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Fig.1 Schematic diagram of grid-type underflow

energy dissipater
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Fig. 2 Layout of the axis measurement point of
the floor of the pool
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Tab.1 Hydraulic characteristics of measuring points of

stilling basin before and after grid setting
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Fig. 4 Contrast of the uniform pressure of the pool

floor in the longitudinal direction
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Fig. 5 Comparison chart of the error between the test value
of doped gas concentration and the calculated value at each

measurement point along the longitudinal route
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Fig. 6 Comparison of test value and calculated value of

vertical doping concentration of measurement
point cross-section
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Tab.3 The percentage of turbulence intensity at each
measurement point along the axis of the damper cell
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Fig.7 Bubble size distribution law
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Fig. 8 Distribution of vertical bubble size before

and after the grille
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Study on Aeration Characteristics of Grid Type Underflow Energy Dissipation
GE Ya-fei'’, QIU Yong', HE Pei-shan’, PU Jin-bing', HE Yun-qiu'

(1. College of Water Conservancy, Yunnan Agricultural University, Kunming 650201, China; 2. Baoying
Station Management Office of Jiangsu Water Source Co. ,» Ltd. on the East Line of the South to North
Water Diversion Project, Yangzhou 225000, China; 3. Kunming Hongzhao Water Conservancy
and Hydropower Engineering Design and Consulting Co. , Ltd. » Kunming 650020, China)

Abstract: For underflow energy dissipation, the arrangement of the grille shortens the length of the stilling pool and
makes it easier to adapt to changes in terrain conditions. The two-phase flow of water and gas in the round-bore I*-shaped
grille type stilling pool was numerically simulated by the aeration model in FLOW-3D. The results show that the concen-
tration of longitudinal bottoming gas decreased (31.3% —8.0%) along the way, and decreased significantly at the grid
position, the minimum number of holes in front of the grid (7 6 section) was 5. 6, the number of holes near the grid was
about 9.0, and the number of holes behind the grid was much greater than 9. 0. The bubble size near the bottom of the
grid front axis increases along the course (0. 9 mm—>8.1 mm), and the bubble size of the near bottom plate after the grid
decreases along the way (1.6 mm decreases to close to 0 mm). It can be considered that the bubbles with smaller diame-
ters in large flow velocity areas play a major role in aeration corrosion reduction, which has obvious protective effect on
the solid boundary of concrete, and the structure of the stilling pool including the grid is not easy to occur cavitation ero-
sion damage.

Key words: bubble scale; Turbulence intensity; doped corrosion reduction; energy dissipation by bottom flow; nu-
merical simulation
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Fuzzy Comprehensive Comparison and Selection of Water Intake Mode of

Pumping Station Under Large Variable Water Level of Water Source
LIU Fu-feng', GAO Yu-yang®, LI Ling-ling’, YAN Li-li’, GU Shi-xiang®, LIU Zhi-yong’
(1. CEWUD Group Co. » LTD. . Wuhan 430070, China; 2. School of Power and Mechanical Engineering.,
Wuhan University, Wuhan 430072, China; 3. Yunnan Institute of Water & Hydropower
Engineering Investigation, Design and Research, Kunming 650021, China)

Abstract: The water intake mode of pumping station under the condition of large variable water level of water source
has great impact on the reliability of water intake, project cost and safety of water intake building, so the reasonable eval-
uation of different water intake mode is one of the key problems in engineering design. In this paper, a two-level evalua-
tion index system consisting of 3 quantitative indicators and 14 qualitative indicators was constructed. The analytic hierar-
chy process (AHP), entropy weight method and least square method were used to assign the combination of subjective
and objective weights. The method of membership degree and fuzzy comprehensive evaluation was used to evaluate and
rank different water intake schemes, and an engineering example was analyzed. The results show that the proposed index
system is comprehensive, the weighting method is reasonable, and the evaluation method can better reflect the uncertain-
ty of the scheme selection. The practical engineering example verified the feasibility of the evaluation method.

Key words: large variable water level of water source; water intake method; combination weighting; fuzzy compre-

hensive evaluation





