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Experimental thermal evaluation of building roofs with

conventional and reflective coatings
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Abstract

We evaluated the thermal performance of one conventional red and two white reflective

roofs using two outdoor test cells situated in Cuernavaca, Mexico. The roofs of the cells

are removable so that one can analyze different roofs with a different coating each. We

monitored the test cells for two weeks and measured roofs surface temperature, indoor air

temperature and determined the heat flux of the roofs. The red roof (RR) had a surface

temperature 3◦C higher than the gray roof (GR)and this difference caused the RR to have

a peak heat flux 20% higher. On the other hand, the white reflective roofs (WR) reduced

the surface temperature between 10 and 14.6◦C compared with the GR. We obtained the

daily heat gain of the roofs by calculating the area under the curve of the heat flux of each

day. The WR had a daily heat gain between 59 and 80% lower than the GR, whereas

the RR had a net heat gain 22% greater. Finally, using data from the experiments we

validated roof model to determine the year-round performance of the roofs. From the

results provided by the roof model, we estimated cost effectiveness of the roofs coatings.

We found that WR are a cost-effective strategy to reduce building energy consumption

in Mexico because its payback period is lower than 2 years.
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