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Abstract:  For the issue of outflow from damaged pressurized pipelines, existing research has
established a relatively complete system of outflow equations, providing theoretical support for the
analysis of pipeline leakage mechanisms and prevention design. The commonly used equations for
calculating the outflow rate of fluid through a specified damaged orifice in a pipeline include the orifice
equation, the leakage equation, and the fixed and variable area discharges (FAVAD) equation. Among
them, the orifice equation is typically used to calculate the inflow or outflow rate of fluid at atmospheric

pressure through small openings. The leakage equation is more suitable for cases where the damaged
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orifice has an irregular shape or when dealing with high-pressure, high-velocity flow systems. The FAVAD
equation is widely applied to the calculation of leakage flow in pressurized pipelines and water
distribution networks. This paper systematically reviews the research progress on leakage mechanisms in
pressurized pipelines and presents modified outflow calculation models that consider factors such as
hydraulic head, damaged orifice shape parameters, pipeline material properties, and leakage medium

characteristics. In addition, the advantages and limitations of these outflow equations are analyzed, along
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with recommendations for future research.

Keywords: leakage;

system; mathematical model
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