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What is NFRC?

NFRC, the National Fenestration Rating Council,
maintains standards for rating the heat loss, solar heat
gain, visible light transmittance, and other fenestration
performance characteristics. “Fenestration” includes
windows, doors, curtain walls, storefront glazing
systems, skylights, and similar openings. For further
information on the NFRC rating, labeling, and certifi-
cation programs, see www.nfrc.org.

What the 2012 Seattle Energy Code
Requires

Both the commercial and residential energy codes
require almost all vision glazing to have an NFRC
label or label certificate. For both residential and
commercial construction, the code provision reads:
“U-factors of fenestration products (windows, doors
and skylights) shall be determined in accordance with
NFRC 100 by an accredited, independent laboratory,
and labeled and certified by the manufacturer.” The
Solar Heat Gain Coefficient (SHGC) must also be
certified by NFRC.

There are a few exceptions:

m If no NFRC rating exists (such as for salvaged or
owner-built windows), the Default Value tables from
Seattle Energy Code Appendix A may be used.
(See Residential Table R303.1.3(3) and Commercial
Tables C303.1.3(1), C303.1.3(3) and C303.1.3(4))

m If a window is manufactured by a Washington State
“small business,” defined as a business with fewer
than 50 employees, the small business tables may

City of Seattle
Department of Construction and Inspections

@

be used to comply with the commercial or resi-
dential energy code. (See Tables R303.1.3(5) and
C303.1.3(5).

Where to Find These Requirements in the
2012 Seattle Energy Code

Residential Buildings — Windows and other fenestra-
tion, Section R303.1.3

Note that there is no SHGC (Solar Heat Gain Coeffi-
cient) requirement in the “residential buildings” portion
of the energy code. (“Residential buildings” include
single-family and two-unit dwellings, plus multifamily
buildings up to three stories above grade plane.)

Commercial Buildings — Windows and other fenestra-
tion, Sections C303.1.3 and C402.3

Higher SHGC is allowed where overhead projec-
tions partially shade the glazing — See Section
C402.3.3.

Air leakage of fenestration does not need to be
tested or reported, because Seattle and Washington
State codes require whole-building air barrier test-
ing, and compliance with the fenestration air leak-
age standard is not required when the whole build-
ing is tested. (See Exception 3, Section C402.4.3)

What to Include on Your Plans

You need to include fenestration and opaque door sched-
ules on your plans. See pages 5 and 6 for typical sched-
ule formats. As mentioned above, “fenestration” includes
windows, glazed doors (more than half glass), curtain
walls, glass blocks, skylights, and the like. Opaque doors
are also defined as fenestration, including swinging
doors, roll-up doors, sectional doors, etc. For each dis-
tinct product, the schedule must include the following:

B Product type (fixed or operable, metal or non-
metal frame)

B Dimensions and number of each type

m U-factor (and whether NFRC certified value or from
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the default value tables)

SHGC (Solar Heat Gain Coefficient) and VT (Vis-
ible Transmittance) for buildings covered by the
“commercial buildings” portion of the energy code
(which includes multifamily buildings over three
stories), but not for “residential buildings.”

NFRC CPD (Certified Products Directory) number,
for factory-built windows, as follows:

® CPD number is required on plans only where
the U-value claimed is lower (better) than the
maximum allowable U-value, and that lower
U-value is used for UA tradeoff or systems
analysis calculations.

CPD number is not required where simply meet-
ing the prescriptive U-value in the code.

Note that frequently the only way to obtain a
CPD number is to ask the manufacturer’s repre-
sentative, who will get it from the factory.

B Windows made by Washington State “small
businesses” (fewer than 50 employees) do
not require NFRC certificates, but do require
documentation of the manufacturer’s “small
business” status. (See Tables R303.1.3(5) and
C3083.1.3(5).)

® Manufacturer’s (non-NFRC) simulation reports
and other product literature are not acceptable
as substitutes for CPD numbers.

