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Statistical Properties of Coherent Fine Scale Eddies in Homogeneous Isotropic Turbulence
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To investigate statistical properties of coherent fine scale eddis in homogeneous isotropic turbulence, direct numerical
simulations are conducted for different Reynolds numbers. The diameter and the maximum azimuthal velocity of
coherent fine scale eddies can be scaled by Kolmogorov scale and Kolmogorov velocity. The most expected diameter
and the maximum azimuthal velocity are about § times of Kolmogorov scale and 1.2 times of Kolmogorov velocity
for all Reynolds number cases. High energy dissipation rate is observed around coherent fine scale eddies and that
reachs up to over 40 times of the mean dissipation rate of whole turbulent field. Furthermore, coherent fine scale
eddies with smaller diameter generate higher dissipation rate around them. This indicate that intermittency of energy

dissipation rate has close relation to corehent fine scale eddies.
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Table 1 DNS database of homogeneous isotropic turbulence.

ID Re, L,xL,xL.

N xN,xN_ Total grid point

HIT1 649 2m2n<2m  128x128x128 2,097,152
HIT2 97.1 2m<2m<2m  256x256x256 16,777,216
HIT3 119.5 2m<2m<2m  324x324x324 34,012,224
HIT4 1754 2m<22m<2m  512x512x512 134,217,728
HITS 220.7 2mx2mx2m  640x640%x640 262,144,000
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Fig. 1 Three dimensional energy spectrum.
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Fig. 2 Flatness factor of longitudinal velocity derivatives.
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Fig. 3 Contour surfaces of second invariant of velocity gradient
tensor in homogeneous isotropic turbulence (9"=0.03). (a): Re,=
64.9, (b): Re,=119.5, (¢): Re;=220.7
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Fig. 4 Probability density functions of diameters of coherent fine
scale eddies.
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Fig. 5 Probability density functions of the maximum azimuthal
velocities of coherent fine scale eddies.
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Fig. 6 Probability density functions of circulation of the coherent
fine scale eddies.
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Fig. 7 Joint probability density function of diameter and second
invariant at the center of coherent fine scale eddies.
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Fig. 8 Joint probability density function of the maximum
azimuthal velocities and second invariant at the center of coherent
fine scale eddies.
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Fig. 9 Joint probability density function of the diameter and the
maximum mean azimuthal velocity of coherent fine scale eddies
in homogeneous isotropic turbulence.
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Fig. 10 Joint probability density function of the diameter and
maximum mean energy dissipation around coherent fine scale
eddies in homogeneous isotropic turbulence.
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