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MarvucTpaHT

PI'AOY BO «HammoHaapHBIN UCCIEN0BATEILCKUN
YHUBEPCUTET «BhICIIas MIKoIa 3KOHOMUKHN

r. MockBa

MSITKUHI T'MBPUJI KAK OPTAHUYECKUM ITYTh
OT JIBC K DJIEKTPOMOBWJISIM

AHHOmMauua. cmamovs NoOcésujeHa npoodiemamuxe GHeOPeHUs U UCNOIb30BAHUS
MEeXHOI02ULL NIeKMPOKAPOB 8 COBPEMEHHBIX 20POOCKUX ycaosusx. Hccnedosanue cmpou-
JIOCb HA OCHOBE 00Ue00CMYRHOU UHDOPMAayUL, 83MOLL ¢ NPODUILHBIX AHATUMUYECKUX
catimos, u3 ecemuprou cemu Hnmepnem. Bvln npousseden ananu3 coCmosiHus polHKa
NIEKMPOMOOUIEl U U3YUeH ONbIM UX 6HeOPeHUsl 8 20POOCKUX ycaosusix. Pesyismamom
UCCNIe008aAHUA ABNAEMCSL NPEON0JHCEHUE 0 BHeOPEeHUU MEeXHONI02UU MA2K020 2ubpuoa OJis

n1agHo2o (opeanuuno2o) nepexooa om kiaccuveckux /[BC k anexmpoosucamensim.
Kniouegvie cnosa: cumu-kap, msaekuu 2ubpuo, pomopHo-10nacmHOU 08USAMEb.

B nocnennue ronpl Bce 00sblIee BHUMAHUE YIEISETCS SKOJOTMYECKOM mpoodJie-
MaTHKe, YTO MPUBOJUT K YCUJIIEHHUIO CPOCa HAa TEXHOJIOTMH, KOTOPbIE MOMOTal0T CO-
XPaHSITh OKPY’KAOIIYIO Cpey. B 7TOM KOHTEKCTE AJIeKTpOKaphl CTAaHOBATCS BCe OoJiee
MOMYJIIPHBIMU U BOCTPEOOBAHHBIMU. M3HAYAIBHO 3J€KTPOMOOMIN UCIOJIb30BAIKCH
TOJIbKO B KQ4€CTBE KOHIICTITYaJIbHBIX aBTOMOOWIICH, HO ceiluac UX MPOU3BOJCTBO U
MPOJAXKH CTPEMUTEIBHO pacTyT. OIHAKO, HE CMOTPS Ha BCE MPEUMYIIIECTBA JIEKTPO-
KapoB, UX BHEJIPEHHE B OOIIECTBEHHOE MPOCTPAHCTBO BCE €II€ COMPOBOXKAAETCS Psi-
oM nipobneM. B manHOM cTaThe MBI TOTOBOPUM O BHEAPECHUU U KAXKIOJIHEBHOM HC-
MOJIb30BAHUU 3JIEKTPOKAPOB HA MPUMEPE COBPEMEHHBIX T'OPOJCKUX aBTOMOOWIEH U

pacCMOTPpUM OCHOBHBIC HpO6J’I€MBI, BO3HHUKAIOIKUC IIPU TAKOM HCIIOJIb30BAHHNH.
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» BACKGROUND

ENTRY POINT

CITY FOR 1-2 PEOPLE. THE MAIN CONCE
CONVENIENCE AND EF
ST OETEN SUCH CARS

ALF AT THE PRESENT TIME, CARS OF THIS CLASS HAVE BECOME IN DEMAND
BECAUSE OF DENSELY POPULATED CITIES AND BECAUSE OF LESS TAX
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Puc. 1

CuTu-Kap — 3T0 KOMITAKTHBII TOPOACKOW aBTOMOOMIIb C BBICOKOW MOOMIIBHOCTBIO,
MaJICHPKUMH T'a0apuTaMH U BBICOKOHM TOTUTMBHOW 3KOHOMUYHOCTBIO (puc.l) [lepBoHa-
YaJIbHO MPEANOChUIKAMHU ISl CO3JaHusl MOA00HOT0 THUIAa aBTOMOOMIIEH ObUIA MOCIIEBO-
€HHBIE ['OJIbl, KOT'/1a MPOMBIIIIEHHOCTh TOCYJapCTB HAXOWIACh B YIAIKE U IOKYIIaTelb-
CKasl CIIOCOOHOCTb HaceJieHUs1 OblIa KpaiiHe HU3KOM, IPU 3TOM ObLIa HEOOXOIUMOCTD B
TPAHCIIOPTHBIX CPEACTBAX JMYHOM MOOWIBHOCTU. B mocrnemyromeM ciydyanauch TOM-
JMBHO-HEQTSIHbIE KPU3KCHI, KOT/1a IOTPEOUTENN CTAIN 33lyMbIBaThCsl HaJl 3KOHOMHUEH 1
CTOMMOCTBIO TOILIUBA. M ye B Hallle BpeMsi IJIaBHBIMU KPUTEPHSIMU JUISI CYLLIECTBOBAHMS
1oJI00HOTO Kj1acca aBTOMOOMIIEH CITy»aT: I'yCTOHACEIEHHOCTh FOPOJIOB, BHICOKAS TIOT-
HOCTB Tpaduka Ha I0pPOTrax U BCEBO3MOKHBIC YKOHOMUYECKHUE JIbIOTHI (Ha MOKYTIKY, 00-

