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Go to Where the Market is:

New Pathways
to a Hydrogen Society

7

We have covered a tremendous range of topics in the last six chapters. Now we
want to bring it all together. Among the many messages you will find here,
one stands out perhaps most clearly: the need for imagination. That we will
find a way to use hydrogen as an energy carrier, and will continue the quest towards a sustainable Hydrogen Society, I am sure. While the former is only a
matter of time, the latter will take alternative considerations and approaches,
but most of all vision. Only when the public is not only interested in hydrogen
(and fuel cells), but sees how these appliances can make a significant contribution to their lives, their fortunes, and the environment, will we have reached
the first destination of our journey.
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A Question of Design or
can 35 Locomotives Really Fly?

L

(Figure 7.1). Thirty-five of such locomotives have a
mass of 560 tons (560,000 kg or 1,234,589 lb). Amaz-

It is always a big step from demonstration projects

largest passenger aircraft. Hence 560 tons can, in fact,

to full-scale commercial products, and having the cre-

fly. And in a rather elegant way, I might add. In the end,

dibility to empower visions and awaken commercial in-

it is “only” a question of the molecular arrangement.

terests is always a good idea to start with. For 23 years

So why the comparison to locomotives, you might

I worked for the European Airbus consortium. I there-

ask? Firstly, at the end of the 19th Century and at the

fore know how challenging it sometimes is to start from

beginning of the 20th Century, the railway, in its heyday,

the drawing-board (as Airbus did in July 1967) and to

Locomotive
16,000 kg

Total:

Billions of Euros (Dollars) were spent on planning and

work. Today, Airbus (an EADS Company) is one of the

building the necessary infrastructure and on making

leading aircraft manufacturers with the most modern

the locomotives more efficient. Secondly, at the same

managed to become an unquestioned part of the fabric

560,000 kg

Figure 7.1

was the most modern transportation system on earth.

conquer the world market in just a few decades of hard

and comprehensive product line in the world. They have

35 Locomotives:
each: 16,000 kg

ingly, these 560 tons are equal to the maximum takeoff weight of an Airbus A380, currently the world’s

book.

1903

Impressions

et’s start to expand your mind to a “new way of
thinking” right away. It might be a little off track,
but that is just one of the defining features of this

time – namely in December 1903 – the first controlled,
powered, and sustained heavier-than-air human flight

of modern aviation. But with all their sense for unpar-

took place. Orville and Wilbur Wright brought their

alleled enginieering, could they have ever imagined to

“Flyer” up into the air, powered by a 77 kg, four-cylinder

enable 35 locomotives to fly?

four-stroke petrol engine with 12 horsepower (9 kW)

“No way!” is probaly your first guess. That 35 lo-

delivered at the shaft. At that time, nobody could ima-

comotives cannot fly is a globally accepted fact. An an-

gine that this little “jump” (the first flight lasted only for

cient locomotive from the former coal mining industry

12 seconds and was 36.5 meters long) would trigger the

in Canada, for example, weighs, let us estimate, 16 tons

creation of an entirely new industry. In 2009, the total

1) http://www.iata.org/NR/rdonlyres/FB26BE30-7500-41F2-AB3E7ACE49B7CD86/0/FactSheetIndustryFactsDEC09.pdf (see page 130)
2) http://boeing.mediaroom.com/index.php?s=43&item=1108 (see page 131)
3) http://www.dlr.de/en/desktopdefault.aspx/tabid-344/1345_read-18278/
(see page 131)
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Many of us have heard the expression “Hydrogen Economy” for many years. Even today, this term means only

Be careful
with definitions:
H2 Economy
versus H2 Society

a sort of ‘green painting’ of the existing electricity and

The successful global introduction of the often quoted
Hydrogen Society rests completely on origin of the energy carrier. That is the most decisive point. As we have

fossil fuels system. It does not help much, when the hy-

131
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Use the sun
as it is intended
to be used …

learned in this book, there are many ways to make hy-

drogen suddenly turns green only in the moment it is

are required to implement a Hydrogen Society which

drogen, but only some of them, namely the direct use

fuelled into a car (or laptop), when you find out that the

utilizes clean hydrogen as its sole energy carrier. But

of renewable energy sources, are environmental sus-

… as the greatest natural resource supplied by nature.

hydrogen originally comes from a steam reformer and

this will not come on its own, and even sound techno-

tainable. The fewer steps we have in the clever conver-

The power of the sun was able to create the conditions

is made from natural gas, or when you use propane or

logical know-how alone is unlikely to solve any of our

sion, the better the overall results. And why not make

we now see on Earth. Why should we question this

methanol as energy carrier (both presently of fossil ori-

problems. We need the willingness of the global popu-

the energy carrier only when and where we need it?

gin). This sort of hydrogen ‘green painting’ as it is used

lation to make the necessary changes, and must be able

The challenge is to implement a mix of renewable

today will not last forever, it will be washed away by

to fulfill their desire for sustainable energy self-suffi-

energy sources that offers the highest efficiency in pro-

light are the only inputs. In spring and summer, this

reality checks. And these checks will come soon, if not

ciency. I have seen young people on all continents re-

ducing clean hydrogen at the lowest cost. Because each

technique would produce enough hydrogen to meet

now, then from the next generation, who is getting

signing and turning away from hydrogen and fuel cells

location has unique geographical properties, a Hydro-

fuel demand in most of the countries; and in equatorial

more and more eager to change our energy system.

