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ABSTRACT 

 
Bubble column reactors are widely used in industry as gas-liquid (G-L) reactors. Hydrodynamic 
characterization of vertical bubble column reactors is required to improve de global process 
performance of bubble column reactors [1]. In view of this, conductivity and pressure measurements 
have been made with tap-water/air phases in a vertical bubble column reactor with 1.535 m height 
and 0.19 m inner diameter. The gas distributor located at the bottom of the reactor consists of 127 x 
0.4 mm diameter glass capillaries ensuring a uniform distribution of air in the bubble column. In 
addition, the process have been modeled and simulated by the commercial fluid dynamics 
computational code (CFD) ANSYS® CFX v10.0. 
A three-dimensional (3D) transient model has been developed to simulate the local hydrodynamics of 
a gas-liquid two phase bubble column using the computational fluid dynamic method. Eulerian-
Eulerian approach has been employed to simulate the multiphase process. 
The generic CFD code ANSYS® CFX v10.0 [2] has been employed as a platform for two-fluid flow 
computation. Two grid types have been compared, structured and unstructured. An unstructured 
tetrahedral grid model with radial symmetry has been assumed and numerical simulations have been 
performed on a 60o radial sector. Unstructured grid has been developed by ANSYS® CFX-Mesh 
module. A structured hexahedral model to the complete bubble column reactor has been calculated. 
The module ANSYS® ICEM CFD has been employed for the structured grid generation. 
The CFD code has been executed in a cluster for scientific computational calculations. To save 
computing cost, a time-stepping strategy has been used. The local time-averaged gas hold ups, 
pressure and axial liquid velocities have been compared with experimental data obtained in the 
laboratory under varied air flow rate conditions [3]. Data results of structured and unstructured grid 
simulations have been compared to evaluate the best grid type for two-phase flow application of the 
bubble column reactor. 
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