CED1-100-22
Proponents: Martha VanGeem, representing Masonry Alliance for Codes and Standards; Emily Lorenz, representing self (emilyblorenz@gmail.com)
2024 International Energy Conservation Code [CE Project]
Revise as follows:

 (
CED231
)
TABLE C402.1.2 OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHODa, b

	

CLIMATE ZONE
	
0 AND 1
	
2
	
3
	4 EXCEPT MARINE
	5 AND
MARINE 4
	
6
	
7
	
8

	
	All other
	Group R
	All other
	Group R
	All other
	Group R
	All other
	Group R
	All other
	Group R
	All other
	Group R
	All other
	Group R
	All other
	Group R

	Roofs

	Insulation entirely above roof deck
	U- 0.048
	U- 0.039
	U- 0.039
	U- 0.039
	U- 0.039
	U- 0.039
	U- 0.032
	U- 0.032
	U- 0.032
	U- 0.032
	U- 0.032
	U- 0.032
	U- 0.028
	U- 0.028
	U- 0.028
	U- 0.028

	
Metal buildings
	U- 0.035
	U- 0.035
	U- 0.035
	U- 0.035
	U- 0.035
	U- 0.035
	U- 0.035
	U- 0.035
	U- 0.035
	U- 0.035
	U- 0.031
	U- 0.029
	U- 0.029
	U- 0.029
	U- 0.026
	U- 0.026

	
Attic and other
	U- 0.027
	U- 0.027
	U- 0.027
	U- 0.027
	U- 0.027
	U- 0.027
	U- 0.021
	U- 0.021
	U- 0.021
	U- 0.021
	U- 0.021
	U- 0.021
	U- 0.017
	U- 0.017
	U- 0.017
	U- 0.017

	Walls, above grade

	Massf
	U- 0.151
	U- 0.151
	U- 0.151
	U- 0.123
	U- 0.123
	U- 0.104
	U- 0.104
	U- 0.090
	U- 0.090
	U- 0.080
	U- 0.080
	U- 0.071
	U- 0.071
	U- 0.071
	U- 0.037
	U- 0.037

	
Metal building
	U- 0.079
	U- 0.079
	U- 0.079
	U- 0.079
	U- 0.079
	U- 0.052
	U- 0.052
	U- 0.050
	U- 0.050
	U- 0.050
	U- 0.050
	U- 0.050
	U- 0.044
	U- 0.039
	U- 0.039
	U- 0.039

	
Metal framed
	U- 0.077
	U- 0.077
	U- 0.077
	U- 0.064
	U- 0.064
	U- 0.064
	U- 0.064
	U- 0.064
	U- 0.055
	U- 0.055
	U- 0.049
	U- 0.049
	U- 0.049
	U- 0.042
	U- 0.037
	U- 0.037

	Wood framed and otherc
	U- 0.064
	U- 0.064
	U- 0.064
	U- 0.064
	U- 0.064
	U- 0.064
	U- 0.064
	U- 0.064
	U- 0.051
	U- 0.051
	U- 0.051
	U- 0.051
	U- 0.051
	U- 0.051
	U- 0.032
	U- 0.032

	Walls, below grade

	Below-grade wallc
	C- 1.140e
	C- 1.140e
	C- 1.140e
	C- 1.140e
	C- 1.140e
	C- 1.140e
	C- 0.119
	C- 0.092
	C- 0.119
	C- 0.092
	C- 0.092
	C- 0.063
	C- 0.063
	C- 0.063
	C- 0.063
	C- 0.063

	Floors

	Massd
	U- 0.322e
	U- 0.322e
	U- 0.107
	U- 0.087
	U- 0.074
	U- 0.074
	U- 0.057
	U- 0.051
	U- 0.057
	U- 0.051
	U- 0.051
	U- 0.051
	U- 0.042
	U- 0.042
	U- 0.038
	U- 0.038

