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The presentation

A4O minutes presentation + 10 min Q&A
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Introduction
Who we are ?

Ms. Christine LIN
Student, Mechanical Engineering Program
University of Technology of Compiegne (UTC)

Mr. Chiu-Yueh BLAISE
Aeronautical Engineer with a double degree from
the University of Compiegne (UTC) and Cranfield University

AAviation enthusiast

ASeveraI student societies

AFrench International air cadet

AActuaI and future young professionals



Introduction

What is the USAIRE Student Awards?

AAn annual
International
competition

ADesigned by USAIRE
A since 2006

AGive students an
opportunity to

A Awake their spirit of
innovation

A Get closer from
Aerospace and

Defense

stakeholders.
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Thanks to our partners in 2019
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What Aviation for
tomorrow's World?
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Thanks to the sponsors of the 15th edition!
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Why did we choose to think about this topic ?
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1.New technologies
7 .Infrastructures and Implemented measures
3. Political, social or financial changes



New technologies
1 .New propulsive energy
7 .Aircraft structure Improvements

3. Systems




New technologies
New propulsive energy

AA decrease In :

2o17| % change | % change
A Engine Consumption since 2014 | since 2005

Passenger kilometres flown by billion 1,643 +20% +60%
commercial flights™

A Fuel consumption
per passenger

ABut

A Less fuel in the world

Number of city pairs served most weeks 8,603 +11% +43%
by scheduled flights™

Number of people inside L,__ 55 dB noise million 2.58 +14% +12%
contours?

Average noise energy per flight® 10° Joules 1.24 1% -14%

Full-flight CO, emissions'! million tonnes 163 +10% +16%

AAn increasing flight
demand

Full-flight ‘net’ CO, emissions with ETS million tonnes 136 +3% n/a
reductionst®!

Full-flight NO, emissions'” thousand tonnes 839 +12% +25%

U New propulsive energy
needs to be found

Average fuel consumption of litres fuel per 3.4 -8% -24%
commercial flights 100 passenger kilometres

(1) All departures from EU28+EFTA (2) 47 major European airports
(3) All departures and arrivals in EU28+EFTA (4) ETS not applicable to aviation in 2005

Source : EASA, EEA, EUROCONTROL, European Aviation Environmental Report 2019



New technologies
New propulsive energy

Biofuels
Sustainable
Aviation

Fuels
Electrofuels

Batteries

Fuel Cells

Hydrogen Liquid Hydrogen




New technologies
New propulsive energy

Biofuels
Sustainable

Aviation

Fuels
Electrofuels
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Electricity

Fuel Cells

Biofuels

E-fuels, Power to Liquids
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Renewable Fuels of NeRBiological Origin

Source : LBST/BHL 2016



New technologies
New propulsive energy

Batteries (Liion)

Charge (energy storage) — e-

= Charger =)

L w—

e- —afl— Discharge (power to the device)
m , Nano-electrofuels
Gl Electrolyte #1042
<9 L
Li-Air
Solid States

Sustainable
Aviation

Fuels

Charge
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u;"' Di§mame :

Electrofuels

Al current collector
Cu current collector

Batteries

Separator

Source : Argonne National Laboratory

Fuel Cells

Fuel Cells

Hydrogen Liquid Hydrogen
0 (0 vse )

A fuel ce"

e that ¢
chem\ca\ potemlal energy Heat (85°C)

(energy stored in molecular Water or
bonds) into electrical energy. air cooled

wate
apn
Flow field plate

Gas diffusion layer
Proton exchange membrane o Catalyst

Source : Wikipedia Membrane Electrode Assembly



New technologies
New propulsive energy
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Electrolysis




