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Knowledge about renewable energies and their storage  
have become a  permanent fixture in our lives and will play  
an even greater role in the future.
The education of students in this technology is a central  
element of our mission.

Heliocentris training products help students at schools, universities and  research 

 institutions to understand key concepts regarding renewable energy, 

 energy  management and energy storage. You will bring students closer to these 

 complex technologies, while achieving the desired learning outcomes in a fun and 

interesting way. Heliocentris products will pique the interest of students and assist 

instructors in the key areas of Science, Technology, Engineering and Mathematics. 

Each product includes well written manuals, instructional material and software that is 

tailored to the key topics covered by the system. While the curriculum topics vary, they 

help give students the required knowledge to understand renewable energy systems.

Our products stand for:

 » Curricular relevance and didactic quality

 » Measurement precision and excellent workmanship

 » High quality products and robust construction

 » Simple and fast commissioning and operation

 » Versatile areas of application in chemistry, physics and electrical engineering

 » Target-group-specific documentation and experiments for students

Heliocentris Academia – Your Partner for Instruction  
in Renewable Energies, Energy Storage and Energy Management.

PREFACE
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Demonstrating the Dr FuelCell® Model Car   

22  Dr FuelCell® Model Car – Teacher's Guide 

The fuel cell is now connected to the energy source and will immedi-
ately start producing hydrogen and oxygen. 

When the hydrogen has filled the whole storage cylinder: 

8. Disconnect the fuel cell from the energy source by unplugging the 
banana jacks. 

The reversible fuel cell stops producing hydrogen and oxygen. 

 

 CAUTION 

Hot surface of solar panel and lamp! 

Skin burns. 

 Do not touch the hot surface of the solar panel or lamp. 

 Allow solar panel / lamp to cool down before touching it.  

 

9. Turn off the light. 

The hydrogen production is now finished. 

10. Choose a suitable location: flat, smooth, and unobstructed. 

 

 
Fig. 4-3 Placing the reversible fuel cell onto the model car 

 

11. With the red and black terminals facing towards the front of the 
car, place the reversible fuel cell into the notches on the model 
car until it audibly clicks into place.  

 

 Running the car 

 Demonstrating the Dr FuelCell® Model Car 

Teacher's Guide – Dr FuelCell® Model Car 21 

2. Fill the reversible fuel cell with distilled water, see PREPARATION 
on page 19. 

3. Instead of step 7 in the preparation, turn the fuel cell right side 
up. 

 

 
TIP 

For this investigation it is recommended to use the solar panel as a 
source for electrical energy. Or you may also use the hand generator 
instead (see Instruction Manual). 

 

 NOTICE 

Overheating of the solar panel! 

Malfunctioning of or permanent damage to the solar cells. 

 Only use light sources with a maximum power of 120 W. 

 Keep a minimum distance of 20 cm (8 inches) between light 
source and solar panel. 

 Do not concentrate light. 

 

4. Set up the solar panel and lamp. 

 

Fig. 4-2 Using the reversible fuel cell as an electrolyzer 

 

5. Plug the red banana jacks (1, 3) of the red patch cord into the 
red (positive) banana jack terminals of the solar panel (1) and the 
fuel cell (3). 

6. Repeat step 5 with the black patch cord (2, 4) and the negative 
terminals. 

7. Turn on the light. 

 Producing  
hydrogen 

4 MODEL CAR
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Model Car

Powered by water and sunlight, the Model Car is a vivid 
introduction to the topic of renewable energies. With 
pre-configured experiments and a curriculum-oriented 
instruction manual, the contents of solar, hydrogen and 
fuel cell technology can be easily communicated.

The Model Car is distinguished by its flexible and durable construc-
tion and can be used for individual or group work. The numerous 
 experiments can be practically implemented for current topics such 
as energy storage and alternative drives.

Key Features

 » Design of fuel cells and solar cells
 » How to measure the current and the voltage of the fuel cell
 » Up to 5 students can work with the Model Car at the same time
 » Suitable for communicating subject matter from physics,  

chemistry and technology curricula
 » CO2-free mobility
 » Energy Storage and use of renewable energies 
 » Chemical reactions of the entire energy conversion chain  

(e.g. water to hydrogen and oxygen) 
 » Hydrogen generation by means of electrolysis via solar module  

or hand generator

SC
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LOAD MEASUREMENT 
BOX*

INSTRUCTION MATERIAL  
WITH EXPERIMENT GUIDE & CD

CHASSISSOLAR PANELREVERSIBLE FUEL CELL

HAND GENERATOR*

COMPONENTS

Product Options

Model Car Complete Model Car Demo
The measurement box enables quan-
titative investigations. Power can be 
generated with the hand generator as 
an alternative to the solar module 

Numerous simple demonstration experiments 
for physics, chemistry and technology lessons

 » Reversible fuel cell
 » Solar panel
 » Chassis
 » Instruction material with  Experiment 

Guide in ring binder + CD
 » Bottle with distilled water
 » Cable set
 » Load measurement box*
 » Hand generator*

 » Reversible fuel cell
 » Solar panel
 » Chassis
 » Instruction material with Experiment Guide 

in ring binder + CD
 » Bottle with distilled water
 » Cable set

Art. no. 354 Art. no. 352

Model Car
is available
as bundle.

Page 7

Accessories

Lamp Lamp for operating the solar cell Art. no. 314

Dimensions (W x H x D): 345 x 160 x 280 mm, weight: approx. 2.9 kg.
*Only included with Model Car Complete.

Sample Experiments

 » Energy conversion
 » How to measure the current and the voltage  

of the fuel cell and electrolysis
 » Hydrogen generation by means of electrolysis via solar 

module or hand generator
 » Load measurement box for measuring current and voltage 
 » Characteristic curves of current and voltage
 » Measurement of electrical charge
 » Various load settings possible for measuring the effect  

on current and voltage
 » Design of solar cells and fuel cells
 » Influence of illumination intensity and cell  

shading on the behavior of solar cells
 » Generation of electrical energy 

STORAGE BOX

Model Car
A Science & STEM Focussed Solar & Hydrogen-Fuel Cell Car Kit

NGSS &  
STEM Aligned



Accessories
Lamp Lamp for operating the solar cell Art. no. 314
Hand generator Hand generator for manual production of hydrogen Art. no. 345

