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SPECIAL NOTE

This American National Standard (ANS) is a national voluntary consensus standard developed under the auspices of the American Society of Heating,
Refrigerating and Air-Conditioning Engineers (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 Assistant Director of Technology for Standards and Special Projects 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

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
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 INDUSTRIAL ADVERTISING POLICY ON STANDARDS

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

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 been approved by ASHRAE.




(This foreword is not a 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 informative
material are not offered the right to appeal at ASHRAE or ANSI.)

FOREWORD
This addendum updates the building envelope criteria for opaque assemblies only.

Note: In this addendum, changes to the current standard are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifically mention some other means of indicating the changes.

Addendum as to 90.1-2004
Revise Tables 5.5-1 to 5.5-8 as follows (I-P tables are listed first, followed by SI tables):

TABLE 5.5-1 Building Envelope Requirements For Climate Zone 1 (A, B)

Nonresidential Residential Semiheated
Assembly  Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value

Roofs

Insulation Entirely above U-0.063 R-15.0 ci H-0:063 R150-€i 1282 NR

Deck U-0.048 R-20.0 ci U-0.218 R-3.8ci

Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-1.280 NR

Attic and Other U-0.034 R-30.0 U-0.027 R-38.0 U-0-644 NR
Walls, Above Grade

Mass U-0.580 NR U-0.1512 R-5.7 ci® U-0.580 NR

Metal Building U-0.113 R-13.0 U-0.113 R-13.0 U-1.180 NR

Steel Framed U-0.124 R-13.0 U-0.124 R-13.0 U-0.352 NR

Wood Framed and Other U-0.089 R-13.0 U-0.089 R-13.0 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-0.700 U-0.700 U-0.700

Non-Swinging U-1.450 U-1.450 U-1.450
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TABLE 5.5-1 Building Envelope Requirements For Climate Zone 1 (A, B) (Continued)
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)
Vertical Glazing, % of Wall
0%—10.0% Upixed 122 SHGC)1-0.25 Ufixed 122 SHGC)-0.25 Ufixed 122 SHGC ;)| -NR
Ugper 127 SHGC o g1y~0-61 Uoper 127 SHGC 1y 0.61 Ugper 127 SHGCp o NR
10.1%-20.0% Ufixed 122 SHGC,y-0.25 Ufixed 122 SHGC,j-0.25 Ufixed 122 SHGC,y-NR
Ugper127 SHGCp 1061 Uoper 127 SHGC o ry~0-61 Ugper 127 SHGCp o1 NR
20.1%-30.0% Ufixed 122 SHGC,-0.25 Ufixed 122 SHGC,-0.25 Upixed 122 SHGC,y-NR
Uoper127 SHGC o 41y~0.61 Uoper 127 SHGCp i1y 0.61 Uoper 127 SHGCp oy NR
30.1%-40.0% Upixed 122 SHGC)1-0.25 Ufixed122 SHGC)1-0.25 Upixed122 SHGC ;)| -NR
Uoper 127 SHGCy oy 0-44 Uoper 127 SHGCy fy-0-44 Ugper 127 SHGCp, o NR
40.1%-50.0% Ufixed 122 SHGC,y-0.19 Ufixed 122 SHGC,j-0.19 Ufixed 098 SHGC,j-NR
Ugper127 SHGCp 1033 Uoper 127 SHGC o ry 033 Ugper1-02 SHGCp o1 ¢hNR
Skylight with Curb, Glass,% of Roof
0%-2.0% Ug-198 SHGC,;-0.36 Ugp-198 SHGC,]-0.19 U198 SHGC,,)|-NR
2.1%-5.0% Uy -1.98 SHGC 1019 Uy 1198 SHGC-0.16 Uy 1198 SHGC ;)| -NR
Skylight with Curb, Plastic,% of Roof
0%—2.0% Ugg-1:90 SHGC,p-0.34 Ug)1-1.90 SHGC,j-0.27 Ugy1-1.90 SHGC,y-NR
2.1%-5.0% Uy 1-1.90 SHGC)1-0.27 Uy -1:90 SHGC1-0.27 Uy 1-1:90 SHGC ;)| -NR
Skylight without Curb, All,% of Roof
0%—2.0% U136 SHGC,1-0.36 Ug 1136 SHGC,j-0.19 Ug1-136 SHGC,j;-NR
2.1%-5.0% Uy 1136 SHGC)1-0.19 Uy 1136 SHGC,-0.19 Uy 1136 SHGC ;)| -NR
2 Exception to A3.1.3.1 applies.
TABLE 5.5-2 Building Envelope Requirements For Climate Zone 2 (A, B)
Nonresidential Residential Semiheated
Assembly  Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above H-0-063 R15:0-€t H-0-063 R150+i U-0.218 R-3.8ci
Deck U-0.048 R-20.0 ci U-0.048 R-20.0ci
Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-0.167 R-6.0
Attic and Other U-0.034 R-30.0 U-0.027 R-38.0 U-0.081 R-13.0
U-0.027 R-38.0
Walls, Above Grade
Mass U-0-380 NR U-0-151# R 57 U-0.580 NR
U-0.1512 R-5.7 ci? U-0.123 R-7.6ci
Metal Building U-0.113 R-13.0 U-0.113 R-13.0 U-0.184 R-6.0
Steel Framed U-0.124 R-13.0 o424 130 L0352 NR
U-0.064 R-13.0+R-75¢ci U-0.124 R-13.0
Wood Framed and Other U-0.089 R-13.0 U-0.089 R-13.0 H-0202 Ni
U-0.089 R-13.0
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TABLE 5.5-2 Building Envelope Requirements For Climate Zone 2 (A, B) (Continued)

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Wall, Below Grade
Below Grade Wall C-1.140 NR C-1.140 NR C-1.140 NR
Floors
Mass v-o137 RA42¢€i 0107 R-63<i U-0.322 NR
U-0.107 R-6.3 ci U-0.087 R-83 ci
Steel Joist U-0.052 R-19.0 U-0.052 R-19.0 L0330 NR
U-0.069 R-13.0
Wood Framed and Other U-0.051 R-19.0 H-0:65+ R190 H-6:282 NR
U-0.033 R-30.0 U-0.066 R-13.0
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-0.700 U-0.700 U-0.700
Non-Swinging U-1.450 U-1456 U-1.450
U-0.500
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)
Vertical Glazing, % of Wall
0%—10.0% Ufixed 122 SHGC,y-0.25 Ufixed 122 SHGC,y-0.39 Ufixed 122 SHGC,y-NR
Uoper 127 SHGCp o gfy~0-61 Uoper 127 SHGCp g g1y0-61 Uoper 127 SHGCp oy NR
10.1%-20.0% Ufixed 122 SHGC,1-0.25 Ufixed 122 SHGC,1-0.25 Ufixed 122 SHGC,-NR
Uoper 27 SHGC o ¢1y~0.61 Uoper!27 SHGCp o g1y~0-61 Uoper 127 SHGCp o (pNR
20.1%-30.0% Ufixed 122 SHGC,yy-0.25 Ufixed 122 SHGC,yy-0.25 Ufixed 122 SHGC,1-NR
Uoper 127 SHGCp o pgpy~0-61 Uoper 127 SHGCp o 1y~0-61 Uoper 127 SHGCp oy NR
30.1%-40.0% Ufixed 122 SHGC,-0.25 Ufixed 122 SHGC,-0.25 Ufixed 122 SHGC,y-NR
Upper 127 SHGCp o 1y~0-61 Uoper 127 SHGCp o 41y-0-61 Ugper 127 SHGCp oy NR
40.1%-50.0% Ufixed 122 SHGC,1-0.17 Ufixed 122 SHGC,y-0.17 Ufixed 098 SHGC,-NR
Uoper1:27 SHGCy o pgfy 044 Uoper 27 SHGCp oy 043 Uoper 102 SHGCy oy NR
Skylight with Curb, Glass,% of Roof
0%-2.0% Upp198 SHGC,y1-0.36 Ug1-198 SHGC,y-0.19 Uyp-198 SHGC,-NR
2.1%-5.0% U198 SHGC,1-0.19 Ug)1-1:98 SHGC,y-0.19 Ug 198 SHGC,y-NR
Skylight with Curb, Plastic,% of Roof
0%-2.0% Upp-1:90 SHGCpy1-0.39 U119 SHGC,y-0.27 Upp-1:90 SHGC,-NR
2.1%-5.0% Uy -1.90 SHGC,p-0.34 U119 SHGC,p-0.27 Uy 190 SHGC,y-NR
Skylight without Curb, All,% of Roof
0%-2.0% Ugy-1.36 SHGC,y1-0.36 Ug1-136 SHGC,y-0.19 Uyyp-136 SHGC,-NR
2.1%-5.0% U136 SHGC,1-0.19 Ug)1-136 SHGC,y-0.19 Ug 136 SHGC,y-NR

2 Exception to A3.1.3.1 applies.
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TABLE 5.5-3 Building Envelope Requirements For Climate Zone 3 (A, B, C)

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above H-0-063 R-150-¢i U-0-063 R-150-¢i 0248 R-3-8-¢t
Deck U-0.048 R-20.0 ci U-0.048 R-20.0 ci U-0.173 R-5.0ci
Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-0.097 R-10.0
/" Attic and Other B-6.034 R366 U-0.027 R-38.0 U008+ R136
U-0.027 R-38.0 U-0.053 R-19.0
Walls, Above Grade
Mass U-0.151%% R.57¢i%P U-0423 R-F-6-¢t U-0.580 NR
U-0.123 R-7.6 ci U-0.104 R-9.5¢i
Metal Building U-0.113 R-13.0 U-0.113 R-13.0 U-0.184 R-6.0
Steel Framed 0424 R-13-0 H-0:084 R-130-+=R-38¢i L0352 AR
U-0.084 R-13.0+R-3.8¢ci U-0.064 R-13.0+R-7.5¢i U-0.124 R-13.0
Wood Framed and Other U-0.089 R-13.0 U-0.089 R-13.0 U-0.089 R-13.0
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 ci U-0.087 R-8.3 ci U-0.322 NR
Steel Joist U-0.052 R-19.0 U-0.052 R-19.0 U-0.069 R-13.0
Wood Framed and Other U-0.051 R-19.0 U-0.033 R-30.0 H-0:282 NR
U-0.066 R-13.0
Slab-On-Grade Floors
Unheated F-0.730 NR F-0.730 NR F-0.730 NR
Heated 1620 RF5-for12-in- 1020 R-F5-for12-in- F-1.020 R-7.5 for 12 in.
F-0.900 R-10.0 for24in.  F-0.900 R-10.0 for 24 in.
Opaque Doors
Swinging U-0.700 U-0.700 U-0.700
Non-Swinging U-1.450 U-0.500 U-1.450
Fensraton (o znes e Aot M bl Asently . Senbly Aoy
) (Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
page for Zone 3C) Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)
Vertical Glazing, % of Wall
0-10.0% Uixed 057 SHGC,1-0.39 Ufixed 057 SHGC,1-0.39 Upixed 122 SHGC,j-NR
Ugper 067 SHGC 1049 Uoper 067 SHGC 049 Uoper27 SHGCp 1 ¢hNR
10.1-20.0% Ufixed 057 SHGC)-0.25 Ufixed©-57 SHGC,-0.39 Ufixed122 SHGC ;)| "NR
Uoper 067 SHGCy 11,049 Uoper 067 SHGCy o 11y-0-49 Uoper-27 SHGCp o (pNR
20.1-30.0% Ufixed 057 SHGC,1-025 Ufixed 057 SHGC,1-025 Ufixed 122 SHGC,y-NR
Uoper 067 SHGC 17039 Uoper 067 SHGC 1039 Uoper27 SHGCp o1 ¢hNR
30.1-40.0% Uixed 057 SHGC,)j-0.25 Ufixed 057 SHGC,)j-0.25 Upixed 122 SHGC,y-NR
Uoper 067 SHGCp o 1y0-39 Uoper 067 SHGC o 1y0-39 Uoper 27 SHGCp 1y NR
40.1-50.0% Ufixed 046 SHGC-0.19 Ufixed 046 SHGC,)-0.19 Ufixed 098 SHGC ;)| "NR
Uoper 47 SHGCy 11,026 Uoper 047 SHGCy 11026 Upper-02 SHGCp oy NR
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TABLE 5.5-3 Building Envelope Requirements For Climate Zone 3 (A, B, C) (Continued)

Fenestration (for Zones Assembly  Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
3A and 3B: see next Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
ave for Z’one 30) (Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
pag Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)
Skylight with Curb, Glass,% of Roof
0-2.0% U117 SHGC)-0.39 Ugyp- 117 SHGC,)-0.36 Uy 1198 SHGC,;)|"NR
2.1-5.0% U117 SHGC,1-0.19 U117 SHGC,;-0.19 U198 SHGC,y-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Uy 1130 SHGC,)-0.65 Ug)-130 SHGC-0.27 Uy p1-90 SHGC | -NR
2.1-5.0% Uy 130 SHGC,1-0.34 U130 SHGC,j-0.27 Uyyp-190 SHGC,j-NR
Skylight without Curb, All,% of Roof
0-2.0% U069 SHGC-0.39 U069 SHGC,)-0.36 Uy 1136 SHGC ;)| "NR
2.1-5.0% U 1-0-69 SHGC,1-0.19 U, 1069 SHGC,}-0.19 Uyp-136 SHGC,y-NR
TABLE 5.5-3 Building Fenestration Requirements For Climate Zone 3C
Nonresidential Residential Semiheated
Fenestration Assembly  Assembly Max.  Assembly Assembly Max. Assembly Assembly Max.
(for Zone 3C) Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable) North-Oriented) Operable)  North-Oriented)
Vertical Glazing, % of Wall
0-10.0% Ufixed 122 SHGC ) -0.61 Ufixed 122 SHGC,)-0.61 Upixed 22 SHGC | -NR
Uoper27 SHGCy o 1y70-82 Uoper27 SHGCy - 1y-0-82 Uoper27 SHGCp oy NR
10.1-20.0% Ufixed 122 SHGC )-0.39 Ufixed 122 SHGC,)-0.61 Ufixed 122 SHGC,|-NR
Uoper27 SHGC 1061 Uoper27 SHGC o ry70-61 Uoper27 SHGCp o1 ¢hNR
20.1-30.0% Ufixed 22 SHGC,1-0.39 Ufixed 122 SHGC,1-0.39 Ufixed 22 SHGC,j-NR
Uoper™27 SHGC 1 1y-0.61 Uoper™27 SHGCp 1y 061 Uoper™27 SHGCp oy NR
30.1-40.0% Ufixed 122 SHGC)1-0.34 Ufixed 122 SHGC,)-0.34 Ufixed 122 SHGC ;)| "NR
Uoper-27 SHGCy o 1y-0.61 Uoper27 SHGCp 1,061 Uoper27 SHGCp oy NR
40.1-50.0% Ufixed 122 SHGC)-0.20 Ufixed 073 SHGC,)-0.25 Ufixed 098 SHGC-NR
Uoper27 SHGCp 17030 Uoper 01 SHGC 0 ry70-61 Ugper!02 SHGCp o1 ¢hNR
Skylight with Curb, Glass,% of Roof
0-2.0% U198 SHGC ) -0.61 U198 SHGC,)-0.39 U198 SHGC,|-NR
2.1-5.0% U198 SHGC)-0.39 U198 SHGC,)-0.19 Ugj-1-98 SHGC ;)| "NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Ug)-1:90 SHGC,,)1-0.65 Ug)-1:90 SHGC,)-0.65 Ug)-1:90 SHGC ;)| "NR
2.1-5.0% Ug)-1:90 SHGC,)-0.39 Ugj-1:90 SHGC,)-0.34 Ugj-1:90 SHGC ;)| "NR
Skylight without Curb, All,% of Roof
0-2.0% Ugy136 SHGC ) -0.61 U136 SHGC,])-0.39 U136 SHGC,-NR
2.1-5.0% U136 SHGC)-0.39 U136 SHGC,)-0.19 Ug1-1.36 SHGC | -NR

& Exception to A3.1.3.1 applies.

b Insulation is not required for non-residential mass walls in Climate Zone 3A located below the “Warm-Humid” line, and in Zone 3B.
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TABLE 5.5-4 Building Envelope Requirements For Climate Zone 4 (A, B, C)

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above H-0:063 R150-¢i U-0.063 R150-¢i U-0218 R-3-8ei
Deck U-0.048 R-20.0 ci U-0.048 R-20.0 ci U-0.173 R-5.0ci
Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-0.097 R-10.0
Attic and Other B-0-034 R-30.0 U-0.027 R-38.0 U-0-08% R-13-6
U-0.027 R-38.0 U-0.053 R-19.0
Walls, Above Grade
Mass U151 R 57¢i® H-0-404 R-95-¢i U-0.580 NR
U-0.104 R-9.5 ci U-0.090 R-114ci
Metal Building U-0.113 R-13.0 U-0.113 R-13.0 U-0.134 R-10.0
Steel Framed U-0-124 R-13-0 U-0.064 R-13.0+R-7.5¢ci  U-0.124 R-13.0
U-0.064 R-13.0+R-7.5¢ci
Wood Framed and Other U-0.089 R-13.0 H-0-089 R13-0 U-0.089 R-13.0
U-0.064 R-13.0 + R-3.8 ci
Wall, Below Grade
Below Grade Wall C-1.140 NR 1140 NR C-1.140 NR
C-0.119 R-7.5¢ci
Floors
Mass L0407 R-63-¢t L0087 R85t U-0322 NR
U-0.087 R-83ci U-0.074 R-104ci U-0.137 R-4.2ci
Steel Joist H-0-052 R190 U-0.038 R-30.0 U-0.069 R-13.0
U-0.038 R-30.0
Wood Framed and Other H-0:05+ R-19.0 U-0.033 R-30.0 U-0.066 R-13.0
U-0.033 R-30.0
Slab-On-Grade Floors
Unheated F-0.730 NR 050 NR F-0.730 NR
F-0.540 R-10 for 24 in.
Heated E-0:950 R-754er 240 E-0-840 R10-for36-in- F-1.020 R-7.5 for 12 in.
F-0.860 R-15 for 24 in. F-0.860 R-15 for 24 in.
Opaque Doors
Swinging U-0.700 U-0.700 U-0.700
Non-Swinging U-+450 U-0.500 U-1.450
U-0.500
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)
Vertical Glazing, % of Wall
0-10.0% Ufixed0-57 SHGC,y1-0.39 Ufixed0-57 SHGCpy1-0.39 Ufixed1-22 SHGCy)-NR
Uoper 067 SHGCy g 1y70-49 Uoper 067 SHGCp g p1y70-49 Uoper:27 SHGC ) NR
10.1-20.0% Ufixed 057 SHGC,1-0.39 Ufixed 057 SHGC,1-0.39 Uixed -2 SHGC,-NR
Uoper 067 SHGC 1049 Uoper 067 SHGC 1049 Ugper 127 SHGCy o pthNR
20.1-30.0% Ufixed 057 SHGC,1-0.39 Ufixed 057 SHGC,1-0.39 Ufixed122 SHGC,]-NR
Uoper 067 SHGCy o 1y70-49 Uoper 067 SHGCy g 1y70-49 Uoper127 SHGCp oy NR
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TABLE 5.5-4 Building Envelope Requirements For Climate Zone 4 (A, B, C) (Continued)
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)
30.1-40.0% Ufixed 057 SHGC)-0.39 Ufixed 057 SHGC)-0.39 Ufixed 12 SHGC)-NR
Uoper 067 SHGC 1049 Uoper 067 SHGC 1049 Uoper27 SHGC 1 NR
40.1-50.0% Ufixed 046 SHGC,1-0.25 Ufixed 046 SHGC,1-0.25 Ufixed 098 SHGC,|-NR
Uoper 047 SHGCy 117036 Uoper 047 SHGCp g p1y70-36 Uoper 02 SHGCp oy NR
Skylight with Curb, Glass,% of Roof
0-2.0% U117 SHGC,1-0.49 U098 SHGC,1-0.36 U198 SHGC,|-NR
2.1-5.0% Ugy 117 SHGC,1-0.39 Ug 1098 SHGC,y1-0.19 Ug 1198 SHGC,-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% U130 SHGC,1-0.65 U130 SHGC,1-0.62 Uyp-1.90 SHGC,|-NR
2.1-5.0% Ugy1:30 SHGC)1-0.34 U130 SHGC)-0.27 U190 SHGC)-NR
Skylight without Curb, All,% of Roof
0-2.0% U, 1069 SHGC,1-0.49 U058 SHGC,1-0.36 Uyyp-136 SHGC,|-NR
2.1-5.0% U069 SHGC )-0.39 Uy 058 SHGC)-0.19 U136 SHGC)-NR
TABLE 5.5-5 Building Envelope Requirements For Climate Zone 5 (A, B, C)
Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above Y-6-063 R-15.0-¢t U-0.063 R-15.0-¢t 0473 RS5Ot
Deck U-0.048 R-20.0 ci U-0.048 R-20.0ci U-0.119 R-7.6 ci
Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-0.097 R-10.0
Attic and Other £-0-034 R-360:0 U-0.027 R-38.0 U-0.053 R-19.0
U-0.027 R-38.0
Walls, Above Grade
Mass L0423 R-F6-et L-0:-090 R—Hdet L-0:580 AR
U-0.090 R-114ci U-0.080 R-133 ci U-0.1512 R-5.7 ci®
Metal Building U-0.113 R-13.0 U-0.057 R-13.0 +R-13.0 U-0.123 R-11.0
Steel Framed U-0-084 R-13-:0+R-38et U-0.064 R-13.0+R-7.5ci U-0.124 R-13.0
U-0.064 R-13.0 +R-7.5 ci
Wood Framed and Other Y-6-039 R-13-0 U-0-0689 R-13-0 U-0.089 R-13.0
U-0.064 R-13.0+R-3.8¢ci U-0.051 R-13.0 + R-7.5 ci
Wall, Below Grade
Below Grade Wall 40 NR 40 NR C-1.140 NR
C-0.119 R-75¢i C-0.119 R-7.5¢i
Floors
Mass U-0-087 R-83¢i U-0-674 R10:4-¢t U-0322 NR
U-0.074 R-10.4 ci U-0.064 R-12.5ci U-0.137 R-4.2 ci
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TABLE 5.5-5 Building Envelope Requirements For Climate Zone 5 (A, B, C) (Continued)

