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OOPMUPOBAHUE PEXKUMA PABOTHI BOPTOBOI'O UCTOYHUKA [IUTAHUA
SJEKTPOTPAHCIIOPTHOI'O CPEJICTBA
Annomauus. Ipeonpunsma nonbIMKA Onpedeiuns ONMUMATbHbLIL DelCUM pabomvl akkKyMyJImoOpHOU Gamapeu ¢ mouKu

3PeHUsl HCUSHEHHO20 YUKAA, 0O03HAYUMb 0SPAHUYEHUs, HAKaobledemble Ha aKKyMYIAmOopHYo bamapero npu 3apsade/paspaode. Ipu-
6€0eHbl MAKHCe IKCNEPUMEHMATbHble OaHHble pabomvl OUHAMUYECKO20 UCTIOYHUKA MOKA, KOMOpPbI obecneuugaem mpebdyemvlil

pedicum pabomul bamapeu, yem yseaunusaem e€é HCU3HeHHbIL YUKIL.

Knioueewie cnosa: snexmpomparcnopm, s1eKmponpueoo, pekynepamop, CynepkoHOeHCamop, akKyMyIsAmopHas bamapest
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D. V.Vershinin, A. Y.Suslenko, V. V.Subbotin

FORMATION OF AN OPERATING MODE OF THE ONBOARD POWER SUPPLY
OF ELECTRIC VEHICLE

Abstract. In this article an attempt to define the optimum operating mode of the accumulator battery, which provides the
longest life cycle has made, the limitation which occurs during the charge/discharge modes are shown. The experimental data of
dynamic current source that provides demanded conditions for the battery, and in this way increases its life cycle are showed.
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®OPMYBAHHS PEXKXUMY POBOTHU BOPTOBOI'O /UKEPEJIA )KUBJIEHHSA
EJEKTPOTPAHCIIOPTHOI'O 3ACOBY

Anomayin. Ilpuinamo cnpoby GU3HAUUIMU ONMUMATLHULL DeXCUM pOGOMU aKYMYISIMOPHOI bamapei 3 mouKu 30py
JICUMMEBO20 YUKTLY, 6KA3AMU HA O0OMEICEHHs, W0 HAKIAOAomMs HA aKyMyIamopHi bamapei pexcumu 3apsoy/pospady. Hasedeno

MAKOJC eKCNepUMEHMANbHI  0aHl pobomu  OUHAMIYHO20 0Jicepend Cmpymy,

akymyniamoproi bamapei, 4um 30L16ULYE i HCUMMEBUL YUKT .

wo 3abesneyye nOompiOHUL pedxcum pobomu

Kniouoei cnosa: enexmpompancnopm, enekmponpugoo, pekynepamop, CynepKoHOeHcamop, akyMyisimopHa bamapest

BBenenue

CocrosiHMEe W peXHUM pPabOTBI OOPTOBOTO
ucrounnka nuranus (BUII) — akkymysnsitopHOI
Oarapeu (AB) BO MHOTOM OMpPEIENSAIOT OCHOB-
HbIE SHEPreTUYECKUE XapaKTePUCTHKH 3IIEKTPO-
tpancnoptHoro cpeacrsa (OTC, TC). B TC
npumMensitorcsi Ab pasnuuHoro Buma M MCIHOJI-
HEHHs, B 3aBHCUMOCTH OT IpeAHA3HAYEHUS.
CBuHLOBO-KHCIIOTHBIE AB, BciieacTBue Masoi
yICIBHON 3HEProOeMKOCTH, XapaKTepU3YIOTCA
60bIIMM 00BEMOM U MACCOW IPU OTHOCHUTEIb-
HOM aeweBusHe. [0 3ToM pUYrMHE OHYU LIUPOKO
UCHOJB3YI0TCS B TexHojJoruueckux TC, B KOTO-
pbix Oousbiiast Mmacca Ab mcnomnb3yercst B kaue-
cTBe OayutacTa/mpoTHBOBeca (MOTPY34YMKH, IITA-
Oenepsl 1 1p.). B maccaxupckux TC — 3ekTpo-
BEJIOCHUIIE]IbI, 3JIEKTPOCKYTEPHI, JIEKTPOMOOUIH
— yamie npumeHstorcs Ab Ha 0a3e JIHUTHEBBIX
3JIEMEHTOB Oyarofiapsi BBICOKOH yJeNbHOM

