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Tab. 1 Water delivery valve discharge coefficients of Changzhou locks No. 3 & 4
IrE FEKII) KR HH ) TFEE FEKIAT] il T W)
0 0.001 0.001 0. 001 0.6 0. 566 0.523 0. 420
0.2 0.171 0.176 0. 140 0.8 0.749 0. 633 0. 560
0.4 0.353 0.351 0.280 1.0 0. 849 0. 669 0.700
0.5 0. 455 0. 446 0. 350
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Fig. 4 Water level hydrograph in lock chambers
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Tab. 2 Rates of water saving corresponding to different residual water heads

T 47K k/m 0 1.0 2.0 3.0 4.0 5.0 6.0
HIKER 0.489 1 0.491 2 0.491 1 0.491 4 0.492°5 0.488 4 0.478 9

T A 7K/ m 7.0 8.0 9.0 10.0 12.0 14.0 16.0
HIKHR 0.473 7 0.467 7 0.461 0 0.453 4 0.436 3 0.417 3 0.394 3
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P47k e/ m 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
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Fig. 6 Relationships between water delivery time and

water saving rates corresponding to different

residual water heads
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Optimization study of residual head of mutual
water filling and emptying double-line lock

WU Bo"?, LI Wenxuan®, FU Luzhidan"?, ZHAO Yuhang' ’
(1. Key Laboratory of Navigation Structure Construction Technology of Minisiry of Transport, Nanjing Hydraulic
Research Institute, Nanjing 210029, China; 2. Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract ; In order to quantitatively analyze the relationships between the residual head and the water delivery time
of the mutual water filling and emptying double-line navigation lock, a mathematical model for the navigation lock’s
filling and emptying is developed on the basis of the unsteady flow energy equation and the continuity equation for
the navigation lock’s filling and emptying system. Taking Changzhou navigation locks No. 3 & 4 as an example, the
reliability of the mathematical model is verified by the prototype observation data. This research is focused on the
hydraulics concerning the mutual water filling and emptying system of the double-line navigation lock and the
relationships between the residual head, water delivery time and the rate of water saving are revealed. The research
results indicate that with the decrease of the residual water head, the water filling time of the ship lock increases
constantly. Meanwhile, as the closing time of the unicom valve is pretty long, at the end of the closing period, the
water level of the filling water lock chamber is higher than that of the emptying water lock chamber, resulting in the
phenomenon of back flow, and the water saving rate of the navigation lock increases to 0.5 and then to a lower
value. Therefore, from the point of water saving, the residual head value of 4 m is the best. Considering the
contradiction between the water saving rate and the water filling time, the weight problem of the water filling time
and the water saving rate in the selection of the residual water head is put forward, which can provide a reference

for the optimization of the residual head of the mutual water filling and emptying double-line navigation lock.

Key words: water saving navigation lock ; mutual water filling and emptying double-line lock ; residual head; rate

of water saving



