
M
any articles have been 
written that explore these 
cool roof issues, such as: 
•	 The value of white-

coated surfaces pro­
viding solar reflec­

tance versus the value of insulation 
and the need for R-value. 

•	 The value of cool roof sys­
tems versus the value of
 
proactive maintenance pro­
grams.
 

•	 The value of good roof 
design versus LEED/Ener­
gyStar/Title 24 guidelines. 

•	 The value of government 
and utility incentives to 
promote change versus 
roofing as it has been insti­
tutionalized. 

In all of these cases, the discus­
sions are presented as issues, 
alternatives, or options. Which will 
provide greatest and fastest return 
on investment? Which can save the 
most energy? Which will have the 
greatest impact on the environ­
ment? Often, a bias based on what 
is being sold becomes obvious. 

In reality, it does not have to be 
“either/or.” Good roof design needs 

to incorporate factors beyond “the roof,” 
such as LEED guidelines, and account for 
government and utility incentives. Roofs 
need to have sufficient insulation and cool 
surfaces. Proactive maintenance pays divi­
dends on all roofs, including cool ones. 

Without federal, state, and local govern­
mental initiatives such as Energy Star, Title 

Modified-bitumen roof in the process of being coated .
 

24, and LEED, would this be a topic for dis­
cussion? Definitely! The primary benefit of 
roof coatings in extending the life of various 
systems and reducing maintenance costs 
has been well known for years. But the roof­
ing industry has traditionally been first-
and low-cost driven, and field-applied coat­
ings have served a small niche within the 
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What coatings should be industry. It has only been 
used over different roof with the introduction of 
substrates? the energy and environ­

mental issues into roofing It is important to fol­
and the recognized role of low the manufacturer’s 
field-applied white coat- directions and cautions 
ings to increase the solar when applying any roof 
reflectance of dark sur- coating. Typically, the 
faces that coatings have product data sheet will list 
become a greater part of the appropriate substrate 
the arsenal of reflectivity and recommended film 
and longevity solutions thickness for approved 
within the roofing commu­ substrates. 
nity. 

The energy and envi- Which is better: a white roof 
coating or a white membrane ronmental issues related 
roof? to roofing are significant 

and a reality for roof con- Neither is better: they 
sultants to deal with in are different with advan­
the future. Energy dollars tages and disadvantages

PVC coated roof.
 
saved with a white reflec­
tive cool roof may be small 
by comparison to the cost 
of poor design, inadequate maintenance, 
and shortened roof life. With all that being 
said, white reflective coatings have a place 
in the developing cool roof marketplace. 

The Basics 
Let’s examine some of these issues in 

more critical detail. Roof coatings are by 
definition a monolithic, single-ply, fully 
adhered membrane formed in situ on an 
existing roof membrane. Typical coating dry 
film thicknesses exceed 20 dry mils. This 
means the coating actually becomes the top 
ply of the composite roofing membrane and 
underlying system. As such, the coating is 
the first echelon of protection for the mem­
brane, receiving the full impact of sunlight 
(both IR and UV), rain, hail, and physical 
damage due to impact. A properly formulat­
ed coating is designed to reflect both the IR 
and UV portions of sunlight, thus protect­
ing the underlying membrane from the 
damaging effects of the sun. When the coat­
ing is light in color, it not only reduces the 
summertime air conditioning demand, but 
,equally important, also reduces the stress 
on the membrane caused by heat. The 
effects of “thermal shock,” where the roof is 
subjected to summertime heat followed by 
the rapid cooling of an afternoon thunder­
shower, are also reduced. 

Additional features can be built into the 
coatings. Often, these coatings contain fire-
retardant components that enhance the 
Factory Mutual and United Laboratories fire 
rating of the entire system. Increased 
mildew and algal protection can be impart­

ed to the coating to protect the roof in hot, 
moist climates. 

The following are some common ques­
tions often asked about reflective roof coat­
ings. 

for each. Either will 
reduce the cooling load on 
the building by reflecting 

the IR portion of the solar spectrum. The 
application of a white coating is a mainte­
nance practice rather than the installation 
of a new or recover roof. This is an impor­
tant distinction, as the coating does not add 
significant additional “dead load” or weight 

S E P T E M B E R  2 0 0 7  I N T E R F A C E  •  2 9  



Reinforced coating system over BUR capsheet.
 

to the roof. Thus, if the roof includes two reflectance of listed roofing materials. Early 
roofs – the original and a recover – then, the results show that a properly formulated 
coating can be applied while still complying white coating can retain more than 88 per-
with the appropriate building code. cent of its original solar reflectance. 

