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ExrenDinG ROOF sysreNj LiFe

It is understood and accepted that black
and other dark roof surfaces absorb much
of the sun’s incident infrared radiation and
become hot and white and light-colored
roof surfaces reflect much of the sun’s rays,
emit absorbed heat and stay dramatically
cooler—as much as 60 degrees Fahrenheit
lower on clear summer days.

Roof coatings manufacturers long have
touted the benefits of white and light-
colored reflective roof coatings for extend-
ing the service lives of dark roof substrates
to which they are applied. A reflective roof
coating acts as a protective barrier on a roof
substrate by shielding it from damaging
ultraviolet rays that initiate the chemical
breakdown of roof substrates, resisting
erosion caused by weather and keeping
the roof system’s temperature lower to
slow the substrate’s rate of aging.

Reapplying a reflective coating every 15
to 20 years may help a roof system continue
to provide benefits for several decades. Keep
in mind, I am not referring to an asphaltic
coating that may last only five to 10 years.
Coating technologies based on acrylic,
polyurethane and silicone resins have been
used for 25 years and, when properly ap-
plied at recommended thicknesses, have
service lives of 15 to 25 years.

The figure compares the construction,
maintenance and repair costs during a 40-
year time period of a traditional black roof
system with a roof system featuring a reflec-
tive white coating.

As the figure demonstrates, keeping an
existing roof system in place and protect-
ing it by applying a reflective coating can
provide a significant financial return to the
building owner and keep a fair amount of
roofing material out of landfills. In addi-
tion to providing potential energy savings,
assisting with mitigating the heat island
effect, and helping increase efficiency and
longevity of roof-mounted HVAC units,
applying a coating helps extend roof sub-

strate and system service life.
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A cost coNipaRisonm OF Uncoared and coared ROOF sYsrteNis

Roof system age Uncoated Coated

One year $160,000 new roof $160,000 new roof

10 years $10,000 repair and maintenance $10,000 repair and maintenance

20 years $240,000 tear-off and replace $80,000 total restoration with coating
30 years $10,000 repair and maintenance $40,000 recoat

40 years $160,000 new layover $160,000 new layover

Total $580,000 $450,000

This chart compares the costs of uncoated and coated roof systems.

ENERGY SavViNGS

Serious discussion about the energy-saving
benefits of white and light-colored reflec-
tive roof coatings applied to traditional
black roof surfaces began a dozen or more
years ago as roofing materials manufactur-
ers and contractors began sharing anec-
dotal evidence of energy savings from
various roof coating applications.

Then, several things happened:

* The American Society of Heating,
Refrigerating and Air-Conditioning
Engineers (ASHRAE) published
ASHRAE 90.1-1999, “Energy Stan-
dard for Buildings Except Low-Rise
Residential Buildings,” one of the first
significant documents in the move-
ment toward more energy-efficient
buildings that was mandated by U.S.
states and cities.

* The Environmental Protection Agency
(EPA) defined “reflective roof surface,”
and the Department of Energy (DOE)
and EPA developed “cool roof” calcu-
lators to estimate the energy savings
of applying cool roof surfaces.

* California developed its Title 24
energy code.

* The Cool Roof Rating Council was
formed to provide independent verifi-
cation of the solar reflectance and
thermal emittance of various roofing
materials.

* Oak Ridge National Laboratory
(ORNL), Oak Ridge, Tenn., and
Lawrence Berkeley National Labora-
tory (LBNL), Berkeley, Calif., began

conducting studies to quantify the en-

ergy saving and environmental effects

of white or light-colored reflective roof

surfaces in various situations.

Reflective roof coatings’ effects on dark

roof systems and their surface temperatures
vary widely depending on roof assembly
type, building location, climate, and build-
ing operating systems for cooling and heat-
ing, etc. During the past several years, roof-
top conditions documented by ORNL,
LBNL and ERSystems Inc., Rockford,
Minn., among others, have shown:

* White reflective coatings may reduce
roof surface temperatures 40 to 60
degrees Fahrenheit or more in warm,
sunny conditions.

