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Abstract — Heat transfer characteristics between the immersed heater and the fluidized bed have been investigated in the riser
of a three-phase circulation fluidized bed (0.102 mXIB.5 m in height). Effects of gas (0.01-0.07 m/s) and liquid velocities
(0-0.31 m/s) and solid circulating rate (2-8 kg&non the temperature difference fluctuations between the immersed heater
and the bed, and thus on the heat transfer coefficients have been examined. The temperature difference fluctuation signals have
been measured at a steady state and interpreted in terms of the standard deviation. The heat transfer coefficient and standard
deviation of temperature fluctuations have increased with increasing gas velocity or solid circulating rate, however; the stand
ard deviation has decreased while the heat transfer coefficient has not changed considerably, with increasing liquid velocity.
The heat transfer coefficient has been well correlated in terms of gas and liquid velocities and solid circulation rate.
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Fig. 1. Experimental apparatus.

1. Riser 12. Low-pass filter

2. Down commer 13. A/D convertor

3. Hoppor 14. Computer

4. L/S separator 15. G/L distributor

5. Pressure tap 16. Liquid reservoir

6. Butterfly valve 17. Pump

7. Compressor 18. Power supply

8. Control valve 19. Temperature indicator
9. Flowmeter 20. Heater
10. Resistivity 21. Probe thermocouple
11. Amplifier
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Fig. 3. Standard deviation of temperature fluctuations with the variation of |, U, and Gg in three-phase circulating fluidized beds.
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Fig. 5. Effects of | on the heat transfer coefficient in the riser of three-
phase circulating fluidized beds.
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A : surface area of heater fm
dy : particle diameter [mm] 4
Gg : solid circulation rate [kg/fs]
h : heat transfer coefficient [W/si 5
Q : amount of heat [cal/s]
AT : temperature difference between the heater surface and the bed 6.
proper [K]
Ty : temperature in the bed proper [K] 7.
T, : temperature of heater surface [K]
Ug : superficial gas velocity [m/s] 8
U, : superficial liquid velocity [m/s]
SD : standard deviation &T fluctuation 9.
10.
Jzlol~ 2x 11
[ : particle density [kg/r 12.
13.
I
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