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FOSWEC – Hydrodynamic Design
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FOSWEC Design/Fabrication

3AC Phase 1 Design

Side View



4AC Phase 1 Design

FOSWEC Design/Fabrication



Arm Design/Fabrication



FOSWEC Phase 1 Experiments

 Dry Tests 

1. Heave Decay 

2. Pitch Decay 

3. Surge Decay 

4. Flap 1 Decay 
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WEC-Sim Overview

WEC-Sim is an open source multi-body code that solves WEC 
dynamics and performance when subject to operational waves
 Funded by the US DOE 

 Jointly developed by SNL and NREL

 Publicly available on GitHub 
https://github.com/WEC-Sim/WEC-Sim

 WEC-Sim Website and Documentation
http://wec-sim.github.io/WEC-Sim/index.html
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Hydrodynamic Properties
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 Flap and Platform 
hydrodynamic coefficients 
determined from ANSYS-
AQWA

 Excitation Force

 Added Mass

 Radiation damping

 Will be compared to 
experiments from Phase 2



Mass Properties
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 Flap and Platform mass properties determines from Swing 
Tests, used in WEC-Sim simulations



WEC-Sim Simulations
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 Ran Phase 1 experiments in 
WEC-Sim for numerical 
comparison



For natural frequency (ωn), damping  (@ωd), and restoring stiffness 
 Heave Δz =  3, 5, 7, 10, 15 cm 

 Repeated 3 times

 Platform pitch/surge locked

 Flaps locked

Heave Decay and Static Offset
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Crane

COMPLETED 11/30/15 - 12/1/15



Pitch Decay and Static Offset 

For natural frequency (ωn), damping  (@ωd), and restoring stiffness 
 Pitch ΔRY0 = 2, 3, 5, 7, 8.4 deg

 Platform heave/surge locked

 Repeated 3 times

 Flaps locked
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Crane

COMPLETED 12/1/15



Surge Decay and Static Offset 

For natural frequency (ωn), damping  (@ωd), and restoring stiffness 
 Surge Δx = 7, 10, 15, 20 cm

 Repeated 3 times

 Platform Free in all DOF, Flaps locked
– NOTE: had issues with setup, see notes

 Surge restoring: 4 Blue Bungees
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Crane

Pulley

COMPLETED 12/2/15 – 12/3/2015



Flap1 Decay and Static Offset 
(wPTO connected)

For natural frequency (ωn), damping  (@ωd), and restoring stiffness 

 Pitch ΔRY = 5, 7, 10, 15, 20 deg

 Repeated 3 times

 Platform locked, Back flap free

 w/PTO connected, no damping
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Crane

Pulley

COMPLETED 12/4/2015



Phase 1 - Lessons Learned

 FOSWEC inclinometer 

 not accurately measure above certain accelerations (ie: pitch decay)

 Pressure mats complete

 front pressure mat never worked in water

 Flap rotary encoder complete

 Cannot be used to control PTO and does not measure +/-45deg

 Arm design complete

 Pitch constraint has a lot of play

 DOF not easy to lock/unlock when tank is full

 FOSWEC design complete

 Larger buoyancy floats to compensate for arm weight

 PTO drivetrain has a lot of play in the system

 Mechanical lock on flap shaft for wave excitation tests

 Motor issue complete

 Gears moving in gear housing, manufacturer tightened mounting
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Phase 2 - Lessons Learned

 Flap rotary displacement measurement
 This was the most challenging measurement, went through 3+ iterations and is most

critical measurement

 Pressure mats
 Nothing but issues with pressure mats, manufacturer not helpful

 BSpace
 Lots of BSOD and matlab crashes
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Future Work

 Phase 2 testing, experimental/numerical comparison, and 
data release
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Thank You!
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