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demands new ways of thinking and
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and define the future of aerospace and defense.
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BOEING TO THE MAX
by Kerry Lynch

Boeing kicked o! the 2022 Farnborough Air-
show with firm order signings with Delta Air 
Lines for at least 100 Boeing 737 Max 10 jets and 
All Nippon Airways parent ANA Holdings for 
twenty 737 Max 8s, and two 777-8F freighters.

“We’re back in the fray,” said Mahendra Nair, 
senior v-p of fleet and TechOps supply chain for 
Delta, in announcing the decision to rebuild its 
Boeing fleet with the orders, which came with 
options on another 30 Max 10s.

In tandem with the Max 10 order, Delta will 
buy up to 200 CFM Leap-1B engines to power 
the aircraft, with provisions for additional 
spare engines and options for up to 60 more.

Nair called the Max agreement an “inflection 
point in our relationship with Boeing,” and one 
that has been in the works for “a long, long 
time.” While Delta has maintained a 50-year 
relationship with the airframer, he conceded 
that there has been “a little bit of a drought” of 
orders over the past 11 years. 
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UK to build Tempest 
fighter demonstrator
The UK will build and fly a technology 
demonstrator for the Tempest next-gen-
eration fighter, and it will take to the 
air in the next five years. Confirmation 
came in parliament on Monday with an 
announcement by defense secretary Ben 
Wallace. “The design and development of 
the demonstrator represent an important 
milestone, showcasing the success and 
talent of our engineers, programmers 
and software developers,” he said. “This 
program will go on to attract opportuni-
ties for many more great minds and talent 
from across the UK.”

The Future Combat Air System program 
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The Boeing 737 Max 10 
participates in the show’s 
flying display on Monday.

www.ainonline.com
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UK partners outline 
hypersonic roadmap 
by Chris Pocock

The all-British partnership that is developing 
hypersonic technology for defense purposes 
revealed its plans and progress at the Farnbor-
ough Airshow on Monday.

Led by Reaction Engines, the effort includes 
Rolls-Royce and the UK government’s Defence 
Science Technology Laboratory (DSTL) and 
National Security Strategic Investment Fund. 
Called Hypersonic Air Vehicle Experimental 
(HVX), the work is sponsored by the RAF’s 
Rapid Capabilities Office.

“This activity presents a unique opportu-
nity to challenge traditional views on the 
cost and time associated with the develop-
ment and fielding of high-Mach platforms,” 
said Air Vice-Marshal Linc Taylor, the 
RAF’s chief of staff for capability. He said 

that the work started three years ago but 
remained experimental. It includes novel 
air-breathing propulsion architectures, 
innovative thermal management systems, 
and advanced reusable uncrewed vehi-
cle concepts.

Partnership leader Reaction Engines 
has been developing pre-cooler and com-
bined-cycle engine hardware for some years 
in the SABRE program. Chief executive Mark 
Thomas said that thermal management is key 
to the project, which includes cold-testing of 
a full-scale engine this year, with hot-testing 
to follow next year.

John Walker, director of future programs 
for Rolls-Royce, described thermal manage-
ment technology as a “game-changer.” Rolls 
contributes R&D expertise, but HVX does not 
include any of the company’s heat exchanger 
technology that went into the EJ200 turbo-
fan for the Eurofighter. “We can’t say what the 
donor engine is,” said Thomas.

The program is showing a scale model of 
a single-engine hypersonic vehicle labeled 

“Concept V” on the Reaction Engines stand 
(400 in Hall 4). But Taylor said that the part-
nership has not chosen a contractor for an air-
frame. “At this stage, this is about propulsion 
technology only, which appears to have lower 
cost and higher capability,” he explained. 

“We have a target for this, and we’ll stop if it 
doesn’t work.” z

Air Lease taps P&W 
GTFs for big order 
Aircraft lessor Air Lease Corporation 
(ALC) has chosen Pratt & Whitney 
Geared Turbofan (GTF) engines to power 
A320neos and A220s that it has ordered. 
The deal, announced Monday at the 
Farnborough Airshow, consists of a firm 
order for 80 A320neos and another firm 
order for 76 A220s with 10 options. That 
brings ALC’s total order count to 222 
firm and 10 options on GTF-powered air-
craft. All told, ALC owns, manages, and 
holds orders for more than 275 aircraft 
powered by P&W engines.

With their geared fan architecture, 
GTF-powered aircraft reduce fuel con-
sumption and CO2 emissions by 16 to 20 
percent, NOx emissions by 50 percent, 
and noise footprint by 75 percent over 
prior-generation aircraft, according to 
Pratt & Whitney.

“Pratt & Whitney and ALC have a long, 
collaborative history,” said Rick Duerloo, 
P&W president of commercial engines 
and chief commercial officer. “These 
GTF-powered aircraft will help ALC’s 
customers lower their operating costs 
and environmental footprint, and we 
look forward to working with them for 
years to come.” J.W.

Feel Air to fly ATRs for Japanese air franchise
Japanese regional airline group Feel Air Hold-
ings is preparing to use ATR twin-turboprop 
aircraft to launch new franchised operations 
to connect underserved communities. On 
Monday at the Farnborough Airshow the 
company signed a letter of intent covering 36 
aircraft that will include a mix of the 50-seat 
ATR 42-600, the 70-seat ATR 72-600, and the 
new short takeoff and landing ATR 42-600S.

According to Feel Air, ATR turboprops 
open new routes in a way that will stimulate 
local economies. CEO Hideki Ide said the 
company plans to launch at least five new 
regional operations.

“Feel Air Holdings aims to bring a new 
dynamic to Japanese regional air travel, 
making it more versatile, more meaningful, 
and more accessible,” said Feel Air president 

Taiichi Kojima. “Thanks to their reduced CO2 
emissions and fuel efficiency, ATR aircraft 
can help us to do this in a more sustainable 
manner, allowing us to contribute actively to 
local communities while also protecting many 
beautiful natural landscapes.”

Fifteen ATR aircraft operate with three oper-
ators in Japan. Two more will start flying there 
soon, and the European manufacturer sees a 
market potential for about 100 units with Jap-
anese carriers in the medium term. C.A.

An artist's rendering shows just one of the 
hypersonic airframe concepts that HVX project 
partners might adopt. 
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GE Aerospace aims 
for sharper focus 
by Charles Alcock

The spin-offs of GE’s energy and health care 
businesses will boost the group’s balance sheet, 
mainly by relieving debt pressure, but in a Farn-
borough Airshow press briefing on Monday 
company leaders also maintained it will give 
its aviation unit a sharper focus on what mat-
ters to customers. Earlier in the day, the U.S. 
corporate giant announced that it will rebrand 
GE Aviation as GE Aerospace, as the new GE 
HealthCare unit prepares for a Nasdaq listing 
in early 2023, followed by the rebranded GE 
Vernova energy business in 2024.

More urgently, GE says it is “laser-focused” 
on helping its airline customers recover from the 
post-Covid shockwaves of poor fleet reliability 
and rising costs. That means improving pro-
duction rates for aircraft engines and parts and 
making aftermarket support more responsive.

According to GE group chairman and CEO 
Lawrence Culp, who now serves as CEO of GE 
Aerospace, his customers want assured levels of 
performance. “We’re trying to make sure we use 
our lean capabilities and engineering expertise 
to bust the bottlenecks to improve [production] 

capacity and ensure stability and predictability,” 
he told reporters. “OEMs don’t want a certain 
number of engines in one month, and so every 
day we’ve got GE’s engineers and procurement 
and manufacturing leaders streamlining pro-
cesses with vendors and their suppliers so that 
we can deliver a predictable and stable ramp-up.”

With an earnings call scheduled for July 26, 
the GE leadership team was reluctant to elabo-
rate on the specific extent to which it is improv-
ing performance, while acknowledging that it 
has not met mid-year delivery targets for Airbus 
and Boeing. Culp suggested it could take another 
18 months for GE and its customers to recover 
at a time when “the industry is grappling with 
a bounceback [in post-pandemic demand for 
flights] at a time of extreme economic pressure.”

