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A world full of innovative 
possibilities

Space has become part and parcel 
of our daily lives. Still, for many 
an outsider the world of space is a 
world of its own, inaccessible. This is 
a pity because how can we tell these 
same outsiders, and I refer first and 
foremost to entrepreneurs, that the 
technology and expertise space has 
to offer can be an attractive terres-
trial proposition, too?
So I am very pleased that the Euro-
pean Space Agency (ESA), the Ne-
therlands Space Office (NSO) and the 
Netherlands Society for Aerospace 
(NVR) have decided to devote a spe-
cial edition to technology transfer and 

‘spin-off’ [1]. This offers an opportu-
nity to show that entrepreneurs, from 
SME to multinational, can successfully 
use the technology and expertise that 
is available within the space industry. 
This tends to involve components, 
equipment and materials but also, 
more recently, software and project 
approaches that can be used to en-
hance different terrestrial projects.
This issue is not just a collection of 
success stories. I have chosen to 
highlight a number of special as-
pects of space through interviews. 
Aspects like ‘lightweight and 
strong’, ‘safe and reliable’, ‘sensitive 

and precise’ as well as ‘planetary 
research’, ‘Earth observation’ and 
‘satellite navigation’. The interviews 
reveal people from different back-
grounds: the space industry, the sci-
entific community and the business 
world. In my view, this presents a 
well-balanced picture of the possibi-
lities of technology transfer and the 
tangible examples provided in this 
special issue affirm the broader com-
mercial appeal of the technology 
and expertise of the space industry. 
One should also put this into per-
spective, however, since experience 
has shown that such spin-offs tend 

Len van der Wal, editor
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not to get off the ground without 
incentives. The ‘distance’ between 
the space industry and its terrestrial 
counterpart is often too great, so to 
nudge entrepreneurs towards the 
fascinating world of space, ESA, and 
NSO have created various tools to 
encourage this technology transfer 
(see below).
I hope that this special issue will land 
on the desks of interested entrepre-
neurs and inspire them to make use 
of the range of possibilities that the 
space industry has to offer them. 
The same applies to readers from 
within the space industry itself. My 

Dutch Technology Transfer 
Programme (DTTP) 
This programme provides engineering and fi-
nancial support for companies in finding terres-
trial applications for space technology by, for in-
stance, carrying out feasibility studies for which 
part of the costs are reimbursed.

Contact: len.vanderwal@tno.nl

Space-MATCH 
In this knowledge market Dutch SMEs can learn 
about the special technologies developed by 
Dutch and European space industry companies. 
Space-MATCH is part of the DTTP and is orga-
nised annually at ESA/ESTEC in Noordwijk. 

Contact: len.vanderwal@tno.nl 

ESA Business Incubation Cen-
tre (ESA-BIC) Noordwijk
This centre supports new entrepreneurs that 
are looking to build a flourishing company using 
space industry knowledge. Starters form all ESA 
member states are welcome. ESA-BIC Noord-
wijk is located close to ESA/ESTEC. 

Contact: niels.eldering@esa.int

call to them is to think about spin-
off opportunities at an early stage 
and where they do see commercial 
possibilities to come to us for help 
and support. That will only benefit 
the innovative capacity of both the 
Dutch and European markets. 

Reference
1 In October 2009 a thematic issue of ‘Ruimte-

vaart’, the Dutch magazine of the Netherlands 
Society for Aerospace (NVR), was devoted 
entirely to technology transfer and ‘spin-off’. 
This English edition, with approval from the 
NVR, is based on a translation of this issue.
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A growth market for new and 
established entrepreneurs

Niels Eldering, Ron Overgoor and Eric le Gras

ESA and Noordwijk municipality invest in space industry spin-off 

Space meets business in Noordwijk. The Business Incubation Centre at ESTEC, ESA’s European 
Space Research and Technology Centre, is where new entrepreneurs hope to build a flourishing 
new company using space industry knowledge. In addition to the ESTEC site, a business park is 
being developed by the Noordwijk municipality where entrepreneurs will be able to benefit from 
the proximity of ESTEC. Technology from the space industry is at the dawn of a breakthrough and 
the market for it is growing.
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The new premises of Decos have a real spacecraft feel on both the outside and the inside. 
[Decos]

'Space to Business'; the logo of the ESA 
Business Incubation Centre is crystal clear. 
[ESA TTPO] 

The ESA Business Incubation Centre will be accomodated in the European Space Innovation 
Centre (ESIC), a building that offers starters plenty of special facilities and a definite eye-cat-
cher at the Space Business Park. [NL development] 

A wide corridor with mainly closed 
doors right and left is what you 
are likely to see as you enter the 
Business Incubation Centre of ESA 
(ESA-BIC). But knock on one of tho-
se doors and you walk in to a very 
different world: one or more new 
entrepreneurs, casually dressed, 
tapping on keyboards, equipment 
buzzing and jingling, discussions 
about technical issues, nearly al-
ways in English, and money being 
earned.
Niels Eldering is Technology Trans-
fer Officer at ESA but he is likely to 
be found somewhere in the incu-
bator offering advice to these new 
entrepreneurs. ESA-BIC, he says, is 
not just a corridor with rooms full 
of knowledge on either side.  “We 
have much more to offer. To start 
with, the proximity of ESTEC. Star-
ters from all ESA member states 
are welcome and can make use of 
the technical facilities, such as the 
equipment for rapid prototyping 
and the test facilities. I can also 
put them in touch with the people 
at ESTEC, top scientists that have 
full schedules but who are always 
able to free up time to advise the 
starters at ESA-BIC.”  

Hundred million 
Next to Eldering sits Ron Overgoor. 
His Noordwijk municipality busi-
ness card states that he is Director 
of the Space Business Park. As the 
location of ESTEC, the municipality 
of Noordwijk has a keen eye on the 
economic potential of the know-
ledge that has been assembled 
there at the edge of the dunes.
Overgoor: “I collaborated on a re-
port about the economic significan-
ce of ESTEC for the Netherlands. 
It turned out to be considerable, 
currently several hundred million 
and set to rise because the space 
technology spin-off is now starting 
to get off the ground.’’
Eldering echoes this sentiment: 
“Ron is a little bit modest. It is al-
ready off the ground but we haven’t 



8 Spin-off, April 2010

yet realised how much. Just think 
about satellite applications for 
telecommunication, television and 
navigation. The results of spin-offs 
can be seen in practice everywhere, 
like the improvements in airbags 
through pyrotechnics. In the me-
dical sector the insertion of tubes 
in the aorta based on the memory 
metal used in space is another nice 
example. These are space techno-
logy applications that are impor-
tant in both economic and social 
terms but since they have become 
so matter-of-fact, we often fail to 
realise where they come from.”
Noordwijk municipality has in any 
case reserved fifteen hectares for 
a business park immediately adja-
cent to the ESTEC site and inten-
ded for companies that will make 
use of space technology. Overgoor: 
“Part of the site is for possible ex-
pansion by ESTEC but the rest we 
have divided into plots for high-
tech companies active in the space 
industry. Companies that use space 
technology but are located else-
where can also come here or open 
a branch while the ESA-BIC starters 
no longer have to leave the region 
once they start to grow.” 

International 
Eldering explains: “Our new entre-
preneurs are internationally orien-
ted – their companies are registered 
in the Netherlands but if we can’t 
offer them something they need, 
they will look elsewhere, which 
would be a real shame because 
these are companies with a lot of 
potential. So we are very keen to 
see a European Space Innovation 
Centre (ESIC), a special building 
that offers starters facilities, at the 
business park, a perfect location for 
ESA-BIC to accommodate them.” 
The ESIC also offers accommoda-
tion for companies with a number 
of employees. Overgoor: “This 
provides for those at the stage 
between starters and companies 
looking to buy their own premises. 
In the ESIC starters can continue to 
use the facilities of ESTEC as well as 
the joint promotion or marketing 
services and the support of an ac-
countant or a notary.” 

Financing 
Rabobank Bollenstreek is also in-
terested. Eldering: “That’s a nice 
development. Contributions from 
ESA and the Ministry of Economic 
Affairs means that ESA-BIC can help 
fund starters up to 50,000 euros. 
But at the very early stage more is 
needed because a new entrepreneur 
has to make the step to the market 
and an investor, which is why we are 
happy to have regional partners like 
Rabobank. During the incubation 
stage, we also help in the mediation 
between starter and investor through 
investment readiness training and 
the ESA Investment Forum, a mar-
ketplace for investor and starter.”

