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SPECIAL NOTE

This American National Standard (ANS) is a national voluntary consensus Standard developed under the auspices of ASHRAE. Consensus is defined by the American
National Standards Institute (ANSI), of which ASHRAE is a member and which has approved this Standard as an ANS, as “substantial agreement reached by directly
and materially affected interest categories. This signifies the concurrence of more than a simple majority, but not necessarily unanimity. Consensus requires that all
views and objections be considered, and that an effort be made toward their resolution.” Compliance with this Standard is voluntary until and unless a legal jurisdiction
makes compliance mandatory through legislation.

ASHRAE obtains consensus through participation of its national and international members, associated societies, and public review.

ASHRAE Standards are prepared by a Project Committee appointed specifically for the purpose of writing the Standard. The Project Committee Chair and
Vice-Chair must be members of ASHRAE; while other committee members may or may not be ASHRAE members, all must be technically qualified in the subject
area of the Standard. Every effort is made to balance the concerned interests on all Project Committees.

The Senior Manager of Standards of ASHRAE should be contacted for

a. interpretation of the contents of this Standard,

b. participation in the next review of the Standard,

c. offering constructive criticism for improving the Standard, or
d. permission to reprint portions of the Standard.

DISCLAIMER

accordance with ASHRAE’s Standards or Guidelines or that any tests conducted under its Standards or Guidelines will be nonhazardous or free from risk.

ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in light of available information and accepted industry practices.
However, ASHRAE does not guarantee, certify, or assure the safety or performance of any products, components, or systems tested, installed, or operated in

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS

industry. The creation of ASHRAE Standards and Guidelines is determined by the need for them, and conformance to them is completely voluntary.

been approved by ASHRAE.

ASHRAE Standards and Guidelines are established to assist industry and the public by offering a uniform method of testing for rating purposes, by suggesting safe
practices in designing and installing equipment, by providing proper definitions of this equipment, and by providing other information that may serve to guide the

In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim shall be made, either stated or implied, that the product has
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(This foreword is not part of this standard. It is merely informative and does not contain
requirements necessary for conformance to the standard. It has not been processed
according to the ANSI requirements for a standard and may contain material that has
not been subject to public review or a consensus process. Unresolved objectors on infor-
mative material are not offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

Addendum bk updates the envelope criteria in Informative Appendix E based on changes to
fenestration requirements in ANSI/ASHRAE/IES Standard 90.1-2019. For vertical fenestration
and skylights, Section 7.4.2.1 of this standard specifies that the requirements in Tables 5.5-0
through 5.5-8 of ANSI/ASHRAE/IES Standard 90.1 be modified by reducing the U-factor by
5%. Additionally, for skylights and east- and west-oriented vertical fenestration, each solar
heat gain coefficient (SHGC) in Tables 5.5-0 through 5.5-8 shall be reduced by 5% except
where the SHGC requirement is designated as “NR” (no requirement). The tables in Informa-
tive Appendix E list the updated calculated values for fenestration under the new criteria.
There are no changes to the opaque envelope requirements.

Note: In this addendum, changes to the current standard are indicated in the text by under-
lining (for additions) and strikethreugh (for deletions) unless the instructions specifically men-
tion some other means of indicating the changes.

Addendum bk to Standard 189.1-2017

Revise Tables E-0 through E-8 as shown. Portions of tables not shown are unchanged.

[Tables begin on next page.]
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Table E-0 (Supersedes Table 5.5-0 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Requirements- Compliance Values for Climate Zone 0 (A,B)* (I-P)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.039 R-25c.i. U-0.032 R-30c.i. U-0.218 R-3.8 c.i.
above deck
Metal building ? U-0.041 R-10 +R-19 FC U-0.041 R-10 +R-19 FC U-0.115 R-10
Attic and other roofs U-0.027 R-38 U-0.027 R-38 U-0.081 R-13
Walls, above grade
Mass U-0.580 NR U-0.151 R-5.7 c.i. U-0.580 NR
Metal building U-0.094 R-0 +R-9.8 ci U-0.094 R-0 +R-9.8 ci U-0.352 NR
Steel framed U-0.124 R-13 U-0.124 R-13 U-0.352 NR
Wood framed and other ~ U-0.089 R-13 U-0.089 R-13 U-0.292 NR
Wall, below grade
Below-grade wall C-1.140 NR C-1.140 NR C-1.140 NR
Floors
Mass U-0.322 NR U-0.322 NR U-0.322 NR
Steel joist U-0.350 NR U-0.350 NR U-0.350 NR
Wood framed and other ~ U-0.282 NR U-0.282 NR U-0.282 NR
Slab-on-grade floors
Unheated F-0.730 NR F-0.730 NR F-0.730 NR
Heated F-1.020 R-7.5 for 12 in. F-1.020 R-7.5 for 12 in. F-1.020 R-7.5 for 12 in.
Opaque doors
Swinging U-0.370 U-0.370 U-0.700
Nonswinging U-0.310 U-0.310 U-1.450
Assembly  Assembly Assembly  Assembly Assembly Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max.U SHGC VT/SHGC Max. U SHGC VT/SHGC
Vertical glazing, forall frame types) forall-frame-types) forall frame types)
0% to 40% of wall
N&S-0-22 N&S-022
MetalframingfFixed U-0.48 E&W-0.21, 1.10 U-0.48 E&W-0.21, 1.10 U-1.14 NR NR
N&S-0.22  (forall N&S-0.22  (forall (for all. (for all.
MetabframingoOperable U662 E&aw-019. P Uee  paw.oio P U4 Dpesd o pes)
U-0.59 N&S-0.20 U-0.59 N&S-0.20
Metal-framing-eEntrance  U-0.79 E&W-0.19 U-0.79 E&W-0.19 U-1.05
door N&S-0.20 N&S-0.20
Skylight, 0% to 3% of roof
All types U0 033 NR U074 033 NR U-1.71 NR NR
U-0.67 0.29 U-0.67 0.29

* The following definitions apply: c.i. = continuous insulation (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2); NR =no (insulation) requirement; FC = filled cavity (see ANSI/
ASHRAE/IES Standard 90.1, Section A2.3.2.5); E&W = east and west oriented, N&S = north and south oriented (see Sections 7.4.2.1 and 7.4.2.7).

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.

a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).

b. Exception applies for mass walls above grade where the requirement is for a maximum assembly U-0.151 (see ANSI/ASHRAE/IES Standard 90.1, Section 5.5.3.2).
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Table E-1 (Supersedes Table 5.5-1 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Requirements- Compliance Values for Climate Zone 1 (A,B)* (I-P)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.048 R-20 c.i. U-0.039 R-25c.i. U-0.218 R-3.8 c.i.
above deck
Metal building ? U-0.041 R-10 + R-19 FC U-0.041 R-10 +R-19 FC U-0.115 R-10
Attic and other roofs U-0.027 R-38 U-0.027 R-38 U-0.081 R-13
Walls, above grade
Mass ° U-0.580 NR U-0.151 R-5.7 c.i. U-0.580 NR
Metal building U-0.094 R-0 +R-9.8 c.i. U-0.094 R-0 +R-9.8 c.i. U-0.352 NR
Steel framed U-0.124 R-13 U-0.124 R-13 U-0.352 NR
Wood framed and other U-0.089 R-13 U-0.089 R-13 U-0.292 NR
Wall, below grade
Below-grade wall C-1.140 NR C-1.140 NR C-1.140 NR
Floors
Mass U-0.322 NR U-0.322 NR U-0.322 NR
Steel joist U-0.350 NR U-0.350 NR U-0.350 NR
Wood framed and other U-0.282 NR U-0.282 NR U-0.282 NR
Slab-on-grade floors
Unheated F-0.730 NR F-0.730 NR F-0.730 NR
Heated F-1.020 R-7.5 for 12 in. F-1.020 R-7.5 for 12 in. F-1.020 R-7.5 for 12 in.
Opaque doors
Swinging U-0.370 U-0.370 U-0.700
Nonswinging U-0.310 U-0.310 U-1.450
Assembly  Assembly Assembly Assembly Assembly Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC
Vertical glazing, Horal-Hrame-types) (Horalbframe-types) HoralHrame types)
0% to 40% of wall
S-0:25; S-025;
N-035; N-0335;
MetakHramingAFixed  U-034 E&W-0.22, 1.10 U-0-54 E&W-0.22, 1.10 U-1.14 NR NR
U-0.48 N&S-0.23  (forall U-=0.48 N&S-0.23  (forall (for all (for all
. types) types) types) types)
Metal framing- U062  E&W-020, P U062 E&W-020, P U-1.14 < =
eQ0perable U-0.59 N&S-0.21 U-0.59 N&S-0.21
Metal-framing- U105 E&W-0.20 U105 E&W-0.20 U-1.05
eEntrance door U-0.79 N&S-0.21 U-0.79 N&S-0.21
Skylight, 0% to 3% of roof
All types -0 0633 NR Uo7 033 NR U-1.71 NR NR
U-0.67 0.29 U-0.67 .29

* The following definitions apply: c.i. = continuous insulation (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2); NR = no (insulation) requirement; FC = filled cavity (see ANSI/
ASHRAE/IES Standard 90.1, Section A2.3.2.5); E&W = east and west oriented, N&S = north and south oriented (see Sections 7.4.2.1 and 7.4.2.7).

