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Introduction
The International Codes (I-Codes) serve as the model codes for nearly all jurisdictions within
the United States. Energy efficiency provisions, such as requirements related to the building
thermal envelope, fall within the scope of the International Energy Conservation Code (IECC).
The 2012 Edition of the IECC incorporates several advances to improve the energy efficiency of
commercial and residential buildings. These advances include: new and more stringent requirements for components of the building thermal envelope, air leakage test requirements and
options as well as requirements for continuous air barriers. In addition to the provisions of
the IECC, the 2012 Edition of the International Green Construction Code (IgCC) When adopted will
further increase the requirements outlined in the 2012 IECC. The IgCC is not
a stand-alone code like the IECC or the International Building Code. It is intended to be used as
an ‘overlay’ code to the other I-Codes, meaning that its provisions are used in conjunction with
the other codes and regulations adopted by the jurisdiction.

The energy efficiency provisions (i.e., thermal insulation requirements) within the I-Codes (model codes) include both prescriptive
and performance pathways toward meeting the minimum requirements. The 2012 IECC prescriptive method includes minimum
insulation R-value requirements for many building thermal envelope components, such as roofs and walls. The 2012 IECC
includes U-factor options for the building thermal envelope components and allows a designer to calculate thermal resistance
of these components based on the additive U-factors of the materials within the assemblies. By comparison, the 2012 IgCC
does not include prescriptive methods; only performance methods are available to the designer. According to the building codes,
ASHRAE 90.1 can be used as an alternative to the energy requirements in the 2012 IECC, while ASHRAE 189.1 can be used
as a path to comply with the 2012 IgCC. While having these numerous options to reach compliance is beneficial to experts, it can
be confusing to the non-expert.
For many in the design and construction communities, clarity on the applicable code provisions may prove more preferable to
numerous, confusing options when it comes to compliance with the energy efficiency, insulation and air barrier compliance
requirements of the I-Codes. For building thermal envelope components that are frequently replaced or renovated, such as roofs
and walls, simplified, straightforward guidance on building thermal envelope requirements can help the construction industry.
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INTRODUCTION: Purpose and Use of guide
Purpose of the Guidance Document
In an effort to provide assistance for the building designer, the Spray Foam Coalition (SFC) and the Center for Environmental Innovation in Roofing (The Center) have developed this guidance document to provide building designers with easy-to-use information
about spray polyurethane foam (SPF) for use as wall and roof insulation and as an air barrier. Air barrier information and R-value
requirements for commercial and residential buildings complying with the 2012 IECC and 2012 IgCC are provided.

Use of the Guidance Document
This guidance document provides information relative to SPF used as:
1. Roof Insulation
2. Wall Insulation
3. An Air Barrier
Determining the Appropriate Thermal Resistance Value (R-Value). In order to identify the appropriate building code defined
prescriptive R-value for a roof or wall assembly:
1.Determine if the application is as roof insulation or wall insulation. SPF products designed for roof insulation and wall insulation are
different products having different thermal resistance and other requirements.
2. Determine the applicable code. The 2012 IECC and the 2012 IgCC have different values for roof and wall thermal
resistance requirements.
3. Determine if the building is commercial or residential. Commercial and residential buildings have different roof and
wall thermal resistance requirements.
4. Identify the type of roof or wall assembly. This guidance document provides information about the most common roof and
wall assemblies in commercial and residential buildings. It is not an exhaustive list of all assemblies.
a. Roofs with Insulation Entirely Above Deck (Commercial)
b. Roof with Attics and Other (Commercial)
c. Wood-Framed Walls (Commercial)
d. Metal-Framed Walls (Commercial)
e. Mass Walls (Commercial)
f. Wood-Framed Roofs (Residential)
g. Wood-Framed Walls (Residential)
h. Mass Walls (Residential)
5. Identify the Climate Zone. Roof and wall thermal requirements vary between climate zones.
6. Select the building code defined prescriptive R-value from the table within this guidance document based on the above identifications.
Air Barriers. This guidance document provides a brief overview of 2012 IECC requirements and offers a variety of guidance on the
effective use of SPF to meet these air barrier requirements. The guidance on SPF in this document is based on provisions of the
2012 IECC that identify several SPF systems as prescriptive air barrier materials. Consult the 2012 IECC and 2012 IgCC for additional information and how the model building codes apply to your specific situation.
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Limitations of the GuidANCE DOCUMENT
Prescriptive Design Path. This guidance document provides prescriptive R-values for the 2012 IECC and calculated R-values for
the 2012 IgCC. In many cases, the 2012 IgCC R-values are based on U-factor analysis specific to the exact construction type and
components used within a roof or wall. Please refer to the footnotes beneath each R-value chart for additional information.
As the design community and building industry become more aware of the thermal requirements of the building envelope, the
determination of R-value becomes more critical. For example, the R-value of a roof is not the simple measurement of insulation
thickness in the field of the roof. The R-value of the entire roof assembly, viewed as a complete rooftop system, is now the focus of
the building envelope industry.
Conditioned Buildings. This guidance document provides insulation and air-barrier information for conditioned buildings only.
For information relative to semi-heated buildings and semi-heated portions of buildings, see the appropriate code.
Additional Code Requirements. This guidance document is limited to insulation and air barrier requirements within the 2012 IECC
and 2012 IgCC. Accordingly, consult the 2012 IECC and 2012 IgCC for a more thorough understanding of insulation and air barrier
requirements. This guidance document does not address any other design or safety requirements of any of the other I-Codes.

