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Energy Analysis of an Electric Vehicle powered by Electric Double Layer Capacitors

Takashi Koike, Toshiyuki Uchida, Yoichi Hori (The University of Tokyo)

With popularization of HEV and EV, energy sources for these are widely discussed.

Electrical double layer capacitor (EDLC) has great advantages for energy storage device for future

EV/HEV, which are impossible to achieve by secondary batteries.

We have developed a novel electric vehicle powered by EDLC. In this paper, the possibility of EDLC is

explored from a viewpoint of energy analysis. Its charge-discharge behavior and fuel consumption property

will be shown to verify the effectiveness of EDLC comparing with batteries.
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Fig.1. Efficiency of capacitor while charging and
discharing
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Table 1. Comparison between Lead-acid battery
and EDLC

Lead-acid(6S) | EDLC(3S3P) | ratio

voltage 2V 97.2V 0.74
strage energy 3744Wh 144Wh 26
weight 130kg 40kg 3.25
weight of vehicle 350kg 260kg 1.35
volume 47.31 44.21 1.07
internal resistance 21m$2 22mQ 0.96
range 45km 2.5km 18

time of charging 13h 60s 780

human
command

30200V

charger
100V,150A

15kW - 4 PC
d.!]

capacitor
97.2V 110F

03 C-CoOMS2000
Fig.3. Configuration of Capacitor-COMS2
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Fig.4. Voltage changes of capacitor while con-
stant current charging
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Fig.5. Internal registance of capacitor
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Fig.6. Capacitance
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Fig.7. Voltage and current when powered by
EDLC
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Fig.8. Voltage and current when powered by
Lead-acid battery
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Table 2.

Fuel consumption (weight 450kg)

type of vehicle

fuel consumption(km/l)

C-COMS2(EDLC)

52.1

C-COMS2(Lead-acid battery)

43.9

compact car

about 30 (7

hybrid car

about 45 (7
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Alkm/kWh] = A/3.6[km/MJ]

= A/3.6 x 38.2 x 0.332 x plkm/0 0 1[]

= Ap/3.6 x 38.2 x 0.332 + 0.9[km/1]
= 391 X Ap[km/l] ............... (5)
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Fig.9. Voltage and current powered by battery
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Fig.10. Voltage and current powered by EDLC
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