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1. Concept Description & Motivation

Composite Cycle Engine (CCE)
« Synergistic combination of Free-Double Piston (FDP)
system and gas turbine
 Highly charged partial combustion in the FDP system
 Lower fuel burn by superior thermal efficiency
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Targeted application: SMR & LR

Free Double Piston (FDP) system: Self-sustained gas generator

__—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_q

Klingels, H. Warmekraftmaschine mit Freikolbenverdichter. German Patent DE 10 2012 206 123 A, 17 October 2013. |

2. Engine Performance

Engine sizing and design study
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3. Emissions & Climate Impact 4. TRL Roadmap & Key Challenges
* Increased NO, Emissions Required milestones
 High-temperature, high-pressure combustion « Technology development
« NO, Abatement Strategies * Verification, validation and testing
 Optimisation of combustion characteristics  Certification aspects
 |nlet temperature reduction by compression intercooling
« Vitiation through water injection or exhaust gas recirculation
TRL2-3 TRL4-5 TRLG-7 TRL8-9
A A —
-
9 C B0%NO,
é’ Reduction
LUl - = 1.5 Water-
< fuel ratio
®
p [ ,\ A I — ’
S : 60% NO, Reduction .
» | - = 30% Recirculation |
o ! '
| |
Direct Water Injection Cooled Exhaust Gas Recirculation
Contact

Florian Winter

Bauhaus Luftfahrt e.V.

Munich, Germany

e-mail: florian.winter@bauhaus-luftfahrt.net

MINIMAL has received funding from the European Union under the Horizon Europe grant agreement No. 101056863 and from the UK

Tel: +49 89 3074-84934

Researc h and Innova tion (UKRI) under contract No.10040930, 10053292 and 10039071. Views and opinions expresse

d are, however,

those of the authors only and do not necessarily reflect those of the European Climate, Infrastructure and Environment Executive

Agency (CINEA). Neither the European Union nor CINEA can be held responsible for them.






