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FOREWORD

The National Fenestration Rating Council, Incorporated ("NFRC") has developed and operates a
uniform rating system for energy and energy-related performance of fenestration products. The
Rating System determines the U-factor, Solar Heat Gain Coefficient (SHGC), and Visible
Transmittance (VT) of a product, which are mandatory ratings for labeling NFRC certified products
and are mandatory ratings for inclusion on label certificates, and are supplemented by procedures for
voluntary ratings of products for Air Leakage (AL), and Condensation Resistance. Together, these
rating procedures, as set forth in documents published by NFRC, are known as the NFRC Rating
System.

The Rating System employs computer simulation and physical testing by NFRC-accredited
laboratories to establish energy and related performance ratings for fenestration product types. The
Rating System is reinforced by a certification program under which NFRC-licensed responsible
parties claiming NFRC product certification shall label and certify fenestration products to indicate
those energy and related performance ratings, provided the ratings are authorized for certification by
an NFRC-licensed certification and Inspection Agency (1A).

The requirements of the rating, certification, and labeling program (the "Certification Program") are
set forth in the most recent versions of the following as amended, updated or interpreted from time
to time:

e NFRC 700 Product Certification Program (the "PCP")

e NFRC 705 Component Modeling Approach ("CMA") Product Certification Program (the
"CMA-PCP").

Through the Certification Programs and the most recent versions of its companion programs as
amended, updated or interpreted from time to time:

e The laboratory accreditation program (the "Accreditation Program™), set forth in the NFRC
701 Laboratory Accreditation Program (the "LAP™)

e The IA licensing program (the "IA Program"), set forth in NFRC 702 Certification Agency
Program (the "CAP")

e The CMA Approved Calculation Entity ("ACE") licensing program (the “ACE Program”)
as set forth in the NFRC 708 Calculation Entity Approval Program (the "CEAP"),

NFRC intends to ensure the integrity and uniformity of NFRC ratings, certification, and labeling by
ensuring that responsible parties, testing and simulation laboratories, and 1As adhere to strict NFRC
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requirements.

In order to participate in the Certification Programs, a manufacturer / responsible party shall rate a
product whose energy and energy-related performance characteristics are to be certified in
accordance with mandatory NFRC rating procedures. At present, a manufacturer/responsible party
may elect to rate products for U-factor, SHGC, VT, Air Leakage, Condensation Resistance, or any
other procedure adopted by NFRC, and to include those ratings on the NFRC temporary label
affixed to its products, or on the NFRC Label Certificate. U-factor, SHGC and VT, AL, and
Condensation Resistance rating reports shall be obtained from a laboratory, which has been
accredited by NFRC in accordance with the requirements of the NFRC 701.

The rating shall then be reviewed by an 1A which has been licensed by NFRC in accordance with
the requirements of the NFRC 702. NFRC-licensed IAs also review label format and content,
conduct in-plant inspections for quality assurance in accordance with the requirements of the NFRC
702, and issue a product Certification Authorization Report (CAR), or approve for issuance an
NFRC Label Certificate for site-built or CMA products and attachment products. The 1A is also
responsible for the investigation of potential violations (prohibited activities) as set forth in the
NFRC 707 Compliance and Monitoring Program.

Ratings for products that are labeled with the NFRC Temporary and Permanent Label, or products
that are listed on an NFRC Label Certificate, in accordance with NFRC requirements, are considered
to be NFRC-certified. NFRC maintains a Certified Products Directory (CPD), listing product lines
and individual products selected by the manufacturer/responsible party for which certification
authorization has been granted.

NFRC manages the Rating System and regulates the Product Certification Program (PCP),
Laboratory Accreditation Program (LAP) and Certification Agency Program (CAP) in accordance
with the NFRC 700 (PCP), the NFRC 701 (LAP), the NFRC 702 (CAP), the NFRC 705 (CMA-
PCP), and the NFRC 708 (CEAP) procedures, and conducts compliance activities under all these
programs as well as the NFRC 707 Compliance and Monitoring Program (CAMP). NFRC continues
to develop the Rating System and each of the programs.

