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FSEEE SR OBEEL (FE30) : Air and Particle motions in a bubbling fluidized bed are numerically simulated
using Smoothed Particle (SP) method for the particle phase. In the SP method, the partial differential
equations, which are the governing equations for the flow fields of the particle phase, are transformed to
the ordinary differential equations, which are Lagrangian-type equations. The numerical analysis of
ordinary differential equations is much easier than that of partial differential equations. Moreover,
Lagrangian analysis is suitable for the description of the characteristics of discrete particles. The
Navier-Stokes equation and the Lagrangian type equation were simultaneously solved. The
corresponding experiments were also performed. It is found that calculated results describe well the
experimental instantaneous particle positions, and enable us to know the mechanisms of bubble
formation, bubble coalescence and bubble disruption in a bubbling fluidized bed.
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Table 1 A

Dimensional Nondimensional
Dimensions of the
fluidized bed
(Height) 612.5 mm 245.0
(Width) 80.0 mm 320
(Depth) 0.2 mm 0.08
Number of cells (Nx x Ny) 350X 64=22400
Cell sizes
Ax 1.75 mm 0.7
Ay 1.25mm 0.5
Superficial air velocity U, 0.12m/s 10
Reynolds number Re 640
Timestep At 5.0 X 10765 2.4%10%
Number of imaginary particle N, 8320
Particle diameter D, 200 ¢m 0.08
Particle density op 2.5% 108 kg/m3
Constants in the constitution
equations
A1 1.14X102 kg/(m s)
A2 1.94 10 kg/(m s)
Initial void fraction &o 0.4
Initial imaginary particle diameter ~ 1.25 mm 0.5
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