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Numerical study of different flushing gates on sediment cleaning efficiency
in stormwater pipes

FENG Haofei, DU Shengtao
( School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China )

Abstract: The sediment in urban rainwater and sewage pipes will lead to pipe erosion, reduce drainage
efficiency and block the pipes, leading to the damage to the normal operation of the city. Among various
cleaning methods, using self-cleaning devices that generate flushing waves to clean the sediment has been
widely recognized as an effective and economical solution. In this paper, a series of numerical simulations were
carried out using Flow-3D software. The model was verified by comparing the hydrodynamic and sediment
erosion experiments in the literature. The flushing efficiency of three simplified automatic flushing devices for
cleaning pipeline sediments was studied through simulation. The results showed that the height of half-open
valve had direct influence on the scouring efficiency and the highest flushing efficiency was attained when
relative height of the gate was 0.2. The sediment morphology and the scouring efficiency were different under
the flush induced by three sluice types. The sediment bed morphology of open gate, tipping gate and half-open
gate under scouring presented line shape, V shape and U shape, respectively. The flushed time of total sediment
in half-open gate was 30% shorter than that in full-open gate. Compared with open gate and tipping gate,
half-open gate can save 75% and 26% volume of water, respectively.

Key words: flushing; deposition; self-cleaning; erosion
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