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Hitting deadlines on ground breaking aircraft 

Lisa Airplanes

Meeting the needs of diverse customers

AIM Altitude

Cleaning up space junk with satellite tech

Astroscale

EXPLORING THE BENEFITS OF ADVANCED SIMULATION WITH : 

HOW FEMAP IS USED IN THE
AEROSPACE INDUSTRY

FEMAP IN
AEROSPACE
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isa Airplanes came about in 2004, 
with the ambition of revolutionising 
recreational aviation and inventing 
a new way to travel. Akoya is an 

all-terrain recreational aircraft that can take off 
and land as close as possible to your required 
points of departure and arrival, whether on 
land, water or snow - all while rewriting the 
aeronautics rulebook, no less.

To advance its vision, Lisa Airplanes set aside 
all preconceptions to start afresh and devise a 
genuinely innovative plane. “We started with a 
sheet of blank paper,” recalls Benoit Senellart, 
one of the three founders of Lisa Airplanes. 

“We were disappointed by the light aviation 
offering which, in our eyes, was lacking in terms 
of innovation. In fact, it was by observing racing 
yachts, in particular the Hydroptère, a sailing 
hydrofoil, that the idea came to a head: if a boat 
can fly, why can’t a plane use this technology to 
take off from water?” 

The idea progressed, to fit the plane with 
ailerons that lift the fuselage off the water, 
but without compromising its in-flight 
performance. This concept would lead to one of 
the Akoya’s most striking innovations: seafoils. 

It would take hundreds of configurations 
and tests to develop a wing profile that created 
virtually no drag during the flight phase. In 2011, 
the prototype accomplished its maiden flight 
over Lake Bourget, making it the first seaplane 
in the world to take off from water using this 
technology.

But the team from Lisa Airplanes didn’t stop 
there: they wanted to extend the versatility 
concept to snowy terrain. While the idea 
seemed perfectly natural to Lisa’s founders, 

it represented a steep challenge for its 
engineers. The fitting of skis to the 

landing gear had to be done 

without altering the plane’s other capacities, 
and without requiring any additional handling 
operation for its owner. From the very first 
sketches, a ski-wheel combination, dubbed ski-
in, was designed, allowing the Akoya to go from 
a hard surface to a snow-covered surface in all 
conditions.

Concept to Certification with NX & Femap
For the Akoya, currently being certified and 
just a few months away from its production 
roll-out, Lisa Airplanes chose Femap software 
for simulation from Siemens PLM Software. 
The challenge is considerable: obtaining 
certification within a very short time frame to 
be able to launch serial production and deliver 
the first orders.

“The Akoya falls within the Light Sport Aircraft 
(LSA) category created in the U.S. in 2005 and 
more recently adopted in Europe. Senellart 
explains: “This category lies between ultra-light 
aviation (ULM) and general aviation. Unlike 
ULMs which are approved, LSA planes must be 
certified in Europe by the European Aviation 
Safety Agency (EASA) via a more detailed, more 
complex procedure than that of approval.”

The process used by the Lisa engineers in 
Femap is illustrated by the ski-in assembly, 
located below the plane in the landing gear. The 

initial preprocessing step involves defining the 
model in terms of finite elements, load cases 
and constraints.

The 3D CAD model is imported directly 
into Femap, which offers tools to simplify 
and clean the geometry. For the simulation 
run, the Lisa team uses NX Nastran software. 
For postprocessing, Femap offers a broad 
range of results processing tools to quickly 
and effectively understand the behaviour of 
the analysed system and easily generate the 
simulation reports.

The development and optimisation iterations 
are carried out in Femap. Once the parameters 
have been adjusted, the model is forwarded 
to the CAD team, which makes the necessary 
modifications to the initial design.

