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 by as much as 20 percent compared to aluminium-bodied planes. 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

https://cordis.europa.eu/project/rcn/100047_en.html


 

 

 

 

 

 

 

 



 

 

 



 



 



 



 

https://doi.org/10.1016/j.paerosci.2018.01.001


i B.D. James, 2018 Cost Projections of PEM Fuel Cell Systems for Automobiles and Medium-Duty Vehicles,  
https://www.energy.gov/sites/prod/files/2018/04/f51/fcto_webinarslides_2018_costs_pem_fc_autos_trucks_042518.pdf 

 

ii M. Hepperle, Electric Flight – Potential and Limitations, NATO Workshop Energy Efficient Technologies and 

Concepts of Operation STO-MP-AVT-209, 2012, DOI10.14339/STO-MP-AVT-209, https://elib.dlr.de/78726/1/MP-AVT-209-

09.pdf 

 

iii Roland Berger GmbH, Report Aircraft Electrical Propulsion – The Next Chapter of Aviation? 2017 

 

iv D. Duwe, L. Keicher, P. Ruess, F. Klausmann, Fraunhofer Institute for Industrial Engineering, QUO VADIS 3D 

MOBILITY -Technological readiness, urban and rural use cases & urban integration of flying cars and passenger 

drones 2019, http://publica.fraunhofer.de/eprints/urn_nbn_de_0011-n-5696145.pdf   

 

v M. Hirschberg, Stand on the Shoulders of Giants, 2019. http://evtol.news/2019/01/02/stand-on-the-shoulders-of-giants 

 

vi M. Hirschberg, Electric VTOL is Taking Off, 2018, http://evtol.news/2018/08/30/electric-vtol-is-taking-off-beware-the-hyper-hype-cycle/ 

 
vii https://evtol.news/ 

 
viii https://en.wikipedia.org/wiki/Volocopter_2X 

 
ix http://evtol.news/aircraft/ehang 

x https://evtol.news/aircraft/alauda-airspeeder/ 

xi https://www.electrive.net/2019/10/22/singapur-volocopter-absolviert-ersten-bemannten-flug/ 

 
xii http://evtol.news/aircraft/kitty-hawk-cora  

 
xiii http://evtol.news/aircraft/aurora  

 
xiv

https://evtol.news/aircraft/lilium/ 

 
xv https://en.wikipedia.org/wiki/Aurora_XV-24_LightningStrike  

 
xvi https://newatlas.com/joby-s2-tilt-rotor-vtol-multirotor-aircraft-concept/40662/  

 
xvii https://evtol.news/aircraft/archer/  

 
xviii https://evtol.news/aircraft/pop-up-next/  

 
xix https://evtol.news/aircraft/autogyro-ecavalon/  

 

https://www.energy.gov/sites/prod/files/2018/04/f51/fcto_webinarslides_2018_costs_pem_fc_autos_trucks_042518.pdf
https://elib.dlr.de/78726/1/MP-AVT-209-09.pdf
https://elib.dlr.de/78726/1/MP-AVT-209-09.pdf
http://publica.fraunhofer.de/eprints/urn_nbn_de_0011-n-5696145.pdf
http://evtol.news/2019/01/02/stand-on-the-shoulders-of-giants
http://evtol.news/2018/08/30/electric-vtol-is-taking-off-beware-the-hyper-hype-cycle/
https://evtol.news/
https://en.wikipedia.org/wiki/Volocopter_2X
http://evtol.news/aircraft/ehang
https://evtol.news/aircraft/alauda-airspeeder/
https://www.electrive.net/2019/10/22/singapur-volocopter-absolviert-ersten-bemannten-flug/
http://evtol.news/aircraft/kitty-hawk-cora
http://evtol.news/aircraft/aurora
https://evtol.news/aircraft/lilium/
https://en.wikipedia.org/wiki/Aurora_XV-24_LightningStrike
https://newatlas.com/joby-s2-tilt-rotor-vtol-multirotor-aircraft-concept/40662/
https://evtol.news/aircraft/archer/
https://evtol.news/aircraft/pop-up-next/
https://evtol.news/aircraft/autogyro-ecavalon/


