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Table 1 Comparison of experimental and calculated Nj; at different rotation speeds

as (%) 15 25 30 35 40 45 50
Experimental N;s (r/min) 192 210 230 260 330 386 458
Calculated Njs of solids volume fraction criterion (r/min) 208.8 222 233.8 247.8 292.6 363.9 494.6
Error of solids volume fraction criterion (%) 8.8 5.7 1.7 4.7 11.3 5.7 8.7
Calculated Njs of the original criterion (r/min) 221.8 <200 <220 <230 250 <300 <450
Error of the original criterion (%) 15.5 >4.8 >4.5 >11.5 24.2 >22.3 >1.8
Calculated Njs of the modified criterion (r/min) 205 217 230 250 295 360 490
Error of the modified criterion (%) 6.8 3.3 0 3.8 10.6 6.7 7.0
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Table 2 Turbulence kinetic energy and particle velocities with different solids concentrations at the just-suspension speed (z=0.15 mm)
as (%) 15 25 30 35

Solid resultant velocity (m/s) 0.0266 0.0240 0.0244 0.0225

Mean deviation (%) 9.1 15 0.1 7.7

Turbulence kinetic energy (x10~* m%s?) 26 1.8 32 2.4

Mean deviation (%) 4.0 28.0 28.0 4.0

Normalized turbulence kinetic energy (x107°) 4.8 3.0 5.0 3.2

Mean deviation (%) 20.0 25.0 25.0 20.0
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Numerical Simulation of Critical Suspension Impeller Speed in a High Concentration Stirred Tank

ZHANG Feng-tao', LIU Fang?, HUANG Xiong-bin*

(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China;
2. Beijing Huakangda Computer Application Technology Company, Ltd., Beijing 100029, China)

Abstract: Based on the function provided by CFX5.5.1, the critical suspension impeller speed, N, was simulated. The investigation was
carried out in a fully baffled, flat bottom, cylindrical vessel, with 476 mm diameter, equipped with CBY (long thin blade) impeller. The
clearance between the impeller and the bottom of the tank was D/3. The glass beads of 15~150 um were chosen as the dispersed phase.
The particle volume fraction was from 15% to 50%. Two different criteria were used to determine Njs from the numerical results. The
original criterion is to identify the critical suspension by a sudden velocity increase with the impeller speed at the bottom center. The
modified criterion is by observation of the velocity increase at the point with the most difficulty in suspension, i.e., at the radial position
about 50 mm off the bottom center. The CFD predictions by the modified criterion are in good agreement with experimental data. At the
bottom of the tank, turbulence Kinetic energy at the critical impeller speed was also discussed.

Key words: computational fluid dynamics (CFD); critical suspension speed of impeller; stirred tank; turbulence Kinetic energy



