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ÅClean Sky, through SAGE (Sustainable And Green Engines),  is 
delivering significant step changes in key engine 
technologies along the following themes: 
ïOpen Rotor, Composites, Lean Burn combustors, high power gearboxes, 

enhanced turbines and compressors, advanced materials and improved 
structures 

ÅClean Sky 2 is about providing and demonstrating new 
engine technology for the whole of the civil market 

ÅThe Clean Sky 2 engines ITD will build on Clean Sky and 
demonstrate technology at a whole engine level 

From Clean Sky towards Clean Sky 2  



High-Level Objectives  

ÅEnvironmental objectives for the engines ITD are to 
demonstrate at TRL6 the following: 

ï20-30% reduction in CO2*  

ïSignificant contribution to ACARE 2020 NOx reduction 
target (-80%*) 

ïUpto -11EPNdB per operation reduction in noise* 
 

ÅIndustrial objectives are to ensure future competitiveness 
of European Aero Engine industry, securing trade, 
employment and high technology knowledge                
and skills 

*relative to year 2000 baseline 

Overview of the ITD/IADP 



SPD Work Breakdown Structure 
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WP0: ITD Coordination 
(RRUK / Safran Aircraft Engines/ MTU) 

WP2: UHPE Demonstrator for SMR aircraft  
(Safran Aircraft Engines) 

WP3: Business Aviation/SR Regional TP Demonstrator  
(Safran Helicopter Engines) 

WP4: Advanced Geared Engine Configuration  
(MTU) 

WP5: VHBR Middle of Market Turbofan Technology  
(RRUK) 

WP6: VHBR Large Turbofan Demonstrator  
(RRUK) 

WP7: Light weight and efficient jet-fuel reciprocating engine  
(Safran SMA) 

WP8: Reliable and more efficient operation of  small turbine engines 
(PAI) 

WP9: ECO Design Activities - Optional  
(RRUK / SN / MTU) 



CfP#4 ï Topics from Safran Aircraft Engines and its 
Core Partners   

 WP2 Safran Aircraft Engines Clean Sky 2 activities: 
 Ultra High Propulsive Efficiency for SMR aircraft 

Main Technology Objectives   
Á from design to ground test of an engine demo to validate LP modules & 
nacelle technologies 
    
Key Technologies 
ÁLow pressure ratio fan / variable area fan nozzle    
Á Low weight / low drag fixed or rotating structures and nacelle. 
Á High power gear box 
Á High efficiency LP turbine & LP compressor    
Á Engine / aircraft specific integration    
 

Potential Partner participation:   
ÁFixed structures in propulsive system, low pressure turbine components, 
controls and systems components, shafts, bearings  

UHBR turbofan for 
SMR aircraft 

Safran Aircraft Engines proprietary data 



ÅMain Technology Objectives 
ï  From design to ground test of a new  

turboprop engine demo for business 
aviation and short range regional. 

ï  Improvement of advanced core engine 
ARDIDEN3  

 

ÅKey Technologies 
ï  HP core small size 

ï  Advanced propeller / air inlet / gear box 

ï  Controls, lub & actuation systems    

 

 

CfP#4 ï Topics from Safran Helicopter Engines and 

its Core Partners 

From ARDIDEN 3 existing 
turboshaft engine to full 

Integrated Turboprop System 



Å * WP3.1.3 : Interface with TE & ECO DESIGN 

Å WP3.3 & WP3.4 open to core partner 

Å WP3.6 open to partners 

WP3 ï Work Breakdown Structure 



WP4 MTU Clean Sky 2 activities: 
Advanced  Geared Engine Configurations 

Main Technology Objectives 
ÁRig and Engine Testing and Validation 

of Compressor and Turbine Technology 
to further reduce Emissions 

 
Key Technologies 
ÁAerodynamic Integration 
ÁMaterial Technologies 
ÁManufacturing Technologies   

 
 
Timeframe: 2015 - 2021 

Overview of the ITD/IADP 
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Rolls-Royce Clean Sky 2 activities are split into 
two work packages: 

Integration 

Transmissions 

Control & 
Power Systems 

Externals 
& Structures 

Turbines 

Composites 

WP6: VHBR technologies for the 
long range airliner market with 

Engine Demonstrator 
 

WP5: underlying technologies for VHBR 
ŜƴƎƛƴŜǎ ǿƛǘƘ ŦƻŎǳǎ ƻƴ ǘƘŜ άaƛŘŘƭŜ-of-

aŀǊƪŜǘέ ǎƘƻǊǘ ǊŀƴƎŜ ŀƛǊŎǊŀŦǘ 
 

Overview of the ITD/IADP 

UltraFan
TM

 



WP7 CfP#04: Engine Control System 

 The ECS WP is the last 
topic to be launched for 
the SR460. 

