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Quick Facts 
An energy-efficient window system has a 

relatively high R-value, an air-tight 
seal and a vapor barrier (if an insulat-
ing device is mounted on the interior 
of the window). 

Conventional window treatments may be 
modified to be more energy efficient 
by a number of cost effective methods. 

The simple opaque roll shade is the most 
cost effective conventional window 
treatment. 

How energy efficient a treatment needs to 
be will depend on individual or family 
perspective of energy and dollar 
savings; the size, number and orienta-
tion of windows to be treated; and the 
existing and potential total window 
system's effectiveness. 

1 
Energy-conserving 

window systems: 
making conventional 

treatments more efficient 

On cold winter days, one of the coldest places 
in most homes is next to a window. There are three 
reasons for this. The first is that glass is a rapid 
conductor of heat. Heat passes out of a house 
through windows faster than through any other 
building component. The second reason it is often 
cold next to windows is a process called 
infiltration. Infiltration refers to the leakage of 
air around movable portions of the window. 

The third reason that windows are colder is 
that your body radiates some of its heat to the cold 
window. This radiant heat loss takes place even if 
you are not actually touching the glass. 

Window Systems 
As consumers have become more aware of the 

potential heat loss/gain through windows, the 
"state of the art" has become somewhat more 
sophisticated. Recognition is now given to the 
total window "system." Though some people use 
the terms synonymously, window "treatment" 
and window "system" are not the same. 

"Treatment" refers to a method or technique 
of controlling specific functions of a window. 
Draper ies , bl inds and shutters, whether 
conventional or modified to be more energy 
efficient, as well as storm windows and most 
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types of movable insulation are examples of 
"treatments." 

A window "system" is a total unit concept, in 
which all parts of the system are considered for 
their contribution to reducing heat gain/loss 
through the window. For example, a well-sealed, 
insulated drapery having a vapor barrier, the 
window frame and glass, and the add-on storm 
window would comprise a window system." 

An energy-efficient window system has: 
1. a relatively high R-value, when R-

values of all components are added 
together. (Currently a total R-value of 
approximately 6 would be considered 
relatively high; higher R-values are 
possible but may not be cost effective.) 

2. an air-tight seal. (In most instances, 
there will be several air-tight seals such as 
between the interior treatment and the 
window frame as well as between an add-on 
storm window and the window frame. The 
dead-air captured between the components 
serves an insulating function.) 

3. a vapor barrier if an insulating device 
is mounted on the interior of an existing 
window. (This prevents moisture in the 
warm indoor air from passing through the 
insulation and condensing on the window 
glass and/or in the insulating product 
itself. When exterior storm windows are 
used exc lusive ly , small vent i lat ing 
openings, called "weep holes," may 
provide sufficient circulation to prevent 
condensation with little loss in efficiency.) 

In deciding the most cost effective approach 
for your home's windows, first consider whether 
there is proper caulking and weatherstripping on 
all joints and cracks around the windows. This is 
a very cost effective measure. Once this is ac-
complished, consider the additional costs 
required to modify the treatment to make it 
energy efficient. The cumulative R-value of the 
total system is what's important. The chances are 
that you can improve your existing interior 
window treatments—making them and your 
window system more energy efficient. 
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Conventional Treatments 
There are many new insulative products on 

the market for interior window treatments. 
However, many consumers need and/or want to 
utilize the more traditional or conventional 
treatments such as draperies, shades, shutters 
and blinds. And, in many cases, they want these 
treatments to be energy efficient. 

For some treatments, the modifications 
required to make them energy efficient are not 
cost effective. For others, the required changes are 
slight and may be both cost effective and energy 
efficient. The following information on draperies, 
roll shades, shutters and Venetian blinds may be 
helpful in selecting and/or modifying such 
treatments. 

Draperies 
The most common window treatment today is 

the pinch- or French-pleated traverse drawn 
drapery. Some consumers still believe that 
simply by closing their draperies or curtains at 
night they are conserving energy. However, the 
closing of unsealed draperies may actually 
increase window heat loss in winter. Since the 
draperies stand away from the wall, and are not 
sealed at the top nor the sides, air leaks are 
created. When draperies are closed, the layer of 
air between the draperies and the window 
becomes cooler than the room air. Because this 
cooler air is not trapped and does not remain 
behind the draperies, it drops to the floor level and 
pulls warm air in at the top. The result is a 
cascading effect that may actually pull air past 
the window faster than if the draperies remained 
open. The net effect may be more heat loss 
through the window glass and the feeling of a 
draft created by the cool air current. 

