gAY W A dEss 23

3-D Numerical Analysis on a low Reynolds Number Mixed Convection in a

Horizontal Rectangular Channel

Dae-Seok Bae™"

Ri-Long Piao",

Abstract :
number

A three-dimensional numerical simulation is performed to investigate on a low Reynolds
mixed convection in a horizontal rectangular channel with the upper part cooled and the lower

part heated uniformly. The three-dimensional governing equations are solved using a finite volume

method. For convective term, the central differencing scheme is used and for the pressure correction, the

PISO algorithm is used. Solutions are obtained for A=4, Pr=0.72, 10, 909, the Reynolds number ranging

from 2.1x107 to 1.2x107,

the Rayleigh number is 3.5x10%

It is found that vortex roll structures of

mixed convection in horizontal rectangular channel can be classified into three roll structures which

affected by Prandtl number and Reynolds number.
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Table 1 Boundary conditions
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Fig. 2 Schematic illustration of the computational

grid distributions in the y-z plane
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Fig. 4 The velocity vectors and temperature
patterns at z=1/2, x-y plane
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Fig. 5 The velocity vectors and temperature
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Fig. 6 The velocity vectors and temperature

patterns at z=1/2, x-y plane
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Fig. 7 The velocity vectors and temperature

patterns at x=1/2, y-z plane
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(d) Re=1.2x10", Ra=3.5%10", Pr=909
Fig. 8 The velocity vectors and temperature
patterns at z=1/2, x-y plane
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Fig. 9 The velocity vectors and temperature

patterns at x=1/2, y-z plane
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