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Numerical verification of the laminarization effect of applying sinusoidal
roughness to supersonic three-dimensional boundary layer flow
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and OBAYASHI Shigeru (Institute of Fluid Science, Tohoku University)

ABSTRACT

One of the obstacles in realizing a supersonic passenger aircraft is the high operating cost due to poor fuel

efficiency. Since frictional drag of aircraft significantly increases due to turbulent transition of the three-dimensional

boundary layer, suppressing the transition (namely, laminarizing the flow) can be expected to reduce frictional drag

and improve fuel efficiency. In this study, the laminar flow control is attempted by placing artificial sinusoidal

roughness elements, SRE and its variant, near the leading edge. These roughness elements were applied to a

supersonic Falkner-Skan-Cooke boundary layer (that is known as a three-dimensional boundary layer on flat plate),

and the suppression effect of turbulent transition was verified by direct numerical simulation. The transition position

was shifted backward at a sweep angle of 27 degrees, which was equivalent to that of a transonic wing.
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