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Non-linear Dynamics of Unsteady Pressurized Flows in a Simple Pipe System
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We dealt with simple unsteady flows in a pipe with a vertical shaft at the inlet. A non-linear analytical solution
of fundamental equations for unsteady pipe flows was derived firstly under a few hydraulic conditions with and
without oscillatory inflow discharge at the inlet. We investigated the non-linear behavior such as the
amplification of discharge variation near the resonance relation, which indicates the time period of free
oscillation in the pipe flow system. The non-linear solution was compared with the results of numerical analysis
to verify the solution. The hydraulic experiments were also carried out in this research to verify the applicability
of the unsteady pipe flow model. It was pointed out through these considerations that the theoretical findings are
in good agreement with the numerical and experimental resuits.
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