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Amazing Glazing Technology

Glass has two major flaws:

• In winter it lets the heat out

• In summer it lets the heat in

How can glazing technology

cope?

Glass must combat intense solar heat gain

So, provide shading 

devices.

So, could its radiant 

energy transmission be 

changed?
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…and it must combat rapid heat loss at night 

in frigid temperatures.

…and provide insulating covers.

So, could its R-value be better?

1920s – radiator @ 

window

1930s – insulated walls

1950s – storm windows

Evolution

In 1921 

Ludwig Mies vander 

Rohe had the impossible 

dream of a residential all 

glass high-rise.

More practical given the single 

pane glazing technology of the day
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Mies’ dream come 

true in London!

Rogers vs. 

Herzog De Meuron

2017

Across the street 

neighbors!

Since the 1930s technology has been 

employed to improve glass performance…

1. Thermopane glass

2. Evacuated glass

3. Insulating glass

4. Tinted glass

5. Reflective glass

6. Low emissivity glass

7. Electro-chromatic glass

8. Fritted glass

9. Photovoltaic glass

10. ETFE pillows

11. Biochromatic glass

ETFE Glazing at Canary Wharf Crossrail Station

Single pane clear glass

Problems

R = 1 (low)

E = .7 (high)
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The Sun

vs. Single pane glass
Almost all heat and

light is transmitted

Visible   Infrared          Far Infrared

Double pane clear glass

Improvements

R = 2

E = .54

LOF 1937

Triple pane clear glass

Improvements

R = 3

E = .39
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What’s the difference?

Insulated glass
Improvements:
R = 3 – 12

Drawback:
Translucent
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Beadwall 1970s Only translucent when filled

Glass-X 2015 (nano-tech)

Silica Aerogel
Transparent insulation

R = 5-20,  E = .75

Nanawall (clear)

Kalwall (translucent)

Profilit (semi-)

1980s  research

SHGC

.19

.21

.21

.26

.18

.25

N/A

Aerogel

R = 20

Metea Valley High School, in Aurora, Illinois, Kalwall w/Aerogel 
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Evacuated Glass
R = 12

2019 using cell phone glazing technology

1980s 

research

Adding tint to glass changes its properties

How do you choose?
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Blue-Green vs. Gray

Blue-green lets in light 

vs. 

Grey blocks light
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Reflective Glass
Bronze

A nice day in New York City…a sunny day in Columbus, Ohio.

Another problem

Carbunkle Award-Winning 

20 Fenchurch bldg 

http://www.theguardian.com/uk-

news/video/2013/sep/03/london-

walkie-talkie-skyscraper-video
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http://www.theguardian.com/uk-news/video/2013/sep/03/london-walkie-talkie-skyscraper-video
http://www.theguardian.com/uk-news/video/2013/sep/03/london-walkie-talkie-skyscraper-video
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Low-E Glass

Reflects heat w/o

Reflecting light

Residential Low-E 
Design Goal—keep heat in.

E = .25

R = 3.3
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Commercial Low-E 
Design Goal—keep solar heat out.

E = .10

R = 7.14

Trade-off: less daylight

With lower emissivity

(commercial low-e)

Residential vs. Commercial

Superwindow
Indoor surface temperature 

winter day
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Double pane low-e, triple 

heat mirror, 2010

Improvement

R = 20

Low-E

Electro-chromatic Glazing
Selective transmission

Model studies @ RPI
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SHGC = .09 VT = 1%                                     SHGC = .41 VT = 60% 
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Custom control:

Upper: 1% to block sun

Lower: 60% to allow view

View Dynamic Glass-also electrochromatic

Sunset on British Air 

(Electrochromaticly)
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Fritted Glass
Built-in shading device

United O’Hare Terminal, Chicago

Helmut Jahn

Day vs. Night

Steelcase Headquarters,

Grand Rapids, MI
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Allows view

Blocks sun

Christian Theology Seminary Chapel, 

Indianapolis James Carpenter

Laminated Spectrally 

Selective Glass

Portland Performing Arts Center

James Carpenter

Spectral Light Dome
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Photovoltaic Glazing
Shades

Produces electricity

Bi-metal self-shading glazing
The bi-metal changes shape to shade 

when heated by the sun
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Glass is hazardous for birds!

Glazing can contain images visible to birds, but not to humans!

Ethylene/Tetrafluoroethylene Copolymer (ETFE) 
Flexible glazing, better insulator than triple glazing, light weight.

Eden Project, St. Austell, UK
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ETFE

John Hope 

Gateway

RBGE

Cullinan Studio

Fritted ETFE

Crossrail Place, 

London

Biochromatic Glazing

Transmits light, reduces heat 

gain, and grows algae!
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Density of the microalgae determines VT and SHGC

Hint: Curtain walls!
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The sun sets in Dallas…Oh no!!!
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