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Fig. 1. Cross section of the induction motor.
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Fig. 2. Membership functions of the objective functions, o714 N& AA W49 740},
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Table 1. Characteristic values of the membership
functions.

fow  Fiv Siwien type

S /T teeth flux density[T] 145 155 1.65 (a)

R /T teeth flux density[ T] 1.45 1.60 170 (a)

eff. @15 kW, 3000 rpm 85 95 (b)
eff. *pf @ 45 kW, 3000 rpm  80*70 95*95 (b)
weight [ kg] 30 50 (c)

2235 2Ael 271302 x[1] =145 mm, x[2] =54,
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(a) axial length . . .
global objective function
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generation Fig. 4. Behaviour of the global objective function

during the optimization process.

(b) series conductor
Table Il. Optimization starting and ending values

start end

R/T teeth width
actual actual u

5.4 - _ - “ value K value

S /T teeth flux density[T] 1.62 0.34 1.62 0.28

R /T teeth flux density[T]  1.70 0.0 .66 038

eff. @15 kW 91.41 064 9153 0.65

“NL3IBENE
— o~ eff.*pf @45 kW, 3000 rpm  89.6*83.0 0.53 84.8*73.8 0.24
generation weight [kg] 467 017 425 037

(¢) rotor teeth width global objective function 0.0 0.24
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In this paper, the application of fuzzy decision to optimization of induction motor design is proposed. This
method can reflect the designer’s experience, view, and judgment, but also can be applied to multi-obj ective
optimization design easily, The electromagnetic performance of the induction motor are calculated by means
of the equivalent magnetic circuit method. The design method is the D’L method which is combined with
fuzzy decision and optimization algorithm, As the optimization algorithm, the evolution strategy (ES) is ap-
plied. The proposed algorithm is applied to a multiobjective optimization of an induction motor design where
the motor should have less weight and, at the same time, have higher efficiency and power factor at rated

operating points,