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.

a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).

b. Exception applies for mass walls above grade where the requirement is for a maximum assembly U-0.151 (see ANSI/ASHRAE/IES Standard 90.1, Section 5.5.3.2).
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Table E-2 (Supersedes Table 5.5-2 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Requirements- Compliance Values for Climate Zone 2 (A,B)* (I-P)

Nonresidential Residential Semiheated
Assembly  Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.039 R-25c.i. U-0.039 R-25 c.i. U-0.173 R-5 c.i.
above deck
Metal building ? U-0.041 R-10 + R-19 FC U-0.041 R-10 +R-19 FC U-0.096 R-16
Attic and other roofs U-0.027 R-38 U-0.027 R-38 U-0.053 R-19
Walls, above grade
Mass? U-0.151 R-5.7 c.i. U-0.123 R-7.6 c.i. U-0.580 NR
Metal building U-0.094 R-0 +R-9.8 c.i. U-0.094 R-0 +R-9.8. c.i. U-0.162 R-13
Steel framed U-0.084 R-13 + R-3.8 c.i. U-0.064 R-13 +R-7.5 c.i. U-0.124 R-13
Wood framed and other U-0.089 R-13 U-0.089 R-13 U-0.089 R-13
Wall, below grade
Below-grade wall C-1.140 NR C-1.140 NR C-1.140 NR
Floors
Mass U-0.107 R-6.3 c.i. U-0.087 R-8.3 c.i. U-0.322 NR
Steel joist U-0.038 R-30 U-0.038 R-30 U-0.069 R-13
Wood framed and other U-0.033 R-30 U-0.033 R-30 U-0.066 R-13
Slab-on-grade floors
Unheated F-0.730 NR F-0.730 NR F-0.730 NR
Heated F-0.900 R-10 for 24 in. F-0.860 R-15 for 24 in. F-1.020 R-7.5 for 12 in.
Opaque doors
Swinging U-0.370 U-0.370 U-0.700
Nonswinging U-0.310 U-0.310 U-1.450
Assembly Assembly Assembly  Assembly Assembly Assembly
Assembly  Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max.U SHGC VI/SHGC Max. U SHGC VT/SHGC
Vertical glazing, (Horall frame types) HoralHrame-types) Horall-frame-types)
0% to 40% of wall
N-O35 N-035
MetaframingfFixed U-051 E&W-0.24, 1.10 U051 E&W-0.24, 1.10 U114 NR NR
U-0.43 N&S-0.25 (forall U-0.43 N&S-0.25  (forall U-0.48 (for all (for all
Metalframine- H-0-62 E&W-0.22 types) U-0-62 E&W-0.22 types) U114 fypes) types)
e0perable U-0.57 N&S-0.23 U-0.57 N&S-0.23 U-0.62
MetabHraming U679 E&W-0.22 U-0.73 E&W-0.22 U-0.79
eEntrance door U-0.73 N&S-0.23 N&S-0.23 U-0.73
Skylight, 0% to 3% of roof
All types U-0.62 0:330.29 NR U-0.62 0330.29 NR -7 NR NR

U-0.86

* The following definitions apply: c.i. = continuous insulation (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2); NR = no (insulation) requirement; FC = filled cavity (see ANSI/
ASHRAE/IES Standard 90.1, Section A2.3.2.5); E&W = east and west oriented, N&S = north and south oriented (see Sections 7.4.2.1 and 7.4.2.7)..

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.

a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).

b. Exception applies for mass walls above grade where the requirement is for a maximum assembly U-0.151 (see ANSI/ASHRAE/IES Standard 90.1, Section 5.5.3.2).
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Table E-3 (Supersedes Table 5.5-3 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Requirements- Compliance Values for Climate Zone 3 (A,B,C)* (I-P)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.039 R-25c.i. U-0.039 R-25c.i. U-0.119 R-7.6 c.i.
above deck
Metal building?® U-0.041 R-10 +R-19 FC U-0.041 R-10 +R-19 FC U-0.096 R-16
Attic and other roofs U-0.027 R-38 U-0.027 R-38 U-0.053 R-19
Walls, above grade
Mass U-0.123 R-7.6 c.i. U-0.104 R-9.5 c.i. U-0.580 NR
Metal building U-0.094 R-0+R-9.8 c.i. U-0.072 R-0+R-13 c.i. U-0.162 R-13
Steel framed U-0.077 R-13 +R-5c.i. U-0.064 R-13 +R-7.5 c.i. U-0.124 R-13
Wood framed and other  U-0.089 R-13 U-0.064 R-13 +R-3.8 c.i. U-0.089 R-13
Wall, below grade
Below-grade wall C-1.140 NR C-1.140 NR C-1.140 NR
Floors
Mass U-0.074 R-10 c.i. U-0.074 R-10 c.i. U-0.137 R-4.2 c.i.
Steel joist U-0.038 R-30 U-0.038 R-30 U-0.052 R-19
Wood framed and other  U-0.033 R-30 U-0.033 R-30 U-0.051 R-19
Slab-on-grade floors
Unheated F-0.730 NR F-0.540 R-10 for 24 in. F-0.730 NR
Heated F-0.860 R-15 for 24 in. F-0.860 R-15 for 24 in. F-1.020 R-7.5 for 12 in.
Opaque doors
Swinging U-0.370 U-0.370 U-0.370
Nonswinging U-0.310 U-0.310 U-0.360
Assembly  Assembly Assembly Assembly Assembly Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max.U SHGC VT/SHGC
Vertical glazing, (Hor-all-frame-types) (tor-all-Hrame-types) (Hor-all-Hframe-types)
0% to 40% of wall
S-025; S-0:25;
N-035 N-035
Metal-framing{Fixed u-043 E&W-0.24, 1.10 U047 E&W-0.24, 1.10 U144 NR NR
U-0.40 N&S-0.25  (for all U-0.40 N&S-0.25 (forall U-0.48 (for all (for all
. types) types) types) types)
Metal-framing;- U-057 E&W-0.22 U-0.57 E&W-0.22 U4
e0perable U-0.51 N&S-0.23 U-0.51 N&S-0.23 U-0.62
Metal-framing- U073 E&W-0.22 U-0.65 E&W-0.22 U-0.73
eEntrance door U-0.65 N&S-0.23 N&S-0.23
Skylight, 0% to 3% of roof
All types U-0.52 033 NR U-0.52 033 NR U162 NR NR
0.29 0.29 U-0.86

* The following definitions apply: c.i. = continuous insulation (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2); NR = no (insulation) requirement; FC = filled cavity (sce ANSI/
ASHRAE/IES Standard 90.1, Section A2.3.2.5); E&W = east and west oriented, N&S = north and south oriented (see Sections 7.4.2.1 and 7.4.2.7).

