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5. BUILDING ENVELOPE

f Seclion 5 - Building Envelope ]

| &.1- General ]

*
| 5.2 - Definition of Compliance Paths |

L 5.4 - Mandatory Provisians ]

j L 5.6 - Building Envelope | Section 11 - Energy
5.5 - Prascriptive Path | I Trade-Off Option | Cost Budget Method |
3.

[ 5.7 - Submittals 1
s

| 58 - Praducts |

5.1 General

5.1.1 Scope. Section 5 specifies requirements for the
building envelope.
5.1.2 Space-Conditioning Categories
5.1.2.1 Separate exferior building envelope require-
ments are specified for each of three categories of conditioned
space: (a) nonresidential conditioned space, (b) residential
conditioned space, and (c) semiheated space.

5.1.2.2 Spaces shall be assumed to be conditioned
spaces and shall comply with the requirements for condi-
tioned space at the time of construction, regardless of whether
mechanical or electrical equipment is included in the building
permit application or installed at that time.

5.1.2.3 In climate zones 3 through 8, a space may be
designated as either semifeated or wnconditioned only if
approved by the building official.

5.1.3 Envelope Alterations. Alierations 10 the building
envelope shall comply with the requirements of Section 5 for
insulation, air leakage, and fenestration applicable to those
specific portions of the building that are being altered.

Exceptions: The following afterations need not comply with
these requirements, provided such altergiions will not
increase the energy usage of the building:

a. mstallation of storm windows over existing glazing
replacement of glazing in existing sash and frame
provided the LU-factor and SHGC will be equal to or
lower than before the glass replacement

c. alterafions to rooficeiling, wall, or floor cavities,
which are insulated to full depth with insulation hav-
ing a minimum nominal value of R-3.0/in.

d.  alterations 1o walls and floors, where the existing
structure is without framing cavities and ne new
framing cavities are created

€. replacement of a roof membrane where either the
roof sheathing or roof insulation is not exposed or, if
there is existing roof insulation, below the roof deck

f.  replacement of existing doors that separate condi-
tioned space from the exterior shall not require the
installation of a vestibule or revolving door, pro-
vided, however, that an existing vestibule that sepa-
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rates a conditioned space from the exterior shall not
be removed

g. replacement of existing fenestration, provided, how-
ever, that the area of the replacement fenestration
does not exceed 25% of the total fenestration area of
an existing building and that the U-facior and SHGC
will be equal to or lower than before the fenestration
replacement

5.1.4 Climate. Determine the climate zone for the loca-
tton. For US locations, follow the procedure in Section
5.1.4.1. For international locations, follow the procedure in
Section 5.1.4.2.

3.1.4.1 United States Locations. Use Figure B-1 or
Table B-1 in Appendix B to determine the required climate
ZOne.

Exception: Ifthere are recorded historical climatic data avail-
able for a construction site, they may be used to determine
compliance if approved by the building official.

5.1.4.2 International Locations. For locations in Can-
ada that are listed in Table B-2 in Appendix B. use this table
te determine the required climate zone number and, when a
climate zone letter is also required, use Table B-4 and the
Major Climate Type Definitions in Appendix B to determine
the letter (A, B, or C). For locations in other internationat
countries that are listed in Table B-3, use this table to deter-
mine the required climate zone number and, when a climate
zone letter is also required, use Table B-4 and the Major Cli-
mate Type Definitions in Appendix B to determine the leter
(A, B, or C). For all international locations that are not listed
either in Table B-2 or B-3, use Table B-4 and the Major Cli-
mate Type Definitions in Appendix B to determine both the
climate zone letter and number,

5.2 Compliance Paths

5.2.1 Compliance. For the appropriate climate, space-con-
ditioning category, and class of consiruction, the building enve-
fope shall comply with Section 5.1, General; Section 5.4,
Mandatory Provisions; Section 5.7, Submittals; and Section 5.8,
Product Information and Installation Requirements; and either

a. 3.5, Prescriptive Building Envelope Option, provided that

1. the vertical fenestration area does not exceed 40% of
the gross wall area for each space-conditioning cate-
gorvand

2. the skylight fenestration area does not exceed 5% of
the gross roof area for each space-conditioning cate-
gory, or

b. 5.6, Building Envelope Trade-Off Option,

5.2.2 Projects using the Energy Cost Budget Method
(Section 11 of this standard) must comply with Section 5.4,
the mandatory provisions of this section, as a portion of that
comipliance path,
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5.3 Simplified Building (Not Used)

5.4 Mandatory Provisions

5.4.1 Insulation. Where insulation is required in Section
3.5 or 5.6, it shall comply with the requirements found in Sec-
tions 5.8.1.1 through 5.8.1.9,

5.4.2 Fenestration and Doors. Procedures for determin-
ing fenestration and door performance are described in Sec-
tion 5.8.2, Product samples used for determining ferestration
performance shall be production line units or representative of
units purchased by the consumer or contractor,

5.4.3 Air Leakage

5.4.3.1 Bailding Envelope Sealing. The following
arcas of the building envelope shall be sealed, caulked, gas-
keted, or weather-stripped to minimize air leakage:

a. joints around fenestration and door frames

b, junctions between walls and foundations, between walls
at building corners, between walls and structural floors or
roafs, and between walls and roof or wall panels

c. openings at penetrations of utility services through reofs,
walls, and floors

d. site-built fenesrration and doors

¢.  building assemblies used as ducts or plenums

f.  joints, seams, and penetrations of vapor retarders

g. all other openings in the building emvelope

5.4.3.2 Fenestration and Doors. Air leakage for fenes-
tration and doors shall be determined in accordance with
NFRC 400. Air leakage shall be determined by a laboratory
accredited by a nationally recognized accreditation organiza-
tion, such as the National Fenestration Rating Council, and
shall be fabeled and certified by the mamufacturer. Air leak-
age shall not exceed 1.0 efm/ft” for glazed swinging entrance
doors and for revolving doors and 0.4 efm/ft® for all other
products.

Fxceptions:

a. Field-fabricated fenestration and doors,

b, For garage doors, air leakage determined by test at
standard test conditions in accordance with ANSI/
DASMA 105 shall be an acceptable alternate for
compliance with air leakage requirements.

5.4.3.3 Loading Dock Weatherseals. In ¢limate zones
4 through 8, cargo doors and loading dock doors shall be
equipped with weatherseals to restrict infiltrarion when vehi-
cies are parked in the doorway.

5.4.3.4 Vestibules. Building entrances that separate
conditioned space from the exterior shall be protected with an
enclosed vestibule, with all doors opening into and out of the
vestibule equipped with self-closing devices. Vestibules shall
be designed so that in passing through the vestibule it is not
necessary for the interior and exterior doors to open at the
same time. Inferior and exterior doors shall have a minimum
distance between them of not less than 7 ft when in the closed
position. The exterior envelope of conditioned vestibules shall
comply with the requirements for a conditioned space, The

interior and exterior envelope of unconditioned vestibules
shall comply with the requirements for a semiheated space.

