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Fig.2 Test layout
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Turbulence model of hydraulic jump in a post-steep plunge pool

GE Xu-feng', WANG Chang-xin®, LI Lin’
(1. Shaanxi Province Institute of Water Resources and Electric Power Investigation and Design, Xi'an 710001,
China; 2. College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumgqi
830052, China)

Abstract; Using a three-dimensional RNG k-& turbulence model and the method of the volume rate ( VOF) to track
free water surface, the hydraulic jump characteristics of a plunge pool behind the steep slope with the same slope
angle are simulated under 4 different working conditions in this study. By comparing the simulated results with the
model test results, we find that the feature of water surface profile, velocity and length of the hydraulic jump agree
well with each other, and the length of submerged hydraulic jump is greater than that of free critical hydraulic jump
in the plunge pool behind the steep slope. The numerical calculation and the test results indicate that the length of
the hydraulic jump in the plunge pool behind the steep slope can not be calculated by a formula used in flat bottom
rectangular hydraulic jump, and the influence of submergence degree must be considered to avoid the designing

deficiency of the plunge pool behind the steep slope.

Key words: post-steep; plunge pool; RNG k-& model; hydraulic jump; numerical simulation



