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FARNBOROUGH
AIRSHOW NEWS

ORDERS UP AT FIA22 
by Charles Alcock

As if to galvanize consensus among assem-
bled aviation executives on the imperative to 
achieve net-zero carbon operations, the sun 
once again roasted the Farnborough show site 
on Tuesday as the UK government launched its 
Jet Zero Strategy for decarbonization. But the 
epic heat did little to wilt executives’ appetites 
for commerce, with deals done on the first two 
days of Farnborough International 2022 for 
almost 300 new and converted airliners.

Delta Air Lines was one of the show’s big 
spenders, signing firm orders for at least 100 
Boeing 737 Max 10 narrowbodies. The U.S. 
group also favored Airbus by adding an order 
for a dozen more of its A220-300s, taking its 

total firm order count to 107.
All Nippon Airways parent ANA Holdings 

agreed to acquire twenty 737 Max 8s and a pair 
of 777-8F freighters. The Japanese carrier said 
it has been expanding its cargo operations after 
seeing a significant uptick in demand during 
the Covid pandemic.

Lessor Aviation Capital Group is beefing up 
its stock of 737 Max 8s by declaring its com-
mitment to 12 of the single-aisle model. The 
deal takes its total order tally for the type to 34 
airplanes since it had previously ordered nine 
in May 2022.

Private investment firm 777 Partners expanded 
its portfolio with firm orders for 30 Boeing 737 
Max 8-200s, growing its backlog by around 50 
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A fan favorite, Airbus’s A350XWB carves a graceful path through 
the sultry Farnborough skies during yesterday’s heat wave.
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Ambitious 
timeline 
set for 
TF-X jet

by Chris Pocock

The TF-X mockup leads a lineup of indig-
enous airframes at the Turkish Aerospace 
pavilion at the Farnborough Airshow.

A full-scale model of Turkey’s stealth 
fighter is on display, but it might not take 
long before the real thing comes to Farnbor-
ough. At a media briefing yesterday, Turkish 
Aerospace (TA) president and CEO Temel 
Kotil described the extraordinary timescale 
set for the development and production of 
the TF-X.

Rollout is “250 days away, and counting,” 
Kotil declared. The goal is for the TF-X to 
emerge on March 18 next year, a date that has 
been celebrated in Turkey since 1915, when 
the Ottomans repulsed the Allied attempt to 
capture the Dardanelles and Istanbul. The 
first flight will follow exactly two years later, 
with deliveries following by 2028, according 
to Kotil.

Turkish Aerospace has hired or trained 
1,300 engineers to work on the TF-X. Kotil 
said that another 100 engineers from BAE 
Systems work in Turkey, helping in the train-
ing program as well as the design. The UK and 
Turkey signed a governmental agreement in 
January 2017 to collaborate on the develop-
ment phase. The design has been aided by 
CAD/CAM software from Dassault Systemes 
and Siemens. The company has completed 
wind tunnel testing in the UK, U.S., and 
South Africa.

The two GE F110 turbofans that will 
power the prototype have been shipped to 
Turkey. But since the country is determined 
to make the TF-X 100 percent indigenous, 
engines for production aircraft are almost 
certain to come from Tusas Engine Indus-
tries (TEI), a joint venture with GE. Engi-
neers have completed a preliminary design 

of a 29,000-pound thrust engine that will 
propel the TF-X to Mach 1.8 at 40,000 feet. 
Service ceiling is 55,000 feet.

Kotil declined to say how much all the 
development is costing but noted that the 
TF-X is a government-funded project. This 
is unlike the Hurjet, Turkish Aerospace’s 
advanced jet trainer and light attack air-
craft, which is theoretically funded entirely 
by the company. Kotil said that design of 
the single-engine, tandem seat Hurjet, pow-
ered by a single GE F404 turbofan, began 
four years ago. First flight is next year, 
perhaps on the same day as the TF-X rolls 
out. The Turkish air force has ordered 12 to 
replace its T-38s.

The Hurjet is also represented at the 
airshow by a full-scale mockup. But Turk-
ish Aerospace is also displaying real hard-
ware outside its own pavilion, which is 
behind the BAE Systems hall. The Hurkus 
turboprop trainer and light attack aircraft 
sit next to the Aksungur, a twin-engine, 
medium-altitude long-endurance (MALE) 
UAV. The smaller single-engine Anka UAV 
is also there, alongside a Gokbey multi-
role helicopter.

Kotil talked fondly of Turkish Aerospace’s 
training program, which has produced 4,000 
engineers in the 10 years that he has been 
running the company. “They are hungry for 
success,” he said, adding that he endeavors to 
make Turkish Aerospace “one of the world’s 
top ten players.” z

South Korea KF-21 
makes first flight
The Korea Aerospace Industries (KAI)-
led team that is developing the KF-21 
Boramae fighter jet achieved a major 
milestone yesterday with the first flight 
of the prototype. Flown by Major Ahn 
Jun-hyun of the Republic of Korea Air 
Force (ROKAF), the aircraft made a 
33-minute flight from Sacheon airfield, 
home to the ROKAF’s 3rd Training Wing. 
KAI is assembling six flying prototypes, 
of which the final two will be of the two-
seat version. The test program is due 
to run until 2026 and will encompass 
around 2,200 flying hours.

The Turkish Aerospace TF-X fighter jet mockup graces the Farnborough show’s static display. 

First flight of the KF-21 lasted 33 minutes.
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Airbus inks 
A220 order 
from Delta
by Charles Alcock

Delta Air Lines is adding a dozen Airbus A220-
300s to its purchase plans, taking its total firm 
order count for the narrowbody aircraft to 107. 
The European airframer announced the deal 
on Tuesday, confirming that Delta is now set 
to take a further 62 A220-300s and 45 A220-
100s, both of which are powered by Pratt & 
Whitney’s GTF engines.

The A220 family seats between 100 and 160 
passengers, operating on routes of up to 3,450 
nm. In October 2018, Delta became the U.S. 
launch operator for the former Bombardier 

CSeries aircraft when it received initial deliv-
eries. As of the end of June, it had 56 A220s in 
its fleet, along with 249 A320s, 57 A330s, and 
26 A350-900s.

