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ABSTRACT: Particle clustering is an important phenomenon
in dense particle-gas two-phase flow, In this paper, a binding
force is introduced to present the impact of particle clustering
and a linear expression of this binding force is obtained by
summarizing all the forces acted on one particle inside a cluster.
Dividing the dense two-phase flow field in a gas-particle
circulating fluidized bed into gas-rich dilute phase and solid-
rich cluster phase, the dense gas-particle two-phase flow field
in a circulating fluidized bed (CFB) is numerically studied. The
particle cluster is treated as one discrete phase and the
trajectory model is used to describe the behavior of clusters in
every time step. Detailed results on cluster structure, cluster
size, bed vodiage, gas velocity, and particle velocity are
obtained, and the non-uniformity of two-phase flow field and
the core-annulus flow structure in a CFB can be successfully
simulated. These calculated results are in agreement with
experiment ones. It shows that these models and algorithm are
feasible and can be used to study the dense two-phase flow in a
CFB efficiently.

KEY WORDS: Boiler; Dense two-phase flow; Clusters;
Numerical simulation.
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Fig.1 Cluster structure in the bed
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