
A European scaled flying testbed for the 
integration of novel powertrain components

University of Stuttgart
Andreas Strohmayer, Marco Armbrust, Dominique Bergmann, Nicolas Moebs

122/05/2026READ Conference 2026 - Powertrain FTB Concept - EXAELIA - 101191922 



2

Outline

01
About EXAELIA

02
Fight Test Beds for novel 
Powertrain Technologies

03
Multi-modular Flight 
Test Bed concept

04
Conclusion & 
Outlook

22/05/2026READ Conference 2026 - Powertrain FTB Concept - EXAELIA - 101191922 



3

About EXAELIA
Partners & Objectives01
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EXAELIA
EXperimental Aircraft for European Leadership In Aviation
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EXAELIA
Objectives

Design of promising Future Long Range Aircraft 
configurations

Identify critical aspects of these aircraft, including 
their need for radically new technologies

Identify requirements for innovative Flying Testbeds

Pre-design novel Flying Testbed families and related 
flight testing

Accelerate Future Long Range Aircraft technology 
maturation

Disseminate European exploitation strategy
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EXAELIA
Flying Testbed Families

Long-range Blended-Wing-Body 
Flying Testbed family

Long-range Tube-and-Wing 
Flying Testbed family

Long-range propulsion 
Flying Testbed family

Engine integration testbed 
Powertrain integration testbed

622/05/2026READ Conference 2026 - Powertrain FTB Concept - EXAELIA - 101191922 



7

Flight Test Beds for novel Powertrain 
Technologies
Objectives & Technologies02
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Why a Powertrain Flight Test Bed?
Lack of modular test platforms for long-range propulsion technologies

Several testbeds stopped or cancelled
Rising costs
Complexity

Time for development and flight testing to be balanced
Up to now: new testbed designs for each technology
New approach: high modularity to adapt to innovative technologies
Early flight testing to bridge the gap between upstream research 
and industrial product development

Focus on long-range technologies
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H₂ fuel system: Feed and venting stability in real 
flight conditions

Electric Energy Storage: Integrated electrical 
and thermal performance in real operation

Thermal Management System: Real-flight 
cooling effectiveness and control robustness

Distributed Electric Propulsion: Stable and 
failure-tolerant integrated electric propulsion 
operation

Novel Engine Concepts (scalability provided): 
In-flight validation and proof-of-concept
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Flight test needs
Exemplary technology aspects where flight 
tests are essential

[H2Avia]

[H2Avia]

[FUTPRINT50]

[FUTPRINT50]

[FUTPRINT50]
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Powertrain Flying Testbed concept
Multi-modular Flying Testbed for accelerated powertrain 
technology maturation

03

22/05/2026READ Conference 2026 - Powertrain FTB Concept - EXAELIA - 101191922 



Powertrain Flying Testbed Concept 
Objectives and storyline

Objectives:
Modular Flying Testbed
Capable to flight test “any kind” 
of powertrain technology
Focus on TRL 4 - 6

Not the objective:
Build a subscale demonstrator 
for a long-range aircraft
Test aerodynamic effects
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Reference 
Aircraft

Geometrical 
scaling

Uncrewed 
Flying 

Testbed

„Baseline“ 
Powertrain

Modularity 
Concept 

→Not the most efficient aircraft design, but the most feasible Flying Testbed
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Powertrain Flying Testbed concept
Reference aircraft and scaling

Reference aircraft: Airbus A350-1000
Widely used long-range aircraft
Also reference for Future Long Range Aircraft design 
within the project

Scale: 20% 
“Big enough to generate significant data, but small 
enough to de-risk the flight tests”
Leads to an aircraft with

> 2,5 t max take-off mass
~13 m wingspan and ~15m length
~ 10 kN thrust
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[Airbus A350-1000; Airbus Mediacenter]
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Powertrain Flying Testbed concept
Uncrewed Flying Testbed 

Advantages compared to crewed aircraft:
No safety risk for crew 
Less effort
Lower certification requirements
Less costs & financial risk

Space & weight limitations
No space & weight to be allocated to cockpit and pilot
More flexibility in centre of gravity variation

Modularity 
Less effort for modifications on uncrewed aircraft
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Powertrain Flying Testbed concept
Baseline powertrain

Two kerosene-powered turbofan engines
Endurance >90 min

Experiments independent of baseline powertrain

Enables testing in the full flight envelope

Thrust can be (partly) reduced to test
novel engine technologies
experimental powertrain architectures
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[PW610; Pratt & Whitney Multimedia]



Powertrain Flying Testbed concept
Modularity concept – Level I

“Baseline Configuration”
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Baseline powertrain
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Powertrain Flying Testbed concept
Modularity concept – four levels

Fuselage modularity
Fuselage separated in sections with common 
interfaces
Two experiment sections
Different lengths and properties
“Fillets” for Centre of Gravity control

Engine and propulsor modularity
Multiple common engine interfaces
Variable number of experimental engines
Different energy carriers

Four-level modularity concept
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Level 1

Level 2

Level 3

Level 4
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Conclusion & Outlook04
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Conclusion
Acceleration and risk mitigation of flight-testing novel powertrain technologies
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Disruptive, low 
TRL technologies 

Cost efficient

Reconfigurable 
to test various 
technologies

Safe operation

Rapid 
modifications / 

lower 
certification 

hurdles

Highly 
instrumented

EXAELIA 
powertrain FTB



Outlook
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Preliminary Roadmap

Project EXAELIA until June 2028
Conceptual design
Preliminary design

20% scale 
powertrain 

testbed

Full-scale 
industrial 

testing
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Flying Testbed available for powertrain technology  testing

Industrial testing 
towards entry into service 2050



Thank you! Contact points for any questions

Presentation

Andreas Strohmayer 

E-Mail: strohmayer@ifb.uni-stuttgart.de

Phone: +49 711 685-69567
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Follow us on

Exaelia.eu

ifb.uni-stuttgart.de/en/
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