© Copyright 2002 heliocentris

E z2
FARADAY- und Energie-

wirkungsgrad der 
Brennstoffzelle

Material:
Zerlegbare Brennstoffzelle mit Membran 
0,3 mg/cm2 Pt sowie Wasserstoff- und 
Sauerstoffendplatte montiert nach 
Aufbauanleitung

Komponenten aus Schülerkasten
Solar-Wasserstoff-Technologie:
Solarmodul
Elektrolyseur

Verbraucher-Messbox
Stoppuhr
4 Kabel
2 lange Schläuche
2 kurze Schläuche
2 Schlauchverschlussstopfen

Zusätzliche Komponenten:
Lampe 100-150 Watt
Destilliertes Wasser

Durchführung:

Beachten Sie die Anweisungen aus der Bedienungsanleitung!
Beim Experimentieren Schutzbrille tragen und Zündquellen fernhalten!!!
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E z1 Kennlinie der Brennstoffzelle

Material:
Zerlegbare Brennstoffzelle mit Membran 
0,3 mg/cm2 Pt sowie Wasserstoff- und 
Sauerstoffendplatte montiert nach 
Aufbauanleitung

Komponenten aus Schülerkasten
Solar-Wasserstoff-Technologie:
Solarmodul
Elektrolyseur

Verbraucher-Messbox
4 Kabel
2 lange Schläuche
2 kurze Schläuche
2 Schlauchverschlussstopfen

Zusätzliche Komponenten:
Lampe 100-150 Watt
Destilliertes Wasser

Durchführung:

Beachten Sie die Anweisungen aus der Bedienungsanleitung!
Beim Experimentieren Schutzbrille tragen und Zündquellen fernhalten!!!

Bild z1a (Spülen):
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Interpretation/Hinweise:

Kenlinie als Funktion der Katalysatorbelegung
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Die Interpretation der Ergebnisse ist zusammenfassend in Anleitung z6 beschrieben.
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SSccieennce KKiitt

Science Kit

CHASSIS

Model Car
is available
as bundle.

Page 7

The Science Kit is an extensive experiment set for the 
 subject of renewable energies. 20 pre-configured exper-
iments and extensive accompanying materials make it 
a complete solution for physics and chemistry lessons.

The components form a complete solar-hydrogen energy conversion 
chain and can be flexibly combines with one another. The topic of 
renewable energies can be approached in consideration of the entire 
conversion chain or on the level of the individual technologies, such 
as photovoltaics or fuel cells. All components can be used and inves-
tigated separately.

Sample Experiments

 » Examination of solar cells and their efficiency
 » How to determine the tilt angle of solar cells
 » How many solar cells supply a house?
 » Investigation of water electrolysis –  

how is water separated?
 » Investigation of the electrolyzer: Does current increase  

when the voltage is increased?
 » Examination of a hydrogen and methanol fuel cell 
 » How does the green house effect work?
 » Examination of efficiency in the system 
 » Investigating electrolyzers and fuel cells 
 » Hydrogen as an energy carrier and storage
 » How to create a characteristic curve of an electrolyzer  

and of a hydrogen and methanol fuel cell
 » Calculating the Faraday efficiency of an electrolyzer

Key Features

 » Basic design of fuel cells and solar cells 
 » Up to 5 students can work with the Science Kit at the same time
 » Suitable for communicating subject matter from physics, chemistry 

and technology curricula
 » Energy Storage and use of renewable energies 
 » Chemical reactions of the entire energy conversion chain, e.g. water 

to hydrogen and oxygen or methanol to carbon dioxide and current
 » Hydrogen generation by means of electrolysis via solar module or 

hand generator
 » Conversion of solar energy to electronic energy and hydrogen
 » Increase of efficiency of fuel cells
 » Use of stored energy
 » Separation of water into hydrogen and oxygen

Product Options

Science Kit Complete Science Kit Demo

Basic experiments and in-depth 
 experiments for various fuel cell types 

A variety of basic experiments for 
physics, chemistry or technology 
lessons

 » Electrolyzer
 » Fuel cell
 » Solar panel
 » Load measurement box
 » Instruction material with Experi-

ment Guide + CD
 » Take-apart fuel cell*
 » Methanol fuel cell*

 » Electrolyzer
 » Fuel cell
 » Solar panel
 » Load measurement box
 » Instruction material with Experiment Guide + CD

Art. no. 355 Art. no. 350

METHANOL FUEL CELL*FUEL CELL LOAD MEASUREMENT  
BOX

INSTRUCTION MATERIAL WITH EXPERIMENT GUIDE 
AND CD

FUEL CELL COMPONENTS*STORAGE BOX

COMPONENTS

Dimensions (W x H x D): 430 x 150 x 310 mm, weight: approx. 5.6 kg.
*Only included with Science Kit Complete.
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Science Kit  
is available as  

a bundle.
Page 7

Science Kit
A Science & STEM Focussed Solar & Hydrogen-Fuel Cell Kit

NGSS &  
STEM Aligned
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Experimentvariationen: 

Sie können den Einfluss der Lichtintensität auf die Leistung des 
Solarmoduls bestimmen. Nehmen Sie hierzu zwei weitere Kennlinien bei 
verändertem Abstand der Lampe auf (z.B. 20 cm und 40 cm). 

Bei einem Abstand von 20 cm darf das Solarmodul nur für die 

Dauer der Messung beleuchtet werden! 

Tragen Sie P über U auf und vergleichen Sie mit dem P-U-Diagramm bei 
einem Lampenabstand von 30 cm. 
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Teil 2: Hellkennlinie Bild s1b  

Verbrauchermodul
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Solarmodul

Lampe  

1. Bauen Sie eine Anordnung nach Bild s1b auf. 

2. Leuchten Sie das Solarmodul mit einer Lampe gut aus (Abstand Lampe-Solarmodul etwa 30 cm, 

der Strom sollte im Kurzschluss etwa 700 mA betragen). 

3. Warten Sie ca. 5 Minuten bis sich das Modul erwärmt hat und die Kennlinie bei einer relativ 

gleichmäßigen Temperatur aufgenommen werden kann. 

4. Beginnen Sie mit der Messung des Kurzschlussstromes (überbrückte Widerstände) und messen 

Sie dann die Werte für Spannung und Stromstärke bei unterschiedlichen Widerständen (0,3, 0,5, 

1, 2, 3, 5, 10, 20, 50, 100 Ω). Der letzte Messwert ist der in Schalterstellung "OFFEN". 

