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Abstract

The Line Start Permanent Magnet Synchronous Motor (LSPMSM) has self-starting capability, and also
combines the characteristics of induction motors with permanent magnet synchronous motors, including small
size, simple structure, and high energy density. With significant improvement of the performance of the
permanent magnet, and the world in pursuit of more high-efficiency motors, motor manufacturing costs will
increase. We therefore focused on optimizing the design and analysis of LSPMSM. Firstly, we analyzed the
circuit for LSPMSM, and discuss the changes in electromagnetic torque and the asynchronous and synchronous
phase diagram. Secondly, in accordance with the design process, we optimized the magnet design. Finally, we
simulated the magnetic field using ANSYS Maxwell. For different lengths of permanent magnets, we discuss
efficiency, power factor, magnetic flux density, gap power and other electrical performance characteristics.
Finally, simulation results showed that using a W-type permanent magnet rotor yields an efficiency of up to
95%, and a power factor reaching a level of 0.8, indicating that the LSPMSM has ideal performance in terms of
capacity and efficiency.
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