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Mechanism of Vortex Formation in the Wake of a Rectangular Solid at Various Reynolds Numbers
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We carried out numerical simulations of a wake behind a three dimensional rectangular solid with the aspect ratio L/H
of 5.0 at various Reynolds numbers (Re=50, 100, 150, 200, 400, 800, 2 000, 3 000, 4 000, 8 000, 10 000). A transition
from a symmetric steady flow to an asymmetric steady flow occurs at a Reynolds number between 100 and 150. And

the collapse of symmetry stimulates with the increase of a Reynolds number. As the result, we found out that a pair of

hair pin vortex was shed from the vortex formation region coincidentally and alternately at Re=150-4 000. On the other

hand, the peaks of spectrum decrease intermittently and characteristics of turbulence appears at Re=8 000-10 000.
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Fig.3 Profiles of the time averaged GS velocity <u, > at the centerline
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Fig.4 Profiles of the time averaged GS velocity <u, > at x;=5.0
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Fig.5 Streamlines of instantaneous GS velocity at Re=50

Fig.8 Isosurfaces of instantaneous GS enstrophy at Re=50 Fig.12 Isosurfaces of instantaneous GS enstrophy at Re=400
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Fig.13 Isosurfaces of instantaneous GS enstrophy at Re=800

Fig.14 Isosurfaces of instantaneous GS pressure and velocity at Re=4 000
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Fig.15 Isosurfaces of instantaneous GS enstrophy at Re=8 000
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