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Low vibration stopping method for the compressor driving motor

Taisuke Shioi*, Student member , Takahiro Kumagai™, Student member,
Keisuke Kusaka™®, Member, Jun-ichi Itoh™®, Senior member
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This paper proposes a low vibration stopping method by switching the free-run mode and the short-circuit braking mode for
a compressor. The vibration is generated by the bounce of the rotor caused by the load torque fluctuations. The proposed method
suppresses the bounce of the motor by stopping the motor during the suction process, which does not generate the large torque.
In order to stop the motor during the suction process, the proposed method switches form the free-run mode to the short-circuit
braking mode at Top Dead Center, which is starting point of the suction process. Furthermore, the inrush current during the
short-circuit braking mode is suppressed by a hysteresis current controller. The vibration is evaluated under four pressure
conditions with the conventional method and the proposed method. As the result, the proposed method achieved more than
50% reduction of the amplitude of the vibration at all four pressure conditions. Notably, the proposed method reduced the
amplitude of the vibration by 71% under the high-pressure condition.
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Fig.1. Schematic drawings of compressor.

Cylinder block
Cylinder block

1.0

0.84 < suction i COmpreSSion f (Ection
EO.G-
—
@ 041 Bottom dead center,
£0.24 BDC(180 deg) \
[ 0l

~
02l Top dead center ,TDC(0 deg)

0 90 "800 270 360
Crank angle [deg]

(a) Pressure characteristics of compressor.
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(b) Pressure characteristics in each pressure conditions.
Fig.2. Pressure characteristics of compressor.

Table 1. Experimental conditions.

Parameter Symbol Value
Rating rotation speed n 80 rps
Rating torque Tn 0.237 N*m
Polar logarithmic P 3
Winding resistance R 6.20Q
d-axis inductace Ly 76.3mH
g-axis inductace Ly 136 mH
DC-link voltage Ve 280V
Switching frequency fow 16 kHz
Dead time Td 0.5 us
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Fig.3. Line voltage waveform and acceleration sensor output.
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Fig.4. Rotation speed and acceleration sensor output by free-run.
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Fig.13. Acceleration sensor output by short brake at TDC.
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