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# Clean Sky ITD | on and Eco-Design Setup

» All market segments « ITD » : Integrated Technology Demonstrator
addressed :
VehicleITD

« Current promising Green
technologies will be integrated

Smart Fixed-Wing Green Regional Green
Aircraft Aircraft Rotorcraft
dsisault Aviation Leaders: Airbus  Leaders:Alenia  Leaders:Eurocopte
erinstitute & SAAB & EADS CASA & AgustaWestland
393 M€ 174 M€ 160 M€

Sustainable and
Green Engines

Leaders: Rolls-
Royce & Safran Clean Sky Technology Evaluator

424 M€ 31 M€

for all vehicles

Systems for Green
Operations

Leaders: Liebherr
& Thales
305 M€ =

- |
- -
- -
Yy

o i W
=
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st 4
116M€ Total Budget

ITD-Leaders Associate Partners

< Dassault Av. E’:IDS b
< Fraunhofer s 1Al

00

STORK-Cluster
RUAG-Cluster

*

I

I

I

I

I .

: < Airbus

| “»Agusta Westland
| < Alenia Aeronautica
! <~ EADS-CASA
I
I
I
I
I
I
I
I
I

-,

3

S

25% of Total Budget

Partners
< Eurocopter

< Liebherr Partner

N participation
»Safran based on Call

< Thales for Proposals
, CfP*

50% of Total Budget
25% of Total Budget

ants and Global Share

4 DASSAULT Z Fraunhofer

AV I AT I ONW

> +
e EADS
AIRBUS CASA
), i\l
-7 AgustaWestland "7 AleniaAeronautica
A Finmecc anica Company AFinmeccanica Company
VQ eurocopter “EB"EBB
an pany .

& SAFRAN THALES

+ A
EADS $ m

"% RUAG

(Cluster) (Cluster) 6,
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d-li-l.

To design airframe for decreasing inputs, outputs and nuisances during a/c design
& production and withdrawal phases: for Airframe Application (EDA)
To design architectures of a/c systems, towards the more/all electrical a/c, with
the objective of reducing use of non-renewable and noxious fluids/ materials
during operations and maintenance: for Systems Application (EDS)
HEEEEEEBEE ~-----------------mm— oo o o ) FEEE lllllllll.
: 8 | 7 Inputs : E -
: :E..l.:.F.u.e|...........:§: :
. == Lubricants m = !
] » : " Energy .. L . L
3 n Il,!.l\ij.l_l Emm ljl_lllll.i: n
= | a/c Design & \\ - e Use & | @c :
_ & c Use . : h
ECO_DeSIgn : PFOdUCtIOﬂ ] i :Illllllllllll. ,,’ : Wlthdrawal u
for systems ;. sMaintenance: 1| Recyciing) -
3 E Nwsances ______ ~ /'Nuisances : E
nuisances : " . Energy (warming) " Energy (warming) k
= Energy (warming) . 02 NOx Liquid effluents L
PGl : Noise Gaseous effluents :
Gaseous effluents " Contrails L
" . Crashwaste ... r ________;

SOHCLW'(@ T '------- - e e
t. Eco-Design for Airframe @
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# EDA Overvie

P

WP 3.1 B
Evaluation Tool (Manufacture & withdrawal levels) / Modelling
! WP 3.1.1 :
Current Eco- WP 3.1.3 Final Eco-
Statement | WP312 Eco-Statement Statement
|
3 : WP 3 Applications Studies
WP 1 Alternative
—> Solutions WP 3.2
Requirements Extrapolation to
» Industrial Conditions /
WP 2 Technology Validation
Development

WP 4 Lifecycle
Demo. Definition

Inputs from CE or
national projects P 5,6 Lifecycle
}é’emo’.

* Equipped Airframe
Logic Flow Equipment
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*'ic.

