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Efficient Windows Collaborative ResourcesEfficient Windows Collaborative Resources 
www.efficientwindows.orgwww.efficientwindows.org 

Information on energy-efficient 
windows by: 

Alliance to Save EnergyAlliance to Save Energy 
– University of Minnesota 
– Lawrence Berkeley NationalLawrence Berkeley National 

Laboratory 
– More than 80 industry and 

non-profit members 

Funding from DOEFunding from DOE 
plus EWC member contributions 
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Window Energy Performance IndicatorsWindow Energy Performance Indicatorsgygy

U-factorU factor 
Lower = less heat loss 

Solar Heat Gain Coefficient 
(SHGC) 
Ratio of solar heat gain 

The National Fenestration 
Rating Council (NFRC) label 

Air Leakage (AL)Visible Transmittance 

Rating Council (NFRC) label 

Higher = more infiltration 
Not commonly shown on 
NFRC label 

(VT) 
Higher = more daylight 
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NFRC Whole Window RatingsNFRC Whole Window Ratingsgg

NFRC ratings = aggregated performance ofNFRC ratings aggregated performance of 
whole window, including: 

• frame 
l• glass 

• gas fill 
• spacer 

Spacers and frame typically transmit more heat 
than efficient insulated glassthan efficient, insulated glass. 
 U-factor of the glass alone doesn’t tell the 
whole story. 
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Heat transfer pathways 

single pane window
Heat transfer pathways 

single pane window– single pane window– single pane window 

Radiation 

Conduction 

Convection 

Conduction 
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Heat transfer pathways 

double pane window
Heat transfer pathways 

double pane window– double pane window– double pane window 

RadiationLow-E coatings 

Conduction 

Gas fill 
Convection 

Conduction 
Low-conductance 
spacers 
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Highly Insulating WindowsHighly Insulating Windowsg y gg y  g  

RadiationLow-E coatings 

Conduction 

Gas fill 
Convection 

Low-conductance 

Conduction 

Low conductance 
spacers 

Highly insulating 
frames 
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Whole Window U-factor RangeWhole Window U-factor Range 

0.22 U-factor limit in 
Volume Purchase 

P 
No heat 
transfer 

Program 

0.10 0.20 0.30 0.500.40 

Standard 
double-pane 

NY Building 
Energy Code 

Highly 
insulating 
windows 

windowsNorthern Climate 
ENERGY STAR 



 

 

Solar Heat GainsSolar Heat Gains 

• The right Solar Heat Gain Coefficient (SHGC) 
depends strongly on climate and house design: 
– Solar heat gain through windows helps offset 

h i  l  d  (  d  h  f  i  i  d  )heating loads (east and south facing windows) 
– Can increase cooling load (above all with west 

facing windows)facing windows) 



Solar Heat Gain Window PropertiesSolar Heat Gain Window Propertiespp

• Range of products available for Volume Purchase Program 
triple glazed windows (SHGC=0.15 – 0.30) 



 

             

Energy Cost Savings EstimatesEnergy Cost Savings Estimatesgygy gg 

Typical 1,850 ft2 detached home (Albany, NY) 

Estimated savings from window replacement 
( l di i l k d ti i )(excluding air leakage reduction savings) 
• Double-pane windows without low-E: $240/year 
• U f t 0 35 ( d i t) $320/U-factor 0.35 (=code requirement): $320/year 
• U-factor 0.22: $400/year 

Energy cost savings estimator for download at: 

ase.org
umepurcwww.wi dindowsvoll hh

Estimates based on regression equations by Lawrence Berkeley National Laboratory derived from energyEstimates based on regression equations by Lawrence Berkeley National Laboratory derived from energy 
use simulations for representative single- and double-story homes in various U.S. locations. 
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o c ow coat does ot 

Low-E storm windowsLow-E storm windows 

• Pyrolytic low-E coating - does noty yt g 
degrade in non-sealed cavity 

• Identical installation cost to conventional 
storm windows 

Chicago field evaluation: 
• Simple payback for low-E storm 

windows: 4-5 years 
• Whole house heating energy savings 

over a winter season: 
– Conventional storm windows 8-18% 

L i d  19  27%– Low-e storm windows 19-27% 
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Comfort Benefits of Well-Insulating WindowsComfort Benefits of Well-Insulating Windows 

• Areas near windows are often 
places of great temperatureplaces of great temperature 
variation and discomfort 

• Conventional practice to avoid 
discomfort is to provide 
perimeter heating near windows 

• Perimeter heat may not be• Perimeter heat may not be 
necessary with highly 
insulating windowsg 

Thermograms comparing a conventional 
dual-pane with a highly insulating window 



 

Thank You!Thank You!Thank You!Thank You! 

Efficient Windows Collaborative 
Contacts 

Alliance to Save Energy
Questions? 

Nils Petermann 
(202) 530-2254 

npetermann@ase.org 
Let us know by email 

Center for Sustainable Building Research 
University of Minnesota 

Kerry HaglundKerry Haglund 
(612) 626-9478 

khaglund@umn.eduEfficient Windows Collaborative resources: 
www.efficientwindows.orgg 
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