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Corporate supporters are a 
vital source of funding for 
London’s Air Ambulance. 

(Photo: London’s Air 
Ambulance) 

The world has been turned on its head this 
year. Many within the wider media have 
been highly critical of certain areas of 
industry that have been all too quick to 
furlough staff and cut personnel. But 
despite the bleak global outlook, which only 
now appears to be changing, a few 
companies have looked beyond their 
boardrooms and profit margins to support 
the wider general public. 

One such company is Aberdeen Standard 
Investments, which confirmed in November 
that it had renewed its partnership with 
London’s Air Ambulance Charity for another 
three years. The investment company has 
supported the HEMS service since 2012. 

Timely intervention 
This new partnership will run until 2023 
and will continue to provide life-saving 
funding to London’s Air Ambulance, whose 
advanced trauma team treats critically 
injured patients at accident scenes  
around the UK’s capital city. The team is 
capable of carrying out many medical 
procedures normally performed in hospital 
emergency rooms. 

Since Aberdeen Standard Investments 
first started supporting the charity in 2012, 
London’s Air Ambulance has provided 
assistance to nearly 15,000 patients. The 
company’s backing played a big part in 

enabling the HEMS provider to purchase its 
second MD 902 Explorer helicopter, which 
entered service in 2016. 

Claire Drummond, head of charitable 
giving for Aberdeen Standard Investments, 
said: “We are really pleased to announce 
our continued support of London’s Air 
Ambulance and help the charity to maintain 
its vital first-aid service. With a large 
workforce based in London, we are proud to 
be associated with the work they do and 
are pleased to be delivering a positive 
impact to the communities.”

London’s Air Ambulance Charity CEO 
Jonathan Jenkins commented: “At this 

challenging time, we are especially 
delighted to hear that our valued long-term 
partner, Aberdeen Standard Investments, 
has extended its partnership with the 
charity up to 2023. We look forward to 
continuing this vital partnership with the 
London team over at Aberdeen Standard 
Investments and engaging staff with some 
exciting events and volunteering.”

At a time when the entire world has been 
in crisis, it’s heartening to know that there 
are still glimmers of good from companies 
that are willing to set aside profits to focus 
on people that they very well may never 
meet, but are prepared to help. ▪

COMMENT

• Heavy-lift helicopters

• Engines

• Urban air mobility

• Finance and leasing

In the next issue

Glenn Sands, Managing Editor

Critical care from the  
corporate boardroom
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The new H145 model has a 
five-bladed, bearingless main 
rotor which helps to deliver an 
increase in useful load of 150 kg 
compared to its four-bladed 
predecessor. Along with its 
reliability and economics, the 
hot and high performance of the 
type was critical to its selection, 
as ExxonMobil’s aircraft will have 
to operate at an altitude of 
5,400 ft in temperatures of up 
to 35ºC. (RotorHub discusses 
the new model’s capabilities on 
page 12.)

Airbus Helicopters’ executive 
vice-president of global business, 
Ben Bridge, commented: “It’s an 

honour to win the confidence of a safety- 
and performance-focused customer like 
ExxonMobil for operations in PNG’s highly 
demanding operational environment. The 
new H145 has made a strong start in the 
market, and it’s clear that it has a great 
future across multiple market segments.”
By Glenn Sands, Farnborough

Airbus Helicopters has received an order 
from ExxonMobil for two H145s. The aircraft 
will support the energy company’s PNG  
LNG Project, a major production operation 
for liquefied natural gas located in Papua 
New Guinea.

The sale is the first by Airbus Helicopters 
to ExxonMobil. It is also the first order from 

the oil and gas sector in the Asia-Pacific 
region for the new five-bladed version of  
the H145.

The aircraft will be based at the Hides 
Gas Conditioning Plant in Papua New 
Guinea’s Hela Province, and will be used to 
transport personnel and equipment in 
support of PNG LNG Project operations.

ExxonMobil signs up for two Airbus H145s

ExxonMobil’s Papua 
New Guinea operations 

will benefit from the 
improved performance 

of the five-bladed H145. 
(Photo: Airbus) 

AMS Heli Design has been granted an 
FAA supplemental type certificate for its 
new lightweight Advanced Life Support 
System (ALSS) interior for Leonardo 
AW109 Trekker and AW109SP helicopters. 
Approvals from EASA and other aviation 

authorities are expected this year, according 
to the company.

Andrea Girolin, CEO of AMS, said: “This 
interior has been designed by paying 
particular attention to the medical crew: a 
pivoting stretcher makes loading and 

unloading effortless, and 
new ergonomics provide 
access to the latest 
technology features to 
enhance patient care. The 
ALSS provides an important 
weight saving compared to 
existing interior solutions, 
and therefore improves  
the AW109’s performance 
and mission capabilities for 
EMS operators.”

The new design is based 
around a pivoting stretcher 
system that offers a lower 
loading height than any 

AMS receives STC for AW109 medical interior

AMS has tried to make life easier for medical crews with its 
new ALSS interior. (Photo: AMS)  

other solution currently available for  
this helicopter model. The interior 
configuration will typically comprise two 
forward-facing seats and one aft-facing 
rotating lightweight seat, but other 
configurations can be accommodated, 
such as four passenger seats with a 
single stretcher or two passenger seats 
with two stretchers.

The interior has been fitted with  
state-of-the-art technology and equipment, 
with significant attention paid to space 
management. Equipment rails can be 
installed on the roof, back wall, side wall 
and also at the front, just behind the 
co-pilot seat, to accommodate a varying 
number of medical devices. 

The ALSS comes with an advanced 
electrical system, and various oxygen and 
medical air options are available to 
complete the interior.
By the RotorHub team, Farnborough



Bell Textron has appointed Rheinland Air 
Service (RAS) as the first authorised dealer 
for the Bell 505 helicopter in Germany.  
RAS is located in Mönchengladbach and 
has nearly 50 years of experience in the 
business aviation sector.

“This partnership is important for Bell’s 
work in Germany,” explained Patrick Moulay, 
Bell’s senior vice-president for international 
business. “We want to provide customers 
with a complete 505 solution through a local 
company in their national language. With its 
team’s experience in aviation and excellent 
reputation, we believe RAS is the best 
launch partner for the first 505 dealership.”

Bell believes the 505 is well suited to a 
number of roles, including private charters, 
corporate travel, medical evacuations, public 
safety missions and pilot training, due to its 
excellent performance and fuel efficiency, 
as well as its low cost of acquisition and 

operation. The aircraft’s G1000H all-glass 
flight deck and panoramic windows ensure 
good visibility, full situational awareness 
and safe operations.

“We are proud to be part of the Bell 
family and represent the German market 
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RAS becomes authorised Bell 505 dealer

China continues to develop and build new 
helicopter variants, but sales figures 
revealed by Russian Helicopters show  
that the nation remains heavily reliant on 
rotary-wing aircraft from its large neighbour.

In an annual report published in October, 
state corporation Rostec stated that 
Russian Helicopters had signed contracts in 
2019 for the delivery of more than 120 
helicopters to China. No useful breakdown 
was provided, but it is believed that most of 
these were for the People’s Liberation Army, 
with Mi-171 variants making up a large 
share of the total. 

However, civilian helicopters were 
definitely in the mix, for it included 21 units 
of the Ansat light helicopter. 

With no record of the People’s Liberation 
Army ever having adopted the type, it is 
presumed that these were to be supplied 
primarily to the Chinese government. The 
Chinese Emergency and Disaster Relief 
Association had previously placed an  
order for 20 Ansats for EMS services in 
November 2018, with deliveries slated to 
occur in 2019-20.

In other news relating to Rostec, the 
Ulan-Ude Aviation Plant (U-UAP) announced 

at the end of October that it had launched 
an Mi-8/Mi-171 helicopter test operation 
programme in Indonesia. 

This pilot programme centres on PT 
National Utility Helicopters, an operator 
which serves the Indonesian government 
and private companies. A contract between 
the two parties will see regional firefighting 
missions conducted and the provision of 
consulting services related to Indonesia 
establishing its own fleet of firefighting 
aircraft. It also covers access to funds for 
additional or replacement equipment.

Under the terms of the agreement, two 
Mi-8AMT aircraft with their U-UAP crew  
and technical staff were employed to fight 
fires on Kalimantan almost immediately 
after they had arrived in Indonesia. They  
will continue to be based on Sumatra and 
Kalimantan for forest fire duties. 

Russian Helicopters remains an 
important strategic asset for Moscow, so 
much so that deputy prime minister Yury 
Trutnev suggested to his South Korean 
counterpart in a recent video conference 
call that part of Russia’s state debt could 
be repaid in helicopters.
By Gordon Arthur, Christchurch

Rheinland Air Service can now 
sell the Bell 505. (Photo: Bell)

Russian helicopters seize opportunities in Asia

with this high-performing aircraft,” stated 
Johannes Graf von Schaesberg, CEO of 
Rheinland Air Service. “The Bell 505 is an 
incredible helicopter, and we see a huge 
potential for our German customers.”
By Glenn Sands, Farnborough

The Ulan-Ude Aviation Plant is running a pilot firefighting 
programme in Indonesia. (Photo: Russian Helicopters)



NEWS

WWW.ROTORHUB.COM8 ROTORHUB  DECEMBER 2020/JANUARY 2021  VOLUME 14  NUMBER 6

The Philippine Coast Guard (PCG) inducted 
its second twin-engine H145 from Airbus 
Helicopters in a ceremony on 10 October, 
the date also marking the organisation’s 
119th founding anniversary.

The Coast Guard Aviation Force received 
its first H145 on 18 June, even though  
that one had been ordered after the one 
commissioned in October. The delay for tail 
number CGH-1451 seems to have related 
to the fact that it was equipped with a FLIR 
sensor and weather radar. 

Other equipment on the aircraft includes 
high-frequency radios, emergency flotation 
gear, a fast-roping system, a cargo sling, a 
searchlight and electro-optical systems. 
The H145 will undertake missions such  
as SAR, medical evacuation, maritime 
patrol and law enforcement, while a Bambi 
bucket has also been supplied to provide a 
firefighting capability.

The previously delivered H145 (CGH-
1452) has been performing maritime  

SAR and marine environmental protection 
missions since its commissioning.

Notably, the PCG is the first coast guard 
organisation in the world to operate the 
four-tonne-class Airbus helicopter.

Capt Philipps Soria, commander of the 
Coast Guard Aviation Force, commented: 
“Having led numerous operations in the 
country for many years, we are very happy 
to be the first in the Philippines to introduce 
the H145 for parapublic missions. Our  
work is ever evolving, and we need an 
aircraft that can keep up with a wide  
range of requirements. We appreciate the 
H145’s versatility, endurance and reliability 
in all conditions.”

Meanwhile, Lionel de Maupeou, 
managing director of Airbus Helicopters 
Philippines, stated: “The Philippine Coast 
Guard and Airbus go a long way back to the 
agency’s first Bo105 in 1975. We are 
delighted that they have chosen the H145 
to strengthen their parapublic fleet. 