With skills shortages continuing to impede 
the wider aviation industry, GE’s focus is on 
expediting output by reducing production 
touch and cycle times. “At a time when we can 
afford absolutely no inefficiency, we are iden-
tifying waste and dropping labor demand and 
improving yields at the various quality checks,” 
Culp explained. “You can’t buy that anywhere.”

In the longer term, GE Aerospace seems 

likely to control the funds needed to expand 
its product portfolio potentially beyond cur-
rent engines. That will likely involve increased 
investment in new reduced-carbon propulsion 
technology, but also in other aircraft systems.

John Slattery, who until the restructuring 
was GE Aviation CEO and now serves as exec-
utive v-p and chief commercial officer of the 
rebranded aerospace unit, expressed a desire 
to see the systems business grow “exponen-
tially.” He and Culp said they will first con-
sider opportunities for organic growth. z
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RAF plans fly-off for future uncrewed aircraft
The UK Royal Air Force (RAF) is rethinking 
its approach to future uncrewed aircraft 
and how they might augment the F-35 and 
Eurofighter Typhoon fighters. The service has 
been exploring various concepts in a program 
named Lightweight Affordable Novel Combat 
Aircraft (LANCA). As a first practical step, it let 
a contract for a flying demonstrator named 
Mosquito Protector to a consortium consist-
ing of Spirit Aerosystems, Northrop Grumman, 
and a subject-matter expert, Callen-Lenz.

The RAF terminated that contract recently, 
at the critical design review stage. “We have 
learned and gained a huge amount from our 
Mosquito program around digital design and 

novel manufacturing techniques,” Chief of the 
Air Staff Air Chief Marshal Mike Wigston told the 
Global Air & Space Chiefs’ Conference in London 
last week. “We’ve decided that our focus now 
should be on systems that can be operation-
alized much more quickly, and that is why we 
have drawn the Mosquito program to a close.”

The RAF’s Rapid Capabilities Office (RCO) 
directs the LANCA program, and Wigston said 
that the RAF will launch a series of industry 
competitions later this year for scalable 
unscrewed systems, culminating in an oper-
ational fly-off to get them into service faster.  

An officer in the RCO told AIN that two-
thirds of the budget for Project Mosquito 

remains unspent. He said that the focus 
would now center on exploring UAS that fit 
somewhere between what he termed Cate-
gory 1 (expendable airframes) and Category 
2 (attritable airframes). There is also a Cate-
gory 3, which is survivable, presumably indi-
cating a larger airframe with stealth and other 
advanced technology.

But, he cautioned, there remain “funda-
mental challenges” relating to concepts of 
operation. Furthermore, he said that the 
RCO is aware of industrial challenges, such 
as the possible reluctance of combat airframe 
primes to release their software to companies 
providing LANCA-type air vehicles, to enable 
the necessary networking. C.P.

GE’s engine business remains a key part of the 
new Aerospace unit’s product portfolio.
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Raytheon’s parts 
make a bigger whole
by Peter Shaw-Smith

O!cials from Raytheon Technologies and 
its subsidiaries want to help the aerospace 
industry understand how recently developed 
products, e!ciencies, and innovations from 
the ever-widening conglomerate fit together. 
After a series of recent acquisitions, the group 
today consists of the combined attributes of 
Collins Aerospace, Pratt & Whitney, Raytheon 
Intelligence & Space (RI&S), and Raytheon 
Missiles & Defense. 

RI&S announced that it recently negotiated 
pricing with the FAA for a revised scope of 
the NextGen Weather Processor (NWP) pro-
gram “with $48 million in potential e"ort for 
the existing contract,” according to Raytheon. 
The contract, which includes an executed 
modification for $21.7 million, continues 
work to “ensure enhanced safety, security, 
and e!ciency of National Airspace System 
operations.” The contract also covers work to 
develop a common aviation weather display 
to improve safety and situational awareness.

“We are now in the process of deploying 
this capability across all U.S. installations and 

trade routes so that controllers have the lat-
est information they can use to base decisions 
on,” said Denis Donohue, RI&S president, 
surveillance and network systems. “NWP can 
identify terminal and en route weather safety 
hazards hours in advance to better support 
tra!c flow-management and mitigate weather- 
related delays,” he said.

Pratt & Whitney and Collins Aerospace, 
both divisions of Raytheon Technologies, 
have signed a full-flight data delivery agree-
ment to improve collaboration between the 
two companies. Collins’s GlobalConnect suite 
will enhance engine health management ser-
vices o"ered to Pratt & Whitney customers 
as part of its EngineWise Insights+ solution.

Recent mergers and acquisitions have given 
Raytheon Technologies a breadth of capability 
that includes engines, advanced avionics and 
communications systems, high-technology 
sensors, and networking.

“We are involved in roughly two-thirds of 
the world’s air tra!c, in 30 di"erent coun-
tries, that our solutions support,” Donohue 
said. “Obviously, a major customer of ours is 
the U.S. Federal Aviation Administration. We 

are particularly involved in the managing of the 
airspace around highly congested areas. A lot of 
our work is focused on the terminal segment.”

For RI&S, another product making inroads is 
the Skyler radar, which employs a phased-array 
design that allows users to move beyond simple 
precision approach or surveillance radars to pro-
vide new possibilities for monitoring weather, 
UAVs, air taxis, and other small targets. It can 
also facilitate the evaluation of micro-weather, 
which involves measuring weather conditions 
on a small scale and delivering precise informa-
tion at the right time to the right set of users.

“When you think about our technologies, our 
digital capabilities span the entire ecosystem, 
starting with airport and airline operations 
and moving into air tra!c control across our 
global networks,” said Jen Schopfer, Collins 
Aerospace president of connected aviation 
solutions. “With all the content that we have 
on the aircraft, the Collins systems, the Pratt & 
Whitney engines, combining that with big data, 
we’re able to help our customers boost their 
e!ciency and make air travel more sustainable, 
more enjoyable from a passenger experience 
standpoint, and more predictable as well.”

Company o!cials claimed that the combi-
nation of data provided by Collins’s on-aircraft 
sensors and Pratt & Whitney engine monitoring 
provides a “very powerful combination” for cus-
tomers. Big data parameter analysis has given 
Pratt & Whitney the ability to help operators 
save $100,000 per year on service disruptions.

“That comes from things like avoiding 
unplanned downtime, or if there is going to be 
downtime, making sure that that happens at 
the right location, where airlines have the right 
technicians and the right tools to do the main-
tenance the right way,” said David Emmerling, 
Pratt & Whitney v-p for mature commercial 
engines. “It helps us to get the maintenance 
plans and the workscoping for the engines opti-
mized so that we get the customer exactly what 
they need to get their full intervals. Full flight 
data is going to give us a step change to those 
insights. It’s going to allow us to take those 
analytics to the next level and get much more 
powerful predictive maintenance solutions.”

The industry will likely need advances in 
product performance ushered in by compa-
nies such as Raytheon and other exhibitors 
at the Farnborough Airshow. “You’re already 
seeing an increase in air travel,” Donohue 
said. “I think we’re back to 95 percent of pre- 
pandemic levels. The models all say that that’s 
going to increase almost exponentially in the 
next five to ten years.” z

A Pratt & Whitney Canada PW127XT-powered ATR 72-600 on display in Farnborough is undergoing 
engine testing and operation for 100 percent sustainable aviation fuel certification.  
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Airbus launching 
connectivity service
by Charles Alcock

Airbus this week is launching a new connec-
tivity service using its Zephyr High Altitude 
Platform Station (HAPS). The initiative will 
build on recent successful flight trials with the 
solar-powered Zephyr aircraft that the Euro-
pean aerospace group said have enabled it to 
press ahead with plans to rapidly launch the 
new service.

The new HAPS Services Business is a sub-
sidiary of Airbus Defence and Space. In a July 
18 announcement, the company said that “it 
will play a crucial role in helping to bridge the 
digital divide through connecting the uncon-
nected on land, air and sea.” It will provide 
low-latency connectivity services from the 
stratosphere for telecommunications and 
Earth observation applications.