ESA-BIC in Noordwijk has helped 
48 new entrepreneurs since 2004. A 
starter has a year or two in the centre 
and the current crop of twelve star-
ters, chosen after a tough selection 
round, is highly promising. Eldering: 
“Among our starters are increasingly 
more companies that target satel-
lite navigation and others, like Mi-
ramap, that use a sensor developed 
for space to inspect the moisture of 
dykes. We also have a company that 
supplies computer programs that 
monitor drilling platforms in much 
the same way as the satellites and 
components of the International 
Space Station are monitored. Ano-
ther company, Jaqar Concurrent 

Taking part in a real car race
Racing in a real Formula 1 car in real-time. It’s the dream of many a 
boy, and many adults too. Satellite navigation and rapid transfer and 
processing of the telemetric data of moving objects make this technically 
possible. The company iOpener is going to commercialise the idea as a 
computer game.
iOpener is currently located in Delft and Aachen, and is getting start-up 
capital from ESA-BIC in Noordwijk where it was for six years. ESA-BIC 
is also providing technical support through ESTEC experts. The German 
investor Triangle thought the idea was so promising that it is investing 
4.1 million euros to participate in this young company. The Swedish game 
developer SimBin has already started cooperating with iOpener, which is 
working hard on introducing the product that sees a blurring of the line 
between game and reality.

Driving a car in a real race: iOpener will make this possible in a commercially available 
computer game. [iOpener]



9Spin-off, April 2010

Technostarter EstrellaSat developed technology to remotely monitor the gigantic trucks that 
transport ore in open mines. [Caterpillar]

Start-up company Jaqar Concurrent Design Services demonstrates that design methodolo-
gies for spacecraft can also be used in terrestial sectors like 'Oil & Gas'.

Design Services, has made use of 
the methodology behind the design 
of spacecraft in the building and 
construction sector.”
However, despite all that techno-
logy, it is the person-to-person 
contact that is a particular feature 
of the ESA-BIC. A chat at the coffee 
machine or during lunch sees ideas 
generated and cooperation galva-
nised. Eldering shows a photo of the 
corridor of the centre, with a server 
cable running from one side to the 
other: “That was a test, cooperation 
between two starters.” 

Open mining 
That cooperation started with 
EstrellaSat, a system to better 
manage the gigantic trucks that 
transport ore in open mines: “Those 
trucks are expensive and if you can 
ensure that they don’t stand still, 
then you will reduce costs signifi-
cantly. So the system monitors the 
maintenance status in real-time and 
ensures that repairs are performed 
in good time.”
On the other side of the corridor 
is Eatops, the company that can 
monitor oil platforms. Cooperation 
between the two was just waiting 
to happen, says Eldering: “Hence 
the cable. In the meantime, other 
starters of the centre have become 
involved in the project. In addition 
to Eatops, which is also making a 
visual representation of the trucks, 
the starter Bliin reveals the loca-
tion and activity of the truck using 
a speech balloon on Google Earth. It 
is a system that is actually intended 
as a platform for social networking 
in which people can tell each other 
on-line where they are and what 
they are doing, but it also works for 
trucks.” These are just a couple of 
examples, says Eldering: “But they 
are examples that demonstrate 
what the possibilities are. We can 
also put starters in touch with 
colleagues in the other two ESA 
incubation centres in Germany and 
Italy. Space technology spin-off has 
a good future ahead of it.” 
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Terahertz radiation
More than a nice promise

Jos Corver, Henk van der Linden, Paul Planken and Eric le Gras

Terahertz radiation penetrates many substances making it suitable for the detection of explosives, 
for instance, the remote identification of gas cloud composition or quality control of food or drugs 
without causing damage to the packaging. Terahertz radiation is used extensively in astronomy 
and this accumulated knowledge can be used on Earth. The contacts are still at a very early stage: 
“Space was pretty exotic for us.”

Herschel, ESA's infrared observatory, was launched on 14 May 2009. Since infrared can penetrate 
deep into regions where star formation takes place, Herschel will give us an unprecedented look into 
the universe. [ESA] 
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Picture of a leaf based on phase variations at 1,552 Terahertz. The 
contour of double-sided cellotape is much more clearly visible. 
[Paul Panken, TU Delft]

Picture of a leaf based on amplitude variations at 1,552 Terahertz. 
On the upper part of the leaf is the contour of double-sided cello-
tape is vaguely visible. [Paul Planken, TU Delft]

Far Infrared 
In the space industry technicians 
and researchers talk of radiation 
in the Far Infrared. The scientific 
research satellite launched into 
orbit by ESA, Herschel, contains an 
instrument produced by the Dutch 
space organisation SRON. It is 
called HIFI, ‘Heterodyne Instrument 
for the Far Infrared’. HIFI will be sear-
ching space for water and traces of 
the earliest origins of the universe. 
Terahertz radiation is a particularly 
suitable aid in this search since it can 
generate information about many of 
the characteristic phenomena that 
occurred during that period, like the 
formation of the first galaxies. Using 
highly sensitive detectors HIFI can 
capture signals from the very begin-
nings of the universe.
The knowledge accumulated in 
scientific space research is partly 
the reason for the recent interest 
in Terahertz, says Henk van der Lin-
den, responsible for the Enginee-
ring Division at SRON as well as for 
technology transfer: “In the space 
industry you look for the best of the 
best in precision and reliability. We 
want to get every smidgeon we can 
and equipment that fails to func-
tion as it should cannot be easily 

replaced. Such requirements and 
focus on quality make for terrestrial 
opportunities.” 

Catalogue 
Nonetheless, Terahertz technology 
does not seem to be making much 
headway in terrestrial applications. 
The market, industry in the first 
place, is not very open to the possi-
bilities. “That’s because of the stage 
we are at,” says Van der Linden. 
“There are still too few examples 
of successful Terahertz systems. 
We need a catalogue of possible 
applications and a comparison with 
other technologies. But Paul is right 
when he says there is interest. And 
that’s something we have to use.”
Senior scientist Jos Corver of IMA 
Edwards in Dongen is investigating 
Terahertz applications for the phar-
maceutical industry: “Our company 
manufactures complete packaging 
systems for the pharmaceutical 
industry. Industrial freeze dryers for 
this sector are our main product.” 
Corver got in touch with Planken via 
a European consortium (Teranova) 
and the two have been cooperating 
ever since. Planken: “Jos can link 
technologies and he knows the 
market. Not that we work directly 

Considered from a human stand-
point, the field of Terahertz radiation 
is at the far end of infrared, a radia-
tion type that can penetrate deep 
into substances and is only arrested 
by metals and water. Compared to X-
rays, Terahertz radiation is harmless, 
making it both unique and highly 
usable. Paint, gas clouds, clothing 
and much more, Terahertz radiation 
allows you to look right through.
In fact, this is nothing new as such, 
says Paul Planken, Antoni van 
Leeuwenhoek professor at the TU 
Delft and a specialist in Terahertz 
radiation: “In the 1970s in Germany 
images were already being made 
using Terahertz radiation but little 
was done with this. Only later did 
major companies like the American 
AT&T become interested and take 
the research seriously.”
Terahertz gained momentum 
through the development of new 
sources and detectors and what also 
helped, admits Planken, is a change 
in name: “We used to speak about 
radiation in the far infrared zone, 
a name with a bit of an outmoded 
image, but since we introduced 
Terahertz, the situation has impro-
ved. It is evidently a name with a 
sexier appeal.” 
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Terahertz recordings of a hole in polystyrene foam, filled with 
a small amount of methyl fluoride (CH3F). It is clear to see how 
the methyl fluoride slowly spreads in the polystyrene foam. 
[Paul Planken, TU Delft]

to get a medicine approved: “The 
government regards constant 
quality assurance as crucial. If that 
can be guaranteed, a medicine can 
get onto the market faster. And 
Terahertz has something to offer 
there.” 

Sources and detectors 
Planken, Van der Linden and Corver 
come up with a list of the possibilities 
of Terahertz technology. Planken: 
“But first I want to distinguish two 
methods of use. You have methods 
to produce images and you have 
methods to detect the presence of 
a particular substance. My research 
group in Delft works on both, es-
pecially ways of developing new 
sources and detectors that are less 
sensitive to background radiation.”
Those new developments must be 
able to make Terahertz ripe for the 
market. Schiphol already works with 
detection equipment that uses Tera-
hertz radiation to detect explosives 
and ceramic weapons, thereby sup-
plementing the gates that can only 
detect metal. Planken: “The United 
States invests a lot in such systems, 
so the results should be visible there 
quite soon.”
Van der Linden refers to the mea-
surement of moisture in powders 
during the industrial drying process 
as a real possibility. Planken is cur-
rently engaged in a project with Joris 
Dik of the Material Sciences faculty 

This graph reveals the absorption spectra of Terahertz for two diffe-
rent 'folding shapes' of freeze-dried Mannitol. The spectral differen-
ces are clearly observable. [Jos Corver, IMA Edwards]

for this as scientists but it does give 
us focus.” And Corver: “It’s great 
working with Paul because he con-
siders the needs of industry as op-
portunities.” 

