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Show Update
Singapore Airshow
France Announced as the
Feature Country in 2016

For more information on the event, visit 
www.singaporeairshow.com

To book your space, contact:
Danny Soong / Vivian Koo / Cathryn Lee
sales@singaporeairshow.com

s� French companies seeking strategic collaborations and joint ventures in 
 the thriving Asia Pacifi c region should take advantage of this France Feature 
 Country platform, where business meetings with VIP delegations will be 
 specially facilitated. Additionally, the France Feature Country branding will
 be placed prominently across the entire exhibition site.

Receive A Complimentary Trade Pass! Trade professionals who register
their interest to attend the event via www.singaporeairshow.com/register by
31 August 2015 will stand to receive a free 4-day trade pass to the show.
Terms and conditions apply.

To start building your show 
marketing plans, contact:
Iain Blackhall
iain.blackhall@aviationweek.co.uk

For the French Pavilion, contact:
Cathryn Lee
cathrynlee@experiaevents.com
Tel: +65 6595 6114

Singapore Airshow

#SGAirshow

OFFICIAL MEDIA PARTNER
OF THE SINGAPORE AIR SHOW
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vision systems, manufacturer says
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46 Momentum toward research focus 

on ISS continues despite recent 
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under-the-radar, cost-saving 

manufacturing technology effort 

56 A330 MRTT notches its ninth win  

in non-U.S. competitions with 

orders from Seoul and Australia
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highlight limitations of F-35’s 
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kept Greek defense spending high, 

despite country’s fiscal troubles 
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recent years is threatened by 
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Switzerland’s Solar Impulse 2 landed in Hawaii on July 3 after a 

record-shattering 117-hr., 52-min., 4,480-mi. solar-powered solo flight 

across the Pacific from Nagoya, Japan. But overheating irreversibly 

damaged its batteries.
24

This week, Aviation Week publishes two print editions. On the cover far left, Airbus 
Group’s E-Fan 1.1 all-electric technology demonstrator flies on its July 10 crossing of the 
English Channel. A report on the burgeoning field of electric-powered aircraft begins 
on page 24. Airbus Group photo. Elsewhere in both editions are reports on hypersonic 
airliners (page 27) and air-breathing rockets (page 49) and an interview with Raytheon’s 
CEO (page 54). On the cover of our MRO Edition, a Lufthansa Boeing 747-8 undergoes 
maintenance. Lufthansa Technik photo. Aviation Week publishes a digital edition every 
week. Read it at AviationWeek.com/awst and on our app.

ON THE COVERS  
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REMOTE POSSIBILITIES
While Remote Tower Service (RTS) 

is being tested in Europe (AW&ST June 
22-July 5, p. 58), proponents would be 
wise to consider the significant danger 
posed by cyberattacks.

According to a report by the Eu-
ropean Cockpit Association (ECA) 
issued Nov. 10, 2014, “Cybersecurity 
has become an increasing source of 
concern within the aviation community 
and remote tower operations have the 
potential to increase the vulnerabilities 
of the system given the very nature of 
the concept.”

Specifically, aircraft systems, 
on-ground systems/networks, and data 
transfers between aircraft and ground 
need to be protected from hacking, 
data manipulation and viruses.

The ECA encourages implementa-
tion of precautionary measures to 
prevent attacks and to minimize their 
effects. Additionally, a mandatory 
reporting system for cyber-related 
events must become an essential part 
of any airport security management 
system.
Douglas Rike
BALTIMORE, MARYLAND

GET SERIOUS
According to SpaceX President/

COO Gwynne Shotwell, the loss of a 
Falcon 9 launch vehicle, and a valuable 
payload, was a “hiccup” (AW&ST July 
6-19, p. 22). 

I wonder what would have happened 
if it had been a bad cough.

Downplaying this catastrophic loss 
sets the wrong tone for progress.
Steven Bezman
ALEXANDRIA, VIRGINIA

UP/DOWNSIDES OF GULF CARRIERS
As an airline captain, I am an ex-

perienced traveler both for work and 
pleasure. I have had very positive ex-
periences traveling in coach on Qatar 
Airways, and do so frequently. 

But I also have had the opportunity 

to speak candidly with employees of 
one Gulf carrier (not Qatar) as well as 
with workers for a Middle Eastern-
based airport operations company. 
What I saw in their eyes and heard in 
their voices was a modicum of fear. 
These workers were from Europe, 
North and South America, and India, 
but none felt they were accorded equi-
table treatment by their employers.

Because the Gulf carriers are owned 
and controlled by governments that 
are ruled by members of a few privi-
leged clans there is no recourse for 
those who are not so well connected. 

Jens Flottau has covered the topic 
of the Gulf carrier dispute ably in Avia-
tion Week. Surely the U.S. and Europe 
will not just sit back and watch the Gulf 
carriers usurp the Western market. 

Competition can be a great spur, 
but it is not so great when companies 
based in free societies are compet-
ing against uber-wealthy, restricted 
societies.
Capt. T.W. Velasco
SALT LAKE CITY, UTAH

FUELING DEBATE
It amazes me how those who have 

never done air refueling will try to 
modify proven procedures that have 
worked for the military for decades 
(AW&ST July 6-19, p. 38).

The military has had its fair share 
of air refueling disasters, even using 
proven procedures. Modifying those 
proven procedures is an invitation to a 
major airline accident.

The scenario of having the receiver 
aircraft fly straight and level while 
the tanker maneuvers in front of the 
receiver is a mid-air event waiting to 
happen.

The talk of “reduced workload “ dur-
ing air refueling is inane; this is one of 
the most challenging inflight maneu-
vers any aircrew will perform. Ask any 
aircrew who has ever done a dry hook-
up (a practice run involving no fuel) 
how reduced the workload was.

Add in the factors of night and 
weather; the possibilities of not receiv-
ing your offload or the tanker canceling 
or breaking, and any purported savings 
just went down the tubes.

Air-refueling on a good day is a 
challenge; the added liability for this 
type of operation is off the charts in the 
civilian world.
Capt. Clyde Romero
American Airlines
MARIETTA, GEORGIA

STREAMLINED SECURITY
The challenges of negotiating 

Transportation Security Administra-
tion (TSA) security lines at U.S. air-
ports got a bit more perplexing when 
I recently found I was now approved 
for the TSA Security PreCheck, 
which allows approved U.S. citizens to 
pass through the lines without remov-
ing belts or shoes. 

I have never applied for a TSA Pre-
Check, so was baffled to discover I am 
approved. Moreover, I am aware of 
at least one TSA PreCheck-approved 
traveler who is not a U.S. citizen. 

I noted while passing through 
security recently at the Hartsfield–
Jackson Atlanta International Airport 
that about one-third of the travelers 
were processed as TSA PreChecks. If 
the TSA assumes it is a minimal risk 
to have this greatly curtailed secu-
rity check, perhaps all travelers can 
benefit. 

Doing so would speed up security 
lines, reduce the TSA’s costs and free-
up some space in airport departure 
areas.
John T. Plowman
ROTONDA WEST, FLORIDA

Feedback Aviation Week & Space Technology welcomes 
 the opinions of its readers on issues raised in   
the magazine. Address letters to the Executive  
Editor, Aviation Week & Space Technology, 
1911 Fort Myer Drive, Suite 600, Arlington, Va. 
22209 or send via email to:  
awstletters@aviationweek.com

Letters should be shorter than 200 words, and 
you must give a genuine identification, address 
and daytime telephone number. We will not 
print anonymous letters, but names will be 
withheld. We reserve the right to edit letters.
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CORRECTIONS: A currency conversion 
problem affected some data used in our 
annual Top-Performing Airlines feature 
(AW&ST May 25-June 7, p. 50). Operat-
ing performances in 2014 for airlines 
reporting results in currencies other than 
U.S. dollars were understated an average 
of 4%. Published TPA scores and rankings 
were not materially affected except for 
two Russian airlines. Aeroflot’s recal-
culated revenues push it into the large 
carrier group, where it places 19th out of 
22 airlines. Transaero’s ranking in the 
midsize category drops to 26th from 24th.

 
An article on satellite manufacturing 
(AW&ST June 8-21, p. 114) misstated the 
status of some work by Airbus. Airbus 
is building satellites for the United Arab 
Emirates, Kazakhstan and South Korea. 
There is no work underway for Japan.



Winkelmann will be responsible 
for finance and control, and will 
manage Lufthansa’s Munich 
flight hub. 

Patrick Trant has been ap-
pointed vice president-technical 
at China Aircraft Leasing Group 
Holdings (CALC). Trant, based in 
Dublin, is responsible for techni-
cal oversight of CALC’s fleet, 
with primary focus on aircraft 
placement, transitions and on-
lease management. He was most 
recently technical asset manager 
at Air Lease Corp.  

Robert L. Behnken, Eric 
A. Boe, Douglas G. Hurley 
and Sunita L. Williams (see 
photos) have been selected by 
NASA to be the first astronauts 
to train and fly to space on com-
mercial crew vehicles. The vet-
eran astronauts, each of whom 
has space flight experience, 
are working with Boeing and 
SpaceX on crew transportation 
systems and transport services 
to and from the International 
Space Station as part of the 
Commercial Crew Program. 
The first program launch is slat-
ed for 2017. Behnken and Boe 
are Air Force colonels; Hurley is 
a retired Marine Corps colonel; 
and Williams is a Navy captain. 

U.S. Navy Capt. Christo-
pher Cassidy has been named chief 
of the Astronaut Office at NASA. 
He succeeds Air Force Col. Robert 
L. Behnken, one of four astronauts 
tapped by the space agency to join the 
Commercial Crew Program for space 
flight (above). Cassidy began astronaut 
training at NASA in 2004. Before that 
he was a Navy SEAL for 10 years.  

Thomas Kuhn

Douglas G. Hurley

Robert L. Behnken

Sunita L. Williams

Eric A. Boe

T
homas Kuhn (see photo) has 
been appointed president and 
CEO of BizJet International Sales 

and Support, Tulsa, Oklahoma, a sub-
sidiary of Lufthansa Technik. He suc-
ceeds Manfred Gaertner, who is leav-
ing Lufthansa Technik at the end of 
July. Kuhn was most recently director 
of engineering services at Lufthansa 
Technik’s VIP & Executive Jet Mainte-
nance unit in Hamburg. 

Alex Forbes has been named CEO 
and Ian Uren CFO of Alpha LSG. 
Forbes replaces Axel Bilstein, who left 
the U.K.-based joint catering venture 
between Alpha Flight Group and LSG 
Sky Chefs. Bilstein is returning to 
Germany and a new position with LSG 
Sky Chefs. Forbes was recently COO of 
the company. Uren was group finance 
director of Bidvest 3663, a major food 
supplier to Alpha LSG. 

Jean-Pierre Talamoni has been 
appointed executive vice president-
marketing and sales and an executive 
committee member at Airbus Defense 
and Space. He succeeds Christian 
Scherer, who takes over Talamoni’s 
most recent position as head of Air-
bus Group International. Talamoni’s 
background includes sales at MBDA. 
Scherer helped develop the Airbus 
A320neo aircraft. 

Klaus Froese and Thomas Winkel-
mann have been named to the man-
agement board of Lufthansa Passage. 
 Froese, becomes COO on Sept. 1, a posi-
tion he held at Austrian Airlines. Win-
kelmann, spokesman for the manage-
ment board of Germanwings, assumes 
his post Nov. 1. Froese will succeed Kay 
Kratky, who becomes CEO of Austrian 
Airlines on Aug. 1. Froese’s responsi-
bilities will include the Lufthansa hub 
in Frankfurt and all flight operations. 

Sean Stack has been 
named CEO and board mem-
ber of Aleris, a global business 
that produces rolled alumi-
num for aerospace, defense 
and other markets. He suc-
ceeds Steve Demetriou, who 
is leaving the company. Stack 
was most recently executive 
vice president and CEO of 
Aleris North America. 

Miles Dixon has been ap-
pointed director of SMi (Group) 
Ltd., an event production 
company in London. Dixon was 
managing director of IQPC 
and the Dubai World Trade 
Center. His duties include 
expanding SMi’s presence in 
defense and security. 

Curt Gillingham has joined 
United Performance Metals 
as sales director. Gillingham 
has extensive experience in 
the metals industry, having 
held executive positions at 
Yarde Metals, Stainless and 
Aluminum, ThyssenKrupp 
Industrial Services and other 

companies. 

HONORS AND ELECTIONS

Chris Janow, chief of the U.S. 
Army’s Fuze Management Office, has 
been awarded the Harry Diamond Fuz-
ing Excellence Award by The National 
Defense Industrial Organization for his 
lifetime work in the field. c
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Japan’s Kawasaki P-1 maritime 
patrol aircraft  made its global debut 
at the Royal International Air Tattoo 
at RAF Fairford , England. Afterward, 
the  aircraft will deploy to Djibouti for 
testing in hot conditions. The U.K. is ex-
pected to reestablish a maritime patrol 
aircraft requirement  later this year.

Japan has become the first interna-
tional customer for the Bell Boeing 
V-22 Osprey, signing a $332 million 
foreign military sales contract for fi ve of 
the tiltrotor transports for delivery by 
2018. The Japan Ground Self-Defense 
Force plans to buy up to 17 V-22B Block 
Cs, worth $3 billion.

Boeing and Tata Advanced Systems 
(TASL) will jointly make aerospace
and defense equipment, including 
unmanned aircraft, in India. TASL 
is already on contract to produce 
aerostructures for Boeing’s CH-47 and 
AH-6i helicopters. India is fi nalizing 
contracts for 22 Boeing AH-64Es and 15 
CH-47Fs and  will buy four more P-8Is, 
for a total of 12.

Australia and the U.S. are to restage 
a free-flying scramjet test flight in 
2017 following the loss of telemetry from 
the fi rst hypersonic vehicle just before 
the experiment began. Launched on a 
sounding rocket from Andoya, Norway, 
on March 30 under the HIFiRE pro-
gram, the HF7 fl ight was descending at 
Mach 7.2 when telemetry dropped out.

South Korea last November canceled 
a commercial contract with BAE 
Systems to upgrade 134 KF-16s with 
Raytheon’s RACR active, electronically 
scanned array (AESA) radar, citing 
concerns costs would rise above the 
budgeted $1.7 billion. Now the U.S. has 
proposed a $2.5 billion foreign military 

largely due to the upcoming transition 
to the Trent 7000 for the A330neo.

ITP, Rolls-Royce’s Spanish joint ven-
ture, is to develop the intermediate-
pressure turbine for  Rolls’s UltraFan 
large geared-turbofan technology 
demonstrator under a €43 million ($47 
million) project that will receive €23.5 
million in support from Europe’s Clean 
Sky 2 research program.

An ATR technology demonstrator, 
built under the European Clean Sky
research program, made its fi rst fl ight 

on July 8 from Toulouse. The ATR 72-
600 prototype is fi tted with a composite 
upper fuselage panel with embedded 
acoustic damping and structural health 
monitoring. Six fl ights are planned.

Delta Air Lines says planned orders 
for 40 new Boeing 737-900ERs and 20 
used Embraer E-190s will be canceled 
after its pilots rejected a tentative 
agreement on a new labor contract  that 
would have allowed  the aircraft orders. 

A July 14 explosion at Zodiac Aero-
space’s Newport, Washington, plant 
injured fi ve people and closed the 
facility, which makes aircraft interior 
components including lavatories and 
overhead bins for Airbus and Boeing. 
Zodiac has  struggled to meet produc-
tion schedules for passenger seats.

Delta Air Lines has joined a rescue 
plan for Japan’s Skymark Airlines
proposed by lessor and largest creditor 
Intrepid Aviation. All Nippon Airways is 
backing a rival rescue plan arranged by 
private-equity fund Integral, Skymark’s 
main debtor-in-possession.

ROTORCRAFT

Airbus Helicopters’ Bluecopter tech-
nology demonstrator, a modifi ed H135 
light twin, is testing an “eco-mode” 
that shuts down one engine in cruise to 
boost fuel economy 30%. Other changes 

sale to  Seoul to upgrade the KF-16s, 
with Lockheed Martin as prime and 
Northrop Grumman’s APG-83 AESA. 

Struggling with training and retain-
ing unmanned-aircraft pilots, the 
U.S. Air Force will fi nally develop an 
automated takeoff  and landing system 
for its General Atomics MQ-1 Predators 
and MQ-9 Reapers. The U.S. Army and 
the Israelis have long used automated 
launch and recovery for their UAVs.

COMMERCIAL AVIATION

International Airlines Group has won 
European Commission approval for 
its takeover of Aer Lingus after agree-
ing to give up slots at London Gatwick. 
Ryanair, with 30% of the Irish airline, 
has accepted the off er and will bid for 
the slots. Aer Lingus shareholders will 
vote on the deal July 16 (page 35).

Czech manufacturer Aircraft Indus-
tries has rolled out the prototype 
L410NG commuter, with more power-
ful General Electric H85 turboprops, a 
Garmin glass cockpit, modernized cab-

in, increased fuel capacity and range, 
higher payload and longer service life. 
Certifi cation is planned for 2017.

Rolls-Royce has issued a profi t warn-
ing for 2015 and 2016, citing a greater 
than expected impact from reduced de-
liveries of the Trent 700 engine for the 
Airbus A330. The company says this is 

 For breaking news,  go to AviationWeek.com 

TONY OSBORNE/AW&ST

AIRCRAFT INDUSTRIES

AIRBUS

DEFENSE
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are a main rotor with five Blue Edge 
low-noise blades, quieter anti-torque 
fenestron, T-tail with movable rudder 
and drag reductions (page 60).

Russian Helicopters is considering 
restarting production of the Mi-14PS 
maritime helicopter, last built in 1986. 
Designed by Mil and produced by 
Kazan Helicopters, both now part of 
Russian Helicopters, the Mi-14 was a 
development of the Mi-8/17 with a hull 
and sponsons.

SPACE

U.K. hypersonic propulsion-system 
developer Reaction Engines has 
revealed how its Sabre air-breathing 
rocket engine can operate without ice 
clogging up the complex heat-exchang-
er system that cools incoming air from 
more than 1,000C (1,839F) to -150C 
in less than 1/100th of a second. The 
secret is methanol anti-freeze (page 49).

India’s Polar Satellite Launch Vehicle 
put five small U.K.-built satellites into 
orbit in July, proving itself a reliable 
launcher that can compete at the low 
end of the commercial market. The 
launch included three Earth-observa-
tion spacecraft built, owned and oper-

First Take

ated by Surrey Satellite Technology 
as part of the multinational Disaster 
Monitoring Constellation.

NASA’s New Horizons spacecraft 
flew through unknown territory 
around Pluto and out the other side 
without mishap July 14, setting the 
stage for a 16-month data dump that 
began with transmission of the first 
close-in images on July 15 (page 30).

TECHNOLOGY

Solar Impulse 2 will not resume 
its solar-powered round-the-world 
attempt until April 2016 because of re-
pairs required after batteries overheat-
ed during the 117-hr., 52-min, 4,480-mi. 
flight across the Pacific from Nagoya, 
Japan, to Hawaii. Solar Impulse blames 
over-insulation of the batteries in tropi-
cal temperatures.

Airbus’s E-Fan 1.1 all-electric technol-
ogy demonstrator flew across the 
English Channel on July 10, recalling 
Louis Bleriot’s Channel crossing in July 
1909. The battery-powered E-Fan, with 
its dual electric ducted fans, flew 46 mi. 
from Lydd, England, to Calais in France 
in 36 min., landing with 21% power 
remaining (page 24).

SOLAR IMPULSE
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Bombardier Shares on a Bumpy Ride

Sources: Bombardier, AW&ST

Bombardier shares fell to their lowest price since 1993 on news it is  
reviewing the schedule for its Global 7000/8000 large business jets  
and have fallen more than 50% since the beginning of the year.

46 YEARS AGO IN AW&ST

Astronauts Neil Armstrong 

and Edwin “Buzz” Aldrin set 

foot on the Moon on July 20, 

1969. How momentous was 

Apollo 11? During a nine-week 

span in the summer of ’69, the 

mission was featured on our 

cover eight times. The sole ex-

ception: a cover featuring a line 

of Lockheed C-5A military cargo 

transports.

Read about Apollo missions and  
other momentous events in space and
aviation at: AviationWeek.com/100 
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COMMENTARY

Indeed, in the 1960s, the top  
“armament” manufacturers were  
all military aircraft makers: Boeing, 
Lockheed Corp., General Dynamics, 
United Aircraft, the Martin Co., Doug-
las Corp., Hughes Aircraft Co. and 
McDonnell Aircraft. But today, with 
the rapid growth of commercial avia-
tion, the label “aerospace and defense” 
has become largely irrelevant, if not 
entirely misleading.

For a start, the non-aerospace de-
fense sector is dwarfed by the overall 
aerospace sector to the point that it 
has become marginal for players that 
are still involved in both. The non-
aerospace defense sector represents 
less than 15% of the turnover of Boeing 
and the Airbus Group, for example. 
Within the aerospace sector itself, the 
military aircraft business has become 
increasingly small, representing less 
than 20% of aerospace revenues of the 
likes of Boeing, Airbus, GE Aviation 
and Safran. 

Moreover, while the defense and 
space segments of aerospace have had 
much in common (hence the rationale 
for creating “defense and space” divi-
sions within companies), the space 
sector is undergoing a revolution that 
is bringing it closer to the commercial 

A
erospace and defense  

(A&D) has historically 

been an industry that  

encompasses manufacturing  

of aircraft, ships, weapons, 

space rockets, satellites  

and military land vehicles.  

This is rooted in the days  

before commercial aviation  

existed, and aerospace  

companies were focused on the 

governmental military market. 

Divergence

Industry’s ‘A’ and ‘D’ sectors increasingly at odds 

Strike Fighter program. Airbus makes 
money delivering airplanes to airlines; 
Lockheed Martin makes money doing 
business with the Pentagon. This is not 
the same industry.

Of course, one of the most enduring 
myths tying together aerospace and 
defense is the counter-cyclicality of 
the two sectors. But, beyond a certain 
size, any business has to be self-reliant 
and able to cope with down cycles. 
As a matter of fact, two-thirds of the 
world’s top 100 A&D companies are 
“pure or semi-pure plays,” with at least 
75% of their business either in com-

mercial aerospace or in 
defense. Over the last 
decade, most defense 
companies have been 
diversifying not by get-
ting into commercial 
aerospace but by de-
veloping their security 
and IT business to the 

point that it has become more com-
mon to use “defense and security” than 
“aerospace and defense” to define their 
industry sector. 

There was a time, though, when 
defense products—missiles and fighter 
aircraft in particular—were the flag-
ship offerings of aerospace companies. 
It was clearly the case in the ’80s and 
early ’90s. Innovation, technology 
and money was flowing in from the 
defense side into the commercial side 
of the business. Now it is the other 
way around. Defense companies have 
become such laggards in innovation 
and their market has been shrinking so 
much that one could say of most what 
a Harvard University football coach 
used to say about his team: “They are 
not big, but they are slow.”  

Defense companies are indeed in an 
uncomfortable position, being chal-
lenged on the one hand by changing 
customer needs and behaviors, and 
on the other by new competition 
from companies outside the tradi-
tional military-industrial complex. We 
should therefore stop wondering why 
aerospace companies exit or do not 
invest in the defense sector. Rather, 
we should wonder why some firms still 
pretend (or believe, which is worse) 
that they continue to be aerospace and 
defense companies when in reality the 
divide has already occurred. c 

aerospace sector. As an illustration, 
when bidding for the OneWeb Internet 
satellite constellation project this year, 
Airbus emphasized as a competitive 
advantage its experience mass-produc-
ing tens of airplanes monthly. Even the 
launcher business, traditionally linked 
to the defense business, is being rein-
vented by new players like Space X. 

Beyond the size difference and 
evolution of the space sector, the very 
nature of the defense business has be-
come so distinct that a  company can 
no longer define itself as being both an 
“aerospace” and “defense” firm. There 
are aerospace companies doing busi-
ness in defense, and there are defense 
companies offering aerospace prod-
ucts. This is not just a play on words—
the differences in underlying econom-
ics and capabilities are huge. Airbus 
Group is an aerospace company, not a 
defense company. Lockheed Martin is 
a defense company, not an aerospace 
company. That is why Airbus can 
churn out 42 A320s a month while 
Lockheed is running billions of dollars 
and years behind on the F-35 Joint 

AviationWeek.com/awst AVIATION WEEK & SPACE TECHNOLOGY/JULY 20-AUGUST 2, 2015    11

2014 Revenue Breakdown

100%

80

60

40

20

0

Percent

Boeing Airbus

Group

Source: Paragon European Partners

Lockheed 

Martin

Other defense revenues 

(non-aerospace)

Space revenues

Military aerospace 

revenues

Commercial aerospace 

revenues

By Antoine Gelain

Contributing columnist  
Antoine Gelain is the managing 
director of Paragon European 
Partners. He is based in London.   







Going Concerns

COMMENTARY

F
orget Russian President Vladimir Putin or Boeing Chairman 

Jim McNerney. Halfway through 2015, it is becoming clear 

that the most profound influencers of the Western A&D sector 

are Warren Buffett and Peter Lynch.

Taking Stock 

The thinning A&D silver lining

since then, U.S.-traded A&D stocks 
have doubled that growth spurt.

The reasons for the boom have 
seemed clear to most observers, start-
ing with the fact that A&D companies 
generally have become better-managed 
profit machines in recent decades 
(AW&ST April 27-May 10, p. 42). 
Record share buybacks and other 
financial engineering efforts such as 
pension accounting by individual com-
panies also top the list of explanations, 
as do record-low borrowing costs and 
bond rates. And the precipitous fall in 
Western defense spending apparently 
was ameliorated—think of Washing-
ton’s sequestration-aversion deals like 
the so-called Ryan-Murray compro-
mise—while the commercial airliner 
manufacturing market continues its 
eye-popping “super-cycle” with a nine-
year backlog of work now.

But in each of those cases, the land-
scape is shifting, and stock markets—
which serve as a leading indicator of 
sentiment—are wary. While no single 
factor seems to be driving doubt, cau-
tion is evident as traders and analysts 
sense potential market headwinds.

“Some are signs of caution,” says 
Leeham analyst Scott Hamilton, 
“others are ‘go slow.’” For starters, 
he and others point to the slowdown 
in airliner orders, as marked by the 
relatively quiet Paris Air Show in July 
versus the order surge around the 

Farnborough event a year earlier.
According to RBC Capital Markets, 

the combined total of 663 net orders 
(707 gross) announced by Boeing and 
Airbus Group in Paris compares to 789 
net (1,068 gross) that had been placed 
through June 2014, or about 16% less 
(34% on gross basis). Of course, it is 
worth noting that 2014’s Farnborough 
outing, and the preceding first-half 
order totals for 2014 excluded roughly 
350 “air show” orders. Otherwise, RBC 
says, the year-over-year (YOY) order 
decline would be closer to 40%.

“Aircraft orders are off substantially 
YOY for the first half,” Hamilton says. 
“Has the order bubble finally popped?” 
And he notes other red flags: “China’s 
economy is taking a sudden dip. The 
cargo market is taking a dive.” 

On the defense side, last year’s 
expectations of the U.S. Congress 
reaching a Ryan-Murray II are devolv-
ing into fears of another government 
shutdown in October or a long-term 
stopgap funding measure called a 
continuing resolution (CR). Wall Street 
and others are starting to suspect that 
industry forecasts for sales this year 
and next may have to be modulated in 
second-quarter earnings teleconfer-
ences being held this week and next. 

“Guidance issues for fourth-quarter 
2015 and 2016 center on what man-
agement had been thinking about the 
timing of the fiscal 2016 U.S. Defense 
Department budget and acquisition 
behavior in one or more CRs,” says 
Capital Alpha Partners Director Byron 
Callan. “At the margin, we think consen-
sus sales estimates may be too high for 
2016, but these are minor adjustments.”

Altogether, the signs point to a poten-
tial slowdown in growth, at least, and 
A&D stocks seem to be flagging in turn. 
Bank of America Merrill Lynch analysts 
say that in the first half of 2015, 55% of 
its coverage universe underperformed 
the S&P 500 (up 0.2%). “We are no 
longer in an environment where a rising 
tide lifts all ships,” they warn. “With 
commercial aerospace OEM build rates 
at record levels and U.S. defense budget 
still above the two previous historical 
peaks, top-line growth in the sector is 
limited in the short term.”

Keep watch: Traders could be heed-
ing Buffett’s and Lynch’s advice and 
trying to get ahead of the curve. c
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Consider these classic quotes from 
two of America’s investment gurus:

“You get recessions, you have stock 
market declines,” famed U.S. stock 
investor Peter Lynch once said. “If you 
don’t understand that’s going to hap-
pen, then you’re not ready; you won’t 
do well in the markets.”

As for readers on the beach, Buf-
fett’s timeless comment is even more 
apropos: “Only when the tide goes out 
do you discover who’s been swimming 
naked.”

Buffett and Lynch are tangential to 
A&D, admittedly, and high-profile play-
ers like Putin—Aviation Week’s latest 
Person of the Year due to his efforts 
to reignite the Cold War (AW&ST Jan. 
15-Feb. 1, p. 36)—and McNerney, who 
recently retired as CEO of the largest 
A&D player (AW&ST July 6-19, p. 32), 
are certainly easier to diagram.

But it is the decades-old advice of the 
two investment gurus that could fore-
shadow what might be the most impor-
tant story of 2015—the year the bloom 
came off the rose for publicly traded 
A&D companies in the U.S. and Europe.

For sure, it has been a historic and 
impressive rise (see chart). According 
to industry consulting group AlixPart-
ners, A&D stocks have outperformed 
the market since the official end of 
the Great Recession in 2009 almost 
twofold. In other words, while the 
benchmark S&P 500 itself has tripled 

U.S.: S&P 500 Index

Europe: Euro STOXX 50 Index

U.S.: S&P Aerospace & Defense Select Industry Index

Europe: STOXX TMI Aerospace & Defense Index
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 AirVenture 2015 runs July 19-26, 
during which aviation enthusiasts by 
the hundreds of thousands will gather 
at Wittman Regional Airport to ogle 
fighters, transports, antiques, rotor-
craft, water birds and homebuilts. 
They’ll learn about drone safety, pow-
ered paragliding, forming aluminum 
ribs, maintaining Franklin engines and 
making 3-D-printed parts, among a diz-
zying array of subject sessions. They’ll 
meet Bob Hoover, see the restored 
Windecker Eagle and even ride in the 
B17G “Aluminum Overcast.”

And after wowing while watching 
the aerial artistry of Sean Tucker, 
Matt Younkin, Patty Wagstaff and a 
host of other world-class aerobats, a 
goodly number of the happy attend-
ees, along with some performers, will 
travel six blocks up Oregon Street 
to No. 1329. There, they’ll climb four 
concrete steps, pass under the sign 
sporting a P-51 (see photo), push their 
way through the crowd gathered once 
again at the Acee Deucee Lounge and 
make their way to the 54-ft.-long bar.

 Grabbing a cold beer at the Acee 
Deucee after the air show is as much 
an AirVenture tradition as talking air-
planes with your hands. During those 
eight days, the dowdy 25 X 150-ft. brick 
edifice, its interior sporting hanging 
airplane models, becomes the nexus for 
aviation exuberance and revelry, much 
in the spirit of “Pancho” Barnes’s fabled 
Happy Bottom Riding Club of the 1940s.

I
t’s a force, a natural cycle as 

sure and as powerful as El 

Nino, flood tides, and the Gray 

whale migration. With mid-

July soon upon us, chocks the 

world over will be pulled and 

the aircraft they held in place 

will launch, their courses set 

for the normally sleepy Wis-

consin town of Oshkosh.

Another Round
AirVenture’s unofficial watering hole is primed

The tavern has 
been owned by 
the Pollnow family 
since 1937. While it 
is now managed by 
the third genera-
tion in the person 
of Bob Pollnow (at 
left in photo), Herbie Pollnow (at right), 
his dad who is now in his 80s, still puts 
in time tending bar, and his mother, 
Joyce, keeps the books and places 
orders. As the Experimental Aircraft 
Association (EAA) onslaught nears, she 
ramps up the beer deliveries.

AirVenture is really transforma-
tional for the place. Come almost any 
other time of year, and you’ll encounter 
a few patrons, some throwing darts. 
There’s a room in back for birthdays, 
weddings, reunions and such. But all 
in all, it’s a pretty tame scene. During 
the EAA gathering, though, Herbie es-
timates 1,000-1,200 patrons will enter 
daily, creating a crush of sunburned 
skin and a din of laughter.

On any given evening you’re just as 
likely to encounter a chief pilot, private 
pilot, and attack pilot still in flight gear 
as you will someone who flies a desk, 
including the FAA administrator’s. 
Celebrities are regulars. Herbie Pollnow 
recalls how singer John Denver used 
to prop himself against a wall, bottle 

in hand and smiling, as girls paraded 
by. Daniel and Montaine Heligoin, the 
fabled “French Connection” couple, 
would come after completing their two-
plane routine, until a tragic accident 
claimed them both. Harrison Ford was 
here, as was Chuck Yeager. The fabled 
test pilot, a Happy Bottom graduate 
who frequents the Acee Deucee during 
the EAA show, once returned during 
the off-season while on a fishing trip 
and jawed with the senior Pollnow for 
hours. His autographed photo shares 
wall space with those of visiting astro-
nauts, aces and performers.

Pete Bunce, a native Wisconsinite, 
former F-15 and A-10 pilot, aircraft 
owner and president of the General 
Aviation Manufacturers Association 
(GAMA), describes Acee Deucee as 
“the quintessential Wisconsin tavern” 

made even better 
by its aviation 
theme. He used 
to belly up to its 
bar when on leave 
from the U.S. Air 
Force—“I love it,” 
he says —and now 
has GAMA rent 
the whole place for 
one night during 
the show, welcom-

ing all who enter. This year’s party is 
set for July 22.

While the additional business is a 
welcome shot, Pollnow says the big con-
vention affects his town less than in its 
early days. Under Paul Poberezny, the 
EAA’s late founder and a good friend 
who took the former B-29 gunner flying 
in his P-51, alcohol was forbidden on the 
Wittman grounds, food options were 
sparse, and there was little in the way of 
evening entertainment. As a result, the 
downtown bars and restaurants were 
packed. Now there are cocktail parties 
and banquets at the airport, along with 
movies, bands and even a grocery store, 
all combining to give attendees less 
motivation to seek out other venues.

But the nearly ancient Acee Deucee 
building—erected in 1876, the year 
George Custer’s 7th Cavalry fell at Little 
Bighorn—still draws them in.

“A lot of them are old friends,” Poll-
now says. “They’re good people. They 
come here to have fun and we try to 
accommodate them.” c
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  D
id Delta Air Lines, United Airlines, American Airlines and/

or Southwest Airlines collude to constrain capacity in a bid 

to support higher ticket prices?    

  A Pricey Policy 
U.S. Justice Department may have second 

thoughts about eff ects of airline consolidation    

 Airline Intel 
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The revelation that the U.S. Justice 
Department is investigating whether 
the “Big Four” colluded is an interest-
ing twist, given that the department 
went along with a massive consolida-
tion of the U.S. airline industry.

Antitrust regulators waved through 
massive mergers such as Delta-North-
west, United-Continental and South-
west-AirTran. The regulators initially 
opposed a combination of American 
and U.S. Airways, only to reverse their 
decision  and approve the deal. It was 
pretty clear from the outset that such 
a reduction in the number of airlines 
would result in higher fares, not 
because of any kind of collusion but be-
cause fewer players lessened the scope 
for the type of irrational behavior—too 
much capacity and below-cost fares—
that plagued the U.S. airline industry 
a decade ago. If the Obama adminis-
tration comes to the conclusion that 
things have gone wrong, it should at 
least partly blame itself.

The Justice Department once went 
after former American Airlines Presi-
dent Robert L. Crandall for a conversa-
tion he had with Braniff  International 
Airways  CEO Howard Putnam in 1982. 

“I have a suggestion for you,” Crandall 
said. “Raise your goddamn fares 20%. 
I’ll raise mine the next morning. You’ll 
make more money and I will too.” 
Those comments only came to light, 
however, because Putnam taped the 
conversation and handed it over to 
authorities. Crandall’s fi ne at the time 
was minimal: He had to keep records 
of his conversations with executives of 
other airlines .

It is unlikely, though not impossible, 
that a similar smoking gun exists in 
the most recent case. It  is more prob-
able that the Justice Department  has 
entered into a tedious and protracted 
process in which it aims to fi nd hints 
of tacit collusion that are not blatant 
conversations about price fi xing but 
rather a sense of understanding about 
what would be good for everybody. 
Essentially all of the U.S. majors have 
publicly expressed  how their  newfound 
“capacity discipline” has helped them 
become so profi table .

Reducing capacity or keeping it fl at 
has indeed been a key element of suc-
cess. Delta, American and United are 
all focusing a lot on their hubs, limiting 
direct competition . And constrained 

capacity in the many connecting 
markets where they do compete is no 
 doubt benefi cial for yields. But col-
lusion? Proving that lines have been 
crossed—in the legal sense—would be 
extremely diffi  cult.

And how airlines determine fares is 
an arcane  science in itself. Just ask 
Allan McArtor, now chairman of Air-
bus Group Inc. In 2000, he tried to set 
up a small carrier called Legend Air-
lines at Dallas Love Field. Legend fl ew 
DC-9s in a 56-seat, all-fi rst-class layout 
to avoid the limitations of the Wright 
Amendment, which restricted traffi  c 
at Love. But Legend was soon driven 
out of business by American, which 
McArtor claims responded by off ering  
unsustainably low fares. Predatory 
pricing “is a bit like pornography,” he 
said at the time. “It is hard to defi ne, 
but you know it when you see it.”

Regardless of the  outcome, the Jus-
tice Department investigation is none-
theless highly relevant politically and 
is potentially damaging for the carriers 
involved .  Now that the government is 
reviewing whether  the carriers have 
colluded, how can it possibly intervene 
on their behalf to  limit competition by 
freezing Gulf carrier capacity—a move 
that would breach  open skies agree-
ments with the United Arab Emirates 
and Qatar—and/or continue to delay  
approval of the Norwegian Air Inter-
national application for a foreign air 
carrier permit ? 

Yes, the investigation appears to 
focus on domestic routes, while the 
Gulf carriers and Norwegian are pro-
viding competition internationally, but 
it is still the same companies that are 
aff ected. And ultimately, it is the same 
customers who  pay the price.  c

Check 6 Aviation Week editors discuss 
the antitrust case and recount a 1982 
incident that landed an American Airlines 
CEO in court: AviationWeek.com/podcast
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But the U.K. industry 
turned over £25 billion ($40 
billion) in 2013 and employed 
84,000 people. In 2014, it 
exported goods worth £10.5 
billion, including wings for 
Airbus and Bombardier, 
turbofans for Airbus 
and Boeing 
and complex 
systems for 
civil aircraft. 
The U.K. is first in Europe and 
second only to the U.S. in aero-
space revenues, its government claims.

That performance persuaded the 
government to invest in civil aerospace 
research and development at a level not 
seen in recent decades. Decisions on 
where to invest have been bolstered by 
the industry’s position that it is an ac-
complished maker of important parts.

That acknowledgment of the U.K.’s 
role is reflected in the first technology 
strategy produced by the Aerospace 
Technology Institute (ATI), which was 
created in 2013 to manage a govern-
ment and industry investment of £2.1 
billion in civil aerospace R&D by 2020.

Unveiled in late June, the road map 
“will be used to drive our next invest-
ments, in projects that are consistent 
with the strategy,” says CEO Gary 
Elliott. ATI already has more than 150 
active projects, representing £400-500 
million in investment.

The document lays out four de-
velopmental themes: future aircraft, 
aerostructures, propulsion and “smart, 
connected, more-electric aircraft.” 
R&D goals are set for three time hori-
zons: five years, to secure the industry; 
10 years, to exploit new technologies; 
and 15-plus years, to position for the 

T
o some, the U.K. aerospace industry has been “reduced” to 

being a maker of parts, no longer a producer of complete 

commercial aircraft. That stature belongs to France and Ger-

many, along with the U.S., Brazil, Canada and others.

Pivotal Partner 
Aircraft need wings, engines and systems to fly, 

and U.K. industry is banking on that

next generation of clean-sheet aircraft.
Significantly, the strategy says the 

U.K. needs a whole-aircraft capabil-
ity so it can understand future design 
directions, and not simply wait to be 
told what the manufacturers want. 
This will be crucial as aircraft become 
more integrated and unconventional 
architectures emerge.

The strategy is market-led, says 
Elliott, looking at near-, mid- and 
far-term needs in the context of 
“what the likes of Airbus, Boeing and 
AgustaWestland are predicting as the 
time line for their next aircraft. We 
can start to suggest when technologies 
should be invested in.”

These strategic goals are to ensure 
U.K. industry leads in the supply of 
wings, engines and related subsystems; 
is competitive in the supply of complex 
systems; has a whole-helicopter design, 
integration and manufacturing capabil-
ity; and can lead the introduction of 
new aviation architectures.

Under the future aircraft theme, 
industry in the medium term needs to 
be able to “explore the limits of con-
ventional aircraft architectures.” This 
includes the ability to engineer an opti-

mized “powered wing” that integrates 
wing, engine, systems and equipment.

Long-term, industry must be able 
to “characterize the benefits of radical 
aircraft architectures and implications 
of future air traffic management sys-
tems, and identify the technologies and 
manufacturing capabilities necessary to 
deliver and support them,” Elliot says.

Under future aerostructures, medi-
um-term targets include supporting 
new tube-and-wing designs through 
advanced manufacturing; new materi-
als for higher-aspect-ratio wings; and 
better aerodynamic integration of pod-
ded high-bypass turbofans.

In the long run, industry must posi-
tion itself to enable radical aircraft 
architectures, including truss-braced 
wings, blended wing-bodies and tiltro-
tors; morphing wings, active flow con-
trol and boundary-layer ingestion; and 
embedded ultra-high-bypass engines.

Under future propulsion, near-term 
priorities include lightweight com-
posite fans, high-efficiency cores and 
low-noise propellers; medium-term 
includes ultra-high-bypass geared 
turbofans with variable-pitch fans and 
variable nozzles as well as low-cost 
rotor systems. Looking further out, 
industry needs to conduct R&D into 
open rotor, hybrid turbo-electric and 
distributed propulsion (see photo).

The final theme sets near-term prior-
ities to integrate power and propulsion, 
invest in power electronics and develop 
wireless networks. Medium-term tar-
gets are scalable high-bandwidth com-
munications, more-electric systems, 
and reduced cost and time to develop 
and verify safety-critical software.

Long-term goals include high-integri-
ty electrical drives, high-power-density 
energy recovery and storage, super-
conducting electrical networks and 
machines, and intelligent systems to en-
able adaptive, condition-based control.

ATI’s technology strategy shows 
how a maker of parts can play an 
essential role in enabling the next 
generation of conventional—and 
future unconventional—civil aircraft 
that require far greater integration of 
airframe, engines and systems. This 
will break down traditional boundaries 
between manufacturer and supplier, 
and could ensure that the U.K. indus-
try has a pivotal position. c

Leading Edge
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It would have been easy if the people 
who had built a stealth bomber and 
stealth unmanned air vehicle (UAV) 
had teamed with the people who build 
hundreds of large airplanes every year, 
and have learned the hard way how to 
do that in composites. But they didn’t, 
so Pentagon acquisition czar Frank 
Kendall, Air Force acquisition boss 
Bill LaPlante and their staffs have had 
to earn their pay to choose between 
Northrop Grumman and the Boeing/
Lockheed Martin team.

Mistakes made at this stage—over-
demanding requirements and over-
promising contracts—will surface 
several years later, when the cost of 
starting over is too painful to bear. But 
for LRS-B, this decision is even more 
important than usual, and not just 
because the program is set to cost at 
least $80 billion in R&D and produc-
tion. (That estimate is based on the 
unit production cost goal of $550 mil-
lion for a 100-aircraft run in fiscal 2010 
dollars and a projection from R&D 
numbers disclosed so far.)

Like the Northrop Grumman B-2 
(see photo) before it, LRS-B has a big 
R&D bill and short production run. 
Each bomber carries a $250 million-
plus share of R&D, and on a classic 
industrial model, the first one-third of 
the aircraft built are relatively far up 

T
he story so far in the Long-Range Strike Bomber (LRS-B) 

program will make fascinating reading when and if the 

participants can tell it without being tossed into a federal slammer.

Bombernomics 
Money and risk will drive bomber choice

the learning curve, and much more 
expensive than the last two-thirds.

