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Abstract

For a vertical wall with standing waves on its front face, the unsteady flow in a flow conduit
installed through the wall is analyzed. A nonlinear standing wave theory making use of Fourier
expansion is applied, and the results are verified by a hydraulic experiment. It is found that the
nonlinear theory better predicts the behavior of the flow compared to its linear counterpart. The
investigation of the water transmissibility through the conduit shows that the variation of the flow
rate becomes larger as the standing wave height and period increase and as the length of conduit
decreases. The relationship is presented by a nondimensional equation. The net flow gain per one
wave period, which is directly related to water exchanging capability of the conduit, appears to
be negative in both theory and experiment when the conduit is located near the bottom. The
maximal flow gain occurs in the conduit whose mouth is located at the still water level. In addition,
it is shown that the longer wave period and the shorter conduit length are more effective in the
water exchanging performance.
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Table 1. Input parameters of standing waves used
in the hydraulic experiment

T (sec) H {com) | h* (m/m) | ¢ (m/m)
1.00 17.0 2.08 035
1.20 186 153 0.28
1.40 18.0 1.22 0.22
1.60 18.0 1.02 0.18
1.80 19.0 0.88 0.16
2.00 20.0 0.77 0.14
1.77 9.2 0.90 0.08
1.77 19.6 0.90 0.18
1.77 24.6 0.90 0.22
1.77 30.0 0.90 0.27
1.77 370 0.90 0.33
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Table 2. Phase difference (radian) between wave
and flow rate profiles (NON: nonlinear
theory, LIN: linear theory, EXP: experi-
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