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Abstract

Stratified wavy flow is frequently encountered in the petroleum and chemical processing
industries. In the present work the stratified wavy two phase flow in pipelines was simulated and studied
in different cases and flow conditions. In the first part a model is derived to study the two phase (Gas-
Water) stratified wavy unsteady, turbulent, incompressible and three-dimensional flow into a pipeline.
The equations of the volume of fluid (VOF) model are applied with applying standard (k-g€) model of
turbulence with proper boundary conditions, using CFD Fluent code. The water level variation, wave
characteristics and vertical velocity profile in both phases were estimated, also show the effect of wavy
interface on the velocity gradient and the results show that the vertical velocity profile in both gas and
water is highly infected with the wavy interface, several parameters were determined such as, the water
holdup, shear stress for gas wall, water wall and interfacial shear stress, pressure drop in addition to
turbulence Kinetic energy and turbulence dissipation rate for mixture for the case of stratified wavy. The
location of peak velocity is also obtained successfully and verified with different flow rates and the
comparison with the experimental and numerical data seems to be accepted. Develop a computer
program ( using Fortran 90 code) to study wave Characteristics at the interface, by assuming the
distribution of interfacial wave as a function to the axial distance and also the distribution of wavy
interface is assumed as sine wave. To study the effect of rough of interface in the stratified wavy gas-
water flow a special boundary condition is applied and the first model is modified by considering only
the steady, turbulent gas flow region and the interface with neglecting water region by considering
interface as a moving wall with water velocity, this model can be determined the correct horizontal and
vertical profiles of the longitudinal velocity of the gas, and the interfacial roughness studied as a
perimeter successfully. In the second part a three dimensional VOF model is used to study a case of
incompressible, unsteady, laminar and turbulent stratified wavy two phase (oil-water) flow flowing into
a pipeline. Using a CFD (Fluent) code. The two equations of (k-g) model of turbulence are solved
simultaneously with the VOF model equations after specifying proper boundary conditions.