Steel Joist H-6.052 R190 U-0.038 R-30.0 H-0-069 R130
U-0.038 R-30.0 U-0.052 R-19.0
Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Wood Framed and Other U-0.033 R-30.0 U-0.033 R-30.0 H-0-066 R-13-0
U-0.051 R-19.0
Slab-On-Grade Floors
Unheated F-0.730 NR E0.730 NR F-0.730 NR
F-0.540 R-10 for 24 in.
Heated E-0.840 R-10-for 36-in: E-0.840 R-10-for36-in: F-1.020 R-7.5 for 12 in.
F-0.860 R-15 for 24 in. F-0.860 R-15 for 24 in.
Opaque Doors
Swinging U-0.700 H-0-760 U-0.700
U-0.500
Non-Swinging H-+450 U-0.500 U-1.450
U-0.500
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)
Vertical Glazing, % of Wall
0-10.0% Ufixed 057 SHGC,1-0.49 Ufixed 057 SHGC,1-0.49 Ufixed122 SHGC,p-NR
Uoper 067 SHGCy g 1y70-49 Uoper 067 SHGCy g 1y70-49 Uoper 27 SHGCy oy NR
10.1-20.0% Ufixed 057 SHGC,y1-0.39 Ufixed 057 SHGC,y1-0.39 Ufixed 122 SHGC,j-NR
Uoper®67 SHGCy g 1y0-49 Uoper®67 SHGCy g 1y0-49 Uoper:27 SHGCy oy NR
20.1-30.0% Uixed 057 SHGC,y1-0.39 Uixed 057 SHGC,1-0.39 Ufixed' 22 SHGC,j-NR
Uoper 067 SHGCy o 1y-0-49 Uoper 067 SHGCp o y-0-49 Uoper 127 SHGCp, 1y NR
30.1-40.0% Ufixed 057 SHGCy)-0.39 Ufixed 057 SHGC,1-0.39 Ufixed122 SHGC,-NR
Uoper0:67 SHGCy g 7y0-49 Uoper0:67 SHGCy g 1y70-49 Uoper127 SHGCp, oy NR
40.1-50.0% Ufixed 046 SHGC,y1-0.26 Ufixed 046 SHGC,y1-0.26 Ufixed 098 SHGC,-NR
Uoper®47 SHGCy 1147036 Uoper®47 SHGCy 11,049 Uoper02 SHGCp oy NR
Skylight with Curb, Glass,% of Roof
0-2.0% Upp-117 SHGC,y1-0.49 U117 SHGC,1-0.49 Uyy1-198 SHGC,-NR
2.1-5.0% U117 SHGC,1-0.39 U117 SHGC,1-0.39 Ug 198 SHGC,p-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Upyp-1-10 SHGC,y1-0.77 Upyp-1-10 SHGC,1-0.77 Uyp-1:90 SHGC,-NR
2.1-5.0% Uy 110 SHGC,1-0.62 Uy 110 SHGC,1-0.62 Uy 190 SHGC,-NR
Skylight without Curb, All,% of Roof
0-2.0% U069 SHGCy1-0.49 Uy 1-0-69 SHGC1-0.49 Upp-136 SHGC,-NR
2.1-5.0% U 11-0-69 SHGCy)-0.39 Uy 1069 SHGC,1-0.39 Uy 136 SHGC,p-NR
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TABLE 5.5-5 Building Envelope Requirements For Climate Zone 5 (A, B, C) (Continued)

2 Exception to A3.1.3.1 applies.

TABLE 5.5-6 Building Envelope Requirements For Climate Zone 6 (A, B)

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above H-0-063 R15:0-€t H-0-063 R15:0-€i U-6173 R-50-¢t
Deck U-0.048 R-20.0 ci U-0.048 R-20.0 ci U-0.093 R-10.0 ci
Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-0.097 R-10.0
Attic and Other U-0.027 R-38.0 U-0.027 R-38.0 U-0.053 R-19.0
U-0.034 R-30.0
Walls, Above Grade
Mass U-0-104 R-95¢i B-0:099 R4 U-0:580 NR
U-0.080 R-13.3¢ci U-0.071 R-152¢ci U-0.1512 R-5.7 ci?
Metal Building U-0.113 R-13.0 U-0.057 R-13.0 + R-13.0 U-0.113 R-13.0
Steel Framed U-0.084 R13-:0+-R-38¢i U-0.064 R-13.0 +R-7.5¢ci  U-0.124 R-13.0
U-0.064 R-13.0+R-7.5¢ci
Wood Framed and Other H-0-089 R-13:0 U-0.064 R13:0+R38¢i U-0.089 R-13.0
U-0.051 R-13.0 +R-7.5¢ci U-0.051 R-13.0+R-7.5¢ci
Wall, Below Grade
Below Grade Wall Cc-1140 NR C-0.119 R-7.5 ci C-1.140 NR
C-0.119 R-7.5¢i
Floors
Mass L0087 R-83-¢i L0064 R-1235¢i L0322 NR
U-0.064 R-12.5¢ci U-0.057 R-14.6 ci U-0.137 R-4.2ci
Steel Joist U-0.038 R-30.0 U-0-038 R-30-0 H-0:069 R-13:0
U-0.032 R-38.0 U-0.052 R-19.0
Wood Framed and Other U-0.033 R-30.0 U-0.033 R-30.0 L-0-066 R-13-0
U-0.051 R-19.0
Slab-On-Grade Floors
Unheated E-0.730 NR E-0.730 NR F-0.730 NR
F-0.540 R-10 for 24 in. F-0.520 R-15 for 24 in.
Heated E-0.840 R10-for 36-in- E-0.780 R10for48-in: F-1.020 R-7.5 for 12 in.
F-0.860 R-15 for 24 in. F-0.688 R-20 for 48 in.
Opaque Doors
Swinging U-0.700 U-0.500 U-0.700
Non-Swinging U-0.500 U-0.500 U-1.450
Assembly  Assembly Max.  Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)
Vertical Glazing, % of Wall
0-10.0% Ufixed 057 SHGC,1-0.49 Ufixed 057 SHGC,1-0.49 Ufixed122 SHGC,y-NR
Ugper 067 SHGC 1049 Uoper 067 SHGC oy 0-64 Uoper27 SHGC (b NR
10.1-20.0% Ufixed 057 SHGC,1-0.39 Ugixed 057 SHGC,1-0.39 Ufixed 122 SHGC,j-NR
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TABLE 5.5-6 Building Envelope Requirements For Climate Zone 6 (A, B) (Continued)

Uoper—O.(ﬁ SHGC, o rth 049 Uoper—O.(ﬁ SHGC 1y 0-49 Uoper' 1.27 SHGCp orthNR
20.1-30.0% Uﬁxed-0,57 SHGCaH-O.39 Uﬁxed-0,57 SHGCall'O‘39 Uﬁxed—l.22 SHGCall-NR

Uoper»0.67 SHGCnOl’th'O'49 Uoper—0.67 SHGCnorth-OAQ Uoper-1.27 SHGCnOl‘thNR
30.1-40.0% Uﬁxed-0.57 SHGCaH—O,39 Uﬁxed-0.57 SHGCa11-0A39 Uﬁxed—l.ZZ SHGCa“-NR

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.

Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable)  North-Oriented) Operable) North-Oriented)
Ugper 067 SHGC 049 Ugper 067 SHGCp 117049 Uoper27 SHGC (b NR
40.1-50.0% Ufixed 046 SHGC,1-0.26 Ufixed 046 SHGC,1-0.26 Ufixed 098 SHGC,y-NR
Uoper 047 SHGCp g p1y0-49 Uoper 047 SHGCy g y0-49 Uoper 2 SHGC 1y NR
Skylight with Curb, Glass,% of Roof
0-2.0% U117 SHGC,1-0.49 U098 SHGC,1-0.46 U198 SHGC,-NR
2.1-5.0% Ugyp 117 SHGC,1-0.49 U098 SHGC,1-0.36 Ug 1198 SHGC,y-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% U087 SHGC,1-0.71 U074 SHGC,y1-0.65 Uyyp-190 SHGC,-NR
2.1-5.0% Uy 087 SHGC 058 Ug0-74 SHGC 0.5 U190 SHGC,,)|'NR
Skylight without Curb, All,% of Roof
0-2.0% U,y 1069 SHGC,1-0.49 U058 SHGC,1-0.49 Uyp-136 SHGC,y-NR
2.1-5.0% Uy)-0-69 SHGC,1-0.49 Ug)-0-58 SHGC,10.39 Uy 1136 SHGC,y-NR
3 Exception to A3.1.3.1 applies.
TABLE 5.5-7 Building Envelope Requirements For Climate Zone 7
Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above Y-0-063 R-15.0-¢i H-0-063 R-15.0-¢i 0173 R-3.0-¢i
Deck U-0.048 R-20.0 ci U-0.048 R-20.0 ci U-0.093 R-10.0 ci
Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-0.097 R-10.0
Attic and Other U-0.027 R-38.0 U-0.027 R-38.0 H-6-0653 RH9:0
Walls, Above Grade
Mass H-0.090 R-Hbet H-0.080 R-33-¢t L-0:580 NR
U-0.071 R-15.2 ci U-0.071 R-15.2 ci U-0.123 R-7.6ci
Metal Building U-0.057 R-13.0 +R-13.0  U-0.057 R-13.0 + R-13.0 U-0.113 R-13.0
Steel Framed U-0.064 R-13.0+R-7.5ci U-0:064 R130+RT5ei  U-0.124 R-13.0
U-0.042 R-13.0 + R-15.6 ci
Wood Framed and Other H-0-089 R-13-0 U-0.051 R-13.0 +R-7.5ci  U-0.089 R-13.0
U-0.051 R-13.0 +R-7.5¢ci

Wall, Below Grade

Below Grade Wall C-0.119 R-7.5ci coH9 R-F5-¢t C-1.140 NR
C-0.092 R-10.0 ci

Floors
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TABLE 5.5-7 Building Envelope Requirements For Climate Zone 7 (Continued)

Mass B-0.087 R83¢i H-0-064 R125¢€i U-0137 R42¢ei
U-0.064 R-12.5¢ci U-0.051 R-16.7 ci U-0.107 R-6.3ci
Steel Joist U-0.038 R-30.0 H-0-038 BR300 U-0.052 R-19.0
U-0.032 R-38.0
Wood Framed and Other U-0.033 R-30.0 U-0.033 R-30.0 H-0:066 R13:0
Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Slab-On-Grade Floors
Unheated E-0-730 NR E-0-540 R10-for24-in- F-0.730 NR
F-0.520 R-15 for 24 in. F-0.520 R-15 for 24 in.
Heated E-0-840 R-10-for36-in- 0780 R10-for48-in- E1.020 R-75fer12-in-
F-0.843 R-20 for 24 in. F-0.688 R-20 for 48 in. F-0.900 R-10 for 24 in.
Opaque Doors
Swinging B-0-700 U-0.500 U-0.700
U-0.500
Non-Swinging U-0.500 U-0.500 U-1.450
Assembly  Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Mz.lx. U SI:IGC (.All Mz}x. U S]:IGC (‘All Mz'ux. U S]:lGC (‘All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)
Vertical Glazing, % of Wall
0-10.0% Ufixed 057 SHGC,1-0.49 Ufixed 057 SHGC,11-0.49 Ufixed122 SHGC,y-NR
Uoper 067 SHGC (1 1y70-64 Uoper 067 SHGC 41,7064 Uoper 127 SHGCp oy NR
10.1-20.0% Ufixed 057 SHGC,)1-0.49 Ufixed 057 SHGC,1-0.49 Ufixed122 SHGC,y-NR
Uoper0:67 SHGCy - 1y70-64 Uoper0-67 SHGC 41,7064 Uoper127 SHGCp 1y NR
20.1-30.0% Ufixed 057 SHGC,j-049 Ufixed 057 SHGC,11-049 Ufixed 122 SHGC,-NR
Uoper 67 SHGC o 1y70-64 Uoper 067 SHGCy 41,7064 Uoper!-27 SHGCp, ) NR
30.1-40.0% Ufixed 057 SHGC,1-0.49 Ufixed 057 SHGC,1-0.49 Uixed'1-22 SHGC,j-NR
Uoper 067 SHGCy o 1y70-64 Uoper0-67 SHGC o 41y-0-64 Uoper 127 SHGCp oy NR
40.1-50.0% Ufixed 046 SHGC,)1-0.36 Ufixed 046 SHGC,)1-0.36 Ufixed 098 SHGC,y-NR
Uoper047 SHGCy - 1y70-64 Uoper047 SHGCp 41,7064 Ugper-1-02 SHGCp 1y NR
Skylight with Curb, Glass,% of Roof
0-2.0% U117 SHGC,y1-0.68 U117 SHGC,1-0.64 Uy 198 SHGC,y-NR
2.1-5.0% U117 SHGC,1-0.64 U117 SHGC,1-0.64 Uyp-198 SHGC,j-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Ug10-87 SHGCy)10.77 Uy 1061 SHGC,)1-0.77 Uy 190 SHGC,y-NR
2.1-5.0% Uy 1087 SHGC,1-0.71 Uy1-061 SHGC,1:0.77 Uyyp-190 SHGC,-NR
Skylight without Curb, All,% of Roof
0-2.0% Ug170-69 SHGC,)-0.68 Ug170-69 SHGC,)1-0.64 Uy 136 SHGC,y-NR
2.1-5.0% Uy 117069 SHGC,11-0.64 Uy 117069 SHGC,11-0.64 Uyy1-136 SHGC,j-NR
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TABLE 5.5-8 Building Envelope Requirements For Climate Zone 8

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above U-0.048 R-20.0 ci U-0.048 R-20.0 ci L0093 R-10-0-ei
Deck U-0.063 R-15.0ci
Metal Building U-0.049 R-13.0+R-19.0  U-0.049 R-13.0 +R-19.0 U-0.072 R-16.0
Attic and Other B-0.027 R-380 B-0.027 R380 U-0.034 R-30.0
U-0.021 R-49.0 U-0.021 R-49.0
Walls, Above Grade
Mass Y-0-080 R-133-¢i Y-0-07 R-152-€i U-0.151°8 R57¢i®
U-0.071 R-152¢ci U-0.052 R-25.0ci U-0.104 R-9.5 ci
Metal Building U-0.057 R-13.0+R-13.0  U-0.057 R-13.0 +R-13.0 U-0.113 R-13.0
Steel Framed U-0.064 R-13.0+R-7.5ci U-0:055 R13-0+R-10:0ei U-0-124 R-13:0
U-0.037 R-13.0+R-18.8ci U-0.084 R-13.0+R-3.8¢ci
Wood Framed and Other H-6-65+ R-A5:0—=R-F5¢i U005+ R13.0+R75ei U-0.089 R-13.0

U-0.036 R-13.0+R-15.6ci U-0.036 R-13.0 +R-15.6 ci

Wall, Below Grade

Below Grade Wall C-0.119 R-7.5¢ci c-0-H9 R-75¢i C-1.140 NR
C-0.075 R-12.5¢ci
Floors
Mass L0064 R25ei L0037 R—HE6-et 0137 R-2ei
U-0.057 R-14.6 ci U-0.051 R-16.7 ci U-0.087 R-8.3ci
Steel Joist L-0-038 R-30-0 U-0.032 R-38.0 U-0.052 R-19.0
U-0.032 R-38.0
Wood Framed and Other U-0.033 R-30.0 U-0.033 R-30.0 H-0-054 R—H9-0
U-0.033 R-30.0
Slab-On-Grade Floors
Unheated 0544 Rt 2 in- 0520 R—l3tor2Hn- F-0.730 NR
F-0.520 R-15 for 24 in. F-0.510 R-20 for 24 in.
Heated F-0.780 R-10-for48-in: F-0.780 R-10-for48-in: -0.950 R-7.5for 24-in-
F-0.688 R-20 for 48 in. F-0.688 R-20 for 48 in. F-0.900 R-10.0 for 24 in.
Opaque Doors
Swinging U-0.500 U-0.500 U-0.700
Non-Swinging U-0.500 U-0.500 H-+450
U-0.500
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/

Operable) North-Oriented) Operable)  North-Oriented) Operable) North-Oriented)

Vertical Glazing, % of Wall

0-10.0% Uﬁxed-o.% SHGCaH-NR Uﬁxed'o'% SHGCall-NR Uﬁxed"l'zz SHGCa“-NR
Uoper 047 SHGCpyop¢NR Uoper 047 SHGC ) 014 NR Uoper 27 SHGC) o4, NR

10.1-20.0% Uﬁxed-0.46 SHGCa”-NR Uﬁxed-0.46 SHGCa“-NR Uﬁxed-1.22 SHGCa“-NR
Uoper-0,47 SHGCnorth'NR Uoper-0,47 SHGCnorth—NR Uoper' 1.27 SHGCnorthNR

20.1-30.0% Uﬁxed'0'46 SHGCaH-NR Uﬁxed'o"“’ SHGCall-NR Uﬁxed"1'22 SHGCall-NR
Uoper»0.47 SHGCnor‘th'NR Uoper-0.47 SHGCnorth—NR Uoper' 1.27 SHGCnorthNR
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TABLE 5.5-8 Building Envelope Requirements For Climate Zone 8 (Continued)

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.

Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable)  North-Oriented) Operable) North-Oriented)

30.1-40.0% Ufixed 046 SHGC,p-NR Ufixed 046 SHGC,y-NR Ufixed122 SHGC,y-NR

Uoper 047 SHGCp iy NR Uoper 047 SHGCp oy "NR Uoper127 SHGCp oy NR
40.1-50.0% Uixed 035 SHGCy)-NR Ufied035 SHGC,)-NR Ufixed 098 SHGC,)-NR

Uoper 039 SHGCp oy NR Uoper 039 SHGCp o ppy"NR Uoper 2 SHGCp, ) NR

Skylight with Curb, Glass,% of Roof

0-2.0% Ug 1098 SHGCyq)-NR Ug10-98 SHGC,y-NR Uyyp-130 SHGC,y-NR
2.1-5.0% U098 SHGC,-NR Ug)1-0-98 SHGC,y-NR Ugp-1:30 SHGC,y-NR

Skylight with Curb, Plastic,% of Roof

0-2.0% Uall-0.61 SHGCaH-NR Uall-().()l SHGCall-NR Uall-l.l() SHGCaH-NR

2.1-5.0% Ua11-0.61 SHGCaH-NR Uall-0.6l SHGCall-NR Uall-l.l() SHGCall-NR

Skylight without Curb, All,% of Roof

0-2.0% Uall-O.SS SHGCaH-NR Uall-0.58 SHGCall-NR Uall-O.Sl SHGCall-NR
2.1-5.0% Uall-O.SX SHGCaH-NR Uall-O.SS SHGCall-NR Uall»0.8l SHGCall-NR
a . .

Make the following revisions to the SI edition.

TABLE 5.5-1 Building Envelope Requirements For Climate Zone 1 (A,B)

Nonresidential Residential Semiheated

Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.

Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value

Roofs

Insulation Entirely above U-0.360 R-2.6ci H-0360 R-2.6-¢i 7280 NR

Deck U-0.273 R-3.5¢i U-1.240 R-0.7ci

Metal Building U-0.369 R-3.3 U-0.369 R-3.3 U-7.268 NR

Attic and Other U-0.192 R-5.3 U-0.153 R-6.7 L33 AR

U-0459  R2.3

Walls, Above Grade

Mass U-3.293 NR U-0.8572 R-1.0 ci® U-3.293 NR

Metal Building U-0.642 R-2.3 U-0.642 R-2.3 U-6.700 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-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
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TABLE 5.5-1 Building Envelope Requirements For Climate Zone 1 (A,B) (Continued)

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
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-3.975 U-3.975 U-3.975
Non-Swinging U-8.233 U-8.233 U-8.233
Assembly  Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/

Operable) North-Oriented) Operable) North-Oriented)  Operable) North-Oriented)

Vertical Glazing, % of Wall

0-10.0% Ufiyed 693 SHGC,-0.25 Ufixed 693 SHGC,1-0.25 Ufiyed 693 SHGC,|-NR
Uoper 721 SHGC 1061 Uoper72! SHGC 1y 0-61 Uoper 72! SHGC) o ¢hNR
10.1-20.0% Ufixed 693 SHGC,)-0.25 Ufixed 693 SHGC,)-0.25 Ufixed 693 SHGC,|'NR
Uoper 721 SHGC, 0 i1y 061 Uoper72! SHGCy oty 061 Uoper 721 SHGCy o NR
20.1-30.0% Ufixed 693 SHGC,1-0.25 Ufixed 693 SHGC,1-0.25 Ufiged 693 SHGC,|-NR
Uoper 721 SHGC 1061 Ugper 721 SHGC 17061 Uoper 72! SHGC) o {hNR
30.1-40.0% Ufiged 693 SHGC,-0.25 Ufixed 693 SHGC,1-0.25 Ufiged 693 SHGC,-NR
Uoper 721 SHGC, o ri1y-0-44 Uoper72! SHGC, o i1y 0.4 Uoper 72! SHGC) o ¢hNR
40.1-50.0% Ufixed 693 SHGC 3019 Ufixed 693 SHGC,)-0.19 Ufixed™-54 SHGC-NR
Uoper 721 SHGC, 0 i1y 033 Uoper72! SHGCy oy 0-33 Uoper77 SHGCy o NR
Skylight with Curb, Glass,% of Roof
0-2.0% Ugp11:24 SHGC ) 1-0.36 Ugy11:24 SHGC,)-0.19 Ugp11:24 SHGC,|'NR
2.1-5.0% Ugp-11:24 SHGC,1-0.19 Ugypi1.24 SHGC,1-0.16 Ugy-11:24 SHGC,-NR

Skylight with Curb, Plastic,% of Roof

0-2.0% Uy 1079 SHGC 0.3 Uy 1079 SHGC)-0.27 Uy 10.79 SHGC,|'NR
2.1-5.0% Uy 1079 SHGC,-027 Ug10.79 SHGC,1-027 Uy 1079 SHGC,|-NR
Skylight without Curb, All,% of Roof
0-2.0% Ugy7-72 SHGC ) 1-0.36 Ug)7-72 SHGC 019 Ugy772 SHGC-NR

2.1-5.0% Ua]1-7.72 SHGCa“-O.19 Ua“-7.72 SHGCa]I»O.l‘) Ua11-7.72 SHGCa”-NR

2Exception to A3.1.3.1 applies.
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TABLE 5.5-2 Building Envelope Requirements For Climate Zone 2 (A, B)

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above Y-0-360 R-2.6¢i U-0-360 R-2.6€i U-1.240 R-0.7 ci
Deck U-0.273 R-35¢ci U-0.273 R-3.5¢ci
Metal Building U-0.369 R-3.3 U-0.369 R-3.3 U-0.948 R-1.1
Attic and Other 0492 R353 U-0.153 R-6.7 U-0.459 R-2.3
U-0.153 R-6.7
Walls, Above Grade
Mass H-3293 NR U-0.857% R10ei® U-3.293 NR
U-0.857% R-1.0ci? U-0.701 R-13ci
Metal Building U-0.642 R-2.3 U-0.642 R-2.3 U-1.045 R-1.1
Steel Framed U-0.705 R-2.3 L0705 R23 L1908 AR
U-0.365 R-23+R-13ci U-0.705 R-23
Wood Framed and Other U-0.504 R-2.3 U-0.504 R-2.3 Y1660 NR
Wall, Below Grade
Below Grade Wall C-6.473 NR C-6.473 NR C-6.473 NR
Floors
Mass L0380 R et L0606 Rttt U-1.825 NR
U-0.606 R-11dci U-0.496 R-1.5¢ci
Steel Joist U-0.296 R-3.3 U-0.296 R-3.3 U-1.986 NR
U-0.390 R-23
Wood Framed and Other U-0.288 R-3.3 L-0288 R33 U599 NR
U-0.188 R-53 U-0.376 R-23
Slab-On-Grade Floors
Unheated F-1.264 NR F-1.264 NR F-1.264 NR
Heated F-1.766 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-3.975 U-3.975 U-3.975
Non-Swinging U-8.233 H-8233 U-8.233
U-2.839
Assembly  Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)
Vertical Glazing, % of Wall
0-10.0% Ufixed 693 SHGC,1-0.25 Ufixed 693 SHGC,110.39 Uixed 693 SHGC,j-NR
Ugper 72! SHGCp o 1y-0-61 Ugper 72! SHGCy o 1y-0-61 Ugper 72! SHGCp oy NR
10.1-20.0% Ufixed 693 SHGC,1-0.25 Ufixed 693 SHGC,y1-0.25 Ufixed 693 SHGC,-NR
Upper 72! SHGCp 117061 Uoper 72! SHGCy 117061 Ugper 72! SHGCp -y NR
20.1-30.0% Ufixed-6-93 SHGC,y1-0.25 Ufixed6-93 SHGC,y1-0.25 Ufixed 693 SHGC,-NR
Uoper 72! SHGC o 41y-0-61 Uoper 72! SHGCp 41,7061 Uoper 72! SHGCy o, NR
30.1-40.0% Ufixed 693 SHGC,y1-0.25 Ufixed 693 SHGC,y1-0.25 Ufixed 693 SHGC,-NR
Ugper 72! SHGCp o 1y-0-61 Ugper 72! SHGCy o 1y-0-61 Ugper 72! SHGCp o pNR
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TABLE 5.5-2 Building Envelope Requirements For Climate Zone 2 (A, B) (Continued)

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.

Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable)  North-Oriented) Operable) North-Oriented)
40.1-50.0% Ufixed6-93 SHGC,1-0.17 Ufixed 693 SHGC,y1-0.17 Ufixed™S-54 SHGC,p-NR
Uoper 72! SHGCy (1 1y-0-44 Ugper 72! SHGCy o 1043 Uoper377 SHGCp oy NR
Skylight with Curb, Glass,% of Roof
0-2.0% Ugpp-11.24 SHGC,1-0.36 Ug)p-11.24 SHGC,1-0.19 Ugpp-11.24 SHGC,-NR
2.1-5.0% Uyyp-11:24 SHGC,y1-0.19 Uyyp-11:24 SHGC,11-0.19 Ugpp11:24 SHGC,-NR

Skylight with Curb, Plastic,% of Roof

0-2.0% Ug 11079 SHGC,1-0.39 Ug)1-10.79 SHGC,y10.27 Ugy-10.79 SHGC,p-NR
2.1-5.0% Uy 11079 SHGC 0.3 Uy 11079 SHGC ) -0.27 Uy 1079 SHGC)-NR
Skylight without Curb, All,% of Roof
0-2.0% Ug 772 SHGC,1-0.36 Ug 772 SHGC,1-0.19 Ugy)7-72 SHGC,p-NR
2.1-5.0% U772 SHGC 3019 U772 SHGC 51-0.19 U772 SHGC)-NR
Exception to A3.1.3.1 applies.
TABLE 5.5-3 Building Envelope Requirements For Climate Zone 3 (A,B,C)
Nonresidential Residential Semiheated
Assembly  Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above H-0-360 R 26+ H-0360 R26¢i B1240 R-OFei
Deck U-0.273 R-3.5¢i U-0.273 R-35¢i U-0.982 R-09¢ci
Metal Building U-0.369 R-3.3 U-0.369 R-3.3 U-0.551 R-1.8
Attic and Other U-0-192 R53 U-0.153 R-6.7 B-0:459 R23
U-0.153 R-6.7 U-0.300 R-33
Walls, Above Grade
Mass U08575P R_10ei*® U-0.701 R-F3-¢i U-3.293 NR
U-0.701 R-13ci U-0.592 R-1.7ci
Metal Building U-0.642 R-2.3 U-0.642 R-2.3 U-1.045 R-1.1
Steel Framed H-0-705 R23 H-0-479 R23+ROFet U998 NR
U-0.479 R-23+R-0.7ci  U-0.365 R-23+R-13¢i U-0.705 R-23
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-1.1ci U-0.496 R-1.5ci U-1.825 NR
Steel Joist U-0.296 R-3.3 U-0.296 R-3.3 U-0.390 R-2.3
Wood Framed and Other U-0.288 R-33 U-0.188 R-5.3 U399 NR
Slab-On-Grade Floors
Unheated F-1.264 NR F-1.264 NR F-1.264 NR
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TABLE 5.5-3 Building Envelope Requirements For Climate Zone 3 (A,B,C) (Continued)

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Heated E-1766 R13for300mm E1-766 R13for300mm F-1.766 R-1.3 for 300 mm
F-1.558 R-1.8 for 600 mm F-1.558 R-1.8 for 600 mm
Opaque Doors
Swinging U-3.975 U-3.975 U-3.975
Non-Swinging U-8.233 U-2.839 U-8.233
Fenestration (for Zones Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
3A and 3B; see next Ma:lx. U SI.-IGC (All Mz.lx. U SI.-IGC {All Mi.ix. U SI.-IGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
page for Zone 3C) Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)
Vertical Glazing, % of Wall
0-10.0% Ufixed 324 SHGC,1-0.39 Upixed 324 SHGC,10.39 Ufixed 693 SHGC,|-NR
Uoper 380 SHGCp o 1y-0-49 Uoper 380 SHGCy ¢y 049 Uoper72! SHGCp oy NR
10.1-20.0% Ufixed 324 SHGC,)1-0-25 Ufixed 324 SHGC,11-0.39 Ufixed 693 SHGC,-NR
Uoper 380 SHGC 049 Uoper3:80 SHGCy g 1y0-49 Uoper 72! SHGCy o, NR
20.1-30.0% Ufixed324 SHGC,1-0.25 Ufixed324 SHGC,y10.25 Ufixed 693 SHGC,p-NR
Uoper 380 SHGCp o 1y-039 Ugper 380 SHGCy ¢ 1170-39 Uoper 72! SHGCp oy NR
30.1-40.0% Uixed 324 SHGC) 025 Uixed 324 SHGC)-0.25 Ufied 693 SHGCy)"NR
Uoper 380 SHGCp o 11y70-39 Uoper 380 SHGCy 039 Uoper72! SHGCp oy NR
40.1-50.0% Ufixed 26! SHGC,y1-0.19 Ufixed 26! SHGC,11-0.19 Uixed™5-54 SHGC,-NR
Uoper267 SHGCy 11,7026 Uoper267 SHGCp 17026 Uoper>77 SHGCy ) NR
Skylight with Curb, Glass,% of Roof
0-2.0% U 11-6-64 SHGC,11-0.39 U 11-6-64 SHGC,11-0.36 Ugpp11:24 SHGC,-NR
2.1-5.0% Uy 1-6.64 SHGC,1-0.19 Uy 1-6.64 SHGC,1-0.19 U124 SHGC,-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Uy1738 SHGC,11-0.65 Uy1-738 SHGC,y1-0.27 Uyyp-10.79 SHGC,-NR
2.1-5.0% Ugp7-38 SHGCy-0.34 Ug 738 SHGC,)1-0.27 Ugpr10.79 SHGCy)"NR
Skylight without Curb, All,% of Roof
0-2.0% U, 1392 SHGC,11-0.39 Uy 1392 SHGC,11-0.36 U772 SHGC,-NR
2.1-5.0% Uy 1392 SHGC,1-0.19 U392 SHGC,1-0.19 Uy 772 SHGC,|-NR
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TABLE 5.5-3 Building Fenestration Requirements For Climate Zone 3C

Nonresidential Residential Semiheated
Fenestration Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
(for Zone 3C) Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/

Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)

Vertical Glazing, % of Wall

0-10.0% Ufixed6-93 SHGC,1-0.61 Ufixed 693 SHGC,1-0.61 Ufixed6-93 SHGC,1-NR
Uoper 72! SHGC 17082 Uoper 72! SHGCp 1082 Uoper 72! SHGCp o ihNR
10.1-20.0% Ufixed 693 SHGC,)-0.39 Ufixed 693 SHGC ) -0.61 Ufixed 693 SHGC-NR
Uoper 2! SHGC 1y 0.61 Uoper 2! SHGCp 1,706 Uoper 72! SHGCp oy NR
20.1-30.0% Ufixed 693 SHGC-0.39 Ufixed 693 SHGC 41-0.39 Ufixed 693 SHGC-NR
Upper 72! SHGC, 1y0.61 Upper 72! SHGC 1061 Uoper 72! SHGCy oy NR
30.1-40.0% Ufixed6-93 SHGC,1-0.34 Ufixed 693 SHGC,1-0.34 Ufixed 693 SHGC,p-NR
Uoper 72! SHGC o ry70-61 Uoper 72! SHGCp 1061 Uoper 72! SHGCp 1 ihNR
40.1-50.0% Ufixed 93 SHGC,1-0.20 Upixed 14 SHGC,y1-0.25 UfixedS-54 SHGC,j-NR
Uoper 72! SHGCp 117030 Uoper 60 SHGCp o 41y70-61 Uoper 77 SHGCp oy NR
Skylight with Curb, Glass,% of Roof
0-2.0% U124 SHGC,j-0.61 U124 SHGC,1-0.39 U124 SHGC,-NR
2.1-5.0% Ug)p11.24 SHGC,1-0.39 Ug)p-11.24 SHGC,1-0.19 Ugp11.24 SHGC,1-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Uy 11079 SHGC,1-0.65 U 11079 SHGC,y1-0.65 U 11079 SHGC,|-NR
2.1-5.0% Ug)1-10.79 SHGC,1-0.39 Ug)1-10.79 SHGC,1-0.34 Ug)1-10.79 SHGC,p-NR
Skylight without Curb, All,%
of Roof
0-2.0% U772 SHGC)-0.61 U772 SHGC 41-0.39 U772 SHGC-NR
2.1-5.0% Ug 772 SHGC,1-0.39 Ug 772 SHGC,1-0.19 Ug 1772 SHGC,-NR
TABLE 5.5-4 Building Envelope Requirements For Climate Zone 4 (A,B,C)
Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above H-6-366 R-2.6-¢i U-0-360 R-2.6-¢i U240 ROF i
Deck U-0.273 R-35¢ci U-0.273 R-35¢ci U-0.982 R-09ci
Metal Building U-0.369 R-3.3 U-0.369 R-3.3 U-0.551 R-1.8
Attic and Other o492 RS2 U-0.153 R-6.7 0459 R23
U-0.153 R-6.7 U-0.300 R-33
Walls, Above Grade
Mass 108572 R 10¢i® H-0:592 R-+-Fet U-3.293 NR
U-0.592 R-1.7 ci U-0.513 R-2.0¢i
Metal Building U-0.642 R-2.3 U-0.642 R-2.3 U-0.761 R-1.8
Steel Framed U-0-705 R23 U-0.365 R-23+R-13ci U-0.705 R-2.3

U-0.365 R-23+R-13¢i
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TABLE 5.5-4 Building Envelope Requirements For Climate Zone 4 (A,B,C)

Nonresidential Residential Semiheated
Assembly  Insulation Min. Assembly Insulation Min. Assembly Insulation Min.

Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value

Wood Framed and Other U-0.504 R-2.3 H-0-504 R-23 U-0.504 R-2.3
U-0.365 R-23+R-0.7ci

Wall, Below Grade

Below Grade Wall C-6.473 NR 6473 NR C-6.473 NR
C-0.678 R-13ci

Floors
Mass H-0-606 R—ttei 0496 R-+5-¢i U825 NR
U-0.496 R-15¢ci U-0.420 R-1.8ci U-0.780 R-0.7ci
Steel Joist L0296 R332 U-0.214 R-5.3 U-0.390 R-2.3
U-0.214 R-5.3
Wood Framed and Other H-0-288 R-33 U-0.188 R-5.3 U-0.376 R-2.3

U-0.188 R-53

Slab-On-Grade Floors

Unheated F-1.264 NR E-12064 NR F-1.264 NR
F-0.935 R-1.8 for 600 mm
Heated 1644 R-13for600-mm E-1454 R-1+8fer900-mm  F-1.766 R-1.3 for 300 mm
F-1.489 R-2.6 for 600 mm F-1.489 R-2.6 for 600 mm
Opaque Doors
Swinging U-3.975 U-3.975 U-3.975
Non-Swinging 8233 U-2.839 U-8.233
U-2.839
Assembly  Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
enestratio (Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/

Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)

Vertical Glazing, % of Wall

0-10.0% Ufixed 324 SHGC,1-0.39 Ufixed 324 SHGC,1-0.39 Ufixed 693 SHGC-NR
Uoper3-80 SHGC; 0 i1y 049 Uoper-80 SHGC, o i1y 049 Uoper 721 SHGC, o NR
10.1-20.0% Ufixed 324 SHGC,)-0.39 Ufixed 324 SHGC,)-0.39 Ufixed 6.93 SHGC,, )| -NR
Uoper380 SHGC, o 41049 Uoper-80 SHGC, o 41y-0-49 Uoper 721 SHGC, 1 NR
20.1-30.0% Ufixed 324 SHGC,1-0.39 Ufixed 324 SHGC,1-0.39 Ufixed 693 SHGC,j-NR
Ugper3-80 SHGC 049 Ugper3-80 SHGC 1049 Ugper 72! SHGCp o ¢hNR
30.1-40.0% Ufixed 324 SHGC,1-0.39 Ufixed 324 SHGC,1-0.39 Ufixed 693 SHGC-NR
Uoper3-80 SHGC; o i1y 049 Uoper3-80 SHGC, o i1y 049 Uoper72! SHGC, i NR
40.1-50.0% Ufixed 261 SHGC,)-0.25 Ufixed 261 SHGC,)-0.25 Ufixed 554 SHGC,, )| -NR
Uoper2:67 SHGC,, o 41y-0-36 Uoper2:67 SHGC, o 41y0-36 Uoper77 SHGC, o NR
Skylight with Curb, Glass,% of Roof
0-2.0% Uy)-6.64 SHGC,)-0.49 Ugp5-56 SHGC,)-0.36 U124 SHGC,, )| -NR
2.1-5.0% U664 SHGC,1-0.39 U556 SHGC,y1-0.19 Uy-11.24 SHGC,-NR

Skylight with Curb, Plastic,% of Roof

0-2.0% Uall—7.38 SHGCaH-O.OS Uall—7.38 SHGCaH-O.OZ Uall-10.79 SHGCa“—NR

2.1-5.0% Uall-7.38 SHGCaH-O.34 Uall-7.38 SHGCaH-O.27 Uall»10.79 SHGCaH-NR

Skylight without Curb, All,% of Roof

0-2.0% Uall—3.92 SHGCaH-OAQ Uall—3.2‘) SHGCaH-O.36 Uall'7‘72 SHGCall—NR
2.1-5.0% Uall-3.92 SHGCaH-O.39 Ua11-3.2‘) SHGCaH-O.l‘) Uall»7.72 SHGCa“-NR
a . .
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TABLE 5.5-5 Building Envelope Requirements For Climate Zone 5 (A,B,C)

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above Y-0-360 R-2.6¢i U-0-360 R-2.6¢i U-0-982 R-09€i
Deck U-0.273 R-3.5¢ci U-0.273 R-3.5¢ci U-0.677 R-13¢ci
Metal Building U-0.369 R-3.3 U-0.369 R-3.3 U-0.551 R-1.8
Attic and Other Bo192 R53 U-0.153 R-6.7 U-0.300 R-3.3

U-0.153 R-6.7

Walls, Above Grade

Mass U-0-70+ R3¢t U-0513 R-2:0-¢i 3293 AR
U-0.513 R-2.0ci U-0.453 R-23ci U-0.8572 R-1.0 ci®
Metal Building U-0.642 R-2.3 U-0.324 R-2.3+R-2.3 U-0.698 R-1.9
Steel Framed B-0-479 R23+R0O7ei U-0.365 R-23+R-13ci U-0.705 R-2.3
U-0.365 R-2.3+R-1.3¢i
7 Wood Framed and Other U-0-504 R-23 H-0-504 R-23 U-0.504 R-2.3
U-0.365 R-23+R-0.7ci  U-0.291 R-23+R-13ci
Wall, Below Grade
Below Grade Wall €-6:473 NR C-6473 NR C-6.473 NR
C-0.678 R-13¢ci C-0.678 R-13ci
Floors
Mass L0496 R—+t5-et 0420 R+-et 1825 NR
U-0.420 R-1.8ci U-0.363 R-22ci U-0.780 R-0.7ci
Steel Joist L-0296 R332 U-0.214 R-5.3 U-0:390 R-23
U-0.214 R-53 U-0.296 R-33
Wood Framed and Other U-0.188 R-5.3 U-0.188 R-5.3 L0376 R23
U-0.288 R-33
Slab-On-Grade Floors
Unheated F-1.264 NR 1264 NR F-1.264 NR
F-0.935 R-1.8 for 600 mm
Heated F-1.454 R-1-8for900-mm  F-1454 R18fer900-mm  F-1.766 R-1.3 for 300 mm
F-1.489 R-2.6 for 600 mm F-1.489 R-2.6 for 600 mm
Opaque Doors
Swinging U-3.975 L3975 U-3.975
U-2.839
Non-Swinging 58233 U-2.839 U-8.233
U-2.839
Assembly  Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/

Operable) North-Oriented) Operable) North-Oriented)  Operable) North-Oriented)

Vertical Glazing, % of Wall

0-10.0% Ufixed324 SHGCy1-0.49 Ufixed324 SHGCy1-0.49 Ufixed 093 SHGC,-NR
Uoper-3.80 SHGCnOl’th'O‘49 Uoper-3.80 SHGCnol’th'O‘49 Uoper-7.21 SHGCHOI’IhNR

10.1-20.0% Uﬁxed-3.24 SHGCa11-0.39 Uﬁxed—3,24 SHGCa“-O.39 Uﬁxed-693 SHGCa”-NR
Uoper-S.SU SHGCnOI‘th'O‘49 Uoper-3,80 SHGCnOI‘th'O‘49 Uoper-7.21 SHGCnorthNR

20.1-30.0% Uﬁxed-3.24 SHGCaH-O.39 Uﬁxed-3.24 SHGCa11-0.39 Uﬁxed-6.93 SHGCaH-NR
Uoper—3,80 SHGCnorth'O‘49 Uoper-3A80 SHGCl’lorth'OAg Uoper-7.21 SHGCHOF‘[]’INR
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TABLE 5.5-5 Building Envelope Requirements For Climate Zone 5 (A,B,C) (Continued)

Assembly  Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable) North-Oriented) = Operable) North-Oriented)
30.1-40.0% Ufixed324 SHGC,1-0.39 Ufixed324 SHGC,1-0.39 Ufixed 693 SHGC,-NR
Uoper3:80 SHGCp o 1y-0-49 Ugper 380 SHGCp o 1y-0-49 Ugper 72! SHGCp oy NR
40.1-50.0% Ugixed 261 SHGCy-0.26 Uixed 261 SHGCy-0.26 Uixed 54 SHGCy)"NR
Uoper 267 SHGC 1036 Uoper2:67 SHGCp o 1y-0-49 Uoper 77 SHGCp oy NR
Skylight with Curb, Glass,%
of Roof
0-2.0% Uy 1-6-64 SHGC,11-049 U 1-6-64 SHGC,11-049 Uyyp-11:24 SHGC,-NR
2.1-5.0% Uy )1-6-64 SHGC,1-0.39 Ug]1-6.64 SHGC,1-0.39 Ugyp11.24 SHGC,1-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Uy 1625 SHGCy)-0.77 Uy 1625 SHGCy)-0.77 U,p10.79 SHGCy)"NR
2.1-5.0% U625 SHGCy-0.62 U 1625 SHGC,1-0.62 Uy 1079 SHGC,|-NR
Skylight without Curb, All,%
of Roof
0-2.0% Uy1392 SHGC,11-049 Uy 1392 SHGC,11-049 U772 SHGC,-NR
2.1-5.0% Ug 392 SHGCy-0.39 Ug 392 SHGCy-0.39 Ug 772 SHGC,|-NR
2 Exception to A3.1.3.1 applies.
TABLE 5.5-6 Building Envelope Requirements For Climate Zone 6 (A,B)
Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above H-0-360 R26-¢ei H-0366 R26-ei HO-082 R-6:9-et
Deck U-0.273 R-3.5¢ci U-0.273 R-3.5¢ci U-0.527 R-1.8ci
Metal Building U-0.369 R-3.3 U-0.369 R-3.3 U-0.551 R-1.8
Attic and Other U-0.153 R-6.7 U-0.153 R-6.7 L0300 R33
U-0.192 R-53
Walls, Above Grade
Mass 0592 R1+7ei B0 R20¢i 3293 NR
U-0.453 R-23ci U-0.404 R-27ci U-0.8572 R-1.0 ci?
Metal Building U-0.642 R-2.3 U-0.324 R-2.3+R-2.3 U-0.642 R-2.3
Steel Framed H-0479 R23+R0O7et U-0.365 R-2.3+R-1.3ci U-0.705 R-2.3
U-0.365 R-23+R-1.3¢i
Wood Framed and Other H-0-504 R23 B-0365 R234+R-OFei U-0.504 R-2.3
U-0.291 R-23+R-13¢i U-0.291 R-23+R-13¢ci
Wall, Below Grade
Below Grade Wall 6473 NR C-0.678 R-1.3ci C-6.473 NR
C-0.678 R-13¢ci
Floors
Mass H-0-496 R-F5-ei H-0363 R-22ei U-1825 NR
U-0.363 R-2.2 ci U-0.321 R-2.6 ci U-0.780 R-0.7 ci
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TABLE 5.5-6 Building Envelope Requirements For Climate Zone 6 (A,B) (Continued)