A note about spf
SPF is a unique product in the building, in part, because it is manufactured on site. SPF products are extremely adaptable to various
shapes and forms allowing for application in places otherwise difficult to reach.

A Note About the IgCC
As stated previously, the IgCC is an overlay code intended for use in conjunction with other I-codes. The 2012 IgCC is unique in its
layout and use. Usually, each jurisdiction determines which sections of the IgCC apply, and in many cases to what extent they apply.
The jurisdiction fills out IgCC Table 302.1., which becomes the Jurisdictional Requirements. Because Table 302.1 provides many
options, the Jurisdictional Requirements are specific to each jurisdiction that adopts the 2012 IgCC.
According to Section 601.3 of the 2012 lgCC, the energy efficiency requirements can be met with performance or prescriptive
requirements. This guidance document provides information on calculated R-values that can meet the thermal resistance requirements of the 2012 IgCC.
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INTRODUCTION: North american climate zones
U.s. & Canada I-CODES / ASHRAE Zones
Climate zone 1
climate zone 2
climate zone 3
climate zone 4

(except marine)

Climate zone 5 & 4 Marine
Climate zone 6
Climate zone 7 & 8

U.S. Humidity Zones
a
B
C

Moist
Dry
Marine

C
B

a

Mexico Zones
THERMAL zones 1 & 2
THERMAL zones 3A, 3B & 3C
THERMAL zones 4A, 4B & 4C

Note on Mexico zones
Mexico does not recognize the I-Code/ASHRAE Climate Zones used in the United States and Canada. However, Mexico does recognize multiple thermal zones based on
elevation and other climate variances. Information on these climate zones is contained in a document produced by ONNCEE entitled “Building Industry—Insulation—
“R” Value for the Housing Envelope by Thermal Zone for Mexican Republic-Specification and Verification.”
For additional resources, visit www.onncce.org.mx.
8
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SPF used as roof insulation

Commercial Buildings: roofs with spf insulation entirely above deck1
Elastomeric Coating
continuous SPF Insulation

Roof deck

Climate Zone

R-Value: COntinuous above-deck insulation
2012 IECC R-Value2

2012 IgCC R-Value3

1

20.0

22.5

2

20.0

22.5

3

20.0

22.5

4

25.0

28.0

5

25.0

28.0

6

30.0

34.0

7

35.0

39.0

8

35.0

39.0

Notes to the Table
1. This table applies to low-slope roofs (less than or equal to 2:12 slope) on nonresidential buildings and multi-family dwellings greater than
three stories in height.
2. 2012 IECC R-value as shown in 2012 IECC Table C402.2.
3. 2012 IgCC R-value is determined by reducing the overall roof assembly U-factor in 2012 IECC Table C402.1.2 for “roofs with insulation
entirely above deck” by 10% and converting the assembly U-factor to the corresponding insulation R-value reduced by 0.17R for exterior
air film and 0.61R for interior air film. Resultant R-values rounded to the nearest 0.5 R. See ASHRAE 90.1-2010 Normative Appendix A and
2012 IgCC Section 605.1.1 for additional information.
Other Design Notes
1. Residential Portion (i.e. Group R occupancies) of a Commercial Building. In all Climate Zones, any residential portion of the
commercial building requires the same R-value as the commercial portion of the building. See 2012 IECC Table C402.2.
2. New Construction and Reroofing. The R-values shown above apply to new low-slope commercial roof systems and to the
reroofing of low-slope commercial roof systems where “the sheathing or insulation is exposed” during reroofing. See IECC 2102
Chapter C101.4.3, Exception 5.
3. Cool Roof Coverings. Low-slope roof coverings (less than or equal to 2:12 slope) over cooled conditioned spaces in Climate Zones
1, 2 and 3 shall meet minimum solar reflectance and emittance requirements. See IECC 2102 Section C402.2.1.1.
4. Roof Air Barrier. See “SPF Used as an Air Barrier” in this guidance document.
5. Skylight curbs are required to be insulated to a minimum R-5. See 2012 IECC Section 402.2.1.
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spf used as roof insulation

COMMERCIAL BUILDINGS: ATTIC AND OTHER ROOFS

Roof covering
Roof Sheathing / deck
SPF Insulation within Roof
structure directly under deck
Ceiling

Roof covering
Roof Sheathing / deck
SPF Insulation within framing
on the attic floor
Ceiling

