
Numerical simulation of Lithium-Titanium gas-solid fluidized beds
with MFIX and assessing the effects of pressure, particle size and

inlet gas velocity on its performance

INTRODUCTION

The hydrodynamics of gas-solid fluidized beds flu-
ids are very complex in nature as the result of gravita-
tional force between individual particles and the force
between the particle and gas. As a result, adequate test-
ing and producing rich data on the particle scale are not
feasible. Upward motion of bubbles through the fluid-
ized solid bed leads to mixing and segregation of bed
particles. When bubbles go up through the bed, solid
particles are drawn into the stationary part of the bubble
wake. When particles from the bubble wake fall into

Laleh Rezaeian, Nasser Seghatoleslami
Chemical Engineering Department, Faculty of Engineering, Ferdowsi University of Mashhad, Mashhad, (IRAN)

E-mail : slami@um.ac.ir

the bed and new particles from the dense area around
are drawn into the sequence, axial mixing occurs. When
the bubbles reach the surface of the bed they get col-
lapsed and the particles along the wake fall down onto
the surface. Through such a mechanism, particle on the
bed are mixed with particles above the bed. When
bubbles go up in the bed they create empty spaces that
are filled by particles falling from around bubbles. Mix-
ing and segregation are immediate phenomena and are
the result of balance in the bed, concentration gradient
in the axial direction and uniform particle distribution in
the radial direction[1]. In beds where there is size dis-
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ABSTRACT

Gas-solid fluidized beds (GSFB) have been investigated by many research-
ers due its high importance in the industry. Many efforts, both experimen-
tally and theoretically, have been made to predict their behavior. Due to
differences in the particle sizes, particle segregation is a common phenom-
enon in the gas-solid fluidized beds. Particle segregation affects the effi-
ciency of heat transfer and mass transfer in the fluidized bed. In order to
prevent the hot-spots and degradation of products in the fluidized bed
reactors in which exothermic reaction occurs, proper mixing in the bed is
required. To improve the efficiency of these processes at high pressures, in
depth understanding of segregation and mixing phenomena are required.
Therefore, it is the aim of this work to examine the effect pressure, particle
size and gas inlet velocity on mixing and segregation parameters in these
beds. To obtain these objectives, a commercial computational fluid dynam-
ics package namely MFIX were utilized and Paraview was also employed to
analyze the data. The findings of the present study reveal that computa-
tional fluid dynamics is a powerful tool for assessing the parameters affect-
ing the performance of fluidized beds.  2014 Trade Science Inc. -
INDIA
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