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FLOW CHARACTERISTICS OF A CIRCULATING FLUIDIZED BED

Kazuya IJICHI, Yasuhiko TANAKA,
Hideaki Mineo* and Kunio YOSHIDA™

Pressure drop, particle hold-up and concentration profiles were measured in a circulating fluidized
bed with a 10 cm I.D. riser to study the hydrodynamic behavior of binary mixture systems containing
particles of different density, The equi-sized particles of silica sand and iron ore were used as the
lighter and heavier materials of the bed in the experiments, respectively. Concerning the pressure drop
and the degree of solids mixing, the following results were obtained; (1) A modification of an existing
correlation for the pressure drop in mono-component particulate systems can be applied to mixtures of
particles differing in density., (2) The downward flow of particles appears to be closely related to seg-

regation phenomena,
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Particle size distributions of particles used

Table 1 Physical properties of particles used

particles| average |particle |terminal |minimum
used diameter | density |velocity |fluidigation
P 8 velocity
(#m] | (kg/m) | (ms) | Unmt
(m/5)
Iron ore| 480 | 4630 | 6.0 0.36
Silica sand| 520 2660 4.5 0.27

Table 2 Experimental conditions

D (m) 0.108

z, (-] 0.1, 0.5
Us (ms™1) 5, 6, 8
G (kgm~2%~1) 6.1~66.9
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Fig. 3 Relationship between Z and AP/L at 2,=0.5
and U,=5m/s
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Fig. 4 Relationship between Z and AP/L at x,=0.5 Fig. 5 Relationship between Z and AP/L at x,=0.1
and U,=5 and U,=5
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Fig. 7 Relationship between Z and M at x,=0.1 and
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Nomenclature

D, =inside diameter of riser [m]
fs =solid friction factor (-]
g =gravitational acceleration [mes~?]
Gs =mass flux of particles [kg*m%7']
AL =distance between pressure taps [m]
M =mixing index [-]

AP, =pressure drop due to acceleration of particles
[Pa]
AP: = pressure drop due to hydrodynamic resistance

of particles [Pa]
AP; = pressure drop due to hydrodynamic resistance

of gas [Pa]
AP, =pressure drop due to particles holdup [Pa]
APy =pressure drop due to particles interaction [Pa]
AP; =total pressure drop [Pa]
U, =superficial gas velocity [mes™]
Us =solids velocity [m-s™]
V., =local bed volume [m?]
W, =weight of iron ore (kg]
W, =weight of silica sand (kg]
x, =initial concentration of iron ore [—]

x; =concentration of iron ore [-]
X, =average concentration of mixture [-]
Z =dimensionless height [-]
e =void fraction in the riser [-]
o =density of iron ore [kg*m 7]
p, =density of silica sand [kg* m -3
ey =average density of mixture [kg*m™]
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