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Cool Roof Rating Council

Mission
To bring objective, scientific information
related to cool surfaces to critical discussions
and informed decisions about the impacts of
heat islands, extreme heat, and energy use in
the built environment.

The CRRC does not advocate for specific
requirements
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Building Envelope
Solutions for
Heat Mitigation

Image Source: iStock
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Cities are typically hotter than surrounding

suburban and rural areas

Solar-reflective This curve
roofs, walls, represents how
and pavements temperatures

help lower rise in urban
surrounding air areas
temperatures
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Urban
canyons trap
heat and

pollutants
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Trees and green

space provide
shade and
cooling through [

evapotranspiration |
Waste heat from vehicles and

U R BA N air conditioners warm the air
Lack of greenery decreases
shade and evapotranspiration

Image Source: Cool Roof Rating Council

Dark impervious
surfaces absorb
and retain heat
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Heat is the leading weather-related cause of human

mortality in the U.S.

Indirect Impacts Direct Impacts

Impact on health services

* Increased ambulance call-outs
and slowerresponse times

Heat cramps i il
* Responsetimes eatillness

* Increased number of hospital
admissions * Dehydration
+ Storage of medicines * Heat cramps
* Heat stroke
Increased risk of
accidents .
* Drowiing Accelerated

* Work-related accidents deathf .
* Injuriesand poisonings eath rrom:
* Respiratory disease

P : * Cardiovascular disease
Increased Qg * Otherchronicdisease

transmission of (mental health, renal

7
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s Foodand disease)
waterborne
diseases
* Marinealgal
blooms Iﬁi Hospitalization
Potential disruption of ey « Respiratory disease
infrastructure: * Diabetes mellitus
* Power * Renaldisease
* Water * Stroke
* Transport * Mental health
* Productivity conditions
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https://www.who.int/news-room/fact-sheets/detail/climate-change-heat-and-health#:%7E:text=Rapid%20rises%20in%20heat%20gain,exhaustion%2C%20heatstroke%2C%20and%20hyperthermia.
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A/C use creates a positive feedback loop




Cool roofs and walls reduce surface

temperatures and product multiscale benefits
5&

1)

(

o~

4}

N
‘*,"ﬁn/l

Image Source: Cool Roof Rating Council

March 19, 2024 Building Enclosure Science and Technology 8



Cool products come in many materials,
shapes, and colors

Photo courtesy of
DaVinci Roofscapes
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Product Testing,
Rating, and

Labeling

March 19, 2024

Image Source: iStock

Building Enclosure Science and Technology

10



Surface Radiative Properties

THERMAL
SOLAR ENERGY 4 #lnﬂps
CoMEATS THE 4 ability of the Solar Reflectance Index (roofs only)
SURFACES surface to

radiate heat

Properties of a Properties of a
Standard White Standard Black
Material Material
SOLAR SR: 0.80 k SR: 0.05
REFLECTANCE L3

The fraction of Some heat is absorbed by TE: 0.90 W=

solar energy the surface and transferred
that is reflected e into the building

by the surface m

TE: 0.90

COOL ROOF
RATING COUNCIIL. ®
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Radiative Property Testing

D&S Solar Spectrum Reflectometer

e Solar Reflectance Standards
o ASTM C1549
o ASTM E903
o ASTM E1918
o 410-Solar Test Method*

o Thermal Emittance Standards
o ASTM C1371 Image Source: Devices and Services
o Slide Method* D&S AE1 Emissometer

SOC 410-Solar Reflectometer

*Not an ASTM Method
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Natural weathering is crucial for understanding

radiative performance over time

Ohio

cool/temperate

Florida
hot/humid

Image Source: Atlas Weathering Services
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Laboratory Aging for Roof Products

e Based on ASTM D7897
e Roof products only

field-applied
coating

. claytile

field-applied
- coating

Image Source: Heat Island Group, Lawrence Berkeley National Laboratory
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Ratings are published online

