
Technologies developed  
for discontinued Missions 
like Darwin still benefit 
terrestrial innovations. 
©ESA–Medialab

Alphasat is the largest  
European telecom satellite  

ever built, exceeding 6.6  
tonnes at launch. ©ESA

With astronauts living 
and working aboard 

the International Space 
Station, we are learning  

a great deal about 
creating and testing 

critical systems, 
maintaining efficient 
communications and 

protecting the human 
body during a deep 

space mission. However 
technologies developed 
for astronauts and the 

ISS also help us improve 
our lives on Earth.

Scott Kelly and Samatha Cristoforetti 
working aboard International 

Space Station, April 2015. ©ESA/NASA 

Christer Fuglesang participates in 
third STS-128 spacewalk outside 
the ISS, September 2009. 
©NASA

TRUSTY, NOT RUSTY - PIPELINES OWE A DEBT TO SPACE
How do you spot corrosion among thousands of kilometres of pipeline? Rather than sending out inspectors 
to do laborious spot checks and hope for the best, pipeline owners can now identify which stretches of soil 
are inhabited by corrosion-causing bacteria, and then target those weak spots; all thanks to ESA’s efforts to 
make sure the air in space stations is safe to breathe.
Dutch company Bioclear developed a screening method that could quickly tell astronauts if there was  
a build-up of harmful bacteria in their biological air filters. Thanks to this microbial analysis technology, 
they can now also identify the presence of a bacterial threat in water or soil. This has come in handy for  

 a variety of commercial applications, including ‘biocorrosion’. By analysing  
a sample of water or soil, Bioclear can determine the risk posed to metals 

there; in the case of pipelines, operators can use the technology to 
find the weak spots and focus their inspections on those areas, 

saving time and money.

THE HEAT IS ON
Every morning as steelworkers dress for work they face 
the same problem: there are few heat- and fire-resistant 
underwear options on the market, and none are designed 
for women. Most steelworkers make do with normal 
underwear, which is less than ideal because cotton burns 
easily and retains heat. No garments designed for women are 
available and regular garments fail to provide adequate coverage 
around the chest.
The Swedish ESA Technology Transfer Network broker spotted the problem and realised that materials 
from space suits could provide the answer. Thanks to technology used in space, steelworker’s morning 
routine could soon change. Using Nomex, a highly resistant fabric used in astronauts’ suits, the Swedish 
underwear company Björn Borg has come up with prototypes for modern undergarments designed 
specifically to cope with the extreme conditions of a steel mill.

Protective undergarments prototyped 
by Björn Borg for steel welders.  
©Umbilical Design
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→ SUCCESSFUL TECHNOLOGY TRANSFERS→ TECHNOLOGY TRANSFER ACHIEVEMENTS PLANET HUNTER SHARPENS EYE SURGERY 
Clinic Maastricht found out that their new microscope was not delivering 
the high resolution images it was designed for, making one in five 
sight-saving operations impossible. The culprit turned out to be the 
hospital building itself, which at the very precise levels at which the 
microscope worked, was quivering due to the vibrations caused by the 
wind and passing traffic.
The solution was to use the Hummingbird technology originally 
designed to test Darwin, a potential space observatory made up of 
several telescopes. They had to be very precisely aligned in 
order to resolve planets around other stars. Hummingbird 
senses the tiny vibrations and small actuators push 
the microscope in the opposite direction, effectively 
cancelling the vibration. The latest version will, just 
like the wings of its hovering namesake, beat up 
to 80 times per second to keep the microscope 
steady – a feat of human engineering and a no-
less-impressive feat of nature.

NOT JUST COOL – IT’S A GAS
A new way of storing and producing gas for steering satellites is 
being tested in space by ESA. Originating from Russia’s space 
programme, it uses a combination of solid materials that chemically 
binds gases, the release being controlled with an electrical current. 
This technology has an interesting feature: comparable devices 
like car airbags disgorge very hot gas but this one emits gas at 
ambient temperature. The Dutch company Exxfire is now using this 
space-age ‘cool-gas generator’ to fight fires in sensitive locations, 
like data centres, libraries and petrochemical plants. 
While some competing systems use chemicals or 
aerosols, the pure nitrogen from the cool gas 
generator does not deplete the ozone layer 
or contribute to global warming. The solid 
material remains inside the generator 
and can be recycled and partly reused 
without severe consequences for the 
environment. More applications are 
already in sight, perhaps inflating life 
jackets for jet pilots or feeding oxygen 
masks for medical evacuation teams.

