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To design airframe for decreasing inputs, outputs and nuisances during A/C
design & production and withdrawal phases: Eco-Design

To design systems for reducing use of non-renewable and nocive fluids /
materials during operations and maintenance: A/C Energy Management
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Eco-design for Systems:
A/C Energy Management
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Issue 1 : Materials / architectures Issue 4 : End of life management

Raw materials Energy Raw materials Energy

A A

A 4

Materials

Recycling

\ 4
Manufacturing
processes

Dismantling

Social impact

Issue 2 : Manufacturing

Issue 3:

Long life structure
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Area l : new
aterials / new
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Area 4 : end of
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Raw Materials
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Recycling
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Product
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Area 3 : long
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New materials — Requirements New materials — Requirements
Structural function New functions

Performances : weight saving Energy Management
“Renewab.il.ity” products Controlled released rate
“Recyclability” Self healing
Materials more resistant to I/F Thermal, electrical conductivity
CMR
Materials production processes : I
energy, cost, pollution l

New emerging materials

Composite

Agriculture (fibres, raw materials)
> Biotechnology : nano, molecular design
Others

Modeling Metallic
New light alloys (e.g. Al-Li)

Surface treatment, protection
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New processes — Requirements

Industrial
Optimised Work Flow
Highly integrated processes
One shot process
Dry process
Low energy
Recycling of ancillaries

New processes — Requirements

Societal
Design of offices
Design of shops
E-learning, virtual reality
Human role
Emerging countries
Higly developped countries

A
Green Factory
Composite, metallic, fitting
Direct manufacturing
—p —
Modeling Energy management
Virtual Reality
Waste management
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. Long & Struciures

E i .

Structural Diagnostic / Prognostic Long Life Materials
In field feed back Materials more resistant to
Health Usage & Monitoring interface and inter-phase
Real time monitoring Failure mode
Smart sensors Key criteria (Damage
: Tolerance
Non Destructive Control ) _
Influence of atmospheric
pollutants
Test Procedures Mapping of pollutants

Relevant Vs in field experience

Short testing cycle
Modeling
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ssue 4 : End of'lTE- Mapagement
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Dismantling Materials end of life treatment for
processes reuse, elimination, storage
Low energy Metallic
Dry Processes Separation, purification
Low effluents and Storage of end products
waste :
Organic

Physical processing
Chemical processing
Modeling Biological processing
Energy

Storage of end products
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AlldfiaRedsempisiator

Structures : composite and metallic architectures

Fuselage section
Wing / fuselage junction
Wing (partial ?)
Landing gear installation ?
Cabin installation (in the fuselage section)

U0 0
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Evaluation Tool (Manufacture level) / Modeling
. Final E
Current Eco- > Stmta cot-
Statement WP 1 a (a:{nen
WP 2 !
Alternative WP 6
sol. :
Requirements WP 3 Extrapolation to
poomomoosoooooe- » Industrial Conditions /
Technology | ! Validation
Development WP 4 Y
Lifecycle Demo.
Definition
WP 5
Lifecycle Demo.
L » » Composite

* Metallic
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Tasks Year 1 |Year 2 |Year 3|Year 4 |[Year 5 |Year 6|Year 7

WP 1 — Eco-Statement
Evaluation Tool
Current Eco-Statement

Final Eco-Statement
WP 2 — Alternatives ReqQ's
WP 3 — Technology DeWt _
WP 4 — Demo. Def.

WP 5 — Lifecycle Demo.
WP 6 — Extrap. to Ind. Cond.
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ems - General OBJECLVES

Optimisation of Vehicle Systems Architectures

Reduce fuel consumptions : energy management through
Engine Power Off take Management
Vehicle Systems Efficiency Improvement

Reduce maintenance and use of non-green fluids : all electric A/C

New actuations

New aration types
Architectures | e |
_ Deletion of engine > Deletion of
Hydraulic pump Engine Gear Box

f !

