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1. Introduction – The effort of project solvers was to achieve entirely new economic efficient using of 

solar energy by means of energy active roof covering. Numerous research tasks were accomplished in 

order to design and verify suitability of chosen materials for active roof cladding system production. The 

technological solution of individual tile structure was developed, including profiled GFC element with 

integrated HT layer bearing a system of PV cells, joint together by carefully chosen materials. 

 

2. Experimental – Research works included testing of the individual parts of the roof system, their 

connection and composition, mostly from a long-term point of view. Testing criteria were technological, 

physical-mechanical, hydrophobic and visual. Strength characteristics of the profiled GFC elements, 

adhesion of the PV layer to the GFC element, water and climate resistance of the whole roof cladding 

system was tested. Electric parameters and temperature coefficient were measured. Technical realization 

of the whole system was focused on achieving the highest functionality – durability, effectivity and 

energetic efficiency. Static and fire-resistance evaluation of the system was also conducted. 

Interconnection of individual tiles was designed and electric and heat-transfer efficiency was studied and 

calculated. 

 

3. Results and Discussion – The measurements showed that the roof elements with active heat transfer 

layer had about 8% higher performance due to heat removal. Moreover, the thermal energy generated was 

directly proportional to the electrical energy obtained. The daily yield was in the range 1,100 to 2,000 J. 

The energy efficiency of the developed roof elements was measured in terms of proportion. Periodically 

obtained heat from the active heat exchange layer was monitored in relation to the flow rate of the heat 

transfer medium through the heat exchange layer. The difference between input and output temperatures 

was also monitored. These data were entered into the calorimetric equation and the obtained heat was 

then calculated. In case of loading of the roof element by wind suction, the safe recommended design 

value of the surface uniform load was equal to pd = 3.75 kN/m2. In case of a roof element loaded with 

effects simulating wind pressure, the safe recommended design value of the surface uniform load was 

equal to pd = 3.80 kN/m2. 

 

4. Conclusions – The authors’ efforts aim was to develop a completely new system of economically 

effective use of solar energy. Electric energy acquired can be used immediately, while acquired thermal 

energy can be stored for further use. The developed system can be installed on both civil and commercial 

buildings. The results achieved during this project are protected by copyright and commercialized both in 

domestic market and abroad until 2022. 
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