* Cool roof surfaces may positively af-
fect roof insulation’s temperature and
performance by increasing the insula-
tion’s effective R-value 30 to 40 per-
cent or more in high temperatures
according to ASTM C1289-08, “Stan-
dard Specification for Faced Rigid
Cellular Polyisocyanurate Thermal In-
sulation Board” and ASTM C578-04,
“Standard Specification for Rigid, Cel-
lular Polystyrene Thermal Insulation.”

* According to data collected by ERSys-
tems from a roof in Minnesota, roof-
mounted HVAC units on white reflec-
tive roofs may demonstrate a shift in
peak demand to later in the day, a 10
to 15 percent reduction in demand
and up to 10 percent more overall
operating efficiency.

* In many instances, a white reflective
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more than 6 megatons of
carbon dioxide production,
which is equivalent to the
carbon dioxide emissions
of about 1.25 million
automobiles.

The same LBNL study esti-
mates dramatic reductions in
nitrogen oxides, sulfur dioxide
and mercury emissions. The
temperature reduction within

urban areas, as well as the

reduction of greenhouse
gases and other pollutants
in the form of smog, could

be dramatic.

coNiNion
CONCERNS

Although reflective roof

coatings’ popularity has

grown during the past

An infrared scan shows the lower temperature of the coated

portion of this EPDM roof.

roof may provide energy savings up
to 20 percent compared with a corre-
sponding dark roof surface. Energy
savings data has been generated and
replicated several times during the
past 10 years.

Also, within the past few years, LBNL
has developed simulations demonstrating
how cool roof surfaces affect heat islands.

In “Potential Benefits of Cool Roofs on
Commercial Buildings: Conserving Energy,
Saving Money, and Reducing Emissions
of Greenhouse Gases and Air Pollutants,”
LBNL scientists Hashem Akbari and
Ronnen Levinson estimate if roofs on 80
percent of air-conditioned commercial
buildings in the U.S. were coated to qual-
ify as cool roofs (a conservative 55 percent
aged solar reflectance), the buildings’ own-
ers would save more than 10,000 gigawatt
hours of energy annually valued at about
$725 million. These energy savings also

would result in an annual reduction of

10 years, roofing profes-
sionals have raised several
questions regarding coat-
ings’ long-term performance. Three of the
most common concerns are coating dura-
bility, soiling of white and light-colored
coating surfaces and the resultant loss of
solar reflectance, and climate limitations of
energy savings related to cool roof coatings.
(Using cool roof coatings in cool climates
produces a “heating penalty”—a dark,
heat-absorbing roof surface is thought to

be advantageous during heating season.)

There are many factors that affect a coat-
ing’s long-term performance and durabil-
ity. A coating applicator first must select

a product that will adhere well to a given
roof substrate. If the coating does not ad-
here well to the roof substrate, nothing
else matters. Adhesion depends on the
appropriateness of a surface/substrate for
a coating, how well a surface is prepared for

a coating and the application technique.

A well-formulated coating (one formu-
lated to its respective ASTM International
performance standard) properly selected
for a specific roof surface and properly ap-
plied should perform for 15 years or more.
(Fifteen years is not necessarily the mini-
mum, but a well-formulated product—as
described in 7he NRCA Guide to Roof Coat-
ings, Second Edition—should be designed
to perform to that level in ordinary condi-
tions.) Then, the roof can be recoated with
the same coating type with minimal surface

preparation, extending the coatings life.

All coatings and roof surfaces accumulate
dirt over time. In fact, dark roof surfaces
may accumulate dirt and increase their
solar reflectances. Likewise, white and
light-colored roof surfaces tend to accu-
mulate dirt and have a corresponding loss
of solar reflectance over time.

It is well-documented and well-known
that most roof coatings absorb dirt quickly
when they are fresh and their initial solar
reflectance of 0.85 to 0.90 drops to 0.70
to 0.75 during the first few months of ex-
posure, leveling off at 0.60 to 0.70 after
the first year (a loss of 25 to 30 percent).
As a result, energy savings calculations
related to white and light-colored coated
roofs typically are based on a conservative
aged solar reflectance of 0.55.

One of the more exciting recent devel-
opments within the roof coatings industry
has been the introduction of finish coats,
or topcoats, that stay clean and highly re-
flective for extended time periods. They
are based on new emulsion-based, low-
volatile organic compound polyvinyli-
dene fluoride fluoropolymer technology.

