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Energy efficient windows:
what to look for
Traditionally, windows and doors have been a
weak energy link in home construction, often
accounting for 35 to 40 percent of a home’s heat
loss; but new technology has greatly improved the
energy efficiency of today’s products. The three
key elements of efficient windows are: the insulat-
ing quality of window materials, the air tightness
of the window assembly, and the proper installa-
tion techniques.

Look for the following options when you are win-
dow shopping:

Low U-value. The total unit U-value indicates the
efficiency of the entire window assembly. Total unit
U-value offers the best measure of efficiency for
windows. Look for a U-value of 0.35 or less when
shopping for windows. (For more information, see
sidebar “Understanding the Standards.”)

If this important measure of efficiency is not stat-
ed on window labels, ask the sales representative
for the product test data.

Multiple glazings. The more panes (or glazings),
the better the insulating quality of the window.
Most manufacturers use a combination of layers,
substituting thin plastic sheets for the internal

panes of glass. The result is a lighter weight win-
dow with the same insulating ability and clarity
of the all-glass versions.

Gas-filling. The air space between the glazings
adds to the window’s insulating quality. The effi-
ciency increases even more if the space is filled
with gas (such as argon or krypton) which is a
better insulator than air.

Low-e coatings. Adding a metallic coating on one
or more panes of glass (usually on inside layers)
lowers the window’s ability to transfer heat, there-
by saving energy. The term “low-e” is actually a
trade name indicating one of many low emissive
coatings. The difference between a hard or soft
coating is its durability and level of emissivity
(usually from 0.4 to 0.1); one type isn’t necessarily
better than the other. When you purchase a low-e
window, ask for the emissivity level and choose
the lowest number.

Insulating spacer. Recent studies show that the
material used to “space” the glazings affects a
window’s efficiency to some degree, but has a
greater impact on its tendency to have condensa-
tion problems. The traditional aluminum spacers
are excellent conductors, but terrible insulators, so
look for windows with non-metal, insulating spac-
ers instead. The primary benefit is reducing the
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Shopping for windows and doors can be confusing if you are not familiar with the new technology
available in today’s marketplace. This guide helps you understand your options and how your
choices can affect your comfort and energy costs. This guide also provides tips on installing and
repairing windows and doors, and it explains the terminology that will help you ask the right
questions before you make a purchase. Becoming an educated shopper will allow you to choose
the features your home needs, without paying for more than you need.



Door & Window
Recommendations

For windows:

U-value 
= 0.35 or less

Low-e rating 
= 0.2 or less

CFM =  0.1 or less

Shading coefficient 
= 0.5 to 0.3

For doors:

R-value = 8 or more

CFM = 0.2 or less
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Understanding the Standards

Shopping for windows and doors can be a bewil-
dering experience for the consumer unfamiliar
with the technology and the vocabulary.
Following is an explanation of the most common
terms and numbers used to describe the energy
efficiency of windows and doors.

R-value and U-value are the two common mea-
sures used to rate how well a specific material or
system resists or conducts heat flow. R-value
measures the resistance to heat flow. The higher
the number the better the insulating quality. In
general, R-value refers to the insulating quality of
a specific part of the door or window (e.g the
frame or center of glass).

U-value measures the ability of a material or
system to conduct the flow of heat. The lower the
number, the better its insulation ability. U-values
most often refer to the quality of the entire sys-
tem (the glass, the frame, the spacer combined).
Therefore, it is most valuable to compare U-val-
ues when shopping for windows. R-values are
most often used to compare doors since there are
fewer components.

Keep in mind that the higher the R-value the
better the insulating quality, and the lower the
U–value the better the insulating quality. For per-
spective, consider that a wall in a typical new
home in Minnesota has an insulating value of
approximately R-20, while a single pane of glass
has an insulating value of less than R-1. When
discussing R- or U-values with a salesperson, ask
the following questions:

• Does the stated R- or U-value apply to the
entire unit (including the window edge and
frame) or to the center of glass only?

