Alir-Sealing
Tips and Tricks

Use specialized tools and materials and a methodical approach

by Terry Nordbye

Several years ago, when I first became
interested in the benefits of air-seal-

ing, I enrolled in a Building Performance
Institute (BPI) training program that
taught me the basics. I later learned a lot
more while working on a Passive House
project, which called for air-sealing to a
very high standard (see “Building a Simple
Passive House,” 8/11). I now consider air-
sealing to be a routine part of every remod-
eling and new-construction project, and
I have a good-sized bag of tricks at my dis-
posal that allows me to deal with a wide
range of situations. Some builders may
worry that aggressive air-sealing can lead
to a building that’s “too tight,” but that’s
looking at the problem the wrong way.
Rather than deliberately building a struc-
ture that leaks uncontrolled amounts of
air, I think it makes more sense to build
as tight as you can and provide fresh air
with a correctly sized balanced ventila-
tion system.

And while air-sealing isn’t a glamor-
ous or sexy job — no one is going to drive
by the house you just completed and say,
“Wow, they did a beautiful job air-sealing
thatenvelope” — ithas an enormous bear-
ingonboth ahome’s energy efficiency and
the comfort of its occupants. If you are try-
ing to sell green building, energy reduc-
tion is about as green as it gets.

Someone has to do it. Perhaps the sin-
gle most important lesson I've learned in
the past few years is that you can’t count

on crew members or subs to do their own

air-sealing as the job moves along. There
has to be someone on the job who over-
sees all of the trades to make sure the air-
sealing gets done, and who is willing to
give this role the focus and attention to
detail it requires.

Onmy projects, that person — known to
my crew as the air-seal specialist, or ASS
— is me. I do as much of the air-sealing
myself as I can, working just ahead of or
behind others on the site as the situation
demands. Doing the job correctly calls for
an unbending attitude: I recently had to
make one member of my crew — an expe-
rienced guy who's been with me for years,
and should have known better — remove
a just-installed kitchen cabinet when he
admitted that he hadn’t sealed the pipe
penetrations behind it. Neither of us was
happy aboutit, but the result was a tighter,
better house.

Testing and Retesting

I don’t think it will be long before a blower

door is as much a fixture in the back of
every good builder’s truck as a circular
saw and laser level. Unless you know how
much a building leaks before you start,
you'll never know how much progress you
made when you are done. Solid before-
and-after figures mean more to clients than
a generalized assurance that the building
has been air-sealed.

I perform a blower-door test on all
remodeling projects before any work has
been done. Once the house reaches 50 pas-
cals, Imight occasionally use a smoke pen-
cil to home in on air leaks, although the
smoker becomes less and less necessary
as you gain experience. (From the stand-
point of finding leaks, it doesn’t matter
whether the pressure is positive or nega-
tive, although positive pressure is a better

JANUARY 2012 | JLC | 1



Air-Sealing Tips and Tricks

Figure 1. Depending on
the situation, air-sealing
can call for caulk, canned
foam, tape, sheet material,
or a combination of mate-
rials. The author’s job-
site arsenal covers all the
bases (A). High-perfor-
mance bulk caulk, applied
with refillable pneumatic
caulking guns, is a use-
ful alternative to canned
foam for many applica-
tions (B). If air-sealing is
going to be done right,
someone has to sweat the
details. The author’s shirt
leaves no doubt as to who
that person is (C).

Figure 2. Small-diameter pipe penetrations through drywall or plywood are effi-
ciently sealed with two short pieces of tape (left). Larger pipes, like this range-
hood exhaust vent, may require a dozen pieces or more (right).

choice if you're concerned about sucking
mold, dust, or fumes into the living space.)

But the smoke pencil has another use. I
like to hand one to the homeowners at the
beginning of a remodeling project and go
through the house with them looking for
leaks. It’s easier to sell the job once the cli-
ent understands just how much expen-
sively heated or cooled air is escaping out
the holes. In many cases you can actu-
ally hear or feel the air whistling through
outlets, baseboards, windows, light cans,
plumbing penetrations, and other com-
mon problem areas.

