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Abstract — Axial mixing characteristics in the circulating slurry suspension by bubble-agitation in a bubble col-
umn with a draft tube were studied in a 8.90 cm [.D.x 150 cm high acryl column.

Axial dispersion coefficient increased with the rise of superficial gas velocity and the concentration of particles and
was larger than that without the addition of particles. But tendency with the change of particle size was not clear. To
explain these phenomena, the energy dissipation rate estimated from the energy balance was combined with Kolmo-
goroff’s isotropic turbulence theory to predict the theoretical axial dispersion coefficient. This theoretical equation
could explain the tendency of the experimental data of axial dispersion coefficient very well.
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Table 1. Experimental conditions

Variables Condition of operations

Mean diameter of glass  47.0, 69.0, 91.0

beads (um)

Slurry concentration 2.0, 4.0, 6.0
(vol %)

Superficial gas velocity 1.60, 2.10, 3.10
(cm/s) 4.20, 5.20
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Fig. 1. Effect of superficial gas velocity on the ax-
ial dispersion coefficient (d,=91.0 zm).
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Fig. 2. Effect of particle size on the axial disper-
sion coefficient (U,o=1.60 cm/s).
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Fig. 3. Effect of particle concentration on the ax-
ial dispersion coefficient (Uyo=1.60 cm/s).
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NOMENCLATURE

A, : free area for liquid flow between riser and
downcomer [m?]

. cross-sectional area of downcomer [m?]

. cross-sectional area of riser (m?]

. axial dispersion coefficient in liquid phase
[m%s]

: equivalent diameter of the annulus [m]

. diameter of draft tube [m]

: diameter of outer tube [m]

. mean particle*diameter [m]

f, : Darcy friction factor at bottom section, 11.40

(AO/AD)OJQO [_]

[ ey e)

f, . Fanning friction factor in the riser section,
0.079 [pSLUSUd/(l' eGi) ﬂSL]_O'ZS [—]

f, : Fanning friction factor in the downcomer sec-
tion, 0.085 [24 U, dJ(1-eg g ) 0% [-]

g : gravitational acceleration (m?/s]

h, : gasliquid dispersion height [m]}

Hg, : height of slurry in bubble column {m]

k : empirical constant

L . length parameter for given system [m]

m; : unit mass of liquid [kg]

P, : pressure at head space of bubble column [cm
H,0]

Q, : volumetric gas flow rate [m?s]

ol B QAT 497

Ug, : superficial gas velocity based on the cross-
sectional area of outer column [m/s]

Uy, : superficial suspension velocity in riser [m/s]

Greek Letters

Pg : density of slurry [kg/m?]

€ : rate of energy dissipation by turbulence per
unit mass of liquid [m%s’]

eg - gas holdup in riser (-]

€g, - gas holdup in downcomer [-]

¢ . volume fraction of solid [-]
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