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Table 1 Physical properties and experimental conditions

Parameter Value
Average particle diameter, d, (um) 275 (250~300)
Solid density, pp (kg/m?) 2550
Minimum fluidization velocity, uns (M/s) 0.07
Minimum voidage, &ns 0.437
Gas density, p, (kg/m®) 1.21
Gas viscosity, u (Pa-s) 1.8x107°
Initial bed height, ho (m) 0.5
Freeboard pressure, po (Pa) 101325
Jet gas velocity, Ujet (M/s) 7.07
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Table 2 Numerical conditions for simulation

Parameter Value
N, 50, 100, 120, 150,180, 200, 230
Cmax 0.60, 0.625, 0.65
At (S) 5.0x107% 2.0x1073, 1.0x1073, 5.0x10, 2.0x10*, 1.0x10™*
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Fig.2 Snapshots of jet formation and development (time interval at 25 ms)
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Fig.5 Snapshots of gas volume fraction distributions in the gas—solid fluidized bed at various grid numbers, N,
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Table 3 Comparison of simulated and experimental jet

penetration depths, L, for different maximum
solid volume fractions, dmay

. : Lj (m) :
Simulated Experimental
0.600 0.130+0.005
0.625 0.130+0.005 0.138+0.010
0.650 0.130+0.005
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Table 4 Comparison of simulated and experimental jet

penetration depths and frequencies for

different time steps
Jet penetration depth, L; (m)

Jet frequency, fj (Hz)

At (s

© Simulated Experimental ~ Simulated  Experimental
5.0x10°  0.100+0.005 7.15
2.0x10°  0.120+0.005 7.05
1.0x10°  0.130+0.005 7.00

.138+0. A5+]1.

5.0x10*  0.130+0.005 0.138:0.010 9.09 9.45+1.36
2.0x10*  0.130+0.005 9.09
1.0x10*  0.130+0.005 9.09
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Effects of Grid Scale, Time Step and Maximum Solid Volume Fraction on
CFD Simulation in a Jetting Fluidized Bed

PEI Pei', WANG Qi-cheng', ZHANG Kai', WEN Dong-sheng?

(1. State Key Laboratory of Heavy Oil Processing, China University of Petroleum, Beijing 102249, China;
2. Department of Engineering, Queen Mary University of London, Mile End, London E1 4NS, UK)

Abstract: Based on the Eulerian—Eulerian two-fluid model, the hydrodynamics was simulated in a two-dimensional jetting fluidized bed
with 2.0 m height and 0.3 m width. Air and glass bead were chosen as gas and solid phases, respectively. The effects of grid scale, time
step and maximum solid volume fraction on jetting parameters, such as jet revolution, jet penetration depth and jet frequency, were
investigated numerically with CFX4.4 by adding User-defined Fortran subroutines. The computational results are independent of mesh
size and time step for the gas—solid system used, when vertical grid number is 100 in the lower part of the bed and time increment 0.0005
s. The relative errors of simulated jet penetration depth and jet frequency with their corresponding experimental measurements are 5.7%
and 3.8%, respectively. The influence of the maximum solid volume fraction on numerical data can be ignored in the range of this study.
Key words: jetting fluidized bed; experimental measurement; CFD simulation; grid scale; time step; maximum solid volume fraction



