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Magnetization Fault Diagnosis of Concentrated Winding BLDC Motors for
Compressor
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ABSTRACT

This paper presents a novel method to diagnose magnetization faults produced during magnetization process
using stator coils of a brushless dc motor with concentrated windings. It is demonstrated that the stator coil
magnetization faults can cause a drop of energy efficiency of the brushless dc motor through computer
simulations using a magnetization fault model and efficiency test using compressors. The proposed method
diagnoses the stator coil magnetization faults by using an inverter during the brushless dc motor driving test
after the magnetization process is completed. An experimental study on the brushless dc motor for compressor
shows that the stator coil magnetization faults can be detected with high sensitivity.
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Fig. 3 Model of BLDC motor with magnetization fault
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Table 1 Compressor efficiency test result
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Fig. 4 Simulation result of the healthy BLDC motor
mode! (a)Phase currents[A], (b)Torque [Nm],
(c) Input Power[W]
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Fig. 5 Simulation result of the BLDC motor model with
magnetization fault (a)Phase currents[A],
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Table 2 Specification of a BLDC motor
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Fig. 11 Experimental result of sample 1
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