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Although the further understanding of micro-fluid dynamics, that is the analysis and control of
fluid dynamics at microscale, is crucial for further developing microfluidic devices such as
laboratory-on-a-chip, it also presents a new set of fundamental challenges. Some of those come
from the fact that small scale flows and their suspended particles can be controlled by applying
electric fields. In this talk, we will present some of our work in small, confined geometries at the
interface between fluid dynamics and electrostatics. Particular problems will include the
enhanced mixing of a two-fluid layer, the manipulation of micro- and nano-particles suspended
in a liquid and the self-assembly of neutral particles at fluid-fluid interfaces using capillary and
electrostatic forces, the latter being induced by an externally applied electric field.