“The first H145 helicopter already 
operated by the PCG has proven itself and 
has taken on numerous humanitarian 
missions, including the delivery of 
personal protection equipment and 
essential supplies to front-liners in Negros 
Occidental in the fight against COVID-19.”

Airbus will support the helicopters from 
its facility in Manila. The Philippines is 
currently home to six H145s, mainly used 
for business aviation.

The PCG used both of its H145s in 
disaster relief missions in the Bicol region 
in the wake of Super Typhoon Rolly, which 
hit the country at the end of October. 

However, two helicopters and a single 
Britten-Norman BN-2 Islander fixed-wing 
aircraft are vastly insufficient for the 
needs of the PCG. It would like to add 
more helicopters to its fleet and has 
ambitions to operate aircraft in the size 
range of the H225 Super Puma. 
By Gordon Arthur, Christchurch

Philippine Coast Guard adds second H145 

German company Volocopter has signed a 
cooperation agreement with Japan Airlines 
(JAL) to promote the development of urban 
air mobility and launch services in Japan. 
JAL, through its innovation fund, invested in 
Volocopter in February this year.

Volocopter’s electrically powered air taxis 
would be able to carry both passengers and 
cargo, and the partners hope to begin 
commercial operations in Japan within 
three years.

Volocopter stated: “With this agreement, 
JAL and Volocopter will strengthen their 
partnership to jointly explore business 
opportunities for air mobility services, 
specifically Volocopter’s eVTOL technology, 
in Japan.”

The two companies will work together 
with the aim of establishing permanent, 
sustainable commercial air taxi operations 
in the country. This will involve talking to 
different Japanese cities and prefectures to 

ascertain market demand, while building 
social acceptance of the air taxi concept.

This may not be so easy in Japan, a 
crowded island nation with a remarkably 
high population density. New aviation 
technologies often attract stiff resistance 
from local Japanese communities, with the 
deployment of the military MV-22B Osprey 
tiltrotor being one obvious example.

Elsewhere in Asia, Volocopter also has  
an agreement in place in Singapore to 
introduce air mobility services. In October 
2019, it performed a successful manned 
demonstration flight over Marina Bay that 
lasted two minutes and covered 1.5 km. 

Volocopter is currently focused on 
achieving commercial certification for its 
two-passenger VoloCity aircraft from the 
European Union Aviation Safety Agency. The 
aircraft has a 35 km range and a top speed 
of 110 km/h. 

The company first flew its rotary-winged 
design in 2011, and more than 1,000 test 
flights have been conducted to date.
By Gordon Arthur, Christchurch

Volocopter makes inroads in Japan
Volocopter is working on achieving EASA certification 
for its VoloCity aircraft. (Image: Volocopter)
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Genesys Aerosystems and Metro Aviation 
have announced that the companies have 
earned Transport Canada Civil Aviation 
(TCCA) certification for the Genesys IFR 
avionics suite on the Airbus EC145e. The 
US Federal Aviation Administration certified 
the suite in 2019.

The Genesys avionics package for the 
EC145e includes four IDU-450 high-
resolution LCD displays in a dual-sided 
primary flight display/multifunction display 
format. The IDU-450 is a lightweight EFIS 
solution that delivers a range of features 
including 3D synthetic vision, highway-in-
the-sky navigation, an enhanced helicopter 
terrain awareness and warning system, an 
integrated flight management system and 
hover vector capability. 

The suite includes the IFR HeliSAS 
autopilot and stability augmentation system. 
Designed for either single- or dual-pilot 
operations, IFR HeliSAS combines 
traditional autopilot modes, such as 
heading and navigation hold, with a stability 

augmentation system that includes 
envelope protection for workload reduction 
and safer flying in poor weather conditions.

Jamie Luster, director of sales and 
marketing at Genesys Aerosystems, stated: 
“With support from Metro Aviation and the 
Transport Canada approval, we are excited 
to extend the reach of this solution for 
HEMS, VIP and special mission operators in 
Canada. Our modernised avionics suite is a 
proven platform for operators looking to 
increase the utilisation and capabilities of 
their fleet, while also dramatically increasing 
the safety for pilots and occupants.”

Airmedic, the only privately owned air 
medical provider in Quebec, will operate the 
first IFR-equipped EC145e in Canada. The 
aircraft was completed at Metro’s facility in 
Shreveport, Louisiana.
By Glenn Sands, Farnborough

Genesys avionics secure 
Transport Canada approval 

Bell Textron has announced the delivery of 
three Bell 407 GXis to the Polish National 
Police (PNP). The PNP has been a Bell 
customer for about 20 years. 

“The Bell 407 GXi delivers a robust 
customer experience while providing best-in-
class speed, performance and reliability,” 
said Duncan Van De Velde, Bell’s managing 
director of Europe and Russia. “We are glad 
to have such a strong presence in Poland 
and appreciate the Polish National Police for 
its support.”

The aircraft are fitted with mission 
equipment provided by Trakka Systems, 
including a searchlight, downlink, camera 
and operator console. 

“We are excited to take delivery of the 
three Bell 407 GXis to add to the rest of our 
Bell fleet,” said Polish National Police 
spokesperson Inspector Mariusz Ciarka. “Our 
organisation believes the aircraft will enable 
us to serve Polish citizens by providing them 
with a safe and protected community.”
By the RotorHub team, Farnborough

Bell 407s for 
Polish police

Life Link III, an EMS operator in Minnesota 
and Wisconsin in the United States, has 
signed a contract with Leonardo for an 
AW169 and an AW109 Trekker for air 
medical transport missions. Delivery of the 
two helicopters is planned for the fourth 
quarter of 2021.

The order marks the entry of the AW109 
Trekker into the EMS sector in the US and 
further grows the success of the AW169 in 
this market.

The operator’s existing rotary-wing fleet 
comprises 10 AW119Kx helicopters, which 
have accrued more than 21,000 flight 
hours between them. In addition, in July of 
this year, Life Link III signed a contract for 
the first IFR-certified AW119 in the civil 
market. The helicopter is expected to be 
delivered in the third quarter of 2021.

Lee McCammon, vice-president of 
operations at Life Link III, commented: “The 
addition of the AW109 Trekker and AW169 
will return Life Link III to instrument flight 

capability and further enhance our ability to 
deliver safe, fast and reliable air medical 
transportation to the communities we 
serve. Our strong relationship with 
Leonardo supports our commitment to 
utilising advanced technology to complete 
life-saving missions.”

William Hunt, managing 
director of Leonardo 
Helicopters in Philadelphia, 
said: “We are pleased to 
once again be supporting 
the vital life-saving missions 
of our long-standing 
partner, Life Link III. The 
AW109 Trekker and AW169 
will be great additions to 
the EMS operator’s fleet, 
and both aircraft with their 
high-tech capabilities will 
enable Life Link III to 
conduct its operations 
safely and quickly.”

Life Link III selects AW169 and AW109

Life Link III is expanding its fleet of Airbus 
helicopters. (Photo: Life Link III)

For more news, visit  
www.rotorhub.com

The number of Leonardo helicopters  
in the North American EMS market 
continues to grow, with the manufacturer 
reporting that the total has now reached 
110 – a mix of AW119s, AW109s, AW169s 
and AW139s. 
By the RotorHub team, Farnborough
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During high-altitude testing in South America, 
the H145 D-3 demonstrated its capabilities 
by landing on the summit of Aconcagua, the 
highest mountain in the Western and Southern 
Hemispheres. (Photo: Airbus)  
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The best-selling H145 family 
has 1,350 helicopters in 
worldwide service that have 
clocked up more than 5.5 
million flight hours between 
them. Now, there’s the D-3, a 
five-bladed option that literally 
means the new model can 
soar to the top of the world. 
Glenn Sands flew in the 
prototype during its debut in 
the UK.    

introduction of Arriel 2E turboshaft engines, 
dual-channel full authority digital engine 
control (FADEC), Eurocopter’s Fenestron 
shrouded tail rotor design, and upgraded 
tail and main rotor gear boxes. The 
improved version was known as the EC145 
T2, although its technical designation was 
the BK117 D-2.  

Tour de force
The capabilities and accomplishments of 
the EC145, now the H145, have become 
legendary. The type performed the first 
medical transport flights under IFR in 
Europe in November 2008, and it is able to 
fly entirely under GPS navigation from  
take-off to final approach when required.  
It was also the first civil helicopter to be 
fitted with night-vision-compatible cockpit 
instrumentation and lighting straight off the 
production line.

Airbus has continued to refine the design 
and heard the call from operators to offer 
greater performance with the H145. The 
D-3, now with a five-bladed main rotor, 
looks set to bring unrivalled capabilities to 
Airbus customers and is actively being 
marketed as a new-build helicopter, while 
the manufacturer is offering the option of a 
simple upgrade kit that can convert four-
bladed D-2 models to the more capable  
D-3 configuration.

Airbus recently brought the prototype 
H145 D-3 to the United Kingdom to 
demonstrate to HEMS and other emergency 
service operators the improvements that 
the uprated model has to offer.

As part of the sales demonstration tour, 
RotorHub was invited to attend one of the 
product briefings. Ralf Nicolai guided me 
through the upgrades to what is already a 
highly successful aircraft. 

He opened the briefing by highlighting 
the successful relationship Airbus has with 
its helicopter operators. “We’ve found the 
companies that are showing interest in the 
D-3 are those that have remained loyal to 
our other helicopter platforms. We’ve just 
delivered the first D-3 to the Norwegian Air 
Ambulance service. Although, at this time, 
the helicopter is not yet operational due to 
it being fitted with medical equipment, by 
21 January it will be on duty.” 

Repeat customer
He continued: “What’s interesting with this 
customer is that they started with the 
Bo105 in the 1980s, then took on a BK117. 
This was replaced with an EC135, which 
was later replaced with a newer model, 
before they introduced the EC145 T2, and 
now they have the D-3. I think this proves 
that our operators are tremendously loyal to 
our products, which is also a reflection of  

“T he autopilot flies the aircraft, the 
pilot flies the mission.” It was a 
quote that I hadn’t heard before 

and just had to jot down during a media 
event held by Airbus Helicopters. Ralf 
Nicolai, marketing manager for the 
company, offered the statement as part of 
his briefing on the H145 D-3 (certification 
name BK117 D-3), and it was then that it 
dawned on me that this wasn’t just a 
simple upgrading of a tried and tested 
model, but effectively a new way of 
operating the helicopter.

The H145 is the latest member of the 
four-ton-class twin-engine helicopter range 
produced by Airbus Helicopters. With 
designed-in mission capability and 
flexibility, especially in hot and high 
conditions, a small footprint and a large 
cabin, it has become the helicopter of 
choice for civilian and parapublic operators. 

Following the success of the original 
MBB/Kawasaki BK117 C-1 aircraft, it was 
later decided to combine the forward 
cockpit and modern avionics of Eurocopter’s 
EC135 with the proven design of the 
BK117’s rear fuselage. At the time, the new 
model was described as a 90% combination 
of the EC135 and BK117, but the areas of 
improvement over its predecessor were 
significant, including its operating costs. 
Eurocopter marketed the new helicopter 
globally under the EC145 designation. 

