
The Linde AG makes use of Balluff know-how at hydrogen fuelling stations

Market of the Future: Clean Energy

It‘s taken around 50 years to build up a 
full-coverage network of gasoline and die-
sel fuelling stations in industrial countries. 
When it comes to alternative fuels such as 
are needed for battery- or hydrogen-powe-
red vehicles, expectations are high. The cor-
responding infrastructure can‘t come soon 
enough. The leading industrial gas and plant 
engineering firm The Linde Group focuses 
on future-oriented products and services 
and specializes in the production of hydro-
gen and the associated fuelling equipment. 
Developments related to this new ener-
gy source are running at full speed, and it 
has the potential to fundamentally change 
energy supply as a whole. In designing and 
constructing hydrogen fuelling stations, 
The Linde AG is using the know-how and 
custom tailored sensor technology of auto-
mation specialist Balluff.

The finite nature of fossil resources and 
the phenomenon of climate change are 
forcing car builders and industry alike to 

rethink. That it takes innovative solutions as al-
ternatives to traditional petroleum and combus-
tion engine-based vehicle technology is nothing 
new. Within e-mobility, which is often wrongly 
equated with battery power alone, the topic of 
hydrogen as an energy source is however less 
familiar. And yet 90 percent of all the material 
in the universe consists of hydrogen atoms. As 
the third most common element on the earth‘s 
surface, it is contained not only in water but in 
all organic substances. The special thing about 
hydrogen is its high energy density. When hy-
drogen is burned, the only by-products are heat 
and water – which makes it absolutely environ-
mentally friendly and clean!

Expertise over more than 100 years
Linde can look back over a long history of suc-
cess, and has since 1914 been the leading 
gas supplier in Austria and Europe. As a relia-
ble partner in the areas of production, storage, 
distribution and filling technology, Linde covers 
the entire hydrogen portfolio. „Much has been 
invested in recent years in hydrogen projects 
worldwide. We have developed and installed a 
total of over 150 hydrogen fuelling stations in 15 
years, with 27 in the year 2016 alone with two 
large industrial applications,“ says Georg Tink-
hauser, responsible for International Sales and 
Marketing at Linde Gas Austria. Hydrogen can 
be fueled in either liquid or gaseous form depen-
ding on the requirement. Only the correspon-
ding technical solutions need to be developed. 
In addition to the standard model which allows 
for fuelling 10 vehicles per hour and which is 
now being manufactured on a small scale under 
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the name IC90, Linde is planning and building 
custom-tailored complete solutions in various 
sizes for its customers as well. This ranges from 
mobile container solutions to large systems with 
multiple compressors. Also of interest are the 
consumption data: One tank filling of an avera-
ge hydrogen-fueled vehicle weighs 3-5 kg, with 
a fuelling time of under 5 minutes and an avera-
ge consumption of around 1 kg/100 km.

Application areas and advantages 
of hydrogen fuelling stations
As for the question of where hydrogen fuelling 
stations are used, Markus Stephan, responsible 
for American business at Linde Gas Austria, ex-
plains it this way: „We serve mainly three groups 
of vehicles, including passenger cars. There is 
also great demand from the area »heavy duty 
vehicles«, including buses, trucks and even 
trains. The third and not insignificant group is 
material handling, which includes fork lifts and 
industrial trucks of all kinds. These are gaining 
in importance especially with companies that 
want to keep their entire supply chain ‚green‘ 
and efficient. In addition there is a variety of 
other applications possibilities where hydrogen 
is used as an energy source.“ Looking closer 
at these three main groups, it quickly becomes 
apparent where the main advantages of this 
technology lie. Compared with battery-powe-
red vehicles, hydrogen-powered vehicles are far 
superior when it comes to range and refuelling/
charging time. Filling up an H2 vehicle takes 
just as little time as for a conventional diesel 
or gasoline powered vehicle. With one decisi-
ve difference: Hydrogen results in a significant 

CO2 reduction and can be produced by means 
of electrolysis using renewable energy sources 
(solar or wind energy) even today on a large 
scale. Battery charging stations also have the 
drawback that because of the long charging 
time, each terminal is occupied for a consider-
able time. This gets really critical when you con-
sider that for example a fleet of several hundred 
electric buses have to be regularly recharged. 
Each bus requires its own voltage line and a 
separate transformer, not to mention the grid 

load. On this scale a small power plant could be 
called for. And so the time is right to think about 
practical alternatives.

