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IMPACT TO AIRLINE OPERATION 
COVID-19 struck the aviation industry with a sharp drop in 
supply as well as demand, both resulting from restriction in 
movement of people. From social distancing to lockdowns 
all over the world, airports were operating with severe 
health controls while the rest of the world scrambled to 
contain the pandemic. 

This came at the heel of sustained growth with optimistic 
projection for Asia Pacific to lead the growth in air travel 
and the consequent purchase of new aircraft. Aircraft 
manufacturers were preparing for record-breaking 
deliveries over the next few years. The unprecedented 
introduction of three new aircraft, A380, Boeing 787 and 
A350, within a short time added much optimism and was 
further boosted by low fuel prices. 

Today, we are looking at aircraft utilisation dropping to 25% 
and OEM cutting production by 30%. Airlines are grounding 
most of their fleets in an unprecedented collapse of the 
whole aviation industry which is not expected to recover 
to 2019 level until 2025.  Whilst some regions may recover 
earlier, overall demand will remain low for the next few 
years.

From Jan to Apr 2020, the number of aircraft in the sky 
dropped by 80%. With extensive borders closing throughout 
the word, it is not surprising that long-haul wide-bodied 
aircraft like the A380 and Boeing 747 suffered the greatest 
drop. 

Supported by regional and domestic flights, A320 and 
Boeing 737 managed better, but still suffered drop from 
600,000 to 100,000 flights a month, as reported by 
FlightRadar24 (see following page).  

HOW ARE AIRLINES MANAGING?
Aircraft utilisation, measured in average flight hours/
day, is an important factor in airline profitability. Good 
utilisation for a long-haul aircraft like the A380 and 747 
could be between 14 to 16 hours/day and for the other 
aircraft, it could be around 10 hours. With utilisation down 
to less than 25% of normal figures, airlines have many 
options to fly their skeleton schedules. Some of the key 
considerations include:

1. With expected low load factors, smaller aircraft will be 
preferred to serve their network.

2. Keeping variable costs low, including fuel, airport 
charges, navigation and crew allowances. The Airbus 
A350 and Boeing 787 families offer considerably lower 
variable costs, cushioning them to smaller utilisation 
drops.  They experienced smaller drops of 78%, whilst 
the larger variants (787-10, A350-1000) did even better 
with about 60%. (Data from FlightRadar24).

3. With reduced passenger revenue, cargo is providing 
more significant contributions to airline revenue, either 
to supplement the reduced passenger loads or for 
airlines to operate cargo-only flights on their passenger 
aircraft fleets. The 787 and A350 again offered 
advantages with improved cargo capabilities. The 
A350-1000 and 787-10 can carry over 40 containers 
which is equivalent to larger aircraft such as the 777W 
and significantly more than the 747. Boeing B777-
300ER is also among those with low drop in utilization 
because many airlines used them as freighters.

Prof Lim Yeow Khee, BBM
Hon F.SIAE, FRAeS, A/Prof (Adj) NTU, Adult Education Fellow IAL

President SIAE

Scoot fleet parked at Changi Airport 
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The outbreak of the COVID-19 pandemic has impacted the whole world, changed 
our mobility and the way we interacted. This is unlike the SARS pandemic in Feb 
2003 which impacted mostly Asian countries and went away after 4 months.  

At SIAE, we made a painful decision to cancel SATEC2020 when DORSCON 
Orange was declared in Feb 2020. More than a year of preparation with our 
partner, the RSAF, came to an abrupt end. The containment measures to stop 
the spread of COVID-19 worldwide, travel restrictions and lockdown of many 
countries were imposed, had severely threatened the aviation industry, resulting 
in an economic downturn with many jobs at stake.  

However, do not despair. Post COVID, there will be a new norm as the economy 
picks up slowly.  We need to rebuild the confidence in air travel and prepare for 
the resurgence of taking to the sky. In this issue, we have put together relevant 
articles, precisely to do that. Articles ranging from how airlines cope with the 
downturn, how aircraft are kept virus-free for our passengers to gentle pointers 
on well-being in this unprecedented times would provide relevant insights. 
Please share them with your families, friends and colleagues; nevermind if they 
are aviation engineers or professionals.

Aviation has always been the leader in innovations and adventure. Looking 
forward, we continued to provide you with the latest in aviation. Besides 
regulation updates on aircraft design and pilot licence for drones; find out more 
on the space race to Mars. 

If you cannot leave the country, why not try your hands on the new Microsoft 
Flight Simulator 2020 or download our first-ever SIAE online Masterclass to 
catch a glimpse of what is coming in the future of aviation post COVID. 

Keep up the spirit! Hope that the articles in this issue would ‘pick you up’ a little. 
Be prepared for the next leap of safe air travel……

GERM-FREE OPERATIONS
Although no COVID-19 infection has been traced to the aircraft, airlines are 
taking no chances. Various methods of disinfecting the aircraft, ranging from 
UV irradiation to quick chemical cleaning to fumigation have been proposed. It 
is well known that the aircraft air circulation system using HEPA filters and UV 
irradiation could remove most viruses and bacteria. However, quick disinfecting 
the aircraft after each flight is needed to boost confidence to the travellers.

Airlines are careful in evaluating the various proposals to ensure COVID-safe 
aircraft without incurring high cost or slowing down processes too much. More 
importantly, it should not give airlines and passengers a false sense of safety 
from COVID-19 infection.

Editor’s Message

Scoot fleet parked at Changi Airport 
Photo by Changi Airport Group | www.changiairport.com

Photo by Flightradar24
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Local Photographer Tan Yong Lin captures the quiet moments of 
Jewel and Changi Airport during the early phase of the pandemic 
in March 2020. Photos by Tan Yong Lin

LOOKING FORWARD
Pandemics, like revolutions, tend to shift power from one 
section of the population to another. After the Black Plague 
killed 60% of Europe’s population, the production system 
crumpled and diminished the powers of the feudal lords. 
More importantly, it resulted in the renaissance which led 
to the scientific and industrial revolutions in Europe.

COVID-19 has also change our life fundamentally. Online 
shopping and e-learning are two clear beneficiaries while 
the hospitality industry suffered greatly. Aviation is an 
important driver of the hospitality industry. What changes 
can we expect to see in the travelling pattern of people? 
How will these changes affect design of aircraft and 
operation of airlines and airports?

For the aviation professionals, we need to watch the 
development closely. We have been part of the amazing 
growth of aviation in the last 50 years, causing an 
explosion of air travel. With our ingenuity and innovation 
spirit, we must now adapt to the post-COVID economy and 
build resilience to continue our pursuit of safe air travel!
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COVID-19 struck when the world which was already in 
turmoil with increasing nationalist trends in US and Europe, 
challenging the need for globalisation. Aviation, the 
prime driver and beneficiary of globalisation, was hit with 
thousands of aircraft grounded and massive retrenchment 
across all sectors.  On the other hand, this this also offers 
an opportunity to re-calibrate aviation technology in the 
wake of social and economic disruptions.