The rest, you might say, is history, but for 
the manufacturer, it was not enough to 
have one of the best-selling helicopter 
models within its catalogue, and the  
EC145 continued to be developed with the 

The first customer to receive the new five-bladed version of the Airbus H145 was the Norwegian  
Air Ambulance Foundation. (Photo: Airbus) 
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the support we provide to them once they 
have one of our helicopters.”

Currently, the demand for the H145 is 
substantial, and Airbus has two production 
lines producing D-2s and D-3s. The final 
examples of the D-2 are due to be delivered 
by October next year. 

The manufacturer is confident that the 
upgraded H145 has all the makings of a 
success. Nicolai noted: “We plan to have a 
production rate of 80 aircraft per year, with 
a monthly delivery rate of between six and 
eight depending on customer demand. 

“Customers are happy with the lead time 
for a new D-3, with 115 examples under 
contract, and the retrofit kit for converting  
a D-2 to a D-3 has been greeted with 
considerable interest. We’ve sold over 80 
conversion kits already. 

“The first client to make use of the 
upgrade will be the Swiss rescue service 
Rega. We’ll be performing the upgrade for 
them alongside their technicians in order to 
verify the procedures and methods. It will 
be a unique opportunity to verify the 
contents of the retrofit kit and make sure 

our service bulletins and documentation 
are all correct to ensure a first-rate fit.”

The H145 has a 45% share of global 
light-twin helicopter sales, and Nicolai is 
confident that this will increase once the 
D-3 enters the market in greater numbers.

It’s clear that a key point for customers 
looking at helicopters within this class is 
the versatility that the H145 offers. The 
cabin area is large enough to sit eight 
comfortably, although this can be increased 
to 10 when operated in the parapublic role. 
With an empty weight of 1,895 kg, the 
maximum take-off weight can be as high as 
3,800 kg, so what Airbus has achieved is 
an exceptional one-to-one ratio between 
empty weight and useful load. It’s the only 
helicopter on the market at present that 
has this. 

Room to manoeuvre
Nicolai explained how this was made 
possible. “It’s down to the use of lightweight 
materials, mainly composites and carbon 
fibre, of course. It’s a performance 
capability that we are extremely proud of.

“What we’ve also accomplished externally 
in terms of the H145 is a reduction in the 
dimensions of each blade – the D-3’s 
blades are actually 10 cm shorter than the 
D-2’s, and there’s a total decrease [in rotor 
diameter] of 20 cm. 

“Although this may not seem much, when 
you consider that the helicopter will likely 
be landing in cities or next to a motorway in 
its HEMS role, this does make a difference. 
It’s more powerful, yet able to get into 
smaller landing sites. 

“Also, due to the reduced weight of the 
helicopter, there’s less downwash, which 
has always been a problem for HEMS 
helicopters when landing in urban areas,” 
Nicolai noted.

“I’d say this is practically the largest a 
medical helicopter can be if it’s expected to 
operate over a city landscape.”

Asked about how an operator would cope 
with a mixed fleet of D-2 and D-3s, Nicolai 
pointed out that each model shares the 
same components, except those specific to 
the retrofit kit, and the maintenance 
schedules will remain the same. It’s all 
about making it as easy as possible for 
operators to use both models without 
creating any extra burden within their fleet 
or increasing their maintenance cycles. 

Despite the windy conditions as we lifted 
off in front of the Airbus hangar at Oxford 
Airport, the smoothness and the lack of 
vibration throughout the H145 D-3’s 
airframe were obvious even just a few 
feet off the ground. Although this aircraft 
was the prototype and did not have all of 
the usual soundproofing installed in the 
cabin, due to the various test equipment, 
the lack of noise was remarkable. 

The level of information presented to 
the pilot is incredible, and it’s clear that 
the Helionix flight display subsystem 
developed by Airbus reduces the pilot’s 
workload considerably. Comprising three 
multifunction displays, it provides  
state-of-the-art quality and precision 
imaging of the flight parameters, as well 
as a high-definition moving map, which 

showed our route across Oxfordshire 
during the demonstration flight. Airbus 
has introduced a unique colour-coded 
warning and information concept  
that assists the pilot to collect all the 
relevant parameters while suppressing 
non-relevant information. 

Throughout the flight, the pilot’s inputs 
were relatively minor, with the helicopter 
practically flying itself at one point, during 
which it demonstrated the ability to 
approach automatically a simulated 
helipad, bringing itself to just six feet off 
the ground. 

The technology that Airbus has 
introduced with the D-3 is extremely 
impressive, and what it brings to the 
helicopter world is a whole new level of 
capability and flying experience. 

AS SMOOTH AS GLASS

Airbus’s Helionix avionics suite is designed to reduce pilot workload. (Photo: Glenn Sands)
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The impressive performance figures of 
the latest H145 compared to earlier models 
are helped by the overall reduction in 
weight of the D-3. The replacement of the 
four-bladed Boelkow main rotor with the 
new five-bladed GRC1+ bearingless and 
hingeless rotor means a reduction of more 
than 50 kg, while also cutting the number of 
components and subsequent maintenance 
upkeep of the rotor head. 

All aboard
With an eye to grabbing the high-end VIP 
market, the H145’s blades can be folded 
back along the fuselage, giving a total 
fuselage width of just 2.85 m, ideal for 
those aircraft that might be stored on 
superyachts. Each blade is composed of 
two pieces, and in the event of a blade 
strike, it may well be that only the outer 
section needs to be changed, leaving the 
inner part of the blade, connected to the 
rotor head, in place. This is a simple task 
that can be completed on site. 

With many customers seeking purely the 
upgrade kit, Nicolai explained what’s 

involved in that process. “During the  
retrofit process, we actually remove more 
components, such as the landing gear 
dampers, the forward cross tube, the light 
vibration control system, the horizontal 
stabiliser, upper controls and, of course, 
the four blades.

“We replace these with new autopilot 
software, an auxiliary electrically driven 
hydraulic pump, a new horizontal stabiliser, 
new boosted upper controls, a new main 
rotor mast and the GRC1+ rotor with the 
five blades. This conversion, if completed 
during a periodic inspection, will take no 
longer than 250 man-hours. The total weight 
saving from the changes is around 150 kg, 
which along with the new equipment 
increases the smoothness of the H145 in 
the air. 

“There was some fine tuning, as we 
needed to add some extra weight to the 
new horizontal stabiliser in order to  
adjust the frequency, but this was easily 
accomplished. The autopilot needed 
upgrading to cope with the new frequencies 
of the five blades. 

“The retrofit is relatively easy for a 
proficient maintenance team to carry out, 
and as part of the deal we take back the 
redundant four blades, offering some credit 
for them in the process. It means that the 
operator doesn’t necessarily have to return 
their aircraft to us for the work to be 
completed, so reducing any downtime for 
the helicopter.” 

Health check
But it’s not just mechanical advantages 
with the D-3, as Nicolai pointed out. “We 
also have a new feature which we call  
the wireless airborne communication 
system – wACS. It’s basically our own 
internet aboard the H145. Passengers in 
the helicopter will be able use their iPhone, 
iPad or anything else to connect with the 
helicopter’s system. 

“On the ground, the wACS allows direct 
wireless data transfer from the Helionix 
cockpit to a ground-based server, allowing 
the helicopter’s ‘health’ to be monitored 
more easily. Data can also be transferred to 
the helicopter while it’s in flight.” 

The new D-3 model was certified by EASA  
in June of this year. (Photo: Airbus)
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While not part of the retrofit package, 
wACS is an optional extra that many 
customers for the D-3 are anticipated to 
request. Remarkably, if there’s no wireless 
connection available, all the information 
can be transferred to a simple SD card and 
reviewed later.

For pilots transitioning from the D-2 to 
the D-3, the process could not be simpler. 

They need to undertake a self-study course, 
which involves a two-hour presentation that 
explains the differences between the two 
models and the performance increase. 
Once pilots declare to the appropriate 
authority that they have completed the 
course, they simply get an endorsement on 
their licence. For technicians, Airbus is 
offering a three-day course which explains 

the new rotor system, but this is at the 
discretion of each operator.

It’s obvious that Airbus is proud of its 
latest product. The improved capabilities it 
has delivered and the attention to detail 
that’s gone into making it as easy as 
possible for current operators of the D-2 to 
upgrade are a clear indication that the 
company has listened to its customers. 

Nicolai summed up what the D-3 has to 
offer the industry. “The D-3, along with the 
capabilities of its Helionix cockpit and its 
new rotor head design, offers the pilot  
an exceptional level of performance that 
they may well be familiar with if they have 
flown other Airbus types. For maintainers, 
it’s simply a case of less work required,  
as we are aiming to extend the periods 
between scheduled maintenance, over the 
next two years. It’s a winning combination 
for all sides.” ▪

The D-3 showed off its smooth ride and low 
noise levels during recent demonstration 
flights at Oxford Airport in the UK.  
(Photo: Airbus)
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is the element of safety, said David Smith, 
VP, business aviation at the company.

However, there is also a range of obvious 
practical benefits. This is particularly true 
on a financial level; helicopters are 
expensive assets on their own, while crews 
are often asked to train on equipment that 
is valuable in its own right, such as an EO/
IR turret for border patrol.

‘You put it out there and you are training 
many of those crews how to operate the 
turret in the aircraft in an environment 
where you are burning jet fuel and spending 
thousands of dollars an hour… and trying to 
gain their skills through that expensive, very 

high-risk environment that is eminently 
trainable through our simulators.’

This has been demonstrated by the 
company in its helicopter pilot training centre 
in Valencia, Spain, he said, as well as in the 
services it provides to other users, such as 
Coptersafety, an independent flight training 
service provider based in Helsinki, Finland 
which utilises TRU simulators for a range of 
aircraft, including the Airbus H125 and H145 
and Leonardo AW139, AW169 and AW189.

‘When you look at that [border patrol] 
environment alone, you can do all of that 
[EO/IR] training in a high-fidelity simulator,’ 
Smith said. ‘It gives you a tremendous 
amount of value that you just could not 
reasonably expect in an aircraft setting.’

Any effort to place helicopter training 
platforms in opposition to simulators 
presents a false choice, Smith said.  
The aim should rather be to ensure that 
operators ‘can choose the appropriate  
mix for their business model’.

One of the most attractive elements of 
the simulator business is the capacity to 

‘enable people to safely grow their 
business in an area where they might  
not have been able to compete because  
[a helicopter] is such a difficult and 
expensive thing to maintain: not just an 
operational fleet to meet your customer’s 
needs, but taking part of that and turning 
it into a training application’. Simulators 
are much more cost-effective, Smith 
argued, particularly in parapublic settings 
with large fleets, where many demands 
are placed upon the platforms which are 
often equipped with specialised and 
expensive technology.

