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Press release

Helsinki, 21st May 2007

Van Hool and its partners UTC Power, Siemens and Air Liquide
are presenting the hybrid fuel cell bus for Europe at the UITP
exhibition in Helsinki. The Flemish transport company De Lijn is
to be the first to use this bus on its network.

With the introduction of the hybrid fuel cell bus VAN HOOL and its partners are taking
an important step towards establishing environmentally friendly public transport.

In doing this all those involved are aiming to meet both the challenges of the present day
and those facing public transport within society.

This project has been achieved in less than one year and is the result of trust and
collaboration. Its purpose is to contribute to the reduction in the emission of harmful
exhaust fumes, in particular fine particles and CO2.

This modern, environmentally friendly city bus combines the result of Van Hool’s 60
years as a bus and coach manufacturer with UTC’s know-how as a fuel cell specialist
and Siemens’ electrical drive technology. Importantly, Air Liquide is supplying the
hydrogen.

This fuel cell bus is soon to be trialled for the first time for six months by Flemish
transport company De Lijn in Belgium.

Leopold Van Hool, Van Hool’s managing director, says that he is delighted that “thanks to the
support of the Flemish Government and De Lijn, Van Hool has been able to make its
contribution to providing a tangible solution intended to substantially reduce emissions and
noise in our inner cities and villages in the public transport sector in which Van Hool
operates. We should be aware that only by the government, the consumer and trade and
industry working together is it possible to move a technologically advanced product such as
the fuel cell bus into the next stage of commercialisation and application. There is certainly no
lack of specific interest and projects, including from AC Transit in Oakland, California,
Washington DC, Hamburg, Luxembourg, London and Amsterdam, to name but a few.”

The most important feature of the bus is that no emissions of harmful gases are produced. It
is driven by a fuel cell in which, by means of an electrolysis process, hydrogen is converted
into electrical energy under the influence of the oxygen in the air. The emissions are pure
water vapour.

All unused electrical energy produced by the fuel cell is stored in batteries that provide the
traction when driving away from the bus stop and support this whenever necessary.
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The energy released with every braking movement (at each stop) is recycled and stored in the
batteries for later use. The electric motors are switched automatically for this and they then
act as generators.

It is for this reason that this drive form is called the HYBRID FUEL CELL. Not only is
power obtained from the hydrogen but the available power from the batteries is also reused
for the traction and for electrically driving the systems (air conditioning, power steering
pumps, etc.).

This results in even lower fuel consumption and greater efficiency (than a diesel engine or an
engine powered by hydrogen alone).

The pure hydrogen is stored in hydrogen tanks on the roof and, under a pressure of 350 bar,
weighs approximately 40 kilo.

As there are no moving mechanical parts in the fuel cell itself the typical noise of a fuel or
diesel engine is absent and the bus is substantially quieter than the modern diesel version.

Van Hool has developed this hydrogen bus without having to make any compromises
compared with the modern diesel version:

The most important operational objective is passenger capacity. In spite of the hybrid
vehicle’s own weight, this capacity is between 94 and 104 passengers, depending on the
seating arrangement and the comfort provided for standing passengers.

In order to achieve this, Van Hool developed a 13.2 metre long three-axle vehicle with a
steared second axle. As a result, the vehicle is easily within the 24-metre turning circle
prescribed by the European guideline and, thanks to the three axles, it has also been possible
to increase stability, manoeuvrability and safety.

In addition, all the features of a modern, low-floor bus are also to be found: step-free access at
all doors, 3 wide doors, low floor for the entire length, accessible for disabled passengers,
large panoramic windows, electric climate control.

The bus’s 350-kilometre action radius and its performance when accelerating and decelerating
are equal to or better than the diesel version.

Consequently this very first wup-to-the-mark fuel cell bus with a hybrid drive can
confidently be called a world first.

From 18th June 2007 this vehicle will be used for six months by the Flemish transport
company De Lijn. Meanwhile, arrangements have already been made for trials and evaluation
by other transport companies in Belgium and abroad.

The fuel cell is made by UTC Power and consists of 750 small PEM fuel cells, which together
provide 600 V voltage and 120kW power. A PEM fuel cell (Proton Exchange Membrane)
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consists of two small plates separated by a membrane. Van Hool and UTC Power are not
beginners. Together they have already produced 5 hybrid fuel cell buses, which have been
used every day in the USA since the end of 2005, 3 by AC Transit, 1 by SunLine in California
and 1 by CTA in Connecticut.

UTC Power is part of the American group United Technologies Corporation in South
Windsor, Connecticut, who are active in various areas, including NASA’s space shuttle
programme. UTC Power is world leader in the area of fuel cells for transport, military and
civil applications.

Jan van Dokkum, President of UTC Power says, “We believe that the opportunity to lease the
bus as a ‘demo project’” will accelerate the sale of these zero emission buses. The fuel
efficiency of the Van Hool buses with UTC Power PureMotion™ Model 120 fuel cell
systems, which are already in use in California and Connecticut, is substantially better than
that of diesel-powered buses.”

As world leader in the area of drive technology, Siemens is to be found on many markets. An
important feature of this project was the combination of application engineering with the
Siemens standard ELFA Drive system. In addition to the electric motors that provide the drive
power, Siemens also provided the necessary power electronics and the energy management
system, the latter ensuring effective application of the energy supply.

The result is a reliable, high-performance drive system that, thanks to the high yield, makes
very efficient use of the available energy.

Air Liquide is a well-known gas supplier and is therefore the ideal partner for supplying the
filling stations with hydrogen.

Van Hool is a Belgian independent manufacturer of buses, coaches and industrial vehicles
which has set the trend for many years by developing environmentally friendly low-floor
buses. After trolley buses, gas buses and hybrid diesel-electric versions this project is an
important step towards zero emission and noiseless, high-quality public transport.
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