The autonomous Zephyr recently broke its 
own endurance record by flying continuously 
for 26 days during trials conducted mainly 
between Arizona and Belize. The aircraft 
weighs just 75 kg (165 pounds), has a wing-
span of 25 meters (82 feet), and can operate 
at altitudes of up to 70,000 feet to stay above 

bad weather and keep out of the way of airline, 
military, and business jet tra!c.

Airbus has appointed Samer Halawi as 
chief executive of HAPS Services Business. He 
was previously executive vice president and 
chief commercial o!cer of satellite services 
group Intelsat.

“With thousands of flight hours in the 
stratosphere and an admirable entrepre-
neurial spirit, the Zephyr team are well 
placed to develope future connectivity ser-
vices,” said Halawi. “This is an exciting time 
for the team, building on our success with 
the leading HAPS, and it is now time for the 
next step.”

According to Halawi, the new venture’s 
connectivity services will o"er a sustainable 
alternative and complement to terrestrial 
and satellite-based connectivity solutions. He 
said that will provide “for the first time low- 
latency and direct-to-device connectivity 
across vast geographies and economically.”

Airbus said that more than 3.7 billion peo-
ple are now unserved or severely underserved 
by existing terrestrial and space-based tele-
communications networks. z

Airbus will use its Zephyr High Altitude Platform Station to expand connectivity to unserved and 
severely underserved communities.

BGS gets predictive
Supply chain constraints have led Boe-
ing Global Services to shift its approach 
to how it handles parts and plans for 
upcoming demand, Stephanie Pope, 
executive v-p and CEO of Boeing Global 
Services, told reporters on the eve of 
the 2022 Farnborough Airshow.

“The whole industry—multiple indus-
tries—are struggling with part shortages 
and supply constraints. It is no di!erent 
in the aftermarket,” Pope acknowl-
edged. In response, Boeing is moving 
away from past practices of focusing on 
history and demand planning. “There is 
no more ‘just-in-time,’” she said.

Instead, Pope added, the company 
has “partnered with our customers to 
really look at where inventory levels are, 
how they’re flying the airplane, and tak-
ing all that data analytics to be much 
more proactive—and predictive—on 
when parts are going to be needed.”

Where the company sees con-
straints in the aftermarket, it is trying 
to “lean in” and build inventory, she 
said, adding that “we can always go 
back and forth” with the production 
lines. Pope added that her team is 
considering various solutions includ-
ing expediting shipments through air 
versus by water. “We all know the 
issues and constraints we’ve seen [on 
shipment by water].”

That doesn’t mean that Boeing has not 
faced problems, she conceded. “There’s 
going to be di!erent pain points,” said 
Pope. “What we saw a month ago is not 
what we’re seeing happen today or what 
we’re predicting for tomorrow.”

But she praised the Boeing team for 
building data analytics to better prepare 
for service needs. This has enabled the 
company to become “so much more pre-
dictive than we have been in the past. En 
masse, we’re really doing a lot.” K.L.



CLIENT: TBWA New York Miscellaneous
PRODUCT:  Raythean RTX FIA Dailies
JOB#: TBNY-P00012320
SPACE:  4C 
BLEED:  9.25" x 11.125"
TRIM:  9" x 10.875"
SAFETY:  8.5" x 10.25"
GUTTER:  None
PUBS:  AIN News (Easier air travel)
ISSUE:   
TRAFFIC:  Bob McCann
ART BUYER:  None
ACCOUNT:  None
RETOUCH:  None
PRODUCTION: Bob McCann
ART DIRECTOR: None
COPYWRITER:  None

Fonts: Objektiv Mk2  Bold 
Neue Frutiger World  Regular , Bold 
TT Slug OTF  Bold, Regular

Proof #: 1.2  Path: Macintosh HD:Users:maria.barrios:Desktop:WFH:RAYTHEON:738195-10_Raytheon_RTX_FIA_
Dailies_AIN_News_Air_Travel:738195-10_Mechanicals:738195-10_Raytheon_RTX_FIA_Dailies_AIN_News_Air_Travel_
v1.2.indd
Operators: Maria Barrios / April Relucio

Ink Names:  Cyan
 Magenta
 Yellow
 Black

OOH Scaling Info:
Build Scale: 100%
Final Safety : 10.25" H x 8.5" W
Final Viewing Area : 10.875" H x 9" W
Final Trim : 10.875" H x 9" W
Final Bleed : 11.125" H x 9.25" W

Filename: 738195-10_Raytheon_RTX_FIA_Dailies_AIN_News_Air_Travel_v1.2.indd

Ink Density: None

IMAGES: 7389195-1_GettyImages-1147931664-aw_V1_EXT_CMYK_HR.tif  CMYK  362 ppi 
Collins_Aerospace_w_TAG_cmyk.ai

Agency Job Number: None Cradle Job Number: 738195-10

Page: 1 of 1

Created: 9-10-2021 5:53 PM
Saved: 6-28-2022 4:55 PM
Printed:   6-28-2022 4:55 PM
Print Scale: None

Easier air travel, from 
the ground up
From secure biometrics for self-check baggage and paperless check-in, to data solutions for 
optimized airport operations and fewer !ight delays, we’re streamlining the entire !ying 
experience – for a more predictable, reliable and sustainable journey.

Visit us at Pavilion C631

Raytheon - AIN News
Bleed: 9.25 x 11.125
Trim: 9 x 10.875
Live: 8.5 x 10.25

Raytheon Red
0/100/81/4

S:8.5"
S:10.25"

T:9"
T:10.875"

B:9.25"
B:11.125"

https://www.collinsaerospace.com/what-we-do/industries/commercial-aviation/connected-aviation


10 Farnborough Airshow News  • July 19 ,  2022  •  a inonl ine .com

Embraer won’t let rivals 
guide its turboprop design
by Gregory Polek

Recently announced plans by ATR to fit its tur-
boprop family with hybrid-electric propulsion 
for entry into service by 2030 haven’t a!ected 
Embraer’s thinking about an entirely new design 
of its own powered by conventional engines, 
according to the Brazilian company’s commer-
cial aviation CEO, Arjan Meijer. Speaking during 
the last of a series of briefings Embraer held in 
Sao Jose dos Campos, Brazil, ahead of the Farn-
borough Airshow, Meijer noted that the compa-
ny’s conversations with potential operators and 
engine makers haven’t raised much doubt about 
its fundamental strategy.

“We have done RFIs [and] we’re in very 
close contact with the engine manufacturers,” 
he explained. “We believe we have a good 
sense of what’s there today, what’s coming 
around the corner, and what technologies 
might come into the future. We also know that 
bringing really di!erent new technologies to 
our market also carries some operator risk.”

Meijer added that it will take longer for 
new propulsion technologies such as hybrid- 
electric and hydrogen to advance enough to 
e"ciently power a heavier, larger turboprop 
suitable to carry between 70 and 90 pas-
sengers such as Embraer has proposed. A 
so-called sustainability roadmap recently pub-
lished by Embraer shows the introduction of a 
hydrogen-powered turboprop in 2045.

“It will be a massive leap forward before 
hybrids or even hydrogen will be match-fit for 
a 70- to 90-seat aircraft because 70 to 90 seats 
for all of us sounds like a small aircraft, but it’s 
a lot of weight you have to get o! the ground,” 
he stressed. “So we believe we’re going need 
more time.”

Now hoping to launch the new 100 percent 
SAF-compliant turboprop in early to mid-2023, 
Embraer has already made some fundamental 
changes to the proposed design since it first 
revealed an artist’s rendering in October 2020. 
Most notably, it has changed the placement of 
the engines from under the wings to a position 
at the rear of the fuselage—a move meant to 
ease maintenance tasks, mitigate noise, and 
simply improve the airplane’s aesthetics. The 
company has set a certification target of late 

2027 for one of the two seating capacities in its 
plans, although it still hasn’t decided which will 
come first. It has chosen to use a metal fuselage 
based on that developed for the original E-Jets.

