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Further Studies on the Two Patterns of Vertical
Distributions of Particle Concentrations and Their
Formation Cause

Wang Guang—qian
(lnstitute of Mechanics, Chinese Academy of Sciences)
Ni Jin—ren

(Dept. of Urban & Enviroumental Science, Peking University)

Abstract

The work in this paper is the continuation and development of the previous study made by
the writers, The formation cause for the two patterns, i. e., Pattern I and II, of the vertical
concentration distributions is quantitatively explained by introducing the microscopic kinetic
theory for dilute solid-liquid two-phase flows. In addition, a lot of measured data are obtained
by means of LDA and are used to test the present model. The comparisons show that the theore—
tical and measured results are reasonably fitted, The analyses show that,

(1) The final results from the kinetic theory are very similar to those obtained from the
ordinary turbulent theory, However, the kinetic theory can give us much more information than
the ordinary theories.

(2) From the microscopic angle of the kinetic theory of the particles in the solid-liquid
two-phase flows, the formation of the two patterns of the particle concentration distribution is
principally attributed to the lift force on the particles by the ambient fluid as well as the diffe-
rent boundary conditions, There exists close relationship between the boundary condition and the
lift force as well as the turbulent force.

( 3) The generalized particle concentration distribution should be constituted by the product
of the ordinary distribution (II) and another expontial function which increases with the increa-
sing y from the bottom, which may be well described by Eq. (32).

( 4 ) The particle concentration distribution can be reasonably predicted by Eq. (29). Gene-
rally speaking, the pattern I is often corresponding to the big light particles and the pattern II
is often corresponding to the small heavy particles.

The conclusions discussed above are only for the dilute solid-liquid two-phase flows with
the volumetric concentration less than 0.05. For dense solid-liquid flow cases, more factors
should be counted.

Key words, distribution of particle concentration, two patterns, kinetic theory.
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