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²ŜƭŎƻƳŜΦ ¢ƻŘŀȅΩǎ ǿŜōƛƴŀǊ ƛǎ ōŜƛƴƎ ǊŜŎƻǊŘŜŘ ŀƴŘ ǿƛƭƭ ōŜ ǇƻǎǘŜŘ ŀǘΥ 

Å www.E3Tnw.org 

Å www.ConduitNW.org  

¸ƻǳ Ƴŀȅ ǎǳōƳƛǘ ǉǳŜǎǘƛƻƴǎ ŀǘ ŀƴȅ ǘƛƳŜ ŘǳǊƛƴƎ ǘƘŜ ǿŜōƛƴŀǊΦ ²ŜΩƭƭ ŀƴǎǿŜǊ 
them during the Question & Answer session after the presentation.  

Presenter:  Terry Mapes ï Bonneville Power Administration 
 

http://www.e3tnw.org/
http://www.conduitnw.org/
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ÅEnergy Impact 

ÅPerformance Metrics 

ÅProducts 

ïWindow Films 

ïInsulated Cellular Shades 

ïExterior Storm Windows 

ïInterior Panels 

ÅSummary 

ÅNext Steps 
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Efficient Window Coverings.org 

http://www.efficientwindowcoverings.org/sites/all/sites/default/files/images/factsheets/storm-windows/storm-window-large.jpg
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Bonneville Power Administration 
 

.t!Ωǎ LƴǘŜǊŜǎǘ ƛƴ ¢Ƙƛǎ !ǊŜŀ 
 

ÅDetermine feasibility for a new measure opportunity 

Å Investigate currently available technologies with greatest 
potential for energy savings 

ÅCriteria included: 
ïEstimated cost 

ïEstimated savings (based on U-factor and SHGC) 

ïVisible Transmittance 

ïLifespan compatible with original window 

ïAvailability around the Pacific Northwest 
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Impact of Windows on  
Typical Building Performance 
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DOE Prioritization Tool:   
Unstaged Potential 
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Product Performance Metrics 

ÅU-Factor (Btu/h-ft2-degreeF) 
ïLower = better insulating value 

ÅSolar Heat Gain Coefficient (SHGC) 
ïFraction of solar radiation passing through 
ïNumber between 0 and 1 
ïLower = less solar energy transmitted 

ÅVisible Transmittance (VT) 
ïFraction of visible light spectrum  

transmitted through glazing 
ïHigher = more visible light 

ÅAir leakage (AL) 
ïLower = more air kept out 
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Energy Performance Metrics 

National Fenestration Research Council 
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Other Considerations 

Savings Related 

ÅComfort 

ÅDaylighting 

Non-savings Related 

ÅAesthetics 

ÅGlare 

Product Cost 

ÅMaintenance 

ÅDurability and service life  
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Ratings, Certification & Testing 

ÅNational Fenestration Rating Council (NFRC) 

ïOnly uniform, independent rating and labeling system for 
energy performance of windows, attachment, etc.  

ÅAAMA, WDMA, NAMI, Keystone, etc. 

ïOffer structural certifications and factory audits 

ÅDOE 

ïRFI for a fenestration attachment energy rating and 
labeling effort 

ïFunding Opportunity Announcement (FOA) next step 
(funded FY 2014 if FOA is out prior to Sept 30, 2013) 

ïFunds Lawrence Berkeley National Labs (LBNL) 
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Seatac Eco Films 
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Window Films 

ÅSurface-applied window films 

ÅModern films 

ïRetrofit or aftermarket 

ïImproved lifespan and quality 

ïMinimum 3 layers, greater adhesion and scratch resistance 

ïTypically 2-7 mils thick 

ïMay have added dyes, metals, alloys and/or UV inhibitors 
for specific desired properties 
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Window Films 

ÅTinted (solar reflective and/or absorptive) 
ï   solar heat gain and daylighting level 

ï   winter heating loads 

ÅSpectrally selective 
ï   visible light spectrum, blocks more heat than light 

ï   cooling loads 

ÅLow-emissivity (low-e) 
ï   U-factor,     Reduces solar heat gain in summer 

ÅLow-emissivity with high visible light transmission 
ï   winter heat loss  

ïAllows more visible light in 
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Window Films 
Single Pane, Clear Glass 

U-Value SHGC VT Price range 

Baseline window 1.04 0.86 0.90 

w/ Reflective film 1.06 0.36 0.28 $5.50-$8.00 

w/ Spectrally selective film 1.07 0.62 0.62 $7.00-$12.50 

w/ Low-E film 0.58 0.26 0.34 $6.00-$9.50 

w/ Low-E, high VT film 0.61 0.52 0.70 $11.00-$18.00 

U-Value SHGC VT Price range 

Baseline window 0.48 0.76 0.81 

Reflective Solar Film 0.49 0.46 0.26 $5.50-$8.00 

Spectrally Selective 0.49 0.65 0.57 $7.00-$12.50 

Low-E 0.33 0.31 0.32 $6.00-$9.50 

Low-E, High VT 0.34 0.53 0.63 $11.00-$18.00 

Double Pane, Clear Glass 
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Insulating Cellular Shades 
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Gordonôs Window Decor 