CITy>KMBaHHE M TIAPKOBKY ) JUTS TIOJI00HOTO THIIA TPaHCTIOpTa (puc.2).
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» BACKGROUND TASK/SOLUTIONS VISION FINAL DESIGN
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CITY CAR. AT THE VERY BEGINNING, CARS OF THIS CLASS WERE INTENDED BOTH FOR
URBAN USE AND FOR THE NEAREST REGION. THEIR FUNCTIONALITY, CAPACITY, AND
CROSS-COUNTRY ABILITY CONTRIBUTED TO THIS, AND GASOLINE/DIESEL INTERNAL
COMBUSTION ENGINES REMOVED RESTRICTIONS ON THE DISTANCE TO WHICH IT WAS
POSSIBLE TO DRIVE SUCH CARS.

DESPITE THE SMALL SIZE OF SUCH AS, IT WAS ASSUMED THAT THEY WOULD BE IN DEMAND
AMONG SMALL FAMILIES OF UP TO 4 PEOPLE. IT IS FOR THIS PURPOSE THAT THE LAYOUT,
LANDING, LUGGAGE COMPARTMENT AND TRANSFORMABILITY OF THE CABIN WERE SO
DEEPLY AND SCRUPULOUSLY THOUGHT OUT IN THEM

Puc. 2

Ecnu mocMoTpeTs Ha CTaTUCTUKY PBIHKA TIPOJAXK IJIEKTPOMOOMIEH — TO MOKHO
3aMETHUTh, YTO C KaXIBIM TOJOM OH pacTET BCE OOMbINE U OOJIbIIe, TPH ATOM HHpa-
CTPYKTYpa I Ka)KI0JJHEBHOI'O UCIIOJIb30BAHUS U MIEPEMEILICHUS HA JAHHOM TUIIC aB-

TOMOOUIIeH (TaKaﬂ KaK 3apsAJHbIC CTaHHI/II/I) HaXOAHUTCA BCC CHIé Ha KpaﬁHe HH3KOM

ypoBHe (puc.3).

BACKGROUND

» TASK/SOLUTIONS VISION FINAL DESIGN

CHARGING STATIONS SALES

1 100%
..... 70%

2 usa 50% usa

RUSSIA — 20%

RUSSIA

100 k

m

50k »

10k I

o 1 1

A VERY SMALL AMOUNT PER 100 KM

!

THE ENVIROMENT OF USE
- e

CITY/ 100 + KILOMETERS FROM THE CITY

it e S %
5% B ‘ ‘\
Jr‘ 1||| N I|||||
/'»-fl‘l‘ I l o e LI/VF‘I,_VILI |
2008 2ae 20aG)08e 200 2045 2060 2086 Aot GLER LA R

SYSTEMATIC GROWTH

THAT'S WHY WE

E SOME TROUBLES...

Content is licensed under the Creative Commons Attribution 4.0 license (CC-BY 4.0)

oa



LleH'rp HAYYHOT0 COTPYIHHYECTBA ((”H'l'epal\“'l'llB IJIIOC»

AMEpHUKaHCKUM Hay4HBIM UCCIIEI0BATEIBLCKUN YHUBEPCUTET NIPOBEN UCCIIEIOBAHMS,
B KOTOPBIX ObUIO BBIBJIEHO, YTO AJIs1 OECIIPENSTCTBEHHOIO IEPEMELLIEHNS Ha AIIEKTPOMO-
Oowrax mo aBTopoporaM HeoOxonumo MuHUMYM 9000 3apsiTHBIX CTAHIMH Ha KasKIbli
1000000 xwureneit. Cobpas umeronuyecs ceituac uudp u miaHbl roCy1apCcTB MO PA3BUTHUIO
MHPPACTPYKTYPBI JIIs AJIEKTPOMOOWIIEH, 51 BbIBeN Tpaduk, (prc.3) Mo KOTOpOMy MOKHO
CIIeNiaTh BBIBOJ] O TOM, YTO B LIEHTpaJbHOW EBpone 1 AMeprke Heo0X0AUMOe KOJIMYECTBO
3apsAHBIX CTAaHLIMH /1711 KayK/I0THEBHOTO IIEPEMEIIEHUSI Ha HIIEKTPOMOOMIISIX TI0 aBTO/10PO-
ram OyzeT JOCTUTHyTO ToJbKo yepe3 10-15 net, B Poccuu 310T ypoBeHb OyAeT JOCTUTHYT
yepe3 2025 ner. [Ipu 3ToM NpoTsHKEHHOCTH TOPOKHOTO COOOIICHHUS, KaK U TOPOJIOB, T10-
CTOSIHHO YBEJIMUMBAETCS, U3-3a YEro Ka)KAOJAHEBHBIM MPOOET TAKUX aBTOMOOMIICH Takxke
pacrer. CymectBeHHOM npobsiemort Takux TC siBiseTcst Bpems 3apsiiky, KOTopas 3aHU-
MaeT B cpeaHeM oT 40 MUHYT JI0 OJIyTOpa 4acoB (B 3aBUCUMOCTH OT THUIIA 3aps/IKH), B TO
BpeMs1 KaKk y aBTOMOOMIIEH C KJIACCUYECKUM JIBUTATENIEM BHYTPEHHETO CTOPAHUS 3Ta MPO-
nenaypa (3ampaBka) 3aHUMaeT oObrdHO He Oosiee 10 muHYT. M3 BBIIIETIEPEUHCIICHHOTO
MOYHO C/IEaTh BBIBOJI, YTO 00J1aCTh UCIIOIBb30BaHMUS 3IEKTPOMOOMIIEH B HAIIM JIHU Yallle
BCETO OrpaHruYeHa MHOPACTPYKTYPOH (TOPOICKON YepTOi), TIPH 3TOM ITOTPEOUTENb J0JI-
KECH 3apaHee IJIAHUPOBATh CBOKO MOE3/IKY C YUETOM PACIOJIOKEHUS 3apsSAHBIX CTAHIMN 1
BpPEMEHH, KOTOpoe OYyJIET MOTPaYeHO Ha 3apsiIKy.

