HIGH R-VALUE ENCLOSURE REPORT CASE STUDY

OFFSET FRAME WALL CONSTRUCTION
OFFSET FRAME WALL CONSTRUCTION
DETAILS (Wall 11)1
• 2x6 interior framing wall
• 2x3 cantilevered wall
• 4.5” high density spray foam
• Fiberglass or cellulose cavity insulation
• OSB sheathing

SCORING: HOW IT RATES
The scoring of each wall system is
based on the following five categories. A score of 1 is the lowest score
in each category and represents the
worst possible technology for each
category or highest possible relative
cost. A score of 5 is the highest score
available in each category, and is
representative of the best available
technology available on the market or
lowest relative cost.

INTRODUCTION
This overview summarizes the offset frame wall construction including the advantages and
disadvantages of this construction strategy. A more detailed analysis and direct comparison to several other walls can be found online.1 The scoring system is subjective based on
the relative performance and specifications between different wall systems. Complex two
dimensional heat flow analysis and one dimensional hygrothermal modeling were used to
determine moisture related durability risks for analysis.

Thermal Control

5

Durability

5

Buildability

4

Cost

3

THERMAL CONTROL

Material Use

2

Installed Insulation R-value: The amount of insulation installed in this wall system can be modified quite easily but in this case, 4.5” of high density spray foam (R-6/inch) was used on the
exterior, and 5.5” of cellulose (R-3.7/inch) was installed in the stud space for a total installed
insulation R-value of R-47. It is possible to install as much or as little spray foam insulation
on the exterior as practical in specific cases.
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The offset frame wall system is ideal
in many situations where the cost of
high density spray foam is justified.
There is very minimal risk to moisture
related durability issues from rain
penetration or condensation because
off the continuous exterior spray
foam insulation if the penetrations
are detailed correctly. This is a very
durable wall system for all climates,
and can be built as new construction
or a deep retrofit.

For a more complete analysis of this and other wall constructions, go to www.buildingscience.com.

Whole-wall R-value: Using two dimensional heat flow analysis with thermal bridging effects
and average framing factors, the thermal bridging in this wall system is significantly reduced
by the uniform layer of spray foam over the exterior covering the rim joist and wall framing.
The whole wall R-value for this assembly is approximately R-37.1
Air Leakage Control: The exterior spray foam insulation is a perfect air barrier for this enclosure eliminating heat losses by air leakage through the wall. Air still could leak around
penetrations such as windows, doors, and services if not detailed correctly.2
Typical Insulation Products: High density spray foam and fiberglass batt, blown cellulose,
sprayed cellulose, or sprayed fiberglass.

This summary has been prepared by Building Science Corporation for the Department of Energy’s Building
America Program, a private/public partnership that develops energy solutions for new and existing homes.
The views and opinions of authors expressed herein do not necessarily state or reflect those of the United
States government or any agency thereof.
For more information about Building America go to www.buildingamerica.gov.
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Rain Control: For this wall system, the continuous
drainage plane will be the exterior surface of the
high density foam. Rain screen cladding will be
installed directly on the exterior framing, and any
moisture that passes through the cladding will drain
against the high density spray foam. Intersections,
windows, doors and other penetrations must be
detailed to prevent the penetration of rainwater.3

This wall system does require some attention to detailing, and likely some initial training to
install the exterior framing material1, but the risks from poor construction are very minimal. Spray foam insulation is shipped as a liquid in two components and only mixed as it is
installed, so shipping is much more efficient and reliable than board foam, which has been
reported to arrive on the job site damaged, especially in remote areas. It is very quick and
easy to dry in a structure with spray foam insulation to weatherproof it, which is critical in
environments with short construction seasons. Interior finishing can be done even in inclement weather. This enclosure system has been used both in new construction and in retrofit
situations in cold climates.

Air Leakage Control: The continuous layer of high
density spray foam prevents all air leakage through
the enclosure system. Care should be taken to
make sure that penetrations through the enclosure
(windows, doors, services) are airtight. There should
be no risk of air leakage condensation against the
sheathing in most climates with 4.5” of exterior
spray foam. In climate zone 8, more spray foam
may be required, or the stud space insulation can be
removed to ensure that there is no condensation.4
Vapor Control: The continuous layer of high density
spray foam prevents vapor movement through the
enclosure system. There should be no risk of vapor
condensation against the sheathing in most climates
with 4.5” of exterior spray foam. In climate zone 8,
more spray foam may be required, or the stud space
insulation can be removed to ensure that there is no
condensation.5
Drying: This enclosure system will dry both to the
interior, if the moisture is in the stud space, and to
the exterior, if the moisture is in the cladding. Proper
flashing of all penetrations should help minimize
moisture in the enclosure. Ventilation behind vapor
impermeable claddings and interior components (e.g.
kitchen cabinets) can encourage drying.
Built- in Moisture: Care should always be taken to
build with dry materials where possible, and allow
drying of wet materials before closing in. Cellulose is
often sprayed in wet, and manufacturer’s recommendation is to allow drying before closing in. Because
no polyethylene vapor barrier is required, moisture in
the stud space will be able to dry quite easily to the
interior.

COST
In most regions high density spray foam is a relatively expensive method of insulating the
enclosure, however the benefits, of a complete air and vapor barrier, occupancy comfort,
reduced energy consumption, and reduced risks to contractor errors may be worth the
increased cost in some locations and situations.

MATERIAL USE
More framing materials are required for this enclosure assembly, as well as the higher embodied energy high density spray foam. Cellulose in the stud space has very low embodied
energy.

TOTAL SCORE
This wall system is ideal in many situations where the cost of high density spray foam is
justified. One of the locations where the cost is justified is the extremely cold climates and
short construction seasons of the north. Most of the durability related issues are caused by
air leakage and vapor condensation on the sheathing causing rot and mold in the enclosure.
The common complaints in the remote locations is that the board foam arrives on trucks
badly damaged, but with spray foam, the foam is shipped in two liquid components, and
more board feet of foam could be shipped on the same truck. The construction season is
very short but houses can be dried in during the best weather, and the interior finished later
if necessary.

Durability Summary: Provided the minimum amount
of spray foam insulation is exceeded for a given climate to keep the condensation plane above the dew
point, there is virtually no risk to moisture condensation in the enclosure, and any small amounts of
moisture in the enclosure will dry easily.
Cellulose insulation is typically treated with borates
that have been shown to protect itself and neighboring wood material from mould and decay. Cellulose
insulation also has decreased flame-spread potential.
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