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Abstract — Characteristics of solid circulation rate in the liquid-solid circulating fluidized beds with viscous liquid
medium were investigated. Effects of primary and secondary liquid velocities, particle size, liquid viscosity and height
of solid particles piled up in the solid recycle device on the solid circulation rate were considered. The solid circulation
rate increased with increasing primary and secondary liquid velocities, liquid viscosity and height of solid particles in the
downcommer, but it decreased with increasing particle size. The particle rising velocity in the riser decreased with
increasing the ratio of U;;/U;, and particle size. The slip velocity of liquid and particle, U;/Uy, decreased with increas-
ing liquid viscosity but it increased with increasing particle size. The values of solid circulation rate were well cor-
related in terms of operating variables and dimensionless groups.
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Fig. 1. Schematic diagram of experimental apparatus.

1. Riser 6. Control valve  11. Liquid reservoir
2. Down Comer 7. Flowmeter 12. pressure tap
3. Hopper 8. G/L distributor  13. A/D converter

4. L/S separator
5. Compressor

9. Butterfly valve
10. Pump

14. Computer

Table 1. Summary of experimental conditions
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Water 1000 1.000 1.000 729 25-34 12~19
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Fig. 2. Effects of primary liquid velocity on the solid circulation rate.
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Fig. 3. Effects of secondary liquid velocity on the solid circulation rate.
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Fig. 4. Effects of particle size on the solid circulation rate.
| (] A v
yy % 10% [Pa-s] 11 11 24 24
h x 10? [m] 130 130 150 150
Uy, x 10% [m/s] 25 28 28 31
Up, x 10% [m/s] 13 15 15 17
T 5ol sl 2oi sl ARUARS 2] Eol7t Tkl wet

ol

bagkel shtel 41l 234l fAl <8 -5 el
ol Z7helo] ol A5 ao ol St AR ol
Z71SE R SAIRIAe] SRS 71T ol sl o]
Q= AU o)} F7Kael uhek Bl 45k S

¢

o
i



AAFA A/aL ERFESA U SRS 709

[ ]
{ ]
60 |
{ ]
A
sof ¢ -
= A
~° b
E ]
2 a0 a
= .
&)
30 v
v
20 v
Y .

1 " 1 " 1 1 1 1 1
130 140 150 160 170 180 190
hx 10’ [m]

Fig. 5. Effects of solid particles piled up in the solid recycle device
on the solid circulation rate.
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Fig. 6. Effects of liquid viscosity on the solid circulation rate.
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