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« Facing unprecedented
demand for aircraft,
pilots, and service
providers, the
commercial aircraft
industry comes to
Farnborough looking for
answers. And for every
need, large or small,
there is bound to be a
face somewhere in the
crowd looking to fill it.

Training
Sim makers enjoying
bumper sales › page 14

Connectivity
Cockpit links can
save billions › page 28

Air taxis
DAVID McINTOSH
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E-Jet takes big bite out of market
by Gregory Polek
Embraer announced nearly $15 billion worth
of new sales contracts at the Farnborough
Airshow yesterday afternoon, led by a letter
of intent (LOI) from Republic Airways of the
U.S. that calls for a firm order for 100 E175s
and purchase rights on another 100. All told,

the Brazilian manufacturer collected commitments for 275 E-Jets by day’s end.
The $9.3 billion Republic contract allows
for the conversion to the upcoming E175-E2,
scheduled for entry into service in 2021.
Constrained by pilot union contracts at

mainline U.S. airlines that limit the number
and weight of jets at their regional partners,
Republic would likely opt to convert at least
some of the delivery positions to E175-E2s
if those so-called scope clauses are relaxed.
continues on page 6
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Piya Yodmani
CEO > Nok Air

leaders & builders
Piya Yodmani & Bombardier Q Series
Sharing more than just a nickname with the airline he leads, Piya Yodmani,
or “Nok” (“Bird” in English) to his family, friends and colleagues, is masterminding
Nok Air’s flight into a new era as Thailand’s true lifestyle carrier. Familiar with
every aspect of his business, from its “Thai-ness” to technology, he pushes for team
openness and the exploration of ideas, and embraces both as the catalyst
for more unified efforts and rapid results. As the airline’s colourful livery
confirms, the future is smiling on Nok Air.
leadersandbuilders.com

F-35 partners focus on
bringing costs back down

4
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president of P&W’s military engines.
When asked by AIN whether the F-35
industry partners could ever commit
to the type of availability contract that
has been implemented for some other
military aircraft, Ulmer said “there is
definitely a discussion going on.” But,
he said, it is first necessary to capture
prognostics and other “big data” about
the aircraft in service.
Bromberg also cautioned that it was
still too early to commit, but agreed
that “we’re on our way” to offering
such deals to F-35 operators. According
to Ulmer, the current availability rate
for newer F-35s entering service averages 60 percent.
n

This week represents the first time a UK Royal Air Force F-35 has graced the skies over the
Farnborough Airshow. Lockheed Martin is targeting an $80 million unit cost by 2020.

INDEX

MARK WAGNER

With 309 jets now delivered and the production rate increasing as planned, the
focus on the F-35 Lightning II stealth
fighter program is shifting from acquisition to sustainment and upgrades. In
two media briefings this week at the
Farnborough Airshow, program officials
from Lockheed Martin (LM) and industry partners described progress.
According to Greg Ulmer, LM’s F-35
vice-president and general manager,
the Blueprint 1 affordability initiatives
that have already been implemented
will achieve $4 billion in savings over
the program’s lifecycle. A Blueprint 2
scheme now being defined could save
an additional $2 billion. He said LM
has now signed performance-based
logistics (PBL) contracts with some of
its subcontractors that are helping to
ensure that various line replacement
units (LRUs) are available in a timely
fashion when customers request them.
As for upgrades, the Block 4 nomenclature has apparently been dropped in
favor of “continuous capability development and delivery” (C2D2), reflecting a spiral approach. For instance, this
applies to the controversial Autonomic
Logistics Information System (ALIS),
where quicker and smaller updates are
now the plan.
Ulmer highlighted the recent award
to Raytheon of a contract to replace
Northrop Grumman as the supplier of
the Distributed Aperture System (DAS)
on future F-35 production aircraft. Raytheon’s product is twice as capable and
five times more reliable, while saving
10 to 15 pounds (4.5 kg to 6.8 kg) of
weight, he said. Also coming soon is
LM’s own automatic ground collision
avoidance system (auto-GCAS). This
was developed for the F-16, and its
integration into the F-35 is proving
easier than anticipated.
The target unit recurring flyaway
cost (URFC) for the F-35A remains $80
million by 2020. Major airframe subcontractors BAE Systems and Northrop
Grumman both described initiatives
that are helping achieve this. For
instance, they are implementing robotic
drilling of the countersunk holes for fasteners. BAE Systems has also upgraded
the autoclaves that cure carbon fiber
composite skins.
Pratt and Whitney said that it aims
to reduce sustainment costs for the
F135 engine by 50 percent within a
decade, to the same level as the much
less powerful F100 that equips the
F-16. “The F135 is already the most
reliable engine that we have ever produced, with a mission capable rate of
97 percent,” said Matthew Bromberg,

DAVID McINTOSH

by Chris Pocock

Brian Dickerson, Gulfstream chief pilot for large cabin aircraft demonstration,
with Scott Evans, director of demonstration and corporate flight operations, at
Farnborough after the seven-month G500 sales tour.

Gulfstream G500 world tour reaches 44
cities and breaks 22 speed records
Gulfstream Aerospace’s G500 business
aircraft touched down Friday evening at
TAG Farnborough Airport, ahead of the
2018 Farnborough Airshow and at the end
of a globe-girdling world tour. Over a seven-month period, the soon-to-be-certified
twinjet flew 130,000 nm, stopping at 44 cities in 18 countries on six continents. During
an 18-day segment of the tour, the fly-bywire G500 managed to reach 20 cities.
The G500 is set to complete simultaneous
U.S. FAA and EASA type certification in time
to enter service later this year. At a top speed
of Mach 0.90, the aircraft can fly up to 4,400
nm, rising to 5,200 nm at a long-range cruise
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speed of Mach 0.85. That’s 200 nm more
than Gulfstream had originally projected.
In the cockpit, pilots use the new
Symmetry Flight Deck, which includes 10
touchscreens and the business aviation
sector’s first active control sidesticks.
The passenger cabin features large windows to maximise natural light and 100
percent fresh air.
During the world tour, the G500 set 22
city-pair speed records. This included flying
at Mach 0.90 from West Palm Beach, Florida, to Seville, Spain in just 7 hours and 4
minutes, and from Geneva, Switzerland, to
Chicago in 8 hours and 1 minute.
C.A.
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UMS Skeldar V-200B UAS
targets naval requirements
by David Donald
class-leading combination of capabilities.
In terms of sensors, the V-200B can carry
EO/IR systems, small radars, and the visual
detection and ranging (ViDAR) wide-area
maritime search sensor—UMS Skeldar having partnered with Sentient Vision Systems
to offer this technology. The V-200B has a
very low footprint aboard ship, typically
requiring only a mission operator, sensor
operator, and two technicians. It is also
adaptable to manned-unmanned operations.
UMS Skeldar has sold one of the original
V-200s to Indonesia for research and development and later flew a six-month operational deployment with the Spanish navy
engaged on anti-piracy duties. Experience
from this and an extensive test campaign
greatly informed the design of the V-200B.
The company is now pursuing a number of high-profile naval UAS requirements, having a reproducable design
of the V-200B. A supply chain has been
established and a manufacturing partner

DAVID McINTOSH

UMS Skeldar, a joint venture between
UMS Aero from Switzerland and Saab, has
announced a new version of its Skeldar
V-200 rotary-wing unmanned air system
(UAS). The V-200B is externally similar to
the previous machines, which were regarded
mainly as development aircraft, but is virtually all new inside apart from its Hirth
heavy-fuel engine. UMS Skeldar acquired
the German engine maker earlier this year.
Employing new systems has allowed
UMS Skeldar to shave 10 kg (22 pounds)
from the air vehicle’s empty weight,
which can thus be translated into additional payload. In operational terms, it
allows the V-200B to carry up to three
sensors, in turn permitting the UAS to
undertake varied missions without the
need to reconfigure. Along with a fivehour endurance with its maximum 45-kg
(100-pound) payload and reliable heavyfuel engine, the multi-sensor carriage
of the V-200B represents a unique and

Signing a contract for 78 Boeing airliners are, left to right, Boeing’s Ihssane Mounir and Kevin
McAllister and Air Lease Corporation’s Steven Udvar-Hazy and John Plueger.

Boeing signs with Air Lease
for $9.6 billion mix of aircraft
by Gregory Polek
Boeing inked a $9.6 billion contract
with Los Angeles-based Air Lease Corp.
(ALC) on Tuesday at the Farnborough
Airshow that covers seventy-five 737 Max
narrowbodies and three 787-9s. The deal
consists of firm orders for 20 Max jets
and all three Dreamliners.
Appearing with Boeing Commercial
Airplanes CEO Kevin McAllister and v-p
sales and marketing Ihssane Mounir, Air

Lease CEO John Plueger noted that his
company has now ordered 288 Boeing
737s, including 213 Maxs, as well as 52
Boeing 787s. Plueger revealed that the
latest order gives ALC a flexible mix of
Max 8s and Max 9s. He added that the
company continues to evaluate the Max
10, and could potentially include that
variant in the order as well. “We are still
evaluating [the -10],” he noted. “It offers a

Thanks to new weight-saving components, the Skeldar V-200B can carry 10 kg (22 pounds)
more payload than its predecessors, opening up new roles for the unmanned rotorcraft.
arranged in Linköping, Sweden, which is
already producing a batch of V-200Bs for
an undisclosed customer.
Two programs that UMS Skeldar is
bidding for are the Royal Canadian
Navy’s naval UAS requirement, for
which the company has partnered with

compelling product for a certain number
of operators, but that’s yet to be seen.”
Schedules call for deliveries to start in
2020 and extend into 2024.
Also appearing at the airshow, Air
Lease executive chairman Steven UdvarHazy explained that negotiations over
the deal lasted several months, during
which time the leasing giant determined
that it needed at least 200 Max jets in
its fleet to meet airline demand. “This is
also a reflection of the continued growth
in the airline industry,” he said. “In the
last 18 months, we’ve seen an average
[passenger] growth worldwide of more
than 7 percent. There’s also a huge
replacement cycle to modernize airline
fleets. So this order today really fits in
with our strategy.”
Udvar-Hazy also addressed the potential market for Boeing’s proposed New
Mid-market Aircraft (NMA), acknowledging Air Lease remains engaged in
talks with airlines over the prospect.
“There is a significant replacement market that’s emerging in the middle of the
next decade, to replace aircraft that will
be reaching 25 to 30 years of age,” said
Udvar-Hazy. “Plus there’s an increasing
shortage of slots at major congested airports throughout the world, where airlines can only add additional capacity
with larger aircraft.”
Plueger concurred, citing strong interest in the market for the aircraft. “The
business case is up to Boeing. I think that
many of us that have a strong interest
in this program have given certain guidance on a number of different things. The
engine selection is a big part of this.” n
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QinetiQ Target Systems to pitch for a
service-based contract, and Australia’s
Sea 129 Phase 5 Stage 1 requirement for
a maritime tactical UAS. Partnering with
local companies—especially to deliver
service contracts—is an important element of UMS Skeldar’s strategy.
n

Air Nostrum and
Cityjet form a JV
Spanish regional airline Air Nostrum and
Ireland-based airline Cityjet on Tuesday
announced plans for a new joint venture.
The companies plan to essentially merge
their operations by year-end into a new
holding company, for which they are now
seeking regulatory approval.
Still to be determined are the new
operation’s name and how the shareholding structure will be finalized. The
partners will retain their respective multiple air operator’s certificates.
Air Nostrum managing director Miguel
Falcon said that he and his new partners
share a common vision for Europe’s air
transport market—they expect mainline
operators to increasingly outsource
regional services to smaller operators.
With around 2,600 employees, the
new joint venture will have a combined
fleet of almost 100 aircraft, mainly consisting of Air Nostrum’s 42 Bombardier CRJ
twinjets and 28 of the same type operated by Cityjet. The Irish carrier is in the
process of adding more CRJs and also
operates a growing number of the larger,
Russian-made Superjet SSJ100 narrowbodies, as well as some BAE Avro RJs.
“We’re both around 25 years old,
have similar fleets, and a common
vision, so we’re going to start working
together under one umbrella for the
benefit of the regional airline market in
Europe,” said Falcon.
C.A.
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Boeing regains ground with bevy of orders
by Charles Alcock
Tuesday brought a second flurry of significant commercial airliner orders to
airframers at the Farnborough Airshow.
The overall value totaled about $50 billion, with Embraer enjoying the headlinegrabbing deals of the day (see page 1) and
Boeing regaining ground gained by Airbus
on the show’s first day. The new business
took the total value of new airliner contracts announced at the 2018 show close
to $100 billion.
Air Lease Corp. and Boeing signed a
$9.6 billion contract covering orders and
commitments for seventy-five 737 Max 8s
and three 787-9 Dreamliners. The latter
plus 20 of the Max 8 aircraft are firm
orders, with the remaining 55 aircraft
being held as options.
CargoLogicHolding and its partner
Volga-Dnepr Group signed a new $9

billion memorandum of understanding
with Boeing that calls for delivery of
up to twenty-nine 777 freighters, and
firmed up a $2 billion order for five 7478F freighters.
The agreement signed at the Farnborough show on Tuesday morning also calls
for Boeing to provide a crew optimization service and to work with the cargo
carriers in developing future freighter
aircraft programs.
Aviation Capital Group announced the
$2.3 billion order for 20 Max 8s, taking
its total number of direct purchases for
the type past 100 units. Another leasing
group, GECAS, ordered thirty-five 737800 converted freighters.
Boeing also landed a couple of significant
new support contracts. Xiamen Airlines
became the first Chinese carrier to sign up

for its optimized maintenance program, as
well as simulator services for its 737 fleet.
Primera Air signed a contract to have global
fleet care coverage for its 737s.
Airbus received a commitment for 60
of the newly rebranded A220-300 (formerly the Bombardier C Series). The
agreement—worth almost $5.5 billion at
list prices—was signed with a new U.S.
airline being backed by a group of investors led by JetBlue founder David Neeleman that will reportedly operate under
the name Moxy.
“The A220 will enable us to serve thinner
routes in comfort without compromising
cost, especially on longer-range missions,”
said Neeleman. “With deliveries starting in
2021, we will have ample time to assemble a
world-class management team and another
winning business model.”

SkyX touts long-range unmanned aircraft,
charging stations, and autonomous ops
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Embraer’s E-190-E2

MARK WAGNER

Drone service data provider SkyX is mak- equipped with a variety of sensor packing its Farnborough Airshow debut as part ages, including high-resolution visual
of the Ontario Aerospace Pavilion (Hall 4, spectrum, lidar, optical gas imaging,
Stand 4640). The SkyX system combines a and thermal imaging.
SkyX was launched a year ago and
long-range VTOL aircraft, remote charging
stations, and a custom-built operating sys- already has three long-term customer
tem to enable autonomous flight wherever contracts, is in discussions with leading
there is cellular telephone signal coverage. international energy companies, and is
The system already has been tested building its 24th aircraft. Most of the
on a 102-km beyond visual line of company’s flights are at altitudes below
sight flight (BVLOS) in Mexico that was 400 feet agl.
remotely controlled from Toronto. The
Customers are charged for the
company’s next-generation UAS, Sky- actual distance flown and, separately,
Two, will have even greater range and
for the reports. The company’s most
payload capabilities.
unusual contract to date was wildlife
CEO Didi Horn stressed that SkyX is a
patrol and poaching prevention in a
data company, not a drone manufacturer. large, remote, and hot area in the MidThe legacy, all-electric SkyOne aircraft dle East that cannot easily to accessed
flies at speeds of approximately 100 kph
by ground vehicles.
for one hour and during the course of that
Horn said the “X” charging stations,
hour can garner 20,000 to 30,000 geo- distributed every 80 to 100 km, give
referenced images.
SkyX aircraft virtually unlimited range.
Synchronizing the data into time and “We are the only company with a VTOL
space makes it easy to locate anomalies, aircraft that transitions to the more effiwhich are then analyzed and presented cient fixed-wing flight and combines that
to a customer in a report. Reports can be
with remote charging stations. We don’t
generated in as little as one hour.
really need to return to home. We could
The Mexico flight involved patrolling
in theory set up a flight that is 1,500-km
a pipeline, where 102 anomalies were
long with a number of X stations and that
noted along 150 km. “That pipeline is
is something a basic quadcopter could
usually monitored by one man on horse- never achieve.”
back due to the terrain. We were able
Horn said such long flights are necto accomplish in one hour what would essary to patrol infrastructure such as
have taken one person more than one the proposed Keystone XL Pipeline that
week,” said Horn.
will run from Canada to the U.S. Gulf
SkyX can add predictive analytics of Mexico. “We can cover the entire
to the data in its reports to add value, distance with a couple of airplanes in
such as snow cover and how it is likely two to three days tops. No other systo degrade rail and pipelines, Horn said. tem can do that with such accuracy,”
SkyOne and SkyTwo aircraft can be
he concluded.
M.H.