The result is that the unit-acqui-
sition cost is very sensitive to cuts 
in the number built. Because of the 
learning curve, the least costly units 
in the production line are cut first. 
The increase in R&D per unit hits 
harder, because the base is already 
large. In 2014 dollars, 100 LRS-Bs are 
already likely to cost more than $850 
million each, including R&D. Cut the 
number to 80, and the total would be 
close to $1 billion; 40 aircraft would 
cost $1.4 billion each. This is no sur-
prise: It almost exactly mirrors the 
B-2 experience.

R&D delays and overruns will have 
a powerful impact, more than their 
direct cost. Because there is often a 
formal or practical limit on annual 
spending, and politicians don’t want 
to be seen pouring money into a sick 
program, R&D overruns suck money 
from early production and make it 
slower and less efficient.

Consequently, the LRS-B source 
selection may be the polar opposite of 
the B-2, where Northrop stealth guru 
John Cashen would say later: “We had 
a hell of an airplane, it’s as simple as 
that. We beat [Lockheed] on the pole 
[radar cross-section tests], we beat 
them in the air, we beat them in every-

thing.” Today the Pentagon is almost 
certainly pounding on one challenge: 
Show us how you know you can do 
what you say you’re going to do.

Indications are that both teams have 
“pulled rabbits out of hats,” one source 
says, in terms of technology; but when 
it comes to experience and execution, 
the competitors may be leaning in dif-
ferent directions.

The message out of Northrop Grum-
man is likely to be “been there, done 
that.” From the original design of the 
B-2 through in-service support and 
upgrades, the airplane is stealthier 
than it was when it was delivered. The 
customer knows about the company’s 
performance on the low-observable, 
high-flying and highly classified RQ-180 
UAV. Flying-wing stealth aircraft are 
unique, because they can use rather 
different radar-absorbent materi-
als and structures from wing-body 
designs. Northrop Grumman has also 
learned a good deal about stealth-com-
patible sensors and communications 
systems and (with its Westinghouse 
and TRW legacies) has made them for 
its own and other platforms.

One open question is whether 
Northrop Grumman proposes to do its 
LRS-B engineering in Southern Cali-
fornia or at its new manned-aircraft 
“center of excellence” in Melbourne, 
Florida, now with more than 1,500 
employees. The company may see 
this as a hard but necessary break, as 
California prices constitute a rising 
disincentive to new recruits.

But it seems that Boeing is bringing 
its own secret weapon to its team: a 
closely held, company-funded and com-
pany-wide initiative called Black Dia-
mond (see page 32). Two specific goals 
of Black Diamond are of particular 
value to LRS-B. One is the extension 
of automatic assembly to the complex 
shapes that you find on stealthy flying 
wings. The other is the idea of reach-
ing the flat zone of the learning curve 
with the 10th aircraft, not the 30th or 
100th. Not only would that reduce cost 
in itself, but it makes the unit cost less 
sensitive to delays in development, 
slowdowns in funding or fleet-size 
cuts. That has got to look good to the 
Pentagon—because it doesn’t matter if 
the bomber can evade enemy radar if 
it is shot down in Washington. c
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Many participants either had flown 
experiments to the ISS or were plan-
ning to as soon as NASA’s commercial 
cargo-delivery system recovers from 
back-to-back launch failures. The space 
station is finally coming into its own as 
a unique laboratory where researchers 
can find out what happens when gravity 
is removed from the equation.

Pharmaceutical giant Eli Lilly has 
joined the procession of drug research-
ers looking for ways to monetize 
microgravity, and the station’s racks, 
external platforms and random bits 
of Velcro-covered wall space are full 
of experiments and exposure samples 
that range across so many disciplines 
that the conference organizers—the 
American Astronautical Society and 
the Center for the Advancement of Sci-
ence in Space (Casis)—held 15 different 
technical breakout sessions over the 
three days to accommodate them all.

“We have traditional users, we have 
innovative users, we have nontradition-
al and new users who never contem-
plated or even thought they could be on 
the International Space Station,” says 
retired astronaut Greg Johnson, presi-
dent and executive director of Casis.

I
nternational Space  

Station (ISS) activists 

are thrilled at the  

turnout in Boston for the 

fourth annual station-

utilization conference. 

More than twice as 

many scientists, engi-

neers and entrepreneurs 

showed up for the event 

the week of July 6 as did last year in Chicago. Maybe it was the 

proximity to the tech-rich corridors of nearby Cambridge and 

the Route 128 office parks, but it felt like there were a lot more 

doers than lookers this year.

What’s Next in LEO 

Private sector applications  

will determine ISS followup

That is good news for NASA and the 
policy wonks at the White House Office 
of Science and Technology Policy, who 
convinced Congress to turn LEO over 
to the private sector and let the space 
agency explore deeper into the Solar 
System. With increasing reliance on au-
tomation and teleoperation, the limiting 
factor for hands-on research right now 
is crew time, says Marybeth Edeen, 
manager of NASA’s ISS research 
integration office. Her office is schedul-
ing about 35 hr. a week for research 
requiring crew participation, but that 
will double once NASA’s planned com-
mercial human-transport vehicles allow 
the addition of a seventh crewmember 
on the orbiting laboratory, she says.

Of course, there are other limits 
coming in the years ahead. Boeing, the 
ISS-engineering prime contractor, has 
calculated the station’s service life will 
expire in 2028, but operating funds will 
run out long before that.

Station partners have promised to 
fund the ISS through 2020. NASA and 
the White House have asked Congress 
to extend that to 2024, and lawmakers 
probably will comply. Of the remaining 
partners, only Canada has agreed to the 

later date. Russia likes the idea and is 
expected to sign up by year-end. Japan 
should be able to follow suit by April 
2016. The European Space Agency, 
which pushed for an extended station 
life under former Director General 
Jean-Jacques Dordain, is working 
through its multinational approval pro-
cess and may be able to commit by 2017, 
according to William Gerstenmaier, as-
sociate NASA administrator for human 
exploration and operations.

Gerstenmaier is the keeper of NASA’s 
vision for human exploration, responsi-
ble for translating policy into hardware 
and making it fly. At a hearing before 
the House Science space subcommit-
tee the day after the Boston conference 
adjourned, he injected some reality 
into the rising enthusiasm over the 
prospects for a private follow-on to the 
multilateral government-owned ISS.

“I don’t believe the next private 
space station will be as massive or as 
big as the station that we have today,” 
Gerstenmaier says. Possibilities include 
human-tended free-flying research 
modules based on the Orbital ATK 
Cygnus cargo carrier and the Dragon 
cargo vehicle SpaceX is modifying to 
transport crew to the ISS, he says.

Also in the works is a laboratory ver-
sion of Sierra Nevada Corp.’s reusable 
Dream Chaser minishuttle, which lost 
out in bidding for NASA’s commercial-
crew contracts but remains a contender 
in the second-round commercial-cargo 
competition. And Bigelow Aerospace 
is scheduled to attach a version of its 
expandable space habitat to the ISS for 
crew evaluation. That could lead to the 
sort of full-time commercial station (see 
illustration) using the Boeing CST-100 
commercial crew vehicle that also has a 
NASA crew-transport contract.

Ultimately, the scale of an ISS follow-
on will depend on the creativity of the 
entrepreneurs who will build it. “When 
we think about the private sector tak-
ing over, we don’t need to think about 
this big massive investment in a space 
station,” says Gerstenmaier. “They can 
learn what research really benefits 
them.”

If the White House private-space 
policy comes up empty, that will leave 
only the Mir-class space station China 
hopes to begin operating in 2020 to do 
all the research on display in Boston. c
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It deals with heat, sand and 
doesn’t drink much.

It endures intense heat and suffocating dust, all on minimal consumption. It takes 
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99.9 per cent, has made the Trent 1000 the most reliable engine on the Boeing 787.

And all this with up to three per cent better fuel consumption compared to the 

competition. A percentage saving that can add up to tens of millions of dollars.

The benefits of which, to our customers, are as extreme as the adaptability of the 

Trent 1000 itself.



Washington Outlook

T
he landmark agreement among the U.S., five nations and Iran 

on the future of Iran’s nuclear development also has implica-

tions for conventional weapons. The deal—now working its way 

through a congressional approval process—continues a U.N. ban 

on conventional weapons sales to Iran for the next five years and 

ballistic missile sales for eight. But curtailing Iran’s nuclear pro-

gram and its conventional arms imports is likely only to continue 

the stall in weapons sales to Iran that began after the fall of the 

Shah in the late 1970s and has continued with the U.N. ban on 

weapons sales as Iran pursued nuclear weapons. While Iran’s 

military remains the Middle East’s largest, it has had to be inno-

vative to build its own asymmetric and conventional weapons, or 

pay black market mega-prices for them. 

But in the last five years, the Persian 
Gulf countries have been on a blister-
ing weapons buying spree. In 2012, Gulf 
Cooperation Council states spent $98.5 
billion on weapons. Saudi Arabia, now 
the world’s largest weapons importer, 
spent $56.5 billion on defense that year. 
By comparison Iran spent $10.6 bil-
lion, according to a report by Anthony 
Cordesman of the Center for Strategic 
and International Studies. This year 
alone, the U.S. Defense Security Coop-
eration Agency has approved billions in 
sales of equipment to the Middle East, 
including a planned deal with Saudi 
Arabia for 10 MH-60R Seahawk/Romeo 
helicopters. c

AVIATION AUDIT
The FAA is auditing Thailand’s avia-
tion oversight this week to determine 
if the country’s safety rating should be 
downgraded. Such a decision would 
have major ramifications for Thailand’s 
international airlines, which would not 
be able to add any services to the U.S. 
or make changes to existing flights. 
Other countries would also likely fol-
low the FAA action with restrictions of 
their own. When the U.S. downgraded 
the safety rating of the Philippines 
in 2008, the decision stayed in place 
for six years. Thailand had planned 

to expand in the U.S. Currently, Thai 
Airways is the only carrier from that 
country with service to the U.S., oper-
ating a Bangkok-Los Angeles route.
The U.S. agency is likely to notify Thai 
aviation officials of the decision soon 
but will not post a downgrade decision 
for another 65 days. Early this year, an 
International Civil Aviation Organiza-
tion audit identified significant safety 
concerns, particularly with the airline 
certification process. Japan and South 
Korea have already imposed restric-
tions on Thai carriers, as a result. Thai 
airlines have volunteered staff and 
resources to help Thailand’s aviation 
authorities meet concerns raised by 
the U.S. and other countries. c

COST CURVE
NASA faces a steep rise in the cost of 
supporting the International Space Sta-
tion (ISS). The trend threatens to take 
a financial toll on the U.S. if a planned 
four-year extension of operations 
through 2024 wins support from the 
orbiting lab’s major partners, according 
an audit from the agency’s inspector 
general (IG). Budget projections show 
NASA’s overall annual spending on the 
ISS rising to $4.03 billion in 2020, a 36% 
increase over last year.

“To its credit, NASA has taken 
steps to reduce and control [ISS] 
operations and maintenance costs,” the 
audit states. Because of the unique-
ness of ISS operations, NASA still 
uses cost-reimbursement contracts. 
The IG recommends using fixed-price 
contracts when possible. The ISS pro-
gram is negotiating with Boeing for a 
five-year extension of its agreement for 
sustaining engineering through 2020, 
but it opted not to use a fixed-price, 
performance-incentive option. In all, 
the U.S. has invested $78 billion in the 
ISS over the past two decades, accord-
ing to the IG. c

PORK LABELING
As a longtime member of the Senate 
Appropriations Committee, Barbara 
Mikulski (D-Md.) understands the value 
of bringing home the bacon. Over the 
years, she has done pretty well by her 
constituents, including those who work 
at the Johns Hopkins University Ap-
plied Physics Lab in Lanham. Stopping 
by the lab for an update on the New Ho-
rizons Pluto flyby controlled from there, 
she took a swing at those trying to cut 
NASA funding for climate monitoring 
“who have really a lot of their focus on 
their own Texas pork barrel, unlike 
[the] Maryland pork barrel.” 

Maryland is a center for federally 
funded climate research at NASA’s God-
dard Space Flight Center and National 
Oceanic and Atmospheric Administra-
tion facilities, and Mikulski says she is 
tired of NASA being squeezed for fund-
ing by short-sighted policies. “I want 
new money,” says Mikulski, who won’t be 
seeking reelection. “I don’t want NASA 
[centers] to be competing against each 
other for projects.” “You’ll be missed,” 
incoming Deputy NASA Administrator 
Dava Newman tells her. c
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T
echnical challenges, groundbreaking flights, rivalry and con-

troversy—electric aviation is going through the same birth-

ing pains that powered flight did more than a century ago. 

Switzerland’s Solar Impulse 2 (Si2) 
landed in Hawaii on July 3 after a re-
cord-shattering 117 hr. 52 min, 4,480-
mi. solar-powered solo flight across the 
Pacific from Nagoya, Japan. But over-
heating irreversibly damaged the bat-
teries and the aircraft will not be ready 
for the next leg of its round-the-world 
attempt, to Phoenix, until April 2016.

Airbus flew its E-Fan 1.1 all-electric 
demonstrator across the English 
Channel on July 10, but landed in con-
troversy, beaten by a private pilot in a 
tiny battery-powered airplane and ac-
cused of applying pressure to prevent 
another manufacturer from making 
the first channel crossing via an elec-
tric-powered light aircraft.

While Solar Impulse has no rivals 
in its bid to demonstrate the potential 
of clean energy by flying around the 
world on solar power, Airbus found 
itself in a race to cross the channel on 
battery power (Paul McCready’s Solar 
Challenger having crossed on solar 
power in 1981).

Airbus staged the crossing, a 36-
min. flight more than 46 mi. from Lydd 
in England to Calais in France, to mark 
Louis Bleriot’s July 1909 flight across 
the Channel and promote the all-elec-
tric E-fan, which it is putting into pro-
duction (see page 66). But Slovenian 

manufacturer Pipistrel Aircraft says a 
plan to fly its Alpha Electro across the 
channel on July 7 was blocked when 
Siemens demanded the return of its 
electric motor.

Siemens is supplying motors to 
Airbus for the E-Fan, prompting ac-
cusations that the European giant ap-
plied pressure to prevent the Pipistrel 
flight. The drama increased when 
the Aero-Club de France announced 
Air France pilot Hugues Duval had 
crossed the channel on July 9 from 
Dover, England, to Calais, a 17-min. 
flight, in an electric-powered Cri-Cri 
that was launched from another air-
craft. In the end, Airbus had to claim 
the E-Fan as the “first all-electric 
two-engine aircraft taking off by its 
own power to successfully cross the 
channel.”

In a July 8 statement, Pipistrel gen-
eral manager Ivo Boscarol says the 
company had been preparing for the 
cross-channel flight since last Octo-
ber (Airbus’s plan was announced at 
the Paris Air Show in June) and had 
received a permit to fly from French 
authorities a week earlier. But on 
July 5, Pipistrel received a letter from 
Siemens saying the motor was not 
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of electric aircraft technology 

is grabbing global headlines    
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designed or approved for flight over 
water, prohibiting its use, terminating 
the loan of the motor and threatening 
legal action if it was not returned.

Describing the decision as “bizarre 
and incomprehensible,” Boscarol says 
“Siemens never forbade Pipistrel to fly 
over the water with their motor in any 
document or engine rental contract.” 

Subsequently, preparations for the 
cross-channel flight were halted, the 
aircraft trucked back to Slovenia and 
its motor removed and handed back to 
its manufacturer.

“There was no agreement between 
Pipistrel and Siemens on the realiza-
tion of the flight,” says Siemens spokes-
man Guenter Gaugler. “We have always 
liked to drive forward the development 
of electrical flying with Pipistrel and 
have done that proactively. In spite of 
all commitments, Siemens would nev-
er put its own safety demands aside.” 
The Alpha Electro two-seat trainer is 
certified and in production, however, 
and Siemens says, “We are working 
together with Pipistrel in a variety of 
different projects.”

Duval, meanwhile, lacked authori-
zation to take off from Calais so his 
220-lb. Cri-Cri was carried aloft and 
released by a Max Holste Broussard 
light transport. He then flew to Dover 
and back to land at Calais. “As Duval 
already had the permanent permit to 
fly his aircraft, there was no need to 
ask for a permit to fly over the Eng-
lish Channel, but only to fill the flight 
plan. It was possible to keep the flight 
information secret up to the end,” says 
Pipistrel’s Boscarol.

Dismissing accusations of bad 
sportsmanship, Airbus says it must 
meet legal requirements and safety 
standards and cannot compromise 
on safety, adding “the authorities 

Airbus Group’s E-Fan 1.1 all-electric 
technology demonstrator lands in 
Calais, France, after crossing the 
English Channel. 

AIRBUS GROUP
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have been very stringent in their re-
quests in order to be able to cross 
the channel.”

In the absence of airworthiness reg-
ulations for electrical propulsion, Air-
bus says it worked with partners and 
French aviation authority DGAC on 
a dedicated test and verification pro-
gram to assure safety for the channel 
flight. “An integral part of this program 
has been the extensive characteriza-
tion and testing of all elements of the 
electrical propulsion unit with respect 
to a channel flight-mission profile,” the 
company says.

Airbus says it took specific mea-
sures to assure safety on the ground, 
in the air and over water, including 
rescue boats. “We are not aware of 
the test status and the agreements 
between Siemens and Pipistrel. But 
no serious player in aviation compro-
mises on safety,” the company stated 
on Twitter.

According to Michael Coates, Pip-
istrel’s Australian dealer, the Slove-
nian manufacturer demonstrated the 

aircraft’s endurance to French authori-
ties with testing in France. The Alpha 
Electro flew the same course over land 
to demonstrate the endurance “to take 
off from France, land in England and 
return to France and still have a re-
maining 25% battery capacity, which 
validated the safety of this event,” he 
says.

“Flying across the English Channel 
is probably the last challenge left to 

conquer in the field of flying with elec-
tric aircraft,” says Boscarol. “Electric 
aircraft [today are approximately as] 
efficient as petrol-engine aircraft were 
106 years ago when Louis Bleriot first 
crossed the channel. So despite all the 
achievements of other electric aircraft 
such as Solar Impulse, the flight over 
the channel is still a worthy achieve-
ment.”

For Solar Impulse, meanwhile, 
crossing the Pacific was always the 
biggest challenge. The initial attempt, 
from Nanjing, China, to Hawaii, ended 
on June 1 when bad weather forced 
the aircraft to land in Nagoya. During 
the first ascent on the flight from Na-
goya to Hawaii, a high climb rate and 
over-insulation of the gondolas caused 
battery temperature to rise. Because 
of the hot tropical climate, the batter-
ies did not cool down as they would 
have normally, the team says.

Repair and replacement will take 
several months, says Solar Impulse, 
which is studying options to improve 
the management of battery heating 

and cooling on long flights. Si2 has 
completed eight legs of its round-the-
world journey, flying nearly 12,000 mi. 
Despite the setback, Solar Impulse 
says the aircraft has proved to be 
extremely efficient, producing more 
energy than it can store. By day, the 
batteries are charged before the air-
craft reaches maximum altitude and 
have 5-8% charge remaining after fly-
ing throughout the night. c

Graham Warwick Dallas

Vertical 

Commute
Could electric aircraft 

help Silicon Valley  

rise above its 

congested roads?

W
ith well-paid people making 
long commutes on congested 
roads to avoid high housing 

prices, Silicon Valley and the San 
Francisco Bay Area are crying out for 
a new form of transport. Or so the pro-
ponents of on-demand aviation hope.

The Bay Area has become a labora-
tory, on computer at least, in which to 
test the idea of getting commuters off 
gridlocked roads and into the air using 
a new breed of efficient, emissions-free 
electric-powered aircraft.

Several studies have classed tech-
industry workers in Silicon Valley as 
“super,” “hyper” or “mega” commut-
ers because they can average more 
than 200 mi. a day driving on roads 
hemmed in by the region’s difficult 
geography.

Because of this, engineers at NASA 
Langley Research Center have select-
ed Silicon Valley as the test case for 
a mission concept they are calling the 
hoverless vertical-takeoff-and-landing 
(VTOL) HyperCommuter. A small 
“scouting” study is underway, funded 
by the center, says aerospace engineer 
Mark Moore.

On-demand transport is already a 
reality in cities, with the rapid growth 
of the Uber car service, Moore says. 
“Instead of Uber leveraging the exist-
ing cars driving around, what if we use 
new vehicle technology to get around 
the congested ground environment?” 
he asks.

The feasibility study is an extension 
of research being conducted by Lang-
ley on distributed electric propulsion, 
which includes the GL-10 Greased 
Lightning VTOL small unmanned 
aircraft, which has 10 electric-driven 
propellers mounted on a tilting wing 
and tail.

While helicopters could be used for 

SOLAR IMPULSE

Rapid climbs and descents to manage  
energy in tropical  temperatures  
prevented Si2’s overheated batteries  
from cooling down.
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urban transport—such as Vancouver, 
British Columbia-based Helijet’s fre-
quent Sikorsky S-76 service to Victo-
ria, Vancouver Island—they are expen-
sive to operate, with limited range and 
speed, and have noise issues, Moore 
argues.

Key to the study is that there is “no 
sustained hover requirement for the 
civil transport mission, so we can push 

and taking off within a 50-ft. ground 
roll, he says.

Stanford University has studied a 
Bay Area public transport concept, 
the Hopper, based on hundreds of 
30-passenger electric tandem-rotor 
helicopters operating between dozens 
of vertiports connected to road and 
rail networks. Brien Seeley, president 
of the CAFE Foundation, says NASA’s 

TECHNOLOGY

senger in the near term—with a range 
of 200 mi. and the energy capacity to 
make five takeoffs and landings with 
a 20 min. reserve. Cruise speed is 120 
mph with just wingtip propellers oper-
ating. The total operating cost goal is 
less than $1/mi. for trips up to 200 mi., 
compared with $1.5/mi. up to 50 mi. for 
Uber and $4/mi. for a commercial heli-
copter flight, says Moore.

Autonomy is a core enabling tech-
nology concept, as it would fundamen-
tally alter the operating costs, user 
base, self-deployment capability, fleet 
management and safety of operations. 
“Certainly in the nearer-term, the op-
erations would be no different [from] 
existing small helicopters that current-
ly are permitted to fly in urban areas, 
except with a much larger volume of 
operations,” he says.

“This is a scouting feasibility study 
to ask the ‘what if ’ questions associat-
ed with a concept of operations to meet 
rather compelling regional transpor-
tation needs,” says Moore “There are 
huge certification questions, but . . . if 
we’re really headed for a future where 
small UAS can deliver packages across 
an urban area—can we extrapolate 
this idea to a single person being de-
livered as cargo?”

The HyperCommuter concept is 
being developed for a NASA Langley 
“Blue Sky” quiet vertical- and short-
takeoff-and-landing workshop with 
universities and industry in August to 
“scout out new technology and concept 
approaches to achieve dramatically 
lower-noise solutions to enable close-
proximity civil use,” Moore says. c

idea fits with the electric-aircraft ad-
vocate’s Regional Sky Transit concept 
of using ultra-quiet, two-seat aircraft 
flying short trips between “pocket air-
parks” close to users.

Moore describes the HyperCom-
muter concept aircraft as “a Ryan 
Vertiplane with distributed electric 
propulsion.” First flown in 1958, the 
VZ-3 Vertiplane was designed to make 
near-vertical takeoffs and landings by 
extending large flaps into the propeller 
slipstream to deflect thrust downward.

The HyperCommuter would de-
scend at 30 deg., the vehicle pitched 
up 10 deg., to provide a 40-deg. angle of 
attack for high lift and drag to rapidly 
slow the approach. The electric mo-
tors would produce 50% extra power 
for 30-60 sec. to enable a brief hover 
and landing.

On departure, distributed electric 
propulsion on the wing and foreplane 
would allow the aircraft to take off at 
24 kt. after a 38-ft. ground roll, and 
climb at 30 deg. to clear 500-ft. alti-
tude within a horizontal distance of 
1,000 ft. to avoid flying low over pri-
vate property.

The design requirements are to car-
ry two passengers—or a pilot and pas-

NASA CONCEPTS

for a fundamentally different design 
solution,” he says. The mission con-
cept is based on a fixed-wing aircraft 
that takes off in an extremely short 
distance, departs and arrives steeply 
and hovers only briefly before landing.

“It’s more appropriate to think of 
this HyperCommuter concept as an 
extrapolation of the VTOL GL-10, 
where we’ve demonstrated the abil-
ity to achieve robust, redundant and 
reliable transition control, which is es-
sential for such operational concepts 
to be feasible for widespread civil use,” 
he says. 

Operating between the many air-
ports in the Bay Area would not offer 
a compelling reduction in trip times, 
Moore says, because commuters 
would still have to drive to and from 
the airports on congested roads. So 
the concept is to develop a distributed 
network of small public and private 
helipads.

Examples of where these could be 
located include within the cloverleaf 
interchanges on interstates. These 
circles of unused public land are large 
enough to safely accommodate small 
air vehicles capable of touching down 
inside a 50-ft.-dia. level landing area 

HyperCommuter concept uses dis-
tributed electric propulsion for near 
VTOL operation with efficiency cruise. 
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Guy Norris Glasgow, Scotland

Aerospace and research group 

sketches out plan for  100- and 

200- seat hypersonic transports

I
n this post-supersonic commercial era of  tight fi nancial 
controls and environmental concerns is there really a 
market for a hypersonic airliner? According to the Hikari 

 Consortium, a group of European and Japanese aerospace 
companies and research organizations formed to work on 
this question, the answer is yes.

Following two years of studies, the Hikari group has laid 
out a tentative high-speed transport development  road map 
and believes within 20 years there will be an initial require-
ment for more than 200 aircraft   each capable of carrying 
up to 100 passengers at Mach 5. The aircraft would op-
erate on a network closely coordinated with conventional 
subsonic services and would be aimed at a broad range of 
point-to-point routes with a preferred average length of 
around 11,000 km (6,800 mi.)

Overall journey time on routes such as Europe to Japan 
would be cut from 13  hr. to just 3  hr. at Mach 5, the point 
at which effects from changing airflow arbitrarily mark 
the transition from supersonic to hypersonic speed. The 
group also investigated  the higher speed of Mach 8, but 
found that journey times over routes of the same length 
would be reduced by just another 30  min. on average. Given 
the additional structural, systems, propulsion and cooling 
challenges associated with the higher speed, Mach 5 was 
determined  to be the best compromise while still providing 
 “huge” time savings versus current subsonic cruise speeds.

Laying out the group’s conclusions for the fi rst time at 
the American Institute of Aerodynamics and Astronau-
tics Hypersonics and Spaceplanes conference in Glasgow, 
Airbus Group Innovations and Hikari project manager 
Emmanuel Blanvillain says the consortium proposes a 
“ stepwise approach. The market will grow with time and 
needs to mature. It should start fi rst with a smaller ve-
hicle and grow to a larger vehicle.” The group targets a 
100-passenger aircraft for the 2045 timeframe and a 200-
seat follow-on for 2055 and beyond. “We should also start 
with something that is more achievable, smaller and less 
risky,” he says.

Backed by European Union and Japanese Ministry of 
Economy, Trade and Industry funding, Hikari (which stands 
for the high speed key technologies for future air transport-
research and innovation cooperation scheme)  comprises 
16 members including Airbus, CIRA, the European Space 
Agency, IHI, MBDA, Japan Aerospace Exploration Agency 
(JAXA), Japan Aircraft Development Corp., DLR, Onera 
and Oxford Economics. Designed to “pave the way toward 

a high-speed transport, Hikari—which also means ‘light’ 
in Japanese—has looked at what should be the best way to 
achieve that,” says Blanvillain.

To arrive at a consensus, the group tackled “the much 
more coupled constraints and technological requirements 
for hypersonic versus subsonic fl ight,” he says, and built on 
a myriad of vehicle, systems and propulsion concepts stud-
ied over the past decade in both Europe and Japan. These 
included the recently completed European  Lapcat 2 project, 
JAXA’s  ongoing high-speed transport work and the Airbus 
Zehst (zero-emission high-supersonic transport)  study, 
which targeted a Paris-Tokyo fl ight time of 2  hr., 30 min.

“We asked, was there a way to converge all these con-
cepts  from over the past 10 years?” “There has been a lot 
of research, but how do we build on this momentum and 
unify these eff orts from Europe and Japan?” he says. The 
main objective was to foster international cooperation by 
analyzing the technological goals, identifying possible syn-
ergies and rationalizing research eff orts. “We wanted to 
make the visions converge and build joint design guidelines 
and road maps for technology development and demonstra-
tions,” Blauvillain says

Work began in 2013 by defi ning the high-level require-
ments for range, passenger capacity, fuel type and point-to-
point trajectories, building on previous projects. The results 
fed into a market analysis, while other activities focused on 
agreeing  on conceptual guidelines for materials, propulsion, 
aerodynamics, guidance and control, safety, performance, 
environmental impact and social acceptance. Other tasks 
included harmonizing development road maps and setting 
potential technology demonstration goals.

“We identifi ed key routes and a network, then asked how 
we populate the network in terms of numbers of legs, fre-
quencies and so on,” says Blanvillain. Research indicates a 
fl eet of over 200 hypersonic airliners could be supported 
based on fares equivalent to double today’s average busi-
ness class. “That’s for a 20% market share and an example 
of what one sweet spot might be,” he says.

“Range was the fi rst parameter, and when we look at this, 
we balance market capture versus fuel effi  ciency,” Blanvil-
lain says. “The longer the range, the larger the market you 
can cover. But the higher the range, the more penalized the 
aircraft is in terms of fuel and performance. We want to ad-
dress 90% of the long-range market so we came up with a 
required range of 6,200 nm with no extended-range factor 
and 7,300 nm with an extended-range factor.

“The impact on climate change of high-fl ying hyperson-
ic airliners was another key factor in the study,”  he says. 
“Emissions, particularly greenhouse gases [GHG], vary 
with altitude. We discovered during environmental analy-
sis that at high altitude in the troposphere, we have very 
dry layers, and it is not only carbon dioxide that has a GHG 
eff ect in this layers, but also water vapor. Regardless of the 
fuel used, whether it’s kerosene or methane or hydrogen, 

Polar Express

Hikari aims to harmonize European and Japanese 
hypersonic development plans, combining road maps 
for previous eff orts such as Europe’s Lapcat 2 with 
 ongoing JAXA hypersonic research.
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Guy Norris Glasgow, Scotland

Can lessons learned from SR-71 

help designers prepare for 

hypersonic airliner operations?

W
ill hypersonic airliners be too hot to handle . . . 
literally? The issues involved in ground handling 
of a Mach 5-plus transport still simmering after 

its intercontinental hypersonic hop are among the unique 
challenges being considered as researchers address the po-
tential operation of future high-speed airliners.

While most hypersonic transport projects have focused 
on the basic design and  aerodynamic, propulsion, struc-
tures and systems technologies required, the operational 
aspects are equally challenging and hard to predict, say 
developers.

For clues on how to tackle some of these issues, hyper-
sonic researchers are turning to previous high-speed op-
erations such as the Anglo-French Concorde Mach 2 air-
liner or Mach 3.2 Lockheed SR-71 reconnaissance aircraft. 
However, speaking at the American Institute of Aeronau-
tics and Astronautics Hypersonics and Spaceplanes con-
ference in Glasgow, Lockheed Martin Advanced Develop-
ment Programs  Manager Rob Vermeland says that  while 
these lessons may be useful to some degree, the operational 
challenges of a hypersonic transport versus a supersonic 
or subsonic aircraft represent “a whole diff erent animal.”

 Future high-speed airliner projects like that being 
considered by the European-Japanese Hikari group ( see 
page 27) have outlined a notional target for turnaround time 
of around 48  hr. Yet for the SR-71, even with the full at-
tention of a dedicated ground crew, high-tempo operations 
were simply not feasible, says Vermeland. “If we had one 
sitting in the hangar here and the crew chief was told there 
was a mission planned right now, then 19  hr. later it would 
be safely ready to  take off .” 

Then there is the question of maintainability. “The SR-71 
often would not come back  ‘Code One,’ or fl ight ready. More 
often it was Code Two, which meant things had to be fi xed, 
or worse Code Three, which meant major things had to 

be fi xed. It might return with delaminated panels, rivets 
that had popped out in fl ight or even broken inlet parts. 
The average time to get the plane back and ready to fl y 
was a week. If something broke it could be a month,” says 
Vermeland.

 “So if the high-speed goal is a 48- hr. turnaround, it will 
take a lot of eff ort to achieve. Airlines today try to turn an 
aircraft around so it fl ies nearly all the time. These aircraft 
will be sitting on the ground for around 100 times longer 
than they’ll be fl ying, so think of the economics of that.” The 
answer, he suggests, will be the development of intelligent, 
embedded prognostic, data-tracking and health-monitoring 
systems linked to an effi  cient logistics process, so that  spare 
parts are ready and waiting when an aircraft arrives.

 Safety considerations should guide the design from the 
start, Vermeland says. The SR-71 was notoriously prone 
to suffering inlet  “unstarts” at high speed, which were 
“a violent event for the pilot. It slapped them against the 
canopy. What will happen to our passengers if there’s an 
event that maybe an  Air Force pilot is OK with, but your 
average businessman is not going to want to happen?” Pas-
sengers will also expect the comfortable cabin of today’s 
subsonic aircraft despite the extreme conditions outside. 
“ Don’t imagine our passengers will have pressurized suits. 
What happens if we lose cabin pressure in these vehicles? 
What happens when you have a failure, and if you can’t 
aff ord to have a failure, what safety systems do you need 
to prevent that?”

 Researchers expect future hypersonic vehicles will need 

TECHNOLOGY

Hyper Ops

you will produce water vapor,” he says. “You produce more 
if it’s hydrogen [the fuel of choice] and that’s a drawback. 
Moreover, and this makes it more complicated, [the change 
in] GHG eff ect with altitude, of the radiative forcing of wa-
ter vapor is not clear. There might be an optimum altitude, 
and this needs to be investigated further.”

For the fuel trade study, hydrogen was “very good for per-
formance and cooling, but has the water vapor drawbacks 
and costs more than kerosene,” says Blanvillain. “Hydrogen 
remains the baseline, but we need to investigate alternate 
fuels, including liquid methane or liquid hydrocarbon—us-
ing a holistic method to account for everything from per-
formance, thermal aspects and costs to climatic impact.”

The provisional road map drawn up by the Hikari group 
calls for four development phases, the fi rst of which would 
begin before 2020 and cover mission and vehicle concepts, 
high-level requirements and alternative concepts and would 
determine which technologies are needed. The second phase, 
in the early 2020s, would include preliminary design and siz-

EUROPEAN SPACE AGENCY

LOCKHEED MARTIN



to work within today’s air transport infrastructure. But 
given the unusual requirements of high-speed aircraft for 
everything from fueling and ground handling to long run-
ways and high-radius turns on taxiways, Vermeland asks 
if it may be better to develop dedicated  “point-to-point” 
hypersonic airports. “Maybe it is worth the expense of de-
signing a vehicle for that type of operation and not the other 
way around. There’s the whole infrastructure to consider 
for hydrogen fuel, and what about ground handling? To-
day’s cabin attendants and ground staff  open the door on 
arrival. They push it in and there’s lots of touching to a 
part where there may be high temperatures. Do they put 
on heat-resistant suits or fi re-retardant gloves?”

 Hideyuki Taguchi, green engine research leader at the 
Japan Aerospace Exploration Agency, says current civil 
aviation certifi cation standards are simply “not suitable 
for such an advanced aircraft.” The regulations governing 
forward visibility for the crew, for example, may be diffi  cult 
if not impossible to meet with current study confi gurations 
that have both pilots and passengers shielded inside the 
vehicle between liquid-hydrogen fuel tanks. “This cannot be 
certifi ed by the FAA because the crew cannot see directly 
out of the front of the aircraft,” he says.

 Hypersonic vehicles will need to navigate carefully to 
avoid exposing populated areas to sonic booms, says Sergey 
Chernyshev, executive director of TsAGI, the Russian cen-
tral aerohydrodynamic institute. “The carpet of exposure 
to  [a] sonic boom will be larger because of the vehicle’s 
much higher altitude. However, for vehicles we have studied, 

[under the European-funded Hexafl y-Int high-speed vehicle 
project]” with a 360-ton  takeoff  weight, the maximum am-
plitude of the shockwave is only around 60-plus Pascals 
[1.25 psf] overpressure, so not so high as expected.” This is 
approximately the same as a boom generated by the space 
shuttle following reentry at Mach 1.5 and 60,000 ft. altitude 
but less intense than the 90 Pascals produced by the Con-
corde at Mach 2 and 52,000 ft.

 “To deal with the issue, we must think of the shape and 
confi guration of the aircraft, the fl ight profi le and atmo-
spheric conditions. Typically, we calculate the sonic boom 
on shockwave density from straight fl ight, but if we have 
maneuvers or g factors while accelerating, this gives us in-
creasing density because of focusing of shockwaves from 
diff erent trajectories,” he says.

 As well as sonic boom concerns, the potential impact of 
emissions will be a major factor in both the vehicle’s design 
and how it is operated, says  Sebastien Defoort, a research 
engineer at French aerospace research center Onera. But 
the severity will vary depending on cruise altitude, speed, 
fuel type and a deeper understanding of the potential cli-
matic eff ects of water vapor in the stratosphere. “We will 
have to make this green from the  start. There are some 
strong public concerns that need to be taken into account,” 
he says.

 “A conventional airliner fl ying at an altitude of 10 km 
will emit, as an order of magnitude, 300 tons of carbon 
dioxide and 140 tons of water vapor. A Mach 5 aircraft 
will fl y at 25 km and, if it is  hydrogen-fueled, will emit a 
lot more water vapor but no carbon dioxide. But if we fl y 
at Mach 8, we will fl y a lot higher and deposit a lot more 
water vapor in the upper atmosphere,” Defoort adds. A 
small fl eet of hypersonic vehicles could add 15 megatons of 
water vapor a month to the atmosphere, most of it in the 
northern hemisphere.

“We have to be careful, as these fi gures have yet to be 
consolidated, but the data seem to show that water vapor 
has a very large eff ect on climate and temperature change. 
Nitrous oxide emissions have an eff ect, but are secondary 
for hydrogen fuel.” More detailed analysis shows there are 
additional eff ects  of the chemistry of the atmosphere that 
can reduce the residence time at higher altitudes. The bot-
tom line, says Defoort, is “it may be better to fl y at Mach 8 
and higher altitudes.” In addition, he says, “there are spe-
cial trajectories that may mitigate the emissions eff ects, for 
example, fl ying over the poles will help because residence 
times of water vapor can be lower.”  c 
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ing of the initial vehicle based on the selected technologies. 
This would culminate in a preliminary design review.

The third phase, in the late 2020s, would include detail 
design and be fed by results from a series of ground and 
airborne subsystem demonstrator projects running into the 
2030s. This phase would  wrap up in a critical design review 

and lead into a fourth phase for production and certifi cation. 
Although the study identifi ed Mach 5 as the optimal speed 

for the proposed airliner, many within Hikari have proposed 
keeping the door open for possible higher cruise speeds, up 
to Mach 8. As potentially suitable technology is under study 
for space launch concepts, European and Japanese program 
offi  cials are considering a second phase of Hikari that might 
leverage these parallel developments, helping shorten time to 
market and reduce production costs for a hypersonic airliner. 
“If synergies with space applications develop further, that 
could open the door to leveraging  Mach 8-type technologies,” 
says Blanvillain. “This is a fi rst step, and it would be nice to 
have these elements for Hikari 2.”  c 

Reaction Engines developed this Mach 5 vehicle
 concept, the A2, under Europe’s Lapcat study program.

Turnaround time between fl ights was around 
a week for the SR-71: Hypersonic airliner 

developers are aiming for 48 hr.
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E
arly installments from an expected 16-month “waterfall 
of data” collected at Pluto by the nuclear-powered New 
Horizons probe hold promise for a new understanding 

of how the primordial solar nebula evolved into the planets 
and moons orbiting the Sun today,  including perhaps how the 
Earth and its Moon were formed.

But fi rst there are the mysteries. A fi rst look at sample data 
 gathered as the spacecraft hurtled past Pluto at more than 
30,000 mph  on July 14 raised more new questions than it an-
swered old ones. At a range of about 7,750 mi., its Long-Range 
Reconnaissance Imager (Lorri) spotted mountains 11,000 ft. 
tall at Pluto’s equator, apparently made of water ice, while its 
big moon Charon turned out to be geologically active instead 
of the dead body planetary scientists expected.

“It’s what we came for,” says Project Scientist Hal Weaver 
of the Johns Hopkins University Applied Physics Laboratory 
here, where the  probe was developed and built for NASA. Even 
before the fl yby, color-enhanced approach imagery from Lorri 
and the spacecraft’s lower-resolution “Ralph” camera off ered 
tantalizing clues that Pluto’s nitrogen/methane atmosphere is 
bleeding across to Charon and  is leaving frozen residue from 
its interaction with ultraviolet light from the Sun on the moon’s 
north pole.“Something is making these two worlds  very, very 
diff erent,” says Alan Stern, the New Horizons principal inves-
tigator, who has pushed for a mission since the 1980s. “One 
has an atmosphere and volatiles on its surface. The other does 
not. One is covered in water ice, the other is covered in these 
volatiles. It’s a puzzle, it’s a real puzzle.”

 The seven instruments on New Horizons were chosen to 
help answer questions  such as that, says William Grundy of the 
Lowell Observatory, leader of the mission’s composition team.

“Every single pixel of the scene is a spectrum, and you can 
basically work out what every single pixel is made out of,” 
Grundy says. “So the goal is to see some enigmatic landform, 
and see what it’s made out of, and from the mechanical prop-
erties of that material you try to understand what processes 
made it, and work your way backward into how the surface got 
the way it is. And once you’ve got that level of understanding, 
you can sort of mentally run the clock backward and say ‘What 
was Pluto like in ancient history?’”

When Lorri revealed a mysterious dark spot at Charon’s 

north pole, Grundy and some of 
his colleagues began to hypothe-
size that it was evidence Pluto 
was sharing its atmosphere with 
Charon, in the same fashion that 
binary stars transport material 
across the space between them. 
After enhanced-color imagery 
based on data from Ralph re-
vealed Charon’s spot was the 
same orange hue that charac-
terizes Pluto, atmospheric scien-
tists on the New Horizons team 
felt it added weight to the theory.

The orange color comes from 
tholins created when ultraviolet 

light from the Sun interacts with the nitrogen and methane in 
Pluto’s  atmosphere. The same color at Charon’s pole suggests 
that atmosphere could be bleeding across to the big moon and 
freezing onto the surface in the cold polar region.

“Pluto’s atmosphere is slowly leaking out into space and 
escaping, and as that drifts past the satellite [Charon] it can be 
temporarily trapped in ballistic trajectories, hopping around 
the surface,” says Grundy, explaining the theory. “The surface 

Pluto’s small moon Hy-
dra contained enough 
information to peg  its 
size—about  20 X 27 
mi.—and its surface 
 composition, mostly 
water ice. Stern and 
his colleagues will have 
plenty of additional re-
sults to chew on in the 

SPACE

Ice mountains rise 11,000 ft. 
above the frozen terrain at 
Pluto’s equator in this early 
high-resolution view from the 
New Horizons fl yby.

NASA/JHUAPL/SWRI PHOTOS

is too warm for it to stick, but if it hops around to the 
polar winter night side, it can stick.”

An alternate theory holds that the dark 
material on Charon was pushed to the 
surface from the moon’s  interior. 
High-resolution spectroscopic 
data stored in the New Horizons 
memory may settle the issue.

Almost as an aside in 
the first public data re-
lease, a  pixelated view of 

months ahead, as the 
data collected autono-
mously in an intricately 
choreographed set of ob-
servations is played back 
at a glacial 1,000-4,000  bps 
across the 3 billion mi. that sep-
arate the spacecraft from Earth.

The replay sequence is set up so 
that science teams organized by disci-
pline—composition, atmospheres, parti-
cles and plasma, geology and geophysics—will 



 all get regular deliveries of new information to work with. If 
 everything goes as planned,  all the data will be on Earth by 
October-November 2016.  Analysis of this data is expected to 
take years, with implications  extending far beyond the “binary 
dwarf” bodies locked in an orbit that takes them around an 
empty point in space called their barycenter.

Astronomers and planetary scientists consider Pluto the 
largest body in the Kuiper Belt, a “third zone” of the Solar Sys-

 y 

they retrieve all  their Pluto-fl yby  data—and perhaps also col-
lect data on others  too far out of its path to reach for close 
 inspection—to learn more about how planets form.

“By studying Pluto, and hopefully in an extended mission 
our study of a planetesimal, we hope to connect the dots a 
lot better to understand the accretion process,” Stern says. 
“That’s big picture, how planets form.”

