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CUCTEMA OXJIAKJAEHUSA IBUT'ATEJIA C SJIEKTPOHHBIM YIIPABJIEHUEM

B cmamve paccmompenvt ochogHbie npobaemvl, 03HUKAIOWUE NPU UCNONb308AHUU MPAOUYUOHHOU KOHCMPYKYUU CU-
cmembl HCUOKOCTIHO20 OXANCOCHUS OISl COBPEMEHHO20 BbLCOKODOPCUPOBAHHO20 dsueames. Bvnonnen ananus cy-
Wecmayrouux KOHCMpPYKYUll, onpeoesieHbl OCHOBHblE HANPABNEHUS PA3GUMUSL COBDEMEHHBIX CUCTEM OXAANCOCHUS.
Onpeodenerno, umo Hauboavwel gppexmusnocmu pabomut [{BC modrcHo docmuuv npu eHeOpeHuy 6 cucmemy oxia-
JHCOCHUS INEKMPOHHO20 PeSyIUPOSAHUS, YMO NO360AUN SUDKO YNPAGNAMb MEMNEPAmypoll OXAaHCOaruen HuoKko-

cmu 6 3asucumocmu om pesxxcuma pa6ombz osueamensi.

BBenenue

OCHOBHBIM Ha3HAYEHHEM CHCTEMbI OXIaXICHHS
SBJISIETCS TIOJJIEPIKaHne TPeOyeMOoro TeMIepaTypHOTro
pexxuma paboThl IBUTATENsd, OBICTPOE JOCTHKECHUE
pabouell Temmeparypsl HOCHE 3alycka W IpeaoTBpa-
IIEHHE TIeperpesa.

Cucrema OXJIQXICHHUSI COBPEMEHHOTO aBTOMOOU-
JIs1, TIOMAMO TIEPEUHCIICHHBIX, IOJKHA BBITTOIHSITE PSl
JOINOJTHUTECIIbHBIX q)yHKHHﬁ, a MMEHHO, OXJIaXKJECHHUE:
Macja B CUCTEME CMa3KH; OTpabOTaBIIMX Ia30B B CH-
CTeME PEUUPKYJIIINN; BO3AyXa B CHCTEME IPOMEXKY-
TOYHOTO OXJIXJCHMS HaJUTyBOYHOTO BO3/1yXa; pado-
4ell JKUIKOCTH B aBTOMAaTHUECKON KOpoOke mepenad;
MOZOTPEB BO3AyXa B KIMMAaTHYECKOH CHCTEME TpaHC-
MOPTHOTO CPEJCTBA U Ap. BaXKHBIM acrieKToM sIBISIETCS
Takke o0cobeHHOCTh ucnoib3oBanus J[BC B cospe-
MEHHBIX THOPUIHBIX YCTaHOBKaX aBTOMOOHJICH W BbI-
TEKarollee OTCIo/Aa crienu(puieckoe TpeOoBaHHE K CH-
CTEME OXJIAXKACHHS — TOANCP)KaHue 33aHHOTO TeMIIe-
paTypHOro COCTOsSHUA IPpU ABUIKCHHUU C BBIKIIOYCH-
HBIM JIBUTaTEJIEM.

®opmyJIMpoBaHue NPOHIeMbl

Konctpykuus cucremsl oxnaxaeaus /JIBC B mo-
CJIE/IHME TO/IbI HECKOJBbKO M3MEHHJIACh: YBEINYMIIAChH
€MKOCTb CHCTEMBI, IUIONa]b PaJHaTOpPOB W KOJIHYE-
CTBO BCHTHUJIATOPOB. VYBeanuuBLIasgcs TCIIOBast
HAINpPSHKEHHOCTh CHCTEMBbI ITOTpe0OBaia OT KOHCTPYK-
TOPOB TIIATEIBHOTO MOJICIMPOBAHMS U ydeTa IBHXKE-
HUS BO3AYIIHBIX HMOTOKOB, KaK B IMOJKAaIlOTHOM IPO-
CTPAHCTBE, TaK U CHAPYX M TPAHCIIOPTHOTO CPEJICTBA.
Ho mpm 3TOoM  yCTpOMCTBO CHCTEMBI OXJIaXICHHS
ocTaercst JOBOJBHO TPaIULIMOHHEIM. Clies0BaTeNbHO,
HUMCIOT MECTO XapaKTCPHBIC I TaKUX CUCTEM HECIO0-
CTaTKH:

1. Yacrora BpamieHus Baja BOJSHOTO Hacoca CBsI-
3aHa q)HKCHpOBaHHI)IM NEepeaaTOYHBIM OTHOIICHUEM C
JaCTOTOU BpaliCHUA KOJICHYATOr'0 Bajia JABUIATCIIA. A
9TO O3HAYaAET, YTO CKOPOCTh IMPKYISLUH OXJIaXkJaro-
1€l )KUAKOCTHU SBJISAETCS BEIMYMHON HE ONTHMAIBHOM
JUTsT OONBIIMHCTBA PEKUMOB paboThl nBuratens. Oco-
OCHHO $BHO JAaHHBIH HEIOCTATOK TPOSBISAETCS TNPHU
JIBIDKEHUY aBTOMOOMIISI ¢ MAJIOH CKOPOCTBIO B yCIIOBH-
SIX TIOBBILIEHHON TeMIIepaTypbl OKpY>Karolleh Cpeibl.

CKOpOCTh IMPKYJSALMHA OXJIAXIAIOMIEH XUIKOCTH HE-
JocTaTo4Ha. B TakoM citydae, )KMAKOCTh HE yCIICBAaeT
OTAaTh TEIJIOTY B PagHaTope, Aa)ke NP BKIFOUCHHBIX
C MakCHUMaJIbHOM 4acCTOTOM BpalleHHsl BEHTUIIATOpAX.
Bo3HuKaeT omacHOCTH meperpesa, KOpoOIeHHs TOI0B-
KM OJIOKa LWIMHIAPOB M OJIOKa, BBIXOJ| JBUraTeis U3
CTpoSI.

2. B MOMEHT 3arrycka JBHUTATeNs U €ro Iporpesa,
CHCTEMa OXJIXJCHUSI JOJDKHA OOECIeYuTh MHUHH-
MaJlbHOE BpeMsi JOCTH)KeHHs pabodell Temmneparypbl.
JBurarens, paboTaromuii IIpH TeMIeparype oxia-
KIAIOmEeH >KUIAKOCTH HIKEe pabodel, moTpediser
OoJipllle TOIJIMBA U BHIOPACHIBAET MOBBILIEHHOE KOJIH-
YECTBO BPEIHBIX BEIIECTB C OTPAOOTABIIMMH Ta3aMH.
ITomumo 3TOTO, OTpabOoTaBIIME T'a3bl UMEIOT HENOCTa-
TOYHYIO TEMIIEpaTypy, 4To0bl 3P(PEKTHBHO OUMILATHCS
B HeWTpanusarope win caxeBoM ¢uibtpe. Jlus cHu-
KCHUsI BIMSHUS NaHHOTO HEIOCTaTKa, B JBHraTelie-
CTPOCHHHU HCIIONB3YIOTCA pPAa3IMYHbIE MEPOIPHATHS
JUISL COKpALIEHHsI BPEMEHH IIPOrpeBa IBUTaTeNs: IBYX-
KOHTYpHasi CHCTEMa OXJaXICHHUS, CHCTEMa II0/1auu
BTOPUYHOTO BO3yXa B BBIITYCKHOH KOJUICKTOP.

3. Dkcmtyaranus TPaHCIOPTHOTO JBUTATENs Xa-
paKkTepHa pe3Koil cMeHoW pexuma pabotsl. [Ipuyem
HanOoJiee OMacHBIM JJISL JBUTATEIs SIBISETCS OBICTPOE
CHATHE HArpy3KHd M BBIKIIIOYEHHE ABHrartelns. Takas
CUTyalliisi BO3HUKAET, HANPUMED, MPU Che3Je C aBTO-
MarucTpaiy, TOPMOKEHHH W OCTAaHOBKE Ha 3allpaBKe.
B Takom ciydae BO3HHMKAeT upe3MepHas TepMHUECKast
Harpy3ka Ha netanu JIBC, uro cka3miBaeTcsl KpaiHe
HETaTHBHO Ha ero paboTOCIIOCOOHOCTH, HaIS)KHOCTH 1
pecypce.

