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Analysis of fluid flow in EK pumps

Jung Yim Min, Sung Jin Kim, Duckjong Kim
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Approach (34 3 +H)

Abstract

EK pumps packed with particles inside capillaries are involved in the mixed electroosmotic flow and pressure
driven flow. For analysis in the porous EK pumps, the volume-averaging technique is applied to derive the
volume-averaged equations for momentum and electrical potential. By using the volume-averaged equations,
analytical solutions for electric potential and velocity distribution due to the mixed electroosmotic and
pressure driven flows are obtained. The present analysis is validated by comparison with numerical and
experimental results for the case of microchannel EK pumps.

AR aspect ratio
Da  Darcy number
e electric charge

E electric field

k Boltzmann constant
K permeability

n number of ions

P pressure

Q volume flow rate

T temperature

u velocity

Greek symbols
Os wetted area per volume
€ permittivity
b Debye legnth
u viscosity
& porosity
potential
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Fig. 1 (a) Schematic of EK pumps and (b) Principle of
operation of EK pumps
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Fig. 2 Porous EK Pumps
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Fig. 3 Porous Medium Approach [10]
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Fig. 4 Microchannel EK Pumps [7]
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Fig. 5 Comparison between the numerical and the
analytical solutions for Electric Potential
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