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Seeding Aviation Culture
Aviation Safety Competition

Jackie Chen Pai

Executive Committee, SIAE

“Aviation has evolved rapidly from technology to finance driven. It is good to see more new and very expensive aircraft taking to the
skies, but the core of aviation safety lies in human interface with technology. Good engineers will help maintain the value of this
key asset, the aircraft.”
~ Prof Lim Yeow Khee, President, SIAE

STEM

In recent years, industry and educators have been promoting STEM Science, Technology, Engineering and Math, which are the foundation of
technology development. It is time to pay more attention to the foundation
of today’s thriving businesses driven by technology.
Singapore Institute of Aerospace Engineers (SIAE) hoists a full mast of
STEM in the aerospace chapter, permeating the entire value chain from
schools to continuing training and education of the aerospace workforce.
Over the years, Singapore has built a strong infrastructure for aerospace
education and training to develop the workforce to ensure continuing
competitiveness. To attracts more international aerospace companies such
as Airbus, Boeing, Pratt & Whitney and Rolls Royce to Singapore, we
need to create a pool of talented engineers and technicians ready to take
up careers in aerospace. We start with engaging the students. Get them
excited about aviation and STEM. This is what our annual Aviation Safety
Competition (ASC) is all about.

ASC to Aviation Culture

ASC was launched in 2013 with a plan to
organise a series of five annual competitions to
excite students to consider careers in aerospace.
The intent was to publicise the special
characteristic of the aviation industry – safety in
whatever we do, wherever we do, at all time. The
key drive is to deliver surprises which will trigger
students to follow their spikes of curiosity. And
ultimately, learn about the aviation culture.

The strategy is to bring them into the complex world of designing,
building and operating a very expensive machine, the aircraft. Bring home
the point that strong STEM foundation is required. Through a series of
lectures and hands-on workshops, participants will be able to touch a
real aircraft, and fly on a simulator. They will find that it is within their
reach to get into the aviation industry. The lectures by practising engineers

and aviation veterans, will
de-mystify the surprises
about aircraft and aviation.
These will leave a lasting
impression on these young
people who will be our
potential NGAP. To keep
them focused on building
a career in aviation which
can be fun, exciting and
lucrative, we set them
a problem to analyse
and presenting their results to a panel of judges comprising academics,
practicing engineers and aviation executives.

ASC over the last few years

We started off with one
of the most important
elements in our safety
journey - Air Accident
Investigation. Participants
were treated to lectures
by
aircraft
accident
investigators to learn
about forensic processes
and the technical, legal, political and social aspects of aircraft accident
investigation.
Riding on one of the biggest mysteries in aviation history – the missing
MH370 in 2014, we set the theme Safe Skies for our 2nd ASC. It
generated great enthusiasm as we had experts to lecture on the mysterious
airways which are essential for aircraft to fly safely. Participants had to
deal with problems such as weather deteriorations, electrical generators
failure, sudden airspace closure or even a case of violent passenger with
drunkenness.
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Editor’s Message

The 3rd ASC depicted the theme of Maintenance for Air
Safety with a problem on the scenario of landing gear
collapsing during a maintenance check. Participants
were given lectures on the complex systems of MRO
(Maintenance, Repair and Overhaul) to keep aircraft flying
safely. A special lecture on the maintenance and overhaul of
aircraft landing gears was given by Safran, Singapore.
Participants learnt to apply their mechanical engineering
knowledge together with organisation and philosophy of the
MRO business to complete their assignments.

4th ASC 2018

Over the years our ASC series have attracted more than
500 participants from 23 schools. We hope to have more
participants as our ASC Committees create more exciting
adventures for our participants. This year the theme is Safety
in Flight. Come and join us in a new adventure in Aviation
Safety as our 4th ASC Committee presents another exciting
adventure for our you.

ASC Past Participating Institutions
Secondary Schools Nanyang Technological University
East Spring
National University of Singapore
East View
Catholic Junior College
Greendale
Innova Junior College CHIJ
Hillgrove
Air Transport Training College
Northbrooks
ITE College Central
Queenstown
Yishun Junior College
St Gabriel’s
Nanyang Junior College
Zhenghua
Nanyang Girls High School
Raffles Institution
CHIJ Toa Payoh
Polytechnics
Singapore
Temasek
Ngee Ann
Republic
Nanyang

Vortex is only as successful as the number and
diversity of articles contributed by our members and
student members. We already have a number of the
latter writing articles for the first and this second
publication. We thank them for their efforts. We
look forward to more contributions from you for the
next publication.
Happy reading!
Chow Kok Wah
Editor, SIAE Newsletter
Our Greatest Appreciation to Industry Visit Companies

SIAEC

Safran Landing Systems
Services Singapore

Jet Aviation

Eagle Services Asia

Our Greatest Appreciation to Schools

Our Appreciation to ASC Sponsors
Gold Sponsor

We have received encouraging response from the
first publication of the Vortex Newsletter. Readers
find our articles easy to understand yet cover a broad
spectrum of subjects including a non-aviation article.
We designed our Newsletter this way as the aerospace
membership served by this Institute ranges from the
operational to the deep science, and from regulatory
to the commercial. The publication is also intended
to reach out to secondary students who are our future
members at one end to the aviation experts at the
other.

Republic Polytechnic

Nanyang Girls’ High School

ITE College Central

Hillgrove Secondary

Silver Sponsors
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Why Mototok Is The Future Of Pushback Tugs
Dynaron Enterprises
(SE Asia Sales office for Mototok International GmbH)

A pushback operation is one of the everyday things that can have a significant impact on passengers, operators and the industry
alike. How smoothly it is performed depends not least on the pushback tug. Mototok’s electric airtug is going to change the way we
perform pushback operations.
Flaws of the conventional pushback operation

The usual pushback operation at
airports is performed by a pushback
tractor and up to four people. Older
pushback tractors use a towbar to
connect to the aircraft. But even
towbarless tugs still require additional
personnel to ensure safety. For a
conventional tractor, the driver on his own simply could not maintain
overview of the aircraft’s dimensions.
Furthermore, sometimes one pushback tractor is assigned to a high
number of gates. With such tight assignments, every slide in the schedule
can make for a notable delay.

