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Multi-objective Topology Optimization of Magneto-Thermal Problem considering Heat Flow Rate

Hokyung Shim®, Semyung Wang®, Heegon Moon”, Kay Hameyer”
"School of Information & Mechatronics, GIST(Gwangju Institute of Science & Technology)
“Institute of Electrical Machines, RWTH Aachen University, Germany

Abstract - This research provides machine designers with some
intuition to consider both, magnetic and heat transfer effects. A
topological multi-objective function includes magnetic energy and heat
inflow rate to the system, which equals to the total heat dissipation
by conduction and convection. For the thermal field regarding the
heat inflow, introduced as a reaction force, topology design sensitivity
is derived by employing discrete equations. The adjoint variable
method is used to avoid numerous sensitivity evaluations. As a
numerical example, a C-core design excited by winding current
demonstrates the strength of the multi-physical approach.
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<J&! 4> Magnetic Flux Line of Initial(Left) and Optimal
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<# 1> COMPARISON BETWEEN INITIAL AND OPTIMAL DESIGN

Initial Optimal

Performance (Heat Flow Rate) [%] 100 103.91
Heat Transfer Rate per Volume [%] 100 138.45
Magnetic Energy of Iron Domain [%] 00 133.51
Volume [%] 100 69.34
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