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Numerical Simulation of Quasi-Streamwise
Hairpin-Like Vortex Generationin
a Turbulent Boundary Layer

ZHANG Nan*, LU Li-pengl, DUAN Zhen-zhen', YUAN Xiang-jiang2
1 Schodl o Jet Propulsion, Beijing University of Aeronautics and Astronautics,
Beijing 100083, P. R. China;

2 National CFD Laboratory, Beijing University of Aeronautics and Astronautics,
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Abstract : A mechanism for generation of near wall quasi-streamwise hairpin-like vortex (QHV) and
secondary quasi-streamwise vortices (SQV) is presented. The conceptual model of resonant triad in
the theory of hydrodynamic instability and direct numerical simulation of a turbulent boundary layer
were applied to revea the formation of QHV and SQV. The generation procedures and the characteris-
tics of the vortex structures are obtained, which share some similarities with previous numerical simu-
lations. The research using resonant triad conceptual model and numerical simulation provides a pos-
sibility for investigating and controlling the vortex structures, which play a dominant role in the evolu-

tion of coherent structures in the near-wall region.
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