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Summary

Regarding the structure of Jeju Tawoo, the diameter of the front of log is narrow and that
of the back of log has the shape of a longitudinal and the stern is 30-40cm longer than the
bow, which has taken account of bow wave. If the stern and bow of a boat have the same
length, the boat has the wider area that contact with the wave and the resistance to bow
wave increases, which serves as an obstacle to sailing whereas Tawoo with narrow bow has
less resistance to the bow wave and thus the safety and comfort during fishing activity
increase. To investigate the optimal traverse gap for absorbing wave motion characteristics and
the motion characteristics of Tawoo, the reflection coefficient according to the period of

porous rate and wave length(ap/ ), transmission coefficient, energy dissipation coefficient was

analyzed conducting a hydraulic model second tank experiment. The results indicated when
the wave passes by, the wave pressure increases and thereby the wave packet decreases in
the gap of the model, which incurs an eddy; the eddy is absorbed through the gap, resulting
in energy dissipation. The reflection coefficient and energy dissipation coefficient have same
tendency. They increase as the wave length decreases and as they get near to high frequency
area whereas the transmission coefficient increase as the wave length increases and it gets
near low-frequency areas. With regard to reflection coefficient, the distribution range of
measured data becomes narrow and the mean decreases as the porous rate increases and the
distribution range and mean of data decreases particularly at p(porous rate)=0.2518. In the
case of transmission coefficient, the distribution range of the data measured around the mean
increases and the mean gradually increase as the porous coefficient increases, which is
contrary to reflection coefficient. In particular, the data range is the narrowest in the
correlation equation at p(porous rate) = 0.2518, yet the mean value is the lowest at p(porous
rate) whereas the energy dissipation coefficient linearly increases as the porous rate increases
towards the center at p(porous rate) = 0.2518 and then decreases again from the center,
indicating wave is absorbed stably as energy dissipation coefficient increases, which leads to
better navigability. An increase of energy dissipation coefficient means more wave is absorbed
by the porosity of model when waves pass by the experimental model. Thus the results of

this experiment to find the best porous rate of 8 experimental models of Tawoo motion

- VIl -



characteristics indicated the highest energy dissipation coefficient can be obtained at 0.25
(p(porous rate) = 0.2518). The results of experiment proved the porous rate varies depending
on the wave length of incident wave, yet short-wave results in higher energy dissipation
coefficient than long-wave and the period and porous rate are in a reverse correlation. The
results of Tawoo model experiment suggested the excellent motion characteristics of Tawoo
based on the thoughts in marine engineering make Tawoo as an excellent marine
transportation means. However these results have been derived from a model tank experiment.
Thus to extract more reliable results, it is essential to conduct sea trials on the basis of these

results.
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Table. 1 Incident wave condition of Experiment Tawoo

a,/ A A k' wrad/sec) T  stp(0.02)_H stp(0.025)_F stp(0.03)_H
0.650 1.923 3.267 5550  1.13 0.038 0.048 0.058
0.750 1.667 3.770  6.016 1.04 0.033 0.042 0.050
0.850 1.471 4.273  6.436  0.98 0.029 0.037 0.044
0.950 1.316 4.775  6.822  0.92 0.026 0.033 0.039
1.050 1.190 5278  7.183  0.87 0.024 0.030 0.036
1.150 1.087 5781 7523  0.84 0.022 0.027 0.033
1.250 1.000 6.283  7.847  0.80 0.020 0.025 0.030
1.350 0.926 6.786  8.157  0.77 0.019 0.023 0.028
1450 0.862 7.288 8454  0.74 0.017 0.022 0.026
1550 0.806 7.791  8.742  0.72 0.016 0.020 0.024
>

Fig. 1 Eddy making resistance
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Table. 2 Specification of porous used at experiment.

Porosity(p) Square met?r porous size(m) The whole area eXfept for
of porous(m’) the porous(m’)
0.1066 0.0986 0.0110 0.8264
0.1550 0.1434 0.0160 0.7816
0.2034 0.1882 0.0210 0.7368
0.2518 0.2330 0.0260 0.6920
0.3003 0.2778 0.0310 0.6472
0.3487 0.3226 0.0360 0.6024
0.3971 0.3674 0.0410 0.5576
0.4940 0.4570 0.0510 0.4680
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Table. 3 Standard specification of 2-D wave tank.

