Efficient Windows: A Key Component of a Green Home
by Gretel Hakanson


“Cash for Caulkers,” is Obama’s new version of “cash for clunkers,” but for weatherization. The program would reimburse homeowners for energy efficiency projects. The legislation is still in process but the program is projected to offer homeowners a 50 percent rebate on both the cost of equipment and installation, up to $12,000. 
Reimbursements for new windows are expected to be included in the plan. After insulation, windows are the most important factor in determining the energy efficiency of a home, according to the U.S. Green Building Council. 

Chad Waits, president of Net Zero Solar, replaced the windows in his home in April of 2007 and estimates that his heating costs decreased about 30 percent. The 1950s-era brick home is located in Jefferson Park and Waits hired Triple Pane Systems for the job, which cost approximately $8,000.  

“I was aware of inefficiencies of the house when I bought it and knew right away that I wanted to replace the windows,” says Waits. “Obviously, the windows are efficient, eliminate drafts and heat transfer through glass. Actually the temperature of glass on inside of house is the same as the temperature inside the house. There is no radiative heat loss or gain through the glass so the outdoor ambient temperature does not affect the temperature inside the house.”

In addition to energy efficiency, replacing windows will also improve the home’s comfort. Window replacement can reduce drafts and help the house maintain a constant temperature throughout. However, most people who replace their windows are surprised by the silence. 

“The thing that we noticed first was the sound factor. Our house is close to Grant and Park and those single pane windows were like a piece of paper as far as keeping the sound out.”

Window Technology

Jared Wright is a design specialist with Open Enclose, a window and door provider and installer in Tucson. Wright believes that the low-emissivity (low-e) coating on the glass is the most important part of the window. The glass is responsible for more of a window’s efficiency than the framing, according to Wright. 

“The best to describe low-e is that it’s a thin sheet of metal that’s baked into the inner workings of glass. Low-e 366, the most common type used, allows 66 percent of light to transmit in but it keeps UVA and UV light out. The low-e coating is responsible for more than 60 percent of the efficiency of the window,” says Wright.

Low-e coatings are designed for high solar gain, moderate solar gain, or low solar gain and the pane on which the coating is applied varies depending on whether you want to keep heat inside or keep it out. To keep the sun's heat out of the house (for hot climates), the low-e coating should be applied to the outside pane of glass. To keep heat inside the house (typical of cold climates), the low-e coating should be applied to the inside pane of glass.

Most residential windows on the market today are either dual-pane or triple-pane. “The biggest benefit with triple pane over double pane is the sound transmission class (STC) rating. If you live near an airport, railroad or noisy intersection, then it might be something to consider. With the initial cost of triple pane windows, you will not see a return on your investment for a span of 20 or 30 years because the annual savings from the efficiency gain will be minimal,” says Wright. 

Between each pane is a spacer, usually constructed from aluminum or stainless steel. “If you see a film in between the two panes of glass, it’s usually because the seal has failed, creating moisture. You see that a lot in Tucson because of the extreme temperatures here. Because of all of the expansion and contraction over time, the aluminum contracts and expands a lot more causing the seal to fail and that’s how you get the moisture in there,” says Wright.

When purchasing new windows, the biggest decision a buyer will have to make is the framing material. There are four common options (from least to most expensive): aluminum, vinyl, fiberglass, and wood-clad.

Usually least expensive are aluminum windows. Wright doesn’t recommend aluminum windows for Tucson’s climate because of the heat-conducting properties of aluminum making them much less efficient than other options. 

The next step up from aluminum is vinyl. Vinyl doesn’t conduct heat but it has potential to expand and contract in response to temperature changes. Each window manufacturer uses a different plastic resin composite so some vinyl windows expand and contact less or not all and therefore are more durable than others. “I do recommend vinyl but it depends on the manufacturer. Vinyl does well here because it doesn’t transfer heat inside and it qualifies for the tax credit,” says Wright.

Fiberglass, though more expensive than aluminum and vinyl, is another good framing option for Tucson’s climate. “The fiberglass that we sell is 9 times more durable than conventional vinyl and 2 times more durable than conventional aluminum. We call it a hybrid product because it has the durability of aluminum and the efficiency of vinyl,” says Wright.

