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TALL TAILS
The static display area at the 2017 Paris Air Show was dominated by flagship 
products from Airbus and Boeing on the opening day, as warm, sunny weather 
greeted thousands of attendees. It was a great start to the week.

HAIL TO THE CHIEF
Newly elected French President Emmanuel Macron and other officials toured 
the International Paris Air Show on Monday for the biennial event’s opening day.

Who trains more remotely piloted aircraft pilots  
and sensor operators than any other company?

We do.

Billions in deals inked on first day
by Gregory Polek

A raft of orders and memo-
randa of understanding at Paris 
2017 yesterday yielded several 
billion dollars worth of business 
for airframers and engine mak-
ers, making the first day of the 
show even more lucrative than 
many expected. Led by Boeing’s 
projections for orders covering 
at least 240 of its newly launched 
737 Max 10 and a firm order for 
100 Airbus A320-family narrow-
bodies from giant lessor GECAS, 
the sales punctuated a day of fre-
netic business activity at a hot 

and steamy Le Bourget Airport.
Further narrowbody deals 

came from Los Angeles-based 
Air Lease, which inked a firm 
order for 12 A320neos, bringing 
the total number of Airbus orders 
to 279. Meanwhile, ALAFCO 
committed to twenty 737 Max 8s 
worth $2.2 billion at list prices.

In the widebody sector, Boe-
ing enjoyed a monopoly on or-
ders, signing deals for thirty 
787-9s from AerCap, eight from 
CDB leasing and 15 of the same 
Dreamliner variant from China 

Eastern. GEnx-1Bs will power 
the China Eastern airplanes.

Still, with a preponderance of 
narrowbody orders, engine man-
ufacturers such as CFM enjoyed 
a bounty as well, including a $1.7 
billion deal with China’s Spring 
Airlines covering 60 LEAP-1A 
engines to power A320/A321neos 
and a $1.1 billion contract cover-
ing 80 more for ICBC Leasing’s 
Airbus A320neos. Of course, as 
the sole engine supplier for the 
Max, CFM also collected all 
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C Series
Radical innovation rules. Own the journey 
with the world’s most advanced and e  cient 
single-aisle aircraft. Purpose-built to seize 
new route opportunities. Elevating experiences 
with its new take on comfort and unrivalled 
city-airport access. 

Lead the way. 
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GECAS’s 100-ship 
order boosts Airbus 
by Sean Broderick

GE Capital Aviation Services 
(GECAS), nearly doubling its 
Airbus A320neo-family com-
mitment, placed a firm order 
for 100 CFM LEAP-powered 
neos on the opening show day 
at Le Bourget. Deliveries will 
start in 2020 and end in 2024.

“The feedback from our 
customers has been very posi-
tive, in terms of fuel efficiency 
and noise abatement,” said 
GECAS president and CEO 
Alec Burger. The lessor, which 
now has commitments for 220 
A320neo-family aircraft in its 
portfolio, delivered its first 
A320neo to Brazil’s Azul last 
October.

Burger confirmed that the 
latest order will include a mix 
of A320neos and A321neos. 
He stopped short of con-
firming that A321LRs—the 
stretched, longer-range ver-
sion of the A321neo that 

many customers have been 
choosing—will be among 
them. “We have no firm 
[A321LR] commitments yet, 
but we think it’s great technol-
ogy,” he said.

John Leahy, Airbus’s out-
spoken COO, reminded the 
packed Airbus chalet press 
auditorium here at the Paris 
Air Show that the OEM’s 
orders come with conver-
sion rights, meaning opera-
tors are free to switch versions 
post-order.

“We tend to focus on incre-
mental orders,” he said in a not-
so-subtle dig at rival Boeing, 
which formally launched its 
737 Max 10 early Monday with 
help from operators taking 
existing 737 orders and swap-
ping them to the newest Max.     

Boeing’s long-expected un-
veiling of its latest 737 stretch 

Boeing 737 Max 10 
kicks off order deluge
by Gregory Polek

Boeing officially launched 
the 737 Max 10 at the Paris 
Air Show Monday, in an 
answer to Airbus’s hot-sell-
ing A321neo. Already hav-
ing gained orders for 240 
examples from 10 customers 
to be announced during the 
show, the airplane incorpo-
rates a pair of  fuselage plugs 
to extend the Max 9’s length 
by 66 inches. Other changes 
include a levered main land-
ing gear, minor wing changes 
to accommodate the 777-
style landing gear and a four-
inch wider mid-exit door to 
allow for the extra 12 pas-
sengers, bringing maximum 
capacity to 230.

Speaking at a pre-show 
briefing at Boeing Commercial 
Airplanes headquarters in 
Seattle, BCA head of product 
development Mike Delaney 
said the company started 
offering the airplane in its cur-
rent form last October, after 
originally considering more 
powerful engines. Powered 
by the same CFM Leap-1Bs 
found on the rest of the Max 
line, the Max 10 might have 
come with Leap-1As or Leap-
1Cs if Boeing had stuck with 
its original plan.

“What [airlines] really want-
ed was seats and economics,” 

said Delaney. “Remember, 
with the 737 versus the A320 
family, they’re carrying 25 per-
cent more thrust than we are. 
We’re fundamentally a 28 k 
engine, they’re fundamentally 
a 34 k [1000s of pounds thrust] 
engine. That’s a huge differ-
ence in airplane and weight, 
and you can’t put that kind 
of stuff on a 737 or 321 and 
not degrade the economics. So 
the customers came back and 
said, ‘No, what we really want 
is the economic horizon of the 
737.’ And then they came in 
and [asked], 'How many seats 
can you put in it?’ So we went 
back to them; and this is the 
airplane we have.”

Designed to hold 188 seats 
in a two-class configuration, 
the Max 10 carries the same 
passenger capacity as the 
A321neo under those rules, 
while in a single-class arrange-
ment the Boeing product 
holds slightly fewer. However, 
Boeing promises a 5 percent 
lower fuel burn per seat and 
more range in the Max 10, cre-
ating what Delaney character-
ized as a winning competitive 
formula. Airbus specifies a 
range of 4,256 nautical miles 
for an A321neo equipped 
with Sharklet wingtips.

Boeing Commercial Airplanes CEO Kevin McAllister, left, and Boeing chairman 
and CEO Dennis Muilenburg officially launched the 737 Max 10.

(Left to right) GECAS president and CEO Alec Burger; Airbus president and CEO 
Fabrice Brégier; and Airbus COO John Leahy outlined details of a large order. 
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NATIONAL PRIDE

New French Pres i dent 
Emmanuel Mac ron’s  
ride to the Paris Air 
Show, Airbus’s A400M 
military trans port, gets a 
flyover from the French 
air force Patrouille  
de France and the  
Airbus A380plus.	



Rafael’s network-enabled 
Spike missile unveiled
Israeli defense specialist Rafael 
(Static Display A8) has revealed 
the latest member of the Spike 
missile family at the Paris Air 
Show. The Spike LR II intro-
duces a number of enhance-
ments over the current Spike 
LR weapon, including network-
enabled target allocation by a 
third party. The new weapon is 
still in development, with deliv-
eries scheduled to begin in the 
last quarter of next year.

Spike LR II is lighter than its 
predecessor thanks to employ-
ing an uncooled infrared seeker 
that replaces the current weap-
on’s unit that requires a gas cyl-
inder and associated ducting for 
cooling the seeker. 

The new seeker head also 
incorporates a high-definition 
color day sensor and advanced 
auto-tracking that considerably 
reduces the tracking burden on 
the operator.

New warheads have been 
developed for the 28-lb (12.7-
kg) missile, comprising a tan-
dem HEAT (high-explosive 
anti-tank) round that improves 
armor penetration capability 
by 30 percent, and a multi-pur-
pose blast warhead that fea-
tures selectable fuzing options. 
The motor has been improved 
to increase range, which in its 
helicopter-launched application 
reaches to 10 km (6.2 miles).

Spike II LR is designed for 
use from ground, vehicle, ship 
and helicopter platforms, and 
can be fired from existing Spike 
launchers with only minor soft-
ware changes. 

The helicopter-launched ver-
sion has a small radio frequency 
datalink unit for two-way com-
munication with a unit that is 
embedded in a new “smart” 
launcher that has been developed 

for the missile. This link is in addi-
tion to the existing fiber-optic 
cable link used by the current 
Spike LR. However, in the case 
of the Spike LR II the cable link 
has an extended-range capability 
out to 5.5 km (3.42 miles).

Once the target has been des-
ignated the auto-tracker main-
tains its aimpoint, allowing the 
operator to turn to other tasks, 
although the two-way link 
allows the missile to be tracked 
and re-targeted in flight. 

The auto-tracking function 
incorporates artificial intelli-
gence to maintain its precise 
aimpoint even when the target is 
temporarily obscured from the 
seeker’s view. Spike LR II also 
has an embedded IMU (inertial 
measurement unit), which per-
mits the missile to accept third-
party target allocation using 
grid co-ordinates. —D.D.
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Mirage 2000D testbed 
showcases new capability
by David Donald

In late 2015, the French ministry 
of defense approved a mid-life 
update (MLU) for the air force’s 
Mirage 2000D fighter-bombers, 
for which Dassault announced a 
contract on July 19 last year. The 
upgrade will be applied to 55 of 
the 60-plus aircraft that remain 
in the Armée de l’Air inventory 
and will equip them for service 
until around 2030. The upgrade 
is being undertaken in line with 
France’s desire to maintain force 
levels at 225 air force and navy 
combat aircraft, the updated 
Mirage 2000Ds to serve along-
side Rafales from both services.

Major elements of the pro-
gram include the addressing 
of radar and avionics obsoles-
cence issues and the replace-
ment of the MBDA Magic 2 
infrared-guided air-to-air mis-
sile with the MBDA MICA-IR, 
the latter allowing the Mirage 
to expand its air-to-air task-
ing from a purely self-defense 
capability. Sagem’s AASM pre-
cision-guided bomb will be 
introduced, as will the Thales 

Talios targeting pod, as devel-
oped for the Rafale, to replace 
the current Damoclès pod. 
Upgrades to datalinks will allow 
the Mirage 2000D to remain 
fully interoperable with allied 
aircraft for joint operations.

Close Air Support
Aircraft are not scheduled to 
enter the MLU process until 
late 2018, but elements of the 
upgrade are being tested on a 
Mirage 2000D assigned to the 
DGA EV (Direction Générale 
de l’Armaments-Essais en 
Vol), the French procurement 
agency’s flight test depart-
ment. That aircraft is being 
shown at Le Bourget as part 
of the French armed forces  
outside static display, and is one 
of nine Mirages assigned to the 
DGA EV at Cazaux. The air-
craft is instrumented for trials 
work, including a rear-facing 
camera in an undernose fairing 
for recording weapon separation.

Not only does the aircraft 
carry the Talios pod intended 

for the Mirage MLU, but also 
new weapon systems. One is 
the podded Nexter DEFA 550F 
30-mm cannon, which is car-
ried under the port intake pylon 
close to the aircraft’s centerline. 
This proven cannon is installed 
internally in the single-seat 
Mirage 2000, but not in two-
seat versions such as the 2000D. 
Adding the podded system thus 
confers a strafing ability on the 
Mirage for the close air support 
role, as well as a close-in air-to-
air capability.

Also on show on the air-
craft is the Thales/TDA ASPTT 
(Air-Sol Petite Taille Tactique) 
small-diameter tactical air-to-
ground bomb, three of which are 
attached to a triple-rack launcher. 
The laser-guided weapon offers 
a small-warhead precise-attack 
capability with low collateral 
damage effects. The compact 
seeker is derived from that used in 
TDA’s RGL (laser-guided rocket) 
and MGM (mortar guided muni-
tion). Both the cannon pod and 
ASPTT have just entered the 
flight carriage test phase, and 
no firings or releases have been 
undertaken yet. o

A Dassault Mirage 2000D, shown on 
the ramp at the 2017 Paris Air Show, 
displays a cannon pod along with a 
rack of three small-diameter bombs.
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Saab (Chalet 379) has signed 
a contract to enhance secu-
rity measures at specific 
Australian Government fa - 
cilities as part of a broader 
program to secure public facil-
ities against increased threats. 
Saab Australia will introduce 
an integrated security system 
during 2017 and 2018 to pro-
tect public servants by moni-
toring, identifying and commu-
nicating threats.

“Integrated security sys-
tems like this have been 
adopted by the UK and U.S. to 
proactively manage access and 
identify threats as we see more 
random attacks on agencies 
and within public spaces,” said 
Mark Slade, civil security man-
ager, Saab Australia.

The security system that 
Saab will provide is based on 
its OneView security platform. 
OneView is currently installed 
at 28 high-security prisons and 
defense bases throughout Aus-
tralia and New Zealand.

“Our OneView security sys-
tem combines and manages a 
wide range of security surveil-
lance equipment in real time, 
providing the best available 
situational awareness in and 
around facilities to defuse sit-
uations before they [happen],” 
said Slade. n

AT THE STANDS 

Correction: Embraer E-Jets

In our story about Embraer’s E-Jets (Paris Airshow News, June 19, page 
58), the following information was incorrect: the company’s commercial 
division produces about 100 aircraft per year (not 180); Alaska Airlines 
affiliate Horizon has ordered 30 E175s (not 175-E2s); and the E190-E2 
certification program is more than halfway complete, with the wing-bend-
ing test being performed at the end of May.� n

Rafael’s exhibit includes a mock-up of 
the company’s new Spike LR II network-
enabled missile as well as a section 
of reinforced concrete the company 
used for target practice, displaying the 
weapon’s capabilities.
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www.MEADS-AMD.com

21st-century missile threats don’t always attack alone or from only one direction. That’s why MEADS combines a 
maneuverable 360-degree defense and the hit-to-kill PAC-3 MSE missile. Developed in partnership with Germany, 
Italy, and the United States, MEADS is the proven future of air and missile defense, with a history of successful tests 
and NATO interoperability. MEADS provides nations with a mature, modern, cost-effective air and missile defense.

Find out how at meads-amd.com
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UMS SKELDAR LANDS CONTRACT  
FOR EUROPEAN MARITIME MISSION

UMS Skeldar, the joint venture between Sweden’s Saab (Chalet 
379) and Swiss company UMS Aero, has signed a contract with 
Martek Marine to deliver two Skeldar V-200 rotary-wing unmanned 
air systems. They are being supplied to support a contract won by 
Martek Marine to provide remotely-piloted aircraft systems to the 
European Maritime Safety Agency.

Able to operate from either ship or shore, the V-200s will be 
used to stream live sensor data to support a range of maritime 
activities, including border protection, search and rescue, pollu-
tion monitoring and illegal fishing. The two-year contract is part of 
a wider €67 million ($75 million) EMSA program to improve coast 
guard monitoring and maritime surveillance.

UMS Skeldar has also partnered with Sentient Vision to add 
the Australian company’s ViDAR (visual detection and ranging) 
sensor to the V-200’s payload options. ViDAR is the world’s first 
optical radar, able to detect objects on the surface that have a 
very low electronic signature, such as wooden and rubber ves-
sels, and small and hard-to-spot objects, such as a person in 
the water. The system has a 20-nautical-mile search swath and 
can spot objects that are often missed by other types of surface 
detection sensor. —D.D.

L3 shows LongSword 
light CAS platform
by Chris Pocock

Cropdusters for Close Air 
Support? This is not the first 
time that ungainly agricultural 
aircraft have been shown here, 
loaded with bombs, guns and 
rockets. But the two on display 
here this week have different ori-
gins and sponsors than those 
shown here previously, and very 
different bona fides.

L3’s Platform Integration busi-
ness in Waco, Texas, has brought 
the AT-802L LongSword to Paris 
and says that “never has some-
thing so simple been so effec-
tive.” The LongSword is based 
on the AT-802U agricultural 
spray plane built by Air Tractor 
in Olney, Texas, and powered by 
a P&W PT6A-67F turboprop. 
This rugged tandem-seat design 
has been developed into what 
L3 describes as a “state-of-the-
art light strike system.” L3 has 
added its own mission manage-
ment system with large-screen 
display; a Moog Gen 3 weap-
ons controller; and an advanced 
communications suite. The pilot 
has a Thales Scorpion helmet-
mounted-display, and the cock-
pit lighting is compatible with 
night-vision goggles.

Budget-Conscious
Just as important, the two aircrew 
are protected from ground fire 
by an armored cockpit, includ-
ing ballistic glass. And there 
are other protective structural 

modifications—self-sealing fuel 
tanks, armored fuel lines, and 
a titanium spinner for the pro-
peller. L3 has added defensive 
systems: the AAR-47 infrared 
missile warner and the ALE-
47 countermeasures dispenser. 
On its website, Air Tractor says 
that the AT-802U can go “flying 
where others would not dare.”

Another change from the 
basic agplane is that the wing 
has been extended. There are 
up to 11 hardpoints underneath 
the LongSword, with NATO-
standard bomb-release units. 
They can carry a variety of gun 
and rocket pods, and bombs as 
large as the 500-lb Mk82. L3’s 
own MX-15D EO/IR sensor 
ball occupies a centerline sta-
tion. The total payload is more 
than 6,200 pounds and endur-
ance can be more than 10 hours 
in an ISR-only configuration. 
These numbers compare very 
favorably with more conven-
tional aircraft that compete in 
the close air support (CAS)/light 
strike market.

Ease of maintenance is 
another big selling point. Only 
basic hand tools are required 
on the flight line. On its website, 
Air Tractor claims 1.7 main-
tenance man-hours per flying 
hour. L3 says that the cost per 
flying hour of the LongSword is 
“measured in hundreds of dol-
lars, not thousands.”

L3 achieved its first signif-
icant sale late last year, when 
Kenya selected the LongSword 
to help fight Al-Shabaab ter-
rorists within its own bor-
ders and as part of the African 
Union Mission in Somalia 
(AMISOM). It may buy up to 
12 AT-802Ls plus two AT-504 
trainers in a package worth $418 
million, including weapons, 
technical support and program 
management. In its formal noti-
fication of the Foreign Military 
Sale (FMS), the U.S. Defense 
Security Co-operation Agency 
(DSCA) said the aircraft could 
operate much closer to the con-
flict area and would be more 
“fiscally efficient” than Kenya’s 
aging fleet of F-5 fighters.

A GAO complaint over the 
sale was launched by Iomax, the 
North Carolina-based company 
that produces a rival agplane 
conversion for CAS branded 

the ArchAngel. Iomax was first 
into this market, having deliv-
ered 24 Air Tractor-based air-
craft to the UAE in 2010 in 
a direct commercial sale. But 
Iomax then switched to a rival 
American agplane manufacturer 
as the basis for its conversion. It 
showed this new version, based 
on the Thrush S2R-T660 here at 
Paris in 2013 and 2015, but not 
this year. Iomax sold a second 
batch of 24 of these, dubbed the 
ArchAngel Block 3, to the UAE. 
They have been used in anger 
over Yemen, Egypt and Libya.

OA-X Candidate
L3 officials here at Paris told 
AIN that Iomax’s objection—
which is being investigated by 
Congress—was invalid. In any 
case, they added, conversions 
based on the Thrush aircraft 
offer less payload and endur-
ance. They further noted that 

L3 has achieved a supplemen-
tal type certificate (STC) from 
the FAA for the LongSword—
which is a U.S. Air Force 
(USAF) requirement before an 
aircraft can be offered via the 
FMS system. L3 is eyeing fur-
ther potential customers for its 
product in North Africa, the 
Middle East, and Asia-Pacific, 
they added.

Could the USAF itself become 
a customer? Next month, L3 will 
send the LongSword to Holloman 
AFB, where the service will eval-
uate several candidates for its 
potential OA-X requirement. “We 
could be the ‘low-end’ solution,” 
the L3 officials told AIN.

And what of  the other 
agplane conversion for CAS 
that is on show here at Paris, 
which is also based on the 
Thrush aircraft, rather than 
the Air Tractor? Well, that’s 
another story… o
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TWO DIFFERENT DESIGNS, ONE BASIC PURPOSE

Military transports are big business for their manufacturers, and this image captures two of the most modern 
types currently available. As a prototype Embraer KC-390 is prepared for a demonstration flight at the 2017 
International Paris Air Show, an Airbus A400M Atlas makes a pass down the runway on its own demo flight.
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Hardpoints added to the 
LongSword’s wings enable 
carrying a wide range of 
air-to-ground ordnance.
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Contractors seek to cut the cost  
of military flight training
by Chris Pocock

Flying military jets is an expen-
sive business—up to $70,000 
per hour for the latest fighters. 
This has prompted an increasing 
number of air arms to examine 
the potential savings by out-
sourcing some training tasks to 
private companies. In a major 
change of  policy, the U.S. Air 
Force wants to contract-out 
40,000 flying hours from 2019. 
The UK is holding a competi-
tion for an expanded require-
ment that could reach 15,000 
hours per year.

The tasks include acting as 
potential enemy fighters in air 
combat engagements; replicat-
ing cruise missile attacks on 
warships; providing airborne 
electronic warfare emitters; tar-
get-towing; and flying ground 
attack profiles that can train 
forward air controllers (FACs) 
on the ground. Some of  these 
missions are flown by converted 
business jets, but most are car-
ried out by redundant fast jets 
that have been sold off  by vari-
ous air arms.

But this approach can lead 
to governance and certifica-
tion problems after they are 
turned over to civilian operators. 
Recently, two new-generation 
military jets have been pitched by 
their makers for these roles—the 
M346 by Leonardo (Static B6), 
and the Scorpion by Textron 
(Static A4).

Three North American com-
panies are leading the way 
with these contractor-owned, 

contractor-operated (‘CoCo’) 
services. Discovery Air Defense 
Services (DADS) of  Canada 
claims to be the market leader, 
with a fleet of  over 30 fighter 
aircraft. It bought U.S. pro-
vider ATSI (Advanced Training 
Systems International) in 2013 
and renamed it Top Aces (the 
name under which DADS had 
earlier traded in Canada). ATAC 
(Airborne Tactical Advantage 
Company), another U.S. pro-
vider, was bought by Textron 
last year. Draken International 
remains an independent U.S. 
provider that was named after 
the Swedish fighter with which 
it commenced operations.

Discovery Air has been flying 
16 Alpha Jets for the Canadian 
armed forces for 10 years. It 
claims to have saved Canada well 
over $1.5 billion by replacing the 
6,000-plus hours of adversary or 
‘Red Air’ flying that was previ-
ously done by CF-18 Hornets. 
The pilots flying those Alpha Jets 
are mostly former CF-18 mili-
tary flyers. Discovery Air took 
over a contract to provide simi-
lar flying for the German armed 
forces in early 2015, using seven 
A-4N Skyhawks.

Earlier this year, the com-
pany won a two-year trial con-
tract to fly three Alpha Jets for 
the Australian Defence Force. 

Discovery Air’s local partner is 
Air Affairs Australia, which al-
ready provides specialized air 
training support services to the 
Australian Defence Force using 
Bombardier Learjets and Tex-
tron King Air twin turboprops.

Draken International today 
operates a large fleet of  for-
mer Israeli and New Zealand 
A-4s, Aermacchi MB339s and 
Let L-39s. It is buying 21 Aero 
Vodochody L-159 advanced 
training jets that were moth-
balled by the Czech air force.

The company has partnered 
with Canadian simulation spe-
cialist CAE to bid for require-
ments around the world. The 
relationship was prompted by a 
new 10-year-plus contract that 
the Canadian armed forces are 
tendering. Naturally, incum-
bent provider Discovery Air is 
also bidding for this expanded 
requirement, which is expected 
to be decided later this year.

ATAC has been operating 
since 1996 with the U.S. Navy 
as its main customer. It has 16 
Hawker Hunter Mk58s acquired 
from the Swiss air force; six of 
Israel Aerospace Industries’s 
Kfirs acquired from the Israeli 
government; and four Aero 
Vodochody L-39ZAs. ATAC 
Co-founder Jeff  Parker said that 
the need for CoCo services in the 
U.S. “has grown so fast that we 
can’t keep up.” In addition, he 
said, countries in the Middle 
and Far East are also interested 
in outsourcing their adversary 
flying. Parker sold the company 
to Textron Airborne Solutions 
(TAS) last year.

TAS president and chief exec-
utive officer Russ Bartlett esti-
mated that the CoCo market 
will be worth $5 billion within 
the next five years. In particu-
lar, he noted the U.S. Air Force’s 
interest in outsourcing much of 
its adversary flying. This could 
amount to 3,000 hours per 
annum at Nellis AFB alone—
the home of  the “Red Flag” 
training exercise where ATAC 
has already provided jets. And 
despite previous outsourcing to 
ATAC, the U.S. Navy is still fly-
ing over 6,000 hours per year with 
its own aircraft.

The UK Ministry of Defence 
is defining an Air Support to 
Defence Operational Training 
(ASDOT) requirement that will 
combine target facilities, threat 
simulation and FAC training 
into a single contractor-pro-
vided program. Some of  these 
activities are currently performed 
by Cobham Aviation Services 
(Hall 2B Stand E156) provid-
ing Dassault Falcon 20s, under 
a contract that ends in 2019.

Others are provided by single 
squadrons of Hawk jet trainers 
operated by the Royal Air Force 
(RAF) and the Royal Navy. These 
Hawks are likely to be retired in 
the same year. The ASDOT con-
tract is expected to be awarded 
next year for a start in January 
2020, and could be worth up to 
£1.2 billion over 15 years.

One big question for the 
ASDOT program is whether to 
contract-out the RAF’s high-
end adversary air combat train-
ing flying. Discovery Air has 
calculated that 25 percent of the 
12,000 hours flown annually by 
the RAF’s Eurofighter Typhoons 
are in the ‘Red Air’ role, at a cost 
of over $260 million according to 
official UK statistics.

“A contracted service would 
cost only 25 percent of  that,” 
claimed former RAF Group 
Captain and fighter pilot 
Richard Poole. His company 
would provide six supersonic and 

The A-4 Skyhawk is a favored type for 
adversary air training service providers. 
This tight formation features two jets flown 
by Draken International in the U.S.

Discovery Air claims to be the market 
leader with a fleet of more than 30 aircraft, 
including these Alpha Jets.  
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Safety by Design
AW189

Helicopter transport to offshore oil and gas rigs is demanding.

When operating in harsh, remote environments over water, where safe landing options are limited; 
safety is critical.

Leonardo designs the latest-generation 8.3 tonne-class AW189 helicopter, featuring an advanced 
gearbox design, which can continue to run for 50 minutes in the event of a complete loss of oil, 
for unparalleled safety by design.

Inspired by the vision, creativity and ingenuity of the great master inventor - 
Leonardo is designing the technology of tomorrow. 
Visit us at the Paris Air Show: Chalet Row A – 240 / Static Area n. 6
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Thales mines data for  
cockpits of the future
by Guillaume Lecompte-Boinet

Though it has yet to be offi-
cially inaugurated, the brand 
new avionics campus that 
the Thales group has built at 
Mérignac, near the French city 
of Bordeaux, is already home to 
some 2,600 staff  and has been 
operational for several months. 
The level of employment at the 
new facility will soon reach 3,000 
people, with most of them being 
engineers involved in both civil 
and military programs cover-
ing a wide array of cockpit and 
cabin technologies. “This is the 
center of all our competencies, 
platforms, critical systems and 
next generation avionics,” said 
Peter Hitchcock, Thales vice 
president and commercial avi-
ation managing director at the 
new Mérignac campus.

According to Thales (Chalet 
263/Static Display B1), its path 
for market growth is defined 
by the anticipated delivery of 
around 33,000 aircraft globally 
over the next 20 years—in part 

driven by the emergence of new 
so-called ‘mega-cities’ mainly in 
the Asia Pacific region. Before 
that 20 years is up—by 2025—
the France-based electronics 
group predicts an end to the 
Airbus and Boeing duopoly over 
the commercial aviation sector.

