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Numerical modeling of air bubbles entrainment in liquid slug body at
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ARTICLE INFORMATION ABSTRACT

Analysis of air bubbles entrainment in liquid slug body is one of the most important and complicated
phenomena during slug flow regime. In the present attempt, a method is proposed for slug modeling to
consider the air bubble entrainment into slug liquid body. The effect of consequences and their impact
on slug behaviour to predict more accurate correlations for slug parameters is estimated and calculated.
A two-fluid single pressure model is considered that is combined with population balance model for

Original Research Paper
Received 17 January 2016
Accepted 09 June 2016
Available Online 16 April 2017

QE{QW"”"S’ equal bubble diameter series and is solved using volume of fluid. In this regard, based on slug and
Entrainment hydraulic jump similarity, a correlation for air bubble entrainment rate and its mechanism is selected.
Bubble This correlation is developed in the form of a user defined function code and is coupled with other

Coupled model models in FLUENT solver to calculate slug flow. Finally, the result of this numerical modeling is

Simulation validated with the result of other numerical and experimental results in the related literature. The result
is consist with the slug flow profile, entrained air bubble profile and their diameter distribution, slug
mixture velocity, etc.
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Fig. 1 Schematic of entrainment and bubble path through an aerated
slug [1]
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Fig. 4 Slug mixture velocity comparison at different mesh with 20, 40,
80 and 100 cells in channel height direction
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Fig. 5 Slug mixture velocity comparison at different mesh with 200,
400, 800 and 1600 cells in channel length direction
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Fig. 10 Entrained bubble void fraction vs. inlet mixture velocity [9]
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Fig. 11 Entrained bubble size distribution at slug intiation
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