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Analysis of the Discharge Capacity Improvement of a Lock Gate by Using
3-Dimensional Numerical Simulation
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Kim, Nam Il / Kim, Dae Geun / Lee, Kil Seong / Kim, Dal Sun

Abstract

This study showed that numerical simulation can be effectively used to analyze discharge capacity
according to the form and arrangement of the lock gate of a tidal power plant. For the numerical
simulation, FLOW-3D with Reynolds-averaged Navier-Stokes equation as a governing equation was
used. This study found that improvement of apron length and approach angle of guide wall of the
lock gate causes differences in discharge capacity of 10 % or more. In addition, there was a difference
of discharge capacity caused by the connecting structures of the drainage gate and hydraulic turbine
structure and the side slope at the end of apron. This study also showed that hydraulic investigation
to enhance a discharge capacity is needed when the lock gate is designed and that numerical model
experiments can be a useful analysis tool to design the drainage structure, as well as the hydraulic
model experiment.
keywords . Lock gate, FLOW-3D, Apron, Guide wall, Numerical model experiment
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