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A “cool” wall reflects sunlight to reduce cooling

load, save energy, and lower emissions

Wall solar reflectance

Conventional = 25%
Cool color = 40%

Off or dull white = 60%
Bright white = 80%




We used EnergyPlus to model cool-wall heating,

ventilation, and air conditioning (HVAC) energy savings

Apartment building Single-family home Large hotel

Small office Medium office Large office

-

Stand-alone store Strip mall Restaurants

(sit-down and fast-food)




We evaluated annual energy, cost, and emission savings in

each California and U.S. climate zone (> 100K simulations!)

Marine (C)- Moist (A)

CZ: City, State

1A: Miami, FL

2A: Houston, TX

2B: Phoenix, AZ

3A: Memphis, TN
3B: El Paso, TX

3C: San Francisco, CA

4A: Baltimore, MD

4B: Albuguerque, NM
4C: Seattle, WA

5A: Chicago, IL

5B: Boise, ID

6A: Burlington, VT

3 Il N 6B: Helena, MT
San Mateo ! \
Santa Cruz —

7: Duluth, MN

8: Fairbanks, AK All of Alagka in Zone 7 except for the inZone 8: Bethel, Delingham, Fairbanks, N. Star, Noma North Slope, Northwest Arctic, Southeast Faisbanks, Wade
Hamplon, and Yukon-Koyukik
Zone 1 includes: Hawai, Guam, Puerto Rico, and the Virgn Islands




Cool walls save energy, carbon dioxide in homes, offices,

and stores In all California climates + U.S. climates 1 - 4
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Example: Single-family home in Houston, TX

800

736 kg (7%)

Single-family home 700 -

600 -

500 A
421 kg (5%)
400 -

329 kg (6%)
300 -

/N

200 H

Floor area: 220 m? (2,400 ft?)

Net wall area: 180 m? (1,900 ft?) 0
Wall albedo: 0.25 - 0.60

Building orientation: averaged

New (2012) Older (1980s) Oldest (pre-1980)

Annual HVAC energy cost savings (S)

Annual HVAC carbon dioxide equivalent savings (kg)

Savings in pre-1980 homes over 2 times that in new h




Can scale savings by Solar Availability Factor (SAF)

to adjust for shading & reflection by neighboring buildings

Solar availability factors in climate FR (Fresno, CA)

Single-family homes (each 6 m tall)
R=2
SAF = 0.5
30m E
R=0.2
R=2 SAF = 0.9
SAF = 0.5

0.2 1 2 10



Cool wall products with high solar reflectance

(SR) are sold today

light gray off white bright white
L*=67, a*=-1, b*=1 *=88, a*=0, b*=12 L*=94, a*=-1, b*=3
0.31 0.66

—_ dark brown dark purple-gray light brown silver metallic dull white . } 2
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;L*=32, a*=3, b*=7 | | L*=47, a*=0, b*=7 L*=81, a*=-4, b*=8
dark brown green-gray light green
lower-tier cool walls higher-tier cool walls
(0.40 < SR < 0.60) (SR > 0.60)
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Wall products are undergoing 2 year exposure

In California, 5 year exposure at U.S. sites

70 ~

W CA Exposure W US Exposure

60
50
40 A
30 A
20 A

10 ~

retroreflector Al-plastic factory-applied fabric, vinyl field-applied total
composite coating coating




Solar reflectance losses modest (< 0.05) after

15 months in California, 12 months in U.S.

Albedo loss after field exposure (18 mo.)

Albedo loss after field exposure (12 mo.)
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Thank you!




Connect with the Heat Island Program

Victoria Ludwig
U.S. Environmental Protection Agency
202-343-9291

Webcast Feedback Form

Heat Island Program Website

EPA Heat Island Newsletter Sign-Up
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https://www.epa.gov/heat-islands
https://www.epa.gov/heat-islands/forms/heat-island-newsletter-signup
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