Meanwhile, Airbus signed an agreement worth approximately $2.5 billion
with an undisclosed customer for eight
A350-900 widebodies. Separately, International Airlines Group’s low cost, longhaul division Level ordered another two
A330-200s for around $477 million and
for delivery in 2019.
The European airframer also won new
narrowbody business. Japanese low-cost
carrier Peach Aviation purchased a pair of
A321LRs for around $260 million. These
two aircraft will be upgrades from a batch
of 10 A321 Neos covered by a 2016 purchase agreement.
In the engine sector, CFM International
announced around $880 million worth
of new support business with contracts
from Comair, Starlux, and Loong Air.
Rolls-Royce sealed a support deal with
Philippine Airlines for Trent XWB powerplant on its A350XWBs. Pratt & Whitney booked an order from China Southern
Airlines to supply the APS3200 auxiliary
power unit for 104 new A320s.
n

continued from page 1

E-Jet takes big bite
out of market
Another big Embraer customer from
the Americas that doesn’t operate under
the same constraints—Brazilian carrier
Azul—signed an LOI for a firm order
for 21 E195-E2s. Led by JetBlue founder
David Neeleman, Azul already operates 63
E-Jets and holds a separate firm order for
30 E195-E2s.
More E2 business yesterday came in
the form of an LOI for 12 E190-E2s and
purchase rights for a further 12 from Switzerland’s Helvetic Airways. Zurich-based
Helvetic also holds conversion rights, in
its case for the E195-E2—the largest of
the three-member E2 family.
Scheduled for service entry next
year, the E195-E2 drew its Middle Eastern launch customer on Tuesday, when
Kuwait’s Wataniya Airways inked a firm

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

order for 10 of the E2 family’s biggest
member. The contract, valued at some
$650 million, includes purchase rights for
another 10 of the same model, potentially
raising its value to $1.3 billion. Wataniya
plans to take its first airplane in 2020.
Embraer expanded its geographic presence in Africa as well, selling its first E175
on the continent to Mauritania Airlines.
The Western African carrier inked a firm
order for two of the jets. The contract
calls for deliveries to take place next year
and for Mauritania to configure the airplanes in a 76-seat layout.
Finally, a firm order for three more
E195-E2s and purchase rights on
another two came from an unidentified
Spanish operator, while Danish lessor
Nordic Aviation Capital signed an LOI
for three E190s.
Including Monday’s order from United
Airlines for 25 E175s scheduled for delivery next year, Embraer by the end of the
day announced contracts covering 300
airplanes worth $15.3 billion.
n
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Bedek freighter conversions
support Amazon Air growth
by Charles Alcock

Israel’s Bedek Aviation
lays claim to supplying
three quarters of
Amazon Air’s cargo
conversions. The
company’s strategic
plan is to develop
Airbus and Boeing
conversions, and
introduce them to the
market “when the time
is right.”

Bedek Aviation Group, Israel’s aircraft MRO in 2014, is responsible for both commerand conversion specialist, has expanded cial aircraft MRO and conversions. Prior
capacity to generate unlimited slots to sup- to this, he headed IAI’s Lahav Division,
port Amazon Prime Air’s operation in a lim- which carries out operational upgrades
ited time frame, a senior official told AIN on of fighter and trainer aircraft, for 10 years.
the eve of Farnborough Airshow.
He joined IAI in 1981, after concluding his
“As of today, 75 percent of the Amazon service in the Israeli Air Force.
Prime fleet is comprised of Bedek’s cargo“In 2017, we were the first and only [cenconverted aircraft,” said Yosef Melamed, ter] to receive the 737-700NG cargo converthe group’s executive vice president and sion certification, and now our focus is to
general manager. Industry sources put complete 737-800 program development,
the size of Amazon Air’s freighter fleet at expected during the third quarter. We are
26 Boeing 767-300s as of June 30, with an certain that this milestone will be reached
average fleet age of 23.8 years and four air- as we use OEM development methods,
craft planned or on order.
which evolved through years of operation
Italy’s Elettronica Group and Spain’s Indra
Middle Eastern country.
Bedek (Chalet A29) has a long his- at our business-jet aircraft division.”
are showcasing their jointly developed new
ADRIAN uses data fusion techniques
tory of developing aircraft conversions,
This division helped develop the
EuroDIRQM direct infrared countermeasures
from multi-spectral sensors—including
together with its aircraft, engine, and Gulfstream G100, G150, G200, and
to protect aircraft from shoulder-launched EO/IR, acoustic, and radio-link intercepcomponent MRO businesses and has G280. “The G280, alongside previous
heat-guided missiles (Manpads). The sys- tor—for detection and identification funcbeen serving the aviation industry since business-jet models, illustrates IAI’s
tem uses the latest Quantum Cascade Laser tions. A reactive and adaptive jammer
the early 1950s. The company is also a key strength and capability as an OEM to
technology that the partners say represents interrupts the remote-control link of the
element in the original creation of Israel develop, certify, and deliver new aircraft
a significant step forward from conventional
platform without interfering with commuAerospace Industries (IAI).
models successfully and in line with marsemiconductor lasers.
nications and navigation systems being
“Bedek has converted hundreds of aircraft ket demand,” he said.
Elettronica (Hall 1, Stand 1366) also is used in the same airspace.
during the last 35 years. Most of them are
“Our main competitor in the mediumworking to protect against lethal threats
The diverse electronic warfare group
still operating, with no airworthiness direc- large segment is Boeing,” Melamed said.
to civil airspace from unmanned aircraft also is highlighting its Edge escort jamtives issued concerning the conversion,” “However Bedek managed to convert
systems with its Anti-Drone Interception ming solution for multiple airborne applihe said. “All conversions [are] designed more than 75 percent of the 767 cargo
Acquisition and Neutralization (ADRIAN) cations. The system, which consists of
and converted within IAI, using our highly fleet. On the small-aircraft segment, there
system. The company is supplying the an autonomous pod configuration, is
skilled engineering force. The supplemental are few other competitors, and our prodtechnology to Italian air and land forces, intended to create a safe corridor for multype certificates for the conversions are cer- uct shows high reliability and cost effecas well as to the military of an undisclosed tiple-mission aircraft.
C.A.
tified by the CAAI, FAA, EASA, CAAC, and tiveness to our satisfied customers.” n
other civil aviation authorities.”
In 2017, Bedek showed continuous
growth in the conversions business, and
performed a record number of 767-300,
747-400, and 737-700NG conversions. “Our
conversion business growth carries on in
2018, as we expect to fill all our 767-300
and 737-700 conversion slots, and to certify
the 737-800 conversion, which is expected
during the third quarter of 2018,” he said.
In order to meet the market demand
for cargo conversions, Bedek has also
established remote conversion sites in
Central America and China.
“As a world leader of cargo conversion
in the past 35 years, Bedek’s strategic plan
is to continue to develop cargo conversion for Boeing and Airbus platforms, and
introduce them to the market when the
time is right,” he said, likely a reference
to Bedek’s mooted development of A320/
A321-type[iv] conversions, understood to
be the first variants in the OEM’s portfolio that Bedek will tackle.
In addition, Bedek’s capabilities include
aircraft conversions to refueling airtankers.
“Most of our customers use the conversion grounding time to perform maintenance tasks, replacements of engines or
With a fleeting glance, you might be forgiven for thinking this first-generation C-130H is an example of the current-generation C-130J, but the
landing gear, and avionics installations
J-model has six-blade propellers, while these props have eight. The aircraft’s Rolls-Royce T56 engines now sport the NP2000 propeller from
such as satcom [and] flat panel displays.
UTC Aerospace Systems, which to date has installed new prop sets on seven LC-130Hs belonging to the 109th Airlift Wing, New York Air National
The conversion does not require engine
Guard (ANG), and two C-130Hs—including this aircraft—of the 153rd Airlift Wing, Wyoming ANG. The company has also been awarded a contract
modification,” he said.
to upgrade 24 U.S. Navy/Marine Corps C/KC-130Ts. Offering increased low-speed thrust and reduced noise and vibration levels, the NP2000
Melamed, who was appointed to his role
was first fitted to the E-2 Hawkeye/C-2 Greyhound fleet starting in 2004 and is soon to be adopted for P-3 Orions.
D.D.

MARK WAGNER

EuroDIRQM defends against Manpads

New Look for an Old Warrior
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Bombardier Atmosphère
takes CRJ to higher plane
Bombardier Commercial Aircraft
unveiled its new Atmosphère cabin for
the CRJ 900 regional jet aboard an aircraft in launch customer Delta Air Lines
livery on Monday afternoon at the Farnborough Airshow. The “fourth generation”
RJ cabin features larger overhead luggage
bins, in-seat power, improved connectivity options, mood lighting, and a larger,
handicap-accessible lavatory.
Together the upgrades present a “maximum branding opportunity,” the Canadian airframer said. The cabin is the result
of two years of internal studies and work
and extensive consultation and feedback
from airline customers and passengers,
said Bombardier Commercial Aircraft
president Fred Cromer.
“Larger aircraft get the attention, but
smaller regionals are the workhorses,” he
said, calling the new cabin “a game changer.”
Norman Jordan, CEO of Zodiac Aerospace, the Safran subsidiary which collaborated with Bombardier’s design team

on the cabin, said his company accomplished the goal of accommodating fullsized roll-on luggage “wheels first” in the
first class cabin by “doing creative things
inside the bins” with latches and other
hardware to maximize space. The same
size luggage will fit sideways in the main
cabin, reducing the need to check bags and
thereby expediting turn times.
Dan Pietrzak, managing director of
fleet transactions at Delta, which has
ordered 20 CRJ 900s, said he’d seen the
cabin mockups at different stages during
development, but “to see it today for the
first time as a completed product was very
impressive.”
Asked if the interior would be made
available for Bombardier’s Q400 twin
turboprops, Cromer said the decision
would be based on “what makes sense for
customers, passengers, and the industry.”
Bombardier (Chalet A5) forecasts
deliveries of 5,750 large regional aircraft
between now and 2036.
n

Qatar’s charter division
welcomes newest offering
by Mark Phelps

MARK WAGNER

Qatar Executive and Gulfstream chose the
opening day of the Farnborough International Airshow to reveal Qatar’s latest executive jet—a brand-new Gulfstream G500.
Qatar Executive (Chalet C24) is the private
jet charter division of Qatar Airways Group,
and group chief executive Akbar Al Baker
took the opportunity to express his enthusiasm for the newest model in his fleet.
“We are excited to be unveiling our first
Gulfstream G500 at this year’s Farnborough International Airshow. With its many
advanced features, this ultra-modern
aircraft will enable us to offer our global

Scott Neal, left, Gulfstream SVP of
worldwide sales, and Qatar Airways Group
CEO Akbar Al Baker celebrate the upcoming
delivery of Qatar Executive’s new G500.
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clientele unprecedented levels of service,”
said Al Baker. Gulfstream president Mark
Burns added, “We look forward to continuing our partnership with Qatar Executive as
its G500 enters service later this year.”
Powered by Pratt & Whitney Canada
PW814GA engines, the G500 is among the
quietest and most efficient business jets in
the industry. Its range connects city pairs
such as Istanbul-Cape Town; Los Angeles-London; and San Francisco-Tokyo. Its
cabin technology includes not only the latest
in connectivity and in-flight entertainment
options, but its environmental systems
enable low cabin altitudes and comfortable
humidity levels, ensuring the highest levels
of passenger comfort even on long flights.
Qatar Executive expects to receive eight
of the 25 additional new aircraft it has on
order between now and the end of next
year. Its current fleet includes 13 Gulfstream and Bombardier jets, including five
Gulfstream G650ERs—the flagship of the
Savannah, Georgia airframer. The G650 has
a range of 7,500 nm and its cabin technology is among the most advanced available.
Qatar Executive also recently
announced it will soon be opening new
dedicated charter offices in Shanghai and
Moscow to meet the demands of clients
in these regions.
n
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DAVID McINTOSH

by James Wynbrandt

Fred Cromer, left, Bombardier Commercial Aircraft president, and Daniel Pietrzak, Delta Air
Lines managing director, fleet transactions view the newest regional jet interior as a “game
changer.” The Atmosphère design is the result of two year’s research and internal work.

New Saab anti-ship missile is ready to go
Having announced that it was developing
a fourth generation of its RBS15 anti-ship
missile last year, Saab has begun promoting the weapon on the international
stage this week at the Farnborough
Airshow. Development was formally
launched with a development contract
from FMV, the Swedish defense material
administration, in March 2017. A month
later, another contract was awarded covering initial production, with deliveries
expected in the mid-2020s.
Known as Gungnir—Odin’s spear in
Norse mythology—the new iteration of
the missile uses the same form factor
as the current RBS15 Mk 3 but has new
systems that provide improved capability
and a range increased to more than 300
km (186 miles). RBS15 was developed for

use in Sweden’s archipelagoes along the
Baltic coast and is particularly effective in
littoral scenarios.
The current third-generation missile
can fly sophisticated attack profiles that
permit the weapon to use the cover of
islands and coastal features to mask its
approach. Saab’s new version will expand
on this capability, and also have the ability
to attack land targets.
Built by Saab (Outdoor Exhibit 14) in
partnership with Diehl Defence of Germany, the RBS15 serves with the forces of
Croatia, Finland, Germany, Poland, Sweden, Thailand, and an undisclosed nation.
There are land-, sea- and air-launched versions. The air-launched subvariant of the
RBS15 Gungnir is referred to as the RBS15
Mk 4 (Air).
D.D.
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Simulator manufacturers
are enjoying bumper sales
by Rick Adams
Only five years ago, 50 full flight simulators (FFSs) represented the historic total
annual output for all producers. The simulator industry is now approaching a combined 100 new FFSs a year.
Market-dominating CAE (Chalet A30),
which reported 35 FFSs sold in its Fiscal
Year 2013, has delivered 50 trainers in
each of the past two cycles after its alltime high of 53 in 2016. What’s different
now is there are two strong competitors
in L3 Commercial Aviation (Chalet A15)
and Textron-owned TRU Simulation +
Training (Chalet L2), each pushing the
20-FFSs-per-year mark. L3 incorporates
remnants of Thales Training and Simulation, as well as Singer-Link’s former commercial division. TRU is an amalgam of
Opinicus Corporation and Mechtronix,
formed in 2014.
Of the approximately 1,600 simulators
in service worldwide, more than 700
were produced by Montréal-headquartered CAE, including more than 250 FFSs
in the company’s 50-plus training centers.
The company recently announced three
new devices to be deployed in Spain: a
Boeing 787 and an Airbus A350 for the
Madrid center and a Boeing 737NG in
Barcelona. It also unveiled a joint venture with Avianca in Colombia (three
new simulators) and an Airbus A320
for Haneda Airport as part of a training
agreement with Jetstar Japan.
“The airline market is certainly looking for more capacity to deal with their

training needs,” said Nick Leontidis,
CAE’s group president, civil aviation
training solutions.
“The business has been growing at a
high pace,” acknowledged George Karam,
vice president and general manager for air
transport simulation at TRU. “The order
books are full for the aircraft OEMs, and
the fundamentals of the business remain
very good.” Karam attributes TRU’s market growth to relationships with Boeing
(Chalet B6) on the 737 Max and 777-9
platforms and its status as an approved
supplier with Airbus (Hall 1, Stand 1105).
TRU’s most recent sales are ATR 72-600
simulators to Japan Air Commuter and
Ansett in Australia.
Airline flight simulation “has gone from
a duopoly to now having three main players, including two of them backed by major
multinational corporations,” Karam added.

