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Abstract: The reduction of the useful life of some technologies for various reasons currently generates a large amount of electronic 
waste whose main destination is landfills located in underdeveloped countries. On the other hand, the lack of availability of electrical 
energy can encourage the use of other less efficient means of generation with a greater environmental impact. To overcome these 
problems, it is proposed to recover certain wastes in the manufacture of small wind turbines for use in the construction of these 
countries. This article provides a practical example of the design of the electric machine and its performance in building with the 
positive social, economic and environmental impact of the regions involved. 
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1. Introduction 

For several years now, certain economically 

disadvantaged regions of the world have been afflicted 

by the synergies of certain events with serious 

consequences. One of these events is the emergence of 

extensive waste disposal sites for electrical and 

electronic devices; another is the unavailability of 

thermal and electrical energy in homes. 

The relentless growth of demand in the market for 

the performance of electrical and electronic products 

and the reduction in the purchase price experienced in 

recent years [1, 2] have enabled the option to purchase 

and replace equipment in the face of possible repairs, 

thus reducing its useful life and consequently 

increasing the amount of waste generated [3]. 

Although initially the 1992 Basel Convention [4] 

agreed that signatory countries should treat electronic 

waste within their borders and at the same time the 

1991 Bamako Convention [5] prohibited the import of 

                                                           
Corresponding author: Francisco Javier Balbás, Ph.D., 

engineer and assistant professor, research fields: energy 
efficiency and sustainability. 

 

hazardous waste, one of the destinations for waste 

generated globally, mainly in developed non-signatory 

countries, is in model regions in sub-Saharan Africa [3, 

6, 7, 8]. In most cases, waste-importing countries 

accept e-waste through legal loopholes or tricks [2, 5, 

[9] because they allow some metals to be obtained in 

comparison with the corresponding minerals extracted 

from the mine [10, 11] and, in addition, the lack of 

environmental control and regulation for the e-waste 

recycling industry allows the neediest populations to 

find an economic opportunity [8, 11]. 

Faced with this problem, reuse in the dumps 

themselves is one of the main solutions [2, 12], but the 

type of manufacturing of electrical and electronic 

waste and the lack of resources and preparation of the 

population [2] mean that the collection of certain 

materials for their subsequent sale is carried out 

through uncontrolled recycling in unsafe and unhealthy 

conditions [1, 6, 11], which in turn generates certain 

proven and quantified environmental impacts: high 

levels of heavy metals, chemicals such as the 

phthalates DEHP and DBP (which interfere with 

reproduction) or chlorinated dioxins which are linked 
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Fig. 2  Diagram and possibilities. 
 

accelerating the formation and adoption of the 

renewable technologies presented [15]. The case study 

can be focused on the Accra region, in Sub-Saharan 

Africa, where one of the largest electronic dumps in the 

world is located [6] and close to countries such as Togo, 

Benin, etc., with the aspects presented above and 

considered in “electric poverty” by the International 

Energy Agency [15]. 

In this article a practical example is described, where 

the obtaining of the electric machine of a wind turbine 

is presented, showing the possibilities using the motors 

and magnets obtained through controlled extraction 

and treatment of frequent residues in the existing 

landfills [2]. 

3. Practical Methodology 

The wind turbine will be configured as a 

synchronous generator with permanent magnets, which 

will need a winding stator and a rotor permanent 

magnet based. For this purpose, firstly a selection of 

the appropriate devices and their location is carried out 

and then treated to finish with the corresponding 

performance analysis. 

3.1 Choose and Material Location 

The stator and the rotor are obtained by different 

means; all controlled requiring in the worst case a small 

mechanical adjustment. Initially, considering the 

single-phase machines, the stator can be obtained from 

the following motors. 

 Squirrel cage motors with capacitor and universal 

motors, both formed by a stator designed by stacked 

plates in a symmetrical set of protruding poles, easy to 

identify, where the coils that will generate the 

induction on the rotor are housed. This kind of motors 

allows the use of the stator without complicated 

adaptations needed and it can be easily found. They 

are the most common motor in appliances that need a 

lot of torque for their operation, such as washing 

machines, dryers, etc. 

 Permanent magnet motor with the rotor made up 

of permanent magnets as main aspect. This is very 

interesting  for  the  present  work,  because no 

modification is required to work as generator. This 

kind of motor, usually common, is designed for low 

power projects, around 30 W and they can be located 

in car alternators, small appliances, water pumps and  
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Fig. 11  Output voltage and current according to generator 
revolutions (r.p.m.) with an electrical load of 10 ohmios. 
 

 
Fig. 12  Output voltage and current according to generator 
revolutions (r.p.m.) with an electrical load of 58 ohmios. 
 

Sufficient electrical values can be obtained by 

suitable signal processing for use in battery charging or 

direct DC supply to the installation of the corresponding 

building, as there is the possibility of making a DC 

installation to reduce the costs of the inverter [18]. 

From this point you can obtain the power curve of 

the machine trying to improve the parameters of the 

machine obtained. 

4. Conclusions 

The short practical example given above shows the 

possibility of controlled recycling of materials suitable 

for the manufacture of the electrical machine of the 

wind turbine. Different possibilities of location, 

treatment and disposition of elements found in landfills 

are presented, demonstrating their possibilities as 

generating machines. In addition, at the same time, the 

students are trained to deal with possible variations and 

characteristics of the material used, issues that enable 

the social, economic and environmental possibilities 

shown in Fig. 2: 

 The generators made allow their use in the 

self-consumption of the remote houses in the treated 

regions. 

 If the region where the workshop schools are 

located does not have a wind with these characteristics, 

there is the possibility of marketing the manufactured 

equipment and establishing cooperation between 

regions according to the characteristic resources [15]. 

 On the other hand, training the population in the 

intrinsic design of manufactured machines also favors 

the mobility of individuals between regions, given that 

in recent years renewable energies have found greater 

possibilities in emerging countries than in developed 

ones [15]. 

In addition, health and hygiene in the treatment of 

waste and the possible reduction of the forest mass 

used as an energy source reduce the impact on the 

population. 
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