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“We're using 19th and 20th century
technologies to battle 21st century
problems like climate change and
energy security.”

Remarks of President Barack Obama,
Signing of the American Recovery and
Reinvestment Act, February 17, 2009

“Make It white,”
Secretary Steven Chu, Daily Show, July 21, 2009

Secretary of Eergy Dr. Steven Chu
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Electricity — 72% for Buildings
Natural Gas — 55% for Buildings

$370 Billion Annually

Industry
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EU and ASEAN around 55 percent

Source: APEC and IEA Database (2005)
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Roof Energy Impacts on Buildings A/C

 Highly dependent upon building type and
design practices (building use, glazing,
Insulation, height, etc)

e Typical roof consumption is 20 to 25 percent of
electricity for low rise buildings

e Cool roofs save up to around 25 percent of the
roofing energy loads or roughly around 5 to 15
percent of total air conditioning loads

e Peak demand reduction on total building
performance in India show around 7 to 8
percent through modeling on new construction,
much higher on existing buildings 5
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COOL ROOF
RATING COUNCIL Sﬂhl HEHHHI‘EE:

the fraction of sola .
CRRC only looks at surface energy that “mﬂ.ﬂ: Hﬁ%
properties: reflected by the roof the roof surfoce o

radiate obsorbed hant

*Solar Reflectance
Thermal Emittance

CRRC does not set minimum
requirements

Some heat & absorbed by fhe roof
and froreferred fo the bulding below

Credit: Significant material in this presentation is from the Cool Roof Rating Council
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Photos from the CEC’s Consumer Energy Center, courtesy of Hydrostop
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ENT{

Regal White Rawhide

Standard SR .67 Standard SR .47
Cool SR

Brick Red Charcoal Hartford Slate

Gray Green Bronze

Standard SR .25 Standard SR .14 Standard SR .11 Standard SR .08
Cool SR .30 Cool SR .28 Cool SR .28 Cool SR .26
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Brief Macro Global Overview

« Cool “white” roofs are not new, used for thousands of
years (e.g. Greece, Santorini)

e US established Cool Roof Rating Council in 1998,
based on the National Fenestration Rating Council
model. First products rated in 2003.

 EU established its Cool Roof Rating Council with
significant support by DOE’s Lawrence Berkeley
National Laboratory in 2009

o Japan working aggressively to put a rating process in
place

* Numerous countries are aware of cool roof benefits
and some have building code requirements, but
general testing and rating infrastructure does not exist

 Aged (weathered) rating performance Is critical
because performance always degrades, there are also
large variations in soiling among different products
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Consumer Interest
Provides performance comparison °

Provides a base line for
developments and product
Improvement

Promotes energy efficiency

Help consumer to make informed
decision

Help meet the code requirements
International Harmonization

Manufacturer
Barrier for cheap inferior
competition
Provides greater demand with
Increasing code requirements
Sell more energy efficient products

Provides means to market
products

Market recognition, allows for
greater investment and reduced
risk

Harmonization helps reduce
duplication of certification and
testing

10
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Solar Reflectance

 Reflectometer (ASTM C1549)

o Spectrometer (ASTM E903)

« CRRC-1 Test Method 1

 Pyranometer (ASTM E1918 and E1918A)

Thermal Emittance

e Emissometer
(ASTM 1371)

11
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* Lower roof top and building temperatures

—Less heat transfer

—Increased occupant comfort

—Reduced AC load
* Lower building occupant’s electricity bills
 Reduce peak electricity demand (avoid black-outs)

 Through cool roof and other urban heat island
mitigation measures (cool pavement, passive
cooling designs), avoid the need for the addition of
alr conditioning that is driven by increased wealth

LBNL estimates Worldwide energy savings of $27
billion (2008)

12
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 Reduced energy consumption means less air
pollution from power plants

* Global warming mitigation

 Reduce Urban Heat Island Effect

—Lower ambient air temperature

—Improves local air quality

—Reduction in heat and
smog-related health issues A —
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Case Study: Baggett vs. Poole Schools

Paulding County, GA Superintendent of Construction Provided Actual Invoices
Electric HVAC with Gas-Fired Heating

Thermostats Controlled at District Office

_— —
Baggett — Standard Poole — Cool
Evergreen 12% SR Evergreen 29% SR

90,000 S.F. footprint 90,000 S.F. footprint

14



.S. Department of Energy

nergy Efficiency and Renewable Energy

Bringing you a prosperous future where energy is clean, abundant, reliable, and affordable

Elementary School Study Results

Baggett Foole Annual

Graystone Power (2004))5H (12%) |SR (29%) [ Savings (H)
Annual Electric|  $67 251 50 447 %5 50 4| <@ummmu Benefit
Annual Gas| $1b 837 17 5387 57 E0<mm Penalty

Annual Savings|  Bod Uog|  $7b 03534 58 054

1St Year Savings
$8,054
Total Electricity Reduction 13 Percent
Projected 35 Year Savings
$282,000

15
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B R/70E90O R65E100 R50E40

0.307
R-5 R-20
0.257
Climate, Insulation and Roof Performance
0.20 are Major Factors for Affordability

Yearly Savings, $/sq ft

Knoxville  Phoenix Chicago  Knoxville  Phoenix Chicago

City

10 cents/kwh, COP of 2.0, Furnace AFUE 0.80, $1.3bierm

NO PEAK DEMAND CREDIT — COULD DOUBLE SAVINGS

16



Low Slope

Field-applied coatings
Metal and factory-applied
coatings

Single ply

Modified Bitumen
Ballasted roofs

Steep Slope

Field-applied coatings
Metal and factory-applied
coatings

Tiles

Shingles

Roofing Product Types

17



Proposed APP Project

US to provide technical assistance to develop
testing and rating processes in partnership
countries

Initiate and co-host manufacturer supplier
workshops

Conduct training for energy simulation, best
practices, roofing specifications, code
development, etc

Assemble case studies of new construction
and retrofit opportunities

nvite research experts to participate in new
oroject to develop accelerated aged protocols,
eading to a world ISO test procedure

18



International Implementation

FY10 — Conduct analyses, establish partnerships, and
Initiate pilot activity If funding allows

FY11 - Expect more comprehensive program with
significant funding

APP — Asia Pacific Partnership on Clean Development
and Climate (India, China, Australia, Japan, Korea,
Canada, and US)

APEC — Asia Pacific Economic Cooperation (21 Pacific
Rim Countries, key areas South East Asia (Indonesia,
Thailand, Malaysia, etc)

Other areas of interest Middle East, Brazil, Africa

Southern Europe — EU Cool Roof Rating Councll
recently established

19



Final Remarks

Cool Roofs are a proven technology, greatest benefit
In hottest climates and with the least amount of
Insulation installed

US will have a greater focus on international
collaboration to promote efficient roofing systems

Significant lessons learned and support tools exist
that are ready for transfer to partner countries

Advanced products exist probably in all countries,
need mechanism to promote them

Test ratings of aged products are essential to realize
predicted savings

20



Contact Information

P Marc LaFrance, CEM

Technology Development Manager

Building Technologies Program

Office of Energy Efficiency and Renewable Energy
US Department of Energy

marc.lafrance@ee.doe.gov
1-202-586-4219

Fax 1-202-586-4617
www.eere.doe.gov
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