIEAYIOLIMM OOpa3oOM: MEPBON 3JIEKTPOMArHUT-
HOH (hOPCYHKOH MOJauM TOIIMBA BBIMOJHSIOT BIPHICK TOIUIHBA TOJBKO IO YeT-
HBIM pabOYMM LMKJIaM B EpPBYIO KaMepy CTOpaHMS, a BTOPO 3NEKTPOMarHUTHOM
hopcyHKo# Togauy TOINIMBA OCYIIECTBISIOT BIPHICK TOTLTHBA TONBKO [0 HEYeT-
HBIM PabO4YNM LMKJIaM BO BTOPYIO KaMepy CrOpaHHs, IIPH 5TOM LIMKJIOBas I0a4a
TOTUIMBA KaX10H QOPCYHKH COOTBETCTBYET BCeMy BO3IyIIHOMY 3apsify, NoaBep-
raéMoOMy CKaTHIO B IWJIMHJPE TU3EJIBHOrO JBUTATEJIS.

Ha ¢ur. 1 npencrasiena cxema qu3epHOro ABUTaTeNIs BHYTPEHHETO Cropa-

HUf, pabOTAlOLIEro MO MpeanaraeMoMy crnocoly ¢ aByMsl N0JTypa3/ieICHHBIMH




BUXPCBbIMH KaMepaMu CropaHus; Ha (Hr. 2 MpeAcTaBlIeHA cXeMa JU3eIbHOro
ABUraTeNlsl BHYTPEHHETO CropaHus, paGoTaromero mo npennaréeMOMy crocoby ¢
ABYMS PasICICHHBIME KamMepaMmH CTOpaHWsd, BHIONHEHHBIMH B KODIIYCe LMJIMH-
apa.

Cam 1BuraTens BHyTpEHHErO CropaHus (¢wur. 1,2) He orimyaercs ot Tpau-
LMOHHOT'O M COCPXKHT I10 MEHBIIEH Mepe ONUH IUIMHAD 1 ¢ HOpIIHEeM 2, KHHeMa-
THHECKH CBA3AHHBIM C KOJNEHYATHIM BalloM 3. JIBe 3JIeKTPOMAarHUTHEIE (BOPCYHKH
nonayu TOmuBa 4 1 5 06ecneYnBalOT BIPHICK TOILIHBA B ABE OTACNbHEIE KaMepsl
CropaHust 6 U 7, BEIIOIHEHHEIE PaBHOTO 06beMa. TOMIHBO U3 Gaka K 3JIEKTpoMar-
HUTHBIM (OPCYHKaM I10/{a4u TOILTHBA 4 U 5 MOJaeTCsl CHCTEMOi TOILTUBOIIOZAYH C
3JIEKTPOHHBIM OJIOKOM yIpaBiieHHsi 8, MO3BOJSIOIIAM ONTHMAILHEIM JUIs Harpy-
30MHOIO pexXHMa JBHraTelss 00pasoM yHpaBIsTh [POAOIKHUTEIBHOCTBIO, dazamu
1 3aKOHOM IIO/Ia4M TOIUIMBA. B NHUINE MOpLIHA 2 BBIIOJNHEH MIEPEYCKHOM KaHall
9, coeUHSIOMMIA KaMephl CropaHus 6 u 7, IIPY pacCIIOIOKEHUU TOPIIHS 2 BOIU3U
BEpXHel MepTBOii Touke. B MoMeHT moaxozma mopins 2 K BEepxXHeH MepTBOH TOY-
Ke, NOPUIEHb 2 MOXET CBOUM TeJIOM YacTHYHO IIePEeKPBIBATE COEIMHHTEbHbIH Ka-
Han 10 Kkamep cropanust 6 U 7 ¢ MepenyCKHBIM KaHAIOM 9, BBITNIOJIHEHHEIM B [HU-
e nopiuHs 2 (¢ur. 2).

Cnoco6 paboThl OCYLIECTBISIOT CJIETyIOIIUM 00pa3oM.