• Are the U-values determined by National
Fenestration Rating Council (NFRC) standard?
If not, the numbers may not be as reliable.

Air infiltration rate is an important measure of
how well windows will protect the home from
unwanted heat loss (or gain). Air tightness is
measured in the number of “cubic feet of air per
minute” (cfm) that escapes through each square
foot of the window‘s “sash crack” under standard
conditions. A national standard test is used
whereby windows are subjected to the equivalent
of a 25 mile-per-hour wind. In this case, the
lower the cfm rating, the more air tight the win-
dow. This test does not measure the significant
amount of air leakage between the window
frame and the rough opening in the wall. Air
tightness in this area will depend on the quality
of installation and caulking or foam seal.

Emissivity describes how well the surface of the
glass radiates heat. The lower the emissivity, the
less heat is allowed to pass through and the bet-
ter the energy savings. Low-e coatings, which are
ultra thin layers of metallic compounds that are
applied to the surface of a pane of glass, are very
effective at reducing summer heat gain and win-
ter heat loss.

Shading coefficient measures a window’s ability
to reduce heat gain by blocking the heat produc-
ing rays. A high shading coefficient will allow
more sunlight, and warmth, into the house. A
low shading coefficient will block more sunlight
to reduce summer heat gain.

Scale of Common U-Values

1.1 0.6 0.5 0.4 0.3

single pane double-glazed double-glazed double-glazed triple-glazed
of glass aluminum frame clear glass, wood low-e wood low-e argon

w/ thermal break or vinyl frame or vinyl frame gas filled



likelihood of condensation at the edge of the glaz-
ing that can damage frames and sills, causing
more maintenance and expense.

Quality sashes and frames. Although not the
most important part of a window in terms of
energy efficiency, the sash and frame material
affects efficiency and is reflected in the total unit
U-value. The two important questions to ask are:
Is the material a good insulator? and how resis-
tant is it to expanding and contracting with
changes in temperature?

Solid steel and aluminum are the least effective
because, although durable, they are poor insula-
tors and tend to expand and contract more than
any other material. If you choose a window with a
metal frame, it is imperative that it have a quality
“thermal break” to combat heat loss. A thermal
break is a section of material - usually
polyurethane or wood - that is sandwiched
between the frame parts.

Wood is the traditional frame material because it
is a good insulator. Wood frames also expand and
contract less than most other materials, but
require more maintenance and are susceptible to
moisture damage. Wood components treated with
a preservative or clad with metal or vinyl offer
the benefits of low maintenance and higher insu-
lating value.

Vinyl frames are nearly maintenance free and are
similar to wood in insulating quality. However, if
you select vinyl windows, you should ask for a
guarantee against sun damage, peeling, warping,
or discoloration. Also, like metal, vinyl expands
and contracts with temperature changes.

Fiberglass frames, or vinyl with a core of fiber-
glass insulation, are new on the market and offer
high insulating quality as well as low susceptibili-
ty to expansion.

Quality weatherstripping is a major factor in
determining a window’s air tightness. Before pur-
chasing a window, check two important points: Is
the weatherstripping material durable and is it
easily replaceable? For instance, polyurethane,
neoprene, and EPDM rubber are durable because
they remain flexible under temperature extremes,
helping provide a tight seal demanded by our
northern climate. Second, since all weatherstrip-

ping will eventually show wear, it should be easi-
ly replaceable. Ask the sales representative to
show you how it can be removed and replaced.

Window installation
Quality installation is essential if you are to get
the full benefits of efficient windows. Even the
highest quality window will be greatly diminished
in energy efficiency if you allow heavy air infiltra-
tion between the rough framing and the window.
And simply stuffing fiberglass insulation into this
area is not adequate. We recommend the follow-
ing measures for eliminating the gap between the
rough opening and the window.

