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Flow control by surface manipulation
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In this study, natural convection in horizontal slots with small-amplitude
surface corrugation was examined experimentally and theoretically. When surface corrugation was
applied to either wall, convection rolls whose wavelength was the same as that of the corrugation
was generated at subcritical Rayleigh numbers. On the other hand, at supercritical condition, the
Rayleigh-Benard convection dominates the flow, regardless of the wall wavelength. Convection is
further enhanced when surface corrugation was applied to both walls, and the convection pattern
changes with wall phase difference. Experimental results were in good agreement with the analysis,
verifying the validity of the theoretical model.
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