There are also tax advantages and 
financial implications that may favor a roof I’m using a primer with my roof coating. Do I 
coating over a new white roof. By contrast, need to clean the roof? 
the white roof is a true “roof,” acting as the Definitely. A primer is not a replacement 
primary waterproofing. The coating is usu­ for thorough cleaning. Remember, the 
ally not the primary waterproofing, but primer is designed to adhere to “structural­
rather acts as the first echelon of protec­ ly sound” (read: dirt-free) substrate. With­
tion, keeping water out and 
shielding the membrane. Remem­
ber that with any type or color of 
roof, a coating can be applied to 
prolong the roof life. 

If a roof starts out white, doesn’t it 
get dirty, thus reducing the solar 
reflectance? How much loss in 
reflectance can be expected? 

The roof will collect dirt dur­
ing its life and will have lower 
solar reflectance or albedo. 
Studies conducted by Lawrence 
Berkeley Laboratory and rein­
forced by field studies conducted 
by ERSystems, have shown that 
the solar reflectance drops to 
about 80 percent of its original 
value. Of course, this is critically 
dependent on the “micro climate” 
– i.e., how dirty the locale is. 
Actual experimental data is now 
becoming available on the Cool 
Roof Rating Council (CRRC) Web 
site, which lists three-year aged 

out precleaning, the primer will 
not make the needed contact 
with the roof substrate. Any 
chemical reaction to promote 
adhesion that may normally 
take place will be impeded by the 
presence of dirt and degraded 
roofing material. 

On the job site, how can I tell if the 
roof is satisfactorily cleaned? 

Here’s an easy qualitative 
method: When the roof has been 
cleaned and dried, press a 3- to 
4-inch long piece of 2-inch wide 
masking tape to the roof using 
hand pressure. Then, peel the 
tape off. If it comes off easily or 
is laden with dirt, degraded roof­
ing material, and/or other par­
ticulates, the roof is not satisfac­
torily clean. Reclean and dry the 
roof and repeat this test. This 

test should be conducted in several areas of 
the roof, especially in dirty areas or those 
that collect ponded water. 

Is there a more quantitative method for 
determining the adhesion of a coating to a 
roofing substrate? 

Yes. One easy method is to apply the 
roof coating to the prepared roof surface 
and while still wet, embed a 1-inch wide 
cloth strip. The strip should be approxi-

SPF roofing and restoration coating over BUR capsheet. 
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mately 12 inches long, but embed only 
about six inches of the strip. Allow this to 
dry. If wet adhesion properties are needed, 
adhere a 12-inch diameter by 2-inch, sheet-
metal cylinder to the substrate using a 
caulk. When the caulk is dry, fill the area 
with water and wait for one week. After the 
dry/immersion period, attach a small fish 
scale (the kind used by sport fisherman, 
available at sporting goods stores) to the free 
end of the cloth strip. Carefully, cut the 1­
inch wide sides of the strip that is embedded 
in the coating, being careful not to cut into 
the substrate. Pull slowly on the fish scale, 
pulling the 1-inch wide cloth strip away 
from the substrate at an angle of 180˚ from 
the sample. Read the weight (force) required 
as the cloth strip is pulled away. This 
method is similar to the ASTM C-794 adhe­
sion test. ASTM specifications for different 
coating types list minimum adhesion val­
ues. An acrylic coating could reasonably 
expect adhesion in excess of 1.5 pli. 

Coating data sheets typically describe mechanical 
properties, permeance, and swelling. How 
important is film thickness in these tests? 

If the tests were conducted in accor­
dance with ASTM D-6083, then the samples 

should have been prepared at 20-dry-mil 
thicknesses. Obviously, the results of these 
tests will be different if the same product is 
tested at 30 instead of 20 dry mils. 

Coating product data sheets list values for 
adhesion. Are these numbers different from 
actual (in the field) numbers? 

Sometimes, yes. Experience has shown 
that adhesion values actually increase for 
waterborne coatings after weathering. This 
is because the coating, which contains 
some low levels of water-sensitive compo­
nents necessary to maintain stability in the 
drum, leach out when exposed to the rain. 
These water-sensitive components have a 
slightly negative effect on adhesion. When 
they are removed from the coating – and, 
specifically, at the coating-to-substrate 
interface – the adhesion values increase. 

Do membrane “release agents” – such as talc on 
EPDM and sand on modified bitumen – have an 
effect on adhesion? 

Yes, the release agents can interfere 
with adhesion. Since they are not embedded 
into the membrane, the coating adhesion 
will not be as good as it would if the release 
agents had been removed prior to coating. 

