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l'he ATI...

* Our mission: To lead technology in air transport

e Established in 2014 — independent company backed by Government and industry
* Provides leadership for the UK’s aerospace technology community

e Defines the national aerospace technology strategy

* Leads development of an R&T portfolio worth £3.9bn to 2026

* Seeks new ways to stimulate technological innovation and create UK advantage

Technologies for Technologies for Securing and Securing global Capturing
a greener a competitive growing high position in high value
aerospace aerospace value skills growing market content

£GV

=

N &3 v




. o . \J e
Progress snap shot - supporting major innovation at all levels

Created 257 R&T projects, involving 255 partners and 142 SMEs...

Major technology demonstrators SME & Competitions Breakthrough Technology

gl NATEP
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Innovate UK

and delivering new opportunities, platforms and forums for innovation...

Market Evolution: Future Flight Startup/Entry S————r—
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Aerospace Innovation Funding Landscape

ATI Strategic
Programme

Key Facts

Total grant funding: £1.9bn
Annual budget: £150m
Project grant (average): £5.1m
Project duration (average): 3 years

TRL3-6

Key Dates
Ongoing
- Monthly Calls for Expressions of
Interest (Stage 1)
- Quarterly Full Application (Stage 2)

Other Info:

Industrially-led.
Research or academia can lead for
capital projects

Exploitation: various typically 5 years

Aerospace Technology Institute (ATI) Programme

£3.9 billion to 2026

Collaborative R&D
(CR&D) Calls

Key Facts

Total grant funding: up to £20m
2019 call grant: £8m
Project grant: £250k to £750k
Project duration: 1-3 years

TRL2-6

Key Dates

Next call opens 25th November
2019, closes 23rd January 2020

Other Info:

SME-led (Fast Track)
Industrially-led (R&D and Feasibility
Studies)

Exploitation: typically within 3 years

Key Facts

Total grant funding: £13.7m
2019 call grant: £8m
Project grant: up to £150k
Project duration: up to 18 months

TRL4-6

Key Dates

NATEP 3 Open — 6 monthly calls
opens 21st October 2019, closes
4th December 2019

Other info:
Supply chain-led

Exploitation: typically within 3 years

International Bilateral
Funding Calls

Key Facts

Total grant funding: up to £2.25m
Details announced in 2020

TRL4-6

Key Dates

Details announced in 2020

Other info:

First Bi-Lateral call 2018 UK-Sweden
EUREKA Call
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Industrial Strategy
Challenge Fund (ISCF)

Future Flight

Key Facts

Total grant funding: £125m
Project grant: £5m - £20m
Project duration: by phase

Key Dates

Discovery Workshop (Phase 1) live,
opens 30th September 2019, closes
13th November 2019

Other info:
Industrial led, academia participation

Exploitation: 5 year programme, 3
phases — Discover, Develop and
Demonstrate
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Headline Portfolio Statistics
= ...CONTRIBUTING TO THE UK AEROSPACE RESEARCH AND i
=) [ (= DEVELOPMENT PROGRAMME THAT NOW TOTALS

£1.3 billion

= = OF GRANT FUNDING HAS BEEN 1]
AWARDED TO UK ORGANISATIONS... £ 2 o 5 b I I I I O n
o
(PR PORTFOLIO PROJECTS ON CONTRACT HAVE

§ 257 PROJECTS p.
\0 DEVELOPING CAPABILITIES ACROSS 4 ATI VALUE | % rI'I"'I‘ POTENTIAL TO CREATE AND SUSTAIN UP
7 STREAMS AND 5 KEY ENABLERS WITH . 10 64,000 Uk JoBS

—~A. 150 LIVE PROJECTS '
£

AND 142 SMES HAVE RECEIVED
£55M IN TOTAL GRANT FUNDING

255 UNIQUE PARTNERS
INVOLVED FROM EVERY NATION AND REGION OF
THE UK INCLUDING

AVERAGE NUMBER OF PARTNERS IS 4 THE

' £5.1 million MAIJORITY OF PROJECTS INVOLVE BETWEEN 2 and 5
= THE AVERAGE SIZE OF GRANT PARTNERS, WITH 20% INVOLVING 5 OR MORE
= FUNDING OFFERED TO PROJECTS TO DATE
5

Source: ATl Analysis of Innovate UK Public Data (1st September 2019)
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Selection of ATI Projects
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Meggitt Modular Airbus Wing Integration Hyper Flux ++ Measurement of Dynamic Airborne Detect and Avoid System Advances in Harsh of Aircraft L Radial L 3
Modifiable Manufacturing Centre Rotor Blade Deformation System 2020 (ADAS20) Nacelle Technology Electronic Device Systems Self-Organising Sensor Tyre in Metals for Aircraft Motors & Power-
(BLADE-SENSE) Aerodynamics (SANTANA) Nodes for Helicopter Landing Gear (MAXIMAL) ctronics Systems
Health Monitoring (LAMPS)
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Landing Gear Monitoring Horizon (Additive SPARCS Rotary Engine for Electro-Mechanical High Volume Composite Composite Aircraft NDE Automated ultrasonic Factory of the Future for Fast Make Ti ing the Prop Geometry Handling and

