
One of Asia’s largest and most influential international 
aerospace and defence exhibitions for stakeholders 
to forge strategic alliances and collaborate for change 
to shape the future of the global aviation industry.

The upcoming 7th edition is expecting to welcome 
over 1,000 participating companies from more than 
50 countries, and over 55,000 trade visitors from 
some 150 countries, from 11-16 Feb 2020, at the 
Changi Exhibition Centre. 

DISRUPTIVE TECHNOLOGIES
Big Data, 3-D Printing, Nanotechnology, Artificial 
Intelligence, Block-chain and 5G Communication. How are 
these shaping aviation in the coming years?  

While government and industry need to work together 
to find creative ways to cope with future travel demand, 
the innovation and implementation rest heavily on the 
shoulders of the engineers. SIAE has been a partner with 
Airshows in Singapore since 1986, organising conferences 
and providing opportunities for young engineers to visit 
this most important aviation event. 

Singapore Airshow 2020 is the place to meet the trailblazers 
who will come together to showcase their latest products 
and systems in aviation and defence technology.

The Singapore Airshow will continue to be the premier 
platform for key VIP delegations, decision makers and 
industry players to leverage on these technological 
innovations in aviation. 

Singapore Airshow 2020

Vortex

Mr Leck Chet Lam, Managing Director of Experia Events 
commented: “The Singapore Airshow buzzes with lively 
energies as great minds and trailblazers convene to 
showcase their latest innovations. In 2020, we can not only 
expect new products and deliveries, but also technological 
advances in areas ranging from electric, hybrid and 
unmanned craft, to data analytics, AI, and the digitalisation 
of MRO services.”  

At Singapore Airshow 2020, technology and innovation 
take centre stage. Key industry players are looking ahead 
to embrace technology disruptors, showcasing a range 
of electric, hybrid and unmanned vehicles and systems 
employing AI, 3-D Printing and 5G technologies. 

Singapore Aerospace Technology and Engineering 
Conference (SATEC 2020) jointly organised by SIAE and 
RSAF and held in conjunction with Singapore Airshow, will 
bring prominent industry and defence personnel to speak 
on their areas of expertise on 12 Feb 2020 (Wed). The 
Distinguished Guest Speaker for the conference this year 
is Professor Jonathan Cooper, President of RAeS.  

Five other conferences and forums will be featured:
1. Singapore Airshow Aviation Leadership Summit 

(SAALS).
2. A*STAR Technology Forum.
3. Business Forum - Next Gen MRO & Next Era for 

Commercial Aerospace.
4. What’s Next@Singapore Airshow - for start-ups to take 

their businesses to the next level. 
5. Lindbergh Innovation Forum - featuring inspiring 

and provocative talks by technology leaders and 
innovators. 
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DEVELOPING THE TALENT PIPELINE 
Singapore Airshow 2020 seeks to 
support the next generation aviation 
professionals through programmes 
such as Aero Campus and the inaugural 
Astronaut Al Worden Endeavour Space 
Camp Challenge 2020. 

SIAE will be participating in the Aero 
Campus as part of our mission to build a 
strong Aviation Culture for our NGAP to 
grow. This will help promote our annual 
Aviation Safety Competition which is 
running its 5th Series in 2020. 

Beyond aviation, space exploration will 
be the next arena to excite our young and 
budding engineers. These activities are 
designed to encourage more students 
to understand the close relationship 
between aviation and space. Be inspired 
by pioneers such as Alfred Worden to 
take up interests in science, technology, 
engineering and mathematics (STEM), 
and bring to life the future of flight. In 
2020, Singapore Airshow’s Education 
Day will host students to talks and 
experiential visits, and exhibits to guide 
them on careers in the aerospace, 
aviation and the defence sectors.
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Editor’s Message
Happy New Year everyone and a great new decade ahead! 

The coming months will be busy but rewarding if we plan it well. SIAE will 
be celebrating her 45th Anniversary this year and the new ExCo has planned 
multitude of activities in the new work year for our members.

At a nearer term in mid-Feb 2020, Singapore Airshow will take place at Changi. 
In this issue, we have provided you some highlights of the show; make sure 
you make time for this exciting event.

As in past issues, we have also selected a range of interesting articles 
suitable for our aviation members and potential / student members from the 
aviation industry. These included articles on technical aerospace subjects on 
helicopter landing gears & aircraft cabin system, aviation safety and aircraft 
scheduled servicing. 

For those who would like to have an understanding beyond the engineering 
perspective of aviation, we have invited two ladies to share their experience 
behind the throttle and taking flight in the air.

We hope you will enjoy reading the articles. We welcome comments and look 
forward to contributions from you: vortex@siae.org.sg

Lim Chui Ping 
Editor-in-Chief

YOUR GUIDE TO THE SINGAPORE AIRSHOW 2020

FEB 2020 MORNING AFTERNOON EVENING

09 Sun Media Confernece SAALS Opening Dinner

10 Mon SAALS
A*STAR Technology Forum

Opening Ceremony & 
Reception

11 Tue Ribbon Cutting and VIP 
Tour

Flying Display
Welcome Lunch

12 Wed SATEC (Suntec City)

Business Forum

Flying Display
What’s Next Pitching

13 Thu Lindbergh Innovation 
Forum

Flying Display
What’s Next Pitching
Education Day@Aero 
Campus

14 Fri Education Day@Aero 
Campus

15 Sat Public Days
Flying Displays

16 Sun
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Management of Aircraft Scheduled Maintenance 
Requirements
Aircraft as in all complex machines, need maintenance 
to deliver the intended performance throughout their 
designed life. Scheduled maintenance for continuing 
airworthiness and optimal operation is one of the methods 
used to enhance the value of the aircraft to deliver economic 
returns to the operators. 

In the infancy of aviation, over-designing to allow 
components to withstand the cumulative stresses and the 
occasional exceedance of operational limits throughout 
the designed lifetime, was common. Scheduled removal or 
restoration of components at conservative intervals could 
assure low probability of failure. While this could reduce 
checks on-wing, there is a cost penalty for overdesigned 
components and the hard-time replacement.

