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Fig.1 Illustration of hexagonal structure
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Fig.2 Illustration of improved model
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Fig.3 Cross-section of the aluminum foam
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Table 1 Expressions for effective thermal conductivity from

literatures [8]

Name Equation
Misnar ko =k (1 - 6‘2/3)
1— g2
Russel kp=k——r——
eff 1_(82/3 _8)
2(1-¢
Maxwell ko = g
2+¢

F2 BABERBXSH
Table 2 Related parameters of foam aluminum sample

Group A B C D E F
Porosity 0.928 0.894 0.887 0.885 0.874 0.828
Thermal
conductivity of 140 180 140 140 180 140
matrix/W-m™ K
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Effective Thermal Conductivity Modeling of Closed-cell Aluminum Foam and Heat
Transfer Simulation

Li Jiahui, Geng Diangiao, Zhang Runyu, Huo Xiaochou, Wang Ping

(Key Laboratory of Electromagnetic Processing of Materials, Ministry of Education, Northeastern University, Shenyang 110819, China)

Abstract: Effective thermal conductivity is a key parameter to characterize the thermal property of closed-cell aluminum foam. It is of

great significance to predict the effective thermal conductivity of closed-cell aluminum foam. In this paper, based on the existing models

for effective thermal conductivity of closed-cell aluminum foam, an improved model was proposed. Furthermore, the numerical simulation
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method was employed to analyze the unsteady heat transfer process of closed-cell aluminum foam. And the effective thermal conductivity
was obtained from the distribution of temperature field. The results show that the improved model has higher prediction accuracy
compared with Lu model. Besides, the improved model has better applicability and prediction accuracy compared with the three
theoretical models from literature. The number of cells in the heat transfer direction has a great influence on the accuracy of the effective
thermal conductivity by the numerical simulation method. The accuracy of numerical simulation is the highest when the number of cell
holes is enough. Considering cost and accuracy, the improved model has better applicability.

Key words: closed-cell aluminum foam; effective thermal conductivity; theoretical model; numerical simulation
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