© Cmortpos E.A., Bepuunun /1.B.,

Cycnenko A.1O., Cy66otun B.B., 2013
SHEPrOEMKOCTH M, COOTBETCTBEHHO, MEHBILINX
o0BbeMax U Macce Ipu 00JIbIIeH CTOUMOCTH.
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HecmoTps Ha pasziauyuHylO OCHOBY, YIOMsI-
HyTble Ab UMEIOT psaa 00mMX CBONHCTB U 001IHe
3aKOHOMEPHOCTH H3MeHeHHs mnapameTpoB Ab
OT BHEIIHUX BO3/EHCTBUIA, KOTOpble HEOOXOIU-
MO YYUTBIBaTh NPU NPOEKTHUPOBAHUU M IKC-
ryataiun DTC. [l aHanm3a XapakTepUCTHK
BbIOEpPEM CBHHIIOBO-KUCIOTHbIE AB, Tak Kak Ha
CETOJHAIIHUN JeHb 3TOT THIl M3Y4eH JydIle
JIpyrux u no sromy tuny Ab umeercs Gonbiiee
KOJINYECTBO CTATUCTUYECKUX JaHHBIX.

ey aHaaM3a — ONpENEIUTh PEXUMBI pa-
601l AB, KOTOpBIE OOecrieyaT MaKCHUMAaJIbHYIO
JUINTEJILHOCTh JKU3HEHHOTO LHMKJIA W MaKCHU-
MaJIbHYIO Pa3psIHyIO0 eMKOCTb.

Marepuanbl ucciaenosanuii. IIpoananu-
3UpyeM BEJIMYUHY OTJaBaeMOil eMKOCTH OT Be-
JMYUHBI Pa3psIHOrO TOKa Ha MpHUMEpe paspsii-
HBIX KpHUBBIX aKKyMYJSTOPOB  CeMEWCTBa
«dryfit»A500. CemeiicTBO pa3psIHBIX KPUBBIX
s akkymysstopa A512/6,5 mpencrasieHo B
CIPAaBOYHBIX JaHHBIX U1 JaHHoro tuma Ab.
IIpuMepHBI BUJ pa3psIHBbIM KPUBBIX CBUHIIO-
BbIX Ab, Xapakrepusyroummii KapTuHy KaudecT-
BEHHO, MpejcTaBieH Ha puc. 1.
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OrpaHuuuM paspsiiHOE HaNpsHKEHUE Ha
yposae 10,5 B u onpenenum BenuuuHy paspsi-
HOU €MKOCTH ISl KaXJ0W BEJIUYUHBI pPa3psiHO-
ro toka. [loxydyeHHas 3aBUCMMOCTb IIPEICTaB-
JIeHa Ha puc.2.

ITon paspsnHOM emkocThio C, Oyzmem Imo-
HUMAaTh BEJIMYMHY €MKOCTH, oTAaHHOH Ab B
peXHUME pa3psiga HOCTOSIHHBIM TOKOM B TEUEHUE
ONPEIEIEHHOTO BPEMEHU.

HomunanbHoit emkoctbio (o Ha3bIBaeTCs
eMKOCTh, mojydeHHas npu 20-Tu 4acoBoM pas-
psae 10 MUHHUMaIbHOTro HanpspkeHus. CooTBer-
CTBEHHO HOMHHAJIBHBIM TOKOM lyg Ha3bIBaeTcs
MOCTOSIHHBIM MO BEJIMYMHE TOK, 0OecreunBaro-
muii noaHbIi paspsaa Ab 3a 20 u.

