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NONRESIDENTIAL APPENDIX N

Appendix NAGI - Alternate Default Fenestration
Thermal Properties*

Scope

This appendix applies to fenestration excepted from Section 116 (a) 2 and Section 116 (a) 3 of the
Standard.

“EXCEPTION to Section 116 (a) 2: If the fenestration product is site-built fenestration in a building
covered by the nonresidential standards with less than 10,000 square feet of site-built fenestration
or is a skylight, the default U-factor may be the applicable U-factor as set forth in the Nonresidential
ACM Manual.”

“EXCEPTION to Section 116 (a) 3: If the fenestration product is site-built fenestration in a building
covered by the nonresidential standards with less than 10,000 square feet of site-built fenestration
or is a skylight, the default SHGC may be calculated according to Equation 116-A.”

Purpose

To present alternate default U-factors and the calculation method for determining an alternate default
SHGC, and to describe the responsibilities of energy consultants, designers, architects, builders,
installers, and building departments when an alternate default value is used for determining compliance.

NAG6-L1 Solar Heat Gain Coefficient

This section describes the alternative calculation method for determining compliance for eligible site-built
products. The following equation may be used to calculate the fenestration product's SHGC used to
determine compliance. Convert the center of glass SHGC, SHGC,, from the manufacturer’s
documentation to a value for the fenestration product with framing, SH&C,SHGC,

SHGC,,-SHGC, =0.08 + 0.86 %Xx SHGC,
Where:
SHGC,, SHGC, is the SHGC for the fenestration including glass and frame.

SHGC, is the SHGC for the center of glass alone;-and,

NAG6-+1.2 Responsibilities for SHGC Compliance

This section describes the responsibilities of energy consultants, designers, architects, builders,
installers, and building departments when this alternative calculation method is used for determining
compliance with SHGC requirements.

NA6-k1.2.1 Energy Consultants, Designers, Architects

Site-Built Fenestration Products without SHGC Rated Using NFRC Procedures

The procedure described below applies only to skylights and to site-built fenestration in buildings with
less than 10,000 ft* of site-built fenestration.
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To determine compliance with the efficiency standards, the center of glass SHGC from the
manufacturer's documentation for the proposed glazing must be converted to an SH&C,-SHGC, for the
fenestration that includes the framing effect.

For the Prescriptive compliance method, the SHGC,,-SHGC, is then entered into the prescriptive ENV-
1ENV-1-C form, Part 2 of 2 and must appear on the building plans.

For the Performance compliance method, the SHGC,,-SHGC, output information printed on the
Performance ENV-1ENV-1-C form must be listed on the building plans. The PERF-1 and Performance
ENV-1ENV-1-C forms must appear on the plans. The building plan window schedule list must indicate
the proposed total SHEE,.,-SHGC, values for each fenestration assembly, and these values must be
equal to the SHGC:s listed on the Performance ENV-1ENV-1-C computer form. (Note: an under-
calculation of space conditioning energy can result from entering either too low or too high an SHGC,,
SHGC, for the product.)

Permit applications must include heat gain documentation for the Building Plan Checker. This
documentation must include a copy of the manufacturer’'s documentation showing the SHGC,, center of
glass alone and the calculation used to determine the SHGCE,SHGC,. If the proposed design uses
multiple fenestration products or site-assembled fenestration products, a calculation for each different
SHGC-SHGC, must be attached to the plans along with each glass unit manufacturer’s documentation.

Building plans shall identify all site-built fenestration and all site-built fenestration without SHGCs rated
using NFRC procedures.

Mixed Fenestration Types

If mixed fenestration is included in the compliance analysis, then the compliance submittal must
demonstrate which are certified fenestration products and which are non-certified fenestration or site-
built fenestration products. The manufacturer's documentation and calculations for each product must
be included in the submittal, and either the EN\-1ENV-1-C or PERF-1 form must be included on the
building plans.

