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Abstract: In order to increase the computational efficiency of quasi-two-dimensional (quasi-2D) water-hammer
models, a method that improves upon an existing quasi-2D scheme in the method of characteristics (MOC) is
presented. The proposed method uses one-dimensional (1D) explicit equations to calculate pressure head and
discharge, rather than using numerical integration to solve mean velocity as employed in the existing scheme. The
1D explicit equations are developed, based on the flux vector splitting (FVS) method. In a reservoir-
pipeline-valve system, the comparisons between the proposed method and two existing quasi-2D schemes show
that the proposed method gives virtually the same results as the other two quasi-2D schemes do, but costs less
computational time. Therefore, the proposed method is able to simulate transient flow problems with high
accuracy and efficiency.
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Fig.5 Percentages of maximum discharge difference
calculated by FVS-MOC method and Korbar method using
different grid numbers and temporal difference schemes
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Fig.6 Wall shear stress traces at midpoint of pipe calculated
by FVS-MOC method and Korbar method
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Fig.7 Axial velocity profiles at mid-point of pipe at different
times calculated by FVS-MOC method and Korbar method
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Fig.8 CPU time ratios of FVS-MOC method and
Zhao-Ghidaoui method using different grid numbers and
temporal difference schemes
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Fig.9 CPU time ratios of FVS-MOC method and Korbar
method using different grid numbers and temporal difference
schemes
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