Exceptions:
a. Building entrances with revolving doors.
b.  Doorsnot intended to be used as a building enfrance.
¢.  Doors opening directly from a dwelling unit.
d.  Building entances in buildings located in climate

zone 1 or 2,

e.  Building entrances in buildings located in climate
zone 3 or 4 that are less than four stories above grade
and less than 10,000 ft* in area.

f. Building entrances in buildings located in climate
zone 5,6, 7, or 8 that are less than 1000 f7 in arex.

g.  Doors that open directly from a space that is less
than 3000 ft? in area and is separate from the build-
ing entrance.

3.5 Prescriptive Building Envelope Option

5.5.1 For a conditioned space, the exterior building enve-
lope shall comply with either the *nonresidential” or “resi-
dential” requirements in Tables 5.5-1 through 5.5-8 for the
appropriate climate.

5.5.2 1If a building contains any semiheated space or
unconditioned space, then the semi-exterior building enve-
fope shall comply with the requirements for semikeared space
in Tables 5.5-1 through 5.3-8 for the appropriate climate. (See
Figure 5.5)

5.5.3 Opaque Areas. For all opaque surfaces except
doors, compliance shall be demonstrated by one of the follow-
ing two methods:

1. Minimum rated R-vahues of insulation for the thermal resis-
tance of the added insulation in framing cavities and contin-
wous insulation only. Specifications listed in Normative
Appendix A for each class of consiruction shall be used to
determine compliance.

2. Maximum U-factor, C-factor, or Ffactor for the entire
assembly. The values for typical construction assemblies
tisted in Normative Appendix A shall be used to determine

compliance,
- n
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Figure 5.5 Exterior and semi-exterior building envelope.

ANSIASHRATF/AESNA Standard 90.1-2007 (1-I* Edition}



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

Nonresidential Residential Semiheated
Opague Elements Assembly Iusulation Assembly Insulation Assembly Insulation
Maximum Min. R-value Maximum Min. R-Value Maximum Min. R-Value
Roofs
Insulation Entirely above Deck U-0.063 R-15.0 ¢.i. U-0.048 R-20.0 c.i. U-0.218 R-38ci
Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-1.280 NR
Attic and Other L-0.034 R-30.0 U-0.027 R-38.0 U-0.081 R-13.0
Walls, Above-Grade
Mass U-0.380 NR U-0.1512 R-5.7ci? 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
Walls, 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 L-0.350 ~NR U-0.350 NR
Weod-Framed and Cther uU-0.282 NR U-0.282 NR U-G.282 NR
Slab-On-Grade Floors
Unheated F-0.730 NR F-0.730 NE 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,
Opague Doors
Swinging U-0.700 U-0.700 U-0.700
Nonswinging U-1.450 U-1.450 U-1.450
Fenestration Assembly Assembly Max, Assembly Assembly Max.  Assembly  Assembly Max,
Max, U SHGC Max, U SHGC Max. U SHGC
Vertical Glazing, 0%-40% of Wall
Nonmetal [raming (zlll)h U-1.20 U-1.20 U-1.20
Metal framing . U-1.20 _ U-1.20 U-1.20
(curtainwall/storefront) SHGC-0.25 all SHGC-0.25 all SHGC-NR all
Metal framing (entrance door)®  U-1.20 U-1.20 U-1.20
Metal framing (all other)® U-1.20 U-i.20 U-1.20
Skylight with Curb, Glass, % of Roof
0%—2.0%% Ua“—l.‘)ﬁ SHGCa“4].3ﬁ Ua” 194 SHGL'a”—U.l‘) L‘a”--l.98 SHGCa“—\'R
2.1%—5.0% Ua]l- 1.98 SHGCa”ﬁ.l 9 Uan—l,‘)g SHGCa“—U‘]() Uu”—l R SHG(’a”—NR
Skylight with Curb, Flastic, % of Roof
0%—2.0% Ua“--l.‘)(l SH(iCaHA'!ﬁ-fl Uall—l})(l SH{_'i(.'ﬂ“ -1.27 Ua”—l“)O SHGC"A” NR
2.1%=5.0% Ua]]—l.‘)(l SHG(_‘a”—().?.T UaH 1.80 SHGCaH—UQ? Ua]rl,gl) SHGCa]l—NR
Skvlight without Curb, All, % of Roof
=2 0% Ual]—l.36 SHGCa”—l).Bﬁ Ua“ 1.36 SHGCall—(l.]‘J Ua“f—lﬁ(ﬂ SHGCaH—NR
2. 1%—5.0% Ualrl.?ﬁ SH(](‘a“ .19 U,dl]—l.3() SHGCa” -fi.1Y Ua“—l 36 S]IGCaH——NR

*The fallowing definitions apply: ¢.i. = continuous insulation {see Section 3.2), NR = no (insulation) requirement.

"Exception to Section 43.1.3.1 applies.

Nonmetal framing includes framing materials ather than metal with or without metal reinfarcing or cladding,
“Metyl traming includes metal framing with or without thermal break. The “all ather™ subcategory includes operable windows, fixed windows, and non-entrance doors.
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TABLE 5.5-2  Building Envelope Requirements for Climate Zone 2 (A, B)*

Neonresidential Residential Semiheated
Opaque Elements Assembly Insulation Assembly Insulation Assembly Insulation
Maximum Min. R-Value Maximum Min. R-Value  Maximum Min. R-Value
Roofs
Insulation Entirely above Deck U-0.048 R-20.0 ¢.i. U-0.048 R-20.0 c.i. U-0.218 R-3.8 ci.
Metal Building U-0.065 R-19.0 U-0.065 R-18.0 L-0.167 R-6.0
Attic and Other U-0.027 R-38.0 U-0.027 R-38.0 U-0.081 R-13.0
Walls, Ahove-Grade
Mass U-0.151" R-57¢ca® U-0.123 R-7.6 c.i. 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-0.064  R-13.0+R-7.5¢ci. U-0.124 R-13.0
Wood-Framed and Other U-0.089 R-13.0 CLi-0.089 R-13.0 U-0.089 R-13.0
Walls, Below-Grade
Below-Grade Wall C-1.140 NR C-1.140 MR C-1.140 NR
Floors
Mass U-0.107 R-6.3 c.i. U-0.087 R-8.3 ¢.i. 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 1J-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 1.
Opaque Doors
Swinging U-0.700 U-0.700 U-0.700
Nonswinging U-1.450 U-0.500 U-1.450
Fenestration Assembly Assembly Max. Assembly Assembly Max.  Assembly Assembly Max.
Max. U SHGC Max. U SHGC Max. U SHGC
Vertical Gluzing, 0%—40% of Wall
Nonmetal framing (all)? U-6.75 U-0.75 U-1.20
Mew]‘framir}g . U-6.70 U-0.70 U-1.20
{curtainwall/storefront) SHGC-0.25 ali SHGC-0.25 all SHGC-NR all
Metal framing (entrance door)®  U-1.10 U-1.10 U-1.20
Metal framing (all other)® U-0.75 U-0.75 U-1.20
Skvlight with Curb, Glass, % of Roof
0%—2.0% Ua” 1.98 SHGCEH—OJG Ua"- -1 .98 SHGCaHAD.lg L‘a”-—l.98 SHCCa]]—NR
2. 1%—5.0% Ua]]—l,‘)ﬁ SHGCa“—(].l‘J Uél]]_l 9% SHGCHHA.'J.W L'alr] a4 SHGCa”—NR
Skylighy with Curb, Plastic, % of Roof’
0%-2.0% Ua]]—l,9l) SHGCa”—UB‘) Ua] l—l RN SHGCaHJ).ZT Ua”—l A0 SHGCa"—NR
2.1%0—5.0% Ua” 1.90 SHGCa“ﬁ.S-‘J Ua“— 1.90 SHGCa“—U.?_T Ua” 1.30 SHGCaH—NR
Skylight withouwt Curb, AIl, % of Roof
0%—2 0% Ua”— 1.36 SHGCa“—l)S(w Ua“ 136 SHGCa”—O.I() Ua"r—l.S(S SHGCaH—NR
2 1%—5.0% Ua]]—]._‘ﬁ SHGCa"--lJ 19 Ua“—l 36 SHGCa”- 9.0y Ua]]—|.36 SHG('aH——T\'R

