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Abstract. Due to a increasing global energy demand, the development of sustainability technologies is crucial for a 

society that is increasingly dependent on electricity for domestic, commercial and industrial purposes. The main 

pourpose of this work is to develop and analyze the feasibility of a system that uses different rotating elements to 

generate electric energy, through the construction of a prototype. The relative rotation of neodymium magnets, in 

altered orientation along a disc, over coils of enamelled wire causes electric current to be generated by means of 

electromagnetic induction. Parameters such as presence of ferromagnetic core in the coils, distance between magnets 

and coils, and type of connection between the coils were analyzed during the tests. The results obtained, from the 

analysis of the data collected, were satisfactory, and the system, very promising in what is proposed. 
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1. INTRODUCTION 

 

The current society is highly dependent on electric power. According to the Agência Nacional de Petróleo (ANP, 

2009), taking into account current reserves and extraction regime, world reserves of oil and natural gas are expected to 

be exhausted in 150 years and those of coal in just over 200 years . As the global energy consumption is not expected to 

decrease, new methods of energy generation are increasingly needed.  

 

2. PROTOTYPE 

 

This project consists of analyzing the feasibility of the use of the spinning function of several devices for the 

generation of electric energy by means of the construction of a prototype. 

The prototype consists on a fixed platform containing the enameled copper wire coils and where the motor is fixed. 

The disc with the neodymium magnets are attached on the motor shaft itself, which are the moving part of the system. 

The relative rotation of these elements causes the magnetic field inside the coils to be changed and electrical energy is 

generated. The electric motor is powered by an external power source, and the prototype aims to simulate the turning of 

a car wheel. 

The innovation of the project is in the small size of the system, which enables applications in previously unfeasible 

locations and devices. It is also worth highlighting the fact that the proposal aims to generate energy through objects 

that already have the rotation as a function, allowing future tests and adaptations in different systems. 

 

 

2.1 Experimental procedure 

 

The variables used in the data collection were the presence of ferromagnetic core in the coils, the distance from the 

magnets to the coils, and data were collected with single and biphasic connection between the coils.  

The impossibility of defining the energy efficiency was due to the impossibility of measuring the decrease in the 

speed of the disk when the current and voltage were measured. Future study’s aims to observe the force of resistance 

imposed by the electric generation with and without the presence of the ferromagnetic core in the coils, thereby defining 

the system energy efficiency.  
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2.2 Results and discussion 

 

The power generated is enough to charge a battery, both in voltage and current. In addition, it was observed that the 

presence of ferromagnetic core in the coils increases the power generation, so the data collected and its subsequent 

analysis allows us to infer that the system performed satisfactorily, showing itself to be very promising in its 

application. 

 

2.3 Data ollect 

 

The tests were performed with and without the ferromagnetic core on the coils. Another variable was the distance 

from the magnets to the coils. There were five defined distances. First with the magnets distant of 0.5 cm of the coils, 

the later stages occurred with variation of 1.0 cm in relation to the previous one. Finally, data were collected with single 

and biphasic coils. 

With each defined distance the system was tested twice, and all the tests lasted for forty-five seconds, in order to 

allow the stabilization of the engine rotation. 

It is noticed that the shorter the distance between the magnet and the coils the greater the electrical power generated. 

However, the disc fastening mechanism prevents the use of ferromagnetic core in the coils at very short distances. 

Therefore, for applications of the system where the magnets can remain very close to the coils, between 0.5cm and 

1.5cm, it is indicated that it works without the ferromagnetic cores added to the coils. In places where this distance has 

to be increased, the addition of the ferromagnetic cores to the system allows a gain in the energy generation. 

It is worth mentioning that the system only proves viable when the stator is constructed by means of a biphasic 

connection between the coils. 

 

2.4 Figures and tables 

 

Below, image of the prototype already assembled and ready for testing. 

 

 
 

Figure 1. Assembled functional prototype 

 

The figures 2, 3 and 4 show the respective comparisons for voltage, current and power available with the system in 

single-phase connection. 
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Figure 2. Comparison of voltage generation in the single-phase system with and without ferromagnetic cores 

 

 
 

Figure 3. Comparison of current generation in the single-phase system with and without ferromagnetic cores 

 

 
 

Figure 4. Comparison of power generation in the single-phase system with and without ferromagnetic cores 

 

Figures 5, 6 and 7 show the respective comparisons for voltage, current and power available with the system in 

biphasic connection. 
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Figure 5. Comparison of voltage generation in the biphasic system with and without ferromagnetic cores 

 

 
 

Figure 6. Comparison of voltage generation in the biphasic system with and without ferromagnetic cores 

 

 
 

Figure 7. Comparison of voltage generation in the biphasic system with and without ferromagnetic cores 

 

Tables 1 and 2 present all the data collected on the system in single-phase and biphasic connection, respectively, for 

better visualization purposes. 

 

Table 1. Listing of the data collected for single-phase system connection, highlighting the highest values collected. 

 

Distance (cm) 0,5 1,5 2,5 3,5 4,5 

Coils C N/C C N/C C N/C C N/C C N/C 

Voltage (V) 0,000 0,345 0,152 0,099 0,055 0,040 0,024 0,015 0,010 0,006 

Current (A) 0,000 0,150 0,066 0,043 0,024 0,017 0,010 0,007 0,004 0,002 

Power (W) 0,000 0,052 0,010 0,004 0,001 0,001 0,000 0,000 0,000 0,000 
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Table 2. Listing of the data collected for biphasic system connection, highlighting the highest values collected. 

 

Distance (cm) 0,5 1,5 2,5 3,5 4,5 

Coils C N/C C N/C C N/C C N/C C N/C 

Voltage (V) 0,000 11,840 14,720 5,410 6,780 2,530 3,480 1,080 1,680 0,520 

Current (A) 0,000 2,220 1,830 1,440 0,840 0,740 0,420 0,330 0,210 0,160 

Power (W) 0,000 26,285 26,938 7,790 5,695 1,872 1,462 0,356 0,353 0,083 

 

 

 

3. CONCLUSIONS 

 

The initial hypothesis that it would be possible to generate a significant amount of energy through electromagnetic 

induction using reduced size coils of enameled wire and small neodymium magnets was confirmed. 

The energy generated is sufficient to charge batteries, both in voltage and current, proving the viability of the usage 

of the system. This does not indicate that the proposed application for the system will have the same performance as the 

prototype since the system was built almost artisanal. The use of more refined design and construction techniques can 

make the results even more significant. 
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