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Showgoers train their
sights on one of the
Singapore Airshow’s
scintillating flying
demonstrations.

HYDROGEN HUB SET FOR CHANGI
Under the agreement, during the next two years
by Matt Thurber
Airbus and the MOU partners will study how to build
hydrogen infrastructure for aviation, using Changi
Airbus signed an agreement at the Singapore Airshow Airport as the model. “Changi is one of the largest
yesterday with the host country’s aviation and airport
transportation hubs in the world,” Klauke said. “And
authorities to develop a “hydrogen hub” at Changi Air- building zero emissions for the future is a team game.”
port. Although sustainable aviation fuel (SAF) will help
CAAS’s Han stressed that only the avenues for
satisfy short-term needs, only the use of hydrogen as a
ensuring a sustainable future remain a matter of
fuel will allow for the industry to meet 2050 net zero
debate. “It’s a question of not when but how,” he said.
emissions targets, according to Airbus chief technology “We’re developing a sustainable hub blueprint. It’s one
officer Sabine Klauke.
of the tangible ways to decarbonize. As a hub, we can
The Airbus CTO signed the agreement with Han
be a convener to bring together partners. This will
Kok Juan, Civil Aviation Authority of Singapore (CAAS) require international collaboration and public-private
director-general; Yam Kum Weng, Changi Airport
partnerships to make it viable. This MOU demongroup executive v-p, airport development; and John
strates the commitment we have to one another to
Panikar, Asia-Pacific executive v-p of gas and engineer- develop a model and template not just for us but other
outposts around the world.”
ing company Linde.
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Airbus sees strong Asian
demand for military helos
by David Donald
The Asia-Pacific region will generate around
1,300 orders for military helicopters over the
next 10 years, forecasts Airbus Helicopters,
and the airframer hopes to secure a sizeable
portion of those sales thanks to its broad
offering of types, which cover the spectrum
from single-engined initial trainers to large
utility/special forces transports.
Airbus characterizes the future Asia-Pacific
market as one primarily of fleet modernization and renewal, with increases in training
and border security requirements. Utility helicopters will form the bulk of the requirement.
One class that will produce low demand in the

region is the dedicated attack helicopter due
to the nature of prevailing threats, but Airbus
offers its HForce package that provides utility helicopters with a potent armed capability.
The H145M is particularly well-suited to adaptation as a light armed configuration.
The H225M, which has generated significant sales recently, occupies the heavy end of
the portfolio. Singapore has acquired the type
to replace its aging AS332 Super Pumas, taking the first in late March last year for service
with 125 Squadron a Sembawang. With a mission radius of more than 300 nm, the H225M
is ideal for long-range and overwater searchand-rescue (SAR), combat SAR, and special
operations forces support missions. The type

U.S. aero industry to the fore in Singapore
More than 100 U.S. aerospace and defense
companies are exhibiting at the Singapore
Airshow, occupying more than 30 percent
of the indoor exhibit space and making it
the largest national representation outside
that of the home nation. The majority of the
companies—64 in total—form part of the USA
Partnership Pavilion, organized by Kallman
Worldwide. Eleven of the Pavilion’s exhibitors have come to exhibit in Singapore for the
first time. With 21 U.S. states represented, the
Pavilion also incorporates standalone display
areas for Arizona, California, Idaho, Kansas,
New Hampshire, and Oregon.
As well as a strong presence in the

exhibition halls, U.S.-built aircraft dominate
the static display park, including the traditionally strong support for the show from the
Department of Defense. Boeing’s KC-46A
Pegasus tanker and P-8A Poseidon maritime
patroller are on show, courtesy of the Air
Force and Navy, respectively, while visitors
show considerable interest in the two Lockheed Martin F-35As that have deployed from
the U.S. Air Force’s 356th Fighter Squadron.
As an illustration of the strong alliance
between the U.S. and Singapore, the Pavilion
will announce the winners of the Astronaut
Al Worden Endeavour Scholarship Singapore
Award during the week. Four students and
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one educator will form the second “mission
team” to be selected from Singapore and will
receive scholarships to attend a week’s astronaut training at the U.S. Space and Rocket
Center’s Space Camp in Huntsville, Alabama.
Funded by international airshow communities,
the nation-to-nation scheme aims to inspire
young people through STEM education. D.D.
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The Republic of Singapore
Air Force has been inducting
H225Ms since March 2021,
and the type is making
its public debut at the
Singapore Airshow.

can also be configured to launch anti-ship missiles. The versatility of the H225M also brings
inestimable value to humanitarian efforts following natural disasters. Malaysia’a helicopters, for instance, have been vital assets during
relief efforts to flood-affected areas.
In addition to its current range, Airbus Helicopters has begun the process of introducing
two further models to the military portfolio.
Marketing has already begun a version of the
H175, dubbed H175M, for military roles and to
replace the many Pumas still serving around
the world. Airbus has already undertaken
trials of elements of the militarization package—such as fast-roping capability, electronic
warfare equipment, and the like.
Further into the future, the H160M is based
on the civilian H160. The first civilian-standard
H160 was handed over to Japan’s All Nippon
Helicopter in December, and the French navy
will get six for search-and-rescue duties. The
first of them has just entered flight test, but
the fully militarized H160M is not due to enter
service with the French armed forces until 2027.
To reinforce the Airbus portfolio is a comprehensive services offering, known as HCare,
which delivers tailor-made solutions covering
maintenance, logistics, training, technical
support, and flight operations. Two examples appear in Japan, where the army has an
HCare package to support its three H225 VIP
transports, and the navy another to support
its 15 TH-135 training helicopters. Airbus
announced on February 15 the renewal of both
contracts for a further five years.

ST Eng
highlights
tech and
innovation

A full-scale
engine nacelle
graces one
section of the
ST Engineering
Singapore Airshow exhibit, the
largest pavilion
at the event.

by Matt Thurber
Local aerospace engineering, defense, and technology company ST Engineering is showcasing
its various capabilities at the largest pavilion in
the Singapore Airshow exhibit hall, with more
than 2,000 sq m dedicated to three key clusters: aviation, defense, and so-called smart city.
“We have put together the showcase at a
time when the Covid-19 situation remains
dynamic,” said Ravinder Singh, Group COO
for technology and innovation at ST Engineering. “We are committed to pushing forward

and continuously innovate to solve realworld problems.”
One of those problems centers on facilitating shore-to-ship urgent parcel delivery. ST
Engineering is launching a pilot program to
test the use of autonomous unmanned aircraft (drones) for delivery of packages weighing up to 7 kg to vessels in the busy Singapore
port area. The testing involves ST Engineering’s DroNet unmanned aircraft technology,
and Sumitomo is making its maritime fleet

Osprey 30 AESA radar goes to sea aboard
the MQ-8C Fire Scout
The first Northrop Grumman MQ-8C Fire
Scout uncrewed platform—based on the Bell
407 helicopter and outfitted with Leonardo’s
Osprey 30 active electronically scanned
array (AESA) radar—deployed operationally in December. The sensor, designated
AN/ZPY-8 in U.S. service, first went to sea
with the MQ-8Cs of HSC-22’s Detachment 5
aboard USS Milwaukee.
Leonardo designed the Osprey as a
multi-array radar that offers multi-domain
surveillance capability, with applications
for crewed or uncrewed, fixed- and rotary-wing platforms. The radar systems can
be configured with two to four antenna
arrays, depending on the desired azimuth
coverage requirements.
The Osprey flies with 12 international

operators across a range of missions, from
defense applications to security, civil protection, environmental monitoring, and
search and rescue. The company is displaying the radar at the Singapore show
and reports that a number of countries in
the Indo-Pacific region are evaluating it.
The recent U.S. Navy deployment of the
sensor has underlined its value to rotary-wing platforms.
For the time being, the Osprey family
consists of the Osprey 30 and the more
powerful Osprey 50 with larger-aperture
arrays. Applications for the larger system include the four Gulfstream G550
multi-sensor ISR platforms—locally designated MC-55A Peregrine—being procured
by Australia.
D.D.

available, while Skyports and ST Engineering
will conduct the beyond-visual line-of-sight
drone operations for package delivery to the
vessels. Although trial operations, they will
mark a first for unmanned aircraft operations financed through a commercialization
agreement, in collaboration with Wilhelmsen
Ships Service, according to ST Engineering.
Packages carried by the drone could
include important documents, medicines,
and even small parts needed by the ships.
The DroNet drone—on display at the ST Engineering exhibit—also is involved in activities
such as reservoir management, aircraft and
building inspection, and island and offshore
asset surveillance.
One of the prominent parts of the aviation
cluster—a full-scale engine nacelle—highlights
ST Engineering’s capabilities in composites
manufacturing and aerodynamic design. ST
Engineering’s shift to passenger-to-freighter
conversions during the pandemic also is covered at the aviation cluster, including information about the world’s first A320P2F, the first
flight of which took place in December. The
company also has made big strides in additive
manufacturing and is showcasing aerospace
products made using the technology.
With more than 3,000 employees in 30
international offices working on its global
defense, engineering, and technology solutions, ST Engineering customers hail from
more than 100 countries. Solutions available
to customers “range from engineering design
development, certification, original equipment manufacturing, and maintenance, repair
and overhaul services to asset management,”
according to ST Engineering.
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Volocopter demonstrated its VC200 eVTOL prototype at Singapore’s Marina Bay district in October 2019.

Asia-Pacific region will
embrace green aviation
by Charles Alcock
Industry executives assembling from around the
globe for the 2042 Singapore Airshow will quite
likely arrive on a hydrogen-powered airliner and
then complete the last leg of their journey in
a routine eVTOL air taxi service. That was the
closing conclusion of a webinar staged in late
January to discuss the Asia-Pacific region’s position as a fulcrum for new aerospace technology,
organized by show organizer Experia.
The prediction came from Airbus AsiaPacific president Anand Stanley, who confirmed
that the European airframer is committed to
introducing a hydrogen aircraft into commercial service in 2035, following an anticipated
program launch in 2025. He also made a pitch
for the four-seat CityAirbus NextGen eVTOL
aircraft, scheduled for service entry in 2025.
However, Airbus certainly won’t enjoy
a clear run at the much-hyped, and very
crowded, eVTOL sector. Germany’s Volocopter and Embraer subsidiary Eve Urban Air
Mobility also participated in the Asia-Pacific: a
Hub for Tomorrow’s Technologies webinar, and
both confirmed that they view Singapore and
many other cities across the region as prime
early adopters for a new approach to local public transportation, which they say will decongest roads while cutting carbon emissions.
The air transport industry’s seemingly
inescapable imperative to achieve net carbon
neutrality by 2050 will take a multi-pronged

approach that won’t stand or fall on electric propulsion alone. GE Aviation engineering general
manager Vikram Reddy pointed to the further
potential for improving the energy efficiency
of the much-maligned turbofan. He explained
that the engine maker is accelerating its work
on open fan designs to get more propulsion
efficiency using lightweight materials, such as
composite blades and improved gearboxes and
transmissions from its partners Avio and Safran.
Stanley endorsed the multi-path approach
to “greening” aviation. While Airbus views

battery-electric propulsion as suitable for its
small, short-range CityAirbus eVTOL, it is now
convinced that hydrogen represents the only
option for true decarbonization that can work
on a larger scale and for longer flights. He told
the webinar audience that if their 2042 journey
to Singapore extends longer than the 2,500 nm
range anticipated for its hydrogen airliner, they
will have the option of arriving in a SAF- or synthetic fuel-powered A350 long-haul widebody.
“For Volocopter, Singapore is a lighthouse
market into Southeast Asia and the broader
Asia Pacific region,” said Hon Lung Chu, head
of Singapore and business development.
In October 2019, Volocopter publicly demonstrated its VC200 eVTOL prototype in Singapore’s Marina Bay district. During that event
and at the February 2020 Singapore Airshow, it
conducted market research to gauge the appetite of consumers for urban air mobility. “This
found that 72 percent of the public expressed
an interest [in using eVTOL aircraft], and especially among younger and higher-income people,” he reported.
Eve chief executive Andre Stein said that
the new technology will deliver a much more
integrated approach to transportation that
he described as “an internet of mobility.” The
company, which is in the process of pursuing a
Wall Street share flotation, continues work on
a four-passenger eVTOL aircraft. “Travel needs
to be much more integrated so that you can
seamlessly go from Jurong [a Singapore neighborhood] to the center of London, in a way that
is sustainable and accessible in a way we haven’t
yet seen,” he said.

