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Theoretically Studies of the Coal Particle Cluster Combustion Behavior
in a Circulating Fluidized Bed

Abstract

The dense particle-gas two-phase flow in a circulating fluidized bed (CFB) is an
essentially non-uniform flow where dozens of particles congregated a cluster and acts
as individual and separated objective inside the gas-rich dilute phase. Thus, most
particle-gas heterogeneous reaction in a CFB acts as particle-cluster-gas reaction,
which is different from that in other reacting technologies. In this paper, the coal
particle combustion processes in different reacting cases are detailedly analyzed and
classified, and the heterogeneous reacting model between coal particle cluster and
oxygen is proposed. Detailed information of the coal-particle-gas two-phase flow and
the coal particle cluster combustion behavior in a CFB is obtained. The effects of particle
clustering on the coal combustion rate in different zones of a CFD are analyzed. All
these results are feasible and provide scientific foundation for optimizing design,
operation and control of CFD.
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