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Mixed Convection Heat Transfer in a Rectangular Enclosure
with Various Outlets
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Abstract

Flow and heat iransfer characteristics of mixed convection heat transfer in a rectangular en-
closure with various outlets are numerically investigated. The parameters considered here in-
clude Reynolds number, Grashof number and the position of outlet. The results show stream-
lines, isotherms, Nusselt numbers, velocity and temperature distributions. It has been shown
that as Reynolds number increases, the size of cell decreases at Re<100 and increases at Re
>100 for Gr=10* There is a minimum size of cells at Re=100, Gr=10% The maximum
mean Nusselt number occurs at Re=400, Gr=10* and one right outlet. The mean Nusselt
numbers can be formulated by the correlation equation Nu=C-Gr*-Re".
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Fig.2 Streamlines for various Reynolds numbers at Gr = 10000 Pr = 0.71(A¥ = 0.01)
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Fig.3 Isotherms for various Reynolds numbers at Gr = 10000 and Pr = 0.71(A® = 0.1)
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Fig.4 Dimensionless temperature distribution versus dimensionless horizontal distance for various

Reynolds numbers at Pr = 0.71, Gr = 10000, Y = 0.5
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Fig.7 Local Nusselt number versus dimensionless horizontal distance for various Reynolds numbers

at Pr = 0.71, Gr = 10000
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Fig.8 Mean Nusselt number versus Reynolds
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Gr = 10000
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