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The Sustainable Benefits of Roof Coatings

Presented By: Chris Salazar
Karnak Corporation
330 Central Ave.
Clark, NJ 07066

Description: Provides an overview of the use of coatings on both new 
and existing commercial roof systems to achieve 
sustainability objectives, such as lower energy costs and 
increased durability.

AIA/CES Info: Provider No. J624 – Course No. AEC072; LUs – 1.00

MCE Info: Contact your respective governmental licensing and 
regulatory agency. This program qualifies for HSW credit.

Expiration date: January 31, 2007
This program is registered with AIA/CES for continuing professional education. As such, it does not include content that may be deemed 
or construed to be an approval or endorsement by the AIA or AEC Daily Corporation of any material or construction or any method or 
manner of handling, using, distributing or dealing in any material or product. Questions related to specific materials, methods and 
services should be directed to the program instructor.
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• To view this course, use the Previous and Next buttons at the bottom of each 
slide or the up and down arrow keys on your keyboard.

• To exit the course at any time, press the ESC key on your keyboard. This will 
minimize the full-screen presentation and allow you to close the program.

• Some slides may contain additional instructor comments. To view them, double-
click on the       icon and then click on the comment window to scroll through 
the text.

• Within this course is a code word that you will be required to enter in order to 
proceed with the online examination. Please be sure to remember or write down 
this code word so that you have it available for the test.

• To receive a certificate indicating course completion, refer to the instructions at 
the end of the course.

• For additional information and post-seminar assistance, click on any of the logos 
and icons within a page or any of the links at the top of each page.

How to use this Online Learning Course
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Learning Objectives

Upon completing this course, you will have a better understanding of:

• Sustainability as applied to roofing including definitions such as thermal shock, 
emissivity, renewable resources, etc.

• Roof sustainability terms, initiatives and standards including, ASTM, Energy Star 
and LEED

• "Cool Roofing" and its benefits to the environment and owner in terms of 
savings

• The types and installation of coatings including cleaning methods, reflective and  
low viscosity coatings  

• Roof life cycle analysis including roof system life expectancy and refurbishing 
options

http://www.aecdaily.com/en/1421059/default/forum/show
http://www.aecdaily.com/en/258689
http://www.aecdaily.com/en/1421057/default/olc/faculty_bio


• About the Instructor • Ask an Expert

Slide 5 of 59 

The Sustainable Benefits of Roof Coatings

• About the Sponsor

©2005

NextPrevious

Sustainability and Roofing
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Sustainability and Roofing

Introduction

• It’s difficult to pick up a trade 
publication or visit an industry trade 
show without seeing or hearing the 
word sustainability. 

• Sustainability is defined in ASTM E-
2129 as "the maintenance of 
ecosystem components and functions 
for future generations."

• This definition and others like it 
bring into play elements such as 
energy conservation, environmental 
responsibility, waste management 
and the maximized and effective use 
of natural resources.

http://www.aecdaily.com/en/1421059/default/forum/show
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Sustainability and Roofing

Statistics

• Statistics compiled by the U.S. 
Department of Energy reveal that 
non-residential structures consume 
nearly 60 percent of our nation’s 
electricity. 

• They also consume 25 percent of our 
water and take up between 35 and 
40 percent of the municipal solid 
waste stream.

• In addition, they also produce 
between 30 and 40 percent of all 
atmospheric emissions.

http://www.aecdaily.com/en/1421059/default/forum/show
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Sustainability and Roofing

Urban Heat Island Effect

• On a warm summer day, the air in a 
downtown urban area can be 
between 6° and 8° hotter than the air 
in the surrounding countryside. 

• This is called the Urban Heat Island 
Effect and it’s created when dark 
colored roofs and parking lots 
replace trees, grass and shrubbery.

