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Design and Simulation of Doubel-axle Drive Hybrid Electric Vehicle

ZHOU Yunshan, WANG Suzhen, ZHANG Jun, CAI Yuanchun

Engineering Research Center of Automotive Electronics and Control Technology, Ministry of Education, Hunan University,
Changsha 410082, China

Abstract In view of the complicated structure of the Hybrid Electric Vehicle (HEV), a double—axle driving system is proposed. A
traction coupled—HEV drive system for the vehicle is designed, making it a double—axle drive HEV. The vehicle can simply switch the
operating modes. A double-axle drive HEV model is established with the aid of AVL-Cruise, and its performance indices, such as the
maximum gradient, the acceleration time, the power and the fuel consumption, and the distribution of the engine’s operating points are
obtained by simulation tests. The results show that the traction coupled -HEV drive system allows the engine and the motor work
efficiently. Therefore, the fuel efficiency is improved, and the advantages in energy saving and emission reduction are significant.
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Fig. 1 Overall composition of the power system

K A% e B 4L AR L R AR B R A . KBl RS
T R 2% (HCU) , Ak 45 PREE 7 s o S s | T 1 JEL B
SR 38 R R A AT I Y & R E S ok s B A TR,
MERZh RS 45 H sz 0, B MU A 14 9102 B,
i HCU $5

x1 EESH
Table 1 Vehicle parameters
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Fig. 2 Motor force—-driving resistance curves
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Table 2 Basic parameters of the power battery
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Table 3 The operating status of double—axle drive HEV
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Table 4 Power and fuel consumption under NEDC condition
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Fig. 7 Engine operating point maps of the original car
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Fig. 8 Engine operating point maps of the designed car
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