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Abstract

In recent years, there has been an increasing interest in electric vehicles (EVs) and
their preference over traditional vehicles that use internal combustion engines
(ICEs). This is in order to reduce the use of fossil fuels, reduce carbon dioxide
consumption, and reduce environmental risks. That is why the researchers tended to
use electric motors as alternatives to internal combustion engines (ICEs), and one of
these motors is the switched reluctance motor (SRM). SRM is simple and robust in
construction, and in addition to being mechanically and thermally robust, features
such as reliability that makes its structure fail-tolerant and the low manufacturing
cost make it very attractive. Although SRM has many features, high torque ripple,
vibration and acoustic noise are the main disadvantages of this motor, in addition to
low torque and efficiency compared to Permanent Magnet Synchronous Motor
(PMSM). This study presents the optimization of the optimal geometry parameters
(8/6 SRM - 5 kW) using one of the finite element analysis tools, which is the program
(ANSYS ELECTRONICS DESKTOP). In addition, by using the techniques of
Adaptive Multi-Objective Optimization (AMO) and Multi-Objective Genetic
Algorithm (MOGA). The conventional SRM is simulated, and its various
characteristics are demonstrated. In addition to simulating two proposed models of
the motor for improvement, the first model includes a proposal to optimize the
stator/rotor pole arc, and the second model includes a proposal for a SRM by making
slots in the stator teeth and optimize the stator/rotor pole arc with the width/depth of
the stator slot. As the motor torque was improved in both proposed models, in
addition to improving the motor characteristics of efficiency and torque ripple while
reducing the motor weight in the second proposed model. The proposed motor
improvement models were compared with the conventional motor to show the
improvement results. The study proved that the optimization (MOGA) gives better
improvement results than (AMO), as the peak torque value of the first SRM model
was improved by (60.14322%) at speed rpm (3000). In addition, the peak torque
values of the second SRM model was improved by (42.45829%) at speed (3000)
rpm. The average torque value of the first SRM model is improved by (48.92706%)
at (3000) rpm. In addition, the average torque value of the second SRM model was
improved by by (33.62832%) at speed (3000) rpm. As other SRM characteristics

were improved.



