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EneKkTpnyHa Bneya

JIOKOMOTUBA Bo3uno 3a rond BUNYLWLKap

aBTobYC HykneapHa nogmopHuua ot

Sources: www.umcycling.com/mbtabus.html, GE, Toyota




EnekTpuyHm aBTomobmnu

CONAPHO Xxubpupg,

eNeKTPUYHO
MIT CityCar EnektpuuHo co 6atepum

Sources: Honda, Toyota, GEM, MIT



LLITo e enekTpnyHO BO3nNNO?
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LLUTO E XEBIN?

O EnekTpuuHo BO3MN0 cO ABa
MOTOPMU:

(MoTop co BHaTpeLwwHOo
coropyBake (MBC)

EnekTpuueH motop (EM)

 Batepucku cucrtem 3a
CKNagupare Ha eNeKTPUYHa
eHepruja

O CraHpgapaeH NpUKAYYOoK co
e/IeKTPUYHaTa mpexa



APXUTEKTYPA HA XEBIN
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CteneHu Ha xmMbpuamnsaumja

Bo3unotoe...

Bnar/neceH

Mukpo
Xnbpupg

Xnbpua

LlenoceH Xnbpupg co

AKo...

ABTOMATCKM ro 3anunpa/crapTyBa

MOTOPOT NPW TPrHM-3anpu

Xxmbpua NPUKAYYOK
.. W
coobpakKaj s
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Kopuctn enekTpuyeH moTop Koj my
nomara Ha MOTOpPOT CO
BHATPELLUHO CoropyBake

MprmeHyBa peKynepaTUBHO KoYekre
M paboTn co HanoH Hag 60V % %

NoBpemeHO MOXe aa BO3un

KOpPUCTEjKN CamMOo eNneKTpuYeH %
MmoTop

M nonHu 6atepunte Npeky
eNeKTPUYEH NPUKIYYOK

Citroen C3 %Onda-fi 1sight™

MoTpollyBayka Ha eHepruja BO BO

Source: http://www.hybridcenter.org/hybrid-center-how-hybrid-cars-work-under-the-hood.html




KaKo ce pacnpeaenysa eHeprujata Ha ropmBoTo:
rpagcko Bo3ere

EHepreTckmn GunaHc npu LMKAYC Ha rPaacKo BO3eHe
2005 3 L Toyota Camry
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EHepreTckn 3arybu: Bo3ere Ha OTBOPEH NaT

EHepreTckn 6anaHc Npu UMKAYC Ha BO3eH€e Ha aBTonat
2005 3 L Toyota Camry
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3awTena Ha eHepruja: XmbpuaHu cuctemm

Mukpo
Xubpugort
eNMMUHUpa
aepo
3%
Pe3epBoa
Ea i 16% 13% TPKanawe
MBC =—> npeHOC > =9
ropuso 4%
100% l

Koueme
6%

3arybu Bo
3ary6bu so MBC npeHoc
76% 39,
LlenocHuot xubpupg, e Ce HamanysaaT gumeH3sumte Ha MBC Bharuot
peayuupa ePa3aBojyBarbe Ha MBC n TpKanata xnbpmp,

*MorKe UenocHo aa ro eAMMuHMpa peayuupa
moTopoT co BC
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EHepreTcku 3aryou:
[PaACcKO BO3eH€E — e/IEKTPUYHO BO3UNO

EHepreTckn 6unaHc npu rpaacko Bo3ehe
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EdunKacHOCT o4 M3BOPOT A0 TPKanaTa
(Well-to-Wheels Efficiency)

OpA M3BOPOT A0 pe3epBoapoT Op pesepBoap A0 TpKana
(1)
NPU3BOACTBO npeHoc 31% ,, IPMKAYHOK - TpKana 23%
33% 94% 76% \
L (S _‘
D aey A 224\ -ﬁ’i [ e
o7 2 3 A2 S\ : ; .- S