Thales sees the digitization 
of the industry as a key oppor-
tunity, and it is pursuing this 
under a package of  solutions 
that it calls EcoSystem. “Data 
is the new oil of  the aerospace 
industry and fuel prices are 
now not such important driv-
ers of  airline strategies,” com-
mented Vincent Megaides, 
Thales’s strategy director for 
flight avionics. He pointed to 
imminently achievable goals 
such as connecting pilot’s tab-
let electronic devices to cockpit 
avionics in a cyber secure envi-
ronment. Significantly, Thales 
stressed that safety-critical 
equipment like fly-by-wire flight 
controls will remain completely 

unconnected to the Internet.
Thales is not planning to 

remove the operational segrega-
tion between cockpit and cabin 
systems. However, it is working 
on a new generation of satellite 
communication technology—
through its Thales Alenia Space 
subsidiary—with a view to boost-
ing the datalink capability of the 
L-band satcom used in the cock-
pit and the Ku/Ka-band in the 
cabin, as well as simplifying the 
on-board architecture and allow-
ing available broadband coverage 
to be shared more efficiently. The 
new architecture could be ready 

for service in 2019 or 2020 and 
would result in weight and cost 
savings for some equipment, such 
as HF redundant radios.

Pilot-friendly Interface
At a press briefing in May, Thales 
officials told reporters that the 
future cockpit will be simpler and 
more intuitive, partly through the 
use of touchscreen displays. At 
this year’s Paris Air Show, the 
European group (Static Display 
B1) will exhibit a four-screen 
unit that it says will deliver a 40 
percent reduction in power con-
sumption and weight compared 

with the hardware in existing avi-
onics suites.

Another goal of  the new 
cockpit technology is that pilots 
are only presented with the 
information they need at that 
time instead of being overloaded 
with data on each display. “From 
the beginning, we have designed 
this cockpit to be completely 
connected, even for non-crit-
ical systems like aircraft mis-
sion management,” explained 
Guillaume Lapeyronnie, mar-
keting director of Thales’s flight 
avionics unit.

The next generation of  the 
electronic flight bag (EFB) 
developed by the Thales team 
at Mérignac will be fully con-
nected to the flight management 
system (FMS). This approach 
allows flight crew to update 
all key data back at their hotel 
room, including weather fore-
casts, flight plans, etc.

“This is an in-development 
project because we still have 
to guarantee the integrity of 
the data when the pilot con-
nects the EFB to the FMS,” 
said Lapeyronnie. To address 
this challenge, Thales in April 
acquired U.S. big data and cyber 
security specialist Guavus.

To further tap the power of 
connectivity in the flight prep-
aration process, Thales has 
developed a new tool called 
FlytOptim to optimize naviga-
tion for on-time arrivals. The 
pilot enters the planned time of 
arrival, and the system—using 
key data such as wind, takeoff 
performance, etc.—calculates an 
optimized flight plan and fuel 
consumption that are then reg-
istered in the FMS.

According to Thales, it already 
has an undisclosed launch cus-
tomer for FlytOptim. The sys-
tem can adjust plans en route, 
for instance to respond to issues 
such as non-forecasted meteoro-
logical events. In future, changes 
such as these will be automati-
cally relayed to operators’ sup-
port teams on the ground. o 
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agile F-16s equipped with ECM 
and missile simulation, he added.
Last February, Discovery Air 
announced a partnership with 
British defense training ser-
vices provider Inzpire to bid for 
ASDOT. Draken International 
will bid for ASDOT with CAE 
and UK partner Babcock.

Textron is offering its 
Scorpion jet plus T-6 Texan tur-
boprops for ASDOT, with UK 
partners Qinetiq and Thales. 
Textron Airland said that the 
Scorpion offered “a fraction 
of  the acquisition and operat-
ing costs compared to any other 
aircraft in its class.” Thales will 
offer its simulation experience 
and a range of sensors optimized 
for situational awareness, threat 
replication and target training, as 
well as electronic warfare capa-
bility. QinetiQ will manage the 
integration of sensors and jam-
ming pods into the aerial fleet 
and certification of the aircraft 
to ensure compliance with mil-
itary airworthiness regulations.

British company Hawker 
Hunter Aviation (HHA) was 
also hoping to bid for ASDOT. 
It has the advantage of already 
operating fighter jets that are on 
the British military register and 

regulated by the UK Ministry 
of Defence. It flies ten ex-Swiss 
Hunter Mk58s and four two-seat 
Hunter trainers on trials support 
and threat simulation duties.

The makers of  today’s 
advanced jet trainers all stress 
the value of the live-virtual-con-
struct (LVC) technique that arti-
ficially multiplies the number of 
airborne threats, or variously 
modifies their appearance to rep-
resent different real-world type 
threats. The providers of  ‘pre-
owned’ CoCo jets are exploring 
how they can do the same.

The Italian air force flies the 
M346 on a monthly basis as 
‘Red Air,’ according to Leonardo 
test pilot Giacomo Iannelli. 
Although subsonic, this jet 
offers very high turn rates and 
limit load factors, and an angle-
of-attack limit of 30 degrees, he 
noted, so that “its performance 
is second-only to afterburning 

jets.” The embedded training 
system of the M346 offers sim-
ulation of real weapons and elec-
tronic warfare, he added. The 
flying hour cost of  an M346 is 
just one-tenth of a Eurofighter, 
he claimed.

What about airworthiness 
and operations oversight of the 
CoCo companies? In the UK, 
the Royal Navy’s Hawk squad-
ron was effectively a civilian-run 
operation until three years ago, 
when the military reassumed full 
control. According to squadron 
commander Lt Cdr Barry Issitt, 
that was because of unsatisfac-
tory performance by the contrac-
tor Serco, and safety questions 
that were raised by the UK’s 
new Military Airworthiness 
Authority (MAA).

Discovery Air is proud of 
its record—more than 60,000 
major accident-free flying 
hours. Brian Bower, a company 

vice-president, said that some 
certification authorities had 
not paid much attention to these 
types of  operation. There had 
been issues in the U.S., where 
the FAA’s experimental cate-
gory applied to the aircraft, and 
the operators were flying under 
FAR Part 91. The Pentagon had 
eventually clarified that it was 
responsible for the airworthi-
ness of  contracted services.

But in Canada, Discovery Air 
had “a comprehensive memo-
randum of understanding with 
the Canadian Department of 
National Defense (DND) and 
Transport Canada. We’re fully 
embedded in DND’s flight safety 
program —there’s no ambiguity,” 
Bower said. When the Canadian 
company bought ATSI, it con-
ducted depot maintenance of 
its A-4N fleet, not just phase 
inspections, and standardized 
them. Then there are vanishing 
vendor issues. Operating for-
mer military aircraft is “a lot of 
work, and you can’t find this out 
from a book,” he noted.

Group Captain Richard 
Poole was speaking in 2014 at 
The Fighter Conference in Lon-
don, organized by Defence IQ 
(www.defenceiq.com). Giaco-
mo Iannelli and Brian Bower 
were speaking at the same event 
the following year, and Lt Cdr 
Barry Issitt at the same event in 
November 2016. o

Contractors to cut 
training costs
uContinued from page 10

This is a ‘Red Air’ F-16 flown by the U.S. Air Force 
at Nellis AFB. The service plans a big expansion of 
such flying by contractors, who will have to acquire 
such very high-performance jets. 
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At this year’s Paris Air Show, 
Thales will unveil the latest 
examples of its cockpit displays. 
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Diverse customer portolio is key  
to Figeac’s five-year revenue surge
by Guillaume Lecompte-Boinet

Figeac Aero is arguably one of 
France’s most dynamic suppli-
ers to Airbus and Boeing. Since 

2012, the company has achieved 
average annual revenue growth 
of 23 percent, and on May 31 it 

announced a 29 percent increase 
to reach €325.3 million ($364.9 
million) for the financial year 

that ended on March 31, 2017. 
The company, which is based in 
southwestern France and has 
facilities in the U.S., Mexico, 
Morocco and Tunisia, employs 
around 3,000 people.

Diversification of  its port-
folio has been a key part in 
Figeac Aero’s recent success. 
For example, last October, Israel 
Aerospace Industries chose the 

company to make large alumi-
num aerostructures for the larger 
fuselage packages it is supplying 
for the new Boeing 777X. Then 
in January, it signed another big 
contract with Spirit AeroSystems 
to support the work of the U.S. 
aerostructures company for the 
Airbus A350XWB, as well as for 
Boeing’s 737 and 777 programs.

“We’re very proud that Spirit 
AeroSystems renewed its confi-
dence in us,” commented Jean-
Claude Maillard, founder and 
CEO of Figeac Aero. The con-
tract has allowed company to 
diversify its portfolio so that 
Airbus accounts for 54 per-
cent of  the sales, with most of 
the rest being shared among 
Boeing, Embraer, Bombardier 
and CFM International.

Figeac Aero’s main strengths 
lie in its expertise in making 
metallic structures, treating sur-
faces and assembly work. There 
will be evidence of this expertise 
at the company’s Paris Air Show 
exhibit (Hall 2b Stand C107), 
which will feature a 12-meter 
(40-foot) section of wing, plus 
smaller titanium aerostructures 
and specialist components for 
engines, including the CFM 
International CFM56 turbofan.

The company has made sub-
stantial investments in its facto-
ries, including €73 million ($81.9 
million) in 2016, and intends 
to inject a further €90 million 
($100.9 million) this year in pur-
suit of fundamentally moderniz-
ing its production process.

Figeac Aero’s facility in 
Wichita, Kansas, has seen its 
size doubled to 6,000 square 
meters (65,000 square feet) 
since 2014 when it was acquired 
from Belgium’s Sonaca group. 
Currently, the site employs 160 
people, but this is set to increase 
thanks to the new contract 
signed with Wichita-based Spirit 
AeroSystems.

At the same time, the French 
company is significantly increas-
ing the capacity of its factory at 
Hermosillo in Mexico, which 
is set to employ 500 people by 
2020—up from around 100 
today. This site does manufac-
turing, surface treatments and 
assembly work, most of which 
is in support of the 787 program.

Back at its home site at the 
town of Figeac in France, where 
the company employs 1,200 peo-
ple, it has invested in robot tech-
nology to automate the process 
for making parts for CFM’s 
new Leap engines. This con-
tract is worth around €490 mil-
lion ($549.6 million) and is one 
of the company’s top priorities 
given that Leap production rates 
are set to rise to 2,000 units per 
year by 2020.  o

SU-35

Rosoboronexport is the sole state company in 
Russia authorized to export the full range of defense 
and dual-use products, technologies and services. 
Rosoboronexport accounts for over 85% of Russia's 
annual arms sales and maintains military-technical 
cooperation with over 70 countries worldwide. 

27 Stromynka str., 107076, 
Moscow, Russian Federation

Phone: +7 (495) 534 61 83
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Choosing ATR’s solutions generates $1 million of savings annually, 
per aircraft, compared to their direct competitors. This explains the vast 
success of the program and its leadership in terms of orders, deliveries, 
backlog, operator base, investor’s opinion and residual value retention.

#ATRLeads

A million reason$ to fl y ATR.

That’s why we’re 
the Regional Leader.

atr-aircraft.com
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Rolls-Royce starts gearbox load 
tests for new large turbofans
by Ian Sheppard

Rolls-Royce reported in late 
May that it had started power 
runs on the gearbox for its next 
generation of  large engines at 
its Power Gearbox (PGB) facil-
ity in Dahlewitz, Germany, 
marking what the company 
said is another significant step 
in the development of  its new 
UltraFan engine. The gearbox 
allows for a more efficient high 
bypass-ratio engine. PGB testing 
of a unit not under load started 
on September 1, 2016, heralding 

the eventual end of Rolls-Royce’s 
three-shaft approach towards a 
“two and a half  shaft” geared 
turbofan approach similar to 
that pioneered by U.S. rival Pratt 
& Whitney.

The Derby, UK-based man-
ufacturer is working in partner-
ship with Liebherr-Aerospace to 
develop the PGB, through their 
Transmission Technologies joint 
venture (which is based in Fried-
richshafen). R-R leads the design 
definition/integration and testing.

UltraFan will be available 
from 2025 and will offer a 25 
percent improvement in fuel 
efficiency over the first gen-
eration of  Rolls-Royce Trent 
engine, said the manufacturer, 
which added that power would 
be “scalable for widebody or 
narrowbody aircraft.” It will 
ultimately be able to transmit 
up to 100,000 hp.

The plan for UltraFan 
includes new engine core archi-
tecture, reduced weight through 

a CTi fan system, and from tita-
nium fan blades and a composite 
casing, plus ceramic matrix com-
posites that require less cooling.

Mike Whitehead, chief  engi-
neer for Rolls-Royce Civil Aero-
space and head of the UltraFan 
technology program, said, “We 
are continuing to deliver our 
UltraFan program and this lat-
est achievement marks another 
milestone. Having successfully 
started tests on the altitude rig 
last year, we are now starting 
power rig tests.”

Trent Future
During a visit to Dahlewitz on 
March 28, journalists were able 
to tour the PGB facility. The 
Dahlewitz site, near Berlin’s 

Schonefeld Airport, employs 
around 3,500 people and has 
delivered more than 7,000 engines 
over the years—in recent times 
it was part of the BMW-Rolls 
Royce joint venture that devel-
oped the BR700 family that now 
powers many wide-cabin, long-
range business aircraft (such as 
the Gulfstream G650).

Phil Curnock, Rolls-Royce 
Civil Aerospace chief engineer 
strategy & future programs, said 
that the Advance program to de-
velop architecture for UltraFan 
was launched in 2014, based on 
the Trent XWB, with Vision 5 
“Advance” and Vision 10 “Ultra- 
Fan/Open Rotor”. He said as 
the fan gets bigger and the by-
pass ratio higher, “the fan wants 
to turn slower but the turbine 
faster—so we’ve put a gearbox 
in the loop.”

Curnock listed various other 
technologies that would feature 
in the new engines—such as a 
lean-burn combustor, “blisks 
as appropriate” in the compres-
sors, possibly titanium alumi-
nide in the turbine. The idea is to 
offer the technologies in a scale-
able architecture that gives max-
imum flexibility, so that the right 
engine can be developed as soon 
as an application is identified—
when an airframer requires an 
engine for a new aircraft it has 
defined and plans to launch.

The Advance engine will not 
have the PGB and is intended 
to provide an engine that 
introduces all these technolo-
gies and efficiencies at an ear-
lier stage, if  required, with 
the UltraFan (or Open Rotor 
should it come about) being the 
next stage and introducing the 
gearbox for the first time in a 
Rolls-Royce engine.

The 80 cm-diameter PGB 
operates differently to the 
gearbox in Pratt & Whitney’s 
PurePower engines as it has a 
sun gear and five planet gears but 
the casing is stationary, meaning 
the through-ratio of  rotational 
speeds is 4:1 if  the sun and plan-
ets are the same size (whereas 
it is 3:1 if  drive is through the 
outer gear). Curnock, who illus-
trated this with a scale moving 
model of the gearbox (and a new 
iPad app), said the fan diameter 
would move “beyond 115 inches 
now with UltraFan.”

He said an initial flight test 
campaign was finished for the 

Rolls-Royce uses a virtual reality 
suite not only in the development and 
design of its engines but also to plan 
maintenance procedures. Journalists 
were allowed to try the walk-through 
VR feature on an engine that is used for 
designing for ease of maintenance, once 
the design is refined.

Rolls-Royce, in partnership wtih Liebherr Aerospace, is developing a gearbox for the engine makers UltraFan at its facility in Dahlewitz, Germany. The recent power runs on the 
gearbox are another milestone in the production process, and Rolls-Royce sees a 2025 entry-into-service date for the powerplant. Continued on page 18 u
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CTi fan system, and more than 
50 simulated bird strikes (gela-
tin sacks are used now instead of 
dead birds) had been carried out. 
“There will be more testing this 
year with the case and the blades 
together,” he added.

At the large engine/Trent end 
of the spectrum the program is 
known as Advance 3, whereas 
for the midsize engines that will 
power business jets in the future 
it is the Advance 2 program.

The second step in the 
Advance 3 strategy, explained 

Curnock, is “to prove the changes 
in the core,” eventually using a 
test engine composed of a Trent 
XWB front and T1000 back.

The first test core had been 
built at Bristol in the UK as of 
late March and was about to be 
moved to Derby for the tests 
starting “mid-year.” Curnock 
said, “It’s not an optimized 
engine, we’re just putting the core 
in a representative environment.”

The planned core changes 
include taking the HP compres-
sor up from six to ten stages, 
while the IP gets shorter—
which is the “more compact 
architecture we will need on the 
UltraFan,” said Curnock. “So 
Advance 3 is being readied for 

test in Derby…the UltraFan 
program is on track and we’ll 
see the concept freeze gate for 
the demonstrator later this 
year.”

Whitehead said that devel-
oping the future engines was 
about “protecting our market 
share, which is currently over 
50 percent [for large engines]. 
We want to stay competitive,” 
but he added it was also due to 
environmental targets, such as 
ACARE 2050. He also played 
down the risk saying the prin-
ciple was not new, as epicyclic 
gearboxes are used “in house-
hold drills.” However, what 
is new is the scale, loads and 
temperatures.

“Nobody has ever built a 
gearbox of  this size and power 
density before—so early on we 
decided we would need our 
own dedicated test facility,” 
said Whitehead. The test facil-
ity for the PGB at Dahlewitz 
cost around €84 million ($94 
million) such is the scale of  the 
requirement, with the second 
test PGB having a transmission 
capability of  around 150,000 
hp (100 MW dynamic torque) 
though testing would go up to 
100,000 hp. “That’s the equiva-
lent of  100 Formula One cars,” 
said Whitehead.

The main test rig sits on top 
of  a 2,400 metric ton concrete 
block on springs and dampers, 
to isolate the rig. Whitehead said 
that a small engine gearbox test 
facility had been commissioned 
in Indianapolis.

Asked about the oil system in 
the light of cooling issues Pratt & 
Whitney reportedly experienced 
with its Geared Turbofan engine, 
he noted that the oil system is 
still in development; “We’ve not 
decided if  we’ll use the engine oil 
system yet. We prefer not to do a 
different one but we can try out 
different types of  oil.” He also 
said simulating the range of oil 
temperatures that would be seen 
in service was “a challenge” given 
that aircraft “need to be able to 
operate on a hot summer’s day 
in the Middle East.”

Advanced Concepts
Looking further ahead, Curn-
ock told reporters that under its 
“‘Vision 20 and beyond” pro-
gram, Rolls-Royce is looking 
at “How we get where we need 
to be for 2050.” He said that al-
though “there is more we can 
do with gas turbines, we are in-
creasingly looking at the air-
craft and engine together…
distributed engines, hybrid, em-
bedded.” He added “electrifica-
tion is a key trend.”

Rolls-Royce opened a new 
center at Cranfield Universi-
ty in the UK in Febuary this 
year. A joint initiative with Air-
bus, the Aerospace Integration 
Centre will look at a “more col-
laborative approach” between 
airframers and engine manufac-
turers, as it becomes clear future 
aircraft could be far more inte-
grated than today’s pod-on-the-
wing approach.

One possible configuration 
could be one gas turbine driv-
ing a generator that drives elec-
tric motors distributed around 
the airframe. A stepping stone 
to this could be an aircraft with 
a gas turbine and “remote elec-
tric propulsors augmenting the 
main engine.” But he said, “If  
you look at electric you need to 

look at the total carbon foot-
print—how is the electricity pro-
duced?” He also noted “batteries 
stay the same weight throughout 
the flight” and don’t burn off like 
fuel, and the cabling and is also 
heavy—but upsides include hav-
ing motor/generators that can 
charge the battery on descent, 
for example. Yet another issue 
will be if  such aircraft (such as 
the Airbus/Rolls-Royce E-Thrust 
concept) would fly slower, which 
could create ATC difficulties 
as airliners at present tend to 
cruise at around the same speed 
(around Mach 0.8).

Curnock said that Rolls-
Royce Bristol took a Rolls-Royce 
Adour engine and put a starter/
generator in it, as a phase one 
demonstrator. “We are moving 
forward our electrical capabili-
ties,” he added.

Supersonic Bizjets
Rolls-Royce (Chalet 93) is also 
looking into supersonic con-
cepts and is closely following 
programs that are developing 
supersonic business aircraft, so 
as not to miss out on what could 
be a lucrative market. Dr. Dean 
Roberts, market analysis execu-
tive for business aviation, said, 
“We’re unique in that we have 
supersonic civil aircraft expe-
rience, and can draw on our 
fighter experience as well.” He 
noted that until regulatory hur-
dles could be overcome to allow 
supersonic flight over land, the 
“halfway house” would be a 
hybrid SSBJ.

The company has done 
detailed analysis, Robert 
said, that showed the hybrid 
approach is “quite an attrac-
tive proposition—looking at 
the routes you could fly there 
are very clear benefits.”

On the economic side Rolls-
Royce’s analysis suggests, “the 
further you can go [in terms 
of  range] the more people will 
pay for speed. What we think 
is that if  you radically increase 
speed, you will get an exponen-
tial not a straight-line relation-
ship so you can substantially 
increase the price”—which 
would be needed to make such 
programs viable. Thus “it 
will not destroy the subsonic 
world” as the number of  units 
would be small—but this ties 
in with the increasing number 
of  billionaires.

That U.S. company Aerion 
selected GE Aviation last 
month as its engine supplier 
for the AS2 supersonic business 
jet could be seen as a blow for 
the UK company, but Aerion 
admitted technology transfer 
issues (U.S. ITAR) were one 
concern it had. o

R-R used the virtual reality room at Dahlewitz to design the Power Gear Box (PGB). It took approximately 30 design iterations 
in there until they actually built one. Below, in September last year Rolls-Royce began testing on its power gearbox for its next-
generation UltraFan engine.

Rolls-Royce 
starts power runs
uContinued from page 16
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Ukrainian aerospace 
adapts with geopolitics
by Reuben F. Johnson

During the Soviet period 
Ukraine was a distant second 
to Russia in terms aerospace 
system design bureaus. While 
the major aircraft, helicopter 
and missile design centers were 
almost all located in Moscow, 
the Ukrainian capital of  Kiev 
was home to only one aircraft 
design bureau—Antonov. This 
disparity was reflected through-
out the aerospace industry, 
with many of  the developmen-
tal facilities for aircraft, mis-
siles, radars, etc. concentrated in 
Moscow and only a few major 
defense development facilities 
located in Kiev.

The real capability that was 
resident in Ukraine was an 
extensive network of  overhaul 
and repair plants. Many of these 
repair facilities soon began look-
ing at the market opportunities 
presented by the considerable 
number of  former Soviet-era 
aircraft, air defense systems 
and radars used by neighboring 
states and other former clients 
of  the Soviet Union’s military 
assistance programs.

What they soon came to 
realize was that Russian firms 
were “fairly proficient at pro-
ducing new models of  weapon 
systems and aircraft. But those 
same Russian firms were not 
very well organized to be able 
to offer their existing custom-
ers upgrade options for prod-
ucts sold in years past,” said a 

Ukrainian aerospace executive 
who spoke to AIN on condition 
of anonymity.

Ukrainian firms have there-
fore made it their goal to improve 
on the basic designs originally 
developed in the Soviet period, 
to the point where the improve-
ments that they are offering are 
functional equivalents to next-
generation models of these air-
craft and military systems.

Air Defense
Many of the examples are seen 
in the modernization programs 
that have been developed for leg-
acy platforms like the SA-3 (S-125 
Pechora) and SA-6 (Buk/Kvadrat) 
air defence systems by compa-
nies like Ukraine’s Aerotechnica. 
Another are the upgrades sold to 
users of the Mikoyan MiG-29 by 
the Kiev-based firm Radionix. 
The company has developed a 
package of solid-state replace-
ment modules that replace the 
older generation analog compo-
nents in the MiG-29’s Phazotron 
N019 radar set.

“Perhaps above all we have 
the most experienced overhaul 
and repair centers for aircraft, 
such as the Mikoyan MiG-29 
fighter,” said one Ukrainian air 
force official. “Russian enter-
prises, such as the Russian 
Aircraft Company MiG (RSK-
MiG) plants in Moscow and 
Lukhovitsiy, are well-versed 
in producing new aircraft, but 

they do not have the person-
nel or organization to be able to 
carry out overhauls properly. In 
order to be able to perform these 
overhauls you need a full-spec-
trum of service shops on site to 
repair or replace the aircraft’s 
many subsystems.”

Ukrainian industry has also 
been called upon to provide 
major components to nations uti-
lizing copies of Russian-designed 
weapon systems. In the People’s 
Republic of  China (PRC) the 
Shenyang J-11B fighter aircraft, 
is a reverse-engineered analogue 
of  the Sukhoi Su-27, utilizes a 
version of  that aircraft’s NIIP 
N001 radar set that is produced 
in Ukraine.

Beyond the aircraft sector, 
Ukraine also had a specific 

capability in designing and 
building missile systems in the 
Soviet era that carries on to 
this day. Although many of 
the air-launched weapons used 
by Russian export clients were 
designed at the Vympel design 
bureau in Moscow, the produc-
tion line for the air-to-air sys-
tems was always located in Kiev 
at the Artem plant. Seeker heads 
for these missiles were produced 
at the Radar plant in Kiev and 
the infrared seekers for those 
missile were designed by the 
Arsenal enterprise, also located 
in the capital.

These firms, aided by the Luch 
design bureau, have developed 
new modifications of these missile 
systems that include modifying 
air-to-air missiles into surface-
to-air variants. Some of the solu-
tions even involve the integration 
of foreign-made seeker heads into 
these missiles or the integration 
of those missiles into non-Ukrai-
nian air defence systems.

Surging Back
In the past several years, how-
ever, Ukrainian industry has 
moved beyond incremental 
modernization packages and 
upgrades and is now develop-
ing solutions that make for new-
generation modifications of 
existing platforms or the devel-
opment of  new ones.

The most active and one of the 
most famous Ukrainian firms in 
this category is the Motor Sich 
aeroengine firm that is based 
in Zaparozhye. The company 
has long been one of the only 
manufacturers of  engines for 
the Mil Mi-17 and its predeces-
sor, the Mi-8 series, helicopters. 
Motor Sich (Hall 6 Stand C27) 
has developed a program for 

Kiev, Ukraine has always been the major 
production site for the air-to-air weapons 
used on most Russian-design aircraft.  
The Radar plant in Kiev is a primary 
producer of radar systems and radar-
homing seeker heads.

The An-132, below, would replace the 
older An-26 seen here and other models 
currently in service around the world.

	 Continued on page 22 u 
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full-scale revamping of these heli-
copter designs by installing new 
engines, new avionics and even 
new weapon systems.

One example is the Motor 
Sich re-manufactured model of 
the Mi-8, which is designated the 
Mi-8MSB-W. This modification 
installs the newer model Klimov 
TW-3-117WMA SBM1W series 
4E engines into this air frame. 
These engines offer better perfor-
mance and a much longer period 
between overhauls.

For the other famous Mil 
model, the Mi-24, Motor Sich 
has developed the Mi-24PU-1 
with the Motor Sich-built TV3-
117VMA-SBM1V-02 engine, 
with a power output of 2500 hp.

These engines increase the 
maximum take-off  weight of 
the helicopter by almost 2000 
pounds, and with this power 
plant it is possible to operate at 
altitudes exceeding 7,000 meters 
(23,000 feet). The engines also 
increase the top speed of  the 
helicopter by up to 195 miles per 
hour. In comparison, the oper-
ational ceiling of  the Boeing 
AH-64D Apache helicopter is 
6,400 meters (21,000 feet), while 

its top speed is 183 miles per 
hour. The Ukrainian version 
also includes Western-made  
on-board systems and the intro-
duction of  options for addi-
tional weapons.

