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SMART GLASS

I
T WASN'T LONG AGO THE 
interiors of a typical residence 
here in the Colorado High 
Country, just to stay warm in 

winter, were somewhat cut off 
from the outdoors year-round, 
at least visually, with relatively 
small windows framed within 
much larger walls, the product 
of conservative, time-proven, 
traditional architecture. 

Today, however, many new 

homes here — especially the 
high-end, luxury, mountain 
contemporary residences — are 
being designed with a whole 
new ideal in mind, one that 
visually brings the splendor 
of the outdoors indoors with 
vast banks of windows while 
providing both year-round 
comfort and energy efficiency.

Welcome to the world 
of "smart glass."

U-value
"Sure, most glass does have 

a lower insulation ability, or 
U-value, than a typical wall," 
says Vail-based architect Michael 
Suman. "But, glass has been 
innovating like everything else."

With his own architectural 
firm in Vail since 2004, Suman is 
known for his open, glass-centric, 
contemporary architectural 
designs, with residential projects 

throughout Colorado and other 
Western states. Contrary to 
popular belief, he says, saving 
energy is just one of many 
reasons to employ the latest 
in glass technology. Many of 
his clients, for example, own 
valuable furnishings — as 
well as collections of art and 
other things — that can be 
damaged by ultraviolet light 
and/or wide fluctuations in 

ENERGY EFFICIENCY

New window technologies make mountain contemporary home design more energy-efficient than ever before
by  STEPHEN LLOYD WOOD
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temperature. With today's glass 
technology, he says, his clients 
can have the best of all worlds.

"Modern design brings better 
inside-outside experience. Key 
to how much glass we use not 
only is capturing the sun's path 
with those big banks of windows, 
but also the views on the other 
side. That's why using so much 
glass is two-fold," Suman says. 
"You may lose heat through glass, 
but depending on the films and 
other properties you choose, the 
other benefit of glass is you still 
get solar gain. There are lots of 
decisions into where those big 
banks of glass are going to go."

Many of those decisions are 
being shaped by ever-evolving 
building codes, too, with 
increasingly strict requirements 
for energy efficiency, or U-value 
— a way to express how a 
building, or a building element, 
like a window, conducts heat. 
The lower the U-factor, the 
greater the resistance to heat 
flow, meaning better insulation.

"Insulation has become such 
a big piece of the new building 
approach. We super insulate 
roofs; we put continuous 
insulation on the outsides of 

walls, as well as inside," Suman 
explains. "The performance 
of windows is required to 
meet that same approach."

Natural light
Other considerations, of 

course, when using glass 
in any window-centric 
architectural design, are cost 
— new, high-tech window 
packages alone can run into 
the tens, even the hundreds 
of thousands of dollars — 
and structural integrity.

"It is more expensive to 
have more glass, not only 
because of the glass itself but 
because the more glass you 
have the more steel you need 
to support it all, as well as 
the roof above," Suman says. 
"The structure itself does 
get a bit more complicated 
and, in most cases, a bit more 
expensive, to open up those 
walls for heavy windows."

For most well-heeled 
homeowners here in the 
High Country, however, the 
dramatic increase in the use 
of large arrays of glass in 
contemporary home design 
comes down to aesthetics.

"There are so many wonderful 
things natural daylight provides, 
in addition to the views. That's 
why we do it," Suman says. "I 
really don't see a downside, 
honestly. I just believe so much 
in natural light and the positive 
effects it has on our well-being."

Beyond double-pane
Indeed, energy-efficient 

architectural design and building 
standards involving windows 
have evolved dramatically. In 
his blog for the Huffington 
Post entitled "Beyond Double 
Pane: New Energy Efficient 
Glass Technology," freelance 
writer William Morrow discusses 
that evolution, in which 
residential and commercial 
architects and builders now are 

   THERE ARE SO 
MANY WONDERFUL 
THINGS NATURAL 
DAYLIGHT PROVIDES, 
IN ADDITION TO THE 
VIEWS. THAT'S WHY 
WE DO IT. ... I JUST 
BELIEVE SO MUCH 
IN NATURAL LIGHT 
AND THE POSITIVE 
EFFECTS IT HAS ON 
OUR WELL-BEING.”
— MICHAEL SUMAN
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accomplishing feats of aesthetic 
beauty and energy efficiency 
heretofore unimaginable.