Climate Zone

R-Value: Insulation within roof structure4
2012 IECC R-Value2

2012 IgCC R-Value3

1

38.0

43.0

2

38.0

43.0

3

38.0

43.0

4

38.0

43.0

5

38.0

43.0

6

49.0

55.0

7

49.0

55.0

8

49.0

55.0

Notes to the Table
1. This table applies to steep-slope roofs (greater than 2:12 slope) on nonresidential buildings and multi-family dwellings greater than three
stories in height.
2. 2012 IECC R-value as shown in 2012 IECC Table C402.2.
3. 2012 IgCC R-value is determined by reducing the overall roof assembly U-factor in 2012 IECC Table C402.1.2 for “attic and other roofs” by 10%
and converting the assembly U-factor to the corresponding insulation R-value as interpolated using ASHRAE 90.1-2010 Normative Appendix
A: Table A2.4, Assembly U Factors for Attic Roofs with Wood Joists (Standard Framing). Resultant R-values rounded to nearest 0.5 R. Note:
Resultant R-value will be slightly lower for attic roofs with advanced wood framing and slightly higher for single-rafter roofs and attic roofs
with steel joists. See ASHRAE 90.1-2010 Normative Appendix A and IgCC Section 605.1.1 for additional information.
4. Installed either directly under the roof deck or directly above the ceiling (See illustrations).
5. See Section “WOOD-FRAMED ROOFS WITH ATTICS: RAFTER WRAPPING” for additional discussion.
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Other design notes
1. Residential Portion (i.e., Group R occupancies) of a Commercial Building. In all Climate Zones except Marine 4 and 5, any residential portion of
the commercial building requires the same R-value as the commercial portion of the building. In Climate Zones Marine 4 and 5, the R-value is
increased to the next highest climate zone. See 2012 IECC Table C402.2.
2. New Construction and Reroofing. The R-values shown above apply to new low-slope commercial roof systems and to the reroofing of low-slope
commercial roof systems where “the sheathing or insulation is exposed” during reroofing. See 2012 IECC Chapter C101.4.3, Exception 5.
3. Cool Roof Coverings. Low-slope roof coverings (greater than or equal to 2:12 slope) over cooled conditioned spaces in Climate Zones 1, 2
and 3 shall meet minimum solar reflectance and emittance requirements. See 2012 IECC Section C402.2.1.1.
(Note: It is not common to have commercial structures with attics that are less than 2:12.)
4. Roof Air Barrier. See “SPF Used as an Air Barrier” in this guidance document.
5. Skylight curbs are required to be insulated to a minimum R-5. See 2012 IECC Section 402.2.1.
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spf used as roof insulation

RESIDENTIAL BUILDINGS: WOOD-FRAMED ROOFS

Roof covering
Roof Sheathing / deck
SPF Insulation within Roof
structure directly under deck
Ceiling

Roof covering
Roof Sheathing / deck
SPF Insulation within framing
on the attic floor
Ceiling

Climate Zone

R-Value: Insulation within roof structure4
2012 IECC R-Value2

2012 IgCC R-Value3

1

30

n/a

2

38

n/a

3

38

n/a

4

49

n/a

5

49

n/a

6

49

n/a

7

49

n/a

8

49

n/a

Notes to the Table
1. This table applies to steep-slope roofs (greater than 2:12 slope) on detached residential buildings (one- or two-family) and multi-family
dwellings three stories or less in height.
2. 2012 IECC R-value as shown in 2012 IECC Table R402.1.1 for “Ceiling R-Value.”
3. The 2012 IgCC does not include provisions for detached residential buildings (one- or two-family) and multi-family dwellings
three stories or less in height.
4. Installed either directly under the roof deck or directly above the ceiling (See illustrations).
5. See Section “WOOD-FRAMED ROOFS WITH ATTICS: RAFTER WRAPPING” for additional discussion.
other design notes
1. Eave Baffles. In vented attics, eave baffles are necessary at soffit and eave vents to allow airflow. 2012 IECC Section R402.2.3 requires
baffles for “… air permeable insulations in vented attics …”
2. Access hatches and doors. To achieve the code required R-value, access hatches and doors should be covered with insulation at an
R-value that is equivalent to that of the adjoining ceiling.
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SPF used as roof insulation

WOOD-FRAMED ROOFS WITH ATTICS: RAFTER WRAPPING

Roof Deck
SPF Insulation
RBetween

RBetween

Roof RaftEr

RBelow
RBelow

Prescriptive
R-Value
PRESCRIPTIVE
U-FACTOR
R-VALUE
BETWEEN
RAFTERS

R30

R38

R49

R43
(ASSEMBLY)

R55
(ASSEMBLY)

