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An Operation Algorithm for a 2 Shaft Parallel Type Hybrid Electric Vehicle
for Optimal Fuel Economy

ABSTRACT

In this paper, an operational algorithm for a 2-shaft parallel hybrid electric vehicle is suggested for the
minimization of operation cost. The operation cost is obtained as a summation of the engine fuel cost
and the motor electricity cost. The electrical cost function is estimated in case of motoring, and gener-
ating when the recuperation is carried out during the braking. In addition, weight function is introduced
in order to maintain the battery state of charge. Based on the operation algorithm, the optimal engine
operation point that minimizes the operation cost is obtained with respect to the required vehicle power
for every state of charge of battery. The optimal operation point provides the optimal power distribution
of the engine and the motor for a required vehicle power. Simulation was performed and the fuel
economy of the hybrid vehicle was compared to that of the conventional vehicle. Simulation results
showed that hybrid vehicle's fuel economy can be improved as much as 45~48% compared to the con-
ventional vehicle's.
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Table 1 Vehicle specification for simulation study

Item Value Units
Mass 1400 kg
Tire radius 0.278 m
Vehicle Proj. area 1.83 m?
Drag coef. 0.32 -
Rolling resist. 0.01514 kefikg
. Displacement. 1498 cc
Engine
Max. power 95 ps
Max. power 30(42) kw(ps)
Motor
Max. torque 12 kgfm
Type CVT
Trans-
rans Ratio range 0.45-2.45 -
mission
Final gear ratio 5.763 -
Battery Voltage 288 volt
pack Capacity 13 Ah
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