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Numerical simulation on natural convection heat transfer in
enclosure with a porous media wall

QIU Wei-guo', YUN He-ming"*’, CHEN Bao-ming'*”,
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(1. School of Thermal Energy Engineering, Shandong Jianzhu University, Jinan 250101, China;
2. Key Laboratory of Renewable Energy Utilization Technologies in Building, Ministry of Education,
Jinan 250101, China;
3. Shandong Key Laboratory of Renewable Energy Application Technology, Jinan 250101, China)

Abstract: Natural convection in closed cavity with porous media wall has been importantly applicated in the solar energy
greenhouse, heat storage chamber etc. In this paper, part of the left wall of rectangular enclosed cavity is porous medium, natural
convection in this enclosed cavity has been simulated by using the finite element method. The velocity distribution of air in
cavity and the average Nu number of right wall has been obtained with different Ra number, aspect ratio 4 and different
wall conditions.The results show that: with the increasing A4 the flow in the cavity becomes weaken, the heat transfer of right
wall also becomes weaken as well; the left wall with part of porous media has a huge impact on the flow and heat transfer in
cavity.
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Table 1. Comparison of Nusselt between present calculation and relevant literatures
Ra=10’ Ra=10* Ra=10’°
Nuavc Numax Numin Nuavc Numax Numin Nuavc Numax Numin
1.117 1.505 0.692 2.242 3.526 0.585 4.507 7.680 0.730
1 1.130 1.542 0.703 2.282 3.595 0.610 4.476 7.645 0.813
Markatos and
. 10] 1.108 1.596 0.720 2.201 3.482 0.643 4.430 7.626 0.824
Pericleous!
De Vahl Davis!'!) 1.118 1.505 0.692 2.243 3.528 0.586 4519 7717 0.729
Fusegi et al.l'?! 1.105 1.420 0.764 2.302 3.652 0.611 4.646 7.795 0.787
(131 1.115 2.247 4.544
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