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Design of Permanent Magnet Assisted Synchronous Reluctance
Motor with Fractional Slot Concentrated Winding

SHI Cenwei, CAI Shimeng, QIU Jiangi
(College of Electrical Engineering,Zhejiang University , Hangzhou 310027 , China)

Abstract ; In order to improve the problems of low torque density and low efficiency of synchronous reluctance motor, a
10-pole 12-slot PMa-SynRM with fractional slot and concentrated winding ( FSCW) was designed. Only alternate teeth
carried a concentrated coil in the stator, which reduces the coupling between phases and increases the self-inductance of
the windings, thereby improving the fault tolerance of the motor. The self-inductance of the winding was improved,
thereby improving the fault tolerance of the motor. In addition, with the help of permanent magnets, the difference
between inductance of d-axis and g-axis was increased, and the torque density of the motor was improved. Aiming at the
problem of large torque pulsation of the prototype, rotor asymmetric magnetic barrier structure and stator skew were used
for optimization. The simulation result shows that the torque ripple of the motor before and after the optimization is
reduced from 32.0% to 15.0% , which verifies the feasibility of the optimization method.
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Figure 4  Field distributions of FSCW
motors with different windings
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Table 3  Performance comparison of motors with different winding types
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