• Los Angeles represents a classic 
example in Urban Heat Island 
development.  In the 1930’s, high 
temperatures there averaged 97 °. 

http://www.aecdaily.com/en/1421059/default/forum/show
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Sustainability and Roofing

• Over three subsequent decades, this 
number rose consistently, reaching an 
average of 105° in the 1990’s.

• It’s easy to see both the wisdom and 
the need for sustainability initiatives
with the increased generation of smog 
and growing energy consumption.

• Unlike paved streets and parking lots, 
which offer limited sustainability 
options, today’s roofing technology 
offers a number of options that are 
both sustainable and profitable.

The Need for Sustainability Initiatives

http://www.aecdaily.com/en/1421059/default/forum/show
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Sustainability and Roofing

Roof Coatings

• Roof coatings have emerged as a 
practical and affordable way to save 
both energy and money while also 
extending the overall life of the roof 
system.

• Coatings can renew the integrity of 
the surface and add additional 
reflectivity and emissivity while 
reducing thermal shock.

• Coatings can extend the life of a 
commercial roof for many years while 
reducing energy consumption, thus 
saving the owner more money.

http://www.aecdaily.com/en/1421059/default/forum/show
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Sustainability and Roofing

Reflectivity

• To understand how this is possible, it is necessary to quickly review the thermal 
and climatic factors that affect roof systems.

• Reflectance Definition: The fraction of the total radiant flux incident upon a 
surface that is reflected and that varies according to the wavelength distribution 
of the incident radiation – Called also “Reflectivity”. Reflectivity is measured in 
the % of light reflected. I.e.: A roof surface with 75% reflectivity will reflect 
75% of the visible solar spectrum that it is exposed to. Visible light when 
absorbed by roof surfaces is converted into heat.

• Reflectivity is easy to understand. We learn early in life that the color black 
absorbs heat while the color white reflects it. 

• Therefore, a white or light colored roof coating is usually better than a black 
coating because it reflects light.

http://www.aecdaily.com/en/1421059/default/forum/show
http://www.aecdaily.com/en/258689
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Sustainability and Roofing

Emissivity Definition

• The relative power of a surface to emit heat by radiation:  The ratio of the 
radiant energy emitted by a surface compared to that emitted by a blackbody at 
the same temperature. Emittance is measured in the percent of energy radiated 
per second per unit area. In English, emissivity measures the capacity of a 
surface to shed or retain the heat that it absorbs.

• While reflectivity is usually associated with surface color (the lighter the surface, 
the more reflective), emissivity has little to do with it. In fact, typical white and 
black surfaces actually have very similar “Emissivity” characteristics. Both have 
high emissivity numbers of roughly 0.80 – 1.00 (80% - 100%). The higher the 
emissivity number, the quicker the absorbed heat is radiated into the 
atmosphere.

http://www.aecdaily.com/en/1421059/default/forum/show
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Sustainability and Roofing

Thermal Shock

• Thermal shock refers to the rapid heating and cooling of the roof surface, 
caused by abrupt temperature changes. This typically occurs in cooler climates 
during the transition between sunny days and cold nights. A dark colored roof 
heated by the sun will expand and then contract during the cooler night.

• Thermal shock can decrease the life expectancy of a roof system. The ongoing 
movement of the membrane due to expansion and contraction, caused by broad 
temperature swings, can place stress on joints and seams as well as around vent 
cut-outs and skylights.

• Light colored coatings can lessen thermal shock and significantly reduce the 
expansion and contraction of the membrane because they reflect sunlight, 
instead of absorbing it. This keeps the roof in a narrower temperature range.

http://www.aecdaily.com/en/1421059/default/forum/show
http://www.aecdaily.com/en/258689
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Sustainability and Roofing

Coatings

• Coatings are a relatively easy and 
inexpensive way to add sustainability 
to an existing roof system. 

• Coating formulations exist to 
maintain, re-surface, or re-roof 
almost every type of roofing system 
available. These options almost 
always involve less labor and building 
disruption than "tear-off and re-
roof" alternatives. 

