


What to Look for When Selecting  
Energy Efficient Windows 

Would you willingly toss 20 to 30 percent of your energy dollars out the 
window? Not likely. On the other hand, in Asheville, NC, that's how much of 
a typical home's heating and cooling is lost through its windows and doors.  

 

To put that in perspective - the amount of energy lost through doors and 
windows in the U.S. every year is roughly equivalent to all the energy we get 
from the oil carried by the Alaska pipeline!  

 

Since windows outnumber doors in most buildings, they deserve the most 
attention.   With some of the new technology that has been introduced in the 
last decade, Replacing your windows can have an immediate and dramatic 
impact on your homes energy efficiency and reduce your monthly heating 
and cooling bills.   

 

Over the past 10 to 20 years, windows have become increasingly more 
sophisticated, using new materials with more energy-efficient properties. 
Single-pane glass has been replaced by double, and triple panes, with 
insulating materials separating the layers. Inert gasses have been pumped 
in between the panes, adding to the window's insulating properties. Even 
the glass itself has been coated to reflect heat.  

 

How Energy Flows 

To appreciate the improvement in today's windows, it is helpful to 
understand three ways that energy can flow through them.  

 

I. Ventilation and Infiltration 

Well-placed windows allow for natural ventilation, which can significantly 
reduce cooling costs in the summer. But infiltration - unplanned air leakage 
through a window's joints, cracks, frames and sashes - can account for as 
much as 15 percent of a home's heating and cooling losses. It can make a 
home much less comfortable and more costly to operate.   Window Weather 
stripping is a vital component to stop air infiltration.  The more weather 
stripping the better.  However, make sure it’s manufactured and designed 
into the window that ensures it is securely fastened and will not easily pull 
out.  



In any home window openings vary from opening to opening even if it has 

the same size window in it.  Custom fit windows are purchased by size in 2” 

intervals.  Installers will use frame expanders to make up the difference 

leaving significant un-insulated areas around the perimeter of the window.   

This option is chosen by installers because windows are off the shelf and 

usually cheaper.   Custom made windows are just that.  Made to precisely fit 

the specific opening usually with about 1/8” to 1/4" gap around the window.  

Low expanding foam should then be sprayed into the gap to completely seal 

the air space.   

 

The overall quality of the window can affect infiltration - some windows are 

simply built better than others.  Look closely at the sample,  move the 

window sashes up and down and how well the window seals in the locked 

position.   If the windows are sloppy in operation they probably will have 

significant air infiltration.  Common sense judgment works here. 

 

KEY Questions:   

1. Do installers use low expanding foam between the old frame 

                   and new one?   

2. Do installers properly caulk both sides of the frame?  

3. Are the windows custom made or custom fit?  

4. How much weather stripping is designed into the window and        

 the quality of that weather stripping?  

5. How do the sashes perform up, down, and tilting in?  Pay 

 particular attention to quality of air sealing. 

6. Besides the window lock that you use, is there a sash wide 

 interlock that automatically pulls the two sashes tight when 

 closed? 

 



II. Glass Performance 

When there is a difference between inside and outside temperatures, heat 
transfers through a window. It's lost to the outside during the heating season 
and is gained from the outside during the cooling season.  

 

A window's thermal performance - which can be measured at the center of 
glass, the edge of glass and the frame - is rated with a U-value, its overall 
ability to resist heat flow.  

Have you ever tried to drink hot coffee from a drinking glass? If so, you 
know that glass is a very good heat conductor. The outside of the container 
can quickly become too hot to hold. Using two layers of glass with an air 
space between dramatically cuts the heat flow.  

 

Single-pane windows can act like that drinking glass, conducting heat to the 
outside. Dual-pane windows, with a 1/2 inch to 1 inch air space between 
sheets of glass, will cut down the flow of heat.  If you replace the air 
between the panes with an inert argon gas, the window will transfer even 
less heat and be even more efficient.   The wider the space between the 
glass the more argon gas and the higher the insulating value. 

