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NUMERICAL SIMULATION OF THERMAL CONVECTION
IN VIBRATING SQUARE CAVITIES AT ZERO GRAVITY

Hirochika TANIGAWA, Sachio TAKEYAMA,
Syuhei MURAOKA and Katsuya HIRATA

ABSTRACT : In this study, the author numerically investigate the forced-oscillation-frequency responses on thermal
convection in a square cavity in the non-gravitational field with a Prandtl number Pr= 7.1 (water) and a Rayleigh
number Ra = 1.0x10°-1.0x10°. The temperature gradients are parallel or vertical to the directions of a forced
sinusoidal oscillation. The authors especially focus upon the influences of the forced oscillation frequency @ and Ra.
The obtained results are as follows. When the vertical side is heated, the other vertical side is cooled and both bottom
and top walls are adiabatic walls, the author can observe the optimum frequency where the amplitude of a
spatially-averaged kinetic energy attains the maximum. Phase difference ¢approach -n/2 as @wbecomes high. And
the flow pattern is a one-cellular structure. When both bottom and top walls are taken to be isothermal and the
bottom temperature is greater than the top one and vertical side walls are adiabatic walls, the flow pattern is
characterized mainly by a one-cellular structure. When both bottom and top walls are taken to be isothermal and the
bottom temperature is greater than the top one and vertical side walls are thermally conductive, the flow pattern is
characterized mainly by a two-cellular structure with low frequency.

Key Words : Natural Convection, Heat Transfer, Oscillatory Flow, Zero Gravity



