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Introduction 
In response to the global need to meet increasing energy demands without compromising environmental integrity, 
hydrogen emerges as a key energy vector in the transition toward next-generation transportation technologies. This work 
presents a proposed experimental practice for Chemistry, first-year students in Engineering Schools, based on the 
use of the Hydrocar scientific kit, designed to comprehensively illustrate the cycle of energy production, storage, and 
conversion from renewable sources as shown in Figure 1.  

 
Fig 1. Hydrocar scientific kit (adapted from NotebookKLM). 

Methodology  
The system uses photovoltaic solar energy to power an electrolysis process, demonstrating how water can be transformed 
into a clean fuel. Hydrogen production in this model is based on the electrolysis reaction, where electrical energy 
(supplied by the solar panel) facilitates the decomposition of water molecules into their primary gaseous components as 
indicated by Equation 1: 
 

2H2O(l) + energy → 2H2(g) + O2(g)  Eq. (1) 
 
 
Subsequently, the hydrogen gas produced is directed to a fuel cell integrated into the vehicle. In this device, the 
chemical energy of the fuel is converted into electrical energy for motion through the reaction that is the reverse of 
electrolysis as shown in Equation 2: 
 

2H2(g) + O2(g) → 2H2O(l) + energy   Eq. (2) 
 
 
This reaction produces only liquid water as a byproduct, positioning this technology as a zero-emission solution. 
The proposed laboratory practice includes advanced experiments to analyze the effect of solar panel inclination on 
efficiency, determine the maximum power point, and study the polarization curves of the fuel cell.  
 
Conclusions 

It is concluded that the use of this kit not only: 
- facilitates the understanding of complex 
electrochemical concepts but also  
- promotes a critical perspective on the future of 
sustainable mobility and  
- the use of renewable resources such as sunlight and 
water to mitigate global environmental impact. 
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