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Batarya Teknolojileri Grubu

Elektrikli Araclar Igin Eneriji




Sektorlere gore enerji kullanimi ve CO2
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eDiinyadaki enerjinin %26’°s1 dogrudan ulastirmada kullanilmakta
eDiinya CO2 emisyonunun %25°1 bu kullanimdan
kaynaklanmaktadir.

eUlastirma sektortinde yapilacak tasarruf hayati onemde



Otomotiv izin verilen CO2 emisyonu
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MAM « CO2 emisyonu [g/km]
e 1996- 184
o 1997- 182
e 1998 - 179
e 1999- 174
« 2000- 170
o 2001- 166
e 2008- 140
o 2012- 130
e 1015- 120 ACAE (European Automobile Manufacturers

Association) hedefi

*]130 g/km’1 asan kisimlar 1¢in vergi ddenecek.
*\/ergiler 2012’de %20, 2013 te %35,

2014 te %60 ve 2015°te %95 cezal1 uygulanacak
*Vergiler ara¢ bazinda degil filo bazinda uygulanacak



& EA’lar, pil teknolojileri ve beklentiler
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MAM Alternatif araclar (HEA, EA) sart
e Menazil :
© Eh *Kursun-asit,
o Glvenlik *NI-Cd,
 Hizh sarj/desarj NiMH

e Uzun Odmurld olsun eLi-iyon ve Li-polimer

- . Enerji .

Pil Tipi Spe(i;\‘; If:(/kEgr;e gl K/?/%?E;ugu I(fzﬁ?ig;
Kursun — Asit 30-50 70 120
Ni-Cd 45-80 100 181
NiMH 60-120 240 178
Li-iyon (LiCoO,) 150-190 400 140
Li-tyon (LiMnO,) 100-13 100
Li-iyon (LiFePO,) 90-120 220 150
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A Sarj edilebilir huicreler ve enerj1 yogunluklari

—TUBITAK—
MAM
Il present
future
=

5 =
= =
& sol U=
o 60
g " Pb
e B [T rdy
5 5 [ ez
= 20 4
= 0 100 200 300 400 300

Volume energy density (Wh'1)



&)

— TUBITAK—

MAM

Enerji Depolama Cozumleri

Tip-Yil 2007 2010 2014

Micro-1 VRLA VRLA&FLA |VRLA&FLA

Micro-2 VRLA&UCA |VRLA&CAP
P

Mild NiMH NiMH-Li-iyon | NiMH-Li-iyon

Strong NiMH NiMH NiMH-Li-1yon

PHEV Li-iyon Li-lyon

EV Li-iyon Li-iyon
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2006 yilinda ticari olarak trafige ¢cikan HEA'lar ve bataryalari.
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Batarya tipi Batarya Batarya
Model kapasitesi Ureticisi
(kWh)

Toyota Prius 2 NiMH 1,3 PEVE
Toyota Estima NiMH 1,9 PEVE
Toyota Highlander NiMH 1,9 PEVE
Toyota Camry NiMH 1,6 PEVE
Laxus GS450H NiMH 1,9 PEVE
Honda Civic 2 NiMH 0,9 MBI
Honda Insight NiMH 0,9 MBI
Honda Accord NiMH 0,9 Sanyo
GM Silverado NiMH 1,8 MBI
Saturn Vue NiMH 0,6 Cobasys
Ford Escape & Mariner | NiMH 2 Sanyo

PEVE, MBI = Panasonic



V) The “Super-Battery”

Is it Possible to Drive 1000km with

1 Battery Charge?

....No Problem, .....the battery will be just a little bit heavy:

Lead-Acid
30 Wh/kg
U
6.000 kg

Ni-MeH
80 Wh/kg

Y
2.250 kg

Li-lon (Today)
150 Wh/kg
Y
1.200 kg

Li-lon (Future)
>200 Wh/kg
J
<900 kg

"Super-Battery"
1500 Wh/kg
U

120 kg

Sl | £8




Charge depth (SOC)/%

Source: "Development Roadmap of Next Generation Vehicle Rechargeable Battery, 2008 by NEDO
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J.dl CS-Yuasa/Mitsubishi AE bataryalar

MAM
Boyut 1400x700x200 mm
Agirhk 200 kg
Nominal Gerilim |330 YV (88 seri hicre)
Enerji 16 kWh
Spesifik Enerji 80Wh/kg
Maks. Cikis gucu | 60kW
Hizl sarjda 125 A
surekli sarj akimi
FIYAT > $15000 (sadece batarya)
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General
Motors
Corporation

Daimler AG

JOHNSON CONTROLS-
SAFT ADVANCED
POWER SOLUTIONS

h
'h

Hitachi Vehicle
Group

Johnson
Cantrols, Inc.