 

PROFESSIONAL

 Attention: Use and replication of the im
age data is only perm

itted with written approval by LECHUZA, write to pr@lechuza.com  |  06.13/JT  |  Printed in Germany

ACADEMIA OFFERING
Professsiiooonnal fP f i lf

PPrroofesssiioonnaal

Professional
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The Professional Training System forms a complete solar- 

hydrogen energy circuit. Electric current is generated by 

a  solar cell, stored by means of electrolysis and converted 

back in a fuel cell which supplies a consumer.

The Professional Training System supports you in presentations 
to the class. Solar technology and fuel cells can be investigated in  
detail. Large components and easy-to-read displays are ideal for 
group  presentations.
Pre-configured experiments and comprehensive documentation 
simp lify lesson preparation.

Professional
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Product Options

Professional Complete Professional Demo
Visualization of measurement data 
by the measuring unit 

Numerous descriptive demonstration 
 experiments for physics, chemistry and 
 technology lessons

 » Solar panel
 » Electrolyzer
 » Double fuel cell
 » Load
 » Instruction material with  

Experiment Guide + CD
 » Measuring unit1

 » Solar panel
 » Electrolyzer
 » Double fuel cell
 » Load
 » Instruction material with  

Experiment Guide + CD

Art. no. 392 Art. no. 391

DOUBLE FUEL CELLSOLAR PANEL

MEASURING UNIT1

ELECTROLYZER

LOAD

Sample Experiments

 » Examination of solar cells and their efficiency
 » How to determine the tilt angle of solar cells
 » How many solar cells supply a house?
 » Investigation of water electrolysis:  

How is water separated? 
 » Investigation of the electrolyzer – does current increase  

when the voltage is increased?
 » Examination of a hydrogen and a methanol fuel cell
 » How does the green house effect work?
 » Examination of efficiency in the system 
 » Investigating electrolyzers and fuel cells
 » Hydrogen as an energy carrier and storage
 » Characteristic curve of an electrolyzer and  

a hydrogen fuel cell 
 » Calculating the Faraday efficiency of an electrolyzer

Key Features

 » Demonstration unit for classroom-style teaching
 » Suitable for communicating subject matter from physics,  

chemistry and technology curricula
 » Basic design of fuel cells and solar cells
 » How to measure the current and the voltage of the fuel cell and electrolyzer
 » Energy storage and use of renewable energies 
 » Chemical reactions of the entire energy conversion chain
 » Water to hydrogen and oxygen
 » Hydrogen generation by means of electrolysis via solar module  

or hand generator
 » Quick guide for fast commissioning 
 » Complete energy conversion chain from solar energy to hydrogen  

and into electrical energy again
 » Observing increased efficiency of fuel cells

INSTRUCTION MATERIAL WITH 
EXPERIMENT GUIDE + CD

Dimensions (W x H x D): 600 x 840 x 460 mm, weight: approx. 10.1 kg.
1 Measuring unit only included with Professional Complete.

Accessories

Lamp Lamp for operating the solar cell Art. no. 314

COMPONENTS

Focussed on Science, Engineering 
(STEM) & Renewable Energy Topics

NGSS &  
STEM Aligned
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ELECTROLYZER

Classroom Sets and Instruction Material
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Professional Complete Bundle

Art. no. 927

6 x Science Kit Basic*1 x Professional Complete

+ +

Art. no. 915

Professional Demo Bundle

Includes the Professional Demo (without measuring module) for presenta-
tions to the class. It is based on the same didactic concept as the included 
Science Kits.

6 x Science Kit Basic*

1 x Science Kit
instructional materials
1 x CD-ROM1 x Professional Demo

+ +

Includes the Professional Complete for presentations to the class. 
It is based on the same didactic concept as the included Science Kits.

1 x Science Kit 
instructional  
materials
1 x CD
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Science Kit

Art. no. 916

Science Kit Basic Bundle

Art. no. 926

Model Car Complete Bundle

+ +
6 x Science Kit Basic*

1 x Science Kit instructional materials 
1 x CD 6 x Model Car Complete*

1 x Model Car instructional materials
1 x CD

Includes the Model Car Complete for experiments together with the class.Includes the Science Kit Basic for experiments together with the class. 
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Science Kit
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Model Car

CLASSROOM SETS

*Without instruction material.

The affordable offer for the entire class.
The classroom sets are designed for use  
by six groups of four students each. 1

1 One set of Instruction Material is included in each set.
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3 Wind Energy 

 

Experiment 1 - Learning the different features of a wind generator 

Summary The students become familiar with the typical features of a wind generator 
in this experiment. In the process, they investigate the influence of the rotor 
blade positioning, the direction of the wind and the number of rotor 
blades have on the electrical power of the wind generator. 

Worksheet theme  Advantages and disadvantages of wind generators 
 Questions about the experiment 

Degree of difficulty Easy 

Prior knowledge  Electrical circuits  

Learning objective 
 

The students expand their knowledge in recognizing that the rotor blade 
position, the wind direction and a different number of rotor blades 
influence the power of a wind generator. 
The students learn the importance of close observation and the im-
portance of being able to concisely formulate the observations which were 
made. 

Checklist 
 

 Wind generator 
 Fan 
 USB data monitor 

- USB cable 
- PC or laptop with installed software 

 2 cables, 1 black, 1 red 
 
 

Experiment 2 - Determine the characteristic curve of a wind generator 

Summary The students become familiar with the characteristic curve of a wind 
generator in this experiment. 

Worksheet theme Questions about the development of wind generators 

Degree of difficulty Medium 

Prior knowledge  Characteristic curve as a means of characterization of wind generators 

Learning objective 
 

The students expand their knowledge by drawing the characteristic curve of 
a wind generator. 
The students expand their knowledge when recognizing that there is a 
range of values in which the wind generator provides its maximum power. 

Checklist 
 

 Wind generator 
 Fan 
 USB data monitor 

- USB cable 
- PC or laptop with installed software 

 2 cables, 1 black, 1 red 

An overview of all experiments 
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Experiment 1  

How do current and voltage behave with a varying rotor 
blade position? 

1. Set up experiment as shown in Fig.3-1. 

2. Affix all rotor blades on the wind generator. In doing so, affix the 
rotor blades so that they are unbent. 

3. Switch on the fan. 
The fan must be set up directly facing the wind generator with 
distance of approx. 50 cm. 

4. Start the software and select the WIND GENERATOR tab. Switch the 
operation mode to MANUAL MODE. 

5. Change the position of all rotor blades evenly by rotating. 

6.  Make note of any observations. 

7. Find the rotor blade position with which the wind generator 
provides the highest no-load voltage. 

How do current and voltage behave with fewer rotor 
blades? 

