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Basic study on maximization of the power take off efficiency of oscillating body typ
e wave energy converters.
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The objective of this study is maximization of the power take off efficiency of os
cillating body type wave energy converters. This study consists of three kinds of research. The first one
is improvement of the Bayesian modellin% that estimates the sea state by analyzing the oscillation of the
body. Specifically, errors in response functions were taken into the Bayesian modelling and the discrete w
avelet transform was introduced. The second research is development of a dynamic oscillation controlling s
ystem of a spar-buoy type point absorber. The natural frequency of the heaving motion is controlled by axi
al-sliding valves. The third research is utilization of the auto-parametrically excited oscillation for th
e dynamic controlling system. Based on the numerical simulations in time domain, the possibility of utiliz
ation of auto-parametrically excited oscillation in irregular waves was shown. Therefore, it can be recogn
ized that the objectives of this study have been achieved.
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Fig.1 ABIC surface in the wave estimation
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Fig.2 ABIC surface in the wave estimation
based on the modified Bayesian modeling.
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Fig.3 Configuration of the spar-buoy model.



(SRR 24 4FJE)
(1) PEERAOAFZE

Rk 23 NS G EHrE . A RPEIRHAE
EEOWUR ZIT o1z, FHIREEIGE BIE O HE
TERREZ R AT AT VAR L,
FED 2 T FHOBFRICEA L, ERL—
A DOHEERER L Il LTz, 728, ABFETIE
A=« T A TRUPIRIEE S AT L EFEEL T
B FHIROEBAEAT I B A A S R
T HMBNTIRND, AN— o T A AEIRFEE
HE B AT 3 A BRI o B A 4T 2 B REEIC
EoTWRNI & & FFRI 72 SEHHR O R H
AR RMER COEMMLEME LT, SFEED
WRENE T — 2 BT & L Uiz, FHE
FERAZBIML, BONIZMRAEZHCITE LD
TIAIN2012 (23 THFE LT- (FRHEO),
5T, WEREMAT-FHEELZBERE L, Tk
25 4F 6 A BHfit > OMAE2013 & TransNav2013
IR LT (F2RBEROBLU®), Figd X
N RPIRHEE T K o TIVIREIFE D B HEE
SNT-AEWE L NOAA DOf 4 il L7
LDOTHLINREWVW—HERLTNDZ LR
bbb, 2B, FRBROIIIREFHKRE
NG SNT,

F 7. ARHFZERRE TR R B A M 2 B0
WCEFESTDHUVAT LAERELTNDZD, N
A ZPIRHETEIEICB W TCIHE T FERI T —
AR OFZDEIICHEEEZEET 5K
MNEITo T, ZEENEFREE CERET L
WZE D7 AART NIVIRITIE & LLRT O BF
TECTHEANLZN, HEENERE D20,
ik 24 FEFEICBW TR Y = —T7 Ly
N ZEHaE A D FREMEIZ DWW TR BT A BHIE L
77 BEE T = —7 L MENTIXFHE AR
BTz, X RiEEOMAEDLEIZLD,
FEHW R RIEZHEET L 2 L nlifF T
%,

A o NOAA |
8 aBayes |

LS
o> >

R4

Ry W

A L ) ™y
A

Iy LT NS

A
A 2 M
A ' Adg\

f

&

Significant wave height (m)
OFRP NWMMOUIO N 0 O
3
¥

1 2 3 4 5 6 7 8 9 1011 12
Day
Fig.4 Scatter diagrams of the wave direction,
the period and the significant wave
height.
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Fig.6 Solenoid valve mechanism.
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Fig.7 Screenshot of the simulation software.
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Fig.8 Simulated auto-parametrically excited

oscillation.
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Fig.9 Simulated time history with increased
damping.
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Fig.10 Simulated time histories in irregular
waves under the dynamic control.
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