
W
ithin the roofing indus­
try, it is generally 
accepted that white, 
highly reflective coatings 
can cool and protect the 
roof sur­

face to which they are 
applied. It is also recognized 
that coated roof surfaces 
may pick up dirt and lose 
some of their solar 
reflectance with time. The 
CRRC (Cool Roof Rating 
Council) recently questioned 
whether the radiative proper­
ties and cool roof benefits of 
field-applied coatings are 
substrate- and coating-
thickness dependent. Some 
consultants have suggested 
that coated roof surfaces 
may not be economically jus­
tifiable due to maintenance 
costs associated with wash­
ing the white surfaces on a 
regular basis or potentially 
requiring recoating to main­
tain an acceptable level of solar reflectance. 
At what rate does dirt pickup occur? What 
factors impact the rate of dirt pickup? How 
much solar reflectance is lost over time? 
And what are the economic implications of 
this dirty little problem? 

Very little research specific to these 
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issues has been done. Akbari and associ­
ates reported, “Light-colored roof surfaces 
may expect a 20-25 percent reduction in 
solar reflectance over time, with most 
occurring in the first year,” as one conclu-

Photo 1 – Metal R-panel in North Carolina, three years old, acrylic 
coating. 

sion within a much broader study. 
In an effort to address these questions, 

a study of 40 white, field-coated roofs was 
conducted to measure solar reflectance as a 
function of substrate and duration of expo­
sure. An Eppley Albedometer was used fol­
lowing a procedure similar to ASTM E-1918 

(see Photo 1). Roofs in states across the 
country were tested, including Washington, 
Minnesota, Iowa, Illinois, Ohio, Texas, 
Georgia, North Carolina, and Florida. 
Substrates included metal, single-ply mem­

brane (thermoplastic, EPDM, 
and Hypalon), granule-sur­
faced modified bitumen, 
smooth modified bitumen, 
smooth BUR, and spray 
polyurethane foam (SPF). 
The coatings applied to the 
various substrates were 
either white, water-based 
acrylics or acrylic-
polyurethane copolymer (see 
Photos 2, 3, and 4). 

The procedure followed 
was to take ten readings 
from each roof at test points 
selected in a totally arbitrary 
fashion (see Chart 1). The 
surfaces were not cleaned or 
prepared in any way. The 
high and low readings were 
eliminated and the remain­
ing eight values were aver­

aged for a final reported result. See Chart 2 
for solar reflectance data points by sub­
strate and age of exposure. Where multiple 
data points are reported for a particular 
substrate and age, one can see the range of 
results is reasonably tight, considering 
expected variability from different locations. 
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The average values of Photo 2 – EPDM in 
multiple test points Minnesota, 1.5 years 
demonstrate a trend for old, acrylic coating. 
loss of solar reflectance 
with time of exposure. 

Rearranging the aver­
age values of solar re­
flectance with age and 
substrate, as reported in 
Chart 3, provides a clear­
er picture. Loss of solar 
reflectance is calculated 
from the initial solar 
reflectance value of 0.84. 
Since this is a study 
without controls for com­
parison, we are looking 
for trends. Following the 
horizontal line of “3 - 6 
months exposure,” one 
sees little variation by 
substrate and a loss of 
11 percent on average from the initial solar 
reflectance of 0.84. At exposure levels of one 
year, two years, and three-plus years, there 
is a range of approximately 10 percent from 
the average value, which is reasonably con­
sistent for field data. 

Conclusions from this limited study are: 
1.	 Nearly half of the loss of solar
 

reflectance occurs in the first three
 
to six months, and 75 percent of the
 
loss occurs within the first year of
 
exposure. After two years, there is
 
very little further loss in solar
 
reflectance, independent of the sub-


Photo 3 – Granular modified bitumen in 
Washington, 2.75 years old, acrylic coating. 

Photo 4 – SPF in Iowa, 3 years old, 
urethane/acrylic coating. 
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strate. 
2.	 This limited field study reinforces 

the indication that total loss of solar 
reflectance may be expected to be 
20-25 percent from the initial 
reflectance value. 

3.	 There is no definitive or substantial 
substrate dependence observed in 
the loss of solar reflectance. 

A limited literature review was conduct­
ed from studies that were designed for other 
purposes. Byerly and Christian, 1994; Bretz 
and Akbari, 1997; and Mellott and Portfolio, 
2005, conducted studies in which solar 
reflectance of a variety of roof coatings was 
measured at various time intervals. These 
studies provided no definitive or substantial 
trend of solar reflectance loss being sub­
strate-dependent over time. 

Based on this study, an approximation 
of a cost/benefit ratio for cleaning to retain 
solar reflectance and corresponding energy 
savings may be made utilizing the Oak 
Ridge Energy Calculator to estimate energy 
savings. Consider a 100,000-square-foot 
roof in Dallas, Texas, with a reflective-coat­
ed, EPDM membrane with R = 10 insulation 
and electrical cost at $.07/kwh. Chart 4 
shows the projected energy savings from 
turning a membrane with initial solar 
reflectance of 0.10 into a white-coated 

Chart 1 – Sample field data report.
 

Chart 2 – Data points by 
substrate and age. 
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Chart 3 – Average solar reflectance by age and substrate. 

membrane surface at solar reflectance values of 0.85, 0.60, and 
0.45. Chart 5 compares savings at various levels of solar 
reflectance. 

Assuming a cost of $.05/sf to wash the coated roof, it is 
clear that washing the roof at any time interval to maximize the 
energy savings is not an economically justifiable procedure, 
especially considering that most solar reflectance loss will re­
occur in three to six months. Similar estimations can be made 
for other roof surfaces utilizing the data from Chart 3 above. 
One may also conclude that aged solar reflectance values of at 
least one year in duration should be used in estimating long-
term energy savings resulting from white, reflective coatings. 

While this study indicates that loss of radiative properties 
due to dirt pickup is generally independent of the type of roof 
surface to which it is applied, it is important to note there are 
several factors that are known to impact dirt pickup. Rough and 
textured surfaces, surfaces that contain sticky degradation residue, 
roofs that pond some water, and those located in environments that 
are uniquely dirty may not follow the general trends identified above. 

This field study was expanded in the summer of 2007 to add 
approximately 100 additional data points to the study. Specific data 
points are being gathered to fill in the blank boxes of Chart 3. 

The RRCI (Reflective Roof Coatings Institute) has also commis­
sioned a study to determine the change in solar reflectance and ther­
mal emittance of elastomeric coatings as a function of coating chem­
istry, film thickness, geographic location, and roof substrate and as a 
function of exposure time. This will be the first controlled study in the 
roofing industry to measure and quantify the relative significance of 
those factors that influence loss of radiative properties with time. 
Samples were placed into exposure in May 2007 in Florida, Arizona, 
and Minnesota, and data will be collected over the next three years, if 

Chart 4 – Savings comparison to black EPDM at 10 percent reflectivity.
 

Chart 5 – Savings comparisons to solar reflectance levels.
 

not longer. 
In summary, white reflective coated 

roof substrates may be expected to retain 
75-80 percent of their initial solar 
reflectance over time, independent of the 
type of roof surface to which they are 
applied. Washing white reflective surfaces 
to maximize the solar reflectance is typi­
cally not cost justifiable. And finally, when 
estimating long-term energy savings due 
to white reflective coating installations, 
one should use a value of approximately 
75-80 percent of the initial solar 
reflectance. 
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