Inspection 
According to Corver, the pharma-
ceutical industry had a considerable 
need for methods to continually 
monitor the drug production pro-
cess: “Pharmacists want to identify 
as accurately as possible the pro-
cess between production and use 
by the patient. Terahertz techno-
logy can penetrate the packaging 
right through to the drug itself so 

this is really suitable.” IMA Edwards 
already has taken out a patent on 
such an inspection system.
Terahertz also helps to boost the 
quality of drugs in another way. 
During the freeze-drying process 
the molecules of the active sub-
stance fold and by administering 
water they can, depending on the 
circumstances, unfold in a variety 
of ways. Corver: “That may affect 
their efficacy and so the industry 
wants to know all about this. In-
spection using Terahertz radiation 
is probably an excellent option for 
this.” The same radiation also shor-
tens the long procedure necessary 

TEOS brings the market and 
knowledge together

TEOS is the acronym for Terahertz Electronic Optical Systems, a Dutch 
platform that links institutions that have knowledge of Terahertz to 
market players. The members of TEOS keep each other up to date on 
market needs and so help to provide direction for research. 
TEOS is not a discourse club, says professor Paul Planken: “It concerns 
tangible projects to which we as researchers can contribute.” Space 
industry input comes from, among others, SRON whose Henk van der 
Linden is pleased that TNO, TU Delft and SRON took the initiative to get 
such a platform off the ground: “TEOS is a counter for companies that 
have an interest in Terahertz and helps us to get in touch with companies.” 
Jos Corver of IMA Edwards also sees the value of TEOS: “I often talk with 
R&D people from large companies and listen to what they need. I pass 
their questions on to the platform and the research institutes take them 
further.” 
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This photo shows the inside of an industrial pharmaceutical freeze drier that is able to process 
a product in 90,000 bottles per batch. Such a batch represents a value of several tens of mil-
lions of euros, so safeguarding the process and the reliability of the equipment is absolutely 
vital. [IMA Edwards]

One of the first spectra of Herschel/HIFI shows which processes 
occur deep inside a large molecular cloud. Massive, newly formed 
stars  illuminate large molecules in the cloud (shown in green). HIFI 
is able to study the area around this star formation in detail. That 
area is magnified below right. [ESA and SRON]

M74 is a spiral shaped galaxy some 24 million light years from Earth 
in the constellation Pisces. Compared to NASA's Spitzer Space Te-
lescope, this clearly represents a great leap forward in the study of 
heavenly bodies in the far infrared. [NASA en ESA]

at TU Delft, in which Terahertz radia-
tion makes the painted over parts of 
a painting visible: “Painters that are 
not satisfied with what they have 
painted may paint over the original. 
We are able to see through the top 
layer of paint and check whether 
there is anything beneath. We are 
searching for hidden Rembrandts or 
van Goghs, no more and no less.” 

Aircraft 
That puts Van der Linden in mind of 
another application: “The top coat 
of an aircraft can come loose, which 
is why aircraft are stripped and 
repainted every three years. But if 
Terahertz can show that the paint is 
not yet coming loose, you can rule 
out superfluous maintenance and 
save costs.” Planken adds: “At the 
Aerospace Engineering faculty at 
TU Delft we are working on a sys-
tem that tries to reveal defects in 
composites.” Van der Linden chips 
in: “That’s something you can also 
do for polyester yachts. The fibres 
beneath the paint layer can absorb 
moisture and you can use Terahertz 
radiation to detect that.” And Cor-
ver: “An interesting application is 
also that you can test the quality of 
packaged food without having to 
open the packaging.”
Plenty of possibilities, then, but you 
can ask yourself whether this space 
industry knowledge is being ade-
quately utilised.

Planken: “Not so long ago space was 
a rather exotic notion in my field. 
But that’s changing now.” And Van 
der Linden points out: “In the space 
industry Terahertz technology was 
specifically geared to this field but 
now we are witnessing a merging 
process. That benefits everyone: 
industry, SME, research institutions 
and universities. It also clarifies the 
situation for institutions that pro-
vide funding and so our knowledge 

can be made useful to industry. That 
funding can be used for making pro-
totypes, for instance, which demon-
strate that Terahertz technology is 
more than just an empty promise.” 
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MYLAPS
Space technology helps elite and amateur sportsmen

Bas van Rens, Raymond Perin and Eric le Gras

Elite sportsmen and women, coaches and jury members require a constant flow of information 
during the course of a competition or match. Amateurs are also keen to find out about their 
performance. The Dutch MYLAPS, with branches in the US, Australia and Japan, uses space 
technology to deliver this information in real-time and online, enabling sportsmen and women 
along with their coaches to analyse matches, competitions and training sessions.

beach with several business 
guests unable to tell them 
anything about how the 
race was progressing. 
Even when the first cata-
marans crossed the finish 
line, the complicated 
handicap system made 
it impossible to say who 
the winner was.”
So Straathof got toge-
ther with a polytech-
nic and commercial 
partner to develop a 
small unit the size 
of a shoebox that 
the catamarans 
could take aboard 
to keep track of 
their positions. 
The sailors were 
not all that happy 
in the beginning 
since the unit was 
heavy and awk-
ward. Perin: “That 
changed after it was 
used in a subsequent 
Round Texel race. A cou-
ple of competitors were dis-
qualified when they were 
deemed to have entered 
conservation waters.

The MYLAPS Tracker is roughly the size of a mobile phone. 
[MYLAPS]

“They’re gone, and that’s exactly 
the problem with sailing.” Project 
manager for hardware, Raymond 
Perin of MYLAPS, a company that 
uses space technology, among 
other things, to determine location 
and timekeeping at sports events, 
looks out over the IJssel Lake at Me-
demblik: “Plenty of sailing dinghies 
around but the Lemsteraken have 
disappeared over the horizon.”
And it is for those Lemsteraken, the 
traditional flat-bottomed boats, 
that the Watersports Association 
organised a competition with one of 
the association’s assistants sitting 
in the Buys harbour of Medemblik 
behind a computer screen that 
reveals boat-like figures, which are 
the positions of the participating 
Lemsteraken. But out there on the 
IJssel Lake you see nothing. 

Race progress
It’s a problem faced by many a sai-
ling event, says Perin: “It’s where 
our company got started. A decade 
or so ago founder Paul Straathof 
was working at the Cisco Systems 
internet company that sponsored 
the Round Texel race for catama-
rans. There was plenty to see at the 
start and then there he stood on the 
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The software of MYLAPS ensures an extremely complete and informative picture of the event in real-time. [MYLAPS]

 Those competitors wanted to know 
if indeed that had been the case 
and showed immediate interest 
in the data from the GPS tracking 
system.”
But the market was not yet ripe for 
the system and Straathof broke off 
development temporarily. Five years 
ago he restarted after standing at 
the finish of the Tour de France sta-
ge at the top of Alpe d’Huez. There 
he met a French entrepreneur that 
made 3D visualisations for ESA and 
used the same method to bring the 
Tour stages on television. There was 
a timing system for the Tour but not 
tracking of the positions of the indi-
vidual cyclists. The French entrepre-
neur saw prospects in cooperation.
Perin: “Straathof thus got in touch 
with the Business Incubation Cen-
tre of ESA (ESA-BIC) and establish 
Sport-Track, a company taken over 
in 2006 by ChampionChip that, in 
turn, merged in 2008 with AMB i.t., 
a company specialising in extremely 
precise time-keeping, particularly in 
motor sports. Quite complicated, 
which is why we opted for the name 
MYLAPS. Quite a bit clearer.”
Sport-Track, the company where it 

all started, received a lot of support 
in the initial phase from ESA-BIC: 
“In engineering terms, for the GPS 
technology and satellite communi-
cation, particularly from ESA itself. 
But ESA-BIC offered a lot also from 
the business side of things, like mar-
keting. ESA organises the annual 
ESA Investment Forum, a confe-
rence where potential investors can 
get to know new companies within 
ESA-BIC. That makes an impression 
and considerably eases the process 
of making contacts.” 

