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The Experimental Study on the Evaluation of Tidal Power Generation Output
Using Water Tank
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Abstract : A method to generate electric power from small scale water tank. For this purpose, manufacturing
tank is investigated, measuring water level change at any time, and finally comparing experimental and
theoretical value, are performed. Inner and outer tank are made to simulate flood and ebb generation. Two sets of
pipe are connected between tanks, and experiments are performed under varying flowrate. Coefficients of
flowrate are calculated comparing water level change data and theoretical value. Measured and theoretical water
levels are highly correlated, and this ascertains that analytical equation simulates real water level changes well.
Flowrate change depending on the existence of propeller and vaive, on flood and ebb generation, shows the
necessity of experiments in the process of manufacturing electric power system. Moreover, total energy
calculated from experimental data agrees well with that of theoretical equation. In spite of small tidal power
output, this generating system with optimum water tank can be applied to any place where high water level
change occurs, and can make a contribution to producing new and renewable energy consequently.
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Fig. 1. Schematic diagram of experimental tank.
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Fig. 2. Photograph of experimental tank.

a) Automatic Water Level Recording

b) Connection Pipe and Propeller

Fig. 3. Photograph of experiment.



Table 1. Case of experiment

Case Generation method  Diameter of used pipe
Case 1 flood generation 0.036 m
Case 2 flood generation 0.036 m and 0.05 m
Case 3 ebb generation 0.036 m

Case 4 ebb generation 0.036 m and 0.05 m
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Fig. 4. Water level change of inner and outer tank.
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Table 3. The comparison of power generation between theoretical equation and experimental resuits
case inner water level outer water level Eq.Q2) Eq.3) Relative
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case 1 0.070 0.842 1.042 0.842 3.071 3.080 0.003
case 2 0.001 0.879 1.067 0.879 3.824 3.896 0.018
case 3 0971 0.088 0 0 3.820 3.821 0.000
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Table 4. The example of tidal power generation output

Tidal range(m) Water tank area(mz) Power output(kWh)  Tidal range(m) Water tank area(mz) Power output(kWh)
5 200 6.81 4 900 19.60
5 600 2042 4 1200 40.83
5 900 30.63 3 200 245
4 200 436 3 600 7.35
4 600 13.07 3 900 11.03
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