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Measurement of micro-bubble properties via Single-Tip Optical-fiber Probe
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In order to solve global warming it is essential to realize highly efficient systems such as chemical plants or
power plants including multiphase systems. In these systems, probe methods are useful for real-time and high
accuracy measurements. In this study, the authors measured bubbles properties via Single-Tip Optical-fiber Probe
(S-TOP).The gradient of signals obtained from the S-TOP is proportional to the interfacial velocity. We applied
this relationship to bubble measurement. As a result, it is showed that the measurement for ellipsoidal shape

bubble has high accuracy; the errors were less than 2%.
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Fig.l Experimental setup.

Tab.1 Properties of bubbles;

Velocity Equivalent Minor chord length | Major chord length

{mm/s) diameter (mm) (mm) {mm)
Bubble1 229.3 1.22 1.09 129
Bubble2 2371 1.29 1.08 1.41
Bubble3 179.3 1.42 : 1.02 1.69
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Fig.2 Tip of S-TOP.
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(a) Laser diode, (b) Beamsplitter, (c)Objective lens,
(d) Optical fiber, (e) Polarizer, (f) Photo multiplier,
(2) A/D converter

Fig.3 Probe optical system.

Fig.4 Images of detecting bubbles.
(a) Bubblel, (b) Bubble2, (c) Bubble3
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Tab.2 Gradient and error of each bubble.

gradient [ap;:i:l:c fi:r' ::::::L (1)1 Error (%)
Bubble1 0.957 165.0 28.0
Bubble2 0.975 1681 291
Bubble3 1.059 182.6 1.8

y=0.0058x
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Fig.5 The relationship between velocity and gradient.
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Fig.6 Typical signal obtained from S-TOP
during detecting a bubble.
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