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Abstract

Finite volume method with first order and second order Godunov schemes is presented to simu-
late and analyze the pipeline leakage problem. The water hammer equation is discrete by Rie-
mann, and the MUSCL-Hancock method is used to reconstruct the two-order precision Godunov
format. In order to avoid the false oscillation, the MINMOD slope limiter is introduced, and the
leakage detection model is established by combining the leakage boundary conditions. The
two-order Godunov scheme is consistent with the result of the characteristic line method, thus ve-
rifying the correctness of the model. The calculation analysis shows that the pressure curve of the
leakage pipe is attenuated and deformed, while the pressure curve of the whole pipe does not at-
tenuate and deform; the leakage flux affects the attenuation amplitude of the curve, and the
greater the leakage flow, the greater the attenuation amplitude of the curve; the number of lea-
kage points determines the number of inflection points at the peak curve, and the location of the
leakage point determines the curve. According to the pressure curve of the leakage pipe, the lea-
kage, the number of leakage points and the location of the leakage can be judged by the time of the
inflection point of the shape and the first wave peak. This has important theoretical significance
and practical guidance value for pipeline leakage monitoring.
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Figure 1. The schematic diagram of leakage unit
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Figure 2. Pressure head traces at valve
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