*The following definitions apply: .i. = continuous insulation (see Section 3.2), MR = no (insulation) reguirement.

"Exceplion Lo Section A3.1.3.1 applies.

“Nonmetal framing ineludes framing materials ather than metal with or withaut metal reinforeing or eladding.

“Metal framing includes metal framing with ar without thermal break. The “all other” subcategory includes operable windaws, fixed windows, and non-entrance duors.
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TABLE 5.5-3 Building Envelope Requirements for Climate Zone 3 (A, B, C)*

Noarcsidential Residential Semiheated
Opaque Elements Assembly Insulation Assembly Insulation Assembly Insulation
Maximum Min. R-Value Maximum Min. R-Value Maximum Min. R-V¥alue
Roufs
Insulation Entirely above Deck U-0.048 R-20.0 ¢.i. U-0.048 R-20.0 ¢4 U-0.173 R-5.0c.i.
Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-0.097 R-10.0
Attie and Other U-0,027 R-38.0 U-0.027 R-38.0 U-0.053 R-15.0
Walls, Above-Grade
Mass 1J-0.123 R-7.6 ¢, U-0.104 R-9.5 ¢.i. U-0.580 NR
Metal Building U-0.113 R-13.0 L0113 R-13.0 U-0.184 R-6.0
Steel-Framed U-0.084 R-13.0+R-3.8c.i. LI-0.064 R-13.0+R-75¢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
Halls, Below-Grade
Below-Grade Wall C-1.140 NR C-1.140 NR C-1.140 MNR
Floors
Mass U-0.107 R-63c.i. U-0.087 R-83ci u-0.322 NR
Steel-Foist U-(:.032 R-19.0 U-0.052 R-19.0 U-G.069 R-13.0
Wood-Framed and Other L-0.0351 R-19.0 U-0.033 R-30.0 U-6.066 R-13.0
Stab-On-Grade Floors
Unheuted F-0.730 NR F-0.730 NR F-0.730 NR
Heated F-0.900 R-10 for 24 in. F-0.900 R-10 for 24 in. F-1.020 R-7.5 for 12 in.
OUpaque Doars
Swinging U-0.700 U-0.700 U-0.700
Nonswinging U-1.450 L-0.500 U-1.450
Fenestration Asscmbl; Assembly Max. Assembly Assembly Max., Assembly Assemblzg Max.
Max, U SHGC Max. U SHGC Max, U SHGC
Vertical Glazing, 0%—40% of Wall
Nommetal framing (alf)? U-0.65 U-0.65 U-1.20
Metal framing . U-0.60 _ U-0.60 U-1.20 ]
(curtainwall'storefront) SHGC-0.25 all SHGC-0.25 all SHGC-NR all
Metal framing (entrance door)®  U-0.90 U-0.90 U-1.20
Metal framing (all other)® U-0.65 U-0.65 U-1.20
Skylight with Curb, Glass, % of Roof
0%—2.0% La]l—l A7 SHG(‘aH—O.J‘) Uﬂ"- 1.17 SHGL'a“‘f(J.EG Ualrl.@éi SHGCaH—NR
2.1%—5.0% Ua]l—l,lT SHGCHH—O.I‘} Ua”~ 1.17 Sl](?(.?a“ 0,19 Uall—i.'98 SHGCaH—NR
Shylight with Curh, Plastic, % of Rouof
09%—2.0% Ua]]—lj"[) SH(jCa”4J.65 Ua“ -i.30 SHGCHH—O.I’? L'a”—l 90 SHGCali—NR
2. 1%—5.0% Uan—IJU SHGCa”—O.34 Ua”- 1.30 SHGCa]rI),Z? Uall—l 80 SHG(’a”—NR
Skylight without Curb, All, % of Roof
0%%—2 0% Ua]]—(l.bg SH(‘:Ca"—l}SQ Ua” -0.6Y SHGCa]l--OBﬁ Ua]l—l,BG SHG(‘a]]—NR
2.1%—5.0% UaHJO.(\‘) S]-lﬂ(\a" 019 Ua]]—ﬂ 69 SHGCHHA),]') Ua]]—I.BG SHGCa”—NR
*The following definitions appiy: c.i. = continuous insulation (see Section 3.2), NR = no (insulation) requitement.
Nenmetal framing includes framing materials other than metal with or without nietal 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 5.5-4 Building Envelope Requirements for Climate Zone 4 (A, B, C)*

Nonresidential Residential Semiheated
Upaque Elements Assembly Insulation Assembly Iasulation Assembly Insulation
Maximum Min. R-Value Maximum Min, R-Value  Maximum Min. R-Value

Roafs

Insulation Entirely above Deck U-0.048 R-20.0 c.i. U-0.048 R-20.0 ¢.i. U-0.173 R-5.0c.i.

Metal Building U-0.065 R-19.0 U-0.065 R-19.0 U-6.097 R-10.0

Attic and Other U-0.027 R-38.0 U-0.027 R-38.0 L-0.053 R-19.0
Walis, Above-Grade

Mass U-0.104 R-9.5 ¢.i. U-0.080 R-11.4 ¢, 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-0.064 R-13.0+R-7.5ci. 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-0.064 R-13.0+R-3.8ci. U-0.089 R-13.0
Walls, Below-Grade

Below-Grade Wall C-1.140 NR C-0.119 R-7.5 ¢ C-1.140 NR
Flaors

Mass U-0.087 R-8.3 ¢c.i. U-0.074 R-10.4 ¢, U-0.137 R-4.2 c.i.

Sicel-Joist U-0.038 R-30.0 J-0.038 R-30.0 U-0.069 R-13.0

Waood-Framed and Other U-0.033 R-30.0 U-0.033 R-30.0 U-0.066 R-13.0
Slab-Un-Grade Floors

Unheated F-0.730 NR F-0.540 R-10 for 24 m. F-0.730 NR

Heated F-0.860 R-15 for 24 in. F-0.860 R-15 for 24in, F-1.020 R-7.5 for 12 in.
Opague Doors

Swinging L-0.700 U-0.700 U-0.700

Nonswinging U-1.500 U-0.500 LU-1.450

Assembly Assembly Max. Assembly Assembly Max, Assembly Assembly Max.

