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Multiobjective Design Optimization of Brushless DC Motor
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Abstract - The multiobjective optimization (MO) problem usually includes the conflicting objectives and the use of
conventional optimization algorithms for MO problem does not so good approach to obtain an effective optimal solution.
In this paper, genetic algorithm (GA) as an effective method is used to solve such MO problem of brushless DC motor
(BLDCM). 3D equivalent magnetic circuit network (EMCN) method which enables us to reduce the computational
burden is also used to consider the 3D structure of BLDCM. In order to effectively obtain a set of Pareto optimal
solutions in MO problem, ranking method proposed by Fonseca is applied. The objective functions are decrease of
cogging torque and increase of torque respectively. The airgap length, teeth width and magnetization angle of PM are
selected for the design variables. The experimental results are also shown to confirm the validity of the optimization

results.
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Fig. 4. Example of Fonseca's ranking method
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Table 2. Parameters of genetic algorithm

Number of population 16
Chromosome length 8
Representation scheme Binary
Crossover probability 0.38
Mutation probability 0.03

Generation 150
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