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isinge vl and natueal gas prices have resulled in shrinking marging
annd Tewweer profils for many in the coatings industry, Iovever the roof coar-
ings market—more specifically, the conl roof contings market—seems to be
one sector that will ullmacely benelit ltom the energy increases, particalacly
i the 15, Reducing energy consumption has become a primary goal of the
LS, federal and state governments In hotler areas of the TLS, the use of
cool moofing lechnology s now seen as a praciical means of lowering energy
conswn plion and many states have or are planning to adopt conesponding
buifding/cnergy codes requiring mindmal perlommance levels for roofing ma-
teriald. Coating, resin, and pigment producers are responding 1o the chal-
lenge and developing cool roof coatings to meet these requircments and
those anticipated for the Tulore,

*The cool ool coalings marke 13 a very dynamic segment (hal is evolving
cjuite rapidly,” savs Dan Murad, president and CEOQ of The ChemCuest
Croup. The comsulting frm pregs the value of the cool rool coatings market
at 5430 10 #2440 million, with white elastomeric products accounting [or
5290 million and colored coatings comtaining infrared (TR) reflective pig-
ments making up the emainder According (o Michael Growney of
Kusumgan, Nel[§ & Crowney, the overall roof coatings market is valued al
5750 million. "Cool roof coatings account for e than balf of the roof
coatings marker in the LLE and, in general, are growing laster thian the rool
coatings michel overall,” e notes,

white coatings, which are largely acrylic-lwsed materials that are field-
applied on flat commencial rmools, have been employed Tor alroot 10 vears
andd are growing al a rate of 11-12% anmuaally, according to 'The ChemOuest
Group. n the past few years, ool coatings conlaining TR reflective pigments
that ave applied w melal rools have been developed in a range of shades
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that are aftractive for residential applications. These
faclory-appiied coalings wre growing at the mone rapid
rate of 13—17% per year.

Thiere aprear te be two key drivers for the cool roof
coatings mackel, hoth ol which relate 1o redoced en-
ergy consumption. Lhe first driver originates with con-
sumers whao are looking te lower air conditioning costs
and be more enviremroentally comscious, The second is
regulatory based, as several sbates and cilies i (he LS.
hitve: passed, o are planning to incorporate, requice-
menils Tor caol rool perfommande in their building
codes,

Cool roob coatings provide numerous benefits, The
Ligh solar rellectivity and eminamee of cool roofs help
reduce the heat build-up within buildings and there
bore: reuce reliance on air conditdoning, which in win
lerwers the demaned Tor electricity and the ammount of atr
pollution gencrated. Asphali shingles are the meosl
common type of reoting material in the L&, bur are
e pocrrest al relledting energy {about 348}, Cool voofs
can in fact be as much as 100°F coaler than roofls cowv-
ere] with traditional dack-colored rooling malerials,
according Lo the LIS, FM'AC Tn addition, energy savings
hawe heen demonsirated Lo e ws muoch gs 20-70%
with cool roofs,

The aciaal level of energy savings is dependent on a
munber of different factors. Lhe increase in solar re
Meclance and emittance is ¢ritical, as is proper applica-
ton ol the coating, The local dlimate and the microcli-
mate of the building is imporrant as well. Use of
insulaticn and the location and etficiency of heating;
cooling spstems also plavs a role

Recanse cool toof coatings limit the aimount of ab-
sorbed solar energy, they also reduce the amount of
damage causcd by nlmavialet radiation and the ve-
preated conmtractiom and expansion [especiatly for
metal ) that ecoues as a resull of daily remperatre floe-
tuations. These coarings can also protect cools agalnst
waler, chemivaly, and other physical damage. All to-
gether, these altribates help prolong the il of the ool
gystem,

Buildings with cool raols van alse help reduce smog
levels in cities. Tn the summer urban areas become
"heal islands” with temperatures 4-T-8T higher than
surronnding areas 'Lhe higher leanperainres resnlt in
increased grone levels and contribure 1o smog and
haze. Chies with buildimgs possessing veflecive roofs
will not experience tls heat island eliect as strongly.
Accoreling 104 stady Ty the Lawrence Berloeley
Mational Laboratory's (LBNL) Lleat sland Croups, Los
Angeles conld save $35 million per pear in enexgy costs
il Buildings within s limits were modilied with rellec-
tive roofs.