Saft (France)

Citrogn

Toyota Motor 60% | panasonic EV Energy 0% P :
Corporation = = Co., Ltd. = Panasonic
h
51%
Missan Motor ’_' e T 49%
Co.ltd. || Supply Corporation (dfe===| NEC Group
«— %=
Renault 5.A.
Honda Motor ‘
Co., Ltd. Sanyo Electric
Co., Ltd.
Volkswagen < e
AG
- ium Energy GS Yuasa
Mators
Corporation Japan (LEJ) €| Corporation
P5A Peugeat

4= Capital investment

Joint development and cooperation
<= = NiMH secondary battery supply
<= Li-ion secondary battery supply




Al Dunya Akulu ara¢ Pazar tahmini (2009)
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# million vehicles p.a.
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"l Arac ve aku Ureticileri ve akulu modeller
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Developer Chemistry Expected Vehicle When
Compact Power (LG Manganese spinel, *Chevy Volt (EV) 2010 -
Chemical), A123 Doped lithium «Saturn Vue (PHEV)* 2009 ﬁ
nanophosphate *Think City (EV) 2009
Compact Power (LG Manganese spinel *Chevy Volt (EV)* 2010
Chemical),NEC *Nissan (EV) 2010 —
Panasonic EV Energy Lithium nickel cobalt Toyota (PHEV) 2010 "'"!
Johnson Controls/Saft | aluminum oxide (NCA) ‘Mercedes S400 (HEV)* | 2009 ﬁ
«Saturn Vue (PHEV) 2009
Hitachi Lithium manganese oxide | *Future GM (HEV) 2010 w
Commercially available | Lithium cobalt oxide and *Tesla Roadster (EV) 2008 %
Li-lon cells others :
Altair Nanotechnologies | Lithium titanate spinel *Phoenix (EV) 2008 __ffs‘
(anode)
Lishen Lithium iron phosphate *Miles XS500 (EV) 2009 .
o
EnerDel Lithium manganese titanate | «Think City (EV) 2009 i_




&l Arac ureticileri ve araclari

— TUBITAK—

MAM

& miev

Mitsubishi innovative Electric Vehicle

Owerall hength x width x haight

Curb weaight

Seating capacity
Max. spead

Han

oe
[driving patterm: Japan 10-15 modea)

Type

Motor Max. power
Max. torque
Drive systam
Type
Baitery Total voltage

Total enargy

3,395x1,475x1,600mm
1, DBOkg
4
130km/h

160km

Pemanant magneat synchronous
4THW

THOMN =m
Rear wheel drive

Lithium-=ion
330
16kKWh




“dl Arac ureticileri ve araclari
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 Nissan

— Nissan LEAF

— 24 KW:-h Li-lyon batarya ile 160 km menzile sahiptir.
Tam elektriklidir.

e Cheuvrolet
— Chevrolet Volt (Chevy Volt)

— Plug-in HEA formunda, 120-240VAC ile sarj
olabilen16 kW-h (8.8 kW-h kullanilir) Li-iyon batarya
lle 64 km menzile sahiptir.

 Mercedes Benz
— Mercedes S400 BlueHybrid
— Hibrit bir ara¢ olup Li-iyon bataryasi vardir.

e Tesla


http://www.chevrolet.com/pages/open/default/fuel/electric.do�
http://www.hybridcars.com/vehicle/mercedes-benz-s400-hybrid.html�
http://www.teslamotors.com/�

“dl Arac ureticileri ve araclari
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e Renault

— Fluence elektrikli ara¢ Turkiye’'de uretimi planlaniyor.
NEC ile geligtirilen Li-iyon batarya kullaniimasi
planlaniyor.

o Audi
— Audi e-tron 45 kilowatt-hour Li-iyon batarya iceriyor.
e Think

— Think City; Zebra sodium battery(Mes-Dea) ve Li-lyon
battery-EnerDel kullaniliyor.

