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Research on Generation Mechanism and Suppression Methods of Cavitation Phenomenon
in Hydraulic Systems of Water Conservancy
Hang Xu
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[Abstract] The essence of cavitation phenomenon is the vaporization of liquid in local low—pressure areas to
form bubbles, which then collapse in high—pressure areas. Although this process is based on fluid mechanics
principles, it seriously threatens the safe, stable, and efficient operation of water conservancy facilities. This paper
aims to systematically explore the generation mechanism, evolution law, and multi—dimensional hazards of
cavitation phenomenon in hydraulic systems of water conservancy, and on this basis, comprehensively review
and evaluate current mainstream cavitation suppression methods. The research first deeply analyzes the entire
process of cavitation nucleation, growth, and collapse from thermodynamic and fluid mechanics perspectives.
Secondly, it elaborates on the erosion damage caused by cavitation to hydraulic structures, induced vibration and
noise, and negative impacts on system hydraulic performance. Finally, a multi—level, systematic cavitation
suppression strategy system is constructed from four aspects: optimizing hydraulic design, improving materials
and surface treatment, introducing active control technology, and intelligent monitoring and early warning.
Research shows that a single suppression method is difficult to cope with complex and variable engineering
practices. Future research directions should focus on multi—physics field coupling simulation, development of
new anti—cavitation materials, and Al—based intelligent cavitation perception and active regulation technology,
providing solid theoretical and technical support for ensuring the safe and long—term operation of major national
water conservancy projects.
[Key words] hydraulic system of water conservancy; cavitation phenomenon; generation mechanism; cavitation

damage; suppression method
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