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« Rolls-Royce Trent 7000
engines powered the Airbus
A330neo’s first visit to the
Farnborough Airshow, where
the new widebody sits on
display in TAP colors. A
second A330-900neo will
participate in aerial displays
this week. The visit comes
as Rolls-Royce makes final
preparations for the engine
to enter service.

UAVs
DAVID McINTOSH

SkyGuardian flies
transatlantic › page 9

Air Transport

Industry braces for Brexit woes
by Cathy Buyck
A former Airbus CEO used to say the company is the part of Europe that works. The
UK’s impending departure from the European Union, however, could change that
and is set to cause severe disruptions to
Airbus’s four-country setup and supply
chain across Europe.
“Let’s be clear: Brexit in whatever form, hard
or soft, will be damaging for us, for the industry, for the UK,” Airbus CEO Tom Enders said
at a press briefing in London ahead of the 2018
Farnborough Airshow. He remained tightlipped on which, if any, contingency plans
for next March the company had enacted
and an executive told AIN the group is still
hoping that reason will prevail. The UK’s

future involvement in the EU satellite navi- a softer Brexit to the EU on July 12, and talks
gation system Galileo and its membership of are taking place this week.
the European Aviation Safety Agency (EASA)
The paper’s proposals for a UK-EU free
are just two of Airbus’s Brexit headaches that trade area for goods and continued participermeate its four main businesses.
pation by the UK in EASA represent “good
The European Commission (EC) was
progress in addressing concerns expressed
clear-cut in its April “Notice to Stakehold- by our industries,” commented Paul Everers,” notifying aerospace entities in the UK itt, CEO of UK aerospace trade body ADS.
that any EASA aviation licenses, approvals, “There is now little time left before the UK
and certificates would cease to be valid from leaves the EU to reach the comprehensive
March 30, 2019, unless both sides agreed to
agreement for a smooth Brexit we need to
implement the transition period that would avoid the disruption of no deal,” he stressed,
come into force until the end of 2020. As it as he again called on Brussels to permit
stands now, no agreement has been reached. EASA and the UK Civil Aviation Authority
UK Prime Minister Theresa May’s gov- (CAA) to engage in dialogue with industry
ernment handed its white paper proposing
continues on page 8
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More than just creating an exemplary business model, Tewolde GebreMariam
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Boeing recognizes tariff threats and trade
tensions, confident in positive outcome
Boeing CEO Dennis Muilenburg expressed
concern Sunday over the potential for a disruption of free trade presented by tariffs proposed by U.S. President Donald Trump, while
applauding his administration for tax cuts and
regulatory reform. Speaking in London during
a pre-Farnborough Air Show press briefing,
Muilenburg stressed Boeing has yet to feel
any effects from the trade tensions, but that
the aerospace industry as a whole needs free
and open trade to continue to thrive.
“While we’re concerned about some of
the ongoing talk about tariffs and trade
restrictions, we haven’t seen any actions
as yet that have had a material effect on
our business,” said Muilenburg. “That said,
this is a very important topic, so we’re continuing to stay engaged with governments
around the world. We’re hopeful that

solutions will be found as alternatives to
tariffs or other punitive measures.”
On trade tensions with China in particular, Muilenburg stressed that Boeing
remains “very much engaged” with both
the U.S. and Chinese governments. “We
have a voice at the table,” he said. “We’re
also working very closely with our Chinese
airline customers.”
Boeing projects that China will need
7,200 commercial airplanes over the next
20 years, making it perhaps the most
important market in the world. Meanwhile, China needs the so-called “lift” and
aerospace capability to drive its economic
growth agenda. From a U.S. perspective,
Muilenburg cited concerns about a trade
imbalance. However, the aerospace industry accounts for the largest trade surplus

in the U.S. of any other industry—roughly
$80 billion. “Boeing is a big contributor to
that,” he said. “There are also a lot of U.S.
manufacturing jobs associated with it. So I
think it’s fairly unique to the aerospace sector that the end objectives, the end goals,
are very much aligned with what China and
the U.S. see as clearly a broader economic
benefit associated with aerospace in both
countries. I’m convinced both governments
know that, the leaders in both countries
understand that.”
G.P.

UK still unclear on defense
modernization policy
by Chris Pocock
The Farnborough Airshow opens today
with the British government yet to publish its expected “Modernising Defence
Programme (MDP).” But the UK’s future
Combat Air Strategy, which is an important part of the MDP, might be revealed this
week at the show by government ministers. There might also be some indication
of whether the Royal Air Force (RAF)
will upgrade or replace its Airborne Early
Warning and Control (AEW&C) fleet.
The MDP is in essence yet another review
of what operations and acquisitions are
affordable. A five-year plan set out in 2015
has proved unachievable, and UK Defence
Secretary Gavin Williamson has been lobbying hard for extra resources. But with Whitehall consumed by the Brexit issue and other
funding priorities, he may not succeed.
At last week’s Air Power Conference in
London, Britain’s military leadership was
also justifying the MDP as a timely and
required update. “The threats we identified in 2015 have diversified, proliferated
and intensified rather more rapidly than
we anticipated,” Gen. Sir Nick Carter, chief
of the defense staff, told delegates.
“Increasingly assertive and aggressive
states are utilizing techniques below the
threshold of what we would once have
called conventional war,” he continued,
in an obvious reference to Russia. Meanwhile, the threat of terrorism from violent
extremist organizations remains, he noted.
Carter looked forward to the MDP placing
UK defense “on a more sustainable footing”
with properly defined “jointery” between the
armed services and their domains. Chief of
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the Air Staff Sir Stephen Hillier made similar
points, but clearly called for more spending
on the Royal Air Force (RAF) “to build more
resilience, more strength in depth, into a current front-line which is already exceptionally
busy and hard-pressed.”
Hillier also talked of the need to consider next-generation combat air capability,
beyond the Lockheed Martin F-35 now entering RAF service. The UK has world-class
capabilities in platforms, propulsion, sensors,
weapons, and system integration, he claimed.
Speaking to journalists on the sidelines of the
Air Power Conference, he said the UK is “not
going to follow where other nations go…we
are going to draw them to us.”
This was a reference to the developing
Franco-German political and industrial
alliance for a Future Combat Air System
(FCAS). Only last week, Dirk Hoke, the head
of Airbus Defence and Space, said the UK
could only join such an effort “once Brexit
is clarified.” The maneuvering will continue
this week at the Farnborough show—if the
government makes a meaningful statement
about the UK Combat Air Strategy.
But what would an FCAS look like?
Hoke and others have referred to a “system of systems” involving multiple types
of aircraft, swarms of drones controlled by
artificial intelligence, and other advanced
concepts. Of note, Hillier made clear for
the first time the RAF believes an FCAS
must be manned. “People have realized
that it’s not that easy to [go unmanned] in
demanding and contested environments,”
he said. There are also moral and ethical
issues, he added.
n
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Boeing
CEO Dennis
Muilenburg said
the company
has not yet
felt any impact
from U.S. trade
tariffs.
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FIRST RESPONDER.
INTRODUCING THE MOST VERSATILE,
EFFECTIVE AND COST-EFFICIENT
MULTI-MISSION TRANSPORT IN THE SKY.

Building on our 48-year heritage of producing
the most ruggedly reliable, low-maintenance
aircraft, the KC-390 delivers the lowest life
cycle cost and longest maintenance intervals
in the industry. Add in the fastest reconfiguration
time, higher flight speeds and the most efficient
use of cargo space and you can see why there’s
no better aircraft for tough scenarios. Mission
efficiency that saves money. Reliability that
saves time. Performance that saves lives.

kc-390.com
Visit us at the static display.

Airbus deal
with Ukraine
includes 55
helicopters
Airbus Helicopters signed a contract Saturday with the Ukraine Ministry of Interior
for 55 civil helicopters to be used for EMS,
SAR, and other public services missions.
The mix includes 21 preowned H225 heavy
twins (currently owned by the French government) to be repurposed for search and
rescue duty; 10 new H145s; and 24 H125s.
No value was announced, but at list prices
the 10 H145s would cost $97 million and the
24 H125s would be $70 million. Preowned
H225s typically sell for $13 million to $26 million each, not including the cost to repurpose
them. The contract also has provisions for a
local training and maintenance center.
Arsen Avakov, minister of internal affairs
for the Republic of Ukraine, and Airbus
Helicopters CEO Bruno Even were present
at the signing ceremony held in Kiev. Airbus Helicopters is part of the Airbus (Hall
1, Stand 1105; Outside Exhibit 13/25) presence this week at the Farnborough Airshow.
First deliveries of the repurposed H225s
are expected before year-end. The heavy
twin-engine rotorcraft is ideally suited to
public services and SAR missions, with
a takeoff sequence lasting less than five
minutes. Auxiliary fuel tanks are available
to extend mission range. Avionics include
an autopilot and upper SAR modes.
The H145 is Airbus Helicopters’s latest
entry in the four-metric-ton, twin-engine
product range. It excels in hot and high operations, according to Airbus, and its compact
size and small footprint enable mission flexibility. Nevertheless, its cabin is large enough
to make the helicopter a candidate for a variety of civil missions, said Airbus.
Airbus’s best seller, the H125 is a light
single selling for $2.9 million. Its performance has cast it in a multitude of mission
roles, from aerial work to firefighting to law
enforcement, search and rescue, and passenger transport. Airbus cites the helicopter’s
maneuverability, visibility, and low cabin
vibration levels as important selling points.
An optimized maintenance plan contributes
to reducing operating costs, it said.
n
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by Mark Phelps

Making its world debut, the Turkish Aerospace advanced supersonic trainer/light attack aircraft appears in full-size mockup form.

Turkish supersonic trainer breaks cover
by David Donald
Turkish Aerospace has revealed a fullscale mockup of its Hürjet advanced
supersonic trainer/light attack platform.
The company officially launched development of the jet-powered aircraft in August
2017 with the primary aim of replacing
the Turkish Air Force’s fleet of around 70
Northrop T-38A Talons, although Turkish
Aerospace (Chalet A31; Outdoor Exhibit
OE29/30) expects the ultimate requirement to be higher and will offer the aircraft for export. First flight is planned for
2022 or 2023.
Intended primarily for advanced/
lead-in fighter training duties, the Hürjet is also to be employed on “Red Air”

Leonardo’s radar business has added a new
AESA fighter radar product to its portfolio.
The company has already developed the
ES-05 Raven for the Gripen and—as part
of the Euroradar consortium—Captor-E
for the Typhoon, with active electronically
scanned array (“E-scan”) technology, and
now it is introducing the Grifo-E that could
be adapted for applications that include
light fighters and attack aircraft.
Italy’s FIAR developed the initial Grifo
mechanically-scanned (“M-scan”) radar
before it came under the purview of Selex
Galileo, then Selex ES, and now Leonardo
(Outdoor Exhibit L1). A number of versions
have been produced, tailored to match
the requirements of individual aircraft
types. More than 450 have been delivered to serve with six air forces. Among
other applications, M-scan Grifo radars
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turboprop-powered trainer, which also
has an armed version known as Hürkus-C.
An indigenous advanced jet trainer has
figured in Turkey’s planning for around
a decade, with more detailed conceptual
studies beginning around seven years ago.
The first images of the project depicted
a twin-fin, twin-engined design, similar
to the joint Sierra Nevada Corporation/
Turkish Aerospace Freedom Trainer that
was pitched as a potential T-X candidate
for the U.S. Air Force. More recently,
images of a single-fin, single-engined
Hürjet design have been released, and the
mockup has been completed in this new
configuration.
n

Leonardo announces new players in its AESA radar line-up
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adversary, light attack/close support
and border surveillance missions, augmenting the air force’s fleet of F-16s.
The mockup on display this week at the
Farnborough Airshow is depicted with
L-UMTAS laser-guided air-to-surface
missile, Teber-81 and -82 laser/GPSguided bombs, and the HGK-82 GPS/
inertially-guided bomb.
Hürjet is intended to have a top speed
of Mach 1.2 and a 13,710-m (45,000foot) ceiling. A 6,000-kg (13,228-pound)
payload is envisioned, including radar
and electro-optical/infrared sensors.
Avionics and other systems draw heavily on those developed for the Hürkus
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have been installed as part of upgrades for
the Dassault Mirage III, Chengdu F-7, and
Northrop F-5, as well as new equipment
on the Aero L-159 ALCA.
Based on its experience with M-scan
Grifo radars, Leonardo has developed
the E-scan derivative to offer a wide
range of modes and capabilities in a
lightweight and cost-effective package.
The nature of the E-scan antenna array,
which is built up from hundreds of individual transmit/receive modules with no
moving parts, makes it easier to adapt to
the constraints imposed by differing nose
profiles and radome dimensions of different aircraft types.
Leonardo expects the qualification
of the Grifo-E to be concluded next year
and could be ready to deliver production
radars from 2020. The company noted that

the elements within the Grifo-E are mature
and proven, with the IP owned by the company. The latter makes the radar a readily
exportable system. It has been developed
by Leonardo’s facilities in Edinburgh, Scotland, and Nerviano, Italy.
In the meantime, Leonardo is showing the Grifo-346 M-scan radar installed
in the M-346FA fighter attack derivative
of the advanced trainer this week at the
Farnborough Airshow, as is a standalone
E-Scan system. The M-scan radar is at an
advanced stage of integration and will
provide a range of modes for air combat,
surface attack, and navigation. Among the
radar’s capabilities are synthetic aperture
radar (SAR) and Inverse SAR, while in trackwhile-scan mode it can track up to 10 aerial
targets simultaneously. Maximum range is
greater than 92 km (50 nm).
D.D.

FAST
FORWARD
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R-R eyes 330-minute ETOPS
at Trent 7000 service entry

“Like running a train,” Rolls-Royce is on the
cusp of service entry for its Trent 7000.

flight tests, Airbus did not need to use
the spare Trent 7000 Rolls-Royce delivered to Toulouse to support the program if needed, adding, “I think it has
not even come out of its bag.”
One reason Johnston gives for the
trouble-free test program is that the new
technologies in the Trent 7000 derive
from the Trent XWB engine powering
the Airbus A350 XWB, which has accumulated about 1.8 million flight hours
in service and has never experienced
an in-flight shutdown. A second reason is that the Trent 7000’s fan diameter, turbomachinery, and stage count
are identical to those of the Trent 1000
Ten powering the Boeing 787-10. This
engine that entered commercial service
in November and to date has proved very
reliable in service, according to Johnston.
In addition to the different mounting
the Trent 7000 requires for the A330neo
compared to the Trent 1000 Ten on the
787-10, the main differences between the
two engines is that the former’s auxiliary
gearbox differs from latter’s because it
does not need to provide the same high
levels of electrical power. The Trent 7000
also has a bleed-air offtake, whereas the
Trent 1000 Ten for the all-electric 787-10
does not.
Davie and Johnston confirmed that in
certification testing the Trent 7000 met
the design specification, including being 10
percent more fuel-efficient than the Trent
700 powering the A330ceo family. The
Trent 7000 is also a quieter engine than
the Trent 700 and has greater revenuegenerating capability in that it allows the
A330neo family to fly more passengers
further than the A330ceo.
n

standstill of the OEM’s production, said
Guillaume Faury, president of Airbus
Commercial Aircraft.
To prepare for discontinued airworthiness and/or interruption to the flow
of parts due to customs controls, Airbus
would require a three-month buffer in
components with suppliers. This might
be challenging to achieve, Faury admitted.
“Our suppliers would have to start producing one-third more during the next
nine months. They are already at maximum production capacity owing to our
ramp-up,” he explained. More than 10,000
original aircraft parts originate in the UK
and move between some 100 sites in the
UK and EU-27 around 5,000 and 10,000
times respectively during the production
cycle of an aircraft. Airbus has more than
4,000 suppliers in the country. Every week
of unrecoverable delay would lead to up to
€1 billion weekly loss of turnover, Airbus’s
Brexit risk assessment revealed.
Rolls-Royce has given up waiting for
political consensus and started the process to move its Design Organization
Approval (DOA) for large engines out of
the UK, to its business jet facility in Dahlewitz, near Berlin. The move has been done
in consultation with the UK government

and is “a precautionary and technical
action” to insulate against a hard Brexit,
a spokesman for Rolls-Royce said. “We
are not confident the UK CAA will be able
to re-establish the required certification
capabilities on day one of a hard Brexit,”
he said, noting the action can be rolled
back when a binding Brexit transition deal
covering EASA is completed.
“Prudent companies are preparing for
a hard Brexit. I do not see how, with the
amount of capital tied up in the industry, you could choose not to prepare for
a disorderly Brexit,” noted Samuel Engel,
senior v-p of aviation at global consulting
services company ICF. He sees the EC’s
stakeholders notice on EASA as a negotiating position—“a little thing to say, hey we
have some power,” Engel said—and does
not expect that the UK CAA’s regulatory
framework, in case it is forced to recreate
its own, will be very dissimilar to EASA’s.
Much of EASA’s work and standards are
driven by the UK CAA, he said.
Having to comply with a new UK-based
aviation safety rulebook will create a new
administrative burden and raise costs
for aerospace companies and airlines,
but “I do not see it as a qualitatively different challenge. It will be a new regime,

by Chris Kjelgaard
Rolls-Royce is expecting to achieve
330-minute ETOPS certification for the
Trent 7000 in time for the new engine
type’s planned entry into commercial service on TAP Portugal’s first Airbus A330900neo in October.
Having submitted by the beginning of
July all 130 required certification reports
to EASA for type certification of the Trent
7000 and expecting to receive type certification in July, Rolls-Royce (Chalet D3;
Hall 4, Stand 41394) is conducting a 3,000cycle ground-test program at NASA’s John
C. Stennis Space Center in Mississippi to
provide the engine-reliability validation
needed to allow EASA to certify the Trent
7000 for 330-minute ETOPS operations,
according to Chris Davie, Trent 7000 program manager.
Rolls-Royce expects to complete the
Trent 7000 330-minute ETOPS testing
by early August, after which it must strip
down the engine, remove and inspect all of
its components, and provide the required
ETOPS certification reports to EASA.
The manufacturer hopes to complete the
reporting process by the end of September
and to obtain 330-minute certification in
time for the engine’s entry into commercial service in October, said Davie.
Peter Johnston, Rolls-Royce v-p customers-Airbus, said the basic Trent
7000 certification flight-test program,

continued from page 1

Industry braces for
Brexit woes
to make the necessary preparations for a
no-deal outcome.
The consequences of a UK exit from
EASA and the exclusion from EU-level
bilateral aviation safety agreements with
large aerospace producing countries like
the U.S., Canada, and Brazil are “significant,” ADS said. If EASA approvals no
longer apply to the UK, then any aircraft
containing engines, parts, and spares
manufactured or maintained in the UK
will not be able to fly under EASA’s jurisdiction, nor will any aircraft possessing
a type certificate (TC) associated with a
UK design organization approval (DOA).
Holders of EASA TCs in the UK would
not be able to deliver products such as
engines and propellers to EU manufacturers, thereby stopping aircraft production
in the EU.
Airbus upholds the grim outlook. A
worst-case-scenario Brexit, with the UK
leaving the EU next year without any
agreement in place, will lead to a potential

8

which involved more than 1,400 flight
hours in 250 flights performed by three
A330neos, had been “like running a
train—we don’t think we have seen a
flight-test program quite so smooth in
the past.” Johnston noted that when
operating the Trent 7000 certification
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NEWS note
Boeing’s KC-46A Pegasus tanker/
transport has now completed all of
the flight testing that is required to
allow first delivery to the U.S. Air
Force. Technical issues have pushed
that date back to October this year as
the manufacturer strives to meet a revised schedule to deliver 18 Required
Assets Available (RAA) aircraft by April.
Boeing and Air Force teams last
week completed testing for the military type certification (MTC) requirements, while FAA supplemental type
certification testing finished in April.
Both approvals are pending. Six aircraft flew 3,300 hours and offloaded
around two million pounds of fuel
during MTC and STC trials. Receivers
included F-16, F/A-18, AV-8B, and A-10
tactical fighters, as well as C-17, KC-10,
and KC-46A large tanker/transports.
Receiver certification tests continue,
with the aim of clearing the A-10, B-52,
F-15, F/A-18, and the KC-46A itself. After this, the KC-46A Initial Operational
Test and Evaluation (IOT&E) will then get
under way.
Boeing (Outside Exhibit 5) has been
contracted to deliver 34 KC-46As from
an expected requirement for 179. Much
of the initial batch has either been built
or are in final assembly, awaiting completion in the cleared delivery configuration. Boeing also has one aircraft on
order for the Japan Air Self-Defense
Force from a stated requirement for four
to augment the JASDF’s existing fleet of
four Boeing KC-767s.
T

but a familiar one,” according to Engel.
Besides, he added, “these are global companies and are used to operate in multiple jurisdictions.”
The industry, however, loathes multiple regulatory regimes that add complexity and doubts the UK will be able to take
over EASA’s tasks. “The expertise that
existed within the CAA has long since
gone, and much of it is used at European
level,” said International Airlines Group
CEO Willie Walsh. According to ADS, it
would take five to 10 years for the country’s civil aviation authority to rebuild the
necessary certification capability to take
over from EASA.
The UK CAA has always maintained that
UK non-participation in EASA is not a viable option, but the agency now seems to be
preparing for a hard Brexit—even despite
PM May proposing a soft Brexit. “Our preparatory work includes adjusting existing
systems so that they could continue to work
in exactly the same way as now, but with the
UK government and the CAA fulfilling regulatory functions independently of the EU,”
the CAA said on its website. This includes
creating the capability required for the UK
to fulfill state of design responsibilities independently of EASA.
n

SkyGuardian is a big step
for UK’s RPA integration
by Chris Pocock
Except for the winglets, the MQ-9B
SkyGuardian remotely piloted aircraft
(RPA) that is being test-flown in the
Mojave Desert might not look any different from the familiar MQ-9A Reaper.
But inside this machine, and in the way
that it communicates and is controlled,
there are big changes. General Atomics
Aeronautical Systems Inc. (GA-ASI; Hall
2, Stand 2078) has been developing the
SkyGuardian since 2012 and secured the
UK Royal Air Force (RAF) as the launch
customer four years later.
There are two key innovations to the
SkyGuardian, which the RAF is naming
the Protector RG.Mk 1. One is that it is
being built and certified to fly in controlled airspace, alongside civil air traffic.
In all the years that the U.S. Air Force
(and the RAF) has been flying MQ-9A
Reapers and the smaller predecessor
MQ-1 Predator, they have been flown in
airspace with little or no non-military air
traffic such as in the Middle East, and
over Afghanistan, Iraq, and Syria.
The other key innovation is full satellite communications (satcom) control from start to finish of each flight.
Although the Predators and Reapers
have always used satcom for flight and
weapons control, as well as the relay of
data from their sensors during a mission,
their takeoffs and landings have been
controlled manually by a line-of-sight
datalink. This need for a launch and

recovery element (LRE) ground station
has at least doubled the airlift and manpower requirements.
GA-ASI previously referred to the
SkyGuardian as the Certifiable Predator B, and it has been designed to meet
global airworthiness standards, including NATO STANAG 4671. The structure
is stronger and has protection against
lightning; the fatigue life has been doubled, to 40,000 hours; the wings have
de-icing; and the flight control software
is more robust. The new RPA will be
equipped with a new system to “sense
and avoid” other air traffic consisting
of TCAS, ADS-B, and IFF, plus GA-ASI’s
own Due Regard Radar.
Unlike the Reaper, the SkyGuardian
will have automatic takeoff and landing
Capability (ATLC). This can be controlled by satcom from a ground control
station (GCS) anywhere in the world,
as can the operation of the RPA on the
ground–engine start and stop, and taxi.
The prototype SkyGuardian made its
first flight in November 2016. In May 2017 it
set a new endurance record for any GA-ASI
RPA of over 48.2 hours. A significant milestone occurred last December when it flew
out of Laguna Army Airfield near Yuma,
Arizona, while being controlled by aircrew
in a GCS located about 300 miles away at
GA-ASI’s Gray Butte airfield near Palmdale,
California. A second air vehicle is due to fly
in the next few weeks.

The first SkyGuardian customer is the RAF, which has named it the Protector RG.M1. The
RPAs will be operated by No. 31 Squadron. Among its advances is autonomous takeoff and
landing capability.
Last month, a successful test flight
of GA-ASI’s sense-and-avoid system
took place (the company calls it the
detect and avoid [DAA] system). An
Ikhana (i.e. a Reaper owned by NASA)
took off from Edwards AFB and flew
through the U.S. National Airspace
System in southern California. “Our
DAA system is more capable than the
collision avoidance systems required
on today’s commercial manned aircraft,
and we believe it far exceeds the average pilot’s ability to ‘see and avoid,’”
claimed David R. Alexander, president
of aircraft systems at GA-ASI.
The RAF expects to receive the
first of 16 Protector aircraft and eight
advanced ground stations in 2021, for
service with No. 31 Squadron. The UK
Ministry of Defence (MoD) signed
an FMS contract worth £415 million

(US$550 million) in November 2016,
and later signed another contract for
some UK-specific requirements. These
include carriage of MBDA Brimstone 2
air-surface missiles and Raytheon UK
Paveway IV 500-pound dual-mode
guided bombs, plus addition of X-band
satcom so that the UK Skynet satellites
can be used.
The RAF’s existing Reapers are
equipped with the same weapons and
communications as the USAF’s: Hellfire missiles, GBU-12 500-pound laserguided bombs, and Ku-band satcom.
The SkyGuardian/Protector is designed
with six weapons stations, versus four
on the Reaper, and offers a 50 percent
greater payload. Since 2014 the RAF has
had engineers embedded within GA-ASI,
assisting with design elements.
continues on page 70

Unique flight-test and production sites

Transatlantic pioneer completes epic journey
On Wednesday evening, July 11 the prototype
General Atomics (GA-ASI) MQ-9B SkyGuardian flew into RAF Fairford to appear at the
Royal International Air Tattoo. It had taken
off from Grand Forks AFB, North Dakota, 24
hours and two minutes previously, making
the first transatlantic flight by a MALE RPA.
Control of the MQ-9B throughout the
flight was undertaken by a Ground Control Station (GCS) at Grand Forks via the
vehicle’s Ku-band satellite link, with
two crews undertaking 12-hour shifts. A
back-up Inmarsat satellite link was also
fitted for the flight, and a line-of-sight GCS

was established at Fairford to provide a
backup for recovery, as well as to take
over control of the vehicle on the ground
at the English base once it had come to a
halt on the runway.
Cruising at 27,000 feet, the MQ-9B flew
northeast from Grand Forks over Canada,
then skirted to the south of Ireland as it
approached the UK, coasting in over Aberporth in Wales. The vehicle was placed in
a 9,000-foot orbital hold for around two
hours before landing at Fairford. After the
show, the MQ-9B is being airfreighted
back to the U.S.
D.D.

GA-ASI assembles and tests its growing
range of UAVs at two company-owned
airfields in the middle of the Mojave Desert. El Mirage and Gray Butte are not far
apart but are well away from controlled
airspace. These unique facilities offer a
flexibility that is denied to other aerospace manufacturers.
“We are multifaceted here, doing
spiral test and development, final production, depot maintenance, and training,” said Dan Buehler, director of flight
line operations at Gray Butte. During a
recent visit by AIN to the 2,800-acre
facility, new-production Reapers could be
seen outside. Inside one of the smallest
hangars, AIN was shown the prototype
Avenger, a jet-powered RPA that has
been flying for nine years. The USAF has
not acquired any, but “other U.S. government agencies” have, and it has led to
GA-ASI’s current bid for the U.S. Navy’s
MQ-25 unmanned carrier-based jet
tanker drone.
Gray Butte is the larger of the two airfields, with 66 buildings and an 8,000-foot
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runway. El Mirage has 49 buildings and a
6,200-foot runway. GA-ASI employs 1,400
people at the two sites, and another 135
U.S. government or subcontractor personnel are also present.
In recent years, El Mirage has
become the base for the U.S. Army Gray
Eagle program. Some 200 examples of
this advanced derivative of the Predator have been ordered; current-production aircraft feature improvements,
including extended range. El Mirage
is now being expanded to support the
Protector program for the UK, although
the initial flight testing of the SkyGuardian has been done at a third location:
Laguna army airfield in Arizona, next to
MCAS Yuma.
In 2017, the two airfields in the Mojave
Desert delivered 22 Gray Eagles, 44 Reapers, one Avenger, and 88 satellite data terminals. The ground stations that GA-ASI
provides for all its programs are no longer
tested here, being delivered direct from
manufacture in the company’s San Diego
headquarters facilities.
C.P.
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Rolls-Royce locks down
UltraFan design concept
by Chris Kjelgaard
Rolls-Royce’s UltraFan demonstrator
project has successfully passed an internal development review that has allowed
the company to freeze the basic design.
The UltraFan is a very-high-bypass,
geared-turbofan engine.
UltraFan project manager Andy Geer
said reaching the milestone “is a key success for my team. It means the concept
of the engine is locked and we can move
into component design and manufacture.”
Rolls-Royce plans for first UltraFan production engine availability for entry into
commercial service in 2025. Potential aircraft applications include Boeing’s New
Midsize Aircraft.
For a production UltraFan engine, RollsRoyce is targeting a bypass ratio of 15:1,
an overall pressure ratio of 70:1, and a 25
percent fuel burn reduction over the first
generation Trent engines. UltraFan production-engine versions would offer thrust
levels scalable from 25,000 pounds to more
than 100,000 pounds, according to Geer.
To that end, Rolls-Royce (Chalet D3;
Hall 4, Booth 41394) is working toward
a target date of 2021 to begin groundtests of an UltraFan development engine,
which would integrate all the end products of 12 new technological programs
the company is testing in five separate but
parallel large-engine development projects. These include Advanced Low Emissions Combustion System (ALECSys);

High-Temperature Turbine Technology
(HT3); Advanced Low-Pressure System
(ALPS); and Advance3 projects. The
UltraFan project draws on these technology development efforts and features
the most powerful aerospace gearbox
ever developed.
The ALPS, ALECSys, and Advance3
projects employ complete engines that
use elements of the Trent 1000 production engine, but each project combines
the Trent 1000 elements with different
new technologies. Having completed
flight-tests of an engine fitted with titanium-aluminide intermediate-pressure
turbine blades in the first phase of the
ALPS project, the second ALPS phase
will ground-test the engine after a carbon-fiber fan case, carbon-fiber outlet
guide vanes, and carbon-fiber fan blades
with titanium leading edges have been
installed. That testing is due to begin at
Rolls-Royce’s test facility in Derby in the
fourth quarter.
ALECSys uses a Trent 1000 modified
with a new lean-burn combustion system to produce substantial reductions
in fuel burn and in emissions of noxious gases and CO2. At a cold-weather
engine-testing facility in Manitoba,
Canada, the ALECSys project engine has
already successfully completed engine
ignition tests in extreme cold weather,
as well as ice- and water-ingestion tests.