Systems (LAGEMOSYS) Manufacturing) Electric VTOLs Magnetic Actuator Manufacturing System (€AN) inspection of aerospace Aircraft Wing Manufacture of (GHANDD

Systems (EMMAS) composites with and Assembly Turboprop Aircraft
enhanced defect
detection probabilities
aided by gantry deployed,
CAD controlled robotics
(AutoDISC) vatogu

Innovative Linear Friction Advanced Electrical Integrated Power & Validation and Integration LOw CArbon aircraft using SAMULET Il Project 9: Future Flight Deck Large Scale Titanium Integrated Accessories ARA Research and National Centre For Net
Welding technology for Machines i P i of g Enablers lighter than air Composite Fan System Technology Casting Facility Raft System Development Projects Shape And Additive
Near Net Shape for Aircraft (AEMTA) for Future Wing Structurs TEchnology Manufacturing Manufacturing
manufacture of advanced Development

Tiaerospace components
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The ATI UK Aerospace Technology Programme

Smart, Connected

and More Electric
Aircraft

Aerostructures of the future 16%

Aerostructures of Aircraft of the future

the future
27%

Aircraft of the

\ future
8%
L v
L v
Propulsion of the™_ ~
future h -0 L g
49% I

£1,800
£1,600
Passenger Experience
£1,400 Propulsion of the future
B Operational Needs &
£1,200 Flexibility
£1,000 H Cost
800 Environment
£600
W Fuel Efficiency
£400
00 m Safety
I
. ]

Secure Exploit Position



ATl Supporting Technology Infrastructure

g r_ High Temperature
Investment Category Hydraulic Forge (HIVES)
Industry
\ Northemn Ireland
RTolcataPUIt ' - Technlology Supply Chain Manufacturing
Academia &~ Centre Centre (SCENIC)
Insight Applied
Gear & Actuation
@_ﬂﬂflﬂ 4 Manufacturing Facility
B T Large Scale Titanium Casting Facility; Advanced
'@ Shtota Fast Make Casting Facility (CastFast); Flexible

Advanced Manufacturing | Robotic Machining (FRoOMHAA); Disruptive
Research Centre Textile Technology for Aerospace Applications

(L woEne (PERFORM)
Advanced Wing Integration
AIRBUS Centre (AWIC)

Electron Beam Melting
Development Cell (CELL-
EBM); Global Technical
Proving Centre

‘GKN AEROSPACE

@NATIONAL
( > COMPOSITES
CENTRE

Composite Manufacturing Facilities for
Aerospace Technologies (AUTOPROSTRUCT,
HISTRUCT, NTPROSTRUCT); Modification of
the NCC to accommodate Wing of
Tomorrow programme

Aerospace Research Centre (ARC); National
Centre for AM; Digital Reconfigurable AM
Manufacturing Facilities (DRAMA)

Thermofluids
Laboratory Upgrade
(Osney)

Proving Advanced Engine Concepts
(PACE)

AEROSPACE
> TECHNOLOGY
‘ INSTITUTE

mic

Manufacturing
Technology Centre

High Performance Transmission Systems
Test Facility; Future Automated Aircraft !
Assembly Demonstrator Phase 2 (FA3D2)

The University of

Nottingham

UNITED KINCDOM - CHINA - KALAYSIS

National Centre for Combustion
Aerodynamics

B M Loughborough
w University

Multi Axial Infusion Materials
(MAXIM)

-
HEXCELG®

Open Architecture Additive
Manufacturing (OAAM)

Capital Equipment Projects 1 & 2;
Aerodynamic Research Testing Capability
& Data Enhancement (ARCADE)

National Wind Tunnel Facility
(NWTF)

NWTF =
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UK-Sweden bilateral
funding call

In a global industry where nobody has a monopoly
on capability or expertise, international
collaboration is essential.

UK and Sweden launched a £3M joint funding call,
matched by industry, in July 2018 under the
EUREKA Network programme.

Four high quality proposals are now on contract
providing R&T opportunities for organisations in
the UK and Sweden that would not have been
possible without each other’s expertise.
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““““ Department for Innovate UK

VY

UK-Sweden
Call for Proposals for Aerospace R&D projects

Consensus meeting of Funding
Agencies

The Call for Proposals



Progressing UK/Swedish aerospace ties

There are many opportunities to develop UK-
Sweden collaboration in the future

- Swedish organisations can partner with UK
organisations and apply to the ATI
Strategic Programme

- NATEP — the UK National Aerospace
Technology Exploitation Programme —is
also open to international partners and
presents a great opportunities for SMEs

- The ATl and Innovair are discussing a
second dedicated UK- Sweden funding call

fo r S p r'i N g/S ummer 2 02 O His Excellency Torbjérn Sohlstrém, Swedish Ambassador to the UK
and Stephen Henwood CBE, ATl Chairman at the Farnborough

