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The Development of Tidal Power System Can be Installed in Existing Dykes -
The Open Channel Experimental Verification
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Abstract : As problems such as difficulties in securing stable energy resources and global warming due to the
emission of greenhouse gases due to the use of fossil fuels have emerged, interest in the development of renew-
able energy is increasing. Since the tidal phenomenon has a regularity that occurs regularly with a certain period,
it is possible to predict accurately in advance, which has a advantage in terms of energy recovery. Therefore, vari-
ous methods have been devised to utilize the tide as an energy source. Tidal power using barrages is a representa-
tive method that is widely operated, but the promotion of tidal power generation projects is being delayed or
stopped due to the decrease in the level of water in the tidal basin, changes in water quality and in the ecosystem.
In this study, a field experiment was conducted to develop and verify the performance of a tidal power device
applicable to sea areas where dykes are already installed. As a result of carrying out four cases of experiments
using two water tanks, pipe lines, open channels, weirs, and water turbine and generator, the possibility of devel-
oping a power generation system capable of 10 kW output or more and 60% efficiency or more was confirmed.
These research results can be used for small-scale tidal power by utilizing the existing dykes.
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Fig. 1. Connection with a pipe for two water tanks.
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Fig. 4. (2) Circulation system of hydropower performance test site. (b) Plan view of hydropower performance test site.
Table 1. List of the friction loss coefficients
No Descriptions Calculation Remarks
, . vV _124.6*0°L 17
= 1y e FTIP
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2 27 12 n=0.014,
2 45° bend pipe 2, =174 m B = jgzl 12‘3"#%21 D=05m,
g D g Refer to Fig. 3
_ LV 1246*0° LYV
3 horizontal pipe 3, /;=2.83 m hy /lng %/_ ng
Sum S =0.55
B: 29] #(m) Table 2. List of the minor loss coefficients
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1 5 Qlok 5 90° elbow loss 4, =0.75(/"2g)
Sum >, =4.55
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Table 3. Experimental 4 cases of weir flowrate measurement
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Condition Valve opening Initial net Operation Water
Case rate (%) head (unit: m) time (unit: s) circulation
Wil 50 9.2 295 circulation
W2 55 8.5 117 no circulation
W3 55 8.5 212 circulation
W4 60 9.4 246 circulation
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Fig. 5. Plots of results for case W1.
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Table 4. Statistical data of operation time, power and efficiency for 4 cases

Condition Operation time (unit: s) Hydraulic power (unit: kW)
Case From To Dur. Min. Max. Mean
W1 80.0 250 170.0 16.49 19.62 17.95
W2 45.0 90 45.0 11.38 15.19 14.56
W3 60.0 190 130.0 15.82 17.75 16.89
W4 50.0 200 150.0 17.35 20.12 18.93
Condition Measured power (unit: kW) Total efficiency (unit: %)
Case Min. Max. Mean Min. Max. Mean
Wl 9.85 11.96 10.79 57.46 62.13 60.08
W2 8.80 10.68 10.02 58.21 93.61 69.22
W3 7.74 11.58 10.73 48.58 71.46 63.50
W4 11.56 14.50 12.74 63.47 83.56 67.32
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