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Is it OK to use a joist bay for a return-air plenum in an

HVAC system?

Jeff May, an indoor air-quality specialist from
Tyngsborough, Mass., responds: The type of
plenum that you refer to is known in the in-
dustry as a “panned bay.” It’s made by simply attach-
ing sheet metal to the bottoms of two or more adjacent
joists to create a duct for returning air to the HVAC sys-
tem. While this type of return duct is convenient and
inexpensive to install, I've seen a number of problems
associated with it. In short, it should never be done.
For one, panned bays are often leaky. In some cases,
the leaks are due to penetrations for wiring, piping, or
ceiling strapping (1), and in others, to inadequate
air-sealing at connections between the bay and the ducts
or between the joists and the sheet-metal pan. (2) Be-
cause the air pressure in a return duct is lower than the
pressure in the rest of the house, ambient air can be
drawn into the system through any gaps or openings.
Many of these panned-bay returns are located in base-
ment ceilings, and if the basement is moldy and smelly,
then air that’s drawn in through breaches in the duct
can introduce mold spores and bad odors into the supply
air that will be distributed throughout the house. I've
seen many instances—in both new and old homes—
where sheet metal was attached to the bottoms of joists

that already had mold growing on them, which con-
taminated the HVAC system before it was even turned
on. This situation is unhealthy, especially for individu-
als who suffer from mold allergies.

Pulling unwanted basement air into the return
ducts also results in system imbalances, which could
pressurize the upper floors and cause house air to be
forced into wall cavities. In cold weather, moisture from
this air could condense inside cold (exterior) wall cavi-
ties, supporting mold growth.

Another problem has to do with the location of
panned returns. If these ducts are installed in a cooler
space, such as a crawlspace, temperatures inside the
ducts may drop below the dew point. (In some parts of
the country, dew points can reach as high as 70°Fin the
summer.) When that happens, moisture in the air may
condense on the inside metal surfaces of the ductwork,
allowing mold to grow in the accumulated dust.

In systems that have moldy or allergenic dust pres-
ent, periodic duct cleaning is essential if any of the
occupants have allergies to these contaminants. But
panned-bay returns can be impossible to thoroughly
clean because of obstacles such as pipes, wires, and
cross-bracing.
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If you must install a return-air ductina
basement joist bay because of limited head-
room, you can line the bay with ductboard
(with the foil facing inside the duct, where
air will flow over it) or with a closed-cell
foam, such as Armaflex, that doesn’t have
a fibrous inside surface that could trap dust
and mold spores. Sheet metal is another
option. But even foil-faced insulation board
can be used to line a joist bay, as long as it’s

securely attached. Just be sure to use seal-
ant or foil tape to make all the joints in the
duct airtight.

Finally, filtration is an essential part of
every air-handling system. ASHRAE recom-
mends that an air conditioning system be
installed with a filter no less than MERV-8
(middle-of-the-road efficiency); MERV-11 is
better for occupants with allergies. An effi-
cient pleated filter (not less than 2 inches
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deep) should be installed on the air handler
rather than on the grille for the return air.
The access to the filter should never be open.
Install coarser (MERV-3) filter material as a
pre-filter behind every return grille to help
capture much of the airborne dust and de-
bris that would otherwise accumulate in
the duct and support microbial growth. The
pre-filter also extends the life of the more
expensive media filter.

What is the best way
to finish an exterior
wooden door?

Scott Burt, owner of Topcoat Fin-

ishes, a high-end residential paint

company in Jericho, Vt., responds:
From a finishing standpoint, exterior doors
rank right up there with decks as the most
complicated surfaces to protect and main-
tain. As a critical, high-traffic barrier be-
tween the interior and exterior of a home,
the finish on a door is at high risk.

In my corner of the Northeast, winter
exposures for the exterior side of a door can
be brutal, with intense sun, sub-zero tem-
peratures, high winds, snow, and ice. But
just 2 inches away on the inside of the door,
the wood stove radiates a dry 68°F. These
conditions are a true torture test for wood,
particularly at any joints, such as between
the stiles and rails. And, as if that isn’t
enough, the door must maintain its elegance
and integrity as it is kicked, slammed, and
banged by those using it.

Types of clear finishes: For use on an
exterior door, waterborne finishes are get-
ting better, but oil finishes still rule. Clear
oil finishes come in two basic flavors: either
penetrating or film-forming, and each has
its pros and cons.

Penetrating oils are beautiful and easy
to maintain, but they aren’t as durable as
film-forming coatings. And although they
won't peel or flake, penetrating oils fade
rather quickly and can become a breeding
ground for mildew if not regularly main-
tained. I sometimes use penetrating oil on
exterior-grade doors that are in sheltered
areas, such as under a protected entry or on
a porch. When not exposed to the direct
sun that can fade the wood, or exposed
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constantly to precipitation, a penetrating
oil finish will usually work just fine.