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.

a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).
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Table E-4 (Supersedes Table 5.5-4 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Requirements- Compliance Values for Climate Zone 4 (A,B,C)* (I-P)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.030 R-35c.i. U-0.030 R-35c.i. U-0.088 R-11c.i.
above deck
Metal building? U-0.035 R-11 +R-19 c.i. U-0.035 R-11 +R-19c.i. U-0.078 R-19 + R-6.5 c.i.
Attic and other roofs U-0.020 R-60 U-0.020 R-60 U-0.032 R-38
Walls, above grade
Mass U-0.099 R-114c.i. U-0.086 R-133 c.i. U-0.580 NR
Metal building U-0.057 R-11 +R-13 c.i. U-0.048 R-11 +R-15.8 c.i. U-0.154 R-19
Steel framed U-0.061 R-13 +R-12.5 c.i. U-0.061 R-13 +R-12.5 c.i. U-0.118 R-13 +R-3.8 c.i.
Wood framed and other U-0.061 R-13 +R-7.5c.i. U-0.061 R-13 +R-7.5 c.i. U-0.085 R-13 +R-3.8 c.i.
Wall, below grade
Below-grade wall C-0.113 R-10.0 c.i. C-0.087 R-12.5c.i. C-1.140 NR
Floors
Mass U-0.054 R-16.7 c.i. U-0.048 R-18.7 c.i. U-0.102 R-8.3 c.i.
Steel joist U-0.036 R-38 U-0.036 R-38 U-0.049 R-30
Wood framed and other U-0.031 R-38 U-0.031 R-38 U-0.048 R-30
Slab-on-grade floors
Unheated F-0.494 R-20 for 48 in. F-0.494 R-20 for 48 in. F-0.730 NR
Heated F-0.801 R-20 for 48 in. F-0.654 R-20 full slab F-0.855 R-20 for 24 in.
Opaque doors
Swinging U-0.352 U-0.352 U-0.352
Nonswinging U-0.295 U-0.295 U-0.342
Assembly  Assembly Assembly  Assembly Assembly Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max.U SHGC VT/SHGC
Vertical glazing, Horall-frame-types) (forall-frame-types) forall-frame-types)
0% to 40% of wall
S-0:36; S-036;
N-0-46 N-0-46
Metal-framing+Fixed U036 E&W-0.34, 1.10 U-0:36 E&W-0.34, 1.10 U-0-69 NR NR
U-0.34 N&S-0.36  (forall U-0.34 N&S-0.36  (forall U-0.48 (for all (for all
types) types)
Metal framing,- U044 Bew-031, PP poar  pewo03l, ¥ yowm
eQperable U-0.43 N&S-0.33 U-043 N&S-0.33 U-0.62
Metal-Hframing- U-0:65 E&W-0.31 Y-0-65 E&W-0.31 U-0.73
eEntrance door U-0.60 N&S-0.33 U-0.60 N&S-0.33
Skylight, 0% to 3% of roof
All types U-0.48 NR U-0.48 NR U-+09 NR NR
0.38 0.38 U-0.71

* The following definitions apply: c.i. = continuous insulation (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2); NR = no (insulation) requirement; E& W = east and west oriented,
N&S = north and south oriented (see Sections 7.4.2.1 and 7.4.2.7).

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.

a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).
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Table E-5 (Supersedes Table 5.5-5 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Requirements- Compliance Values for Climate Zone 5 (A,B,C)* (I-P)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.030 R-35c.i. U-0.030 R-35c.i. U-0.060 R-17 c.i.
above deck
Metal building? U-0.035 R-11 +R-19 c.i. U-0.035 R-11 +R-19 c.i. U-0.078 R-19 + R-6.5 c.i.
Attic and other roofs U-0.020 R-60 U-0.020 R-60 U-0.032 R-38
Walls, above grade
Mass U-0.086 R-13.3 c.i. U-0.076 R-15.0 c.i. U-0.143 R-7.5c.i.
Metal building U-0.048 R-11 +R-15.8 c.i. U-0.048 R-11 +R-15.8 c.i. U-0.089 R-11 +R-6.5 c.i.
Steel framed U-0.052 R-13 +R-12.5 c.i. U-0.052 R-13 +R-12.5 c.i. U-0.080 R-13 +R-5.0 c.i.
Wood framed and other U-0.048 R-13 +R-12.5c.i. U-0.048 R-13 + R-12.5 c.i. U-0.085 R-13 +R-3.8 c.i.
Wall, below grade
Below-grade wall C-0.113 R-10.0 c.i. C-0.087 R-12.5 c.i. C-1.140 NR
Floors
Mass U-0.054 R-16.7 c.i. U-0.048 R-18.7 c.i. U-0.102 R-8.3 c.i.
Steel joist U-0.036 R-38 U-0.036 R-38 U-0.049 R-30
Wood framed and other U-0.031 R-38 U-0.031 R-38 U-0.048 R-30
Slab-on-grade floors
Unheated F-0.494 R-20 for 48 in. F-0.485 R-20 for 48 in. F-0.730 NR
Heated F-0.654 R-20 full slab F-0.654 R-20 full slab F-0.855 R-20 for 24 in.
Opaque doors
Swinging U-0.352 U-0.352 U-0.352
Nonswinging U-0.295 U-0.295 U-0.342
Assembly  Assembly Assembly  Assembly Assembly  Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC
Vertical glazing, {Horal-frame types) Horal-Hframetypes) HoralHrametypes)
0% to 40% of wall
Neonmetal framing;all U029 E&W-036; 1.10 U-0.29- E&W-036; 1.10 U-0:43
5-0:38; (for all $-0:38; (for all
N-0-48 types) N-0-48 types)
Metal-framing+Fixed U-036 E&W-0.36 U-036 E&W-0.36 H-0-59 NR NR
U-0.34 S-0.38 U-0.34 S-0.38 U-0.48 (for all (for all
N-0.48 N-0.48 types) types)
Metal-framing- H-0-44 E&W-0.31 U-0-44 E&W-0.31 U-0-67
o0perable U-0.43 S-0.33 U-0.43 S-0.33 U-0.62
N-0.43 N-0.43
Metal-framing; U-0-65 E&W-0.31 U-0-65 E&W-0.31 U-0.73
eEntrance door U-0.60 S-0.33 U-0.60 S-0.33
N-0.43 N-0.43
Skylight, 0% to 3% of roof
All types U-0.48 0.38 NR U-0.48 0.38 NR H-0.93 NR NR
U-0.71

* The followmg deﬁnltlons apply c.i. =continuous 1nsulat10n (see ANSI/ASHRAE/IES Standard 90.1, Section 3. 2) NR =no (insulation) requirementt; E&W = east and west oriented,
S = south d. N= . 2. A4

** The msulatmn minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is p0551ble that some assemblles with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.
a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).
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Table E-6 (Supersedes Table 5.5-6 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Requirements- Compliance Values for Climate Zone 6 (A,B)* (I-P)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.030 R-35c.i. U-0.030 R-35c.i. U-0.060 R-17 c.i.
above deck
Metal building? U-0.029 R-30 +R-11 Ls U-0.028 R-10 + R-19 + R-13 c.i. U-0.057 R-10 +R-10 + R-6.5 c.i.
Attic and other roofs U-0.020 R-60 U-0.020 R-60 U-0.032 R-38
Walls, above grade
Mass U-0.076 R-15.0 c.i. U-0.067 R-17.5 c.i. U-0.143 R-7.5c.i.
Metal building U-0.048 R-11 +R-15.8 c.i. U-0.048 R-11 +R-15.8 c.i. U-0.089 R-11 + R-6.5 c.i.
Steel framed U-0.047 R-13 +R-15.6 c.i. U-0.047 R-13 +R-15.6 c.i. U-0.080 R-13 +R-5c.i.
Wood framed and other U-0.048 R-13 +R-12.5 c.i. U-0.048 R-13 +R-12.5c.i. U-0.085 R-13 +R-3.8 c.i.
Wall, below grade
Below-grade wall C-0.087 R-12.5 c.i. C-0.060 R-17.5 c.i. C-0.113 R-10.0 c.i.
Floors
Mass U-0.048 R-18.7 c.i. U-0.048 R-18.7 c.i. U-0.083 R-10 c.i.
Steel joist U-0.030 R-49.0 U-0.030 R-49 U-0.049 R-30
Wood framed and other U-0.026 R-38+ R-7.5 c.i. U-0.026 R-38 +R-7.5 c.i. U-0.048 R-30
Slab-on-grade floors
Unheated F-0.485 R-20 for 48 in. F-0.412 R-15 full slab F-0.730 NR
Heated F-0.654 R-20 full slab F-0.637 R-20 full slab F-0.817 R-20 for 48 in.
Opaque doors
Swinging U-0.352 U-0.352 U-0.352
Nonswinging U-0.295 U-0.295 U-0.342
Assembly  Assembly Assembly Assembly Assembly Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC
Vertical glazing, HoralHrame-types) Horall-frame-types) Horall-frame-types)
0% to 40% of wall
S-0:40; $-0-40;
N-0-50 N-650
Metal-framing+Fixed U-034 E&W-0.36, 1.10 U-034 E&W-0.36, 1.10 H-0-48 NR NR
U-0.32 S-0.38 (for all U-0.32 S-0.38 (for all U-0.37 (for all (for all
N-0.48 types) N-0.48 types) types) types)
Metal-framing- H-043 E&W-0.32 U043 E&W-0.32 U056
oQperable U-0.40 S-0.34 U-0.40 S-0.34 U-0.46
N-0.44 N-0.44
Metalframing- H-0-65 E&W-0.32 U-0-65 E&W-0.32 U073
eEntrance door U-0.60 S-0.34 U-0.60 S-0.34 U-0.65
N-0.44 N-0.44
Skylight, 0% to 3% of roof
All types U-0-48 0.38 NR U-0.48 0.38 NR B-0-8+ NR NR
U-0.45 U-0.71