. Ha HoMuHanbHOI 1 MakcHMAaNBHOM MOIMHOCTH IU3EIBHOrO JIBUTATeJIs JJIeK-
TPOHHBIH OIOK ynpaBieHHs 8 MOCHLIAET CBOU UMITYJIECBI [0 MPOBOJAM Ha Ka-
TYIKH  SJICKTPOMArHUTHBIX (POPCYHOK NOJAYH TOILIMBA 4 M 5, KOTOpBIE€ OJHO-
BPECMEHHO KaK IO YE€THBIM, TaK M 110 HEYETHHIM PabOYHMM LHKIAM BBIIOJIHSIOT
LHKJIOBYIO TI0Jla1y TOILIMBA B OTAEIbHEIE KaMephl CropaHus 6 u 7. Kaxnas siuek-
TPOMarHuTHas (opcyHKa mojadu Torutkea 4 u S BNpeICKKBaeT 0,5 pacyerHOI
LMKJIOBOH MMOJa4H TOIUIMBA, PACCYUTAHHOM 110 BEJIMUHHE BO3AYLIHOTO 3apsija LHx-
JHApa nBuratens. Bo uzbexaHue o6pa3oBaHue GONBINIOr0 KOJIUYECTRA OKCHJIOB
azota NO, TomIuBO B Kamepax cropauus 6 u 7 CropaeT ¢ YMEPEHHBIM HEJ0XO0-
FOM M YBEIMHCHHBIM COAEPXKaHHEM IPOJAYKTOB HEINOJHOrO CrOPaHHS U NIepBUY-

HBIX YaCTHI] Ca)XKH. HpI/I BpPAllICHUH KPHUBOILHUIIA KOJIEHYATOro Baja 3 u ITPOX0XK-




JICHHS TIOPIIHEM 2 BEPXHEii MEPTBOH TOYKH roprovas CMeCh U3 KaMep CropaHus 6
u 7 GyneT BHIOpOLICHa B NIEPelyCKHOM KaHAI 9 COep)KALHM GONBIIOE KOJHYIe-
CTBO CKATOro YHUCTOro Bo3Ayxa. Hanmume cBoGoaHOrO aTOMapHOro Kuciopona B
TeperyCKHOM KaHalle 9 IpH BBICOKOH Temneparype cMecH (6oee 1600°C) obec-
[I€YHUT MOJTHOE JOXKHUIaHHe MPOAYKTOB HEMOIHOTO CTOPAHHMS i TIEPBAYHEIX YACTHI]
CaXu B KOHEUHO#M ¢ase cropanus. Heo6xoaumo oTMeTHTS, UTO cropam/m TOILTUBA
B KaMepax CropaHus 6 M 7 IPOUCXOJHUT C HEKOTOPBIM Ae(ULHTOM KHCIOPOA [IPH
o0oraieHHOH TOMUIMBHO BO3AYWIHON cMecH. Takoe IpoTeKaHue pabGouero mpo-
llecca B KaMepe CrOpaHus HE NPUBOIMT K MOBBIIEHHOMY 00pa30BaHUIO OKCHIOB
azota NO,