Embraer performed wind-tunnel testing 

this past March to determine the aerodynamic 
characteristics of the propellers and began a 
series of tests for the entire airplane in June. 
It expects to complete that phase of testing 
next month.

Also speaking in Sao Jose dos Campos, 
Embraer head of engineering Luis Carlos 
Affonso estimated that a 15-year window 
exists between the introduction of a conven-
tionally powered turboprop and one powered 
by new technologies.

“There is an opportunity [for a conven-
tional engine] in terms of new materials, new 
aerodynamics, and all that,” said A!onso. “So 
one of the things we ask [engine makers] is 
how e"cient and how modern an engine can 
you provide in terms of fuel e"ciency and in 
terms of maintenance cost?

“The second part is in terms of the new tech-
nologies that are arising—hybrid-electric, hydro-
gen, and things like that. So what are [the engine 
OEMs’] views for now and for the future?”

With the replacement of the engines from 
under the wings to the back of the fuselage, 
Embraer already has begun considering its 
current plans’ adaptability to future propul-
sion developments.

“Our turboprop initially had the engines on 

the wings, and we have evolved [the design 
by] putting the engines in the back, so that the 
platform—the architecture of the airplane’s 
basic design—could be adapted for the deriv-
ative with an innovative technology, maybe 
hydrogen with a fuel tank in the fuselage and 
having, for instance, hydrogen burning in gas 
turbines without having to completely rede-
sign the airplane,” explained A!onso.

In terms of where among the company’s 
commercial aircraft product o!erings the tur-
boprop will fit given an apparent overlap with 

the current E-Jets, A!onso added that he sees 
no risk of cannibalizing Embraer’s jet market 
with the new propjet. Although planning to 
design the smaller of the two models to fit 70 
seats in a single-class configuration, Embraer 
sees airlines choosing a multi-class application 
carrying closer to 50 seats, particularly in the 
U.S., he said. The 90-seater will find a home 
in places such as Asia, where characteristics 
such as a 20 percent speed improvement over 
today’s ATRs and higher seating capacity will, 
according to Embraer, help it erode the com-
peting company’s now dominant position.

Affonso also dismissed concerns about 
turboprop avoidance in the U.S., arguing that 
the relatively wide cabin cross-section and 
low cabin noise will nullify the negative per-
ception passengers have harbored of anything 
with a propeller.

“And, of course, in terms of CO2, it will be at 
least 30 percent less—up to 40 percent less—
than a jet, and the same with cash operating 
cost,” he noted. “So we believe a new-genera-
tion turboprop will be seen as modern. With 
this configuration’s cross-section and over-
head bins—one per passenger—we believe 
that there will be a place [for the product], 
and our customers are telling us that.” z

Embraer’s concept 
for a 70- to 90-seat 
turboprop airliner now 
envisions rear fuse-
lage-mounted engines. 
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Boeing takes pragmatic 
view on sustainability
by Gregory Polek

Reflecting its relatively measured projections 
for hydrogen power’s role in the aviation 
industry’s sustainability e!orts over the next 
10 to 15 years, Boeing continues to promote 
the advancement of sustainable aviation fuel 
(SAF) as perhaps the most e!ective way for-
ward in the near- and medium term. Although 
Airbus also advocates for the increased avail-
ability of SAF, the European company also 
plans to introduce a hydrogen-powered nar-
rowbody airliner by 2035.

The extent to which the U.S. company’s 
view on hydrogen contrasts with that of Air-
bus went on display during a series of media 
briefings in Seattle last month, as Boeing chief 
sustainability o"cer Chris Raymond called for 
the need to understand the “realities” and rel-
ative benefits of various alternative fuel types, 
including hydrogen and electric.

Reflecting on his company’s experience 
with fuel cells and cryogenic hydrogen pro-
duction over the past decade and a half, Ray-
mond didn’t reject those avenues’ potential 
but cautioned that their large-scale applica-
tion will require far more development time 
than some would suggest. He cited Boeing’s 
own studies on hydrogen power—including 
the world’s first piloted hydrogen fuel-cell-
powered aircraft in 2008 and an airplane pow-
ered by liquid-hydrogen combustion engine 
in 2012—as if to underscore the company’s 
knowledge of its limitations and challenges.

Raymond also cited early lessons learned 

from studies Boeing and NASA recently 
completed on a 37,000-gallon carbon-fiber 
hydrogen fuel tank. “If you convert that to 
equivalent energy for jet fuel, it’s about 3,700 
gallons of jet fuel, which is about what pow-
ers a regional jet, but the cross-section of [the 
tank] is about the size of a regional jet,” he 
explained, highlighting the scale challenges 
liquid hydrogen presents for application on 
an aircraft.

“And by the way, the white stu! that you see 
on there is called frost,” he added, referring 
to a photograph in his Powerpoint presenta-
tion. “So how are we going to deal with that 
at 30,000 feet? And how are we going to deal 
with the water that we create with hydrogen 
fuel cells at 30,000 feet, especially contrails, 
which are all coming into our vocabulary now 
as a component of carbon emission? We have 
to understand how to deal with contrail for-
mation on a hydrogen fuel cell airplane. And 
we’re studying that.”

Raymond also cited the lifecycle challenges 
associated with hydrogen production, which 
with the technology now available generates 
its own greenhouse gasses. Large-scale pro-
duction of so-called green hydrogen with tech-
niques such as electrolysis and steam methane 
reforming will take many years and involve an 
evolutionary, rather than revolutionary, process.

“A lot of it is what you believe about how fast 
the grids are going to change to renewable elec-
tricity,” said Raymond. “I don’t believe we’re 
going to just sort of get to this Nirvana state 
eventually. I think there’ll be a migration over 

the years. And I actually think as we start to 
introduce things like industrial carbon cap-
ture, you can make some of the fuel pathways 
cleaner…and people are starting to do that now.”

For the near future, though, Boeing has 
turned its focus to SAF as the most promising 
avenue for reducing greenhouse gasses, par-
ticularly given the volume of fuel burned on 
long-distance flights. Raymond noted that 50 
percent of all flights don’t exceed 1,000 kilo-
meters but they account for only 15 percent of 
all jet-A used. Meanwhile, roughly 10 percent 
of all flights extend beyond 2,800 kilometers 
but they account for half of all jet-A burned. 
Given that hydrogen-powered widebodies 
won’t become feasible for several years after 
the first one reaches the market, the role of 
SAF as a primary emissions reduction measure 
will extend far beyond 2035, argues Boeing.

Pledging to ensure all its airplanes can fly 
on and gain certification to use 100 percent 
SAF by 2030, Boeing points to its partner-
ships with airlines, industry, governments, 
and research institutions to expand limited 
SAF supplies and reduce the fuels’ cost as evi-
dence of its environmental credentials. The 
airframer worked with airlines, engine man-
ufacturers, and others to conduct biofuel test 
flights starting in 2008 and gain approval for 
sustainable fuels in 2011.

In 2018, the Boeing ecoDemonstrator 
flight-test program made the world’s first 
commercial airplane flight using 100 percent 
SAF with a 777 Freighter in collaboration 
with FedEx. Its most recent ecoDemonstra-
tor, a former Singapore Airlines 777-200ER 
unveiled on June 16, will also test the e!ects 
of SAF on emissions reduction along with 
about another 30 sustainability and safety-re-
lated technologies.

Although he didn’t dismiss the potential for 
hydrogen to serve as one avenue for reaching 
the industry’s net-zero emissions goals, Ray-
mond clearly sees SAF as the most important 
way forward, at least for now.

“We have put a lot of our voice on sustainable 
aviation fuel as one of the forms of that renew-
able energy,” he said. “There’s a lot of room to 
run in sustainable aviation fuel. There’s room 
to scale up the production of it. And there’s 
also room to scale up the innovation around 
it. And the fuels we all have in our heads as 
sustainable aviation fuels today are going to 
change. There are going to be new feedstocks. 
We’re going to introduce carbon capture into 
the process. Hydrogen’s going to get greener 
as a component of the process.” z

Boeing’s sustainability priorities rest first with sustainable aviation fuel.
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MTU looks to advances in emissions-free engine technology
MTU Aero Engines is exploring advance-
ments such as gas turbine engines with a 
geared turbofan and concepts such as a 
water-enhanced turbofan and flying fuel 
cell as it strives for a goal of emissions-free 
flight. The German engine maker is detailing 
its e!orts through an update on its Clean Air 

Engine technology agenda during the 2022 
Farnborough International Airshow.