Antonov Lineup
Ukraine’s most famous firm 
in the aerospace arena is the 
Antonov aircraft company, mak-
ers of the world’s two largest air-
craft, the An-124 Ruslan and the 
An-225 Mriya, both of  which 
have been seen at Le Bourget 
in previous years. At this year’s 
airshow the company is present-
ing smaller-model aircraft, but 
with some distinct differences 

from Antonov’s orientation in 
previous years.

More recently, Antonov (Hall 
6 Stand A54) has developed a 
series of new, twin-engined air-
craft that are designed to replace 
older-model Antonov aircraft 
already in use around the world.
•  The An-178 is a short-

range military transport air-
craft based on the civilian 
An-148/158 regional jet (the 
An-158 is a stretched variant 
of the 85-seat An-148 regional 
jet with a payload of  99 pas-
sengers). Modifications for the 
aircraft to be used in military 
service include a wider fuselage 
and a rear-loading ramp. It is 
comparable to the Lockheed 
Martin C-130 in terms of  lift 
capacity and is targeted to 
replace older model An-12 and 
An-26 aircraft.

•  The An-132D is designed to 
replace older-model An-32 air-
craft, but the main difference 
with this aircraft is that the 

entire fit of  its on-board sys-
tems come from foreign sup-
pliers—engines from Pratt & 
Whitney, for example. The air-
craft’s main production line is 
going to be in Saudi Arabia 
rather than in Kiev, and it 
recently made its first flight.

•  The company has also looked 
at a model that has been called 
the An-168MP, a variant of the 
An-148 that would be a mar-
itime patrol aircraft. This air-
craft would be proposed both 
as an MPA and as a ground 
surveillance and battle man-
agement platform.

Industry observers suggest 
that the An-132 program is a 
model for how Antonov intends 
to conduct part of its marketing 
strategy. “By moving the produc-
tion off-shore to another coun-
try, Antonov avoids the problems 
that causes foreign firms to shy 
away from Ukrainian projects,” 
said a retired NATO nation mil-
itary official.

“Many foreign firms do not 
want to have to get involved with 
the Ukrainian state arms export 
monopoly, UkrOboronProm 
[UOP],” he said.  “Putting the 
production of their aircraft out-
side of Ukraine avoids the prob-
lems of the lack of transparency 
that frequently are leveled at the 
UOP organization.”

“The additional benefit is to 
make their programs ‘interna-
tional’ so that foreign suppliers 
can provide the on-board sys-
tems for these aircraft,” he con-
tinued. “Now you have aero-
planes that can be maintained 
anywhere in the world and an 
opportunity for a worldwide 
footprint—something that 
Ukrainian industry has aspired 
to for years but now could be 
close to achieving.” o

Ukraine aerospace 
adapts to changes
uContinued from page 20

The An-178, left, is a short-range military 
transport aircraft based on the civilian 
An-148/158 regional jet.

Antonov’s signature product is the world’s 
largest plane, the An-225 Mriya, below.

Latécoère in modernizing push; 
celebrates 100 years in business
by Guillaume Lecompte-Boinet

Aircraft systems maker Latécoère is mark-
ing its 100th anniversary on June 21. The 
Toulouse-based company will use the 
Paris Air Show as an opportunity to 
highlight its latest achievements (Hall 2b 
Stand C185).

Prominent among the new equipment 
on display is a prototype for a new elec-
trically-controlled aircraft door called 
the Next Generation Equipped Door 
(NextGED), which was unveiled for the 
first time at the More Electric Aircraft 
convention held in Bordeaux. According 
to Latécoère, the electrical controls 
(replacing mechanical controls) make 
opening and closing the door easier and 

more reliable in all weather conditions.
“An [aircraft] door is subject to many 

constraints, such as how safely it opens 
in the case of  a crash or when weather 
conditions are extreme,” explained Serge 
Bérenger, innovation and research direc-
tor at Latécoère. There still work to be 
done on the cost of such a door, and its 
weight. The company plans to make the 
technology available for new generation 
aircraft only, since the cost of retrofitting 
them is prohibitive.

Also on display by Latécoère this week 
at Le Bourget is a video surveillance sys-
tem that allows flight crew to see who is 
outside the aircraft door. The company 

has developed new cabling for areas such 
as landing gear and engines that need 
to withstand extreme temperatures and 
vibration. It also is introducing new ways 
to organize, install and support cabling 
using automation.

The French company is a special-
ist in technology for connecting aircraft 
systems, which accounts for just over 
one third of its revenues (which reached 
€665 million, or just under $735 million 
in 2016). Most of the rest of its business 
comes from aerostructures (such as doors 
and fuselage sections).

Mitsubishi Aircraft recently selected 
Latécoère as a partner to provide the elec-
trical wiring interconnect system for its MRJ 
regional airliner. The partnership has been 
tasked with solving various problems that 
the Japanese airframer has encountered with 
the wiring architecture for the program.

Under the leadership of CEO Yannick 
Assouad, Latécoère seems to have turned 
around a financial situation that had been 

somewhat challenging in recent years. In 
2016, revenues increased by 5.3 percent and 
operating profits leapt up by 153 percent to 
€47.9 million ($53.9 million). In fact, aero-
structures income declined by 4.4 percent, 
while that from cabling grew by 10.1 percent.

“This is the result of our 2020 transfor-
mation plan, which is reinforcing our com-
petitiveness,” said Bérenger. One key aspect 
of the 2020 plan is the construction in the 
Toulouse area of a highly automated fac-
tory that is capable of producing 600,000 
door components each year with around 
150 personnel. Numerous individual tasks 
have been automated, and the factory is 
largely operated by a digital network.

“Our objective is to achieve a 10-fold 
reduction in the production cycle time, 
compared to today’s low-cost factories,” 
stated Bérenger. The new factory is due 
to enter service at the start of  2018 and 
will replace current manufacturing opera-
tions in North Africa, the Czech Republic 
and Poland. o



© 2017 Honeywell International. All rights reserved.

With thousands of products on aircraft around 

the world, and more than 100 years of experience 

providing satellite communications, mechanics, 

engines, cockpit technology and more to the 

aerospace industry, Honeywell is now taking the 

aviation industry into a new era of connectivity. 

With Honeywell, you can: 

•  Improve aircraft turnaround times

•  Provide enhanced passenger experiences for 

your customers

•  Reduce operating costs with more informed 

decision making

Honeywell can help you explore the opportunities 

for your business.

For more information, please visit 
www.honeywellconnectedaircraft.com 

The Connected Aircraft 
Era is here. Honeywell 
can take you there.

HON106931m_GlobalConnectivity_AIN Paris Airshow Daily_10.8125x13.875.indd   1 6/1/17   2:24 PM



Nexcelle advances on two programs
by Charles Alcock

The past 12 months have been 
both busy and rewarding for 
Nexcelle, which has seen two 
of its advanced integrated 
nacelle systems make progress 
toward service entry. First, in 

November 2016, Bombardier’s 
new Global 7000 business jet 
achieved its first flight, powered 
by the GE Aviation Passport 
engine with Nexcelle’s nacelle 
and thrust reverser. Then, last 

month, China’s Comac’s C919 
narrowbody airliner flew for the 
first time, powered by the CFM 
International Leap 1C turbo-
fan, featuring Nexcelle’s nacelle 
and O-Duct thrust reverser.

The joint venture between 
GE’s Middle River Aircraft Sys-
tems division and its French en-
gine-making partner Safran was 
created with the goal of delivering 
more operationally efficient and 
aerodynamically optimized pro-
pulsion systems that will result in 
lower fuel and maintenance costs. 
“We are now executing on this vi-
sion by building the first of our 
new nacelles, and shipping prod-
ucts,” Nexcelle president Kenneth 
Onderko told AIN.

The Global 7000’s first flight 
saw the full deployment of the 
thrust reversers, which Nexcelle 
views as a vote of confidence 
in the system. “We’re delivering 
assets for these now, and then 
transitioning to production. For 
the second half of this year we’ll 
be focused on the production 
ramp up,” said Onderko. 

At the same time, Nexcelle has 
an engineering team in China to 
support Comac, which Onderko 
said would soon resume flight 
testing after the initial maiden 
flight of the C919. Formed in 
2008, Nexcelle won the contract 
from Comac in 2010 to develop 
what it says is the industry’s first 
fully integrated propulsion sys-
tem for the Leap 1C—compris-
ing nacelles, thrust reverser and 
exhaust system.

The design features Nexcelle’s 
new translating O-Duct thrust 
reverser configuration, as well 
as a fan cowl that is structur-
ally integrated with the engine. 
It also has an integrated mount-
ing system for reducing engine 
distortion and enhancing on-
wing performance. The O-Duct 
deployment is performed with 
an evolved electrical thrust 
reverser actuation system that 
replaces heavier hydraulic tech-
nology, greatly simplifying 
maintenance. The reverser for 
the Passport engine, for exam-
ple, has just two actuators.

The O-Duct eliminates drag 
links in the engine’s secondary 
flow path, improving airflow 
and reducing fuel consumption, 
as well as boosting the over-
all efficiency of the equipment, 
according to Nexcelle. o
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Nexcelle’s O-Duct thrust reverser design 
has found its first application with the 
CFM International Leap 1C engines that 
power Comac’s C919 narrowbody airliner. 
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P&W plots 3-step F135 ‘pathway’ 
to greater thrust, less fuel burn
by Chris Kjelgaard

Pratt & Whitney has unveiled a 
development pathway for thrust 
growth, fuel-burn reduction 
and other improvements in the 
F135 engine powering the F-35 
Lightning II Joint Strike Fighter 
(JSF). It could result in the U.S. 
armed forces fielding improved 
versions of  the basic F135 for 
land-based, STOVL and car-
rier-based F-35s as early as 2020.

The company sees its F135 
development pathway as essen-
tially a two-step program, which 
would result by the mid- to late-
2020s in an entirely new engine 
employing a third airstream, 
which would allow both an 
adaptive-cycle compressor and 
an adaptive-cycle turbine and 
also would allow weapons-sys-
tem cooling technologies.

However, Steven Burd, P&W’s 
chief engineer for advanced pro-
grams and technology, said an 
additional intermediate step 
could allow further improve-
ments to be made—beyond the 
first upgrade step—to the sub-
stantially modified F135 engine-
and-lift-system combination 
that powers the STOVL (short 
take-off, vertical landing) F-35B 
flown by the U.S. Marines and 
the British Royal Air Force.

Pratt & Whitney has formal-
ized its proposed two major 
F135 development steps as 
Growth Option 1 and Growth 
Option 2. The company is infor-
mally calling the intermediate 
technology-insertion option 
for the STOVL F135 “Growth 

Option 1A,” according to Burd, 
who declined to provide details 
of  the additional technologi-
cal improvements this upgrade 
would incorporate.

The manufacturer recently 
displayed  a developmental F135 
to reporters visiting P&W’s West 
Palm Beach, Florida, engine test 
center. P&W has verified—at its 
own cost—a suite of compressor, 
turbine and software-controlled 
airflow-modulation technolo-
gies on the test engine. These new 
technologies offer a 5 to 6 per-
cent fuel-burn improvement and 
a thrust bump of 6 to 10 percent 
over the F135’s 40,000-pound 
validated maximum-thrust, 
throughout the F-35’s flight 
envelope. Matthew Bromberg, 
president of  Pratt & Whitney 
Military Engines, declined to 
quantify the respective propor-
tions of the overall performance 
improvements each of the differ-
ent technological upgrades pro-
vides, saying this information was 
both classified and proprietary.

P&W has verified the perfor-
mance improvement, which could 
also be used to produce hot-section 
durability and reliability improve-
ments, in extensive ground-testing 
of the development engine on a 
test stand at the West Palm Beach 
facility. Displaying the specially 
modified engine (which P&W calls 
its FBR, or Fuel Burn Reduction, 
engine and has labeled FX701-01) 
at its static display (C2), Burd said 
FX701-01 incorporates two sepa-
rate sets of technological upgrades.

One set comprises the com-
pressor adaptations developed 
and tested under the company’s 
FBR research program for the 
U.S. Navy, according to Burd, who 
said the second set of upgrades 
in the FBR engine are turbine-
cooling technologies tested by 
P&W under the U.S. Air Force’s 
CAESAR (Component And 
Engine Structural Assessment 
Research) program.

“The [modified] compres-
sor is about driving better effi-
ciency and the turbine about 
more effective…cooling” for the 
F135’s high-pressure turbine 
blades, said Burd. These tech-
nologies could well be useful for 
the F135 in the next few years, 
because “modernization of the 
F-35 is putting demands on the 
propulsion system,” he said.

Growth Option 1
Pratt & Whitney is packaging all 
of  the test-verified technological 
improvements in the F135 FBR 
engine into Growth Option 1, 
which would potentially be avail-
able for all F135s, whether new-
production or already-installed 
engines. Growth Option 1 would 
require replacing the F135’s 
core (or “power”) module, and 
for any already-installed engine 
the module replacement could 
be performed during a routine 
depot visit, according to Burd. 
No other modifications would 
be necessary: as a customer, 
“you can’t see the upgraded 
parts,” he said.

“If  we were given the green 
light, we would launch a short 
program and would have it 
[ready] by 2020,” in time to incor-
porate into new F135s under the 
Block 4 production contract, 
said Bromberg. (Interestingly, 
Bromberg’s career before he 
joined P&W’s parent United 
Technologies in 2002 included 
serving as a Goldman Sachs 
investment banker and as an 
officer on one of the U.S. Navy’s 
nuclear submarines.)

The “green light” P&W would 
need to proceed with full devel-
opment and validation testing 
of  Growth Option 1 would be 
authorization and funding from 
the JSF Joint Program Office 
(JPO) to embark on an engineer-
ing manufacturing and develop-
ment (EMD) program for the 
upgrade. The JPO could use any 
of several acquisition strategies 
to provide the upgrade, accord-
ing to Bromberg: “For the pro-
curement cost of  the motor, it 
depends on how the program 
office wants to do it. If  they do 
it on an attrition basis, it will be 
cost-neutral,” other than the pur-
chase cost needed to provide a 
new module for the damaged 
module being replaced.

Should the JPO want to retro-
fit the Growth Option 1 upgrade 
to all in-service F-35s, new power 
modules would have to be pur-
chased to replace the still-func-
tional modules in F135s sent for 
depot maintenance. Providing 
Growth Option 1 modules for 
new-production F135s from 
2020 would also be cost-neu-
tral, according to Bromberg, 
who noted that P&W has at this 
stage reduced its purchase-price 
per engine by more than 50 per-
cent, compared with early-pro-
duction F135s.

By the end of May, P&W had 
delivered 325 F135s, and produc-
tion is continuing to ramp up, 
according to Bromberg. He said 
P&W delivered 42 F135s in 2015 
and 72 in 2016. It will deliver 80 
this year and 110 in 2018. F135 
mission readiness and capability 
is now above 98 percent, a higher 
rate than P&W’s original target 
for 2020, Bromberg added.

P&W’s F135 Growth Option 
2 is an entirely new engine, which 
P&W reckons it could size to fit 
the F-35 and/or any sixth-gen-
eration fighters ordered by the 
U.S. Air Force. This engine 
would be available “four to 
eight years down the road after 
Growth Option 1,” according to 
Bromberg. It would provide “a 
step change” in fuel-burn, thrust 

and durability benefits over those 
offered by a Growth Option 1 or 
Growth Option 1A F135. 

Growth Option 2, or XA101 
in U.S. Air Force Research 
Laboratory (AFRL) nomencla-
ture, is the production engine 
which ultimately will result from 
P&W’s adaptive-cycle R&D 
under the AFRL’s Advanced 
Engine Transition Program 
(AETP). AETP is the EMD 
risk-reduction program under 
which the AFRL has contracted 
both P&W and GE Aviation 
to develop production-capable 
fighter engines employing the 
adaptive-cycle fan technologies 
they separately developed and 
tested under the AFRL’s previ-
ous Adaptive Engine Technology 
Development (AETD) research 
program. (GE Aviation is also 
working on an AETP engine, 
which the AFRL has labeled 
XA102. This engine could see 
service instead of, or as well as, 
P&W’s XA101.)

“Adaptive [-cycle] is simply 
changing the performance con-
figuration at different parts of 
the envelope,” said Bromberg, 
noting that the F135—particu-
larly in its STOVL incarnation— 
already has adaptive-cycle 
characteristics. The term ‘adap-
tive-cycle’ can be applied to four 
different types of  technology, he 
added: operation of  the engine 
core; employment of  a third 
airstream in the engine, which 
can be deployed in different 
ways and in different parts of 
the engine to optimize its per-
formance in every area of  the 
flight envelope; software control 
of  engine parts and airflows to 
provide modulated cooling of 
the engine’s hot section; and—
to date little-discussed pub-
licly—even having the engine 
provide modulated cooling of 
the aircraft’s weapons systems 
when necessary.

Noting that P&W will also be 
able to back-insert technologies 
from its XA101 AETP research 
into other engines—including 
the F135—if required, Bromberg 
declared that the company’s 
AETP effort is going well. “We’re 
on time with the contract and 
we’re hitting all the key develop-
ment milestones,” he said. “We’re 
on budget … [and] we can speed 
it up if  they ask us to.”

Indeed, P&W may already 
have run its three-airstream 
AETP adaptive-cycle fan and 
core in a demonstrator engine. 
When asked if  P&W had already 
done so, Bromberg declined to 
say ‘yes’ or ‘no,’ but, he added, 
“We will be announcing the 
results of  tests in the near 
future. We feel very good about 
where we are.” o

With a timely “green light,” Pratt & 
Whitney says it could deploy an upgraded 
F135 engine for the start of the F-35’s 
Block 4 production run in 2020.





Boeing preps Block 2 update 
for U.S. Army’s Chinooks
by Bill Carey

Boeing last month started development 
of a Block 2 upgrade of the U.S. Army’s 
CH-47 Chinook heavy-lift helicopter. 
Plans call for delivering 542 upgraded 
helicopters from 2023 into the 2040s.

Block 2 Chinooks will be retrofitted 
from current CH-47F and special oper-
ations MH-47G models, numbering 
473 and 69 airframes, respectively. The 
upgrade introduces new advanced design 
composite rotor blades, an improved 
drive train, single (as opposed to seg-
mented) sponson fuel tanks and strength-
ened aft, pylon and nose sections.

The Army granted the program 
Milestone B approval to move from tech-
nology maturation to engineering and 
manufacturing development (EMD) on 
April 5. Boeing will build and test three 
prototypes under the EMD phase; it 
expects the Army will make a Milestone 
C decision to begin low-rate initial pro-
duction (LRIP) in 2021, with first deliv-
eries following in 2023.

The Block 2 upgrade follows an evo-
lutionary path that envisions the work-
horse helicopter operating into the 2060s, 

Boeing Defense executives said during a 
media visit the company hosted in May 
at its Ridley Park, Pennsylvania manu-
facturing facility, where Chinooks are 
assembled. Block 2 does not come with a 
new engine to replace the Chinook’s twin 
Honeywell Lycoming T55-GA-714A 
turboshafts, which would likely feature in 
a Block 3 upgrade. The new powerplant 
would stem from the Army’s Future 
Affordable Turbine Engine (FATE) pro-
gram to design a 5,000- to 10,000-shp 
class turboshaft engine.

If  the Army intends to operate the 
Chinook into the 2060s, a Block 3 
upgrade will be necessary and “it has to 
start with the engine,” said Randy Rotte, 
Boeing director of  Chinook global sales 
and marketing. The “decision point” 
for the next upgrade will be sometime 
between 2023 and 2032, he added.

CH-47F maximum gross weight 
will increase from 50,000 pounds to 
54,000 pounds (with payload increasing 
from 19,278 pounds to 22,207 pounds) 
under the Block 2 upgrade, matching 
the weight of G models and allowing 

for the interchange of common parts, 
Rotte said. The increased weight is sup-
ported by the new swept-tip, anhedral 
Advanced Chinook Rotor Blades, which 
provide 1,500 pounds greater lift capac-
ity, plus structural modifications and a 
higher-rated drive train.

Boeing expects to sign an EMD con-
tract to begin Block 2 work within 
months. The first F-model helicopter will 
be disassembled by Summit Aviation, 
based in Middletown, Delaware, then 

sent to Ridley Park for the upgrade.
Meanwhile, Boeing is competing to 

provide the CH-47F to Germany, which 
has a requirement for 40 to 60 helicop-
ters to replace its current fleet of CH-53 
heavy-lift helicopters. The Chinook is 
poised against the Lockheed Martin/
Sikorsky CH-53K, “our first head-to-
head competition in quite a while,” Rotte 
remarked. Boeing is also responding 
to questions regarding Israel’s CH-53 
replacement requirement, he said. o
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The Block 2 Chinook will feature new advanced design 
composite rotor blades and other improvements. 
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PARKER WINS DENALI SPOTS, UNVEILS NEW ENGINE COMPONENTS

Parker Aerospace’s Aircraft Wheel & Brake Division 
will provide the main wheels, main brakes, and nose-
wheel on Textron Aviation’s Cessna Denali single-
engine turboprop, the supplier announced at the Paris 
Air Show. Textron announced last month it had begun 
production on the model’s first test articles. Flight test-
ing is scheduled to begin in the third quarter of next 
year, followed by certification in 2019.

Separately, Parker (Hall 5 Stand C210) revealed two 
new weight-saving and emissions-reducing features 
for engine components. In what it said is an industry 
first, Parker is making lubrication reservoirs from com-
posite materials, cutting the part’s weight by as much 
as 40 percent.

In addition, building on a process developed by par-
ent company Parker Hannifin’s Racor Division, Parker 

Aerospace is now using demisting technology to sep-
arate oil droplets from air vented out of the lubrica-
tion system. The separated oil is then returned to the 
lubrication system, keeping it out of the atmosphere.

Addressing the benefits of the new practices, Rick 
Mossey, business development manager for Parker’s 
Gas Turbine Fuel Systems Division, said, “When an air-
plane has less mass to move, it burns less fuel and cre-
ates fewer emissions. That’s where the use of lighter 
materials comes in and why we are using composites 
in applications like our oil reservoirs. To meet other 
challenges, we often look first to Parker’s existing 
technology solutions, applying them to solve new cus-
tomer problems. That was our approach in utilizing 
Parker’s proven demisting technology to reduce the 
release of oil vapor emissions.”   —S.B.

Boeing’s wing factory readies 
for 777X production this year
by Gregory Polek

Boeing’s $1 billion composite wing cen-
ter (CWC) will start fabricating the first 
spar for the 777X wing this year, mark-
ing the start of a process of composite 
wing making on a scale never before tried 
in commercial aircraft program. Inside 
the 1.3-million-square-foot building in 
Everett, Washington, a single autoclave 
over the past year has baked composite 
parts for preproduction test articles such 
as stringers, panels and wing skins, in 
preparation for low-rate production and 
assembly at Boeing’s adjacent horizontal 
build line.

Speaking with AIN just before the 
start of the Paris Air Show, 777/777X 
operations vice president Jason Clark 
described the process of building the 
world’s largest composite wing, starting 
with the testing of each preproduction 
part for what he called ultimate pro-
cess control and design integrity. “We’re 
on track to be producing the first arti-
cles this year,” said Clark. “Within the 
year we will have in production multiple 
components for the wing to support the 
overall integrated schedule.” That sched-
ule calls for primary assembly of compo-
nents in 2018, first flight in 2019 and the 
delivery scheme in 2020.

The CWC now houses all the tool-
ing necessary for initial low-rate produc-
tion, said Clark. As the rate increases, 
the plant could eventually carry tooling 
capable of keeping pace with a rate of 8.3 
airplanes per month.

Although Boeing hasn’t actually 
assembled a full pre-production wing 
per se, it has fabricated full sets of com-
ponents for the airfoils. From that point, 
engineers test mainly for predictability of 
findings, explained Clark. “As the engi-
neering team defines the way the airplane 
should perform, [it must determine] 
how you mechanically design for that… 
Perfection is not what we’re achieving; 
what we’re doing is achieving a consis-
tency that’s expected from engineering.”

Now performing final qualifica-
tion tests for the wing’s composite spar, 
Boeing expects to soon start making that 
part for the first 777X, a static test air-
plane. The 105-foot-long component 
is the largest single-piece spar ever pro-
duced. For the 787, for example, Japan’s 
Mitsubishi assembles a spar from three 
pieces, mainly due to transportation 
logistics. “It’s one of the key reasons that 
we actually do all the fabrication next to 
assembly at the Everett site,” said Clark.

Now housing a single autoclave, the 
CWC will eventually need three for full 
rate. For spar production, Boeing has 
erected two fabrication cells, allowing it 
to build a front and rear spar simultane-
ously. While the CWC also makes com-
posite panels, skins and stringers—86 
of which go into each wing—the wing’s 
aluminum ribs are made in other Boeing 
facilities, said Clark. 

The 777X’s distinctive wingtips get 
built at Boeing’s factory in St. Louis, 
along with most of the leading and trail-
ing edge components. One of the air-
plane’s most visually distinguishing 
characteristics, a 12-foot-long folding 
wingtip will allow regulators to clas-
sify both airplanes as Code E, meaning 
they’ll fit into the same size parking space 
the 777-300ER now uses.

All of the wing’s components come 
together in what Boeing calls the hori-
zontal build line, in an automotive-style 
process the company has used for some 
time with the 737 and 787. As opposed to 
the company’s traditional vertical build 
method, in which the wing sits in hard 
tooling upright from its trailing edge, the 
horizontal method allows the design—
as opposed to the tooling—to control 
the configuration of the wing, explained 
Clark. The arrangement carries ergo-
nomic benefits as well as easier access for 
workers. “And there’s a lot more flexible 
tooling that you can put into the wing 
using that approach,” noted Clark.  o

The facility will manufacture 
composite wings for Boeing’s 
777X, which is expected to 
make its first flight in 2019. 

The CWC will operate three 
autoclaves, each large enough 
to fit two 737 fuselages.

Boeing’s Composite Wing Center 
(CWC) sprawls across more than 
27 acres at its Everett, Washington, 
aircraft manufacturing campus.

SOMETHING OLD, SOMETHING NEW

The Morane-Saulnier MS.760 Paris Jet in the background, one of the first 
purpose-built business jets, shares the 2017 Paris Air Show ramp with the 
recently certificated Cirrus SF50 Vision Jet, plus an SR22 piston single.
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AEROSTAR NEARS 
OPENING OF IASI 

MRO FACILITY

Romanian aerospace com-
pany Aerostar (Hall 5 Stand 
F266) is close to securing a 
deal to open a four-bay MRO 
hangar for Airbus A320 family 
and Boeing 737 Classic and 
Next Generation overhauls at 
Iasi International Airport (IAS). 
The new facility, which would 
open in the summer of 2019, 
is 130 km (80 miles) north of 
Aerostar’s existing business 
operations at Bacau.

According to Aerostar, 
its Bacau facility has con-
ducted approximately 80 
aircraft C and D checks and 
500 aircraft overhauls from 
30 airlines. The company 
currently services customers 
such as Royal Air Maroc and 
Pegasus Airlines. Aerostar’s 
two hangars offer 10,000  
sq m of space and six-to-
seven aircraft bays.

The company is expand-
ing to a facility at IAS 
because of its success in the 
MRO field, which it began 
servicing 13 years ago. 
Ultimately, Aerostar’s goal 
is to develop mid- and long-
term framework agreements 
in addition to its yearly main-
tenance contracts. —S.C.