Flight-simulation Enhancements

Basic flight simulation technologies
such as visual and motion systems have
changed little in recent years, and with
multiple viable competitors, it’s a highly
price-competitive buyer’s market. Karam
said manufacturers are focusing on ancillary enhancements such as brief-debrief
capabilities, competency-based lesson
plans “to make training sessions as efficient as possible for airlines,” and environmental simulation elements such as
air traffic control audio.
Mitesh Patel, L3 Commercial Aviation

Karam said TRU offers a similar capability, though not yet branded, using
evidence-based training data “with the
mindset of not overwhelming the instructor with raw data,” but rather highlighting
overall airline trends.
“One of the things we’re seeing is customers requesting more capability on lowlevel devices to be able to offload training
from the full flight,” said L3’s Patel. They
have recently qualified two devices to
European Aviation Safety Agency (EASA)
FNPT Level II which feature visual systems but no motion and “flow down a
lot of the software from the full-flight for
fidelity and use simulated hardware to
keep the cost down.”
In April, CAE announced the 600XR
Series flight training device (FAA Level
6), which features a “representative flight
deck” and “fully tactile cockpit with exact
panel positioning.”
Hamme, Belgium-based Euramec
L3 products train 1,000 pilots per year. Current
infrastructure could add 250 more to the total. NV (Hall 1, 1395) plans to launch FNPT
II-level training devices for the Boeing
vice president, training systems, said 737NG and Airbus A320 with partner
more attention is being paid to the Wright Brothers Flight Technologies
instructor station, including “how infor- (Harbin, China), according to Bert Buyle,
mation is presented and adding more Euramec president and CEO. They are
repeat displays for the instructor so you
also producing six FNPT II/CAAC Level 5
can actually see what’s going on in the
trainers for the Civil Aviation Flight Unicockpit.” One example: replicating the versity of China (CAFUC).
pilot’s view of the head-up display (HUD).
CAE and L3 also deliver ab initio trainEarlier this year, CAE debuted a data ana- ing, including the ICAO-developed Multilytics-driven system, branded RISE, which crew Pilot License (MPL) and the more
Leontidis expects will “give insights into
traditional Airline Transport Pilot License
potential areas for improvement. It helps (ATPL). Colin Rydon, training, safety
the instructor in objective assessments of and compliance v-p, for L3, thinks MPL
all the critical maneuvers the pilots have “made many people cautious and nervous
to demonstrate proficiency on.” Launch because it was perceived as a cheaper
customer AirAsia has conducted about 200 product. In reality, it is an evidence-/comRISE-oriented training sessions since the petency-based product about delivering
system’s introduction in February. Jetstar a more suitable, better-prepared pilot for
Japan will be the second early adopter.
the modern flight deck.”
n

Upset recovery training deadline looms
After more than a decade of discussion,
the deadline for extended envelope
training—also known as Upset Prevention and Recovery Training (UPRT)—is
rapidly approaching. The U.S. FAA’s rule
on “enhanced pilot training” for Part 121
carriers is required to be implemented
by airlines by March 12 next year. A similar rule from EASA is expected by April
2019. The rationale behind the training is
to reduce loss of control in-flight (LOC-I)
incidents, which account for nearly half
of aviation fatalities.
An estimated half of pilots for the four
major American carriers have been trained
to date using flight simulators modified
with new beyond-stall aerodynamic models provided by Airbus, Boeing, and Bihrle
Applied Research. The models enable the
aircraft to go 10 degrees past critical angle
of attack, versus previous training which
stopped at the first indication of stall warning or stick-shaker.
“It has to be introduced correctly by the
instructor. The simulator stall modelling is
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a drastic change for pilots in seeing what
the actual stall behavior of the aircraft
would be,” said Randy Brooks, vice president of training and business development for Aviation Performance Solutions
(APS), which provides train-the-trainer
UPRT services for United and Delta Airlines, among others.
If the aircraft drag is correctly modelled, “You’re going to lose 3,000 to
5,000 feet of altitude, and it shakes much
more violently,” said Brooks. Some test
pilot reports indicate the current simulator aero models are still not as violent
as the real aircraft can be. Brooks said
the aircraft also begins to exhibit some
lateral instability, rolling right or left after
the stall.
“Even with the improvements, which
make it a lot more realistic, it still isn’t
exactly the way the airplane would be,”
Brooks noted. “There are some things you
need to see in a no-kidding airplane which
will show you some of the aerodynamics
which are missing in the simulator.” R.A.
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Simulators from TRU, such as the ATR trainer, above, have expanded the simulator landscape
once dominated by products from CAE, such as the Level 6 600XR flight training device, below.
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GE delivers a new GEnx durability upgrade
by Chris Kjelgaard
GE Aviation (Outside Exhibit P2) is
ramping up production of a new durability upgrade it certified early this year
for GEnx-1B engines and—having delivered 14 sets of the upgraded hardware
to Boeing 787 operators for installation
in their in-service GEnx-1Bs by early
June—expects to complete retrofitting
the upgrade throughout the in-service
GEnx-1B fleet within the next two years.
“At this point, essentially everything is
finished in terms of the design work from
a performance and durability perspective
and it is now in production,” Kathy Mackenzie, general manager of the GEnx program, told AIN. “It went into production at
the end of last year and we have incorporated it into MRO [visits]. We have delivered 14 into MRO, and by the end of this
year, we’ll be into full production,” both
for retrofitting GEnx-1B engines already
in service and in new-production engines.
The new durability upgrade—which
includes modifications to the GEnx-1B’s
high-pressure turbine (HPT) first-stage
nozzles and blades, as well as its combustor lining and fuel nozzles—will offer upgrade.”) On the other hand, very few some cooling impingement air on the
operators of GEnx-1B-powered 787s Boeing 747-8s are based in the Middle East. back faces of the fuel nozzles,” said
approximately 30 percent more time on
Mackenzie. In the combustor liners, GE
wing, according to Mackenzie. It follows
GEnx-2B Upgrades
changed the thermal barrier coating and
an earlier, less major durability upgrade The new durability upgrade for the modified the cooling-air pattern to prothat GE introduced along with its PIPS II GEnx-1B and GEnx-2B incorporates vide a greater flow of cooling air. The new
performance improvement package for the
design and hardware changes in four areas
design introduced 3D-aerodynamically
GEnx-1B and PIP package for the GEnx-2B of the engine, according to Mackenzie. shaped cooling-air holes into the lining.
powering the Boeing 747-8 four years ago. The upgrade—which is neutral in terms The design placing the holes “more delibGE managed to incorporate the first, incre- of the engine’s fuel-burn performance
erately” throughout the lining and also
mental durability upgrade into every engine
and efficiency—was made possible by GE
adds more holes. “The 3D shaping allows
in the in-service fleet within two years and engineers’ ability to make design (and/or us to disperse the [cooling] air more effisimilarly expects to complete retrofitting hardware) changes to the HPT first-stage ciently,” she said.
the new durability upgrade package in all nozzle so that it does not require as much
The rest of the compressor-bleed coolin-service GEnx-1B-powered 787s—there compressor-bleed cooling air as did the ing air, which is now not required by the
were 414 such aircraft in service by early previous design, she explained.
HPT first-stage nozzle, is directed instead
June—within a two-year period, she said.
Instead, some of this cooling air is
to the first-stage HPT blades. As with the
GE Aviation also completed certify- redirected to the fuel nozzles and the
combustor liner cooling-air holes, GE has
ing the new durability upgrade for the combustor lining. In the fuel nozzles, changed the geometry of the cooling-air
GEnx-2B, the sole-source engine type for “We added some coating and we changed holes in the turbine blades to provide
the Boeing 747-8, a month after it had certified the upgrade for the GEnx-1B, according to Mackenzie. For GE Aviation this was
a natural and relatively easy task to undertake because both GEnx versions “have the
same high-pressure system,” she said.
As it is doing for the GEnx-1B, GE
will incorporate the durability upgrade
into all new-production GEnx-2Bs by
the end of this year. But while it is now
providing sets of hardware to Boeing 787
operators for retrofitting their GEnx-1Bs
during MRO shop visits, it will not do so
in the near term for retrofits of GEnx-2Bs.
According to Mackenzie, this is because
GE Aviation designed the new durability
upgrade with 787 operations with particularly harsh environments in mind, given
that major carriers based in the Middle
East operate some of the largest fleets of
787s and are among the largest customers
for the GEnx-1B. (The package is infor- The GEnx-1B has won about a 65 percent share of the Boeing 787 propulsion market to date,
mally called the “hot and sandy durability and nearly 90 percent in the last 12 months, claims GE.
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more 3D shaped dispersal of the cooling
air over the blade boundary layer. GE also
incorporated five air-cooling pathways
within each first-stage HPT blade, where
the previous design provided three, and
gave each blade a thermal barrier coating
of a different type than before.
Even before the GEnx-2B and GEnx-1B
display the time-on-wing benefits that
the new durability upgrade is expected to
confer, the two engine models are already
demonstrating respectable robustness
and reliability in service, according to
GE. Two years ago GE fixed an ice-crystal ingestion issue that affected both the
GEnx-1B and the GEnx-2B as well as an
engine inlet lining abrasion problem that
some GEnx-1B engines experienced.
To date, the time-on-wing GEnx-1B fleet
leader has achieved just under 5,000 flight
cycles and some 25,000 flight hours, while
the highest-time GEnx-2B has achieved
almost 6,000 cycles and 30,000 hours
on-wing, according to Sergey Kofman, GE
Aviation’s marketing manager for the GEnx
program. About 500 GEnx-2Bs are now in
service. The GEnx-1B is achieving dispatch
reliability of 99.96 percent in service, while
the GEnx-2B—which powers a four-engine
aircraft—is achieving 99.92 percent. GE
Aviation expected total GEnx-1B in-service flight hours to be nudging the 10
million-hour milestone by the time the
Farnborough show began, Kofman said.
GE Aviation does not expect to have any
problems in meeting Boeing’s increased
engine-delivery requirements when the
manufacturer increases its monthly 787
production rate to 14 from 12 today. “We
have met all of their delivery requirements
and we are supporting their requirements
on time,” said Mackenzie. At a Boeing
production rate of 14 787s a month, “we
probably will do nine to 10” of those, customers having selected Rolls-Royce to
power the rest with the Trent 1000.
The GEnx-1B has won about a 65 percent share of the 787 propulsion market
to date “and nearly 90 percent in the
last 12 months,” according to Mackenzie. GE Aviation now has a backlog of
more than 400 aircraft shipsets for the
GEnx-1B, which she claims is demonstrating 3 to 3.5 percent lower fuel burn
than the Rolls-Royce Trent 1000 Package C engine for the 787. For the 787-10,
“Boeing hasn’t published results yet, but
we think [the GEnx-1B] is 1.5 percent
better” in terms of fuel burn. “That also
translates to [more] payload and longer routes, which we have been able to
exploit with airlines on the revenue line,”
said Mackenzie, noting that Qantas operates its record-setting Perth-London
non-stop flight with Boeing 787-9s powered by GEnx-1B engines.
GE Aviation also claims the GEnx-1B
offers dramatically better reliability than
the Trent 1000 Package C, even before
the new GEnx-1B durability upgrade
enters commercial service. “We anticipate [a market for] another 1,800 aircraft
over the next 20 years,” said Mackenzie.
“We will get 1,200 of those.”
n
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Russia facing
new military
aircraft woes
by Reuben F. Johnson
The late April announcement that India
would no longer be a partner with Russia
on the Sukhoi Su-57 program has raised
questions about what the future is for
Russian military aerospace. The newest
design from the long-time fighter designer
had been billed as the next-generation
evolution in Russia’s aviation industrial
complex and was intended to be Moscow’s
response to the Lockheed Martin F-22A.
However, delays in producing both a
new engine, the Izdeliye 129 design being
developed by a team of different Russian
aero-engine firms, and the new N036 AESA
radar being developed by NIIP in Zhukovskiy, had forced the program to make significant compromises. The initial versions of
the aircraft are being manufactured with
the same Saturn/Lyulka 117S/Al-41F-1S
engine and NIIP N035 passive (PESA) Irbis
radar set that are installed in the Su-35.
“A consequence of this current situation has had the Russian Aerospace
Forces (VKS) senior commanders asking
‘what does this [Su-57] aircraft do for me
that the Su-35 does not,’” a Russian aerospace analyst in Moscow told AIN. “Not
only is there not a constituency within
the armed forces promoting the Su-57,
but there are also no champions for it
within Russian industry itself as there
are no major orders for the aircraft, so—
unlike Su-35—it has no possibility to generate positive cash flow.”
At this time the number of Su-57s on
order amounts to only 12 units, to be
delivered to the VKS. The aircraft was
deployed in late February for a brief set of
demonstration missions with the Russian
forces in Syria in what was criticized as little more than a PR move, but the specialists that AIN spoke to stated that the real
capability of the aircraft cannot be demonstrated until a new engine, radar, and avionics suite are flown, tested, validated, and
have entered full-scale production.
“No one can say how long all of that
might take,” said several of the specialists
AIN spoke with.

Sukhoi Su-35
There are active efforts to sell aircraft
that are currently in production to export
customers. The Su-35, which had previously been sold to China’s People’s Liberation Army Air Force (PLAAF), has been
employed in some of its first operations.
The PLAAF has been one of the Russian
industry’s most important and primary
cash-generating customers for more than
25 years, so the sale of the Su-35 to Beijing after many years of sales of Su-27 and
Su-30 models is part of an effort to retain
this customer for the immediate future.
The aircraft participated in some of the
recent flights that circled the Republic of
China (ROC, i.e. Taiwan) as part of a series
of activities designed to intimidate the
island nation. The PLAAF has thus telegraphed its intentions to make the Su-35
part of its spearhead operations aimed at
the ROC and other potential island targets
by flying the Russian-made fighter alongside the Xi’an H-6K bomber and several
other ELINT and AEW&C platforms.
PLAAF Su-35s have also been seen flying into Novosibirsk/Tolmochevo airport
on a refueling stop en route to Moscow
recently. This has sparked speculation
that the PLAAF is looking to acquire more
Su-35s and is exploring options to modify
the configuration of the aircraft currently
in their inventory.
The publicity of the sale to the PRC
has been part of the campaign that
Moscow employed to sell the Su-35 to
Indonesia. The Indonesian Air Force
had been operating a mixed fleet of
Su-27s, Su-30s, F-16s and the intention

Tu-160M2
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has been to use the Su-35 acquisition as
the beginning of a process to modernize the force.
By far the most important potential
sale for Russian industry at present is
what is being called “version 2.0” of the
Indian Medium Multi-Role Combat Aircraft (M-MRCA) tender.
The original, earlier tender was supposed to establish a production line for
118 fighter aircraft to satisfy the govern-

Izdeliye 30 engine
ment’s “Make in India” requirement.
France’s Dassault Rafale was selected
in 2012, but no production line was ever
put in place in India and in the end, New
Delhi simply procured 36 of the fighters
off-the-shelf from the production line
in Bordeaux. This has left the Indian Air
Force with a 118-aircraft (or greater) deficit in addition to the 127 Su-57s that would
have been procured for that program and
now must be acquired elsewhere.
Responses to the RFI for this second
run at M-MRCA were submitted on July
6, 2017. The Russian bid will be for a new,
updated version of the MiG-35 that was
proposed in the original tender process.
This aircraft will include several improvements over the previously proposed aircraft. These include a newer variant of the
Phazotron Zhuk-MA AESA radar set with a
new generation of transmit/receive (T/R)
modules. The T/R modules are likely to
be still based on Gallium Arsenide (GaAs)
technology but will be smaller and larger
in number than the previous modules.An

increased-thrust variant of the existing
Isotov/Klimov RD-33MK engine pushes
the thrust rating up just below 10 tonnes.
Increased use of composite materials in
the aircraft structure makes the airframe
lighter and capable of carrying more fuel
and weapons systems.

