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Boeing wants to build its next 
airplane in the 'metaverse'  
“In Boeing Co's (BA.N) factory of the 
future, immersive 3-D engineering 
designs will be twinned with robots 
that speak to each other, while 
mechanics around the world will be 
linked by $3,500 HoloLens headsets 
made by Microsoft Corp (MSFT.O). 
It is a snapshot of an ambitious new 
Boeing strategy to unify sprawling 
design, production and airline 
services operations under a single 
digital ecosystem - in as little as two 
years.” 
Source: Reuters 

 
NASA’s Aviation Tech to Roll 
Out to Airports, Save Time for 
Passengers  
““NASA’s partnership with the FAA is 
constantly delivering for the 
American people, improving the 
efficiency of the commercial airline 
industry for the environment and 
passengers across the country,” 
Nelson said. “Our flight scheduling 
technology, which makes it possible 
for personnel to better coordinate the 
movements of aircraft while they’re at 
the airport, will soon help ensure more 
passengers get off the ground and 
home for the holidays faster and more 
efficiently than ever before.” 
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Aviation system performance 
metrics analysis and 
comparative study  
“The statistical analysis and data 
mining of civil flight operation data 
are very important for studying the 
operation efficiency of airports, 
airlines and air traffic management 
systems. First, the composition of the 
Federal Aviation Administration ASPM 
system was studied, and five modules 
“Airport Analysis, Taxi Times, Individual 
Flights, City Pair Analysis and 
Cancellations” were briefly 
introduced. Then, the composition of 
time elements in each stage of flight 
was analyzed, and the calculation 
methods of key data were given. 
Taking “Airport Analysis” module as an 
example, this paper briefly analyzed 
ASPM's web data system. Finally, 
some measures and suggestions were 
put forward in view of the 
shortcomings in the construction of 
China's civil aviation flight operation 
information system.” 
Source: SPIE Digital Library 

 
Technological and 
educational challenges 
towards pandemic-resilient 
aviation  
“While COVID-19 has devastating 
effects on aviation, several recent 
studies have highlighted the potential 
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Airline Business Covid-19 
recovery tracker: November 
2021 update  
“Our regular examination of the latest 
global data for several key airline 
market indicators, including traffic 
and capacity in passenger and 
cargo markets, in-service and stored 
fleets, jet fuel costs, and share price 
trends for the world’s largest groups.” 
Source: Flight Global 

 
Losses Reduce but Challenges 
Continue - Cumulative $201 
Billion Losses for 2020-2022  
“The International Air Transport 
Association (IATA) announced its 
latest outlook for airline industry 
financial performance showing 
improved results amid the continuing 
COVID-19 crisis: 

• Net industry losses are 
expected to reduce to $11.6 
billion in 2022 after a $51.8 
billion loss in 2021 (worsened 
from the $47.7 billion loss 
estimated in April). Net 2020 
loss estimates have been 
revised to $137.7 billion (from 
$126.4 billion). Adding these 
up, total industry losses in 
2020-2022 are expected to 
reach $201 billion. 

• Demand (measured in RPKs) 
is expected to stand at 40% 
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NASA and the FAA completed nearly 
four years of surface operations 
research and testing to calculate 
gate pushbacks through time-based 
metering at busy hub airports, so that 
planes can roll directly to the runway 
to take off and avoid excessive taxi 
and hold times, reducing fuel use, 
emissions, and passenger delays.  
"As we deploy this software, the travel 
experience gets better for passengers 
all the while aviation's emissions 
decrease. It's a win-win," said FAA 
Administrator Steve Dickson. "NASA 
remains a critical partner in the FAA's 
efforts to build a sustainable aviation 
system.” 
Source: NASA 

 
Are rocket scientists and brain 
surgeons really that much 
smarter than the rest of us?  
“Researchers tested the cognition of 
neuroscientists and aerospace 
engineers using the Great British 
Intelligence Test, which measures 
spatial planning, working memory, 
attention, and emotion processing 
abilities, among other things. They 
compared the results of 748 
neuroscientists and aerospace 
engineers to those of more than 
18,000 members of the British public, 
and they found that aerospace 
engineers didn't score significantly 
higher than the public in any areas, 
while neurosurgeons were able to 
solve problems faster, but showed a 
slower memory recall speed. 
As an aspiring neurosurgeon herself, 
lead author Dr Inga Usher found the 
results "quite funny, really," and says 
she "love[s] that, compared to the 
general population [the scores are] 
pretty evenly matched.” 
Source: CBS News 

 
The 5 most-read aerospace 
stories of 2021  
“The future of aerospace could look 
very different, and 2021 was the year 
that we gained a better 
understanding of what it might look 
like. Sustainable aviation fuel (SAF) 
and hydrogen propulsion emerged as 
serious contenders in the race to 
decarbonise aviation, while radical 
rocket concepts offered new ways of 
venturing further into space.” 
Source: Institution of Mechanical Engineers 
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New model simulates 
phenomena in a shock wave  

of the pandemic-induced break for 
rethinking air transportation, hopefully 
orchestrating changes towards the 
construction of a more pandemic-
resilient aviation system. Here, 
pandemic-resilient means that 
aviation stakeholders can sustain the 
impact of an epidemic or pandemic 
outbreak through a more informed 
reallocation of their resources and 
more collaborative decision making, 
while being able to minimize the 
impacts of external events. Our study 
contributes to the literature by 
discussing the challenges associated 
with technological innovation and 
education of aviation professionals, 
on the way towards pandemic-
resilient aviation. We discuss issues 
surrounding technologies for smarter 
aircraft, smarter airports, and smarter 
airlines.” 
Source: Elsevier 
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Optimal Design of 
Computational Fluid 
Dynamics: Numerical 
Calculation and Simulation 
Analysis of Windage Power 
Losses in the Aviation  
“Based on the theory of 
computational fluid dynamics (CFD), 
with the help of the Fluent software 
and the powerful parallel computing 
capability of the super cloud 
computer, the single-phase flow 
transient simulation calculation of the 
windage power loss of the 
engagement spiral bevel gear pair 
(SBGP) was performed. The two-
equation SST k-ω turbulence model 
based on the assumption of eddy 
viscosity was adopted, which was 
improved from the standard k-ε 
model combined with the Wilcox k-ω 
model. The SST k-ω turbulence model 
inherited the respective advantages 
of the Wilcox k-ω model in the near-
wall region and the k-ε model in the 
free shear layer and could more 
accurately describe the resistance 
and separation effect of the gear 
tooth surface on the airflow. The 
simulation analyzed the airflow 
characteristics around SBGP and the 
mechanism of the windshield to 
reduce the windage loss of the gear. 
It also studied the influence of the 
windshield clearance and opening 
size on the windage power loss. Then 
the orthogonal experimental analysis 
method was adopted to perform 
numerical simulation analysis. The 
windage torque was studied under 
different clearance values between 

of 2019 levels for 2021, rising 
to 61% in 2022. 