To make draperies more energy efficient, they 
should: 

« be constructed of a tightly woven fabric; 
• be sealed along all edges and have a large 

center overlap: and 
• if made of insulative materials, contain a 

vapor barrier. 

Several studies have shown that fabric 
weight and fiber content have little, if any, 
appreciable bearing on the thermal qualities of a 
window treatment. However, the construction of 
the woven fabric is important. The denser the 
weave, the more resistant the fabric is to air 
penetration. 

Linings can be used to improve the density of 
the drapery and to create additional pockets of air 

that act as insulators. Draperies containing a 
layer of tightly woven fabric and a lining are the 
most effective in reducing heat loss. Self-lined or 
laminated draperies are somewhat less effective. 
Either are better than an unlined drapery. 

In testing lining fabrics, one study found that 
the traditional linings made of 100 percent cotton 
sateen or milium were more energy efficient than 
either a 100 percent cotton fabric or a 50/50 
polyester and cotton heavy suede, both of which 
were advertised for their energy-saving qualities. 
In areas where heat gain is more of a problem than 
heat loss, light-colored or reflective backed 
linings should be used to lessen the amount of 
heat passed through the treatment. 

Insulative linings may further increase the 
effectiveness of draperies. These may be made 
from insulative battings such as the types used 
for quilts, jackets and sleeping bags. As a liner 
they may have grommets or buttonholes at the top 
that make it possible to slip it over the drapery 
hooks. Bulky liners often are hung from a 
separate rod. Other insulative liners may consist 
of a plastic or metallized sheet that serves mainly 
as a barrier to air and moisture. In addition, 
linings inhibit fading and fabric deterioration 
caused by exposure to sunlight. 

Draperies should be sealed along all edges if 
they are to prevent air circulating between the 
room and the window glass. The distance that the 
rod projects from the wall should be reduced as 
much as possible. This can be done by adjusting 
or cutting the hardware. Side edges should be 
sealed to the wall or window frame using tacks or 
a narrow strip of wood or cardboard and small 
nails. 

Continuous sealing of the top edge is difficult 
to achieve because of distance between the 
drapery and the wall and the necessary movement 
of drapery fabric along the traverse rod. 
Positioning the drapery close to the ceiling or the 
use of a closed-top cornice or valance will reduce 
air movement. The use of a frame (or lambrequin) 
surrounding the window is the same principle as 
the closed-top cornice or valance and sealed 
edges. 

The fullness of the draperies at the bottom 
makes adequate sealing impossible: however, it 
can be improved by extending the draperies down 
in contact with the floor or window sill. With sill-
length draperies, the lining can be attached to the 
underside of the sill with velcro or magnetic tape. 
If buying a drapery liner, a flat, not pinch-pleated 
one, will make attachment easier. 

Draperies should be adjusted at the center 
such that a large overlap of the two panels occurs 
when closed. Methods suggested for "sealing" 
this overlap such as magnets, velcro or pins 

materials and are relatively well sealed, the use 
of a vapor barrier is advised. As warm room air 
passes through an insulating device with no 

moisture barrier, it is cooled and moisture 
previously held in suspension drops out. This 
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treatment and condense on the glass; it can 
condense within the insulating treatment; and it 
can pass through cracks around the covering and 
window. 

Severe condensation, over time, can rot 
window frames and cause damage to the 
insulating product, decreasing its insulating 
capacity. An effective moisture barrier, therefore, 
is an essential component of an insulating 
window treatment. Examples of moisture barriers 
include non-permeable mater ia ls such as 
polyethylene (4 mil and thicker), other plastics 
such as Mylar (polyester) or aluminum foil. The 
moisture barrier is mounted on the room side of 
the insulating product. And, it must be continuous 
from edge to edge and top to bottom of the 
treatment. 

The condensation problem is most evident 
with non-operable treatments—those left in place 
over the window for the heating season or long 
periods of time. Daily temperature cycles wil l 
cause moisture accumulation behind the product 
where continual frosting at night and melting 
during the day may damage the window frame. 
Operable treatments, opened and closed daily, 
allow the moisture to evaporate into the room, 
minimizing the problem. 

