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Turbulent natural convection heat transfer with thermal radiation in
a rectangular cavity partially filled with porous medium

Yang Jun, Wang Yuancheng® ,Gao Shuai, et al.
(Key Laboratory of Renewable Energy Utilization Technologies in Buildings of National Education Ministry, Shandong
Jianzhu University, Jinan 250101, China)

Abstract; With the development of living standards and energy conservation awareness, people pay
more and more attention to the building energy saving and evaluation of building thermal performance.
This paper deals with turbulent natural convection heat transfer with thermal radiation in a rectangular
cavity partially filled with porous medium. The governing equations for the momentum and heat
transfer in both free fluid and porous medium were solved by the finite element method. Comparisons
with experimental and numerical results in the literature have been carried out. Effects of Rayleigh
number and thermal radiation on natural convection and heat transfer in both free fluid and porous
medium were analyzed. It was found that with the increase of Rayleigh number, the Nusselt number
increases. And the temperature of the fluid region with increasing Rayleigh number decreases, and
tends to be evenly distributed; surface thermal radiation can significantly change the temperature in
the regions of free flow and porous medium. The surface radiation plays an important part in heat
transfer in the cavity, especially at higher emissivity(& =0.6,0.9)than (g, =0.0,0.3).
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