NFRC owns all rights in and to each of the NFRC 700, NFRC 701, NFRC 702, NFRC 705, NFRC
707, NFRC 708 and each procedure, which is a component of the Rating System, as well as each of
its registration marks, trade names, and other intellectual property.

The structure of the NFRC program and relationships among participants are shown in Figure 1,
Figure 2, and Figure 3. For additional information on the roles of the IAs and laboratories and
operation of the 1A Program and Accreditation Program, see the NFRC 700 (PCP), NFRC 701
(LAP), and NFRC 702 (CAP) respectively.
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Fenestration Product
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Revises LAP and CEAP Policy as needed
Rules on appeals
Prvoides LAP and CEAP Interpretations

Accreditation Policy
Committee

Conduct initial and bi-annual laboratory site inspections
Conduct annual evaluation of labs

Conduct blind competence evaluations

Coordinates inter-laboratory comparisons

Conduct laboratory workshops

Meet program requirements
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Figure 3

Revises certification policy as needed
Rules on challenges to 1As
Interprets program requirements
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Reviews compliance with NFRC certification criteria
Conducts IA inspections as needed
Monitors all certification program functions

NFRC Administrator

Fulfills reqiurement of licensing as an 1A
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Reviews all documents submitted for certification
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Questions on the use of this procedure should be addressed to:

National Fenestration Rating Council
6305 Ivy Lane, Suite 140
Greenbelt, MD 20770
Voice: (301) 589-1776
Fax: (301) 589-3884

Email: info@nfrc.org
Website: www.nfrc.org
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DISCLAIMER

NFRC certification is the authorized act of a manufacturer/responsible party in: (a) labeling a
fenestration or related attachment product with an NFRC Permanent Label and NFRC Temporary
Label, or (b) generating a site built or CMA label certificate, either of which bears one or more
energy performance ratings reported by NFRC-accredited simulation and testing laboratories and
authorized for certification by an NFRC-licensed IA. Each of these participants acts independently
to report, authorize certification, and certify the energy-related ratings of fenestration and related
attachment products.

NFRC does not certify a product and certification does not constitute a warranty of NFRC regarding
any characteristic of a fenestration or fenestration-related attachment product. Certification is not an
endorsement of or recommendation for any product or product line or any attribute of a product or
product line. NFRC is not a merchant in the business of selling fenestration products or fenestration-
related products, and therefore cannot warrant products as to their merchantability or fitness for a
particular use.

NFRC THEREFORE DISCLAIMS ANY AND ALL LIABILITY THAT MAY ARISE FROM OR
IN CONNECTION WITH SERVICES PROVIDED BY, DECISIONS MADE BY OR REPORTS
OR CERTIFICATIONS ISSUED OR GRANTED BY ANY NFRC-ACCREDITED
LABORATORY, NFRC-LICENSED IA OR ANY PRODUCT MANUFACTURER/
RESPONSIBLE PARTY; RELIANCE ON ANY NFRC PRODUCT DESCRIPTION,
SPECIFICATION, RATING, TEST OR CERTIFICATION, WHETHER APPEARING IN A
REPORT, A PRODUCT CERTIFICATION AUTHORIZATION OR A PRINTED OR
ELECTRONIC DIRECTORY, OR ON A LABEL, OR ON A LABEL CERTIFICATE; OR THE
SALE OR USE OF ANY NFRC-RATED OR CERTIFIED PRODUCT OR PRODUCT LINE;
INCLUDING BUT NOT LIMITED TO DAMAGES FOR PERSONAL OR OTHER INJURY,
LOST PROFITS, LOST SAVINGS OR OTHER CONSEQUENTIAL OR INCIDENTAL
DAMAGES.