• Total passenger numbers are 
expected to reach 2.3 billion 
in 2021. This will grow to 3.4 
billion in 2022 which is similar 
to 2014 levels and 
significantly below the 4.5 
billion travelers of 2019. 

• Robust demand for air cargo 
is expected to continue with 
2021 demand at 7.9% above 
2019 levels, growing to 13.2% 
above 2019 levels for 2022.” 

Source: IATA 

 
November 2021 Air Travel 
Consumer Report  
“The Air Travel Consumer Report is a 
monthly product of the Department 
of Transportation’s Office of Aviation 
Consumer Protection (OACP). The 
report is designed to assist consumers 
with information on the quality of 
services provided by the airlines. The 
report is divided into sections (Flight 
Delays, Mishandled Baggage 
Wheelchairs and Scooters, Oversales, 
Consumer Complaints, Customer 
Service Reports to the Transportation 
Security Administration, and Airline 
Reports of the Loss, Injury, or Death of 
Animals During Air Transportation). The 
sections concerning flight delays, 
mishandled baggage, wheelchairs 
and scooters and oversales are 
based on data collected by the 
Department’s Bureau of 
Transportation Statistics. The section 
concerning consumer complaints is 
based on data compiled by the 
Office of Aviation Consumer 
Protection. The section concerning 
customer service reports to the 
Department of Homeland Security’s 
Transportation Security Administration 
(TSA) is based on data provided by 
TSA. The section that deals with 
animal incidents during air transport is 
based on reports airlines are required 
to submit to the OACP. Each section 
of the report is preceded by a brief 
explanation of how to read and 
understand the information 
provided.” 
Source: THE OFFICE OF AVIATION CONSUMER 
PROTECTION 

 
Global Commercial Aircraft 
Leasing Growth Opportunities  
“Lessors are struggling to maintain 
liquidity amidst the weak economic 
scenario in aviation. Airline-owned 
leasing firms are selling off their leasing 
arms to consolidate and streamline 
their core air travel operations. The 
critical situation has led to some M&A 
scenarios in the aircraft leasing 
industry. Lessors and airlines are 
dependent on various institutions such 
as banks, capital markets, debts, and 
asset-backed security (ABS). In the 
pre-pandemic scenario, banks were 
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“Much of the study in the field of 
hypersonics focuses on 
understanding the disturbances in the 
flow of gases near the surface of the 
vehicle –the boundary layer-- rather 
than what’s happening in the shock, 
which typically occurs in the front of 
the vehicle. 
Researchers at the University of Illinois 
Urbana-Champaign and Liverpool 
developed a model to understand 
the origins of molecular fluctuations in 
the shock and found them to be at 
much lower frequencies than in the 
corresponding boundary layer flow.” 
Source: The Grainger College of Engineering 

 
New method to predict stress 
at atomic scale  
“The amount of stress a material can 
withstand before it cracks is critical 
information when designing aircraft, 
spacecraft, and other structures. 
Aerospace engineers at the University 
of Illinois Urbana-Champaign used 
machine learning for the first time to 
predict stress in copper at the atomic 
scale. 
According to Huck Beng Chew and 
his doctoral student Yue Cui, 
materials, such as copper, are very 
different at these very small scales. 
“Metals are typically polycrystalline in 
that they contain many grains,” Chew 
said. “Each grain is a single crystal 
structure where all the atoms are 
arranged neatly and very orderly.  But 
the atomic structure of the boundary 
where these grains meet can be very 
complex and tend to have very high 
stresses.”.” 
Source: The Grainger College of Engineering 
 
Reaching space to become a 
reality for Purdue aerospace 
engineer  
“Purdue University’s Steven Collicott 
was 8 years old when he saw Neil 
Armstrong step onto the moon and 
dreamed of reaching the stars. Now, 
both he and his research are going to 
make a giant leap into space aboard 
a Virgin Galactic craft. 
Collicott, a professor of aerospace 
engineering in the School of 
Aeronautics and Astronautics, was 
selected Wednesday to receive an 
award by NASA’s Flight Opportunities 
program giving him the chance to fly 
into suborbital space and back on a 
Virgin Galactic craft while 
conducting a zero-gravity 
experiment. 
Collicott was the only applicant in this 
round of selections to receive the 
chance to take a suborbital flight 
sponsored by NASA. His research was 
selected as part of a competitive 
nationwide process. 
The selection will make Collicott the 
first Purdue faculty member to take a 
trip to space.” 
Source: Purdue University 

the windshield and the gear tooth 
surface, as well as the large end and 
the small end. The variance analysis 
was performed on the numerical 
simulation data. The results showed 
that when the windshield clearance 
value was 1 mm and the 
engagement opening was 30°, the 
windage torque was the smallest, and 
the effect of reducing the windage 
power loss was the best.” 
Source: MDPI 

 
Aviation Support Equipment 
Test Based on System 
Engineering  
“In this paper, the system engineering 
method is used to analyze the current 
situation and existing problems of 
aviation support equipment test, and 
the key problems that need to be 
paid attention to in the development 
of aviation support equipment test 
are put forward, hoping to further 
promote the aviation support 
equipment test work.” 
Source: Springer Link 