Seeking approval
The Valencia training centre was ‘right  
on the precipice of receiving FAA approval 
for the operation’ said Smith. The centre 
already has approvals for certain aspects 
of training from the regulator, and is able 
to train some US government customers 
on certain aspects of operating Bell 429s, 
for example. However, it will gain full 
approval in the next few months, he 

our world rotates around yours

The key advantage 
of simulators first 

and foremost is the 
element of safety. 
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2020 has seen some of the deadliest 
bushfires in history, with the eastern 
states of Australia and California in 

the United States suffering in particular. 
Wildfires have ravaged vast swathes of land 
in both regions, with human lives, wildlife 
and property among the casualties.

Helicopter operators engaged in the 
monitoring and fighting of bushfires around 
the world are exploring all of the tools 
available to make their job easier and more 
effective, improve situational awareness 
and safety, and reduce the devastation 
caused by such fires, which are becoming 
more intense and more frequent.

Electro-optical/infrared (EO/IR) systems 
are playing a vital role in the fire fight. The 
benefits of the technology are clear, with 
short-wave IR sensors allowing operators to 
see more clearly through smoke to identify 
the path of a fire, potential hotspots and 
suitable drop zones for fire retardant. 

Bird’s-eye view
Coulson Aviation, whose name is 
synonymous with aerial firefighting, has 
equipped numerous helicopters with such 
technology, designed to collect and provide 
data to enable safe operations, good 
decision-making and the best outcomes in 

emergency response, says Chris Smallhorn, 
CEO of Coulson Aviation Australia. 

Coulson’s Sikorsky S-76 Firebird 322 
helicopter, for example, is fitted with an 
on-board technology package specifically 
designed to provide critical firefighting and 
all-hazards information for incident 
management teams. This includes a high-
definition colour and IR gimbal which can 
detect and record fire activity by sensing IR 
radiation generated by the fire. In addition, 
the system records background information 
such as terrain, streams and roads, allowing 
the crew to pinpoint the fire edges, burnt 
areas and spot fires, Smallhorn explains. 

EO/IR systems are increasingly being employed 
to aid firefighting efforts, as they allow users to 

see more clearly through smoke, locate hotspots, 
and identify suitable drop zones for water and 

fire retardant. (Photo: David Aughenbaugh)

Monitoring the spread of wildfires has always been a challenge for aerial firefighters, but the 
task has become easier with the introduction of electro-optical and infrared sensor 
technology, as Emma Kelly discovers.

WHERE 
THERE’S 
SMOKE, 
THERE’S 
FIRE



WWW.ROTORHUB.COM16 ROTORHUB  DECEMBER 2020/JANUARY 2021  VOLUME 14  NUMBER 6

EO/IR SYSTEMS

The company’s Bell 412 multi-role 
helicopters feature an integrated mission 
management system, including a FLIR 
Systems’ Star SAFIRE 380-HDc turret 
housing a high-definition colour camera, 
short- and medium-wave IR imagers, and 
laser targeting/range-finding equipment. 
The system is responsible for the collection, 
creation and distribution of critical bushfire 
intelligence information, Smallhorn notes. 

Night shift
For Coulson, the benefits of such 
technology are obvious. “Situational 
awareness for an operational commander 
or incident controller is critical,” Smallhorn 
emphasises. “This includes having 
actionable real-time information that can 
inform decision-making and the 
coordination of air and ground attack 
assets. The early detection and rapid 
prosecution of fire targets is functionally 
impossible without such capabilities.”

He points, for example, to the Firebird 
322. Among its principal roles is collecting 
and providing intelligence on remote or 
inaccessible fires, and in situations where 
smoke or haze precludes mapping or 
intelligence gathering by other means. The 
helicopter can be deployed to map very  
fast-moving fires where its intel can be 
immediately utilised, and it can also monitor 
fire control strategies and provide support 
for fire suppression operations at night. 

Coulson has been at the forefront of 
testing and deploying night-time firefighting 
capabilities, using night vision goggles  
and thermal imaging systems, in Australia 
and the US. “The IR technology in Firebird 
322 has been instrumental in the success 
of night-time firebombing operations, 
enabling enhanced visibility of fire in smoky 
environments, providing benefits for water 
drop targeting and analysis of fire activity,” 
Smallhorn reports. 

The technology on Firebird 322 has been 
successfully used in the Australian state of 
Victoria for night vision fire operations, 
while a fully NVG-capable Chinook CH-47 
helitanker supplied by Coulson has been 
carrying out day and night missions for the 
Orange County Fire Authority in California. 

Coulson has used its extensive 
experience of aerial firefighting to develop 
capabilities that dramatically enhance  
the availability of and timely access to 
intelligence, with EO/IR technology playing 
a key role, Smallhorn says. 

“Operations centres and incident 
controllers are heavily reliant on receiving 
real-time, accurate information to assist  
in decision-making. Intelligence provided  
by aerial EO/IR systems is amongst the 
most important information they have,”  
he stresses.

Likewise, the US Forest Service has been 
deploying thermal imaging equipment on its 
firefighting fleet for about 15 years, being 

one of the first helicopter operators to 
utilise the technology in a firefighting role. 
The agency is currently using the FLIR  
380-HDc system on two Bell 209 Cobra 
helicopters operating in California as part of 
the FireWatch programme. 

The IR thermal imager on the former US 
Army helicopters can detect the heat of a 
fire through thick smoke, while the low-light 
and colour cameras are able to capture 
high-resolution images of the fire and 
transmit them in real time to firefighting 
crews up to 30 miles away. As well as 
providing information on the direction and 
strength of a fire, the technology can provide 
precise coordinates to waterbombers to 
maximise the effectiveness of water and 
fire retardant drops. 

Informed decision-making 
The helicopters’ ability to gather data on a 
fire and report it in real time to personnel on 
the ground greatly improves situational 
awareness. “Real-time detection of fires 
makes a huge difference when it comes to 
directing ground firefighters who need to get 
into the incident and informing leadership 
who need to make decisions,” says FLIR.

The Cobras are used for perimeter 
mapping of a fire, allowing incident 
controllers to determine its size and 
monitor its growth and progression. Using 
the on-board technology, helicopter crews 
also have the ability to see spot fires even 
when they are not yet visible on the ground, 
FLIR notes. It is possible to identify hotspots 
and report them to ground crews before 
they spread. 

In addition to their use in the US, FLIR’s 
EO/IR systems are being employed in  
aerial firefighting operations in Australia 
and Japan, and there is considerable 
interest from operators elsewhere, the 
manufacturer reports. 

While Coulson and the US Forest Service 
have decades of experience with such 
technology, other operators are more recent 
users. In December, Erickson is due to field 
the first of its S-64 Air Crane helicopters 
with Astronics’ Max-Viz Enhanced Vision 
System (EVS), following successful testing 
on an S-64 in Central Point, Oregon, in 
September. “We believe it will provide the 
ability to see through some of the smoke in 
order to better identify the location of the 
active burn front,” Erickson explains. 

A FLIR Systems employee uses the company’s thermal imaging equipment to monitor wildfires 
burning in Oregon. (Photo: FLIR Systems) 
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This could be the start of a much larger 
programme, according to the company. “All 
S-64s could be equipped with Max-Viz, and 
it’s likely we will eventually do that.” Fresh 
from operating in Greece and the western 
US, the first of six S-64s arrived in Australia 
in October in preparation for that country’s 
bushfire season.

Astronics has extensive experience in  
the sector, with its Max-Viz systems used  
by operators and agencies for aerial 
firefighting and fire monitoring in the US, 
Canada, Australia, Europe and Japan. In 
Australia, for example, the company’s 
systems have been employed for several 
years and will be on a variety of aircraft 
fighting fires this bushfire season, says  
Tom Geiger, director of Astronics’ Max-Viz 
business unit. 

Clear benefits
According to Geiger, the two models 
generally used on helicopters engaged in 
aerial firefighting are the Max-Viz 1400 
single-sensor system and the Max-Viz 2300 
dual-sensor system. The former comprises 
a long-wave IR (LWIR) sensor with electronic 
zoom that allows pilots to see through 
smoke, with the system sending the image 
to a display in the cockpit. Housed in a 
surface-mountable fairing, it does not 
require a custom installation and is easy to 
fit on any aircraft. 

The dual-sensor model comprises an 
LWIR sensor and a visible light camera, with 
the images from both merged and sent to a 
cockpit display. The high-resolution visible 
light camera provides additional detail and 
the ability to see LED airport and landing 
area lighting in poor visibility conditions.

“There seems to be a rise in interest in 
Max-Viz and a growing awareness of the 
benefits that it can provide to the aerial 
firefighting market in a variety of different 
missions,” says Geiger. 

“The Max-Viz EVS is applied as a tool to 
see through the smoke and identify the 
hotspots in a fire. This helps water and 
retardant drops to be more effective. It has 
also been used in mapping fires, as well as 
in search and rescue operations. 

“The EVS provides situational awareness 
to the pilots in very difficult conditions, 
increasing the safety of the firefighting 
aircraft by identifying the surrounding 
terrain and overall environment,” he adds. 

Trakka Systems is also seeing growing 
interest in its solutions from the aerial 

firefighting sector, and it expects that to 
continue as the number and severity of 
wildfires increase. “Innovative technology 
like Trakka’s family of products will continue 
to improve mission effectiveness, enhance 
situational awareness and assist in saving 
lives and property in aerial fire missions,” 
states Adam Boniecki, the company’s 
business development manager. 

Trakka’s TC-300-R includes an IR camera 
that enables real-time temperature 
measurements, in addition to an HD 
thermal imaging video camera, while the 
SWE-400 QUAD detects UV radiation when 
air reaches a certain temperature. Both 
systems have in-built inertial measurement 
unit and inertial navigation system software 
and a laser rangefinder which calculates 
and reports the geographical position. 

The manufacturer’s TM-100 mapping 
and video management software captures, 
displays and transmits the imagery from 
the cameras, and an augmented reality 
map displays the position of the helicopter 
and where the cameras are directed. The 
TM-100 also includes tools to measure 
perimeter and distance, allowing operators 
to identify the size and speed of a fire.

In combination, Trakka’s solutions 
provide a valuable set of tools for aerial 
firefighters, the company believes. “Having 
the capability to measure temperatures of  
a fire in real time gives crew chiefs and 
ground firefighters the ability to know 

Erickson has been 
testing Astronics’ Max-Viz 
Enhanced Vision System 
and is due to field the 
technology on one of its 
S-64 Air Crane helicopters 
shortly. (Photo: Gary 
Pflughoeft/Erickson)

New Zealand’s Highland 
Helicopters employs a 

TrakkaCam SWE-400 Quad 
imaging system during fire 

monitoring missions. (Photo: 
Highland Helicopters)
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where the hottest part of the fire is and 
where to direct resources,” Boniecki 
emphasises. Data from the UV camera  
can determine the direction and behaviour 
of the fire, which aids effective and 
controlled pre-burning ahead of its path, 
while the mapping system provides a 
precise geographical position for effective 
waterbombing, he notes. 

“The mapping and imagery captured can 
be downlinked to the operations centre to 

give a situational overview for ground 
resources, as well as to warn property 
owners of an approaching fire so they can 
evacuate,” Boniecki explains.

