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Fig. 1 Plan layout of the interconnected water delivery system (unit: mm)
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Fig. 2 Plan layout of the independent water delivery system (unit: mm)
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Fig. 3 Three-dimensional model and grid division of the ship lock under the interconnected configuration
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Fig. 12 Variation process of longitudinal water surface slope in the lock chamber
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Comparison of flow conditions in the lock chambers of interconnected and

independent water-saving ship locks

ZHANG Yihao', WANG Shuguang', DONG Siyuan', YE Zihao?, YU Xiaotong®

(1. Shandong Provincial Communications Planning and Design Institute, Jinan 250101, China; 2. College of Harbor, Coastal and
Offshore Engineering, Hohai University, Nanjing 210098, China)

Abstract: The selection and design of water-saving systems are critical challenges in water-saving ship lock operations.
However, the hydraulic characteristics of lock chambers in interconnected and independent water-saving system
configurations remain unclear. A three-dimensional numerical model of the complete water delivery system for the
Jinjia Weir water-saving ship lock was established for both configurations. The study analyzed flow velocity
distribution, energy dissipation, and ship berthing stability during water transfer from the water-saving basin to the lock
chamber. Results indicate that under the interconnected configuration, at maximum flow rates, uneven outflow occurs at
the grille chamber near the upper head gate, and significant vortices emerge near the energy dissipation sill at the lower
head gate, leading to uneven spatial flow velocity distribution. Turbulence is pronounced on the side opposite the water-
saving basin near the lower head gate, and long-wave movements generated during the water transfer process amplify in
the middle of the lock chamber, resulting in a significant longitudinal water surface slope. Under the independent
configuration, the flow field distribution in the lock chamber exhibits strong symmetry, uniform outflow from lateral

culvert side orifices, and stable water surfaces, offering better berthing conditions than the interconnected configuration.
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Under current conditions, the independent configuration demonstrates superior hydraulic performance. If the

interconnected configuration is adopted, optimization of energy dissipation structures at the head gates is required.

Key words: water-saving ship lock; interconnected water-saving system; orifice flow rate; flow conditions
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