NFRC program participants are required to indemnify NFRC from and against such liability.
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1. INTRODUCTION

The NFRC rating procedures rely on NFRC approved computer simulation programs for
calculating total fenestration thermal performance indices. Fenestration performance
calculations are determined by algorithms documented in 1ISO15099, NFRC 100, NFRC 200,
NFRC 300, and NFRC 500, by the test procedures given in NFRC 101, NFRC 102, NFRC
201, and NFRC 400, and by a database of thermophysical properties given in NFRC 101 that
includes the thermal conductivities, longwave IR emissivities and solar absorptances of
opaque materials.

A verification program is outlined in this document to provide uniform and credible
thermophysical property data into the NFRC approved material libraries.

2.  PROGRAM REQUIREMENTS

2.1

2.2

2.3

NFRC-103-2010

General
All general requirements for the thermophysical property data determination
are listed in NFRC 101.

The generic thermophysical properties shall be listed in the material library of
the NFRC-approved software tool(s). Manufacturer-specific thermophysical
properties shall be listed through the user-defined section of the material
library, and shall be marked by a unique flag indicating NFRC approval (e.g.,
similar to the pound sign in solar-optical properties of glazing layers).

Interlaboratory Comparisons (ILC)

All submitters of thermophysical property data (or their representatives) shall
have successfully participated in an NFRC Interlaboratory Comparison (ILC)
of the appropriate material property. NFRC shall sponsor an ILC a minimum
of once every two (2) years, but preferably once each year. New submitters
have the right to measure the most recent ILC sample and to qualify if the
measured data is within 10% of the mean of the ILC results, or 0.003
W/(meK) [0.02 Btusin/(hreft?°F][0.002 Btu/(hrefts°F)] whichever is greater.
NFRC shall keep ILC data private and shall publish only the standard
deviation and number of outliers, without disclosing the mean of the ILC
measurements for at least one (1) year or until the next scheduled ILC
completion.

NFRC Thermophysical Properties Subcommittee
The NFRC Thermophysical Properties Subcommittee shall serve to:
¢ Review and screen submitted thermophysical data for obvious errors

e Coordinate the peer review process



Handle challenge requests

Coordinate and participate in ILC tests

If resources are not available at NFRC to complete some or all of the above
tasks, NFRC has the option to subcontract any or all of the tasks to an outside
agency.

2.4  Sample Selection and Storage

24.1

2.4.2

Proprietary Materials

A minimum of three samples shall be measured and the mean value
reported. Samples that were tested shall be stored at the laboratory
where the testing was conducted. The samples shall be stored for a
minimum of two (2) years to allow for challenges. If a manufacturer
wishes to test new samples due to a change in manufacturing process,
new samples shall be submitted and the old samples shall be destroyed
immediately after the new values are approved. All of the
requirements of Sections 2.5 and 2.6 shall be met.

Generic Materials

If a material is deemed generic, sample submission may be waived and
the NFRC Thermophysical Properties Subcommittee shall make a
determination subject to the peer review process if the submitted data
is sufficient for its inclusion in the generic database. All of the
requirements of Sections 2.5 and 2.6 shall be met.

If an interested party disagrees with a published generic
thermophysical property, the interested party may request, in writing, a
literature review of the documented material. In such a case, a
minimum of three approved reference documents shall be consulted
and the Peer Review Group shall determine the approved documented
value.

2.5 Data Submittal

2.5.1
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Proprietary Materials

All thermophysical property data submitted for use in the NFRC
Materials Library shall be submitted to NFRC Staff using an approved
submission form and signed by a representative of the submitter
verifying that measurements were made in accordance with NFRC
101. The approved submission form shall be maintained on the NFRC
website for access by prospective submitters. Manufacturers shall
make a recommendation as to whether the material shall be considered
new or generic per the following guidelines:

A. Any material, either previously undocumented or a modification
of an existing material with a conductivity that differs from the



existing material value by more than 10%, shall be submitted as a
new material Guidelines for determining if a material is deemed
generic can be found in Section 2.5.2.

B. Small differences in material formulation can be neglected.
However, the manufacturer is ultimately responsible for the
appropriateness of this determination (i.e., material property does
not differ by more than 10%)

C. Manufacturers may group new materials with the material from
the same category provided that its conductivity is lower and that
the difference in conductivity does not exceed 20%.