As the systems are suitable for any 
application that requires real-time 
temperature measurement or UV discharge 
detection, Trakka’s customers are using 
them for multiple missions besides tackling 
wildfires, Boniecki reports, including 
powerline inspections, pollution monitoring, 

wildlife surveys and disaster management 
assessments. He points, for example, to 
Highland Helicopters in New Zealand, which 
used Trakka equipment to monitor a scrub 
fire near Lake Pukaki on the country’s 
South Island earlier this year, but also 
deploys it for powerline inspections.

Trakka recently secured a contract from a 
new company, Aerial Imaging Group, for 
installation of its technology on helicopters 
for Australia’s bushfire season, while 
Spain’s Pegasus Aero Group uses the 
systems on its Bell 212s and 412s to guide 
waterbombers on fire attack missions.

System manufacturers and operators  
are continuing to work together on 
improvements and new capabilities. “We 
are continually listening to our customers to 
determine potential features that would 
help their missions, including aerial 
firefighting,” says Astronics’ Geiger.

A need for speed
Trakka is looking to add a heat map layer to 
its TM-100 to show fire temperature levels, 
alongside the existing 3D, street, satellite 
and augmented reality views. It is also 
researching the addition of an indication  
of wind direction and speed. “Trakka 
Systems will continue to provide solutions 
to make aerial firefighting missions more 
successful, more cost-effective and safer,” 
states Boniecki.

Coulson’s Smallhorn stresses that any 
developments must take into account the 
requirements of emergency services 
agencies, and he predicts that advances in 
integrated real-time networks will be of 
great benefit. 

“The integration of the available tools 
and, as a consequence, the ability to 
provide real-time and holistic intelligence 
and information to emergency services 
decision makers, as well as those on the 
ground in any emergency, is vital,” he 
asserts. “This means having the most  
up-to-date and clearest information and 
data, and being able to share the 
intelligence quickly through an integrated 
and networked management system.”

Smallhorn adds: “Technology will  
become more accessible to agencies, and 
traditional systems will be replaced with 
integrated, real-time networks, managing 
tactical data and distributing it far wider 
and far faster than is currently possible.” ▪

UAS TO PLAY A GREATER ROLE
Ascent Vision Technologies (AVT)  
expects to see its imaging systems 
increasingly used on unmanned aerial 
systems (UAS) engaged in aerial 
firefighting and monitoring missions in 
the future. The company’s CM202A and 
CM142 products are installed on 
helicopters and UAS involved in wildfire 
response, providing the ‘eye in the sky’ 
for firefighters.

AVT is a sister company to US aerial 
firefighting specialist Bridger Aerospace, 
which has demonstrated the successful 
use of UAS in the United States for a 
number of years. In 2019, Bridger 
integrated AVT’s CM142 imaging system 
on a Latitude (now L3Harris) FVR-90 
VTOL UAS, describing the result as “the 
world’s most advanced aerial firefighting 
surveillance system”. The UAS was 
successfully deployed during the latest 
wildfire season in the US, mapping the 
spread of fires overnight and providing 
vital intelligence.

The CM202A system “incorporates  
HD electro-optical imagery with 30x 
continuous optical zoom and crisp LWIR 

with 3x continuous optical zoom to deliver 
accurate and early real-time intelligence, 
detecting hotspots and facilitating wildfire 
mapping efforts”, says Bianca Villiers, 
senior marketing specialist for AVT. 

“This information is crucial for 
determining the location, size, direction 
and burn rate of a fire, and can help with 
suppression and management efforts,” 
she adds. 

“As technology progresses, I think it is 
likely that UAS will be used to tackle 
wildfires, as this can provide a safer 
alternative to manned aircraft,” Villiers 
says. In the US, the Wildfire Management 
Technology Advancement Act, which was 
signed into law in 2019, recognised the 
vital role that UAS can play in providing 
information on a fire while keeping 
firefighters safe, paving the way for their 
increased use in aerial firefighting. 

Equipped with EO and LWIR imagers, 
UAS can deliver vital surveillance and 
intelligence on fire burn, hotspots and 
heat sources, while mapping technology 
can allow a burn area to be mapped in 
real time, AVT states. 

Bridger Aerospace has pioneered the use of 
unmanned aerial systems as fire surveillance 

platforms. (Photo: Bridger Aerospace)
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In survivable accidents, the crew’s 
chances of survival and avoiding  
severe injury are strongly influenced by 

the seats under them and the helmets on 
their heads. Neither crashworthy seats nor 
helmets are mandatory in all helicopters, 
but their safety value is undisputed, and 
their adoption is growing. 

Most of the concepts of crashworthiness 
have been understood since the early 
1950s, but it took a long time for them to 
be widely adopted in military aircraft 
(spurred by the Vietnam War and the wider 
conflicts around it in Southeast Asia from 
the early 1960s to the mid-1970s), they 

have taken even longer to permeate into 
the civilian world. 

Some of these concepts apply to basic 
aircraft structure that might be prohibitively 
costly to alter, but others are relevant to 
fixtures installed in the aircraft or 
equipment worn by the crew and other 
occupants, which are easier to change. 
Crashworthy seats and helmets, of course, 
fall into the second category. 

“It is imperative to understand that injury 
and death are not inevitable consequences 
of an aircraft crash,” wrote Dennis 
Shanahan in a 1993 report produced for 
the United States Army Aeromedical 

Research Laboratory at Fort Rucker, 
Alabama, entitled Basic Principles of 
Helicopter Crashworthiness. 

“In fact, most epidemiological studies of 
crashes have shown that up to 90% of 
crashes are potentially survivable for the 
occupants,” he added, citing a series of 
such studies conducted between the late 
1970s and early 1980s.

“This assessment is based on the fact 
that the forces in most crashes are 
sufficiently low that use of currently 
available airframe and component 
technology could prevent occupant injury.”

Damage limitation
In the report, Shanahan identified two basic 
categories of crash injury mechanism, 
these being the traumatic and the 
environmental. The first subdivides into 
acceleration and contact injuries, and the 
second principally into fire, asphyxia from 
smoke and fumes, and drowning. 

Acceleration injuries result from the  
high g loadings, while contact injuries are 
caused by impacts of the head, limbs or 
torso against pieces of aircraft structure  
or installed equipment such as controls  
and displays. 

While military requirements 
have always been the main 
driver of crashworthiness 
improvements for helicopters, 
Peter Donaldson looks at 
some of the technologies 
now being adopted by civil 
and parapublic operators to 
protect their aircrew in the 
event of an accident.

Alongside its products aimed at the lucrative military market, Martin-Baker has a range of 
crashworthy crew and passenger seats suitable for installation in civil and parapublic helicopters. 
(Photo: Martin-Baker)

Walking away
afterwards
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The lightweight S5000 crew seat from BAE 
Systems. With its legacy Simula brand, the 
company has a long history of developing 
impact-absorbing seats for helicopters. 
(Photo: BAE Systems)

will absorb some of it, and those designed 
for the purpose will absorb more. This is 
one reason why the design of the aircraft to 
which the seat is to be fitted remains 
important to its performance. 

Martin-Baker develops impact-absorbing 
seats for both civil and military helicopters, 
and Adrian Partridge, the company’s 
integrated product team leader for 
crashworthy seats, says that the overall 
market has seen considerable growth in 
recent years. While acknowledging the 
potential for that growth to stall due to the 
pandemic effect, he reports receiving a 
significant number of new inquiries 
throughout 2020. 

Partridge emphasises that the military 
market remains dominant, noting that the 
US Army’s Future Vertical Lift requirement 
is the largest new aircraft programme 
coming over the horizon, with the 
replacement of legacy fleets likely to 
begin in the next decade or so. 
However, he expects continued growth 
overall, with opportunities in the civil 
market arising from the conversion of 
aircraft from oil and gas support or military 
roles to others such as HEMS, search and 
rescue, disaster relief and firefighting. 

Regulatory requirements
Although all civil helicopters certified since 
1989 under US FAA regulations FAR 27  
and FAR 29, for example, have had to 
incorporate crashworthy structures and 
seating, the original designs of most 
aircraft in the civil fleet were certified 
before then, and those regulations don’t 
apply. As individual helicopters remain in 
service for several decades, no more than 

about 10% of the US civil helicopter 
fleet meets the regulations more 
than 30 years later. 

However, Rahamim Naman, 
factory manager at IAI Golan 
Industries, reports demand for 

crashworthy seats to upgrade civil platforms 
and says that he would not be surprised to 
see this increasing in the next few years.  
He anticipates regulatory action requiring 
them to be fitted with crashworthy seats 
very soon. 

Even in the absence of such rule 
changes, greater awareness of safety in 
general among helicopter operators’ own 
customers, and the need to ensure that 

In the main, crashworthy seats and 
helmets provide protection from traumatic 
injury, but they can also affect survival 
against post-crash effects by making it 
more likely that aircraft occupants are in a 
condition to escape, for example. 

Fundamentally, the job of a crashworthy 
seat in an accident is to bring its occupant 
to a gentler halt than the rest of the aircraft. 
This involves the seat moving downwards 
during an impact in a controlled manner to 
absorb the kinetic energy of the seat and 
its occupant, for which there are many 
mechanisms, more of which later. The 
seat’s movement keeps the g loadings on 
vital body parts, particularly the spine, 
below the level at which they are likely to 
sustain permanent damage. 

Crucially, the seat does not have to 
absorb all of that kinetic energy as the 
helicopter’s landing gear and floor structure 

valuable human ‘assets’ are given adequate 
crash protection, could provide a boost. 

Standards applied to civil seats include 
TSO-C127 and the European equivalent 
ETSO-C127 (the standards that are normally 
the minimum requirement for aircraft 
certified to FAR 27 and FAR 29), and SAE 
AS8049 and ARP 5526. There is no fully 
standardised approach for military seats, 
although SAE AS8049 is often applied, but 
with designs to accommodate heavier 
occupants to allow for military clothing and 
equipment, while MIL-S-58095A is also 
considered, even though it was cancelled. 
Other reference publications such as the 
US Department of Defense Joint Service 
Specification Guide and the US Army 
RDECOM’s TR 12-D-12 are also used. 

In his classic review of impact-absorbing 
mechanisms in seats published by the 
American Helicopter Society in 2006, 
leading crashworthiness engineer Stan 
Desjardins summarised the most important 

This floor-mounted crashworthy seat from  
IAI Golan has an energy-absorbing mechanism 
based on plastic deformation of a circular 
metal tube into a non-circular shape.  
(Photo: IAI Golan)
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of a whole raft of concepts that were 
“proposed, analysed, tested, discarded, 
adapted, developed and fielded in 
operational systems”, as he put it, during 
the 1960s and 1970s. 

These include crushable cylindrical 
columns made from aluminium (in crude 
terms comparable to drinks cans), fibre-
reinforced plastic composites and even 
paper honeycombs. 

Another, known as the rolling torus 
system, initially placed a number of 
separate torus (ring doughnut) shaped steel 
elements in the space between two 
concentric telescoping cylinders with an 
interference fit, one that is so tight that it 
holds parts in place with friction after they 
have been pushed together. Later versions 
replaced individual tori with a continuous 
coil of steel wire. In both cases, cyclic 
plastic deformation of the rings or wire coil 
absorbs the energy. 