The agenda covers potential solutions and 
concepts for sustainable commercial engines 
and provides timelines for them. MTU sees 
three primary stages toward emissions-free 
flight with alternatives such as hydrogen and 
sustainable fuels playing a key role alongside 
technological developments. The first stage 
involves the geared turbofan, which it said 
could significantly reduce climate impact in 
conjunction with sustainable aviation fuel. 
The second, targeting the 2035 timeframe, 
would encompass the water-enhanced tur-
bofan and the flying fuel cell, as well as a 

possible hydrogen-powered geared turbofan.
Longer-term, targeting 2050, MTU believes 

the third stage will involve further e"ciency 
gains through new propulsion with the use of 
fuel cells on short- and medium-haul routes.

On the military side, MTU (Hall 1, Stand 
1116) also is using an interactive exhibit to 
present concepts behind its innovations 
for the Next European Fighter Engine that 
would power the sixth-generation European 
fighter aircraft.

In addition, MTU is hoping to use the air-
show for recruitement, and specialists are 
at its stand to advise visitors on career and 
advancement opportunities. K.L.

Honeywell close to first 
hybrid-electric application
by Charles Alcock

Honeywell Aerospace expects to announce 
the launch of a hybrid-electric application 
for its new 1-MW turbogenerator later this 
year. In February, the company completed 
the first round of ground testing for the 
propulsion system that combines a 1-MW 
generator with the company’s existing HGT 
1700 auxiliary power unit to provide two 
and a half times more power than a proto-
type unveiled in 2019.

“The power and density this will deliver 
could be game-changing,” Honeywell v-p and 
general manager for power systems Dave Shil-
liday told AIN. The program is part of a sub-
stantial investment the U.S.-based group has 
made in the fast-growing advanced air mobil-
ity sector over the last two to three years.

Lilium’s seven-seat eVTOL aircraft will be 
powered by an all-electric propulsion system 
provided by Honeywell and Japanese auto-
motive group Denso. The motors will power 
the all-electric vehicle’s 30 ducted fan engines 

installed in the Lilium Jet’s wing and canard.
Each 100-kW motor, weighing just over 4 

kilograms (8.8 pounds), incorporates a rotor 
and stator in a centrifugal or “radial” configu-
ration that di!ers from traditional axial designs. 
According to Lilium, the approach lowers the 
component’s weight, manufacturing costs, and 
susceptibility to foreign object damage.

While Honeywell hasn’t yet given a hint 
about the type of aircraft the 1-MW turbogen-
erator will power, it is generally assumed that 
this technology will first enter service with 
regional airliners, and most likely as part of 
a conversion package under a supplemental 
type certificate. In the longer term, Shilliday 
sees potential to scale up powertrains for 
larger new airliners, albeit with incremental 
progress, that he said “at least dispels the idea 
that we’re stuck in place until a next-genera-
tion clean sheet narrowbody is ready.”

At its headquarters in Phoenix, Honeywell 
has established an urban air mobility technol-
ogy laboratory, where it is working on multiple 
projects based on new avionics and propulsion 
systems, including concepts such as simplified 

vehicle operations and hydrogen fuel cells 
for drones. The company is providing fly-by-
wire flight controls for the Lilium Jet, and its 
cloud-connected Anthem avionics will also 
equip that aircraft, as well as the VX4 eVTOL 
model in the works at Vertical Aerospace.

Shilliday said that avionics now under devel-
opment for new all-electric aircraft will be 
modular and readily adaptable for other plat-
forms, in much the same way as it o!ers flight 
deck systems across business aircraft and air-
liner models. Honeywell’s engineers also have 
turned their attention to helping the new air-
framers achieve their ultimate goal of autono-
mous flight with no pilot on board. “This is the 
right objective because what’s happening now 
in air transport is madness [in terms of delays 
and lack of capacity] and about 80 percent of 
these problems could be eliminated with auto-
mation,” he concluded. z

Honeywell’s 1-MW turbogenerator will power 
upcoming hybrid-electric aircraft.

MTU’s interactive exhibit at FIA 2022.
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Blaze unveils Spider VTOL electric UAV
IMCO Group’s Blaze, which manufactures 
multi-mission unmanned and remotely con-
trolled equipment for air, land, and naval 
applications, has unveiled the Spider VTOL, 
a small electric fixed-wing VTOL UAV.

Using a single, nose-mounted motor and 
propeller for vertical takeo! and landing, Blaze 
said the Spider VTOL o!ers an ideal solution 
for tactical, covert, “over-the-hill,” or extend-
ed-range, real-time intelligence. The Spider 
can perform point takeo!s and landings in 
small areas, such as forest clearings or small 
ships, and it can operate in harsh wind and 
weather conditions and in GPS-denied envi-
ronments without compromising performance, 
according to the Israel-based company.

A single individual can operate the Spi-
der, and its flying wing design and bel-
ly-mounted payload configuration enable 
flights of up to three hours and promote 
survivability and fast redeployment. The 
craft can carry various payloads, providing 
covert real-time day or night intelligence 
for a wide variety of open areas and urban 
scenarios such as military, law enforcement, 
low-intensity conflict, security, peacekeep-
ing, search and rescue, disaster manage-
ment, and civil applications.

“[Spider] is a groundbreaking tool that 
enhances forces’ situational awareness and 
tactical terrain dominance,” said Blaze CEO 
Itai Toren.  P.S.-S.

Draken to 
support 
Red Air 
training
by David Donald

Draken Europe has signed a teaming agree-
ment with Czech manufacturer Aero Vodo-
chody Aerospace to support the Royal Air 
Force’s new Interim Red Air Aggressor Train-
ing Service (IRAATS). The agreement also 
includes studying longer-term maintenance, 
upgrade, training, and support developments.

The company will base eight Aero L-159E 
“Honey Badgers” at its Teesside base (for-
merly RAF Middleton St George), from where 
they will shortly begin flying as the “enemy” 
in dissimilar air combat training exercises 
with RAF fighters, providing air-to-air, target, 
threat simulation, and mission augmentation 
functions. Teesside provides an ideal base due 

to the close proximity to the main air com-
bat training areas over the North Sea. Draken 
International has used the L-159E for several 
years fulfilling U.S. military contracts.

“We are excited to work with Draken Europe—
the company is in the vanguard of the Live 
Virtual Collective training pathway for future 
forces, embracing innovation and leading-edge 
technology in its operations,“ said Viktor Sotona, 
president and CEO of Aero Vodochody. “The 
L-159E is highly suited to its role as an agile 
aggressor platform, so we anticipate strong 
demand for the services that Draken provides. 
As the L-159E’s OEM, we look forward to many 
years supporting the Draken Europe fleet.”

The contractor-owned, contractor-operated 
IRAATS activity is the first of its kind imple-
mented by the RAF. Schedules call for it to run 
for three years, replacing and expanding upon 
the capabilities lost by the disbandment at the 
end of March of the RAF’s Leeming-based No. 
100 Squadron, which flew aging Hawk T.Mk 1 
advanced trainers until the RAF withdrew the 
type from use (apart from those with the Red 
Arrows display team). Draken Europe’s Falcon 
20 fleet regularly operated alongside the Hawks, 
acting as electronic warfare “aggressors” and will 
continue in that role with the L-159s. IRAATS 
bridges the gap until the RAF introduces its Next 
Generation Operation Training.    z

Draken Europe will base eight L-159E Honey Badgers at Teesside for RAF aggressor training. 

The Blaze VTOL UAV uses a single, nose-
mounted motor and propeller for vertical 
takeoff and landing. 
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Hiring spree reverses 
Covid pain for pilots
by Peter Shaw-Smith

Imbalances in the supply of qualified pilots 
are creating problems for airlines around the 
world as their initial Covid-19-driven deci-
sions to lay o! flight crew have given way to 
a massive hiring boom, industry experts say.

