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Effects of electric fields on the rheological properties of emulsions
of drops ARTURO FERNANDEZ, Catholic University of America — The results
of fully three-dimensional direct numerical simulations of the effects of electric fields
on emulsions of drops will be presented. The examination of the rheological prop-
erties of these systems is performed by imposing a simple- shear flow between two
plates where the drops are immersed. An electric potential difference is applied
perpendicular to the plates. The resulting electric field leads to two effects: a polar-
ization of the drops and a viscous fluid motion on the interface between the drops
and the suspending fluid. The direction and intensity of the viscous fluid motion
depends on the electrical properties of the fluids. The numerical simulations show
that the response of the emulsions is governed by the competition between the elec-
tric attraction and the fluid shear. The former leads to the aggregation of the drops
in chains parallel to the electric field, while the latter tries to break-up the aggre-
gated chains. The results are presented as a function of the Mason number and the
electric capillary numbers. These non-dimensional numbers quantify the strength of
the electric forces versus the fluid shear and the capillary forces, respectively. The
significance of the electrical field on the viscosity and the normal stress differences
will be discussed.
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