0.035

0.03

0.026

0.023

0.018

26.8

31.5

36.7

41.7

53.8

R-VALUE BELOW RAFTER
RAFTER SIZE
2x4
2x6
2x8
2x10
2x12

LD

MD

LD

MD

LD

MD

LD

MD

LD

MD

19.9

18.3

24.6

22.8

29.6

27.7

34.6

32.4

46.5

44.2

16.5

14.9

21.1

19.2

26.0

23.9

30.9

28.5

42.7

39.7

13.7

12.2

18.2

22.8

23.0

20.9

27.9

25.4

39.5

36.5

10.6

9.3

15.0

13.4

19.8

17.8

24.5

22.2

36.1

32.9

7.8

6.7

12.0

10.6

16.7

14.8

21.3

19.1

32.7

29.6

Notes to the Table
1. SPF can be sprayed under the deck and around the rafters, in addition to being sprayed between rafters in roofs with attics. This application is
called “stud wrapping” or “rafter wrapping.” The table above provides R-values of SPF to be installed under the sloped roof deck and around
the rafters in order to meet the R-values shown in this guidance document in the table for “SPF Used as Roof Insulation/Commercial Buildings: Attics and Other Roofs” and “SPF Used as Roof Insulation/Residential Buildings: Attics and Other Roofs.”
2. In these calculations, the R-value of SPF used for closed cell SPF is 6.2/inch. The R-value of SPF used for open cell SPF is 3.6/inch.
3. Rafter spacing has little effect on the R-value required when the “rafter wrapping” method is used. The chart is applicable to rafter spacings
of 16” on center and 24” on center.
4. Wrapping the rafters can use less foam to achieve the required R-value relative to only installing SPF insulation between rafters.
5. “Other Design Notes” in the tables on the previous pages are applicable for commercial and residential installations.
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spf used as wall insulation

COMMERCIAL BUILDINGS: wood-framed walls

Interior Finish
SPF Insulation in stud wall cavity
SPF or other continuous insulation
(E.G., Insulated sheathing)
Exterior finish
Interior Finish
SPF Insulation in stud wall cavity
Exterior finish

Climate Zone
STUD SIZE

16

R-Value Requirement
2012 IECC R-Value2

202 IgCC R-VALUE3

In Cavity

Continuous

In Cavity

Continuous

1 (2x4)

13

3.8

14.5

3.8

1 (2x6)

20

n/a

22.5

n/a

2 (2x4)

13

3.8

14.5

3.8

2 (2x6)

20

n/a

22.5

n/a

3 (2x4)

13

3.8

14.5

3.8

3 (2x6)

20

n/a

22.5

n/a

4 (2x4)

13

3.8

14.5

3.8

4 (2x6)

20

n/a

22.5

n/a

5 (2x4)

13

3.8

14.5

3.8

5 (2x6)

20

n/a

22.5

n/a

6 (2x4)

13

7.5

15

7.5

6 (2x6)

20

3.8

23

3.8

7 (2x4)

13

7.5

15

7.5

7 (2x6)

20

3.8

23

3.8

8 (2x4)

13

15.6

16.5

15.6

8 (2x6)

20

10

23.5
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Notes To the Table
1. This table applies to above-grade walls in nonresidential buildings and low-slope multi-family dwellings greater than three stories in height.
2. 2012 IECC R-value as shown in 2012 IECC Table C402.2. When required, continuous insulation is intended to be located on the exterior of the
cavity. Note: The 2012 IECC R-value table assumes that either 2x4 or 2x6 wood studs are spaced 16” on center and the 3 ½” or 5 ½” cavity is filled
with the maximum allowable amount of mineral or glass fiber batt insulation. In the case of SPF insulation, because it has a higher R-value per
inch than batt insulation, the full cavity may not need to be filled to obtain the required R-value.
3. 2012 IgCC R-value is determined by reducing the U-value in 2012 IECC Table C402.1.2 for “wood framed walls above grade” by 10%,
converting the resultant U-value to the corresponding interpolated R-value per Table A3.4 Assembly U Factors for Wood-Frame Walls,
Normative Appendix A, ASHRAE 90.1-2010, and adding the resultant increase in R-value in SPF insulation to the cavity portion of the assembly.
Resultant R-values rounded to nearest 0.5 R. Note: Resultant R-values will be slightly lower for walls with stud spacing greater than 16” on center.
See ASHRAE 90.1-2010 Normative Appendix A and 2012 IgCC Section 605.1.1 for additional information.
Other Design Notes
1. Residential Portion (i.e. Group R occupancies) of a Commercial Building. In all Climate Zones, any residential portion of the commercial
building requires the same R-value as the commercial portion of the building for cavity insulation; however, the R-value for continuous insulation
is increased in Climate Zones Marine 4 and 5 to the next highest climate zone. See 2012 IECC Table C402.2.
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SPF used as wall insulation

COMMERCIAL BUILDINGS: METAL-FRAMED WALLS

Interior Finish
SPF Insulation in Stud wall cavity
SPF or other continuous insulation
(E.G., Insulated sheathing)
Exterior finish