ROBOTS UNDER TEST FOR OIL AND GAS RIG DUTY
Anywhere conditions can be dangerous for humans, it is better to send robots that are 
capable of recognising their situation and making decisions.
The robot Foxiris is competing in the Total oil and gas company’s Autonomous Robot 
for Gas and Oil Sites (ARGOS) Challenge. The idea is to improve safety by performing 
routine, repetitive tasks such as inspections, as well as detecting anomalies, alerting 
operators and intervening in emergencies.
The Foxiris was developed by the Spanish company GMV and is based on ESA’s 

ExoMars rover know-how. It 
carries internal navigation sensors 
and scientific instruments including 
cameras, thermal images, gas sensors and 
microphones. These allow it to inspect and monitor 
pressure dials, valves and level gauges, detect 
hot surfaces, sound alarms and localise gas leaks. 
Because it was developed to cope with extreme space 
environments, it easily meets requirements to work 
in hazardous situations on Earth, such as firefighting, 
nuclear plants and the oil and gas industry.

KEEPING ENERGY CLEAN 
AND THE COUNTRYSIDE QUIET 

The irregular sound produced by the gearbox of  
a wind turbine can be extremely annoying, and 

thus governments regulate these noises very strictly. 
Often, the only way to comply with the regulation is 

to operate the turbine at less than full power, which is 
obviously wasteful. 

The Belgian company Micromega Dynamics found the solution based 
on techniques developed for the Darwin space observatory.  Although 
Darwin was not selected to make it into space, the space simulations 
developed by Micromega came in handy as they set about designing 
an actuator to quieten the wind turbines. By generating a counter-
vibration – with the same size as the vibration producing the shriek, 
but in the opposite direction – the vibration is killed before it reaches 
the surface where it becomes sound. The result is clean energy and  
a clean environment!

Technologies 
developed for 

ESA’s future 
projects can 

already work  
for our society. 
ExoMars Rover. 

©ESA

The Technology Transfer Network of ESA has more than 20 years of experience and has supported over 300 transfers. 
In the period 2013-2016 the Network has grown and the links with the space and the non-space industry have been 
strengthened. By extracting and marketing space technologies, identifying applications for the non-space industry 
and supporting in the mediation, the Network has demonstrated the potential of space solutions.

ESA INTELLECTUAL 
PROPERTY PORTFOLIO
Every year, a vast array of innovative, 
highly sophisticated technologies and 
applications are developed to support 
ESA’s space programmes and to ensure 
that Europe remains at the forefront in 
space exploration. Many of these ESA 
developments result in Intellectual 
Property IP for top-notch technologies, 
helping to keep Europe in the vanguard of 
innovation. ESA makes these IP available 
for commercialisation in non-space fields 
of application, benefiting society as  
a whole.

ESA BROKERS
ESA brokers across ESA Member States work together with 
local industry and national technology-transfer initiatives to 
spin off space technologies into non-space sectors. Leading-
edge technologies developed by ESA and industry to cope with 
the severe challenges in space are often readily available to be 
reused by non-space industry, in solving production problems, 
reduce costs, improve competitiveness or providing new 
products or services for all of us.
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The Success Stories illustrate a variety of 
ways in which ESA-funded programmes 
have led to novel technology being deployed 
in other sectors.Over
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TECHNOLOGY TRANSFER DEMONSTRATOR 
Technology Transfer Demonstrator projects support the transfer of 
space technology to terrestrial applications where there is a strong 
commercial or societal benefit and there is a big technical risk 
that can be eliminated. These projects result in the development 
and testing of new hardware and software which increase the 
likelihood of the core technology being transferred from space to 
ground.