For curtain wall, storefront glazing and other site-
fabricated fenestration, an NFRC Component Mod-
eling Approach (CMA) Bid Report may be submit-
ted for plan review instead of an NFRC simulation
report or Label Certificate. For more information,
see http://nfrc.org/CMA/.

m If a CMA Bid Report is provided for plan review,
note that an NFRC label certificate is still required
to be available to inspectors on site before any
portion of the fenestration assembly is installed,
and the Label Certificate U-values and SHGC
values must match those on the bid report.

B Manufacturers’ simulation reports, product lit-
erature, and AAMA reports are not acceptable.

B The prescriptive performance requirement and the
Label Certificate are both based on the standard
78” X 78" panel size. However, the performance
for energy modeling purposes can be based on
actual size, as shown on the label certificate. This
performance will often be better for larger glass
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panel sizes, due to the smaller percentage of the
glazing area that consists of metal framing.

B Where factory U-values are not available, as is
often the case with salvaged windows, use the
default U-value tables (Tables C303.1.3(1) and
(C303.1.3(4)) instead of NFRC ratings. Indicate for
each distinct product whether it is fixed or oper-
able, as well as the frame material, thermal break
type, and number of glass planes.

B Although opaque doors are also defined as “fen-
estration,” they don’t typically have U-value ratings
from NFRC, so the “default” U-factors from Section
A107 in Appendix A are commonly used. Section
A107 includes tables for a wide variety of wood
and steel doors, as well as overhead doors and
even aircraft hangar doors.

m The default U-factors for revolving doors from Table
A107.1(2) are often used, since revolving door U-fac-
tors are not generally available from manufacturers.

What to Have Available for Inspectors at
the Construction Site

B NFRC Label: Each factory-built fenestration product
must have an NFRC label showing its CPD number.

B NFRC “Label Certificate”: Each distinct type of site-
assembled fenestration, such as curtain wall, store-
front, or ribbon window, must have a unique NFRC
Label Certificate generated by an NFRC-accred-
ited testing agency, specific to that product and
that address. A separate label or label certificate
must be provided for each type of fixed window,
operable window, glass entrance door, and sliding
glass door type installed on the job site. The label
certificate must be available on site before any
portion of the fenestration is installed.

m Default table and small business products: Prod-
ucts that are unrated, either those manufactured by
a small business or those using the default tables,
must describe the frame type, thermal break type,
and number of glass panes used in each prod-
uct, so that the site inspector can verify that the
installed fenestration types match those on the
approved plans.

LEGAL DISCLAIMER: This Tip should not be used as a substitute for codes and regulations. The applicant is responsible for compliance
with all code and rule requirements, whether or not described in this Tip.
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Basic Fenestration Performance Parameters

Understanding a few basic parameters of fenestration
energy performance makes product comparisons easier.
When heating is needed, the key rating parameter is

the U-factor. When cooling is needed, the key rating
parameter is the solar heat gain coefficient (SHGC). For
residential spaces, heating and cooling typically shift with
the seasons. Commercial buildings, however, frequently
move from heating to cooling mode during the course of
a day. Cooling occurs during the day when people are
working and the lights and equipment are on, while heat-
ing occurs at night and during morning warm-up when
there is little heat available. Good visible transmittance
(VT) is important for daylighting.

B Whole Product Performance: The NFRC perfor-
mance factors below are based on “whole product
performance,” which includes the glass, frame and
seals, not just the glass itsell.

m U-Factor: Lower U-factors indicate better perfor-
mance—Iess heat transfer. Available U-factors
range from 1.30 for the worst single-pane windows
to 0.15 for the most advanced glazing systems.
Typical U-values required by the code range from
0.28 to 0.40 for vertical glazing, and 0.45 for sky-
lights.

m Solar Heat Gain Coefficient (SHGC): Lower SHGC
values generally indicate better performance—
less heat gain from direct sun. In some cases
however, the additional passive solar heat gain
through south-facing windows is beneficial in the
winter. Seattle typically has overcast skies in winter
and sunny skies in summer, so the passive solar

“hard coat” low-e coating applied to the exposed
room-side face of these units.

