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Motor Control : Improvement in Performance of Compressor Control for Air Conditioner
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We have developed two different driving technologies of a compressor control for the
air conditioner. The first technology is “Sine wave drive technology by voltage/current
phase difference control” that achieves the effect when compressor is driven at high-
speed. The second technology is “Rectangular wave drive technology by motor torque
control” that achieves the effect when compressor is driven at low-speed. We have
achieved various demands such as the energy saving, the noise reduction, the vibration
reduction and the operating range expansion by using these two driving technologies.
In this paper, we explain the improvement of the compressor control for the air condi-

tioner, the experimental result and the effect of the energy saving.
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Fig. 1 A method of phase difference control.
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Fig.2  Experiment result of phase difference control.
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Fig.3 Characteristic when winding turn number of

compressor motors is changed.

80
A—ri—t =it
15 6 dBIEE ey
70 -
5 O '

WERREEE)
w, DEZREH

0.20 0.32 0.50 0.80 1.25 2.00 3.15 5.00 8.00 12.5020.00
17325 % —Feiw Fohil i $ TkHz]
X 4 [EHEHEE — 2 DERE (3000min™)

Fig. 4  Noise of compressor motor.
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Method of torque control.
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Fig. 7  Vibration of compressor.
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Table 1 Change of drive system.
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Fig. 8  Waveforms when drive system is switched.
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Fig. 9  Block diagram of a compressor motor control.
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Fig. 10 Transition of period amount of power consumption.
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