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Abstract—A unified correlation on the bubble size which considered coalescence and splitting of bubbles
has been derived in gas fluidized beds of Geldart group A, B and D particles. In addition, correlations has
been proposed to describe respectively the bubble flow fraction of the excess gas flow rate A(U—U,,), the
splitting frequency of the single bubble and the equilibrium bubble diameter on the condition that the coales-
cing rate is equal to the splitting rate in bubbles. The proposed correlation on the bubble diameter agreed
satisfactorily to the data reported in the literature.
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Table 1. Mean deviation between bubble diameters reported in the literature and those calculated by various correla-

tions

Mean deviations of correlations(mm)

No. of U,y U-U,y Darton Horio &  Choi Cai
Measured data Rowe Present
data [m/s] [m/s] (1976) et al. Nonaka etal et al study
] (1977)  (1987)  (1988) (1993)
Morooka et al.(1972) 33 0.0016 0.2984-04984 2700 2113 158 3089 1570 164
Werther(1976, 1984) 36 0.0020, 0.0023 0.0477-0.1477 30.2 185 85 34.1 20.5 6.2
Whitehead & Young(1967) 111  0.025 0.02-0.1425 19.8 27.1 45.2 238 702 405
Geldart(1970/71) 42 0.012 0.02-0.08 4.2 8.7 13.2 34 8.8 64
Rowe & Everett(1972) 66 0.0254-0.08 0.0127-0.1545 122 5.6 7.3 124 64 108
Werther(1973) 22 0.018 0.072 39 6.7 71 35 59 3.6
Fryer & Potter(1976) 26 0017 0.007-0.104 9.2 9.2 6.8 7.2 8.0 79
Rowe et al(1983) 19 0.0486-0.11 0.0204-0.039 5.7 8.7 58 77 95 112
Stubington et al.(1984) 32 0.028-0.073 0.016-0.106 46 28 24 4.8 6.0 36
Hatate et al.(1985) 35 0.0089-0.332  0.08-0.35 8.1 19.7 25.0 9.9 229 149
Cranfield & Geldart(1974) 26 052 0.05-0.25 13.0 144 138 142 150 11.2
Zhang et al.(1982) 20 0.28-047 0.04-1.67 45.1 86.3 744 421 1840 445
Glicksman et al.(1987) 9 058 0.31-0.87 63.0 1122 107.6 564 1440 587
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: variable defined by eq. (14) [m!?]

:bed area [m?]

: variable defined by eq. (14) [m'*]

: equivalent spherical bubble diameter having
same volume as that of bubble [m]

:d, in equilibrium [m]

:d, at distributor [m]

: bed diameter [m]

: coalescence frequency per unit volume [1/s m®]

: splitting frequency per umit volume [1/s m®]

: splitting frequency of a single bubble [1/s]

: gravitational acceleration, 9.8 [m/s*]

: height above distributor [m]

: bubble flow fraction of excess gas flow A(U—
Un) [-]

: pierced bubble length [m]

: number-based bubble concentration [1/m?®]

: number-based bubble flow rate [1/s]

: Ny at distributor [1/s]

: exponent [-]

: fluidizing gas velocity [m/s]

: bubble rising velocity [m/s]

: terminal velocity [m/s]

: minimum fluidizing velocity [m/s]

: bubble speed [m/s]

: proportional constant [m?/s** ']
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