SIAE had to cancel our bi-annual SATEC 2020 (Singapore 
Aerospace Technology and Engineering Conference) and 
our regular Café Aeronautique networking events were 
also put on hold.  As with the new norm, SIAE is going 
virtual by kicking off our Online Aerospace Masterclass 
series on Thu, 19 Nov 2020 with the theme “Future of 
Aviation Post COVID-19”

SIAE was honoured to have invited two prominent 
aerospace engineers in different fields of research in this 
virtual event hosted by our President, Prof Lim Yeow Khee.  
Dr Cyrille Schwob from Airbus discussed clean propulsion 
for future aircraft while Prog James Wang from NTU 
Singapore presented on the future of electric VTOL aircraft 
in the next 10-20 years.

After a short welcome by Prof Lim, Dr Cyrile started with his 
presentation on “Zero Emission Aircraft”.  Airbus has set a 
long term of target of reducing carbon emission by 50% 
in 2050 (compared to 2005 baseline).  While Airbus has 
invested significantly in the research of renewable electric 
aircraft, Airbus is also developing hydrogen powered 
aircraft in parallel. Airbus had just announced 3 Hydrogen 
concept aircraft: Turbofan, Turboprop and Blended-wing 
Body.  He then touched on the challenges to adoption of 
Hydrogen fuel and the possibility of Sustainable Aviation 
Fuel as an intermediate carbon-reduction solution.  Finally 
in terms of timeline, it is projected for Entry-into-Service by 
year 2030-2035.  

Next, Prof Lim introduced Prof James Wang (NTU 
Singapore), who was named the “Steve Jobs of Rotorcraft” 
by WIRED magazine.  Prof Wang provided an expert insight 
into the future of eVTOL aircraft in the next 10-20 years.  
The world has seen tremendous technology leap in electric 
power, as well as investment into eVTOL aircraft projects 
(>300).  Porsche Consulting predicted that by 2035, Asia 
Pacific region will lead the world in eVTOL usage with 45% 
of utilization.  Prof Wang ended by emphasizing the future 
is exciting and bright for Singapore aerospace engineers, 
as Singapore gears up to be in the fore front of eVTOL 
development.       

After a short Question and Answer session, Prof Lim 
provided a round up and thanked the tw o distinguished 
guests for taking time to share in this webinar despite their 
busy schedule.

WATCH RECORDING

SIAE Online Aerospace Masterclass
“Future of Aviation Post COVID-19”

You can catch a recording of this futuristic exciting 
webinar at our YouTube channel by clicking below!

Prof James Wang on eVTOL aircraft.

Dr Cyrile Schwob on 3 Hydrogen concept aircraft.

(Clockwise from top-left) Dr Cyrile Schwob, Prof Lim Yeow Khee 
and Prof James Wang. 

Darrel Chua
SIAE Exco
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The impact on aviation from COVID-19 pandemic is severe. 

Thousands of aircraft were grounded and many more 
aviation workers laid off as travel restrictions continues. 
The economic impact is further multiplied with worldwide 
shutdowns of travel and hospitality businesses.

Weekly flights, tracked by FlightRadar24, showed steady 
increases from 2016 to 2019 until it hit severe turbulence 
in Apr 2020. Some flights have recovered, but we are still 
60,000 flights short of the 2019 level. 

The impact meant thousands of aircraft are parked 
somewhere, not flying.

AIRCRAFT STORAGE REQUIREMENTS
As air traffic nosedived, many aircraft were parked without 
a clear target to fly again. This presented a challenge for 
many airlines as engineers, operations and fleet planners 
rush to develop storage plans for safe parking and quick 
return to service.

Long term parking of aircraft is a specialised field. In these 
unprecedented times, aircraft manufacturers roll out key 
safety messages detailing considerations for a proper 
aircraft parking and storage. Airbus, for example, issued 
relevant AMM/MP/AMP providing detailed procedures for 
airlines to follow to preserve the safety, airworthiness and 
value of the aircraft.

There are routine maintenance tasks to be performed at 
different intervals. Aircraft need to be prepared for parking 
and then regularly inspected and moved. In most cases, 
the engines need to be run for 15 minutes every week. 
Wheels need to be moved and systems need test runs and 
checks at regular intervals.

Most airlines parked their aircraft at hubs and airports 
where they have maintenance facilities and their engineers 
and technicians could do the prep and routine tasks. Some 
of the work need to be outsourced to firms specialised in 
aircraft storage.

For the larger airlines, finding enough space for parking 
such a large number of aircraft is a huge challenge. Some 
airlines send their aircraft to dedicated storage locations 
which are cool and dry.

PREPARING FOR STORAGE
Getting the aircraft ready for storage is a tedious process. 
The cabin needs to be deep-cleaned and sealed with all 
windows covered. In humid environment, over 100 kg of 
silica gel are needed to keep a large aircraft and engines 
dry.  All external holes and sensors need to be plugged or 
covered to keep out dust, dirt, insects and birds. The fuel 
tanks need to be treated to prevent fungus. Control cables 
and the landing gear need to be lubricated. The aircraft is 
to stay frozen in time, but ready to fly safely when required.

BRINGING AIRCRAFT BACK TO LIFE
Because of inactivity of the aircraft systems and the lapse 
in regular maintenance checks during the period of parking, 
various deteriorations could occur. These include loss of 
component lubrications; contamination or corrosion due 
to elements of the environment and loss of hydraulic and/
or air pressure of pressurised components. 

A crucial decision that airlines need to make is to 
determine when to switch an aircraft from active parking 
to long-term. The longer you park an aircraft, the more you 
need to do to keep it in good shape to return to service. For 
very long storage, full landing gear tests need to be done 
every six months and the aircraft has to be flown at the 
two-year mark.

There are concerns about what happens to an aircraft after 
extended time on the ground. The complex and precision 
machineries and systems need extensive maintenance. 
Clear and detailed processes have been developed 
by aircraft manufacturers and it is mandatory that the 
stipulated checks and tests are properly performed 
to ensure the aircraft airworthiness after an extended 
downtime. 

