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High-Tech 
Window Glazing

PRODUCT
SPOTLIGHT

BY SUCHI RUDRA

W 
HEN IT COMES TO ENERGY EFFICIENCY, 
windows are problematic; they’re 
essentially holes in an otherwise insulated 
wall. Glass makes up about 15 percent of 
the wall space in an average home, and 
ine�  cient windows can cost over $700 a 

year in wasted heating and cooling costs. This loss accounts for 
approximately 2 percent of all energy consumption in the U.S. 
Upgrading window products, whether you retro� t or replace, 

continued on page 50

means upgrading building performance and cutting back on 
hundreds of dollars in energy bills.

Taking the climate zone into consideration is one of the 
most important factors in selecting the right kind of window 
product for a new or existing residential construction. 
Typically, the colder the climate, the lower the U-factor of 
the window should be. But regardless of region, you also 
need to control the discrepancy between indoor and outdoor 
temperatures, the quantity and quality of sunlight and, of 
course, air leakage.

An array of new glazing technologies o� ers a solution for every climate.
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Jeld-Wen’s 
AuraLast 
W2500 
Windows
Jeld-Wen’s AuraLast W2500 
windows, featuring treated 
pine wood with a 20-year 
guarantee from termites, are 
available with double low-e 
coatings or single 
applications of spectrally 
selective low-e coatings.
WWW.JELD-WEN.COM

EnergyCore Window System 
by MI Windows and Doors
These vinyl windows feature a heat-bonded PVC frame with 
multiple chambers to minimize thermal bridging; aluminum 
reinforcements add strength. The frame blocks thermal 
conductivity four times better than rigid PVC and three times 
better than wood. The frame can accommodate triple-paned 
glazing with argon, but even standard double-paned EnergyCore 
windows exceed Energy Star requirements in all zones. 
WWW.MIWD.COM

In hot climates, single- or double-paned, tinted and shaded 
windows are commonly used, but visible light transmittance and 
solar heat gain, as well as sound insulation, are still a problem. 
Cold climates require at least double-paned windows, but 
homeowners often � nd themselves dealing with condensation 
and heat loss. 

Windows have evolved in the past several decades. Non-metal 
window frames—vinyl, wood, and aluminum- and vinyl-clad 
wood—are standard, as is the application of low-e coatings. But 
that’s just the basics: manufacturers now o� er an impressive 
array of high-performance window glazing technologies. 
Although some may not be widely available yet—or are cost-
prohibitive for now—the existence of such technology bodes 
well for the near future.

Here are some of the most energy-e�  cient high-performance 
window products out on the market today—along with some 
technologies coming down the pike:

SPECTRALLY SELECTIVE GLASS 
Most important for south- and west-facing windows, spectrally 
selective glass allows some of the solar spectrum to pass through 
the glass, but blocks infrared rays and some harmful UV rays, 
thereby minimizing heat gain. More commonly used in warmer 
climates, spectrally selective glass allows more visible sunlight 
to pass through than in windows that are tinted. The key to 
this type of coating lies in � nding the right balance between 
capturing and re� ecting solar heat gain. 

Several window manufacturers now offer climate- and 
region-speci� c low-e coatings as a basic component of energy-
e�  cient windows, often in combination with other glazing 
technologies. 

continued from page 49
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Pella 250 Series 
This recently launched line features double- and triple-glazed 
vinyl windows with low-e coatings; optional upgrades include 
adding an argon gas fi ll for superior energy e�  ciency. The 
double-pane windows with argon block 84 percent of incoming 
UV rays and are a good choice for most climates. 
WWW.PELLA.COM

GAS-FILLED WINDOWS
One way to resist heat loss is to � ll the gap between insulating 
glass panels with a low conductance gas like argon or krypton. 
Both are inert, non-reactive gases, but krypton, which is the more 
expensive of the two to produce, o� ers better insulation within 
smaller spaces, and is more commonly found in triple-paned 
windows. However, the two gases can also be combined for a 
better price-performance ratio. 

TRIPLE- AND QUADRUPLE-GLAZING
Upgrading from double-glazed to triple- or quadruple-glazed 
(the latter is more common in Europe) windows also means a 
considerable spike in cost. They start at $60 per square foot, but for 
extreme climates and green building programs with strict criteria, 
such as Passive House, the extra insulation might be worth it. 
Triple-glazed windows can reduce heat loss by about 50 to 60 
percent compared to double-paned, gas-� lled windows, and are 
also said to o� er superior noise insulation; however, the window 
frame must be of equally high quality. One of the problems with 
windows is thermal bridging—heat transferred through the frame 
either into or out of the building. There are various strategies for 
minimizing this; these include insulating the frames and, in the 
case of vinyl windows, breaking up large hollow pockets with 
multi-celled chambers to reduce convection currents.