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Steel Joist U-0.214 R-5.3 v-0244 R-53 H-6399 R23
U-0.183 R-6.7 U-0.296 R-3.3
Wood Framed and Other U-0.188 R-5.3 U-0.188 R-5.3 H-0376 R23
U-0.288 R-3.3
Slab-On-Grade Floors
Unheated 1264 NR 1264 NR F-1.264 NR
F-0.935 R-1.8 for 600 mm F-0.900 R-2.6 for 600 mm
Heated E-1454 R1-8for900-mm F-1350 R18for1200-mm F-1.766 R-1.3 for 300 mm
F-1.489 R-2.6 for 600 mm F-1.191 R-3.5 for 1200 mm
Opaque Doors
Swinging U-3.975 U-2.839 U-3.975
Non-Swinging U-2.839 U-2.839 U-8.233
Fenestration Assembly Assembly Max.  Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/

Operable)  North-Oriented) Operable)  North-Oriented)  Operable)  North-Oriented)

Vertical Glazing, % of Wall

0-10.0% Upixed 324 SHGC,j-0.49 Upixed 324 SHGC,1-0.49 Upixed 693 SHGCy)'NR
Uoper 380 SHGCy ) y0-49 Uoper 380 SHGCy 11,7064 Uoper 72! SHGCp oy NR
10.1-20.0% Ufixed 324 SHGC,}-0.39 Ufixed324 SHGC-0.39 Ufixed 693 SHGC-NR
Upper 80 SHGCy g 1y0-49 Ugper 380 SHGCy 11,049 Uoper 72! SHGCy ) NR
20.1-30.0% Ufixed 324 SHGC,;1-0.39 Ufixed 324 SHGC,)-0.39 Ufixed 693 SHGC)-NR
Uoper 380 SHGCp 17049 Ugper 380 SHGC 1049 Uoper 72! SHGCp i NR
30.1-40.0% Ufixed 324 SHGC,1-0.39 Ufixed324 SHGC,1-0.39 Ufixed 693 SHGC,|-NR
Uoper 380 SHGCy )y 049 Uoper 380 SHGC o 1y-0-49 Uoper 2! SHGCp oy NR
40.1-50.0% Ufixed 26! SHGC,}-0.26 Ufixed 26! SHGC-0.26 Ufixed5-54 SHGC-NR
Uoper267 SHGCy g y0-49 Uoper267 SHGCy 11,049 Uoper>77 SHGC ) NR
Skylight with Curb, Glass,% of Roof
0-2.0% U 1-6:64 SHGC,]-0.49 Uy 1°5-56 SHGC)-0.46 Ugpr11:24 SHGC-NR
2.1-5.0% U 1664 SHGC,1-0.49 U, 175-56 SHGC,1-0.36 U124 SHGCy)"NR
Skylight with Curb, Plastic,% of Roof
0-2.0% U494 SHGC,,1-0.71 Uy 420 SHGC,)-0.65 Uy 1079 SHGC-NR
2.1-5.0% U494 SHGC,y1-0.58 U420 SHGC,1-0.55 Uy 11079 SHGC,|-NR
Skylight without Curb, All,% of Roof
0-2.0% Uy 1392 SHGC,]-0.49 U329 SHGC)-0.49 U772 SHGC-NR
2.1-5.0% Ug 392 SHGC,1-0.49 U329 SHGC,1-0.39 Ug 772 SHGC,|-NR

2Exception to A3.1.3.1 applies.
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TABLE 5.5-7 Building Envelope Requirements For Climate Zone 7

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above H-0:3660 R-2.6¢i U-0-360 R-2.6¢i U-0-982 R-09€i
Deck U-0.273 R-3.5¢i U-0.273 R-3.5¢ci U-0.527 R-1.8ci
Metal Building U-0.369 R-3.3 U-0.369 R-3.3 U-0.551 R-1.8
Attic and Other U-0.153 R-6.7 U-0.153 R-6.7 H-6300 R33
U-0.192 R-53
Walls, Above Grade
Mass vo513 R-20-¢i H-0:453 R23¢i 3293 NR
U-0.404 R-2.7ci U-0.404 R-27ci U-0.701 R-13¢ci
Metal Building U-0.324 R-2.3+R-2.3 U-0.324 R-2.3+R-2.3 U-0.642 R-2.3
Steel Framed U-0.365 R-23+R-1.3¢ci H-0365 R-23-=R-13¢i U-0.705 R-2.3
U-0.240 R-2.3+R-2.7ci
Wood Framed and Other H-6:-564 R23 U-0.291 R-2.3+R-1.3ci U-0.504 R-2.3
U-0.291 R-23+R-13¢ci
Wall, Below Grade
Below Grade Wall C-0.678 R-1.3ci 0678 R13ei C-6.473 NR
C-0.522 R-1.8ci
Floors
Mass H-0-496 R15¢t H-0363 R22¢i H-6-780 R-0-F i
U-0.363 R-2.2 ci U-0.287 R-29ci U-0.606 R-1.1ci
Steel Joist U-0.214 R-5.3 U-0214 R-53 U-0.296 R-33
U-0.183 R-6.7
Wood Framed and Other U-0.188 R-5.3 U-0.188 R-5.3 H-6376 R23
U-0.288 R-33
Slab-On-Grade Floors
Unheated H-F264 NR E-0.935 R18for600-mm F-1.2064 NR
F-0.900 R-2.6 for 600 mm F-0.900 R-2.6 for 600 mm
Heated 1454 R18for900mm E1350 R-18for1200-mm E-1766 R13for300-mm
F-1.459 R-3.5 for 600 mm F-1.191 R-3.5 for 1200 mm F-1.558 R-1.8 for 600 mm
Opaque Doors
Swinging 3975 U-2.839 U-3.975
U-2.839
Non-Swinging U-2.839 U-2.839 U-8.233
Assembly  Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable) North-Oriented) Operable) North-Oriented)
Vertical Glazing, % of Wall
0-10.0% Ufixed 324 SHGC,1-0.49 Ufixed324 SHGC,1-0.49 Ufixed 693 SHGC,|-NR
Uoper3:80 SHGC (- 1y-0-64 Ugper 380 SHGC o 1y-0-64 Ugper 72! SHGCp oy NR
10.1-20.0% Ufixed 324 SHGCy-0.49 Ufixed 324 SHGCy-0.49 Ufixed6-93 SHGCy)"NR
Uoper3-80 SHGCy 1y70-64 Uoper 380 SHGCy 11,7064 Uoper 72! SHGCp oy NR
20.1-30.0% Ufixed324 SHGC,1-049 Uixed 324 SHGC,11-0.49 Ufixed 693 SHGC,-NR
Uoper3:80 SHGC o 1y0-64 Uoper 380 SHGCy 1064 Ugper 72! SHGCy o rthNR
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TABLE 5.5-7 Building Envelope Requirements For Climate Zone 7 (Continued)

Assembly  Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
¢ (Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable) North-Oriented)  Operable) North-Oriented)
30.1-40.0% Ufixed 324 SHGC,1-0.49 Ufixed324 SHGC,1-0.49 Ufixed 693 SHGC,-NR
Uoper3:80 SHGC (- 1y70-64 Ugper 380 SHGC o 1y-0-64 Ugper 72! SHGCp oy NR
40.1-50.0% Ufixed 261 SHGCy-0.36 Uixed 261 SHGCy-0.36 Uixed 54 SHGCy)"NR
Uoper 267 SHGC o p1y-0-64 Uoper2:67 SHGC 064 Uoper 77 SHGCp oy NR
Skylight with Curb, Glass,%
of Roof
0-2.0% Uy 1-6-64 SHGC,)1-0.68 Uy 1-6-64 SHGC,11-0.64 Uyyp-11:24 SHGC,-NR
2.1-5.0% Uy )1-6-64 SHGC,)1-0.64 U 11664 SHGC,1-0.64 Ugyp11.24 SHGC,1-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Ugy4.94 SHGCy-0.77 U346 SHGCy)-0.77 U,p10.79 SHGCy)"NR
2.1-5.0% Ug 494 SHGCy)1-0.71 U 1346 SHGCyg-0.77 Uy 1-10-79 SHGCy)'NR
Skylight without Curb, All,%
of Roof
0-2.0% Uyp392 SHGC,1-0.68 Uy 1392 SHGC,11-0.64 U772 SHGC,-NR
2.1-5.0% Ug 392 SHGCyy)-0.64 Ug 392 SHGCy)-0.64 U772 SHGC,|-NR
TABLE 5.5-8 Building Envelope Requirements For Climate Zone 8
Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely above U-0.273 R-3.5¢ci U-0.273 R-3.5¢ci 0527 Rt-et
Deck U-0.360 R-2.6ci
Metal Building U-0.278 R-23+R-3.3 U-0.278 R-2.3 +R-3.3 U-0.409 R-2.8
Attic and Other Uv-0453 R-67 0153 R-67 U-0.192 R-5.3
U-0.119 R-8.6 U-0.119 R-8.6
Walls, Above Grade
Mass 0453 R23¢i H-0-404 R27¢ei U-0.8572 R-10¢i®
U-0.404 R-27ci U-0.295 R-4.4ci U-0.592 R-1.7 ci
Metal Building U-0.324 R-2.3+R-2.3 U-0.324 R-2.3+R-2.3 U-0.642 R-2.3
Steel Framed U-0.365 R-23+R-13ci B-0345 R-23+R-18¢i H-0765 R-235
U-0.212 R-2.3 +R-3.3 ¢i U-0.479 R-2.3 +R-0.7 ci
Wood Framed and Other H-6294+ RI34+RASF¢i H-o294 R23-R 3¢ U-0.504 R-2.3
U-0.203 R-23+R-27¢i U-0.203 R-23+R-2.7ci
Wall, Below Grade
Below Grade Wall C-0.678 R-13ci €-0.678 R-13-¢i C-6.473 NR
C-0.425 R-22¢ci
Floors
Mass H-0363 R22¢i H-0324 R2-6¢i H-0780 R-07¢i
U-0.321 R-2.6ci U-0.287 R-29ci U-0.496 R-1.5¢i
Steel Joist vo244 R53 U-0.183 R-6.7 U-0.296 R-3.3
U-0.183 R-6.7
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TABLE 5.5-8 Building Envelope Requirements For Climate Zone 8 (Continued)

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Wood Framed and Other U-0.188 R-5.3 U-0.188 R-5.3 H-0:288 R33
U-0.188 R-53
Slab-On-Grade Floors
Unheated E-0.935 R-1-8for600-mm FE-0-900 R2-6for600-mm F-1.264 NR
F-0.900 R-2.6 for 600 mm F-0.883 R-3.5 for 600 mm
Heated E-1350 R1-8for 1200-mm E1350 R-18for1200-mm E1644 R13 for 600-mm
F-1.191 R-3.5 for 1200 mm F-1.191 R-3.5 for 1200 mm F-1.558 R-1.8 for 600 mm
Opaque Doors
Swinging U-2.839 U-2.839 U-3.975
Non-Swinging U-2.839 U-2.839 H-8233
U-2.839
Assembly  Assembly Max.  Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (All Max. U SHGC (All Max. U SHGC (All
(Fixed/ Orientations/ (Fixed/ Orientations/ (Fixed/ Orientations/
Operable) North-Oriented) Operable) North-Oriented)  Operable) North-Oriented)
Vertical Glazing, % of Wall
0-10.0% Ufixed 26! SHGC,j-NR Ufixed 26! SHGC,-NR Ufixed 693 SHGC,-NR
Uoper2:67 SHGCp oy ™NR Uoper 267 SHGCp oy NR Ugper 72! SHGCp oy NR
10.1-20.0% Ufixed 26! SHGC,p-NR Ufixed 26! SHGC,1-NR Ufixed 693 SHGCy)'NR
Uoper 267 SHGCp iy NR Uoper 267 SHGCp iy NR Ugper 72! SHGCp oy NR
20.1-30.0% Ufixed 26! SHGC,-NR Ufixed 26! SHGC,-NR Ufixed 693 SHGC,-NR
Uoper267 SHGCp o1 "NR Uoper267 SHGC ot "NR Uoper 72! SHGC ) NR
30.1-40.0% Ufixed 26! SHGC,p-NR Ufixed 26! SHGC,-NR Ufixed 693 SHGC,-NR
Uoper2:67 SHGCp oy NR Uoper 267 SHGCp oy NR Ugper 72! SHGCp, oy NR
40.1-50.0% Ufixed™ 9 SHGC,p-NR Ufixed 199 SHGC,1-NR Ufixed™S-54 SHGCy)'NR
Ugper22! SHGCp iy NR Upper 22! SHGCp iy NR Uoper377 SHGCp oy NR
Skylight with Curb, Glass,%
of Roof
0-2.0% Uy 1556 SHGCg)-NR Uy 1556 SHGCyq)"NR Uy 1738 SHGCy)"NR
21_50% Uall-5.56 SHGCaH-NR Uall-5.56 SHGCaH-NR Uall-7.38 SHGCaH-NR
Skylight with Curb, Plastic,% of Roof
0_20% Uall-3.46 SHGCaH-NR Uall—3.46 SHGCaH-NR Uall-6.25 SHGCaH-NR
2.1-5.0% Ug)1-3:46 SHGC,p-NR Ug)1-3:46 SHGC,-NR Ug1-6.25 SHGC,1-NR
Skylight without Curb, All,%
of Roof
0-2.0% Ugy3.29 SHGCy)-NR Ugp3-29 SHGCy)"NR U460 SHGCy)"NR
2.1-5.0% Ug)13:29 SHGC,p-NR Ug 1329 SHGC,1-NR U460 SHGCy)'NR
a E to-A3+-3tapph

P appHes:
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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 informative
material are not offered the right to appeal at ASHRAE or ANSI.)

FOREWORD
This proposed addendum updates building envelope criteria for fenestration.

Note: In this addendum, changes to the current standard are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifically mention some other means of indicating the changes.

Addendum at to 90.1-2004
Revise Tables 5.5-1 to 5.5-8 as follows (I-P tables are listed first, followed by SI tables):

TABLE 5.5-1 Building Envelope Requirements For Climate Zone 1 (A,B)

Nonresidential Residential Semiheated
Assembly  Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value

Roofs

Insulation Entirely U-0.063 R-15.0 ci U-0.063 R-15.0 ci U-1.282 NR

above Deck

Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-1.280 NR

Attic and Other U-0.034 R-30.0 U-0.027 R-38.0 U-0.614 NR
Walls, Above Grade

Mass U-0.580 NR U-0.1512 R-5.7 ci@ U-0.580 NR

Metal Building U-0.113 R-13.0 U-0.113 R-13.0 U-1.180 NR

Steel Framed U-0.124 R-13.0 U-0.124 R-13.0 U-0.352 NR

Wood Framed and U-0.089 R-13.0 U-0.089 R-13.0 U-0.292 NR

Other
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 U-0.282 NR U-0.282 NR U-0.282 NR

Other
Slab-On-Grade Floors

Unheated F-0.730 NR F-0.730 NR F-0.730 NR

Heated F-1.020 R-7.5for12in. F-1.020 R-7.5 for 12 in. F-1.020 R-7.5 for 12 in.
Opaque Doors

Swinging U-0.700 U-0.700 U-0.700

Non-Swinging U-1.450 U-1.450 U-1.450
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TABLE 5.5-1 Building Envelope Requirements For Climate Zone 1 (A,B) (Continued)
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (AH Max. U SHGC (AH Max. U SHGC (AH
Fenestration

(Fixeds Orientations! (Fixeds Osi I (Fixeds Orientations!

Vertical Glazing,0-40% of Wall

Nonmetal framing: all¢ U-1.20- SHGC-0.25 all  U-1.20- SHGC-0.25 all- U-1.20-
Metal fr: curtainwall/ U-1.20 U-1.20 U-1.20
storefrontd
Metal frammg U-1.20 U-1.20 U-1.20
entrance doord
Metal framing: all U-1.20 U-1.20 U-1.20
otherg_
Yoper+2? SHBC o064 Yoper 27 SHEC 06+ Yoper+2?
Yoper 27 SHEC o064 Yoper 27 SHEC o064 Yoper 27
Yoper 27 SHGG 41064 Ygper 27 SHGG 1041064 Ygper ™27
Yoper™2? SHBGC gy -0-44 Yoper 27 SHBGC gty 044 Yoper 27
Yoper 27 SHEC g 1y-0-33 Yoper 27 SHEC g y0-33 Yoper 02
Skylight with Curb, Glass,% of Roof
0_20% Ua”—1.98 SHGCa"-O.36 Ua||—1.98 SHGCa"—O.19 Ua"—1.98
2. 1 _5_0% Ua”-1.98 SHGCa”-O.19 Ua”-1.98 SHGCa”-0.16 Ua”-1.98
Skylight with Curb, Plastic,% of Roof
0_20% Ua”—1.90 SHGCa"-O.34 Ua||—1.90 SHGCa"—O.27 Ua"—1.90
2. 1 _5_0% Ua”—1.90 SHGCa”-0.27 Ua”—1 .90 SHGCa”—0.27 Ua”-1 .90
Skylight without Curb,
All,% of Roof
0-2.0% Ug-1-36 SHGC)-0.36 Ug-1-36 SHGC,)0.19 Ugi-1-36
2. 1 _5_0% Ua”—1.36 SHGCa”-0.19 Ua”—1.36 SHGCa”—0.19 Ua”-1.36

SHGC-NR all-

SH-GGGH-NR
SHGGHOFHEINR
SHGGGH_NR
SHGGHGﬁhNR
SHGGGH—N-R
SHECporpNR
SH-GGGH-N-R
SHGGHGFHQNR
SHGGGH_NR

SHGGHeFthR

SHGCa”—NR

SHGCa”-NR

SHGCa”—NR

SHGCa”—NR

SHGCa”—NR

SHGC |—NR

al

[

Exception to A3.1.3.1 applies.

(=S o)

doors.

Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.
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TABLE 5.5-2 Building Envelope Requirements For Climate Zone 2 (A,B)

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value

Roofs

Insulation Entirely U-0.063 R-15.0 ci U-0.063 R-15.0 ci U-0.218 R-3.8 ci

above Deck

Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-0.167 R-6.0

Attic and Other U-0.034 R-30.0 U-0.027 R-38.0 U-0.081 R-13.0
Walls, Above Grade

Mass U-0.580 NR U-0.1512 R-5.7 ci® U-0.580 NR

Metal Building U-0.113 R-13.0 U-0.113 R-13.0 U-0.184 R-6.0

Steel Framed U-0.124 R-13.0 U-0.124 R-13.0 U-0.352 NR

Wood Framed and U-0.089 R-13.0 U-0.089 R-13.0 U-0.292 NR

Other
Wall, Below Grade

Below Grade Wall C-1.140 NR C-1.140 NR C-1.140 NR
Floors

Mass U-0.137 R-4.2 ci u-0.107 R-6.3 ci U-0.322 NR

Steel Joist U-0.052 R-19.0 U-0.052 R-19.0 U-0.350 NR

Wood Framed and U-0.051 R-19.0 U-0.051 R-19.0 U-0.282 NR

Other
Slab-On-Grade Floors

Unheated F-0.730 NR F-0.730 NR F-0.730 NR

Heated F-1.020 R-7.5for12in. F-1.020 R-7.5 for 12 in. F-1.020 R-7.5 for 12 in.
Opaque Doors

Swinging U-0.700 U-0.700 U-0.700

Non-Swinging U-1.450 U-1.450 U-1.450

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (AH Max. U SHGC (AH Max. U SHGC (AH
(Fixed OFi : [ (Fixed OFi ; ' (Fixed OFi . [
Vertical Glazing,0-40% of Wall

Fenestration

Nonmetal framing: all® U-0.75- SHGC-0.25all  y-0.75- SHGC-0.25all  y-1.20- SHGC-NR all
Metal fr: curtainwall/ U-0.70 U-0.70 U-1.20
storefrontd

U-1.10 U-1.10 U-1.20

Metal framing:
entrance doord

Metal framing: all U-0.75 U-0.75 U-1.20

otherd

g 19904 gﬁ*ed—1-.22 SH-GGGH—O.—zé Uﬁ*ed—1—.2-2 SH-GGa“—OTSQ uﬁ*ed—1-.22 SH-GGGH—N-R
UepeF—%Z-? SHGGHQFHQ% Uepe‘:—k}? SHGGHeFth—O& UepeF—%Z-Z SHGGHeﬂhNR

494 29904 Hﬁ*eé—1—.2-2 SH-GGGH—O.—Zé uﬁ*ed—kzz SH-GGGH—O.—E—S Hﬁ*ed—1—.2-2 SH-GGGH—N-R
ereF_1_'2¥ SHGGHeFth—&&- UepeF—1—.2—Z SH-GG%% uepeF—1—.2—Z SH-GG%N-R

29 4 39 904 Uﬂ*ed—1—22 SHGGGH—O—Zé Uﬁ*ed—1—22 SHGGa”—O—Z—S Uﬁ*ed—1—22 SHGGGH—NR
HepeF—’HZ—? SH-GGHeFth—Oré-'I- UepeF—F.Z? SH-GGHeFm—OTQ-t l:lepeF—’HZ—? SH-GGHO{#}NR
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TABLE 5.5-2 Building Envelope Requirements For Climate Zone 2 (A,B) (Continued)

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (AH Max. U SHGC (AH Max. U SHGC (AH
(Fixed Ori 4 A (Fixed Orientati | (Fixed Ori 4 A

Fenestration

30-1-40-0% Uﬁ*ed—kZE SHGGa“—O% uﬁ*edm SHGGaH—O.—Z—E) Uﬁ*ed—kZE SHGGGJ_;—NR
HepeF—’HZ-? SH-GGHeFth-Oré-'I- “epa""y SH-GGHeFth-&@-t HepeF—’HZ-? SHGGHGFHQNR

40 1-50-0% Qﬁ*ed—1—.2-2 SH-GGaH—O.—'I-? Uﬁ*ed—1—.2-2 SH-GGa“—O.—‘I-? uﬁ*ed%s SH-GGGH—N-R
UepeF—%Z-? SHGG%M Ue.peF—kZ? SHGGHGFHQ% UepeF—1—.92 SHGGHGF&hNR

Skylight with Curb,
Glass, % of Roof

0-2.0% Ug)-1-98 SHGC,)-0.36 Ug)-1-98 SHGC,)-0.19 Ug|-1-98 SHGC4||-NR

2.1-5.0% Ua”-1A98 SHGCa”-OA19 Ua||-1.98 SHGCa”-0.19 Ua”-1A98 SHGCa”-NR

Skylight with Curb, Plastic,% of Roof

0-2.0% Ua”—1.90 SHGCa”-0.39 Ua||—1 .90 SHGCa”—0.27 Ua”—1.90 SHGCa”—NR
2.1-5.0% Ua”-1.90 SHGCa”-O.34 Ua”-1 .90 SHGCa”-0.27 Ua”-1.90 SHGCa”-NR
Skylight without Curb,
All,% of Roof
0-2.0% Ua”—1.36 SHGCa”-0.36 Ua||—1 .36 SHGCa”—0.19 Ua”—1.36 SHGCa”—NR
2.1-5.0% Ua”-1.36 SHGCa”-O.19 Ua||-1.36 SHGCa”-0.19 Ua”-1.36 SHGCa”-NR

@ Exception to A3.1.3.1 applies.

SNonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.

9 Metal framing includes metal framing with or without thermal break. The all other subcategory includes operable windows, fixed windows, and non-entrance

doors.
TABLE 5.5-3 Building Envelope Requirements For Climate Zone 3 (A,B,C)
Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation Entirely U-0.063 R-15.0 ci U-0.063 R-15.0 ci U-0.218 R-3.8 ci
above Deck
Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-0.097 R-10.0
" Aftic and Other U-0.034 R-30.0 U-0.027 R-38.0 U-0.081 R-13.0
Walls, Above Grade
Mass U-0.151° R-5.7 ci& P U-0.123 R-7.6 ci U-0.580 NR
Metal Building U-0.113 R-13.0 U-0.113 R-13.0 U-0.184 R-6.0
Steel Framed U-0.124 R-13.0 U-0.084 R-13.0 + R-3.8 ci U-0.352 NR
Wood Framed and U-0.089 R-13.0 U-0.089 R-13.0 U-0.089 R-13.0
Other
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 ci U-0.087 R-8.3 ci U-0.322 NR
Steel Joist U-0.052 R-19.0 U-0.052 R-19.0 U-0.069 R-13.0
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TABLE 5.5-3 Building Envelope Requirements For Climate Zone 3 (A,B,C) (Continued)

Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Wood Framed and U-0.051 R-19.0 U-0.033 R-30.0 U-0.282 NR
Other U-0.066 R-13.0
Slab-On-Grade Floors
Unheated F-0.730 NR F-0.730 NR F-0.730 NR
Heated F-1.020 R-7.5for12in. F-1.020 R-7.5 for 12 in. F-1.020 R-7.5for 12 in.
Opaque Doors
Swinging U-0.700 U-0.700 U-0.700
Non-Swinging U-1.450 U-0.500 U-1.450
Fenestration {for- Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Zones-3A-and-3B;:- Max. U SHGC (AH Max. U SHGC (AH Max. U SHGC (AH

See-ﬂe*t—page-fOI'— {F. Il g . l I. [ EF' ” g - l I. [ {F. Il g . l I. [

Vertical Glazing,0-40% of Wall
Nonmetal framing: all®. U-0.65- SHGC-0.25all  y-0.65- SHGC-0.25all  y-1.20- SHGC-NR all
Metal fr: curtainwall  U-0.60 U-0.60 U-1.20
storefrontd
Metal framing: U-0.90 U-0.90 U-1.20
entrance door?
Metal framing: all U-0.65 U-0.65 U-1.20
mﬂ
0-10-0% Hﬁ*ed—éél SH-GGaH—Q%Q Hﬁ*eé%-? SHGGau—Gég uﬁ*ed—kzz SH-GGa“—N-R
Yopero67 SHEG o py-0-49 Yoper 67 SHEC oty 049 Ygpert2? SHBG o NR
40-14-200% Uﬁ*eé—gf‘él SH-GGaH-Q.—zé Uﬁ*ed-grél SHGGGH-OQQ Uﬁ*ed—1—.2-2 SH-GGGJ_;-NR
Yoper®67 SHBC o049 Yoper 67 SHEGpgpn 049 Yoper 27 SHBC o NR
20-14-30-0% Ygined 957 SHGGC 025 Ygisod 057 SHGC 025 Ug o 22 SHBG 4y NR
Yoper 67 SHEC o039 Yoper 67 SHEC o 0-39 Yoper 27 SHEC orRNR
30-14-40-0% Uﬁ*ed—éél SHGGaH—Q.—Eé Hﬁ*eé%-? SH-GGa“—Q—Q% uﬁ*ed—kzz SH-GGa“—N-R
Yoper 067 SHEG o p1y-0-39 Yoperd67 SHES 0ty 0-39 Uoperta? SHBG i NR
40-1-50-0% Uﬁ*eé-é% SH-GGGH-O.—m Uﬁ*ed—g% SHGGa“-O.—‘LQ gﬁ*ed-c.-gs SH-GGGWN-R
Yopero47 SHBC o026 Yoper 4 SHEGpgpn0-26 Yoper 92 SHBCorNR
Skylight with Curb, Glass,% of Roof
0-2.0% Ua”-1.17 SHGCa”-O.SQ Ua”-1.17 SHGCa”-O.36 Ua”-1.98 SHGCa”-NR
2.1-5.0% Ua”—1.17 SHGCa”-O.19 Ua”-1.17 SHGCa”»O419 Ua||—1.98 SHGCa”-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Ua”—1.30 SHGCa”-O.65 Ua”-1.30 SHGCa”-O.27 Ua”—1.90 SHGCa”-NR
2.1-5.0% Ua”—1.30 SHGCa”-O.34 Ua”-1.30 SHGCa”»O427 Ua||—1.90 SHGCa”-NR
Skylight without Curb, All,% of Roof
0-2.0% Ua”—O.GQ SHGCa”-O.39 Ua”-0.69 SHGCa”-O.36 Ua||—1.36 SHGCa”-NR
2.1-5.0% Ua”—0.69 SHGCa”-O.19 Ua”-0.69 SHGCa”—O419 Ua||—1.36 SHGCa”-NR

2 Exception to A3.1.3.1 applies.
b. Insulation is not required for non-residential mass walls in Climate Zone 3 A located below the “Warm-Humid” line, and in Zone 3B.

©Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.
dMetal framing includes metal framing with or without thermal break. The all other subcategory includes operable windows, fixed windows, and non-entrance doors.
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Vortical Glazing. % of W
0.-10.0Y% Ygiod 22 SHGG 4y1-0.64
Yoper 27 SHEG oy 0-82
10.4-20.0% Ugog 22 SHGGC,-0-39
Yoper 27 SHBG o4y 064
20-14-30-0% Ygsag 22 SHGG ,1-0-39
Yopert2? SHEG oy 064
30.1-40.0Y% Ugyag+22 SHGG 4y1-0-34
Ygperta? SHGG oy 064
40-4-50-0% Ytixed 22 SHECq 020
Yoper 27 SHBG 04117030
- 70
0-2.0% Uy to8 SHBGC ) -0.61
21509 U y98 SHGG 4y1-0-39
. ’0
0-2.0% Uy +90 SHGGC 065
21509 U gyh90 SHGG 4y1-0-39
. ’0
0-2.0% Uy +36 SHEGC ) -0.61
21509 U gyt-36 SHGG 4y1-0-39

Y90

Uau—‘l—.QO

Yyt+36

SHEC 4)1-0-64
SHEG R oty -0-82
SHEGC 4)1-0-64
SHEC oty -0-64
SHEG 41039
SHEGC o 1a-0-64
SHEGC 4)1-0-34
SHEG Lot -0-64
SHEGC 4)1-0-26

SHGG%-O&

SHEGC 4)1-0-39

SHGGGH—O.—’LQ

SHEC 4)1-0-66

SHGGGH-O&

SHEC 4)1-0-39

SHGGaJ_rQ.—‘t-Q

Ygy+90

UeH—L.QO

Y36

UeH—L.Sé

SH-GGGJ_‘—N-R
SHGGHGFEhNR
SH-GGa“—N-R
SHGGHGFH‘}NR
SH-GGa“—N-R
SHGGHGFGHNR
SH-GGGH-N-R
SHGGHGFEhNR
SH-GGa“—N-R

SH-GG%NR

SH-GGa“—N-R

SH-GGa“—N-R

SHEG4I-NR

SH-GGGH-N-R

SHEG 4 I-NR

SH-GGGH-N-R

TABLE 5.5-4 Building Envelope Requirements For Climate Zone 4 (A,B,C)

Nonresidential Residential Semiheated
Assembly  Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value

Roofs

Insulation Entirely U-0.063 R-15.0 ci U-0.063 R-15.0 ci U-0.218 R-3.8 ci

above Deck

Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-0.097 R-10.0

Attic and Other U-0.034 R-30.0 U-0.027 R-38.0 U-0.081 R-13.0
Walls, Above Grade

Mass U-0.1512 R-5.7 ci® U-0.104 R-9.5 ci U-0.580 NR

Metal Building U-0.113 R-13.0 U-0.113 R-13.0 U-0.134 R-10.0

Steel Framed U-0.124 R-13.0 U-0.064 R-13.0 + R-7.5¢ci U-0.124 R-13.0

Wood Framed and U-0.089 R-13.0 U-0.089 R-13.0 U-0.089 R-13.0

Other
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TABLE 5.5-4 Building Envelope Requirements For Climate Zone 4 (A,B,C) (Continued)

Nonresidential Residential Semiheated
Assembly  Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
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 ci U-0.087 R-8.3 ci U-0.322 NR
Steel Joist U-0.052 R-19.0 U-0.038 R-30.0 U-0.069 R-13.0
Wood Framed and U-0.051 R-19.0 U-0.033 R-30.0 U-0.066 R-13.0
Other
Slab-On-Grade Floors
Unheated F-0.730 NR F-0.730 NR F-0.730 NR
Heated F-0.950 R-7.5for24 in. F-0.840 R-10 for 36 in. F-1.020 R-7.5 for 12 in.
Opaque Doors
Swinging U-0.700 U-0.700 U-0.700
Non-Swinging U-1.450 U-0.500 U-1.450
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC AH Max. U SHGC AH Max. U SHGC AH
Vertical Glazing,0-40% of Wall
Nonmetal framing: all® U-0.40- SHGC-040all  y-0.40 SHGC-040all  y-1.20- SHGC-NR all
Metal fr: curtainwall/  U-0.50 U-0.50 U-1.20
storefrontd
Metal framing: U-0.85 U-0.85 U-1.20
entrance doord
Metal framing: all U-0.55 U-0.55 U-1.20
Mﬂ
0-10-0% Qﬁ*eé—%l SH-GGQH-QTQQ Uﬁ*eé-gfél SHGGa“-Orsg Uﬁ*ed—1—.2-2 SH-GGa“—N-R
Yoper 67 SHEC, guy-0-49 Yoper 67 SHEG o049 Yoper+2? SHBC o NR
40-4-20-0% Hﬁ*ed‘gé; sH-GGaH—OQQ Hﬁ*eé%-? SH-GGa“—QéQ uﬁ*edw SH-GGaH—N-R
Yoper 967 SHEC o040 Yoper 67 SHEC o049 Yoper 27 SHEC orRNR
20-1-30-0% Uﬁ*eé—e.—é-? SH-GGau-OéSQ Uﬁ*eé—éé? SHGGau—Gég uﬁ*ed—kaz SH-GGa“—N-R
Yoper 67 SHGC o049 Yoper 67 SHBC gy 049 Yoper 27 SHECopRNR
30-14-40-0% uﬁ*eé—éfél SH-GGGH-OTQQ Uﬁ*eé-gfél SHGGaJ_rOTSQ Uﬁ*ed—1—.2-2 SH-GGGJ_‘—N-R
Yoper 67 SHEC g uy-0-49 Yopero-67 SHEG o049 Yoper 27 SHEC o R
40-4-50.0% Y046 SHGG 4025 Ygixeg 46 SHGG-025 Ygined0-98 SHGEG | NR
Yoper 47 SHEC 110036 Yoperd47 SHEC o 0-36 Yoper 02 SHEC o R
Skylight with Curb, Glass,% of Roof
0-2.0% Ua”—1.17 SHGCa”-O.49 Ua”-0.98 SHGCa”—O.36 Ua”—1.98 SHGCa”-NR
2.1-5.0% Ua”—1 A7 SHGCa”-0.39 Ua”-0.98 SHGCa”-O.19 Ua”-1 .98 SHGCa”-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Ua”—1.30 SHGCa”-0.65 Ua”-1.30 SHGCa”—O.GZ Ua”—’I.QO SHGCa”-NR
2.1-5.0% Ua”—1 .30 SHGCa”-0.34 Ua”-1 .30 SHGCa”-O.27 Ua”-1 .90 SHGCa”-NR
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TABLE 5.5-4 Building Envelope Requirements For Climate Zone 4 (A,B,C) (Continued)

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (Al Max. U SHGC (Al Max. U SHGC (Al
(Fixed Ori . , (Fixed ori : / (FixedH Ori : ,

Fenestration

Skylight without Curb, All,% of Roof
0-2.0% Ua”-O.GQ SHGCa”-O.49 Ua||-0.58 SHGCa”-O.36 Ua||-1.36 SHGCa”-NR

2.1-5.0% Ug||-0.69 SHGC,-0.39 Ug)-0-58 SHGC,4-0.19 Ug|-1-36 SHGC,4||-NR

[

Exception to A3.1.3.1 applies.

c Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.
d Z/loec:?sl 'framinq includes metal framing with or without thermal break. The all other subcategory includes operable windows, fixed windows, and non-entrance
TABLE 5.5-5 Building Envelope Requirements For Climate Zone 5 (A,B,C)
Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation U-0.063 R-15.0 ci U-0.063 R-15.0 ci U-0.173 R-5.0 ci
Entirely above
Deck
Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-0.097 R-10.0
Attic and Other  U-0.034 R-30.0 U-0.027 R-38.0 U-0.053 R-19.0
Walls, Above Grade
Mass U-0.123 R-7.6 ci U-0.090 R-11.4 ci U-0.580 NR
Metal Building U-0.113 R-13.0 U-0.057 R-13.0+R-13.0 U-0.123 R-11.0
Steel Framed U-0.08 R-13.0 + R-3.8 ci U-0.064 R-13.0 +R-7.5ci U-0.124 R-13.0
Wood Framed  U-0.089 R-13.0 U-0.089 R-13.0 U-0.089 R-13.0
and Other
Wall, Below Grade
Below Grade C-1.140 NR C-1.140 NR C-1.140 NR
Wall
Floors
Mass U-0.087 R-8.3 ci U-0.074 R-10.4 ci U-0.322 NR
Steel Joist U-0.052 R-19.0 U-0.038 R-30.0 U-0.069 R-13.0
Wood Framed  U-0.033 R-30.0 U-0.033 R-30.0 U-0.066 R-13.0
and Other
Slab-On-Grade Floors
Unheated F-0.730 NR F-0.730 NR F-0.730 NR
Heated F-0.840 R-10 for 36 in. ~ F-0.840 R-10 for 36 in. F-1.020 R-7.5 for 12 in.
Opaque Doors
Swinging U-0.700 U-0.700 U-0.700
Non-Swinging U-1.450 U-0.500 U-1.450
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TABLE 5.5-5 Building Envelope Requirements For Climate Zone 5 (A,B,C) (Continued)

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (AH Max. U SHGC (Al Max. U SHGC (Al
Fenestration . . . . . . . . .
{Eicedt Orientationst Eheedt Orientationst HEiedf Orientationst

Vertical Glazing,0-40% of Wall

Nonmetal U-0.35- SHGC-0.40 all y-0.35- SHGC-0.40 all U-1.20- SHGC-NR all
framing: all® S S
Metal fr: U-0.45 U-0.45 U-1.20
curtainwall/
storefrontd
Metal framing: U-0.80 U-0.80 U-1.20
entrance doord
Metal framing: ~ U-0.55- U-0.55- U-1.20-
all otherd
0-49-0% Uﬁ*ed—éél SH-GGaH—OAQ Uﬁ*ed—é.—f»l SH-GGaH—QAQ Uﬁ*ed—1—.2-2 SH-GGa“—N-R
UepeF%l SH-GGHeFt_h-QAQ UepeF-Ofgl SHGGHeFt_h-OAQ ereﬁ"y SHGQHGH-F}NR
10-4-20-0% Uﬁ*ed—eél SH-GGau-Oég Uﬁ*ed—eﬂ SHGGau—Gég uﬁ*ed—kzz SHGGa”—NR
Ygperd6? SHEC o049 Yopero67 SHEC oty 049 Yopert2? SHEC ot NR
20-1-30-0% uﬁ*ed-gfél SH-GGaH-QTQQ Uﬁ*eé-gfél SHGGGH-OQQ Uﬁ*ed—1—.2-2 SHGGaJ_rNR
uepeF-e.-s; SHGGHGFH?M HepeFW SHGGHGFHE}M UepeF—F}? SHGGHeF{»hNR
30-1-40-0% Yfinad 057 SHGG,,-0-39 Yeined- 957 SHGC ;039 Ygied 22 SHEC 4 -NR
Uepef-():@l SH-GGHeFt_h-QAQ UepeF-Ofél SHGGHeFt_h-OAQ UepeF—1—.2-Z SHGGHGH-hNR
490-14-50-0% uﬁ*ed-e% SH-GGaH—Q.—E@ Uﬁ*ed—é% SH-GGaH—Q—Eé Uﬁ*ed—é.—QS SHG-Ga”—NR
Ygper 47 SHEGC o py0-36 Ugper 47 SHES oty 049 Ugpert02 SHES o NR
Skylight with Curb, Glass,% of Roof
0-2.0% Ua||—1.17 SHGCa”-0.49 Ua||—1.17 SHGCa”»OAQ Ua||—1.98 SHGCa”—NR
2.1-5.0% U117 SHGC 4)|-0.39 Ug)1-17 SHGC4|-0.39 Ug1-98 SHGC I NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Ua||—1.10 SHGCa”-0.77 Ua||—1.10 SHGCa”»O477 Ua||—1.90 SHGCa”—NR
2.1-5.0% Ugy1-10 SHGC 4|-0.62 Ug1-10 SHGC 41-0.62 Ug1-90 SHGC 4 NR
Skylight without Curb, All,% of Roof
0-2.0% Ua||—0.69 SHGCa”-0.49 Ua||—0.69 SHGCa”»OAQ Ua||—1.36 SHGCa”—NR
2.1-5.0% Ug)-0-69 SHGC 4)|-0.39 Ug)-0.69 SHGC 4|-0.39 Ug1-36 SHGC 4| NR

a

[[SNe}

34

Exception to A3.1.3.1 applies.

Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.

Metal framing includes metal framing with or without thermal break. The all other subcategory includes operable windows, fixed windows, and non-entrance

doors.
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TABLE 5.5-6 Building Envelope Requirements For Climate Zone 6 (A,B)

Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.

Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs

Insulation U-0.063 R-15.0 ci U-0.063 R-15.0 ci U-0.173 R-5.0 ci

Entirely above

Deck

Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-0.097 R-10.0

Attic and Other ~ U-0.027 R-38.0 U-0.027 R-38.0 U-0.053 R-19.0
Walls, Above Grade

Mass U-0.104 R-9.5 ci U-0.090 R-11.4 ci U-0.580 NR

Metal Building U-0.113 R-13.0 U-0.057 R-13.0 + R-13.0 U-0.113 R-13.0

Steel Framed U-0.084 R-13.0 + R-3.8 ci U-0.064 R-13.0+R-7.5ci U-0.124 R-13.0

Wood Framed U-0.089 R-13.0 U-0.064 R-13.0 + R-3.8 ci U-0.089 R-13.0

and Other
Wall, Below Grade

Below Grade C-1.140 NR C-0.119 R-7.5 ci C-1.140 NR

Wall
Floors

Mass U-0.087 R-8.3 ci U-0.064 R-12.5 ci U-0.322 NR

Steel Joist U-0.038 R-30.0 U-0.038 R-30.0 U-0.069 R-13.0

Wood Framed U-0.033 R-30.0 U-0.033 R-30.0 U-0.066 R-13.0

and Other
Slab-On-Grade Floors

Unheated F-0.730 NR F-0.730 NR F-0.730 NR

Heated F-0.840 R-10 for 36 in.  F-0.780 R-10 for 48 in. F-1.020 R-7.5 for 12 in.
Opaque Doors

Swinging U-0.700 U-0.500 U-0.700

Non-Swinging U-0.500 U-0.500 U-1.450

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (AH Max. U SHGC (AH Max. U SHGC (AH

Vertical Glazing,0-40% of Wall

Nonmetal U-0.35- SHGC-0.40all U-0.35 SHGC-0.40 all U-0.65 SHGC-NR all

framing: all®

Metal fr: U-0.45 U-0.45 U-0.60

curtainwall/

storefrontd

Metal framing: ~ U-0.80- U-0.80- U-0.90-

entrance doord

Metal framing: ~ U-0.55- U-0.55- U-0.65-

all otherd

9 49904 Uﬁ*ed—eél SH-GGaJ_rOAQ Uﬁ*ed—eél SHGGa“—GA-Q uﬁ*ed—kzz SHGGa”—NR
uepeF-o.@ 3"‘9999#1‘9*“3 UepeF—O:@-? SHGGM—GM Uepe'.:—ky SH'GGHeFihNR
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TABLE 5.5-6 Building Envelope Requirements For Climate Zone 6 (A,B) (Continued)

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.