The inversion tube is another option, in 
which the impact energy is used to turn  
a metal tube inside out, or outside in. 
Originally conceived as an impact-absorbing 
mechanism for car steering columns, it was 
refined by Simula (now BAE Systems) in the 
1970s for seats in Black Hawks and many 
more military helicopters subsequently. 

Cutting edge
There were also a number of mechanisms 
based on cutting or slitting metal developed 
at around the same time, early versions 
using either a pointed tool to slit the wall of 
a tube or a wider chisel-like edge to cut a 
metal block. Martin-Baker successfully 
developed its own metal-cutting energy 
absorbers for seats used on several military 
helicopter types. 

Tube and die devices either force a 
hardened die through the inside of a tube 
to force it to expand its diameter or force 
the tube through the die to make its 
diameter smaller, with the impact energy 
absorbed by plastic deformation of the 
material and by friction. 

There are many other useful mechanisms 
based on rolling or flattening of tubes; 
bending straps, sheets, rods or wires; 
pulling wire through a platen; deformation 
of metal links; stretching tubes, straps or 
cables; flaring out tubes; forcing a bar 
through a die; and even pneumatic and 
hydraulic options. 

The energy-absorbing mechanism that 
Martin-Baker uses in its seats today is a 
tube and roller system in which the crash 
impact forces the tube between two rollers. 
The tube’s diameter is larger than the 
space between the rollers, so the tube has 
to deform to go through. 

Adrian Partridge explains that this 
mechanism is cost-effective, simple and 
flexible. He says that it has proved capable 
of being adapted to the requirements of 
many seat designs and occupant weights 
without the need for pre-flight manual 
adjustment by the occupant. 

“We get inquiries asking for adjustable 
attenuation,” he adds. “The assumption is 
that some adjustment needs to be made  
to account for a 250 lb occupant versus a 
105 lb occupant, and logically you would 
think that would be the case. But our 
attenuation mechanism has been proven in 
a wide range of applications and scenarios 
not to require that adjustment.”

In its civil seats, IAI Golan uses an impact-
absorbing mechanism based on the same 
basic principle of the plastic deformation of 
a circular metal tube into a non-circular 
shape, chosen for the same reasons. It 
supplies a variable load mechanism for 
military seats designed for higher loads. 

Naturally, occupants must be strapped 
securely into the seat if they are to benefit 
fully from its protection. Regulations 

stipulate that rotorcraft seats must have 
shoulder restraints, and manufacturers 
generally offer a variety of three-, four- and 
five-point belt systems, often fitted with 
inertia reels to allow for some movement by 
the occupants. 

While pilots and co-pilots don’t have to 
move around much in flight, rear cabin  
crew members often do, so their seats  
have to accommodate this. Martin-Baker’s 
Multi-Functional Operator’s Seat, for 
example, offers 360-degree rotation, locks 
in intermediate positions, and allows five 
inches of vertical adjustment and fore and 
aft movement. It also offers the option of 
lateral position adjustment if it is attached 
to the cabin floor with an overlay pallet. The 
company can supply a stand-up harness 
that allows the occupant to leave the seat 
without unstrapping. 

Integration issues
The design of seat headrests must be 
compatible with the equipment worn by the 
occupant, including flight clothing, night 
vision goggles and helmets. IAI Golan’s 
Naman notes that while there is no 
requirement in the regulations stipulating 
that helmets must be taken into account, 
aircraft OEMs usually insist that the design 
leaves enough space for them. In the 
military market, it is common for NVGs to be 
considered in design and testing, he adds. 

In addition to providing impact-absorbing capability in the event of a hard landing or a crash, crew 
seating must also allow specialists such as paramedics and doctors sufficient mobility to carry out 
their duties. (Photo: Airbus)
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is seeking to utilise advanced 
materials including 
composites in seat 
structures and in the load 
path in energy-absorption 
systems, and is looking at 
advanced manufacturing 
technologies. He adds 
that the need to 
accommodate a wider range  
of seat occupant weights and higher 
loadings means that energy-
absorbing mechanisms will have to 
adapt to different occupant weights 
in real time. 

One of the most potentially 
disruptive developments in  
the rotorcraft industry is the 
emergence of eVTOL platforms, to which 
crashworthy seat technology will inevitably 
have to adapt. Partridge stresses that the 
eVTOL market is likely to be dominated by 
aircraft that combine the characteristics of 
helicopters and fixed-wing aeroplanes, so it 
is likely that standards will have to evolve to 
cover a broader set of platform capabilities 
and crash cases. 

“Also, eVTOL is being marketed in the air 
taxi environment, where standards of 
comfort, styling and connectivity equivalent 
to those now commonplace in the 
automotive and commercial airline sector 
will be a baseline expectation,” he says. 

Hardy headgear
In a crash, or even during turbulence or 
unexpected hard manoeuvring, there is a 
significant risk of a blow to a crew 
member’s head causing disorientation, 
temporary incapacitation, permanent injury 
or death – a risk that can be drastically 
reduced or even eliminated by the wearing 
of a helmet. 

For many years, however, civil helicopter 
operators could only turn to the military for 
standards to guide them in their selection 
of suitable aircrew headgear. That changed 
a little over three years ago when the US 
Department of the Interior and the US 
Forest Service published the first version of 
their Aviation Helmet Standard document 
that covers helmets for use in helicopters 
and fixed-wing aircraft. The latest iteration, 
version 4.3, came out in November 2019. 

While ostensibly simple, helmets are,  
in reality, sophisticated products that have 

CREW SAFETY

When integrating a seat into a helicopter 
type for the first time, the key considerations 
include the aircraft crash case (how much 
energy the landing gear and underfloor 
structure will absorb, assuming that the 
aircraft comes down upright), the space 
envelope including the seat stroke, and the 
allowable weight, Partridge says. 

Additionally, Naman stresses the 
importance of the seat rails or attachments 
on the floor and any piece of structure or 
equipment around the occupant that 
presents a risk of head strike. With these 
basics established, customer-specific 
requirements can be accommodated. 

Pressure points
Martin-Baker has a technology roadmap 
under development that is initially focused 
on reducing seat weight and volume, while 
improving occupant comfort and endurance 
for longer missions. 

Partridge says that the ergonomics of the 
seats are seen as increasingly important, 
with designers looking to reduce the risk to 
pilots and crew members of long-term back 
and neck problems arising from flying 
missions lasting perhaps seven hours or 
more over a long career. This involves 
human engineering work such as mapping 
pressure distribution in various seat 
designs and positions, and building seats 
that recline to allow occupants to rest 
better in breaks between calls during which 
they remain in the aircraft on the ground. 

Initially, these efforts are concentrated on 
military seats, but the improvements that 
emerge are also likely to be relevant to civil 
missions. Integration of other technologies 
such as connectivity for communications 
and helmet-mounted displays, for example, 
is also part of the company’s roadmap. 

Martin-Baker is best known for its fast-jet 
ejection seats and now fits some of them 
with inflatable neck protectors that deploy 
during the ejection sequence. Partridge says 
that the manufacturer is looking to apply  
a similar concept to crashworthy seats, 
taking into account the different dynamics 
involved that put different stresses and 
strains on the neck. Integrating airbags into 
seatbelts is another option the company  
is investigating as a further means of 
preventing impact injuries. 

Naman confirms that weight reduction is 
a constant goal, emphasising that IAI Golan 

to provide the required degree of impact 
protection, be comfortable enough to  
wear for long periods and be light enough 
not to impose excessive loads on the neck 
in a crash. 

They must also support communications 
equipment and provide the eyes with 
protection from glare as well as impact. 
Increasingly, they have to accommodate NVG 
and other supplementary technologies. 

So far, around 25 helmets have been 
awarded certificates of compliance with the 
standard, most of them since January of 
this year, manufactured or distributed by 
companies including Evolution Aviation 
Helmets, Paraclete Aviation Life Support, 
Government Sales Inc, Merit Apparel Co 
and Tiger Performance Products. 

Helmets are widely used in public service 
missions such as search and rescue, EMS 
and law enforcement, if not so much 
elsewhere, but with a growing choice of 
products certified to a respected standard, 
this picture could change. 

Despite the need for seats and helmets 
to be compatible, developers of these two 
vital systems don’t typically work closely 
together on their integration, something 
that could potentially bear fruit in terms of 
improvements to overall safety and comfort 
in the future. ▪

A growing range of helicopter helmets have 
been certified to the latest DOI/USFS standard, 
including Paraclete’s Aspida Carbon-D 
headgear. (Photo: Paraclete)
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OFFSHORE TRANSPORTATION

When a leader falls from the top 
spot, it can sometimes be easy 
to overlook reasons to be 

positive about future prospects. Anyone 
associated with the oil market has been 
bruised and battered over the last decade, 
but even during a pandemic, some of the 
big players in offshore transportation still 
see a future that is worth investing in. 

Airbus has invested heavily in its 
helicopter business and sees the offshore 
oil and gas market as an opportunity, not a 
market that is in terminal decline. Airbus 
Helicopters’ head of oil and gas and 
leasing, Regis Magnac, says the sector has 
stabilised at low oil price levels, and the 
upheaval of Chapter 11 reorganisations  
and bankruptcy appears to have passed. As 
for COVID, he believes it has had some 
impact, but utilisation is again climbing back 
towards 2019 levels.

“There’s already been a lot of 
reorganisation and challenges in this 
market, so basically COVID has not changed 
that,” he tells RotorHub. “The balance 
between normal flights and COVID-related 
exceptional flights has meant the same 
number of flying hours in some areas.”

Airbus is looking to build its presence in 
the market with a two-pronged attack, using 
its H175 super-medium and new H160 
medium types to compete against the larger 
aircraft already flying with many established 
operators. Leading that charge is the H175, 
which Magnac says is gaining market share 
at the expense of the heavy helicopters of 

Sikorsky and Leonardo, due to its better 
operating economics. 

“So we’re in a good position in this 
segment because we can do transportation 
more efficiently cost-wise with a 16-seater, 
and we’re gaining market share every 
month,” he confirms. “Today we have 29 
H175s in the offshore market, which is a 
great win over the heavies in the last two 
years, and it’s continuing.” 

Cheaper choices 
Targeted at the medium segment, where 
the Leonardo AW139 is prolific, is the 
H160, the recently certified type that Airbus 
expects to enter service early in 2021. 
Apart from bringing a host of new 

technologies, Magnac says that the new 
helicopter will be a better fit with lower 
costs, and that this is exactly what the 
market is looking for. “Heavy is going to 
super-medium because it is newer and 
cheaper, and with the 160, we’re going to 
bring the same equation.

“I think we are in a very good place for 
the market right now where we have two 
products addressing the main segment in 
the business and these are placed in a 
cheaper zone than the two main 
competitors,” he says. “I think we are 
bringing to the market a choice that did not 
exist before.”

Looking beyond economics, Airbus has 
developed the Helionix suite of avionics 

Helicopters are often the only practical solution for getting 
employees and urgently needed equipment to oil and gas 
platforms quickly. Michael Doran speaks to the main players 
involved in the offshore transportation market and gains some 
insight into their hopes for the sector. 