In new construction, make sure the builder sizes
the rough opening large enough to allow for
installing a good, airtight seal between the win-
dow frame and the rough opening. An installation
clearance of at least 3/4 inch is recommended. It
is critical to follow the manufacturer’s instructions.

If your home has a plastic air-vapor retarder, it
can be sealed to the window frame. If your home
does not have an air-vapor retarder, or if it cannot
be reached without removing part of the wall, the
gap between the window and rough opening can
be sealed with non-expanding foam, or with pre-
formed foam rods and sheathing tape.

Caution
Houses built before 1978
may contain lead-based

paint. The older a house is,
the more likely it is to have
high concentrations of lead

in paint. If you work on
windows that have painted
trim, you need to control
any dust and chips and
dispose of them safely.

Intact paint should not be
removed. Pregnant women
and small children should
stay away from the area

until it is cleaned.
Information on lead is
available from the MN
Department of Health,

651-215-0890.
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Figure 1
Sealed air space, double glazing, and insulating spacer are among the features of an energy efficient window.



Skylights
Skylights are popular

because of the extra light
and aesthetic appeal they

bring to the home.
Unfortunately, their roof
location makes them a

potential source of serious
moisture problems, air
leaks, and heat loss or

gain. Extra care must be
taken to install the skylight
so that it is sealed tightly
to the air-vapor retarder.
Also, in cases where the
skylight tunnels through
the attic, make sure the

builder insulates correctly -
- this may be forgotten!

Look for skylights with an
overall U-value of 0.6 or
less, double-glazing with

argon gas fill, a low-
emissive coating, and a

shading coefficient of 0.4
or less.

If you are planning new construction, find out
what technique your builder uses to ensure a tight
seal when installing windows and doors.

Storm windows and other options
Before multiple glazed windows became common,
storm windows were necessary to protect the typi-
cal single-pane prime window, to cut down on
drafts, and to add another layer of insulation dur-
ing the winter months. In newer homes, storms
may not be as critical, but for any home with sin-
gle-glazed prime windows, storms continue to be
absolutely essential.

Exterior storm windows can be either a “fixed
sash unit,” which is taken down in the summer
and replaced with fixed-sash screens, or the more
contemporary metal, wood, or vinyl combination
storm and screen which does not need to be
taken down and stored each season. When
installing combination storms, it is important to
set the window in a bead of long-life caulk (sili-
cone, butyl rubber, or polyurethane), but be sure
to leave weep holes in the caulk to allow mois-
ture to escape.

Interior storms may be suitable as a solution for
one or two problem windows (excessively leaky or
prone to condensation), but are not generally rec-
ommended for use throughout the house. They
can be effective if they are designed well and
installed very carefully, but poor design or installa-
tion can do more harm than good. Interior storms
can permit moisture to accumulate between the
interior storm and the prime window, creating
moisture damage and reduced visibility.

Plastic film can be used as a short-term solution
to augment or replace traditional storm windows.
It can be applied inside or out, depending on the
desired effect. On the outside it helps reduce air
infiltration, but it may frost over, reducing visibili-
ty as well as creating moisture problems between
the storm and the prime window. On the inside,
shrink-wrap plastic can help stop heat loss
through north-facing or other problem windows,
such as those with condensation problems. Shrink
wrap is not very durable, however, and it prevents
opening the window for quick ventilation.  

It is also important to remember that plastic film
can be too effective! Although it will reduce con-

densation on windows, it will also reduce or prac-
tically eliminate leakage at windows and patio
doors. As a consequence, less fresh air will come
into the living space, indoor air quality may be
compromised, and the safe operation of furnaces,
water heaters, and other fuel-burning appliances
may be affected.  Overall relative humidity of the
indoor air also will increase, leading to possible
moisture damage elsewhere in the home. Keep in
mind that if condensation occurs throughout the
house, or in certain large areas, you should treat
the source of the moisture problem rather than
treating the windows.