From parking device to pushback tug

Mototok was originally intended for moving aircraft into and out of the
hangar. At the Inter Airport Europe 2015, Mototok was discovered as a
possible pushback tug for the first time. Mototok tested its Spacer model
tug in icy conditions and realized that further adaptions were required.
Re-designs were made and it could now resist even the harshest weather
conditions. The engineers also added a Wi-Fi link to connect the tug with a
remote computer for easy maintenance. With many other features added,
Mototok succeeded in creating the most advanced electric pushback tug
today.

Benefits of using Mototok’s Aircraft tug
Mototok tugs is an innovative solution that
brings value to all...

...The passengers

Passengers often notice the pushback jerks at the start of their journey. But
electric tugs are so smooth passengers won’t even realize the plane is already
in motion. Another big benefit is punctuality. Mototoks are mechanically
simple machines and significantly more reliable than current tugs.

...The Airport

Flights starting on time are a huge deal for airport operators. Sometimes
there are just too few pushback tugs or even if there are, the availability and
attachment of a towbar takes time. With one Mototok for every three gates
the waiting time is reduced. Mototoks do not need towbars and do not
require licensed drivers. It takes a 2-hour-training to be able to handle the
pushback tugs. Mototoks, being electric also do not pollute the airport.

…The Airline/Ramp Handler

How Mototok tugs are deployed

Switching from conventional aircraft
tugs to remotely controlled tugs was
not easy. Mototok engineers had to
ensure the radio frequencies used in
the remote control do not interfere
with aircraft systems. Infrastructure
is another issue. The airport terminals
have to provide sufficient power for
charging the dozens of pushback
tugs. Alternatively, operators have to ensure that pushback tugs not in use
are put to charge in between pushbacks.

Aviation officials observing a Mototok
demonstration at Singapore Changi Airport

finish a day’s work of at least 30 pushbacks.
The ideal number of Mototoks a terminal
should use depends on the number of flights
it handles. Very busy airports may use one
Mototok per gate to minimize waiting
between pushbacks.

One possible implementation
is that each Mototok covers
three gates and has its
own charging station. This
minimises energy wastage
commuting between distant
gates and charging points.
With one full charge it can

Punctuality is a major advantage if you want to stay ahead of the
competition. The benefits for the passengers and the airports are therefore
in conclusion benefits for the airline and the ramp handlers as well.
Mototok offers significant savings potential -- lower maintenance and
personnel costs and zero fuel pollution at the gate speak volumes.

The future of pushback operations

The electric tugs is the future of pushback operations at airports around
the world and Mototok design and produce the best tugs to take their
service to the next level. At Dynaron, we are proud to be co-creating the
future of aviation and we are convinced that more and more airports will
host this new technology in the near future.
Pam Lye
DYNARON ENTERPRISES PTE LTD
26, Sin Ming #03-114, Midview City, Singapore 573971
Main Line: +65 64833017
Mobile: +65 98342932
website: www.dynaron.com.sg
(SE Asia Sales office for Mototok International GmbH)
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Commercial Airline

The Future of

Commercial Airline Travel Part II

Alex Hale

In Part I of our article in the previous VORTEX, we discussed the technology of pilotless commercial airliners. In this second part, we will look
into the social, economic and psychological aspect of pilotless flying.

Business Model

The costs of pilot training, maintaining pilot currency and salaries are a
significant portion of total operating costs of any air transport service. The
advance in battery-powered drone and navigation technologies has opened
up the possibility of pilotless passenger transport service. The technologies
have reached a state where fully autonomous operation with minimal
human supervision is now technologically feasible and would be welcomed
in congested cities and airports.

the “fail-safe system”, which means in the event of a malfunction the
drone will immediately land in the nearest available area. But for all
the enthusiasm of the transport planners and the publicity of the drone
vendors, as of the time of this publication, there is no known commercial
passenger transport drone service in operation.

Operating a pilotless taxi service within congested urban centres are now
being seriously considered in a number of cities. In February 2017, the
head of Dubai’s Roads and Transportation Agency announced that a
passenger-carrying drone will be deployed to transport individuals over
Dubai’s skyline. The arrival of the Chinese made Ehang 184, dubbed as the
world’s first passenger drone, will be the first time an electric autonomous
flying vehicle is being considered for commercial passenger transport.

Although having fail-safe systems in
drones are legitimate requirements to
make it a safe form of transportation,
having pilots on-board who are able
to tend to critical situations such as
cabin smoke incident, bird strike
and passenger medical emergency
that requires a turn back, will be
an assurance passengers demand.
Ultimately sitting in an un-manned
vehicle is difficult to accept, and some
may even consider it ludicrous.

It has already had its first
publicity flying debut over the
country’s iconic Burj al-Arab
skyscraper hotel. It can carry one
passenger weighing up to 100
kilograms and can stay airborne
for 30 minutes on one charge.
Once inside, the passenger uses a
touchscreen to select a destination, and the drone is then “auto-piloted”
by a command centre, according to a video released by the government
agency.
There is no passenger override function, which means that anyone can
travel in the drone without a pilot’s license. However, this also means the
user cannot take control in an emergency.
Manufacturer Ehang said the drone is designed so that even if one propeller
fails, the vehicle will still be able to complete its flight. It also incorporates

4

Psychological Factors

Regulatory & Legal Issues

There are still unresolved issues other than technological. Absence of
regulations is one sticking point. Any autonomous operation will require
regulations to set out the responsibilities of the parties involved so that in
the event of an accident culpability can be determined.

Soon but not so soon . . .

