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Emulsions are an important class of materials pro- ————————> continuous phase flow
duced and handled by the chemical, food, phar-
maceutical, and cosmetic industries. They consist —>§> ‘

of two immiscible liquids, one dispersed in the
other. The properties of an emulsion are based
on the droplet size distribution (DSD) of the
dispersed phase. Because they are often thermo-
dynamically metastable, there is a persistent
threat that the texture of the emulsion will be
altered during the course of preparation or pack-
aging, or during the subsequent shelf life. Many
processes over widely varying length scales could
cause the DSD to change, and it is important that

dispersed phase flow

Schematic of the experimental setup [1]

they be well understood so that the emulsion Eziz;
quality can be maintained. S ge.08
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For an ongoing project at Fluent, several aspects S 4508
of droplet behavior have been studied using the 2 2E-08
volume of fluid (VOF) model. Some of the results g 00_0 31 a2 B o5 6o T oo
have been compared to experiments that were time (s)

carried out on microfluidic devices, where a pre- Volume of dropl eI RN AR e as's
cise droplet size distribution could be generated. Ermaitom off Fime

For example, the generation of droplets at a
T-junction using two streams of immiscible lig-
uids has been simulated. Droplets of uniform size
were rapidly and reproducibly produced at the
junction as a result of the surface tension and the
shearing motion of the fluid in the main channel,

in agreement with measurements.

In another study, the geometrically mediated [
breakup of droplets in a microfluidic device [2] Il
was simulated. By changing the length of the
arms of the T-junctions, the droplet can be split
into daughter droplets of unequal size. By using a

network of asymmetric T-junctions, emulsions of
a given DSD can be produced. Both 2D and 3D (]

simulations matched the qualitative and quanti- - i
tative aspects of the experiments, such as the size
of the daughter droplets for a given T-junction 0 _
and the critical parameters required for droplet
breakup as a function of capillary number. =

Droplet breakup at a symmetric (left) and
an asymmetric (right) Tjunction
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