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Introduction: BBDB OWC WEC 

Backward Bent Duct Buoy (BBDB)

OWC wave energy converter

was invented by the Japanese inventor, 

Yoshio Masuda in 1980s after his 

successful OWC navigation buoys 

(more than 700 were sold worldwide).

Advantages:

- Proven concept: LIMPET (fixed OWC) for generating power to grid 

>10 years, and OE Galway bay sea trial >3 years

- OWC device using air turbine for power take-off for a high reliability

- Using surge, heave and pitch motions to enhance energy conversion

- OWC is getting more and more popular in research community.



OE Buoy (OceanEnergy Ltd)

a) 1:50 model (~3kg) b)  1:15 model (~500kg) c) 1:4 sea-trial model (~30 tons)

Next:
- Full pre-commercial device in construction (there will be a sea trial for one year in 

Hawaii soon) under the financial support from DoE (US) and SEAI (Ireland).

- Promotion is being made to test in Scotland for a larger OE buoy device. 

- 1:50 model test in HMRC (now MaREI)

- 1:15 model test in ECN, Nantes, France

- OE Buoy OWC device, ¼ scale sea trials in Galway Bay >3 years (with SEAI and 

FP7 funding supports).



Motivations and Challenges

- Current optimisations have been largely based on physical tests: 

expensive and time consuming

- Complicated structure and the relevant dynamics

- Limited hydrodynamics modelling due to the device complexity 

and the interactions between different motion modes: surge, heave 

and pitch.

- Limited studies on thermodynamics and air compressibility

- PTO optimisation and the coupling of hydrodynamics and 

thermodynamics

- Lack of systematic and reliable modelling so far

- Requirement for business and commercial promotions

- Promotion of the modelling capacity for OE Ltd and MaREI

- Collaboration enhancement of MaREI centre and industry partners



Numerical modelling: Methodologies

- Panel generation: Matlab code (low-order panels for OE 

Buoy device)

- Hydrodynamic modelling: WAMIT commercial software: 

added mass, radiated damping coefficients; excitation 

forces; response amplitude operators…

- Method development for wave energy conversion: Wave 

→ Pneumatic → mechanic power → electricity

- Optimisations: device structure, PTO

- Annual energy production for given sites



Numerical modelling: Validation

OE Buoy
RM6



Numerical modelling: Case study



Numerical modelling: Optimisation

C11=50000.0 N/m C11=500000.0 N/m

C11=1500000.0 N/m
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