Fail-safe and damage tolerant are two other common design 
philosophies. Fail-safe designs allowed components or 
systems to fail in a non-catastrophic manner through 
redundancies and controlling the failure modes to a non-
violent manner. Damage tolerant, however, would provide 
for latent deterioration to be identified during scheduled 
inspection intervals.  Such deteriorations have symptoms 
that could be spotted and rectified prior to failure.

Aircraft today are designed with a mixture of philosophies 
to reduce maintenance costs: Scheduled maintenance 
with mandatory replacement or restoration of safe-life 
components and On-condition maintenance of damage-
tolerant components.

The broad maintenance tasks types recommended 
in Maintenance Steering Group-3 (MSG-3) included 
(1) operational check/general, (2) detailed inspection/
operational check, (3) servicing and lubrication, (4) 
restoration and (5) discard tasks.

The MSG-3 analysis evaluates the associated failure 
effects of a functional system and classifies the failures 
in accordance with the mishap potential. Based on the 
classification, one or more of the maintenance task types 
could be assigned. The selected maintenance tasks and 
reliability study conducted for the system would form the 
basis of the scheduled maintenance to be recorded in the 
Maintenance Planning Data of an aircraft type.

In aircraft maintenance planning, a set of maintenance 
tasks are often grouped by their respective intervals and 
access requirements into Checks - often driven by flight 
hours, flight cycles and/or calendar-days. The grouping 
of maintenance tasks and tagging to Checks, allowed for 
efficient use of time when an aircraft is on-ground. One 
example is to have multiple tasks which require common 
access to be grouped within the same Check as opposed 
to allowing multiple instances of same access for different 
tasks at different events. Such grouping may result in 
tasks being carried out before their intended intervals.

Maintenance tasks or checks may be brought forward or 
delayed to the next opportune times. These deviations 
require approval of qualified entities, as defined 
by Airworthiness Authorities. There is a common 
misconception that shortening maintenance intervals has 
no appreciable impact to airworthiness. Early replacement, 

Tan Seng Leong Adrian, MSc, BEng, IEng MRAeS, MIES, M.SIAE

restoration and servicing tasks restore the performance of 
the system and reset the service interval of the tasks. This 
appears to be simply a more conservative practice.

The same perspective would not apply to inspection tasks 
which are intended to identify deterioration and defect 
propagation. With damage tolerant philosophy, inspections 
are checkpoints where a propagating defect is supposed 
to be identified prior to the occurrence of catastrophic 
failure. With a shift (advancement) in the inspection events, 
the opportunities for identification of defect propagation 
will reduce, as evident in Figure 1. The impact of such 
situations will be magnified should the inspection interval 
be significant when compared to the duration of the defect 
detection phase. Therefore, advancing inspection-based 
tasks must be carefully considered.

Figure 1: Effects of Advancement- Causing Loss of Inspection 
Opportunities

Airworthiness Authorities may also require the buy-back 
of time or re-alignment after an extension or advancement 
respectively. Such instances for buy-back of time or re-
alignment are required to bring the inspection events back 
to the original reference to prevent the effect of missed-
out inspection events. See re-alignment and buy-back of 
time in Figures 1 and 2 respectively. 

Figure 2: Effects of Extension- Causing Loss of Inspection 
Opportunities

A properly maintained aircraft is essential for continued 
airworthiness and the management of scheduled 
maintenance can be challenging. Planning for aircraft 
maintenance must not be only an administrative 
consideration; technical reviews are to be conducted 
should there be deviations from the intended modality of 
implementation. It is imperative that appropriate operator-
specific scheduled maintenance is applied to aircraft fleet 
to ensure high availability as well cost-effectiveness of the 
aircraft fleet. 3
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On 14 Nov 2019, SIAE held its 44th AGM at SIA Group 
Sports Club. There were over 30 members, with many 
pioneer generation members and some new faces. A 
perfect gathering of the young engaging the experienced 
engineers for accelerated experiential learning. 

The meeting began with the President, Prof Lim Yeow Khee 
paying tribute to Mr Poon Chia Wee, our first President for 
20 years as he reflected on his 37-year journey in the ExCo. 
He recalled the passion of the founder members and the 
vision of Mr Poon in shaping SIAE to play its eminent role 
in the growth of Singapore’s Aerospace Industry over the 
years. 

Speaking on the failure of his succession plan, Prof 
Lim urged the next generation of leaders not to see the 
current problems facing SIAE as an unfortunate fate of 
circumstances. “We should work on the silver lining and 
creatively develop a new SIAE to carry our mission to safe 
air travel for the future”. 

Prof Lim thanked members who had served in the ExCo 
and various sub-committees during his terms as VP, Hon 
Secretary, Presidents and Immediate Past President. He 
was particularly grateful for the support SIAE received from 
industry and government agencies through sponsorship, 
provision of resources and endorsement of our activities. 

The 44th Annual General Meeting
Paving The Way To A New SIAE Jonathan Chan

Executive Committee’s Annual Report and Financial 
Report for the 44th AGM:
Membership which has dropped sharply over the last 10 
years have stabilized, but still at an unsatisfactory level of 
134 Individual and 12 Corporate members.  2019 has seen 
the maturity of Aviation Safety Competition running its 5th 
Series while Vortex continued to grow with the release of 
the 5th quarterly issue in Oct. There was only one Café 
Aeronautique organised.

Our financial situation continued to block our effort to 
improve admin control and embark on new ventures. We 
hope the resolution of divestment of ATTC would bring in 
resources to break the chicken-and-egg vicious cycle.

The Executive Committee for 2019-2021

There were no nominations for several positions, including 
the President and the two VPs. Even after nomination was 
reopened, the two VPs and the Hon Treasurer positions 
remained vacant. As our Constitution limits the President 
to three consecutive terms, the AGM approved a resolution 
to allow the current president to be nominated for an 
extended 4th Term. 

Prof Lim expressed hope to groom new successors before 
the next election. The AGM approved the transferring of 
100% of trustee shareholding of ATTC to Mr. William Goh.  