Solar redlectance is the percentage ol solar enerey
thar is reflected by a surtace, Thennal emittance is de-
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fined as the percentage ol enerpy 8 malerial can tadiate
away atter it is absorbed. Cool roots rellest heat well
acriss the entite solar spectrum, cspecially in the o
irared and visihle wavelengihs. The less solar radiation
materials absorh, the cooler they are. In addition to ab-
sorhing less heat, the coolest roofing materials riliate
wway any almorled heat,

The arnaount of desired solar reflectance depends on
the type of roof. For low-slaped rools, which are found
on mest commerdal and industial buildings, solar re-
Aectivily iy the eritical factor in redudng the amount of
heat ranslerred intermally. While cool roof coatings are
clastomenic acrylic or sometimes polyurethone-Tased
materials that can be applisd over most rooling sul-
strates [sprayed polyursthane, metal, singly-ply ubber
moditied bitumen, some types of asphalt, ete,). They
typically Tast for 10-20 vears, losing up 1o 20% ol salar
reflectivity during their lifelime, with the greatest por-
tion lest during the frsl vear when the coating picls up
dirt and grime,

Other options for low-sloped roofs include relleclive
tles {they cantain rellective pigments) and white, sin-
gle-ply membranes made of elhyleneproyplene-diens-
terpolymer (EPDM). polyvinyl chloride {PVE), thermo-
plastic pedyolefin (TPOY, or other similar materials,

Residential ronls Lypically are slegp-sloped and have,
due to their design, a lower requirement [or solac re-
Mectance. The ideal cool roof materdal for residential
applications is metal rooling coated with coaol toof
coatings containing infrared retlecing plgments. Twe
cifferent waterialy are used for cool metal oot coat-

Definitions

Solar Reflectance:  1he fraction nf the solar enengy hat is reflecied
by a raot, expressed a5 a nomben belaeen 2o
and ona. The Figher the value, the better the
oot reflacts salar cacrgy. For example. wlils re-
flectivie cnating ar merhrang has a reflectance
vaine af 0,85 (re‘lects 25% of salar energy 4ii-
ting iz and absorhs the semaining 159}, while
asphalz has a walue of 0,045 [reflacts %),

Tae amoun: o anserzed heat that is radiazed
freer o roof, expressed as a numher heswean
zere and cne, Tha aigher t9e value, the Better
L el radiales heal.

Emittance:

Solar Reflectance  Indicates the roofs abilty Lo oejesl sular heat,

Index {SRI): and is the combined valne of reflectvity and
emittance, It 15 defined sa tnat & slendard black
i corg [nelleclomoe 006, emittance 9.20) and a
standard white is 100 {retlectance .80, ernit-
tance 0.O0), Because af Lhe way SRT is detined,
wary hot meterials ca- have slightly negulive
5RI walues, and weiy Loul materals ca= have
SRT values excerding 104,

Sumeces A EA e e e s Tes A00EARROUTTS Ay, fir =2 007 23,
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Aggncy Lacatlon Fragram hlame Roflectince Emisshrty
Emvirnnmental Protection Agencyy .. ... - .. baderm. Eneryy Star Low-s ope 0,65 Mg
Dapartment of Enorgy (0,50 aged]. Skeap-slope:

.25 0,15 aged)
L5, Geen BSding Coungil o ... oL Lntarnatignal LEED™ Gresn Sola Reflectance Indes §SRIY of 75 fr- low-slopa
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ings. One is compsed of 2 blend of polvvinglidene di-
fluoride {PYDE) and acrvlic resing [70:50 ratio). The
iher type of coating is based on silicon-modified poly-
ester resing (SMT). The PYVDIT coatings are considered 1o
be the premier technology, but SMP coatings technol-
ogy is Tapidly advancing and performance is improving
dramatically.