1. Set up experiment as shown in Fig.3-1. 

2. Optimally position the fan. 

3. Start the software and select the WIND GENERATOR tab. 

4. Switch the operation mode to MANUAL MODE. 

5. Remove the rotor blades successively. Make sure that they are 
aligned symmetrically. 

6. Enter any observations in the following table.  

 
Number of rotor blades 

6 5 4 3 2 1 

U [V]       

How do the measurements behave with varying wind 
direction? 

1. Align the rotor blades optimally. 

2. Turn the wind generator and observe the measurements. 

How do the measurements behave if the air flow is 
disrupted? 

1. Turn on the wind generator and fan. 

2. Hold various objects between the fan and wind generator and 
observe the measurements. 

Learning the different features of a wind generator 

 

 
Fig.3-1 

8 CLEAN ENERGY TRAINER

The Clean Energy Trainer demonstrably shows your students 

the complete chain of renewable energy production (from wind 

and solar) and hydrogen-based energy storage. Various climate 

and consumption profiles corresponding to the  components in 

use can be selected in the learning and experimentation soft-

ware. The supplied documentation is designed for chemistry, 

physics and electrical engineering lessons.

Clean Energy Trainer
Experiment Set for Energy Production,  
Energy Storage and Energy Supply

Sample Experiments

 » Explore properties, efficiency and characteristic curves 
of the Solar Module, Wind Generator and Fuel Cell 

 » How to optimally align renewable energy sources: 
Which energy source generates the most hydrogen?

 » Chemical reaction of water during electrolysis: 
How to generate hydrogen with renewable energy sources

 » Which constellation is required at the different locations 
in order to operate an autarkic single-family home? 

 » How does a solar / wind / hydrogen system have to be 
designed in order to supply a residence?

 » Applying Faraday’s first law to fuel cells

Product Overview

Clean Energy Trainer

 » Wind generator
 » 2 x solar module
 » 2 x 30 ml hydrogen storage canister 

and 2 x oxygen storage canister 
 » 2 x electrolyzer
 » Take-apart fuel cell stack

 » Consumer (house)
 » USB data monitor
 » PC software
 » Anemometer
 » Radiation meter
 » Instruction Manual and Experiment Guide + CD

Art. no. 410

Clean Energy Trainer Laboratory Set   Art. no. 960

Accessories

Double spot lamp Lamp with two spots for operation of the solar cells Art. no. 421

Fan Fan for operation of the wind generator Art. no. 422
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Dr. Octavian Bass, 2013  
School of Engineering, Edith Cowan University, Australia 2013

“The Clean Energy Trainer is very good for instruction in 
renewable energies. [...] We plan to expand its use beyond 
the  regular instruction units in the laboratory.”

*Notebook not included

SOLAR MODULE  
(2 PIECES)

USB DATA MONITOR

GAS STORAGE  
(4 PIECES)

FUEL CELL STACK

WIND GENERATOR

ELECTROLYZER (2 PIECES) LOAD

*

Key Features

 » Experimentation set for energy production, storage and supply with 
 solar and wind energy, as well as a fuel cell for up to 4 students at 
the same time

 » Control and generation of electrical energy and the management of 
these processes

 » Comprehensive documentation and experimentation in the fields 
of  chemistry, physics and electrical engineering with 6 experiments 
and their explanation, as well as the instructor solution set

Software

 » Guided alignment for optimal positioning of solar and wind components
 » Visualization of operating parameters in tables and graphs
 » Automatic teacher mode for instant graph plotting to convey  

fundamental principles
 » Manual student mode for extensive data generation and empirical analysis
 » Generation of characteristic curves and data export

Electrolysis curve



Product Overview

HyDrive 

 » Model Car
 » Take-Apart Fuel Cell Stack
 » 2 x Hydrogen Tanks à 30 cm³
 » Energy Control Board
 » Hydrogen Filling Station
 » Supercapacitor

 » Test Bench
 » Fan
 » Software
 » Experiment Guide & Teachers Guide
 » Bluetooth Dongle
 » Accessories e.g. Tubes and Cables

Art. no. 1000

*

9HYDRIVE – ELECTRIC VEHICLE TRAINER
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The HyDrive provides students with a hands-on experiment set 

to examine the construction, functionality and benefits of fuel 

cell and hybrid electric vehicles. The Electric Vehicle Trainer 

assists teachers in conveying the scientific principles behind this 

technology. The HyDrive comes with an extensive didactic material 

and an educational software, facilitating teacher’s preparation and 

execution of classes.

HyDrive – Electric Vehicle Trainer
Experiment Set for Teaching Hydrogen Fuel 
Cell Technology in Electric Vehicles

Key Features

 » FCEV vehicle that can be operated independently or in 
conjunction with a test bench

 » H2 filling station to demonstrate safe vehicle refueling
 » The modular set-up allow users to examine separate 

subcomponents or the complete hybrid system
 » Actual components for real qualitative and quantitative 

analyses - no simulation
 » Highly-advanced didactic software
 » Extensive experiment guide with >15 experiments 

that facilitates autodidactical study and problem resolution

Software

The educational software facilitates system control, and monitoring,  
data acquisition and graphical representation of the collected data. The soft-
ware visualizes vehicle component interaction, the conversion of one energy 
type to another, flow direction and state. It displays whether the vehicle is 
consuming or recuperating energy and allows users to configure a variety of 
drive cycles and load profiles, e.g. inner city stop & go, highway, uphill or 
downhill etc..

