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WideBlue Ltd is multi-disciplinary 

product design and product development 

consultancy based in Glasgow. 

WideBlue's team of product, mechanical, 

electronic and software engineers, 

physicists and optical designers have 

years of experience of taking products 

from design through to successful 

manufacture and commercialisation. 

The Offshore Renewable Energy 

Catapultis the UKôs flagship 

technology innovation and research 

centre for advancing wind, wave and 

tidal energy. ORE Catapult participates 

in large-scale collaborative R&D and 

innovative commercial and public 

funded projects, amassing vast 

technical knowledge and know-how.

About the BOHEM Partners



ore.catapult.org.uk
@orecatapult

ORE Catapult

Our Vision: 
Abundant, affordable energy from 

offshore wind, wave and tide

Å Reduce the cost of offshore 
renewable energy

Å Deliver UK economic benefit

Å Engineering and research experts 
with deep sector knowledge 

Å Independent and trusted partner 

Å Work with industry and academia to 
commercialisenew technologies

80+ technical experts 
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Å The current generation of large wind 
turbines have blades in excess of 
80m long, with a typical chord length 
of 6m

Å This means that there are extremely 
large unsupported panels around the 
max chord region of the blade which 
can deform out of plane when the 
blade bends

Å These deformations stress the 
panels in the transverse direction 
(potentially causing delamination 
and create peeling stresses at the 
trailing edge bond line)

Blade Cross-Sectional Deformation
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Å In addition to this phenomenon of 
panel deformation, the whole blade 
cross-section can shear as a result of 
combined torsional and shear 
loading, which generates stresses at 
the bond between the shear webs 
and the spar cap or the blade shell, 
depending on blade architecture.

Å The use of large flatback aerofoils 
further compounds this issue.

Blade Cross-Sectional Deformation
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Blade Cross-Sectional Deformation (Flap Max)

Nonlinear and linear deflections are in opposite directions!
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Blade Cross-Sectional Deformation (Edge Min)

Nonlinear deflections are much larger than linear
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Å It is clear that, whilst blades are 
beam like structures, their hollow 
structure means that the cross 
section can deform and the 
ÁÓÓÕÍÐÔÉÏÎ ÏÆ ȬÐÌÁÎÅ ÓÅÃÔÉÏÎÓ 
ÒÅÍÁÉÎÉÎÇ ÐÌÁÎÅȭ ÃÁÎÎÏÔ ÂÅ ÕÓÅÄȢ 
The structural designer must use 
nonlinear shell or brick based 3D FE 
(finite element) models to 
characterize how panels deform, and 
these models must be validated.

Å ORE Catapult and WideblueLtd 
have developed the BOHEM system 
to monitor blade cross-sectional 
deformation

Blade Cross-Sectional Deformation
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BOHEM Concept

BOHEMôsrobust root mounted vision system tracks the displacement of a series of

reflective markers installed in the bladeôsmost critical areas. The reflective markers are

passive, low cost, easy to install and can be removed without damage to the blade.
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BOHEM Process

Illuminate markers and acquire image 
in reference state

Isolate markers in reference image Illuminate markers and acquire 
footage as blade deforms 

Isolate markers in each frame Remove global translation and 
rotation to map each section to 

reference state for each frame, then 
display scaled deformation

Compare to finite element model