Climate Zone

R-Value Requirement
2012 IECC R-Value2

202 IgCC R-VALUE3

In Cavity

Continuous

In Cavity

Continuous

1

13.0

5.0

14.5

5.0

2

13.0

5.0

14.5

5.0

3

13.0

7.5

14.5

7.5

4

13.0

7.5

14.5

7.5

5

13.0

7.5

14.5

7.5

6

13.0

7.5

14.5

7.5

7

13.0

7.5

14.5

7.5

8

13.0

7.5

14.5

7.5

Notes to the Table
1. This table applies to above-grade walls in nonresidential buildings and low-slope multi-family dwellings greater than 3 stories in height.
Assumes 3½” metal studs spaced 16” on center.
2. 2012 IECC R-value as shown in 2012 IECC Table C402.2. Continuous insulation is intended to be located on the exterior of the cavity.
Note: The 2012 IECC R-value table assumes that either 2x4 or 2x6 metal studs are spaced 16” on center and the 3 ½” or 5 ½” cavity is filled
with the maximum allowable amount of mineral or glass fiber batt insulation. In the case of SPF insulation, however, the full cavity may not
need to be filled to obtain the required R-value.
3. 2012 IgCC R-value is determined by reducing the U-value in 2012 IECC Table C402.1.2 for “metal framed walls above grade” by 10%,
converting the resultant U-value to the corresponding interpolated R-value per Table A3.3 Assembly U Factors for Metal-Frame Walls,
Normative Appendix A, ASHRAE 90.1-2010, and adding the resultant increase in R-value in SPF insulation to the cavity portion of the
assembly. Resultant R-values rounded to nearest 0.5 R. Note: Resultant R-values will be slightly lower for walls with stud spacing greater
than 16” on center. See ASHRAE 90.1-2010 Normative Appendix A and 2012 IgCC Section 605.1.1 for additional information.
Other Design Notes
1. Residential Portion (i.e. Group R occupancies) of a Commercial Building. In all Climate Zones, any residential portion of the commercial
building requires the same R-value as the commercial portion of the building for stud wall cavity insulation; however, the R-value for
continuous insulation is increased in Climate Zones 2, 7 and 8. See 2012 IECC Table C402.2.
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spf used as Wall insulation

COMMERCIAL BUILDINGS: MASS WALLS2

Mass Wall
COntinuous SPF Insulation
Exterior finish

Climate Zone

R-Value: Continuous insulation
2012 IECC R-Value3

2012 IgCC R-Value4

1

5.5

6.0

2

5.5

6.0

3

7.5

8.0

4 Except Marine

8.0

9.0

5 Plus Marine 4

11.5

12.5

6

11.5

12.5

7

15.0

16.0

8

15.0

16.0

Notes to the Table
1. This table applies to above-grade walls in nonresidential buildings and low-slope multi-family dwellings greater than three stories in height.
2. Mass wall assumed to be 8” medium weight solid grouted concrete block and continuous insulation assumed to be uninterrupted by framing.
See Table A3.1A Assembly U Factors for Above-Grade Concrete and Masonry Walls, Normative Appendix A, ASHRAE 90.1-2010. Other
types of concrete and masonry mass wall assemblies will have different insulation R-value requirements.
3. The 2012 IECC continuous insulation R-value is determined by converting the U-value for “mass walls above grade” as shown in 2012
IECC Table C402.1.2 to the corresponding R-value for “continuous insulation uninterrupted by framing” as shown for ASHRAE 90.1-2010
Table A3.1A, Normative Appendix A, for 8” medium weight solid grouted concrete block walls.
4. For the 2012 IGCC, R-value is determined by reducing the U-value in 2012 IECC Table C402.1.2 for “mass walls above grade” by 10% and
converting the resultant U-value to the corresponding interpolated R-value for “continuous insulation uninterrupted by framing” as shown
for ASHRAE 90.1-2010 Table A3.1A, Normative Appendix A, for 8” medium weight solid grouted concrete block walls. Resultant R-values
rounded to nearest 0.5 R. See 2012 IGCC Section 605.1.1 for additional information.
Other Design Notes
1. Residential Portion (i.e. Group R occupancies) of a Commercial Building. In Climate Zones 2, 3, 4, 5 and 6, any residential portion of the
commercial building requires increased R-value. See 2012 IECC Table C402.2.
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SPF used as wall insulation

Residential BUILDINGS: wood-FRAMED WALLS

Interior Finish
SPF Insulation in stud wall cavity
SPF or other continuous insulation
(E.G., Insulated sheathing)
Exterior finish
Interior Finish
SPF Insulation in stud wall cavity
Exterior finish

Climate Zone
STUD SIZE

R-Value Requirement
2012 IECC R-Value2
In Cavity

202 IgCC R-VALUE3

Continuous

In Cavity

Continuous

1 (2x4)

13.0

n/a

n/a

n/a

1 (2x6)

13.0

n/a

n/a

n/a

2 (2x4)

13.0

n/a

n/a

n/a

2 (2x6)

13.0

n/a

n/a

n/a

3 (2x4)

13.0

5.0

n/a

n/a

3 (2x6)

20.0

n/a

n/a

n/a

4 (2x4)

13.0

5.0

n/a

n/a

4 (2x6)

20.0

n/a

n/a

n/a

5 (2x4)

13.0

5.0

n/a

n/a

5 (2x6)

20.0

n/a

n/a

n/a

6 (2x4)

13.0

10.0

n/a

n/a

6 (2x6)

20

5.0

n/a

n/a

7 (2x4)

13.0

10.0

n/a

n/a

7 (2x6)

20

5.0

n/a

n/a

8 (2x4)

13.0

10.0

n/a

n/a

8 (2x6)

