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The ATI

• The Aerospace Technology Institute (ATI) is the objective convenor 
and voice of the UK’s aerospace technology community

• We define the national aerospace technology strategy

• We work closely with Government and industry to direct joint 
funding into aerospace R&T projects that align with the strategy

• The Comprehensive Spending Review of November 2015 extended 
the joint funding available to £3.9 billion over 13 years (to 2026).
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Our mission & goals

Technology investment Institute impact
Leveraging the Institute to add value in the sector

Define a UK aerospace technology strategy that 
challenges industry, and create opportunities for 
advanced technology programmes to drive the 

growth of the UK aerospace sector 

Drive the UK’s aerospace R&T programme to 
maximise impact and embed benefits

Providing technology leadership and maximising 
economic impact of R&T for UK aerospace

Promote the advanced capabilities of UK aerospace 
technology and increase the UK’s influence within 

European programmes and beyond

Engage with a broad spectrum of stakeholders to 
challenge existing thinking, energise the UK 

aerospace sector and unlock new value

Provide Technology Leadership

Maximise funding Impact Elevate UK’s international technology profile

Convene strategic partnerships

Through strategic investment in differentiating technologies,
secure the full economic potential of the UK aerospace sector
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Aerospace Growth Partnership set the course 
for continued success, leading to ATI

2012

Global opportunity
& strategic areas:
• Skills
• Supply chain
• Technology
• Access to finance
• Engagement

January 2015
Technology strategy framework
• Coherent market-aligned
• Focused on economic impact
• Initial technology themes

Company established
• CEO/Chair by Q2
• EMT in September
• ~10 staff 

July 2015

• 1st published strategy
• Institute embedded in 

strategic leadership of 
programme 

• ~25 staff

2014

2013
Mechanisms
• NATEP
• MSc Bursaries
• ATI & £2.1bn

Commercial In Confidence
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ATI Live Portfolio

July 2015

• 1st published strategy
• Institute embedded in 

strategic leadership of 
programme 

Technology Strategy and Portfolio Update 2016

Commercial In Confidence

• Technology strategy and 
Portfolio Update

July 2016
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The UK aerospace technology strategy



7 27 October, 2016

Four strategic technology themes

Aircraft of the future

Aerostructures of the future Propulsion of the future

Smart, connected and more electric 
aircraft
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Cross cutting agendas

Strategic Technology Themes

Aircraft of the future

Aerostructures of the future Propulsion of the future

Smart, connected and more 
electric aircraft

Through life services

Digital economy

Autonomy

Additive manufacture

High value design

Infrastructure
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Source: ATI Analysis of Innovate UK Public Data (5h August 2016)

Headline ATI Portfolio Statistics

WILL HELP TO SECURE OR GROW

UK HIGH VALUE JOBS
15,000 

ATI PROJECTS ON CONTRACT: 160
TOTAL VALUE: £1.3BN; GRANTS OF £686M

103 SME’s DIRECTLY CONTRACTED 

WITH MANY MORE SMES SUBCONTRACTED

195 UNIQUE ORGANISATIONS 

71% 
SUCCESS RATE 
AT SR1

90
INDIVIDUAL 
PROPOSALS

66% 
SUCCESS 
RATE AT SR2

Projects developed in the last 12 months…

…are adding to an extensive technology portfolio
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Key ATI Portfolio Statistics

- ATI funding by value stream in line with 
UK aerospace sector turnover.

- Largest focus in portfolio on cost 
reduction and fuel efficiency projects

- Funding for exploit projects (5-10 years) 
has increased over the past months.

- >50% of the partners participating are 
SMEs, received >£35m of grant funding 

41
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420

103

37
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No. Organisations

Grants Offered (£m)

ATI Grants by Company Size

Research/Academic Large Company SME Company
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Secure Exploit Position

By ATI Attribute (£m)

Passenger Experience

Operational Needs &
Flexibility

Cost

Environment

Fuel Efficiency

Safety

Aircraft of the 
future
10%

Propulsion of 
the future

48%

Smart, 
Connected 
and More 

Electric 
Aircraft

14%

Aerostructures 
of the future

28%

ATI Portfolio by Value Stream
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Concluding Remarks

Key aspects of our strategy update are:

- Deliver four major integration initiatives by 2020

- Develop strategies and delivery around cross-cutting themes

- Increase cross-sectorial exploitation

- Link to EPSRC in early stage research opportunities with emphasis 
on Position strategy

- Whole aircraft capability, whole aircraft design and systems 
integration  engagement to exploit this capability 

- Launch refresh on Infrastructure Strategy



Detailed overview of 
Strategy Update

• Large and Moderate 
Development Opportunities



1 AIRCRAFT OF THE FUTURE
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Aircraft of the Future

This theme incorporates the design, integration, certification and 
operation of aircraft and their interaction with the broader air 
transport system.

