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Transition Mechanism, Prediction, and Control of Crossflow Field
Y. P. Kohama, Y. Egami, M. Kawakami, Y. Haruta, and M. Shimagaki
Institute of Fluid Science, Tohoku University

ABSTRACT

Through systematic investigation concerning the crossflow dominant boundary layer
transition, we have clarified the complicated transition mechanism experimentally. Namely,
transition starts with stationary streamwise vortex (crossflow vortex) generation. We call this
as “Primary Instability”. Then, Primary instability induces three unsteady instabilities, F,
F{(relatively low frequency), Fy(relatively high frequency). F|travels to crossflow direction, Fy
travels to streamwise direction, and Fy’ travels to the opposite direction with F|. It seems to be
that Fjenhances the transition into full turbulent. Taking into consideration of such flow
mechanism, we have developed prediction method introducing Cj, Cy which is valid in general
three-dimensional boundary layer transition. Knowing the threshold value for critical
condition either by experimentally, or numerically, we can predict transition onset simply
calculating potential flow information. We have also developed unique and practical selective
suction method to delay the transition with less suction power. We could succeed to delay the
transition with one third of the power of uniform suction.
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