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Abstract - Currently, In many fields of research for miniaturization and high efficiency of electronic parts are being conducted in order to reduce the weight and improve efficiency of electric vehicles. therefore, In this paper, the research was conducted for the
purpose of optimal design to improve the efficiency of the motor and further reduce its size. We redesigned the distributed winding model into the concentrated winding model as an optimal design process by changing the winding method. The goal was to reduce
the specific gravity of the motor by reducing the end coil, improve the operation efficiency of the low speed section, and increase the output by changing the winding method. However, due to the concentration of the magnetic force and the increase of the leakage
magnetic flux due to the change of the winding method, the problem of the irreversible demagnetization of the magnet has occurred. In order to solve these problems, this paper analyzes the rotor design parameters that are a major factor in the irreversible
demagnetization and designs the structure to improve them. Since then, we have implemented the loss reduction and efficiency improvement design through the optimization of the Stator design parameters. Through this, it was possible to design the optimum
motor that has high reliability and high efficiency and miniaturization. Finally, to verify the reliability of the simulation results, load tests using dynamos were conducted and analyzed.

1. Introduction = The Stator and Rotor specifications of Table 1 should be the same, but the = After the rotor design, the stator's output improvement design was carried out.
distributed winding model is changed to the concentrated winding model and = As a result of analysis, T1 and T2 affect the loss due to slot fill factor and
Improvement design is aimed at improving efficiency and miniaturizing the saturation, and model characteristics deteriorate when designing without
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