Ilpu paboTe Au3eNBbHOrO ABHTATENs HA YACTHYHEIX HATPY3KAX U XOJNOCTOM XO-
Ay TIOfiavy TOIUIMBA OCYIIECTBIAIOT CIIEAYIOMHUM 06pa3soM: IEPBOM 3IeKTpoMar-
HUTHOH (POPCYHKOH MOJAYH TOILIMBA 4 BEIONHSIOT BIIPHICK TOTLTHBA TONBKO 110
HETHBIM PabOYMM LMKIIaM B MEPBYIO KaMepy CrOpaHus 6, a BTOpoi 3JIeKTpoMar-
HUTHOH (POPCYHKOH NMOJNAYM TOIUIMBA 5 OCYIIECTBISIOT BIPHICK TOMUTHBA TONBKO
[0 HEYETHBIM PAbOYMM LUKIIAM BO BTOPYIO KAMEpPY CTOPaHHs 7, DU 3TOM HHKJIO-
Bas MoJava TOIIMBA KXKAOH (QOPCYHKH COOTBETCTBYET BeeMy BO3MYLIHOMY 3a-
pally, NoABEpraéMoMy CXaTHIO B [ABYX KaMepax CTrOpaHHs LUIMHApPA AH3eIbHOTO
Asurarens. Ha mepexomubix pexumax paGoThI OflHA 37eKTPOMAarHUTHAS dopcyH-
ka T0/1a K TOININBA MOXKET pabOTaTh KakK MO YETHBIM, TaK M 1O HEYETHBIM pabo-
‘MM LIMKJIaM, a BTOpast SJIEKTPOMAarHuTHas (OpCyHKa NOJAYHM TOIUIMBA, HAIPH-
MEp, TOJIbKO 110 HEYETHBIM PabOYMM LUKIAM W HA0GOPOT. ManoTOKCHYHEIN pa-
Gounii mponece Ipu paboTe MU3ENBHOrO IBHTaTelNs HA YaCTHYHBIX Harpyskax u
XOJIOCTOM XOJly 00ecrieunBaeTcs CleyromuM odpasom. JUis CHUKEHUs obpa3zo-
BaHUA OKCHAOB a30Ta NOy mepBast CTajus CrOpaHMs TOILTHBA OCYIIECTBISETCS B
KaX[I0i KaMepe Cropanus 6 U 7 I00YepeHo depe3 YeThIpe 000pOTa KOJIEHYAaTOro
Bajla IpY CUJIBHO OOOTalICHHOH paGouelt cMecu (Bce TOMNMBA OHOTO IHKIA,
paciMTaHHOE J/IEKTPOHHBIM OJI0KOM YNpaBleHHs 8 B COOTBETCTBUH C 3arpy3Koi
ABUTATEII M 3apsA0M BO3NyXa NPH HOPMUPOBAHHH OGEIHEHHON CMecH, BIIPHIC-

KHBACTCs TOJILKO OJHOM YOPCYHKO#H MOauM TOILIHBA B OJHY K3 KaMep CropaHus,




BCJICACTBUE paboyasi CMeCh NepeoboralaeTcs TOIIHBOM) B YCIOBHSX HEIOCTATKA
KHCIIOpoZia 32 (QPOHTOM IUIAMEHH, a BTOpas CTaus aubdy3uMOHHOrO CropaHus
IIPOTEKACT B IIEPEIyCKHOM KaHale 9 mpu oOGeIHEHHOM CMeCH M MHTCHCHBHOL
TypOyJIM3alli TOIUIMBHO BO3AYITHOM CMECH 33 CUET CKOPOCTHOI'O UCTE€YEHHs YU-
CTOrO BO3AyXa M3 BTOPOH KaMephl CrOpaHHs, IZle IeKTPOMArHUTHas (OpCyHKa
[I0/laTn TOIUIMBA HE BBITIOJIHSET BIPEICK TOIIMBA B Kamepy cropanus. Takoe wc-
NIONHEHHE pabovero mpolecca B UUWIMHAPE JU3ENBHOTO IBUTATENS B YCIIOBHUAX
HAaCTUMHBIX HATPY30K M NEPEXOIHBIX PEXHMMOB TOPMO3HT MPOLECC 06pa3oBaHus
NO, u3-3a mudurmra krcnopona Ha neppoii craauu CropaHus TOIUIUBA B YCIIO-
BUSX BRICOKMX TEMIIEpPATyp, a Ha BTOPOW CTaJlMM B MEPUOJ AOrOPaHHS TOILIMBA
nporecc obpasoBanus OKCHIOB asota NO, IpeKpaliaercs B pe3ysibTare CHHXe-
HUS OOIIEro TeMNepaTypHOrO ypoBHA paGodYMX Ta3zoB B HHIMHApPE IBUTATENS.
CHuXeHne cofepxaHus MPOLYKTOB HEMOJHOrO CropaHusi B 0TpabOTaBIIMX ra3ax
MPOUCXONHUT 3a CYET BBIGPOCa GONBIIOrO KOJIMYECTBA CBOGOIHOIO KUCJIOpOJa W3
BTOPOH KaMephI CrOpaHuUs B NEPEITYCKHON KaHaT 9 M TypOyIH3alHl CMECH B KO-
HEeYHOI (hase cropaHus. BrIcokast cTeneHb UCIIOIb30BaAHMS KHCJIOpO/ia MO3BOJISET
AOCTUTHYTH Ha YaCTHYHbIX HArPy3KaX U XOJIOCTOM X0y Gojiee HU3KHX, 4eM y -
3eJ1eld, 00OpYOBaHHBIX OAHON (POPCYHKON MOAAYM TOIUIHBA Ha OJIMH IIWJIMHAP
MOKasaTeNleld CoNepaHusi TOKCHYHBIX BEILECTB B OTpaGOTAaBIIMX rasax. Cokpa-
IICHUE TIEpHONA 3al€PXKU BOCIIAMEHEHHs TOILIMBA OOECTIEYHBACTCS Cylue-
CTBEHHLIM COKpAIICHUEM CTEeNeHH PELMPKYIIALUHK (KM ee OTCYTCTBHEM) U CHH-
KCHHEM KOJIMMECTBA HHEPTHBIX ra30B B paGoYeM BO3/YILIHOM 3apsijie IPH BO3pac-
TaHHW B HEM NPOLICHTHOTO COAEPXXaHHsi aTOMapHOrO KHCJIOPOJa B MOMEHT Haya-
Jla BIIpbICKa TOILTMBA. HeoGXoamMo oTMETHTh, YTO B MpeijiaraeMoM MalOTOK-
CHYHOM paboyeM mpollecce B HAYaTBHEINA IIEPHON cropaHus paboyas CMeChb co-
JCPXKUT BBICOKUH TPOLEHT CONEPXKaHHsS KUCIOPOAa NPH €ro OBMIeM KoJHde-
CTBEHHOM NUQHUIHUTE, YTO CHIXKAET MHTEHCUBHOCTh TEMIOBBIICICHNS 1 Temrepa-
TYpY pabo4uX ra3zoB Npu COGIIONEHHH YCIOBHS MHHHMAIBHOMN 3aIepXKKH BOC-
[UTaMeHeHHUs ToIUMBa. BMecTe ¢ TeM B kOHeuHOM (ha3e cropanus TorMea B me-

