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Shape Optimization of Cage Rotor Slot for Inverter-Fed 3—-Phase Induction Motor

& mE-ER -
(Taek-Byung Kim - Byung-II Kwon)

Abstract - A simple analysis method for inverter-fed induction motor using F.EM and harmonic equivalent circuit is
proposed. And an optimum shape of rotor slot for 2Hp inverter-fed induction motor is determined by combining the
proposed analysis method and an optimization algorithm. Conjugate gradient method is used for the optimization
algorithm. The optimization is performed for higher efficiency and reduction of harmonic loss in the inverter-fed
induction motor. The optimization results are verified by comparing with those of the time-step F.E.A.
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Table 1. Spec. of design model
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HYsA0 2EpA g HMAHS =I|A| 2 & HAX

Mgz 43 Ry 02 [mm] 0.685 [mm)

¢ he 1.726 [mm] 0.838 [mm]

T T CEY L hs 701 [mm] 130 [mm]

Poz [h..,h:,h,,w..,w-,] wi 3452 [mm] 3813 [mm]

wz 2.446 [mm] 210 [mml]

P=P - .
RB-P'
> 32 A 44 AR 54
J

Mesh NIEAX 1SE2%0 FEAE S8 FAlw a9 8 ££93A AXE ol &t 1okwe] EHE UE
gz H-FE L S L axoA AANS 27FAAT HHEALe) v A L ¥

HAGE (A SEE $49 HE dehigz 3
AR VARPIE 23 S/pEEs AN olgst] AL AMH FEA
548 % 3 Mz

|

MY W

R'=[k, KB bW, W]
0 if not ZARKO

[=3
[=4

i VAR
—o— Initial
—=— Optimized

\
2 &85 P
1 6 12 18 24 30 36 42 48 54 60

a2 6 28 @A HXNESEME Harmonic order
Fig. 6 Flow chart for shape ptimization of rotor slot . _
9 pe P (a) AR vh(bar) A&

Bar resistance (] _
o

542



T 7

E

85

O

5 B\M
2ar

§)3_ —a— Initial
3 -a— Optimized
@L 2 ; L .

18 24 30 36 42 48 54 60
Harmoni¢ order

SEERNEPEERSS SHE

1T 6 12
(b) £FF4

O 8 o} MR QHEA v
(F T : initial-4.7[%], optimized-3.5[%]Y i)

Fig. 8 Comparison of slot inductance of the initial and the
optimized

I 3 RV HAY XS gHAle MET| EMHD
Table 3. Characteristics of motors with the initial and the
optimized slot
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