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Topology Optimization of Magneto-thermal Systems Considering Eddy Current as Joule Heat
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Abstract - This research presents a topology optimization for
manipulating the main heat flow in coupled magneto-thermal systems.
The heat generated by eddy currents is considered in the design domain
assuming an adiabatic boundary. For a practical optimization, the
convection condition is considered in the topological process of the
thermal field. Topology design sensitivity is derived by employing the
discrete system equations combined with the adjoint variable method. As
numerical examples, 3 simple iron and a C-core design heated-up by
eddy cumrents demonstrate the strength of the proposed approach to
solve the coupled problem.
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<1# 1> Flow Chart for Optimization

€ 7oA A A4 718 E dFdojEel B4 2 HF54S
A 39 12 4 A 2ds 43 A4 48 Jdehdn g
£7) 293 #7 249 4 ¥} € A4 2 FIM R¥EE 39 2
g o] vEkon 2 A% & 14 HEY F gk

(a) Ongmal Design (b) Optlmal Design
<I§& 3> Magnetic Flux line and Temperature Coutour

<& 1> COMPARISON BETWEEN INITIAL AND OPTIMAL DESIGN

Initial Optimal

Average of Nodal Temperatures [%) 100 175.17
Heat Transfer Rate per Volume [%] 100 258.94
Magnetic Energy of Iron Domain [%] 00 504.08
Volume [%] 100 41.67
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<&l 4> C-core Model with Target Nodes and Optimal Design

<& 1) COMPARISON BETWEEN INITIAL AND OPTIMAL DESIGN

Initial Optimal

Average of Nodal Temperatures [%] 100 161.35
Heat Transfer Rate per Volume [%) 100 121.34
Magnetic Energy of Iron Domain [%] 00 101.95
Volume [%] 100 70.56
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