pron muddysHoro cropanus npu o6exHeHHOMN paboueli cMecn, 3a cueT cKOpocT-




HOT'O UCTEHEHHS YHCTOrO BO3IyXa U3 BTOPOIl KaMEphl CrOpaHHs, TIe 3JIeKTpoMar-
HUTHas (OPCYHKa MONaYM TOIUIHBA HE BBIIONHSET BIIPBICK TOIUIMBA B Kamepy
CropaHus  ee TypOy/M3anuy HHTEHCHBHO HApacTaeT CKOPOCTb CrOpaHHS U Tell-
JIOBBIIENICHHE. JTOMY TaKXKe CIIOCOGCTBYET CHMKEHHE KOJIMIeCTBa MHEPTHBIX Ia-
30B B paboyeM BO3ZYIIHOM 3apsife MPH BO3PACTAHHH IPOLIEHTHOTO COLEPKAHUS
4TOMapHOTo KHCJIOPOAa B paboyelt cMecH. Bricokasi cKOPOCTh CropaHus Tommiaa
TIOBBIIAIOT TEMIIepaTypy pabodYux ra3oB U UX AaBJIEHUE B Havajie paboyero xoza,
HTO HNOBBIIACT CPefHee WHAMKATOPHOE AABNEHHE LUKIA M TEPMHYECKAN K.ILI,
ausens. Beicokas TeMneparypa paboueit cMecu NMpY U30BITKE KHCIOPOJA B TepH-
Ol NOropaHusl TOIUIMBA OOECIEYUBAET IIONHOE CrOpaHHE KOMIIOHEHTOB HECIO-
PEBILCTO TOMINBA 1 MHHUMAJIBHOE COAEPXKaHUe B OTPaGOTABUIMX Ta3ax yIIEBO-
JOPOJIOB U CaXKH.