Kit Darby of Peachtree City, Georgia-based 
Kit Darby Aviation Consulting said the major 
U.S. airlines need to hire between 10,000 
and 12,000 new flight crew, a new record. St. 
George, Utah-based regional airline SkyWest 
lost more than 250 pilots in each of the last 
three months, implying a projection of 
up to 3,000 over 12 months for an airline 
that employs about 5,000 pilots in all.

“Some airlines are paying pilot 
employment contracts o! so they can 
transition to their airline,” he told AIN. 

“Some majors will hire a regional pilot 
into their flow program immediately if 
they get a job o!er from another major 
airline. Recency requirements are being 
waived too; the requirement for 100 
hours of turbine flight experience in the 
last 12 months may no longer be needed.”

Wilmington,  Delaware-based 
pilot-employment platform PilotsGlobal 
attributes a rise in canceled flights to the 
pilot shortage, which has become worse than 
initially anticipated. The U.S. industry needs 
to hire about 14,500 pilots each year until 
2050, which might prove di"cult to achieve 
for many airlines, thereby creating adverse 
consequences, v-p Gregory Newman told AIN.

“In recent months we have witnessed 
United and American Airlines contracting 
with The Landline Company to substitute 
planes with buses on shorter routes,” he said. 

“Cape Air has had to cancel multiple Essential 
Air Services routes subsidized by the govern-
ment due to a pilot shortage, while Republic 
Airlines seeks an exemption from the 1,500-
hour minimum requirement rule in order to 
catch up with hiring needs.”

He noted that many U.S. airlines are trying 
to recruit more pilots from overseas, and from 
Australia in particular, primarily due to the eligi-
bility of its citizens for an E-3 visa. He fears the 

Australian pilot market cannot meet the growing 
demand of U.S. carriers, while the door for Euro-
pean pilots seeking U.S. employment remains 
closed due to current visa requirements.

In fact, the firm sees an increasing demand 
for flight crews worldwide. The U.S. market 
has launched one of its most aggressive pilot 
recruitment campaigns ever, due to the con-
fluence of circumstances over the past few 
years. In Canada, almost all airlines have 
increased recruitment, including WestJet, 
Swoop, Flair, and others.

Meanwhile, many European airlines have 

begun hiring again, including Air Baltic, Turk-
ish Airlines, Ryanair, EasyJet, CMA CGM Air 
Cargo, Air Atlanta Icelandic, SAS Scandina-
vian, Flyr, Norse Atlantic Airways, Pegasus, 
Condor, Corendon Airlines, Eurowings, Air 
Belgium, Heston Airlines, and SmartLynx. 
British Airways recently started recruiting 
heavily, and many have yet to follow.

“We are starting to see a slow trickle of 
recruitment begin to open up in the Asia- Pacific 
region, with airlines such as Cebu Pacific, Viet-
Jet, Bamboo Airways, and others, starting to 
hire again,” Newman said. “With South Korea 
easing travel restrictions, we expect that mar-
ket to pick up soon. Demand is certainly there 
and keeps growing. It is an incomparable pic-
ture to where we were just a year ago.”

On the supply side, PilotsGlobal says it pro-
cessed nearly 20,000 pilot job applications 
in April alone and has since seen consistent 
month-on-month growth. “The pilots are 
there and they have several options when it 

comes to selecting their future career desti-
nation,” Newman said. “It all depends on the 
recruitment e!orts of particular employers 
to stand out. There is very high demand and 
competition for flight crew right now, with no 
signs of that abating.”

Moving to the Russia-Ukraine crisis, New-
man said a near doubling of oil prices would 
drive up the cost of travel, while the re-routing 
of flights to avoid Russian airspace would a!ect 
Europe-Asia and Asia-North America routes the 
most. “Pilot demand will be heavily dependent 
on how local economies perform, and the abil-
ity of people to travel within and around these 
regions,” he noted. “It is important to note that 
not only commercial airlines face this problem, 
but business aviation as well.”

Every airline had its own reasons for why 
pilot recruitment has proved a challenge, he 
explained. In the case of Cathay Pacific, the 
major factor centered on the high turnover rate 

amid certain airline decisions made dur-
ing the pandemic. “Pilots themselves are 
a community-driven society, and if one 
airline takes a certain decision or faces a 
high turnover rate, almost the entire pilot 
community will find out about it, making 
it more challenging to recruit new crew 
later on,” he said. “It is remarkable to see 
Emirates for the first time admitting to 
the challenges they face during the pilot 
recruitment process.”

Key reasons for the recruitment chal-
lenge among airlines include the fact 
that pilots today enjoy many options, 

and salaries have skyrocketed. Still, many 
pilots prefer to stay at their current airlines 
and are hesitant to change jobs due to instabil-
ity in today’s global markets, primarily outside 
of the U.S. and Canada.

“Emirates does not have large exposure with 
their current pilot recruitment campaigns, as we 
are aware they rely mostly on their own web-
site, referrals, and hiring events, which could 
be well complemented by other broader pilot 
recruitment campaigns,” Newman said. “In the 
current climate, the most proactive employers 
are the ones who get pilots—a great example 
is [our client], CMA CGM Air Cargo—who do 
not have a shortage or lack applications, despite 
requiring high flight time and the EASA license.”

Darby said corporate pilots now earn up to 
$2,000 a day on large aircraft. “New and used 
bizav aircraft are sold out,” he said. “This is 
going to be a year like no other and next year 
might be better. There has never been a better 
time to be or become a professional pilot.” z

Pilots around the world enjoy record demand .for their skills.. .
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Typhoon capabilities 
continue to evolve
by Jon Lake

Despite the disappointment of its failure 
to attract procurements from Switzerland 
and Finland, the quadrinational Eurofighter 
Typhoon program continues to push ahead 
with an ambitious series of upgrades mapped 
out for the coming years. The partners have 
already decided on some of them, while fur-
ther into the future packages of work remain 
unfunded or not finalized.

For the wider Typhoon export campaign, 
further orders might require upgrades. Many 
believe, for example, that a long-standing 
Saudi requirement for 48, or possibly 72 more 
Typhoons depends on the availability of an air-
craft equipped with ECRS.Mk 2 radar, a large 
area display, and other enhancements.

Additionally, the work conducted on upgrad-
ing Typhoon promises to “gives us a great plat-
form on which to build Tempest,” according to 
Andrew Mallery-Blyth, BAE Systems’ Typhoon 
Operational Requirements Manager. It now 
seems likely that some specific technologies 
for Tempest might come first on Typhoon but, 
perhaps more importantly, Typhoon could pro-
vide a proving ground for a much more rapid 
and agile approach to expanding capability.

“We will be able to update the mission sys-
tems at a far greater pace of change than we can 
achieve now. We will unlock an aircraft that can 
evolve really, really quickly,” explained Mallery-
Blyth. “We can’t necessarily plan on the natural 

direction of travel now, but we don’t need to 
because we’re designing in the capacity to 
evolve really quickly in whatever direction is 
required by the capability that is required in 
that timeframe.”

The Eurofighter partners have recognized 
the need for greater agility and customization, 
while still keeping a common joint product, 
consolidating the di!erent workstreams into 
one product to form a firm baseline for future 
capability evolution.

Consequently, in August 2021 Eurofighter 
Jagdflugzeug and NETMA, the NATO Euro-
fighter & Tornado Management Agency, signed 
a "300 million Consolidation Package Step 
Two & Three-Phase 1 Contract. It launched 
the program with industry pre-funding and the 
partners undertook engineering activities that 
made the contract award possible and recog-
nized the delivery timescales required.

The consolidation package will underpin 
the Long-Term Evolution (LTE) plan, enabling 
and facilitating the next steps in the evolu-
tion of the Eurofighter Typhoon, making the 
weapons system more capable and more ver-
satile for end-user air forces. It will see some 
capabilities rolled out across the whole fleet 
of mechanically- scanned radar (M-Scan) and 
electronically scanned radar (E-Scan) aircraft, 
but will also enable national capability upgrades.

