S
Wl@ﬁﬁiNERGV‘\
RATINGS IN -§~
BUILDING ENERGY ™

%%
National Fenestration
Rating Council®

Great Plains Energy
Code Conference
October 18, 2012

Ray McGowan-Senior Program Manager



W

Presentation Overview

NFRC— Introduction and Overview
NFRC Ratings
Residential Fenestration Certification

. Commercial Fenestration Certification

aos W N e

How NFRC Facilitates Code Compliance

a) Residential compliance example

b) Commercial compliance example

6. Summary and Conclusions




W

NFRC—Introduction & Overview

What Is Fenestration?

« The arrangement, proportioning and
design of windows and doors in a
building

« An opening in a building’s envelope,
Including windows, doors and
skylights
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NFRC—Introduction & Overview

 Created by industry in 1989

 Created to provide standardized methods for rating
fenestration energy performance

 Not atrade association, but a unique, educational non-profit
public/private organization representing:

— Fenestration and related building industry
— State energy offices
— Design professionals
— Utilities, consumer organizations
— 800 participating manufacturers
— 250 voting members
— 8 million simulated products in database
— 8000 product lines
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NFRC—Introduction & Overview
Mission:

NFRC develops and administers energy-
related rating and certification programs that
serve the public by providing fair, accurate,
and credible information on fenestration
performance.




NFRC—Introduction & Over'\\/’i\/ew

NFRC is referenced by:

« |[ECC

« ASHRAE 90.1

« ENERGY STAR®

. USGBC’S LEED program

IC
® ENERGY STAR




NFRC Relevance

Just how important are energy-
efficient windows, doors and
skylights?

In the United States...

R

Courtesy of VELUX
America




Aggregate Building Load

Non-residential buildings consume ~15.5 quadrillion
BTU of primary energy - 16% of all energy used in
U.S.

M Energy used in commercial construction

B All other uses
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Aggregate Building Loa& \

Fenestration consumes 32% of that primary energy :

B All Other Uses M Related to Fenestration

| Fenestr
ing Counci

(Vo]
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NFRC—Introduction & Ovem'ew

Facts:

In the USA, on
average, Only
~30% of all non-

residential

buildings

(somewhat |
higher % in = Tl
residential) use — SEcsraesgERTine. WIS

-
TE— el T —

h|q h performance City Center Complex,as ea, NV &N“@
windows;




NFRC Ratings

Heat loss rating (U-factor)

Solar Heat Gain rating (SHGC)
Visible Transmittance rating (VT)

Air Leakage rating

Condensation Resistance rating (CR)




NFRC Ratings

o F%

U-factor (thermal
transmission)

NFRC 100

SHGC (Solar Heat Gain)
NFRC 200

N

H"H, ;i.,

|

VT (Visible
Transmittance)

NFRC 200

%l%
National Fenestration
Rating Council®
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NFRC Ratl

Air Leakage (Air
Infiltration, no
exfiltration)

NFRC 400

\
CONDENSATION

EDGE SPACER —__
B

CR (Condensation
Resistance)

NFRC 500




NFRC Ratings

Generally, computer simulation is the
basis of all ratings (not for air infiltration)

Simulation performed at standardized
sizes & environmental conditions

Simulation generates a whole-product
rating

Simulated U-factors are validated by
physical testing
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NFRC Ratings: Development &
Basis

CAD drawing file, section view, curtain wall
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NFRC Ratings: Develop

BaSISsased on LBNL’s WINDOW &

THERM

THERM simulation file, profile view, curtain
wall T
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Residential Certification

Certified products are labeled products

_a

_a
90

D€

D€

A1

INg Indicates certification
Ing definitions in IECC and ASHRAE

— Enable rating verification
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Residential Certification

Our
‘residenti
|1
temporary
label

World's Best
Window Co.

Millennium 2000t

National Fenestration Vinyl-Clad Wood Frame
Rating Council ® Double Glazing « Argon Fill - Low E
CERTIFIED Product Type: Vertical Slider

ENERGY PERFORMANCE RATINGS

U-Factor (U.S./I-P) Solar Heat Gain Coefficient

0.35 0.32

ADDITIONAL PERFORMANCE RATINGS

Visible Transmittance Air Leakage (U.S./I-P)

0.51 0.2

Condensation Resistance

51 —

Manufacturer stipulates that these ratings conform to applicable NFRC procedures for determining whole

product performance. NFRC ratings are determined for a fixed set of environmental conditions and a

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

product for any specific use. Consult manufacturer's literature for other product performance information.
www.nfrc.org

