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Fig.1 Heat reflectance equipment
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Table 1 Relationship between refractive index and

heat reflectance for the pigments
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Fig.2 Influence of content of the reflective pigments

on the surface temperature of the coatings
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Fig.3 Influence of particle size of reflective pigments

on surface temperature of coatings
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Table 2 Factors and levels of the orthogonal test
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Table 3 Experimental arrangement and analytical results of

the orthogonal test
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Fig.4 K-M coefficients of coatings with two black pig-
ments obtained by diffuse reflectance spectropho-

tometry
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Table 4 Comparison of surface temperature between solar

reflective coatings and normal coatings
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Study of solar heat-reflective pigments in cool roof coatings

CHENG Ming JI Jing CHANG YuXin

(College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Three properties of a pigment which affect the reflectance of coatings—refractive index, content and
particle size—have been investigated. An optimum formulation for light-color coatings was obtained by the or-
thogonal design method. Further analysis of the relationship between the spectra and the values of reflectance
was carried out in order to develop new species of dark-color pigments with high near-infrared reflectance. Con-
sequently, five dark-color pigments were prepared. The results suggested that the optimum formulation involved
rutile type titanium dioxide with 25% weight content, white ceramic microspheres with 13% weight content
and heavy calcium carbonate with 10% weight content. The refractive index varied in direct proportion to the
heat-reflective performance; compared to normal coatings, the back temperatures of coatings mixed with these
highly reflective pigments were lowered by 10 — 20 C, which implied a significant decrease in absorbed energy
on the face of the samples.

Key words: pigment; energy-efficient coatings; near-infrared; heat-reflective



