Alternative insulation products enable new design options for more livable space and greater building efficiency
-Neil Moyer
 
In the past dozen years, building professionals have been looking for ways to reduce energy losses from forced air conditioned systems located in the attic, with little additional cost or loss of precious saleable floor space.  One method is to change the nature of the attic from a hot humid vented space to a quasi-conditioned one.
 
The unvented or sealed attic design places the insulation at the roof plane instead of at the ceiling.  This brings the entire building envelope within the thermal and air barrier.  Research has shown that there are many benefits to this method.  By locating the air, thermal and moisture barriers at the same plane, the attic space is sealed from the surrounding climatic conditions and reduces the entry of dusts, pollutants and moisture.  The space is turned from a hostile environment into a quasi-conditioned space.
 
Alternative insulation products can be used for applications and designs where the use of conventional insulation would be cost prohibitive or inadequate.  These include the family of expanding soft foam spray insulations that are field applied and create not only a thermal barrier, but also an impressive air barrier. 
 
Traditionally, attic insulation in residential buildings is placed on top of the drywall ceiling, whether it be blown-in or batten.  Additionally, the attic space is vented by either passive venting or actively with the use of fans.  In the hot and humid southern climates, the thermal protection is designed to prevent smothering attic temperatures (in excess of 120?F) from reaching the living spaces below.  If installed properly, all is well – well almost.  The probability of air movement across the ceiling plane must also be dealt with.  The excessive attic temperatures coupled with infiltration of moisture laden air can lead to a myriad of problems associated with indoor environmental quality, building durability, comfort and energy efficiency.
 
Tackling air sealing challenges
Any ceiling that is not easily accessible or has numerous levels, corners, soffits, intersections, etc. will most likely not be properly air sealed or insulated by conventional methods.  The joints and connections of the framing members and sheathing products must be sealed to prevent air leakage.  If not, these leakage pathways allow attic air to bypass the insulation and thereby greatly reduce its effectiveness. 
 
In the South, air conditioning of interior spaces is accomplished with forced air systems that have duct work in the attic.  In other words, all of our coolest air is first passed through the hottest space with a minimal insulation, typically R-4 (though some areas now require R-6).  Not only is there an energy penalty, but also another problem may emerge: condensation on the ductwork.  This results when warm moist air contacts the cool duct surfaces.
 
Nearly a dozen residential home builders in Florida, including Pruett Builders, Cambridge Homes and Fallman Design & Construction have built houses with sealed attic spaces using soft spray foam insulation, such as The Icynene Insulation System®. One of the main objectives was to move the forced air distribution system into the conditioned space.  These builders have found the sealed attic approach, using spray foam insulation, to be one of the easiest and most cost effective approaches. The City of Orlando has also constructed a steel-framed house with a sealed attic to demonstrate and promote energy efficiency and green building designs.  
 
Sealed attic approach under the microscope
The sealed attic approach is also being studied by a couple of the US Dept of Energy’s Building America teams.  One such house in the Orlando, Florida area is a three-story, 4,250 square foot home, which was completed in February 2001 and is now occupied by a family of four.  A number of “off-the-shelf” energy efficient appliances and techniques were used in the assembly of home, including building with the sealed attic approach.  Manual-J HVAC equipment-sizing calculations showed the need for about 2.5-tons of heating and cooling capacity.  An area of particular interest to the professional building community was the sealed attic with western facing dark shingles.  The practitioners of house construction all believed that the roof deck would rot, the shingles would prematurely fail due to excessive heat, and the “method” would just plain not work because building code declares that attics must be vented.  Three years later and counting, the house is working as predicted.  The roof deck and shingles have been periodically inspected with no apparent indication of any damage.  In fact, the last inspection done early this year showed that the roof sheathing was in pristine condition.  
 
The Florida Solar Energy Center (www.fsec.ucf.edu) has been monitoring a number of sealed attic houses, including this house, which has had a monitoring system in place since the end of construction.  Daily collected data is posted on the web where anyone can review the home’s energy performance (www.infomonitors.com/hoaks). The sealed attic space conditions are also being monitored.  This includes temperature and relative humidity at the roof peak and soffit and between the insulation and roof sheathing.  One other notable measurement is that of the shingle temperatures on the western slope of the roof with sensors over the sealed attic and a vented porch attic.
 
Increased house performance
The research is ongoing, but the initial results indicate that there is an improvement in house performance.  The overall energy reduction approaches 10 percent.  There is one negative, though, the shingle temperatures tend to be 10-150F warmer during the hottest part of the day.  This temperature increase will likely reduce the life of the shingles by a few years and there are some manufactures that may not provide a warranty.  (Other types of roof coverings do not appear to suffer from the elevated temperatures.) 
 
The sealed attic option is one that the builder, remodeler and homeowner should make if they are looking for an approach to move the duct work into a conditioned space, to find extra living area, and/or reduce air infiltration.  
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