“The A220-300 is economical, efficient, 
and delivers superior performance,” said 
Mahendra Nair, Delta senior v-p for fleet and 
TechOps supply chain. “These additional 
aircraft in the A220 family are an excellent 

investment for our customers and employees 
and will be fundamental as we work toward a 
more sustainable future for air travel.”

Airbus has delivered 220 A220s to 15 airlines 
on four continents. According to Airbus chief 
commercial o!cer Christian Scherer, its com-
bination of transcontinental range and short 
airfield performance makes it a competitive 
option for airlines. z

CFM, Airbus to partner on open fan engine 
by James Wynbrandt

Airbus and CFM International plan to flight 
test CFM’s open fan engine architecture 
aboard an Airbus A380, the companies said at 
the Farnborough Airshow Tuesday. Conducted 
as part of CFM’s Revolutionary Innovation for 
Sustainable Engine (RISE) demonstration pro-
gram, the engine manufacturer—a joint ven-
ture between GE and Safran—will first perform 

engine ground tests and flight test validation at 
GE Aviation’s Flight Test Operations center in 
California in the U.S. The A380 demonstration 
tests, expected in the second half of the decade, 
will follow, performed from the Airbus Flight 
Test facility in Toulouse France.

The flight test program’s objectives include 
enhanced understanding of engine/wing inte-
gration, aerodynamic performance, and pro-
pulsion system e!ciency gains; validating 

performance benefits and improved fuel e!-
ciency for a 20 percent reduction in CO2 emis-
sions over today’s most e!cient powerplants; 
evaluating acoustic models; and ensuring the 
open fan engine’s compatibility with 100 per-
cent SAF.

New propulsion technologies will play a 
key role in achieving aviation’s net-zero objec-
tives, noted Sabine Klauke, Airbus CTO, and 
“evaluating, maturing, and validating open fan 
engine architecture using a dedicated flight 
test demonstrator [would make a] significant 
contribution” toward industrywide decarbon-
ization e"orts, she said.

The collaboration also highlights the diver-
sity of Airbus’s technology demonstrator 
portfolio, the European airframer said, which 
includes a joint flight test program with CFM 
to validate hydrogen propulsion capability, 
announced in February.

Additionally, last October Airbus, CFM, GE, 
and Safran signed the Air Transport Action 
Group goal of achieving aviation industry net-
zero carbon emissions by 2050, to be achieved 
through the development and testing of the 
necessary technology. z

An AirBaltic A220-300 participates in the Farnborough International Airshow flying display and is one 
of 220 A220s that Airbus has delivered to 15 airlines.  
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Left to right: Mohamed Ali, v-p, engineering, GE Aerospace; Sabine Klauke, Airbus chief technical 
officer;  François Bastin, v-p, commercial engines, Safran Aircraft Engines.
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EASA clears G650  
for steep approaches
by Charles Alcock

EASA has approved Gulfstream’s G650 and 
G650ER business jets for 6-degree steep 
approach operations at European airports. 
Announcing the clearance on Tuesday, the U.S. 
manufacturer said the long-range, large-cabin 
aircraft can now fly into popular private aviation 
gateways such as London City Airport, with its 
5.5-degree approach and 4,327-foot runway.

At the Farnborough Airshow this week, 
Gulfstream is showcasing its new G800 model, 
which it intends to fly up to 8,000 nm. The air-
craft will succeed Gulfstream’s G650ER with 
the same fuselage but incorporate features 
of its upcoming G700 flagship including the 
Honeywell Epic-based Symmetry flight deck, 
dual head-up displays with a combined vision 
system, active control sidesticks, and predic-
tive landing performance system.

Less than a month after the G800’s first flight 
on June 28, the jet made its first international 
appearance, having flown the transatlantic trip 
from Savannah, Georgia, in just under seven 
hours. The G800 flies to a maximum speed of 
Mach 0.925 and operates at up to 51,000 feet.

Gulfstream president Mark Burns said that 
by early September the company hopes to lift 
operating restrictions on approach speeds 
and control inputs for the G500 and G600 
models imposed in May by an FAA airworthi-
ness directive. That followed a hard landing 
in a G500, prompting software changes that 
the company expects to demonstrate to FAA 
pilots later this week.

Burns explained that the same new software 
will replicate that already used on the G700. 
Gulfstream will incorporate it into the G800, 
which the company aims to have certified and 
ready to enter service by the end of 2023.

This week, Gulfstream also announced the 
appointment of Mark Bates as the new general 
manager of its Farnborough service center. The 
225,000-sq-ft facility opened in 2020 and is part 
of a $500 million investment in product support 
infrastructure that the company has made in the 
past 10 years, according to Derek Zimmerman, 
president of Gulfstream customer support. The 
building, which sits on the other side of the run-
way from the Farnborough Airshow, can accom-
modate 13 large business jets simultaneously.

Two weeks ago, Gulfstream opened another 
new customer support center at Alliance Air-
port in Texas that will serve operators in the 
southern U.S., as well as central and South 
America.  z

DA
VI

D 
Mc

IN
TO

SH

Airbus tanker cleared for auto refueling
Airbus has received certification for its A330 
Multi-Role Tanker Transport (MRTT) to conduct 
daytime automatic air-to-air refueling (A3R) 
using the boom, the world’s first tanker cleared 
for such capability. The principal MRTT modifi-
cation facility resides at the Airbus Getafe plant 
near Madrid, and Spain’s National Institute for 
Aerospace Technology granted the approval.

Airbus began trials of A330 A3R in coop-
eration with the Royal Australian Air Force, 
which provided KC-30 MRTTs for the initial 
campaign. A first automatic contact was 

achieved in 2018. Subsequently, the Republic 
of Singapore Air Force has become the princi-
pal partner in the A3R test campaign, which is 
part of the wider Smart MRTT program. Airbus 
and the Singapore Air Force also have devel-
oped enhanced maintenance capabilities to 
reduce the times required for ground tasks 
and optimizing the use of spares.

The initial aims of A3R center on reduc-
ing the workload of the air refueling oper-
ator, improve safety, and maximize the rate 
at which receivers can be refueled during 

operations. However, greater autonomy is 
being explored so that the MRTT can refuel 
uncrewed aircraft in the future.

