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H(m)      T(s) 3 4 5 6 7 8 9 10 11
10

9
8
7

6.5
6

5.5
5

4.5
4 5.771

3.5 6.427 6.088 4.418
3 6.372 5.381 4.722 4.473 3.246

2.5 5.298 6.335 5.847 5.362 4.425 3.737 3.279 3.106 2.254
2 3.385 4.054 3.742 3.432 2.832 2.392 2.099 1.988 1.443

1.75 2.592 3.104 2.865 2.627 2.168 1.831 1.607 1.522 1.105
1.5 1.904 2.281 2.105 1.930 1.593 1.345 1.181 1.118 0.811

1.25 1.322 1.584 1.462 1.341 1.106 0.934 0.820 0.777 0.564
1 0.846 1.014 0.935 0.858 0.708 0.598 0.525 0.497 0.361

0.75 0.476 0.570 0.526 0.483 0.398 0.336 0.295 0.280 0.203
0.5 0.212 0.253 0.234 0.214 0.177 0.149 0.131 0.124 0.090

0.25 0.053 0.063 0.058 0.054 0.044 0.037 0.033 0.031 0.023

H(m)       T(s) 3 4 5 6 7 8 9 10 11
10

9
8
7 7.435

6.5 10.030 6.411
6 8.546 5.462

5.5 8.249 7.181 4.590
5 6.817 5.935 3.793

4.5 8.187 5.522 4.807 3.073
4 6.469 4.363 3.798 2.428

3.5 6.993 4.953 3.340 2.908 1.859
3 9.440 5.138 3.639 2.454 2.137 1.366

2.5 6.555 3.568 2.527 1.704 1.484 0.948
2 8.107 4.195 2.284 1.617 1.091 0.950 0.607

1.75 6.207 3.212 1.748 1.238 0.835 0.727 0.465
1.5 4.560 2.360 1.285 0.910 0.614 0.534 0.341

1.25 3.978 6.212 3.167 1.639 0.892 0.632 0.426 0.371 0.237
1 2.546 3.976 2.027 1.049 0.571 0.404 0.273 0.237 0.152

0.75 1.432 2.236 1.140 0.590 0.321 0.227 0.153 0.134 0.085
0.5 0.636 0.994 0.507 0.262 0.143 0.101 0.068 0.059 0.038

0.25 0.159 0.248 0.127 0.066 0.036 0.025 0.017 0.015 0.009

H(m)       T(s) 3 4 5 6 7 8 9 10 11
10

9
8
7

6.5
6

5.5 13.777
5 17.059 11.386

4.5 15.895 13.818 9.222
4 17.728 12.559 10.918 7.287

3.5 18.674 13.573 9.616 8.359 5.579
3 21.008 13.720 9.972 7.065 6.141 4.099

2.5 14.589 9.528 6.925 4.906 4.265 2.846
2 11.618 15.883 12.778 9.337 6.098 4.432 3.140 2.729 1.822

1.75 9.461 12.160 9.783 7.149 4.669 3.393 2.404 2.090 1.395
1.5 6.951 8.934 7.187 5.252 3.430 2.493 1.766 1.535 1.025

1.25 4.827 6.204 4.991 3.647 2.382 1.731 1.226 1.066 0.712
1 3.089 3.971 3.194 2.334 1.524 1.108 0.785 0.682 0.455

0.75 1.738 2.234 1.797 1.313 0.857 0.623 0.442 0.384 0.256
0.5 0.772 0.993 0.799 0.584 0.381 0.277 0.196 0.171 0.114

0.25 0.193 0.248 0.200 0.146 0.095 0.069 0.049 0.043 0.028

H(m)       T(s) 3 4 5 6 7 8 9 10 11
10

9 47.215
8 57.494 37.306
7 50.104 44.019 28.562

6.5 43.202 37.955 24.627
6 36.811 32.341 20.984

5.5 46.536 30.932 27.175 17.633
5 38.459 25.563 22.459 14.572

4.5 31.152 20.706 18.192 11.804
4 37.257 24.614 16.360 14.374 9.326

3.5 28.525 18.845 12.526 11.005 7.141
3 41.246 20.957 13.845 9.203 8.085 5.246

2.5 28.643 14.554 9.615 6.391 5.615 3.643
2 37.332 18.332 9.314 6.153 4.090 3.593 2.332

1.75 28.582 14.035 7.131 4.711 3.131 2.751 1.785
1.5 21.774 20.999 10.311 5.239 3.461 2.301 2.021 1.312

1.25 17.140 29.557 14.583 7.161 3.638 2.404 1.598 1.404 0.911
1 10.970 18.917 9.333 4.583 2.329 1.538 1.023 0.898 0.583

0.75 6.171 10.641 5.250 2.578 1.310 0.865 0.575 0.505 0.328
0.5 2.742 4.729 2.333 1.146 0.582 0.385 0.256 0.225 0.146

0.25 0.686 1.182 0.583 0.286 0.146 0.096 0.064 0.056 0.036

H(m)       T(s) 3 4 5 6 7 8 9 10 11
10

9
8
7

6.5
6

5.5
5

4.5
4 0.011

3.5 0.019 0.016 0.011
3 0.033 0.024 0.019 0.016 0.011

2.5 0.092 0.082 0.061 0.047 0.033 0.024 0.019 0.016 0.011
2 0.092 0.082 0.061 0.047 0.033 0.024 0.019 0.016 0.011

