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Study on reduction of airfoil friction-drag and noise by control of turbulent
structures in transitional and turbulent regions
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Effects of riblets on transitional and turbulent flows and feedback-loop
mechanism generating tonal noise were examined. The former focused on yaw-angle effects on the drag
reduction rate in turbulent flow. Experiments showed that the drag reducing ability was more
sensitive to the yaw angle for trapezoidal riblets than for saw-tooth riblets and was lost when the
yaw angle exceeded 15 deg. Impact of riblets on lateral turbulent contamination in laminar boundary
layer was also examined. The latter focused on acoustic feedback-loop established when a 2D
protuberance existed in laminar boundary layer. Onset of tonal noise required rapid disturbance
growth due to strong instability in a small separation bubble formed just upstream of the
protuberance. When an additional thin rou%hness element existed upstream region, the threshold
protuberance height decreased below 60% of the value in the absence of roughness element. The
adverse pressure gradient also reduced the threshold height.
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