
SECONDARY LEVEL EDUCATION 

The GE100S is a trainer on Renewable Energy Sources and 

includes practical training devices and build-in instruments 

which enable the students to carry out a wide range of 

experiments in the area of Solar, Wind and Hydrogen Fuel 

Cell applications. The aim is to implement a complete 

program of experiences which enable students to learn 

the main characteristics of these 3 types of Renewable 

Energy. Also, to practice on processes and methods such 

as solar radiation to photovoltaic conversion process, wind power and factors of performance, electrolysis and 

Hydrogen fuel cell, renewable methods of energy usage, power and coefficient measurements for each case, while 

doing real practical experiments. 

THE GE100S TRAINER 

The console of the trainer includes: 

 All connecting terminals for the input devices and 

output power measurements. 

 A built-in interface for measuring voltages and currents. 

 A data logging controller. 

 A variable load 0-100 Ohm, 0-450 Ohm motor. 

 A data display LCD 3.5 inch. 

 A motor with couplings to drive the wind generator (if 

no fan is used) and a variable speed to simulate wind 

speed. 

 

The trainer connects to the following input sets: 

 Fuel Cell set 

 Photovoltaic panel 

 Wind turbine set 

 

GE 100S POWER PARAMETERS 

 Power Input 220V 

 Maximum Output 12V/2A 

 Power measurements build-in circuit (VI) up to 24 V/ 5A 

 

Using the GΕ100S the students will be able to interconnect 

and perform the tasks in the three categories of 

Renewable Sources of energy as well as for Hybrid 

systems combining: 

 The Wind Energy training tasks using the GE100S trainer 

and the Wind turbine kit. 

 The Hydrogen Fuel training tasks using the GE100S 

trainer and the H2 fuel kit. 

 The Solar energy training tasks using the GE100S trainer 

and the photovoltaic cells. 

A. Fuel cells 

 Fuel cell structure and specifications. 

 Operational principles of fuel cells, water solution 

electrolysis - charging a fuel cell, storing hydrogen in a 

cell. 

 Hydrogen/oxygen and hydrogen/air cell. 

 Electrolyzer: performance characteristics and efficiency. 

 Fuel cell: performance characteristics and efficiency. 

 Model hydrogen car. 

B. Photovoltaic 

 Electromagnetism laws - radiation. 

 Power output performance of the solar cell based on 

surface area, light intensity, angle of incidence of solar 

rays. 

 Angle of incidence of solar radiation. 

 Solar panel power output (VI) in serial and parallel circuit. 

 Characteristics of performance in photovoltaic panels. 

 Power output - VI of photovoltaic panels. 

C. Wind energy 

 Wind energy transformation to electrical energy 

principles. 

 Effects of the wind energy output based in: wind speeds 

and directions, number, position and type of wind turbine 

blades, blade pitch angle and structure of blade. 

 Power characteristics (VI) of wind turbine under no load 

and under different loads. 

 Green power grid: transformation and storage of 

electrical energy produced by wind turbine and solar 

photovoltaic panels into fuel cells. Principles of Energy 

balance, load balance and sufficiency in a green 

energy integrated system. 

The trainer operates: 

 As stand alone 

 With the use of the tablet running Polytech 's GE100S 

trainer software application (optional feature). 

DIDACTIC TOPICS 

GE100S Trainer 

SOLAR, WIND, FUEL CELL ENERGY TRAINER 

RECOMMENDED ACCESSORIES 

1. Light source for solar cells with halogen lamp min100W 

(if it is not used with Sun light directly). 

2. Three speed domestic air fan. This can be used to 

create air stream for the wind generator. Without this 

appliance the user can rotate the wind generator using 

the motor driver. The trainer offers a scale of motor 

RPM's /air speed to facilitate wind simulation. 

The GE100S application in combination with the console 

hardware offers immediate and graphical ways to the 

user by recording data directly from energy sources, 

analyzing data and record all data for all viewable or 

implemented experiments. Makes power efficiency 

calculation and performance reports for any input/

output from the various alternative energy setups. Tablet 

is included in this optional add-on. 

Renewable Sources of energy are provided to us inexhaustibly by nature. This laboratory explores the operating 

principles of Solar, Wind and Hydrogen Fuel energy. 



The Wind Energy training tasks using the GE100S trainer and the 

Wind turbine kit allow the students the correlation of physics and 

engineering with practical usage of the Wind power generation 

principles. The system is performing in such a way that all 

experiments can be conducted in a normal classroom. It allows 

students to conduct a wide range of experiments related to the 

fuel cell technology. 

Quantitative Measurements can be performed with the use of 

only the trainer or additionally with a PC and the GE100S 

application provided with the trainer. 

The training method offers the understanding of the physical 

and engineering principles in the wind energy technology as 

well interconnections with the other sources of renewable 

energies. 

Wind Energy tasks 

The Hydrogen Fuel training tasks using the GE100S trainer and 

the H2 fuel kit allows correlating of physics and engineering with 

practical usage of the Hydrogen fuel cells. The system is 

performing in such a way that all experiments can be 

conducted in a normal classroom. It allows students to conduct 

a wide range of experiments related to the fuel cell technology. 

Quantitative Measurements can be performed with the use of  

the GE100S trainer as stand alone and with the use of a PC and 

the GE100S application provided with the trainer. 

The tasks offer the understanding of the physical and 

engineering principles of electrolysis and fuel cells and  the 

conduct of quantitative experiments. 

Hydrogen Fuel Energy tasks 

The Solar energy training tasks using the GE100S trainer and the 

photovoltaic cells allows correlating of physics and engineering 

with practical usage of the Photovoltaic cells. The system is 

performing in such a way that all experiments can be 

conducted in a normal classroom. It allows students to conduct 

a wide range of experiments related to the fuel cell technology.  

Quantitative Measurements can be performed with the use of 

the GE100S trainer as stand alone and with the use of a PC and 

the GE100S application provided with the trainer.  

The tasks offer the understanding of the physical and 

engineering principles of Solar energy and Photovoltaic cells 

and the conduct of quantitative experiments. 

Solar Energy tasks 

1  Turbine Support base 

1  Wind turbine mount axes 

1  Wind turbine 

9  Wind turbine blades( 3 types ) 

1  Motor coupler 

1  Rotational speed sensor   

4  Terminal cables  

To conduct the experiments besides the GE100S 

trainer console, the system provides the following 

wind turbine kit accessories, with an application 

software running on a PC windows 8 or higher (PC is 

not provided). Additionally, a 3-speed table top fan 

is required. The trainer can be operated without the 

fan using the build-in motor as a turbine drive. 

To conduct the experiments besides the GE100S 

trainer console, the system provides the following 

Fuel kit accessories, with an application software 

running on a PC Windows 8 or higher (PC is not pro-

vided). 

To conduct the experiments besides the GE100S 

trainer console, the system provides the following 

Wind Solar Energy accessories with an application 

software running on a PC Windows 8 or higher (PC is 

not provided). 

1 Fuel cell base 2 Rubber tubes 

1 PEM Fuel cell 1 Set of Adaptors, 

clincher & valve  1 Electrolyzer base  

1 PEM Electrolyzer  1 Set of Screws and 

post secure pin  1 Motor Fan  

1 H2 & O2 tank set  1 Battery pack 

2 Gas container 4 Terminal cables 

1 1 Watt Solar panel  

1 0,6 Watt Solar panel  

1 Solar panel inclination frame with Light radiation 

sensor   

1 6 Cover filters  of solar cells 

1 Light source (installed on the GE100S) 

GE100S Trainer 

SOLAR, WIND, FUEL CELL ENERGY TRAINER 
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