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Abstract:

In this study , numerical investigation of electro-osmotic flows in micro-scale channels

are studied using lattice Boltzmann method for static properties.

The governing equations are solved with lattice-Boltzmann method and every stage is
simulated through iteration procedure.

The equations in question are Navier-stokes, Poisson-Boltzmann and ionic density
distribution equations. All physical properties for ionic fluid are considered as constants.
The temperature is also considered as a constant parameter during the entire procedure
(T=273 k). The boundary conditions for geometry at hand are the alternative boundary
condition for flow equation and ionic density.

The variation of those parameters which has an effect on the output is considered in this
study including: {, E,D 1,D 2,Z 1,and Z 2.

With the changes in electrical potential of channel walls ({) it can be seen that electrical

potential will increase in the negative direction following the increase of absolute amount

for (0).

Changes associated with ionic distribution coefficient, ionic concentration ratio and

external electrical field on electrical potential profile are negligible.

Yet the same variations have significant impact on the velocity profile. Also, the velocity
field is increased with the increase of external electrical field. It can be said regarding to
ionic concentration ratio that among different ionic ratios 1:1 will result in the minimum

velocity in the channel.

Keywords: electro-osmotic flow, lattice Boltzmann, micro channel
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