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A Study on the Control to Compensate Position Sensor Error of the BLDC Motor in
an Auxiliary Air Compressor
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Abstract - Auxiliary air compressor(ACM) applied to railroad cars is a device which controls amount of compressed air in
order that pantographs can be mounted correctly on the roof of an electric train. Existing ACMs consist of dc motors and
brushes wear out due to friction with a commutator. Therefore, continuous maintenance is required. However, three phase
BLDC motors have higher power density compared to dc motors and the machine maintenance is not needed because electric
commutation is possible. The three phase generally uses hall sensors to get position information and this enables the accurate
control. This paper suggests an algorithm that compensates the errors occurred when the hall sensors have a breakdown for

stable operation.
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Fig. 1 The auxiliary air compressor(ACM) applied to the
railway vehicles
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aletrlE w* 9|
S DC Motor -
LHIAY 400 W
¢ 4= -
BASE 1700 RPM
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B - T
AR
H, - -
DC YL 80 \Y
HASY F -
ARF 5 Arms
HEd 2.2 Nm
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Fig. 2 The external circuit and the designed BLDC motor
model
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Fig. 3 The phase current and torque waveform of the
designed BLDC motor
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Fig. 4 Inverter circuit and the BLDC motor in the ACM
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Fig. 5 A 2 phase commutation method with the hall sensor
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Fig. 8 The phase current and torque waveform according
to mechanical position error of the hall sensor
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