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Fig. 1 Schematic diagram of the EOF in annular microchannel with sinusoidal corrugation
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Electroosmotic Flow in Microannulus with

Sinusoidal Corrugation

CHANG Long"?,BUREN Mandula’,SUN Yanjun'?,LIU Quansheng®,JIAN Yongjun'”’
(1. School of Statistics and Mathematics , Inner Mongolia University of
Finance and Economics s Hohhot 010070,China;
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3. College of Mathematics Science , Inner Mongolia Normal University , Hohhot 010022,China;
4. Institute for Nonlinear Science s Donghua University s Shanghai 201620 ,China;
5. School o f Mathematics and Statistics s Donghua University s Shanghai 201620 ,China)

Abstract: The electroosmotic flow (EOF) of Newtonian fluids in microannulus with sinusoidal
corrugation has been studied. The Poisson-Boltzmann and Navier-Stokes equations were solved by
the perturbation expansion method,the approximate analytical velocity and volume flow rate (aver-
age velocity) were yielded. The effect of the dimensionless electric width K, the ratio of the average
inner to outer radius a,the wall zeta potentials ratio of the inner to the outer cylinder {,the phase
difference between two wall corrugation f3, the ratio of the corrugation amplitude to the average out-
er radius of the channel §,the wave number of the wall corrugations A,and dimensionless pressure
gradient G,on the velocity and flow rate (average velocity) of EOF were analyzed using Matlab. The
results show that the average velocity in the sinusoidal corrugated microchannel may vary relative to
that in the smooth channel; the velocity distribution is clearly influenced by f; G promots (G>0)
or hinders (G<<0) EOF; the velocity of EOF decreases with increasing a; for a given {,the average
velocity @ in the corrugated microchannel and the increment u,, of the average velocity increase with
the increasing G and f.

Key words: sinusoidal corrugation; microannulus; electroosmotic flow; electric double layer;

Newtonian fluid