Long Range

On March 30, retired Lt. Gen. Anatoliy
Zhikarev, commander of all long-range
aviation for the VKS from 2009-2016,
gave an interview on the new, modernized
Tu-160M2 program to Russia’s Nezavisimoye Voyennoe Obozreniye (Independent
Military Review). He said there will be
major improvements in the aircraft over
the previous variant, making it a “longer
arm” of the VKS’s strategic bomber force.
He explained that the key to the new
Tu-160M2 design configuration is a
next-generation set of integrated, onboard
electronic systems. This includes an electronic warfare suite that “reduces the aircraft’s RCS [radar cross-section]” and that
also includes “an airborne EW system that
can determine the identity of any attacker,
its range, its course, or angle of attack. The
system can be set in automatic mode or
can be engaged manually to jam the radar
set of an adversary, or it can project the
firing trajectory of an incoming missile—
infrared or radar-guided.”
The EW is so effective, he claimed, that
the Russian VKS will be confident enough
to engage its bomber force in direct combat while air defense threats exist in
theater. He contrasted this with the U.S.,
which “used tactical missiles and cruise
missiles to take out air defense assets in
Yugoslavia and Iraq and then [only once
those air defense units were neutralized]
committed their strategic bombers.”
The overall picture is one in which Russia’s combat aviation still has a stable of
viable combat platforms and customers
looking to acquire these kinds of assets.
What remains to be seen is how much longer these previous-generation platforms
can be “stretched” into the current day
and beyond before they begin to show
signs of obsolescence.
n
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VRT500 mockup
shown for the first
time at HeliRussia

With two prototypes flying in the program, the MC-21 airliner is attracting dozens of Western vendors, including cabin interior suppliers.

Irkut’s MC-21 continues flight testing ops
by Vladimir Karnozov
Between the current and previous shows
at Farnborough, the MC-21 airliner project made huge progress. A paper bird back
then, the next-generation narrowbody jet
from Russia’s Irkut is busy undergoing
flight tests on two prototypes, with a view
to certification next year.
The baseline MC-21-300 will serve as
the platform for a family of aircraft. It was
designed as a direct replacement for the
Tu-154B/M, which had a production run
of more than 1,000 from 1972 to 2013. To
enhance passenger comfort, the company
increased the fuselage diameter from 3.80
to 4.06 meters yet kept six-abreast seating.
The standard MC-21-300 accommodates
163 travelers (16 first class and 147 economy), about the same as the older type.
Unfortunately, however, the MC-21 has
arrived somewhat too late for its mission.
When it acquires type certification in
2019, most airlines that previously operated Tu-154s will have already replaced
them with Airbus A320 and Boeing 737
family aircraft.
Yet the manufacturer is confident
that its innovative design will perform
better than its Western rivals and that
it will have a production run to match
the Tu-154. Irkut claims 175 firm orders
(with prepayments made) and 150 commitments. IrAero is the only airline to
have signed a direct purchase contract,
while Aeroflot, Red Wings, Angara, and
Alrosa intend to acquire their airplanes
via lessors such as Aviacapital-Service
(AKS), Ilyushin Finance (IFC), and Vnesheconombank (VEB).
Along with Iran and North Korea, Russia is under U.S. sanctions under CAATSA
(Countering America’s Adversaries
Through Sanctions Act). As of the middle
of last month, it was not yet clear to what
extent CAATSA would apply to the MC-21.
There are no indications that the U.S. vendors are winding back their participation
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in the project beyond a relatively small
reduction they had in 2014-2015, following
the Russian annexation of Crimea. Since
the MC-21 comes from the famed fighter
manufacturer, logic requires that the West
should be interested in seeing Irkut focusing on civilian programs rather than military.
The MC-21 program has attracted dozens of vendors from the West. The UK
aerospace industry is involved in the project through work on the cabin interior,
flight simulation, parts supply, and so on.
United Technologies is contracted to supply 50 Pratt & Whitney PW1431G-JM turbofans. Apart from operable prototypes, these
will power at least 20 deliverable examples.
Starting from 2021, customers can
choose between the P&W and Russian
Aviadvigatel PD-14. So far, 13 of the latter
have been completed, and three more are
due by year-end. All of these are destined
for trials at testing rigs and mounted on
an Ilyushin Il-76LL. Since late 2015, the
test bed has been flying with an experimental PD-14 on one of the quad’s engine
pylons, in lieu of the original D30KP turbojet. The first MC-21 with the indigenous
powerplant should fly in the second quarter of 2019.

Milestones Timeline

After a spectacular rollout on June 8,
2016, attended by hundreds of airline
representatives and media members, the
first operable prototype proceeded to its
maiden flight on May 28, 2017. In October 2017, MSN001 was ferried 4,500 km
(2,430 nm) from the manufacturing plant
in Irkutsk to the Ramenskoye aerodrome
near Moscow. After some 40 sorties, the
airplane went for maintenance and alternations, a process that lasted until April
this year. According to the manufacturer,
the flight trials so far cover assessment of
takeoff and landing performance, as well
as flight characteristics at various throttle
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settings, involving a critical engine intentional shut-down and re-igniting.
The second airframe is intended for
ground testing. In a semi-disassembled
form, it was transported from Irkutsk
to Zhukovsky for trials at Russia’s Central Aero Hydro-Dynamics Institute
(TsAGI). On Christmas Eve, the institute
reported completion of the structural
tests on MSN002’s all-composite wing
box, whose strength measured up to the
expectations. Early this year, TsAGI commenced a series of tests on a wing console specimen for mass production, in a
number of flight configurations including
with retracted and fully extended leading-edge slats.
The second operable prototype rolled
out from the final assembly shop and into
the hangar of the nearby flight test station in March this year. Apparently, the
original schedule saw some delays, which
were necessary to introduce design
changes following results of the initial
testing on the first operable prototype.
The second flying prototype flew almost
exactly a year after the first one; MSN003
took to the air on May 12 with test pilots
Vasily Sevastianov and Andrei Voropayev at the controls. The flight lasted one
hour and seven minutes, during which
the crew attained an altitude of 3,000
meters (10,000 feet) and accelerated to
216 knots while attesting functioning of
control surfaces, landing gear, and various onboard systems.
Work is in progress in Irkutsk on three
more airframes, including a pair of fully
operable prototypes and an airframe for
fatigue testing (MSN005).
In May the plant received a set of
wings from Ulianovsk for the first production airframe. If the program proceeds to plan, there is a good chance an
MC-21-300 will be at the next Farnborough airshow, in 2020.
n

The Russian Helicopters VRT500
mockup made its HeliRussia debut
in June. The single-engine helicopter
is designed to have a 3,500-pound
gross weight (1,600 kg) and seat up to
five people or carry 1,600 pounds (730
kg) of cargo. Its coaxial rotor system
enables the rotorcraft to accelerate to
135 knots (250 km/h) and range to 464
nm (860 km).
The design comes from the little-known startup VR-Technologies
design bureau “in cooperation with an
international team of engineers.” According to Russian Helicopters, the VRT500 is
to become the first lightweight rotorcraft
in its product range. At HeliRussia 2018,
the VRT500 was demonstrated in fullscale mockup form. Russian Helicopters
says structural tests on the rotor system
are ongoing. Aerodynamic testing will
begin shortly. The first operable example
is expected to roll out in 2019, with first
flight occurring later in that year. Serial
production will be set up at the Russian
Helicopters’ plant in Ulan-Ude, which currently makes the Mi-8/17 series.
The design is attracting interest from
both within and outside Russia, said
Russian Helicopters CEO Andrei Boginsky. “Agreements on strategic partnerships with some of those have been
signed, as part of our effort to promote
the new helicopter into the global marketplace,” Boginsky said. “According to
our estimates, we will sell about 1,000
such rotorcraft, and this would enable
us to take a 15 percent market share in
the global market for helicopters with
gross weight below two [metric] tons.”
Boginsky explained that Russian
Helicopters decided to embark on
the VRT500 project believing that this
class will be the most popular in the
future, and already accounts for some
18 percent of the worldwide fleet.
Alexander Okhonko, general manager at VR-Technologies, believes that
about 700 such rotorcraft can be sold
and delivered through 2030.
For its part, Russian Helicopters parent corporation Rostec issued a statement expressing its commitment to the
project. Through the VRT500 program,
Rostec aims to enter the market for
lightweight helicopters in a big way.
“The VRT500 has superb flight and
technical performance. Coupled with
an attractive price, these shall ensure
success of this new design in both the
domestic and international markets,”
said Anatoly Serdyukov, industrial
director with Rostec.
The VRT500 will be offered for passenger, cargo, and VIP transportation,
as well as for training and medical
evacuation. V.K.
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Thales is sustaining growth
in aerospace and defense
by Guillaume Lecompte-Boinet
French industrial giant Thales believes that
its aerospace and defense business will
continue to grow profitably in the coming
years. In a recent presentation to financial
analysts, the group—which specializes in
avionics, radar, and air traffic management
(ATM)—announced a sales growth target
of 3 to 5 percent over the period 2018-2021.
The defense and security division,
which accounted for around 50 percent of
2017 sales (€16 billion/$18.6 billion), will
grow at an average rate of 4 to 6 percent
while the €6 billion aerospace division
will grow at 2 to 3 percent.
In terms of EBIT margin, aerospace will
go from 10 percent in 2017 to 10.5 to 11
percent in 2021. The Defence and Security
business unit will reach 11.5 to 12.5 percent compared to 10.9 percent last year,
the company forecasts.
“Our turnover has grown 20 percent
since 2014, and we are on the same path
for the near future,” said Patrice Caine,
Thales CEO. “We want to grow profitability in a sustainable way and grow faster
than the market.”
Thales (Chalet D7, Innovation Zone
3699, and Hall 1, Stand 1102) puts
innovation and new technologies at
the top of its priorities. A further 25
to 30 percent growth of its self-funded
R&D investments is scheduled to reach

around €1 billion in 2021 (compared
to €797 million in 2017). “We have top
priorities to face digitalization challenges,” said Caine, listing connectivity,
big data analytics, artificial intelligence, and cybersecurity among those
challenges. Most of these domains
could concern the group’s aerospace
and defense activities. For example,
Thales wants to accelerate its R&D in
air traffic management (ATM) and to
optimize the insertion of UAVs into
commercial air traffic. This goal will
need big data and artificial intelligence
(AI) technologies, it believes. The new
systems will be able to recalculate
trajectories in real time by exploiting
all the data generated by avionics and
ground-based facilities.
Thales, which is showing its recent
ATM and UAV insertion developments
at Farnborough 2018, has a turnover of
around €800 million in ATM and other IT
solutions, accounting for 10 percent of its
global Defence and Security business unit.
Connectivity and autonomous flights
are also topics for the Farnborough show.
The company will showcase some new
developments in single-pilot operations
(SPO) systems, which could allow operators to reduce the number of pilots in commercial aircraft to one instead of two.

Cockpit systems account for 63 percent of Thales’s avionics business unit’s revenues.
“SPO is a very important revolution,”
said Caine. To reach this goal, the CEO
thinks it will be necessary to combine a
human brain with AI, while keeping a second pilot on the ground to cover for any
failure of the pilot in the cockpit (a heart
attack, for example). The future SPO
aircraft will be capable of autonomous
remote flight, believes Thales. “All the
technologies are mature, and if airframers launch a call for tender, Thales will be
able to answer by the end of 2018,” said
Caine. Thales forecasts that SPOs and
UAVs could generate €3 billion in new
business by 2030.
In-flight entertainment (IFE) and
connectivity will also be important topics for Thales at Farnborough. It wants
to emphasize its worldwide number-two
ranking in this business (after Japan’s

French airframe-component maker boosts presence in North America
Figeac Aero (Hall 4 41152), a French air- plans to expand the workforce at the site
frame-component manufacturer, inaugu- through 2023, when it is expected to employ
rated a new factory in Hermosillo, Mexico, approximately 700 people, according to
last May. This 8,500-sq-m (91,493-sq-ft) communications director Nicolas Geneteaud.
facility, where Figeac Aero has invested
This new factory is part of the company’s
€20 million ($23.3 million), is producing plan to expand its presence in the Americas.
light-alloy parts for Boeing Dreamliner 787 It bought a facility in Wichita, Kansas, in 2014,
passengers doors.
where it produces parts for Boeing. Under
These parts are shipped to a nearby fac- a contract signed last year, Figeac Aero is
tory belonging to French company Latécoère, machining and making surface treatments
which is responsible for the 787’s passen- for the large wing parts of the Boeing 777X.
gers doors. Figeac Aero Mexico currently “Being in Wichita is very practical, because
employs 160 people, and that number will
we are close to all our partners and customgrow to 200 by year-end. The company ers, like Spirit Aerosystems, Textron, Triumph
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or Bombardier,” added Geneteaud. In 2016,
Figeac Aero opened a commercial subsidiary
in Dallas, Texas, employing five people.
Figeac Aero, funded and run by JeanClaude Maillard, is a fast-growing company.
Revenues grew from €162 million in FY2014
(ending March 31) to €370 million in 2018, a
128 percent increase in five years. Airframe
manufacturing accounts for 87 percent of the
company’s revenue. Figeac’s main customer is
Airbus, with 59 percent of the turnover coming
from Airbus commercial programs, followed
by Safran (12 percent). Boeing accounts for
only 4 percent of the revenues, but that number will grow with the recent 777X contract.
For the future, the growth scenario is to
reach a turnover beyond €650 million. This
increase will be mainly driven by the rampup of A350XWB, A320neo, and Leap engine
programs. The Boeing 787, Bombardier
Global, and Embraer E2 are also expected to
boost growth. Figeac Aero won several contracts last month: a €21 million contract for
titanium sheet metal parts for the A320neo
and a $300 million contract to supply large
aluminum and titanium parts to the Embraer
E2 program.
G.L-B.
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Panasonic) with its InFlyt360 and FlytLive solutions. The group had a turnover
of €760 million in the IFE sector last
year, which was 23 percent of the total
avionics business unit turnover. Thales
sees an average growth rate of 3 to 4 percent in IFE deliveries up to 2021. Higher
single-aisle aircraft production rates
and lower twin-aisle aircraft production
growth has affected demand, however.
The company anticipates that growth
in the connectivity sector (internet on
board), will be three to four times higher
than that in the IFE field, due to strong
demand from passengers and a faster
adoption of Ka-band technology versus
Ku-band, said the company. By 2025, it
forecasts new revenue of €1 billion ($1.6
billion) with connected IFE platforms
and services.
Cockpit avionics and other aircraft
equipment and services, which account
for 63 percent of the avionics business
unit’s turnover, will be highlighted at
Farnborough as well. Thales will show
its Avionics 2020 cockpit to emphasize
“the use of digital in avionics for a more
versatile, connected, cyber-secured avionics solution,” a Thales spokesperson
explained to AIN. The commercial transport market remains strong with the
ramp-up in production at Airbus and Boeing, and 4 to 5 percent growth in deliveries
up to 2021. In the business aviation sector,
Thales is supplying most of the relevant
OEMs with full fly-by-wire systems, satcom equipment, and electrical systems.
The French group sees slow and steady
growth in deliveries, with a 2 to 3 percent
rate up to 2021.
Future growth will be rather lower
in the military arena (zero to 1 percent) and helicopter segment (one
to 2 percent). “There’s a slow market
recovery in helicopters, with a rise of
the super-medium segment and a fall of
heavy ones,” commented Gil Michielin,
executive v-p avionics.
Regarding Brexit, Caine said that the
impact will be “marginal for Thales; most
of Thales UK’s customers are from the UK
or from outside of the EU. And most of
our suppliers come from the UK or the
Middle East and Asia.”
n
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Boeing Global Services
unveils a refreshed strategy
by Dan Catchpole
Stan Deal, head of Boeing Global Services (BGS, Chalet B6), has been through
more airports and had more meetings
with customers than he can recall, since
operations started at the aerospace
giant’s newest revenue division in June
2017. But Deal told AIN he doesn’t plan
to slacken the pace—for himself or for
BGS—anytime soon. “Processes are
speeding up, and bureaucracy is going
down,” Deal said.
Starting last year, Boeing reorganized its
sales teams, integrating services with commercial airplanes and defense sales teams.
Now, sales teams, which are organized by
market segment, can pitch airplanes and
services to airlines, lessors, and governments. That even includes services provided by Boeing’s subsidiary companies.
“We have an integrated sales team that is
selling both airplanes and services,” Deal
said. The company’s leadership “thinks
that was very important,” he added.
That coordinated approach makes for
a much stronger pitch, said Gene Cunningham, head of global sales for Boeing
Defense. “We can show customers how
we can get them better [operational]
availability at a lower cost.”