Those include some major capability 
upgrades such as Britain’s ECRS.Mk 2 radar 
and the German Eurofighter EK defense 

suppression or “Wild Weasel” variant. They 
also include some relatively modest steps, 
some of them incorporated as “National Del-
tas,” such as the UK’s new Sceptre mission 
planner, due for introduction later this year.

The current UK Typhoon baseline 
standard incorporates the first step of the 
Phase 3 Enhancement package (P3EA) and 
some National Delta software products. That 
added Brimstone capability to the other Project 
Centurion upgrades—Storm Shadow in P2EA 
and Meteor in P2EB.

P3EA improves the integration of the Meteor 
long-range air-to-air missile, with an improved 
human-machine interface in the cockpit, and 
also provides a capability to integrate the Liten-
ing 5 targeting pod. The P3EB software comes 
in several increments, including P3EB1, P3EB2, 
and P3EB GOY (green, orange, yellow). They 
will allow E-Scan functionality for the ECRS.
Mk 0 radar now being delivered to Qatar and 
Kuwait to integrate or enhance a number of 
U.S.-supplied GBU-series precision weapons. 
The UK is not taking P3EB, but some of its fea-
tures are included as National Delta products.

P3EC software comes in three numbered 
steps. Step 1 incorporates specific changes 
to accommodate German ECRS.Mk 1 E-Scan 
radar, while Step 2 will bring more general 
E-scan enhancements, especially in the air-to-
surface role. Step 3 is the next standard planned 
for the UK Typhoon, and is due in service in the 
UK in 2025. P3EC will allow the integration of 
the new ECRS.Mk 2 radar, and will also incor-
porate some features from P3EB GOY, includ-
ing IFF transponder enhancements and civilian 
navigation standards such as RVSM. Step 3 will 
also introduce integrated operational mission 
support, yielding intelligent or more auto-
mated mission data.

The P4E package, expected in 2027 or 2028, 
will introduce task-based management for the 
M-Scan and new radar, as well as Spear Cap 3 
and Spear EW munitions and a new smart dis-
penser system. The aerodynamic modification 
kit will also likely align with P4E and bring a 
wider range of weapon configurations, includ-
ing asymmetric loadouts and the carriage of 
heavier stores on the outboard pylons.

In the longer term, partners are looking at 
the possibility of removing the head-up display 
when they incorporate a new large-area cock-
pit display, though that might require improve-
ments to the helmet if it becomes the primary 
instrument used by the pilot to fly. That could, 
in turn, drive a move to adopt the new Striker 
II helmet. z

The sun is far from setting on the Eurofighter Typhoon, which is due to receive a long list of 
improvements to maintain its viability in any future air wars.
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Rolls UltraFan 
preps for first run 
by Peter Shaw-Smith

Rolls-Royce has entered the 
final build phase for the Ultra-
Fan turbine engine, which it 
claims is the world’s largest 
aero-engine technology demon-
strator. The company hopes the 
engine program will provide 
a suite of technologies to sup-
port sustainable air travel for 

“decades to come.”
Roll-Royce is completing the 

demonstrator engine, which has 
a fan diameter of 140 inches, at 
the company’s Derby, UK facil-
ity, in preparation for the first 
run, which will take place using 
100 percent sustainable aviation 
fuel (SAF) later this year. Accord-
ing to Rolls-Royce, the engine 
o!ers a 25 percent fuel e"ciency 
improvement when compared 
with the first generation of the 
Trent engine.

Considered key to the engine 
OEM’s sustainability strategy, 
the UltraFan program offers 
opportunities to transfer tech-
nologies to current Trent engines 
to achieve greater fuel e"ciency 
and reduced emissions. In the 

longer term, the engine’s thrust 
range, from 25,000 to 100,000 
pounds, will allow it to power 
narrow- and widebody aircraft 
not anticipated to enter service 
until the 2030s.

Rolls-Royce designed the Ultra-
Fan to accommodate fossil-based 
jet fuel and 100 percent SAF. The 
engine carries the potential for 
adaptation to hybrid-electric and 
hydrogen-based platforms. When 
the UltraFan undergoes testing 
at Rolls-Royce’s new £90 million 
($107 million) Testbed 80 facility, 
data will be captured from more 
than 10,000 parameters, detect-
ing the tiniest of vibrations at a 
rate of up to 200,000 samples 
per second.

“Rolls-Royce has long been 
synonymous with British excel-
lence in engineering,” said 
UK business secretary Kwasi 
Kwarteng. “Building the cut-
ting-edge UltraFan demonstra-
tor shows there’s no sign of this 
reputation slowing down, with 
Rolls-Royce playing a central 
role in our plans to capitalize 
on the global shift to cleaner, 
fuel-efficient flight.”

“Our UltraFan engine technol-
ogy demonstrator is arriving just 
as the world is seeking transfor-
mative technology to deliver 
sustainability,” said Chris Chol-
erton, Rolls-Royce president for 
civil aerospace. “This program 
is a significant investment in 
the future and I am delighted 
that the UK’s Aerospace Tech-
nology Institute and Innovate 
UK, Germany’s LuFO [Federal 
Aviation Research Program], 
and the EU’s Clean Sky pro-
grams have all recognized the 
benefits of UltraFan and pro-
vided their support.” z

The Rolls-Royce UltraFan engine 
has entered the final build stage.

Lilium adds 50 
Bristow options
by Charles Alcock

Helicopter operator Bristow is esca-
lating its expansion in the emerging 
advanced air mobility (AAM) mar-
ket with an agreement announced 
on Monday covering options for 50 
of Lilium’s seven-seat eVTOL air-
craft. The U.S.-based group already 
has made commitments to three 
other eVTOL developers, includ-
ing Vertical Aerospace, Eve, and 
Overair, as well as for Electra’s new 
eSTOL model and Elroy Air’s Chap-
paral autonomous air cargo vehicle.

Under a non-binding memoran-
dum of understanding with Ger-
many-based Lilium, Bristow will 
provide maintenance support for 
Lilium Jets deployed in the man-
ufacturer’s planned network of 
scheduled flights in Florida. The 
operator, which currently provides 
helicopter flights for the o!shore 
oil and gas industry and for mis-
sions such as search and rescue, 
might also provide support for 
eVTOL passenger services in other 
U.S. and European markets.

Given that all of its previous 
purchase agreements in the AAM 
sector remain provisional, it 
remains to be seen whether Bri-
stow will add all of the various 
new aircraft types to its fleet or 
whether it is taking time to evalu-
ate which will best suit its needs. 
The announcement with Lilium 

said that completion of the pur-
chases remain subject to finalizing 
commercial terms and “satisfac-
tion of certain conditions.”

Since August 2021, the opera-
tor has agreed to take up to 100 of 
Eve’s four-passenger eVTOL, up to 
50 of the Vertical Aerospace VX4, 
and up to 50 of Overair’s Butterfly. 
It also has signed agreements cov-
ering up to 50 of Electra’s seven- 
seat eSTOL aircraft and the same 
number of the Chapparal.

“Leveraging our seventy-plus 
year legacy of innovative and 
sustainable vertical flight to part-
ner with companies like Lilium 
to usher in a new era of vertical 
flight solutions is a cornerstone 
of Bristow’s future operational 
outlook,” said Bristow president 
and CEO Christopher Bradshaw. 
“Bristow has played a key role in 
successfully introducing several 
new VTOL [aircraft] platforms 
for the past fifty-plus years, so 
it is a natural evolution for us to 
take a leading role in the new and 
exciting AAM market and lend 
our expertise to innovative and 
dynamic companies like Lilium.”

