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Abstract 

 

In bubbly flows, the bubble size distribution dictates the interfacial area available for the interphase 

transfer processes and, therefore, understanding the behaviour and the average features of the 

bubble population is crucial for the prediction of these kinds of flows. In this work, by means of the 

STAR-CCM+ code, the Sγ population balance model is coupled with an Eulerian-Eulerian two-fluid 

approach and tested against data on upward bubbly pipe flows. The Sγ model, based on the moments 

of the bubble size distribution, tracks the evolution of the bubble sizes due to bubble break-up and 

bubble coalescence. Good accuracy for the average bubble diameter, the velocity and the void 

fraction radial profiles is achieved with a modified coalescence source. Numerical results show that 

better predictions are obtained when these flows are considered to be coalescence dominated, but, 

nevertheless, additional knowledge is required to progress in the development of coalescence and 

break-up models that include all the possible responsible mechanisms. In this regard, there is a 

requirement for experimental data that will allow validation of both the predicted bubble diameter 

distribution and the intensity of the turbulence in the continuous phase which has a significant 

impact on coalescence and break-up models. An advanced version of the model described, that 
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