2.5.2 Generic Materials

If the requested material property is deemed to be generic, its
thermophysical properties can be determined from the approved list of
references in Table B2 of NFRC 101 and subject to peer review
(Section 2.6). Submitted data shall include the material’s name and
physical properties as shown in the approved source as well as the
name of the approved source. If the material property is not listed in
one of approved references in Table B2 of NFRC 101, three proposed
references shall be consulted and value proposed, subject to peer
review. Submitted data shall include the material’s name and physical
properties as shown in the selected source.

Data submitters shall propose whether the submitted generic property
is deemed to belong to basic (Tables A1 and A2 in NFRC 101) or
extended set (Table B1 of NFRC 101), subject to approval by
Thermophysical Properties Subcommittee. Approved generic data
shall be placed in the appropriate table, upon approval.

For both basic generic and extended generic materials, engineered
wood assemblies such as edge-glued, finger jointed, or laminated
wood made up of more than one wood type, and where the relative
proportion of glue and resin to that of wood is small (i.e., less than 5
percent), the thermal conductivity of the wood component with the
highest conductivity from the materials sources listed in NFRC 101
Appendix A (Basic Set of Generic Materials) or Appendix B
(Extended Set of Generic Materials) shall be used.

2.6 Data Peer Review

2.6.1 Peer Review Group

NFRC-103-2010;a0eq;

The Peer Review Group shall include any or all parties submitting
thermophysical property data and all fenestration material
manufacturers. All participants shall be permitted to question any data



2.6.2

2.6.3

2.6.4
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submitted. In the case of questionable data, the challenge procedure
shall be followed.

Proprietary Materials

All thermophysical property data shall be submitted to NFRC staff for
initial review. The initial review process shall last no more than 7
days (5 business days) after the measured data has been submitted. In
the initial review process, data shall be checked for conspicuous errors,
discontinuity, noise, suspicious results and completeness of the file. In
the case that an initial review discovers deficiencies in format or
content, the data shall be returned to the submitter with adequate
explanation of items or formats that need to be addressed. The
submitter may resubmit data at any time, after which the initial review
period restarts.

After the data passes initial review, the data shall be sent to the Peer
Review Group. The peer review process shall last no more than 21
days (15 business days) from the date the data was submitted to the
Peer Review Group, or shall not last more than 28 days (20 business
days) from the date that NFRC had received the manufacturer
submittal.

Generic Materials

For generic materials, the initial review process shall last no more than
2 days after the proposed values, either measured or selected from
literature, according to Section 2.5, have been submitted. In the initial
review process, data shall be checked for completeness of the file.

After the data passes initial review, the data shall be sent to the Peer
Review Group. All participants shall be permitted to question any data
submitted. In the case of questionable data, the Peer Review Group
shall attempt to resolve the dispute and recommend resolution. If the
submitter does not agree with the resolution, the challenge procedure
shall be followed. The peer review process for generic materials shall
last no more than 7 days from the date the data was received by the
Peer Review Group, who shall notify NFRC upon receipt of data.

Participation of New Laboratories

After the Thermophysical Properties Subcommittee (TPPS) has
completed its initial review, if the submitting laboratory has not
previously submitted data, it shall be regarded as a new, first time
submitter and shall be required to participate in an Interlaboratory
Comeparison (ILC). The TPPS shall review the credentials and data
supplied by the new laboratory and, within 14 days (10 business days),
inform the new laboratory of its decision. If the new laboratory meets
requirements in Section 2.2, the original sample data shall be



forwarded to the Peer Review Group. If the new laboratory does not
satisfy the requirements of Section 2.2, the TPPS shall work with the
laboratory until issues are resolved or the laboratory withdraws their
request to become an approved laboratory. Upon receiving approval,
the new laboratory shall submit a new 3-sample dataset to NFRC.

