Use Plenum Trusses To Keep Ducts
Out of Your Attic
A Building America project by IBACOS shows you how
to do it
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Many contractors still put ducts in an unconditioned attic, but there's usually a huge energy penalty for doing
so. Among the many ways to avoid it is using a special kind of truss.
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If you want to do something really stupid with the ducts for a heating and air
conditioning system, put them in an unconditioned attic.

In cold climates, designers, builders, and contractors know this and, for the
most part, avoid it. They also have basements as an alternative location. In hot
climates, designers, builders, and contractors do the really stupid thing all the
time. Iʼve written about alternatives in the past, but over the holidays I came
across a paper showing what might just be the solution youʼve been looking
for.

Meet the plenum truss
The Building America program has done a lot of great research on what works
in high performance homes. Even better, they make the information available
to all of us and publish the results on their website. One of their research
partners is IBACOS, a company based in Pittsburgh, and they recently
published a report titled Measure Guideline: Implementing a Plenum Truss for
a Compact Air Distribution System (pdf).
The basic idea is to use a modified roof truss so you can leave your ductwork
above the ceiling plane in a home but also get it into conditioned space. Before
we get to the modified truss, though, letʼs take a look at the standard truss.

There are a lot of different kinds of trusses, but a typical one looks something
like the one shown above. The modified plenum truss thatʼs shown in the
IBACOS paper looks like this:

If you look closely, youʼll see a few changes, but the main one of interest here
is that open rectangular area in the middle. It creates what they call a reverse
bulkhead, since itʼs above the ceiling plane instead of below. Thatʼs where the
ducts will go.

How to use the plenum truss reverse bulkhead
First, IBACOS did this project with a production builder in California. The
homes were all one-story, slab-on-grade, single family detached homes. They
didnʼt have crawl spaces, basements, or framed floor systems to run the ducts
in. The objective was to get the homes to pass the 2012 International Energy
Conservation Code (IECC) using the option for ducts inside the building
enclosure.
Hereʼs what they did:
1. Install the air handler in a mechanical closet inside the house. This
takes some space from inside the house, but it makes the unit more accessible
and keeps it in conditioned space.

2. Use a compact duct system so ducts donʼt have to go out to the
perimeter of the house. With high performance windows, we donʼt need to
put supply vents at the perimeter. Proper register choice can get enough air to
the perimeter.

3. Install and seal an air barrier over the top and sides of the reverse
bulkhead. The pressure and thermal boundary of the conditioned space
moves from the ceiling to the outer surfaces of the reverse bulkhead.
4. Put most of the ducts inside the reverse bulkhead. The IBACOS paper
shows a little bit of ductwork coming out of the reverse bulkhead into the
unconditioned attic. They donʼt really discuss that except to say that you need
to seal all the penetrations.
5. Insulate the ceiling, including the top and sides of the reverse
bulkhead. Insulate the top of the reverse bulkhead and the rest of the flat
ceiling as normal. (I like blown insulation for that.) If youʼre going to use blown

insulation, be sure to install dams on the sides of the reverse bulkhead to keep
the insulation at the full depth all the way across the top. Insulate and sheathe
the sides of the reverse bulkhead as you would any other attic kneewall.

Benefits and costs
The main benefit is that you get most of the ductwork into conditioned space.
You also get to do it without insulating the whole roof deck (generally done
with spray foam insulation) or dropping bulkheads below the main ceiling
plane.
The cost of the trusses may be higher, but that could be offset by reducing the
size of the HVAC system as a result of getting the ducts inside the conditioned
space. Going with a compact duct system could reduce the cost further.
IBACOS did some energy modeling and found reductions in source energy
(from 123 MMBtu/yr to 112 MMBtu/yr), HERS Index (from 54 to 52), and
annual energy costs (from $1274 to $1158). Theyʼre also doing long-term

monitoring of the test house and will be publishing the results of that soon, too.
If youʼre building homes and still putting ducts in unconditioned attics, itʼs time
to adopt a new method. This could be the one that will work for you.
Download the IBACOS report
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