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Application of falling-sill depth of the falling sill bottonr flow energy
dissipator in engineering optimization design
YANG Yu', ZHANG Jiz ming’>, CHEN Wer liang’

(1. Faculty of Electric Power Engineering, Kunming University of Science and T echnology, Kunming 650000, China;

2. Chuxiong Xin Yuan Water Conservancy and Eleciric Power Survey and Design Co. Litd., Chuxiong 675000, China) )
Abstract: This paper took the bottonr flow energy dissipator of a diversion spillway tunnel of a project as the object of study. In
the original test scheme, when the gate was half open, the discharged flow was off the bottom of the discharge chute, which was
not conducive to dissipating the energy of the discharged flow. In this study, we altered the slope of the floor in the pressing
slope section, and reduced the two slope sections of the discharge chute into one slope section. In the original scheme, there were
repelled hydraulic jumps in the stilling pool, resulting in poor energy dissipation. To tackle this problem, we adopted a calcula
tion formula of the minimum falling sill depth that was aimed at controlling the maximum underflow speed, and determined the
elevation of the floor of the stilling pool. After two optimization experiments, we eliminated the phenomenon in which the flow
out of the gate was off the bottom of the discharge chute. T he discharged flow was in a steady regime. There were stable subr
merged jumps to dissipate the energy in the stilling pool. The w ater flow out of the stilling pool connected well with the dowrr
stream flow. The underflow speed and time averaged dynamic w ater pressure in the stilling pool were significantly reduced. T he
dissipation effect was good.
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Fig. 1 Sketch of flow regime and velocity distribution

in falling sill bottomr flow stilling pool
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Fig.2 The longitudinal profile of the original tunnel outlet and

energy dissipation section
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Fig.3 The plan of the original tunnel outlet

and energy dissipation section
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Tab. 1 Model test conditions
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1 2 548 &TFF 1 847.30 121.6
2 3.33 479 A 1 847.03 121. 4
3 20 220 L5SCEHF) 1 .846.56 86.9
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Fig.4 T he longitudinal profile of tunnel

outlet and discharge chute section
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Fig. 5 The plan of tunnel outlet and discharge chute section
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‘ Fig. 6 Sketch of diffusion of flow in falling sill
bottonr flow stilling pool
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Tab.2 The comparison between theoretical value and experimental value of minimum falling sill depth

At SEfR S SN SN S S K SR SPRYT BRI X
bicl 3 IR i3 L WK IR PR 1 A BMARH WEHEE RE
©) /m /(103m3+ s1)  /(m* s /m /m Hme sl 60C) o 1/ m (%)
15 0.06 6.135 2.340 0.013 0. 120 1.110 11.57  3.00 0. 059 1.67
15 0.08 6.135 2. 050 0.015 0. 160 0. 900 11.57  2.97 0. 079 1.25
15 0.10 6.135 2.010 0.023 0. 190 0.750 12.76  1.67 0. 098 2.00
30 0.06 6.135 2.230 0.021 0. 065 1.610 12.71 2.76 0.058 3.00
30 0.08 8.027 2.250 0.026 0. 085 1.350 13.26  2.03 0.077 3.75
30 0.10 6.135 2.000 0.019 0. 090 1. 100 18.01  2.65 0. 098 2.00
30 0.10 8.027 2. 040 0.019 0. 100 1.200 15.00  3.25 0. 098 2.00
30 0.10 10. 320 2.030 0. 025 0. 100 1.210 15.00  2.52 0.097 3.00
45 0.06 6.135 2.300 0. 025 0. 040 1. 600 11.31 1.74 0. 057 5.00
45 0.08 8.027 2. 050 0.022 0. 055 1.330 10.49  2.37 0.078 2.50
45 0.10 6.135 1.780 0.018 0. 065 1.350 11.98  4.88 0. 098 2.00
45 0.10 8.027 1.900 0.026 0.070 1.360 10. 01 3.08 0. 098 2.00
45 0.10 10. 320 2.210 0. 030 0. 070 1.430 10.01 217 0.097 3.00
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Fig.7 T he longitudinal profile of tunnel

outlet and energy dissipation section
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Fig. 8 The plan of tunnel outlet and energy dissipation section
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Fig. 9 Height of water surface line at tunnel outlet and

energy dissipation section in different condi
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Tab.3 M easured m aximum underflow

speed in stilling pool in different conditions

T S 5 KU S T (ms s 1)
1 12.33
2 12. 34
3 14.93
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Fig. 10 Distribution of time averaged dynamic

water pressure on the bottom of the stilling pool
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