SHaaliear - ol X3k K|
J. Korean Soc. Mar. Environ. Energy
Vol. 22, No. 4, 253-261, November 2019

Original Article |

)

) |
74

Check for
updates

https://doi.org/10.7846/JKOSMEE.2019.22.4.253
ISSN 2288-0089(Print) / ISSN 2288-081X(Online)

2 T Uk s o8-S W] tiAleu A7 lze]
AT} 1 F iAol E wert EAsh, 1 vhe s W)
& EA] vl sheo|qA|E o] speibde dht

ol
=

I

olal g o) g3 vl 2E] Avw F s B}

SRl - Wizl Al 2T ulaeds

F3

S|kl elr) e 4 AuteSHEA A AYATd
2—(:5_],:__'13]10(:}:34_5_11—7] -QJ H/g_ ﬁ‘-‘ﬂ”ﬁﬁoo%%lg.?i?i ;1]'4%] ?i:rL'?r_J_

At shepstetee sl e Beta

Evaluation of Generating Power in Low Wave Height for
Asymmetric Rotor using Frequency Domain Analysis

Yoon-Jin Ha', Ji Yong Park', Seung Ho Shin>', and Yoon Hyeok Bae®

!Senior Researcher, Korea Research Institute of Ships and Ocean Engineering, Daejeon 34103, Korea
’Principal Researcher, Korea Research Institute of Ships and Ocean Engineering, Daejeon 34103, Korea
*Professor, Department of Ocean System Engineering, Jeju National University, Jeju 63243, Korea

Q o

¥ AP Saliers duck B4 o] thet B WAL FoelslA & Saslelnt. & Faell
4 2 IRe YIRS o1 8% WAL, 1 A3te] AFL slel /| EY R AT FEL
AN A vmaich 2 welol A 220 53] DA B FEL LTS RO, T 0l of 5
P A R A S5 ES Hel Bl B4 itk teb GM W] g 2o FEe S5

so} HPRALE Hrlslo] woror], WAt 71 s1sto] PTO 44 A5e) 48w Este] nokh, 2 o
A A O A GMIH AR PTO TS A §02i e ZE e WSS T F lor, 2HE

ol g5t WA AAE 915 7| 2ARE Al gt

Abstract — A frequency domain analysis was carried out to evaluate the generating power performance for a rotor
of Salter duck shape. The frequency domain analysis method is high-order boundary element method using wave
green function. For validation the numerical analysis, the numerical results were directly compared with the exist-
ing model test results. In case of the rotor of this study, the pitch motion in resonance wave period was relatively
larger than the pitch motions in other wave periods. So, the additional studies were performed for variations of GM
and the way of applying PTO damping in order to increase the generating power in other wave periods. The gener-
ating power was relatively increased from relatively small GM and proper PTO damping. The results of this study
could be used as one of the fundamental data to design a WEC using rotor.

Keywords: Frequency Domain Analysis(5= 3= & 3| 4]), Salter Duck Rotor(Salter duck = E), Pitch motion
(F&82F), GM(FIEHIE 3£0]), PTO System(PTO A|2~Hl)
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Fig. 1. Rotor shape for the frequency domain analysis.
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Table 1. Principal dimensions of the rotor

Unit
Beak angle (o) [deg.] 60
Radius of the stern [m] 2.0
Draft [m] 3.6
Width [m] 5.0
Mass [ke] 21,345.97
CGy [m] -0.8902
CG, [m] 1.0169
Ixx [kg'm?] 84,824.98
Iyy [kg'm?] 78,375.91
I, [kg'm?] 81,564.06

Rotating center
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Fig. 2. Surface grid system and comparison of pitch motions
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Fig. 3. Results from the frequency domain analysis.
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Table 2. Variations of dimensions by GM

CGy[m] Iyy [kg'm2]
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-25.0% GM 1.4415 29975.52
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Fig. 6. Variations of pitch RAOs at the optimal By according to GMs
in regular waves.
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Fig. 10. Pitch RAOs and power efficiencies for the way of applying B, in irregular waves.
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