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Newly developed method for determining a touch position
in sub-millimeter bubble/droplet measurement via a Single-Tip Optical fiber Probe
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An optical fiber probe is a very useful device for bubble/droplet measurement of gas-liquid two-phase
systems in engineering fields. To measure a sub-millimeter-size or micrometer-size bubbles/droplets,
we already developed a Single-Tip Optical fiber Probe (S-TOP). In this study, we rapidly improve the
measurement accuracy of the S-TOP. A difficult problem to overcome in the S-TOP measurement is the
position which the S-TOP has pierced bubbles/droplets. A pre-signal/post-signal is one of the noises for
the S-TOP measurement; however, by using this, we can effectively discriminate the
“bubbles/droplets”-“S-TOP” interaction. Analyzing the properties of the pre-signal/post-signal, we
propose a method to detect the touch position. As a result, the difference for the bubble/droplet chord
length measurement between the visualization and the S-TOP decreases from 50/30 % to 20/10 %

(random error).

Keywords: Single-Tip Optical fiber Probe, Gas-liquid two phase flow, Bubble, Droplet, Measurement accuracy,
Pre-signal, Post-signal, Touch position
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Fig. 4 Typical output signal in a bubble measurement
delivered from the S-TOP
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Fig. 5 Typical output signal in a droplet measurement
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Fig. 6 Experimental apparatus for the bubble
measurement
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Fig. 7 Experimental condition for the pre-signal
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Fig. 8 Experimental apparatus for the droplet measurement
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Fig. 9 Experimental condition for the post-signal
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Fig. 10: Typical output signals in the bubble measurement

Table 1 Bubble chord length measurement result

Ly [mm] Lminor [mm] Difference [%]
0% 1.65 7
0, -

10 % 1.29 1 54 16

30 % 0.81 -47

45 % - -

bubble
Fig. 11: Visual ization of the bubble deformation during

the S-TOP piercing
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Fig. 14: Typical output signals in the droplet

measurement

Table 2 Droplet chord length measurement result

Ly [pm] Lminor [Lm] Difference [%]
0% 398 -4
109 353 -15
% 415
30 % 290 -30
45 % - -
droplet

100 pm
|

S-’I‘OP71

Fig. 15: Visualization of the S-TOP pi

ercing a droplet
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