Tracker 
Perin puts the MYLAPS Tracker on 
the table: “That’s what it’s all about. 
It’s been developed specially for 
sailing. It is watertight and cannot 
be opened, thus preventing fraud. 
Runners and cyclists can also use it, 
especially amateurs that want to let 
the home front know where they 
are in real-time. For the elite, it’s still 
too heavy.”
The Tracker looks like a mobile pho-
ne at first glance. Perin: “In principle, 
you can also use a mobile phone 
for positioning. The difference lies 
largely in the battery lifetime, which 

for a mobile phone is certainly not 
sufficient for a sailing race. Our Trac-
ker is also more precise.” 

Result 
Perin turns on his computer: “Here 
you can see the current positions 
of the Lemsteraken en route to 
the Friesian coast. I also have older 
pictures of the speed-surfing world 
championships. That’s a surfboard 
with a sail or kite and the idea is to 
cover 500 metres as fast as possi-
ble. A really fast sport in which the 
timing was done with video pictures 
and that was really slow. First ha-
ving to make and compare all the 
pictures before the result is known. 
It took hours. We equip the start and 
finish with a Tracker and the surfers 
also wear one. Now they can see 
immediately on a display when they 
finish what their speed was and 
where they ranked.
MYLAPS performs similar readings 
for surf-skiing, a sport that is popu-
lar in South Africa, as well as rowing 
and canoeing: “We also make the 
sport safer. If a boat fails to finish, 
our Tracker can locate it and that 
helps in the search.” 
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False start 
Back to the Lemsteraken. The tra-
ditional observation system is no 
longer necessary, says Perin: “Two 
race committees stood to check 
the validity of the start. But they 
did not catch everything, such as a 
false start made by one boat hiding 
behind the sail of another. Now we 
know the position of the boats to 
an accuracy of twenty centimetres. 
False starts are easier to detect, the 
routes of all the sailors are moni-
tored and the time-keeping at the 
finish is very precise. After the race, 
the competitors can even compare 
the tactics of their rivals with their 
own and thus learn.” 

Cycle racing
In the meantime, the tests for cycle 
racing continue. MYLAPS perfor-
med a couple of experiments during 
the Tour de France and a few other 
key races. Whether the MYLAPS 
tracking system is likely to be used 
comprehensively in the Tour de 
France Perin doesn’t know: “The 
Tour executives are interested but 
there are strings attached, of course. 
 

Director Bas van Rens: “Great belief in 
the commercial success of our Trackers”
“In many sports like running or inline speed skating the participants 
have no idea of their speed,” says MYLAPS director Bas van Rens. “Not 
surprising really given that their position relative to the other competitors 
during a race is more important. If you are in front, you win and that’s 
what counts.”
But apart from motor sports, competitors spend much more time 
training than in the event itself. And during training it is important to 
know what your speed is. Van Rens: “We can give the elite competitors 
online information about their performance during training and that is 
important in the training regime. But the best opportunities lie with the 
amateurs that want to know how they are performing and can analyse 
their performance on a computer at home.”
Van Rens likes to cycle in the Alps: “I can check how well or badly it’s going 
and my wife can monitor online where I am and so adjust her plans for 
the rest of the day accordingly. There’s an increasing need for that kind 
of information nowadays and so we have great belief in the commercial 
success of our Trackers.”

Spectators during the North Sea Regatta in 2009 take a keen interest in the race using MYLAPS. [MYLAPS]

That is due, in part, to the fact that 
the data will appear on Internet and 
create a second information system 
parallel to the television pictures. 
We’ll have to wait and see what 
comes of it.”
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Cool gas generators
From a good idea to a profitable product

Berry Sanders, Jacques Smolenaars, Edwin Vermeulen and Eric le Gras

Cool gas generators can produce gases from solids at room temperature. The method was 
developed in Russia in the 1990s and TNO further improved the technology, in part for space 
applications. These improved generators can be used in terrestrial applications, such as inflating 
life rafts or emergency slides or, in combination with a fuel cell, as a back-up system for GSM 
masts. But how do you make a space technology application into commercial terrestrial products?

Rough draft of the cool oxygen generator for medical applications. [TNO]
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That is quite an amount but with 
the emergence of hydrogen as an 
energy carrier, for cars for instance, 
demand may increase considerably. 
Smolenaars: “So we will have to be 
smart in how we respond. Hydro-
gen in its gaseous form is difficult to 
compress and distribution is expen-
sive. So at HyGear we make small 
generators that produce hydrogen 
in situ at plants or filling stations. 
When Berry told us about cool gas 
generators that work on the basis 
of a solid and can produce pure 
gas at room temperature, even in 
a manageable format, we became 
interested at once.” 

Ignition 
APP was created some twenty 
years ago as a joint venture of Stork 
and TNO, and supplies hot gas ge-

nerators for engine ignition for the 
European Ariane and Vega rockets. 
The company employs some thirty 
people at present. Vermeulen: “In 
contrast to Jacques’ company we 
don’t work for a single market with 
many customers. Our market is very 
small indeed – there are not many 
rocket manufacturers around. We 
are therefore looking for diversifica-
tion for our product package, where 
we can make use of our rocket 
engine knowledge. So we received 
interest in the cool gas generator 
as a supplier of hydrogen, nitrogen, 
carbon dioxide and oxygen.”
Vermeulen thinks there are inte-
resting applications for cool gas 
generators in space: “You can use 
cool gas generators that produce 
nitrogen to adjust or direct satellite 
position or to unfold solar panels. 

The cool gas generators in the Proba 2 satellite weigh two hundred grams and produce forty 
litres of gas. They were developed and built in cooperation with Bradford Engineering and 
already incorporated in 2005. [Bradford Engineering]

Around the table sit two entre-
preneurs, Jacques Smolenaars of 
HyGear BV in Arnhem and Edwin 
Vermeulen of Aerospace Propulsion 
Products BV (APP) in Klundert plus 
TNO business developer,  Berry San-
ders from TNO Defence, Security 
and Safety. They’ve got together to 
discuss the future of cool gas gene-
rators as a provider of pure gases. A 
rosy future they agree but they are 
also down-to-earth. Transforming a 
good idea into a profitable product 
is no easy matter.
Smolenaars is responsible for busi-
ness development among other 
things at HyGear: “We employ 45 
people and supply systems that 
recover hydrogen from natural gas. 
That hydrogen is then used by the 
glass and metal industry, in the 
production of semi-conductors  and 
even in the food industry in the ma-
nufacture of butter. Annual world 
production runs up to 45 million 
tonnes.”
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You could even use them to inflate 
a large airbag to absorb the impact 
of a spacecraft landing on another 
planet. The benefits of their use in 
space are evident. Cool gas genera-
tors are relatively small and require 
no special provisions because the 
gas is not compressed. Small lunar 
power plants are another possibility, 
which would bring the exploration of 
mineral resources that bit closer.” 

Locomotive 
Smolenaars expresses an immediate 
interest: “Interesting. It could even 
be an application for the ready-ma-
de systems we will be producing.” 
Sanders smiles as he hears the sug-
gestion. He sees his work mainly as 
bringing people and initiatives toge-
ther: “TNO’s technical knowledge is 
where it should be, you can be sure 
of that. When I started this job, I 
thought that would suffice but now 
I look at a broader picture. Compare 
me with a locomotive in a shunting 
yard. I collect the wagons containing 
knowledge of technology, business 
plans, organisation of enterprises, 

production and marketing and sales 
and more. Together they have to 
form the train to make the techno-
logy spin-off from space technology 
ready for the marketplace. On your 
own, you won’t succeed.”
There are plenty of space techno-
logy spin-off opportunities. Sanders 
refers to the connection of cool gas 
generators to fuel cells: “Pop a pill in 
the generator in your car and you’re 
off and away. OK, it’s more complex 
in practice but that’s how the car 
driver will perceive it.” Smolenaars 
adds: “You could also apply the 
principle to ships for emergency po-
wer. A ship has a central electricity 
generator that runs through the en-
tire ship via cables. It is a vulnerable 
system and the shipper can consider 
emergency power by decentralised 
generation at ten different places. 
In combination with a fuel cell cool 
gas generators are very suitable 
for this solution, partly because 
they are safe and take up relatively 
little room. In space you can also 
use them to generate power”. And 
Sanders: “With that energy supply 

for long-distance space travel is co-
ming closer. If you want to travel to 
Saturn, for instance, solar panels are 
of little use because the sun is not 
powerful enough there and nuclear 
power is becoming less and less of 
an option.” 

Floats 
APP is currently hard at work on a 
system to rapidly inflate floats for 
helicopters that end up in the water. 
Vermeulen: “Nitrogen technology. 
We are working with TNO to test 
the system for a customer that 
wants to put it on the market. These 
floats are currently inflated using 
canisters of nitrogen but these can 
run empty and have to be regularly 
checked. If you use a solid as the 
basis then that problem is gone. You 
could also think of use in life vests 
and fire extinguishers. The benefits 
are comparable.” Sanders chips in 
on that last remark by Vermeulen: 
“I am in the middle of negotiations 
on those fire extinguishers and have 
every confidence that something 
will come of them.”