As part of i Foergy Stac® Boof Product Mrogram, the
[1.5. FPA has established criteria for solar reflectance for
coatings apyied o low- and high-slopred roals. Lnder
the program, Jow-slimed voofs (suifaces with a slope of
2:12 inches or less) must have an averapge initial albedo
{eellectance) of at least 0.65, and the mualerial mus
maintain a level of al least 0,50 atter three years of in-
stallation under normal conditions, Sloped oofs (sur-
faces wilh a slope of 2:12 inches or greater] muosi have
an average inilial allwclo of (025 or more, Lhese mareri-
als must maintain a level of o least 0,15 after three
veiars of installation under normal conditions. While
thermal emitlance is ool a gqualifiing criterion for the
Friergy Star label, a rating of &0% or more further re-
duces heal transler to the indoors. Loergy SLar-qualilied
reflective roof productys can reduce peak cooling de-
mane by 10-15% and can reduce building energy nse
bv up o 50%, weeording to the LIkAL

Industry proups have been formed to help manage
information related to cool rool maierialy and o pro-
mele their use. The Cool Root Bating Council [CRRC)
is 2 non-prodlt associalion romprised primarily of roof
ing proviuct manufacarers and distoibutoms and their
trade associations. The Council was established in 1998
o implement and promaole “Tain accarate, and oredible
radialive performance rating systems [or rool surfaces.”
The centerpiece of the CRRC is its third-parey testing
and rating program that provicdes credible reflectance
and emissivily data on roof sufaces o help impoose
the energy efficlency of buildings while positively im-
raciing the environment,

The Rool Coarings Manutacturers Associalion
[RCMA] Is the nadonal e assodation representing
the mannfacturers of cold-applied cowtings and ce-
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ments used for rooting and waterproofing as well as
the supprliers of products, equipment, and services 1o
and for the induslry. Vhe ROMA White Coarings
Council serves the producers and suppliers of aaylic or
ehistomenic {nun-bituminous) coatings. The Council
has already implemenled an industty promotional
campalgn, and is actively planning programs to ne-
spomd fer largeted governmental and regulalory issoes,
technical matters and activities, and membership serv-
ices and prograns,

Twey natiomal labs are investigating cool rowf maten-
alz, workdng with raw material suppliers, coating (or-
myalators, and coating applicalens to west various prod-
nets and establish standards. Lhe alorementiomed
LI L is Tooking al the positive health benelits and im-
plications of reduced polludion. Oalridge Mational
Lalrratory s investigating the polential energy siavingy
ol cool rool technolgy Tased on reduced consump-
tion of fossil fuels.

COOL COATINGS FOR LOW-SLOPED ROOFS

Roof coatings have been available for decades in
while: andl various shades of tan and gry. Originally,
reflective coatings were formulated ke traditional
paints. but performance was poor under the severe
westthering conditions present on 1oal LWops.
Manufaciurers also ive o long track record of provid-
ing aluminized roof coatings, according to Dan White,
techireical prochoct manager with APOC, “For many
years these syslems wete Lhe coolest coatings avallable.
Then roof coatings formmulators began offering white
coatngs 4% 4 nanseal exlension and expansion ol telr
coating lines.”

The durability of white rool coalings was dramati-
cally improwed with the introduction of products based
ol elastomenic acwlic resing. “Conventional architec-
tural ceralings o not have the inherent performance al-
tributes o withatand rugged rooftop conditons such
as wet adhesion and wide emperaire flucations,”
slates Colin Couveia, Notth American marketiog dicec-
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tor fur Rohm and ITaas Company's Industrial and
Congouction lusiness, "Rolun and Hias s made sig-
nificant investments in product research and continues
o develop innovative wohnelogy thal meets the de
manding reguirernents of the roofing industry.”

AP has manufactured white and light colorved
coarings for decides and curcennly offers a full line of
reflective roof coatings. Its APOC #2572 i a while
acivlic roof coating with retleativity and emissiviy
properties that exceed Energy Star and Califomia Title
14 requirernents, according 1o White, “his coating aan
bre spravedd or roller-applied and is available twouagh
rooting disiributors nalivnwide,” ATOC has two plants
dedicated to manutacturing while reflective coatings, Tis
eastern LS. facility will be tripling its capacity w pro-
duce its white and light-colored line of roof coatings
with a new plant opening in late 2007

Flastomenic acylic coarings suill have their Timita-
tions, though. “One of the Ley issues with the clrrent
wechnology is associzied with the level of preparation
requited before the coating can be applied,” notes
tddurad. “The Gailure of these elastoimeric rool coalings
can often be wared Track 10 poor preparation. As with
many industrial maintenance coatings, advancemenis
i resin and coating technology that will provide high
performance withoul the need for extengive preparation
are a focus area for manufactures.”