The use of double draperies—two layers of 
draperies each on its own rod, or draperies and 
liners on separate rods further improves the 
thermal per formance of the treatment if 
constructed and installed as indicated above. 

Draperies should be installed so conditioned 
air blows on the room side of the drapery and not 
between the drapery and the window. Where the 
air register is directly above or below, retrofit 
deflectors are available that divert the air into the 
room rather than up or down the window surface. 

To maximize the amount of incoming 
sunlight, drapery rods should extend a sufficient 
distance beyond either side of the window to 
permit the draperies to stack clear of the window 
opening. 

Cost Effectiveness 
Using the methods described above, minor 

energy savings can be achieved for draperies. In 
control led laboratory studies at Cornel l 
University, sealed draperies covering single-
glazed windows yielded an R-value of 1.35, 
including the effect of the single-glazed window. 
As a result of the low R-value of this type of 
window system, the selection of draperies is not a 
good choice as an energy-efficient window 
treatment. Consumers should spend the least 
amount of money possible in either the selection 
or modification of draperies if their primary 
purpose is a means of reducing heat loss through 
windows. 

Using present energy costs in Colorado and a 
simple payback calculation, spending $15 for the 
purchase or modification of a sealed drapery 
covering a 3 x 5-foot (.9 x i.5-meter) window yields 
a payback of: 4.7 years for a home heated with 
natural gas, 2.4 years for a home heated with LP 
gas, and 1.7 years for a home heated with 
electricity. 

Roll Shades 
Roll shades are a common window treatment 

used alone or in combination with other types of 
window treatments. If made of nonpermeable 
material and mounted correctly, roll shades are 
the most e f f ec t i ve convent ional window 
treatment. 

Table 1: Colors and opacity in relationship to 
sunlight. 
Characteristic Transmitted Reflected Absorbed 

Light-color, translucent 25% 60% 15% 

White, opaque 0% 80% 20% 

Dark, opaque 0% 12% 88% 

Heat gain into the house from direct sunlight 
during summer months can be reduced by 
lowering the shade to reflect heat back out the 
window glass. A s shown in Table 1, the color of 
the shade facing the exterior influences the 
amount of sun (and heat) reflected back out the 
window as well as the amount of sun (and heat) 
absorbed by the shade. As less sunlight is 
absorbed by the shade, less heat is dissipated into 
the room by radiation to room surfaces and by 
convection of room air. A white, opaque shade is 
the best choice of conventional roll shades for 
reducing heat gain since it reflects more sun back 
out the window. New reflective-backed shade 
fabrics also may be available. These usually have 
a backing of such material as aluminum, and are 
more effective in reducing heat gain than the 
conventional-type roll shade. 

Heat loss of warm air from the house can be 
reduced by lowering the shade to create a blanket 
of air between the shade and the window glass. 
Providing that the shade is made of nonpermeable 
material, warm room air cannot pass through the 
shade. However, unless the shade is sealed along 
all four edges, there wil l be some loss of warmed 
room air around the perimeter of the shade. 

The material from which the shade is made 
and its method of installation effect its ability to 
reduce heat loss. A s indicated in Table 2, research 
shows that the most effective is the common vinyl-
coated opaque cotton shade mounted within the 
window frame. 
Table 2: Reduction in heat loss through windows. 

Mounted inside Mounted outside 
window frame window frame 

31.5% 15.1% Vinyl-coated opaque 
cotton shade 

Vinyl-coated translucent 26.2% 
cotton shade 

Al l -v inyl shade 24.8% 

16.2% 

13.1% 

The shade should be mounted as close to the 
window glass as possible without actually 
touching the glass. This results in a clearance of 
about one inch (2.5 centimeters) between the 
shade and the glass. Clearances between the 
shade and the window frame should not exceed 1/4" 
(.6 cm) along the vertical sides and 1/2" (1.3 cm) at 
the top. (Mounting the shade on the outside of the 
window frame often results in a clearance of about 
3 1/2 inches — 8.9 cm — reducing the effectiveness 
by about one-half, see Table 2.) As with draperies, 



the shade must cover the window glass from top to 
bottom to be effective. When the shade is fully 
drawn, the bottom edge should rest firmly on the 
window sill. 