CyLIeCTBYIOT peleHus Uisl ToA00HBIX CUTYalUi
[1], xorma mpu OCTaHOBKE J[BHraTelsl OCTABISIOT
BKJIFOUCHHBIM Ha HEKOTOPOE BPEMsI BEHTWJIATOP pajiul-
atopa cucreMbl oxJiaxaeHus. Ho adexTuBHOCTD 3TO-
ro MeToJa He BBICOKA, TAK KaK OXJIAXKIAOUIAs KUI-
KOCTb HE IIUPKYJIUPYET IO CHCTEME.

4. DxcruryaTanysi aBTOMOOWIISL TIPH OTPHUIIATEINb-
HBIX TEMIIEpaTypax MPUBOJAUT K TOMY, YTO OXJIaXKJa-
IOlIasl JKUIKOCTh MEJICHHO JOCTUraer paboueil tem-
nepatypsl. B HEKOTOpPBIX Cilydastx NPHUXOIMTCS HC-
[0JIb30BaTh BCIIOMOTATENIbHbIE CPEJICTBA, KOTOPBIC
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MePEeKPBIBAIOT JIOCTYN BO3AyXa K paauartopy. Pabora
JIBUTATENs B TAKUX YCIOBHAX TaKXKe HE SBIAETCS (-
(eKTUBHOM.

Lens uccnenoBaHus: COKpalleHHEe BPEMEHU Mpo-
rpesa JIBC co cHmkeHHEM pacxoja TOIUIMBA U BPeJ-
HBIX BBEIOPOCOB, paboTa JBUTATEINS C 3aJaHHOM TeMIIe-
paTypoi oxXJIaxJarolen KUIKOCTH, IPeI0TBpalleHUue
neperpena JBUraTes.

[lepeuncnenHble HEAOCTATKH KOHCTPYKIHMH Tpa-
JTUOMOHHOM CHCTEMBI OXJaXICHMS AENAI0T UX Mallo-
MPUCTIOCOOIEHHBIMU JUIsSl MCIOJIB30BaHUSI Ha COBpE-
MCHHBIX BBICOKO(OPCHPOBAHHBIX JABHTATENSIX M TH-
OpHIIHBIX CHIIOBBIX YCTAHOBKAX.

ITyTn pemenus npooJieMsl

Pemennem naHHOM npoGieMbl MOKET CTaTh BBE-
JICHNUE IICKTPOHHOTO YNPABIECHHUS B PabOTy CHCTEMBI
OoXJaxJeHus. B HacTosAmMA MOMEHT IPENIOKEHO He-
CKOJIBKO BapHUaHTOB KOHCTPYKTHBHOI'O HCIIOJHEHUS
CHCTEMbI OXJIaXJICHHS C 3JIEKTPOHHBIM YIPaBICHHEM
[2, 3, 4]. U3 paccMOTpeHHBIX BapUaHTOB IHIIb JBa
BapHaHTa CUCTEMBI NPEICTABISAIOTCS MePCIIEKTUBHBIMU
JUIL WCTIOJIB30BAaHUsS. OTO CHCTEMa MpPEeAIOKEeHHas
¢dupmoii Volkswagen c 31meKTpOHHO-PEryIHpYeMBbIM
TEPMOCTaTOM [S] U cucTeMa ¢ AIIEKTPUIECKUM IIPUBO-
JIOM BOJISTHOTO Hacoca.

CuctemMa C 3JIEKTPOHHO-PETYIHPYEMBIM TEPMO-
cratom ¢upmer Volkswagen mossosser rubko u3Me-
HATHh MOMEHT Hadajla OTKPBITHS TEpPMOCTaTa M €ro
nojHoe OTKpbITHE. [Ipon3BoanTENH NEKIApUPYET, YTO
UCTIONIb30BAaHHE TaKOW CHCTEMBI MO3BOJUT CHU3HUTH
pacxo]l TOIUIMBA Ha YAaCTHYHBIX peXXHMaxX M cojepKa-
nre CO n CH B oTpaboTaBImx rasax.