Max. U SHGC (AH Max. U SHGC (AH Max. U SHGC (AH
Fenestration
10-4-20-0% uﬁ*edw SHGGa“-Oég uﬁ*edw SHGGa“—Gég uﬁ*ed—mtz SHGGau—NR
UepeF—Orél SH'GGHGFthM UepeF—O:@l SH'GGHGFHC}M UepeF—F.ZZ SHGGHGFthNR
20.1-30-0% Yfied 057 SHGG 41639 Yfiad 057 SHGG4-0-39 Yfiag-H22 SHEC 4 -NR
Heper SHGGHSFHQM UeﬁeFW SHGG%—GAQ Uepe‘;—k# SHGGHeFt-hNR
301 49904 uﬁ*ed—éﬁ SH-GGau—Oég uﬁ*ed-e.% SH-GGa“—Gég uﬁ*ed—kzz SHGGaH—NR
UepeF—Ofél SHGGHeFthM UepeF—Ofél SHGGHeFth—OAQ UepeF—1—.2-Z SHGGHGF#INR
40-1-50-0% uﬁ*eé-e% SH-GGGH—O% Uﬁ*ed—GAé SHGGa“—G% uﬁ*ed-e.Jss SHGGau—NR
UepeF—OA—? SH'GGHGFH:\M UepeF—O# SHGGHeﬂh—GAQ UepeFM SH'GGHGFthNR
Skylight with Curb, Glass,% of Roof
0-2.0% Ua||-1.17 SHGCa”-OAQ Ua||-0.98 SHGCa”-OA46 Ua||-1.98 SHGCa”-NR
2.1-5.0% Ua||—1 A7 SHGCa”-O.49 Ua||—0.98 SHGCa”—O.36 Ua”—'l .98 SHGCa”—NR

Skylight with Curb, Plastic,% of Roof

0_2_0% Ua||-0.87 SHGCa”-OA71 Ua||-0.74 SHGCa”-OA65 Ua||-1 .90 SHGCa”-NR

21 _5_0% Ua”—0.87 SHGCa”-0.58 Ua||—0.74 SHGCa”—O.SS Ua”—'l .90 SHGCa”—NR
Skylight without Curb, All,% of Roof

0_2_0% Ua”-O.GQ SHGCa”-OA49 Ua”-O.SB SHGCa”-OAQ Ua”-1 .36 SHGCa”-NR

21 _5_0% Ua”—O.GQ SHGCa”-O.49 Ua||—0.58 SHGCa”—O439 Ua”—'l .36 SHGCa”—NR

[

Exception to A3.1.3.1 applies.

c Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.
d :\j/loe;fsl.framinq includes metal framing with or without thermal break. The all other subcategory includes operable windows. fixed windows. and non-entrance
TABLE 5.5-7 Building Envelope Requirements For Climate Zone 7
Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation U-0.063 R-15.0 ci U-0.063 R-15.0 ci U-0.173 R-5.0 ci
Entirely above
Deck
Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-0.097 R-10.0
Attic and Other  U-0.027 R-38.0 U-0.027 R-38.0 U-0.053 R-19.0
Walls, Above Grade
Mass U-0.090 R-11.4 ci U-0.080 R-13.3 ci U-0.580 NR
Metal Building U-0.057 R-13.0 + R-13.0 U-0.057 R-13.0 + R-13.0 U-0.113 R-13.0
Steel Framed U-0.064 R-13.0 + R-7.5 ci U-0.064 R-13.0+R-7.5ci U-0.124 R-13.0
Wood Framed U-0.089 R-13.0 U-0.051 R-13.0+ R-7.5ci U-0.089 R-13.0
and Other
Wall, Below Grade
Below Grade C-0.119 R-7.5 ci C-0.119 R-7.5 ci C-1.140 NR
Wall
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TABLE 5.5-7 Building Envelope Requirements For Climate Zone 7 (Continued)

Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Floors
Mass U-0.087 R-8.3 ci U-0.064 R-12.5 ci U-0.137 R-4.2 ci
Steel Joist U-0.038 R-30.0 U-0.038 R-30.0 U-0.052 R-19.0
Wood Framed  U-0.033 R-30.0 U-0.033 R-30.0 U-0.066 R-13.0
and Other
Slab-On-Grade Floors
Unheated F-0.730 NR F-0.540 R-10 for 24 in. F-0.730 NR
Heated F-0.840 R-10 for 36 in.  F-0.780 R-10 for 48 in. F-1.020 R-7.5for 12 in.
Opaque Doors
Swinging U-0.700 U-0.500 U-0.700
Non-Swinging U-0.500 U-0.500 U-1.450
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (AH Max. U SHGC Al Max. U SHGC Al
Fenestration
(Fixed Ori 4 / (Fixed Orientati , (Fixed Orientati A
- ble) North-Ori - ble} Nerth-Ori y o ble) Nerth-Ori )
Vertical Glazing,0-40% of Wall
Nonmetal U-0.35- SHGC-0.45all  U-0.35 SHGC-NR all U-0.65 SHGC-NR all
framing: all®
Metal fr: U-0.40 U-0.40 U-0.60
curtainwall/
storefrontd
Metal framing: ~ U-0.80 U-0.80 U-0.90
entrance doord
Metal framing: =~ U-0.45- U-0.45- U-0.65
all otherd
0-10-0% uﬁ*eé—éfél SH-GGaH-OAQ Uﬁ*ed—gfél SHGGaH-OAQ Uﬁ*ed—1—.2-2 SHGGGH—NR
UepeF—Gf(# SHGG%-O& ueﬁeFW SHGGHeFt_h—Gr&I» Ue.peF—F}? SHGGHGF{-hNR
10-4-20-0% Uﬁ*eé—G.—S-F SH-GGaH—OAQ Uﬁ*ed—é.—sl SH-GGa“—GAQ uﬁ*ed—kzz SH-GGaJ_rN-R
uepeF-GTSZ SHGG%W UepeF-Ofél SHGG%-OM UepeF—1—.2-Z SHGGHGF{hNR
20-14-30-0% Uﬁ*ed—e.—é-? SHGGaJ_rOAQ Uﬁ*ed—e.—5¥ SHGGaH—GAQ Uﬁ*ed—1—.22 SHGGaH—NR
HeﬁeFW SHGGHGFH:}%“' “epeF‘Q’@; SHGGHGFth'e’é“' UepeF—F.ZZ SHGGHeﬁhNR
30-1-40-0% Uﬁ*eé—&él SH-GGGH-QAQ Uﬁ*ed-gfél SHGGaJ_rOAQ Uﬁ*ed—1—.2-2 SHGGa“-NR
UepeF—G:6¥ SHGGHeFt-h%“' UeﬁeFW SHGGHeFt_h—GTGAI» Ue.peF—F,Z? SHGGHGF{-hNR
40-4-50-0% Hﬁ*ed—gvll—é SH-GGaH—O% Uﬁ*ed—é% SH-GGa“—G%@ Uﬁ*ed—é.—SS SH-GGaJ_rN-R
uepeF-OA—Z SHGGHOFHC}W UepeF-OA—Z SHGG%M UepeF—L.OQ SHGGF}GFHQNR
Skylight with Curb, Glass,% of Roof
0-2.0% Ua”-1.17 SHGCa”-O.68 Ua||—1.’l7 SHGCa”—O.64 Ua”—1.98 SHGCa”—NR
2.1-5.0% Ua”-1.17 SHGCa”-0.64 Ua”-1.17 SHGCa”-O.64 Ua”-1.98 SHGCa”-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Ua”—0.87 SHGCa”-O.77 Ua||—0.61 SHGCa”—O.77 Ua”—'I.QO SHGCa”—NR
2.1-5.0% Ua”-0.87 SHGCa”-0.71 Ua”-0.61 SHGCa”-0.77 Ua”-1.90 SHGCa”-NR
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TABLE 5.5-7 Building Envelope Requirements For Climate Zone 7 (Continued)

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (AH Max. U SHGC (Al Max. U SHGC (AH
(Fixed Ori 4 A (Fixed ori : / (Fixed Orientati |

Fenestration

Skylight without Curb, All,% of Roof

0-2.0% Ug[0-69 SHGC4-0.68 Ug[0-69 SHGC4-0.64 Ug-1.36 SHGC4"NR
2.1-5.0% Ug)0-69 SHGC4-0.64 Ug-0-69 SHGC4-0.64 Ug-1:36 SHGC4)-NR
c Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.
d :\j/loeéfsl.framinq includes metal framing with or without thermal break. The all other subcategory includes operable windows. fixed windows, and non-entrance
TABLE 5.5-8 Building Envelope Requirements For Climate Zone 8
Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation U-0.048 R-20.0 ci U-0.048 R-20.0 ci U-0.093 R-10.0ci
Entirely above
Deck
Metal Building U-0.049 R-13.0 + R-19.0 U-0.049 R-13.0 + R-19.0 U-0.072 R-16.0
Attic and Other  U-0.027 R-38.0 U-0.027 R-38.0 U-0.034 R-30.0
Walls, Above Grade
Mass U-0.080 R-13.3 ci U-0.071 R-15.2 ci U-0.1512 R-5.7 ci@
Metal Building U-0.057 R-13.0 + R-13.0 U-0.057 R-13.0+R-13.0 U-0.113 R-13.0
Steel Framed U-0.064 R-13.0 + R-7.5 ci U-0.055 R-13.0 + R-10.0 ci U-0.124 R-13.0
Wood Framed U-0.051 R-13.0 + R-7.5 ci U-0.051 R-13.0 + R-7.5¢ci U-0.089 R-13.0
and Other
Wall, Below Grade
Below Grade C-0.119 R-7.5 ci C-0.119 R-7.5 ci C-1.140 NR
Wall
Floors
Mass U-0.064 R-12.5 ci U-0.057 R-14.6 ci U-0.137 R-4.2 ci
Steel Joist U-0.038 R-30.0 U-0.032 R-38.0 U-0.052 R-19.0
Wood Framed U-0.033 R-30.0 U-0.033 R-30.0 U-0.051 R-19.0
and Other
Slab-On-Grade Floors
Unheated F-0.540 R-10 for 24 in. F-0.520 R-15 for 24 in. F-0.730 NR
Heated F-0.780 R-10 for 48 in. F-0.780 R-10 for 48 in. F-0.950 R-7.5 for 24 in.
Opaque Doors
Swinging U-0.500 U-0.500 U-0.700
Non-Swinging U-0.500 U-0.500 U-1.450
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TABLE 5.5-8 Building Envelope Requirements For Climate Zone 8 (Continued)

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (AH Max. U SHGC (Al Max. U SHGC (AH
Fenestration . . . . . . . . .
Eheedt Orientationst Eheedt Orientationst HEiedf Orientationst

Vertical Glazing,0-40% of Wall

Nonmetal U-0.35

framing: all®

Metal fr: U-0.40-

curtainwall/

storefrontd

Metal framing: U-0.80-

entrance door?

Metal framing: U-0.45-

all otherd

Q 49904 Hﬁ*ed-g%
UepeF-OAZ

46-4-20-0% Yeixed 46
HepeF-QA—Z

204-30.0% Yixed 946
UepeFW

36-14-40-0% Yixed 946
UepeF-GAZ

46:4-50-6% Yrixed 0
l:lepeF-GéQ

Skylight with Curb, Glass,% of Roof
0-2.0% Uall0-98
2.1-5.0%

Skylight with Curb, Plastic,% of Roof

Ua"—O.QB

0-2.0% Ua[ 061
2.1-5.0% Yall0-61
Skylight without Curb, All,% of Roof
0-2.0% Ual[0-58
2.1-5.0% Uall-0-58

SHGC-0.45all U-0.35 SHGC-NR all U-0.65
U-0.40 U-0.60
U-0.80- U-0.90-
U-0.45- U-0.65-
SHEG 4 I-NR Bgved 46 SHECI-NR Yo H22
SHEC g -NR UepeF-QA—Z SHEC gt -NR UepeF—‘l—.Z—Z
SHEC -NR Yivad 046 SHEG -NR Yeivad 22
SHEG o NR HepeF-Q# SHEC g NR HepeF—L.Z?
SHEC 4 -NR Yivad0-46 SHEC4-NR Yeivad 22
SHECgptnNR UepeF-Q# SHEC gt NR UepeF—'l—.Z?
SHEG 4 I-NR Yfived 46 SHECI-NR Yo 22
SHEC g pn-NR UepeF-QA—Z SHEC g ptn-NR UepeF—‘l—.Q-Z
SHEC -NR Yivad 035 SHEG -NR Yivad 98
SHEG o NR He_peF-OTSQ SHEC g NR HepeF—L.QQ
SHGCa”-NR Ua”-O.QS SHGCaerR Ua”-1.30
SHGCa"-NR Ua||—0.98 SHGCa”—NR Ua||—1.30
SHGCa”-NR Ua||—0.61 SHGCaerR Ua”-1.10
SHGCa"-NR Ua”—O.G‘I SHGCa”—NR Ua”—‘l.‘IO
SHGCa”-NR Ua||-0.58 SHGCaerR Ua||-0.81
SHGCa"-NR Ua||—0.58 SHGCa”—NR Ua”—O.B’I

SHGC

SHGC

SHGC

SHGC-NR all

SHGG I -NR
SHBC g NR
SHGGI-NR
SHECpopRNR
SHBC4-NR
SHGC 4 NR
SHGGGH_NR
SHBC g NR
SHGG4I-NR

SHECophNR

SHGCa”—NR

all’NR

SHGCa”—NR

SHGCa”—NR

allNR

all’NR

a Exception to A3.1.3.1 applies.

o o

doors.

ANSI/ASHRAE Addenda to ANSI/ASHRAE Standard 90.1-2004

Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.
Metal framing includes metal framing with or without thermal break. The all other subcategory includes operable windows, fixed windows, and non-entrance
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Revise Tables 5.5-1 to 5.5-8 as follows (SI version).

TABLE 5.5-1 Building Envelope Requirements For Climate Zone 1 (A,B)

Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation U-0.360 R-2.6 ci U-0.360 R-2.6 ci U-7.280 NR
Entirely above
Deck
Metal Building U-0.369 R-3.3 U-0.369 R-3.3 U-7.268 NR
Attic and Other  U-0.192 R-5.3 U-0.153 R-6.7 U-3.483 NR
Walls, Above Grade
Mass U-3.293 NR U-0.8572 R-1.0 ci@ U-3.293 NR
Metal Building U-0.642 R-2.3 U-0.642 R-2.3 U-6.700 NR
Steel Framed U-0.705 R-2.3 U-0.705 R-2.3 U-1.998 NR
Wood Framed  U-0.504 R-2.3 U-0.504 R-2.3 U-1.660 NR
and Other
Wall, Below Grade
Below Grade C-6.473 NR C-6.473 NR C-6.473 NR
Wall
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  U-1.599 NR U-1.599 NR U-1.599 NR
and Other
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 F-1.766 R-1.3 for 300 mm F-1.766 R-1.3 for 300 mm
mm
Opaque Doors
Swinging U-3.975 U-3.975 U-3.975
Non-Swinging U-8.233 U-8.233 U-8.233
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Fenestration Max. U SHGC (AH Max. U SHGC (Al Max. U SHGC (AH

Vertical Glazing,0-40% of Wall

Nonmetal U-6.81 SHGC-0.25all U-6.81 SHGC-0.25 all U-6.81 SHGC-NR all
framing: all® u-6.81 U-6.81 U-6.81

Metal fr: U-6.81 U-6.81 U-6.81

curtainwall/ U-6.81 U-6.81 U-6.81

storefrontd

Metal framing:
entrance door?

Metal framing:
a_II otherd
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TABLE 5.5-1 Building Envelope Requirements For Climate Zone 1 (A,B) (Continued)
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (AH Max. U SHGC (AH Max. U SHGC (AH
Fenestration
0-10-0% Uﬁ*eé@gs SHGGGH—Q% Uﬁ*ed—é.J:)S SHGGQH—Q% Uﬁ*ed% SHGGau—NR
Um%% SHGGHO{#’-G% UepeF—F% SHGGHeFm—G:&- UepeF—F% SHGGHGFthNR
40-14-20-0% Y693 SHGG 51025 Yfiag 693 SHGG -0-25 Yfiag 693 SHEG HNR
Ue_peF—7—.2—1» SHGGHeFth% Ue-peF% SHGG%—G& Ue_peFJ—,Z—? SHGGHeFt-hNR
201 39904 “ﬁ*ed‘@-‘% SHGGGH-Q.—% Uﬁ*ed—é.—gs SH-GGaH—GTE% Uﬁ*ed—é.—gs SHGGaH—N-R
uepeF—7—24 SHGGHQF&F}% UepeF—7—24 SHGGneFth—Ofs-t UepeF—7—24 SHGGHGFHEINR
30-14-40-0% Uﬁ*eé—e.gs SHGGGH—O.—Z-é Uﬁ*eé—é.—% SHeGa“-ees Uﬁ*eé%a SHGGau—NR
UepeFJ—.’H- SHGGHO{#TQM UepeF—P% SHGGHeﬂh—GM erqu_'y SH'GGHGFthNR
40-1-50-0% uﬁ*eé@.-gs SH-GGGH—OA-Q Uﬁ*ed—é.—gs SHGGaH—OA-Q Uﬁ*ed—éwM SHGGa”—NR
Ue_peF—7—.24 SHGGHeFth% Ue_peF-7—,24 SHGG%—G% Ueﬁe{s# SHGGHeFt-hNR
Skylight with Curb, Glass,% of Roof
0-2.0% Ua”—11.24 SHGCa”—0.36 Ua||—11.24 SHGCa”—O.19 Ua”—11.24 SHGCa”—NR
2.1-5.0% Ua”-11,24 SHGCa”-O.19 Ua||-11.24 SHGCa”-OA16 Ua||-11.24 SHGCa”-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Ua”—10.79 SHGCa”—O.34 Ua”—10.79 SHGCa”—O.27 Ua”—10.79 SHGCa”—NR
2.1-5.0% Ua”-10,79 SHGCa”-O.27 Ua||-10.79 SHGCa”-OA27 Ua||-10.79 SHGCa”-NR
Skylight without Curb, All,% of Roof
0_2'0% Ua”—7.72 SHGCa”—O.SG Ua||—7.72 SHGCa”—O.19 Ua”—7.72 SHGCa”—NR
2.1-5.0% Ua”-7,72 SHGCa”-O.19 Ua||-7.72 SHGCa”-OA19 Ua||-7.72 SHGCa”-NR

o

Exception to A3.1.3.1 applies.

c Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.
d (I;/Ioeotfsl.framinq includes metal framing with or without thermal break. The all other subcategory includes operable windows. fixed windows. and non-entrance
TABLE 5.5-2 Building Envelope Requirements For Climate Zone 2 (A,B)
Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation U-0.360 R-2.6ci U-0.360 R-2.6 ci U-1.240 R-0.7 ci
Entirely above
Deck
Metal Building U-0.369 R-3.3 U-0.369 R-3.3 U-0.948 R-1.1
Attic and Other  U-0.192 R-5.3 U-0.153 R-6.7 U-0.459 R-2.3
Walls, Above Grade
Mass U-3.293 NR U-0.8572 R-1.0 ci@ U-3.293 NR
Metal Building U-0.642 R-2.3 U-0.642 R-2.3 U-1.045 R-1.1
Steel Framed U-0.705 R-2.3 U-0.705 R-2.3 U-1.998 NR
Wood Framed U-0.504 R-2.3 U-0.504 R-2.3 U-1.660 NR

and Other
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TABLE 5.5-2 Building Envelope Requirements For Climate Zone 2 (A,B) (Continued)

Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Wall, Below Grade
Below Grade C-6.473 NR C-6.473 NR C-6.473 NR
Wall
Floors
Mass U-0.780 R-0.7 ci U-0.606 R-1.1ci U-1.825 NR
Steel Joist U-0.296 R-3.3 U-0.296 R-3.3 U-1.986 NR
Wood Framed  U-0.288 R-3.3 U-0.288 R-3.3 U-1.599 NR
and Other
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 F-1.766 R-1.3 for 300 mm F-1.766 R-1.3 for 300 mm
mm
Opaque Doors
Swinging U-3.975 U-3.975 U-3.975
Non-Swinging U-8.233 U-8.233 U-8.233
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC Al Max. U SHGC AH Max. U SHGC (AH
Fenestration
Vertical Glazing,0-40% of Wall
Nonmetal U-4.26 SHGC-0.25all U-4.26 SHGC-0.25 all U-6.81 SHGC-NR all
framing: all® U-3.97 U-3.97 u-6.81
Metal fr: U-6.25 U-6.25 U-6.81
curtainwall/ U-4.26 U-4.26 U-6.81
storefrontd
entrance doord
Metal framing:
all otherd
0-10-0% gﬁ*ed-e.-gs SH-GGGH—G.—QT‘) uﬁ*edé.-gs SH-GGaH—GéQ uﬁ*edé.-ss SH-GGaJ_rNR
Yoper 72t SHBC oty 064 Yoper ™2t SHGC oty 06+ Yoper?2t SHEC o R
40-4-20-0% Uﬁ*eé—s.gs SHGGa“-O.—Z-é Uﬁ*eé-efgs SHGGa“—G% uﬁ*eé-s.@a SHGGaJ_rNR
Ygper T2t SHGC gy 06+ Yoper T2t SHEC gy 0-6+ Yoper ™2t SHEC gppNR
20-14-30-0% gﬁ*ed@.-gs SH-GGGH—OTQS gﬁ*ed-e.-gs SH-GGaH—O.—Zé gﬁ*ed-e.-gs SHGGa”—NR
Yoper 2+ SHEC o064 Yoper 2+ SHECp o064 Yoper 2+ SHECpgupNR
30-4-40-0% uﬁ*eé-e.-gs SHGGGH—O.—Q—S uﬁ*edé.-gs SHGGaJ_‘—G.—Eé uﬁ*edé.-gs SH-GGaJ_rN-R
Yoper 72+ SHEC 06+ Yoper 2+ SHEC o064 Yoper 2+ SHEC o R NR
40-4-50-0% Uﬁ*eé% SHGGGH—Q.—# uﬁ*ed@.gs SHGGa“—Q—ﬂ Uﬁ*ed”f’é“ SHGGa“—NR
Yoper T2t SHEC g 044 Yoper 2t SHBC o043 Yoper 577 SHEC gppNR
Skylight with Curb, Glass,% of Roof
0-2.0% Ua||-11,24 SHGCa”-O.SG Ua||-11.24 SHGCa”-OA19 Ua||-11.24 SHGCa”-NR
2.1-5.0% Ua”-11.24 SHGCa”—O.'IQ Ua||—11.24 SHGCa”—O419 Ua||—11.24 SHGCa”—NR
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TABLE 5.5-2 Building Envelope Requirements For Climate Zone 2 (A,B) (Continued)

