Accepted Manuscript

BUILDINGS

o etermabues oreal deveted s mvesbysts.
o ooy e o ey i bk

Title: Experimental thermal evaluation of building roofs with
conventional and reflective coatings

Author: 1. Hernandez-Pérez J. Xaman E.V. Macias-Melo K. M.
Aguilar-Castro I. Zavala-Guillén 1. Hernandez-Lopez E. Sima

PII: S0378-7788(17)30821-6

DOI: https://doi.org/doi:10.1016/j.enbuild.2017.09.085
Reference: ENB 8004

To appear in: ENB

Received date: 9-3-2017

Revised date: 26-9-2017

Accepted date: 26-9-2017

Please cite this article as: I. Hernandez-Pérez, J. Xaman, E.V. Macias-
Melo, K.M. Aguilar-Castro, 1. Zavala-Guillén, 1. Hernindez-Lépez, E.
Simé, Experimental thermal evaluation of building roofs with conventional
and reflective  coatings, </[CDATA[Energy &  Buildings]]> (2017),
https://doi.org/10.1016/j.enbuild.2017.09.085

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/doi:10.1016/j.enbuild.2017.09.085
https://doi.org/10.1016/j.enbuild.2017.09.085

Experimental thermal evaluation of building roofs with
conventional and reflective coatings

I. Hernandez-Pérez®*, J. Xaméan®, E.V. Macfas-Melo?, K.M. Aguilar-Castro?, I.
Zavala-Guillén®, 1. Herndndez-Loépez?, E. SimaP

*Universidad Judrez Auténoma de Tabasco, Division Académica de Ingenieria y Arquitectura
(DAIA-UJAT), Carretera Cunduacdn-Jalpa de Méndez km. 1, Cunduacdn, Tabasco, CP 86690, México
bCentro Nacional de Investigacion y Desarrollo Tecnoldgico CENIDET-TecNM-SEP, Prol. Av. Palmira

S/N. Col. Palmira. Cuernavaca, Morelos, CP. 62490, México
¢Centro de Investigacion Cientifica y de Educacion Superior de Ensenada CICESE, Carretera
Ensenada-Tijuana No. 3918, Zona Playitas, Ensenada, Baja California CP 22860, México
dInstituto Tecnoldgico de Zacatepec ITZ-TecNM-SEP, Calzada Tecnoldgico No. 27, Zacatepec de
Hidalgo, Morelos CP. 62780, México

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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