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Abstract — This study considers the wave loads acting on the structure of oscillating water column(OWC) typed
wave energy converter(WEC) connected to breakwater. The wave load acting on the breakwater can be estimated
according to Port and Fish Port Design Standards and Explanations(Design code KDS 64 00 00). However, the
structure of OWC WEC connected to breakwater has a specific structure and shape different from that of a conven-
tional breakwater. Therefore there is a difficulty in applying general standards. In this study, the wave load acting
on the structure of OWC WEC mounted on the front of the sloped breakwater was first evaluated in accordance
with the standards and compared with the analysis results based on Computational Fluid Dynamics (CFD). In addi-
tion, the two-dimensional model test was performed to verify the stability of the wave load acting on the structure
of OWC WEC mounted on the front of the sloped breakwater, and the method of applying the wave load through
CFD analysis in practical design problems was discussed.
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Fig. 1. Shape of oscillating water column chamber of Chuja Pilot plant.
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Fig. 2. Location map. 2.1 HAZAH A

Fig. 3. Bird’s-eye view.
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Table 2. Design condition of astronomical tides
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Table 3. Design wave condition for 50yrs return period

5 3}31(H, 5, m) F71(T,, sec) AHFA (m) A&l g7HL,, m) (L, m)

AAZAG0E HIE) 5.05 15.70 10.00 384.52 172.76
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Fig. 4. Floor plan of WEC Structure.

5,000 Z‘OCT 15,543 ,3.747, 4,825 10,000

DL(+)10.22 - DL(+)1 0.25_ DL(+)9.40
DL(+)7.85 _ s

APP.HH.W(£) 3.290

(0.015~0,03m* /EA)
Fig. 5. Cross section of WEC Structure.
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Fig. 6. The shape of partial standing wave on the slope structure.
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Table 4. Wave pressure distribution on the water surface (0 <z <n,.)

AR THUP)  TEAUC)  FHAAEPY)

9.57m 0.00 0.00 0.00
9m 3.80 2.11 3.16
8m 10.42 5.78 8.67
7m 16.98 9.42 14.13
6m 23.46 13.02 19.52
5m 29.88 16.58 24.86
4m 36.23 20.10 30.15
3m 42.51 23.58 35.37
2m 48.73 27.03 40.54
1m 54.88 30.44 45.66
0m 60.96 33.82 50.73

#X=0 m% W, F5AH FAbA ] A (29 kNm?)

Table 5. Wave pressure distribution below the water surface (-h<z < 0)

ARX) TR APe) TIERAPY  2FASAEy)
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-7Tm 51.37 28.49 42.74
-8m 49.99 27.73 41.59

-8.18 m 49.74 27.59 41.38
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Fig. 7. Calculated results of wave pressures based on typical formulars.
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Fig. 9. Irregular wave reproduction of CFD simulation.
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Table 6. Calculated wave pressure based on CFD simulation (units: kN/m?)
T8 P1 P2 P3 P4 P5 P6 Al A2
A=A 28.44 27.15 39.19 34.15 28.74 36.29 410.59 318.60
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Fig. 11. Model sturcure.
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Fig. 12. Two dimensional wave experiment of inclined OWC structure.
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AT F2EQ H 54 ofFel SX$ P4o] B, H
AR A2 52,75 kKN/m?, P RS 55.5 KN/M2C = FALSH 3k

Table 7. Experimental results of wave pressures based on 2-D experiments (units: kN/m?)

HA @ @ ©)

) ® ® @ ®

A=A % 53.4 55.5 56.3

92.7

113.5 296.2 182.1 283

Table 8. Results of wave pressures on inclined OWC structure based on Formula/2-D experiments/CFD (units: kN/m?)

X FHol# (P4, Q) S (P3, @) A44 $1(P2, @)
THetaA A) 52.75 60.96 36.23
FERYPAY 55.5 56.3 92.7
CFD 34.15 39.19 27.15
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Fig. 13. Comparison of wave pressure equation and CFD analysis results.
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Fig. 14. CFD calculation results of wave pressures and lift pressure (reflecting adjustment factor).

13.31kN/m’

_DLEI025 o 40

ALLLI LTI T L] ]

‘9"‘ : e Seeeedn
COR7A1KN/m'

Fig. 15. CFD calculation results reflecting adjustment factor for wave pressures.
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