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The SAGE ITD contains 6 technology development programmes and accompanying test and 

demonstration vehicles, distinguished by application (helicopter, regional, narrow-body and 

wide-body) and by engine architecture or technical focus. These demonstration vehicles use 

the competencies and facilities of all the European aero-engine manufacturers complemented 

with those of related Research Establishments, Academia and SMEs.  The six engine 

demonstrator projects are designated: 

 SAGE1, Open Rotor (TRL 4/5 i.e. not a demonstrator);  

 SAGE2, Open Rotor; 

 SAGE3, Large 3-shaft Turbofan; 

 SAGE4, Geared Turbofan; 

 SAGE5, Turboshaft; 

 SAGE6, Lean Burn. 

 

The Counter-Rotating Open Rotor (CROR) is a major project within Clean Sky, involving 

efforts mostly in SAGE and SFWA ITDs, and also in GRA. 

At the end of 2011, a detailed roadmap leading to the flight demonstration of a Counter-

Rotating Open Rotor (CROR) on board of an A340 as a flying test bed within SFWA ITD (see 

above) was worked out. The SAGE 2 project has committed to testing a full CROR 

demonstrator on the ground in 2015. As mentioned in the SFWA paragraph, the SAGE 2 

project will provide the flight test engine.  

In parallel, it has been agreed that more effort is necessary to better address the NOx 

emissions reduction and to strongly contribute to the ambitious ACARE targets in this area. 

A new engine-level demonstrator has been committed within SAGE:  the “Lean Burn” 

demonstrator (SAGE 6), a modified Trent 1000 engine and will be tested in 2015-16 to 

achieve Technology Readiness Level (TRL) 6. 

In addition, SAGE 1 will continue its own Open Rotor programme over a slightly longer 

period of time, targeting 2017-2018, provided that suitable complementary funding source 

is available. Within the Clean Sky timescale (2016) and funding, SAGE 1 will continue to 

mature the main enabling technologies and components, to prepare for full demonstration.  

Having still two CROR designs running (SAGE 1 and 2), with now slightly different timescales, 

allows adherence to the risk mitigation policy which has been followed from the very 

beginning of Clean Sky, with a reduced total cost, the difference being allocated to the new 

NOx-focused, “Lean Burn” demonstrator.  

For five SAGE projects, the period of 2013 to 2016 will be a journey from the concepts levels 

and equipment testing being turned into actual engine demonstrators.  



For SAGE1, the significant technologies to be developed and finally demonstrated are the 

open rotor assembly including the counter rotating blades, the blade pitch control and the 

transmission systems.  

For SAGE 2, the Geared Open Rotor Demonstrator project objectives are to demonstrate 

technologies that contribute to assess open rotor architecture feasibility and environmental 

benefits, to adapt an existing gas generator and a rig for technology validation and 

integration demonstration, to develop enabling manufacturing technologies and materials 

where these are necessary to deliver the engine technologies for demonstration, to deliver 

and ground test a demonstrator in 2016 and, on the basis of prediction and test data 

obtained from the engine, to assess the improvements in gaseous and noise emissions that 

may result from a production open rotor propulsion system. 

For SAGE 3, the Large 3 Shaft Engine project will demonstrate technologies applicable to 

large 3-shaft turbofan engines in the 60-95,000 lb thrust class, as concerns low pressure 

system.  The project aim is to deliver TRL6 for these sub-systems through appropriate 

testing delivering engine conditions representative of potential future engine applications.  

The representative environment for many technologies will be provided by engine test and 

so a significant component of the SAGE3 project is the ALPS (Advanced Low Pressure 

System) demonstrator engine, which will progress through several builds to provide a range 

of test conditions while also managing the risk to individual technologies. First engine tests 

were performed in 2012 for advanced dressings. 

For SAGE 4, the purpose of the advanced Geared Turbofan (GTF) Engine Demonstrator as an 

important part of SAGE platform is to further improve necessary technologies in order to 

further reduce the fuel burn in combination with an additional improvement in noise 

emission to meet future noise regulations. The GTF architecture is ready to be integrated 

into existing aircrafts without extensive integration effort. Tests are scheduled in October 

2013. 

For SAGE 5, the Turboshaft engine Demonstrator shall provide with the necessary 

technologies for the development of a new engine family equipping helicopter classes with 

a take-off weight from 3 tons (single-engine) to 6 tons (twin-engine), delivering TRL6 for the 

sub-systems studied and design in SAGE 5 through appropriate testing, delivering engine 

conditions representative of potential future engine applications.   The technologies to be 

demonstrated will deliver improved specific fuel consumptions, noise and emissions in-line 

with the goals of the Clean Sky programme. The first engine test was started in 2012. 

For SAGE 6, the Lean Burn Project, started in 2011, consists of two major work streams. The 

first will define sub-system designs and associated verification strategies for concepts 

identified as most suitable for introduction into future gas turbine products. The second will 

focus on design and make activity to create a set of functionally representative 

experimental subsystems that can be integrated into a demonstration platform. It is 



anticipated that this hardware will be subjected to both rig testing (2013 onwards), and 

engine testing (2014 – 2016). 

Overall Budget Summary by Projects 
 

all amounts are in 
K€ 

SAGE0 SAGE1 SAGE2 SAGE3 SAGE4 SAGE5 SAGE6 Total 

Yearly Budget 225 K€ 4,610 K€ 32,015 K€ 19,413 K€ 15,889 K€ 869 K€ 7,440 K€ 80,461 K€ 

Calls for Proposal 0 K€ 0 K€ 8,000 K€ 7800 K€ 5,000 K€ 750 K€ 3,500 K€ 25,050 K€ 

JU Members' 
Commitment 

113 K€ 2,305 K€ 16,008 K€ 9,707 K€ 7,945 K€ 435 K€ 3,720 K€ 40,231 K€ 

Pre-financing 90 K€ 1,844 K€ 12,806 K€ 7,765 K€ 6,356 K€ 348 K€ 2,976 K€ 32,184 K€ 

JU CfP Commitment 
@ 65% 

0 K€ 0 K€ 4,550 K€ 2,893 K€ 3,575 K€ 488 K€ 1,625 K€ 16,607.5 K€ 

Total JU 
Commitment 

113 K€ 2,305 K€ 20,558 K€ 12,599 K€ 11,520 K€ 922 K€ 5,345 K€ 
56,725.818 

K€ 

 
 
 


