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Dynamics of hairpin vortex structures in direct numerical simulation of turbulent boundary layer
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We performed spectral direct numerical simulations (DNSs) of zero-pressure-gradient turbulent boundary layer (TBL)
over a flat plate using a fringe region. In the DNS with 4608 x 512 x 768 grid points, we attained Ry = 835 ~ 2443
outside the fringe region. Here Ry is the Reynolds number based on the momentum thickness. A short log-law-like
region was observed for Rg > 2000 in the flow field of the TBL. Visualizations of the TBL flow fields suggest that
coalescence of the same-signed cane-type neighbor vortices is one of the typical mechanisms of the growth of the

hairpin-like vortex packets in the log-law region of the TBL.
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Run N, x N, x N, Rey Az/6o A,/
R1000 1920 x 256 x 384 344 — 1130 1221 91.6
R2500 4608 x 512 x 768 835 — 2443 1293 97.0

Table. 1 Parameters in the DNS of TBL
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