Key theme outcomes:

• Strengthening whole-aircraft design and system integration 
capability 

• Understanding the potential of more radical aircraft architectures 
and the impact of technologies at the whole-aircraft level 

• Accelerating development of enhanced safety, and more 
productive and autonomous aircraft 
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Aircraft of the future – Portfolio Summary



Aircraft of the Future – New Architectures

21

Secure Exploit Position

Aero-elastic 
tailoring and/or 
high aspect ratio 
wings

Free flight

High speed 
rotorcraft 

Integrated UHBR

Laminar flow and 
flow control

Novel air vehicle 
architectures for 
large all electric 
aircraft

Large tilt-rotor

Open rotor or 
advanced turboprop 

Blended wings, 
distributed 
propulsion, and BLI

2015 2020 2025 2030 2030+
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Aircraft of the Future – Methods and Tools

Secure Exploit Position

Multi-physics and 
multi-fidelity 
whole aircraft 
modelling

Certification 
qualification 
process 
improvements 

Advanced geometry 
handling and 
modelling for 
aerodynamics of 
novel configurations

Powerplant
integration

Wind tunnel 
testing 
technologies for 
distributed 
propulsion 

Flight deck human 
factors

Conceptual 
aircraft and 
system modelling

Advanced wind 
tunnel testing 
technologies

2015 2020 2025 2030+
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Aircraft of the Future – Key Technologies

Secure Exploit Position

New technology 
developments for 
navigation, 
communications, 
safe flight 

Loads control and 
aero-elastics

Cabin noise 
reduction 
technologies

Simplified moveable 
surfaces

Distributed 
propulsion 
preliminary 
modelling on whole 
aircraft 

Better use of 
composites and 
advanced 
materials

Government UAS 
Pathfinder 
programmes

2015 2020 2025 2030+
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Whole aircraft capability

ATI Whole Aircraft 
Model Environment

ATI aircraft 
library

Aircraft 
trade 
tables

Validation 
with OEMs

ATI’s Whole Aircraft Capability Accessing ATI Whole Aircraft Capability

Quantified impact 
of technology on 
fuel burn and CO2

• Individual companies
• Technology consortia
• Government
• Aerospace 

technology strategy
• Informing the debate 

on the market and 
future aircraft

User-friendly 
aircraft trade 
tool, for UK 
aerospace

New 
technology



2
SMART, CONNECTED AND 
MORE ELECTRIC AIRCRAFT
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Smart, Connected and More Electric Aircraft 

This theme encompasses a range of complex aircraft systems provided 
by UK businesses, specifically the technologies, tools, processes and 
facilities needed to develop and produce them. 

Key theme outcomes:

• Enabling introduction of more electric systems 

• Developing secure digital systems and communications 

• Securing capabilities in fuel, landing gear and energy management 
systems 



27 27 October, 2016

Smart, Connected and MEA– Portfolio Summary



Smart, Connected and MEA – New Architectures

Secure Exploit Position

Open systems 
avionics 
architecture

Multifunctional 
systems and 
components

Smarter 
communications

More electric 
aircraft

Distributed avionics

Autonomous air 
vehicle systems 
validation platform

Embedded sensors 
and actuation in 
components

All electric aircraft

2015 2020 2025 2030+
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Smart, Connected and MEA – Methods and Tools

Secure Exploit Position

MEA systems 
integration & 
demonstration 
facility

Modelling of non-
propulsion power 
systems

Complex systems 
multi-dimensional 
optimisation

Virtual modelling -
Systems

Integrated thermal 
design for systems

Electronic/ 
electrical 
component failure 
and EMC 
prediction models

2015 2020 2025 2030+

Real time simulation 
with hardware in 
the loop
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Smart, Connected and MEA – Key Technologies

Secure Exploit Position

Advanced landing 
gear systems

Thermal
management

Actuation

Power-dense
power electronics

Superconducting
electrical systems

High performance 
energy storage 
and recovery

High integrity 
fault-tolerant 
solutions

Scalable high 
bandwidth 
communications

Scalable electrical 
power systems 
and low power 
equipment with
energy harvesting