SMany acrylic coatings do still suffer damage due Lo
water ponding and often lose adhesion, Discoloration,
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[ading, and chalking are also issues with these systems,
"Tint pickup and mildew gromvil are specific problems
faced Dy elaslemenic acrylic coatings,” says John Linell,
technical direcior with BavSyslems, He also nodes that
plasticizer migrarion in coating applications over %0
roofing can be another issue, According Lo the EPA, tra-
diticnal acevlic coatings typically lose aboal 2084 of
their total solar reflectivity, and much of this is lose jus
in the first year, Reflectivity penerally deops 1o 55% aft
Ler Lhree years.

The indusiry is wirking to overcome these limita-
tions, "Techneclogies based on Muarine are just arriving
that will retain reflectivity of cver 0% (or more than
10 vears while remaining flexible, mildew resistant, and
color fast,” states Linell. “These products cost more bat
the long-term energy savings would be dramatic,” Both
HaySystams and Arlerna Inc, ave introducing such
products to the market.

Kynar Aquatec™, a waler-based fluoropolymer lates
resin, was launched by Avkeema al 10F 2006 in Mew
Orrlesmas. This resin can be formulated into coalings thar
can be [ield applied anw a varety of roof surfaces.
"kost importantly.” asserls Jerry Pelersheim, senior
basiness development engineer tor technical polymers
with Arkema, “the Muoro compeonent of the Kynar
Aquatec tesin enables coalings W retain total solar e-
flectance longer than any conventional coatng. Panels
exposed in Florida continme to vield total solar re-
flectance greater than 080 alier sis yeurs with no yel-

{ool Roof Codes and Standards

Requivenments -
Location o Agency - Policy Description Reflectance Emlsshity
Unibed Slates ... ASHRAF (american Society of 9001 {Comnercil Buidings  Absuiplivity Katio: considedng o7 a5
Heating, Refrigeraling and and 20,2 {Residential proposal to include CRRC in
Afr-Lnnditicning Engineers, Inc) Buildings Lonl roul componant
California .. ... ... Cauifornia Fiengy Titie 24 Perfurmance credits for inclusicn 0.7 075
Cormissicn af coal roofs in huildings: CRRC
named a5 sUpervisuy entiy
Chicago, IL .. .. .. Depertment. of Buidings Energy To~soration Adaption of Encryy Star a5 part of .25 hefore Mone
Code (pdf) knargy Code, which is nie part of 127218
the city's Building Code Encrgy Slar after
Florda ... ..u0 . Desartrenl of fommuonity Flovida Enengy Code Performance-hased 0.65 0.&
b8Fzirs
GEumgi ..o Dogarlnent of Cammunity Georgia Energy Code: Requizes yse of additional insulatian 0,75 075
BFfqirs Georgia While Reol for rocfing sysleme whose surfaces
Amendment dn not have -est values of 0,54
or more foo both salar rerlectance
and eirisgivity
TEND S srscem gwws ww — — Developing code; considering ASHRAE —

Ezarce: Cool Roof Roiiir Coonsil (wascomdragis. or ans' internal researci.
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lowing of the film even al much thinner film thick-
nesses (2 -3 wily of topcoat as compared w0 10013 mils
of topeoat for traditional ¢lastomeric acrylic coatings).”
Weathenng data demonsirates that the Kynar Aquatec
Lrasenl coatings experience very lillle erosion, exhibil ex
cellent wughness, durability, and color and gloss reten-
tion, and are resistant we dirt pickup, staining, and wa-
Ler damage,

EI? Sysiems and United Coatings are ather compa
nies intreducing coedl roof coatings based on the Kynar
Aguatec resin,

BavSystems 1s Inttoducing a fluetopolymer coating
ised on this technology that exhilyitg resistsoce 1o diel
pickup, mildew, and algae, and is designed o remain
colorfast much Innger than current technologies.,
Typically, divt-resistant coalings have Tow fexilility,
however this uoropolnner will reporiedly handle sig-
nificant substrate rmovernert.

