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THERMAL PERFORMANCE EVALUATION OF NON CONVENTIONAL 

CONSTRUCTIONS THROUGH SIMULATION IN VISUALDOE 

 

ABSTRACT 
Energy - one of the main causes of the environmental pollution. In order to 

promote the reduction of the energy consumption, it is fundamental to employ 

the sustainable development principles in the construction sector. In the 

European Union of the 15, there are about 164 million buildings, responsible for 

40% of the final energy demand and 1/3 of the emissions of greenhouse gases. 

Sustainable buildings are those that have the minimum negative impact in the 

natural and constructed environment. Different measures are necessary for the 

construction of sustainable buildings: since energy regulation, implementation 

of thermal comfort standards that consider forms of reaching it with the lowest 

energy consumption and the awareness of the intervening parts to the benefits 

of the use of energy efficient solutions. In this context some solutions are 

introduced to implement in buildings with the intension of increasing their 

energy performance. For the implementation of the energy efficient solutions in 

buildings, it is fundamental to use simulation tools, in order to foresee the 

solution that results in the best performance for the building. In this work, one 

used the Test Cells constructed in the School of Engineering, University of Minho, 

for testing the performance of energy efficient solutions. The model used and 

the respective simulations were calibrated using the data acquisition system of 

the Test Cells to obtain the “in-situ” thermal resistance of some building 

envelope components and a weather file. By the comparison between the 

traditional construction in Portugal, with the construction integrating low 

environmental impact materials and passive solar solutions, it was 

demonstrated that the proposed solutions, constructed in the Test Cells, are 

more energy efficient. On the other hand, the methodology proposed in the 

new Portuguese Thermal Regulation was evaluated and it became clear that 

the results obtained by this regulation are very similar to the dynamic simulation, 

in terms of the heating / cooling energy requirements.  

 

 

 



 

 

viii 

 


