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Influence of shape parameters on characteristics of water and sediment in desilting channel with swirling flow//
NAN Junhu, DAI Jianglong, LI Wei, WANG Chaoqun, MA Kangning( College of Energy and Power Engineering, Lanzhou
University of Technology, Lanzhou 730050, China)

Abstract: To clarify the influence of key shape parameters on the characteristics of water and sediment in the channel and
sediment transport pipe, numerical simulations of the water and sediment two-phase flow in the desilting channel with
swirling flow were conducted based on the model experimental test. The results show that the height of the swirling flow
generator significantly affects the sediment trapping efficiency, with a maximum difference of 5.41% . The diameter and
inclination angle of the sediment transport pipe, and the outlet width of the swirling flow generator have significant
influences on the split ratio, with a maximum difference of 8. 13% . Increasing the inclination angle improves the sediment
accumulation caused by wall conditions at the closed end of the sediment transport pipe. The outlet width of the swirling
flow generator has no evident effect on the characteristics of water and sediment in the channel. The desilting channel with
swirling flow can discharge sediment efficiently and continuously in all types of desilting channels, with sediment trapping
efficiency greater than 90% . After passing through the swirling flow generator, the water with high sediment content flows
out of the sediment transport pipe, and the sediment content in the downstream channel decreases sharply.

Key words: desilting channel with swirling flow; shape parameter; water-sediment characteristics; sediment trapping
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ER%S h/mm D/mm a/(°)  by/mm b;,/mm
1 160 66 0 20 120
2 168 66 0 20 120
3 176 66 0 20 120
4 176 60 0 20 120
5 176 72 0 20 120
6 176 72 15 20 120
7 176 72 20 20 120
8 176 72 25 20 120
9 176 72 20 18 120

10 176 72 20 22 120
11 176 72 20 18 110
12 176 72 20 18 130
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15 5.01 36.07 73.72 60 56.44 2.30 1.26 94.07
20 4.48 32.25 74.88 60 56.20 2.80 1.00 93.67
25 4.32 31.10 72.78 60 55.31 3.90 0.79 92.18
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20 4.48 32.25 74.88 60 56.20 2.80 1.00 93.67
22 5.30 38.16 70.51 60 55.97 2.60 1.43 93.28
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