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 The occurrence of hot discomfort during the daytime is a serious problem for the 
citizens living in tropical regions. This drives the citizens to look intently on thermal comfort 
conditions. In tropical regions, the most prominent component that affects thermal comfort is 
the roof architecture as roofs are exposed to direct solar radiation and the angle of incidence is 
close to the normal during the hotter parts of the day. This research aims to find the suitable 
roof constructions for warm climate. This research is designed to study the roof constructions 
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in terms of thermal comfort of the users. The aim of this study is to investigate the effect of 
commonly-used roofing systems and materials on Thermal Comfort of indoor of Residential 
Buildings. The results then will be used to recommend an appropriate roofing system and 
materials for optimum thermal performance under hot humid climate. This research is mainly 
concentrated in developing architectural design strategies for the class of people who cannot 
afford for the sophisticated air conditioning systems to achieve comfort.  
 
The first stage of the study involves an observation survey of the roofing systems and 
materials of residential developments in Madurai regions to establish commonly-used roofing 
systems and materials. An experimental investigation of continuous measurements of Air 
Temperature, Relative Humidity and Air Velocity in summer is done at outdoor and indoor 
environments of residential buildings with various roof types. Sample houses under three 
different categories such as traditional, conventional and alternative roof typologies were 
selected for the thermal performance analysis.  The air temperature difference between the 
exterior (roof surface) and the interior spaces was considered as a significant indicator of the 
performance of the roof. The percentage of annual comfort hours of all the experimental 
houses were calculated This will be followed by simulations by using software to evaluate 
thermal performance and heat transfer of selected roofing systems and materials. This study 
also demonstrates the importance of choosing appropriate roofing systems and materials for 
better thermal comfort through the understanding on the effect of roofing systems on indoor 
thermal comfort. The recommended roofing systems and configurations will become useful 
guidelines for developers, architects, and house owners to improve thermal comfort of 
residential buildings in India.  
 
 

 