Despite progress in identifying and working on the issues facing pilotless
flying, experts estimate that full pilotless flying is not coming any time
soon. Perhaps in the next 5 years, the authorities may allow the 2-pilot
operation to be reduced to a single pilot combined with remote flying
operated from the ground station. While unmanned passenger flights will
not materialize soon, the direction has without doubt been determined.
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Bombardier’s Singapore Service Centre
SIAE Corporate Member

Celebrating Four Years of Outstanding Customer Support
With more than 2,200 customer visits, the facility has quadrupled its
engineer and technician workforce since inauguration. Facility is a significant
Bombardier centre of expertise for complex heavy maintenance in exceptional
turn time.
Bombardier Business Aircraft’s Singapore Service Centre continues
its impressive capability and capacity growth. Since its opening in
February 2014, the Singapore Service Centre has provided high-quality
OEM expertise during more than 2,200 Bombardier Business Aircraft
maintenance support visits, including visits for the largest and most
complex events of the aircraft lifecycle.
“The Singapore Service Centre continues to demonstrate an outstanding
commitment to customer satisfaction throughout its operations and has
boasted exceptional growth since its launch just a few short years ago,”
said Jean-Christophe Gallagher, Vice President and General Manager,
Customer Experience, Bombardier Business Aircraft. “The facility provides
best-in-class support to Bombardier’s operators in the broader Asia region,
including for scheduled and unscheduled maintenance and full interior
refurbishment, all with access to our industry-leading global customer
support network.”
In addition to handling impressive volume, the Singapore Service Centre
has successfully completed heavy maintenance inspections including 96and 192-month inspections on Challenger aircraft, as well as 120- and firstever 240-month inspections on Global aircraft. The facility also performed
the first-ever installation of Ka-band, the fastest worldwide* high-speed inflight internet connectivity, on a Global business jet, returning the aircraft
into service in a timely, value-added fashion for the customer.
To accommodate increasing demand for its industry-leading services,
the Bombardier Service Centre in Singapore has more than quadrupled
its engineer and technician workforce since its opening. The facility has
received 22 certifications from international authorities, 10 authorizations

from engine and avionics OEMs, and inaugurated its state-of-the-art
interior shop. In November 2016, the Singapore Service Centre was
recognized by the Asian Business Aviation Association (AsBAA) with the
prestigious Icons of Aviation, as Best Maintenance Repair Organization
in Asia.
The Singapore Service Centre is equipped to perform scheduled and
unscheduled maintenance, including interior refurbishment and
modifications, avionics installations, and aircraft on ground (AOG)
support for Bombardier Learjet, Challenger and Global aircraft. The
facility’s interior shop, a fully integrated, heavy/base capability with stateof-the-art facilities, is equipped to support all Bombardier Business Aircraft
customers across the region for all of their warranty, repair, line service and
full refurbishment needs.
Located at Seletar Airport, Singapore, it is one of nine service centres,
including recently inaugurated facilities in Tianjin, China and London
Biggin Hill, six line maintenance stations, and a total of 23 Mobile
Response Team vehicles that comprise Bombardier’s worldwide
maintenance network.
At the Singapore Airshow on February 2018, Bombardier Business Aircraft
spotlighted its industry leadership and commitment to its customers in the
Asia Pacific region. Bombardier’s Challenger 650 business jet and Global
6000 aircraft featuring the spectacular Premier cabin were on display, both
of which lead in performance, comfort, reliability, and technology, all
while offering an exceptionally smooth ride.
About Bombardier
Bombardier is the world’s leading manufacturer of both planes and
trains. Looking far ahead while delivering today, Bombardier is evolving
mobility worldwide by answering the call for more efficient, sustainable
and enjoyable transportation everywhere. Our vehicles, services and, most
of all, our employees are what make us a global leader in transportation.
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Machining the Future
Artificial Intelligence

Teo Xinyi
Jasper Ng
Imperial College London

------------------------------------------------------------------------------------Artificial Intelligence (AI) is penetrating every aspect of
our lives. But how will AI play out in the aviation industry?
Is AI already in the aircraft we fly today and what are the
considerations for pervasive application in aviation?
It’s already here
Artificial intelligence? Machine and deep learning? As much as we
adore, fear, challenge, or in the worst case, remain entirely neutral
about this global phenomenon, it has undeniably assimilated into
our everyday lives. Simply pick up any of the latest mobile phone
and you have a device that encompasses some of the most significant
breakthroughs in the history of artificial intelligence. From text
prediction, to voice, fingerprint and facial recognition, these are just a
few of the many remarkable technological advances in recent decades.
AI in Aviation
And indeed, it has made its mark in the world of aviation. Passengers
now enjoy smoother security screenings with the help of facial
and body features recognition. Less than a year ago, Delta Airlines
announced an investment into incorporating facial recognition
technology in bag check-in kiosks to aid in verifying passenger
identity.
The influence artificial intelligence and its technology have had on
airport management and operations is evident from customer service
to air traffic control activities. Surveillance of aircraft movement
both on ground and in the air, monitoring weather movements and
ensuring timely and accurate flow of information, just to name a few,
are some of the aspects in which artificial intelligence has been made
exceptionally useful.
In airline operations, time series analysis is employed to analyse
ticket sales and passenger profile trends. Not only does this drives
efficiency with the rate at which data is processed but accuracy as well
by omitting the possibility of lapses in human judgement. All these
revised algorithms are based on ‘learning’ from past data sets and
optimizing for a pre-defined cost function. The objectivity of such
systems are unparalleled.
Not as smart as we think
However, the increasing developments in AI is not without its
problems. When we talk about our concerns with AI, we immediately
think about machines becoming self-aware and becoming an
adversary. However, the AI today are mere tools, just like any other
6

machine or equipment, made by us to solve our problems. They are
“an extension of human intelligence” according to David Tuffley, a
Griffith University lecturer in sociotechnical studies.
Certification headaches
What concerns the aviation industry most about AI is its rapid rate of
development in relation to the rate of regulation. The certification of
new technology in aviation is a crucial process in ensuring the safety
of the passengers in the case of a manned aircraft and the general
public in the case of commercial unmanned autonomous vehicles.
However, such certification processes are costly, time-consuming and
exhaustive and are unable to keep pace with the growing number of
new AI technologies coming in for certification.
What is inside?
Another problem regulators face is the “blackbox problem” inherent
in the AI. Some machine learning systems like neutral network
are made to solve problems without the use of traditional, logical
programming. They do not follow the logical steps a simple
programme would take and thus it makes it difficult for regulators
to error-check their logic. As a result, it will be difficult for this type
of AI to inspire full confidence in regulators to be applied in safetycritical components of the aircraft.
Pilotless Flights
The scenario where AI completely take over humans in the cockpit
will not happen anytime soon. The development of AI for unmanned
drones might be fast, but for civilian aircraft a greater level of
confidence is required in implementing such technology. After all,
the public is still hesitant on the concept of driverless cars. With that,
AI will not remove the human element in the cockpit but extend the
pilot’s capability. In fact, AI already exists in the cockpit, the most
obvious of it being the autopilot. Developments are made to improve
the system to beyond just following a pre-planned route, but there
will still be a need for a human in the loop to make the final decisions.
Embracing AI
The aviation sector will see great changes with the advances made
in AI. It is a phenomenon that is here to stay amidst continuing
efforts to advance our intelligent machines’ capabilities and power.
It is down to us humans to adapt our mindset and environment - to
embrace this phenomenon and allow for such innovations to flourish,
while tackling the potential complications that come with it.