Pluto is smaller than Earth’s  Moon, but planetary scientists 
believe it was created like Earth and its  satellite when a colli-
sion with another large body early in  the Solar System’s history 
split it into two bodies. Learning more about that process is 
another goal of Stern’s team.

 “Pluto-Charon are the only other extant example [at] plan-
etary scale of a giant impact satellite system formation,” he 
says. “That was recognized a long time ago, and right now 
that is one of the important things that going to the system 
teaches, to give us a second example to study.”  Finally, the mis-
sion hopes to learn more about the new outer zone of the Solar 
 System that only began to come into view in the past century.

 “It seems a very diverse population; diff erent ones have dif-
ferent numbers of satellites,” says Stern.  “Some have volatiles, 
like Pluto does on its surface. Others look more Charon-like. 
Fortunately the Pluto-Charon binary gives us a cut, a bite at 
the apple, at both of those kinds of end-members. I’m sure 
that we will be able to interpret what we are learning about 
the other small planets in the Kuiper Belt better by having a 
lot of detail on this system.”

 With the successful fl yby of Pluto, Stern says his mission 
 wrapped up “the historic first era of planetary reconnais-
sance,” 50 years to the day after Mariner 4 accomplished the 
fi rst fl yby of another planet  —Mars.

“I have never been one to underplay the signifi cance of this 
mission,” he said. “So just wait.”   c
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The active face of 
Pluto’s moon Charon, 
including 6-mi.-deep 

canyons, was a big 
surprise for scien-

tists examining the 
fi rst data download 

from NASA’s nuclear-
powered probe.

False-color images of Pluto and Charon collected 
just before the July 14 fl yby suggest the planet’s 

atmosphere is bleeding across to the moon and 
freezing on its icy  north pole.

Check 6 Aviation Week editors discuss New Horizons’ discoveries 
and their signfi cance: AviationWeek.com/podcast

Galleries See more images and data from Pluto and its moons 
at AviationWeek.com/PlutoCloserLook 

Follow our coverage of New Horizons at AviationWeek.com

tem beyond the rocky inner planets and the gas giants 
outside the Asteroid Belt. Had massive Jupiter’s 

gravity not interfered, the asteroids  prob-
ably would have coalesced into a  planet. 

One of the broader objectives of New 
Horizons is learning more about 

planetary accretion.
Stern credits scientific in-

terest in that subject with 
pushing the Pluto mission 
to the top of the plane-
tary-science decadal list 

of priority projects and 
shaking loose the $700 

million it cost to build and fl
 it. Pluto formed by accretion 

from Kuiper Belt  “planetesi-
mals,” and Earth followed a simi-

lar process with the material closer 
to the nascent Sun. New  Horizons’ sci-

entists hope to keep fl ying on an extended 
mission to a smaller Kuiper Belt object after 
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Tony Osborne London

Fiscal Failings
Perceived threat from Turkey keeps Greek 

defense spending high as country suff ers

I
n a country where the govern-
ment is struggling to pay  its civil 
servants’ wages and  retirees’ pen-

sions, one might think  the Greek de-
fense budget would take a backseat to 
other  public spending.

Yet despite the horrifi c state of  na-
tional fi nances and a debt crisis that 
has pushed  Greece’s liabilities to more 
than 175% of gross domestic product 
(GDP), Athens has managed  to keep 
the country’s military spending just 
higher than the NATO target of 2% of 
GDP, one of only a handful of alliance 
nations to do so.

Bill Sweetman Washington

Under-the-radar project aims 

to slash Boeing costs

B
oeing believes  a closely held manufacturing technology 
initiative,  code-named Black Diamond, will give it a com-
petitive edge in the Long-Range Strike Bomber (LRS-B) 

and T-X trainer contests and  also reduce the costs of future 
commercial airplane programs, according to outside analysts 
who have been briefed on it. The eff ort is led by the Phantom 
Works unit of Boeing’s Defense, Space & Security division, 
which is believed to be building a large-scale demonstrator 
airframe to prove and showcase key technologies.

Black Diamond, one analyst says, is closely linked to 
new CEO Dennis Muilenburg. “It’s one reason why he’s 
the next CEO,” that source says. Boeing declined comment 
on the initiative.

Black Diamond is company-funded and free from govern-
ment security regulations, which has allowed the company to 
involve its commercial aircraft unit and its outside partners. 
Its goal is to advance the state of the art in two related disci-
plines: engineering based on detailed computer models that 
include all the physical properties of each part, not just its 
shape and robotic fabrication and assembly.

The purpose of the demonstrator—which may or may not 
be fl yable, a Washington-area defense analyst tells Aviation 
Week, and is not directly related to the LRS-B, T-X or  Un-
manned  Carrier-Launched Airborne Surveillance and Strike 
unmanned air vehicle—is to infuse more automated assembly 
into complex aircraft structures.   Today robotics are widely 
used to fabricate and assemble simpler shapes and struc-
tures—that is, to join circular fuselage barrels and assemble 
wing skins to spars and ribs.

Black Diamond takes this a step further, with more com-
plex, compound-curved shapes and internal structures, while 

achieving high precision, a fi nancial analyst familiar 
with the project tells Aviation Week. (Complex shapes 
and high precision are both characteristics of a stealth 
fl ying-wing airplane, as LRS-B is likely to be.) Another 
goal is to have parts  predrilled by  aerostructures sup-
pliers, with fi nal assembly comprising a single fi tting 
and fastening process.

Black Diamond also changes the prime-to-supplier 
relationship. Manufacturing  and design tools can be 
outsourced, one source notes, but the key is the software 
 underlying the design, which Boeing retains in-house.

A strategic aim of Black Diamond is to steepen the 
learning curve—the observed process by which   worker 
hours and cost to produce complex systems declines 
as more units are produced. According to the fi nancial 
analyst, the objective is to achieve cost levels by the 10th unit 
that are reached only by the 100th unit today.

The importance of the learning curve to defense programs 
is underlined by Todd Harrison, budget expert at the Center 
for Strategic and Budgetary Assessments. “For items like 
airplanes, where only a few hundred or a few thousand will 
ever be built, the cost of the fi rst few items, as the production 
line comes down the steepest part of the learning curve, are 
signifi cant,” he says. “[The Defense Department] usually lives 
in that early, steepest part of the learning curve.”

A  longtime aerospace analyst and investor notes  this type 
of innovation was to be expected from Boeing.  “You have to 
give the Phantom Works credit for consistently prioritizing 
ManTech  [manufacturing technology] right up there with 
stealth, automation and hypersonics, from the inception of 
Phantom Works to the present day. It’s always been prominent 
in every PowerPoint and every interview, so we shouldn’t be 
surprised that they really meant it. Muilenburg in particular 
waxes eloquent about spectacular exchanges of manufacturing 
technology innovations between the commercial and military 
side. Some might say, ‘Yeah, everybody says that’; but no, they 
don’t. We haven’t heard anything comparable, in consistency or 
depth, from Lockheed Martin, Northrop Grumman or Airbus.”

Muilenburg—who earned his spurs at Boeing on its losing 
Joint Strike Fighter bid, with its radical focus on cost embodied 

Family Jewels

DEFENSE

GREECE IN CRISIS

Greece remains one of the last
bastions of the RF-4 and F-4 
Phantom and the enormous costs 
associated with operating them.

TONY OSBORNE/AW&ST
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in features such as its one-piece wing—has referred to the 
need for “market-based affordability,” the ability to reduce cost 
to what the market will pay. His successor as head of Boeing’s 
defense unit, Chris Chadwick, said in a May interview with 
Aviation Week that Boeing was “leveraging some initiatives we 
have that tie affordability in as perhaps the No. 1 requirement 
early in the design phase. Gone are the days where can you de-
sign and then carve out cost, because all you do is suboptimize 
an optimized system. So it’s a totally different mind-set of how 
you design. Our challenge is to evolve from the past, not mimic 
it. And sometimes we become our own worst enemies because 
we continue to believe how it was done is how we need it to be.”

Boeing’s management has attempted several times to im-
prove cross-company coordination between the Phantom 
Works and its commercial business. Phantom Works, formed 
in the early 1990s with a strong manufacturing technology 
focus, has helped reduce costs on the F/A-18E/F line and 
played a strong role in saving the C-17 from cancellation. Harry 
Stone cipher, an ex-General Electric executive who was Boe-
ing’s president in 1997-2001 and briefly served as CEO, tried to 
change what he saw as a “not-invented-here” culture in Seattle 
that resisted Phantom Works’ innovations.

However, this picture has changed, and one source familiar 
with Black Diamond says it is closely linked to new initiatives 
on the commercial side. Analyst Howard Rubel of Jefferies 

attributes those initiatives to the “stinging set-
back” of the 787 program’s early manufacturing 
delays. In a March report, Rubel notes large 
capital expenditures in Boeing Commercial 
Airplanes (BCA) and concludes that “there 
is an effort to make a fundamental change in 
the process to build a jetliner” that is “likely to 
cause a non-linear drop” in costs.

Rubel predicts BCA will spend $2.5-3 billion 
in the next two years purely on manufactur-

ing technology efforts. This is in addition to projects already 
implemented, such as the automated Panel Assembly Line 
for 737 wing skins and stringers, which has already reduced 
flow time 33% and improved quality 66% (AW&ST June 8-21, 
p. 68), and the Fuselage Assembly Upright Build initiative for 
the 777X (AW&ST June 8-21, p. 92).

It is possible that Saab—which has a major strategic role 
in Boeing’s T-X bid—is involved in Black Diamond (Saab has 
no comment on the issue). Chadwick and Phantom Works 
President Darryl Davis have both praised what they see as 
a compatible engineering culture in the Swedish company, 
whose paperless “model-based systems engineering” ap-
proach has the same overall aim as Black Diamond: to re-
duce costs and, specifically, steepen the learning curve. The 
industry standard is to reach a near-optimal standard time 
for manufacture at the 180th aircraft produced, Saab says, 
and the company wants to reach that stage by the 30th JAS 
39E fighter—halving the number of worker hours taken on 
the first 100 aircraft.

Saab Deputy CEO Lennart Sindahl calls his company’s rela-
tionship with Boeing a “broad partnership” and sees potential 
for further collaboration between the two companies. “We 
can see new areas where we can combine existing products 
and technologies that can rather quickly get to the market,” 
Sindahl told a media group in late April. c

The Black Diamond project blends new 
Phantom Works defense technology with 
aggressive research on robotics in  
commercial airplane manufacture.

In real terms, however, spend-
ing on the armed forces has fallen 
by more than 40%, and the various 
services are suffering. The air force 
is flying fewer hours, spare parts for 
its fighters are in short supply and 
capability gaps have not been filled.

Amazingly, while other NATO 
members have made significant cut-
backs in military equipment—notably 
combat aircraft fleets—Athens has, 
at least from the outside, done little 
to actually trim its armed forces and 
spare itself some austerity. Greece, 
with one of NATO’s largest and most 
varied aircraft fleets, cut only its 
Vought A-7 Corsairs last October. 
With the Lockheed P-3 Orion fleet 
retired in 2009, this leaves the coun-
try with no maritime patrol capabil-

ity, something it needs desperately, 
as illegal migration to its shores from 
North Africa and the Middle East is 
surging.

Greece still maintains an expensive 
force of McDonnell Douglas F-4 and 
RF-4 Phantoms, and jet training is still 
conducted on the T-2 Buckeye, the last 
bastion of this aircraft type. This is on 
top of the air arm’s large F-16 Fight-
ing Falcon and Dassault Mirage 2000 
contingents.

Only in recent weeks has Prime 
Minister Alexis Tsipras’s government 
made additional defense cutbacks to 
please creditors, but in the grand 
scheme of things, €200 million ($220 
million) is unlikely to make a huge 
dent.

Greece believes other regional is-

sues preclude further national de-
fense cuts. One of its biggest concerns 
is maintaining defense parity with 
neighbor Turkey, with whom tensions 
have been simmering for years. But 
this has been costly.

Analysts point out that Greece’s 
largest European defense equipment 
supplier, shipping tanks and subma-
rines, is Germany, which also has 
become its main creditor. According 
to the Stockholm International Peace 
Research Institute, around a quarter 
of Greece’s weapon imports  in 2000-
11 were from Germany.

Deeper armed forces cuts are seen 
as politically difficult because the Syri-
za-led government’s defense minister 
is Panos Kammenos, leader of ANEL, 
its right-wing coalition partner.

BOEING
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“There may not be much left to 
cut,” says Giri Rajendran, defense 
economist with the International In-
stitute for Strategic Studies (IISS). 
 “The majority of current funding is 
going  toward military pay and pen-
sions [nearly 75% of the defense bud-
get], as well as payments  toward pre-
vious equipment purchases.”

Kammenos told a Greek national 
radio station in early July that fur-
ther  military budget reductions 
would lead to “the disarming of the 
country,” preventing the air force 
from “restraining” Turkish aircraft 
entering Greek airspace, while staff  

cuts would have an impact on army 
battle group formations.

Last October, Greece requested 
its fi rst major arms deal since the fi -
nancial crisis  began , to bring its P-3 
aircraft back to operational standard. 
The deal, worth $500 million, has re-
portedly been approved, but funds for 
the project have not been released.

As the crisis rumbles on, analysts 
are increasingly concerned that Rus-
sia could take  a greater interest in 
Greek affairs. Back in February, the 
Cypriot government signed an agree-
ment  allowing Russian navy ships to 
use the  Mediterranean island nation’s 

ports, and there were also discussions 
about the potential use of  its airfi elds 
by Russian aircraft for humanitarian 
missions.

Byron Callan, analyst at Capital Al-
pha Partners, says the biggest “intan-
gible”  of the Greek crisis is whether 
Russia could take advantage of the 
situation.  “We suppose there is an 
outlier scenario where Greece exits 
the euro and also conceivably  falls out 
with NATO,”  he says.

“Russia could conceivably step in 
and emerge as a more important eco-
nomic partner and supplier of military 
equipment to Greece.”  c 

Aegean Airlines has managed to escape the normal business 

logic in the airline industry—for now. But given the des-

perate situation in its home market, Greece, the airline may be 

heading for serious trouble soon .

The latest escalation of the international confl ict regarding 

that nation’s  fi nances has hit the airline hard. Forward bookings 

dropped signifi cantly after the introduction of capital controls 

early in July . These controls, in conjunction with the closing of 

Greek banks, make it diffi  cult if not impossible for consumers to 

access their bank accounts and transfer large amounts of money. 

Aegean says bookings can still be executed using “all available 

payment methods.” It is also waiving a €20 ($22) service fee for 

cash payments at airports, to encourage travel. The carrier is try-

ing to reassure customers its fl ight schedule is operating normally.

Aegean, a Star Alliance member operating a fl eet of 50 

aircraft from its Athens base, has been growing at a rapid pace 

the past several years, even while the country’s economy has 

contracted.

Once a small regional and leisure carrier, Aegean transformed 

into Greece’s quasi-national airline after the collapse of state-

owned Olympic Airlines, a piece of which it bought and contin-

ues to operate under the old brand as a regional affi  liate. Aegean 

seized the opportunity by expanding its mainline operation to 

European destinations. In the fi rst quarter of 2015 the airline 

introduced 10 new international destinations and added 22% 

in capacity. Flying to Western Europe now makes up 51% of all 

available seat kilometers, and the domestic market 15%.

Between 2008-14 the airline almost doubled in size; it car-

ried 10.1 million passengers last year. Aegean’s strong growth 

is connected to how the overall market has developed. Inter-

national traffi  c was up 14% last year and Athens, the carrier’s 

main base, saw a 21% increase.

“We continue to believe that network synergies and tourism 

development in our country can off er further potential to our 

company, provided a return to stability is achieved in the very 

near term for our country,” Managing Director Dimitrio s Gerogi-

annis said on May 27.

That return to stability has become more unlikely, even 

after member states of the euro zone and the Greek govern-

ment reached  preliminary agreement on a third large fi nancial 

aid package for the country on July 13 . While some of the drop 

can be attributed to short-term shock linked to bank closures 

and diffi  culties with payment processes, the real question is 

whether inbound tourism will suff er in the long run . The sector 

has been a large driver of past growth. European visitors have so 

far continued to travel to Greece, but many of the bookings were 

made well in advance, and cancellation options are not being of-

fered because of the tense economic situation.  

On July 5 a large majority of Greek voters decided against 

the conditions proposed in another EU fi nancial aid package. 

The Greek government had lobbied against accepting the mea-

sures, but executed a surprise about-face  a week later—agree-

ing to most of the terms  it had earlier described as being far too 

harsh. The deal was still subject to many provisions,  including 

quick approval in the Greek parliament; criticism came from  the 

ruling coalition itself.  

With its network entirely dedicated to routes within, to and 

from Greece, Aegean is the airline most aff ected by the crisis. But 

others are feeling the eff ects, too. Ryanair said it was off ering its 

Greek customers the option to pay cash after many credit or debit 

card transactions linked to Greek bank accounts were rejected.

Large European airlines always have the option to withdraw 

capacity from Greece, which for many represents a relatively 

small portion of their market. Some carriers have not yet felt any 

eff ect. Lufthansa CEO Carsten Spohr says bookings for travel 

from Greece have been resilient, and should that change the air-

line could always sell more seats for travel into the country rather 

than from it . Air Berlin CEO Stefan Pichler also saw no drop .  c  

Jens Flottau Frankfurt

AEGEAN ANGST 

GREECE IN CRISIS
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 Jens Flottau Frankfurt 

Off the List
 Aer Lingus was one of the last attractive 

takeover targets among European airlines. 

What’s next? 

S
oon after International Air-
lines Group (IAG) was created 
in 2011, there was talk about a 

long list of takeover targets. But now 
that IAG’s quest to gain control of Aer 
Lingus is imminent , there do not seem 
to be many targets left in Europe for 
 strategic investors to annex.

IAG has lately been the most active 
of the Big Three airline groups in Eu-
rope, which includes Air France-KLM 
and Lufthansa. Since 2011 IAG, made 
up initially of Iberia and British Air-
ways, also bought BMI British Midland 
and Vueling . By contrast, Air France-
KLM and the Lufthansa Group have 
not made any moves since 2009, when 
Lufthansa bought Austrian Airlines.

The value of further consolidation 
is recognized by all three . And if they 
did not already know, a look across the 
Atlantic and the recent profi t margins 
of the four consolidated large U.S. air-
lines would convince them . But there 
are two impediments to  going further: 
Neither Air France-KLM nor Lufthansa 
have the money or appetite to buy more 
until they resolve  internal issues; and 
few attractive targets remain. 

Meanwhile  other carriers have 
made some moves . Etihad Airways  has 
bought stakes in Air Berlin and Alitalia, 
mainly for market access. HNA Group 
is a shareholder in CSA Czech Airlines, 
France’s Aigle Azur and is in nego-
tiations with Spain’s Air Europa.  TAP 
Portugal—the most recent transaction 
prior to the Aer Lingus deal—was ob-

tained by a consortium lead by Azul 
(and JetBlue) founder David Neeleman. 
Even Aer Lingus indirectly benefi ted 
from a large non-European investment 
initiative when  Qatar Airways bought a 
nearly 10% stake of  IAG in late January.

Some of Europe’s midsize  airlines are 
still  up for sale, including SAS Scandi-
navian Airlines, LOT Polish Airlines 
and Air Baltic. All have undergone rig-
orous restructuring and show improved 
results, but the growth perspectives are 
 unclear. LOT may still be the most at-
tractive proposition, given the size of its 
home market.

Aer Lingus, itself in crisis mode not 
too long ago, had a remarkable turn-
around in the past few years under CEO 
Christoph Muller (who recently  left to 
run relaunched Malaysia Airlines). Aer 
Lingus  grew its transatlantic services 
and made sure those were better con-
nected, particularly to smaller U.K. 
markets beyond its Dublin hub. The lo-
cation of Ireland—in the middle of these 
destinations and the U.S. —is a key ad-
vantage that  Aer Lingus could further 
mine when  smaller aircraft suitable for 
transatlantic fl ying such as the Airbus 
A321LR become available.

The carrier complements IAG’s  Lon-
don-centric U.K. and Ireland network 
and expands the group’s transatlantic 
off ering. Aer Lingus will likely join the 
transatlantic joint venture of  American 
Airlines, Iberia, British Airways and 
Finnair, as well as rejoin the Oneworld 
alliance which it had left in 2007.

IAG has offered €2.55 ($2.78)  per 
share in its latest offer, valuing Aer 
Lingus at €1.4 billion. The off er repre-
sents a premium of 40% of the share 
price of Dec. 17, 2014. IAG had first 
indicated its interest in buying Aer 
Lingus on Dec. 18, 2014.

Earlier this month, the Ryanair 

board unanimously voted in favor of 
selling the 29.8% it holds in Aer Lin-
gus. “We believe the IAG off er for Aer 
Lingus is a reasonable one in the cur-
rent market and we plan to accept it,” 
Ryanair CEO Michael O’Leary says. 
“The price means Ryanair will make 
a small profi t on its investment in Aer 
Lingus over the past nine years.”

The Aer Lingus board was relatively 
quick in supporting an improved off er 
by IAG after rejecting the first bid, 
but it took IAG Chief Executive Willie 
Walsh a lot longer to persuade the Irish 
government of the deal’s merits. In the 
end, IAG off ered substantial conces-
sions that include the continuation of 
the Aer Lingus brand, growth perspec-
tives for the Dublin hub and a guar-
antee to not reallocate the Heathrow 
slots for an extended period of time. 
The concessions convinced the Irish 
government to sell its 25% stake.

Ryanair intends to bid for the slots 
IAG  will have to surrender at London 
Gatwick Airport as part of the reme-
dies package required by the European 
Commission. Brussels cleared the pro-
posed buy on July 14 but the European 
Union antitrust body is requiring that 
IAG airlines release fi ve daily slot pairs 
to other carriers at London Gatwick for 
fl ights between the airport and Dublin 
or Belfast, Northern Ireland. Ryanair 
is currently only a small operator at 
London Gatwick , with just fi ve routes 
to Dublin, Cork and Shannon in Ire-
land; Kaunas in Lithuania; and Seville 
in Spain. It is unlikely Ryanair will be 
the only airline bidding for IAG’s Gat-
wick slots . EasyJet is the largest opera-
tor at the airport and it might want to 
increase its slot portfolio. 

Aer Lingus shareholders accepted 
the IAG offer and the connectivity 
commitments required by the Irish 
government at a July 16 extraordinary 
shareholder meeting.   c 

—With Cathy Buyck in Brussels.

COMMERCIAL AVIATION

Aer Lingus has grown its transat-
lantic network using Airbus A330s 
(left) and Boeing 757s.
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Jens Flottau Frankfurt and Brian Sumers Los Angeles

Disruptive Forces
Justice looks into alleged “capacity discipline” 

collusion by big four U.S. carriers

T
he status quo is this: The remain-
ing U.S. major carriers have had 
an increasingly enjoyable ride. 

They have gone through an impressive 
series of mergers, and for now face lit-
tle threat from uncontrollable disrup-
tors in the domestic market. Because 
of their joint ventures with alliance 
partners across the Atlantic, they have 
recently done well in the international 
market, too, where disruptive forces are 
also limited. Otherwise, it is friends all 
around—or at least people you know.

“It is all pretty comfortable right 
now,” says a senior industry observer. 
Whether it stays that way is now up to 
various arms of the U.S. government. 
The Justice Department has launched 
an investigation into alleged anticom-
petitive behavior by Delta Air Lines, 
American Airlines, United Airlines and 
Southwest Airlines, and is looking for 
evidence of collusion in the U.S. domes-
tic market. The investigation comes at 
a time when Delta, United and Ameri-

can have suggested no further traffic 
rights be given to Gulf carriers despite 
open-skies agreements with the United 
Arab Emirates and Qatar. And it comes 
as the Transportation Department has 
been sitting on approval of an operat-
ing permit for transatlantic long-haul, 
low-cost carrier Norwegian Air Inter-
national (NAI) over 18 months.

The elimination of surprise and dis-
ruption is a key ingredient in the big 
four’s recent domestic success. There 
is limited competition in the main hub 
markets, and their famous “capacity 
discipline” has led to high load factors, 
better yields and big profits in connect-
ing markets where the carriers do com-
pete. Surprise action has been limited 
to the 15% or so of the market controlled 
by Frontier Airlines, Spirit Airlines, Jet-
Blue Airways or Allegiant Air. 

This elimination of surprise and dis-
ruption would be achieved in interna-
tional markets, too, if Emirates, Qatar 
Airways and Etihad Airways were no 

longer allowed to expand into the U.S., 
and if Norwegian’s efforts to develop a 
transatlantic low-cost network based on 
Boeing 787s and 737 MAXs were stifled. 

The “legal collusion,” as one source 
calls the antitrust-immunized joint ven-
tures of American (with Iberia, British 
Airways and Finnair), Delta (with Air 
France-KLM and Alitalia) and United 
(with Air Canada and Lufthansa), 
would mean “little in the way of” new 
competitive dynamics to worry about. 

The big-picture analysis is relevant 
beyond explaining how the U.S. airlines 
have gone from $30 billion in losses over 
10 years to more than $20 billion in prof-
its in two years. If the government does 
not like consolidation’s effects, then poli-
cy decisions affecting international mar-
kets cannot be seen outside the context 
of the Justice Department investigation. 
“It is not a formal process between [the 
Transportation] and Justice [depart-
ments],” says one insider. “It is more an 
amorphous behind-the-scenes process.”

Whatever the process looks like, the 
launch of the Justice Department inves-
tigation cannot be good news for Ameri-
can, Delta and United in their campaign 
against the Gulf carriers and NAI—of-
ficially based on alleged state subsidies 
and work practices, respectively. “The 
Justice investigation is a distraction,” 
says one source. 

COMMERCIAL AVIATION

Has there been illegal capacity coordination between  
the big four U.S. carriers?  Most observers say  
that is highly unlikely. 
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As of now, the Justice Department 
has confirmed only that there is an in-
vestigation, but not indicated exactly 
what it is about or what triggered it. The 
department is looking into “possible 
unlawful coordination” among the car-
riers and wants to see documentation 
relating to capacity planning, meetings 
with analysts or  executives of other air-
lines. The Justice Department has sent 
subpoenas to Delta, United, American 
and Southwest—and allegedly also to 
some investment houses that have been 
involved in airline discussions about ca-
pacity planning, according to industry 
sources. All the airlines have said they 
will cooperate with the investigation.

The investigation does not seem to 
touch on the big four’s open cooperation  
in their campaign against Gulf carriers. 

Furthermore, there is talk about dis-
cussions between the big four and U.S. 
airports in which the airports were al-
legedly urged to throw their support 
behind the anti-Gulf carrier effort. It 
is not clear if the alleged conversations 
were coordinated or involved threats of 
service withdrawal if the airports did 
not fall in line. Airport and U.S. airline 
interests differ greatly when it comes 
to Gulf service.

In the current Justice Department 
investigation, most observers believe it 
is highly unlikely that a smoking gun—
outright proof of collusion—will turn 
up. Rather, two words may well be at 
the center of the search: “capacity disci-
pline.” Since around 2008, all the major 
U.S. carriers have talked about their in-
tention to control capacity and not grow 
faster than absolutely justified. At that 
time, contracting capacity was the air-
lines’ answer to steeply rising fuel pric-
es. They benefited from the early cuts 
when demand collapsed as a result of 
the 2008-09 global financial crisis and  
have not deviated since from what has 
proven a pretty successful strategy—so 
successful that Wall Street is extremely 
suspicious every time an airline offers 
more seats. If there is no proof of illegal 
behavior, perhaps evidence may emerge 
of a tacit understanding among the few 
players left.

“Are public statements the equiva-
lent of an agreement?” asks aviation 
law specialist Russell Klingaman of 
Hinshaw & Culbertson LLP. “I think 
they are going to have their hands full 
if they don’t have a whistle-blower or 
there isn’t something buried in the elec-
tronically stored information.”

There is a chance the government 

will move forward with the investigation 
even if the only evidence is that airline 
executives signaled each other through 
media interviews, conference speeches 
and discussions with investment ana-
lysts, says Bruce H. Schneider, an an-
titrust specialist at law firm Stroock 
& Stroock & Lavan LLP. He says the 
government might try to prove the ex-
ecutives were doing more than simply 
answering media or analyst questions 
when they were speaking publicly.

“There’s a fine line between speaking 
about market conditions and company 
strategies and speaking beyond your 
immediate audience to let your com-
petitors know that you have gotten the 
message,” Schneider says.

Government lawyers likely will probe 
airlines’ actions on individual routes, he 
says. “If they can see there are reduc-
tions even in highly traveled city pairs 
that should be competitive markets, 
then maybe they are on to something, 
even just relying on the public chatter.” 

Still, it is not unprecedented for air-
lines to correspond at the highest levels. 
The last time the government sought 
airline information in such a major 
way—when it tried to stall the US Air-
ways-American merger—the Justice 
Department discovered that then-US 
Airways CEO Doug Parker had for-
warded a series of internal emails 
about pricing to Delta CEO Richard 
Anderson. Parker and other US Air-
ways executives were upset about a 
Delta promotion that offered travelers 
triple frequent-flier miles as the airline 
increased capacity. 

“Ultimately, to make sure the mes-
sage was received, US Airways’ CEO 
forwarded the email chain—and its 
candid discussion about how aggressive 
competition would be bad for the indus-
try—directly to the CEO of the rival air-
line,” the Justice Department stated at 
the time. When he received it, Ander-
son called the email inappropriate and 
referred it to his general counsel. 

Airline analyst Robert Mann says the 
industry likely learned from that expe-
rience. He doubts Parker would make 
such a mistake again and notes that An-
derson would probably not correspond 
with other carriers, if only because of 
his 2010 response to Parker. United 
Airlines CEO Jeff Smisek is a Harvard-
trained lawyer and unlikely to make 
such a detrimental mistake, Mann says.

“I would be astonished if they found 
anything that looks like formal coordi-
nation because it is not needed,” says 

Michael E. Levine, a research scholar 
and senior lecturer at the New York 
University School of Law who is also 
a former senior executive with Con-
tinental Airlines, New York Air and 
Northwest Airlines, and one of the key 
figures in U.S. airline deregulation. He 
says consolidation has created three, 
and arguably almost four, large airlines 
in the U.S. that are very similar. “The 
players are conscious of each other,” 
he says. “The more identical their situ-
ation is the more identical their incen-
tives are.”

Pricing and capacity decisions could 
be made like this: “Three players of the 
same size discover [competitors’] be-
havioral patterns by experimentation,” 
Levine says. “You begin to guess what 
the reaction will be and behave accord-
ingly. You don’t have to call each other 
like Bob Crandall did.” Crandall, Ameri-
can’s former CEO, famously telephoned 
Braniff CEO Howard Putnam in 1982 to 
suggest both airlines raise their fares.

Levine argues that until the 2013 
merger of American-US Airways, there 
were airlines of different sizes and in-
centives in the U.S. domestic market 
making it a lot more difficult “to pre-
dict what the other guy would do.” But 
the Justice Department eventually ap-
proved the combination. The transfor-
mation of Southwest from what used to 
be a pure low-cost carrier to something 
more like a traditional network airline 
has also contributed to a more even in-
dustry. “You see an oligopoly that has 
become tighter,” Levine says.

If he and other observers are correct, 
the big four likely have acted as one 
would expect them to in an oligopoly 
without formally—and illegally—coor-
dinating capacity or fares. From a con-
sumer’s point of view, flawed economic 
and competition policy allowed mergers 
that led to an uncomfortable status quo 
for passengers. Levine sees “a failure 
not to recognize that the network air-
lines have become too identical.”

In spite of the big four dominat-
ing more than 80% of today’s market, 
Levine believes there is still hope. “We 
are a long way from a stable oligopoly,”  
he says. “Don’t assume away JetBlue, 
Alaska or Hawaiian.” He points to the 
example of Mint, JetBlue’s new upscale 
transcontinental product. “There are 
now very different views about what is 
needed to compete on transcontinental 
services,” Levine says. “Six months ago, 
it was all about scope and corporate re-
lationships. Mint has changed that.” c
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Bradley Perrett Beijing and Jens Flottau Frankfurt

Delivered in Tianjin
China places probably the last big order for 

the A330ceo in return for a completion center

A
vic would like to learn good prac-
tice for fitting cabins in airliners, 
and Tianjin’s government would 

like to see completed widebodies rolling 
out of a factory within its city limits. But 
it seems that they and China’s central 
government do not want those things 
as much as Airbus had hoped. 

China will not buy the 200 A330s 
that Airbus has been targeting—only 
45 for starters, maybe 75 and certainly 
no more. But the Tianjin completion 
center is going ahead. It will open at 
the end of 2017 with a target of deliver-
ing two aircraft a month.

Beijing may have to force reluctant 
carriers to accept allocations from 
the June 30 order for 45 A330s of the 
initial series of the type—A330-200s, 
A330-300s or, probably, a mix of the 
two versions. But Hainan Airlines and 
its affiliates will have stronger reasons 
than others for taking deliveries of air-
craft built to a design that the Chinese 
industry generally sees as outdated.

Any A330neos bought under an in-
tended option for 30 more A330s would 
be more welcome to  carriers like China 
Southern Airlines, Air China and China 
Eastern Airlines, industry officials say. 
But the order for 45 A330ceos (current 
engine option) will help Airbus keep its 
A330 production line running at the 
planned rate of six a month, says CEO 
Fabrice Bregier. As recently as 2013, 
Airbus lifted that rate to 10 a month. 

The company has faced a challenge in 
maintaining an economically fast pro-
duction rate while preparing to build 
the more attractive A330neos, hence 
the importance of the Chinese order 
for A330ceos. Not counting this order 
or a Saudia deal announced in June for 
30 aircraft, Airbus has a backlog of 168 
A330ceos. A330neo deliveries should 
begin in late 2017, and depending on 
how quickly those reach six a month, 
Airbus may now have only a few tens 
of A330ceo production slots to fill, so 
this should be the last big order for the 
A330-200 and -300. China is further ne-
gotiating to order about 75 A320-family 
aircraft, says an industry source.

The completion center will paint 
A330s, fit cabins and deliver the air-
craft, mainly to Chinese airlines but 
potentially to any Asian carrier, says 
a manufacturer spokesperson. The 
planned delivery rate implies that it 
will handle one-third of all A330s.

Airbus, Avic and the Tianjin city 
government will own the plant. Chinese 
maintenance shops already install cab-
ins in Western aircraft, but Avic does 
not. No doubt it would like to know just 
how Airbus does it, especially since the 
Chinese state manufacturer would be 
a major supplier for a proposed Russo-
Chinese widebody that would be com-
parable to the A330. The Tianjin plant 
will be able to handle both the A330ceo 
and neo, says the spokesperson. 

For more than a year, Airbus has 
been dangling that carrot before Avic 
and its government owner to secure 
a big A330 order. It has had to do so 
because, industry officials say, the 
major airlines that dominate Chinese 
commercial air transportation have 
minimal interest in enlarging their 
fleets of A330-200s and -300s. That 
does not mean they will avoid doing so, 
however. Having ordered the A330s via 
bulk purchasing office China Aviation 
Supplies, the government will encour-
age airlines to take the aircraft and, if 
necessary, direct them to do so.

Hainan Airlines and its affiliates, some 
with subsidies from local governments 
such as Tianjin’s, have rapidly expanded 
international services. They lack the of-
ficial favor enjoyed by the big three car-
riers, and are typically allowed to fly on 
routes with only modest demand. Those 
carriers therefore have more room for 
widebodies of modest capacity. Another 
motivation would be to gain official fa-
vor by taking aircraft the government is 
meeting resistance in placing. 

Hainan Airlines could accept 42 of 
the A330s for itself and its affiliates, 
says one industry source. Another says 
it would want fewer; its allocation is 
still under negotiation. According to 
a third source, Hainan wants just 20 
more A330ceos. A leasing subsidiary 
of a state bank has been interested in 
buying a few A330s, but not many, says 
another industry official.

The prospective 30 additional 
A330ceos or NEOs are covered by a 
mere memorandum of understanding 
for an options contract—an unusually 
noncommittal approach for a Chinese 
state deal. China Aviation Supplies does 
not usually take options, it just orders. 
Presumably the 30 were included in the 
Paris announcement to enhance the ap-
parent importance of a concurrent visit 
to France by Premier Li Keqiang.

China is not considering ordering 
more than 75 A330s, an industry official 
says. So the contract, even if the option 
is exercised, will fall well short of the 
sale of 200 A330s to China that Airbus 
had hoped it could secure with the help 
of the completion-center offer.

The A330 has become a common 
type in mainland China over the past 
decade, useful on congested air routes 
and for opening international ones. c

COMMERCIAL AVIATION

Hainan Airlines is likely to take 
the largest share of China’s newly 
ordered A330s.
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A
lthough billion-dollar air-

craft and engine orders 

captured most of the head-

lines at the Paris Air Show, the 

event was the stage for a multitude  

of aftermarket announcements.

For starters, Lufthansa Technik and 
GE Aviation agreed to open a GEnx-2B/
GE9X overhaul joint venture in 2018.

AAR and South African Airways 
Technical signed  to establish a joint 
venture to increase SAA’s efficiencies.

Sabena Technics received French 
Civil Aviation Authority maintenance 
approval for the Airbus A350. Build-
ing on its A380 experience, it will 
provide MRO and airworthiness man-
agement organization services for the 
new aircraft.

Hop! Air France selected Liebherr-
Aerospace to overhaul landing gear on 
its Embraer E170 and E190s.

AFI KLM E&M signed several com-
ponent support agreements, including 
with Gulf Air, Royal Jordanian and 
Transavia, as well as a GE90 engine 
service contract with Air China Cargo. 

Aero Precision and Saudi Aero-
space Co.’s logistics company agreed 
to launch a joint venture to provide 
logistics and component MRO.

Taikoo Engine Services (Xiamen), 
part of Haeco, completed its 200th 
GE90 overhaul.

IBM made a big splash on the tech-
nology side by announcing a $3 billion 
investment over the next four years in 
its Internet of Things unit to build so-
lutions for complex assets, such as air-
craft. To this end, IBM has partnered 
with Airbus to develop two versions of 
Maximo for Aviation—one dedicated 
to MRO and a broader one that works 
across an entire life-cycle of a fleet.

In addition to the IBM announcement 
and $57 billion in orders for 421 aircraft, 
Airbus revealed a new freighter conver-
sion program with Elbe Flugzeugwerke 
and ST Aerospace; an agreement with 
EasyJet to retrofit 105 of its A320s, and 
a partnership with TunisAir to estab-
lish local A320 and A330 maintenance 
training services in Tunisia.

Like Airbus, life-cycle support news 
loomed large with other OEMs, too—
more so than in previous years.

Bombardier Commercial Aircraft 

appointed Samco Aircraft Mainte-
nance as the first authorized service 
facility for its C Series family. It also 
added SpiceJet, LOT Polish Airlines 
and Falcon Aviation Services to its 
Smart Parts aftermarket support pro-
gram for Q400s.

Boeing revealed orders for 331 air-
craft valued at $50.2 billion, and talked 
about potential military upgrades.

In preparation for the geared tur-
bofan’s entry into service late this 
year, Pratt & Whitney revealed that 
it accelerated its support network 
developments for the engine—includ-
ing adding a third training facility, in 
Hyderabad, India; assembling a field 
personnel team focused on entry-
into-service readiness; creating a 
10-engine lease pool; and formally 
launching its MRO network. It also 
discussed a big data analytics project 
designed to improve predictive main-
tenance modeling.

GE Aviation and CFM, its joint ven-
ture with Snecma, unveiled $19 billion 
in orders, of which up to $5 billion is 
allocated to services. Two OnPoint 
Solutions deals alone are valued at 
$550 million each—one with Jetstar 
for GEnx-1Bs and the other with Sky-
West Airlines for CF34-8E material 
support. One of CFM’s biggest MRO 
scores in Paris is a 20-year rate-per-
flight-hour deal covering 122 Leap-1B 
engines to power Air Canada’s 61 Boe-
ing 737 MAXs.

Several of Rolls-Royce’s announce-
ments focused on aftermarket con-
tracts, too—including TotalCare 
agree  ments with Singapore Airlines, 
Thai Airways and Finnair.

Clearly, the aftermarket is moving 
to the forefront. c

—Lee Ann Shay

Aftermarket and life-cycle 

support spotlighted at Paris
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A
s airlines take delivery of a new generation of commercial 

jets, they are counting on the manufacturers’  advertised 

claims of enhanced performance, improved fuel-burn 

and greater maintenance effi  ciencies such as longer intervals 

between major checks.

“It’s a step-change in operating 
economics and system reliability with 
the new-generation jets,” says Richard 
Brown, a principal at ICF International 
in London. “As a step-change, what 
comes to mind are composites or com-
plex metal alloys, bleedless engines, 
advanced avionics suites, connectiv-
ity, health monitoring equipment, 
and more electric systems, such as 
brakes or fl ight control actuation. For 
the MRO industry, it will be a game 
changer—over time.”

In order to appreciate  such changes, 
it is necessary to view these new air-
craft from the perspective of airlines’ 
performance expectations. 

For Zurich-based Swiss Interna-

tional Air Lines, introduction of  the 
Bombardier C Series will mean sig-
nifi cant improvements over the car-
rier’s 18 aging Avro RJ100s slated for 
retirement. Swiss International has 
30 on order, of which the fi rst 10 will 
be the 125-passenger CS100, with the 
CS100 and the larger  160-seat CS300 
under consideration for the remainder. 
Deliveries are scheduled to commence 
in the fi rst half of 2016.

“The C Series will consume up to 25% 
less fuel per passenger-kilometer than 
the Avro RJ100, and cut our annual car-
bon dioxide emissions by around 90,000 
tons. This is the equivalent of the CO2
emitted by 7,000 Zurich-London City 
fl ights,” reports Peter Koch, Swiss In-

Paul Seidenman and David J. Spanovich San Francisco

Aircraft 
Reliability
What airlines and MROs expect 

from the next  generation of aircraft

ternational’s C Series project leader, 
commander and C Series fl eet chief.

In a further comparison to the 
RJ100, Koch says that its fl eet under-
goes heavy maintenance about every 
1.5 years, depending on flight hours 
and cycles. “Since we will constantly 
monitor the system status of the 
C Series through the AHMS [aircraft 
health monitoring system], the on-
wing time of parts and systems can 
be drastically increased,” he explains. 
“We expect that with a well-balanced 
maintenance program, the C Series 
will have to undergo heavy mainte-
nance only after 8 years—having the 
aircraft in for  [light ] maintenance ev-
ery 14 days for one night.” 

The AHMS, Koch adds, will re-
port the status of 34 main systems 
with about 5,000 parameters, on the 
ground and airborne, allowing the 
maintenance control technicians to 
start analyzing problems immediately.

“Once landed, and confi rmed by the 
pilot, the technicians will be ready at 
the gate with the correct spare part 
and repair documentation. Through 
optimized access panels, the techni-
cians will be able to remove over 70% 
of line replaceable units within 15 min., 
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A CS100 at the OEM’s Mirabel factory near Montreal, in 
the livery of launch customer Swiss International Air Lines.
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giving us better dispatch reliability,” 
reports Koch.

Computer-based health monitoring 
systems are one of the keys to greater 
maintenance efficiencies and cost sav-
ings that should accrue from the new 
Boeing 737 MAX, according to Jon 
Stephens, director of fleet transactions 
for 737 MAX launch customer South-
west Airlines in Dallas. “The aircraft 
is smarter, and comes with a secure, 
onboard network file server that will 
perform many of the aircraft’s self-
diagnostics,” he notes.

As Stephens points out, mechan-
ics will be able to download data onto 
a portable device and obtain a much 
more comprehensive overview of the 
maintenance status of the aircraft’s 
components. “The mechanics will be 
able to see more fault indications of 
components before an actual failure 
takes place,” he says.

Southwest has 200 737 MAX jets 
on firm order, of which 170 are the -8 
series, and 30 the -7. Another 191 are 
option positions that can be exercised 
for either model. 

Using the currently operated 737NG 
family for comparison, Stephens says 
capturing data from that airplane’s 
health monitoring system is a more 
time-consuming, manual process. 
“We’ll be able to capture more data, 
and generate reports on that data, 
much faster, on the MAX. By tracking 
more [line-replaceable units] and other 
systems, we will get considerably more 
trend-monitoring data, which will re-
ally increase reliability,” he explains.

With first deliveries starting in 
the third quarter of 2017, Stephens 
explains that the 737 MAX is part of 
Southwest’s modernization strategy, 
which includes bringing new technol-
ogy and efficiency into the fleet. In fact, 
once the 737 MAX fleet matures, the 
carrier expects that it will equal the 
technical dispatch reliability rate of its 
737NGs. That rate runs “north of 99%,” 
predicated on a daily system average 
utilization of approximately 11 hr., he 
says.