Thevelopments in pigment echnologes are also
making il possible wo expand color aplions beyiened
white o1 very light shades. "With the development of
solar reflective pigments such as Ferro Corpotation’s
Col Color and Felipse line, colors can nos Tre Tonmu
lated to meel 3% reflectivity,” says Kenneth Love,
market development manager with Terto Corporation’s
Performange Figments and Colors Group, “Withoul
these new pigments, white would be about the only
answer,” hie adds. "Lhe technoloyy for infrared reflecting
[Hamenis is an offshoot of projects completed by Ferro
for some LS. military applications.

COOL COATINGS FOR HIGH-SLOPED ROQFS

Advancements in coating technology for metal roof-
ing have focused around the developrment of darker
shides of pigments that retain the ability 1o provide
the desired level of solar reflectivity and emittance,
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“Forr rewidential applications, cotswmerss comtinue to
oravitate (ward the aesihenc appeal of e darker
shades and designg, despile urging by governmental
anid architectural bodies for te industry to achieve
higher rellectivity values,” notes David Story, cool coa-
ings specialist with BASF Comaoration's Cool Color
Concepts GToup.

Current linitations of the metal roof coatings tech-
nesdogy are “reflechvity for color space™ amd the Lvws af
phiysics, according o Loye. “1F you study the chart of so-
lar flux strildng the earh, you can determine that a
Iack colar can only achieve a makimum rellectivity of
around 3%, Currently, black color commercial prod-
ucts can achicewe as high as alwm 32%," he explains.
Ferror recently inmoduced V-775 Caol Color (R Black,
Lthe company's darkest TR Blacl with 249 solar reflec-
tivity, Colipse 10202 is Ferro's almost-black pigment
and it has a solar retlecrance of 32%:

In wid-Tanuary 2007, the Shepherd Color Company
added Brown IOCETS o ils Arctic® range of inlrared re-
flecting pigments. The new peoduct 1 a dark brown
manganese antimony ftanate pigment with high solar
reflectiviy. Arclic Breswn WCB75 15 complementary Lo
Arctic Black 10C90%, inuroduced in 24004,

The use of infraved retlectsve pagroenty for metal
racing has only been pracdced for the past several
vears. BASEHs Indusurial Coatings Selutions Croup be-
came the first to supply solar refleciive coatings to the
mekal rooling market, according to Story. The company
currently offers three premium ira-Cool® coatings for
metal substrates: Fluoroceram® and LTirarmei®
(metallics), whivh are TVDT rechnologies, and Superl®
5P IITad Ultra-Cool Siliconixed Pilyester

“We are curently working on lechnology improve-
menls o increase the reflectance of deeper shiades of
browen, blue, and graen colors {(ourmently in the
75%—2 7% SEV range) to above 30% reflectance, which

will make them TEFTY 2.2 compliant,” Slory sioes. [noad-

ditlon, BASE has beart invited] for be an industy parther
in the Tawrence Berkeley Laboralory “Thase Two”
siudy, spooscred by the Califomia Cnergy Commission,
Eepresentatives from BASE will be pant of a team fo-
cused om working with utilities and other puhblic
groups, prormoling cool roof materdals and improving
the retlectance ol non-white coatings.

Alzo MNobel and BaySystems also ofler Tines of moot
coatings thal contain 1R reflective pigments [or hish
slope metal roof applications. Alkzo Nobel's Cool
Chemigtry® series of coatings meet the requirements for
all oo the current crndes and standards, The company
also offers a silicone modilied polyvester product with
superior LY resistance that it belleves is the muosi
durable non-Kyoar coating on the market, according 1o
Navid Cocuzzi, manager of macket and techmology de-
velopment Tor Alowe Mokel,
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A Sampling of Rebate Programs

