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Airbus in the UK §
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10,500

UK workforce

£3.9bn*

UK turnover

25+
> UK sites

£290m*
R&D Spend

*as of Year end 2020
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AIRBUS IN THE UK 2 %
S

An extensive supply chain in the UK

UK supply-chain is key for Airbus specialising in the full value
chain far\Wing Aerostructures, Landing Gears and Engines

Top Suppliers =2 —
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BAE SYSTEMS MAGELLAN ﬂ
>
2445 669 ...

suppliers SMEs £202 M

Annual Spend in 2019

£622 M

£124 M

64,000 + £ 5.8 bn co0

jobs sustained in the  total invoice volume in
aerospace supply the UK'in 2019
chain in 2019

£768 M
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COVID-19 Aviation Industry Challenges & Opportunities [Airbus Amber

Industry recovery
e Regional initially due to intercountry travel restrictions
o Short-haul levels well maintained
e International recovering well

e Steep support requirement from airlines as aircraft are returned to use

DOMESTIC SEATS INTERNATIONAL SEATS
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[ Airbus Amber ]

Leveraging Digital Skills | Sustainability Drivers

- Design and Manufacturing Emerging Technologies :
Engineering Fundaments Future Proficiencies Introducing Airbus ZERC)e
@ Productivity and compelitiveness Automation and autonomy
ﬁ Hybrid design/stress Through life services =
Modelling and simulation digital twin Advanced materials Turboprop T /-_‘ g <100  (f) 1,0004nm
Electrical/electronic systems High value manufacturing - -
Syslems engineering Electric and hybrid aircraft o

Agile design : :
4 Blended-Wing Body
W"I.T <200 (4 2,000+nm
5 s T

; Turbofan
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‘ Business Environment

a<e>a Enablers
M lcodership and entrepreneurship  Health and sofety
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Organisation development Programme management
@“ Change management Finance

Supply change management Job design

Quality managerment

Inclusive development
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OFFSETTING

OPERATIONS AND
NFRASTRUCTURE

SUSTAINABLE
AVIATION FUEL

Multiple
solutions
required

Mandatory to leverage
multiple pathways in
order to reduce
aviation’s climate
impact.

Biofuels are part of the
solution.

In addition, we need
synthetic fuels based
on renewables to allow
further scale-up and
acceleration




World electricity generation by power station type

Units: PWh/yr

1980

1990

2000

2010

WE ARE HERE

2020 2030 2040 2050

Historical data source: [EA WEB (2018), IRENA{2019)

Floating offshore wind
Fixed offshore wind
Onshore wind
Solar PV

Solar thermal
Hydropower
Biomass
Geothermal
Nuclear

Gas-fired

Oil-fired

Coal-fired

We are at the
beginning

Massive investment
and public policy will
encourage the
replacement of fossil
fuels.

Scale-up will increase
availability and bring
costs down further.

We must prepare
now for the 2030s
and beyond.
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Power-to-Liquid synthetic fuel

o Fuel created when green hydrogen s
combined with carbon dioxide (lifecycle CO
reduction) i

o This fuel cen already be added to fossil fuels

and used in conventional jet engines

Hydrogen
for aviation

A key enabler to
achieve aviation's

targets

Green hydrogen emits
no COz and has the
potential to reduce

£ S0\ i B non-CO2 emissions as

well as persistent
Hydrogen fuel cells contrails

Hydrogen combustion

» Similar to conventional internal combustion, e (o rting r tored In # t
Convert energy store H: mto
this technology generates thrust by burning 5 ":n“l;wr : 1;-‘ S Airbus intends to
hydrogen in modified gas-turbine engines €sectrical energy 1o power electric motors aviati itt

\_ ) o 5, renewable energy -

usingH2as a




A350 emissions measurement with 100% SAF

Today
All Airbus aircraft fuelled
with Jet A1

Decarbonisation Roadmap
. AIRBUS




Introducing Airbus ZERoe

Turboprop <100 @ 1,000+nm

Passengers Range

Hydrogen Liguid Hydrogen
Hybrid Turboprop ('—:D Storage & Distribution
Engines (x 2) System

Blended-Wing Body
<200 @ 2,000+nm

Passengers Range

Hydrogen Liquid Hydrogen
Hybrid Turbofan @ Storage & Distribution
Engines (x 2) System

Turbofan

ks,
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ZEI:%OE The “Pod” configuration

that act as standalone turboprop motors

/.
@ 6 “pods” @ 8-bladed propellers
TOLOFS & made of composite materials

~ . Removable flxtures

p Distributed hydrogen ( \ ‘
= : ] along wing for Quick pod assembly
= ¢ fuel cell propulsion systermn _ \\\/ BN i,
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A380

multimodal
test platform
with its capacity
to store large
hydrogen tanks

/FRCOB Hydrogen combustion demonstrator

Hydrogen
combustion
engine
located along
the rear fuselage

4 liquid
hydrogen
tanks

stored in
a caudal position

Liquid
hydrogen
distribution
system

AIRBUS




ZEROe Technologies

Hydrogen Powered Gas Turbines Liquid Hydrogen Storage
(Gas turbines with modified (in non-pressurised zone
combustion chamber, fuel injectors behind rear pressure
and fuel system) bulkhead)

AR AL s

“
.