Moving forward: First EXCO Meeting
The first ExCo meeting was held soon after the AGM, 
kickstarting plans for the coming years. Mr Cai Zhuohan 
was co-opted as Hon Treasurer and the ExCo discussed 
broad plans for building a new SIAE to serve the industry. 
The current activities will continue while the priority will 
be to strengthen our financial position and increasing 
membership. Immediate effort to divest ATTC is essential.   

Strategies discussed include use of IT and social media to 
improve admin efficiency and reach-out to practising and 
potential aerospace engineers. Part of the strategy is to 
organise a Grand 45th Anniversary Celebration in 2020.

The ExCo look forward to more support from industry, 
government, institutions, members and fellow aviation 
professionals to build a strong Aviation Culture for our 
NGAP to ensure future safe air transport. The 44th AGM at SIA Group Sports Club
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Why Safety Deserves A Capital “S”

So why not a big, for all to see, capital “S” for Safety?  The 
only logical answer I can find is that it is not traditional 
to do so. If that is the case, then it’s time we updated the 
tradition.

Why shouldn’t Safety have a capital “S”?  It has never been 
so important as now with so many lives depending on it.  
I’ve given it a capital for years except when Microsoft Word 
drops it back down to a small “s” when my back is turned.  

I can remember, not that many years ago, when Safety was 
for wimps or mama’s boys as they were called back then, 
because real men just used their common sense to survive 
and didn’t need silly Safety rules to dictate what they could 
or couldn’t do.  Sure, some of those without common sense 
were killed, but it was survival of the fittest and good for 
the gene pool.  Then, organizations like CCOHS (Canadian 
Centre for Occupational Health and Safety) and OSHA 
(Occupational Safety and Health Administration), began to 
make Safety rules. Note that these Safety organizations 
were given capital letters, but not Safety unless part of the 
title. 

The FAA, EASA, CAAS, ICAO, TC, etc. also got into the 
Safety business and with regulations and rules untold 
thousands of lives have been Saved, but no one thought 
to recognize Safety for the importance in Saving lives that 
it deserves.  

I believe that today, Safety is an important factor in a 
person’s life.

Today, they won’t allow you to take a child home from the 
hospital without a Safety approved car seat.    

Lee Iacocca thought he was right at the time, in 1971, when 
he said, “safety doesn’t sell cars” and refused to authorize 
a $11 per car fix to the Pinto gas tank because it would 
be cheaper to pay out for the odd person who would get 
burned in a rear end car crash. (Over 500 would suffer 
that fate with 27 being fatal in Pinto rear end collision 
accidents) 

But he was so very wrong when people realized that the 
car was unsafe and shortly thereafter in 1980, they went 
out of production, even with the fix.  So, the Pinto earned a 
capital, but not Safety that today sees cars with shoulder 
harness seatbelts, airbags, collapsible steering wheel, 
crumple zones, reinforced doors that don’t jam, etc., etc.  

Today, Safety does sell and is expected.  Without Safety, 
no company will remain in the aviation business for long.  
Thus, it is time that Safety receives the importance and 
respect it deserves.  Safety deserves a capital “S”.  I, for 
one, will spell it that way and if you are serious about 
Safety: 

I urge you to do the same. 

Gordon Dupont

Ford’s cost/benefit analysis relating to the fuel leakage 
associated with the static rollover

Potential Claims

Savings Unit Cost Total Benefit 

180 burn deaths $200,000 $36m

180 serious burns $67,000 $12.06m

2,100 vehicles $700 $1.47m

Final Benefit $49.5m

Cost of Modification

Sales Unit Cost Total Cost 

11m Cars $11 $121m

1.5m Light Trucks $11 $16.60m

Final Cost $137.5m

Have you ever noticed 
that the names of people, 
cities, countries, months, 
days and important places 
all start with a capital 
letter? Titles, car types 
and most abbreviations 
for words are honoured 
with a capital.  In short, 
we tend to use capitals to 
denote Important Words.

Ford Pinto Case – Importance of 
Engineering Ethics

The Ford Pinto’s design was rushed. Ford took 25 months 
compared to the normal 43 months.

Before production, engineers discovered that the fuel 
system would rapture in nearly all rear-end crash tests. 
However, Ford went ahead with production as all the 
tooling was already in place.

By 1977, two million Pintos were sold and 500 burns 
were recorded in crashes. In Sep 1978, Ford recalled 
1.5 million cars. Personal injury judgment of $6.6m was 
awarded in total.

Gordon Dupont
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Understanding Aircraft Limits with Flying Training

A thrill seeker from young, the idea of being in control has 
always been captivating. As such, when presented with 
the opportunity, I enrolled myself in flying training in the 
pursuit of a Private Pilot License (PPL). The course was 
estimated to comprise up to 60 flying hours. On top of 
practical classes, students had to pass mandatory ground 
school papers regulated by the Civil Aviation Authority 
of Singapore (CAAS). In preparation for actual flights, 
we had to undergo ground school lessons and simulator 
sessions. These familiarized the students with a checklist 
of the aircraft set up and provided lessons in basic 
maneuvers, which proved tremendously helpful in cockpit 
management during actual flights. 

On the first day of actual flying, I could hardly contain 
my excitement. Having looked out of the window in 
a commercial flight, the view from a cockpit was an 
entirely different experience! We flew at much lower 
altitudes and speeds than that of commercial jets. This 
gave us time to admire the views and identify familiar 
landmarks from above. In a single-engine light aircraft, 
every wind movement is felt and often necessitated minor 
counteractive movements of the controls. In flying as low 
as 500 feet, there was a sense of appreciation for the 
layout and density of our tiny island. 

Thrill and fun aside, flying demanded a high level of 
discipline. Environmental conditions proved a challenge 
at times, with strong winds and unexpected weather 
changes. Air traffic in and around our small local airspace 
necessitated situational awareness to ensure the safety 
of all in the air and on the ground. Maintaining visual 
with others in the vicinity would prevent the need for any 
sudden changes in flight path. Despite the unpredictable 
surrounding, we had to ensure that we kept within the 
operating limits at all times. Every flight was a brand-new 

Teo Xinyi

experience and required continuous assessment and 
decision making. 

