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COMPUTATIONS OF A NATURAL CONVECTION FLOW USING HERMITE FINITE ELEMENTS

IW. Kim"

This paper is a continuation of the recent development on the hermite-based divergence free basis Sfunction and
deals with a non-isothermal fluid flow thru the buoyancy driven flow in a square cavity with temperature difference
across the two sides. The basis functions for the velocities consist of the hermite function and its curl. However, the
basis for the temperature are the hermite function and its gradienst. Hence, the number of degrees of freedom at a node
becomes 6, which are the stream function, two velocities, the temperature and its x- and y-derivatives. Numerical results
for the streamlines, the temperatures, the x-velocities and the y-velocities show good agreements with those of De vahl

Davis[7].
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Fig. 3 Pressure by Modified Residual.
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Fig. 4 Pressure by Divergent Free method.
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Fig. 5 Boundary conditions for the natural convection in a square
cavity.
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Fig. 7 Temperature for Ra = 10°.
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Fig. 9 Vertical velocity for Ra = 10%,
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Fig. 13 Vertical velocity for Ra = 10°.
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Fig. 17 Vertical velocity for Ra= 10°.
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