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ccording to the California En-

ergy Commission, 30% of a

building’s cooling require-

ments are a function of heat

entering through existing

glass. While the roofing indus-
try has been concerned with developing
more energy-efficient roof systems — both to
insulate against heat loss and to prevent
overheating — a building with an energy-effi-
cient roof and energy-deficient windows has
only marginally improved its energy effi-
ciency.

While roof consultants may not want to
become window and glazing consultants or
specifiers, increased knowledge of window-
related energy problems will enable them to
provide integrated solutions to improve
building envelope energy performance.
Offering such knowledge to clients may
increase the credibility of roof consultants
and enhance business opportunities with
prospective clients.

Window basics

Stopping heat at the window lowers
temperatures and reduces HVAC operating
cost. In new construction, reducing heat at
the window can allow for the use of smaller
and less expensive HVAC systems.

In existing buildings, applied window
film is the least expensive solution to miti-
gate the impact of solar heat gain through
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windows. The good news is that convention-
al tinted and reflective applied window films
successfully block some solar heat, thereby
reducing the use of HVAC systems.

The bad news is that these same films
reduce a significant percentage of visible
light through the glass. Many of these films
are highly reflective in daylight, giving them
a mirror-like appearance when viewed

OIS

externally. In artificial light and at night,
internally, reflective films appear mirrored.
In the case of retail establishments, visible
light is reduced inside the store and shop-
pers outside cannot clearly see inside.
Most conventional window films trans-
mit less than 40% of visible light. This is
30% less than the 70% necessary for the
glass not to appear dark to the naked eye.
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Type of glass % of daylight % of solar energy Shading coefficient* Luminous efficacy | % of visible light
or applied film through glass through glass constant** reflectance
interior/exterior
1/4" clear glass 89 77 0.96 .93 77
1/4" clear glass 37 64 0.74 .50 6/6
with tinted film
1/4" clear glass 37 44 0.51 .73 18/28
with reflective film
1/4" clear glass with clear, 70 45 0.51 1.37 8/8
spectrally selective film

*The lower the shading coefficient, the lower the solar heat gain.
**Luminous efficacy constant, a measurement of a window glass or film’s ability to simultaneously block heat and yet transmit light (visible light divided by the shading coef-
ficient). The higher the number, the more efficiently the glass or film blocks heat and transmits light.

Data by Southwall Technologies, Inc., Palo Alto, CA, and Lawrence Berkeley National Laboratory, Berkeley, CA.

This results in darkened building interiors
that often require the use of increased illu-
mination. The requirement for additional
interior lighting may lead to higher electric-
ity consumption and may increase inside
temperatures, requiring more air condition-
ing. Increased utility costs caused by the
additional lighting and air conditioning
defeat the major benefit of the film: cost savings.

The best solution to overheating - clear,
spectrally selective film.

Clear, spectrally selective applied win-
dow film offers the best ratio of visible light
transmission to heat rejection. Spectrally
selective refers to the ability of the film to
select or let in desirable daylight while

Table 1

blocking out undesirable heat. (See
Diagram A, showing how spectrally selective
film is constructed.)

While some manufacturers call their
films spectrally selective, the definitive test
is how much visible light a film transmits.
Most so-called spectrally selective films
transmit no more than 54% of visible light.
If a window film looks tinted and not clear,
it is not optimally selective in the all-impor-
tant category of visible light transmission.

Table 1 shows how different kinds of
glass and applied films transmit light and
heat and compares the energy performance
of spectrally selective film.

Advise clients to consider the following
points when evaluating spectrally selective

Photo 1: Conventional reflective window film (left), V-Kool clear spectrally selective film
(center), and conventional tinted film (right).

24 e |NTERFACE

vs. conventional window film:

How do they compare in clarity?

The ideal film would be totally clear yet
able to significantly block unwanted solar
heat and reduce glare.

How do they compare in blocking heat?

Most conventional tinted films transmit
over 65% of solar energy, giving them an
unacceptable shading coefficient of over
0.70. (The lower the shading coefficient, the
lower the solar heat gain.) When consider-
ing both heat rejection and light transmis-
sion, spectrally selective films outperform
conventional competitors.

How do they compare aesthetically?

Conventionally-tinted and reflective
window film changes the appearance of
existing glass, and therefore, the external
appearance of a building. Clear spectrally
selective film does not change the appear-
ance of existing glass, allowing its applica-
tion on the entire building or on as few win-
dows as necessary to deal with a localized
over-heating problem. (See Photo 1, com-
paring the appearance of spectrally selec-
tive and conventional window films.)

