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Sensor-less Speed Control of PMSM for Driving Oil-free Air Compressor
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ABSTRACT

This paper suggests the sensor-less speed control of PMSM (Permanent Magnet Synchronous Motor) without the
position sensor of oil-free air compressor. It estimated d and q axis back electro motive force using Back-EMF (Electro
motive Force) observer to control sensor-less speed of PMSM. Also it used the method that tracks the information of
rotor position and speed using PLL (Phase Locked Loop) based on estimated d and q axis Back-EMF. The sensor-less
speed control of PMSM for oil air compressor application is carried out with the introduced rotor position and speed
tracking method. In this paper, the experimental characterization of the sensor-less drive is provided to verify the accuracy
of the estimated position and the performance of sensor-less control is analyzed by results obtained from the experiment.
Moreover, the potential of PMSM sensor-less drive in industrial application such as compressor drive is also examined.
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Fig. 1. Block diagram of sensor-less speed control system for PMSM.
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Table 1. Specification of PMSM.

ENS MITSUBISHI
FdHS MM-DF45K34E2-S3
Input 3AC, 335V, 95A
Output 45kW (60HP)

e e = 3800r/min
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Table 2. Error for EST theta and Ref theta of Speed case.

RPM 23H0) RPM 23HC)
1000 -9.72 2400 -8.67
1200 -10.55 2600 -9.81
1400 -9.72 2800 4.88
1600 —-8.56 3000 -5.36
1800 -9.72 3200 0
2000 -7.12 3400 5.57
2200 -7.27
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