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Abstract: The definition of the element length and the inverse estimate constant of straight-edged quadrilateral element
with eight nodes for solving incompressible Navier-Stokes equations was proposed, based on this, the stabilization fac-
tor was readily calculated. The element length was only dependent on the quadrilateral geometry and easy to compute,
and the largest inverse estimate constant among various quadrilateral was obtained by means of the optimization
method of genetic algorithm (GA). The numerical solutions of the classical lid-driven cavity flow problem were ob-
tained for Reynolds number of 20,000 which demonstrated the validity of the element length and the inverse estimate
constant proposed.
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Figure 2. Straight-edged quadrilateral element with eight nodes
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Figure 3. nonuniform mesh
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Figure 4. Left: Horzitonal velocity profile along the vertical central line; Right: vertical velocity profile along the horizontal central line
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Figure 5. Streamlines (left) and pressure contours (right) obtained on nonuniform 20 x 20 (a) and 80 x 80 (b) mesh
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