Zang, Rated Roof Products Y S RESULTS ARE DISPLAYED
IN A SORTABLE TABLE:

Search keywords Q 3192 results - 8 X | Sortby Jr | .
R SOLARREFLECTANCE  THERMAL EMITTANCE  SRI Use the I Sortby ¥ ‘ button to
it Type Y CRRCPRODID. MANUFACTURER BRANDANDMODEL  PRODUCTTYPE  COLOR WITAL  3YEAR  INITIAL  3YEAR  INTIAL  3YEAR sort and reorder pI'OdUCtS
Colors v . .
s Refloctance 9 0287-0001 IRC Topper ::;‘::per.ﬁsphah Asphalt Shingle  Multicolor 0.30 0.29 0.88 0.87 N 29 . A Ietter after the CRRC
Product ID means the productis a

Thermal Emittance | 5567.0010a | IRC Topper IRCTopperMetal  Metal Red 035 035 08 08 3% 3 . reformulation of a previously rated
— v Shingle : pro e
Manufacturer: 0103-4154 Iron Roofing Iron Roofing Polymer 1 Tile Tan 0.30 0.30% 092 092+ 33 33

Indicates if the product is sold

Iron Roofing Polymer 2

Al - Iron Roofing Polymer 3 to other roofing manufacturers,
Slope: end-use customers, or both
° CRRC PRODUCT ID TYPE APPLICATION APPROVAL DATE
All = 0452-9025 (smooth) Coating August 15, 2018 )
MANUFACTURER MANUFACTURER MANUFACTURER CONTACT |nd Icates If the Coatlng was
Product Market: Magic Coating Company Inc. Bright White Sharon Randolph tested over a smooth or rough
e F 0 e PRODUCT MARKET i substrate, as defined in the CRRC-
Alpha 8 All Markets www.magiccoating.com 1l .
1 Product Rating Program Manual
MODEL SLOPE
505 Low . i .
An asterisk indicates the
product obtained a Rapid Rating,
0224-0546 Trident Roofing Trident Weather Shell Coating Bright White 0.80 0.74 0.92 0.91* 00 92 H : -
oot Top which will be replaced by three
year aged values once the
0224-0002  Trident Roofing Trident Topper Coating Bright White 080 068 088 089 100 83 . weathering period is complete
(smooth) Supreme .

March 19, 2024 httpS://COOI I'OOfS.Org/diI‘eCtOI'y Building Enclosure Science and Technology 15



https://coolroofs.org/directory

Rated product labeling

CRRC

COOL ROOF
RATING COUNCIL ®

Rated Product ID #: 0000-0000

Initial Aged
Solar Reflectance 0.00 0.00
Thermal Emittance 0.00 0.00

The ratings above are subject to CRRC rating program conditions,

requirements, and limitations. Visit coolroofs .org for important
information and disclaimers about CRRC rating conditions,
requirements, and limitations.

CRRC

WALL PROGRAM®

Wall Rated Product ID #: W000-0000

Initial Aged
Solar Reflectance 0.00 Pending
Thermal Emittance 0.00 Pending

The ratings above are subject to CRRC rating program conditions,
requirements, and limitations. Visit coolroofs.org for important
information and disclaimers about CRRC rating conditions,
requirements, and limitations.

March 19, 2024
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Wall Product Rating Program

e Launched January 2022

o First rating program of its kind in the world

o Entirely separate from CRRC Roof Program

o Diverse set of stakeholders developed
programmatic and technical requirements

e Currently proposing to include walls in
ANSI/CRRC S100 standard

March 19, 2024

¢RR]

WALL PROGRAM®

WALL PRODUCT RATING PROGRAM MANUAL
CRRC-2

© 2023 Cool Roof Rating Council, Inc. All Rights Reserved.