20

5.0

n/a

n/a

Notes to the Table
1. This table applies to above-grade walls in detached residential buildings (one- or two-family) and multi-family dwellings three stories
or less in height.
2. 2
 012 IECC R-value as shown in 2012 IECC Table R402.1.1 for “Wood-Framed Walls.” When required, continuous insulation is intended to
be located on the exterior of the cavity. Note: The IECC R-value table assumes that either 2x4 or 2x6 wood studs are spaced 16” on center
and the 3 ½” or 5 ½” cavity is filled with the maximum allowable amount of mineral or glass fiber batt insulation. In the case of SPF insulation,
however, the full cavity may not need to be filled to obtain the required R-value.
3. The 2012 IgCC does not include provisions for detached residential buildings (one- or two-family) and multi-family dwellings three stories
or less in height.
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spf used as Wall insulation

residential BUILDINGS: MASS WALLS2

Mass Wall
Continuous SPF Insulation
Exterior finish

Climate Zone

R-Value: Continuous insulation
2012 IECC R-Value3

2012 IgCC R-Value4

1

3.5

n/a

2

4.5

n/a

3

8.5

n/a

4 Except Marine

8.5

n/a

5 Plus Marine 4

10.5

n/a

6

15.0

n/a

7

16.0

n/a

8

16.0

n/a

Notes to the Table
1. This table applies to above-grade walls in detached residential buildings (one- or two-family) and multi-family dwellings three stories
or less in height.
2. Mass wall assumed to be 8” medium weight solid grouted concrete block and continuous insulation assumed to be uninterrupted by framing.
See Table A3.1A Assembly U Factors for Above-Grade Concrete and Masonry Walls, Normative Appendix A, ASHRAE 90.1-2010. Other
types of concrete and masonry mass wall assemblies will have different insulation R-value requirements.
3. The 2012 IECC continuous insulation R-value is determined by converting the U-value for “mass walls” as shown in 2012 IECC Table
R402.1.3 to the corresponding R-value for “continuous insulation uninterrupted by framing” as shown for ASHRAE 90.1-2010 Table A3.1A,
Normative Appendix A, for 8” medium weight solid grouted concrete block walls.
4. The 2012 IgCC does not include provisions for detached residential buildings (one- or two-family) and multi-family dwellings three stories
or less in height.
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Spf Used as an air barrier
The 2012 IECC now includes requirements for continuous air barriers because of the awareness
that preventing air leakage is as important to energy efficiency as including thermal insulation.
Relative to vapor diffusion, air leakage can move up to 30 times more moisture. Leaking air not
only carries moisture, it moves a great amount of heat (i.e., energy). It is understandable that
managing air leakage through the building thermal envelope is critical to energy efficiency.
Air barriers are relatively new to the construction industry, so there is still some confusion regarding how they are defined, evaluated
and used in the building envelope.
The 2012 IECC defines an air barrier as “material(s) assembled and joined together to provide a barrier to air leakage through
the building envelope. An air barrier may be a single material or a combination of materials.” Specific requirements for air barrier
construction are included in Section C402.4.1.1. of the 2012 IECC.
An air barrier requires certain characteristics to perform properly. An air barrier:
• Must be continuous, without gaps or openings of any size;
• Can be located anywhere within the envelope. Location is based on ease of detailing and installation;
• Does not need to resist vapor movement. It does not need to be a vapor retarder; and
• Must be strong to resist positive and negative pressures.

Air barriers and vapor retarders are not the same thing; however, it is possible that a single product is able to perform both functions.
In contrast to air barrier requirements, vapor retarders are not required to be continuous. Vapor retarders must be located in the
correct location within roofs and walls; this is based on the climate zone, vapor drive and materials used for construction, and details
can be found in the building code.
With respect to SPF, both open-cell and closed-cell products will perform as an air barrier at a sufficient thickness; however,
as of the date of publication of this document only the closed-cell products have the performance characteristics that meet code
requirements for a Class II vapor retarder at a practical installed thickness as defined by a dry-cup permeance of less than or equal to
1 perm per ASTM E96, “Standard Test Methods for Water Vapor Transmission of Materials – Method A.” SPF used in roof systems,
which are typically closed-cell, high-density, can typically perform as an air barrier and vapor retarder. SPF that is used for wall
insulation, which is typically open-cell, low-density or closed-cell, medium density, may perform as an air barrier. Understanding
the differences in characteristics of building products is important because similar products substituted on a job site could result in
unintended consequences.
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Spf Used as an air barrier

I-CODE REQUIREMENTS: COMMERCIAL BUILDINGS
General Requirements for Air Barriers

The I-Codes contain many specific requirements for air barriers, but in general they are required to be continuous for all assemblies
in the building thermal envelope, including both roofs and walls. In addition, all joints, seams and penetrations in the air barrier must
be sealed and secure enough to resist positive and negative pressures.

IECC Requirements
The 2012 IECC Commercial Provisions contain a mandatory requirement for air barriers in Section C402.4.1; it states,
“[a] continuous air barrier shall be provided throughout the building thermal envelope.” The 2012 IECC also provides air barrier
performance requirements for material, assembly and whole building and includes specific test methods that are to be used to
determine compliance. In comparison, the 2012 IECC Residential Provisions include mandatory requirements for air barriers
(see Table R402.4.1.1 within the IRC), and only whole building performance requirements. The 2012 IECC Residential Provisions
do not include specific test methods to be used to determine air leakage requirements.