Ido asecond testafter rough-in of wires,
vents, and plumbing but just before insu-
lation. That way, I can still access most of
the leaks if additional work is needed. At
this stage, a smoke pencil is very useful to
find small remaining leaks. I perform a
final test upon completion of the job.

In new construction, I ordinarily per-
form four separate blower-door tests: after
the shell is closed in and the windows are
installed; after rough-in and initial air-
sealing of the plumbing, electrical, and
other mechanicals; after the drywall has
been hung and taped; and, finally, when
the job is done.

The Right Stuff

Another key to effective air-sealing is to
have a well-selected assortment of sealing
materials available on the job at all times
(see Figure 1). My usual arsenal includes
the following:

Tapes. One benefit of tapes is that they
— unlike foam, which is dry and rela-
tively brittle — will flex and move as the
building shifts position over time. In
the past I used a lot of 3M 8067 Weather
Flashing tape, but recently I switched to
Swiss-made SIGA tapes, which are spe-
cifically designed for air-sealing buildings
(siga.ch). The company provides excel-
lent information and product support. At
$0.30 to $0.40 per linear foot, these tapes
are expensive up front, but I like knowing
that the work I leave behind will continue
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to perform well far into the future.

Siga makes many varieties of tape, but
I rely mostly on just two: a product called
Rissan for interior use, and one called
Wigluv for general exterior use. Both stick
firmly to most dust-free surfaces, though
some materials — like concrete or ma-
sonry — should be treated with a primer
called Dockskin first.

Both Rissan and Wigluv have easily-
removed paper backing strips. The com-
pany also manufactures a plastic belt
dispenser that is very easy to use and
helps minimize waste.

Another useful product is Nashua foil
tape, which is flexible foil that works well
for sealing can lights and electrical boxes.

Mastics and caulks. Never rely on
cheap caulk for air-sealing! I like Perma-
Chink’s Energy Seal Caulk because it stays
flexible after it sets up and accommodates
quite a bit of movement (permachink
.com). We buy it in 5-gallon buckets, each
of which contains the equivalent of about
55 tubes of caulk. We use it with air-pow-
ered caulking guns (Albion Engineering,
albioneng.com), which makes it easy
to put down a uniform bead and mini-
mizes strain on your hand and forearm.
A variety of nozzles are available, includ-
ing one that lets you lay down four paral-
lel beads in a single pass. This system is a
good alternative to canned foam for many
applications.
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Figure 3. Floor penetrations that will be
enclosed in a partition wall are best sealed at
the level of the subfloor (left), rather than where
they pass through the plate. In retrofit appli-
cations where that’s not an option, air leakage
under the plate can be reduced by sealing the
area with duct mastic (above).

Figure 4. Floor openings around bathtub
P-traps can leak as much air as an open
window (above). They’re best closed off
with a piece of polystyrene — notched on
one edge to fit around the pipe — set in a
fresh bead of canned foam. A small filler
piece at the drainpipe is foamed in place
to complete the seal (right).

Figure 5. Conventional
plastic electrical boxes
can be sealed to parti-
tions by sticking a strip of
tape against each of the
inner walls of the box and
folding the portion that
extends beyond it against
the drywall. The width of
the flange has been sized
to fit under a oversized
outlet cover, or “goof
plate.” The manufactured
airtight box below is eas-
ier to seal but expensive;
for economy, the author
uses this type of box
mostly on outside walls.
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Water-based duct mastic is handy for
sealing small cracks and joints that are too
tight to accept caulk or foam and too irreg-
ular to seal with tape. Nonhardening duct
putty will conform to almost any shape
and comes in handy for plugging larger
gaps and holes. I like Gardner-Bender Duct
Seal (gardnerbender.com), which is avail-
able from most hvac suppliers.