India’s Alliance Air leases two ATR 42-600s
Indian regional carrier Alliance Air plans
to add a pair of ATR 42-600s to its fleet
under a lease agreement with asset manager TrueNoord. Deliveries of the 50-seat
twin turboprops will start in the middle of
this year, ATR said on Tuesday at the Singapore Airshow.
The former Air India subsidiary operates
in remote northern parts of the country
near the Himalayan mountains and needs
to access short runways at high altitude
airports such as Shimla and Kullu. It already
operates 18 of the larger ATR 72-600 aircraft.
“Our relationship with ATR started 20
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years ago, and ever since we have been
building a network that truly serves Indian
communities, delivering comfortable, reliable, and affordable services,” said Alliance
Air CEO Vineet Sood. “Thanks to the unique
features of the ATR 42-600, Alliance Air will
proudly fulfill the mission assigned by the
Indian government to make the most inaccessible regions accessible.”
According to ATR, its aircraft were used
to open 40 new routes in India during 2021.
In December, TrueNoord bought another
pair of ATR 42-600s and leased them to
U.S. carrier Silver Airways.
C.A.

Where are
your next pilots
coming from?
Right here.
Every year, we train 135,000+ pilots in our
1,200 experienced pilots on assignment
with airlines, placed by our aviation recruitment
team, and the 1,500 new pilots graduating from
our aviation academies yearly, and answering
Follow us #caepilot

OEMs still see
massive market
for commercial
turbofans in Asia
by Chris Kjelgaard
All four major commercial-turbofan
engine manufacturers expect the
Asia-Pacific region to provide a
vast market for new commercial jet
aircraft over the next two decades
and strong sales opportunities for
engines that power single-aisle and
widebody aircraft alike.
CFM International and Pratt
& Whitney reckon the region
as a whole—including the massive single-country markets of
China and India—could provide
almost half of the entire global
commercial-aviation market over
the next 20 years.
According to Gael Méheust,
CEO of the GE-Safran joint venture CFM International, his company’s market analysts dissect the
region into two distinct segments,
distinguishing China as an individual market because of its huge
expected future requirement for
aircraft to meet growing Chinese
domestic and international air
travel demand.
For CFM, the Asia-Pacific
region—including the Indian
sub-continent but not China—
will provide about 20 percent
of all future aircraft and engine
demand. India itself will account
for about 5 percent of the demand
and the rest of the region—the 10
member countries of the Association of Southeast Asian Nations
(ASEAN) plus Japan, Korea, Australia, New Zealand, and the
South Pacific island nations—
will account for 15 percent. CFM
sees particularly strong aircraft

demand from Indonesia, Vietnam,
Malaysia, and the Philippines as a
result of strong economic growth
in those nations.
Greater China will account for
19 percent of global demand for
aircraft on its own, according to
Méheust. Providing CFM-specific
context for those percentages,
Méheust said India’s 5 percent
share of the total global aircraft
market should result in sales of
more than 1,000 CFM-powered
aircraft there in the next 20 years.
CFM believes that the region—
not including China—will take
delivery of more than 5,000 new
aircraft by 2042. More than 3,000
will involve aircraft of seat capacities in the 105- to 250-seat range,
according to Méheust. CFM
thinks the Greater China market
will also see about 5,000 new aircraft delivered in the same period.

Single-aisle Aircraft To
Dominate
Pratt & Whitney projects a similarly bullish view of the AsiaPacific region’s aircraft demand. In
the next decade, P&W forecasts a
requirement for almost 8,000 new
aircraft, 3,300 of which the region
will need within the next five
years, said Mary Ellen Jones, vicepresident for Pratt & Whitney’s
Asia-Pacific customer business.
“We anticipate about two-thirds
of those will be single-aisle aircraft,
where the [PW1000G Geared Turbofan] GTF is well-positioned,”
Jones added. “Currently, we
have more than 20 GTF customers, with over 500 GTF-powered

Rolls-Royce expects strong demand for the Trent XWB will offset the effect
of widebody retirements by Asia-Pacific airlines.
aircraft, in the region. Pratt & by its manufacturing industries.
Whitney currently powers more Indonesia, like India, will be
than 1,700 commercial aircraft driven by the need to travel and
based in Asia-Pacific. In terms of connect as its economy grows.
the single-aisle segment over the In the near term, we see strong
next five to ten years, we foresee narrowbody demand in Japan and
strong growth in China, India, South Korea as native operators
Australia, Japan, Vietnam, and renew their fleets. In the medium
parts of Southeast Asia.”
term, India, Indonesia, and VietAs a joint-venture partner nam could garner the majority of
in CFM International, GE Avi- the narrowbody deliveries in the
ation believes the Asia-Pacific Asia-Pacific region.”
region (not including China) will
GE projects that narrowbodies
account for 20 percent of total will account for 70 percent of the
global aircraft demand over the Asia-Pacific market, where domesnext decade. “Specifically, ASEAN tic and regional traffic growth concountries and India will form the tinues to outperform long-haul
bulk of regional market growth,” flying. “Demand for medium narsaid Hadley Bowling, v-p of rowbodies (aircraft with 160 seats)
Asia-Pacific sales for GE Aviation. and large narrowbodies (aircraft
“We project India will be one with 180-plus seats) will be parof the biggest growth drivers in ticularly strong,” said Bowling.
the near and medium-term and “[As a result], higher-thrust engine
could contribute up to 5 percent families such as the Leap-1A33 and
of the global market,” said Bowl- Leap-1B28 will generate the most
ing. “In the ASEAN region, we see demand, powering larger narrowIndonesia and Vietnam as growth body aircraft.”
continues on page 26
countries. Vietnam will be driven
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INNOVATING
TOGETHER
Our innovations enable all of humanity to take flight. Across commercial, defense,
services, and space, we’re reaching higher to make the world better.

boeing.com/singapore

Flight
training
to grow in
Asia-Pac

CAE is tapping its
skills in applying
digital technology
to drive improved
pilot and technician training
efficiency and
outcomes.

by Matt Thurber
Pilot training in Asia-Pacific and Indo-Asian
countries is important not just to augment the
ranks of nationals available to fly for a country’s own airlines and general aviation operators but also for their military forces.
On the general aviation (GA) side, where
pilots without military backgrounds launch
their flying careers, most aircraft in those
regions serve training roles rather than as
personal vehicles. According to consulting
firm Asian Sky Group (ASG), in China alone,
65 percent of the GA fleet serve flight training
roles, and 52 percent of the 3,066 GA aircraft
in China are piston-engine airplanes typically
used for training. Civil Aviation Flight University of China ranked as the top turboprop
and piston fixed-wing operator in China with
some 280 aircraft, according to ASG.
With demand for pilots in Asia projected
to grow dramatically, the need for pilot training infrastructure is significant, and training
academies, flight schools, and flying clubs
are becoming more prevalent. Travel restrictions because of the Covid pandemic might
account for some of the phenomenon; such
restrictions all but halted the ability of many
countries to send students to the U.S., Australia, and other countries for flight training.
Companies such as Montreal-based CAE
have set their sights on the resulting opportunities with a variety of programs and training
equipment, including simulators and complete
training systems. “CAE sees tremendous potential across the Indo-Pacific region to increase
the adoption of digitally immersive solutions
to be used throughout training and operational
support,” said Matthew Sibree, CAE managing
director, Indo-Pacific. CAE employs 350 people
in the region consisting of software, hardware,

and visual systems engineers, program managAs the pandemic took hold in March 2020,
ers, and flight instructors.
CAE took advantage of the market disruption
“Asia-Pacific will see the strongest growth in and raised $1.5 billion in equity to invest in
pilot demand as the region’s fleet of in-service growth opportunities. It secured or announced
aircraft is projected to significantly increase. nine acquisitions since March 2020. “CAE has
Strong economic growth, an expanding mid- been carrying out a growth strategy with the
dle class, new low-cost carriers, new routes, intent to emerge from the pandemic a larger,
and increasing competition make Asia-Pacific more resilient, and more profitable company
the fastest-growing region for air travel,” said than ever before,” Leontidis said. “Today, CAE
CAE’s latest Pilot Demand Outlook.
is going through a corporate transformation at
India and China will continue to be signifi- the leading edge of digital immersion, providcant markets for air travel, spurred by growing ing solutions to make the world a safer place.”
Digital services form part of CAE’s training
middle-class passengers as well as “relaxing
of regulations and new investments in air- management ecosystem, which the company
ports and air traffic management systems,” designed to enhance the training process by
more effectively using data collected during
CAE explained.
A reason flight training programs in Asia training sessions. That includes “the use of
have expanded centers on airlines’ desire to artificial intelligence [to] identify ways to
develop local sources of pilots, rather than better predict how successful a pilot can be,”
relying on expatriate contract pilots. Thus, according to CAE. “This data provides valusome airlines have also created cadet pro- able insights on how to gain efficiencies and
grams to attract young people to aviation build better, safer pilots consistently.”
careers, often in partnership with companies
Here at the Singapore Airshow, CAE is
like CAE, which maintains 11 joint ventures demonstrating its digitally immersive soluwith airlines globally, and six in the Asia- tions for training and operational support,
Pacific region, including India. In 2018, Sin- including its Immersive Maintenance Guide
gapore Airlines and CAE formed the joint (IMG) +Tempo training product. The system
venture Singapore CAE Flight Training to helps enhance and accelerate maintenance
provide training for the airline’s pilots and training using interactive 3D graphics delivered
other Boeing operators in the region.
on tablet computers or virtual reality headsets.
Demand for simulators is growing, accord- “Benefits of IMG include accelerated skills
ing to Nick Leontidis, CAE group president, acquisition, built-in performance feedback,
Civil Aviation Training Solutions. CAE has rapid ingestion of updated technical order data,
seen “a significant increase this fiscal year in and reduced need for live assets, to name a few,”
full-flight simulator demand,” he said. First- according to Matthew Sibree, CAE managing
half fiscal year 2022 sales reached 14 full-flight director, Indo-Pacific. During a test of IMG
simulators. “While we remain off our FY20 with CV-22 tiltrotor technicians, the training
capacity, we have resumed and increased out- increased student overall proficiency and conput to respond to recent orders,” he told AIN. fidence by 42 percent, he explained.
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Bangladesh sizes up
Typhoons for fighter