Andersen Windows Grace EcoVillage
As this project proves, it’s possible to 
spec high-performance windows at 
an attractive price point, even in 
challenging climates.

H
ABITAT FOR HUMANITY is pushing boundaries with 

one of its recent projects. The EcoVillage in River Falls, 

Wisconsin will be the nation’s fi rst net-zero community 

housing complex. St. Croix Habitat for Humanity is 

building the project, which consists of 18 homes on seven acres, 

right in the center of town. The land was donated by the city. The 

EcoVillage includes solar PV, solar thermal arrays and radiant heat 

(with components donated by Uponor), and is expected to generate 

more energy than it uses. Other features include rainwater harvesting, 

shared gardens and permeable pavers to manage stormwater. 

Andersen Windows supplied the windows for all 18 homes, 

and also donated $100,000 to help the homes meet LEED 

Platinum and Gold criteria; in addition, local Andersen employees 

volunteered hundreds of hours. The double-hung, aluminum-clad 

pine windows are from the company’s 400 Series, and feature 

double-paned, low-e glass. 

“They retain heat in winter and refl ect it in summer,” says Susan 

Roeder, Andersen’s director of public a� airs. Avoiding triple-paned 

windows helped keep construction costs down, and they “perform 

beautifully,” according to Roeder. “Homeowners will see energy 

bills of just $15 a month.”

Habitat for Humanity is the nation’s sixth-largest builder. Projects 

rely on donated materials and labor, sometimes from the people 

who will eventually occupy the homes. “Habitat does such a 

good job of educating families,” says Roeder. “They’re helping 

homeowners learn all about their homes, and literally transforming 

their lives.”

Ten homes in the River Falls EcoVillage are already built and 

will be fully occupied by summer. Four more homes began 

construction in May, and the last four will start by the end of the 

year. The homes cost between $130,000 and $140,000.
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Zola Zola No Compromise (ZNC) and Aluminum Breeze Panels 
ZNC, Zola’s new line of quadruple-glazed windows (R-15), is the fi rst window product on the market to be certifi ed by both the Passive 
House Institute U.S. and Passive House Institute Germany. The European manufacturer released its Aluminim Breeze Panels earlier this 
year. They feature fold-out, triple-glazed windows (R-11), which help builders meet Passive House and net-zero energy standards.
WWW.ZOLAWINDOWS.COM

View Dynamic Glass 
An electrochromic coating covers one surface of this 
insulated glass, which allows it to tint electronically in 
response to changing conditions outside. Dynamic Glass 
will automatically transition through four variable tints, or 
can be controlled by a user. It blocks up to 90 percent of 
solar radiation during peak cooling demand periods. 

WWW.VIEWGLASS.COM

DYNAMIC (OR SWITCHABLE) GLAZING
Dynamic glazing has the ability to reversibly change with external stimuli 
and causes a reduction in solar heat gain and visibility. This is extremely 
useful for avoiding varying temperatures, UV rays, uncomfortable glare 
and the fading of furniture surfaces and fabrics. Dynamic glazing can also 
eliminate the need for blinds and shades by o� ering automatic, worry-free 
control of heat and glare. So far, the two most commonly used types of 
dynamic glazing are electrochromic and thermochromic. 

Electrochromic or “smart” windows tint window glass via a low-voltage 
current that sends electrons from one electrochromic layer to another. 
(Reversing the polarity causes the electrons to return to the original layer, 
and the glass becomes clear again.) Residential smart glass products are 
available from manufacturers like View (formerly Soladigm) and SAGE, 
and while they o� er energy savings of up to 20 percent, they also add on 
2 or 3 percent to construction costs with a long payback period.

Sunlight-responsive thermochromic (SRT) glazing is offered by 
several companies, including Pleotint and RavenBrick. Considered the 
passive version of electrochromic glazing, SRT maximizes daylighting 
and minimizes heat gain by responding automatically to changing 
temperature and sunlight conditions. For example, the nanotechnology in 
RavenBrick’s solar heat-sensitive � lter transitions the window in response 
to set points tuned during the manufacturing of the � lm (which are 
determined by the installation zone). Pleotint makes an interlayer called 
Suntuitive, which is laminated between two panes of heat-strengthened 
or tempered glass. It passively tints the window as it absorbs sunlight. 
The use of laminated glass for thermochromic glazing also provides the 
added bene� ts of impact resistance and noise insulation.

continued on page 54
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EnerLogic
Window 
Films by 
Eastman 

Looking to source a less costly alternative 

to window replacement for your clients? 