From there you have wood-clad. A wood-clad window has wood framing on the inside and aluminum on the outside, which provides durability. The interior framing usually gains high marks for appearance and there are lots of different wood options such as pine, alder, cherry, etc.

“Thermal break” is another window technology term. A thermal break is often seen with aluminum windows (including wood-clad with aluminum exterior) and is intended to stop the flow of heat.  Usually vinyl, or some other poor heat conducting material, is placed between the highly conductive aluminum on the exterior of the window and the interior framing material to prevent heat gain (or loss).

Federal Tax Rebate
Until “Homestar,” the official name for the “Cash for Caulkers” program, is implemented, reimbursements for window replacements can be covered under the American Recovery and Reinvestment Tax Act of 2009. Qualifying products purchased between January 1, 2009 and December 31, 2010 are eligible for a tax credit equal to 30 percent of the product cost (not including installation costs). A qualifying product (installed after June 9, 2009) must be Energy Star-rated, have a U-factor less than 0.30, and the SHGC must also be less than 0.30 (see the sidebar for more information on U-factor and SHGC). The maximum amount of homeowner credit for all improvements combined (including roofing insulation, HVAC and water heaters) is $1,500 during 2009 and 2010. 

Do Your Research & Hire a Good Installer
Wright offers this advice to homeowners who are considering window replacement, “With temperatures at 107 degrees and higher in the summer, Tucson is definitely in the extreme temperature range, where most of these products (windows, air-conditioning units, etc.) are only mandated by the government to be efficient up to 95 degrees. Some of the manufacturers invest in extended testing. That’s why it’s so important for home owners to do their own product research.”
Homeowners who have installed new windows agree that hiring a good installer is essential. Not only can it void the product warranty, but improperly installed windows can cancel out efficiency gains.  
In addition to improving energy efficiency, increasing comfort and reducing noise, new windows can contribute to a home’s value. “Replacing the windows was a good investment for us,” Waits says. “We refinanced our mortgage a year ago. Real estate was nearing the bottom of the market and the financial industry was plummeting so lenders were concerned that our loan-to-value ratio was going to be too high. Our appraisal came back exactly the same as our purchase price. I think the new windows were a factor in keeping the house at the price level because we haven’t done much else to the house.” 

[Sidebar]
How to Read a Window Label
The National Fenestration Rating Council (NFRC), a nonprofit, public/private organization created by the window, door, and skylight industry, developed a window energy rating system based on product performance. Appearing on all products certified by the NFRC (including Energy Star-rated products), the energy efficiency label gives ratings for the following characteristics:

U-Factor: The rate of heat loss, which determines how well the window insulates. Values range from 0.25 to 1.25. Lower is better.
Solar Heat Gain Coefficient (SHGC): Amount of solar radiation admitted through the window which determines how well the window blocks out heat from sunlight. Values range from 0.25 to 0.80. Lower is better.
Visible Transmittance (VT): Amount of visible light transmitted through the window. Values range from 0.20 to 0.80. The higher the VT, the more light you see.
Air Leakage (AL): Heat loss and gain by infiltration through cracks in the window assembly. Lower is better.

Soon to be required on the NFRC label:
Condensation Resistance (CR) rating: How well the window resists water build-up. Scored on a scale of 0 to 100. Higher is better.

[End Sidebar]

[Sidebar]
Historic Home Owners Beware
Owners of homes on the National Register of Historic Places are encouraged to contact the State Historic Preservation Office prior to replacing the windows because doing so may affect the home’s historic status.

Eric Vondy, preservation incentives program coordinator with the State Historic Preservation Office writes,  “Windows are considered to be one of the primary character defining features of a building. They're considered so important that the loss of original windows significantly lowers the integrity of the property and can cause it to be delisted from the National Register of Historic Places which is the requirement for being in the property tax reclassification program.”

A home with two strikes against it will be removed from the Register and replacing windows will garner a strike, as will replacing the siding. 

“What that means is that either you can replace your windows or add siding to your home but you can't do both as then too much historic fabric will be gone.  So when reference is made to the two strikes policy its only referring to windows and siding,” says Vondy because there are other things that can get a property removed instantly (alternating the front façade, changing the roofline, large additions, etc.).
In lieu of replacing the windows, the State Historic Preservation Office recommends storm windows, adding awnings, or using vegetation to lessen the effects of the sun.

[End Sidebar]