EUROFIGHTER/GIOVANNI COLLA

will allow the Bangladesh Air Force to seek a
complete package with aircraft, support, training, and a variety of weapons. It must also
include the creation of a maintenance, repair,
and overhaul (MRO) facility in the country.
Quite apart from the difficulties experienced by Dhaka in reaching an agreement
on the Su-30, senior Bangladeshi officers felt
by Jon Lake
Squadron at Kurmitola (Bangabandhu air- that the aircraft would not provide sufficient
base), the military enclave of Dhaka Interna- operational advantage or overmatch because
Bangladesh has a requirement for 16 new mul- tional Airport, and the survivors of 28 Chengdu the Su-30 remains the mainstay of regional
tirole combat aircraft (MRCA) to augment and F-7BGs and four FT-7BGs assigned to Nos. 5 rivals India and Myanmar. Because the Banglaeventually replace its aging Chengdu F-7s and and 35 Squadrons at the same location. Some desh Air Force is so much smaller than those
MiG-29s, and the nation wants to turn west- 16 older F-7MB and eight FT-7MB aircraft have of potential foes it needs to achieve a favorward after decades of purchasing its fighter retired from service. Four of the MiG-29s able exchange ratio to impose a sufficiently
aircraft from Russia and China. The impetus were updated to MiG-29BM/UBM standards heavy cost to deter any aggression. Using the
for the shift came in 2015, with the appoint- in Belarus between 2019 and 2020 and the same aircraft type would make that harder
ment of a new chief of the air staff, Air Chief remaining four are expected to follow, but they to achieve.
Marshal Abu Esrar, who wanted to phase out are no match for modern 4.5 generation fightWestern fighters carry significant advanthe Bangladesh Air Force fleet of Russian and ers, while the F-7s are verging on obsolescence. tages over Russian and Chinese types, and the
Chinese fighters and replace them with WestUnder the 2009 Bangladesh Armed Forces Saab Gripen and Lockheed Martin F-16 reportern aircraft. Esrar evaluated the Eurofighter Forces Goal 2030 modernization program, edly have been offered and considered, though
Typhoon at the 2016 FarnBangladesh now plans
borough International Airto acquire more capable
show and he reportedly
twin-engined fighters. The
Dassault Rafale (in service
“fell in love with it.” Esrar’s
successor, Air Chief Marwith the Indian Air Force,
shal Masihuzzaman Serwhich could be a drawniabat, appears equally
back) and the Eurofighter
enthusiastic, though a
Typhoon stand as the airplanned evaluation with
craft under consideration.
Leonardo fell victim to the
Although Italy is the
Covid pandemic.
Eurofighter partner designated to market the
Bangladesh’s Directoraircraft in Bangladesh, it
ate General Defence Purseems likely that the UK
chase (DGDP) launched
also would support any
a tender in 2017 for the
formal campaign. The
purchase of eight fightreport following the third
ers, plus options for an Italy is the nominated lead partner nation for the Typhoon campaign in Bangladesh,
Bangladesh-UK strategic
additional four, under the although the UK has also signaled its strong support for the bid.
dialogue in 2019 stated:
Forces Goal 2030 program.
Later increased to 16 aircraft, the tender calls the Bangladesh Air Force received 16 Yak-130 “The UK further expressed its readiness to
for a new-build, twin-engine fighter, with each advanced jet trainer and light combat aircraft support Bangladesh with procurement of
engine producing at least 12,125 pounds of ordered in 2013, and planned to purchase high-caliber multi-role combat aircraft alongdry thrust and over 17,635 pounds with after- eight Sukhoi Su-30SME aircraft in 2017. Rela- side other modernization programs.”
burner. The minimum payload will be five tions with Moscow soured after it supported
Many in the Dhaka defense establishment
tonnes with at least eight weapons hardpoints. Myanmar over the Rohingya issue, however, believe that the Eurofighter Typhoon could
Additional stipulations call for the new fighter and worsened after Russia agreed to sell the give Bangladesh the capability edge it needs
to come with active electronically-scanned Yak-130 and Su-30 to Myanmar. Dhaka also did and could provide the deterrent capability
array (AESA) radar with an air-to-air range of not like Moscow’s stipulation that it should it has lacked since the country became inde93 miles and an air-to-surface range of 31 miles, buy MiG-35s along with the Su-30, and began pendent in 1971. For the Bangladesh Air Force,
an infrared search and track (IRST) system, seeking a new solution.
operating the Typhoon would provide a useand an integrated electronic warfare (IEW)
Accordingly, the Bangladesh Air Force ful route toward forging relationships with the
and electronic countermeasures (ECM) suite. asked the government to earmark around four high-tech Eurofighter partner nations
Bangladesh now fields a modest force of 25,200 crore Taka ($3 billion) for 16 Western and their air forces, and could provide opporabout 44 fighter aircraft, consisting of eight multi-role fighters with an advance of 6,300 tunities to operate and train with the four
MiG-29s and MiG-29UBs assigned to No. 8 crore Taka for the financial year 2021-22. That GCC air arms that also fly the Typhoon.
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SETTING NEW STANDARDS
IN REGIONAL AVIATION
EXTENDED TIME-ON-WING WITH THE PW127XT ENGINE SERIES
Pratt & Whitney’s commitment to performance and innovation continues to
lead the way in regional aviation. The revolutionary PW127XT engine series is
setting new standards with extended time-on-wing, reduction in maintenance
engineering technology, the PW127XT engine series is purpose-built to
improve airline economics and sustainability – with a dedicated global team

LEARN MORE AT PWC.CA/PW127XT

PRESENTING THE PW127XT SERIES

Pilot cadets train in a CAE flight simulator. Following a boom in training demand, the Covid-19 pandemic
has alleviated the need for new recruits in the Asia-Pacific market for the time being.

Covid creates pilot
surplus in Asia-Pacific
by Peter Shaw-Smith
Despite the effects of the coronavirus pandemic, the sheer number of pilots forecast to
take up positions in the Asia-Pacific region
over the next two decades had unnerved
those assisting with the provision of new
talent. Prior to 2020, Asia-Pacific ranked as
the fastest developing aviation market in the
world, easily surpassing the U.S. in air traffic
movements. However, the trend has slowed
to a halt due to the conservative nature of the
Covid-19 response in the region.
As a result, Boeing has revised downwards
its annual estimate of the number of pilots,
technicians, and cabin crew required in the
region in the next two decades. In 2020, it
forecast a requirement for 837,000 personnel,
but in 2021, reduced the figure to 819,000, a
fall of 2 percent. Of those, it said, the region
would require 231,000 pilots in 2021, 123,000
of them in China.

“Current aircraft backlogs don’t support
such a scenario, and recruitment in the market in 2022 and for the foreseeable short-term
future is extremely depressed, according to
the latest ICAO report,” explained Artem
Sagan, CEO of PilotsGlobal, a Wilmington,
Delaware-based U.S. pilot employment digital
platform. “To us, the forecast number seems
fragile. Current Asia-Pacific traffic is volatile,
with governments keeping tight travel restrictions in place. It is rather challenging to forecast the mid-term outlook.”
Citing ICAO’s January 4 report titled “Economic Impacts of Covid-19 on Civil Aviation,”
Asia-Pacific ranked slowest in terms of speed
of recovery from Covid-19, Sagan said. International traffic, on which the region heavily
relied, remained 80 percent down compared
with 2019 levels.
Governments in the region have made
tremendous efforts to contain the coronavirus, leading to tight aviation industry travel
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restrictions. The emergence of the Omicron
strain means travel controls will likely continue to affect opportunities available to flight
crew seeking employment in the region in
2022, added Sagan.
“The recovery is projected to see levels
only 40 percent down on 2019 in terms
of international seat capacity by year-end
2022,” he said. “The main issue is that many
Asian countries, like Thailand and Singapore, rely on international travel, especially
to Japan, South Korea, and Association of
Southeast Asian Nations (ASEAN) routes,
as well as on international tourism routes
to Europe, the U.S., and the Middle East.
Domestic travel is insufficient to provide
the high loads seen in the U.S.”
Sagan said the Chinese market remains open
to pilots holding Civil Aviation Administration
of China (CAAC) licenses only. “Singapore, one
of the major foreign pilot employers, is not
recruiting foreign pilots at the moment due
to the depressed international travel it heavily
relies on,” explained Sagan. “The same situation
prevails in Japan and South Korea, which temporarily suspended recruitment of ICAO license
holders. The typical requirement we observe is
flight time in the range of 3,500 to 5,000 hours
for expatriate captains, and 8,000 for direct-entry captains at Chinese airlines. For first officers,
an ATPL with typically 1,500 hours of total flight
time is a minimum requirement to be considered for positions.”
An important consideration when the
employment window reopens centers on the
fact that most East Asian airlines recruit flight
crew through crew leasing companies and not
via direct contracts with airlines. That means
airlines do not directly hire crewmembers but
rather lease them through an agent.
Matthew Flaherty, vice-chancellor and
head of Asia for Embry-Riddle Aeronautical
University in Singapore (Stand 125), told AIN
pilot sourcing varied from airline to airline in
the region in more normal times.
“Singapore Airlines is predominantly
local-pilot,” he said. “Cathay Pacific is very
different; they have a large number of British
and Australian pilots. Every airline is going to
be fairly unique in Asia. It’s a pretty diverse
part of the world. It also depends on whether
you’re looking at the national flag carriers
versus some of the newer low-cost carriers and the newer airlines. The new airlines
need pilots and, typically, they’re spot-buying
smaller airplanes, so they’re open to pilots
that come from around the world.”
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Indonesia modernizes airlifter fleet
by David Donald

and 31 at Jakarta-Halim Perdana, SkU 32 at
Malang-Abdul Rahman Saleh, and SkU 33 at
Ujung Pandang-Hasanuddin.
A crash in 1991 that killed 133 of the 134
onboard plus two people on the ground marred
the C-130’s career in Indonesia. Another crash
in 2015 (122 fatalities on board and 17 on the
ground) sparked a national outcry at the state
of the aging Hercules fleet, underlined by an
accident in the following year that resulted in
the loss of all 13 on board.
In response to those accidents, Indonesia
began looking for more modern airlifters and
ordered five C-130J-30 Super Hercules in 2019
from Lockheed Martin in a direct commercial
sale. In September 2021 the order came to