KoHceTpykumst npeyuioskeHHOH CHCTEMBI MTPaKTH-
YEeCKH He OTJINYAeTCs OT KOHCTPYKIUI TPaIUIIIOHHOTO
THMA, 32 MCKIIOYEHHEM TepMOCTaTa C 3JICKTPOHHBIM
ynpasieHneM. Ero OTIMYUTENbHOH OCOOEHHOCTBHIO
SIBISIETCSI NPUMEHEHHE HarpeBaTelIbHOIO 3JIEMEHTa B
TBepIOM HamojHuTesne. [lo KOMaHAe 3JIEKTPOHHOTO
OJioKa ynpaBiIeHHWs Ha HArpeBaTENbHBIH 3JIEMEHT I10-
JIaeTCsl TOK, YTO HMPUBOAMT K TOBBIMICHUIO €T0 TEeMIIe-
paTypsbl, KOTopasi BO3/IeHCTBYSI Ha HAIOJHHUTENb, MPH-
BOJWT K M3MEHEHHUIO €T0 Pa3MEpoB, CIIEAOBATEIBHO, K
NepeMeIIeHHI0 MToKa TepMmocraTta. CTeneHb Harpesa
ompeneNnseTcss JJIEKTPOHHBIM OJIOKOM YIIPaBICHHUS,
HCXOJS U3 3aJ0KEHHBIX B HETO MOJIeH XapaKTepHCTHUK.
IMpumep Takux XapaKTEPUCTHK IIPEACTAaBICH Ha PH-
cyHkax | u 2. OT0 TpexMepHble MaTpHIbI 3aBUCUMO-
CTH TEMIIEPATYPhl OXTAXKIAIOIIECH KHUIKOCTH OT MacChl
MOCTYMAIOIIET0 B JIBUTATEIb BO3/yXa JUIS JIBUraTeIIs
JIETKOBOT'O aBTOMOOWIIA (pHc. 1) M CKOPOCTH JIBM>KEHHMS
TPaHCTIIOPTHOTO cpecTBa (puc. 2). B pesynbrate cpas-
HEHUS 10 MIEPBOMY M BTOPOMY TpauKy B KadecTBE
HOMHHAQJIGHON BEJIMYHMHBI TEMIIEPATYPhl OXJIAXKIA0-
el JKUAKOCTH NMPUHUMAETCs] MEHbIee 3Ha4YeHne, Ha

TEPMOCTAT MOJAETCS COOTBETCTBYIOLIEE YIPABJISIONIEEe
BO3JICHCTBHE.

Macca ecacsisaemaro sozayxa [xkr/y]
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Puc. 1. I'pagux nomunaneHoti memnepamypul oxia-
arcoarowyeti HCUOKOCMU 8 3a8UCUMOCHIU O YACTHOMbL
spawenus (n) u cmenenu HazpysKu ogueamers (Maccol

nocmynaiouje2o 8030yxa 6 Kka/4)

Homunansuas remneparypa ["C|

Puc. 2. I'papux nomunanvrol memnepamypul 0xia-
arcoarouyeti HICUOKOCmuU 8 3a6UCUMOCIU O CKOPOCMU
aemomobuns (V) u memnepamypor nocmynaiowe2o
6030yxa (t)

YCTaHOBIIEHO, YTO IBHIaTellb JIETKOBOTO aBTO-
MoOmis pabotaet Hambonee FPPEKTHBHO TPH TEMIIE-
patype oxuaxaaromiei xunkoctu 95+110°C B pexxume
YACTUYHBIX HArpy30k U 85+95°C mpwu MOIHOM Harpys-
ke asuratens (puc.3) [5].

