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The commercial age

The pioneering 
age

Air Transport 
Effectiveness

Boeing 707

1950’s 2000’s1900’s 2050’s

The age of sustainable growth:
is it possible?

A380

Evolution vs Revolution



Page 3©
 A

IR
B

U
S

 S
.A

.S
. A

ll 
rig

ht
s 

re
se

rv
ed

.

and associated goals
� Reduced passenger charges
� Increased passenger choice
� Transformed freight operations
� Reduced time to market by 50%

� Reduction of CO2 by 50%
� Reduction of NOx by 80%
� Reduce perceived external noise by 50%
� ….

� Reduction of accidents rate by 80%
� Drastic reduction in human error and its consequences

� 3X capacity increase
� 99% of flights within 15’ of schedule
� Less than 15’ in airport before short flights

� Airborne - zero hazard from hostile action
� Airport - zero access by unauthorised persons or products
� Air navigation - No misuse. Safe control of hijacked aircraft

Challenges

� The Efficiency of 
the Air Transport    
System

� Quality and 
Affordability

� The environment

� Safety

� Security 

…addresses the full scope of customer expectations January 2001

European Aeronautics Vision  2020
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Challenges of Vision 2020

� Quality and 
Affordability

� The Environment

� Safety and Security

� The Efficiency of the 
Air Transport System

Challenges for AIRBUS

Low cost manufacturing and 
assembly
Design methods and tools; KBE

Flexible, up-gradable cabin

Aerodynamic drag reduction
Alternative energy
More Electric Systems
Low weight structures

Pylon, engine integration

High lift noise
Landing gear noise

Passive protection means
Proactive protection means

Systems design
Human factors
Flight hazard resolution
Wake Vortex
Communication
Navigation
Surveillance

Lower cost

Cabin design

Safety

Security

Capacity

Reduce delays

Airframe noise

Reduce drag

Reduce weight

Improve powerplant

Improve systems

How will Airbus implement the vision?
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. Modelling of the world context will provide insight and 
rationale to prioritise the different concepts for the benefit 

of the end customer as well as for the aircraft manufacturer

Rationalise future challenges
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MARKET REQUIREMENTS
1. High Productivity
2. Low cost of operation
3. Superior reliability/maintainability
4. Comfort / health driven cabin design
5. Low cost of acquisition / high residual value
6. High flexibility/updatability
7. Family Concept design
8. Market specialisation

ENVIRONMENTAL PRESSURE
9. Low noise
10. Reduced emissions
11. Low manufacturing and life cycle impact

INTEGRATION IN THE SYSTEM
12. Solution to airport congestion
13. Good airport compatibility
14. Exploiting new ATM opportunities

1

2

3

4

5

6

7

8

9

10

11

12

13

14

ENVIRONMENT

MARKET
SYSTEM

Key driving requirements for the future air transport 
system have been captured and analysed

SAFETY  and  SECURITY  

Understand the challenges
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The idea is to select concepts to explore the most relevant 
capabilities and meet the widest range of challenges

Important: these are not intended to be future Airbus products
but extreme configurations to develop our capabilities

1
2

3

4

5

6

7
8

9

10

11

12

13

14

Future capabilities : driven by 
a family of concepts tailored to 
fit specific sets of requirements

Payload
Environment

SpeedDesign requirements
Low cost

Think out of the box
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Giving minimum affordable impact of aviation operations 
and manufacturing on the environment

Concept to drive R&T

ReduceReduce
noisenoise

ReduceReduce
fuelfuel burnburn

EnvironmentalEnvironmental
friendlyfriendly

manufacturingmanufacturing

ReduceReduce
emissionsemissions

The “proactive” green aircraft – design drivers
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Jet noise shielding studies and test in acoustic wind tunnel Systems analysis 

Concept to drive R&T

Fuel efficient, 
quiet, clean 

engines

Engine / 
airframe 

integration

High aspect 
ratio, low 

swept wing

New architectures 
(contra fan, gearbox)

The “proactive” green aircraft – solutions and technologies
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Putting maximum emphasis on return of investment over 
life cycle of the aircraft

Concept to drive R&T

LowLow manufacturingmanufacturing
costcost

Minimum Minimum 
number number of of 

partsparts

Simple and Simple and 
robust designrobust design

MaintenanceMaintenance
freefree aircraftaircraft

Versatility Versatility 
inin

operationoperation

The “Money Booster” – design drivers
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V-Tail wind tunnel tests Lattice structure study Simpler flap study

Low cost, low 
weight 

metallic fuselage

Flexible cargo 
& cabin 

operations

Integrated 
diagnostics and 

prognostics

Simple 
architectures

The “Money Booster” – solutions and technologies
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Airbus relevant stakeholders in ACARE

Research centres
Main suppliers

SME
Supply chainUniversities

Airports ATM

National 
authorities

European 
Commission

European 
member states

Airlines

Leading role of Airbus as R&T architect in Europe
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5 High level target concepts for Air Transport Systems:

Air Transport 
System

Ultra green

Ultrasecure

Ultra time efficientUltra cost-efficient

$$ €€ ¥¥

Highly customized

Strategic Research Agenda SRA2
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New Aircraft Concepts 
to foster technological 

innovation

Novel Fuselage
and Cabin to develop passenger-

centered concepts
and cost-efficient technologies 

Preparing the future: NACRE 
1st of April 2005 saw the launch of the 4 year EU FP6 funded research programme NACRE  
(New Aircraft Concepts Research) under Airbus lead together with 35 European partners.

