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Case Study

➢7/9 Fuel Cell 
Stacks

➢1 Balance-of-
Plants

➢Net power 
output 
312/350 kW

Fuel Cell System 
(FCS)

➢10/4 propulsion 
systems

➢2 Hydrogen Tanks
➢Design range: 

1000/1500 NM
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AirFox [3] 

Methodology of LCI creation and LCIA Input information provided by AirFox

Fuel Cell Stack 
Data

Balance-of-Plant 
Data

[1, 2]

Fuel Cell System 
Data

PowerCell PEMFC 
Stack

➢408/454 cells
➢120 kWe max. 

power
➢39/42 kg

[5]

[4]
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FCS70 APU250 eSAF powered aircraft

▪Functional unit: 

1 pkm (passenger 

km)

▪Well-to-wheel LCA

▪LCIA method: EF v3.1

▪Ecoinvent 

(background data): 

V 3.9.1

FCS70 APU250

Propulsion FCS H2 comb. + FCS APU 
(Auxiliary Power Unit)

Passenger 70 250

Flight distance [NM] 1000 1500

Hydrogen [kg/pkm] 0.0050 0.0038

[6]

Python Tool

Flexible & adaptable python tool for AirFox-LCI coupling
➢ Flexible, parametrizable datasets
➢ Easy input modifications for component weight 

calculations
➢ Automates life cycle inventory generation
➢ Promotes data reuse across applications
➢ Accommodates various aircraft sizes and missions

Main properties of case studies

Impact Contribution

➢ Hydrogen dominant 
contributor in both 
FCS70 and APU250

➢ Lower contribution 
of fuel cell parts in 
APU250 case

➢ Biggest contributor 
from FCS are catalyst 
and bipolar plates

➢ Tetrafluoroethylene 
(TFE) in GDL and PEM 
contribute 
significantly to ozone 
depletion

Fossil kerosene 
comparison

➢ Lower impact of 
APU250 due to 
lower hydrogen 
consumption per 
pkm

➢ Lower impact of 
FCS70 and APU250 
compared to eSAF 
aircraft mostly 
because of lower 
electricity 
consumption during 
fuel production
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Simplified impact comparison of alternative propulsion compared to fossil kerosene

https://www.dlr.de/de/tt/forschung-transfer/forschungsinfrastruktur/modellierungswerkzeuge/airfox/airfox
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