Locakion Agehcy Frogram Name

Fedemml .. .. .. . ... oL Creryy Pulicy Act of 2005 Federal Lee sredit of up to $600 fer cool metal roofs
Austn TE oo s Aosti Enrgy (Ciy af doslin’s muonicipal utiity) Building crwvelope rebates

Caviformia ..oooiiinvinnn- Farifr GGas & Elactic Residential Cool Roof Rebea e

Loz Angeles, CA oL oo Los Angeles Department of Water and Powe: Lol Rnof Retrofit Program (£EC}

Gar Diego, Chaea oo ..o, ., man Diege Regional Coergy DFFre Lol Rool Retrnfit Progeam [TEC)

Idaho .o L e RS - Idahn Fower Ruilding Etficiency Ter Cummermial Constnacticn
Flerida - ..o oo MNorida Prwar & Linct Company Rebates for reslective reofs and ruof cnatings uder

Samace Cpsd fsab Beting Cousicd! S rooloofs, segs) 308 intamal tednadl.

WHAT'S NEXT?

The pace of development in cool rool coating tech-
nology has been very dramatic over the last decade.
Can the indnstry sustain such levels? T expect thal the
vate of development will slow, but advancement in ca-
(alilities for providing darker colos with Tiigher solar
redleciancs values will still be achiewed,” states Coclos.
In the long lern, oy demand dor cool roof coating ted-
nology increases, he alse helieves thal improvernents in
durability will also be addressexd, such as resistance o
LT% radiation.

A greater understanding of the nteraclion berwern
raof coatings and other aspects of bullding consuru -
tion and eperation might plav a role in improving per-
{ormance as well. *) think advances will Like place with
synergies amnomg varlous sappliers o the indusry, like
the use of insulalion aleng with refllective pigments on
the surface to get the benefit of bath wechnologies,”
says Lowe. He goes 011 to nole that “some work susgesls
air spaces undernesuh roofing along with reflective pig-
tents shows improvements in bear 1lux getliog inte
the buildiong envelape.”

These izsues will teccive mere allentionm as demand
[or conl roof coating lechnology grows, And dernand s
expecied o rise significantly. “e prediction is that we
will sec increasingly more municipal as well as state re-
quirermnents tor cool tools. Trinslated, that means more
coating products will be produced (o meet demand for
new as well as existing low-slope rooils, ™ While ex-
plains. A wider range of producs dedicated w each
substrate type will be fonnulaled ws a result Building
codles will also likely diclare sufficiendy sloped roof de-
signs, whicl will henefit the entire roof coatings Indus-
v, " he continues.

Croweth will in patt depend an a prealer swareness
of. and complianes with, regulations. *Cumently. tere

WY, COAtINGStech, org

“Resideslial Building Envelope”™

i% poor knowledge and enforcement of the Title 24 re
flectiviv requirements in California,” notes Linell
“Omce the markel imly meets the requirements of Title
24, and the same issues are resobeed Inthe olher siales,
the market will mly be enormaous. We believe this mar-
ket iz a major opportunity for suppliers that manufac-
ture a premiwm product and have a qualilied applicaor
nelwork.”

T date, the interest in cool rool coatings has largely
been generated in the warmer dinuates of the United
Stites, Chitside of the LS. there has not been much de
mand for thesé products ver. “Anvone that has cooling
demands will eveniually be interested in cool roof tech-
nelogy, thowgh,” comments Coreei, He expects thal
countries lowated in the Sowtlemn 1 lermisphere—
Auvstralia, pans of Asla, and Central and South
America—will likely be interesied in cool roof coalings
eventually, adding to the temendous potential of the
marlet,

Fven without expansion beyond the U5, markel, the
patential i significant. A kev poind o remnember abowt
cool roof coatings s that these products can lake mar-
kel share away from asphall roofing, This sitwation
presents an exirermnely rare opporunity for the coatings
industuy,” Murad asserts. “With the development of
cool real coatings for metal rools, coatings producers
and their suppliers have a mew surlace area to coat that
was not available just 10 years ago, The value of thin
opportunity is approximately §10 billion.” e adds that
there is turther polential for cool coatings as they ralke
om the challenge to exprand 1o oaher surfaces such as
pavements and siding,

It loaks like i will he a hot market foe coel moof
coatings, indecd. @
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