B Tabnuny cBeneHsl paspsaHbie Toku Ab,
COOTBETCTBYIOIIME UM JUIMTEIBLHOCTH paspsija,
paspsHble €MKOCTH. TOKM HpPOHOPMHPOBAHBI

[0 OTHOIIEHHUIO K 3HAUYCHUI0O HOMUHAIBLHOU eM-
koctH | / Cop v HoMuHATBHOTO TOKA | / I20.

BaxHo 00paTuTh BHUMaHUE HA HETATHBHBIC
CBOMCTBA MHTEHCHBHOTO pa3psiia:

— TIPU YBEJIMUEHUH CHUJIBI TOKA YCHIMBACTCS
3¢ ¢deKT maccHBaIlUU SIEKTPOJHONW TOBEPXHO-
ctu. B Havase peakiuu paspsizia aHO MMOKPhIBa-
eTcsl cynb(aTHBIM CcloeM, o0IamarluM 00b-
moi mnopucroctsro. llopucroctes 3TOrO CIOS
NpU JAJbHEHIIIEM pa3psje Mmajgaet, CHUXKACTCS
MaKCUMAaJIbHO BO3MOXKHAasl TJIOTHOCTh TOKa 00-
MEHa PaBHOBECHSI HA OTPHUIIATEIILHOM 3JIEKTPO-
e ot 0,8 Alem® o 0,4x10° Alcm?, uto nenaer
(aKTHUECKU HEBO3MOXHBIM JaJbHEHIIYIO HO-
HU3AIUIO CBUHIIA, OTPAHUYUBAS PA3PAIHYIO €M-
KOCTb;
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Puc. 1. Pa3psaHble KpuBbIE CBUHLIOBO-KHCIIOTHBIX aKKYMYJIITOPOB
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Puc. 2. 3aBucUMOCTD pa3psAIHON EMKOCTH OT Pa3psSAHOTO TOKa
Amnanu3 pa3psiaabix kpussix dryfit A512/6,5
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Dnexmpomawunivle 1 NOLYNPOBOOHUKOEbLE NPe0bPA306ament
[TpubnuzurensHoOe Bpemst 20 10 5,4 3,22 | 1,16 | 0,542 | 0,208 | 0,139
paspsagat,, 4
Paspsgnas emkocts, Cp, Au 6,5 6,2 599 | 525 | 452 | 3523 | 2,704 | 2,71
Pa3psaablit ToK, |, / Cyp90.e. | 005 | 0,10 | 019 | 0,31 | 0,86 | 1,85 | 4,81 7,2
Pa3psiaablit ToK, |, / 129, 0.€. 1 1,908 | 3,415 | 5,015 12 20 40 60
I'mybuna paspsna, % 100 95 92 80,8 | 695 | 54,2 | 416 | 41,7

— NIPY UHTEHCUBHOM pa3ps/ie MOBBIIIAETCS
KOHIICHTPAIIMOHHAs TOJSpU3alus, 4TO MPUBO-
IUT K CMEILEHHUIO AJIEKTPOXUMHUECKHX peak-
Ui 13 30HBI GPOHTAIBHOMN MTOBEPXHOCTH.

— YBENUYMBAIOTCS OMHYECKHE MOTEpU Ha-
OpsOKEHMs, a, 3HAYUT, ¥ MOTEPU MOIIHOCTU B
Ab.

Eme oauH BaxHBIM mapamerp — CpOK
CIy)Obl aKKymyjisTopa (MM TEXHHYECKH
pecypc, eciuM BBIpaXaThb B LHUKIAX 3apsja-
nepe3apsza).

OCHOBHOM NPUYMHONW COKpAIIEHHsI CPOKa
ciy’)k0bl AB sBISIOTCS HEoOpaTHMBbIE MpoIliec-
Cbl, NPHUBOJALINE K HCKAKCHHIO CTPYKTYpPbI
aKTHUBHBIX MAacC, COKpalleHHI0 pabodeil mo-
BEPXHOCTHU JJIEKTPOJOB. DTH MPOLECCH Ha-
OMIOAl0TCSl TJIaBHBIM 00Opa3oM MpU IUKIUY-
HOM paboTe. B pe3ynabTare TakuX MpPOIECCOB,
[0 HCTEYEHUHU OIPENICJICHHOTO CpOKa, CTaHO-
BUTCS HEBO3MOXKHBIM 3apsiJIUTh AKKyMYISTOP
10 TpeOyeMoil eMKOCTH.

