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[ Abstract] Strong pulsation is one of the most important causes of damage to hydraulic structures such as stilling basins, so it is cru-
cial to clarify the characteristics of pulsation in hydraulic structures to ensure the safe operation of the project. In this study, a fine nu-
merical model of the hydraulic model of a stilling basin was established based on DES ( detached eddy simulation) model and VOF
(volume of fluid) method, and the simulation results were in good agreement with the experimental results. Based on the numerical
simulation results, the distribution of pressure fluctuation, pulsating velocity, vorticity, and turbulent kinetic energy in the stilling ba-
sin were analyzed. The results show that the pressure fluctuation in the stilling basin shows a bimodal distribution along the flow direc-
tion, and the pulsation accounts for more than 10% in the flow impact area. The spanwise and streamwise velocity pulsation dominate
in the stilling basin, and the vertical pulsation is weaker, while the spanwise pulsation at the centerline of the bottom floor in the colli-
sion area decreases rapidly. The streamwise and vertical vorticity on the centerline of bottom floor and surface outlet are characterized

by “small time-average value and large pulsation value” , and the transverse-axis vortex caused by the drop sill has a large influence on
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the distribution of the spanwise vortices. The results of turbulent kinetic energy spectrum analysis show that the pulsations in the stilling
basin mainly consist of a large number of low-frequency pulsations below 1 Hz, indicating that the turbulent fluctuations in the stilling
basin are mainly controlled by large-scale and low-frequency vortices. The analysis helps to deepen the knowledge of the flow character-

istics of flood discharge and energy dissipation structures such as stilling basins, and provides a certain reference for design and safety

assessment.
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Fig. 1 Location of pressure sampling points in hydraulic model of a hydropower station stilling basin
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Fig. 2 Calculation domain of numerical model of

stilling basin and location of monitoring points
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experiment and numerical simulation
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Table 3 Comparison of root-mean-square pressure between experiment and numerical simulation
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Fig. 4 Flow field distribution at the centerline of the
surface outlet of the stilling basin
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Fig. 6 Distribution of root-mean-square and normalized values of pulsating

velocity along the centerline of the bottom floor and surface outlet
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