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Improving gaz turbine efficiency

Next generation of gaz turbine will have to reduce o perating cost and 
environmental impact 
� Driven by the fuel consumption and CO 2/NOx/noise emissions reduction (ACARE FlightPath 2050)

Two drivers will improve global turbine’s efficienc y:

Improve thermodynamic 
efficiency of core engine by 

increasing the Overall Pressure 
Ratio (OPR)

�Technical constraints: more 
pressure, more temperature

Improve propulsive efficiency by 
increasing the By-Pass Ratio 

(BPR)

�Technical constraints: more mass

Technologies for higher OPR 
core engine: 

Smaller core, higher pressures, 
higher temperature

New materials for easier 
integration and better 

robustness

E.Break
benefits
E.Break
benefits
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E.Break objectives

E.Break intends to develop enabling technologies for  subsystems and 
components to make integration and operability of n ew engines come true 

Objectives are:

To develop generic technologies for subsystems or c omponents with a special 
attention on Low Pressure parts

� Sealing technologies, higher temperature components  including abradables, 
lighter components, robust subsystems, more variabl e geometries, …

To ensure that these high performance future core e ngine also guaranty a high 
level operability, availability and maintainability  

� Robustness of material, reliability of subsystems, ...
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Project Scope

Develop component/subsystems technologies for futur e high OPR 
engines, with a specific concern on LP components

E.Break

Subsystem and
inter-module

breakthrough technology

Upstream research
Level 1 projects

DREAM

LEMCOTEC

NEWAC

Engine 
demonstration 

Clean Sky

Module demonstration
“Thermodynamic cycle 

innovation”

VITAL

Level 2

TRL 3 4 5 6
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E.Break consistency with others Level 2 project

NEWAC (FP6) and LEMCOTEC (FP7): Core thermal effici ency 
improvement (innovative technologies for flow path components)
� HP compression systems

� Low NO x technologies (combustion chamber + fuel system)

� Intercooled, recuperated core engines

VITAL (FP6) and DREAM (FP7): Low pressure and propu lsive 
efficiency improvement (fan, open rotor and LP comp onents)
� Propulsive efficiency (Open rotor technologies)

� Booster and Low pressure turbine innovative compone nts

� Alternative aeronautic fuel demonstration
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E.Break consistency with others Level 2 project

Previous FP6 and FP7 level 2 projects pushed the te chnologies of the 
flow path components (propulsion stage, LP and HP c omponents)
� Improve the global cycle efficiency

FP6 and FP7 projects innovations can be enabled onl y if the current 
subsystem capabilities are significantly improved 

E.Break (FP7): Technologies for future engine subsys tems 
(components outside the main flow path) and advance d materials
� Advanced pressurisation, cooling, lubrication subsy stem

� Lightweight / higher temperature materials



6

Transport Info Days - 18th of July 2011 - M. SILVA : E- BREAK Coordinator - manuel.silva@turbomeca.fr

This document and the information contained are E-BREAK consortium property and shall not be copied or disclosed to any third party without E-BREAK consortium prior written authorization.

Engine Industry Management GroupEngine Industry Management Group

E.Break enablers for high OPR and BPR cycles

High OPR High BPR Low SFC*+ =

High Presssure

Leakages

Less
efficient SAS

High Mass

More Cooling

High Temperature

Less efficient 
Oil system

Poor operability 
and off design 
performance 

Higher SFC*

Poor 
robustness

(*) SFC: Specific Fuel Consumption
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E.Break enablers for high OPR and BPR cycles

High OPR High BPR Low SFC*+ =

High Presssure

Leakages

Less
efficient SAS

High Mass

More Cooling

High Temperature

Less efficient 
Oil system

Poor operability 
and off design 
performance 

Higher SFC*

Poor 
robustness

SP2 
Sealing

SP3 
Variability

SP4 
High temperature

Materials

SP5
Lighter materials

SP6
Health

monitoring

(*) SFC: Specific Fuel Consumption
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Project Structure Overview

SP0 : Project Management

Benefit of the technology insertion at the engine level

SP1 : Engine Assessment

SP2 : Advanced Sealing systems

SP3 : Engine variability and thermomechanical behavi our

SP4 : Higher temperature material for breakthrough components

SP5 : Lightweight materials for breakthrough compon ents

SP6 : Health monitoring

WP 2.1 : Secondary Air system

WP 2.2 : Oil system 

WP 3.1 : Variables mechanical systems

WP 3.2 : Tip clearance control

WP 3.3 : Thermomechanical behaviour of main structures

WP 4.1 : High temperature abradables

WP 4.2 : High temperature static components materials

WP 6.1 : Whole engine health monitoring system

WP 5.1 : TiAl intermetallic alloys
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E.Break Organisation and Budget

SP0 - Project Management

SP1 Leader

Engine 
Assessment

SP2  Leader

UK

Advanced 
Sealing systems

SP3 Leader 

Deutschland

Engine variability  
and 

thermomechanic
al behaviour

SP4 Leader

Higher 
temperature 
material for 

breakthrough 
components

SP5 Leader  

Lightweight 
materials for 
breakthrough 
components

SP6 Leader

Health 
monitoring

Programme Office Coordinator : Manuel Silva

Executive 
Management Board 
-- SP Coordinators --

General Assembly
all partners

(one partner one vote)

IPR Advisory Team
Knowledge Portfolio

Exploitation & 
Dissemination Plan

Other partners

E.Break budget is 30M€ (18 M€ funding required) over 3 6 months from mid 2012 to mid 2015
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