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Abstract

The main purpose of this numerical simulation is to understand the gas dispersion in
non-Newtonian power-law liquid in a turbulent bubble column. Population balance
method has been chosen to solve two phase mixture. This method could also simulate
interaction between bubbles.

First, a one dimensional numerical code is developed for this simulation. This code is
applicable for long distances from the sparger in a bubble column. For simulation of the
sparger and improving the accuracy of numerical modeling, a 2D code is developed. In
this code momentum, continuity and turbulence equation (k-g) are solved for liquid
phase then population balance equation is solved and bubble dispersion is determined.
Bubble break up is modeled by “luo and svendson” and “Martinez-Bazan” model. For
coalescence modeling, “Lu” model is chosen for 1D simulation and “Prince and Blanch”
model is used for 2D simulation. Finally, a 3D, unsteady, CFX model is used for complete
simulation of bubble column.

According to this project’s result, changing the Rheology of the primary liquid could
cause improvement in bubble dispersion which is useful for chemical reaction and mass

transfer in bubble columns.

Keyword: Gas-Liquid Two Phase Flow, Power-law Non-Newtonian Liquid, Population
Balance Equation, Coalescence and Break up Modeling
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