Airbus, along with a maintenance and training support package. At the same time, IndoWhile defense analysts in Indonesia have
nesia lodged a letter of intent to buy four
naturally focused on what multirole fighter
more. Plans call for delivery of the aircraft
the nation will buy next—with the Boeing
in a multirole transport and tanker configF-15EX and Dassault Rafale seen as the cururation, boosting the TNI-AU’s refueling
rent front-runners—an equally important air
capability, which currently relies on the sole
force investment program already has gotten
remaining KC-130B. Indonesia shelved origiunderway. A major recapitalization of the airnal plans for a commercial third-party operlifter fleet has already seen the air force acquire
ator to acquire A400Ms and then lease them
Airbus C295 medium transports—assembled
to the TNI-AU as required in favor of a direct
in-country by PTDI—to replace elderly Fokker
air force purchase.
F27s, and place orders for both the Lockheed
Disaster relief was a prime consideration
in the decision to buy the aircraft for the
Martin C-130J and Airbus A400M for service
nation. An effort to modernize and increase
with the Tentara Nasional Indonesia-Angkatan
Udara (TNI-AU, Indonesian air force).
the TNI-AU’s transport capability got underGiven Indonesia’s geography,
way in 2018 in the aftermath of
airlift is a crucial task for the
the magnitude 7.5 earthquake
and subsequent tsunami that
TNI-AU. The large nation extends
struck Sulawesi. During the
across an archipelago of more
than 17,000 islands spanning
relief effort, the A400M was the
3,000 miles from East to West.
first airlifter that could land on
Moreover, the nation includes
the damaged and short runway
many of the world’s most active
at Palu, bringing in vital excavavolcanoes and its tectonic setting
tors, fuel trucks, food, clothes,
results in numerous earthquakes
and medical supplies.
and tsunamis. Airlift is not only
“The A400M is a truly multivital for force deployment and
role platform and will greatly
support, but also for relief and
enhance the Indonesian air
supply missions following natuforce’s tactical air-to-air capabilities. This aircraft will play a
ral disasters.
key role in other key missions
For many years the Lockheed
including paratrooping and
Hercules has served as the backheavy cargo transportation,”
bone of the TNI-AU’s transport An A400M in notional TNI-AU colors is depicted operating from the kind of rough
fleet, with the service arm hav- strip that is common throughout Indonesia’s more remote regions.
said Prabowo Subianto, Indoneing operated 39 different aircraft.
sia’s defense minister. “We are
The manufacturer delivered the first batch light during a visit by the Air Force chief of also looking at additional A400M acquisition
of C-130Bs starting in 1960, and a number of staff, Air Chief Marshal Fadjar Prasetyo, to the in the near term, with future A400M developthem remain in service today. One of a pair of Marietta, Georgia, factory, where construc- ments such as firefighting an important capaKC-130Bs included in the batch with inflight tion began on the first example.
bility we are exploring jointly with Airbus. The
refueling capability remains active. C-130Hs
“By obtaining an aircraft with modern A400M will become a national asset and the
and stretched C-130H-30s followed in the late engines, technology, and avionics systems, it cornerstone for human assistance and disaster
1970s, including one C-130H-MP outfitted for is a big step for the Indonesian air force to response missions, beyond its tactical and airmaritime reconnaissance, which crashed in adapt its air transport operations doctrine,” to-air refueling capabilities.”
1985. The air force took over five L-100-30s said Prasetyo, adding that the C-130J “will
When its airlift modernization comes to
significantly improve the capabilities of the fruition, Indonesia will join France, Germany,
from civilian operators.
In the 2010s the TNI-AU received from air force.” In November 2021 the country and the UK in operating both the C-130J and
Australia nine C-130Hs rendered surplus by also announced that the C-130Hs will undergo the larger A400M. For Airbus, the Indonesian
the delivery of the C-130J Super Hercules upgrades with digital “glass” cockpits, based order represents renewed hope for the A400M
to the Royal Australian Air Force. Austra- on Collins Aerospace Flight2 avionics.
following an order for two from Kazakhstan
lia gifted four to Indonesia and sold five at
A more public order came to light on and reports of discussions over additional
discounted prices. Today, the mixed fleet November 18, when Indonesia announced it contracts, possibly including a follow-on buy
flies with four squadrons: Skadron Udara 17 would purchase two A400M airlifters from by the UK.

14 Singapore Airshow News • February 16, 20 2 2 • a i n o n l i n e . c o m

Command Every
Scenario at Sea

IAI’s Naval Warfare Suite - for Your Maritime Superiority
Total Maritime Battlespace Awareness
with Interoperable Naval / Aerial Strike & Defense Systems Connecting Your Assets into a Unified Fighting Force
Overcome every maritime challenge with:
• Joint situational awareness and optimized response
• Data integration from multiple platforms and sensors
• Powerful Artificial Intelligence based decision making
• Multi-mission ship protection and aerial defense
• A wide variety of sea and land Strike Capabilities
• Adaptable to customer requirements

Your game-changing advantage in the maritime arena
www.iai.co.il • info.matah@iai.co.il

The clear advantage
Reducing CO2 emissions by 20%* compared to the previous generation,
the LEAP engine family is realizing today our clear ambition for a more
sustainable aviation industry tomorrow. Extraordinary together.
cfmaeroengines.com/leap
CFM International is a 50/50 joint company
between GE and Safran Aircraft Engines

*Based on customer feedback

First flown last October,
China’s J-35 could be ready
for carrier trials in 2025.

China’s march
to challenge U.S.
Navy shortens
by Reuben F. Johnson
During one of the pre-Covid Singapore Air Shows
a few years ago, the representative of one of the
largest U.S. defense firms directly addressed the
effects of the rise of Chinese military power on
his business in the Asia-Pacific region.
“The Chinese are my best sales agents,” he
said. “Every time they make some high-profile
move, that is when the phone starts ringing
from countries that then ask, ‘what is the
price and delivery timeline for that weapon
system we were speaking with you about
last month?’ The technological advancement
across the board in PRC weaponry—matched
by a parallel increase in expansionist behavior—is creating a palpable sense of anxiety
with many nations in this part of the world.”
Actions by the PRC’s armed forces—both
the People’s Liberation Army Air Force
(PLAAF) and the People’s Liberation Army
Navy (PLAN)—have indeed set off alarm
bells within the MODs in the region, he added,
notably their entry into the “club” of nations
with aircraft carriers.
“Every time they steam that [CV-16] carrier
out of port and coverage of it is broadcast all

the carrier deck remained one element lacking
in the PRC’s naval aviation ambitions. The Liaoning features the same configuration as her
sister ship, the Russian Navy’s (VMF) Admiral
Kuznetsov, which facilitates takeoff from an
up-angle ski ramp instead of using a catapult
as do U.S., French, and Brazilian carriers. The
answer for the PLAN was to reverse-engineer
the VMF’s carrier fighter, the Sukhoi Su-33.
The task fell to the same Shenyang Aircraft
Corporation (SAC) that already builds copies
of the Sukhoi Su-27SK models originally sold
to the PLAAF in the 1990s.
The resulting aircraft, the Shenyang J-15,
has flown from the CV-16 from the beginning,
but that option comes with some significant
shortcomings. The Su-33 is a 1980s design
built from conventional metal alloys. Due to
the increase in weight from copying the original Russian design, the J-15 became the heaviest carrier-based fighter in the world.
The excess weight of the Su-33 was one
reason the VMF designated its Su-33 design
as obsolete in 2015 and began to purchase
carrier-capable variants of the Mikoyan
MiG-29. The J-15, since it has no catapult to
boost speed for the takeoff roll, can carry
a full fuel load only if it limits the weapons loadout to only two tonnes of its total
12-tonne carriage capacity.
A PLA military source who spoke on condition of anonymity complained the J-15 weighs
so much that, “even the U.S. Navy’s current
generation C13-2 steam catapult launch
engines that are installed on Nimitz-class
aircraft carriers would struggle to launch the
aircraft efficiently.”

over CNA and other news outlets, that is when
you really start to see an immediate reaction
from countries that are frightened by the
PRC’s new military capabilities and/or do not
trust the Chinese Communist Party [CCP],”
he explained.
The PLAN acquired its first carrier more
than two decades ago from Ukraine. The vesNew Age Design
sel—then known as the Varyag—had sat idle
and unfinished at the Nikolayev shipyards Those realities prompted the PLAN to commissince the waning days of the Cold War and sion SAC more than a decade ago to develop
became the property of the newly independent a new-generation, lightweight fighter aircraft
nation with the dissolution of the Soviet Union. that would have both a low radar cross-section
Ukraine had no plans for and no capability to and an internal weapons bay. It also intended
commission a blue-water navy and the Chinese the structure to be constructed partially of
wanted to acquire a carrier, so it sold the ship non-ferrous materials and powered by two
in 1998 under the false pretense that it would engines in the class of the U.S. GE F414.
become a floating hotel and casino complex in
The result—a stage-one prototype carrying
the former Portuguese colony of Macau.
several initial designations (F-60/J-31/FC-31)—
The unpowered ship was instead towed to the first flew in 2011 and made its international
PRC proper and re-fitted at the Dalian shipyards. debut in 2014 at Air Show China in Zhuhai. The
More than a decade later, the Varyag conducted performance of the aircraft hinged on two of the
its first sea trials and eventually was renamed same Russian-made Klimov RD-93 jet engines
the Liaoning with the hull number CV-16.
(a derivative of the MiG-29’s RD-33 powerplant)
installed in the single-engine Chengdu FC-1/
Aircraft Shortcomings
Pakistan Aeronautical Complex JF-17.
The lack of a suitable aircraft to operate from
Three years later, a revised version of the
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aircraft appeared that weighed more than the
original prototype but featured a re-designed
wing, which increased the weight of the airframe.
At the same time, the PRC’s struggling aero-engine sector promised a higher-thrust version
of the Guizhou Liyang Aeroengine Company
WS-13 engine, a design based on the Russian
RD-33/93.
Chinese news sources reported in 2020
that the company had developed an IPE
(increased performance version of the
WS-13). The increased thrust of the engine
reportedly came from the adoption of what
some have described as “a relatively conservative scheme” that retains the original
design’s four-stage fan. However, the fan
blades sweep forward to delay airflow separation, thereby increasing the fan’s rotation
rate and boosting the thrust rating. While the
original WS-13 had a thrust capacity of less
than 9 tonnes, the IPE version performs well
beyond the 9-tonne mark
In the meantime, SAC has turned out a
third iteration of the design, now commonly
referred to as J-35, which reportedly first flew
in October 2021. According to sources within
Chinese industry who spoke with AIN, the
flight test validation of this J-35 prototype
will take another two years and then another
year to finalize the design. That would make

The J-35 is undergoing further flight
test validation,
which should take
another two years.
the aircraft ready for carrier trials in 2025,
the projected date for the first of the PLAN’s
catapult-equipped Type 003 carriers.