of large commercial turbofans. It also represents a key technology-maturation step
in Rolls-Royce’s development of its twospool, geared-fan UltraFan design.
In the tests, R-R is now running the
Advance3 demonstrator up to its 84,000pound design-maximum takeoff power
and the Advance 3 “is doing really well,”
said Geer. “The engine is running as we
anticipated it to. We will go through a
series of tests in Derby, all on a single
vehicle.” The instrumentation for the
testing, the measurements required
from it, and the nature of the tests are all
“pretty complicated, [so] we are stepping
through the program carefully.”
The UltraFan demonstrator weds the
The UltraFan demonstrator’s power gear box
new core of the Advance3 to the carbon-fiber fan elements tested in the ALPS
test article currently reaches 70,000 shp,
project, to create a prototype engine that
but R-R’s goal is for it to reach 100,000 shp.
offers a 14:1 bypass ratio and an overall
Providing an 11:1 bypass ratio and an pressure ratio in the 70:1 range. Rollsoverall pressure ratio in the 60:1 range, Royce has already run the UltraFan
the Advance3 demonstrator engine com- demonstrator’s power gearbox (PBG)
bines the fan system of the Trent XWB
test article to its maximum design power
84 with the low-pressure turbine stages of 70,000 shp. That is the highest power
of the Trent 1000 and a new engine output ever achieved by an aerospace
core. That core marries the lean-burn
gearbox, according to Geer.
combustion system design tested in the
However, much more development and
U R S O U R C E F O R AV I AT I O N N E W S
ALECSys engine to a new high-pressure
testingYOwill
be necessary, because Rollswww.ainonline.com
compressor and a new high-pressure Royce wants
its production UltraFan
turbine (HPT).
design to be able to deliver a power output
The new core—which “is designed to of 100,000 shp. The company began testshift the work around the engine, to be more
ing the fourth UltraFan PGB test article in
efficient,” according to Geer—includes JuneEand
- N E Wexpects
S L E T T E R Fto
O Rbegin
B U S I N testing
E S S AV I ATthe
I O Nfifth
ceramic matrix composite segments in PGB testwww.ainonline.com/alerts
article in September.
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its HPT, as well as parts made using additive-layer manufacturing processes.
Rolls-Royce has begun an intensive
battery of tests on its Advance3 demonAERO DEFENSE INDUSTRY E-NEWSLETTER
strator, which as an engine design could
www.ainonline.com/subscribe
lead the way to a new three-shaft family
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ICAO resolves reporting rules for CO2 offsetting scheme for international aviation

Describing it as a “landmark decision,” the “is a clear demonstration of the unwavering
International Civil Aviation Organization commitment, on behalf of both governments
Council last month approved a package of and airlines, to minimize the future impact of
rules and standards to ready its planned international aviation on the global climate.”
Carbon Offsetting and Reduction Scheme for
But concerns are growing that CORSIA
International Aviation (CORSIA) for takeoff.
will not deliverer on its projected goals. Key
The global-market-based measure, which criteria defining the environmental effectiveaims to cap the growth of international avi- ness of the program were not determined at
ation carbon dioxide at 2020 levels, starts the June Council meeting in Montreal while,
with a pilot phase in 2021, but all airlines after intense lobby of Saudi Arabia, the 36
producing annual CO2 emissions above Council member states agreed to widen the
10,000 metric tons will need to measure definition of sustainable aviation fuels to
and report their emissions on cross-border include what has been dubbed “lower carflights from January to allow for the calcu- bon conventional fuels.”
lation of a sectoral 2020 emission baseline.
“Airlines burning kerosene could be
The standards and recommended prac- rewarded with reduced obligations to buy
tices provide technical rules on how airlines carbon offsets simply because the refinery
and governments must measure, report and producing the oil was running on renewable
verify emissions. The Council also reached electricity,” environmental lobby group Transan agreement on the specifics for a CORSIA port & Environment pointed out. “Moving to
central registry.
sustainable, non-fossil fuels is one of the most
“Aviation has now set out not only its climate
important ways to decarbonize flying but the
change goals but also the means to achieve ICAO scheme actually does the opposite,”
them,” said ICAO Council president Olumuwiya T&E’s aviation manager Andrew Murphy said.
Benard Aliu. The progress achieved, he added,
Julie Girling, a member of the European
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Parliament and its influential environment
“Any measures at the national and EU
committee, called the decision on fossil
levels, such as the aviation EU-ETS, would
fuels “a bizarre and unnecessary concession place an unfair double burden on European
F O Rput
NEW
S V I Dat
E Oa Fcompetitive
R O M H E L I - E XdisadPO
to oil-producing countries, including the U.S.” airlines and
them
Moreover, she added, “China is out of the
vantage in the global market,” stressed Airpilot stage and the offset [rules covering the
lines for Europe managing director Thomas
type of offsets or carbon units that will be
Reynaert. The ICAO Council should make
allowed under the scheme] has been kicked “swift progress” on the emissions unit criteria
down the road to avoid confrontation, which
for eligible Fcarbon
O R N E Wcredits,
S V I D E O he
F R Oadded.
M E B AC E
doesn’t augur well for future agreement.”
In the past months, several European
China’s withdrawal brings the total num- countries wrote to ICAO to express concerns
ber of countries that intend to voluntarily over the sustainability of the alternative
participate in CORSIA from its outset to 72, fuels that will be recognized under CORSIA
representing 75.95 percent of international and the quality of the carbon credits airlines
aviation activity, according to the ICAO web- can buy to offset their CO2 emissions.
site. That compares to the previous 87.7 perCORSIA is initially voluntary and airlines
cent that included China’s share.
will only need to offset the growth in emisThe EU put the inclusion of flights to and
sions from flights between states that have
from the bloc in its emissions trading system volunteered to participate. From 2027 the
on hold to allow ICAO to implement CORSIA. scheme becomes mandatory. The global
While a snap-back to the full scope of the market-based measure—the first of its kind
EU-ETS is unlikely, European airlines are for any sector—is part of a package of meaworried a weak CORSIA might give lawmak- sures including technology, sustainable aviers ammunition to keep the system in place ation fuel, operational, and infrastructure
for intra-EEA flights or further strengthen it.
to reduce aviation’s carbon footprint. C.B.
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Airbus boss
revels
in ‘third
revolution’
Tom Enders is not the kind of man that
beats around the bush. “We have challenges galore in this company,” the 59-yearold chief executive of Airbus admitted,
naming Brexit, protectionism, and a pending trade war between the U.S and China
and the U.S. and Europe as external challenges. But, he added reassuringly, “Airbus
has always thrived on challenges and I am
very optimistic about the future of Airbus
and this industry. We’re in the third revolution of aerospace and Airbus will come
out of this very strong.”
While this year’s Farnborough Airshow will be Enders’ last one as head of
the European OEM, it will be Airbus’s
first one with a two-member family of
small single-aisle aircraft: the A220100 and -300, the rebrand from Bombardier’s CS100 and its larger variant
CS300, respectively. The manufacturer’s static display here is featuring two
A220-300s, indicating its interest in
promoting the aircraft.
“We can now throw, and we do throw,
all our weight behind the C Series. You
will soon see the benefits in terms of procurement on costs and sales. Watch this
space,” Enders said. Airbus, he added,
has a competitive advantage compared
to arch-rival Boeing because its venture with Bombardier’s C Series is “up
and running” whereas Boeing’s tentative $4.75 billion deal for a controlling
stake in the commercial aircraft arm of
Embraer is expected to close only at the
end of 2019. “We were lucky to be the
first mover and have the support of all
stakeholders,” Enders asserted. Airbus on
July 1 took effective control of C Series
Aircraft Limited Partnership, following a
deal announced in October 2017.

Change of Mind

Former Airbus chief salesman John Leahy
once described the C Series as a “cute little airplane,” but the company now sees
the aircraft as a worthy complement to
its single-aisle family. “We now have full
market coverage, in terms of range and
capacity,” said Antonio Da Costa, head of
product marketing.
Airbus expects to sell a “double digit”
number of the jets this year, said David
Dufrenois, the program’s head of sales.
It raked in a first commitment from JetBlue on July 10, for 60 A220-300s, with
deliveries to start in 2020, and another 60
options for delivery from 2025. The U.S.
airline also converted 25 of its current
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by Cathy Buyck

A pair of Airbus A220-300s—the newly rebranded C Series CS300—are appearing at this year’s Farnborough Airshow.
orders for A320neo aircraft into orders
for the larger A321neo. JetBlue’s A321neos
and A220s will be powered by Pratt &
Whitney GTF engines.
“JetBlue’s selection of the A220 as a
complement to its growing A320 family
fleet is a tremendous endorsement—both
of the A220 itself and of the way these
two aircraft can work together to provide airline network flexibility and a great
passenger experience,” noted Airbus chief
commercial officer Eric Schulz. JetBlue
was also in talks with Embraer to replace
its existing fleet of 60 E190s with E2s.
Bombardier delivered 17 C Series last
year. The new venture, in which Airbus
holds a 50.01 percent stake, aims to double
that figure this year. Executives remained
tight-lipped on the 2019 delivery goal, with
Da Costa saying only, “It will be assessed
with Airbus.”
The main A220 assembly line remains at
Bombardier’s plant in Mirabel and Airbus
plans to have a second line operational at its
facilities in Mobile, Alabama, in 2020. “The
U.S. market accounts for 40 percent of the
100- to 150-seat category market, so we will
need Mobile to be up rapidly. We can’t have
customers waiting for their aircraft,” he said.

Race To Delivery Target

Meanwhile, several customers are suffering delays in the delivery of their
A320neos mainly due to the type’s persistent engine problems, a situation that
Guillaume Faury, Airbus president Commercial Aircraft, admitted is “stressful.”
But Airbus and the engine manufacturers—Pratt & Whitney and CFM— have
seen progress on mitigating the delays,
according to Faury. “In May and June we
delivered more neos than ceos,” he said,
adding that the number of gliders—A320s
without engines—parked at Airbus facilities had fallen to 86 at the end of June
from around 100 at the end May.
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The OEM handed over just 303 aircraft
to customers in the first six months—239
single-aisle aircraft, including 110
A320neo family aircraft, 18 A330s, 40
A350s, and six A380s. The A330 output
is compared to 30 units in the year-ago
period amid low demand for the widebody and the transition from the ceo
to the neo, with the latter “becoming
reality,” Feury pointed out. The A330900neo, on display here, is the final stage
of certification.
Despite the slow pace of deliveries in
the first half, Enders is confident that
the company will meet its target of 800
aircraft this year. “It will be hard. But
it is doable, absolutely,” he stressed
during a press briefing in London ahead
of the airshow.
“The roadmap is clear, we have an
exceptional backlog to deliver,” Faury
said. As of June 30, Airbus’s overall backlog across the A320, A330, A350 XWB, and
A380 product lines stood at 7,168 aircraft,
representing approximately nine years of
production at current rates.

A320-family-aircraft account for about
85 percent of the backlog. The inauguration of the fourth A320 production line
in Hamburg last month is a key enabler
for ramping up the single-aisle program
to 60 aircraft per month by mid-2019.
Analysing the possibility to move to the
so-called “rate 70” is the next step, Faury
revealed, “but first indications show that
our engine manufacturers are not yet
ready to commit to higher rates.”
This could be problematic for the
future as Airbus raised its forecast for
aircraft demand over the next 20 years. It
now expects the market will need 37,390
new passenger and freighter aircraft,
around 2,500 more compared with the
OEM’s outlook last year.
The bulk of the new deliveries, 28,550
aircraft, will go to what the airframer categorises as the “small” segment (from
100 to 230 seats and a range up to 3,000
nm). According to Airbus, it controlled a
54 percent share of the global passenger
aircraft backlog at the end of 2017 and a 54
percent share in the “small” segment. n

Observers question big-two’s buy-in upsides
Some analysts doubt the benefits for Airbus and Boeing of buying into their smaller
counterparts. “I do not believe fundamentally that Airbus’s competitive position—or
Boeing’s competitive position—is genuinely differentiated by being able to offer a
100-seat aircraft. I do not think that Airbus
wins or loses an order, for instance for 430
aircraft from Indigo Partners, based on
whether they offer a 100-seater,” Samuel
Engel, senior v-p aviation at global consulting services company ICF, told AIN. “Boeing
had a wonderful 110-seater, they killed it.”
If there is a real strategic advantage,
he said, it is not in the product portfolio,

it is in the potential to diversify the future
engineering development. The tie-up with
Bombardier’s C Series program gives Airbus “a relatively low-cost pool of aircraft
engineering capabilities. Bombardier and
Canada, in general, have a strong aircraft
engineering history—and they are very
good. Look to the GTF of Pratt & Whitney,”
Engel pointed out. “In the future, when
Airbus looks to develop their next program, it lets them put a major component
or structural piece in Quebec for development at lower cost and lower risk. I think
it is the same rationale for Boeing with the
[Embraer] E-Jet.”
C.B.
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Ground testing included
weighing the BelugaXL at
“pitch nine” configuration,
raising the nose by almost
12 feet. Full-scale staticload structural tests have
been performed on the
junction points of the upper
“bubble” and the lower
fuselage, a rarity on a test
airframe that is ultimately
meant for flight.

Airbus BelugaXL preps to breach the skies
by Ian Goold
Airbus will perform around 600 hours of while the rear fuselage and tail section
Onera/DLR engineers placed the shakflight-test and certification flying on the have been redeveloped.
ers at 30 locations for tests lasting two
new BelugaXL special heavy-lift aircraft,
The second of five planned aircraft is
to three hours, while 600 internal and
which unofficial sources suggest could scheduled to inaugurate BelugaXL oper- external sensors monitored the structure.
fly as early as this week. Following a
ations in about 12 months, ahead of the The two research centers have performed
10-month program, the design is expected third-built example later in 2019. Remain- such tests jointly on 10 previous Airbus
to receive EASA airworthiness-approval ing examples will follow yearly, before the prototypes, notably the A320neo, A350as a derivative of the A330-300F freighter. older BelugaSTs are retired during 2022-25. 900, and A380.
In late June, Airbus (Outdoor ExhibThe experimental test data is useful
its 13 and 25, Hall 1 Stand 1105) was valCollaborative Process
in updating the BelugaXL mathematical
idating flight-test instruments and rolled In June, following loads-calibration structural model and particularly valuable
out a “smiling” color scheme on the first ground-testing (and in conjunction with in helping to predict vibration amplitudes
BelugaXL (see box) ahead of the first flight. respective French and German govern- and to demonstrate freedom from flutThe model, which is set to supplement ment aerospace-research centers Onera
ter risks throughout the flight envelope,
the current Beluga ST fleet starting next and DLR), Airbus completed airframe-vi- according to DLR.
year, has long been scheduled to make a bration trials with the initial airframe. The
“The tests were conducted in two conmaiden flight in the July to September company says that the BelugaXL was “put figurations: with an empty fuselage and
time frame.
on pneumatic suspension and special 80-kg loaded with a heavy, “tuneable” payload,
Altogether, five BelugaXLs will replace ‘shakers’ were installed to make it move.”
said DLR, adding, “[Some] 7,000 meters
the earlier aircraft, which entered service
in 1995 to transport wings, single-aisle
fuselage sections, and major sub-assemblies from Airbus’s (and its suppliers’)
factories to the manufacturer’s commercial-aircraft final-assembly lines in Toulouse (France), and Hamburg (Germany),
and its A400M military-transport production center in Seville (Spain).
The project is 44 months into a fiveyear development program that aims
to increase the manufacturer’s existing
capacity by 30 percent by 2022. Properly identified as an A330-743L, the
hybrid BelugaXL—which is developed
from A330-200 and -300 platforms—is
designed to lift six tonnes (5.95 tonnes)
more payload than the current A300600ST Beluga Super Transporter. It is six
meters (about 20 feet) longer and one
meter (40 inches) wider.
To meet center-of-gravity considerations, the Rolls-Royce Trent 700-powered, fly-by-wire BelugaXL combines an
A330-200 forward section with the aft
portion from the longer -300 model and
The first BelugaXL rolled out of Airbus’s paint shop in Toulouse on June 28, unveiling a speincludes the A330-200F’s stronger cargo
cial livery in the image of a Beluga whale. One of six choices submitted to Airbus employees
floor and primary structure. The aircraft
through a poll in which 20,000 people participated, the livery garnered 40 percent of votes.
features a new much-larger cargo bay,

First BelugaXL rolls out of Airbus paint hangar
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of cable and 300 meters of optical fibers
were installed on the fuselage, empennage, engines, and wings.”
Overall, 72 development and certification ground tests must be performed
before the BelugaXL flies, said Airbus
ground-test project leader Mathieu
Laemle. “The big challenge was to anticipate or modify test scheduling so as not
to impact final assembly.”
Airbus attributes its success in meeting its schedule to “early analysis of the
requirements, and excellent multi-disciplinary collaboration [among] the design
office, laboratories, [and] tests and program teams.”
Heavy ground testing started with
weighing the BelugaXL “at ‘pitch zero’
and then at ‘pitch nine,’” said Airbus. The
latter exercise required elevating the nose
(which incorporates a lowered cockpit to
permit straight-in forward cargo loading)
by 3.5 meters (almost 12 feet) to establish
the empty-weight center of gravity.
“Next, [the team] performed the standard loads and horizontal-tailplane tests,
followed by separate evaluations involving the dorsal fin and vertical tailplane,”
according to the manufacturer.
Airbus acknowledges that ground-testing is more usually conducted on a
static-test specimen. “It is unusual to
perform tests like load calibration using
the generalized finite-element method
of analysis on an aircraft which will fly,
[rather than] a dedicated ‘clean’ aircraft without any systems inside,” said
BelugaXL aircraft-configuration leader
Arnaud Puyo.
Specimen full-scale static-load tests
have been performed on structural joints
between the BelugaXL’s new “upper bubble” cargo bay and the A330 lower fuselage.
“Data will be used to clear the aircraft for
flight and to attain type certification,”
said program head Bertrand George.
The BelugaXL is intended to ship
loads of up to 52 tonnes (51 tons) over
2,200 nm (4,075 km). Compared with the
smaller BelugaST, the greater volume of
the new machine can accommodate a
pair of A350-1000 wings rather than a
single example.
n
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Production rates put strain on OEMs
by Dan Catchpole
As Airbus and Boeing consider cranking
up production to dizzyingly high rates,
some industry insiders are wondering if
the supply chain can keep pace with the
aerospace titans’ ambitions. Narrowbody
airplanes—the A320 and 737 families—are
driving the rate increases. Airbus plans to
turn out 60 A320s per month next year.
Not to be outdone, Boeing plans to take
737 production to 57 airplanes per month
in 2019, and it is studying 63 and 70 per
month beyond that.
“That foot is still stuck on the gas pedal,
and we haven’t seen it come back up,” Airbus Americas head of strategic procurement Giuseppe Marcheschi said at an
industry event earlier this year near Seattle.
Engine makers are struggling to keep
up with current production rates, though.
Dozens of Airbus A320neos are parked—
engineless—in Toulouse and Hamburg,
waiting for Pratt & Whitney to catch
up on deliveries of its Geared Turbofan
(GTF) following technical issues. The
situation is so extreme that Airbus Commercial Aircraft’s new president, Guillaume Faury, called it an “industrial crisis”
while speaking to media at an International Air Transport Association summit
in May in Sydney.
CFM has had delivery delays, albeit
far less severe, with its Leap-1A engine,
which is available to power the A320neo
and is the exclusive powerplant on Boeing’s 737 Max.
An Airbus spokesman downplayed the
significance of the engine delays, however.
“A recovery plan is in place, and the number of aircraft stored will diminish month
by month,” he told AIN. “We have proven
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our ability to manage back-loaded delivery challenges in the past.”
Boeing previously has said that CFM
Leap-1A delays have not affected deliveries.
The engine OEMs largely have chalked
up the issues to teething problems that
accompany any new technology evolution. And few manufactured goods today
can rival jet engines in terms of complexity, durability, and precision. Few
vendors are certified or even capable of
providing components meeting those
exacting requirements.
Several industry insiders said they
doubt engine makers can keep pace as
Boeing and Airbus speed up production.
Precision castings and forgings, and
specialty processes such as hot isostatic
pressing, are most vulnerable to bottlenecks, said several analysts and suppliers
familiar with those segments.
There has been substantial consolidation in castings and forgings in recent

years. It takes time to certify new suppliers or for existing ones to expand capacity.
Washington State’s aerospace hub—
one of the biggest in the world—faces a
shortage of plating and finishing processors. That could cause bottlenecks for the
region’s machine shops, which churn out
components destined for Boeing and Airbus aircraft.
“I think [Airbus and Boeing] can get to rate
57 and 60,” said Richard Aboulafia, a vice
president and aerospace analyst with the
Teal Group in Washington, D.C. “Beyond
that, that’s where you will have questions.”

Materials a Concern

Raw materials are an overlooked vulnerability of the global aerospace supply chain,
said Kevin Michaels, managing director
of AeroDynamic Advisory, based in Ann
Arbor, Michigan.
As the industry’s demand for aluminum
increases, the Trump administration has

With their feet firmly “stuck on the gas pedal,” Boeing (top) and Airbus are accelerating
narrowbody production to meet the demands of hungry airline customers.
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imposed tariffs on aluminum imports from
several major producers. In April, it barred
the Russian firm Rusal, the world’s second-largest producer, from importing aluminum into the U.S. The administration later
delayed implementing the sanctions for six
months. Regardless, aluminum prices have
gone up, exposing machine shops and other
suppliers to price fluctuations, Michaels said.
With OEMs pushing the supply chain to
its limits, any stumble could have far-reaching consequences to production schedules.
Russia responded to the Rusal sanctions by threatening to cut off titanium
exports to the U.S. Russia is the world’s
largest titanium producer.
“There’s not enough capacity to make that
up if Russia cuts off titanium,” Michaels said.
Moscow’s penchant for cutting off its
nose to spite its face is shrinking but can’t
be dismissed, said Mark Galeotti, a veteran Russian expert and principal director
of Prague-based Mayak Intelligence.
“Cutting off titanium sales to the West
would have an impact on us in due course,
but an immediate impact on the Russian
economy,” Galeotti said. “Furthermore, as
there is no ‘end-user certificate’ system and
given that even Moscow doesn’t want to
pick fights with everyone, it would be harder
for the Russians to stop, say, Indian or Chinese firms from buying titanium and then
reselling—albeit at a margin—to the West.”
Regardless of what challenges arise,
OEMs will be pushing suppliers hard to
solve them quickly. Less than 100 percent
on-time delivery and quality is unacceptable, Marcheschi, the Airbus Americas executive, told suppliers in February. If every
one of Airbus’s 12,000 suppliers came up a
little short, “we would have total chaos,” he
said. “Can you imagine? There’d be shortages every single hour on the assembly line.
It’s absolutely unacceptable where we’re
going with the rates.”
n
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Latécoère manufactures
components for its
Boeing 787 doors in
Prague, but ships
them to its factory in
Hermosillo, Mexico,
for final assembly. The
company is now also
offering high-tech
wiring harnesses.

Latécoère shows engineering versatility
by Guillaume Lecomte-Benoit
Airbus and Boeing’s French component
supplier Latécoère (Hall 4, Stand 41454)
will showcase a new product for wiring in
severe environments at Farnborough 2018.
The high-resistance cables are mainly used
in conjunction with an aircraft’s engine
and landing gear. That’s where enhanced
insulation is often needed instead of composite materials such as kevlar. “What we
will show is a new technology, not based
on composite materials as usual, but based
on new material fitted for severe environments, lighter and cheaper,” explained
Yannick Assouad, CEO of Latécoère.
Latécoère will also showcase its Next
Generation Equipped Door (NexGed) at
Farnborough. This passenger door is electrically powered and was released at the
Paris Airshow last year.
The Toulouse-based supplier, more
known for its aerostructure activity, is
also a specialist in wiring and harnesses
for aircraft through its Latécoère Interconnexion Systemes (LIS) business unit.
This activity accounted for 39 percent of
the company’s €652 million ($754 million) in revenues last year. Airframe work
accounted for the rest of the revenues.
“Now we are present in all the wiring systems,” said Assouad. So, LIS designs and
produces wiring, racks, and interconnection systems for all parts of an aircraft:
the cabin (since 2017), flight deck, and so
on. The French supplier works for OEMs
such as Airbus (its first customer), Dassault, Bombardier (Global 7000), ATR,
and Mitsubishi Regional Aircraft (MRJ).
Latécoère, which employs more than
4,450 people, is in a transition phase called
“Plan de Transformation 2020.” Since 2012,
its revenues have been relatively flat, but last
year, the supplier won some new contracts,
such as the door of the Global 7000, and the
cabin surveillance cameras of the Boeing 777.
To increase its competitiveness, the
group made three major industrial investments. One amounted to €35 million ($40
million) in a new factory at Montredon,
near Toulouse. This 6,000-sq-m facility
inaugurated May 22 is dedicated to producing aluminum parts for fuselages and
doors with an almost fully automated
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process. The factory employs 100 people.
The company plans to implement a surface treatment process at Montreredon by
2020, a move that will add 50 employees.
It will need a €10-million ($11.6-million)
investment.
The second investment (€15 million/$17.4 million) regards Bulgaria, where
Latécoère opened a new factory last March

in Plovdiv. This 5,000-sq-m “low-cost”
facility, employing 200 people, is manufacturing small assemblies for passenger doors,
a process that cannot be automated. The
new facility is mainly dedicated to Airbus.
It will assist the Latécoère Czech Republic
factory located near Prague, which produces aerostructures for Airbus and Boeing. “We have to ensure [success of] the

The Airlander 10
prototype taking off
on its first flight in the
UK in August 2016.
Only five more sorties
followed before it
was destroyed in
November last year.

Hybrid aircraft puts brave face on setbacks
Hybrid Air Vehicles (HAV) is exhibiting at the
Farnborough Airshow (Hall 1, Stand 1520),
but the prototype Airlander 10 is not at the
show. It was destroyed last November after
breaking loose from its mooring mast at
Cardington airfield. So the huge, elliptical
bi-hulled shape misses its chance to dominate the static park in what could have been
its first airshow appearance.
HAV is putting a brave face on the situation and has maintained the workforce, while
remaining focused on refining the design of
a production version. But the prototype had
completed only six flights from Cardington totaling 11 hours, 50 minutes. A serious
mooring accident in August 2016 had already
forced an eight-month delay in flight-testing.
HAV, which still lacks a launch customer
for Airlander, previously said that at least 100
hours would be required to type-certify the
revolutionary machine with EASA.
The promise of a large, helium-filled
airship that is designed to gain up to 40
percent of its lift aerodynamically is seductive. In a recent presentation, Tom Grundy,
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HAV’s executive director, strategic customer
solutions, outlined the need for persistent
airborne platforms that can provide communications and surveillance at low operating
cost. The Airlander “burns 25 to 30 percent of
the fuel of an equivalent aircraft,” he claimed.
Moreover, he hinted that electric propulsion is
in the company’s sights, saying, “You’ll hear
more as we progress this year.”
The Airlander 10 was originally designed by
HAV under subcontract to Northrop Grumman
for the U.S. Army’s Long-Endurance Multipurpose Vehicle (LEMV) requirement, which was
essentially surveillance. But it flew only once
in the U.S. for 90 minutes, before the program
was canceled. HAV shipped the deflated air
vehicle to the UK, reassembled and renamed
it, and made some modifications.
Grundy said that whereas the LEMV was
designed to carry a payload of one metric ton
to 20,000 feet for 21 days, HAV is currently
aiming to carry 3 metric tons to 10-14,000 feet
for five days. The LEMV was to be manned
for test and ferry flights, but unmanned on
missions. The redesigned Airlander will be

A320neo ramp-up, and our Plovdiv factory
is part of this goal,” said Assouad. Regarding Boeing’s 787 Dreamliner passenger
doors, Latécoère manufactures the primary
parts in Prague and then ships them to its
Mexican factory of Hermosillo, where all of
the 787 doors are assembled. Latécoère has
also invested in India, in a new electrical
wiring facility located in Belagavi (Karnataka state), which will be operational in the
third quarter. This 4,000-sq-m factory will
assemble electrical harnesses for Dassault
Aviation and Thales, representing an annual
turnover of €25 million ($29 million). n

a manned surveillance platform. HAV has
also been exploring a maritime long-range
search-and-rescue role that could include
dropping life-support equipment.
HAV has in parallel been eyeing luxury
tourism. Sightseeing has been the main
application for the conventional airships that
the reborn Zeppelin company has been flying from Germany for the past 20 years. But
HAV sees an “upmarket” application and is
designing a new version of the Airlander’s
cabin accordingly.
Many enthusiasts for hybrid aircraft have
considered the most promising application
to be “remote-lift.” Hybrids employ vectored
thrust that can deliver cargo almost vertically
onto unprepared surfaces in hard-to-reach
areas, at far lower cost than helicopters and
airlifters like the C-130. They can even beat
the cost of trucking if the expense of building
dedicated long-distance roads is factored
into the calculation.
Lockheed Martin has designed and marketed a 20-metric-ton payload Hybrid Airship
for exactly this purpose. But it has not yet
found a launch customer, perhaps because
of the worldwide downturn in mineral exploration in remote areas in recent years.
The LEMV, and therefore the Airlander 10,
was not designed for this market. The “10”
refers to its potential maximum payload of 10
metric tons, and HAV says that there is already
potential for the current design to deliver (for
instance) humanitarian aid. But HAV also says
that it has completed “significant design work”
on a larger, tri-hulled Airlander 50 that could
vertically deliver 60 metric tons in six 20-foot
ISO containers on turboprop power. 
C.P.
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Sukhoi’s SSJ100R targets Iranian market
by Vladimir Karnozov
In wake of the decision by the White
House on May 8 to pull out of the nuclear
deal with Iran, European vendors may
still keep a presence in the Persian market
through Russian OEMs.
However, with the re-imposition of
the “toughest sanctions” on the Islamic
Republic, the European aerospace sector faces a difficult dilemma: how to do
business with the Persians without facing punishment through exposure to U.S.
domestic law.
In reality there are few options. One is
to keep a presence in the market through
selling components for Russian airplanes
destined for the Iranian air transport
industry and rendering aftersales support
to them. Although this does not enable
the Western aerospace companies to sell

in the aircraft at “over 60 percent.” A
more recent estimate from SCAC says
imported items make up 60 percent of the
serial aircraft costs. Given the list-price of
$56 million, and with a clear demand in
the Russian and Iranian markets for modern passenger jets, it makes economic
sense for the Europeans to stay in.
Two months before Farnborough 2018,
Sukhoi Civil Aircraft (SCAC) announced
a new version of the Superjet with a suffix “R” attached, the SSJ100R. It would
differ from the factory standard in having less foreign content, presumably on
account of the unavailability of U.S.made components and those carrying
traces of critical American technologies.
In addition to replacing the Honeywell
auxiliary power unit with a Russian-made

A month after the SSJ100R announcement, Airbus CEO Guillaume Faury told
the Hamburger Abendblatt newspaper
that because of the re-imposed U.S.
sanctions, the European manufacturer
will not be able to fulfill the deal with
Iran Air for 100 new jets, signed in
December 2016 in presence of French
and Iranian presidents. Also in June,
when the first of 80 Boeings ordered
was due for delivery to Iran Air, the
company’s spokesman said Boeing had
lost its license to make sales in Iran
and so will not supply any jets to that
country. This means that not only the
100-percent government-owned flag
carrier, but also collectively-held Iran
Aseman Airlines can no longer expect
deliveries from the U.S. airframer.

