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Structural testing facilities



Selection of large-scale blade tests



Case study 1: Helical blade

• Testing programme :
• Static (hydraulic actuators)

• Dynamic

• Fatigue (rotating mass)

• Static test to failure

• Manufactured by ÉireComposites from 

carbon fibre reinforced epoxy

• Accelerated fatigue testing of over 1.3 

million cycles

• Static tested to failure in the cantilever 

section



Case study 1: FEA model overview

22,931 nodes and 39,186 elements, incorporating both 3-node triangular and 4-node quadrilateral 

general purpose shell elements.



Case study 1: Strain
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Case study 1: FEA model validation
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Case study 2: Large tidal blade

• Blade development for Orbital 

Marine Power’s O2 tidal turbine

• Blade design by University of 

Galway and OMP using an 

advanced digital twin.

• Manufactured by ÉireComposites

• Static test load applied in excess of 

1,000 kN – largest load ever 

reported on a tidal turbine blade

• Accelerated fatigue testing for an 

equivalent design life of >25 years 



Case study 2: FEA model validation



Case study 3: 13m wind turbine blade

• Blade manufactured by ÉireComposites 

from glass fibre reinforced powder epoxy

• 3 independent FEA models were created 

using ABAQUS, ANSYS, and CalculiX

• Models validated against experimental 

testing under both flapwise and edgewise 

loading

• Study determined sources of error and 

recommendations on the development of 

accurate numerical models



Case study 3: FEA model comparison



Research Impact
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