Spares Coverage

The new approach includes better integration of Boeing’s spares distribution.
In May, the company announced its plan
to pay $3.25 billion for KLX’s aerospace
segment, which claims to be the biggest
independent distributor of fasteners,
consumables, and chemicals to aerospace OEMs and aftermarkets. Boeing
also agreed to take on $1 billion in debt
as part of the sale.
The purchase gives Boeing control over
four of the biggest spare part suppliers in
the market: KLX, Aviall, and Boeing’s proprietary spare parts services for commercial and for defense.
“With the KLX acquisition, they are the
undisputed gorilla in the spares market,”
said Kevin Michaels, managing director of
the AeroDynamic Advisory consultancy.
And it is a big market—with annual
revenue estimated at $19 billion for the
commercial side.
Success in the spares market depends
on scale and service. But there is tension
between the two, Deal acknowledged. If a
supplier gets too big, it risks losing focus
on customer service. Too much focus on
service and a supplier risks not being able
to grow. “Right now, I think the tension’s
right,” Deal said.
BGS’s capability center “is worried
about driving efficiency and execution”
for spares distribution, while its market
profit center focuses on sales and customer satisfaction, he said.
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While Boeing has not announced plans
to merge its spares businesses under one
roof, it is spending money to streamline
and better align operations.
“We are driving to the most efficient
delivery and management system for any
part we handle,” he said.
To that end, the company is in the midst
of IT and system upgrades. Enterprise software by German business-computing giant
SAP is the backbone of the upgrades.

New Opportunities

Deal said he is working closely with the
heads of Boeing’s other two revenue
divisions—commercial and defense—to
find new efficiencies and opportunities.
That includes the APU joint venture
announced in early June by Boeing and
French engine manufacturer Safran.
The agreement, which is expected to
close in the fourth quarter of the year, is
the latest in Boeing’s move down the supply chain. Deal said decisions to vertically
integrate are made together by Boeing’s
leadership, which includes him, Boeing
CEO Dennis Muilenburg, CFO Greg Smith,
Commercial Airplanes CEO Kevin McAllister, and Boeing Defense CEO Leanne Caret.
“We make all those decisions together
on forward-looking vertical integration,”
Deal said.
The new entity will make parts for the
assembly line as well as the aftermarket,
but it will be part of BGS once it clears
regulatory review. “Don’t over-interpret
where it sits organizationally,” Deal said.
Boeing’s vertical integration is focused
on activity that commercial, defense, and

Stan Deal,
head of Boeing
Global Services

We have an
integrated sales
team that is selling
both airplanes
and services.”
services can benefit from. So, where a unit
sits matters less now than if the company’s activities were strictly siloed.
The Safran joint venture likely ended
up under BGS because “I had a more
dominant team working on it,” Deal said.
Placing the new entity under BGS could
help the new division’s revenue, which
grew by 5.5 percent in 2017 to total more
than $14.5 billion. The pace is expected to
be even greater this year, he added.
BGS began with a big goal. When
Muilenburg announced the new division
in 2016, he said the company planned to
more than triple services revenue to $50
billion in less than a decade.
“They have this ‘BHAG’ [big hairy audacious goal] of getting to $50 billion. They
can’t get there without turning wrenches
at some point,” Michaels said.
“If they’re serious about getting to [$50
billion], it has to be through acquisition”
of some key MRO providers, he said.
But Deal said that is not a major target
for expansion.
So far, Boeing has largely eschewed
providing commercial MRO services.

Its biggest operation is a JV in Shanghai.
Boeing has a far greater presence on the
defense side, and has room for expansion
at its major defense MRO facility in San
Antonio, Texas, Deal said.
On the commercial side, “we are much
lighter,” he said. The company often subcontracts for work on heavy checks, he added.
“We are going to continue to be a smart buyer
[of contract services] in that area versus a
large aggregator buying MROs.”
Boeing sees other pathways to expanding services revenue. BGS organizes its
offerings into four service capability
areas: parts, engineering and modifications, training, and digital. The company
is expanding its presence in all four areas,
Deal said. “Every two weeks I’m looking at
investments we can make organically to
grow those capabilities, while I also keep
an eye and equal focus on the [diverse]
inorganic opportunities.”
For example, in April, Boeing delivered
the first converted 737-800 freighter to
operator West Atlantic Group in Sweden.
The owner is GECAS.
Meanwhile, Boeing subsidiary Jeppesen
is beta testing an upgrade to its FliteDeck
Pro app. If it proceeds smoothly, it will be
finalized this month, Deal said.
BGS’s digital aviation and analytics
segment had annual revenue of about $1
billion in 2017, and it expects to be able to
expand revenue 10-fold.
Even so, the entire digital market is too
small to make a huge difference in Boeing’s bottom line, Michaels said.
The $50 billion target “is not realistic,”
and likely was meant more for internal
consumption, to push employees to be
creative as they got Boeing Global Services off the ground, he said.
Investors likely see the number as
aspirational, said Ken Herbert, Cannacord Genuity’s lead aerospace analyst. “I
don’t think anyone is holding them to the
actual number.”
n

Mecaer America takes pride in UTC-supplier status award
Mecaer America, Inc. (MAI), a subsidiary
of Mecaer Aviation (MAG; Stand 1460),
recently attained UTC Aerospace Systems
Supplier Gold status.
To achieve this status in UTC’s (Stand
OE4) program, Mecaer America meets the
following criteria: the company did not have
any quality rejections for the last 12 months;
it ranks above a six out of seven on the UTC
internal customer satisfaction survey; 100
percent of its deliveries were on time for the
past 12 months; and the company received
more than 80 percent on the UTC supplier
health assessment.
“We are honored to have received this
award from UTC,” said Chris O’Neill, president of MAI. “This is recognition of the efforts
and success of all the employees at MAI and
could not have been achieved without their
continuous and uncompromised focus on

\

July 1 8 , 2 0 1 8

\

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

delivery, quality, and professionalism. Congratulations to the entire MAI team. I always
knew we had a great group; now our customers recognize it too.”
MAI’s facility in Montreal, Quebec, is
75,000 sq ft and functions as MAG’s design,
development, qualification, and manufacturing center for fully integrated fixed- and

rotary-wing aircraft landing gear systems.
Through UTC and MAI’s business relationship, the latter supplies UTC with major landing
gear assemblies for Gulfstream models including the G450/G550, G500/G600, and G650.
These products include complete nose gears,
main gear shock absorbers, retract actuators,
side brace locking actuators, and uplocks. S.C.
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Choosing ATR’s solutions generates $1 million of savings annually,
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backlog, operator base, investor’s opinion and residual value retention.
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Cockpit connectivity
could save up to $15 billion
by Chris Kjelgaard
The global airline industry could save
$14.9 billion a year on operational and
maintenance costs and reduce its CO2
emissions by 21.3 million metric tons

a year by 2035 by universally adopting
broadband connectivity linking the cockpits of every commercial aircraft with
operations and maintenance control

centers on the ground, and also with air
navigation service providers.
That is the key finding of a report
authored by Alexander Grous of the
Department of Media and Communication at the London School of Economics
and Political Science (LSE), in partnership with aviation satcom services provider Inmarsat. The report, titled Sky
High Economics: Evaluating the Economic Benefits of Connected Airline
Operations, represents the second part
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of a three-part series on the potential
economic benefits of having every airliner fully enabled for digital air-ground
broadband communications. It identifies various potential cockpit connectivity-related benefits for airlines, ranging
from saving fuel and reducing the airline industry’s environmental impact to
slashing the number of flight delays and
cutting maintenance costs by enabling
predictive maintenance. The savings
would benefit airlines’ operations services, maintenance ops control, and
airline ops control functions, as well as
air traffic management operations and
airspace usage.
Inmarsat is sponsoring the LSE “Sky
High” research because “a lot [of airlines] are struggling to make the business case for putting connectivity on
aircraft. They’re re-inventing the wheel
and trying to come up with benefits
that other airlines have already quantified,” Frederik van Essen, senior v-p
of Inmarsat Aviation, told AIN.

Wide-ranging Economic Benefits

Rather than cockpit connectivity providing just one major commercial benefit
and various other small ones, “my takeout from the report is that a lot of little
things add up to a big number” in terms
of operational savings for airlines, said
van Essen. However, cockpit connectivity includes two particularly important
general benefits for airline operations:
helping airlines avoid flight delays, cancellations, and diversions; and allowing
them to minimize the impact of each
flight delay, diversion, or cancellation
on their overall flight operations.
“We are seeing now that more forward-looking airlines are beginning to
implement systematic tools and even
use artificial intelligence to minimize
the ripple effect,” said van Essen. “But
to do that you need as much granular
data as possible about the operation.”
Such information must be “available
instantly” to allow airlines to “take
decisions on the spot and inform [all
affected departments] immediately and
globally,” he said.
Citing one recent example of how
cockpit connectivity has benefited one
particular airline, van Essen said that as
a result of using Inmarsat’s SwiftBroadband-Safety connected-cockpit link for
operations and safety communications
to the flight deck, Hawaiian Airlines now
is able to update its flight plans instantly
rather than prepare them 24 hours in
advance, as it used to.
Hawaiian’s ability to do this, which
allows the airline to let its pilots know
at all times the exact spreads of the
ash clouds from the active Kilaeua and
Mauna Loa volcanoes, has enabled the
FAA’s Honolulu Air Route Traffic Control Center to allow all of Hawaiian’s
flights to take off, while the FAA has
grounded many flights by other carriers
from Hawaii’s airports as a result of the
volcanic activity.
n



Rolls-Royce, TCS eying a digitized future
by Neelam Mathews
Rolls-Royce India (Hall 4 Stand 41394,
Chalet Row D 3), along with partner Tata
Consultancy Services (TCS, Hall 1 1320), is
expanding future data innovation opportunities in India with the establishment of R2
Data Lab in Bangalore. “It looks at capturing, sharing, and analyzing data across RollsRoyce so that new products and services
can be developed to deliver further value
to customers, improve existing services,
and create new areas of growth,” Aparna
Srivastava, spokeswoman for Rolls-Royce
India, told AIN. The workforce currently
stands at 30 data scientists and engineers
and eight application developers, and that
number will be increased to 100 by year-end.
Rolls-Royce and TCS have been working
in partnership on engineering services since
2010. TCS recently opened a new customer
delivery center in Derby, UK, dedicated to
servicing Rolls-Royce. It will also provide
support from its Global Delivery Centers
Rolls-Royce sites across the UK, Germany,
Nordics, Canada, Singapore, and India.
Rolls-Royce’s track record of its data
gathering and analyzing includes its
Engine Health Monitoring system that has
helped improve management of the engine

R2 Data Lab in Bangalore is a partnership between Rolls-Royce and Tata Consultancy Services.
fleet around the world, while significantly
reducing disruption for its aerospace customers. Recent initiatives such as Intelligent Engine Lifing provide an accurate
assessment of part life consumption and
fast and frequent maintenance forecasting
and fleet risk assessment.
Neil Crockett, chief digital officer at
Rolls-Royce, said at the launch: “This is an

example of how we intend to unleash data
innovation through collaboration. TCS is
an outstanding partner with experience
in delivering a flexible and agile platform
capability across different markets.” The
digital transformation for Rolls-Royce will
be supported by TCS’s “Connected Universe” Platform—a platform-as-a-service
offering that accelerates the development

and deployment of internet of things (IoT)
applications. As part of the agreement,
TCS will provide IoT digital platform
capability, allowing data to be captured,
shared, and analyzed more quickly across
Rolls-Royce so that new products and
services can be developed at a fast pace.
This will enable Rolls-Royce to use data
to innovate within all of its businesses and
collaborate more effectively with partners
and customers.
“We are creating a ‘digital thread’ from
design to manufacturing and through to
in-service use to after-market, with the
ultimate goal of catering to customer
needs in a new and more efficient way,
said Kishore Jayaraman, president, RollsRoyce, India and South Asia.”
Rolls-Royce has numerous projects
aimed at implementing its digital strategy
holistically. It is, for instance, upgrading
its manufacturing sites worldwide and
making use of augmented reality on shop
floors to enhance safety, maintenance,
and performance.
On another note, Tata Sons is consolidating businesses across aerospace and
defense under a composite Tata Aerospace
and Defense (Tata A&D). The new company
will leverage capabilities across the group,
bringing weapon systems, land mobility,
sensors, and command, control, communication, and more under one umbrella. 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
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Boeing eyes the lion’s share
of $15 trillion service market
by Gregory Polek
Boeing projects the commercial aircraft
services will generate $8.8 trillion out of a
$15 trillion market over the next 20 years,
as balancing growth between advanced
and emerging economies, innovation
and productivity, and increasing aircraft
replacement needs become even more pronounced in the coming years. According to
the company’s 2018 Current Market Outlook, released Tuesday, the world economy
will see an average 2.8 percent GDP growth
while passenger numbers and cargo traffic
measured in revenue ton kilometers each
rise by 4.2 percent. Meanwhile, as load
factors continue their upward climb—the
measure of average aircraft loads rose from
76 percent to 81 percent over the past five
years—passenger traffic measured in revenue passenger kilometers (RPKs) will
increase by 4.7 percent.
Boeing expects another “very strong”
passenger market again this year, following eight years of growth above average trends over the past four decades of
some 5 percent. Based on data from the
International Air Transport Association,

BCA’s market analysis places RPK
growth this year at 7 percent and cargo
growth at 4 percent, while total profit
reaches $34 billion. IATA expects airlines to carry 4.3 billion passengers this
year while registering a record composite load factor of 82 percent.
Speaking with reporters at Boeing’s Seattle-area offices in late June, Boeing Commercial Airplanes managing director of market
analysis Darren Hulst noted that the balance
in growth between mature and emerging
markets and an annual middle class population increase of 160 million have resulted in
a “structural change.”
“The bar is shifting where the trend is
moving from a 5 percent norm to closer to
a 6- or 7 percent norm,” said Hulst. “The
other piece that’s obviously helping us in
2018 is the fact that this will be just the
second year in a row where we actually
see a synchronized expansion globally
from a GDP standpoint. Whereas some
markets globally have been in recession,
now we’re seeing that expansion across
all the markets.”