NA6-k1.2.2 Builder and Installer Responsibilities

The builder is responsible for obtaining a Site-Built Label Certificate for site-built products. When the
certificate is provided by the installer, tFhe builder is responsible for ensuring that the glass
documentation showing the SHGC used for determining compliance is provided to the installer. The
builder is responsible for obtaining an NFRC Label Certificate for Site-Built Products for the building's
site-built fenestration if the building has 10,000 ft* or more of site-built fenestration.? \

The builder is also responsible for ensuring that the persons preparing compliance documentation are
specifying products that the builder intends to install. The builder must ensure that the glazing
contractor installs the glass with the same SHGC, as used for compliance and that the building inspector
is provided with manufacturers’ documentation showing the SHGC, for the actual glass product installed.
The builder should verify that these fenestration products are clearly shown on the building plans before
fenestration products are purchased and installed.

NA6-1.2.3 Building Department Responsibilities
Plan Checker

The building department plan checker is responsible for ensuring that the plans identify all site-built
fenestration.

The plan-checker is responsible for verifying that for skylights and site-built fenestration using the
alternate default SHGC calculation:

1. the SHGC,,-SHGC, and SHGC, are identified on the plans,

2. calculations have been provided showing the conversion from SHGC, to SHGC,,SHGC,,
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3. manufacturer documentation of the SHGC,. has been provided for each of the fenestration products
using alternate default SHGC calculations, and

4. the building has less than 10,000 ft? of site-built fenestration.

Plans should be consistent with the compliance documentation, the calculations showing the conversion
from SHGC, to SHEE,,,SHGC,, and Prescriptive EN\-1ENV-1-C Part 2 of 2 or Performance ENV-
1ENV-1-C.

Building Inspector

The building department field inspector is responsible for ensuring that the building using an alternate
default SHGC calculation has less than 10,000 ft* of site-built fenestration.

The field inspector is responsible for ensuring that the SHGC. and SHGC.,-SHGC, for the installed
fenestration is consistent with the plans, the Prescriptive ENV-1ENV-1-C Part 2 of 2 or the Performance
PERF-1 and Performance ENV-1ENV-1-C, and that manufacturer documentation is consistent with the
product installed in the building.

NAG6-L2 Thermal Transmittance (U-Factor)

M@—N&#ﬂ%able NA6-1 and Table NA6-2 -provides default U-factors for skylights and for
site-built fenestration in buildings with less than 10,000 ft* of site-built fenestration.

The default FTable NAS-1Table NAGI-1Table NA6-1 and Table NA6-2 are -is-consistent with default U-
factors published in Table 4, Chapter 3031, ASHRAE Fundamentals Handbook, 20012005, which is
referenced in the Energy Standards. Fenestration products fitting the two descriptions above may still
use U-factors obtained through NFRC if available.

NAG6-2.1 Responsibilities for U-factor Compliance

This section describes the responsibilities of energy consultants, designers, architects, builders,
installers, and building departments when Table NAS-1Table NAGI-1Table(s) NA6-1 and NA6-2 are -is
used for determining compliance with the U-factor requirements of the Efficiency Standards.

NAG6-L2.1.1 Energy Consultants, Designers, Architects
Site-Built Fenestration without U-factor Rated Using NFRC Procedures

The procedure descrlbed below applies only to skylights and to site-built fenestration in buildings with
less than 10,000 ft* of site-built fenestration. To determine compliance with the efficiency standards, the
Glazing Type and Frame Type shown in Table NA6-1Table NA6I-1L-Table NAG-1 (Vertical Installation) or
Table NA6-2 (Sloped Installation) must be identified from the manufacturer’'s documentation for the
proposed glazing.

For the Prescriptive compliance method, the U-factor must be selected from Table NA6-1Table NA6I-1
Table NA6-1 pr Table NAG-2 for this Glazing Type and Frame Type and entered into the prescriptive
ENV-1ENV-1-C form, Part 2 of 2, and must appear on the building plans.

For the Performance compliance method, the U-factor output information printed on the Performance
ENV-1ENV-1-C form must be listed on the building plans. The PERF-1 and Performance ENV-1ENV-1-
C forms must appear on the plans. The building plan window schedule list must indicate the proposed
total U-factors for each fenestration assembly, and these values must be equal to or less than the U-
factors listed on the Performance ENVA-2ENV-1-C computer form.

