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Fuel Economy of Ultracapacitor & Battey Hybrid vehicle Using Dynamic
Programing
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Abstract

: A battery is the primary energy source device presently used in hybrid electric

vehicle. [t can store much energy, but cannot provide enough current without inefficient units.
However, an ultracapcitor can provide much current, but cannot store much energy. It will have
better fuel economy by combining the two energy sources in parallel. The purpose of this paper is
making the simulator of the two HEV systems. The one has only battery, the other have battery and

ultarcapacitor in parallel.
optimization and prius was used for HEV model.
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2.2 Motor & Generator
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1 : current,
V.. © open circuit voltage,
Vius - bus voltage,

Rint © internal resistance,
P, © output power

2.5 Ultracapacitor
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Q- J@—1- %
2-C-R,
I : current,
V. ¢ ultracapacitor voltage,
Vs © bus voltage,
Rs : series resistance,
P, © output power,
Q : ultracapacitor charge,
C : capacitance
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Aol AE tholye] Tz o]t
tholuty) =2 oagiwlg o] gstr] Y8 FPRAS
FIP-72 cycle AF&319tl. Alghel & &£59 £
£ o] &3t prius vl Q3 HE sALLEYG 9
TEIOR gEw 2 gict ZASg= olgsan
Lk(fuel)ﬂ SoC9] °k° o] g3l thg-o 2lojr},

- 538 -



(hject = fuel + A (10
ax | 9C-9DG |
AuALE HaA SoCel AS#H &
at7] witol, FAgre] Sol g ek ol AME
aHoiTt. '

£% st

3.2 Battery & Ultra—Capacitor
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Fig. 4 Prius using Battery & Ultracapacitor

o] 22 diE gl SET AHAHE WP
2 gag Fxoltt. wElAd Ao¥HSIL Fig. 39
TFxEY o "Hasdit, AlEdHold AIRE Fol7]
A& Generatorol]l A wte FAUAE $EE A
HAAEH 9 SoC7t 0.98 ¥A gettd 2% 2ED
AHANEZ BEEE 31t vbA ZE oA viE g
9} 2EF AFAEHRE 32& 2.4A o= 9 H
£& T 3t AojHgz HAFAC

Fig. 49 7=t Fig. 39 7294 d=7 £
AANANEE F7H8I9 710 A FAZ o F7hsl=
% a3,

EAgsE gt ALEs AR fASHA oS
9] A& ALg3H Tt

jed = fuel 211

8% | HC-SC; |

He

4. AjgefojMd &3}
4.1 Battery Only

600

ey Engine Speed
. Generator Speed
400 . .. Motor Speed
N ——
H el B RS .
3 i Iy
i

20C
b
olil

-200

Speed, rad/s

-400

-600

-800

1000 L—- - 3
0 200 400 600 800 1000 1200 1400

Time. sec

Fig. 5 Speed

- 939 -

200 T T T - —
r f . T Engine Torque
Generator Torque

. -~ Motor Torque H
H v H

Torqeue, Nm

0 2(‘)0 42)0 600 82)0 1600 1260 1400
Time, sec
Fig. 6 Torque

100 T 073
A
R B

80 e 075
Y

Vehicte Velacity, km/h

Time, sec

Fig. 7 Vehicle Velocity & SoC

4.2 Battery & Ultra—Capacitor
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Fig. 10 SoC (battery & ultracapacitor)
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