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (Al Max. U SHGC Al Max. U SHGC (Al
Fenestration
(Fixed/ Orientations! (Fixed OFi . (Fixed/ Orientations!
. ble) North-Oriented) O ble) North-Ori y o ble) Nerth-Oriented)
Skylight with Curb, Plastic,% of Roof
0-2.0% Ua”-10.79 SHGCa”-O.SQ Ua||-10.79 SHGCa”-O.27 Ua||-10.79 SHGCa”-NR
2.1-5.0% Ug)-10.79 SHGC-0.34 Ug)-10.79 SHGC )|-0.27 Ug)-10.79 SHGC 4| NR
Skylight without Curb, All,% of Roof
0-2.0% Ua”-7.72 SHGCa”-O.SG Ua||-7.72 SHGCa”-O419 Ua||-7.72 SHGCa”-NR
2.1-5.0% Ua”—7.72 SHGCa”-O.19 Ua||-7.72 SHGCa”-O.19 Ua”-7.72 SHGCa”-NR

[

Exception to A3.1.3.1 applies.

c Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.
d (I;/Ioe;fsl.framinq includes metal framing with or without thermal break. The all other subcategory includes operable windows, fixed windows, and non-entrance
TABLE 5.5-3 Building Envelope Requirements For Climate Zone 3 (A,B,C)
Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation U-0.360 R-2.6 ci U-0.360 R-2.6 ci U-1.240 R-0.7 ci
Entirely above
Deck
Metal Building U-0.369 R-3.3 U-0.369 R-3.3 U-0.551 R-1.8
Attic and Other  U-0.192 R-5.3 U-0.153 R-6.7 U-0.459 R-2.3
Walls, Above Grade
Mass U-0.8572 b R-1.0 ci® P U-0.701 R-1.3 ci U-3.293 NR
Metal Building U-0.642 R-2.3 U-0.642 R-2.3 U-1.045 R-1.1
Steel Framed U-0.705 R-2.3 U-0.479 R-2.3+R-0.7ci U-1.998 NR
Wood Framed  U-0.504 R-2.3 U-0.504 R-2.3 U-0.504 R-2.3
and Other
Wall, Below Grade
Below Grade C-6.473 NR C-6.473 NR C-6.473 NR
Wall
Floors
Mass U-0.606 R-1.1 ci U-0.496 R-1.5ci U-1.825 NR
Steel Joist U-0.296 R-3.3 U-0.296 R-3.3 U-0.390 R-2.3
Wood Framed  U-0.288 R-3.3 U-0.188 R-5.3 U-1.599 NR
and Other
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 F-1.766 R-1.3 for 300 mm F-1.766 R-1.3 for 300 mm
mm
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TABLE 5.5-3 Building Envelope Requirements For Climate Zone 3 (A,B,C) (Continued)

Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Opaque Doors
Swinging U-3.975 U-3.975 U-3.975
Non-Swinging U-8.233 U-2.839 U-8.233
Fenestration Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
torZones 3A- Max. U SHGC (Al Max. U SHGC (Al Max. U SHGC (Al
Vertical Glazing, % of Wall
Nonmetal U-3.69 SHGC-0.25all U-3.69 SHGC-0.25 all U-6.81 SHGC-NR all
framing: all® uU-3.41 U-3.41 U-6.81
Metal fr: U-5.11 U-5.11 U-6.81
curtainwall/ U-3.69 U-3.69 U-6.81
storefrontd
entrance doord
Metal framing:
all otherd
0-10-0% Hﬁ*ed%.—24 SHGGal_rOéiS Uﬁ*ed—?s.—2-4 SH-GGa“—GéQ uﬁ*ed-e.g% SH-GG{_M—N-R
Yopers80 SHEC 049 Yoper80 SHEC o049 Yoper 2+ SHEC o NR
40-4-20-0% Uﬁ*eé—s.—24 SHGGGH-O.—Z-é uﬁ*ed—s.-zm SHGGaJ_;—GTSQ uﬁ*eé-s.% SHGGGJ-VNR
Ygper390 SHBC gpip 049 Yoper390 SHBC gy 049 Yoper 72t SHEC gppNR
20-1-30-0% uﬁ*eé%;_m SH-GGGH—OTE%S Uﬁ*ed—3724 SHGGaH-O.—ZS uﬁ*eésfgs SHGGa”—NR
Yoper390 SHEC o039 Yoper80 SHEG o 0-39 Yoper 72+ SHEGpgupNR
30-1-40-0% Y s24 SHEE 4625 Yfieds24 SHGG-025 Uginog 693 SHEG 4 NR
Yopers80 SHEC 1y 0-39 Yoper80 SHEC o 0-39 Yoper 2+ SHEC o NR
40-14-50-0% Uﬁ*ed—Q—.@-1- SHGGGH-Q.—H) Uﬁ*ed—Q—.6-1- SHGGa“—Q—?Q Uﬁ*eé%“’ SHGGa”—NR
Yoper 257 SHEC gt} 026 Yoper2o7 SHBC g4y 0-26 Yoper 7 SHEC gppNR
Skylight with Curb, Glass,% of Roof
0-2.0% Ua”-6,64 SHGCa”-O.SQ Ua”-6.64 SHGCa”-OASG Ua”-11A24 SHGCa”-NR
2.1-5.0% Ua”—6.64 SHGCa”—O.19 Ua||—6.64 SHGCa”—O.19 Ua”-1 1.24 SHGCa”—NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Ua”-7.38 SHGCa”-O.SS Ua||-7.38 SHGCa||-O427 Ua”-10.79 SHGCa”-NR
2.1-5.0% Ua”—7.38 SHGCa”—O.34 Ua||—7.38 SHGCa”—O.27 Ua”-10.79 SHGCa”—NR
Skylight without Curb, All,% of Roof
0-2.0% Ua”-3.92 SHGCa”-O.BQ Ua||—3.92 SHGCa”»0436 Ua”-7A72 SHGCa”—NR
2.1-5.0% Ua”—3.92 SHGCa”—O.‘IQ Ua||—3.92 SHGCa”—O.19 Ua”-7.72 SHGCa”—NR

Exception to A3.1.3.1 applies.

¢ Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.
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Insulation is not required for non-residential mass walls in Climate Zone 3A located below the “Warm-Humid” line, and in Zone 3B.

< Metal framing includes metal framing with or without thermal break. The all other subcategory includes operable windows, fixed windows, and non-entrance doors.
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and Other

Vertical-Glazing.% ot W
0-10-0% Yfiag 693 SHGG )06+ Yfied 693 SHGG )-064 Ygixed 593 SHEG y-NR
Ygper?2+ SHEG 1041, -0-82 Ygper?2+ SHEG o i1, -0-82 Ygper 72t SHEG o pNR
10-4-20-0% Ygyed 693 SHGG,)-0-39 Yfied 693 SHGG,)-0-64 Ygiad 698 SHGG 4 -NR
Ygper?2t SHGG 104106+ Ygper?2t SHEG o 41,064 Yoper 72t SHEG, R NR
20.-4-30.0% Y593 SHGG 41639 Y693 SHEG -039 Yfixed 593 SHEG y-NR
Yoper?2t SHEG g 06+ Ygper?2t SHOG g y-0-6% Ygper 72t SHEG ot NR
30.14-40.0% Yfiag 693 SHGG 51634 Yfieg 693 SHEG y-0-34 Ygixed 593 SHEG H-NR
Yoper 2t SHEG 1o 4106+ Ygper?2t SHEG 01064 Ygper P2t SHEG o NR
40-1-50-0% Ygyed 693 SHGG,)-0-20 Ygyed -+ SHGG,)-0-25 Ygiad 554 SHGG 4 -NR
Ygper?2t SHGG 1041, -0-30 Ygperso SHEG, o i1, -0-64 Yopers7? SHEG, o NR
! ¥
0-2.0% YyH24 SHGG ) -0-64 Yy t24 SHGG,)-0-39 Yoy H24 SHGG 4 -NR
24500 Ygyt4 SHGG 51639 Ygyh24 SHEG)-0-49 YgyH24 SHEG HNR
! ¥
0-2.0% Yyte-79 SHGG,)-0-65 Y679 SHGG,)-0-65 Yoy t679 SHGG 4 -NR
24500 Y679 SHGG 51639 Yoy 079 SHEG y-0-34 Yy t0-79 SHEG H-NR
9
0-2.0% Y72 SHGG,)-0-64 Y72 SHGG,)-0-39 Yoy 772 SHGG 4 -NR
24500 Y772 SHGG 51639 Yoy 772 SHEG)-0-49 Yoy 772 SHEG y-NR
TABLE 5.5-4 Building Envelope Requirements For Climate Zone 4 (A,B,C)
Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation U-0.360 R-2.6 ci U-0.360 R-2.6 ci U-1.240 R-0.7 ci
Entirely above
Deck
Metal Building U-0.369 R-3.3 U-0.369 R-3.3 U-0.551 R-1.8
Attic and Other  U-0.192 R-5.3 U-0.153 R-6.7 U-0.459 R-2.3
Walls, Above Grade
Mass U-0.8572 R-1.0 ci® U-0.592 R-1.7 ci U-3.293 NR
Metal Building U-0.642 R-2.3 U-0.642 R-2.3 U-0.761 R-1.8
Steel Framed U-0.705 R-2.3 U-0.365 R-23+R-1.3ci U-0.705 R-2.3
Wood Framed U-0.504 R-2.3 U-0.504 R-2.3 U-0.504 R-2.3
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TABLE 5.5-4 Building Envelope Requirements For Climate Zone 4 (A,B,C) (Continued)

Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Wall, Below Grade
Below Grade C-6.473 NR C-6.473 NR C-6.473 NR
Wall
Floors
Mass U-0.606 R-1.1ci U-0.496 R-1.5ci U-1.825 NR
Steel Joist U-0.296 R-3.3 U-0.214 R-5.3 U-0.390 R-2.3
Wood Framed  U-0.288 R-3.3 U-0.188 R-5.3 U-0.376 R-2.3
and Other
Slab-On-Grade Floors
Unheated F-1.264 NR F-1.264 NR F-1.264 NR
Heated F-1.644 R-1.3 for 600 F-1.454 R-1.8 for 900 mm F-1.766 R-1.3 for 300 mm
mm
Opaque Doors
Swinging U-3.975 U-3.975 U-3.975
Non-Swinging U-8.233 U-2.839 U-8.233
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (Al Max. U SHGC Al Max. U SHGC AH
Fenestration
Vertical Glazing,0-40% of Wall
Nonmetal u-2.27 SHGC-0.40 all U-2.27 SHGC-0.40 all U-6.81 SHGC-NR all
framing: all® u-2.84 u-2.84 U-6.81
Metal fr: U-4.83 U-4.83 U-6.81
curtainwall/ U-3.12 U-3.12 U-6.81
storefrontd
entrance doord
Metal framing:
all otherd
0-10-0% Uﬁ*ed%.—24 SH-GGGH—GQS Uﬁ*ed—?s.—2-4 SH-GGaH—GéQ uﬁ*ed-erg% SH-GGaJ_rNR
Ygper®80 SHBC o p1y70-49 Ugper380 SHGC oty 049 Yoper T2t SHEC o R
40-4-20-0% Uﬁ*eé—s.—24 SHGGa“-O.%Q uﬁ*ed—s.-u SHGGal_‘—GrSQ uﬁ*eé-s.@a SHGGaJ_rNR
Yoper380 SHEC gy 049 Yoper390 SHEC gy 049 Yoper 72t SHEC gppNR
20-14-30-0% uﬁ*ed%.-y SH-GGGH—O%Q Uﬁ*ed—3724 SH-GGaH—O%Q Uﬁ*eé—éfgs SHGGa”—NR
Yoper380 SHEC g pt-0-49 Yoper3-80 SHEC o049 Yoper™2+ SHECpgupNR
30-4-40-0% Uﬁ*eé%.—24 SH-GGGH—O%S Uﬁ*ed%.—2-4 SH-GGaH—GéQ Hﬁ*eé—érgé SH-GGaJ_rN-R
Yopers80 SHEC oy 049 Yoper89 SHEC o049 Yoper 2t SHEC o R NR
40-4-50-0% Uﬁ*eé—z—.éﬂr SHGGGH—Q.—ZT‘% Uﬁ*eé—z—.éﬂr SHGGQH—Q—Z% Uﬁ*eé—é.—‘;'>4 SHGGa“—NR
Yoper 257 SHEC gpip9-36 Yoperao7 SHBC o4y 0-36 Yoper 7 SHEC gppNR
Skylight with Curb, Glass,% of Roof
0-2.0% Ua”-6,64 SHGCa”-OAQ Ua||-5.56 SHGCa”-OASG Ua”-11A24 SHGCa”-NR
2.1-5.0% Ua”-6.64 SHGCa”—O.SQ Ua||—5.56 SHGCa”—O419 Ua”-1 1.24 SHGCa”—NR
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TABLE 5.5-4 Building Envelope Requirements For Climate Zone 4 (A,B,C) (Continued)

Fenestration

Assembly
Max. U
{Fixedt

Operable)

Assembly Max.
SHGC (AH

Assembly Assembly Max.

Max. U

SHGC (AH

Assembly
Max. U

Assembly Max.

SHGC (AH

Oricntati A (Fixed/ Oricntati | (Fixed/ Orientati A

Skylight with Curb, Plastic,% of Roof

0-2.0%
2.1-5.0%

Ua”-7.38

Ua”—7.38

Skylight without Curb, All,% of Roof

0-2.0%
2.1-5.0%

Ug)I-3-92

Ua”—3.92

SHGCa”-O.65

SHGCa”—O.34

SHGC,4-0.49

SHGCa”—O.39

Ua”-7.38

Ua”-7.38

Ug)I-3-29

Ua”-3.29

SHGCa”-O.62

SHGCa”—O.27

SHGC,-0.36

SHGCa”—O.19

Ua”-1 0.79

Ua”-10.79

Ua"-7.72

Ua”-7.72

SHGCa”-NR

SHGCa”—NR

SHGC4|-NR

SHGCa”—NR

[

Exception to A3.1.3.1 applies.

¢ Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.
d Z/Ioeotzrasl Iframing includes metal framing with or without thermal break. The all other subcategory includes operable windows. fixed windows. and non-entrance
TABLE 5.5-5 Building Envelope Requirements For Climate Zone 5 (A,B,C)
Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation U-0.360 R-2.6ci U-0.360 R-2.6 ci U-0.982 R-0.9 ci
Entirely above
Deck
Metal Building ~ U-0.369 R-3.3 U-0.369 R-3.3 U-0.551 R-1.8
Attic and Other  U-0.192 R-5.3 U-0.153 R-6.7 U-0.300 R-3.3
Walls, Above Grade
Mass U-0.701 R-1.3ci U-0.513 R-2.0ci U-3.293 NR
Metal Building  U-0.642 R-2.3 U-0.324 R-2.3 + R-2.3 U-0.698 R-1.9
Steel Framed U-0.479 R-2.3 + R-0.7ci U-0.365 R-23+R-1.3ci  U-0.705 R-2.3
7 Wood Framed  U-0.504 R-2.3 U-0.504 R-2.3 U-0.504 R-2.3
and Other
Wall, Below Grade
Below Grade C-6.473 NR C-6.473 NR C-6.473 NR
Wall
Floors
Mass U-0.496 R-1.5ci U-0.420 R-1.8 ci U-1.825 NR
Steel Joist U-0.296 R-3.3 U-0.214 R-5.3 U-0.390 R-2.3
Wood Framed  U-0.188 R-5.3 U-0.188 R-5.3 U-0.376 R-2.3
and Other
Slab-On-Grade Floors
Unheated F-1.264 NR F-1.264 NR F-1.264 NR
Heated F-1.454 R-1.8 for 900 F-1.454 R-1.8 for 900 mm F-1.766 R-1.3 for 300 mm
mm
Opaque Doors
Swinging U-3.975 U-3.975 U-3.975
Non-Swinging U-8.233 U-2.839 U-8.233
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TABLE 5.5-5 Building Envelope Requirements For Climate Zone 5 (A,B,C) (Continued)

Fenestration

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (AH Max. U SHGC (AH Max. U SHGC (AH
(Fixed Orientati | (Fixed Orientati | (Fixed Orientati |

Vertical Glazing,0-40% of Wall

Skylight with Curb, Glass,% of Roof

Skylight with Curb, Plastic,% of Roof

Skylight without Curb, All,% of Roof

Nonmetal

framing: all®

Metal fr:
curtainwall/

storefrontd

Metal framing:
entrance door?

Metal framing:

all otherd
0-10-0%

404-20-0%

40-4-50-0%

0-2.0%

2.1-5.0%

0-2.0%
2.1-5.0%

0-2.0%
2.1-5.0%

U-1.99
U-2.56
U-4.54
U-3.12

Yfixed 24
oper
Yixed >t
l:lepeF—Q—.él
Ua”-6,64

Ua"—6.64

Ua”-6,25

Ua"—6.25

Ua”-3,92

Ua”—3.92

SHGC-0.40 all U-1.99 SHGC-0.40 all U-6.81
U-2.56 U-6.81
U-4.54 U-6.81
U-3.12 U-6.81
SHEG,)-6-49 Y24 SHEG4-0-49 Yeiveg6-93
SHEG 11049 Uepef-&gé SHEG o049 Uepe,F—7—.2—1—
SHEG4,-6-39 Yfived 324 SHEG41-6-39 Yeived R
SHEG L o1 6-49 UepeF—3:89 SHEC 5111049 UepeF—7—.2—1-
SHEG411-6-39 Yfived 324 SHGEG411-6-39 Yiveds-93
SHEG o 11 -0-40 UepeFJ\nSO SHEC o049 UepeF—7—.2—1—
SHEG4)-6-39 Y324 SHEG4-0-39 Ygiad 693
SHEG 11 -0-49 UepeF-&SO SHEG o049 UepeF—7—.2—1—
SHEG4,-6-26 Yfived 26t SHEGC1-0-26 Yeived 554
SHEC ;o t11-0-36 UepeF—Qf@¥ SHEC 511049 UepeF—f).—ﬂ
SHGC,-0.49 Uy 6.64 SHGC,)-0.49 Ug11-24
SHGCa”—O.39 Ua”—6.64 SHGCa”—O.39 Ua”-1 1.24
SHGC,-0.77 Ug)6.25 SHGC,-0.77 Ug)10.79
SHGC)-0.62 Ug|-6-25 SHGC)|-0.62 Ug-10.79
SHGC,-0.49 Ug)3.92 SHGC,)-0.49 Ug7-72
SHGCa”—O.39 Ua||—3.92 SHGCa”—O.39 Ua”-7.72

SHGC-NR all

SHGG I -NR
SHBC g NR
SHGGI-NR
SHECpopRNR
SHBC4-NR
SHGC 4 NR
SHGGGH_NR
SHBC g NR
SHGG4I-NR

SHECophNR

SHGCa”—NR

SHGC4|-NR

al

SHGCa”—NR

SHGCa”—NR

SHGCa”—NR

SHGC4||-NR

al

o

o o
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Exception to A3.1.3.1 applies.
Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.

Metal framing includes metal framing with or without thermal break. The all other subcategory includes operable windows, fixed windows, and non-entrance

doors.
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TABLE 5.5-6 Building Envelope Requirements For Climate Zone 6 (A,B)

Nonresidential Residential Semiheated
Assembly Insulation Min. Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation U-0.360 R-2.6 ci U-0.360 R-2.6 ci U-0.982 R-0.9 ci
Entirely above
Deck
Metal Building U-0.369 R-3.3 U-0.369 R-3.3 U-0.551 R-1.8
Attic and Other U-0.153 R-6.7 U-0.153 R-6.7 U-0.300 R-3.3
Walls, Above Grade
Mass U-0.592 R-1.7 ci U-0.513 R-2.0ci U-3.293 NR
Metal Building U-0.642 R-2.3 U-0.324 R-23+R-2.3 U-0.642 R-2.3
Steel Framed U-0.479 R-2.3 + R-0.7 ci U-0.365 R-2.3+R-1.3ci U-0.705 R-2.3
Wood Framed U-0.504 R-2.3 U-0.365 R-2.3+R-0.7ci U-0.504 R-2.3
and Other
Wall, Below Grade
Below Grade C-6.473 NR C-0.678 R-1.3 ci C-6.473 NR
Wall
Floors
Mass U-0.496 R-1.5ci U-0.363 R-2.2 ci 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 U-0.188 R-5.3 U-0.188 R-5.3 U-0.376 R-2.3
and Other
Slab-On-Grade Floors
Unheated F-1.264 NR F-1.264 NR F-1.264 NR
Heated F-1.454 R-1.8 for 900 F-1.350 R-1.8 for 1200 F-1.766 R-1.3 for 300 mm
mm mm
Opaque Doors
Swinging U-3.975 U-2.839 U-3.975
Non-Swinging U-2.839 U-2.839 U-8.233
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (AH Max. U SHGC (AH Max. U SHGC (AH
Fenestration . . . . . . . . .
Hbeedt Orientationst Fheedt Orientationrst Hieedt Orientationst
Vertical Glazing,0-40% of Wall
Nonmetal U-1.99 SHGC-0.40all U-1.99 SHGC-0.40 all U-3.69 SHGC-NR all
framing: all® U-2.56 U-2.56 U-3.41
Metal fr: uU-4.54 uU-4.54 U-5.11
curtainwall/ U-3.12 U-3.12 U-3.69
storefrontd
Metal framing:
entrance doord
Metal framing:
all otherd
g 1g904 uﬁ*ed—s.-y SHGGGH—OAQ uﬁ*ed—s.-y SHGGa“—GAQ uﬁ*eé-s.@a SHGGGH—NR
Hepefw SH-GGHer_th-QAQ UepeF—&SQ SHGGneFth'Q’S“' UepeF—7—.24 SH-GGneﬁhNR
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TABLE 5.5-6 Building Envelope Requirements For Climate Zone 6 (A,B) (Continued)

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.