Midway through my time at flying school, I was introduced 
to the basic principles of flight. We were taught simple 
flight mechanics in order to understand the potential 
consequences of any maneuvers. The theory was complex 
yet compelling. Ground school lessons also covered the 
limitations of the aircraft and design constraints. To be 
a competent pilot, knowing the aircraft limits alone was 
insufficient; it necessitated practice. A case in point is in 
exercising stall maneuvers; it enabled trainees to observe 
the aircraft behavior and put into practice corrective 
actions learnt on the ground. We could correlate first-
hand the aircraft flutter and sluggish controls experienced 
with the weak component airflow over the wings. Through 
factoring in the theory behind aircraft responses, decision-
making was more robust and in perceptive.

An aircraft’s performance is governed by many internal 
parameters not limited to velocity and pitch. External 
variables included air density and temperature, just to 
name a few. It is all these variables that come together 
to determine the aircraft’s response, which is what makes 
every flight a refreshing experience. During landing, for 
example, there is no hard and fast rules how to best land 
the aircraft. It is understanding the general technique, 
recognizing all the variables that could affect the landing, 
together with consistent inputs that will enable a smooth 
landing. 

Aircraft are designed to minimize human input, variability 
and enable optimal maneuverability for its purpose. Yet 
ironically, during flying, it often feels like the reverse. With 
this knowledge in mind and the experience of flying in 
continuously changing conditions, it reinforced my respect 
for the aircraft to perform amidst all the variability. 
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Mechanical and Aerospace Engineering 
Industry Day 2019 
Nanyang Technological University (NTU) was founded in 
the early 1980s, with the mission to train engineers to fulfil 
the skilled manpower needs of the Singapore industry at 
the time. The key function then was therefore teaching. 
Over the years, NTU has evolved into an internationally-
recognised research- intensive university, with knowledge 
creation as a key mission. One key direction in our research 
is in tackling real-world problems, for the betterment of all. 

The industry itself is one source of these real-world 
problems as companies are constantly confronted with 
numerous challenges in their daily operations, both long 
term and short term. Consistent to NTU’s emphasis for 
staff to work with industry, the School of Mechanical 
and Aerospace Engineering (MAE) organized an Industry 
Day on Friday, 4 Oct 2019, to bring together industry 
practitioners and its faculty members and students. The 
primary objectives of the event were to match-make 
the expertise of MAE professors and the problems that 
companies are facing and to establish avenues for working 
together, either through joint student projects, research 
collaboration or consultancy.

Over 70 companies and organisations, including aero-
space companies, such as Schaeffler Aerospace and 
Rolls Royce, were present. The day’s events included 
technical presentations by MAE professors on topics of t 
heir expertise and of interest to the companies. To garner 
interest across industry, eight companies – Singapore 
Maritime Foundation, The Intern Group, Kulicke & Soffa Pte 
Ltd, Chemtron Pte Ltd, SLM Solutions, Weston Robot, DSO 
National Lab and KLA-Tencor – exhibited their products 
and solutions at the event. Of significance, the Industry 
Day provided opportunities for one-on-one meetings 
between NTU professors and the participating companies, 
where they discussed specific issues and problems, which 
had led to further engagement and agreements on future 
collaboration.

The day also provided an opportunity for NTU staff and 
students to meet industry professionals.  They could learn 
about the opportunities, benefits and challenges when 
working in the real world as an engineer.  Engineering 
veteran Mr Oberoi Kogi, a Fellow of the Institution of 
Mechanical Engineers (IMechE), was present to advise 
and share the necessity, benefits and about gaining 
global recognition by becoming a member with such a 
professional institution.

A university is popularly known as a place for teaching 
and research. Less well known is its function in service to 
industry. The connection between university and industry 
is therefore often weak, and in some cases, non-existent. 
This Industry Day serves to correct that, and hopefully, with 
the connections that have been established or enhanced 
on the day, the School can serve our industry partners 
better in the future.

(Above) Prof Liu Erjia (right) meeting staff from Makino Asia Pte 
Ltd, (from left) Mr Tamagawa Yoshifumi, Mr. Lim Jia Hong, Mr Lu 
Xiao Hui and Ms Joyce Lee; (Below) Mr Oberoi Kogi with students. 

Images Courtesy of Nanyang Technological University

Prof Lee Yong Tsui
mytlee@ntu.edu.sg

7

Vortex



Air Cabin Design Process 

The design of an aircraft seat usually takes the form of 
a 36-month long programme. Airlines typically follow a 
strictly defined process to keep within the challenging time 
and resource constraints of designing an aircraft seat.

This process starts with the Research & Development 
(R&D) phase, where the latest innovations and ideas 
in the cabin world are explored. Supplemented with 
benchmarking studies conducted against competitor 
airlines, opportunities are identified which scope the 
desired technical requirements/ features of the new seat. 
Airlines then engage highly creative design consultancy 
firms to propose concept sketches and designs based 
on these requirements. A business case assessing 
budget, timeline and risks is conducted, and important 
intellectual property developed during the design of the 
seats are patented. Based on physical mock-ups and 
virtual reality renders of the design, the airline’s board’s 
approval is sought, and the project enters into the ‘design 
development’ phase.

First, an Initial Technical Coordination Meeting (ITCM) 
is held, bringing together the airline, its appointed design 
consultancy firm, seat manufacturer and the airframer to 
collectively review the manufacturability and technical 
feasibility of the design. The next phase is a Preliminary 
Design Review (PDR), where the design is turned into 
proper engineering drawings. The seat manufacturer 
presents its interpretation of the design to the designers, 
and aspects of the design are reviewed and improved. 
Usually, a group of the airline’s frequent fliers would be 
invited to try the seats and provide extensive feedback 
at this stage. The Critical Design Review (CDR) phase 
signals the end of the ‘design development’ phase, where 
the design is frozen, and it is agreed that the design can 
and will be manufactured. 