• Coating manufacturers offer a variety 
of water-based and solvent-based 
products at a fraction of the cost of 
roof replacement.

http://www.aecdaily.com/en/1421059/default/forum/show
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Sustainability and Roofing

Energy Savings

• Depending on location and climatic 
conditions, cool roofs can save as 
much as 50 percent on energy costs. 

• However, typical savings are usually 
more in the 15 to 20 percent range. 

• Some critics point out that the 
reflectivity of white or other light 
colored, sustainable, roof coatings 
can diminish with time. Although 
there is some loss, the retention of 
reflectivity is quite high. 

http://www.aecdaily.com/en/1421059/default/forum/show
http://www.aecdaily.com/en/258689
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Sustainability and Roofing

Energy Savings, cont'd…

• In several independent studies, 
coatings initially installed on a roof 
deliver reflectivity levels that range 
between 65.8 and 81.2 percent.  

• After three years, these same roofs 
show reflectivity levels between 52 
and 63 percent, a loss of less than 20 
percent.

• For the building owner, this means a 
quick payback. Therefore, the 
upgrade to a sustainable roof system 
can be a wise business investment.

http://www.aecdaily.com/en/1421059/default/forum/show
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Sustainability and Roofing

Aluminum Reflective Coatings

• Buildings in climates where heating is 
used as much or more than cooling, 
such as Minneapolis, can also realize 
energy saving benefits from the 
application of reflective coatings, in 
particular, aluminum reflective 
coatings.

• The silver finish reflects the visible 
light and part of the infra-red 
spectrum in the summer, while 
retaining some of the infra-red in the 
winter.

• This may lessen cooling costs in the 
summer while possibly reducing 
heating needs in the winter months. 

http://www.aecdaily.com/en/1421059/default/forum/show
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Sustainability and Roofing

Environmental Benefits

• Roof coatings form a barrier against harmful UV radiation, add an additional 
layer of weather and moisture protection and reduce membrane fatigue. 

• These factors add up to extend the life of your existing roof system. 
Environmental benefits associated with the use of sustainable coatings extend 
beyond energy savings.

• Lowering the ambient temperature of the roof can contribute to reduced smog 
in urban areas. Besides the obvious cost savings, a longer lasting roof means less 
debris going to the landfill.

Please remember the word COATINGS. You will be required to enter it in order to proceed 
with the online examination.

http://www.aecdaily.com/en/1421059/default/forum/show
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Roof Sustainability Initiatives
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Roof Sustainability Initiatives

Introduction

• Rising fuel costs and eroding air 
quality are just two of the many 
issues addressed under the umbrella 
of sustainability.

• States like California, municipalities 
like the City of Chicago, national 
trade organizations like the National 
Association of Home Builders, and 
even private corporations like IKEA 
have adopted their own 
sustainability standards.

http://www.aecdaily.com/en/1421059/default/forum/show
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Roof Sustainability Initiatives

Benchmark Standards

• These are in addition to the 
benchmark standards set by ASTM, 
Energy Star, the U.S. Green Building 
Council’s LEED Rating System, CRRC 
and others.

• Every one of these standards 
identifies the roof system as an 
integral component of the building 
envelope.

• The following slides give a brief 
description of each of the above 
mentioned benchmark standards.

http://www.aecdaily.com/en/1421059/default/forum/show
http://www.aecdaily.com/en/258689
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Roof Sustainability Initiatives

ASTM

• ASTM offers several baseline 
standards for defining and measuring 
sustainability. In general terms, ASTM 
2114 and E 2129 offer definitions and 
manufacturing criteria for roofing 
components, as well as other 
building materials.

• In specific terms, ASTM E 903-88 
provides the standard testing method 
for determining solar absorption and 
reflectance. ASTM E 408-71 is the 
testing method for determining 
normal emittance of surfaces using 
inspection meter techniques.

http://www.aecdaily.com/en/1421059/default/forum/show
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Roof Sustainability Initiatives

Energy Star

• Energy Star labeled roof products are a newer addition to this highly successful 
program from the U.S. Environmental Protection Agency (EPA). Energy Star 
labeled reflective roofs can lower roof surface temperature by up to 100 °, 
according to the EPA.

