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Information of turbulent velocity field obtained from flow visualization using reflective flakes
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We numerically investigate information obtained from a visualized pattern of turbulence using reflective flakes. The
pattern depends on the orientation of flakes, and the orientation is changed by the shearing motion of the fluid. The
shearing motion is mainly governed by coherent structures at the Kolmogorov length, and the orientation of flakes
becomes a function of the location after about 507, (where 7, is the Kolmogorov time). Therefore, the visualized

pattern reflects such coherent structures.
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Fig. 1 Flake visualization of turbulence in a precessing
sphere. (a) Experimental result. (b) DNS result. The con-
trol parameters (Reynolds number and Poincaré number) are

common.

Fig. 2 Precessing sphere.
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Fig. 3 Time evolution of the ensemble average of (a) Ny
and (b) No. Time is normalized by the Kolmogorov time
scale 7,,. Taylor-length based Reynolds number is 2\ = 50
(black), 96 (red), 176 (blue) and 271 (yellow).
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Fig. 4 Isosurfaces of the enstrophy and flake normal vectors
in turbulence (R = 176).

Fig. 5 Numerical simulation of the flake visualization of tur-
bulence in a periodic cube. Vortex axes identified by the low-

pressure method are drawn with red lines.
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