e Rio Orande
Conservatory

A botanical conservatory in New Mexico illustrates the versatility of
window glazing technology for 21st century building design.

by Paul Kriescher and Ed Mazria
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Humans have sought shelter since they
first walked on the Earth. For just as long,
they have worked to make their shelters
more comfortable and convenient. The
architectural culture of the Western world
has addressed this desire for comfort and
convenience through a philosophy of
defense against the perils of nature. This
defense is obvious in humans’ use of heat-
ing and air-conditioning equipment that iso-
lates a building’s occupants from the out-
side environment. It is an approach that
has allowed individuals to control the inte-
rior built environment, but has also caused
many architects to forget that not all of the
outside environment needs to be defended
against.

Today, as public concern mounts about
the environmental damage caused by con-
ventional energy technologies, architects
are exploring new methods of providing
energy to buildings so that they have a
more cooperative relationship with the envi-
ronment. Human architectural history is
full of examples of
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this building design phi-

losophy—the passive solar dwellings of the

Pueblo people of the southwest U.S. and

Japanese Shoin architecture of the 16th

century that used shoji sliding screens for
natural ventilation are two examples.

Modern examples of this building phi-
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losophy make use of solar energy through
active and passive solar heating, natural
ventilation and daylighting. Window glazing
is always a key element in creating suc-
cessful modern solar buildings.

The technology choices now available in
glazing make it possible to maximize the
use of the sun's energy while minimizing
the heat loss and gain associated with large
expanses of glazing. Mazria Riskin Odems
Inc., the architects of the Rio Grande
Conservatory, an all-glass botanical con-
servatory in Albuquerque, New Mexico,
created a striking example of what is pos-
sible through the judicious use of modern
glazing technologies.

Sophisticated Glazing

As the Conservatory demonstrates, glaz-
ing serves three purposes in a building.
First, it allows light and heat into the build-
ing interior and allows occupants views out
of the building. Second, it serves as an insu-

lating/ weatherization barrier for the
building. Third, operable window glazing
#  provides natural ventilation.
; For the architects and occupants of
energy-efficient buildings that relate
cooperatively with the outside envi-
ronment, glazing is key to the build-
ing’s energy balance. In the last two
decades, technological imprevements
in glazing have made it possible for
architects to choose highly sophis-
ticated glazing materials to fulfill a
specific function in a specific loca-
tion.
Technological glazing im-
provements include tinting, sus-
pended plastic films, low-e coat-
ings and special products (e.g.,
gasfills and thermally im-
proved glazing spacers).
Tinting, a defensive strategy
and one of the first techno-
logical improvements made
to commercial, and, less
frequently, to residential
glazing, reduces the total
amount of solar radiation
passing through the glass in
order to minimize heat gain.
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Adding a second pane of

glass to a window's glazing increases
the insulation value by nearly 100 percent.
Adding a third pane of glazing further
increases the insulating properties of the
glazing. Triple-pane glazing in a window with
awood frame, air-filled and aluminum spac-
ers increases the insulation value 45 per-
cent over double-pane glazing. However,
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the added cost and increased weight and
decreased visible and solar transmittance
reduces the benefits of adding more panes
of glazing.

In response to the diminishing effect of
adding panes of glass, some glazing man-
ufacturers began installing an inner plastic
film in place of the middle layer of glass.
The film adds insulating value roughly
equivalent to another pane of glass, but is
very thin and lightweight, and doesn’t add
weight or width to the unit. Because the
plastic film is opaque to ultraviolet (UV)
radiation, this glazing has the additional
benefit of blocking damaging UV light. In
“Heat Mirror” windows, a low-e coating is
deposited on this plastic film, further

increasing its insulating value.
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High-Tech
Design

By using different types of glazing in
different parts of the building, the
Conservatory’s architects created two
unique interior environments. The 10,000
square foot (929 m?) building comprises
two pavilions, each covered by a selective
mix of advanced technology glazing. The
2700 square foot (251 m?) Desert Pavilion
houses over 900 species of plants from the
Chihuahuan and Sonoran Deserts as well as
the Baja California area. The Mediterranean
Pavilion encloses over 7000 square feet
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