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Experimental study on dynamic characteristics and sand flushing of aerated jet//SHEN Nanbei'?, JIAO Jian®,
GONG Zheng' , LUO Xiaofeng®( 1. Jiangsu Key Laboratory of Coast Ocean Resources Development and Environment Security ,
Hohai University, Nanjing 210098, China; 2. Key Laboratory of Port, Waterway and Sedimentation Engineering of MOT,
Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: Aiming at the status that the relevant theoretical research of aerated jet flushing to solve the problem of local
sediment deposition is not deep enough, the dynamic characteristics and sand flushing effect of aerated jet were studied by
flume experiment. In the gas water clear water test, four stages of plume development are proposed. Through the signal-to-
noise ratio analysis of orthogonal test, it is found that the air pressure is the main factor affecting the undercut length of the
plume, and the local turbulence intensity increases with the increase of air jet pressure, and decays rapidly along the
transverse direction. In the pneumatic sand flushing muddy water test, three development stages of sand flushing pit are
proposed. Through the signal-to-noise ratio analysis of orthogonal test, the main effect affecting the sand flushing effect is
determined. The regression equation of sand flushing effect is established by variance analysis, and the comparison between
predicted and measured values shows good prediction results of the regression equation.
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/(°) kPa mm (°) WE/em  em®
1 0.30 100 0.7 1 45 6 1 -0.5 100 0.4 1 45 9.67 3489
2 0.30 200 0.8 2 45 12 2 -0.5 200 0.5 2 45 11.55 4363
3 0. 30 300 0.9 3 90 20 3 -0.5 300 0.6 3 90 15. 60 6590
4 0.30 400 1.0 5 90 25 4 -0.5 400 0.7 5 90 17. 88 7850
5 0. 35 100 0.8 3 90 15 5 0.5 100 0.5 3 90 8.98 4298
6 0. 35 200 0.7 5 90 18 6 0.5 200 0.4 5 90 10. 87 4703
7 0. 35 300 1.0 1 45 15 7 0.5 300 0.7 1 45 15. 00 4085
8 0. 35 400 0.9 2 45 19 8 0.5 400 0.6 2 45 17.01 4580
9 0.40 100 0.9 5 45 10 9 3.5 100 0.6 5 45 7.05 3943
10 0.40 200 1.0 3 45 15 10 3.5 200 0.7 3 45 9.90 4102
11 0.40 300 0.7 2 90 20 11 3.5 300 0.4 2 90 10. 33 5607
12 0.40 400 0.8 1 90 23 12 3.5 400 0.5 1 90 13.76 3901
13 0.45 100 1.0 2 90 11 13 5.0 100 0.7 2 90 6.31 3274
14 0.45 200 0.9 1 90 14 14 5.0 200 0.6 1 90 8. 11 3821
15 0.45 300 0.8 5 45 16 15 5.0 300 0.5 5 45 9. 56 6089
16 0.45 400 0.7 3 45 20 16 5.0 400 0.4 3 45 12.23 5532
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