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Slow Motion of a Circular Cylinder Near the Plane Interface

of Viscous Fluids

Se-Hoon Oh and Shin-Hyoung Kang

Abstract

175

When a circular cylinder near the plane fluid-interface of different viscosities is in
parallel and normal motion, solutions of the Oseen equation are obtained. Classical image
method with Faxen’s integral form is used to satisfy the boundary conditions on the

plane interface.

Coefficients of drag and lift increase as a cylinder approaches to the interface. But
drag-coefficients of parallel motions with viscosity-ratio less than unity are decreased

slightly. They show monotonic increase with Reynolds number in case of parallel motion,

but minimum values of drag coefficients in normal motion are appeared. On the other
hand Stokes’ solution are obtained by taking limits of low Reynolds number except the

case of parallel motion with viscosity-ratio not equal to infinity.
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J-(x) : Bessel functions of the first kind

Y.(x) : Bessel functions of the second kind

I.(x) : Modified Bessel functions of the first kind

K.(x) :Modified Bessel functions of the second
kind

Ha(x) : Struve functions

La(x) : Modified struve functions

Ei(x) : Exponential-Integral functions

Ci(x) : Cosine-Integral functions

Si(x) : Sine-Integral functions

g1(x), (%) : Auxiliary functions in terms of sine

and cosine integrals
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Fig. 8 Drag coefficients of a circular cylinder
(parallel motion, 7,=00),
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Fig. 4 Drag coefficients of a circular cylinder
(parallel motion, 7,=0.0).
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