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The European Context 
Why do we need cool roofs? 

V Buildings = 40% of energy consumption and 36% of CO2 
emissions in the EU.  

 

V Improved energy efficiency of buildings =  

reduction of the total EU energy consumption by 5% to 
6% and lower CO2 emissions by about 5%.  

 

V Increasing urbanisation and heat island =  

increased energy consumption, leading to higher green-
house gas emissions.  



The Context -  

V COP 21 ς Climate change 
Á COP21 objective: global temperature below 2ϲ C threshold 

Á EU policymakers to find effective solutions to meet this objective 

 

V Energy Union 
Á secure, affordable energy and wiser energy use in Europe 

Á Energy Performance of Buildings Directive  

 

V Circular Economy Package  

 

 Cool roofs: a practical and affordable technology that 
represents an untapped potential for unlocking the 

opportunities that lie in sustainable housing.  
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Á Improved energy efficiency thanks to the reduction of building heat-
gain  
Á Improvement thermal comfort conditions in non AC buildings 
Á Improved lifespan of materials 
Á A cost effective solution that can be used in new and existing 
buildings 



Cool roof benefits 

7 

ÁSavings on summertime air conditioning expenditures, in conditioned 
buildings.  (AC savings averagely 10-40%) 
ÁReduction of peak electricity demand and related financial savings 

A. Synnefa, M. Santamouris and H.Akbari: Estimating the effect of using cool coatings on energy loads and thermal comfort in residential buildings in various climatic 

conditions, Energy and Buildings, 39,11, 1167-1174, 2007 
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A. Synnefa, A. Dandou, M. Santamouris, M. Tombrou, N. Soulakellis : Large Scale Albedo Changes using cool materials to Mitigate Heat Island in Athens. J. Applied 

Met, 2008 

ÁReduction of urban heat islands & heat resulting air pollution and 
greenhouse gas emissions 
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ÁaƛǘƛƎŀǘƛƻƴ ƻŦ Ǝƭƻōŀƭ ǿŀǊƳƛƴƎ ōȅ ŎǊŜŀǘƛƴƎ ŀ άƴŜƎŀǘƛǾŜ radiative ŦƻǊŎƛƴƎέ ϧ 
decreasing GHG emissions due to reduced energy consumption  
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Development of new materials 

Significant effort is put in:  

V Intelligent coatings and materials that provide a 
desired response to some external stimulus, 
such as temperature, light, etc.  

V In understanding the ageing of materials. 
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Inorganic Thermochromic Coatings  

Developed in TUC  

Transition temperature: 45C 



Thermochromic coatings with various filters   



The ageing of cool materials 

VAnalysis of ageing effect in existing applications 
of cool materials where a 0.24 drop of the solar 
reflectance value and an increase of the cooling 
load 12.6 kWh/m2 is noticed. 
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Application of cool materials in industrial building in 
Oss The Netherlands  

Tetrafluoroethylene (C2F4) monomer fluorocarbon coating in a water-borne (FC coating) 
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