4’ Are Drainable

L e

ousewraps

Enough?

They're a good start, but keeping your house dry
and free of rot may require more than just drainage

BY JUSTIN FINK

n an ideal world, the exterior cladding on a house would be
smooth, continuous, nonabsorbent, and completely water-
proof, protecting the moisture-sensitive structure beneath. But
we aren’t building submarines—we’re building houses. Clap-
boards, sidewall shingles, and other cladding options all are leaky.
Butleaky cladding is OK. Building scientist John Straube, who has
long studied the effects of moisture in walls, wrote in 2010 that we
must “accept that some water will penetrate the outer surface and
remove this water by designing an assembly that provides drainage.”
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Although most housewraps are able to protect sheathing from
occasional wind-driven rain, they don’t provide a purposeful route
for water that gets behind the siding to drain away or dry out. For
that, you need a physical gap between the back of the cladding and
the sheathing it’s attached to. That’s where a new breed of drainable
housewraps comes into play.

Essentially, housewraps that have been wrinkled, dressed with
bumps, or otherwise designed to maintain a gap provide a small
space for water to drain away before it has a chance to cause problems

JUNE/JULY 2015 55

COPYRIGHT 2015 by The Taunton Press, Inc. Copying and distribution of this article is not permitted.



ARE YOU SURE YOU KNOW WHAT A RAIN SCREEN IS?

In the building industry, the loose usage of terminol-
ogy can lead to confusion. For years, people have
been using the term rain screen to describe a variety
of different wall assemblies.

By definition, a rain screen is just one component
of what's known as a drained wall system. There are
several variations of this system, but it usually includes
four components.
1. A rain screen (i.e., the clapboards, brick, or other
cladding) acts as the first layer of deflection for sun,
water, and dirt.
2. A drainage plane is the waterproofing layer in
the assembly and is protected by the rain screen.

In a vented assembly, drainage openings
are at the bottom only, allowing water to
flow out and air to flow in.

In a ventilated assembly,

openings are at the top
. and bottom, allowing
for both drainage and
continuous airflow.

This plane is typically in the form of housewrap or felt

paper, but it also can be taped foam sheathing or
water-resistant sheathing such as Zip System, among
other things.

3. A drainage gap is a space between the back of
the rain screen and the drainage plane.

4. Drainage openings at the bottom of the wall cav-
ity provide an outlet for any liquid water that is driven
into the wall or that accumulates between the back of
the rain screen and the face of the drainage plane.
The catch is that a wall with these four components
is technically a vented assembly, because the drainage
openings allow water to flow out and air to flow in.
But in order to be a ventilated assembly (what most
of us are likely thinking of when we say a house has a
rain screen), it must also include openings at the top

of the drainage gap. Working in conjunction with the

drainage openings at the bottom of the assembly, the

wall now has continuous airflow.

such as peeling paint or rotten sheathing. Unlike when incorporat-
ing furring strips or another form of vented drainage, these drain-
able wraps require none of the additional detailing or rethinking of
transitions between windows, trim, and siding, which means they are
more likely to get used by builders who aren’t willing to change their
building details. But the real question is whether a drainable wrap is
just a premium version of standard smooth housewrap, or whether
it is a comparable substitute for a true ventilated rain-screen system.

Lessons learned from stucco

Drainable housewraps may seem like a new idea, but they actually

were borne from the hard-earned lessons of past failures. The prob-

lems builders have encountered with stucco are an excellent example.
Stucco is a so-called reservoir cladding, which means that it can

absorb and hold water. Warmth from the sun pushes moisture from
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Rain screen
(e.g., cladding)

Drainage plane
(e.g., housewrap)

Furring strips create
drainage gaps.

Drainage openings allow
water out and air in.

the surface of the stucco farther into the wall, where it can sit against
the sheathing and lead to rot. Decades ago, builders installed a single
layer of asphalt-impregnated building paper over the wall sheath-
ing to protect it against this moisture. Scientists realized later that
the reason why this single layer worked so well is that as the stucco
dried, it debonded from the building paper and left small gaps, which
allowed water to drain away. Over time, however, the manufacturing
methods for building paper changed, and a single layer of the newer
paper maintained its bond with the stucco rather than debonding like
the old stuff; as a result, the drainage space wasn’t created. Around
the same time, builders started switching from plywood sheathing
to OSB sheathing, which is more moisture sensitive (see “The Mold
Explosion: Why Now?” FHB #184). You can guess how the story
ended: Lots of builders were forced to deal with catastrophic cases of
rotten sheathing.
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To solve the problem, builders started applying two layers of build-
ing paper instead of just one. The outermost layer bonded with the
stucco and was meant to be sacrificial, while the inner layer was
undisturbed and able to protect the sheathing. Best of all, a small gap
between the two layers provided drainage.

