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Two—dimensional High Viscous Flow between
Two Close Rotating Cylinders

Seung-Jae Lee’, Jae-Tack Jeong”
= Department of Mechanical Engineering, Chonnam National University
** School of Automotive Engineering, Chonnam National University

Abstract Two dimensional

slow viscous flow around two counter-rotating equal

cylinders is

investigated based on Stokes' approximation. An exact formal expression of the stream function is
obtained by using the bipolar cylinder coordinates and Fourier series expansion. From the stream function
obtained, the streamiine patterns around the cylinders are shown and the pressure distribution in the flow
field is determined. By integrating the stress distribution on the cylinder, the force and the moment exerted
on the cylinder are calculated. The flow rate through the gap between the two cylinders is determined as

the distance between two cylinders vary.

It is also revealed that the velocity at the far field has finite

non-zero value. Special attention is directed to the case of very small distances between two cylinders by

way of the lubrication theory.

Key words — Stokes’' approximation, bipolor cylinder coordinates, biharmonic equation, Fourier series,

lubrication, rotating cylinders.
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Fig.2 Bipolar cylinder coordinates ( &, 7)
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