 

Low emissivity (low-E) coatings can help to decrease the U-value rating; the 
lower the U-value, the more efficient the window becomes.   Minimum U-
Value should be at .30 or lower.  A low-E coating is a microscopically thin 
layer of metal or metal oxide deposited on window glass.   It can be installed 
on one or both pieces of glass. 

 

Here’s How It Works

 

Low E glass filters long wave 

radiation from the sun. This 

reduces solar heat gain from the 

summer sun, helping to keep your 

home cooler.  The low E coated 

glass blocks unwanted ultraviolet 

radiation (protecting fabrics, 

furniture, and rugs) and reflects 

away the long-wave infrared 

radiation that can add heat to the 

inside of your home. 

 



Low E glass takes on a new 

responsibility in winter months.  It 

lets warm short wave solar rays 

into your home for natural warmth.  

  

In cold weather, the heat inside 

moves toward your cooler windows 

but the Low E coating acts like a 

mirror, reflecting it back inside to 

help save you money! 

The amount of heat from direct sunlight through a window is measured as 

Solar Heat Gain Coefficient (SHGC). The lower the coefficient, the less solar 

heat comes through the window.  Minimum SHGC should be .30 or lower. 

 

Consider a window's orientation to the sun before selecting window glass 

packages.   East and west facing windows should have low SHGCs, since 

they get direct morning , mid-day and late afternoon sun and are 

responsible for most of the solar heat gain during summer.   South facing 

windows gain the most beneficial heat in winter, so their Solar Heat Gain 

Coefficients could be higher and therefore allow more heat gain. If these 

windows are properly shaded - say, by deciduous trees - they will allow little 

heat gain in summer.   Solar Heat Gain Coefficients for north windows can 

also be higher, since they get little direct sun and do not contribute much 

heat any time of the year.  

 

Key Questions: 

1.      What is the distance between the 2 pieces of glass for maximum 

 argon gas? 

2. What are the U-value and SHGC values for the window? 

3. How many coatings of Low E are available?  

4. Can I order different glass U and SHGC values for different 

 areas of my home depending on sun exposure? 

 



III. Window Frames 

 

Before dual-pane windows, the material used for window frames was not of 

great concern, since a single pane of glass conducts heat about the same 

as a solid aluminum frame. With more efficient glazing, however, new 

materials and new designs were used to make window frames themselves 

less conductive. Today, wood, fiberglass, vinyl or vinyl-clad wood window 

frames will generally perform better and provide more comfort than metal 

frame windows that do not have a thermal break - a piece of non-conductive 

material sandwiched between the metal parts to cut down the flow of heat.    

 

Wood and Fiberglass frames provide No insulating value or design to 

improve energy efficiency.   Good vinyl window frames are designed to help 

reduce conduction of heat or cold.  Better vinyl windows will design a 

network of insulating chambers, called compartmentalization, to restrict flow 

of hot or cold weather.  In addition, vinyl window frames that have insulating 

foam inside the frame provide another layer of efficiency.  
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The strength of a frame can also impact the performance.   

Cheap thin frames can sag or bow increasing the chance of the 

window sash not working or sealing properly and increase the 

chance of glass seal failure.    A window with more vinyl and 

more structural I-beams designed inside the frame will be 

stronger.   

One other major area where strength needs to be is at the 

meeting rail.   The meeting rail is simply where the top and 

lower sash meet.   On a double hung window,  it is where you 

lock and unlock the window.  That point can bear a lot of weight 

from the glass.  If the frame around the glass is hollow, it can 

bow which will cause a seal failure.  If you have ever seen a 

fogged window that is what has happened.   To prevent that,  

look for reinforcement in this area.  You should have metal or, 

even better, the strength of fiberglass running through that area 

to provide the necessary support. 

Key Questions: 

1.   Can I see a corner section of the window to determine   

compartmentalization, designed I-beams for strength, and 

Insulating foam inside the frame? 

2.    Does the window have metal or fiberglass support at the            

meeting rail? 

Bowing 