Nowadays, a double layer of building paper (or a membrane with
performance equivalent to two layers of building paper) is required
by building codes for stucco and manufactured-stone installations.

A small gap is enough

The benefits of drainage extend beyond masonry. In a 2004 paper,

Straube declared drainage behind the siding of a house to be “the

first and fastest means of removing water that penetrates [cladding].”
Straube’s research—which has since been supported by others and

carried like a trophy by manufacturers of drainable housewraps—

proves that even an extremely small gap (1 mm, or about %52 in.)

drains water from behind cladding faster than rainwater can pen-
etrate, even under extreme weather conditions. (Not coincidentally,
all of the drainable housewraps I looked at for this article provide a
gap of between 1 mm and 1.5 mm.)

Benjamin Obdyke’s website states that the company’s HydroGap
drainable wrap “drains moisture from wall assemblies at least two
times faster than the leading drainable housewrap and removes 100
times more bulk water than standard housewrap.” Tamlyn claims
on its website that its TamlynWrap produces the “drying capability
of a 3-in. rainscreen without the cost by creating a needed cavity.”
But the picture being painted by drainable-housewrap marketing—a
stream of water running harmlessly behind the cladding thanks to the
gap provided by the membrane—isn’t the best representation of the
problems most builders are faced with.

That’s not to say that the drainable housewraps won’t provide this
level of drainage, just that this much water getting behind cladding

1 MM GOES A LONG WAY TOWARD DRAINAGE

Although water-resistive barriers (WRBs) are able to protect
sheathing from incidental water intrusion, they need extra
help at draining built-up water. To eliminate this water, a gap
is needed between the back of the cladding and the face of

Bumpy Crinkled

the WRB. Research done by building scientists shows that
a housewrap with a gap of 1 mm, or even less, allows for a
surprising amount of drainage. This drainage space can be
created in a number of different ways.
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Benjamin Obdyke's
HydroGap (shown) and
Tamlyn's TamlynWrap are
two examples of how a
drainage space can be
achieved by simply adding
dabs of soft rubber or
plastic to the face of a
woven housewrap.
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Tyvek’s StuccoWrap and
DrainWrap (shown) are
among the first products in

this category of housewrap.

Resembling housewrap
that's been scrunched into
an accordion pattern, they
have minimal drainage
channels that must run
vertically to be effective.

Similar to the surface of a
basketball, the texture of
wraps such as Barricade
Building Products’
WeatherTrek (shown) is
nondirectional, as on bumpy
housewraps, to ensure
drainage regardless of the
wrap's orientation in relation
to the siding.

Although the space created
by the exaggerated weave
of Kingspan’s GreenGuard
Raindrop 3D (shown)

and similar wraps isn't
especially deep, it's good
enough. As with crinkled
wraps, the channels

must run vertically to be
effective.
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WHY ALL THE WET WALLS?

Builders have been dealing with water

for as long as they've been building
walls. So why are we talking much more
these days about the need for drainage B
and airflow behind siding? Some of the - £
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biggest changes affecting wall durabil-
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changes in building materials aren’t the
reason for this new focus on drainage
and airflow; they're just more-sensitive
indicators of the same moisture prob-
lems we've been seeing (and getting
away with) for years.

Moisture can affect walls through
precipitation, capillarity, diffusion/
air movement, stored moisture, and

groundwater.

Although it is possible for water to be
sucked behind the cladding due to
wind-related pressure differences, this

is rarely the smoking gun when it comes
to leakage. The chances of leakage do
increase when it's windy, particularly at
butt joints and penetrations, but that’s
because the walls are faced with driving
rain (the minimum threshold depends on
the overhang and topography), and the
amount of water on the wall increases in
proportion to the wind speed.

Although capillary suction is more
commonly associated with water moving
through porous materials—a concrete
wall, for instance—it can also be a
problem with nonporous materials. When
two pieces of siding are lapped tightly,
the narrow gap between them can itself
become a capillary pore, defying gravity
by sucking moisture that has clung

to the face of the siding upward and
suspending it in the lap joints.

isn’t common. A more likely problem is water penetrating a wall
in less obvious ways that are just as damaging and that may not be
solved with drainage alone (see “Why all the wet walls?” above).

