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The problem with turbine blades

Wind energy is facing this 

problem now:

Å Europe: ~14,000 blades (by 

2023)

Å USA: ~8,000 blades per year

Å Est. 43.4 million tonnes by 

2050

A future problem for tidal 
energy?

Å Planned 1GW capacity by 2030

Å Average 1.5MW per device, 3 

blades = 2000 blades (6000 

tonnes) awaiting disposal



Life Cycle Assessment (LCA)

Å Aims to understand and quantify the environmental impacts of 

a product at a single stage, multiple stages or full life cycle

Å Environmental impact is not just CO 2 footprint :

Å Resource impacts - land use, water use, fossil or mineral 

depletion

Å Ecological risks - eutrophication, marine toxicity and 

acidification

Å Human health risks - hazardous waste, air quality or water 

pollution

Å (Socio-economic factors - education or income generation)



Alternatives to Glass/Carbon fibre

Å Steel

Å Recyclable composites

Å Bio-based composites



Alternatives to Glass/Carbon fibre

Å Steel

Å 100% recyclable

Å Difficult to form complex blade shape

Å Heavy (~3x GF)  - requires turbine upgrades

Å Recyclable composites

Å Bio-based composites



Alternatives to Glass/Carbon fibre

Å Steel

Å Recyclable composites

Å Possibly a òdrop inó alternative

Å Greater upstream energy use

Å Energy-intensive separation process

Å Downcycling not recycling

Å Bio-based composites



Alternatives to Glass/Carbon fibre

Å Steel

Å Recyclable composites

Å Bio-based composites

Å May increase blade mass (low specific 

strength)

Å Non-recyclable if used with conventional 

resin

Å Land required to grow flax crop



TIGER blade study: Cases

Å 3 blade lengths: 4.425m, 8.85m, 13.275m (Generic geometry)

Å 4 materials: Steel, Conventional composites (Glass and CF), 

recyclable composites, bio-based composites

Å 3 manufacturing methods for composites: VARTM, 

Monocoque , Heated Mould

Å 3 end of life options: Incineration, landfill, recycling



TIGER blade study: Scope

Included: Impacts before turbine 

assembly and after disassembly

Excluded: Turbine installation, 

generation, O&M and removal

Alongside the LCA, we are also 

considering 3 òPractical 

measuresó:

Å Cost

Å Manufacturing complexity

Å Structural influence

Excluded

Included



TIGER blade study: Results

Å Model is undergoing gradual refinement in consultation with 

developers (e.g. fine detail of manufacturing processes & raw 

material sources)

Å Results captured for 18 impact categories including global 

warming potential, land use, water consumption, particulate 

emissions, water pollutionê



TIGER blade study: Results

Å ?

Interim results based on current 
model status ïthese will be 
updated as work continues.


