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Numerical Modeling on the Change in Discharge Performance of the Sluice
for Tidal Power Plant According to the Apron Shape
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Abstract : In this study, numerical modeling was performed to investigate influence of the apron shape on the
discharge performance of the sluice for tidal power plant. The numerical modeling was carried out for comparison
of the difference in the discharge coefficient when the apron width, slope, and the length of the horizontal section
were different, without considering change in the shape of the sluice caisson itself. The modeling result showed that
significant discrepancy in terms of the overall discharge performance appeared according to the apron geometry. In
order to achieve maximum discharge performance of the sluice caisson, it is desirable to make the design by putting
a space equivalent to the width of the sluice caisson on its both sides, by making the apron slope be 1:5, and by
keeping length of the horizontal section to be 50 m that is corresponding to the streamwise length of the sluice
caisson.

Keywords : apron, sluice caisson, tidal power generation, discharge performance, numerical modeling
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Table 1. Summary of the numerical modeling conditions
Parameter Value Remark
Width of sluice (B) 19 m
Width of sluice upstream and downstream (B) 19. 38, 57, 95, 133 m B/B,=1,2,3,5,7

Slope of apron
Length of apron

Water level difference b/w upstream and downstream

1:2, 1:5, 1:10, 1:20, 1:0
20, 35, 50, 65, 80 m
0.3, 0.6, 0.9 m

S=2,5,10, 20, 0
L =20, 35, 50, 65, 80
AH =03, 0.6, 0.9
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Fig. 1. Plan and side views of the area around a single sluice caisson.
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Fig. 4. Values of the discharge coefficient as a function of B/B,.
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Fig. 8. Values of the discharge coefficient as a function of the
apron slope.
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