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1.  Introduction

The Electrohydrodynamics (EHD) is concerned with 
the interactions of electrically charged fluids and their 
motion. This phenomenon is used in a wide range of 
attractive engineering applications and microfluidic 
devices. EHD micropumps have gained much attention 
due to their reliability and distinctive advantages of 
no moving parts1. Experimental research on the ion-
drag micropumps has been widely carried out in the 
current years to improve their performance for different 
applications, particularly in cryogenic cooling of micro 
electro mechanical systems and most recently being used 
in jet printing2,3. But the development of new designs of 
such devices is challenging because of instrumentation 

cost and microfabrication complexity4. This issue provides 
an extensive research prospect for numerical modeling 
and simulation of micropumps. Since the performance 
of the micropumps depends on the shapes and 
geometries of the actuator electrodes. The variation in the 
geometric parameters requires the fine meshes resulted 
from the Discretization of the computational domain. 
Consequently, the computational time in obtaining the 
numerical simulation increases indefinitely. That is why; 
this work is aimed at the reduction of computational time 
in EHD ion-drag model by utilizing the art of parallelism. 
Few related studies have already been done to reduce the 
computational time of numerical simulation of specific 
EHD governing equation. For instance5,6 have attempted 
to simulate only electric potential in 2D and3D prototype 
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