Conventional Power Electronics Complete
Aircraft technology — Power by wire
Efficiant Cooling

aircraft
'

Deletion of
- air off-takes
TMW electrical network
Now voltages
New wing ice protaction
Electrical engine start
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Architecture Studies (small cabin A/C)

Requirements Modelisation, simulations, validations

|

Technologies
* ECS, anti / de-icing
,| * Actuators
'sE{ﬁ(e:trrs';C&I generators,

v v

Energy &
Thermal

Benches _
definition Global Iron Bird

——J<Energy : Iron Bird

g Thermal bench
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Reference : small cabin A/C
) Specifications
- and requirements
Technology j———p| Candidates _
Architecture Electrical & thermal
Status < Refinement Stimulation Benches
) Test
> Generic R
. > Benches
Architecture o
Definition
v
Components
Definition 1R Test
|  Hardware
2
v
3 3 Tests
Models Data
Validated B P
Models & data | Results ¢
|
v
. Architecture trade-off and

recommendations
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Define the Platforms and its
Operational Objectives

Define the Generic Missions
to be Performed

Basis & Guidelines to
|dentify Required
Technologies
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Reference : small cabin A/C
Specifications
<—| and requirements
Technology | — | Candidates Electrical & thermal
Status Architecture Stimulation Benches
= < Refinement
——»{  Generic Test
; > Benches
Architecture S
Definition
v
Components | |
Definition ]_ Test
Hardware
\ 4
A 4
A A
Tests
Models Data
Validated » <
Models & data | resuls
|
4
Architecture trade-off and
— .
recommendations




Support candidates
Architecture refinement effort

Define Viable Technical
Options among pool of
Technologies

Converge to a “Consensus’,
Multi-Functional Architecture
(generic architecture)

Characterize Constitutive
Equipment & Base
Components for all
Architectures
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Reference : small cabin A/C
Specifications
and requirements
Technology »| Candidates Electrical & thermal
Staiss Architecture Stimulation Benches
— Refinement
: Test
SN Generic
Architecture > Benches
T Definition
v
Components ||
e
efinition | '|__> Test
Hardware
\ 4
A 4
\ 4 A
Tests
Models Data
. Validated P <
Models & data | Results |«
I
4
Architecture trade-off and
— .
recommendations
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Creation of individual

Reference : small cabin A/C
models per component —
Specifications
< and requirements
Integratlon and inter- Technology | — | Candidates Electrical & thermal
connection of all sub- Status Architecture Stimulation Benches
. = < Refinement
models for candidate — -
. 1 eneric N
architectures Architecture | Denches
v efinition
. C t
Electrical and thermal Definition Test
power fluxes modeled for i e
global optimization of v Y -
platform energy Models Data
Validated < Results ¢
. . Model d
Compilation of all relevant e
component data and | 3
computation of budgets Architecture trade-off and |
— . gy
recommendations : *""‘,;}.
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GlobalMelhedology-: Test Activitie
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“Real-Life” Evaluation of Key Reference : small cabin A/C
Electrical and Thermal Specifications
Technologies < and requirements

Technology | — 3| Candidates Electrical & thermal

Architect Stimulation B h
Capture Both Steady-State Status |4 Refinement e
and Dynamical Behaviors of S Generic 1 germes
Equipment Based on These Afchitvecture Definition
Technologies Components
Definition Test
. . Hardware
Study in Detail Thermal and '
Electrical Transients v v Tests
Models Data
Validated

Measure Actual Network Vodale & dnta € Results [
Quality and Component |
Thermal Identification v

| Architecture trade_—off and

recommendations
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Use of Simulation Results
and Test Results to Revise
Modeling Assumptions

Create a Set of
Updated/Corrected Models

Extensive Use of
Extrapolations from these
Models to Investigate:

Reference Platform
Architectures

Application Platform

Reference : small cabin A/C

Architectures
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Technology | — 3| Candidates Electrical & thermal
Status Architecture Stimulation Benches
< Refinement
_— Generic et
o ) > Benches
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Definition
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Components
Definition Test
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A/C systems design
Thermal & Energy

Management
WP 1 WP 2 WP 3 WP 4
A/C Vehicle Systems Elec. Subsystems & Thermal s/s & Integration Test
Architecture Technologies Technologies Benches
WP 2.1
WP 1.2 : WP 3.1 WP 4.1
_ Power Providers ECS
Business Jet Energy Manag!
Iron Bird
WP 2.2 WP 3.2
WP 1.4 Elec. Gene. / Dist. Heat Exchanges WP 4.2
Rotorcraft (TBC) Thermal Manag!
WP 2.3 Test Bench
Power Users

Systems / Mechanics & Energy
Equipped Airframe platform Technologies platform
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Tasks

Year 1

Year 2

Year 3

Year 6

Year 7

Requirements

Architecture Trade-offs

WP 2, 3 — Technologies &
subsystems

WP 4 — Test Activities
Test Benches Definition
Test Benches Integration

Tests

WP 1 — Architecture Studies
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CoAGILUSIeRG olonomic platform
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Eco-Design for Structures

Eco-Design for Systems
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