* The following definitions apply: c.i. = continuous insulation (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2); NR = no (insulation) requirement; Ls = liner system (see ANSI/
ASHRAE/IES Standard 90.1, Section A2.3.2.4); E&W = east and west oriented, S = south oriented, N = within 22.5 degrees of north in the Northern Hemisphere (see Sections 7.4.2.1
and 7.4.2.7).

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.

a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).
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Table E-7 (Supersedes Table 5.5-7 in ANSI/ASHRAE/IES Standard 90.1)

Example Building Envelope-Reguirements- Compliance Values for Climate Zone 7* (I-P)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.027 R-40 c.i. U-0.027 R-40 c.i. U-0.037 R-26 c.i.
above deck
Metal building ? U-0.028 R-10 + R19 + R-13 c.i. U-0.028 R-10 +R19 + R-13 c.i. U-0.035 R-11 +R-19 c.i.
Attic and other roofs U-0.016 R-71 U-0.016 R-71 U-0.026 R-49
Walls, above grade
Mass U-0.067 R-17.5 c.i. U-0.067 R-17.5 c.i. U-0.117 R-9.5c.i.
Metal building U-0.042 R-11 +R-19 c.i. U-0.042 R-11 +R-19 c.i. U-0.068 R-11 +R-9.8 c.i.
Steel framed U-0.047 R-13 + R-15.6 c.i. U-0.040 R-13 +R-18.8 c.i. U-0.061 R-13 +R-12.5c.i.
Wood framed and other U-0.048 R-13+R-12.5c.i. U-0.048 R-13 +R-12.5c.i. U-0.061 R-13 +R-7.5c.i.
Wall, below grade
Below-grade wall C-0.060 R-17.5 c.i. C-0.060 R-17.5c.i. C-0.113 R-10.0 c.i.
Floors
Mass U-0.040 R-23 c.i. U-0.040 R-23 c.i. U-0.070 R-12.5 c.i.
Steel joist U-0.030 R-49 U-0.030 R-49 U-0.049 R-30
Wood framed and other U-0.026 R-38+R-7.5c.i. U-0.026 R-38 +R-7.5 c.i. U-0.048 R-30
Slab-on-grade floors
Unheated F-0.485 R-20 for 48 in. F-0.412 R-15 full slab F-0.730 NR
Heated F-0.637 R-20 full slab F-0.637 R-20 full slab F-0.817 R-20 for 48 in.
Opaque doors
Swinging U-0.352 U-0.352 U-0.352
Nonswinging U-0.295 U-0.295 U-0.295
Assembly  Assembly Assembly Assembly Assembly Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max.U SHGC VT/SHGC
Vertical glazing, HoralHrame types) for-all-frame-types) Horall-frame-types)
0% to 40% of wall
S-0:45; $-0-45;
N-655 N-O55
Metal-framingfFixed U-03+ E&W-0.38, 1.10 U-034 E&W-0.38, 1.10 U-036 NR NR
U-0.28 S-0.40 (for all U-0.28 S-0.40 (for all U-0.34 (for all (for all
N-0.50 types) N-0.50 types) types) types)
Metal-framing- U038 E&W-0.34 U038 E&W-0.34 U-0.42
oQperable U-0.34 S-0.36 U-0.34 S-0.36
N-0.46 N-0.46
Metal-framing- U-0-65 E&W-0.34 U-0-65 E&W-0.34 U073
eEntrance door U-0.60 S-0.36 U-0.60 S-0.36 U-0.60
N-0.46 N-0.46
Skylight, 0% to 3% of roof
All types H-0-48 NR NR U-0-48 NR NR H-0-84 NR NR
U-0.42 U-0.42 U-0.71

* The following definitions apply: c.i. = continuous insulation (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2); NR = no (insulation) requirement; E&W = east and west oriented,
S = south oriented, N = within 22.5 degrees of north in the Northern Hemisphere (see Sections 7.4.2.1 and 7.4.2.7).

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.
a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).
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Table E-8 (Supersedes Table 5.5-8 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Reguirements- Compliance Values for Climate Zone 8* (I-P)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.027 R-40 c.i. U-0.027 R-40 c.i. U-0.037 R-26 c.i.
above deck
Metal building ? U-0.025 R-19 +R-19 +R-25c.i.  U-0.025 R-19 + R-19 + R-25 c.i. U-0.035 R-11 +R-19 c.i.
Attic and other roofs U-0.016 R-71 U-0.016 R-71 U-0.026 R-49
Walls, above grade
Mass U-0.046 R-21.0 c.i. U-0.046 R-21.0 c.i. U-0.099 R-11.4c.i.
Metal building U-0.037 R-11 +R-22.1 c.i. U-0.037 R-11 +R-22.1 c.i. U-0.057 R-11 +R-13 c.i.
Steel framed U-0.035 R-13 +R-21.9c.i. U-0.035 R-13 +R-21.9c.i. U-0.061 R-13 +R-12.5c.i.
Wood framed and other U-0.030 R-13+R-219c.i. U-0.030 R-13 +R-21.9 c.i. U-0.048 R-13 +R-12.5c.i.
Wall, below grade
Below-grade wall C-0.060 R-17.5c.i. C-0.060 R-17.5 c.i. C-0.113 R-10.0 c.i.
Floors
Mass U-0.036 R-25.1c.i. U-0.036 R-25.1c.i. U-0.061 R-14.6 c.i.
Steel joist U-0.030 R-49 U-0.030 R-49 U-0.049 R-30
Wood framed and other U-0.026 R-38+R-7.5c.i. U-0.026 R-38 + R-7.5 c.i. U-0.031 R-38
Slab-on-grade floors
Unheated F-0.412 R-15 full slab F-0.403 R-15 full slab F-0.513 R-20 for 24 in.
Heated F-0.637 R-20 full slab F-0.354 R-25 full slab F-0.817 R-20 for 48 in.
Opaque doors
Swinging U-0.352 U-0.352 U-0.352
Nonswinging U-0.295 U-0.295 U-0.295
Assembly  Assembly Assembly Assembly Assembly Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC
Vertical glazing, Horall-Hframe-types) HoralHrame-types) HoralHrametypes)
0% to 40% of wall
S-0:45; $-0:45;
N-055 N-O-55
Metal-framing+Fixed U-028 E&W-0.38, 1.10 H-028 E&W-0.38, 1.10 H-036 NR NR
U-0.25 S-0.40 (for all U-0.25 S-0.40 (for all U-0.34 (for all (for all
N-0.50 types) N-0.50 types) types) types)
Metal-framing- U033 E&W-0.34 U033 E&W-0.34 U-0.42
oQperable U-0.30 S-0.36 U-0.30 S-0.36
N-0.46 N-0.46
Metal-framing- U-0-65 E&W-0.34 U-0-65 E&W-0.34 U073
eEntrance door U-0.60 S-0.36 U-0.60 S-0.36 U-0.60
N-0.46 N-0.46
Skylight, 0% to 3% of roof
All types U-0.39 NR NR U-0.39 NR NR H-08+ NR NR
U-0.71

* The followmg deﬁnltlons apply c.i. = continuous msulatlon (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2); NR = no (insulation) requirement; E&W = east and west oriented,
S = south d, N = within 22.5 d 7.42.1and 7.4.2.7).

