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Fig. 1 Plane layout and geological profile of a hydro junction
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Fig.2 Physical model and design scheme of small flip bucket
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Fig.3 Topographic comparison of diversion tunnel
outlet axis section
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Fig. 4 Schematic diagram of 3D model calculation area grid
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Fig. 6 Contour map of flow field at each elevation
in the outlet area
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Fig.7 Velocity contour map and vector map of

diversion tunnel outlet axis section Y0
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Fig. 8 Velocity contour map of different sections

at downstream of diversion tunnel
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Fig. 9 Velocity contour map of different sections

at downstream of diversion tunnel
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axial section YO of diversion tunnel outlet
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Research on Hydraulic Characteristics of Surge with Long Connecting Pipe

LI Yu, YANG Shao-jia
(PowerChina Huadong Engineering Corporation Limited, Hangzhou 311122, China)

Abstract: The downstream surge chamber of a certain pumped storage power station adopts impedance with upper
chamber layout. The tailrace tunnel is connected with the connecting pipe through right angle bifurcated pipe and bend.
The layout type is special and the water flow conditions are complex. In order to study its hydraulic characteristics, a
three-dimensional flow field mathematical model of the connecting pipe at the bottom of the surge chamber was estab-
lished, and the variation law of hydraulic characteristics under different diversion ratio and confluence ratio was studied.
The results show that for the resistance loss of surge chamber with complex bottom flow. the three-dimensional numeri-
cal simulation can achieve better simulation effect, and the calculation results are in good agreement with the theoretical a-
nalysis results. Because the elbow at the bottom of the surge chamber, the sudden expansion and contraction between the
connecting pipe and the big well will cause additional hydraulic losses, its head loss coefficient is greater than that of the
conventional impedance surge chamber, and the flow coefficient is smaller than that of the separate impedance hole.

Key words: surge; long connecting pipe; numerical simulation of three-dimensional flow field; head loss coefficient
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Study on Mechanism of Energy Dissipation and Erosion Improvement

of Diversion Tunnel Outlet Area by Small Flip Bucket

ZHAO Yu-dong',LIU Jin®, LI Dong-jie’ , MA Xu-dong'
(1. State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University, Chengdu 610065,
China; 2. PowerChina Zhongnan Engineering Corporation Limited, Changsha 410019, China;
3. PowerChina Huadong Engineering Corporation Limited, Hangzhou 311122, China)

Abstract: The outlet area of river diversion tunnel in mountainous areas is characterized by large discharge per unit
width, high flow velocity, deep riverbed overburden and low anti-scour flow velocity. The river bed at the outlet of the
tunnel is severely scoured, and it is difficult to arrange large energy dissipation measures, so it is proposed to arrange
small flip bucket at the outlet of the tunnel. On the basis of the physical model test to observe the flow pattern and river
bed scouring in the outlet area of the tunnel, the numerical simulation method is used to calculate the flow field in the out-
let area of the diversion tunnel, and the internal mechanism of the improvement of river bed scouring is studied. The re-
sults show that after adding a small flip bucket at the outlet of the diversion tunnel can increase the lateral diffusion of the
high-speed flow out of the tunnel, reduce the unit width discharge, increase the local energy dissipation rate, and thus re-
duce the velocity of the river bank. The proportion of water body coming out of the tunnel with high flow velocity is obvi-
ously reduced, which makes the high-speed water flow unable to directly rush the landslide mass on the right bank, and
reduces the flow velocity within the landslide mass. The width of water flow out of the tunnel increases. and the direction
of water flow out of the tunnel becomes inclined upward, which weakens the impact on the landslide on the right bank,
and significantly weakens the scouring of the outlet area of the diversion tunnel and the downstream river channel. This
study can provide reference for engineering practice.

Key words: model test; diversion tunnel;{lip bucket; numerical simulation





