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Research on the mechanism of vehicle interior abnormal sound
caused by a certain compressor roaring
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Abstract: In this paper some solutions and optimization measures are put forward to solve the problem of abnormal
sound in a certain type of vehicle when the air conditioner is open. The compressor is proved to be the main source of the
interior abnormal sound when the Heating Ventilation and Air Conditioning System (HVACS) is turned on. Through
simulated calculation, it is found that the torsional modal frequency of rotor-armature system is close to the frequency of
abnormal sound, and the experimental results show that the natural mode frequency of the generator bracket structure is
also close to the abnormal sound frequency. The cause of generating interior abnormal sound is explained, this is because
the modal frequency of rotor-armature system is so close to that of generator bracket, which leads to the torsional res-
onance of the rotor-armature system and generating exhaust noise of compressor. Thus, improving the generator bracket

or compressor armature can significantly reduce compressor roaring and vehicle interior abnormal sound.
Key words: compressor roaring; exhaust noise; interior noise; torsional resonance
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Fig.1 Working principle diagram of rotary vane compressor
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Fig.2 Schematic diagram of jet structure
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Fig.3 Auto-power spectrums of vehicle interior noise and engine
compartment noise at 1 800 r-min” (air-conditioning on)
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Fig.4 Coherence coefficients of interior noise and engine com-
partment noise at 1 800 r-min™ (air-conditioning on)
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Fig.5 Modal test setting of generator support structure
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Fig.6 Modal frequencies of generator bracket structure
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Fig.7 Finite element model of rotor
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Table 1 The first 10 order frequencies of the rotor

ASH % Hi% Hz RS AL Hi% Hz
1 0 6 12119
2 7113 7 12126
3 7138 8 12364
4 9371 9 13402
5 9375 10 13411
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Fig.10 Finite element simulation model of rotor-armature system
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Table 2 The first 10 order frequencies of the rotor-armature

system
BESHr A% /Hz BESHr Hi% /Hz
1 0 6 1138
2 78 7 1141
3 81 8 1999
4 132 9 2000
5 782 10 2470
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Fig.12 Auto-power spectrums of vehicle interior noise
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generator bracket
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