A small nitrogen generator (also developed and built in cooperation with Bradford Engineering), made up of 12 individual gas 
generators to simulate applications in a propulsion system. [TNO]
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HyGear is also working on innovati-
ons. Smolenaars: “With TNO we are 
looking for niche market products. 
No mass production. HyGear is 
not a large company and so large 
scale is inappropriate.” Smolenaars 
thinks that cool gas generators 
could replace batteries: “Take back-
up systems for GSM masts. They 
currently use battery power that 
must be constantly checked. Cool 
gas generators in combination with 
a fuel cell offer a good alternative.” 
However, the only problem is that 
the gas from a cool gas generator is 
released abruptly and is not suitable 
for a sustainable energy flow. There 
is a solution for this, Sanders points 
out: “You could use a series of small 
generators to ensure that the ener-
gy flow is constant or slow down the 
ignition.” 

Financing 
Plenty of opportunity and yet Smo-
lenaars, Vermeulen and Sanders 

have their feet firmly planted on 
the ground. They are aware of the 
present difficult economic circum-
stances and the limitations that in-
novative programmes are facing as 
a consequence. A plan to produce 
oxygen for emergency respiration 
using cool gas generators has been 
consigned to the back burner for 
some time already, Sanders relates: 
“Finding financing for space tech-
nology spin-off is not easy and the 
economic situation doesn’t make it 
any easier.”
Fortunately the companies of Smo-
lenaars and Vermeulen are not so 
affected. Vermeulen: “The market 
for space industry products is anti-
cyclical. In other words, we do not 
run parallel to economic trends. 
That can be explained by the time 
lag between making plans for pro-
jects in space and the implemen-
tation. Those plans are made when 
economic conditions are good but 
the tide will already have turned by 

the time the money is available.”
HyGear feels the credit crisis a lit-
tle more. Smolenaars: “We have a 
credit crisis and it would be nice if 
the government took hold of the 
situation with a special crisis credit. 
That would make it easier to get 
very promising products to mar-
ket.” Sanders responds: “At TNO we 
are looking for reliable and wealthy 
investors. If I may just come back to 
my train analogy: good investors 
are an indispensable wagon on the 
space technology spin-off train, the 
coal truck that ensures the locomo-
tive can stay fired up and keep the 
train running.”

The standard hydrogen generators of HyGear produce 5 to 250 Nm3/h of hydrogen at a purity of 99.999%. [HyGear]
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Isolating vibration comes 
down to earth

'Artist's impression' of the ESA Darwin mission with flying telescopes in formation. [ESA]

Teun van den Dool, Johan van Seggelen and Eric le Gras

In the processes of companies in the semi-conductor industry the 
very slightest anomalies can be fatal. As in the production of elec-
tron microscopes where not only does the production equipment 
have to be extremely precise but the influence of vibrations on the 
production process must be minimised as much as possible. Space 
technology brings the stability.

From technical tour de force to marketable product
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Developers Rufus Fraanje (l) and Niek Rijnveld experiment with the first version of the vibra-
tion-free table that in this case is a standard commercial laboratory table as used for optical 
experiments. The table has three legs. Part of the electronics, still experimental, is mounted 
on the underside of the table and another part is on the floor next to the table. [TNO]

Earth’s vibrations. The end result is 
that the entire table remains still in 
respect of the universe. 

Factor thirty 
Van den Dool: “The device reacts 
to vibrations and is by definition 
too late to absorb them all. But at 
a frequency of one Hertz we have 

already managed to reduce the 
vibration by a factor of thirty. We 
thought about making this space 
technology method suitable for 
terrestrial use but did not, in all 
honesty, expect much of it. Space 
technology demands are tough, 
sometimes approaching madness. 
We did not think that terrestrial in-

TNO’s Teun van den Dool stamps 
his foot on the ground: “You hardly 
notice but the production equip-
ment for semi-conductors would 
pick that up noticeably. A constant 
source of vibrations is the Earth on 
which we are constantly moving, 
generally at a frequency of around 
one Hertz, exactly the frequency 
at which vibration insulation tables 
used for precision work are extra 
susceptible.”
The earth vibrates on a scale of 
a few micrometers and industry 
requires a stable base for construc-
tion of nano or even pico scale. The 
special vibration isolation tables 
now available work reasonably 
well but not well enough. Measu-
ring equipment and methods from 
space offer a solution, says Van den 
Dool: “It began actually with the 
European Darwin mission to search 
for extraterrestrial life. That mission 
comprised a number of telescopes 
flying  in formation and perfectly 
positioned in respect to each other. 
Satellites always vibrate a little, for 
instance through cooling or the pre-
sence of reaction wheels, and such 
vibrations can seriously distort the 
observational data.” 

Desert 
The Darwin mission telescopes 
have therefore been designed in a 
special vibration-free way. How ef-
fective this method is must first be 
tested on Earth. Van den Dool: “But 
the Earth’s vibration makes test rea-
dings especially tricky – impossible, 
in fact. Even in a tranquil setting 
such as a desert we can’t quite rid 
ourselves of the disturbance.”
So TNO went looking for something 
better, and found it in a table con-
taining equipment that actively in-
sulates the vibrations. It begins with 
a sensor on a very soft spring on 
the table that does not then move 
with the vibrations of the table but 
remains quite still in respect of the 
universe, which corresponds with 
the stillness aboard the Darwin mis-
sion. The changes in the position of 
the sensors in respect of the table 
are measured and converted by a 
computer into orders for six coils 
that compensate, frictionless, the 



24 Spin-off, April 2010

Detail of a vertical and horizontal sensor with actuator set mounted on the underside of the 
table. Three of these sets keep the table still. [TNO]

dustry would have such demands of 
precision.” When looking for a part-
ner in industry, Van den Dool came 
across Mecal, a company of some 
hundred employees. It analyses, 
develops and produces equipment 
for the wind and semi-conductor 
industry. Johan van Seggelen is the 
Business Development Manager at 
Mecal and has been involved during 
the past year in the development 
of the vibration isolation system 
known as ‘Kolibrie’ (hummingbird): 
“We saw possibilities. If the space 
industry has to isolate vibrations to 
perform tests, then there will be a 
need among other companies that 
develop high-precision equipment 
and institutes that test them.” 

Metrological institutes 
Van Seggelen thought of the Ne-
therlands Metrology Institute: “They 
have put a huge concrete pillar in the 
clay to do low-vibration tests. Just 
think of what that must have cost. 
Such institutes, and many European 
countries have one, could also buy a 

Kolibrie. And if they want to give us 
feedback on the performance of the 
device, that’s an added benefit.”
High-tech marketing is a specialism, 
says Van Seggelen, with both a 
technical and business background: 
“With a gaping chasm between a 
technical tour de force and a pro-
duct, you have to rapidly transform 
that tour de force into a reliable, 
nicely packaged product with a 
user-friendly interface.”
The metrology institutes are pio-
neers in terms of technology but 
commercial customers tend to be 
more reticent, says Van Seggelen: 
“Understandable, the equipment 
has to be reliable because produc-
tion wastage is money wasted. 
Teun is working at TNO on a second 
version of the Kolibrie and if we can 
move development into a product, 
then I can go to potential customers 
with it and do business. For Mecal it 
is, moreover, an advantage that we 
can use active vibration isolation as 
a competence in product develop-
ment for our customers.” 

Sales argument 
Mecal has a unique sales argument, 
Van den Dool adds: “Kolibrie is the 
only system that isolates vibrations 
by measuring displacements. To 
date that has involved measuring 
speeds or accelerations but this 
distorts the signals and is much 
less accurate. Furthermore, we 
measure on the table itself and that 
also enables us to isolate equipment 
vibrations on the table. Our method 
derives from the space industry 
where astronomical observations 
are sometimes made using very 
loosely hung mirrors that have to 
be stabilised. The semi-conductor 
industry, too, works with very loose 
hanging components.”
Van den Dool stamps his foot on 
the ground again and Van Segge-
len laughs: “I am happy that Mecal 
cottoned on to this technology. It’s 
time to put it on the market.”
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Lightweight Structures designed and built a lightweight cycle bridge from composite material 
for the municipality of Delft. [Lightweight Structures]

Weight reduction
lowers costs

Ed van Hinte, Scott Hovland, Aldert Verheus and Eric le Gras

Every single gram counts during a space voyage, so it stands to 
reason that organisations concerned with manned space flight take 
a considerable interest in lightweight structures. They like to use 
industry knowledge and come up with innovations that this same 
industry can commercialise. That makes a difference in terms of 
money and backache.

