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= settling experiment
= ReDrop concept

= coalescence model
= results
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settling cell
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principles of settling
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principles of settling
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| mask of the experiment
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experiment evaluation
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ReDrop = REpresentative DROPs

« initialization
* data input
« definition of height elements

time loop

for each drop: drop loop for each height element:
* sedimentation velocity * new hold-up

* update position * new average drop size
* coalescence between drops * Update close-packed zone
« coalescence with interface * detect settling time
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single-drop sedimentation

rigid sphere circulating oscillating drop deformed drop
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| comparison of simulation and experiment

rigid interface

experiment
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coalescence model

coalescence frequency

collision rate bouncing probability
depends on depends on

coalescence probability

fluid dynamics fluid dynamics |
caontact time
depends on
fluid dynamics

coalescence time
depends on
material system
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free volume after Boublik and Mansoori

contact probability of two drops in polydisperse dispersion
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Coulaloglou & Tavlarides

coalescence frequency

collision rate bouncing probability coalescence probability
depends on depends on
fluid dynamics fluid dynamics | \
contact time coalescence time
depends on depends on
fluid dynamics material system
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coalescence probability
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coalescence model: contact time
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coalescence time, asymmetric dimple
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ReDrop result
local hold up
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| status of the model validation

local holdup
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ReDrop result

0.14

0.12

o
a
o

heightin m
o
o
oo

0.04

0.02

0.00

0

e PEPs

+ + @ CHEMICAL
o o @ ENGINEERING

holdup
1.0

0.8
.. ‘close-packed zone

“densely packed zone 0.6

0.4

0.2

0.0

20 40 60 80 100 120 140
time in s .

* LIEGE
21 université

lag time & system-typical effective diameter
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average starting drop diameter:
0.15 mm 0.25 mm
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conclusions

= drop-based model — detailed results
= high-holdup flow — densely-packed zone

= sedimentation coalescence
— lag time
— system-typical effective diameter

= consistent modelling of coalescence
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