‘.. L] (]
“ EDA Logical Flow.g heduling
bt u |
2008 | 2009 2010 | 2011 | 2012 | 2013 | 2014 | 2015 4
| | | | | |
| Yearl | Year?2 | Year3 | Year4 | Yearb Year 6 | Year7 ’|
| | | | |
LCAtools | LCA current
HerE Lt technologies
techno. o
Simpl v

an Tool LCA new
> Specifications ase :
Trade-off
lection of the technologies to be
veloped (environmental impact, TRL,
_______________________ etc.)
: Seafing » Technology Development
Selection of the technologies Demonstrator
for the lifecycle demonstration definition
Ground
Demonstratio

n Preparation

" ol -y ._
Ground By =
Demonstration o Iy
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. ‘' to TE
Evaluation tools - LCA
il 1L 1l
. | Eco-Statement - LCA Final Eco-St.- LCA |}
Guidelines
SoA
Scoping
Selection for development‘ %
Development mat iration
Selection for A
demonstration’
Demo. Def.
Demonstration
| Year 1 | Year 2 | Year 3 | Year 4 | Year 5 | Year 6 | Year 7
>
| 2009 | 2010 | 2011 | 2012 | 2013 | 2014 |
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Area l: new
materials &
surfaces

Area 4 : end of life

management
Raw Materials

Elimination
Recycling

Manufactu)ing

Green Repair

Area 2 : gree
manufacturing

Product

A% Area 3: long life \Maintenance

structure

General objectives : Eco-Design and Green Manufacturing I
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# EDA Area 1: Mate

st

New materials — Requirements
Structural function
Performances : weight saving
“Renewability” products
“Recyclability”
REACH (CMR...)

cost, pollution

New materials — Requirements
New functions
Anti icing
Low friction coating
Self healing, self cleaning
Electrical conductivity

Materials production processes : energy,
‘ Modelling

1

New emerging materials
Composite

Metallic

Resins and fibres made from
agriculture

nanotechnology, molecular design
Thermoplastics
Others

New light alloys
Surface treatment, protection

o war

Call 11 Info-Day, Brussels, 20th January 2012
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# EDA Area 2: Man

e L

New processes — Requirements

“ Industrial Materials — Requirements
» Optimised Work Flow < Current

» Highly integrated processes » Composite, metallic
» One shot process 2 New

» Dry process . |
> Lo?/lvpenergy » Green Composites, metallic
» Low emissions (VOC, dust)

» Low emissions (noise) _
» Increased automation » Low production waste and scrap

» Recycling of ancillaries » Recyclability
< Societal

AUTOCLAVE

Green Factory

< Direct manufacturing
< Energy management ]| e |
< Virtual Reality

< Manufacturing waste management Model li ng ii
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— Vacuum
|:| part to be filled pump

— autoclave pres:

Injection
machlne




Structural Diagnostic / Prognostic
Health Usage & Monitoring

Real time monitoring

Smart sensors

Non Destructive Testing

R/ R/ R/
0‘0 0‘0 0‘0

R/
0‘0

Green Repair Solutions

Repair solutions for Thermoplastics
Rework technologies

Low energy techniques (Inductive devices,
IR- devices, oil heated devices, ...)

Repair of severe damages
Testing and qualification of the repairs

Test Procedures
Relevant vs in field experience
Short testing cycle
Ease of structure repair

o war

Call 11 Info-Day, Brussels, 20th January 2012
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* EDA Area 4: End of anagement

e F|
Dismantling processes Materials end of life treatment for
+  Low energy reuse, elimination, storage
< Dry Processes Metallic
< Low effluents and waste Separation, purification
T, Storage of end products
Organic

Physical processing
Chemical processing
Biological processing
Energy
Storage of end products
Equipment
Traceability all along the supply chain
————— : —
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Materials
Manufacturing

Production

A\ 4

Process

Use

Validation article
TBD (significant
representative
equipped structure)

\ 4

Recycling

Partial tests ne‘ﬂ
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WP 2

!

WP 1 Common Architecture Studies (Generic Arch.) Bizjet Arch. Trade  -off

Requirements Modelisation, simulations, validations RELOIEPAEH L @i

Technologies
* ECS, anti / de -icing
—| « Actuators

Rotorcraft Arch. Trade -off

Eco -Design ITD

* Electrical generators, Starters SGO ITD
o i GRA ITD
Rotorcraft ITD
Energy &
Thermal
WP 3, 4
Benches .
definition el (o BfG Logic Flow

I —\Electrlcal Bench
> Thermal benc!
|
\ /
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# EDS Demonstrati

’

P }
Ground demonstration for the All Electric Small Aircraft

— Electrical: high power network
— Thermal: on board aircraft heat transfers

Electrical Ground Test Thermal Test Bench
Hispano-Suiza (Colombes) Fraunhofer (Holzkirchen)