Chinese Ambitions
One of the most experienced analysts of the
PRC’s military power is retired U.S. Navy
Captain James Fanell, who served tours as the
chief intelligence officer for the PRC at both
the U.S. Pacific Fleet and the Office of Naval
Intelligence (ONI) in Washington. When
questioned about the significance of the
PLAN acquiring more and better carriers and
new-generation aircraft to operate from them,
he noted that the moves don’t surprise those

who have watched the PRC for many years.
“We are seeing the goals of [now retired]
Admiral Wu Shengli coming to fruition as the
PLAN continues its transformation into the
most powerful navy on the planet,” said Fanell,
who now resides in Switzerland and is a resident
expert at the Geneva Centre for Security Policy.
“As the [chief] from 2006 to 2017, Wu was
the second-longest serving commander of the
PLAN,” Fanell noted. “What we are seeing
today is the result of Admiral Wu laying the
foundation for the PLAN to be a naval aviation power. It was one of his priorities as commander and it remains as such with the current
civilian and military leaders of China.”

Nordam, China Airlines joint venture establishes Taiwan MRO
After more than 20 years in Singapore, aerospace components
manufacturing and repair specialist Nordam joined partner China
Airlines on January 25 to mark the completion and grand opening
of Nordam Asia Limited’s relocated repair facility in Taoyuan City,
Taiwan. The move came as part of a 2017 agreement between Nordam and China Airlines to create efficiencies and share access to
local resources. China Airlines ranks as Taiwan’s largest airline by
frequency and size.
The 44,000-sq-ft, two-story facility in Taiwan includes a production floor, warehouse, clean room, and paint booths. Nordam Asia
Nordam Asia Limited operates from a 44,000-sq-ft, two-story
facility in Taoyuan City, Taiwan.

will continue to provide maintenance, repair, and overhaul of fan
and inlet cowls, flight controls, radomes, reversers, and other composite or metal-bonded structures for Asia-Pacific airline and air
cargo customers.
T. Hastings Siegfried, Nordam chief operating officer of MRO
international divisions and chairman of Nordam Asia, said the
relocation and joint venture will simplify logistics that in turn will
control repair costs. “Working together with China Airlines, we are
improving access for all those in need of repairs and support in the
Asia-Pacific region,” he explained.
China Airlines chairman Su-Chien Hsieh added that Nordam Asia
will serve as a cost-effective repair hub, “capitalizing on affordable
Taiwanese costs and impressive infrastructure.”
Based in Tulsa, Oklahoma, and employing more than 2,500
people at facilities around the world, Nordam’s capabilities extend
beyond MRO. The 53-year-old company also specializes in designing, certifying, and manufacturing integrated propulsion systems,
nacelles, and thrust reversers for business jets; building composite
aircraft structures, interior shells, custom cabinetry, and radomes;
and manufacturing aircraft transparencies such as cabin windows,
wing-tip lens assemblies, and flight deck windows.
J.S.
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Narrowbody MRO work has outpaced widebody maintenance demand at ST Engineering’s facility at Seletar Airport
in Singapore largely due to international travel restrictions.

ST Engineering gets
major boost from P2F
by Peter Shaw-Smith

Airlines, a five-year CFM56-7B
engine MRO contract from Alaska
Singapore-based technology, Airlines, and a five-year airframe
defense, and engineering group maintenance contract for an AsiaST Engineering saw year-on-year based low-cost carrier.
revenues in its commercial aero“Compared to the rest of the
space business rally 27 percent in world, Asia-Pacific saw little
the third quarter last year as the improvement in air travel in
company forges ahead on pas- 2021,” Jeffrey Lam, ST Aerosenger-to-freighter aircraft con- space president of commercial
versions. An order for 18 A320 aerospace, told AIN. “Although
family aircraft conversions for some degree of momentum built
San Francisco, California-based up toward the end of the year,
aircraft lessor BBAM, announced Omicron stalled it when governlast August, came as a particularly ments across the region erected
welcome boost. MRO utilization new barriers for entry and exit.
stood at more than two-thirds of We expect domestic travel and
its total capacity in the first nine MRO work for narrowbody airmonths of last year.
craft to continue leading the way
ST Engineering saw a surge in for recovery in Asia-Pacific in the
its order book to S$18.2 billion near term unless governments
($13.5 billion) in September, up decisively remove travel bans or
from S$15.4 billion at the end of restrictions that encourage more
2020, and secured S$1.82 billion of international travel.”
new contracts in the third quarter.
ST Engineering claims more
New agreements included a five- than 45 years of experience in aviyear component maintenance- ation, backed by an experienced
by-the-hour contract from Japan team of engineers and technicians

across facilities in Asia-Pacific,
the U.S., and Europe. “We have
proven nose-to-tail life cycle solutions, from design and engineering,
original equipment manufacturing
[OEM], MRO services to aircraft
and engine leasing,” Lam said.

Airframe Recovery
Despite the challenges that
Covid-19 continued to pose to
the global aviation industry in
2021, the airframe MRO business
saw the fastest recovery, he said,
while recovery of component and
engine MRO businesses proved
slower as many operators still
used equipment with green time.
“The freighter market and our
freighter conversion business
was a bright spot in 2021,” he
said. “The heightened interest in
dedicated freighters translated to
a number of orders, with conversion slots for our Airbus program
fully booked through 2024. Our
OEM business also saw improvements, with our biggest nacelle
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program, the A320neo, experiencing a steady recovery.”
Elbe Flugzeugwerke (EFW)
communications head Anke
Lemke told AIN the Germanybased firm had served as a center
of excellence for Airbus P2F conversions for nearly three decades,
having redelivered some 200
A300 and A310 conversions for
around 40 customers worldwide;
ST Engineering now owns 55 percent of EFW, while Airbus holds
the remaining 45 percent.
“Due to the high demand for
the new Airbus freighter, EFW is
increasing capacity in Dresden,
Germany (six lines by 2023), and
added conversion sites in Singapore (A321 and A330) and in
China and the U.S., which both
house two sites, one for A321s and
one for A330s, all fully supported
by the EFW engineering team in
Dresden,” she said.
“ST Engineering is converting
A321s at Singapore Seletar (five in
2021), using the EFW supplemental type certificate (STC), and did
the first A320 in December,” Chris
Seymour, head of market analysis
at Ascend by Cirium, told AIN.
“They also plan to start converting
at their Guangzhou facility.”
Lam said ST maintained a positive outlook for mid- to long-term
demand in the P2F conversion
market. The air cargo sector continues to experience strong growth,
driven by e-commerce, timesensitive and high-value cargo
such as Covid vaccines, and massive backlogs in ocean shipping.
With a diversified global business, ST Engineering does not
depend on one country, such as
China, alone, said Lam. It serves
clients from key air locations
such as Shanghai, Beijing, Hanoi,
Ho Chi Minh City, as well as Singapore. “We just set up our first
physical footprint in Vietnam via
a joint venture with Vietnam Airlines in recent years, so we will be
focusing on ramping up our operations and growing our capabilities there,” he concluded.

Taiwan’s Brave Eagle
leaves the nest
by Jon Lake
Taiwan’s Aerospace Industrial Development
Corporation (AIDC) T-5 Yung Yin (Brave
Eagle) has entered service with the Republic of China Air Force (ROCAF). The second
of two production Brave Eagle advanced jet
trainers arrived at Taitung Air Base in Taiwan
on December 22 last year, where it joined
the first low-rate initial production (LRIP)
aircraft, delivered on November 28. For the
ceremonial delivery, the first prototype (with
AIDC chairman Hu Kaihong in the back seat)
accompanied the new aircraft, and the first
LRIP aircraft escorted the pair to Taitung,
flying a neat Vic formation over the base
before landing.
The first cadre of T-5 instructors successfully completed the first phase of training on
November 12. The six pilots came from the
Air Force Academy, the 1st Fighter Wing, the
3rd Fighter Wing, and the 7th Fighter Training
Wing, and received training from two instructors from the Aviation Development Center.
The ROCAG will use the two aircraft for
further operational test and evaluation and
for developing the training syllabus. Further
aircraft that roll off the production line later
this year will augment them. AIDC plans to

begin high-rate mass production of the T-5
in March 2023 and deliver the 66 aircraft on
order between 2026 and 2028.
The first T-5 Brave Eagle squadron will be
based at Taitung Air Base, home of the 7th
Flight Training Wing and the Tactical Training and Development Center. The T-5 will
replace the F-5E/F there and operate in the
lead-in fighter training role. The aircraft will
also be based at Kangshan Air Base, home to
the Air Force Academy, where it will replace
the AT-3s of the Fighter Training Group in the
basic training role. Meanwhile, the two prototypes delivered earlier in 2021 will continue
development testing to further improve and
develop this homegrown Taiwanese advanced
trainer and light fighter aircraft.
The T-5 is a dedicated trainer derivative of
the F-CK-1 Ching Kuo Indigenous Defense
Fighter (IDF). AIDC developed it in collaboration with the National Chung-Shan Institute
of Science and Technology NCSIST to meet
the ROCAF’s Advanced Jet Trainer (AJT)
requirement and provide a replacement for
the indigenous AIDC AT-3 basic trainer and
the Northrop F-5s used as advanced and
fighter lead-in trainers. The ROCAF plans to
retire both types during the early 2020s.
Initially, plans called for the fulfillment

Externally, the T-5 resembles the F-CK-1 fighter upon which it is based, but the design carries new
features for the training role.

of the AJT requirement by a foreign aircraft,
perhaps to be assembled locally, and Taiwan
evaluated the KAI T-50 and the Italian Finmeccanica/Aermacchi (now Leonardo) M346
Master. Taiwan initially chose the M-346, but
after Tsai Ing-wen was elected President of
the Republic of China (Taiwan) in 2016, attention switched to indigenous options.