To that end, the Airbus UpNext subsidiary 
has launched the Auto’Mate demonstrator 
to evaluate autonomous formation flight and 
autonomous assets air-to-air refueling, which 
will primarily focus on the automation of the 
refueling process for the receivers. Flight tests 
using Airbus’s A310 tanker trials aircraft and 
DT-25 target drones are due to begin next year, 
culminating in an end-to-end demonstration 
planned for 2024. The program will also cover 
autonomous-to-autonomous technologies.  D.D.
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U.S. Marine 
Corps begins 
MQ-9A UAS 
procurement
by David Donald

General Atomics Aeronautical Systems Inc. 
(GA-ASI, Stand 2140) has received a con-
tract to supply eight MQ-9A Extended Range 
uncrewed aircraft systems to the U.S. Marine 
Corps, part of the Agile Reaper Enterprise 
Solution indefinite delivery/indefinite quan-
tity contract signed on May 27. Further antici-
pated contracts will cover the supply of ground 
control systems and support equipment.

The Marines operated the MQ-9A since Sep-
tember 2018, when a pair of leased remotely- 
piloted aircraft (RPA) and ground control sta-
tions began operating in Afghanistan under 
a contractor-owned/contractor-operated 

arrangement with General Atomics. They flew 
more than 12,000 hours in the theater before 
returning to the U.S. for operations with VMU-1 
at MCAS Yuma, Arizona. Their activities proved 
key in informing the creation of the Marine Air 
Ground Task Force Unmanned Expeditionary 
(MUX) e!ort, which is now a program of record. 
On Aug. 30, 2021, ownership of the MQ-9As 
went to the Marines. Although they continued 
to be contractor-operated, the aim of MUX is 
for the Marines themselves to operate the RPAs.

The eight new RPAs will be flown by VMU-3 
at MCAS Kaneohe Bay in Hawaii, from where 
they will support the Marine Littoral Regiment 

and wider U.S. Indo-Pacific Command activities. 
They are due to achieve an early operational 
capability next year, with initial operating capa-
bility to be achieved in 2025. The MUX program 
has stated a requirement for 16 MQ-9A(ER)s.

The Extended Range version of the MQ-9A 
features field-retrofittable reinforced landing 
gear for higher-weight operations, permitting 
the carriage of underwing fuel tanks that raise 
endurance to more than 30 hours while increas-
ing operational flexibility. In standard fit, the 
MQ-9A(ER) comes equipped with full-motion 
video and synthetic aperture radar/moving tar-
get indication/maritime mode radar. z

One of VMU-1’s MQ-9As appears at its Yuma, Arizona, base. The Marine Air Ground Task Force 
Unmanned Expeditionary program has identified a requirement for 16 MQ-9A(ER)s.

CAE developing AAM mixed-reality simulators
CAE is developing a high-fidelity mixed- 
reality flight trainer designed to address the 
emerging needs of the advanced air mobility 
(AAM) sector, the company said on Tuesday. 
The 700MXR trainers, which CAE Civil Avia-
tion group president Nick Leontidis likened 
to advanced flight training devices, represent 
a new approach to training that will reflect 
low-altitude, single-pilot operations in com-
plex airspaces and urban environments.

“We have a training device that we think is 
going to be better suited to train pilots for this 
type of air vehicle,” Leontidis said, adding that 
the idea is to make the devices cost-e!ective 
for a market with lower-priced aircraft. He noted 
the operational environment will drive “a whole 
bunch of training requirements that we think will 
drive a need for a new training device.”

CAE expects because of several parameters, 
such aircraft might involve a type rating but the 
company has been working with regulators on 
the nature of the new requirements. Leontidis 
added that regulations already are well estab-
lished for single-pilot and vertical flight, but not 
for the AAM sector. “We’re going to try to stay 
as close to existing regulations as we can and 
then over time make changes,” he said.

The new line will use a wearable head-
set display combined with a compact mini- 
motion platform and 360-degree field of 
view to provide high-fidelity, physics-based 
simulation with an immersive “out-the-win-
dow” 3D environment. The wearable mixed 
reality headset works with real cockpit con-
trols and instrumentation to deliver realistic, 
low-flying scenarios, CAE said.

While each vehicle has its own specifics 
in how they operate, Simon Azar, CAE v-p of 
strategy, marketing, and adjacencies for civil 
aviation, said that many are using similar avi-
onics and cockpit environments, establish-
ing a baseline for the training device series. 

“In the end, the basic requirements are the 
same,” he said. 

The CAE 700MXR is already in development, 
CAE executives said, and will be ready in time 
for when AAMs enter service. While an indepen-
dent CAE initiative, the development of the train-
ers come as CAE has been building partnerships 
in the AAM sector. On Tuesday, CAE revealed its 
fifth such agreement—with Vertical Aerospace, 
joining Jaunt, Volocopter, Beta Technologies, 
and Joby. Under the agreement with Vertical, 
CAE will design and launch a training program 
for Vertical Aerospace’s VX4 aircraft, targeted 
for service entry in 2025. K.L.
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Universal Avionics 
wins 737NG EFVS deal
by Peter Shaw-Smith

Elbit Systems’ Universal Avionics subsidi-
ary won a $33 million contract from AerSale 
to supply enhanced flight vision systems 
(EFVS) for the Boeing 737NG in a deal to be 
executed through 2023, the Israeli company 
said Monday.

Under the contract, Universal Avionics 
will supply the ClearVision EFVS system, fea-
turing the SkyLens 360-degree field of view 
head-wearable display and EVS-5000 camera/
sensor. ClearVision is a certified combined 
vision system designed, according to Universal 
Avionics, “to enable commercial aircraft pilots 
to overcome degraded visibility situations at 
day and night, allowing them to move in and 
out of airports faster, saving time and increas-
ing operational e!ciency and safety.” SkyLens 

also enables pilots to operate and monitor 
flight information while retaining 3D situa-
tional awareness of terrain and aircraft tra!c.

“We see a renewed demand in the commer-
cial aviation market for innovative yet certi-
fied vision capabilities that enable e!cient 
and safe flights during degraded visibility situ-
ations,” said Yoram Shmuely, general manager 
of Elbit Systems Aerospace.

