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Abstract: Gas—solid bubbling fluidized beds have various industrial applications. The particles involved in
practical applications usually display polydisperse characteristics (having different diameter or densities), resulting
in segregation phenomena and consequently influencing flow hydrodynamics and reaction performance. Particle
separation and mixing are inseparable from bubble motion, where interphase drag plays a key role. Recently,
Ahmad et al. proposed a bubble—based mesoscale drag considering the effect of bidisperse features which is able to
predict the bed expansion of binary bubbling fluidized beds. In this study, in order to investigate the applicability of
the new drag model, two bubbling fluidized beds with different binary particle mixtures are simulated using the
combination of the new drag model and the continuum model. Then, the bubble motion and axial profiles of jetsam
volume ratio under two different fluidization states are mainly analyzed. It is found that the new drag model can

predict well the particle segregation and mixing behaviors when the binary particles are fluidized completely.
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However, when the binary particles are fluidized at the transition state, the new drag model shows poor predictions,

and the solid—solid drag plays a notable role in improving the prediction.

Key words: binary particle mixture; fluidized bed; mesocale; drag; CFD; EMMS
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Table A1 Heterogeneity indexes for system 1
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Table A2 Heterogeneity indexes for system 2
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