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The two-day event will cover all aspects of aerospace activity, from commercial
aviation to military applications, its purpose being to highlight the ever-growing
amount of research into the increased electrification of aircraft and the
possibilities and challenges that brings.
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Moderator
Prof Josef Kallo, head of energy sysrtems integration, Deutsches
Zentrum Tdr Luft- und Raumfahrr (DLR). GERMANY

09:00 - Electric flight in Airbus Group

Andrew Anderson, chief operating officer, Airbus Group, GERMANY
Airbus Group is commitied to environmentally friendly aircrafi: greatly reduced
carbon emissions in flight and on the ground, significant in-flight noise level
reduction, hybrid engine is quieter than conventional aircraft engines,
additional noise reduction benefit thanks to an electric taxiing system. We
view electric aircraft as the future, to provide a possible alternative to fossil
fuels over the next 30-40 years. The E-Fan technology demonstrator 1 2 is a
hybrid-eleciric/gas version of the original, all-electric technology demonstrator
originally developed in 2011_. The hybrid version of the technology
demonstrator incorporates the following key changes and technologies:
extended flight time, and gas/electiric engine.

09:25 - Bridging the technology gap for hybrid-electric propulsion
Mark Husband, lead engineer - electrical sysrtems and rtechnologies,
Rolls-Royce pic, UK

This presentation discusses the potential aerospace journey towards hybrid-
electric aircraft and the associated power and propulsion systems. The
industry and business challenges will be presented as well as the technical
key enablers required to deliver a more integrated solution. The key power
and propulsion enablers include an integrated boundary layer ingestion (BLI1)
propulsion system and hybrid-electric gas turbines. The elecirical system is
the enabling interconnecting technology that delivers the integrated solution.
The presentation will discuss the current state of the art, future trends Iin
eleciric technology and routes to close the gap for aerospace applications.

large commercial aircraft

Dr Nareri Madavan, associare project manager, NASA, USA
The presentation will offer details of NASA's research and
technology portfolio in the area of hybrid-eleciric and distributed propulsion as
it relates to large commercial transport aircrafi.

09:50 - NASA investments in hybrid-electric technologies for m
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Aircraft GHG Emissions
The U.S. transportation sector is a significant contributor to total U.S. and
global anthropogenic GHG emissions.

Aircraft remain the single largest GHG-emitting transportation source not
yet subject to GHG standards in the U.S.

U.S. aircraft (this includes all domestic flights and international flights
originating in the U.S.) emit:

12 % of GHG emissions from the U.S. transportation sector
3 % oftotal U.S. GHG emissions.

29 9% of all global aircraft GHG emissions.
0.5 % of total global GHG emissions

hitp://www _epa.gov/otag/aviation_htm




The Titanic; 600 tons a day




Top 10 largest gas and petrol station operators worldwide in 2009, based on number of

stations

The statistics shows largest service station operators worldwide based on the number of stations in operation in

2009. At this time, Shell operated 45,000 stations worldwide.

Sinopec

ExxonMobil

BP 22,600

Chevron 19,457

Indian Oil 18,278

PetroChina 17.456

Total 14614

Nippon GCil 9,874

ConocoPhillips 9,600
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The Boeing Company

Boeing Strategy for Reducing Emissions

CO, Emissions

Carbon Neutral Timeline
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.4 '+ Clean Sky : Innovation takes off

Europe’s largest Aeronautics Research Programme ever

* Environmental objectives: 20 to 30% CO2 and noise reduction w.r.t. Year

2000 reference

« €1.6B (S 2.1B) value, split 50/50 between the Commission (cash) and

Clean Sky members and partners (in kind)
* Integrated breakthrough technologies, up to full scale demonstrators
*» 80 % of the work achieved by end 2014

* 600 participants

£l
Clean Sky




A Review of NASA's 'Atmospheric Effects of Stratosphernc Aircraft’ Project
http://www _nap edu/catalog/9604 _html

A REVIEW OF NASA'S

ATMOSPHERIC
EFFEGTS OF

S TRATOSPHERIC
AIRCRAFT oicr

Panel on Atmospheric Effects of Aviation
Board on Atmospheric Sciences and Climate

Commission on Geosciences, Environment, and
Resources

National Research Council



The word "Earth" was added to NASA by the Authorization Act of 1985
Public Law 98-361, July 16, 1984, section 110(b) (98 Stat. 426)

"(d) The aeronautical and space activities of the United States shall be conducted so as to contribute
materially to one or more of the following objectives:

(1) The expansion of human knowledge of the Earth and of phenomena in the atmosphere
and space;”

( Ronald Reagan was President and had a Republican-controlled Senate )

http:/www.au.af mil au/awc/awcgate/ amendact htm
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Similar to the impact table, read the graph
as a matrix to compare baseline and alterative
receptor noise levels.
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