Hulst noted that 10 years ago, advanced
economies accounted for 70 percent of
all capacity. They now account for 55 percent, reflecting the trend toward market
balance Hulst sees as so indicative of the
industry’s health.
Meanwhile, measures of industry
productivity—stage lengths, load factor,
and aircraft utilization—all continue
to surge. Over the past 10 years, average stage lengths have risen 12 percent,
from 1,030 nm to 1,150 nm; load factor
has increased from 76 percent to 81 percent; and daily flight hours per aircraft
has risen 13 percent, from 7.8 hours to
8.8 hours. A further measure of productivity—market stimulation—has generated 2,000 new city pairs in the past year
alone. “Quite frankly, the number-one
region for new market expansion in
terms of city pairs served is actually
not the emerging markets. It’s actually
Europe,” said Hulst. “Almost 30 percent
of all new city pairs in the last year are
markets to, from or within Europe…A
lot of it has to do with Ryanair…Wizz
Air…the LCCs in the region.”
Finally, Boeing expects the need for
replacement airplanes, both in the single-aisle and widebody markets, to double
over the next five years. In the single-aisle
category, roughly 200 airplanes a year
reach 25 years of age; by 2023, that figure
increases to 500 aircraft a year. Today,

some 100 twin-aisle aircraft a year turn
25 years old; by the mid-2020s that figure
doubles to 200, according to Boeing.
In terms of fleet breakdown, out of
42,700 deliveries over the next 20 years, 73
percent will involve single-aisle airplanes
accounting for 55 percent of the $6.35
billion in delivery value, according to the
CMO. Widebodies, estimated to account
for 19 percent of deliveries, amount to
39 percent of all delivery value. Freighters, which would account for 2 percent of
deliveries in terms of units, will represent
4 percent of the value, while regional jets,
at 5 percent of unit deliveries, account for
2 percent of value.
In geographic distribution, Asia will
account for 40 percent of all deliveries,
while North America and Europe take
another 20 percent each. The Middle East
and Latin America will each account for
about 7 percent, while Russia/Central Asia
and Africa each account for about 3 percent.
For the first time, the Boeing CMO
includes value of commercial aviation services, the majority of which involve ground
and cargo operations worth $4.665 trillion
over 20 years. Next, maintenance and engineering account for $2.365 trillion, flight
operations $1.115 trillion, marketing and
planning $540 billion and corporate and
external functions $145 billion.
Among possible exogenous influences
on the forecast, Hulst said the imposition
of tariffs globally won’t significantly affect
passenger traffic but that a resulting disturbance to trade could change the cargo
outlook. “It might change the mix between
business and leisure travel, but we’re not
seeing new barriers erected in terms of bilateral restrictions on flights,” he explained.
“There might be a yield implication but I
don’t think a traffic demand [effect].
“So far, the tariff scenarios are on the
order of magnitude in the next year or
two of less than two-tenths of a percent
on GDP growth…but that’s really short
term. You’d have to see a really sustained
impact on the GDP side to really see that
flow through to [passenger] traffic.” n

NEWS note
Raytheon is launching the Raytheon
Explosives Detection System (REDS)
for detecting explosive chemicals.
Available for use in airports, government buildings, or for screening access
to other public locations, REDS uses
non-invasive radio frequency waves to
detect the tiniest amounts of explosives
inside laptops, backpacks, shoes, and vehicles, preempting major threats to the
aviation industry and the general public.
In 2017, the U.S. Transportation Security
Administration found 198 prohibited items
hidden in luggage. Also in 2017, the U.S.
and UK banned large electronic devices
in the cabins of airliners flying into their
airports as part of enhanced security measures, and laptops were banned from carry-on luggage on several airlines.
T
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Germany’s Lilium Jet
is one of several GoFly
competitors that has a
flying prototype. Pratt
& Whitney recently
joined Boeing and
other sponsors of the
GoFly competition. The
grand-prize winning
project will receive
$1 million in funding.

GoFly air-taxi competition racks up funds
by Chris Kjelgaard
The project organization administering the
$2 million, two-year GoFly competition to
create a personal device able to fly a human
20 miles safely—without recharging or
refueling and using VTOL or near-VTOL
capability—is hoping to attract additional
corporate sponsors in the wake of Pratt &
Whitney’s sponsorship of the $100,000
Disruptor Award for the most innovative
team in the competition.
Announcing P&W’s sponsorship of
the GoFly Disruptor Award at the Farnborough Airshow yesterday, P&W president Robert Leduc said, “Encouraging
the advancement of flight is a natural fit
for our business. We have been on the
front lines of innovation for more than
90 years and we are excited to see what
the participating teams will develop,
test, and successfully execute during
this competition.”
Gwen Lighter, founder and CEO of the
GoFly Prize organization, told AIN that,
while “we have been very lucky to create
such a strong network of sponsors” of
the competition, “we certainly believe
there is always room for growth. We will
keep an eye out [for potential additional
corporate sponsors] to provide support
to the teams” as the competition moves
into its second phase, which will award
$50,000 prizes in March 2019 to four
teams judged to have built the best prototypes. GoFly’s network includes various companies and more than 20 trade/
professional organizations.
Judges from Boeing—the GoFly
competition’s grand sponsor, which is
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providing all the prize money except
for P&W’s $100,000 contribution—and
other organizations chose 10 winners in
June from 164 teams from 33 countries
that entered the phase 1 conceptualdesign stage in September 2017. Now,
Phase 2 calls for teams to register their
participation by December and produce
prototype vehicles by February for evaluation by the judges. After the judges
have awarded the four Phase 2 prizes
next March, the competition will move
into its final phase.
Phase 3 will involve a flight-readiness
review in September 2019, followed by
a final fly-off competition later in the

fall, at which point the judges will award
four final prizes: the $1 million grand
prize for the best overall fly-off score;
a $250,000 prize for the quietest compliant entry; another $250,000 prize
for the smallest compliant entry; and
Pratt & Whitney’s $100,000 award for
disruptive advancement.
“It is important for people to know
that teams don’t need to be Phase 1 winners in order to enter for phase 2,” said
Lighter, pointing out that in addition
to all 164 original competition participants, Phase 2 is open to entirely new
participants as well. In fact, the competition theoretically allows entirely

No shortage of projects for a passenger drone
An increasing number of the experimental
air taxis and flying cars under development have taken to the air in prototype
form and are now being flight-tested.
Among the projects already flying are
those from well-backed but secretive California company Joby Aviation; Lilium Jet
from Germany; the Intel-Daimler Volocopter,
an autonomous vehicle that has completed
manned test flights in Germany and will be
trialed in Dubai’s five-year Autonomous Air
Taxi program; Kitty Hawk/Zephyr Airworks
Cora from New Zealand; Airbus Vahana
autonomous drone; and Chinese EHang
184 air taxi drone, reportedly set to begin
passenger-carrying operations in Dubai in
the near future.
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These projects and various others under development—such as the
planned Mobi-One autonomous, tilt-wing
project from Detroit Aircraft Corporation
subsidiary Airspace Experience Technologies’ and Passenger Drone’s Autonomous Passenger Drone—are purely
electrically powered and take-off and
land vertically, but several other projects
now under development are powered
more conventionally.
While the conventionally powered projects also offer VTOL or STOL performance,
the aircraft rely primarily for propulsion not
on electrical power stored in batteries but
instead on the high power densities available from internal-combustion engines

new entrants to apply to enter the final
Phase 3 stage, though Lighter noted that
because only six months will elapse
from Phase 2 ending next March until
the Phase 3 flight-readiness review takes
place in September 2019, there is “more
of a timeframe issue,” which might effectively rule any new participation out at
that late stage.
While only Boeing and P&W are
providing the GoFly competition’s
cash prizes, the project’s sponsors are
supporting the competition in many
ways, according to Lighter. Some companies are providing funding for program costs, while others are providing
a long list of individual “masters and
mentors.” Masters give monthly online
lectures to participating teams on various aerospace subject areas and mentors work directly with the competing
teams, providing tailored advice in
their respective areas of expertise to
assist the projects.
GoFly’s many trade/professional association sponsors—a list which includes
many aerospace-industry heavyweights,
such as the Royal Aeronautical Society, GAMA, AOPA, AIAA, EAA, AIA, the
Flight Safety Foundation, SAE International, and the International Council of
the Aeronautical Sciences—also provide support in many ways, according to
Lighter. This includes project mentors,
communication and outreach, and hosting lectures and conferences on GoFly
subject areas.
When the GoFly competition ends,
“The teams have the ability to take their
flying devices and commercialize them
in any way, shape, or form,” said Lighter.
“We suspect several teams will align themselves with larger companies, and many
teams will seek to commercialize on their
own. So we accept there will be the start
of a personal flying-device industry.”
Lighter’s GoFly organization “will continue to help and support the teams in any
way we can. Our purpose is to catalyze the
transportation revolution that low-cost,
efficient personal flying devices would
create,” she said.
n
powered by gasoline or avgas. One such
project, the PAL-V Liberty flying-car gyrocopter from the Netherlands, which is powered by two Rotax sport aircraft engines, is
displaying a production example this week
at the Farnborough Airshow. Another project, the Workhorse SureFly from the U.S.,
is powered by a hybrid gasoline engine
that generates electricity to power motors
which drive the aircraft’s fans and stores
some of the electricity in batteries to provide backup power.
Most of the projects already flying
must be taken seriously because they are
already being flight tested and in the near
future might achieve type certification,
while others have secured large amounts
of investor funding or directly involve
major aerospace OEMs.
C.K.

AESA radar and technology
are now indispensable
by Reuben F. Johnson

CROWN COPYRIGHT

Since the emergence of active electroni- on an airborne early warning and control
cally scanning array (AESA) radars in the (AEW&C) aircraft or ground-controlled
Saab Gripen E
1990s, their use has become an increas- intercept—is an attractive capability to
ingly central feature sought by the users have because of the speed at which today’s
of modern fighter aircraft. Not only is hav- combat operations take place. The AESA currently competing in India for what is
ing an AESA radar a first-order require- also allows an aircraft to engage and fire
still billed as the largest export fighter airment for most new models of fighters in on a larger number of targets, as well as craft sale in more than 30 years. The sale
production now, but this technology is hand-off targeting data to other aircraft.
should total more than 114 aircraft plus
also being inserted as a retrofit option to
anticipated follow-on orders.
upgrade aircraft already in service.
Current Blue Competitions
In place of the F-35, Lockheed Martin
Representatives of the U.S. and European The AESA models that are part of the latest is offering a revamped version of the F-16
radar producers have explained to AIN “off-the-shelf” fighters in production are the Block 50 with an entirely new internal,
that “an AESA is a real force multiplier in Leonardo Raven ES-05 that is installed in electronic infrastructure. This version
two respects. One is that the pilot is able the Saab JAS 39E, the Thales RBE2 Active of the 1970s-design fighter is designated
to become the manager of the battlespace Array on-board the current-production “Block 70” and includes NG’s AN/APG-83
with the significant increases in the ability Dassault Rafale, the Boeing F/A-18E/F AESA radar. The aircraft is roughly the
to track and manage targets. The other is Super Hornet’s Raytheon AN/APG-79, and same “F-16V” that Lockheed Martin is prothat the large number of T/R [transmit/ the Northrop Grumman (NG) AN/APG-81 posing to begin building once the producreceive] modules makes the antenna a
that equips Lockheed Martin’s F-35. These tion completes its move from Fort Worth,
multifunctional array. The fighter is now no
aircraft are in play in several markets—most Texas, to Greenville, South Carolina.
longer just tracking targets, but it is capable notably in Canada, where the current govDeveloped more than a decade ago, the
of conducting radar mapping, function as
ernment has ordered a full-up evaluation APG-83 was originally known as the Scalan ISR platform, and transmitting EW.”
and competition to replace the nation’s
able Agile Beam Radar (SABR) and was
The autonomy that an AESA provides— current F/A-18A/B models still in service.
intended as part of the upgrade package
freeing the fighter pilot from dependence
All of these aircraft except the F-35 are
for older F-16 models. Singapore, South
Korea, and the Republic of China are the
first three nations that are slated to have
this radar set installed to replace different
models of the older, mechanically steered
NG AN/APG-68 radar set.
Specialists at other radar design houses
question how effective the APG-83 can be
since the set depends on using the airflow
that cools the other avionics in the F-16
and then using an internal liquid-cooling module and heat exchanger that is
on-board the radar set itself.
“This has the advantage of not having
E-3D Sentry AEW&C
to plumb a liquid-cooling system into the
aircraft, as Lockheed Martin did with the
F-16E/F Block 60 for the UAE,” said a U.S.
airborne radar firm’s representative. “But
jet. Saab told AIN that it was “one of
The UK’s Royal Air Force has an aging
the question is whether or not that cooland only part-serviceable fleet of six E-3D the world’s leading suppliers of airborne
ing solution allows you to run the radar’s
Sentry AEW&C aircraft that have not been surveillance and air battle management
transmit/receive (T/R) modules at their
systems that are an ideal fit for the UK
upgraded in parallel with similar aircraft
maximum capacity because of the heat that
operated by the U.S. and jointly by NATO. and other nations.” The company added
they generate. Plus there are other questions
Something must be done, and some
that, “Saab would enthusiastically pursue
about whether the modules could be softobservers believe that the RAF wants to buy an open competition to replace the UK’s
ware limited in order to be in compliance
Boeing’s Wedgetail system based on the aging E-3D fleet.”
with U.S. government policy” on the export
737 airframe, without a competition. Two
Airbus Defence and Space also made a
of sensitive technology.
years ago, the UK chose the Boeing P-8 as pitch: “We encourage the UK to hold a comits new maritime patrol aircraft, also based
petition and we are exploring derivatives
GaN Advantage
on the 737 and without a competition.
of the Airbus A320 and A330 airliners,” the
AESA radars have been in use for more
In an unusual move, on July 3 the Par- company told AIN. A spokesman noted that
than 20 years and hence the technology
liamentary watchdog defense committee the A330 tanker was already in RAF service.
that is the basis for them is evolving. Most
published a letter sent by its chairman to Israel Aerospace Industries (IAI) could also
of the AESA models in production now
the UK Minister for Defence Procurement be a contender, with its Conformal Airborne
are based on Gallium Arsenide (GaAs)that warned against a sole-source bid for Early Warning (CAEW) aircaft based on the
based T/R modules. However, the emergAEW&C aircraft. There was “at least one Gulfstream G550 business jet.
ing standard now for these models of
highly credible alternative,” the letter
RAF chief Sir Stephen Hillier told AIN that
radars is the use of Gallium Nitride (GaN)
stated without further explanation.
the E-3D upgrade or replacement options
technology. GaN is more efficient than
That alternative could be the Saab were both under consideration. “We’ve
the roughly 40 to 43 percent signal genGlobalEye system, based on the Bom- done all the analysis that we need at this
eration/power consumed rating of GaAs
bardier Global Express 6000 business stage,” he concluded.
C.P.
radar modules, and it also generates less
heat and extends the range of the radar.

