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Study on pre-aeration and energy dissipation on stepped chutes
under large unit discharges

MA Fei, TIAN Ran, WU Jian-hua

(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanging, 210098.
Email: mafei921@163.com)

Abstract:  Stepped chutes are prone to cavitation damage due to the absence of air entrainment
during large unit discharge. The present study proposes a simple pre-aeration device, called an
abrupt contraction aerator, for stepped chutes. This aerator can generate a local hydraulic jump or
a jet, which entrains the air into the flow and thus provides aerated flow for the stepped chute.
The hydraulic characteristics of this aerator are experimentally investigated, such as flow regime,
air concentration and energy dissipation. The test results demonstrate that the contraction ratio is
key parameter for occurrence of local hydraulic jump at the suddenly contraction aerators, and
the aerator provides adequate aerated flow for the stepped chute when the flow regime is the
combination of a local hydraulic jump and a jet. In addition, the present aerators also are effective

with regard to energy dissipation.

Key words: Stepped spillway; Pre-aeration; Local hydraulic jump; Jet; Large unit discharge.
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