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Fig. 1 Schematic diagram of the structure of stilling basin
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Fig. 2 Arrangement of the overhanging fence
of the stilling basin
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Tab.1 Numerical simulation comparison programme

7 =3 Kl B T OB i i Bk
ES R ZHB M Wo/(mes ') £ AH/mm
1 % 0 1 2. 64 110. 81
2 3.18 137.16
2 K2 § 3 2. 64 36. 81
4 3.18 60. 04
3 MZEBIEZEE 16 5 2. 64 26. 45
6 3.18 53.06
4 XWRARWEZEE 16 7 2. 64 23.92
8 3.18 46. 20
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Fig.3 Optimised solutions
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Tab.2 Numerical simulation optimisation solutions

Ak E=3ill L iignyi iR ah NEPARINE SN
ES ¥ 3 /O BWo/(mes D 2% AH/mm
1 16 9 2.64 40. 28
16 10 3.18 40. 38
2 16 11 2.64 44. 47
16 12 3.18 78.57
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Fig. 4 Stilling basin calculation area meshing
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Fig.5 Numerical simulation versus model tests
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Fig. 6 Mean dynamic water pressure at the neutral axis of
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Fig. 7 Overhanging fence numbering diagram
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Fig. 8 Differential mean pressure at the overhanging grille
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Study and Optimization of Pressure Characteristics

of Suspended Grid Stilling Basin

ZHOU Kai'*, MU Zhen-wei'?, ZHAO Qian'?,GAO Shang'’
(1. College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China;

2. Xinjiang Key Laboratory of Hydraulic Engineering Security and Water Disasters Prevention, Urumgqi 830052, China)

Abstract: In order to solve the problem of instability of the bottom plate and pressure damage of the suspended grid
due to the excessive time-average pressure in the suspended grid stilling basin, numerical simulation was used to study the
water level difference and pressure field in four different arrangements of the suspended grille under the design and cali-
bration flow. Two optimization schemes of the combined toe pier-suspended grille and circularized suspended grille were
proposed on the basis of the scheme 4 with better water stabilization effect. The results show that the combined toe pier-
hanging grille optimisation scheme can reduce the time-average pressure at the bottom plate by 63% and 50% compared
to scheme 4 at the design and calibration flow rates, effectively reducing the difference in the time-average pressure Ap,
between the upper surface C and the lower surface D of the grille in the basin. The rounded grille optimisation scheme can
make the total pressure distribution at the grille more uniform and avoid local damage to the grille. Therefore, it is rec-
ommended to choose a combined auxiliary energy dissipation method of toe pier-suspended grille for high flow stilling ba-
sin with pressure requirements.

Key words: underflow stilling basin; suspended grate; time-averaged dynamic water pressure; water level difference;
numerical simulation
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Study on Hydraulic Characteristics of Vertical Slit Fishway

with Resistance Flow Based on LES

WANG Ge
(Yalong River Hydropower Development Co. . Ltd. , Chengdu 610051, China)

Abstract: In order to solve the upstream demand of small fish with weak swimming ability in the vertical slot fish-
way, an anti-flow cylinder is added to the migration channel between the long and short baffles. Hydro 3D open source
code and LES-based numerical simulation technology are used to simulate the flow field in the vertical slot fishway before
and after the anti-flow cylinder is added. According to the streamline distribution in the time-averaged flow field. the re-
sults show that the area of the vortex area in the pool is reduced after adding the blocking cylinder, which solves the prob-
lem of lack of sense of direction in the process of fish upstream in the traditional vertical slot fishway. The turbulent ki-
netic energy in the pool increases by 20% , which raised the energy dissipation of the water flow and reduced the energy
consumption during the fish upstream process. The increase of vorticity around the long and short baffles and the bloc-
king cylinder may have an adverse effect on the stability of the fish during swimming. However, according to the vortex
structure, the vortex diameter behind the blocking cylinder is less than 76 % of the body length of the small fish, so it has
little impact on the stability of the fish during swimming. In summary. the setting of a flow blocking cylinder in the verti-
cal slit fishway can improve the success rate of small fish upstream.

Key words: vertical slit fishway; obstructive flow cylinder; turbulence; large eddy simulation; hydraulic characteristics