Stratasys inks new deal 
with Boom Supersonic
by David Donald

Last week, Stratasys announced 
a three-year technical partner-
ship with Boom Supersonic, 
the Denver-based startup devel-
oping a Mach 2.2 airliner. The 
deal with Boom follows tech-
nical partnerships announced 
earlier this year with the Team 
Penske NASCAR and McLaren 
Formula 1 motor racing teams.

Boom is currently develop-
ing the XB-1, a third-scale tech-
nology demonstrator for the 
airliner. The company hopes to 
fly the aircraft next year. The 
additive manufacturing exper-
tise and capabilities brought by 
Stratasys are central to Boom’s 
setting such an aggressive devel-
opment schedule.

Under the agreement, Strata-
sys will install two FDM-based 
printers, comprising a Fortus 
450mc and F370, which can be 
used to produce on-demand 

tools and parts for the aircraft. 
The companies are working to-
gether to identify areas where 
additive manufacturing can be 
used to greatly reduce develop-
ment times through the ability 
to rapidly prototype parts, and 
where it can generate significant 
cost savings. For Stratasys (Hall 
4 Stand C208), it represents a 
good engine for driving its own 
internal development activities.

“The partnership with Boom 
represents a new development 
platform that is progressing 
towards a major breakthrough 
in air travel,” said Scott Sevcik, 
head of aerospace, defense 
and automotive solutions at 
Stratasys. “We’re excited to be a 
part of it from the start.”

For nearly three decades, 
Stratasys has been involved in 
additive manufacturing, hav-
ing developed its FDM (fused 

deposition modeling) technol-
ogy to enable the rapid and cost-
efficient production of parts 
and tools of varying degrees of 
complexity. Through supplying 
systems and solutions for major 
OEMs such as Airbus, the com-
pany has developed a deep 
understanding of the technol-
ogy and the certification hurdles 
involved in applying 3D printing 
to the aviation sector.

In order to address these chal-
lenges, the company is currently 
engaged in testing a solution to 
certify its FDM process for pro-
ducing aircraft interior parts. 

A new version of the Stratasys 
Fortus 900mc has been devel-
oped with software and hard-
ware changes that enhance its 
“repeatability” factor so that 
components are exactly identi-
cal across a run of many units. 
The company uses its Ultem 
9085 resin, which meets strin-
gent aerospace flame, smoke 
and toxicity requirements.

This solution is being test-
ed in collaboration with the 
(U.S.) National Center for Ad-
vanced Materials Performance 
(NCAMP), part of the National 
Institute of Aviation Research 

(NIAR). The FAA is driving 
the initiative, and the tests are 
aimed at qualifying the material/ 
manufacturing process to ex-
pedite the certification of parts 
that are produced using the  
solution. Tests are due to end in 
the third quarter of this year, to 
be followed by a final report.

Additive manufacturing has 
a bright future in aerospace. 
Development is being pursued 
by Stratasys along the lines of 
ever larger parts and stronger 
materials, as well as expanding 
the use of 3D printing through-
out the aircraft platform. o

Boom Supersonic’s XB-1 demonstrator, top, is set for a first flight in 2018. It will be used to verify the technologies the company plans for 
its 55-passenger Mach 2.2 airliner. The company says seats aboard the Boom airliner will be priced similar to today’s business class.

Embraer shifts its pitch 
‘from price to value’
by James Wynbrandt

Embraer Executive Jets is mak-
ing “a strategic shift from price 
to value” in its positioning and 
sales strategy, said Luciano 
Froes, senior v-p of market-
ing, at the Brazilian com-
pany’s U.S. headquarters in 
Florida before the Paris Air 
Show. The change accompa-
nies a “refreshed leadership,” 
with Michael Amalfitano, an 
aviation finance veteran, tak-
ing the helm in March as pres-
ident and CEO of the business 
jet unit. (Amalfitano, originally 

scheduled to deliver the pre-
Paris presentation, had a last-
minute conflict.)

The three pillars of  the 
value strategy are the brand’s 
desirability, increasing cus-
tomer loyalty and new solu-
tions the company offers, Froes 
said, pointing to several sup-
porting indicators. Among 
the desirability reflections are 
number-one rankings in annual 
customer support surveys 
(including from this publica-
tion) that Embraer has received 

in recent years, and the fact that 
its Phenom 300 has been the 
best-selling business jet four 
years running. Loyalty rates 
are “above industry average,” 
Froes said, based on customer 
retention and other metrics. He 
noted the first Legacy made at 
the Melbourne, Florida, facil-
ity was delivered to a two-time 
Phenom 300 customer who was 
trading up. Finally, the new 
solutions component includes 
not only the span of  clean-
sheet products and global sup-
port, but now, with Amalfitano 
aboard, finance solutions as 
well. “We cover every segment 
except ultra-long range,” he 
said, “the broadest portfolio in 
the industry.”

Value notwithstanding, Embraer 
(Chalet 314, Static C2) sees a 

challenging global market for 
new business jets in the near 
term. “We expect 2017 to be fair-
ly flat year,” with sales around 
last year’s total of about 650 
units, he said. He cited the head-
winds, including: exchange rates, 
“The dollar strengthened over 
the last few years, and our prod-
ucts are dollar denominated;” 
preowned inventory levels, “par-
ticularly young aircraft avail-
able for sale,” and concerns that 
blunt investment confidence—
such as the new administra-
tion in the U.S. and Brexit in the 
UK. “But just because the mar-
ket isn’t growing doesn’t mean 
we can’t differentiate ourselves,” 
Froes said.

Underscoring the strong foun-
dation for expansion: the divi-
sion’s compound annual growth 
rate of 19 percent between 2002 
and 2016; a 500-percent growth 
in market share (3.6 percent to 
18 percent) in the decade be-
tween 2005 and 2016; more than 
1,100 jets in service in more than 
70 countries; and a global net-
work of more than 70 service 
centers. Moreover, small and 
medium cabin jets, its primary 
products, are taking a growing 
percentage of business jet sales, 
Froes noted.

Embraer Executive Jets man-
ufactures the Phenom 100 and 
300 lights jets; Legacy 450, 500 
and 650E mid- to large-cabin 
jets; and the Lineage 1000E 
executive airliner. oMany of Embraer’s business jets, like the Legacy 450 shown here on the Paris Air Show ramp, are manufactured in Melbourne, Florida.
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Connected Aircraft taps 
new bandwidth bonanza
by Mark Phelps

The information superhighway 
that has transformed ground-
based communications has been 
at least a few steps behind in its 
leap to airborne connectivity. 
But passengers’ lust for carrying 
on their cyber-connected lives 
aloft has driven hardware and 
software developers to deliver 
ever wider pipelines to onboard 
Wi-Fi platforms.

Honeywell calls its program 
“Connected Aircraft,” and 
the most recent advances have 
brought living room- or office-
level performance to aircraft 
connectivity. AIN participated 
in a demonstration flight of 
the company’s Boeing 757 test 
bed, with one editor focused 
on passenger-centric issues 
(see story on this page), and 
another focused on pilot and 
operational utility. Honeywell 
director of  flight services Kiah 
Erlich provided details in the 
preflight briefing and airborne 

during the one-hour demon-
stration flight.

The JetWave hardware sys-
tem feeds its GX Aviation 
(airline) and JetConnex (busi-
ness aviation) cabin Wi-Fi 
programs, delivering up to 35 
megabits per second (Mbps) 
of  data transfer speed (largely 
dependent on antenna size—
business jets typically can 
achieve around 15 Mbps). 
That’s sufficient to enable the 
most data-rich activity, includ-
ing video streaming and all lev-
els of  social media connectivity.

While passenger convenience 
has been the driving force, the 
knock-on effect for aircraft 
operators (airlines and business 
aircraft) has been no less signif-
icant. It’s just not as obvious to 
the general public.

Honeywell divides its list of 
stakeholders for advanced con-
nectivity into five camps: pas-
sengers, pilots, maintenance 

personnel, flight operations 
managers and CEOs. Passen-
gers enjoy the same Wi-Fi per-
formance they’re used to on the 
ground—for better or worse 
(there is no longer any “es-
cape” from connectivity—
even at 41,000 feet). The rest 
of the stakeholders use the in-
creased bandwidth to do their 
jobs more safely and efficient-
ly, and the potential benefits  
are profound.

The GoDirect Flight Bag 
Pro app provides all the bene-
fits of a tablet-based electron-
ic flight bag, but optimized for 
Honeywell avionics and JetWave 
hardware. While secure cockpit 
connectivity is tightly controlled 
for security through the exist-
ing ACARS network (which has 
much less bandwidth than Jet-
Wave), Honeywell optimizes the 
ACARS datastream by consol-
idating data for greater efficien-
cy, and at least some of the da-
ta-transfer chores are being 
offloaded to the much more ca-
pable JetWave network—JetCon-
nex in business aircraft and GX 
Aviation for airlines. Issues of 
 legality in deciding what the high-
speed network can be used for are 
being worked out with various 

regulatory agencies around the 
world, said Honeywell.

Weather Apps
Among the benefits of en-

hanced connectivity is weather in-
formation in the cockpit. While 
in-cockpit weather data has been 
available for some time, Honey-
well’s Go Direct apps offer even 
more information and in clos-
er to real-time in capability. This 
enables pilots to more readily ad-
just flight plans to avoid weath-
er—including clear air turbulence 
(CAT) as predicted by increasing-
ly sophisticated algorithms. As 
more information on air temper-
ature and moisture content be-
comes available (in part, from 
crowd-sourcing data from aircraft 
in flight), the accuracy of predict-
ing CAT is improving. That’s how 
Honeywell presents its Connected 
Aircraft as a means of improving 
passenger comfort.

Other benefits of GoDirect 
connectivity include fuel optimi-
zation. According to Honeywell, 
trials with an unnamed Euro- 
pean airline have shown an aver-
age per-flight savings of 500 kg 
(1,102 pounds/164 gallons) of 
fuel.

Honeywell showed its Flight 
Preview app during the demon-
stration, and AIN was able to 
download the app on an iPad 
(using the on-board Wi-Fi) and 
try it out. The app enables pilots 
to preview specific approaches 
to unfamiliar airports, with a 
split-screen display showing the 
approach plate on one side, and 
an animated view of the approach 
path overlaid on Google Earth 
imagery on the other. It shows 
how the approach will unfold, 
with a synthetic-vision-like view 
of the surrounding terrain and 

obstacles. Erlich said the app 
is most helpful for pilots gain-
ing situational awareness before 
flying to challenging airports, 
such as Aspen-Pitkin County in 
Colorado.

Another time and money 
saver is on the maintenance side. 
Predicting maintenance require-
ments allows airlines and corpo-
rate flight operations to have parts 
and mechanics waiting at desti-
nation airports, rather than hav-
ing to wait until landing to start 
the process. Erlich mentioned an 
app feature enabling pilots to take 
a picture of their aircraft’s brakes 
and send the image to the mainte-
nance department. The software 
analyzes the image and predicts 
when the brakes will need service. 
Similarly, data streamed from air-
craft engines, avionics and other 
systems can optimize mainte-
nance planning, and even predict 
system failures before they occur.

To bring perspective to the po-
tential impact of connected air-
craft, Honeywell posted some 
statistics at the beginning of its 
presentation. According to the 
company, delays cost the aviation 
industry a total of $25 billion an-
nually. A grounded aircraft costs 
as much as $10,000 an hour.

Honeywell pointed out that an 
Airbus A380 has 25,000 onboard 
sensors delivering as much as 844 
terabytes of data in 12 hours’ fly-
ing time. The company predicts 
that 25,000 aircraft will have 
Wi-Fi connectivity by 2025.

Finally, Honeywell pegs the 
Connected Aircraft as a $7 billion 
business, estimating it could ulti-
mately save 5 percent in fuel costs; 
result in 35 percent fewer opera-
tional disruptions; and cut main-
tenance troubleshooting time by 
25 percent. o
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Honeywell Connectivity Improves Passenger Experience

How can airborne connectivity impact the passenger experience? 
Honeywell (Chalet 104) has set out to answer this question with its 
Boeing 757 connected aircraft test platform. Currently on its world-
wide “Power of Connected Tour,” the hard-working, stripped-down 
airliner (the fifth 757 ever built) is outfitted with technology that can 
enhance the roles of pilots, operators and passengers. AIN was able 
to learn more about the passenger experience on the connected air-
craft when the Honeywell tour stopped at New York’s LaGuardia 
Airport on June 9.

According to Honeywell, the passenger experience is improved 
by upgraded airborne connectivity speeds that are up to 100 times 
faster than other airborne technologies. Airline customers also 
enjoy high-speed connections with fewer dropped links, as well 
as smoother and safer flights, made possible by Honeywell’s 
GoDirect products.

The most important driver of the connected aircraft is 
Honeywell’s GX Aviation technology for airline passengers (and 
JetConnex for business aviation users). Powered by Honeywell’s 
JetWave satellite communications hardware, GX Aviation and 
JetConnex bring high-speed airborne connectivity to commer-
cial and business aircraft, via Inmarsat’s Global Xpress Ka-band 

satellite network, which began service in 2016. Along with GX 
Aviation and JetConnex, Honeywell also offers a satcom net-
work app that allows administrators to control permissions and 
restrict data streaming on devices; and it even can be used to 
block devices from the Wi-Fi system if a passenger consumes too 
much expensive data.

On board the 757 connected aircraft on a “flight to nowhere” 

from LaGuardia, AIN was able to test the connectivity by stream-
ing audio and video, video conferencing, texting and accessing 
social media and email accounts during the one-hour demo hop. 
Ultimately, there were 33 devices connected at one time without any 
major issues. Ka-band streaming rates are on the order of up to 32 
megabits per second (Mbps), although rates are lower for business 
aircraft—up to 15 Mbps—due to antenna size limitations.

Erica Brinker, Honeywell senior director, connected aircraft, told 
AIN that the looming possibility of a U.S. laptop ban for flights com-
ing in from Europe could potentially be a hurdle for any company 
offering high-speed airborne connectivity, as passengers wouldn’t 
be able to carry larger devices on airliners. However, smaller mobile 
devices can easily tap into GX Aviation connectivity so passengers 
could complete work that they would normally reserve for their lap-
top on their phones or tablets.

The 757 connected aircraft visited San Francisco, Dallas, 
LaGuardia and London, but the first leg of the Power of Connected 
Tour ended here at the Paris Air Show. The aircraft will be on display 
from June 17 to 20. The second leg of the tour starts in July and will 
include stops in Dubai, Beijing, Tokyo and a few more cities over the 
rest of the year. —S.C.

Honeywell’s Boeing 757 test bed is short on passenger amenities, but 
long on capability. 

Just before the Paris Air Show, two AIN editors got to take a ride on 
Honeywell’s Connected Aircraft test bed. The hard working Boeing 757 
is here at Le Bourget on the static display line. 
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ACSS advances collision avoidance 
for UAS in unrestricted airspace
by Bill Carey

Testers from industry, govern-
ment and academia plan to re-
sume flight tests this summer 
of  detect-and-avoid capabili-
ty for large unmanned aircraft 
systems (UAS) using next-gen-
eration collision avoidance 
technology. The tests are con-
tributing to the goal of  in-
troducing UAS into civilian, 
unrestricted airspace and de-
velopment of  the Aircraft Col-
lision Avoidance System for 
NextGen (ACAS X)—tech-
nology the U.S. Federal Avia-
tion Administration plans as 
a replacement for the current 
TCAS system required on large 
passenger-carrying aircraft.

Avionics manufacturer 
ACSS, the joint venture com-
pany of  L3 Communications 
(Chalet 306 Static Display C2) 
and Thales (Chalet 263 Static 
Display B1) based in Phoenix, 
supplied its T3CAS traffic 
management computer to host 
developmental ACAS Xu soft-
ware for separate flight tests 
last year with UAS manufac-
turers Northrop Grumman and 
General Atomics. Designed spe-
cifically for unmanned aircraft, 
ACAS Xu is one in a family of 
ACAS systems developed by 
the Massachusetts Institute of 
Technology Lincoln Laboratory 
and Johns Hopkins University 
Applied Physics Laboratory.

Participating companies 
planned to conduct a “Run 3” 
series of  flight tests from June 
to August at Edwards Air Force 
Base in California. “We’re incre-
mentally testing the different 

logic upgrades of  ACAS Xu,” 
explained Greg Boerwinkle, 
ACSS’s UAS program manager. 
“After each round of testing we 
collect data and that helps the 
FAA and Johns Hopkins and 
MIT Lincoln Labs to improve the 
algorithm.” ACSS has used inter-
nal research and development 
money to fund its involvement.

During the Run 2 phase, ACSS 
participated in collision avoid-
ance flight tests with Northrop 
Grumman last August at Mojave 
Air and Space Port, California, 
making use of the latter compa-
ny’s Firebird optionally piloted 
aircraft. It participated with 
General Atomics at Gray Butte 
Field, California, for flight tests 
of a Predator B UAS that con-
cluded in November.

The testers flew various 
encounter scenarios pitting the 
Predator B and the Firebird 
with a safety pilot aboard 
against manned “intruder” air-
craft to evaluate the perfor-
mance of  ACAS Xu to detect 
potential conflicts and recom-
mend maneuvers to prevent a 
collision. ACSS flew a King Air 
intruder aircraft fitted with an 
avionics rack in the cabin to val-
idate ACAS Xu processed inputs 
from participating transponders; 
it also was able to calibrate the 
system’s performance with GPS 
position truth data.

ACAS X uses transpon-
der interrogations as well as 
automatic dependent surveil-
lance-broadcast (ADS-B) sig-
nals to detect and track nearby 

aircraft; it is also compatible 
with electro-optical and infrared 
sensors. Whereas current TCAS 
II technology uses rule-based 
logic, “ACAS X’s logic employs 
probabilistic models to represent 
various sources of uncertainty,” 
according to MIT Lincoln 
Laboratory. “To compensate for 
imperfect sensors, a surveillance 
and tracking module explicitly 
takes measurement and dynamic 
uncertainty into account by rep-
resenting relative positions and 
velocities as a probabilistic state 
distribution. To assess poten-
tial collision risks, ACAS X 
uses computer-optimized logic 
lookup tables that capture each 
possible state in the probabilistic 
state distribution.”

Entering the 7th Dimension
Explained Boerwinkle: “They’re 
essentially a seven dimension-
al look-up table based on the 
number of parameters—closure 
speed, size, altitude—and all 
of these look-up tables require 
a larger memory. The ability to 
access any point in that seven-
dimensional table at any time 
is really requiring us to update 
our hardware. It’s much differ-
ent than the way TCAS is im-
plemented, and our hardware 
is designed around TCAS. It’s a 
changing of the way computa-
tions are done.”

ACAS Xu for unmanned 
aircraft will require a database 
potentially as high as 16 giga-
bytes, orders of  magnitude 
more than the memory on cur-
rent TCAS units, which are 
capable of  ADS-B functional-
ity. “With that amount of  data, 
there has to be a validation cri-
teria also,” said ACSS president 
Terry Flaishans. “Validating 

that amount, and the number 
of  combinations and permuta-
tions is quite large. What Johns 
Hopkins is trying to do is use 
simulation to show all the corner 
cases to make sure that all the 
different cases are taken care of. 
The other thing ACAS does is it 
allows you to do lateral maneu-
vers along with vertical; TCAS 
right now only does vertical.”

The current T3CAS unit has 
enough processing throughput 
for both Run 2 and Run 3 test-
ing, but would have to be mod-
ified for full ACAS capability, 
Flaishans said. “The memory 
size itself  is not an issue—it’s 
the modification, qualification 
and testing of  the scenarios that 
require validation,” he added.

This and other work, includ-
ing detect-and-avoid flight tests 
that NASA, the FAA, General 
Atomics, Honeywell and BAE 
Systems have conducted using 
NASA’s Ikhana Predator B tes-
tbed, are contributing to stan-
dards being developed by FAA 
advisory organization RTCA. 
Two RTCA special commit-
tees—SC-228 for UAS minimum 
operational performance stan-
dards; and SC-147 for TCAS—
are collaborating on the devel-
opment of detect-and-avoid 
capability for unmanned aircraft. 
The goal is to publish a standard 
by 2020 that calls out ACAS Xu 
for collision avoidance.

ACSS executives were encour-
aged by the results they’ve seen 
from the testing thus far. Last 
year, the team planned to use 
the intruder flights only for 
preliminary functional testing, 
with the Run 2 phase scheduled 
for this spring. “But because 
last year’s testing went so well 
and we gathered such good data 
from it, we were able to acceler-
ate the test schedule to do Run 3 
this year,” Boerwinkle said. “We 
advanced our test schedule by 
about 10 months.”

While some corner-case errors 
were experienced in the detect-
and-avoid system’s perfor-
mance, Flaishans said the test 
results he had seen exceeded  
his expectations.

“If we can get this into a man-
ageable situation where the safety 
is just as good as see-and-avoid, 
they could be using these air-
planes to do border patrol, search 
and rescue, powerline (inspection) 
and not have to have a pilot in the 
airplane,” Flaishans said. “Over 
time, UASs will be integrated into 
the airspace and I believe we’ll be 
a good part of that.” o

An unmanned Predator B flew a series 
of encounter scenarios with a manned 
aircraft to evaluate collision avoidance 
technology and procedures.

Northrop Grumman’s optionally piloted Firebird aircraft participated in flight tests conducted last August in conjunction with ACSS, 
which manufactures the T3CAS traffic management computer. The tests were part of the Run 2 phase at Mojave, California.

Focus On UAS Technology
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GE9X’s digital nature helps 
drive airline productivity
by Gregory Polek

GE Aviation last month began certifica-
tion testing of the GE9X powerplant for 
the Boeing 777X widebody airliner fol-
lowing more than a year of ground tri-
als with the first engine-to-test (FETT), 
marking culmination of a long process 
of analysis and refinement of the vari-
ous elements of its architecture. For the 
100,000-pound-thrust-class GE9X, the 
company fundamentally changed its 
approach to flight testing, waiting for 
more than a year after the first run of the 
FETT before starting testing of the certi-
fication engine.

“It has been a huge success,” said GE9X 
general manager Ted Ingling. “We did 
something different on this program that 
we had not done and I think will become 
our foundation going forward, and that 
was to separate that first engine from the 
second engine and subsequent engines by a 
little bit more than a year…We finally con-
cluded that the best answer to that was to 
get ahead of it, have enough time in there 
to understand any findings you have and 
fix them for all the follow-on [engines] 
without being in a scramble.”

Most recently, GE performed the 9X’s 
icing trials in Peebles, Ohio, completing 
a process that historically proved diffi-
cult to predict for a variety of reasons, 
explained Ingling. In this case, the engine 

passed the more than 50 validation points 
GE had prescribed and covered certifica-
tion basis and beyond, allowing the com-
pany to calibrate its tools, all a year in 
advance of icing certification tests. “It’s 
a great place to be,” said Ingling. “If we 
found something in this test we needed 
time to go react to it and go change the 
architecture before we got to the cert test, 
because the one thing that we can’t con-
trol is the winter season.”

The 9X icing regime starting in 
December marked the first time in almost 
11 years GE had run such testing in 
Peebles, primarily because the company 
needed to modify its facility in Winnipeg, 
Canada, to accommodate the size of 
the engine for next winter’s certification 
tests. As for the recently completed trials, 
Ingling reported an exceptionally smooth 
program. “We walked away quite frankly 
with a very high confidence in our engine 
and a significant program risk abatement 
executed,” he said. “On the icing tests 
we demonstrated that the engine really 
needed no modification to go through 
the certification testing.”

Overall, testing on the FETT showed 
the need for some adjustments in rotor-
stator clearances in the compressor and 
a change in grind dimensions in the high-
pressure turbine. “We found a change in 

the hot to cold conversion that we needed 
to make on one of the two stages of the 
turbine,” said Ingling. “That was a find-
ing through the use of clearanceome-
ters and [a digital] X-ray…We run these 
machines a hair-width apart from the 
stators, and we want to dial them in as 
close as practical, accounting for manu-
facturing variation, ovalization, maneu-
ver loads, all of those things.”

Notwithstanding the discovery of a 
need for minor modifications to the com-
pressor and HP turbine, GE thinks its 
decision to wait for the close of FETT 
testing before running the second engine 
has resulted in the smoothest transition to 
the certification phase it has ever experi-
enced. The resulting highly refined set of 
technologies and design elements deliver 
a 10-percent fuel burn advantage over the 
Boeing 777-300ER’s GE90-115B.

Ceramic Matrix Components
Part of the fuel-burn improvement will 
come from what GE advertises as the 
highest pressure ratios among any com-
mercial engine in production; the 9X 
design calls for a 60:1 overall pressure 
ratio and a 27:1 pressure ratio in the high-
pressure compressor. Of course, higher 
pressure ratio means a higher operat-
ing temperature in the back of the com-
pressor and high-pressure turbine, hence 
the call for new nickel-based disc alloys 
and ceramic matrix composites (CMCs) 
for the inner and outer combustion liner, 
stator parts, the Stage 1 high-pressure 
turbine shroud and the Stage 1 and 2 
high-pressure turbine nozzles.

While the company’s large-scale appli-
cation of CMCs in commercial engines 
started with the Stage 1 high pressure tur-
bine shroud in the CFM International 
Leap engines on which GE and Snecma 
collaborate for narrowbody airplanes, the 
recognition of their benefits began more 
than 20 years ago out of the military’s 
quest for light weight, high-temperature 
resistance and durability in the hot sections 
of its engine platforms, explained Ingling.

Last October GE finished the second 
phase of GE9X CMC component testing 
in a GEnx demonstrator engine, accu-
mulating 1,800 hours while exposing it 
to harsh environmental conditions. The 
level of debris exposure equated to about 
3,000 takeoff and landing cycles. 

“I’m an ex-fan designer and I think of 
the CMCs like the PMCs [polymer matrix 
composites] that went into the fan blade 
in the GE90 and that has become our fan 
blade material,” said Ingling. “CMCs are 
the same transformation that’s going to 
happen in the hot section as PMCs hap-
pened in the fan and low-pressure com-
pression system.

“As we get these engines bigger and 
bigger…having composite materials 
that can take you into those huge spaces 
and not pay a weight penalty is a critical 
design parameter.”

While increasing the size of the fan in 
the GE90-115B from 128 inches to 134 
inches in the 9X, designers reduced the 
number of blades from 22 to 16, improv-
ing bypass ratio and the overall propul-
sive efficiency of the engine. To allow 
for fewer fan blades, GE developed its 
fourth generation of composite mate-
rial and a stainless steel, rather than, tita-
nium leading edge. Both changes increase 
blade strength, allowing designers to 
make them wider, longer and thinner to 
improve airfoil performance.

Changes to the compressor include 
an increase in the number of stages 
from 10 in the base GE90 and nine in 
the GE90-115B to 11 in the 9X, leading 
to a boost in pressure ratio from 19:1 to 
27:1. Subsequent compressors—namely 
those found in the Leap and GEnx—use 
a 10-stage design. Ingling explained that 
GE spent a lot of time in the develop-
ment of the compressor rigs to validate 
the effects of the pressure rise. “It wasn’t 
so much about the pressure ratio that 
would come from that stage,” he noted. 
“We know we can get the extra pressure. 
It’s really about the efficiency of getting 
that compression and the operability of 
the airfoil stages, stage-by-stage-by-stage 
as you continue to increase the pressure.”

Now building the third engine for 
crosswind certification and general air 
mechanics and a fourth test engine for 
flight aboard a 747-400 flying test bed 
in Victorville, California, by the end 
of this year, GE has targeted the end 
of 2018/early 2019 for certification. 
Originally planning for certification in 
the third quarter of 2018, the company 
has adjusted the schedule, said Ingling, to 
align with Boeing’s certification demands 
for the 777-9X. o

GE Aviation has saved time and reduced risk with extensive ground testing of its new GE9X engine that is set to 
power the Boeing 777X airliner.

