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Application of Cubic-Spline Interpolation
Schemes in Method of Characteristics for

Water Hammer Analysis
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Assistant Professor Former Graduate Student
Department of Civil Engineering, M. R. Chamani
Isfahanan University of Technology Assistant Professor

ABSTRACT

Since 70’s, the fixed-grid method of characteristics has been used successfully to analyze transient
conditions in networks and pipeline systems. In analyzing transient flow, the use of an interpolation
scheme is unavoidable, as the Courant number should be satisfied. Several interpolation schemes are
introduced and used in solving water hammer classical equations. In this investigation, cubic-spline
spatial-line interpolation scheme plus two new cubic-spline, time-line and com%:ined interpolation
schemes, are used to solve the approximate and complete water hammer equations. All interpolation
schemes are used to analyze transient flow in a pipeline containing three series pipes with a reservoir
and a valve. It is shown tgat for small time-steps, all interpolation schemes produce same results. For a
large time-step, non-linear interpolation schemes perform better than the linear ones. The combined
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interpolation scheme used to solve the approximate eqluatio_ns has the best accuracy. In terms of
accuracy and computational time, the cubic-spline time-line interpolation performs the best for both
approximate and complete water hammer equations.

KEYWORDS
Water hammer, unsteady flow, transient flow, method of characteristics, cubic-spline interpolation.
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1- Water hammer 2- Elastic theory
3- Method of characteristics 4- Dissipation
6- Reachback time-line interpolation 5- Dispersion
7- Implicit time-line interpolation 8- Hermite
1. Cubic-spline interpolation 9- Spline
11- Shape function | 12- Serendipity
13- Traditional 14- Exact
15- Approximate , 16- Space
17- Time 18- Combined
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