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Abstract

In this paper, we are presenting an optimized and efficient design of an electrohydrodynamic
micropump for high performance in microscale and biological applications. The

Electrohy drodynamic(EHD) micropump works on phenomenon of movement of microscale
particles and fluids by presence of Electromagnetic field. It is found that performance and
operation of pump are highly sensitive to changes in voltage, material and positioning of
electrodes. We are considering designs from previous attempts to design an EHD micropump
and are carrying out various tests on the micropump modeled in COMSOL Multiphysics®
environment such as changing the Geometrical parameters ( angle, distance, thickness, width of
electrodes), Physical parameters ( electric current, voltage range ), Material parameters (
resistivity, magnetic properties). Some of the tests include - effect on pump temperature with
change in voltage and resistivity, effect on magnetic properties with change in voltage and
geometrical parameters, effect on particle acceleration with change in geometrical and electrical
parameters for which we are using following modules in COMSOL: AC/DC, Electrochemistry,
CFD, Heat Transfer, Structural Mechanics.

The ultimate goal of this paper is to present a set of optimized parameters from each
aforementioned sets to design a highly efficient EHD pump for biological & nanomedicinal
applications.

Parylene-C is mostly used for biological applications as it is bio-compatible substrate while
siliconis chosen for wide application as semiconductor substrate in electronics.

We are targeting two major applications of the EHD micropumps viz Parylene C substrate based
design for electrically actuated medicine delivery and Silicon based pump design for on-chip
cooling of microprocessors and SOCs.

Figure.l Shows one such fabricated micropump during coursework at Northeastern University
based on specifications in previous papers.
Figure.2 Shows COMSOL model of the pump that we are using for experimentation.
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Figure 2: COMSOL Model of the EHDP Pump



