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The Topology Optimization of Three-dimensional Cooling Fins by the Internal
Element Connectivity Parameterization Method
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Abstract

This work is concerned with the topology optimization of three-dimensional cooling fins or heat sinks.
Motivated by earlier success of the Internal Element Connectivity Method (I-ECP) method in two-
dimensional problems, the extension of I-ECP to three-dimensional problems is carried out. The main efforts
were made to maintain the numerical trouble-free characteristics of I-ECP for full three-dimensional
problems; a serious numerical problem appearing in thermal topology optimization is erroneous temperature
undershooting. The effectiveness of the present implementation was checked through the design optimization
of three-dimensional fins.
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Fig. 4 The temperature variation of the model in Fig. 3
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Fig. 6 A two-dimensional test problem with convection
boundary conditions

Fig. 7 Optimal heat dissipating structure for Bi=0.0005
(filter size = 1.5, mass constraint = 30%)
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Fig. 8 3D Model Problem to design an optimal heat
dissipating plate(unit: £M)

Fig. 9 Optimized three dimensional heat dissipating
structure for Bi=0.0005 (filter size = 1.5, mass
constraint = 30%)
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