Digital Analytics Reduce Maintenance Needs

Testing of the new GE9X engine for the Boeing 
777X has involved what 9X program head Ted 
Ingling described as “a ton” of instrumentation to 
accommodate the digital nature of the design. The 
resulting data allows for an understanding of the 
design and operational parameters of the engine, 
which, along with variable data that comes from 
the manufacturing process, unleashes productiv-
ity to the airline, he explained.

“They’re going to be able to manage their 
product differently than they do today,” added 
Ingling. “What they need to be able to run an effi-
cient operation is to get rid of the unpredictable 
nature of the airline industry and the engines are 
a player in that.”

Digital analytics creates an environment where 
an engine’s hardware becomes what Ingling called 
a known entity, thereby sharply reducing the main-
tenance intervention needed to operate an aircraft. 
“What drives an airline maintenance team crazy 
is this unexpected, unplanned, I’ve got to go do 

something right now result,” he said.
“Getting the right design is step one, and getting 

analytics to help manage the product is really an 
untapped or rapidly emerging kind of maintenance 
environment that the 9X is going to lean into.”

The new approach centers on what Ingling 
called a physics-based environment versus the 
historically prevalent empirical-based environ-
ment. “You can do lots of things with empirical 
based and that’s historically been the environ-
ment people have called analytics,” he explained. 
“But that’s not the solution. The solution is pre-
dictive, and physics-based prediction, and that 
requires information that the engine is gener-
ating, it requires information that the manufac-
turer is generating, it requires information that 
the overhaul facility is generating, all brought 
together as one. Being able to not only under-
stand it and create the physics-based models that 
go with it but also to be able to change the out-
come is really what we’re all aspiring to.” —G.P.
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S-100 Camcopter in successful trials
by Chris Pocock

Schiebel (Hall 4, Stand C29) last 
month demonstrated its S-100 
Camcopter in what it described 
as “demanding trials” at 
Norway’s Andoya Test Center, 
which is well inside the Arctic 

Circle. The light unmanned 
helicopter was equipped with 
an L-3 Wescam MX-10 video 
camera. It scanned for ves-
sels and then tracked them 
in a 1,500-square-mile area. 

Representatives from the 
Norwegian air force, navy, 
coast guard and police attended 
the two-day demonstration. 
The Camcopter has been par-
ticularly successful in mari-
time applications; the Royal 
Australian Navy bought the 
system last December. Schiebel 
has also recently been explor-
ing manned-unmanned helicop-
ter teaming operations, using a 
Compact Airborne Networking 
Data Link (CANDL) provided 
by Patria, the joint venture 
between Kongsberg of  Norway 
and the Finnish government.  o
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The S-100 Camcopter 
completed a successful 
series of arctic tests. 

SUREFLY SOLVES 
BATTERY 

CONUNDRUM

Ohio-based electric vehicle man-
ufacturer Workhorse Group plans 
to unveil its SureFly hybrid gas-
electric helicopter concept at 
the Paris Air Show on June 19. 
The two-passenger SureFly is 
designed to compete in the newly 
created eVTOL market with a 
maximum payload of 400 pounds, 
a range of 70 miles and a cruising 
speed of 70 mph. The aircraft is 
powered by a BMW 600cc two-
cylinder generator engine linked 
to a parallel bank of battery packs 

offering redundant power and 
eliminating the need for long bat-
tery recharging between flights. 
The electrical system powers 
electric motors linked to four pro-
peller arms, each with two contra-
rotating propellers. The batteries 
can power the motors in the 
event of generator failure. The 
airframe also has a ballistic para-
chute. Workhorse plans to begin 
test flights this year and intends 
to achieve FAA certification in 
late 2019. Workhorse has devel-
oped a variety of hybrid electric 
vehicles, including step vans and 
pickup trucks. In February, UPS 
successfully tested Workhorse’s 
HorseFly UAV for home package 
delivery service from atop a pack-
age-delivery car. � —M.H.

The eVTOL SureFly two-passenger 
electric helicopter offers redundant 
electrical supply thanks to an 
onboard generator.

Swiss movement !
www.marenco-swisshel icopter.com 	
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Embraer’s KC-390  
in public flying debut
by James Wynbrandt

Embraer’s KC-390 tactical tanker/
transport aircraft, which is mak-
ing its public flight demonstra-
tion debut here at the 2017 Paris 
Air Show, is on track for entry 
into service in the first semes-
ter of 2018. The Brazilian OEM 
“will announce the first interna-
tional sales this year,” Jackson 
Schneider, president and CEO, 
Embraer Defense and Security, 
said on the eve of the show.

Schneider also said deliver-
ies of  Phenom 100s that UK’s 
Ministry of  Defence ordered 
for multi-engine fixed-wing 
flight training will begin this 
month. Meanwhile, regard-
ing its EMB 314 (A-29) Super 
Tucano, the company expects 
forthcoming sales, forestalling 
any decisions about consol-
idating production lines. It’s 
clear though that for Embraer 
(Chalet 314 Static C2) the big 
defense story is the KC-390.

The Brazilian Air Force (FAB), 
as launch operator, commissioned 
the KC-390 in 2009, seeking an 
aircraft capable of operating on 
“non-paved lanes in the Amazon 

forest, and a broader range of 
mission capabilities in a single 
platform, with rugged design 
and outstanding cargo capacity,” 
Schneider recounted.

FAB signed a production 
contract with Embraer for 28 
of  the aircraft in 2014, but the 
program has advanced fitfully 
in sync with the fortunes of the 
Brazilian economy. Five LOIs 
(from identified program part-
ners Argentina, Chile, Colombia, 
Czech Republic and Portugal) for 
32 aircraft are in hand, Schneider 
said, and Embraer is “working to 
transform them” into firm orders 
and has other sales in the works.

“We were invited to partici-
pate in some international bids, 
and these will be decided at the 
end of  2019, or the beginning 
of 2020, but we are very secure 
that in the next years we will have 
good announcements,” Schneider 
said, declining to name serious 
prospects “for obvious reasons.” 
The confidence comes in part 
because “we have many countries 
sending pilots, sending teams 
to our plant in Brazil to follow 

the certification tests and to fly 
the plane, and we see the inter-
est there,” he continued. “It’s the 
answer to global demand for vital 
airlift capabilities.”

Milestones
The prototype first flew in 
February 2015 but flight tests 
were interrupted by govern-
ment budget cutbacks, resum-
ing in the fall of that year after 
a two-year delay in deliveries was 
announced. Today the program 
“is progressing extremely well, 
matching aircraft performance 
and capability goals predicted 
through the use of  the latest 
engineering tools,” the company 
said in a statement.

This February Embraer and 
FAB successfully completed 

the first dry contact refueling 
(without fuel transfer) between 
the KC-390 and F-5M fighters 
from Santa Cruz Air Force Base 
(SBSC) in Rio de Janeiro. In addi-
tion to high- and low-speed tests 
with the refueling system, other 
milestones achieved include: ini-
tial cargo airdrop and paratroops 
assessment in a joint effort with 
the Brazilian Air Force and the 
Brazilian Army, using lateral 
doors and cargo ramp; test of 
the fly-by-wire in final mode, 
with sidesticks linked and active; 
crosswind operations campaign, 
performed at Punta Arenas 
(SCCI) in Chile and Rio Gallegos 
(SAWG) in Argentina, noted for 
their strong winds; and certifica-
tion flights with Brazilian military 
airworthiness authorities.

A video of the vehicle loading 
certification test that Schneider 
presented illustrated the close 
design integration of the cargo 
hold and the vehicles and loads 
it will carry. The full flight enve-
lope up to cruise speed of Mach 
0.80 (max cruise speed is pub-
lished as 470 kt, or Mach 0.70) 
and operational ceiling of 36,000 
feet has been covered, and the 
two prototypes (001 and 002) 
are flying daily. More than 1,000 
flight hours had been logged as 
of the end of May.

The fuselage and wing assem-
blies for FAB 001 are in progress, 
and production of FAB 002 and 
FAB 003 has started, Schnei-
der said. Initial Operational Ca-
pability (IOC) certification is 

P&W reconnecting dots 
with digital integration
by Chris Kjelgaard

Pratt & Whitney recently unveiled 
an ambitious digitalization strat-
egy. In one decade, it should allow 
all of the engine maker’s supply 
chain, manufacturing, engineer-
ing and aftermarket customer 
support operations to inter-
act in an integrated manner to 
produce efficiencies and reduce 
turnaround times throughout  
its business.

“Digitalization is nothing 
new for Pratt & Whitney. This is 
an evolution, not a revolution,” 
said Julianne LeBlanc, Pratt & 
Whitney’s chief information offi-
cer in late May, as she introduced 
reporters to five aspects of  the 
U.S.-based group’s digitalization 
effort at the company’s annual 
media event. For instance, said 
LeBlanc, the company has used 
digital interfaces for its machine 
tools for a long time.

However, “Until you can con-
nect the entire value chain end-
to-end digitally, you can’t realize 
the full benefits of  digitaliza-
tion,” Pratt & Whitney president 

Robert Leduc told reporters. So 
connecting every aspect of Pratt 
& Whitney’s operations digitally 
is among the company’s “more 
strategic efforts.” He added, how-
ever, “realistically it will take 
seven to 10 years to connect them 
end-to-end. But that’s where 
we’re headed and where we’re 
putting some of our investment.”

Pratt & Whitney’s digitaliza-
tion effort includes introducing, 
over time, greatly more auto-
mated engine assembly lines. 
The first automated line the 
company opened was the hor-
izontal assembly line operated 
by Pratt & Whitney Canada at it 
Mirabel Aerospace Center, which 
assembles the PW1500G geared 
turbofan engines powering all 
Bombardier C Series aircraft.

This facility reduced produc-
tion lead-time from four weeks to 
two weeks. According to Leduc, 
this approach generates a lot less 
scrap material than traditional 
lines and involves 80 percent 
fewer people. “One individual 

is responsible for 80 percent 
of  the entire [production] cell 
for turbine disk assembly,” he 
explained. This person controls 
the line’s assembly robots and 
provides statistical control and 
oversight of the manufacturing 
machines. “In the past, we did it 
blindly and only measured [for 
tolerance quality] after the part 
was made. Now we do it all in 
real time.”

Connected Factory
Automating its assembly lines 
forms just part of  one of Pratt 
& Whitney’s biggest digitaliza-
tion initiatives: its connected fac-
tory system. This connects every 
manufacturing method, mate-
rial, machine and, once it enters 
a factory and is recognized by 
its sensors, every part that Pratt 
& Whitney uses. This allows the 
company to predict production 
issues before they happen.

“With the connected factory, 
we know exactly where a part 
is, on what machine and when,” 
said Leduc. For instance, using 
connected factory, each morn-
ing the company’s production 
managers will be able to find 
out instantly “what we produced 
last night.” Pratt & Whitney will 

Pratt & Whitney’s horizontal assembly line at its Middletown, Connecticut production 
facility will incorporate many of the efficiencies available through digitalization.

Though Brazil’s economic woes have slowed development, Embraer’s 
KC-390 transport is back on track. Among the missions envisioned by 
Brazil’s miltary is dropping parachute troops via the cargo door.
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expected in the second half of 
this year. Deliveries are sched-
uled to commence in the first 
half of 2018, but Embraer ex-
pects to receive the certification 
of the final operational capabil-
ity (FOC) afterward, in the sec-
ond half of 2018. Certification 
will be to FAA as well as military 
standards, via Brazil’s airworthi-
ness authority ANAC.

Powered by International 
Aero Engines V2500 turbofans, 
and incorporating an advanced 
rear ramp and cargo handling 
system, the transport can quickly 
load and carry up to 26 metric 
tons of cargo including pallets, 
helicopters, armored wheeled 
vehicles and troops (80 sol-
diers or 66 paratroopers) at 870 
kmh/470 kt, operating in and out 
of  unpaved fields or damaged 
runways in harsh environments.

Its tanker role (with two 
removable internal fuel tanks) 
and ability to be refueled in 
flight add to the KC-390’s ver-
satile capabilities. On the flight 
deck, a fly-by-wire control sys-
tem lowers crew workload 
and increases safety, while an 
advanced self-defense system 
increases survival capability in 
hostile environments.

First shown in public on 
static display at last year’s 
Farnborough International Air 
Show, the KC-390 has been dem-
onstrated privately at the invi-
tation of  several governments, 
but the public is getting its first 
chance to see the aircraft per-
form here at Le Bourget. The 
routine will demonstrate “the 

normal envelope of  flight,” 
Schneider said. “We are defining 
[the sequence of maneuvers], this 
is the normal flying that needs 
to happen in these shows. We’ll 
show how it performs in terms 
of high speed, low speed, land-
ing and takeoff.”

Attendees who tour the KC-
390 on the ground will note the 
long ramp, which makes it easi-
er to get vehicles and heavy loads 
on and off, and the large number 
of tie-down rings on the floor, 
which require no tools for recon-
figuring or pallet handling. The 
cabin can be quickly reconfigured 
for its various roles in transport, 
medevac, tanking, search and 
rescue, or fire suppression.  

After Farnborough last year, 
the KC-390 visited the Czech 
Republic, Malta, Egypt and the 
UAE, and this year a more exten-
sive post-show tour through 
Europe and Asia is planned.

Meanwhile, Embraer’s defense 
division has a contract to deliver 
five Phenom 100 light jets from 
the company’s Executive Jets 
division to the UK’s Ministry of 
Defence for primary multiengine 
turbine training. The cabins and 
cockpits are outfitted very much 
like the executive interior of any 
Phenom 100. First delivery is 
scheduled for this month, with 
all five delivered by early 2018.

The Defense division also 
offers three ISR (Intelligence, 
Surveillance, and Reconnais-
sance) platforms derived from 
the ERJ145 regional jet: Air-
borne Early Warning & Control 
(AEW&C), Multi Intel (Remote 
Sensing and Surveillance) sys-
tem, and Maritime Patrol (MP).

Seventeen units of the EMB 145 
ISR family have been delivered to 
four air forces, worldwide. The 

Brazilian Air Force (FAB) oper-
ates eight of them in the Amazon 
Surveillance System (SIVAM)—
five EMB145 AEW&Cs and three 
Multi Intel EMB145s; Mexico’s 
National Defense Department 
(Secretaría de la Defensa Nacional) 
operates one EMB145 AEW&C 
and two EMB145MPs; the Greek 
Air Force operates four EMB145 

AEW&Cs in conjunction with 
NATO; and the Indian Air Force 
operates three EMB145 AEW&Cs 
with unique capabilities, including 
an in-flight refueling system, a sig-
nificantly greater electrical and 
refrigeration capacity, and a set 
of structural changes that allow 
the installation of advanced mis-
sion systems.

Looking ahead to USAF com-
petitions to replace AWACS and 
other aircraft, Schneider said, 
“We are following all the deals, 
all the possibilities, and we are 
totally open to participate with 
the right partners on programs 
that will come,” whether involv-
ing derivatives of Embraer’s exec-
utive or commercial platforms. o

Embraer KC-390 
in flying debut
uContinued from page 42

A-29 Super Tucano Order Update

Providing an update on the USAF order for 26 A-29 Super Tucano single-engine turboprops for its Light Air Support (LAS) 
program, Embraer reports 20 have been delivered, a dozen of which are being operated in Afghanistan by the Afghan Air 
Force, which will ultimately receive 20 of the turboprops. The six remaining are bound for Lebanon.

The aircraft are being assembled in Jacksonville, Florida with program partner Sierra Nevada Corp. Super Tucanos on 
order from Mali, Mauritania and an unnamed country (numbers undisclosed) are being built in Brazil. Production could be 
consolidated in Jacksonville, Embraer said, but the company anticipates forthcoming orders that will keep both facilities 
engaged, and has no current plans to shrink production capacity.

More orders could be coming from the USAF. The Super Tucano will participate this August in the USAF OA-X light attack 
aircraft demonstration, announced in March, and the A-29 is undergoing “some specific adjustments to address U.S. Air Force 
requirements” related to systems software, according to the manufacturer.

More than 200 of the clean-sheet-design light-attack aircraft have been delivered, and more than 10 years and 37,000 
combat hours of operational history have been accumulated.

The Super Tucano has five hardpoints and two 12.7mm machine guns in the wings. Configurations supporting more 
than 150 weapons have been certified.� —J.W.

pilot its Connected Factory sys-
tem on a high-pressure turbine 
module assembly line later this 
year, Leduc revealed.

Another key aspect of Pratt & 
Whitney’s digitalization effort, its 
command center, is already in oper-
ation. Located at its East Hartford 
headquarters in Connecticut, “the 
command center is able to tell us, 
by [each individual] engine, where 
a part [delivery] promise is” from 
any supplier, said Leduc. “Before, 
we couldn’t validate a part com-
mitment. You can’t live that way 
in a high-volume [production] 
environment.”

Over the past year, Pratt 
& Whitney (Chalet 346 Static 

Display C2) has hired 300 addi-
tional supply chain staffers to go 
to its suppliers and ensure they all 
report to the command center via 
Pratt & Whitney’s supplier portal 
on how that supplier is performing 
on its parts-delivery commitments

For its own use (suppliers 
aren’t linked to the system yet), 
Pratt & Whitney has automated 
this vast undertaking by means of 
its ‘Qlik’ (pronounced ‘click’) plat-
form. Today providing 25 different 
display dashboards but already 
planned to expand to more than 
80, Qlik allows supply chain 
managers to look deeply, specif-
ically and in real time into any 
aspect of its supply chain activ-
ities, allowing them (for instance) 
to promptly find any risk indica-
tors in Pratt & Whitney’s supply 
chain. Through using Qlik the 
company says it is already seeing 
supply chain improvements.

Another major element of 
the digitalization drive at Pratt 
& Whitney is its Visual Engine 
system. Meant to be used by 
the company’s 5,000 engi-
neers, this system will provide 
Google-like search capabilities 
for every part number Pratt & 
Whitney has used in its engines 
ever since the beginning of  the 
jet age. Visual Engine, whose 
vast database of  part numbers 
will be updated automatically 
from the parts data sources 
and indexed by the engineers 
themselves, will let engineers 
research part-number histories 
immediately to understand and 
rectify failures.

Who Needs a Part Number?
One of its main functions is to 
allow faster turnaround times 
for parts-related customer-sup-
port activities. So flexible are 

the system’s search capabilities 
that engineers don’t even need 
to know a part number to find 
it quickly: they merely need to 
know its general geometry, or the 
kind of part it is. If  they have a 
part number for a related part, 
they can research its history to 
find out more about the perfor-
mance history of  the part they 
are researching.

EngineWise is Pratt & 
Whitney’s major aftermarket 
digitalization initiative. Using 
the company’s eFAST air-
craft health monitoring sys-
tem, EngineWise will provide 
predictive maintenance analyt-
ics and tools—such as a video 
borescope tool—accessible 
worldwide for resolving cus-
tomer issues in real time, as well 
as new and more transparent 
channels for communications 
with customers. It will offer an 

Internet-of-Things environment 
for both legacy and new Pratt 
& Whitney products, as well as 
a customizable customer portal 
and services for technical docu-
ments, information exchanging 
and warranty elements.

The fifth Pratt & Whitney 
digital initiative highlighted at 
the pre-Paris Air Show media 
event is RIDII (Report It, Don’t 
Ignore It), the company’s first 
mobile app. Deployed in multiple 
languages to employees world-
wide, RIDII will encourage and 
allow employees to report imme-
diately a potentially hazardous 
condition anywhere on Pratt & 
Whitney property, rather than 
requiring them to find a com-
puter terminal to report a poten-
tial hazard. In this way, the 
company expects, more hazards 
will be reported and each will be 
mitigated more quickly. o

P&W reconnects 
with digitization
uContinued from page 42

Designed as a trainer, the Super Tucano turboprop single is also well cast in the light-attack role. With five hardpoints for 
carrying up to 1,500 kg (3,307 pounds) of external ordnance, it also packs a 12.7mm machine gun in each wing.
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Visitors to the 2017 Paris Air 
Show will be able to see the 
early stages of an extensive ren-
ovation of the Musée de l’Air et 
de l’Espace, which started late 
last year and is due for comple-
tion in 2019 before that year’s 
Salon du Bourget. The invest-
ment is intended to transform 
the world’s oldest aerospace 
museum, for which the oldest 
exhibits date back to 1919, when 
Le Bourget Airport was first 
used for commercial operations. 
The airport closed to commer-
cial airline traffic in March 1981, 
and is now one of Europe’s busi-
est gateways for business aircraft.

Both wings of  the 3,000 sq m 
(32,293 sq ft) gallery (opened in 
1937) will be extensively remod-
eled to provide better space to 
show off  exhibits that originate 
from the earliest days of  avia-
tion and, more specifically, from 
World War I. The museum also 
will renovate the west-facing 
façade overlooking the airport 
ramp, including the terraces 
where Parisians once flocked 
to watch flights taking off  and 
landing.

One of  the main goals of 
the upgrade project is to move 
the official entrance to the 
museum to the renovated sec-
tion of  the building and to pro-
vide a more spacious point of 
entry for visitors. The works 
have been financed by France’s 
Ministère des Armées (the coun-
try’s defense department), which 
has allocated around $47 mil-
lion in support through 2019, 
with the potential for this sum 
to be increased.

“The idea is to get back to the 
art deco spirit of the 1930s while 
completely renovating the staging 
of the exhibits,” explained Jean-
Emmanuel Terrier, the museum’s 
public development director. The 
museum’s new general director, 
General Gérard Vitry, is endeav-
oring to place a greater emphasis 
on the human and social aspects 
of  aviation, rather than purely 
the technology.

As a result, in the main gal-
lery, the collection will feature 
some historic posters, post cards, 
drawings, toys and photos. The 
museum has one of  the most 
important collections of aviation 
exhibits in the world, with over 
40,000 items, including more 
than 450 aircraft. It also main-
tains a photo library of  more 
than 500,000 images.

However, like most muse-
ums, the Le Bourget collection 

is only able to display a fairly 
small percentage of everything it 
owns. For instance, only around 
100 aircraft are on display today.

The renovation of  the main 
gallery will provide the oppor-
tunity to show off  some 19th 
century exhibits and to install 
items that have never previously 
been seen in public. Some of the 
images to be displayed include 
vintage aerial photographs taken 
by the 19th century pioneer 
Nadar (whose real name was 
Gaspard-Félix Tournachon).

Improving  
the Visitor Experience

The new staging is intended to 
rise to the challenge of both tell-
ing a new story and providing 
a new experience for visitors, 
notably through the use of  new 

digital technology. The museum 
intends to roll out more aspects 
of these new features in the com-
ing months.

The full reopening of the new 
sections of the museum is antici-
pated in the spring of 2019. It will 
be a welcome rejuvenation for a 
facility that has not been fully 
operational since initial remod-
eling work began in 2013. That 
year the three Fouga CM170 

Magisters displayed in front 
of the museum entrance were 
replaced by plastic models of 
the jet trainer. In 2015, the hall 
devoted to World War II avia-
tion was reconstructed, with 
financial support from the U.S. 
David H. Dewhurst Foundation. 
Some notable jewels from this 
section of the museum include 
a C-47 Dakota, a Dewoitine D 
520, a P-51 Mustang, a Republic 
P-47D Thunderbolt and a 
Supermarine Spitfire Mk. XVI.

Two years 
ago, the new 

Normandie-Niémen 
Hall opened, with some 

funding from several Russian 
banks. Last year, the east 

façade of the building 
got a makeover.
The prolonged period 

of  construction has made it 
harder, temporarily, for visitors 
to enjoy the museum. Annual 
visitor numbers fell from around 
270,000 in 2013 and 2014 to 
around 200,000 last year.

“Much of  our audience is 
families with lots of children and 
some of our educational work-
shops have had to be suspended 
during the construction work, 
which has discouraged some vis-
itors,” said Terrier. At the same 
time, it has also been harder for 

the museum to organize tem-
porary exhibitions on particu-
lar themes during the period of 
disruption. One of  the last ones 
it put on closed earlier this year 
and was focused on the World 
War I battle of  Verdun.

Further Enhancements
Renovation of other parts of the 
museum also is being seriously 
considered. Subject to budgetary 
approval, this work might cover 
those parts of the facility dedi-
cated to aviation in the 1960s and 

1970s, space conquest, the 
inter-war years (1920s and 
1930s) and helicopters. The 
rotorcraft exhibits include 
some exceptional items, such 

as the Oemichen helicostat, 
the Cierva C8-2, which was the 

first autogiro to cross the English 
Channel, and the unpowered 
Focke Achgelis Fa 330, towed by 
a submarine and used to scout 
for convoys. Also on the list for 
remodeling is the Concorde hall, 
with the main combat aircraft to 
have served with the French air 
force since the 1950s and their 
various prototypes.

The Concorde Hall, which was 
added in 1995, won’t be modern-
ized. It still boasts a pair of the 
iconic supersonic airliners—one in 
the colors of Air France, and the 
other a prototype made by program 
collaborators BAC of the UK and 
France’s Sud Aviation. Alongside 
the Concordes, resides one of 
Dassault’s Mirage V bombers.

Among the other aspects of 
the museum that visitors don’t 
see are its archives. It has to care-
fully protect an enormous and 
valuable collection.
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The Hall of the Roundel showcases the main 
combat aircraft of the Air Force since the 1950s 
and an educational model of the Mirage F1.
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Museum prepares to write a  
new chapter in aviation history
by Guillaume Lecompte-Boinet
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USA partnership pavilion 
promotes cooperation
by Ian Sheppard

The U.S. Pavilion at the Paris Air Show 
this year is focusing on “innovation and 
partnership.” The Pavilion is organized 
by Kallman Worldwide, and the compa-
ny’s president and CEO Tom Kallman is 
adamant that the U.S. aerospace indus-
try can’t succeed in isolation, and needs 
to play a full part at shows such as this 
week’s Le Bourget gathering.

“No person, no company, no coun-
try succeeds in isolation. Now, more 
than ever, success in international trade 
comes from partnership and teamwork,” 
Kallman said last month, as aerospace 
companies from around the U.S. pre-
pared to head to the French capital. For 
his own part, and underlining his com-
mitment, Kallman will this week unveil 
a new onsite headquarters at the show: 
the USA Partnership Pavilion.

More than 350 U.S. companies are 
exhibiting here this week, and more than 
240 of these (representing 32 States) are 
showing their wares in the new 4,200-sq-m 

(45,201-sq-ft) Partnership Pavilion. In 
addition, “many U.S. civil and mili-
tary aircraft will be displayed during the 
show,” Kallman said.

“The new USA Partnership Pavilion 
builds on [a decades-long] foundation to 
help position U.S. companies to advance 
our nation’s leadership in the global 
economy,” he continued, pointing to 
18 state economic development groups 
exhibiting in dual roles both promoting 
the companies based in their home states 
who are seeking to export more overseas; 
and also “prospecting for overseas com-
panies to establish or expand operations 
in the U.S.”

The U.S. Aerospace Industries 
Association (AIA) is a sponsor of  the 
USA Partnership Pavilion, with 36 AIA 
member companies on board as exhib-
itors. David Melcher, AIA president 
and CEO, said, “Venues like the USA 
Partnership Pavilion provide us the 
opportunity to highlight the fact that 

small- and medium-sized companies in 
the supply chain represent 56 percent 
of  the value of  all U.S. aerospace and 
defense exports.”

The USA Partnership Pavilion is 
celebrating “A century of  French and 
American partnership” during the 

show. Starting with the 1916 founding 
of  the Escadrille Americaine, comprised 
largely of  American volunteers flying 
for France during World War I (it was 
renamed the Escadrille Lafayette later 
that year), and continuing through mile-
stone military, commercial and space 
achievements of  the 20th and now 21st 
centuries, the relationship between the 
two countries exemplifies the spirit of 
bilateral cooperation for mutual success 
promoted at Le Bourget.