Aircraft Storage
Prof Lim Yeow Khee, BBM

Hon F.SIAE, FRAeS, A/Prof (Adj) NTU, Adult Education Fellow IAL
President SIAE

Lim Chui Ping 
Vortex Editor-in-Chief

Click on the icons below to read more about 
the safety measures by Airbus and EASA

Return to service of aircraft after storage:
Guidelines in relation to the COVID-19 pandemic

Airbus Safety Magazine:
Aircraft Parking and Storage

A Boeing 777 in storage. Photo by Ryan Ewing | Airlinegeeks
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Additive Manufacturing 
for Aircraft Parts

Stefan Roeding
DGM, AFS

Faster, Lighter, more Flexible
The great challenge of equipping aircraft with 
weight-saving parts has long started before additive 
manufacturing, AM (also known as 3D printing). Whether 
it is for cabin interiors or engine components, the 3D 
printing revolution has brought about mindset change 
in the way aircraft manufacturers and OEMs design and 
source for their components. AM parts can be produced 
efficiently with less material wastage. The lower weight 
of the components also leads to savings in aircraft fuel 
consumption, reduces greenhouse gas emissions and 
contributes to environmental sustainability for the aviation 
industry.

Manufacturing without tools 
AM is a tool-free manufacturing process, allowing 
components to be delivered in a fraction of the time as 
compared to conventional manufacturing. The parts are 
designed in CAD programs and forwarded directly from 
the design file to the connected 3D printer. 

AM is not constrained by the limits of conventional 
manufacturing processes. It makes possible the 
manufacture of part geometries with complex designs 
that are not possible with conventional manufacturing 
processes.

Another major advantage is the option to consolidate 
individual parts and assemblies into a single manufactured 
part. This simplifies the supply chain and increases 
product availability.

Certified Aircraft Parts printed by Additive Flight 
Solutions Pte. Ltd. (AFS) 
In plastic 3D printing, there are currently only very few 
materials approved for use in passenger airplanes. AFS 
uses the airworthiness approved Ultem 9085 material. 
This material features a high strength-to-weight-ratio, very 
good heat resistance, as well as high impact resistance. 
It also possesses favourable flame, smoke, and toxicity 
(FST) characteristics. 

AM parts are manufactured in accordance to the Civil 
Aviation Authority of Singapore (CAAS) and European 
Union Aviation Safety Agency (EASA) airworthiness 
requirements.

AFS, founded in 2018, specialises in 3D-printed aircraft 
cabin components. The company is a joint venture between 
SIA Engineering Company and Stratasys; brings together 
the know-how in additive manufacturing to complement 
the experience in maintenance, repair and overhaul of 
aircraft, and OEM parts.

AFS has produced thousands of aircraft interior parts with 
Ultem 9085 such as cocktail trays, reinforcement parts for 
seats and covers, and safety lever catches for the B787 
emergency door.  Using Stratasys Fortus printers, parts up 
to 400x350x400mm with a standard accuracy of ±0.254 
mm or 0.015mm/mm (whichever is greater) are produced 
at AFS. 

Increasing Importance of AM parts in the 
Maintenance, Repair and Overhaul Industry 
Especially for single components and production 
quantities of about 500 pieces, printed parts are often 
cheaper than injection moulded parts.  In the MRO industry, 
AFS uses high-tech mobile scanners to digitise damaged 
components.  In cooperation with Design Organisation 
Approval (DOA) certified engineers, these scanned parts 
may be re-designed, modified and produced within a short 
timeframe.

This allows for the replacement of damaged items on 
demand, which is especially important for the first and 
business class cabins to prevent revenue losses and to 
maintain high cabin standards.

In addition to the advantages in terms of weight savings, 
faster availability and better performance, AM parts can 
be customised without further financial or manufacturing 
efforts, such as the incorporation of design elements 
unique to the airlines or OEMs.

Stratasys Fortus 450 machines. Photos by Stratasys

Covers for Seat Passenger Control Unit to minimise accidental 
activation, printed in Ultem 9085 and finished to corporate colours
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Microsoft Flight Simulator 2020
Darrel Chua

SIAE Exco

Microsoft Flight Simulator 2020 was one of the most 
highly anticipated software release in 2020. The first 
version was launched in 1982 and since then has been 
one of the longest running IP franchise in the business. 
This year’s release was significant not just because of its 
groundbreaking technology but also during this COVID 
pandemic, it was surreal to be able to fly to anywhere in 
the aircraft. I immediately bought a copy of the premium 
deluxe on launch day and then quickly realized it’s high 
time to upgrade my PC.

THE TECHNOLOGY
Microsoft Flight Simulator 2020 is truly a game changer and 
revolutionary in this genre of PC flight simulator. Whereas 
in the past you are restricted to installing limited number 
of airports and environments on your local machine, the 
developer of MS Flight Sim 2020, Asobo Studios instead 
leveraged on Microsoft Bing Map’s cloud data to render the 
3D environment on the fly using AI (Artificial Intelligence) 
and then stream to your PC. The result is truly amazing in 
that you could fly to anywhere in the world, with the caveat 
that it is limited to the geo dataset held in Bing. So apart 
from a fast internet connection, what is the minimum PC 
requirement to play this?
RECOMMEND PC SPECS
CPU: Ryzen 5 1500X / Intel i5-8400
GPU: Radeon RX 590 / Nvidia GTX 970
VRAM: 4GB
RAM: 16GB
HDD: 150GB
Bandwidth: 20 Mbps

IDEAL PC SPECS
CPU: Ryzen 7 Pro 2700X / Intel i7-9800
GPU: Radeon VII / Nvidia RTX 2080
VRAM: 8GB
RAM: 32GB
HDD: 150GB (SSD recommended)
Bandwidth: 50 Mbps

The initial download size was nearly 100GB and the 
whole download/installation took nearly 2 hours. I highly 
recommend installing on a NVMe SSD or else the long 
loading time will detract from the joy. For those looking 
to upgrade their graphics cards, I would suggest that you 
hold out little longer as Nvidia has just launched their RTX 
3XXX series cards so the pricing for older generation cards 
might crumble.  Lastly, I would suggest that you invest in a 
flight stick or HOTAS (Hands On Throttle-And-Stick) for the 
ultimate realistic flight controls.

THE FLYING EXPERIENCE
Once you got past the download, installation, and tinkering 
with all the graphics and control options, you are free to 

fly anywhere in the world, take flying classes, or attempt 
challenges. It was truly an amazing visual feast (provided 
your graphics card is up to it) with the AI rendering of 
3D ground environment, lighting, and volumetric clouds. 
As a Singaporean, I of course immediately tried flying in 
Singapore. There was just slight disappointment to discover 
that apart from the major landmarks like Singapore Flyer 
and Marina Sands that were probably handcrafted, the 3D 
map data for Singapore was clearly lacking in the flight 
sim. While Microsoft promised to open up to third parties 
to develop city addons, some smart developers have 
already figured out how to import external 3D data from 
Google Maps into it. I also chanced upon the Singapore 
government’s Open 3D Map site and will probably want to 
spend some time to see how this could be integrated with 
MS flight sim 2020.

