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Performance improvement of two electroosmotic micropumps in series connection
using finite volume method
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1 Ph.D. Candidate, Mech. Eng., Birjand Univ., Birjand, Iran
2 Prof., Mech. Eng., Birjand Univ., Birjand, Iran
3 Prof., Mech. Eng., Ferdowsi Univ., Mashhad, Iran

Abstract

In electroosmotic micropumps, fluid flow is formed by applying an external electric field which is usually
applied by two electrodes immersed in the electrolyte. Placement of these electrodes on the fluid flow path
have adverse effects on the performance of the micropump. In this paper, a micropump is proposed in which
the electrodes are attached to the micropumps wall so as not to obstruct the fluid flow and facilitate the
seriesization of micropumps. Also a high external electric field is created by applying less electric potential
to remove the bubbling problem. The efficiency of this micropump has been investigated by numerical
simulation in a two-dimensional geometry with steady state, laminar and incompressible conditions. The
governing equations of the fluid flow, internal and external electric fields and ion concentration distribution
are solved by the finite volume method. The results showed that in the proposed micropump consisting of
m series micropump, if the total length remains constant, the maximum pressure and flow rate will increase
by a factor of m compared to its similar classic micropump. But if seriesization is accompanied by an
increase in total length, the pressure increases by approximately a multiple of m, while the flow rate remains
constant.

Keywords: Electroosmotic micropump; Finite Volume Method; Nernst-Planck Equations; Pressure head;
Numerical Simulation
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¢ Porous media based EOF pumps
7 Open channel

8 Packed column

° Porous monolith

10 Porous membrane
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! Microelectromechanical

2 Drug delivery

3 Electroosmotic pump (EOP)
41_ab On Chip (LOC)

5 Direct EOF pumps.
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2 Semi-Implicit Method for Pressure Linked Equations
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3 Checkerboard effect

4 Interpolation scheme of Rhie-Chow
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