- i/ =g =) -
e A u o, ) ) “‘-‘
Airframe Structure \
N

i A

= o
- -
|
=i als
- =
- -
Yy

o L W
o
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Q2 Q3 Q4 Q1 Q2 Q3 Q4

EDA A A

Technology trade- Technology
selection

Assessment,
SYINGESE

Technology scoping

[4]

EDA Technology Development
4]

PDR CDR

General
architecture
selection

Common activities: generic arch., methods &

Thermal Ground
| , -~
CS Technologies and a/c level design methodology developme_

4] | (5]l |

[6]
COADR & A Technical meeting Bar of activity I =

@ oecison gate v TRLscale 012 3 45 6

. . Event
€ Review meeting Demonstrator
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EDA

Eco-Design for Airframe

EDA.1
Alternative
Requirements

EDA.2
Technologies
Development

EDA.1.1
Materials &

Surfaces

EDA.2.1
Materials &
Surfaces

EDA.3
Application
Studies

ED A.3.1
Eco-Statement

EDA.1.2

Manufacturing

ED A.2.2
Manufacturing

ED A.3.2
Extrap. to
Industrial Cond.

ED A.1.3
Long Life

Structure

EDA.2.3
Long life
Structure

ED A.3.3
Eco-Design
Guidelines

EDA.1.4
End of life

EDA.2.4
End of Life

EDA.15
Societal

ED A4 ED A5 ED A.6
Life Cycle Life Cycle Life Cycle
Demo. Def. Demo. Prepa. Demonstration
EDAA4.1 ED A5.1 ED A.6.1
Equipped Equipped Equipped
Airframe Airframe Airframe
ED A.4.2 ED A5.2 ED A.6.2
Equipment Equipment Equipment

Completed before 2012

Running in 2012

Not yet started

See AIP 2012 document under “Additional Documents”
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Mom de | tache

2009

201

2012

2013 2014

2015

52

51

52

51

= =1

52 51 52 51 52

=1

52

WP A.1 Alternative Solution Requirements

T& 1-01 ED&A reference A0C patts definition

WP AL Materials and Surfaces

WA 2 Manufacturing

WP A 1.3 Lang Life Structure

WP 214 End of Life

WP & 1.5 Societal

WP 2. Technology Development

WP A.2.1 Materials and Surfaces

WP A._2.2 Manufacturing

WP A.2.3 Long Life Structure

WP A.2.4 End of Life

WP A3 Application Studies

WP A.3.1 Eco-Statements

WWR A 5 2 Extrapolation to Industrial Condition=s

WS 5.2 Structural composites

WP A 5.2 Structural metallics

WR A 5.3 Eco-Dezign Guidelines

WP A4 Lifecycle Demonstration Definition

WP A 41 Equipped Airframe

WWE A 4 2 Equipment

WP A5 Lifecycle Demonstration Preparation

WR A 51 Equipped Airframe

WE A 5.2 Equipiment

WP A.6 Lifecycle Demonstration

WR A 5.1 Equipped Airframe

WE A 5.2 Equipment

EDA, Synthesiz and Final Clean Sky Azzessement in TE

ED& Input to TE #1 (D& 312-01a & DA 312-010)

EDA Input to TE #2 (DA 312-03)

EDA Input to TE #3 (DA 312-04)

ED Input to TE #4 (WP 431 .3)

() TA 1-01 EDA reference A/C parts definition

WP A3 2 E'xtrapulatlon tc
WP A3 2 1 Structural cull
WP A.3. 2 1 Structural mr:
WP A.3.3 Eco- [lemgn Gun:lellnes
" A Llfec].rcle [lemunstratlun [lefnltlun

E WP A5 Lifet:].rc:le Demonstration Prepar

412-01a & DA 312 01by |
4 EOA Input tn TE #2 (nn 312-03)

EDA Syrrthems nd Final Clean Slq.r Assessement inTE
s EDA Input to TE # (DA

& EI]A Input to TE #3 (DA 312- u4}
‘EDA Input to TE #4 (WP A.3.1.3) &
i 1 i 1
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EDS

Eco-Design for Systems

(Small aircraft)

EDS.1
Common Activities

EDS.1.1
Methods & Tools

ED S.2
Business Jet

ED S.2.1
A/C Requirements
Business Jet

ED S.3
Ground Electrical
Tests Activities

ED S.1.2
Concepts &
Technology Cand.

ED S.3.1
Ground Electrical
Bench Def.

