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An Introduction to SageGlass®

Dynamic Glass  

SageGlass®, a product of Saint-Gobain, is electronically tintable dynamic glass that improves the way 
people experience daylight in buildings. SageGlass utilizes electrochromic (EC)  technology to control the 
tint level of the glass and deliver abundant natural light that makes people happier, healthier, and more 
productive without blocking the view and connection to the outdoors.  You can control the sunlight to 
reduce energy demands, optimize daylight and outdoor views while preventing glare, fading and over-
heating.  

Hundreds of building projects worldwide have employed EC glass. Prominent recent examples include 
Kimmel Center for the Performing Arts, St. Johnsbury Athenaeum, US General Services Administration, 
Colorado State University and Donna-Rio Border Patrol.  SageGlass has been installed in buildings in 
almost all climate zones for a variety of reasons, including glare and heat control, more natural light, a 
stronger connection to the outdoors and fading protection. 
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Fading Protection and SageGlass® Products

Introduction 

Historically fading of interior furnishings and artwork has been attributed to ultraviolet radiation (UV) 
from the sun passing through fenestration.  However, while UV is a significant contributor to fading, 
it is not the only portion of the solar spectrum which can cause damage to interior furnishings.  In fact 
the visible wavelengths of light, especially the shorter wavelengths, contribute to damage.  This dam-
age is illustrated when newsprint fades on the dashboard of a car even though it is behind a UV-blocking 
laminated windshield.  Additionally, the heat from the infra-red is also a concern which is why long term 
exposure to solar radiation should be limited. 

According to the Florida Solar Energy Center (www.fsec.ucf.edu), the most authoritative research on 
quantifying fading damage was done in the early 1950s by the United States National Bureau of Standards 
(NBS) in order to design a glass filter to protect the original copies of the Declaration of Independence and 
the Constitution.  Just like fading of newsprint behind the laminated windshield of a car, scientists at NBS 
found that blocking the entire ultraviolet radiation portion of the solar spectrum would not eliminate 
fading damage for most fabrics, but it would decrease the rate of fading by a factor of about three.  

In addition to the classic “fading” where the color of a material may change with time due to a chemical 
change, damage to materials such as cracking and embrittlement are also caused by solar exposure.

With the advent of larger expanses of highly transparent window areas in our buildings which let in more 
UV and visible light, and with more environmentally friendly fabrics, dyes and coatings found in indoor 
finishes which are less stable to light exposure, material damage due to light exposure continues to be of 
significant concern.  
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The Solar Spectrum 

The spectrum of the sun’s emitted radiation spans the wavelength range from 300nm to 2500nm and is 
comprised of three components: ultraviolet radiation which spans the range from 300-380 nm; visible ra-
diation which spans the range from 380nm to 700nm; and near-infrared radiation from 700 to 2500nm.  

The shorter wavelengths contain the 
most energy and as such contribute 
more to fading than the longer wave-
lengths.  This is why UV radiation is the 
largest contributing factor for fading, 
but visible light, heat and humidity also 
play a significant role.

Quantifying the Effects of Fading Through Glazing 

Early on the simple integrated spectral transmittance from 300 to 380 nm (the UV portion of the spec-
trum) was used to assess fading protection performance of fenestration which is given the symbol Tuv.  
However, it has become clear that UV radiation is not the only factor that causes damage.  Therefore, two 
different spectral weighting functions covering the UV and the visible portion of the spectrum have been 
developed for assessing, in a single “fading protection” figure, the contribution of different solar wave-
lengths to the damage of fabrics and furnishings.  These are the Krochmann Damage Function, TdwK, and 
the ISO-CIE damage weighted function, Tdw-ISO.  The former is based on the work of Jurgen Krochmann 
and weights the wavelengths from 300-500nm, whereas the latter developed by the International Stan-
dards Organization uses a weighting function recommended by the International Commission on Illumi-
nation and covers more of the visible spectrum from 300 to 700nm.  Both functions express the percent-
age of both UV and that portion of the visible spectrum covered that passes through a glazing and weights 
each wavelength in relation to its potential to cause damage.  According to LBNL, the ISO-CIE function is 
now considered to have the most validity.

It is extremely difficult to isolate the influence of radiation on the fading process and the current weight-
ing functions are based on studies of art materials, therefore, how it transfers to other materials is not 
quantified.  As such, the damage weighted functions provide a relative measure or ranking for glazing 
systems and are not a way to predict the amount of fading in any given situation. The numbers generated 
by these functions should not be used in absolute terms but more for product comparisons where lower 
numbers are better.

Figure 1: The Solar Spectrum [1]
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Blocking UV 

Laminated glass using polyvinyl butyral (PVB) or Ionomer (e.g. SentryGlas®) interlayers blocks almost 
100% of the UV spectrum, but of course it still allows damaging visible light through.  Double silver low-e 
glass without a laminate can also provide some protection from the UV, blocking around 85% of the UV, 
but again lets 15% of the UV plus the damaging visible light through.  