"Before the 1980s, the best 
advice to keep your windows 
from making your energy bill 
skyrocket was to use shutters, 
blinds and shades to reduce 
direct light/heat transmission," 
Morrow writes. "Window tint 
began to make an appearance 
and acted to reflect visible light 
like a mirror, but films created 
a darkened effect like your 
room was wearing sunglasses. 
And who wants to draw the 
curtains or shut the blinds all 
the time? The mechanical 
methods work well but what 
really is the point of a picture 

window if you can’t see out?"
In the '90s, consumer demand 

drove glass manufacturers to 
develop what's known as low-E, 
or low-emissivity, glass, with 
microscopic coatings that allow 
only predetermined parts of the 
light spectrum, such as visible 
light, to pass through while 
blocking others, such as infrared 
— also known as "heat" — and 
material-damaging ultraviolet 
rays. Basically, and depending 
upon many other factors, 
including passive solar building 
design, that glass technology was 
able to reflect unwanted heat 
from the sun away in summer 
but also reflect indoor heat back 
inside in winter — significantly 

   WHO WANTS TO DRAW 
THE CURTAINS OR SHUT 
THE BLINDS ALL THE 
TIME? THE MECHANICAL 
METHODS WORK WELL BUT 
WHAT REALLY IS THE POINT 
OF A PICTURE WINDOW IF 
YOU CAN’T SEE OUT?”
— WILLIAM MORROW
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TOTAL SOLAR ENERGY

INFRARED
53%

UV
3%

VISIBLE
44%

CREEK SIDE LIVING IN VAIL

Vail Mountain View Residence #204
A rare offering on Gore Creek with spectacular Vail Mountain 
views, a/c, a heated underground garage and semi-private 
elevator access. The convenient location is within walking 
distance of Vail Village, Gold Peak and the Ford Amphitheater. 
With a year-round outdoor pool, hot tub, ski lockers, and on-site 
management, this is a must-see for the discriminating buyer.

Offered at $3,895,000

Ellyn Courtois
970.331.8232

ecourtois@slifer.net
BestHomesInVail.com
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affecting the overall heating, 
lighting, and cooling costs 
of a window and, in turn, an 
entire building year-round.

R-Value
Still, with this latest ability 

to reflect heat to where it's 
needed — or away from where 
it's not needed — even the 
highest-tech windows of glass 
remained far less capable 
than traditionally constructed 
walls in insulating a room 
or building, transmitting far 
more heat back the other way 
through conductivity, known 
as R-value, the opposite of 
U-value. Basically, the better 
theoretical effectiveness of 
a building's insulation, the 
higher the R-value. Glass 
alone has an R-value of just 
0.14 per inch, for example; a 
standard dual-pane window 
with a chamber of air in the 
middle is rated roughly at R2, 
or more than 14 times as high; 
loose-fill fiberglass insulation, 
typically used in rafters above 
ceilings, can approach R4; the 
latest, high-tech polyurethane 
foam panels, typically installed 
inside walls of high-end homes, 
are rated as high as R8; and 
exterior walls constructed to 
the highest energy-efficiency 
standards using a variety of 
such materials can exceed R20.

But, even with the advent 
of triple-pane, coated, low-E 
glass packages, typical 
residential windows, until 
recently, remained unable 
to exceed R3, or so.

'It's a sacrifice'
Local energy consultant 

Megan Gilman, president of 
Minturn-based Active Energies, 
Inc., laments how the desire for 
natural light and views and the 
need to conserve energy always 
has been a conflict, especially 
here in the High Country.

"Sure, it's better than it's ever 
been — and we're just being 
offered really good glass up 
here now — but with windows 
you're still typically operating at 
between a third and a quarter of 
the heat a wall can hold," Gilman 
says. "South-facing windows can 

have some beneficial heating, 
especially in the winter, as long 
as you don't overheat yourself 
in the summer and have to 
cool things down. There are 
few cases in which a window is 
going to do better than a wall."