because they could not hear it all again from the same

gen Society might look quite different in different re-

regions, all year round. With better understanding of

people. We need to give them a hand to carry on with

gions, and would always depend on local resources!

the technology, better results are foreseeable. Much of

end consumer at this time. The handful of hydrogen

the topic. There are immense workloads for research

The combinations are virtually limitless, and will ensure

the progress depends on the enthusiasm put into its

cars and their fuelling stations are more “for show” or

and development ahead of us. Many challenges have

the reliability of the supply of hydrogen. Electricity,

to fulfill sponsored funding schemes, and cannot stand

to be tackled and solved; many new ideas defined, tried

which plays such a critical role in our present time,

targets too low. The higher, the better! Do not hesitate

alone. Enough promises have been made, and now I

out and eventually realized. The components and tools

should be a minor actor in the production of hydrogen.

when the ideas make sense to you!

would like to see the stage open for more action in the

for building a real Hydrogen Society lie before us. Real

In this context, put the electrolyzers aside and make hy-

Hydrogen is not really used commercially by the

right direction. The curtain must be raised!

green or even golden hydrogen is entirely achievable!

from
his book

source? Direct solar hydrogen production works with
the use of concentrating solar energy. Water and sun-

development. Do not give up too early. Do not set your

drogen more cleverly, greener, and more efficiently. We

New attitudes towards our existing energy system,

And as we move forward, we will likely create not only

will not be able to even start a Hydrogen Society, if we

which have to be based on careful, unbiased research,

new and different applications, but new services as well.

stick too close to the production technologies of today.

Do not put
all of our eggs
in one basket
142
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In order to create a real, sustainable Hydrogen Society,

If you need
electricity,
make it only at
the end

Fuel cells are a logical extension of our Hydrogen Soci-

The “Yes, we can” slogan could also be appropriate for

maintenance of the decentralized energy network.

hydrogen must become a common commodity which

ety, providing electricity, heat and water on demand

those researchers who are ridiculed because they work

Moreover, extensive and different components neces-

is used and traded close to its point of production. Dis-

when fuelled by clean hydrogen. The absence of com-

on optimizing and refining processes such as convert-

sary to run a Hydrogen Society provide, on the long-

tribution costs could be unmanageably large when try-

bustion and moving parts makes them the most quiet,

ing biomass to hydrogen. Mostly due to lack of under-

ing to transport hydrogen in either liquid or gaseous

efficient and soon most reliable energy converter we

standing and the commensurate lack of funding, these

companies known for their high innovation potential.

form from point A to point B. In regions with dense pop-

have! As long as clean hydrogen is available, scalable

projects have not been continued with as much vigour

These jobs will not only be accrued in the “Western”

ulations, pipelines might become a suitable option for

fuel cell stacks can provide the exact amount of energy

as they deserve. I have seen hydrogen made from algae

world, but also in underdeveloped regions. New jobs
and new opportunities will arise worldwide.

term, orders for many suppliers, especially for small

needed, and are even responsive to changing electrical

in 1995 already, but the researchers engaged in this

be made by examining local conditions and require-

loads. It is hard to imagine all the uses such convert-

topic have been abandoned because of external pres-

Considering the political situation today, in 2010,

ments. It will all look different in urban centers to rural

ers/generators may eventually find. All outputs need

sure from the system. At that time, the resilience of the

energy solutions are very much in demand. But from

villages. Decentralized hydrogen production facilities,

to be utilized at the point of use. Distributed generation

inventors was unfortunately not high enough. But times

whom do you think they will come? This leads us to

which you might want to call micro-CHP systems (chap-

with central control might contribute to meeting peak-

are changing. They will find their way!

the two pictures in the introduction. If we are not taking

delivery, but once again, those decisions should always

ter 6.2) or Personal Power Providers (chapter 7.2), can

ing demand with sales of surplus energy and thus act

Although the investment is high, the challenges

supply, according to their size and deployment, houses,

as a virtual power plant, but this should not be the first

appear to be immense, it is important to remember that

do so. At this time, we all still have the chance. New

villages, and communities with a sufficient amount of

goal. The main aim is to keep the generation and distri-

renewable energy sources used for hydrogen produc-

targets, far beyond our current imagination, can be

the “situation into our hands” I am afraid nobody will

clean hydrogen. Hydrogen not needed at the time of

bution network as small and efficient as possible. Any

tion are free. When all the costs of our current energy

achieved. Thank you for taking up the lead and to mak-

production is stored and can then be used upon demand

transmission of electricity is aligned with losses, not to

system are factored in at real values, a Hydrogen Soci-

ing it happen.

by the users for electrification, transportation, heating/

ignore the continued dependence on the grid.

ety would be a bargain. New production methods using

cooling and convenience.

Think locally,
act locally,
incite globally

All the advantages of fuel cells, first and foremost

better technology would sink production costs substan-

the emission-free production of electricity, should be

tially, so that projects whose realization failed in the

utilized in connecting new markets for heat/cooling and

past because of these high costs, can be considered,

for domestic water. Together with truly “golden” or at

planned and finally realized. Existing industries can se-

least “green” hydrogen, fuel cells can be used as per-

cure many jobs with the installation, operation and

Yes, we can

sonal power systems in order to run our daily lives. This
can be achieved using a global strategy which does not
exist today. We have not only to consider global market
demands, but also environmental aspects. It is worth
the effort.
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