FINAL VERDICT
For aerospace professionals like us who missed flying, 
Microsoft Flight Simulator 2020 is a godsend for us to 
reminisce and relive the experience. It was definitely 
tranquil and relaxing to fly in the clouds anywhere in the 
world, admiring landmarks like the Statue of Liberty of 
New York City or Christ the Redeemer of Rio de Janeiro. 
I would highly recommend this to anyone from novice to 
even experienced aviation professionals. Just beware 
you probably have to ditch your current computer and 
upgrade to a new one to enjoy this flight simulator in its 
full splendor.

A view of Singapore from Microft Flight Simulator

7

Vortex

https://www.onemap3d.gov.sg/main/3dwebclient/


Regulations: Headwind or Tailwind to Commercial 
Aircraft Design? Foong Zhi Yu

Aeronautical Engineering Undergraduate, Imperial College London

Aviation is one of the most regulated industries in the 
world, with many aviation regulatory organisations such 
as the International Air Transport Association (IATA), Civil 
Aviation Authority of Singapore (CAAS) and the Federal 
Aviation Administration (FAA). This landscape comes at a 
time as the industry pushes towards its carbon emissions 
strategy under IATA three targets. One in particular, is a 
reduction in net aviation CO2 emissions of 50% by 2050 
compared to levels from 2005, of which some experts 
argue that this can only be achieved with new aircraft 
designs; not just the shift towards electrification. However, 
with strict regulations in place, one then can’t help but 
wonder how such regulations, paramount to upholding 
safety and orderly growth in aviation, may potentially affect 
the advancement of new and revolutionary commercial 
aircraft designs.

New commercial aircraft designs now follow a model-
based systems engineering (MBSE) approach, defined 
by the International Council on Systems Engineering 
(INCOSE) as the formalisation of the “application of 
modelling to support system requirements, design, 
analysis, verification and validation activities beginning in 
the conceptual design phase and continuing throughout 
development and later life cycle phases”. This causes 
a shift from document-centric to digital models due to 
increasing system complexity, desire for lower cost and 
shorter development life cycle. It involves coming up with 
the baseline configuration of the aircraft, initial weight 
sizing and constraint diagram and using MBSE models 
to describe the expected logical and functional system 
architecture. Such an approach was most recently used for 
Airbus A350 XWB and Boeing 777X. Designs are usually 
driven by the market and meeting possible competition 
from other aircraft manufacturers. In addition, even though 
an aircraft is designed to fly for around 30 years, foresight 
is important to ensure the possibility of development 
for families of the aircraft for as long as 70 years where 
majority of the trade-offs will come between passenger 
capacity and range. Possible developments of the aircraft 
may also come under the cargo business where passenger 
aircrafts are converted into cargo aircrafts. 

Fundamentally, regulations are meant to support the 
growth of the industry and many will thus argue that 
regulations do not affect new aircraft designs and ideas 
but rather supplement it. One such regulation for instance 
is Federal Aviation Regulation Part 25 (FAR-25) which 
governs airworthiness standards for transport category 
airplanes. In recent years, new aircraft designs are 
starting to take shape, aimed at significantly reducing fuel 
consumption. This can be seen with new blended wing 
body concept aircraft such as the Airbus MAVERIC which 
boasts a potential 20% in fuel consumption compared to 
single-aisle aircraft.

Yet, such regulations are based on the current aviation 
industry, dominated by a relatively similar design and 
configuration of aircraft. For instance, a normal large 
commercial aircraft will probably have a fuselage, low 
mounted wings with wing mounted engines and a 
conventional tail while a regional jet will probably have 
a fuselage, low mounted wing with fuselage mounted 
engines and a T-tail. There is good reason for this too due to 
the mission profile the aircrafts are designed for. However, 
this also makes one wonder if the current regulations are 
too restrictive, and if by relaxing the regulations for aircraft 
design just a little bit, could there be potentially new 
designs and configurations that are safer and more fuel 
efficient than the current designs that currently dominate 
the commercial market? One example is the increased use 
of composites in aircraft structures, which is governed by 
FAR-25, subpart D. Such new materials can potentially 
change aircraft designs due to their new properties but 
currently face challenges required for certification. 

Regardless of whichever side you are on, one thing’s for 
sure is that new aircraft designs will likely take the stage 
and continue to be the centre of attraction as the aviation 
industry strives towards meeting the emission goals.

Concept art of the “Flying V” futuristic aircraft funded by KLM. Its 
designers say that it’s aerodyanamic design is expected to use 
up 20% less fuel. The Dutch aviation sector is trying to cut its CO2 
emissions by 35% by the end of 2030. Image by KLM
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Helping Airlines and Airports Restore Travel 
Confidence
Aviation contributes 3.6% of the world’s GDP. 
Asia-Pacific, at the epicenter of the COVID-19 
pandemic – and the world’s fastest growing 
region for travel and tourism prior the 
pandemic – suffered a big hit. The aviation 
industry is working hard and towards a 
rebound as many economies begin to 
cautiously reopen. 

While governments in the region discuss 
measures for safer travel and securing 
quarantine-free ‘travel bubbles’ between 
countries, filling the seats on aircraft now 
greatly hinges on passengers’ perception of 
safety on-board. 

A recent survey by consulting firm Oliver 
Wyman, found that 85% of travellers cited 
cleanliness at airports and on airplanes, as 
factor no less critical than the ticket price, 
that would affect their decision to travel. In 
May 2020, an informal Honeywell survey 
on more than 700 frequent business and 
personal air travel passengers showed that 
72% of travellers were more concerned 
with the environment on an airplane than 
in an airport (28%).  This result was based 
on indication of the types of health related 
equipment that they will be looking for prior 
and during flight. Masks remains the key to 
perceptions of airline cleanliness. Seeing 
unmasked passengers raises red flags for 
many travellers or would-be travellers.

Post COVID-19 pandemic, we’ve entered into 
a new era where building trusts in passengers 
and employees on the cleanliness and 
disinfection level of the airplane, is more vital 
than ever. This change in the travel landscape 
requires visible technologies and protective 
measures to regain travellers’ trust. This is 
necessary to save the airlines and related 
industries. 

Businesses within Honeywell are quickly 
coming together to provide products that 
aim to gain passengers’ confidence on-
board airplanes. This includes a complete 
prepacked PPE (Protective Protection 
Equipment) kit made available for aircrew 
and passengers. 

In June 2020, Honeywell has partnered with 
Dimer to introduce the fast and affordable 
Ultraviolet (UV) Cabin System that can treat 
an aircraft cabin effectively in less than 10 
minutes between flights for just a few dollars 
per flight. This UV system is suitable for 
midsize to large airline fleets. When properly 

applied, the UVC light arms can extend over 
the top of seats and reduce viruses and 
bacteria count on airplane cabin surfaces. 
JetBlue Airways is the first global customer 
to deploy this clinically-proven technology, 
with ongoing demonstrations to Asia Pacific 
airlines. 

