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Up on the Roof? Up on the Roof? 

•• 17% of building heating and 17% of building heating and 
cooling loads through the roofcooling loads through the roof

“Cool Roofs”  “Cool Roofs”  -- In some In some 
climates, as much as 20% climates, as much as 20% 
reduction in cooling load from reduction in cooling load from 
white roofs is claimed.white roofs is claimed.
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Illustrative Building Modeling ResultsIllustrative Building Modeling Results

Fort Collins Utilities Vehicle Storage Building
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An ExampleAn Example

FC Utilities Vehicle Storage Building – LEED Silver

• 15,300 sq. ft
• R-19 Roof
• R-22 walls
• R-19 Bay Doors
• Sawtooth Clerestories for Daylighting
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What if We Remove the Roof Altogether?What if We Remove the Roof Altogether?
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White Roofs White Roofs -- Why the Buzz? Why the Buzz? 

High Solar Reflectivity High Solar Reflectivity –– High Thermal High Thermal 
EmittanceEmittance (White, generally not “chrome(White, generally not “chrome --shiny”)shiny”)

Lower Surface Temperature (as much as Lower Surface Temperature (as much as 
20 to 30 20 to 30 degFdegF ) ) –– reduced heat gain to the reduced heat gain to the 
buildingbuilding

Reduces “Urban Heat Island” EffectReduces “Urban Heat Island” Effect

Helps Reduce Summer Utility Peaking.Helps Reduce Summer Utility Peaking.
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What About Beneficial Winter Heat What About Beneficial Winter Heat 
Gains? Gains? 

•• Cooling costs are typically higher than Cooling costs are typically higher than 
heating hence bias toward avoiding heat heating hence bias toward avoiding heat 
gainsgains

Oak Ridge Calculator Oak Ridge Calculator –– Est. $0.01/sf/year for Est. $0.01/sf/year for 
Colorado Ft. RangeColorado Ft. Range

“http://“http:// www.ornl.gov/sci/roofs+walls/facts/CoolCalcEnergywww.ornl.gov/sci/roofs+walls/facts/CoolCalcEnergy ””
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Cool Roof Model Results? Cool Roof Model Results? 
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Incentives/Rebates? Incentives/Rebates? 

•• Energy Policy Act Energy Policy Act –– 30% tax credit up to 30% tax credit up to 
$1500 for select cool roof products $1500 for select cool roof products --
http://downloads.energystar.gov/bi/qplist/roofs_pro d_list.pdfhttp://downloads.energystar.gov/bi/qplist/roofs_pro d_list.pdf

Google “Cool Roof Rebates”Google “Cool Roof Rebates”

Ft. Collins/PRPA Energy Ft. Collins/PRPA Energy EffEff . Program . Program --
$0.09 per sq. ft. $0.09 per sq. ft. –– EnergystarEnergystar Labeled productsLabeled products
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ToplightingToplighting

• Product improvements make this form of 
daylighting increasingly of interest.

• Previously, issues with glare and 
undesirable solar gains from horizontal 
glazing.

• FC Incentive - $0.25/sf of controlled area
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ClerestoriesClerestories

Aurora Walmart
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Tracking skylightTracking skylight

Images Courtesy of Ciralight
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CiraLightCiraLight

Images Courtesy of Ciralight
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GymnasiumGymnasium

Images Courtesy of Ciralight
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Not So Good ExampleNot So Good Example

Images Courtesy of Ciralight
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SolatubeSolatube –– Light PipeLight Pipe

Images Courtesy of Solatube
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SolatubeSolatube –– 750DS750DS

Collect from off-axis                                          Reject from overhead

Images Courtesy of Solatube
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SolatubeSolatube

Images Courtesy of Solatube
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Light Pipes vs. Simple SkylightsLight Pipes vs. Simple Skylights

Image Courtesy of Solatube
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The Trick is the Effective Mix of Interior The Trick is the Effective Mix of Interior 
Design and Design and DaylightingDaylighting ElementsElements

Kinard Jr. High School, Ft. Collins

Images Courtesy of Solatube
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Stop N ShopStop N Shop

Skylights Skylights –– Food RetailFood Retail

Images Courtesy of 
RMI
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Stop N Shop SkylightsStop N Shop Skylights

Bright Surfaces and Bright Surfaces and UplightingUplighting reduces Glarereduces Glare

Images Courtesy of 
RMI
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Shop N Hop Barrel VaultShop N Hop Barrel Vault
Light Baffles/Dispersion is KeyLight Baffles/Dispersion is Key

Images Courtesy of 
RMI
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Simple Skylight ResultsSimple Skylight Results
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SawtoothSawtooth ResultsResults
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4.4% 
reduction

Savings less than Sawtooth due to lower 
winter directional (south) heat gains
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But is there a larger issue But is there a larger issue 
than a few percent reduction than a few percent reduction 

in energy use?in energy use?
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Value of Productivity?Value of Productivity?

Image Courtesy of  RMI
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Cost Impact Cost Impact -- $0.04/sf energy savings estimated w/ $0.04/sf energy savings estimated w/ 
improved lighting quality in the workspaceimproved lighting quality in the workspace
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Benefits of Benefits of DaylightingDaylighting ::
40% Increase in Retail Sales,40% Increase in Retail Sales,

Increased Student Test Scores, …Increased Student Test Scores, …
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The Point:  Consider The Point:  Consider toplightingtoplighting
options to improve the lighting options to improve the lighting 

quality of a space if you are quality of a space if you are 
going to incur costs to modify going to incur costs to modify 

your roof.your roof.
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FinéFiné


