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Structure and Development of Clusters in the Circulating Fluidized Bed Riser
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Abstract: In order to study the formation and disintegration mechanism of particle clusters in a circulating fluidized bed
riser, the dynamic evolution process of particle clusters,such as the cluster formation, development and dissipation in a
circulating fluidized bed riser is reported by the high-speed video technology. The image processing technology is used
to determine the cluster shape,size and record the clusters evolution from formation to breakup under various operating
conditions. The results indicate that under the effect of the complex air flow in the circulating fluidized bed , the formation
of clusters in different spatial positions is various. The clusters in side-wall regions are more than those in the center.
Similarly , the clusters at the riser bottom are more than those in the upper part. In addition, clusters in the bed vary in the
shape and can be divided into the U-shaped, the inverted U-shaped,the center-banded, the stick-wall strip, the comet-
shaped, the dense-spherical and the double-core-shaped. The comet-shaped, the dense-spherical and the double-core-
shaped clusters could change into each other in the movement process. The upward flowing inverted U-shaped and the
comet-shaped clusters are majority in the center region of the riser, while the falling U-shaped and the stick-wall strip
clusters are majority in the side-wall region. Furthermore,the clusters in the riser always lateral migrate.
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Fig. 1 The cold test bench of circulating fluidized bed
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Fig.2 Schematic diagram of high-speed imaging system Fig.3 Clusters identification and image binarization
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Fig. 4 The classification of clusters
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Fig.5 The size of rising clusters
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Fig. 6 The size of falling clusters
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Fig.7 The movement of rising cluster

(a) 0 ms V (b) 9.8 ms (c) 32 ms

(e) 62.2 ms (f) 73.8 ms (g) 92.6 ms (h) 104 ms
E8 TEHARMMNIEZTE

Fig. 8 The movement of falling cluster
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