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CHALLENGES IN THE LIFE CYCLE ASSESSMENT OF FIBRE
REINFORCED POLYMERS USING THE EXAMPLE OF A 
COMPOSITE AIRCRAFT INTERIOR SHELL 



▪ Several aeronautical applications demanding high temperature and fire conditions 

▪ Maintain industrial leadership through expanded use of composites for: 

▪ Reduced weight 

▪ Improved performance

▪ Increased efficiency 

▪ Reduced costs

▪ Improved sustainability
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SuCoHS
Industrial Demonstration and Use-Cases
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Goal and Scope
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• fU = finished Interior Shell

• Foreground data: Different TRL level, partly laboratory data

• Background data: Ecoinvent v3.8cut-off (RER), Literature 

• Software: Umberto LCA+ Version 10.0 (build 10.0.3.200)

• LCIA Method: EF2.0, all categories 
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(Preliminary) LCIA Interior Shell, Cradle-to-Gate
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Life Cycle Inventory
Example 1: Carbon Fibres

▪ Today: PAN based Carbon Fibres
▪ Different grades of CF, e.g. HT, HM

▪ No primary data available

▪ No CF data in Ecoinvent
▪ Other databases only aggregated, if any…

▪ Published LCIA results?
▪ e.g. „Carbon-Footprint“ in EPD

▪ Literature?
▪ Wide range of energy consumption reported

▪ Specifications often unclear

▪ Cradle-to-Gate or Gate-to-Gate LCI?
▪ Precursor Line included?

▪ What form of energy?

▪ Equipment / Periphery included?

▪ …
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[Groetsch et al. 2021] https://doi.org/10.1016/j.procir.2021.01.146

[Meng et al. 2021] https://doi.org/10.1021/acs.est.1c05462
[Dér et al. 2021] https://doi.org/10.1016/j.jclepro.2021.127105
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Life Cycle Inventory
Example 2: Sandwich Core

▪ Aramid fibre and phenolic resin

▪ Energy intensive production process

▪ No data in any LCA database

▪ Literature survey

▪ Example

▪ Proxy fibre: Nylon 6-6

▪ Other processes neglected!
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(Preliminary) LCIA Interior Shell, Cradle-to-Gate
Uncertainty Analysis for Carbon Fibre and Sandwich Core
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Conclusion and Outlook

▪ Relative differences of similar composite systems can be modelled in LCA

▪ Absolute values are not reliable

→ LCI data is crucial LCA decision making

→Unit Processes with Material and Energy I/O data

→Transparent Data Quality Rating (DQR)

▪ Further Challenges

▪ Allocation / EoL Formulas

▪ Most databases incompatible

▪ LCIA Methods and their implementation in the software

▪ Aviation Use-Phase not fully represented in LCA

▪ Missing Characterisation Factors (e.g. indirect Hydrogen impact on GWP)
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Aviation Life Cycle 
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