
Learning Objectives

Attendees will be able to:

- Identify the role glazing plays in building 
energy consumption

- Apply strategies for reducing building energy 
consumption through changes in glazing

- Evaluate alternative building glazing schemes



Why so much glass? 



Key Points I Hope to Make

• Opaque has better thermal properties than 
transparent, and is cheaper

• 30% glazing is adequate for daylight and views

• With reduced lighting power densities in 
today’s buildings, daylight dimming is less 
effective

• Lots of glass is an aesthetic choice, not an 
environmental one



• EBN Article – Alex Wilson











Trends in Green Building

• A return to modernism- architects love glass

• Fascination with double facades

• Obsession with daylight, views and 
transparency

• High tech vs. crunchy granola



Energy Efficiency - STRATEGY FOR 
SUCCESS

1) REDUCE DEMAND

2) HARVEST SITE ENERGY

3) MAXIMIZE EFFICIENCY

4) OPERATIONS AND MAINTENANCE





Energy Consumption Vs. Amount of Glazing
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Energy Consumption Vs. Amount of Glazing
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Daylight Energy Benefits

• As LPDs drop, energy benefits of daylight 
dimming also drop

Office LPD

90.1 – 2001 – 1.5 w/sf

90.1 – 2007  - 1.0 w/sf

MA Stretch Code – 0.85 w/sf

90.1 – 2010 – 0.9 w/sf

National Grid Waltham – 0.54 w/sf



Strategies to Provide Daylight & Views



Daylight Strategies

• Instead of More Glass, Thinner Building 
Footprint 

Alternate classroom arrangements



Design Considerations

WINDOW ORIENTATION
SOUTH: Optimal Orientation for Max .Heat Gain in Winter and Min. Heat Gain in Summer



Energy Codes

• 90.1 – Prescriptive Path max 40% glazed

• 90.1 – Modeling Path, basecase is max 40% 
glazed

Hard to meet the Stretch Code with more than 
40% glazing



Framing Effects

• The glazing may be good – but what about the 
framing?

• Modelers often use glass ratings only

Example –

Glass only: Viracon VNE3-63   U = 0.21

With Framing: Kawneer 2500 PG framing system 
U= 0.46

220% increase! 



Opaque vs. Transparent

• Code wall R = 15.6

• Code Window R = 2.2

• Code Window SHGC = 0.4

• Code Wall SC = ?



Modeling Example

• 3-story Multi-Family in Jamaica Plain

• Options modeled:

A – Green Roof

B – Better Wall Insulation

C – Better Windows

D – Smaller Windows



5200

5400

5600

5800

6000

6200

6400

65

70

75

80

85

90

95

100

19 25 38 50

Energy Cost ($/sf/yr)

P
e
a
k
 L

o
a
d

 (
k
B

T
U

/h
r)

Roof R value

Roof Options

Peak Cooling

Peak Heating

Annual Energy



5200

5400

5600

5800

6000

6200

6400

65

70

75

80

85

90

95

100

15.2 19.2 23.3 30.3

Energy Cost ($/sf/yr)

P
e
a
k
 L

o
a
d

 (
k
B

T
U

/h
r)

R Value

Wall Options

Peak Cooling

Peak Heating

Annual Energy



5200

5400

5600

5800

6000

6200

6400

65

70

75

80

85

90

95

100

1 2 3 4

Energy Cost ($/sf/yr)

P
e
a
k
 L

o
a
d

 (
k
B

T
U

/h
r)

Option

Window Performance

Peak Cooling

Peak Heating

Annual Energy



5200

5400

5600

5800

6000

6200

6400

65

70

75

80

85

90

95

100

35 30 25 20

Energy Cost ($/sf/yr)

P
e
a
k
 L

o
a
d

 (
k
B

T
U

/h
r)

Percent Glazed

Window Size

Peak Cooling

Peak Heating

Annual Energy



Results

Reducing Window Area saves the most energy, 
and is the only options that reduces first cost.



OPTIMIZING SHADES FOR A FULLY GLAZED WEST FAÇADE 

SCOPE: MINIMIZING 
SOLAR GAINS AND 
OPTIMIZING DAYLIGHT 
USE IN THE LAB SPACES

PROJECT: FLEXIBLE LAB 
BUILDING IN MA REGION 
WITH EXTERIOR VIEWS 
ON THE WEST SIDE



West Façade Shading Options

1st June – 4 pm



OPTIMIZING SHADES FOR A FULLY GLAZED WEST 
FAÇADE FOR A LAB BUILDING
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With shading, approximately 
1/3rd of solar gains are cut off 



Option A – Punched Windows Option B – Plasma Screen Option C – Double Wall

Option E – Desoto
Option F – Screenwall



SOLAR GAINS THROUGH THE WEST FAÇADE GLAZING

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

100000

Basecase Option A-
Punched 
Openings

Option B -
Plasma Screen

Option C -
Double Wall

Option D -
Mashrabiya

Option E -
Desoto

Option F -
Screenwall

Total Solar Gains (kBtu)

Total Solar Gains (kBtu)



THERMAL LOSSES DURING HEATING SEASON THROUGH THE WEST FAÇADE 
GLAZING
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Cost Info

• Complete system (excluding penthouses)

• 2.1 Option A (Punched Openings) $1,091,179

• 2.2 Option B - Curtain wall (Plasma Screen) $5,251,357

• 2.3 Option C - Curtain wall (Double Wall) $4,294,070

• 2.4 Option D - Curtain wall (Mashrabiyya) $5,072,401

• 2.5 Option E - Curtain wall (Desoto) $1,745,516

• 2.6 Option F - Curtain wall (Screen Wall) $2,906,578



Conclusions

• Less Glass = Cheaper to Build

• Less Glass = Lower Energy Consumption

• Less Glass still allows good daylight and views 
(30% is adequate)

• Codes Require Less Glass

• Use Less Glass


