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Study on Non-uniformity of Particle Distribution Using Cluster Discrete Element Method
LIU Xiang-jun®, SHI Lei', XU Xu-chang?
(1.Thermal Engineering Department, University of Science & Technology, Haidian District, Beijing 100083, China;
2. Thermal Engineering Department, Tsinghua University, Haidian District, Beijing 100084, China)

ABSTRACT: Particle interactions result in non-uniform
distribution of the particle in a flow field especially in dense
particle-gas two-phase flow, and most particles are congregated
as clusters. The particle cluster is directly treated as one
discrete phase, the cluster discrete element method (DEM)
including calculation expression of the cluster instant size,
cluster motion and collision models and the corresponding
algorithm are established, thus the real motion and collision
process of each particle cluster in a flow field are described.
This method is used to numerically study three types of
two-phase flow, and detailed results regarding the cluster
motion , reforming and the dense two-phase flow characteristic
in different flow filed are obtained. The developing process of
non-uniformity of particle distribution is visualized. Detailed
information of the cluster formation, cluster distribution and
size are obtained. Calculated results show that in uniform gas
flow filed, particle evenly congregates; while in non-uniform
gas flow filed, non-uniformity of particle distribution
intensifies. These results are reasonable and are agreement with
previous experimental and calculating ones. It shows the
cluster DEM model can reveal the dense two-phase flow
characteristic in deed, and the computational memory and
computational time are effectively reduced.

KEY WORDS: non-uniformity; particle distribution; cluster
discrete element method; dense two-phase flow
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Fig. 1 Particle distribution at different time of case 1
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