Unvented

Attics

The key to unlocking spray foam insulation
growth in cold climates

By No-Burn, Inc.

For the past decade, spray foam insulation
(SPF) struggled to outpace the demand for
traditional insulation product types in the
residential market. The last major catalyst
for new SPF demand occurred when some
national production homebuilders adopted
a building design unique to SPF - the un-
vented attic. Utilities and ductwork placed
within the building envelope not only cre-
ated more comfortable and energy efficient
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homes but solved a substantial builder chal-
lenge with moisture and condensation in
hot-humid areas.

Despite new federal builder incentives cre-
ated by the §45L Tax Credit and energy ef-
ficiency standards established by the 2021
IECC, above market growth rates in colder
climate zones remain elusive for three rea-
sons. First, the gap between the prescriptive

and performance pathway requirements
narrowed, likely requiring the installation of
near prescriptive R-value thicknesses (up to
8%-inches of closed-cell SPF). New air-seal-

ing methods such as aerosolized sealants,

self-adhered air barrier membranes, and
liquid applied air barriers provide builders
with an alternative method to achieve low
ACHS50 rates. Finally, because exterior con-
tinuous insulation prevents thermal bridg-
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Enhance the safety and longevity of your structure with ONE-STEP advanced Coatings.
Introducing No-Burn ThB Spray Seal™ and No-Burn Plus Spray Seal™.
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No-Burn® ThB Spray Seal”

Class Il Vapor Retarder
Thermal Barrier
Ignition Barrier

Exterior Wall Assembly

No-Burn® ThB Spray Seal™ is a high
performance intumescent coating for open
and closed cell spray polyurethane foam. It

functions as a Class Il vapor retarder, thermal
barrier, and ignition barrier in one coating,
ideal for exterior wall assembilies. This durable
coating withstands UV exposure and weather
for up to six months.
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One-Step Application
Fire Resistant
UV Resistant
Air/Weather Barrier

No-Burn® Plus Spray Seal™ is a superior
intumescent coating that combines Fire
Retardant Treated Wood (FRTw) equivalence
with an air/water-resistive barrier in a single
coating. Designed for use over OSB, plywood,
I-joists, and lumber materials, this innovative
solution offers up to six months of UV and
weather durability.
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Colder climate zones
present even greater
opportunities for SPF
market growth. The
inside-to-outside
vapor drive and chilly
winter temperatures
set the conditions
for condensation on
vulnerable surfaces
such as roof decks.

ing, assemblies with continuous insulation
and fibrous insulation may outperform
equivalent R-value cavity only systems with
SPE. These three options increase the cost
to build a new home. As the 2021 IECC
gains wider adoption either voluntarily or
through the recently announced federal
mandate requiring compliance for all new
FHA-backed loans, builders will accelerate
their evaluation of alternative products and
construction practices to minimize the add-
ed costs. Like how the unvented attic solved
a builder problem in hot and humid areas,
the unvented attic may now solve a different
problem in cold climates.

Locating HVAC equipment and duct work
in conditioned space creates such an en-
ergy efficiency advantage that spray foam
contractors often only install approximately
5Y-inches of open cell foam (R-20), instead
of the prescribed R-38. Florida even codified
this R-20 requirement in state legislation
effective January 1, 2025. In a white paper
published in 2013, the U.S. Department of
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Energy explains the thermodynamics of

this phenomenon.

Although this performance advantage
principally manifests in home designs with
utilities placed in the attic, builders in cold-
er climate zones that place utilities in base-
ments can still realize dramatic ACH50
rate reductions with unvented attics. The
spray foam coalition side-by-side Texas
home study shows a switch to unvented at-
tics lowered ACH rates by 37%.