• They can reduce peak cooling demand by 10-15 percent, enabling managers to 
purchase less expensive HVAC systems. The extent of savings will depend on a 
number of factors, including insulation levels, climate and type of roof installed. 
Some reflective roof products have a higher initial price than non-reflective 
alternatives.

• Energy Star compliant roof products can save money and energy by reducing the 
amount of air conditioning needed to keep a building comfortable. 
Manufacturers of Energy Star labeled roof products must back their compliant 
roof products with warranties comparable to their other roof products.

http://www.aecdaily.com/en/1421059/default/forum/show
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Roof Sustainability Initiatives

LEED

• The single organization given the most credit for bringing sustainability to the 
forefront is the U.S. Green Building Council and its LEED Rating System. LEED 
stands for Leadership in Energy and Environmental Design.

• It addresses the entire building envelope and assigns points for various 
sustainable components of the project. It also offers programs for new 
construction.

• Existing buildings, core and shell construction and roofing components are 
addressed in all of them. Project points can be earned in categories like Roofing 
Heat Island Effect, Optimized Energy Performance, Recycled Content and 
Resource Reuse.

http://www.aecdaily.com/en/1421059/default/forum/show
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Roof Sustainability Initiatives

Others

• The list of other developing 
standards for sustainable roofing 
seems to grow larger from week to 
week. 

• The State of California and the City 
of Chicago have already enacted 
legislation with specific standards for 
roofing performance. 

• At least a dozen other municipalities 
are in the process of drafting or 
considering similar measures.
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Roof Sustainability Initiatives

Others, cont'd…

• Organizations like the Cool Roofs 
Rating Council and the Solar Smart 
Roof Alliance have developed 
reflectivity and emissivity
measurement standards.

• There are a number of software 
programs available to assist in 
measuring thermal efficiency of a 
roof system. 

• These include RoofWise, Lead Dog 
and the DOE Energy Calculator.
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Sustainability and Roofing

Others, cont'd…

• Besides studies already completed, new studies should prove that coatings can 
provide a higher rate of return on investment via energy savings and 
environmental benefits. 

• In addition, high-reflective coatings can reduce thermal shock stress, reduce 
membrane fatigue and reduce heating or cooling loads, which can lower 
building energy costs, especially when combined with other energy-saving 
measures.

• Many systems have polyester-reinforced or other reinforcement scrims and can 
be spray-applied with odorless asphalt emulsions. In cooler weather, low-VOC 
solvent-based coatings also can be spray-applied with the use of a mechanical 
warmer.

http://www.aecdaily.com/en/1421059/default/forum/show
http://www.aecdaily.com/en/258689
http://www.aecdaily.com/en/1421057/default/olc/faculty_bio


• About the Instructor • Ask an Expert

Slide 28 of 59 

The Sustainable Benefits of Roof Coatings

• About the Sponsor

©2005

NextPrevious

Cool Roof Benefits
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Cool Roof Benefits

Introduction

• As early as 1969 aluminum pigment 
manufacturers partnering with 
coating manufacturers, performed 
joint research and began touting the 
energy savings benefits of aluminum 
coating reflectance on roofs and the 
buildings they protect.

• As early as 1981, researchers began 
investigating the benefits of white 
roof coatings.  
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Cool Roof Benefits

Introduction

• It’s no surprise that, when directly 
compared to conventional black 
asphalt roofing material, highly 
reflective white coatings reduced the 
surface temperature of the roof.

• It also reduced the air temperature 
inside the structure. Thus began the 
concept of the "Cool roof".
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Cool Roof Benefits

Cool Roof Development

• Before data was developed about 
heat islands or thermal shock, 
building owners learned that they 
could save money on cooling costs 
with a white or light colored roof as 
opposed to a black roof.