Taxnum obpasom cornacoBannas pa6ora ABYX 3JIEKTPOMAarHUTHBIX (HOPCYHOK
Tofa"i TOIIMBA B [BE OTAEIbHBIE KAMEPHI CrOpaHUs PaBHOTO 06BbeMa, cooba-
FOIMUXCS. MEXY COOOH ¢ MOMOLIBIO MEPENyCKHOrO KaHaNa, BBIIOMHEHHOIo B
JIHHILE IOPIIHA Peann3yioT B HanGoNbLIeH Mepe MaOTOKCHYHEIH IIpoLece cro-
PaHUs TOIIBA B IM3ENILHOM JBUraTeNe, paboTaroleM ¢ IepeMeHHOM PeXHUMOM
Harpy30K M 00eCIIeYnBAIONIHI MUHUMATBHBIN YPOBEHb TOKCHYHOCTH 1 IOBIMHOCTH
AU3CI TyTeM MpeJIaraeMoii OpraHu3alliy IPOTeKaHUs TIpoLecca CropaHus Ton-
7MBA HA NIEPEXO/HBIX PEXUMAX M XOJNIOCTOM XOJy JBUIATENs BHYTPEHHETO cropa-

HHUS C BIIPBICKOM TOILJIMBA B KaMepy cropaHusl.
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®opmyna nsobpereHus

Crioco6 ympasienus paGoToil AU3ENBHOTO JBUraTelisd, COAEPIKAIIETO 10
MEHBIIEH Mepe ONWH LMIMHIDP C [MOpIIHEM, KHHEMATMYECKH CBS3aHHBIM C
KOJICHYATbIM BajloM, NBE JIEKTPOMAarHUTHEIE QOPCYHKH MMOJAYH TOIUIABA M JIBE
OTACJIBHBIC KaMEpPBI CrOpaHus paBHOTO 00beMa, COOOIIAIOIHECs MEXLY coBoil ¢
TOMOIIBIO MEPEITYCKHOTO KaHala, BBUIOJIHEHHOTO B JIHHMINE [ODLIHS, M CHCTEMY
TOIUTUBOIIONAYM ¢ OCKTPOHHBIM OJIOKOM yNpaBIeHHs, IPH 3TOM IepBas
NEKTPOMAarHUTHAs (POPCYHKA MOMAYM TOIUIMBA YCTAHOBIEHA C BO3MOXKHOCTBIO
TI0Nla91 TOIIMBA B IIEPBYIO KaMepy CrOpaHHs, a BTOpas OJIeKTPOMArHUTHAS
(opCyHKa IMOaYH TOIUIMBA YCTAHOBJIEHA ¢ BO3MOXKHOCTBIO NOJa44 TOIUIMBA BO
BTOPYIO KaMepy CropaHus, OTJM4alomHiics Tem, 4To npu paboTe AW3enbHOro
ABUraTeNs C NONHOW HArpy3kol nojady TONAMBA B LWAMHAP MO YETHLIM W
HEYeTHbIM  paboyMM  UMKNAM  OCYWECTBNAIOT  O4HOBPEMEHHO AByMA
SNEKTPOMArHUTHLIMU POPCYHKaMM MOAAYM TONNMBA B ABE OTAE/bHbIE Kamepbl
CropaHua, coobuieHHble Mexay coboii KaHanom, BbINONHEHHLIM B AHWLe
nopwHA, a npu pabote AU3eNbHOrO ABUraTeNA Ha YacCTUYHbIX Harpyskax u
XO/IOCTOM XOAY NOAady TOM/NMBA OCYLWECTBAAIOT CAeAyIoWwmUM 06pasom: nepsoit
3/1EKTPOMArHUTHOM OPCYHKOM NOAAYN TONAMBA BBLINONHSIOT BNPbLICK TOM/IMBA
TO/IbKO NO YEeTHbIM paboynm UMKNam B Nepsyl0 Kamepy CropaHmus, a BTOpPOWA
3/IeKTPOMArHNUTHOM GOPCYHKOM NOAAYN TONMBA OCYLLECTBAIOT BNPBICK TOMNNBA
TO/IbKO MO HEYETHbIM Paboymm LMKAaM BO BTOPYIO KaMepy CropaHus, Npu 3Tom
H1KN0BaA NoAaUa TONNMBA KaKAOM GOPCYHKM COOTBETCTBYET BCEMY BO3AYILHOMY

3apady, NoABepraeMomy CKaTuio B LMMHAPE AN3ENbHOTO ABUraTens.
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