By shaving the amount
of American parts
and components to
less than 10 percent,
Russia’s Sukhoi can
market Superjets to
Iran without the need
for a sign-off from
Washington.
as much as they might have thought back
in 2015 when the seven nations struck the
nuclear deal, it would nonetheless please
politicians in London, Paris, and Berlin
and help maintain a European beachhead
on Persian soil until such time as Washington and Tehran come to terms again.
Along with Iran and North Korea, Russia is also under U.S. sanctions, under
the Countering America’s Adversaries
Through Sanctions Act (CAATSA). However, these do not apply to the Sukhoi
Superjet 100 (SSJ100), as it is a purely
civil program, one widely acknowledged
as a rare positive example of fruitful cooperation between East and West in the
aerospace domain.
French firms Thales, PowerJet, and
Safran provide the avionics package,
SaM.146 turbofan engines, and landing
gear, respectively, while Venice, Italy-based Superjet International (SJI, Chalet A3) installs the interior. This is to name
just a few European vendors involved.
During an SSJ100 presentation at
a previous Farnborough Airshow, the
European vendors estimated their share
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unit from Aerosyla, changes would apply
to certain hydraulic, electrical, avionics,
and interior items. Most of the suitable
substitutes to the U.S. components in the
Superjet have been validated during flight
trials on the Irkut MC-21 next-generation
narrowbody jet.
SCAC CEO Alexander Roubstov
explained that the reason behind introducing the R version is to reduce the foreign content by 10 to 15 percent. This
matches an estimate for the U.S. content. With the latter taken out of the
Superjet, SCAC would no longer need
Washington’s permit to sell its products
to Iranian airlines. Any foreign OEM
producing airplanes with American
content exceeding 10 percent needs U.S.
licensing from the U.S. Treasury Department’s Office of Foreign Assets Control
(OFAC) for sales to Iran. According to
U.S. Treasury Secretary Steven Mnuchin,
the respective permits for Boeing and
Airbus to sell airplanes will be revoked
by August, and waivers permitting sales
of commercial aircraft parts and services will be canceled.
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Embraer, Bombardier, and even
Comac are also exposed to the American
laws, because every type in their product lines has double-digit percent U.S.
content. With the Tupolev-204/214 and
Ilyushin-96 production limited to the
Kremlin’s orders, and deliverable examples of the MC-21 years from being ready
for shipment, the Superjet remains the
only contemporary passenger jet available
anywhere in the world for any worthwhile
qualitative procurement by Iranian airlines in the near term.
Although Moscow would love to sell
Tehran airplanes for the whole of the $38
billion that the Western makers signed for
with the Iranian airlines in 2016-2017, it
cannot offer the intended customers suitable airplanes with seating capacity and
payload-range capability close to those
from the duopoly. In Aeroflot’s two-class
configuration, the SSJ100 seats 86 passengers, the figure rising to about 100 for
high-density cabins. While Iran does need
regional jets in that capacity, the numerical requirement for them is considerably smaller than that for the mainline

airliners available today from the U.S. and
Europe only.
Ultimately, Iran is likely to order about
100 Superjets; that number should be
enough to serve the domestic network
of air routes and international flights
falling within the type’s operating range.
By list prices, such an order would come
to $5.6 billion.
In April, SCAC signed a memorandum
of understanding with Iran Airtours (a
branch of the flag-carrier operating out
of Mashhad) and Iran Aseman Airlines
for 40 airplanes altogether, to be delivered in the 2020-2023 timeframe. Quantitatively, it covers 40 percent of the
Iranian air transport system’s needs in
that given class of aircraft.
Following the government shakeup
that took place after the 2017 general
election, President Rouhani and his
team resumed talks with Moscow on
the Superjet and Kamov Ka-226T helicopter with an intent to procure a number of them from Russia and establish
local assembly lines. The respective
programs are pictured as pure civilian
efforts, so that the Russian manufacturers do not expect issues with shipment
of the PowerJet SaM.146 turbofans
and Turbomeca Arrius 2G1 turboshafts
that power the two types. “Should the
Western engine-makers forbid us to use
their products [on helicopters destined
for Iran], we will work so as to equip
them with Russian-made substitutes,”
said Russian Helicopters CEO Andrei
Boginsky. The same view is also applicable to the Superjet, for which Permbased Aviadvigatel offers a downscaled
version of the PD-14 developed for the
MC-21, promising a 7-8 percent reduction in fuel burn.
It is not clear yet whether London,
Paris, and Berlin will collectively oppose
Trump’s policy toward Iran and defend
their commercial interests in that country,
or succumb to the pressure from across
the ocean. “Europe has displayed that it
accompanies the U.S. in most sensitive
cases,” Iranian leader Ayatollah Khamenei said in late May. If that is the case,
Moscow may oblige Tehran with a completely Russian version of the Superjet,
dubbed the SSJ75.
It would seat 78 passengers in a single class cabin at 32-inches pitch. First
flight is planned for 2021, first shipment
the following year and full-scale production starting in 2024-2025. Major design
changes include a new fully composite
wing, giving a 10 percent increase in liftto-drag ratio.
The SSJ75 would supplement and then
replace the original SSJ100 in production, currently running at 34 airframes
annually. As of June 2018, 127 aircraft
were in operation with governmental
structures and six commercial airlines
in Russia and three foreign operators.
In the 10 years since its maiden flight
on May 19, 2008, the type performed
275,000 passenger flights lasting over
420,000 flight hours.
n
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News Clips
IBM Wins Contract
for RAF ACCS

Russian commercial
aircraft are being
collectively
represented at
Farnborough 2018 in
Chalet A3 (Superjet
International with the
SSJ100, and also the
CR919 and Il-114-300).

Russian Helicopters eying the civil sector
by Vladimir Karnozov
At Farnborough 2018, Russian participants are prohibited from exhibiting
military wares. However, Russian Helicopters’ new strategy seeks to grow the
civilian sector to offset a drop in the
defense orders. Without expanding its
civil business, the manufacturer would
not be able to increase its share in the
global market for rotorcraft from 12.9
percent now to 19.4 percent in 2025, as
the Kremlin commanded.
Deputy minister for industry and trade
Oleg Bocharov told AIN that the Russian
government is keen to render “every kind
of support” to local OEMs in their efforts
to expand sales in the global marketplace.
Bocharov led the national delegation to
the Eurasia Airshow, held in Antalya three
months ahead of Farnborough 2018, to
attend the contract signing ceremony
where Kaan Air became the first commercial operator in Turkey to select Russian
rotorcraft. The company ordered three
Kamov Ka-32A11BCs for delivery later this
year with an option for four or five more.
Bocharov said he sees this as another
step forward for Russian Helicopters in
expanding its sales to more of the world
and building a wider customer base.
Since Farnborough 2016, the Russian
civil aviation authority Rosaviatsiya has
signed agreements on mutual recognition
of national certificates with its counterparts in Brazil, Canada, China, Cuba, India,
Indonesia, Iran, Italy, Mexico, Mongolia,
South Korea, and Turkey. Earlier this year,
Rosaviatsiya signed an agreement with the
European Aviation Safety Agency (EASA)
to expand and deepen interaction on certificate recognition and airworthiness issues.
“During the entire past year, there were
no cases of non-recognition of our airworthiness certificates as foreign customers
took delivery of freshly made Russian
helicopters,” a Rosaviatsiya spokesman
said. Moscow is seeking more agreements
with various nations on certification
issues and airworthiness by way of mutual
trust to ease the way national certificates
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are recognized in the partner countries,
he added. So far it has been going well;
the only downside has been the low
number of shipments actually made: a
Mi-8MTV and a Mi-171 to Kazakhstan; and
an Mi-26T and few Ka-32A11BCs to China.
Military orders continue to dominate Russian Helicopters’ backlog. Last
year, the Russian defense ministry and
foreign armies took almost 150 rotorcraft, while civilian customers took
fewer than 70. Yet the company’s CEO,
Andrei Boginsky, expects military sales
to decline in the coming years, so that
the respective share would drop below
40 percent. At the same time, he anticipates that a more aggressive sales policy
targeting commercial operators around
the globe will boost the share of foreign
orders to more than half of the company’s production output.

Backlog Eroding

After the peak of 290 in 2012, Russian Helicopters’ production rate dropped to 212 in
2015 and 189 in 2016. Last year, it was up
to 214 (according to government officials,
the manufacturer has yet to confirm the
figure), but Boginsky confessed that deliveries were roughly 10 percent less, since
some shipments were postponed in this
year’s first quarter. Even with this, the
company generated a profit of Rouble ₽27
billion ($430 million) against a turnover
of ₽228 billion ($3.6 billion). The picture
becomes worse considering that the manufacturer has been eating into its backlog,
which stood at between 400 and 550 units
around five years ago.
The Kremlin has been trying to ease
the situation through several initiatives,
including a program to support medical aviation in the country. The respective budgetary allocation is ₽10 billion
evenly distributed over three years. Taking advantage of this, licensed operators
arranged the hire-purchase of 34 Mi-17s
plus 18 Ansats in 2017-18. These come new
from the factories in Kazan and Ulan-Ude,
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outfitted with a standard medical equipment set.
Another initiative is to encourage commercial operators to hire-purchase new
aircraft from government-controlled
leasing companies. This is a part of the
bigger effort to facilitate fleet renewal in
the country. The Russian civil fleet numbers approximately 2,000 rotorcraft, with
local products accounting for between
1,600 and 1,700. Half of them are more
than 25 years old.
The large majority of the aging
machines are TV2-117-powered Mi-8Ts.
Although old and underpowered, the
24-seat Mi-8T is also cheap, fuel-efficient
and easy to maintain, which retards the
process of its intended replacement with
the more advanced Mi-8AMT (Mi-17).
Even though the latter became available in 1991, many operators have been
hesitating to upgrade to the new production standard on financial grounds.
Inside Russia, the Mi-8T is still logging
more flight hours annually. The Mi-17
is expected to take the lead in the 20102020 time frame, though.
Two months before Farnborough 2018,
Russian Helicopters delivered the first of
a further-improved Mi-171A2 to UTair, the
launch customer for the type. It differs
from the preceding Mi-8AMT in having
Klimov VK-2500PS-03 Fadec-equipped
turboshafts, a new main rotor with fully
composite blades of improved aerodynamic form, and an X-shape anti-torque
rotor. Instead of three crewmembers, this
glass-cockpit version can be flown by two
pilots. Coupled with other cost-saving
measures, this makes Russian rotorcraft
more attractive to commercial operators.
Out of 12,000 Mi-8s/17s built since
the type was introduced in 1965, more
than 7,000 remain operational around
the globe. Russian Helicopters believes
that this year’s entry-into-service of
the Mi-171A2 and its military version,
the Mi-171E2, will prompt operators to
upgrade to this new standard.
n

IBM has won a new £60 million ($79
million) contract to provide the Royal Air
Force’s Air Command and Control System
(ACCS). IBM last updated the system,
which enables controllers to detect and
manage the response to potentially hostile
aircraft approaching UK airspace in 2007.
Paul Hubbard, associate partner, IBM
Global Business Services, UK and Ireland,
said: “The system will introduce new
data sources and a tactical datalink so
information can be transmitted, replayed,
and received via radio waves or cable.
The upgrades will continue improving the
rapid exchange of real-time command
and control information and speed
and accuracy of decision making.”
The MoD named the update Project
Guardian. It required the winning bidder
to show that data and information could
be fused, logically presented, easily
manipulated, and quickly disseminated.

Hensoldt Adds Customer
for Missile Launch

Having recently won a contract to equip
Belgian Air Force F-16 fighters with its AN/
AAR-60 (V)2 missile launch detection
system (MILDS), German sensor company
Hensoldt is now protecting the majority
of the F-16s operated by European air
forces. Denmark, the Netherlands, and
Norway previously adopted the system.
Hensoldt’s product is a passive imaging
sensor that detects the UV radiation
signature of approaching missiles. Several
apertures linked to a countermeasure
signal processor provide full spherical
coverage and rapid reaction. The system
can be installed in either pylons, pods,
or in the fuselage. Hensoldt says that
MILDS considerably enhances protection
against shoulder-fired infrared-guided
missiles, which cannot easily be
detected by current warning systems.

Private Firms Conduct
Independent Military Reviews

Atkins Aerospace and Gama Aviation
have been providing independent
Military Airworthiness Reviews
(MARs) on British military aircraft
since October 2014. The partners are
contracted by the RAF Air Command
and the Joint Helicopter Command.
The MAR surveyors have tackled
battle field helicopters, combat jets,
large transports, and intelligencegathering aircraft, as well as training
and vintage aircraft. The work has
documentary reviews that sometimes
encompass more than 50 years of
aircraft history. “The team deployed
by Atkins and Gama Aviation have an
intimate understanding of the task but
also of the operational changes and
pressures that the client has to deal with
on a daily basis,” said Martin Chalmers,
managing director of Atkins’ Aerospace,
Defence, Security & Technology division.
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Reaction Engines brandishes Sabre concept
by Chris Pocock
Reaction Engines is exhibiting at the
Farnborough Airshow this year (Hall 4,
Stand 4018) to update show visitors on
progress toward testing its Synergetic
Air-Breathing Rocket Engine (Sabre).
It is one of the UK’s longest-running
advanced technology projects and
might eventually result in a lightweight
reusable space launch vehicle that can
operate from runways.
Reaction Engines was co-founded in
1989 by Alan Bond and two partners after
the HOTOL (Horizontal Take Off and
Landing) project foundered. The company refined its engine and launch vehicle
designs over the following two decades,
with support from private investors.
The designs eventually gained technical
endorsement from the European Space
Agency (ESA) and the U.S. Air Force
Research Laboratory (AFRL).
In 2013 the UK Space Agency agreed
to provide a £61 million ($80 million)
grant of government money. In 2015,
BAE Systems made a “strategic investment” of £21.6 million ($28.4 million). Boeing, Rolls-Royce, and more
private investors have since pitched
in. Alan Bond retired last year, but
the company’s headcount has grown

breakthrough,” especially the lightweight
heat exchanger that cools incoming air.
The thrust-to-weight ratio of the Sabre
engine is much greater than that of the
ramjets and scramjets that have offered
from 30 to 200 in the past four years. and SpaceX—can achieve only moder- propulsion up to Mach 3.
In a recent briefing, Robert Bond, ate gains, he claimed.
Bond said that the core of Sabre is
the company’s head of propulsion,
Reaction Engines believes that the now being built, with testing expected
noted that launch vehicle technology solution can be found in Sabre, which
to take place in 2020. The company
had not changed much in more than 60 operates in air-breathing mode from take- began construction of an engine test
years. Rockets are still expensive and off to Mach 5+, and then as a liquid-ox- facility at Westcott in the UK last year.
unreliable, he said. The new entrants— ygen rocket to achieve orbital velocity In the meantime, it is running an old
presumably a reference to Blue Origin of Mach 25+. Bond described this as “a GE J79 jet engine at a test site in Colorado to verify the operation of the
heat exchanger.
Bond showed various launch vehicle
designs, with single- and two-stage-toorbit options. The company’s own Skylon design was one, but with airframers
BAE Systems and Boeing now being
shareholders, the eventual spaceplane
could look different.
The company’s ambition extends further than providing low-cost satellite
launches. Bond noted that Sabre could
enable level hypersonic flight at very
high altitude–above 100 kilometers. That
would permit a sensor-carrying airframe
to perform reconnaissance missions over
“denied areas” that can be legally imaged
only from space today.
n
Dr. Robert Bond was speaking at the
Defence Space Conference in London last
May, organized by the MoD and the Air
Spaceplanes powered by Sabre engines could launch payloads more efficiently than rockets.
Power Association: www.airpower.org.uk.

Companies tap blockchain
to secure their supply lines
by Gerrard Cowan
Thales (Chalet D7, Innovation Zone 3699)
and Accenture are using blockchain to
help secure aerospace and defense (A&D)
supply chains, with the companies planning to display a new proof of concept of
the technology at the Farnborough International Airshow.
The program demonstrates how blockchain and the Internet of Things can
be used to prevent counterfeit or graymarket goods from entering a supply
chain. This is achieved through two steps.
First, each component or product must
be easily authenticated and identified. To
do so, the companies have created two
mechanisms to uniquely identify material in the supply chain: “programmable
unique functions,” which are used to
assign a “fingerprint” to small components like microchips; and “cryptoseals,”
which are physical seals placed around
bags of products such as diodes. When
a seal is tampered with outside of the
approved process, it communicates to the
blockchain using the Internet.
Second, the movement of such authenticated items along the supply chain must
be recorded in a way that is secure and
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transparent for approved participants.
While blockchain technology is more readily
associated with financial services—notably
cryptocurrencies like Bitcoin—it has potential as a “ledger” to record transactions. In
this case, the transactions are those marking
the introduction, movement, and consumption of certified goods across a supply chain,
said Mark Walton-Hayfield, senior manager
for digital transformation at Accenture.
Blockchain can both securely track those
transactions and provide access to approved
partners to view all the transactions on the
supply chain, or specific aspects of them.
Blockchain has the potential to transform A&D supply chain management,
Walton-Hayfield said. At the moment,
participants in a supply chain tend to create their own, individual records of transactions. A blockchain-based approach
would produce a single, secure overview,
serving as “the glue between all of the
actors in the scope of the supply chain
that we digitize; they know that the transactions recorded are authentic.”
There has long been a challenge with
identifying counterfeit or gray-market goods
in A&D supply chains, said Gareth Williams,
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vice president for secure communications
and information systems at Thales UK.
Using a blockchain environment—in combination with cryptoseal and programmable
unique functions—helps build a “historical
trust story behind a part,” he said.
“It gives an immutable line of trust, so
you can deal with things like counterfeit
and gray-market goods more easily.”
Thales believes the technology could
bring significant benefits to the UK Ministry of Defence (MoD) and other major
customers. The company could well
become a customer for the technology
itself, Williams said: “It would give us
great efficiencies in our supply chain,” he
said. “We’re looking at a couple of internal programs, where we deliver solutions
to the MoD, where we think that this
could really bring innovation to the table.”
Thales and Accenture are currently at
the proof-of-concept stage for the technology and have demonstrated it to the MoD
and other companies in the A&D industry,
Williams said. The first version of the proof
of concept was shown at the Defence and
Security Equipment International (DSEI)
exhibition in September 2017. The companies recently completed work on a second
iteration, which incorporates machine
learning and several other new technologies and has use cases beyond the detection
of counterfeit goods, said Walton-Hayfield.
“Version two adds some of the more
advanced features of smart contracting,
including algorithms that work out how well

or badly suppliers are performing, based on
how many of their products get certified at
the end of the process,” he added.
There could be a wide range of uses
for blockchain that go beyond securing
supply chains, Williams said. “We could
check if the right software versions are
running on a particular piece of equipment, or if an individual technician or
engineer who worked on it has the correct
training certifications.”
The companies are currently looking
at how they can pilot the system in a
real-world use case, such as Thales’s own
supply chain. This would allow them to
incorporate real-world data, said Walton-Hayfield. “Supply chains haven’t
really changed for 20 years, apart from
getting bigger and more complex,” he
said. “We want to scale out solutions that
will prove the business value associated
with these initiatives and start to transform supply chains to make them more
digitally enabled.”
n
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Pilot pipeline is a complex issue for Europe
by Alexa Rexroth
The global pilot shortage is having a direct
impact on the European aviation market,
according to a white paper by AeroProfessional titled “Grounded before Takeoff:
EU Regional Pilot Shortage Perspective
Two Years On.” The report explains the
factors that are contributing to what it
calls a global pilot skills crisis and outlines proposed solutions and recommended approaches to combat the issue.
Barriers to entry, carrier impact, future
demand, EU workforce migration, and mandatory retirement are among the key factors
identified as contributing to the crisis.
The paper was developed in an effort to
address key questions for aviation recruiters, operational teams, and executives. It
proposes training and hiring practices to
keep airlines aloft.
AeroProfessional previously analyzed three contributors to the shortage: training costs, type ratings, and pay
and conditions. Further review of those
impediments has revealed pilots are generally expected to front their own initial
training costs, with AeroProfessional
concluding, “Cadet schemes and ab initio training remain the preserve of a few
major airlines.”
Enhanced educational pathways,
however, have aided prospective pilots
in securing a career development loan
(CDL) or student loan for initial training
and type-rating qualifications. AeroProfessional cited alternative training models, such as a modular program offered
by Flying Time Aviation, which allows
“pilots to achieve a frozen, EASA-issued
ATPL within a much-reduced timeframe
and at almost half the regular cost.”
Additionally, looming loan repayments
for recent graduates along with unsociable working conditions result in costs that
AeroProfessional said, “are prohibitive at
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the outset of a pilot’s career, offering rel- continued by explaining that regionals
atively low pay in return for a high level losing trainee pilots to low-cost carriers
of responsibility. This has led many new and legacy carriers is problematic because
pilots to decide against renewing their “these airlines tend to have deeper pocklicense after the initial three years. In ets, so they can swoop in and poach staff
turn, this has put pressure on carriers to during their training period, resulting in
maintain a flow of pilots progressing into significant cost and staffing implications.”
the left-hand seat.”
As business aviation in the U.S. has
A mid-year report published in June proven not to be immune to the pilot
from IATA said airlines are expecting to shortage, AeroProfessional concluded
accelerate hiring over the next 12 months similarities with the EU market may lead
in conjunction with strong growth in
to comparable trends found in the U.S.
traffic and capacity. IATA estimates total Blockages in the U.S. pipeline appear to
employment by airlines will exceed 2.8 be fostered by increasing competition in
million in 2018 representing a 3.4 percent corporate flight department hiring and
gain compared to 2017.
retention strategies, a growing deficit of
flight instructors and qualified pilots, and
Low-cost Carriers ‘Bear the Brunt’
the constant need to attract the next genIn the European market, the type of car- eration of aviators and maintainers.
rier and aircraft flown by a carrier affects
AeroProfessional expects growing
the rate at which the skills shortage is felt demand in Europe and other markets to
upon their pilot supply. AeroProfessional worsen the skills crisis. Boeing estimates
said European legacy and flag carriers are 95,000 new commercial pilots, equivalikely to be the last to feel the impacts as lent to 5,000 per year, will be required
those carriers traditionally have low attri- in Europe by 2034. While approximately
tion rates and offer competitive benefits 4,000 commercial pilot licenses and
packages and cadet training programs.
multi-crew pilot licenses were issued in
Low-cost carriers that “run streamlined the EU during 2015, 20 percent of that
services and are less likely to invest in pilot total was issued to non-residents who
training will continue to bear the initial will work elsewhere, according to Aerobrunt of the shortage.” AeroProfessional Professional. As a result, 91 percent of

Europe will need
the equivalent
of 5,000 new
commercial pilots
per year between
now and 2035.
Cadets are now
being hired before
they complete their
training.
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cadets who trained in 2015 were hired by
the middle of 2016, “with many cadets
invited to an interview before they actually qualified,” said AeroProfessional.
AeroProfessional also identified specific
trends contributing to area-specific demand.
These trends include the U.S. accounting for
roughly 50 percent of all aircraft purchases
in 2016 although this balance is expected to
shift to China and India during 2018. Industry growth, led by the EU and the U.S., was
above expectations for all regions in 2017
and factors preventing growth in emerging
markets should continue to ease.
AeroProfessional also found that 48 percent of pilots training in the UK intend to
work in other global markets. Asia-Pacific
will be a key growth region and domestic
markets in China, Japan, and India are
expected to continue to strengthen. AeroProfessional concluded these trends signal
demand “growing at a rate current training
capacity can’t satisfy” and, “coupled with
the added pressure of European pilots leaving for other markets, the outlook for the
pilot shortage in the EU is far from bright.”
AeroProfessional found EU workforce
migration and mandatory retirement to
be other key issues contributing to the crisis. A survey of 820 EU pilots, conducted
by AeroProfessional, revealed 64.6 percent
of the group believed it was a good decision to work outside the EU. Finances and
professional development were among the
reasons cited for leaving the UK.
Mandatory retirement age remains a
quarrelsome issue, and AeroProfessional
suggested, “Even if airlines are averse
to having older pilots on front-line duty,
engaging them in a training and or mentoring capacity could be an effective way of
retaining their skills and experience in the
industry, and utilizing them to full effect.
Stopping the outflow of both disgruntled
pilots and unwilling retirees with skills
and experience would be an effective
quick fix for addressing the skills crisis.”
At the conclusion of the white paper,
AeroProfessional provided suggested
solutions to address the crisis. Recommendations included improvement of
pathways from education to industry,
introduction of civilian pilot training programs, revision of mandatory-age legislation, increased airline-funded training
and cadet schemes, re-training aviators
from other industries, and expansion of
multi-crew pilot license usage. The company recommended these solutions in an
earlier white paper, but adoption has been
slow, said AeroProfessional.
More cost-effective and convenient
training options, enhanced inclusion and
diversity in the workforce, improved remuneration, and partnerships among aviation
companies are recommended approaches
in the most recent AeroProfessional report.
In conclusion, the white paper reiterates the crucial need for further investment in pilot training to allow airlines to
survive in a competitive market. A call to
action at the end of the report explained,
“Now is the time...to go beyond convention and solve this crisis.”
n
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GE preps for
phase two of
GE9X flight
test program

The mammoth
GE9X turbofan,
about to launch its
second flight-test
phase, dwarfs
the CF6-80 C2
engines mounted
on the company’s
Boeing 747 flying
testbed.

by Chris Kjelgaard
Having completed in early May the first of
two phases of certification flight-testing
of the GE9X engine design that will power
the Boeing 777X family, GE Aviation is
carefully rebuilding the flight-test engine
to incorporate some modified hardware
for the second phase, which is due to
begin this fall.
As in phase one, GE Aviation (Outside
Exhibit P2) will conduct the second phase
of GE9X flight testing with the engine
mounted on the inner left pylon of the
company’s Boeing 747-400 flying testbed,
dwarfing the three CF6-80C2 engines
also fitted to the aircraft.
GE9X program manager Ted Ingling
told AIN, “There isn’t a specific target
date” for the start of phase two, “[mainly
because] there is a lot of instrumentation to move around” within the engine
so that the sensors providing test data to
the engineers onboard the aircraft can
remain in place after the rebuild is completed. Consequently, a firm start date for
the second flight-test phase is “a little difficult to pinpoint…[but] fall is a very good
way to think about it. Sooner is better…
[but] we can go late into the third quarter
or early in the fourth and we can still stay
on schedule” to complete certification
flight-testing in time for the first sets of
GE9X production-standard compliance
engines to be able to fly when Boeing is
ready to begin 777-9 flight tests. Boeing
expects to do so in 2019.
Similarly, GE Aviation has not set a
firm target date for completing GE9X
certification testing on its flying testbed. “The way we’re thinking about the
engine testing and development is all

about the [777-9] aircraft and making of the first-phase tests was to get perforsure we have completed all the required mance [verification] in the critical climbtesting per Boeing,” said Ingling. “We’re out and cruise phase, which we did, and
thinking less about our certification date” we’re very excited about that.” GE also
and more about meeting Boeing’s timing verified the engine’s ability to perform
requirements: “All our energy is aligned re-starts at high altitudes.
with Boeing and making sure we are ready
From his experience with past GE
when they are ready.”
large-engine flight-test campaigns,
The first phase of GE9X certification Ingling reckons the second phase will
flight-testing began on March 13, about require similar numbers of flights and
two-and-a-half months behind GE Avia- flight hours as the first phase. In the section’s original schedule. In December, GE ond phase, GE will validate the engine’s
engineers found that a set of Fadec-acti- ability to perform air starts and re-starts
vated lever arms was wearing out more
at mid-range altitudes, and “will be checkquickly than GE had expected—they are ing out some product enhancements we
located outside the engine casing and have made,” he said. GE will also verify
used to adjust the positioning of the vari- that the GE9X’s engine-control software
able stator vanes in the GE9X’s high-pres- is performing to specification. “In the first
sure compressor so airflow pressure can phase, we got the ball rolling on…the softbe optimized during each separate phase ware but we didn’t canvass it.”
of flight.
While GE Aviation performed the
Ground-testing Progress
first phase of GE9X flight testing with Meanwhile, GE9X ground testing is pacthe original lever arms still in place, it ing the flight-testing. GE had completed
decided not to begin flight testing until it about 25 percent of all required certifihad completed investigating the issue and cation ground testing by May but had a
had designed a more robust set of lever variety of required areas still to explore
arms. Meanwhile, said Ingling, “We did a
and to validate the engine’s performance.
bunch of required airplane quality checks “We classify 25 discrete major campaigns
and regulatory inspections” on the flying at the engine level and a host at the comtestbed so it would be ready as soon as the ponent level for validation” of the GE9X,
lever-arm investigation was done.
Ingling noted.
The first flight-test phase, performed
By early June, GE Aviation had six
from Victorville Airport in California, of eight planned certification-program
involved 18 flights and a total of 105 flight engines involved in ground-testing, as
hours, according to Ingling. “One object well as a GE9X core—which consists
of the engine’s 11 HPC stages, its combustor and its two high-pressure turbine (HPT) stages—that the company is
rebuilding for a new group of tests. (The
flight-test engine was the fourth certification engine built, after GE earlier
built the prototype first engine to test
[FETT] and the second [SETT], plus a
ground-test engine.) The last two of the
eight ground-test engines were in final
assembly by early June and would “join
the fleet imminently,” said Ingling.
The first build of the core had already
verified the aerodynamic properties of
the HPT stages and, by June, GE had also
completed verifying what Ingling called
the “aero mechanics” of the engine inlet
and booster (low-pressure compressor)
stages in crosswind conditions, using
The first build of the core verified the aerodynamics of the high-pressure turbine (HPT) stages.
a ground-test engine. The same engine
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was then to be dedicated to verifying
the operation and aerodynamics of the
booster module in clean-inlet conditions.
In those tests, “We throttle the engine to
move the booster around on its operating line” to check booster operation and
aero mechanics at all points on the line,
said Ingling. For its new round of tests,
the second build of the core “is all about
the [high-pressure] compressor aero
mechanics,” he added.
Another ground-test engine is to be
dedicated to verifying the aero mechanics of the GE9X’s six low-pressure turbine
(LPT) stages. “The LPT aero, we still have
to do,” said Ingling. “It’s pretty straightforward to do and the outcomes are easy
to predict, but we still have to do the tests
to get the data. We run a slip ring off the
engine to get the rotor data, to transfer
the data from the rotating reference to
the test facility.”
For certification purposes, other
ground-test engines will be used to perform the remaining required ingestion
tests. GE completed icing-ingestion testing this past winter and by early June
water-ingestion testing was imminent.
After that, “we still have to do hailstone
and storm, [fan] blade-out and bird ingestion,” said Ingling, as well as vibration and
endurance testing, including an endurance “block test.”
However, in designing the GE9X
ground-test program, GE did things differently from past commercial-engine
development and certification testing
campaigns. “We set the program up to
place historically difficult tests early on
and ran these as engineering [development] tests,” explained Ingling. “The
FETT did some of those block tests as
engineering tests…to de-risk the program.
Now, running the validation of the testbed is a little more straightforward.”
At or near the time it completes GE9X
certification testing, GE Aviation will provide Boeing with 10 compliance GE9Xs
for Boeing 777-9 certification testing.
Boeing will fly four 777-9s in the flight-test
program and will have two spare GE9Xs
on hand if needed. By early June, GE had
begun “vertically stacking the first unit”
in final assembly and was “accumulating
all the data needed for vertically stacking
another two,” according to Ingling. n
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Boeing’s McAllister expects
a 2019 decision on NMA
by Gregory Polek
Boeing needs to decide whether or not to
proceed with a new middle-of-the-market
airplane (NMA) by the end of next year to
safely meet a stated service entry target of
2025, Boeing Commercial Airplanes CEO
Kevin McAllister told reporters during a
pre-Farnborough briefing in Seattle. The
company every week reviews its projections for the level of investment it would
need to bring the airplane to market, he
added, and consultations with more than
55 potential customers have helped it
more precisely determine the airplane’s
physical configuration.
During reporters’ traditional visit to Boeing’s Seattle-area facilities to review program progress in preparation for the show,
the company offered no new detail on the
engineering progress of the NMA, but McAllister emphasized the need to vet the business plan more rigorously than it did with
so-called clean sheet programs in the past.
“We’re using time more intelligently on
this NMA airplane than maybe we would
have in the past, to really do a rigorous
vetting of the airplane, the market, and
the production system,” he said. “And I
think when you’re done with that you get
the balance of the business plan—how
does it look in terms of value for your

customers, what’s the demand, what’s the
cost, and what’s the investment required
to do it. If we go forward—we’ve made
no decision at this point—then we think
it addresses a real need and opportunity.”
In fact, Boeing projects a potential
market for 4,000 to 5,000 airplanes in
the 220- to 270-seat capacity range the
NMA would occupy, largely through
opening new markets that now would
prove unprofitable with a larger airplane
or operationally infeasible with a smaller
one. McAllister pointed to the 190 new
markets airlines opened with the 787 as
an example of the phenomenon.
“I think you see a couple of dynamics
around the world,” said McAllister. “One
is, you’ve got markets that are frequency
saturated where you want a bigger gauge
airplane to be able to connect those two
city pairs. And so, because the NMA sits
on a higher seat count, it can go into some
of these markets with more seats more
economically. So that’s the high-density
market that we were talking about.”