Carlisle

presented the results of a recent research

Weatherproofing  Technologies

project performed at Home Innovation Re-
search Laboratory at the 2024 High Perfor-
mance Home Builder Summit that showed
an even greater reduction (48%) in ACH
rate under laboratory conditions. The un-
vented attic gives builders an easy button
for meeting the < 3 ACH50 rates required
by the 2021 IECC in climate zones 4-8.
According to Joe Lstiburek of Building Sci-
ence Corporation, “Unvented attics make a
lot of sense. In humid climates, venting at-
tics brings a great deal of moisture into the
structure. In cold climates, venting attics
bring in a great deal of snow. Not venting
makes these problems go away.” Builders
will likely seriously entertain unvented at-
tics as a component of their overall strategy
for meeting code and above code programs
like Energy Star. Builder adoption of un-
vented attics in cold climates creates new
demand for SPE

Insulation contractors, who understand the
2021 IECC updates, are best positioned to
communicate the benefits of unvented attics
to their builder clients. The 2021 IECC cre-
ated intended and unintended consequenc-
es for SPF that need to be thoroughly under-
stood before productively engaging builders
considering the transition to foam. The 2021

IECC changes intentionally closed the gap be-
tween the prescriptive R-value requirements
and those calculated by the performance
pathway. The typical 5%-inches of open-cell
foam installed today may no longer suffice.
The new code pushes builders to install pre-
scriptive R-values such as R-49 or R-60 de-
pending on the builder’s overall design and
climate zones. Even though the added foam
increases the total insulation project cost to
the builder, this cost may provide the highest
return on builder investment. Depending on
the builders’ energy efficiency tradeoffs in the
energy model, the added foam may eliminate
potentially more expensive energy efficiency
upgrades. These include exterior continuous
insulation, slab on grade insulation, higher
efficiency windows, or design changes that
affect home marketability such as limiting
the number of windows in the home. In such
scenarios the added foam becomes the most
cost-effective tradeoff.

The unintended consequence affects SPF
product approval when evaluated with in-
tumescent coatings as ignition and thermal
barriers. Building code allows the use of
ignition barriers to prevent a flame source
from directly contacting the foam in sit-
uations where access is limited. Although
some attic-specific designs often drop this
requirement, many attics typically use alter-
native ignition barrier assemblies with intu-
mescent coatings or Appendix X evaluated
foam products. Obtaining approval under
these two methods requires fire testing as a
complete system. In the intumescent coating
situation, the compliant system requires no
less than the amount of coating as evaluat-
ed, and no more than the amount of foam
evaluated. Because of the sporadic adoption
of the higher R-values, spray foam manu-
facturers delayed retesting their products
up to the thicknesses needed for R-49 or
R-60. Builders and contractors have little



flexibility when selecting an Appendix X
type open-cell product for high R-value
applications. Product evaluation reports
for common Appendix X type open-cell
products state that the foam shall not ex-
ceed 11%-inches (R-43).
builders and SPF contractors keep product

Alternatively,

and manufacturer flexibility when using an
intumescent coating since most open-cell
products have approvals up to 16-inches
with a coating (R-60).

Substituting a typical open-cell product
for an Appendix X type may increase con-
tractor’s profitability or reduce total builder
costs. Because Appendix X type foams re-

quire no added coatings and the associated
labor, both builders and contractors realize
cost savings when installed at today’s re-
quirement of 5Y%-inches. However, at high-
er thicknesses, favorable economics shift
back to traditional open-cell foam prod-
ucts for two reasons. First, Appendix X
type foams require specific material prepa-
ration steps sacrificing labor productivity.
This becomes more costly when commonly
using a no mix type foam, because it forces
contractors to obtain and maintain mixers.
The second reason involves the yield differ-
ences between open-cell foams and Appen-
dix X foams. Most Appendix X foams use
sugar as a flame retardant to achieve the
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requisite fire performance. The sugar adds
weight to the foam which increases foam
density. This is why Appendix X type foams
produce lower yields compared to other
open-cell products. Consider an average
yield of 17,000 bdft/set for an Appendix
X foam compared to a high-yield foam of
21,000 bdft/set. At higher R-values requir-
ing more board feet, the yield improvement
savings begin to exceed the added intumes-
cent coating and labor costs. The potential
cost savings further increase in homes with
SPF in walls and attics because the coat-
ing required surface area stays constant as
foam usage increases. Converting builders
using Appendix X foams to foam and a
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Insulation contractors,
who understand the
2021 [ECC updates,
are best positioned

to communicate the
benefits of unvented
attics to their builder

clients.

coating offset the added costs to builders as
they specify higher R-values. The foam and
coating solution keeps SPF a cost-effective
choice for builders while increasing the de-
mand for foam.