1.75 0.092 0.082 0.061 0.047 0.033 0.024 0.019 0.016 0.011
1.5 0.092 0.082 0.061 0.047 0.033 0.024 0.019 0.016 0.011

1.25 0.092 0.082 0.061 0.047 0.033 0.024 0.019 0.016 0.011
1 0.092 0.082 0.061 0.047 0.033 0.024 0.019 0.016 0.011

0.75 0.092 0.082 0.061 0.047 0.033 0.024 0.019 0.016 0.011
0.5 0.092 0.082 0.061 0.047 0.033 0.024 0.019 0.016 0.011

0.25 0.092 0.082 0.061 0.047 0.033 0.024 0.019 0.016 0.011

H(m)       T(s) 3 4 5 6 7 8 9 10 11
10

9
8
7 0.004

6.5 0.008 0.004
6 0.008 0.004

5.5 0.010 0.008 0.004
5 0.010 0.008 0.004

4.5 0.016 0.010 0.008 0.004
4 0.016 0.010 0.008 0.004

3.5 0.027 0.016 0.010 0.008 0.004
3 0.057 0.027 0.016 0.010 0.008 0.004

2.5 0.057 0.027 0.016 0.010 0.008 0.004
2 0.132 0.057 0.027 0.016 0.010 0.008 0.004

1.75 0.132 0.057 0.027 0.016 0.010 0.008 0.004
1.5 0.132 0.057 0.027 0.016 0.010 0.008 0.004

1.25 0.276 0.324 0.132 0.057 0.027 0.016 0.010 0.008 0.004
1 0.276 0.324 0.132 0.057 0.027 0.016 0.010 0.008 0.004

0.75 0.276 0.324 0.132 0.057 0.027 0.016 0.010 0.008 0.004
0.5 0.276 0.324 0.132 0.057 0.027 0.016 0.010 0.008 0.004

0.25 0.276 0.324 0.132 0.057 0.027 0.016 0.010 0.008 0.004

H(m)       T(s) 3 4 5 6 7 8 9 10 11
10

9
8
7

6.5
6

5.5 0.013
5 0.022 0.013

4.5 0.028 0.022 0.013
4 0.045 0.028 0.022 0.013

3.5 0.071 0.045 0.028 0.022 0.013
3 0.127 0.071 0.045 0.028 0.022 0.013

2.5 0.127 0.071 0.045 0.028 0.022 0.013
2 0.335 0.323 0.208 0.127 0.071 0.045 0.028 0.022 0.013

1.75 0.335 0.323 0.208 0.127 0.071 0.045 0.028 0.022 0.013
1.5 0.335 0.323 0.208 0.127 0.071 0.045 0.028 0.022 0.013

1.25 0.335 0.323 0.208 0.127 0.071 0.045 0.028 0.022 0.013
1 0.335 0.323 0.208 0.127 0.071 0.045 0.028 0.022 0.013

0.75 0.335 0.323 0.208 0.127 0.071 0.045 0.028 0.022 0.013
0.5 0.335 0.323 0.208 0.127 0.071 0.045 0.028 0.022 0.013

0.25 0.335 0.323 0.208 0.127 0.071 0.045 0.028 0.022 0.013

H(m)       T(s) 3 4 5 6 7 8 9 10 11
10

9 0.011
8 0.019 0.011
7 0.025 0.019 0.011

6.5 0.025 0.019 0.011
6 0.025 0.019 0.011

5.5 0.042 0.025 0.019 0.011
5 0.042 0.025 0.019 0.011

4.5 0.042 0.025 0.019 0.011
4 0.072 0.042 0.025 0.019 0.011

3.5 0.072 0.042 0.025 0.019 0.011
3 0.166 0.072 0.042 0.025 0.019 0.011

2.5 0.166 0.072 0.042 0.025 0.019 0.011
2 0.405 0.166 0.072 0.042 0.025 0.019 0.011

1.75 0.405 0.166 0.072 0.042 0.025 0.019 0.011
1.5 0.794 0.405 0.166 0.072 0.042 0.025 0.019 0.011

1.25 0.794 1.026 0.405 0.166 0.072 0.042 0.025 0.019 0.011
1 0.794 1.026 0.405 0.166 0.072 0.042 0.025 0.019 0.011

0.75 0.794 1.026 0.405 0.166 0.072 0.042 0.025 0.019 0.011
0.5 0.794 1.026 0.405 0.166 0.072 0.042 0.025 0.019 0.011

0.25 0.794 1.026 0.405 0.166 0.072 0.042 0.025 0.019 0.011
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ON THE DYNAMICS OF THE FLOAT TYPE WAVE ENERGY CONVERSION  

Kesayoshi HADANO, Keisuke TANEURA, Makoto WATANABE, Kimihiko 
NAKANO , Takashi SAITO and Masami MATSUURA 

Mechanical dynamics model is presented for wave energy conversion system which consists of 
pulley(s), wire(s ), floats(s), counterweight(s) and ratchet mechanism.  In the calculation, condition of 
float submergence is checked every time to select the equations of calculation according to whether float 
is partly submerged, wholly submerged in the water or hung in the air.  The applicability of the model 
was examined using the data of energy conversion obtained by the water pool experiment, and a good 
agreement has been obtained.  Next, the effect of the float submergence on the time series of the electric 
power and the physical quantities such as wire tensile force and torque of the shaft has been examined 
using the calculated results for these quantities.  Finally evaluation has been given for these quantities 
needed in order to give the measure for designing the prototype system. 
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