ROTORS 
AND RIGS

Jamie John, NHV’s Aberdeen base manager, 
reports that the operator’s fleet of H175s has 
clocked up more than 50,000 flight hours in 
six years. (Photo: NHV)

NHV’s H175 flights from Aberdeen can 
be to remote rigs 260 miles from base. 
(Photo: Airbus)
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“Like offshore oil rigs, in the future you 
will probably see big wind farm fields 
further off shore which will require heavier 
helicopters to do the transport from the 
shore,” he predicts, “and then smaller 
aircraft like the light twins to basically 
manage the flow of mechanics and 
technicians to the different turbines.”

Testing conditions
NHV Group has a strong presence in the oil 
and gas industry with a fleet of more than 
60 helicopters, and it was the launch 
customer for the Airbus H175 in 2014. 
Since then, the operator has clocked up 
more than 50,000 H175 flying hours, and 
Aberdeen base manager Jamie John tells 

RotorHub that this makes NHV the world 
leader in flying and maintaining the aircraft.

“With six years’ experience on the type, 
we have some of the most experienced 175 
pilots and engineers in the world, and with 
the first aircraft coming up for 5,000 hours, 
they are still performing extremely well,” he 
reports. “We’re still learning about the 
machine as we go along, and the support 
we get from Airbus is fantastic.”

Working in the North Sea frequently 
involves flying in difficult weather conditions 
and, combined with the short winter days, 
this means that the offshore missions can 
be anything but straightforward. John 
describes the typical challenges as a mix of 
low cloud, low visibility and heavy rain, 

that is shared across the H135, H145, 
H160 and H175 aircraft, which Magnac 
cites as being a major attraction for existing 
and potential customers. 

“The number one feedback we get is that 
pilots just love the Helionix system, and one 
of the reasons is that the automation and 
display capabilities have been designed for 
helicopters and are not derivatives of the 
fixed-wing technology.”

Airbus is also interested in what’s 
happening in the wind generation sector 
and is looking to follow the existing offshore 
energy companies, such as Shell, BP and 
Total, into these new opportunities. Magnac 
notes that this is an evolving market and 
confirms that Airbus is going to support it.
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with the occasional threat of triggered 
lightning, a North Sea phenomenon.

“The furthest we go is about 260 miles 
up north, past the Shetland Islands, and 
the flights run to about 90 minutes each 
way, so it’s close to airline flying except 
you’re strapped into a rubber seat,” he 
explains. “It’s a long way, and sometimes it 
can be a five-hour trip with a stop for fuel, 
depending on the weather.”

There are several wind farms currently 
being constructed off the coast of Scotland, 
and John indicates that NHV has been 

heavily involved in the last three years flying 
crew change missions to the offshore 
construction vessels.

“The government came out and said the 
UK has the potential to become ‘the Saudi 
Arabia of wind’, and although it won’t be as 
big as oil, they will need helicopters, and we 
want to have a slice of that,” he confirms.

Sikorsky’s S-92 helicopter is synonymous 
with offshore oil and gas, and although it 
has been around for quite a long time, its 
manufacturer is working hard to make it an 
even better proposition.

With oil prices where they are, Sikorsky 
understands that, while wholesale fleet 
renewal is unlikely, there is still the need to 
get crews out to rigs on a daily basis, and 
the high utilisation rates of the S-92 make 
it ideal for this work. 

The OEM’s vice-president of commercial 
systems and services, Audrey Brady, 
asserts that due to its ability to carry a large 
number of passengers over long distances 
with low per-seat-mile costs, there will 
always be a place for the S-92 in the 
offshore transportation market, alongside 
Sikorsky’s smaller S-76 aircraft, which is 
also a popular choice in the sector.

“The size of the aircraft, and how many 
people you can carry with less trips, is 
certainly an economic factor, and we’ve 
seen it proven with the S-92 being the 
preferred aircraft,” Brady comments. 

“As for reliability, the S-92 just gets up and 
goes to work 95% of the time, if not more,” 
she notes.

Future enhancements
However, just because the S-92 has been a 
proven performer for many years, that 
doesn’t mean that Sikorsky is not working 
to make it better, as this year’s launch of 
the S-92A+ upgrade kit demonstrates. 
Central to the upgrade is a new Phase IV 
gearbox that provides return-to-base 
capability for a range of more than 400 
nautical miles in the event of a loss of 
primary lubrication system oil pressure. 

Operators of existing aircraft should be 
able to get hold of the upgrade kit in 2023, 
while the same improvements will feature 
on Sikorsky’s new S-92B variant expected 
in 2025. 

The launch customer for the kit is 
Canada’s VIH Aviation, parent of Cougar 

THE ANSWER IS BLOWIN’ IN THE WIND
All offshore operators talk about 
weathering storms, but Bristow has 
certainly shown its resilience, firstly 
emerging from Chapter 11 bankruptcy in 
October 2019 and then completing a 
$1.5 billion merger with ERA Helicopters 
in June 2020. 

Bristow operates in 15 countries and 
has a mixed fleet of 290 helicopters, 
dominated by Sikorsky and Leonardo 
aircraft. While the company is totally 
committed to what it is doing today, it is 
obviously keeping an eye on how energy 
markets are evolving and considering the 
best way to service them in the future. 

Executive vice-president and chief 
operating officer David Stepanek outlines 
Bristow’s vision of the changing energy 
landscape and the surprising part that 
rotary aircraft, of different types, will play 
in it.

“One of the guiding principles of our 
merger was our belief that the future is 
going to be the new generation of vertical 
take-off and landing (VTOL) vehicles that 
are being developed today, and they’re 
going to have a tremendous amount of 
opportunity, albeit still supporting oil and 

gas and alternative energies such as 
wind, even on shore,” he explains. 

Bristow is already working with 
companies that are looking at investing in 
the US, Southeast Asia and Australia, 
which will be the emerging markets for 
wind power generation, Stepanek says.

“There’s a lot of activity, but we’re still a 
few years away from that being real, so in 
today’s world we are spending a lot of time 
with manufacturers and the companies 
that have concessions in new markets for 
wind power,” he reveals. “It’s our core 
business to move individuals to and from 
platforms, whether we do that by landing 
on the platform or by leveraging the 
intellectual property we have built over the 
years of hoisting people for SAR.

“We’re also the launch customer for the 
Leonardo AW609 tiltrotor, and we believe 
that vehicle is the bridge to the new 
technology, and while it will be a niche 
product, we think it will allow us back to 
what our core technology is, intellectual 
property,” Stepanek explains. “That will 
allow us to drive the intellectual property 
necessary to bring us into the next 
generation of vertical lift.” 

Bristow has a fleet 
of 290 helicopters 
operating across 
15 countries. 
(Photo: Bristow)
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Helicopters, which services the offshore, 
SAR, EMS and aerial construction markets. 

“We’re committed to the S-92 platform, 
and adding this technology will further 
enhance safety and increase capability, 
while lowering operating costs,” Brady says. 
“We’re always looking to enhance our 
products, and with this innovation, we are 
making a great aircraft even better.”

While performance, economics and 
safety are paramount, Brady stresses that 
for workers making long trips in often 
difficult conditions comfort is also 
important, and she believes that Sikorsky 
leads the field in that area.

“They want to be able to go into the 
aircraft and feel the wide space, feel 
comfortable and safe, and the S-92 was 
developed to meet the unique demands of 
the offshore industry,” she enthuses. “It flies 
further and is so passenger-friendly that 
even if you’re over six foot you can easily 
stand up and not have to duck your head.”

With offshore operations spread far and 
wide, being able to maintain these aircraft is 

Sikorsky’s Audrey Brady believes that with the introduction of the  
S-92A+ upgrade and S-92B model, “we are making a great aircraft even 
better”. (Photo: Sikorsky)

CHC ensures that its crews are well prepared for the challenges of 
offshore transport missions, according to its director of flight operations, 
Jon Hopkinson. (Photo: CHC)

critical, and Sikorsky has established a 
maintenance steering review group where 
customers meet twice a year to discuss MRO 
issues and give feedback to the company.

“The whole maintenance of the aircraft 
has been shaped by customer input, and 
although we designed the aircraft, this is a 
better way to get input on how they should 
be maintained, from the people who 
actually maintain them,” Brady comments. 
“The heavy maintenance takes less than 
three weeks now, which is best in class, 
and we couldn’t have done that without our 
customers’ input.

“I hope it shows how passionate we are 
about our aircraft and customers, and how 
committed we are to supporting their 
missions,” she adds. “We work hand in 
hand with our customers to make an even 
better product.”

Planning ahead
CHC Helicopter carries around two million 
people a year to offshore platforms in the 
North Sea, Caspian Sea, Atlantic Ocean, 
Indian Ocean and Timor Sea using a mixed 
fleet of aircraft, including Sikorsky S-92s 
and S-76s. 

“The reality is that every mission has its 
own nuances that drive a customer’s need 
for a specific solution, which could be as 
simple as the number of seats required,” 
explains Jon Hopkinson, CHC’s director of 
flight operations. “It also has to take into 
account aircraft range, what refuelling 
facilities are available, and it could be 
restricted by the deck size, as many of the 
historical decks are smaller than the larger 
ones we see nowadays.”

For Hopkinson, the two biggest offshore 
challenges are the remoteness of the 
locations and the environment in which 
they work, but he says the difficulties are 
well understood at CHC, and training is 
heavily focused on making sure crews have 
the right tools and situational awareness to 
stay safe. 

“You have to get your planning right and 
use that with your experience to get a good 
understanding of where you are going, 
whether you’re facing strong winds, high 
sea states, storms or a low cloud base,” he 
says. “We don’t always have perfect 
information in remote areas, so for me, as  
a pilot, the main focus is a really solid 
preparation for the flight.”

CHC makes good use of the iPad Mini  
in its cockpits, giving crews quick access to 
a range of applications. Hopkinson 
emphasises that the device is an interface 
tool for managing flights, not just a store  
of information.

“We have our own integrated flight 
planning tool which we use on the iPad, and 
that links in with the other systems dealing 
with passenger payloads, crew planning, 
flight-time limitations and rostering,” he 
explains. “And after the flight, it gives 
information to our engineering team and 
uploads crew records.”

CHC is also working on sending real-time 
information to the iPads in flight to assist 
crews with decision-making and awareness. 
It is collaborating with weather partner 
Skytrac on delivering live offshore weather 
data, as well as updates on what vessels 
are at sea in the areas in which its aircraft 
are operating. ▪

The Sikorsky S-92 and 
S-76 are the workhorses of 

many offshore crew transfer 
operations. (Photo: Sikorsky)
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With their latest cockpit innovations, aircraft manufacturers and avionics suppliers are looking 
to continue the process of making helicopter operations safer and the pilot’s job less taxing, as 
Michael Doran reports.

KEEPING IT SAFE 
AND SIMPLE
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While OEMs trumpet different 
approaches to cockpit 
technology, in the end they all 

focus on much the same thing: giving pilots 
only the information they need at the time 
and not making them find it amongst a sea 
of gauges.

