132 TECHNICAL SCIENCES

OINPEJIEJIEHUE XAPAKTEPUCTHUK 3APSTHBIX CTAHIIUA
JJIA QJIEKTPOTPAHCIIOPTA
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MHorue cTpaHbl Ha CeTOHSIIHUH ICHb HaIIPaBJICHBI Ha pelIieHne OyTymux norpedHocTel B sHeprun. B 6s1cTpo
pacTyIeM U MEHSIOMEMCSI MUPE, JOCTHKEHNE YCTOHUNBOTO Pa3BUTHSI TPAHCHIOPTA CTAJIO KU3HEHHO BaKHOM MHCCH-
eif. Dnexrpomobmm (OM) npencTaBisIoT co00i OfMH M3 HanOoJee NMePCIeKTUBHBIX MyTeH K yBEINYCHUIO DHepre-
THUYECKOH O€30MacHOCTH U COKPANIEHUIO BEIOPOCOB MAapHUKOBBIX I'a30B M APYTUX 3arps3HAIONINX BEIeCTB. B cTathe
paccMaTpUBArOTCST METOABI ONTHMHU3ALUK TPUMEHEHUSI JJISKTPOTPAHCIIOPTA. 32 OCHOBY OBUI BHIOpaH 00IIEeCTBEHHBIN
TPAHCIOPT, KOTOPBIH SBIsAETCA Hanbonee ymoOHON IUIOMAAKON U anmpoOaluy HOBBIX TexHoJOrHid. IIpuMenenune
METOI0B MaTeMaTH4eCKOro MOJIeTMpoBanus B cpeae MatLab, mo3BoiseT npocuuTars SHEPreTHIECKUi OaIaHC aKKy-
MYJISITOPHON OaTape M MPOaHaIM3MPOBATh BO3MOXKHOCTh MIPUMEHEHHS B PEANIbHBIX YCIOBUSIX. DKCIIEPUMEHTATBHO

OBbLIH ONpE/eIeHb! e3/10BbIe IIUKIIBI U 10 UX Pe3y/braTaM OCYIIECTBICHO MOJCIMPOBAHNUE JIBIKEHHS IEKTpoOyca B
YCTOBHSX TPHOIMKEHHBIM K PEAJIbHBIM.
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Nowadays many countries had taken course on development of future needs of electric energy. In fast developing
and changing world, an achievement of sustainable transport has become vitally important mission. Electric vehicles
is one of the most perspective ways to increasing of electric safety and reductions of greenhouse (GHG) emissions
and other pollutions. The article discusses optimization methods of usage electric vehicles. The basis was chosen
public transport, which is the most convenient platform for testing new technologies. The application of methods of
mathematical modeling in MatLab, allows to calculate the energy balance of the battery and to analyze the possibility of
applying in the real conditions. Driving cycles had been determined experimentally and on their results were performed
modeling of driving of electric bus in conditions close to the real.
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B paGote paccmarpuBaeTcsi BapHaHThl peallM3aluy dIeKTpuueckoro auddepeHipana ¢ MUKPOIPOLECCOPHBIM
YTIPaBICHHUEM, aKTyaIbHBIC TSI SIEKTPOHAKOMHUTEIBHBIX TPAHCTIOPTHBIX CPEACTB C LEIbI0 YIPa3THEHHUS COOTBETCTBY-
IOIIEr0 MEXaHUUECKOIO y3/1a U yIy4lIeHHUs] KadecTBa YIIPaBJIEHUsI TPAHCIOPTHBIM CPEICTBOM IIPH Pa3IMYHbIX BHELI-
HUX yclnoBHsX. Llenpio paboThI SBISIIOCH CO3AaHNE MUTAMOHHON MOZIENH PAOOTHI ANEKTPUIECKOro auddepeHuana
C MHUKPOIIPOLIECCOPHBIM YIPaBICHHEM U OTJIAJIKAa MX Ha UCIBITATEeIbHOM CTEHJIE VIS MOCiIeayomeil anpodanun Ha
XOZOBOM MaKeTe TPAaHCIOPTHOTO CPEACTBA C ANMEKTPHIECKoi TpaHcmuccueit Hanbonee mmpoxo qupdepenmman npu-
MEHSIETCSl B KOHCTPYKIIMH [TPUBOJIAa aBTOMOOMIIEH, /i€ MOMEHT OT BBIXOZHOTO Bajla KOPOOKH Mepezad MOPOBHY JISITUTCS
MEJKTy MOIYyOCSIMH HPABOTO M JIEBOTO Koleca. B MONMHONPHBOAHEIX aBTOMOOMIIBHBIX TPAHCIIOPTHEIX CPEICTBAX TAKKe
MOXKET IPUMEHATbCS JUIS JIeJICHUS. MOMEHTA B 3aJJaHHOM COOTHOIIEHUM MEXJY BEAYIUMHU OCSIMU, HO CIIEAYET OTMe-
THUTB, 9TO JUIs PEIICHHS 3TOI TEXHUUECKON 3aja4ul PacIpOCTPAHEHBI KOHCTPYKIMHU 1 Oe3 nuddepennuana.
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This paper describes embodiments of the electric differential with microprocessor control. This technical problem is
important for electric and hybrid vehicles. The main goal is the abolition of the corresponding mechanical assembly through
the use of electric powertrain control system with independent drive for each axle. This will improve the quality control of
the vehicle and its safety in the long term under different external conditions. The most widely used in the construction of
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the differential drive cars where torque from the output shaft of the gearbox is equally divided between the left and right axle
shafts wheel. In four-wheel drive automotive vehicles may also be used for dividing torque in a predetermined ratio between
the major axes, but it is noted that solutions to this technical problem common design and not differential.