J’- éﬂ G 1‘@ <\ L) / ) (O

n N

=¥ 31% 76%  =23%

paduHepuja npeHoc nymna - Tpkana _/
2% 98% —80% 16% 13%

Source: http://www.nesea.org 80% 16% = 13%




g oNRID

OlIaK
U‘x

LY

\
\
\

MJIHHOBH
de-NOx  3a jarmen
.| | mecyndypusaTop mnocTpojka \
CEKJan J R \
- \l e N,
(—

KOTEN

BO3YIIECH
npejarpesay
M

MN3Bop: Annnomcka pabota Ha m-p MeTpe Pucteckn auna. en. uHr

EVs 101

FOPHIHHLIH

TYpOHHA W
reHepaTop

mymmna 3a
HANMOjHA BOIA )
KDHJ]_EH'JHTEIP H
TOITHHOPASMEHYBAY
3a Hﬂ.pilﬂﬁﬂﬂﬂT
r,..-"'




Mpngobumnskn og EB, XB, BIT

[MoedmKacHU, nomanum TpOLIOLM 3a FOPUBO,
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[ToeaHOCTaBEH NPEHOC, MOMaNKY NOABUMKHU
Ne10BU

N360p Ha ropmBo
He3aBucHu oa HadTa/eHepruja

EMUCUM 04, HEKONKY ronemm IoKaLmm ce
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[TonHeH e BO TeKOT Ha HOKTA
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Electricity Sources
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New England Electricity Capacity and Demand

Car charges here _ _ _
Combustion Turbine/Diesel

Combined Cycle

B  Pumped Storage/Other

B Oil and Natural Gas Steam

B  Renewable Sources

Coal

Nuclear Power

Capacity Peak Demand on 8/19/2009
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Power Grid Capacity

Electricity Capacity and Demand in New England
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Hours of the day, starting on 8/19/2009

COWhen BEV'’s represent 20% of the vehicle market,
they comprise only 2% of the power market

Source: McKinsey, Mike Khusid

EVs 101



Beckhard transition model

Change Equation
(Gleicher, Beckhard, Harris)
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CityCar Half-Scale Prototype

MIT Media Lab Smart Cities Group



CityCar Half-Scale Prototype

MIT Media Lab Changing Places & Smart Cities Group



(Wheel Robots)
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1.Integrated in-Wheel Motor Module — Contains electric drive motors, electric steering, braking,
suspension in one self-contained unit.

2.Utilization of by-wire controls — Electronic control of Wheel Robot provides design flexibility with
vehicle architecture and programmability of vehicle control system.

3.Lightweight Manufacture and Servicing — Economies of Scale at Wheel assembly level and
easy maintenance and replacement.

MIT Media Lab Changing Places & Smart Cities Group



Energy and Space Efficient

CityCar Target
Specifications (Unfolded)
Length: 2500mm

Width:  1700mm

Weight: 450kg

Range: 100km

R
CityCar

1000 |bs

Ford Explorer

Toyola Prius
2332 |bs

L
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CityCar Parking Ratios: 3 to 1 vs. Traditional Vehicles

4'=11" [1500 mirm)

B'-2° (2500 mm) 4'-11" (1500 mm)
CityCar (unfolded) CityCar (folded)

24'-8° (TSET mm) 15'-7" {4445 mm)

B0 {2432 mm)

5'- 8" (1724 rmm)

Folded CityCar vs. conventional 4-door sedan
Parking ratio = 3.3 : 1 MIT Media Lab Changing Places & Smart Cities Group



Contactless Inductive Charging (Wireless Power Transfer)




obility-on-Demand Systems
ALlightweight Electric Vehicle Ecosystem

GreenWheel
+ . + !+ = =
g s 3 O 1.
L 4 T -+ 1
4, 1- -q_ —l_ "l
4 WL - 4+ e
—_ s = +
L &l +
5 iy +
R o i O S

New Use Model

Users are allowed to pick up electric vehicles from
any charging station and drive to any other
charging station in a one-way sharing scheme
(point-to-point rental)

MIT Media Lab Changing Places & Smart Cities Group



Renewable Power, Energy Storage, and Smart Grids

i it n

"y With large-scale use, car
stacks throw enormous
battery capacity into the
electrical gnd.