** The msulat]on minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.
a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).
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Table E-0 (Supersedes Table 5.5-0 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Reguirements- Compliance Values for Climate Zone 0 (A,B)* (Sl)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.222 R-4.4c.i. U-0.184 R-53 c.i. U-1.240 R-0.7 c.i.
above deck
Metal building? U-0.233 R-1.8 + R-3.3 FC U-0.233 R-1.8 +R-3.3 FC U-0.653 R-1.8
Attic and other roofs U-0.153 R-6.7 U-0.153 R-6.7 U-0.459 R-2.3
Walls, above grade
Mass? U-3.293 NR U-0.857 R-1.0 c.i. U-3.293 NR
Metal building U-0.533 R-0 +R-1.7 ci U-0.533 R-0 +R-1.7 ci U-1.998 NR
Steel framed U-0.705 R-23 U-0.705 R-2.3 U-1.998 NR
Wood framed and other U-0.504 R-2.3 U-0.504 R-2.3 U-1.660 NR
Wall, below grade
Below-grade wall C-6.473 NR C-6.473 NR C-6.473 NR
Floors
Mass U-1.825 NR U-1.825 NR U-1.825 NR
Steel joist U-1.986 NR U-1.986 NR U-1.986 NR
Wood framed and other U-1.599 NR U-1.599 NR U-1.599 NR
Slab-on-grade floors
Unheated F-1.264 NR F-1.264 NR F-1.264 NR
Heated F-1.766 R-1.3 for 300 mm F-1.766 R-1.3 for 300 mm F-1.766 R-1.3 for 300 mm
Opaque doors
Swinging U-2.101 U-2.101 U-3.975
Nonswinging U-1.760 U-1.760 U-8.233
Assembly  Assembly Assembly  Assembly Assembly Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max.U SHGC VI/SHGC Max. U SHGC VT/SHGC
Vertical glazing, forall-frame-types) forall-frametypes) forall-frame-types)
0% to 40% of wall
N&S-022 N&S-022
MetalframingfFixed U-2.70 E&W-0.21, 1.10 U-2.70 E&W-0.21, 1.10 U-6.48 NR NR
N&S-0.22  (forall N&S-0.22  (forall (for all (for all
Metal-framingoQperable U35+ E&W-0.19 brpes) U-351 E&W-0.19 types) U-6.48 types) types)
U-3.34 N&S-0.20 U-3.34 N&S-0.20
Metal-framing; U-4.48 E&W-0.19 U-4.48 E&W-0.19 U-5.94
eEntrance door N&S-0.20 N&S-0.20
Skylight, 0% to 3% of roof
All types U405 033 NR U405 033 NR U-9.71 NR NR
U-3.77 .29 U-3.77 0.29

* The following definitions apply: c.i. = continuous insulation (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2); NR = no (insulation) requirement; FC = filled cavity (see ANSI/
ASHRAE/IES Standard 90.1, Section A2.3.2.5); E&W = east and west oriented, N&S = north and south oriented (see Sections 7.4.2.1 and 7.4.2.7).

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.

a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).

b. Exception applies for mass walls above grade where the requirement is for a maximum assembly U-0.151 (see ANSI/ASHRAE/IES Standard 90.1, Section 5.5.3.2).
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Table E-1 (Supersedes Table 5.5-1 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Reguirements- Compliance Values for Climate Zone 1 (A,B)* (Sl)

Nonresidential Residential Semiheated
Assembly Insulation Assembly  Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.273 R-3.5c.i. U-0.220 R-4.4 c.i. U-1.240 R-0.7 c.i.
above deck
Metal building ? U-0.233 R-1.8 +R-3.3 FC U-0.233 R-1.8 +R-3.3 FC U-0.653 R-1.8
Attic and other roofs ~ U-0.153 R-6.7 U-0.153 R-6.7 U-0.459 R-2.3
Walls, above grade
Mass U-3.293  NR U-0.857  R-1.0ci. U-3293  NR
Metal building U-0.533 R-0 +R-1.7 c.i. U-0.533 R-0 +R-1.7 c.i. U-1.998 NR
Steel framed U-0.705 R-2.3 U-0.705 R-2.3 U-1.998 NR
Wood framed and other U-0.504 R-23 U-0.504 R-23 U-1.660 NR
Wall, below grade
Below-grade wall C-6.473 NR C-6.473 NR C-6.473 NR
Floors
Mass U-1.825 NR U-1.825 NR U-1.825 NR
Steel joist U-1.986 NR U-1.986 NR U-1.986 NR
Wood framed and other U-1.599 NR U-1.599 NR U-1.599 NR
Slab-on-grade floors
Unheated F-1.264 NR F-1.264 NR F-1.264 NR
Heated F-1.766 R-1.3 for 300 mm F-1.766 R-1.3 for 300 mm F-1.766 R-1.3 for 300 mm
Opaque doors
Swinging U-2.101 U-2.101 U-3.975
Nonswinging U-1.760 U-1.760 U-8.233
Assembly  Assembly Assembly  Assembly Assembly Assembly
Assembly Max. Min. Assembly  Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max.U SHGC VT/SHGC
Vertical glazing, HoralHrame types) Horall-frame-types) tforall-frame types)
0% to 40% of wall
N-035 N-035
Metal-framing#Fixed U-3-08 E&W-0.22, 1.10 H-3-08 E&W-0.22, 1.10 U-6.48 NR NR
U-2.70 N&S-0.23  (forall U-2.70 N&S-0.23  (forall (for all (for all
types) types)
Metal framing U35F  B&W-020, P U35l E&W-020, P U-643 ~ pes)  Gypes)
o0perable U-3.34 N&S-0.21 U-3.34 N&S-0.21
Metaraming, -394 E&W-0.20 Y-3.94 E&W-0.20 U-5.94
eEntrance door U-4.47 N&S-0.21 U-4.47 N&S-0.21
Skylight, 0% to 3% of roof
All types U-4.05 033 NR Y-405 0:33 NR U-9.71 NR NR
U-3.77 0.29 U-3.77 0.29

* The following definitions apply: c.i. = continuous insulation (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2); NR = no (insulation) requirement; FC = filled cavity (see ANSI/
ASHRAE/IES Standard 90.1, Section A2.3.2.5); E&W = east and west oriented, N&S = north and south oriented (see Sections 7.4.2.1 and 7.4.2.7).

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.

a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).

b. Exception applies for mass walls above grade where the requirement is for a maximum assembly U-0.151 (see ANSI/ASHRAE/IES Standard 90.1, Section 5.5.3.2).
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Table E-2 (Supersedes Table 5.5-2 in ANSI/ASHRAE/IES Standard 90.1)
Building Envelope Requirements for Climate Zone 2 (A,B)* (Sl)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.220 R-4.4 c.i. U-0.220 R-4.4 c.i. U-0.982 R-0.9 c.i.
above deck
Metal building 2 U-0.233 R-1.8 +R-3.3 FC U-0.233 R-1.8 +R-3.3 FC U-0.545 R-2.8
Attic and other roofs ~ U-0.153 R-6.7 U-0.153 R-6.7 U-0.300 R-3.3
Walls, above grade
Mass® U-0.857 R-1.0 c.i. U-0.701 R-1.3c.i. U-3.293 NR
Metal building U-0.533 R-0 +R-1.7 c.i. U-0.533 R-0+R-1.7 c.i. U-0.920 R-2.3
Steel framed U-0.479 R-23+R-0.7 c.i. U-0.365 R-2.3+R-1.3c.i. U-0.705 R-2.3
Wood framed and other U-0.504 R-2.3 U-0.504 R-2.3 U-0.504 R-2.3
Wall, below grade
Below-grade wall C-6.473 NR C-6.473 NR C-6.473 NR
Floors
Mass U-0.606 R-1.1 U-0.496 R-1.5 U-1.825 NR
Steel joist U-0.214 R-5.3 U-0.214 R-5.3 U-0.390 R-2.3
Wood framed and other U-0.188 R-5.3 U-0.188 R-5.3 U-0.376 R-23
Slab-on-grade floors
Unheated F-1.264 NR F-1.264 NR F-1.264 NR
Heated F-1.558 R-1.8 for 600 mm F-1.489 R-2.6 for 600 mm F-1.766 R-1.3 for 300 mm
Opaque doors
Swinging U-2.101 U-2.101 U-3.975
Nonswinging U-1.760 U-1.760 U-8.233
Assembly  Assembly Assembly  Assembly Assembly Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max.U SHGC VT/SHGC
Vertical glazing, HoratHrame types) (Horall-frame-types) HoralHrametypes)
0% to 40% of wall
S-0.25; $-0:25;
N-635 N-035
Metal-framing#Fixed U-2:9+ E&W-0.24, 1.10 U-2.94 E&W-0.24, 1.10 H-6.48 NR NR
U-2.43 N&S-0.25  (forall U-243 N&S-0.25 (forall U-2.70 (for all (for all
types) types) types)
Metal framing U35t p&aw-022, P U35t E&w-022, P U4y wpes) =
o0perable U-3.23 N&S-0.23 U-3.23 N&S-0.23 U-3.50
Metaraming, U448 E&W-0.22 U-4.15 E&W-0.22 U-448
eEntrance door U-4.15 N&S-0.23 N&S-0.23 U-4.15
Skylight, 0% to 3% of roof
All types U-3.51 033 NR U-3.51 033 NR U-9-71 NR NR
29 0.29 U-4.85