Fenestration May. U SHGC Max. U SHGC Max. U SHGC

Verfical Glazing, 0%—40% of Wall
Nonmetal framing (all)® U-0.40 U-0,40 L-1.20
Metal framing

" ; c U-0.50 U-0.50 U-1.20
(curtainwall/storefront) SHGC-0.40 all SHGC-0.40 all SHGC-NR alt
Metal framing (entrance door)®  U-0.85 U-0.85 U-1.20
Metal framing (all other) U-(155 U-(.35 U-1.20
Skylight with Curb, Glass, % of Roof
0%2.0% U117 SHGC, 0.4 URWSIR: SHGE, | -0.38 Uy 198 SHGC,1-NR
2 1%0-5.0% U117 SHGC, 039 U098 SHGC, ) 0.19 U,q-1-98 SHGC,|-NE
Skplight with Curb, Plastic, % of Roof
0%—2 0% U130 SHGC 7 10.65 Uy 130 SHOC,, 1 -0.62 Uggy190 STIGC,NR
3 19-5.0% U130 SHGC, 034 Ugq-130 SHGC, 027 U 190 SHGC,;NR
Shoelight withoui Curh, A1, % of Roof
0% (% U, [-0.59 SHGC 10 49 U058 SHGC 4036 U136 SHGC 1 NR
7 1995 0% U069 SHGC 0139 U0 5% SHGC 019 U q-1-36 SHGC, R

*The foliowing definitions apply: c.i. == cominuous insulation (see Section 3.2), NR = no (insulation) requirement.
"Nonmetal framing includes framing materials other than metal with or without metal reinforeing or cladding.
“Metal framing includes metal framing with or without thermal break. The “all other” subcategory includes operable windows, fixed windows, and nen-entrance doors,
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TABLE 5.5-5 Building Envelope Requirements for Climate Zone 5 (A, B, C)*

Nonresidential Residential Semiheated
Opaque Elements Assembly Insulation Assembly Insulation Assembly Fsulation
Maximum Min. R-Value Maximum Min. R-Value  Maximum Min. R-Value
Roofs
Insulation Entirely above Deck U-0.048 R-20.0 ¢.i. U-0.048 R-20.0 c.i. U-0.119 R-7.6 ¢ci.
Metal Building U-0.065 R-19.0 U-0.065 R-15.0 U-0.097 R-10.0
Attic and Otker U-0.027 R-38.0 U-0.027 R-38.0 L-0.053 R-19.0
Walls, Above-Grade
Mass U-0.090 R-11.4 ci. U-0.080 R-133 ¢ U-0.151% R-5.7ci?
Metal Building U-0.113 R-13.0 U-0.057 R-13.0 - R-13.0 U-0.123 R-11.0
Stecl-Framed U-0.G664  R-13.0+R-7.5¢.0. U-0.064  R-13.0+R-7.5ci U-0.124 R-13.0
Wood-Framed and Other U-0.064 R-13.0+R-3.8c.. U-0.051 R-13.0+R-7.5¢i.  U-D.089 R-13.0
Walls, Below-Grade
Below-Grade Wall C-0.119 R-7.5 ¢c.i. C-0.119 R-7.5 c.i. C-1.140 NR
Floors
Mass U-0.074 R-10.4 c.i. U-0.064 R-12.5¢.i. U-0.137 R-4.2 c.i.
Stecl-Joist U-0.038 R-30.0 L-0.038 R-30.0 L-0.052 R-19.0
Wood-Framed and Other U-0.035 R-30.0 L-0.033 R-30.0 U-0.05] R-19.0
Slab-On-Grade Floors
Unheated F-0.730 NR F-0.540 R-10 for 24 in, F-0.730 NE
licated F-0.860 R-15 for 24 in. F-L860 R-15 for 24 in. F-1.02¢ R-7.5 for 12 in.
Opague Doors
Swinging U-0.700 U-6.500 U-0.700
Nonswinging U-0.500 U-0.500 U-1.450
Fenestration Asscmbb’ Assembly Max. Assembly Assembly Max.  Assembly Assembly Max.
Max. L SHGC Max. U SHGC Max, U SHGC
vertical Glazing. % of Wall
Nonmetal Framing (all)® U-0.35 U-0.35 U-1.20
Meta]'framil?g . U045 U-0.45 U-1.20
{curtainwall/storefront) SHGC-0.40 all SHGC-0.40 all SHGC-NR afl
Metal framing (entrance door)®  U-0,8¢ U-0.80 U-1.20
Metal framing (all other)® U-0.55 U-0.55 U-1.20
Skviight wirth Curb, Glass, % of Roaf
0%—2.0% Ua“—1.}7 SHGCa“—O.ﬂw Ua]]-- 1.17 SHGCa“%@S‘ Ua“f—l o8 SHGCHH—NR
2.1%-5.0% L'a]rl,l'? SHGCa“—OB‘J L'an—l.IT SHG('a]]—UJE? Ua”—].QS SH(}Ca“ NR
Skvlight with Curb. Plastic, % of Roof
0%%=2.0% U'd]rl .1 SHG(‘a“---U.?T UB]]_ 1.18 SHGCaH- .77 Ua”—l Rli] S}IGCa”—NR
2.1%—35.0% Ua" 130 SHGCallAJI}Z Ua“——l,](l SHGCall—U.GZ Uall—].‘){) SHG('a]rNR
Skylight withowt Curb, All, % of Roof
0%—2.0% UaE]r—O.C)E] SHGCa“4J‘49 Ua]]—(l,bg SHGL‘a“—(J.ﬂ:El UaH—l.S(J SHGCall—NR
2.1%—5.0% UaH—().()S‘ SHGCa" 039 L‘a”—(l.(\‘) SI]GCal]4l,39 UaH—].S{: SHGCaH—NR

*The following definitions apply: ¢.i, = continuous insulation {see Seccion 3.2}, NR = no (insulation) requirement.

“Excepiion to Section A3.1.3.1 applies.

"Nanmetal framing includes framing materials other than metal with or without metal reinforeing or eladding.
“Metal framing ncludes metal framing with or without thermal break. Fhe “all other™ subcategary includes operable windows, fixed windows, and non-entrance doars.
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TABLE 5.5-6 Building Envelope Requirements for Climate Zone 6 (A, B)*

