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A finite element method for two-dimensional, steady-state viscous
incompressible flow is presented. Corresponding finite element equations were derived
from the set of partial differential equations that satisfy the law of conservation of mass
and conservation of momentums. The convection term in momentum equations is treated
by a finite element streamline upwind method to avoid the oscillation in the solution.

The solution algorithm presented in this thesis uses an equal order element
interpolation functions for both the velocity and pressure that can reduce the complexity
in deriving the finite element equations. A segregated solution algorithm is also
incorporated to compute the velocities and pressure separately for improving the
computational efficiency.

In addition, the adaptive meshing technique is applied to increase the solution
accuracy. The technique places small elements in the region of high solution gradients,
and at the same time, places larger elements in the other regions.

A corresponding finite element computer program was developed and verified
using simple examples that have exact solutions before applying to solve more complex
problems. Flow solutions from several tested problems illustrate the effectiveness of the
finite element method that can predict detailed flow behaviors past complex geometries.
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