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Fig. 1. The comparation of exact solutions (13) and
approximate solutions (16), (17) and (21) for different
values of Kk H, where the solid lines are the approximate

solutions and * are the corresponding exact solutions.
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B2 R T % T A FE 4 A B B (H = 30,
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Fig. 2. The dimensionless velocity profiles for different

values of I' (kH = 30, d = 1/4).
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Fig. 3. The dimensionless velocity profiles for different
values of I' (kH = 0.2, d =1/4).
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Fig. 4. The dimensionless velocity profiles for different
values of I' (kH =6, 30; d = 0.1).
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Fig. 5. The dimensionless velocity profiles for different
values of I' (kH = 0.2, 0.4; d = 0.1).
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Fig. 6. Dimensionless average velocity profiles versus
kH for different LJ.
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Electro-osmotic slip flow of Eyring fluid in a slit
microchannel”
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Abstract

The electro-osmotic flow of a non-Newtonian fluid in a slit micro-channel under the Navier’s slip boundary condition
is investigated. The Eyring constitutive relationship model is adopted to describe the non-Newtonian characteristics of
the flow driven by the applied electric field force and pressure. In consideration of the micro-scale effects, electric field,
non-Newtonian behavior and slip boundary condition, a mechanical model is built and the effects of these factors on the
flow are studied. Analytical expressions are derived for the electric potential and velocity profile by solving the linearized
Poisson-Boltzmann equation and the modified Cauchy equation. Approximate expressions of the velocity distribution
are also given and discussed. Furthermore, by comparing the effects of electric force with that of pressure on the velocity

distribution, some meaningful conclusions are drawn from the obtained graphics.

Keywords: Eyring fluid, electro-osmotic flow, slip boundary, exact solutions
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