 
The ejection of large non-
oscillating droplets from a 
hydrophobic wedge in 
microgravity  
“When confined within containers or 
conduits, drops and bubbles migrate 
to regions of minimum energy by the 
combined effects of surface tension, 
surface wetting, system geometry, 
and initial conditions. Such capillary 
phenomena are exploited for passive 
phase separation operations in micro-
fluidic devices on earth and macro-
fluidic devices aboard spacecraft. 
Our study focuses on the migration 
and ejection of large inertial-capillary 
drops confined between tilted planar 
hydrophobic substrates (a.k.a., 
wedges). In our experiments, the brief 
nearly weightless environment of a 
2.1 s drop tower allows for the study of 
such capillary dominated behavior 
for up to 10 mL water drops with 
migration velocities up to 12 cm/s. We 
control ejection velocities as a 
function of drop volume, substrate tilt 
angle, initial confinement, and fluid 
properties. We then demonstrate how 
such geometries may be employed 
as passive no-moving-parts droplet 
generators for very large drop 
dynamics investigations. The method 
is ideal for hand-held non-oscillatory 
‘droplet’ generation in low-gravity 
environments.” 
Source: Nature Microgravity 

 
In-orbit demonstration of an 
iodine electric propulsion 
system  
“Propulsion is a critical subsystem of 
many spacecraft1,2,3,4. For efficient 
propellant usage, electric propulsion 
systems based on the electrostatic 

key financial providers to the aviation 
industry and were extending credits 
with less scrutiny. However, the 
situation changed post-pandemic, 
banks are now taking a much more 
conservative approach. The COVID-
19 pandemic has brought the banks 
to a very cautious state concerning 
the aviation industry. This has shifted 
the focus of banks to largely state-
owned carriers with sufficient support 
and access to funds. Highly rated 
leasing firms, with a diverse portfolio 
and financing options and efficient 
risk and asset management will be in 
a better position to leverage the post-
pandemic aviation market. In 2020, 
capital markets increased their 
contribution to the aviation industry.” 
Source: Frost & Sullivan 
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Air Travel Forecast: When Will 
Airlines Recover from Covid-
19?  
“Global commercial air traffic 
plummeted in the first quarter of 2020 
as the Covid-19 pandemic took hold. 
In May 2020, we began making 
regular forecasts of how soon aviation 
demand would recover based on 
four potential scenarios and the latest 
information. We’re now publishing 
those forecasts in this dashboard, 
which we’ll update regularly. 
Here are the latest developments as 
of November 2021. 

• This year’s global airline 
revenue is expected to land 
near the 2020 total, a 
disappointing outcome for a 
year that began with 
optimism for a faster travel 
rebound based on the arrival 
of Covid-19 vaccines. Since 
our previous forecast, the 
projected global revenue for 
2021 in the baseline recovery 
scenario continues to drop, 
falling an additional $5 billion, 
to $230 billion. That would 
represent just 34% of the 
industry’s total revenue in 
2019 (see panel 1 above). 
Last year’s global airline 
revenue totaled 33% of 
2019’s revenue. 

• We expect air travel demand 
in Asia to pick up as China 
rebounds after Covid-19 
lockdowns curbed air traffic 
(see panel 3). In Europe, the 
travel recovery has flattened 
since the summer, although 
we’re projecting slight 
improvement as countries’ 
travel restrictions continue to 
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Boeing And Titomic Partner To 
Investigate Sustainable 
Titanium 3d Printing For Space  
“Aerospace manufacturer Boeing 
has partnered with Titomic, the 
Melbourne-based firm behind the 
Titomic Kinetic Fusion (TKF) 3D printing 
process, to further advance additive 
manufacturing in the space sector. 
Together, the companies will 
investigate the use of sustainable 
titanium powders for the 3D printing of 
parts for space systems. 
Titomic was recently awarded a 
$2.325 million Modern Manufacturing 
Initiative grant by the Australian 
government, which it will use to 
research and commercialize 
components for space vehicles and 
satellites using a local titanium mineral 
resource.” 
Source: 3D Printing Industry 

 
How scientists designed the 
orbit of theChang'E 5 mission  
“In the early morning of November 24, 
2020, the Chang'E 5 lunar probe was 
launched from the Wenchang Space 
Launch Center and successfully 
executed a 23-day journey of lunar 
sample return (LSR) mission. In a 
review paper recently published in 
Space: Science & Technology, Dr. 
Zhong-Sheng Wang and his 
colleagues from the Beijing Institute of 
Spacecraft System Engineering, 
addresses three key orbit design 
technologies in the Chang'E 5 mission, 
including orbit design for lunar orbit 
rendezvous and docking (RVD), orbit 
design for precision lunar landing and 
inclination optimization, orbit design 
for Moon-to-Earth transfer.” 
Source: EurekAlert! 
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IATA’s digital Covid Travel Pass 
could spark meaningful 
recovery of international travel  
The International Air Transport 
Association (IATA) has stated its digital 
Covid Travel Pass will be ready ‘within 
weeks’. The pass, in the form of a 
mobile app, should alleviate the 
severity of travel restrictions and 
quarantine measures while boosting 
traveler confidence. 
Travel pass should bolster recovery 
efforts 
IATA’s Travel Pass is not the golden 
ticket to an instant recovery for the 
global travel sector, but it will no 
doubt help.” 
Source: Aerospace Technology 

acceleration of ions formed during 
electron impact ionization of a gas 
are particularly attractive5,6. At 
present, xenon is used almost 
exclusively as an ionizable propellant 
for space propulsion2,3,4,5. However, 
xenon is rare, it must be stored under 
high pressure and commercial 
production is expensive7,8,9. Here we 
demonstrate a propulsion system that 
uses iodine propellant and we present 
in-orbit results of this new technology. 
Diatomic iodine is stored as a solid 
and sublimated at low temperatures. 
A plasma is then produced with a 
radio-frequency inductive antenna, 
and we show that the ionization 
efficiency is enhanced compared 
with xenon. Both atomic and 
molecular iodine ions are 
accelerated by high-voltage grids to 
generate thrust, and a highly 
collimated beam can be produced 
with substantial iodine dissociation. 
The propulsion system has been 
successfully operated in space 
onboard a small satellite with 
maneuvers confirmed using satellite 
tracking data.” 
Source: Nature 