During the manufacturing process, a First Article 
Inspection (FAI) is conducted, where the first seat 
manufactured is taken off the production line to ensure 
that it is fully functional. Manufacturing then continues. As 
a way of managing risk, the new seats are usually ready 
and in storage up to six months before the On-Dock-Date 
(ODD) when these new seats are scheduled to be installed 
onboard the aircraft.

More than any other industry, the aerospace sector 
presents an especially challenging environment for 
airlines to innovate in cabin design, while keeping pace 
with stringent aviation certification requirements (e.g. fire, 
smoke and toxicity) and keeping the operating economics 
of these seats low (e.g. weight and maintainability).

Jason Sia Han Yung

“Spacebed” - Widest and longest business class 8° inclined bed 
of its time. Seat cushion designed by NASA that conforms to the 
contours of a passenger’s body. 10.4in LCD IFE Screen.

“Diamond” - Direct aisle access for every passenger with 1-2-1 
cabin layout. True full-flat bed introduced. 15.4in LCD IFE Screen.

“Monocoque” - Carbon fibre composite used as the primary support 
structure. Centre privacy divider between seats can be lowered to 
form a double bed. 18in HD Touchscreen IFE Screen.

Images Courtesy of Singapore Airlines

“Diamond Next Gen” New Lazy Z cradling and Sundeck lounging 
seat recline position for added comfort. 18in HD IFE Screen.

2002

2006

2013

2017
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Themed “Maximizing Airlines Efficiency through Aircraft 
Interiors and Passenger Experience”, the 4th edition of 
the Aircraft Cabin Innovation Summit was held in London 
from 3-5 December 2019. Hosted by Virgin Atlantic and 
RedCabin, the summit brought together the industry’s 
elite to create opportunities for open collaboration and 
progress in areas of aircraft cabin innovation. The event 
saw gathering of the entire supply chain from airframers, 
to design firms, seat manufacturers, suppliers, airlines and 
even start-ups. I jumped at the opportunity to attend the 
summit here in London to learn about the latest trends 
and innovations that will shape the future of the air travel 
industry. In this article, I will be sharing some of the trends 
in aircraft cabin innovation I came across at the summit.

1) Making Flying More Equitable for All Passengers
Advocates globally are calling for more “accessible” future 
cabin designs for passengers with reduced mobility (PRM). 
Today, about 20% of the global population experiences 
some form of disability, and of these, only 2% of them 
fly. There exists huge growth potential and opportunity to 
increase revenue made from PRMs who would otherwise 
not fly due to the lack of a truly ‘accessible’ cabin.

A challenge that PRMs face today is in the risk of having 
their personal wheelchairs damaged on in the cargo hold. 
They also face accessibility issues in new premium first 
and business class designs, where more seats are being 
equipped with fully enclosed privacy doors. This may pose 
a challenge for PRMs wishing to transfer themselves into 
these seats. Solutions are being developed in the industry 
to provide for increased accessibility in an aircraft. For 
example, a standardized cabin wheelchair that can be 
used both as a seat and to go about the cabin, and even 
wheelchairs that dock with seats perfectly to allow for 
the easier transfer of PRMs. Other than PRMs, there are 
also mental disabilities such as autism and dementia. In 
order to design a more equitable cabin for all, designers of 
the future need to experience what it is like to travel with 
disability and design things with the disabled in mind. 

2) Green Cabin – Zero Waste Products & Services
London-based design firm PriestmanGoode explores the 
challenges in making zero waste onboard a reality. Every 
passenger on a long-haul flight generates more than a 
kilogram of material waste, ranging from single use plastic 
to amenity kits, ear-phones and food waste. The total 
impact on the environment is enormous. The following 
ideas were brought up to create more environmentally 
friendly products and processes:

Rethinking the Meal Tray
This seeks to reduce the use of plastics on the meal tray, 
replacing them with edible, biodegradable & compostable 
materials created from by-products. 

The Water Bottle & Refill
Today, the 100ml liquid security regulation have caused 
passengers on a long-haul flight to use an average of 10 
bottles / cups per flight. We can reduce the amount of 
single-use plastics by rethinking how we provide water 

to passengers. For example, ‘water cooler’ carts can be 
designed to enable refilling of water onboard the aircraft. 

Rethinking materials: Sustainable Amenities
This initiative involves rethinking the sources of materials 
to create sustainable amenities onboard. For example, 
yarn can be recreated from ocean plastics, and woven to 
make carpets and other inflight amenities.

3) Smart seats
Today, we see a huge increase in the number of aircraft 
equipped with inflight connectivity, with an expected 
16,560 connected aircraft to be in operation by 2025. There 
exists a huge opportunity to explore how passenger seats 
can be networked and integrated to improve passenger 
experience, increase operational efficiency, and generate 
additional streams of revenue for airlines. A smart seat 
could help airlines better learn about passenger behaviour, 
perform predictive maintenance on seats, and even 
personalise passenger experience. 

4) Cabin Design for Supersonic Travel
The second generation of supersonic commercial flights 
is coming. A manufacturing start-up, Boom Technology, 
believes that a 1,000 supersonic airliner market worth 
USD 200 billion exists, and they plan to launch Ouverture, 
a Mach 2.2, 55-passenger supersonic transport with 
4,500NM of range in 8-10 years time.

With a narrower cabin fuselage diameter, challenges exist 
in cabin design due to the limited fixed space envelope 
Boom has as compared to wider conventional airliners. 
London based design firm JPA Design’s design philosophy 
is about making a smaller cabin feel more spacious. They 
have come up with some ideas, such as by using an OLED 
screen along the walls of the Concorde to provide an 
unobstructed virtual view of the outside of the aircraft, also 
tapping on Augmented Reality to enhance the passenger’s 
experience onboard.

5) The cabin deisgn of long-haul single-aisle aircraft
There is an unprecedented growth of the single-aisle 
aircraft market across the world. With the introduction 
of the A321XLR and similar aircraft, more narrow-bodied 
aircraft will be flying on long-haul routes. This presents a 
challenge for aircraft cabin designers when incorporating 
long-haul cabin design attributes of a wide-bodied aircraft 
into a single-aisle aircraft.

