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Abstract: 

  Solids oscillation circulation is an unstable solids flow behavior exhibited during the start-up process of a 

circulating fluidized bed (CFB) with sweeping bend return. It results in significant pressure fluctuation and 

particle loss, further brings about difficulties in establishing a stable solids circulation and blockage of the 

heat exchanger for recycling gas. However, the oscillation mechanism and hydrodynamic characteristics of 

the solids oscillation circulation are still far from understanding, since the variation of solids transfer rate, 

gas flow rate and their complex interactions are still unknown. In this work, the Eulierian-Eulerian method 

has been employed for the simulation of solids oscillation circulation in a two-dimension (2D) CFB. The 

results indicate that solids oscillation circulation is triggered by the formation of slugging in the downer, 

which leads to a decrease of the downer pressure drop and a sharp increase of the riser bypass gas velocity. 

Besides, intense slugging fluidization is observed in the downer at larger valve opening or higher inlet gas 

velocity. Moreover, statistical hydrodynamic shows uniform lateral solids volume distributions in the riser 
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