 
Structural Design and 
Aerodynamic Validation of 
Morphing Compressor Blades 
Concepts  
“Current international environmental 
goals aim to reduce polluting 
emissions from transportation. In order 
to comply with these goals and make 
aviation more environmentally 
friendly, it is necessary to improve 
aircraft performance. Since today’s 
aircraft are designed by following a 
single design point development 
process, one way in which efficiency 
can be improved is to realize high 
performance during all or most flight 
phases. For this, it is necessary to 
proceed towards a development 
process that can adapt to different 
flying conditions and requirements 
and that can also cover 
multidisciplinary aspects. Since an 
engine’s performance and therefore 
the compressor performance is 
crucial for an aircraft’s overall 
efficiency, it is possible to increase 
performance by designing 
compressor blades capable of 
adapting themselves to different 
flying conditions, such as cruise and 
take-off or climbing. Within the frame 
of the Sustainable and Energy 
Efficient Aviation Excellence Cluster, 
funded by the Deutsche 
Forschungsgemeinschaft (DFG, 
German Research Foundation) under 
Germany´s Excellence Strategy – EXC 
2163/1 - Sustainable and Energy 
Efficient Aviation – Project-ID 
390881007, the use of structurally 
integrated actuators made of piezo-
electric materials or shape memory 

loosen, such as in the UK. The 
US’s reopening to 
vaccinated international 
travelers this month should 
also contribute to increased 
global air travel.” 

Source: Bain & Company 
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Aviation Sustainability and the 
Environment, CAPA 06-Jan-
2022  
“JetBlue launches 'Sustainable Travel 
Partners' programme 
airBaltic increases sustainable 
aviation fuel use by 20% in 2021 
Wizz Air CO2 emissions per pax km 
down 25% in Dec-2021 
New Agartala Airport terminal to run 
on solar power from Apr-2022 
Denmark sets SAF targets for domestic 
flights for 2025 and 2030.” 
Source: CAPA 
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Network Operations Report - 
November 2021  
“Traffic in November was at 77.2% of 
November 2019 levels. In November, 
the network traffic was aligned with 
the baseline of the latest 
EUROCONTROL traffic scenarios 
published on 15 October 2021. On 
average, the network saw 20,679 
flights/day. The peak day was 05 
November (23,857 flights) with traffic 
at 81.5% of 2019 levels. Fridays were 
the busiest days throughout the 
month with an average of 22,916 
flights/day. Ryanair remained the 
busiest carrier in November with on 
average 2,095 flights/day and was 
above its 2019 traffic level (+2.8%), 
followed by Turkish Airlines (1,021 
flights/day), Lufthansa (924 
flights/day) and easyJet (767 
flights/day). The busiest airport was 
Amsterdam/Schiphol (990 flights/day) 
followed by Frankfurt/Main (963 
flights/day), Paris/Charles de Gaulle 
(934 flights/day) and IGA Istanbul (906 
flights/day). There were a total of 
191,507 minutes of ATFM delayi in 
November. The flow measures were 
mainly at IGA Istanbul airport, 
Istanbul/Sabiha Gökcen airport and 
in Paris ACC. En-route delays 
accounted for 34.9% these ATFM 
delays and airports for 65.2%. Network 
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FlyZero concept promises 
carbon-free flights  
“According to ATI, up to 279 
passengers could fly between London 
and San Francisco, USA direct or 
Auckland, New Zealand with one stop 
with the same speed and comfort as 
current aircraft. 
Developed by a team collaborating 
on the FlyZero project, the concept 
shows the potential of green liquid 
hydrogen for air travel as it is a 
lightweight fuel with three times the 
energy of kerosene and sixty times the 
energy of batteries per kilogramme. 
Furthermore, no CO2 is produced 
when hydrogen is burned.” 
Source: The Engineer 

 
Domestic flights must be 
“completely green” by 2030, 
says Danish Prime Minister  
“In her New Year address, Denmark’s 
Prime Minister, Mette Frederiksen, said 
the government will set an ambitious 
goal this year that by 2025 Danes must 
be able to “fly green” on a domestic 
route and by 2030 at the latest “fly 
completely green” domestically. The 
2030 target has been interpreted that 
all flights within Denmark must be fossil 
fuel-free by the end of this decade. 
She also revealed “a new and 
ambitious” carbon tax would be put 
forward during 2022 to ensure climate 
polluting companies pay for their 
emissions. Domestic flights in 2019 
totalled around 30,000 although the 
number has halved during the Covid 
pandemic. National carrier SAS 
welcomed the announcement as 
“very positive” and said it looked 
forward to a dialogue with the 
government on how the 2030 goal 
could be achieved, although the 
airline stressed it would require 
investment in the large-scale 
production of electrofuels.” 
Source: Green Air News 

 
Qantas and Air New Zealand 
prioritise sustainable aviation 
fuels for their decarbonisation 
strategies  
“Asia-Pacific neighbours Qantas and 
Air New Zealand have announced 
significant new decarbonisation 
initiatives, both of them heavily reliant 
on sustainable aviation fuel and both 
advocating establishment of local 
SAF production, reports Tony 
Harrington. Qantas will purchase up 
to 30 million litres of blended SAF from 

alloys, which are embedded onto 
compressor blades for modifying their 
shapes, is being investigated. The 
goal of this study is to increase the 
aerodynamic performance of the 
blade by structurally changing its 
shape, so that it offers an optimal 
geometry under diverse flow 
conditions. By expanding or 
contracting surface integrated 
actuators, it is possible to achieve 
different blade geometries that 
correspondingly satisfy the necessary 
design and off-design operating 
conditions. Possible geometric 
changes include but are not limited to 
modifications of camber, spanwise 
turning and stagger.” 
Source: DLR Electronic Library 
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Evaluation of Aviation 
Emissions and Environmental 
Costs in Europe Using OpenSky 
and OpenAP  
“In this paper, we propose a data-
driven approach that estimates 
cruise-level flight emissions over 
Europe using OpenSky ADS-B data 
and OpenAP emission models. Flight 
information, including position, 
altitude, speed, and the vertical rate 
are obtained from the OpenSky 
historical database, gathered at a 
sample rate of 15 s. Emissions from 
each flight are estimated at a 30-s 
time interval. This study makes use of 
the first four months of flights in 2020 
over the major part of Europe. The 
dataset covers the period before and 
at the start of the COVID-19 
pandemic. The aggregated results 
show cruise-level flight emissions by 
different airlines, geographic regions, 
altitudes, and timeframe (e.g., 
weeks). We also estimate 
environmental costs associated with 
aviation in Europe by using marginal 
cost values from the literature. 
Overall, we have demonstrated how 
open flight data from OpenSky can 
be employed to rapidly assess 
aviation emissions at varying spatio-
temporal resolutions on a continental 
scale.” 
Source: MDPI 