. Max. U SHGC (AH Max. U SHGC (AH Max. U SHGC (AH
Fenestration . . . . . . . . .
{Eicedt Orientationst Eheedt Orientationst Eieedt Orientationst
10-4-20-0% Uﬁ*eé—@»% SHGGGH—Q.%Q uﬁ*ed%am SHGGa“—Qég Uﬁ*eé—@% SHGGa“—NR
Hepef%g SH-GGHO{#’-G#Q UepeF%:SG SHGGHeFm-GAQ Hepef—7—24 SHGGHGF#INR
20.1-30-0% Yfiag 324 SHGG 51039 Yfieg 324 SHGG4-0-39 Ygixed 593 SHEG HNR
UepeF—S:SO SHGGHGF&hM UepeF—STSO SHGG%—GAQ HGPEFJ_'%' SHGGHeFt-hNR
30-4-40-0% Uﬁ*ed—?).—24 SHGGGH-Q%Q Uﬁ*ed—?).—24 SH-GGa“-Gég Uﬁ*ed-é.—gs SHGGaH—NR
uepeF—STSO SH'GGF}QFH:}M UepeF—Qst SH-GG%—OAQ UepeF—7—.24 SHGGHGFHEINR
40-4-50-0% Uﬁ*eé—z—.é-1- SHGGGH—O.—EG Uﬁ*ed—Z—.6-1- SHGGa“—Grzé Uﬁ*eé—%.—éﬁt SHGGa“—NR
UepeF—ZT@ SHGGHOFHRM UepeF—Z—.él SH-GGHeﬂh-GAQ HepeF_‘r"_# SH'GGHGFthNR
Skylight with Curb, Glass,% of Roof
0-2.0% Ua”-6,64 SHGCa”-OAQ Ua”-S.SG SHGCa”-OAG Ua”-11A24 SHGCa”-NR
21_50% Ua”-6.64 SHGCa”-O.49 Ua”-5.56 SHGCa”-O.36 Ua”-11.24 SHGCa”-NR

Skylight with Curb, Plastic,% of Roof

0_2_0% Ua”-4,94 SHGCa”-O.71 Ua||-4.20 SHGCa”-OA65 Ua”-1OA79 SHGCa”-NR

21 _5_0% Ua”—4.94 SHGCa”—O.58 Ua||—4.20 SHGCa”—O.SS Ua”-10.79 SHGCa”—NR
Skylight without Curb, All,% of Roof

0_2_0% Ua||-3,92 SHGCa”-OAQ Ua”-3.29 SHGCa”-OAQ Ua”-7A72 SHGCa”-NR

21 _5_0% Ua”-3.92 SHGCa”—O.49 Ua||—3.29 SHGCa”—O439 Ua”-7.72 SHGCa”—NR

[

Exception to A3.1.3.1 applies.

c Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.
d glloegfsl'framing includes metal framing with or without thermal break. The all other subcategory includes operable windows, fixed windows, and non-entrance
TABLE 5.5-7 Building Envelope Requirements For Climate Zone 7
Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation U-0.360 R-2.6 ci U-0.360 R-2.6 ci U-0.982 R-0.9 ci
Entirely above
Deck
Metal Building U-0.369 R-3.3 U-0.369 R-3.3 U-0.551 R-1.8
Attic and Other  U-0.153 R-6.7 U-0.153 R-6.7 U-0.300 R-3.3
Walls, Above Grade
Mass U-0.513 R-2.0 ci U-0.453 R-2.3 ci U-3.293 NR
Metal Building U-0.324 R-2.3+R-2.3 U-0.324 R-2.3+R-2.3 U-0.642 R-2.3
Steel Framed U-0.365 R-2.3+R-1.3ci U-0.365 R-23+R-1.3ci U-0.705 R-2.3
Wood Framed U-0.504 R-2.3 U-0.291 R-2.3+R-1.3ci U-0.504 R-2.3
and Other
Wall, Below Grade
Below Grade C-0.678 R-1.3 ci C-0.678 R-1.3 ci C-6.473 NR
Wall
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TABLE 5.5-7 Building Envelope Requirements For Climate Zone 7 (Continued)

Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Floors
Mass U-0.496 R-1.5ci U-0.363 R-2.2ci U-0.780 R-0.7 ci
Steel Joist U-0.214 R-5.3 U-0.214 R-5.3 U-0.296 R-3.3
Wood Framed  U-0.188 R-5.3 U-0.188 R-5.3 U-0.376 R-2.3
and 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-1.454 R-1.8 for 900 F-1.350 R-1.8 for 1200 F-1.766 R-1.3 for 300 mm
mm mm
Opaque Doors
Swinging U-3.975 U-2.839 U-3.975
Non-Swinging  U-2.839 U-2.839 U-8.233
Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC Al Max. U SHGC Al Max. U SHGC Al
Fenestration
(Fixed Orientations! (Fixed Orientations, (Fixed/ Orientations!
- ble) North-OFi o ble) Nerth-Ori N o ble) Nerth-Oi 1y
Vertical Glazing,0-40% of Wall
Nonmetal U-1.99 SHGC-0.45all U-1.99 SHGC-NR all U-3.69 SHGC-NR all
framing: all® U-2.27 U-2.27 U-3.41
Metal fr: u-4.54 U-4.54 uU-5.11
curtainwall/ U-2.56 U-2.56 U-3.69
storefrontd
Metal framing:
entrance door?
Metal framing:
all otherd
0-40-0% Uﬁ*ed—s.—24 SH-GGGH—OAQ Uﬁ*ed—3724 SH-GGa“—OA-Q uﬁ*eéé.-gs SHGGa”—NR
UepeF—&SQ SHGGHeFthW UeﬁeF—&SQ SHGGHeFthw UepeF—7—.24 SHGGHGF{-hNR
10-4-20-0% Uﬁ*ed—&—2-4 SH-GGGH-OA—Q Uﬁ*ed%.—2-4 SH-GGa“-OA—Q uﬁ*ed-eéae SH-GGa”—N-R
UepeF—SrgQ SH-GG%FH:}—O& UepeF—QfsQ SH-GG%-O& uepeﬂ-.g SHGGF}GFHE}NR
20-14-30-0% Uﬁ*eé—&—z&t SHGGGJ_;-O:“I-Q uﬁ*ed-s.-y SHGGGH—OAQ uﬁ*eé-e.@a SHGGa“—NR
UepeF%:SQ SH-GGHO{#’—GM UepeF%:SO SH-GGHeFm-OTM» l’lepqu_'y' SHGGHGF‘HQNR
30-1-40-0% uﬁ*ed%-&t SH-GGGH—OAQ Uﬁ*ed—3724 SH-GGGH-QAQ uﬁ*eéé.-gs SHGGa”—NR
uepeF—&se SHGGHeFth-OM UepeF—STSQ SHGGHeFth-Q:&t er%% SHGGHeﬁ_hN-R
40-4-50-0% Uﬁ*ed—z—.é-# SH-GGGH-G% Uﬁ*ed—Q—.S-‘l- SH-GGa“-O%S Hﬁ*ed%é‘l— SH-GGa”—NR
UepeF—Q—.él SHGG%—GM UepeF—Q—.él SH-GG%-O& uepeﬁ.-n SHGQHGH-hNR
Skylight with Curb, Glass,% of Roof
0-2.0% Ua”-6.64 SHGCa”-O.Gs Ua||-6.64 SHGCa”-0.64 Ua”-11.24 SHGCa”-NR
2.1-5.0% Ua”-6.64 SHGCa”-O.64 Ua”-6.64 SHGCa”-0.64 Ua”-11.24 SHGCa”-NR
Skylight with Curb, Plastic,% of Roof
0-2.0% Ua||-4.94 SHGCa”-O.77 Ua||-3.46 SHGCa”-0.77 Ua”-10.79 SHGCa”-NR
2.1-5.0% Ua”-4.94 SHGCa”-O.71 Ua”-3.46 SHGCa”-O.77 Ua”-10.79 SHGCa”-NR
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TABLE 5.5-7 Building Envelope Requirements For Climate Zone 7 (Continued)

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (AH Max. U SHGC (Al Max. U SHGC (AH
(Fixed Orientati | (Fixed ori : / (Fixed Orientati |

Fenestration

Skylight without Curb, All,% of Roof

0-2.0% Ug-3.92 SHGC 4|-0.68 Ug-3.92 SHGC 4|-0.64 Ug|7.72 SHGC4"NR
2.1-5.0% Ug-3.92 SHGC|-0.64 Ug-3.92 SHGC,-0.64 Ug|7.72 SHGC4)-NR
c Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.
d leoe(;(?sl.framinq includes metal framing with or without thermal break. The all other subcategory includes operable windows. fixed windows, and non-entrance
TABLE 5.5-8 Building Envelope Requirements For Climate Zone 8
Nonresidential Residential Semiheated
Assembly Insulation Min.  Assembly Insulation Min. Assembly Insulation Min.
Opaque Elements Maximum R-Value Maximum R-Value Maximum R-Value
Roofs
Insulation U-0.273 R-3.5 ci U-0.273 R-3.5 ci U-0.527 R-1.8 ci
Entirely above
Deck
Metal Building U-0.278 R-2.3+R-3.3 U-0.278 R-2.3+R-3.3 U-0.409 R-2.8
Attic and Other  U-0.153 R-6.7 U-0.153 R-6.7 U-0.192 R-5.3
Walls, Above Grade
Mass U-0.453 R-2.3 ci U-0.404 R-2.7 ci U-0.8572 R-1.0 ci@
Metal Building U-0.324 R-2.3+R-2.3 U-0.324 R-2.3 +R-2.3 U-0.642 R-2.3
Steel Framed U-0.365 R-2.3+R-1.3ci U-0.315 R-2.3+R-1.8c¢ci U-0.705 R-2.3
Wood Framed U-0.291 R-2.3+R-1.3ci U-0.291 R-2.3+R-1.3c¢i U-0.504 R-2.3
and Other
Wall, Below Grade
Below Grade C-0.678 R-1.3 ci C-0.678 R-1.3 ci C-6.473 NR
Wall
Floors
Mass U-0.363 R-2.2 ci U-0.321 R-2.6 ci U-0.780 R-0.7 ci
Steel Joist U-0.214 R-5.3 U-0.183 R-6.7 U-0.296 R-3.3
Wood Framed U-0.188 R-5.3 U-0.188 R-5.3 U-0.288 R-3.3
and Other
Slab-On-Grade Floors
Unheated F-0.935 R-1.8 for 600 F-0.900 R-2.6 for 600 mm F-1.264 NR
mm
Heated F-1.350 R-1.8 for 1200  F-1.350 R-1.8 for 1200 F-1.644 R-1.3 for 600 mm
mm mm
Opaque Doors
Swinging U-2.839 U-2.839 U-3.975
Non-Swinging U-2.839 U-2.839 U-8.233
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TABLE 5.5-8 Building Envelope Requirements For Climate Zone 8 (Continued)

Assembly Assembly Max. Assembly Assembly Max. Assembly Assembly Max.
Max. U SHGC (AH Max. U SHGC (AH Max. U SHGC (AH
(Fixed Orientati | (Fixed Orientati | (Fixed Orientati |
Vertical Glazing,0-40% of Wall

Fenestration

Nonmetal U-1.99 SHGC-0.45all U-1.99 SHGC-NR all U-3.69 SHGC-NR all
framing: all® U-2.27 U-2.27 U-3.41

Metal fr: U-4.54 u-4.54 U-5.11

curtainwall/ U-2.56 U-2.56 U-3.69

storefrontd

Metal framing:
entrance doord

Metal framing:

all otherd

0-40-0% Yiveg 26+ SHEG 4 -NR Y ag 26t SHEG 4 -NR Yeiveg6-93 SHEG4-NR
UepeF—Q—.@l SHEC gt NR UepeF-Z—.gl SHEC gt -NR UepeF—7—.2—1— SHEC o NR
UepeF—Q—.Gl SHEG gt NR HepeF—E—.é-? SHEC gt NR UepeF—7—.2—1- SHEC o NR
UepeF—Q—é? SHECL g NR UepeF—Z—é? SHEC gt NR UepeF—7—.2—1— SHEC g rNR
UepeF—Q—.@l SHEC gt -NR UepeF-Q—.gl SHEC g ptn-NR UepeF—7—.2—1— SHEC o NR
HepeF—Q—.% SHEG gt NR HepeF—%Qil- SHEG gt NR UepeF—f).—ﬂ SHEG Lot NR

Skylight with Curb, Glass,% of Roof
0-2.0% Ua”-5.56 SHGCa”-NR Ua”-5.56 SHGCaerR Ua”-7A38 SHGCa”-NR
2.1-5.0% Ua"-5.56 SHGCa”—NR Ua||—5.56 SHGCa”—NR Ua”-7.38 SHGCa”—NR

Skylight with Curb, Plastic,% of Roof
0-2.0% Ua”-3.46 SHGCa”-NR Ua”-3.46 SHGCaerR Ua”-625 SHGCa”-NR

2.1-5.0% Ua"-3.46 SHGCa”—NR Ua||—3.46 SHGCa”—NR Ua||-6.25 SHGCa”—NR
Skylight without Curb, All,% of Roof
0_20% Ua”-3.29 SHGCa”-NR Ua”-3.29 SHGCaerR Ua”-4.60 SHGCa”-NR

2.1-5.0% Ua"-3.29 SHGCa”—NR Ua||—3.29 SHGCa”—NR Ua”-4.60 SHGCa”—NR

Exception to A3.1.3.1 applies.
Nonmetal framing includes framing materials other than metal with or without metal reinforcing or cladding.

Metal framing includes metal framing with or without thermal break. The all other subcategory includes operable windows, fixed windows, and non-entrance
doors.

o o

Section 3.2, revise definition as follows: visions; 5.7, Submittals; and 5.8, Product Information and

. . . . . Installation Requirements; and either
orten{atton: the direction an .envelope elemgnt‘faces, i.e., the a. 5.5, Prescriptive Building Bnvelope Option, provided that
direction of a Vef:tor perpendicular to and p01.nt1ng away fr.om 1. the vertical fenestration area does not exceed 50%
the surface out§1de of the element. Eor-vertical fenestration; 40% of the gross wall area for each space-condition-

the two-categeries are north-oriented-anc-allother(Seenorth ing category and

oFte ”E“‘? ] 2. the skylight fenestration area does not exceed 5% of
Section 5.2.1, revise as follows: the gross roof area for each space-conditioning cate-
5.2.1 Compliance. For the appropriate climate, space- gory,

conditioning category, and class of construction, the building ~ or
envelope shall comply with 5.1, General; 5.4, Mandatory Pro- b. 5.6, Building Envelope Trade-Off Option.
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Section 5.5.4.3, revise as follows:

5.5.4.3 Fenestration U-Factor. Fenestration shall have
a U-factor not greater than that specified in Tables 5.5-1
through 5.5-8 for the appropriate fenestration area.

ereater—than—that speeified—for40%of thegross—wal

area:

Section 5.5.4.2, revise as follows:
5.5.4.2 Fenestration Area

5.5.4.2.1 Vertical Fenestration Area. The total verti-
cal fenestration area shall be less than 58%-40%-of the gross
wall area.

Exception to 5.5.4.2.1: Vertical fenestration complying with
Exception ¢e} (b) to 5.5.4.4.1.

Section 5.5.4.4, revise as follows:

5.5.4.4 Fenestration Solar Heat Gain Coefficient
(SHGCO).

5.5.4.4.1 SHGC of Vertical Fenestration. Vertical
fenestration shall have a SHGC not greater than that specified
for “all” orientations in Tables 5.5-1 through 5.5-8 for the
appropriate total vertical fenestration area.

Exceptions to 5.5.4.4.1:.

Exceptions to 5.5.4.4.1:
a& Inlatitodes-greaterthan10-degrees;the SHGC fornorth-

a. b)y-For demonstrating compliance for vertical fenestra-
tion only, the SHGC in the proposed building shall be
reduced by using the multipliers in Table 5.5.4.4.1 for
each fenestration product shaded by permanent projec-
tions that will last as long as the building itself.

b.  €e) Vertical fenestration that is located on the street side of
the street-level story only, provided that:

1. the street side of the street-level story does not exceed
20 ft in height,

2. the fenestration has a continuous overhang with a
weighted average projection factor greater than 0.5,
and

3. the fenestration area for the street side of the street-
level story is less than 75% of the gross wall area for
the street side of the street-level story.

When this exception is utilized, separate calculations
shall be performed for these sections of the building envelope,
and these values shall not be averaged with any others for
compliance purposes. No credit shall be given here or else-
where in the building for not fully utilizing the fenestration
area allowed.
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TABLE 5.5.4.4.1
SHGC Multipliersfor Permanent Projections

Projection SHGC Multiplier = SHGC Multiplier

Factor (Al Oth.er Orienta- (North-Oriented)

tions)

0-0.10 1.00 1.00
>0.10-0.20 0.91 0.95
>0.20-0.30 0.82 0.91
>0.30-0.40 0.74 0.87
>0.40-0.50 0.67 0.84
>0.50-0.60 0.61 0.81
>0.60-0.70 0.56 0.78
>(.70-0.80 0.51 0.76
>0.80-0.90 0.47 0.75
>0.90-1.00 0.44 0.73

5.5.4.4.2 SHGC of Skylights. Skylights shall have an
SHGC not greater than that specified for “all” orientations in
Tables 5.5-1 through 5.5-8 for the appropriate total skylight
area.

Section C3.5, revise as follows:

C3.5 The U-factor for fenestration in the base envelope
design shall be equal to the criteria from Tables 5.5-1 through
5.5-8 for the appropriate climate. The solar heat gain coeffi-
cient (SHGC) for fenestration in the base envelope design
shall be equal to the criteria from Tables 5.5-1 through 5-5-7
forTable 5.5-8. For portions of those tables where there are
no requirements, the SHGC shall be equal to 8-64fernorth-
oriented-and 0.46 for all ether vertical fenestration, 0.77 for
plastic skylights on a curb, and 0.72 for all other skylights with
a curb and without. The visible light transmittance (VLT) for
fenestration in the base envelope design shall be the VLT fac-
tor from Table C3.5 times the SHGC criteria as determined in
this subsection.

Table G3. Building Envelope, Section 6, Baseline Build-
ing Performance, revise as follows:

Equivalent dimensions shall be assumed for each exterior
envelope component type as in the proposed design; i.e., the
total gross area of exterior walls shall be the same in the
proposed and baseline building designs. The same shall be
true for the areas of roofs, floors, and doors, and the exposed
perimeters of concrete slabs on grade shall also be the same in
the proposed and baseline building designs. The following
additional requirements shall apply to the modeling of the
baseline building design:

(a) Orientation. The baseline building performance shall be
generated by simulating the building with its actual
orientation and again after rotating the entire building 90,
180, 270 degrees, then averaging the results. The building
shall be modeled so that it does not shade itself.
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(b) Opaque assemblies. Opaque assemblies used for new
buildings or

Additions shall conform with the following common,
lightweight assembly types and shall match the appropriate
assembly maximum U-factors in Tables 5.5-1 through 5.5-8:

*  Roofs — Insulation entirely above deck

*  Above-grade walls— Steel-framed

*  Floors — Steel-joist

*  Opaque door types shall match the proposed design and
conform to the U-factor requirements from the same
tables.

* Slab-on-grade floors shall match the F-factor for
unheated slabs from the same tables.

Opaque assemblies used for alterations shall conform with
5.1.3.

(¢) Vertical Fenestration. Vertical fenestration areas for
new buildings and additions shall equal that in the proposed
design or 40% of gross above-grade wall area, whichever is
smaller, and shall be distributed uniformly in horizontal
bands across the four orientations. Fenestration U-factors
shall match the appropriate requirements in Tables 5.5-1
through 5.5-8-for-the-applicable—vertical glazing percentage
for Ufixed. Fenestration solar heat gain coefficient (SHGC)
shall match the appropriate requirements in Tables 5.5-1

through 5.5-8-using-the-value for SHGC, ), for the-applicable

ANSI/ASHRAE Addenda to ANSI/ASHRAE Standard 90.1-2004

vertical—glazing perecentage: All vertical glazing shall-be
modeled-asfixedand shall be assumed to be flush with the

exterior wall, and no shading projections shall be modeled.
Manual window shading devices such as blinds or shades
shall not be modeled. The fenestration areas for envelope
alterations shall reflect the limitations on area, U-factor, and
SHGC as described in 5.1.3.

(d) Skylights and Glazed Smoke Vents. Skylight area shall
be equal to that in the proposed building design or 5% of the
gross roof area that is part of the building envelope,
whichever is smaller. If the skylight area of the proposed
building design is greater than 5% of the gross roof area,
baseline skylight area shall be decreased by an identical
percentage in all roof components in which skylights are
located to reach the 5% skylight-to-roof ratio. Skylight
orientation and tilt shall be the same as in the proposed
building design. Skylight U-factor and SHGC properties
shall match the appropriate requirements in Tables 5.5-1
through 5.5-8.

(e) Roof albedo. All roof surfaces shall be modeled with a
reflectivity of 0.30.

(f) Existing Buildings. For existing building envelopes, the
baseline building design shall reflect existing conditions
prior to any revisions that are part of the scope of work being
evaluated.
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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.
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