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Influence of boundary-layer suction on wall turbulence structures:
Laminarization and re-transition processes

M. Asai*, T. Hoshi** and K. Tabei*

*Department of Aerospace Engineering, Tokyo Metropolitan Institute of Technology
**Toyota Motor Corporation

Boundary layer suction is applied to a turbulent boundary layer through a short porous strip
to examine the development of near-wall coherent structures in the re-transition process
downstream of the suction area.  Low-frequency fluctuations are markedly suppressed
near the wall during re-laminarization due to the suction, and they start to grow
immediately downstream of the suction area, leading to wall turbulence. =~ The growth of
near-wall low-frequency fluctuations in the re-transition process is found to be associated
with the appearance and meandering of near-wall low-speed streaks, which are responsible
for the by-pass boundary-layer transition caused by high-intensity background turbulence.
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