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Fig.1 Meshing pattern in the computational domain
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Fig.2 Model experimental setup and profile arrangement
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Fig.3 Schematic diagram of the experimental

model arrangement
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Fig. 4 Pressure distribution on the horizontal and
vertical surfaces of the step
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Type two cross-sectional negative pressure distribution
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Fig. 6 Trapezoidal energy dissipation pier-step combination
energy dissipator step surface air entrained distribution
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Research on Hydraulic Characteristics of Trapezoidal Energy Dissipating

Pier and Step Combined Energy Dissipator

TIAN Yu,SUN Xi-huan,LI Yong-ye, CHEN Run,GENG Kuan
(College of Hydro Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In order to reduce the negative pressure of the steps, reduce the influence of cavitation erosion and improve
the effect of step dissipation, the trapezoidal energy dissipation pier was added into the convex angle of the traditional
steps to form trapezoidal energy dissipation pier and step combined energy dissipator. The method of combining hydraulic
model tests and numerical simulations was used to study the hydraulic characteristics of trapezoidal energy dissipation pier
and step combined energy dissipator. The results show that there is negative pressure on the horizontal and vertical sur-
faces of the trapezoidal energy dissipation pier and step combined energy dissipator near the convex angle, and there is a
possibility of cavitation failure; However, the aeration concentration of the negative pressure area in the horizontal level
and the vertical surface of the step is basically greater than 5% , which can effectively reduce the harm of cavitation ero-
sion; Within the study range, the trapezoidal energy dissipation pier and step combined energy dissipator energy con-
sumption rate can reach more than 70% , and the energy dissipation rate decreases with the increase of the flow rate. This
combined energy dissipator is conducive to reducing the cavitation hazard of step and improving the effect of step energy
consumption, which can provide a certain reference basis for the design of step energy dissipator and existing step spillway
reinforcement.

Key words: step energy dissipator; trapezoidal energy dissipation pier; pressure characteristics; aeration effect; ener-
gy dissipation characteristics