Vortex
Satellite Industry

Traditional Satellites Giving Way To Cubesats
Teo Kah How
CUBESATS are gaining popularity over the traditional satellites due to
the high cost and complexity of the latter. But for Cubesats to achieve
volume and desired reliability, it can take lessons from traditional
satellite development techniques.

Attraction of Cubesats

			
Satellites traditionally are devices weighing up to
several tons and costing hundreds of millions of
dollars to build and launch into orbit for military
or commercial purposes. In the 1990s, academia
developed very small satellites weighing no more
than two kilograms, to launch into low earth
orbit to perform scientific research and test
new space technologies. These devices called
Cubesats are the much smaller brethren of
traditional satellites, and as its name suggests are Figure 1: An Airbus
cubic in structure, and has a modularized frame engineer inspecting a new
so that commercial off-the-shelf components spacecraft.
could be installed thereby reducing its cost Photo credit: Airbus DS
of development. Because of these advantages, commercial entities are
beginning to show interest in their capabilities and potential to provide
valuable services at a significantly lower cost than traditional satellites.
Before small satellites move into the industrialization phase, it may be
worthwhile to study and understand the operations of the large spacecraft
to borrow and adapt suitable strategies for development and production
of its smaller brethen.

A Big and Complex Undertaking

In the world of traditional
satellites, the sheer size
and complexity of each
individual unit demand
that careful planning and
preparation must be done
before any activity can take
place. The idea that the
highest cost commitments
are made in the early phases
of a project is heavily
supported by systems
engineers everywhere. This
Figure 2: Cost commitment curve. Blanchard, B.,
Fabrycky, W., Systems Engineering & Analysis, Prentice cost behavior is especially
Hall, 1998
prevalent when dealing
with large complex structures where major rework efforts can be devastating
to a project’s budget.

Tradeoffs-Time-Resources

As such, a fair amount of time will be spent on design and its supporting
activities. Ironing out requirements, studying trade-offs, planning out the

means of assembling and testing, and various other forms of pre-work
activities are all key to ensuring a successful project. In fact, all activities
along a product’s lifecycle have to be carefully considered during the design
of the product as they all impose a set of constraints and requirements onto
the design.
For instance, the assembly, integration and testing (AIT) stage is a huge part
of any satellite production program. Various subsystems and components
have to be mounted onto structural supports, connected and tested for
any defects during the connection. Given the limited amount of space to
work in as more components are attached, the operator responsible for
these tasks has to be able to gain access to the different interfaces. This will
in turn impact the subsystems configuration for which the design has to
take into account.

Effective Design Protocol

This is but one of the many steps in the product lifecycle. Many of
these activities have attracted heavy research to identify the relevant
design constraints to improve said activity, resulting in principles such as
designing for testing or designing to cost. These requirements will then
have to be communicated to the design team in order to make more
informed decisions. Over time, requirements will change either due
to customer inputs or new production limitations. The importance of
tracing and recording each of these requirements on the design cannot be
overstated, as even small requirement changes may impact on the design
greatly, and proper tracking will allow a database of improvements and
decision-influencing factors to build up over time for future projects.

Communication is Crucial

With this range of tools and software, a satellite’s lifecycle is able to be
managed at the design stage. Though this may place the design team under
pressure, it is far better than the alternative where potential problems are
left undiscovered until much later on where rework costs have grown too
much. Moreover, more emphasis is being placed on agile development
with constant communication between teams. Constant support and
feedback is given by all the departments involved in the program, which
allows a continuous refinement of the design.

Having the cake and eat it

The high standards of quality of a spacecraft are also partially derived from
this careful management of design. Such an approach may as yet be useful
to cubesat industrialization. Currently, global satellite reliability trends
leave much to be desired. Even though a deviation from the strict quality
management of the traditional space program which allowed for cheaper
and faster production was what initially drew attention to cubesats, the
need to industrialize and increase reliability when producing in volume
may call for a return to more traditional means of production.
Teo Kah How is a Research Engineer with Thales Singapore and is working on
his PhD in the area of satellites.
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Singapore Aerospace Technolo
SATEC, in conjunction with the Singapore Airshow 2018 was a great success. Hundreds of delegates including aviation professionals
and senior officials from civil aviation companies, institutions, government agencies and Air Force attended this conference. It was
a good opportunity for networking and sharing of knowledge on development and trends of aerospace industry.

Guest-of-Honour
Mr Neo Kian Hong, Permanent Secretary (Defence
Development) Ministry of Defence, Singapore

Afternoon Breakout Session
Speaker: Mr Lim Tau Fuie

ME8 Francis Cheong, Head Air Engineering and Logistics (HAEL), RSAF
and Mr Lim Yeow Khee, President, SIAE launched the conference and
welcomed the delegates attending SATEC 2018. The Guest-of-Honour Mr
Neo Kian Hong, Permanent Secretary (Defence Development) Ministry
of Defence, Singapore delivered his keynote address on the challenges
and opportunities of the aerospace industry. While reminding us of cost
pressures and the demands of emerging technologies, Mr Neo also spoke
of the vast opportunities in this region as 16,050 aircraft are expected to be
delivered to Asia-Pacific in the next 20 years.

