Clean Sky: Svenskt industriellt deltagande

Clean Sky ar ett EU/Industri-partnerskap. Demonstratorer upp till TRL6.
Clean Sky 1 (2008-2016) levererade teknologier som ger 32% minskade CO2-utslapp.
Clean Sky 2 (2014-2021) kommer ta ytterligare steg
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Laminarstromning med Saab-vingen, flygprov Open Rotor motorprov med GKN

_ ‘, roterande struktur
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Clean Sky 2: Tackling Key Environmental Challenges
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- ....while building industrial leadership and ensuring mobility | ‘,
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GKN Aerospace i Trollhattan ar Core Partner i Clean Sky 2
GKN Aerospace ansvarar for utveckling och tillverkning av:

- Kompressorstrukturen i Rolls-Royce Ultrafan™

- Kompressorstruktur, axel och i Safran’s UHPE-motor

- Kompressor och motorutlopp med MTU

- Roterande strukturer i Safran’s Open Rotor-motor (fran Clean Sky 1,
utvardering av motorprov)

Validering till TRL 5-6 i motorprov eller riggprov

60 M€ budget (30 M€ EU-finasiering)

GKN Aerospace Engine Systems | Clean Sky 2

Safran UHPE
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Clean Sky?2

Saab AB | Clean Sky 2

Complete Movable
Demonstrator

Saab AB &ar Leader i Clean Sky 2 pa hogsta nivan.
Utvecklar teknologi i Airframe ITD, Systems ITD, LPA

e Laminar wing — utvardering av Saab-vingen fran BLADE flygprov

* Doors — Saab utvecklar lastrumsluckor inkl. system for integration i Airbus skrovdemo
* High Lift Device — Saab utvecklar Flapron till Airbus Wing of Tomorrow

* Enhanced Flight Vision Systems — Saab utvecklar ett integrerat Vision and Awareness
system for demonstration i Airbus Defence & Space Active Regional Cockpit demonstrator

* Enhanced Vision functions integration — Saab utvecklar och integrerar nya sensorer for
Airbus Defence and Space Reginal Aircraft demonstrator

System och struktur demonstration pa TRL5-6 i skrov och systemdemonstrator

40M€ budget (20M€ EU-finansiering)
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Potential CO, savings through technologies in 2050

excluding

ual” scenario: 2700 Mto of CO, emissions

Global CO,/Fuel, cumulative

" Year 2050 Minimum Maximum
RS U0 L 2050 business as usual
Flights 500 — 1500 km -50% -80%
Flights 1500 — 3000 km -40% -40%
Flights >3000 km -15% -30%
CO, emissions 1781 Mtop.a 1383 Mtop.a
Potential total CO, reduction -34% -49%
W “m W"““mm"m Best-case scenario
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Distance in km Source: DLR/Sabre

CO, reduction potential through technologies up to 50%
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Technology pathways and estimated CO, reduction

notential

*figures show 2014 CO, emissions

| o~20%* | ~16% || ~19% || -44% | | ~1%
Long Range Medium/ Medium Short Range Regional Commuter/ Urban
‘, Long Range Range Short Range Small Reg. Mobility
5-19 pax 1-4 pax

>250 pax >250 pax <250 pax 100 - 250 pax 50 - 100 pax 19 - 50 pax
>7000 km >3000 km 3000 - 7000 km <3000 km <1500 km <500 km
EIS: ~2035 EIS: ~2035 EIS: ~2035 EIS: ~2030 EIS: 2030 EIS: 2030

Full Electric Propulsion
<<< Hybrid Propulsion mcl {<<<
Distributed Propulsion

>100 km <100 km
EIS: 2025 EIS: 2025

Novel Engine / Propulsion Concepts
(ex: UHBR, CROR, BLI)
[ | ||
Innovative aircraft conflguratlons (ex: Non Tube & Wing Configurations)

[ | | | |
Ongoing research in flight physics, structures/materials

and on-board systems

T W W T . - - - reduction
30% 30% 30% 40% 50-80% 80% 50% >80% - estimates

CO, emissions and also technology impact vary by product cluster | ‘,
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Clean Sky 3: The Way Forward

* An aggressive decarbonisation is the Grand Challenge facing the
aviation sector

* Clean Sky 3 needs to develop highly ambitious and impactful
technological innovations

* Only by joining forces with all European stakeholders, aviation
will be able to meet the challenge




Clean Sky 3: Potential Demonstrator Areas

A mix of revolutionary and evolutionary research from TRL1 -6 ‘ " .




Clean Sky 2: Demonstrators

FLitiirs kpit and Flight| More Electric Alrcralt
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How to address Climate Impact?

_____Measures | _Clean Sky 3 scope

Aircraft technology & design * Clean Sky 3 focus

ATM & Operations * SESAR focus
* Requirements also from CS3
* Integrated demonstrators

Sustainable aviation fuels & * DG Energy

energy carriers  FCH / Clean Hydrogen
* European Partnership Batteries
* Requirements also from CS3
* Integrated demonstrators

Market based measures * not part of CS3

Clean Sky will significantly contribute to meeting the challenge ‘,
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