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This study employed Eulerian-PBM analysis to investigate the flow phenomena
in which bubbles from a bubble generator coalesce and break up in a tank. A 11
tank model was optimally represented. Based on the bubble size and dispersion

range observed in the experiment, and by varying the bubble size introduced
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through this structure, 20 um bubbles were found to coalesce into larger
bubbles near the water surface, reducing the volume fraction in the tank due to
degassing. The number density of bubbles in the tank increased rapidly at an
injected flow rate of 1.1 1/min . Additionally, as the volume fraction of injected
bubbles increased, internal circulation caused more active bubble diffusion,
further increasing the number density of bubbles in the tank. However, as the
size of the injected bubbles increased during the flow, they coalesced into

larger bubbles, resulting in a decrease in number density.
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Fig. 1 Schematic diagrams of a circulating flow system
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Fig. 2 Detailed 1-liter container model with a bubble generator
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Table 2 Physical properties of the material being transmitted
Property (unit)

Delivery

. Density Viscosity Surface tension
fluids 3
(kg/m”) (Pa-s) (N/m)
. 997 0.001003 0.072
Water + air 5
1,225 1.79x10° -

Table 3 Model description used in bubbly flow

Outlet height Multi-phase Dispersed .
Population balance source
g model phase model
let height _ .
\‘K Inlet mixture(water+air) . . Coalescence Breakup
. L . . Eulerian Discrete
Fig. 3 Simplified models for a container structure with bottom model model
inlet and outlet Luo Luo
Momentum exchange
Table 1 Settings of the analysis mode Turbulent
. Drag Lift Virtual mass uouen
Parameters Conditions interaction
Analysis mode Transient (total time 13 s) Grace No No Sato

by time step 0.05 s

Turbulence model k epsilon

Mixture flow rate: 0.7 ~ 1.1 L/min

fnlet with air volume fraction: 0.05 ~ 0.3

Pressure outlet

Outlet .
¢ p = AreaAve(staticPressure, [‘outlet’])

Number of the
bubble bins

Minimum bubble size

20

1 ~ 20 pm
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