A continuous strip of flexible plastic (such as 
V-strip from 3M Company) can be installed to seal 
the top edge. It rests against the shade material as 
the shade rolls and unrolls (see Figure 1). Small 
weights (such as drapery weights) can be added to 
the bottom edge of the shade. This helps the shade 
to rest securely on the window sill. A continuous 
strip of closed-cell, self-adhesive foam also can be 
added to the bottom of the shade for a more secure 
closure. If no window sill exists, the strip can be 
attached to the back of the bottom edge along with 
Velcro tabs to secure the bottom of the shade 
against the window frame (see Figure 2). 

V-strip 

Ro l l e r shade 

Sill 

Figure 1. 

F o a m -
Ro l l e r s h a d e -

Figure 2. 

In order to improve thermal performance, all 
four edges of the shade need to be sealed. Because 
the shade must be able to operate freely, sealing 
the vertical edges or sides of the shade is the most 
difficult. A track consisting of grooves attached to 
the window frame in which the shade rides up and 
down freely appears to be the best method of 
sealing. However, at present, commercially made 
tracks are not readily available. Using plastic or 
wood for construction, they could be made but 
would not be cost effective. 

Cost Effectiveness 
The simple opaque roll shade is the most cost 

e f fect ive conventional window treatment. 
Though the R-value is low, so is the cost, and the 
payback is fast. An unsealed roll shade properly 
mounted inside a window frame has an 
approximately R-value of 1.4; a, sealed shade 
about 1.7. At present the costs to seal the edges 
may not justify the savings in dollars and energy. 

Using calculation methods similar to those 
described under Draperies, a tightly fitted roll 
shade, with 1/4" (.6 cm) edge gap, costing $4, 
yielded a payback of: 1.4 years for a home heated 

LP gas, and .5 years for a home heated with 

Louvered shutters are available with either 
fixed or operable louvers. Operable louvers can 
be useful in controlling the direction of light 
admitted into a room and to some extent the 
amount of air. Fabric panel shutters can control 
the quantity of light admitted, depending upon the 
density of the fabric. 

However, both types of shutters are prone to 
air leakage. Numerous gaps exist between the 
operable louvers. In the fabric panel shutters, 
gaps exist between the fabric and the panel itself. 
In both types, gaps exist between the shutter and 
mounting strip, and the mounting strip and the 
wall or window frame. Neither type is sealed at 
the top or bottom. 

Cost Effectiveness 
Louvered shutters have an approximate 11-

value between 1.4 and 1.8 including the single 
pane window. An approximate R-value is not 
available for the fabric panel shutter. Because of 
the costs of either type of shutter and their 
inability to create an air-tight treatment, neither 
should be considered energy efficient nor cost 
effective. 

If an energy-efficient window system is 
sought, another treatment in place of or in 
conjunction with louvered or fabric panel 
shutters will need to be used. 

Venetian Blinds 
Available in a wide variety of colors with 

either horizontal or vertical, narrow or wide slats, 
Venetian blinds have regained popularity as a 
window treatment. 

Venetian blinds offer good directional light 
and privacy control. The slats can be adjusted to 
block all direct sunlight while admitting diffuse 
daylight. With a light colored ceiling, the slats 
even can be tilted to reflect part of the direct 
sunlight up to the ceiling where it can be reflected 
back down to work surfaces. The amount of light 
transmitted to the work surface is greatly 
reduced, but glare is eliminated. 

Venetian blinds are more beneficial in 
reducing heat gain than heat loss. By reflecting 
direct sunlight back out the window, venetian 
blinds may reduce heat gain by 25 to 50 percent 
depending upon the color and angle of the slats. 

Like louvered and fabric panel shutters. 
Venetian blinds are not effective in reducing heat 
loss. The numerous gaps between the slats, the 
lack of edge seals, and the fact that most blinds are 

made of highly conductive metals, all contribute 
to the heat loss process. Venetian blinds reduce 
heat loss by about only 11-13 percent; their R-
value is about 1.2 including the single pane 
window. 

Attempts to modify Venetian blinds to make 
them more effective in reducing heat loss have not 

proven successful. Because of their inefficiency 
in reducing heat loss, the simple payback period 

exceeds their expected lifespan. And, in areas 
where heat gain is more of a problem than heat 

loss, exterior shading devices probably would be 
more cost effective. 


