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Numerical Study of Unsteady Mixed Convection in a Cavity with
High Viscous Fluid
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Abstract : A numerical study of unsteady mixed convection in a cavity with high viscous fluid is presented. Finite

volume method was employed for the discretization and PISO algorithm was used for calculating pressure term.

The parameters governing the problem are the Rayleigh number (10> < Ra < 10°), the Reynolds number
(0 < Re < 1), and the aspect ratio (0.5 < AR < 2). The fluid used is silicon oil, a high prandtl number fluid,
Pr=909.1. The results show velocity vectors and temperature distributions. It is found that the periodic flows in

a cavity are observed at very low Reynolds numbers, and the period of periodic flow decreases with increasing

Reynolds and Rayleigh numbers, and increases with increasing aspect ratio. Also, the Reynolds number range of

periodic flow increases with increasing Rayleigh numbers and aspect ratio.
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Fig. 1 Schematic diagram of the geometry
investigated
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Fig. 5 Temperature patterns and velocity vectors at
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Fig. 11 Temperature patterns and velocity vectors
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Table 1 The range of Re on the periodic flow for various Ra and AR

Ra=3.0x10" Ra = 6.86 < 10" Ra=1.0x10°
AR=0.5 0.02 < Re < 0.05 0.01 < Re < 0.1 0.01 < Re < 0.2
AR=1 0.01 < Re < 0.08 0.01 < Re < 0.4 0.01 < Re < 0.6
AR=1.5 0.01 < Re < 0.1 0.01 < Re < 0.5 0.01 < Re < 0.8
AR=2 001 < Re <1 0.01 < Re < 1 001 < Re <1
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