Mr Neo Kian Hong, Sir Stephen Dalton (President,
RAeS), ME 8 Francis Cheong (from the left to right)

The Distinguished Guest Speakers - IGA Jean-Francois Ripoche, R&T
Director, Strategy Directorate, DGA (France), Air Chief Marshal
Sir Stephen Dalton, President of Royal Aeronautical Society and
Carl E. Burleson, Acting Deputy Administrator, Federal Aviation
Administration(FAA) highlighted the emerging technologies, movement
and researches in aviation. Mr Ripoche exposed technological challenges
in the aerospace domain from a French MoD perspective, and he
emphasized that the digital transformation will dominate the technological
and industrial landscape. Sir Stephen whetted the audiences’ appetite for
speed in his discussion on the challenges for the next decade. Mr Burleson
presented the approaches of innovative and risk-based management to
emerging aerospace technologies.
In the plenary session, Dr Peter Weckesser, Digital Transformation Officer,
Airbus Defence and Space, Dr Alan H. Epstein, Vice President, Technology
and Environment, Pratt & Whitney and ME7 Timothy Yap Soon Haw,
Deputy Head Air Engineering & Logistics (System Engineering), RSAF
introduced the latest technology development and applications in their
fields and answered questions from audiences in Q&A session. Dr
Weckesser introduced the latest developments of smart products at Airbus
Defence and Space, addressing aspects such as big data, augmented and
virtual reality, smart maintenance, and how they offer tailor-made smart
products and solutions. Dr Epstein, using aerospace propulsion as a
context, traced the development of information technology from 1950’s
and speculated on the opportunities and challenges IT holds for the
future. Mr Yap showed the initial effort of Air Engineering and Logistics
Organization (AELO) in Robotics and Automation, Digital Technologies
& Data Analytics (DA) and UAV Technologies to do work more effectively
and efficiently.

Q & A in Plenary Session. (From the left to right)
Moderator, Dr Peter Weckesser, Dr Alan H. Epstein, ME 7 Timothy Yap Soon Haw
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In the breakout sessions, there were five tracks – Structures and Mechanical
Systems, UAV/Aerodynamics, Propulsion, Mission Systems/Virtual
Training and Innovation & Applicable Technology. 32 speakers from
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& Engineering Conference

Jia Wei Wei

Manager, SIAE

universities, research institutions, military, and commercial companies
presented their latest research findings.
Cadmium, commonly used in the aerospace industry is toxic and
carcinogenic. Mr Jean Pierre Chaix from Dalic Sas France showed that
ZINC-NICKEL can be an important alternative to cadmium as it has
wide range of thickness, corrosion resistance, low impact on fatigue, little
environment restrictions, and high applicability.

SIAE Hosted Lunch
Delegates from Federal Aviation Administration, USA

Conventional Unmanned Aerial Vehicle(UAV) formation requires radio
communication between the UAVs and the ground control station.
However, noise and interruption in the communication links may result
in severe consequences. Dr Sutthiphong Srigrarom, associate professor
of University of Glasgow in Partnership with Singapore Institute of
Technology, introduced the method of using vision-based information
control to eliminate the problems.
Gas turbine dominated aircraft propulsion for over six decades. Mr Conrad
Banks, Chief Engineer-Defence Future Programmes for the Defence
Aerospace business of Rolls-Royce plc explored the future of propulsion
with focus on transformational technologies and capabilities offered by
digital control and more electric propulsion. He believes that the future
of propulsion systems will evolve rapidly to incorporate the potential of
turbo-electric generation, distributed propulsion, embedded generators
and advance power-dense storage devices.

Aircraft Maintenance, Repair and Overhaul (MRO) is the largest piece
of cake in Singapore Aviation industry. Hence the trends of MRO
growth have tremendous impact on the output and sustainability of
aerospace in Singapore. As a representative company of OEM’s aircraft
manufacturing, Airbus has launched initiatives to promote cost-effective
quality maintenance for the operational and economic performance of the
Airbus fleet for its airline customers. They include robotics, drones, large
scans, virtual & augmented reality, tools and so on. Dr Wolfgang Kortas,
Airbus SAS gave an insight into the progress of some Airbus applications
and the bigger trends in the evolution of MRO operations as Airbus sees
them. For more information, please visit http://siae.org.sg/satec-2018/ or
contact us at aero@siae.org.sg

SIAE Hosted Lunch
SIAE President Lim Yeow Khee with CDS Mr Quek Gim Pew, Former CDS Mr
Quek Tong Boon, SATEC 2018 speakers and SATEC 2018 Committee members

Our Appreciation To SATEC 2018 Sponsors

SIAE Membership
Application

Maritime Patrol Aircraft are usually mounted with periscope detection
radars, which faced the challenges to distinguish real target from the sea
clutter. Dr Lee Kar Heng, from TBSS Center for Electrical and Electronics
Engineering proposed high resolution radars to increase the accuracy of
detection.
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A Glance into Airbus Asia

Shrey Kalra,
Monil Patidar
NTU

One of the largest aeronautics, defense and space companies in the world, and in Singapore. Airbus has
plenty to offer to those keen and enthusiastic about the aerospace industry. The team of SIAE@NTU
student chapter took the initiative to strengthen its connections with the industry. An educational visit to
the Airbus Asia Training Centre (AATC) facility at Seletar Aerospace Park was an eye-opener to all.
An introduction to the facility and its operations was
conducted. We were impressed by Airbus providing top-notch
training for pilots from all over the world. Experiencing the
A320, A330, A350 full-flight Simulators were breathtaking! it
simulated the harshest flying-conditions that we could never
ever have imagined.
We were also give the opportunity to experience the static
flight simulators with fully functional cockpit, full flight simulators mimicking the actual cockpit of inservice aircraft. The simulators were astounding to behold from the inside while equally impressive when
seen in operation from the outside. The state-of-the-art avionics systems used in actual commercial aircraft
were awe-inspiring and held the attention of each and every one of us. In addition, we were lucky enough
to witness actual pilots undergoing flight training in several full-flight simulators, with their full range of actuation. It was an unforgettable experience!
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Vortex
Budding with Rolls Royce

