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Abstract — Hydrodynamic similarity was investigated in pressurized three-phase slurry bubble columns by selecting
the bubble holdup and pressure drop as objective functions, for the effective design and scale-up of it. In addition, effects
of operating variables on the bubble holdup with variation of column diameter were also analyzed. Gas velocity(U,),
viscosity(pg; ) and surface tension(ps; ) of slurry phase, density difference between the slurry and gas phases(pg;-p;) depend-
ing on the operating pressure, pressure drop per unit length(AP/L), column diameter(D) and gravitational acceleration(g) were
chosen as governing parameters in determining the bubble holdup and pressure drop in the column. From the dimensional
analysis, four kinds of dimensionless groups were derived from the 7 parameters and 4 fundamental dimensions. Effects
of dimensionless groups such as Reynolds, Froude and Weber numbers on the bubble holdup in the column were dis-
cussed. The pressure drop and bubble holdup could be predicted from the correlation of dimensionless groups effec-
tively, which could be used as useful information for the design and scale-up of pressurized slurry bubble columns.
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Fig. 1. Experimental apparatus

1. Main column 9. Needle valve

2. Gas distributor 10. Globe valve

3. Pressure prove 11. Liquid flowmeter
4. Sampling tap 12. Gas flowmeter
5. Pressure sensor 13. Slurry pump

6. A/D converter 14. Slurry reservoir
7. Computer 15. N, distributor

8. Compressor 16. N, bomb
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Table 1. Physical properties of continuous liquid medium

d 8- ol

Liquid Medium /ti f) z;exml?)’; s(;(;s;t)y S;l;fii%g&l/séf)n Density p SL(kg/m3)
Water 0.96 72.9 1000
Aqueous Solution of CMC(0.1 wt%) 11.0 73.2 1001
Aqueous Solution of CMC(0.2 wt%) 24.0 733 1002
Aqueous Solution of CMC(0.3 wt%) 38.0 73.6 1003
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Fig. 2. Effects of U; & D on g in three-phase slurry bubble col-
umns.
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Fig. 4. Effects of pg, .- & D on &g in three-phase slurry bubble col-
umns.
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Fig. 5. Effects of S & D on g in three-phase slurry bubble col-
umns.
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