OCOOEHHOCTBIO YIPABICHUSI TEPMOCTATOM SIBJIsI-
€TCs TO, 4TO OH cpabaThiBaeT TOJBKO TOTAA, KOTIa
(akTHUeckas BeJIMYMHA TEMIIEPaTyphbl OXJIaXKAAroIIei
KHUJIKOCTH BBIXOJUT 32 MPEJebl MOJsl JOIMyCcKa ee HO-
MHUHAJIBHON BEJIMYHMHBL. BKIIOUEHHE BEHTHISATOpA U
WHTEHCHBHOCTh €ro paboThl OCYILIECTBISIETCS TaKXKe
[0 KOMaHJe 3JIEKTPOHHOro OJIOKa yNpaBJeHUs, B CO-
OTBETCTBHHU C 3aJI0KEHHBIMU B HETO MOJISIMHU XapaKTe-
pucTHK (puc.4).

HecMoTpst Ha rnepeduciieHHbIe JOCTOMHCTBA, Ta-
Kas CUCTeMa OXJIXKJICHWS HE B COCTOSHUHM HHUBEIHPO-
BaTh TJIABHBIA HEIOCTAaTOK TPAJAUIUOHHOW CHCTEMBI
OXJIXKICHHS: HEONTHMAJIbHYIO CKOPOCTh BHIKCHHS
OXJIQXKTAIOIIEH JKUIKOCTH B 3aBHCUMOCTH OT PEKUMa
pabotel pBurarens. [lomuMo 3TOrO, MpPEITOKEHHAS
CHCTeMa HMMEeT Pa3BEeTBJICHHYIO CHUCTEMY KAaHAJIOB U
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CJIOXKHYIO KOHCTPYKIHUIO pacOpCACIUTEId OXJIaXKAar0-
Hleﬁ KUAKOCTH, YTO OTpHULATCIBbHO CKAa3bIBACTCA Ha

HaJCXKHOCTHU CUCTCMBI.

A
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Puc. 3. 3uauenue onmumansnoii memnepamypoi 08UAMest 8 3a8UCUMOCTIU ONL PEICUMA €20 PAbOmbl

Bonee nporpeccuBHOM KOHCTPYKUUEH SBISAETCS
CHCTEMa C JJIEKTPUYECKHM BOJSIHBIM HACOCOM HIIH
JIOTIOTHUTENBHBIM 3JIEKTPUYECKHM BOJSIHBIM HAacOCOM
B cucteMe oxJaxnaeHus [6]. CTUMYJIOM K TOSIBIICHUIO
TaKUX CHUCTEM ABUJIOCH 3HAYUTCIHLHOC YBCIIMYCHUC
yIEIBPHON MOIIHOCTH M PaclpoCTPAHCHHUE B aBTOMO-
6I/IJ'IeCTpOGHI/II/I I‘I/I6pI/II[HI)IX CUJIOBBIX YCTAHOBOK, TI'J€
JIBC paboraeTt He TOCTOSIHHO.
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Puc. 4. Xapakxmepucmuka ckopocmu épawjeHus eem-
MUAMOPA CUCTHEMbI OXAANCOEHUSL 8 3ABUCUMOCIIU O
memnepamypbul U Maccvl NOCMYnaruezo 8 0guzamens

6030yxa

OCHOBHBIM MPEUMYIIECTBOM TaKOH CHUCTEMBI SIB-
JISIETCSl HE3aBUCHMOCTh CKOPOCTU IMPKYJSIIIHA OXJIa-
KTAIOMIEH YKUJIKOCTH OT YacTOTHl BPAIIEHUS KOJIEHYa-
Toro Bana. [IpuBoa BOISHOTO HAacoca OCYIIECTBISICTCS
MpPU TIOMOINM DJIEKTPUYECKOTO JABHTaTENsl, 4YacToTa
BpaIlleHUs pOoTOpa KOTOPOTO, ONpeAesieTCs 0 KOMaH-
JIe 3JICKTPOHHOTO OJIOKA YIIPABJICHUS B COOTBETCTBHH C
3aJI0)KCHHBIMU B HETO XapaKTePUCTUKAMH.

