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The effect of porous elastic membrane on reducing fluctuations in surge tank
LIU Daohua, CAI Fulin, GUO Lanbo, LIN Wei,ZHOU Jianxu
(College of Water Conservancy and Hydropower Engineering » Hohai University , Nanjing 210098 ,China)

Abstract: In order to reduce the work amount of engineering and to facilitate the safe and efficient operation of the water diver-
sion system,a scheme of a porous elastic membrane inside the surge tank was proposed. This measure enabled to reduce the
surge amplitude and rapidly damping water level fluctuations. The "U"-shaped water column oscillation model was used for the
physical model test. The results showed that the surge reduction effect was inversely proportional to the open area of the porous
elastic membrane and was proportional to the number of layers of porous elastic membrane. In order to explain the mechanism of
energy dissipation effect, CFD numerical simulations were carried out to analyze the flow field characteristics of the surge tank.
The study showed that the porous elastic membrane was arranged to disturb the flow field inside the surge tank, generating vor-
tex, rolling and flow,and increasing the head loss when the water fluctuated. Under the combined action, the energy of the water
in the surge tank could be dissipated,and the surge amplitude in the surge tank could be quickly damped. The results obtained
by numerical simulation had good agreement compared to the physical model. A porous elastic membrane placed inside the surge
tank could be an option instead of the reconstruction of the water conveyance system for the hydropower station in which the in-
stalled capacity could be increased by adding discharge.
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Fig. 1 The water level inside the surge tank and the pressure at the

inlet of the spiral case during load rejection in a hydropower station
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Fig. 5 Fluctuation of water level in the test well
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