The certification phase represents a crucial 
step for the Akoya. “Our aggressive delivery 
schedule means we have to work quickly,” 
explains Senellart. “The Femap solution is easy 
to use, and was very rapidly adopted by our 
users, even those who are non-specialists. We 
successfully developed a method that allows 
us to implement extremely short cycles: two 
weeks between the model’s development in 
Femap and the physical tests on a 1:3 scale 
model. Agility is the key to success.”
lisa-airplanes.com
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Airplanes

Special Report: Femap
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When Lisa Airplanes was looking to certify its ground breaking 

new aircraft in record time and  hit its production deadlines,  

Femap gave it the agility needed. 
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irst-class passengers expect 
elegance and indulgence, and 
commercial airlines attract and 
maintain high-value customers 

with impeccable service. Cabin interiors that 
provide style and comfort for travellers and 
convenience for crew members are an integral 
aspect of service, so when airlines want truly 
distinctive design, they approach AIM Altitude’s 
Premium Cabin Interiors team.

From its roots as a small UK-based coach 
works founded in the early 20th century, AIM 
Altitude is now a global business serving the 
world’s leading airlines. With a reputation 
for thoughtful functionality, over the years 
AIM Altitude has delivered seating, storage 
and socialising solutions that range from 
magnificent splendour to reassuring simplicity.  

A member of AVIC International, the 
company also supplies original equipment 
manufacturers (OEMs), including Boeing and 
Airbus, manufacturers of regional aircraft and 
the UK Ministry of Defence.

From concept to construction
“We are known for delivering the integrity of 
the original concept,” says Colin Thornton, 
group design and engineering director for AIM 
Altitude. “We find a way through the stress and 
material challenges to make highly customised 
premium products that have not been seen on 
aircraft before.

“Customers may want to impress through 
opulent lighting or spectacular shapes 
that require a really innovative approach 
to geometry and weight reduction,” says 
Jeremy Pollard, chief engineer of structures 
for the premium cabin interiors business in 
Bournemouth, UK. “To meet safety and quality 
standards we are registered with OEMs and 
often liaise with them over some aspect of a 
demanding design. In one case, for example, 
Airbus advised us to hang an ornate partition 
from the ceiling rather than add load to the 
floor.”

Leveraging licences across the world
Once AIM Altitude is awarded a contract, 

feasibility work begins so design concepts can 
be validated and images can be presented 
to customers. Most of the FEA focus at AIM 
Altitude is on composite laminates. 

The core and layer of these need to be 
checked for stress and breakage, with the worst-
case scenario being an impact of 9 gravitational 
force (Gs). “We go beyond this standard, usually 
mixing physical testing with FEA,” explains 
Pollard. 

For analysts at AIM Altitude, computer-aided 
design (CAD) data is typically a set of panels of 
varying thicknesses which they must collapse 
down to a midplane in order to create a 2D 
mesh of inspection points and apply material 
properties, constraints and loading conditions. 

Mike Hoey, senior structural engineer, 
explains what was previously a complex, 
manual process, is now quicker, easier and 
accurate thanks to Femap. “ This used to be a 
fiddly manual process, which required the user 
to break up a surface, create a new periphery 
and then regenerate surfaces,” Hoey explains. 

“The best thing about Femap is the built-in 
parasolid engine, which makes this process 
both easy and accurate. It is also quicker to 
bring in any design changes.”

Stability and speed
The FEA engineers agree that Femap provides a 
significant increase in stability. Hoey notes, “Our 
old software used to crash quite often.” Speed is 
another benefit. Hoey explains, “Femap enables 
quicker creation of an FE model. I have just 
completed a model in two days; it would have 
taken me at least a week before.”

This individual user efficiency is translating to 
overall business productivity. “It is taking us 50 
percent less time to create FEA models and it is 
less than a year since we implemented Femap 
in the UK,” reports Pollard. With a 12-hour time 
difference between its sites in the UK and New 
Zealand, AIM Altitude is looking to  derive 
maximum use from a set of 11 licences and 
further push the limits of what it can do.
aimaltitude.com
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When AIM Altitude wanted to consolidate on a single FEA tool, it 

turned to Femap to help its teams in the UK and New Zealand to 

gain new efficiencies in its mission critical simulation work.
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ith the growing interest in 
commercial space development, 
the danger of space “trash” or space 
debris is gaining attention.