Bropas npuunHa — pa3pylieHus: 3JIEeKTPo-
JI0B, KOPpPO3MOHHOE M 3PO3MOHHOE, KOTOpOE
BO3HUKAET IMOJ JEWCTBUEM TEIUIOBBIX M MeXa-
HUYECKHX Harpy3okK.

I'myGoxuit paspsn Ab mpu Takoil pabore
MOJKET NPUBECTH K PE3KOMY YXYALICHUIO €ro
XapaKTePUCTUK U CYLIIECTBEHHO COKPAaTUTh
cpok ciryxk0bI (puc. 3.). DTo cBsizaHO C pa3dpo-
COM TMapaMeTpOB €IUHHYHBIX 3JIEMEHTOB, KO-
TOpbI€ BXOJAT B COCTaB akkymynsropa. [Ipu
MUKIMYHOW paboTe pa3inyus ycyryousores,
YTO MPUBOJUT K CUCTEMATUYECKOMY HEMOJHO-
My 3apsay OJAHMX 3JEMEHTOB U MOCIeNyIoIle-
MY HUX OTKa3y B Ipolecce paspsja.

Mo>HO czenarb BBIBOJ U3 pUC. 3, YTO €M-
kocTb Ab B mpoiiecce cinyxObl UMeeT JBa BbI-
paKEHHBIX y4acTKa. Y4acTok npupabotku Ab,
CONPOBOXKIAIOLINICS HE3HAYUTEINbHBIM (0OBIY-
HO 710 10 — 20 %) yBenmuueHHEM pa3psTHON eM-
koctu Ab, m ydactok crapenus Ab, KOTOpBIii
XapaKTepU3yeTCsl MOCTENEHHBIM yYMEHbIIEHUEM
paspanHoil eMkoctH Ab, BIUIOTH 0 JONYCTH-

MOr0 MUHUMYyMa. JOMYCTUMBIM MHHUMYMOM
cunTaerca Takod m3Hoc ADb, mpu kotopom eé
paspsiiHas eMKOCTbh YMeHbIIuIach a0 60 %.

Ha ocHoBanum puc. 3 ompeneneHo mpe-
JICJIbHOE YHCIIO IUKJIOB Ui KaXk10i IiyOuHBI
paspsina. OHo coctaiisieT nopsiaka 177. 452 u
1374 nns rnyounst paspsaa 100, 50 u 30 %
COOTBETCTBEHHO. HekoTopele Mpou3BOIUTENN
AB, B uwactHoctu AB «dryfit», yrBepxmaror,
4TO pecypc OaTapeu JMHEHHO CBs3aH C IIyOu-
HOM pa3psaa, a HEITUHEHHOCTh HMMeEeT MECTO
TOJIbKO TIpHU Ii1youHe pas3psanal00%.

Ha puc. 4 nmpuBeneno rpapudeckoe conoc-
TaBJICHWE MOJYYEHHBIX HaHHBIX (KpuBas 2) ¢
JMaHHBIMH W3 Japyroro ucrounuka [3] (kpu-
Bas 1). Bynem opuenTHpoBaThCcs Ha rpaduk 1
Ha puc.4 BBHIY OOJBIIETo YHcia OMOPHBIX TO-
YeK.

Ha ocHoBaHmu puc. 4 onpeneneHa cymmap-
Hasi EMKOCTbh, OTAaHHas AB 3a BpeMs «KHU3HU».

3aBrcuMocTb cymmapHoi emxocti AB C,

OT TIyOuHBI pa3psiaa, KOTopas HOoJydeHa Mpu
paspsie 110 (UKCUPOBAHHOTO HAIPSKEHUS,
n300paxkeHa Ha puc. S.

