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Reason: This proposal will provide a significant increase in energy efficiency while also increasing flexibility and cost effectiveness by providing
multiple paths in a way that facilitates easy demonstration of compliance. In each climate zone, four sets of equivalent alternative prescriptive
requirements are provided. One path focuses on primarily envelope improvements, whereas the other three paths include a combination of
improvements in envelope, air tightness, duct tightness, and equipment efficiency. When looking at above-code programs such as Building
America, these high efficiency homes invariably include a combination of all these factors. The whole building must be considered, and it is wrong
to only look at the envelope separately without also considering interactions with air sealing and equipment efficiency.

The four paths provided have been demonstrated to be equivalent in each climate zone through dozens of simulations using both REM/Rate™
and EnergyGuage software, and represent a significant increase in energy efficiency towards ICC’s goals.

Additionally, this proposal will help facilitate enforcement, in that the flexibility of this table will lead to increased use of prescriptive options over
the more complicated performance path. This table is intended to list the prescriptive description for packages of energy efficiency options that are
commonly desired by designers. If using this alternative approach, the builder will simply indicate which of the four paths they are using, and
building official will review the prescriptive requirements for that path.

Cost Impact: The code change proposal will increase the cost of construction, but improves cost effectiveness by offering multiple paths of
compliance. Alternate choices give more flexibility and competition, improving cost effectiveness.

PART I – IECC

Public Hearing: Committee: AS AM D
Assembly: ASF AMF DF

PART II – IRC BUILDING/ENERGY

Public Hearing: Committee: AS AM D
Assembly: ASF AMF DF

ICCFILENAME: ZAREMBA-CULP-CONNER-EC-8-402.1.5-T. 402.1.4-RE-1-N1102.1.4-T. N1102.1.4

EC57–09/10
402.1.5 (New), Table 402.1.5 (New); IRC N1102.1.4 (New), Table N1102.1.4 (New)

Proponent: Bill Prindle, ICF International, representing the Energy Efficient Codes Coalition; Jeff Harris, Alliance to
Save Energy; Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE); Garrett Stone, Brickfield,
Burchette, Ritts & Stone; Steve Rosenstock, Edison Electric Institute; Brian Dean, ICF International

THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IECC COMMITTEE. PART II WILL BE
HEARD BY THE IRC BUILDING/ENERGY COMMITTEE. SEE THE TENTATIVE HEARING ORDERS FOR THESE
COMMITTEES.

PART I – IECC

Add new text and table as follows:

402.1.5 Calculating opaque envelope component U-factors. When determining the U-factor of an opaque
assembly as part of Sections 402.1.3, 402.1.4, or 404.5.2, Table 402.1.5 shall be used to calculate the U-factor by
using a series-parallel calculation. Where actual insulation and framing fractions have been calculated for the
proposed design, they shall be used; otherwise the default insulation and framing fractions in Table 402.1.5 shall be
used. The code official may require: (1) actual insulation and framing fractions to be calculated and documented and
(2) the calculated and documented values to be inspected and reviewed by an independent party approved by the
code official.
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TABLE 402.1.5
COMPONENT R-VALUE AND INSULATION AND FRAMING FRACTIONS BY ASSEMBLY TYPE

Interior Air
Film

Interior
Layer

Cavity
Insulation

Layer
Insulation
Fraction

Cavity
Framing

Layer
Framing
Fraction

Insulating
Sheathing

Layerc

Structural
Sheathing

Layerc
Siding
Layer

Exterior Air
Film

R-Value R-Value R-Values Percent R-Values Percent R-Value R-Value R-Value R-Value

Wood Frame
Ceiling 0.61 0.45 As Specifieda 93%

R-1.25 per
inchb 7% - - - 0.61

Wood Frame
Wall 0.68 0.45 As Specified 77%

R-1.25 per
inchb 23%

0 or as
specified 0.62 0.61 0.25

Steel Frame
Wall 0.68 0.45 As Specified - - -

0 or as
specified 0.62 0.61 0.25

Mass Wall 0.68 0.45 As Specified - - - 0 or as
specified

0.62 0.61 0.25

Wood Frame
Floor

0.92 1.23 + 0.94 As Specified 90% R-1.25 per
inchb 10% - - - 0.92

Basement Wall 0.68 0.45 As Specified - - - 0 or as
specified

- - 0.25

Crawlspace
Wall

0.68 0.45 As Specified - - - 0 or as
specified

- - 0.25

a. In the standard reference design, the depth of the insulation shall be calculated to account for limited depth at the edge of the ceiling based on
a standard truss with available depth of 3.86 inches at the edge of the ceiling and a roof slope of 1 foot for every 3 feet across. In the proposed
design, the ceiling insulation u-value shall be calculated with the actual insulation depths in the proposed design.

b. The depth of the wood framing shall be based on the actual depth of the wood framing. In the standard reference design, it shall be calculated
as the cavity insulation R-Value divided by 4 and then rounded up to the following depths in inches: 3.5 for a 2x4 frame, 5.5 f or a 2x6 frame, 7.5
for a 2x8 frame or 9.5 for a 2x10 frame.

c. If insulating sheathing is used in the standard reference design, only 80% of the net wall is assumed to be covered by the insulating sheathing.
The other 20% is assumed to be covered with plywood. The proposed design shall be calculated with the actual percentage of insulating
sheathing and structural sheathing.

