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Glass Fibre Remelt – Proof of Concept
Description of trial, scale, expected outcome.
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Pyrolysis value chain:

MAKEEN Energy

           
          

      

  

3B-Fibreglass

BLADE TO BLADE recycling for the glass fibres
- Probably the only way!

3B

3B + DTU

Sustainable, 
no degradation, 

full circular
Can off-take 
coming qty

In new WTBs at LM Wind 
Power & Siemens Gamesa 
Renewable Energy

Publication: Melting glass fibres recovered from wind turbine blades into new glass fibres for wind turbine blades. 
Authors: Justine Beauson, Asger Bech Abrahamsen, Irene Bach Velling Villadsen, Luc Peters, Bernard Kaesmacher, et al.

Investigate pyrolysis as enabler to prepare recovered glass fibres for remelting
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Pyrolysis value chain:
Investigate pyrolysis as enabler to prepare recovered glass fibres for remelting

Scale of trial

Two 37m wind turbine blades 1.5 tons of 
cleaned glass 
fibres
(*Commissioning, 
process parameters, 
“cleaning” equipment, 
learning, remelting)

76 tons of bobbins with 
recovered content

9.9 tons 
shredded 
composite 
material

5.5-6.0 tons on 
storage

Real process 
equipment Real process

Pyrolysis: 
Large scale 
test-setup 
continuous 

process
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Outcome of GFR-PoC?

IS IT POSSIBLE?
A process/technical baseline for further development 

=> Learnings to design commercial process setup 

Environmental impact (LCA)                                                             
in a commercial value chain 

The processes applied MINUS the processes avoided 

Investigate pyrolysis as enabler to prepare recovered glass fibres for remelting
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Glass Fibre Remelt – Proof of Concept
What actually happened?

Value chain does NOT exist:
=> Use process equipment not designed for this material
=> Use process equipment processing other materials
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Commercialization
Necessary substitution rate

GFR-PoC: Results
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Necessary substitution rate - Europe
Estimated MAXIMUM necessary substitution rate 
– Europe (ALL numbers from WindEurope)
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DecomBlades study: 
Decommissioning of 
Wind Turbine Blades:
• Several forecasts
• Differs in qty and 

timing 
• Agrees on “steep 

slope”

Purpose: Investigate 
MAXIMUM necessary 
substitution rate in 
Europe – NOT timing.

Only LOW substitution rate is needed! 
Preferable => low risk!

Time to learn -> upscale.
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GFR-PoC: Results
LCA assessment:

LCA: High level considerations, pre-view on remelting
Scheduled publications
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Environmental 
costs:

Further 
processing

Pyro liquid

Pyro gas

Products 
with pyro-
liquid + gas

Environmental 
savings = 
avoided:

Transport 
x 4

Decomissioned
WTBs

Remelting process 
steps & transports

Fibre production Glass Fibre

Remelting process 
steps & transports

Remelting process 
steps & transportsNew WTBs

BLADE TO BLADE

Glass fibre ingredients: 
E.g. Silica sand, Koalin, 
Dolomite, Burnt 
limestone

Mining 
x 4

Transport 
x 4

Processing x 
4 materials

Decarboni-
zation
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LCA – results remelting

*Reference: Model by SDU. Input data from MAKEEN, 3B-Fibreglass, 
HJHansen Recycling. Non-disclosed to SDU. Literature data from SDU

Scenario: SSP2 (model of the “society” depending on the level action towards a green transmission)  

*Costs

*Savings

2030, 2040, 2050 differences:
• Increasing Glass Fibre content in recycled WTB. 
• Increasing recovery efficiency (decreasing loss) 

• 2030: 70%
• 2040: 80%
• 2050: 90%

• Decreasing electricity-based emissions from 
SSP2-scenario

Conclusions:
• Positive environmental impact. 
• Transportation gives a surprisingly low 

contribution to the “environmental cost”

Scheduled publications, Southern Danish University (SDU):
• Prospective Consequential LCA of all WTB EoL scenarios using state of the art SSP based 

PREMISE database
• Prospective LCA of a PoC scenario (Pyrolysis, remelting, gasification-bio methanation) 

Note:
Functional Unit = 1 ton WTB on ground

** SSP2 for 2040: Will be updated in publication

**
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Economical assessment*
Pyrolysis value chain, remelting glass fibres.

*https://guidetoanoffshorewindfarm.com/wind-farm-costs

+0.06% (1,000 MW=WTB-farm)

Assumptions:
• Gate-fee calculations for pre-processing and pyrolysis value-chain: From 

DecomBlades project (Economical Analyses).
• LCOE: Calculated as the additional costs of adding pyrolysis value-chain to existing 

decommissioning budget
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No degradation, Blade-to-Blade circularity

Conclusion GFR-PoC: 

=> We are on our way to 100% recyclable WTBs

LCA-results: Later this year, published by SDU

Can off-take the quantity in the coming years

REMELTING IS POSSIBLE!
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Thank you for your attention
Irene Bach Velling Villadsen, MAKEEN Energy: IBV@MAKEENEnergy.com, +45 87 40 30 00

Jakob Eltzholtz, MAKEEN Energy: JEL@MAKEENEnergy.com, +45 20 69 18 55
Justine Beauson, DTU Wind and Energy System: JUBE@dtu.dk, +45 23 40 88 23

Luc Peters, 3B-Fibreglass: Luc.Peters@3B-Fibreglass.com, +32 476 24 57 12

B
la

de to Blade
CircularityofGlassFib

re
s Proved
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