Providing lie flat beds in business class on long-haul 
routes would lead to reduced seat capacity in an already 
small cabin. In addition, due to the fixed placement of 
over-wing emergency exits unique to narrow body aircraft, 
airlines would have less flexibility to play with seat pitch. 
The need to hold extra fuel and other payload restrictions 
would mean that part of the cargo hold would have to 
be deactivated, limiting revenue that airlines could have 
earned from carrying cargo on their flights. Larger galleys 
would also have to be designed to store additional meals 
for passengers and provide the crew a rest area.

Air Cabin Innovation Summit
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ASC 2019/20 is the fifth competition of the series with the 
theme “Flying with Computers”. The final presentation for 
Category A was held on 4 Dec 2019 at the SIAEC Training 
Academy.  A total of 5 teams were selected to present in 
the finals. Prior to the presentation, the young teams have 
each submitted an essay titled “How computer systems 
improved flight safety during the last 50 years and how else 
can computer systems further improve flight safety”.  

There is no better way to check out the students’ 
understanding of the topic than to get them to summarise 
what they learned in a presentation and provide them 
direct feedback during the session.

Via their essays and further elaborated during their 
interesting presentations, the young aviation enthusiasts 
shared with the ASC 2019/20 organising committee and 
judges what they have learnt during the ASC lectures 
and industrial visits. During the Cat A presentation, we 
were honoured to have a panel of 3 distinguished and 
established aviation experts, namely, LTC Danny Koh from 
the RSAF (Safety Inspectorate), Mr. Victor Lee from CAAS 
(Aviation Authority) and Mr. Kelvin Ong from Singapore 
Polytechnic (Aviation Academia), to share their views 
and ignite the young aviation enthusiasts’ minds. As a 
panel, besides evaluating the teams’ understanding of the 
aviation safety, they also help clarified the students’ doubts 
and mis-conception. The presentation sessions were not 
only attended by students but parents and teachers were 
also among the audience.

Aviation Safety Competition 2019/ 2020 
Category A

Despite their young age, all of the 5 teams put up a superb 
show with good understanding and articulation of the 
basic computing systems in aviation, covering areas 
of flight systems & avionics, airport & ground support 
systems and maintenance-related systems. The judges 
were impressed with the students’ various suggestions 
in future development and deployment of computing 
systems that could impact flight safety; this included 
enhanced air-ground connectivity and employment of 
artificial intelligence. 

Team Gryhons, Team Night Riders and Team Raider 
walked off with the top 3 prizes. Of special mention, 2 
presenters, Nicole Teo from Team Night Riders V2 and 
Khusi from Team Fly High, were given special award for 
outstanding presenter.  

It was really heartening to witness the enthusiasm of the 
teams and the organising committee is looking forward 
to commencing the ASC2019/20 Category B competition 
(for students up to age 30) in mid-year of 2020.

Leonidas Chua
Lim Chui Ping 
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Singapore Youth Flying 
Club Flying  

Hobbies

Cheri Teo

(From Top) Experiential flight on the Pilatus PC-21; With 
the Diamond DA-40; Congratulated by Mr De Witt after the 
first solo flight; Geared up for the flight on the Pilatus PC-
21 at 130 Squadron in Pearce Air Force Base, RAAF.

Some say flying has lost most of its romance.

I cannot deny the fact that flying, in all its glory, can be 
a highly stressful and taxing task too. This is also why it 
is not very often that we see pilots in it only for the pay 
and perks, as any drive that manifests in the form of such 
rewards will probably be unsustainable especially in the 
aviation industry. 

This is why passion seems to have, conveniently or not, 
found its way into the hearts of any man or woman in the 
aviation industry. All the pilots whom I had the greatest 
honour of speaking to have a strong passion for flying or 
have dreamt of flying since a tender age. And this passion 
alone is sufficient to see many pilots through their aviation 
journey and career.

My passion for flying grew exponentially after I joined 
the Singapore Youth Flying Club (SYFC). To be candid, I 
had the littlest clue as to what I had signed up for and, 
for the most part, only knew that this would be a great 
opportunity for me to take up the challenge of learning 
to pilot an aircraft. Over the past year as a student pilot 
in SYFC, I have learnt that flying is not solely a skill, but 
also a discipline. Flying in the Diamond DA-40 aircraft 
alongside our highly experienced instructors and being 
fully in control during our solo flights have taught us to 
have confidence over the decisions made in the aircraft 
and to be more resilient when our performance was not up 
to standard. I owe all the flying skills I have honed to my 
Primary Flight Instructors (PFI) Mr De Witt and Mr Chee, 
who have tirelessly challenged me to always become a 
better pilot than I was the day before. 

On hindsight, attaining the Private Pilot Licence (PPL) is 
analogous to the cherry on top of other valuable takeaways 
from my SYFC journey. I have met countless new friends 
who share a strong passion and interest for flying. These 
are the people I have journeyed alongside with in SYFC, 
people who genuinely wanted to help one another grow 
and people who enjoyed each other’s company thoroughly. 
It is the camaraderie that makes aviation that much more 
special to us all. I also had the opportunity to experience 
the life of a pilot trainee in the RSAF during my visit to the 
RSAF 130 Squadron in RAAF Base Pearce and went for an 
experiential ride in the Pilatus PC-21 aircraft.

Embarking on this flying journey has been the best decision 
I have made thus far. It was initially daunting and still feels 
like a constant venture into uncharted waters since there 
is always something new to learn, and little we can expect. 
But this is also what makes flying such an unparalleled 
and thrilling experience. Flying is no longer something my 
younger self could only dream of, but an experience that is 
forming an integral part of my life for years to come.
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Helicopter Landing Gears

Helicopter designers traditionally have a choice between 
two very different configurations for the landing gear, or 
“undercarriage”. It could be either “skids” or “wheels”. 
Each configuration has its advantages and disadvantages.