PART II – IRC BUILDING/ENERGY

Revise as follows:

N1102.1.4 Calculating opaque envelope component U-factors. When determining the U-factor of an opaque
assembly as part of Section N1102.1.2 or N1102.1.3, Table N1102.1.4 shall be used to calculate the U-factor by using
a series-parallel calculation. Where actual insulation and framing fractions have been calculated for the proposed
design, they shall be used; otherwise the default insulation and framing fractions in Table N1102.1.4 shall be used.
The building official may require: (1) actual insulation and framing fractions to be calculated and documented and (2)
the calculated and documented values to be inspected and reviewed by an independent party approved by the building
official.

TABLE N1102.1.4
COMPONENT R-VALUE AND INSULATION AND FRAMING FRACTIONS BY ASSEMBLY TYPE

Interior Air
Film

Interior
Layer

Cavity
Insulation

Layer
Insulation
Fraction

Cavity
Framing

Layer
Framing
Fraction

Insulating
Sheathing

Layerc

Structural
Sheathing

Layerc
Siding
Layer

Exterior Air
Film

R-Value R-Value R-Values Percent R-Values Percent R-Value R-Value R-Value R-Value

Wood Frame
Ceiling

0.61 0.45 As Specifieda 93% R-1.25 per
inchb 7% - - - 0.61

Wood Frame
Wall 0.68 0.45 As Specified 77%

R-1.25 per
inchb 23%

0 or as
specified 0.62 0.61 0.25

Steel Frame
Wall 0.68 0.45 As Specified - - -

0 or as
specified 0.62 0.61 0.25

Mass Wall 0.68 0.45 As Specified - - -
0 or as

specified 0.62 0.61 0.25

Wood Frame
Floor 0.92 1.23 + 0.94 As Specified 90%

R-1.25 per
inchb 10% - - - 0.92

Basement Wall 0.68 0.45 As Specified - - -
0 or as

specified - - 0.25

Crawlspace
Wall

0.68 0.45 As Specified - - - 0 or as
specified

- - 0.25
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a. In the standard reference design, the depth of the insulation shall be calculated to account for limited depth at the edge of the ceiling based on
a standard truss with available depth of 3.86 inches at the edge of the ceiling and a roof slope of 1 foot for every 3 feet across. In the proposed
design, the ceiling insulation u-value shall be calculated with the actual insulation depths in the proposed design.

b. The depth of the wood framing shall be based on the actual depth of the wood framing. In the standard reference design, it shall be calculated
as the cavity insulation R-Value divided by 4 and then rounded up to the following depths in inches: 3.5 for a 2x4 frame, 5.5 f or a 2x6 frame, 7.5
for a 2x8 frame or 9.5 for a 2x10 frame.

c. If insulating sheathing is used in the standard reference design, only 80% of the net wall is assumed to be covered by the insulating sheathing.
The other 20% is assumed to be covered with plywood. The proposed design shall be calculated with the actual percentage of insulating
sheathing and structural sheathing.

Reason: The calculations between the R-Values and U-Values for envelope components have not been available in the IECC or IRC. This proposal
is intended to make the calculations within the code and the use of code consistent and transparent. The proposal does not change the insulation
R-value or U-Value requirements, but rather is intended to be the means for future calculations to be consistent and for software tools to be
consistent. This proposal makes the standard reference design and proposed design framing fractions explicit, along with all of the layers of the
envelope components that are used in energy calculations.

Without explicit values that indicate how energy modeling tools are to model exact building envelope components, software tools have the
discretion to select “appropriate” but inconsistent envelope layers. This inconsistency between modeling tools can create inconsistent results for
what proposed designs comply with code. By adopting explicit component default value tables, the industry tools can increase consistency in how
buildings are modeled.

This proposal offers an easy way to understand the true energy efficiency of the homes that are being constructed, by defining the home
default construction values, the home building industry is encouraged to meet the standard construction techniques and improve to advanced
framing construction techniques.

This proposal uses the values that are based on ASHRAE where possible and further supplemented with Rescheck, HERS and Washington
State Energy code information.

This proposal also allows the code to be transparent where it is currently silent. Currently energy software and code officials do not have any
official guidance from the code on the actual translation between R-Value and U-Value. This leads to confusion and lack of consistency in the
implementation of code across the country.

Cost Impact: The code change proposal will not increase the cost of construction.

PART I – IECC

Public Hearing: Committee: AS AM D
Assembly: ASF AMF DF

PART II – IRC BUILDING/ENERGY

Public Hearing: Committee: AS AM D
Assembly: ASF AMF DF

ICCFILENAME: PRINDLE-EC-17-402.1.5-N1102.1.4

EC58–09/10
402.2.1, 502.2.1; IRC N1102.2.1

Proponent: Larry Wainright, Qualtim, Inc., representing the Structural Building components Industry

THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IECC COMMITTEE. PART II WILL BE
HEARD BY THE IRC BUILDING/ENERGY COMMITTEE. SEE THE TENTATIVE HEARING ORDERS FOR THESE
COMMITTEES.

PART I – IECC

Revise as follows:

402.2.1 Ceilings with attic spaces. When Section 402.1.1 would require R-38 in the ceiling, R-30 shall be deemed to
satisfy the requirement for R-38 wherever the full height of uncompressed R-30 insulation extends over the wall top
plate at the eaves. Similarly, R-38 shall be deemed to satisfy the requirement for R-49 wherever the full height of
uncompressed R-38 insulation extends over the wall top plate at the eaves. This reduction shall not apply to the U-
factor alternative approach in Section 402.1.3 and the total UA alternative in Section 402.1.4. Where the required
insulation depth is greater than the ceiling joist depth, no storage shall be permitted.

502.2.1 Roof assembly. The minimum thermal resistance (R-value) of the insulating material installed either between
the roof framing or continuously on the roof assembly shall be as specified in Table 502.2(1), based on construction
materials used in the roof assembly.


