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Abstract: Gas-liquid two—phase flow is prevalent in various industries. The measurement and statistical
analysis of bubbles characteristics are useful for the investigation of the bubbles motion and generation.
Therefore, it can provide the fundamental data for physical mechanism and process control research. In
this paper, bubble images were captured by a high—speed camera system at different liquid flow rates and
aeration volumes in the circulating water tank. Given that bubble coalescence and breakup during motion
could lead to overlapping and sticking issues in the images, these phenomena would cause significant
measurement errors in bubble characterization parameters. To address these issues, this paper improved
the marker extraction method of the watershed algorithm. The method obtained foreground markers by

utilizing the extreme points of the distance transformed image for suppression and fusion, thereby

WimEH: 2023-08-16; &R EHEA: 2023-10-19,

E&TR: ERAREFRES (61901025, 12293000, 12293003, 12293004, 12202291),

F—1EE: bk (2000—), B, WEWGEA, PN EURALEE . ZARRINA &R A . E-mail: yang zhilong@foxmail.com.

BEEEE: HSoR, BB, WEASIW, P07y ZARNMNAT R R . E-mail: wenbin.tian@cau.edu.cn,

SIAARS: ke, HSOR, 52, 5. AL RERUN S5 280 (). A THERE, 2024, 43(2): 808-817.

Citation: YANG Zhilong, TIAN Wenbin, ZHANG Zhen, et al. Geometric features recognition and parameters extraction of bubbles in single—hole air bleed|[J].
Chemical Industry and Engineering Progress, 2024, 43(2): 808-817.

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



20244F2 J Wb le s ALHE R OARHE RIS S HER Ok - 809 -

improving the accuracy of the bubbles segmentation. Least squares ellipse fitting was conducted on the
segmented bubbles to reconstruct the bubbles profile and obtain their parameters. Experimental results
showed that the proposed method have obvious improvement on segmenting the adherent bubbles and
extracting the bubble features. Compared to the methods of erosion operation and threshold segmentation
for extracting markers, the proposed method increased the accuracy by 22.7% and 13.6%, respectively.
Moreover, statistical analysis of the obtained data showed that the number of bubbles increases slightly
with increased ventilation volume, while the average bubble size increased significantly. It was found that
the ventilation volume mainly affects the size of the bubbles. On the other hand, the bubbles motion was
affected by the liquid flow rate. It was noted that the increased liquid flow rate would generate more
bubbles with small size due to bubbles breakup.

Keywords: gas—liquid flow; overlapping bubble recognition; bubbles characterization statistics; high—

speed imaging
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