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Low Frequency Vibration and Noise Control and Research of Air

Conditioning Compressor Based on a Certain Pure Electric VAN
Li Fangjie, Miao Lei, Zhao Fei, Song Hanyu, Sun Junzhu
(Engineering Research Institute of Beigi Foton Automobile Co., Ltd., Beijing 102206)

[Abstract] To resolve the problems of prominent in—vehicle low—frequency noise, excessive vibration and
deteriorated ride comfort of a pure—electric VAN under multiple rotational speed conditions when the air conditioner is
turned on, an optimization study on vehicle Noise, Vibration and Harshness (NVH) is carried out. Based on the Transfer—
Path—Analysis (TPA) model of “source—path—receiver”, the vibration transfer process of the air—conditioning compressor is
analyzed, and the modal coupling mechanism between the rigid-body mode of the compressor and the modal of the
mounting bracket in the two—stage vibration isolation system is systematically revealed. Aiming at the NVH defects induced
by insufficient isolation efficiency of the vibration isolation system, a decoupling method via collaborative optimization of the
dynamic stiffness at mounting points and the stiffness of vibration—isolator rubber pads is proposed to effectively reduce
interior vibration and noise levels. Vehicle test verification demonstrates that the peak noise at 66 Hz is reduced by 14 dB
after optimization, and the subjective evaluation result reaches an acceptable level.

Key words: New energy vehicles, Air—conditioning compressor, Low frequency, Transfer path,
Dynamic stiffness, Vibration isolation
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