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Abstract

The efficiency and torque ripple of the external rotor generator for range extender are the main
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factors affecting the overall efficiency and vibration of the range extender system in electric ve-
hicles. In this paper, multi-objective genetic algorithm is used to optimize the main structural pa-
rameters of a range extender external rotor generator step by step to improve its performance
such as iron loss, permanent magnet consumption, torque ripple and back EMF waveform. First,
the finite element simulation of the target external rotor generator is established and the motor
model is parameterized. On this basis, the multi-objective genetic algorithm is used to optimize
the structural parameters such as stator structure size, rotor outer diameter and oblique pole an-
gle step by step to maximize the comprehensive performance of the target generator such as effi-
ciency and torque ripple. The research results show that after the model-based multi-objective
genetic algorithm optimization, the maximum efficiency of the target generator reaches 96%, the
high-efficiency area is significantly expanded, the torque ripple percentage is 10.02%, and the
back EMF waveform is significantly improved. The research in this paper can provide important
methodological guidance for the simulation analysis and multi-objective optimization of the outer
rotor permanent magnet generator.
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Figure 1. Flow chart of optimization method for permanent magnet motor
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Figure 4. Flow chart of multi-objective optimization genetic algorithm
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Figure 5. Population distribution of mean torque and percentage torque ripple

5. FE I S EKE R ST EE S H
4500 -
4000
3500 ) S s
30001 B o
2500 L

20001

1500

BRFE (W)

1

1000
500 +

0 -

'500 T T T T T T T
60 70 80 90 100 110 120 130

THJEERE (N-m)

Figure 6. Population distribution of mean torque and iron consumption
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Figure 7. Population distribution of mean torque and magnetic steel area
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Figure 8. Population distribution of magnetic steel area and iron consumption
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Figure 9. The results of correlation calculation of optimized variables
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Figure 10. Comparison of back potential waveforms before and after optimization
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Figure 11. Comparison of air gap magnetic density waveforms before and after optimization
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Figure 12. Motor efficiency MAP after optimization
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