Boeing
Commercial
Airplanes
CEO Kevin
McAllister

I’ll tell you, the
work that the
teams are doing—
they call it the ‘get it
right’ strategy.”

of the production system and recurrent
and nonrecurrent costs associated with
the endeavor. “I’ll tell you, the work that
the teams are doing—they call it the ‘get
it right’ strategy,” he stressed. “As long as
we project an airplane [service entry] in
2025, I think our customers want the same
thing we do, and that is, get the airplane
right, get the production system right, get
the economics right.”
Any evaluation of the production system would, of course, include considerations of where to perform final assembly,
and McAllister left open all possibilities.
“We’ve made no decision on where we put
Cost Analysis
the airplane together,” he said. “We’re
Still, said McAllister, the business case must spending a lot of time looking at the archiextend beyond an assessment of the mar- tecture of the airplane and we’ll look at
ket and customer needs to considerations
the architecture of the supply chain and

Norsk earns Boeing approval for titanium
by James Wynbrandt
Additive manufacturing pioneer Norsk
Titanium (Hall 4, Stand 41430) comes to
Farnborough International Airshow 2018
on the heels of announcing its U.S. Plattsburgh Development and Qualification
Center (PDQC) in New York state has
been added to Boeing’s Qualified Producers List. Dedicated last October, PDQC
began qualified production of 3D-printed
structural titanium components for the
787 Dreamliner in mid May, making it the
world’s first industrial-scale metal additive manufacturing plant.
At FIA, the Norwegian company is presenting a display of its proprietary Rapid
Plasma Deposition (RPD) technology.
Norsk’s RPD process uses titanium wire
with plasma torches to print titanium
structural components on an industrial
scale, and the company claims it is manufacturing the industry’s first FAA-approved,
3D-printed, structural titanium parts. RPD
can be used to produce large structural
components weighing more than 100
pounds, is 50 to 100 times faster than powder-based systems, and uses 25 to 50 percent less titanium than incumbent forging
processes, according to Norsk. A modular
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manufacturing capability, the process can
be integrated into any production line that
manufactures titanium alloy parts, allowing for lean manufacturing infrastructure
and overall efficiency improvements.
PDQC has nine of Norsk’s RPD titanium
printing machines, created in partnership
between Norsk and the state of New York,
representing the advancement of technology that originated at the company’s Engineering and Technology Center in Norway,

which continues to operate qualified and
approved RPD machines. Each machine at
PDQC is estimated to have an annual fabricating capacity of more than 20 metric tons.
Last summer Norsk announced a 60
percent expansion of the PDQC facility,
which will produce aerospace components
for Boeing, Spirit AeroSystems, and other
aerospace manufacturers. The future site
of the planned Norsk Titanium Production
Center is less than half a mile from PDQC.

Production floor at Norsk Titanium’s Plattsburgh, New York Demonstration & Qualification Center.
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the factory. But nothing yet on any decisions beyond that.”
By the middle of last year, just ahead of
the last Paris Air Show, Boeing appeared
to have reached some fairly basic conclusions about the need for a twin-aisle
design, as most of the airlines with which
Boeing has consulted on its concept for
an NMA had expressed a desire for better cabin comfort and lower turn times at
airports. During a pre-Paris show briefing,
BCA v-p and general manager of airplane
development Mike Delaney explained
that designers cannot plausibly stretch
an airplane designed to carry as many
as 270 seats in a dual-class configuration
beyond the length of a 757. “If you stretch
a single-aisle NMA, it’s about 18 to 25 feet
longer than a 757,” he estimated. “I’m not
exactly sure that’s optically an airplane
you want to be on. I certainly wouldn’t
want to be in row 65E waiting to get off.”
Some industry leaders expressed concern about the readiness of engine companies to arrive at an optimal propulsion
solution for a global customer base. “The
key part of this is the engine technology,”
said AerCap Holdings CEO Angus Kelly
during the 2017 ISTAT conference in San
Diego. “If you’re going to be searching
for that window between the A321 market and the 787 market…you need a bigger
engine; you need a more efficient engine.”
As always, cost will prove a key consideration, and Kelly argued that to keep
costs down one might want a lower-thrust
engine that might not necessarily offer
the required performance. 
n

“Receiving this qualification from Boeing, now qualifying two Norsk sites for
production across the globe, is a true vote
of confidence in our service, quality, and
disruptive RPD technology,” said Norsk
COO Tamara Morytko.
Norsk sees growing demand for titanium parts in aerospace. Nearly half of
the airframe of a modern airliner is composed of carbon-fiber reinforced plastic
and other composites, which goes hand
in hand with an increased use of titanium
in place of aluminum where structural
loading indicates metal is a preferred
material system. Titanium can withstand
comparable loads better than aluminum,
has minimal fatigue concerns, and is
highly resistant to corrosion. In the Boeing 787, titanium use has been expanded
to roughly 14 percent of the total airframe.
Norsk estimates each Lockheed Martin F-35, at 30 percent titanium, requires
the purchase of 30,000 pounds of the
metal, most of which leaves the factory
as scrap, waste that could be eliminated
with RPD. Increases in commercial satellite constellations over the next few
decades present additional opportunities, according to the company.
Last November Norsk got a “significant
investment” from Rose Park Advisors’
Disruptive Innovation Fund, known for
co-founder Clayton Christensen’s work.n
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Boeing Commercial
Airplanes CEO Kevin
McAllister sees
“synergies” between the
major structures and
flight decks of airplanes
in Embraer’s lineup,
such as the E195-E2
(right), and Boeing’s
own narrowbody
portfolio, which includes
the 737 Max 7 (left).

Boeing sees a bright outlook
for potential Embraer deal
by Gregory Polek
Boeing’s proposed acquisition of
Embraer’s commercial airplane business
has drawn few public protests from either
of the two companies’ top executives and,
judging by comments during a pre-Farnborough briefing at his Seattle-area office,
Boeing Commercial Airplanes CEO Kevin
McAllister appeared unlikely to deviate
from the majority view. In fact, McAllister appeared to see little downside to the
prospect of a tie-up, under discussion
since at least last December, when the
companies issued a statement confirming
the existence of talks. Since then, executives from both sides—including Embraer
CEO Paulo Cesar de Souza e Silva—have
expressed nothing but positive attitudes over the proposed joint venture, a
non-binding agreement which the companies announced July 5.

Under the terms of the proposed deal,
Boeing will take an 80-percent share of
Embraer’s commercial aviation business. The transaction values Embraer’s
commercial aircraft operations at $4.75
billion, and contemplates a value of
$3.8 billion for Boeing’s 80 percent
ownership stake in the joint venture.
Boeing said it expects the partnership
to become accretive to its earnings per
share in 2020 and to generate annual
pre-tax cost “synergies” of some $150
million by its third year.
The companies expect completion of
the financial and operational details of
the partnership and negotiation of transaction agreements to continue “in the
coming months.” The transaction would
then remain subject to shareholder and
regulatory approvals, including approval

Hypersonic airliner concept
takes one step closer to reality
Boeing unveiled a new concept for its first
passenger-carrying hypersonic airplane
at the June 25 to 29 American Institute of
Aeronautics and Astronautics conference in
Atlanta. One of several hypersonic vehicle
concepts spanning a wide range of potential
applications under study by company engineers, the passenger vehicle could involve
military or commercial applications. Engineers companywide are working to develop
so-called “enabling technologies” aimed at
preparing Boeing for a time when markets
show a readiness for hypersonic flight.
“We’re excited about the potential of
hypersonic technology to connect the world
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faster than ever before,” said Kevin Bowcutt,
senior technical fellow and chief scientist
of hypersonics. “Boeing is building upon a
foundation of six decades of work designing,
developing, and flying experimental hypersonic vehicles, which makes us the right
company to lead the effort in bringing this
technology to market in the future.”
Although Bowcutt wouldn’t speculate
on a time frame for the introduction of
hypersonic flight for global travel, a hypersonic passenger vehicle could fly in 20 to
30 years, he estimated. In Atlanta, Boeing
announced its plans to display the concept
at the Farnborough Air Show.
G.P.
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from the government of Brazil, as well
as other customary closing conditions.
Assuming the approvals come in what
the joint statement characterized as a
timely manner, the companies expect the
transaction to close by the end of 2019,
or 12- to 18 months after execution of the
definitive agreements.
A joint statement announcing the deal
indicated that Boeing will take full operational and management control of the new
company, but that a Brazil-based management team, including a president and CEO,
will lead the joint venture and report to
Boeing CEO Dennis Muilenburg. It also
noted that the joint venture will become
one of Boeing’s centers of excellence for
“end-to-end” design, manufacturing, and
support of commercial passenger aircraft, and will fully integrate into Boeing’s
broader production and supply chain.
Notwithstanding reported resistance
by the Brazilian government to allowing
Embraer to cede control of its defense
business, the companies also announced
they will create a separate joint venture
to develop new markets for defense products and services, in particular Embraer’s
KC-390 multi-mission aircraft. The statement did not indicate whether or not
Embraer would hand over any stake of
the KC-390 program to Boeing, however.
Asked how the commercial deal would
most benefit Boeing, McAllister talked
of “synergies,” not only between the two
companies’ product lines but also in their
respective engineering expertise.
“They’ve got an attractive set of airplanes that sit below ours in the portfolio,”
said McAllister. “So I think, first, it’s a nice
addition to the portfolio in terms of airplanes. But I think also, if it goes through,
there are some real technical synergies
there. It’s a very good engineering company; they have a lot of capabilities that
could be attractive from a vertical standpoint in commercial airplanes. If it comes
together, it could be good—more than
just a suite of airplanes—from an engineering and production standpoint.”
Such “vertical” capabilities extend
to both major structures of the companies’ respective airplanes and the flight
decks, McAllister explained. “So we’ve
gone through section by section to look
at what they really do well, and what are
the opportunities that might help us on
the BCA side.”
Without naming the so-called NMA,
or New Mid-market Airplane, McAllister

acknowledged that Embraer could lend
expertise and knowledge to future Boeing projects, as Boeing could to Embraer
projects. “When you look at what’s happening inside of Boeing today, we’re
always looking for understanding capabilities from one airplane family into
the other, one production facility into
the other,” he said. “And so I think there
are a lot of learnings that are applicable
from Embraer on the engineering side
and production side that would be of
interest to us, and vice versa.”
From Embraer’s perspective, the
combination would help realize what
Silva called “a natural aspiration” to
grow faster than it has in the past. Silva
also acknowledged that the motivation
for Embraer lay in part with a desire to
mitigate the “challenge” associated with
selling the E190 and E195 in a capacity
segment approaching that dominated
by Boeing and Airbus. Nevertheless, he
insists Embraer stands ready to compete
with Boeing if the sides don’t eventually
reach a deal.
“We are not at all afraid to compete
with the narrowbodies,” said Silva. “We
do believe that we have a very efficient, if
not the most efficient, family of aircraft
in the segment from 70, 80 to 150 seats.
However, we have to be mindful of the
dynamics of the market.”
Of course, market dynamics changed
dramatically when Airbus assumed
majority control over the Bombardier C
Series on July 1. The arrangement for the
first time gives the European airframer
a foothold in the segment of the market
covering a seating capacity below its
A320 family, albeit to the detriment of
the A319, whose fate now appears sealed
by the similarly sized but lighter and
more efficient CS300.
Boeing, meanwhile, will continue to
compete in that part of the market with
the 737 Max 7, now involved in flight testing and due for first delivery next year.
“Game on,” McAllister declared in
response to a question about the threat
to the smallest member of the Max family posed by the C Series. “The thing I
love is we have the commonality benefit
of the Max 7 all the way up to the Max 10.
We don’t have to juggle a CS300 versus
an A319. Independent of what happens
between us and Embraer, I feel great
about the strength of the Max family
competing against the Airbus-Bombardier team.”
n
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Leonardo
developing
Solo, Hero
UAV programs
Leonardo continues to invest heavily
in unmanned helicopter technology,
offering the Solo and Hero platforms.
No customer has yet bought them, but
the Italian and British defense ministries have provided funding for flight
trials, and now the company is leading
a major research contract on unmanned
maritime surveillance for the European
Defence Agency (EDA).
Italy is still experiencing substantial
illegal cross-Mediterranean migration,
so it is appropriate that Italy’s major
OEM should lead the EDA’s €35 million ($41 million) OCEAN2020 project. Leonardo is managing 42 partners
from 15 European countries, including
aerospace/defense companies, research
centers, and ministries of defense. The
work will lead to an operational demonstration in the Mediterranean next year
during which both the Solo and Hero
will fly from various naval vessels. A
second demonstration is scheduled for
2020 in the Baltic Sea.

CHRIS POCOCK

by Chris Pocock

Leonardo’s Hero unmanned helicopter, developed by Italy’s Systemi Dinamici, was on display at the Dubai airshow last November.
The Solo is based on the SW-4 manned
helicopter designed and produced by
PZL-Swidnik, the Polish company that
Leonardo Helicopters (then AgustaWestland) bought in 2010. That same year,
Leonardo began adapting the SW-4 as
a rotary-wing unmanned aerial system
(R-UAS) for ISR missions and gained its
first demonstration contract from the UK
Ministry of Defence in 2013. In 2015 the
EDA sponsored a trial in Italy that demonstrated “manned-unmanned teaming.”
In October 2016 the Solo returned to
the UK to participate in the Unmanned

Farnborough 2018 gets a lead-in
from several key UK defense events
The defense industry marked a number
of significant events in the week leading up to this year’s Farnborough International Airshow.
On July 10, the RAF celebrated its
100th anniversary with a 100-aircraft
flypast over central London. On July
11-12 the RAF Air Power Conference in
London attracted a large international
gathering. On July 13-15 the Royal
International Air Tattoo (RIAT) marked
the RAF 100th with flypasts and provided a venue for aerospace industry
engagement as well as a major public
spectacle.
The RAF flypast coincided with a service in Westminster Abbey and a parade
on The Mall. The flypast was supposed
to be led by three of the four F-35Bs that
recently arrived at RAF Marham.
More than 70 armed services chiefs
from 61 nations attended the Air Power
Conference, along with 400 other delegates. “We want to look at how air
power moves into the information age
in terms of command and control, the
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recruitment of the right people, skills
and mindset, and the application of new
technologies. This needs to be a forward-looking, next-generation debate,”
said Air Vice-Marshal Mike Wigston, the
UK’s assistant chief of the Air Staff.
More than 300 aircraft were expected
at RIAT, where the flying display lasted
for seven hours. In addition to a major
RAF presence on the ground and in the
air, diverse foreign air forces participated,
including many of the delegates from the
Air Power Conference.
General Atomics Aeronautical Systems’s new MQ-9B SkyGuardian was displayed at RIAT, but the remotely piloted
aircraft did not move on to Farnborough
for display.
C.P.

\

July 1 6 , 2 0 1 8

\

a i n o n l i n e .c o m

Warrior exercise off the Scottish coast.
Meanwhile, the Solo has also flown in
Poland on maritime mission trials, which
will continue through 2019.
These trials were all flown with a
safety pilot on board, and Leonardo has
stressed the flexibility of such an optionally piloted vehicle (OPV). However, the
Solo made its first flight without a safety
pilot earlier this year.

Small Hero

The Hero is a much smaller machine that
was developed as a pure R-UAS from the
outset by another Italian company, Systemi
Dinamici—hence its designation, SD-160.
Leonardo first partnered with that
company and then acquired total ownership last December. In December 2015
the European Union paid for a demonstration in Italy of how the Hero could be
integrated with air traffic control systems
in non-segregated airspace. This year,
the UK MoD is sponsoring a shipboard
demonstration of the Hero.
Although the useful load (fuel plus
payload) of the Hero is much smaller
than the Solo—85 kg (187 pounds) compared with 447 kg—its endurance is
potentially greater, at six hours with a
35-kg sensor payload. Both machines can
reach 10,000 feet, and Leonardo hopes
to extend their ceilings to 16,000 feet.
They can each accept JP5 and JP8 fuel,
but for shipboard operations, the Hero
can fly on jet-A, needing only a software
change to the heavy fuel engine.
With the loss rate of similar, competing
R-UAS, Leonardo emphasizes the safety
features of the Hero. These include a
dual-redundant electrical system and a
triple-redundant flight control system.
The command and control datalink is separate from the payload datalink, including
the positions in the ground stations that
control them. An independent means of
locating the Hero is provided (ADS-B or
IFF). The flight-termination system, if
ever needed, also operates on a separate

datalink. One ground station can control
two helicopters and is common between
the Hero and the Solo.
The Hero has been exhibited with
Leonardo’s own ultra-lightweight Gabbione synthetic aperture radar; an L3
Wescam MX-8 EO/IR sensor; and the
maritime version of IFF, AIS. The Solo
can carry larger sensors, but Leonardo
notes that there can be advantages to
the two helicopters carrying common
sensors, if operated in tandem. Other
potential payloads—perhaps only for
the Solo—include Lidar, ESM and a maritime-optimized radar.
Ahead of the OCEAN2020 trials, the
Hero has flown from an Italian Navy
ship. It demonstrated a deck sensor
and autopilot modes for landings and
takeoffs in up to moderate sea states.
Carriage by an NH-90 helicopter was
also demonstrated. Leonardo has set a
goal of achieving Italian military certification next year.
Leonardo (Outside Exhibit L1) has an
ambitious vision for the further development of maritime R-UAS. Anti-submarine
warfare, mine warfare, and ship-to-shore
resupply could all become possible. The
company said that it is creating a core of
cross-platform technologies that could be
exported to other, larger helicopters that
it produces.
The OCEAN2020 trials will also involve
fixed-wing manned and unmanned platforms, notably Safran’s Patroller UAS. It
U R S O U R C E F O R AV I AT I O N N E W S
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with a new mission syswww.ainonline.com
tem, including
a maritime surveillance
radar, an AIS, and Safran’s Euroflir 410
EO/IR pod that is already fitted on the
version of the Patroller that is entering
service
E - N Ewith
W S L E Tthe
T E R French
F O R B U S Iarmy.
N E S S AV I AT I O N n
www.ainonline.com/alerts

AERO DEFENSE INDUSTRY E-NEWSLETTER

www.ainonline.com/subscribe

AIR TRANSPORT INDUSTRY E-NEWSLETTER

www.ainonline.com/subscribe

Complete Lifecycle Sustainment for Legacy
Avionics & Electronics

Navigation · Power · Mission Data · Communications · Control · Sensing · Display · Recording
At Extant, our business is 100% focused on sustaining Aerospace OEM avionics and electronic products using our
unique blend of manufacturing and engineering capabilities, highly developed obsolescence management and
counterfeit part prevention processes, and our proven product licensing and acquisition programs.
We’ve combined our decades of experience with continuing investment in the latest electronics manufacturing
and test equipment, obsolescence management resources, and counterfeit prevention technology and training
to provide OEMs and their customers with both viable and reliable sustainment services for aging avionics and
electronics systems.
Our creative and flexible programs offer a wide range of solutions to the challenges of maintaining long term
support for older or non-core products and enable OEMs to focus their resources on current products and new
product research and development. And our expert customer service and technical support professionals assure
that your customers continue to receive the highest quality service post-transition.

For more information, please call
(321) 254-1500, ext. 7413 or (321) 254-1500, ext. 7213

www . extantaerospace . com

Britain, BAE Systems facing a crossroad
by Chris Pocock
Will the UK continue to produce combat
aircraft in the next decade? The government has promised to answer that question soon, by launching a new “Combat
Air Strategy.” This is particularly awaited
by the Military Air and Information
(MAI) business of BAE Systems (Outside
Exhibit 11). It may no longer be rolling out
new Eurofighter Typhoons at Warton by
the middle 2020s and, although the company has developed significant expertise in unmanned combat air vehicles

(UCAVs), these have been on research
and development contracts only.
Chris Boardman, the managing director
of the MAI business at BAE, said recently
that he hoped the new strategy “is very
clear about what stance we want to take in
the world.” He was speaking at RAF Marham on the sidelines of the first deliveries
to the UK of Lockheed Martin F-35s—a
program that will bring large revenues to
BAE Systems in the next two decades. The
company is producing the rear fuselages

and tails for the 3,000-plus of the stealth
fighters that are expected to be ordered.
Boardman noted that it took 17 years
for the F-35 program to reach its current,
early operational stage. So with the outof-service date for the RAF’s Typhoons
being 2040, “we need to make a decision
in the next few years, including whether
we work with partners.”
Most observers have assumed that
partnership is mandatory, for both cost
and political reasons. The Typhoon is a

four-nation partnership, and the Tornado
that preceded it was three-nation. But the
French have produced the Rafale on their
own. And, as Boardman noted, the UK has
developed and flown the Taranis UCAV on
its own. “We are capable, and I would like us
to take some leadership as a nation,” he said.
Even as BAE Systems was completing a
third series of Taranis flight tests in 2015, the
company was starting work on the AngloFrench Future Combat Air System (FCAS)
study for the two governments. That work
continues, on both manned and unmanned
options. Boardman said an extension of the
contract is being negotiated. The new work
would include communications and training aspects, as well as the platform.

BAE Systems has built the Magma UAV with design input from the University of Manchester,
to investigate blown air for flight control.

Production of the Eurofighter Typhoon at BAE Systems’ Warton factory could end by the
mid-2020s. An influx of sales, or confirmation of a Saudi order, is needed to extend the line.

Jet-powered UAV Is Testing
Unique Flight Controls

rotary-wing mode to hover and achieve vertical takeoff and landing. This novel technology
could allow UAVs to better adapt to evolving
future battlefield situations and through
working together in a swarm, tackle sophisticated air defenses, as well as operating in
complex and cluttered urban environments.
In the rotary wing mode of flight, an
Adaptable UAV can be easily and safely
launched and recovered using a range of
vehicles in dangerous environments that
might be cluttered by personnel, other aircraft, or vehicles. A pole constrains the lateral or sideways movement of the UAV when
being launched or recovered so strong
winds cannot dislodge it, and avoids any
damage to personnel nearby. This is particularly important when recovering a UAV to
the aft of a ship or a land vehicle. The pole’s
gyro-stabilized element also ensures that it

Bill Crowther, a senior academic and
leader of the Magma project at The University of Manchester, added: “These trials are
an important step forward in our efforts to
explore adaptable airframes. What we are
seeking to do through this program is truly
groundbreaking.”

Together with the University of Manchester, BAE has built a small UAV, designated
Magma, that is testing a unique blown-air
system to replace flaps and to vector thrust.
The work could lead to lighter, stealthier,
faster, and more efficient military and civil
aircraft in the future.
The new concept removes the need for
complex, mechanical moving parts used
to move flaps. It takes bleed air from the
aircraft engine and blows it supersonically
through very narrow slots in the trailing
edge of the wing to provide control. Blown
air is also used within the exhaust nozzle to
deflect the exhaust, allowing for the pitch of
the aircraft to be changed.
Last December, BAE said that further flight
trials were planned for the coming months,
with the ultimate aim of flying the aircraft
without any moving control surfaces or fins.
The company claimed that, if successful, the
tests will demonstrate the first ever use of
such circulation control in flight on a gas turbine aircraft and from a single engine.
Clyde Warsop, engineering fellow at
BAE Systems, said: “The technologies
we are developing with The University of
Manchester will make it possible to design
cheaper, higher performance, next-generation aircraft. Our investment is helping to
ensure that UK aerospace remains at the
forefront of the industry and that we retain
the right skills to design and build the aircraft of the future.”
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Hybrid UAV Adapts from
Fixed To Rotary Wing

Engineers from BAE Systems have worked
with students from Cranfield University
on “Adaptable UAVs” that can alternate
between the two different flight modes in
the same mission.
They would use adaptive flight control
and advanced navigation and guidance
software, which allows the aircraft to benefit
from the greater speed and range afforded
to fixed-wing aircraft, before alternating to

In this UAV concept, a gyro-stabilized pole is used for launch and recovery.
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remains upright independently of the host
vehicle’s orientation, which may be rolling
if on a ship, or in the case of a land vehicle,
driving up or down a slope at the time of the
launch or recovery.

New Test Rig Aids Weapons-bay Design

BAE Systems has built at Warton what it
claims to be a unique test rig for investigating the release of weapons. The
company worked closely with MBDA UK
and Harris Release Systems to design
the rig. It allows engineers to undertake
full-scale ground tests that will provide a
much more detailed understanding of the
weapons bay environment.
Releasing a weapon or store from an
aircraft weapons bay at high subsonic and
supersonic speeds presents a series of
complex engineering challenges, noted BAE
Systems. The harsh aero-acoustic noise and
vibration experienced within a weapons bay
create a high risk of damaging the structural
integrity of the aircraft or the store, and the
need to rapidly open and close bay doors
adds to the complexity.
A test culminated in the successful
release at high-subsonic speed of a store
from a bay designed, and now proven, to
survive this severe environment. The collaborative team captured high-quality data
from instruments and high-speed cameras
during the test. The data will be used to
help define the optimal design of payload
bays to carry weapons, fuel tanks, or sensor equipment on future aircraft.
C.P.

But recent political developments in Europe have scuppered
the original Anglo-French intention of funding FCAS as far as
producing “operationally representative demonstrators” by 2025.
In June 2016, the UK voted to leave
the European Union. A year later,
the leaders of the French and German governments declared their
intent to develop an FCAS—with
no mention of the UK. At the
Berlin Air Show last April, Airbus
and Dassault signed an industrial
partnership for this “alternative”
FCAS project. They did not rule
out “the involvement of other key
European defense industrial players,” but made it clear that they
would be the leaders.
Meanwhile, BAE Systems has
signed a contract to provide
expertise to Turkish Aerospace
Industries (TAI) for the TF-X
project. That is potentially a
fifth-generation fighter, although
Boardman acknowledged that
BAE Systems is constrained by an
Anglo-Turkish inter-government
MoU, on the extent to which it can
share advanced technology. Nevertheless, the company has sent
engineers to Turkey. However,
Boardman noted that Turkey has
not yet made some basic decisions
on (for instance) the TF-X flight
control system and powerplant(s).
A final design review is still a few
years away.
BAE Systems invests about
£1 billion (US$1.33 billion) in
R & D annually, including government funding. Over £10 million (US$13.3 million) goes to
universities for future technologies including novel materials,
advanced manufacturing, artificial
intelligence, “mixed reality” cockpits, and avionics testing. In late
2015, the company paid £20.6 million (US$27.38 million) for a 20
percent stake in Reaction Engines
and its hypersonic engine. It continues to work on developments
that are very relevant to future
combat aircraft.
Still, the company announced
last year that it would reduce the
aerospace workforce by 1,400, due
to the slowdown in production of
the Typhoon and the Hawk, and
next year’s withdrawal from RAF
service of the Tornado, for which
BAE provides significant support.

BAE can produce 14 Typhoons annually
at Warton now, but the line needs another
export success beyond Kuwait, Oman, and
Qatar. Confirmation of the re-order of 48
from Saudi Arabia would be most welcome. So would a British commitment to
buy T2 or Advanced Hawks for the RAF Red
Arrows, to replace the original Hawk T1s
that the aerobatic team has now been flying
for 38 years.
n

The Taranis UCAV
demonstrator was
flown from the
Woomera test range
in Australia between
2013 and 2015.
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Pratt & Whitney
PW1100Gs powering
Airbus A320neos in
India, such as those
at IndiGo, have faced
a disproportionate
level of scrutiny due
to such problems as
a deficiency in the
design of the knife
edge seals in the
engines’ HPC aft hub.

Pratt & Whitney heeds hard lessons
learned on geared turbofan programs
by Gregory Polek
Pratt & Whitney appears to have reached
a point at which it can turn more of its
attention toward proactive improvements
to its geared turbofans after it reverted to
a previous knife-edge seal configuration
in the PW1100G’s high-pressure compressor aft hub in reaction to a series of
rejected takeoffs and in-flight shutdowns
in Airbus A320neos. Speaking last month
at the company’s Digital Accelerator facility in Brooklyn, New York, Pratt & Whitney Commercial Engines president Chris
Calio told reporters that engineers continue to explore new designs for the seal,
as part of standard practice to pursue
continuous improvement in the overall
engine design.
“We’re still looking at what we may want
to do to that seal long-term,” said Calio.
“There may be an upgrade that we want
to put in place from the current configuration in the future.”
Calio acknowledged that the problem taught Pratt “kind of a hard lesson”
in terms of the testing rigor it needs to
employ before inserting upgrades. “What
we’re ultimately going to do to this knifeedge seal to the extent that the engineers come back and they want to make
a more robust design, it will be through
an increased set of testing,” he explained.
“There will be some durability and other
upgrades to the engine, some of which
we talked about, which will go through
more intensive testing. In some cases,
we will have taken the original timeline
and pushed it out to the right in order to
allow for more of what I would call less
success-based testing.”
Calio, meanwhile, noted that Pratt had
a few weeks earlier met its first commitment milestone for deliveries to Airbus
and expressed confidence that the engine
company would deliver the number it
has promised for the year, although it
declines to specify the exact figure due
to competitive considerations. “[Parent
company] UTC has been very public
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about what our negative margin engine
losses are per year, so because of that, if
we put out an exact production number,
my competitor can pretty much calculate
what my loss per engine is and calculate
what my price is,” explained Pratt &
Whitney president Bob Leduc.
Having delivered 374 GTFs last year,
Pratt & Whitney has set a target of 2,500
over the next three years, requiring a considerable ramp up next year and in 2019.
Although it doesn’t give exact figures for
2018, it has said it plans to roughly double its output from 2017. “Doubling can be
interpreted in different ways by different
people,” said Leduc, however.
Leduc also said the prospect of increasing production for Airbus to accommodate a rate of 70 A320neos per month
would depend on Pratt’s own supply
chain, and that he has not even talked
with the relevant suppliers about it.
“Nobody’s committed to rate seventy,”
said Leduc. “That’s certainly not what
our commitment to Airbus is and I don’t

think it’s our competitor’s either. We
have a commitment that’s in the sixties;
we are on track to meet that commitment
in the time frame we said we would. Anything beyond that requires a fair amount
of study with the supply chain. As [vice
president of operations] Shane [Eddy]
said, castings and forgings are sort of the
long pole in the tent, and there would

Nobody’s
committed to
rate seventy. That’s
certainly not what
our commitment
to Airbus is and
I don’t think it’s our
competitor’s either.”
—Bob Leduc
Pratt & Whitney president

have to be a discussion with all of those
suppliers as it relates to that. We have
not engaged the suppliers in that conversation because we’re not obligated to go
above the rate we’re committed to.”
Addressing Airbus’s A320neo delivery delays, the cause of which stemmed
from technical problems with both the
PW1100G and the other engine choice,
the CFM Leap-1A, Calio explained that
the knife-edge seal configuration change
in the Pratt engine caused a pause in production early this year, thereby interrupting the flow of deliveries to Airbus. “[The
delivery flow] was not in the linear fashion
that I think Airbus would have wanted,”
he acknowledged. “From an engine delivery perspective, we believe we are caught
up and on track to meet the commitments
Airbus laid out for the year…Again, I’m not
absolving us from putting some strain on
Airbus, because we did do that. We didn’t
deliver to them in a linear fashion; it was
more back-end loaded.”
Calio noted that the new liftoff seal
and combustor improvements to the
PW1100G will also apply to the PW1500G
and that Pratt would finish installing
them on the C Series this year. “Everything we’re learning on the neo early on in
the last two years we’re putting onto the
C Series,” he said. “So that’s about a sixmonth lag between the improvements on
the neo into the C Series. But we expect
all those benefits to flow through.”
Although all engines delivered today
contain the new knife-edge seal configuration, combustor fixes, and new liftoff
seals needed in both the PW1100G and
PW1500G for the Bombardier C Series,
operators, most notably in India, still fly
several engines in their original configuration, requiring eventual removals. “So
we’re still going to be challenged with
making sure we have enough spare assets,
when we need them, where we need them,
to keep the India fleet off the ground,”
said Calio. He projected that all engine
removals involving IndiGo and Go Air
neos will occur “at some point in early to
mid-2019.” 
n

Pratt & Whitney up for APU challenge from Boeing
Pratt & Whitney has expressed its readiness
for the challenge to its APU business posed
by the recent decision by Boeing and Safran
to collaborate on their own product. Appearing on June 12 at the company’s Digital
Accelerator in Brooklyn, New York, company
president Bob Leduc acknowledged that the
involvement of Boeing would create some
further competitive “pressure,” but no more
so than any other company would.
“Boeing made the decision to come into
APUs; it’s just another competitor,” he said.
“We’re confident in our technology, we’re
confident in our product, and we’ll compete.
Is it more pressure? Sure it is. But the competition is welcome.”
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Pratt & Whitney Canada president John
Saabas highlighted the company’s long
pedigree in APU development, noting that
his company’s APUs have run for more than
100 million hours and that 10,000 of its units
now fly in the commercial aviation segment.
“Right now we’ve got a very well established
customer base,” said Saabas. “And we’ve
found ourselves with some APUs as single
source on some of the newer platforms as
well. So, again, we’ll compete every day;
we’ve got good products out there and we’ll
find a way to stay in the marketplace.”
Announced in early June, the Boeing-Safran
contract calls for both companies to maintain a
50 percent stake in the partnership, which they

will base in the U.S. The sides hope to close
the transaction in the second half of this year
following the meeting of customary conditions
including regulatory and antitrust clearance.
The arrangement will for the first time give
Boeing an in-house capacity for APU provision, leaving respective Tier 1 suppliers for
the 737 and 787, Honeywell and Pratt Canada,
competitors rather than partners in the field.
Safran has built APUs since 1962, and
now supplies a line whose largest member
can produce up to 500 shp. Larger APUs
from Honeywell appear in both the 737 and
Airbus A320, while APUs from Pratt & Whitney Canada provide auxiliary power for the
787 and Airbus A380. 
G.P.
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USA Partnership Pavilion
fetes 100 years of solidarity
by James Wynbrandt
With 2018 marking the centennial of the
Armistice ending World War I and the
founding of the Royal Air Force (RAF),
the USA Partnership Pavilion is commemorating at Farnborough International Airshow (FIA) the succeeding century-long
bond between the U.S. and Europe, while
showcasing the latest products and services from scores of American companies.
Spanning Halls 2, 3, and 4, the 4,000sq-m (43,000-sq-ft) USA Partnership
Pavilion features more than 250 exhibitors, nearly 90 of them new to market
and 50 new to the show. They range from
cutting-edge technology innovators to
bedrock support services, but they’re not
looking simply to sell offerings or find
vendors here. “Now more than ever, success in international trade comes from
partnership and teamwork,” said Tom
Kallman, president and CEO, Kallman
Worldwide, which organizes the Pavilion in coordination with U.S. agencies
including the Departments of Commerce,
Defense, State, and Transportation.
After more than two decades at Farnborough, this year the Pavilion has been

rebranded under the partnership banner to reflect a renewed focus on longterm relationships.
“Business is being done by partners in
the year 2018, not so much by buyers
and sellers,” said Kallman. “Everyone
from supermarkets to car dealerships
wants to establish or build on that foundation of trust and that relationship
partnership implies.”
That message has particular resonance
this year at FIA. Yesterday, the Kallman
team escorted U.S. exhibitors and dignitaries to neighboring Brookwood American Cemetery and Memorial where 1,031
American soldiers who died during WWI
are interred or memorialized. To honor
them, and all Americans who died overseas in the Great War, the USA Partnership Pavilion logo is graced this year by
the addition of two “Buddy Poppies,” the
official memorial flower of the Veterans
of Foreign Wars of the United States.
At the pavilion opening ceremonies
and ribbon cutting today, Kallman, along
with Col. Al Worden, USAF-Ret., mission
command module pilot on Apollo 15, led

the presentation of a U.S. flag flown to
the moon on that lunar mission and
signed by Worden, to RAF leaders in
commemoration of their corps’ 100th
anniversary.
Kallman noted, “Many of our exhibitors—from publicly traded stalwarts
such as Curtiss-Wright and Kratos
Defense and Security Solutions to smalland medium-sized enterprises with
fewer than 500 employees—already have
significant business partnerships and
operations around the world.”