2015 2020 2025 2030+

Integrated sensor 
systems

Advanced cabin 
noise and 
vibration 
attenuation

Engine control 
systems (hardware 
and software)
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3
AEROSTRUCTURES 

OF THE FUTURE
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Aerostructures of the Future

Key theme outcomes:

• Primary and secondary structural component leader

• Driving new materials formulation, component manufacture,

assembly, & systems installation

• Factory of the Future IP for reconfigurable facilities

• Key player in highly efficient product development capabilities to

minimise design, V&V, & industrialisation phases
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Aerostructures of the Future – Portfolio Summary



Aerostructures of the Future – New Architectures

Secure Exploit Position

Step change 
technology 
validation platform 
to maximise 
productivity

Disruptive 
conventional 
planform 
architectures

Next- gen 
technology 
validation platform

Functionally graded/ 
topologically 
optimised 
architectures 
utilising advanced 
materials

Next generation 
material 
formulation 
solution

Architectures 
on disruptive 
planforms

2015 2020 2025 2030

Test capability for 
integration

2030+
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Aerostructures of the Future – Methods and Tools

Secure Exploit Position

Predictive behaviour 
& performance 
analysis of materials

Advanced structural 
modelling and 
validation testing for 
components

Virtual aircraft for 
structures, 

manufacturing, 
assembly

In-line monitoring 
and process 
control for 
composite, 
metallic and 
hybrid material 
formulation and 
conversion

2015 2020 2025 2030+

Use of methodology 
to optimise energy 
consumption for 
manufacturing & 
assembly process

Integrate design, 
test and simulation 

toolsets
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Aerostructures of the Future – Key Technologies

Secure Exploit Position

Advanced joining

Close coupled, 
simulation and 
physical test 
validation

Damage tolerant/ 
self-healing 
structures

Factory of the 
future – rapid 
reconfiguration 
utilising intelligent 
swarm automation

Novel joining 
technologies

2015 2020 2025 2030+

Productivity/ rate 
flexibility enablers

Multifunctional 
materials 

Self-monitoring 
structures

Reconfigurable &  
intelligent automation 
(V&V + manufacture)
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4
PROPULSION OF THE 
FUTURE
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Propulsion of the Future

This theme encompasses the propulsion products and capabilities 
provided by UK businesses, specifically the technologies, tools, 
processes and facilities needed to develop and produce them. 

Key theme outcomes:

• Realisation of large ultra-high bypass ratio (UHBR) turbofan engines 

• Enhancing the integration of advanced propulsion systems onto 
aircraft 

• Development of future hybrid turbo-electric propulsion systems
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Propulsion of the Future – Portfolio Summary



Propulsion of the Future – New Architectures

Secure Exploit Position

Lightweight fan 
system validation 
platform

Advanced core 
demonstrator

UHBR geared 
turbofan

Lean burn 
combustion 
validation platform

Advanced propellers

Variable pitch for 
UHBR geared 
turbofan

Open rotor

Hybrid turbo-
electric and 
distributed 
propulsion 
including flight 
test validation

2015 2020 2025 2030+
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Propulsion of the Future – Methods and Tools

Secure Exploit Position

Ice crystal engine test 
capability

Composites failure 
prediction models 

Advanced multi-
physics and multi-
fidelity modelling

Boundary layer 
ingestion test 
capability

Improved 
manufacturing,
measurement and 
inspection 
processes for 
gears

Prediction of noise 
sources for new 
architectures

2015 2020 2025 2030+

Virtual modelling –
whole engine 
(thermo-
mechanical)

Engine control 
modelling in real 
time

Complex
thermodynamic 
cycle model 
validation

41 27 October, 2016



Propulsion of the Future – Key Technologies

Secure Exploit Position

Environmental 
engine protection 

High temperature 
turbines (CMCs, 
cooling)

Low loss engine 
air and oil systems

Joining dissimilar 
materials for 
propulsion

More electric 
propulsion systems

Advanced 
propulsion control 
strategies

Ultra-low emissions 
combustion 
systems

Automated assembly 
for propulsion

Integrated UHBR 
nacelle systems 

Advanced cooling / 
heat exchanger

2015 2020 2025 2030+

Active helicopter 
rotor blades, hub 
and transmission 
systems

Advanced 
powerplant
transmissions, 
structures and 
drives
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Contact:

Dr Cristina Garcia Duffy

Cristina.Garcia-duffy@ati.org.uk

Tel.: 01234 907943
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