Controversy develops over RAF AEW&C
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Representatives from Saab pointed out
to AIN that the Indian request for proposals (RFP) calls out specifically that “the aircraft they procure must incorporate GaN
technology in the radar.” Although the
Leonardo ES-05 radar in the Gripen E being
produced for Sweden and Brazil has GaAs
technology, Saab is believed to be developing a GaN-based radar that could be offered
to India as part of its Gripen proposal.
What remains to be seen is how
resource-intensive or costly it would be
to retrofit GaN modules into the previous-generation AESAs already in service.
Most of the specialists that AIN has consulted agree that GaN is the way forward,
and eventually, all of the manufacturers will
have to incorporate some kind of technology-insertion regime into their production.
Both Russian and Chinese design bureaus
have been working on developing AESA
designs for their latest aircraft, but with
mixed results. Russia’s NIIP had developed a new N036 model for the Sukhoi
Su-57 fifth-generation fighter aircraft
program. However, the Su-57 has been
embraced neither by its domestic Russian
Aerospace Forces (VKS) nor by India, the
export customer that had been expected
to purchase it in large numbers.
Thus far, there are only 12 firm orders by
the VKS for the Su-57. The IAF team that
examined the aircraft assessed the radar
design as having significant technology
shortcomings that would make it difficult
to have in service on time. These included
not just problems with T/R modules, but
also software programming issues.
In the PRC, both the Nanjing Research
of Electronic Technology (NRIET), also
known as CETC No. 14 Research Institute
and the AVIC 607 Research Institute, the
Leihua Electronic Technology Research
Institute (LETRI) have been working on
AESA concepts. The Chinese design teams
are looking at both smaller, AESA designs
for the joint Chengdu Aerospace-PAC/
Kamra JF-17 fighter, as well as radar sets
for their new, stealthy-appearing aircraft:
the Chengdu J-20 and Shenyang FC-31.
The sources on details for these
designs do not always match, but the
overall performance of the Chinese
designs is an effective range that extends
as far as 170 km for targets that have a
three-sq-m radar cross-section and 200
km for targets that are five square meters.
The radar set for the larger J-20 is supposedly fitted with 1,000 T/R modules
and has the ability to track 15 targets in
track-while-scan mode while firing on up
to four simultaneously.
n
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Farnborough
salutes RAE
achievements
by Richard Gardner
Facing the main airshow site at Farnborough can be seen a familiar skyline
of office and industrial buildings, some
new, some truly historic. Among the
latter is the restored 1911 airship shed,
the famous wind tunnels, First World
War aircraft hangars, and just behind
them the original 1912 Headquarters
of the Royal Flying Corps, now home
to the Farnborough Air Sciences Trust
(FAST) Museum.
While the UK’s aviation attention this
year has been focused on the celebrations marking the centenary of the Royal
Air Force, April 1918 also saw the renaming of the Royal Aircraft Factory as the
Royal Aircraft Establishment. Over the
subsequent decades, the RAE became the
world’s single most productive center
for game-changing aeronautical research,
development, testing, and evaluation.
To mark this milestone, FAST opened
a major exhibition at its museum in May,
RAE100, to highlight some of the most
significant innovations from the list
of more than 300 that were identified,
spread across 30 areas of R&D activity.
This exhibition is being transferred to

The Royal Aircraft Establishment often
conducted research and completed tests on
aircraft such as the DH9A with its Liberty air
cooled engine in 1933 (above). In September of
1936, RAF Squadron Leader Ron Swain broke the
world altitude record when he departed RAE in a
modified Bristol Type 138A and reached 49,967
feet. in his pressure suit (right).

the heritage area at Farnborough International, situated in a pavilion near the
western end of the flight line, where it
will be open during the final three days
of the airshow. It will then return to the
museum, where it will be on view for the
rest of the year.
A book about the exhibition describing
in more detail the massive contribution
that the RAE scientists, technicians, and
test pilots made to aviation since 1918 will
be on sale at the FAST shop, which is open
throughout the show and situated in the
retail area near the Airbus static park.
The RAE provided the first formal
framework for structured aeronautical
specifications and component testing
from 1918 onwards and with the advancement in the development of engines, aerodynamics, aircraft controls, and structural
and materials testing, it led the world,
and the results were passed to industry.

Airborne radio communications developed at Farnborough transformed the
utility of military aircraft—and later civil
aircraft—while work on the first radar air
defense system in the late 1930s enabled
the RAF to win the Battle of Britain. Later,
the RAE’s pioneering work in aircraft
accident investigation also set a global
standard that continues to this day, with
the Air Accident Investigation Branch still
being based at Farnborough Airport.
Work on jet engine design and performance and supersonic developments

CAA to classify Farnborough area airspace as controlled
The UK Civil Aviation Authority (CAA)
announced last week it has decided to grant,
under an airspace change proposal, TAG
Farnborough Airport’s request for Class D
(controlled) airspace designation in its
surrounding area, subject to concessions
to the general aviation (GA) community.
This decision was made in the interests of
safety due to increased traffic at the airport,
according to the CAA.
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“This has been a long and complicated
application and we respect the concerns of
some sections of the GA community who have
opposed it,” said Jon Round, head of airspace
at the CAA. “However, we believe there is a
very real safety case for creating a known traffic environment in the vicinity of Farnborough
Airport to protect all airspace users.”
To accommodate GA access, two airspace blocks to the southwest and south
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of the airport will be classified as Class E
and identified as Transponder Mandatory Zones (TMZ), allowing access for
transponder-equipped aircraft without
the need for air traffic control clearance.
Radio-equipped aircraft that lack a serviceable transponder might still be able
to access these blocks through local
arrangement with Farnborough air traffic
control. ADS-B devices will be accepted
in place of transponders once considered
fully interoperable with ground-based
safety systems.
The new airspace is slated to become
operational in 2019, which the CAA said
is “the minimum necessary to contain the
international requirements for new performance-based navigation flight procedures”
being introduced at Farnborough Airport.
Farnborough will also be required
to collaborate on reasonable access
arrangements for gliders in three further
Class D airspace blocks in the vicinity of
RAF Odiham and Lasham Airfield. Officials at Farnborough said they welcome
the decision and will “carefully study the
CAA’s decision and recommendations as
we plan for the future.”
J.W.
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kept the RAE’s expertise at the heart of
all new British aircraft programs right up
to the 1990s. As early as the 1960s its scientists developed the first night-vision
goggles and low-light electro-optical
sensors and head-up displays, and later
still the first helmet displays. Terrain-following radar was originally perfected by
the RAE for use in the canceled TSR-2
low-level bomber, but was subsequently
adopted by the RAF for use in other
attack aircraft. Carbon fiber is another
RAE invention that is now to be found
in almost every new aircraft.
Less well known is the fact that by
1946 the RAE had evaluated and operated a 60-strong fleet of captured German aircraft, including all the most
advanced Luftwaffe jet aircraft. Much
of this experience was factored into a
new generation of swept-wing post-war
British aircraft. Further, RAE wind-tunnel testing of advanced wing designs
and high-lift devices resulted in outstanding performance from such aircraft as the VC-10, Concorde, and the
Airbus family.
The FAST Museum is closed to the
public during the airshow since it is used
for corporate events, but every weekend
throughout the year it is open with entry
free. Visitors to Farnborough International cannot fail to see its historic aircraft
parked outside the museum alongside
Farnborough Road, and the statue of S.F.
Cody, the flamboyant aviation pioneer who
made the first successful powered flight in
the country in 1908 at Farnborough, gazes
out at the runway approach.
n

Boeing increases footprint
and head count in the UK
by Chris Pocock
At the last Farnborough International Airshow in 2016, the UK Ministry of Defence
handed Boeing $6 billion worth of orders,
for nine P-8A Poseidon maritime patrol
aircraft and 50 AH-64E Apache attack
helicopters. The message was that it was
more cost-effective to buy from American
production lines, but the UK aerospace
industry would benefit from support
business. Boeing said it would be creating
another 2,000 jobs in the UK, therefore
doubling its headcount in the country.
So has Boeing (Chalet B6, Outdoor
Exhibit 7) made good on its promises?
The company lists 10 separate activities
that it runs in the UK. Some of them
have been here a long time, such as the
UK operations of wholly owned Boeing
subsidiaries Aviall (a parts supplier) and
Jeppesen (a navigation and flight planning provider). Some are obvious activities for one of the world’s two major
airliner OEMs, such as Commercial Aviation Services, a company that employs
100 people who support Boeing airline
customers in the UK and Europe.
It is also obvious that Boeing should tap
British suppliers for parts for new-airliner
production. The company says that it has
tripled its supply chain spending in the UK

since 2011, spending £2.1 billion ($2.8 million) in 2016. It has committed to increasing overall bid opportunities offered to UK
suppliers and says that it is working with
the UK government to enhance the competitiveness of UK suppliers.
Perhaps not so obvious is a long-term
contract with Qinetiq to evaluate commercial aircraft designs in the British
company’s five-meter wind tunnel at TAG
Farnborough Airport. John Anderson,
Qinetiq’s managing director air and space,
told AIN: “The wind tunnel has played a
crucial role in the development of Boeing’s 787 and 777X”—but it’s a contract
that has been in place since 2004.
What is new is the company’s first manufacturing facility in Europe, plus a maintenance hangar at Gatwick Airport, and
a commitment to expand the Flight Services Training business at nearby Crawley
to become Boeing’s largest training center
outside the U.S.
By the end of this year, the manufacturing facility under construction at Sheffield
will be producing flap actuation system
components for the Next-Generation 737,
the 737 Max, and 777 airliners. The Sheffield facility will initially employ 30 people, growing to more than 50 employees.

An impression of the airliner maintenance hangar that Boeing is building at Gatwick airport.
They will produce up to 8,000 parts a
month that will be shipped to Boeing’s
facility in Oregon where actuation systems are assembled.
The airliner overhaul facility at Gatwick
is expected to open next year. Costing £88
million ($115 million), Boeing says it will
create 100 direct jobs and another 100
indirect jobs in the area.
Another 100 jobs will be created at RAF
Lossiemouth in a new £100 million ($132
million) operational support and training
base for the P-8As, although that is largely
a UK Ministry of Defence investment.
However, Boeing has made an investment in Reaction Engines, the British

Gama Aviation mx moving to Bournemouth
by Ian Sheppard
Farnborough, UK-based Gama Aviation
will relocate its TAG Farnborough Airport and London Oxford Airport-based
maintenance operations to Bournemouth
International Airport, on the south coast
of the UK. “Both our European Air and
HQ Group functions will remain at
Farnborough. It is only our Farnborough maintenance business plus the jets

business at Oxford Airport that are moving to Bournemouth,” a company spokesperson told AIN.
The move will solve various capacity-related and practical issues while giving
Gama Aviation one very large hangar (Hangar 12) on a long lease, with 135,000 sq ft
of floor space, compared to the combined
total of just over 70,000 ft sq at Oxford and

With a generous lease term of 12 years, Gama Aviation is moving its maintenance operation.

Farnborough, and all “for about the same
price.” Gama Aviation said its Europe Air
division, and its other facilities in the UK
(Aberdeen, Glasgow, Fairoaks, and Doncaster) and Jersey in the Channel Islands,
will not be part of the restructuring.
In announcing the decision to the city of
London, where Gama Aviation is listed on
the AIM exchange, the company stated the
move would take place in the second half of
2018 and would “provide necessary capacity
for expansion of the company’s European
ground business, which grew by 20 percent
in 2017, while delivering immediate efficiency savings.” Consolidating its jet and
turboprop maintenance activities at Bournemouth will mean one workforce in one
location, and plenty of room for expansion
and for aircraft parking.
Taking the hangar, which was originally
built for the UK’s canceled Nimrod maritime patrol aircraft program and was more
recently home to a private Boeing 747SP,
has “at a stroke created an operational
facility and provided a platform to take
out all the [current] restraints. For example, we have no hangar large enough to put
a [Bombardier] Global in at Oxford.”
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hypersonic powerplant development
specialist. “As Reaction Engines unlocks
advanced propulsion that could change
the future of air and space travel, we
expect to leverage their revolutionary
technology to support Boeing’s pursuit
of hypersonic flight,” said Steve Nordlund,
vice president of HorizonX, the Boeing
entity that was created to invest in technology offered by new-venture startups.
Boeing also says that it is supporting research at six British universities
(Bristol, Cambridge, Cranfield, Sheffield,
Strathclyde, and Southampton), plus various education and volunteering activities
in schools.
n

The company estimates that restructuring costs will amount to approximately
$2 million, which will be funded out of
operational cash flow, and “will be incurred
largely in 2018 and treated as either exceptional items or capital expenditure, with
no impact on underlying profitability of
the group. The cash costs related to the
restructuring will be offset by the end of
the first half of 2019 through capital contributions by the new landlord and a rentfree period.
“The transfer will deliver near-term
efficiency savings and revenue synergies
which are expected to more than offset
the costs of additional space from 2019
onwards, while also laying the foundations
for further growth,” the company said.
“This investment in a large, secure and
modern MRO facility removes the physical constraints on our [maintenance and
support] business and is a powerful signal
of our intent as we accelerate our growth
strategy in Europe,” noted co-founder and
group CEO Marwan Khalek.
Steve Rigby, chief operating officer, Rigby
Group—owner of Bournemouth International Airport—said, “We are delighted to
welcome Gama Aviation to Bournemouth
International Airport. This move will create
a major new facility for business aviation as
a core component of the strategic development of the airport.”
n
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demonstrator ever launched in Europe”—
had logged some 70 flight-hours and as of
last month was almost midway through
an expected 150 hours of testing that will
continue until next year.

Flight-test Findings

BLADE wing extensions on this A340 aid laminar flow research at Airbus.