Experiments

Basic experiments:

 » Charge and discharge characteristics  
of a supercapacitor

 » Characteristic curve of a fuel cell and electrolyzer

 » Basic equation of motion 

 » Conversion of electrical to mechanical power 

Application-oriented experiments

 » Recuperation of breaking energy

 » Constructing and testing a hybrid system

USB DATA MONITOR

System overview

SOFTWARE

Characteristic of a fuel cell

*Notebook not included

FUEL CELL
ELECTRIC VEHICLE

SOFTWARE

HYDROGEN 
FILLING STATION

NEW
Developed in partnership 

with key industry players 

and leading professors

N Experiment 03: Theorie

Membran aufgebracht ist. Außen an den Elektroden befinden sich
Bipolarplatten. Diese enthalten Kanäle, durch die das Gas an die gesamte
Oberfläche der Elektroden strömt. Sie dienen außerdem dazu, das
erzeugteWasser abzuführen.Oxidation (Elektronenverlust) tritt an der
Anode auf und Reduktion (Elektronengewinn) an der Kathode. Der
Brennstoff (in diesem FallWasserstoff) wird an der Anode oxidiert und setzt
Elektronen frei. Diese Elektronen können von der Anode (die dadurch zum
Minuspol der Zelle wird) durch die externe Schaltung zur Kathode fließen
(die somit zum Pluspol wird). Wasserstoffionen strömen durch die Polymer-
Elektrolyt-Membran zur Kathode, um die Ladungen auszugleichen. Eine
Brennstoffzelle kann daher ebenso wie eine Speicherzelle (Batterie) einen
Strom liefern. Anders als eine Batterie muss eine Brennstoffzelle jedoch
nicht aufgeladen werden, und ihre Elektroden werden nicht verändert.
Folgende Reaktionen finden in der Zelle statt:

H O H e O2 4 +4 +2
+ 2→ −

Auf der anderen Seite der Membran (Kathode) findet eine andere,
Reduktion genannte chemische Reaktion statt:

H e H4 +4 2+
2→−

Die Bindung von Wasserstoffionen an die durch das auf Wassermoleküle
einwirkende elektrische Potenzial freigesetzten Elektronen erzeugt
Wasserstoffgas.

Abb. 3-7:  Elektrochemische Reaktionen bei der Elektrolyse

Elektrolyse, Kurzversion Wird ein elektrischer Strom zwischen zwei Elektroden durch Wasser
geleitet, werden dieWassermoleküle in zwei Teile gespalten: Sauerstoff
undWasserstoff. Durch ihre einfache Anwendung ist die Elektrolyse von
Wasser eine der wichtigsten Methoden zur Wasserstoff-Erzeugung.

PEM-Elektrolyseure PEM-Elektrolyseure (Elektrolyseuremit Protonenaustauschmembran)
werden zumeist für industrielle Zwecke verwendet, da sie hohe
Wirkungsgrade erzielen können. Eine PEM-Membran ist eine
semipermeableMembran, die einigeMoleküle passieren lässt, andere
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4 C.3 Parameters influ-
encing the characteristic 
curve 

In these experiments we investigate the effects of reduced air supply, in-
creased internal resistance, and fuel cell temperature on the characteristic 
curve of the fuel cell. 

 C.3.1 Effect of the air supply on the characteristic curve of a fuel 
cell experiment 

 Effect of the internal resist¬ance on the character¬istic curve of a 
fuel cell experiment (without software) 

 C.3.2 Effect of the temperature on the characteristic curve of a 
fuel cell experiment 

 

 Make sure you have read and understood the instruction manual 
in its entirety.  

 Carry out the 3 experiments one after the other. 
 
 

 
TIP

  
Because of experimental technique and prior condition of the fuel cell, 
students measured values may differ from the example values given here. 

 
 

 Investigating the effects of reduced air supply on the V-I curve 

 Applying Faradays laws 

 Investigating the effects of increased internal resistance on the V-I 
curve 

 Developing an equivalent circuit diagram 

 Investigating the effects of the fuel cell temperature on the V-I 
curve 

 Exploring possible optimization, based on prior observations 
 

 

Task 

Experiments: 

Prerequisite 

Learning objectives 
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C.1 The basic functions of the 
fuel cell system experiment 

Component Description Required  

Hydrogen supply   

Fuel Cell Module FC50  
Fuel  Ce l l   

  

Electronic Load Module EL100  
Elect ronic  Load   

  

DC/DC Converter Module VC100 
Voltage  Converte r  (optional) 

  

Traffic Light Module TL10 
Traf f ic  L ight  (optional) 

  

2 12-VDC AC adapters with supply cable   

4 patch cords (red and black)   

1 USB cable   

2 Ethernet cables   

1 3-pin supply cable (grey)   

Software (optional)   

Cable Hoder Module  
Cable  Holder   

  

1 Stop watch   
 

 Arrange the modules as in the following figure:

 
Figure 2-1 Arrangement of modules 
 

The basic functions of the fuel cell system  

Required components 
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Fuel Cell Trainer

The Fuel Cell trainer is ideally suited for teaching the 
basic engineering principles of PEM fuel cell systems. 
Extensive experimenting capabilities and comprehen-
sive instruction material with predefined experiments 
make it a complete instruction package. 

Key Features

 » Optimized instruction material for teachers and students
 » 50 W PEM fuel cell with modular system design and upgrade options
 » Extensive measuring technology and data acquisition via PC  interface
 » Convenient experimentation software and measurement data  acquisition
 » Integrated safety monitoring also for inexperienced users 

Software

 »  Visualization of the physical system
 » Real-time monitoring and plotting of system parameters:  

e.g. hydrogen flow, fuel cell stack temperature, current and voltage
 » Automatic experimentation mode for instant graph plotting and evaluation
 » Manual experimentation mode for data generation and in-depth analysis 

of load profiles and various influencing factors 

50 W Fuel Cell Training System for  
Teaching Basic Engineering Principles HI

GH
ER

 E
DU

CA
TI

ON

Experiments:

Basic experiments:
 » Characteristic curves and efficiency curves
 » Dependence of output on temperature and air supply
 » Hydrogen / current characteristic curve
 » Calculating the efficiency of the fuel cell stack

 
Application-related experiments:
 » System efficiency of a fuel cell system
 » Independent power supply and working range  

of a fuel cell
 » Sample application for fuel cell car:  

fuel consumption and load profile 

Product Overview

Fuel Cell Trainer 

 » Fuel cell module 
 » Electronic load
 » DC voltage converter module
 » Traffic light module

 » H² storage module
 » Instruction material with Experiment Guide  

in ring binder
 » Software + CD
 » Textbook “Fuel Cell Systems Explained”

Art. no. 693

Accessories: Hydrogen supply – 200 bar H² connection kit 

Pressure reducer for filling the hydrogen storage canister in the H² storage module Art. no. 631 

Dimensions (W x H x D): 910 x 840 x 460 mm, weight: 20 kg. 