2.7  Challenge Procedure
Thermophysical property data may be challenged by any party at any time
during the peer review period. Any challenge shall be submitted in writing
using the NFRC approved form(s) and shall be submitted to the NFRC
Thermophysical Properties Subcommittee. The NFRC approved form shall be
made available on the NFRC web site and should also be available by other
means (i.e., email, telephone request, fax, etc.). Proprietary material test
samples subject to the challenge procedure shall be retested at the laboratory
chosen by the Thermophysical Properties Subcommittee. The same three
samples originally submitted by the manufacturer of the material shall be re-
tested using the applicable procedure(s) in Section 5 of NFRC 101. During
the period of the challenge procedure, the data shall be considered under
investigation and shall not be published until the challenge procedure is
complete. The challenge procedure shall not last more than 30 days (22
business days) from the date the challenge request is received by the NFRC
Thermophysical Properties Subcommittee.

The data from the retest shall be compared to the data from the original test. If
the retest value of any individual sample, or the average of the retest values,
differs from the average of the original test values by more than 10% of the
average of the retest values, or 0.003 W/(me<K) [0.02 Btusin./(hrft?s°F] [0.002
Btu/(hrefte°F)] whichever is greater, the original data shall be deemed invalid.
The manufacturer shall be given the option of repeating the whole testing
procedure at a laboratory chosen by the Thermophysical Properties
Subcommittee.

All costs associated with the challenge procedure shall be normally covered
by NFRC, unless the Board of Directors’ or the Executive Committee
determines that the challenge is without merit. In this case, the challenger
shall be advised that the challenge is not successful (i.e., the original data is
deemed valid), and all costs associated with the challenge procedure shall be
the responsibility of the challenger.

Thermophysical property data may be challenged by any party at any time
after the data has been published by NFRC. The same challenge procedure
outlined above shall apply, except that existing and published data shall
remain valid for the duration of the challenge procedure.

NFRC shall send a formal letter to the submitter notifying them of the results
of the challenge.

NFRC-103-2010;a0eq;



2.8 Appeals Procedure
The submitter of test data deemed invalid per the challenge procedure shall
have the option of submitting an appeal to the NFRC Board of Directors. In
this event, the laboratory chosen by the Thermophysical Properties
Subcommittee shall repeat the measurement(s) in the presence of a submitter
representative. In addition to the three samples submitted for verification, the
reference samples shall also be measured to positively establish the accuracy
of the measurement instrumentation. The results of the repeated
measurements shall be considered final. Arbitration of the disputes may be
requested in writing to the NFRC Board of Directors.

NFRC shall send a formal letter to the submitter notifying them of the results
of the appeal. The results of the appeal shall be final.

2.9  Acceptance Process
All submitters (and their representatives) that have followed the procedure
outlined in Sections 2.1 through 2.6 above shall receive a formal reply letter
from NFRC (or its delegated representative) stating that the representative
data for each product has been accepted into the NFRC Thermophysical
Properties Data Library for use in determining NFRC ratings on fenestration
products.

2.10 Data Publication
After the data has been approved and accepted by NFRC the data shall be
published in the database of user-specific thermophysical properties. NFRC
shall issue a bulletin with the notification that the new data has been approved
for use in the NFRC certification process within 48 hours (excluding
weekends and holidays) of approval and shall post the data on the NFRC web
site so that program participants can easily access this database. The bulletin
shall be sent to all NFRC members, all members of the Peer Review Group,
and any other interested party that requests in writing to be included in these
notifications. The database update process shall not take more than two (2)
weeks (10 business days). The published data is valid indefinitely unless
successfully challenged, voluntarily withdrawn or replaced by the submitter.
NFRC shall retain on file all data submissions.

2.11  Withdrawal of Acceptance
The submitter of thermophysical property data shall have the option of
withdrawing the material from the approved NFRC material library after
which date any existing records for that material shall be deleted from the
NFRC approved list and shall not be used in any future simulation work. Any
existing simulations done with the material whose data has been withdrawn or
whose data has been changed shall remain valid until the next fenestration
product certification renewal date.
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Flow Chart of the Thermophysical Data Verification Process for Proprietary Materials
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Flow Chart of the Thermophysical Data Verification Process for Generic Materials
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