











The LITHIUM-ION HIGH-VOLTAGE BATTERY stores the energy recov-
ered through recuperation during braking. It also supports the motor
in dynamic phases through so-called boosting. The prototype has a
high-performance battery, which can also be charged via the fuel cell.
Another option would be to install a charging socket with which the bat-
tery is externally charged at the outlet, providing a purely electric range
of up to 50 kilometres.

The four FUEL CYLINDERS consist of an
inner plastic and outer carbon bre laye
and store the hydrogen in the vehicl
To save space, they are located in
underbody of the vehicle.
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Technical characteristics of the Golf HyMotion

Electric motor : 100 kW /136 hp
....... Mammumtorque 27°Nm
Range ................... apPrOXSOOkm .....
......... 0100kmlh ws
TOPSPeEd ..................... 160km,h ........
Bat tery ene rgycontent ............... ” kWh ..........

battery.

The POWER ELECTRONICS are connected to the electric motor and the battery, and transform
the electric current so that the electric motor sometimes works as a motor (which converts elec-
trical energy into kinetic energy), sometimes as a generator (which converts kinetic energy into
electrical energy). During engine operation, the power electronics transform the direct current
of the high-voltage battery into a three-phase alternating current that drives the electric motor.
In generator mode, it transforms the alternating current into direct current; this charges the
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THiS 1S WHAT HAPPENS INSIDE
How the Fuel Cell Works

Hydrogen and oxygen react to form water. The resulting energy is converted into electricity, driving the electric motor of
the vehicle. The challenges when building a car are the development of a low-cost fuel cell technology, the appropriate
infrastructure, and the production of hydrogen from renewable energies.

The Structure of a Membrane Fuel Cell:
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Using platinum as a The membrane consists of a plastic material which Oxygen is supplied to the
catalyst, the hydrogen only lets protons pass. The electrons must find a cathode via the bipolar
gas which is supplied to way around the membrane to reach the cathode plate. Here it forms water
the anode disintegrates with its electron shortage. The movement of with the free protons (H*)
into protons (H*) and charged electrons through a closed electrical circuit and electrons (e), using
electrons (e). converts electrical energy into mechanical work. platinum as a catalyst.
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Each fuel cell has two electrodes: the anode and the cathode. Between them is a thin membrane that works as a conductor for the pro-
tons (H*). So-called bipolar plates lie between the individual cells. There are grooves on the plates over which oxygen and hydrogen is led
into the cells. The combination of several cells is also called stack.



Hydrogen
Hydrogen is the first element in the
periodic table of elements and the

is one of the main components of water
universe. The nucleus of the hydrogen

atom consists of an electron
and a proton.

smallest atom. Its chemical symbol is H. It

and is the most abundant element in the

Oxygen

Oxygen is a non-metallic element, its
chemical symbol is O. With around a 21
percent share of the volume of air, it is the
second most abundant element in our
atmosphere. It is highly reactive, as
regards chemical reactions, meaning that

it easily forms chemical compounds. J

FEATURES OF THE DRIVE

Short charge time

A fuel cell car can be refuelled with hydrogen almost as fast
as a natural gas car or one with a conventional combustion
engine. Filling the tank takes between three and five min-
utes, depending on tank capacity.

Long range

Fuel cell vehicles offer a long range. A full tank of hydrogen
will take you several hundred kilometres.

Hybrid function

The battery in the fuel cell car works similarly to a hybrid ve-
hicle: it supports the motor in dynamic phases and is charged
with energy (recuperation) during braking. The battery could
be charged externally from an electrical outlet by installing a
charging socket. This enables a pure electric range of about
50 kilometres.
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Bipolar plates:

Bipolar plates are the main me-
chanical component of a fuel cell
stack: they connect the individual
cells of the stack electrically and
maintain the media feed. For this
they must be very conductive and
withstand chemical influences,
high operating temperatures and
high mechanical pressure in the
cell.

Electron:

The electron is an electrically
negatively charged particle and is
part of the components of an
atom, as are the neutron and pro-
ton. It is located in the electron
shell. A body is negatively
charged if there is an abundance
of electrons.

Proton:

The proton is a positively charged
particle and a part of an atom like
the neutron and electron. It is
located in the nucleus, with the
neutrons. If there is a proton
predominance in a body, it is
positively charged.

Voltage:

Current flow requires voltage.
The voltage level determines how
much current can flow. Voltage is
therefore the driving force that
causes the movement of charge
carriers. The voltage level is
specified in volts.
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to the fuel cell: while scarce thus far, the expansion of hydro-
| gen fuelling stations in Germany is slowly picking up speed.

In Germany, you can ﬁ?aM hﬁirogen at 16 stations today. By the end of 2015, that number should be incfeased toafull 5o, as in-
dustry partners and the German Federal Ministry of Transport agreed in June 2012 as part of the National Innovation Programme
for Hydrogen and Fuel Cell Technology (NIP). In order to deliver fuel cell drive coverage, about 1,000 such stations are required.




