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Nonresidential Cool Roof Proposal  
Prescriptive Raged ≥ Climate Zones

Low-Sloped
Standard 0.70 1-16
High-rise Res 0.70 2-15

Steep-Sloped
Standard 0.24 1-16
High-rise res 0.24 2-15
Research conducted on behalf of California's Independently Owned Utilities

Mandatory Minimums Raged ≥ Climate Zones
Low-sloped

Standard 0.55 1-16
High-Rise Res 0.55 2-15
Code change proposal developed by the California Energy Commission
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Prescriptive Rationale
• Why move to an Raged ≥ 0.70 Standard?

For climate zones currently at Raged ≥ 0.55, no additional cost 
Significant energy savings
Enough energy savings to offset costs in most climate zones 
without a reflectance standard at this time
Excellent product availability at Raged ≥ 0.70 
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Costs - Moving from Raged = 0.55 

Source: Distributors and retailers serving California
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Source: Distributors and retailers serving California
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Costs – Moving from No Standard

• 2002 LBNL study 
establishing the original 
reflectance standard for 
Title 24 2005

• Standard set at:
Rinitial ≥ 0.70
Climate Zones 1-16
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Costs – Moving from No Standard
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Costs – Moving from No Standard

• 2010 DOE Study on 
Cool Roof options
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Costs – Moving from No Standard
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Costs – Moving from No Standard

Source: RS Means, Building Construction Cost Data, 2010
10



C  A  L  I  F  O  R  N  I  A     E  N  E  R  G  Y     C  O  M  M  I  S  S  I  O  N

Costs – Moving from No Standard

Source: RS Means, Building Construction Cost Data, 2010 11
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Costs – Moving from No Standard
• RS Means:

Built-up roofing ≈ $2.60/ft2

Single-ply membrane ≈ $1.75/ft2

Suggests cost savings in moving to a cool roof even without 
energy benefits

• Cost Premium from No Standard to Raged = 0.70

Conservative estimate of $0.50/ft2
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Energy Benefits - Moving to Raged = 0.70

Compared to Raged = 0.55

Compared to Raged = 0.10

Cost premium for 
Raged = 0.70
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Energy Benefits - Moving to Raged = 0.70

Nonresidential High-Rise, Hotel, Motel
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Cool Roof Availability

Source: CRRC website

Average Raged of 
products with 

Raged ≥ 0.55

Products with 
Raged ≥ 0.70

Products with 
Raged ≥ 0.55

Field-applied coatings 0.70 134 of           248
Single-ply 
Thermoplastics 0.67 22 of            57
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Code Change Proposal
Proposed Revisions to Table 143-A and Table 143-B
• Low-sloped roofs

Steep-sloped nonresidential roofs will derive a new 
reflectance standard based on the residential CASE 
research:
• Raged = 0.24
• Table 143-A, Climate Zones 1-16

Climate Zone:  1  2  3 4 5 6 7 8 9  10 11 12 13 14 15 16

143‐A Nonres  0.7  0.7  0.7 0.7 0.7 0.7 0.7 0.7 0.7  0.7 0.7 0.7 0.7 0.7 0.7 0.7

143‐B High‐Rise  NR  0.7  0.7 0.7 0.7 0.7 0.7 0.7 0.7  0.7 0.7 0.7 0.7 0.7 0.7 NR
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Code Change Proposal - New Construction
• Section 143(a)1.a.i: “Nonresidential buildings with 

low-sloped roofs in climate zones 2-15 shall have a 
minimum 3-year aged solar reflectance of 0.55 0.70
and a minimum thermal emittance of 0.75, or a 
minimum aged SRI of 64 85.”

• Section 143(a)1.a.iii: “High-rise residential buildings 
and hotels and motels with low-sloped roofs in 
climate zones 10, 11, 13,14, and 15 2-15shall have a 
minimum 3-year aged solar reflectance of 0.55 0.70
and a minimum thermal emittance of 0.75, or a 
minimum aged SRI of 64 85.”
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Code Change Proposal - Alterations

• Section 149(b)1.B.i: “Nonresidential buildings with 
low-sloped roofs in climate zones 2-15 shall have a 
minimum aged solar reflectance of 0.55 0.70 and a 
minimum thermal emittance of 0.75, or a minimum 
SRI of 64 85.”

• Section 149(b)1.B.iii: “High-rise residential buildings 
and hotels and motels with low-sloped roofs in 
climate zones 10, 11, 13,14, and 15 2-15 shall have a 
minimum aged solar reflectance of 0.55 0.70 and a 
minimum thermal emittance of 0.75, or a minimum 
SRI of 64 85.” 18
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Cool Roof Exceptions

• No proposed changes to Section 143(a) exceptions
• A roof with 25 lbs/ft2 of thermal mass will be deemed 

equivalent to Raged = 0.70 just as it was deemed 
equivalent Raged = 0.55
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NR Cool Roof Mandatory Minimums
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NR Cool Roof Mandatory Minimums

• The Energy Commission would like to see cool roofs 
of at least Raged = 0.55 become standard practice

• Proven cost effectiveness
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NR Cool Roof Mandatory Minimums

• No trade-offs below Raged = 0.55 
• Simplifies enforcement for building officials

If it is a low-sloped roof, it will need a light roof in the applicable 
climate zones

Climate zones 1-16 for standard nonresidential construction
Climate zones 2-15 for high-rise residential, hotel, motel, constuction
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NR Cool Roofs for 
Unconditioned Buildings
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Cool Roofs for Unconditioned Buildings

• We are investigating the environmental and 
associated economic benefits of cool roofs on 
unconditioned buildings based on “negative radiative 
forcing”

• Light color roofs bounce energy back into space, 
reducing global warming

• Based on research at the Lawrence Berkeley National 
Labs and the California Air Resources Control Board
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Cool Roofs for Unconditioned Buildings

• The reduction in heating through negative radiative 
forcing can be compared to reducing a given amount 
of carbon emissions

• Any measures associated with this research will likely 
be included in the Reach Code
– Reach Code places a higher priority on reducing global 

warming than the Base Code

25



C  A  L  I  F  O  R  N  I  A     E  N  E  R  G  Y     C  O  M  M  I  S  S  I  O  N

Nonresidential Cool Roof Standards

• Questions?
• Comments?

Contact Dan Suyeyasu
dsuyeyasu@archenergy.com
415-970-6514
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