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Examination of band gap effect in water hammer with fluid-structure interaction

Inaba, Kazuaki
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A water hammer occurs by a sudden closing of a valve or an accidental stopping of

a pump. The difference in Young®"s modulus and dimensions of the tube results in the change of the propagat
ion speed of the water hammer. Recentlg, a periodic structure of a rod with periodic weights is known to c
ut wave components as known to be the band gap effect. In the present study, we examined whether the tube
with periodic weights can decrease impact tube responses in water hammers. Water hammer experiments were c
onducted with a polycarbonate tube and steel clamps. The periodic structure with more than 5 clamps attenu
ated the peak of water hammers about 20% in experiments. High frequenc¥ components §3—5 kHz) were attenuat
ed with the repeated structure in the Wavelet analysis. Numerical simulations revealed that the interval o
T clamps similar to the frontal averaged wavelength indicated similar attenuation as the experimental resu
ts.
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