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Let’s talk about the what, where, and how
of selecting solar-reflective “cool” surfaces

What cool options are 
available for roofs, walls, 
and pavements? 

Where should cool 
surfaces be used?

 How can you find cool 
surface products?
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Reflective roofs, wall, and pavement materials
are available in light, medium, and dark colors

White roof membrane White limestone roof Cool-color roof shingle

White wall Cool-color wall White pavement coating Cement concrete (right)

Cool-color roof tile
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White is most reflective, but colorful materials can stay cool 
by reflecting the invisible “near infrared” half of sunlight
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■    6.6% ultraviolet (300 - 400 nm) 
■  44.7% visible (400 - 700 nm) 
■  48.7% near-infrared (700 - 2500 nm)
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Even a black surface
can reflect >40% of sunlight!

Solar reflectance (SR) = albedo.
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Most cost effective & green path is to choose a cool roof product 
for new construction or end-of-service replacement (i/ii)

Source: https://CoolRoofToolkit.org (Global Cool Cities Alliance)

https://coolrooftoolkit.org/
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Most cost effective & green path is to choose a cool roof product 
for new construction or end-of-service replacement (ii/ii)

Source: https://CoolRoofToolkit.org (Global Cool Cities Alliance)

Example: Single-ply membranes

https://coolrooftoolkit.org/
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Cool-wall products with high solar reflectance (SR), or “albedo”, 
are sold today—though most are not yet marketed as such
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L*=34, a*=2, b*=4 
dark brown 

L*=32, a*=3, b*=7 
dark brown 

L*=47, a*=1, b*=-1 
dark purple-gray 

L*=47, a*=0, b*=7 
green-gray 

0.49 0.51 

light gray 
L*=67, a*=-1, b*=1 

0.65 

light brown 
L*=67, a*=5, b*=18 

dark brown 
L*=32, a*=2, b*=6 

 

 

 
0.14 

0.20 

0.81 

0.28 

0.53 

0.36 

0.33 

0.31 

0.24
 

0.39 

0.62 

0.66 

0.88 

off white 
L*=88, a*=0, b*=12 

dark purple-gray 
L*=48, a*=2, b*=0 

0.06 

dull white 
L*=85, a*=-1, b*=1 

silver metallic 
L*=79, a*=-1, b*=-3 

L*=32, a*11, b*=3 
burgundy 

bright white 
L*=94, a*=-1, b*=3 

L*=81, a*=-4, b*=8 
light green 

bright white 
L*=98, a*=-1, b*=2 

L*=72, a*=1, b*=5 
light gray 

L*=68, a*=5, b*=17 
light brown 

lower-tier cool walls
(0.40 ≤ SR < 0.60)

higher-tier cool walls
(SR ≥ 0.60)

Levinson et al. (2019). https://doi.org/10.20357/B7SP4H

https://doi.org/10.20357/B7SP4H
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Cement concrete pavements, or asphalt concrete pavements 
with a light- or cool-colored coating, can be reflective

White coating Cool-color coating White pavers

Cement concrete sidewalk (top) Slag cement concrete runway
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Cool roofs/walls can save energy + carbon across California, the southern half of 
the U.S. (ASHRAE climate zones 1 – 4), and beyond (roofs in climate zone 5)

(a) Cool-roof cooling energy savings

Levinson et al. (2010).
https://doi.org/10.1007/s12053-008-9038-2

(b) ASHRAE climate zones

Reflective surfaces also provide global cooling anywhere.

https://doi.org/10.1007/s12053-008-9038-2
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LBNL’s Cool Surface Savings Explorer estimates energy,
emission, and cost savings from cool roofs and walls

Tool download link + instructions are in 
the Cool Wall Application Guidelines 
https://doi.org/10.20357/B7SP4H

https://doi.org/10.20357/B7SP4H
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You can find roof product ratings, incentives, and other resources 
on the Cool Roof Rating Council’s website (CoolRoofs.org)

https://coolroofs.org/directory/roof https://coolroofs.org/resources/
home-and-building-owners

https://coolroofs.org/directory/roof
https://coolroofs.org/resources/home-and-building-owners
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The Cool Roof Rating Council launched its Wall Rating Program 
in January — wall product ratings will go live soon

https://coolroofs.org/programs/wall-rating-program

https://coolroofs.org/programs/wall-rating-program
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The Global Cool Cities Alliance’s Cool Roadways Partnership 
lists cool pavement coatings from 10+ suppliers

https://globalcoolcities.org/cool-roadways-solutions-what-is-available-today

https://globalcoolcities.org/cool-roadways-solutions-what-is-available-today
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Researchers continue to develop exciting new
cool surface materials—here are just two of many prototypes

LBNL’s Temperature Adaptive Radiative Coating 
(solar reflectance 75%) radiates heat when warm 
(thermal emittance 90% above 27 °C) but retains 
heat when cool (thermal emittance 20% below 22 °C) 
https://newscenter.lbl.gov/2021/12/16/roof-year-
round-energy-savings

3M’s Passive Radiative Cooling Film 
provides high solar reflectance (93%) and 
thermal emittance (89%) in a thin polymer film
https://www.3m.com/3M/en_US/energy-
conservation-us/applications/passive-
radiative-cooling

12” (30.5 cm)

https://newscenter.lbl.gov/2021/12/16/roof-year-round-energy-savings
https://www.3m.com/3M/en_US/energy-conservation-us/applications/passive-radiative-cooling
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Learn more about cool surface choices from the Global Cool Cities 
Alliance, Cool Roof Rating Council, and US EPA Heat Island Program

Global Cool Cities Alliance
https://GlobalCoolCities.org

Cool Roof Rating Council
https://CoolRoofs.org

US EPA Heat Island Program 
https://www.epa.gov/heatislands

https://globalcoolcities.org/
https://globalcoolcities.org/
https://www.epa.gov/heatislands
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Thank you!

Ronnen Levinson, Ph.D.
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