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Multiphase polydisperse flows are present in a plethora of industrial technologies, such
as: bubble column reactors, microbial systems, polymerization and emulsification to cite
a few. In these processes, the interactions among the dispersed phases are usually com-
plex and, in some practical applications, a good representation of the phenomena is only
achieved when considering more than one variable in the modelling, resulting in a multi-
variate polydisperse multiphase problem [1].

This work aimed at developing and implementing methods for the solution of multivariate
population balance problems and its coupling with computational fluid dynamics. Among
the investigated methods, D2uQMoGeM-FC and DQMoM-FC are good candidates to
accomplish it [2, 3].

Herein, both methods were implemented in OpenFOAM in order to evaluate their perfor-
mance with an artificial univariate problem. Despite of being more accurate, D2uQMoGeM-
FC is very expensive due to the computational cost associated with numerical evalua-
tion of the PBE integral terms. In order to address this computational limitation, the
D2uQMoGeM-FC was parallelized on graphics processing units (GPU) what resulted in
a significant acceleration, and made the simulation feasible in a tractable computational
time. However, it is still very expensive to be applied to multivariate problems.

As a result, the implementation of the multivariate DQMoM-FC was performed. In this
case, the models for breakage and coalescence of droplets and also a two-layer turbulence
model were extended and implemented. The validation of the developed methodologies
and their implementations were performed considering different test cases for a flow of
water-in-oil emulsion through a duct containing a valve-like accident. The process of mix-
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ing a stream of freshwater with the salty water-in-oil emulsion was simulated considering
different operational conditions. Finally, simulation results considering univariate popu-
lation balance models were compared with experimental data, showing good agreement.
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