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Abstract—To investigate the hydrodynamic characteristics of gas-liquid-solid fluidized beds considering
the phase contact and flow phenomena of individual phase, fractal analysis has been adopted to manipulate
the pressure fluctuation signal from the fluidized bed. The pressure fluctuation signals were measured in
a gas-liquid-solid fluidized bed of 0.152 mX2.5 m acryle column. The size of fluidized particles was in the
range of 0-6.0X10°3(m), and the gas and liquid flow rates were in the range of 0-10.0X10"2(m/s) and
4.0-16.0X10"2(m/s), respectively. The pressure fluctuation signals which were measured at a steady state
were analyzed in terms of Rescaled Range analysis(R/S analysis) based on the concept of fractional Brownian
motion, yielding the Pox diagram where the Hurst e :ponent and eventually local fractal dimension could
be obtained. From the fractal analysis of the signals, t'.e hydrodynamic charateristics of gas-liquid-solid fluid-
ized beds could be described by means of the Hurst exponent; the Hurst exponent decreased with an increase
in the gas flow rate, but it increased with an increase in the fluidized particle size. However, it exhibited
a maximum with an increase in the liquid flow rate.
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Fig. 1. Construction of the sample range, R(t, 7).
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Fig. 2. Schematic diagram of experimental apparatus.

1. Column 10. Pressure transducer
2. Distributor 11. Amplifier

3. Port 12. Oscilloscope

4. Pressure tap  13. Filter

5. Weir 14. A/D converter

6. Reservoir 15. Computer

7. Pump 16. Regulator

8. Rotameter 17. Compressor

9. Valve
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Fig. 3. Typical examples of pressure fluctuation signals
in gas-liquid-solid fluidized beds.
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Fig. 4. Typical Pox diagram for pressure fluctuation sig-
nals in gas-liquid-solid fluidized beds.
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Fig. 5. Effects of U; on H in gas-liquid-solid fluidized
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H : Hurst exponent

R(t, ) : sample sequential range for lag < 3.

S2(t, t): variance

t : time [sec] 4.

T : total available sample size

u : time lag [sec] 5.

Us  :gas flow rate [m/s]
U, :liquid flow rate [m/s]
X(t) :time series [v]

X*(t) :subset of time series [v] 6.

azlolA 2 7.
T : time lag [sec]

SFHA} 8.
G : gas

L : liquid 9.

HOF# 10.
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