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Analysis and Optimization of Air Conditioner Vibration of a
Pure Electric Vehicle

JIN Ming , LIU Weihong , CAO Jingzhe , WANG Yaqi
( Dayun Automobile Co., Ltd., Yuncheng 044000, Shanxi, China)

Abstract : The problem that the interior vibration of a pure electric vehicle is very large when the air conditioner oper-
ates at idle speed is studied. Several vibration transmission tests and modal analysis are carried out and the reason of the ob-
vious vibration is found. It is confirmed that when the air conditioning compressor works at the speed of 2 300 r/min, there is
a beat vibration between the air conditioning compressor and the cooling fan; while at the speed of 5 000 r/min, the basic fre-
quency of the compressor is coupled with its own rigid modal. Both reasons above cause the large internal vibration of the
vehicle. Eventually, by changing the speed of the air conditioning compressor from 2 300 r/min to 2 000 r/min to avoid from
the rotation frequency of the cooling fan, the magnitude of the steering wheel vibration is reduced from 0.049 g to 0.015 g.
At the same time, by increasing the bushing stiffness of the bracket structure to raise the rigid modal frequency, the basic fre-
quency of 5 000 r/min of the air conditioning compressor can be avoided so that the magnitude of steering wheel vibration is
reduced from 0.178 g to 0.029 g and the magnitude of seat rail vibration is reduced from 0.013 g to 0.006 g. This control
strategy has solved the problem of obvious vibration of the vehicle in the idling and air-conditioning condition, and has pro-
vided a guideline for setting the modal and frequency of the air conditioner systems.
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