xx https://www.pal-v.com/  

 
xxi https://evtol.news/?s=Terrafugia  

  

xxii AUSTRIAN WINGs - Österreichs Luftfahrtmagazin, 27.10.2017 

 
xxiii https://en.wikipedia.org/wiki/Eviation_Alice#/media/File:Eviation_Alice.png  

 
xxiv https://en.wikipedia.org/wiki/Bye_Aerospace_eFlyer_4 

 
xxv https://www.electrive.net/wp-content/uploads/2019/05/bye-aereospace-eflyer2-elektro-flugzeug-electric-aircraft-02.png 

 
xxvi https://www.finanznachrichten.de/nachrichten-2019-07/47315820-oxis-energy-to-develop-proof-of-concept-advanced-lightweight-lithium-sulfur-cells-

for-bye-aerospace-008.htm 

 
xxvii https://en.wikipedia.org/wiki/Gaston_Tissandier  

 
xxviii https://en.wikipedia.org/wiki/Hybrid_Air_Vehicles_HAV_304/Airlander_10 

 

 

xxxi https://www.carscoops.com/2019/05/bmw-designworks-helped-to-create-this-sleek-hydrogen-powered-aircraft/  

 

xxxiv Hydrogen-powered aviation - A fact-based study of hydrogen technology,economics, and climate impact by 2050, 

  

 
xxxv https://www.aurora.aero/odysseus-high-altitude-pseudo-satellite-haps/  

 
xxxvi https://en.wikipedia.org/wiki/Airbus_E-Fan_X 

 

xxxvii M. Keim, J. Kallo, K.A. Friedrich, C. Werner, M. Saballus, F. Gores, Multifunctional fuel cell system in an aircraft 

environment: An investigation focusing on fuel tank inerting and water generation, Aerospace Science and 

Technology, 29 (2013) 330-338 

 

xxxviii Li-Ionen Battery Roadmap of FhG Institute for System- and Innovation Research (ISI) 

  

xxxix Th. Kadyk, Ch. Winnefeld , R. Hanke-Rauschenbach, U. Krewer, Analysis and Design of Fuel Cell Systems for 

Aviatio,  Energies 11 (2018) 375  

 

https://www.pal-v.com/
https://evtol.news/?s=Terrafugia
https://en.wikipedia.org/wiki/Eviation_Alice#/media/File:Eviation_Alice.png
https://en.wikipedia.org/wiki/Bye_Aerospace_eFlyer_4
https://www.electrive.net/wp-content/uploads/2019/05/bye-aereospace-eflyer2-elektro-flugzeug-electric-aircraft-02.png
https://www.finanznachrichten.de/nachrichten-2019-07/47315820-oxis-energy-to-develop-proof-of-concept-advanced-lightweight-lithium-sulfur-cells-for-bye-aerospace-008.htm
https://www.finanznachrichten.de/nachrichten-2019-07/47315820-oxis-energy-to-develop-proof-of-concept-advanced-lightweight-lithium-sulfur-cells-for-bye-aerospace-008.htm
https://en.wikipedia.org/wiki/Gaston_Tissandier
https://en.wikipedia.org/wiki/Hybrid_Air_Vehicles_HAV_304/Airlander_10
https://www.hydrogen.energy.gov/pdfs/review18/ia005_stroman_2018_o.pdf
https://www.carscoops.com/2019/05/bmw-designworks-helped-to-create-this-sleek-hydrogen-powered-aircraft/
https://www.ballard.com/docs/default-source/uav/complete-commercial-hydrogen-uav-solution-final.pdf?sfvrsn=f2c1c080_2
https://www.ballard.com/docs/default-source/uav/complete-commercial-hydrogen-uav-solution-final.pdf?sfvrsn=f2c1c080_2
https://www.fch.europa.eu/sites/default/files/FCH%20Docs/20200507_Hydrogen%20Powered%20Aviation%20report_FINAL%20web%20%28ID%208706035%29.pdf
https://www.fch.europa.eu/sites/default/files/FCH%20Docs/20200507_Hydrogen%20Powered%20Aviation%20report_FINAL%20web%20%28ID%208706035%29.pdf
https://www.aurora.aero/odysseus-high-altitude-pseudo-satellite-haps/
https://en.wikipedia.org/wiki/Airbus_E-Fan_X


xl G. A. Kerchner, J. Garche, chapter 11 A – Special risks during transport and storage, in Li-Battery Safety, ed. by 