As well as this theme being promoted 
in the USA Partnership Pavilion during 
the show, it is the topic of the keynote 
conversation between AIA and Gifas, the 
French aerospace industries association, 
at the opening of “The Forum,” the new 
USA Partnership Pavilion networking and 
presentation stage, on Tuesday, June 20.

“Since the days of  the Wright broth-
ers and Bleriot, France and the United 
States have shared a proud history, 
healthy competition and mutual respect 
for each other’s pioneering accomplish-
ments in flight,” said Paris Air Show 
chairman Emeric d’Arcimoles. “We are 
pleased this year to host the new USA 
Partnership Pavilion and look forward 
to joining our American partners in the 
conversations and celebrations of  our 
two nations.” o
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With this in mind, French aerospace 
industry group Gifas has paid to build a 
new hangar on the other side of the Le 
Bourget runways in the town of Dugny. 
This 1,500-sq-m (16,146-sq-ft) build-
ing is already fully operational, hous-
ing aircraft made of wood and fabric, as 
well as the wicker nacelles of  balloons.

Meanwhile, in the basement beneath 
the museum’s main gallery, a new space 

is being constructed to store a large col-
lection of  posters, drawings, paintings, 
models and other aviation-related art-
work dating back to the latter days of 
the 19th century. The museum’s conser-
vation team is hopeful that more of  these 
works will go on public display.

A380: the Museum Piece
It hardly seems like yesterday that the 
Airbus A380 double-decker widebody 
was at the cutting edge of  air trans-
port technology. In February, a proto-
type of  the airliner was pulled onto the 
museum’s static display to sit alongside 

its nemesis, the Boeing 747. But there is 
still up to 12 months more work to be 
done before visitors can climb on board 
the new star exhibit.

The A380 will doubtless prove to  
be a strong attraction for the museum, 
but what will likely provide an even 
more significant boost to visitor num-
bers is the anticipated extension of  the 
Paris metro system after 2020. A new 
line running north from the center of 
the French capital out to Roissy Charles 
de Gaulle Airport will include a station 
specifically built right outside the muse-
um’s entrance.

This important ground transporta-
tion upgrade should be open around  
late 2023 or early 2024, allowing for a  
20 minute ride from downtown and 
11 minutes from Charles de Gaulle 
Airport. The museum’s management 
believes it could potentially triple its 
visitor count by around 2026, but it 
will also be a huge boost for employ-
ees working at companies around the 
Le Bourget Airport and also for Paris 
Air Show visitors, who currently battle 
miserable traffic conditions or inconve-
nient rail and bus connections to get to 
the biennial aerospace gathering. o 

Museum brings 
history to life 
uContinued from page 46

The Paris museum covers powered flight, almost from the beginning. At left, 
one hall is devoted to the aircraft from 1939 to 1945. On display is this Douglas 
C-47, as well as a Dewoitine D 520, North American P-51 Mustang, Republic 
P-47D Thunderbolt and a Supermarine Spitfire Mk.XVI. Below: the Hall Concorde 
is devoted to supersonic flight, and visitors can see Air France Concorde F-BTSD 
“Sierra Delta” and a Concorde prototype that flew for the first time in 1969.
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Tom Kallman, president and CEO, Kallman 
Worldwide, organizers of the USA Partnership Pavilion
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OEMs ready entrants 
as market ‘rebalances’
by Gregory Polek

A 
downward trend in 
sales has hardened 
projections of persis-
tently weak demand 

for widebody airliners at a time 
airframers prepare to introduce 
several new and derivative models 
to the market. Although analysts 
predict airlines’ seemingly insatia-
ble hunger for new narrowbod-
ies to continue, the category of 
airplanes that historically pro-
duced the highest per-unit profit 
margins has struggled to main-
tain the sales momentum manu-
facturers had expected following 
impressive volumes of launch 
commitments.

In the case of the Boeing 777, 
for example, not only has the new 
777X struggled to build upon 
an initial spate of  orders that 

accompanied its launch at the 
Dubai Airshow in 2013, Boeing 
has failed in its original intent to 
sell enough legacy 777s to sus-
tain production at last year’s rate 
of  8.3 per month. Now build-
ing seven of  the big twins per 
month, Boeing expects to slow 
the rate to five by August, which 
effectively translates to a 3.5-air-
plane delivery rate with its plan 
to “fire blanks” down the line as 
part of “Lean” implementation 
and dedicating some airplanes 
to 777X flight-testing.

Still, Boeing vice president of 
marketing Randy Tinseth pre-
fers to characterize the current 
environment as one marked by 
a “rebalancing” of demand fol-
lowing a period in which deliv-
eries spiked for both major 

airframers in the wake of  dis-
ruptions caused by delays to the 
787, A350 and A380 programs. 
In fact, Boeing delivered the 
500th Dreamliner last Decem-
ber to Colombia’s Avianca, just 
five years and three months after 
sending the first 787-8 to All 
Nippon Airways, setting a new 
record time to 500 deliveries for 
twin-aisle aircraft. But before 
Dreamliner deliveries started 
and accelerated in earnest, pro-
duction upticks of  other twin-
aisle models filled a gap left by 
the 787’s extended development.  

“We went through a period 
in which airplanes like the A330 
and 777 went up in production 
to fill some of  the spots that 
were left by delays in other pro-
grams,” explained Tinseth. “I 

would say we’re probably in a 
place of more normal demand 
because we’ve done our catch-up 
work in the marketplace.”

Although Boeing’s 787 lines 
haven’t felt the same sort of effect 
of what Tinseth characterized as 
a return to normalcy, Boeing’s 
rate hikes for the Dreamliner 
appear to have entered a period 
of moderation, likely holding at 
12 per month until the end of 
the decade, when it hopes to see 
enough demand to raise the rate 
to 14. The latest member of the 
series, the 787-10, flew for the 
first time on March 31 and by 
that time had drawn firm orders 
for 149 copies from nine custom-
ers, a number Boeing considered 
acceptable for a derivative that 
won’t likely reach the market 
until the middle of next year.

“I think we have opportunity 
for [sales of the 787-10] to grow. 
Long term we look at the 787-9 
and 787-10 being probably more 
the heart of the 787 market,” said 
Tinseth. “But the -10 is going to 
be the growth vehicle for the -9, 

so the -9 is just establishing itself. 
We especially think the -10 will 
be great with its economics and 
range for Asia and for China.”

For Airbus, the A350 XWB 
series has yet to enter the phase 
of production acceleration the 
company had hoped to achieve 
early last year. Unfortunately, 
supply-chain problems associ-
ated mainly with seats and lav-
atories has forced it to play its 
own game of catch-up. Although 
the company nearly managed to 
meet its goal of  delivering 50 
A350-900s by year-end with a 
furious fourth-quarter deliv-
ery pace, reaching 49, schedules 
remain backloaded for 2017.

Meanwhile, following a deci-
sion last year by American Air-
lines to delay delivery of  22 
A350-900s by an average of 26 
months, long-term delivery sched-
ules for the A350 remain in flux 
for reasons unrelated to the sup-
ply chain. In fact, early this year 
United Airlines said it had begun 
considering alternatives to the 35 
A350-1000s on which it holds a 
firm order and, more recently, 
Delta Air Lines deferred delivery 
of 10 of 25 A350-900s by two to 
three years.

Notwithstanding the uncer-
tainties surrounding the U.S. air-
lines’ A350 orders, that program 
remains a relative bright spot for 
Airbus, considering the travails 
of the A380 superjumbo. As sales 
totals for the big quad-jet con-
tinue to languish, Airbus has put 
to rest any thoughts of launching 
a so-called A380neo any time in 
the near or medium-term future. 
Instead, it has introduced a new 
interior configuration designed 
to create room for 78 more pas-
sengers on average in an effort to 
widen its appeal to current and 
future customers.

Of course, every airframe mak-
er’s primary goal lies with cut-
ting seat-mile costs, and whether 
a completely new design or a 
derivative of a ubiquitous indus-
try workhorse, each new airplane 
model promises its own set of eco-
nomic benefits. Here, AIN recaps 
the credentials of each widebody 
airplane program under full-scale 
development for market entry 
over the next decade. 

Boeing 777X
Now well into its detail design 
phase, the larger of  two new 
Boeing 777X designs—the 
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777-9X—remains on schedule to 
reach completion of final engi-
neering definition by the end of 
the year as program managers 
eye final assembly of the static-
test airframe next year. Featuring 
105,000-pound-thrust GE9X tur-
bofans and structural improve-
ments to the fuselage that will 
allow for a 6,000-foot cabin alti-
tude, the airplane appears well 
positioned to meet Boeing’s 2020 
entry-into-service target, as the 
company progresses beyond pre-
production verification and into 
full-scale production of the all-
new composite wing. 

Common to the 9X and the 
shorter 8X, the wingspan mea-
sures 235 feet, 5 inches, the 
widest ever designed for a com-
mercial aircraft. One of  the 
airplane’s most visually dis-
tinguishing characteristics, a 
12-foot-long folding wingtip, 
will allow regulators to classify 
both airplanes as Code E, mean-
ing they’ll fit into the same size 
parking space the 777-300ER 
now uses. The Airbus A380, con-
versely, operates as a Code F air-
plane, significantly limiting the 
number of airports into and out 
of which it can fly.

Speaking with AIN before the 
Paris Air Show, Boeing 777X 
chief  project engineer Terry 
Beezhold characterized the wing 
as a “big part” of the airplane’s 
efficiency gain, accounting for 
most of the aerodynamic contri-
bution to the new jet’s 20-percent 
per-seat fuel-burn reduction 
compared with the 777-300ER. 

Beezhold explained that 
the wingtips that allow for the 
extreme span operate with a 
fairly simple hydraulic system 
employing a geared rotary actu-
ator and latch pins. The wings 
work on a so-called autofold sys-
tem during the landing rollout; 
once the airplane slows to a cer-
tain speed, the wings automati-
cally fold up.

“We’ve built a prototype rig 
and we have been abusing it, 
testing it, trying to identify any 
kind of issues and, frankly, it’s 
in really good shape so we’re 
now moving into full produc-
tion design and build of all the 
components,” he said.

Boeing (Chalet 332 Static Dis-
play C2) planned to build the first 
pair of wings for the program’s 
static-test article this year, fol-
lowed by loading and the start 
of assembly of the second set for 
the first flight-test aircraft. Apart 

from the static-test article, the 
program will use four flight-test 
vehicles and a fatigue airplane 
Beezhold said would cycle for “a 
couple of years.”

Meanwhile, the new engines, 
scheduled for testing aboard 
a flying testbed later this year, 
account for 10 percent of the 
airplane’s fuel burn savings. The 
largest commercial engine ever 
developed, the GE9X features a 
front fan diameter of 134 inches, 
a composite fan case and 16 car-
bon-fiber composite fan blades; a 
27:1 pressure ratio, 11-stage high-
pressure compressor; a third-
generation Taps III combustor 
for high efficiency and low emis-
sions; and CMC material in the 
combustor and turbine.

For the fuselage, after much 
deliberation, Boeing chose to 
retain the aluminum design, 
while still incorporating not only 
a lower cabin altitude but also 
higher humidity and larger win-
dows. Boeing’s familiarity with 
the legacy 777 allowed it to cre-
ate an environment comparable 
to what passengers enjoy in the 
all-composite Dreamliner fuse-
lage, said Beezhold.

“We know [the 777] well; we 
understand how it handles the 
fatigue aspects of the structure,” 
he said. “So when you change 
the pressure differential for every 
flight, we know exactly where 
to go to make the appropriate 
changes with minimal weight 
investment to handle the fatigue 
characteristics. 

“So we’ve made some fairly 
modest changes to the fuselage 
to accommodate that, and then 
just looking at the mission and 
the number of cycles that this air-
plane will fly, we’re able to achieve 
that with this airframe. That was 
a pretty big deal and very impor-
tant to our customers.”

The challenge, said Beezhold, 
centered on making those 

changes without adding much 
weight to the airframe. In fact, 
he reported that engineers have 
done a remarkable job of keep-
ing to the airplane’s overall 
design weight. “In this phase 
of  the program, typically you 
do see weight growth,” he said. 
“But we’ve seen it go the other 
way...Every engineer, every stress 
analyst needs to know what the 
requirements are for the part of 
the airplane they’re responsible 
for, and it’s been just amazing to 
see what people come up with to 
meet the requirements.”

Boeing 787-10
A straightforward stretch of the 
787-9 and the largest of  Boe-
ing’s three Dreamliner models, 
the 787-10 can hold 40 more 
passengers than its smaller sib-
ling carries, giving it a seating 
capacity of  330 in a two-class 
cabin layout. In the -10, Boeing 

engineers sought to nearly rep-
licate the -9 in every way possi-
ble, endowing it with 95-percent 
design commonality. Apart from 
the 18-foot stretch, the only obvi-
ous difference lies in the landing 
gear, leaving minimal structural 
reinforcements in the wing and 
some systems modifications to 
account for the bigger cabin as 
the primary changes under the 
skin. Offering the same choice of 
Rolls-Royce Trent 1000 or Gen-
eral Electric GEnx engines found 
in the 787-9, Boeing lists the 787-
10’s range at 6,430 nm, while the 
-9 can fly 8,500 nm.

Built exclusively at Boe-
ing’s non-union plant in North 
Charleston, S.C, the 787-10—
powered by Trent 1000-10s—
made its first flight on March 31 
from Charleston International 
Airport, less than four months 
after the start of  final assem-
bly. From Charleston, Boeing 

ferried the airplane to its Seat-
tle-area facilities, from where it 
will conduct the bulk of the test-
ing with the program’s three fly-
ing prototypes.

The -10’s mid-body section, 
which accounts for 10 feet of the 
fuselage stretch, does not fit into 
Boeing’s Dreamlifter cargo air-
planes, meaning it would prove 
too long for efficient transport 
from North Charleston—the 
site of systems installation—to 
the company’s Everett, Wash. 
facility for final assembly. Sepa-
rately, said Boeing, introducing 
the 787-10 in North Charleston 
takes advantage of  that facili-
ty’s considerable capacity while 
allowing the Everett plant to 
continue improving productiv-
ity on the 787-8 and 787-9.

By the time of first flight, the 
second of  the stretched Dream-
liners—powered by GEnx 
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Widebodies —Specifications
Model Passengers Range Wingspan Length Mtow

Boeing 777-8X 375 8,700 nm 71.76 m / 235 ft 5 in 69.8 m / 229 ft 775,000 lbs 

Boeing 777-9X 414 7,600 nm 71.76 m / 235 ft 5 in 76.73 m / 251 ft 9 in 775,000 lbs  

Boeing 777-200LR 317 8,555 nm 64.8 m / 212 ft 7 in 63.73 m / 209 ft 1 in 766,000 lbs 

Boeing 777-300ER 396 7,370 nm 64.8 m / 212 ft 7 in 73.86 m / 242 ft 4 in 775,000 lbs 

Boeing 787-8 242 7,355 nm 60.05 m / 197 ft 56.69 m / 186 ft 502,500 lbs 

Boeing 787-9 290 7,635 nm 60.05 m / 197 ft 62.79 m / 206 ft 560,000 lbs 

Boeing 787-10 330 6,430 nm 60.05 m / 197 ft 68.28 m / 224 ft 560,000 lbs  

Boeing 747-8i 467 7,730 nm 68.4 m  / 224 ft 5 in 76.25 m / 250 ft 2 in 987,000 lbs 

Airbus A350-1000 366 7,950 nm 64.74 m / 212 ft 5 in 73.89 m / 242 ft 5 in 681,000 lbs 

Airbus A350-900 325 8,100 nm 64.74 m / 212 ft 5 in 66.88 m / 219 ft 5 in 590,800 lbs 

Airbus A350-900ULR 325 9,700 nm 64.74 m / 212 ft 5 in 66.88 m / 219 ft 5 in 617,300 lbs  

Airbus A350-800 280 8,200 nm 64.74 m / 212 ft 5 in 60.53 m / 198 ft 7 in 546,700 lbs 

Airbus A330-900neo 287 6,550 nm 64.01 m / 210 ft 63.65 m / 208 ft 10 in 533,500 lbs  

Airbus A330-800neo 257 7,500 nm 64.01 m / 210 ft 58.83 m /193 ft 533,500 lbs  

Airbus A330-300 277 6,350 nm 60.3 m / 197 ft 10 in 63.68 m / 208 ft 11 in 507,000 lbs 

Airbus A330-200 247 7,250 nm 60.3 m / 197 ft 10 in 58.83 m / 193 ft 507,000 lbs  

Airbus A380 544 8,200 nm 79.76 m / 261 ft 8 in 72.72 m / 238 ft 7 in 1,268,000 lbs  

Comac C929 280 6,500 nm 55.6 m / 182 ft 5 in 53.49 m / 175 ft 6 in 550,000 lbs 

Ilyushin Il-96-400M 380 4,860 nm 60.05 m / 197 ft 64.01 m / 210 ft 595,000 lbs 

BOEING 787-10

NEW WIDEBODIES
uContinued from page 50
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engines—had moved through 
all seven positions in North 
Charleston’s final assembly 
building and outside onto the 
ramp for final preparations for 
first flight, while the third and 
final test airplane, another Rolls-
powered machine, had begun 
to take shape inside. The South 
Carolina facility fabricates and 
assembles composite Section 
47, the last passenger section 
of  the airplane, and Section 48, 
which integrates the horizontal 
and vertical stabilizers and the 
aft pressure bulkhead, for all 
Dreamliners built in Everett and 
North Charleston. It also joins 
and integrates mid-body fuse-
lage sections from other sup-
pliers. Spirit AeroSystems in 
Wichita provides 787 forward 
fuselage sections to both Ever-
ett and North Charleston.

Boeing’s Everett operation 
currently produces seven 787-
8/9s per month; North Charles-
ton produces five. Although 
Boeing has previously talked 
of  raising Dreamliner produc-
tion rates to 14 by the end of 
the decade, it has not firmly 
established a time frame for a 
rate break.

Scheduled to enter service 
next year with launch customer 
Singapore Airlines, the 787-10 by 
mid-April had collected orders 
for 149 copies from seven air-
lines and two leasing companies. 

Airbus A350-1000/ 
-900ULR/-800
The largest of  the new line of 
composite-bodied airliners from 
Airbus, the A350-1000 measures 
some 240 feet long and carries 
366 passengers in a typical three-
class configuration. Powered 
exclusively by 97,000-pound-
thrust Rolls-Royce Trent XWB 
97s, it flies to a range of 7,950 
nm, allowing it to support 
routes for emerging markets 
such as Shanghai-Boston or 

Paris-Santiago, as well as more 
traditional flight segments such 
as Manchester-Los Angeles or 
Dubai-Melbourne.

Program schedules call for 
the A350-1000’s three flight-test 
airplanes to fly 1,600 hours over 
a 10-month period, culminating 
in certification in the second half  
of this year.

Equipped with a full passen-
ger interior, the third airplane, 
MSN065, evaluates cabin sys-
tems and performs route proving. 
In April it performed external 
noise testing in Spain and water 
ingestion tests in France, ahead 
of  route proving this summer. 
The February 7 first flight of 
MSN065 came only two-and-a-
half months after the first A350-
1000, MSN059, flew for the first 
time from Toulouse Blagnac 
Airport in France. Scheduled to 
fly 600 hours, the first airplane 
will explore the flight envelope, 
handling qualities, loads and 
braking. MSN059 performed 
the critical velocity minimum 
unstick testing at Istres mili-
tary base in France on March 

5, while the second aircraft to 
fly, MSN071, evaluated brak-
ing, powerplant, systems and 
autopilot performance. In Feb-
ruary MSN071 underwent five 
days of  intensive cold weather 
testing in Iqaluit, Canada, at 
temperatures of  between -28 
degrees and -32 degrees C, fol-
lowed by three days in March in 
La Paz, Bolivia, at 13,300 feet, 
for warm weather and high-alti-
tude testing.

Billed as a modern and more 
efficient replacement for the 
Boeing 777-300ER, the Airbus 
A350-1000 fills what the Euro-
pean airframer believes became 
a gap in the legacy 777’s capac-
ity range left when its U.S. com-
petitor decided to start with a 
baseline of more than 400 seats 
for the 777X. Although Boeing’s 
777-8X—scheduled for certifi-
cation in 2022—seats roughly 
the same number of passengers 
as the A350-1000 holds, Airbus 
thinks that the heavier weight 
of the smaller of the two 777X 
offerings will leave its biggest 
A350 XWB in a position to 

grab a sizeable portion of  the 
market once dominated by the 
777-300ER.

Meanwhile, Boeing calls the 
777-8X “a far more capable air-
plane” than the A350-1000, while 
carrying the same maximum take-
off weight as the 777-300ER. Of 
course, the verdict remains out, 
as orders for the A350-1000, 
scheduled to enter service with 
Qatar Airlines this year, by mid-
April stood at a modest 211 since 
launch in 2006. Although by the 
same time the 777-8X has drawn 
orders for 53 copies and the 
-300ER has seen a precipitous 
decline in interest since the launch 
of its successor, Boeing launched 
its new entrant in the 375-seat 
class seven years later than Air-
bus introduced the A350-1000 
and likely won’t place it into ser-
vice for another five years. 

Separately, in the 325-seat 
class, Airbus has stretched the 
capability of the in-service A350-
900 with the A350-900ULR. 
Launched in October 2015 with 
a conversion of a firm order for 
seven standard A350-900s by 

Singapore Airlines, the ultra-
long-range version of  the first 
A350 XWB line to enter service 
will fly as far as 9,700 nm, allow-
ing nonstop service from Sydney 
to London.

Engineers managed the addi-
tional 1,600 nm of range in the 
A350-900ULR—scheduled for 
certification and first delivery 
next year—through adapting the 
fuel system computer and the air 
venting and inert gas distribution 
piping in the wing, allowing for 
the extra range without adding 
fuel tanks. The changes raise fuel 
capacity to 165,000 liters (43,588 
U.S. gallons) from 141,000 liters 
(37,248 U.S. gallons), supported 
by a maximum takeoff  weight 
increase to 280 metric tons from 
the originally specified 268 tons 
on the standard version. Air-
bus plans to increase the mtow 
on the standard A350-900 to as 
much as 280 metric tons in 2020, 
effectively matching it with the  
ULR’s figure.

Singapore Airlines plans to 
use the A350-900ULR to re-
open an 8,700-nm direct route 
from home base to New York. 
Prohibitive operating costs with 
the A340-500 SIA used for ser-
vices to New York and Los 
Angeles effectively spelled those 
routes’ demise in 2013. 

According to Airbus (Static 
Display C4), an airline would 
save 32 percent in fuel costs 
using the A350-900 ULR com-
pared with the A340 while offer-
ing a larger cabin. Consequently, 
SIA continues to study other 
nonstop routes such as Chicago, 
Las Vegas and Miami.

Finally, precious few details 
have emerged on the A350-800, 
the market for which many ana-
lysts consider compromised by 
the launch of the A330neo. Air-
bus declines to entertain specu-
lation that it will never build the 
-800, however, and the model 
officially remains part of  its 
plans. However, only one cus-
tomer remains on the order book: 
Asiana Airlines holds a firm 
order for eight of the airplanes.   

Airbus A330neo
Scheduled to fly some time “this 
summer,” the baseline model 
of the A330neo program—the 
A330-900neo—benefits from a 
switch from the A330-300’s Rolls-
Royce Trent 700 to the new Trent 
7000 and the addition of shar-
klet wingtip devices. Primarily as 
a result of those changes, both the 
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A330-900neo and its smaller sib-
ling, the A330-800neo (based on 
the A330-200), will burn at least 14 
percent less fuel than their prede-
cessors. While the fuselages remain 
unchanged, Airbus specifications 
show 10 more passenger seats, giv-
ing the -900neo a capacity of 287 
and the -800neo a capacity of 257. 
Meanwhile, range goes up by 200 
nm in the larger variant, to 6,550 
in the -900neo from 6,350 nm in 
the A330-300, and by 250 nauti-
cal miles in the smaller alternative, 
to 7,500 nm in the -800neo from 
7,250 nm in the A330-200.  

Although Airbus claims a 
marked improvement in aerody-
namic efficiency with a 3.7-meter 
wingspan addition resulting 
from incorporation of the shark-
lets, most of the fuel-burn reduc-
tion comes from the new Trent 
7000s. Rolls-Royce cites “sig-
nificant” performance benefits 
in the 68,000- to 72,000-pound-
thrust Trent 7000 compared with 
the Trent 700, improving sfc by 
10 percent, doubling the bypass 
ratio and halving noise.

To meet A330neo require-
ments, Rolls-Royce has adapted 
the Trent 1000-10 to incorpo-
rate a new electronic engine con-
trol unit, new gearbox, air-start 
capability and related changes. 
Before beginning series produc-
tion, the manufacturer planned to 
assemble four development exam-
ples of the engine, which also fea-
tures a new nacelle and electronic 
bleed-air system that uses A350 
technology. As of mid-April, the 
first pair of engines remained at 
Rolls-Royce for testing while the 
A330-900 awaited their arrival 
in Toulouse for installation. 
Although neither Rolls-Royce 
nor Airbus has provided many 

recent details of  the engines’ 
progress, the original target for 
aircraft certification has shifted 
from the fourth quarter of this 
year to the first quarter of next 
year for the -900neo. Certifica-
tion for the -800neo would fol-
low roughly a year later. 

Comac/UAC C929
China’s Comac and Russia’s 
United Aircraft Corporation 
officially established their joint 
venture to develop a long-range 
widebody airliner during a cer-
emony in Shanghai on May 22. 
Dubbed China-Russia Com-
mercial Aircraft International 
Company (Craic), the entity 
established with UAC calls an 
“equivalence principle,” under 
which each side takes a 50 per-
cent share in the program—
known as the C929 by the 
Chinese. It remains unclear 
whether the sides have agreed 
on a name, however, given that 
the Russian partner believes it 
implies a Comac designation. In 
fact, the agreement calls for final 
assembly in Shanghai.

The new widebody would seat 
some 280 passengers and fly to 
a range of 6,500 nautical miles, 
placing it roughly in the category 
of the Airbus A330-900. The air-
plane, an agreement to establish 
a partnership for which Comac 
and UAC signed in June of last 
year during Russian president 
Vladimir Putin’s official visit 
to China, would cost between 
$13 billion and $20 billion to 
develop. The companies first 
revealed preliminary operat-
ing specifications during last 
November’s Airshow China 
in Zhuhai, along with plans to 
build a final assembly facility in 
Shanghai. Schedules call for first 

flight in 2023 and entry into ser-
vice in 2026. 

Plans call for Comac (Cha-
let 194 Hall 5B232) and its Avic 
subsidiary to carry responsi-
bility for final assembly and 
the majority of  parts manu-
facturing, using existing facto-
ries around Shanghai and other 
Chinese cities, including those 
now being used for the ARJ21 
and C919 airliners. The Russian 
partner would perform mainly 
design and development work, 
according to UAC president 
Yury Slyusar. UAC’s newly built 
463,000-sq-ft engineering center 
at Zhukovsky, near Moscow, will 
house Chinese and Russian engi-
neers working on the program.

Initially, the 75,000-pound-
thrust-class engines for the new 
widebody would likely come 
from Rolls-Royce and/or GE, 
according to Slyusar. Later pro-
pulsion options could include a 
larger version of the Aviadviga-
tel PD-14 now undergoing test-
ing by the Russian design house 
in Perm called the PD-35. The 
Chinese side has also expressed 
a desire to develop a turbofan 
of its own to power the airplane 
and last year consolidated sev-
eral state-owned companies to 
establish the new Aero Engine 
Corporation of China (AECC).   