Tank dimensions 20M(L)x0.8M(W)x1.0M(H)
motor servo motor 1.5kw
Wave
stroke 400 mm
maker
plate of wave maker | 790mm(W)x850mm(H)

Wave absorber 400mm(W)*800mm(H)x2SET
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Table. 4 Analysis of Reflection coefficient by period

interal input input p= p= p= p= p= p= p= p=
period wave 0.1066 0.1550 0.2034 0.2518 0.3003 0.3487 0.3971 0.4940
0235 072 0.024 0.6145 0.5320 03517 0.1742 0.1838 0.1492 0.2191 0.3353
0235 0.74 0.026 0.5679 0.5415 04716 0.2031 0.2483 0.2562 0.2408 0.3636
0235 077 0.028 03814 03752 0.3498 02177 0.2103 0.1830 0.1275 0.2399
0.235 0.80 0.030 04151 0.3899 04103 0.2275 0.3644 0.2334 0.1840 0.1641
0.235 0.84 0.027 03013 03613 0.3649 0.1926 0.2991 0.2683 0.1784 0.1406
0.350 0.87 0.030 0.2709 0.3305 0.3445 0.2024 0.3104 0.3179 0.2451 0.1833
0.350 092 0.033 0.1727 0.2027 0.2329 0.1514 02136 0.2088 0.1291 0.0765
0.350 0.98 0.029 0.0915 0.0920 0.1420 0.1714 02131 0.2403 0.2060 0.2165
0.350 1.04 0.033 0.1195 0.1382 0.1817 0.1919 0.1883 0.2159 0.2018 0.1522
0.480 113 0.038 0.1582 0.1198 0.0699 0.0630 0.0891 0.0762 0.0764 0.0728
Average : 0.3093 0.3083 0.2919 0.1795 0.2320 0.2149 0.1808 0.1944
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Table. 5 Analysis of Reflection coefficient by a,/\

interal input Q, /)\ P= P= Ps - P= P= Ps p=
wave p 0.1066 0.1550 0.2034 0.2518 0.3003 0.3487 0.3971 0.4940
0.480 0.038 0.65 0.1582 0.1198 0.0699 0.0630 0.0891 0.0762 0.0764 0.0728
0.350 0.033 0.75 0.1195 0.1382 0.1817 0.1919 0.1883 0.2159 0.2018 0.1522
0.350 0.029 0.85 0.0915 0.0920 0.1420 0.1714 0.2131 0.2403 0.2060 0.2165
0.350 0.033 0.95 0.1727 0.2027 0.2329 0.1514 0.2136 0.2088 0.1291 0.0765
0.350 0.030 1.05 0.2709 0.3305 0.3445 0.2024 0.3104 0.3179 0.2451 0.1833
0.235 0.027 115 0.3013 0.3613 0.3649 0.1926 0.2991 0.2683 0.1784 0.1406
0.235 0.030 125 04151 0.3899 0.4103 0.2275 0.3644 0.2334 0.1840 0.1641
0.235 0.028 135 0.3814 0.3752 0.3498 0.2177 0.2103 0.1830 0.1275 0.2399
0.235 0.026 145 0.5679 0.5415 04716 0.2031 0.2483 0.2562 0.2408 0.3636
0.235 0.024 155 0.6145 0.5320 0.3517 0.1742 0.1838 0.1492 0.2191 0.3353
Average : 0.3093 0.3083 0.2919 0.1795 0.2320 0.2149 0.1808 0.1944
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Table. 6 Analysis of Transmission coefficient by period

interal input input p= p= p= p= p= p= p= p=
period wave 0.1066 0.1550 0.2034 0.2518 0.3003 0.3487 0.3971 0.4940
0235 072 0.024 0.5375 05533 0.5824 0.6020 06713 0.6044 0.6089 0.5483
0235 0.74 0.026 0.5450 0.5243 05218 0.5440 0.5536 0.5528 0.5480 0.5152
0235 077 0.028 0.5669 0.564 0.5642 0.5491 05325 0.5391 0.5663 0.5799
0.235 0.80 0.030 0.5964 05911 05781 05618 0.5468 0.5535 0.5707 0.5831
0.235 0.84 0.027 0.6577 0.6467 0.6586 06163 0.627 0.6327 0.6601 0.6493
0.350 0.87 0.030 0.6299 0638 0.6057 0.592 0.6063 0.6441 0.6551 0.6613
0.350 092 0.033 0.6501 0.656 0.5986 0.5891 06115 0.6556 0.6708 0.6702
0.350 0.98 0.029 0.6946 0703 0.6348 0.6445 06516 0.7793 0.6899 0.7231
0.350 1.04 0.033 0.6741 0.6258 0.5759 0.5865 0.697 0.7755 0.7948 0.6493
0480 113 0.038 06113 0.6595 0.643 0.6242 0.6704 0.7083 0.7392 0.7187
Average : 06163 06161 0.5963 0.5909 06168 0.6445 0.6503 0.6298
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Table. 7 Analysis of Transmission coefficient by a, /A

