Cool Flat Roofs

For low-rise commercial buildings a cool roof can save 8 to 20 percent of air-conditioning costs compared to less efficient roofs. Roofing materials last longer when they stay cool—an added benefit of cool roofs.

Cool roofs employ roofing materials that reflect most solar heat and radiate absorbed solar heat readily back into the sky. Roof insulation is another tool that cool roofs use to minimize solar heat gains. 
Roofing Materials

White is the best color for a flat roof because white reflects solar heat well and also radiates heat well. The two most common types of white flat roofs are white membranes and white coatings. White membranes are made from a variety of synthetic rubber formulations. White coatings are applied directly to a dry and dust-free roof surface, and they sometimes require a primer depending on the type of coating and the existing roof surface (asphalt, rubber, etc.). 

The manufacturers of membranes and coatings provide two ratings that indicate the ability of their products to reflect solar heat and radiate collected heat. “Reflectance” is expressed as a decimal; the better membranes and coatings have a reflectance of at least 0.75 (or 75%). “Emittance” indicates the roofing material’s ability to radiate heat back into the sky. The better membranes and coatings have emittances of at least 0.82 (or 82%). For both of these decimals, higher is better.

Insulation

Insulation slows heat transfer during both the cooling and heating seasons. Insulation is installed above the roof deck, underneath the roof deck, or above the suspended ceiling. However, insulating above the suspended ceiling is usually a poor option because of all the pipes, wires, light fixtures, and other utilities that obstruct insulation’s continuous application. 

The R-value or thermal resistance indicates the roof’s insulation level. Existing commercial buildings typically have R-values of about 10. With today’s electricity costs, however, an R-value of 20 or more is usually justified by reduced energy costs compared to less efficient roofs. 

Foam board 1 to 4 inches thick is common for rooftop insulation under the white membrane. Fiberglass batts from 3 to 9 inches thick are often used for insulating under the roof deck. Spray urethane foam is an excellent material for insulating and air-sealing the roof deck from underneath. Regardless of how the roof is insulated, the roof deck should be airtight. Roofs that leak air waste energy in both the heating and cooling seasons.
For more information on building envelope topics, contact your utility representative, Western’s toll-free technical assistance hotline, Power Line at 1-800-POWERLN (769-3756) or visit Western’s Energy Services website at www.wapa.gov/es/. 
Additional resource includes:
· Energy Star’s Reflective Roof Products, www.energystar.gov/index.cfm?c=roof_prods.pr_roof_products 
This article was produced by John Krigger, Saturn Resource Management www.srmi.biz for the Western Area Power Administration, www.wapa.gov/es and their Energy Services Clearinghouse, www.energyexperts.org. 
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