* The following definitions apply: c.i. = continuous insulation (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2); NR = no (insulation) requirement; FC = filled cavity (see ANSI/
ASHRAE/IES Standard 90.1, Section A2.3.2.5); E&W = east and west oriented, N&S = north and south oriented (see Sections 7.4.2.1 and 7.4.2.7).

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.

a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).

b. Exception applies for mass walls above grade where the requirement is for a maximum assembly U-0.151 (see ANSI/ASHRAE/IES Standard 90.1, Section 5.5.3.2).
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Table E-3 (Supersedes Table 5.5-3 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Reguirements- Compliance Values for Climate Zone 3 (A,B,C)* (SI)

Nonresidential Residential Semiheated
Assembly  Insulation Assembly  Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.220 R-4.4 c.i. U-0.220 R-4.4 c.i. U-0.677 R-1.3 c.i.
above deck
Metal building 2 U-0.233 R-1.8 +R-3.3 FC U-0.233 R-1.8 +R-3.3 FC U-0.545 R-2.8
Attic and other roofs ~ U-0.153 R-6.7 U-0.153 R-6.7 U-0.300 R-3.3
Walls, above grade
Mass U-0.701 R-1.3 c.i. U-0.592 R-1.7 c.i. U-3.293 NR
Metal building U-0.533 R-0+R-1.7 c.i. U-0.409 R-0+R-23c.i. U-0.920 R-2.3
Steel framed U-0.435 R-2.3 +R-0.9 c.i. U-0.365 R-2.3+R-1.3c.i. U-0.705 R-2.3
Wood framed and U-0.504 R-2.3 U-0.365 R-2.3 +R-0.7 c.i. U-0.504 R-2.3
other
Wall, below grade
Below-grade wall C-6.473 NR C-6.473 NR C-6.473 NR
Floors
Mass U-0.420 R-1.8 c.i. U-0.420 R-1.8 c.i. U-0.780 R-0.7 c.i.
Steel joist U-0.214 R-5.3 U-0.214 R-5.3 U-0.296 R-3.3
Wood framed and U-0.188 R-5.3 U-0.188 R-5.3 U-0.288 R-3.3
other
Slab-on-grade floors
Unheated F-1.264 NR F-0.935 R-1.8 for 600 mm F-1.264 NR
Heated F-1.489 R-2.6 for 600 mm F-1.489 R-2.6 for 600 mm F-1.766 R-1.3 for 300 mm
Opaque doors
Swinging U-2.101 U-2.101 U-2.101
Nonswinging U-1.760 U-1.760 U-2.044
Assembly  Assembly Assembly Assembly Assembly Assembly
Assembly  Max. Min. Assembly  Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max.U SHGC VT/SHGC
Vertical glazing, HoralHrametypes) HoralHrame types) Horal-frametypes)
0% to 40% of wall
S-0:25; $-0:25;
N-035 N-635
MetaHframing{Fixed U243 E&W-0.24, 1.10 U264 E&W-0.24, 1.10 U-648 NR NR
U-2.26 N&S-0.25  (forall U-2.26 N&S-0.25 (for all U-2.70 (for all (forall
. types) types) types) types)
Metal framing.- U324 E&W-0.22 U324 E&W-0.22 U-6.48 e
eOperable U-2.91 N&S-0.23 U-2.91 N&S-0.23 U-3.50
Metal-framing; U445 E&W-0.22 U-3.67 E&W-0.22 U-4.15
eEntrance door U-3.67 N&S-0.23 N&S-0.23
Skylight, 0% to 3% of roof
All types U-2.97 033 NR U-2.97 033 NR U917 NR NR
0.29 0.29 U-4.85

* The following definitions apply: c.i. = continuous insulation (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2); NR = no (insulation) requirement; FC = filled cavity (see ANSI/

ASHRAE/IES Standard 90.1,

Section A2.3.2.5); E&W = east and west oriented, N&S = north and south oriented (see Sections 7.4.2.1 and 7.4.2.7).

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.
a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).
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Table E-4 (Supersedes Table 5.5-4 in ANSI/ASHRAE/IES Standard 90.1)

Example Building Envelope-Reguirements- Compliance Values for Climate Zone 4 (A,B,C)* (SI)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.173 R-6.2 c.i. U-0.173 R-6.2 c.i. U-0.502 R-1.9c.i.
above deck
Metal building ? U-0.200 R-1.9+R-33c.i. U-0.200 R-1.9+R-33c.i. U-0.442 R-3.3+R-1.1c.i.
Attic and other roofs ~ U-0.113 R-10.6 U-0.113 R-10.6 U-0.183 R-6.7
Walls, above grade
Mass U-0.561 R-2.0 c.i. U-0.486 R-23 c.i. U-3.294 NR
Metal building U-0.324 R-1.9+R-2.3c.i. U-0.270 R-1.9 +R-2.8 c.i. U-0.874 R-3.3
Steel framed U-0.345 R-2.3+R-2.2c.i. U-0.345 R-2.3+R-2.2c.i. U-0.669 R-2.3+R-0.7 c.i.
Wood framed and U-0.345 R-23+R-1.3c.. U-0.345 R-2.3+R-1.3c.. U-0.480 R-2.3+ R-0.7 c.i.
other
Wall, below grade
Below-grade wall C-0.642 R-1.8 c.i. C-0.496 R-2.2c.i. C-6.475 NR
Floors
Mass U-0.308 R-2.9 c.i. U-0.275 R-3.3 c.i. U-0.577 R-1.5c.i.
Steel joist U-0.205 R-6.7 U-0.205 R-6.7 U-0.281 R-5.3
Wood framed and U-0.178 R-6.7 U-0.178 R-6.7 U-0.275 R-5.3
other
Slab-on-grade floors
Unheated F-0.855 R-3.5 for 1200 mm F-0.855 R-3.5 for 1200 mm F-1.264 NR
Heated F-1.386 R-3.5 for 1200 mm F-1.131 R-3.5 full slab F-1.480 R-3.5 for 600 mm
Opaque doors
Swinging U-1.997 U-1.997 U-1.997
Nonswinging U-1.673 U-1.673 U-1.943
Assembly  Assembly Assembly Assembly Assembly Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max.U SHGC VT/SHGC
Vertical glazing, Horab-Hrametypes) Horalbrame types) Horal-frametypes)
0% to 40% of wall
S-0:36; $-0:36;
N-0-46 N-6:46
Metaframing{Fixed U-2:05 E&W-0.34, 1.10 L2205 E&W-0.34, 1.10 U-3-94 NR NR
U-1.94 N&S-0.36  (forall U-1.94 N&S-0.36  (forall U-2.70 (for all (for all
. types) types) types)
Metal framing- U248  E&W-031 U248  E&W-031 U4y Lpes) es
eQperable U-2.43 N&S-0.33 U-2.43 N&S-0.33 U-3.50
Metal-framing; U367 E&W-0.31 U367 E&W-0.31 U-4.15
eEntrance door U-3.40 N&S-0.33 U-3.40 N&S-0.33
Skylight, 0% to 3% of roof
All types U-2.70 0.38 NR U-2.70 0.38 NR U621 NR NR
U-4.04

* The following definitions apply: c.i. = continuous insulation (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2); NR = no (insulation) requirement ; E&W = east and west oriented,
N&S = north and south oriented (see Sections 7.4.2.1 and 7.4.2.7).