Indigenous Defense
President Tsai’s Democratic Progressive
Party has pursued a policy of developing
indigenous defense industries, though budgetary constraints meant that an existing aircraft type would form the basis for the new
AJT design. The three aircraft proposed were
the M346, the AT-3 MAX—a modernized version of the existing AT-3 with a lightweight
composite airframe, updated avionics, a
glass cockpit, increased thrust, and an integrated training system—and an evolution of
the AIDC F-CK-1 Ching Kuo fighter initially
designated as the XAT-5. Leonardo-Finmeccanica reportedly reduced the cost of its
M346 offer by around 25 percent, but Taiwan
rejected the new offer, leaving the XAT-5 and
the modernized AT-3 MAX.
Taiwan surprised many by officially selecting the XAT-5 (unproven as a trainer) in 2017
as the basis of the TWD68.6 billion ($2.2 billion) program. While AIDC had marketed simplified versions of the two-seat F-CK-1C/D IDF
for Lead-In Fighter Training (LIFT) for some
20 years, the T-5 represents a fresh take on
this approach.
Although based on the F-CK-1 Ching-Kuo
airframe design, the T-5 has 80 percent new
components and makes greater use of composites in the fuselage to reduce all-up weight
and improve strength. The wing has undergone a redesign, with a “fatter” aerofoil section to increase stability at low speeds and low
altitudes, as well as provide increased internal
fuel capacity. The manufacturer claims the
new aircraft has lower drag and better high
angle-of-attack handling than the F-CK-1.
The Brave Eagle is powered by a pair of
non-afterburning Honeywell/ITEC F124200TW engines. Essentially a non-afterburning version of the Ching Kuo’s F125 engine, the
Honeywell/ITEC engines will limit the aircraft
to subsonic/transonic speeds in level flight.
The design omits the internal cannon of the
Ching Kuo, but includes a provision for armament (including an external gun pod). NCSIST
has developed an airborne AESA radar for the
T-5 using gallium-nitride technology.
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Garmin’s G5000 upgrade for the Cessna Citation XL and XLS adds thoroughly modern avionics capabilities to the
flight deck of a popular business jet for Asia-Pacific operators.

Asia-Pacific to drive strong
demand for bizav avionics
Three key manufacturers of business aviation avionics—Collins
Aerospace, Garmin International,
and Honeywell—expect demand
to remain strong for their products in the Asia-Pacific region
and see markets growing in
many Asian countries, for varying reasons.
While the Covid-19 pandemic
has affected Asia-Pacific business travel, business aviation
in the region has recovered
strongly, according to Hailin Wen,
Asia-Pacific sales lead for Collins
Aerospace’s avionics business.
Although business aviation activity hasn’t quite returned to 2019
levels, Collins sees reason for optimism. “We still feel confident in
the [Asia-Pacific] market because
it has some of the fastest-growing
economies in the world,” said Wen.

Collins sees a wide variety of
potential sales opportunities for
its business aviation avionics
lines in the Asia-Pacific market.
While it maintains a “very strong”
position in line-fit installations
in new aircraft (Bombardier,
Gulfstream, Textron, Dassault,
Embraer, Boeing, and Airbus all

feature Collins avionics in their
business jet lines), in the region
the company’s “primary focus is
on the aftermarket,” said Wen. It
makes products to suit three different avionics categories: flight
deck avionics, cabin management
systems (CMS), and connectivity solutions.

MARK WAGNER

by Chris Kjelgaard

The Collins Aerospace Pro Line Fusion upgrade for the Challenger 604 and
other popular business jets features touchscreen displays.
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The Asia-Pacific region
accounts for 12 percent of total
global demand for new business
jets, according to Amit Kaul,
Honeywell’s senior director of
sales for commercial aviation in
Asia-Pacific. “Global purchase
plans for new jets are forecast
to be higher in the next several
years, with larger jets commanding the largest share of demand
at 39 percent,” he said.
“The need and desire for business aviation have become clearer
during the pandemic,” added
Kaul. “The Greater China region
has always been a market we are
excited about. Fleet growth in
mainland China and Hong Kong
should continue in the medium
term, specifically in the longrange and ultra-long-range jets
where Honeywell has established
cutting-edge avionics. Our flight
decks are available on most of
these aircraft, for example, Gulfstream and Dassault.”
Honeywell also expects to see
many opportunities to sell its
business-aviation avionics product lines elsewhere in the region.
“Southeast Asia is another market
where we expect to see some
growth—especially in Malaysia, Thailand, and Indonesia,”
said Kaul.
The fact that Honeywell provides the Primus Apex integrated
flight decks for all new-build and
PC-12 NGX turboprops and the
Primus Epic 2 integrated flight
deck that forms the core of the
PC-24 business jet’s Advanced
Cockpit Environment will also
help its business aviation avionics sales in the region. Australia
presents a case in point: the country’s famous Royal Flying Doctor
Service (RFDS) is an important
customer for both Pilatus types.
Garmin International, meanwhile, “already has a pretty strong
presence in Asia” but sees plenty
of opportunity for avionics sales
growth in a variety of geographical and mission-specific markets
in the region, said Trevor Pegrum,

Garmin’s manager for Asia-Pacific aftermarket sales.
Along with a “hub” office in
Singapore, Garmin maintains
offices in China, Australia, and in
Malaysia’s capital, Kuala Lumpur.
A particular strength centers on
Garmin’s diverse aviation product line, ranging from “pilot
watches to Part 29 integrated
flight decks for IFR helicopters,”
said Pegrum. “China is always
the greatest market for training:
Garmin has [avionics installations on] more than 1,000 training aircraft in China. India offers
fantastic opportunities, particularly through flight schools and Owners and operators of the Cessna Citation X can upgrade their flight decks with Honeywell’s DU-875 displays.
in military training.”
However, Garmin also expects said. Because the island nation product lines, “but we’re also field where they can use prodto see excellent Asia-Pacific has seen a sizable number of seeing big growth in Southeast ucts like synthetic vision and
sales opportunities for avionics aircraft accidents resulting from Asia,” said Wen. She said Viet- enhanced vision. Additionally,
upgrades in business aircraft controlled flight into terrain nam, Indonesia, the Philippines, built-in automation helps keep
with obsolete installations. (CFIT), its airworthiness author- Australia, and New Zealand all flights safe during weather“The cost to replace them lends ity recently issued an advisory represent potentially strong related turbulence while reducitself well to Garmin’s strategy,” circular recommending that markets for Collins’s aftermar- ing pilot overload.”
said Pegrum. The company has Indonesian operators upgrade ket avionics upgrades—the latNew equipage opportunities
developed “a federated strategy their fixed-wing aircraft and heli- ter two largely because sizable in business aviation avionics will
for a certain customer,” the one copters with terrain-awareness numbers of King Air 250s and also emerge in the Asia-Pacific
who operates an older aircraft— systems. “The TAWS systems 350s operate there.
region—and in other regions—in
say, a Learjet 35—whose market from Garmin’s portfolio are really
In the Asia-Pacific region, “our years to come, according to Kaul.
value depends substantially on economical,” said Pegrum.
route to market in business avi- “With Honeywell’s success in
its avionics fit, he added. “We
In the Asia-Pacific region, Col- ation is through our network of being the first to provide ADS-B
see a lot of older aircraft in that lins’s “primary focus is on the Collins dealers,” said Wen. The Out upgrade solutions globally,
region. We have a great ADS-B aftermarket, in cockpit, cabin company considers this a partic- we are looking to further support
solution, and cheap retrofit management systems, and con- ular strength, because the dealers the retrofit market with ADS-B
options [for flight management nectivity solutions,” explained sell to a wide range of customers, In. We are looking forward to it
systems, TCAS II, and radar Wen. “We’re focusing on Pro from private general-aviation being mandated in the next eight
Line Fusion and Pro Line 21 aircraft owners to continuing to nine years,” he said.
upgrades] as well.”
The fact that “almost every modernization upgrades,” she airworthiness maintenance orgaSome forthcoming equipage
aircraft Textron makes today has noted. The integrated flight nizations, and to government mandates will be important for
a Garmin integrated flight deck” decks offer retrofit features such agencies and “pseudo-govern- future Asia-Pacific sales (particualso has helped Garmin’s Asia- as head-up guidance displays ment entities” such as Austra- larly China’s forthcoming ADS-B
Pacific sales cause, said Pegrum. and enhanced-vision (EVS) and lia’s RFDS.
Out mandate), but regional reg[Additionally], our G5000 [inte- synthetic-vision (SVS) systems.
Honeywell sees “a keen focus ulations don’t generally drive
grated flight deck] retrofit for the Collins offers Pro Line Fusion on safety and productivity prod- the business aviation avionics
Citation XLS and XL has been a upgrades for the Challenger 604, ucts” among APAC business- upgrade market there, according
fantastic success, and there are the Citation 1+, Citation 2+, Cita- aviation operators, said Kaul. to Wen.
a lot of opportunities in Asia tion 3, and King Air models. It “We offer many in the business
Rather, pandemic-related
for that.” The G5000 upgrade offers Pro Line 21 upgrades for aviation space. Our weather movement by wealthy individuals
includes a digital automatic flight the Falcon 2000, Challenger 300, radar and SVS and EVS systems “to put their families on owned
control system as well.
Challenger 605, Hawker 800, and significantly contribute to safer aircraft instead of on chartered
and more efficient operations. aircraft,” has propelled sales. As
Meanwhile, Indonesia rep- King Airs.
Collins sees China, India, and Our upgrades in our display a result, “many high-net-worth
resents a “really interesting”
opportunity for Garmin to mar- Australia as particularly strong product lines have given the individuals have refocused their
ket its Terrain Awareness and markets for its business aviation opportunity for older jets in the business-aviation priorities on
Warning Systems (TAWS), he avionics and cabin electronics region to reach a level playing safety,” she concluded.
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BOC Aviation carries an aircraft portfolio worth $14.5 billion, ranking it among the top lessors in the world.

Chinese companies dominate
Asia-Pacific leasing field
by Peter Shaw-Smith
Covid-19 has tested the mettle of all aircraft
lessors and it will be some time before recovery emerges, especially in the Asia-Pacific
region where pandemic-related closures
have often been political in nature. Although
Chinese lessors haven’t escaped the pandemic’s effects, those entering the aircraft leasing market in the past decade or more now
account for around three of the top 10 global
players and eight of the top 30.
Simon Wong, partner at law firm Stephenson
Harwood in Hong Kong, told AIN that among
Chinese lessors, BOC Aviation, CDB Aviation,
Bank of Communications (BoComm) Financial Leasing, and a number of other Chinese
lessors have become among the most active in
the world. His client, ICBC Leasing, now ranks
as the sixth-largest aircraft lessor in the world,
after starting the business only 13 years ago.
“What they have in common is that they are
subsidiaries of national state-owned banks in
China,” he said. “Whilst it isn’t true that they
receive cheap funding solely or mostly from
their parent banks, the fact that they are either
solely or majority-owned by banks with [strong]
sovereign credit ratings means that their cost of
funding in the domestic and international commercial loan and capital markets is relatively low.”