Proper cleaning of the existing substrate 
will provide the best adhesion. 

If you could briefly describe adhesion in a very 
concise way, what would you say? 

Adhesion, one material sticking to 
another, is best described as “an interfacial 
property.” That is, the quality of adhesion 
has as much to do with the coating or adhe­
sive as it does with the substrate. Think 
about applying an epoxy adhesive to a 
Teflon® frying pan. Chances are the adhe­
sive will not work well. Why is that? Is it 
because the epoxy is not a good adhesive, or 
because the Teflon surface of the fry pan is 
not clean? Neither. It is not because the 
adhesive is not “good,” but rather that the 
chemistry of the substrate and the chem­
istry of the adhesive (coating) are not suit­
able for nor compatible with one another. 

How much weight does a coating add to the 
dead load of the roof? 

If a typical reflective roof coating having 
a solid weight of 67% at 12.0 pounds per 
gallon is applied at 3 gallons per square, it 
would add approximately 24 pounds per 
square to the weight of the roof. So the 
weight would increase by 0.24 pounds per 
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square foot. If a scrim is embedded into the 
coating, that would also be factored in. 

Are all aged roofs suitable for coating? When is 
the roof too badly deteriorated to benefit from 
coating? When is the appropriate time to coat 
the roof? 

The obvious answer is, “While it is still 
possible for the coating to be effective.” If 
the roof has significant water entrapped 
below the membrane, the prudent decision 
would be to tear off that section and replace 
it with new membrane. However, if the 
mechanical and structural integrity of the 
membrane are viable, then the roof is a 
suitable candidate for coating. 

The mechanical and structural integri­
ty of the roof membrane refer to the mem­
brane’s ability to tolerate the mechanical 
stresses associated with that particular roof 
under those specific design and environ­
mental factors. If the reinforcing mat or 
scrim in a single ply has deteriorated sub­
stantially due to excessive weathering, an 
unreinforced coating cannot be expected to 
have the tensile strength required to main­
tain the roofing membrane. Similarly, if the 
glass or polyester mat of a conventional 
built-up or modified bitumen roof has dete­
riorated significantly, the roof may not be 
suitable for coating. Without scrim rein­
forcement, today’s coatings are not capable 
of providing the tensile strength normally 
provided by glass and polyester mats. 
Coatings are designed to have sufficient 
elongation and tensile strength to protect 
and reinforce the substrate over which they 
are applied, but they do not add significant­
ly to the mechanical properties of the sub­
strate. 

Are all roofs maintainable with coatings? 
This question can be answered with the 

statement, “Yes, if the coating provides 
some performance property inherent in the 
roofing membrane that has deteriorated as 
a course of normal weathering.” For exam­
ple, the original, factory-applied OEM coat­
ing on a metal roof may erode during weath­
ering and can be recoated using the appro­
priate maintenance coating. Even uncoated 
metal subject to galvanic corrosion can be 
coated with a corrosion-inhibiting coating 
to prolong roof life. Built-up and modified 
bitumen roofs subject to surface degrada­
tion can be coated with coatings that pro­
vide additional protection in the form of 
high film thickness over the weathered and 
worn areas. If the coating has additional 
reflective properties, as in the case of white 

reflective coatings, the roof membrane tem­
perature can be reduced and the life 
extended. As single-ply roofs weather, caus­
ing chalking, crazing, and checking, they 
too can be maintained with coatings. This 
type of coating would be specifically formu­
lated to adhere to the membrane, tolerate 
the dynamics associated with the mem­
brane installation method (i.e., fully ad­
hered or mechanically attached), and have 
excellent weathering characteristics equal 
or superior to the membrane chemistry. 

Summary 
Reflective coatings have proven to be a 

useful and complementary tool in maintain­
ing and sustaining roofs. Today’s high-per­
formance, reflective, elastomeric coatings 
not only protect the underlying membrane, 
but also provide air conditioning energy 

savings through solar reflectivity. These 
coatings have demonstrated significant 
“added value” to the building owner in actu­
al life cycle cost studies. Moreover, coatings 
are actually more weather-resistant than 
some roof membranes they protect. Ideally, 
in the future, only the original roof will be 
required, and it can be coated easily and 
periodically, just as floors or walls are 
painted and repainted. “Sustainable roof­
ing” exists today through the use of reflec­
tive coatings. 

The roofing professional and the build­
ing owner can incorporate the criteria 
described in this paper to make a prudent 
and cost-effective coating selection. Im­
proved understanding of the roof’s physical 
and dynamic requirements will ensure a 
successful coating selection and installa­
tion. 
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