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Fig.2 The streamline in middle section of the tunnel with different valve opening
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Fig.3  The velocity vector in middle section of the tunnel with different valve opening
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Fig.4 Pressure distribution in middle section of the tunnel with different valve opening
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Fig.5 Observation point pressure change along with time in middle section of the tunnel
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Dynamic simulation of hydraulic characteristic of the Yinpan lock during valve opening

LI Hong-qi', YANG Zhong-chao’
(1. Changjiang Luzhou Waterway Bureau, Luzhou — 646000, China; 2. Chongging Jiaotong University,
Chongqing 400074, China)

Abstract: The Yinpan lock in the Wujiang River is currently the highest single-step lock in China. By analyzing
the initial designing results and test data of its physical model, we find there is a high vaccum pressure along the
section of water-filling valve under the design head, especially in the rising ridge of the sudden-expansion body. It
is likely to result in the cavitation erosion, which has become one of the key issues to be solved urgently. With
dynamic mesh technology and VOF method, valve opening process has been simulated successfully by means of k-
& turbulence model, adopting the six-minute way to open the valve. We analyze the evolution law of flow pattern,
flow velocity and pressure change along with time and space, and the dangerous region and moment when cavitation
erosion appears. As a result, we provide a solution to the cavitation erosion problem caused by high-speed flow in

the valve corridor of the distribution system for the Yinpan lock in the Wujiang River.

Key words: high-head lock; turbulent numerical simulation; dynamic mesh; valve; cavitation erosion
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