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Obvious electrostatic effects are commonly found in gas-soild bubbling beds, which greatly influences the hydrodynamics of bubbling bed. Especially it may cause the security risks in industrial fluidized beds. A correct prediction is a foundation to prevent the electrostatic effect.
Boland and Geldart (1971) started the first study to understand the mechanism of charge generation in fluidized beds. Mehrani et al. (2005) and Chen et al. (2006) developed the experiments to study the mechanism of charge generation and the effect of electrostatics on hydrodynamics of gas-solid bubbling beds for mono-sized and binary systems. There have been a large number of studies on electrostatic effects based on experiments, there is relatively little research based on simulation. Rokkam (2009) studied the effect of electrostatics by applying Eulerian approach. Jalalinejad (2012) studied the injection of single bubbles into a fluidized bed with charged particles.
The bubbles play an important role in gas-soild bubbling beds. The generation, aggregation and breaking of bubbles determine the transfer characteristics of the bed. The present paper studied the effect of electrostatics on bubble hydrodynamics of gas-solid bubbling beds by applying Eulerian approach coupling with electrostatic model. The particles with a size distribution were involved. The results shows small particles with positively charges remain near the wall, while large particles and medium particles resides in the center of bed. The velocity of bubble in the bed with charged particles is higher than that without charged particles. The equivalent diameter, generating and breaking position of bubbles are also quite different from those without charged particles. A single bubble was traced to study the electrostatic effect on generating, breaking and aggregating of bubble.
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