Blocking Visible Light  

The only way to block visible light transmission in glazing is to use tinted glass or absorbent/reflective 
coatings that reduce the visible light transmission.  The darker the tint, the less visible light is transmitted 
and thus the value of the damage weighting functions can be reduced compared to a higher transmission 
glazing.

SageGlass® Product Fading Protection Performance Comparison 

The following table illustrates the relative fading protection performance of the SageGlass® product       
versus standard static glass products.  

Product Description Tvis Tuv Tdw-k Tdw-ISO
SageGlass Clear w/SR2.0 - Clear State 60% 0.4% 15% 35%
SageGlass Clear w/SR2.0 - Fully Tinted State 1% 0.0% 0.6% 1%
SageGlass Clear w/SR2.0 - 18%T State 18% 0.2% 6% 12%
Double silver low-e IGU 69% 14% 31% 52%
Double silver low-e IGU with laminated glass 69% 0.1% 21% 46%
Heat Mirror HM66-S (clear ext and room side lites) 69% 0.6% 25% 49%
Heat Mirror HM33 (clear ext and room side lites) 29% 0.2% 10% 20%

Calculated using Window 6 from LBNL 

As can be seen, even products that have UV blocking capabilities such as laminated glass and those with 
suspended films do not reduce the damaging wavelengths in the visible spectrum and therefore have 
relatively high damage weighted functions.  

In order to have the best fading protection glazing products need to attenuate both the UV and the visible 
light.  This is why SageGlass products are more effective for preventing light induced damage. Note that 
even in the clear state, the SageGlass product is more effective at protection than other static products 
with similar visible light transmissions.  This is because of the use of a UV blocking ionomer interlayer in 
its laminate construction and also the UV blocking characteristics of the SageGlass coating.
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Case Study 

Protecting building contents against fading is a matter of both economics and aesthetics, but for historic 
buildings and museums it can also be part of preserving a legacy. When the Athenaeum in St. Johnsbury, 
Vermont, had to replace the glass in the building’s original skylights, it had to do so while also preserving 
“the unique and authentic atmosphere that people experience when they visit,” said John Mesick, the lead 
architect involved in the renovation. 
          
          Looking up at the skylight inside of the St. Johnsbury  
          Athenaeum in St. Johnsbury, VT. The skylight, glazed 
          with EC glass, protects one of America’s most be-  
                                                                                                                loved paintings from fading. Photo courtesy of 
          SAGE Electrochromics, Inc. 

          The St. Johnsbury Athenaeum, constructed in 
           1873, is the oldest art gallery in the US that 
           still maintains its original architectural 
           design.  One distinctive element of the build- 
           ing is its Victorian skylights which flood the 
           gallery’s interiors with natural light and 
           uniquely enhance the viewing experience of  
well-known masterpieces such as Albert Bierstadt’s Domes of Yosemite. 

Unfortunately, though, natural light poses a threat to the Athenaeum’s art collection and when the sky-
lights deteriorated beyond repair the leadership team needed to find a better solution for protecting the 
gallery’s contents.  Replacing the skylights with traditional static glass would have required the addition 
of mechanical shades or sun controls that would not have been in keeping with the Athenaeum’s original 
appearance as well as severely compromised the appeal of the gallery and the experience of the visitors.

The project architect, John Mesick, specified triple pane 
SageGlass insulating glass to provide fading protection as well
as dynamic light and solar control combined with excellent 
thermal performance.  The US DOE has identified low U-
factor windows with dynamic solar control as a key element 
of zero energy facades [2] and EC combined in a triple pane
provides the optimum energy performance.  

Modeling studies have shown that in this configuration EC 
glass can result in building energy savings greater than 50% 
compared to a building glazed with single pane glazings and
15% more than a building glazed with standard triple pane 
low-e [3].  

The triple pane glazing not only provides excellent thermal        Above photo shows the Athenaeum skylight, 
insulation performance during Vermont’s cold winters, but it   replicated to match the original Victorian style 
also addresses concerns about humidity levels in the gallery     of the museum, being set onto the roof. 
and condensation on the glass.                 Photo courtesy of SAGE Electrochromics, Inc.
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As previously described, EC glass also provides excellent protection against fading and sun damage which 
is important for sustainable design as it can help preserve the lifetime of interior finishing products.  
Damage to fabrics and artwork occurs not just from exposure to UV light, but also from exposure to vis-
ible light and direct heat.  In addition to laminated glass, which blocks out most of the UV, the EC coating 
blocks the other wavelengths of light that cause fading and reduces direct heating of the objects in the 
space.  

In addition, the inboard laminated lite contained textured glass to match the look of the original glass.  
Mesick stated, “It was critical that the skylight preserve the authentic atmosphere people experience 
when they visit the Athenaeum.  (EC) glass allows us to do that.” 
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