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Abstract—The effects of gas velocity(1.5-3.5m/s) and solid circulation rate(10-50 kg/m’) on the axial
solid holdup distribution have been determined in a 0.1 m-LD.X5.3 m-high circulating fluidized bed. Solid
holdup in the riser increases with an increase in solid circulation rate, but decreases with increasing gas
velocity. The solid holdup decreases from the dense phase at the bottom to the dilute phase at the top
section of the riser. The solid holdup in the dilute phase can be predicted from the ratio of solid to gas
velocities and slip factor in the range of 2-4. The axial solid holdup distribution in a circulating fluidized
bed has been correlated with the pertinent dimensionless groups.
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Fig. 1. Schematic diagram of the experimental apparatus.

1. Riser 6. Rotary valve

2. Distributor 7. Rotameter

3. Cyclone 8. DC motor

4. Hopper 9. Speed controller

5. Slide valve
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Fig. 2. Effect of gas velocity on axial solid holdup distri-
bution.

7H A% Abedto] wie] sl Atdlelld FU[E &
S 7| AR E o2 A IR FEEIT o] AlelelA
calibrated rotary valve3 A}-4-3te] sl =2 3
AYAE AR Fdsdd dedle] Fubeg
AHEEE 2Asgich dFAPe] AR £ A
o) B E 7 DA el o] 2 o] & A E
Zh5ste] A2 H Alele) 7S AP/AL)E 54
shoic). &9, M o] & b5 B2 dHoll A= pres-
sure transducer®} Wl v|E1 5 FAol| 243k §FH S
vlwabH A EAsela, hEwEe] AdHes e
Aol Ab-ofl A 9] 9t liquid paraffin manome-
terg AHg-ste] &Aoot

2-3-2. Data &4

Ao SubEr vk
2Aste] 78 £ sk AsIHY F o
itof ol gt ’“"—J ke 7 A F
Wl e, ¢85Sl e ot
AL —r*l‘é 4+ 9lern=[s,8,9], k¥ oo
Zro] el 4 gleh

o &
N
B (r}'
2
Yo
rol
b

AP

a2 £)- 1

AL (p,e+pe) g ¢))
1714 g=1—¢olth

(1) Aol 7AdEE aLze vlsf) FAGE &
QJoeng

6
U, = 25 m/s
2
st G, [kg/m’s]
A 250
o 30.0
O 35.0
4+
Lo |
K
3+
N
2+
1+
A 1 L 1

0
000 005 0.10 0.15 0.20 0.25
e, [-]
Fig. 3. Effect of solid circulation rate on axial solid hold-
up distribution.
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Fig. 4. Solid holdup in the upper dilute region of the riser.
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: particle diameter [m]

: Froude number, U#/g-d, [-]

: gravitational acceleration [m/s?]

: solids circulation rate [kg/m’s]

: solids circulation rate in dilute phase [kg/m?’s]
: total riser height [m]

: particle Reynolds number, pU,d,/u [-]
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: gas holdup [-]

: solid holdup [-]

: solids holdup in dilute phase [-]
: air viscosity [kg/m-s]

: density of gas [kg/m®]

: density of particle [kg/m®]

:slip factor [-]

AP/AL : pressure drop [kg/m?s’]
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