Permit applications must include fenestration U-factor documentation for the Building Plan Checker. This
documentatlon must include a copy of the manufacturer’s documentatlon showing the Glazmg Type

coating-emissivity-and location — and the Frame Type — frame material type presence of thermal breaks
and identification of structural glazing (glazing with no frame) that is used to determine the U-factor. If
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the proposed design uses multiple fenestration products or site-assembled fenestration products,
manufacturer's documentation for each different U-factor for each glass unit must be attached to the
plans. Manufacturer's documentation must be provided for each U-factor used for compliance.

Building plans shall identify all site-built fenestration and all site-built fenestration without U-factors rated
using NFRC procedures.

Mixed Fenestration Types

If mixed fenestration is included in the compliance analysis, then the compliance submittal must
demonstrate which are certified fenestration products and which are non-certified fenestration or site-
assembled fenestration products. The manufacturer’s documentation and calculations for each product
must be included in the submittal, and either the EN\A-2ENV-1-C or PERF-1 form must be included on
the building plans.

NA6-+2.1.2 Builder and Installer Responsibilities®

The builder is+esponsible-fermust ensuring-ensure that the glass-fenestration (glass and frame)
documentation showing the U-factor used for determining compliance is provided to the installer. The

builder also is responsible for ensuring that the persons preparing compliance documentation are
specifying products the builder intends to install. The builder is responsible for ensuring that the installer
installs glass with U-factors equal to or lower than the U-factors used for compliance and that the frame
type installed is the same as that used for compliance. The builder also must ensure that the field
inspector for the building department is provided with manufacturer’'s documentation showing the U-

factor and method of determlnmq U-factor for the actual fenestratlon product mstalled Ihe—bbmder—rs

should verify that these fenestratlon products are clearly shown on the building plans before fenestration
products are purchased and installed.

NAG6-2.1.3 Building Department Responsibilities
Plan Checker

The building department plan checker is responsible for ensuring that the plans identify all site-built
fenestration.

The plan checker shall ensure that for skylights and site-built fenestration using alternate default U-
factors:

1. U-factors are identified on the plans,

2. the Glazing Type and Frame Type and Table NA6-1TFable NABI-1Table NA6-1 and Table NA6-2
have been provided documenting the method of determining the U-factor,

3. manufacturer documentation of the Glazing Type and Frame Type has been provided for the each of
the fenestration products using alternate default U-factors, and

4. the building has less than 10,000 ft* of site-built fenestration.

Plans should be consistent with the compliance documentation, the Glazing Type and Frame Type and
Table NA6-1Table NA6I-1Table NA6-1 and Table NA6-2 -values, and Prescriptive ENV-1ENV-1-C Part
2 of 2 or Performance ENV-1ENV-1-C.

Building Inspector

The building department field mspector is responsible for ensuring that the building using an alternate
default U-factor has less than 10,000 ft* of site-built fenestration.

The building department field inspector is responsible for ensuring that manufacturer’'s documentation
has been provided for the installed fenestration. The field inspector is responsible for ensuring that the
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U-factor for the installed fenestration is consistent with the plans, the Prescriptive ENV-2ENV-1-C Part 2
of 2 or the Performance PERF-1, and Performance EN\-1ENV-1-C, and that manufacturer
documentation is consistent with the product installed in the building.

Table NA6-1. U-Factors for Various Vertical Fenestration Products in Btu/h-ft*-°F°

Any Frame Type®
Center of | Without Thermal 'With Thermal
Glass® Breald[NRP—OG?] Break3‘[NRP—068]
1.04 or > 1.22 1.11
0.96 115 1.04
0.88 1.08 0.96
0.55 0.79 0.68
0.51 0.75 0.64
0.49 0.74 0.63
0.48 0.73 0.62
0.47 0.72 0.61
0.45 0.70 0.59
0.44 0.69 0.58
0.43 0.69 0.57
0.42 0.68 0.57
0.41 0.67 0.56
0.40 0.66 0.55
0.38 0.64 0.53
0.36 0.63 0.51
0.35 0.62 0.51
0.33 0.60 0.49
0.32 0.59 0.48
0.30 0.57 0.46
0.27 0.55 0.44
0.250r < 0.53 0.42

Product and frame U-Factors were based on the ASH RAE 2005 Handbook of Fundamentals, Table 4 "U-factors for Various
Fenestration Products in Btu/h- ft2-°F".

