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Research Progress on Cavitation Experiments Based on the
Energy Conversion Theory of Single Bubble Collapse

DING Qing—miao1 , LI Xiao-man', CUI Yan—yu1 *, LI Wen-bin®, CHENG Bin'
(1. College of Aeronautical Engineering, Civil Aviation University of China, Tianjin 300300, China;
2. West East Gas Transmission Branch of National Petroleum and Natural Gas Pipeline Network Group Co. , Ltd. , Shanghai 200122, China)

[ Abstract] With the development of large-scale and high-speed hydraulic machinery, cavitation of marine propeller, water turbine,
booster pump and other related equipment and facilities is becoming more and more serious. Domestic and foreign scholars have
conducted a lot of experimental research on the energy conversion of cavitation collapse, providing theoretical guidance for reducing
cavitation damage. The high-speed camera technology, contact hydrophone measurement technology, non-contact optical deflection
method and other related technologies in bubble experimental research were summarized, and their achievable testing functions were
discussed. Secondly, four dissipation forms of bubbles energy were summarized. The energy of reconstructing bubbles. The energy of
micro jets. The energy of pressure waves. Dissipation in the form of thermal and light energy. Finally, the deficiencies of current
research were summarized, and prospects were made in three aspects: establishing a theoretical model of single bubble collapse energy
conversion, expanding the experimental research scope of bubble collapse energy conversion to multiple cavities and complex wall
scenes, and deeply exploring the mechanism of material cavitation energy change, in order to promote the development of bubble
collapse energy conversion theory, technology and methods.
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Fig. 1  Curves of radius, velocity and acceleration during

bubble collapse in free field"?"!
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Fig.2 Experimental device diagram for measuring cavitation radius

and pressure wave signal with optical deflection technology'*’
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bubble collapse at different distances ™’

r E /m] E /] n/ %
1.5 3.94 352.2 10. 73
1.65 3.90 418. 1 12.74
1.85 3.97 543.8 16.57
2.0 3.94 564.2 17.19
2.5 4.08 608. 8 18.55
3.0 3.95 579.3 17. 65
3.5 4.01 630. 1 19.20
4.0 4.10 620. 6 18.91
12.5 4.36 961.3 29.29
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