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Oscillatory Motion of Natural Convective Flow
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Abstract

An oscillatory motion of the natural convection in a two dimensional, partially divided square
enclosure heated from below, and fitted with a partition is investigated numerically. The enclo-
sure was composed of the lower hot and the upper cold horizontal walls and the adiabatic vertical
walls, and a partition was situated perpendicularly at the mid-height of the one vertical insulated
wall. The governing equations are solved by using the finite element method with Galerkin
method. The computations were performed with the variation of the length and the thermal
conductivity of the partition, and Rayleigh number based on the temperature difference between
horizontal walls and the enclosure height with water (Pr=4.95). Also, the effect of the inclination
angles was studied for the transition to the oscillating flow. As the results, it was found that the
intensity and frequency of oscillatory motion were affected significantly by the Rayleigh number
and the length of partition. The effect of oscillatory motion was weaken with the increase of the
thermal conductivity of partition. The inclination angle for the transition was raised with the
increase of Rayleigh number and the length of partition.
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Fig. 1 Schematic diagram of enclosure geometries
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Fig. 3 Critical Rayleigh numbers for oscillating flow
in a square enclosure
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Fig. 4 Streamlines of oscillating flow, Rz=1.968X
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