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No one disputes that energy conservation is important. However, the replacement of historic,
character-defining windows is not usually the best way to improve a building’s efficiency., Historic
buildings are typically not as inefficient as they've been made out to be.

Utility costs for historic buiidings can be 30% less than for more modern ones.

Built when heating and cooling were more difficult, many older homes incorporate passive
energy-saving features, such as south-facing facades for solar gain, deep eaves for summer
shade, and cross-ventilating halls and operable windows.

¢ Older buildings were built to last, and many historic buildings are energy efficient. The U.S.
Energy Information Agency has found that buildings constructed before 1920 are more
energy-efficient than those built during the rest of the 20th century.

e The craftsmanship and materials - heavy timbers, granite, handmade bricks, and old-growth
woed — used to construct historic homes are unavailable today, or only available at great cost.
When lost to the landfill, they are gone forever.

¢ Research shows that most traditionally designed wood-frame buildings lose more heat through
the roof and un-insulated walls than through the windows.

« The Department of Energy finds that only 10 percent of air leakage in homes is attributable to
windows. In the average home 14 percent of air escapes through fireplaces and upwards of
30 percent occurs through floors, walls, and ceilings. *

Studies also illustrate that repairing historic windows and incorporating a storm window is more
sustainable, is essentially as effective in reducing energy costs as replacement windows, and costs
much less on average.

¢ Manufacturing, transporting and installing replacement windows consumes large amounts of
energy.

» A repaired wood window can easily last more than 100 years. The life of a new window is far
shorter. Replacement windows typically fail 10-20 years after installation, and usually after the
warranty period has ended. ?

e Many historic wood windows can be repaired, especially those dating before 1940. These
were constructed with individual parts, each of which can be repaired or replaced. The wood
is denser and of a higher quality and is generally more rot and warp resistant.

» Studies demonstrate that properly weatherized windows with storm units can reduce heat loss
through windows by 50 percent, resulting in performance and energy savings comparable to
or even better than new windows. *

¢« Embracing replacement windows as a matter of national policy will escalate the environmental
impacts of repeatedly manufacturing, replacing, and throwing away windows. *
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EXCERPTS FROM STUDIES COMPARING REPLACEMENT WINDOWS
TO SINGLE PANE WINDOWS WITH STORMS

The following tables and charts are taken from various studies to provide the figures associated with
the assertion that reptacement windows are not necessary to improve energy efficiency; it is typically
not a cost effective measure for reducing energy consumption.

MEASURED WINTER PERFORMANCE OF STORM WINDOWS °

Direct comparison measurements were made between various prime/storm window combinations and
a well-weatherstripped, single-hung replacement window with a low-E selective glazing.
Measurements were made using an accurate outdoor calorimetric facility with the windows facing
north. The double-hung prime window was made intentionally leaky. Nevertheless, heat flows due to
air infiltration were found to be small, and performance of the prime/storm combinations was
approximately what would be expected from calculations that neglect air infiltration. Prime/low-E
storm window combinations performed very similarly to the replacement window. Interestingly, solar
heat gain was not negligible, even in north-facing orientation.

Table 5. Thermal and Solar Heat Fiows During Tests
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Conclusions

[n tests under actual winter weather conditions of notili-facing prime/storm window eombinations in
comparison with 4 selective lov-E replacement window, we find that

» Infiltration docs not significantly degrade the expected performance. This was frae even though the
prime window was intertionally made moderately feaky, and (in one case) no special effort was made
10 seat the finterior) stonn window, Htwould certainly be trug i the imterior member of the
primedstorm combination were properly weatherstripped.

v The general performance patlern followed that cwu,tcd from calculations made neglecting

infiltration, athough dircel guantitative comparisons between the measurements and calculations
have net yet been completed (due to the difficulty of determining exterior convective conditions).

e The addition of low-E slorm windows (o the prime windaw provided performance very similar to thal
of the replacement window, and cxpested differences in performance were only deteciable throwgh a
sensitive fitling procedure (essentially, a fong-1erm averaging),

+  Solar heat gain was not negligible, even though only diffuse solar energy was incident on the
winaows,

* Klems, J.H., MEASURED WINTER PERFORMANCE OF STORM WINDOWS, Windows and Daylighting Group,
Building Technologies Department, Lawrence Berkeley National Laboratory, Berkeley, California 94720-8134;
hitp://www.parks.ca.cov/pages/ 10534/ iles/berkeley%20storm%20window%20research.ndf




STORM WINDOWS SAVE ENERGY:®

A team of researchers at Oak Ridge National Laboratory fitted two single-glazed, double-hung sash
windows with storm windows, but the assemblies in a simulated weather changer, and measured air
pressure and temperatures on both sides of each assembly for a period of 30 days. Both of the
windows were single-glazed and 40-50 years old. Window #1 was a single, double-hung unit with
three lights at the top half and one in the bottom. Window Two was a dual, double hung unit with

eight lights in each sash.

As shown in the figure below, energy flow was substantially reduced in both windows after the storm
windows were installed. The difference is in the air infiltration in Window #2 where the mulling joint
occurred. The study shows that heat loss decreased significantly as a result of storm window

installation.
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FIELD EVALUATION OF LOW-E STORM WINDOWS’

A field evaluation comparing the performance of low emittance (low-e) storm windows with both
standard clear storm windows and no storm windows was performed in a cold climate. Six homes
with single-pane windows were monitored over the period of one heating season. The homes were
monitored with no storm windows and with new storm windows. The storm windows installed on four
of the six homes included a hard coat, pyrolitic, low-e coating while the storm windows for the other
two homes had traditional clear glass. Overall heating load reduction due to the storm windows was
13% with the clear glass and 21% with the low-e windows. Simple paybacks for the addition of the
storm windows were 10 years for the clear glass and 4.5 years for the low-e storm windows.

Table 4. Storm Window Energy Savings
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EMBRACING ENERGY EFFICIENCY:®

The following table is included in an article written for Old House Journal. The concept of energy
payback or how long it takes to pay off your home improvement and get a return on the investment
is clarified in this table comparing the cost of different window improvements.
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