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Three-Dimensional Numerical Study on the Vortex
Flow in a Horizontal Channels with High Viscous Fluid
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Abstract: Mixed convective vortex flow in the three-dimensional rectangular channel filled with high

viscous fluid(Pr=909) is investigated computationally under various operating conditions. The Reynolds

number is varied from 0 to 5x107, the Rayleigh number from 10° to 5x10°. The three-dimensional

governing equations are discretized using the finite volume method. The effects of Reynolds number and

Rayleigh number are presented and discussed. From a parametric study, it is found that vortex flow

pattern of mixed convection in rectangular channels can be classified into three flow patterns basically, but

the new vortex flow structures containing wave rolls are found, which are affected by Rayleigh number

and Reynolds number. From this results, we can draw a flow regime map to delineate various vortex flow

patterns in the high viscosity fluid mixed convective flow.
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