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Goal of the methodology and tool

To define a methodology to estimate the environmental impact of a product from its low
level of maturity without applying a formal and complex life cycle assessment (LCA), to
monitor the evolution of indicators and to guide the decisions with respect to sustainability
during the design phase for Mechanical and Thermal Products.
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Tuay guiaelines

Simplified Ecodesign Evaluation for new Development in Space Airbus Amber

A methodology and tool :

- Used by the designer in the advanced project team in Engineering (Mechanical Thermal Propulsion)
- Easy-to-use to save time and money

« Require as little inputs as possible

« Allow the designer to not use the lifecycle assessments (LCA) and to evaluate both product and associated development plan

- Display the accuracy of the study/indicators results

TRL 2 TRL 3 TRL 4 TRL S TRi_é
e
Environmental impact Env.ironmen’rol Dynamic tool : Reuse the tool throughout the project to
indicators of the products == IMmpacts use more precise inputs and therefore obtain more
themselves mdlcTc;’rors of accurate indicators scoring
e
development Study supported by CNES under
plan CAHIER DES CLAUSES TECHNIQUES PARTICULIERES
PPAQSE 2023-03

Main goals

- Output ecodesign indicators to be used during trade-offs and development as decision support

- Progressive and dynamic tool to monitor the evolution of the ecodesign indicators

bus Proprietary and Confidential
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Progress of the study supported by CNES

e ESA LCA Guidelines
* |dentify the hot spots

 |dentify the
improvement axis to
consider since low TRL

eSelect the indicators

« Simplify the product
tree: grouping by
categories

e Decision support

* Monitoring of the
evolution / indicators

 Sustainability
awareness

« Simplified input forms

* Assessment of the
development plan
(analyses, tests,
demonstrators,
breadboards...)

*Tool creation (Excel)
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*Test and improve the
tool on “acceptance
cases” and on severdl
projects with TRL<6 :

v'Deployable mast

v Cryostat

v'Proposals

eDatabase
improvement to be
able to evaluate
more
projects/products:

v'Propulsion

v'Tests
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Airbus Amber
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Selection of the indicators (1/2) . ADS LCA Hot Spots identification .. s

Hot spots Standard EO Platform Study

TOOL W | I
- Scoping Globa *Global Ratio
SimaPro (v9.0) software x X Mass Warming ;
Ecoi Quality, Data & Tool environmental (Impact / Mass)
coinvent v3.3
(kg eq CO2) impact
m /L
:E Test Concept Definition { Number, type and level of tests
Number Test Models
Tests _ Energy consumption (electricity and nitrogen)
Electrical power— Production of structural elements of Germanium wafer r
)
+ Harness Presence of PTFE S
@) o
Data handling Electronic circuits = presence of gold @),
Propulsion High mass contribution o ’
L o

* Average contribution to 18 environmental impact indicators . . . C e . .
9 P . High contribution O Significant contribution
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Selection of the indicators (2/2) : from standard LCA list

LCA Standard environmental impact indicators list (18)