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.
a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).
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Table E-5 (Supersedes Table 5.5-5 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Reguirements- Compliance Values for Climate Zone 5 (A, B, C)* (Sl)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.173 R-6.2 c.i. U-0.173 R-6.2 c.i. U-0.340 R-3.0 c.i.
above deck
Metal building ? U-0.200 R-1.9+R-33c.i. U-0.200 R-1.9+R-33c.i. U-0.442 R-3.3+R-1.1c.i.
Attic and other roofs  U-0.113 R-10.6 U-0.113 R-10.6 U-0.183 R-6.7
Walls, above grade
Mass U-0.486 R-2.3 c.i. U-0.432 R-2.6 c.i. U-0.815 R-1.3 c.i.
Metal building U-0.270 R-1.9 + R-2.8 c.i. U-0.270 R-1.9 +R-2.8 c.i. U-0.507 R-1.9 +R-1.1 c.i.
Steel framed U-0.297 R-2.3+R-2.2c.i. U-0.297 R-2.3+R-2.2c.i. U-0.453 R-2.3+ R-0.9 c.i.
Wood framed and U-0.275 R-23+R-22c.. U-0.275 R-23+R-22c.i. U-0.480 R-2.3+R-0.7 c.i.
other
Wall, below grade
Below-grade wall C-0.642 R-1.8 c.i. C-0.496 R-2.2 c.i. C-6.475 NR
Floors
Mass U-0.308 R-2.9 c.i. U-0.275 R-3.3 c.i. U-0.577 R-1.5c.i.
Steel joist U-0.205 R-6.7 U-0.205 R-6.7 U-0.281 R-5.3
Wood framed and U-0.178 R-6.7 U-0.178 R-6.7 U-0.275 R-5.3
other
Slab-on-grade floors
Unheated F-0.855 R-3.5 for 1200 mm F-0.839 R-3.5 for 1200 mm F-1.264 NR
Heated F-1.131 R-3.5 full slab F-1.131 R-3.5 full slab F-1.480 R-3.5 for 600 mm
Opaque doors
Swinging U-1.997 U-1.997 U-1.997
Nonswinging U-1.673 U-1.673 U-1.943
Assembly  Assembly Assembly Assembly Assembly Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC
Vertical glazing, HoralHrametypes) Horal-Hrametypes) HoralHrame types)
0% to 40% of wall
S-038; 5-0:38;
N-0-48 N-0-48
Metal-framing+Fixed U205 E&W-0.36, 1.10 U205 E&W-0.36, 1.10 U335 NR NR
U-1.94 S-0.38 (for all U-1.94 S-0.38 (for all U-2.70 (for all (for al
N-0.48 types) N-0.48 types) types) _)Lp_)
Metal-framing- U248 E&W-0.31 U248 E&W-0.31 U378
oOperable U-243 S-0.33 U-243 S-0.33 U-3.50
N-0.43 N-0.43
Metal-framing- U367 E&W-0.31 U367 E&W-0.31 U-4.15
eEntrance door U-3.40 S-0.33 U-3.40 S-0.33
N-0.43 N-0.43
Skylight, 0% to 3% of roof’
All types U-2.70 0.38 NR U-2.70 0.38 NR =329 NR NR
U-4.04

* The following definitions apply: c.i. = continuous insulation (see ANSI/ASHRAE/IES Standard 90.1, Section 3. 2), NR = no (insulation) requirement; E&W = east and west oriented,
S = south oriented, N = within 22.5 degrees of north in the Northern Hemisphere (see Sections 7.4.2.1 and 7.4.2

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblles with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.
a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).
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Table E-6 (Supersedes Table 5.5-6 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Reguirements- Compliance Values for Climate Zone 6 (A,B)* (Sl)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.173 R-6.2 c.i. U-0.173 R-6.2 c.i. U-0.340 R-3.0 c.i.
above deck
Metal building ? U-0.167 R-53+R-1.9 Ls U-0.156 R-1.8 +R-3.3+R-23ci. U-0.324 R-1.8 +R-1.8 + R-1.1 c.i.
Attic and other roofs ~ U-0.113 R-10.6 U-0.113 R-10.6 U-0.183 R-6.7
Walls, above grade
Mass U-0.432 R-2.6 c.i. U-0.383 R-3.1c.i. U-0.815 R-1.3 c.i.
Metal building U-0.270 R-19+R-2.8 c.i. U-0.270 R-1.9 +R-2.8 c.i. U-0.507 R-1.9 +R-1.1c.i.
Steel framed U-0.264 R-2.3+R-2.7 c.i. U-0.264 R-2.3+R-2.7 c.i. U-0.453 R-2.3+R-0.9 c.i.
Wood framed and U-0.275 R-23+R-2.2c.i. U-0.275 R-23+R-2.2c.i. U-0.480 R-2.3+ R-0.7 c.i.
other
Wall, below grade
Below-grade wall C-0.496 R-2.2 c.i. C-0.340 R-3.1 c.i. C-0.642 R-1.8 c.i.
Floors
Mass U-0.275 R-33c.i. U-0.275 R-33 c.i. U-0.469 R-1.8 c.i.
Steel joist U-0.173 R-8.6 U-0.173 R-8.6 U-0.281 R-5.3
Wood framed and U-0.146 R-6.7+ R-1.3 c.i. U-0.146 R-6.7+R-1.3 c.i. U-0.275 R-5.3
other
Slab-on-grade floors
Unheated F-0.839 R-3.5 for 1200 mm F-0.714 R-2.6 full slab F-1.264 NR
Heated F-1.131 R-3.5 full slab F-1.103 R-3.5 full slab F-1.414 R-3.5 for 1200 mm
Opaque doors
Swinging U-1.997 U-1.997 U-1.997
Nonswinging U-1.673 U-1.673 U-1.943
Assembly  Assembly Assembly  Assembly Assembly  Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VI/SHGC Max.U SHGC VT/SHGC
Vertical glazing, (forall frame types) HoralHrame types) Horalb-frametypes)
0% to 40% of wall
N-0-50 N-0-50
Metal-framing—+Tixed U194 E&W-0.36, 1.10 U194 E&W-0.36, 1.10 U275 NR NR
U-1.83 S-0.38 (for all U-1.83 S-0.38 (for all U-2.10 (for all (for al
N-0.48 types) N-0.48 types) types) _xp_)
Metalframing- U243 E&W-0.32 uv243 E&W-0.32 U318
oQperable U-2.26 S-0.34 U-2.26 S-0.34 U-2.59
N-0.44 N-0.44
Metal-framing- U367 E&W-0.32 U367 E&W-0.32 415
eEntrance door U-3.40 S-0.34 U-3.40 S-0.34 U-3.67
N-0.44 N-0.44
Skylight, 0% to 3% of roof
All types U-270 0.38 NR U-2.70 0.38 NR U-4.59 NR NR
U-2.53 U-4.04

* The following definitions apply: c.i. = continuous insulation (ANSI/ASHRAE/IES Standard 90.1, see Section 3.2); NR = no (insulation) requirement; Ls = liner system (see ANSI/
ASHRAE/IES Standard 90.1, Section A2.3.2.4) E&W = east and west oriented, S = south oriented, N = within 22.5 degrees of north in the Northern Hemisphere (see Sections 7.4.2.1
and 7.4.2.7).

