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Reduction method of start-up acoustic noise for permanent magnet synchronous motor(PMSM)

Kazuya Kawai*, Takahiro Kumagai, Hiroki Watanabe, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper discusses a control method for reducing start-up acoustic noise of permanent magnet synchronous motor(PMSM).

Quietness of motor drive is required in home appliances such as air conditioners and refrigerators. In this paper, the cause of the

start-up acoustic noise is analyzed from the experimental results. In addition, the V/f control method is one of the sensorless drive

method for reducing the start-up acoustic noise. As a result, the effect of reducing the acoustic noise on the verification

experiments at start-up are shown.
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Fig. 1. Startup sequence of PMSM by using 120 degree
conduction control with hall sensor.

120-deg. Sine-wave
conduction drive

M . - - W e :
O™ e NN N NN N
E [ACOUSHC nOTSeJw-bcrdy - - - - Current 2a/dv] T

3 Sound pressure [0.57 Pa/di.V] o ﬂ 1

Motor speed[0.2 p.u./div] H R £
: : [0.1 s/div]

op

Fig. 2. Phase current, sound pressure, and motor speed at
startup of 120 degree conduction control with hall sensor.
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Fig. 3. Startup sequence of PMSM with position sensorless

control.
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(a) Control block of V/f control.
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(b) Relationship between rotation speed and voltage amplitude.
Fig. 4. The detail of proposed method.
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Fig. 5. Phase current, sound pressure, and motor speed at
startup of proposed control method.
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