ED S.4
Ground Thermal
Tests Activities

EDS.2.2
A/C Architecture
Candidates

ED S.4.1
Ground Thermal
Bench Def.

ED S.1.3
Generic
Architecture

ED S.3.2
Ground Electrical
Tests Def.

ED S.2.3
S/S Architecture
Candidates

ED S.4.2
Ground Thermal
Tests Def.

EDS.1.4
Ground tests &
Benches reqts

ED S.3.3
Ground Electrical
Bench Manuf.

ED S.4.3
Ground Thermal
Bench Manuf.

ED S.2.4
BJ S/S Reqts &
Dev. Follow-up

ED S.34
Ground Electrical
Bench Integr.

EDS.1.5
S/S Reqts & Dev.
Follow-up

ED S.2.5
BJ Models & Data

ED S.4.4
Ground Therm.
Bench Integr.

ED S.3.5
Ground Electrical
Tests & Valid.

ED S.4.5
Ground Thermal
Tests & Valid.

EDS.1.6
Generic Arch.
Models & Data

ED S.2.6
BJ Architecture
Trade-off

4 x

e

Completed before 2012

Running in 2012

Not yet started

See AIP 2012 document under “Additional Documents”
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WS

2009

2010

2011 2m2 2M3

T4

T [ T2 (T3 [T4

T T2 73 |ma (T (T2 (T3 (Ta)T1 (T2 T3 (Td)mi [T2[Ts

0111026 EDS Overall Schedule

1
14
1.2
1.3
1.4
1.5
16

2
2.1
22
23
24
25
26

3
31
3.3
34
3.2
358

4
4.1
43
4.4
4.2
45

Common Activities
Methods & Toals
Concepts & Technology Candidates
Feneric Architecture
Test & Bench Reguirements
Subsystems Reguirements and Development Follow-up
Models & Data

Business Jet
A0C Requirements - Business Jet
A2 Architecture Candidates
S5 Architecture Candidates
BJ Subzystems Requirements and Development Followe-up
BJ Models & Data
BdJ Architecture Trade-off

Ground Electrical Test Bench Actifuities
Ground Electrical Bench Defintion
Electrical Test Bench Manufacturing
Electrical Test Bench Integration
Electrical Tests Definition
Electrical Tests & Yalidation

Ground Thermal Test Bench Actifuities
Ground Thermal Bench Definition
Thermal Test Bench Manufacturing
Thermal Test Bench Integration
Thermal Tests Defintion
Thermal Tests & YWalication

| = "
oy W
..
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ED Call 11 CfPs |

i

Est.
JU Ref. CfP Title budget
(k€]
JTI-CS-ECO-01 Area-01
JTI-CS-2012-1-EC0O-01-041 | Autoclave cycle optimisation 100
JTI-CS-2012-1-EC0-01-042 | Technology Development for CFRP recovery/recycling 150
JTI-CS-2012-1-EC0O-01-043 | Process Investigations for Liquid Resin Impregnation (LRI) and Out-of- 500
autoclave (OoA) curing of composites for high temperature applications
JTI-CS-2012-1-EC0-01-044 | Methodology Toolbox for Accelerated Fatigue Testing of Fiber Reinforced 200
Laminates
JTI-CS-2012-1-EC0O-01-045 | Process scale up for recovery and recycling of glass-fiber a/c insulation 220
material in pilot scale
JTI-CS-2012-1-ECO-01-046 | End of life aircraft material identification and material ageing 250
characterization by Raman Spectrometry. Proof of concept of
Ramanbased method for industrial use in recycling industry.
JTI-CS-2012-1-EC0O-01-047 | End of life aircraft material identifiication and thermal damage 150
characterization by Fourier Transform InfraRed. Demonstration of FT IR-
based method for industrial use in recycling industry.
JTI-CS-2012-1-ECO-01-048 | End of life aircraft material identification by Laser-Induced Breakdown 150
Spectroscopy. Proof of concept of LIBS-based method for industrial use
in recycling industry.
JTI-CS-2012-1-ECO-01-049 Direct Manufacturing of stator vanes through electron beam melting 150
JTI-CS-2012-1-EC0O-01-050 | Metal recycling: Recycling routes screening and design for environment 280
JTI-CS-2012-1-ECO-01-051 | Environmental friendly ancillary materials development 160
JTI-CS-2012-1-EC0O-01-052 | Development of a fully automated preforming line for the production of 3- 300
D shaped composite dry fiber profiles by using the energy efficient
chemical stitching process
JTI-CS-2012-1-EC0O-01-053 | Disintegration of fibre-reinforced composites by electrodynamic 435
fragmentation technique
JTI-CS-ECO-02 Area-02
JTI-CS-2012-1-EC0O-02-013 | Generic Architecture Electrical Network Analysis Model 250

