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Optimal Stator Slot Design of Inverter-Fed Induction Motor for Reduction of Core and Winding
Losses

Jae Woo Kim, Byung !l Kwon
Hanyang Univ.

Abstract - In this paper, optimal stator slot shape of
3-phase inverter-fed induction motor is designed to
reduce stator core and winding losses. For the
analysis, the F.EM on 1 phase band periodic condition
in stator is coupled with harmonic equivalent circuit.
For the optimal design, the conjugate gradient method
is used as an optimizing algorithm. The stator core
and winding losses are reduced by the design method.
The results are verified by those of the time-step
finite element analysis.
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Table 1 Specification of the induction motor

te
phase 3 statorA outer 135 [mm]
dia
pole 4 # of stator %
slot
output 15 (kW] # of rotor 28
power slot
mput 20 vl | 28 | 035 (mm]
voltage length
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Fig. 1 1 phase band stator shape
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Fig. 2 Optimal design process
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Fig. 3 Design variables for stator slot shape

Ht : Height of slot top head
H2 : Height of slot body
W1 © width of slot top

W2 : width of siot bottom
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Fig. 4 Comparison of slot shapes
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Table 2 Comparison of design variables

(mm)
des_ign initial optimal
variable
H1 2.69 2.37
H2 10.00 10.48
W1 2.80 2.72
W2 1.82 1.70
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Table 3 Comparison of core losses
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Fig. 5 Comparison of winding harmonic losses
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