Effective utilization of
inexpensive, off-peak
power and clean but
intermittent power
sources — solar, wind,
wave, eic.

A smart, distributed
power generation system
composed of these
sources (the entire city
as a virtual power plant)
minimizes transmission
losses.

MIT Media Lab Changing Places & Smart Cities Group



Vehicle Charge Times by Power Source

Vehicle Charge Times by Power Source

120V, 15 A: 1.8 KW 220V, 50 A: 11 KW 220V, 200 A: 44 FW 480V, 400 A- 330 KW* 480V, 1000 A: 230 KW*
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“Times calculated using ideal calculations given 100% power transfer




Artn e-mMmobunHocT

Munot npoekTH 3a enekTpomobunm

Cy6BeHuuM (oA rpasoBuUTe M IOKAJIHUTE CAMOYNpPaBU U 04, AprKaBaTa MaKegoHMja) 0 MacOBHO WKMpPEHE Ha
eNeKTPoOMOBUNNTE BO CUTE PAHTOBMU.

MUctparkyBatba M pa3BOj BO €/IEKTPOMOTOPHM MOFOHU, €NeKTPOHCKN KOMMNOHEHETU U COPUCTULMPAHA
eNIeKTPOHUKA, TexHoornja Ha batepumn, HPopmaTUYKa NoaapLIKA BO UCTaTa CMUC/IA KaKo M CUTe ApYrU
TEXHO/I0TUM BrPALEHM BO eN1eKTPOMOBMANTE 04, MEXaHUYKUN AeN0BU A0 KAPOOHCKN GUHULWIMPaAHbA.

CopaboTKka nomery cuTe CTpaHU: NPO3MBOACTBO, KPeaTopu Ha NOAUTUKU, aBTOHOMHM HaYYHWU 30HU, aKTUBUCTH,
MHOBATOPU UTH.

CTAHOAPOU3ALIUIA!
MHdpacTpyKTypa 3a eneKtpomobunm n pe-enektpuduKaumja Ha cute Hawm ypbaHu cpeguHu.
Mopame ga noyHeme of, AU3ajH A0 UMNIEMEHTaLMja CO NPOMOLIMjA BO CUTE ACMEKTU HA eleKTpoMobUAHOCTA.

Mporpamu 3a pa3Boj Ha KanayuTeTUTe BO LUMPOK CNEKTAP O TPrOBCKMUTE KOMOPM, NPOrpamm 3a
paboToCcnocobHOTO rparfaHCTBO M TPEHUMHI Nporpamum 3a TpaHchopmaumja Ha HalKTe rpagoBu BO
eNeKTPOMOBUNHN CcpeanHN.

MakKeaoHuMja mopa Aa HanpaBu CEBKYNHA CPeAHOPOYHA, @ BO NOHaTaMOLHU ¢a3u U AONTOPOYHA Nporpama 3a
enekTpomobunHocrta u ctpateruja 3a EJIEKTPOMOBU/THOCT go 2030, Koja Ke ce AoNo/HYBa

KoHcTpynpame cTpyKTypa U akTuBupare Ha POPYM 3a E-mobunHocr



KnyyHa noeHrta: TpaHcdopmaumja

Ha ypbaHuTe cpeanHu e-MobUNHOCT

KaKo Le/IMHa

NMpomouuja Ha EJIEKTPOMOBW/THOCTA Kako Hay4yHa gucumnanHa v nonynapusaynja Ha
naejata Kaj rparaHCTBOTO, HO HE WCKAYYMBO Of, MHXKEHEPCKM KapaKTep, TYKy MNOBEKe, KaKo
mpaHcgpopmayuja Ha ypbaHume cpeduUHU KAKO UenuHdad, 3a wro ke 6uaat notpebHu

COLMONOLIKO-aHTPMOJIOWKN,  KYNTYPHO-EKOHOMCKM,  YPOAHUCTUYKO-aPXUTEKTOHCKM U ApPYyrK
cneumjanusnpaHmn UCTParkyBakba, NOpaam Toa LWTO Ke ce NPOMEHU KyATypaTa BO LIE/IMHA.
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