	
Joist/framing
	U- 0.066e
	U- 0.066e
	U- 0.033
	U- 0.033
	U- 0.033
	U- 0.033
	U- 0.033
	U- 0.033
	U- 0.033
	U- 0.033
	U- 0.027
	U- 0.027
	U- 0.027
	U- 0.027
	U- 0.027
	U- 0.027

	Slab-on-grade floors

	
Unheated slabs
	F- 0.73e
	F- 0.73e
	F- 0.73e
	F- 0.73e
	F- 0.73e
	
F-0.54
	
F-0.52
	
F-0.52
	F- 0.52
	
F-0.51
	F- 0.51
	F- 0.434
	F- 0.51
	F- 0.434
	F- 0.434
	F- 0.424

	
Heated slabs
	F- 0.69
	
F-0.69
	F- 0.69
	
F-0.69
	F- 0.66
	
F-0.66
	
F-0.62
	
F-0.62
	F- 0.62
	
F-0.62
	F- 0.62
	F- 0.602
	F- 0.602
	F- 0.602
	F- 0.602
	F- 0.602

	Opaque doors

	
Nonswinging door
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31

	Swinging doorg
	U- 0.37
	
U-0.37
	U- 0.37
	
U-0.37
	U- 0.37
	
U-0.37
	U- 0.37
	
U-0.37
	U- 0.37
	
U-0.37
	U- 0.37
	
U-0.37
	U- 0.37
	
U-0.37
	U- 0.37
	
U-0.37

	Garage door < 14% glazingh
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31
	U- 0.31
	
U-0.31


For SI: 1 pound per square foot = 4.88 kg/m2, 1 pound per cubic foot = 16 kg/m3. ci = Continuous Insulation, NR = No Requirement, LS = Liner System.
a. Where assembly U-factors, C-factors and F-factors are established in ANSI/ASHRAE/IESNA 90.1 Appendix A, such opaque assemblies shall be a compliance alternative where those values meet the criteria of this table, and provided that the construction, excluding the cladding system on walls, complies with the appropriate construction details from ANSI/ASHRAE/ISNEA 90.1 Appendix A.
b. Where U-factors have been established by testing in accordance with ASTM C1363, such opaque assemblies shall be a compliance alternative where those values meet the criteria of this table. The R-value of continuous insulation shall be permitted to be added to or subtracted from the original tested design.
c. Where heated slabs are below grade, below-grade walls shall comply with the U-factor requirements for above-grade mass walls.
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d. “Mass floors” shall be in accordance with Section C402.1.3.6C402.2.3.	Comment by Martha VanGeem: This change was made in the draft
e. These C-, F- and U-factors are based on assemblies that are not required to contain insulation.
f. “Mass walls” shall be in accordance with Section C402.1.3.6C402.2.2.	Comment by Martha VanGeem: This change was made in the draft
g. Swinging door U-factors shall be determined in accordance with NFRC-100.
h. Garage doors having a single row of fenestration shall have an assembly U-factor less than or equal to 0.44 in Climate Zones 0 through 6 and less than or equal to 0.36 in Climate Zones 7 and 8, provided that the fenestration area is not less than 14 percent and not more than 25 percent of the total door area.

C402.1.2.1.34 Mass walls and floors. Compliance with required maximum U-factors for mass walls and mass floors in accordance with Table C402.1.2 shall be permitted for assemblies complying with Section C402.1.3.3 6.	Comment by Martha VanGeem: Number in Nov. draft
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TABLE C402.1.3 OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE ALTERNATIVES a
Portions of table not shown remain unchanged.

