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Abstracts of Thesis:

In this thesis the numerical solution of the Navier-Stokes partial differential equations for Newtonian flow has been
investigated. Naiver-Stoke partial differential equations have been used to describe the motion of the fluid. These
equations consist of a time-dependent continuity equation for conservation of mass and time-dependent conservation of
momentum equations. . In this study, the Navier-Stokes equations are presented in two coordinate systems: Cartesian
coordinate (Planar flow) and cylindrical coordinates (Axisymmetric flow). Numerically, a time stepping Taylor
Galerkin/pressure-correction (TGPC) finite element method has implemented in this thesis to find the numerical
solution of these equations.

Two different problems have been addressed throughout this study, channel problem with laminar flow and die-
swell problem with free surface presentation. The channel problem is commonly used in the cartesian coordinates. In
this problem three various meshes have been used to show the refine meshing and explain the accuracy in this situation.
In addition, under specific boundary condition the exact solution of differential equation compared with the numerical
results to show the accuracy of the numerical method.

In contrast, the study is extended to address the die-swell problem, which is more complicated than the channel
problem. This problem contain two regions: fixed region and jet region (free surface zone). This problem is
investigated based on the cylindrical coordinates. The free surface treatment represents the main part of the study in
this problem. In this context, a time-dependent free-surface predictions technique, termed the Phan-Thien (dh/dt)
approach has been used to treat the movement of free surface region.