“Although there are some basic dif-
ferences, such as the engine and avion-
ics, the 737 MAX is the same airplane 
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as the 737NG from a structural and 
design standpoint,” Stephens notes. 
“Southwest, and other 737NG opera-
tors, regularly work with Boeing to 
improve the efficiency of maintenance 
intervals on component and airframe- 
related tasks as the reliability of these 
systems continues to improve. Any 
changes to maintenance intervals that 
Boeing will be able to certify for the 
737NG should automatically roll over 
to the 737 MAX.”

Based on Stephens reports that 
what Boeing has told Southwest, 
component and airframe maintenance 
scheduling will be essentially identi-
cal for both 737 families. However, he 
adds that he has not yet seen the OEM 
maintenance planning documents to 
confirm that.

JetBlue Airways also looks forward 
to experiencing a similar high level 
of reliability with its coming Airbus 
A320neo fleet as it has with its cur-
rent A320ceo (current engine op-
tion) aircraft. With 25 A320neos and 
45 A321neos on order, deliveries will 
run from 2018 through 2023, to cover 

Celebrating      
better airports

www.interairport.com/europe

6 – 9 October 2015
Munich Trade Fair, Germany

20th International Exhibition for Airport Equipment, 
Technology, Design & Services

20th anniversary – inter airport Europe 

Excellence for the airport industry

A
c

c
re

d
it

e
d

b
y
 A

F
R

A

DISASSEMBLY

RECYCLING

Worldwide Aircraft  
Disassembly & Recycling 

www.aircraftdemolition.com 

+1 (952) 224-2424

Mobile Aircraft Disassembly

Mobile Aircraft Recycling

Dual AFRA Accreditation

FAA Licensed Technicians

Hull Recycling Credit

Custom Recycling Programs 

 
 

CALL NOW
for mobile worldwide support. 



MRO Edition AIRFRAMES

MRO6 AVIATION WEEK & SPACE TECHNOLOGY MRO EDITION JULY 20-AUGUST 2, 2015 AviationWeek.com/MROedition

lease returns and expansion plans.
“Our technical dispatch reliability 

rate for our classic A320 fleet is glob-
ally competitive,” says Tony Lowery, 
JetBlue’s vice president of technical 
operations. Daily fleet utilization at 
JetBlue, he reports, normally averages 
as much as 12.5-12.9 hr. in July, the air-
line’s peak flying month.

According to Airbus data, the global 
technical dispatch 
reliability rate for 
the A320neo fam-
ily averaged 99.4% 
in 2014. For July 
2014, the global av-
erage was 99.38%. 
Lowery declines 
to give the specif-
ic JetBlue techni-
cal dispatch reli-
ability rate due to 
variable underly-
ing assumptions, 
but he expects to 
see an improve-
ment with the 
 A320 neos, as with 
any new-genera-
tion aircraft.

A m o n g  t h e 
contributors to 
a higher reliability rate, Lowery cites 
the Pratt & Whitney PW1100G-JM 
geared turbofan engine, which, he 
notes, is fabricated using the lat-
est manufacturing techniques and 
has fewer moving parts that can fail. 
“That engine, in combination with the 
aircraft’s wingtip-mounted sharklets, 
is expected to provide a conservative 
11-14% fuel savings.”

Another major reliability enhance-
ment will be to the bleed air system, 
which, according to Lowery, has his-
torically not been trouble-free between 
scheduled maintenance intervals. 
“Because of the high amount of usage, 
components can fail at any time, based 
on reports we receive from technicians 
in the field,” he says. “Airbus has told 
us that they have made enhancements 
to the bleed air components to improve 
reliability.”

Lowery says that a more robust 
main and nose landing gear has been 
designed to allow longer intervals be-
tween overhauls. “It’s about a 10-year 
calendar limit between overhauls on 
the A320 classics, but Airbus has ex-
tended that to 12 years on the NEO,” 

he explains. “Airbus is also seeking ap-
proval to extend the period between 
major airframe checks to 36 months, 
from the current 24-month calendar 
limit on the A320 classics. That will 
give us another year of utilization be-
tween base maintenance events.”

Germany’s Lufthansa is finding 
levels of reliability with its 19 Boeing 
747-8s that are similar to its 747-400s, 

which are being replaced. According to 
Nico Buchholz, Lufthansa’s executive 
vice president of group fleet manage-
ment, the airline took “a low-risk ap-
proach” when it selected the 747-8, and 
it has paid off.

“It is very similar to, and fits the sup-
port infrastructure established for, the 
747-400,” he explains. “In fact, Boeing 
didn’t make any great changes unless 
they yielded significant benefits, such 
as the new wing’s greater aerodynamic 
efficiency and the new GE engines. The 
result is the 747-8’s technical dispatch 
reliability is comparable to the 747-
400’s mature reliability—which is in 
excess of 99%.”

He adds that one of the major differ-
ences between the two aircraft types is 
the engine. The 747-8 and 747-400 are 
powered by the GE GEnx2B-67 and GE 
CF6-80C2, respectively. “But the life-
cycle costs for the two engine models 
are very similar in terms of inspection 
intervals and materials, even though 
the GEnx is much more fuel-efficient 
and quieter,” says Buchholz. “If there is 
any concern, it’s the fact that since the 
CF6 is a very mature program, there 

JetBlue’s daily utilization rate averages as much as 12.9 hr. 
per day. It will replace its classic Airbus A320s like these 
with A320neos and A320ceos starting in 2018.
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Max. 

Payload (lb.)

Max. 

Passengers

AIRBUS

A319neo NA 160

A320neo NA 189

A321neo NA 240

A350-900 NA 440

A380-800 NA 853

BOEING

737 MAX 7 NA 149

737 MAX 8 NA 189

737 MAX 9 NA 220

737 MAX 200 NA 200+

747-8 Intercontinental NA 467

777-8X NA TBD

777-9X NA TBD

787-8 (GE engine) 95,500 381

787-8 (RR engine) 95,300 381

787-9 (GE engine) NA 440

787-9 (RR engine) NA 440

787-10 (GE engine) NA TBD

787-10 (RR engine) NA TBD

BOMBARDIER

CS100 32,150 125

CS300 40,900 160

EMBRAER

E175-E2 23,369 90

E190-E2 28,836 114

E195-E2 35,605 146

MITSUBISHI

MRJ90 STD NA 92

MRJ90ER NA 92

MRJ90LR NA 92

MRJ70 STD NA 80

MRJ70ER NA 80

MRJ70LR NA 80

SUKHOI

Superjet 100 

(SSJ100/95) Basic
26,985 103

Superjet 100 

(SSJ100/95) Long Range
26,985 103

Notes:

TBD = To be determined

NA = Information not available;  

OEM does not release this information 
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Engines MTOW (lb.)
Range at 

MTOW (nm)

Runway Min. Length 

at MTOW (ft.)

Max. 

Altitude (ft.)

Aircraft Intended 

to Replace

Certification 

Date/Agencies

Interval Between Checks 

(Flight Hours)

GE LEAP-1A (2) 

PW1100GJM (2)
166,400 3,750 NA 39,800 A319ceo TBD/TBD NA

GE LEAP-1A (2) 

PW1100GJM (2)
174,200 3,500 NA 39,800 A320ceo TBD/TBD NA

GE LEAP-1A (2) 

PW1100GJM (2)
213,800 4,000 NA 39,800 A321ceo TBD/TBD NA

RR TRENT XWB (2) 606,000 8,000 NA 43,100 NA
9/30/2014 EASA 

11/13/2014 FAA 
NA

RR TRENT 900 (4) 

GE/PW GP7200 (4)
1,235,000 8,500 NA 43,000 NA

12/12/2006 

FAA/EASA
NA

GE LEAP-1B (2) 159,500 (a) 3,850 NA TBD 737-700 2019/TBD NA

GE LEAP-1B (2) 181,200 (a) 3,660 NA TBD 737-800 2017/TBD NA

GE LEAP-1B (2) 194,700 (a) 3,630  NA TBD 737-900ER 2018/TBD NA

GE LEAP-1B (2) TBD (b) 3,265 NA TBD NA 2019/TBD NA

GE GEnx-2B67 (4) 987,000 7,790 10,138 43,100 747-400 2011/FAA
(c) A Check—1,000 

(d) C Check—10,000 

GE GE9X (2) TBD 9,300+  NA TBD 777-300ER 2020/TBD NA

GE GE9X (2) TBD 8,200 NA TBD 777-300ER 2020/TBD NA

GE GEnx-1B (2) 502,500 (e) 7,835 9,350 43,100 767 2011/FAA NA

RR Trent 1000 (2) 502,500 (e) 7,835 9,350 43,100 767 2011/FAA NA

GE GEnx-1B (2) 557,000 (e) 8,190 9,650 43,100 777-200ER 2014/FAA NA

RR Trent 1000 (2) 557,000 (e) 8,190 9,650 43,100 777-200ER 2014/FAA NA

GE GEnx-1B (2) 557,000 (e) 7,000 NA TBD
777-200 777-

200ER 777-300
2018/FAA NA

RR Trent 1000 TEN (2) 557,000 (e) 7,000 NA TBD
777-200 777-

200ER 777-300
2018/FAA NA

PW1500G (2) PW1519G (2) 

PW1521G (2) PW1524G (2)
129,000 2,950 4,800 41,000 NA

2015/FAA, EASA, CAAC, 

Transport Canada
NA

PW1521G (2) PW1524G (2) 144,000 2,950 6,200 41,000 NA
(f) 2016/FAA, EASA, CAAC, 

Transport Canada
NA

PW1700G (2) 98,767 2,060 6,234 41,000 E170 E175 2020/TBD Basic-850; Heavy-8,500

PW1900G (2) 123,900 2,800 5,413 41,000 E190 2018/TBD Basic-850; Heavy-8,500

PW1900G (2) 129,411 2,000 6,168 41,000 E195 2019/TBD Basic-850; Heavy-8,500

PW1217G (2) 87,303 900 4,890 NA NA TBD/JCAB, FAA, EASA NA

PW1217G (2) 90,378 1,290 5,250 NA NA TBD/JCAB, FAA, EASA NA

PW1217G (2) 94,358 1,780 5,710 NA NA TBD/JCAB, FAA, EASA NA

PW1215G (2) 84,240 820 4,760 NA NA TBD/JCAB, FAA, EASA NA

PW1215G (2) 85,969 1,470 5,320 NA NA TBD/JCAB, FAA, EASA NA

PW1215G (2) 88,626 1,820 5,650 NA NA TBD/JCAB, FAA, EASA NA

PowerJet SaM146 (2) 101,150 1,645 5,679 40,000 NA
(g) 2011/Russian Certification 

Authority;  2012/EASA
NA

PowerJet SaM146 (2) 109,019 2,470 6,732 40,000 NA
(g) 2011/Russian Certification 

Authority;  2012/EASA
NA

Source: Manufacturers

Selected Specifications for Next-Gen Aircraft

(a) Two-class configuration

(b) Single-class configuration

(c) Or 2 months, whichever comes first 

(d) Or 2,400 cycles or 24 months

(e) Not at MTOW

(f) Estimated target date

(g) Also certified by Indonesian, Laos and Mexican civil aviation authorities
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is a lot more MRO competition avail-
able—to keep costs down—than for 
the GEnx.”

Lufthansa, Buchholz points out, fol-
lows the airframe inspection intervals 
recommended by the OEM whenever 
a new aircraft type enters service. 
Then, as experience is gained, the 
carrier works with the OEM to modify 
those intervals.

Having operated the 747-8 since 
2012, Lufthansa has found a trip-
cost advantage of slightly above 
10%—per seat—for the 747-8. “We 
predicated the trip costs of the two 
types on their longest non-stop runs,” 
Buchholz explains. “These are about 
13,000 km [8,077 mi.], such as Frank-
furt to Buenos Aires, or Frankfurt to 
Hong Kong or Singapore. Our takeoff 
weights have been determined to car-
ry the combined load of passengers 
and belly freight with cabin configura-
tion tailored to the specific markets.”

While offering carriers a number of 
operational cost advantages, the new- 
generation aircraft will change the 
MRO dynamics as they move into the 
world commercial fleet. ICF Interna-
tional’s Richard Brown cites increased 
airframe maintenance intervals among 
the reasons.

“The [Boeing] 787, for example, will 
undergo a D Check at 12 years com-
pared to every six on a 767,” Brown 
says. “The question is, will it make 
sense for airlines to perform mainte-
nance in-house and keep skilled staff 
for events further in the future, or 
should the tasks be outsourced to the 
third-party market?”

The same issue arises on the en-
gine side, according to Ken Herbert, a 
Canaccord Genuity aerospace analyst 
in San Francisco. To illustrate, Herbert 
explains that 20 years ago, the then-
state-of-the-art engines would have 
undergone four or five major shop visits 
over their lifetimes. Once those engines 
went out of warranty, which ran about 
10 years, the airlines would put the work 
out for bid. “Today, a modern jet engine 
may have as little as two to four such 
visits over its lifetime, which means it 
will be difficult for independent MRO 
shops to make a business case for post-
warranty servicing,” Herbert explains.

Deepak Sharma, director and chief 
technical officer for AJW Group in 
London, predicts that as new aircraft 

enter service, it will be harder for inde-
pendent MROs to obtain the capability 
to service the new equipment.

“I’m seeing a stronger drive on the 
part of the OEMs to keep most re-
pairs in house, with the exception of 
the airframe itself,” he notes. “That 
will be the most challenging aspect of 
new-generation aircraft aftermarket 
service for the MROs, and it will be an 
even greater challenge than it was in 
the past.”

As a case in point, Sharma reports 
that the technical manuals for the 787 
and Airbus A350 systems available to 
third-party facilities are minimal. “The 
OEMs are not providing comprehen-
sive support to third-party MROs. The 
idea is for the airlines to become more 
reliant on the OEMs for repair and ser-
vicing. What I don’t see happening—
to counter that—is the independent 
MROs trying to provide a more in-
novative level of service, which would 
be the big differentiator regarding the 
new platforms,” he says.

The main focus of the MRO indus-
try is shifting more toward software-
related issues, not only in the devel-
opment of inflight entertainment but 

Boeing 747-8s on the assembly line 
at Everett, Washington. Lufthansa 
reports that the 747-8’s technical 
dispatch reliability is comparable to 
the 747-400’s mature reliability of 
more than 99%.
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also in more proactive maintenance 
approaches, according to Volkhard 
Metzner, 747 fleet manager of key 
account management and aircraft 
engineering, at Lufthansa Technik in 
Germany. “The ‘aircraft will tell you’ 
is a huge game-changer for the MRO 
industry,” he says.

Also, the new materials being used 
on the latest aircraft entering the 
market will significantly affect their 
size and structure. “Increasing use of 
carbon-fiber reinforced plastic will re-
quire further developments in repair 
and overhaul,” adds Metzner.

But does the increasing complex-
ity and strong software focus of the 
new-generation aircraft mean that 
independent MROs will be at a major 
disadvantage compared to the OEMs 
in the repair market? Not necessarily, 
says Lufthansa Technik’s A380 fleet 
manager, Christian Rieckborn.

“Although the OEMs are making 
very strong efforts to gain market 
share, they are experiencing difficul-
ties due to the lack of their own in-
service experience. However, they have 
an advantage when it comes to intel-
lectual property,” Rieckborn argues.

Jim Sokol, Haeco America’s presi-
dent of MRO services in Greensboro, 
North Carolina, cautions that as the 
new generation of airplanes enters 
the fleet, the MRO industry needs to 
“see the technical content to help us 
understand what is needed to support 
these aircraft.

“For instance, the 787, with its com-
posite fuselage, has not gone into heavy 
maintenance yet, and consequently, 
the MROs have not yet had the op-
portunity to understand the technical 
issues with working on the new ma-
terial,” Sokol says. “Composites are 
going to drive a whole new approach 
to repair, and as an industry, we will 
have to acquire the technical informa-
tion needed to perform the repairs on 
a large scale.”

This, says Sokol, will involve not 
only investments in new equipment 
but entirely new training regimes—
which will be critical. “The big parts of 
a major maintenance visit are inspec-
tion and non-destructive testing. In the 
past, we’ve trained people to work on 
metal. Now we’re going to be doing the 
same types of inspections, but with a 
much different kind of material.” c
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Tom Pleasant London

Hifly loses Saudia as a client because of 

diplomatic faux pas in MRO facility site choice

T
he presence of a Saudia-liveried 
aircraft at Israel’s Ben Gurion 
Airport in Tel Aviv stirred up a 

brief storm of controversy in the Mid-
dle East after images of it went viral 
on social media.

The Airbus A330-300, registra-
tion CS-TMT, belongs to Portuguese 
aircraft-leasing company Hifly. The 
company had sent the jet to Israel for 
routine maintenance with Bedek Avia-
tion Co., a subsidiary of Israel Aero-
space Industries (IAI).

“[We can confirm] that the Airbus 
aircraft came to IAI facilities in order 

Political 

Repercussion

to have maintenance work due to an 
agreement IAI has with a European 
company that leases the plane to 
Saudi Arabia [Airlines, aka Saudia],” 
a spokeswoman for IAI said.

Unfortunately for Hifly, Israel and 
Saudi Arabia have severed all diplo-
matic links, related to the latter coun-
try’s role as a driving force behind the 
Arab League’s decades-long economic 
and political boycott of Israel. In fact, 
it is believed that no Saudi aircraft has 
landed in Israel since 1947, shortly be-
fore the State of Israel’s formation.

Saudia immediately canceled its 

low the carrier to train its engineers 
at home, rather than sending them 
abroad as they have done until now.

The facility is the first of its kind 
in Central Asia and one of only five 

contract with Hifly. In a statement, 
the airline said: “The company had 
been given a contract for air trans-
port, to provide Saudia with planes 
for commercial operations. The plane 
was off duty and under the manage-
ment of the holding company at the 
time when it left Saudi Arabia on May 
3, for Brussels, Belgium, for routine 
maintenance.”

Saudia said Hifly had breached the 
terms of its contract, citing paragraph 
7 of Article 8, which states that Hifly 
is committed to obtaining written 
approval from Saudia, that lists the 
airports where it is to land or the site 
slated to conduct routine maintenance.

The contract reads: “Such landing 
or operation process should take place 
in a country that shares diplomatic re-
lations with the Kingdom of Saudi Ara-
bia to enable Saudia staff and the civil 
aviation authority to conduct inspec-
tion and follow up on the maintenance 
operation at any time.”

Hifly refused to comment on the 
faux pas. c

Tom Pleasant London

A320s in Almaty
Air Astana opens first engineering  

training facility in Central Asia

K
azakhstan’s flag carrier, Air As-
tana, has taken a further step in 
its development as an indepen-

dent airline by opening an engineering 
training facility in Almaty. This will al-

in the Commonwealth of Indepen-
dent States (CIS) to be certified by 
European aviation authorities, under 
European Aviation Safety Agency 
(EASA) Part 147. It will offer training 
programs in 26 areas, together with 
a full course on Airbus A320 main-
tenance. Training will also be open 
to candidates from other carriers in 
Kazakhstan and the rest of the CIS.

“This is only the first stage of a 
much larger and comprehensive avia-
tion school we are developing,” Timur 
Yakupov, Air Astana director of train-

ing, tells Aviation Week. “At its next 
stage, we are planning for the facility 
to become certified to the EASA 66 
standard for self-training of entry-
level engineering professionals.”

Air Astana,  a joint venture be-
tween Kazakhstan’s national wealth 
fund, Samruk Kazyna and BAE Sys-
tems, operates a fleet of 30 Boeing 
767-300ERs and 757-200s, A320s and 
Embraer E190s. c

Air Astana flies Embraer E190s 
on mid-range flights with nine 
business-class and 88 economy-
class seats.

EMBRAER



and Air Canada, which sends each of its 
Boeing 787s to Kansas City for an entry-
into-service work package. Southwest 
Airlines, which has been using ATS 
since the MRO provider was Tramco, 
also signed a three-year agreement to 
use Kansas City.

The new facility, which Yerbic notes 
is handling organic growth, is expected 
to touch 40-50 aircraft in 2015, he says. 
The ramp-up means ATS is generating 
about 65% of its revenue from airframe 
MRO, engineering and component work 
making up the balance.

While the new heavy-check hangar 
is arguably ATS’s most visible move in 

Sean Broderick Miami and Washington

Smart Growth
ATS sees opportunity in airframe maintenance 

as well as diversification

A
viation Technical Services 
(ATS), continuing its diversifica-
tion, plans to have 500 employ-

ees in its newest heavy-maintenance 
facility by year-end as it grows its com-
ponent repair business and explores 
other services, its top executives say.

ATS’s Kansas City facility, which 
opened in mid-2014 and complements 
its original heavy-check operation in 
Everett, Washington, and its VIP com-
pletion facility in Moses Lake, Wash-
ington, is “off and running,” ATS CEO 
Matt Yerbic says. Announced custom-
ers include Hawaiian Airlines, which 
moved its Boeing 767 heavy checks 
to the U.S. facility from New Zealand, 

the last year, it is just part of a broader 
strategy to position the MRO provider 
for growth in a stagnant market. MRO 
demand in North America is projected 
to be basically flat over the next 10 
years, with growth coming only from  
the engine and components segments. 
Airframe work will begin to shift to 
newer, less maintenance-hungry mod-
els, and predominantly composite air-
frames will reduce touch-labor demand. 

But the fleet size in North America 
will remain substantial—second only 
to the Asia-Pacific region—so its MRO 
demand, while flat, will be considerable.

ATS, cognizant of the trends, has 
been investing in ancillary services. It 

purchased Texas Air Composites late 
last year, boosting its ability to service 
the Airbus and regional jet composite 
parts that are 70% of the shop’s work. 
The move doubled ATS’s component-
repair capabilities, which include heavy 
Boeing-centric service offerings.

ATS also is adding more full-service 
management options, such as lease- 
transfer work. Another target is small 
sub-fleets or aircraft being phased out, 
recently appointed ATS President 
 Brian Hirshman explains.

“Rather than tying up precious 
resources internally, those are good 
candidates to turn over to an MRO 
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and say, ‘Why don’t you handle these 
turnkey items, including maintenance 
programs, records, reliability, and en-
gineering,’” says Hirshman. “We’ve had 
some recent success in that area.”

While heavy airframe-maintenance 
is not considered a high-growth area, 
Yerbic is bullish on ATS’s future there 
as well. He notes the company is one 
of the few MRO providers in the world 
that has done significant 787 airframe 
work, at its Moses Lake facility. Its FAA 
Class 2 airframe rating, which allows 
work on large, primarily composite 
aircraft, is a rarity in North America. 

“Our heads are getting around com-
posite materials,” he said, pointing to 
both the 787 work and the Texas Air 
Composites acquisitions. “We’re one 
of the only MROs that have done real 
work on an 787, including major modifi-
cations.  We’re doing work on it, and we 
have people trained to do work on it.”

Aviation Week’s Commercial Fleet 
Data show North and South American 
carriers have ordered about 230 787s.

While lower oil prices have yet to un-
lock the pent-up demand for more MRO 
services that some expect, ATS can 
point to some ancillary benefits of shift-
ing fleet strategies. The lease-transfer 
work has been bolstered by older air-
craft that are now are finding extended 
service lives with other operators.

“Airplanes that would have come off 
lease and gone to the desert are coming 
off and going to somebody else,” Yerbic 
says. “The strategy to become a bigger 
player in that market is paying off.”

Unlike many other technical re-
cords-management service offerings, 
ATS can also provide full airframe 
MRO services. “We can do the whole 
program,” Yerbic notes.

The Kansas City facility is in the 
midst of a major sub-fleet integration 
program for one customer, taking used 
aircraft and putting them through a 
120-day refurbishment that readies 
them for service with their new owner.

Another potential growth area is 
component work. ATS and AJ Walter 
announced a partnership in late 2013;  
no deals have been revealed, but Yerbic 
says work is going on behind the scenes.

“They’ve helped us in Europe, and 
we’ve helped them [in North America],” 
he says. “They have a ton of inventory, 
and we have reach here in North Amer-
ica and the expertise to get the material 
in the condition that it needs to be in.” c

ATS

ATS’s Kansas City facility, including the iconic “Super 
Hangar” expansion built by TWA in 1973, has lured 

some widebody MRO work back to the U.S.





Bob Trebilcock Keene, New Hampshire

After the Merger
Consolidating supply chains after a merger looks 

simple, but the reality, is not so easy

O
n paper, one would think that 
integrating the supply chains 
for two maintenance organiza-

tions would be easy. Just look for ar-
eas where there is duplicated effort and 
inventory, rationalize those operations 
and realize the savings.

But in practice, it’s a very different 
matter. Such was the case with the 
merger of Air France and KLM Royal 
Dutch Airlines. Between them, the 
two airlines operated advanced logis-

tics platforms in Singapore and Kuala 
Lumpur, which would have seemed a 
natural for consolidation. “On paper, 
you ask why you don’t do all of the 
warehousing and maintenance in one 
facility,” says Harmen Lanser, AFI 
KLM Engineering & Maintenance’s 
components group product develop-
ment & logistics director. “In reality, 
merging those two warehouses is not 
the highest priority because we service 
different customers and different fleet 
compositions.” In fact, Lanser adds, 
from a components standpoint, “it’s 

not uncommon to have big warehous-
es that are only a one-hour flight from 
one another. Service to the customer is 
more important than the cost savings 
of consolidating the two locations.”

At the same time, AFI KLM E&M is 
looking to integrate the consumables 
used for repairs in Miami, where the 
Aero Maintenance Group (AMG) and 
Barfield both have operations. “We are 
looking for opportunities to reduce our 
safety stock because inventory could be 

moved from one facility to the other,” 
says Lanser. “In addition, you can reach 
minimum order quantities more eas-
ily if you stock for two facilities, which 
allows you to minimize overstock posi-
tions and potentially do a better job at 
procurement.”

Rationalizing two supply chains is 
an important component of any merg-
er or acquisition. In fact, the potential 
synergies from bringing two networks 
together is often a major part of the 
rationale for a merger, says Dirk de 
Waart, a partner in PwC’s transporta-

tion and logistics practice and a veteran 
of several airline mergers. “Before any 
merger, there has to be a business case, 
because the acquirer may be paying a 
premium price that they expect to make 
up in synergies,” de Waart says. “On the 
MRO side of an airline, those synergies 
are driven by the supply chain, since 
that drives 50-60% of an airline’s costs.”

The reality, de Waart adds, is not 
unlike that experienced by AFI KLM 
E&M in Southeast Asia. Initial sav-
ings are estimated based on high-level 
benchmarks and assumptions about 
routes and the composition of the fleet. 
Meanwhile, the actual work of merging 
two organizations takes time, during 
which both routes and fleet composi-
tions often change, rendering the initial 
assumptions moot. “Over time, people 
start scratching their heads, wonder-
ing how they are going to achieve those 
targets,” de Waart says.  

His advice to clients: The supply 
chain strategy should be driven by the 
long-term maintenance strategy of the 
newly formed organization. “The sup-
ply chain will follow maintenance,” he 
says. Typically, there are three oppor-
tunities for savings:

 
HUB CONSOLIDATION: While it is not 
always possible to consolidate hubs, 
savings can be realized by closing 
some hubs and concentrating work at 
a smaller network of facilities.

 
COMPONENT CAPABILITIES: Look for 
opportunities for one airline to bring 
in-house processes to its new partner 
that it might now outsource to a third 
party, like component repair. “An air-
line like American has a lot of compo-
nent capability that an airline like US 
Airways may not have had in-house,” 
de Waart says. If both partners have 
component shops, de Waart advises 
clients to benchmark their internal 
capabilities to determine which shops 
or facilities are the most competitive.

 
MAXIMIZE UTILIZATION: What if both 
airlines have the same capabilities? In 
that case, de Waart advises clients to 
look for opportunities to consolidate 
as much work as possible in a facility 
in a way that will maximize utilization. 
“If the facilities are below full utiliza-
tion, they may not be competitive but 
by bringing them together, you get a 
different level of performance,” he says.
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AFI KLM E&M

After two airlines or maintenance 
organizations merge, the supply 
chain strategy should be driven by 
the long-term maintenance strategy 
of the newly formed organization.
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The real issue, he adds, typically 

is not the nuts and bolts of who does 
what. The bigger challenge is organi-
zational (see sidebar).

While consolidating the warehouses 
may not be the highest priority for AFI 
KLM E&M, the MRO does have a num-
ber of ongoing projects in the works 
to generate savings across its supply 
chain network as it continues to make 
acquisitions, according to Lanser.

In one initiative, AFI KLM E&M is 
working with a logistics provider to de-
velop a support organization that will 
consolidate transportation wherever 
possible. In this model, parts and con-
sumables will be delivered by suppliers 
to one central hub in the middle of the 
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As a veteran of a number of MRO mergers, Dirk de Waart and his partners  

at PwC have developed seven tenets for successful integrations:

SEVEN MUSTS FOR  

SUCCESSFUL INTEGRATIONS

network for redistribution to support 
warehouses. That will enable more ef-
ficient and cost-effective deliveries.

In another, AFI KLM E&M is work-
ing on a project to create a logistics 
control tower to gain real-time visibil-
ity into the status of inventory, orders 
and shipments across the supply chain. 
In a control-tower model, a company 
communicates with its facilities, sup-
pliers, customers and third-party lo-
gistics providers through a collabora-
tion platform. The software monitors 
the performance of the supply chain 
and alerts managers when something 
is amiss, such as a late shipment or 
incomplete order.

Finally, Lanser is overseeing an ef-

fort to reduce the number of suppliers 
of rotable repair services. “We’re trying 
to combine as much volume as we can 
with a limited number of high-quality 
suppliers,” Lanser says. “That allows us 
to lower transportation costs by ship-
ments and influence the quality of the 
repair because we are a more impor-
tant customer to them.”

Lanser is personally working with 
the MRO provider’s top 10 suppliers 
to develop supply chain and support 
plans. “It is the most challenging 
part of merging supply chains and 
something that is rarely discussed at 
conferences,” he says. “But it is also 
one of the biggest opportunities to 
improve your supply chain.” c

 

Accelerate the transition: Too often, organizations 

delay the start of the transition process. PwC’s advice 

is to outline the new organizational structure on day 

one and move forward as quickly as possible.

 

Strategy before execution: Define the strategy to 

realize supply chain synergies before consolidating fa-

cilities or rationalizing inventories. The supply chain 

will follow the strategy.

 

The 80/20 rule: First and foremost, identify the 

20% of the work that drives 80% of the value by tak-

ing the time up front to understand high-value initia-

tives that are relatively easy to implement.

 

Prepare for Day 1: Make certain that basic business 

processes—like communications and payroll—are in 

place before tackling integration. There’s no bigger 

morale-killer than people not getting paid on time.

 

Communicate to all stakeholders: Remember that 

your supply chain is connected to suppliers, partners, 

unions, investors and the communities where you do 

business, and not just your internal stakeholders. Keep 

them all in the loop. 

 

Establish leadership at all levels: Uncertainty is a 

given following an acquisition. Minimize it by quickly 

appointing a leader with the responsibility to imple-

ment the integration.

 

Manage integration as a business process: Once a 

leader is in place, create an integration team from in-

dividuals who are well-connected to the organization 

and will own the process. Otherwise, you end up with 

people trying to fit their integration duties in with the 

rest of their schedule. Just as important: Identify the 

people you really want to keep on day one and then do 

what it takes to keep them on the team. c



Henry Canaday Washington

X-Ray Grating 

Interferometry

New inspection technology 

could detect small defects in composites

A
ircraft, systems and major com-
ponents increasingly are de-
signed with an eye toward how 

they will be inspected and maintained. 
In other words, the aftermarket has a 
lot to say about  production techniques .

Usually, this means aircraft systems 
or parts must be designed to minimize 
repair frequency and costs. But some-
times improvements in inspection and 
repair methods can dramatically alter 
design requirements in  positive ways. 

Nowhere is this more true and im-
portant than in the expanding use 
of carbon- fiber reinforced polymer 
(CFRP) composites in major aircraft 
structures. Boeing’s 787 and Airbus’s 
A350 are both at least half CFRP by 
weight, and regional and business air-
craft are following  this trend. Reduced 
weight,  less fuel-burn and lower oper-
ating costs are the big gains from us-
ing  composites  . But CFRPs have   other 
benefi ts, such as reduced maintenance 
and improvements in cabin comfort.

Ceramic matrix composites (CMC) in 
engine hot sections will  reduce weight 
and tolerate higher temperatures,  mak-
ing engines more fuel-effi  cient .

But CMCs are very new, and even 
airframe composites are young in 
terms of   intensive repair experience. 
Under present conservative design 
standards, composite airframe struc-

tures are about 20%  lighter than their 
metal predecessors. Theoretically, they 
 could be up to 60%  lighter, if we under-
stood their production, performance, 
inspection and repair completely.

But  OEMs cannot reach that theoret-
ical nirvana  partly because they cannot 
be absolutely sure very small defects 
will not occur in the initial manufac-
ture of composites, be missed in peri-
odic inspections   or persist after a re-
pair has been made. So for both safety 
and certifi cation purposes, composite 
parts must be designed to perform their 
functions— including very major load-
bearing ones —even with such defects.

Europe’s Evita project, conducted 
by the Swiss Center for Electronics 
and Microtechnology  (CSEM), and 
universities in Manchester, England,  
and Athens, Greece , as well as GMI 
Aero and Dassault, aims to change 
that. Evita would enable affordable 
and much more sensitive inspection of 
composite structures ,  spotting defects 
in the microscopic range that may now 
 elude common ultrasonic inspections.

Evita uses X-ray grating interfer-
ometry to measure pixel-wise refrac-
tion angles and scattering of a beam 
through inspection samples. It can 
detect much more than simple X-ray 
absorption-based images.

Evita’s actual inspection is a quick 

but complex process. The current Evita 
demonstrator  has more than 150 parts, 
fi ve motorized axes, plus an X-ray de-
tector and source.  It can inspect parts 

up to 1 sq. meter (10.7 sq. ft.), but the 
basic Evita technology could be used on 
much larger structures, up to wing size.

The demonstrator produces images 
measuring  15 sq. cm. (2.3 sq. in.) in un-
der 30. sec.,  depending on the sensitiv-
ity desired.  Inspection time increases 
linearly with the area to be inspected; 
in the future, images four times as large 
should be possible . Actual inspection 
times will vary by area and purpose 
but are expected to be much faster 
than the several days now  required to 
inspect a major composite structure by 
computed tomography (CT). 

CSEM is now benchmarking Evita 
against other inspection techniques, 
including shearography, CT and ul-
trasonic inspection. Data will be pub-
lished at the end of 2015. Senior  engi-
neer Vincent Revol expects Evita will 
be much more sensitive to defects such 
as porosity and will yield higher resolu-
tion of defect regions than low-cost ul-
trasonics. “It will be good at detecting 
micro-cracking, porosity and errors in 
composite-fi ber orientation,” he says. 
The technique also should be effi  cient 
at detecting delamination, foreign ob-
jects and areas rich or poor in resin.

The approach  appears to  spot  small 
defects much better than the aff ord-
able ultrasonics and much faster than 
CT. CSEM offers Evita inspections 
now as a service, but the next step 
will be industrializing the approach 
with a manufacturing partner. And 
CSEM wants to apply the technology 
to CMCs after its initial research on 
airframe composites is done.

How much will  Evita  help OEMs to 
 realize the potential of composites to 
lighten airframes and improve engine 
performance? Evita coordinator Anna 
Madrigal says that is a question for 
OEMs.   

CSEM will present its Evita  fi ndings 
at MRO Europe this October in London.  
Revol expects Evita  will be in use  within 
 2-3 years, at least on a small scale, and 
will be more widely deployed in 5-10 .  c 
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Evita uses X-ray grating inter-
ferometry  to measure pixel-wise 
refraction angles and scattering of 
beams through inspection samples.

CSEM SWITZERLAND



returned to form in a fraction of a sec-
ond. The radome’s structure, which pro-
tects three antennas—one for in-flight 
Internet, one for satellite TV, and one to 
offload technical information when the 
aircraft is on the ground—stayed intact.

The policy statement was sent out 
for comment until early July. The FAA 
will then review the feedback and issue 
a final version. c

Jay Pardee’s Path
Seminal contributions to aerospace’s 
progress are often easy to pinpoint: 
major flight-test milestones, ground-
breaking engineering designs, or 
market-shifting business strategies. 
Sometimes, however, they become ap-
parent only after years of small steps 
that come together to reveal a clearly 
identifiable path that led to meaningful 
change. 

Jay Pardee spent more than 40 
years laying such a path—leading to 
a safer aviation system. He was still 
making progress when he died sud-
denly on June 12 at age 68.

The former manager of FAA’s En-
gine and Propeller Directorate (EPD), 
Pardee is perhaps best known for his 
contributions as an original member 
of the Commercial Aviation Safety 
Team (CAST). He also was the driv-
ing force behind the Aviation Safety 
Information Analysis and Sharing 
program, which is helping FAA transi-
tion to a proactive, data-driven safety-
oversight approach.

His 44-year FAA career included 
serving as a dedicated member and 
tireless advocate of CAST, which cut 

the U.S. airline fatality risk 83% from 
1998-2008, exceeding its lofty goal of 
an 80% reduction. Pardee was also 
part of the CAST team that earned a 
2006 Aviation Week Laureate Award 
and the 2008 Collier Trophy.

“I believe it’s fair to say that the im-
pressive achievement in commercial 
aviation safety over the last 20 years 
is directly attributable to Jay’s work,” 
wrote Peggy Gilligan, FAA Associ-
ate Administrator for Aviation Safety 
(AVS) and CAST government co-chair, 
in a message to her staff. “His vision 
and dedication over the years forged a 
remarkable government and industry 
partnership that became the model for 
the world.”

Gilligan noted in CAST’s early days, 
many deemed the 80%-reduction 
target as “simply beyond our reach.” 
That CAST exceeded its mark “really 
defines Jay’s career: He always took 

on the impossible and 
made it possible,” she 
said.

Pardee also under-
stood the FAA’s key 
role in working with 
industry, not just reg-
ulating it.

“Jay was always 
supportive of mutu-
ally beneficial meet-
ings,”  says Sarah 
MacLeod, executive 
director of the Aero-
nautical Repair Sta-
tion Association. “He 
never dismissed the 
industry’s concerns 
or solutions merely 

because they weren’t aligned with the 
agency or his own view of a situation. 
With his ability to listen and under-
stand multiple positions, the solutions 
he endorsed were always feasible.”

Pardee’s most recent role at FAA 
was as chief scientific and technical 
advisor for vulnerability discovery and 
safety measurement programs, where 
he continued to push the boundaries of 
using data to drive proactive improve-
ments in aviation safety procedures, 
processes, and oversight.

Pardee spent most of his four-de-
cade-plus career working to make his 
industry safer. His contributions will 
pay dividends for decades to come. c

—Sean Broderick

Washington

Antenna Fixes
In mid-June, the FAA released a draft 
policy statement containing guidance 
intended to explain the certification 
criteria for antennas and other exter-
nal modifications that are becoming 
more frequent as operators embrace 
ever-more-sophisticated in-flight con-
nectivity systems.

The proposed policy statement will 
replace an issue paper—Structural 
Certification Criteria for Large An-
tenna Installations—that the agency 
used for the last decade to help indus-
try with compliance guidance.

The policy codifies several of those 
changes, including expanded bird- 
strike testing requirements. In the 
past, the FAA often accepted analysis 
in lieu of bird-strike tests in situations 
where applicants could prove that 
aerodynamics or other factors made 
a bird strike impossible. While analy-
sis can still take the place of tests, the 
agency has become far more stringent.

“Compliance with the bird-strike re-
quirements must be shown by tests, or 
validated analysis,” the policy explains. 
“The failure modes of composites 
[which the antenna covers are made 
from] in a dynamic non-linear event 
such as a bird strike are not easily 
predicted by analysis. Therefore, if 
analysis is used, it must be validated 
by sufficient testing.”

Bird-strike testing “must be consid-
ered unless it can be shown that a bird 
cannot strike the modified structure at 
any airspeed up to the speeds required 
by” Part 25 requirements, the FAA 
continues. “Probabilistic arguments 
(for example, the likelihood of impact 
based on consideration of frontal area, 
flight phase, aircraft speed and alti-
tude) are not acceptable by the FAA 
as a means of showing compliance to 
the bird-strike requirement . . . or as 
the basis for not complying with this 
requirement,” the agency clarifies.

In early 2014, LiveTV’s Ka-band ra-
dome cover, a 63.4-in.-wide X 113.7-in.-
long composite structure supplied by 
General Dynamics, became the first to 
pass FAA’s revised standards—techni-
cally a new interpretation of longstand-
ing rules—that call for the bird-strike 
test. Upon being struck by a four-lb. 
bird fired from a cannon, the radome’s 
forward section collapsed inward and 
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JetBlue’s Ka-band radome was the first to pass FAA 
interpretations of its external modification certifica-
tion standards.

S
E
A
N

 B
R

O
D

E
R

IC
K

/
A
W

&
S

T



Europe

Singular Sign-Off
The European Aviation Safety Agency 
(EASA), further simplifying the 
region’s air carrier safety oversight, 
has issued its first pan-European 
safety authorizations to non-Euro-
pean carriers operating to any of 
the 28 European Union member 
states and four European Free Trade 
Association (EFTA) countries that 
EASA oversees.

The 22 safety authorizations issued 
July 2 are the first under new Third 
Country Operators, or (Part TCO)
regulations finalized earlier this year. 
Part TCO replaces various safety 
compliance procedures handled by 
each of the 32 EASA member states 
and enables operators from outside 
the EU to follow a single process to 
gain the safety approval needed to 
serve any of the countries.

“The ‘one-stop-shop’ approach 
means cutting red tape and reducing 
administrative costs for airlines,” EU 
Commissioner for Transport Violeta 

Bulc says. “This new process will lead 
to a more streamlined and safer avia-
tion policy” in Europe, she adds. “It 
will take the safety of Europeans one 
step further by ensuring that third-
country operators flying to Europe 
match the highest safety standards, 
comparable to those the EU requires 
from European carriers.”

Part TCO introduces no new require-
ments. Rather, it follows International 
Aviation Safety Organization standards 
and recommended practices (SARP). 
It also harmonizes an approach that 
was somewhat fragmented. Until now, 
SARPs “were applied differently across 
the EU,” EASA’s Executive Director 
Patrick Ky concedes, noting that not 
all member states have the same finan-
cial and technical resources. The result: 
some civil aviation authorities have im-
plemented a more rigorous certification 
process than others, he notes.

By November 2016, all non-EU 
airlines seeking to fly to the EU will 
be required to hold an EASA-issued 
TCO authorization. Traffic rights and 
general operating permits will still be 

issued by individual member states.
Part TCO relies on a risk-based 

model using internal and external 
data sources to determine the appro-
priate assessment methodology for 
each applicant. The lower the EASA’s 
certainty about an applicant’s reli-
ability or the less credible the data 
available for an applicant operator or 
the state of the operator, the greater 
the scrutiny. Airlines deemed low-risk 
may simply undergo a desktop review; 
those that trigger higher scrutiny may 
have to participate in technical meet-
ings at EASA’s Cologne, Germany, 
headquarters.

Some 700 carriers from more than 
100 countries have applied for the TCO 
safety authorization, Ky says.

The new safety authorization sys-
tem does not apply to EU airlines, 
which are still subject to safety over-
sight and certification by national avia-
tion authorities on the basis of EASA 
standards. c

—Cathy Buyck in Brussels and 
Sean Broderick in Washington
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Renishaw’s laser melting system is a pioneering process capable 

of producing fully dense metal parts direct from 3D CAD.

From tooling inserts featuring conformal cooling, to lightweight 

structures for aerospace and high technology applications, laser 

melting gives designers more freedom, resulting in structures 

and shapes that would otherwise be constrained by conventional 

processes or the tooling requirements of volume production. It 

is also complementary to conventional machining technologies, 

and directly contributes to reduced lead times, tooling 

costs and material waste.

■ Shorten development time—be fi rst to market

■ Reduce waste and cost—build only what you need

■ Increase design freedom—create complex structures 

and hidden features

Unlock the potential of Additive Manufacturing

 Renishaw Inc Hoffman Estates, IL  

www.renishaw.com/additive







Dr. James Allen

Worker Health Is Flight Safety

I
n January 2015 the National Transportation Safety Board 
(NTSB) released its Most Wanted List. These 10 items 
highlight critical changes needed to reduce transportation 

accidents and save lives. Two in particular—“Prevent Loss 
of Control in Flight” and “Disconnect from Deadly Distrac-
tions”—attracted attention from the aviation community. Yet 
the item “Require Medical Fitness for Duty” (FFD), remark-
ably, has gone unnoticed. For the MRO contingent, this item 
is critical for flight safety.

