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Abstract: In order to further enhance the fuel efficiency of hybrid vehicles, the optimal system efficiency
based energy management strategy for PHEV in CD mode is established to improve the electric mileage so as
to achieve the purpose of improving vehicle fuel economy. The typical working model of the system in CD
mode is analyzed. Based on the vehicle dynamics equation, the system efficiency model is derived. Taking
the required torque, the battery state of charge (SOC), motor speed as inputs of the power system, the
optimal system efficiency as goal value function, and the performance indicators as the constraint, the optimal
control laws both of the motor torque and CVT ratio in CD mode could be obtained by optimizing system
efficiency. Integrating numerical modeling and experimental data modeling methods, the numerical model,
the vehicle dynamics model and the driver model of the efficiency of key components of engine, driving

motor, CVT and power battery of the PHEV power transmission system are established based on platform of
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Matlab/Simulink. The cyclic simulation analysis of the models in New European Driving Cycle is carried out.

The simulation result shows that (1) the optimal system efficiency based energy management strategy can

make the battery operates more efficiently, the torque distributes more reasonably, and the CVT obtains

optimal control rule for PHEV in the CD model; (2) compared with the intuitive logic control strategy, the

pure electric mileage is enhanced 10.9 km, the fuel economy is increased by 15.3% ,

effectiveness of the established control strategy.

it fully manifested the

Key words: automobile engineering; optimal control rule; system efficiency; continuously variable

transmission ( CVT); plug-in hybrid electric vehicle ( PHEV ) ; charge-depleting ( CD) mode; energy

management strategy
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Fig.1 Structure of vehicle power system
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Fig. 4 Battery charge efficiency model
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