Advanced Glazing and Insulation

As the sun moves throughout the day and over the year, it changes

angles and therefore thermal conditions inside the building. As a result,
daylighting effects need to be factored in when calculating the size of
cooling system requirements. Daylighting can eliminate the need to
compensate for the heat of artificial lights; but heat from skylights can be
even trickier to calculate. Even in a small building like this, a design team
has numerous variables to work with affecting the resulting building.

The architect’s decisions regarding the size, place ment and angle of
skylights offers some control of the thermal loads, as do other architectural
features like overhangs. Then, the daylight designers can introduce
advanced materials like UV-filtering and electro-chromic glass to block
unwanted heat and glare. Optimizing energy savings for both daylighting
and thermal loads requires a delicate balance of solutions.
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Electrochromic windows operate much like
photochromic, or sun-sensitive, eyeglasses.
The electrochromic glass system is linked to
a photosensor, which is linked to a
computer. The photosensor determines if
the tinting should be “on” or “off” based on
daylight readings. When “on”, a voltage is
transmitted across several layers of material
that darken the window. Selected for the
building’s east wall — the facade exposed to
morning sun — IDeAs’ electrochromic
window controls the entry of both light and
heat into the building. By keeping heat from
ever entering, the window reduces the
cooling load and serves as an energy-saving
device.

Spectrally selective glass on the building’s
south side keeps heat-producing infrared
waves out, while useful visible light
wavelengths are allowed to enter the
building. The glass is more expensive than
standard window glass, but returns value in
energy savings since the heat never enters
the building. A cheaper alternative, such as
inside window shades, would allow heat to
enter the building, which then has to be
removed by the cooling system.

Even with the best glazing, the addition of
skylights to a roof significantly compromises
the thermal insulation properties of the
building. Use of high-efficiency ceiling
insulation helps to offset this drawback.

Thick wall insulation also helps to reduce the
heating and cooling load.