W3 ananu3a puc. 5 BUIHO, 4TO OOjblee
UCTIOJb30BAaHUE EMKOCTH MOXET OBITh JI0C-
TUTHYTO ITyT€M YMEHbBILIEHUS TTIyOUHBI pa3zpsaa
AB. Ho MeHbIIMe BeTMYUHBI TIIyOHHBI paszpsia
(mo 30 %) moryT OBITH MMOJIYy4EHBI KaK IPHU TO-
Kax MEHBIIUX HOMUHAJIBHOI'O, TaK U OOJIBIINX
ero. Llenecoobpa3zHo BIOMpATh TaKyl0 €MKOCTh
AB, xoTopast cMoxeT o0ecrneuuTs Nnpu Tpedye-
MBIX TOKaxX U TpeOyeMol JUIMTeIbHOCTH pabo-
Thl HaUMEHBINYIO TIyOuHYy pas3psna. B tpanc-
MOPTHBIX CPEACTBAX, B KOTOPBIX JKEIATEIbHO
YMEHBUIUTh MaccorabapuTHbIe TOKa3aTeln
AB, ¥ ynydmuTh 3HEpPreTHvyecKue XapakTepu-
CTHIKH, IIeiecoo0pa3Ho 0coObiM 00pazom ¢op-
mupoBath pexuMm Ab. Ilpuuem BaxHO He
TOJIbKO YMEHBUIUTH MOTPEOIIeMbIil TOK, KaK U
OTPaHUYMUTH TOK PEKYIEpaIHH.
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Puc. 4. 3aBucUMOCTb 4Kcia HIMKIOB OT TJTyOMHBI pa3psiia

Tax kak pexum asmxenus TC onpexnenser-
Cs BOJHUTEJIEM, TO HEJOMYCTUMO OI'PAaHUYUBATH
JUHAMUKY TPaHCIIOPTHOI'O CPENCTBA, a, CIEA0-
BaTeIbHO, U TOK, YTOOBI MPOIUTH CPOK KH3-
Hu» Ab. Ho naxe npu mManbix AOMYCTUMBIX 3a-
Memienusix TC, koraa TOKM HE MPEBBIMIAIOT
KeJlaeMbIX 3HaYeHUM, Ui tuTtueBbix Ab, ycra-
HOBJICHHBIX Ha OopTy TC, CylIecTBYIOT IOMOJI-
HUTEIbHBIE OrPaHUYCHHUS.

Tak, TecToBble HcmbITanus [5] mokazanw,
YTO JUIMTEJILHOCTD IIMKJIA JKU3HHU JUTHEBLIX Ab,
B OCHOBHOM, OIIPENEISAETCS YCIOBHUAMHU 3apsiaa
¥ MaJIO 3aBUCHT OT peKuMa paspsiza (B oTiinuue
OT CBUHLOBO-KUCIOTHBIX ADB, y KOTOpBIX 3TOT
napamMeTp OY€Hb 3aBUCHUT OT TJIyOMHBI pa3psiia).

