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Ultrasonic Cavitation Effect Observation Using Bubble Cloud Image Analysis

Si-Cheol Noh!, Ju-Young Kim?, Jin-Su Kim?, Jung-Hoon Kang?, and Heung-Ho Choi2*

Abstract

In this study, in order to evaluate the yield of bubble by ultrasonic cavitation in HIFU sonication, the bubble image analysis was
performed. The changing phenomenon of cavitation effect according to the sonication condition was discussed by analyzing the bubble
image. Especially the appearance of bubble cloud, the size of micro-bubble, and the yield of bubble were considered. The 500 KHz and
1.1 MHz concave type ultrasonic transducers were used for HIFU sonication. Computer controlled digital camera was used to obtain the
bubble image, and the binary image processing(binarization coefficient : 0.15) was performed to analyze them. In results of 500 KHz and
1.1 MHz transducer, the area of bubble cloud was increased in proportion to the rise in sonication intensity(R? : 0.7031 and 0.811). The
mean size of single microbubble was measured as 98.18 um in 500 KHz sonication, and 63.38 um in 1.1 MHz sonication. In addition, the
amount of produced bubble was increased in proportion to sonication intensity. Through the result of this study and further study for
variable image processing method, the quantitative evaluation of ultrasonic cavitation effects in HIFU operation could be possible with
the linearity associated with the sonication conditions.

Keywords : Ultrasound cavitation, Bubble cloud, Cavitation yield evaluation
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Fig. 1. Bubble cloud image with different converting coefficient at
500 KHz, 60 W(left: positive images, right: negative images).
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Fig. 2. Block diagram of Bubble cloud image acquisition setup.

Fig. 3. Bubble cloud image acquisition setup.

JSST. Vol. 20, No. 2, 2011

Si-Cheol Noh - Ju-Young Kim - Jin-Su Kim - Jung-Hoon Kang - Heung-Ho Choi

719) ®i A 7|25 S48190 T MATLABS ©]-8319f 0.15
A 2718} G wEon, S A g4 Sl
49} Fig, 5+ 500 KHz} 1.1 MHz =
o] HAENRE 65 W =2 ZALBSIA
= 0 A 71320 P Holar Qlrt, 2 AldofA ARSE
Fh|eke] WA Bals-o 7k& A& B 95 um, T WAL 625
um?0. 2 SH =9It

Fig. 4. Bubble cloud image at 500 KHz, 65 W.

Fig. 5. Micro-bubble image at 500 KHz, 30 W(18 pixels, area :
0.0113 mm2, @ : 119.95 um).
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Fig. 6. Bubble cloud image at 1.1 MHz, 65 W.

Fig. 7. Micro-bubble Image at 1.1 MHz, 30 W(5 pixels, area : 0.0031
mm?, @ : 62.83 um).
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Fig. 8. Bubble area trend by ultrasonic intensity.
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Fig. 9. Bubble diameter trend by ultrasonic intensity at 500 KHz.
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