Realising how data and analytics will 
play a major role in the post-COVID travel 
experience, Honeywell has also rapidly 
worked on software solutions for enforcing 
social distancing and safety procedures, 
leveraging on its enterprise performance 
management software, Honeywell Forge, to 
address passengers’ needs over the long run. 
Such initiative will protect mobile-equipped 
travellers and make the flying experience 
safer, more efficient and more reassuring. 

Connecting people through travel is the 
lubricant for the entire world’s economy. 
As long as airlines, operators, airports and 
all other industry stakeholders continue to 
work hand in hand to navigate through these 
unprecedented times, travel industry as well 
as the economy will recover.

(Right) Honeywell Passenger and Crew Safety Pack. 
Images by Honeywell

HONEYWELL SURVEY ON TRAVEL DURING THE PANDEMIC

Andrew Wong
VP, Airlines, Asia Pacific, Honeywell Aerospace

Graphics by Honeywell
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Keeping Cabin Air Virus Free

CABIN AIR SUPPLY AND CIRCULATION
The air supply to the aircraft cabin is provided externally 
from the aircraft engines bleed air system (“fresh air”) and 
after it has been processed by the aircraft air-conditioning 
system. This air supply is mixed partially with recirculated 
air extracted from the cabin before being introduced into 
the cabin. Before the recirculated air is mixed with the 
fresh air, it is filtered through High-Efficiency Particulate Air 

In the current COVID-19 pandemic outbreak, it is understandable that people are apprehensive about 
taking a flight and their concern of being infected due to the possible virus contaminants in the cabin 
air. An understanding of the aircraft air supply system and design characteristics in ensuring cabin air 
quality would provide some assurance.

Toh Mun Wah
DVP Engg (Services) Singapore Airlines & SIAE Exco

AIR EXCHANGE RATE
Fresh air is mixed with recirculated air in a mixer unit and 
then supplied to the cabin.  A typical aircraft air distribution 
system is shown in the schematic below. Bulk of the cabin 
circulated air is extracted out of the aircraft with a portion 
of it is used for recirculation. The aircraft total cabin air 
exchange might occur up to 38 cycles per hour, depending 

on the aircraft size and models. The fresh air exchange 
is about 10 to 15 times per hour. The fresh air exchange 
refers to air changes with outside air. This means that any 
airborne contaminants will be removed from the aircraft 
every 2 to 6 minutes.  In comparison, a hospital nursing 
room typically requires total air exchanges of 6 to 12 
cycles per hour.

(HEPA) re-circulation filters to remove any contamination.
The air supply is introduced into the cabin from the ceiling 
and is extracted at floor level, which means that it is 
drawn downwards (ceiling to floor) as shown below. It is 
designed to have minimal longitudinal flow (forward/aft), 
hence mitigating the risk of contamination spread along 
the cabin. On a double deck aircraft, such as A380, the 
airflow follows the same general principle. 

CABIN AIR EXCHANGE

TYPICAL AIRFLOW IN CABIN FOR SINGLE DECK AIRCRAFT

Image by Airbus

Image by Airbus
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Cleaning protocol after flight with confirmed/suspected contagious passenger onboard
In the event of a confirmed/suspected contagious passenger onboard, the aircraft cabin would be cleaned 
in accordance to industrial standards (WHO and IATA) and recommendations from their health authorities.  
Respective airlines would have put in place their appropriate cleaning and safety procedure in handling such 
situation. Some of those pertinent aspects are summarized in the following paragraphs. 

1. The use of cleaning agents in compliance with respective aircraft manufacturer specifications such Boeing 
Specifications D6-7127 and SAE Specifications AMS 1452 and AMS 1453. 

2. Cleaning of the area within 6-feet radius of the suspected/confirmed passenger as per CDC guidelines, 
covering the following:

a. Sidewall panels, overhead baggage compartments, meal tables, arm rest, call button, IFE handset, IFE 
monitors, IFE control panel;

b. Table top surfaces in the galley compartment within the vicinity;

c. If soiled, replace carpets at the affected seat(s) used by the suspected sick passenger;

d. For leather covered affected seats, clean the seats and consoles;

e. For fabric covered affected seats, replace affected seat’s fabric covers, clean surrounding seats’ fabric 
covers, clean seat surfaces and consoles.

3. Cleaning of all the lavatories in the affected cabin zone.

4. Cleaning of all the curtains in affected cabin zone.

5. Replace the re-circulation filters if the case is confirmed. Handling and disposal of filters is to be performed 
with strict adherence with safety protocol.

6. Carry out vinegar flushing of vacuum waste lines, if applicable.

RECIRCULATION FILTERS
Most aircraft models are installed with HEPA re-
circulation filters and they are routinely replaced as part 
of their maintenance program. Such filters are also used 
in hospitals .   

As defined by the Institute of Environmental Sciences and 
Technology, IEST-RP-CC001.3 and MIL-STD-282 Method 
102.9.1, a HEPA filter must capture a minimum of 99.97% 

of contaminants at 0.3 microns in size.  The 0.3-micron 
benchmark is used in efficiency ratings because it 
approximates the most difficult particle size for a filter to 
capture. HEPA filters are even more efficient in removing 
particles that are either smaller than 0.3 microns or larger 
than 0.3 microns.  

The table below provides the HEPA filters used and 
quantity per aircraft for different aircraft models.

FILTER TYPE AND QUANTITY PER AIRCRAFT (QPA)
Aircraft Type P/N QPA Replacement Interval
A320-200 QA06423-01 2 5000 FH
A330-300 QB0408-01 8 5600 FH
A350-900 CA05139B00 

CA05004C00

2 (Forward)

4 (Aft)

4800 FH

A380-800 QB0754-00

QB0757-00

10 (HP)

10 (LP) 
8 (LP) 

4000 FH

2000 FH

B737-800/MAX 8 P199753 2 7500 FH
B777-200/300 P512777 4 8000 FH
B777-300ER 6 8000 FH
B787-8/9/10 7010900H03

P615787

1 (Upper)

2 (Lower)

3000 FH

8000 FH
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Do You Have A Pilot Licence For Your Drone? 
Regulation Updates

In the near future, soaring your drone into the sky may require you to obtain an Unmanned Aircraft Pilot Licence (UAPL). 
On 22 July 2020, Civil Aviation Authority of Singapore (CAAS) issued an Advisory Circular titled “Unmanned Aircraft 
Pilot Licence” to provide guidance for persons who are interested in obtaining an UAPL pursuant to the Air Navigation 
Regulations.