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m2, 1 pound per cubic foot = 16 kg/m3. ci = Continuous Insulation, NR = No Requirement, LS = Liner System.
a. Assembly descriptions can be found in ANSI/ASHRAE/IESNA 90.1 Appendix A.
b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method in Table C402.1.2.
c. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C90, ungrouted or partially grouted not less than 32 inches or less on center vertically and not less than 48 inches on center horizontally, with ungrouted cores filled with materials having a maximum thermal conductivity of 0.44 Btu-in/h-f2 °F.
d. Where heated slabs are below grade, below-grade walls shall comply with the R-value requirements for above-grade mass walls .
e. “Mass floors” shall be in accordance with Section C402.1.3.62.3.	Comment by Martha VanGeem: This is "d" in the Nov. draft. 	Comment by Martha VanGeem: This change was made in the draft
f. “Mass walls” shall be in accordance with Section C402.1.3.62.2.	Comment by Martha VanGeem: This change was made in the draft
g. The first value is for perimeter insulation and the second value is for full, under-slab insulation. Perimeter insulation and full-slab insulation components shall be installed in accordance with Section C402.2.4.1 .
h. The first value is cavity insulation; the second value is continuous insulation. Therefore, “R-0+R-12ci” means R-12 continuous insulation and no cavity insulation; “R-13+R-3.8ci” means R-13 cavity insulation and R-3.8 continuous insulation; “R-20” means R-20 cavity insulation and no continuous insulation. R-13, R-20, and R-27 cavity insulation as used in this table apply to a nominal 4-inch (101 mm), 6-inch (152 mm), and 8-inch (203 mm) deep wood or cold-formed steel stud cavities, respectively.

C402.1.3.6 Mass walls and mass floors. Compliance with required maximum U-factors for mass walls and mass floors in accordance with Table C402.1.2 and minimum R-values for insulation components applied to mass walls and mass floors in accordance with Table C402.1.3 shall be permitted for assemblies complying with the following:
1. Where used as a component of the building thermal envelope, mass walls shall comply with one of the following:

1.1 Weigh not less that 35 pounds per square foot (171 kg/m2) of wall surface area.
1.2 Weigh not less than 25 pounds per square foot (122 kg/m2) of wall surface area where the material weight is not more than 120 pcf (1900 kg/m 3).
1.3 Have a heat capacity exceeding 7 Btu/ft2 × ºF (144 kJ/m 2 × K).	Comment by Martha VanGeem: These corrections were made in the draft

1.4 Have a heat capacity exceeding 5 Btu/ft2 × ºF (103 kJ/m 2 × K) where the material weight is not more than 120 pcf (1900 kg/m 3).	Comment by Martha VanGeem: These corrections were made in the draft	Comment by Martha VanGeem: This correction was made in the draft

2. Where used as a component of the building thermal envelope of a building, the minimum weight of mass floors shall comply with provide one of the following:

2.1 35 pounds per square foot (171 kg/m2)of floor surface area.
2.2 25 pounds per square foot (122 kg/m2) of floor surface area where the material weight is not more than 120 pcf (1900 kg/m 3).


Reason: This proposal fixes Section C402.1.3.6, on mass walls and mass floors, to clarify the definition of mass walls and mass floors for U-factor compliance. It also fixes several errata of several section numbers.
First, although the pointers from the U-factor table, footnotes d and f, when corrected for errata, point to Section C402.1.3.6., this section says that mass walls and mass floors are used for the R-value table, Table C402.1.3. This new text clarifies that these definitions for mass walls and mass floors in Section C402.1.3.6 also apply to the U-factor table, C402.1.2.

The word "mass" has been added before "floors" in the section header of C402.1.3.6 so that users searching for "mass floors" clearly land in this section.

Errata:

C402.1.2.1.4 should point to Section C402.1.3.6.

Footnotes e and f in Table C402.1.3 should point to C402.1.3.6.
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Footnotes d and f in Table C402.1.2 should point to C402.1.3.6.

Corrected superscripts and various degree and multiplication symbols in C402.1.3.6

Cost Impact: The code change proposal will neither increase nor decrease the cost of construction. This proposal clarifies text and fixes errata, so it does not affect the cost of construction.



Workgroup Recommendation

Proposal # 856
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