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Multi-Objective Optimization Design of a Three-Phase
Induction Motor Using Genetic Algorithm

Hsiang-Hua Liu'  Jenn-Jong Shieh®  Zhong-Cun Chen'

ABSTRACT

According to the design needs, a great deal of finite element analysis softwares are available on the
market, but they can only provide the output results of the known inductor motor parameters. Therefore, it
still needs to rely on the experience of users to set the parameters of the motor and it is very time consuming
every time finite element is analyzed. Furthermore, if there is a change in the settings, a lot of time will be
spent on analyzing again and resetting. n this paper, the relationships between the parameters of the loss
of three-phase squirrel cage inductor motor and the speed-torque characteristics is used to establish the
fitness function of the genetic algorithm, finding the multi-objective optimal solutions of the inductor motor
efficiency, start torque, and maximum torque. Without increasing the volume of the three-phase squirrel
cage inductor motor the algorithm is then tossed into the finite element analysis software to be analyzed
while increasing the three-phase induction inductor motor efficiency, start torque, maximum torque and
improving the torque ripple of the three-phase squirrel cage inductor motor simultaneously. Lastly, the
feasibility and effectiveness of the proposed multi-objective optimal structure design of the three-phase
squirrel cage inductor motor using the genetic algorithm is verified by simulations and the experimental
results of the 4 hp 3-phase 6-pole squirrel cage inductor motor with multi-objective optimal structure
parameters.

Keywords: Genetic Algorithm, Optimization Design, Induction Motor, Squirrel Cage, Finite Element

Analysis.
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