Footnotes:

! values from Center of Glass column must be determined from Manufacturers' literature and
calculated in accordance with NFRC-100 procedures.

If Center-of-Glass value is not shown, use the next larger Center-of-Glass value, interpolation between
rows or columns is not allowed.

% For any fixed or operable glazing including glazed wall systems with vinyl, wood, metal, or any type of
cladding framing.

® For Structural Glazing use "With Thermal Break” Column; Structural glazing is a non-framed glazing
system whereby glazings are bonded to a metal structure.

Nonresidential Appendix 6 — Alternate Default Fenestration Properties



2008 Nonresidential Appendix 6 — June 2007 Draft

Page NA6-6

Table NA6-2. U-Factors for Various Skylight Fenestration Products in Btu/h- ft2-°F’

Any Frame Type®
With Curb Without Curb
C f Llithout With Th | Jlthout With Th |
enter o 1 erma 1 erma
Glass' Tgiggkal Break [NRP-069] Tgig;nkal Break’[NRP-0610]
1.19 or > 1.98 1.89 1.36 1.25
0.54 127 1.08 0.78 0.67
0.51 1.25 1.05 0.76 0.64
0.49 1.23 1.03 0.74 0.63
0.40 1.15 0.95 0.66 0.55
0.340r< 1.09 0.89 0.61 0.50

Product and frame U-Factors were based on the ASHRAE 2005 Handbook of Fundamentals, Table 4 "U-Factors for Various

Eenestration Products in Btu/h- ft2-°F"

Footnotes:

" Values from Center of Glass column must be determined from Manufacturers' literature calculated in

accordance with NFRC-100 procedures.

If Center-of-Glass value is not shown, use the next larger Center-of-Glass value. Interpolation between

rows or columns is not allowed.

% For any fixed or operable skylight with glass or plastic glazing.

® For Structural Glazing use "With Thermal Break" Columns; Structural glazing is a non-framed glazing

system whereby glazings are bonded to a metal structure.
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: i | Eligit 1 Si BuiltE . 8
| . ‘ . ical . | . £ gﬁl;
Product and Frame Type (Vertical Installation)
Glass
Only Cecsnolnct neoidingond e ng e gioes oo Eoed Cocdea alndons Curtain Wall
Witheut With Witheut WiER i Witheut With
Centerof Fhermal TFhermal } J TFhermal TFhermal } J TFhermal Thermal | Structural
Glass* Break Break Woed Ayt Ayt Break Break Waeed Ayt Fayt Break [NRP-0611] Break Break Glazing
1.04 0or > 1.27 1.08 115 1.07 1.22 111 111
| 696 121 102 108 106 115 1.04 1.04
| 0-88 114 096 0.99 0.92 1.08 0.96 0.96
0.55 0.87 0.65 0.85 083 18T - 079 0.68 0.63
052 0:84 0-63 067 .55 77 - 076 0.65 0.61
051 084 0-62 0.65 0.55 176 - 075 0.64 0.60
0.49 0.82 0.61 0.64 0:58 =73 ; 0.74 0.63 0.58
0:48 0.81 0.60 0.64 057 17T 073 0.62 0.57
047 081 659 AL3 AES 170 072 0.61 0.56
645 0679 658 0.64 0.54 187 070 0.59 0.55
0.44 0.78 0.57 0:66 0:53 =65 0.69 0.58 0.54
0.43 0.78 0.57 055 053 187 0.69 0.57 0.53
0:42 077 056 4Bt (4B 187 - 0.68 0.57 0.52
041 076 055 0.58 0.5% 18T - 0.67 0.56 0.51
0.40 0.75 0.54 A7 asg =59 ; 0.66 0.55 0.51
0.38 0.74 0.53 Q.55 043 155 - 064 0.53 0.49
036 072 052 AR 047 153 - 0.63 0.51 0.47
035 071 051 0.53 0.45 157 - 0.62 0.51 0.46
0.33 0.70 0.49 0.5% 044 =49 ; 0.60 0.49 0.44
0.32 0.69 o0 055 043 7 0.59 0.48 0.44
030 0.67 0:47 0848 04% 47 - 0.57 0.46 0.42
027 0.65 645 0.45 a35 40 - 0.55 0.44 0.39
0.250r < 0.63 0.44 6414 0637 - 053 0.42 0.38
A MM - or me A alimin a¥a 0-1h mae ava Nn-_hea a \A alida¥a mae 'a aala a a ala a "\A N harm Rrao " a m
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1
| Maluesfrom-Centerof Glasscolmn-must be determined
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Notes:

1. U-Factors were based on the ASHRAE 2005 Handbook of Fundamentals, Table 4 "U-Factors for Various Fenestration Products in Btu/h- ft2-°F"

2._If Center-of-Glass value is not shown, use the next larger Center-of-Glass value. Interpolation between rows or columns is not allowed."

’ . ) ) ’ ) 39_' ’ - 3gl, ’
) .E ' .} ’ E gr ) ) E gr / )
censporipeludn sonmblovdndeney

e R Sloziae e v Sl R
Fhermal | Thermal Fhermal | Thermal | Alumipum Thermal
Break Break Break Break |Clad Wood Break

e e e e

- -
ES He glass 122 11E 098 At 198 189 175 147 136
2 1/4"acrylic/polycarb 1.08 0.96 0.84 0.96 1.82 1.73 1.60 1.31 1.21
Double-Glazing

4 HAairspace 079 0-68 056 0:63 133 At 105 0:84 0:82

5 1/2" airspace 0.73 0.62 0.50 0.57 1.30 1.10 1.04 0.84 0.81

6 Ll rsenonnen L e Lo R s ESeva oo Loeg Lot

7 Lt nreonnnoen o5 L a8 Ll 127 ESaia e Loon Lo

8 1/4" airspace 0.76 0.65 0.53 0.61 1.27 1.08 1.01 0.81 0.78

9 Lt olmenen feo ke Ot Lba s ESeva oo Loeg Lot

10 Ll oreennnoen [aBvio] et a0 LEs L Lo a0z Lre Lo

14 HAargen-space 069 057 046 0:53 118 0:99 092 072 070

18 1/4"argon-space 0.64 0.53 0.42 0.49 1.14 0.94 0.88 0.68 0.65
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’ . ; A ’ ) yHgh ‘ ’ - yHgRt ’ ’
) .E ) .} ’ E gr ; ) E gr )
tinclades s_te assembled-fixed-windows-erly
Thermal | Thermal Thermal | Thermal | Aluminum
Sreal Ereal Ereak Break |Clad Wood
DGHBle—GI-ang—e—Q—Q%—GH—SHFfaGe—}GV—?). Y = O
24 /4" airspace 0.67 056 044 0.51 117 0.97 091
; .
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End Notes

The following notes are an explanation of the changes that have been made. These notes are not part of the
Standard.

! This document was part of the 2005 Nonresidential ACM Manual (NACM Appendix NI). This will be part of a
new document, the Nonresidential Appendices, Appendix NA7.

2 Language clarification. The builder is responsible for all fenestration irrespective of the glazing area.

3 Former Table NI-1 has been revised and split into Table NAG6-1 (Vertical Installation) and Table NA6-2 (Sloped
Installation). See full comments with tables.

4 The changes were made to clarify responsibilities and to include framing materials in the requirement.

> The changes were made to clarify responsibilities and to include framing materials in the requirement.

% The revisions to Tables NA6-1 and NA6-2 were made in order to make Table NI-1 less confusing. The table
data source is the 2005 ASHRAE Handbook of Fundamentals (Table 4).

" The revisions to Tables NA6-1 and NA6-2 were made in order to make Table NI-1 less confusing. The table

data source is the 2005 ASHRAE Handbook of Fundamentals (Table 4).

8 Task group agreed to eliminate crossed out columns and truncate table as indicated in Table NA6-1 and Table
NAG6-2. In addition, task group suggested we remove Metal/Aluminum and the other titles from the columns so
that the tables can be used with all frame types. Based on the group’s experience and members from NFRC, they
all agreed that the new future Component Modeling Approach (CMA) would cover all vinyl and metal frame type
windows and therefore, no longer need to use Table NA6-1 and Table NA6-2 unless it’s site-built fenestration.
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