94 UIEEDISS SIHSIRUIS =RE(1994, 7, 21~ 23)

AE Az AT FEATY XA <X Y4 43

EER
+ Jgdstz ArFHA

oy’

g

s FAdSR A71F8A

AaA™ gy’
sss TR A7) T

Stator Slot Shape Optimization of Induction Motors
for Iron Loss Reduction

S.B.Park™ 1I.B.Lee’

LIL.Park™

T.K.Chung™™ S.Y.lahn'

» Dept. of Electrical Eng. Seoul National University
=+ Dept. of Electrical Eng. Soongsil University
»++ Dept. of Electrical Eng. Chungang University

Abstract - In this paper, the optimum shape design
of stator slot of induction motors for iron loss
reduction is proposed. To obtain the flux
distribution in induction motors, 2-D finite element
method with voltage source is employed. The iron
loss is calculated from the iron loss data given by
the iron manufacturer. To calculate the sensitivity
of iron loss to shape variation, the sensitivity
analysis of discrete approach is used. The proposed
algorithm is applied to a 3-phase squirrel cage
induction motor. The nodes at stator slot boundary
of the induction motor are defined as design
parameters. By controlling these parameters under
the constant volume of iron, we can minimize the
iron loss. TFurthermore, the stator copper loss is
reduced by increasing the slot area. So the stator
slot area is determined at the point that the
summation of iron loss and copper loss of stator is
minimized. Since the coastraint of constant volume
of iron is nonlinear to the design parameters, the
Gradient Projection method is wused as an
optimization algorithm.
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