3. Climate change : CO2 emission

1. Hazardous material
and substance

2. Critical Raw Material

4. Circularity
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Environmental impact indicator Unit LCIA method
Climate change kg CO2 eq For all Iife-cy.cle phgses except launch
event: baseline model of
For all life-cycle phases except launch
Ozone depletion kg CFC-11 eq event: Steady-state ODPs 1999 as in
WMO assessment
Human toxicity, non-cancer effects CTUh USEfox
Human toxicity, cancer effects CTUh USEtox
Particulate matter kg PM2.5 eq ReCiPe
lonizing radiation HH kBqg U235 eq ReCiPe
lonizing radiation E (interim) CTUe ReCiPe
Photochemical ozone formation kg NMVOC eq ReCiPe
Acidification molc H+ eq CML2002
Terrestrial eutrophication molc N eq ReCiPe
Freshwater eutrophication kg P eq ReCiPe
Marine eutrophication kg N eq ReCiPe
Freshwater ecotoxicity CTUe USEtox
Land use kg C deficit ReCiPe
Mineral, fossil & ren resource depletion kg Sb eq ReCiPe
Marine ecotoxicity kg 1.4-DB eq CML2002
Metal depletion kg Fe egq ReCiPe
PRENE MJ Ecoinvent, Cumulative energy demand
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Definition of the . Fastenin
Thermal | | Structure Mechanism Harness . g
category /Grounding
If it checks 4 priteria or at least 1
of the “must add” criteria Sub-part name Number of parts Total mass
: it [Poomneobew] Fames 0y | Fevemmen ] 00
Choose the sub- !
i [ Mastboom | | _Fixedboom | [ Mastdrive assembly | ) repm— Quaniy ol | Fratmass (ko) | surece o) |G
assemblies | [Manufacturing process | iaterials (kg) nal mass (k) urface (m2) (kwh) country
- 1
ranularity N ! i
(g ty ) i Surface treatment ‘ Coating surface (m2) ele(c?tl:ﬁ:?tt;/t{k‘:/fvh) Surfag(e):l:tera;tment
1
For each selected sub-assembljes an inventory table is linked i Transportation °”a"“;y,ag§§;§;‘§"°“e“ Trensportation
v ' _
__________________ { Choose parts and add thern lifecycle steps o the table ] \ assembly process | Massof e parttobe [ Fooprint srfac | ot g (m) | Quantityofgue (o) | Quantity f ert | uantiy of ot
. Exstogpart | Nrberotpare | Framesea ] y
\4
No Yes
; ________ The part checks 4 criteria or at least 1 of the “must add” criteria ~ 1

Product free simplification methodology

[ Final assembly ]—[ Deployable mast

~ Godown in granularity (N-1)

. breakdown in the database

It’s a COTS composed of more than 3 parts with a defined

Yes

v

Add it as an existing part

Add its lifecycle steps in the table
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SEEDS tool architecture

SEEDS user interface in Excel

D ibe the fi ional unit of the

Start the stu Total ales
otal mass (taken 100 kg Number of fligth models

Name the product assembly Mast into aceount)

1

The user will have to fill 3 separate modules to enter all the project information : Elementary Parts,
Product Assembly and Development Plan (work office, analysis, breadboards/EM, tests)

MODULE 1 Elementary part / Sub-assembly
e :l @
: Total mass ke Number of parts
elementary part
Existing element [ §) Choose an existing part ]
- A
New element [9 Materials ] [ Q9 Manufacturing process ] Qp Surface treatment QP Assembly process Review the inventory

MODULE 2 Product assembly

[oTlar.sporladu: ] [O Tests ]

MODULE 3 Development plan
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SEEDS : a simplified ecodesign assessment tool

Airbus Amber

SEEDS is developed within a Mechanical and Thermal Advanced Projects team and aim to offer simplified assessment of
the environmental impact of a future product including both its definition and its development plan.

2 — Simplified Ecodesign score assessment

Critical Raw Materials (CRM)

The simplification is 1 — Simplify the inputs
achieved through 3 steps

. . . ot Hazardous substance

> Simplification of the | B\ SEEDS tool
= . Material not presentin the commercial airbus list but in
Product tree = - s IR EFIEEE the 2022 EU CRM list

Targefted Material previously on airbus commercial priority list 2

Priority substance of concem

> Simplification of the e (B
INnputs (categorization
limited to relevant
database for Mechanical
and Thermal Products)

Material previously on airbus commercial priority list 1

Data uncertainty Global warming

Study results can be interpreted as they stand Average mpact

Study results o be interpretedwith caution

» Monitoring of only 5
indicators : 4 scoring
and 1 computed
indicators

Circularity score

Simplified Deployable mast mechanism >
Does not contribute to sustainable design

(minimum: 65% of the total mass)
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Thank you, questions ?
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