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Numerical analysis of gas flow in industrial
valves for mitigating cavitation effects in the
national gas distribution network

Abstract: Industrial valves, with precise design, play a significant role in controlling
fluid flow and mitigating cavitation phenomena. Cavitation, by reducing the local
fluid pressure, leads to the formation and collapse of bubbles, which erode surfaces
and disrupt valve performance. This study simulates cavitation in butterfly and ball
valves and investigates the impact of parameters such as pressure drop, fluid
temperature, and valve opening degree on the intensity of cavitation. Flow modeling
and analysis of key parameters were carried out using second-order discretization
methods. The results showed that the y-Re6 turbulence model provides the most
accurate predictions. The independence of the analysis from meshing and its
validation with experimental data were also confirmed. This study, by utilizing
advanced numerical simulation models and precise parametric analyses, presents
innovations in understanding the cavitation phenomenon in butterfly and spherical
valves. The use of the turbulence model y-Ref for accurate cavitation predictions,
along with the investigation of the effects of pressure drop and temperature on the
intensity of this phenomenon, particularly in industrial conditions, are key
contributions of this research.

Keywords: Solar greenhouse, Photovoltaic panel, Coverage ratio, Shading factor, DLI
factor, Design Builder software, Daylighting simulation
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