Pavilion Participants

Those that don’t have such connections
today likely will tomorrow, given the quality of the technology and services they
offer, said Kallman. Among the highlights:
first-time exhibitor Optisys is showcasing its 3D printed metal antennas, which
achieve the lightest weight and smallest
volume physically possible. Mass customization through scaling, mixing, and
matching of antenna subcomponents
allows Optisys to provide antenna solutions at commercial times and pricing.
Vacco Industries, also new to FIA, is
displaying its specialty valves, having
been recently selected by Korean Aerospace Industries to supply aerial refueling
receptacles for the in-development KF-X
Fighter. Wilder Systems, another newcomer, is highlighting its next-generation
mobile robots for aircraft manufacturing,

Gulfstream customer support expands in Europe
infrastructure is critical. The TAG Farnbor- business aviation both in the near term and
ough location will be part of the European the long term.” TAG Farnborough proved to
support network that includes the sites oper- be the airport Gulfstream was looking for as
ated by our sister company, Jet Aviation. It’s “it was the right fit for us, the right time, and
really important to think of what we do, not the right opportunity to meet a need in the
as an individual or collection of sites but as right place.”
part of a network. It’s not just part of the GulfZimmerman noted the industry’s tendency
stream network but also part of the General
to rely on third-party service providers and
Dynamics network.”
Gulfstream’s push to step away from that
Gulfstream’s selection of TAG Farnbor- tradition. “We’ve taken a different approach
ough as the location was supported by the to that,” he said. “We are best positioned to
airport’s strong business aviation traffic, understand and help Gulfstream operators
which is expected to remain steady into the
with Gulfstream aircraft. We have the fortune
future. “We wanted to continue to grow and of having a very financially secure and stable
make significant infrastructure investments,” parent company that allows us to make longZimmerman said, “and to make sure we were term investment decisions in that support
doing that in a place that fit our business pro- infrastructure. We’ve been investing in that
file for the long term. That led us to building
for several decades now.”
a purpose-built facility to fit the size and
While Gulfstream waits for the new facilshape of the aircraft we’re producing now
ity at TAG Farnborough to open in 2020, the
and will continue to produce into the future. company plans to begin offering mainteWe needed an airport that was supportive of nance services using existing space at the
airport in July 2019. “There will be a lead-in
period as we are transitioning and getting
ready to occupy the new building,” Zimmerman said. “We are also not just at London
Luton right now but we have some operations
at Stansted. With a new hangar at Luton and
extended additional capability at Stansted,
we are seeing continued investment and
continued growth in that marketplace. FarnA rendering of Gulfstream’s planned factory-owned service center at TAG Farnborough.
borough is just the latest chapter.”
A.R.
Gulfstream continues to see reasons for
expanding its customer support presence
in Europe with operations at London-area
Luton and Stansted airports soon to be
joined by a new factory-owned service center at TAG Farnborough Airport.
In June, the company renamed its product
support organization—now labeled customer
support—in an effort to further emphasize a
customer-focused service experience. Gulfstream’s ongoing infrastructure investments
in the busy London market are further supplemented by the European support network
of Gulfstream’s parent company, General
Dynamics, which owns Jet Aviation.
While speaking about the company’s TAG
Farnborough location, Derek Zimmerman,
president of Gulfstream customer support,
said, “The European market is important to
us. London is a very busy market, not just
to have aircraft based there but there are
also a lot of transient aircraft so support
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Tom Kallman,
president and
CEO of Kallman
Worldwide,
which
organizes U.S.
participation at
Farnborough.

Now more than
ever, success in
international trade
comes from partnership
and teamwork.”
and its innovative “robots-as-a-service”
operating model.
Polymet arrives at FIA on the heels of
working with NASA testing its unique
extruded shape-memory alloy for potential folding wing applications. The firsttime exhibitor supplies high-performance
wire used in extreme environments in
aerospace and other industries.
Advanced Ceramic Fibers (ACF) is displaying in its Farnborough debut metallic
carbide reinforcing fibers for a new generation of fiber-reinforced ceramic, metal and
polymer matrix composites. ACF’s FiBar
reinforcing fiber’s affordability, strength,
high-temperature capability, and corrosion
resistance enables the design of products
never before possible, the company said.
Trumbull Unmanned, also new to the
show, is showcasing its data collection
by drone services, provided to the energy
sector, leveraging commercial, research,
and defense experience in high-risk, highvalue, and high-stress operations, according to the company. Each team member is
an engineer, UAV operator, and pilot.
Meanwhile, returning exhibitors are
showcasing the latest additions to their
product lines. Aeroprobe has expanded
its line of integrated, mobile Micro Air
Data Systems for manned and unmanned
vehicles, and is showcasing units newly
certified by the U.S. military and FAA,
for example, while Solar Atmospheres
is highlighting its newest thermal treatments for structural additive manufactured aviation components.
Despite the large number of companies and vast space, attendees will have
no problem locating the U.S. exhibitors
they’re looking for. “Our Visitor Zone
has a very easy way of navigating to the
products and services our exhibitors are
bringing in,” said Kallman, with “go to”
touch screens, “you are here” maps and
ambassadors throughout the pavilion
“to help people find their way around.”
The Pavilion is also hosting a full program of executive briefings by exhibitors, and the administrators of both the
FAA and NASA will be taking part.
“The [Pavilion] is a statement of America’s dedicated role in the past, present,
and future of the aerospace and defense
industry,” concluded Kallman.
n
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Israeli firms make a strong
showing at Farnborough
Given Israel’s perception of itself as on
applications, a number of new civilian
a constant war footing, defense priorities
applications are emerging in agriculture,
are very much to the fore when it comes
such as monitoring crops, irrigation, and
to the complexion of the companies that herds, wildlife surveillance and protecwill represent it at the Farnborough Air- tion, as well as emergency management
show. Israel Aerospace Industries (IAI, and search and rescue.
Chalet A29), Rafael (Chalet B15), Bet
IAI operates four cyber research and
Shemesh Engines Ltd (BSEL, Hall 3, 3742), development centers in Singapore, Switand Elbit Systems (Hall 1, 1354 and 1356) zerland, and Israel, and heads the Israel
will all be exhibiting, and the early indica- Cyber Company Consortium (IC3), which
tions are that defense systems and tech- offers end-to-end solutions for national
nologies will be at the forefront of their cyber systems. The company is underproduct offerings.
stood to have signed $40 million worth of
IAI is perhaps the preeminent aero- cyber-security deals at Farnborough 2016.
space defense concern in Israel in the
IAI also stresses a business jet focus:
realms of air, space, land, and sea. At the “IAI’s Commercial Aircraft Group’s BusiFarnborough International Airshow, IAI ness Jets Division is a center of excellence
will be showcasing its air and missile for the production, assembly, and afterdefense products, UAVs, and cyber solu- sales support of business jets. Our G100,
tions among other products.
G150, G200, and the new G280 busiIn the commercial aviation sector, IAI ness-jets are an integral part of the Gulfsaid its focus is on business aviation, con- stream family of business jets,” it said.
versions, and MRO. The company designs,
A Gulfstream backgrounder to the
manufactures, and supports business jets, JSTARS (U.S. Air Force Joint Surveillance
primary aerostructures and landing gear, Target Attack Radar System) program
servo control, and actuator systems for said that its G550 had been deployed in
major international OEMs.
several other countries. “International
The company also has a 40-year his- special mission programs around the
tory in aircraft passenger-to-cargo con- world, including those in Israel, Italy,
version and has delivered more than 200 and Singapore, for years have operated
converted aircraft. It has STC’d its Bedek advanced intelligence-gathering sysSpecial Freighter (BDSF) for a range of tems from a G550 platform rather than
aircraft cargo conversions, for both com- a commercial airline platform,” Gulfstmercial and military markets.
ream said.
IAI’s Bedek Aviation Group is working
on the conversion for the B737NG famBeyond IAI
ily and expects approval for the B737- BSEL, whose main shareholder became
800BDSF in the middle of this year. The Israeli private equity concern FIMI OpporSTCs were certified by the FAA and EASA tunity Funds in 2016, conducts MRO and
and validated by many other civil aviation research and development on military and
authorities worldwide, the company said, civilian engines. In the civil sector it is an
adding that it has also converted the B747 FAA- and EASA-approved repair station
and B767.
for Rolls-Royce/Allison 250-C20 and -C30
IAI also claims to excel in remotely engines and modules. It also machines
piloted aerial systems, and although large rotor parts, as well as the castthe emphasis is on defense and security ing of various turbine blades and vanes,

Israel Aircraft Industries is the best known and widest ranging aerospace firm in the country.
It is displaying technology in the fields of air and missile defense, UAVs, and cyber solutions.

48

Farnborough Airshow News

\

July 1 6 , 2 0 1 8

\

a i n o n l i n e .c o m

aerospace parts, and other applications.
Haifa-based Elbit Systems is engaged
in a range of defense, homeland security,
and commercial programs throughout
the world. The company and its subsidiaries are active in aerospace, land and
naval systems, C4ISR, unmanned aircraft
systems, advanced electro-optics, electro-optic space systems, electronic warfare suites, signal intelligence systems,
data links and communications systems,
radios and cyber-based systems.
Elbit said it also focuses on upgrading
existing platforms, developing new technologies for defense, homeland security,
and commercial applications and providing support services, including training
and simulation systems. It also claims to
be engaged in a number of commercial
activities, including commercial aviation
systems and aerostructures.
“Farnborough is an excellent opportunity to meet with our clients and partners and discuss Rafael’s suite of aerial
systems,” Ishai David, Ishai David, Rafael’s deputy spokesman, told AIN. “Our

portfolio of aerial systems is…designed
to upgrade existing platforms to gen. 4.5,
and is suitable for a very wide variety of
platforms, including the Typhoon, Tornado, Gripen, and others,” he said.
“We offer the Spice family of airto-ground munitions with its unique
scene-matching technology for extremely
high accuracy and GPS-jam immunity, our legacy air-to-air Python-5 and
i-Derby ER, the Skyshield and Liteshield
EW systems, the Litening attack pod and
the Reccelite reconnaissance system, and
lastly, the advanced BNET SDR communication system.
The company is engaged in more
than 100 partnerships around the world,
including with [the UK’s] British Aerospace (BAE) and Babcock.
The conversion of some of its technologies to civilian applications plays an
important role in its business. This led to
the establishment of Rafael Development
Company, a civilian arm that derives civilian advantage from the advanced defense
capabilities.
n

Up to four
Rampage
ASMs can
be carried
by a combat
aircraft.

Israel unveils a potent air-surface missile
A new supersonic air-surface missile has
been developed in a partnership between
Israel Aerospace Industries (IAI) and Israel
Military Industries (IMI). The state-owned
companies unveiled the Rampage weapon
just days before Elbit Systems announced
that it had finalized the acquisition of IMI.
IAI and IMI said that the Rampage had
been developed “in response to a clear
operational need for a munition dropped
from outside the area protected by
anti-air [defenses].” In their statement,
no range was given, nor was the guidance system specified, although it was
described as a weapon that can operate
in all weathers, day and night, “with no
need for a ‘man-in-the-loop.’” But company officials attending the Eurosatory
show said that the weapon was INS- and
jam-resistant GPS-guided with a range of
“hundreds of kilometers.”
The Rampage is 4.7 meters long and
weighs 570 kg. The officials said that a
combat aircraft can carry four missiles,
all programmed to arrive from different
directions to swamp the defenses. It was
shown being released from an Israeli F-16,

in what may be an artist’s impression.
Eli Reiter, manager of the IMI Systems
firepower division, said: “The Rampage
joins a family of accurate rockets, which
we have been providing to advanced militaries for years.” Boaz Levy, general manager and executive v-p of IAI’s Rockets and
Space Group, said that the weapon’s price
tag “is attractive for the global market.”
IAI and IMI said that the Rampage
features optimal penetration capability
into protected areas without collateral
damage. IMI previously developed an
advanced warhead for 500-pound bombs
that offers similar capabilities. The target set could include communication
and command centers, air force bases,
maintenance centers, infrastructure, and
valuable field targets protected by anti-air
systems, the companies said.
Elbit is paying $495 million for IMI,
which has been producing precision
munitions and other defense systems for
air, land, and sea applications for more
than eight decades. Like Elbit, it is a major
exporter as well as a supplier to the Israeli
defense forces. 
C.P.
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Safran eyes launch buyer for ‘e-taxiing’
by Guillaume Lecompte-Boinet
Safran hopes to announce the first order for
its electric taxiing system at the Farnborough Airshow. The system was launched
in 2011 in partnership with Honeywell to
equip the Boeing 737, but Safran has been
developing it independently since 2015.
“We are working with Airbus to equip
the A320 family; we are ready to propose
it to the customers and I hope [to make]
an announcement with a first airline at
Farnborough,” said Safran CEO Philippe
Petitcolin at a pre-Farnborough French
aeronautical press association meeting.
The system’s new name is “e-taxiing”
instead of “green taxiing.” It is embedded in the landing gear and can roll the
airplane on the taxiway using electric propulsion. Safran said e-taxiing could offer
a fuel saving of 4 percent at a cost of less
than $1 million per aircraft. “It allows a
return-on-investment between three to

four years,” said Petitcolin. Retrofit is an
option, and Safran is targeting entry-into-service in 2021 or 2022.
This year, Safran aims to produce
approximately 1,100 Leap and 1,000
CFM56 engines, in partnership with GE
Aviation. “2018 is the first year we will produce more Leaps than CFM56s,” Petitcolin
said. CFM56 production will decrease by
hundreds in 2019 and run until 2020 or
2021, depending on orders, while Leap
production will increase from 1,100 this
year to 1,800 in 2019 and 2,000 in 2020.
Despite rapid growth in orders, Safran is
still facing problems with the Leap supply
chain, which shares 80 percent commonality with the CFM 56’s supply chain. At the
beginning of June, there were delays of five
to six weeks during the ramp-up planning.
In accelerating the delivery tempo, Safran
hopes to catch up by the third quarter of

2018. The goal is to deliver a dozen Leap 1A
engines per week to Airbus and 14 Leap 1Bs
to Boeing, which means four to six more
engines than are being delivered now. The
Leap family has logged more than 14,500
orders, said Petitcolin. Regarding the plan
by Airbus to increase the monthly rate of
the A320 to 70, Petitcolin commented, “I
would prefer to be sure about the robustness of our supply chain before envisaging
an increase of the production.”
Integration of Zodiac Aerospace is
another challenge for Safran, and the CEO
believes a significant amount of work
remains to resolve issues with its interior cabin business unit. Safran noted a
slight recovery in seat orders, enabling it
to achieve a book-to-bill of slightly more
than one. Zodiac is the main Safran subsidiary facing a Brexit challenge because it
employs more than 4,000 people in the UK.

Regarding the Silvercrest engine for
business jets, Safran remains confident
that it can resolve the problems that
led to Dassault’s cancellation of the Silvercrest-powered Falcon 5X. Textron
Aviation’s Cessna Citation Hemisphere
remains the sole customer for the Silvercrest, but that program is now suspended.
The engine maker has to redesign the
high-pressure compressor, a task that
will take around one year, to resume flight
testing in 2020. Some analysts think the
Silvercrest’s problem might serve as a
rationale to kill the Hemisphere program
or to switch to Pratt & Whitney Canada’s
PW800 as Dassault did with the 6X. “I
know those concerns,” said Petitcolin.
“We are still discussing with Textron. My
number-one goal is to produce an engine
which gives the right performances.”
Safran is still planning for first delivery of the Patroller tactical UAV next year.
The French army has ordered 14 Patrollers, which are based on the Stemme ES-15
motorglider platform.
Meanwhile, as Airbus and Dassault have
said that they will join forces to develop a
Future Combat Air System for Europe without BAE, Safran is on tap to participate in
this program. “Discussions are ongoing with
the German engine industry on a partnership,” said Petitcolin, without citing a name
for a potential engine manufacturer. MTU
could be one of the future partners.
n

NEWS note

Best known as an engine manufacturer, Safran also has market leverage in cabin electronics and advanced aircraft wiring systems.

French SMEs are ready to do business at Farnborough
The French aerospace industry has a rather
light presence at the Farnborough International Airshow. According to the GIFAS
(Groupement des Industries Françaises Aéronautiques et Spatiales, Hall 4 Stands 41155,
41360, and 41455), which federates 391
aerospace companies, the France Pavilion
will gather 40 exhibitors at its 641-sq-m booth.
This number does not include big groups
like Safran or Thales. Rather, it consists
of small-medium companies such as Figeac Aero, Latécoère, AD Industrie, Mecachrome, AHG, Potez Aéronautique, and big
groups such as Air Liquide, Aubert & Duval.
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Normandie Aerospace is exhibiting with
some regional companies.
“We are working on a few business meetings between French subcontractors and
foreign OEMs,” said a GIFAS spokesman.
Likewise, some meetings are planned
with the UK Department for International
Trade and representatives from the Scottish, Mexican, and Canadian aerospace
industries. On July 18, a bilateral UK-France
seminar will cover collaboration between
British and French industries as well as
topics such as Industry 4.0, digital, and
additive manufacturing.
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In 2017, the French aerospace industry
logged “a new record year with a 6 percent
increase of our turnover, reaching €64 billion [US$74 billion],” reported GIFAS president Eric Trappier (who is also chairman
and CEO of Dassault Aviation) in April. Air
transport has been the key driver of growth,
while the business aviation and helicopters sectors remain weak. The industry
recruited 12,000 employees in 2017,
bringing the total to 190,000 workers. The
same amount of recruitment is envisioned
for 2018 to secure expected ramp-ups in
production at Airbus.
G.L-B.

a i n o n l i n e .c o m

Helicopter emergency medical service (HEMS) operations in Europe would
be made more stringent and standardized under an EASA notice of proposed
amendment (NPA). It would revise requirements regarding HEMS operations at high
altitudes, flights to and from hospital landing pads in congested areas, mountainous area rescues, and night operations,
as well as additional training, equipment,
and maintenance rules. The objective of
the amendment is to have a “level playing
field” for all European member states.
For example, at some hospital sites,
current rules do not prevent helicopter
flight paths from being obstructed by
new buildings and obstacles, according
to the proposal. “Operating rules should
ensure that, in the long term, performance will be achievable at all or most
of the hospital landing sites,” a change
the amendment implements.
Regarding mountain operations, EASA
said the current HEMS rules are not suited to mountain operations above a density altitude of 10,000 feet. One of the
aims of this NPA is to ensure that HEMS
rules are adaptable to any kind of terrain.
Additionally, the proposed amendment would change the rules for one
engine inoperative performance capabilities, revise oxygen requirements that
are now considered “too restrictive” for
HEMS operations.Comments on the NPA
are due by September 18.
n

Thales system to shield
CDG from UAS |
by Gerrard Cowan

Thales expects its counter-UAS
(C-UAS) system at Paris’s Charles
de Gaulle airport (CDG) to be fully
qualified and operational by yearend, the company has told AIN.
Thales (Chalet D7) will present its C-UAS solutions, including
Hologarde, at the Farnborough
International Airshow. The Hologarde project consists of Thales,
DSNA (the French civil aviation
authority), and ADP Group, a major
operator of French airports. Thales
became involved in the project
through its acquisition last year of
Aveillant, the British producer of the
Gamekeeper drone detection radar,
a key component of Hologarde.
There are two operational
requirements for Hologarde, said
Michel Dechanet, product line manager, innovation solutions CUAV at
Thales. The first is airport safety:
protecting aircraft during approach,
landing, and takeoff. The second
is security: the protection of airport infrastructure.
The aim is to secure Charles de
Gaulle (and any future customers)
from both the accidental intrusion of UAVs, as well as from an
intentional attack (from a terrorist organization, for example). The
Gamekeeper radar can provide
surveillance of the entire external
area of the airport, he said, including airport buildings and terminals.
Hologarde is being tested in the
airport, while Thales is also carrying out work on the radar at its
Brétigny/Orge facilities, near Paris.

the military space. The Hologarde team is
analyzing a number of potential approaches,
Dechanet told AIN, including “hijacking”
the drone’s navigation systems and forcing

it to land. The company is also looking at the
potential of using other UAVs as interceptors.
“We have to discuss all this because the real
issue is regulation,” Dechanet said. “It’s not
only technical.”
The success of such C-UAS systems
is strongly linked to the broader area of
unmanned traffic management (UTM),
Dechanet said; this is also a major focus
for Thales. There will eventually come a

time when UTM and UAVs, in general, have
advanced to the point that there will be regular commercial traffic in the lower airspace;
effective UTM systems will enable operators to “deconflict” authorized drones from
platforms that pose a potential concern.
“We know that developments in regulation
will open the lower airspace layer,” Dechanet
said. “The risk will increase very quickly once
the commercial traffic of UAVs is agreed.” n

Neutralizing Threats

A key question in the project is
how to neutralize threats when
they emerge, with civil infrastructure like airports having restrictions that would not be seen in

NEWS note

the

Scientific Management International (Hall 4, Stand 4480),
a manufacturer of cable systems for the naval sector, is
turning its attention to the
aerospace market.
The company’s initial aerospace focus has been on the
civil domain, though it aims
to expand its work in defense,
where it has been active on the
naval side. It has conducted a
limited amount of work in aerospace to date including deploying cables on a proximity sensor
on a fire-fighting aircraft. T
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SAE tackles the challenge of
supersonic flight standards
by James Wynbrandt

NASA’s F/A-18 experiments with supersonic
issues, one area of keen interest for SAE.

If it’s cutting-edge technology, the place the “standards for the measurement and modworld has gone for technical expertise for eling of noise,” Alexander said. Such data
more than a century is SAE International, collection and analysis has previously been
and at Farnborough International Airshow limited to airport environments, helicop2018 the association is highlighting its cur- ters, and airplanes in flight he said, and the
rent initiatives in supersonic flight, electric
associated research will open more varied
aircraft, additive manufacturing, and digital locations to study.
data, among other efforts.
Additive manufacturing is another hotA consensus-based engineering organi- bed of next-generation industrial develzation with more than 128,000 members opment SAE is supporting. Its Aerospace
around the globe, SAE (Hall 3, Stand 3766) Material Specification subcommittee on
sets technical standards for the aerospace Additive Manufacturing (AMS AM), estaband other industries, and has a full pro- lished in 2015, was formed partly in response
gram, key personnel, and array of infor- to a request from the U.S. Federal Aviation
mation on hand at the show.
Administration for industry standards the
Recent supersonic business jet develop- agency could use in certifying these “very
ment activity and U.S. efforts to create a reg- novel materials” in aerospace applications.
ulatory framework for civil supersonic flight
The subcommittee has released its first
have helped make faster-than-sound travel suite of specifications—four in all—cover“a key focus area for the near future,” said ing two materials: an aluminum alloy and
David Alexander, director SAE Aerospace
additive titanium, setting the approach
Standards. “We’re now starting to get the SAE will use in standardizing such mateindustry around the table” to discuss stan- rials for aerospace applications. Each will
dardization needs relating to the current have one spec for the production of the
major barrier to supersonic flight: “Noise
feedstock (in these cases aluminum powlevels over populated areas,” Alexander der and titanium coil) and one spec for
said. Noise issues also impact the nascent the production process in which the feedcommercial drone and urban aerial mobil- stock becomes a part.
ity industries, and SAE is developing recomThe International Air Transport Assomendations for noise from all these sources, ciation’s engineering and maintenance
not noise limit standards themselves, but group recently asked SAE to create a new

China’s OneSpace sets sights on satellites
by Chen Chuanren
In 2012, China’s President Xi Jinping
highlighted his ambitions for China
to become a space superpower. Two
years later, Beijing formally allowed the
establishment of privately owned space
companies; OneSpace Technologies
(Hall 1 Stand 1094) was set up in 2015
in response to this call and is looking
to establish its niche in the small-satellite-launcher market.
The company became the first privately owned firm in China to launch a
rocket into suborbital trajectory on May
17 with its OS-X. The 30-foot rocket flew
for 273.5 km (170 miles) to an altitude
of 38 km (23.6 miles) before falling back
to Earth.
Meanwhile, the company is developing
a larger in-orbital OS-M rocket that is
slated for its maiden launch by year-end,
and already has secured a payload.
Three variants of the OS-M are
planned: OS-M1, -M2, and -M4, each
with differing load and launch performance. The most powerful, OS-M4, can
deliver a 446-kg (983-pound) payload
into a Sun-synchronous orbit of 800 km
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subcommittee for standardizing polymers’ AM use, such as for cabin parts.
With interest in electrical motors for
aircraft continuing to expand, a new
standards committee, AE-9, convened
in March, is investigating standards for
materials that may find application in
these powerplants. The new committee
“bolsters the SAE standards advancing
more-electric aircraft and hybrid-electric propulsion, adding an important new
technical constituency in electrical materials—including those at the nano level—
to the global SAE aerospace community,”
Alexander said. He cited graphene, a lightweight, super-strong nanomaterial, as
among those the committee will examine.
Chaired by Rolls-Royce, the new subcommittee held its first meeting last month.
A new steering group on digital data
represents another fledgling SAE initiative. “The rationale is, with the ever growing digital technologies and the explosive
amount of data,” that issues relating to “its
landscape for use” may be necessary and
beneficial. Stakeholders include EASA, the
FAA and other regulatory agencies, and airframe and major component manufacturers. Honeywell has been named the current
chair, with SAP filling the vice chair slot.
SAE is hosting a flight line reception at
the Farnborough Air Sciences Trust (FAST)
Museum, the historic facility located within
walking distance of the show site, on July 17,
from noon to 7 p.m. SAE officers and staff
members will meet and greet guests and
are available to answer questions. A buffet
lunch and a view of the airshow from its hillside location are also offered.
n

OneSpace hopes to differentiate itself
by focusing on smaller, high-frequency
carrier rockets for small and nano-satellites at a cost-effective and competitive price-point.
(almost 500 miles), or 588 kg into low- and more than 20 OS-X rockets in 2020,”
“We hope that we can become one of
Earth orbit. The OS-X will still be pro- the company told AIN.
the biggest small-satellite launchers in
duced for smaller payloads.
Unlike more established players
the world,” the spokesperson added.
“We are already in touch with many such as America’s SpaceX or even
The development of modern techoverseas companies to discuss potential India’s Indian Space Research Organ- nology is spurring the rise of small
cooperation. And we are expecting to pro- isation (ISRO) that also provide “CubeSats,” which now pack in more
duce more than 30 OS-M series rockets commercial space launch services, capabilities and are smaller and less
expensive to produce than conventional
satellites. A CubeSat costs approximately
$40,000 to produce. These CubeSats are
used from ground observation to deep
space exploration. China is expected to
produce 1,000 CubeSats over the next
five years, and OneSpace is hoping to ride
on this demand.
OneSpace is coming to Farnborough
with clear objectives. It is hoping to gain
a better understanding of the overseas
market and industry trends, as well as to
promote the company and products to
potential customers and cooperate with
global partners.
“We also hope to learn from worldleading companies and to inspire the
next generation, attracting more young
people to the space industry,” said the
OneSpace became the first private Chinese company to launch a suborbital rocket.
spokesperson.
n
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Ruag touts new-gen Do-228
by James Wynbrandt
Ruag Aviation (Hall4, Stand 41476) is shifting the focus at the Farnborough Airshow
2018 from its support and integration
services for civil and military aircraft and
wearing its OEM hat in highlighting the versatility of the Dornier 228 New Generation
Multirole twin turboprop STOL platform.
As the “New Generation” name implies, this
is a modern version of the aircraft initially
produced by Germany’s Dornier from 1981
to 1998, and later by Hindustan Aeronautics, before the Swiss company began producing this variant in 2009. Incorporating
more than 350 design changes including
new composite five-blade propellers mated
with Honeywell TPE331-10 engines, Universal Avionics glass cockpit, and customizable
sensor packages, it’s the “perfect mix of a
mature design and innovative technologies,”
according to Ruag.
The only third-generation aircraft in its
class, the Dornier 228 has been purposely
designed to match the FAA Part 23/EASA
CS-23 commuter category airworthiness
standard, which assigns safety margin
equivalents to transport category aircraft.
Ruag cites its range, payload, high utilization rates (a dispatch reliability of over

99 percent) and operational costs as the
platform’s key features. Additionally, due
to its advanced aerodynamics, the Dornier 228 can match or exceed the STOL
performance of competing aircraft at the
same payload (2,040 kg/4,497 pounds), all
while cruising up to 50 knots faster.
Maritime patrol missions include pollution control, search and rescue, border
control, and fishery patrol. Other routine
assignments are research; surveillance
and reconnaissance; and light transport
operations including cargo, paratrooper,
passenger, and medevac.
This has made the Do 228 the “platform
of choice for special-mission operations
performed between low level and 10,000
feet msl” by military and government
law-enforcement organizations, the company said, with the fleet accumulating
more than four million flight hours to date.
Sensors and mission systems can be
customized for each aircraft, with Ruag’s
aerodynamic expertise and system integration experience ensuring a seamless
integration of sensors and mission systems.
Typical installations for a multirole configuration can include side looking airborne

For long-endurance missions, the Dornier 228’s long cabin accommodates multiple workstations
and observer seats, with room for a rest area and space to meet the crew’s physiological needs.
radar (SLAR); search/surveillance radar;
SAR direction finder (SAR/DF); automatic
identification system (AIS); electro optical/infrared (EO/IR); EI/IR + SAR (optimal
sensor package); visible (VIS) line scanner;
ultraviolet/infrared (UV/IR) scanner; and
microwave radiometer (MWR).
For the crew, the Dornier 228 ergonomics, large field of view, and comfortable
environment substantially reduce fatigue
and workload, facilitating a high level of
vigilance throughout low-level operations
and long missions. That starts in the ergonomically designed cockpit, anchored by
four large sunlight-readable Universal
Avionics high-definition displays, providing pilots with the specific information
required during each phase of the mission
and reducing pilot workload.