£

National Fenestration

Rating Council®
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Non-Residential Certification

World's Best
NATIONAL FENESTRATION RATING COUNCIL " WO G
LABEL CERTIFICATE NFEFRC o
PRODUCT LISTING Label s
% o
Certificate 035 0.32
(for'li:e-Buil: ADDITICMAL FIRFOARANCE RA TINGS
LABEL CERTIFICATE ID: PJ-5VG-354 Issuance Date: 77202010 Pr;duc“ et i e ULSF
NFRC CERTIFIED PRODUCT RATING INFORMATION: * ’ 0.51 0.
The NFRC Centifed Product Radng Informadton shed here 15 10 e used (o verily Mad the ratngs meer anaicadie energy
COM UL -
PRODUCT LISTING:
ot NFRC Stancard Sire
CPD D Total Area. Narne Framing Red Claring Ret Spacer el | Udscior® | SHGC™ Ll
- Bl N IFOJECTL QAT O
PrAWIT | 307080 B""""s Contes - 54T | oy wawg200 | GAVTRIN0Z | SaALL20E | Q42 026 058
Paawaane | egeary | UPORMTCSIMT SV | oy awsa | CAVTRIN2 | SaaLL2us | 048 026 050 Az i
FRAME, GLAZING and SPACER ASSEMBLIES
IFODTCTLIPMEIOFOFLILI ATION
FRAMING LISTING: Clremiur = fpew WFRC LM
FRAMMGREF | SUPPLIERID | DESCRIPTION | il - I alindics fiavialusd e ] i
FARAWSZHM | HAW | 1600 Curiain Wal, System 1 | o ek
FAKAWSIN | AW | 51T Shorefront | g
"
GLAZING LISTING:
GLAZING RLY SUPPLILR 10 DESCRIPTION
GA-NTR-3102 | VTR | 1* Crwennll 0 25° SATOXL 0 5° Air 0 25" Clow | TEALE ILATHFL AL STIILIEE
SPACER LISTING:
SPACLR RLY SUPPLILR 1D DESCRIPTION giliy
SAALLIDS AL 117" Amiruam Spaces R
Component Library Database. waw.nire. omyCHMAST L ATNCILATHFL AL ¢ TIILIETE:
*Certification information provided i for those fenestration systemns kafed and may not encompass all sysems for the

project sHEpnEy . nee
** Edch individual roduct cerliied performance fatng & based on NFRC sfandard size in accordance wilh NFRC
proceduros

L ATNGE OO FTRACTORI R TALLEE

e g Gt
dien
CHETORCATION ATTEOFL TATIO N

© 2004 National Fenestraton Ratng Councd Page 2013
AN rights reganmd

£

CMA Label Certificate Site-Built Label Certificate

National Fenestration
Rating Council®
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Non-Residential Certificatio

n

Overview of the Component Modeling
Approach (‘CMA’) Program
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Non-Res. Certification: CMA

The CMA process: A New Approach

New concept: “build” virtual
products & projects using
predefined and certified
components from online CMA
database to Issue project-specific
label certificates

National Fenestration

Rating Council®




INng compo

A

Glazing infill / Center
of Glazing assembly

Frame system /
Frame assembly

Spacer system / spacer
assembly

/

PRODUCT CONFIGURATION

Overall product rating
calculation




T
Non-Res. Certification: CMA

e The CMA process. The 3 ‘Buckets’ are
filled by the manufacturers & suppliers:

& Frame manufacturers
% |GU spacer suppliers

<+ Glass suppliers

}4 g Courtesy of Kawneer
_ 7
| Courtesy of Guardian Glass E‘““ﬁﬁ
Courtesy of PPG g Coun®.

23



CMA F

= CMAST
DEVELOPMENT

— The IA reviews and
approves all
components before
they are avaitabte ~——~ -~~~ )
for use in CMA

— Once uploaded into
the online CMAST
database,
components are
available to all

HESCHONG g
MAHONE -
GROUP

National Fenestration
Rating Council®




Non-Res. Certification: CM&T

Overview of the CMA Software
Tool('CMAST)

S% Welcome to the NFRC Component
num: Modeling Approach (CMA) Program

nﬂ for Non-Residential Energy
Certification and Rating.

