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Analysis of cavitation mechanism in high speed water flow
tunnel under high temperature and low altitude

Yang Wang
Xinjiang Water Resources Survey and Design Institute Co., Ltd., Urumgqi, Xinjiang, 830000, China

Abstract

During the development and utilization of water resources in Xinjiang,large-scale tunnel projects operating under cold climate
conditions are frequently exposed to cavitation erosion induced by high-velocity flows,posing severe threats to structural durability
and operational safety.The cold climate leads to significant changes in the physical properties of water,with increased viscosity and
dissolved gas content at low temperatures enhancing the generation of cavitation nuclei and the evolution of bubbles.Meanwhile,high
heads and high-velocity flow conditions intensify pressure fluctuations,causing more concentrated energy release during bubble
collapse and resulting in localized damage on tunnel linings.The complex geological environment of Xinjiang further amplifies
flow disturbances and increases the risk of structural deterioration.Investigating the mechanisms of cavitation erosion,clarifying its
evolution characteristics under cold conditions,and proposing targeted preventive measures are of great theoretical and practical
significance for improving the long-term operational safety of hydraulic tunnels in Xinjiang and ensuring the security of regional
water supply.
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