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Coherent structures in a boundary layer induced by local vibration

of walls with different periods

CAO Wei-dong LI Yue
Research Center of Fluid Machinery Engineering and Technology  Jiangsu University
Zhenjiang 212013  China

Abstract The Blasius solutions in a boundary layer of the flat plate were taken as the basic flows. The coherent
structures in a boundary layer induced by local vibration at the wall with different periods were simulated by solving the
3D incompressible Navier-Stokes equations by means of direct numerical methods. The calculated results show that when
the wall distribution is completed the amplitude and distribution of the initial disturbance velocity of the coherent
structures exhibit a bit difference when the period is 7.5 10 and 12.5. When it is 12.5 the amplitude of disturbance
velocity of the induced coherent structures increases and the area of streaks with higher and lower speeds becomes larger
and larger with the increase of time. There exits an inflexion at the near-wall streamwise velocity profile in the boundary
layer. The Reynolds stress is obviously larger than that when the period is 7.5 and 10. When the periods are 7.5 and
10 the induced coherent structures are weak . The local micro-vibration at the wall may induce the generation of coherent
structures in the boundary layer. Their evolution characteristics greatly relate with the period of local vibration that is

the longer the period the stronger the strength of the coherent structures.

Key words local vibration period boundary layer induction coherent structure
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