System Overview

SOFTWARE

Automatic experimentation mode

 Attention: Use and replication of the im
age data is only perm

itted with written approval by LECHUZA, write to pr@lechuza.com  |  06.13/JT  |  Printed in Germany

ACADEMIA OFFERING
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Fuel Cell Trainer

All components of the fuel cell system are represented individu-
ally and can be examined easily. The supplied software enables 
your students to conduct experiments and measurements.
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Hybrid Energy Lab-System

The system provides an experimental platform for advanced training to applied research:
 » Fuel Cell – Battery Hybrids
 » Battery Charging/Discharging
 » Battery & Fuel Cell Model Analysis & Comparison
 » Calculation & Evaluation of Electrical Characteristics
 » Energy Management
 » User Developed Control Algorithms
 » Validation of Models Against a Real System
 » Hybrid Power System Set-ups: UPS, Autonomous Power Supply,  

Back-up Power System, HEV/FCEV

Software

 » System Overview
 » Efficiency Analysis
 » Time Curve
 » Freely configurable measurements
 » Visualization of characteristic curves
 » Selection of manual and automated  

experiments

1.2 kW Fuel Cell and Battery Hybrid System for  
Laboratory Application

A Fuel Cell – Battery Hybrid System that enables users to understand & research 
individual components and system behavior under various hybrid set-ups. Designed 
as a lab to support engineering courses focussed on the application of fuel cells, 
battery technology, hybrid systems, energy management and energy storage. 
Ideal for Courses Focused On:
 » Battery Technology (Modeling)
 » Battery Systems & Control
 » Applied Fuel Cell Technology
 » Battery- Fuel Cell Hybrids
 » Electrochemical Energy Storage & Conversion
 » Renewable Energy Storage
 » Electrical & Hybrid Vehicles (HEV/FCEV)
 » Backup Power Systems

Sample Experiments

 » System design for special applications: Backup, 
Emergency power supply (UPS), Autonomous 
power supply, Boost, range extender

 » Examination of the operating behavior of: Bat-
tery module, Fuel cell module, DC converter

 » Determination of the efficiency and energy 
conversion

 » Examination of load step changes  
of up to 1.5 kW

 » Generation of characteristic curves

Product Overview

Hybrid Energy Lab-System 

 » Fuel cell module
 » Power management module
 » Electronic load module
 » Battery module
 » H2 storage module

 » System control module
 » Measurement and experimentation software
 » All-in-one PC incl. keyboard, mouse
 » Instruction and experimentation material

Art. no. 793*

Accessories*: Hydrogen supply – 200 bar H² connection kit 

Battery charging discharging behaviorFuel Cell & H2 System

SOFTWARE

Dimensions (W x H x D): 600 x 1,350 x 600 mm, weight: approx. 150 kg.
* Only available in combination with a hydrogen connection kit from Heliocentris.
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H2 Desorption Solutions 

Experiment solutions 

The diagram and values specified in the text serve as an example and 
can deviate from your own. 

 
Fig. 2-3 Characteristic curves with 1 metal hydride canister 

 

 
Fig. 2-4 Characteristic curves with 2 metal hydride canisters 

Questions about the experiment  

How high could the system with 1 and then 2 metal hydride canisters 
be loaded? 

Load duration with one metal hydride canister (8 bar): 7.5 minutes  

Load duration with two metal hydride canisters (8 bar): 22 minutes 

Interpret the recorded characteristic curves. What stands out?  

After approx. 2 minutes the stack power oscillates to a constant value. 
The hydrogen volume flow (H2 Flow) is identical in both experiments. 
The curves of the pressure on the pressure gauge of the hydrogen 

 

Question 1 

Question 2 

ACADEMIA OFFERING

Hybrid Energy Lab-System
Software and Manuals
S50-0022-XX



Learning Objectives

 » Basic principles of photovoltaic  
power production and storage

 » Functional principle of an  
autonomous solar system

 » Determining the efficiency of  
solar hydrogen generation

 » Design of a solar hydrogen system
 » Mobile system technology unit
 » Hydrogen generator

12 SOLAR HYDROGEN TRAINER

Solar Hydrogen Trainer

Key Features

 » Mobile Laboratory For Solar Hydrogen Generation
 » Electrolyzer and PV system can be used separately
 » LabVIEW based Software for system control, system monitoring  

and data acquisition
 » Extensive instruction material and Experiment Guide
 » User-friendly, easy-to-operate
 » Remote monitoring via LAN network is possible
 » Can be combined with other systems like Fuel Cell Trainer  

and Hybrid Energy Lab-System

Software
 » System overview and control of components
 » Overall system efficiency analysis
 » Freely configurable measurements
 » Overall system output balancing
 » System efficiency chain (Sankey diagram) and flow chart
 » Voltage and current display for individual components

Mobile Laboratory for Hydrogen Generation 
with Solar Energy

The Solar Hydrogen Trainer is a training system for generat-
ing hydrogen by means of an electrolyzer, which is powered 
by two photovoltaic modules. Performance and generation 
data of the PV modules, power electronics, battery and 
electrolyzer are captured and displayed in the included 
LabVIEW based software. 

The system is designed to be combined with additional  Heliocentris 
products, such as the Fuel Cell Trainer or Hybrid Energy Lab-System. 
The components of the system are mobile and can be connected or 
disconnected quickly. The supplied documentation  supports instruc-
tors in lesson planning.

System Overview Measurements

SOFTWARE

Product Overview

Solar Hydrogen Trainer 

 » Mobile unit with solar  
system components

 » 2x mobile photovoltaics module 

 » Hydrogen generator with interface
 » Monitoring and control software
 » Cable set

PV version (without hydrogen generator) Art. no. 810

Solar Hydrogen Trainer with 30Nl/h Art. no. 811

Solar Hydrogen Trainer with 60Nl/h Art. no. 812

Accessories

PV sensors: radiation, module and ambient temperature Art. no. 821 

H² storage canister – metal hydride storage canister 800 Nl Art. no. 650
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Solar Hydrogen Extension - Experiment Guide 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Solar Hydrogen Extension 
Experiment Guide 
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Experiment 3 

How to calculate power 

1. Set up the photovoltaic modules with an installation angle of 30° 
and an alignment angle of 0°. 

2. Switch on the system with the MAIN SWITCH. 

3. Start the software POWER MANAGEMENT MONITOR. 

4. Connect a load to 12 V DC OUT or to 230 V AC OUT. 

 This measurement is only possible if the load can be adjusted 
to different power consumptions. 

5. Change the current (of the load) until I_DC_BATTERY is at almost 
0 A. 

 The E-load is now supplied directly from the solar modules. 