This is a client application for fenestration components

products, projects and label certificate definition and browsing. version

NFRC CMA Software Tool ~ Cl'l\ﬁAST




@
Non-Res. Certification: CMAST

 CMA software tool (“CMAST") can:

— Maintain libraries of component data
— Define projects

— Assemble components, and

— Calculate whole product ratings




1P

—Product Information

Server ID: P-KAW-6441 Client ID: MFRC Size: Actual Size:

Product Mame: ASHRAE-Kaw IR 501 0UT 7874 X 7874 jn. 100,00 X 200,00 in,

Manufacturer: Kawneer Company Inc. U factor: 0.328 0,278 itufh-ft2-F

Description: Kawneer IR 501 UT SHGC: 0.224 0.235

MNotes: VT 0,491 0.525

—Configuration

Frame Assembly: FA-KAW-9337: ASHRAE-Kawneer IR 501UT  [sp| [

Product Type: GWCW - Glazed Wall System Curtain Wall

Width: 100,00 in. Height: 200,00

Status: Design

—Component Selection for Individual Product

—Framing

Frame Member:

—Insulated Glazing Unit
Center Of Glazing: GA-CGI-4145: ASHRAE »| [

Spacer Edge Seal Assembly: SA-MFR-2185: Generic Spacer { & »| |55

Dividers: | g |

— Visibility
[MvselfDnIy - ] Additional Persons & Companies [~ Edit Dims

| tstory || 4 Calcate || EnergyPlusReport ||Doe2Report

National Fenestration
Rating Council®
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NFRC
CMA Label
Certificate

(cover
page):

g% NATIONAL FENESTRATION RATING COUNCIL
R LABEL CERTIFICATE

PROJECT INFORMATION

LABEL CERTIFICATE ID: XYZ-001 Issuance Date: mmJ/ddivyyy

This is 10 be completed by an NFRC Approved Calculation Entity (ACE), based on information
provided by the Specifying Authority and calcufated in accordance with NFRC procedures.

PROJECT LOCATION:

Address:

City: State, Zip code:
Contact person:, Title:

Phone: Facsimile: Email:

Project name (optional):
IDENTIFICATION OF SPECIFYING AUTHORITY:

Designer (optional):

Company name: 10:
Address:

City: State, Zip code:
Contact person:, Title:

Phone: Facsimile: Email:

FRAMING SUPPLIER:

Company name: ID:

Address:

City: State, Zip code:

Contact person:, Title:

Phone: Facsimile: Emiail:

GLAZING SUPPLIER:

Company name: 10:

Address:

City: State, Zip code:

Contact person;, Title:

Phone: Facsimile: Email:

IDENTIFICATION NAME OF APPROVED CALCULATION ENTITY (ACE):
D,

IDENTIFICATION NAME OF INSPECTION AGENCY (IA):
D,

Number of individual products listed on this label certificate: 5

©2000 Mational Fenestration Rating Council Page 1 of 3
All rights reserved.

National Fenestration
Rating Council®
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NATIONAL FENESTRATION RATING COUNCIL
LABEL CERTIFICATE

N F R( : PRODUCT LISTING

]l FOR CODE COMPLIANCE |

C M / \ L a b e I LABEL CERTIFICATE ID: XYZ-001 Issuance Date: mm/ddivyy

NFRC CERTIFIED PRODUCT RATING INFORMATION:"
The NFRC Certified Product Rating Information lizfed here iz to be used fo verify that the ratings meef applicable energy
code requirements.

Certificate

CERTIFIED Performance Rating
at NFRC
Standard Size
u CPDID | Total Area Mame Framing Ref | Glazing Ref | Spacer Ref |U-factor™| SHGC™ L bl
ft Bl - -
] hreft*eF
e ——— —
P-FLO10 8860 PL-2200 / PL-2210 FA-PL2210 GA-TT-D01 SA-AM-DO1 053 0.58 066
P-PL-005 102.87 PL-3400 / PL-3401 FA-PL34D1 GA-TT-D01 SA-AM-DO2 056 057 063
P-PL-012 382.22 PL-5700 { PL-5720 FA-PL5T20 GA-TCO-D0Z | SA-AM-DO1 v [IFal 030
P-PL-002 60.00 PL-1100/ PL-1152 FA-PL1152 GA-TT-D01 SA-AM-DO1 0.42 051 0.62
P-PL-022 525.00 PL-B200 / PL-8915 FA-PLBB1S GA-TO-D03 | SA-AM-DO2 =] [IRE] [RE]

FRAME, GLAZING and SPACER ASSEMBLIES:
FRAMING LISTING:

FRAMING REF SUPPLIER ID DESCRIPTION
FA-PL2210 Single Casement Thermally Broken Aluminum
FA-PL34D1 Projecting (Awning) Thermally Broken Aluminurm
FA-PLGT20 Vertical Slider PVC reinforced with Steel
FA-PL1152 Vertical Slider Thermally Broken Aluminum
FA-PLDO15 Fioed Thermally Broken Aluminum