Nmenno 51y (hakThl yKa3bIBalOT Ha TO, YTO UMEHHO ceilyac CyIIeCTBYET OCTpas
HEO0OXOMMOCTb B CO3/IaHUU ITPOMEXKYTOUYHOTI'0 dTana (TEXHOJIOTUH ) TO3BOJISIOLIEH op-
raHuyHoO (TMIaBHO) nepeiT ot kinaccuueckux JABC, k 3eKTpoMoOuIIsIM.

MOo¢€ npenioxkeHe 3aKIFYaeTCs B UCIIOJIb30BaHUHU TEXHOJIOTUH MATKOTO (ITOCIIe-
JOBATEJIBHOI0) UCIIOIB30BaHUS POTOPHO-JIONACTHOTO ABUTATENsl B KAYECTBE CHIIOBOM
ycraHoBku (puc.4). Ha Bany storo aBuratels pacrojiaraeTcsi CUIOBOM T'€Heparop,
NpeHA3HAYCHHBIN IS 3apsiia aKKyMYJSITOPHBIX Oartapeil (CymepKOHICHCATOpPOB),
OHM B CBOIO Oyepenb MpeAHa3HayeHbl NI MOJIayd HANpsDKEHHs Ha MOTOp-KoJieca.
[ImrocamMu TaHHOW KOHUENIUU SBIISFOTCS.

1. PoropHo-nonactHoit neurarens umeet KIIJI moutu B 2 pa3za Belle, 4eM Kiac-

cuueckuit JIBC (moutu 30%, npotus 15%).
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2. MunumanbHble BRIOPOCH B OKpy»karolyto atmochepy (PJIJI moxer padboTaTsh
Ha rasy, IIp{ 3TOM IIOYTH BCETa NP MOCTOSHHOW YaCTOTE BPAILICHHS).
3. Bpewmst 3anpaBku/3apsinku Takoro TC cOOTBETCTBYET BpEMEHH 3aIlpaBKH KIlac-

cuueckoro JIBC.

» TASK/SOLUTIONS

ROTARY VANE ENGINE

WHY/ ADVANTAGES

SOFT HYBRID TECHNOLOGY (WHEN THE INTERNAL

COMBUSTION ENGINE IS NOT CONNECTED TO EITHER THE
—/ WHEELS OR THE GEARBOX, BUT IS ONLY A SOURCE OF
ELECTRICITY FOR AN ELECTRIC VEHICLE), AND THE DRIVE IS
CARRIED OUT BY ELECTRIC MOTORS (MOTOR-WHEEL) ON
EACH AXLE.

THE EFFICIENCY WITH THIS APPROACH IS ABOUT 30%, THIS IS
A AGAINST 15% WITH A CONVENTIONAL INTERNAL
} COMBUSTION ENGINE.

5.  THE RL
EREBY MINIMIZING EMISSIONS INTO THE
SURROUNDING ATMOSPHERE

Engine Generator Lithium-lon Battery

- o

o a b
Electric Drive Unit Charge Port ONG DISTANCE FUELECONOMY  NO NEED TO CHARGE SMOOTH TRANSITION

FROM ENGINE TO ELECTRIC

06

Puc. 4

braromaps BceM BBILIETIEPEUUCIICHHBIM IyHKTAM Mbl HOJIy4aeM aBTOMOOWJIb Ha
ANEKTPOTAre 0€3 HEOOXOAMMOCTH B MHOTOYACOBBIX 3apsI/IKax U ¢ OOJBILMM 3aI1acoM XO7a.
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