Wong considers the Chinese government’s
move to encourage the growth of aviation
leasing as smart and necessary because it
made little sense for overseas lessors and
financial institutions to own or finance most
of the country’s rapidly growing fleet. “To
Chinese lessors’ credit, they have been learning the trade enthusiastically and quickly and
are not content to serve PRC airlines only but
have strong international ambition,” he said.
Today, most Chinese lessors have established a significant presence in Dublin, while
also maintaining legal entities in China, Hong
Kong, Singapore, or elsewhere. KPMG Ireland
Aviation Advisory partner Kieran O’Brien cited
Cirium data to estimate Chinese lessors’ current
assets under management. ICBC Leasing carries
a portfolio worth $13 billion, BOC Aviation $14.5
billion, BoComm $7.5 billion, CDB $7.5 billion,
AVIC International Leasing $6 billion, and Chinese Aircraft Leasing Company $3.4 billion.
Despite the “business as usual” line, analysts
say that the pandemic has affected recent performance. “Asia-Pacific aircraft lessors’ performance continued to be weighed down by the
pandemic in 2021,” Katie Chen, a Taiwan-based
director at Fitch Ratings, told AIN. “Some of
them reported weaker earnings in the first
half due to either declining revenue or larger
impairment loss compared to the first half of
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2020. Asset growth also [remained] weak for
aircraft lessors in the first half of 2021.”
O’Brien told AIN the sector had suffered
from a cash flow perspective, but significant
government intervention meant few airlines
failed in the last 18 months. “There’s no question that margins are down, and cash reserves
are certainly under more pressure,” he said.
“Most of the well-run lessors went out
and shored up liquidity very quickly into the
pandemic. They’ve also been pretty good
in terms of restructuring. Certainly, we’ve
seen that Western and Chinese lessors have
worked with airlines, and we’ve been part of
that process. They’ve made sure that they’ve
thought about deferrals and related actions or
measures. They have looked to keep the aircraft with the airline, but have done deals to
keep some level of money coming in while not
destroying the airline completely.”
CDB Aviation has an in-service fleet of 241
aircraft and 138 aircraft on order: 80 Airbus
A320neo family aircraft and 58 Boeing 737
Max 8s. During the first half of 2021, it added
six new customers and signed new lease transactions for 31 aircraft with 11 customers. “We also
acquired 14 aircraft on operating lease, including
five via direct OEM orders, six via sale-leaseback,
and three via portfolio acquisitions, which were
leased to Aeroflot, American, Wizz, WestJet,
United, and SAS,” CEO Patrick Hannigan said.
More than 50 percent of CDB Aviation’s fleet
operates with lease customers in Asia-Pacific,
and he expects the region to remain a fundamental pillar of the business as it becomes the
world’s biggest market for air travel.
“The last ten years have been the decade
of Asia in the leasing space, where a number of well-capitalized, highly experienced,
highly capable leasing platforms were born
and developed,” Hannigan said. “We’re the
first Chinese-owned lessor to truly ‘go global,’
with teams assigned to all key markets and a
full-service aircraft-leasing platform with a
global footprint. As a Chinese-owned lessor,
China is and will continue to be a key market
for CDB Aviation, and we have a strong corporate presence in Hong Kong to best serve that
important market and region.”
Discussing M&A in a recent online seminar,
Aengus Kelly, CEO of AerCap, the world’s largest commercial aircraft owner, said he did not
expect many more to take place. “I don’t think
it will be hugely widescale because many of the
owners of aircraft leasing businesses are large
Chinese financial institutions, and they’re not
in any great rush to sell,” he said.

Roles expanding for
Asia-Pac utility aircraft
by Chris Kjelgaard

upgraded version of the venerable but irreplaceable Twin Otter family—as an amphibious
aircraft, according to Peter Walker, Viking Air’s
global special missions sales director.
“As major airports experience greater strain
with aircraft movements due to insufficient
slot allocations and more efficient seaports in
burgeoning coastal cities become available due
to relatively low infrastructure costs, the Twin
Otter’s adaptability and amphibious capability
position it to benefit from exponential market

Walker reckons the model’s appeal stems
largely from what he called “the unsurpassed
inherent STOL capabilities of the DHC-6 Twin
Otter in the civilian utility and multi-role configurations for remote short-runway access.”
Meanwhile, Britten-Norman, which offers
the BN2 Islander—as venerable and irreplaceable as the Twin Otter—in configurations up
to nine passenger seats or 1.6 tonnes of cargo
capacity, sees Asia-Pacific sales potential for
the aircraft in an unconventional market niche.
Today, Britten-Norman concentrates its
sales efforts for the Islander—available in
two fuselage lengths as either the piston-engined BN2B-20 or the turboprop-powered
BN2T-4S—more on civilian than military markets, according to a Britten-Norman spokesman.
Within its civilian-sales effort, BrittenNorman sees particularly strong oppor-

Manufacturers of current-production utility
aircraft see many different market opportunities for their aircraft in the Asia-Pacific region,
performing a wide variety of civilian, government, and military missions.
However, while most modern utility aircraft designs retain unpressurized cabins,
each OEM’s view of the sales opportunities for
its aircraft in different mission roles is unique
and depends on the vehicle’s specific operating, design, and structural characteristics.
For instance, Textron Aviation sees the
Asia-Pacific market for the new Cessna 408
SkyCourier as “very favorable for both the
freighter and passenger variants” in commercial-aviation operations “throughout the
entire region,” said Juan Escalante, Textron
Aviation’s v-p of SkyCourier sales. “[While]
the SkyCourier will be a great special missions platform for operators in the region,
the civilian market still dominates for fixedwing. The freighter version of the SkyCourier
can accommodate three LD3 shipping containers and a 6,000-pound payload capacity,
while the passenger version has 19 seats, so… Textron Aviation sees the Asia-Pacific market for the new Cessna 408 SkyCourier as “very favorable”
the opportunities for use in this region will for both the freighter and passenger variants.
be many. It will also be capable of supporting
domestic and regional connectivity initiatives growth in the Asia-Pacific region,” said Walker. tunities—in a very specific role—for an
for remote or underserved populations.”
In areas of the world where land is scarce, alternative-propulsion, hydrogen fuel
seaports
increasingly serve as feeders to land- cell-powered version of the Islander, which
Textron reckons the SkyCourier—slated
for certification under FAR Part 23 commuter- based runways, said Walker. “A prime example the company is developing with Cranfield
category rules—will make for a compelling case is in the Maldives, where the tourism indus- Aerospace Systems.
According to the B-N spokesman, the comfor commercial operators in the Asia-Pacific try is dependent on amphibious Twin Otters
to
provide
transport
to
outlying
islands.”
market because it serves “a new market segment
pany has received “a flood of inquiries” from
delivering a [6,000 pound/19 passenger] payload (Maldives-based carriers operate a total of luxury resorts in the Asia-Pacific region for
previously only available with a Part 25 [trans- almost 70 floatplane-configured Twin Otters.) the environmentally friendly forthcoming
port category-certified] aircraft,” said Escalante. “The tourist market in Asia is no exception, Islander version to transport up to eight pas“This will open up new sectors for regional and the potential for amphibious operations is sengers at a time between resorts and airports.
airlines and cargo/logistics operators,” he said. untapped and presents a lucrative opportunity
Sizable Asia-Pacific markets also exist for
the SkyCourier, Twin Otter, Islander, and
“The average twin utility turboprop on the for OEMs and other industry stakeholders.”
market today is 30 years old, indicating that
All the Twin Otter variants—particularly the other utility aircraft—such as the Indonesian
the market is ready for a modern replacement, 300 and the new 400—have seen strong sales Aerospace N-219 and the Aircraft Industries L
and the SkyCourier is a unique solution” for success throughout the region, and continue to 410 NG—in special-mission roles. For instance,
high-utilization customers.
do so. The type serves in a wide variety of Asia-Pa- the Guardian version of the Twin Otter operMeanwhile, Viking Air sees particularly strong cific civilian and governmental/military roles and ates maritime patrol and intelligence, surveilAsia-Pacific sales opportunities for its 19-seat has become particularly popular in major island lance, and reconnaissance duties in countries
that include Vietnam and Thailand.
Twin Otter 400—the current-production, nations such as Indonesia and the Philippines.
a i n o n l i n e . c o m • February 16, 20 2 2 • Singapore Airshow News

25

OEMs see
Asian market

Airways, for GEnx-1B engines to
power Boeing 787-9s.)
In India, CFM’s customers
include IndiGo (which switched
from the PW1100G engines chocontinued from page 6
sen for its first major A320neo
GE thinks some of the demand order to Leap-1A engines for a
for larger-narrowbodies will follow-on order), SpiceJet, Visarise because of a growing trend tara, and forthcoming new lowfor long-haul, low-cost carriers. cost entrant Akasa Air.
But there will still be room for
“[Pratt & Whitney has] more
widebodies, noted Bowling: “The than 20 GTF customers with over
widebody market will make up 500 GTF-powered aircraft in the
about 20 percent of the market, Asia-Pacific region,” said Jones.
and medium-widebody aircraft— “Pratt & Whitney powers more than
the [Boeing] 787-9, the [Airbus]. 1,700 commercial aircraft based
A350-900—will have strong there. We have a diverse portfolio CFM’s Leap-1A has an orderbook in Asia-Pacific of 1,500 engines.
demand in this market. The GEnx of GTF customers, ranging from
Pandemic Recovery
engine will continue to generate network carriers like Air China,
ultimately key to a full recovery.”
Sichuan,
China
Airlines,
Vietnam
demand for widebody aircraft.”
The Covid-19 pandemic hit the
The pandemic’s effects conAirlines, and Korean Air to LCCs region hard, particularly during tinue to have implications for airStrong Market Positions
like Cebu Pacific, IndiGo, Go First, the rise of the Delta variant of line operating efficiency, according
the coronavirus, and traffic at to Davie. “As we move in the next
P&W and CFM already enjoy Scoot, Tigerair, and VietJet.”
strong market positions with
Rolls-Royce, meanwhile, views one point in 2021 fell to just 3 per- phase of the recovery, the pressure
their engines for single-aisle air- the market from the perspective cent of its equivalent 2019 level, on airlines to control their opercraft and they expect the region of a maker primarily of high-thrust according to Méheust.
ating costs remains high. Airlines
to create still more opportunities powerplants for widebodies. “The
However, by the end of 2021, are adapting to this by returning
to build upon those positions in Asia-Pacific is one of the most the region’s passenger traffic the most efficient aircraft types to
diverse markets in the world,” had recovered to 61 percent of service first,” he said.
years to come.
“The Trent XWB is the most effiCFM’s existing Asia-Pacific noted Chris Davie, Rolls-Royce its 2019 level and Asia’s air transorder book for Leap-powered Civil Aerospace’s v-p for Asia- port industry now has returned cient large engine in service today
aircraft exceeds 1,500 aircraft, Pacific customers. “With two of to a slow and steady growth track, and we have seen operators return
not including customers in the largest archipelagos—Indone- said Méheust. “We expect it to this fleet ahead of others due to its
China or India, said Méheust. It sia and the Philippines—air travel continue to grow because of high performance and reliability, especially in Singapore, Japan, and
holds orders from AirAsia, Lion remains essential for transporting and growing vaccination levels.”
Korea,”
said Davie. “I also see an
Air, VietJet, and Jetstar, to name cargo and passengers. Rolls-Royce
Utilization, however, remains
down
but
to
varying
extents
a few, as well as from “emerg- powers approximately 500 aircraft
opportunity for more operators to
ing customers” such as South in the Asia-Pacific region, and we depending on region, explained take advantage of depressed lease
Korea’s Jeju Air and Vietnam’s expect this to remain largely the Jones. “Asia-Pacific recovery con- rates and introduce the Airbus
Bamboo Airways. (CFM JV part- same, with retirements offset by tinues to be challenged,” she said. A330-300 and Airbus A330-200,
ner GE Aviation also holds a deliveries of the latest generation “International travel restrictions particularly for regional markets
$2 billion order from Bamboo of Trent-powered aircraft.”
are still very much in play and and intra-Asia-Pacific markets.”
changing with some frequency.
Covid-19’s persistence has
Countries with large domestic driven many changes to restricsegments have recovered better, tions, both domestically and
and in some cases have bounced internationally, he added. “It is
back to pre-Covid levels or better.” costly for airlines to constantly
For example, she referred to change operational plans based
South Korea as “a bright spot,” on the prevailing restrictions,”
where domestic travel exceeds he explained. “Airlines are already
pre-pandemic levels. “China is also operating at reduced capacity
a good example of a large segment at a network level, but this has
that has recovered well,” she noted. resulted in more scrutiny on
“It is down year-over-year but is which fleets are best-suited. Havdoing well compared to other seg- ing a versatile aircraft-engine
ments in Asia-Pacific. For interna- combination is essential, given
GE engines undergo preparation for delivery.
tional travel, vaccination rates are the fluctuating requirements.”