Polyurethane foam. Although spray
foam is still one of the most versatile air-
sealing materials out there, I now use
more tape and caulk and less foam than
I used to. A big problem with foam is that
its expansiveness can make it hard to tell
what’s going on. The presence of a pil-
low of foam outside the hole you set out to
fill doesn’t necessarily mean that you've
completely filled the hole itself. I use high-
expansion foam for most applications,

and buy it a case at a time.

Figure 6. Leaky metal boxes exposed in the course of a retrofit (A) can be sealed
to the back of the drywall with tape (B). Where a new metal box is called for,
tape provides a more reliable seal around the cable than foam, which is prone

to cracking when the electrician installs the fixture or receptacle (C).

I find that all foam guns fail sooner or
later, so I buy the cheap $50 guns and just
replace them as needed. I always have two
on the site — one for regular use and one
for backup.

But any gun will last longer if you follow
a few simple rules: First, never allow it to
sit around unattached to a can, since that
will allow the inner chambers to harden. I
also make it a point to flush my guns peri-
odically with gun cleaner. If I'm not going
to use a gun for more than a month or so, I
flush it with cleaner and store it in a Ziploc
bag. Foam works best at around 80°F, so I
keep a heat gun handy to carefully warm
it up when required. Remember to shake
the can before use.

Rigid foam and plywood. For very large
holes or problem areas that are difficult to
seal otherwise, we’ll cut and fit a sheet of
1-inch foam or Y4-inch plywood and use

Figure 7. A scrap of
pre-drilled plywood
or OSB can be used

to create an air-seal-
ing “sandwich” where
closely spaced pipes
or wires penetrate wall
framing at a plate.

one of the above materials — most often
caulk or spray foam — as the actual air-
sealant. When I show up on the job site,
I always have an assortment of scrap ply-
wood, OSB, and polystyrene or polyiso
board in my truck.

Pipe Penetrations

I like to use tape to seal pipe penetrations
through drywall, because it can with-
stand the inevitable wiggling, pushing,
and pulling when the plumber installs the
fixtures (Figure 2, page 2). A more brittle
sealant like foam is too likely to crack and
leak air in this situation.

I like flexible Rissan tape for this appli-
cation, though I'll sometimes use another
tape if that’s what I already have in my dis-
penser. For a half-inch supply pipe, I cut
two short pieces of tape and wrap them
around so that they extend well up the pipe
and overlap one another. Larger DWV pipes
may require a half-dozen pieces or more to
get a good seal all the way around.

Tape is also my first choice for sealing
pipes that penetrate the floor, especially
when the plumbing will be enclosed in a
partition wall. This requires roughing in
the pipes before the partitions have been
built, but it prevents the air leaks between
the plate and subflooring that result when
pipes are sealed where they emerge from
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the plate. If there’s not enough room over-
head to drill the plate of a preassembled
partition and lift it over the pipes, I'll notch
the plate instead. To accommodate a larger
DWV pipe, it’s sometimes easiest to leave
out a short section of plate altogether.

If the partitions are already in place, it’s
often possible to seal them from the base-
ment or crawlspace. Another alternative
— notideal but better than nothing —is to
paint the crack between the subfloor and
partition plate with duct mastic or cover it
with tape (Figure 3, page 3).

Larger subfloor openings — like the
6-by-12-inch hole that plumbers leave
behind after installing a bathtub P-trap —
are best sealed with rigid foam and caulk
(Figure 4, page 3). I first cut the rigid foam
to fit, then bed it in a continuous bead of
spray foam applied to the underside of the
subfloor. Finally, I apply more foam where
the pipes pass through the sheet material.

Wires, Electrical Boxes,

and Fixtures

My favorite electrical box for new construc-
tion is made by Airfoil (airfoilinc.com).
It has a wide flange around the outside
that can be caulked before the drywall is
hung to provide a positive seal around its
perimeter. The wires leading into the box
pass through two narrow chambers that

Figure 8. A strip of foil tape seals an
air leak in an “airtight” ceiling can (A).
The much larger — and often over-
looked — leak between the fixture and
the ceiling drywall has been sealed
with tape (B). On a can with an integral
trim ring that prevents the use of tape,
a rolled “shoelace” of duct putty forms
a seal (C). Excess putty that squeezes
out is removed later (D).