2435 N. Lombard Street
Portland, OR 97217
www.coolroofs.or

Phone (866) 465-2523
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Important role of third-party ratings

e Informs consumers about product’s
ability to reduce heat gain

e Helps consumers ID higher
performing/compliant products

e Gives assurance of unbiased and

verified data
o Provides validity to marketing claims
o Supports programs and policies

Image Source: iStock
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Cool Surface
Adoption in the
United States
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The Washington Post

A 'Cool Roof' Can Help You Beat The

Heat — And Save Money
—— Opinion | Extreme heat 1s punishing the

s s country. Here’s how to prepare for more.
‘m” Byﬂ'liofitorial Board

August 22, 2023 at 5:45 p.m. EDT

“Reflective building materials, such as cool roofs, which reflect
sunlight and can reduce peak daytime temperatures, should be
integrated into new buildings and retrofitted on old ones” - WP

g 1 T = ¥ LUK Editorial Board

el How Cltles Are Adaptlng to Cllmate
# .| Change Forbes
‘ @ By: Linnea Harris | Published: August 15,2023 | (¥ Edited by Chris McDermott

Protecting Your Home From
Extreme Heat Damage

“You may not have heard the term ‘cool roof' or ‘cool walls,' but
both are designed to reflect sunlight and absorb less heat, reducing
the ambient temperature of indoor and outdoor spaces™ - Forbes
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Model Energy Codes and Standards

INTERNATIONAL R
CODE COUNCIL

IECC

ANSI/ASHRAE/IES Standard 90.1-2022 ——
(Supersedes ANSI/ASHRAE/IES Standard 90.1-2019)

Includes ANSI/ASHRAE/IES addenda listed in Appendix M INTERNATIONAL ANSI/RE SNET/ICC 30 1 _2022

ENERGY CONSERVATION

Energy Standard CODE Standard for the Calculation and Labeling
for Sites and Buildings S . of the Energy Performance

Excep t LOW Rise of Dwelling and Sleeping Units

using an Energy Rating Index
Residential Buildings
(I-P Edition)

Q@“° aswerican Natigp,, 6,

@

February 3, 2022
Republished October 12, 2022

>

See Informative Appendix M for dates of approval by ASHRAE, the llluminating Engineering Society, and the American
National Standards Institute.

This Standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the Standards
Committee has established a documented program for regular publication of addenda or revisions, including procedures for
timely, documented, consensus action on requests for change to any part of the Standard. Instructions for how to submit a
change can be found on the ASHRAE® website (www.ashrae.org/continuous-maintenance).

Residential Energy Services Network, Inc.
P.O. Box 4561

Oceanside, CA 92052-4561
http://resnet.us/

The latest edition of an ASHRAE Standard may be purchased from the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, 180 Technology Parkway, Peachtree Corners, GA 30092. E-mail: orders@ashrae.org. Fax:
678-539-2129. Telephone: 404-636-8400 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For
reprint permission, go to www.ashrae.org/permissions. International Code Council
500 New Jersey Avenue, NW, 6th Floor

Washington, D.C. 20001

As@ % “(&Sﬁ* = -

© 2022 ASHRAE ISSN 1041-2336

www.ansi.org

INTERNATIONAL
COOE COUNCIC
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Green Building Standards and Programs

2022 CALIFORNIA GREEN
BUILDING STANDARDS CODE ; 700-

%[ Green. Building Standard®
CALIFORNIA CODE OF REGULATIONS | TITLE 24, PART 11

California Building Standards Commission

(C9)) CREEN GLOBES

For more programes, visit: https://coolroofs.org/resources/codes-programs-standards

March 19, 2024 Building Enclosure Science and Technology 22


https://coolroofs.org/resources/codes-programs-standards

Municipal and State Codes

ASHRAE CLIMATE ZONE MAP

Marine (C) Moist (A) 4

INTERNATIONA
ENERGY CONSEH
CODE

Brattleboro
Cincinnatti
~— Columbus

Portland

A Member of the international Code Family®
* Euroka |
Tracy I
H 1 Ville—5 : Philadelphia
San Francisco g ! . In » RICROuN i
BUILDING ENERGY EFFICIENCY ! : 4 . Wilmington i
STANDARDS FOR RESIDENTIAL San Jose — NasTvITH Durham
AND NONRESIDENTIAL BUILDINGS Raleigh
Warm-Humid Below
Red Line
FOR THE 2022 BUILDING ENERGY