Window condensation:
causes and cures
Condensation is not necessarily an indication that
your windows are bad and need to be replaced.
Condensation will occur whenever the window
surface is cool enough to allow moisture in the air
to condense on it, which is why some condensa-
tion can be expected in the winter. Condensation
should be controlled as much as possible, howev-
er, since it can damage the window’s components.
For instance, moisture on the inside of the storm
window indicates that the prime window is allow-
ing air (carrying moisture) to leak out to the
storm window where it condenses. Stopping these
air leaks with caulking and weatherstripping will
stop the condensation and ultimately save your
windows. However, it is important to understand
that condensation on windows can occur for a
number of reasons. Before you replace your win-
dows, call the Energy Information Center for
advice.

Improving your existing windows
If you are looking for ways to improve the perfor-
mance of your existing windows, significant energy
savings can be achieved simply by caulking, weath-
erstripping, replacing a sash, or re-glazing old win-
dows. (See “Combustion Air Caution” sidebar.)

Installing weatherstripping. Loose fitting windows
are a major source of air leaks. Installing weather-
stripping closes the gaps between the window sash
and frame on vertically and horizontally sliding
windows and casement windows. The area where
the two sashes meet in the center of a double hung
(vertically sliding) window also should be weather-
stripped. A basic rule is to use weatherstripping in
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junctures of surfaces that move or slide together
and to use caulk on the non-moving parts.

Applying caulk on the inside, where the window
frame meets the wall, seals another potential
source of air leaks. Caulk can also be applied
between the frame and sash on permanent non-
sliding sections. Although exterior caulking is
important for weatherproofing, it does little to save
energy. (Tip: If you have a newer home with vinyl
or aluminum siding, exterior foam caulk is the
only kind that will stick.) Interior caulking at win-
dow and door penetrations, on the other hand, can
have a major effect on energy use and household
comfort. (Call the Energy Information Center for
more details on caulking and weatherstripping.)

Replacing sashes or reglazing a window are
alternatives to replacing an entire window. Make
sure to choose a sash material with a high insu-
lating value and gas filled glazings with a low
emissive coating. For window repair, check with
lumber yards that provide millwork services.

Other energy saving window
treatments
Outdoor awnings. Another technique to enhance
summertime cooling is to install outdoor awnings,
which can reduce heat gain through the window
by as much as 90 percent while still letting in
light. It is important, however, to size them cor-
rectly so they will not interfere with winter solar
heat gain.

Follow this rule of thumb to determine how far
the overhang should extend out from the window:
At 44° latitude (southern Minnesota) divide the
height of the window (in inches) by 2.7. For
instance, if your window is 3 feet high, the
awning should extend 13 inches out (36 inches ÷
2.7 = 13.3). In northern Minnesota, at 48° latitude,
divide the window height by 2.2.

Indoor window coverings can also reduce solar
gain in the summer. However, specially designed
energy efficient window coverings are not consid-
ered as important for saving energy in the winter
as they were a few years ago, so this is no longer
a suggested technique. Also, any window or frame
damage that occurs because of applied window
coverings (including interior storms) can void any
warranty on your windows.
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Figure 2
Above: terrace-style doors allow less air leakage than sliding patio doors.

When window condensation occurs

Outdoor temperature (F°) 30° 20° 10° 0° -10°

Indoor humidity (%) at
which condensation occurs (Average indoor humidity = 30 to 35%)

*Insulated glass - double
center of glass 57% 50% 44% 39% 35%
edge of glass 47% 39% 33% 22% 17%

*Insulated glass - double, low-
e w/argon
center of glass 74% 70% 65% 61% 57%
edge of glass 50% 43% 36% 30% 26%

* Assumptions: wood frame, aluminum spacer, 3/8” air space, emissivity of .08

From: Patrick Huelman and Timothy Larson, “Performance of Window Systems in
Cold Climates; “ Building Solutions 1993 EEBA/NESEA Conference, Vol.1, Energy
Efficient Building Association, Wausau, WI, 1993.



