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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

 » E�ciency Analysis

 » Time Curve

 » Freely con�gurable 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 e�ciency 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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Nexa® Training System - Experiment Guide 25 

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 
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14 POWER�TO�GAS LABORATORY & HYDROGEN SUPPLY
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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 �lling 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. 

H† Connection Kit

Pressure reducer for direct operation of fuel cell mod-
ules or re-�lling 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 H† 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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