Most U.S. MRO providers are familiar with the medical 
surveillance examination mandated under the Occupational 
Safety and Health Act (OSHA) of 1970. But the risks identified 
45 years ago are not the top concerns of today. The current 
urgency pertains to the age of the maintenance technician. In 
the U.S. a technician’s average age is 54 years, in Australia 59, 
and in Europe a relatively youthful 46. As of 2009, 19% of all 
workers were 55 years or older. By 2018 this demographic will 
comprise 25% of the workforce. 

The baby-boomer surge in older workers highlights the con-
cept of latent medical and environmental conditions (LMEC)—
red links in a chain of events that may lead to an unanticipated 
consequence. LMEC include signposts of aging such as loss of 
near vision and reduced hearing, chronic diseases like arthri-
tis, and workplace-exposure hazards—such as from bonding 
agents—that can affect lungs and other organs.

The potential of LMEC to affect aviation safety is worri-
some. More than 50% of work on aircraft involves visual in-
spection; yet by age 52, workers have lost nearly all ability for 
unaided focus on near objects. One in five individuals older 
than 60 has diabetes, a condition that destroys the nerves 
for tactile sensation. In addition, 47% of workers over the 
age of 55 have arthritis, which can affect manual dexterity. 
Composite repair is becoming common, yet refractory ex-
posures reduce hearing and tactile sensation. Diminished 
human senses contribute to risk.

Given the aging workforce and the demands of aircraft 
repair, aviation safety requires some means to detect LMEC. 
A workforce with the basic medical function to complete an 
FFD check has the physical capability to safely repair air-
craft. A properly constructed FFD exam provides reassur-
ance to the MRO that its workforce can maintain aircraft.

To paraphrase the problem: Worker health is flight safety. 
MROs must be the guardians of the worker health mantra. 
The FAA last reported on medical surveillance for mainte-
nance personnel in a 2005 report, but the agency has not 
dedicated any recent funds to explore the link of aging to 
flight safety. Public health agencies, such as the National 
Institutes of Occupational Safety and Health (Niosh), have 
provided general warnings about the aging workforce. 

Public health disciples, arising from the management of 
mass casualties in wars and epidemics, focus their resources 
on the largest work groups. Construction trades with 6 mil-
lion workers and health care with 3 million workers receive 
considerable attention. The workforce of 140,000 U.S.-certi-

fied A&P (airframe and/or powerplant) mechanics is simply 
too small for resource allocation. Private medical companies, 
which provide MROs with surveillance exams at the worksite, 
are competing for contracts and are not equipped to evaluate 
effects of aging.

Developing an FFD protocol for aviation mechanics and 
ground-support personnel is a challenge MROs can under-
take themselves. Components of the FFD exam should in-
clude vision, hearing, dexterity and toxicology evaluation. 
MROs should not retreat from this challenge simply because 
they do not have the same initials behind their names as phy-
sicians and researchers. Follow the lead of volunteer firemen; 
their fledgling effort to screen volunteers before undertaking 
community fire duties eventually resulted in an FFD exam 
protocol under the research direction of Niosh.

My suggestion starts with MROs recognizing that LMEC 
are real and worker health potentially presents an unmanaged 
risk for aviation safety. Next, form a task force to develop a 
standard FFD exam for aviation workers. The first draft will 
be cumbersome but it will generate and help guide discussion. 
More important, the focus on aviation safety will attract the 
attention of the unfunded FAA researchers and large-industry-
oriented public health professionals. The second draft will be a 
document that all MROs can use to manage the worker-health 
risk among mechanics and ground-support personnel.

Medical societies have joined together to develop standard 
treatment protocols for common diseases such as arthritis 
and hypertension. A task force of MRO providers offers the 
same opportunity for development of a uniform FFD exam 
for mechanics. Such an exam is consistent with NTSB rec-
ommendations. It provides the opportunity to manage the 
LMEC component of risk that will only increase as the work-
force ages. c

 
Dr. James Allen is an environmental medicine specialist, safety 
counselor and aviation medical examiner. He is a retired U.S. 
Navy physician.
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Given the aging workforce 

and the demands of aircraft repair, 

aviation safety requires some means 

to detect latent medical and

environmental conditions. A workforce

with the basic medical function 

to complete an FFD has the physical 

capability to safely repair aircraft
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Aircraft Tools and  
Composite Repair

N
ew aircraft designs that incorporate composite structures lower the cost of 
maintenance because corrosion and fatigue are minimized or eliminated. 
Although composites can offer cost benefits, they are susceptible to defects 

caused by impact, however; these include delaminations and disbonds. MRO com-
panies seeking to capitalize on the increasing popularity of composite structures 
in aircraft must adapt to new maintenance techniques to stay at the top of their 
game. Below are products and services centered around inspecting and repairing 
composites.

1. Non-Destructive Inspection

Company: GE Sensing & Inspection 
Technologies
Product: Bondtracer
Specifications: Although there are many 
benefits to using composite design, one down-
side is that it can be difficult to detect damage 
by visual inspection alone. GE Sensing & 
Inspection Technologies worked with Boeing 
to develop a composite inspection solution. 
If collisions with baggage loaders and other 
vehicles occur, the Bondtracer allows  airport 
crews to quickly evaluate damage to compos-
ite aircraft structures. With this tool, mechan-
ics are able to determine if the airliner can 
continue to fly or if maintenance is required 
before its next flight. 
www.ge-mcs.com

LINK# 1203

 

2. Ultrasonic Transducer

Company: Olympus
Product: 35RDC
Specifications: The handheld 35RDC from 
Olympus is designed to detect subsurface 
defects on aircraft composite structures. 
This go/no-go ultrasonic gauge finds impact 
damage on solid laminate composite aircraft 
structures and features a backlit LCD that 
displays whether the surface is “good” or 
“bad.” The tool uses an ultrasonic transducer 
with a one-button calibration. Weighing 0.24 
kg (8.5 oz.), the gadget uses AA batteries with 
a battery life indicator (typically 150 hr.) and an 
energy-saving automatic power-off feature.
www.olympus-ims.com

LINK# 457

Regina Kenney Chicago

 

3. Imaging System

Company: Imperium
Product: Acoustocam
Specifications: Imperium devel-
oped an ultrasound technology 
that helps inspect aircraft noninva-
sively in real time. The Acoustocam 
Imaging System generates current 
video images with real-time  
C- and A-scan technology. Users 
place ultrasound gel on the area 
of investigation then move the 
AcoustoCam probe to that area 
to begin imaging. Boeing includes 
the Imperium device’s ultrasonic 
imaging procedure for inspecting 
carbon-fiber-composite airframes in 
its non-destructive testing manual 
for 787 aircraft.
www.imperiuminc.com

LINK# 131
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4. On-Site Composite and  
Sheet Metal Services

Company: Delta TechOps
Product: Composite Repair Facility
Specifications: Delta TechOps offers an  
advanced aircraft composite maintenance  
and repair services. The facility provides on-site 
engineering support, aircraft-on-ground (AOG) 
event assistance and customized programs to fit 
company needs. The current composite and sheet-
metal capabilities include flight controls, nacelles, 
gear doors, and fan and inlet cowls.
www.deltatechops.com

LINK# 092

 

6. Inspection and Repair  
of Advanced Composites

Company: Ascent Aviation
Product: Composite Repair and 
Modification
Specifications: Ascent Aviation specializ-
es in inspection, repair and modification of 
advanced composite and bonded struc-
tures on aircraft. Its process for inspec-
tion includes non-destructive testing, hot 
and cold bond repairs and wet lay-ups at 
room temperature cure. Services include 
modifications and repairs on flight-control 
structures, nacelles, fans, nose cowls, 
fuselage panels, fairings, gear doors, 
interior components and floorboards.
www.ascentmro.com

LINK# 248
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7. Manufacturing Composites

Company: D-J Engineering
Product: Composites Facility
Specifications: D-J Engineering compos-
ites facility is located in Augusta, Kansas, 
and supports audits, verification and 
qualification requirements. It is equipped 
with an inert gas 7 X 24-ft. autoclave that is 
capable of processing composite assem-
blies up to 120 psi at 400F. Another feature 
of this facility is its positive pressure 80 X 
45-ft. clean room that features internal cold 
storage and computer numerical control 
(CNC) ply-cutting facilities.
www.djgrp.com

LINK# 1205

8. Composite Parts Creation

Company: Lee Aerospace
Product: Composite Manufacturing
Specifications: In a 40,000-sq.-ft. facility, 
Lee Aerospace manufactures aircraft com-
posite production parts and tools. The parts 
are created using autoclave, oven-cured 
prepreg or wet lay-up materials. Using 
Nomex, fiberglass and aluminum honey-
comb core, the company produces solid 
laminate composite parts and composite 
sandwich structures. Lee Aerospace is 
able to build composite parts using existing 
designs, modified designs, or a composite 
tooling solution. The company is Nadcap 
and ISO 9001 certified.
www.leeaerospace.com

LINK# 1206

 

5. Rapid Damage Detection Device

Company: Aerotecs
Product: RD³ Electronic Digital Tap 
Hammer
Specifications: Aerotecs’ RD³ electronic 
digital tap hammer detects voids, degradation 
and delamination in composite structures. 
It is a handheld, non-destructive inspection 
instrument that offers a numeric readout of 
delaminations in the structure. The lightweight 
hammer contains an accelerometer con-
nected by a cable to a handheld module with 
digital logic components. The tool helps lo-
cate and measure damage on composite and 
metallic aircraft structure, and monitors matrix 
degradation, delaminations and disbands.
www.aerotecs.com

LINK# 1204
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www.ADVANCEDTORQUE.com 
Phone: 860.828.1523    

MRO Links is an online service that connects buyers and sellers in the MRO industry. 
Go online at AviationWeek.com/MROLinks to browse hundreds of companies by service/product category or 
Links number attached to the featured products below. From the online platform you can see company description 
and contact information as well as request information from the company. To advertise in MRO Links, contact
Beth Eddy at 561-279-4646 or betheddy@aviationexhibits.com.

Join us OCTOBER 13-15, 2015 in LONDON, UK for Europe’s leading conference and exhibition where 
airlines, MROs, suppliers, OEMs, regulators, lessors, and industry experts converge to explore and defi ne 
the aviation maintenance industry!  MRO EUROPE is the one opportunity you have in this region to discover 
the crucial issues impacting the MRO industry today and to network with thousands of colleagues, customers, 
peers, and competitors from all segments of the business. Get your FREE exhibit hall pass now!

Visit www.aviationweek.com/events for more information, including complete exhibitor listings and MRO Links participants!

UPCOMING
MRO Links Shows: November 3-5, 2015

Singapore
January 21-22, 2016
Lima, Peru

February 3-4, 2016
Dubai, UAE

www.ajlevin.com 

Link 509Parts Distributor

A.J. LEVIN COMPANY, INC

Airbus Standard Hardware and 
Expendables Support

MRO and Airline Spares 
Worldwide Support. 
Specialty Distributor Airbus 
European Standard Hardware 
& Expendables; fasteners, 
nuts, bolts, screws, latches, 
bearings, plastics, seals & 
gaskets, electrical spares 
incl. connectors, relays, 
switches, circuit breakers, wire 
and cable management products.

www.aircraftducting.com

Link 987
Airframes • Components • Engineering • 
Military Maintenance • Paintings/Coatings

AIRCRAFT DUCTING REPAIR INC

www.agsecorp.com

Link 570
Airport Equipment & Services • Engineering • 
Ground Support Equipment • Hangars & Equipment • Tools

AGSE WESTMONT

Engine Transport Stands, 
Engine Handling and 
Engine Support Equipment

Broad Range of OEM Licensed 
Engine Transportation & Handling 
Systems. Worldwide Presence, 
AGSE & Westmont are the 
Global Leaders in the Design and 
Manufacturing of State-of-the Art 
Engine Handling Systems. Our 
GSE products are renowned for 
their Ingenuity, Durability and Ease 
of Maintenance. CFM Licensed 
Supplier for LEAP Tooling.

Repair/Overhaul, Ducts, Manifolds, 
Muffl ers & More

FAA/EASA approved 
Repair Station specializing 
in the overhaul/repair of 
metallic and composite 
ducts, tubes, manifolds, 
APU/engine exhaust and 
other components for 
large commercial and 
military aircraft.
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www.armitelabs.com

Link 1196Chemicals • Fuel/Lubricants • Painting/Coatings

ARMITE LABORATORIES INC

Anti Seize Thread Compounds 
& Corrosion Inhibitors

Armite Lubricants is your go to source
for Anti Seize Thread Compounds 
and Corrosion Protection products 
required for today’s MRO or fl ight line 
support. 

With 85+ years of industry experience, 
we are able to manufacturer Mil Spec 
materials used both commercially and 
throughout the military.

www.aviosupport.com

Link 575
Airframes • Components • Connectors/Fasteners • 
Lighting • Parts Distributors

AVIOSUPPORT

Boeing Licensee -
Factory New Distributor

Aviosupport is a distributor of factory 
new spare parts supporting the 
commercial aerospace community.  

We represent over 35 FAA/EASA 
approved manufacturers specializing 
in expendable/consumable products. 
As a Boeing Licensee, Aviosupport 
maintains a large inventory for all 
Boeing model aircraft.

www.airgroupamerica.com

Link 970

Components • Engines • Hydraulics/
Pneumatics • Parts Distributor • 
Parts Manufacturer

AIRGROUP AMERICA, INC

PMA Replacement Parts

AirGroup America, Inc. is a stocking 
distributor specializing in aero-
space high precision bearings and 
machined parts.

We have earned a great reputation 
for producing a product line of 
exceptional quality at very competitive prices. 
Our customers include MRO’s, Airlines, the US Military, 
and others.

www.aviatechnikcorp.com

Link 1061
Components • Hydraulics/Pneumatics • 
Landing Gear/Wheels/Brakes • Third Party Maintenance

AVIATECHNIK CORPORATION

World’s Leading Landing Gear MRO!

Aviatechnik is a TCCA/
FAA, EASA and Bombardier 
Aerospace ‘Class E’  Approved 
Maintenance Organization 
(AMO), dedicated to providing
our customers with Repair/
Overhaul & Lease/Exchange 
services of Landing Gears and 
smaller aeronautical components 
on different types of Business 
and Regional Aircraft.

www.aerospace.basf.com

Link 316

Advanced Materials/Composites • Chemicals •
Components • Connectors/Fasteners • 
Fuel/Lubricants 

BASF

BASF Aerospace Materials

Aerospace materials from BASF
include a broad portfolio of products
and technologies that can provide 
unique solutions across a wide range 
of applications — cabin interiors, 
structural & composite materials, 
seating components, fuel & lubricant 
solutions, coatings & specialty 
pigments, as well as fl ame retardants 
& fi re protection.

www.americase.biz

Link 755Airframes • Components

AMERICASE INC

Americase: “You Dream It, We Can Build It!”

Americase, an AS9100 
company, is the premiere 
custom container manufacturer. 

With an all-in-house engineering 
and production environment, 
Americase is uniquely adept in 
providing high quality, custom 
fabricated parts and containers 
to various industries.  If you can 
dream it, Americase can build it.
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www.coopind.com 

Link 085
Components • Parts Manufacturer • 
Third Party Maintenance

CO-OPERATIVE INDUSTRIES 

Certifi ed Wiring Harness Repair Services

If your organization is looking for 
reliable wiring harness repairs, you 
can trust in Co-Operative Industries 
Aerospace & Defense to deliver the 
results you need. 

With quality workmanship and 
responsive turn-times, CIA&D 
offers cost-effective repair options 
to airlines and MROs.

www.davidclark.com

Link 1198

Airport Equipment & Services • 
Ground Support Equipment • 
Safety/Emergency Equipment

DAVID CLARK COMPANY INC

Wireless Communication for
MRO Personnel

David Clark Series 9900 Wireless 
Headset Communication Systems 
provide maximum mobility, allowing 
personnel to communicate clearly 
with the freedom to move about 
without being tethered to the aircraft 
or related equipment during 
maintenance/repair and ground 
support operations. 

www.colonialcoatings.com

Link 1197

Engines • Heat Coating/Brazing • 
Military Maintenance • Painting/Coatings • 
Third Party Maintenance 

COLONIAL COATINGS CORPORATION

Colonial Coatings…Setting Industry Standards

We are a coating specialist 
to the aerospace, turbine 
and military industries. 
Our offerings include 
anodizing, surface sealants, 
sacrifi cial coatings and 
thermal spray.  

For over 30 years, we’ve 
been dedicated to delivering
superior quality, exceptional turn times and competitive pricing.

www.discoveryair-ts.com 

Link 305
Advanced Materials/Composites • 
Airframes • Third Party Maintenance

DISCOVERY AIR TECHNICAL SERVICES

Your MRO Solution. Your Aircraft. 
Our Priority.

Transport Canada, FAA, 
EASA, Colombian and 
Caribbean approved 
maintenance organization
that specializes in aircraft
maintenance on air-
craft types: ATR 42/72, 
Dash-8 family; CRJ 
100/200/700/900; 
Boeing 737; CL 215/415; Challenger 600; Embraer 135/140/
145/170/190, Learjet 35, King Air and Saab 340A/B

www.central.aero

Link 1008
Avionics/Instruments • Cabin Interiors • Components •
Metals • Painting/Coatings 

CENTRAL FLYING SERVICE

Central Flying Service ... 
Passion for Perfection

Central’s welding 
department offers high 
value with competitive 
pricing. Our quality and 
service is unmatched 
and we are an industry 
leader in the weld repair 
of aircraft components. 
Some repairs are heat 
blankets, bleed tubes, de-icing and pneumatic ducts, 
fl ap tracks, exhaust pipes and APU ducts.

www.championgse.com

Link 825
Engineering • Ground Support Equipment • 
Parts Manufacturer • Test Equipment • Tools

CHAMPION GSE

Split, Rollover and Ship Dolly Engine Stands

As a global leader in the 
design, development, testing 
& manufacturing of shipping 
& storage containers & 
GSE for aviation, military, 
power generation & space 
programs, our manufacturing 
capabilities cover all metal 
working  requirements for carbon steel, 
aluminum, stainless steel & other materials.
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www.hutchinsonworldwide.com

Link 129

Avionics/Instruments • Cabin Interiors/
InFlight Entertainment • Components • 
Engines • Parts Manufacturer

HUTCHINSON AEROSPACE / BARRY CONTROLS

Engine Mounts, Wire Harness
& QEC Components

Hutchinson Aerospace Overhaul and 
Repair strategically located in North 
America, Europe, and the Far East, 
including China; focusing on overhaul 
and repair of Barry and Non-Barry 
Engine Mounts, Wire Harnesses, 
QEC components and specializing in 
CFM56 and Trent 800 engines. 

www.ILSmart.com

Link 296
Advanced Materials/Composites • Airframes •
Third Party Maintenance 

INVENTORY LOCATOR SERVICE® LLC

Overhaul Your Profi t Margin 
With Help From ILS

• Advertise your MRO 
  capabilities worldwide  
• Provide price quotes 24/7/365  
• Locate MRO providers by part 
  number  
• See average cost to overhaul, 
  repair, bench check, exchange 
  items  
• Gain insight on market pricing  
• Reduce turn-around time

www.esterline.com

Link 7

Advanced Materials/Composites • 
Avionics/Instruments • Components • Hardware • 
Painting/Coatings

ESTERLINE

Trusted Brands Keep Aircraft
Flying At Their Best

Esterline Corporation is a specialized 
manufacturing company serving 
MRO needs throughout the world. 
Its capabilities include metal fi nishing, 
cockpit control systems, and aircraft 
sensors, featuring Auxitrol, Hytek, 
Janco, Korry, Mason, Norwich Aero, 
and Weston products.

www.mcgillcorp.com

Link 251Advanced Materials/Composites

THE GILL CORPORATION

Advanced Composites
Manufacturing

The Gill Corporation 
is one of the world’s 
largest manufacturers 
of honeycomb, high 
performance fl oor panels, 
cargo compartment liners 
and original equipment for 
passenger and freighter 
aircraft. The company also 
excels in many other types of reinforced plastics. 

www.harcolabs.com

Link 121
Components • Engines • Landing Gear/Wheels/Brakes • 
Parts Manufacturer • Third Party Maintenance

HARCO

A320 Landing Gear Harness Repair

Servicing both OEM & 
Aftermarket with repair, overhaul 
& replacement. Capabilities 
include repair or replacement 
hardware for the entire aircraft, 
from engine and airframe to APU, 
landing gear, ECS and all sub-
systems. Specializing in Harness 
Assemblies & Temperature 
Sensors.

www.expresscal.com

Link 1199Calibration • Test Equipment

EXPRESS CALIBRATION SERVICES

17025 Certifi ed Calibration Lab

Express Calibration is
an ISO 17025 Certifi ed 
Calibration Lab. 

Express Calibration
Services performs 
calibrations for general 
aviation, corporate aviation, 
OEM’s, FAA repair stations, 
as well as regional and air 
transport airlines.
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www.nascomponent.com  

Link 1128

Advanced Materials/Composites • Airframes • 
Components • Hydraulics/Pneumatics • 
Military Maintenance 

NAS COMPONENT MAINTENANCE INC

The NAS Guarantee: Go Above and Beyond

NAS Component 
Maintenance is an 
FAA/EASA approved 
Repair Station that 
holds ratings in Airframe, 
Accessories, Powerplant, 
Radio, Instrument, and 
Emergency Equipment. 

NAS Component Maintenance has been serving the 
Aviation Industry since 1997. A true one-stop shop.

www.mgt-group.aero 

Link 528
Hardware • Hydraulics/Pneumatics • 
Landing Gear/Wheels/Brakes • Parts Distributor

MGT AERONAUTICS

Landing Gear & Hydraulics Parts
Supplier

MGT specializes in the sales and 
distribution of landing gear and hydraulic 
components replacements parts for 
commercial, regional, and business 
aviation.   

We stock a large inventory of new parts 
primarily for the Airbus family. 

ISO9001 Certifi ed.

www.itape.com

Link 933
Chemicals • Military Maintenance • 
Painting/Coatings 

INTERTAPE POLYMER GROUP

Specialized Aerospace MRO Tapes

IPG is a US based industry leading 
manufacturer of performance 
Aerospace MRO tapes, including 
performance masking and industrial 
tapes for commercial and military.  

Our products are OEM approved 
and consistently meet the stringent 
demands of the Aerospace 
industry.

www.jetairsupport.com

Link 138
Airframes • Components • Engines • 
Military Maintenance • Painting/Coatings 

JETAIR SUPPORT INC

A Leader in Innovation

Jetair is dedicated to the support 
of commercial and military aviation, 
performing repair/overhaul of jet 
engine components for (all series) 
of the JT8D, CFM56, PW2000, 
PW4000, and TF33 family of 
engines.

www.moog.com

Link 430

Avionics/Instruments • Components • 
Military Maintenance • Parts Manufacturer • 
Third Party Maintenance

MOOG INC.

Advanced Products & Services
for Global Aerospace

Moog is the world’s 
premier supplier 
of complete fl ight 
control systems 
and critical control products.  We design, 
manufacture and provide support solutions 
for commercial aircraft, business jets, military 
aircraft and rotorcraft. We offer creative and 
fl exible solutions to meet your unique needs.

www.nladiagnostics.com 

Link 796
Advanced Materials/Composites • 
Test Equipment

NLA DIAGNOSTICS LLC

Non-Destructive Testing of 
Composite Materials

NLA Diagnostics manufactures 
fi eld portable test equipment 
for the detection of disbonding, 
delamination, and heat damage
in composite materials. 

The NLAD Cheetah™ unit 
employs impact resonance tech-
nologies to evaluate the near and 
far side damage while testing from 
the near (exposed) side.
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www.pas-technologies.com

Link 329
Airframes • Engines • Heat Coating/Brazing • 
Painting/Coatings • Parts Manufacturer

PAS TECHNOLOGIES

One-Stop Shop Adapted to
Meet Customer Needs

PAS Technologies is the 
premier special process 
integrator for commercial 
aerospace and military 
markets. 

One-Stop Shop 
capabilities include 
custom processes for engine and airframe components. 
Operational excellence in OEM and MRO solutions mean 
unsurpassed quality and value for global customers.

www.ontic.com 

Link 812

Avionics/Instruments • Components • 
Hydraulics/Pneumatics • Landing Gear/Wheels/Brakes • 
Parts Manufacturer

ONTIC

Extended Life Solutions

Ontic, a BBA Aviation company, 
provides FAA, CAAC, EASA 
Part 21 and 145 support, 
including new and serviceable 
spares and repairs for over 
4,500 maturing aircraft parts.

Its portfolio of products, licensed 
or acquired from major OEMs, 
span all major aircraft systems in 
both the civil and military markets.

www.norcomfg.com

Link 1011Hangars & Equipment

NORCO MANUFACTURING CORPORATION

World Class Door Systems 
Designed To Your Specs

Superior seals, insulation 
and maximum fl exibility 
are just a few of the many 
reasons Norco door 
systems are ideal for 
MRO facilities.  

We offer decades of 
experience in design, 
engineering and installation and use the latest BIM technologies 
to ensure a smooth and effi cient construction process.

www.nycote.com

Link 360Painting/Coatings

NYCOTE LABORATORIES

Coating/Maintenance

Our unique clear 
formula shields metals 
and other compounds 
from wear, corrosion, 
friction and conductivity. 
Its fl uid application 
eliminates pinholes 
and gives surfaces a 
void-free impervious barrier that is unattainable 
by other products.

www.odelcd.com

Link 277
Avionics/Instruments • Components • 
Third Party Maintenance

OPTICAL DISPLAY ENGINEERING

We Repair LCD Displays

Do you have a primary display (DU), 
indicator or control panel with an 
LCD display going bad? 

We may be able to provide you a 
repair/exchange instead of new. 
We repair delaminated, striped or 
shadowed displays for far less 
than OEM new price.

We have performed repairs on 
thousands of LCD’s.

Let us know your need!

www.ottoinstrument.com

Link 330

Avionics/Instruments • Military Maintenance • 
Parts Distributor • Parts Manufacturer • 
Third Party Maintenance

OTTO INSTRUMENT SERVICE INC

Otto Instrument Service - Complete MRO Services 
Commercial & Military

Founded in 1946, Otto 
Instrument Service, Inc. is a 
world leading independent 
MRO service provider, 
earning a reputation for 
providing superior overhaul, 
repair & manufacturing 
services for instrumentation, 
avionics & electrical accessories. 
Otto is a licensed & authorized Honeywell Service Center.
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GHTS

www.pemcoair.com

Link 175Third Party Maintenance

PEMCO WORLD AIR SERVICES

The Leader in MRO

The leader in maintenance, 
repair, and overhaul. 

PEMCO World Air 
Services provides quality 
workmanship at our 
FAA / EASA -certifi ed, 
U.S. service facilities 
and at our partner sites
in Southeast Asia, 
Latin America and Canada.

www.proceco.com

Link 1039Cleaning 

PROCECO LTD

Component Cleaning Systems

We design and manufacture
aqueous parts washers
to automatically clean 
components prior to MRO.   

PROCECO’s equipment 
is ideal for aircraft wheels, 
brakes, landing gear, 
engine components, thrust
reversers, and tubes. 

We’ve been serving the 
aerospace industry worldwide since 1975.

www.qwestairparts.com

Link 189Asset Management • Parts Distributor

QWEST AIR PARTS, INC

One Call, One Source, One Solution!

Qwest Air Parts is one 
of the largest global 
parts suppliers with 
more than 300 air-
frames disassembled. 
We pride ourselves on 
exceeding expectations 
through professional 
execution, and gaining 
long-term relationships 
with our customers through courteous service, 
peerless quality and honest dealings.

www.rasg.net

Link 1186
Asset Management • Leasing/Financial Services • 
Parts Distributors

REGIONAL AIRLINE SUPPORT GROUP

Commuter/Regional Spares Specialist

For over sixteen years, 
Regional Airline Support 
Group has provided the 
aviation industry with 
exceptional service, value 
and price. 

RASG has become a trusted member of the commuter/
regional market. We specialize in the ATR 42/72 and 
Bombardier Dash 8 and CRJ markets.

Please call us at 954-979-8130.

www.renishaw.com

Link 1135
Calibration/Weighing Services • Engineering •
Test Equipment • Training

RENISHAW INC

Dramatically Boost Throughput 
With REVO®

Renishaw’s REVO® is a revolutionary 
measuring head and probe system 
reducing inspection time and ensuring 
quality in the aerospace industry. 

Using innovative 5-axis measurement 
technology REVO delivers unprecedented 
throughput of diverse and complex parts 
for aerospace and defense applications. 

www.pentagon2000.com

Link 176

Avionics/Instruments • Connectors/Fasteners • 
Engines • Landing Gear/Wheels/Brakes • 
Military Maintenance

PENTAGON 2000 SOFTWARE INC 

PENTAGON 2000SQL 
MRO/ERP SYSTEM

PENTAGON 2000SQL provides
a fully-integrated system that 
supports all of the business 
software requirements of an MRO 
enterprise.  The system runs in 
the Microsoft® SQL Server 
environment and fosters compli-
ance with international regulatory 
requirements and quality standards.
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www.swunited.com 

Link 1201
Landing Gear/Wheels/Brakes • Military Maintenance • 
Painting/Coatings • Third Party Maintenance 

SOUTHWEST UNITED INDUSTRIES INC

Full Metal Finishing, Thermal Spray 
and FAA Repair

Southwest United Industries is a 
world leader in full service OEM 
and repair processing scopes;
specializing in landing gear and 
fl ight control components. 

SWU houses; NDT, anodize, 
shot peen, paint, thermal spray /
HVOF, chrome and cadmium 
plating, fi nish grinding, and other 
services in house.

www.victorvillecity.com

Link 1200

Hangars & Equipment • Painting/Coatings • 
Supply Chain/Logistics • Test Equipment • 
Third Party Maintenance

SOUTHERN CALIFORNIA LOGISTICS AIRPORT

A World of Opportunity

Located 90 minutes from 
Los Angeles, Southern California 
Logistics Airport (SCLA) is a 
5,000-acre, all-commercial 
aviation hub and industrial park
in Victorville, CA. 

SCLA is home to world-class 
companies, making it an epicenter 
of development for manufacturing,
logistics and aerospace 
opportunities.

www.rfsystemlab.us

Link 874
Engines • Hardware • Military Maintenance • 
Test Equipment • Tools

RF SYSTEM LAB

Aviation-Ready Video Borescope

RF System Lab is a worldwide 
leader in video borescope tech-
nology. Perfect for inspecting: 
aircraft turbines, all PT6 engines, 
FOD inspections, gear boxes, 
recip engines, air frames, rotor 
blades, helicopter maintenance, 
and more! Visit our booth for 
information about our FREE 
on-site demo program.

www.radome.com

Link 881Advanced Materials/Composites • Painting/Coatings

SAINT-GOBAIN

Saint-Gobain: Aerospace Innovation

Norton Abrasives: grinding, 
forming, fi nishing, MRO, 
and engineered solutions.     

Performance Plastics: 
radomes and composite 
structures – design, manu-
facture, certifi cation, and 
repair. Specialty fi lms and 
tapes for composite molding.

www.seica-na.com

Link 966Test Equipment

SEICA INC.

Repair & Reverse Engineering
with Pilot V8

Leading provider of automated 
test & laser selective soldering 
solutions. Seica has provided 
legacy solutions with software 
TPS program converters for 
many obsolete test systems. 
A supplier to the TPS & repair 
market, the Pilot fl ying prober can 
regenerate lost data & validate IP 
infringements. 

www.sherwoodaviation.com

Link 424

Avionics/Instruments • Engines • 
Hydraulics/Pneumatics • Landing Gear/
Wheels/Brakes • Military Maintenance

SHERWOOD AVIATION

Component Repairs, Overhauls, 
Sales & Exchanges

Since 1991, Sherwood 
Aviation has been a 
World Class provider 
of component Repairs, 
Overhauls, Sales & 
Exchanges, serving 
Commercial, Military & 
Regional, Fixed Wing & Rotary Wing Aircraft. 

Certifi ed Woman-Owned Small Business, CAGE Code 3EM37, 
FAA OOWR599L, EASA.145.4866, ISO 9001:2008.
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www.txps.com

Link 1202
Components • Fuel/Lubricants • Hydraulics/Pneumatics • 
Military Maintenance • Third Party Maintenance 

TPS AEROSPACE

Pneumatic/Fuel Component Repair 
and Overhaul

TPS Aerospace is an 
FAA Repair Station with 
high fl ow, high heat 
pneumatic capabilities 
including all starters, 
ACMs, PDU’s, cooling 
turbines & valves for military/commercial aircraft. 
TPS also has capabilities for most submersible & engine 
driven pumps, APU fuel control, & general fuel accessories.

www.stsaviationgroup.com

Link 213

Components • Engineering • 
Parts Distributor • Parts Manufacturer • 
Recruitment/Personnel

STS AVIATION GROUP

Turnkey Solutions to Keep You Flying!

Whether you’re looking for 
aviation mechanics, engineers, 
line maintenance support or the
aircraft and engine components 
needed to keep you fl ying, STS 
Aviation Group dedicates itself to
taking your business from where it
is now to where it needs to be.

www.srtorque.com 

Link 1191Calibration/Weighing Devices • Test Equipment • Tools 

STURTEVANT RICHMONT

The Tools You Trust

When lives are at stake, people 
depend on Sturtevant Richmont 
torque tools as the backbone 
of quality and safety. 

The most accurate, reliable and 
durable torque tools and calibration 
instruments have always been built 
in our factories. Sturtevant Richmont: 
The tools you trust.

www.taesl.com

Link 220Engines • Third Party Maintenance

TEXAS AERO ENGINE SERVICES LLC

Over 15 Million Hours Experience
of Aero Engine Overhaul

TAESL provides full engine
test and overhaul services for 
the Rolls-Royce RB211-535 
and Trent 800. At our world-
class facility located in Fort 
Worth, Texas, we offer tailored 
repair solutions for individual 
engines and pride ourselves 
on delivering exceptional 
quality and service for every 
customer.

www.timken.com/mro

Link 223
Components • Landing Gear/Wheels/Brakes • 
Parts Manufacturer

TIMKEN 

FAA-Approved Replacement Parts,
Bearing Repair

Timken Aerospace 
Aftermarket provides a 
new category of aftermarket 
support that leverages the 
technical expertise and 
application experience of 
the company. Our customer- 
driven offering provides 
FAA-approved replacement 
parts and bearing repair. 

www.standardaero.com

Link 443

Airframes • Avionics/Instruments • 
Cabin Interiors/InFlight Entertainment • 
Components • Engines

STANDARDAERO

An Independent Provider of 
Aerospace Services

StandardAero is one of the 
world’s largest independent 
providers of engine and
airframe maintenance, 
repair and overhaul, component repair, engineering 
services, cabin management and paint applications. 

We serve business aviation, commercial, military, VIP, 
helicopter and industrial power customers. 
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www.unitronlp.com 

Link 877
Airport Equipment & Services • Ground Support 
Equipment • Military Maintenance • Test Equipment

UNITRON POWER SYSTEMS

400Hz & 28VDC Solutions

Dallas, TX – Unitron is a leading 
manufacturer of solid-state 
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An unbeatable Maintenance combo heads to Miami
The 11th Maintenance Cost Conference (MCC) and the fi rst World Maintenance Symposium (WMS) join forces this 
year in Miami, Florida, September 23-24, 2015. Focused on innovative cost reduction and productivity improvement 
solutions, the MCC highlights best practices and success stories from actual airline case studies. The WMS features 
plenary sessions, a look at what’s ahead for the MRO segment and a two-track program: Dispatch Reliability and 
Human Factors, and Cabin Maintenance. 

Join us as we tackle the complexities of modern aircraft maintenance in this unbeatable cross-sector event. 

Airline delegates working in any function within the Engineering & Maintenance/Technical Operations and Finance 
qualify for complimentary admission.

Find out more 
www.iata.org/mcc-wms
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WE’RE BAE SYSTEMS – 
THE PEOPLE AND PRODUCTS   
THAT KEEP YOU FLYING.
From smart engine controls to state-of-the-art flight controls and flight 

deck systems, to a leaner and more connected cabin system, you can 

count on our service and support to keep you flying.

Learn more at: www.baesystems.com/commercialsupport
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Adrian Schofi eld Auckland

ANA and JAL are both upgrading 

their fl eets, although network 

philosophies diff er

T
he Tokyo network plans of Japan’s two major airlines 
highlight their contrasting approaches to international 
growth. While All Nippon Airways (ANA) remains in 

expansion mode, Japan Airlines (JAL) is following a much 
more cautious strategy.

ANA is launching new long-haul routes from Tokyo’s Nar-
ita Airport this year, in recognition that demand opportuni-
ties lie in the international market rather than the relatively 
stagnant domestic sector. JAL, however, is continuing the 
network constraint that has been a feature since its emer-
gence from bankruptcy protection in 2011. One thing they do 
have in common is an infl ux of Boeing 787s playing a major 
role in their fl eet strategies.

For ANA, the Narita growth represents a switch in focus. 
Last year it concentrated on Tokyo’s Haneda Airport, tak-
ing advantage of new capacity to build up its international 
network from there. But Haneda is once again essentially 
full, so Narita is seeing more growth this year. This aligns 
with CEO Osamu Shinobe’s comments in November, when 
he told Aviation Week the carrier’s aim was to link Narita 
with more international destinations, particularly additional 
Star Alliance hubs.

So far, ANA has launched a new route from Narita to Hous-
ton on June 12 and is due to introduce fl ights from the Tokyo 
hub to Kuala Lumpur, Malaysia, on Sept. 1, and to Brussels on 
Oct. 25. This summer it is also increasing frequency on exist-
ing routes from Narita to Singapore, Honolulu and Bangkok. 
Haneda will not be completely left out, with a new Sydney 
route expected to begin either late this year or early 2016.

The fl ights to Houston and Brussels both take advantage 
of Star hubs. Houston is a major connecting base for United 
Airlines, and will give ANA traffi  c feed from the southern 
U.S., Mexico and other Latin American markets.

Brussels is expected to be a strong market in its own right 
and will also be a good connecting point. An ANA spokes-
man says the airline is working on a code share agreement 
with Star carrier Brussels Airlines, which could include the 
Belgian airline’s fl ights to Africa as well as European destina-
tions such as Milan, Vienna, Geneva and Barcelona, Spain.

ANA has generally tried to concentrate its European 
fl ights at Haneda and its North American fl ights at Narita, 
since there is greater demand for connections to Asia from 
the North American fl ights. However, ANA still has some 
European services at Narita, such as its Dusseldorf, Germany 

route, and the new Brussels fl ight.
For the current summer schedule season, ANA is operat-

ing 280 international fl ights a week out of Narita, up from 
245 in 2014. At Haneda, the carrier has added only two more 
international fl ights to the 161 it had in the previous summer 
season. This increase is welcome for Narita, which has lost 
traffi  c due to overseas airlines reducing service and Japanese 
carriers moving fl ights to Haneda.

JAL is not growing its international network to the same 
degree as ANA. It has not added any new international 
routes from Tokyo in the fi rst quarter of the current fi scal 
year—which began April 1—and has so far not announced any 
overseas routes to launch later this year. Its weekly total of 
277 international fl ights at Narita and 119 at Haneda remains 
unchanged from last summer.

A JAL spokesman says the carrier is considering some new 
international routes, but no decisions have been made yet.

Haneda was also a focus for JAL the previous fi scal year. 
During that period JAL moved three international routes 
from Narita to Haneda and added two at Narita, cutting its 
international routes from Narita by one overall. At the same 
time it boosted Haneda’s international routes by four, includ-
ing those switched from Narita.

Aside from network changes, both carriers are giving their 
international operations a fresh look, thanks to Boeing 787 
deliveries. They already are among the world’s largest 787-8 
operators, and have now begun incorporating the stretched 
-9 version.

JAL took delivery of its fi rst 787-9 in early June, and it 
entered service on its route between Tokyo Narita and Ja-
karta, Indonesia, on July 1. The carrier has 20 of the -9s on 
order, although it has yet to confi rm when the next one will 
be delivered.

The airline expects to receive a total of three -9s by the end 
of its fi scal year on March 31, 2016, and eight through March 
2017. All will be used on international routes.

JAL has been taking delivery of the -8 version of the 787 
since 2012. It has now received 21 of the 25 it ordered, and 
the remainder are due by the end of March 2017. At that 
point the carrier will have a total of 33 787s of both types. 
Since the airline is not growing its international network or 
fl eet signifi cantly, the 787s are largely replacing aircraft be-
ing phased out.

The JAL 787-9s will be confi gured with 195 seats, compris-
ing 116 in economy, 35 in premium economy and 44 in busi-
ness class. The carrier’s -8s have 161 seats: 88 in economy, 35 
in premium economy and 38 in business class.

ANA, meanwhile, has the largest 787 fl eet of any airline, 
with 36 of all types. It has taken delivery of 33 of the 36 787-8s 
on order and three of its 44 orders for -9s. The fi rst two -9 
deliveries were in domestic confi guration, and the third was 
for international service and deployed on the Tokyo route. c

 Tokyo Tactics 
ANA and JAL are boosting their already extensive 

787 fl eets with deliveries of the -9 version.
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Brian Sumers Los Angeles

Outward Bound
 Air Canada looks to move beyond its North 

American base with a modernized 787 fl eet 

COMMERCIAL AVIATION

40    AVIATION WEEK & SPACE TECHNOLOGY/JULY 20-AUGUST 2, 2015 AviationWeek.com/awst 

F
ew North American carriers have 
been as aggressive as Air Canada 
in the past three years. It has cre-

ated a new low-cost subsidiary, added 
capacity, modernized its fleet with 
Boeing 787s and upgraded its mainline 
onboard product. 

But airline executives say they are 
just getting started in restoring Air 
Canada as one of the premier carri-
ers in the Americas. Even as it tries to 
withstand a challenge from domestic 
competitor WestJet Airlines, the com-
pany is thinking globally, telling inves-
tors in June it soon will add long-haul 
international routes and increase its 
share of U.S. sixth-freedom traffi  c. Air 
Canada predicts it can return 13-16% 
on invested capital between 2015-18, up 
from the airline’s earlier target, set in 
2013, of 10-13%. It says it exceeded its 
earlier goal. 

Acknowledging not all routes will 
be viable, executives in early June  out-
lined a slew of new cities the airline is 
considering, including Melbourne, 
Australia; Auckland; Bangkok; Mum-
bai, India; Sapporo, Japan; Johannes-

burg; and Moscow. Brisbane, Australia 
was also on that list, but Air Canada 
decided on July 8 to officially add it 
to the network, and fl ights will begin 
in June 2016. “Each new route must 
contribute to profi tability,” CEO Calin 
Rovinescu told investors. “That is our 
focus, not market share gain.”

Flights within North America now 
account for about 45% of Air Canada’s 
network, a percentage that has held 
steady since 2011. But by 2018, those 
fl ights will constitute just 38%. Much of 
the growth abroad will be concentrated 
in the Pacifi c region, while the airline 
shrinks within Canada and stays about 
the same size in the U.S. Portions of the 
network dedicated to transatlantic and 
Latin American fl ights will also grow 
slightly, the company told investors. 

To Ben Smith, Air Canada’s presi-
dent for passenger airlines, expand-
ing abroad is a logical next step, since 
the carrier is now on strong fi nancial 
footing.  During a recent interview in 
Miami, Smith reminded Aviation Week 
that the airline and its 2001 merger 
partner, Canadian Airlines, histori-

cally fl ew to many of the world’s most 
important cities. Those markets—and 
more —are back on the table. 

“Who would have thought we would 
be going to Dubai? Or Delhi?,” Smith 
says, naming two new routes that be-
gin in November 2015 from Toronto.

For these routes to work, Air Canada 
says it probably must increase its share 
of U.S. sixth-freedom traffi  c. The airline 
believes its Toronto hub is well-placed 
to attract connecting U.S. traffi  c, espe-
cially from smaller cities, such as India-
napolis; Pittsburgh; Nashville, Tennes-
see; St. Louis; and Syracuse, New York.

Since 2010, the company has in-
creased sixth-freedom revenue by 
more than 75%, or about CA$250 mil-
lion ($202.88 million). But it carried 
only about 1.9 million sixth-freedom 
passengers in 2014, and even though 
its international-to-international con-
necting traffi  c increased by 23% last 
year, the airline is still a small player. 
Air Canada estimates its share of 
such traffi  c is about 0.8%, ranking it 
well behind British Airways (5.5%), 
Korean Air Lines (2.5%) and Air 
France (2.4%). 

