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Abstract — In this of study, effects of input air velocity(0.05~0.22 m/sec) and molten carbonate salt temperature
(870~970 °C) on flow regime transition have been studied by adopting a drift-flux model of air holdup and a stochastic
analysis of differential pressure fluctuations in an air-molten sodium carbonate salt two-phase system(molten salt oxi-
dation process). Air holdup where the flow regime transition begins was determined by air holdup-drift flux plot. The air
holdup value which the flow regime transition begins was increased with increasing molten carbonate salt temperature due to
the decrease of viscosity and surface tension of molten carbonate salt. To characterize the flow regime transition more
quantitatively, differential pressure fluctuation signals have been analyzed by adopting the stochastic method such as
phase space portraits and Kolmogorov entropy, The Kolmogorov entropy decreased with an increasing of molten car-
bonate salt temperature but increased gradually with an increase in an air velocity, however, it exhibited different tendency
with the flow regime and the air velocity value which flow regime transition begins was same to the results of drift-flux
analysis.
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Fig. 1. Schematic diagram of molten salt oxidation process

1. Molten salt vessel 11. Silica bed

2. Gas/Waste injector 12. Off gas analyzer
3. D. pressuretransducer 13. LD. fan

4. Electric heater 14. A/D converter
5. Screw feeder 15. Computer

6. RPM controller 16. Thermocouple
7. Impactor 17. T. indigater

8. Heat exchanger 18. T. controller

9. Cold water bath 19. Low pass filter
10. HEFA filter
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Fig. 2. Effect of air velocity and molten carbonate salt tempera-
ture on the air holdup in air-molten carbonate salt two-
phase flow system.
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K, : Kolmogorov entropy [bits/sec]
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