EFFICIENCY STANDARDS

TITLE 24, PART 6, AND ASSOCIATED
ADMINISTRATIVE REGULATIONS
IN PART 1

New —
Orleans

,F Miami 1

All of Alaska in Zone 7 except for the following Boroughs in Zone 8: Bethel, Dellingham, Fairbanks, N. Star, Nome North Slope, Northwest Arctic, Southeast Fairbanks, Wade
Hampton, and Yukon-Koyukuk
Zone 1 includes: Hawaii, Guam, Puerto Rico, and the Virgin Islands

AUGUST 2022
'CEC-400-2022-010-CMF

et For more codes, visit: https://coolroofs.org/resources/codes-

programs-standards

March 19, 2024 Building Enclosure Science and Technology 23


https://coolroofs.org/resources/codes-programs-standards
https://coolroofs.org/resources/codes-programs-standards

Federal Resources

-Funding
Inflation Reduction Act (IRA)
Bipartisan Infrastructure Law (BIL)
FEMA’s Hazard Mitigation Assistance (HMA) grant programs
U.S. Department of Housing and Urban Development (HUD)

-Guides

HUD Climate Resilience Implementation Guide

DOE Building America Solutions Center

FEMA HMA Fact Sheet Image Source: iStock

March 19, 2024 Building Enclosure Science and Technology 24


https://files.hudexchange.info/resources/documents/Climate-Resilience-Implementation-Guide-Cool-Roofs.pdf
https://files.hudexchange.info/resources/documents/Climate-Resilience-Implementation-Guide-Cool-Roofs.pdf
https://basc.pnnl.gov/resource-guides/cool-roofs-and-walls-reduce-heat-gain#edit-group-scope
https://www.fema.gov/sites/default/files/documents/fema_extreme-heat-fact-sheet_102022.pdf

Challenges to Wide-Scale Deployment

Awareness . . Potential
Product Financial .
& T ! unintended
: Availability Incentives :
Education impacts

(Demand) WERES) (Cost) (Design)

March 19, 2024 Building Enclosure Science and Technology 25



U.S. Cool Surfaces Deployment Project

Challenge

25

Uptake of cool surfaces has been strong in ==&~
California and Florida, but limited

M&QIQHW 46 gop aat |

nationally

Goal

Dramatically increase the climate-
appropriate deployment of cool roofs and
walls across the U.S., with emphasis on

their application to disadvantaged
communities

March 19, 2024

DOE-funded U.S. Cool
Surfaces Deployment

Project aims to make our

aging buildings cooler and

more heat resilient wit
reflective roofs and wa

N

B

Building Enclosure Science and Technology 26



U.S. Cool Surfaces Deployment Project

19 transformative ideas include

« “Keep Your Cool” education campaign

« High-profile cool roof/wall demonstrations
in disadvantaged communities

« Technical assistance to governments

Seeking participants

« Read the deployment plan
« Join the education team

« Join the demonstration team SCAN M E

« Sign up https://CoolSurfaces.LBL.gov

March 19, 2024 Building Enclosure Science and Technology 27


https://doi.org/10.20357/B7602K
https://coolsurfaces.lbl.gov

Contact Us

In Cool Roof Rating Council

Sarah Schneider

sarah@coolroofs.org X @Official CRRC
Audrey McGarrell @official

offici rr
audrey@coolroofs.org LSS
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http://linkedin.com/company/cool-roof-rating-council
https://twitter.com/Official_CRRC
https://www.instagram.com/official_crrc/
mailto:sarah@coolroofs.org
mailto:Audrey@coolroofs.org
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