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Actual Leakage Rate Measurement and Sealing Structure Optimization for Plug Valve Under High-Temperature Conditions
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[ Abstract ]As critical industrial shut-off equipment, plug valves are widely used in high-temperature medium transportation systems

across metallurgy, power generation, and chemical industries. Under sustained high-temperature operation, thermal

deformation mismatch between valve bodies and gate-seal pairs often leads to sealing failures and fluid leakage,

resulting in energy waste, environmental pollution, and potential safety hazards. This study employs thermodynamic

principles to focus on leakage mechanisms, detection method adaptability, and structural optimization strategies for

high-temperature plug valves. Through analyzing temperature field effects on sealing interfaces, evaluating limitations

of existing detection technologies, and elucidating failure patterns of metal seals, we establish a theoretical framework

for structural improvements. The research demonstrates that leakage control in high-temperature plug valves involves

dynamic equilibrium reconstruction under thermal disturbances , with technological breakthroughs requiring

comprehensive understanding and design of multiphysics coupling behaviors. These findings provide critical guidance

for advanced valve sealing technologies.

[ Key words Jplug valve ; high-temperature operation ; leakage rate; sealing structure ; thermal deformation compensation ; multi-stage

sealing; detection theory
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