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Fig. 1 Single open ditch with double-layer side ports (unit: cm) Fig. 2 Double open ditches (unit: cm)
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Tab. 1 Combination of calculation conditions
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Tab.2 Comparison of remaining specific energy and flow velocity distribution uniformity of ship lock chamber (single open ditch
with double-layer side ports)
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Fig. 7 Velocity contours of the typical horizontal sections of the lock chamber (single open ditch with double-layer side ports)
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Fig. 8 Stream lines of the typical longitudinal section of the lock chamber (single open ditch with double-layer side ports)
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Fig. 9 Turbulent energy distribution on the cross sections within the lock chamber (single open ditch with double-layer side ports)
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Tab.3 Comparison of remaining specific energy and flow velocity distribution uniformity of
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Fig. 10 Velocity contours of the typical horizontal sections of the lock chamber (double open ditches)
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Energy dissipation characteristics of the open ditch located in a large-scale ship
lock chamber with an extreme high water head
CHEN Ming', CHEN Yanji', MIAO Jiankang?, HUANG Haijin'

(1. Key Laboratory of Hydraulic and Waterway Engineering of the Ministry of Education, Chongqing Jiaotong University,
Chongqing 400074, China; 2. Hunan Provincial Communications Planning, Survey & Design Institute Co., Ltd., Changsha 410200,
China)

Abstract: In order to study the energy dissipation characteristics of open ditch combined with the side ports located in
an in-chamber culvert designed for a large-scale lock chamber with an extreme high water head, in case of the water
head 60 m and the useful dimension of the lock chamber 280 mx40 m (lengthxwidth), the three-dimensional turbulent
numerical simulation method was used to analyze the parameters such as velocity, turbulent energy distribution,
remaining specific energy and flow velocity distribution uniformity, and present the energy dissipation characteristics of
the single open ditch with double-layer side ports and the double open ditches with single-layer side ports. Moreover,
the corresponding energy dissipation results between them were compared. The results show that for the case of the
single open ditch with the double-layer side ports, when the ratio of vertical spacing d between ports to square root of
side ports area D, d/D, increases from 2.29 to 5.71, the energy dissipation results become better firstly and then worse.
When d/D reaches 3.43, the corresponding energy dissipation results become the best. In addition, the widening type of
the double open ditches (the ratio of one open ditch width b to square root of side ports area D, b/D=2.71) has better
energy dissipation effect than that of the type of the single open ditch with the double-layer side ports. The research
results can provide a technical support for the design of energy dissipators in similar ship locks.

Key words: ship lock; extreme high water head; large scale; open ditch; energy dissipation characteristics
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