Challenge and opportunity at the same time
The two greatest technical challenges confron-
ting manufacturers or hydrogen fuelling stations 
are first the high pressure load to which the me-
chanical parts are subjected. At 1000 bar spe-
cially developed materials need to be used. The 
second great challenge has to do with trans-
portability, whereby there are essentially two 
possibilities: liquid or gaseous. Either gaseous 
hydrogen is compressed and transported at a 
pressure of up to 500 bar, or liquefied at mi-
nus 253 degrees Celsius. Due to the required 
pressure, the gaseous alternative places high 
demands on the compressor.

Innovation partner and pacemaker 
It was important for Linde to find a reliable part-
ner with the requisite know-how who was also 
prepared to develop something which did not 
yet exist on the market. This congenial partner 
was Balluff, who is accustomed to responding 
to special customer demands with innovations, 
high standards of quality and the corresponding 
technical expertise in the field of automation. 
Family owned for four generations, this medi-
um-size company is known for welcoming chal-
lenges and developing future-oriented solutions 
together with their customers. With Linde the 
result is already a long-term cooperative effort 
that benefits both sides. Back in 2007 the gas 
company came to Balluff – they needed level 

Small and inconspicuous in design, but hugely important in its function: the 

BTL7 transducer from Balluff initially developed especially for Linde Gas.
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measurement at up to 1000 bar. The compres-
sor technology had until then been limited to 
300 up to maximum 500 bar. „Neither we nor 
our competitors offered products for a pressure 
up to 1000 bar, and so we sat down at the table 
and together with Linde developed a transducer 
that met these requirements,“ reports Franz 
Umgeher, sales engineer at Balluff. At this point 
no one could predict how the market would re-
spond and what kind of quantities could be ex-
pected. Balluff accepted this risk and more than 
justified their reputation as an ‚innovation part-
ner and pacemaker“. Soon thereafter approvals 
had to be sought for different countries, especi-
ally Korea and China. Here again one was able 
to take advantage of Balluff‘s long experience 
and in part to adapt and use existing products. 
What was then developed as a special solution 
has now become a standard product and part 
of the Balluff BTL Micropulse series. This trans-
ducer features either an SSI or analog interface 
depending on the requirement and the control-
ler, and is available in stroke lengths from 100 
mm up to 1 m. The slogan is „What doesn‘t fit is 
made to fit“ applies, but of course without sacri-
ficing the high standards of quality. „We distin-
guish among three types of products. We have 
series production products, we have modifica-
tions where we alter the existing product electri-
cally, mechanically or in software, and we have 
customer-specific developments,“ summarizes 
David Michael Winkler, General Manager of Bal-
luff Austria. But the cooperation between Linde 
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and Balluff is not limited to hydrogen refuelling 
stations. These transducers are used in general 
industry as well, wherever pressure converters 
are in use. Balluff products are also favored in 
other applications, such as in the CO2 area 
where capacitive level measurement is required.

Where does it go from here? – A look to the future
The USA (California) and Asia (Japan), but also 
Europe (Germany) are today‘s pioneers when 
it comes to hydrogen. The statutory provisions 

and environmental requirements in individual 
countries greatly affect the willingness to invest 
in renewable energy. Europe is already quite 
far along, especially in the area of bus opera-
tors. And the first hydrogen powered train was 
recently introduced in Germany. The refuelling 
station network is also relatively well developed. 
The fact that there are still hardly any hydrogen 
powered passenger cars on the road is also a 
reflection of the varying emphasis placed on de-
velopment by the large automobile manufactu-
rers. „We are convinced that hydrogen will play 
an important role in the future fuel mix,“ as Tink-
hauser sees the clearly discernible trend. „But 
both approaches, battery and hydrogen-fuelled 
vehicles, will likely coexist in the future. Both 
have their validity and target group depending 
on the application and infrastructure situation.“ 
In close cooperation with its partners in industry 
Linde is continually working on the goal of esta-
blishing hydrogen as a fuel and energy source 
and further expanding the necessary infrastruc-
ture. Even if there is definitely still development 
potential here, this represents a necessary and 
important investment in an energy-efficient, cle-
an and livable future.