In the cabin, the rectangular fuselage
cross-section makes installing even large
operator consoles a simple task and provides the crew with a high level of maneuverability and comfort and a safe path for
evacuation during emergencies. It can be
equipped with combinations of forwardand side-facing seats and double stretcher,
as well as intensive care stations.
Seats can be quickly removed; the
passenger door opens sideways, which
together with the adjacent door, creates a
massive opening for bulky or heavy cargo.
Thanks to its cabin design and endurance and range—up to 10 hours aloft on
loiter and a range “well in excess of 1,000
nm,” according to Ruag—the Dornier
228 is well suited for long missions and
designed for three-shift operations. n

Quality Landing Gear
Delivered On-Time
Mecaer Aviation Group (MAG) is a leading international provider of
fully-integrated flight control and landing systems for both commercial
and military rotor and fixed wing aircraft.
MAG’s flight control and landing gear systems, including shock struts,
rolling stock, retract actuation, braking system and cockpit controls,
have been selected by major OEMs worldwide.
Now, MAG’s Canadian subsidiary,
Mecaer America, Inc. has been
recognized as a UTC Aerospace Gold
Supplier based on its outstanding
track record for delivery and quality.

See Us At Lombardia Aerospace Cluster
Hall 1, Stand 1460

Lou Prudore • +1-972-717-2929 • l.prudore@mecaer.com
www.mecaer.com
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Saab is turning to Europe
for new Gripen customers
by Reuben F. Johnson
Although sometimes not thought of as
such by the U.S. defense giants, Sweden’s
Saab (Outside Exhibit 14) is a major player
in the world military aerospace market.
Moreover, in the present day, Europe is
one of the most important regions for
the company, “which is one of the reasons we have chosen to showcase our air
dominance product here at Farnborough,”
said Saab’s head of market area–Europe,
Magnus Lewis-Olsson, who also runs the
company’s London office.
One of the most well-known of these
products is the JAS 39E next-generation
variant of the Gripen fighter. Saab is
showing a full-scale replica of the Gripen
E plus a full cockpit simulator at Farnborough 2018. The simulator will be fitted
with the new wide-angle displays that are
being considered for the new-generation
Gripen’s cockpit.
“The larger displays show how this is
really a new aircraft concept and creates
a new environment for the pilot,” said
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Lewis-Olsson. But, he added, “the Gripen
E is a lot like other new-generation aircraft
in its class. A good deal of the most impressive aspects and systems on board the aircraft are those systems that you cannot
see. For example, there is an entirely new
electronic warfare [EW] suite, but it is all
secret and you cannot talk about it.”
One of the dimensions of the Gripen
program that has not been widely discussed up until now is the development of
the two-seat JAS 39F Gripen. The aircraft
is being designed and the configuration
defined by Saab along with Embraer and
its other Brazilian partners. The recent
announcement of the Saab Aeronáutica
Montagens facility in Brazil that will
work on a range of aerostructures for the
Gripen E is an example of the technology
transfer that Saab is delivering on with
the Gripen procurement by the FAB (the
Brazilian air force).
A Saab official who spoke to AIN about
the aircraft last year stated that the Gripen
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F “will be a very different aeroplane. For pod “we will talk about EW that is both on
starters the F model will be 70 cm [almost board the Gripen and in the pod, as there is
28 inches] longer than the E-model air- overlap between the two,” said Lewis-Olscraft,” said the Saab representative. “Its
son. “The concept for the pod compared
development in Brazil means that it will to onboard EW is that it provides for an
have a number of specialized missions
even greater volume of stealth protection—
that are tailored to requirements of the electronic stealth versus physical stealth
FAB and other customers.”
that comes from aircraft shaping—and it
Lewis-Olsson elaborated on this point, can be integrated to any aircraft.”
telling AIN that the Gripen F is “not
“Ideally, the pod has minimal integragoing to be like the B or the D model air- tion problems, but it is a brand-new offercraft. It is not going to be just a Gripen E ing,” said Lewis-Olsson. “We showcased
with a second seat shoehorned in. It will the pod at the last Farnborough show and
be an aircraft with distinctly new capa- we have now started talking to more cusbilities. We have customers looking at tomers about it and there is a lot of interthe aircraft specifically because it goes
est as it is a very intelligent piece of kit.”
beyond what you traditionally associate
Saab said that the pod is due to fly
with a two-seat, combat-capable training next year and that it is designed to shield
version of a single-seat aeroplane.”
aircraft against low-frequency radars for
Aside from the Gripen, Saab is also pre- long-range detection. The Arexis employs
senting its GlobalEye and EriEye aircraft a digital receiver and the system is still
designs and is looking for new customers
partially based on the DRFM technology
for those systems, having had success with that has been in use for years now.
them in other regions. The resurgence of
However, said Lewis-Olsson, the
Russia as a military power that is seen as “Arexis has an active electronically scana threat to Poland and the Baltic states ning array [AESA] GaN [Gallium Arseis prompting these and other nations to nide] antenna. It is also more than just
look at options for a C4ISR platform.
a defensive aids pod as it can be used in
Another of Saab’s new products being
an electronic attack mode. This is a largediscussed in detail for the first time at this sized pod and it has a high output.”
year’s Farnborough Airshow is the Arexis
Saab originally thought that the prime
EW pod. In the process of discussing the market for the Arexis would be from
countries that either could not or did not
want to procure the F-35. But, according
to Lewis-Olsson, there “has been interest
in this system from the most surprising
places. Even countries that are operating
F-35s are interested in this.”
Last year Saab revealed its program to
redesign and produce a new-generation
version of its RBS15 Mk IV air-to-surface missile. RBS15 NG was the previous
nomenclature but there is a new official
designator for the missile being unveiled
this year at Farnborough. “The missile
will have a longer range, improved jamming immunity, and a smart seeker,” said
Lewis-Olsson. “Also, due to the redesign
of the missile with new, lighter composite materials, the Gripen E can carry four
of them.” The lighter weight also significantly increases the range of the missile.
Saab said the missile has an increased
ability to penetrate target defenses. On
the inside, it is completely reworked,
with an improved and modified target
seeker together with greatly increased
computing power for improved signal
processing and decision making in flight.
It will also allow the use of a weapon
datalink to allow retargeting in flight,
which increases the operational envelope
to include lower-intensity conflicts.
“Overall, the company remains very
Saab has a program to develop
active with a number of campaigns in
Europe,” said Lewis-Olsson, who conand produce the RBS15 NG (top), a
cluded, “Specifically, we are working tennew-generation version of the air-toders or programs in Slovakia, Bulgaria,
surface missile. The new-design JAS
and Finland, offering different models of
39F Gripen (left) is “much more than
aircraft and systems in different numbers.
just a two-seat E-model.” And the
But we also remain active outside of the
new Arexis EW pod (above) provides
region. The India campaign remains a
electronic stealth with minimal
major sale that we and several other comintegration issues.
panies are putting their efforts into.” n
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KAI aiming for deals with
Spain, Greece |

KAI hopes to
see similar
sales of the
KT-1 in Europe,
following deals
with Turkey,
Peru, and
Indonesia.

by Chen Chuanren

Following a series of successes
in Asia, Korea Aerospace Industries (KAI, Chalet C27) has its
eyes set on the competitive European market. The aircraft manufacturer will be offering the KT-1
Woongbi turboprop trainer and
T-50 Golden Eagle advanced jet
trainer to a number of potential
Western clients.
“Some European countries have
plans to replace their current
pilot-training aircraft. KAI has a
full spectrum of trainer aircraft
and combat aircraft, so we are
able to provide a basic trainer,
advanced jet trainer, combat
aircraft, and aggressor aircraft
to meet these requirements,” a
KAI spokesperson told AIN. She
added that currently the company is keen on the Spanish Air
Force’s basic trainer program
and Greece’s Hellenic Air Force
(HAF) advanced trainer program.
Spain is currently using 35 Chilean ENAER T-35C Pillans for basic
pilot training. License built by
EADS CASA in 1986, they are designated locally as the E.26 Tamiz.
Similarly, the HAF is looking
to retire its aging fleet of approximately 40 North American T-2C/E
Buckeye jet trainers, which they
have been flying since 1976.
KAI remains tight-lipped about
the values and details of the respective deals, but a similar basic trainer
contract inked with Peru in 2012
was worth $210 million for 20 KT-1P
trainers and included terms for local
industry to assemble 16 airframes.
Similarly, Iraq’s trainer deal for 24
T-50 fighters was worth around $1.1
billion, with another two-decade
follow-on support contract worth
close to another $1 billion.
“Currently, some training service providers are also interested
in our platform because the KT-1
and T-50 are already proven by
the Republic of Korea Air Force
and our international customers,” the spokesperson added.
The T-50 has been exported to
Indonesia, Iraq, the Philippines
and, most recently, Thailand.
Also looking to further deepen
its in-house expertise and independence, KAI opened its first aircraft structural testing building on
May 31. The facility is the largest
in Korea and will be for testing the
next generation of aircraft, including the KF-X fighter.
This year at its Farnborough Airshow booth (Hall 3, Stand 3100),
KAI is showcasing scale models

of the T-50 advanced jet trainer, FA-50 light
jet fighter, KT-1 basic trainer, KUH-1 Surion
helicopter, LAH (Light Armed Helicopter),
and LCH (Light Civil Helicopter). 
n

a i n o n l i n e .c o m

\

July 1 6 , 2 0 1 8

\

Farnborough Airshow News

55

Until recently a
virtually ignored page
on the company’s
product catalog,
Bombardier’s CRJ
regional jets are
launching a comeback,
with sales backlogs
doubled by a pair of
orders from Delta and
American.

Bombardier retaps CRJ, Q400 sales spigot
by Gregory Polek
Now that Airbus has assumed effective
control of Bombardier’s resource-consuming C Series program, the Canadian
manufacturer sees a grand opportunity to
re-focus its efforts and investment on what,
to many, had become an almost forgotten
segment of its portfolio. In fact, the Bombardier CRJ regional jets and the Q400
turboprops have enjoyed something of a
sales renaissance, most recently evidenced
by Delta Air Lines’s firm order last month
for 20 CRJ900s and American Airlines’
order in May for 15. The orders effectively
doubled Bombardier’s CRJ sales backlog,
which stood at just 36 on March 31.
Bombardier’s Q400 turboprop, too,
has begun to recover some momentum
after several years of dominance in the
turboprop market by rival ATR. Most
recently, a firm order for 10 airplanes in
an 82-seat layout from Ethiopian Airlines
in April perhaps showed that a firm order
for 50 ninety-seaters last September from
India’s SpiceJet amounted to more than
a temporary reprieve for the big propjet.
Speaking with reporters in late June at
the company’s main jet assembly plant
in Mirabel, Quebec, Bombardier Commercial Aircraft president Fred Cromer
predicted a bright future for the Q400
and endeavored to erase any lingering
notion that the company’s recent sale of
its turboprop assembly site in Downsview,
Ontario, could signal a waning commitment by the company to the Toronto area.
While the sale contract with Canada’s
Public Sector Pension Investment Board
calls for Bombardier to vacate Downsview
in three years with an option to remain
for another two, Bombardier has already
agreed to a lease deal at Toronto’s Pearson
International Airport for the relocation
of Global business jet assembly. However, it hasn’t yet announced plans for a
site for the Q400. Bombardier has also
talked about lowering program costs to
improve its market competitiveness, raising questions about possibly outsourcing
the manufacture of certain subassemblies,
even though the company has expressed
a broad commitment to the Toronto area.
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“We have opportunities to look at some
of the components and think about lower
cost opportunities to bring the entire cost
structure of the Q400 down,” acknowledged Cromer. “We have between three
and five years to figure out what makes
the most sense from an industrialization
standpoint for the Q400, and it’s all about
being as competitive as we can be.”
Of course, Bombardier’s efforts to
remain competitive extend to advances
in the products themselves. In the case of
the Q400, it managed to increase capacity to 90 seats with some relatively minor
modifications to the positioning of the rear
bulkhead and replacement of the starboard
side baggage door with a passenger door.
The company says the increase in capacity
from 78 to 90 seats results in a 15-percent
reduction in operating cost, a major draw
for low-fare airlines such as SpiceJet.
In the CRJ, various incremental
improvements in engine performance and
maintenance intervals have lowered operating costs as well, and since 2010 have
resulted in a fuel-burn reduction of some
6.5 percent. Most recently, Bombardier has
addressed perhaps the biggest perceived
deficiency in the airplane compared with
the Embraer E-Jets—its interior—with
last year’s launch of the Atmosphere cabin.
Scheduled to enter service by the end of
the year in Delta’s first newly ordered
CRJ900 and appearing here at the show

Fred Cromer,
president,
Bombardier
Commercial
Aircraft

We have
opportunities to
look at some of the
components and think
about lower cost
opportunities to bring
the entire cost
structure of the
Q400 down.”
in an aircraft painted in the airline’s livery,
the new interior features bins that measure 50 percent larger in business class
and 40 percent larger in economy, allowing for “wheels first” placement of oversize roller bags. Other features include a
wider entrance and a six-inch-wider aisle
leading to the business class section, 4.5
inches of additional shoulder space at the
window seats, larger windows, and full

Despite vacating its Downsview factory, Bombardier still sees gold in Q400 sales opportunities.

\

July 1 6 , 2 0 1 8

\

a i n o n l i n e .c o m

LED lighting. Finally, the larger lavatory
allows for a full PRM (passengers with
reduced mobility) access option, three
inches of additional headroom, and 90
percent more floor space.
Cromer said that Bombardier will next
look at the possibility of applying the
Atmosphere cabin to the Q400.

Market Outlook

Addressing the competitive environment,
Cromer cited the Delta and American
orders as evidence of a growing need to
replace aging regional jets in the U.S. But
while Bombardier promotes the CRJ as
the industry’s lowest-cost option in the
regional jet segment, Embraer statistics
show that the E175 has gained 80 percent
of the sales in the 76-seat market in the
U.S. over the last five years. Cromer, nevertheless, said with the improvements in
the CRJ and the company’s rejuvenated
marketing and sales effort, Bombardier
expects its share to return to at least 50
percent, regardless of whether or not the
current weight limits in pilot union scope
clauses remain in place.
As things stand, scope clauses limit
the regional airline affiliates of all three
U.S. majors to a capacity of 76 seats and
an mtow of 86,000 pounds, effectively
excluding the Embraer E175-E2 and Mitsubishi MRJ90 from operating with the
country’s regional airlines. Of course,
Bombardier’s competitors hope American, United, and Delta can negotiate
higher weight limits in their next round
of contract talks in 2019 and 2020.
Although logic would dictate that Bombardier would rather not see the E2 or
MRJ90 enter the competition in the U.S.,
Bombardier Commercial Aircraft marketing vice president Patrick Baudis would not
accept the premise that those aircraft, even
with their latest generation engines, pose an
existential threat to the CRJ. In fact, Bombardier has studied replacing the engines
on the CRJ, he said, but decided that the
engines on offer today do not provide sufficient fuel burn savings to recover the costs
associated with the extra weight they bring.
“When you look at the economics of a
re-engined airplane in that segment, the
problem with the new engines is that it
comes with a weight cost,” explained
Baudis. “When you look at the equation
in terms of fuel burn, there’s a cutoff. For
the missions that most regional aircraft
are doing, you don’t recover the fuel benefit with what you’ve lost with the weight.
So the equation is not positive for putting
new engines on a platform such as the CRJ.
“Whether there’s a scope clause or not,
the economics are still the same,” he
added. “That’s why I was referring to our
competitive position even outside the U.S.,
outside the scope clause. Our competitors
have not been able to sell the re-engined
plane they have outside the U.S. in that
market segment…That would probably be
exactly the same in North America should
the scope clause get relaxed. Airlines will
still fly the best plane out there in terms
of economics.”
n

INNOVATION TO PERFORM
P.180 AVANTI EVO

P.1HH HAMMERHEAD

A unique and innovative design, our distinguishing
mark. The latest generation of a legendary
aircraft, the Avanti EVO rewrites the rules
of efficiency and elegance. An unmatchable
combination of style, respect for the environment
and high technology

The new state-of the-art Unmanned Aerial
System designed for the Intelligence Surveillance and
Reconnaissance missions. Its combination
of performance and operational
characteristics is at the very top end of the
UAS MALE category

M&As breathing ‘rarified air’
by Kerry Lynch
Mergers and acquisitions activity has been
reaching near highs as both the commercial
and defense aerospace sectors continue to
strengthen, a senior financial analyst noted.
The aggregate value of mergers and acquisition transactions reached $70 billion in 2017,
a 130 percent jump over 2016 and a rebound

toward the record-breaking $90.6 billion in
2015, according to the investment and asset
management firm Lazard. And, Michael
Richter, managing director and global head
of aerospace and defense at Lazard, says
this is continuing into 2018 with $31.4 billion in transactions already announced.

“We’re breathing rarefied air where
both the commercial and defense markets are hitting on all cylinders. That’s
a rare bird. You don’t typically see that,”
Richter said. “This will be my best year
ever. And last year was my best year ever.
The volume is very strong.”
He points to several reasons for the
rebounding M&A activity, including relatively low interest rates, a “high” availability of capital, relatively loose debt covenants
available for deals, and the underlying strong

Miniature Radial Piston Pump Available
Offering superior durability and efficiency,
these new Lee pumps are qualified for 1,000
hours of operation. They are ideal for fuel
systems in small to medium-sized unmanned
aerial vehicles and other demanding applications.
The pumps feature a unique radial piston design,
which aids in self-priming
at altitude and reduces
sel
cavitation.
•
•
•
•
•

High Volumetric Efficiency
Superior Contamination Resistance
Pressures up to 115 psia
Up to 235 Pounds Per Hour of Flow
Integrated Brushless DC Servomotor

For more information or to learn more about the
products Lee has to offer the aerospace industry,
visit www.TheLeeCo.com

global GDP. Also fueling M&A activities are
historic aircraft order books. OEMs are
boosting production to keep pace, which is
driving stronger financial performance, the
investor maintains. The gains are being felt
globally, with improvements in emerging
markets such as India, Russia, the Middle
East, and Asia, Richter said.
“This is relatively a strong seller’s market for aerospace and defense,” he said,
with more groups seeking to buy, more
deals taking place, and deals taking place
faster. Supply chains are looking to consolidate and diversify, giving them more
access to—as well as bargaining leverage
with—Airbus, Boeing, and other primary
manufacturers, he said.
Conversely, cost pressures from the primary OEMs are forcing smaller, lesser-capitalized entities to seek buyers, Richter
added. “A lot of these companies are momand-pop operators or backed by smaller
financial firms that lack critical financial,
managerial, or operational resources to
function well at the really high rates of
demand,” he said. “They often find or are
looking for merger/buyer candidates that
help them move to the next level.”
While such mergers boost suppliers’
bargaining power, they also provide stronger reassurance on the deliverables.
The OEMs would most likely rather
have the consolidation “than work with
smaller players whose inability to manufacture a $10,000 part could hold up a
$200 million airplane,” he said.

Potential for Growth

Visit Lee Products Ltd at Hall 4, 41340
(A Subsidiary of The Lee Company USA)
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Stockholm

Richter expects this level of activity to continue for the time being. “There’s significant growth in M&A still available,” he said,
depending on the sector. One area beginning to gain traction is the aftermarket, with
high demand for MRO services. “That is an
area that is just now starting to get very hot
and should continue in the future,” he said,
pointing to the recent sale of aftermarket
parts producer Extant Aerospace to Transdigm for $525 million. Lazard assisted on
the transaction, he said, noting Extant drew
20 suitors and ended up selling at a “substantial multiple.”
The demand for such companies is widespread with interested parties from the U.S.
and Europe and buyers coming from the
strategic side as well as financial sectors.
Aerostructures remains an area of interest to buyers, even as consolidation in that
sector has already occurred. “It’s slowed
down a lot…but we’re continuing to get
it done,” he said, pointing to three deals
Lazard assisted in the past year, including the proposed sale of Asco Industries
to Spirit AeroSystems for $650 million,
Cadence Aerospace to Arlington Capital,
and Gardner Aerospace to SLMR.
On the defense side, major deals such
as Northrop Grumman’s acquisition of
Orbital ATK for $9.2 billion have begun
to surface. Richter sees substantial interest in companies involved in ISR, UAVs,
and cybersecurity. As with civil aviation,
MRO remains a strong area of interest in
the defense world, he added.
n
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At the Singapore Air
Show earlier this
year, ST Engineering’s
joint venture with
Airbus signed a deal
to convert 10 A321s
from passenger
to freighter (P2F)
configuration for
lessor Vallair.

ST Engineering confident in future of P2F
by Chen Chuanren
Singapore Technologies (ST) Engineering’s Aerospace arm (Chalet B18) is looking to bank on the expanding demand for
narrowbody passenger-to-freighter (P2F)
solutions and is putting its money on its
Airbus A321/320 portfolio.
According to a report by Cargo Facts
Consulting, the worldwide narrowbody
cargo fleet is expected to increase 4 percent annually to 1,170 aircraft by 2037,
making up 41.6 percent of the world’s
cargo aircraft. Today, these aircraft
account for 38.2 percent of the total numbers. By 2037, the aircraft types would
have streamlined to a majority of either
the Boeing 737-700/800 or its Airbus
A321/320 counterparts, amounting to 563
and 430 aircraft, respectively.
“Currently the narrowbody fleet is
dominated by the Boeing 757 and Classic
737, all of which are due to be phased out
over time. The A321 is the closest to the
757 as it has 14 positions, and we feel that
it is the natural replacement for it,” said
Yip Yuen Cheong, executive vice president, aerospace engineering and manufacturing, ST Engineering Aerospace.
He recognized that one of the growth
factors is the rise of e-commerce around
the world that is driving the hub-andspoke operations for any cargo operator,
which requires narrowbody aircraft to
forward the cargo to regional distribution hubs.
Earlier this year at the Singapore Airshow, Elbe Flugzeugwerke (EFW), the
joint venture between ST Engineering
Aerospace and Airbus, secured a contract to convert 10 A321-200s for lessor
Vallair. Conversion for the first A321
is due to start by September/October.
Modifications and certifications of the
first aircraft would take around a year
before redelivery by the end of 2019. The
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A321P2F has 14 main-deck positions, and
the A320P2F has 11.
Yip said there would be some learning curve following the certification
of Form 1 for the first aircraft, getting
the engineering and production team
familiar with the new products. “Based
on our experience it will take about
two years before we can ramp up the
production rate. We hope to churn out
the balance of the nine aircraft over the
period of two to three years,” he said,

adding that in the long run the company hopes to have five production
lines around the world for this program,
with two each in Asia and America, and
one in Europe.
ST Engineering Aerospace pitched the
A321/320 P2F idea to Airbus, while the
former was still working on the A330 P2F
program sometime after 2012.
“We suggested to them to embark on an
A321 P2F program together. We felt the
timing window is crucial, as the Boeing

737 NG P2F was about to be launched
then; we do not wish to take too long or
else the 737 NG will soak up the market,”
Yip said. “It’s a natural progression that
we work on the A320 P2F after the A330
P2F, considering the relationship with
Airbus and similar systems in between
the two aircraft.”
He revealed that there is interest from
some Asian clients, but there haven’t
been any commitments yet.
Yip is still open to new P2F projects
and is always looking for opportunities,
not only with Boeing and Airbus. “We
were once looking at Embraer’s E195.
There will always be competition by other
firms whenever there is a new program,
but it boils down to the company that has
the most value and expertise.”
Beyond aircraft conversion, ST Engineering Aerospace is now exploring the
single-pilot freighter program, which is
still in preliminary stages.
The company is talking to partners,
manufacturers, and operators to gauge
their interest.
Yip said a deciding factor is where to
attain certification, but he thinks the
company would first do so in Europe,
as both Singapore and EASA have the
Working Arrangement on Airworthiness
Certification (WA-AC) that validate and
accept each other’s design certifications
and approvals of aircraft parts and aircraft modifications.
He added that ST Engineering Aerospace has done quite a bit of work with
aircraft interiors such as Airbus floor panels and aircraft lavatories in Europe and
the U.S., and is looking to further develop
that business. “We hope to seek more
partners and go further in this field.” n

Gecas announces portfolio sale and financing agreement
GE Capital Aviation Services (Gecas) and
Oz Management have closed on an aircraft portfolio purchase, STARR 2018,
structured with the inclusion of a dedicated asset manager for equity investors.
The transaction will allow Gecas to sell
a portfolio of aircraft to Start Ltd., which

is financing the acquisition through 144A
debt and equity. The portfolio includes 24
in-production Boeing and Airbus aircraft.
The aircraft are on lease to 16 airlines in
15 countries with a total appraised value
of approximately $700 million. A multiyear agreement between Gecas and an Oz

Under a recently signed debt-financing deal Gecas company PK AirFinance will finance
PAL’s acquisition of four Airbus A321-200neos.
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affiliate will allow the affiliate to serve as
an asset manager for current and potential
future transactions.
“This structure provides Gecas, as a seller,
and buyer/issuers like Start Ltd. with access
to the institutional market on a more consistent basis. We look forward to teaming
up with Oz on similar aircraft sales transactions going forward,” said Alec Burger,
president of GE Capital and president and
CEO of Gecas.
Gecas, together with Novus Aviation
Capital, has also announced a debt financing agreement with Philippine Airlines (PAL).
A Gecas company, PK AirFinance, will provide senior debt for the acquisition of four
Airbus A321-200neos. A mezzanine loan
for each aircraft will be extended through
Novus’s Tamwheel Aviation Finance. The
loan will finance PAL’s acquisition and
aid PAL’s efforts to develop more medium-range routes along with modernizing
its fleet. The first aircraft was delivered in
May and the remaining three are expected
to deliver before the end of 2018.
A.R.

CAE boasts new advanced
helicopter training device
by David Donald
Training systems integrator CAE has
announced the launch of a new flight
training device (FTD) family aimed at
military helicopters. The CAE 700MR
Series is based on the 3000MR Series
full-mission simulator, but employs a
fixed base instead of full-motion platform.
However, to present a measure of physical reality the FTD is fitted with dynamic
seats that give some sensation of vibration and motion cueing.
It features an extreme field-of-view
visual system that employs CAE’s Medallion-6000XR image generator and supports
Open Geospatial Consortium Common
Database (OGC CDB) to enhance interoperability and mission rehearsal capabilities. The simulation architecture allows
the 700MR Series to be integrated into
LVC (live, virtual, constructive) networks
for enhanced training, including advanced
computer-generated forces to generate realistic tactical synthetic environments. Helicopter-specific tasks such as deck landing
and confined-area operations are included.
CAE’s 700MR Series is a refinement of
FTDs that were ordered by the UK MoD in
2015 and 2016. The first contract covers two
FTDs for the Merlin Mk 4 to be delivered
to the Royal Navy in 2015, and the second
covers seven FTDs for the Airbus Helicopters H135/145 for the military flying training
system (MFTS) to be delivered next year.

German Navy Support

CAE has a long pedigree in rotary-wing
training systems, and is currently bidding
to provide a comprehensive training system
for the German Navy’s NFH 90 Sea Lion
helicopters at Nordholz. The system is due
to enter service after the arrival of the first
of 18 helicopters, scheduled for late 2019.
In the interim, training will be conducted at
the German army’s NH 90 training center
at Bückeburg, although this is tailored for
the land-based version. Italy’s NFH naval
version trainer could also be used.
An NFH 90 training system is scheduled to be in service around 2021. Initial operating capability (IOC) in the
search-and-rescue role for the Sea Lion
is expected in 2023, which is the planned
out-of-service date for the Sea King Mk 41.
CAE is proposing a comprehensive training system similar to what it is supplying
to Qatar. Included is a full-mission simulator, rear crew trainer, and devices for
winch and door-gunner training.
CAE has been active at Nordholz since
the mid-1970s, initially providing an IFR
trainer for the Sea King. Since then it has
provided simulators and related training
devices for the Lynx and P-3 Orion. The
P-3 systems include an operational flight
trainer and a sophisticated rear crew
trainer with a physical replication of the

entire P-3 cabin, complete with all sensor
operator/tactical co-ordinator stations.
The system has received a major upgrade
with OGC CDB common database and
Medallion image generator, as has the
Lynx simulator. In May 2017, CAE completed a major update of the Sea King
simulator with similar new technologies.
For the German navy, the simulators
and other training aids are vital to maintaining training and operational support
capacity. The small Marineflieger inventory operates at a high operational tempo
with aging aircraft, and often there are no
aircraft available for training. The simulators are also invaluable for preparing
crews for operational deployments, such
as the P-3 detachment to Djibouti. Linking the operational flight trainer and rearcrew trainer allows for full-crew training
and mission rehearsal.

