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Design and Research of Air Conditioning
Heating System for Electric Vehicles

ZHANG Hai,ZHANG Chenyu’, GUO Musheng

( School of Mechanical and Electrical Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: To address the problems of high heating power consumption and poor heating effect in a low—tempera—
ture environment, an air conditioning system of the electric vehicle is proposed to reduce the heating power consump—
tion by recycling motor waste heat for passenger cabin heating. Th motor waste heat circulation system model is estab—
lished by AMESim software and the accuracy of the model is verified by the motor waste heat heating experiment.
Then, the heat pump air conditioning heating system model is established and the accuracy of the model is checked by
the heat pump air conditioning heating experiment. Finally, the simulation model of a heat pump air conditioning sys—
tem with motor waste heat recovery is established, and the performance of motor waste heat and motor waste heat aux—
iliary heat pump air conditioning is analyzed. The experimental results show that the motor waste heat alone can meet
the heating demand under the working condition of medium vehicle speed and ambient temperature above 10 °C. The

motor waste heat—assisted heat pump air conditioner heating can effectively improve the heating efficiency. And the
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equivalent heating energy efficiency ratio can reach 3.4 under the working conditions of the motor speed of 3 000 r/

min, compressor speed of 4 000 r/min and ambient temperature of —5 °C. Under the same working condition, the

equivalent energy efficiency ratio is 48% higher than the energy efficiency ratio of the heat pump air conditioner

alone. This system can effectively improve the energy utilization rate of the electric vehicle and the heating perfor—

mance of the air conditioning system.

Key words:electric automobiles;heat pump systems;air conditioning;waste heat utilization;low temperature

heating
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Fig.1 Schematic diagram of air conditioning heating system
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Fig.2 Cooling water circulation diagram of

motor waste heat separately heating
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Fig.4 Motor waste heat circulation system model
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Fig.8 Air conditioning system model
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