Vishnu Rajiv,
Gregory Afoke
NTU

The NTU chapter of SIAE initiated by seven young enthusiastic post graduate students supported by the
members of SIAE paved way for its first ever event in NTU. This initiative brought the values of SIAE into
the turfs of NTU.
The event held on 22 Oct 2018 organised by SIAE@ NTU chapter in collaboration with Rolls-Royce
marked the chapter’s first step towards its growth within NTU. This October inaugural event was a great
success with a total 60 enthusiastic students attending the event, it clearly showed the results of SIAE
outreach in NTU. The central theme of this event is to spread awareness regarding the progress of emerging
technologies. Students who are eagerly looking for opportunities to fulfil their academic requirements after
their graduation benefited greatly from it. In addition, it serves as a platform for students to know more
about the current research and development stages being conducted in the technological field of aerospace.
The event witnessed the esteemed presence of Mr. Robin Viva Thevathasan, Assistant Hon. Secretary of SIAE who gave an impressive introduction of
SIAE. Mr Robin elaborated on how SIAE’s continuing education programs have helped to upgrade aerospace engineers and the continuing effort of
maintaining a pool of certified personnel in the industry. He also emphasised on SIAE plans to benefit students and activities that would make them a
better engineers.
Following next, was Dr Michael Lochinvar Abundo on the spot. The audience were excited when he talked
about various future opportunities for students and the expanse of work done by Rolls-Rpyce. Dr Michael
is the programme integration manager of Rolls-Royce@NTU corporate lab who apprised of the work
done through visual media. NTU corporate lab is the biggest University Technological Centre (UTC) for
Rolls-Royce that houses numerous budding and established research projects where students were part of it.
Ms. Anna Tai, the leading Materials Engineering Manager at Rolls-Royce Singapore, an Alumni of NTU
provided a overview to industrial aspects of research. She elaborated on how research is being conducted
outside the campus and the necessary preparations an engineer should be aware. She also highlighted on
the importance of STEM and encouraged women participation in that arena citing her own inspiring and
successful story.
The event ended on an exciting high note where a lab tour to EPSIL@NTU lab was conducted. Students were treated with displays of Rolls-Royce hybrid
technologies projects and the opportunity to witness the research on a real time basis.
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Aerospace Education

German
Aerospace

Education
An independent view on the industry-relevance of local
training systems and how they may be advanced.
Aviation hub, high-technology, world-class universities – this was my
initial impression of Singapore when I came to this vibrant metropolis
for my Aerospace Master degree last July. Now that almost one year has
passed, I have collected numerous impressions that allow for a more
critical view on the state of the educational system in engineering.
Undeniably, the aerospace sector in Singapore is vast and thriving. No
other region in Asia integrates the entire value chain in a similar manner
– be it global players or home-grown businesses. Nevertheless, education
and industry are not integrated to a very high extent, although conditions
appear to be perfect. In contrast, study programmes in Germany often
incorporate multiple industrial collaborations, putting students in direct
contact with their future employers at an early stage. So why not deploy a
similar approach in Singapore?
To be more specific, let me show you three great examples from my own
undergraduate studies in Germany:
First of all, my curriculum included two compulsory projects for which
professors offered real challenges brought up by local companies. The
students would then form teams and develop solutions with industrial
resources made available to them, mostly including a personal focal point
inside the business. Such a task exposes students to the actual engineering
environment while gaining valuable skills and first-hand connections.
My second aspect concerns those course collaborative projects which are
heavily facilitated by the strong industrial experience and network that
German professors usually have. This also results in a whole different style
of teaching, putting syllabus in a real-world context rather than limiting
it to pure textbook knowledge. Singapore’s leading universities should
therefore integrate industry-proven faculty as well, despite being research
driven institutes. After all, the majority of graduates will choose a career
in industry and will need support from professors with an applicationoriented mindset.
The third example is more than just a project, but rather a culture. The
talk is of the ubiquity of so called “working students”, a term describing
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students being employed by companies on a part-time basis - usually 16-20
hours per week - but over the duration of at least half a year. Often trusted
with vital tasks, young talents can gain profound work experience while
maintaining full-time studies. In many cases, internships and permanent
employment are given to successful working students in the next step,
making it a perfect deal for both the graduate and the company.
Having only talked about improvement potentials so far, one should also
praise the current efforts in Singapore. From my personal experience,
university career offices are doing a great job and industrial attachment
is another excellent step in enhancing graduates’ employability. However,
professional career should not be considered to start after graduation, but
from the very first day at university.
Thus, it is also up to students themselves to boost their market value. Cocurricular activities are great, but they need to be driven by true personal
interest and the willingness for change. With this spirit, the official SIAE
chapter at NTU is currently being formed to close the gap between the
aerospace industry and students.
Coming back to my initial description of Singapore: Yes, I still attribute
those keywords to it. But in order to maintain the growth, substantial
actions have to be taken by all members of the community. Educators,
students and businesses in particular must be open towards an early
integration of training and working life. In doing so, Singapore’s aerospace
industry will head into a bright future with a new generation of well
educated professionals.

About the author:

Luca Mueller received his
bachelor
of
production
technology at the Hamburg
University of Applied Sciences
in Germany after a four-years
integrated degree program with
Airbus.

After an internship in China, he
decided to move to Asia again
to pursue his Aerospace master degree at Nanyang Technological University
and Technical University Munich. Intercultural understanding and knowledge
transfer are two of his major interests, hence he strives to bring best practices to
the Singaporean student community and to connect them to the local industry.