Nonresidential Residential Semiheated
Opague Elements Assembly Insulation Assembly Insulation Assembly Insulation
Maximum Min. R-Value Maximum Min. R-Value Maximum Min. R-Value
Roofi
[nsulation Entircly above Deck U-0.048 R-20.0 ¢.i. U-0.048 R-20.0c.i. U-0.093 R-10.0 c.i.
Metal Building U-0.065 R-19.0 U-0.063 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-0.034 R-30.0
Walls, Ahove-Grade
Mass U-0.080 R-133 ¢.i. U-0.071 R-152 ¢, uU-0.151% R-5.7¢i?
Metal Building 0-0.113 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 ¢c.i. U-0.064  R-13.0+R-7.5¢ci,  U-0.124 R-13.0
Wood-Framed and Other U-0.051 R-13.0+R-7.5 ¢ U-0.051 R-13.0+ R-7.5¢ci.  U-D.089 R-13.0
Walls, Below-Grade
Below-Grade Wall C-0.119 R-7.5c.i. C-0.119 R-7.5 ¢, C-1.140 NR
Floars
Mass U-0.064 R-12.5c.i. LI-0.057 R-14.6 c.i. U-0.137 R-4.2 ¢c.i.
Steel-Joist U-0.038 R-30.0 U-0.032 R-38.0 U-0.052 R-15.0
Wood-Framed and Other U-0.033 R-30.0 1UJ-0.033 R-30.0 U-.0051 R-19.0
Slab-On-Grade Floors
Unheated F-0.540 R-10 far 24 in, F-0.520 R-15 for 24 in. F-0.730 NR
Healed F-0.860 R-15 for 24 in. F-0.688 R-20 for 48 in. F-1.020 R-7.5 for 12 in.
Cpague Doors
Swinging U-0.700 U-0.500 U-0.704
Nonswinging U-0.500 U-0.500 U-1.450
Fenestration Assembly Assembly Max. Assembly Asscmbly Max.  Assembly  Assembly Max.
Max, U SHGC Max. U SHGC Max. U SHGC
Vertical Glazing, W—40% of Wall
Nonmetal framing (alP U-0.35 U-0.35 U-0.65
Metal.framil‘lg . U-0.45 U-0.45 U-0.60
(curlainwall/slorefront) SHGC-0.40 all SHGC-0.40 all SHGC-NR all
Metal framing {entrance door)®  U-0.80 U-0.80 U-0.90
Metal framing (all other)® U-0.55 U-0.55 U-0.65
Stoplight with Curh, Glass, % of Roof
0%—2.0% Uall—l A7 SHGCaH—l)A‘) Ualr 0,98 SHGCaH—(lAG Ua”—l 98 SHGCall—NR
2. 1%—5.0% l)a“- 117 SHG('aH—lJ.-'I‘) Ua“—O.L)S SHG(‘a“—U.Sb Ua”—l 93 SHGCHU AR
Skylight with Curb, Plastic, % of Roof
0%—2.0% Ua”—ﬂ.éﬁ SHG('a“ 0.71 Ua”—[).74 Sl-lGCan .63 Ua”—l“)U SHGCa”—T\"R
2.1%-5.0% Ua]]--U.BT SHGCalI_“'SS Ua”—-U.M SHGCB‘HA(J.SS Ua“—l,g() SHGCaIl—NR
Skviight without Curh, All, % of Roaf’
02 1% Ua]]—(l‘b.‘) SHGCaH—U.-'J') Ua"--l).Sh' SHGCaHAO.-i‘J Ualrl,?ﬂ’ﬁ SHGCa“—NR
2.1%4—5.0% Ua”—(l‘(w‘} SHGCRH .49 Ua]]—U‘SE SHGCaH—(lJU Ua"———l.?-ﬁ SHGCa”—NR

*The Tollowing definitions apply: ¢.1. = continuous insulation {see Section 3.2), NR = no (insulation) requirement.

“Txception to Section A3.1.3.1 applies.

PNonmetal 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-cntrance doors.
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TABLE 5.5-7 Building Envelope Requirements for Climate Zone 7*

Nonresidential Residential Semiheated
Opaque Elements Assembly Insulation Assembly Insulation Assembly Insulation
Maximum Min. R-Value Maximum Min. R-Value  Maximum Min. R-Value
Reofs
[nsulation Entircly above Deck U-0.048 R-20.0ci. U-0.048 R-20.0 ¢, U-0.093 R-10.0 c.i.
Metal Building U-0.065 R-19.0 U-0.065 R-15.0 L1097 R-10.0
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-0.071 R-15.2 c.i. U-0.071 R-152c¢i. U-0.123 R-7.6 ¢.L.
Metal Building U-0.057 R-13.0+R-13.0 U-0.057 R-13.0 +R-13.0 L0113 R-13.0
Steel-Framed U-0.064  R-13.0+R-7.5c.i. U-0.042  R-13.0+R-13.6¢i.  U-0.124 R-13.0
Weod-Framed and Qther U-0.051 R-13.0+R-7.5 ¢i. U-0.051 R-13.0+R-7.5ci. LU-0.089 R-13.0
Halls, Below-Grade
Below-Grade Wall C-0.119 R-7.5 ci. C-0.092 R-10.0 ¢.i. C-1.140 NR
Floors
Mass U-0.064 R-12.5 ¢.i, U-0.051 R-16.7 ci. U-0.107 R-6.3cl.
Steel-Joist U-0.038 R-30.0 U-0.032 R-38.0 U-0.052 R-19.0
Wood-Framed and Other U-0.033 R-30.0 1J-0.033 R-30.0 U-0.051 R-19.0
Slab-On-Grade Floors
Unheated F-0.520 R-15 for 24 . F-0.520 R-15 for 24 in. F-0.730 NR
Heated F-0.843 R-20 for 24in. F-0.688 R-20 for 48 in. F-0.900 R-10 for 24 in.
Opague Doors
Swinging U-0.300 U-0.300 U-0.700
Nonswinging U-0.500 U-0.500 U-1.450
Fenestration Assembly Assembly Max. Assembly Assembly Max.  Assembly Assembly Max.
Max, U SHGC Max, U SHGC Max. U SHGC
Vertical Gluzing, 0%-40% of Wall
Nonmetal framing (al})? U-0.35 U-0.35 U-0.65
Metal framing . U-0.40 U-0.40 U-0.60
{eurtainwall/storefront) SHGC-0.45 all SHGC-NR all SHGC-NR ali
Metal framing (entrance door)®  1-0.80 U-0.80 U-0.90
Metal framing (all other)® U-0.45 U-.45 U-0.65
Skylight with Curb, Glass, % of Roof
0%—2.0%, Uau—l A7 SHGCa“—(I.()S Ua”—l.]? SI-IGCaH 0.64 Uan—].‘)ﬂ SHG(‘a”——NR
2.1%—5.0% Ua”‘ 117 SHGCa“—O.64 Ua]]- 117 SHGCaH4).64 LJa“—].EPB SHGCaH—T‘CR
Slalight with Curb, Plasiic, % of Roaf
0%%—2.0% Uall"]'87 SHGCaH—O.?T Ua]]—(l 41 SHGCa”—U.TT Uau— 1.90 SHGCal]—XR
2.1%—5.0% Ua]IAJE? SHGCallA].ﬂ Ua]l--(l‘(\l S]'[GCa“—(].T’? L'all—i.'}(J Sl-]GCan'—N R
Skylight withowt Curb, All, % of Roof
09%-2.0% U,d”—(i‘()‘) S”Gca“4],(18 Ual]—U.G‘) S]IGCa"-—().ﬁ4 Uull—l.SG SHGCa” NR
2 1%—5.0% Ua"—(l.ﬁg SHG(’aHAJ.()ZI Uall—(l,ﬁg SH(i('a]1—0.64 Uali_] 36 SHGCall’NR

*The following definitions apply: ¢.i, = continuous insvlation {see Section 3.2}, NR = no {msulation) requirement.
4 iy . q

"Nonmetal fram ing ncludes framing materials other than metal with or without metal reinforcing or cladding.
“Metal framing includes metal framing with or without thermal break. The *al} ather™ subeatcgory includes operable windows, fixed windows, and non-entrance doors.
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TABLE 5.5-8 Building Envelope Requirements for Climate Zone 8*

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

Roofs

Insulation Entirely above Deck £)-0.048 R-20.0¢.i. U-0.048 R-20.0 ¢, U-0.063 R-15.0 cd.

