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Abstract

In the present study, a transient glass particle distribution in a stirred solid/liquid mixer was investigated using computational
fluid dynamics(CFD). The flow patterns and solid concentaration distriburion in a solid/liquid mixer formed by pitched paddle
and baffles were predicted. The numerical results were compared to experimental data from the available literature. Eulerian
multi-phase model was used to investigate the influence of the density of solid particle on the same impeller speed. A good
agreement was obtained between the experimental data and simulation results.
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Fig. 1 Agitator geometry.
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(b) 1.0 Sec.

(c) 3.0 Sec.
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Fig. 2 Solid concentration distribution for 6-Pitched Paddle Impeller at 419rpm by CFD Simulation. ( p=2400 kg/m’)
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(d) 5.0 Sec. (e) 8.0 Sec.

Fig. 3 Liquid phase flow field for 6-Pitched Paddle Impeller at 419rpm by CFD Simulation. ( p=2400 kg/m)
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Fig. 4 Axial distribution of solids concentration. ( p=2400 kg/m)
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Fig. 5 Axial distribution of solids concentration with various solid density.
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Fig. 6 Local solid volume fractions measured in a vessel with D=0.4m,
mean solid volume fractions of 5% and a stirred speed of 419rpm.

EAS AES] Said FaEd[)e Ay sdst
FANAS S SR ] Aake
olollA] Wb ko 7 AAE-go] Mgy} YA|5=
kA,

SF 2 e Eele A 34 Bl o2t
2 5o S5wg d3ah a5 olgd 4 g A
ol g 4A)314e] AFEE Holy] SAa) FF Apola
i frEol el oluA] ket kS o] &3 R Es o]
sk mlo] Rasi
% 7]

¥ oATE (Fekeel Qv Ao Fgsglon, o
A=
Hoes
[1] Angst, R., Kraume, M., "Experimental investigations of stirred

solid/liquid systems in three different scales: Particle distribution

and power consumption,” Chemical Engineering Science, Vol.61

(2006), pp.2864-2870.

[2] Aoyi Ochieng, Alison E. Lewis, "Nickel solids concentration
distribution in a stirred tank," Minerals Engineering, Vol.19
(2006), pp.180-189.

[3] STAR-CD Methodology Version 3.24 (2004), Computational
Dynamics Ltd.





