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Numerical Analysis on Natural Convection in Rectangular
Cavity Influenced by Positions of Thermal Walls

JIN Shuo-hong' . LIU Jian-guo®, LI Ling', LIANG Xiao-long'
(1. School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China ;

2. Huaneng Taicang Power Plant , Taicang 215424 , China)

Abstract: A numerical simulation was performed to study the natural convection and heat transfer
of fluid contained in a rectangular cavity influenced by the different positions of thermal walls. The
partial part of the left side wall was set at a high constant temperature and the partial part of the
right side wall was set at a low constant temperature. The other parts of the side walls and the top
and bottom of the cavity were thermally insulated. Under the conditions of symmetrical or a
symmetrical location of thermal walls, the flow and temperature fields and the average Nusselt
number of thermal walls were analyzed under different Rayleigh numbers. The results were
obtained with Rayleigh numbers between 10° and 10°. The heat transfer rate is high at the middle

part of thermal walls in symmetrical case and at the middle-top part in asymmetrical case.
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Fig.1 Schematic physical model
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Fig.2 Isotherms and streamlines for top-top heating

location
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Fig.3 Isotherms and streamlines for middle-middle

heating location
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Fig.4 Isotherms and streamlines for bottom-bottom
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Fig.5 Isotherms for asymmetric distribution of

heating locations
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Fig.6 Streamlines for asymmetric distribution of

heating locations
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Fig.7 Average Nusselt number for different heating

positions and Rayleigh numbers
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