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Study of fast liquid-liquid micromixing using PLIF technique
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Abstract; Planar laser induced fluorescence (PLIF) technique was established to study the liquid-liquid
turbulent micromixing process. A typical process of liquid-liquid cross-flow mixing in flow channels at
millimeter scale was visualized by wusing this non-invasive measurement technique. Transient
measurements of concentration field highlighted by the excited fluorescence dye were recorded. A wave-
like vortex structure at the scale of 1 to 2 millimeter was found after the two liquid cross flows met each
other. The results showed that the development of the vortex was the main factor affecting the mixing
performance. The mixing process was also analyzed quantitatively by using the intensity of segregation
(1I0S). The trend of 10S value vs y locations was also illustrated and the effect of velocity ratio of two

liquid flows and Reynolds number of the mixing liquid flow on the mixing process was studied.
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Fig. 1

1—Rhodamine B solution tank; 2—constant flow pump;

Schematic diagram of experimental system

3—valve; 4—flow meter; 5—liquid-liquid mixer;
6—double pulsed Nd: YAG laser; 7—articulated arm;
8—planar laser beam; 9—high pass optical filter;
10—CCD camera; 11—data acquisition system;

12—synchronization controlling system
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Fig. 2 Tllustration of liquid-liquid mixer

design in this work
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Fig. 3 Calibration of intensity of fluorescence wvs

Rhodamine B concentration in water
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Table 1 Operating conditions in experiments

Liquid A(inner fluid)

Liquid B(outer fluid)

Va/Leh! up/m e st Rea Vi/Leh! up/m s ! Regp
1 400 0.61 3430 400 0.57 3160
2 400 0.61 3430 600 0. 85 4740
3 400 0.61 3430 800 1.13 6320
4 600 0.92 5140 600 0. 85 4740
5 800 1.23 6850 800 1.13 6320
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Fig. 4 Snap shots of transient concentration
field taken by PLIF measurement technique

(thickness of each liquid film is 2. 5 mm)
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Fig. 5 Illustration of vortex structure development
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Fig. 6 Time-averaged concentration field 0 10 20 30 40 50 60
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taken by PLIF measurement technique

(thickness of each liquid film is 2. 5 mm)
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Fig. 7 Intensity of segregation at different y locations
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