Commercial Air Barrier Requirements by Climate Zone
Climate Zone

24

2012 IECC

2012 IgCC

1

Not Required

Required

2

Not Required

Required

3

Not Required

Required

4

Required

Required

5

Required

Required

6

Required

Required

7

Required

Required

8

Required

Required

Spray polyurethane foam Design guidance

■

insulation and air barrier requirements of the 2012 i-codes

In order to comply with the requirements of the 2012 IECC, air barriers must meet one of three requirements: material, assembly or
whole building. SPF at any thickness or density that meets or exceeds the air permeability requirement for “Material,” as shown in the
chart, meets the requirements of the 2012 IECC. See 2012 IECC Section C402.4.1.2.1.

2012 IECC Commercial Air Barrier Requirements for Material, Assembly and Building
Air Barrier Test

Air permeability, max,
or air leakage, max1

Pressure
differential

Material

0.004 cfm/sq. ft. (0.02 L/s m2)

0.3 inches of water (75 Pa)

Assembly

0.04 cfm/sq. ft. (0.2 L/s m2)

0.3 inches of water (75 Pa)

Building

0.4 cfm/sq. ft. (2.0 L/s m )

0.3 inches of water (75 Pa)

•

•

•

2

Notes to the table
1. Air permeance is a characteristic specific to materials. Air leakage is a characteristic of an assembly or a whole building.

2012 IECC Compliant SPF Air Barriers
Although the 2012 IECC establishes testing and performance requirements for air barriers, the code also identifies specific materials that are
prescriptively deemed to comply with the air barrier material performance requirements. Of the fifteen materials listed in the 2012 IECC that are
prescriptively deemed to be air barriers, SPF materials are included as follows:
• Closed
• Open

cell SPF a minimum density of 1.5 pcf (2.4 kg/m3) having a thickness of not less than 1½ inches (36 mm).

cell SPF with a density between 0.4 and 1.5 pcf (0.6 and 2.4 kg/m3) and having a thickness of not less than 4.5 inches (113 mm).
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Spf Used as an air barrier

SPF Details: Commercial Buildings

SPF may be used either as a complete air barrier system or as localized supplemental air barrier
used with other air barrier systems. Because of its spray-in-place characteristic, SPF has the
ability to air-seal spaces that are unique in size and shape.

Spf in roof applications
When used as a component in a roof system, SPF effectively seals to penetrations and fills gaps. Therefore, special detailing of
SPF roofs as air barriers can be minimal. If the air seal is located at the deck level, the SPF selected will depend on the specific
characteristics desired.
Roof penetrations can be air sealed with SPF. H’s, J’s, I’s as well as the more common circular or square penetrations can be
air sealed with SPF. Roof penetrations are sealed with the same foam, or foam with similar characteristics, used for SPF roof systems,
if the penetration is sealed at the surface of the roof system, since the same performance characteristics are needed.

SPF Penetration Detail: Roof Membrane as Air Barrier
SPF AIR BARRIER
AT ROOF PENETRATION
AT ROOF MEMBRANE
ROOF MEMBRANE / AIR BARRIER
ROOF INSULATION
ROOF DECK

SPF Penetration Detail: Air Barrier below Roof Insulation
ROOF MEMBRANE
SPF AIR BARRIER
AT ROOF PENETRATION
AT ROOF DECK
ROOF INSULATION
AIR BARRIER
ROOF DECK
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SPF Roof / Wall Intersection Detail: Roof Membrane as Air Barrier
ROOF MEMBRANE / AIR BARRIER
ROOF INSULATION
ROOF DECK, SOLID
SPF AIR BARRIER

SPF Roof / Wall Intersection Detail: Air Barrier below Roof Insulation
ROOF MEMBRANE
ROOF INSULATION
AIR BARRIER
ROOF DECK, METAL
SPF AIR BARRIER, IN FLUTES,
ABOVE AND BELOW METAL DECK

SPF Roof / Wall Intersection Detail: Parapet Wall

ROOF MEMBRANE / AIR BARRIER
ROOF INSULATION
ROOF DECK
AIR BARRIER
SPF AIR BARRIER
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SPF in Wall Applications
When used as a wall insulation system, SPF effectively seals penetrations and fills gaps. Therefore, special
detailing of SPF-insulated walls as air barriers is usually minimal; however, at windows, foundations and the top of
the wall (the areas “outside” of the framing), an air barrier is required to be continuous within the building thermal
envelope to be considered an air barrier under the 2012 IECC.
Wall penetrations can be air sealed with SPF. Wall penetrations are sealed with open cell, low-density foam
to allow vapor to pass through the air seal, unless a vapor retarder is specifically required or desired.

SPF Details: Wall Penetrations and Transitions
ROOF MEMBRANE / AIR BARRIER
ROOF INSULATION
ROOF Sheathing / DECK
air barrier
SPF AIR BARRIER above
and below deck, and in
flutes if metal deck
Exterior finishes
SPF Air Barrier where
wall structure meets
window frame / box
SPF Air Barrier or
sheet air barrier
SPF Air Barrier where
wall structure meets
window frame / box
Floor structure
Foundation
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Spf Used as an air barrier

I-CODE REQUIREMENTS: RESIDENTIAL BUILDINGS
Iecc requirements

The 2012 IECC Residential Provisions include a section regarding air leakage. The Residential Provisions do not specifically discuss air
barriers, but provide requirements to limit air leakage of the building thermal envelope. Section R402.4 states, “[t]he building
thermal envelope shall be constructed to limit air leakage . . .”

