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disruptive highly-efficient composite cycle 
engine technology to shorten the gap to 
year 2050 climate neutrality.
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About the project
Building a sustainable and climate-neutral 
future for aviation is an inevitable requirement 
for a society with increasing mobility needs. 
Rapid action must be taken if we are to stabilise 
global air temperatures below the limiting 
1.5°C increase set by the Paris Agreement. 
MINIMAL (MInimum enviroNmental IMpact 
ultra-efficient cores for Aircraft propuLsion) 
contributes to a radical transformation in air 
transport by showcasing ultra-efficient low-
emission technologies that can greatly reduce 
the climate impact of aviation. 

MINIMAL attacks the major sources of CO2 
and non-CO2 emissions in aeroengines. New 
propulsion systems fuelled by hydrogen or 
sustainable aviation fuel (SAF), and using 
composite cycle engine (CCE) technology, 
will offer unparalleled thermal efficiency and 
performance flexibility for climate-friendly 
operations. 

Experimental (TRL 3) proof of concept will 
be provided for cutting-edge technologies 
enabled by liquid hydrogen fuel:

 » opposed-piston low-NOx hydrogen 
combustion technology 

 » heat-management systems that exploit 
the cooling potential of hydrogen

Integration studies on the CCE architectures 
will allow the quantification of performance 
benefits in different application scenarios 
covering a representative range of typical 
missions. This analysis will directly connect 
the climate response to engine performance 
and emissions. The end goal is to identify the 
engine design options giving minimal climate 
impact.
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