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A NUMERICAL STUDY ON THE CONTROL OF PARTICLE CONCENTRATION DISTRIBUTION IN A PIPE

Min-Young Yi' and Joo-Sik Yoo™

The control of particle concentration distribution in a pipe with an orifice and a sheath air is numerically
investigated. When using Eulerian approach, there is no great change in the concentration distribution by the shape
of orifice and molecular diffusivity. As the Reynolds number becomes small, the effect of orifice on the concentration
distribution is decreased. For small Reynolds number, the concentration distribution can be effectively controlled by
using a sheath air. The effect of the sheath air on the concentration distribution is increased, as the Reynolds

number becomes small.
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Fig. 1 Main grid of the system
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Fig. 2 Definition of tube radius(D/2), orifice opening size(d/2) and
injection position of the sheat air
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Fig. 4 Contraction ratio vs. d/D without sheath air for several
Reynolds numbers: Re=1.0(<>), 10(a), 100(x), 500(L)
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Fig. 5 Contraction ratio vs. d/D with sheath air for several
Reynolds numbers: Re=1.0(), 10(+), 100(0), 500( x).
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Fig. 6 Effects of the sheath air when the injection velocity is
higher than the mean inlet velocity with d/D=0.2 and
Re=1, 10: (1) no sheath air; )V, =0T, ; 3)V, =2U, ;
#V, =50,
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