32

3apsan nutueBblX AB Ipu BBICOKOM Hampsbke-
HUU sueliku, 6onpiem 3,9 B, yckopsier nerpa-
JALUIO STYEHKHU, KOTOpasi YCUJIMBAETCs MPH yBe-
JMYEHUM YKa3aHHOTO HampspkeHus. OueBUIHO
[I03TOMY, TOBOpS 00 YCKOpPEHHOM 3apsije Ju-
tueBbix Ab 3a 20-30 muH, mpou3BOAUTENH OT-
paHMYMBaIOT ypoBeHb 3apsna 80% eMmKkocTH.
ITpu 3TOM BpeMs MOJHOIO 3apsja OT CETH CO-
CTaBNseT 6 — 8 4, YTO COOTBETCTBYET TOKY 3a-
pana (0,12 — 0,16)Cyp. [Ipu MeHbIIEM Hampsbke-
HUM s9eiiku npu Toke 3apsiaku 10 0,5C; cko-
pOCTh Aerpajanuu HezHauutenbHa. Ho oHa cy-
IIeCTBEHHO Bo3pacTaeT npu Toke 1Cx.
HemanoBa)kHO M BJIMSHUE TEMIIEpATYpHI.
MakcuManabHO JOMyCTUMBIA TOK 3apsia IpH
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0°C cocraBnsier menee 0,1Cyp, Tak Kak 3apsaka
NpY HU3KOHM TemIeparype MPUBOJIHUT K BbIAEIe-
HUIO METAJUIMYECKOTO JIUTHS Ha OTpPUIATENb-
HoM oauiektpoae [4]. [lpu Hu3Kkol Temmeparype
HEOOXOJIMMO OTPaHWYMBATh TaK XK€ U pa3ps-
HBIA TOK — mpu Temmneparype Huxe -20°C s
JUTHEBOH Oarapen OOBIYHO HEOOXOAUMO Orpa-
HUYUTh TOK Ha ypoBHE C20/5 wnm mmxke [1].
Buyrtpennee conporuBineHue surueBoid Ab
BO3pacTaeT MpH HU3KOI Temreparype U sBiser-
csl HauOOJBIIMM TIPU TPAHUYHBIX 3HAYCHUSIX
crerienu 3apsaa (100 — 80 u 20 — 0 % SOC).
Ono Oyner Tem Oouibllie, YyeM OOJIBIIE 3apsi-
HBINA/pa3psIHbIi TOK U BO3pPACTaeT MpHU YBEIH-
YeHUH cpoka dKciuryataiuu Ab [2].

B nureparype HEOIHOKpAaTHO OTMEYalach
1eNIeCO00Pa3HOCTh MPUMEHEHHS THOPHIHOTO
BUII: cynepxonaencaropo (CK) B komOuna-
n ¢ Ab. Bo3MOXKHBI pa3iiuyHbIe CXeMHBIE CO-
yeranusis CK u Ab, u BBUIY yKa3aHHBIX BBIIIE
ocoOeHHOCTell mpuMeHeHus: AB, 1O MHEHHIO
aBTOPOB, HamboJiee paAIMOHATIBHBIM SIBISIETCS
CO3JJaHME JMHAMUYECKOTO HMCTOYHUKA TOKa Ha
6a3ze CK, cBsa3anHoro ¢ Ab uepe3 peBepCHUBHBIIH
DC-DC mnpeobpa3oBatens (pekymepatop) [8].
VYka3zanHoe ycTpoiicTBo (puc.6) nomkHO obec-
NEYUTh pEATU3alHI0 CIEIYIOMNX OCHOBHBIX
(byHKITHIA:

— MIPUHATH HEOOXOAMMBIN TOK pEKyIepanuu
npu TopmoxkeHun (moaropmaxusanuu) ITC;

— OTAaTh HEOOXOAMMBIA TOK B TpeOyeMBbIi
MOMEHT BPEMEHH IpPHU pa3rOHE IS yMEHbIIe-
HUSI TUHAMHYECKHX TOKOB AB;

— o0ecrneunTh pealn3aluio BhIIICYKa3aH-
HBIX (YHKIHH MPU TPOMEKYTOUHBIX 3HAYCHHSIX

ckopoctu TC.

Ananu3 peanbHOM 3(dexkTuBHOCTH MpO-
uecca pexynepauuu ITC B cTaHAapTU30BaHHOM
pexxume ABWKeHHs (ropoickoM 1ukie) [6] mo-
Kazaj, YTO MpeJesbHbIH MaKCUMyM peKylepH-
pyemoii suepruu coctaisger 30-40 % ot 3ama-
ceHHol kuHerndeckoi 3Hepruun TC. C yuetom
1eJ1eco00pa3HOCTH pasroHa (oOecreyeHus Ju-
HaMHUYECKO# cocTaBisiromield Toka AB) 3a cuer
sHepruu CK oueBHaHO, 4TO HEOOXOAUMO J103a-
psaaute CK ot Ab 1o tpeGyemoro yposHs. Ilo-
ATOMY Pa3/eNATh SHEPIUIO PEKyNepaluu Ha J1Ba
noToka — 4yacth B Ab Ha ypoBHe TOKa 3apsna,
peKoMeHJ0BaHHOTO mpomu3BoautesnieM Ab [8],
yacth B CK, 4TOOBI 3aT€M OTOJHUTENIBHO 3a-
psoxkate CK 110 TpeGyemoro ypoBHs, Hed(hhek-
tuBHO. Kpome Toro, TpeGyeT A0MOJHUTEIBHOTO
uccnenoBaHus d3pPeKTUBHOCTh paboTel Ab mpu
4acTOM YEpeJOBAHUHU DPEXKHMOB 3apsiaa U pas-
psna, cBoiictBeHHOMY JaBwxkeHutro DTC B ro-
POJICKOM ITUKJIE, C Y4E€TOM MEepPeXOTHBIX MpO-
1eccoB B Ab 1Mo OKOHUYaHHH MPOIIECCOB 3apsiaa
U paspsiza.