Metal Building U-0.049 R-13.0+R-19.0 U-0.049 R-13.0 - R-12.0 U-0.072 R-16.0

Atic and Other U-0.023 R-49.0 LI-0.021 R-49.0 U-0.034 R-30.0
Walls, Abave-Grade

Mass U-0.071 R-15.2 ca. U-0.052 R-23.0 ¢.i. U-0.104 R-9.5¢ci.

Metal Building U-0.057 R-13.0-R-13.0 U-(.057 R-13.0 +R-13.0 U-0.113 R-13.0

Sieel-Framed U-0.064  R-13.0+R-7.5¢c.i. U-0037 R-130+R-188ci. U-0.084 R-13.0+R-3.8c.i.

Wood-Framed and Other U-0.036  R-13.0+R-15.6 ¢, U-0.036 R-13.0+R-156ci.  U-C.089 R-13.0
Walls, Below-Grade

Below-Grade Wall C-0.119 R-7.5¢ca. C-0.075 R-12.5 ¢, C-1.140 ~R
Floors

Mass U-0.057 R-14.6 c.i. U-0,051 R-16.7 c.i. U-0.087 R-8.3 c.i.

Steel-Joist U-0.032 R-38.0 Li-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 U-0.033 R-30.0
Slab-On-Grade Floors

Unheated F-0.520 R-15 for 24 in. F-0.510 R-20 for 24 in. F-0.750 NR

Heated 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.
Opague Doors

Swinging U-0.500 U-0.5(H) U-0.700

Nonswinging L-0.500 U-0.500 U-0.500

Assembly Assembly Max. Assembly Assembly Max.,  Assembly Assembly Max.

Fenestration Max. U SHGC Max. U SHGC Max. U SHGC

Vertical Glazing, 0%—40% of Wall
Nonmetal framing {all)® U-0.35 U-0.35 U-0.65
Metal framing

. ¢ U-0.40 U-0.40 [J-0.60
{curtainwall/storefront) SHGC-0.45 all SHGC-NR all SHGC-NR all
Metal framing (entrance door)*  U-0.80 U-0.80 U-0.90
Metal framing (all ather)® U-045 U-0.45 U-0.65
Skviight with Curb, Glass. % of Roof
0%—2 0% Ua“”(l&’?ﬁ SHGL‘aH—T\'R Ua“—u.gs SH(jCaH—NR Uall" .30 SHG(‘a”--NR
2.1%%—5 0%, Ua”i}.%} SHG(',d“—NR Ua”--ll,‘).‘i SHGCaI 1—NR Uail_l .30 SHGCa”—NR
Skvlight with Curb, Plasiic, % of Roof
024—2.0% L'BH—O.GI SHGCa”—NR Ua”—f).(ll SHGCa“—NR L‘a“r 10 SHGCa]]—NR
2.1%-5.0% Ualr().m SHG(‘aII—XR Uan—().()l SHGCa“- NR Ual 171 A0 SHGCaHf'T\R
Shvlight without Curb, All, % of Roof
0%—2.0% Uallﬁ.SS SHGCa“—NR Ua“ 058 SHGCa]l—NR Uali_”‘gl SHG(‘all—,\'R
2.1%—5.0% Uall—U.SS SHUCa" NR Ua]]—U‘SS SHGCa“—NR Ua”—U‘Sl SHGCa“—NR

*The following definitions apply: 1. = continnous insulation (see Section 3,2}, NR = no (insulation) requirement.
b onimetal framing includes frammg 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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Exceptions to Section 5.5.3:

a. For assemblies significantly different from those in
Appendix A, calculations shalf be performed in
accordance with the procedures required in Appen-
dix A,

b.  For multiple assemblies within a single cluss of con-
struction for a single space-conditioning category,
compliance shall be shown for either (1) the most
restrictive requirement or (2) an area-weighted aver-
age Usfactor. C-factar; or F-factor.

3.5.3.1 Roof Insulation. All roofs shall comply with
the insulation values specified in Tables 5.5-1 through 5.5-8
or shall comply with the insulation vahies specified in Sec-
tion 5.5.3.1.1 and Tahle 5.5.3.1. Skylight curbs shall be insu-
lated to the level of roofs with insulation entirely above deck
or R-5, whichever is less.

3.3.3.1.1 High Albedo Roofs. For reofs, other than
roo/f5 over ventilated attics or roofs over semi-heated spaces or
roofs over conditioned spaces that are not cooled spaces,
where the exterior surface has

a.  a solar reflectance of 0.70 when tested in accordance with
ASTM C1549, ASTM E%03, or ASTM Ef918 and, in
addition, a minimum thermal emittance of 0.75 when
tested in accordance with ASTM C1371 or ASTM E408 or

b. a minimum Solar Reflective Index of 82 when deter-
mined in accordance with the Solar Reflectance Index
method in ASTM E1980,

the msulation value for the roof shall comply with the values
in Table 5.5.3.1. The values for solar reflectance and thermal
emittance shall be determined by a laboratory accredited bya
nationally recognized accreditation organization, such as the

Cool Roof Rating Council CRRC-1 Product Rating Program,
and shall be labeled and certified by the manufacturer.

5.5.3.2 Above-Grade Wall Insulation. All ahove-
grade wally shall comply with the insulation valuas specified
in Tables 5.5-1 through 5.5-8. When a wall consists of both
above-grade and below-grade portions, the entire wall for
that story shall be insulated on either the exterior or the inte-
rior or be integral.

a. Ifinsulated on the interior. the walf shall be insulated to
the above-grade wall requirements.

b. If msulated on the exterior or integral, the below-grade
wall portion shall be insulated to the below-grade wall
requirements, and the above grade wall portion shall be
insulated to the above-grade wall requirements.

5.53.3 Below-Grade Wall Insulation. Below-grade
walls shall have a rated R-value of insulation not less that the
insulation values specified in Tables 5.5-1 through 5.5-8.

Exception: Where framing, including metal and wood
studs, is used, compliance shall be based on the maxi-
mum assembly C-facror.

5.5.3.4 Floor Insulation. All ffoors shall comply with
the insulation values specified in Tables 5.5-1 through 5.5-8.

5.5.3.5 Slab-en-Grade Floor Insulation, All s/ab-on-
grade floors, including heated slab-on-grade floors and
unheated slab-on-grade floors, shall comply with the insula-
tion values specified in Tables 5.5-1 through 5.5-8.

5.5.3.6 Opaque Doors. All opague doors shall have a
U-factor not greater than that specified in Tables 5.5-1
through 5.5-8,

TABLE 5.5.3.1 High Albedo Roof Insulation
Nonresidential Residential
Climate Opaque Elements
Zone {Roofs) Assembly Insulation Assembly Insulation
Maximum Min. R-Value Maximum Min. R-Value

Insulation entirely above deck 0-0.082 R-12.0c.i. U-0.081 R-12.0¢.i.