What is the applicability of UAPL?
Anyone who operates a UA under either of the following conditions should obtain a UAPL:

Condition 1: a UA of total weight exceeding 7kg for either recreational or 
educational purpose.
Condition 2: a UA of any total mass for commercial purpose, or for a 
purpose that is neither a recreation purpose nor an education purpose.

When will be the UAPL requirement in force?
The UAPL requirement is effective from 1 Feb 2021.

What are the UAPL Classes, Categories and Ratings?
There are 2 Classes of UAPL. Each Class will have 4 categories. 

Class A: for UA pilot to fly a UA with total mass that does not exceed 25 kg. 
Class B: for UA pilot to fly a UA with total mass that exceeds 25 kg.

The 4 categories are Aeroplane, Rotorcraft (which includes helicopters and multi-copters), Powered-lift 
and Airship. 
Note: Class B UAPL users must hold valid Class A UAPL in the corresponding category as a prerequisite. 

How to quality for a UAPL?
The applicant must fulfil the following prerequisites to qualify for the application of a UAPL:

1. be at least 16 years old; and 
2. pass a theory test administered by CAAS at the Singapore Aviation Academy; and 
3. pass a practical assessment relating to the Class and Category of the licence.

As the latest enforcement, UAPL serves as an 
enhancement for the existing UA Regulations. 
Before operating your UA for recreational purposes, 
do remember to run through the following check-
list:

Before Flight:
• Register your UA if the total weight exceeds 

250g. 
• Obtain a UA Basic Training Certificate if the 

total weight of your UA exceeds 1.5kg but 
weighs less than or equal to 7kg.

• Obtain a UAPL if your UA exceeds 7kg.
• Obtain an Activity Permit before flying your 

UA. 

What you need to know about the UAPL

Flying UA: 
• Fly your UA outside no-fly zones.
• Avoid flying when there are strong winds, rain 

or poor visibility.
• Keep your UA within line of sight at all times.
• Land your UA immediately if an aircraft is 

spotted in the vicinity.
• Never fly your UA higher than 200 feet above 

mean sea level.
• Never fly your UA within 5km of any airport or 

military airbase.
• Never fly your UA over people or near any 

road.
• Never fly your UA in any area where there is 

an ongoing emergency response effort.
• Never drop any substance from your UA or 

carry hazardous substances on your UA.

Check-list for UA
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For more details on the 
application process or other 

administrative information click  
below to visit the CAAS website. 

Jackie Chen
SIAE Exco
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Advertorial

Aerospec Group Well-
Poised for Post COVID-19 
Recovery
Relatively low mortality rates and number of new cases 
characterise Singapore’s containment of COVID-19 
pandemic, auguring well for the aviation sector. Silver 
linings include reciprocal green lane arrangements and air 
travel bubbles that hopefully will fuel a rebound, in terms of 
visitors and jobs. Already a household name established in 
the aerospace sector, Aerospec Group is well-positioned 
to soar to greater heights as we come out of the pandemic, 
supporting OEMS, MROs as well as airlines based in 
Singapore and overseas. 

Aerospec Group attains ISO9001:2015 certification for 
its Quality Management Systems, and bizSAFE Level 
3 for rigorous compliance to occupational safety and 
health standards. As part of the local aerospace fraternity, 
Aerospec Group is both a member of Singapore Institute 
of Aerospace Engineers and Association of Aerospace 
industries (Singapore). Working closely with partners 
based globally, Aerospec Group has the capabilities to 
offer the following services to our clients: 

• Provision of aerospace and aviation manpower 
which includes outsourcing or placement of skilled 
technicians, licensed engineers, painters, planners 
and any other aerospace and aviation specialists

• Provision of non-technical manpower for aerospace, 
aviation and non-aviation sectors

• Management of turnkey repainting of aircraft including 
paint-stripping and/or sanding

• Aircraft exterior washing and interior grooming

Our professional work ethic and proven results have 
earned accolades from clients and employees. 

Becky Wong, Human Resource Manager from Windsor 
Airmotive Asia Pte Ltd:

“Excellent support and service quality. Aerospec 
understands our business needs and is able to establish 
a win-win solution for all stakeholders. Highly recommend. 
Excellent support from the entire Aerospec team. They are 
knowledgeable in their areas and very responsive to any 
issues.”

Joyce, Human Resource Manager from Handicaps Welfare 
Association:

“We have engaged Aerospec Supplies Pte Ltd to assist 
in our manpower need for more than 5 years. We are 
very impressed by their consultants’ professionalism and 
efficiency. They are prompt in reverting to our requests and 
enquires. The candidates and outsourced staff who were 
recommended and provided to us were able to meet our 
expectation. Special mention to their customer support 
team whose members were very proactive and easy to 
liaise with. We highly recommend them.”

Muhammad Hafiz bin Hanafi, Logistics Assistant:

“Aerospec has given me the opportunity to grow and develop, 
in terms of both character and career. Ample resources 
have been provided to allow me to excel at my work. I am 
grateful to be part of a welcoming and supportive family.”

Aerospec Group with its global connections offers a 
doorway for current veterans as well as graduands in 
aerospace and aviation to take up both local and global 
job openings. We have been making inroads in many 
countries such as Malaysia, Philippines, India, Hong Kong, 
China, United Kingdom, Europe, Korea, Middle East and 
USA. The in-depth knowledge and experience gained from 
working abroad will expand the horizons for those who 
endeavour to join us in our exciting aerospace journey!

(Top) Painter at site; (Left) Technician at site. Photos by Aerospec
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Visit the Aerospec website by clicking 
on the logo on the right or contact 
them at ivan@aerospec.com.sg
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Where There is a Will, There is a Way  
Hobbies

Gordon Dupont
50 years since I started flying in 1961, I flew off a mountain 
cliff with a tandem paraglider.  As we glided down at about 
200 feet per minute in total silence, I decided this was the 
way to fly under a controllable modern fabric wing.  With 
an engine on your back you could take off at sea level and 
climb away to enjoy free flight until your fuel ran out at 
which time you could glide back to earth, and this did not 
require a medical exam or pilot’s license.  

Running with a 70 lb. engine with propeller, cage and fuel 
tank on my back was not appealing, so I decided to build 
something that would take me into the air in comfort called 
a trike.  I had never seen a real trike but there are lots of 
pictures on the internet and thus began the adventure of 
building one.

The first thing is to learn the rules of flying a paraglider.  
Next you have to decide on the size.  They have a fairly 
narrow weight range that they are optimal to fly under.  Too 
light, it will be difficult to control; too heavy, it will be heavy 
to control and unable to fly. 