OCHOBHBIMH JJIEMEHTaMHU PAacCMaTPUBACMON CH-
CTEMBI SIBISIOTCS: JJIEKTPUUYECKUH BOASIHOM Hacoc,
9JIEKTPOHHO-YNPABISIEMBbIH TEPMOCTAT, PpaguaTop H
BEHTHJISITOPEI C AJIEKTPOIPHUBOJIOM.

K coxanenuto, MHGOpMAIMs OTHOCUTENBHO aj-
TOPUTMOB M PEXUMOB Pa0OTHI TaKOH CHCTEMBI SBISCT-
cs HemocTynHoil. Ha ocHOBe paccMOTpEHHBIX BBIILE
HCJOCTAaTKOB Tp&L[HHPIOHHOﬁ CHUCTCMbI OXJIAXKJICHUA,
chopMynupyeM OCHOBHBIC MPUHIUIBI PaOOTHI TaKOH
CUCTEMBI:

- pexxuM 3amycka u nporpesa. s obecrieueHus
CTa0MJIBHOTO 3allycKa U YCTOMYMBOH paboThI, TOILIM-
BOBO3JYIIHAST CMECh MPHUHYAUTEIHFHO O00OTalaeTCs.
OTO TPUBOIUT K TMOBHIMICHHBIM BBIOpOCAM BPEITHBIX
BEIIIECTB U YBEJIIMYEHHOMY PAacXOdy ToIHBa. Mcmoms-
30BaHME CHCTEMBI OXJQXICHHUA C JJIEKTPOHHBIM
YIIPABJIECHUEM MPOU3BOAUTEIBHOCTHIO BOASHOIO HACO-
ca T03BOJIAET B MOMEHT 3aIlyCKa CHHU3UTh 10 MHUHHU-
MaJbHO BO3MOXXHOTO YPOBHS CKOPOCTh LUPKYIALUU
OXJaKJAOIIEN KHUIKOCTH, YTO NPUBEIET K €€ aKTHB-
HOMY HarpeBy, COKpaTUT BpeMs TOCTHXKEHUS JBUTATeE-
neM paboueil TemmepaTypbl. HekoTopble HMCTOYHHMKH
YKa3bIBAIOT, YTO B MOJOOHBIX CIIydasX MOXHO IaxKe
OTKa3aThCsl OT UCHOJIb30BaHUs TepMmocTara. Ho oTcyT-
CTBUEC TEpMOCTaTa INMPUBCACT K YBCIMYCHUIO BPEMCHU
MporpeBa, Tak KaKk O00BEeM OXJIaXJAIOMIeH XUIKOCTH,
KOTOPBIN NpuaeTcs NpoKkayaTb CUCTEME, ABJISETCS 3HaA-
YUTCJIBbHBIM, WU ITOJIOXKHTCIIbHBIC BCI)(i)eKTI)I OT HCIIOJIb-
30BaHMsI CHUCTEMbI OyIyT CBEAEHBl K MHHUMYMY.
Haubonee mnpeAmodTUTENHHBIM PEUICHAEM SIBIISICTCS
HCIOJIb30BaHUE TEPMOCTATa C AJIEKTPOHHBIM YIIpaBiie-
HHUCM, KOTOpI;Iﬁ B COCTOSIHHUH FI/I6KO U3MCHATH MOMCH-
THl Hayana OTKPBITUS U MOJIHOTO OTKPBITHUS TEPMOCTA-
Ta 10 KOMaH/Ie JIEKTPOHHOTO OJIOKa YIpaBIICHHUS.