Inert gas fills: The space between the glass panes
can be filled with argon or krypton, which increases
the performance of the glazing unit, although these
gasses could potentially leak out of the window unit
over time and degrade performance.

Low conductivity spacers: The spacers that hold
the glass panes apart can be made with materials
that provide a better thermal break than aluminum
(e.g., stainless steel or plastics). Since the edges of
the glass unit transfer more heat than the center of
glass, this can substantially improve performance.

Frame materials: Low-performing aluminum frames
can lose more heat than the entire glass area,
whereas a frame with a thermal break will per-
form much better, as will wood, fiberglass, or vinyl
frames. Since the whole fenestration unit, includ-
ing glass, frame, and seals, is tested for U-value,
aluminum frames without thermal breaks cannot
generally meet the code requirements.

Dynamic glazing: Advanced glazing materials now
becoming available are able to change their trans-
mittance of solar heat and light based on daylight
conditions. This “dynamic glazing” or “smart win-
dow” technology can potentially provide automatic
shading while unwanted sun strikes the glass and
then revert to clear glass at other times. As the
cost of this technology decreases, it could become
a significant energy-saving option.

benefit might be small compared to the unwanted
extra heat in the summer. The maximum SHGC

is 0.35 for buildings covered by the “commercial
buildings” portion of the energy code. There is no
SHGC requirement for single-family houses or for
multifamily buildings up to three stories.

Visible Transmittance (VT): Higher VT indicates bet-
ter daylighting performance—it’s the percentage of
the visible light striking the outside of the glass that
passes through into the interior. The optimal glass
combination has a high VT and a low SHGC, as
well as a low U-value.

Low-e coatings: Low-e (low emissivity) coatings
are applied to one of the inner surfaces of almost
all double-paned glazing installed in Seattle. The
coatings reflect heat back into the space while
allowing light to pass through. Higher performance
glazing units are also available with an additional

Further Information

For additional copies of this Tip, visit the Seattle DCI
website at www.seattle.gov/sdci.

Further information on Seattle Energy Code require-
ments is available on the Energy Code website at
www.seattle.gov/dpd/energy.

Links to electronic versions of Seattle DCI Tips,
codes, and forms are available on the "Tools &
Resources" page of our website at www.seattle.
gov/sdci. Paper copies of these documents

are available from our Public Resource Center,
located on the 20th floor of Seattle Municipal
Tower at 700 Fifth Ave. in downtown Seattle, (206)
684-8467.

LEGAL DISCLAIMER: This Tip should not be used as a substitute for codes and regulations. The applicant is responsible for compliance
with all code and rule requirements, whether or not described in this Tip.
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World's Best
Window Co.
Millennium 2000+

Nafonal Fenesirafion Vinyl-Clad Wood Frame
Rating Council Double Glazing * Argon Fill - Low E

Product Type: Vertical Slider

ENERGY PERFORMANCE RATINGS
U-Factor (U.S./1-P) Solar Heat Gain Coefficient

0.35 0.32

ADDITIONAL PERFORMANCE RATINGS
Visible Transmittance Air Leakage (US./I-P)

.91 0.2

Manufacturer stipulates that thesa ratings conform fo applicable NFRC procedures for determining whole

product performance. NFRG ratings are delesmined for a fixed s2t of environmental conditions and a

specific product size. NFRC does not recommend any product and does not warrant the sustability of any

praduct for any spacific usa. Consult manufacturer's literature for other product performance information
wanw.nfrc.org

Example of NFRC label.

LEGAL DISCLAIMER: This Tip should not be used as a substitute for codes and regulations. The applicant is responsible for compliance
with all code and rule requirements, whether or not described in this Tip.
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LEGAL DISCLAIMER: This Tip should not be used as a substitute for codes and regulations. The applicant is responsible for compliance

with all code and rule requirements, whether or not described in this Tip.
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