Therest of the time, film-forming coatings
get the nod. These coatings are more chemi-
cally complex than penetrating finishes, but
they are much more durable and appealing to
the senses of sight and touch. Their popularity
and effectiveness for finishing the bright work
on boats makes them the best choice for pro-
tecting exterior wooden doors that are ex-
posed to harsh weather elements year-round.

My “go-to” finish system for exterior
doors is a combination of two products: Pet-
tit Marine Paint’s Captain’s Varnish and
Epifanes’ Wood Finish Matte. These must be
applied in multiple coats with meticulous
initial and in-between coat prep.

On new construction and remodeling
projects, I recommend that builders have
doors bored, mortised, hung, and swung
before proceeding with finish. Do all the
handling and fit-up first, then pull the door
slaband put in a blank, or close off the open-
ing while the door is being finished.

The initial prep is key. Preliminary sand-
ing must be thorough. I typically start the
sanding at 150 or 180 grit, which cleans away
surface blemishes without burnishing the
wood, leaving enough “tooth” or slight
roughness to adhere the first finish coat. Us-
ing a higher grit can compromise the adhe-
sion of the first, most critical coat, which
bonds between wood and finish and forms
the foundation for subsequent coats.

Meticulous sanding is crucial because
clear finishes instantly show even the slight-
est swirl mark, fingerprint, or smudge mark.
Sanding with a short-stroke random orbital
sander with high-quality abrasive discs is
most efficient (I use Festool sanders and
discs). T attach a dust-extraction device to
prevent the dust particles from being ground
into the wood grain or from being left to heat
up and swirl at the surface.

When preliminary sanding is complete, I
check the prep work by wiping the surface
with a lint-free rag lightly dampened with
paint thinner. This tack wipe removes any
fine dust from the grain and provides a reli-
able visual of how the surface will look when
finished. The thinner quickly evaporates, and
if everything looks right, you can move to
applying the first coat of finish in minutes.

The first couple of coats I apply are Pet-
tit’s Captain’s Varnish, an exceptionally
hard, high-gloss finish that can be brushed
on or sprayed. The first coat acts asa sanding
sealer coat. At this stage you “lock in” the
raw wood substrate with the finish and
then build on that initial layer with the fin-
ish coats that follow.

Whether you're brushing or spraying,
place the door horizontally on clean, padded
sawhorses. This makes it easier to apply a
heavy finish coat. The key is to lay on the
finish and to let it level out. Drying times
are slow with varnish, and conditions must
be dust-free, so I don’t recommend trying to
finish doors on a jobsite. Allow at least
24 hours of drying time, then flip the door
on the horses and repeat the process on the
opposite side. Make it a habit to do the prep
sanding and tack wipe right before applying
a coat. Be sure that the door is completely
dry before flipping it over, or it may stick to
the horses while face down. The side facing
down should rest on the smallest amount of
non-stick surface possible.

When brushing, I always work from the
center of the door outward, brushing the in-
ner panels and rails, and then coating the
stiles last. After flipping the door, I coat the
perimeter edges first, then proceed to work
from the center out.

Between coats, I start sanding with
240 grit, following the same sequence as I
did when prepping for the initial coat. After
the second coat of Captain’s Varnish, I sand,
working up to 320-grit paper to dull the sur-
face completely. This creates a very smooth,
hard base for final finish coats.

For the final coats, I use Epifanes’ Wood
Finish Matte. Like Captain’s Varnish, Epi-
fanes’ finish can be brushed on or sprayed. I
recommend applying at least two coats of
Epifanes on top of the Captain’s, sanding
with at least 320 grit between coats.

Remember to be patient: It takes several
days to properly finish an exterior door to a
marine-quality standard. When you've fin-
ished applying the varnish, allow a few
more days of cure-time with the door in a
vertical position to let the finishes fully
harden. Then, carefully wrap the door in
moving quilts and transport it to the site for
final installation.
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Many house wraps are made of

a woven polypropylene slit film with
a coating added to seal the weave in
place. The result is essentially a
non-breathable vapor barrier, which
is not desirable for a house wrap.

To overcome this, thousands of
tiny holes are poked through the
film, allowing for some vapor
permeability. But the trade-oft

is that the holes compromise the
wrap’s ability to resist air and water
penetration, which can lead to the
potential for mold, water damage
and higher energy costs.

Perforated house wraps
enlarged. Holes are
large enough to

allow water droplets

to enter walls.

DuPont” Tyvek® weather
barriers enlarged.
Water vapor can escape,
while water droplets are
too large to enter walls.