Lilium expects EASA type certi-
fication in 2025. The piloted Lilium 
Jet will fly up to 155 miles and 175 
mph. The manufacturer believes 
that it could scale the design for a 
version that would accommodate 
between 10 and 15 seats. z

Bristow will 
provide sup-
port for Lilium 
Jet eVTOL 
passenger 
flights in 
markets such 
as Florida.
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USAF picks Collins 
for tactical training
by David Donald

The U.S. Air Force has chosen Collins Aero-
space’s Tactical Combat Training System- 
Increment II (TCTS II), developed in coop-
eration with Leonardo DRS, as the preferred 
solution for its P6 Combat Training System 
(P6CTS), which itself has been established 
as a program of record. TCTS II has already 
entered development for the U.S. Navy, and 
the selection by the Air Force reflects the ser-
vice’s analysis of whether it had the growth 
capacity to meet all of its future air com-
bat training needs while still retaining full 
interoperability with the U.S. Navy’s systems.

P6CTS is a program to fully replace exist-
ing instrumentation systems at 55 Air Force 
training ranges. TCTS II is intended to be fit-
ted to fighter types initially, but subsequently 
to roll out across other platforms. In tactical 
aircraft applications, the system is typically 
carried in a slender pod that can be carried 
by a standard AIM-9 Sidewinder launch rail. 
The pod transmits aircraft telemetry and 
other data to ground stations, allowing a 
complete picture of the training exercise to 
be presented and recorded for debriefing. For 
the stealthy F-35, the system can be packaged 
into a suitable form factor.

The latest increment permits the creation of 
live virtual constructive (LVC) training envi-
ronments and includes ground threats. The 
system is highly scalable to cater to small-scale 

exercises through large-package training with 
more than 100 live participants—plus virtual/
constructive threats—that can operate across 
several ranges. The synthetic “inject to live” 
capability allows aircrew to train in realistic 
threat scenarios selected by the user.

TCTS II provides seamless integration of 
fourth- and fifth-generation fighters, plus 
other platforms. A noteworthy feature is the 
inclusion of multiple-individual-level security 
encryption, which permits live participants 
with di!erent levels of security classifica-
tion to exercise together, in turn allowing 
approved coalition partners and civilian Red 
Air contractors to use the system alongside 
U.S. participants.

“Pilots will be able to train like never before 
with secure cross-service air combat training 
and joint live virtual constructive-enabled 
capabilities,” said John Sapp, v-p and general 
manager for integrated solutions at Collins 
Aerospace. “This program truly redefines the 
future of training and warfighter readiness.”

The secure blended LVC capabilities of 
TCTS II already have been demonstrated 
during advanced technology exercises held 
by Naval Air Systems Command. The system 
is scheduled to reach initial operating capa-
bility later this year at NAS Fallon, home of a 
number of U.S. Navy adversary units, includ-
ing the Fighter Weapons School (Topgun). 
Full-rate production for the Navy is due to 
start in early 2023. z

The TCTS II pod first flew on Dec. 11, 2020, carried on the port wingtip of an F/A-18F Super Hornet of Air 
Test & Evaluation Squadron 23 at NAS Patuxent River in Maryland.

Sixth-gen radar 
slated for Tempest
Leonardo has unveiled details of an 
unprecedented partnership with Japan 
on combat jet sensor technology for the 
UK-led Tempest sixth-generation fighter 
program. It is working with Mitsubishi 
Electric in the Japan and Great Britain 
Universal RF system (JAGUAR) program.

The UK and Japanese governments 
signed a memorandum of cooperation 
on fighter technologies in December 2021. 
But Andrew Howard, director of major air 
programs at Leonardo, said that Leonardo 
and Mitsubishi first began discussions in 
2018. That evolved into a joint concept 
earlier this year, with feasibility studies to 
explore high-power digitization of a radar 
antenna head; layering of printed circuit 
boards to shrink the space occupied; and 
the use of gallium arsenide. Now the two 
companies have signed contracts with 
their respective national defense minis-
tries to move forward.

Results from the JAGUAR partner-
ship will feed into the sixth-generation 
radar for Tempest, designated the MRFS 
(Multi-Function RF System). The MRFS 
is part of a wider concept for Tempest 
avionics named Integrated Sensing and 
Non-Kinetic E!ects and Integrated Com-
munications System (ISANKE), which 
aims to achieve deep integration of all 
the onboard sensors, including infrared 
search and track, electro-optics, and 
defensive aids subsystem, as well as 
the radar. That would be achieved by a 
digital backbone and networking, inde-
pendent of the mission computer.

An integrated communications sys-
tem is also part of ISANKE, connect-
ing the Tempest with other aspects of 
the Future Combat Air System, which 
extends networking to o!board plat-
forms, such as UAVs.  C.P.
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“The way we have organized this airplane, 
[they] will provide about 20 percent more fuel 
e!ciency than the airplanes that it’s going to 
replace.” He ranked commonality with the 
737NG as “the biggest factor that drove the 
decision making.” Delta’s fleet includes 236 
NGs, and the Max buy will enable Delta to fly 
it and the NGs throughout its U.S. network.

Nair acknowledged the risks of opting for 
the Max 10 with the possibility that it would 
need a more modern engine indicating and 
crew alerting system to meet Congressio-
nal mandates taking e"ect next year. Boeing 
has suggested that it would not proceed if it 
can’t certify the aircraft in time or receive an 
exemption or extension. Noting the impor-
tance of commonality as Delta begins retiring 

some of its older 737-800s, he said “obviously 
if there is a change…we would have to rethink 
about where we are because that’s a core prin-
ciple as to why we’ve announced this order.”

But he expressed confidence that Boeing 
has addressed Delta’s concerns and has been 

“very transparent” in terms of all the modi-
fications it has made. Delta’s chief pilot has 
visited Boeing twice to evaluate the systems 
and the di"erences training. “We feel pretty 
comfortable about the ability of our pilots to 
get trained on the 737 [Max] 10s,” he noted. 

“I would even urge everybody in Congress and 
the FAA to consider the fact that commonality 
is the bellwether for us,” Nair added.

As for the ANA signing ceremony, chairman 
Shinya Katanozaka discussed the importance 
of cargo operations as Covid-19 changed the 
airline landscape. He said the 777s will serve as 
a foundation for growth for its large freighter 
business. z
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Big Max order 
 continued from page 1

was formally launched in 2018 and, while a 
demonstrator for the Tempest sixth-genera-
tion fighter that lies at its heart was mooted, 
there was no confirmation that one would 
be built and flown. The demonstrator pro-
gram has already been underway for two 
years, reported Richard Berthon, director 
of Future Combat Air with the UK’s defense 
ministry. Funding for the trials aircraft has 
come entirely from the UK, from both gov-
ernment and industry.

Representing the first UK fighter demon-
strator since the British Aerospace EAP 
that informed the design of the Typhoon 
in the 1980s, the demonstrator will be a 
supersonic aircraft with internal weapons 
carriage capability. The latter will certainly 
aid Team Tempest member MBDA, which 
is studying and developing a range of 
weapons for the Tempest, for which air-
craft/weapon clearance from a bay at high 
speed is a significant challenge.

The exact nature of the demonstrator or 
its powerplant has yet to be defined, and 
neither has the full scope of its activities. 
Early flights will validate the results of 

computer modeling. However, the demon-
strator is being built as much to provide 
knowledge about “how we do things” as 
capabilities, said Berthon, such as the way 
the development of underpinning technol-
ogy and methods and manufacturing pro-
cesses can be conducted in an all-digital 
environment. A series of related programs 
is reducing development time cycles by 
considerable amounts.

Meanwhile, much of the Tempest’s inte-
grated sensor suite will be tested on the 
Boeing 757 “Excalibur” testbed, which is 
being converted by 2Excel Aviation. Plans 
call for first flight by the end of the decade 
so that it can support the final period of 
development leading to the Tempest’s 
stated in-service date of 2035.

Along with the demonstrator program, 
Team Tempest announced that studies are 
being undertaken into adopting a more 
aligned approach to development with 
partners Italy and Japan. “I’m delighted 
that the UK, alongside Italy and Japan, are 
working on similar combat air journeys 
together,” said Wallace. “Our work with 
Japan and Italy on cutting-edge technology 
like this shows the benefit of our alliances 
across the world.”  D.D.

Tempest 6th gen 
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