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Model Tests to Determine the Response Characteristics
of the Prototype Wave Power Device, “Mighty Whale”
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Wave tests were performed on the Mighty Whale to investigate the effectiveness of the

6 -point moorning system in shallow water. Of particular importance is the safety of the
system in realistic typhoon conditions,

Mooring tensions, device motions, and air chamber pressures were measured in both
regular and irregular waves.

The results from the regular wave tests showed good agreement with (linear) theoretical
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results, except at frequencies corresponding to high efficiency of wave energy absorption.

However, irregular wave tests produced large (non-linear) slow drift oscillations, These

low frequency motions are often associated with slack line mooring systems, and are

difficult to calculate theoretically. In many tests the slow drift motions were larger than

the wave-frequency motions, and consequently the mooring line tensions were larger than

in the regular wave tests.

Thus the important data and knowledge have been obtained for safely determining the

mooring system of the Mighty Whale.

Key Words : Floating Wave Power Device, Mooring system, Slow drift oscillation, Wave

energy
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Tablel Principal particulars of “Mighty Whale”

Model (1/40) Full scale
SR T 125 50.00
Bredth (m) 0.75 30.00
Depth (m) 0.20 8.00
Displacement volume (m®) 0.07 4500.00
Water plane area (m") 0.51 £20.00
Transverse metacentric height(m) 0.42 16.88
Longitudinal metacentric height(m) 1.00 40.15
Transverse qyradius (m) 0.23 9.24
Longitudinal qyradius (m) 035 13.97
Yaw qyradius (m) ' 0.40 16.11
Xq 0.10 4.00
Center of gravity (m) Y. o ot
Zg -0.04 -1.70
Chain length (m) |No.1,2,3.4 6.25 250.00
No5,6 5.00 200.00
Weight in water (kg/m) [N0-1,2:3.4 0.25 4.63%10°
No.5.6 0.10 1.75%10°
Water depth (m) 1.00 40.00
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Table 2 A design condition.
WAt
J 4
EFEE (105 HFHAEE) misec 6.4
33
EBRES m 3.00
FEEAM sec 10.0~15.0
el b m/sec 12
E®SS
fiks (BAEESTH) ton 14.0
B (BAEAT)  ton 19.0
=3 FEERRGH
Table 3 Wave condition for experiments.
ERES| BoWS A AR L Y
211 Bl R 11.05(6.3s) 0.10m(4.0m)
212 38 A WE [1.25(7.65) 0.10m(4.0m)
213 # A ot 1.45({8.9s) - 0.10m{4.0m)
214 BAE g2 [1.65(10.1s) 0.10m(4.0m)
216 AR R [1.8s(11.45) 0.10m(4.0m)
219 WA #E  [2.0s(12.6s) 0.20m(8.0m)
1221 HAE &k |2.25(13.9s) 0.28m{11.2m)
1222 B AR s#m [2.45(15.25) 0.28m(11.2m)
411 BALE g |1.0s(6.3s) 0.10m(4.0m)
412 a3 g |1.25(7.6s) 0.10m(4.0m)
413 AR #E  |1.45(8.9s) 0.10m(4.0m)
414 R %  |1.6s(10.13) 0.10m(4.0m)
416 RAE sy 1.8s5(11.4s) 0.10m(4.0m)
419 B #im  [2.0s(12.6s) . |0.20m(8.0m)
421 1R A #im  [2.25(13.93) 0.10m(4.0m)
422 A #im  [2.45(15.23) 0.28m(11.2m)
331 |—rEATRARE]| HH  |Tp=1.4s(8.9s) |Hs=0.13m(5.2m) 3.3
332 |—rmrmalE|] s [Tp=1.8s(11.4s) |Hs=0.15m(6.0m) 3.3
333 |—sAF@eE| #®#% [Tp=2.1s(13.3s) |Hs=0.20m(8.0m) 3.3
334 |—FETHEE] ®HE |Tp=2.55(15.85) |Hs=0.20m(8.0m) 2.2
1531 |—F@FBARE]  #8 |Tp=1.4s(8.9s) |Hs=0.13m(5.2m) 3.3
532 |—r@FEAE|] #8  [Tp=1.8s(11.4s) |Hs=0.15m(6.0m) 3.3
1533 |—A@AF\ME| #& [Tp=2.1s(13.3s5) |Hs=0.20m(8.0m) 3.3
534 |—FFEIARAE FlE  |Tp=2.5s(15.85) |Hs=0.20m{8.0m) )
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Fig.11 Tension of mooring line in oblique sea condition.
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