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Wind tunnel experiments as framework of boundary layer transition prediction
using a new disturbance extraction method
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A boundary layer on the surface of an object in a flow, undergoes a
transition to turbulence downstream. The transition causes high friction of the object, so delaying
the transition can reduce drag on transport equipment such as passenger planes. The receptivity
process, in which turbulence around an object (free stream turbulence) enters the boundary layer via

the leading edge of a wing is difficult to analyze because of is a nonlinearity. This study
attempted to elucidate the receptivity process experimentally using a linear response extraction
method, which has been successfully used in turbulence research. Artificial disturbance was
superimposed on the free stream turbulence, and the periodic components were obtained by phase
averagin?_the velocities in the boundary layer. The results showed that the periodic components
respond linearly to the disturbance intensity, indicating that the linear response extraction method
can be used as a powerful tool in receptivity studies.
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