Eastman’s EnerLogic window fi lms provide 

solar control, and their low-e coatings 

block 99 percent of UV rays. The line o� ers 

choices tailored to di� erent climates: With 

a visible light transmittance of 70 percent, 

EnerLogic 70 works best in cooler climates 

and o� ers up to 10 percent energy savings 

on single-pane windows. EnerLogic 35, 

with a visible light transmittance of 33 

percent, is a slightly darker tint and works 

well in warmer climates, providing up to 50 

percent savings on cooling bills. The 

company claims EnerLogic fi lms cost 

about fi ve times less than the installation of 

new windows. They are sold by installed 

square foot, can be easily cleaned or 

replaced and come with a lifetime 

manufacturer’s warranty.

WWW.ENERLOGICFILM.COM

RavenBrick RavenWindow
RavenBrick’s thermochromic fi lter is applied to the inside face of an exterior pane 
in a double-paned window. When the temperature exceeds the threshold, the fi lter 
is activated. RavenWindow has demonstrated energy savings of up to 30 percent, 
with visible light transmission of 38 percent in a cold state and 3 percent in a hot 
state. With an additional cost of $25 per square foot, the company says there is an 
attractive payback, in some cases just two to fi ve years.
WWW.RAVENBRICK.COM

Pleotint Suntuitive 
This product uses a polyvinyl butyral (PVB) layer that tints in reaction to absorbed 
sunlight. Glazing units made with Suntuitive interlayer can produce visible light 
transmittance (VLT) as high as 60 percent in a clear state and solar heat gain 
coe�  cients (SHGC) as low as 0.11 in a darkened state.
WWW.PLEOTINT.COM
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BUILDING-INTEGRATED PHOTOVOLTAICS
BIPV usually refers to things like solar shingles or standing 
seam PV roo	 ng panels. Recently however, specialty glazings 
containing PV cells have become more widely available. A few 
manufacturers, including Spain’s Onyx Solar, have introduced 
windows as the newest format for building-generated solar 
power. The company’s product is offered as an external 
photovoltaic laminated glass with a customizable degree of 
transparency and insulation. The photovoltaic window glass 
has been applied in signi	 cant commercial projects around the 
world, but is also becoming available for residential construction 
as the BIPV market continues to expand.

VACUUM-INSULATED GLASS 
Vacuum-insulated glass (VIG) is slowly creeping out of the 
research phase. It’s not yet widely available, although the 
technology has been used in commercial applications. As with 
gas-	 lled windows, there is always a question about the security 
of the vacuum seal. V-Glass, based in Wisconsin, is currently 
testing their proprietary vacuum-insulated glass, in hopes of 
hitting the market by 2016, while Ply Gem has mentioned the 
launch of a VIG window product this year. GB

Onyx Solar 
Walkable PV Floor
This company’s line of building-integrated photovoltaics 
includes a “PV pavement” that can be integrated into fl oors, 
curtain walls, façades and skylights. It comes in four standard 
sizes and a rainbow of color and transparency confi gurations, 
including the option to incorporate an LED backlighting system. 
WWW.ONYXSOLAR.COM

Windows 
by the Numbers 
(and Letters)
There are several ways to 
measure a window’s 
performance. Your region’s 
climate will dictate which 
factors to favor. 
U-factor: 
This value 
measures how 
well the window 
prevents heat 
from escaping 
a building, and 
takes into account 
the window’s 
framing, glazing, 
weather-stripping 
and more. The 
lower the number, 
the better the 
performance. 
Windows with 
low U-factors 
work well in cold 
climates.

Solar Heat Gain Coe  cient (SHGC): 
This factor measures how well the window blocks radiant 
heat, on a scale from 0 to 1. The lower the number, the more 
heat is blocked. Windows with low SHGC value are suitable for 
hot climates.

Visible Transmittance (VT): 
This number measures how much sunlight the window allows 
into the building, on a scale from 0 to 1. A higher VT value means 
better daylighting.

R-value: 
This factor measures the window’s resistance to heat loss, or 
conductance. In general, R-value isn’t the best measure of a 
window’s total performance.

Low-e Glass: 
Low emissivity coatings refl ect UV and infrared rays, but allow 
visible sunlight to pass through the glass. These coatings 
help keep heat out of a building in summer and keep it from 
escaping in winter.

continued from page 52
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