• According to a variety of sources, 
black colored roofs reflect less than 
10 percent of the Sun’s heat energy.

• While white or white coated roofs 
can reflect as much as 80 percent.  
The difference is startling, but the 
savings doesn’t stop there.
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Cool Roof Benefits

Cool Roof Development, cont'd…

• A study by a major U.S. retailer has determined that additional savings on wear 
and tear of rooftop mounted HVAC equipment is achieved when cooler air from 
a white roof surrounds the units as compared with the much hotter air from a 
black roof.

• The Heat Island Group, affiliated with the Lawrence Berkeley National 
Laboratory conducted a study to determine annual energy savings from Cool 
Roofs based on climatic conditions in various regions of the U.S.

• In Chicago, for example, switching from black to white on a climate-controlled 
building with a 25,000 sq./ft. roof can potentially save $10,000 annually in 
energy costs. However, in warmer southern urban areas like Los Angeles and 
Phoenix, the savings could be in excess of $35,000 annually.
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Cool Roof Benefits

Roof System Savings

• Saving energy is not the only payback. 
White and other light colored 
reflective coatings extend the life of 
the roof system.

• This is due to the reduction of heat 
build up and reduction of damage 
from radiation, measured as 
emissivity.

• These attributes, in addition to the 
heat island reductions mentioned 
earlier, substantially contribute to the 
overall sustainability of the roof 
system.
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Types of Coatings, 
Preparation and Installation
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Types of Coatings, Preparation and Installation

Introduction

• Environmental and Energy Savings benefits should be sufficient reason to coat 
roofs with reflective sustainable coatings. However, there are other tangible 
benefits these coatings provide that should not be overlooked. Today’s 
generation of roof coatings can be used to effectively restore older roof systems 
to functional status and full compliance with energy, environmental and 
sustainability standards.

• SBS rubberized aluminum coatings can be applied over existing low slope 
asphalt surfaces, modified bitumen membranes or corrugated metal decks to 
produce an immediate reduction in energy consumption while adding additional 
life to the roof system.

• White elastomeric coatings can immediately turn a built-up asphalt, metal or 
other non-asphalt roof into a cool roof. Fibered aluminum coatings yield 
significant energy savings and reduce the heat island effect on modified 
bitumen membranes, corrugated metal decks and steep asphalt surfaces.
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Types of Coatings, Preparation and Installation

Metal Roofs

• Before applying any coating to a roof 
surface, maintenance workers must 
thoroughly clean the entire roof 
surface of dust, dirt, oil and other 
loose materials and remove all heavy 
oxidation. 

• On metal roofs, they will need to 
remove oil and grease with a neutral 
detergent or cleaner. 

• All heavily rusted areas must be wire 
brushed and/or spot primed with a 
rust-inhibiting primer.

http://www.aecdaily.com/en/1421059/default/forum/show
http://www.aecdaily.com/en/258689
http://www.aecdaily.com/en/1421057/default/olc/faculty_bio


• About the Instructor • Ask an Expert

Slide 37 of 59 

The Sustainable Benefits of Roof Coatings

• About the Sponsor

©2005

NextPrevious

Types of Coatings, Preparation and Installation

Roof Cleaning

• When possible, workers should either scrub the roof or use a high-pressure 
cleaning system with soap and water. When washing is not possible, thoroughly 
vacuum the roof. 

• The appearance of roof cap sheets can be misleading. While the cap might 
appear clean, a heavy build-up of dirt buried between the granules must be 
removed.

• Finally, workers will need to remove dirt and debris using a stiff bristle brush,  
inspect and seal blisters, cracks and roof penetrations. They will also have to 
clean and seal drain openings, and check and seal all metal flashings at edges.
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Types of Coatings, Preparation and Installation

Reflective coatings

• Reflective coatings can be applied only over a roof surface that does not leak. 
Maintenance personnel who are properly informed and trained can easily apply 
most products. Cold-applied roof coatings are designed to be used at ambient 
temperatures and require little, if any, heating to facilitate the application.

