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Are we ambitious enough in our goals?
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,Airlines Pressure Airbus, Boeing For
Single-Aisle Replacement Plans,,

KLM chief executive Peter Hartman: urging the two rivals to clarify their
single-aisle replacement strateqgies,

« citing the need to replace aging aircraft before the airline's operational
integrity is jeopardized

« he wants "to know now exactly what will be the most likely delivery dates
of these aircraft and a little bit more about the final specifications."

« US Airways has called for them both to develop a Boeing 757 successor.
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In the past everything was better ...... even the future

The world in 1985 from view of experts in 1964
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- Introduction

Air Transport System

A complex system with opposing interests of the various stakeholders
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' Introduction |

Air Transport System

A complex system with opposing interests of the various stakeholders
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Vision 2020

Challenges and Associated Goals

Quality and o Reduced passenger airfares

Affordability o Increased passenger choice
o Modernized freight operations

o Reduced time to market by 50%

The environment  © Reduction of CO2 by 50%
o Reduction of NOx by 80%
o Reduction of external noise by 50%
o Substantial progress towards ‘Green MMD’

Safety o Reduction of accident rate by 80%
o Drastic reduction in human error and the consequences

The Efficiency of o 3X capacity increase
the Air Transport o 99% of flights within 15 min of schedule

System o Less than 15’ min waiting time in the airport for short distance
flights
Security o Airborne - terrorism prevention

o Airport — prevention of unauthorized access (persons or products)
o Air navigation - safe control of hijacked aircraft
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- 5 Introduction

Opportunities
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Introduction

Ecological Challenges
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' , 3 Technology

CO,-Reduction: Parameters of Influence
Medium Flight Efficiency
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CO,-Reduction: Parameters of Influence
Medium Flight Efficiency
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Technology

CO,-Reduction: Parameters of Influence
Medium Flight Efficiency
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Aircraft Specific Technology

' ‘ . Technology
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- & Technology

Operation Related Technology
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- " Technology Impact Fuel Burn

Principal Timeframe of Aircraft Production 2000 - 2050
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' Technology Impact

How much technology do we really need? 4

Prognoses
Traffic Growth between 5% and 3,5%

Load Factor

Service Life Prognoses
PAX / Freight and Combi-Aircraft _& _

Predictions
Blockfuel

Average Seat Calculation
Distance pro hour
Flight-hours per Aircraft
Considered Aircraft Types:

Classic and New Generation,

Szodruch
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£ Technological Impact
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- B Technology Impact Fuel Burn

Technology Impact — Extrapolation 2000 - 2050
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- ¥ Technology Impact Noise

Noise Study for Generic Airports
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Overall Results for 2020 Average Noise Intensity at Frankfurt Airport

ACARE aircraft can half
the noise carpet even in
a traffic growth scenario.

However, the aircraft
must be available and
introduced into the

market. “l, | Y g’ EL.EEZEE{|é,;::phone
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o) Technology Impact Noise
Modification of Noise Sources
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- g Technology Impact Noise

Noise Technology development

0

%)
S,
c
o
E
S
@
ad
©
2
o
Z

gies (2013)

n 2dB
dges 3dB
Nozzles 3dB
Ise Contr. ?dB
an 5dB
c. (CDA) 3dB
tion 5dB

Development

of Average
Noise Level

2000 2010 2020 2030 2040

# Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e/

in der Helmhaoltz-Gemeinschaft




ACARE Strategic Research Agenda

October ‘04 : The SRA-2 High level Target Concept

Highly Highly
Very Low Customer time-
Cost ATS Oriented efficient

Ultra
Secure
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£ Summary and Outlook

The ACARE Vision goals for future air transport
B are very ambitious,
B but not sufficient in the long-term ,, green scenario®.
B They do not de-coupled traffic and fuel consumption
B and further related technologies are not readily available.
B Further noise reduction technologies are available

o ﬂﬁ e :

We need to foster creativity and innovation
B Focussed research activities required for critical issues
B Enabling technologies
B Infrastructure
B Pioneering research
B Education / Young Professionals

Can we afford ...
........ not to wait for the technological window of opportunity?
........ to miss the economical window of opportunity?
...... not to develop a sustainable air transport system?
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“In light of the fact that humanity is not able to learn from past
mistakes we can not afford to make mistakes in the future.” -

Ernst Ferstl

Thank you for
listening
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