Skids, sometimes referred to as “skid gear”, a combination 
of the words “skid” and “landing gear”, are used mainly on 
lighter helicopters as they are cheaper, weigh much lesser 
than wheels and require minimal maintenance. 

However, skids have three principal drawbacks; they have a 
tendency to vibrate at higher airspeeds, although generally 
it is only the pilot who can detect this - passengers are 
usually unaware. Another disadvantage is the necessity 
to attach special “ground handling wheels” to the skids 
in order to move the helicopter on the ground. This is 
necessary to move the helicopter in and out of a hangar. 
The third drawback is that in order for the helicopter to taxi, 
it must first lift-off into a low hover, generally about 1 meter 
above ground, before moving forward. This is referred to 
as “hover-taxiing”.

The Bell 214ST could be the heaviest helicopter with a 
MTOWA (maximum take off weight allowed) of 17,500 lb 
(7,938 kg) to be fitted with skids but the largest and most 
common skid-equipped helicopter today is the Bell 412EPI 
which has a MTOWA of 12,200 lb (5,534 kg). 

On larger, more powerful helicopters, wheels are generally 
used because of the immediate ability to taxi (without 
needing to attach ground handling wheels) greatly 
outweighs the savings in weight if they were to be fitted 
with skids. Helicopter designers would also need to 
grapple with the decision between retractable or fixed 
wheels; one which is complex as it involved trade-off in 
increased aerodynamic efficiency of retractable gear vs 
the simplicity of fixed gear with its inherent increased drag. 

However, just as skids have their drawbacks, so do 
wheels; they are more expensive, are heavier and  require 
more maintenance. The drawback would be more stark 
for retractable wheels. With a wheel system on board, 
whether fixed or retractable, the helicopter would need to 
be equipped with a brake system; this brake system added 
additional costs, weight and maintenance requirements.

The majority of helicopter types that were fitted with 
wheels, have two main wheels with either a single tail 
wheel or nose wheel. However, there are some helicopters 
were designed to have four wheels; this configuration 
usually comprises of two main wheels and two other 
wheels either forward or aft of the main wheels.    

So, how does a potential operator when looking to 
purchase a helicopter choose between skids and wheels? 

It really depends on the primary intended use of the 
helicopter. If the operator is going to use it for external 
load lifting, skids may make more sense because a lighter 
helicopter can lift larger loads and will have a better 
hovering performance. However, if the primary mission is 
medevac or air transport, retractable wheels would provide 
higher performance in greater speed and increased fuel 
economy over long distances.

When looking at a helicopter, it is always intriguing to try 
to walk the thought-journey of the designer to understand 
intended use vs the final design.

(Below) Bell 214ST - possibly the largest helicopter to be put on 
skids; Robinson R22 - a very simple helicopter with very simple 
skids; Kamov Ka-226 - four wheels, non-retractable; Sikorsky S76 - 
three wheels. fully retractable.

Mike McCormack
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Well-Being

Do monkeys use calendars? Almost certainly not. Human 
acquired the concept of past, present and future only during 
the second transcendent moment when we developed 
an awareness of a self in the world. Although this time 
concept has driven human progress through the millennia, 
our present may be in danger of being drowned by the past 
and the future. 

Are you ever being yourself, being with yourself or aware of 
Being in yourself? Being yourself is simply being what you 
think you are. Being with yourself is spending time with 
yourself as if you are having a relationship with yourself. 
Awareness of Being in yourself takes a bit of reflection to 
understand. 

According to Eckhart Tolle, in his best-selling book 
‘Practising the Power of Now’, Being is your very presence. 
Being is the feeling of your own presence, it is your own 
deepest self, your true nature. Being can only be felt, when 
the mind is still. Hence, we need to find this realm of inner 
stillness to experience Being. 

Why do we need to be aware of Being in yourself? Perhaps 
you want to free yourself from the turmoil of the world, the 
suffering. 

Identification with your mind prevents you from establishing 
a connectedness with your true nature. Once you start to 
identify with your mind, thoughts become intrusive and 
compulsive. It is a dreadful affliction when you are unable 
to stop thinking. Most people do not realise this because 
almost everyone is suffering from it. We believe we use our 
mind and we are our mind. The truth is our mind uses us 
and it takes control over us unknowingly. In Tolle’s words 
“It’s almost as if you were possessed without knowing it, 
and so you take the processing entity to be yourself.” In 
order to gain freedom, we need to recognise we are not 
the possessing entity. 

Tolle calls it “The Thinker”. Once we are able to watch “The 
Thinker”, a higher level of consciousness starts to emerge. 
Soon we will realise things such as beauty, love, creativity, 
joy and inner peace arising from beyond the mind. This is 
awakening.

THE FIRST STEP:
Try listening to the voice in your head and pay attention to 
repetitive thought patterns. In this way, you are “watching 
the thinker” like witnessing the presence. Do not judge or 

condemn what the voice said. Just listen to it objectively. 
The voice is not you, it is “The Thinker” and you are listening 
and watching it. With this realisation, you will start to sense 
your own presence. The presence that arises from beyond 
the mind. In conclusion, you are aware of the thought 
(The Thinker’s thought) and yourself as the witness of the 
thought. A new dimension of consciousness has emerged.

It is not easy to achieve this first step. Try practising it by 
writing it down. Write everything in present tense and no 
judgement words, purely description. 

BE TOTALLY PRESENT
In my therapy work, I always ask my clients “What do we 
both have now?”. None could give an answer. It is ‘Present’. 
Being in the present moment, not past nor future. Being in 
the present moment is truly a “present” for us. 

We are often caught up with thoughts of the past, future or 
somewhere else and miss the present moment - the Now. 

