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Optimal Shape Design of a High Speed Switched Reluctance Motor
Vsing Fuzzy Set Theory
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(Changhwan Choi * Jaesun Yoo : Kyihwan Park)

Abstract -~ This paper presents a new design method for improving the torque performance of a switched reluctance
motor (SRM) for high speed applications. The drawback of the conventional design method based on the overall static
average torque maximization is that the torque control performance is degraded at high speed. On the other hand, the
proposed method optimizes the torque profile by dividing it into several regions so that it is suitable for high speed
operation. This multi-objective optimization problem is solved by using a fuzzy optimization algorithm which
incorporates a finite element method. The torque performance of the motor for various speed ranges is investigated and
the optimally designed motor shows a better performance at high speed.
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Fig. 2 Torque and inductance profiles that maximizes
average torque
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Fig. 5 (a) Torque profile and (b) inductance profile
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Table 2 Optimal 6., andf., and corresponding average
torque Tavg_a, Tave s, Tavec and Tavyg

(a) O (rpm){#A 4A| Case I | Case II | Case Il [Case IV
8./ 08 deg)] 0.0/30.0 ] 0.0/30.0 | 0.0/30.0 | 0.0/30.0 ] 0.0/30.0
Tuvg (Nm) 6.8835 49662 | 6.7763 | 65522 | 8.1704
(b) 2000rpm | 4 M| Case I | Case I | Case Il |Case IV
B o/ B¢ 76/30.3 110.0/33.4| 7.9/31.3 | 7.8/30.7 | 9.6/36.6
Twea | 01216 | -0.1361 | -0.094 | -0.1092 | -0.3912
Twen | 24980 | 19765 | 25120 | 23989 | 2.8213
Tewc | -0.1530 | -0099 | -0.2554 | -0.1525 [ -0.2224
T 48714 | 38618 | 48454 | 46809 | 5.2657
(c) 4000rpm | H ¥ A | Case ] | Case U | Case I | Case IV

0u/0. |16.9/34.9]14.9/357|152/35.1]15.0/35.0|23.0/41.6
Tuga | -0.3811 [ -0.1421 | -0.2134 | -02471 | -0.7438
Tos 16788 | 14264 | 17025 | 16222 | 18883
Towc | ~0.0473 | -0.075 | -0.1213 | -0.0908 | -0.1304
Tuw 31124 | 27376 | 3.2100 | 30558 | 3.0953
(d) 6000rpm |33 A A| Case 1 | Case II | Case III | Case IV

Ou/0. |27.3/43.8(17.9/37.7|25.4/42.4| 24.8/39.9|37.4/529
Toga | -0.4946 [ -0.1181 | -0.3761 | -0.3957 | -0.7557
Tws 1.4279 | 12071 | 14190 | 13142 | 15747
Toec | -0.0779 | -0.1310 | -0.1012 | -0.033 | -0.1223
T 23393 | 22406 | 24359 | 22789 | 20845
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