** The insulation minimum R-value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblies with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.

a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).
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Table E-7 (Supersedes Table 5.5-7 in ANSI/ASHRAE/IES Standard 90.1)
Example Building Envelope-Requirements- Compliance Values for Climate Zone 7* (Sl)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.151 R-7.0 c.i. U-0.151 R-7.0 c.i. U-0.210 R-4.6 c.i.
above deck
Metal building 2 U-0.156 R-1.8 + R-3.3 +R-2.3 c.i. U-0.156 R-1.8 + R-3.3 +R-2.3 c.i. U-0.200 R-1.9+R-33c.i.
Attic and other roofs ~ U-0.092 R-12.5 U-0.092 R-12.5 U-0.146 R-8.6
Walls, above grade
Mass U-0.383 R-3.1ci U-0.383 R-3.1c.i. U-0.664 R-1.7 c.i.
Metal building U-0.237 R-1.9+R-33c.i. U-0.237 R-1.9+R-3.3 c.i. U-0.389 R-1.9+R-1.7 c.i.
Steel framed U-0.264 R-23+R-2.7c.. U-0.227 R-23+R-33c.i. U-0.345 R-2.3+R-2.2c.i.
Wood framed and U-0.275 R-2.3+R-2.2c.i. U-0.275 R-23+R-2.2c.i. U-0.345 R-2.3+R-1.3 c.i.
other
Wall, below grade
Below-grade wall C-0.340 R-3.1c.i. C-0.340 R-3.1c.i. C-0.642 R-1.8 c.i.
Floors
Mass U-0.227 R-4.1c.i. U-0.227 R-4.1c.i. U-0.399 R-2.2c.i.
Steel joist U-0.173 R-8.6 U-0.173 R-8.6 U-0.281 R-5.3
Wood framed and U-0.146 R-6.7+R-1.3 c.i. U-0.146 R-6.7 + R-1.3 c.i. U-0.275 R-5.3
other
Slab-on-grade floors
Unheated F-0.839 R-3.5 for 1200 mm F-0.714 R-2.6 full slab F-1.264 NR
Heated F-1.103 R-3.5 full slab F-1.103 R-3.5 full slab F-1.414 R-3.5 for 1200 mm
Opaque doors
Swinging U-1.997 U-1.997 U-1.997
Nonswinging U-1.673 U-1.673 U-1.673
Assembly  Assembly Assembly Assembly Assembly Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC
Vertical glazing, tforall-frame-types) tforall-frame-types) for-all-frame-types)
0% to 40% of wall
S-0:45; 5-0:43;
N-0:55 N-0-55
Metal-framingfFixed Y178 E&W-0.38, 1.10 0178 E&W-0.38, 1.10 U205 NR NR
U-1.56 S-0.40 (for all U-1.40 S-0.40 (for all U-1.94 (for all (for al
N-0.50 types) N-0.50 types) types) _)Lp_)
Metal-framing- U216 E&W-0.34 JESSINY E&W-0.34 U-2.37
o0perable U-1.94 S-0.36 U-1.73 S-0.36
N-0.46 N-0.46
Metal-framing- U367 E&W-0.34 U-3.67 E&W-0.34 LS
eEntrance door U-3.40 S-0.36 U-3.40 S-0.36 U-3.40
N-0.46 N-0.46
Skylight, 0% to 3% of roof’
All types U270 NR NR U-2.70 NR NR U-4.59 NR NR
U-2.37 U-2.37 U-4.04

* The followmg deﬁmtlons apply c.i. = continuous msulatlon (see ANSI/ASHRAE/IES Standard 90.1, Section 3. 2) NR no (insulation) requirementt; E&W = east and west oriented,
S= h d. N= 7.4.2.1and7.42

** The msulatlon minimum R- Value criteria in this table meet the criteria in Section 7.4.2.1 but it is possible that some assemblles with slightly less insulation minimum R-value will
also meet the criteria of Section 7.4.2.1.
a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).
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Table E-8 (Supersedes Table 5.5-8 in ANSI/ASHRAE/IES Standard 90.1)

Example Building Envelope-Requirements- Compliance Values for Climate Zone 8* (SI)

Nonresidential Residential Semiheated
Assembly Insulation Assembly Insulation Assembly Insulation
Opaque Elements Maximum Min. R-Value** Maximum Min. R-Value** Maximum Min. R-Value**
Roofs
Insulation entirely U-0.151 R-7.0 c.i. U-0.151 R-7.0 c.i. U-0.210 R-4.6 c.i.
above deck
Metal building ? U-0.140 R-3.3+R-3.3+R-4.4c.i. U-0.140 R-3.3+R-33+R-44ci. U-0.200 R-1.9 +R-3.3 c.i.
Attic and other roofs ~ U-0.092 R-12.5 U-0.092 R-12.5 U-0.146 R-8.6
Walls, above grade
Mass U-0.259 R-3.7 c.i. U-0.259 R-3.7 c.i. U-0.561 R-2.0c.i.
Metal building U-0.210 R-1.9 +R-3.9 c.i. U-0.210 R-1.9 +R-3.9 c.i. U-0.324 R-1.9+R-2.3c.i.
Steel framed U-0.200 R-2.3+R-3.9c.i. U-0.200 R-2.3+R-3.9c.i. U-0.345 R-2.3+ R-2.2 c.i.
Wood framed and U-0.173 R-23+R-39c.i. U-0.173 R-2.3+R-39c.i. U-0.275 R-2.3+R-2.2 c.i.
other
Wall, below grade
Below-grade wall C-0.340 R-3.1c.i. C-0.340 R-3.1c.i. C-0.642 R-1.8 c.i.
Floors
Mass U-0.205 R-4.4 c.i. U-0.205 R-4.4 c.i. U-0.345 R-2.6 c.i.
Steel joist U-0.173 R-8.6 U-0.173 R-8.6 U-0.281 R-5.3
Wood framed and U-0.146 R-6.7 +R-1.3 c.i. U-0.146 R-6.7 +R-1.3 c.i. U-0.178 R-6.7
other
Slab-on-grade floors
Unheated F-0.714 R-2.6 full slab F-0.697 R-2.6 full slab F-0.888 R-3.5 for 600 mm
Heated F-1.103 R-3.5 full slab F-0.613 R-4.4 full slab F-1.414 R-3.5 for 1200 mm
Opaque doors
Swinging U-1.997 U-1.997 U-1.997
Nonswinging U-1.673 U-1.673 U-1.673
Assembly  Assembly Assembly Assembly Assembly Assembly
Assembly Max. Min. Assembly Max. Min. Assembly Max. Min.
Fenestration Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC Max. U SHGC VT/SHGC
Vertical glazing, tforall-frame-types) tforall-frame-types) for-all-frame-types)
0% to 40% of wall
S-0:455 S-0-45;
N-0-55 N-0-55
Metal-framing<Fixed U156 E&W-0.38, 1.10 U156 E&W-0.38, 1.10 U205 NR NR
U-1.40 S-0.40 (for all U-1.40 S-0.40 (for all U-1.94 (for all (for al
N-0.50 types) N-0.50 types) types) _)Lp_)
Metalframing- U189 E&W-0.34 U189 E&W-0.34 U-2.37
oOperable U-1.73 S-0.36 U-1.73 S-0.36
N-0.46 N-0.46
Metal-framing- U367 E&W-0.34 U367 E&W-0.34 U415
eEntrance door U-3.40 S-0.36 U-3.40 S-0.36 U-3.40
N-0.46 N-0.46
Skylight, 0% to 3% of roof’
All types U-2.21 NR NR U-2.21 NR NR U459 NR NR
U-404

* The followmg definitions apply c.i. = continuous 1nsulat10n (see ANSI/ASHRAE/IES Standard 90.1, Section 3. 2)' NR =no msulatlon requirement; NR = no (insulat
S=

** The insulation minimum R-value criteria in this table meet the criteria in Sectlon 7.4.2.1 but it is possible that some assemblies with s]lghtly less msulatmn minimum R-value will
also meet the criteria of Section 7.4.2.1.
a. When using the R-value compliance method for metal building roofs, a thermal spacer block is required (see ANSI/ASHRAE/IES Standard 90.1, Section 3.2).
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment.
ASHRAE’s members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of
the systems and components in their responsibility while maximizing the beneficial effects these systems provide,
consistent with accepted Standards and the practical state of the art.

ASHRAE’s short-range goal is to ensure that the systems and components within its scope do not impact the
indoor and outdoor environment to a greater extent than specified by the Standards and Guidelines as established by
itself and other responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive Technical Committee structure,
continue to generate up-to-date Standards and Guidelines where appropriate and adopt, recommend, and promote
those new and revised Standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date Standards and design considerations as the
material is systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and
will seek out and disseminate information from other responsible organizations that is pertinent, as guides to updating
Standards and Guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the
system’s intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and
energy transportation will be considered where possible. Recommendations concerning energy source selection
should be made by its members.



IMPORTANT NOTICES ABOUT THIS STANDARD

To ensure that you have all of the approved addenda, errata, and interpretations for this
Standard, visit www.ashrae.org/standards to download them free of charge.

Addenda, errata, and interpretations for ASHRAE Standards and Guidelines are no longer

distributed with copies of the Standards and Guidelines. ASHRAE provides these addenda,

errata, and interpretations only in electronic form to promote more sustainable use of
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