Novel Lifting Surfaces and Control for 
improved structure and aerodynamic 

efficiency through an integrated 
approach

Novel Powerplant Installation: 
challenging configurations for 

ambitious goals on environment 
protection and cost-efficiency
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Industry:
Validation
for specific

Components

Research
Labs:

Applied
Research

R
&

T 
B

ud
ge

t p
er

 T
ec

hn
ol

og
y

AIRBUS R&T activities
(incl. external partners)

Discover Understand Adapt Validate

Global R&T activities

Te
ch

no
lo

gy
 re

ad
in

es
s

Technology maturity

Universities:
Basic

Research

Partner involvement in the R&T process
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Industry:
Validation
for specific

Components

Research
Labs:

Applied
Research

R
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AIRBUS R&T activities
(incl. external partners)

Discover Understand Adapt Validate

Global R&T activities

Te
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DLR, ONERA, INTA, 
EREA…

Examples: Materials 
development, CFD code 
development, upstream 
R&T programmes

Universities:
Basic

Research

Technology maturity

Partner involvement in the R&T process
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Industry:
Validation
for specific

Components

Research
Labs:

Applied
Research

R
&

T 
B

ud
ge

t p
er

 T
ec

hn
ol

og
y

AIRBUS R&T activities
(incl. external partners)

Discover Understand Adapt Validate

Global R&T activities

Te
ch
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Universities:
Basic

Research

Cooperation with 
Universities

• on individual performance
• focus on upstream R&T
• innovative ideas 
• However: short term benefit 

for industry less evident

Technology maturity

Partner involvement in the R&T process
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• VELA = Very Large and Efficient Aircraft
• Goal: Acquiring appropriate knowledge of flying wing design across the 

main disciplines

• Involves 16 partners from industry and research centres of 8 nations

Configuration

Aerodynamics

Stability & Control

Structural design

Cabin design&evacuation

The VELA project
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youngyoung, , 
talentedtalented
peoplepeople

attractiveattractive
industryindustry

educationeducation
systems of systems of 
excellenceexcellence

Attractive business 
domains with growth 
potential:
• pharmaceutical
• bio-technology
• air transport
• IT/electronics
• finance/consulting
• automotive
• …

training / career 
opportunities

research

edcuation

MomentumMomentum
ofof

InnovationInnovation

Successful Innovation
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Fascination Aeronautics
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Fascination Aeronautics
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Fascinating concepts



Page 23©
 A

IR
B

U
S

 S
.A

.S
. A

ll 
rig

ht
s 

re
se

rv
ed

.

Aeronautical Education

• Need for excellent trained engineers:
�Basics are needed:

– Flight mechanics
– Aerodynamics
– Structures
– Propulsion

�New features required:
– Aircraft design
– Air transportation system
– Systems
– Cabin 
– Development processes

�Basic knowledge of cost
�Basic knowledge of project management
�Team work



Page 24©
 A

IR
B

U
S

 S
.A

.S
. A

ll 
rig

ht
s 

re
se

rv
ed

.

Jobs in industry

• Airbus employs ~15 000 engineers (55 000)
�Constant renewal 500 engineers / year
�1000 open positions today

• Top level profiles:
�Architect&Integrators (FPO)
�Chief engineers
�Programme Managers

• Interesting jobs with overall aircraft knowledge
�Marketing/Sales/Product support
�Procurement / Costing
�Engineering Specialists (Aerod., Struct., Loads, Aeroelast., ..
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Future trends in aeronautics technology

19951995 20052005 ~2015~2015

Flight PerformanceFlight Performance

FlowFlow controlcontrol
Landing gear Landing gear 

fairingfairing
Zero spliceZero splice

linerliner
Gust load Gust load 

sensing&alleviationsensing&alleviation

A320 laminar A320 laminar 
finfin

SystemsSystems

LCDsLCDs 1st fuel cell1st fuel cell
applicationsapplications

EHAEHA

Variable frequencyVariable frequency
generatorsgenerators

11stst nanotechnanotech
applicationsapplications

Advanced Advanced 
cockpit cockpit 
featuresfeatures

Structures & ManufacturingStructures & Manufacturing

11stst gengen
composite composite 
fuselagefuselage

22ndnd gengen
composite composite 
fuselagefuselage

Structural Structural 
health health 

monitoringmonitoring

Advanced Advanced 
metallic technologies metallic technologies 

11stst nanotechnanotech
applicationsapplications
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Adapted solutions for 
sustainable growth, 

enjoyed by all citizens of 
the planet

Rationale approach to develop 
enlarged capabilities and to 
focus widest contributions 

Enthusiastic and continuous search 
for new ideas, mixing lessons from 

the past and bold step changes

?

?
?

?

Conclusions