Ilyushin Il-96-400M
The Ilyushin design house has 
issued its first official presentation 
of the Il-96-400M, a four-engine 
design meant to fulfill Russia’s 
aspirations to develop a new 
indigenous widebody as a con-
tingency in the event a planned 
joint Russian-Chinese program 
fails to materialize. Ilyushin gen-
eral designer Nikolai Talikov 
presented the details during an 

April 6 conference of Il-96 oper-
ators organized by Russian civil 
aviation authority Rosaviatsiya. 
Plans call for the latest iteration 
of the quad-jet to carry a 90,000-
pound payload 4,860 nm. Offi-
cials expect the first prototype to 
fly in 2019 and become factory 
standard the following year.

Designed for a maximum 
takeoff  weight of  595,000 
pounds, the Il-96-400M incor-
porates the same fuselage used 
on the Il-96M/T stretch, which 
won U.S. FAA shadow certifica-
tion in 1997. Plans call for pro-
duction at the United Aircraft 
plant in Voronezh (Vaso), which 
has so far assembled 103 Il-86s 
and 30 Il-96s—the only com-
mercially available widebody 
passenger jets of Russian origin. 
Three Il-96-300s remain in ser-
vice with Cubana de Aviacion, 
and about a dozen with Russian 
government bodies.

The Kremlin instructed 
UAC to boost Il-96 production 
to guarantee air links between 
the European part of  the coun-
try and big cities in Siberia and 
on the Pacific coast in case 
 deterioration of  East-West 
relations further limits the use 
of  imported jets. The Russian 
 government has approved con-
struction of  an initial batch of 
six to 10 of  the quad-jets for 
government structures as a first 
step to revive widebody jet pro-
duction at Vaso.

Talikov said the factory could 
boost annual Il-96 produc-
tion from one to two aircraft in 
recent years to the eight to 10 it 
built during Soviet times. 

Last year the Russian govern-
ment allocated 53 billion rubles 
($925 million) for the program, 
of which half will go to a leasing 

company—IFC or GTLK—that 
would place newly built air-
planes with airlines on operating 
lease terms. The remaining half  
will go to industry, including 10 
billion rubles ($175 million) to 
the Ilyushin design house for 
modifications to the already cer-
tified Il-96.

Ilyushin (Hall 2a B198) won a 
formal contract for -400M devel-
opment on December 29 of last 
year. Officials expect a short 
flight-test program given that 
earlier versions had already won 
a number of certificates, includ-
ing the 1997 U.S. FAA shadow 
certification of  the Il-96T/M. 
Talikov told AIN that design-
ers have begun a special effort 
to replace old wiring as a weight-
saving measure, promising to cut 
operating empty weight (OEW) 
by one to two metric tons.

Planning to limit Western 
content to an absolute minimum, 
Ilyushin will consider only Perm-
based Aviadvigatel engines. The 
PS90A1 has won certification 
and became operational on the 
stretched freighter, whose maxi-
mum takeoff weight exceeds that 
of the baseline Il-96-300 by some 
45,000 pounds. Voronezh-based 
Polet operated four Il-96-400Ts 
between 2009 and 2013 before 
going bankrupt. The airline’s 
operational experience, how-
ever, allowed the industry to 
find and fix teething problems 
associated with the PS90A1 
and subsequently reach aver-
age time between removals of 
10,000 flight hours, generally 
considered a good figure for a  
Russian engine.

Since production of  Il-
96-300s for commercial opera-
tors ended in 2007 with delivery 
of  two 262-seat machines for 
Cubana, design of  a completely 
reworked interior has begun. 
Ilyushin has invited comple-
tion companies to compete in 
an associated tender.

Although designers have set-
tled on a specification, Talikov 
said the terms aren’t so firm 
that the winner will not enjoy 
room for creativity. However, 
he said the Il-96-400M must 
come with a central luggage 
bin, which neither the Il-86 nor 
Il-96-300 feature because their 
designers wanted to create a 
“spacious” impression. How-
ever, passengers now tend to 
bring more hand luggage into 
aircraft cabins, requiring more 
space than available with the 
existing sidewall bins.  o

Comac/UAC C929

NEW WIDEBODIES

uContinued from page 54
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Lockheed shops CH-53K 
to international users
by Bill Carey

Now that the CH-53K King 
Stallion has moved into produc-
tion for the U.S. Marine Corps, 
manufacturer Lockheed Martin 
(Chalet 324) is eyeing other 
buyers for the dramatically 
improved heavy-lift helicopter.

The early focus is Germany, 
one of three international users 
of the legacy Sikorsky CH-53 
with Israel and Japan—all con-
sidered potential customers for 
the King Stallion, among other 
nations. The German army has 
a requirement for 40 to 60 new 
helicopters to replace its cur-
rent CH-53Gs, a selection that 
Boeing also hopes to win with 
the CH-47F Chinook. The con-
tractors await a formal request 
for proposals, which was not 
expected for another year or two.

Lockheed Martin asserts the 
Marines will be using the King 
Stallion years before Boeing 
fields a planned Block 2 upgrade 
of the Chinook in the 2020s. The 
U.S. Army granted the Chinook 
program Milestone B approval 
to move from technology matu-
ration to engineering and man-
ufacturing development (EMD) 
in early April. Boeing expects 
the Army will make a Milestone 
C decision to begin low-rate ini-
tial production (LRIP) in 2021, 
with deliveries following in 2023.

Production Approval
The U.S. Department of Defense 
approved a Navy request to start 
CH-53K production on April 
4. The Milestone C decision 
advanced the program from the 
EMD phase to LRIP. With a pro-
gram-of-record requirement for 

200 CH-53Ks, the Marine Corps 
aims to begin initial operations of 
the K model in 2019.

“This program now is actively 
transitioning from a development 
program into a full-fledged pro-
duction program, and we’re really 
excited about that. It means that 
the 53K platform will be ready 
for international fielding,” said 
Beth Parcella, Lockheed Martin 
capture director for CH-53K 
international programs. “By the 
time Germany receives its first 
aircraft, it will have been in ser-
vice with the Marine Corps for 
probably at least four years.”

The Chinook Block 2 upgrade 
schedule “may not align as 
cleanly as the K does,” she added.

Lockheed Martin also argues 
that a CH-53K, powered by three 
7,500 shp-class GE Aviation 
T408-GE-400 engines, will be 
more efficient than a twin-engine 
Chinook. The new GE engine pro-
vides a significant increase in horse-
power over the T64-GE-416 that 
powers the CH-53E Super Stallion, 
while at the same time consuming 
20 percent less fuel, with 60 percent 
fewer parts, Parcella said. German 
engine manufacturer MTU has 20 
percent of the content on the new 
engine, she added.

The airframe and engine 
manufacturers say the T408 
empowers the King Stallion to 
carry a 27,000-pound external 
load over a mission radius of 
110 nm in hot weather condi-
tions, nearly triple the external 
load capacity of the CH-53E. 
“All in all we believe having a 
modern engine that’s far eas-
ier to maintain will lead to an 

attractive rate of maintenance,” 
Parcella said, when asked to 
make the case for three versus 
two engines.

Four system demonstra-
tion test article CH-53Ks had 
joined the flight-test program at 
the Lockheed Martin-Sikorsky 
Aircraft facility in West Palm 
Beach, Florida. Plans called 
for moving the flight-test effort 
to Naval Air Station Patuxent 
River, Maryland. Final assembly 
of production CH-53Ks will take 
place in Stratford, Connecticut.

Focus On Germany
There will be no CH-53K to 
inspect at this year’s Paris Air 
Show, although Parcella said the 
2019 edition of the airshow is a 
possibility. Nearer term, Lockheed 
Martin aims to display the new 
helicopter at the ILA Berlin Air 
Show in April 2018, assuming the 
Marine Corps approves.  

Starting in the 1970s, Germa-
ny accumulated a fleet of 112 li-
cense-built CH-53Gs; about 60 
remain actively flying. In Feb-
ruary, Airbus Helicopters said 
it received a contract from 
Germany’s Federal Office of 
Bundeswehr Equipment, Infor-
mation Technology and In-Ser-
vice Support for obsolescence 
management of components 
on 26 CH-53Gs. Retrofits were 
to take place this year through 
2022, extending operation of the 
helicopter to at least 2030.

Lockheed Martin is also look-
ing to the future of the CH-53K. 
“Now that we’ve achieved 
Milestone C and we’re moving 
into production, we are start-
ing to think very seriously about 
the future,” Parcella said. “We’re 
really hopeful that other foreign 
militaries will see the variety of 
applications with this aircraft 
and will recognize that there are 
mission sets that only an aircraft 
like this can complete.” o

Four system demonstration test 
article CH-53K King Stallions are 
undergoing flight testing, says 
manufacturer Lockheed Martin. 

Rockwell Collins offers 
Airbus tracking system 
by Matt Thurber

Rockwell Collins is now offer-
ing a new aircraft-tracking sys-
tem for various Airbus models 
and a cost-efficient messaging 
solution for the A350 XWB. 

The tracking system—
Onboard Aircraft Tracking—
is an upgrade to the Airline 
Operational Control avion-
ics software and is available 
as a forward-fit option for the 
A320, A330 and A340 models 
and is standard on the A350 
XWB and A380. It is also 
available as a retrofit. When 
triggered by an abnormal situ-
ation, such as low altitude, low 
speed, excessive pitch, engine 
failure or other parameters, the 
system automatically triggers 
an increased rate of  sending 
position information. 

Onboard Aircraft Tracking 
meets IATA’s standards for air-
craft tracking for the Aircraft 
Tracking Task Force and 
Global Aeronautical Distress 
and Safety System. This 
includes broadcasting posi-
tion every 15 minutes during 
normal operations and at least 
once a minute during abnor-
mal operations, according to 
Rockwell Collins. 

Abnormal Conditions
“This solution enables an air-
craft to detect specific abnor-
mal conditions and self-report 
to the airline the moment some-
thing occurs,” said David Nieu-
wsma, senior v-p, Rockwell Col-
lins Information Management 
Services. “When every second 
counts, the ability to automati-
cally and instantaneously identi-
fy a possible issue can provide a 
significant advantage for airline 

operators interested in track-
ing their aircraft, particularly 
when flying over polar or ocean-
ic regions.”

For A350 XWB operators, 
the new Arinc GlobalLink 
A350 Media Independent 
Aircraft Messaging (MIAM) 
service speeds up large data 
transmissions generated by the 
new Airbus jet. The higher-
bandwidth GlobalLink system 
sends these MIAM messages 
via Internet protocol (IP) “over 
all available A350 communi-
cations paths,” according to 
Rockwell Collins. The system 
converts ACARS MIAM mes-
sages to any protocol, so they 
can be sent via IP over cellular, 
Wi-Fi and broadband satcom 
networks. This allows A350 
XWB operators to receive the 
messages converted into in 
their desired format, the com-
pany said, “allowing interop-
erability with any existing host 
and end system, thereby saving 
airlines potentially significant 
investments in new additional 
ground systems.”

“As new IP-enabled are 
 entered into service,” said Mi-
chael DiGeorge, v-p commercial 
aviation and network services 
for Rockwell Collins, “this new 
capability will ensure commu-
nications interoperability across 
an airline’s entire fleet.” o

Airbus brought its soon-to-be-certified A350-1000 to Paris and is showing it off with 
flight demonstrations.
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Dubai Airshow’s reach 
extends beyond the Gulf
by Charles Alcock

This year’s Dubai Airshow 
(November 12-16) will reflect 
the seemingly boundless growth 
potential of aviation in the 
Middle East, according to orga-
nizer F&E Aerospace, which 
cited Boeing market outlook 
statistics projecting a continued 
annual growth rate for the sec-
tor in the region of 3.8 percent. 
But increasingly, the biennial 
event’s reach extends beyond the 
Arabian Gulf states and the aero-
space heartlands of Europe and 
North America, with a growing 
exhibitor and visitor presence 
from across Asia and Africa—
and particularly from countries 
such as India and South Korea.

The 2017 Dubai Airshow 
(Chalet D42) will include the 
following four new features: a 
UAV conference and pavilion; 
a cargo zone with a conference 

focused on safety and secu-
rity; a space pavilion in part-
nership with the Space Agency 
of the United Arab Emirates 
and its involvement in the 
Mission to Mars project; and an 
Airport Solutions pavilion and 
conference.

There will also be the fourth 
staging of the Gulf Aviation 
Training Event, which repre-
sents a dedicated sector within 
the four-day airshow, with a one-
day conference on November 
13. The Futures Day event on 
November 16, which focuses on 
attracting young people to pur-
sue careers in the aviation indus-
try, will have a new format.

“The response to the growth 
and innovation of the 2015 
show, such as the Airport 
Solutions conference, and the 
inclusion of the space industry 

was phenomenal,” said F&E 
Aerospace managing director 
Michele van Akelijen. “It is only 
natural that the show contin-
ues to innovate to encompass an 
even wider range of aerospace 
markets, remaining the center 
of the industry.”

The show has benefitted 
greatly from the move to Dubai’s 
new Al Maktoum International 
Airport at Dubai World Central 
where far greater space is avail-
able than at the main Dubai In-
ternational Airport. The site, 
which also now hosts the  
MEBAA business aviation 
event on alternate years, is set 
for further expansion to ac-
commodate rising levels of 
scheduled airline traffic.

“The airshow this year will 
push up to the limits of the new 
airport, and we have expansion 

plans in the works,” concluded 
van Akelijen. But, as frequent 
visitors know, Dubai has never 
been afraid of expanding.

“We are seeing a great 
deal of  interest from exhibi-
tors who know that the Dubai 
Airshow is the ideal place to 
do business in the region,” 
van Akelijen told AIN. “In the 
Middle East, if  you are not 
there to talk face-to-face, the 
deals won’t happen.”

Business aviation will have 
a big part to play in his year’s 
Dubai show. In fact, organiz-
ers have already confirmed that 
one quarter of the 160 aircraft 
anticipated on the static display 
will be business jets. Major air-
craft manufacturers, such as 
Gulfstream, Embraer, Bombar-
dier and Dassault, are already 
booked to exhibit, as are as local 

UAE-based companies like Son-
ic Jet and Falcon Aviation.

The most recent Middle East 
market forecast from Bombardier 
Business Aircraft predicts around 
350 aircraft deliveries, worth a 
combined $12 billion, over the 
next 10 years, with medium- 
to large-size models account-
ing for 95 percent of these units. 
Boeing Business Jets has reported 
that the region now accounts for 
around one third of all its sales. 
F&E Aerospace predicts that 
business aviation in the region 
will be worth $1.3 billion by 2020.

AIN will once again publish 
its award-winning daily maga-
zines at the Dubai Airshow on 
November 12, 13 and 14. Our 
team will provide comprehen-
sive live coverage of all the news 
from the show and exclusive 
video reports. o 

SAFETY LINE PLANS REAL-TIME FUEL SAVINGS

Safety Line, which helps airlines save fuel by using historical flight data to 
deliver optimal, aircraft-specific climb profiles before departure, is devel-
oping a real-time service for entire flights, company executives told AIN.

“We know that our offer must be expanded. We’re already working to 
provide recommendations during the flight for the cruise and descent,” 
president and ceo Pierre Jouniaux said on the eve of the Paris Air Show. “I 
foresee the possibility to give more accurate information to the pilots so 
that they can make better decisions during flights.”

OptiClimb, the company’s core product, uses raw quick-access 
recorder (QAR) data to analyze aircraft and engine performance at the 
tail-number level, modeling optimal climb profiles. Once the fleet is ana-
lyzed, the system combines aircraft-specific data with flight-plan vari-
ables, such as weather, to produce an optimal climb profile for each 
flight. Target speeds and altitudes are delivered to the pilot either digi-
tally via an electronic flight bag or on paper. The flight crew enters two 
sets of post-departure climb phase altitudes and speeds into the flight 
management system, replacing manufacturer-recommended defaults.

The results: A 5- to 10-percent reduction in fuel burn during climb, 
and lower total emissions.

“What we’re trying to do is bring the aircraft to the same point at the 
same time, but making the optimal use of the thrust,” explained Safety 
Line chief commercial officer François Chazelle. “The trajectory change 
doesn’t take more time. It’s just a better use of the existing thrust.”

A customer’s models are updated quarterly to account for changes 
in aircraft performance, such as degraded efficiency as an aircraft accu-
mulates cycles.

A real-time version would use the same QAR data-analysis process, 
but expand the modeling to include all flight phases.

Safety Line’s development aspirations received a major boost thanks 
to a €3 million ($3.6 million) investment from Safran, Groupe ADP, and 
Bpifinance announced June 6. Safran includes OptiClimb as an option in 
its SFCO2 fuel-optimization monitoring service, and the new investment 
is expected to enhance the companies’ collaboration. 

“Safran will not invest in a company where it will not have a strategic 
business interest,” Jouniaux said.

OptiClimb has one announced customer: Transavia. Chazelle 
confirmed that 16 other carriers are testing the product on Airbus, 
Boeing and Bombardier aircraft, and several are close to making pur-
chase decisions.

“We show them how much they can save on their network, and then 
we make a business case,” he said. —S.B.

Since moving to its new venue at the Al Maktoum International Airport at Dubai World Central, the Dubai Airshow has continued to 
grow, not only in size and capacity, but also in the breadth of its global influence. More expansion is in the cards, beginning this year.

RANABOT  ROTORCRAFT

This CH77 Ranabot at the 2017 Paris Air Show and produced by Italy’s Helisport 
Helicopters is a light, two-seat personal and training rotorcraft. Powered by an EPA 
POWER SA-R914 piston engine–converted from a Rotax 914 and available in three ver-
sions—it features a 2,000-hour TBO, an 87-knot cruise speed and three hours’ endurance.

D
AV

ID
 M

cI
N

TO
S

H



www.ainonline.com • June 20, 2017 • Paris Airshow News 59

THALES TO PROVIDE KUWAIT MILITARY 
WITH H225M TRAINING SOLUTIONS

Thales (Chalet 263) is to provide Kuwait’s military forces with flight and 
mission training solutions for 30 multirole Airbus Helicopters Caracal 
H225Ms that will be used search-and-rescue, transport, and ground-
support roles. Of the 30 aircraft Kuwait has ordered, 26 will be added 
to the Kuwait Air Force and six will go to the Kuwait National Guard. At 
the same time, Thales will offer a Reality H Full Flight Mission Simulator 
(FFMS) and two trainer stations for tactical training and flight proce-
dures. Maintenance for the simulators covers three years.

Kuwait’s pilots will receive training in normal navigation procedures and 
instrument flight as well as handling failures and emergency procedures. 
As the communications system, weapons and self-protection system and  
in-flight refueling function are identical to those of a real helicopter, pilots 
will be training in realistic conditions in a tactical visual environment.

Meanwhile, new pilots as well as captains and crews will have access to 
training stations installed on the ground, that offer initial training in flight 
procedures. The two training stations and the FFMS can be combined for 
collective training exercises that prepare crews for complex missions.

The Reality H Full Flight Mission Simulator offers training in mis-
sions such as search-and-rescue, oil-and-gas, fire operations, civil 
security, EMS and more. It features the ThalesView Image Generation 
System, with a visual display of 240 degrees by80degrees, and the 
Hexaline all-electric motion system, which provides realistic motion 
cues for trainees. The Reality H FFMS is also approved for training with 
night vision goggles. —S.C.

Elixir aims new design 
at EASA-LSA market
by Matt Thurber

Elixir Aircraft brought the proto- 
type of its two-seat light air-
plane to the Paris Air Show 
(Static B4), after it received its 
final painting just before the 
opening of the show. The new 
airplane design was publicly 
unveiled at the Paris Salon two 
years ago. 

Based in Périgny, south-east of 
Paris, Elixir is aiming for EASA-
LSA certification for the all-com-
posite airplane, and the price 
is set at €150,000 ($168,000), 
excluding VAT. 

Performance projections prom-
ise a Vne of 172 knots, a maxi-
mum takeoff weight of 454 kg 

(1,200 pounds) and useful load 
of 280 kg (617 pounds). Baggage 
capacity is 25 kg (55 pounds). 
With a 29-gallon (110 liter) fuel 
capacity, the Elixir will have en-
durance of up to seven hours. 
Power is provided by a 100-hp 
Rotax 912iS, which drives an 
MT propeller. 

The Elixir’s low-wing airframe 
is made using a “one-shot” con-
struction method, according to 
the company, eliminating riv-
ets needed for metal construction 
or the bonding of components 
found in more traditional com-
posites structures. The wing is 
optimized for stall avoidance, and 

the fuel tank features an “anti-def-
lagration” (explosion-preventive) 
design. A BRS whole-airplane 
parachute is installed for emer-
gency situations. The tricycle land-
ing gear is all oleo-pneumatic, and 
wheels and brakes are provided by 
France’s Beringer. 

Inside the cockpit, the avi-
onics system is Garmin’s G3X, 
with VHF radios and transpon-
der by Trig Avionics. A tablet 
dock is built into the cockpit 
to help pilots who prefer using 
mobile devices as electronic 
flight bags. Backup instruments 
include an airspeed indicator 
and altimeter. 

According to Elixir, “The 
adventure is amazing, we have 
been surrounded by experts 
in every domain, all driven by 
a common objective: build a 
safe, easy, comfortable and yet 
affordable certified aircraft. Our 
dream is coming to life.” o

Parker adds customer 
support in Singapore
by AIN Staff

Parker Aerospace, sharpening its 
aftermarket focus, has launched 
a new, ‘round-the-clock support 
initiative that includes open-
ing a second global customer 
response center (CRC), and 
expanding its MRO-support 
license with Ruag Australia.

The new CRC will open in 
Singapore in late 2017. It will 
provide operators and MRO 
providers with a single point of 
contact in the region for mate-
rial, logistic, and technical sup-
port for aircraft on the ground 
(AOG); spare part quotations; 
order execution and delivery; 
and management of Parker’s 
worldwide parts pooling net-
work, the company said. 

Parker’s existing CRC opened 
in Irvine, California, in 2015. 
Adding the Singapore facility 
means Parker customers will 
have more issues resolved in 
real-time by local staff who are 
most familiar with customer- 
and regional-support needs.

“The center in Singapore is 
the next phase of our strategy 
to support our aftermarket cus-
tomers within their regions,” said 
David Sawdey, director of global 
services for Parker’s Customer 
Support Operations division. 
“We want our customers to have 
their inquiries addressed and 
resolved quickly during their 
workday, no matter where they 

are located in the world.”
The facility is part of  the 

company’s new Parker360 ini-
tiative, which is “our prom-
ise to provide comprehensive 
support around the clock and 
around the globe,” said Austin 
Major, Parker’s v-p of  cus-
tomer support.

Separately, Parker said it is 
extending its component main-
tenance, repair, overhaul, and 
upgrade (MRO&U) license with 
Ruag Australia.

The license supports Ruag’s 
award of the Multi-Aircraft 
Hydraulic and Undercarriage 
Systems Support contract from 
the Australian Department of 
Defense. The expanded agree-
ment will support Ruag’s Parker 
hydraulic and flight control sys-
tems work on Australia’s Boeing 
F/A-18A/B, CH-47, Lockheed 
AP-3C, and Sikorsky S-70B fleets. 

Further expansion, includ-
ing to the F-35, is likely. Ruag 
Australia is a U.S. government 
F-35 Joint Program Office’s 
source of repair. Parker F-35 
component MRO will be cre-
ated at multiple locations in 
Australia.

Parker (Hall 5 Stand C210) 
says it also is working with 
Ruag to create aftermarket sup-
port offerings for other Royal 
Australian Air Force fleets as well 
as some commercial aircraft.  o
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The all-composite Elixir is powered 
by a Rotax 912 engine of 100 hp.

DORNIER’S DOTTED LINES

This Dornier Do328 twin turboprop at the 2017 Paris Air Show sports a paint scheme highlighting possible inte-
rior configurations. The Do328 is powered by Pratt & Whitney Canada PW 119B engines and seats up to 33 
passengers. The same basic airframe also is available with P&WC PW306B turbofans as the 328JET.
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COMPOUND CURVES

This view of the eight-blade Ratier-Figeac propellers and hubs 
mounted to the Airbus A400M Atlas military transport offer a study 
in the kinds of curves modern engineering and specific aerodynamic 
requirements can demand. In this image, the blades are feathered, 
although they rotate in opposite directions in normal operation.

 
S.S. White Technologies (Hall 
6 Stand C9) has won a 
contract from Honeywell 
Aerospace to supply flex-
ible rotary shafts for the 
starter air valve on the 
GE9X. Specially designed to 
transmit rotary torque for the 
manual override of the starter 
air valve, the flexible shaft al
lows ground crews to manu
ally actuate the Honeywell 
component in case of an op
erational failure.

The starter air valve con
trols air flow from the engine 
bleed, APU or ground supply 
to the air turbine starter.

S.S. White uses a unique 
computer modeling software  
program it developed call Per
flexion to design all its flexible 
shaft products. The program 
allows engineers to more fully 
model the behavioral charac
teristics of the wire bundles 
within the shaft core and arrive 
at a product with maximum 
flexibility and torsion strength.

At the show, S.S. White is 
displaying several rotary shaft 
applications and senior man
agement and engineers are 
available to demonstrate the 
technology and address vari
ous product applications. n

AT THE STANDS Thales touts air traffic 
management technology
by Guillaume Lecompte-Boinet

Air traffic management (ATM) 
technology is a key facet of the 
Paris Air Show exhibit present-
ed by France-based electron-
ics group Thales. In 2016, ATM 
activity generated annual sales 
of €440 million ($493 million) 
from a division that employs 
around 1,500 people worldwide. 
It has installed more than 3,000 
air traffic controller positions in 
50 towers, as well as supplying 
more than 700 radars and 7,000 
navigation aid systems.

“Two out of every three air-
craft take off  and land safely 
with Thales solutions,” claimed 
Luc Lallouette, Thales’s direc-
tor for Sesar (Single European 
Sky ATM Research) at the ATM 
division’s Rungis headquarters, 
southwest of  Paris. The com-
pany is present in 170 countries 
worldwide, but has so far strug-
gled to challenge for market 
share in the U.S., which is domi-
nated by rivals such as Raytheon 
and Lockheed Martin.

At Rungis, Thales designs, 
develops and experiments with 
ATM systems in its Sky Center 
Lab, which AIN visited ahead for 
the Paris show. These include its 
TopSky solutions, used by 16,000 
controllers in over 80 countries, 
simulation tools like ScanSim, 
its EcoSystem technology for 
the flight flow management and 
traffic sequencing,

“This place is used as a show-
room for our customers, but also 
as an experimentation tool where 
the end-users [i.e. controllers] can 
test new developments. And of 
course, this facility is dedicated 
to innovation,” commented Sky 
Center manager Jean-Philippe 
Pinheiro. Six controllers can 
work at the same time in the lab-
oratory, which has an eye-tracker 
able to monitor how the control-
ler react to a simulate crisis.

The European Union-funded 
Sesar program is one of the key 
drivers for innovation at Thales. 
Its over-arching goal through 
2035 is to allow Europe’s ATM 
system to accommodate three 
times as much traffic, but with no 
increase in the current levels of 
€8 billion ($9 billion) annual cost 
and also boosting safety levels.

The first phase Sesar ended in 
2016, with Thales alone invest-
ing more than €130 million 
($145 million). Now Sesar 2 is 
in progress and will run through 
2020, by which time Thales 
expects to have spent another 

€100 million ($112 million) on 
research and development.