Call 11 Info-Day, Brussels, 20th January 2012
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# EDA 2: Manufactu

o
ECO-01-041: Autoclave Cycle Optimisation ECO-01-043: Process Investigation for LRI & Out-of-autoclave
7 _ St e curing of composite for high temperature applications

R e A
~ i
-H\?'x ':-"":"':P-.ﬂ;-cf ;. ‘.5
ECO-01-042: Technology Development for CRFP :-:rmmm -

Recovery/Recycling

structure

ECO-01-052: Development of a fully automated preforming line
for the production of 3-D shaped composite dry fibre profiles by
using the energy efficient chemical stitching process

Recovery of uncured composite

ECO-01-049: Direct Manufacturing of stator vanes through
electron beam melting (WP6.2)

Type of part to be manufaciured

- b
k3 ko

e W
™
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ko

ECO-01-044: Methodology Toolbox for Accelerated Fatigue Testing
Laminates

of Fibre Reinforced

~. % Inply
.-« crack

Interlamin
| crack ‘

matrix -~ %

-

ar -

&

Polymer Matrix

Viscoelastic Test
Freq Sweep
Isothermal

Composite Material

Constant Strain
Rate for
different T

Fatigue Test
For different T"

Residual strengh
Master curves

Time Temperature Shift Factors

Creep Master
Cure

Fatigue
master curves

WO
. 1
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P
ECO-01-045: Process scale up for recovery and recycling of
glass-fibre a/c insulation material in pilot scale

Adginsulation material

|

Microscope pictures of glass wool from afc insulation bag

ECO-01-046/47/48: End of life a/c material identification &
material ageing characterisation by Raman Spectrometry/
Fourier Transform Infrared/Laser Induced Breakdown Spectroscopy

1) Dismantling: 2) Material soring:

=» Crushing has been replaced
by a carefully planned cutling = Polymiess/Composites

ECO-01-050: Metal recycling: Recycling routes screening &
design for environment

Melting and reshaping (o alloys

ECO-01-053: Disintegration of fibre-reinforced composites
by electrodynamic fragmentation technique

Test specimen with carbon and glass fibres before and after electredynamic

fragmentation

i
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ECO-02-013: Generic Architecture Electrical Network Analysis Model

= — y Seem i 3 Sen 1 Bt Erim i
-1 E o - | " Cl L] ] "
A T I Py & s P &1 wa
- i - i o it - - i
- e y
Lo L g (5] (23]
L€ ] k Cwse o Sy o " L G o
- - - - -
FvEs
- [ -
A
g gy o el
Coma - [
- [=
LD

Example of a typical electrical netwark to be modelled

Electrical Network Analysis Model (ENAM) to be delivered in SABER format

- - el
L . | ks, BV |

AU TR -

i

= e
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Topic Description
ID or N° Title CfP12 | CfP 13
ECO-01-xxx TBD WP A.3.1 - Eco-Statement 290
ECO-01-xxx TBD WP A.3.2 - Extrapolation to industrial conditions 900
ECO-01-xxx TBD WP A.3.3 - Eco-Design guidelines 300
TBD WP A.5.1 - Lifecycle demonstration preparation -
ECO-01-xxx Airframe 1200
TBD WP A.5.2 - Lifecycle demonstration preparation -
ECO-01-xxx Equipment 200
ECO-01-xxx TBD WP A.6.1 - Lifecycle demonstration - Airframe 1500
ECO-01-xxx TBD WP A.6.2 - Lifecycle demonstration - Equipment 300

Call 11 Info-Day, Brussels, 20th January 2012
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© 2012 by the CleanSky Leading Partners: Airbus,
AgustaWestland, Alenia Aeronautica, Dassault Aviation,
EADS-CASA, Eurocopter, Fraunhofer Institute, Liebherr

Aerospace, Rolls-Royce, Saab AB, Safran Thales and the
European Commission.

Permission to copy, store electronically, or disseminate this
presentation is hereby granted freely provided the source is
recognized. No rights to modify the presentation are granted.
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