Elbit Systems (Stand 1330) is an inter-
national technology company engaged in 
defense, homeland security, and commercial 
programs. It and its subsidiaries operate in 
the areas of aerospace, land and naval systems, 
C4ISR, unmanned aircraft systems, advanced 
electro-optics, electro-optic space systems, 
signal intelligence systems, data links, and 
communications systems, radios, cyber-based 
systems, and munitions. z

ZeroAvia, PowerCell 
sign fuel cell MoU
by Peter Shaw-Smith

UK-based ZeroAvia and PowerCell Sweden 
have signed a memorandum of understanding 
on the joint development and series delivery 
of aviation fuel cell stacks. The deal will see 
the production of at least 5,000 aviation- 
optimized proton exchange membrane (PEM) 
fuel cell stacks between 2024 and 2028. The 
parties expect to reach a final agreement in 
the third quarter of 2022.

“As part of the MoU, PowerCell intends to 
establish a UK presence for the first time, build-
ing a production team alongside ZeroAvia’s 
production facilities,” ZeroAvia said.

The partnership will attempt to modify exist-
ing PowerCell stacks for optimal performance 
in ZeroAvia’s hydrogen-electric, zero-emission 
aviation powertrains. “PowerCell intends to 
assemble the modified stacks for incorporation 

into ZeroAvia’s prototype, and later certified, 
powertrains,” according to ZeroAvia.

Plans call for ZeroAvia to power 9- to 
19-seat commercial aircraft to fly up to 300 nm 
using its ZA600 powertrains by 2024, it said, 
enabling flights on routes such as London to 
Edinburgh and Stockholm to Malmo.

After demonstration of six-seat R&D pro-
totypes, ZeroAvia is preparing for the inaugu-
ral test flight of its 600kW hydrogen-electric 
propulsion unit in the coming days, which also 
uses PowerCell fuel stacks.

“This MoU further cements ZeroAvia’s 
lead in the race to deliver true zero-emis-
sion engines for commercial flights,” said 
Val Miftakhov, ZeroAvia founder and CEO. 
“By co-locating this operation, we can ensure 
the full collaboration of both talented teams 
in tailoring hydrogen fuel cell stacks for avi-
ation. This will result in delivery of systems 

with the required power to enable electric 
aviation to achieve range and payload that is 
highly attractive to operators and airframe 
OEMs while eliminating emissions.”

“Working with ZeroAvia has been a core 
plank of our entry into the clean aviation mar-
ket, which is a very large future market for fuel 
cell technology,” said PowerCell Sweden CEO 
Richard Berkling. “We are delighted to further 
formalize that partnership and to establish 
our first UK development presence, given our 
opportunities here across multiple sectors.”

ZeroAvia sees its mission as delivering 
hydrogen-electric propulsion for every air-
craft because in using hydrogen in fuel cells 
to generate electricity, which powers electric 
motors to turn the aircraft’s propellers, water 
is the only byproduct. z

ZeroAvia’s ZA600 hydrogen-electric power unit 
is being developed for 9- to 19-seat aircraft.

IAI earns EASA STC 
for freighter mods
The Israel Aerospace Industries 
(IAI) Boeing 737-800SF passenger- 
to-freighter conversion, already 
approved by the FAA, Israel’s CAA, and 
China’s CAAC, has received an EASA 
supplemental type certificate (STC), the 
company said at Farnborough, and is 
now available for European customers. 
IAI has completed the first two aircraft 
converted under the STC and has deliv-
ered them to a customer in Spain. More 
conversions have begun.

Last year the company established 
its first European conversion site in Italy, 
and recently opened lines for other 
models, including the Boeing 767-300 
in Ethiopia and 777-300 in South Korea 
and Abu Dhabi, UAE. J.W.
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Collins produces 1st 
HAV motor prototype
by Peter Shaw-Smith

Collins Aerospace has produced the first 
working prototype of a 500-kW electric motor 
suitable for powering the Hybrid Air Vehicles 
(HAV) Airlander 10 helium-buoyed hybrid air-
ship. Collins also has begun basic characteri-
zation testing of the motor at the University 
of Nottingham.

Collins said its targets are specific power 
density levels of 9 kilowatts per kilogram 
and 98 percent e!ciency through the use 
of a novel motor topography and composite 
construction. The permanent magnet electric 
motor will operate at 2,000 rpm.

Known as the E-HAV1, the Airlander 10 
project benefits from co-funding by the Aero-
space Technology Institute (ATI) program, a 
joint government and industry investment to 
cement the UK’s competitive position in civil 

aerospace design and manufacture.
Evoking the golden age of airships in the 

early twentieth century, which came to a tragic 
end on May 6, 1937, with the conflagration of 
the hydrogen-filled Hindenburg in the U.S., 
the E-HAV1 provides a maximum payload of 
10 tonnes, a range of 4,000 nm, five days of 
airborne flight, a ceiling of 20,000 feet, and a 
promise of zero-emissions flight by 2030.

Last month, HAV announced the “reserva-
tion” for 10 of its Airlander hybrid airships by 
Spanish regional airline Air Nostrum. The air-
craft can take o" and land anywhere, with no 
need for ports, roads, or runways, HAV claimed.

Collins said the Airlander 10 is scheduled 
to begin hybrid-electric operation in 2026, 
followed by all-electric, zero-emission oper-
ation in 2030. “To achieve this, the aircraft’s 
four fuel-burning engines will be replaced by 
Collins’s 500-kW electric motors—beginning 

with the two forward engines in 2026 and the 
two rear engines in 2030,” it said.

“With a goal of becoming the world’s first 
zero-emission aircraft, Airlander 10 is blazing 
a trail in the development of sustainable elec-
tric propulsion systems,” said Marc Holme, 
Collins Aerospace senior director for elec-
tronic controls and motor systems. “Collins is 
working closely with Hybrid Air Vehicles and 
the University of Nottingham to turn this goal 
into a reality, while at the same time devel-
oping new technologies that will advance the 
aviation industry’s e"orts to reach net-zero 
carbon emissions by 2050.”

Last month, Collins said it began designing 
and testing the motor at its Electronic Controls 
and Motor Systems Center of Excellence in 
Solihull, UK, where it recently invested $18 mil-
lion to expand the campus and add power elec-
tronics and motor development capabilities.

