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Fig. 1 Schematic of a 2D microchannel
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Fig. 6 Variations of the Poiseuille number with K and n
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Simmulation of Mixed Electroosmotic and
Pressure-Driven Flows of Power-Law
Fluids in Microchannels
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Abstract: The pressure effects on electroosmotic flows of power-law fluids in microchannels
were investigated. The electric double layer (EDL) potential was described with the Poisson-
Boltzmann (P-B) equation, and the flow field distribution of the power-law fluid was charac-
terized with the Navier-Stokes ( N-S) equation. Numerical simulation was carried out to discuss
the influences of the dimensionless Debye-Huckel parameter, the wall Zeta potential and the
flow behavior index on the flow properties and the Poiseuille number. The results reveal that, in
the case of the same pressure gradient direction with the electric field direction, the velocity of
a shear-thinning fluid is higher than that of a shear-thickening one, whereas the result will be
opposite for a reverse pressure gradient direction. The Poiseuille number is an increasing func-
tion of the dimensionless Debye-Huckel parameter, the Zeta potential and the flow behavior in-

dex.

Key words: microfluidics; power-law fluid; Poiseuille number; electroosmotic flow
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