Demonstrator
Projects

Source:  ESA Broker reports 2013 - 2015 generated by Satellite Applications Catapult
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Over

Technology 
Requests

from non-space companies
in 1 year



 → Better Mobile Telephony

 → Cooling for Solar Panels

 → Reliable Drone Operation

 → Smart City Maintenance

 → Observing Earth from 
Aircraft Constellations

 → Detecting Faults in 
Power Systems

 → Safer Offshore Oil 
Platforms

 → Cheaper Maintenance for 
Industrial Kilns

 → Better Insulation for 
Solar Power

 → Pressure Sensors for 
Harsh Environments

 → Better Aircraft 
Structures

 → Miniature Bioreactors

 → Green Power for  
Mobile Communications

→ DEMONSTRATOR PROJECTS Technology Transfer
Demonstrator 
Projects 
2013 - 2015ROCKET MOTOR VIBRATION ANALYSIS 

ALGORITHMS FOR WIND TURBINE 
BLADE MONITORING
 

Cornis SAS demonstrated a system for 
monitoring the health of wind turbines by 
measuring the vibrations they produce, using 
algorithms originally developed to analyse 
rocket motor vibrations. Changes in the 
vibration signature of a turbine can be a sign 
of impending mechanical failure, allowing 
remedial action to be taken before any long-
term damage is done. The system was tried 
out on four actual wind turbines on two 
different sites for periods between three and 
six months, establishing the natural variations 
of the wind turbine properties so that alarm 
thresholds can be set appropriately. Simulated 
failure events were also injected into the 
actual data stream to demonstrate the ability 
to detect faults. 

Urological Implants

URISMA - UROLOGICAL IMPLANTS 
BASED ON SHAPE MEMORY  
ALLOY ACTUATORS
 

Arquimea have produced and tested a new 
concept for an extra-urethral implant, based 
on shape memory alloy, that is designed 
to address urinary incontinence. The space 
inspired SMA technology allows the placement 
of very small mechanical devices into the 
urinary system, avoiding or minimizing invasive 
surgery. An artificial bladder and urethra 
has been constructed to mimic the function 
of human organs and this has been fitted  
with the shape memory alloy implant. The 
system has been equipped with sensors 
to monitor the operation of the system and 
achieve realistic operational conditions. The 
system has been actuated through more 
than 100 cycles without any performance 
degradation.

Smart Agriculture

FIELDSCAN – REAL-TIME MOBILE
PASSIVE MICROWAVE RADIOMETRY
FOR SOIL MOISTURE MONITORING
IN AGRICULTURE

Miramap have installed a passive microwave 
radiometer, developed for remote sensing of 
the Earth from space, on an agricultural vehicle 
and used it to make detailed real-time soil 
moisture measurements. These can be use to 
automatically control the amount of pesticide 
or fertilizer sprayed on the ground. 
The project has resulted in the development 
of a prototype demonstrated in an operational 
environment and ready for further development 
to bring the system to the market. 

Learn more: 
www.esa.int/ttp

ESA Technology Transfer Brokers
accross European countries*

3

Wind Turbine Health

 → Better Algae Growth

 → Better Drone Control

Contact 
& more information:
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→ INNOVATION THROUGH  
   THE TECHNOLOGY 
   TRANSFER NETWORK 

Space is an incredibly hard environment to work in: weightless, airless and daunting temperature 
extremes. The demand for systems that operate reliably for years on end, with no chance of repair, 
presents a perpetual challenge to scientists and engineers. The resulting technologies are in a class 
of their own, offering valuable attributes to non-space markets also.

This report is an overview on the achievements of the Technology Transfer Network of ESA between 
2013 and 2016 in their effort to support the ESA Member States’ space industry to apply their 
technologies in terrestrial industries.

www.spacesolutions.eu

Are you a company looking for the most innovative and cutting-edge space technologies? 
Are you a space company with technology from space programmes that could be applied in terrestrial applications?

The European Space Agency’s Technology Transfer Brokers network offers an extensive support to the space industry through identification and 
exploitation of new market opportunities. Our brokers also facilitate the access to these technologies to non-space industry partners.

Get support from any of our ESA Technology Transfer Brokers across Europe and get your business off the ground by spin-offs from space 
technology, services and solutions.

 → Verhaert (Belgium) - ESA Prime Broker
 → Brimatech (Austria)
 → cesah (Germany)
 → Creaction International (Luxembourg)
 → D’Appolonia (Italy)
 → Instituto Pedro Nunes (IPN) (Portugal)
 → Kinno Consultants (Greece)
 → Prekubator TTO (Norway)
 → Technology Centre ASCR (Czech Republic)
 → KIM (Spain)
 → STFC Innovations (UK)
 → Tech2Market (France)
 → Umbilical Design (Sweden)
 → Verhaert Netherlands  (Netherlands)
 → Tyndall National Insitute (Ireland)

* 2016


