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ABSTRACT: This paper is a continuation of the recent development on Hermite-based divergence free element method and deals with a
non-isothermal fluid flow thru the buoyancy driven flow in a square enclosure with temperature difference across the two sides. The basis functions
for the velocity field consist of the Hermite function and its curl while the basis functions for the temperature field consists of the Hermite
function and its gradients. 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. This paper presents numerical results for Ra=105, and compares with those from a stabilized finite
element method developed by Illinca et al. (2000). The comparison has been done on 32 by 32 uniform elements and the degree of approximation
of elements used for the stabilized finite element are linear (Deg. 1) and quadratic (Deg. 2). The numerical results from both methods show well

agreements with those of De vahl Davi (1983).
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Fig. 1 Streamline contours by (a) MR (Deg. 2), (b) Divergence-
free element



Hermite &&=l 23t AU F 5 ALt 5

Pressure Contour by MR(Deg. 2) : Re = 1000

Table 2 Pressure along vertical centerline
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Table 1 Pressure along horizontal centerline
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Table 3 Comparison of finite element results with those of Davis (1983) for natural convection flows in a square enclosure

Ra = 10° Ra = 10 Ra = 10°

Unax (Y) Unax () Nu|x=o0 Unax (V) Upax (X) Nu|x=o Unnax Uniax Nu|xz=0

MR(1)  3636(0813) 3.677(0188) 1115 16157(0.813) 19.645(0.125) 2229  3458(0.844) 69.51(0.063) 4425
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