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Simulation of mixing-layer gas-particle flows using a two-fluid
particle-wall collision model

ZHANG Xia!?, ZHOU Li-xing'

(1. Department of Engineering Mechanics , Tsinghua University , Beijing 100084, Chinas;

2. National Microgravity Laboratory, Institute of Mechanics , Chinese Academy of Sciences, Beijing 100080, China)

Abstract: A two-fluid particle-wall collision model is proposed. It takes into account the effects of the friction, resti-
tution and in particular the wall roughness, and hence the redistribution of Reynolds stress in different directions, the ab-
sorption of turbulent energy from the mean motion and the attenuation of particle motion by the wall. The proposed model is
incorporated into the second-order moment two-phase turbulence model to simulate mixing-layer gas-particle flows. The re-
sults show that the two-fluid particle-wall collision model accounting for wall roughness gives smaller longitudinal mean ve-
locity and greater longitudinal fluctuation velocity than those obtained using the model not accounting for the wall roughness.
This is in good agreement with the experimental results. These results are also in qualitative agreement with the simulation
results given by the particle trajectory model. For large particles, such effect is more evident. The results point out that in

narrow channels the particle-wall collision has more obvious effect on the particle flow behavior.

Key words: particle-wall collision; wall roughness; mixing-layer gas-particle flows
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