Figure 9. When wall sheathing is set in beads of polyurethane foam, temporary
blocks at the base make it easier to position the sheet without smearing the seal-
ant (A). For extra insurance, seams between panels are also sealed with tape (B).
An intentional I/4-inch gap below the drywall on exterior walls is easily filled with
canned foam (C). In a retrofit project, it’s a good idea to protect the finish floor
with paper or tape first.
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holes are then injected with foam (C).

are open to the front. After the drywall
is hung and the receptacles have been
wired, the open chambers are filled with
foam to completely seal the box. The only
drawback to Airfoil boxes is that they're
expensive, so I use them mostly on outside
walls, where air leaks are most prevalent.

The edges of a conventional plastic box
can be sealed to the drywall by running
a few strips of tape around the inside of
the box, leaving a narrow strip extending
beyond it (Figure 5, page 3). The resulting
flanges are then folded over and adhered
to the drywall. With a little practice, it’s
possible to get a good seal without extend-
ing the tape beyond the edges of the cover
plate. I like to use oversized cover plates
because they allow for better tape coverage
at the drywall.

Metal boxes are problematic because
they often contain open seams and always
have holes. If they're already installed and
wired in a retrofit project, there’s usually not
much you can do unless you have access to
the back, in which case they can be taped. If
I have to install a new metal box (I recently
worked on a project where the homeowner

Figure 10. Warm air venting from the attic above sucks a
protective plastic sheet against this single-layer T&G ceil-
ing, illustrating its extreme permeability to moving air (A).
To stop air penetration at the gable overhang of a T&G
cathedral ceiling, a 3/4-inch bit is used to bore holes where
the boards cross the outermost pair of rafters (B). The

insisted on metal boxes throughout the
house), I'll tape around the wire penetra-
tions and seal the box to the drywall with
more tape (Figure 6, page 4).

Individual wire penetrations through a
top or bottom plate are easy to seal with a
shot of foam. In areas where there will be
a series of wires entering a single stud cav-
ity, I cut a strip of plywood or OSB that’s
just long enough to fit between the studs
and temporarily tack it to the plate with
a couple of screws. After the electrician
has drilled the holes and run the wires, I
remove the screws, lift the plywood strip
slightly, and inject the space between it
and the plate with foam (Figure 7, page 4).
Hemmed in by the sheathing in back, the
studs on either side, and the plate and ply-
wood above and below, the foam expands
to completely enclose the wires and seal the
holes. Excess foam that spills out the front
can be trimmed off after it sets up.

Ceiling cans. Conventional recessed
ceiling cans leak huge amounts of air, and
even supposedly airtight cans usually
have holes in them. I seal up any holes in
the body of the airtight cans with foil tape

and close the gap between the can and the

ceiling drywall with Wigluv or Rissan tape
(Figure 8, page 5). Some new retrofit LED
cans have an airtight module that actu-
ally is reliably airtight. The interface of the
fixture and the drywall can still leak air,
though. When installing this type of can,
I create a reliable seal by rolling a “shoe-
lace” of duct putty between my hands and
adhering it to the inside of the trim ring/
diffuser, since its design makes it impos-
sible to seal with tape.

Framing, Sheathing,
and Drywall
Before fastening exterior wall sheathing,
I apply a continuous bead of spray foam
to the studs and plates (Figure 9, page
5). The idea here is to provide an air-seal-
ing gasket between the two surfaces, not
a glue joint. Gluing the sheathing to the
framing leaves a structure more vulner-
able to catastrophic failure in an earth-
quake by preventing it from flexing at the
nailed connections.