Offi  cially, the carrier predicts it can 
increase its share to 1.5%, which would 
equate to 1.68 million new passengers 
worth an additional CA$605 million 
in annual revenue. But Smith says 
that with both subsidiary Air Canada 
Rouge and mainline, the carrier might 
be able to reach 2.5% share.

Air Canada plans to use many of its new Boeing 787s to 
open new markets, including New Delhi and Dubai.

AIR CANADA



add a long-haul route if it ended an-
other. Now, however, the airline has 70 
widebodies, giving it more fl exibility. 
By 2018, the company says it could 
have as many as 100, though that as-
sumes the airline will retain 16 of its 
oldest Airbus A330s and Boeing 767s. 
If business suff ers, executives say they 
can easily jettison the older aircraft.

There is also the matter of playing 
off ense against WestJet. Air Canada 
has a successful track record of com-
peting against that carrier in North 
America, mainly with its Rouge brand 
fl ying densely confi gured Airbus nar-
rowbodies. But WestJet will soon start 
fl ying four 767s, all former Qantas air-
craft, and it plans to fl y them interna-
tionally next year. This is no surprise 

to Air Canada, which said in June it 
had already transferred 13 767s to 
Rouge, with plans to add 12 more by 
2017. But the fresh competition will 
nonetheless be a test. 

In June, the carrier showed what 
its long-term international strategy 
against WestJet might look like when 
it said Rouge will fl y between Toronto 
and London’s Gatwick beginning in 
May 2016. The announcement came 
10 days after WestJet said it would 
make Gatwick its fi rst international 
767 destination next spring. WestJet 
has not said from where in Canada it 
will fl y from, or how many fl ights it 
will add, but presumably Toronto will 
now be a more diffi  cult market for it 
to enter.     c 

Tony Osborne London

Heathrow expansion may be the unanimous 

choice of the Airports Commission, but the 

hurdles toward growth are immense

Growing Pains

L
ondon’s Heathrow Airport may 
have won its fi rst battle toward 
getting a new runway, but it is 

far from winning the war.
The U.K. Airports Commission’s 

unanimous decision to select the 
£15 billion ($24.3 billion) northwest 
runway option proposed by Heath-
row’s owners was hardly a surprise, 
and airport managers hope the fi rst 
shovels could be in the ground in 
2020 with the new runway opened 
fi ve years later.

However, the decision will likely 
provoke arguments from politicians 
and campaign groups who have al-
ready promised to disrupt or prevent 
the project from going forward.

Just a day after the July 1 decision, 
a protester blocked the main access 
tunnel leading to two of the airport’s 
terminals, creating chaos for passen-
gers. This may just be the beginning.

Commission Chairman Sir Howard 
Davies used the report to urge the 
Conservative government to make 
an early decision on the commis-
sion’s recommendations. He says any 
further delay would be “increasingly 
costly” and could be seen, both na-

“We are sitting on the largest and 
most sophisticated market in the 
world,” Smith says of the U.S. “Up 
until now, we have not taken advan-
tage of that position from a global 
perspective.”

Boeing 787s will help drive this 
strategy. As of June, Air Canada had 
eight, all 787-8s, and while Smith says 
the smaller Dreamliner is a strong air-
craft from a trip-cost perspective, the 
airline is bullish on the 787-9. It expects 
to take 29 of those, and early routes 
will include New Delhi and Dubai.

Longer term, the carrier is looking 
toward China, having reached a memo-
randum of understanding late last year 
on a joint venture with Air China. “We 
think because the market is growing it 
will be a great way for us to get a fi rst-
mover advantage,” Smith says. Air Can-
ada does not fl y beyond Shanghai and 
Beijing, but that could change. “It is still 
very tough,” he says. “But I don’t think 
that’s forever. There are more than one 
billion people there. You can’t go forever 
fl ying to two cities.”

While financial considerations 
were previously an issue—as recent-
ly as 2012 some analysts wondered 
if Air Canada would have to file for 
bankruptcy for a second time in nine 
years—Smith says the airline was also 
limited by a lack of widebody aircraft. 

Between 2004-12, Air Canada had 
an average of 56 widebodies per year, 
and during that period it could only 

tionally and internationally, “as a sign 
that the U.K. is unwilling or unable 
to take the steps needed to maintain 
its position as a well-connected open 
trading economy in the 21st century.”

Expansion of Heathrow has always 
been a touchy subject. The airport’s 
position in the far west of London 
means that on most days landing 
traffi  c makes its approach over the 
city. While the aircraft have become 
quieter the airport has become busi-
er, making aircraft noise a more con-
stant nuisance to city dwellers. Air 
pollution and blight on home prices 
are also of concern for residents.

Prime Minister David Cameron has 
promised a decision on the Airports 
Commission’s recommendations by 
the end of the year.

On the face of it the government 
could back the plan to fulfi ll its pledg-
es to grow the economy and open up 
trade links to the world. The airport 
claims expansion could generate £147 
billion in gross domestic product-re-
lated gains over 60 years, and create 
70,000 new jobs by 2050.

Companies and industry groups 
across the U.K. say that if London 
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Tony Osborne London

Simulation program boosts capacity  

at busy London Heathrow

Big Data,  

Little Steps

COMMERCIAL AVIATION

A
t the end of March, Vietnam 
Airlines opened a new route 
from London’s Heathrow Airport 

to Hanoi and Ho Chi Minh City.
But the airline did not have to bargain or barter 

with its airline peers for slots. Instead, new technology 
developed for use by Formula One racing teams that 
incorporates data analysis and simulation brought the 
potential for the airline to gain access to the busy Lon-
don hub; and the technology could help other airlines 
and constrained airports do the same.

Airlines pay millions of dollars for slot pairs at 
Heathrow. The new slots created for Vietnam Airlines 
are the first to be generated at the airport since 1996.

These slots were made possible thanks to four years of 
research and data collection which should, by the end of this 
year, allow the busy, two-runway airport to predict issues 
such as delays and missed connections. This would, in turn, 
permit airlines to make tactical flight cancellations, nudge 
schedules and even enhance revenue opportunities.

Airport Capacity Management (ACM) is a data analytics 

and simulation system developed by U.K. air navigation ser-
vice provider National Air Traffic Services (NATS), motor 
sports firm McLaren, aviation data firm Avtech and elec-
tronics company Siemens.

Using historical data on air-traffic movements and airfield 
performance, management can evaluate how the airport per-
forms on a daily basis and assess the effects of changing the 
traffic, infrastructure, weather or operational environment 

BACALL ASSOCIATES

wants to maintain its position as a 
global trade hub, a third runway is 
essential in order to grow links to the 
world’s emerging economies.

But Cameron, who previously 
ruled out Heathrow expansion in 
2009, faces dissension from senior 
cabinet members, some of whom are 
vehemently opposed to the airport’s 
growth. London Mayor Boris John-
son, who has long campaigned for 
an airport to be built in the Thames 
Estuary, has said he was sure Heath-
row’s expansion would not happen 
because of the many legal challenges 
likely to ensue in the coming years.

The opposition Labour Party has 
signaled its support for a new runway, 
although one of its London mayoral 
candidates, Sadiq Khan, said that if 
elected he would do “everything in 
my power to stop this.”

The Heathrow northwest runway 
option involves the building of a 3,500 
meter-long (2.17-mi.) runway, located 
1,045 meters north of the airport’s 
existing northern runway, allowing it 

to operate independently of the other 
two runways. The option also opens 
up the opportunity to build additional 
passenger facilities, which could in-
crease annual capacity by 35 million 
passengers. With the new runway, the 
airport could handle up to 740,000 
movements a year. Heathrow would 
still be a more compact airport than 
Amsterdam’s Schiphol or Germany’s 
Frankfurt facilities.

The Commission has laid out a num-
ber of challenging caveats that Heath-
row should adhere to if a new runway is 
built. They include a rule that no flights 
can operate between 11:30 p.m.-6 a.m., a 
move which could significantly impact 
Heathrow’s morning rush of flights 
from the Far East. This necessitates 
the use of both runways, to reduce the 
need for holding, but causes significant 
angst in the local community. Around 
15 flights—some also from Africa and 
North America—are scheduled to ar-
rive before 6 a.m., according to tracking 
website FlightRadar24, with the earli-
est due in at 4:45 a.m. from Hong Kong.

While a three-runway Heathrow 
could cope with this early influx, these 
flights may have to be rescheduled en-
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Heathrow Airport’s northwest 
runway option was selected by the 
Airports Commission to expand 
London’s busiest airport

HEATHROW AIRPORT LTD.

Vietnam Airlines was able to obtain a slot at Heathrow 
thanks to strategic use of the Airport Capacity  
Management system.

Commission analysis says one of the 
runways could be used as a mixed-
mode runway, for both takeoffs and 
landings, while of the other two, one 
would be used solely for takeoff and 
the other solely for landing. These 
could be adjusted throughout the 
day, allowing different communities 
respite from noise. For airport opera-
tions, taxiing aircraft could be guided 
to the nearest departure runway, 
rather than the current departure 
runway, potentially shortening taxi 
times and delays.

Other caveats include the creation 
of a noise envelope which the airport 
would be legally bound to maintain. 
Furthermore, a fourth runway at 
Heathrow would be completely ruled 
out, opening the way for other Lon-
don airports to be expanded in the 
future. c

to understand the overall affect it will have on operations.
ACM has been in use at Heathrow since April 2014, but 

only at a strategic level helping out the airport’s winter 2014-
15 schedules, and more recently, those for summer.

But by year-end, Heathrow will roll out a pre-tactical fore-
cast simulation capability that will allow managers to run data 
models and include factors such as weather forecasts and taxi-
way or stand closures to assess the impact these elements 
could have on daily flight operations or landing flow rates.

“In the past, we had a series of study days when people 
would stand with stopwatches timing aspects of airport 
scheduling, but it was very labor intensive, and [results] 
were not always representative of the operation,” explains 
Jon Proudlove, general manager for NATS at Heathrow.

“Now we can mmet with the airlines, run the simulation in 
front of them, and make potential improvements to the sched-
ule. For the airlines, seeing has been believing,” he says.

Airport managers point to the example of transatlantic 
flights, the arrival times of which are highly dependent on 
weather over the Atlantic. Using pre-tactical ACM, the air-
port can predict more accurately when those aircraft will 
arrive and make sure resources are in place to deal with the 
influx of flights if they are early or late.

The ACM has the potential to eke out additional slots at 
Heathrow, but the airport is regulated to 480,000 movements 
a year currently, and extra slots could break that threshold.

The added resilience ACM brings is important for the highly 
constrained facility. Because the airport runs at 98% runway 
capacity, an incident closing one could create a backlog of de-

layed flights and result in cancellations and disruptions that 
could cascade throughout the day. Using ACM, airport man-
agement could quickly calculate the impact of an incident and 
initiate actions that could reduce the level of disruption on 
airlines and passengers.

NATS says the new tool has enabled a revamp of the air-
port’s runway scheduling limits process—the number of run-
way movements per hour.

Officials say the speed of the simulation tools allows chang-
es to the schedule to be assessed within seconds, rather than 
days and weeks, as in the past. This means potential improve-
ments to next season’s schedule can now be reviewed and 
implemented at several different times of the year.

Meanwhile, in March, Heathrow began using its Time-
Based Separation (TBS) system, jointly developed by NATS 
and Lockheed Martin, to target cutting delays on windy days.

Currently, landing aircraft maintain set distances apart 
due to the wake vortices occurring from the wingtip. But 
research including wake vortex data show that in strong 
headwinds ground speeds are reduced and the effect of the 
vortices quickly dissipates, potentially allowing separation 
distances to be reduced.

By separating different aircraft categories by time based 
on prevailing weather conditions, controllers have been 
able to increase landing flow rates at Heathrow. Statistics 
released by NATS on May 27 show that on March 30, six days 
after TBS was activated, air traffic controllers were able to 
land two more aircraft per hour when compared to similar 
conditions on March 2—even though March 30 was a busier 
day, with 24 more scheduled arrivals. 

NATS says strong winds impact flow rates 60-80 days 
each year and cause 160,000-200,000 min. of delays. c

tirely because some leave close to the 
departure airport’s noise abatement 
requirements.

With three runways Heathrow 
would be able to alternate them more 
predictably, the report says. The 
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John Croft Washington

Tackling Tracking
Weather service provider may have  

the answer to global tracking problem

COMMERCIAL AVIATION

W
eather forecast provider 
WSI says its Turbulence 
Auto Pirep System (TAPS), 

already installed in more than 650 
airliners, will likely meet the antici-
pated International Civil Aviation 
Organization (ICAO) standards and 
recommended practices for 15-min. 
tracking updates during normal op-
erations starting next year. 

At that time, airlines are expected 
to begin capturing surveillance data 
as part of a broader Global Aero-
nautical Distress and Safety System 
(Gadss) launched by ICAO earlier this 
year in response to the disappear-
ance of Malaysia Airlines Flight 370 
in March 2014. ICAO plans to finalize 
the recommended practices, depend-
ing in part on comments to the initial 
Gadsss concept of operations from 
member nations and the results of a 
proof-of-concept tracking test now in 
progress with airlines.  

TAPS requires no hardware, but 
rather uses noncertified software in-

WSI’s Turbulence Auto Pirep Sys-
tem provides pilots and dispatchers 
the measured g-levels experienced 
by all participating aircraft in a 
certain region.

W
S

I

John Croft Washington

Dependable 

Data
High-speed IP-based services may 

be coming to the cockpit

H
awaiian Airlines, by year-end, will have nine Boeing 
767s equipped to use Inmarsat’s SwiftBroadband 
satellite-based communications service, to test the 

viability of an Internet Protocol (IP)-based broadband data 
system exclusively for use in transmitting operational and 
safety data to and from the cockpit.

The test, recently started with one aircraft in over-water 
communications with the FAA’s Oakland, California, oceanic 
control center, is a key launching point for what the industry 
sees as the eventual migration of flight-safety services and 
airline operations control (AOC) communications into high-
speed IP-based data services for the cabin. 

The 9-12-month trial is being overseen by the government 
and industry communications working group of the FAA’s 
Performance-based operations aviation rulemaking commit-
tee (PARC). PARC will collect data to determine whether 

SwiftBroadband (SBB) dedicated for cockpit use meets the 
performance requirements for oceanic communications, and 
then forward a recommendation to FAA headquarters for 
approval. 

After the PARC trial, a next logical step would be to test 
a system that makes safety services and AOC data a subset 
of the broadband links increasingly used in the cabin. There 
is currently no timeline for such a service, a nod to the sig-
nificant hurdles in proving out the timeliness, security and 
data assurance required for information that is operationally 
vital to an airline and to air traffic control. “Long term, we 
believe industry is going to figure it out,” says Joel Otto, vice 
president of strategy and business development for Rockwell 
Collins’s Information Management Services division. “But 
right now, using broadband IP services and open Internet to 
exchange operational information is still a concern.” 

Safety services, including the Automatic Dependent 
Surveillance-Contract (ADS-C) position reports that are 
routed to air traffic control in return for tighter separa-
tion standards on ocean routes, are a subset of the broader 
Aircraft Communications Addressing and Reporting Sys-
tem (ACARS) digital messaging capability used by air-
lines for communication between dispatchers and crews 
throughout a flight. The services today are routed to and 
from Rockwell Collins or SITA through a variety of dedi-
cated closed communications “pipes,” including Inmarsat’s 
third-generation satellites, the Iridium constellation, VHF 
radio and digital high-frequency radio service. SwiftBroad-



stalled in an aircraft condition-moni-
toring system (ACMS), or functional 
equivalent, to measure g-force levels 
associated with turbulence. It auto-
matically reports the quality of the 
ride and aircraft position back to WSI 
every 20 min. via the Aircraft Com-
munications Addressing and Report-
ing System (ACARS). “We’re talking 
to a number of customers about le-
veraging TAPS to meet both require-
ments—tracking and turbulence,” 
says Mark Miller, vice president and 
general manager for decision support. 

The turbulence tool is part of a 
broader Total Turbulence portfolio 
of per-tail subscription services of-
fered by WSI to airlines for both tac-
tical and strategic (18-hr. forecasts) 
weather decisions. TAPS reports are 
combined with other information to 
create “sigmets” (significant weather 
advisories), which can be sent directly 
to an aircraft or an airline dispatch 
center. The company’s Flight Plan 
Guidance option provides forecast 
turbulence data for route planning up 
to 18 hr. in advance. Miller notes that 
airlines with high-frequency opera-
tions on routes gain the advantage of 
real-time turbulence reporting from 
aircraft in the lead on a route (sub-
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Hawaiian Airlines is 
equipping nine Boeing 
767s with Cobham-built 
air-ground gateways to 
test Inmarsat’s Swift-
Broadband service as an 
ACARS data link.

HAWAIIAN AIRLINES

scribers get turbulence data from all 
participants), but he says airlines get 
the most value from the data for stra-
tegic route planning. 

Available on the Boeing 737 and 
757, as well as the Airbus A319 and 
A321, TAPS was recently cleared to 
fly on the Boeing 777, which could 
lead to more long-haul customers, 
says Miller. The software resides 

in the noncertified partition of the 
ACMS, where it can access aircraft 
information from the Arinc 429 data 
bus without posing a cybersecurity 
threat. Miller says the cost of the ex-
tra ACARS messages for the turbu-
lence data “has not been a deciding 
factor” in sales. Publicly announced 
customers include American Air-
lines, Alaska Air and Hong Kong’s 

Dragonair, although several other air-
lines are evaluating the capabilities. 

Miller says increasing the auto-
mated updates to 15 min. from 20 for 
tracking will be “easy”—it is a configu-
ration option when the code is loaded 
into the aircraft’s ACMS. The original 
decision of 20 min. as a marker was 
linked to ACARS costs as well as the 
density of aircraft coverage. 

“At the end of the day, 
the volume of reports 
you are getting is a lot 
h igher  around non-
events than events,” 
Miller says. With 650-
plus aircraft equipped, 
he says WSI is receiv-
ing 14,000 observations 
per day.

“The way the system 
works today, we auto-

matically report back every 20 min. 
whether there is turbulence or not,” 
says Miller. “The report tells the posi-
tion of the aircraft and the turbulence 
observed. The opportunity here is to 
combine those capabilities so that we 
are able to meet the airlines’ track-
ing requirements globally while at the 
same time capturing the turbulence 
event.” c

band is available on Inmarsat’s fourth-generation satellites. 
As a first step, airlines are eager to have broadband ca-

pability for AOC, as it will enable new efficiency and safety 
boosting applications. The “big push” for Hawaiian was to 
have a graphical situational representation of weather sent 
to flight dispatchers and pilots simultaneously, says Pete Gro-
gan, senior director for Rockwell Collins’s GlobalLink Data 
and Information Services. “The thought was to feed an elec-
tronic flight bag in the cockpit, but to add further value, they 
wanted to move ACARS data over that IP pipe,” he says. 
Other potential airline operational control applications in the 
near term include rerouting and fuel-planning capabilities.

“While we do see over the long run that (cabin broadband 
systems) have great operational benefits for the airline in 
addition to passenger Internet access, we also see it is going 
to be a challenge for the industry to get the full operational 
benefit without understanding the whole end-to-end solu-
tion,” says Otto.

Rockwell Collins helped design the “gateway” that routes 
SBB messages to and from the aircraft via two Inmarsat 
“meet me” points, one in New York and one in the Nether-
lands, and the company’s Arinc worldwide network. Modifi-
cations to the meet-me points include software that encap-
sulates the uplinked ACARS message into the SBB stream. 
Changes to the aircraft include Cobham, England-built air-
borne gateways that “unencapsulate” the ACARS messages, 
and send the information to the aircraft’s communications 
management unit for use in the cockpit. 

After the FAA ultimately approves the PARC’s request to 
use SwiftBroadband for ACARS, airlines will have a clear 
path forward. “Once airlines get the hardware installed and 
get the training manuals up and the Operations Specifica-
tions approved, they will approach the FAA with an imple-
mentation package,” says Grogan. “Normally the FAA does 
a quick trial flight and gives authorization.” c

WSI’s TAPS automatically

reports the quality

of the ride and the aircraft 

position back to the company

every 20 min. via ACARS
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Frank Morring, Jr. Boston

T
he International Space Station (ISS) partnership is dou-
bling down on research in the wake of three cargo-vehicle 
failures in eight months, forging ahead as the orbiting 

lab begins to attract more “nontraditional” users than can be 
accommodated.

Managers at NASA don’t want the supplies lost in the fail-
ures of both U.S. commercial cargo carriers and a Russian 
Progress vehicle to slow momentum of station use just as com-
mercial researchers are starting to line up for its facilities.

“We could have focused on just making sure we had all the 
consumables on orbit, all the right things for the crew,” says 
William Gerstenmaier, associate NASA administrator for hu-
man exploration and operations. “Actually, Mike [Suff redini, 
NASA’s ISS program manager] is shading things toward the 
research side. So we’re actually taking a little more risk with 
the possibility that we might have to decrew if we run out of 
food or we run out of water, or we miss some critical spares. 
But Mike is working with the teams to actually give the re-
searchers the edge.”

Many of those researchers are working for private compa-
nies looking to turn a profi t. While NASA is fi nding the station 
a valuable human-exploration testbed, for the fi rst time half 
of the U.S. resources on the station—including scarce crew 
time—is being used by the “U.S. National Laboratory” that 
Congress reserved for commercial applications.

The interest is not limited to U.S. entrepreneurs. Among 
those here for the fourth annual station-utilization conference 
sponsored by the American Astronautical Society were repre-
sentatives of Russia’s United Rocket and Space Corp. (USRC), 
the state-owned organization that is consolidating that nation’s 
space industry, including the Roscosmos space agency. Val-
entin Uvarov, director of the department of manned space 
systems at USRC, says space-centered commercial startups 
established through the Skolkovo innovation center near Mos-
cow are interested in using the unique capabilities of the ISS.

“It’s very diffi  cult because, fi rst of all, the space industry in 
Russia is majority state-owned,” Uvarov says. “And this is not 
the area which gives quick [return on investment]. This is a 
problem, but still, one of the reasons we came here was just to 
see the experience of the United States, how they are trying 
to commercialize the utilization of ISS.”

Uvarov and Sergei Krikalev, one of two cosmonauts on the 
fi rst ISS crew who now works in the Russian space industry, 
heard SpaceX founder and CEO Elon Musk describe his vi-
sion for a commercial space marketplace enabled by reusable 
launch components. Musk also outlined progress on fi nding 

and fi xing the root cause of the June 28 failure of a Falcon 9 
carrying a Dragon capsule loaded with station supplies, cen-
tered on building a detailed time line of the failure.

“At this point, the only thing that’s really clear is that there 
was some kind of overpressure event in the upper-stage liquid 
oxygen tank,” says Musk, who kept a previously scheduled date 
to appear at the conference and took questions from Suff redini 
and members of the audience. “The exact cause and sequence 
of events—there’s still no clear theory as we poll the data. So 
we have to determine if some of the data is measuring error of 
some kind, or whether there is actually a theory that matches 
what appear to be confl icting data points.”

Attendance at the conference approached 700, roughly 
twice the number attending last year’s session in Chicago. Or-
ganizers attributed the increase in part to work by the Center 
for the Advancement of Science in Space (Casis), a non-profi t 
set up by Congress to promote ISS commercialization in the 
hope it will spawn new industry in low Earth orbit.

Casis uses a small budget, and NASA’s free transportation 
and on-orbit laboratory gear, to attract new users to the station 
and private investors to the nascent commercial activities. It 
seems to be paying off .

“I think we’re going to need three more ISSes and many 
more launcher companies, because . . . we’ve gone from see-
ing one or two companies coming to us per month to months 
where there are 12-15 approaches,” says Amir Blachman, prin-
cipal of the Space Angels Network that specializes in com-
mercial space startups.

After six years, Blachman’s outfi t is backing 26 diff erent 
companies, he says. And the infl ux is not limited to startups. 
Drug-maker Eli Lilly is awaiting launch of four experiments 
aimed at using the microgravity environment on the space sta-
tion to develop products, and plans more work in space after 
that.  “The experiments were selected because, if the results 
are good, people will ask for more,” says Ken Savin, director 
of innovation at Eli Lilly. “There will be value from that, and 
that’s really the push.”

Commercial research underway includes environmental 
testing of electroactive polymers that could be used in ad-
vanced space robotics and on Earth as self-adjusting pros-
thetics.

“You get up into space and you have everything happening at 
once,” says Lenore Rasmussen, a polymer chemist who started 
a company called Ras Labs to commercialize the “synthetic-
muscle” technology. “You can predict in an experiment ev-
erything you want on Earth, but you really don’t know what’s 
going to happen until you put it up there.”

A key element of the industry NASA and Casis are trying to 
spawn involves the commercial crew vehicles NASA is seeding 
with public funds as alternatives to Russia’s Soyuz capsule. 
These vehicles are planned to support a crew of seven instead 
of six, according to Marybeth Edeen, manager of NASA’s ISS 
Research Integration Offi  ce. That, in turn, would double to 70, 
from 35, the hours per week the crew can devote to research, 
she says, noting that crew time probably always will be the 
limiting factor on research, even with more automation and 
teleoperation from the ground.

Boeing and SpaceX are both under contract to fi nish their 

SPACE

NASA uses the space station, here silhouetted as it 
transits the Moon, to develop deep-space exploration 
technology. But the ISS is fi nding growing value as a 
commercial research lab.

DYLAN O’DONNELL/DEOGRAPHY.COM
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Frank Morring, Jr. Washington

Work underway to restart  

RS-25 production for SLS

A
erojet Rocketdyne has submitted a proposal for a sole-
source contract to develop an expendable version of its 
RS-25 Space Shuttle Main Engine designed to power 

the first stage of NASA’s heavy-lift Space Launch System 
(SLS), four at a time, once the surviving inventory of SSMEs 
is used up.

Hot-fire testing with a surplus shuttle-era RS-25 develop-
mental engine resumed in late May with a 450-sec. test at 
Stennis Space Center, Mississippi, following a five-month hia-
tus for test-stand upgrades. The new contract, expected to be 
complete by the end of the year, will cover continued testing 
with the two remaining developmental engines from the space 
shuttle program, and assembly of one new engine that will 
be used to certify upgrades for affordability in an expendable 
engine that would start flying on the fifth SLS mission.

“As we come up with affordability ideas, we will be insert-
ing them into those development engines,” says Jim Paulsen, 
Aerojet Rocketdyne vice president of program execution for 
advanced space and launch programs. “So [for example], Part 
A, here’s a new way of making it, much more cost-effective. 
Let’s put it on the engine and make sure we haven’t missed 
anything. There will be one brand-new engine, which will be 
the cert engine, and that will be built up pretty much [with] 
all new parts, all new from our supplier base, from our afford-
ability initiatives, [and] possibly some additive-manufacturing 
pieces will be put on that engine.”

Paulsen says the proposal, submitted June 8, should be 

submitted, negotiated and finalized by the end of September. 
Also in the works is a follow-on production contract for six 

expendable RS-25s that NASA says will be awarded next year 
or early in 2017. At least four of those engines would be ready 
in time to serve as backups for the fourth SLS mission, which 
has not yet been put on the manifest. “After that, there should 
be a full-fledged production program with multiple engines in 
it,” says Paulsen, adding that the current expectation is for a 
production rate of 2-4 engines per year.

To hold down costs on the expendable engine, Aerojet Rock-
etdyne will use advanced manufacturing techniques, including 
hot isostatic pressing (HIP bonding), to cut the parts count for 
the main combustion chamber from 36 to four, and net forging 
to cut machining on the hot-gas manifold. Paulsen says the 
company is working closely with NASA’s Marshall Space Flight 
Center, site of the SLS Program Office, on state-of-the-art 3-D 
printing techniques to create engine parts faster and cheaper 
than with traditional machining.

Also promising lower manufacturing costs is the prolifera-
tion of potential vendors for the exotic materials and precision 
components that go into modern rocket engines, which adds 
an element of competition that didn’t exist when the SSME 
was being developed and built for NASA.

“We were nervous that the supply base [would] have disap-
peared, or the skill base—the critical skills,” Paulsen says. “But 
as we go out for bids and so forth, I’ve been very pleased that 
we’re getting good responses from . . . multiple suppliers. A 
very large percentage are competitive bids.”

To cut costs across the engine-production process, the com-
pany is conducting a value-stream mapping exercise similar 
to the one NASA carried out with Orbital ATK to cut the cost 
of producing the solid-fuel strap-on boosters that will help lift 
early versions of the SLS off the launch pad (AW&ST Nov. 5, 
2012, p. 28). Most of the expendable RS-25 components will 
be manufactured at Aerojet Rocketdyne’s Los Angeles facil-
ity, while the high- and low-pressure turbomachinery will be 
built in West Palm Beach, Florida. The new engine control-
ler—originally developed for the J-2X upper-stage engine—is 
to be manufactured by Honeywell in Clearwater, Florida, with 

Expendable 

Engines

CST-100 and Crew Dragon vehicles, respectively, in the hope 
they can begin crew transport by the end of 2017. Loss of the 
Falcon 9 has added to the uncertainty of that date, which 
NASA has said is already in doubt because Congress is on 
a path to a significant cut in its $1.2 billion funding request 
for commercial-spaceflight development work in fiscal 2016.

Musk says his company’s work on the commercial crew con-
tract generally is going well, with only minor disagreements 
with NASA over requirements for the Crew Dragon. While the 
SpaceX founder says the mishap was a “huge blow” to his com-
pany, NASA’s Gerstenmaier says the Falcon 9 explosion does 
not change the agency’s basic approach to commercial crew. 
Instead, it provides valuable lessons to make the vehicles safer.

“I think our underlying requirements are still the same, so 
it’s not a fundamental change. But there may be specific things 
that come out of this in how we control margin and in how we 
do problem resolution that may couple back into commercial 
crew,” Gerstenmaier says. “There’s no direct tie right now, but 
it’s a unique set of data we’d better learn from.”

Just as Congress has not fully funded NASA’s commercial-
crew development effort, most of the ISS partners have not 

joined the U.S. and Russia in agreeing to extend station fund-
ing to 2024 from 2020. That uncertainty also may impede 
future private investment as potential users begin to wonder 
if they can get enough of a return while station assets are 
still available. c

Cosmonaut Elena Serova runs a microgravity experiment 
on the ISS, where nontraditional researchers are  
showing interest.
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John Croft Atlantic City, New Jersey

Dragon data to hone airspace tool

T
he FAA is beta-testing a new air traffic tool with the help 
of data from SpaceX’s Dragon spacecraft, a task that 
signals a major shift in how the agency will manage re-

stricted airspace around future space launches and reentries.
The effort is meant to limit the size and amount of time 

airspace remains off limits to commercial airlines or other 
National Airspace System (NAS) users during space vehicle 
ascent or return operations, as well as to automate the non-
optimal procedures that air traffic controllers now perform by 
hand during a launch or recovery. SpaceX and the FAA are 
partners in the project. 

Limiting the effects of space opera-
tions on U.S. airspace is seen as critical, 
as the FAA expects a drastic increase 
even several years from now in the pace 
of orbital and suborbital launches—an 
increase in the U.S. alone to one launch 
daily, from approximately once per 
month. Fueling the action is a budding 
commercial space sector that plans to 
begin offering a plethora of services, 
from manned suborbital joyrides and 
high-altitude balloon ventures to air-
dropped or vertical launch of new 
breeds of small satellites and miniature 
“cubesats.”

The FAA issued permits for 19 com-
mercial space launches in 2014, up from 
18 in 2013, and three in 2012—but in-
dicators show the tempo of the launch 
and reentry operations accelerating.

The agency identifies the airspace 
that could be affected by a launch or reentry and how long 
it could be affected—expanding the bounds of the area to 
consider possible contingencies—and shuts down the area 
to keep out air traffic for the duration of the planned event. 
During the activity, a Joint Space Operations Group work-
ing at the FAA’s Air Traffic Control Systems Command 
Center in Warrenton, Virginia, manually keys in position 
updates and evolving hazard areas from the launch or 
reentry vehicle into the traffic-management system for a 
situational display that FAA air traffic managers use for 

tactical and strategic decisions in case contingencies occur.
“We’re starting to see a significant increase in the frequency 

of spaceflight operations, so that model won’t work anymore,” 
says Daniel Murray, manager of the FAA’s Space Transpor-
tation Development Division. “In the past, there were only 
a couple of places in the country where a launch could take 
place—coastal locations where there is an opportunity to get 
out over water quickly—and given that there were only 6-12 
launches a year, there was not a big emphasis on the effects 
on the NAS.” Murray was discussing the application at the Air 
Traffic Control Association’s Technical Symposium in Atlantic 
City, New Jersey, in May.

The FAA solution, called the Space Data Integrator (SDI), 
automates the manual process by ingesting telemetry data 
from vehicle tracking systems and sending the information 
directly to a traffic flow management situational display where 
the current and projected positions, as well as the projected ar-

eas where airspace must be protected, 
are plotted and managed. “Right now, 
we compute what we think the hazard 
area will be, and we compute it so large 
that it will accommodate a number of 
different types of contingencies,” says 
Murray. “Then we put that in place, and 
we leave it in place for the duration of 
the launch or reentry. This automation 
will allow us to more dynamically tailor 
the airspace so that the only airspace 
that’s protected is the airspace that ac-
tually would be affected.”

The FAA tested SDI at the agency’s 
Atlantic City Technical Center facility in 
early May and is working with SpaceX 
to replay mission data from previous 
Dragon reentries through the system 
in anticipation of a live event during a 
future space station resupply mission. 
“That will entail our Joint Space Op-
erations Group working the mission as 

we now normally do manually. At the same time, in the same 
room, on an isolated system, we’ll have our prototype running 
in parallel . . . to demonstrate the benefits,” Murray says.

The FAA also is developing processes and procedures for 
air traffic managers and controllers to use the information, he 
says. “When we move away from . . . treating these as special 
operations and moving them into more routine operations—
something an air traffic controller could see on a fairly regular 
basis—the procedures and policies would be in place and tools 
and training would be in place,” Murray says. c

SPACE

AIR TRAFFIC MANAGEMENT

Space Chase

software provided by Aerojet Rocketdyne. Final assembly will 
be at a company facility at Stennis, where it also builds the 
RS-68 for the United Launch Alliance Delta IV.

Aerojet Rocketdyne technicians at Stennis have finished 
assembling the last of the 16 remaining shuttle engines for 
use on the SLS. Designated Engine 2063, it is one of two reus-
able RS-25 SSMEs that have not flown, although it includes 
turbomachinery and other components with flight history on 
shuttle missions.

Pending acceptance testing, the engine is scheduled to fly 

on the second SLS, the first to carry humans. That flight, Ex-
ploration Mission-2 (EM-2), is planned to take astronauts on 
a loop around the Moon in 2021. The first SLS flight, EM-1 in 
2018, will fly four used RS-25s to take an unmanned Orion crew 
capsule on the same route.

“Assembly of this new engine is part of a very busy year for 
the RS-25 team,” says NASA’s Steve Wofford, manager of the 
SLS Liquid Engines Office at Marshall. “We’re testing one en-
gine, developing a new controller and planning to manufacture 
new engines in the future.” c

SpaceX Dragon capsule reentry data 
are helping the FAA test a new tool that 
trims restricted airspace.
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Guy Norris Glasgow, Scotland

Methanol frost control is key  

to hybrid Sabre engine

T
he development of a single-stage-to-orbit launch capa-
bility has been the Holy Grail of many since the dawn 
of the space age.

Yet achieving orbit in one stage with conventional rocket 
power is completely impractical and, despite decades of re-
search into alternate concepts, no workable solutions have 
been found. It is no surprise, then, that for years the space 
community has been highly skeptical of claims from a British-
based developer, Reaction Engines, that it had discovered an 
answer with a hybrid air-breathing rocket system.

But after endorsement of the basic technology from the 
European Space Agency and, more recently, the U.S. Air 
Force’s Research Laboratory, the company’s synergetic air-
breathing rocket engine (Sabre) concept is being taken far 
more seriously. Designed to power a vehicle from a standing 
start to Mach 5.5 in air-breathing mode, and from the edge of 
the atmosphere to low Earth orbit in pure rocket mode, the 
Sabre engine with a heat exchanger at the heart of the design 
is attracting widespread interest for potential application on 
a range of atmospheric and space vehicles. 

With patents pending and negotiations with new industrial 

partners apparently at an advanced stage, Reaction Engines 
has made the surprise decision to unveil the first details of 
the critical technology at the core of its hybrid hypersonic 
propulsion system.

A fundamental enabler of the concept is a complex heat-
exchanger system made up of miles of fine tubing that allows 
oxygen to be taken directly from the atmosphere for use as 
fuel. The system chills incoming air from more than 1,000C, 
to -150C in less than 1/100th of a sec. before passing the pre-
cooled air through a turbo-compressor and into the rocket 
combustion chamber, where it is burned with subcooled liq-
uid hydrogen. However, until now the means by which the 
system does this without clogging up the pre-cooler with ice 
was a closely guarded company secret.

“It is pretty mind-bending stuff,” says Reaction Engines 
technical director and chief designer, Richard Varvill. Speak-
ing at the American Institute of Aeronautics and Astronau-
tics International Space Planes and Hypersonics conference 
here, he says the system counters the frost that precipitates 
out of the air as it becomes saturated with increasing relative 
humidity during the rapid cooling process. The precipitation 
“looks like the white feathery frost you’d see on a cold win-
ter’s day. Unfortunately that frost is sufficiently mechanically 
strong that it can bridge the gaps between the tubes and 
will block the matrix solid in about 3 sec. flat if you don’t do 
anything about it.

“So surprise, surprise, we use an anti-freeze and in this case 
it is methanol. But we use the methanol in a rather sophisti-
cated way, with the objective of minimizing the amount you 

need. Also we don’t want to spray the methanol in and leave it 
in the air flow because we are actually cooling down the air to 
the point at which the methanol would freeze itself,” he says.

To do this Reaction Engines has “borrowed a trick from 
the chemical process industry,” says Varvill. “We inject the 
methanol at one of the coldest points and we effectively get 
the mix of water and methanol to flow forward in the ma-
trix—against the direction of the airflow.” He concedes this 
seems counterintuitive, but explains the system generates an 
effective reverse flow by catching the water-methane mix and 
reinjecting it further upstream. “We have multiple injection 
and extraction points in the matrix but the overall effect is 
the mix of methanol and water is actually flowing forward in 
the matrix against the airflow direction.”

The reasoning, he says, is that the condensate composi-
tion at the cold end of the matrix is nearly all methanol, and 
as it flows forward the methanol picks up the water. “At the 
inlet [of the matrix] it is nearly all water, so the composition 
is more methanol-concentrated at the cold end than it is at 
the warm end. That then reduces because you have extracted 
most of the water at the warm end, and that reduces the 
absolute amount of methanol you need to throw into the pre-
cooler to stop it freezing.” And because the amount of liquid 
water reduces so does the relative humidity. “Eventually 

you end up with a situation where you have extracted all the 
water vapor as liquid from the airflow, and that leaves you 
essentially with dry air below 215K. The partial pressure of 
the water vapor at this point is so low that you can allow it 
to pass through the heat exchanger and it does not freeze.”

Varvill adds that the difficult task of turning this into engi-
neering reality was achieved by experimenting using a wind 
tunnel specially adapted with an injection and catchment 
system. Tests of the frost-control system have demonstrated 
its ability to maintain stable operating air temperatures of 
-80C and below simultaneously with the pressure drop across 
the pre-cooler matrix.

Reaction Engines decided to go public on the frost-control 
technology because of pending patent applications. “The trig-
ger for patenting was the awareness that to execute this pro-
gram we are going to have to involve other companies,” says 
Mark Thomas, the former chief engineer for technology and 
future programs at Rolls-Royce and now managing director 
at Reaction Engines. “You can’t keep trade secrets very long 
in that situation so it is better to be protected formally and 
legally on the clever stuff.” c

PROPULSION

Frost Factor

Ice clogging in the Sabre’s pre-cooler is prevented by  
injecting methanol, which is then collected and  

reinjected in a mixture with water further upstream.

GUY NORRIS/AW&ST
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Graham Warwick Dallas

Graham Warwick Washington

VTOL Hybrid

Fuse to Avoid

Combining wing and rotor functions offers a route 

to long-endurance VTOL unmanned aircraft

Avionics manufacturer focuses 

certification experience on the 

problem of unmanned-aircraft 

collision avoidance

L
ong endurance is the Holy Grail 
for designers of vertical-takeoff-
and-landing (VTOL) unmanned 

aircraft, and Dzyne Technologies is 
preparing to enter a new phase of 
flight testing with a subscale prototype 
of its contender, the RotorWing.

The design is a tailsitter in which the 
wing functions as the rotor in vertical 
flight, propelled by engines mounted 
midspan, then converts to a convention-
al fixed-wing aircraft for forward flight. 
Dzyne has conducted hover flights with 
a 9-ft. span Pathfinder model and is pre-
paring for transition tests.

The concept emerged from a 2010 
internal study of a VTOL expedition-
ary unmanned aircraft system, says 
Mark Page, Dzyne vice president and 
chief scientist, speaking in June at the 
AIAA Aviation 2015 forum in Dallas. 
Design goals were 12-hr. endurance 
with a 75-lb. payload.

Page designed the KillerBee blended 

W
ith development of sense-and-avoid systems for 
unmanned aircraft moving toward establishment 
of a certification standard for civil airspace access, 

Honeywell has focused its efforts on a key piece of the even-
tual system—sensor fusion.

A certifiable sense-and-avoid system will need multiple 
sensors able to detect both cooperative intruders equipped 
with transponders broadcasting their position and noncoop-
erative targets that must be located by other means.

Data from these different sources must be fused into an 
unambiguous picture of air traffic around an unmanned air-
craft to generate guidance commands that go to the operator 
on the ground or to the UAV’s flight controls for autonomous 
maneuvers.

wing-body (BWB) tactical unmanned 
aircraft for Swift Engineering, a design 
later acquired by Northrop Grumman 
and developed as the Bat UAS. So one 
of the designs looked at by Dzyne was a 
“brute force” VTOL BWB with contra-
rotating propellers on the nose.

The design house also evaluated a 
hybrid VTOL concept with a gasoline-
powered prop on the nose and an 
electric-powered rotor on the tail that 
would stop and fold back in forward 
flight. But the batteries were too heavy, 
Page says.

The designers noticed the wingspan 
and rotor diameter were the same, and 
the rotor power required for vertical 
flight and propeller power for forward 
flight were the same. “So why separate 
them, we asked,” he says.

The problem was the weight of the 
gearbox required to allow the propel-
ler to turn fast and the rotor to turn 
slowly. “Helicopter gearboxes are 3-5 

times the weight of 
their engines,” he 
says.

Dzyne’s solution 
was to put the en-
gines on the wings 
and allow the wings 
to pivot. With the 
aircraft standing 
on its tail, the wings 
pivot down and ro-
tate under engine 
power to act as a 
rotor. To convert 
to horizontal flight, 
they pivot back up 
and lock in a con-
ventional fixed-wing 
configuration.

As the vehicle’s 
body rotates with 
the wings in vertical flight, the tail is 
despun for takeoff and landing. The in-
ertial measurement unit, which needs a 
nonrotating platform, is mounted in the 
tail. “We lock the tail in forward flight or 
can use it to steer a sensor,” Page says.

The result, he says, is an aircraft with 
a disc loading one-tenth that of a heli-
copter’s, a weight-to-power ratio of 11.5 
versus five for a helicopter and a lift-to-

Honeywell has been working since 2011 with internal fund-
ing to develop a certifiable product, a line-replaceable unit 
(LRU) that will house the hardware, software and algorithms 
for sensor fusion and avoidance, says Howie Wiebold, busi-
ness development manager for aerospace technology.

“Our focus is on the sensor-fusion algorithm that takes 
multiple intruder inputs and fuses them into a common pic-
ture for the ground operator, and for the platform if it has to 
autonomously make a collision-avoidance maneuver,” he says.

The intent is to ensure the system works with any sen-
sor on the UAV and any avoidance algorithm, whether it 
is the ACAS-Xu airborne collision-avoidance system being 
developed by the FAA, or the Pentagon’s JOCA autonomous 
avoidance algorithm.

“We are algorithm- and sensor-agnostic and can use 
whatever avoidance algorithm the customer chooses,” says 
Wiebold. Honeywell is developing its own collision-avoidance 
radar but has been working with other sensors in flight tests 
on Predator B UAVs with both General Atomics and NASA.

The company is targeting larger UAVs above 55-lb. gross 
weight, at least initially. “Our focus is on Group 3 and above,” 
says Wiebold. “But we are looking for spin-off potential to 
Groups 1 and 2. In Groups 3, 4 and 5 there is space for an 
LRU. In the others there may not be, so it could be a card 
within a box.

