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Abstract 

A zero-dimensional homogenous Population Balance Model (PBM) based on the evaluation of 

the volume-averaged coalescence and breakup rates is here adopted for the first time to fit the 

model parameter values through experiments carried out on a water-oil emulsion. The method 

accounts for the spatial inhomogeneities in mixing, namely for the probability density function of 

the turbulent kinetic energy dissipation in the apparatus, but avoids the use of coupling the PBM 

with computational fluid dynamics (CFD) or compartmentalization, thus ensuring fast 

computational time. In order to demonstrate the advantage of the proposed model over traditional 

ones based on the volume-averaged turbulent kinetic energy dissipation rate, the operating 

conditions were varied, including the mixing rate, the disperse phase fraction as well as considering 

inverse emulsions (water in oil and oil in water). The new model was found to be more 

generalizable to different operating conditions. 
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