* Volkswagen
— The Golf Blue-e-Motion

— 85 kW Li-iyon batarya ile 150 km gidebilmekte, 0 -100
km/h hizlanmasi 11.8 s ve maksimum hizi 140 km/h.


http://www.thinkev.com/�
http://www.nitrobahn.com/news/volkswagen-unveils-its-first-electric-car-the-golf-blue-e-motion-concept/�

-4l Arac ureticileri ve araclari
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Volvo

— C30 BEYV (Battery-powered Electric Vehicle), 24 kW Li-iyon batarya iceriyor ve
sadece batarya ile 93 mil gidebiliyor

« Toyota
— Prius Li-iyon bataryali plug-in electric car
 Ford
— C-max hibrit elektrikli arac Li-iyon batarya igcerecek 2013’te Avrupa’da satista
olacak.
 Porsche
— 500-Beygir Plug-In Porsche
o Ferrari

— Ferrari 599 Hybrid tretim hedefi 2015
— 60mph in just 3.5 seconds and up to 125mph in 10.4 seconds

— £300,000
 BMW

— Megacity electric car 2013’te piyasaya ¢ikacak
« Honda

— HondaEV Toyota-Panasonic EV-95 nickel metal hydride batteries ,kullaniyor
tek sarjla 100 mil yol yapiyor.



.4 Ferrari 599 Hybrid

MAM




4 Plug-In Porsche
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& Megacity electric car for 2013
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3 . S 1
A TUrkiye’de “iKLIM DOSTU KENT = ISTANBUL

I €5, exTRIKLI ARACLAR IGIN ELEKTRIK TEDARIK ve ALTYAPI™
MAM iSBIRLIGI IMZA TORENI

e Ik yerli EA Oscar 2012'de
yollarda

e 7 saat sarj, 300 km menazil,
100 km hiz

4 ~
6" - israngyL
ACRALLT AUYLUE 5|.:.11 In ENERN

IKLIM DOSTU KENT = ISTANBUL

ELEKTRIKLI ARAGLAR ICIN ELEKTRIK TEDARIK ve ALTYAP! ISBIRLIGI IMZA TORENI

Renault FIuenceZO11 'de satista

Y Uksek batarya
maliyetler1 asilamamistir


http://www.elektrikliaraba.gen.tr/�

4 TUrkiye ve EA'lar

 Akaryakit ve gazl otolarin OTV’si (%)

<1600 cc: 37
1600 cc-2000 cc: 60
>2000 cc : 84

o Elektrikli oto OTV’si (%)
<85 kW (115 beyqgir)
85-120 kW(115 beyqir) : 7
>120 KW(>162 beyqir) 15

8



&l Degerlendirme

» Elektrikli araclarda batarya aracin %43-47
maliyetini olusturmaktadir.

e Arac basina maliyet 15 000 $
dolayindadir.

e Batarya gelistiriimeden(maliyet etkin
olmadan) elektrikli araclarin piyasaya
clkma sansi cok azdir.

 Dunyada Lityum temelli arag bataryalari
calisiimaktadir.

* Hicbir ticari arac su an icin lityum batarya
iIcermemektedir.



&l Degerlendirme

e Lityum bataryalarda 3 kimyasal yapi on planda;
— LiFePO,
— LiMn,O,
— LiM,0O

e Araclarin bataryadan beklentisinin tamamen
karsilanmasi su an mumkun gorunmemektedir.

 Bu durumda elektrikli arac icin sadece sehir ici
kullanim, ozel alanlarda kullanim, yeni surus
aliskanliklari gibi cozumler gundemdedir.

e Batarya ve batarya ya alternatif teknolojilerin
arastirma gelistirmesinin yapilamasi
gerekmektedir.
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ENERJI ENTITUSU
BATARYA TEKNOLOJILERI

Tirkiye'nin gereksinimleri, misteri kurum ve kurulus talepleri AN (= Ulusal batarya sanayisinin uluslararasi pazarda rekabet
dogrultusunda prototip seviyesine kadar (iriin gelistirmek ‘ ! ' gliclini arttirmak icin Ar-Ge destegi saglamak.

BATARYA TESTLERI PATENT CALISMALARI BATARYA GELISTIRME SISTEM TASARIMI DANISMANLIK HIZMETLERI

Kursun Asit Batarya Nikel Metal Hidriir Batarya Magnezyum Bakir lyodiir Batarya Nikel Metal Hidriir Batarya Modiilii

"‘. o

e

http:/lwww.mam.gov.tr
enerji@mam.gowv.tr
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| amamlanan Projeler (HEV i¢in NIMH batarya)
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Destekleyen: Ford Otosan, Inci Akii

288 V, 27 Ah NIMH batarya




@ Son Uriin(Agirlik:%17, Hacim:%26,7 daha az)
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¥5 Cobasys

85 21 43 75
| Eski 76 25 50 69
Yeni (son) | 76 20 37 62



-4 Akill Batarya Gelistiriimesi Projesi
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TESEKKURLER

BATARYA TEKNOLOJILERI GRUBU

TUBITAK MAM
ENERJI ENSTITUSU
PK. 21, 41470 GEBZE,KOCAELI
WWW.mam.gov.tr
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