“Sense-and-avoid is going to be required, it’s just a ques-

DZYNE TECHNOLOGIES

UNMANNED SYSTEMS
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NASA

An expeditionary VTOL unmanned-
aircraft study produced the Rotor-
Wing concept.

drag ratio in forward flight of 20 ver-
sus 5-7. Overall efficiency is slightly less 
than a conventional-takeoff aircraft, but 
higher than a tiltrotor or helicopter.

The low rotor speed could be an is-
sue in crosswinds, Page says, and the 
aircraft “does not transition beauti-
fully” from vertical to horizontal flight. 
“It’s a little chaotic, but we don’t care 
what happens because they are low-

dynamic maneuvers and we are not 
carrying people.”

The wings pivot about their spars 
between vertical and horizontal flight 
modes, but otherwise do not move. 
Cyclic and collective control in rotor-
borne flight is provided by flaps on 
the wings. “It’s all through the flaps, 
although we can move the wings for 
trim,” he says.

“We need to keep lift in reserve for 
station-keeping and crosswinds be-
cause of the relatively low tip speed, 
and we have to stay away from vortex 
ring state,” Page says, referring to the 
dangerous condition in which the rotor 
is engulfed by its wake as the aircraft 
descends. “But we have found an op-
erational space.”

The final expeditionary UAS design 
was a 250-lb. aircraft with 22-ft.-span 
rotor/wing able to carry a 35-lb. pay-
load for 20 hr. powered by two 13.5-hp 
heavy-fuel engines. The Pathfinder is a 
22%-scale electrically powered model 
built to understand the flight mechan-
ics and measure rotor thrust.

Dzyne began with tethered flights 
in rotor mode, uncovering an inertia-
coupling issue that took time to under-
stand and overcome, says Page. “In the 
last few weeks we’ve done free hovers. 
We’re putting control surfaces on the 
tail, then we will do the transition 
work.” The company has an interested 
customer, but is funding the testing in-
ternally for now, he adds. c

tion of when. We are trying to stay ahead of the game, so we 
are looking at having something in the next 2-3 years,” says 
Wiebold. “We are working very closely with General Atomics 
and want to work with Northrop Grumman.”

Another 2-3 test flights of the sensor fusion system are 
planned this year, “and a couple in 2016,” working with NASA, 
General Atomics and the FAA,” he says. “We have made ex-

cellent progress with our work internally and also 
with NASA on other projects.”

Development of the sensor fusion and avoidance 
system draws on work Honeywell has performed for 
Pentagon research agency Darpa to enable military 

helicopter pilots to fly safely in degraded vision en-
vironments by merging real-time radar data from 
obstacles into an onboard terrain database.

This work began with the Sandblaster program, 
which culminated in 2009 with a flight demonstra-
tion using a millimeter-wave radar to update the 
stored database. The subsequent Synthetic Vision 
Avionics Backbone program used sensor fusion to 
generate a 3-D view of the outside world.

Sense-and-avoid combines two functions: safe separation 
to keep the UAV well clear of other aircraft, and collision 
avoidance if separation is lost. “Our approach does both,” 
says Wiebold. “It is one product. The issue is what takes 
place as a result of that product. With safe separation, there 
is time to maneuver to avoid an intruder. Collision avoidance 
you have to do a lot quicker.”  c

Honeywell’s sensor fusion system has flown 
on NASA’s Ikhana UAV in tests of the FAA’s 
ACAS-Xu collision-avoidance system.
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Open Hawk
How do you open up a system for technology upgrades 

when it was developed before open standards were available?

W
ith the Pentagon pushing to 
open up its systems to enable 
faster technology insertion 

and wider competition for upgrades, 
Northrop Grumman has demonstrat-
ed the capability to adapt the Global 
Hawk unmanned aircraft to carry new 
payloads.

A new software architecture called 
the Open Mission System (OMS) was 
flown on a NASA-operated RQ-4A, a 
preproduction aircraft and one of the 
oldest Global Hawks still flying. The 
OMS allowed the ground operator to 
send payload commands and receive 
system status reports via NASA’s Ku-
band satellite communications link.

For the demonstration, the airborne 
database computer from the latest 
RQ-4B Block 40 production version of 
the Global Hawk was installed in the 
NASA aircraft. This hosted the OMS 
software and allowed the operator to 
talk to three virtual payloads on the 
aircraft, says Alfredo Ramirez, chief 
engineer for advanced unmanned sys-
tems. Communications-gateway soft-
ware allowed OMS messages to be sent 
over NASA’s satcom link.

The demo showed that later-pro-
duction Block 20, 30 and 40 Global 
Hawks operated by the U.S. Air Force 
and other customers can be upgraded 
to a standards-based open architec-
ture to enable the rapid and afford-
able integration of new payloads and 
services, says Ramirez, adding “OMS 
is the backbone to enable technology 
refreshes into legacy systems.”

The flight test was conducted with 
Northrop internal funding “to demon-
strate our commitment to affordably 
implementing more openness into our 
systems,” he says. “Using standard 
interfaces, we can quickly offer or re-
spond with new capabilities.”

OMS is based in standards being 
developed jointly by industry and op-
erators. In the past, every payload had 
its own interface, which increased the 
integration cost and time. Applying 
standard interfaces allows reuse of 
what has been done to integrate pay-
loads on other platforms, he says.

OMS was integrated on NASA’s 
Global Hawk without modifying the 
communications system, using the gate-
way software. Northrop was also able to 
use OMS to send aircraft information 
to the ground without having to modify 
the UAV’s vehicle management system.

“We can have OMS-compliant pay-

loads or build software translators 
to allow OMS to talk to a payload in 
its native language,” Ramirez says. 
“We have the flexibility to interface 
with legacy systems without modifi-
cation or with new OMS-compliant 
systems.”

Northrop is also developing a uni-
versal payload adaptor to provide 
physical and electrical interfaces that 
allow payloads to be changed on the 
flight line. In the Block 40 aircraft, this 
will allow the ground surveillance ra-
dar to be removed and replaced with 
another sensor.

“Northrop Grumman has been in-
vesting in this for 3-4 years and we are 
ready to demonstrate it on an aircraft,” 
Ramirez says. “Our goal is later this 
year or early next to fly a different pay-
load on request.” U.S. Air Force Special 
Operations Command is interested in 
the capability.

Northrop is also working to open 
up the Global Hawk ground environ-
ment to enable new capabilities to 
be plugged in. The company is un-
der contract with the Air Force for 
the first phase of the Ground Station 
Technology Refresh (GSTR) program, 
says Mike Leahy, director of com-

mon mission management systems.
“We are also leveraging work with 

Raytheon and the U.S. Navy of the Com-
mon Control System [for the MQ-4C 
Triton and MQ-8B/C Fire Scout],” he 
says. Improved sensor management is 
being developed for the radar-equipped 
Block 40 under the NATO Alliance 
Ground Surveillance (AGS) program. 
“GSTR will be on NATO AGS and 
NATO AGS sensor management will 
feed back into Global Hawk,” he says.

Leahy likens the ground station up-
grade “to making the switch from a flip 
phone to a smartphone” and the ability 
to add capabilities easily. “That’s what 
we are working on for Global Hawk. 
Once we make that switch then we 
would hope to see fewer and fewer 
changes [to the system].” c

UNMANNED SYSTEMS

NASA’s two RQ-4A Global Hawks 
are early preproduction aircraft.
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Graham Warwick Washington

Cloud Cover
Volcanic ash detection could boost appeal of 

enhanced vision systems to airlines, Elbit argues

W
ith the goal of minimizing 
flight disruptions caused by 
volcanic eruptions, Israel’s 

Elbit Systems is to integrate an ash-de-
tection sensor into its latest enhanced 
vision system (EVS) under a Europe-
an-funded research and development 
program.

Elbit will integrate volcanic ash 
imaging technology developed by 
Norway’s Nicarnica Aviation into its 
ClearVision multi-spectral EVS, with 
funding support from the Eurostars 
program. The effort is supported by 
the Norwegian Research Council and 
Israel’s Office of the Chief Scientist.

In addition to abrading windscreens, 
silicate ash can melt in the core of an 
engine, coating turbine blades and 
vanes and caus-
ing a surge, loss of 
thrust or flameout. 
In 2010, the ash 
cloud from the 
eruption of Ice-
land’s Eyjafjalla-
jokull volcano led 
to precautionary 
flight cancellations 
across Europe.

Nicarnica is de-
veloping the Avoid 
system (Airborne 
Volcanic Object 
Imaging Detec-
tor), which has a 
pair of imaging 
infrared cameras 
that detect volca-
nic ash ahead of 
the aircraft by us-

ing filtering techniques to identify infra-
red absorption by ash particles.

In tests conducted in October 2013 by 
Airbus, an A340-300 was fitted with a 
prototype Avoid sensor to detect a sim-
ulated ash cloud created by dispersing 
silicate particles from an A400M air-
lifter. The system was able to detect the 
ash at 50-km (27-nm) range.

Given the small size of the cloud cre-
ated and its low ash loading compared 
with that produced by an actual volca-
nic eruption, Airbus at the time said 
the flight test showed the feasibility of 
detecting a significant ash loading at 
100 km while cruising above 30,000 ft.

Elbit will incorporate Nicarnica’s 
Avoid algorithms into the ClearVision 
EVS and use the system’s existing sen-

sors to detect ash. The resulting prod-
uct, ClearVision EVS/A, will be the first 
to combine enhanced vision for taxiing, 
takeoff and landing with volcanic ash 
avoidance, the company says.

Prototype ground tests at active 
volcanoes will be conducted this year 
and flight tests in 2016. The Eurostars 
funding will support development 
work leading toward certification of 
the system early in 2017, Elbit says.

“It is expected that the volcanic 
ash detection application will be first 
launched as an advisory [capability for 
pilots],” the company says. “Flight tests 
will include flying in the vicinity of vol-
canoes in order to prove the capability.”

So far, EVS has sold almost exclu-
sively into the business-jet market; 
cost and operating rules are deterring 
airline customers from equipping their 
aircraft. 

“Airlines have already expressed in-
terest in volcanic detection,” says Elbit. 
“The integration with the EVS capabil-
ity will improve the business case, as 
many airlines’ operating routes impact-
ed by volcanoes are also encountering 
operational limitations due to fog and 
smog in their airports of destination.” 

The ClearVision EVS has been se-
lected by Dassault for its all-new Falcon 
5X large business jet, which rolled out 
on June 2 and is expected to fly later this 
year, leading to certification in 2017.  c

Conventional infrared (left) cannot discriminate ash from other clouds, while (right) Avoid algorithms 
detect the infrared absorption by the ash particles.

 An Airbus A400M disperses 1 ton 
of silicate particles in a spiraling 
climb to create a simulated ash 
cloud for 2013 flight tests of the 
Avoid sensor. 
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Disrupt Thyself

AW&ST: Is Russian President 
Vladimir Putin good for business?

Kennedy: There is a significant 
tension in Eastern Europe, a lot of 
it around the things that we’re see-
ing in Ukraine. In the past [Russia’s 
neighbors] said “Everything is fine, 
we don’t really need to spend any 
money on defense,” but I think there’s 
a relook on defense spending across 
Eastern Europe. I see growth oppor-
tunities in there that I had not seen 
two years ago. There is clearly upside 
potential across the board, especially 
for defensive-type systems.

What opportunities are you seeing 
in the rest of the world?

We’re seeing significant activity in the 
Middle East and North Africa. The 
nuclear negotiations with Iran have 
several of the Gulf Cooperation Council 
countries very concerned from a de-
fensive posture—they want to ensure 
that they protect their nations. There 
are [similar concerns in] the Asia-Pa-
cific. I hear the same thing as I get to 
talk to leaders around the world. It’s 
in different languages and there may 
be slightly different words, but it boils 
down to: a strong defense is a strong 
deterrence.

How much of that surprises you? 
It seems like the Middle East 
buildup had been planned going 
all the way back to the George W. 
Bush administration.

The surprise is how fast the threat has 
evolved, especially relative to ISIS [the 
so-called Islamic State]. Each one of 
these countries wants to maintain 
their sovereignty and they want to pro-
tect the safety of their citizens. They’re 
looking for a solution as soon as pos-
sible. Patriot [Raytheon’s anti-missile 
defense system] is a solution. We just 
went through a major revitalization of 
Patriot called Configuration 3+ where 
we upgraded all of the electronics, put 
the modern station in, and a total up-

grade on the software for the threat. 
That’s why it’s very popular right now.

After winning Poland with Patriot, 
where do you see more potential 
customers emerging?

I think the next round is the upgrades. 
When you have, with Poland, 14 coun-
tries . . . here is a consortium of Patriot 
users. They continue to upgrade the 
software and the cost of that is shared 
around the partners. If there are some 
reliability upgrades that the partners 
want to buy into, that is shared. So 
you’re not one country that has to 
develop and support one system by 
yourself.

What do you think is the next big 
advance in your business? What 
are you working on today that re-
ally excites you?

High-energy lasers, or solid-state la-
sers, are big. Advanced propulsion 
and hypersonic propulsion systems. 
The [gallium nitride (GaN) active, 
electronically scanned array (AESA)] 
radar continues to evolve to get higher 
power out in smaller areas, so we’re 
seeing significant improvement in ra-
dar technology moving forward, espe-
cially relative to polarization-diverse 
radars. And [we’re] seeing hyperspec-
tral electro-optical infrared sensors 
. . . now going into the hyperspectral 
domain with much more bandwidth 
and wavelength capabilities from our 
new systems.

Raytheon is paying $1.57 billion for 
a roughly 80% ownership stake in 
a newly formed joint venture to  
offer cybersecurity called Ray-
theon Websense. Tell us about it.

It’s headquartered in Austin, Texas, 
as a joint venture, so we are kind of 
holding it remote. It’s not going to 
have all the defense overhead that you 
need for a defense company; it will be 
commercially [structured]. We are 
now moving [it into] our SureView 

product line, which was in Raytheon’s 
prior commercial cyberbusiness. Most 
of that was sold to the government via 
the [General Services Administration 
(GSA)] list, but it was a product soft-
ware package. For example, our insider 
threat software was a big seller in that 
business. That’s getting integrated in 
with Websense.

Is the target customer govern-
ment, commercial or both?

It’s both.  [We’ll] be able to offer the 
Triton product line to the government 
via the GSA list and our [current] 
government customers. Then we’re 
taking the SureView set of products, 
dropping in the Triton and allowing 
immediate upsell capability with four 
additional products that can be offered 
in the commercial marketplace, using 
the commercial channels that Web-
sense has. I would call that the imme-
diate synergy. The other synergy is the 
fact that we’re offering defense-grade 
cybersecurity capabilities.

The cybermarket is so  
fragmented.

But it’s pervasive; it’s in everything. 
All of our products have to be cyber-
secure, whether it’s a missile, a Patri-
ot, an Advanced Targeting Forward-

Raytheon Chairman and CEO Tom Kennedy recently met with Aviation Week & Space 
Technology Editor-in-Chief Joseph C. Anselmo and Senior Business Editor Michael  Bruno 
at Raytheon’s Integrated Air and Missile Defense factory in Andover, Massachusetts.

FACE TO FACE

RAYTHEON
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Looking Infrared pod on an F-18 or 
one of our AESA radars. Just like 
you have electrical engineers and 
mechanical engineers, we now have 
to have cyberengineers that are just 
involved in the development of a prod-
uct. Forget about developing cyber, 
they’re involved with developing the 
product itself. We no longer talk about 
C4I, we say C5I: command and con-
trol, communications, computers and 
cyber. We can’t sell the C4I systems 
of the past anymore; they have to be 
cyber-protected. This was a natural 
extension. Our strategy was to ex-
pand our cybercapabilities beyond 
the U.S. government.

Wall Street’s initial reaction 
indicated that maybe you 
paid too much to Vista Equity 
Partners for Websense. How do 
you respond?

I say we ponied up to this. We will be 
breaking out those financials separate-
ly and we’re treating this as a separate 
business segment. So they’ll be able to 
track the growth of that business and 
how well we do. We’ll be graded on our 
results.

Some believe you may take it to 
an initial public offering sooner 
rather than later.

That’s always a potential, but right 
now we’re working on integration and 
realizing synergies. They already have 
a large international footprint, but we 
also have a very strong international 
brand that they can now jump on top 
of, and even expand further to the Tri-
ton platform.

You’re never done looking at merg-
ers and acquisitions, but is this 
the biggest bite to chew and swal-
low for a while?

Right now I would say the answer is 
yes. We don’t see anything of this size 
on our horizon. One question you didn’t 
ask is why didn’t we do this five years 
ago, or two years ago? Why now on 
the cyber? It’s a whole different world. 
We think we’re at an explosive state 
in terms of the threat continuing to 
get worse and the fact that businesses 
are getting even more tied to the Inter-
net, as the “Internet of Things” really 
starts to expand. Yet, they have to in 
order to survive.

Is there a potential of an Elon 
Musk-type entrepreneur trying to 
get into what Raytheon does, or 
are the barriers to entry just too 
high?

I will always be looking over my shoul-

der. You have to always be looking for 
a disrupter in your business. Years 
ago we made an investment in GaN 
when others were kind of giving up 
because it wasn’t working. During the 
competition for the [U.S. Navy’s] Next-
generation Jammer, nobody thought 
Raytheon was going to go win that. 
Nobody thought we were going to take 
Air and Missile Defense Radar away 
from Lockheed or Northrop Grum-
man, because we were not the [strate-
gic ballistic missile] radar house. Could 
somebody commercial come in with 
some kind of a technology? How do 
we stay one step ahead of that? That’s 
why we need to continue to invest, and 
why we raised our [internal research 
and development] spending 24% in the 
last couple of years. We’ve disrupted 
ourselves several times during our 92 
years in business, and we’re going to 
have to continue to disrupt ourselves 
to stay in the game.

What are some of the tips or 
guidance you can give to other 
companies that look to grow their 
international sales?

It’s going to sound very simple, but 
it’s very powerful: We treat a country 
as a market with multiple customers. 
We were in some countries for 47 years 
and we only had two customers in that 
country. In one we’ve expanded to six 
customers. That means you have to 
have been performing very well for 
that customer to be able to expand. We 
ended last year at 29% of revenue from 
international. We will be over 30% of 
our revenue this year, and 43% of our 
backlog is international.

Some think in a few years there’s 
going to have to be a reckoning in 
the U.S. Defense is going to be up 
against entitlements and opposi-
tion to higher taxes. Something is 
going to have to give.

That’s why we’re going with a balanced 
approach where we have strength in 
cybersecurity from a commercial per-
spective. I think there are a lot more 
opportunities for us in the interna-
tional marketplace and we’re going to 
continue to push in that area. Domesti-
cally, we are going to continue to invest 
and make sure we have discriminating 
technologies that differentiate our so-
lutions in these competitions moving 
forward. c

With rising security concerns 
worldwide, Raytheon CEO 
Tom Kennedy sees growth for 
his company’s offerings.



Bradley Perrett Beijing and Tony Osborne London

Emerging Standard

Airbus takes orders for six more A330 MRTTs, 

begins conversion program

DEFENSE
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but claimed by Japan, are a focus of 
South Korean nationalism, so mention-
ing them is always helpful in obtaining 
approval for a military acquisition.

War missions aside, a major use for 
the tankers is likely to be supporting 

fl ights of South Korean combat aircraft 
to the U.S. for exercises, although that 
task has not been mentioned.

Having placed the original order for 
the A330 MRTT, Australia will now 
contract Airbus to initiate a program, 
previously off ered to France, to convert 
airliners into tankers.  Since Airbus will 
probably want to cease building the 
A330-200 around 2019, as it introduces 
the successor A330-800, the tanker can 
be available next decade  only by con-
version. Newish A330-200 stock for 
conversion may be plentiful. The type, 
designed for long-haul missions but fi t-
ted with engines of modest bypass ratio, 
is facing increasingly severe competi-
tion in airline service from proliferating 
Boeing 787s and A350s.

The resale value of A330-200s must 
have helped Australia in its decision to 
pay AUS$408 million ($302.9 million) to 
Airbus to acquire two from lessor CIT 
for conversion at Getafe, near Madrid. 
They will add to the fi ve new-build A330 
MRTTs that Airbus began delivering to 
the RAAF in 2011. 

These secondhand aircraft were 
operated by Qantas, but Australian fa-
miliarity with them was probably much 
less important than their build date. 
“The RAAF decided to use these par-
ticular aircraft as they are extremely 
close to the same basic specification 
as the KC-30As already in service,” 
says Airbus. They were built in 2007, 
at about the same time as the RAAF’s 
new-build A330 MRTTs. That will hold 
down maintenance costs.

Acquisition of the two aircraft, due 
for delivery in 2018, was fl agged by for-
mer Defense Minister David Johnston 
last year when he endorsed the A330 
MRTT by saying “When you get good 
service from a platform it prompts 
you to say ‘why don’t you get some 
more?’” In fact, the RAAF may well 
get an eighth A330-200, since the type 
is a candidate for a requirement for a 
long-range VIP aircraft. Alternatively, 
one of the latest two could fi ll the role, 
fi tted with a suitable cabin and with its 

With the A330 MRTT, the South 
Korean defense forces will intro-
duce a new capability.
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ine wins to one loss is not a bad 
score. With South Korea’s selec-
tion of the A330 Multirole Tank-

er Transport (MRTT) and Australia’s 
decision to launch Airbus’s airliner-to-
tanker conversion program, the type 
looks well on its way to becoming the 
global standard air-to-air refueler. The 
A330 MRTT has never lost a non-U.S. 
competition to its main rival, the Boeing 
KC-46 Pegasus.

South Korea says it will order four 
A330 MRTT tankers. Airbus is due to 
deliver all by 2019, creating a new ca-
pability for the South Korean air force. 
The Airbus bid was 10% below the bud-
get of 1.441 trillion won ($1.268 billion), 
including support facilities, says the 
Defense Acquisition Program Adminis-
tration (DAPA). The other bidders were 
Boeing and, separately, Israel Aero-
space Industries, which has developed 
a tanker conversion of the 767 airliner.

Missions will include extending 
combat aircraft radius beyond the line 
across North Korea that extends from 
Pyongyang to Wonsan, says DAPA—
although South Korean fi ghters can al-
ready reach all the territory of its north-
ern neighbor. No part of the Democratic 
People’s Republic is farther than 500 
km (310 mi.) from the border.

Following a 2004 production con-
tract from launch customer Australia, 
the tanker version of the A330-200 has 
been ordered by Britain, the United 
Arab Emirates, Saudi Arabia, Singa-
pore and France. India, Qatar and the 
European Defense Agency have chosen 
the type but have not yet ordered it. Its 
only loss to the 767-based KC-46 was 

in the second and fi nal competition to 
fill the U.S. Air Force’s requirement, 
decided in 2011, and that followed an 
A330 win in the fi rst round.

The Royal Air Force uses the name 
Voyager for the A330 MRTT. The Royal 
Australian Air Force (RAAF) calls it the 
KC-30, a designation used when the 
type was  competing for the U.S. order.

Perhaps the KC-46’s strongest export 
hope is Japan’s requirement for three 
tankers, to be ordered by March 2019. 
Japan not only strongly prefers U.S. 
military equipment, it already operates 
an early type of 767-based tanker.

South Korea chose the Rolls-Royce 
Trent 700 engine for the A330 MRTT, 
says Airbus. The alternative was the 
General Electric CF6-80E, which has 
a minority position as an A330 tanker 
engine.

Since 2014, Airbus has been off ering 
an upgraded version called the A330 
MRTT Enhanced, incorporating im-
provements developed for the A330 
airliner plus additional military fea-
tures. South Korea’s aircraft will pre-
sumably have that specifi cation. DAPA 
says the maintenance program for the 
tankers will use the resources of Korean 
Air Lines and Asiana Airlines, both of 
which operate the A330 but not with 
the Trent 700.

Apart from helping the air force pen-
etrate North Korean airspace, the tank-
ers will boost combat aircraft range for 
such destinations as the waters south of 
Jeju, an island at the tip of the Korean 
Peninsula, and the Liancourt Rocks, 
says the acquisition agency. The Lian-
court Rocks, occupied by South Korea 



external refueling equipment stored.
The RAAF will presumably use the 

converted tankers less, to gradually 
even out the fleet’s accumulated flight 
hours. All have CF6-80E engines. An 
Australian A330 MRTT flying with U.S.-
led operations against self-proclaimed 
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Bill Sweetman Washington

No Prize for 

Second Place
Test highlights F-35  

maneuver limitations

A 
Lockheed Martin F-35A Joint Strike Fighter (JSF) was 
outperformed in the type’s first basic fighter maneu-
vering exercise by an F-16 more than 20 years old, ac-

cording to a leaked Lockheed Martin report prepared by the 
pilot who flew the mission. Inferior energy maneuverability 
(EM), a limited pitch rate and flying qualities that were “not 
intuitive or favorable” in a major part of the air-combat regime 
gave the F-16 the tactical advantage and allowed its pilot to get 
into both missile-launch and gun parameters over the F-35. 
Another drawback was that the F-35’s large helmet and canopy 
design restricted the pilot’s rearward view.

Lockheed Martin and the JSF Program Office confirm that 
the document, originally leaked by the War is Boring website, 
is genuine but say “the interpretation of the scenario results 
could be misleading.” Maj. Gen. Jeffrey Harrigian, director of 
the U.S. Air Force F-35 integration office, says it is “too soon” 
to judge the F-35’s maneuverability. (JSF risk reduction and 
development have been underway since late 1996 and more 
than $80 billion has been spent.)

The test mission in the report, car-
ried out on Jan. 14, was probably one 
of those flown from Edwards AFB by 
Lockheed Martin site lead test pilot 
David “Doc” Nelson and reported by 
Aviation Week in April. At that time, 
however, the question of which aircraft 
had the advantage in the engagement 
was not discussed. The author’s name 
has been removed from the copy of the 
report obtained by Aviation Week.

The key performance parameters 
set for the JSF did not call for it to be 
superior to the F-16 and F/A-18C/D in 
air-to-air combat, but they demand 
comparable performance in terms of 
sustained and instantaneous G and ac-
celeration. However, Lockheed Martin 
executives and pilots have repeatedly 
said that the F-35 will be superior in 
air combat, by margins of 400-600%, to 
so-called “fourth-generation” fighters 
(a term coined by Lockheed Martin to 

Islamic State militants in Iraq has so far 
offloaded 10,800 metric tons of fuel to 
Australian and coalition aircraft.

Meanwhile, Australia has taken de-
livery of its first of 10 Alenia Aermacchi 
C-27J Spartans ordered through the 
U.S. Foreign Military Sales program. 

The type will do the work of De Havil-
land DHC-4 Caribous that were retired 
in 2009. Initial operating capability for 
the C-27J is planned for late 2016, with 
final operational capability expected 
within the following two years, Alenia 
Aermacchi says. c

conflate both older U.S. fighters and current non-U.S. designs).
The F-16 that outmaneuvered the F-35 in the January test 

was an F-16D Block 40, one of the lower-performing versions 
of the family, delivered in 1987-94. The Block 40 was beefed up 
to carry more weapons than the preceding Block 30 and incor-
porated Have Glass radar-cross-section reduction measures, 
boosting its empty weight, but lacked the higher-performance 
engines introduced on the Block 50. The F-16 retained its 
370-gal. fuel tanks during the engagement and was limited to 
7g until they were empty.

Lockheed Martin notes that the AF-2, the F-35 used in the 
test, is an early development aircraft without stealth coat-
ings, although those are not relevant in within-visual-range 
(WVR) combat, and their absence would make the aircraft 
lighter. It was also not equipped with simulated captive air 
training missiles, but neither was the F-16. Lockheed Martin 
says AF-2 lacked “software that allows the F-35 pilot to turn, 
aim a weapon with the helmet, and fire at an enemy without 
having to point the airplane at its target,” but this capability 
is available in clear daylight on any modern fighter, and was 
not used by the F-16 in the test. 

The report identifies changes to F-35 flight control software 
that could mitigate some of the problems found in the test. 
However, none of them can correct the deficit in EM, which is 
defined at any given airspeed by the aircraft’s available thrust, 
drag and weight and indicates its ability to accelerate, climb 
or change maneuver state.

The F-35 has higher angle-of-attack (AOA) limits than the 
F-16, which should normally be an advantage, but a combina-
tion of factors, including a limited pitch rate and the inferior 

EM, made it less useful. It took too long 
to reach high AOA, and the lack of EM 
meant that the F-35 could not quickly 
re-accelerate into high-speed maneu-
ver states.

The sortie included 17 engagements 
starting at 18,000-22,000 ft. with a 
10,000-ft. floor and starting speeds of 
380-440 kt. indicated airspeed. The 
test was primarily designed to “stress 
the high AOA control laws during op-
erationally responsive maneuvers uti-
lizing elevated AOAs and aggressive 
stick/pedal inputs.” The pilot judged 
the test as being “extremely effective 
at providing data that are not achiev-
able with scripted test cards.”

The first observation in the report 
is that “the most noticeable charac-

LOCKHEED MARTIN/TOM REYNOLDS

The F-35 has a combat advantage in 
high angle of attack (pictured being 
tested here) but takes too long to 
get in and out of it, a pilot reports. 
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“The F-35 goes out against 

something like a Sukhoi or 

a Typhoon, and they’re going 

to eat his lunch”  

Bradley Perrett Beijing

LCH-LAH Launched
Airbus will contribute to development  

of South Korea’s next helicopter

teristic of the F-35A in a visual engagement was its lack of 
energy maneuverability,” and the pilot notes that the F-35A 
has a smaller wing than the F-15E, similar weight and 15,000 
lb. less thrust.

The “insufficient pitch rate exacerbated the lack of EM,” the 
pilot reported, because energy would bleed off continuously 
as the pilot tried to get the nose up. The F-35 would have had 
more shot opportunities in some 
cases if the limit (imposed by 
control laws rather than aerody-
namics) had been more relaxed. 
Offensive and defensive gun 
moves were slow and easily de-
tected and countered, the report 
says, and the highest G loading 
was around 6.5g in breaks or on 
entering a turn, decreasing as the aircraft slowed down. 

High AOA flight allowed “a few offensive opportunities” 
against the F-16 (which is AOA-limited and roll- and yaw-
limited toward its maximum AOA). For instance, a long full-
rudder input could yaw the F-35 sharply enough to cause the 
F-16 to cross its nose and get a missile shot. The bad news: This 
maneuver “required a commitment to lose energy” with the 
F-35 headed for the floor, and “meant losing the fight unless 
the bandit made an error.”

The F-35 has a sophisticated flight control system (FCS) 

that changes the response of the control surfaces to stick and 
rudder commands as the aircraft moves through its flight en-
velope, with low- and high-AOA regions and a “blended” region 
between them, at 20-26-deg. AOA. This was the area where 
the aircraft “fought best,” the pilot reported. But it was not 
easy, because flying qualities “were neither intuitive nor favor-
able,” and “the lateral/directional response was often unpre-

dictable,” he said. The problem, 
in the pilot’s view, is the way the 
FCS adjusts response according 
to AOA. In flight test, the pilot 
aims at a specific AOA and ex-
pects a certain response, but 
in a dynamic flight, “attention 
is focused on the bandit rather 
than the specific AOA, [and] the 

response was often confusing.” The pilot was left waiting for 
a roll rate that did not happen, or he expected yaw and got 
sideslip.

In one case, the pilot applied full rudder to no immediate 
effect, then tried a stick input—just as the rudder kicked in. 
The pilot added more rudder and got a “fantastic yaw rate” 
that was promptly quashed (“immediate, abrupt and forceful”) 
by the anti-spin logic in the FCS.

Both the anti-spin logic and the slow pitch rate meant the 
F-35 could not escape a gun attack by the F-16. “No success-

ROTORCRAFT

DEFENSE

A
t the 2002 Singapore air show, 
Korea Aerospace Industries 
(KAI) displayed a concept de-

sign for a combat helicopter that, as the 
company must have hoped, could have 
replaced more than 200 attack and 
armed reconnaissance rotorcraft then 
in army service. The simple idea of a 
straight domestic replacement was not 
to be, however. The idea evolved first 
into a derivative of an overly large util-
ity helicopter, then back to a dedicated 
attack rotorcraft, and, finally, an armed 
version of a civil transport.

In that last form, it has now been 
launched into full-scale development. 
South Korea has signed contracts for 
what is known as the LCH-LAH civil 
and military helicopter that value the 
program at 1.6 trillion won ($1.44 billion) 
in nonrecurring costs. Airbus will con-
tribute a quarter of the development 
value for the type, which, in contrast 
to those 2002 hopes of a fully domestic 
aircraft, will be based on the European 

manufacturer’s H155, formerly called 
EC155 B1.

A more recent ambition has also 
been quashed. Although the require-
ments of the civil version, the LCH, 
have increasingly shaped the program, 
South Korea will not be able to use 
the adaptation of a foreign aircraft to 
achieve internationally recognized com-
petence in rotorcraft certification. The 
LCH’s certification will be based on that 
of the H155, says an industry official 
who is involved with the project. 

Announcing the contracts for full-
scale development, KAI reconfirms 
the schedule for the LCH-LAH. The 
Light Civil Helicopter (LCH) should be 
certified in 2020, two years before the 
first of at least 200 units of the Light 
Armed Helicopter (LAH) is delivered to 
the South Korean armed forces.

Although the government chose KAI 
last year as the preferred bidder to de-
velop and build the LCH-LAH—and the 
company chose Airbus as its technology 

partner in March—a go-ahead for the 
program has been in limbo while KAI 
has negotiated for profitable develop-
ment contracts. Competition from Ko-
rean Air Lines forced KAI to bid very 
cheaply, industry officials say.

The company may have wrangled a 
price increase out of the government. 
Last year KAI said development would 
cost more than 1 trillion won; the cur-
rent figure is much more than that.

KAI, South Korean partners, Airbus 
and the industry ministry will pay to 
develop the LCH from the H155. The 
defense ministry will pay to develop the 
LAH from the LCH. Representing the 
industry ministry, the Korea Evaluation 
Institute of Industrial Technology has 
contracted to pay 350 billion won for 
LCH development, says a KAI spokes-
person. The South Korean manufactur-
er and local partners will spend 200 bil-
lion won on the program, while Airbus’s 
investment will be 400 billion won. It 
is not clear how much of the European 
company’s contribution will be in the 
form of intellectual property. 

To create the military version, the de-
fense ministry will pay 650 billion won 
through its Defense Acquisition Pro-
gram Agency, says the spokesperson. 
In December 2014, the ministry said it 
would spend 160 billion won to develop 
an anti-tank guided weapon for the LAH.
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ful guns defense was found,” the report says. For instance, a 
standard escape maneuver—unload, roll and pull to change 
the plane of the aircraft’s movement—was bogged down by 
pitch rate, so “the result was an out-of-plane maneuver that 
was easy to track.”

The size of the helmet-mounted display system presented 
a problem. “There were several occasions where the bandit 
would have been visible, but the helmet prevented getting in 
a position to see him,” the report states. 

Some mitigating measures are advocated in the report, 
such as relaxing restrictions on AOA onset and pitch rate. 
Both would let the pilot move more quickly into and out of 
the higher AOA regime, where the F-35 has a controllability 
advantage over the F-16. The pilot also advises expanding the 
“blended” control regime, avoiding shifts in control laws in a 
key part of the combat envelope and giving the pilot more yaw 
authority versus the anti-spin logic.

In the pilot’s view, the F-35’s departure resistance is good 
enough to allow more latitude. Other aircraft, including the 
F/A-18 Super Hornet, have benefited from flight control soft-
ware changes over time, which have allowed pilots to better ex-
ploit the aircraft’s strong points and mitigated early problems.

However, the basic EM deficiency is much more difficult to 
address, and most contemporary fighters are much less re-
stricted at high AOA than the F-16. (“Drag him into the phone 
booth” has long been the adversary’s best way to fight the 

F-16.) “The F-35 goes out against something like a Sukhoi or 
a Typhoon, and they’re going to eat his lunch,” remarks an 
experienced military pilot. “They have the advantage in turn 
rate, Ps [specific excess power] and energy bleed rate.”

Pilots who talked to Aviation Week about the leaked re-
port—some but not all of whom work or have worked for other 
fighter manufacturers—were surprised by the magnitude of 
the shortfall in EM but not by its existence. The limitations of 
the Block 40 F-16 and the fact that it retained its tanks “should 
have been a plus for the F-35,” says one, and the engagement 
altitude—“above midrange” in terms of WVR combat—should 
have favored the F-35 because of its modern, powerful engine.

“Anyone can see that it is not a very agile aircraft,” a third 
pilot says, pointing out that changing flight-test laws may be 
more of a problem if—as some operators expect—pilot flying 
hours are reduced and training is transferred to lower-cost 
aircraft and simulators.

Part of Lockheed Martin’s response to the release of the 
report is to downplay the importance of air combat maneuver-
ing. “The F-35’s technology is designed to engage, shoot and 
kill its enemy from long distances, not necessarily in visual 
‘dogfighting’ situations,” the company says. But as one of Avia-
tion Week’s sources says, reliance on deciding the fight beyond 
visual range may not always be possible in the early stages of 
a conflict (power projection, show-of-force) or where rules of 
engagement limit beyond-visual-range shots. c    

The LCH “will integrate the 
state-of-the-art technologies 
for its main gear box, cockpit 
and main rotor blades so that 
its quality, performance and 
cost are more competitive in 
the future market,” says KAI. 
The issue of competitiveness 
is more prominent than usual 
in this program, because the 
H155, a late-1990s helicopter 
based on the AS365 Dauphin 
of the 1970s, has not sold 
strongly. This raises the ques-
tion of how the partners can 
expect to sell it against more 
modern types in the civil market. More-
over, the period available for develop-
ment is short, limiting the changes that 
can be made to the H155.

The army needs to replace around 
190 MD 500 and AH-1S helicopters 
with the LAH. The navy may also need 
LAHs. As for the LCH, the South Ko-
rean government and large South Ko-
rean companies can be expected to or-
der as many as they can justify, but the 
viability of the civil version must rely on 
exports. KAI predicts domestic sales of 
150 LCHs.

The concept that KAI displayed at 
the 2002 Singapore show was similar 
to the 6-metric-ton (13,000-lb.) Airbus 
Tiger, which probably was and still is 

close to the South Korean army’s ideal. 
A year later, the concept became part 
of the proposed Korean Multi-role He-
licopter, but was dropped in 2005 when 
the government accepted that a utility 
aircraft would be too big for the attack 
mission. The utility aircraft became the 
KAI Surion, developed with help from 
Eurocopter, now Airbus Helicopters. 

Separating the two types again 
raised the prospect of a dedicated at-
tack design, but the industry ministry, 
offering development funds, insisted in 
2009 that the type have a passenger 
cabin, an unnecessary encumbrance 
for the mission, so the new type could 
serve as South Korea’s entry product 
in the civil helicopter market. That 

concept has survived. In-
deed, the civil side of the 
program has become in-
creasingly prominent, with 
the LCH preceding the LAH 
in development and the mili-
tary version downgraded 
from an attack helicopter to 
an armed one.

Meanwhile, KAI’s future 
as an independent company 
is in doubt. Korea Develop-
ment Bank, controlled by the 
government, is offering its 
26.75% stake in the company 
for sale. Defense manufac-

turer Hanwha is widely expected to be 
a bidder because it has extensive activi-
ties in related fields and has shown its 
keenness for industry consolidation by 
taking a 32.4% share in Samsung Tech-
win last year.

By buying into Samsung Techwin, a 
maker of aircraft engines, artillery and 
radar, Hanwha gained great influence 
over that company’s 10% stake in KAI. 
Adding Korea Development Bank’s 
holding, it may be able to exercise 36.5% 
of KAI’s voting rights, making it a pre-
ponderant shareholder.

The most likely rival bidder for the 
KAI stake is Korean Air Lines, which has 
long wanted to consolidate its aerospace 
manufacturing division with KAI. c

The Light Armed Helicopter will be based on the Light Civil  
Helicopter, itself derived from the Airbus H155.
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Tony Osborne Donauworth, Germany

Airbus Helicopter strives for 

environmentally friendly rotorcraft

W
ith the unveiling of its Bluecopter environmental 
demonstrator, Airbus Helicopters is taking a differ-
ent approach to trying out new technologies.

The Bluecopter—unveiled by the company on July 7—is 
testing several new concepts and noise-reduction technolo-
gies to tackle the environmental impact of helicopters.

But while none of the technologies are truly ground-break-
ing, they appear more achievable and likely to contribute to 
making rotary-wing aircraft more socially acceptable.

In the last 10 years, Airbus, formerly known as Eurocop-
ter, has experimented with several nascent technologies that 
either did not make the grade or were not yet commercially 
viable.

Indeed, trials of the Blue Pulse active blade have resulted 
in additional questions about whether the system is the best 
way to tackle vibration and noise.

An electric recovery system to provide backup power for 
auto-rotating was also successful, but the weight made it 
unwieldy for use in small helicopters.

Then of course there is the X3 high-speed demonstrator, 
which not only broke records but also ended up being more 
extensively used than the company initially planned.

Although the technological component was judged to be 
viable, the capabilities are only now being explored as part 
of yet another demonstration program called LifeRCraft, an-
nounced at last year’s Farnborough Airshow.

On Bluecopter, the company has introduced technologies 
that are currently at a Technology Readiness Level of 6 (TRL 
6) and are ready for development if the company decides to 
cherry-pick them for future or upgraded aircraft.

Airbus Helicopters Chief Technology Officer Jean-Brice 
Dumont says some of the new capabilities could be incorpo-
rated in 2-6 years if investments are in place.

Among the most important of the capabilities being tested 
on Bluecopter—a conversion of the prototype H135 twin-
engine light helicopter—is a single engine operative (SEO) 

flight mode, a so-called eco-mode that would allow one of the 
engines to be shut down in flight.

Airbus believes that an SEO-mode could improve fuel 
economy by 30% and double endurance. The system would 
power down one of the engines while in cruise and spool up 
the engine as the aircraft slowed for transition into the hover 
for landing.

Engineers are exploring a number of options for imple-
menting the SEO capability. The first would use a window 
in the flight envelope where pilots could operate in a single-
engine configuration within a certain envelope; if a pilot be-
gan to exit this regime, the system could warn or restart 
the engine. The company is working closely with Pratt & 
Whitney Canada on the concept, writing new logic for the 
full authority digital engine control (Fadec) systems on the 
PW206 engine used on the aircraft.

Testing is at an early stage, but engineers hope the logic 
system could be flight tested in the late summer.

“Military pilots across the world shut down engines in the 
cruise [mode],” says Dumont. “It is not procedure, but they 
do it to save fuel. By testing this capability and examining 
the safety issues, we can potentially bring such a capability 
closer to certification.”

Other significant changes include the addition of a five-
blade main rotor system, fitted with a variant of the Blue 

Edge rotor blades, which debuted on the new H160 
medium helicopter. However, the blades fitted to 
the Bluecopter have been produced with a new 
automated process that uses pre-preg composite 
infusion—a process that could help reduce the 
cost of producing complex blade shapes by 30%. 

The company hopes to introduce the method at its 
new blade factory under construction next to Le 
Bourget Airport in Paris.

Bluecopter’s main rotor blades are 50 cm (19.6 
in.) longer, resulting in a 1-meter increase in the 
main rotor diameter, allowing engineers to reduce 
tip speed from 180 to around 150 meters per sec., 

resulting in a significant reduction in vibration and noise.
Airbus claims a 10-dB reduction in perceived noise.
Another area of noise reduction has been in the fenestron-

shrouded tail rotor, which has been fitted with new curved 
blades and a sound-absorbing lining designed to muffle the 
high-pitched fenestron whine associated with aircraft fitted 
with this kind of anti-torque system. Other changes include 
the fitment of a T-tail moving the horizontal stabilizers to 
the top of the vertical stabilizer off of the tail boom. This 
change allows 20-30 kg (44-66 lb.) of additional payload 
capability.

The vertical stabilizer also now features a movable rud-
der that has the effect of optimizing the performance of the 
fenestron, particularly during the cruise.

Results from Bluecopter will feed into the recently 
launched X6 feasibility study for the replacement of the Su-
per Puma family in the mid-2020s.

The self-funded Airbus project has some support from Ger-
many’s LuFo-IV research program and Europe’s CleanSky 
initiative. c

Rotary ‘Green’

ROTORCRAFT

Airbus’s Bluecopter is an altered H135 
modified with changes that muffle noise and 
reduce fuel consumption.

