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Urban Heat Island phenomenonUrban Heat Island phenomenon



Evolution of urban temperaturesEvolution of urban temperatures

Maximum difference in urban and rural temperature for US and European cities.  
From [Littlefair, 2000], data from (Oke 1982). 



Urban Heat Island and cooling loadsUrban Heat Island and cooling loads

Distribution of cooling load [kWh/m3] in Athens  2004, for a set point of 26°C, (Santamouris et 
al,2004)



Main causes of Urban Heat IslandMain causes of Urban Heat Island

 Low surface albedo

 Low evapotranspiration rate

 Geometry and orientation

 Anthropogenic heat

 Urban greenhouse effect

 Cool surfaces

 Green walls and roofs



Temperature rise of various materials Temperature rise of various materials 
in sunlightin sunlight
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Solar Absorptance



Cool colors reflect invisible near-Cool colors reflect invisible near-
infrared sunlightinfrared sunlight



Principle of cool materials Principle of cool materials 
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Cool roof technologiesCool roof technologies



(Zinzi, 2010)

Effect of roof spectral reflectance SR on Effect of roof spectral reflectance SR on 
building energy consumptionbuilding energy consumption

CS: Cool Savings
HP: Heat Penalties
NS: Net Savings

SR: 0.2 SR: 0.8 



Effect of roof spectral reflectance SR on Effect of roof spectral reflectance SR on 
building energy consumptionbuilding energy consumption

(Zinzi, 2010)

CS: Cool Savings
HP: Heat Penalties
NS: Net Savings

SR: 0.2 SR: 0.8 



Energy and environmental benefits of Energy and environmental benefits of 
« vegetalisation » strategies« vegetalisation » strategies

 Solar protection of buildings

 Evaporative cooling

 Wind shield

 Increase of particles deposition

 Natural sequestration of carbon

 Noise reduction

 Stormwater runoff management



Green wall and roof technologiesGreen wall and roof technologies

Green wall

Extensive green roof

Intensive green roof

Planted facade



Reduction of roof surface temperature Reduction of roof surface temperature 
caused by green roofscaused by green roofs

(Chen and Wong, 2009)



(Chen and Wong, 2009)

Reduction of air temperature caused by Reduction of air temperature caused by 
green roofsgreen roofs



Reduction of wall surface temperature Reduction of wall surface temperature 
caused by green wallscaused by green walls

Wall surface temperature without greenery (°C) 
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Reduction of indoor air temperature caused Reduction of indoor air temperature caused 
by green wallsby green walls
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Maximum indoor temperature without greenery (°C) 



ConclusionConclusion

• More than 70% of our buildings are located in urban sites,
• Improving their energy efficiency and IEQ as well as the quality 

of urban environments needs an integrated approach taking into 
account the strong interactions between buildings and the urban 
environment, 

• New tools and models are needed for these evaluations, 
• More site experiments (heavy and expensive) are absolutely 

necessary, 
• New sustainable technologies are necessary for comfortable 

and healthy buildings in Urban Environment.  



Thank you for your attention
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