“The development of electric motors for 
Airlander 10 is a crucial part of our pathway 
towards a future of passenger and freight 
transport that produces zero emissions,” said 
HAV CEO Tom Grundy. “It is great to see the 
program develop with the di"erent organiza-
tions working in unison to deliver the right 
electric motor for the job.” z

Rebranded De Havilland Canada lands at Farnborough in a Twin Otter
De Havilland Canada is displaying a fully 
missionized Twin Otter Guardian 400, the 
new-generation version of the iconic Twin 
Otter, at the Farnborough Airshow. Mak-
ing its first airshow appearance since its 
rebranding in February, the company com-
prises the former Longview Aviation and 
Viking Air and is led by new CEO Brian Chafe. 
De Havilland Canada is also highlighting at 
the airshow its Dash 8 regional airliner and 
DHC-515 firefighting aircraft programs.

Longview purchased the Dash 8 program 
and the De Havilland brand from Bombardier 
in 2019, including the type certificates for the 
out-of-production aircraft and the Q400. Now 
the Dash 8-400, the latest model of the twin 
turboprop transport o!ers 40 percent more 
range and 30 percent faster cruise speed 
than conventional turboprops, according 

to the Ontario, Canada-based company. It 
announced the DHC-515 Firefighter, the 
next-generation version of the CL-415 amphib-
ious water bomber, in March, and more than 
20 European companies have signed letters 
of intent to purchase the aircraft. It expects to 
make its first deliveries by mid-decade.

Manufacturing of the DHC-515 will take 
place in Calgary, Alberta (Canada), where 
the company supports CL-215s and CL-415s. 

The twin-turboprop will be able to refill its 
water tanks in just 12 seconds and deliver 
more than 700,000 liters (154,000 gallons) 
into drop zones in one day.

Building on its heritage as the manu-
facturer of legendary aircraft including the 
Beaver, Caribou, and Bu!alo, the company’s 
ambition today is “to be the trusted leader 
in special mission, transport, and utility avi-
ation solutions,” Chafe said.   J.W.

De Havilland 
Canada’s Twin 
Otter Guardian 
400 represent’s 
the company as it 
makes its first air-
show appearance 
since rebranding in 
February.DA
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GKN Aerospace 
teams on CFM RISE
by Peter Shaw-Smith

GKN Aerospace has entered into a joint tech-
nology development program with GE Avia-
tion to develop the open-fan architecture for 
the CFM RISE engine demonstrator program. 
CFM, a 50-50 joint venture of GE Aviation and 
Safran, launched RISE in 2021.

In a theme that unifies the approach of 
engine OEMs and their partners toward sus-
tainable programs in the post-Covid environ-
ment, GE Aviation aims to contribute to the 
drive toward the aerospace industry’s pursuit 
of net-zero emissions and flight.

Based in Solihull, UK, the GKN Aerospace 
team is working with GE Aviation to define 
detailed schedules for the program, according 
to the company. GKN Aerospace will partner 
on the demonstrator program through the 
supply of its latest technologies, component 
design, and production of hardware adapted 
to support the program targets, as well as the 
validation plan for the program.

“GE Aviation and GKN Aerospace have had a 

relationship for more than 40 years,” said Alex-
ander Andersson, GKN Aerospace senior v-p of 
programs. “Over the years we have grown our 
responsibility on GE engines and today we are 
in long-term partnerships with design author-
ity in several programs. The next step in these 
partnerships is to ensure that we continue to 
invest in the right technologies and tailor our 
solutions to create the best value for our cus-
tomer. Being able to enter this collaboration for 
the RISE program enables us to do so.”

Serving aircraft and engine OEMs, GKN 
provides a range of advanced aerospace sys-
tems, components, and technologies used 
in helicopters, fighter jets, business jets, and 
wide- and narrowbody commercial aircraft. 
It is also developing lightweight composites, 
additive manufacturing, innovative engine 
systems, and smart transparencies to help 
reduce emissions and weight on aircraft. 

GE Aviation also manages an engine design 
and execution business in Trollhättan, Sweden, 
which contributes to the defense of Sweden 
and several other nations. The manufacturer 

holds the type certificate for the RM12 engine 
in the JAS 39 Gripen C/D fighter and was 
recently selected as a supplier for product sup-
port for the RM16 engine in the JAS 39 Gripen E.

The Swedish arm of the company spe-
cializes in cooled nozzle extensions and 
turbines, which are used in the Ariane 5 
and 6 space launch programs. “Trollhät-
tan’s expertise covers a wide range of engine 
components, from intermediate cases and 
compressor exhaust cases for civil and mili-
tary aircraft engines to turbines and nozzles 
for the most advanced space rockets,” the 
company said. z

Boeing, Alder Fuels to work on scaling SAF 
Beginning the Farnborough International 
Airshow on a strong note on Monday, Boe-
ing and Alder Fuels announced a new part-
nership to explore and expand sustainable 
aviation fuel (SAF) in the aviation industry. 
Alder, a process technology and project 
development company in the low-carbon 
energy industry, aims to commercialize a 
carbon-negative, scalable, and cost-compet-
itive process to produce greencrude, which 
is made from forest and agricultural residues 
and other regenerative biomass.

In 2021, Boeing committed to deliver 100 
percent SAF-capable airplanes by 2030. “As 
we work toward the civil aviation industry’s 

commitment to net zero carbon emissions by 
2050, we know that seven hundred to one 
thousand times more SAF is needed in order 
to meet this goal,” said Sheila Remes, Boeing’s 
v-p of environmental sustainability. “We also 
know that according to the U.S. Department of 
Energy, U.S. forestry and agricultural residues 
alone could provide enough biomass energy 
to generate enough SAF jet fuel to displace 75 
percent of U.S. aviation fuel consumption.”

Using its aircraft, Boeing will support the 
testing and qualification of Alder’s green-
crude through flight demonstrations. The 
partnership will also support and advance 
policies to smooth the transition to renewable 

energy and increase the available amount of 
SAF in the global aerospace industry.

Alder’s technology enables greencrude 
to be suitable for conversion into drop-in 
SAF, which means existing refineries can 
produce it. Compatibility with current petro-
leum refining and infrastructure helps meet 
the need for rapid and global scalability. “We 
can now scale up supply to meet the aviation 
industry’s demand,” said Alder CEO Bryan 
Sherbacow. “This partnership with Boeing 
will expedite SAF availability around the 
globe, advance policies that ensure sustain-
ability and foster environmental justice, and 
cultivate local economies.”

