5% 46 B 3
Vol. 46 No. 3

KR K R Bk R

Advances in Science and Technology of Water Resources

2026 4 5 H
May 2026

DOI; 10. 3880/j. issn. 1006 - 7647. 2026. 03. 002

AR B K J75 e o Tint K VR 52k i
B OALB L IR, B, R

(LT A S (L) AR W] 5 2. VLI RAERRIR 5 8 ) TR AR s 3. VLA K E FOK R KRG TREARTR L
4TI RIS 22 TR BE )

WE ANERLBAAEMEAN A BELERE T KAFRZET RGO, £ &, 3o
T KIS £ 2R AFR T 0T XAREE PR G bR LG TG LATE B
FEAER 4 Aoy @ R T S A R FEAF A BT R BAAAE I T @ AR I AL LA % R
AT BERET RREAABEMT EN A, FE LR T T RanRIZ P REes Ba Hk A
BZ AR EAE AN B RRKAFRZEHTTEAER T MNBZE R Bt E AN EHA
HERAREALE R RUEFERGRERES T TR,

KR SO R AR AFLHAF T 0 KAFEF; S RAE &R

Research progress on characteristics of hydrodynamic-induced cavitation bubble collapse at different scales//Ge
Jie', Xu Wei®, Wang Xiuli*, Guo Wenzhuo', Zhao Yuanyuan' ( 1. Shimge Pump Indusiry ( Zhejiang) Co. , Lid. ;
2. School of Energy and Power Engineering, Jiangsu University; 3. Research Center of Fluid Machinery Engineering and
Technology, Jiangsu University; 4. School of the Environment and Safety Engineering, Jiangsu University)

Abstract: This paper reviews the research progress on the characteristics of hydrodynamic-induced cavitation bubble
collapse from both experimental and numerical simulation perspectives. In terms of experimental approaches, the
advantages and disadvantages of two main methods of hydrodynamically inducing bubbles, namely electric spark and laser,
are compared and analyzed. The research progress on the physical characteristics of bubble collapse is elaborated from four
aspects: free field, near-wall region, far-wall region, and the interaction between bubbles and particles. In terms of
numerical simulation, the development of bubble numerical simulation methods is reviewed from macroscopic, mesoscopic,
microscopic and multi-scale perspectives, with a focus on the interaction mechanisms between cavitation bubbles and walls,
particles, and other bubbles during the collapse process. It is pointed out that future research on hydrodynamic-induced
bubbles can be carried out in directions such as improving synchronous observation techniques, innovating pressure
measurement technologies, and promoting deep integration with artificial intelligence and big data technologies.
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