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Optimization of Rule Based Strategy for Parallel Hybrid Vehicle to Improve Fuel Efficiency
Seungwon Choi * Seungjae Min

Department of Future Automotive Engineering, Hanyang University, Seoul 133-791, Korea

Abstract : This paper presents a method of the minimizing fuel consumption for the parallel hybrid electric vehicle by
using the rule-based strategy. A simulation model of the vehicle and the control logic are constructed to evaluate the fuel
efficiency. A optimization problem which minimizes the fuel consumption during a specific driving cycle is formulated.
By using the Genetic algorithm, the values of design variables as SOC range and criteria of driving power is optimized
to improve the fuel efficiency and a validity of proposed method is confirmed through the comparison of result.
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Nomenclature Com,,,,: motor command
Com,,,,, : braking command
P : power, kW TPS : acceleration command
T : torque, Nm S - engine signal
w : angular velocity, RPM SZi clu{ilch Slgg::al

SOC : state of charge, %

. . GR : gear ratio
BSFC : Brake Specific Fuel Consumption, g/(kW - h)

SOC': state of charge
HEV,,, : state of HEV

S0C,,,, : state of SOC
gainaccel: gain on the acceleration command

Subscripts

Seng © start of engine

. gainbrakes: gain on the braking command
Py - engine start power . . .
maxtorqveh: maximum braking torque for the vehicle

P,,, - wheel power

0

7, ., : torque asked by driver LME

T, gmae - Maximumengine torque

T,y * Minimum motor torque Az AEA) 7] 2936l thg o] ol
T, * MaXimum motor torque WA wj7) 7kl et TAI7E AlSske] Zeke 3
ony : angular velocity of engine Q. o2 WEaY] el B4 AFHA A%
Com,,, : engine command Zpol] T3t BAlo] YFE L 1 9 E3F S8}
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component specification
Enginge 1.6L 85kW Gasioline
Motor 45kW PM
Battery 310V 5Ah Battery
Vehicle 1400kg
Tire radius 15 in

3 1. X}=F specification
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