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Optimized Parameters of the High-Speed Single-Sided
Linear Induction Motors Using a SUMT Technique

Tsuyoshi HIGUCHI* « Sakutaro NONAKA**

The problem of optimizing the parameters of the high-speed single-sided linear induc-

tion motor (SLIM) is approached using nonlinear programing.

Five principal design parameters are chosen as the indipendent variables, and the

materials of the secondary reaction rail is expressed as their objective function. The

power factor-efficiency product, the maximum flux density in teeth and the primary

length are selected as constraint function.

Optimization problem is mathmatically formed by use of the design formulas of SLIM

approximately taking into account the end effect, skin effect and airgap leakage. The

sequential unconstrained minimization technique (SUMT) and the simplex method are used

to solve the problem.

The method is applied to the SLIM for the propulsion of the 300km/h magnetic

levitated vehicle of about 20m length and 27tons weight.
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Fig. 3 Comparison between the calculated
values by space harmonic analysis

and two dimensional approximate
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{a) Thrust and primary current

(b) Power factor and efficiency
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Table 1 Design examples of high-speed SLIM

% i =B | B A | LIM 1 LIM 2 LIM 3
HEEE ’ v, v 2,420 1,506 1,934
E | BB f | Hz 129 146 179
—IRET ' I, A 620 1,022 743
rE KVA kVA 2,597 2,666 2,489
EWT D Sn 0.080 0.075 0.065
¥ | EREHED Fn kg 1,934 2,021 1,011
FRE v, km/h 326 324 321
e—4 K L m 27.7 7.6 6.1
LiEE=d m 3 37 3
B p 78 24 24
B Ey F T mm 352 309 248
| s E 3 mm 172 267 460
7= d, mm 39 54 45
ElRAHEORT Y MY q 4 4 4
Zny b EYF ts mm 29 2 21
) Za sy WE ws | mm 23 20 16
Zmy FERX ds mm 20 31 30
R B8 10/12 10/12 10/12
1 a4 vDEK N 1 1 1
mll HOEFIEE Noh 312 96 96
Yaf VDER la mm 612 653 771
—RiEHT 1 O 0.055 0.011 0.017
—~WRFNV T 72V R x Q 0.547 0.213 0.322
SHEE Geu kg 1,527 802 740
GEE , GFe kg 715 388 392
f; AN=ANIVTIVA | g mm 10 10 10
HED SAEmE P Q-m 10.5X107® 10.5X107® 10.5X1078
TR BIRE S 1 mm 10 10 10
= | Tl =y aEER Ps Q-m 3.3X107® 3.3X1078 3.3X107¢
T =9LEAL ds mm 5 4 3
W s~y c mm 13 11 17
ZIRERE ha mm 198 290 494
1@ v =9 sEE, km Gal, ton/km 2.465 3.149 4.420
EHIEDHIREE km GFe, ton/km 15.570 22.810 38.850
EE%' FHR cosg, % 68.7 68.6 68.2
| ZhER : 7 % 88.5 90.2 91.7
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(a) Thrust-slip curve

(b) Primary current-slip curve
{c) Power factorXefficiency-slip
curve
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