Even so, aesthetics pull even 
someone as energy-conscious 
as Gilman to include generous 
amounts of visual transparency 
into the design of her own, 
new home in Edwards.

"We put a lot of windows in 
our home. I don't want to live 
in a shoe box," she says. "But it 
came after months of figuring 
out what kinds of windows we 
wanted, window coverings, 

all that. You have to think it 
through; it's a sacrifice."

'Super-insulating' glass
There is good news, 

meanwhile, for people like 
Gilman and Suman — and 
anyone else looking for both 
aesthetically pleasing visual 
rapture and energy efficiency 
— with regards to windows. 

As Gilman implies, a 
new generation of windows 
manufactured here in Colorado 
is on the way that incorporates 
Next Generation Heat Mirror 
technology invented by scientists 
at the Massachusetts Institute of 
Technology. Known as Alpenglass, 

it's custom-manufactured, sold 
and delivered by Alpen High 
Performance Products, based 
in Niwot, Colo., near Boulder. 

The design suspends one or 
more high-tech, lightweight, 
microscopically-thin, air-tight 
films inside the airspaces of 
insulating, dual-glass units framed 
in fiberglass and baked at very 
high temperatures to create as 
many as four “super-insulating” 
chambers. These windows can 
be designed with a wide range of 
glass types and gas fills — argon 
and even krypton — allowing 
architects to choose the right 
level of insulation, visible light 
and solar control for their clients' 

   THERE ARE MANY ENVIRONMENTS THAT 
ARE PERFECT FOR OUR SUPER-INSULATING 
GLASS, AND THE COLORADO HIGH 
COUNTRY IS ONE OF THEM.”— CRAIG MAIERHOFER

ENERGY EFFICIENCY
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specific needs. The company's 
top line of windows, the Alpen 
Windows 925 Series, can achieve 
“full window” insulation values 
of up to R9, while the Alpen-
manufactured insulating glass 
units used in the manufacturing 
of the series can achieve a 
"center of glass" value of up to 
R20. Importantly, it all weighs 
just a bit more than a traditional, 
double-pane window package. 

Craig Maierhofer, Alpen's 
vice-president of business 
development, says, as far as the 
company knows, the product, 
third-party certified by the 
National Fenestration Rating 
Council, or NFRC, is the best-
insulating line of windows readily 
available in North America.

"There are many environments 
that are perfect for our super-
insulating glass, and the Colorado 
High Country is one of them," 
says Maierhofer, acknowledging 
Alpen windows — every one 

of which is custom made — are 
priced toward the top of the price 
spectrum. "If you're comparing 
these with typical windows, yes. 
But, you can't jump inside a 
Volkswagen and expect it to drive 
like a Maserati. It's that kind of 
thing. What you get in terms of 
performance is unmatched."

'Smart glass'
As technologies for glass, 

and windows, continue to 
evolve, even more aesthetically 
pleasing and energy-efficient 
products will come to market. 
On the horizon is "smart glass," 
incorporating polymer-dispersed, 
liquid-crystal films sandwiched 
between two layers of glass and 
two layers of other conductive 
interlayers, similar to the LCD 
display on your old digital watch, 
blender or heart rate monitor.

"The glass can go from 
completely transparent to 
completely opaque in seconds; 

this transformation is controlled 
electronically. Advanced features 
like liquid crystal film are 
expensive, but as use increases, 
prices will drop," writes Morrow. 
"In the future, advancements will 
be combined to create extremely 
energy-efficient and transparent 
windows and glass walls for 
buildings of all kinds." 

   IN THE FUTURE, 
ADVANCEMENTS WILL 
BE COMBINED TO 
CREATE EXTREMELY 
ENERGY-EFFICIENT AND 
TRANSPARENT WINDOWS 
AND GLASS WALLS FOR 
BUILDINGS OF ALL KINDS.”
— WILLIAM MORROW

Elegant Cabinetry  

designed to inspire  

the entire family.

970-748-3111