Airbus BLADE experiment
exceeds expectations
by Ian Goold
Airbus’s flight-testing of a converted A340
quadjet confirms that “the door is wide
open” to apply laminar-flow technology
to future airliners, according to research
and technology senior vice president Axel
Flaig. Ten months ago, the manufacturer
embarked on a two-year project dubbed
Breakthrough Laminar Aircraft Demonstrator in Europe (BLADE).
Conducted under Europe’s Clean Sky 1
joint-undertaking environmental research
program, BLADE aims to achieve a reduction of 10 percent in aircraft drag and up
to 5 percent in CO2 emissions. After a successful early round of test flights in late
2017, Airbus (Outdoor exhibit 13, 25, K8/
Hall 1, Stand 1105) has resumed operations
with the “Flight Lab” test aircraft—the
original prototype A340-300 (S/N 001)—
with plans to analyze laminar flow over a
contaminated wing and after modification
with a fixed Krüger flap.
Initial flight tests permitted Airbus to
assess aircraft-handling, extend the flight
envelope, and record early indications
of achieved natural laminar flow (NLF).
Flaig said that investment in the project
is “really paying back.”
The €1.6 billion ($1.9 billion) Clean Sky
1 program has been running for 10 years,
and the BLADE exercise is assessing the
feasibility of introducing NLF wing technology on a large airliner. Airbus believes
it could be applied to a next-generation
narrowbody aircraft by 2030.
Airbus claims its demonstrator aircraft,
which has been modified with two slightly
different NLF outer-wings, is the first in
the world “to combine a transonic laminar
wing profile with a true internal primary
structure.” It is testing the robustness
and sustainability of NLF during flight
operations to enable commercial aircraft
manufacturers to properly design laminar
components (including wings) and to specify production-tolerance requirements.
Theoretical benefits of laminar (or
non-turbulent) boundary-layer airflow
are well known, challenging engineers to
produce smooth and aerodynamically stable wing surfaces on what Flaig calls “an
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industrial scale.” Now the BLADE project
is intended “to validate the area of ‘laminarity’ that can be achieved for a large variety of cruise-flight conditions with respect
to altitude, Mach number, and wing loading,” according to Clean Sky researchers.
Understanding that laminarity, particularly the factors influencing the phenomenon, is at the heart of continuing
flight-testing by Airbus. By early May, the
A340 Flight Lab—“the largest flight-test

The manufacturer notes a number of
flight-testing firsts arising from the project. These include using infrared cameras to monitor laminar-flow “transition
points,” an acoustic generator to measure
the influence of sound on laminarity, and
a real-time “reflectometry” system to
gauge overall flow deformation in flight.
Before the second phase of investigation
began in April, the demonstrator aircraft
had completed 23 test flights in the initial
13-week trials campaign last year, accruing
65 flight hours with up to three flights a
week. Flaig reported that laminar flow—
more stable than had been expected—was
seen from the A340’s very first flight.
Airbus has now concluded that the
modified outer wings have reduced aircraft drag by more than was initially
believed. This has encouraged the manufacturer to suggest that applying the technology to a future generation of aircraft
is more feasible than previously thought.
Flight testing has demonstrated that
the aerodynamic benefits of laminar-flow
can be sustained at speeds of up to
Mach 0.78, compared with a predicted

requirement of Mach 0.75 to achieve
targeted fuel savings. Despite slight differences in the increased aerodynamic
efficiency of the two slightly different
modified outer wings, Airbus confirms
that the effects can be sustained.
The second flight-test phase now under
way involves what Airbus terms aerodynamic “imperfections,” involving laminar
flow over a contaminated wing surface and
after installation of a fixed Krüger leading-edge flap. This is intended to “extensively test and characterize” the robustness
of laminarity in “representative operational
conditions.” The test aircraft is expected to
fly at intervals of about three weeks, governed by changes to aircraft configuration.
Development of modifications for the test
aircraft involved 21 European partners, 500
contributors, and some 6,500 components
to produce the required parts. This includes
wing-joint “aero-fairings” that separate the
“turbulent” inboard wing from the NLF sections; NLF-section wingtip pods that provide
a defined flow pattern and accommodate
flight-test equipment; and a digital mock-up
of the new wing section outboard of the
number one (outer left) engine.
In April, having previously confirmed that
the A340-based BLADE exercise has “no
link to any possible future aircraft program,”
Airbus signed an “accord” with numerous
stakeholders “to build on this program in
the European framework of Clean Sky.” n

Safran’s Poland factory
bolsters blade production
by Guillaume Lecompte-Boinet
Safran celebrated the opening of a new
manufacturing facility near Rzeszow,
Poland, on July 4. The 8,000-sq-meter
(86,400-sq-ft) facility will make lowpressure turbine blades for Leap engines,
a product of CFM International.
The plant, which employs 200 and cost
€48 million ($56 million), delivered its
first parts in July 2017 and should turn out
180,000 units this year, rising to 350,000
in 2019, then 800,000 a year in 2022, followed by one million-plus after 2022.
There are 1,000 low-pressure turbine
blades in a Leap 1A, which powers the
A320neo, and 700 in the 737 Max’s Leap 1B.
“Up to now, Safran has bought the
majority of these kinds of blades from
partners. So now we will have a new
source to secure our ramp up,” said
Safran CEO Philippe Petitcolin.
The new facility features 21 machining
systems and 18 welding machines and it
will employ automation to increase production rates. Safran aims to reduce the
production time-cycle to 1.5 weeks from
four weeks by 2020.
The new Polish factory will produce 40
percent of the total production of low-pressure turbine blades for the Leap program.
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Some of the remainder are produced in a
Safran factory in Queretaro, Mexico, with
20 to 40 percent produced at France’s Malichaud, which is owned by Chromalloy.
With more than 15,000 orders and
commitments to date and a $200 billion
backlog (at list prices), ramping up production of the Leap engine is one of the
key challenges for Safran and GE.
The two companies are facing some
delays in increasing production. “We are
on the path to solving those delays up to
the end of 2018,” said Olivier Andriès, CEO
of Safran Aircraft Engines. The stage that
is causing the most problems is the forging and founding process, which is subcontracted to partners like Precision Castparts
or done by Safran at a plant near Paris. “We
are in a constant reflection to adapt our
make-or-buy strategy,” he added.
Petitcolin also said he is considering
increasing Safran’s presence in India after
having built a wiring facility in Hyderabad
last March.
“The Polish aviation industry calls on a
highly skilled labor force, underpinning
its strong growth and making it a major
player in Europe,” he said. Rzeszow is the
heart of Poland’s “Aviation Valley,” where

Safran’s Rzeszow manufacturing facility
delivered its first parts.
several aerospace companies are located,
including MTU, Pratt & Whitney, and
Rolls-Royce. Safran has invested nearly
€180 million ($210 million) since its first
foray into the Aviation Valley in 2001.
Safran’s first facilityin Polandp was
its Safran Transmission Systems Poland,
near Rzeszow, which specializes in the
manufacture and assembly of power
transmission systems for Leap and
CFM56 engines. In 2003, Safran established a joint venture with France’s Lisi
to create Lisi Aerospace Creuset Polska,
owned 70 percent by Lisi and 30 percent
by Safran. This facility performs finishing
operations on low-pressure compressor
blades and stators, mainly for CFM56 and
Leap engines.
Safran partnered with Rolls-Royce in
founding a 50-50 joint venture in 2015 to
manufacture gearboxes. Aero Gearbox
International (AGI) opened its Polish production plant in Ropczyce in 2017. In 2019,
the factory will produce power transmission
systems for the Pearl 15 engine, which powers Bombardier’s Global 5500/6500.
n

Lockheed
Martin
launching
civil LM-100J
FireHerc

With a profile view
much more familiar
wearing military
livery, Lockheed
Martin’s civilian
LM-100J is well
suited to a wide
range of roles.
As a firefighter,
the big turboprop
offers a choice of
two roll on/roll off
tankage options.
Other roles could
include delivering
oversize cargo to
remote sites and
transporting VVIPs.

Lockheed Martin is highlighting the
suitability of its LM-100J civilian Hercules for the firefighting mission, as
well as promoting the four-engine turboprop’s application to a wide variety
of commercial and government duties,
from hauling outsize cargo and equipment to austere strips to ferrying VVIPs
in special passenger accommodation.
Two LM-100Js are now flying, with a
third nearing completion. They are part
of a five-aircraft order for an unnamed
customer, with initial deliveries planned
for later this year following the expected
award of U.S. FAA approval.
The LM-100J differs in several
respects from the military C-130J, with
military equipment removed. It has a
9g cargo restraint added at the forward
cargo hold bulkhead, carbon brakes,
Honeywell RDR-4000 series weather
radar, and Inmarsat SwiftBroadband
satcoms. A GE Aviation flight management system is installed, similar to that
fitted in the Boeing 737.
It is also running on the latest Block
8.1 software with datalink that provides
for full compliance with future CNS/
ATM air traffic requirements. Two military C-130Js are also engaged in operational trials and evaluation of this
software iteration.
For firefighting missions, the LM-100J
is being proposed as the FireHerc with
two systems, both of which have roll-on/
roll-off internal tanks so that the aircraft
can be used for other missions when not
engaged in firefighting. The simpler of
the two is the modular aerial firefighting system (MAFFS) II, which offers a
13,250-liter (3,500-gallon) capacity with
retardant ejected by compressed air
through a duct that exits through the
paratroop door. MAFFS II is already in
use on U.S. Air Force C-130Js.
Alternatively, the FireHerc could carry
the Coulson Aviation retardant aerial
delivery system (RADS) that is certified
on the legacy C-130. At 15,140 liters (4,000
gallons) this system has a higher capacity than MAFFS II, and an 18,925-liter
(5,000-gallon) development is planned.
RADS is a gravity-drop system with
variable delivery rates. This system can
be used from a higher altitude than the
MAFFS II and delivers a more precise coverage pattern. However, the system does

DAVID McINTOSH

by David Donald

require some airframe modifications as
it ejects retardant through ports in the
lower fuselage.
Legacy Hercules have been flying on
firefighting duties for many years. The
new-generation LM-100J has a number
of attributes that lend it to this challenging mission, including an extended-service-life wing that can handle
the high turbulence that is repeatedly
encountered close to fires. The aircraft
has an advanced stall awareness/warning
system that is appreciated by fire crews,
as well as a terrain avoidance warning
system and windshear detection. The
all-digital avionics include a primary
flight head-up display that allows the
crew to fly “eyes out.”
Above all, the LM-100J is very agile at
low level and has a considerable power
margin, attributes that are being demonstrated during the airplane’s aerial
display this week at the Farnborough Airshow. The aircraft’s performance at low
level in hot-and-high conditions aligns
the LM-100J ideally with the requirements of the firefighting mission.
In the meantime, Lockheed Martin is
exploring technologies that would allow
the LM-100J to fight fires at night, an activity that is currently not performed by fixedwing tankers. The company is examining
a distributed aperture infrared imaging
system with sensors located around the
airframe, fused with data from other systems such as millimeter-wave radar that
could form a synthetic vision system that
gives the crew a wide area of regard on a
helmet-mounted display.
Extending the mission into the
hours of darkness has significance to
fire-fighters beyond just allowing fires
to be fought for longer, as fires typically settle down in the nighttime and
are easier to bring under control. Moreover, if a fire breaks out at night it can
be attended to immediately, rather than
having to wait until dawn.
n

Certification on track for the civilian Herc
Lockheed Martin’s two flying LM-100Js
are about 80 percent through the certification process, which is due to conclude
this fall. As the C-130J design was certified as the L-382J in 1998, the LM-100J
is being approved through a Type Design
Update (TDU) process, requiring around
200 hours of flight test. The digital nature
of the LM-100J allows data to be easily
retrieved, although a small amount of
additional test equipment is installed.
Certification flying is facilitated by
Lockheed Martin’s chief test pilot being
an FAA-assigned Designated Engineering
Representative (DER), permitting flight
tests to be undertaken in line with FAA
requirements without the need for agency
personnel to be present. The concept
allows Lockheed Martin to conduct the
necessary tasks on its own and then call

in FAA representatives for examination.
As the final part of the TDU process, the
FAA itself conducts the function and reliability (F&R) tests that are required for Part 25
approval, in which the agency’s representatives take an aircraft for two to three weeks
to conduct whatever flights they deem necessary. F&R campaigns are undertaken by a
joint FAA/Lockheed Martin crew.
Attending to other certification issues,
mission loads such as palletized seating and
specialized cargo systems require supplemental type certificates. Parts intended for
the LM-100J have different numbers from
their military counterparts, requiring separate storage and documentation. The Marietta,
Georgia factory has been an FAA-certified
production facility since the first-generation
L-100 civilian Hercules were produced there
between 1964 and 1992.
D.D.

TrueNoord secures additional financing
Regional-airliner leasing specialist
TrueNoord has announced it has closed
a senior secured debt facility of $500
million. The facility will refinance part
of TrueNoord’s existing portfolio of
Embraer, Bombardier, and ATR regional
aircraft. The remaining funds will be
used as a warehouse for future business development and fleet expansion,
according to the company.
A trio of European and U.S. banks
underwrote the facility. Morgan Stanley,
NORD/LB Norddeutsche Landesbank and
Barclays support TrueNoord’s targeted
growth strategy, which is also endorsed
by investors Bregal/Freshstream, BlackRock, and Aberdeen Asset Management.
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Legal advisory for the facility came from
the firm of Milbank, Tweed, Hadley &
McCloy LLP.
“At this week’s Farnborough Airshow, I
anticipate some highly productive discussions as we pursue our guiding policy to
acquire new or relatively young aircraft with
long leases operated by triple-A carriers,”
said TrueNord CEO Anne-Bart Tieleman.
Chairman Nigel Turner concurred that the
past 12 months have been transformative
for the company. “TrueNoord specializes in
providing regional aircraft in the 50- to 150seat class,” he said, “and we understand
the complex geographies that need air
transport to deliver economic growth and
community connections.”
M.P.
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Despite a blockade and what he considers underhanded business practices, Qatar Airways’ CEO Akbar Al Baker says airline’s prospects are good.

Al Baker decries intimidation tactics
by Gregory Polek
Qatar Airways CEO Akbar Al Baker
on Monday said the conflict between
Qatar and its Gulf neighbor shows no
sign of abating, accusing at least one
of the principles in the dispute of conspiring to intimidate suppliers, manufacturers, and banks into declining to
do business with his country. Speaking

during a Farnborough Airshow roundtable discussion with reporters at the
Qatar Airways chalet (C24), Al Baker
added that he thought the situation has
deteriorated in recent months, perhaps
making the airline’s efforts to return to
profitability by the end of this year still
more challenging.

DAVID McINTOSH

David McIntosh

AIN photographer, editor are recognized
at Aerospace Media Awards Dinner
AIN photographer David McIntosh and
senior editor Curt Epstein received
awards at the Aerospace Media Dinner,
held at the Royal Aeronautical Society in
London on Sunday, July 15, the eve of the
2018 Farnborough International Airshow.
McIntosh received the award for best aviation image for capturing the Republic of
Korea Air Force’s Black Eagles formation
during the Singapore Airshow earlier this

year. Meanwhile, Epstein received the
award for best business aviation submission for his coverage of the international
devastation of Hurricane Irma, and his
explanation of how the business aviation industry mobilized in the aftermath,
in his article, “Hurricane Irma: For Most,
It Could Have Been Much Worse.” AIN
executive editor Mark Phelps accepted
the award on Epstein’s behalf.
S.C.

“At the end of the day, it is a business
decision companies have to make…where
they have an interest,” he said. “But they
should also know that if they oblige the
adversaries, when things get back to normal we will remember them.”
Al Baker added that his adversaries’
underhanded efforts have met with mixed
results. “In some ways they are succeeding, but a lot of times they are not succeeding because those entities are saying
this is our business and it’s up to us with
whom we do business,” he explained.
Meanwhile, the blockade of Qatar by
its Gulf neighbors continues to disrupt
the airline’s operations, for example
increasing the flying time to São Paulo,
Brazil, from Doha by an hour and 45
minutes. “Unfortunately one of the
blockages is Yemeni airspace, which
is controlled by Saudi Arabia. Keep in
mind that Yemen is a sovereign country,
but its airspace [is] controlled by a third
country. Again, this is where the role of
ICAO comes in.” ICAO, explained Al
Baker,YOshould
not allow Saudi Arabia to
U R S O U R C E F O R AV I AT I O N N E W S
issue notams on behalf of another counwww.ainonline.com
try absent a UN mandate.
Despite the roadblocks his airline faces,
Al Baker expressed optimism about the
airline’s financial performance this year
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“There is
a possibility that we will post
a loss in this financial year, but it is only
a possibility,” he said. “Fortunately, the
routes that we have launched have been
so good
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The Bombardier
FlightAdvantage
Taking to the skies requires a strong team on the ground; a team that’s
ready wherever and whenever you land. Bombardier Commercial Aircraft
provides that team. Our network of Customer Services experts can
assist you with a full portfolio of services, from parts and maintenance
to training and fleet management. Whether it’s technical assistance or
aircraft refurbishment, we’re on hand to help you maximise aircraft
performance – around the world, around the clock.

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.

MARK WAGNER

PROGRAM SCHEDULE | FARNBOROUGH 2018

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.
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.
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.

Join leading experts to learn more about cyber
security issues facing the aerospace industry today.

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.

New Product Introduction:
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.

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: 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.

Advances in Air Travel: The Flying Taxi
13:55-14:15
Embraer X’s Antonio Campello talks about their
recent venture—the Flying Taxi.

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.

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

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.

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.

Friday, July 20

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.

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.

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.

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.

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.