A strong plea for thinking outside the box
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Idea for building an ultra-light library as a spiral-shaped bookcase with full foam floor panels derived from a collaboration between product desig-
ner Bertjan Pot, fashion designer Myrza de Muynck and aircraft builder Frank Spee. [Ed van Hinte]

light that a single crane was enough 
to put everything in place.’’
That simple manner of construction 
is a huge benefit in large urban envi-
ronments. Verheus: “Just try to close 
a key traffic artery in a Japanese 
city or the periphery of Istanbul for 
a while to build a bridge over the 
road. A composite bridge takes lit-
tle time at all and can even be done, 
in principle, without having to close 
the road. These kinds of bridge can 
even be transported by helicopter 
and dropped into place. A major 
advantage in mountainous regions. 
And  you can even ‘float’ them along 
a river to their destination.” 

Maintenance
What about the maintenance of 
those bridges, Hovland asks. Mini-
mal, Verheus replies: “You still have 
to paint it but only once every sixty 
to eighty years. Try that with steel 
or concrete.” Van Hinte sees other 
benefits: “Lightweight structures 
give you more design freedom be-

moon or other planets, so weight 
is a limiting factor. The lower the 
weight of the booster and the pay-
load, the more research equipment 
or stuff that makes the astronaut’s 
life in space more pleasant can be 
carried aboard. ESA is alert to the 
smallest details because every gram 
counts.” 

Composites 
It is logical, therefore, that weight-
saving ideas and products are 
generated by the space industry. 
Lightweight Structures tends to use 
composites, with fibre-reinforced 
polymers. Verheus: “When I started 
at TNO in 1987, my first project 
concerned the use of carbon com-
posites. What amazed me was what 
you could do with so few resources. 
Later I started up my own company 
in this field.’’ Verheus shows a photo 
of a footbridge across the Provincial 
Road in Delft: “It replaced the steel 
and concrete bridge. The compo-
nents our company makes are so 

A couple of figures, first. If you make 
a trailer 350 kilos lighter, that will 
save a haulage firm some 750 euros 
a year, says Aldert Verheus, director/
owner of the company Lightweight 
Structures BV in Delft. He had pre-
viously been responsible at TNO for 
transferring knowledge to industry.
Ed van Hinte is an industrial de-
signer and publicist on ‘man and 
engineering’. His example comes 
from aviation where a weight sa-
ving of a hundred kilos in passenger 
aircraft can mean an annual saving 
of 19,000 litres of fuel: “The price 
of fuel varies but clearly the use of 
lightweight materials can pay for 
itself very quickly.”
Nice examples, says Scott Hovland, 
responsible for manned space flight 
at ESA, the European Space Agency: 
“For us it’s even more obvious. Per 
kilo of weight saved is equivalent to 
20,000 dollars per launch. Or, from 
the opposite perspective, we put 
satellites into space for research 
purposes or to get people to the 
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cause you need less material and 
this gives you greater scope for 
other purposes, like thermal insula-
tion or energy generation.”
Reliability is another strong aspect 
of lightweight materials. In space 
that is essential because you can’t 
just send a mechanic up to overhaul 
a broken component. Moreover, 
materials used in space have to 
function in a hostile environment 
with extremely low pressure, po-
werful UV and other radiation and 
significant temperature fluctuati-
ons. Van Hinte: “Reliability is also 
very important on Earth, think of 
the built environment or civil engi-
neering structures.’’ 

Foldable 
ESA is keen on structures that are 
light, strong, foldable and subse-
quently inflatable. This is a concept 
that can be used to house space tra-
vellers and for solar panels. Hovland: 
“But we also use light aero gels as 
insulation material. We don’t need 

During the 'Thin City' workshop students developed the principle of a dome-shaped inflatable with pedal-bin bags bound together with elastic 
bands, making a frame redundant. [Christian Quesada van Beresteyn] 

to earn money from our projects 
in the way that a commercial com-
pany does. We have a budget and 
see what the best ratio is between 
costs, quality and engineering requi-
rements. In the past we developed 
quite a lot ourselves but nowadays 
we use knowledge almost exclusi-
vely from industry, which comes at 
a price, of course.’’
In contrast to a commercial com-
pany, ESA has time on its side, says 
Hovland: “We want to see results 
within ten to fifteen years, usually far 
too long for a company to wait. We 
are also able to look ahead, which 
gives us a special position in respect 
of innovation development. But that 
is not a goal in itself. Every new deve-
lopment has a potential mission as its 
customer. If we develop something 
that could have commercial appeal, 
then we look for companies via our 
Technology Transfer Programme 
that want to take it further com-
mercially. We don’t do that search 
ourselves but use technology brokers 

in the various EU member states. 
These brokers know the market and 
are well positioned to bring the right 
companies together.’’ 

Inflatable 
The foldable and inflatable com-
ponents ESA wants to use demand 
a special kind of design. Hovland: 
“You first think purely in terms of 
simple geometric shapes but in 
practice other designs appear to 
work better. The advantage of light-
weight materials is that you make 
much more unusual shapes with 
them, although the need for rigidity 
is often a limiting factor.’’
The major design freedom is also 
an advantage on Earth, Van Hinte 
believes. It takes a long time for in-
novative materials to be accepted 
by society and a nice design can 
often help: “The problem tends to 
be a lack of understanding between 
those parties working on it. Now 
and then you hear that the marke-
ting people sell what engineers are 
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Inflatable technology demonstrator for re-entry into the atmosphere. [ESA/Lavochkin]

Conceptual layout for an Inflatable Lunar Habitation Module produced for ESA by Thales Ale-
nia Space-Italy. [ESA]

unable to make and that designers 
dream up things that won’t work. 
These are catchphrases but the es-
sence is true. There is scope for a 
new field, certainly when it comes 
to real innovations: understanding 
each other. Ultimately, though, the 
end product has to comply with all 
the engineering requirements if the 
mission is to be successful.” 

Gas canisters 
Cooperating and, particularly, liste-
ning to each other can help to make 
the step from an interesting idea to 
a marketable product is Hovland’s 
endorsement. Verheus produces an 
example where the practical advan-
tages of using lightweight materials 
are crystal clear: “We are in discus-
sion with a Turkish company that 
distributes gas canisters. The kind 
of natural gas network that we have 
here is absent there, so everyone 
cooks by gas canister. If your canis-
ter becomes empty while you are 
cooking, the distributor promises to 

replace the canister within ten mi-
nutes of a phone call. That involves 
vehicles driving around constantly 
transporting some ten million gas 
canisters.’’

Gas canisters are traditionally made 
of metal and therefore heavy. A 
weight saving of five kilos per ca-
nister saves a Dutch company some 
110 million euros per year, Verheus 
has already calculated: “We are 
now investigating what the situa-
tion is in Turkey. In any case, it will 
make a considerable difference in 
fuel consumption and because the 
truck’s axle is subject to less load 
per canister, more canisters can be 
transported. And with less shoving, 
employees will have fewer back 
complaints.’’
Lightweight Structures is conside-
ring the manufacture of gas canis-
ters made of a combination of steel 
and a composite material. Verheus: 
“That would be the right choice, 
even though you could make a gas 
canister entirely out of a synthetic 
material.’’ Hovland’s hobby is ar-
chery: “Like the arrows used in my 
sport. You could make them entirely 
out of a synthetic material that is 
strong and durable as well as from 
aluminium that is very straight and 
therefore very precise. A combina-
tion of the two is better, both strong 
and straight.’’ And Van Hinte adds: 
“The possibilities and ideas exist. If 
you are smart and not too dogma-
tic in your thinking, opportunities 
abound.’’
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André Bos

Monitoring of complex
technical systems

Replacing university qualified maintenance engineers

Development Agency, the NOM, 
to monitor drying houses for sugar 
beet or grass. Those installations 
use a lot of energy and if something 
is amiss, the system will continue 
to operate but the energy con-
sumption will rise, unobserved, to a 
much higher level than is necessary. 
However, if this is caught in time, 
significant costs can be saved. In 
addition, we have begun to monitor 
production machines for Stork Spe-
cial Products.

Both the technology and the busi-
ness opportunities are there, so it’s 
now up to our Market and Sales 
team to make their statement. They 
are currently trying to convince the 
windmill industry of the usefulness 
of our approach.”

Colophon
André Bos, along with Carina Olij and Erik Zout-
man, is founder and director of Science and Tech-
nology (S&T) in Delft. S&T supplies monitoring 
systems for technology that is complex or difficult 
to access. 

