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Founded in 2015 as a Joint Venture by Rolls-Royce plc and Liebherr-Aerospace Lindenberg GmbH

Production Plant Friedrichshafen
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...for the production of power gearboxes for the new Rolls-Royce UltraFan® engine family
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Extraordinary challenges require the best technologies

Production Plant Friedrichshafen
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Two gear teeth transmit the same power as the
entire grid of a Formula 1 race
-

UltraFan™ Power Gearboxes
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A centre of competence at Friedrichshafen, Germany

Production Plant Friedrichshafen
- Center Gear
R{ Liebherr Aerospace Lindenberg
I LIEBHERR

Liebherr-Asrospace Lindenberg GmbH.
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for the world‘s best power gearbox

Production Plant Friedrichshafen
- Center Gear
Liebherr Aerospace Lindenberg

Liebherr-Asrospace Lindenberg GmbH.
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Factors on our way to Net Zero 2050

Continuing rise in demand for aircraft

a) Fleet Forecast Demand for 42,430 new aircraft between 2024 and 2043

Source Airbus GMF
B( } ( ) ) Notes: Passenger aircraft (= 100 seats) & Freighters (= 10 tons payload) | Figures rounded to nearest 10
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Quelle: Aerospace Technology Institute — Fly Zero
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Development of radically new propulsion systems electipigheer

Quelle: pipistrel-aircraft.com

Quelle: Ehang.com

Quelle: heartaerospace.com

a) Fleet Forecast
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Increasing aircraft inventory
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Development of radically new propulsion systems s
=2FE
IATA
Chart of the Week 22 November 2024
Evolution of hydrogen aircraft fleet to 2050

By 2050, Up to 38% Of Ai rcraft COUId A “regional first” strategy
Run on Hydrogen or Electricity

70000 \ 20% Large Single Aisle

. .. ) e
By 2050, up to 38% of aircraft could run on hydrogen or electricity. To power them, we’ll need a new solar 60000 1 8%
. - . . L . 3 ¥ % o Medium Single Afsle
energy capacity half the size of Belgium. Overall, the shift to green aviation could require up to 1,700TWh 2 50000 4% B
. . 2 B Small Single Aisle
of clean energy, equivalent to 10-25 of the world’s largest wind farms or up to 15,000km2 of solar farms. £ 40000 v 12% § s SRIBg A
Large airports could consume up to 10 times more electricity than they do today if they invest in their 5 a0000 5 ::: g
o o 40%
own on-site hydrogen manufacturing and charging infrastructure. 5 o B
£ 200000 S Small Regional
2 4% &
10000 20%
Quelle: World Economic Forum )
0 0%
2015 2020 2025 2030 2035 2040 2045 2050 0%
mmmm Total number of aircraft Number of hydrogen aircraft e Hydrogen aircraft (% of total)
a) Fleet Forecast .
Quelle: IATA Economics Report

Demand for 42,430 new aircraft between 2024 and 2043

AIRBUS

Increasing aircraft inventory
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Typical life span of commercial aircraft

Chart 1: Age at Retirement
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Cost of alternative fuels

a) Fleet Forecast

80,000
70,000

Biojet production costs expected to be =3x vs kerosene jet fuel

in 2030 while synthetic jet fuel could be more than 5x higher
Kerosene jet fuel vs. biojet vs. synthetic jet fuel prices [2025-2050]
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Life span
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Factors on our way to Net Zero 2050

Cost of alternative fuels Life span

in 2030 while synthetic jet fuel could be more than 5x higher . -
Kerosene jet fuel vs. biojet vs. synthetic jet fuel prices [2025-2050] Chart 1: Age at Retirement
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Ultrafan Demonstrator Programme
= Combines several key technologies

= Step change in fuel burn _ _

2nd gen high strength Ni
alloy

=  and emissions

Low-speed composite

Lean burn
fan'system

Hybrid ceramic combustion

bearings

P\
> & e High-speed multi-stage IP
: i, E? 8 “ turbine system
Advance3 Core ‘

7

>

HPT CMC segments &
cast bond blade

Core Mounted Accessories

Source: Rolls-Royce
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Ultrafan Demonstrator Programme
Scalable

= EU Clean Aviation project HEAVEN
=  Demonstrating scalability to single aisle size

= Combines several key technologies
= Step change in fuel burn
= and emissions

Source: Boeing
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Ultrafan Demonstrator Programm
Scalable

= EU Clean Aviation project HEAVEN
= Demonstrating scalability to single aisle size

= Combines several key technologies
= Step change in fuel burn
= and emissions

Flexible and market ready fast
Ready for SAF
Potential for Zero Emission Fuels

For re-engining or new developments

Source: Boeing
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= Net Zero in commercial aviation requires efforts in all area
- personal behaviour
- alternative technologies
- alternative fuels
- Efficient, advanced propulsion systems

= Advanced combustion engine technologies must be part of our net zero strategy
- due to availability
- in combination with alternative fuels

= This requires further innovation
- also in manufacturing
- and especially for any new components
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