Integrated Training Systems

CAE has undergone a metamorphosis
from a supplier of training aids to a training systems integrator, able to design,
provide, service and staff comprehensive
training systems that integrate live, virtual and constructive elements.
With air arms facing increasing pressures
on personnel and equipment availability for
training, the outsourcing of all or elements
of the training program to contractors is
gathering pace. Governments and air arms
are also becoming increasingly comfortable

The CAE 700MR
Series full-mission
simulator offers
helicopter-specific
training, including
deck landing and
confined-area
operations.
with employing simulation to download the
training burden from the operational fleet
and personnel.
There is also a requirement for more
systems and, while there is some budgetary
increase for equipment, there is also a rise
in requirements. Lower-cost fixed-platform
systems that offer the same levels of mission
and visual simulation as full-motion devices
represent a fast-growing sector that allows
much of the training requirement to be met
at a lower price, leaving the more expensive
full-motion systems to be employed for the
examination of skills learned in the lesscostly devices.
Integrated LVC training is also a growing
trend. Previous training curricula employed
elements of all three, but they were separate.
There is now a growing need for systems
that work together as a collective.
In terms of system technology, the

simulator has grown from a past where
the replication of aircraft handling
and systems was the primary focus of
improvement, to a position today where
the synthetic environment and tactical
scenario is the focus. Work is now under
way to increase networking capabilities
and the input of offboard data to make
training more immersive and collective.
Another effort is the “big data” analysis of information from both live aircraft
and simulators to permit the detection
of trends or weaknesses in the performance of the overall training system, in
turn allowing corrections or suggestions
to improve training for both students
and instructors. Known as RISE, this
system went live earlier this year in the
commercial world with Air Asia, and CAE
will begin similar activities for a military
customer in the U.S. later this year.
n

Leonardo, Poland sign LOI for AW249
by James Wynbrandt
Leonardo (Outdoor Exhibit L1) and Polska
Grupa Zbrojeniowa (PGZ) signed a letter of
intent (LOI) this week at the Farnborough
Airshow to collaborate on the AW249, the
in-development combat helicopter slated
to replace Italy’s fleet of AW129 helicopters.
Under the LOI, the two companies will
work together on design, manufacturing,

final assembly, marketing, and aftermarket
support for the rotorcraft.
The Polish army is seeking a new combat
helicopter and a variant of the forthcoming
AW249 was being considered under Poland’s
Kruk procurement before the LOI, a course
that the agreement strengthens. Leonardo
Helicopters managing director Gian Piero

Leonardo’s AW249, which is in development, will replace Italy’s fleet of AW129 helicopters.
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Cutillo called it “a significant milestone in
the ongoing collaboration between Italian
and Polish defense industries.”
As the only new combat helicopter
currently being designed, according to
Leonardo, the AW249 will feature modern
communication and battle management
systems, be able to operate and manage
UAVs, and offer “significant improvements in life-cycle costs over previous
generation helicopters,” the company said.
Citing the current cooperation with
Leonardo’s PZL-Swidnik plant, Jakub Skiba,
president of PGZ’s management board,
said the LOI “opens up new opportunities
for PGZ companies in the aviation domain”
and to “expand our capabilities and involve
our companies in the AW249 program.”
The Italian Ministry of Defense plans to
retire its AW129 fleet by 2026 after more
than 35 years in service, and Leonardo is
developing the replacement under contract to the Ministry.
n

Farnborough Airshow News

61

Diamond’s
DART 550
turboprop
trainer makes
world debut
The new DART-550 turboprop aerobatic
trainer from Austria’s Diamond Aircraft
Industries (Outdoor Exhibit 18) is making
its debut this week at the Farnborough
Airshow, fresh from its first flight in May,
leading a contingent of the company’s general aviation and special-mission aircraft. A
follow-on to the DART 450 civilian and military aerobatic trainer, the 550, shown on
static display (as is the 450), incorporates
an electronic engine and propeller control
system, Garmin G3000 avionics suite, Martin Baker MK16 ejection seats, and a 550-hp
General Electric GE H75-100 engine.
With an expected maximum speed
of 247 ktas and mtow of 2,400 kg (5,291
pounds) in this configuration, the new
trainer can also be outfitted in varying
engine power ratings, seat configurations,
and/or avionics options as needed by customers, the company noted.
Diamond’s DA62 MPP (Multi Purpose
Platform) special-mission aircraft is also

DAVID McINTOSH

by James Wynbrandt

With hopes for gaining international notice, Diamond has its DART-550 (Diamond Aircraft Reconnaissance Trainer) on display for the first time.
on static, on the heels of last month’s
delivery of the first DA62 MPP to launch
customer DEA Specialised Airborne Operations, a UK provider of airborne sensing
services including ISR, aerial survey, and
flight calibration.
A larger, more capable version of the
four-place DA42 MPP (also being shown),
the seven-seat DA62 is equipped with a
pair of turbocharged Fadec-equipped Austro Engine AE330 diesels, consuming just
7.4 gph total at loiter, allowing 10-hour
nonstop missions.
Emphasizing its turnkey solutions for
the MPP, Diamond can supply and integrate customized packages of sensors,
datalinks, ground stations, global support,

GE spools up second Catalyst test engine
GE Aviation (Chalet P2) is gearing up for
certification testing of its Catalyst turboprop
engine program, with the first engine wrapping up initial testing and the second recently
completing its first few hours in the test cell at
GE Aviation’s Prague, Czech Republic facility.
“The engine is performing very well,” said
Brad Mottier, v-p and general manager of
GE Aviation’s Business and General Aviation
and Integrated Systems division. “It’s been
through the full power and all of our data
shows we are at or above performance
expectations, so we feel pretty confident
about how it will perform.”
The engine maker unveiled the 900to 1,700-shp engine program, née the
Advanced Turboprop (ATP), in November
2015 with its first application in hand, the
Cessna Denali turboprop single.
In March, GE Aviation gave the ATP its
official name—the Catalyst, signifying the
program is “a catalyst for change,” Mottier
had said. Emphasizing that the engine is
not only intended to provide a means to
go faster or be more fuel efficient, Mottier
said it is designed to change the pilot experience to more of a “jet like” environment.
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This includes a simplified cockpit with
a single-lever engine and propeller Fadec
control. The engine will initially enter service with a 4,000-hour time-between-overhaul period, up to a 33 percent increase
from similar engines in the class. GE Aviation’s long-term goal is to move toward
on-condition maintenance capabilities.

With a 16:1 pressure ratio, the Catalyst
will provide up to 20 percent lower fuel
burn and 10 percent higher cruise power
than its competitors, said GE Aviation.
The formal naming of the Catalyst came
as GE Aviation moved into the testing
phase of the engine program, completing first run for the first model—a 1,240shp variant for the Cessna Denali—in
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spare parts, tooling, and delivery, as well Christian Dries sold the company to
as all corresponding pilot, operator, and China’s Wanfeng Aviation Industry Co.
maintenance training.
The sale was made “in the interest of a
Launch customer DEA’s DA62 inte- successful long-term future,” said Dries.
grates two in-house designed compo- “We needed to find the right partner to
nents, the NEPTUN lightweight maritime
continue our good work. Wanfeng and
search radar, KOPERNIKUS commercial specifically [Wanfeng chairman] Bin
satellite communication system, an elec- Chen share my vision of the future of
tro-optical and infrared gyro stabilized general aviation and are investing for
gimbal camera, MX15 from Wescam, and the right reasons, with a long-term
an airborne AIS receiver. The ergonomic strategy and the resources to see their
operator station in the aircraft’s second vision through.”
row is equipped with two HD operator
The sale included group companies
screens, and the rear mission equipment Diamond Aircraft Canada and Austro
compartment has a mission computer Engine—the latter is the manufacturer of
with onboard recording capability.
the diesels that power Diamond’s DA40,
Late last year Diamond founder DA42, and DA62.
In March, Chen laid out the company’s
“future group strategy,” putting “a focus
on continued growth” through continued
development of new aircraft models and
December. The engine had accrued close
technologies. In addition to the DART
to 40 hours of testing at GE’s test cell
450/550 turboprop singles and twin-enbefore moving to a new test cell as part
gine DA42/62, Diamond makes the
of a collaboration with a Czech Technical
two-seat DA20 the four-seat DA40 (NG,
University team in Prague.
Tundra and XLT models) piston and dieSince then that engine has reached
sel singles. Some previously announced
close to 100 hours in an 800-channel test
projects, including the DART-280 helirig, and the company said initial testing on
copter and a tiltrotor, are “under evaluathis engine is nearly complete.
tion,” according to the company.
The next engine, referred to as 005, has
Located at the Wiener Neustadt East
completed its first few hours and will head
airfield, DAI Austria, with some 600
to Canada this summer for altitude testing.
employees, is now global headquarters for
Three more engines are slated to travel to
the Diamond Group and Austro Engine,
Wichita, Kansas, later this year in preparacenter for the research & development,
tion for the Denali’s first flight in early 2019.
production, sales, and marketing as well
While work is ongoing on the Catalyst,
as customer support and aftermarket
GE Aviation continues to expand its H-Seefforts. Liqun Zhang is CEO and Dries
ries portfolio. One of its latest applications
maintains an advisory role to help the
is an aerobatic variant of the H75 for the
new ownership and ensure the continued
new
DiamondCatalyst
DART military
Diadevelopment of Diamond Aircraft Group.
GE Aviation’s
900- totrainer.
1,700-shp
mond
flew family
that trainer
equippedonwith
the
Earlier this year, Diamond announced
turboprop
is progressing
track.
550-shp H75-100 for the first time in May
several executive changes aimed at “makand has the aircraft on display this week at
ing best combined use of all our global
the Farnborough Airshow.
resources,” Chen said. Peter Maurer
GE Aviation, which delivered the 300th
retired as CEO of Diamond’s Canadian
H-Series engine last year (an H80-200)
operations to support Diamond Aircraft
has more than a dozen applications for the
in a senior global strategy and business
line. In addition to the DART, the Let 410NG
development role, while Scott McFadzean
is coming to market with the H85.
K.L.
has been promoted from COO to CEO of
the Canadian operation.
n
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an integrated propulsion system for the in place, and production is contracted
GE Passport engine powering the Global pretty well out” into the three-year pro7500 is about to take fruit. Nexcelle is duction ramp. As a subsidiary of Passembarking upon “a pretty healthy three- port manufacturer GE Aviation, MRAS is
year ramp-up” of production of the air- the Nexcelle partner that serves as the
craft’s nacelles, he said. With Bombardier nacelle program lead for the Passport
already holding “a very healthy backlog integrated propulsion system.
on the Global 7500, it’s a pretty aggressive
Nexcelle is similarly confident in its
ramp-up considering it’s a business jet.”
C919 nacelle-production arrangements.
Fundamental to Nexcelle’s ability to “We use the same [supply-chain conmanage the ramp-up without disruption firmation] processes for the Passport
are the capabilities of its internal and and the Leap-1C and we have recently
external suppliers, which will need to pro- expanded both facilities [at MRAS and
duce nacelle components and parts of the Safran Nacelles] to handle the Passport
required quality in sufficient numbers and and Leap-1C [nacelle production ramps],”
at the right time. Nexcelle is confident it said Onderko. As program lead for the
can ensure this, according to Onderko, Leap-1A nacelle, Safran Nacelles is the
who said his company continues to Nexcelle partner that serves as the prodemonstrate that ability to Bombardier in gram lead for the C919 nacelle, working
regular reviews of Nexcelle’s supply-chain closely with CFM.
and production arrangements.
Safran Nacelles and Safran Aircraft
Nexcelle is preparing to ramp up nacelle production. The company is providing nacelles for
“The advantage of having a joint ven- Engines (Chalet C6) provide each Leap-1C
ture is that you have the supply chains integrated propulsion system as a unit to
both the Bombardier Global 7500 business jet and the Comac C919 commercial jet.
of both partners” available to handle the Comac at its industrial complex in Shangrequired production of parts and com- hai, where the Chinese company mates
ponents, said Onderko. He added that the propulsions systems with the aircraft.
in Nexcelle’s case the advantage is even Comac is now completing production of
more pronounced because its corporate
the third flight-test C919 and CFM will be
structure and supply chains are identi- delivering that aircraft’s Leap-1C engines
cal to those of the CFM partners, which soon, according to Onderko.
cooperate through Safran Nacelles (as
While Nexcelle counts only the Global
by Chris Kjelgaard
the program lead) and MRAS to produce 7500 and C919 as program wins to date,
the nacelles for Leap-1A engines built Onderko confirmed that Nexcelle is disNacelle manufacturer Nexcelle has sup- already holds firm orders and other com- for Airbus A320neos.
cussing future integrated propulsion-sysply chains fully in place to support rapid mitments for some 1,300 C919s from Chi“We have done extensive work to
tem applications for other aircraft. “There
production ramps for the nacelles it is nese airlines and leasing companies.
ensure the supply base, externally and
are potential opportunities,” he said. “It’s
providing for the Bombardier Global 7500
Founded 10 years ago as an equal joint internally, [is available and ready] to sup- obvious that, when we deliver what we
long-range business jet and the Comac venture between subsidiaries of GE Avi- port the ramp-up” of Global 7500 Pass- said we would do, that captures people’s
C919 large single-aisle commercial jet, ation and Safran, the major aerospace port nacelle production,” said Onderko. attention. There is activity regarding folaccording to president Kenneth Onderko. OEMs, which are also equal partners in “We have plans and multiple suppliers low-on applications.”
n
Nexcelle is a joint venture between GE
engine manufacturer CFM International,
Aviation’s Middle River Aircraft Systems Nexcelle was modeled to conform closely
(MRAS) and Safran Nacelles.
to the CFM corporate structure. It was
With Bombardier and its program part- formed “with the intention of bringing a
ners expecting to receive type certifica- new concept, with new technologies, of
tion of the Global 7500 in August, a rapid integrated propulsion systems,” develproduction ramp for the Global 7500 is
oped by means of very close cooperation
PPG will supply windshields and cockpit side
PPG (Hall 1, Stand B160) also announced
already beginning, Onderko said. Nexcelle between the nacelle company and the
windows for the in-development Dassault an enhancement to its battery powered
then expects production of its integrated manufacturers of the engines involved,
Falcon 6X business jet, the specialty coat- Semco 1250 dispensing tool, enabling
nacelle for the C919’s CFM Leap-1C engine
said Onderko.
ing and transparency provider announced
faster and more efficient operation. Introto accelerate quickly once that aircraft
Today, Nexcelle’s cooperation with
this week at the Farnborough Airshow. This duced last year, the tool has variable disachieves certification because Comac GE Aviation and Bombardier to create
is the first time the U.S. company will supply pensing speeds and eliminates the need
original-equipment flight-deck windows for for hoses and a compressed air supply.
a Dassault Aviation program.
In other recent developments, BoeThe company will produce the wind- ing Defense Australia has selected
shields and cockpit side windows for the
PPG to supply coatings for repainting
Falcon 6X at its Huntsville, Alabama plant. the vertical stabilizers of an EA-18G
Its transparencies will comprise three plies Growler to match a special paint
CPI Aerostructures (Chalet C4) has won since 2011, worked with Honda to learn
of optically clear PPG Herculite II chemically scheme applied by Boeing to comstrengthened glass for lightweight strength
memorate the 100th anniversary of the
a long-term contract to supply noise- new bonding processes for making the
and reliability. Because the Falcon 6X will Growler’s squadron.
attenuating engine inlets for the new
inlets. CPI Aero added an environmenHondaJet Elite business jet.
tally-controlled bonding room, computernot be equipped with windshield wipers,
PPG also announced qualification and
The inlets are a key feature of the controlled ovens, and other specialized
PPG Surface Seal hydrophobic coating on
shop trials have commenced for its famupgraded jet, which Honda Aircraft equipment to its production plant in order
the flight-deck windows will enhance water ily of aerospace sealants that are cured
unveiled in May at the European Business to do the work in-house.
shedding for visibility.
using ultraviolet (UV) light, known in the
Aviation Convention and Exhibition in
“The ability to support customers’
In another first, PPG has begun pre- industry as sealants cured on demand
Geneva. They promise a quieter ride by evolving manufacturing processes with
liminary windshield design work for the (SCOD). These sealants cure in seconds,
reducing high-frequency noise, according advanced expertise founded in almost
multi-purpose transport An-132, the first rather than the hours or days traditional
to CPI.
40 years of aerospace manufacturing
Antonov aircraft for which it will provide
sealants might require.
CPI Aero delivered the first inlets to
is a hallmark of CPI Aero and is now on
transparencies. Antonov president OlekAdditionally, Airbus has qualified
Honda in March. The Edgewood, New display on an aircraft that has set a new
sandr Kryvokon said his company plans PPG’s Desothane HD 9008 mica baseYork-based company, which has been
standard in aviation,” CPI Aero president
“to expand cooperation with PPG to other coat-clearcoat for applying sparkle
supplying inlet assemblies for HondaJets and CEO Douglas McCrosson said. D.C.
programs in the future.”
effects to airplane liveries.
J.W.

Nexcelle accelerates
nacelle production

PPG lands cockpit windows for Falcon 6X

CPI to supply HondaJet Elite engine inlets
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Embraer E190-E2

Embraer displays new E2,
celebrates 50 years as OEM
by Ian Sheppard
Embraer has turned its marketing sights
toward low-fare carriers for its new E2
series of commercial jets as it eyes new
heights in sales numbers. John Slattery,
president and CEO of Embraer Commercial Aviation, told journalists during
a briefing in Lisbon last month that
industry profitability is on the wane and
LCCs might best serve their interests by
developing secondary and tertiary routes
that could offer better margins with an
aircraft like the E195-E2. The large numbers of narrowbodies from Airbus and
Boeing entering service on trunk routes
is creating a glut of capacity, he warned.
However, Slattery admitted that winning
over the LCCs—which traditionally have
opted for a business model with a single
aircraft type—was not easy.

Airline
profitability and
EBIT margins are
running at 7 percent
and above, but the
devil is in the detail.”
— John Slattery, president and CEO of Embraer

“Airline profitability and EBIT margins
are running at 7 percent and above, but
the devil is in the detail,” he said. “Low
oil prices and interest rates and uniquely
low labor rates had the aggregate effect
of boosting profitability by a multiple.
But look again at 2015 to 2018 and you
can see the curve is on the wane.” Slattery explained that profitability relies on
the Weighted Average Cost of Capital
(WACC) staying well below EBIT. “In the
long term you’ll be out of business [if it
doesn’t],” he warned. Meanwhile, profitability in each region around the world
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continues to fall year-on-year, said Slattery, who cited an environment of “higher
fuel prices, interest rates, and pilot costs.”
With the “astonishing” number of
available seat kilometers (ASKs) being
pushed into the market, as Slattery put
it, the Embraer executive sees airlines as
exposed, and since the airlines used low
interest rates to buy new narrowbodies,
the overcapacity could make the industry
vulnerable.
Therefore, with Embraer offering “up
to 150-seat” jets rather than larger airplanes, Embraer believes more should
consider its aircraft, said Slattery, who
also noted the end of the “paradigm” of
necessarily higher seat costs for smaller
aircraft; according to Embraer figures,
the 195-E2’s trip cost runs 18 percent
less than that of an A320neo, and only 2
percent more per seat-kilometer. Meanwhile, the E195-E2’s trip cost runs 10
percent below that of the Bombardier
CS300, while its seat cost runs 3 percent
less, Slatterly claimed.
As of late June the OEM had delivered three 190-E2 aircraft to WiderØe
of Norway, and plans to deliver the first
195-E2 to Azul later this year. The 170-E2
will enter service in 2021. As of late June,
with two aircraft in its fleet, WiderØe
had recorded 413 flight hours (322 cycles)
with eight to 10 legs per aircraft per day
(6.57 average). The airline’s third aircraft
is about to enter service. At that point,
service reliability was 97.53 percent but
Embraer pointed out that WiderØe was
not an E-Jet operator before, so is on a
steep learning curve.
Paulo Cesar de Souza e Silva, president
and CEO of the Brazilian OEM, said, since
its founding in 1969, Embraer had grown
into a $6 billion company with a backlog of $19 billion. It now builds business
jets, counts more than 70 E-Jet operators
around the world, and the first delivery of
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Embraer KC-390

its KC-390 military airlifter (one of which reform plans would be supported “espeis in the Farnborough static display) will cially on labor.” The reforms are designed
take place to the Brazilian Air Force in the
to make labor laws “more market-orifourth quarter. Also at the show is a Leg- ented,” he said. “The new president
acy 500 business jet.
[when elected] will address the major
In Lisbon, Silva declined to comment reforms that Brazil must do.”
on a potential tie-up with Boeing, in the
At Farnborough 2018, Embraer (Outaftermath of Airbus taking a majority side Exhibit 6) said it is planning new
stake in Bombardier’s C Series program— sales announcements, has an E190-E2 in
saying simply that negotiations are taking the static display, and is celebrating 50
place. He also said little about the pros- years as an OEM. It also has an E2 intepect of a new turboprop aircraft, revealing rior virtual reality demo and an app that
only that he is “interested in the business
shows data coming from an E2 in flight.
case…we continue to [engage] the market In fact, the hope as of late June was that
on what a new-generation, clean-sheet the company would bring two E2s to the
turboprop would look like. We say our show, one with a special livery following
market is anything under 150 seats. And
the “Profit Hunter,” with an eagle on the
by the way [we are also looking at] what aircraft’s nose. This time, the company
size a hybrid-electric [aircraft] should be.” told journalists: “We’ve been in the air,
Asked about political and economic
and on the ground, and now we’re going
issues in Brazil, Silva said the country’s into the sea. The shark is perfect in
GDP had declined by 8 percent in three having adapted…it is the perfect profit
years “and we are now recovering from hunter.” In addition, the company will
this.” With elections this year, he said “later this year” deliver its first bespoke
hopes run high that the government’s
profit hunter livery for a customer. n
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African airlines eye new aircraft
African carriers such as Ethiopian Airlines of Kenya Airways, told AIN, “In Farnborand Kenya Airways will be looking at new ough we will be looking at the 737 Max
aircraft at the Farnborough Airshow.
and Embraer. Embraer is our natural conAfrica’s largest airline, Ethiopian Air- tinuity,” Mikosz said.
lines, may announce new orders for the
KQ has been operating Embraer E190s
Boeing 787 Dreamliner at the show. The and the national carrier contemplates
airline, which on June 7 received its 100th ordering more airplanes from the OEM.
aircraft, a 787-900, currently operates “We will also be looking at the Bombardier
twenty 787-8s and 787-900s.
Q400, because we have started operEthiopian Airlines Group CEO Tewolde ating Q400s through our subsidiary airGebreMariam told AIN that Ethiopian has
line, Jambo. I am not excluding any fleet,”
also been looking at 100-seater regional Mikosz told AIN.
jets. These include Bombardier’s C Series
The five-year growth plan Mikosz subCS100 and the Embraer E2. GebreMariam
mitted to the board of directors has not
said his airline might announce orders for yet been approved. But KQ will bring back
C Series at the airshow if the airline con- its five widebody aircraft that it leased
cludes ongoing talks with Bombardier. The out two years ago when the company sufcarrier is mulling an order of between 10
fered heavy losses in the 2015-2016 fiscal
and 20 regional jets.
year. The airline leased two 787s to Oman
Kenya Airways (KQ) will also be looking Air and three 777s to Turkish Airlines. KQ
at new jetliners at Farnborough. Sebastian will return the widebodies by the end of
Mikosz, group managing director and CEO this year.
K.B.



Superjumbos struggling
to retain a market presence
by Dan Catchpole

Despite recent orders, production of Airbus’s A380 (above) is down to a trickle. Meanwhile,
Boeing’s 747-8 (below) program is reduced to assembling six air-cargo versions per year.

preowned A380s. In May, the German aircraft lessor Dr. Peters Group said it would
part out two early-production A380s flown
by Singapore Airlines after failing to find
new operators for them. One was the very
first delivered by Airbus in October 2007.
“The A380 is a young program, and its
operator base will continue to expand with
both new and used aircraft,” an Airbus
spokesman told AIN. “Working closely with
our customers, we see a market developing
over the next few years for second-hand
A380s, like any other aircraft type, and Airbus is working to facilitate this.”
The company continues work to
increase the airplane’s efficiency. However, tweaking the efficiency of such a
mammoth airplane does not address

DAVID McINTOSH

Persistent rumors of the demise of Boe- “but the losses that such a low rate would
ing’s 747 and Airbus’s A380 have proven
produce are certainly digestible.”
premature. Each time the aviation indusThe month before, Airbus’s outgotry has declared either airplane’s immi- ing COO for customers, John Leahy,
nent expiration, enough orders have
told media at the company’s annual
trickled in to keep production running for orders and deliveries briefing that the
another few years, albeit at a snail’s pace. program could shut down if the EmirIn fact, Boeing is now assembling 747s
ates deal did not materialize. However,
at a rate of six per year. There is some if the airplane can survive, demand
market for the 747 for a few years, given could come back due to growing trafits interest to the air cargo sector, which fic demands at already congested and
has finally bounced back.
confined airports in cities such as New
But the A380’s prognosis looks grim, York, London, and Tokyo.
despite Emirates Airline’s recent order
The Airbus 2017 global market forecast
for 20 A380s with options for another projects demand for 1,184 new very large
16. The order announcement ended a passenger aircraft—those with capacity
long drought for the largest passenger above 450 passengers—by 2036. Airbus
airplane. Airbus had not landed an order expects most of those new deliveries—567—
for the type since 2016, and last year the
to go to carriers in the Asia-Pacific region,
program’s backlog dropped by two.
followed by Middle East carriers with proAs of May, Airbus counted orders for jected demand for 402 new superjumbos.
106 A380s and has committed to keep the The forecast does not specify when that
program going at least for another decade. demand will come, but it likely won’t be
That was a prerequisite to the Emirates
soon enough to save the A380.
order, the airline confirmed with AIN earMany industry experts are far more
lier this year.
skeptical about Airbus’s decision to mainDespite the good news, Airbus leaders in
tain the line. Rather than a lifeline, it was
February said they plan to cut A380 annual “perhaps the stupidest deal in airliner hisproduction from 12 this year to eight in tory,” said Richard Aboulafia, an aerospace
2019 and to six in 2020. In announcing the
analyst at the Teal Group in Washington,
change, the company said it can assemble D.C. “It guarantees the line stays open
A380s at that rate in an “industrially effi- for years for one customer, operating at
cient way over the coming years.”
a loss.” It simply forces future leadership
But efficient “doesn’t mean we are still at both Airbus and Emirates to clean up
making money on it,” Airbus chief execu- the mess, he said. “If both sides are smart,
tive Tom Enders told reporters at a brief- they’ll back down from this.”
ing following the February announcement,
No market has yet developed for

Veteran VTOL Soldiers On

Following a program extension a few years ago, Spain still intends to continue operating its fleet of AV8B Plus Harriers through 2025. Plans to
replace the model with F-35B Lightnings were scuppered due to high cost.
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airlines’ central concern: how to make
money flying a four-engine plane that can
fit 555 passengers.
Airlines flying Boeing’s 747 have grappled with the same question. More and
more have determined they cannot make
money flying passengers, but the widebody
has found a niche in the freight market.
“We continue to build 747-8s at a rate
of 0.5 airplanes per month, and there are
no plans at this time to change that,” a
Boeing spokesman said. “No decision has
been made to discontinue the program.”
Company leaders indicated closing the
747 line was a possibility in July 2016, when
the company took a $1.2 billion pre-tax loss
on the 747-8 program. Many analysts expect
the program to end by 2020. However, a
resurgent cargo market could extend the
747 program’s life for a few more years.
The A380 will miss out on this market
opportunity, though. Airbus scrapped a
proposed freighter version due to lack of
interest from shippers, and a conversion
market never materialized. Essentially,
the superjumbo is too expensive; its middle floor is too hard to take out and too
weak to keep; it is too big to reliably fill
enough for cost-efficient fuel burn; and
it has other weight and balance issues, in
part due to the fact that a large cargo door
could likely be installed only at the front.
While the air cargo market was hit hard
by the 2008 global recession and the sluggish recovery, it has rebounded strongly.
Last year this market grew by nearly 10
percent year-over-year, compared to 3.6
percent in 2016. Air freight has benefitted
from fast-paced growth in e-commerce
worldwide, and Chinese consumers are
just getting going.
“The recent order from UPS for 14 additional [747-8F] freighters clearly indicates
that our customers continue to seek value
in the airplane,” Bergman said. “This order
extension helps us increase our backlog
and sustain a steady production rate.” n
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SAVE THE DATE

Defence Space 2020
June 2020
8 Northumberland Avenue, London
www.airpower.org.uk

---------------------------------------------------------------------------------------------A UK Ministry of Defence Conference brought to
you by the Air Power Association

"I was incredibly pleased with the success of the first National Defence Space 2018
Conference, held this May. As well as celebrating our nation’s great space heritage, this
inaugural event signalled our strategic intent and helped cement vital partnerships we’ll
be relying on - internationally, across Government, and with the private sector. As the
space domain increasingly takes centre-stage in Defence and security, I look forward to
this biennial Conference growing ever larger – pointing the way to a bright future for the
UK beyond the stratosphere."
UK Minister for Defence Procurement, Guto Bebb MP

“Defence Space 2018 surpassed expectations, I was delighted with the turn out, interest and
the way everyone engaged with the speakers and issues. It was an excellent opportunity to
update the space community on the significant progress we have made and also proved to
be an excellent event for networking. We are already looking forward to 2020”
Chief of Staff for Air Capability, Air Vice-Marshal Simon 'Rocky' Rochelle

For sponsorship queries and to register your interest, please contact space@airpower.org.uk

Comlux launches aux tank
division, intros A321 system
by James Wynbrandt
Business aviation firm Comlux the Aviation Group has launched a new division,
ER Solutions, focused on the commercial
market. The new branch already introduced its first product—the Forward Additional Comlux Tank (FACT), an auxiliary
fuel tank system for the Airbus A321ceo.
The system increases the commercial
airliner’s range up to 400 nm, and up to 500
nm for the VIP ACJ321ceo, “allowing airlines and VIP clients to link new city pairs,”
such as Paris-New York and London-Doha,
according to the Swiss company.
“We are now able to offer a great product
for Extended Range Solutions on A321ceo
aircraft, for both airline and VIP markets,”
said Comlux CEO Arnaud Martin. “Our
next objective is to implement partnerships around the world with quality MROs
to offer several locations to our future
airline customers for installation of the
new system.”
Developed in collaboration with Airbus,
the FACT system is designed to complement the existing Airbus Additional Center Tanks (ACT), adding some 4,000 liters
(1,000 gallons) of extra fuel. About 30 percent of the circa 1,600 A321ceos—a model
that remains in production—are outfitted

with ACTs, according to Comlux, creating
a large potential market for the new aux
fuel system.
Fitted in the cargo hold, FACT leaves
room for 250 large suitcases, is lightweight,
and requires four to five weeks downtime
for installation. Comlux is currently in discussions “with many airlines,” Martin said,
and the response has been “very positive.”
Additionally, ER Solutions signifies a
diversification of Comlux Group from the
bespoke VIP completions and refurbishments for which it’s known, into “more
of an industrial solution provider for airlines,” said Martin.
Successfully tested in the fourth quarter,
the FAA certified FACT in February and
EASA certification is expected in September, said Martin. An ACJ321ceo has been
operating with FACT since March.
With the A321neo stretching range of
the models via increased fuel efficiency,
Comlux views FACT as a complementary
product, helping airlines and leasing companies enhance the value of their current
A321 fleets. Going forward, Martin said
Comlux has many other ideas for aftermarket auxiliary fuel systems for both
Airbus and Boeing products.
n

News Clips
TAG Aviation Europe unveils
Premier Cabin Global 5000

TAG Aviation has introduced the first
Premier Cabin Global 5000 for European
charter service. Based in Paris, the ultralong-range twinjet is the ninth business
jet added to TAG Aviation Europe’s Malta
AOC since authorization was awarded last
year. Among TAG’s AOCs, which include
Switzerland, the UK, and Bahrain, the
company manages more than 80 aircraft,
with more than half available for charter.
“The Global 5000 business jet featuring
the Premier cabin, represents a new
level of refinement while delivering the
industry’s smoothest ride,” said Emmanuel
Bornand, the airframer’s regional v-p
of sales for Western Europe. “We are
delighted that TAG Aviation Europe is
able to offer this next level of style and
performance to their customers in Europe.”
The Global 5000 can fly 5,200 nm nonstop
at a speed of Mach 0.85, connecting
city pairs such as Geneva to Miami and
London to Seoul, and it can operate from
challenging airfields such as London City
Airport. The Premier Interior package
introduced on the Global 5000 and 6000 last
year is based on the award-winning cabin
interior developed for the Global 7500.
“As leaders in the provision of aircraft
management and charter services, we are
extremely pleased to be the first to make
this prestigious, high-performance Global
5000 business jet available to our customers
in Europe,” said Florent Series, TAG Europe’s
vice president for sales and marketing.

TAG promotes aviation training
with Farnborough College

First production Airbus H160 takes shape
Airbus Helicopters has fitted the first preserial H160 helicopter with its rear fuselage
at its factory in Marignane, France. Preassembled in Albacante, Spain, leveraging
the company’s site-specialization strategy,
the component joined the main fuselage,
which arrived from the company’s facilities
in Donauworth, Germany, earlier this year.
The company plans to assemble 10
pre-serial aircraft in a progressive fashion that fine-tunes its industrial process.
As the process matures, Airbus expects
assembly lead times to decrease to 40
days at the full production rate.
According to Airbus, first delivery of the
H160 will occur next year. Entry into service
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was originally scheduled for the end of this
year, but this was pushed out “due to problems encountered on some mechanical parts
that had to be redesigned,” according to Bernard Fujarski, the head of the H160 program.
Simultaneous European EASA and U.S. FAA
certification is anticipated later this year.
This twin-turbine helicopter has a maximum takeoff weight of 5.67 metric tons
(12,566 pounds) and 850-km (450-n.m.)
range. Positioned in the “medium” segment, the H160 was unveiled at the U.S.
Heli-Expo show in March 2015. It will offer
a fuel burn 15 percent lower than that of
the Dolphin H155 family, the model that
the H160 replaces.
G.P.