International Airshow.
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Influences on air transport vision

Sustainability

Mobility

Competition




Air Transport Vision

The aviation industry is at a pivotal moment
it can address mobility through improving the overall air transport system

Setting an ambitious sustainability Addressing mobility challenges Global competitiveness
agenda
Air transport can make a major
The aviation industry should lead on contribution to addressing global Competitive, sustainable industry
meeting global environmental mobility challenges
imperatives




CO2 emissons indexed to 2005

2010
2020

1. cap et
ommmians froem
2020 through
sarten noutral
growih

~

2030

1, oy 2060, net
anabion cabon
amissions wil be
half what they
were in 2008

AEROSPACE

e e . \JQO
The Aviation Environmental Challenge

NO ACTION
{*:l Drop in
CEEC I fucls
- ’ Liquid H2
CARBON-NEUTRAL -l‘ Biomass to Power to (LH2)
GROWTH 7\ Liquid (BTL) Liquid (PTL)
-50% BY 2050
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Our technology priorities

*L\Sustainable vehicles

1. Retain and grow whole aircraft design and analysis capability
2. Be a key player in the delivery of future sustainable commercial aircraft
3. Lead the way for sustainable air vehicles for urban and regional markets

Propulsion ~= Aerostructures

1. UHBR turbo fan . Systems and equipment for future . Integrated structures

2. Hybrid gas turbine / electric wings and propulsion systems . Complex multi-functional structures
3. All-battery / Fuel Cell . Smart connectivity and data . Flexible, automated large-scale
Autonomous systems assembly

o.g Enabling Capabilities and Technologies

1. Develop high value design capabilities
2. Develop advanced materials, manufacturing and assembly
3. Advance through-life engineering technologies

14



Addressing the Future Flight Challenge S

Future Air Transport & Services as a System of Systems

( . .

N ( Novel Air Vehicle N\ ( e |
Demonstrators
New'models of Ground Infrastructure New operating
alrspace v »d Systems models for users and
manag.,e.ment and | ﬁ Demonstrators — city commercial operators
anticipatory b & sub-regional of air services
regulation “'fﬂ« — airport
\ AN AN VAN /

Engagement of authorities is critical (including DfT, BEIS, Local and City Authorities, TfL, CAA, OFGEM)




Indicative capacity/range

Future aircraft <

Increasing environmental pressure, continual operational cost reduction
& - . -4;-'-—‘-__‘.9:,._i ' — &;—

777X Wide body engine and systems updates , higher aspect ratio wings

'«-"':-ﬂ.—.-i“"ff’-‘--? A *\&_/ Q}, 3
2015 2020 2025 2030 2035 2040 1o

v 350XWB ! ' =
| .
|

ka——l h_;—“ N Future wide body
v 330NEO Boeing NMA K—c\gz

'y | < i
| W e co2s More electric

/& — & e aircraft systems

320NEO ' Single aisle improvements
k — _ Future narrowbody
Sy s 320NEOXLR = .
eyl i e T oz
k‘:-_.”—‘ } New turbo-props - _:\f‘_;_'_:\\\ R e
v | e ybrid-electric
el i Next gen supersonic ‘%%__ﬁ_ S . :
| | p N powered flight
| I . 0 Em - .
i “ﬁ
! Next Gen Tilt Rotor y \ 4
! S b,
S 7
i Compound RW New E/HE regional -
_ ! New E regional

Speculation ! Dawn of new air mobility

Announced ] 2
|
|




Indicative capacity/range

Future Propulsion Systems
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Increasing propulsive & energy efficiency, emissions & operational cost reduction

i !

RR Trent XWB

BPR 20+
BPR 10-15 &=
, BPR 15-20 BPR 20+ ? - Geared Hybrid VPF
[
s = -
BPR ~40 i q( Parallel
Open Rotor Hybrid
Serlgs u-.* Superconducting
Hybrid i 2 -‘ Electric fan
o
=4
’ = All Electric
!’. Battery or
=2 Fuel Cell )
2015 2020 2025 2030 2035 2040 v



Further battery and fuel-cell propulsion projects in development



Engaging with the ATI

* Visit our web site: www.ati.org.uk
e Subscribe to Elevation, our bimonthly eNewsletter
* Follow us on Twitter and LinkedIn

ELEVATION

,@UKAerolnstltute m Aerospace Technology Institute NEWSLETTER —

ssssssssssssssssssssssssss

From the ATI

* Download our INSIGHT papers

e Send us an email:
info@ati.org.uk

19


mailto:info@ati.org.uk

-

/ AEROSPACE

> TECHNOLOGY
< INSTITUTE

A
| Thankyou
— \\\ P
— www.ati.org.uk /

ATl Conference 2019

> TECHN Y | .
C INSTITUTE 19-20 November 2019. Two day conference with dinner.
The Vox Conference Centre, Resorts World, Birmingham B40 1PU
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