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Problem Statement

A figure of the Lid-Driven Cavity problem is shown above. A square cavity of side-
length equal to 1 has walls at locations x = 0, x = 1, y = 0, and y = 1. Its lid is 
located at the y = 1 wall that is moving to the right with a velocity of u = 1. Fluid 
inside the cavity is subject to incompressible, viscous, and rotational flow. Consider 
fluid with Reynold’s Numbers of 10, 100, and 400, and iteratively solve an n x n grid
for n equal to 8, 16, and 32. Using the Alternating Direction Implicit (ADI) Method 
solve the parabolic vorticity transport equation, and using the Point Successive Over
Relaxation (PSOR) Method solve the elliptic stream function equation.







Finite-Difference Derivation





Initial and Boundary Conditions Derivation



Program Listing











Program Results
8 x 8 Grid Results





16 x 16 Grid Results





32 x 32 Grid Results



Discussion
In each figure, there are separation points (yellow portions of the plot) at the bottom corners of 
the cavity. For Reynolds numbers of 100 there is additional separation occurring off the left wall 
and below the location of maximum vorticity, and for Reynolds numbers of 400 there seems to 
be separation at the locations of high vorticity.

The nature of the results change depending on the number of nodes being solved, which is a sign 
that the computations were improperly implemented into MATLAB. Rather than seeing entirely 
different results altogether for higher node-counts, we should expect to see the same results 
shown in higher resolution.
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