TONY OSBORNE/AW&ST



VISITOR

REGISTRATION

NOW
OPEN

AIR + LAND + NAVAL + SECURITY + MEDICAL + UNMANNED

Engage with the 
whole defence 
& security sector 
at DSEI 2015

IMAGES COURTESY OF: Supacat, AgustaWestland, Richard Seymour and THALES

Register NOW on:

www.DSEI.co.uk/2015

����

1,500 companies representing the whole 
supply chain, from Primes to SMEs

�����6 dedicated areas featuring
state-of-the-art solutions

����

Largest display of the latest defence 
& security technology

����

Networking opportunities with 32,000 
representatives from government, 
military, industry and academia

����

High-level seminars delivering the 
latest insight into the defence & security 
markets from an international prospective

Organised bySupported by

Platinum Gold

Headline Sponsors



62    AVIATION WEEK & SPACE TECHNOLOGY/JULY 20-AUGUST 2, 2015 AviationWeek.com/awst 

Amy Butler Washington

Could live, virtual constructive 

training fundamentally change 

Red Flag?

S
ubstantial improvements in computing power since the 
2005 operational debut of the F-22, pressure on the Pen-
tagon to save money and a desire to reduce harsh fl ying 

hours on its new fi ghters are issues prompting a discussion in 
the defense community about to what extent live, virtual con-
structive training could be introduced into the U.S. Air Force.

The U.S. services and its allied counterparts have long used 
simulators, or virtual training, for pilots. Often this involves a 
pilot in a  simulator cockpit with advanced displays practicing  
specifi c skills or tactics. An instructor can be over the shoul-
der or interacting with the pilot via the computer simulation, 
including injecting threats or challenges into the system via a 
“constructive” means.  But with live, virtual constructive (LVC) 
training, the simulator and constructive elements are com-
bined with live fl ying. And the training can take place over vast 
distances because the pilots can take inputs from participants 
anywhere in the virtual realm.

Today’s “high-end” threat, operating in an anti-access/area-
denied (A2/AD) environment where pilots must enter hostile 
airspace in order to engage targets, is also bolstering the case 
for LVC, industry and military sources say. “A2/AD is where 
you get the most bang for your buck with the fi fth-gen plat-
forms,” says Lou Olinto, business development senior manager 
for Lockheed Martin Mission and Training Systems.

“In the simulator environment there will be certain issues, 
certain training tasks that you want to do on the ground be-
cause you just don’t want to put out certain missions or show 
certain capabilities in the aircraft. . . . Those are destined for 
the virtual constructive environment,” he says.

Live fl ying cannot fully replicate the threats in such a sce-
nario, and war planners do not want to conduct such exercises 
in the open where tactics and procedures can be observed. 
“The capabilities of today’s advanced threats preclude even 
our best and largest ranges from providing the physical layout 
and density of a highly contested environment,” according to 
an Air Combat Command (ACC) offi  cial. “While we still need 
actual surface and airborne threat replicators to ensure the 
sensor apertures are viable, the end state of LVC will allow 
replication of an interaction with adversary capabilities with-
out actually providing the ‘metal’ in the airspace.”

The introduction of the F-35 into service—the U.S. Ma-
rine Corps plans to declare its F-35Bs operational later this 
month with the Air Force following next year—is also forcing 
the issue, according to Olinto. In 2013, the F-35 program offi  ce 
told Congress its single-engine stealthy jets would cost about 

$31,900/hr. to fl y, while the F-16C/Ds they are to replace cost 
only $22,500/hr. Likewise, the twin-engine, stealthy F-22 racks 
up a high cost for fl ying hours.

Maj. Gen. Jay Silveria, commander of the Air Force Warfare 
Center at Nellis AFB, Nevada—the service’s tactics school-
house—contends that using more LVC can reduce fl ying hour 
cost for mundane techniques. Airmanship will still require live 
cockpit time, as will tasks where pilots must experience the 
forces of extreme maneuvers. “Fighter sims cannot accurately 
replicate the physical forces encountered in fl ight and there’s 
no chance of ‘losing [an] air airplane’ or injuring someone,” 
the ACC offi  cial says. “Fighter pilots need to be able to make 
decisions and act under the stresses, or as close as we can get 
to them, encountered in combat.”

LVC could ultimately reduce the fl ying hour cost of training 
pilots while exposing them to scenarios that cannot be gener-
ated on today’s range.

The F-22 cadre faced similar constraints from the ranges 
in stretching their skills. But computer processing power and 
speeds a decade ago were prohibitive for these pilots to take 
full advantage of LVC, Olinto says. Today’s new F-35 fl eet has 
the benefi t of far better simulators and processors for training.

No real Air Force requirements exist yet for incorporating 
LVC into its syllabus, he says. But the advent of fi fth-generation 
fl ying and the expected onslaught of thousands of F-35s in 
service are adding urgency. More industry days and confer-
ences are exploring the concept than ever before. It is pos-
sible an introductory LVC environment could be procured by 
2022, Olinto says, adding that the “discussion is getting more 
serious.”

Offi  cials from Air Education and Training Command were 
unavailable for this piece, but a spokesman said LVC is a key 
element of its plans.

LVC is already in limited use for the service in various ex-
ercises. Among them is Northern Edge, which hones the skills 
of command and control operators (such as those in Airborne 
Warning and Control System or Joint Surveillance Attack Ra-
dar System aircraft) in scenarios in the Pacifi c.

During Northern Edge, the live fl ying is focused on the com-
mand and control mission with other elements—designed to 
make the operators’ tasks more challenging—added via virtual 
and constructive means, according to an industry source. 

Also joint terminal air controllers (JTAC), ground-based 
operators who call in fi res to protect friendly soldiers, have 
used LVC for training since 2007. An actual JTAC using an 
actual Rover system to communicate with an actual F-16 pilot 
would coordinate fi res against a virtual, constructive threat, 
for example, the industry source says.

In the end, embracing LVC could fundamentally change 
the tenor of Red Flag, the prestigious exercises conducted 
throughout the year at Nellis to expose fi ghter pilots to the 
most stressing situations they will encounter  outside of com-
bat. Envision the best and brightest fi ghter pilots descending 
on Nellis, just outside Las Vegas, for what could be the most 
rigorous fl ying training of their careers.

The Red Flag of 2030, however, could consist of pilots fl ying 
at their home units and battling threats injected into their 
systems by virtual or constructive means. The fl ying could 
be harder—with injected futuristic threats—but the cachet 
of Vegas may be lost to history.  c 

MILITARY TRAINING

 In With the New? 

An F-35A pilot tested high-angle-of-attack maneuvers 
at Edwards AFB, California.
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Tony Osborne Viterbo, Italy

Multination helicopter exercise 

preparing crews for future 

coalitions of the willing

I
n the fast-jet world, countries are willing to deploy their 
fighter aircraft to the four corners of the Earth in the name 
of interoperability. But in the rotary-wing world, that has 

not always been the case.
Commanders have often taken a more insular view on their 

helicopter operations, perhaps occasionally exercising with 
one or two partners. This is changing.

While exercises such as Red Flag in the U.S., Anatolian 
Eagle in Turkey or the Tactical Leadership Program in 
Spain have attracted large numbers of fighter aircraft from 
multinational participants, the Afghanistan conflict, and the 
increasing number of countries operating the same type of 
aircraft (such as the European NH90) has prompted a need 
for a helicopter equivalent. And Europe now has one firmly 
established on the calendar.

The Helicopter Exercise Program (HEP) started by the 
European Defense Agency (EDA), has been one of its most 
tangible successes, with a series of exercises in France, Italy 
and Portugal designed to improve interoperability between 
European military helicopter operators by standardizing 
tactics and procedures.

In the past six years, 10,000-12,000 personnel have been 
involved in the exercises, and around 1,200 aircrew have ben-
efited from the training.

The latest of these was Italian Blade, hosted by the Italian 
army from its main aviation base at Viterbo, north of Rome, 
June 22-July 2. The exercise played host to helicopters from 
Austria, Belgium, Czech Republic, Germany, Hungary and 
Slovenia. The U.K. had to pull out at the last minute because 
of crew and equipment availability.

While most European nations are NATO members and 
able to work pretty comfortably together thanks to NATO’s 
standardized procedures, countries that are not alliance 
members, such as Austria and Sweden, can find themselves 
at a disadvantage if they become 
involved in major international op-
erations.

In addition, all across Europe and 
NATO, member states often have 
different definitions of what consti-
tutes a combat-ready pilot, rules of 
engagement and even safety stan-
dards. Yet their ground troops are 
regularly expected to fly in the back 
of helicopters from different nations, 
leading to questions about risk.

“If you go to Kabul today, you can 

find yourself working with many countries who are not in 
NATO. It is often a coalition of the willing, so it’s important we 
are ready to work with all countries,” says Italian Army Brig. 
Gen. Arrivo Arrighi, commander of the Italian Blade exercise.

As part of the exercise, participants were faced with a po-
tential real-world scenario: Host country Sabisa has seen its 
government’s hold on power weakened by neighboring Guel-
fina, which—in an analog to Russia’s operations in Eastern 
Ukraine—has inserted troops there to create ethnic tension.

Italian Blade helicopters are deployed into Sabisa to help 
deal with the Guelfinian threat.

Every day, mission commanders from each country taking 
part in the exercise have 24 hr. to plan missions that grow in 
intensity and complexity daily, with medium- and high-level 
air defense systems threatening the mission packages.

The missions included air assaults into urban or rural 
areas, close air support, personnel recovery and special op-
erations. They have also involved operations from forward 
arming and refueling points set up by ground troops, or tak-
ing fuel from CH-47 Chinooks at preplanned sites.

A major challenge for the planners was to find a role in 
each mission for every nation.

“In the real world, you might not assign all these assets to 
a mission like this, but everyone wants to play a role,” says 
Maj. Danilo Vita, Joint Operations Center commander for 
the exercise.

To boost flight safety, every crew was given a tablet com-
puter featuring an app called SafeStrike, developed for the 
Italian armed forces to improve battlefield safety for joint ter-
minal attack controllers. Italian Blade crews have been able to 
track the whereabouts of other helicopters on the exercise, as 
they would if using a flight-tracking app such as Flightradar24. 
SafeStrike has been useful, as many of the helicopters have 
been operating below the altitude for local radars.

Andy Gray, HEP program head, says the exercise’s success 
is beginning to outgrow the EDA, and new political and fiscal 
measures will be needed so it can continue to develop.

More HEP exercises are planned. Cold Blade will take 
place in Finland in early 2016, followed by Black Blade, a 
special operations drill in Belgium later that year. Hungary 
will host a large-scale exercise in 2017.

Gray hopes that exercise can be extended to three weeks in 
order to maximize the training opportunities, although he ac-
knowledges this would come at considerable cost to the hosts 
and armed forces taking part. c

Rotary Club

As host, Italy provided many  
helicopter assets for Italian 

Blade, including this navy  
AgustaWestland EH-101.
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John Croft Washington

Growing Pains
FAA rocks installers, operators   

as it rolls out ADS-B

T
he parabolic rise in ADS-B instal-
lations in the U.S.—nearly 14,000 
aircraft have been equipped as of 

the end of June—is good news when 
considering that as many as 166,000 
aircraft will have to be upgraded, or 
grounded, when the mandate to install 
ADS-B Out comes due on Jan. 1, 2020. 
But it is a mixed blessing to the officials 
policing the rollout.

“Frankly, we are having a lot more 
problems than we expected,” said 
Doug Arbuckle, the FAA’s technical 
adviser for Air Traffic Systems, at a 
recent meeting on the topic. 

As ADS-B Out is to become the 
primary surveillance technology used 
for air traffic control post-2020, the in-

formation provided by aircraft in the 
broadcast message—GPS position, ve-
locity, heading, barometric altitude and 
other data—has to meet specifications 
to keep aircraft safely separated. FAA 
managers take the pulse of the perfor-
mance of installed ADS-B Out systems 
once a month, keeping track of the sur-
veillance issues on a dashboard.

Installation errors are the FAA’s 
primary concern. In some cases, the 
aircraft’s altitude is not showing up in 
the ADS-B stream, potentially leading 
to missed conflict alerts for aircraft 
carrying Universal Access Trans-
ceiver (UAT) ADS-B. In other cases, 
the avionics for both UAT and Mode S 

extended squitter ADS-B units are be-
ing programmed with the wrong Inter-
national Civil Aviation Organization 
(ICAO) address, leading to misidenti-
fication by air traffic control. The ICAO 
address is a globally unique identifier 
linked to each specific aircraft.

UAT receivers transmit on 978 MHz, 
and are meant to be a lower-cost solu-
tion for general aviation (GA) aircraft 
while Mode S extended squitter tran-
sponders (aka Mode 1090 ES), those 
typically carried by larger aircraft and 

LIGHT AIRCRAFT

Traffic reports, one of the main  
benefits of ADS-B for general  

aviation, may be going away  
soon for some users.

JOHN CROFT/AW&ST
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ADS-B Link Version 2 Equipage
April 2012-May 2015

Curve based on Feb. 2014-Jan. 2015 data

� Projected to 12,937

   by end of May 2015

� Actual 12,613 (-324)

Date Projected Equipage*

Jan. 1, 2016

Jan. 1, 2017

Jan. 1, 2018

Jan. 1, 2019

Jan. 1, 2020

20,078

36,721

58,925

86,689

120,014

*Projected to 13,842 by end of June 2015

identified by a four-digit code the pilot 
sets. For ADS-B units, the four-digit 
code is replaced by the ICAO address. 

To better track and 
fix issues, the FAA has 
created a Tracking 
Analysis Tool (TAT) 
database that details 
the installed ADS-B 
equipment on each air-
craft in the U.S. When 
air traffic controllers 
flag problems with 
surveillance data for 
a particular aircraft, 
officials can look up 
and contact the equip-
ment’s manufacturer 
and determine if there 
are trends with a given 
type of unit. That as-

sumes the aircraft is 
listed in the TAT. 

T h e  FA A  s a y s 
most of the altitude-
reporting problems 
are caused by instal-
lation shops not fol-
lowing FAA or ADS-B 
manufacturer instal-
lation guidelines. The 

same is true for the incorrect ICAO ad-
dresses, many of which remain set to 
factory default codes. The FAA notes 
that “many” aircraft are having “more 
than one” problem with the installation.

Other problems are tied to improper 
pilot use. One particular issue occur-
ring at several airlines involves pilots 

commercial airliners, operate at 1090 
MHz and work at all altitudes. ADS-B 
avionics, either UAT or Mode 1090ES, 
will be mandatory in areas that today 
require aircraft to carry a Mode C tran-
sponder that “squawks” position and 
altitude in response to secondary sur-
veillance radar queries, and is uniquely 
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Graham Warwick Washington

Fly, Drive or Both?
Which is it, flying car or roadable aircraft?  

It depends on your point of view

F
lying cars and roadable aircraft 
seem similar terms, but each 
denotes a different approach to 

designing a vehicle that can be both 
flown and driven. The difference: Is it 
a car that flies over congested roads, or 
an aircraft that drives through danger-
ous weather?

That divide is evident as fly/drive ve-
hicles enjoy a resurgence that could see 
several models available by 2017. Terra-
fugia’s Transition is in the roadable air-

craft category, the company seeing the 
ability to drive to the airport or under 
a storm as increasing the accessibility, 
usability and safety of light aviation. But 
other companies emphasize drivability 
and the fun factor in flying cars.

Now expected to be available in 2017, 
the Transition is a four-wheeler with 
side-by-side seating for two. The wings 
fold up against the fuselage. A 100-hp 
Rotax 912 engine powers the rear drive 
wheels and a pusher propeller mount-
ed between twin tail booms. Maximum 
cruise speed is 100 mph in the air and 
65 mph on the road.

A production prototype flew in 
March 2012. Terrafugia plans to cer-
tify the Transition as a light sport 
aircraft (LSA) and has petitioned the 
FAA to raise the LSA limits to allow 
an 1,800-lb. gross weight and 54-kt. 
(62 mph) stall speed (versus 1,320 
lb. and 45 kt.) because of the extra 
weight required to meet highway 
safety standards.

Terrafugia argues automotive 
crashworthiness and the ability to 

drive through bad weather will in-
crease safety. The FAA has yet to rule, 
but CEO Carl Dietrich says, “Our work 
is moving forward—it’s just a question 
of whether they will allow us to self-
certify as an LSA, and bring the addi-
tional safety features to the sport pilot 
population.”

A stylish “flying roadster” from Slo-
vakia hit a setback in May when the 
AeroMobil 3.0 prototype crashed on 
a test flight. The pilot, chief designer 
Stefan Klein, deployed the ballistic re-
covery parachute at 900 ft. and was 
unhurt. The aircraft was damaged, but 

improperly setting the flight identifi-
cation number, or call sign, into the 
ADS-B before a flight. When the call 
sign programmed into the ADS-B does 
not match the call sign in the flight 
plan, it creates a call-sign mismatch 
in the air traffic control automation 
system, which the FAA says “annoys 
and distracts” controllers. Some pi-
lots had not been trained by airlines 
on how to reset the code once airborne. 
A typical mistake would be leaving off 
the “JBU” in front of 1070 for JetBlue 
Flight 1070’s call sign. 

According to FAA installation data, 
297 U.S. air carrier aircraft and 97 in-
ternational airlines’ aircraft had been 
equipped with rule-compliant ADS-B 
as of the end of May. By contrast there 
were 10,902 GA aircraft outfitted with 
the technology at that time, as well as 
28 U.S. military aircraft. 

Along with policing ADS-B perfor-
mance, the FAA is modifying and op-
timizing the system’s basic operations 
as early adopters test the waters. One 
significant, somewhat controversial 
change will take place in the Traffic In-
formation Services Broadcast (TIS-B) 
ground network early next year when 
non-performing emitters (NPE) will be 
prevented from receiving the service. 
TIS-B broadcasts radar-acquired po-
sition and altitude data from aircraft 
with Mode C transponders to aircraft 
using certified ADS-B Out avionics as 
well as ADS-B In, a feature not part of 
the mandate.

Depending on the unit, ADS-B In 
systems can receive either UAT or 
Mode 1090ES (or both) to display the 
position of nearby aircraft in the cock-
pit. The FAA provides an ADS-R (re-
broadcast) service to give the single-
frequency users (UAT or Mode 1090 
ES) the complementary frequency in 
order to show all ADS-B-equipped 
traffic, but ADS-R does not transmit 
the radar position of non-ADS-B-
equipped aircraft. 

Today, aircraft owners flying with 
early generation ADS-B Out equip-
ment that does not meet the FAA ADS-
B Out specifications are able to receive 
TIS-B and ADS-R reports via ADS-B 
In. However, aircraft with certified 
ADS-B In systems are unable to see 
the NPEs because the certified equip-
ment must filter out offending aircraft 
as unreliable. The FAA’s solution will 
be to deny “client status” to an NPE, 
thereby blocking its ability to receive 
TIS-B and ADS-R position reports. c
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Prototype Carplane shows wings stowed between twin hulls to enable good 
handling at high road speeds.
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Tony Osborne London and Paris

Charging Up
Airbus is set to break ground on electric  

aircraft factory in 2016 

I
t seems strange to think that Air-
bus—manufacturer of the enor-
mous A380 airliner—is planning to 

go into the light aircraft business.
But the company has invested €20 

million ($22.3 million) in a new-gener-
ation electric-powered light aircraft 
family, and will next year break ground 
for the factory where they will be pro-
duced.

Development work on the E-Fan 
2.0 seat-training aircraft and the 
larger four-seat hybrid E-Fan 4.0 is al-
ready progressing rapidly in southern 
France. The company is experimenting 
with battery systems that will extend 
endurance beyond 1 hr., potentially 
opening the door to low-cost flight 
training and general aviation flying.

Airbus has no idea if its concept will 
be a commercial success. Indeed the 
company now has to determine a busi-
ness case for these new products, par-
ticularly as light aircraft production is 
far from a natural fit for the aerospace 
giant. The company sees the E-fan 
more as a technology incubator, with 

every element of the project—from the 
supply chain to assembly—testing new 
technologies it hopes could help even-
tually lead to the development of an 
electric-powered regional airliner to 
be operational in the coming decades.

The most critical elements of E-fan’s 
success are battery performance and 
efficiency, both of which have made 
significant leaps in the last year alone; 
Airbus claimed a 60% increase in the 
E-fan battery capacity in that time.

When the E-fan demonstrator first 
took to the air in March 2014 its endur-
ance was about 30 min. But prior to the 
Paris Air Show, the engineers swapped 
out the lithium-polymer battery system 
of 120 cells and replaced it with a heavi-
er but more densely packed lithium-ion 
battery system of 2,982 cells.

While this added 30 kg (66 lb.)of 
mass to the aircraft, the new battery 
installation was able to provide 160 
Watts/kg of power compared to 100 
Watts/kg with the lithium-polymer 
battery system. This had the effect of 
increasing endurance to just over 50 

LIGHT AIRCRAFT

AeroMobil expects to resume flying 
this year after repairs.

Powered by a 100-hp Rotax 912 driv-
ing the front wheels on the road and 
pusher propeller in flight, the AeroMo-
bil has four wheels, side-by-side seat-
ing for two and wings that fold back 
when on the ground. The wings have 
variable incidence to reduce takeoff 
distance to 660 ft. Stall speed is 37 
mph, takeoff 81 mph and top speed at 
least 124 mph in the air and 99 mph 
on the road.

The 3.0 first flew in October 2014, 
and before the crash the company 
planned to be on the market in 2017. 
With the Slovakian government to 
provide three years of R&D support, 
AeroMobil is seeking outside investors 
and has appointed a former automo-
tive executive as chief technical officer.

Dutch company PAL-V Europe com-
pleted flight tests of its prototype Per-

min. To offset the additional weight, 
engineers introduced new power con-
trollers each weighing 1.5 kg, replac-
ing the industrial type system that 
weighed in at around 12 kg.

The company also says it “stream-
lined” the onboard telemetry system 
and removed the electric motor that 
allowed the E-fan to taxi without using 
engine power.

These changes allowed the E-fan 
demonstrator to successfully perform 

speed and road conditions, to main-
tain balance.

Minimum flying speed is 31 mph. 
Maximum is 112 mph, in the air and 
on the ground; 0-60 mph is less than 
8 sec. Two PAL-V One versions are 
available: a €499,000 ($554,000) 
“limited pioneer’s edition,” of which 
only 45 will be built, and a €299,000 
“S-edition.”

Samson Motor Works is building a 
flying prototype of its Switchblade, a 
three-wheeler with side-by-side seat-
ing that is classed as a motorcycle on 
the road and will be sold in the U.S. 
as an amateur-built experimental air-
craft. Oregon-based Samson aims to 
be on the market within 18 months at 
a target price of $95,000.

The wings fold forward under the 
body, where they are protected from 
damage by clamshell doors and a cen-
ter keel. A 180-hp Motus V4 motor-

sonal Air and Land Vehicle (PAL-V) in 
2012 and is developing a commercial 
version for delivery beginning in 2017. 
The company is taking orders in the 
Netherlands, and plans to begin taking 
reservations from customers across 
Europe this fall.

The PAL-V One is a three-wheeler 
with tandem seating. In the air, it is a 
gyrocopter, with two-blade rotor and 
pusher propeller. To convert, rotor 
and propeller blades are unfolded, 
tail telescoped, and rotor mast raised. 
The 230-hp engine spins the rotor up 
to 80% rpm before switching to drive 
the prop, allowing takeoff with a 540 
ft. ground roll.

On the road, the PAL-V One steers 
like a car, but banks like a motorcy-
cle. Dynamic vehicle control adjusts 
the tilt angle in corners. The driver’s 
input is distributed between wheel 
steering and vehicle tilting, based on 
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AIRBUS

Airbus’s Voltair subsidiary will 
build the E-fan 2.0 and 4.0 at a 
new plant at Pau, France, near 
the Pyrenees.

Galleries See more about the latest  
crop of flying-car/roadable aircraft designs 
at: AviationWeek.com/FlyingCars

cycle engine, already used in aircraft, 
powers a ducted propeller mounted 
between the rear drive wheels for pro-
tection. A “V-T tail” with twin rudders 
unfolds and deploys rearward.

Samson has built a ground-only 
prototype to test the drivetrain and 
says the vehicle will offer high road 
performance, with 0-60 mph in less 
than 7 sec. Top speed is expected to 
exceed 100 mph on the road and 160 
mph in flight, says founder Sam Bous-
field.

Experimental rules require own-
ers to make 51% of their aircraft, but 
Samson plans to produce “limited 
edition” Switchblades for markets 
where it is allowed to sell complete 
aircraft. Under a builders’ assistance 
program, owners’ vehicles will follow 
these limited editions down the pro-
duction line.

Good road performance has driven 

the design of Germany’s Carplane. 
The Braunschweig-based company 
has built a prototype with funding 
from the European Union and the 
German state of Lower Saxony and 
plans to fly the vehicle on private 
investment, says program manager 
John Brown.

The Carplane has a twin-hull con-
figuration driven by the need for good 
road handling. Stowing the remov-
able wings between the single-seat 
hulls prevents them producing lift at 
higher road speeds, or from forces 
produced by sidewinds if the wings 
were to be folded along the sides of 
the fuselage.

Dual hulls enable use of full-size car 
wheels to improve road-holding while 
minimizing parasitic drag in flight, 
says Brown. A 151-hp engine drives 
the road wheels in car mode, the 
pusher propeller in flight, and both for 

a shorter takeoff.  “We can get off the 
ground in 80 meters [260 ft.], at 45-50 
kt.,” says Brown. “And we can land and 
stop within 80 meters.”

In the prototype, the sailplane-style 
wings are removed, stowed and re-
attached manually, but Carplane has 
designed a mechanism that enables 
the wings to stow and unstow, and 
empennage to extend and retract, au-
tomatically. Carplane plans to certify 
its flying car as a very light aircraft 
(VLA) under European regulations. 
This limits maximum gross weight 
to 750 kg (1,650 lb.). With the auto-
matic deployment mechanism, the 
vehicle weighs 795 kg. “We either go 
manual or apply for an exemption,” 
says Brown. c

a flight across the English Channel on 
July 10 on a reverse route flown by 
French pioneer Louis Bleriot in 1909, 
flying from Lydd, England, to Calais, 
France. The E-Fan, flown by Didier 
Esteyne, managed to perform the 74-
km (46 mi.) flight in 37 min., flying at 
around 3,500 ft. After landing, the 
aircraft still had 21% battery energy, 
which Airbus officials described as a 
“comfortable power margin.”

Airbus’s hope that it would be the 

first to cross the Channel with an elec-
tric aircraft was thwarted, however, 
by aerobatic pilot Hugues Duval, who 
made the crossing in an electrically 
powered version of the twin-engine Cri-
Cri light aircraft on July 9 (see page 24).

Development of the serial produc-
tion two-seat E-fan 2.0 is advancing, 
Jean Botti, Airbus Group chief techni-
cal officer, told Aviation Week at the 
Paris Air Show. The machine will have a 
maximum takeoff weight of around 600 

kg, allowing it to be classified as a light 
sports aircraft. The E-fan 2.0 is set to fly 
in 2016 and enter the market in 2017. A 
larger four-seat E-fan 4.0—featuring a 
hybrid powerplant to boost range and 
endurance—will follow two years later. 

Airbus believes the E-fan 2.0 could 
revolutionize flight training, particu-
larly when combined with a new-gen-
eration connected cockpit. Electric 
propulsion also cuts down on noise as 
well as on direct operating cost. The 
operating tempo might suffer initially 
related to battery-charging times, al-
though advancements are being made.

Airbus has established a subsidiary 
called Voltair to produce the E-fans in 
a new factory in Pau, France.

“This will be a factory of the future,” 
says Botti. It will be highly digitized 
and pioneer new technologies.

He says a “compact assembly floor,” 
which reduces the distances parts 
need to travel around the plant during 
the build phase, will be featured. Wire 
or fiber-optically-guided transport de-
vices will carry airframe components 
around the floor.

Initial E-Fan production rate is 
targeted at 10 aircraft annually, but 
additional parcels of land have been 
reserved for potential expansion. c
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John Croft Leesburg, Virginia

P
ilots flying in and out of Leesburg Executive Airport, 
a bustling general aviation  (GA) airport 30 nm north-
west of the nation’s capital, may want to mind their 

manners a bit more closely starting Aug. 3.
On that day, FAA controllers will begin eavesdropping on 

activity at the uncontrolled airport as part of a remote con-
trol tower demonstration being run by technology developer 
Saab, the airport and the Virginia SATSLab. The technology, 
more prevalent in Europe than in the U.S., could one day re-
place some existing towers and spring up in other locations 
where air traffic or business interests may warrant a tower, 
but the economics may not.

At Leesburg, FAA controllers represented by the Na-
tional Air Traffic Controllers Association will have no say 
in the operations during the three-month program but will 
instead get familiar with and evaluate the various remote 
tower technologies that Saab has been developing in Europe 
and elsewhere in the past decade. Of particular interest is 
whether operating procedures developed for Europe will be 
applicable to the U.S., where GA and business aviation are 
much more prevalent, particularly at airports like Leesburg. 
Aviation Week toured the remote tower during pretesting in 
mid-June with Saab’s FAA programs systems engineering 
lead, David Olster.

The point of the test is in large part to collect enough data 
to convince the FAA that a more comprehensive test—con-
verting the airspace to Class D (indicating the presence of 
a control tower) and actually controlling aircraft starting 
early in 2016—will be safe. The Class D test would include 
both the remote tower and a temporary mobile control tower 
manned by nonfederal controllers, who are trained and cer-
tified by the FAA but work in a handful of civilian-funded 
towers around the country. Beyond that test, Saab hopes to 
certify the installation as a nonfederal tower at Leesburg and 
roll out the technology to similar U.S. airports later.

Introducing the new technology in increments has been 
the model so far in Europe. Sweden’s civil aviation authority 
certified a Saab-built remote tower and remote tower center 
(RTC) in April. The virtual tower is located at the Ornskolds-
vik Airport and the RTC in Sundsvall, 64 nm away. Sweden 
will ultimately control three small airports via controllers at 
Sundsvall. Saab is also continuing remote tower nonoperation-
al demonstrations in Norway, with a heliport and an airport 
controlled through an RTC in Bodo, and in Australia with a 
remote tower in Alice Springs and a control center in Adelaide.

The technology is coming to larger airports as well, in 
some cases as the primary tower and in others as a fully 
functioning backup. In early June, the Irish Aviation Author-
ity contracted Saab to build an RTC at the Dublin Airport, 
with remote towers at the Cork and Shannon airports. In 
Hungary, competitors Indra and Searidge Technologies are 
installing a remote tower and RTC at the international air-
port in Budapest for air navigation service provider (ANSP) 
HungaroControl, and in Germany, Frequentis is bringing the 

technology to the Saarbrucken, Erfut and Dresden airports 
under a program with DFS, the German ANSP.

For GA pilots in the U.S., Leesburg represents a prime 
opportunity to see the most elemental form of the system, 
designed to replace humans in a brick-and-mortar tower with 
a telepresence elsewhere.

Externally, the airport looks unchanged except for a small 
metal platform capped with a “crow’s nest” camera pod with 
14 high-definition cameras, a pan/tilt/zoom (PTZ) camera 
and a light gun mounted on a beam sprouting from the roof 
of the airport operations building. An industrial compressor 
located one floor below provides high-pressure air to cool the 
electronics and provide overpressure in the camera housing 
(to keep out dust and moisture) and also to blow a steady 
stream of air in front of the cameras to keep dirt, bugs or 
other wildlife from blocking the camera.

Internally, there are major differences. The heart of the 
operation is a conference room-cum-RTC with a wall of 15 
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A primer on the inner and outer workings  

of the first practical virtual tower in the U.S. 

Not-So-Remote Tower

1 Pan/tilt/zoom camera
2 Light gun
3 “Crow’s nest” with 14 fi

14 fixed cameras
4 Microphones
5 “Technical” cabinet
6 Remote tower
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NEC monitors in portrait format mounted to a synchronized 
semicircular support structure that allows all the monitors 
to be raised or lowered as one unit, and also permits quick 
replacement of a failed monitor. The 15th monitor, on the far 
right side of the panoramic scene, is normally blank and is 
used as an immediate backup if one of the 14 primary screens 
fails. Olster notes all components are commercial off-the-
shelf devices, with Saab responsible for the overarching intel-
lectual property that integrates all the devices.

On the 14 screens is a compressed 360-deg. view of the 
airport, with the center set near the middle of the airport’s 
single 5,500-ft. runway. Each of the monitors is fed by one of 
the crow’s nest cameras. The video stream travels from the 

cameras to a separate room with an electronics rack holding 
15 encoders (14 plus one spare) that compress the raw video, 
three monitors handling the video from the PTZ camera , and 
two microphones attached to the metal platform to capture 
the airport’s stereo sounds.

The data is then routed to the RTC, which in this case is 
a nearby electronics rack in a downstairs room adjacent to 
the panoramic display. In other projects the RTC has been as 
far away as 700 nm. The audio data is fed into two speakers, 
one on each side of the display.

In the RTC electronics rack, a computer for each monitor 
reassembles the stream, performs checks for data integrity 
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4 System status
5 Controller roles

  6 Screen brightness
  7 “Window” brightness filters
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  9 Pan/tilt/zoom presets
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and timeliness, and sends the data to a monitor. At Sundsvall, 
Saab has a requirement for the latency between camera and 
screen to be less than 1 sec.

Controllers interface with the system using a stylus pen on 
an interactive monitor, both to control the various buttons 
but also to activate the PTZ camera. Basic elements on the 
screen include a miniature version of the panoramic view, a 
clock and a series of buttons, some of which will produce sub-
windows with more options. Key controls include individual 
and universal dimming of “windows” to counteract sun glare 
(the analog of controllers lowering shades in a traditional 
tower); system status (red indicates a failure); selection of 
the controller’s role, whether ground control or tower; and 

an air flow boost button to deliver ex-
tra pressurized air across the front 
of the window pane in front of crow’s 
nest cameras to remove bugs or other 
obscurants.

To the right of the monitor is an Au-
tomated Weather Observing System 
station and to the left, a traditional 
tunable radio stack for listening to 
traffic.

To operate the PTZ, Olster points 
the pen to an area of interest in the 
miniature scene, at which point a zoom 
box appears on the large screen. Zoom 
or dezoom is provided by clickable 
controls on the stylus. There are also 
buttons for precanned PTZ locations 
or routines, one of which is a sweep 
of the runway to detect obstructions. 
The system will also feature an auto-
mated tracking mode that will follow 
an object or aircraft selected with the 
stylus. The same pen is also used to 
steer the light gun mounted next to 
the PTZ, a device that shines a red, 

white or green light at an aircraft experiencing a radio failure.
Monitor resolution is high enough and the distance from 

screens to the controller far enough that short-focused bin-
oculars are also standard equipment on the desk for picking 
out details such as aircraft tail numbers, a lesson learned at 
Sundsvall. “Because controllers in Sweden are used to using 
the binoculars, they would go for them instead of picking up 
the pen for PTZ,” says Olster. c
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Video Take a tour of Leesburg’s remote tower center and 
the technologies there at AviationWeek.com/RemoteTower

High-definition video screens will replace 
the skyline for a remote tower project started at  
Leesburg Executive Airport in Virginia this summer.



70    AVIATION WEEK & SPACE TECHNOLOGY/JULY 20-AUGUST 2, 2015 AviationWeek.com/awst 

LIGHT AIRCRAFT

Molly McMillin Wichita

‘Get the Word Out’
EAA chairman offers tips on  

ensuring an active GA base

S
afety is a top priority for the 
aviation industry and a big is-
sue when it comes to its sus-

tainability and growth, says Jack Pel-
ton, former Cessna Aircraft CEO, now 
chairman of the Experimental Aircraft 
Association (EAA).

In 2014, 434 people were killed in 251 
general aviation accidents, and while 
the fatality rate is flat, Pelton says too 
many lives are being lost and the safety 
factor continues to be sensationalized.

“When your neighbor talks about 
a crash, it becomes a barrier,” Pelton 
says. “He asks: ‘Why do I want to let 
my family get into aviation? Why do 
I want my kids to go down to the air-
port and fly?’ I think this is a huge issue 
around growing aviation.”

Help may come in the form of new 
streamlined, performance-based Fed-
eral Aviation Regulations (FAR) Part 
23 airworthiness and certification 
standards the FAA is crafting for ini-
tial release by year-end. The updated 
regulations, which cover small piston-
powered aircraft through to high-per-
formance executive jets, should allow 
for the addition of new safety equip-
ment at lower cost to the operator.

Pelton says the changes will bring 
“all goodness,” for manufacturers but 
that it will be at least a year before they 
are working from the new rules. “[The 
rewrite] gives relief to regulations that 
don’t make sense. . . . That’s all positive 
for anybody who wants to go develop, 
certify and design a new airplane.” He 
says the regulatory process for Part 
23 “had gotten to where it erred to the 
most complicated and sophisticated 
airplane and all other models had to 
comply.” That means Cessna had to 
certify its 172 Skyhawk light aircraft 
under the same rules as it certified a 
Citation CJ3 business jet.

“That’s the way Part 23 is written,” 
Pelton says. “A lot of things you should 
do for a CJ3 are overkill for a 172. A 172 
does not fly as fast or have the same per-
formance characteristics or sophistica-
tion of systems. It is not exposed to the 
same environment as a CJ3.”

Because of those rules, manufac-

turers say they can’t make a business 
case for developing a new Bonanza 
or 172. “It’s going to cost too much in 
testing,” he says. With all the over-
engineering, “the price is going to be 
too high. And if the price is too high, 
it just doesn’t work.”

Regarding the FAA’s first attempt 
at the Part 23 rewrite, Pelton says the 
agency did not address one of the most 
important issues that could boost gen-
eral aviation safety—upgrades to exist-
ing aircraft. He says the EAA is work-
ing to include changes that would help.

“We need to spend as much time 
looking at the regulations and rules 
for those airplanes already out there,” 
he says, noting that there are far more 
existing aircraft in operation than new 
ones being built. “We ought to work on 
regulations that encourage . . . safety on 
older airplanes and parts to keep them 
flying,” he says. A typical owner cannot 
afford to replace a $40,000 Cessna 172 
with a $400,000 new one.

Maintaining an aging aircraft is get-
ting harder and harder, he says. “[The 
rules] don’t let you put new stuff in 
that could help you be safer. . . . Today 
to go certify an installation on an old 
airplane is cost-prohibitive.”

When it comes to general aviation 

EAA Chairman Jack Pelton, an avid GA pilot, says the 
industry has to do a better job of marketing the virtues 
of flight. 
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(GA) safety, loss of control (LOC) is the 
industry’s biggest concern.

“LOC is still one that is stumping 
us,” Pelton says. The EAA is work-
ing on the issue through education, 
but also plans to promote innovations 
in the form of safety upgrades in the 
cockpit through an “Innovation Award, 

a mini XPrize if you 
will,” Pelton says.

The FAA helped 
a bit last year when 
it simplified design 
approval require-
ments for angle-of-
attack indicators, 
wh i c h  c a n  h e l p 
pilots avoid a stall. 
“It’s a great safety 
device if used right, 
and it’s in front of 
you,” Pelton says.

To  g r o w  t h e 
ranks of  GA pi-
lots, Pelton says 
the industry must 
improve how it dis-
seminates facts and 
statistics to ensure 
a c c u r a t e ,  n o n -
sensationalized re-

ports related to safety.
Driving a car or a motorcycle is far 

more dangerous, Pelton says. He notes 
that the number of pilots has dropped 
in the years since the World War II era, 
when soldiers were coming home and 
using the GI Bill to learn to fly. The pi-
lot population rose to about 600,000 in 
the immediate post-war era. Now, the 
number is around 400,000. “In reality, 
we will probably never get back to that 
level again,” he says. “Pilots are getting 
older and we’re not replacing them at 
the rate we’re losing them. Personally, 
I think the younger generation has too 
many different distractions. They can 
do so much more with their time. You 
have to get a way to tap into them and 
find a way to hold their attention so 
they will get involved in aviation.”

As such, he says the industry has to  
improve its marketing skills. “All we 
talk about is how expensive [flying] is, 
but so is owning a boat. So are a lot 
of other things,” Pelton says. “With an 
aircraft, you can go and do things and 
go places. It can be a lifestyle for you 
if you gravitate to it. We talk about the 
regulations and about the cost—the in-
surance and the medical. We’ve got to 
do a better job of sharing what it can 
do or mean for you.” c
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N
ASA’s procurement of private-sector services to resupply the 
International Space Station (ISS) has helped to create two vi-
able commercial entities that can carry cargo into low Earth 

orbit. Both are now in hiatus after launch failures, but the technical 
issues they are working to resolve could prove to be the least of their 
problems if Congress has its way.

NASA’s purchases helped create a U.S. capability that had not 
existed since the space shuttle was retired. They also provided op-
portunity and capacity to take U.S. entrepreneurial ventures into 
space, making more use of a multibillion-dollar orbital outpost that 
struggled to justify its existence as purely a government facility.

These include NanoRacks and its CubeSat Deployer (see photo), 
launched to the ISS on Orbital ATK’s first Cygnus cargo delivery. 
This device has launched dozens of Dove Earth-observation nanosats 
built by Planet Labs, a San Francisco startup. Space Angels Network, 
which backs commercial space startups, reports rapidly growing in-
terest by entrepreneurs in using the ISS. In fact, about half the U.S. 
resources on the station, including scarce crew time, are now being 
used for commercial applications.

The NASA-backed development of commercial crew vehicles is an 
important next step. Not only would it restore a U.S. ability to launch 
astronauts the effort also would support an increase in ISS crew size 
that would double the amount of time they can devote to commercial 
activities.

Amazingly, Congress wants to slow the commercial crew program. 
The House voted to cut $224 million from NASA’s request for $1.224 
billion for commercial programs. The Senate’s version of the appro-
priations bill would take the total down even more, to $900 million, a 
26% cut. If this hatchet job stands, slowed work under the commer-
cial crew contracts that were signed with Boeing and SpaceX will 
likely delay the start of flights to the ISS.

So in one giant step backward, Congress has moved simultane-
ously to prolong dependence on Russia to launch American astro-
nauts and undercut the development of a new space private sector. 
The lawmakers did this in part to increase funding for government-
run human spaceflight efforts like the Space Launch System (SLS), 
a massive rocket with no commercial prospects, which just happens 
to provide work in key senators’ states. So much for Republicans’ 
repeatedly professed preference for the free market and plucky en-
trepreneurs over government bloat and sluggish bureaucracies. Pork 
barrels trump principles.

But wait, there’s more. The Senate is also moving to squeeze fund-
ing from another important area in NASA’s $18.5 billion budget re-
quest. For research in aeronautics—“the first A in NASA,” as agency 
promoters like to say when acknowledging its poor stepchild—the 
situation is more critical. The Obama administration requested 
$571.4 million for fiscal 2016, down from $600 million this year. The 
House voted to keep it at 2015 levels. But Senate appropriators have 
voted to chop it further to $524.7 million. 

That cut is also unjustified, whether measured by the civil aviation 
industry’s contribution to the U.S. economy or by the aeronautics di-
rectorate’s demonstrated success in making a little money go a long 

Bludgeoning 

NASA’s Best 

prove their feasibility. NASA will act as an angel 
investor, giving them the opportunity to succeed 
or fail with minimal bureaucratic oversight. This 
effort to bring the “fail early, fail often” technology 
development culture of Silicon Valley startups to 
government research is being pioneered on inter-
nal projects, but will be applied to the selection of 
external, early-stage projects. These bring NASA 
into contact with Silicon Valley startups like Joby 
Aviation, which is working with the agency on elec-
tric-powered aircraft.

Ironically, one of the congressional panels over-
seeing NASA’s budget—the Senate Commerce, 
Science and Transportation Committee—has just 
announced plans for a working group to help craft 
science and technology policies that will keep the 
U.S. competitive. “We must continue to ensure 
that innovation centers across the country, such as 
Silicon Valley in California . . . continue to drive the 
U.S. economy,” the announcement says.

Well, they could begin by acknowledging where 
government R&D agencies are working with 
those very centers of innovation to enable future 
technologies, services and markets. And that in-
cludes NASA’s support for commercial space and 
civil aviation involvement that should be acknowl-
edged, welcomed and rewarded for its successes 
and not cut back to plus-up already massive gov-
ernment projects.  c

way. That success has been achieved by working 
cooperatively with industry, including small com-
panies and startups, to leverage the funding that 
is available. The six-year Environmentally Respon-
sible Aviation program, which ends this year and 
has matured a range of technologies to where they 
can be used in new aircraft, was funded equally by 
government and industry.

This year, NASA has brought a venture-capital 
mindset to its funding of early-stage aeronautics 
projects, taking a “Shark Tank” approach to se-
lecting projects that will be given 18-36 months to 

         Congress is moving to 
prolong dependence on Russia 
to launch astronauts, undercut 
a new space private sector and 
squeeze aeronautics R&D.

“ “

Editorial
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