Big enough for drainage, but is drainage enough?
Although a small gap can make a big difference in allowing liquid
water to pass, the increased levels of wall insulation and the moisture-
sensitive building components used in today’s houses call for more
purposeful airflow than can be provided by a drainable wrap. Liquid
water may be able to drain, but liquid water isn’t the only worry.

According to Straube’s 2004 paper, “A significant amount of water
deposited by condensation or rain penetration will remain in an
enclosure, absorbed by the materials and adhered to the surfaces.”
It’s this absorbed moisture that’s most problematic, because it will not
easily dry without the help of air movement, which is not a benefit of
a drainable housewrap. So if a 1.5-mm gap provided by a drainable
housewrap isn’t enough, what is?
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Engineer Joe Lstiburek, principal at Building Science Corporation,
wrote in a 2010 article that a 34-in. ventilation gap is “a pretty safe
dimension with stucco, manufactured stone veneers, wood claddings
or other claddings like fiber-cement that lie flat against the house-
wrap and OSB.” (Vinyl and aluminum siding have plenty of air gaps
behind them and so don’t require any additional airspace.)

Lstiburek called this 3-in. gap “very, very conservative” and said
that it can be much smaller, depending on the severity of the climate
and other variables that scientists haven’t accurately measured yet.
Lstiburek recommends playing it safe: “With a 34-inch gap [ have
never, ever, anywhere known of anyone to have a problem.”

This approach is helpful in every climate, but it’s particularly impor-

tant in rainy climates; in fact, a 38-in. gap is a building-code require-

ment in coastal British Columbia and Oregon.

One situation where drainable housewraps are finding their niche is
in wall assemblies that include rigid-foam insulation installed on the
outside face of OSB sheathing and either vapor-impermeable insula-
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Housewrap is designed to block
liquid water while still allowing

the passage of water vapor. But if
that water vapor condenses in the
wall cavity, it will be unable to pass
through the housewrap to dry to
the outside, and drying toward the
interior is often limited by an interior
vapor retarder (e.g., poly sheeting
behind the drywall) or high levels of
insulation that limit the amount of

available heat energy.

tion or a vapor barrier that prevents drying to the inside, all of which
are being used more frequently these days. Lstiburek says that in these
cases it’s possible to get a sufficient amount of outward drying by pro-
viding a small gap between the OSB sheathing and the rigid foam so
that water can diffuse. A drainable housewrap not only is helpful in
this regard, but it’s actually the best solution. A gap larger than 1 mm
or so means a reduction in the insulating effectiveness of the exterior
rigid foam. According to Lstiburek, with drainable housewrap you
lose next to nothing in terms of thermal performance compared to the
increased durability and diminished risk of the wall assembly.

A judgment call

It seems that the proper role of drainable housewraps is still some-

what unclear. On the one hand, they provide a space behind siding
for drainage, which is one of the best safety mechanisms that can be
incorporated into a house. And when it comes to making sure that
exterior foam plays nicely with OSB sheathing, they are a true silver
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Stored moisture

Whether it comes directly

from the building materials we
use—green framing lumber and
concrete that isn't fully cured

are two common examples—or
from building components being
exposed to the elements during
construction, stored moisture can
take a year or more to dry fully.

Rainwater Vi
deflected R \
onto the
siding

Groundwater

The mechanisms at work here
aren’t wholly different from
those of driving rain: gravity
and capillarity. In this case,
however, gravity takes the
form of rain splashing off the
ground and onto the siding,
and capillarity may come from
high concentrations of moisture
at ground level (for example, if
there are lush garden beds at
the base of the wall).

bullet, balancing effective moisture redistribution with a very small
reduction in thermal performance.

The research findings are pretty well understood and agreed upon
when it comes to airflow: A physical gap behind siding is a good thing
(although there is a sliding scale), and planned ventilation is even bet-
ter. In his 2010 article, Lstiburek wrote that providing ventilation is
“simple, elegant, and unbelievably effective in helping out drying.”

On the other hand, drainable housewraps have limitations com-
pared to an assembly with a more substantial gap. A drainable house-
wrap will not provide purposeful airflow—certainly not enough to
compete with the performance of a ventilated rain-screen wall.

It may be helpful to think of drainable housewraps as falling some-
where in the “better” zone, trailed by a “good” traditional housewrap
installation, but not as beneficial as the “best” option: a true ventilated
rain-screen assembly. O

Justin Fink is Project House editor.
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