Blinds.com 100K House 
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Insulating Cellular Shades 

ÅCellular construction (honeycomb) 
ï Multiple layers joined at pleats to form cells that trap air 
ï Single or multiple cell, or cell-in-cell 
ï Horizontal or vertical 

ÅTraps air within cells, between shade  
and window 

ÅAvailable with radiant barrier for more 
insulation 

ÅReflective outer surface reduces  
unwanted solar heat gain 

ÅAdjustable for daylight control, view, privacy 
ÅMay fit into edge tracks, good weather stripping 
ÅOperation ς motorized, sensor, manual 
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Home Power 
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Insulating Cellular Shades 
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Total R-Value with Cellular Insulating Shades Installed 
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Insulating Cellular Shades 

ÅBenefits 

ïReduces nighttime heat loss and cold drafts near windows 

ïOffers energy savings during heating and cooling seasons 

ïLarge variety helps meet aesthetic needs 

ïAddition of side track can reduce heat loss further 

ïSelf-installation is possible 

ÅDrawbacks 

ïConsumer behavior dictates savings ς e.g. not always in 
use during winter daylight hours 

ïInterferes with visibility 
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Exterior Storm Windows 

Alliance for Low-E Storm Windows 
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Exterior Storm Windows 

ÅMost mature of existing treatment technologies  

ÅLow-e coatings added about ten years ago to 
enhance insulating benefits 

ÅGovernment studies have verified the results 

ÅOperable windows and screens eliminate the need to 
install and remove seasonally 

ÅDistribution channels well established 

ÅBasic low-e storms from name brand manufacturers 
start below $8/ft²  

Å80% are installed by the homeowner 
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Low-e Storm Window Performance 

LBNL 
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Exterior Storms ς Low-e Glass 
ÅBenefits 

ïIncrease air tightness, insulating properties 

ïConvenient operation of glass and screen (not for fixed) 

ïImprove comfort near window 

ïLess maintenance needed on existing window 

ïProtects primary window from wear, damage, forced entry 

ÅConsiderations and drawbacks 

ïConflicts with historical codes, condo regulations 

ïInterferes with outswing casements, awning windows 

ïDifficult in some retrofit situations (depending on existing 
frame and siding) 
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Dept of Energy EERE 
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Interior Panels 

ÅDetachable or fixed 

ÅPlastic panels mounted in frame 

ïinexpensive, lightweight 

ÅGlass 

ïheavier, durable, scratches less, some with low-e coatings 

ÅFrames ς aluminum, steel, vinyl, wood 

ÅMagnetic, velcro, snap-in or mechanical attachment 

ÅGood choice for moderate or cold climates 

ÅCan include weatherstripping 
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Interior Panels 
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Interior Panels 

ÅBenefits 

ïReduces air leakage, increases thermal insulation 

ïEasy installation, especially multi-stories 

ïPlastic panels are low cost 

ïMay be allowed by historic codes, covenants, etc 

ïInterior glass panel with low-e can bring performance 
close to a new double-paned low-e window 

ÅConsiderations and drawbacks 

ïObstructs window egress  

ïMay require seasonal installation and storage 

ïPlastic panels can affect visibility 
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Other Window Attachments 

Technologies Not Covered Here 

Lack of information or appropriateness for Northwest 
 

ÅAwnings ς savings designed for cooling dominated 
climates 

ÅRoller shades ς similar to awnings with slightly better 
results 

ÅDrapes, curtains and blinds ς Used primarily to 
control light, and therefore solar heat gain.  More 
information is needed for cooler climates. 
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Summary 

Findings 
ÅPoor insulation values for windows make them a primary 

target for enhancement 

ïIECC 2012 residential code requires: 
     Ceilings - R38       Walls - R19       Windows - <R3   

ÅA wide range of low cost, energy saving technologies are 
currently available 

ÅAdditional independent testing is needed to accurately 
estimate savings 

ÅPNW is a heating-dominated climate with specific needs 

ïLow U-factor with high solar heat gain is best 

 

27 



E3T 
Energy  

Efficiency  

Emerging Technologies 

Summary 

Products 
ÅConsumer behavior has significant impact on savings for many 

technologies 
ïE.g. Cellular shades left open for daylighting on a cold day 

ÅMajority of market-ready products target cooling reduction 

ÅMaintaining visibility and aesthetics is a key issue with all 
products.  Savings often secondary. 

ÅNot as cost prohibitive as window replacement 

ÅEffective lifespan and installation costs should be factored into 
savings estimates 
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Next Steps for BPA 

ÅFinal assessment report 

ÅFurther research 

ïSector needs 

ïGaps 

ÅField tests, lab tests, etc 

ÅPotential measures 
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Questions? 

¢ƻŘŀȅΩǎ ǿŜōƛƴŀǊ has been 
recorded. You may view it at: 

Åwww.E3Tnw.org 

Åwww.ConduitNW.org  
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Sarah F. Moore 
BPA Residential Sector Lead 
sfmoore@bpa.gov 
503-230-4157 

 

Terry Mapes 
BPA Energy Efficiency Engineering Services 
tsmapes@bpa.gov   
509-527-6231 
 

 

For More Information 
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