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Extended Abstract

The majority of industries engaged in two-phase flow (air-water) or multiphase flow (air-water-solid) materials are
trying to meet maximum possible achievements such as high quality of mixing and maximum rate of heat transfer, with
spending the less amount of investments. Bubble column reactor (BCR), probably, is a suitable solution to the industrial aims
owing to providing lots of benefits such as: effective rate of mixing, high rate of interfacial area, high heat and mass transfer
rate, low rate of maintenance requirement, ease of operation and low rate of operation costs (due to the lack of moving
parts).These days, there are lots of interest to use BCR in various kinds of industries such as: chemical gas cleaning, various
bio technological application, and chlorination, alkylation and polymerization industries. However, the lack of understanding
of flow physics such as hydrodynamic behaviour (owing to existence of coalesce and break up phenomena within reactor in
high value of superficial gas velocities) as well as the complexity to evaluate the mass and heat transfer within the reactor,
not only the prediction of flow behaviour but also the scale up of the BCR become very hard to achieve [1, 2, 3, 4, 5, 6].

In this work, the two phase flow within multi-phase BCR is modelled through the Euler-Euler (E-E) approach.
Accordingly, both phases such as dispersed and continuous phases are introduced in Eulerian framework, that is, they are
treated as a continuum which interpenetrate with each other. In E-E approach, understanding the individual movements of
the dispersed (bubbles) in liquid is not essential to focus on (considering overall motion is enough) and bubble properties are
obtained through a set of interfacial momentum transfer terms included in conditional averaged Navier-Stokes equations
(such as drag, virtual mass, lift and turbulent dispersion) [7]. To examine the chaotic behaviour of two phase flow within
reactor, we use RANS turbulent models (to be exact: k-€ and Mixture k-€). Moreover, the computational domain is created
in Gmsh software and, the numerical simulation is carried out through the Open-FOAM (Field Operation and Manipulation)
software package or specifically twoPhaseEulerFoam solver [8, 9].

This CFD work proposes the 3D finite volume (FV) computational domain to study and estimate different flow pattern
(homogenous, transient and heterogeneous flow regimes) within BCR. The two phase system consists of air-water at room
temperature (24°c). The reactor diameter, the height of the column and the initial level of the water are 0.1, 2, 1.35 m
respectively. The averaged bubble diameter is considered as a fixed value of 4 mm. Besides, flow structure within bubble
column reactor for different ranges of superficial gas velocities (1.35 to 8.4 cm/s), are analysed and compared with
experiments. Besides, the lift force did not improve our results, then, we deduced that considering the drag, virtual mass and
turbulent dispersion forces were enough to express dominant flow behaviour (specifically at the centre due to existence of
big bubbles) inside the reactor.
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