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K Hacrosiiemy BpeMeHH palMOHATIBHBINA YT PELLICHHS SKOJION0-3KOHOMHYECKHX MPOOJIEM TPaaULIOHHBIX aBTOMOOHIIEH
omperieieH — Co3aHue aBToTpancopTHbIX cpencTs (ATC) ¢ nprmeneHreM TroBoro tekrporpusoza (TII1), TexHonoruii yrpas-
JIEHUsI IPUBOIHBIMU MEKTPOIBUTATENSIMU TPAHCTIOPTHBIX CPEJICTB C MEXAHMUECKH HE3aBUCHUMBIMU JIBIKUTEIISIMH, KOTOPBIE MO-
T'yT CaMOCTOSITEIIFHO IV COBMECTHO MPUBO/IUTE B IBIDKCHHE aBTOTPAHCIIOPT. [ 1011 «TATOBBII A7EKTpONpHBOIDY MOpasyMeBaeTCst
AMEKTPOMEXAHMUECKYIO CUCTEMY, NPEIHA3HAYEHHYIO JUIsl MIPUBEACHNSI B JABMYKEHHE TPAHCTIOPTHOTO CPEJICTBA, COCTOSIIYIO M3
SHEProyCTaHOBKH, HIEKTPOIPUBO/IA BEIYIIMX KOJIeC M CUCTEMBI yTipariieHust. B Hactosiiee Bpemst, Takumu ATC npr3HaHBI cTaTh
rrOpHIHbIC ABTOMOOWIIN ¢ KOMOMHHPOBAHHON CHIIOBOM 3HEProyCTaHOBKOM, cocTosiel n3 JIBC u TOI, u anexrpomMoOmy, B ToMm
YpcIie C MEXaHMIECKY HE3aBHCUMBIMH JIBIKUATEISIMI, INTAHUEM OT TSATOBOH akKyMyisiTopHoH Oarapen (TAB) nm ot koMOHHI-
|POBAHHO# AEKTPHYECKON SHEProyCTaHOBKH, cocTosiieit n3 TAB u Oy(hepHOro HaKOmUTEIIs AEKTPOIHEPIUH.
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The paper considers the advanced propulsion systems for electric and hybrid vehicles, including mechanically independent
drives, review. To date, the rational way to solve the ecological and economic problems of conventional vehicles defined - creating
hybrid vehicles using traction drive, control technology drive motors vehicles with mechanically independent propulsion, which
can independently or together to propel vehicles. Currently, such exchanges recognized hybrid cars become a hybrid power plant,
consisting of the engine and traction drive and electric vehicles, including mechanically independent traction drive, powered by
the battery or combined electric power plant, consisting of battery and buffer storage device.
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OpHa 13 OCHOBHBIX 3a]1a4 CETOHS — ATO COKPAIIEHNE BPEMEHH IIUKIIA OT Ppa3pabOTKH IO TOTOBOTO MU3/EIIHNS, MHHH-
MH3aIust T0pabOTOK U, COOTBETCTBEHHO, YMEHbBIIIEHHE BPEMEHHBIX U TPYAOBBIX 3arpar. CHCTEMbI CKBO3HOTO LIU(GPOBOrO
MPOEKTUPOBAHHS, HA COBPEMEHHOM 3Talle, BKIIFOYAIOT B Ce0sl HE TOJIBKO CHCTEMbI KOMITBFOTEPHOTO MOJICIHPOBAHHS, HO
U 0051a1al0T BO3MOXKHOCTBIO OBICTPOI peanu3ali KOHCTPYKTOPCKHX M TEXHOJIOTMYECKHX PEIICHHH C MPHMEHEHHEM
TEXHOJIOIMH OBICTPOTO MPOTOTUIMPOBAHHS. Peann3alys NPUHIMITA CKBOSHOTO IIPOCKTHPOBAHHs Ga3upyeTcs: Ha HCIIONb-
30BaHUU TPEXMEPHBIX MO)Ie.]'leI\/'I Ha BCEX CTaauAX TEXHOJIOTMYECKOU IMOATOTOBKH, 5TO IMO3BOJIACT HCKIIOUHUTH OL[II/I6KI/I, HE-
n30e)KHO BO3HUKAOIIKE MIPH MepeBoze HHPOPMALIMH 13 OHOTO (opmara B APYyroif, U CHUKAET BIHSHUE YETIOBEYCCKOTO
¢axropa. CkBo3HOE 1H(POBOE MPOCSKTHPOBAHKE MTO3BOJISIET CHU3UTH CE0ECTOMMOCTh MPOIYKIIMH, HOBBICUTH P (EKTHB-
HOCTb M Ka4eCTBO, 00ECTIeYNTh CKBO3HOE YIPABIICHHE TIPOCKTOM B YCIOBHSIX IPYHIIOBOM paboThl. B crarbe mpencraBieH
onbIT HIKeroposickoro rocyIapCTBeHHOTO TeXHUUEeCKOro yHuBepcurera uM. P.E. AnekceeBa 1o BHEPEHUIO CKBO3HOTO
1 POBOTrO MPOSKTUPOBAHUS TT0 CXeMe «Hest — 3D-MojieNb — pacueT — IPOTOTHUII — TOTOBOE n3jenuey. [IpuBeneH npumep
ycnemHoﬁ peajin3aiiuu 1pu BbINTOJTHEHUU Haquo—MccneaosaTenbcxoﬁ pa6OTl:I MOJIOACKHBIM KOJIJICKTUBOM.
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One of the main objectives today — this reduction of time of a cycle from development to a finished
product, minimization of completions and, respectively, reduction of time and labor expenditure. Systems of
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