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Analysis of particle dispersion in wall turbulence and its prediction with a
high level of knowledge
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The mechanisms of mass transfer and interaction between the fluid phase and
the disperse phase in turbulent fluid flow where particles, droplets or bubbles are dispersed, as
are seen in pipelines and heat exchangers that are accompanied by phase changes, were examined using

numerical simulation with a high degree of accuracy. The outcome contributes to the development of
an efficient mass transport system and of a new method with the addition of particles, droplets or
bubbles, that is used in a transport system.

Fluid flow is driven efficiently, that is, drag is decreased, by decreasing particle inertia.
Fluid turbulence is damped, where frictional drag is decreased, by increasing particle inertia.
ngilargty between dispersion of particles and molecular diffusivity in fluid turbulence is
observed.
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Fig.2 Streamwise feedback force, varying with
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Fig.3 Root-mean-square values of wall-normal
particle velocities at " = 1250 for Fr = 0.25
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Fig. 4 Root-mean-square values of wall-normal
fluid velocities at r* = 1250 for Fr = 0.25
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Fig.5 Liquid bulk velocity at Fr=5 x 107
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Fig. 6 Frictional velocity at Fr=5 x 10™
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Fig. 7 Root-mean-square values of wall-normal
liquid velocities
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Fig. 9 Root-mean-square values of wall-normal
fluid velocities at £* = 1250 for a = 1 x 107
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