• These coatings have a proven track record as effective and economical solutions 
in solving the many challenges related to the installation of a new roof.

• Different coatings have different application methods. Workers applying 
reflective coatings should follow the manufacturers application instructions, as 
well as local building code requirements.
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Types of Coatings, Preparation and Installation

Application of Roof Coatings

• Roof coatings are generally one-
component products that can be 
applied directly from the container. 

• Generally, they can be applied with a 
medium to heavy nap roller or by 
brush.

• However, there are other methods 
available in order to apply roof 
coatings.
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Types of Coatings, Preparation and Installation

• Low-viscosity coatings can be 
installed using standard air or airless 
spray equipment. 

• Applicators should check with the 
coating manufacturer to ensure the 
spray nozzle is appropriate for the 
coating to be used.

• Spray pressure should be kept as low 
as possible to lessen over-spray and 
to produce a uniform surface 
coating.

Application of Roof Coatings, Cont'd…
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Types of Coatings, Preparation and Installation

• Acrylic coatings may be applied in 
one, two or more coats depending on 
the manufacturer. The number of 
coats and application rates vary by 
manufacturer, fire rating 
requirements, and building code 
requirements.

• Aluminum coatings may be applied in 
one or more coats depending on the 
manufacturer. The number of coats 
and application rates vary by 
manufacturer, fire rating 
requirements, and building code 
requirements.

Application of Roof Coatings, Cont'd…
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Types of Coatings, Preparation and Installation

• Substrate texture characteristics such 
as porosity and roughness of surface 
may affect coverage rate 
requirements. Always consult the 
manufacturer for substrate specific 
recommendations.

• Always confirm the manufacturers 
recommendation before specifying or 
applying coatings to ensure proper 
application.

Application of Roof Coatings, Cont'd…
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Roof Life Cycle Analysis

Introduction

• The life cycle of a roof system is 
dependant on many factors, such as 
design, location, climate and 
maintenance regularity.

• In terms of sustainability, if the roof 
is maintainable, then it’s probably 
better to refurbish it instead of 
replacing it.

• Remember, by refurbishing a roof 
instead of replacing it, you not only 
save money, but you also help save 
the environment.  
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Roof Life Cycle Analysis

Refurbishing Roofs

• Refurbishing an older roof with a 
white or light-colored Energy Star 
rated coating can add many 
additional years of service. 

• It also saves on energy costs, reduces 
the "heat island effect", smog, and 
reduces the impact that old roofing 
materials add to landfills.

• Refurbishing is an effective way to 
increase the service life of previously 
existing roof systems.  
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Roof Life Cycle Analysis

Refurbishing Roofs, Cont'd…

• Many of today’s roof coatings 
actually extend roof life while 
reducing thermal shock. 

• Coatings provide additional payback 
to the owner in the form of reduced 
cooling costs. 

• It can actually be one of the fastest 
and most economical ways available 
to immediately reduce energy 
consumption.
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Roof Life Cycle Analysis

Refurbishing Roofs, Cont'd…

• Most applications require no 
disruption of activities inside the 
building.

• Coatings can help eliminate the need 
to tear off the roof due to exceeding 
local maximum number of roofs.

• Coatings provide an immediate tax 
write-off for the current year.

• Some utilities and local Governments 
even offer cash rebates or incentives 
for applying energy saving coatings.
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LEED Certification
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LEED Certification

USGBC and LEED Certification

• Roofing systems on buildings that 
have been registered with USGBC to 
gain LEED certification can add 
between 10 and 19 potential credits 
to the project by using white or high 
emissivity roof coatings.
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LEED Certification

Sustainable Sites

• In the Sustainable Sites category, 
LEED Compliant reflective roof 
coatings can contribute one point in 
the Heat Island Effect reduction.