TakuMm o0Opa3oMm, € Y4E€TOM OIHCAHHBIX
BBIIIIE OTPAaHUYCHUN BEIMUYMHBI 3apSIHOTO TOKA
Ab mo Temmeparype W ypOBHIO HampsKEHHS
SYCHKU TPEACTaBISETCS MPEANOYTUTEIbHBIM
BCIO DHEPTHI0 TOPMOXKEHHSI OTJaBaTh TOJIHKO B
CK, n36aBuB Ab OT mpakTHYeCKH JIOOBIX 3a-
PSAAHBIX TOKOB B Tporiecce nBukeHus TC.
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Puc. 5. 3aBucumMocTh cymMMapHO#l 3HEprun C2 OT TUIyOWHBI pa3psiia mpy pa3psie 10

(UKCUPOBAHHOTO HAIIPSKEHUS

Ha puc. 7 npexncraBnena auarpamMmma, moJgy-
YyeHHast Mpu HaTypHbIX ucnbitanusix TC [7] ¢
ruOpunasiM BUIL, peanusyrommm npeuioxeH-
HBIA anroput™M pabotel. Ha Helt mnpuseneH
¢parment nBwxenuss TC B crapTCTONHOM pe-
JKAME. TPAHCIIOPTHOE CPEACTBO PA3TOHAETCS C
MaKCHUMaJIbHBIM YCKOPEHHEM 10 CKOPOCTH B 35
KM/4, TOCJ€ Yero HaYMHAETCS 3aMEIJICHHE C
TEM JK€ YCKOPEHMEM IIPU IIOMOIIM peKylepa-
TUBHOT'O TOPMOKECHHUSL.

B nauane ¢parmenra pexkynepaTop npHBe-

IAE IBH

> —_—

neH B ucxogHoe cocrosinue: CK 3apsikeHbl 110
MaKCUMaJIbHOTO HAIPSIKCHUS.

B nauane pasrona, moka Tok paspsga Ab
(moTpebyieHHsT NPUBOJOB) HE NPEBBIIIACT 3a-
nanHoro 3HaueHusi (40 A), pexynepatop He
y4acTBYeT B mpoluiecce pazrona. Kak Toiapko Tok
paspara Ab gocTuraer 3aJaHHOTO YpPOBHS
(1,75 ¢ Ha puc. 7) BKIIOYaeTCsl peKynepaTop u
o0ecrieunBaeT TOCTOSHHBIA TOK paspsaa Ab,
MOJTHOCTBIO oOecrieunBast NOTpeOIeHne MpUBO-
JI0B U1 JOCTIKEHHS] HEOOXOAUMOM TUHAMUKH. .

> >

A IPE

Puc. 6. Ctpykrypa snepreruyeckoit cucremsl TC: Ab — akkymynsaropHas Oatapes,
CK —cynepkonaencarop, [IMK — mpeoOpaszoBarens motop—Kkoieca, MK — moTop-koneco,
OIlI — anexrponpuson, PE — pexynepartop
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Puc. 7. lnarpamma napamerpoB TC ¢ unTerpupoBanHbsiM rubpuaasmv BUTL:
1 — nanpsoxenue CK, B; 2 — nanpsokenne Ab, B; 3 — Tox npuBoyos TC, A;
4 — Tok pekymeparopa, A; 5 — Tok AB, A; 6 — ckopocts TC, kxM/4

IIpu sTom npoucxoaut paspan CK, uto ouenb
XOpOIIO BUJHO Ha AuarpaMmme. AKKyMyJns-
TopHas OaTapesi 00ecrneuynBaeT TOIbKO CTaTH-
YECKYI0 COCTaBJISIONIYIO TOKa (HEOOXOIUMYIO
JUTSL IBMOKCHHSI C TIOCTOSTHHO#M CKOPOCTBIO)

C HavyasoM peKynepaTUBHOTO TOPMOXKeE-
Hus (5 ¢ Ha puUC. 7) TOK MPUBOJOB MOJHOCTHIO
UCHOJIB3YETCS PEKYNepaTopoM JJisi 3apsiaku
CK. Kak BUJIHO M3 quarpaMmbl, HampspKEHUE
Ha CK pacreT, B HEM 3amacaeTrcsi HEprus pe-
Kynepauuu, B TO BpeMsi KOrja TOK, a, CJIeJo-
BaTENbHO, U JHEprusi, pekynepupyemas B Ab,
paBHa Hynto. I[lo oxkoHuaHuu mnpouecca Top-
MOJKEHUS, KOrjJa MPUBOJIa YK€ HE MOTYT CO3-
naBath TOK (8 ¢ Ha pwuc.7), pekynepanuu He
npoucxoaut. Pekynepupyemblil TOK CTaHO-
BUTCS PaBHBIM HYIIO, NMPHUBOJA NEPEXOIAT B
PEXUM TMHAMHYECKOTO TOPMOKEHUS 10 MOJ-
Hol octaHoBKkuU TC.

PesynbratoMm npumenenus nanHoro bUII
SBJIIETCA 3HAYUTEIIbHOE CHUKEHUE IMHKOBOM
Harpy3ku Ha ADB, 4TO, Kak OTMEYanoCh paHee,
0JIarOTBOPHO BIHUSET HA PeCypcC.

BuIBOABI

B nponecce ananuza paccMOTpEeHBI OCO-
OCHHOCTH, TMPOUCXOIAIIME B CBUHIIOBO-
KUCJIOTHBIX U JIUTUEBBIX ADB, yka3zaHbl 0CHOB-
HbI€ MapaMeTpbl, COKpALIAIOIINE KU3HEHHBIN
UMKJ. YKa3aHbl OyTH YBEJIMYEHUS KU3HEHHO-
ro IUKJIa, OJWH U3 KOTOpPHIX — BbIOOp Ab C
OONBIIUM 3aMacoM €MKOCTH, YTO OOeCleuuT
MEHBIIIYI0 TINyOuHY paspsana. Taxxe o00s3a-
TEeNbHBIM SBIAETCS oOOecmeueHue TemImepa-
TypHO# cTabunuzanuu U (GpopMUpOBaHHE Tpe-
OyeMbIX [JIsi JaHHOTO Tuma OaTtapeil ycioBui
npu 3apsge. IlpennoxeHHas cTpykTypa — Ju-
HaMHUYeCKU NCTOYHUK Toka Ha O6a3ze CK — mo-
3BOJISIET HE TOJBKO OTPAHUYUTH TIIYOUHY pa3-
psana Ab, paspsikas e€ TpeOyeMbIM TOKOM, HO
u chopmupoBaTh (MJIU TOJHOCTHEO HCKIIIO-
YHUTh) 3apsaHbIN pexuM Ab.

[IpennioxkeHHbIl aNrOpUTM pacipejene-
HUSl DHEPIUU — OTPAHUYEHUE JUHAMHYECKHX
TOokOB Ab npu pasrone Ha JONMYCTUMOM ypOB-
HE U MpPU TOPMOKEHUU Ha HYJIEBOM — obecre-
YUBaeT MEHBbIIyI0 TiIyOuHy paspsana Ab B
uukie asrxeHus TC, ycTpaHsieT BO3MOKHbIE
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HEraTMBHbIE ToOCJIeAcTBUs 3apsga Ab, dem
YBEJIUYUBAET €€ pecypc.
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