 
The U.S. Energy System and the 
Production of Sustainable 
Aviation Fuel From Clean 
Electricity  
“Jet fuel is relatively small in terms of 
energy consumption and carbon 
dioxide emissions (10% of U.S. 
transportation sector in 2021, 

departure punctuality remained 
stable at around 79% and there was a 
marginal increase in arrival 
punctuality around 83%. With fewer 
airspace constraints, the network 
excess fuel burn indicator remained 
low compared to 2019.” 
Source: Euro Control 

 
 

UAS   
 

 
European Commercial 
Unmanned Aircraft System 
(UAS) Growth Opportunities  
“The European Union Aviation Safety 
Agency has introduced a 
standardized regulatory framework 
for commercial unmanned aerial 
systems (UAS), driving the widespread 
adoption of drones for commercial 
purposes in Europe. Germany, 
France, and the United Kingdom are 
the most prominent commercial UAS 
markets in the region, while innovative 
drone start-ups are on the rise in 
Switzerland. The need to reduce 
carbon emission and adopt 
ecological solutions is expected to 
push European governments to ease 
regulatory restrictions and encourage 
businesses across industries to adopt 
UAS applications. Technological and 
artificial intelligence advancements 
in UAS platforms are primary growth 
drivers for the commercial UAS 
market, lowering the costs of drone 
programs by enabling autonomous 
drone operations that do not require 
highly skilled pilots. However, Brexit 
trade complications and significant 
delays in the production and delivery 
of drone platforms resulting from the 
global chip shortage and supply 
chain disruptions due to COVID-19 
threaten the market growth of 
commercial UAS in Europe.” 
Source: Frost & Sullivan 
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bp for flights from London Heathrow 
Airport over a three-year period 
commencing early in 2022. The 
Australian airline has committed to 
buy an initial 10 million litres from early 
next year and has options to take the 
same volumes in 2023 and 2024 as 
part of a strategic partnership with the 
oil company. Air New Zealand has 
committed that by 2030, SAF will 
represent 10% of its total fuel uplift. It 
has also announced plans to set a 
new, science-based carbon 
reduction target, which requires an 
absolute reduction in emissions 
without reliance on carbon offsets. 
The carrier has also detailed a fleet 
renewal plan which promises a switch 
to electric of hydrogen propulsion for 
its regional flights by 2030.” 
Source: Green Air News 
 
Aviation could consume up to 
one-sixth of the remaining 1.5C 
temperature budget, warn 
scientists  
“Pre-pandemic, aviation was 
responsible for nearly one gigaton of 
CO2 emissions annually, around 2.4% 
of the global total, although through 
its additional non-CO2 impacts it 
contributes around 4% to human-
induced global warming, a share that 
is increasing. A paper published in 
Environmental Research Letters 
suggests emissions produced by the 
aviation industry must be reduced 
each year if they are not to increase 
warming further, otherwise the sector 
could consume up to one-sixth of the 
remaining budget to limit warming to 
1.5°C by 2050. The UK researchers 
behind the study developed a simple 
technique for quantifying the 
temperature contribution of historical 
aviation emissions, including both 
CO2 and non-CO2 impacts. They 
then modelled a number of potential 
post-Covid industry recovery 
scenarios and their climate impacts 
through to 2050, together with the 
potential effects of the industry 
scaling up the use of low-carbon fuels. 
The authors show that the only way to 
‘freeze’ the temperature increase 
from the sector is to decline emissions 
by about 2.5% per year. However, 
they found a 90% mix of carbon 
neutral fuels by 2050 could achieve a 
similar outcome, with no further 
temperature increase from the 
sector.” 
Source: Green Air News 
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expected to increase to 14% by 2050). 
Still airlines have ambitious goals to 
reduce their greenhouse footprints 
from carbon-neutral growth 
beginning this year to reducing 
greenhouse gas emission for 
international flights by 50% by 2050 
compared to 2005 levels. The 
challenge is heightened by the 
longevity of the current fleet (30–
50 years) and by the difficulty in 
electrifying the future fleet because 
only 5% of the commercial aviation 
greenhouse gas footprint is from 
regional flights that might, 
conceivably be electrified using 
foreseeable technology. Therefore, 
large amounts of sustainable aviation 
fuel will be needed to reach the 
aggressive targets set by airlines. Only 
3 million gallons (11.4 ML) of 
sustainable aviation fuel (SAF) (with a 
heat of combustion totaling about 
400 TJ = 0.0004 EJ) was produced in 
the U.S. in 2019 for a 26 billion gallon 
per year market (3.6 EJ/year). Fischer-
Tropsch and ethanol oligomerization 
(alcohol-to-jet) are considered for 
producing SAF, including the use of 
renewable electricity and carbon 
dioxide. In sequencing the energy 
transition, cleaning the U.S. grid is an 
important first step to have the largest 
greenhouse gas emissions reduction.” 
Source: OSTI 
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Future trends and scenarios in 
aviation  
“The presentation discusses future 
energy trends and scenarios in 
aviation. Aviation has a significant 
share in global oil demand. Typically, 
aviation forecasts and scenarios 
predict traffic development, but not 
energy consumption. Traffic forecasts 
predict medium- and long-term 
aviation demand growth between 
2.8 % and 5.2 %. Updated medium- 
and long-term forecasts - considering 
Covid-19 - expect a small decline in 
growth rates (e.g. Boeing CMO 2021 
4.0% p.a. vs. CMO 2019 4.6 %). 
Aviation has increased energy 
efficiency and decoupled energy 
consumption from traffic 
development. Main contributing 
factors were engine technology and 
aerodynamics, flight efficiency by 
operations and air traffic 
management. As things stand, 
alternative energy carriers will be 
limited in their commercial use to 
small regional aircraft (battery-
electric power) or short-medium haul 
jets (hydrogen), if at all. Sustainable 
aviation fuels are the most likely 
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UH Researcher Pushes Limit of 
When Water Will Freeze  
““Experimental probing of freezing 
temperature of few nanometer water 
droplets has been an unresolved 
challenge. Here, through newly 
developed metrologies, we have 
been able to probe freezing of water 
droplets from micron scale down to 2 
nm scale,” said Ghasemi.  
Previously Ghasemi created an ice-
repelling material for aerospace 
applications using a new concept 
called stress localization. His current 
findings contribute to a greater 
understanding of natural phenomena 
and provide guidelines 
for further design of anti-icing systems 
for aviation, wind energy and 
infrastructures and even 
cryopreservation systems.” 
Source: International Federation of Robotics 
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100-seat electric plane will be 
ready by 2027, says US start-up  
“An all-electric plane capable of 
carrying 100 people may be 
available within six years, significantly 
accelerating the timeline for the 
introduction of a non-kerosene 
powered commercial airliner. 
United States start-up Wright Electric 
plans to retrofit electric motors into a 
BAe 146 regional aircraft originally 
manufactured by BAE Systems, 
replacing its four jet engines and 
transforming it into a zero-emissions 
model. 
Wright Electric plans to build a fleet of 
the converted planes, which will have 
a range of about one hour or 460 
miles (740km), while using the 
revamped model - renamed the Spirit 
- as a stepping stone towards a 
previously planned clean-paper 
aircraft a few years later, chief 
executive officer Jeffrey Engler said in 
an interview.” 
Source: The Straits Times 