One aspect of Thales’s con-
tribution towards Sesar is a new 
four-dimensional trajectory auto-
mated traffic management that is 
intended to reduce aircraft fuel 
burn by optimizing routes. Here 
at the Paris show, Thales (Chalet 
263 Static Display B1) also is 
exhibiting its EcoSystem, which 
combines web technology with 
so-called big data architecture to 
make best possible use of available 
airspace and airport capacity.

Another Thales innovation is 
a new design for a remote tower 
that allows ATC services to be pro-
vided in places with limited infra-
structure. It uses augmented reality 
tools, including glasses and high-
resolution cameras to give control-
lers a remote view of the runway, 
aircraft on approach and other 
areas of an airport, combined with 
all available aircraft data.

“These solutions could be effec-
tive in managing traffic peaks or 
for several small regional airports 
that can’t afford control towers,” 
said Lallouette. Thales has yet to 
announce when this technology 
could be ready to enter service.

Also on show here at Le 
Bourget Airport this week, is 
Thales’s new concept for a con-
troller workstation designed at 
the Rungis lab. The system inte-
grates new technologies like 
eye-tracking, touchscreen and 
voice recognition. The worksta-
tion will save time and fatigue 
for controllers, who will no lon-
ger have to use a keyboard and 
mouse since all the operations 
will be done on the touchscreens.

“Usually, controllers spend 40 
to 45 percent of their time enter-
ing data with the mouse and key-
board,” explained an engineer 
working on the project. Now con-
trollers can simply access all the 
data from a device about as large 
as a credit card that gives them 
instant, automatic access to all 
data relating to a specific aircraft.

The controller can browse 
through the data by scrolling with 
two fingers on a touchscreen. Voice 
recognition automates the clear-
ance process between the ground 
and the cockpit of aircraft above.

Thales has tested first mod-
ules of  this workstation at 
Spain’s Madrid Guadalajara 
Airport in 2014. But full service 
entry is anticipated around 2025 
as part of the next Sesar imple-
mentation phase. o

GIFAS DEDICATES TIME AND SPACE TO THE 2017 
PARIS AIR SHOW’S CAREER AND TRAINING FORUMS

Gifas, the French Aerospace Industries Asso-
ciation, has dedicated an entire area of the 
Paris Air Show to career and training opportuni-
ties in the aerospace, defense and air transport 
industries. With the theme of “Journey to the 
Heart of Excellence,” the area will be divided 
into two sections—The Careers Plane and the 
Jobs and Training Forum. The Careers Plane will 
feature demonstrations and conversations with 
professionals in the industry; while the Jobs and 
Training Forum will focus on introducing individ-
uals to recruitment managers from companies 
and training schools.

The Careers Plane itself is divided by themes, 
including design, industrialization and product 
as well as support, marketing and maintenance. 
Professionals such as flight test engineers, indus-
trial project managers, radar operators, big data 
engineers, laminator-fitters, avionics mechan-
ics, aeronautics painters and foundry operators 
will answer questions about their projects and 
the products they use. While visitors will meet 

aircraft manufacturers, they will also be able to 
see specific products used in live demonstra-
tions. Ultimately, visitors will be able to touch 
real products such as engines, helicopter rotor 
blades, airplane seats and altimeters.

The Jobs and Training Forum will bene-
fit those looking to interact with companies, 
universities and other aviation associations. 
The goal of this section is to inform students 
choosing a training course or apprenticeship, 
help recent graduates find a job and guide the 
younger audience in choosing their careers. 
Visitors will explore opportunities the aviation 
industry has to offer.

According to Gifas officials, the French aero-
space industry stabilized and consolidated hir-
ing trends of 2016. While there were 10,000 
hires in the aerospace industry last year, 2017 is 
expected to see 8,000 hires. Both the Careers 
Plane and Job and Training Forum present an 
opportunity to speak to those in the industry and 
hear their experiences. —S.C.



Rockwell Collins, Comlux 
sign VIP completions pact
by Matt Thurber

On the opening day of the 
2017 Paris Air Show, Rockwell 
Collins and Comlux signed a 
global cooperation agreement 
to supply cabin solutions for 
Comlux VIP cabin completions. 
The letter of intent was signed 
by Scott Gunnufson, Rockwell 
Collins v-p, commercial systems 
sales, marketing and customer 
support, and Richard Gaona, 
Comlux chairman and CEO. 

Under the agreement, Rock-
well Collins (Chalet 313) is 
providing its Venue cabin man-
agement system, VIP seat-
ing, divans, Nano 3X interior 

lighting and optional Inmarsat 
Jet Connex high-speed satellite 
communications system. Com-
lux will install the Rockwell 
Collins products in customers’ 
Airbus, Boeing, Bombardier 
and Sukhoi VIP aircraft, “and 
on any platform in the future,” 
said Gaona. 

This is the first program com-
bining Rockwell Collins’s Com-
mercial Systems, Information 
Management Services and the 
Interior Systems business it 
added with the purchase of B/E 
Aerospace in April.

“Comlux will be among the 

first to experience a compre-
hensive cabin solution from 
Rockwell Collins that features 
innovative comfort, entertain-
ment and connectivity solutions 
all from one source,” Gunnufson 
said. “We hope we will [com-
plete] many aircraft.” 

The move to work with 
Rockwell Collins also recognizes 
Comlux’s shift to “something 
more aggressive,” he explained. 
Instead of doing completions as 
singular, customized events that 
are more like crafting a unique 
prototype, Comlux is trying to 
deliver a more reliable and inte-
grated completion product. 

Rockwell Collins will help 
with that by providing those 
highly integrated systems, 
according to Gunnufson. “This 
combines four different engi-
neered systems into one pro-
cess,” he said. o
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Scott Gunnufson (l), Rockwell Collins v-p, commercial systems sales, marketing and customer support, and Richard Gaona, Comlux 
chairman and CEO, put ink to an agreement calling for Comlux to install Rockwell Collins’ cabin management, seating and lighting 
systems aboard VIP-configured Airbus, Boeing, Bombardier and Sukhoi aircraft in the near term, along with other types in the future.

U.S. Air Force reacts to 
cockpit oxygen issues
by Bill Carey

The U.S. Air Force has surveyed 
all of its F-35A pilots about a 
series of “hypoxia-like” inci-
dents that have been specific to 
Luke Air Force Base, Arizona, 
according to the director of the 
service’s F-35 Integration Office. 
Meanwhile the base, north-
west of Phoenix, has distrib-
uted pulse oximeters to pilots 
to measure their blood oxygen 
levels while flying; it may also 
impose an altitude restriction, 
Col. Todd Canterbury said here 
at the show Monday.

Two U.S. Air Force F-35As 
from Hill AFB in Utah are 
making the A-variant’s inter-
national debut at this year’s 
Paris Air Show. The F-35B 
appeared last year at the 
Farnborough Airshow.

The investigation is ongoing 
into the root cause of five phys-
iological incidents that F-35A 
pilots at Luke AFB experi-
enced from May 2 until flights 
operations there were cancelled 
on June 9. Fifty-five Lockheed 
Martin-built fighters from mul-
tiple low-rate initial production 
lots were affected.

Following protocol, the Air 
Force established an action 
team comprised of representa-
tives from the Pentagon’s F-35 
Joint Program Office, industry 
experts and aeromedical per-
sonnel that visited Luke AFB 
the day the flight cancellation 
was announced to interview 
pilots and analyze data. It ini-
tially surveyed pilots stationed 
at the base, then through the Air 
Combat Command surveyed all 
F-35A pilots.

“The fact that we have all 
the experts on this team try-
ing to identify the root cause of 
this issue puts the pilots’ minds 
at ease, and they’re looking for-
ward to getting back in the air,” 
said Canterbury. “I can tell you 
that the analysis and the team 
of experts have done a fan-
tastic job of cross-referencing 
everything from manufactur-
ing lots to maintenance person-
nel that worked on the airplane 
to pilots’ physical conditions—
they are bringing all of these 
various data pieces together to 
try to identify this because this 
is of utmost importance to us.”

The Air Force was expected 
to decide this week whether to 
restart F-35A flying operations 
at Luke AFB, a call it delegated 
to Brig. Gen. Brook Leonard, 

the base commander. Similar to 
the approach it took after F-22 
Raptors were grounded in 2011, 
the service has distributed pulse 
oximeters that pilots wear on 
their fingertips or ear lobes dur-
ing flight. Leonard also could 
decide to impose an altitude 
restriction, Canterbury said.

“We know exactly what alti-
tudes that this instance hap-
pened, so if  they simply stay out 
of that altitude regime for a lit-
tle while, build their confidence 
back in the airplane, simulta-
neously the engineering team 
will continue to do their anal-
ysis and hopefully get us closer 
a technical solution of what’s 
wrong,” Canturbury said.

He acknowledged the 10- 
day-old flight suspension has 
affected F-35A training. “We 
don’t have a lot of excess capac-
ity in our training. We are max-
imizing every single taxpayer 
dollar that we have,” Canterbury 
said. “So this will have an 
impact, but local commanders 
can have flexibility with sorties 
to catch us back up.” o

the propulsion business on the 
Boeing narrowbodies. Still more 
business from CFM came from 
International Airlines Group, 
which placed an order for 110 
LEAP-1As to power 55 A320neos 
scheduled for entry into service 
with British Airways and Iberia 
in 2018. Separately, rival engine 
maker Pratt & Whitney landed 
an MOU with IAG covering 94 
PW1100Gs to power A320neos.

Although both Airbus and 

Boeing seemed to enjoy grab-
bing their fair share of yesterday’s 
order value, an international air 
show as prominent as Paris vir-
tually always highlights friction 
between the companies. Notably, 
Airbus COO for customers John 
Leahy issued a not-so-subtle jab at 
Boeing’s enthusiasm for its Max 
10 commitments. “We tend to 
focus on incremental orders,” he 
said in reference to the fact that 
several of the Max 10 orders or 
MOUs involved conversions of 
previous orders for Max 8s and 
Max 9s.

For the time being, Canada’s 
Bombardier didn’t engage in any 

sniping over Boeing’s complaints 
over what the Chicago-based 
company called “dumping” of the 
C Series in the U.S. market. Rath-
er, it highlighted Philippine Air-
lines’ decision to exercise purchase 
rights on seven Bombardier Q400 
turboprops. The latest deal brings 
Philippine Airlines’ total firm or-
der count to 12 Q400s, five of 
which it ordered last December.

Finally, another turboprop 
deal came in the form of an letter 
of intent covering 10 ATR 42-600s 
from China’s Shaanxi Tianju 
Investment Group. The contract 
calls for first deliveries to start “as 
soon as possible” in 2018. o

Paris 2017 kicks 
off with billions 
uContinued from page 1
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’COPTER CLINIC

The crew of the NHIndustries 
NH90 helicopter put on a 
clinic Monday during the 
flight demonstration portion 
of the 2017 Paris Air Show’s 
opening day.
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includes “more than” 240 commitments 
from “more than” 10 customers, the 
OEM said. Early Max 10 customer de-
tails confirm that a significant portion of 
the launch orders, including a 20-aircraft 
buy from GECAS, are conversions of ex-
isting 737 Max commitments.

Leahy pointed to the trend as fur-
ther evidence of the A321neo’s superior-
ity. The model has outsold its rival, the  
Max 9, by a wide margin. 

“We have 10 more seats, well over 

1,000 miles more range and up to 10 per-
cent lower fuel burn,” Leahy said, com-
paring the A321LR to the Max 10. “Put 
all that together, and we think the [Max] 
10 is a competitor to the [Max] 9,” not 
the A321LR, he continued. “And I think 
that’s why you’re seeing a lot of people 
converting.”

Boeing lists the Max 10’s maxi-
mum range at 3,200 nm with one aux-
iliary tank, or about 500 nm less than 
Airbus’s published figure for a Sharklet-
equipped A321LR. Both models tout 
two-class configurations of  about 185 
seats, while the A321LR’s maximum 
capacity of  236 is six more seats than 
the Max 10.  o

Orders for the newly launched Boeing 
Max 10 so far announced at the show 
include a 10-aircraft MOU from China’s 
BOC Aviation worth $1.25 billion and 
a conversion of a GECAS order for 20 
Max 9s to the same number of Max 10s. 
GECAS holds orders for 170 Max jets, 
the most of any leasing company.

By the end of  the morning Dublin-
based CDB Aviation Lease Finance 
added to the total by another 10 Max 
10s, in an MOU also covering 42 Max 
8s and eight 787-9s. Appearing at a 
briefing with Boeing Commercial 
Airplanes president Kevin McAllister, 
CDB Aviation CEO Peter Chang 
promised big plans for the now 100 
Boeing airplanes in its portfolio. “Our 
new vision is to propel CDB Aviation 
into a formidable global aviation leas-
ing platform,” he said. “The 737 Max 
and 787 Dreamliner will play a key role 
in bolstering our fleet and advancing 
our global market presence to fulfill 
the vision.”

Yet another leasing company order 
came from Tibet Financial Leasing, 
which signed an MOU for 20 Max jets, 
including Max 10s and Max 8s, worth 
$2.5 billion at list prices.

The first direct airline deal announced 
for the Max 10 involved TUI Group, 
which ordered 18 of Boeing’s biggest 
narrowbody. Along with the 737 Max, 
TUI Group holds unfilled orders for four 
787-9 Dreamliners. The group also car-
ries options for 50 Max jets and con-
verted 10 to the Max 10.  The Group will 
take delivery of its first 737 Max aircraft 
in January 2018.  

A still bigger airline order came from 
India’s SpiceJet, which signed an MOU 
for 40 Max 10s, split evenly between new 
orders and conversions of a previous 
Max order. SpiceJet’s orderbook covers 
155 Boeing Max jets.

Appearing at a Boeing press brief-
ing with McAllister, SpiceJet CEO Ajay 

Singh thanked Boeing for helping it out 
of financial trouble in 2014, both in 
words and with the new order. He said 
Airbus approached SpiceJet with an 
aggressive offer for A320neos, but Singh 
said he ultimately chose the “better air-
plane and a better partner.”

Singh described the Max 10’s seating 
capacity of 230 as “absolutely brilliant,” 
particularly for India’s capacity-con-
strained airports in Delhi and Mumbai.

Boeing saved the biggest Max 10 com-
mercial announcement of the day for 
late in the afternoon, when Indonesia’s 
Lion Air committed to 50 of the new 
airplanes valued at $6.42 billion at list 
prices. Already one of the largest 737 
operators in the world, Lion Air has so 
far placed firm orders for 201 Max jets. 
I also serves as the launch customer for 
the Max 9, while its Malaysian subsid-
iary, Malindo Air, took delivery of the 
first Max 8 in May.

Other 737 Max-family orders apart 
from Max 10 commitments included 
a deal with ALAFCO Aviation Lease 
and Finance Company for 20 737 MAX 
8s valued at $2.2 billion at current list 
prices. ALAFCO already carries unfilled 
orders for twenty 737 Max airplanes and 
was one of the first Middle East custom-
ers for the 787 Dreamliner. When final-
ized, the new commitment will boost the 
lessor’s Max orderbook to 40.  

Separately, Boeing and Norwegian 
announced an order for two additional 
737 MAX 8s worth $225 million at list 
prices, bringing the number of its unfilled 
orders for the type to 110.

Finally, Monarch Airlines placed 
an order for 15 Max 8s, bringing its 
fleet total from 30 to 45 airplanes. The 
deal with Monarch accompanied an 
announcement that the UK carrier has 
selected Boeing’s Global Fleet Care—
formerly known as GoldCare—for its 
entire 737 Max fleet.

Monarch has also chosen Boeing as 
the flight training provider for its Max 
fleet, and the airline plans to enter into 
an agreement with Boeing subsidiary 
AerData for services pertaining to air-
craft records management. o

GECAS 100-ship order 
boosts Airbus
uContinued from page 3

Boeing 737 Max 10 
kicks off order deluge
uContinued from page 3

MBDA LAUNCHES GLIDE-WEAPON FAMILY

MBDA has launched a new family of glide weapons that should become available by 2025 
at the latest. Known as SmartGlider, the weapons family is intended to fill the cost/capa-
bility gap between large cruise missiles and the weapons that employ wing/guidance kits 
 fitted to standard free-fall bombs.

Drawing on experience that MBDA (Static Display A10) has gained with the Storm 
Shadow/Scalp cruise missile, the SmartGlider weapons will feature fold-out wings offering 
a high lift-to-drag ratio to permit engagement ranges of greater than 100 km (62 miles). 
This provides the launch platform with a good measure of standoff capability, reducing its 
vulnerability to defences. The SmartGlider has advanced navigation/guidance systems, and 
will employ both optronic and radio frequency sensors to minimize its susceptibly to anti-
access measures.

MBDA has outlined two weapons in the family at either end of the size scale. SmartGlider 
Heavy has a multi-purpose warhead of more than 1,000 kg (2,204 lb) optimized for attack-
ing large and hardened targets. SmartGlider Light is a 120-kg (265-lb) weapon that can be 
carried on the Hexabomb Smart Launcher that permits the carriage of 12 to 18 weapons 
by a single aircraft. They could be launched in swarms to saturate defenses in a “first-day” 
scenario, as well as singly against a wide variety of targets. —D.D.
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Turkey’s TAI showing T625 
medium helicopter mock-up
by David Donald

Turkish Aircraft Industries (TAI) has 
brought its T625 twin-engined medium 
utility helicopter partial mock-up to 
Paris, displaying the type in full scale for 
the first time outside Turkey. While seri-
ous marketing has yet to start, its appear-
ance in Paris is part of a pre-marketing 
product awareness campaign. The dem-
onstration example, which is mostly 
based on a production-representative 
fuselage and other components, had 
first been revealed at the IDEF show in 
Ankara in May.

TAI began the design of the T625 
in 2013 under the name Ozgun. 
Development of a utility helicopter was 
driven primarily by the domestic mar-
ket, especially the need to replace the 
aging fleet of Bell Model 205/UH-1Hs 
in service with the Turkish armed forces. 
Although there is no formal commitment 
yet to acquire the T625, the armed forces 
naturally have what TAI’s executive VP 
for the helicopter group, Metin Sancar, 
described as a “strong interest.”

There is also a considerable and grow-
ing requirement for this class of heli-
copter for parapublic tasks such as air 
ambulance and rescue, while Turkey is 
also seeing a growth in helicopters used 
for executive travel, with a rise in the 
number of city helipads. TAI is display-
ing a representative VIP cabin at the 
show, and is studying air ambulance inte-
riors that could take two or three stretch-
ers plus an attendant. Sancar is hopeful 
of selling 300 T625s domestically over 15 
years, and is aiming for more than 500 

export sales over 20-to-25 years.
Apart from the aircraft’s engines, the 

T625 is of entirely indigenous design, 
with avionics provided by Aselsan. TAI 
hopes to fly the first of three flying pro-
totypes in September 2018. Two of those 
prototypes will be of the civilian version, 
while the third will have additional mili-
tary equipment. As well as these aircraft, 
there is a transmission test rig and a 
ground-based “iron bird,” while Aselsan 
has an avionics test rig. Serious testing is 
to get under way before the end of this 
year, leading to a first flight scheduled for 
September 2018. Certification will ini-
tially be handled by Turkish authorities, 
to be followed by EASA approval.

Currently the T625 is powered by a 
pair of LHTEC CTS800 turboshafts, 
as also used in TAI’s T129 Atak attack 
helicopter. Turkish powerplant manufac-
turer Tusas Engine Industries (TEI) has 
embarked on developing an indigenous 
turboshaft in the 1,400-shp class that is 
intended to eventually power the T625, 
as well as to potentially form the basis 
of derivative powerplants for aircraft 
such as the T129 and Hurkus trainer. 
Known as TEDP (Turboshaft Engine 
Development Project), the program was 
officially launched in February this year.

To build the T625, TAI has invested 
heavily in a new helicopter center at its 
Ankara plant, where further designs will 
be pursued. The company has plans to cre-
ate a range of Turkish rotary-wing designs 
of varying sizes, adding new types in suc-
cession to build a family of helicopters. o

Turkey’s T625 utility helicopter would 
have mostly indigenous components.
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ORGANIZERS HAPPY WITH SHOW ATTENDANCE

On the opening day of the 2017 Paris Airshow, AIN spoke to Emeric 
d’Arcimoles (pictured top), general commisionner of the biennial event.

Q: How is the airshow going in term of exhibitors and visitor numbers?
A: Quite well: we said we expected more than 2,300 exhibitors, of which 
50 percent are foreigners, and we met this goal. It’s a real acknowledge-
ment of the international aerospace community for the Paris Air Show. 
In terms of visitors, we expect a little bit more than in the 2015 edition, 
where we hosted 350,000 visitors, of which 150,000 were profession-
als. So this show will be a good edition. We want to make this airshow 
an opportunity for small-to-medium sized companies to meet big OEMs 
from a lot of countries. We also want to showcase new digital technolo-
gies, with our Paris Air Lab, where around 100 start-ups are exhibiting.

Q: There’s a strong presence of U.S. companies?
A: Yes, it’s a tradition. The U.S. is the first foreign country represented in 
the Paris Air Show, with a lot of new aircraft, like the F-35 of Lockheed 
Martin, the Boeing 787-10 and the 737 Max and, of course, the Bell-
Boeing V-22 Osprey. I think that one of the attractions for the U.S. exhibitors will be the pres-
ence of more than 380 delegations coming from a lot of foreign countries.

Q: How did you convince the American authorities to send the F-35 to Paris?
A: It’s true that the F-35 recently faced some administrative issues, but we fixed it very 
fast and easily with the Pentagon. We have a very good collaboration with them because 
Americans were keen to show their stealth fighter. Moreover, Lockheed Martin wanted to 
showcase its fighter to its European clients, and to other potential customers, and the Paris 
Air Show is the best place for that!

The Paris air show is organized by the Groupement des Industries Françaises 
Aéronautiques et Spatiales (Gifas). Gifas has recently named a new president–Eric Trappier 
(pictured), who is also president and CEO of Dassault Aviation. He replaced Marwan 
Lahoud, former international strategy chief of Airbus Group. —G.L-B.
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KAWASAKI’S MARITIME PATROL PLATFORM

Making its first-ever appearance at the Paris Air Show is Kawasaki's P-1, a clean-sheet-
of-paper, four-engine jet incorporating the world’s first fly-by-light flight control system. 
The type competes in the market for maritime patrol and anti-submarine aircraft with the 
Boeing P-8 Poseidon and Lockheed’s P-3 Orion–both of which are derived from airliners–
and has been in service with Japan’s Maritime Self-Defense Force since 2013.

Embraer KC-390 demo flight 
spotlights high-tech features
by Matt Thurber

In a first for the multi-mission KC-390 
military transport, Embraer invited press 
attending Le Bourget for a flight in the 
broad-shouldered twin-turboprop on the 
eve of the Paris Air Show. 

After passing through several layers of 
high security, the members of the media 
were escorted to the KC-390 parked on a 
ramp accessible to the Le Bourget taxi-
ways. The KC-390’s big cargo ramp was 
stowed, so we climbed on via the airstair 
door and strapped in to sideways-facing 
troop seats mounted in the center of the 
169-cubic-meter (5,970-cu-ft) cargo hold. 

During the takeoff, the KC-390’s 
31,330-pound thrust IAE V2500 engines 
pushed us sideways as the nimble jet 
accelerated quickly, then leaped into the 
sky. After climbing above the French 
countryside, we were able to unstrap 
and explore the airplane, including a 
brief  visit to the flight deck. The sides-
tick-controlled fly-by-wire flight control 
system maximizes cockpit space, and 
gives pilots an uncluttered view of the 
large displays in the Rockwell Collins 
Pro Line Fusion avionics. 

This KC-390 is the second prototype 
flying in the flight test program. First 
delivery to the Brazilian air force, the 
launch customer, is scheduled for 2018. 
Two KC-390s are set to be delivered in 
2018, and the air force has ordered 28 
so far.

On June 16, during exercises with the 
Brazilian army, tests were conducted on 
free-fall and static-line paratroop jumps 

and stability during heavy cargo drops 
from the ramp, which can remain open to 
250 knots. Dry aerial refueling tests with 
the KC-390’s Cobham 900E-series wing 
air-refueling pod were done earlier this 
year using F-5 fighters. Crosswind and 
tailwind tests were conducted in Punte 
Arenas and Rio Gallegos, Argentina. 
The full flight envelope is now open to 
the maximum 36,000 feet and Mach 0.80 
(470 knots), with high-speed flutter tests 
completed. Flights with ice shapes have 
begun, and the KC-390 will be flown into 
real icing conditions later this year.

To prepare for certification of  the 
cargo and ramp system, Embraer tech-
nicians built a full-scale test rig that 
can be pitched and tilted to simu-
late airborne maneuvering. The cargo 
floor features flip-over pallet roller fix-
tures and forty-four 25,000-pound and 
one hundred forty-five 10,000-pound 
load hooks. Although the KC-390 has 
three 3,000-psi hydraulic systems, the 
ramp can also be moved with a manual 
backup pump. Asked how many times 
the handle must be pumped to open 
or close the ramp, loadmaster instruc-
tor Magno Ney said, “A lot.” He added 
that the flip-over rollers and other fea-
tures of  the cargo system allow faster 
loading using just one person compared 
to older cargo aircraft. 

 “There are no big issues [with the final 
stages of the certification program],” said 
Jackson Schneider, president of Embraer 
Defense and Security.  o
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PRODUCTS & SERVICES
 

• Production equipment, tools and software
• Electrical, electronic, mechanical and metallurgical subcontracting
• Composite materials and surface treatments
• Maintenance, after-sales and spare parts, transport
• Airport equipment and services
• Aircraft construction, assembly and subassemblies
• Space, satellites, satellite telecommunications
• Engine thrusters and specific equipment
• Airborne and ground arming
• Pilot, navigation and embedded equipment systems
• Cabin arrangements, seats

CONFERENCES & WORKSHOPS

How to do business with? 
These conferences all to be held in the B2B Meetings space.

Tuesday, June 20, 10:10–10:40 a.m.
Become a strategic partner of the Latecoere group: expectations, golden rules  
and opportunities.

Tuesday, June 20, 10:50–11:20 a.m.
A collaborative supply chain to innovate and grow together.

Tuesday, June 20, 11:30–noon
How to do business with Sabena Technics BOD.

Tuesday, June 20, 2:40–3:10 p.m.
Cybersecurity: What conditions must be met in the United States with regard to 
cyber security? How can companies protect their U.S. aerospace data from U.S. 
regulatory threats?
 
Tuesday, June 20, 3:20–3:50 p.m.
Success stories of members of the OSSA cluster of Turkish defense and  
aviation Industries.
 
Tuesday, June 20, 4–4:30 p.m.
The Moroccan aeronautics industry: the most competitive gateway to Europe. 

Wednesday, June 21, 11:30–noon
How to do business with Airbus: challenges and opportunities.

Wednesday, June 21, 2:40–3:10 p.m.
In cabin modifications, time counts—Key success factors to minimize downtime.

PARIS AIR SHOW NEWS
will be located at 

CHALET D56  
editor: isheppard@ainonline.com

The 52nd edition of the Paris-Le Bourget International Exhibition of Aeronautics and Space takes place at the 
Le Bourget Exhibition Center from June 19 to 25, 2017. As in the past, the first four days of the show are 
reserved for professionals followed by three days when the show is open to the general public.

PARIS AIR SHOW 2017 Paris Air Show numbers
-2,303 international exhibitors
-150,000 trade visitors
- 130,000 square meters 
  of exhibition space
-130 aircraft

Paris Air Show times
- 8:30 a.m. to 6 p.m.

 ROUNDTABLE 

Roundtable of key decision-makers: 
The challenges of the global supply chain
Wednesday, June 21, 10:10 a.m.
Held in the Conference Center Amphitheater (Hall 2C)
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