26 Singapore Airshow News • February 16, 20 2 2 • a i n o n l i n e . c o m

THE FUTURE OF ADVANCED AIR MOBILITY

GET THE LATEST NEWS, DATA, AND ANALYSIS
ON THE FUTURE OF CIVIL AVIATION

COMPREHENSIVE
DATABASE TRACKING
NEW AIRCRAFT PROGRAMS

OBJECTIVE, EXPERT MARKET
INTELLIGENCE, DATA AND
COMMENTARY

FutureFlight.aero

HIGHLY RESEARCHED,
TRENDS DRIVING CHANGE

Taiwan Viper upgrade
fuels F-16 rebound
by Jon Lake
The Republic of China Air Force (ROCAF)
declared an initial combat capability for its
newly upgraded F-16V Viper fighter on Nov. 18,
2021, after beginning training with them in
March. Taiwan scrambles the aircraft almost
every day to intercept Chinese aircraft flying
into its air defense zone.
The 21st Tactical Fighter Group (part of the
4th Tactical Fighter Wing at Chiayi) has fully
converted to the F-16V, and 64 upgraded F-16s
now are in inventory. The remainder of the
wing is due to follow, along with the 5th TFW
at Hualien Air Base. Taiwan aims to complete
the upgrade of 141 F-16A/B aircraft by the end
of 2023, and schedules call for Lockheed Martin to deliver 66 similar new-build Block 70
aircraft to the 7th TFW at Taitung Air Base
by 2026.
Lockheed Martin had always planned to
shut down its F-16 production line at Fort
Worth, Texas, to make room for growing F-35
production numbers but thanks to a new
variant of the its 48-year old fighter, the company has had to move the F-16 tooling not to
a storage facility but to a new production line
in Greenville, South Carolina.
That new variant is the Block 70/72—a newbuild F-16 based on the modifications used to
create the F-16V Viper upgrade configuration
for Taiwan. A General Electric F110-GE-129
turbofan powers the Block 70, while the Block
72 uses a Pratt & Whitney F100-PW-229. Otherwise, the two variants are similar. Before
the advent of the F-16V, the production line
looked likely to run out of work once the manufacturer delivered the final Iraqi aircraft (a
Block 52 F-16C 1636, 13-0031). In 2016, with no
orders booked, Lockheed Martin admitted the
possibility of ending F-16 production for good.
Lockheed delivered that final Iraqi aircraft
on Nov. 14, 2017, but by then Bahrain’s order
for 19 Block 70 F-16s had won approval, and
with further orders for the new variant looking likely to follow, the manufacturer decided
to move F-16 production to its facility at
Greenville. There, the company had planned

to build the LM/KAI T-50A if that aircraft had
won the U.S. Air Force’s T-X trainer competition. In May 2021, the USAF awarded Lockheed Martin a contract worth almost $14
billion to manufacture 129 F-16s on behalf of
five foreign military partners.
Today, the Greenville production line
looks set to run through to 2026, with orders
for F-16 Block 70/72s from Bahrain, which
ordered 16 Block 70s in June 2018; Slovakia,
which announced an order for 14 Block 70/72s
on July 11, 2018; Morocco, for which 25 Block
72s won approval in March 2019; Taiwan, the
sale of up to 66 new Block 70s that gained
approval in August 2019; and Bulgaria, whose
deal for eight Block 70s received approval in
July 2019.
Lockheed Martin expects the first
F-16s to roll off the production line in the
fourth quarter of 2022 (about 12 months
behind schedule), and the first Greenvilleproduced F-16 will fly in late 2022. The delay
largely stems from an international supplier’s staffing difficulties during the coronavirus pandemic. Plans call for production to

increase after the first year, and Lockheed
Martin sees a potential market for up to 300
additional Block 70/72 F-16 sales, with prospects said to include Jordan, the Philippines,
and Indonesia.
The new factory in Greenville—opened
three years after the F-16 Fort Worth line
closed—resulted from a collaboration
between Lockheed Martin and the U.S. Air
Force Life Cycle Management Center’s Fighters and Advanced Aircraft Directorate, which
also carries responsibility for overseeing the
modernization of some 405 existing F-16s to
F-16V configuration.
The Block 70/72 is effectively a new-build
version of the F-16V upgrade, rather than
the result of a more traditional development
path of retrofitting older aircraft to match a
new-build standard. The U.S. abandoned the
sale of the F-16V—originally developed for
the ROCAF after the Obama administration
killed off an earlier (2006) Taiwanese effort to
acquire 66 Block 50/52 F-16C/Ds—as a result
of pressure from mainland China. Instead,
the ROCAF’s aging F-16A/B Block 20s would
undergo modernization, and a formal request
for Taiwan’s F-16 upgrade gained approval in
2011, the program being named Peace Phoenix Rising. The proposed F-16 upgrade grew
in scope and depth until it represented a
more advanced standard than the Block 50/52
configuration that had so antagonized mainland China.
continues on page 30

Upgraded F-16Vs of Taiwan’s 21st Tactical Fighter Wing line up on parade at Chiayi to celebrate the
operational clearance for the advanced Viper variant.
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Italian
styling
arrives in
Singapore
One of the more eye-catching aircraft at the
Singapore Airshow is the eight-passenger Piaggio P.180 Avanti Evo, the latest variant of the
distinctive Italian twin-turboprop with foreplanes, pusher engines, and a dramatic, streamlined fuselage. Malaysia-based company Kris
Sakti Aero owns the aircraft on display.
Due in part to its futuristic looks but also
on account of its near jet-like performance,
the Avanti has sold steadily since its introduction in the early 1990s, appealing to private
and corporate customers, as well as to some
government agencies for high-speed liaison
duties. It has also spawned an unmanned
derivative, the P.1HH HammerHead, and a
maritime patrol version with long-span wings
for greater endurance.

Taiwan’s Viper
upgrade
continued from page 28

Lockheed Martin formally unveiled its
plans for the new F-16V Viper variant at the
2012 Singapore Air Show. Compared with a
rival F-16 upgrade offered by BAE Systems and
initially selected by South Korea, the F-16V
carried the Northrop Grumman AN/APG-83
Scalable Agile Beam Radar (SABR), an active
electronically scanned array (AESA) radar
derived from the F-35’s AN/APG-81, whereas
the configuration offered to Korea employed
the AN/APG-84 Raytheon Advanced Combat
Radar (RACR), a scaled-down version of the
Super Hornet’s AN/APG-79.

DAVID McINTOSH

by David Donald

One of the few business aircraft at Singapore Airshow 2022, the Avanti Evo boasts performance that
outstrips the competition, with 400-knot cruise speed and a spacious eight-seat cabin.
In 2015 Piaggio began delivering the
Avanti Evo, a version featuring aerodynamic
improvements—including winglets—and
uprated Pratt & Whitney Canada PT6A-66B
engines that give increased load-carrying
ability and an impressive 400 kt cruise speed
at 31,000 ft. New Hartzell scimitar-bladed
propellers significantly reduce the aircraft’s
noise footprint compared with earlier models. Additional fuel capacity raises its range
to 1,770 nm.

Piaggio Aerospace has experienced financial difficulties in recent years, and in 2020
went up for sale. A fresh bidding process for
the sale started in January, with a deadline for
submission of expressions of interest scheduled for the end of this month. In its most
reecent financial year the company had experienced one of its best years, recording a turnover of €152 million and with an orderbook of
around €500m. A further €180m of contracts
had yet to be formalized.

The upgrade also includes a new mission
computer, a modern commercial off-theshelf-based avionics subsystem, a highvolume, high-speed databus, compatibility
with the Rockwell Collins-Elbit JHMCS II
(Joint Helmet Mounted Cueing System), a
new Center Pedestal Display (CPD), Link
16 datalink, new Embedded GPS/INS, and
upgraded electronic warfare equipment. A
second phase of the upgrade—Peace Phoenix Rising 2—will add new capabilities for
the Automatic Ground Collision Avoidance
System (AGCAS), radar software improvements, an advanced IFF (identification
friend or foe) system, and integration of
the AGM-88 HARM (High Speed AntiRadiation Missile).
Lockheed Martin converted two aircraft
at Fort Worth to serve as prototypes for the

upgrade, the first of them making its inaugural
flight on Oct. 16, 2015. The in-country upgrade
of Taiwan’s remaining F-16 fleet by the stateowned Aerospace Industrial Development
Corporation (AIDC, also known as the Hanxiang Company) started in January 2017.
The F-16V upgrade subsequently won an
order from South Korea, which has signed
to modernize some 130 ROKAF F-16s to
F-16V standards, following the cancellation
of the BAE Systems-led modernization program. Some 60 Republic of Singapore Air
Force F-16s also are undergoing upgrades
to a broadly similar standard (including AN/
APG-83 radar, a new mission computer, and
JHMCS), while Greece has also announced
the upgrade of 84 F-16C/D Block 52+ and
Block 52 Advanced (Block 52M) aircraft to
the Block 72 configuration.
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SINGAPORE AIRSHOW 2022
Changi Exhibition Centre
EVENTS
FEBRUARY 16

FEBRUARY 17

FEBRUARY 18

Singapore Aerospace
Technology & Engerneering Conference SATEC
8:30 a.m.-5:00 p.m. TBC

Exhibition
9:30 a.m.-5:00 p.m.

Exhibition
9:30 a.m.-5:00 p.m.

Exhibition
9:30 a.m.-5:00 p.m CEC

Flying Display
11:30am-12:20 p.m.

Aero Campus 9:30 a.m.-5:00 p.m.

Flying Display
11:30 a.m.-12:40 p.m. CEC

Sustainable Aviation Forum Discussion
2:00pm-4:00 p.m. Function room 7, CEC

Flying Display
11:30 a.m.-12:20 p.m. CEC TBC

