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A System for Measuring Micro-bubble Diameter by Image Analysis

HIROTA Yutaka”, YADA Sadami” and TODA Masayoshi”

[ Received August 30, 2002[]

Abstract: To measure micro-bubble diameter below 200um, we developed a measuring system by an image analyzer.[] In this

paper, we measured the standard corpuscles below 50um and micro-bubbles generated by an aerator to verify measurement precision.

The results are summarized as follows.

1.0 In theory, the available measuring range of micro-bubble diameter with this system is 1.880] 450um, the resolution per pixel is

0.94um.

2.00 When micro-bubbles generated by an aerator were measured with this system, the mean value of micro-bubble diameter was
23.3um , and the coefficient of variation was in 4.4] 7.900 for micro-bubble diameter of 100 30um.

3.00 Micro-bubble diameters below 200um was able to be measured by arbitrary locating water-immersion object lens inside the

water tank.

4.0 This system can be acquired at lower cost than the liquid born particle counters of laser light barrier type by 2] 200 .
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Table 100000000000 O0OOCOOOOOO

Density 1.19 kg/m?

Coefficient of thermal expansion 9.8 X 107 /C

Thermal decomposition temperature 327°C

Transparency 86.0%

Index of Refraction 1.57

Average diameter

5 um 500 £ 0.05 um

+

10 zm 10.00 £ 0.05 pzm

+

30 um 30.00 £ 0.05 pm

I+

50 pm 50.00 0.05 pm

Table 1.0 O Characteristics of standard corpuscles

gooooooooooooo

goooooooooooooooboooooooon
gooooooooooooooboooooooon
gooooooooooooooboooooooon
gooooooooooooooboooooooon
ooo

2200000
goooooboooooooooboboooooooon
0000LI%gm O 0000000000000 00
goooooooooooooooboooooooon
gooooooboooooobooboooooooboOoon
gooooooboooooooobocoogzeo0bOon
gooobooooooobooooooo@moOooon
goooooooooooooooboooooooon
0000000000000 O0®OVKF31ADOO OO
goooooooooooooooboooooooboon
goooooooooooooooboooooooboon
goooooooboooooooDoOood?29cemx Os59cm
x O041em00000000C000000O20em0 00
gooobooseooobobloemoboooooOon
gooooboooboooooooooobooooosob
goboobOoooboooooboooOooosgon
glooooooooooooooboooooooon
0006242000036ecn00001S0 000000
oooooooooo
goooooooooooooboookxks-e1on
goooooOkKL-11ooooooooookz-2sMid
goboobooooobooooobooooOoOo2umO O
0°"00000000000000O00000O0O0
gooooooooooooooboooooooon
gooooooooooooooboooooooon
O0oooooo2smd/min0 000000000000
gooooooooooooooboooooooon
gooooooooooooooboooooooon
gooooboooooooooooboooooooon

Display Capture board ]

CCD monochrome camera

~ Relay pipe of image
S °o °
°oo Water-immersion objective

\MICIO bubbles

Fiber light generator‘ ’—I Airator I

\Acrylic water tank

Figure 1. A system for measuring micro-bubble diameter
by image analysis
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Figure 2. Picture of micro-bubble
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Figure 3. Process of digitization in picture
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Figure 3. Picture of micro-bubble when a lens case isn't

attached

Water-immersion objective

a : Front view
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a ! Plane view

Figure 5. Lens case of water-immersion objective
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Measured value (pm)  Coefficient of variation (%)

Mean  S.E.

Standard corpuscles ( jim )

6.49 £ 0.06
10.92 £ 0.06
31.67 £ 0.10
5113 £ 0.07

13.6
79
4.4
1.8

10
30
50

1 =200

Table 2. Measurement accuracy of standard corpuscles
by image analysis
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