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Fig.1 3D computational domain mesh

stereogram of plane gate
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Fig. 2 Grid-accurate flow field and fluctuating pressure data
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Fig.3 Optimal grid block precision combination
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Tab.1 Related parameters
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Fig. 4 Schematic diagram of the layout of three
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measuring points at the bottom edge of the gate
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Fig. 5 Time domain signal diagrams of measuring points
1, 2, and 3 corresponding to different bottom edges
when the gate is opened
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Fig. 6 Two-dimensional time spectrum diagram of different

working conditions when the gate is opened
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Time-frequency Characteristics Analysis of Pulsating Pressure of Water

Flow Through Gate Based on Hilbert-Huang Transform
ZHANG Rui' , SHEN Chun-ying' ; MA Jiang-xia'"”’
(1. School of Electrical Engineering, Kunming University of Science and Technology, Kunming 650500, China;
2. Huaneng Lancang River Hydropower Inc. , Kunming 650214, China)

Abstract: The plane gate controls water storage and discharge by opening and closing, and is easily damaged by the
pulsating pressure of the water flow during operation. In order to study the interaction process between the opening and
closing motion of the gate and the flow through the gate, this paper firstly conducted a three-dimensional numerical simu-
lation of the flow through the gate during the opening and closing process of the gate under different bottom edge forms.
And then the Hilbert-Huang transform was used to analyze the flow through the gate, and the time-frequency-amplitude
information of the signal. The information analysis and comparison found that the bottom edge of the combined gate with
a forward tilt of 45° and a backward tilt of 30° is gently affected by the pulsating pressure at the bottom of the gate, and
the change difference of the energy amplitude at the measuring point was the smallest, and the water flow state was rela-
tively stable. This study can provide a reference for the analysis of the pulsating pressure of the water flow through the
plane gate.

Key words: plane gate; gate bottom edge; pulsating pressure; Hilbert-Huang transform; time-frequency characteris-
tic analysis
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Three Dimensional Parametric Design and Application of Plane Gate in Whole Process

HA Jia"?, ZHANG Xue-cai'?, CHEN Li-ye'*, ZHANG Fu-fu'”’
(1. Yellow River Engineering Consulting Co. » Ltd. , Zhengzhou 450003, China; 2. Key Laboratory of Water Management
and Water Security for Yellow River Basin, Ministry of Water Resources(Preparation) , Zhengzhou 450003, China)

Abstract: Aiming at the problems such as unstable design quality, long design cycle and large repetitive workload in

the current gate design, based on the whole process three-dimensional parametric design concept, and according to the de-

sign specifications and manuals, a three-dimensional parametric design method for the whole process of gate is proposed,

that is, the three-dimensional parametric geometric modeling, spatial structural analysis and engineering drawing of plane

gate structure are realized on the same platform by writing corresponding programs. This method can make the gate

structure transition from plane design to space design, make the design process more intuitive, improve the quality and
efficiency of the design. reduce the repetitive workload caused by design changes in design process.

Key words: plane gate; whole process; three-dimensional parameterization; three-dimensional structure analysis;

digital design





