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Abstract

The objective of this project is to simulate hydrodynamics in 10-litre
rectangular bubble column bioreactors using computational fluid dynamics program
(OpenFOAM). A multiphase numerical simulation is based on Euler-Euler approach
which water is a continuous phase and air is considered as a dispersed phase. The
simulation was conducted at temperature of 27 °C and 1 atm. The studied
hydrodynamics include a gas fraction, a distribution and direction of the fluids inside
the bioreactors, and a ratio of height to width of the bioreactor (an aspect ratio). The
simulation results showed that an inlet superficial air velocity at 0.001 m/s retains
the fluid flow inside the bioreactors in a laminar flow and can be considered as a
bubbly flow regime. A transient time of 100 second is capable of capturing a
fluctuation behaviours of the hydrodynamics characteristics. Moreover, the aspect
ratio also affects the hydrodynamics. The aspect ratio of 10 is selected for this design
of the bubble column bioreactor because the hydrodynamics are relatively
homogeneous compare to the aspect ratio of 5 bioreactor. The simulated gas
fraction results were compared with literatures and a good agreement was obtained.
Hence, the study of hydrodynamics characteristics of two-phase flow in bubble
column bioreactors using computational dynamics in this work could be used as a

fundamental model for similar type of bioreactors in chemical or biochemical

applications.
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