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Numerical investigation of the effect of geometrical paramets on porosity of a liquid
solid fluidized bed using combined lattice Boltzmann andrsooted profile methods

E. Mehrabi Gohari Department of Mechanical Engineering, Payam noor &fsity, Tehran, Iran
A. Soltani Goharrizi Department of Chemical Engineering, University oalBahonar, Kerman, Iran
Abstract

In this study, the liquid-solid fluidized bed wasslated using a combination of Lattice Boltzmamu amoothed profile method
and then by changing the geometrical parametersaicsnof, particles diameter, width of the bedti@ibed height and the
placement of the particles in non-uniform partidiesl, their effects on porosity are studied. Thardgynamic model of the flow is
based on the LBM and SPM is adopted to enforcenthslip boundary condition at the liquid-solid irfeee. The kinematics and
trajectory of the discrete particles are evaludigdNewton's law of motion. Comparison of numeriaad empirical results for
porosity at different velosities showed acceptaeuracy. Also, Simulations indicate that an inseem width of the bed and
particles diameter increased porosity and an iseréa initial bed height decreased the porosityhef bed. Finally, the effect of
placement of particles in none uniform fluidizeditshowed the highest porosity accurse where pestigith a small diameter stay
on particles with a large diameter, also whereptiicles are mixed together the lowest porositg aecrued.

Keywords: fluidized bed, porosity, polydisperse, lattice Baiann method, Smoothed Profile Method.
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