Alder expects to complete its first produc-
tion plant in 2024.   C.K.

The CFM RISE program will see development of an 
open-fan engine architecture. 
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Rolls plans 
more tests 
on future 
power
by Peter Shaw-Smith

Rolls-Royce has made further progress in 
hydrogen power and continues research into 
hybrid-electric technology as it works to develop 
new ways to maximize sustainability in aviation.

The firm plans a series of rig and engine tests 
to prove that 100 percent sustainable aviation 
fuel “can safely and e!ciently deliver power 
for small-mid size aircraft from the mid-2030s 
onwards,” it said. “We have further ambitions 
to move this on to a flight test phase as part of 
the program in the long term,” it added.

Rolls-Royce has already carried out sev-
eral hydrogen combustion tests along with 
Loughborough University, German research 
institute DLR, and Cranfield University. Plans 
call for two ground tests to take place on a 
Rolls-Royce AE 2100 turbine engine in the 
UK this year and with a Rolls-Royce Pearl 15 
jet engine in the near future. The company is 
considering a range of locations for the trials,  
including its U.S. test facility in Mississippi.

The London, UK-headquartered company, 
which has divisions in civil aerospace, defense, 
power systems, and electrical, said it closely 
followed market research carried out by the 
UK Aerospace Technology Institute’s Fly Zero 
team and Project Napkin (New Aviation Pro-
pulsion Knowledge and Innovation Network). 
Both organizations concluded the existence of 
market potential for hydrogen-powered aircraft.

Rolls-Royce is also working with EasyJet 
on hydrogen infrastructure, as well as Nor-
way-based regional airline Widerøe and Bra-
zilian OEM Embraer, on hybrid-electric and 
hydrogen power systems for a regional air-
craft research project already underway.

Tests in Bristol, UK, and Trondheim, Nor-
way, have confirmed that Rolls-Royce’s Power 
Generation System 1 (PGS1) demonstrator, 
which incorporates an AE 2100 engine and 
special controls and thermal management 

systems, delivered more than 1.5 megawatts 
of power. “This is the first time this has been 
achieved in the aviation sector,” the firm said. 
As a result, Rolls-Royce is considering how it 
could achieve a production version of PGS1 
and discussing airframers’ future require-
ments for such a propulsion system.

“We are pioneers of power and this program 

puts us in a great position to pave the way to 
make hydrogen and hybrid-electric systems a 
reality,” said Chris Cholerton, president, civil 
aerospace. “Combined with our work on sus-
tainable aviation fuel and further gas turbine 
e!ciency, we are making real progress on 
the hard yards of research and development 
towards making net-zero flight a reality.” z

Lilium secures more orders
by Charles Alcock

Air taxi services using new eVTOL aircraft are 
coming to several regions of Europe under a 
pair of agreements signed this week by Lilium 
and new customers at the Farnborough Airshow. 
Between them, Norway-based AAP Aviation 
Group and ASL Group, which maintains opera-
tions in Belgium, the Netherlands, and Luxem-
bourg, plan to add almost 50 of the seven-seat 
Lilium Jet all-electric aircraft to their fleets.

Starting in Norway, AAP says it intends to 
purchase 40 Lilium Jets and develop a network 
of landing sites across Scandinavia. The com-
pany, which specializes in airline crew manage-
ment, says the flights of up to around 156 miles 
will supplement existing regional airline routes.

Lilium expects to achieve EASA type cer-
tification in 2025. The piloted Lilium Jet will 
fly to a range of 155 miles and at speeds up 
to 175 mph. The manufacturer believes that it 
could scale the design for a version that would 
accommodate between 10 and 15 seats.

“Due to the mix of water, terrain, and 
mountains, Norway is particularly well suited 
to regional air mobility,” said AAP’s chief 
executive Espen Hølby. “With its vertical 
takeo" and landing capability, high speed, 
and regional range, the Lilium Jet can achieve 

hours of time savings compared with today’s 
transportation modes. The Lilium Jet perfor-
mance, its low noise profile, and its spacious 
cabin makes it the ideal aircraft to develop 
sustainable air transport in Scandinavia.”

ASL’s agreement calls for a potential purchase 
of six Lilium Jets and plans to develop a network 
of flights across the Benelux region. The compa-
ny’s main focus is business jet operations and it 
plans to transition to electric aircraft as part of 
the Responsible Initiative for Sustainable Envi-
ronment program it launched in 2020.

“With the highest population density in 
Europe, Benelux represents a perfect use case 
for eVTOL transportation, and we are proud 
to support ASL’s development in the region,” 
said Lilium CEO Daniel Wiegand. z

Rendering depicts ground 
tests of a Rolls-Royce 
engine running on  
hydrogen. The company 
has already carried out  
several hydrogen  
combustion tests.  

European operators AAP Aviation and ASL group 
have ordered nearly 50 Lilium Jets.
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UK charity 
group helps 
disabled get 
airborne 
by James Wynbrandt

UK charity aviation group Aerobility is showcasing a 
newly overhauled Grob G109B Able motorglider at 
the Farnborough Airshow, which it uses to introduce 
disabled people to aviation. Under Project Able, a 
government-backed program that repurposes former 
RAF training aircraft for public use, Aerobility o!ers 
disabled individuals the chance to learn what it’s like 
to fly a light airplane.

Upgraded with Garmin avionics and a Rotax 912 
iSc engine and MT propeller, the Grob on display 
is “one of, if not the most sustainable aircraft in the 
show,” said Mike Miller-Smith, CEO of the charity, 
which was founded in 2021. The Able motorglider 
uses some 40 percent less fuel than a stock Grob 
G109B and is certified to fly on unleaded autogas. 
Sixty of the former military trainers are available for 
the upgrade program.

Aerobility, based at Blackbushe Airport in Hamp-
shire, plans to add up to six more of Grob Ables to its 
fleet, where they’re expected to help about 2,600 dis-
abled people annually get airborne. The charity flies 
some 1,000 disabled individuals per year, and about 
30 percent of them thus far are wounded, injured, or 
ill UK armed forces veterans.