• Additional points can be earned in 
the Energy and Environment 
category by using coatings to help 
optimize energy performance by 
reducing energy costs.  Between 1 
and 10 points are available.
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LEED Certification

Materials and Resource

• In the Materials and Resources 
category, coatings can help 
contribute toward earning a total of 
7 points in the following areas:

Building Re-use - up to 3 points
Recycled Content - up to 2 points
Regional Materials - up to 2 points

3
2 2
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LEED Certification

Environmental Quality

• In the Environmental Quality 
category, coatings can help earn one 
point if they have low VOC content.
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Course Summary

Introduction

• Unfortunately, high energy costs are 
here to stay. The federal, state and 
local government levels will continue 
to set standards for energy 
consumption in commercial buildings.

• Energy Star rated roof coatings will 
remain as one of the most effective 
and most economical ways to meet or 
exceed these emerging standards.

• It also adds sustainable attributes to 
your existing roof system.
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Course Summary

• Recall, that sustainability is defined 
in ASTM E-2129 as "the maintenance 
of ecosystem components and 
functions for future generations."

• Therefore, with effects like smog and 
the "heat island effect" it’s easy to 
see both the wisdom and the need 
for sustainability initiatives.

• Roof coatings can be applied to 
existing structures in order to create  
a more sustainable environment and 
help save landfill space.

Sustainability and Roofing
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Course Summary

Thermal Shock

• Recall that thermal shock can 
decrease the life expectancy of roof 
systems due to expansion and 
contraction caused by broad 
temperature swings.

• Light colored coatings lessen thermal 
shock because they maintain the roof 
temperature in a narrower 
temperature range.

• Coatings are a relatively easy and 
inexpensive way to add sustainability 
to an existing roof system and help 
to save on construction and energy 
generating costs. 
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Course Summary

Benchmark Standards

• In addition, there are benchmark 
standards that exist which can be 
used to set roof system performance 
standards.

• These standards include, ASTM, 
Energy Star, the U.S. Green Building 
Council’s LEED Rating System as well 
as others.

• Recall, every one of these standards 
identifies the roof system as an 
integral component of the building 
envelope.
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Additional Sources

• Energy Star Roof Prg. -
http://www.energystar.gov/index.cfm?c=revisions.roofs_spec

• CRRC – www.coolroofs.org
• UL – www.UL.com
• FM – www.fmglobal.com
• DOE – www.doe.gov
• Heat Islands - LBL Labs – http://eetd.lbl.gov/HeatIsland/
• LEED - http://www.usgbc.org/DisplayPage.aspx?CategoryID=19
• Roof Energy Calculator –

D - http://www.ornl.gov/sci/roofs+walls/facts/CoolCalcEnergy.htm
• RCMA – www.roofcoatings.org
• National Roofing Contractors Association – www.nrca.net
• CA Title 24 – http://www.energy.ca.gov/title24/2005standards/index.html
• Calif. Cool Roof Prog. -

http://www.consumerenergycenter.org/coolroof/index.html
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©2005 Karnak. The material contained in 
this course was researched, assembled, 
and produced by Karnak and remains 
their property. Questions or concerns 
about this course should be directed to 
the instructor.

Conclusion of This Program

Click Here To Take The Test
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• AEC Daily Corporation is a Registered provider with the 
AIA Continuing Education System. Credit earned upon 
completion of this program will be reported to CES 
Records for AIA members.

• If you desire AIA/CES, CSI and/or state licensing 
continuing education credits, please click on the button 
below to commence your online examination. Upon 
successful (80% or better) completion of the exam, 
please print your Certificate of Completion.

• For additional knowledge and post-seminar assistance, 
please visit the Ask an Expert forum (click on the link 
above and bookmark it in your browser).

• If you have colleagues that might benefit from this 
seminar, please let them know. Feel free to revisit the 
AEC Daily web site to download additional programs 
from the Online Learning Center.
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