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.Boeing completes expansion of Tianjin composites joint venture

. Straight & Level

sustainable aviation fuel show

....significant non-CO2 emission reductions
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Boeing completes expansion of
Tianjin composites joint venture

Boeing has completed expansion work at its Tianjin composites joint venture, allowing it to increase its production capacity

of commercial aviation composite parts.

The completion also comes as Boeing Tianjin Composites

marks its 25th anniversary. The facility is Boeing’s
first joint venture in China, and has produced more than
1.8 million components covering all of Boeing’s in-
production commercial aircraft, such as the 737 Max, 777
and 787.

Boeingadds thatover 10,000 Boeing commercial airplanes
in operation globally fly with parts and assemblies built in
China.

The airframer says the expansion completion ceremony was
held on 12 April, attended by employees, partners as well as
government officials. Media reports state the new facility
spans a floor area of around 58,000 sq m (624,000 sq ft).

The expansion comes as Boeing faces a growing fallout
over production quality issues at its commercial aircraft
programmes. A mid-flight blow-out of a door plug on
Alaska Airlines flight 1282 in January sparked increased
scrunity at Boeing, culminating in a major management
overhaul, which sees chief executive David Calhoun’s
departure at year’s end and the immediate retirement of
Boeing Commercial Airplanes boss Stan Deal.

The Tianjin facility expansion also comes as the North
American airframer navigates trade tensions between
the USA and China. For its part, Boeing states that its
activities in China have contributed more than $1.5 billion
annually in direct support of the Chinese economy.
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Electric vertical take-off and landing (eVTOL) aircraft might be a bit of'a mouthful, but we've got used to it. Despite this,

Adam Goldstein, chief executive of eVTOL developer Archer, hates the term, and wants to replace it with “flying car”.

It seems a strange choice given that neither Archer’s
Midnight - nor any of its competitors - are designed to
travel on terra firma. They don’t have wheels, for a start.
On the contrary, there have been any number of flying
car prototypes - automobiles that can with a flick of a
switch take to the air - but that sub-segment seems even
more pie-in-the-sky than the dozen or more eVTOL
types under development, all of which (China’s eHang
apart) remain uncertificated.

There is Slovakia’s dual-mode KleinVision AirCar,
which received its certificate of airworthiness from the
country’s civil aviation authority more than two years
ago but has yet to go into production.

It has been three years since European regulators

came up with a special category of certification for the
PAL-V Liberty, a roadworthy gyroplane. Little has
been heard of it since.

The same fate seems to have befallen US-based
Terrafugia, which shut down development of its
Transition flying car early in the pandemic.
Hopes may rest with Alef Aeronautics, which revealed
“the world’s real flying car” at last year’s Detroit Auto
Show.

There have been plenty of early adopters prepared to
stump up just $150 to “pre-order” Alef's $299,999
wingless wonder - or $1,500 to join the “priority
queue” - but, like the prospective customers, we're not
getting carried away by flying cars just yet.



form a key part of aviation’s journey to net zero CO2.
Not only did these tests show that our Trent XWB-84
engine can run on 1007 SAF, but the results also show
how additional value can be unlocked from SAF through
reducing non-CO2 climate effects as well”.

The research team has reported its findings in the
Copernicus journal Atmospheric Chemistry & Physics
(ACP) as part of a peer-reviewed scientific process,
and provides the first in-situ evidence of the climate
impact mitigation potential of using pure, 1007 SAF on a
commercial aircraft. The ECLIF3 programme, which also
includes researchers from the National Research Council
of Canada and the University of Manchester, conducted
in-flight emissions tests and associated ground tests in
2021.

Emission and Climate Impact of Alternative Fuels
(ECLIF)

DLR conducted extensive flight tests to characterise the
emissions of synthetic fuels in 2015 with the ECLIF1
campaign. These flight tests were continued in 2018
with the ECLIF2 campaign in collaboration with NASA,
which showed that the climate impact of condensation
trails can already be reduced by using a 50/50 blend of
kerosene and SAF.

