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Abstract— Laser intensity fluctuation signals from a bubble column(0.152m ID and 2.5m in height) have been analyz-
ed by resorting to the deterministic chaos theory, to search for the intrinsic order of gas-liquid flow in the column. Some
typical chaotic parameters such as Lyapunov exponent and Kolmogorov entropy and attractor in the phase space portrait
from the time series of laser intensity fluctuations have been obtained with the variations of operating variables. The at-
tractor which has been constructed with the optimum choice of time lag has been utilized to predict the chaotic behavior
of gas-liquid flow in the bubble column. The values of Lyapunov exponent were small but positive; the Kolmogorov en-
tropy increased gradually with an increase in the gas flow rate, however, it exhibited local minimum with the variation of
liquid flow rate. It has been found from the results of this study that the dynamic phenomena of gas-liquid contact and
flow in the bubble column could be quantified easily. The gas-liquid flow in the column showed the deterministic chaotic
behavior in that the Lyapunov exponent and Kolmogorov entropy were finite and positive.
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Fig. 1..Sch¢maﬁc diagram of experimental apparatus.
1. Main column 11. Filter & Regulator
2. Distributor 12. Valve
3. Liquid reservior 13. Rotameter
4. Pump 14. He-Ne laser source
5. Filter & Regulator 15. Photo-transistor
6. Valve 16. Amplifier
7. Rotameter 17. Comparator
8. Calming section 18. A/D converter
9. Weir 19. Computer
10. Compressor 20. Pressure taps
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Fig. 2. Typical laser intensity fluctuations in bubble columns(U,=6
cmy/s).
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Fig. 3. Typical laser intensity fluctuations in bubble columns(Ugz=3
cm/s).
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Fig. 6. Typical examples of the largest Lyapunov exponent of laser
intensity fluctuations in bubble columns(U,=6 cm/s).
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