J. Garche, K. Brandt, Elsevier 2018, pp. 546 – 471 

 

xli X. Feng, M. Ouyang and L. Lu, Chapter 12D - Overview About Accidents: Selected Lessons Learned From Prior 

Safety-Related Failures of Li-Ion Batteries, in Li-Battery Safety, ed. by J. Garche, K. Brandt, Elsevier 2018, pp. 571 

- 602 

 

xlii Aircraft incident report: auxiliary power unit battery fire, Japan airlines Boeing 787, JA 829J, Boston, 

Massachusetts, January 7, 2013. National Transportation Safety Board, DC, Rep. No. PB2014-108867, 

November 21, 2014. 

 

xliii  N. Goto, Aircraft serious incident investigation report: all Nippon airways Co. Ltd. JA804A. Japan 

Transport Safety Board, Tokyo, Japan, Report No. AI2014-4, September 25, 2014. 

 

xliv B.D. James, 2018 Cost Projections of PEM Fuel Cell Systems for Automobiles and Medium-Duty Vehicles,  
https://www.energy.gov/sites/prod/files/2018/04/f51/fcto_webinarslides_2018_costs_pem_fc_autos_trucks_042518.pdf 

 

xlv B.D. James, C. Houchins, Hydrogen Storage Cost Analysis 2018, 

https://www.hydrogen.energy.gov/pdfs/review18/st100_james_2018_o.pdf  

 
xlvi https://about.bnef.com/blog/behind-scenes-take-lithium-ion-battery-prices/ 

 

xlvii G. Fredi et al., Graphitic microstructure and performance of carbon fibre Li-ion structural battery electrodes, 

Multifunctional Materials, 1(2018), Number 1, ttps://doi.org/10.1088/2399-7532/aab707 

 
xlviii http://www.airbus.com/company/market/forecast  

 
xlix https://www.idtechex.com/en/research-report/manned-electric-aircraft-2020-2030/672 

 
l https://www.safran-group.com/media/safran-and-aviations-electric-future-20190613-0 

 

li S. DUBOIS, Clean Sky 2 JU, Innovation Takes Off: What kind of aircraft configuration to expect by 2050?, 

Batterieforum, Berlin (Germany), 23rd January 2020 

 
lii https://www.prnewswire.com/news-releases/aircraft-electrification-industry-worth-8-6-billion-by-2030---key-players-are-safran-honeywell-thales-united-

technologies-ge-aviation-and-raytheon-301000914.html 

 
liii https://www.electrive.com/2020/05/06/exact-dlr-researches-eco-efficient-aircraft/ 

 
liv https://www.easa.europa.eu/document-library/product-certification-consultations/special-condition-vtol  

  

https://www.energy.gov/sites/prod/files/2018/04/f51/fcto_webinarslides_2018_costs_pem_fc_autos_trucks_042518.pdf
https://www.hydrogen.energy.gov/pdfs/review18/st100_james_2018_o.pdf
https://about.bnef.com/blog/behind-scenes-take-lithium-ion-battery-prices/
https://doi.org/10.1088/2399-7532/aab707
http://www.airbus.com/company/market/forecast
https://www.idtechex.com/en/research-report/manned-electric-aircraft-2020-2030/672
https://www.safran-group.com/media/safran-and-aviations-electric-future-20190613-0
https://www.prnewswire.com/news-releases/aircraft-electrification-industry-worth-8-6-billion-by-2030---key-players-are-safran-honeywell-thales-united-technologies-ge-aviation-and-raytheon-301000914.html
https://www.prnewswire.com/news-releases/aircraft-electrification-industry-worth-8-6-billion-by-2030---key-players-are-safran-honeywell-thales-united-technologies-ge-aviation-and-raytheon-301000914.html
https://www.electrive.com/2020/05/06/exact-dlr-researches-eco-efficient-aircraft/
https://www.easa.europa.eu/document-library/product-certification-consultations/special-condition-vtol