The ECLIF3 flights took place in 2021. These flight tests
used 1007 SAF on an A350 to confirm how effectively
using unblended SAF reduces the number of ice crystals in
contrails. The first Airbus A350-941 ever built, powered
by Rolls-Royce Trent XWB-84 engines, served as the
emission source aircraft, burning commercial Jet A-1 as
reference fuel and HEFA-SPK (SAF). The DLR Falcon
20-E research aircraft was equipped with a wide range
of instruments to measure exhaust gases, volatile and
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non-volatile aerosol particles and contrail ice particles.
The Falcon took off from DLR’s Oberpfaffenhofen
site, while the Airbus A350-941 started its journey at
Toulouse Blagnac airport, with rendezvous points over
the Mediterranean and southern France. The DLR Falcon
then followed the Airbus A350-941 at several distances
behind to collect data on its emissions and condensation
trails.

Multiple flight campaigns with the DLR Falcon tracker
compared the in-flight emissions of both conventional Jet
A-1 fuel and Neste’s sustainable aviation fuel, Hydro-
processed Esters and Fatty Acids (HEFA).

Sustainable aviation fuels

The European Commission’s ReFuelEU Aviation
Regulation initiative defines sustainable aviation fuel
(SAF) as eithersynthetic aviation fuels, advanced biofuels
produced from feedstock such as agricultural or forestry
residues, algae and bio-waste, or biofuels produced
from certain other feedstocks with ‘high sustainability
potential” (e.g. used cooking oil, certain animal fats) that
meet the sustainability and GHG emissions criteria, as set
in the Renewable Energy Directive (RED).

SAF are derived fromrenewable sources as defined above.
These mainly include plant-based or waste-based fuels,
but also, in the near future, renewable synthesised e-fuels
and sustainably produced hydrogen from renewable
energy sources. Many of these sustainable aviation fuels
are free of compounds referred to as “aromatics”. Less
aromatics in the fuel means less soot in the emissions and
therefore fewer ice crystals in the condensation trails. So
using sustainable aviation fuels instead of conventional
Jet A-1 reduces two climate-warming effects of aviation
- condensation trails and carbon dioxide emissions.
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World's first in-flight study of commercial
aircraft using 100% sustainable aviation fuel
show significant non-C02 emission reductions

Results from the world’s first in-flight study of the impact
of using 1007 sustainable aviation fuel (SAF) on both
engines of a commercial aircraft show a reduction in soot
particles and formation of contrail ice crystals compared to
using conventional Jet A-1 fuel.

The ECLIF3 study, in which Airbus, Rolls-Royce, the
German Aerospace Center (DLR) and SAF producer
Neste collaborated, was the first to measure the impact of
1007 SAF use to emissions from both engines of an Airbus
A350 powered by Rolls-Royce Trent XWB engines and
followed by a DLR chase plane.

Compared to a reference Jet A-1 fuel, the number of
contrail ice crystals per mass of unblended SAF consumed
was reduced by 56 7, which could significantly reduce the
climate-warming effect of contrails.

Global climate model simulations conducted by DLR
were used to estimate the change in the energy balance
in Earth’s atmosphere - also known as radiative forcing
- by contrails. The impact of contrails was estimated
to be reduced by at least 26 percent with 1007 SAF use
compared to contrails resulting from the Jet A-1 reference
fuel used in ECLIF3. These results show that using SAF
in flight could significantly reduce the climate impact of
aviation in the short term by reducing non-CO2 effects
such as contrails, in addition to reducing CO2 emissions
over the lifecycle of SAF.

D+

“The results from the ECLIF3 flight experiments show

how the use of 100 percent SAF can help us to significantly
reduce the climate-warming effect of contrails, in addition
to lowering the carbon footprint of flying - a clear sign of
the effectiveness of SAF towards climate-compatible
aviation”, said Markus Fischer, DLR Divisional Board
Member for Aeronautics.

Mark Bentall, head of Research & Technology Programme,
Airbus, said : “We already knew that sustainable aviation
fuels could reduce the carbon footprint of aviation. Thanks
to ECLIF studies, we now know that SAF can also reduce
soot emissions and ice particulate formation that we see
as contrails. This is a very encouraging result, based on
science, which shows just how crucial sustainable aviation
fuels are for decarbonising air transport”.

“SAF is widely recognized as a crucial solution to
mitigating the climate impact of the aviation sector, both in
the short term as well as the longer term. The results from
the ECLIF3 study confirm a significantly lower climate
impact when using 1007 SAF due to the lack of aromatics
in Neste’s SAF used, and provide additional scientific data
to support the use of SAF at higher concentrations than
currently approved 507", said Alexander Kueper, Vice
President Renewable Aviation Business at Neste.

Alan Newby, Research &
Technology, said: “Using SAF at high blend ratios will

Rolls-Royce, Director