\

July 1 6 , 2 0 1 8

\

a i n o n l i n e .c o m

TAG Global Training announced its first
educational partner will be Farnborough
College of Technology. During a plaque
unveiling ceremony at the college on July 3,
Debbie Elliot, training manager at TAG Global
Training, said, “Alongside TAG Farnborough
Airport’s “Aviation to Education” initiative,
TAG Global Training has worked closely
with the College to engage with their
travel and tourism students and highlight
the career opportunities within business
aviation. With an increasing demand globally
for jobs in the aviation sector, having the
opportunity to engage with our future
generation is vitally important to us.”
Established in 2007, TAG Global Training
originally offered training opportunities
to pilots and cabin crews. Increasing
demand has allowed the training facility
at Farnborough Airport to expand
its offerings to include courses for
operators’ personnel, as well as corporate
and commercial jet personnel.
Meanwhile, students at Farnborough
College of Technology can study full
and part-time courses. These include
A-levels, awards, certificates, diplomas,
apprenticeships, foundation degrees,
honor degrees, and some postgraduate
options. The college is accredited by
the University of Surrey and offers
courses from two campuses.

Farnborough College of Technology is
hoping the tie-up will help students begin
their careers. “This partnership represents
another fantastic opportunity for the college
to engage with a world-class organization on
our doorstep,” said Virginia Barrett, principal
of Farnborough College of Technology. “The
experiences our students will gain as a
result of this partnership will be of utmost
benefit to them as they start their careers
within the travel and tourism industry.”

FAC hosts record number of
members at Farnborough

This year’s Farnborough International
Airshow is expected to see 73,000 visitors
and 1,500 stands in six different halls.
Among these exhibitors is the Farnborough
Aerospace Consortium (FAC; Stand
1320), the local trade association for the
Farnborough Airshow. Notably, FAC will
host a record number of members on its
largest stand ever at the biennial event.

Chief executive David Barnes believes FAC
can help Farnborough globally expand.
According to the nonprofit organization,
approximately 27 businesses will have
dedicated display space on its 190-sq-m
(2,045-sq-ft) stand. “There was record
demand for space on our stand with
most places filled some months ago,”
said Kim Yeomans, operations manager
for the FAC. “With our largest stand so
far and the highest number of members
attending in more than 20 years, we’re
anticipating another very successful
event following on from the 2016 show.
“As one of the longest established
trade associations in aerospace and
defense, we’re looking forward to
welcoming visitors from the UK, Europe,
and the world, but also to making some
exciting announcements of our own.”
The goal of FAC, which was established
in 1997, is to act as a connection between
global prime contractors, government, and
academia with small and medium-sized
enterprises in the supply chain. It also offers
business support to its members, which
are based nationally and internationally.
FAC can help members become more
competitive through technology transfer
and development, trade, sharing best
practices, lobbying, and training. “It is more
important than ever that the FAC leads
the way as the ‘local’ trade association for
Farnborough to ensure the region maintains
its prime position and continues to grow
on a global scale,” said FAC chief executive
David Barnes.
n
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Mitsubishi keeps up MRJ momentum
by Alexa Rexroth
After a series of delays with the MRJ program,
Mitsubishi (Chalet C2; Outdoor Exhibit P6)
has announced progress in flight-test development. This includes the coming addition
of new test aircraft, upgrade of type certification aircraft to final configuration, and
type certificate (TC) testing with Japanese
and U.S. aviation authorities. For the first
time the aircraft is appearing at the Farnborough International Airshow, where it is
part of the daily flying display.
Alex Bellamy, chief development officer
and head of program management for the
MRJ program, expressed confidence in
the future of the MRJ. “We’ve changed the
way we operate as a management system,”
he said. “We’ve brought in new expertise
to enhance our team. We have laser focus
on delivery for our launch customer, ANA,
in 2020. We’ve accomplished the schedule we set out to accomplish over the last
12 months. So that focus is very important; our focus got us here today, and the
countdown to delivery has begun.”

The company has joined the wings for
MRJ90 aircraft 7 and 10, both of which
will join the existing four test aircraft
next year at the MRJ’s flight test center
in Moses Lake, Washington. “For Aircraft
1 through 4, we’re going to maximize the
learning out of those, and we’re about to
enter an upgrade period with those aircraft to bring them up to final TC configuration,” added Bellamy. “Aircraft 7 and 10
will be introduced next year and they will
be operating at high capacity to bring us
through to delivery in mid-2020.”
Now more than 50 percent complete,
the test program has logged more than
2,000 flight hours. The four test aircraft
have undergone full envelope testing,
including in hot and cold, high and low,
and fast and slow environments. “All of the
dimensions of the envelope from altitude
to speed to environmental extremes; we’ve
taken the aircraft there,” said Bellamy.
Mitsubishi has worked closely with the
Japan Civil Aviation Board and the FAA

Liebherr-Aerospace helps lift Boeing 777X
Liebherr-Aerospace (Hall 4, Stand 41330)
is showing off its innovative work on
industry-leading aircraft this week at the
Farnborough Airshow. The company’s
display is showcasing components it
designed as part of its work on the Boeing 777X’s folding wingtip system, as well
as a nose landing gear for the Augusta
Westland AW189 helicopter that can be
extended and retracted.
The Toulouse-based company is also
showing off some of its research and
development work, including a skin heat
exchanger—a heat exchanger that is an
integral part of an aircraft structure.
Boeing is counting on Liebherr-Aerospace’s folding wingtip system to help
lift the 777X above any potential competition. The long-haul jetliner’s wing design
promises to deliver big fuel savings. However, at 236 feet (72 meters), the 777X’s
wings are too wide for many airports.

Liebherr-Aerospace used its experience
in high-lift systems, gears, torque tubes
and hydraulic power drive units to win
the contract for the folding system, which
will cut the 777X’s wingspan to 213 feet
(65 meters) on the ground.
Liebherr-Aerospace’s Materials Testing
Laboratory was accredited in June by the
National Aerospace and Defense Contractors Accreditation Program. The certification followed an audit by the Performance
Review Institute, which looked at the lab’s
overall quality system, and the practice
of static and dynamic mechanical tests,
according to a news release from Liebherr-Aerospace. The accreditation program
is meant to improve the quality of products
and processes, as well as cut costs.
Liebherr-Aerospace’s investment in its
materials testing laboratory shows that
the company is focused on aircraft manufacturers’ needs, Liebherr said.
D.C.

for full-scale TC testing. “We started
flight testing with the JCAB and FAA witnessing our engine rotor lock TC test late
last year,” explained Bellamy. “The majority of activity will come in the third to
fourth quarter of this year and then into
next year. Additionally, the first harnesses
have arrived in Nagoya and are currently
being prepared for installation.” Bellamy
said the MRJ will now undergo the next
phase of flight testing, which includes
evaluation of runway performance.
The company expects nearly 900
regional jets to need replacement between
2022 and 2027 as they face retirement.
Yugo Fukuhara, Mitsubishi Aircraft vice
president and general manager of sales
and marketing, noted that the MRJ will
enter the market at an ideal time to exploit
the coming need for new regional jets.
“Our regional jet market includes over
5,000 expected regional jet deliveries over
the next 20 years, and the MRJ70 will be an
ideal product to get into the North American marketplace under the current scope
clause,” said Fukuhara. “[The MRJ90 is] in
a very good position for U.S. scope relief
while the MRJ70 is scope-compliant.”
Most orders for the MRJ90 are from U.S.
regionals SkyWest and Trans States Airlines,

both of which operate under mainline scope
clauses that limit their regional affiliates to
jets carrying 76 passengers and a maximum takeoff weight of 86,000 pounds. The
MRJ90 and Embraer’s E175-E2, although
appropriate for a 76-seat layout in a twoclass configuration, have takeoff weights
that exceed the scope limits. Mitsubishi and
Embraer hope the airlines can negotiate a
relaxation of those limits when the labor
agreements of the three U.S. major airlines
become amendable in 2019 and 2020.
“Where we stand on the MRJ90, we’ve
decided to launch the MRJ70 strategy team,
which will move very quickly into the product team,” added Bellamy. “We’re intent on
growing our family quickly. The MRJ70 will
bring choice into the marketplace. I feel
comfortable with where we are with the 90
now, so we can take on the next challenge
and bring all of the synergies from the 90
and roll them into the 70.”
Pratt & Whitney’s Geared Turbofan
PW1217G was certified for the MRJ90 last
year. “The MRJ engine itself has accumulated some of the highest levels of hours
and cycles that we see in the development
program at this stage. All of the performance
parameters that we are looking for and keeping an eye on as they go through their flight
test program have been as expected. That is
good news for the product as we go forward
toward entry into service,” said Bryan Rivard,
P&W program director for the PW1200G.
Engines are being built in Nagoya, Japan,
and P&W, he said, “is going to support the
capacity that’s demanded to support the
aircraft sales that come” for the MRJ line.
“The engine-airframe interface is excellent,” said Martin Trout, a test pilot for the
MRJ90 certification program, “with good
fuel economy with the aerodynamics of the
aircraft as well as the geared turbofan performance. We get very good fuel burns, a
very quiet footprint, and very low emissions.”
Mitsubishi’s MRJ order book lists firm
orders for more than 200 airplanes and
options and purchase rights for more than
170. It holds a letter of intent from a leasing company covering firm orders for 10
airplanes and options on another 10. n

Astronautics hands over upgraded EFB
Astronautics has recently delivered the
100th example of its updated electronic
flight bag (EFB) system to Boeing’s 787
program, nearly two years after announcing the upgrade. It is the EFB system’s
first update since the jetliner entered
service in 2011.
The faster, more robust system can be
installed on in-service Boeing 787s this
summer, according to Astronautics (Hall 2,
Stand 2584). Astronautics’ block point five
(BP5) EFB is a form and fit replacement
for the block point four (BP4) systems currently deployed on 787s.
“This newly upgraded BP5 puts in place
faster processing, larger storage capacity,
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and the latest operating system, all built
for long-term support,” said Astronautics
president Chad Cundiff.
The BP5’s modular design allows
certain EFB functions to be upgraded
without having to physically replace the
units. That will save installation time and
maintenance costs. The new BP5 also is a
pure drop-in replacement for BP4s, with
no changes needed to wiring, power, cooling, or the avionics rack. Pilots can access
aircraft data through the BP5’s ARINC 429
and Ethernet interfaces.
Boeing and the Milwaukee-based Astronautics introduced the first EFB to the air
transport sector on the 777 in 2001. D.C.
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Fire Scout acquires Osprey
by David Donald
Northrop Grumman’s MQ-8C Fire Scout
advances towards an early operational
capability planned for the end of next year.
The Fire Scout development team is currently focusing on the integration of two
key capabilities to the air vehicle.
Firstly, the Leonardo Osprey 30 AESA
multi-mode radar is being added, with
flight trials expected to get under way this
fall. The lightweight Osprey comprises
two AESA arrays that are mounted either
side of the nose, providing a very wide
sector coverage. It is also being equipped
with Link 16 datalink to improve interoperability and its ability to perform targeting for shipborne weapon systems.
In the meantime, the MQ-8C recently
completed its first initial operational test
and evaluation campaign. The assessment, which was undertaken off southern
California by VX-1 aboard USS Coronado

continued from page 9

SkyGuardian
The extent to which the RAF will be able
to operate the Protectors within UK airspace, at least initially, is not yet clear. Ideally, the new RPAs should be based at the
Waddington airbase near Lincoln, where an
earlier generation Block 15 GCS is already
located. It shares control of the RAF Reapers that fly over Iraq and Syria with another
RAF GCS located at Creech AFB, Nevada,
alongside USAF-operated GCS. The eighthour time difference between the two

and completed on June 29, included joint
MQ-8C/MH-60S missions. Pier-side testing continues this month aboard Coronado,
with the focus on cyber and maintenance.
The MQ-8C first undertook shipborne
operations in December 2014.
Based on the commercial Bell 407 helicopter platform, the MQ-8C is intended to
provide an unmanned intelligence, surveillance, and reconnaissance capability to the
U.S. Navy’s Littoral Combat Ships, including cooperative operations with manned
Sikorsky MH-60S helicopters. Initial operational capability is slated for 2020.
In operations, the MQ-8C usually flies
at around 4,877 meters (16,000 feet), and
in a typical mission fit can remain aloft for
12 hours. With a line-of-sight datalink, the
MQ-8C can operate at around 160 km (100
miles) from the parent vessel, while its
radar provides another 160 km (100 miles)

locations allows RAF aircrew to avoid
nightshifts by transferring mission control
between the U.S. and the UK. The aircraft
themselves are based in Kuwait, having previously operated out of Kandahar.
The sensors on the Protectors will
be the same as on the current Block 5
version of the Reaper. They are the Raytheon high-definition EO/IR video plus
laser targeting system that is designated
the Multi-Spectral Targeting System
(MTS-B), and GA-ASI’s own Lynx SAR/
GMTI radar. The choice of that radar,
which is already fitted to the Reaper,
was made despite adverse assessments

The Bell 407-based MQ-8C uses control systems similar to the smaller MQ-8B.
of detection range against surface targets.
Northrop Grumman is promoting
the Fire Scout to a number of nations,
recognizing that there is considerable
interest in shipborne UAVs that can be
paired with manned shipborne helicopters. Japan’s Maritime Self-Defense
Force is studying options, and there is

also interest from the UK.
A development that could raise interest further is the proposal to give the
Fire Scout an anti-submarine warfare
capability. Ultra Electronics has devised
a Sonobuoy Mission Pod that would allow
the MQ-8C to sow buoys and, as an option,
receive and process data from them. n

in 2016 and 2017 by the U.S. Director
of Operational Test and Evaluation
(DOT&E), and a previous trial fitting to
a Reaper of a British radar, the Leonardo
Seaspray 7500E.
The DOT&E said that due to “complicated” human-machine interfaces in the
Reaper GCS, the wide-area swath mode
of the Lynx could not be used. Moreover,
the Pentagon’s testing watchdog also
had criticisms of the Block 5 Reaper airframe, saying that it “breaks more often
and is harder to maintain” than the original Block 1 version. GA-ASI delivered the
last of 195 Block 1 Reapers in early 2015.

The USAF plans to acquire 155 Block 5s,
with production lasting until Fiscal Year
2021. The first Block 5s were fielded a
year ago, along with the Block 30 version
of the GCS. The USAF is seemingly not
interested in the SkyGuardian.
The DOT&E’s verdict was a rare blot
on the reputation of GA-ASI, which was
credited with re-writing the rules of air
warfare with its RPAs, and is still widely
recognized as innovative and agile. The
company announced last April that its
family of RPAs had amassed five million
flight hours. Over two million of these
have been on the MQ-9 Reaper.
n

GCS advances

It was probably inevitable that in such an
unconventional program with so many
innovations rushed into service, ground
control of the Predator/Reaper RPAs
proceeded somewhat haphazardly. As a
result, there have been various criticisms
of the “human-machine interface.”
In recent years, GA-ASI has been trying
to improve matters and take advantage
of new technology, such as improved
synthetic video with 3D graphics and
moving-map displays, 120-degree horizon field-of-view on multiple widescreen graphical overlay touch screens,
hands-on throttle and stick (HOTAS) control of aircraft, and sensor fusing of multisource data into a common operating
picture on a single display.
The latest internally funded improvements are designated XC2 and include
automated mission planning and choice
of sensor; automation of the checklist;
and incorporation of video-game technology such as a hand controller. The USAF
wants to field most of these in a Block 50
upgrade of the GCS from 2021.
C.P.
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Daher showcases
strategic growth plan
by James Wynbrandt
Daher Aerospace (Hall 4, Stand 4470) arrives
at this year’s Farnborough International Airshow propelled by strong 2017 performance
and a gathering tailwind of successes for 2018.
They include its first supplier contract with
Boeing and the introduction of a new smart
app for its turboprop TBM 910/930.
The French company’s 2017 revenues
exceeded €1 billion ($1.16 billion) for the third
consecutive year, increasing 3.7 percent to
nearly €1.1 billion ($1.28 billion), complemented
by record orders of €1.3 billion ($1.52 billion).
Citing this financial performance and its “strong
ambitions” for the 2018 to 2022 time frame, in
January Daher unveiled its Succeed Together
strategic plan, which envisions the company
“asserting itself as a key player, providing products and services with an even higher added
value…and digitalization at all levels.”
“What makes us unique,” Didier Kayat,
Daher CEO, said in announcing the plan “are
our aircraft manufacturing business, which
allows us to have a global vision of the value
chain; our capital structure of a family nature;
and our position at the convergence of industry and services.”
The financial results also underscore Daher’s
foundational strength. The 57 orders received
for TBM turboprops last year was the second highest in the aircraft’s history. Sales of

aerospace equipment and systems were up 4
percent, marked by new contracts with North
American aircraft and engine manufacturers.
Logistics and supply chain activity rose 1.5 percent, highlighted by winning the Airbus logistics management contract for all its production
sites in France. The company also completed
numerous restructuring projects focusing on
automating and digitizing factories and warehouses, including new facilities at Querétaro in
Mexico; and Savannah, Georgia, in the U.S.
The Daher family also raised its share in
the company’s capital from 80 percent to
87.5 percent. BPI France holds the remaining 12.5 percent.
On the day the Succeed Together strategy
was unveiled, Daher also announced winning
its first Boeing production contract, for thermoplastic composite structural parts for the 787
Dreamliner. The elementary structural parts
will replace existing components made with
thermoset composite materials unchanged in
more than 30 years, according to Daher. Its production facility at Nantes, France, has received
Boeing’s approval as a qualified supply source
for thermoplastic composite parts. Under the
multi-year contract, deliveries and installation
of the parts commence this year.
To keep pace with expanding production
demands, in February Daher inaugurated a

Daher, which had a successful 2017, introduced a new smart app for the TBM 910/930.
new plant in Tangier, Morocco, its third in the
country. Located in the Tangier Free Zone near
the airport, the facility will support aerospace
programs for Airbus Commercial Aircraft,
Airbus Helicopters, Dassault, and other customers. The €15 million site, spanning some
10,000 sq m (108,000 sq ft), will eventually
employ more than 250 people; its two existing
sites have about 550 employees.
In April Airbus bestowed an “Accredited
Member” award to Daher, which provides
floor covering for airliners to the company, for
performance in its Cabin Supply Chain Quality
Improvement Programme (SQIP), the highest
award under the SQIP honors system.
For owners and operators of TBM 910/930
single-engine turboprops, Daher introduced
at Germany’s Aero Friedrichshafen show this
spring a smartphone app, “Me & My TBM,”
designed to enhance operating efficiency,

optimize maintenance management, and
achieve the highest safety standards. The app
uses data automatically collected during every
phase of flight, leveraging the Daher parent
company’s big data expertise to process and
analyze more than four billion data points generated daily by the TBM fleet.
Going forward, Succeed Together aims
to transform the company through three
key goals: continuing its development of
complex sets and the use of new materials, high-technology deliverables and services, adding both value and profitability
to its offerings; grow its North American
sales to represent one-third of revenues
by 2022; and become “an industry reference in digital and innovation” through its
own efforts in automation and robotization, to testing innovative tools from other
industry sectors.
n
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Aurigny taps ATR for turboprop deals

It’s an airliner! It’s a fighter aircraft! It’s a... bizjet?

Embraer’s Legacy 500 business jet is participating in the Farnborough International Airshow
flying display this week. Embraer typically flies only its E2 airliners and KC-390 military transport
in aerial displays.

ATR landed a pair of sales contracts for
“Once we have the approval from the
Series 600 turboprops equipped with new States of Guernsey to proceed, the entry
ClearVision enhanced vision system (EVS), into service of the new aircraft equipped
covering a letter of intent for three ATR with the new ClearVision system will
72-600s from Guernsey-based Aurigny reduce flight disruptions, which will be
and a firm order for an ATR 42-600 from very good news for the people of GuernBhutan’s Drukair. The contract with Drukair sey, who rely on air travel for essential concalls for delivery next July of the first Com- nectivity,” said Aurigny CEO Mark Darby.
bined Vision System (CVS), which incor- “Beyond beating the fog, upgrading to the
porates both the EVS and the Synthetic -600 series will also further enhance the
Vision System (SVS). The SVS generates operational efficiency of Aurigny.”
images of obstacles and terrain using an
Drukair also operates in challenging
extensive database.
environments, serving small airports
An option on ATR’s latest avionics suite, in the Himalaya Mountains with ATR
Standard 3, ClearVision’s EVS uses an 42s since 2011. Certified last year, the
external camera to display an augmented ATR -600’s latest Standard 3 avionics
outside-view in real-time to a head- includes RNP AR 0.3/0.3, which further
mounted visor, worn by the pilot. Situated enhances airfield accessibility and operin the English Channel, Guernsey regularly ational performance.
experiences fog, often at short notice,
“Drukair’s decision to purchase the latest
leading to disruptions to flight operations. version of our product not only validates
An ATR equipped with the ClearVision EVS the versatility and operational efficiency of
addresses the resulting limited visibility our -600 series aircraft, but also affirms the
and could have saved 50 percent of the
value of our policy of continuous developforbidden landings (24 of 48) in Guern- ment,” said ATR chief executive Christian
sey over the period of a year, according Scherer. “Offering valuable solutions which
to the turboprop maker. Aurigny plans to
have a genuine and immediate impact on
replace its three ATR 72-500s with the our customer’s business will always be a
new 72-600s equipped with EVS.
priority for us at ATR.”
G.P.
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Where inspiration leads,
additive journeys follow.
Every additive journey has a beginning. A defining moment
that ignites the imagination and sets it on the path of discovery.
At GE Additive, we inspire and guide those journeys.
We work with a range of industries, from aerospace to healthcare,
sharing our additive experience. Through our integrated offering
of additive experts, advanced machines and quality materials,
we empower our customers to build innovative new products.
Products that solve manufacturing challenges, improve business
outcomes and help change the world for the better.
Begin your additive journey at ge.com/additive/journey.

PROGRAM SCHEDULE | FARNBOROUGH 2018
Aerospace 4.0: Opening Ministerial Keynote
10:00
Richard Harrington MP, Parliamentary Under
Secretary of State, Minister for Business and Industry
opens the Day of Aerospace 4.0 talks at the
Innovation Theatre in Hall 3.
Official Welcome Reception
16:00-18:00
The Welcome Reception, Farnborough International
Airshow’s official reception, provides a unique
opportunity to network with the world’s aerospace
industry.
In the new Hall 1 facility on Monday, July 16,
4pm-6pm, a British Afternoon Tea themed event
brings together the elite of the aerospace industry.
Aerospace 4.0:
Blockchain & Innovation in Aerospace
11:15 -11:35
Mark Walton-Hayfield of Accenture will talk about
connected supply chains, risk management, and
export control.
Aerospace 4.0:
Revolution in Aerospace Manufacturing
11:35-11:55
Pablo Wangermann from DXC Technology talks
about the revolution in aerospace manufacturing in
the Aerospace 4.0 age.
Aerospace 4.0:
Connecting the Dots—
The Customer Centric Supply Chain
11:55-12:15
Join Peter Maloney in the Innovation Theatre, Hall 3
where he talks about the cystomer centric supply chain.
Aerospace 4.0
Panel: ‘The 4th Industrial Revolution,
Aerospace & the Future’
12:30-13:30
A panel discussion about how the 4th industrial
revolution has influenced aerospace manufacturing,
what trends to expect, and where to find inspiration.

Tuesday, July 17

Engines & Future of Engineering:
‘Big Data & the Future of Engineering’
10:00-11:00
Boeing’s Dawen Nozdryn-Plotnicki talks about
Big Data—delving into the impact it can have
on engineering and its future.
Engines & Future of Engineering:
‘ULTIMATE Aircraft engines for year 2050’
11:15—11:35
Join Tomas Gronstedt from Chalmers
University of Technology as he explores
the aircraft engines of the future.
Engines & Future of Engineering:
The Intelligent Engine
11:35-11:55
Innovation Theatre, Hall 3 where Richard Goodhead
of Rolls-Royce talks about the development of
the ‘intelligent engine.’

Brexit & Regulation: Opening Political Keynote
10:45-11:05
Rt Hon. Nicky Morgan MP, Chair Treasury Select
Committee will open the talks on Brexit, Regulation &
Policy, Insight Theatre, Hall 4.
Brexit & Beyond : In Conversation with...
11:05-11:45
Join a ‘fireside chat’ on Brexit and the Future...
speakers to be announced.
Urban Air Transport: A New Dawn for Aviation
12:00-13:00
A panel of speakers discusses the future of aviation,
urban transport, and beyond.
Crossborder Aviation Financing & Investment
Drivers, Trends & Policy Implications
13:15-13:35
Professor David Yu from New York University
Shanghai explores emerging markets, in particular
China and how it has driven growth in aviation.
Trump on Trade:
How To Mitigate Risks to Your Supply Chain
13:35-13:55
Adrienne Braumiller of Braumiller Law Group PLLC
explores the ‘Trump effect’ and what it means
for aerospace.
Creating a Truly Global Supply Chain
13:55-14:15
Mark Johnson, Sigma Components discusses how to
create a global supply chain, the challenges that could
be faced, advice to reduce these, and how to make the
most of international opportunities.

Wednesday, July 18
Unmanned Systems:
UAVs: Safety, Risk & Regulations
10:00-11:00
Joji Waites & Anthony Venetz discuss
UAV safety risk and regulation.

Unmanned Systems:
Turnkey Maritime Surveillance Using RPAS
11:15-11:35
Ricardo Mendes looks at RPAS for maritime
surveillance, Innovation Theatre.
Unmanned Systems: ISTAR Sequencing—
a Modern Paradigm for Multi-Sensor
ISR Cooperation
11:35-11:55
Trevor Woolven from Thales talks about
ISTAR Sequencing.
Unmanned Systems: Where UTM and ATM meet
11:55-12:15
In this session, uAvionix discusses the various states
of each trial, communicates its vision for a fully
cooperative airspace, and its plan to truly integrate
the airspace between UTM and ATM.
Prosperity and Growth—Innovating To Create
Capability through Partnership and People
13:00-13:30
Andrew Cowdery, Leonardo UK talks about
Leonardo’s growth through its people.

Engines & Future of Engineering:
Through-life Engineering Services Technology:
Strategy for the Aerospace Sector
11:55-12:15
Balaji Srimoolanathan explores through-life engineering technology services for the aerospace industry.

Supersonic & Advances in Air Travel:
A Manufacturer’s Perspective
10:45-11:45
The Founder of Boom Supersonic, Blake Scholl,
discusses Supersonic aircraft and the advances in air
travel from a manufacturers perspective.

Engines & Future of Engineering:
Panel ‘Future Tech for Engines: What’s Next?’
12:30-13:30
A panel discussion exploring what the future of
engines in aerospace looks like and the technology
that will change the face of air travel in the future.

PANEL: Breaking Barriers:
Aviation Beyond the Speed of Sound
12:00-13:00
Panellists Ernie Edwards and Vik Kachoria
discuss the next step in traveling faster
than the speed of sound.

MARK WAGNER

Monday, July 16

Starling: The Pioneer to
Distributed Air Transport Network
13:15-13:35
Samad Aviation’s Seyed Mohseni talks about how
the Starling Jet is shaping the future of VTOL aircraft,
the biz jet, and beyond.

Cybersecurity: Securing Digital Transformation—
Blockchain and Aerospace
12:30-13:00
Russell Cameron & Thane Hall from Thales talk
about blockchain in aerospace and securing
the manufacturing supply chain.

Use of Cargo Drones in Africa
13:35-13:55
Sanjeev Ghadia of Astral Aviation
talks about the revolutionary Cargo UAV
that is changing the face
of cargo movement in Africa.

Cybersecurity in the Age of Aerospace 4.0
13:00-13:30
Dimitrios Petropoulos, DXC Technology explores
cyber security in an aerospace 4.0 age.

Advances in Air Travel: The Flying Taxi
13:55-14:15
Embraer X’s Antonio Campello talks about their
recent venture—the Flying Taxi.
Urban Air Mobility—
A New Age of Regional Flight Opportunity
12:00-12:20
Join Neil Cloughley, MD of Faradair explores the
future of the hybrid propulsion system and how
it will change the face of air transportation
from 2019 onwards.

Thursday, July 19

AeroConnect @ Farnborough: Inflight...Online:
The Connected Revolution Continues at 35,000 feet
09:00
The world’s networks of commercial airline routes
are evolving. Panel Session 1: Technologies.
Panel Session 2: Aeronautical Applications & Passenger Services. Panel Session 3: Terminal Equipment &
In-Cabin Interface. Panel Session 4: Customer Expectations, Provider Capabilities & Airline Business Models.

Cybersecurity in the Aerospace Industry: Panel
10:00-11:00
Join leading experts to learn more about cyber
security issues facing the aerospace industry today.
New Product Intro: Delivering Launch Excellence
11:15-11:35
Richard Hammond and Robin Talwar
of the SMMT Industry Forum explore best practice
approaches to NPI to drive robust product
introduction and project management techniques.
Cybersecurity: Future Cybersecurity Challenges
Facing the Aerospace Industry
11:35-11:55
BSI’s Brendan Hill discusses the threats
organisations face in relation to information
security, and cybersecurity.
Measuring Business Relationships
to Improve Performance
11:55-12:15
Neal Middle from Finger on the Pulse shares
the best way to measure business relationships,
performance, and how to identify new strategic
value within the supply chain.

Aerospace 4.0: ‘Beyond the Hype:
Separating Ambition from Reality in i4.0’
10:45-11:45
Doug Gates & Alec McCullie from KPMG share the
results of their research into what is separating
the leaders from the followers in i4.0.
Technology in Aerospace & Defense: How Businesses
Are Approaching Today’s Technology Trends
12:00-12:30
Torsten Welte, SAP SE and David McMullen,
Aviation Week Network will present the key
findings from research conducted in 2017
on how businesses are approaching technology
trends in A&D.
Aerospace 4.0 Panel: Tech in Aerospace—
Influences, Challenges & Trends
12:30-13:00
Aerospace 4.0 panelist explore the influences,
challenges, and trends facing the industry
in the digital age.
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Innovation in Space Exploration &
Colonisation Technology
10:00-10:20
Space Panel: The Mars Project—
Exploring ‘Life on Mars’
10:20-11:00
Adriana Marais & Antti Perttula will discuss
‘Life on Mars’ with Alan Peaford.
Space: The Growing Need for Space Governance
11:15-11:35
Ralph Dinsley of Reflecting Space talks about space
real estate and governance.
Human Capital: Creating a Culture of Excellence
that Underpins Sustained Productivity Growth
12:30-12:50
Professor Peter Hines of SA Partners talks about how
to get the most out of your work force.
Why AI and Completely New, Game Changing
T hinking, Will Deliver Ultra-Safe Next Generation
Airliners & Military Aircraft
12:50-13:10
Join Dr Donough Wilson of Vivid/FutureVision as he
explores how AI can change the face of airliners and
military aircraft.

Where inspiration leads,
additive journeys follow.
Every additive journey has a beginning. A defining moment
that ignites the imagination and sets it on the path of discovery.
At GE Additive, we inspire and guide those journeys.
We work with a range of industries, from aerospace to healthcare,
sharing our additive experience. Through our integrated offering
of additive experts, advanced machines and quality materials,
we empower our customers to build innovative new products.
Products that solve manufacturing challenges, improve business
outcomes and help change the world for the better.
Begin your additive journey at ge.com/additive/journey.

