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Abstract: In order to study the flow characteristic of gas-liquid-solids three-phase in the process of gas-solids

two-phase flow passing through the liquid bath, an experimental platform and a numerical simulation platform
based on the Euler-Lagrange method were established respectively to conduct the studies on three-phase flow and
particles movement. The distribution characteristics and the movement of three typical particle sizes were obtained,
such as 5—15 pm, 80—110 pm and 380—530 pm. The results of experiment were consistent with the results of
numerical simulation. A multi-peak distribution of particle concentration existed in the liquid bath along the axial
and radial directions. The particles of 5—15 pum in diameter were more easy to follow gas, and their distribution
was more uniform. The particles of 380—530 pm in diameter were more difficult to follow gas, and their
distribution was mainly concentrated at the bottom of the liquid bath. The increase of static submerged depth of

downcomer outlet made the concentration distribution of particles more smoothly in the liquid bath.
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Table 1 Calculation parameters

[l

Parameter Value
gas density/kg * m™ 1.29
gas viscosity/m® ¢ s~ 238X107°
gas velocity/m * s~ 1
particle friction coefficient 0.3
particle reversion coefficient 0.8
liquid density/kg * m™ 1.00X 10°
liquid viscosity/m® * s~ 1.00X107°
particle density/kg *+ m™ 25%10°
time step/s 1.00x107*

particle diameter/mm 0.01, 0.09, 0.3, 1, 10

F2 ADOFRRE

Table 2 Particles size grading

Particle size/mm Grading/%
0.01 30
0.09 30
0.3 20
1 10
10 10
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Fig.9 Numerical simulation results of movement of

particles in liquid bath
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different size particles along height direction of liquid path
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