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Abstract: A two-dimensional Stokes flow past a vertical plate in a channel is analyzed. The vertical plate is located at
the center of the channel, and plane Poiseuille flow exists far upstream and downstream of the vertical plate. The Stokes
approximation is used, and the flow is investigated analytically using the method of eigenfunction expansion and the point
collocation method. From the analysis, the stream function and pressure distribution are obtained, and the pressure and
shear stress distributions on the plate and channel wall are calculated. The additional pressure drop induced by the vertical
plate and the force exerted on it are calculated as functions of the length of the vertical plate. For a typical length of the
vertical plate, the streamline pattern and pressure distribution are shown. In addition, numerical analysis of laminar flow
with a small Reynolds number is carried out to analyze the effect of a small Reynolds number on the flow pattern.
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Fig. 4 Pressure distributions on the center line
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Fig. 6 Shear stress 7(0,y) on the vertical plate
(a=0.2, 0.5, 0.8)
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Fig. 7 Force exerted on the vertical plate
and pressure drop due to the vertical
plate for Stokes flow
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Fig. 8 Streamlines pattern for some small Reynolds
numbers  (a =0.5)
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