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Abstract — Low-frequency pressure fluctuations in an external-loop airlift reactor were investigated. Low-frequency
pressure fluctuations could be measured by shooting videos about liquid levels in the four piezometric tubes which were
installed at the lower and upper parts of the riser and downcomer using a cellular phone. The periodic characteristics of
pressure fluctuations were proved by the calculation of their auto-correlation function and cross-correlation function.
Even if the riser superficial gas velocity was constant, the riser and downcomer gas holdups as well as wall pressures
were periodically changed due to the inertia of circulating liquid. In general, the intensity of pressure fluctuations increased
with an increase in the gas velocity. When the unaerated liquid height was 0.04 m, the maximum period of pressure
fluctuations was found at the specific gas velocity (0.14 ms™). It was because the maximum inertia of circulating liquid
resulted from a reduction in the increasing rate of the liquid circulation velocity and a decrease in the volume of the
effectively circulating liquid with an increase in the gas velocity.
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Fig. 1. Schematic diagram of the experimental apparatus.
1~4. pressure tap 11. gas sparger
5. piezometric tube 12. air line
6. gas-liquid separator 13. air filter
7. rise 14. pressure regulator
8. downcomer 15. valve
9. self-agitated impeller 16. rotameter.
10. connection pipe
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Fig. 2. Self-agitated impellers: (a) type A, (b) type B.
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Fig. 4. Effect of the riser superficial gas velocity on the circulation
liquid velocity.
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A, riser cross-sectional area [m?]
C,, :auto-correlation function [-]
C,, : cross-correlation function [-]
E  :gas holdup [-]
Er : riser gas holdup [-]
Ed : downcomer gas holdup [-]
g : gravitational acceleration [ms™]
h :liquid height in the gas-liquid separator [m]
i : number [-]
k  : number [-]
n : total number of data [-]
T  : period of pressure fluctuation [s]
t : sampling time [s]
t.  :circulation time [s]
t;, :discrete times [s]
U,, : riser superficial liquid velocity [ms]
V. : liquid volume in the reactor [m?]
x; : pressures at discrete times # [10> mH,0]
¥, : pressures at discrete times # [102 mH,O]
% :average of pressures [107 mH,0]
7 :average of pressures [107 mH,0]

Greek letters

AP

At

PL

: pressure difference between two taps or pressure difference

between unaerated and aerated liquid levels in a piezometric
tube [10> mH,0]

: sampling interval [s]

: height difference between two taps [m]

: liquid density [kgm™]

: standard deviation of pressures [107 mH,0]

: lag [s]

10.

11.

12.

13.

14.

15.

16.

. Choi, K. H., Han, B. H. and Lee, W. K_,

. Choi, K. H., Chisti, Y. and Moo-Young,
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