 
Electric Airplanes Won’t Make 
Much of a Dent in Air Travel for 
Decades to Come  
“Exaggeration has become the 
default method for news reporting, 
and the possibility of commercial 
electric flight has been no exception, 
with repeated claims that these new 
planes will utterly change how we 
live. 
In 2017, Boeing and JetBlue funded 
Zunum Aero, a U.S. company that 
promised nothing less than 
transforming air travel with short-haul 
electric planes capable of carrying 12 

alternative for a decarbonization of 
aviation in a reasonable timeframe.” 
Source: DLR Electronic Library 
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Data-Driven Analysis of 
Departure Procedures for 
Aviation Noise Mitigation  
“The mitigation of aviation 
environmental effects is one of the 
key requirements for sustainable 
aviation growth. Among various 
mitigation strategies, Noise 
Abatement Departure Procedures 
(NADPs) are a popular and effective 
measure undertaken by several 
operators. However, a large variation 
in departure procedures is observed 
in real operations. This study 
demonstrates the use of OpenSky 
ADS-B departure data for comparison 
and quantification of the differences 
in trajectories and the resulting 
community noise impact between 
real-world operations and NADPs. 
Trajectory comparison is 
accomplished in order to gain insights 
into the similarity between NADPs and 
real-world procedures. Clustering 
algorithms are employed to identify 
representative departure procedures, 
enabling efficient high-fidelity noise 
modeling. Finally, noise results are 
compared in order to quantify the 
difference in environmental impacts 
arising from variability in real-world 
trajectories. The methodology 
developed enables more efficient 
and accurate environmental 
analyses, thereby laying the 
foundation for future impact 
assessment and mitigation efforts.” 
Source: MDPI 
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A novel aerial manipulator 
system compensation control 
based on ADRC and 
backstepping  
“This paper proposes a fully-actuated 
control method for a novel aerial 
manipulation system (AMS). A 
customized carbon frame structure 
supports the servo actuators, on 
which eight propellers group into pairs 
located. We present kinematics and 
dynamics modeling of the AMS based 
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people–and doing it by 2022. Two 
years later Boeing declined to 
continue funding the project. 
At the Paris Air Show in June 2019, the 
CEO of Eviation introduced Alice, a 
nine-seat commuter plane that had 
two pusher motors on the wing tips—
a highly questionable design—and 
said, "This is not some future maybe…. 
It's operational." It was not. The first 
flight did not take place as 
advertised, and in 2021 the motors 
were relocated aft on the model 
fuselage.” 
Source: IEEE Spectrum 

 
All-electric aircraft from Rolls-
Royce completes maiden 
flight in Britain  
“Rolls-Royce’s first all-electric aircraft 
has completed its maiden flight, 
soaring across skies in the U.K. for 
around 15 minutes this week. 
In a statement, the company said the 
aircraft’s trip on Wednesday marked 
“the beginning of an intense flight-
testing phase” that would involve the 
collection of performance data on its 
electrical power and propulsion 
system. 
According to Rolls-Royce, the 
airplane — dubbed the “Spirit of 
Innovation” — utilized a 400 kilowatt 
electric powertrain “with the most 
power-dense battery pack ever 
assembled for an aircraft.” Eventually, 
the firm wants the aircraft’s speed to 
exceed 300 miles per hour.” 
Source: CNBC 

 
Rolls-Royce’s Electric Airplane 
Is Now the World’s Fastest EV 
After Hitting 387 MPH  
“Rolls Royce’s all-electric aircraft, 
which has been christened the Spirit 
of Innovation, recently reached a 
breakneck top speed of 387.4 mph on 
a series of runs at the UK Ministry of 
Defence’s Boscombe Down testing 
facility in Wiltshire, England. The 
company says that makes the Spirit of 
Innovation the quickest EV in the 
world. 
During the runs, which took place on 
November 16, the battery-powered 
aircraft set three new world records, 
too, outperforming a Siemens electric 
plane that reached a top speed of 
210 mph back in 2017. The Spirit of 
Innovation hit 345.5mph over 3 
kilometers, comfortably eclipsing the 
existing record by 132 mph. It also 
managed 330 mph over 15 
kilometers, which is 182 mph faster 
than the previous record. Finally, it 
climbed to 3,000 meters in around 3.4 
minutes, smashing the existing time by 
a whole minute.” 
Source: Robb Report 

 
eVTOL  

 

on Craig parameter method and 
recursive Newton–Euler equation, 
respectively. Then, an Active 
disturbance rejection control 
(ADRC)—Backstepping—
Compensation controller is designed 
to control the exact position and 
orientation of the manipulator in the 
Cartesian space. Finally, the 
performance of the system is 
demonstrated through simulations 
and virtual experiments.” 
Source: Nature Scientific Reports 