6. Read the following values every two minutes and record them in 
the worksheet: 

 U_DC_Solar 
 I_DC_Solar 
 Solar radiation 

 U_DC_Battery 
 I_DC_Battery 

 I_DC_OUT 
 P_AC_230V 

 

7. Calculate the power of the solar module. 

8. Calculate the total solar power. 

9. Calculate 80% of the total solar current.  
This value (  is needed in the following measurements. 

How to evaluate day 1 

10. Adjust the load to the calculated value  . 

11. Read the following values every 2:30 minutes and record them in 
the worksheet: 

 U_DC_Solar 
 I_DC_Solar 
 Solar radiation 

 U_DC_Battery 
 I_DC_Battery 

 I_DC_OUT 
 P_AC_230V 

How to evaluate night 1 

1. Disconnect the solar module from the system (pull out cable from 
24V DC SOLAR IN). 

2. Adjust the load to the calculated value  . 

3. Read the following values every 2:30 minutes and record them in 
the worksheet: 

 U_DC_Solar 
 I_DC_Solar 
 Solar radiation 

 U_DC_Battery 
 I_DC_Battery 

 I_DC_OUT 
 P_AC_230V 

 

How to test day and night profiles 
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Experiment 1 

How to measure current and voltage under load. 

1. Set up the photovoltaic modules with an installation angle of 45° 
and an alignment angle of 0°. 

2. Switch on the system with the MAIN SWITCH. 

3. Start the software POWER MANAGEMENT MONITOR . 

4. Connect a load to 12 V DC OUT or to 230 V AC OUT. 

5. Read the following values and record them in the worksheet: 

 I_DC_Solar 
 Solar radiation 

 U_DC_Battery 
 I_DC_Battery 

 I_DC_OUT 
 P_AC_230V 

 

Measurements for different alignments 

 Repeat this experiment for the following alignments: 
 

 2. 3. 4. 5. 6. 7. 8. 9. 

Angle of 
installation 45° 45° 30° 30° 30° 15° 15° 15° 

Angle of 
alignment -30° 30° 0° -30° 30° 0° -30° -30° 

 

 10. 11. 12. 13. 14. 15. 16. 17. 

Angle of 
installation 45° 45° 30° 30° 30° 15° 15° 15° 

Angle of 
alignment -60° 60° 0° -60° 60° 0° -60° -60° 

 

 
Fig. 2-1 Alignment and installation angle 

 

How to determine measurement values of the 
photovoltaic system with changes of the position 

 

Small changes of the 
alignment 

Large changes of the 
alignment 
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Renewable Energy Smart Grid  
for Training & Applied Research

Learning Objectives

 » Introduction to solar, wind, hydrogen  
and fuel cell technology

 » Design of hybrid systems

 » Energy management and operation  
of hybrid systems

 » Autonomous operation of real loads

 » Scenario analysis: night-time operation,  
periods of no wind, peak loads

The New Energy Lab is a full-fledged energy system for 
 conveying practical knowledge in the field of energy 
management. The system combines renewable energy 
generation from solar, wind and fuel cell power with 
 modern  energy storage technology.

The New Energy Lab enables the exploration of various  energy 
sources in combination with the battery system or electronic 
load. The  Monitoring and Control Software enable your students to 
 optimally evaluate system data.

SOFTWARE

2.2 Experiment 2:  
Measure values of the photovoltaic system - large position changes 

New Energy Lab - Experiment Guide 23 

3. Start the computer and monitor.  

 
Fig.  2-2  Computer in configuration and electrical rack 
       1  Computer switch  
4. Start the New Energy Lab software. 

5. Wait until the message bar (at view bottom) requests the user to 
“Press contro l  vo l tage on but ton”. 

6. On the main switch cabinet press the button Control  Vo l tage ON   
7. Set the switches at the configuration and electrical rack, modules 

Energy Management  and Conf igurat ion  as follows: 

Operating control Setting Indicator 

Switch 230 VAC OUT 0 – 

Switch 24 VDC OUT 0 – 

Switch 12 VDC OUT 0 – 

Switch Fuel  Cel l  OCV LED OCV lights up 

Switch Wind  power generator SC LED SC lights up 

Switch GRID  Off LED OFF lights up 
Table 2-3 Settings for solar panel experiments 
 

8. Set the buttons at the NEL Frontend 1  as follows: 

Frontend 1 button Setting Indicator 

NEL Frontend 1 >  Fue l  Cel l  >  
Power 

Off – 

NEL Frontend 1 >  Fue l  Cel l  >   
Star t  /  Stop 

– – 

NEL Frontend 1 >  Hydrogen 
generator  

Off – 

Table 2-4 Software settings for solar panel experiments 
 

9. Optional: If you wish to do further data analysis, you can log 
specific values to a file. The logged data is essential for further 
data analysis; it is not part of this experiment. 

 In the New Energy Lab software, in the Data Logging  
area, click on Opt ions .  

 

 

 

2 Solar Energy 
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 The window Data LOG opt ions  opens up. 

 For the Sample  Rate , select 1 sec . 
 For Fi le  extension : , select *.csv. 
 Select the following parameters by clicking them in the list 

on the left side, one by one, and then clicking Insert  
 Solar rad.   
  U mod. #2 [V] 
  I mod. #1 [A] 

  I mod. #2 [A] 
  U mod. #1 [V] 
  I CT Bat [A] 

  U CT Bat [V] 
  I Load [A] 
  U Load [V] 

 

 On the right side, all these parameters are listed 

 Close the window Data  LOG opt ions  by clicking OK . 
 Click on Start  in the Data  Logging  area. 
 Use the proposed file name or enter the desired file name 

and confirm with OK . 
 Data logging is indicated by blinking green message in 

the lower right corner. 
 The system is ready for the measurement. 

These settings apply for the entire experiment. 

 

Measure no-load voltage, short circuit current, current 
and voltage under load for the following alignments 
and tilt angles 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 

Tilt angle 45° 45° 45° 30° 30° 30° 15° 15° 15° 

Angle of 
alignment 0° -60° 60° 0° -60° 60° 0° -60° 60° 

 

 

How to measure no-load voltage 

1. Run the solar panel in no-load: On the CONFIGURATION 
module, set the SOLAR  switch to the position OCV . 

2. Disconnect the component test battery from the solar panel by 
setting the CT  switch to the position OFF.  

3. In the New Energy Lab F rontend 1 , read the following values and 
enter them in the worksheet 2: 

 
  

 U mod. #1 
 I mod. #1 

 U mod. #2 
 I mod. #2  

 Solar rad.  
 

