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Abstract

Navier-Stokes equations are numerically solved for the axisymmetric flow in a long
circular cylinder induced by a rotating disk at the top of the cylinder. The depth of the
cylinder, in this case, is chosen to be five times of its radius. Reynolds number based
on the angular velocity and the radius of the disk is varied from 1 to 700. In this range,
two secondary vortices are formed in the cylinder. The height of the upper secondary
vortex is about two and half times the radius of the cylinder. However, it remains con-
stant for Reynolds numbers less than about a hundred. Flow patterns obtained numeri-
cally are found to coincide well with the experimental patterns which are made visible
by means of aluminum flakes.

The experiment also shows that the lower secondary vortex is formed when the
depth of the cylinder is more than two times of its radius. The velocity distribution in
the cylinder is clarified in detail on the basis of the numerical results.
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