Vortex
Interview

Fleet of Feat
Students of Air Transport Training College have many favourite pastimes. Some are car enthusiasts, others play in a band, the more energetic
ones are into soccer. But for Foundation Degree student Lim Kin Swee, it has to be airplanes – the scaled down version. He has a large collection
of model planes which he assembled with love over years and is proudly displayed on shelves in his house. VORTEX discovered his passion and
decided to find out more.
Vortex: How did your passion for model planes began?
Kin Swee: My passion for collecting plane models started in secondary school. It was in 2008, when I had
my first aircraft model, an Airbus A380 in the original Airbus colour. Back then I didn’t even know about
aircraft types let alone acquire an aircraft model. All I know was that it could cost a lot to own one. As such I
did not have any thoughts of getting into it. I remembered shopping at Vivocity one day when I came across
a toy outpost which specialised in renting out box spaces to any user to sell their items. It was there that I was
attracted to this A380 aircraft model. I was delighted because its price tag was only $10! I thought to myself,
Airbus A380 model
wow, this is my chance to own one and I bought it. I brought it home and kept looking at it for weeks, to the
point that I knew it was not enough. The model was small, the details are acceptable but the quality was only average. I was determined to get a bigger
model with better detail and quality but it all boils down to price. It was expensive. I began saving up, hoping that I would come across one that would
be my all-time favourite.
Vortex: Which is your favourite now and how big is your collection?
Kin Swee: Over the years, my all-time favourite kept changing as my fleet of aircraft
models grew and is now close to a hundred. I keep various scales of model, from the
smallest 1:500 to the biggest 1:100 not to mention I also have models of an airport
terminal, hangar and runway mat, all of which I never thought of owning when I started
my collection.
Vortex: How much have you spent on
this hobby?
Kin Swee: This is really an expensive
hobby, I could spend hundreds in one day just buying models, but looking at all these beautiful
wonders on display, it bring joy and make me feel it is worth it.
Model of Changi Airport Control Tower flanked by Singapore Airlines
Boeing B747-400 on the left and Airbus A350-900 on the right

Boeing B747 model in Japan Airlines Tokyo

Disney SeaWorld livery
Vortex: What are the latest models you plan to acquire?
Kin Swee: I am constantly looking out for new models from all over the world when I have time, hoping to get my hands on some rare aircraft. One
of which that I recently pre-order, is the Jubilee Models of F-15SG 50th anniversary which debuted at the recent Singapore Airshow. Other rare aircraft
such as the Antonov 225 and the retired supersonic commercial aircraft, Concorde has already been added to my fleet.

Vortex: Did your hobby influenced your career choice?
Kin Swee: Collecting these models has play a big part in helping me select my career. I was curious how we could sit in
a metal body or some would say a ‘tin can’ and still be flying from one end of the earth to the other. This curiosity led me
to study Aircraft Engineering in Air Transport Training College. It was difficult and tough going. I couldn’t understand
what was being taught in class and almost gave up. But I knew this was what I wanted from the start. I wanted to challenge
myself, to become an aircraft engineer. The sight of these aircraft model sitting in front of my study desk everyday not only
reminds me of my objective, it gives me joy as well as the motivation to carry
on, allowing me to be inquisitive and learn
new things about aircraft every day.

Model of Changi Airport.
Runway on the left of picture
shows tyre marks where
airplanes touched down at the
‘piano keys’

Lim Kin Swee completed the Specialist Diploma
in Aircraft Maintenance and Engineering
and is now pursuing the Bachelor of Science
Honours Degree in Aircraft Engineering at Air
Airbus A380 model in Singapore Airlines livery; Transport Training College, located in Seletar
Bottom left: Singapore Airlines A340;
Bottom right: Singapore Airlines B747-400 in Aerospace Park, Singapore. He is in the final
year of the Programme.
special livery
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Health & Wellness

Sad Music vs
Sadness & Depression
Lian Xiao Ling
Sydney, Australia

Music is emotion. I think most of us can agree with that. Whether you’re
listening to classical or pop, music is created to share an emotion, to
express feelings that words may not be adequate in conveying. Happy,
cheerful music is meant to lift spirits, such as festive songs played during
celebrations. What I’m more interested in though, is sad music. What
effect does sad music have on your emotions?

published in 2015 in the Frontiers in Human Neuroscience journal by
researchers Emily Carlson, Suvi Saarikallio1, et al, indicated that overindulgence in emotionally distressing music can lead to a fixation on the
emotion and the situations that illicit said emotion. The study called
this “rumination”. Emily Carlson, a music therapist and author of the
study, said:

One study on this topic, The Paradox of Music-Evoked Sadness,
published in 2014 in the PLOS One journal by researchers Liila Taruffi
and Stefan Koelsch, analysed data from people worldwide and found
that sad music actually benefits mental health.

“Some ways of coping with negative emotion, such as rumination, which
means continually thinking over negative things, are linked to poor
mental health.”

‘Results show four different rewards of music-evoked sadness: reward
of imagination, emotion regulation, empathy, and no “real-life”
implications.'
Sad songs can regulate negative moods and emotions. According to the
study it stirs up a mixture of complex and ‘partially positive’ emotions
including nostalgia, peacefulness, tenderness, transcendence, and
wonder. The experts said that sad music has pleasurable effects and can
stimulate people to express their emotions.
"For many individuals, listening to sad music can actually lead to
beneficial emotional effects. For most of the people, the engagement
with sad music in everyday life is correlated with its potential to regulate
negative moods and emotions, as well as to provide consolation.”
This seems to go in parallel with the responses I got from the handful of
friends I’ve spoken to on this topic. Very often when they feel a sadness
that they can’t resolve in whatever means, they find that sad music gave
them the release they needed.
For me personally, I am a fan of sad music. I love minor key melodies,
tunes that embody melancholia, turmoil, dissonance and distress. In a
strange way, they make me feel good, as if I’m not alone, because there is
someone out there who wrote those songs who understands. Celebratory
tracks like Chinese New Year’s songs grate intensely on my nerves. They
just seem too cheerful to be real. On the other hand, a few of Beethoven’s
tempestuous compositions have resonated powerfully within me, those
in which you can feel his sorrow and lament for the gradual loss of his
hearing, the one sense he felt he should have in brilliant condition. Those
emotions feel real, meaningful, and significant.
While the above study and my personal anecdotes seem to advocate the
stance that sad music are good for the soul, another study spoke of the
contrary. Maladaptive and Adaptive Emotion Regulation through Music,
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Excessive use of sad music in this way can also be a sign of avoidance, and
even an indication of poor psychological adjustment. The researchers
tested the neural responses of participants while they listened to happy
and sad music and compared them to markers of mental health including
depression, anxiety and neuroticism. They found that listening to music
affected the medial prefrontal cortex (mPFC), with those favouring sad
music having higher levels of anxiety and neuroticism than those who
didn’t seek out sad music.
However, it is prudent at this juncture to differentiate between sadness
and depression. When people feel sad they may feel drawn to sad music,
and understandably so. Conversely, sad music may cause people to feel
sad. For people not suffering from depression they are generally able to
separate the listening experience from their usual state of mind. Once the
music stops, the sadness stops.
They may then think about how beautiful the music was, how good the
singer was, or how poignant the music video was. However, for a person
with depression, they will experience sadness that lasts well after the
song is done. They would then think about themselves and how unlucky,
heartbroken or wretched they are. Depression is a kind of sadness that
has no reason to be and doesn’t go away so easily.
But it doesn’t necessarily mean the song caused the depression to
manifest. Music is a mood-altering substance, but in terms of the illness,
music alone can't infect you with clinical depression. According to the
second study, though, it can make it much more difficult to pull yourself
out of it.
So to parents, if your teenage child is constantly listening to emo songs
or minor key symphonies, you may not have an immediate cause to
worry, as sad music can be good for the average healthy person, but
if the melancholia persists with no music playing, it could be a sign
of something that is already there, and sad music can exacerbate the
condition.