 
Survey on security issues of 
routing and anomaly 
detection for space 
information networks  
“Space information networks is 
network systems that can receive, 
transmit, and process spatial 
information lively. It uses satellites, 
stratosphere airships, Unmanned 
Aerial Vehicles, and other platforms 
as the carrier. It supports high-
dynamic, real-time broadband 
transmission of earth observations and 
ultra-long-distance, long-delay 
reliable transmission of deep space 
exploration. The deeper the network 
integration, the higher the system’s 
security concerns and the more likely 
SINs will be controlled and destroyed 
in terms of cybersecurity. How to 
integrate new IT technologies such as 
artificial intelligence, digital twins, and 
blockchain to diverse application 
scenarios of SINs while maintaining SIN 
cybersecurity will be a long-term 
critical technical issue. This study is a 
review of the security issues for space 
information networks. First, this paper 
examines space information 
networks’ security issues and figures 
out the relationship between the 
main security threats, services, and 
mechanisms. Then, this article selects 
secure routing and anomaly 
detection from many security 
technologies to conduct a detailed 
overview from two perspectives of 
traditional methods and artificial 
intelligence. Subsequently, this paper 
investigates anomaly detection 
schemes for spatial information 
networks and proposes a deep 
learning-based anomaly detection 
scheme.” 
Source: Nature Scientific Reports 
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Grindability of carbon fiber 
reinforced polymer using CNT 
biological lubricant  
“Carbon fiber-reinforced polymer 
(CFRP) easily realizes the integrated 
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The Engineer Q&A: Rise of the 
eVTOL aircraft  
“Aviation has a clear and obvious 
part to play in Net Zero ambitions with 
numerous companies proposing low-
carbon regional travel with eVTOL 
solutions. 
The Engineer spoke to three leading 
players in this burgeoning market for 
their insights into developing electric 
flight for passenger services.” 
Source: The Engineer 

 
UAV  

 

 
Creating an artificial material 
that can sense, adapt to its 
environment  
“Researchers at the University of 
Missouri and University of Chicago 
have developed an artificial material, 
called a metamaterial, which can 
respond to its environment, 
independently make a decision, and 
perform an action not directed by a 
human being. For example, a drone 
making a delivery might evaluate its 
environment including wind direction, 
speed or wildlife, and automatically 
change course in order to complete 
the delivery safely.” 
Source: University of Missouri-Columbia 

 
MIT engineers test an idea for a 
new hovering rover  
“Aerospace engineers at MIT are 
testing a new concept for a hovering 
rover that levitates by harnessing the 
moon’s natural charge. 
Because they lack an atmosphere, 
the moon and other airless bodies 
such as asteroids can build up an 
electric field through direct exposure 
to the sun and surrounding plasma. 
On the moon, this surface charge is 
strong enough to levitate dust more 
than 1 meter above the ground, 
much the way static electricity can 
cause a person’s hair to stand on 
end.” 
Source: MIT 
 
SPH Engineering Introduces 
UAV-based Remote Water 
Sampling Systemv  
“SPH Engineering introduces the 
Remote Water Sampling System, a 
new UAV-based solution within UgCS 
Integrated Systems product line. The 
trial flight was conducted at a Latvian 

manufacturing of components with 
high specific strength and stiffness, 
and it has become the preferred 
material in the aerospace field. 
Grinding is the key approach to 
realize precision parts and matching 
the positioning surface for assembly 
and precision. Hygroscopicity limits 
the application of flood lubrication in 
CFRP grinding, and dry grinding leads 
to large force, surface deterioration, 
and wheel clogging. To solve the 
above technical bottleneck, this 
study explored the grindability and 
frictional behavior of CNT biological 
lubricant MQL through grinding 
experiments and friction-wear tests. 
Results showed that the CNT 
biological lubricant reduced the 
friction coefficient by 53.47% 
compared with dry condition, 
showing optimal and durable 
antifriction characteristics. The new 
lubrication was beneficial to 
suppressing the removal of multifiber 
block debris, tensile fracture, and 
tensile-shear fracture, with the 
advantages of tribological properties 
and material removal behavior, the 
tangential and normal grinding force, 
and the specific grinding energy were 
reduced by 40.41%, 31.46%, and 
55.78%, respectively, compared with 
dry grinding.” 
Source: Nature  

 
SAFETY 

 

 
A Dataset of Stationary, Fixed-
wing Aircraft on a Collision 
Course for Vision-Based Sense 
and Avoid  
“The emerging global market for 
unmanned aerial vehicle (UAV) 
services is anticipated to reach USD 
58.4 billion by 2026, spurring significant 
efforts to safely integrate routine UAV 
operations into the national airspace 
in a manner that they do not 
compromise the existing safety levels. 
The commercial use of UAVs would 
be enhanced by an ability to sense 
and avoid potential mid-air collision 
threats however research in this field is 
hindered by the lack of available 
datasets as they are expensive and 
technically complex to capture. In this 
paper we present a dataset for vision 
based aircraft detection. The dataset 
consists of 15 image sequences 
containing 55,521 images of a fixed-
wing aircraft approaching a 
stationary, grounded camera. 
Ground truth labels and a 
performance benchmark are also 
provided. To our knowledge, this is the 
first public dataset for studying 
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lake to proceed with water sampling 
for subsequent analysis in a 
laboratory. 
The main benefit of this brand new 
system is the possibility to take up to 1L 
water samples at considerable 
distance from the bank or water 
access points (piers, bridges, etc.) or 
in hazardous test locations impossible 
for a boat or ship to navigate.” 
Source: SAUS News 

 
Firefly (really) heavy-lift drone 
boasts mega-endurance, too  
“Affectionately likened to an aerial 
pickup truck by Joshua Resnick, CEO 
of manufacturer Parallel Flight 
Technologies, the Firefly heavy-lift 
drone is designed to operate as 
something of a step-up hauling 
vehicle from existing equipment-
transporting UAVs to helicopters. For 
starters, it weighs in at 120 lbs. all on its 
own (plan on have bit of help lugging 
it to takeoff spots), and stands three 
feet tall with a span of five feet. 
According to the Santa Cruz-area 
company, the Firefly’s hybrid 
powering design enables its 
maximum two-hour flight capacity 
while carrying an additional 100 lbs. of 
payload – plus fuel for the internal 
combustion engines paired with its 
60V, 5000 mAh battery.” 
Source: Drone DJ 
 
 
 

medium sized, fixed-wing aircraft on a 
collision course with the observer.” 
Source: Cornell University 

