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Active heat dissipation of cellular materials with convection boundary conditions

ZHANG Kai', DENG Zichen*"?, ZHOU Jiaxi'
(1. School of Mechanics, Civil Engineering and Architecture, Northwestern Polytechnical University,

Xi’an 710072, China;

2. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,

Dalian 116024, China)

Abstract; The actively cooled performance of sandwich panel with cellular materials considering heat transfer

factors was analyzed, and the thermal performance indexes of cellular materials with two different heat transfer

boundary conditions were derived respectively, then the factors which impact the actively cooled performance were

obtained. The relationship between optimal relative density and thermal performance index was analyzed in

particular relative thickness, and the hexagon has the best performance. The maximum thermal performance index

and optimal relative density increase rapidly with the growth of relative thickness, while they get slowly and reach a

peak value when the relative thickness grew over 20. The minimum mass was obtained, and the maximum thermal

performance index tends towards a constant value with the increasing minimum mass. The minimum mass decreases

with the increasing proportion of heat transfer coefficients in the same maximum thermal performance index. At

last, the structure was optimized considering the structural load, and the hexagon has the superior performance to

others.

Keywords: cellular materials; active heat dissipation; heat transfer coefficient; maximum thermal performance

index; performance optimization
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Hexagon 2.31 1. 155 1.732 15.07 0.667 0. 866 1.5 4.021
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