Cool Roofing

Title 24 California Energy Commission, 

EPA EnergyStar and Georgia and Chicago Building Codes
Florida, Texas, Washington, California utility incentive programs

PROGRAM OVERVIEW
According to the Oak Ridge National Laboratory, over one sixth of the electricity generated in the U.S. is used to cool buildings.  Air conditioning demand is concentrated in summer afternoons, thus straining the grid at a single time point, and resulting in “brownouts” and “rolling blackouts” in constrained conditions.  
California:  For several decades, California has promoted numerous energy efficiency programs and has been so successful that the per capita electricity use has remained constant for the past 20 years, compared to most states which have experienced a 4% to 5% annual increase in electricity consumption.

In October of 2005 the California Energy Commission got legislative approval for Title 24, which sets energy efficiency standards in the state’s building code for new and existing residential and commercial buildings.  One of the key components of the legislation is “cool roofing”, which requires that all roofs must have high solar reflectance and thermal emittance. Evaluations from a number of states have found that white roofs reduce electricity consumption for cooling by approximately 22% on average.  Researchers at the Florida Solar Energy Center have found that white roofs reduce peak electricity demand by 15% to 34 %  - a very large and extremely cost effective reduction when compared to other options.
The term “cool roof” refers to an outer layer or exterior surface of a roof that has high solar reflectance and high thermal emittance and reduces heat gain onto the building.  As the term implies, the temperature of a cool roof is lower on hot sunny days than a conventional roof, reducing air conditioning cooling loads.  The benefits of high reflectance are obvious: while dark surfaces absorb the sun’s energy and become hot, light colored surfaces reflect solar energy and stay cooler.  A “cool roof” can be installed using a white or light colored roof membrane or simply by coating a dark roof membrane with a specially formulated white coating.
Title 24 requires a solar reflectance of 0.70 and a thermal emittance of 0.75 as measured independently by the Cool Roof Rating Council.  Currently the US EPA EnergyStar program requires low slope roofs to have greater than 0.65 reflectance.  A thermal emittance requirement will be added in 2007.

Georgia, Chicago and Others:  A cool roofing program has also been adopted in Georgia, where the building code allows for the use of lower tonnage HVAC when a “cool roof” is installed.  The Chicago Building Code now prohibits black roofs and requires increasingly high solar reflectance for roofs through 2008 when roofs must conform to the EPA EnergyStar 0.65 reflectance requirement.
Pacific Gas and Electric, Southern California Edison, and Florida Power and Light electrical utilities have given rebates to customers who install “cool roofs”.   This incentive reduces the electricity peak demand and also reduces the need for more generating capacity.  Currently Pacific Power and Light (Washington State) and Austin Energy in Austin, Texas are among the utilities which offer a $0.10 ft2 incentive for “cool roofing”.
PROGRAM PERFORMANCE
California’s Title 24 is the first comprehensive energy legislation focused on the building envelope.  It is expected that this latest initiative will further lessen the per capita demand for electricity in the state.  The program is enforced by the state and local build code authorities having jurisdiction (AHJ) which insure that building permit approvals conform to Title 24.  Chicago and Georgia Building codes are enforced similarly. 
LESSONS LEARNED
These legislative initiatives have been the result of over 20 years of fundamental research and “proof statements” conducted by independent companies and the two national laboratories that confirm the benefits of “cool roofing”.  Both ORNL and LBNL have demonstrated the benefits of cool roofing on reducing energy demand and each has created mathematical models that enable the user to estimate the actual energy dollar savings from installing a ”cool roof”.  
More recently, the Energy Coordinating Agency of Philadelphia has demonstrated that cool roofs reduce indoor temperature by 5 degrees  and that a city block of row homes with “cool roofs” has a lower ambient outdoor air temperature in the summer than a “control” block with traditional black asphalt roofs.  This is the first documented existence of an “urban cool oasis”, the antithesis of an “urban heat island”.   

People to contact for information:

· California Energy Commission,  Mr. Payam Bozorgchami  (916) 654-4618

· Cool Roof Rating Council, www.coolroofs.org
· ORNL, Mr.  Andre Desjarlais

· LBNL, Dr. Hashem Akbari 
