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Multi-objective Topology Optimization of Single Phase Induction Motor
Considering Electromangetics and Heat Transter

Hokyung Shim+, Heegon Moon+*, Semyung Wang+*, Myungkyun Kim»~

GIST(Gwangju Institute of Science & Technology)-,

Astract - This paper presents a new approach
regarding thermal characteristics associated with a
design of the high efficiency motor. The adjoint
variable design sensitivity equations for both
electromagnetics with respect to permeability and heat
transfer considering conduction and convection terms
are derived wusing the continuum method. For
multi-objective topology optimization, FEA is validated
in terms of electromagnetics and heat transfer by
experiments. The proposed method is applied to a
single-phase induction motor of the scroll compressor
in order to control the direction of heat flow by
maximizing/minimizing the temperature of the target
area while maintaining the efficiency.
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Fig. 1. Schematic of Experimental Setup

Fig. 2. Thermocouple Positions on Motor

REe Axpr] AF Az 29 39 2o Ueige
o, AF £Xiz 34700mpmloly old Zgol A Hu)
Hol fAskiz A& ¢ F Ak A& A(15)F o] 43}
of Arla PR 947 ANV, AF DY D E(cosh)l
e Z1AE 28 E(T), 53 A-(W)Y v=
A 4 ok, BEC AdE& G @271 9 FH
&7t 110°C7A] Ao, o2 Q&) HAd 2
=9 X3 ¥+ A3 gskA £iyd M g
dol dAlshz £& 1A A(Stator)d] A=®(End-turn)

Qe PAsigion, UL Fd Ho] HFes)o] TE
29 guige exx7) o 20°C AEYL Foltgh

Fr—. . A

~ sk

& ~ 3

Rl 3’

u,msm@saamzefsmmmmﬂgx
P !

H
e e e oo R

LIy

Fig. 3. Experimental Result
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Table 2. Boundary Condition
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Table 3. Material Property
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Table 4. Comparison between Experiments and FEA
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Fig. 5. Temperature Distribution
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Table 5. Comparison between Initial and Optimal Design
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