 

 

 

Not legally binding  

WP7.6 
Control System 

WP7  Light weight & Efficient Jet-fuel reciprocating engine 



WP8 ς Piaggio Aero/ Avio Aero Clean Sky 2 activities 
Reliable and more efficient small Gas Turbine engine for SAT market 

Main Technology Objectives 
ÁVirtual Engine Integration 
ÁComponent Maturation 
ÁComponent Validation  

 
Key Technologies 
ÁMaterial Technologies 
ÁManufacturing Technologies   
ÁCompressor 
ÁCombustor 
ÁTurbine 
 
Timeframe: 2015 - 2019 

Overview of the ITD/IADP 



 Engine ITD timelines  

2014 2018 2022 2016 2020 

WP2 
Safran Aircraft 

Engines 

WP3 Safran 
Helicopter 
Engines 

WP4 
MTU 

WP5 
RR 

WP6 
RR 

WP7 SMA 

VHBR Turbofan 
Long Range 

VHBR Turbofan  
Middle of Market 

Business Aviation 
Regional Turboprop 

Geared engine 
Configuration (HPC-LPT) 

UHPE demonstrator Ground Demonstrator 

Ground Demonstrator 

Ground Demonstrator 

Flight Demonstrator 

Technology 
Demonstrator 

Several demonstrators Small Aircraft Engine 

Overview of the ITD/IADP 

WP8 PAI Reliable and more 
efficient operation of  
small turbine engines 

Technology Demonstrator 



Overview of SPD topics 

CS2 Info Day CfP02, Brussels 3.Sept.2015 

Identification Code Title
Type of 

Action

Value 

(Funding 

ƛƴ aϵύ

Topic Leader

JTI-CS2-2016-CFP04-ENG-01-10

High  speed  turbine  performance  improvement  

through cascade tests RIA 1,500

Safran 

Aircraft 

Engines

JTI-CS2-2016-CFP04-ENG-01-11

2  VBV  actuators  (LHS  &  RHS)    for  Ground  Test  Demo 

2  VSV  booster  actuators  (LHS  &  RHS)  for  Ground  

Test Demo IA 1,800

Safran 

Aircraft 

Engines

JTI-CS2-2016-CFP04-ENG-01-12

Development   of   the   investment   casting   process   

and weldability for high temperature capable 

superalloys IA 0,700GKN

JTI-CS2-2016-CFP04-ENG-01-13High load gear and bearings materials IA 0,450AA

JTI-CS2-2016-CFP04-ENG-01-14

Experimental  &  Numerical  analysis  dedicated  to  FOD 

Management for Turboprop Air intake RIA 0,950

Safran 

Helicopter 

Engines

JTI-CS2-2016-CFP04-ENG-02-05

Substitution    of    Chromium(VI)-based    substances    

for corrosion   protection   of Aluminum-and   

Magnesium alloys RIA 1,000MTU

JTI-CS2-2016-CFP04-ENG-03-13

Small-Scale     Spin     Test     for     Hoop-Burst     

Overspeed Assessment RIA 0,663RR

JTI-CS2-2016-CFP04-ENG-03-14Fuel injector coking IA 1,000RR

JTI-CS2-2016-CFP04-ENG-04-06Engine Control System IA 0,500Safran SMA

8,563JTI-CS2-2016-CFP04-ENG



CS2- CPW02- ITD ENGINE TOPICS  

Å9 topics : 

ïWP2 (Safran Aircraft Engines & its Core Partners) :  
   4 topics 

ïWP3 (Safran Helicopter Engines) : 1 topics 

ïWP4 (MTU) : 1 topic 

ïWP5 & 6 (Rolls Royce and its Core Partners)   : 2 
topics 

ïWP7 (Safran SMA) : 1 topic 

15 



CfP#4 ï Topics from SAFRAN Snecma and its Core 
Partners  

High  speed  turbine  performance  improvement  
through cascade tests  

Funding: 1,5Mϵ 

Objectives: Cascade tests for subsonic and transonic airfoil 
profiles consistent with high-speed LP turbine 
design.  
The  aim  of  the  tests  is  to  validate  and  
improve  performance  of  turbine  blades  by  
ǘŜǎǘƛƴƎ  ǾŀǊƛƻǳǎ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎΦ Ψ{ǘŀǘŜ ƻŦ ǘƘŜ 
ŀǊǘΩ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴǎ  ϧ  ŦŀŎƛƭƛǘƛŜǎ ŀǊŜ 
required  to  capture  unsteady phenomena 
that were not taken into account in the past 

2  VBV  actuators  (LHS  &  RHS)    for  Ground  Test  
Demo 
2  VSV  booster  actuators  (LHS  &  RHS)  for  
Ground  Test Demo 

Funding: 1,8Mϵ 

Objectives: Supply two variable bleed valve  actuators and 
two variable stator vanes  actuators for  
UHPE  Ground Test  Demo  including  current  
definition  products  and  specific  products  
that  will be  necessary  due  to the 
characteristics of UHPE Ground Test Demo. 
Innovative design is required in order to meet 
demo specification and to provide significant 
weight savings and room benefit versus 
existing standards 


