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Measurement of Drop Size in Liquid-Liquid Two-Phase Flow

by Dual Optical Probe Technology

LIU Fu-gui, XIE Ting-liang, JIAO Cai-shan” , GAO Yang, LI Chun-hui
College of Nuclear Science and Technology, Harbin Engineering University, Harbin 150001, China

Abstract: For the important hydraulic parameters to design pulsed sieve column, dispersed
drop size and drop velocity have important research value. The experiment was carried out in
a 38 mm inner diameter standard pulse sieve column. The study based on two-phase: water
was set as the continuous phase, while the pure kerosene as the dispersed phase. They went
on with a dual optical probe technology to explore the influence of operation data, such as
dispersed phase superficial velocity, continuous phase superficial velocity and pulse intensity
on dispersed drop size. In the experiment, a measurement system for two-phase flow could
recognize water and kerosene well in the liquid-liquid two-phase flow. Experimental results
prove the feasibility of the application of optical probe technology to the liquid-liquid two-
phase flow.
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i #z (Sieve plate) , 2——HU#E 11 (Sampling opening) , 3—— ik 1 iR (Pulsed valve) ,4——#i <45 (Air tube) ,
S &L (Cylinder) , 6——# #F HL L (Step motor) , 7——30 F ##35% £§ ( Digital tuner) , 8——HFS 11 (Air vent) ,

9— K #H # 11 (Water inlet) , 10— #HLAH 4 11 (Organic phase exit) , 11— #L4H 3 1 (Organic phase inlet) ,
12— KA H 11 (Water exit) , 13——HEi 1 (Vent) , 14— HLAH #E 8} % (Organic phase charging pump) ,
15— A HLAfi% 8 (Organic phase storage tank) . 16—— K A% # (Water storage tank) . 17— K i #E K} £
(Water charging pump) . 18—/ & (Operating floor) , 19— #H i M3 & 4t ( Two-phase test system)
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Fig.1 Experimental flow chart of pulse sieve plate extraction column
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Table 1 Characteristics of two-phase liquid

T A L TR ¥rok%x K BE (Viscosity) / [ (Density) / B 9K 77 (Interfacial tension) /
(Two-phase liquid) (Refractive index) (Pa -« s) (kg *m %) (Nem 1)
F2 B T 7K (Deionized water) 1. 33 0.90x10 3 1.04
, 10. 8010
i (Kerosene) 1. 44 1.83X 1073 0.83
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Fig. 2 Optical fiber probe signals oscillogram
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Fig. 3 Typical signals corresponding

to a single drop passing the probe
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Fig.4 Rectangular wave signals diagram
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Fig. 7 Influence of pulse intensity on dispersed drop size
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velocity on dispersed drop size
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