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Fig. 3: View of full tank mesh, showing polyhedral cells. 

 

 

Fig. 4: Isometric view of full tank mesh. 
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Fig. 5: View showing mesh on impeller surface. 

 

There are several different combinations of bubble coalescence and breakup models 

available for use in the FLUENT 13.0 software. The three coalescence models which will 

be used include the Luo model, the Lehr model, and the Free-Molecular model [10]. The 

bubble breakup kernel formulations include the Luo model, the Lehr model, the Ghadiri 

model, and the Laakkonen model [10]. These do not represent all possible bubble 

breakup and coalescence models available, but give a good representative sample for the 

purposes of this work. In reality, there are a large number of conceivable combinations of 

these models with multiple different parameters, which the user could adjust. The 

FLUENT software package also includes the ability for the user to apply any other 

version of equation, as these can be input into the software by the user. 

In each of the combinations, the default values for coefficients and parameters were 

chosen for simplicity. Again, there are a large number of possible combinations of the 
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population balance equation which can be run since these parameters are easily adjusted 

to nearly any desired value. 

For the bubble aggregation (coalescence) kernel functions, the following default 

parameters were used in the simulations. For the Turbulent model, the Hamaker Constant 

was set to 2.3e-20. For the Luo aggregation kernel, the surface tension coefficient was set 

to 0.07 N/m, which is the default for water. For the Luo breakage kernel function, the 

surface tension was also chosen as 0.07 N/m. For the Lehr breakage kernel function, the 

surface tension used was 0.07 N/m and the critical Weber number was set to 0.1. For the 

Ghadiri breakage kernel function, the breakage constant was set to 8e+08, the default 

value. For the Laakkonen breakage kernel function, the surface tension was again set to 

0.07 N/m. These values were chosen due to simplicity only, there was no effort made to 

match these numbers to any given reference points or other data sets or results. These 

parameters were all the default values stored in the FLUENT 13.0 program. All cases 

were run in double precision mode in the FLUENT software. 

Initially, 20 cases were setup to run with the different models available. These cases 

are presented in Table 2. The cases consisted of the different combinations of the 

aforementioned bubble aggregation and breakup models. For the cases which had the 

same bubble aggregation models, there were no other parameters changed, other than the 

breakup kernel functions. This allows the comparison of cases of the same aggregation 

models while having no other influences from any other changes to the cases. The cases 

run with constant bubble diameters were also done in similar manner. Since there are no 

bubble breakage or aggregation kernels in this case, the diameter was the only thing 

varied between the cases. The cases where different numbers of bins were applied used 