interal input Q, /)\ P= P= Ps - P= P= Ps p=
wave p 0.1066 0.1550 0.2034 0.2518 0.3003 0.3487 0.3971 0.4940
0.480 0.038 0.65 0.6113 0.6595 0.643 0.6242 0.6704 0.7083 0.7392 0.7187
0.350 0.033 0.75 0.6741 0.6258 0.5759 0.5865 0.697 0.7755 0.7948 0.6493
0.350 0.029 0.85 0.6946 0.703 0.6348 0.6445 0.6516 0.7793 0.6899 0.7231
0.350 0.033 0.95 0.6501 0.656 0.5986 0.5891 0.6115 0.6556 0.6708 0.6702
0.350 0.030 1.05 0.6299 0.638 0.6057 0.592 0.6063 0.6441 0.6551 0.6613
0.235 0.027 115 0.6577 0.6467 0.6586 0.6163 0.627 0.6327 0.6601 0.6493
0.235 0.030 125 0.5964 0.5911 0.5781 0.5618 0.5468 0.5535 0.5707 0.5831
0.235 0.028 135 0.5669 0.564 0.5642 0.5491 0.5325 0.5391 0.5663 0.5799
0.235 0.026 145 0.5450 0.5243 0.5218 0.5440 0.5536 0.5528 0.5480 0.5152
0.235 0.024 155 0.5375 0.5533 0.5824 0.6020 0.6713 0.6044 0.6089 0.5483
Average : 0.6163 0.6161 0.5963 0.5909 0.6168 0.6445 0.6503 0.6298
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Table. 8 Analysis of Energy dissipation coefficient by period

interal input input p= p= p= p= p= p= p= p=
period wave 0.1066 0.1550 0.2034 0.2518 0.3003 0.3487 03971 0.4940
0.235 072 0.024 03335 04108 05371 0.6073 0.5156 0.6124 05812 0.5869
0.235 0.74 0.026 0.3805 04319 0.5053 0.6628 0.6319 0.6288 0.6417 0.6024
0.235 077 0.028 05332 0.5411 0.5593 0.6511 0.6722 0.6759 0.6630 0.6062
0.235 0.80 0.030 04720 04986 04975 0.6326 0.5682 0.6392 0.6404 0.6331
0.235 0.84 0.027 04766 04512 04331 0.5831 0.5174 0.5277 0.5324 0.5586
0.350 0.87 0.030 0.5298 04837 0.5144 0.6086 0.5361 04841 05108 0.5291
0.350 092 0.033 0.5475 0.5286 0.5874 0.6300 0.5804 0.5266 0.5334 0.5450
0.350 098 0.029 0.5092 04973 0.5769 0.5552 0.5300 0.3349 04816 0.4303
0.350 1.04 0.033 05313 0.5893 0.6353 0.6192 0.4787 0.3520 03276 0.5552
0480 113 0.038 0.6013 0.5507 0.5817 0.6064 0.5426 04925 04477 0.4782
Average : 04915 04983 0.5428 0.6156 0.5573 0.5274 0.5360 0.5525
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Table. 9 Analysis of Energy dissipation coefficient by ap/ A

interal input Q, /)\ P= P= Ps - P= P= Pe p=
wave p 0.1066 0.1550 0.2034 0.2518 0.3003 0.3487 03971 0.4940
0.480 0.038 0.65 0.6013 0.5507 0.5817 0.6064 0.5426 0.4925 04477 04782
0.350 0.033 0.75 0.5313 0.5893 0.6353 0.6192 04787 0.3520 0.3276 0.5552
0.350 0.029 0.85 0.5092 0.4973 0.5769 0.5552 0.5300 0.3349 04816 04303
0.350 0.033 0.95 0.5475 0.5286 0.5874 0.6300 0.5804 0.5266 0.5334 0.5450
0.350 0.030 1.05 0.5298 0.4837 0.5144 0.6086 0.5361 0.4841 0.5108 0.5291
0.235 0.027 115 04766 0.4512 04331 0.5831 0.5174 0.5277 0.5324 0.5586
0.235 0.030 1.25 04720 0.4986 04975 0.6326 0.5682 0.6392 0.6404 0.6331
0.235 0.028 135 0.5332 0.5411 0.5593 0.6511 0.6722 0.6759 0.6630 0.6062
0.235 0.026 145 0.3805 0.4319 0.5053 0.6628 0.6319 0.6288 0.6417 0.6024
0.235 0.024 1.55 0.3335 0.4108 0.5371 0.6073 0.5156 0.6124 0.5812 0.5869
Average : 04915 0.4983 0.5428 0.6156 0.5573 0.5274 0.5360 0.5525
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