 

How to measure short circuit current 

Measurement Instructions 

 

 

 

System OverviewMeasurements

Key Features

 » Laboratory for solar, wind, hydrogen and fuel cell technology
 » Set-up of hybrid system with solar, wind, hydrogen and  

fuel cell technology, as well as batteries
 » High reliability and safety
 » Comprehensive system software

Software

 » System overview, control and explanation of components
 » Efficiency analysis of the overall system and the individual components
 » Freely configurable measurements
 » Output balancing of the overall system and the individual components
 » System efficiency chain and flow chart
 » Voltage and current display for individual components
 » Monitoring of the hydrogen circuit
 » Creating and saving load profiles

System includes

 » Solar system: 1,500 Wp

 » Small wind power module: 300 Wp

 » Fuel cell module: 1,200 W
 » Battery bank: 55 Ah
 » Electrolyzer: 60 Nl/h
 » Low-pressure metal hydride canisters: approx. 750 Nl
 » Electronic load: 2,400 W
 » Central energy management unit
 » System controller with monitoring and control software
 » Measuring technology, such as anemometer, H² flow meter

Accessories

 » Solar Tracking System
 » Extra Sensor Kit
 » Solar-PV-Array Simulator 1,500W
 » Video Monitoring Unit
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HG Series Hydrogen 
Generators
The HG series hydrogen generators enable the 
production of the purest hydrogen (99.9999  %) 
and are suitable for direct operation of fuel cell 
systems and for filling metal hydride storage 
 canisters.
The maintenance-free generators are available with 
a production capacity of 30 or 60 Nl/h  and are 
designed for continuous operation. The Input/Out-
put board enables control via PC and an expansion 
of the product capacity by means of cascading up 
to 10 generators.

Metal Hydride Storage 
Canisters
Metal hydride storage canisters operate at low 
pressures from 10 to 17 bar and enable the safe 
storage of larger quantities of hydrogen.

With various canister capacities (200, 400 and 
800 Nl) and the possibility of connecting multiple 
canisters, the capacity can be increased. The quick 
coupling connector of the canister assures simple 
and safe coupling and uncoupling. 

H² Connection Kit
Pressure reducer for direct operation of fuel cell mod-
ules or re-filling metal hydride storage canisters from 
200 bar compressed gas cylinders.
 Item No. 631

Hydrogen Detector
The portable hydrogen warning device (0 – 100 ppm) 
for monitoring of the workplace in combination with 
a  leak detection liquid assure safety when working 
with hydrogen. Item No. 731

Hydrogen Supply
For Fuel Cell Modules and Training Systems

Product Options

HG30  Art. no. 651

HG60   Art. no. 1302

Accessories

HG series Input/Output board Art. no. 1801

Product Options

MHS200 Art. no. 648

MHS400 Art. no. 649

MHS800 Art. no. 650

Power-to-Gas Laboratory
Investigate the entire energy conversion chain – energy harvesting, conversion and storage in the form of hydrogen and consumption by a load.  
We provide extensive consultation for equipping your laboratory.
Combine the Solar Hydrogen Trainer with the Fuel Cell Trainer or Hybrid Energy Lab-System to build your own autarkic Power-to-Gas Lab.

+

+
+

Solar Hydrogen Trainer
Fuel Cell Trainer

Hybrid Energy Lab-System

Metal hydride  
storage canister
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Product Art. no. Article Page
SCHOOL LEVEL
Model Car Page 04

352 Model Car Demo*
354 Model Car Complete*
926 Model Car Complete Bundle of 6 units
Accessories
314 Lamp for operating the solar cell
345 Hand generator for manual production of hydrogen
358 Load measurement box
917 Lamps Bundle set of 6 units

Science Kit Page 05
350 Science Kit Basic*
355 Science Kit Complete *  
916 Science Kit Basic Bundle of 6 units
924 Science Kit Complete Bundle of 6 units
Accessories
345 Hand generator for manual production of hydrogen
314 Lamp for operating the solar cell
353 Take-apart fuel cell
357 Methanol fuel cell
917 Lamps Bundle of 6 units

Professional Page 06
391 Professional Demo
392 Professional Complete
915 Professional Demo Bundle
927 Professional Complete Bundle
Accessories
314 Lamp for operating the solar cell
917 Lamps Bundle of 6 units

HIGHER EDUCATION
Clean Energy Trainer  Page 08

410 Clean Energy Trainer
960 Clean Energy Trainer Laboratory Bundle of 6 units
Accessories
421 Double spot lamp for operating the solar cell
422 Fan for operation of the wind generator
962 Double Spot Lamps Bundle
963 Fans Laboratory Bundle

HyDrive – Electric Vehicle Trainer Page 09
1000 HyDrive – Electric Vehicle Trainer 

Fuel Cell Trainer  Page 10
693 Fuel Cell Training System
Hydrogen supply
631 200 bar H2 connection kit

Hybrid Energy Lab-System  Page 11
793 Hybrid Energy Lab-System
Hydrogen supply
736 200 bar H² connection kit

PRODUCT OVERVIEW

Solar Hydrogen Trainer Page 12
810 PV version (without hydrogen generator)
811 Solar Hydrogen Trainer with 30 Nl/h
812 Solar Hydrogen Trainer with 60 Nl/h
Accessories
821 PV Sensor Kit: Sensors for radiation, module and ambient temperature

RENEWABLE ENERGY LABORATORY SOLUTIONS
New Energy Lab Page 13

880 New Energy Lab
ACCESSORIES
Power-to-Gas Laboratory & Hydrogen Supply Page 14

651 HG30 Hydrogen Generator – 30 Nl/h
1302 HG60 Hydrogen Generator – 60 Nl/h
Accessories
1801 Input/Output board for the HG series

Metal Hydride Storage Canisters Page 14
648 MHS200 - Metal hydride storage canisters with 200 Nl
649 MHS400 - Metal hydride storage canisters with 400 Nl
650 MHs800 - Metal hydride storage canisters with 800 Nl
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Heliocentris Academia GmbH

Rudower Chaussee 29 
12489 Berlin, Germany 
Tel. + 49 (0) 30 340 601 600 
Fax + 49 (0) 30 340 601 599 
academia@heliocentris.com 
www.heliocentris.com

Heliocentris Energy Systems Inc.

902 – 610 Granville St. 
Vancouver, BC 
V6C 3T3 Canada 
Tel. + 1 604 684 3546 
Fax + 1 604 648 9406 
academia@heliocentris.com
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