Vortex
Dr. Alan H. Epstein
– Accomplished Engineer, Educator and Mentor
An Important Guest
It is not often that one gets to meet an outstanding engineer who is
accomplished, deeply passionate about aerospace engineering and
committed to inspiring the next generation of engineers. Dr. Epstein is
one such person and it was with pleasure that the Singapore Institute of
Aerospace Engineers (SIAE) welcomed Dr. Epstein to attend the 2018
Singapore Airshow as well as two aviation events hosted by SIAE.
Dr. Epstein is the Vice President of Technology and Environment
in Pratt & Whitney and is responsible for setting the direction and
coordinating technology across the entire company. He also provides
strategic leadership in the investment, development, and incorporation
of technologies that improve performance and reduce the environmental
impact of Pratt & Whitney’s products and services world-wide.
Pratt & Whitney (PW) and SIAE Relationship
PW is a major manufacturer of jet engines which powered many of
today’s airliners and military aircraft. Founded in 1925 by Frederick
Brant Rentschler, the company’s guiding principle has been “Integrity,
listening to the customer, product quality and bringing together a strong
team with a shared vision, to create the best engines possible”. PW
has been a close friend of SIAE and has shown its holistic support for
activities organized by SIAE in Singapore and in the region to develop
the aerospace engineers of the future. We are grateful to PW for the
presence of Dr. Epstein at our events in Singapore.
A Snapshot at Singapore Aerospace Technology & Engineering
Conference (SATEC) 2018
Dr. Epstein was the Plenary Speaker for SATEC 2018 which was coorganised by SIAE and the Republic of Singapore Air Force on 7 Feb 2018.
In his speech he illustrated how Information Technology is shaping
aerospace while creating values for both operators and manufacturers
in the business of jet propulsion. He explained how the computer
became an evolutionary tool in the design of engines starting from the
early development of J57 axial-flow turbojet engine which powered the
Boeing B-52 long-range bomber in the early 1950s, to the latest F135
turbofan engine which powers the fifth-generation F-35 fighter. Next
came the science of Big Data and advanced computing which show its
prowess in the area of predictive engine maintenance. While the industry
is benefiting from the latest technologies such as additive manufacturing
and white light scanning, the market has to be ready for the potential
business risks of price erosion and unauthorised parts usage. Artificial
Intelligence (AI), as the key thrust of innovation, will share more and
more tasks with Natural Intelligence (e.g. our human brain). He
predicted that the development of autonomous vehicle technology and
adaptation of propulsion will create a new market for personal aircraft
and autonomous flying taxis which is potentially a disruptive innovation
in the established market.

Jackie Chen Pai

Executive Committee, SIAE

A Dialogue at SIAE Café Aeronautique
In the evening of the SATEC event, Dr. Epstein met several hundred
students at the SIAE’s Café Aeronautique event hosted by Singapore
University of Technology and Design. He wowed the audience by
presenting the jet engine as a wondrous machine that can generate
tremendous power for its relatively small weight and volume and higher
efficiency compared to other combustion engines. This is what makes
modern aviation so efficient and affordable. The jet engine still has much
potential for higher performance and efficiency but would require the
best students to develop into excellent engineers to make it possible.
He reiterated that “the best airplanes can be designed around the best
engines; the best engines can only be designed by the best engineers.”
This message will echo in the students’ hearts for a long time to come.
A Piece of Personal Reflection
Dr. Epstein is a unique personality and stands out from the gathering
of speakers at the Events. On stage he is taciturn most of the time, like
most professors and spoke with deep insights. His passion comes out
unadulterated when at the end of his speech in front of hundreds of guests
and students, he advised that “all students should go study engineering
especially propulsion and not waste time on any other subject”. While
this is blunt and personal, he said it from the heart. After all, he is
an accomplished and independent-minded engineer who has spent
many decades in the field of propulsion and reached the pinnacle of
his discipline. No doubt he is absolutely convinced that the science of
propulsion is core to aerospace and will bring much benefits to mankind.
Of stage, he is a fatherly figure with a congenial temperament but there
is no denying that he is a true blue engineer with a passion matching
the power of the jet engine. Indeed after attending his lecture, I am
somewhat tempted by his exhortation to pursue propulsion technology
and ‘not waste time on others’. Thank you, Dr. Epstein for energising the
passion of our future engineers.
Dr. Alan H. Epstein
- Former R.C. Mclaurin Professor of
Aeronautics and Astronautics
- Former Director of the Gas Turbine
Laboratory at the Massachusetts Institute of
Technology (MIT)
- Professor Emeritus, MIT
- Chair, NASA Aeronautics and Space
Engineering Board.
- Member, NASA Advisory Council
- Member, U.S. National Academy of Engineering
- Honorary Fellow, American Institute of Aeronautics and Astronautics
- Fellow, the American Society of Mechanical Engineers
- Fellow, the Royal Aeronautical Society

Location: Bøsdalafossur waterfall, Faroe Islands
Coordinates: 62°01'26.0"N 7°14'22.9"W
Holiday: Taking the path less travelled

A GREAT HOLIDAY IS NOT
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BUT BY WHAT IT STARTS
Challenge your perspectives on a customised holiday.
Contact your personal travel planner today.
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For all other matters,
please email: admin@siae.org.sg
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