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Tab. 2 Energy dissipation rate of chute section along the ways
WA 1 (CHO.000) KT 2(CH248.000)
T SAEE/Mm  IHRER/%
Wi AE/m  FEKE/m P (mes™) WA Ae/m  FEKE/m PR (mes™)
VAL/1d 221.72 31.65 1.18 75.96 1.75 35.55 145.76 65.74
VARG 221.26 31.20 1.09 82.00 6.37 35.94 139.26 62.94
Z8YHst 223.48 33.11 2.69 136.45 3.13 49.23 87.03 38.94

ZRHHE 22291 32.59 2.50 133.55 7.93 47.67 89.36 40.08
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Tab.3 Aeration concentration along downstream aerators

1B 2B SHBS MY
. BRI % . BRI % o BRI %
=y - - iR - - =y - -
Z5T.% Z8T.i% Z5 .0 Z8T.i%0 Z5T.% Z8T.i%
CH100.929 39.0 5.0 CH175.480 89.5 85.8 CH227.682 82.0 929
CH110.439 31.0 1.8 CH183.162 78.5 73.5 CH235.364 76.0 83.5
CH119.825 27.0 1.5 CH190.845 67.0 39.0 CH248.000 89.0 59.0
CH129.236 19.5 1.4 CH198.527 63.0 22.0 CH261.382 83.0 15.7
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Tab. 4 Energy dissipation rate of chute section before and after optimization

WA 1(CHO0.000) B i 2 (CH248.000)
T0L MEEZE/Mm  HAER/%
Wi B ae/m SRR /M SR (mes™) WS fe/m  FEKE/m FHRE/ (mes ™)

z8 22291 32.59 2.50 133.55 7.93 47.67 89.36 40.08

VAR VIES 223.59 33.20 2.77 120.32 4.77 4555 103.27 46.19
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Study on hydraulic characteristics simulation and optimal

layout of open-wide single chute spillway

ZHANG Wenjiao', LIU Lei*?, WU Caiping', WU Teng*, LUO Liqun', HU Nengming’

(1. Key Laboratory of Lower Yellow River Channel and Estuary Regulation of Ministry of Water Resources, Yellow River Institute of
Hydraulic Research, Zhengzhou 450003, China; 2. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of
Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 3. University of
Chinese Academy of Sciences, Beijing 100049, China; 4. School of Harbor Waterway and Coastal Engineering, Hohai University,
Nanjing 210098, China; 5. Yellow River Engineering Consulting Corporation Limited, Zhengzhou 450003, China)

Abstract: Compared with the general spillway, the open spillway with a wide single chute is prone to complicated flow
pattern and poor aeration effect. Taking the Baleh Hydropower Project in Malaysia as an example, this study uses the
VOF method and the RNG £-¢ two-equation turbulence model to carry out a three-dimensional numerical simulation of
the spillway flow field. The calculation and analysis of the distribution law of the hydraulic characteristics of the
spillway were made under different working conditions, such as flow pattern, velocity, and pressure along the way. At
the same time, a 1 : 50 physical model test was carried out. After comparative analysis, the model test results were
basically consistent with the numerical simulation results, which verified the accuracy and feasibility of the numerical
simulation of the hydraulic characteristics of the spillway with an open-wide single chute. Then the turbulence model
was used to calculate and analyze the optimized layout of the spillway aeration sill in detail. The results show that: after
the 1# aeration sill is raised by 20 cm, the length of the aeration cavity behind the sill increases from 11.03 m to
19.84 m, Energy dissipation rate increased by 6.11%; after 3# aeration sill moves up 15 m along the steep slope of the
chute, the impact position of the tipping water tongue moves upward, reducing the impact on the flow pattern of the
tipping nose sill section. The research results have a certain reference for the optimization design of similar projects.

Key words: spillway; hydraulic characteristics; numerical simulation; physical model; optimal layout
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