Take this incident for example:

Sally, loves to post her travel pictures on social media and 
she is constantly sharing her thoughts and location on 
Facebook/Instagram. Recently she went to Prague and lost 
her phone on the 2nd day of her trip. It was unimaginable 
for her to live without her mobile phone. She spent a day 
looking for her phone and the next few days thinking about 
the consequences. She did not have money to buy a new 
phone. Fortunately, Prague was her last destination. After 
recounting this incident in the therapy session, she realised 
how much she had missed in that trip. Her thoughts were 
in the past, on her phone, on the pictures she couldn’t take, 
on losing touch with her Instagram followers and losing 
her followers (the future). She was ‘living in the past’ on 
the last few days of her trip. In fact, she had lost much 
more than she thought. Prague was ‘with her’ (the present) 
but she missed seeing Prague. Her mind was on her lost 
phone (the past) and its impact (the future). 

Being totally present is the main takeaway in this incident. 
She could still enjoy her trip as planned, the scenery, the 
culture, the food and the beer without her mobile phone. 
She also realised she was “with her phone” most of the 
time and missed that “present moment” when she was 
with her friends sitting in a nice cafe, sipping coffee. 

Since that incident, Sally has learnt to be more aware of 
being in the present. 

Carol Cheng
carol.musicimagery@gmail.com

Present
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Understanding the Fundementals

“Wisdom through reflection is noblest, through imitation 
is easiest and through experience is bitterest”.

- Confucius

Half a century ago, apprenticeship is common for technical 
jobs. You learn the skills through hard work and paying 
attention to what your master craftsmen have said and 
done. Nowadays, vocational institutes and polytechnics 
do them in more organised ways with theory classes 
meshed with supervised OJT.

More importantly, the business environment is less 
forgiving to apprentices needing extended training to 
achieve the required competency. In an effort to focus on 
the assessment outcomes, important fundamentals are 
often sacrificed. I have students asking me why they had 
to learn Fourier Transform which is likely to be forgotten 
soon after they start working in industry.

This question appears reasonable at first glance as 
many experienced engineers work with set rules and 
judgements to make operational decisions. But how does 
the building of the rule sets and judgement differentiate a 
good engineer. This comes with how often you are in the 
area of new knowledge in an unknown situation?  

It is in these arenas that you build your rule sets, sometimes 
subconsciously. Over many years of such accumulation 
of wisdom through experience, your job becomes an art 
more than science. This is because, seemingly similar 
problems can be solved in many different ways by different 
engineers.

When you are in the area of new knowledge in unknown 
situation you cannot copy your past solutions. You need 
to get into the fundamentals to develop solution from 
first principles. That is where Fourier Transform becomes 
an indispensable tool for communication engineers. For 
engineers in other fields, fundamental tools often involved 
calculation of force and energy.

Many years ago, as a newly graduated engineer, I was given 
a task to solve the mystery of an induction heater which 
didn’t work since it was installed more than a year ago. In 
those days, induction heaters are only for industrial use and 

in this instance, it was to be used to heat jet engine core 
to release shafts through differential temperatures. I went 
through the process with the engineers, being careful not 
to ask questions like “did you do this or why was this not 
done…”. These engineers have many years of experience 
working on jet engines and they are thoroughly conversant 
with following procedures given in the manuals.

As they were looking at the problem for over a year, I 
decided to work on first principle – measuring the circuit 
components and voltages. I soon found that the value 
of the capacitance was not correct. I went back to the 
workshop and found that only 5 of the 6 capacitors in the 
bank were connected. As soon as the sixth capacitor was 
connected, the machine worked beautifully. A technical 
representative on site told me they have a similar machine 
in Turkey with the same problem. He immediately called 
his Turk counterpart to connect the capacitor.

What is common with Singapore and Turkey? We use 
50Hz power supply. The machine and manual were meant 
for use in the USA which uses 60Hz power supply. The 
extra capacitor was meant for us, but the manual was not 
written for us. What can we learn here?

When a team has been working on the same problem for 
a long time, there is a tendency to miss out the obvious. 
This is especially so for a team trained and developed in 
the same environment. This has bearing from the way the 
human mind worked. In the Iceberg Model, our sensory 
inputs drive us to react to events. A bit of reflection is 
necessary to respond to the trend of the events. This 
requires understanding of fundamental forces driving the 
events. A deeper level is to look for opportunity to change 
the design of the structure to prevent recurrence of the 
problem.

Underneath these layers of actions lie the devil of our 
mindset. Interpretation of our senses is heavily influenced 
by our culture, social environment and the way we were 
brought up. Broad and open education can help to some 
extent to diffuse that influence. Even at the highest level 
of scientific thinking, we have Max Planck expressing his 
difficulty in getting his peers to accept that energy comes 
in quanta. And Albert Einstein said, “We cannot solve our 
problems with the same thinking we used when we created 
them.’’

Building The Aviation Culture

Prof Lim Yeow Khee, BBM, Hon F.SIAE, FRAeS 
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Suntec Singapore Convention & Exhibition Centre 
Exciting discussions and informative presentations by leading aerospace professionals and 
defence specialists 

1. Welcome Speeches - Head Air Engineering and Logistics RSAF - ME8 Timothy Yap & 
President SIAE- Prof Lim Yeow Khee 

2. Keynote Address by Guest-of-Honour, Permanent Secretary (Defence), Mr Chan Heng Kee. 

3. Distinguished Guest Speaker - President RAes, Prof Jonathan Cooper. 

Four renowned professionals will discuss “Transforming Aerospace Through Innovation”. 

Mr Kirril Sypalo - DG Zhukovsky Central AeroHydrodynamic Institute - FSUE
Prof James Wang - Director, eVTOL Research & Innovation Centre NTU 
BG Guarav Keerthi - BG in RSAF and TV personality and author. 
ME7 Tay Gek Peng - Dy Head, Air Engineeing and Logistics, RSAF 

Afternoon Breakout Sessions will have Five Tracks covering Aircraft Structures, UAV, Industry 
4.0, Advanced Engineering & RSAF Projects. 

For more information, please visit www.siae.org.sg/satec-2020/

Visit us at Singapore Airshow Aero Campus

• Engage our members who have worked on aircraft for many years
• Learn about Aircraft Maintenance and Operation
• Learn about Jobs in the aerospace industry
• Learn about work life in the aerospace industry
• Register for our Aviation Safety Competition

Our Sponsors

SilverGold

Organised By: In Conjunction With:


