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Introduction
Diminishing resources, more severe
environmental impacts and the ever-
increasing demand for energy force us
to reevaluate the structure of our energy
supply system. Automobile and oil
companies increasingly invest in hydro-
gen technology because it offers solu-
tions to some of these concerns. This
fascinating technology combines a
sound energy supply with minimal
impact on our natural resources.

It is important to learn about this tech-
nology, especially for young people,
who will most likely spend a large part
of their lives with it.
The Premium Exhibition offers the
possibility to become familiar with
hydrogen technology in a step-by-step
procedure.

It represents a state-of-the-art,
consistently environmentally friendly
system, since only hydrogen and
oxygen or ambient air respectively are
needed to produce electricity and the
“exhaust“ is just water.

Setup and operation are described in
detail below.

Please read through the Operating
Instructions carefully beforehand.

h-tec
Hydrogen Energy Systems

wishes you many enjoyable hours
learning about this technology with the
Premium Exhibition.
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Intended Use
The Premium Exhibition allows the
principle of proton exchange
membrane (PEM) fuel cells and PEM
electrolyzers to be demonstrated and
measurements taken. The system has
been developed for teaching and
demonstration purposes only.

Any other use is prohibited!

Deionised water is required to operate
the Premium Exhibition. The water is
split into hydrogen and oxygen, which
represent a source of danger if handled
improperly.

In order to avoid any risks you must
follow the General Safety Precautions
when working with the system.
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General Safety Precautions
The system is intended for teaching
and demonstration purposes in
schools, universities, institutions and
companies only.

It may only be set up and operated
by a competent person.

Read the Operating Instructions
before setting up the Premium
Exhibition. Follow them during use
and keep them readily available for
reference.

Wear protective goggles.

The system is not a toy. Operate the
Premium Exhibition and keep it
and the gases produced out of the
reach of small children.

Unless specified otherwise, do not
short-circuit or reverse the polarity
of the terminals.

Do not operate the system empty.
Always ensure that it contains
sufficient water (between the MIN/
MAX levels marked).

Remove inflammable gases,
vapours and fluids from the vicinity
of fuel cells and electrolyzers. The
catalysts contained in the system
can trigger spontaneous
combustion.

Hydrogen and oxygen
may escape from the
system. To prevent the
gases collecting and
forming explosive mixtures only use
the system in well-ventilated rooms.

The system may only be operated
in a display case, which is
sufficiently ventilated at all times.
The operator is obliged to prove
this by means of appropriate
measurements.

Remove from the vicinity of
the system anything that
could ignite the hydrogen
(naked flame, materials that can
become charged with static
electricity, substances with a
catalytic action).

Remove from the vicinity of the
system all substances that could
spontaneously ignite with
increased oxygen concentration.

Do not smoke.

Hoses, plugs and tanks are
used for pressure compensation.
They must not be fixed or secured
with clamps, adhesive, etc.

Only use the gas storage tanks
belonging to the system to store gas.
Never connect other alternatives.

Only operate the system at room
temperature and ambient pressure.

Never apply an external voltage to
the fuel cell. This will destroy it and
explosive gas will accumulate in
the storage tanks.

Do not position any solar modules
and lights in use closer than the
minimum permitted distance (30 cm
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between h-tec solar modules and
the h-tec Videolight, and 50 cm
between them and the h-tec Spot-
light, or see other manufacturers'
stipulations).

The surface of solar modules can
get very hot during extended
operation.

General Safety Precautions
Tell your students about any poten-
tial dangers and carefully supervise
experimentation.

h-tec will not accept any
responsibility for injuries or damage
sustained in the event of these
Safety Precautions not being
followed.
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Equipment and Materials

Fuel cell system consisting of PEM
electrolyzer, water tanks and PEM
fuel cell on base plate.

Item No. 1908

View of Premium Exhibition

Additional equipment and
materials required

Commercial distilled (deionised)
water with a conductivity of
<2 μS/cm

Absorbent cloths

1.6 V to 2.0 V DC power source (e.g.
h-tec Premium Solar Module or
h-tec PowerSupply)

Electrical load (e.g. h-tec Fan)

Cables

Fuel cell

Water tanks

Electrolyzer

Drain clamp
Sockets for load

Sockets for power
source

Compensation
clamp

Plugs

•  Fuel cell system consisting of PEM 
electrolyzer, water tanks and PEM 
fuel cell on base plate.

•  Acessoires included: Electrical 
load Fan, Solar Module Premium, 
Videolight, Power Supply, cables 
and textbook.

 Item No. D101
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The Premium Exibition has two PEM
cells, one serving as an electrolyzer, the
other as the fuel cell.

When a DC voltage is applied to the
electrolyzer it splits deionised water
into hydrogen and oxygen. The water is
supplied to the electrolyzer through the
lower tubes from two water tanks.
During the process hydrogen forms on
the cathode (negative) side of the
membrane and oxygen on the anode
(positive) side.

Gases and excess water are returned to
the tanks via the two top hoses. From
the top of the tanks the gases are then
admitted to the fuel cell, in which
electricity, an almost immeasurable
quantity of heat and water are
produced. Excess gas escapes unused
from the underside of the cell. The
water produced condenses on the
casing.

Operation of Premium Exhibition
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Filling

Procedure:

1. Close the drain clamp (B).

2. Open the compensation clamp (C).

3. Remove the two plugs from the
water tanks.

4. Pour a small amount of deionised
water (100 to 300 ml) into one of the
two water tanks.

5. As soon as the water levels in the
two cylindrical tanks have
equalised, close the compensation
clamp (C).

6. Top up with sufficient deionised
water to get the tank levels between
the MIN and MAX marks (approx.
1 litre).

Setup
Important!
Only use fresh, deionised water.

7. Make absolutely sure that no water
gets into the top (gas) lines, since it
could block them and cause the
water to drain.

8. Replace the plugs.

9. Open the compensation clamp (C)
for about 1 minute once a day in
order to let the different water levels
equalise.

Clamp
open

Clamp
closed

B CA



11

www.h-tec.com

Operating electrolyzer

Once filled with deionised water the
electrolyzer can be operated as follows:

1. Connect to the two 4-mm sockets of
the electrolyzer the DC supply (e.g.
h-tec Solar Module Premium or
h-tec PowerSupply; black: -, red: +).
If you are using the h-tec Solar
Module, you will also need a
powerful light (e.g. h-tec Videolight)
or direct sunlight.

Caution!
Incorrect polarity and voltages in
excess of 2.0 V will irreparably
damage the electrolyzer. If you use a
laboratory power supply we
recommend applying a voltage of
1.6 to 2.0 V and monitoring this level
with a multimeter.

Note:
Never connect the power source to
the gland of the electrolyzer casing
or change its nut. The connection
will not withstand mechanical
stress.

2. Hydrogen is now produced on the
negative (cathode) side of the
electrolyzer and oxygen on the
positive (anode) side. The bubbles
rise into the tanks and gather above
the water.

Danger!
Avoid any form of naked flame or
source of ignition. There is initially
air above the water. For a short time
this forms an explosive mixture
(oxyhydrogen gas) on the hydrogen
side.

Demonstration

B

Sockets for
power source

Sockets for
load

Electrolyzer Fuel cellA C
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Operating fuel cell

As soon as sufficient gas has collected
from operation of the electrolyzer (after
about 10 minutes), the fuel cell will start
oxidising the hydrogen. There will now
be an open-circuit voltage across the
fuel cell sockets (black: -, red: +).

To use the voltage, connect the fuel cell
to a load (e.g. h-tec Fan).

Demonstration
Danger!
Never connect a power source to the
fuel cell.

The principle of operation involves the
escape of small quantities of hydrogen
and oxygen. Avoid conditions (such as
closed rooms or display cabinets) that
could allow the gases to collect and
form an explosive mixture.

Draining

Procedure:

1. Remove both plugs from the water
tanks.

2. Push the supplied hose onto the
drain (A) and open the associated
clamp (B) to allow the water to flow
out.

3. Replace the plugs when the water
has finished draining.
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Premium Exhibition

Item No. 1908

Height 650 mm
Width 800 mm
Depth 300 mm
Weight 4.8 kg

Electrolyzer

Electrode area 40 cm²
Power 10 W
Height 100 mm
Width 100 mm
Depth 22 mm
Weight 300 g

Technical Data
Permissible voltage 0 to 2.0 V DC
Permissible current 0 to 5 A DC
H2  production 43 cm3/min
O2  production 21.5 cm3/min

Fuel cell

Electrode area 16 cm²
Power 1.2 W
Height 80 mm
Width 80 mm
Depth 22 mm
Weight 210 g
Generated voltage 0.4 - 0.96 V DC
short-circuit-proof

D101
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Electrolyzer not working

If the electrical connection to the power
source is correct, check whether ...

the water level in the tanks is
between MIN and MAX.

the output of the power source is
sufficient. The voltage should be
at least 1.6 V, but must not exceed
2.0 V.

there is sufficient light to operate
the h-tec solar module (e.g. from
the h-tec Videolight or direct
sunlight).

Substantial quantities of water flowing
out of fuel cell

The system is pumping water from one
tank to the other because a droplet has
blocked the gas line.

Isolate the tanks by closing the
compensation clamp (C). Check

whether there is still sufficient deionised
water in the tanks and top up if
necessary.

Fan acting as electrical load not
working

If the electrical connection to the fuel
cell is correct, check whether ...

the plugs are sealing the tanks
properly.

the electrolyzer is producing gases
(shown by the bubbles rising in the
tanks).

Failure of the load fan to operate
despite being correctly connected will
probably be due to the proton
exchange membrane (PEM) in the fuel
cell having dried out. It moistens
automatically during operation, but this
can take up to ten minutes.

Fault Diagnostics

Maintenance
Although the system does not require
any maintenance, you should note that:

Its water should be changed once
a month.

We recommend using disposable
lens cloths to clean its external
surfaces.
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