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Abstract— The effects of gas velocity and solid circulation rate on the radial gas mixing and backmixing characteristics
have been determined in a fast fluidized bed(0.1 m-LD.x 5.3 m-high). Radial gas mixing coefficient(D,) increases with in-
creasing solid holdup. Radial gas mixing coefficient has been correlated with the Froude number and the pertinent di-
mensionless groups. The considerable amount of backmixed tracer gas near the wall region is observed due to the downflow
of solids. However, at the center region of the bed, gas backmixing is negligibly small due to high upward flow of gas-solid
mixture. Gas backmixing coefficient in terms of Peclet number has been correlated with the dimensionless groups.
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Fig. 1. Schematic diagram of apparatus.

1. Riser 5. Sampling bottle

2. Cyclone 6. Butterfly valve

3. Hopper 7. Distributor

4. Loop-seal p : Pressure taps
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Fig. 2. Tracer gas concentration profile at U,=3.5 m/s.
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ALEY1E
a,  :positive roots in ascending order of Bessel function of first
kind of first order
Ar  : Archimedes number [-]
C  :concentration of tracer gas [mol/m’]
C,  :measured conc. of tracer gas in the annulus region [mol/m’]
C.  :measured conc. of tracer gas in the core region [mol/m’]
C, :conc. of tracer gas at injection level, mean mixed vol%, tracer
volumetric flow rate/(U, multiplied by the bed area) [mol/m’]
d,  :mean diameter of particle [m]
D, :axial gas dispersion coefficient [m/s]

D,, :gas backmixing coefficient from the axial dispersion model [m’/s]
D, : gas backmixing coefficient from the core-annulus model [m’/s]
D, :radial gas dispersion coefficient [m’/s]

D, :diameter of riser [m]

Fr  : Froude number [-]

G,  :solid circulation rate [kg/m’s)
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J; : Bessel function of first kind of i-th order
k : mass transfer coefficient between core and annulus region [m/s]
Pe, : Peclet number based on gas backmixing coefficient and terminal
velocity(=UD/D,,) [-]
Pe, :Peclet number(=U,D/D,) [-]
R :radius of riser [m]
r : radial distance from centerline [m]
r.  :radius of core [m]
Re :Reynolds number(=U,p.d,/u) [-]
Re; :Reynolds number based on solid circulation rate and column
diameter(=G,D/u) [-]
Re, :Reynolds number based on particle diameter[={(U, - U,)d,(p. —
P [-)
U. :gas velocity in the core [m/s]
U, :superficial gas velocity [m/s]
U,; :minimum fluidization velocity [m/s]
U, :particle velocity(=G/p,) [m/s]
U, : particle terminal velocity [m/s]
X : vertical distance from the tracer gas injected level [m]
Jz2joja 2xt
: gas voidage [-]
€ :solid holdup [-]
€, :solid holdup in the annulus region [-]
€. :solid holdup in the core region [-]
W :air viscosity [kg/ms]
p,  :apparent density of particle [kg/m’]
P, :gas density [kg/m’]
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