 
Safety in Aviation and 
Astronautics  
“Aviation safety and astronautics 
safety are taught as technical 
subjects informed, for the most part, 
by quantitative methods. Here, as in 
other felds, safety is often framed as 
an engineering problem requiring 
mathematics-informed solutions. This 
book argues that the socio-technical 
approach, encompassing theories 
grounded in sociology and 
psychology – such as active learning, 
high-reliability organising, mindfulness, 
leadership, followership and 
empowerment – have much to 
contribute to the safety performance 
of these vital industries. It sets out to 
inspire professionals to embed the 
whole-system approach into design 
and operation regimen and 
demonstrates the potential 
reputational and fnancial benefts to 
manufacturers and operators that 
accrue from adopting a whole-
system approach to design and 
operation. The book defnes the socio-
technical approach to risk assessment 
and management in aviation and 
astronautics (astronautics is taken to 
mean “the design and operation of 
vehicles for use beyond the earth’s 
atmosphere”), then demonstrates the 
strengths and weaknesses of this 
approach through case studies of, for 
example, the Boeing 737MAX-8 
accidents and the loss of the 
SpaceShipTwo orbiter.” 
Source: Taylor & Francis 

 
ELECTRIC AVIATION 

 

 
Commercial Aircraft 
Electrification—Current State 
and Future Scope  
“Electric and hybrid-electric aircraft 
propulsion are rapidly revolutionising 
mobility technologies. Air travel has 
become a major focus point with 
respect to reducing greenhouse gas 
emissions. The electrification of 
aircraft components can bring 
several benefits such as reduced 
mass, environmental impact, fuel 
consumption, increased reliability 
and quicker failure resolution. 
Propulsion, actuation and power 
generation are the three key areas of 
focus in more electric aircraft 
technologies, due to the increasing 
demand for power-dense, efficient 
and fault-tolerant flight components. 
The necessity of having 
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environmentally friendly aircraft 
systems has promoted the aerospace 
industry to use electrically powered 
drive systems, rather than the 
conventional mechanical, 
pneumatic or hydraulic systems. In this 
context, this paper reviews the 
current state of art and future 
advances in more electric 
technologies, in conjunction with a 
number of industrially relevant 
discussions. In this study, a permanent 
magnet motor was identified as the 
most efficient machine for aircraft 
subsystems. It is found to be 78% and 
60% more power dense than switch-
reluctant and induction machines. 
Several development methods to 
close the gap between existing and 
future design were also analysed, 
including the embedded cooling 
system, high-thermal-conductivity 
insulation materials, thin-gauge and 
high-strength electrical steel and 
integrated motor drive topology.” 
Source: MDPI 

 
Performance improvement of 
three-level neutral-point-
clamped electric-starter-
generator system for more 
electric aircraft  
“The more-electric-aircraft concept is 
receiving more and more attention in 
the development of next-generation 
large, commercial aircraft due to its 
high reliability, low maintenance costs 
and good environmental impact. To 
satisfy these expectations, aerospace 
systems are undergoing a transition 
from pneumatic, hydraulic and 
mechanical power to electrical 
counterparts. With the help of cutting-
edge active rectification technology, 
a cutting-edge aircraft electric 
starter-generator system tends to 
substitute the typical three-stage 
wound-field synchronous generator 
for avoiding mechanical failures, 
especially for high-speed operation. 
Since the three level neutral-point-
clamped (3L-NPC) converter plays an 
essential role in the energy conversion 
path, this thesis primarily focuses on 
the following advanced pulse-width 
modulation (PWM) strategies that aim 
to enhance the reliability and 
efficiency of the entire system without 
any additional hardware.” 
Source: University of Nottingham 

 
Advanced integrated power 
generation centre for future 
More-Electric Aircraft  
“The More-Electric Aircraft (MEA) 
concept is a major trend in aircraft 
electrical power system engineering 
and results in an increase in onboard 
electrical loads and electrical power 
demand. On an aircraft the jet 
engine acts as the prime power 
source, providing to the onboard 
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systems pneumatic power, hydraulic 
power, mechanical power and 
electrical power. As the aerospace 
industry is moving towards the MEA 
paradigm, many functions which are 
conventionally driven by pneumatic, 
hydraulic and mechanical power 
systems are being replaced by their 
electrical counterparts. However, due 
to the power off-take limit from the 
high-pressure (HP) spool, extra power 
is considered to be extracted from 
the low-pressure (LP) spool of an 
engine through the coupled 
generators. Increased number of 
generators and power electronic 
penetration renders a higher 
requirement to the power generation 
centre (PGC) in a more electric 
engine in terms of controllability, 
stability, fault tolerance, and power 
flow flexibility. 
In recent years, a dual-channel single 
DC bus PGC was developed for the 
MEA application. Two electrical 
machines are coupled to the HP and 
LP spools of the engine respectively, 
and each of them is independently 
regulated by an AC/DC power 
converter.” 
Source: University of Nottingham 

 
HYDROGEN-POWERED 

AVIATION  
 

 
The challenges of transition 
economics: Hydrogen-
powered aviation as a real-
world case study  
“New technologies can be a catalyst 
for reforming the “old economy” yet 
significant challenges remain for 
ensuring that old problems are not 
replicated. 
Green hydrogen-powered flight has 
the potential to reform the old 
aviation industry for the new 
economy. Smaller aeroplanes, zero 
emissions, decentralised airports, a 
transformed passenger experience, 
and reduced aircraft maintenance 
are some potential benefits of this shift 
in terms of sustainability. Yet even with 
proof of concept and clear need for 
the technology, challenges for 
transition remain. We discuss two 
perspectives upon this issue: 
1) Framing the problem: prior 
industries (e.g., electric cars, 
photovoltaics) have faced similar 
challenges. What learnings are 
applicable to the present problem? 
How can we avoid replicating the 
problems of the old economy with 
new technologies? 

https://eprints.qut.edu.au/226575/
https://eprints.qut.edu.au/226575/
https://eprints.qut.edu.au/226575/
https://eprints.qut.edu.au/226575/


2) Models and allies: our present 
economy pressures new technologies 
(e.g., H-flight) towards recreating old 
paradigms. Aviation is a challenging 
and capital-intensive business. How 
might new, democratic business 
models be made possible?” 
Source: QUT ePrints 

 
 

 
 

For more articles or in-depth research, contact us at library@sutd.edu.sg 
                                            An SUTD Library Service©2022 

 
 

mailto:library@sutd.edu.sg