I listed what I wanted and made lots of drawings of what 
I intend to build. As such,  the following requirements are:

1. To be easily disassembled and carried in a hatchback 
car. No part could be over 7 ft. long or over 3 ft. high. 

2. Roll cage protection beside the propeller shroud. 
3. Engine CHT and RPM gauges to be easy to read. 
4. An adjustable seat. 
5. To act like an aircraft with its controls, i.e. to taxi left, 

step on the left pedal. 
6. Brakes 
7. Trailing nose wheel so it would automatically self-

caster forward. 
8. An emergency parachute. 
9. An electric start-up plus hand pull as back up. 
10. A joystick control instead of hand pull. 

My current trike boasts the following:  a lightweight engine 
made in Spain for paragliding, 220 cc two stroke air-cooled 
engine that puts out 29 hp. at 8000 rpm. I mated that to a 
3 bladed ground adjustable composite IVO propeller; on a 
main frame made of 1.25 OD 1/8th” wall tubing.

Mistakes made:

1. The first gear legs I installed were of a 1.25 fiberglass 
material rod as I was told it would have more spring.  It 
looked great at first, sprung beautifully but after a few 
bounces it failed to return to the original position.  The 
1” 6061 rod fixed that.

2. The propeller was from a Quicksilver homebuilt kit 
plane on floats.  It had a 2-cylinder two-stroke snow 
mobile engine that developed 30 hp at 5000rpm.  
The engine was too heavy and big to use with the 
paraglider but the 3 bladed prop looked ideal and was 
ground adjustable.  After a few runs with it and some 
adjustment, I could only get 4800 rpm.  I tried flying 
with that and got off the ground but it wouldn’t climb.  
Thus, I chopped 2 inches off each blade and balanced 
them and am waiting to try if I can get the required 
8000 to get the 29 hp. to climb.  

3. I removed the brake as landing at 12 mph or less, the 
drag of the chute will be sufficient; that lowered about 
a pound off the front end.

(Above) Drawings of the 
paraglider. (Bottom) Complete 
Paraglider Frame with 
fiberglass landing gears. 
(Bottom Right) Gordon Dupont 
on the paraglider. 
Photos by Gordon Dupont
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Space Race to Mars
An insight to the 2020 missions to Mars
Mars has been the interest in the scientific community over 
the origin of life due to its similarities to early Earth. This 
spurred numerous missions to Mars witnessed over the 
decades, hoping to uncover its secrets. NASA’s Curiosity 
rover in 2012 provided evidence of ancient streambeds 
and in 2018 found presence of organic material which are 
the building blocks of life. 

Every 26 months, Earth and Mars align with a minimum 
distance between them. This provides a window that makes 
travel most efficient. The latest was in July 2020 which 
saw the launch of three missions to Mars – Mars 2020 by 
NASA, Tianwen-1 by China and Al-Amal by the United Arab 
Emirates. Each of these missions serve different purposes 
and they are expected to arrive on Mars in February 2021. 
A joint mission between the ESA and Russia’s Roscosmos 
agency was supposed to launch a rover but problems with 
their parachute deployment delayed their launch to 2022. 

We are at the dawn of a new space race as the competition 
in space travel is greater than ever with more countries 
and private companies joining the race. China hopes to 
develop its reputation as a space power. A successful 
mission to Mars can provide confidence to develop 
capacity for its long-term goal of cislunar presence. The 
US hopes to revitalize their space agency following the 
decommissioning of the Space Shuttle in 2011. Other 
countries new in the race hope to prove their technological 
capabilities and gain prestige. 

Mars is seen as the next great leap for humankind. While 
current missions aim to further understand the history and 
environment of the planet, there is tremendous interest in 
making human landings in the future. It is only a matter of 
time before humans set foot the Red Planet and set up the 
first colonies. 

The Mars 2020 mission took off from Cape Canaveral on 30 July 2020 
carrying the Perseverance Rover. It plans to land in the Jezero Crater and its 
mission is to detect signs of past life and habitable conditions in the crater. 

Perseverance is equipped with an advanced camera system with panoramic 
and stereoscopic imaging capability, sensors that provide environmental 
measurements and an exploration technology that will produce oxygen from 
Martian atmospheric carbon dioxide.

It also contains an X-ray fluorescence and UV spectrometers to determine 
the elemental composition of the surface and detect organic compounds 
and a ground-penetrating radar that will provide centimetre-scale resolution 
of the geologic structure of the subsurface. Perseverance also comes with a 
helicopter drone, Ingenuity, which helps to scout for new locations.

Tianwen-1 is China’s first solo project to Mars, after its previous mission 
from a joined partnership with Russia failed in 2011. It launched from the 
Wenchang Spacecraft launch site in Hainan Island on 23 July 2020. 

It is an ambitious mission with a 3-in-1 design consisting of an orbiter, 
launcher and rover, which tries to achieve what the US has achieved in several 
missions into one. The rover’s mission is like that of Perseverance and it 
comes with cameras, instruments for studying Mars’ climate and geology, 
an instrument to collect rocks and record the resulting chemical composition 
and a subsurface penetrating radar to characterize the sub-layer distribution 
of Martian soil. 

The Emirates Mars Mission aims to bring an orbiter Al-Amal to Mars. 
It means Hope in Arabic and it was launched on 19 July 2020 from 
the Tanegashima Space Center in Japan. The orbiter aims to study 
weather cycles and weather events in Mars lower atmosphere and 
attempts to find out why it is experiencing a drastic climate change.

It is equipped with a multi-band capable of taking high-resolution 
images of the Martian surface. An Infra-Red Spectrometer which 
will examine temperature patterns, ice, water vapour and dust in the 
atmosphere. An Ultraviolet Spectrometer which will study the upper 
atmosphere and traces of oxygen and hydrogen further out into space.

Jasper Ng
M.SIAE

Photo by Reuters

Photo by NASA

Photo by Emirates Mars Mission

Vortex



Well-Being

For most of us, 2020 started out quite the same way as 
any other year. Families returned from overseas vacations 
over the December holidays; large crowds gathered at the 
Marina Bay area to ring in the new year with festivities 
and fireworks; and everyone dutifully went back to work 
the next day. Nine months on, the world as we knew it has 
changed. There are travel restrictions, mass gatherings 
prohibited by law, and many employers have implemented 
alternative work arrangements to reduce the number of 
staff in the workplace at any one time.

While the shift towards telecommuting has brought about 
much benefit – from minimising exposure to contagion 
(especially during the peak of the local outbreak), to 
saving time on travel and reducing traffic congestion – it 
has also resulted in challenges for many. For instance, 
without the act of physically reporting for work and 
knocking off at the end of each day, the concept of “office 
hours” may gradually fade and can paradoxically lead to 
longer work hours despite being home-based. Supervisors 
and managers who are unfamiliar with leading teams that 
telecommute may compound the challenge by (perhaps 
unintentionally) conveying an expectation for their team 
members to be ever present at the other end of the email 
or telecommunication system. To ensure that employees 
work at a sustainably productive pace and not suffer 
burnout, it is paramount to establish clear boundaries with 
both physical and psychological demarcations.