“S&T supplies software for the re-
mote monitoring of complex tech-
nical systems. ESA is an important 
customer of ours, which is under-
standable really since if something 
goes wrong with a satellite you can’t 
just send a mechanic up to fix it.
Our monitoring enables you to see 
problems coming in good time. We 
use sensors to identify, for instance, 
whether an increase in the power 
consumption or vibrations in a 
satellite or in the onboard equip-
ment is likely. ESA can then adjust 
utilisation and thereby extend the 
lifetime.
On Earth you see the same kind of 
thing. Some technical systems, like 
sea-based wind farms or a heavy ra-
dioactive environment, are difficult 
to access. Monitoring can also be 
useful in complicated technical sys-
tems like mobile telephony where 
the components are far apart. The 
LOFAR project, a telescope com-
prising a large number of small  te-
lescopes that are very distant from 
each other but that cooperate, is 
another example. LOFAR will be 
using our system and we are busy 
preparing it.
A lot of equipment has also become 
so complex that a maintenance 
engineer needs an academic back-
ground almost. That’s perhaps a 
little exaggerated but good mecha-
nics are few and far between, and 
getting fewer. Our systems may be 
the solution.
In the north of the Netherlands we 
will be working for the Northern 
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Gerard van Essen

Wireless readings of
physiological data

Better for animals and better readings

PhysioLinQ can also serve as a war-
ning system for contagious disea-
ses. The usefulness of the system is 
evidenced by the outbreak of swine 
fever ten years ago when you had to 
avoid pig farms as much as possible 
to prevent the spread of the disease 
– wireless readings of the health of 
the animals would have been a good 
solution. That was partly the reason 
at the time to start up Telemetronics 
Biometry.
But let’s be honest, the Dutch 
livestock industry is interested in 

the possibilities but is very conser-
vative. It will take a lot of effort to 
get this technological innovation to 
penetrate the sector. And so I have 
remained active as a veterinarian. A 
great profession, by the way.” 

Colophon
Gerard van Essen is veterinarian, animal scien-
tist and entrepreneur. His company, Telemetro-
nics Biometry, is a knowledge supplier for the 
remote and wireless measuring of physiological 
signals to monitor the health and welfare of ani-
mals.

“ESA intends to use mice for tests in 
space and was looking for a system 
that could measure the welfare and 
health of the animals. So they came 
to my company, TeleMetronics 
Biometry BV in Lelystad, a spin-off 
from Wageningen University.
The result of our collaboration was 
an implanted chip that provided 
wireless data on the heart rate, body 
temperature and physical activity 
of the mice. We are working again 
for ESA on the next generation of 
biotelemetric implants for mice that 
can also generate ECG signals and 
transmit blood pressure readings.
The major benefit of our approach 
is that the mice lead a more natural 
life, able to run around freely and live 
in groups. This makes the system 
unique and is a key sales argument 
because there is a legal requirement 
that lab animals should live as natu-
rally as possible. Moreover, it en-
hances the quality of the readings. 
A mouse that is unable to move 
around freely will suffer from stress. 
You only know what you measure: 
the variable you want to measure or 
the stress.
We have developed the system 
further for rats and will be supply 
the system, called PhysioLinQ, to 
universities, other research institu-
tes and companies in, for instance, 
the pharmaceutical industry. Sales 
of PhysioLinQ will be outsourced to 
a distributor, a Dutch company that 
will be responsible for production 
and sales. That company is now un-
der way with the operation.
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Inez Dinkla

Microbiological
cottonwool bud

Looking for nasty creatures using space knowledge

“Bioclear has been working for the 
space industry for some fifteen 
years where there is a need for 
biology, particularly microbiology, 
knowledge. Initially, this concerned 
air filtration in manned spacecraft. 
Carbon filters are used currently but 
these have to be regularly replaced, 
which is not efficient in space. Our 
filters use micro-organisms that just 
go on working.
But they have a dark side, too. 
They can cause disease and certain 
organisms, especially fungus, can 
affect equipment. So Bioclear has 
cooperated with Dutch Space to de-
velop a device to enable astronauts 
to quickly and easily take samples. 
Dutch Space took care of the hard-
ware and we brought in our know-
ledge of molecular technology.
The device looks like a pen, with a 
protruding bud that you just brush 
over a smooth surface, as you do 
with a cottonwool bud. The genetic 
material in the micro-organisms is 
then automatically extracted in the 
pen and these are analysed back 
on Earth. But since this is a time-
consuming and slow process, we are 
working on a device that can ana-
lyse the genetic material in space 
and immediately reveal the type of 
organism. Not an easy assignment 
but feasible nonetheless.
You can also use such a device on 
Earth, of course. It can work on hard 
surfaces as well as in water or air. 
You just have to think of the analysis 
of biological contamination of drin-
king water or hospital hygiene. If you 

can quickly identify the nature and 
location of the contamination, you 
can save time and potential victims. 
You could also use such a device for 
food quality research or as a police 
resource in crime investigations to 
quickly collect genetic material with 
minimal contamination.
Dutch Space and Bioclear have 
patented the pen. It does not yet 
have a name but we have been 
referring to it as ‘Simple’ due it the 
simplicity of its sampling. I expect 
the device to be commercially 
available within a couple of years. 
We won’t be doing the production 
and marketing ourselves but with a 
company that has access to a highly 

promising commercial application 
and is therefore better equipped 
to make it the commercial success 
we believe it will achieve. We have 
already noticed the added value 
that potential users have attributed 
to the pen.”

Colophon
Inez Dinkla is project leader at Bioclear in Gro-
ningen, an expert in biological solutions for the 
soil, energy and the environment.
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Max Collon

Space technology as
a sales argument

3D camcorder in ISS gets a terrestrial counterpart

“In 2005 ESA asked cosine if we 
could manufacture a 3D camcorder 
for the International Space Station, 
ISS. It had to be a reliable, cheap and 
fully digital system. Moreover, the 
electronics had to be ready within 
six weeks. We managed and our ca-
mera, after thorough testing, went 
off to the ISS, where ESA astronaut 
Thomas Reiter used it.
In the meantime cosine is already 
working on the second generation 
3D camcorder for use in space, but 
as a spin-off, with co-funding from 
the DTTP, we have now put a 3D 
camcorder for terrestrial use on the 
market. Although the DTTP contri-
bution was not sufficient to fund the 
whole project, of course, it did give 
us a nudge in the right direction.
Our camera can count on quite a 
bit of interest, especially among 
professional users, normally the 
production companies involved in 
major events like the Volvo Ocean 
Race or the Red Bull Air Race. These 
companies have to be at the fore-
front – their customers demand it 
– and moving 3D is ‘hot’.
The fact that our camera has a 
space industry background is a ma-
jor advantage. Potential purchasers 
want to see proven technology. If 
the equipment has been able to 
withstand the rigours of testing for 
space, then that boosts confidence 
in the product. Moreover, buyers 
profit from the ease of camera ope-
ration: astronauts are not profes-
sional cameramen so the system is 
remarkably easy to use.

To date no systems have been 
brought out that can compare to 
the technology, quality and pos-
sibilities of our 3D camcorder. The 
camera’s commercial opportunities 
are, therefore, considerable. But we 
have to hurry because major players 
like Sony, Panasonic and Fuji won’t 
sit still. They will certainly come up 
with a camera in the not too distant 
future that will be available for the 
wider public.
We will, however, continue to work 
in niche markets where the contact 
between the customer and the 
camera developer is an important 
aspect. These are also market 

segments where we can’t afford to 
linger. If we can drive on and target 
dynamic sales, then even more suc-
cess can be assured.” 