Residential air barrier requirements by climate zone
Climate zone

air changes per hour, max.

Pressure differential

1–2

5

0.2 inches of water (50 Pa)

3-8

3

0.2 inches of water (50 Pa)

Notes to the table
1. Specific test methods are not included in 2012 IECC for residential air leakage testing.

IgCC requirements
Although the 2012 IgCC does not include provisions for detached residential buildings (one- or two-family) and multi-family
dwellings three stories or less in height, the requirements of the 2012 IECC remain as minimum requirements for all
residential buildings in juridictions that have adopted the 2012 IECC.
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Spf Used as an air barrier

SPF Details: Residential Buildings

SPF may be used either as a complete air barrier system or as a localized supplemental
air barrier component used with other air barrier systems. Because of its sprayin-place characteristic, SPF has the ability to air seal spaces that are unique in size
and shape.
SPF in Roof Applications
When used as a roof system, SPF can effectively seal penetrations and fills gaps. Therefore, special detailing of SPF roofs
as air barriers is minimal. If the air seal is located at the deck level, the SPF formulation used will depend on the specific
characteristics needed.
Roof penetrations can be air sealed with SPF. Roof penetrations are sealed with the same foam, or foam with the same
characteristics, used for SPF roof systems if the penetration is sealed at the surface of the roof system, since the same
performance characteristics are needed.

SPF Penetration Detail: Roof Penetration Seal

roof covering
AIR BARRIER
Roof sheathing / deck

SPF AIR BARRIER
at roof penetration
at roof deck
Roof Penetration
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SPF Penetration Detail: Under Deck Insulation Seal

roof covering
Roof sheathing / deck
SPF Air barrier
under roof deck

Roof Penetration
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SPF in Wall Applications
When used as a wall insulation system, SPF seals penetrations and fills gaps. Therefore, special detailing of SPF-insulated walls as
air barriers is minimal; however, at windows, foundations and the top of the wall (the areas “outside” of the framing), an air barrier is
needed to be continuous within the building thermal envelope.
Wall penetrations can be air sealed with SPF. Wall penetrations are sealed with open cell, low-density foam to allow vapor to pass
through the air seal, unless a vapor retarder is specifically required or desired.

SPF Details: Wall Penetrations and Transitions
Roof Covering

Roof sheathing / deck
Roof Structure
Interior finishes
SPF Air Barrier where
framing meets exterior
sheathing
SPF Air Barrier where
framing meets window
frame / box
SPF Air Barrier where
framing meets exterior
sheathing
Floor structure
Foundation
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disclaimer
This guidance document is offered for the sole purpose of providing general, non-expert
information regarding the prescriptive insulation and air barrier requirements of the 2012
I-Codes (and ASHRAE building energy standards). This guidance does not address any other design or safety requirements of any of the other I-Codes. The publishers of this guidance document disclaim any liability under any theory of law for the information contained in this guidance document, its accuracy and its suitability for application to building envelope assemblies
(roof and wall) for any given building project in any code jurisdiction.
The information provided in this guidance document should not be construed to represent aesthetics or other attributes not specifically
addressed, nor should it be construed as an endorsement of the information in this guidance document or a recommendation for its
use. Readers of this guidance document should consult with the local building code authorities before applying information in this
guidance document to any building design or project.
This guidance document is intended to provide general information to professional persons who may be involved in installing spray
polyurethane foam in commercial and residential building construction. It is not intended to serve as a substitute for in-depth training or
specific construction or code requirements, nor is it designed or intended to define or create legal rights or obligations. It is not intended
to be a “how-to” manual, nor is it a prescriptive guide. All persons involved in construction projects including spray polyurethane foam
have an independent obligation to ascertain that their actions are in compliance with current federal, state and local laws, codes, and
regulations and should consult with legal counsel concerning such matters. The guidance is necessarily general in nature and individuals
may vary their approach with respect to particular practices based on specific factual circumstance, the practicality and effectiveness of
particular actions and economic and technological feasibility. Neither the American Chemistry Council, nor the individual member
companies of the Center for the Polyurethanes Industry, the Spray Foam Coalition of the American Chemistry Council, the Center
for Environmental Innovation in Roofing, nor any of their respective directors, officers, employees, subcontractors, consultants, or
other assigns, makes any warranty or representation, either express or implied, with respect to the accuracy or completeness of the
information contained in this guidance document; nor do the American Chemistry Council, the Center for the Polyurethanes Industry,
the Spray Foam Coalition, the Center for Environmental Innovation in Roofing, or any member companies assume any liability or
responsibility for any use or misuse, or the results of such use or misuse, of any information, procedure, conclusion, opinion, product, or
process disclosed in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.
This guidance document is protected by copyright. Users are granted a nonexclusive royalty-free license to reproduce and distribute,
subject to the following limitations: (1) the work must be reproduced in its entirety, without alterations; and (2) copies of the work
may not be sold.
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