
The experimental platform has been designed to enable undergraduate students enrolled in an elective course on the integration of renewable energy sources into power systems to 

acquire skills and competencies related to hydrogen production, storage and its subsequent conversion back into electricity. 

Hydrogen technology education aligns with European Commission guidelines, such as the European Green Deal, which aims to transform surplus renewable energy into  a 

manageable, clean resource.
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And, How can hydrogen be 
converted into electrical energy?

RENEWABLE  ENERGIES ENERGY CONVERSION 

ELECTRICITY→H2

Green H2

1º.- Operation of a PEM fuel cell.

2𝐻2 → 4𝐻+ + 4𝑒−

2º.- Laboratory experimental platform.

3º.- Activities.

A.-  Hydrogen tank                               F.- variable current supply        

B.-   Oxygen tank                                  G.- electric load (0-10 Ω)

C.-  Measurement equipment           H.- electric load (1Ω)

D.- Regulable power supply                I.- PEM fuel cell      

E.-  variable voltage supply                 J.- Motor DC

A:- Determination of the polarization curve.

B:- Determination of the electrical energy generated and 

efficiency of the PEM.

Renewable based hydrogen production offers a promising solution for energy storage, addressing the inherent intermittency of renewable sources.. 

Future engineers must be equipped to manage the complete hydrogen lifecycle, including production, storage, and reconversion into electrical energy. 

While green hydrogen production via water electrolysis is currently limited by low efficiency, continued research in this field remains essential for its future competitiveness. 
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ENERGY CONVERSION 

H2 → ELECTRICITY

You can use a PEM fuel cell

EDUCATION !!!
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Disadvantages of the technology:
- Its study is not yet integrated into university curricula.
- Water electrolysis is not currently a commercially  competitive 

alternative, due to its lower energy efficiency.
- The high cost of some of the materials required for its development.
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