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Influence of 2D surface roughness on the linear instability of plane channel flow
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ABSTRACT

Experiments on the linear instability of flow in a wavy-wall channel are carried out to examine the effects
of 2D distributed surface roughness on the stability of wall-bounded shear flows. One of the channel walls
is modified by introduction of the wavy wall model with the amplitude of 4% of the channel half height and
the wave number of 1.02. The experiment is focused on the two-dimensional travelling wave instability.
The results are compared with the theory proposed by Floryan. It is shown that the flow is destabilized by
the wall corrugation at subcritical Reynolds numbers below 5772, as predicted by the theory. For the
present corrugation geometry, the critical Reynolds number is decreased down to about 4000. The spatial
growth rates, the disturbance wave numbers and the distribution of disturbance amplitude measured over
such wavy wall also agree well with the theoretical results.
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