Particle Dispersion and Fine Scale Structure in Turbulent Channel Flow
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Direct numerical simulations of particle laden turbulent channel flows were conducted to investigate the relationship
between particle dispersion and coherent fine scale eddies near the wall. The motions of 10° particles were analyzed
for a several particle response times. The particle distributions depend strongly on the particle response time and the
distance from the wall. The number density increases near the wall and decreases in the 20 < y* < 140 region except

for cases with very small and very large particle response time.

closely related to the characteristics of the coherent fine scale eddies near the wall.
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It is shown that the distributions of particles are
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Fig. 1 Development of the velocity difference between particle
velocity and fluid velocity.
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Fig. 2 Distributions of particles and second invariant of velocity
gradient tensor. The particles in z- y plane with 0 < X" < 20 are
plotted and the second invariant on the mid plane is shown by
contour distribution. (a) : t,=0.03, (b) : t,=0.3, (c) : t,=1.5, (d) :
t,=15.
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Fig. 3 Probability density functions of the second invariant of
velocity gradient tensor at the particle position. (a) : 0 <y" <20
(b):20<y"<40 (c):40<y" <60 (d):60<y" <80.
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Fig. 6 Stokes number based on the time scale of coherent fine
scale eddy.
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Fig. 7 Preferential Stokes number in the turbulent channel flow.
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