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• Residential Windows
•  Vermont Residential Energy Code
•  How Do Residential Windows Meet

the Code?
• Commercial Windows

•  Vermont Commercial Energy Code
(ASHRAE 90.1)

•  How do Commercial Windows Meet
the Code?

•  Going Beyond the Code -- High 
Performance Windows



Vermont Residential Energy Code, 
Typical Window U-value Requirements
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Typical Residential Window Performance Double Hung, 3-0 x 5-0
Casement, 2-0 x 4-0

U-
Value

R-
Value

Solar Heat 
Gain 

Coefficient

Air 
leakage 

rate

(SHGC)

Wood or vinyl window, default 0.56 1.8 0.7 ?? double glass
Wood or vinyl window, default 0.40 2.5 .30 - .60 ?? double low-e, air
Wood or vinyl window, default 0.37 2.7 .30 - .60 ?? double low-e, argon



Typical Residential Window Performance Double Hung, 3-0 x 5-0
Casement, 2-0 x 4-0

U-
Value

R-
Value

Solar Heat 
Gain 

Coefficient

Air 
leakage 

rate
(SHGC)

Acc. Dorwin, fiberglass, casement 0.34 2.9 0.50 0.014 double low-e argon, high solar gain
Acc. Dorwin, fiberglass, casement 0.29 3.4 0.34 0.014 double low-e argon, low solar gain
Acc. Dorwin, fiberglass, casement 0.23 4.3 0.40 0.014 triple, low-e argon, 2x-low-e
Acc. Dorwin, fiberglass, casement 0.20 5.0 0.24 0.014 triple, low-e argon, 2x-low-e

Acc. Dorwin, fiberglass, SH 0.29 3.4 0.38 0.005 double low-e argon, low solar gain
Acc. Dorwin, fiberglass, SH 0.19 5.3 0.27 0.005 triple, low-e argon, 2x-low-e

Fiberglass frame window -- ALL
thermal break! (Accurate
Dorwin, Thermotech, others)



Typical Residential Window U-Values
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Typical Residential Window U-Values
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Vermont Residential Energy Code, 
Typical Window U-value Requirements
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Air Leakage Rates for Selected Residential Windows
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Energy Code Requirements for Window Performance
VT Commercial Energy Code

Glass % of Wall 
Area, up to

U-value, 
maximum

R-value, 
minimum

PF<0.25 0.25<pf<.50 PF>0.5 or 
north-facing

Up to 10% 0.47 2.1 0.46 0.55 0.64
10% to 25% 0.47 2.1 0.46 0.55 0.64
25% to 40% 0.40 2.5 0.36 0.50 0.64
40% to 50% 0.40 2.5 0.32 0.48 0.64

Air leakage rate: 1 cfm/sq.ft. @ 0.30" (75 Pa)

Solar Heat Gain Coefficient, 
maximum

Commercial Windows





Typical Commercial Window Performance
All Values for Whole Window!! window size: 4-0 x 3-0

U-Value R-Value
Aluminum typical thermal break (Kawneer 518 Isoport)
  double glass 0.62 1.6
  low-e argon 0.45 2.2
      low-e argon, 5 sq.ft. window 0.50 2.0
  triple, 2x low-e argon, good spacer 0.40 2.5

Aluminum, superior thermal break (Kawneer 5525)
  low-e argon 0.40 2.5
  triple, 2x low-e argon, good spacer 0.24 4.2

Fiberglass windows (Accurate Dorwin) 
  double glass 0.48 2.1
  low-e argon 0.29 3.4
  triple, 2x low-e argon, Super-Spacer 0.17 5.9



Aluminum window with typical thermal
break (Kawneer 418)



Aluminum window with
excellent thermal break
(Kawneer 7500 series)



Kawneer 5525 ISOWEB Window Performance



Kawneer 5525 ISOWEB Window Performance



Typical Commercial Window U-values vs. Code
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Solar Heat Gain Coefficient
"the amount of sun that gets in compared 
to what is shining on the window" window size: 4-0 x 3-0

Glass type

SHGC,  
glass      
only

SHGC, Whole 
window

Double glass 0.81 0.61
Low-e, high solar gain 0.73 0.55
Low-e, low solar gain 0.51 0.38
Low-e triple, low solar gain 0.37 0.28



SHGC, Whole window
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Energy Code Requirements for Window Performance
VT Commercial Energy Code

Glass % of Wall Area, 
up to

PF<0.25 0.25<pf<.50 PF>0.5 or 
north-
facing

Up to 10% 0.46 0.55 0.64
10% to 25% 0.46 0.55 0.64
25% to 40% 0.36 0.50 0.64
40% to 50% 0.32 0.48 0.64

Solar Heat Gain Coefficient, 
maximum



High performance curtain wall at the Leahy Center for the Lake, Burlington.  Smith,
Alvarez, Sienkiewycz Architects, ~2,000 sq.ft. glass curtain wall -- ~ R-4.5 !!!



Blower door test with infra -
red imaging to identify air
leaks in glazing installation



What Windows in Vermont? --The Short Version
• To Meet (prescriptive) Codes --

• Residential: use R-3 windows -- get windows with high solar
heat gain coefficient where you want the sun (sometimes
hard to find)

• Commercial: Use R-2.5 windows -- need good thermal break
• Don’t put in too much glass -- And use low solar gain

glass --  SHGC < .46 -- for 25% of wall that is glass.
• Always: pay attention to air leakage rates and installation.

• High Performance Windows -- Beyond the Code
• Residential: R-5 triple glass, double low-e, argon fill, high-

performance edge spacers, fiberglass frames
• Commercial: Optimize glass areas for heating, cooling and

daylighting with modeling, R-5 fiberglass or R-4+ aluminum
with best thermal break, usually low solar gain glass.