Clear and regular communication has always been 
important in maintaining high performing teams. During 
this period where telecommuting is prevalent, it has 
become paramount. Supervisors and managers should 
set clear expectations and realistic deliverables, and team 
members should not be afraid to share any concerns 
and feedback that they may have. Some individuals may 
also feel isolated due to reduced social interactions 
with colleagues and friends that typically occur in the 
workplace. Team members should therefore make extra 
effort to regularly check-in with each other, and create an 
atmosphere of mutual support and encouragement.

The Silent Impact of COVID-19
Dr Brian See, MBBS, MPH, DAvMed, FAMS

Director, Changi Aviation Medicine Centre, Changi General Hospital
Ms Joyce Ng, BA, MPhil, PGDE

Head, Department of TRaCS, Changi General Hospital

The COVID-19 pandemic has significantly affected the 
aviation sector. With the protraction of the situation, 
some businesses in the aviation industry have started to 
implement manpower cost-cutting measures such as pay 
adjustments, no-pay leave arrangements, and even staff 
retrenchments. Under such circumstances, it is normal 
for employees to feel stressed or worry about their job 
security. To help those who may be experiencing such 
emotions, the GRIT exercise can help individuals manage 
stressful situations (see above). 

Companies should establish good communication 
channels with their staff and provide timely information. 
This would reduce uncertainty, as well as allow time for 
forward planning by those who may be impacted by planned 
measures. Finally, despite the challenging headwinds that 
we are facing, all of us who are in the aviation community 
must maintain professionalism and stay focused on the 
job, as aviation remains a safety-critical activity that has 
little room for error.

D
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Building The Aviation Culture

Prof Lim Yeow Khee, BBM
Hon F.SIAE, FRAeS, A/Prof (Adj) NTU, Adult Education Fellow IAL

President SIAEThe Boeing 737 Max is finally waking up from a long sleep 
of more than a year. It is one of the longest grounding of 
an aircraft. What have we learnt from this? Even the most 
respected icon of the aviation industry can fall victim to 
the dark shadow of commercial pressure – lurking around 
inching us slowly towards the edge of the cliff.

On 13 Mar 2019, I was asked over a radio interview, 
whether I would take a flight on a 737 Max tomorrow. I 
answered with a definite “No!” The host was shocked at 
the spontaneity and intensity of my answer. She asked, 
“why?”

Two fatal accidents at take-off on the same new aircraft 
type with the pilots on both flights reporting flight control 
problems. This is a serious safety issue. We went on to 
discuss why China grounded the aircraft immediately after 
Ethiopian 302 crashed and the FAA followed two days 
after.

Using Reasons’ Swiss Cheese Model to identify latent and 
active failures and defence breaches, we find an unusual 
situation where there were no obvious active failures 
and the only defence was our pilots. All the failures were 
latent, from corporate marketing strategy to design to 
certification. 

The US has tens of thousands of experienced 737 pilots 
which allow the airlines to deploy to ensure reasonable 
safety while awaiting further investigation. China does 
not have that luxury and had to take immediate action to 
ground the aircraft.

The key technical issue here is the single-point failure 
resulting in loss of control of the aircraft. This points to the 
certification process which Software Design Assurance 
Level (DAL-A) would have prevented it. However, we now 
learnt that certification of the MCAS was downgraded 
to DAL-C. The problem was compounded by the lack of 
knowledge of the system by our final safety defence, the 
pilot. This again resulted from a latent decision to portray 
the aircraft as just another 737 where no additional training 
was required to fly.  

The whole episode can be summarised by the following 
statement from Southwest Airline Pilots’ Association: 

“Boeing’s rushed certification and introduction of the 737 
MAX aircraft into the hands of trusting pilots who, like 
SWAPA pilots, believed that Boeing carefully designed a 
safe and airworthy aircraft, and had disclosed all of the 
information needed to safely operate the aircraft, caused 
two fatal crashes within a five-month period with the loss 
of 346 lives”. 

THE LONG ROAD TO RECOVERY
Regulatory authorities have released actions needed to 
bring 737 Max back to service. Pilots must complete at 
least 21 days of training and undergo a type rating course. 
Flight control system will now receive two AOA signals 
and if they disagree by more than 5.5 degrees there will 
be an alert in the cockpit and MCAS will not activate. 
MCAS will not command more stabilizer input than can 
be counteracted by the flight crew. The pilots will have the 
ability to override MCAS.

Recovery from brand damage is more difficult. Besides the 
potential legal cases, the cost of clients’ business losses 
will be remembered for a long time. There were comments 
like, “Boeing has gone from being a great engineering 
company to being a big business focused on financial 
success” and “where safety was sacrificed to production 
pressures, exposes the company to potentially repeating 
those mistakes and to additional reputational damage and 
financial losses”, are useful to take note. 

While financial viability is important, such a long string 
of erroneous decisions each eating up the safety margin 
need to be seriously examined by all parties involved. This 
is a serious challenge to the safety culture we have built 
for over 50 years to make air transport the safest and most 
reliable mean of transport for the world. 

I like to revisit the old saying, “if you think safety is expensive, 
try an accident” to remind us of the dangers ahead in our 
long journey to maintain safe air transport.

Learning From Failures 
A constant reminder to all of us in aviation. Life is too short to learn from your own mistakes

Reasons’ Swiss Cheese Model - If you think safety is expensive, try 
an accident!
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Look out for our annual ‘AeroFest’ which  
connects the public to the aerospace 
sector through drone-flying & interactive 
games. 

We connect you with 
industry experts 

Industrial visits and webinars to 
expose the student body to various 
potentials and job prospective 
across the aviation industry.

Engaging workshops for all 
students across NTU and the public 
aiming to spark interest in drones 
and aircrafts.

We enrich and enhance 
your experience with us

NTU Aerospace Society

ntuaerosoc

SP Aviation Club (SPAV), is a CCA that 
specialises on aeromodelling. SPAV’s aim is 
to expose the SP community to aeromodelling 
and spreading the joy of flying.

SPAV conduct trainings on Wednesdays 
(workshop) and Saturdays (flying 
training). For workshops, we build 
various aircraft design ranging from 
balsa glider to remote control planes. 
For flying training, various fly path 
layout (square, circular and figure 8) 
to train our members with firefly plane 
(built from workshop). We also conduct 
simulator trainings to help enhance 
their confidence and also outreach 
programs like glider workshop for 
secondary school students to enhance 
their knowledge on basics principle of 
flight. SPAV also support events such 
as Singapore Amazing Flying Machine 
Competition (SAFMC). 

https://www.facebook.com/NTUAerospace/
https://www.instagram.com/ntuaerosoc/?hl=en