Colophon
Max Collon is co-director of cosine, a company 
that provides technical solutions and products 
involving physics. The 3D camcorder has been 
incorporated within a separate enterprise, 3D-
one, in which cosine has a substantial share 
(www.3d-one.com).
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Paul Leenders

Filter system from space 
cleans terrestrial air

Freshening up after a thunderstorm

“The air outside always smells fresh 
after a thunderstorm. The lightning 
produces ozone and that cleans the 
air. The same principle is used in 
space to clean the air and surfaces, 
so it can also be used  on Earth. Fil-
ters for cleaning the air in buildings 
can become so contaminated that 
they become a source of micro-
organisms and other contamination 
themselves.
Ozone is able to oxidise – incinerate 
at room temperature – such conta-
mination, which is ideal for space 
where to light a fire is out of the 
question. In the ISS the ‘glove box’, 
a closed area where astronauts do 
physical, chemical and biochemical 
experiments, is cleaned in this way. 
The filters in the glove boxes were 
designed by Filtex and manufac-
tured by Bradford Engineering in 
Heerle. The ozone needed for the 
cleaning has to be removed, for 
which special carbon filters are 
used.
Filtex has developed various cle-
aning systems, like using special 
reactor chambers or, for instance, 
sealing operating theatres or la-
boratories and raising the ozone 
concentration. Such spaces are cur-
rently cleaned using formaldehyde 
gas that lingers for some time. Fil-
tex also provides knowledge about 
cleaning with UV light and plasma 
technology. The various methods 
can be mutually supportive, too.
There is a terrestrial market for cle-
aning with ozone and I have been 
working with TNO Defence, Security 

and Safety on testing equipment for 
this. Application areas may include 
chemical and biological warfare or 
treating food storage areas or ven-
tilation systems.
UV light, plasma and ozone techno-
logy can be highly effective when 
used in air treatment systems, like 
air in buildings, or in reducing in-
dustrial emissions. We are currently 
getting these systems in the market 
and the response has been good, 

partly because of the energy effici-
ency that can be achieved with our 
systems.”

Colophon
Paul Leenders is director/majority shareholder of 
Filtex in Nijmegen, a company specialised in cle-
aning and sterilising air and surfaces. 
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Eelco Rietveld

Emission-free racing
Changing a hydrogen fuel tank in the blink of an eye

“The Formula Zero ideal is quiet, 
emission-free racing. A combi-
nation of speed, excitement, fun 
and concern for the environment. 
We are busy on the Formula Zero 
Championship for go-carts. Tomor-
row I’m off to England for the British 
FZ-GP.
As in space, safety and lightweight 
structures are key in racing. When 
we went looking for solutions to a 
number of engineering problems 
with our carts, which use hydrogen 
technology, we knocked on the 
door of TNO Space.
We wanted a safe but fast way to 
refuel during a race and that means 
an exchangeable hydrogen tank the 
size of a diver’s oxygen cylinder that 
can be clicked on and off in an in-
stant. Thankfully, space technology 
helped us for the click-on, click-off 
system and tank design. A Delft stu-
dent doing his graduation project 
spent a while at ESTEC, which was 
productive since there was a lucky 
bag of fascinating technologies 
there.
We presented the prototype of the 
exchangeable hydrogen tank, or 
‘cartridge’, in Germany at Linde, 
a large gas company. Linde had 
acquired the Dutch company Hoek 
Loos, a specialist in anything com-
pressed.
It made me proud: Dutch enginee-
ring and a prototype built with fun-
ding available in the Netherlands for 
technology transfer from the space 
industry.

Unfortunately, Linde is yet to de-
cide on whether to go any further 
with the project. The credit crisis 
has a role to play there along with 
the changing notions about sustai-
nable car use. I see the future being 
not hybrid but tribrid. Electrical 
drive supplied by a combination of 
wall-plug electricity with a battery 
package and a hydrogen fuel cell.
I drive a Saab Turbo myself. A nice 
car – I like a bit of speed – but I’d 
quite readily trade my Saab for 
a fully electric Lotus with a top 
speed of 240 kilometres per hour 
and a distance at that speed of 240 
kilometres. And if you ever need to 

go any further than that, then you 
could simply connect our exchange-
able hydrogen tank to your fuel cell. 
That would certainly get you much 
further.”

Colophon
Eelco Rietveld is Racing Director of Formula 
Zero, the organiser of emission-free races for 
go-carts and, later on, race cars. 
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Sam Gerene

Space as an example of
design cooperation 

Concurrent Design gets experts out of their narrow way of thinking

“Concurrent Design can be used at 
the start of the design phase of a 
product. Much use has been made 
of this approach in the space indus-
try. Think of the task of sending five 
people to land on Mars within a set 
time and a set budget. You can leave 
the various experts to think up solu-
tions behind their individual desks 
or you can bring them around one 
table together with a team leader 
and coordinating technical engineer 
and give the design team software 
to enable them to calculate the pro-
posals of one expert for the entire 
mission and share the results with 
the rest of the team.
That’s what we call Concurrent De-
sign. The advantage is that you get 
the experts to step outside their own 
particular world and work together 
in a team. ESA has shown this to be 
a successful notion. The first design 
phase becomes four times faster 
and reduces the costs by half.
Concurrent Design can also be used 
in other projects. While cooperation 
and taking account of each other’s 
ideas is nothing spectacularly new, 
it is not something that is all that 
common in practice. In construc-
tion there is much to be gained. 
We managed to liberate a design 
assignment that had been stuck for 
two years and got results in just two 
months. Knowledge had not been 
the issue but the experts had been 
too self-focused.
At J-CDS we are trying to get in-
dustry and government interested 
in our approach. We are currently 

negotiating with a large Dutch mu-
nicipality and are in advanced talks 
with companies in the oil and gas 
industry where there is a need for 
the approach so that the experts 
can see the impact of their ideas on 
the greater whole.”

Colophon
Sam Gerene is technical director at J-CDS, a 
company specialised in Concurrent Design and 
located in Rotterdam and Antwerp.
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Erik Laan

Raman/LIBS combination 
raises the bar

Terrestrial applications look very promising

an undesirable or a hazardous sub-
stance is present. This is also impor-
tant in forensic research, testing the 
quality of drugs or detecting small 
but bothersome contaminations in 
different kinds of ore.
It is a highly promising technology 
that has been extensively tested for 
its mission to Mars. For terrestrial 
applications, forensic research or 
drug control, for example, that is 

not yet the case. The step from 
an instrument that performs well 
on Mars or the moon to terrestrial 
applications is not easy but we are 
starting to make it.”

Colofon
Erik Laan is innovator bij TNO, dat initiatiefne-
mer is van het Moon4You-programma, waar-
van het Raman/LIBS-instrument een onderdeel 
is. Het Moon4You-programma beoogt Neder-
landse technologie op de maan te zetten.

“The Raman/LIBS instrument was 
actually intended for a mission to 
Mars planned for 2009 but which 
got delayed. Then came the Google 
LunarX Prize for a company that 
could land a robot safely on the 
moon and have it cover a distance 
of five hundred metres. The English 
company Odyssey Moon is taking 
part in this and our instrument, with 
a few modifications, fits in nicely 
with the plans of Odyssey Moon. 
If everything goes as we hope, the 
Raman/LIBS will be the first Dutch-
made instrument on the moon in 
2012.
It is an instrument composed of 
two technologies: Raman and LIBS, 
both of which use a laser to mea-
sure the composition of substances. 
Raman does that at molecular level 
and LIBS at element level. They had 
been used separately but for the 
Mars mission they were combined 
in order to gain space and reduce 
weight.
The technology can be used if moon 
travellers want to find materials to 
build or extend a lunar base or to 
find materials that are rare enough 
to warrant transporting them to Ea-
rth. It is a dream to think that every 
moon traveller will be walking over 
the lunar surface holding a Raman/
LIBS instrument in his hand.
The Raman-LIBS technology can 
also be used on Earth, for instance 
to detect explosives. The dual rea-
ding makes the instrument very 
reliable and it needs just a couple 
of nanograms to identify whether 
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Smart solutions 
in applied physics
contract research
cosine develops by way of contract research advanced 

technologies and systems for its customers for scientifi c, 

space, medical, energy, security, semiconductor and 

industrial applications. A small company full of brain power.

smart solutions
Our PhD physicists and engineers use their broad 

knowledge in applied physics, electronics and software to 

solve your problem in an innovative way rather than with 

incremental steps. cosine offers you the smartest solution 

and the fastest road to a prototype. The answer to your 

technological challenge may consists of:

• physics based models

• feasibility studies

• algorithms and software

• disclosures

• prototypes of scientifi c and industrial products

• validation of prototypes and products

• one-off products

your technological challenge
Using our optics, electronics, radiation, and clean room 

facilities, our skilled project teams turn your technological 

challenges into smart solutions. If you want to know what 

we can develop for you, please contact Prof. Dr. Marco 

Beijersbergen (m.beijersbergen@cosine.nl) or Dipl.-Ing. 

Max Collon (m.collon@cosine.nl), telephone number 

+31 (0)71 528 49 62.





This special edition is 
based on a translation 
of the thematic issue of  
‘Ruimtevaart’, the Dutch 
magazine of the Netherlands 
Society for Aerospace (NVR), 
that appeared in October 
2009. Like that thematic 
issue, this special edition is 
devoted entirely to ‘spin-off’: 
terrestrial applications of 
knowledge and technology 
originally developed for 
aerospace, a range of 
possibilities in orbit around 
the Earth.


