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A Three-Fluid Model of the Sand-Driven Flow

Liu Dayou Dong Fei
(Instituie of Mechanics, Academia Sinica, Beijing 100080, P, R China)
Abstract

The sand-driven flow is studied from the continuum view-point in this papazr,
The crux of this work is how to model the stresses of the particle phase prop-
erly By analysing the two-fluid model which usually works in solving gas-particle
two-phase flow, we find that this model has many deficiencies for studying the

- sand-driven flow, even for the simplest case —— the steady, two-dimensional
fully-developed flow,

Considering this,we have proposed the three-fluid model in which the upward-
particles and the downward-particles are regarded as two kinds of fluids respecti-
vely It is shown that the three-fluid model is bitter than the two-fluid model in
reflecting the internal structure of the flow region and the influence of the boun-
dary situations on the flow, and it is advantageous to find an approximate
solution in that the main components of the particle phase stresses can be expli-
citly expressed by those variables in the three—fluid model, v

In the end, the governing equations as well as the boundary conditions for

the three-fluid model are provided with a discussion,

Key words sand-driven flow, two-phase flow, two-fluid model, three-fluid model



