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Investigating the effect of geometrical parameters and working fluid on the expansion
behavior of non-Newtonian Liquid-solid fluidized beds

E. Mehrabi Gohari Department of Mechanical Engineering, Payam noor University, Tehran, Iran
M. Sefid Department of Mechanical Engineering, University of Yazd, Yazd, Iran
A. R. Maloozeh Department of Mechanical Engineering, University of Yazd, Yazd, Iran

Abstract

In this research, by using the combined lattice Boltzmann and smooth profile method, for power law non-Newtonian fluidized bed,
the effect of changing the geometric and fluid on the expansion behavior of the bed has been studied. Investigations have been
carried out for 7 different geometries and 4 Newtonian and non-Newtonian fluids with a power law index of 0.8 to 1. The results of
the bed with Newtonian fluid show more porosity than the bed with non-Newtonian fluid. Also, increasing the index of the power
law caused an increase in the porosity of the bed, and the porosity of the non-Newtonian bed decreased with an increase in the
density of solid particles and the initial height of the bed. Investigating the porosity ratio in the non-Newtonian bed showed that with
the increase in the diameter of the solid particles, this ratio decreases and increases with the increase in the diameter of the fluid bed.
In addition, comparing the results of the bed with carboxymethyl cellulose 0.1% solution as fluid showed that the effect of reducing
the particle diameter in the bed, to increase the porosity ratio is 2 times more than the effect of increasing the diameter of the bed.
Finally, the output of the model showed that the porosity ratio for the bed containing solid particles with different diameters is lower
than the bed containing particles with equal diameters.

Keywords: Liquid-solid fluidized bed, Lattice Boltzmann method, smoothed profile method, Power-law non-Newtonian liquid,
fluidized bed porosity, minimum fluidization velocity.
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!75% Glycerol (Commercial Grade)
20.1% carboxyl methyl cellulose water solution (CMC)
% 0.35% Polyox — 301 water solution
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