[ Metai building U-0.084 R-13 U-0.084 R-13.0

Attic and other® U-0.044 R-24.0 U-0.035 R-30.0
Insulation entirely above deck U-0.076 R-13.0c.. U-0.076 R-13.0 ¢.i.

2 Metal building U-0.078 R-13.0 U-0.078 R-13.0

Attic and other® U-0.041 R-25.0 U-0.032 R-30.0
Insulation entirely above deck U-0.074 R-13.0 c.i. U-0.074 R-13.0c.i.

3 Metal building U-0.076 R-16 U-0.076 R-16.0

Attic and other? U-0.040 R-25.0 U-0.032 R-30.0

4,.5,6,7,8 All roof opaque elements NP NP NP NP

NP = Not permitted.

*Excludes Toofs over ventilated attics, or raofs over semihcated spaces. or Toofs aver conditioned spacey that are not cavled spaces.
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554 Fenestration

5.54.1 General, Compliance with U-factors and SHGC
shall be demonstrated for the overall fenestration product.
Gross wall areas and gross roof arcas shall be calculated sep-
arately for each space-conditioning category for the purposes
of determining compliance,

Exception: If there are multiple assemblies within a single
class of consiruciion for a single space-condifioning cat-
egory, comphance shall be based on an area-weighted
average U-fuctor or SHGC. It is not acceptable to do an
area-weighted average across multiple classes of con-
struction or multiple space-conditioning categories,

5.5.4.2 Fenestration Area
5.5.4.2.1 Vertical Fenestration Area. The total vertical

Jenestrafion area shall be less than 40% of the gross wall area.

Exception: Feriical fenestration complying with Exception
(b) to Section 5.5.4.4.1.

5.5.4.2.2 Skylight Fenestration Area. The total sky-
light area shall be less than 3% of the gross roof area.

5.5.4.3 Fenestration U~Factor. Fenestration shall have
a U-factor not greater than that specified in Tables 3.3-1
through 5.5-8 for the appropriate fenestration areq.

5.5.4.4 Fenestration Solar Heat aGain Coeflicient
(SHGC)

5.5.4.4.1 SHGC of Vertical Fenestration, Vertical

Jenestration shall have an SHGC not greater than that speci-
fied for “all” orientations in Tables 5.5-1 through 5.5-8 for the
appropriate total verrical fenestration area.

Exceptions:

a. For demenstrating compliance for verfical fenestra-
ifon shaded by opaque permanent projections that
will last as long as the building itself, the SHGC in
the proposed building shall be reduced by using the
multipliers in Table 5.5.4.4.1. Permanent projections

TABLE 5.5.4.4.1 SHGC Multipliers
for Permanent Projections

Projection SHGC Multiplier SHGC Multiplier
Factor (All Other Orientations)  (North-Oriented)
0-0.10 1.00 1.00

>0.10-0.20 (.91 0.95

>0.20-0.30 0.82 0.91

>(.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 .78

>().70-0.80 0.51 0.76

>0.80-0.90 0.47 .75

>{,90-1,00 0.44 0.73

28

consisting of open louvers shall be considered to pro-
vide shading, provided that no sun penetrates the lou-
vers during the peak sun angle on June 21.

b. For demonstrating compliance for vertical fenestra-
tion shaded by partially opaque permanent projec-
tions {e.g., framing with glass or perforated metal)
that will last as long as the building itself, the PF
shall be reduced by multiplying it by a factor of O,
which is derived as follows:

0= (4 0)+ (47-0)
where
O, = percent opacity of the shading device

A; = percent of the area of the shading device that
is a partially opaque infill

0; = percent opacity of the infill—for glass O, =
(100% — T), where T, is the solar transmit-
tance as determined in accordance with
NFRC 300; for perforated or decorative
metal panels O; = percentage of solid mate-
rial

Ay = percent of the area of the shading device that
represents the framing members

Oy = percent opacity of the framing members; if
‘ solid, then 100%

And then the SHGC in the proposed building shall be
reduced by using the multipliers in Table 5.5.4.4.1
for each feresnration product,

c. Vertical ferestration 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 PF greater than 0.5, and

3. the jenestration area for the street side of the
street-level story is less than 75% of the gross wall
areqa 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
envelape, and these values shall not be averaged with
any others for compliance purposes. No credit shall
be given here or elsewhere in the building for not
fully utilizing the fenestration area allowed.
5.5.4.4.2 SHGC of Skylights. Skyiights 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
ared.

5.6 Building Envelope Trade-Off Option

5.6.1 The building emielope complies with the standard if

a. the proposed building satisfies the provisions of Sections
5.1,54,57, and 5.8, and

b, the envelape performance facior of the proposed building
is less than or equal to the envelope performance fuctor of
the budget building.
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3.6.1.1 The envelope performance factor considers only
the building envelope components,

5.6.1.2 Schedules of operation, lighting power, equip-
ment power, occupant density, and mechanical systems shall
be the same for both the proposed building and the budget
building.

5.6.1.3 Envelope performance factor shall be calculated
using the procedures of Normative Appendix C.

5.7 Submittals

571 General., The authority having jurisdiction may
require submittal of conpliance documentation and supplemen-
tal information, in accordance with Section 4.2.2 of this standard.

572 Submittal Document Labeling of Space Condi-
tioning Categories. For buildings that contain spaces that
will be only semiheated or vnconditioned, and compliance is
sought using the “semiheated” envelope criteria, such spaces
shall be clearly indicated on the floor plans that are submitted
for review.

5.8 Preduct Information and Installation Requirements
5.8.1 Insulation

5.8.1.1 Labeling of Building Envelope Insulation.
The rafed R-value shall be clearly identified by an identifica-
tion mark applied by the manufaciurer to each piece of build-
ing envelope insulation.

Exception: When insulation does not have such an identifi-
cation mark, the installer of such insulation shall pro-
vide a signed and dated certification for the installed
insulation listing the type of insulation, the manufac-
turer, the rated R-value, and, where appropriate, the ini-
tial installed thickness, the settled thickness, and the
cOverage area.

58.1.2 Compliance with Manufacturers’ Require-
ments. Insulation materials shall be ingtalled in accordance
with manufacturers' recommendations and in such a manner
as to achieve rated R-value of insulation.

Exception: Where metal building voof and metal building
wall insulation is compressed between the roof or wall
skin and the structure.

58.1.3 Loose-Fill Insulation Limitation. Open-
blown or poured loose-fill insulation shall not be used in atvic
reof spaces when the slope of the cetling is more than three in
twelve.

5.8.1.4 Baffles. When eave vents are installed, batfling
of the vent openings shall be provided to deflect the incoming
air above the surface of the insulation.

5.8.1.5 Substantial Contact. Insulation shall be
installed in a permanent manner in substantial contact with the
inside surface in accordance with mamufaciurers’ recommen-
dations for the framing system used. Flexible batt insulation
installed in floor cavities shall be supported in a permanent
manner by supports no greater than 24 in, on center.