Aerobility will also o!er the upgraded Grobs com-
mercially in collaboration with Germany’s Grob Air-
craft and the UK’s Southern Sailplanes. The base price 
of the aircraft is £156,000 ($187,100). z

NEWS CLIPS

Logic Caps Phase 1 M&A Plan
Italy’s Logic Avionics SystemGroup recently 
took a majority stake purchase of electron-
ics specialist Gelco, capping the first phase 
of a mergers and acquisition strategy 
launched five years ago. Under its M&A 
plan, Logic Group, whose subsidiaries 
include Blu Electronic and Gemelli, has 
grown from some !20.1 million in revenues 
in 2017 to a forecast !49 million in 2022.

Meanwhile, as part of its organic develop-
ment, Logic has become a system integrator 
for electrical power systems, helicopter full 
ice-protection systems, intercom systems, 
and recently obtained EASA Part 21 J (A) 
DOA approval, which it expects will result in 
its first ETSO—for a backup flight instrument 
in the first quarter of 2023.

Sikorsky Renews Black Hawk 
Structures Contract with GKN
GKN Aerospace received an extension 
to its long-term agreement with Sikorsky 
for composite structural components for 
the H-60 Black Hawk helicopter. Continu-
ing the decades-long support GKN has 
provided for the Black Hawk, the extension 
spans five years for structural components 
produced at GKN Aerospace’s facilities in 
Tallassee, Alabama.

In addition to the structural components, 
GKN Aerospace supplies advanced rotor 
blades for multiple Black Hawk variants, 
including the HH-60W, UH-60M, and  
the S-70.

Collins HF Radios Picked for 
Overseas C130J Customers
Lockheed Martin has selected the Collins 
Aerospace HF-9500 high-frequency com-
munications system for installation in all of its 
C-130J Super Hercules turboprop transports 
supplied to overseas customers through 
U.S. Foreign Military Sales. The new radio 
replaces the company’s ARC-190 HF set.

HF-9500 consists of a modernized receiv-
er/transmitter, antenna coupler, and radio 
control. The system easily integrates into a 
range of aircraft and antenna configurations 
and can be retrofitted to existing aircraft with 
little downtime. An upgraded software archi-
tecture meets the needs of current and future 

capabilities, such as beyond line-of-sight 
command and control data transfer over 
HF in real-time.

Fanuc UK Introduces Free 
Online Knowledge Hub
Factory automation company Fanuc UK 
unveiled its Aerospace Portal at the Farn-
borough International Airshow (Stand 1311), 
highlighting the company’s efforts to provide 
aerospace service and support to customers 
worldwide.

The portal brings together Fanuc’s range 
of automated solutions for the aerospace 
industry into one centralized platform, 
featuring customer case studies, system inte-
grator partners, technical specifications, and 
application-specific product portfolios. Fanuc 
aims to showcase the possibilities offered by 
its expertise, including boosting productivity, 
cutting costs, navigating industrywide labor 
shortages, and remaining competitive on the 
international stage.

Moroccan Air Force Orders 
Airbus H135s
The Moroccan Forces Royales Air ordered 
a fleet of Airbus H135 helicopters for 
military primary training, the European 
manufacturer announced at the Farnbor-
ough International Airshow. The number 
of aircraft ordered and the value of the 
purchase remain undisclosed.

The contract also covers a support package 
that includes delivery of flight training devices 
and training of instructor and maintenance 
pilots, enabling the Forces Royale Air to take 
full advantage of the H135’s multi-mission 
capabilities, such as operations at night 
using night-vision goggles and winching.

Georgia Airlines Orders Three 
Boeing 737-800 Freighters
Aircompany Armenia and its partner Geor-
gian Airlines have ordered three 737-800 
Boeing Converted Freighters (BCF) as part 
of the group’s plan to add more dedicated 
cargo airplanes to its operations in the Cau-
casus region. The first 737-800BCF will go to 
the airline next year, with deliveries continuing 
into 2024. The 737-800s will undergo modi-
fication at Gameco and at Staeco in China.

Aerobility’s upgraded Grob 109B motorgliders give  
disabled people a chance to try their hand at flying. 
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Northrop Grumman 
to missionize Booms
by Peter Shaw-Smith

Northrop Grumman signed an agreement 
with Boom Supersonic at the Farnborough 
Airshow on Tuesday to develop special mis-
sion variants of the supersonic Overture jet.

“A new supersonic aircraft tailored to provide 
quick-reaction capabilities to the U.S. military 
and allies will be o!ered through a collabora-
tive agreement between Northrop Grumman 
and Boom Supersonic,” the OEM said, adding 
the sides finalized the deal at the show.

Pairing Northrop Grumman’s airborne 
defense systems integration expertise with 
Boom’s Overture supersonic aircraft demon-
strates the power of collaboration for the ben-
efit of customers, said Tom Jones, president 
of Northrop Grumman Aeronautics Systems. 
“Together we can ensure our military custom-
ers have variants of Overture for missions 
where advanced system capabilities and speed 
are critical.”

Boom founder and CEO Blake Scholl was 
candid about the pricing dynamics of the proj-
ect. “Each Overture goes for $200 million a 
copy and we actually have yet to discount the 
airplane,” he said. “That’s the list price. That’s 
the real price. We don’t play the ‘guess the 
price’ game.” He said Boom has raised more 
than $600 million for the program. “We have 
spent a small fraction of that to get to where 
we are today. Obviously, this is going to be a 
multi-billion-dollar program.”

Boom’s approach calls for accomplishing 
important milestones, accessing additional 
capital, then proceeding with program execu-
tion, according to Scholl. “We’re very confident 
that the capital we need is out there in the mar-
kets and we’ve had great success at obtaining 

it. I expect that to continue into the future.”
He added that Boom aims for airlines to 

price flights at rates similar to the cost of 
today’s business class.

Northrop Grumman said that the Overture 
could be used to deliver medical supplies, pro-
vide for emergency medical evacuation, or sur-
veil vast areas faster than conventional aircraft. 
“The special mission Overture variant could 
also be used to coordinate other aircraft and 
ground assets in a variety of scenarios,” it said.

Boom’s timeline calls for the first Overture 
to be built in 2024, begin flight testing in 2026, 
then enter airline service in 2029.