- PEXXUM IBHKCHUS C MaJioi CKOPOCTBIO IIPU BBI-
COKOM TeMIlepatype okpyxkaromei cpenasl. Kak ObLI0
CKa3aHO BBINIE, IPU TAKUX YCIOBUSAX BO3HHUKAET OMNac-
HOCTB TIeperpeBa JBUraTelNsi, 9TO 00yCIOBICHO Majlon
CKOPOCTBIO LUPKYJISIIUN OXJIAXKJAOIIEH KUJKOCTH TI0
cucreme. JKuakocTs He ycneBaeT AOCTHYb PaguaTopa
U OTBECTU TEIUIOTy B paauarope. CrnenoBaTenbHO,
NPUHYIUTEIIBHO YBEJIMYUBasg CKOPOCTb LIMPKYJISLMH
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OXJTaXAAIOLIEH KUIKOCTU IO CHUCTEME, IIPHU BKIIOYEH-
HBIX Ha MaKCHMaJIbHYIO CKOPOCTh BpAlllcHUs BEHTHUIIS-
TOpax paguaTopa, K MUHUMYMY CBOJIMTCSI ONACHOCTb
BO3HUKHOBEHHUS IIEperpeBa JBUTATeNl U IOCIELYIO-
LU BBIXOJ €T0 U3 CTPOSL.

- peXUM pE3KOM OCTAaHOBKM JABHUIaTENs IOCIE
NIIBOKEHUS Ha BbICOKOW ckopoctu. [lpennaraercs B
MOMEHT ocTaHOBkHM JIBC mnponomkaTe IUPKYJIALUIO
oxJaxaaromen xuakoctu. I[IpuuemM ckopocTb LHPKY-
JISILMY, 9acTOTa BpalllEHUs BEHTWIATOpPA paguaTropa u
BpeMsi aBTOHOMHOI pa0OTHI ONpeNeNsieTcs] AIEKTPOH-
HOHM cHCTEMOW ympaBieHHs B COOTBETCTBUU C 3aJI0-
JKEHHBIMU B HEro ajroputMamu. JlaHHoe pelieHue
0COOEHHO aKTyaJlbHO JJIsl BBICOKO(OPCHUPOBAHHBIX
JIBUTaTeNlel W JBUTATeNel, OCHAIIEHHBIX TYpOOKOM-
IIPECCOPOM.

IIpu mepedyucIeHHbIX JOCTOMHCTBAX CHCTEMBI Y
HEe €CTh HEJOCTAaTOK: 3JIEKTPUYECKUN BOJSHOM Hacoc,
HAaJ€KHOCTh KOTOPOT'O HMKE, YEM HAcoca ¢ MEXaHU4e-
CcKUM mpuBoJoM. IIporpamMma ympaBieHHsI CUCTEMOU
OXJIAX/ICHUS, B TAKOM CIJIydae, J0JKHA OBITh JOIOTHE-
Ha TOATIPOTPaMMOI pabOTHI CUCTEMBI JUIS CIIydasl BBI-
X0Jla AJIEKTPUYECKOro Hacoca u3 cTpos. [Ipu BO3HUK-
HOBEHHUU JaHHO# cutyaruu, JIBC nomkeH ObITh ocTa-
HOBJICH, a Ha WH(POPMALMOHHOE TabIO0 aBTOMOOWIISA
BEIBOJHTCSI COOTBETCTBYIOIIEE COOOICHNUE.

IIpuMmeHeHNne NPENVIOKEHHON CUCTEMBI SIBIISIETCS
palUOHAIbHBIM PEUICHUEM JJII COBPEMEHHOIO JIBUIa-
TEJNECTPOCHHUS, TIOITOMY BOIIPOC Pa3pabOTKH aIropHT-
MOB YIPABJICHUS 3JIEKTPOHHOM CUCTEMOMN OXJIAXACHHUS
SIBJIIETCSL AKTyaJIbHOM 3ajadeld Uil [BUraTelIeCTpoe-
HUS YKpauHBbL.