To avoid that problem, I let the foam set
up for about two minutes before press-
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ing the sheathing into place. At the end of
that time, it’s developed a thin skin that
prevents it from bonding to the sheath-
ing yet remains pliable enough to provide
a good seal. This method works well, but
I'm gradually moving toward using bulk
caulk rather than foam for this applica-
tion, mostly because I don't like hauling
so many empty foam cans to the landfill
— I'd rather end up with a 5-gallon bucket
thatI canreuse.

I also use caulk instead of foam to seal
the drywall to the framing, because it’s less
likely to make a mess of the interior finish.
But we do use foam to seal the quarter-
inch gap we purposely leave between the
bottom edge of the drywall and the sub-
floor (or finish floor).

Tightening up tongue-and-groove. A lot
of existing homes in my part of California
were built with tongue-and-groove ceil-
ings. In some cases, the T&G was nailed
to ceiling joists instead of drywall and the
attic space above was insulated with fiber-
glass. Cathedral ceilings were also popu-
lar, where the T&G was nailed from above
to widely spaced timber rafters — which
became part of the interior finish — and
covered with a layer of plywood, followed
by asphalt felt and shingles. Sometimes
there’s alayer of insulation board between
the boards and plywood.

Both versions leak huge amounts of air.
This was memorably illustrated during
a recent energy retrofit of a house with a
flat T&G ceiling. We took the precaution
on this job of taping a sheet of poly tightly
around the edges of the ceiling to catch
the dust and debris that were sure to sift
through the cracks as we removed the old
fiberglass batts from the attic. When the
sun heated up the atticand warm air began
to flow out the gable vents, we were sur-
prised to find that the sagging sheet of poly
was sucked firmly against the ceiling, as if
it were a vacuum-sealed package (Figure
10, page 6). The homeowner was delighted
with howwarm and easy-to-heat the house
had suddenly become — even though we'd

r

temporarily removed all the insulation.

After vacuuming the attic floor, we rein-
sulated the floor with 6 inches of spray
foam, which sealed the cracks between the
boards at the same time.

In a similar situation where the attic
was not foamed, I sealed the cracks in
the attic floor with a nonfibered asphalt
sealer called EF-7 (seaboardasphalt.com).
It's water-based, remains flexible, and
can bridge up to a Y4-inch space in one
application.

Although cathedral ceilings don’t have
an attic, they leak air in their own way:
Because the T&G ceiling extends beyond
the outermost rafter pairs to form the
gable-end overhangs, the gaps between
adjacent boards form a series of uninter-
rupted air channels between the indoors
and outdoors. I've found that the best way
to cut off the airflow is to bore 34-inch holes
for the full depth of the T&G tight against
the outer face of the gable-end rafter. The
holes are then filled with a quick shot of
spray foam. Finally, I'll cover the incon-

Figure 11. Plywood bedded in
polyurethane foam seals air leaks
between blocking and rafter tails.
A stucco wall finish will cover the
raw bottom edge of the plywood
(above). A nearby rafter bay has
been sealed with tape instead

of foam — a time-consuming

but more positive solution. The
excess foam that marks an injec-
tion hole for dense-pack cellu-
lose will be trimmed off, and the
tape covered with a plywood trim
piece, as above (left).

spicuous foam “buttons” with a trim strip.

Exposed rafter tails. In houses with
sloping T&G ceilings, the timber raf-
ters typically extend beyond the plane of
the eaves walls and are left exposed. The
spaces between rafters are ordinarily
closed off with short pieces of blocking,
which often serve as the exterior finish as
well. Even if the trim boards fit tightly in
the beginning, shrinkage of the heavy raf-
ters often leaves gaping cracks. It’s a detail
that leaks a lot of air (Figure 11).

We have two approaches to sealing this
area. If the rafter tails are going to be left
exposed, we apply a bead of spray foam
along the edges of the rafter, blocking, and
roof overhang and nail up a previously
prepared piece of AC plywood. If the area
will later be boxed in or otherwise hidden
from view, we’ll seal the cracks with strips
of tape, which are carefully slitted and
folded to provide tight, neat corners.

Terry Nordbye is a building contractor in
Point Reyes Station, Calif.
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