Colder climate zones present even greater
opportunities for SPF market growth. The
inside-to-outside vapor drive and chilly
winter temperatures set the conditions for
condensation on vulnerable surfaces such
as roof decks. The building code prevents
condensation within the roof deck by speci-
fying closed-cell foam. However, on a mate-
rial cost basis, closed-cell foam costs 350%
more than equivalent R-value of open-cell
foam. Since the benefits of closed-cell foam
occur in the first few inches, adding foam
to reach high R-values amounts to an un-
economical use of material. Hybrid attic
assemblies with closed-cell and open-cell
foam ameliorate the situation by reducing
the material cost by up to 30%. The cost pre-
mium associated with any closed-cell foam
system discourages builders from adopting
unvented attics with SPF in colder climates.

Alternatively, preventing the movement of

water vapor into the attic assembly with a
class IT vapor retarder economically expands
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the use of open-cell foam in cold climates.
This two-step solution makes SPF more ac-
cessible to an entirely new market of build-
ers. Reaching an R-60 with closed-cell foam
requires nearly 8%-inches of foam. The
material cost alone to insulate 1,000 ft2 of
roofline is approximately $4,250. The ma-
terial cost for a high yield open-cell foam at
16-inches averages around $1,200-$1,300.
This dramatic difference leaves abundant
room to cover the added costs for the appli-
cation of a vapor retarder coating.

Class II vapor retarder choice presents its
own unique set of challenges. When used
with vapor permeable insulation, building
codes require vapor retarders to complete-
ly contact the insulation. This requirement
effectively bars all options except spray-ap-
plied coatings with foam. Most well-known
paint manufacturers offer class II vapor
retarder coating products. However, paint
manufacturers engineered these coatings
specifically for drywall use in new and
previously painted wall and ceiling appli-
cations. None of the product data sheets
list open-cell SPF as an approved substrate.
One common product specifically restricts
the product use on plastic surfaces like
SPE An investigation into the effectiveness
of these commercially available coatings
performed by Carlisle Spray Foam Insula-
tion, presented at the 2023 SPFA, showed
that these coatings do work as class II va-
por retarders but not at the typically in-
stalled thicknesses. Their analysis showed
that eight to 10 coats were needed to reach
class II performance when used on open-
cell foam. When selecting a spray-applied
class II vapor retarder coating, contractors
should only use products approved for the
intended application. The risks of product
failure can be expensive and paint man-
ufacturers keep immunity since none list
open-cell foam as an approved substrate.

Building code and spray foam product

acceptance criteria creates the next chal-
lenge. Both inadequately address the po-
tential impact of vapor retarder coatings
on fire performance. NFPA 286 and Ap-
pendix X assess complete system perfor-
mance. It is not yet obvious how the ad-
dition of a vinyl acrylic/styrene-butadiene
based coating, typical for class II vapor
retarder paints, affects approvals, since no
SPF manufacturer evaluated their foam
with vapor retarder coatings in NFPA 286
or Appendix X testing. Additionally, if a
system requires both vapor retarder and
intumescent coatings, contractors should
carefully follow manufacturer installation
instructions for material compatibility
and any product evaluation report limita-
tions. These issues will remain a gray area
until code reconciles the use of topcoats
with tested NFPA 286 assemblies. Based
on current code language, one can argue
that the vapor retarder coating should be
tested as part of the NFPA 286 test. A fully
certified and tested combined vapor re-
tarder and thermal barrier coating solves
this problem and eliminates any potential
contractor risk.

The next leap in spray foam insulation
market growth will occur when more
stringent energy efliciency standards gain
further adoption and the installed cost of
SPF decreases. Both events are beginning
to occur. States continue to adopt the 2021
IECC standards and new accessory prod-
uct innovations such as combined vapor
retarder/thermal barrier coatings grant
builders access to the cost-effectiveness of
open-cell foam. Compared to closed-cell
and hybrid systems, open-cell foam com-
bined with innovative coatings provide
builders significant cost savings, increas-
es contractor profitability, and accelerates
overall SPF market growth. -