That’s not to say there are no differences, 
because there are, like Airbus redesigning 
cockpits to maximise visibility, Bell 
introducing fly-by-wire technology and 
Thales adding an intuitive timeline feature 
that helps to keep pilots on track. Here’s a 
look at what they are doing.

Admiring the view
The process of designing new technology is 
not always a straight line, as the individual 
elements must be fitted around the overall 
master plan. Airbus H160 project test pilot 
Olivier Gensse says the cockpit in the new 
H160 is the way it is because a major 
criterion was to give pilots and crew as 
much visibility as possible.

“To build a cockpit with large visibility is a 
key point for safety, but also a challenge 
because you have to reduce all the panels 
you usually have in a cockpit,” he tells 
RotorHub. “So we have to think in another 
way about all the controls, but it’s a good 
opportunity to improve safety and simplicity 
with more intuitive systems.”

The first step was to remove from the 
cockpit any control that was not completely 
necessary. Gensse emphasises that when 
you reduce the number of controls, you  
also reduce the number of actions that a 

pilot has to take, lessening and simplifying 
the workload.

“What is innovative is what’s behind the 
screen, and the really big benefit of our  
all-glass cockpit is in aircraft management, 
which is very important to us because you 
can really manage the different flight 
phases automatically,” he says. “It’s very 
important to show the information when the 
pilot needs it, and then that way you can 
simplify the display.”

An innovative feature of the H160 is the 
assisted take-off function, which Gensse 
says is a unique change and one that 
Airbus is very proud of, particularly as the 
“grounded aircraft take-off is one of the 
hardest points for pilot performance”. 

In simple terms, the system performs the 
take-off until decision height is reached, 
and in the event of engine failure, it will 
safely return the aircraft to the landing 
point. New features like assisted take-off 
can emerge from meetings with customers’ 
pilots where Airbus seeks feedback to 
analyse what can be improved and what is 
on its customers’ wish lists. 

Although he had thought about the 
concept for a few years, Gensse notes that 
it only took about a year to bring it to life. 
“We needed about six months just to 
develop the concept on the bench, and 
another six months to implement and test it 
on the aircraft to make sure it performed in 
real life,” he explains. 

Quick reference
Another feature of the H160’s cockpit is  
the integration of computerised flight 
manuals into the avionics system, removing 
the need to refer to printed copies, which 
again simplifies the workload of pilots  
and helps to keep them focused on the 
aircraft’s operations.

“A few weeks ago, I did the first training 
on the H160. During the training, I 
proposed different failures for the pilot to 
consider and, from the first test, every 
procedure was open and ready to perform 
in less than 10 seconds,” he points out. 
“It’s just impossible to open a book and 
find the right procedure in that time, but  
all the documents of the aircraft are on  
that app because it’s an important point in 
our mind.

“You don’t need to have your own battery 
and to put your tablet on your knees 

Thales has designed its FlytX 
avionics suite to be crew-centric, 

compact, customisable and 
connected. (Image: Thales)

Below: The Airbus H160 cockpit  
aims to maximise visibility  

for the crew. (Photo: Airbus)
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Pilots familiar with the Helionix avionics in aircraft such as the H145 and H175 should have little 
trouble transitioning to the H160, says Airbus test pilot Olivier Gensse. (Photo: Airbus) 
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because there is no space for it, as it’s 
already implemented in the cockpit. When 
we implemented the flat cockpit, we could 
reduce the space for the avionics and 
saved some space for this kind of thing.”

With many operators having different 
aircraft types in their fleet, Airbus has 
adopted a family-type approach to autopilot 
and avionics systems in its cockpits, making 
pilot transitions quicker and less demanding.

“We’ve had the experience where pilots 
rated on the 145 or 175 go inside the 160 
and it’s already familiar to them because 
the screens are exactly the same,” says 
Gensse. “It’s really easy to go from one 
aircraft to another, and any improvements 
we make can benefit all the aircraft, not 
just one type.” 

First in line
A major cockpit development at Bell is 
implementing fly-by-wire (FBW) technology 
into the 525 Relentless helicopter, although 
the technology is not new to Bell, as it  
has more than 35 years of experience in 
designing FBW controls with the V-22 
Osprey and the 609 tiltrotor aircraft.

The 525 will be the first commercial 
helicopter certified with FBW, but the 
development and integration of the 
capability into the aircraft has been fairly 
seamless, according to Bell’s senior aircraft 
performance specialist, Brendan Lanigan.

“Someone has to be the first to do it, and 
with our experience on the tiltrotor side, 
which is arguably more complex than a 
helicopter, this is just another evolution of 
that design,” he remarks. “It’s more difficult 
defining the new regulations, so we’ve been 
working closely with the FAA, EASA and 
Transport Canada to do that.” 

Bell has four test aircraft that so far have 
accumulated more than 1,700 flying hours 
between them, and while it is working 
closely with the FAA, the company has not 
yet announced a certification timeline.

As well as easing workloads and 
increasing situational awareness, Lanigan 
says the FBW system will make the cockpit 
a more comfortable place for the pilot. “The 
525 has a unique side-stick controller, so 
we’ve moved the stick out from between 
the pilot’s legs to the side to a more 
ergonomic and comfortable position.”

Joining the conversation is Bell 505 
marketing manager Matt Jayne, who notes 
that Bell has worked closely with avionics 
OEM Garmin to incorporate the G5000 
system into the new 525 cockpit. “That 
system knows exactly what aircraft it’s in, 
and is integrated and designed specifically 
for that aircraft, which doesn’t happen 
without working directly with the avionics 
supplier,” he explains.

Reflecting on FBW and the latest avionics 
being a step-change for helicopters, Jayne 

says the technology is doing a lot of the 
processing tasks for pilots that previously 
would have been done by hand.

“That information being displayed lets 
them keep their head up and focus outside 
the cockpit on what’s going on with traffic, 
terrain, obstacles and that sort of thing, 
whereas before they were spending much 
more time looking at dials and gauges,  
and stuck inside. So it provides a safer 
environment for any pilot, no matter what 
their experience level.”

Specialist know-how
One of the benefits of working with Garmin 
is that it possesses an extremely deep 
understanding of how people interact with 
devices and how to simplify data that is 
displayed to users, which translates directly 
into its aerospace applications.

“The best way to look at it is that Bell no 
longer makes any aircraft that has steam 
gauges, so from entry-level 505s all the way 
up to the 525, you now get a glass cockpit 
on every Bell product,” Jayne states. 
“There’s a push across Bell to integrated 
glass cockpits because of the level of 
situational awareness and reduced 
workload they bring, enabling pilots to get 
the job done in the safest way possible.”

The company has introduced cockpit 
error management, an innovative testing 
approach that has shaped its development 
efforts. Lanigan explains that the 

Bell’s Brendan Lanigan notes that the 
integration of fly-by-wire technology into 
the 525 was aided by the OEM’s previous 
experience with tiltrotor aircraft. (Photo: Bell)
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programme tries to anticipate human 
factors errors caused by flight deck design. 

For this, Bell brought together a diverse 
set of pilots with broad experience levels 
and trained them on the aircraft before 
putting them through a range of scenarios in 
a simulator to evaluate how they responded.

“We’ve learned some things on how to 
design the flight deck better so that there’s 
more consistency in the pilot response 
during an emergency situation,” Lanigan 
says. “We are evaluating the cockpit design 
through our customers’ pilots to improve 
that human factors experience before final 
certification and delivery.

“It could be you have two circular dials 
next to each other, so maybe one needs to 
be triangular, so you know intuitively which 
dial is which. It’s getting that extra feedback 
into the loop, and although it is not required 
in the rotorcraft space, we decided to adopt 
this process.”

Touching distance
After a decade of development in close 
consultation with aircraft manufacturers, 
operators and pilots, the innovative 
features of Thales’ FlytX avionics suite  
have come about as a result of listening to 
those groups’ thoughts on what is needed 
in the new generation of cockpits, says 
Marc Gasiglia, senior avionics marketing 
manager for the company. 

The philosophy behind FlytX is that pilots 
should be focused primarily on their 
missions and what is currently happening 
around them, rather than on entering 
information and interpreting data from the 
avionics displays. 

“We created a cockpit designed to be 
used like a domestic tablet, meaning that it 
is completely touchscreen with a large 
15-inch display where you can do all the 
actions and interactions with just one or 
two fingers, and that is something really 
new,” Gasiglia explains. 

Another key feature to help pilots focus 
on what they need to know in the moment is 
the way FlytX displays only the relevant and 
necessary information for the current flight 
phase. An intuitive timeline of the flight is 
provided that links the stage the flight is at 
or approaching and the associated tasks 
that need the pilot’s attention. 

To boost awareness, the system uses 
colour and contrast to present clear alert 

indications, reducing pilot workload and 
enhancing decision-making in emergency 
situations. The touchscreen capability 
enables quick interactions to be made and 
also simplifies decision-making. 

FlytX is designed to connect easily and 
securely with ground operations and 
service providers, such as weather data 
services, as well as with interactive devices 
such as electronic flight bags (EFBs), 
enabling data to be displayed directly on 
the cockpit screen.

“You can dock your EFB anywhere in the 
cockpit and use the application to interact 
the same as any tablet, without an extra 
screen being in the way or distracting 
attention,” Gasiglia highlights. “We protect 
the integrity of the avionics by displaying 
the information coming from the EFB, but it 
is separated in a secure bubble from the 
safety functions of the avionics.”

As an example, he uses the ubiquitous 
Google Maps to illustrate how simply the 
interaction between a tablet and FlytX can 
operate using a mobile network. 

“You can display a Google map on the 
FlytX screen, touch the destination and 
send this point to the flight management 
system, which calculates the course, the 
time, fuel usage and so on,” he explains. “It 
could be an application like Google Maps 
that is very easy to use, but you can 
connect all of the professional applications 
or your own application as well.”

In the 525, Bell has introduced a side-stick controller for 
better cockpit ergonomics. (Photo: Bell)

Another cockpit feature is the integration 
of a synthetic vision system (SVS) which 
gives pilots a clear understanding of the 
environment they are in, resulting in safer 
operations during low-level flight, when 
encountering low-visibility conditions or in 
unfamiliar terrain. “The SVS is a view in 3D 
of the terrain from databases connected  
to the avionics suite, so pilots can see if 
they are in a valley or mountains, as well as 
ground features like roads and cities,” 
Gasiglia says.

Modular approach
Looking both forwards and backwards, 
Thales has designed FlytX to be a retrofit 
option for in-service aircraft, and to be 
easily upgraded as new systems and 
features become available. The compact 
FlytX is around 35% lighter than legacy 
avionics suites and reduces the number of 
line-replaceable units, while OEMs can 
customise the screen appearance, colours 
and views to meet specific operator needs. 

“FlytX is based on a new incremental 
model of avionics where modifications can 
be made or new functionality added so 
OEMs and operators have the capability to 
customise or improve the avionics suite 
during the life of a helicopter,” Gasiglia 
emphasises. “Our integrated modular 
avionics mean we can modify one function 
within the system and not change the whole 
avionics suite.” ▪
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