Fuel Cell
/ =~ (megawatt scale,
supplementing the gas
turbines with electrical
power at very high levels
of efficiency)

Power Electronics & Electric Motors
(powered by the fuel cells and injecting
energy onto the turbofan shaft )

AIRBUS



Hydrogen Hub at Airports by Airbus

This concept involves collaborating with airports to develop a stepped approach to
decarbonise airport facilities, ground operations and transportation using hydrogen

ji}i;;gg’:: H, production
® 2020 e & liquefaction
Launch of preliminary c.’:*l*:?g Z
studies into airport Air transport
infrastructure and enargy ”_

production neads Alrport [
® 2023 o Hydrogen ¢
gttt o] & Lo Hub
worldwide |. N \ |

(® 2030

Ramp up of hydrogen
infrastructura
deployment worldwida

(® 2035
Entry-into-sarvice
of ZEROe hydrogen
aircraft at airports

transportation t\ :f,\j ¥
-
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Wing of Tomorrow

Wing of Tomorrow Programme launched in 2015 ‘Fast
market response’ - Single Aisle New Wing

Out of cycle development to prepare the future

Wing of Tomorrow will capture knowledge from
Demonstrators, understand scalability and limitations
and ensure engineering and industrial capability for any
expected future wing design

CONFIDENTIAL
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CONFIDENTIAL

New Wing Architecture optimised for industrialisation

Integrated
components
Reduced part count
Reduced fasteners

Modular Design for
assembly. No
in-tank working

New systems
architectures

Cost-effective
Composite materials

J

Existing Single Aisle Wing
Multi-part, Multi-Assembly.
Non-integrated Systems & High Lift Installation
Design Solution challenging for Industrialisation

ESSENTIAL to design for RC and Rate targets with Performance AIRBUS



UK Ecosystem supporting UK R&T Strategy

GKN Global
Technology
Centre, Bristol

National
Composites
Centre —
Bristol

Wing of
Tomorrow
Plateau, Filton

Advanced
Manufacturing
Research
Centre Cymru

Aerospace
Integrated
Research and
Test Centre,
Filton

Aerospace
Integration
Research
Centre,
Cranfield
Spirit Aerospace
Innovation
Centre,
Prestwick

Manufacturing
Technology
Centre,
Coventry

UNIVERSITY NETWORK

AIRBUS
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I’IJ‘;“teversiry gﬁll\/{Elgsll'Frf UNIVERSITY OF
of Southampton
heffield. PRIFYSGOL
CARDY®

5 University of
Nottingham

University

The University of Manchester

' Bl Loughborough

Imperial College
Lond

'é University of Cranfield
BRISTOL University
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https://www.firstgroup.com/bristol-bath-and-west/routes-and-maps/universities/university-bristol
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiM8dG9g8jSAhXBuxQKHQxTCd0QjRwIBw&url=https://en.wikipedia.org/wiki/University_of_Manchester&bvm=bv.149093890,d.ZGg&psig=AFQjCNHFospN-8zA95pKSmk72bpHnR-2ag&ust=1489100951619886
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiOooaqhMjSAhXG0RQKHQ2uCNAQjRwIBw&url=https://www.sheffield.ac.uk/ourplan/&bvm=bv.149093890,d.ZGg&psig=AFQjCNHKkzllDOqLoiuB2Ncw8bApYDFrxw&ust=1489101178931879
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjSpdDnhcjSAhUDWRQKHb-EA1MQjRwIBw&url=https://www.hays.co.uk/jobs/imperial-college-london/&bvm=bv.149093890,d.ZGg&psig=AFQjCNEExDV_rFpQHDuzZ7lJnprPAzpbFg&ust=1489101564049678

Collaboration is key:

AIRBUS Filton commercial
opportunities

AIRBUS



years of aviation history

%

tol Aircraft Company Prototype Concorde flew from
~ founded Filton on 9" April for the first time

1910 1969 1936

Pegasus House opened

AIRBUS



Additive

Testing the
Wing of Tomorrow

2018

Facility opened

Employees based

in facility AIRBUS




; “: hiy ,\“:.Mn;’

f‘lv.vl-‘.'. '-’,:,f.’/
AR 7% ‘)

;

-50 to +55°C

Fuel tank Fuel temperature range

“D:‘éveloping Sustainable Skills and capability: SAF and H

Different aircraft
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AIRBUS Chamber Qualified Direct Energy

of Reference for Flying AM Deposition
Powder Bed Fusion Parts Capability AIRBUS
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“200m ph

Maximum speed Electric motor to power fan

Complete 3D printed services

Seven bladed
carbon fibre fan

AIRBUS
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[ Airbus Amber ]

Interested in discussing potential collaboration opportunities?

Please contact:

Dave Best
Head of Strategy, Business Development & Commercial Sales

Phone: +44 (0) 11 79 36 6243
Mobile: +44 (0) 77 53 86 7323
Mailto:david.best@airbus.com
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Thank you

© Copyright Airbus (Specify your Legal Entity YEAR) / Presentation title runs here

This document and-all information contained herein is the sole property of Airbus. No intellectual property
rights are granted by the delivery of this document or the disclosure of its content. This document shall not
be reproduced or disclosed to a third party without the expressed written consent of Airbus. This document
and its content shall not be used for any purpose other than that for which it is supplied.

Airbus, its logo and product names are registered trademarks.
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