There already is much debris in the Earth’s 
atmosphere: more than 20,000 objects 
with a size of 10 cm or more, and more than 
100 million objects that are 1 millimeter or 
smaller. These unmanaged objects represent a 
significant risk, not only for manned missions 
but also for devices such as artificial satellites 

With this challenge facing today’s space 
pioneers, Astroscale was founded in Singapore 
in 2013 with the goal of removing space debris 
to reduce the risk of space development. 
Subsequently, Astroscale Japan Inc. was 
established in Tokyo in February, 2015, as a 
research and development site.

With a staff of 10 engineers, the company is 
taking advantage of the latest technologies to 
conduct efficient technology development, 
including using Femap with NX Nastran 
software .

Astroscale’s Representative Director Miki 
Ito explains, “The purpose of our first satellite, 
called IDEA OSG 1, is to gather debris data. 
We needed software with superior structural 
analysis capabilities in order to develop at a 
speed to reach practical use within two years.”

The starting point for the new satellite was 
research conducted at various universities, 
with the basic technology elements having 
already been established. But there are many 
hurdles to overcome in order to combine those 
technologies for practical use and send them to 
outer space as a satellite. 

In addition, it is no easy matter to get 
everything ready for launch within the short 

time period specified in the project plan.
Physical prototypes and tests are challenging 
for both time and cost reasons, so Astroscale’s 
major weapon is Computer Aided Engineering 
(CAE) using Femap.

Bringing CAE in house
From the initial development, the design itself 
was done in 3D CAD. “The CAE was previously 
outsourced,” says Yuta Araki, an Astroscale 
engineer. “However, because the costs kept 
increasing and we considered this a key 
technology for development, we decided to set 
up an in-house analysis environment. 

We installed Femap with NX Nastran. Femap 
and Nastran are tools with a long track record in 
the aerospace industry, and we were aware of 
their high reliability. We decided to implement 
the software without hesitation, because it 
suited our purpose.”

Araki also comments that. “The use of 
Femap satisfies complex analysis needs, and 
more importantly, I feel that its ease of use is 
amazing. I have used various types of structural 
analysis software tools in the past, but Femap is 
especially easy to use and extremely helpful.”

Meshing helps speed development
Before operating in the harsh environment of 
space, an artificial satellite is first subjected to 
massive acceleration and vibration during the 
rocket’s launch. CAE is essential for evaluating 
performance under launch conditions.

To prevent the satellite from resonating 
with the vibrations during launch, engineers 
must increase the natural frequency of each 
component, in addition to reducing the weight 
and equipping it with the required strength.

Astroscale’s challenge is to create the optimal 
design in an extremely limited time frame while 
complying with regulations and balancing 
conflicts between strength, weight, and natural 
frequency. “Directly analysing a 3D CAD 
solid model requires significant calculation 
resources,”  Araki says. 

“For the current satellite analysis model, the 
large sections are modelled with shell elements, 
while solid elements are only used for sections 
that require complex shapes. The analysis 
model includes approximately 100,000 
node points, but at this scale even the typical 
engineering workstation can produce results at 
extremely high speeds.”

CAE is crucial to success
Structural analysis and simulation are crucial 
to Astroscale, and the company plans to pursue 
analysis technology aggressively. “Mastering 
structural analysis may further condense the 
development process,” says Araki. 

Astroscale is attempting to use data from 
testing to update the analysis model to  yield 
additional efficiencies in the future. “We must 
create three actual models with different roles 
by the launch of the artificial satellite,” says Ito.

 “There is the structural model, the 
engineering model and, finally, the flight 
model. However, it may be possible to trim 
the structural model as we investigate the 
structural analysis. If we can trim the structural 
model, then there is a chance to reduce the 
two-and-a-half year development period by six 
months. This would have an extremely large 
impact on reducing the cost.”.
astroscale.com
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Space debris is a significant risk for future off planet endevours. 

Tokyo’s Astroscale is looking to help with the clean up with its  

revolutionary satellite technology.

Femap is part of Siemens PLM Software’s Simcenter portfolio which uniquely combines 
system simulation, 3D CAE and test to help you predict performance across all critical attributes 
earlier and throughout the entire product lifecycle.

TRY FEMAP
siemens.com/plm/free-femap

BUY FEMAP
siemens.com/plm/buy-femap
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