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Abstract

The flow phenomena between two finite
rotating cylinders are studied experimentally.
The inner cylinder is modulated rotating with the

velocity W1+ ecosw®) , and the outer cylinder
isstationary. Theradiusratio is h=0.483 and the
range of aspect ratio is 4 £ h£16. The upper
and the lower boundaries are connected with
either the outer or the inner cylinder. Various
engine oils are chosen to be the working fluids.
In the experiment, the modulation of amplitude
i s efl a n d t h e

dimensionless frequency wis between 0.2  85.
The onset of instability was studied by the
method of flow visulization for many aspect ratio
with different boundary conditions.

The results show that when the aspect ratio is
greater than 8 and the inner cylinder is rotating
with a high frequency the critica Reynolds
number approaches the critical Reynolds number
without modulation. As the frequency decreases,
the threshold shift of critical Reynolds number
increases. At low frequencies, the critica
Reynolds number approaches Re/(1+¢). When
the aspect ratio is decreased to less than 6, the
critical Reynolds number is obviously lower than
the critical Reynolds number without modulation,
which means that the flow is more stable at the
larger aspect ratio than at the smaller aspect ratio.
When the aspect ratio is equal to 4 and the
modulation is in high frequencies, the flow is
more stable for the upper and lower boundaries
connected with the outer cylinder than connected
with the inner cylinder. At low frequencies, the
stability of flow is determined by the amplitude
of modulation. The larger the amplitude the
lower the critical Reynolds number and the more
destabilization will be.
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