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I attempted to theoreticallK elucidate the multi-scale interaction of the
flow by performing a global stability analysis of the fluid for a non-stationary and non-uniform
flow field. Focusing on the energy transient amplification in the non-orthogonal mode, we succeeded
in acquiring some new findings on the drag reduction of the spanwise wall oscillation and the
transition delay of the boundary layer. In the spanwise wall oscillation, oblique streaks grow and
the original streak weakens, which is consistent with the result of maximum transient amplification
of energy. And, it was confirmed that a small oblique flow structure existed near the wall in the
boundary layer, which also coincided with the maximum transient amplification mode of energy. In
addition, new discoveries and proposals were made regarding the transition of the three-dimensional
boundary layer of the aircraft swept wing and the transition delay effect of micro distributed
roughness.
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