Exception: Insulation materials that rely on air spaces adja-
cent to reflective surfaces for their rated performance,

5.8.1.6 Recessed Equipment. Lighting fixtures; heat-
ing, ventilating, and air-conditioning equipment, including
wall heaters, ducts, and plenums; and other equipment shall
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not be recessed in such a manner as to affect the insulation
thickness unless

a. the total combined area affected (including necessary
clearances) is less than 1% of the opaque area of the
assembly,

b.  the entire roof, wall, or floor is covered with insulation to
the full depth required, or

c. the effects of reduced insulation are included in calcula-
tions using an area-weighted average method and com-
pressed insulation values obtained from Table A9.4.C.

In all cases, air leakage through or around the recessed
equipment to the conditioned space shalt be limited in
accordance with Section 5.4.3.

5.8.1.7 Insulation Protection. Exterior insulation shall
be covered with a protective material to prevent damage from
sunlight, moisture, landscaping operations, equipment main-
tenance, and wind.
3.8.1.7.1 In awrics and mechanical rooms, a way to
access equipment that prevents damaging or compressing the
insulation shall be provided.

5.8.1.7.2 Foundation vents shall not interfere with the
insulation.

5.8.1.7.3 Insulation materials in ground contact shall
have a water absorption rate no greater than 0.3% when tested
in accordance with ASTM €272,

5.8.1.8 Location of Roof Insulation. The roo/ insula-
tion shall not be installed on a suspended ceiling with remov-
able ceiling panels.

5.8.1.9 Extent of Insulation. Insulation shall extend
over the full component area to the required rated R-value of
insulation, U-factor, C-factor, or F-factor, unless otherwise
allowed in Section 5.8.1.

5.8.2 Fenestration and Doors

5.8.2.1 Rating of Fenestration Products. The U-fac-
tor, SHGC, and air leakage rate for all manufactored fenestra-
fion products shall be determined by a laboratory accredited
by a nationally recognized accreditation organization, such as
the INational Fenestration Rating Council.

5.8.2.2 Labeling of Fenestration Products. A}l manu-
factured fenestration products shall have a permanent name-
plate, installed by the manufacturer, listing the U-factor,
SHGC, and air leakage rate.

Exception: When the fenesiration product does not have
such nameplate, the installer or supplier of such fenes-
tration shall provide a signed and dated certification for
the installed fenestration listing the U-factor, SHGC,
and the air leakage rate.

5.8.2.3 Labeling of Doors. The U-factor and the air
leakage rate for all manufactured doors installed between
conditioned space, semi-heated space, unconditioned space,
and exterior space shall be identified on a permanent name-
plate installed on the product by the manufacrurer.

Exception: When doors do not have such a nameplate, the
installer or supplier of any such doors shall provide a
signed and dated certification for the installed doors list-
ing the U-factor and the air leakage rate.
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5.8.2.4 U-acter. U-factors shall be determined in
accordance with NFRC 100. U-factors for skylights shall be
determined for a slope of 20 degrees above the horizontal.

Exceptions:

a. U-factors from Section A8.1 shall be an accept-
able alternative for determining compliance with
the U-factor criteria for skylights. Where credit is
being taken for a low-emissivity coating, the emis-
sivity of the coating shall be determined in accor-
dance with NFRC 300. Emissivity shatl be verified
and certified by the manufaciurer.

b. U-factors from Section A8.2 shall be an accept-
able alternative for determining compliance with
the U-factor criteria for vertical fenestration.

c. U-factors from Section A7 shall be an acceptable
alternative for determining compliance with the
U-factor criteria for opague doors.

d. For garage doors, ANSIVDASMAILO5 shall be an
acceptable altermative for determining U-factors.

5.82.5 Solar Heat Gain Coefficient. SHGC for the
overall fenestration area shall be determined in accordance
with NFRC 200.

Exceptions:

a. SC of the center-of-glass multiplied by 0.86 shall be
an acceptable alternative for determining compliance
with the SHGC requirements for the overall fenestra-
tion areq. SC shall be determiined using a spectral data
file determined in accordance with NFRC 300. SC
shall be verified and certified by the manifaciurer.

b. SHGC of the center-ol~glass shall be an acceptable
altemmative for determining compliance with the
SHGC requirements for the overall ferestrafion area.
SHGC shall be determined using a spectral data file
determined in accordance with NFRC 300. SHGC
shall be verified and certified by the manufucturer.

c. SHGC from Section A8.1 shall be an acceptable
alternative for determining compliance with the
SHGC criteria for skylights. Where credit is being
taken for a low-emissivity coating, the emissivity of
the coating shall be determined in accordance with
NFRC 300. Emissivity shall be verified and certified
by the manufacturer.

d. SHGC from Section A8.2 shall be an acceptable
alternative for determining compliance with the
SHGC criteria for vertical fenestration.

5.8.2.6 Visible Light Transmittance. VLT shall be

determined in accordance with NFRC 200. VLT shall be ver-
ified and certified by the manufacrurer.
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6. HEATING, VENTILATING, AND
AIR CONDITIONING

[ Section & ; Heating, Vantilating and Air Conditioning i

1 6.1 - Gengrat ]

I 5.2 - Definition of Compliance Paths. ]
‘r_____.____gnn

I £.4 - Mandatory Provisions I

§.3 - Simplifed Approach

/ \hh*'——k
. - Section 11 - Energy Cast
|6.5 Proschptive Pathl Budqst Method
— ¥

[ 6.7 - Subrmitiats |

6.1 General
6.1.1 Scope

6.1.1.1 New Buildings. Mechanical equipment and sys-
tems serving the heating, cooling, or ventilating needs of new
buildings shall comply with the requirements of this section
as described in Section 6.2,

6.1.1.2 Additions to Existing Buildings. Mechanical
equipment and systems serving the heating, cooling, or venti-
lating needs of additions to existing buildings shalt comply with
the requirements of this section as described in Section 6.2.

Exception: When HVAC to an addition is provided by
existing HVAC systems and equipment, such existing
systems and eguipment shall not be reguired to comply
with this standard. However, any new systems or eguip-
ment installed must comply with specific requirements
applicable to those systems and equipment.

6.1.1.3 Alterations to Heating, Ventilating, and Air

Conditioning in Existing Buildings

6.1.1.3.1 New HVAC equipment as a direct replace-
ment of existing HVAC equipment shall comply with the spe-
cific minimum efficiency requirements applicable to that
equipment.

6.1.1.3.2  New cooling systems installed to serve pre-
viously uncooled spaces shall comply with this section as
described in Section 6.2.

6.1.1.3.3  Alterarions to existing cooling systems shall
not decrease economizer capability unless the system com-
plies with Section 6.5.1,

6.1.1.3.4 New and replacement ductwork shall com-
ply with Sections 6.4.4.1 and 6.4.4.2.

6.1.1.3.5 New and replacement piping shall comply
with Section 6.4.4.1.

Exceptions: Compliance shall not be required

a. for equipment that is being modified or repaired but
not replaced, provided that such modifications and/
or repairs will not result in an increase in the annual
energy consumption of the equipment using the same
energy type;

b.  where a replacement or alteration of equipment
requires extensive revisions to other systems, equip-
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