You can purchase windows with a built-in shading
effect (similar to sunglasses for your house) that
selectively blocks the ultraviolet and infrared rays,
while allowing the visible light to pass through.
The level of “tint” or degree of shading is referred
to as “shading coefficient” and should not be con-
fused with low emissive coatings, which block all
wave lengths of light equally. The lower the shad-
ing coefficient, the greater the shading effect. A
coefficient of 0.5 to 0.3 is the recommended range
of shading for residential windows, placing the low
factor (0.3) windows on the east and west sides to
keep out the summer sun, and the high factor (0.5)
windows on the north and south side. Ordering the
right shading coefficient for each window may be
expensive, but if you are committed to energy sav-
ing, this option may be worth considering.

Energy efficient doors:
what to look for
Today’s market offers a wide range of handsome
doors that are significantly more energy efficient
than old style doors. As with windows, it is the
insulating quality (expressed in U-value), air tight-
ness, and installation that are the principal factors
affecting energy efficiency. Look for the following
features when shopping for doors.

Insulation-filled steel doors provide much high-
er R-values than doors without an insulated core.
The most common door of this type has a steel
face and is filled with polyurethane insulating
foam. To understand its efficiency, consider that a
typical wood panel door has a U-value of about
0.5, while an insulated steel door can have a value
as low as 0.17.

Insulated fiberglass doors offer the advantages
of insulated steel doors and have an appearance
similar to wood. They are paintable and stainable
and do not readily expand or contract in response
to temperature and moisture changes. Some of
these doors have U-values as low as 0.17.

Glass patio doors have developed a bad reputa-
tion as energy wasters based on the old style alu-
minum frame, double-panel sliding door. A
number of improvements have been made, how-
ever, to significantly increase their energy efficien-
cy. These include low-emissive coated, double
glazed doors with gas filling. Another attractive
energy efficient option is the terrace or atrium
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Figure 3
Different types of weatherstrip material are available for specific parts of a window. (A) Use V-strip at the “meet-
ing rail” of a double-hung window; (B) Use self-stick adhesive backed foam at the bottom of the sash; (C)
Removable rope caulk makes a good weatherstrip at the top sash; (D) Attach tubular weatherstrip to the side
frame to help stop air leakage through the sash.

Figure 4
Apply caulk to stop air leaks at seams around the window frame.



style door with one fixed panel and the other
panel on hinges. (See Figure 2.) Air infiltration is
much reduced with this type of door compared to
a sliding door. Many are available with a U-value
of less than 0.37.

Weatherstripping is extremely important in pre-
venting air infiltration around doors. Magnetic
weatherstripping is commonly used on steel doors
to provide a tight seal. The threshold or door bot-
tom, a critical spot, should be made of material
that is flexible enough to conform to different
clearances and to tolerate extreme temperature
changes and wear. Since door weatherstripping is
vulnerable to damage, it should also be easy to
replace, so ask your sales representative to
demonstrate how to remove and apply weather-
stripping. (For more information, call the Energy
Information Center.)

Proper installation is as important for doors as it
is for windows. Follow the same recommenda-
tions listed under window installation to ensure
that the door fits snugly into the rough opening.
Seal any existing gaps between the door frame
and the wall with caulk.

Storm doors can be an attractive addition to your
home while they provide additional insulation
value, reduce air infiltration and protect your
prime door from the weather. Storm doors are not
absolutely necessary if your prime door is steel or
fiberglass and has an insulating core. However, if
your prime door is made of wood, a storm door is
essential. Some storm doors come equipped with
screens to allow for summer-time ventilation.

Combustion Air
Caution

Whenever you caulk
around windows or take

other steps to reduce air
leakage, it is important to
make sure your furnace,
water heater, and  other
fuel-burning appliances

have sufficient combustion
air. If they don’t,

backdrafting of carbon
monoxide and other gases
into the home could occur.

For information on
combustion air, how to test
for problems, and how to
install a combustion air
supply, call the Energy

Information Center and ask
for a copy of the

Combustion Air guide.
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