“Aviation has not seen a giant leap in 
decades,” said Scholl. “Overture is revolution-
ary in its design will fundamentally change 
how we think about distance. With more than 
600 routes across the globe, Overture will 
make the world dramatically more accessible 
for tens of millions of passengers.”

As it continues to build the supply chain for 
its supersonic aircraft, Boom announced new 
and expanded relationships. “Collins Aero-
space, Eaton, and Safran Landing Systems are 
joining the Overture program, supplying key 
systems such as landing gear, fuel and inert-
ing, avionics, and ice protection,” Boom said.

Scholl remains poised in responding to 
expressions of market skepticism. “I can’t wait 
to welcome everybody on board—safely and sus-
tainably,” he said. “The proof is in the pudding. 
I’m incredibly proud of our team. I’m incredibly 
proud of all the suppliers that are joining forces.

“There will always be the doubters. We 
don’t focus on that. We focus on our custom-
ers and we focus on our passengers and I’m so 
looking forward to the day that we all climb on 
board and we take that first flight.” z

Rafael unveils Ice 
Breaker missile
In 2021 Rafael Advanced Defense Sys-
tems introduced its Sea Breaker weapon, 
a fifth-generation anti-ship missile for 
launch from either ship or shore. Rafael 
adapted the weapon for air launch as the 
Ice Breaker, and is publicly unveiling it at 
the Farnborough Airshow (Stand 3526).

Designed to attack a variety of high-
value land and sea targets, the Ice Breaker 
can be land-, sea-, or air-launched and 
offers expanded capabilities over the 
anti-ship missile upon which it is based. It 
o!ers a stando! range of up to 162 nm 
(300 km) and is resilient in the face of 
electronic countermeasures. It retains full 
capability in GNSS-denied areas.

Ice Breaker can launch from a wide 
range of aerial carriers, from fighters to 
helicopters and light aircraft. It comes fit-
ted with an imaging infrared seeker that 
allows it to engage both fixed and moving 
targets. The weapon flies at high subsonic 
speeds, navigating by pre-planned way-
points. Attack profiles can be pre-planned, 
covering various azimuth, impact angle, 
and aimpoint selections.

A datalink provides operator decision- 
making, tactical updates, and an 
in-flight abort capability. The weapon 
features advanced automatic target 
acquisition and recognition algorithms, 
based on Rafael’s combat-proven arti-
ficial intelligence technology, which 
employs deep learning and big data-
based scene-matching. D.D.

Boom is target-
ing first flight of 
the supersonic 
Overture in 
2026, followed 
by entry into 
service in 2029.

The Ice Breaker deploys wings on launch 
to extend its range. 
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Raytheon to establish 
defensive laser lab
by David Donald

Raytheon UK plans to establish a center for 
the testing, fielding, and maintenance of 
defensive high-energy laser weapon systems 
(HELWS). The facility will open next year in 
Livingston, Scotland, and will become Ray-
theon’s European hub for HELWS as well as 
support UK Ministry of Defence aspirations in 
the growing sector. The company is on course 
to conduct a six-month demonstration of a 
HELWS mounted on a British Army Wolf-
hound tactical support vehicle later this year.

Laser weapons have a significant applica-
tion as part of an integrated layered defense 
that includes counter-unmanned air systems 
(C-UAS), rockets and mortars (C-RAM), and 
other low, slow, and small (LSS) aerial targets. 
The laser o!ers a low cost-to-e!ect ratio and, 
when connected to a generator, e!ectively 
o!ers an unlimited “shot” capability.

Raytheon has already developed a 15-kW 
laser for use against Class 1 and 2 small 
UASs, fielded as part of the LSS Integrated 
Defense System (LIDS), while more power-
ful lasers remain in development for use in 
C-RAM applications and against UAVs up to 
Class 3. The company plans to deliver four 
of its DE-MSHORAD directed-energy vehi-
cle-mounted systems to the U.S. Army this 
fall, each armed with a 50-kW laser.

To provide the accuracy required by the 
HEL, the laser pairs with a short-range radar, 

notably the Ku-band Radio Frequency Sys-
tem (KuRFS) that provides initial detection 
and tracking. The track gets handed o! to an 
MTS multi-spectral electro-optic sensor that 
allows identification and provides the accu-
racy required for aiming the laser.

In addition to its lasers, Raytheon also pro-
vides a kinetic C-UAS option with the Coyote 
2+, a low-cost rail-launched, rocket-boosted 
e!ector with a turbine sustainment motor 

that can engage maneuvering threats at more 
than 15 km range. The Coyote can re-attack 
if it misses the target on the first pass. Coy-
ote launchers can be mounted alongside the 
HELWS, such as in the LIDS system, which 
also mounts a 30mm cannon.

Alongside its work with lasers, Raytheon 
has also demonstrated high-power microwave 
weapons that can disrupt the electronic sys-
tems of small UASs. z
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An impression shows Raytheon HELs mounted on 
British Army Wolfhound vehicles. Raytheon plans 
a six-month trial of the combination this year. 

percent to add to the 66 narrowbodies it already 
has under contract. The Miami-based group 
establishes new airlines around the world.

From the Caucasus region straddling 
the divide between Europe and Asia, Air-
company Armenia and its partner Georgian 
Airlines ordered a trio of 737-800 Boeing 
Converted Freighters (BCF). The aircraft, 
scheduled for delivery in 2023 and 2024, will 
undergo conversion by Gameco and Staeco 
in China. More sales for the BCF conver-
sions come from lessor BBAM with a firm 

order for nine more of the 737-800 version.
Embraer received a welcome boost to its 

backlog from a pair of North American regional 
carriers. Canada’s Porter Airlines ordered 20 
E195-E2s. Alaska Air Group signed a $1.56 bil-
lion contract for eight of the Brazilian airfram-
er’s smaller E175 jets and options for 13 more.

On Monday, Feel Air kicked o! its plans to 
launch new regional services in Japan with a 
letter of intent for 26 ATR twin turboprops to 
include a mix of the 50-seat ATR42-600, the 
70-seat ATR72-600, and the new short takeo! 
and landing ATR42-600S. The next day new 
leasing company Abelo signed a heads of agree-
ment document that should see it buy 10 ATR72-
600s and 10 of the ATR42-600S STOL model. z

Buyers are back 
 continued from page 1
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