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Experimental Investigation of Water Discharge Capability According to Shape of
Sluice for Tidal Power Generation - II. Experimental Results and Analysis
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Abstract : In this study, the analysis results were presented for the experimental data of sluice for tidal power
generation that were installed in an open channel flume. The experiment was carried out for the six different
sluice models of different widths and bottom heights of the sluice throat section. If the side shape of the sluice
was the same, the coefficient of discharge generally increased by increasing the width of the throat section.
However, when the water discharge was small and the upstream water level was low, the coefficient of discharge
increased for a while but decreased later with the increase of the throat section width. In addition, the coefficient
of discharge was larger when the bottom height of the throat section was higher, regardless of the width of the
throat section. It was concluded that the values of coefficient of discharge that were frequently used in the
previous feasibility studies were underestimated so that should be adjusted to higher values.

Keywords : sluice, sluice shape, tidal power generation, water discharge capability, discharge coefficient
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Fig. 1. Lengthwise parameters relating to the shape of a sluice. (a) Plan view and (b) Side view.
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Table 1. Summary of experimental flow conditions

Target upstream water level from
underside of superstructure (&,,)
11.0 cm ()

14.8 cm (k)

18.5 cm (hyy,)

Target discharge (Q)

0.065 m’/s (Q,)

11.0 cm ()
14.8 cm (b, )
18.5 cm ()

0.095 m’/s (Q,)

11.0 cm (#,,)
14.8 cm ()
18.5 cm (B

0.125 m’s (Q;)

11.0 cm (k)
14.8 cm (hy)
18.5 cm (hyg)

0.155 m’s (Q,)

11.0 cm ()
14.8 cm (h,,)
18.5 cm (h,y,)

0.185 m’/s (Qy)
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Table 2. An example of measured values of the water
discharge, the upstream water level, the head difference,
and thus calculated values of coefficient of discharge
(W60H21 model).

0 (m’/s) h,, (cm) AH (cm) C,
0.065 10.97 0.58 2.14
0.066 14.84 0.63 2.09
0.065 18.57 0.66 2,01
0.095 11.10 1.06 232
0.095 14.80 115 222
0.095 1855 127 2.12
0.124 11.02 1.65 242
0.125 14.69 1.77 2.36
0.124 18.63 1.96 222
0.151 11.03 247 241
0.151 14.72 2.57 2.36
0.152 18.61 2.89 224
0.182 11.07 334 2.50
0.181 14.86 349 243
0.182 1851 3.67 239
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Fig. 3. Experimental results of the W60H04 model. (a) Values
of Q as a function of AH. (b) Values of C; as a function
of AH. (c) Values of C, as a function of 4.
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