Takum 00pa3oM, IMpoOBeACHUE HCCICIOBAHHUN B
JTAaHHOI 00JacTH sABMISAETCA IMEPCHEKTHBHOM 3a1adei,
KOTOpasl IpeJyCMaTPUBAET: CO3JJaHUE CUCTEMBl OXJia-
JKACHUS C DJIEKTPOHHBIM YIIPaBICHUEM C HCIIOJIb30Ba-
HUEM CEpUITHO BBIIYCKAaE€MbIX 3JIEMEHTOB; CO3JaHHE
MIPOTPaMMBI YIIPABICHHUS CHCTEMOMN OXJIQXKICHHS IS
ANIEKTPOHHOTO OJIOKA YIpaBJICHUS; TOCTPOCHHUE XapaK-
TEPUCTUK  YOPABIEHUS INEKTPUYECKUM  BOJSHBIM
HACOCOM, 3JIEKTPOHHBIM TEPMOCTATOM U 3JIEKTpUYE-
CKHMM BEHTWIATOPOM CHCTEMBI; pa3paboTKa alropurMa
paboTHI IBUTATENS B aBapUHHOM PEXUME, TIPHU OTKa3e
BOJSHOIO HAcocCa; IPOBEJIECHUE KOMIUIEKCAa CpaBHU-
TEJIbHBIX UCCIIEJOBAHUI Ha MOTOPHOM CTEHJE C LIEJIBIO

ornpezneneHus 3(Q(EKTUBHOCTH IIpeUIaraeMblX perie-
HUIL.

3akJ0ueHue

Hcxozst n3 BBIIECKa3aHHOTO MOXKHO 3aKJIIOYHTh,
YTO HCIIOJB30BAHNE CHCTEMBI OXJIAKACHUS C 3JEK-
TPOHHBIM YIPABICHHEM SBISIETCSI TEM PE3EPBOM, KO-
TOPBIA TO3BOJIUT HE TOJBKO COKpPaTUTh BBIOPOCHI
BPEIHBIX BEIIECTB C OTPA0OTABIINMH I'a3aMH, CHU3UTh
pacxon TOIUIMBA, HO U HOBBICUTH HAaJEKHOCTD SKCILTY-
aTalUy JIBUTaTeNs, €ro pecypc M ynoOCTBO yIpaBie-
HUSL.

Jns  momydeHHWs TEepeYHCICHHBIX  3(PQeKToB
HEOOXOANMO TIPOBEJICHHE KOMIUIEKCa MCCIEOBATENb-
CKHX pabOT, HaNpaBJIEHHBIX HA JOCTHXXEHHE MaKCH-
MaJIbHO# 3 PEeKTUBHOCTH pabOThl KaK CHCTEMBI OXJia-
XKICHHAS C 3JCKTPOHHBIM YIIPAaBICHHEM, TaK M Bcei
SHEPreTUYECKON yCTaHOBKU.
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KoHempykuyusa ABC

CUCTEMA OXOJIOAXXEHHS ABUT'YHA 3 EJIEKTPOHUM KEPYBAHHSM
A.B. Mewkos, A.B. I'opauuit

VY cTaTTi pO3rIsSHYTI OCHOBHI POOIEMH, 10 BUHUKAIOTh IPU BUKOPHCTaHHI TPAAUIIHHOI KOHCTPYKIII CUCTEMH PiANHHOTO
OXOJIO[DKSHHSI JJIsI CY4acHOTO BHCOKO(OPCOBAHOTO JBUTYHA. BHKOHAHMII aHaNi3 iCHYIOUMX KOHCTPYKILIH, BH3HAUYCHI OCHOBHI
HAIpPSIMKH PO3BUTKY CYYacHHX CHCTEM OXOJIO/DKeHHs. BusHaueHe, 110 HaifbinbmIol eextuBHOCTI pobotu [IB3 MoxHa mocsartu
HPH BIPOBAIKEHHI B CHCTEMY OXOJIOMKEHHS ENEKTPOHHOTO PETYIIOBaHHS, IO JO3BOJUTh THYYKO YIPABIISTH TEMIIEPATypoOIO
OXOJIOJDKYIOUO] PIZIMHY 3AJIEKHO BiJl peKUMY POOOTH JABUTYHA.

COOLING SYSTEM WITH ELECTRONIC CONTROL
D.V. Meshkov, J.V. Gorajchij

The paper describes the main issues arising from the use of traditional liquid cooling system design for modern turbo-
charged engine. The analysis of existing structures, the main directions of development of modern cooling systems was made. It
was determined that the greatest efficiency of internal combustion engines can be achieved by introducing a system of electronic
control for cooling system that will allow flexibility to control the temperature of the cooling liquid, depending on the mode of
operation.
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