Three-year aged exposure studies con-
ducted by ERSystems of its ReflectiClean
coating indicate the coating will retain a
total solar reflectance of more than 0.75
for three to seven years. This may trans-
late into energy savings 25 to 45 per-

cent greater than could be realized with a
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coating that soils to an aged solar reflectance
of 0.55.

In addition to excellent color and re-
flectivity retention, these new fluoropoly-
mer finish coats demonstrate excellent
durability and weathering, which means
the time period between recoats may be
extended and provide additional cost sav-

ings over time.

Highly reflective cool roofs are an obvious
choice in the cooling-dominated Southern
and Southwestern U.S. It is not surprising
some people have purported cool roofs are
disadvantageous in heating-dominated
states where roofs already are cool for sev-
eral months each year. But you must con-
sider the cooling energy savings against
the heating energy penalty for each build-
ing individually to arrive at an overall en-
ergy cost total.

Surprisingly, a significant body of data
is being developed to document cool
reflective roof systems’ advantages on
average even in cold, heating-dominated
states, such as Minnesota.

Data gathered near Minneapolis by ER-
Systems indicates modest annual energy
savings from reflective roof surfaces have
been reinforced by Akbari and Levinson’s
study. Researchers simulated the potential
effects of applying cool roof technology in
place of traditional dark commercial roof
systems in 236 cities throughout the U.S.
LBNL found cool roofs generated more
cooling energy savings than an increase
in heating energy penalty in every state,
including Minnesota and even most of
Alaska.

Key to this study were assumptions made
down to the local building inventories, in-
cluding insulation levels of old (pre-1980)
and newer buildings, the solar reflectance of

aged roof surfaces, local climate conditions,

and local energy sources and
prices for cooling and heating.
The study used the DOE-2.1E
building energy model for
calculations.

The heating penalty of reflec-
tive roofs in northern climates is
minimized by several factors. Win-
ter in northern climates is charac-
terized by shorter days with more
clouds and a lower angle of solar
incidence. Even a dark roof may be white
when covered with snow for much of
winter providing no thermal advantage
to the building. Different fuel sources
are used for heating and cooling (coal
and natural gas versus electricity) in most
northern states with dramatic differences
in cost. The DOE-2.1E model considers
all these factors when generating the

results.

YOUR OPPORTUNITIES

It is obvious cool roof coatings are a timely
concept. The technologies are valid; the
energy savings are documented; and the
environmental benefits are real. Most im-
portant, receptivity by building owners,
architects and roofing contractors to the
energy- and environmental-related bene-
fits is high.

Adding roof coatings to your roof appli-
cation portfolio can greatly benefit your
company. For one thing, you may expand
your revenue base through your present
customer base. Contact customers whose
roofs you have installed during the past
five to 25 years, and demonstrate the ben-
efits of applying highly reflective coatings.
Also, discuss potential government/tax
incentives for energy-related improve-
ments and demonstrate potential sav-
ings over time.

Remember, overhead costs to begin

applying coatings are relatively low and

To access a list of manufacturing members of the Reflective Roof Coatings Institute and a link
@ to purchase The NRCA Guide to Roof Coatings, Second Edition, go to www.professional

roofing.net.
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A 14-year-old built-up roof system before and
after coating. The roof, coated in 1996, was
recoated within the next five years to extend

the coating’s life.

some applicator training may be necessary,
but profit potential is significant.

To get started, you may want to contact
one or more manufacturing members of
the Reflective Roof Coatings Institute.

A roof coatings manufacturer should be
able to help you with initial product and
equipment training, on-site assistance, en-
ergy savings proposals and bid packages. The
NRCA Guide to Roof Coatings, Second Edi-
tion also is an excellent resource for initial
training and education of your employees.

If you want to add a sustainable offer-
ing to your business to meet your cus-
tomers’ needs, consider highly reflective
roof coating applications. Extend the serv-
ice lives of existing roof systems, save en-
ergy, provide myriad additional environ-
mental benefits—and strengthen your

ez

business at the same time. & #¥ 52

Jim Leonard is former president of the Reflective
Roof Coatings Institute and founder of ERSys-
tems Inc. and Prairie Technologies, Rockford,

Minn.



