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Model test and theoretical analysis of

anti clogging capacity of siphon drainage

WANG Lei, SHANG Yuequan, LU Junjun, XU Haodi
(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstract: For different siphon arrangement and different siphon lift, flow simulation of sand particles with different sizes
was conducted. The influence of sand particles on the siphon process was studied, and was then verified by theoretical
analysis. The results show that sand particles smaller than 1.00 mm in diameter are brought out of the water under the
action of siphon, with no hole bottom sediment or blockage of the pipe. It is thus proved that siphon drainage has the

ability of anti-clogging. The water velocity in the pipe is larger than the sand velocity during the siphon process, which

indicates that sand particles can enter the siphon and flow with the water.

Key words: slope; siphon drainage; anti clogging capacity; critical lift; model test
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Fig.1 Siphon experimental device
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Fig. 3 Phenomenon of sand flow in the upper pipes
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Fig. 4 Phenomenon of sand flow in lower pipes
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Table 1 Flow rates of sand grains in different sizes under different arrangements cm’/min
‘ \ iR Hy/m
i B 7 Fi4%/mm
8.5 8.6 8.7 8.8 8.9 9.0 9.1 9.2 9.3
(0.25, 0.50] 4.805 4.126 3.325 2.602 2.128 1.625 1.128 0.712 0.482
RHF L E
(0.50, 1.00] 2.362 2.156 1.932 1.612 1.256 0.965 0.673 0.502 0.402
(0.25, 0.50] 4.342 4.005 3.725 3.425 3.023 2.356 1.326 0.956
LA CIEAEN
(0.50, 1.00] 1.556 1.324 1.152 1.012 0.856 0.765 0.692 0.636
X (0.25, 0.50]  6.525 5.206 4.452 4.028 3.705 3.034 1.723 1.045
A mErA= R EIET )
(0.50, 1.00]  5.089 4412 3.828 3.262 2.656 2.056 1.505 0.925
X (0.25, 0.50] 5.305 4.456 3.625 2.766 2.062 1.435 0.912 0.499 0.346
RHE B E A TS
(0.50, 1.00] 4.039 3.502 2.738 2.026 1.425 0.848 0.571 0.456 0.352
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Fig. 5 Two-phase distribution of water and sand in

obliquely arranged siphon tube
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Table 2  Fluid flow velocity of siphon flow at different lifts
(H,=7.0 m)
UL ZFE Hy/m IR LA E v /(mes ™)
8.5 0.188
9.0 0.128
9.3 0.102
9.5 0.078
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Fig. 6 Contrast between sand settling velocity and

water rising velocity under different lifts
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