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1. Introduction – In developed countries we generate high amounts of waste with which we have serious 

management difficulties. For example in Europe each person generates 477 kg and in Spain 425 kg in 

each year. Among this waste there is household waste, which is composed of containers and wrappers 

that are not toxic to be in contact with food and drinks and could have a second use. One possibility is 

reusing them as construction material, of which there have been a lot of experiences in this direction until 

now. The authors of this paper have detected a specific application of household waste reuse as 

construction material that aims to cover an important social need in Spain. This is the endemic lack of 

solar control devices that an important number of public Spanish educational centres have. Moreover, the 

public system has difficulties in providing new solar protections in due time for all these centres, which 

would be satisfied if these solar control devices had specific and particular designs in each case according 

to the building, cultural context, educational approach. 

In this sense, the authors have started a research project that will design new solar control devices 

integrated in educational architecture incorporating low-cost tensed structures, composed of reused 

household waste and renewable energy systems and technologies. Furthermore, these devices are 

designed to be built during workshops about waste management by primary school pupils and teachers. 

Therefore, these workshops will also help to aware children, which are the base of our Society and our 

future, about our high waste generation and how waste can be reused. 

This paper presents the first part of this research project, which consist in: 1) a literature review of similar 

projects and 2) a surveying study to determine the exact affectation of this lack of control devices in 

public schools. This research project is still in progress and has support from a 2017 Leonardo Grant for 

Researchers and Cultural Creators, BBVA Foundation. 

 

2. Experimental – The mentioned review on similar projects will focus on three main groups: a) 

household waste applications in architecture, from structures construction to design elements that could 

be applied to solar control devices; b) tensed solar control devices, including awnings, blinds, vertical and 

horizontal louvres among others and c) solar control devices incorporating renewable energy systems, for 

example photovoltaic, solar thermal and wind, including piezoelectric systems. The previously mentioned 

surveying studies include questionnaires to schools teaching directive team, different specialities teachers 

and students. The surveys are being carried out to a representative sample of public schools from big 

cities, medium size towns and villages with different number of inhabitants, density, births and deaths 

rate, solar irradiation, maximum temperature, humidity, Gross domestic product (GDP) per capita and 

registered unemployment among others. 

 

3. Results and Discussion – Different alternatives of architectural elements composed of household 

waste that could be used, directly or with some modifications, as solar control devices have been 

identified. Similarly, alternatives of tensed structures and renewable energy systems that could be 

incorporated in them have been detected. At the same time, surveys to a representative sample of Spanish 

schools have proved that along with schools common economic problems, the satisfaction level from the 

solar control devices is also very low. Consequently, using household waste, which are low cost 

materials, to build these devices incorporating alternative energy systems and tensed structures could be a 
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great novel opportunity to solve this aforementioned endemic problem. Additionally involving students 

and teachers in the construction process, designing of tensed structures composed of reused waste and 

low cost of devices is very positive for the educational process of the students. Moreover, this workshops 

are having a priceless awareness effect to children, teachers and their families about the household waste 

and solar problems of our Society. This is one of the main novelties of this research project. 

  

4. Conclusions – As a conclusion, as it has been explained in the previous section, this project will 

contribute to reduce the environmental impact of Spanish schools and optimize their energy efficiency, 

comfort, environmental awareness and the learning process of its users. To sum up, the present research 

project, with this first part and its following parts, is expected to promote the awareness and better 

management of our Society present household waste generation while solving the endemic problem of 

Spanish schools solar control. 
 
 
  