How do they compare in price?

The price of dark, tinted, and reflective
window film ranges from $4 to $6 per
installed square foot. Depending on the par-
ticulars of the installation and the geo-
graphic area, the best spectrally selective
applied window film ranges in price from
approximately $9 to $12 per square foot
installed. Installed prices are volume-
dependent; therefore, on larger projects’
films, they may be installed for less.
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How do they compare in payback?

Less expensive conventional window
films have a shorter payback compared to
more expensive spectrally selective films.
However, when adding the cost of extra
energy used for lighting and HVAC opera-
tion (due to conventional films’ inability to
transmit sufficient visible light), the pay-
back for conventional film and spectrally
selective film becomes comparable. Given
rising electricity rates, the rate of payback
for spectrally selective film is always
improving, averaging less than four years.

Where can | find more information on conven-
tional and spectrally selective window film?

The International Window Film Associa-
tion, Martinsville, Virginia (www.iwfa.com),
and the Association of Industrial Metal-
lizers, Coaters and Laminators (AIMCAL),
Ft. Mill, South Carolina (www.aimcal.com),
provide a range of information.

Real-life installations of spectrally selective
window film.

Spectrally selective window film is sav-
ing energy in

Left: Photo 2:
Headquarters of the
American Institute
of Architects (AIA)
in Washington, DC.

such land-
mark build-
ings as the
former head-
quarters  of
Montgomery
Ward in Chi-
cago, the
headquarters
of the Amer-
ican Institute
of Architects
in Washing-
ton, DC (Pho-
to 2), Encina
Hall at Stan-
ford Univer-
sity (Photo 3),
and in the
University
Memorial Center, University of Colorado at
Boulder (Photo 4). Spectrally selective film is
also in use in retail establishments such as
Quik Trip convenience stores (Photo 5).
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Right: Photo 4: University
Memorial Center, University of
Colorado at Boulder. (Photo
courtesy of Casey A. Cass,
University of Colorado.)
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Total Tnhll mmm .
-Kool /0 on Single Pane:
Clear Single Pane 1/8"  3mm 920 93 918 9 10 0.85 15 101 | 629 | 103 | 585 | 099
Clear Single Pane 1/4"  bmm 89 77 9 9 7 16 0.81 19 1.09 | 6.19 1.03 | 5.85 0.94
Clear/V-Kool 1/8"  3mm 71 35 ] 8 i 39 0.44 56 095 | 542 | 093 | 5.26 0.51
Clear/V-Kool 1/4"  bmm 69 33 8 8 21 46 0.44 56 094 | 569 | 093 | 5.26 0.51
Green,/V-Kool 1/4"  bmm 61 25 7 8 8 67 0.41 59 094 | 534 | 096 | 545 0.48
EverGreen/V-Kool 1/4"  6mm 53 20 7 7 b 74 0.38 62 094 | 534 | 097 | 551 0.44
Azurlite/V-Kool 1/4"  bmm 57 n 7 7 b 72 0.40 60 094 | 534 | 097 5.5 0.46
Blue/V-Kool /4" bmm 44 21 b 7 10 69 0.38 60 094 | 669 | 096 | 647 0.44
Bronze/V-Kool 1/4"  bmm 43 21 b 7 13 66 0.37 63 094 | 534 | 096 | 545 0.43
Gray/V-Kool 1/4"  bmm 36 18 5 ] 10 72 0.36 b4 094 | 534 | 097 | 549 0.41
V-Kool 70 on Double Pane:
(lear/Clear Floot /87 3mm 81 69 16 | 16 13 18 0.75 75 094 | 279 | 055 | 313 0.87
ﬂanri(]em with V-Kool | 1/8" 3mm 64 31 15 ] 12 25 44 0.50 50 0.45 2.5 055 | 3.13 0.59
(lear/Clear Floot /4" bmm 79 61 5] B 12 28 0.70 30 048 | 274 | 055 | 315 0.81
Cleor/Clear with V-Kool | 1/4"  bmm 62 28 1571 12 19 53 0.50 50 044 | 252 | 055 | 3.12 0.58

Chart A: Comparison of Spectrally Selective to Conventional Window Film

Photo 5: Quik Trip convenience store.
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