GLAZING LISTING:

GLAZING REF SUPPLIER ID DESCRIPTION
GA-TT-001 1" Double Glazed, 1147 HC Low-e, 114" Clear, Argon (80%). 112 gap
GA-TT-002 1" Triple Glazed, 1/8"Clear, Coated fiim, 1/8°5C, Argon (80%), 48" gap
GA-TT-003 1" Double Glazed, 1/4" Bronze, 114" SC Low-e. Argon (80%), 112” gap

SPACER LISTING:
SPACER REF SUPPLIER ID DESCRIPTION

SA-AM-001 Z50F Ml Finish Aluminum Low profile (1/27)

SA-ANLD02 15A Polymer Spacer (3/B")
2008 National Fenestration Rating Council Page 2 of 3 e
o ﬁ[tﬁ

National Fenestration
Rating Council®

29




NATIONAL FENESTRATION RATING COUNCIL
LABEL CERTIFICATE

N F R( : PRODUCT LISTING

]l FOR CODE COMPLIANCE |

C M / \ L a b e I LABEL CERTIFICATE ID: XYZ-001 Issuance Date: mm/ddivyy

NFRC CERTIFIED PRODUCT RATING INFORMATION:"
The NFRC Certified Product Rating Information lizfed here iz to be used fo verify that the ratings meef applicable energy
code requirements.

Certificate

CERTIFIED Performance Rating
at NF]
Standard Size
pag e 2) L CPDID | Total Area Name Framing Ref | Glazing Ref U-factor= | SHGC™ | vT=
[ Bl - -
[ ] hrft™F
"P-PLOI0 | 8388 | PL220D/PL221D | FA-PLZ2ID | GATT-DD1 53 058 0.66
FPLOD5 | 10267 | PL-3400/PL3401 | FAPL3aD1 | GATTO01 0.56 057 0.65
[FPL01Z | 38222 | PL-G700/FL5720 | FA-FLG720 | GA-TO-O0Z | [ET] [F3] [E]
P-PLODZ | 6000 | PL-T100/PL-1152 | FAPLTI5Z | GA-TT-001 042 051 0.62
[FPL0ZZ | 52500 | PL-BBO0/FLO915 | FA-FLBATS | GA-TO-O03 | [E) [EE) [RE]
FRAME, GLAZING and SPACER ASSEMBLIES:
FRAMING LISTING:
FRAMING REF SUPPLIER ID DESCRIPTION
FA-PLZ210 Single Gasement Thermally Braken Aluminum
FA-PL34D1 Projecting (Awning) Thermally Broken Aluminurm
FA-PLGT20 Vertical Siider PVC reinforced with Steel
FA-PL1152 Vertical Slider Thermally Broken Aluminum
FA-PLOGIS Fixed Thermally Broken Aluminum
GLAZING LISTING:
GLAZING REF SUPPLIER ID DESCRIPTION
GA-TT-001 1" Double Glazed, 1/4” HC Low-e, 1/4" Clear, Argon (80%). 112" gap
GA-TT-002 1" Triple Glazed, 1/8"Clear, Coated fim, 1/5°5C, Argan (80%), 38" gap
GA-TT-003 1" Double Glazed, 1/4 Bronze, 1/4” SC Low-e, Argon (B0%), 117" gap
SPACER LISTING:
SPACER REF SUPPLIER ID DESCRIFTION

SA-AM-001 Z50F Ml Finish Aluminum Low profile (1/27)

SA-ANLD02 15A Polymer Spacer (3/B")
2008 National Fenestration Rating Council Page 2 of 3 e
o EM[tﬁ

National Fenestration
Rating Council®
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NFRC
CMA Label
Certificate
(optional
pages):

project-
specific
sizes)

NATIONAL FENESTRATION RATING COUNCIL
g LABEL CERTIFICATE

SUPPLEMENTAL PRODUCT INFORMATION

For Informational Purposes Only

Non-Certified Product Information at Actual Product Size

Reference NFRC Label Certificate ID: XYZ-001 for Certified Ratings for Code
Compliance:

Individual product performance at acfual size iz fisfed in the fable below and has been defermined in accordance with
NFRC technical procedures; however, these are not cerfified ratings. Certified rafings are determined af NFRC model
sizes for comparative purposes and are lizted on the acfual Label Certificate referenced above. The actual size
perfommance calculations below are for information purposes and use in calcwations and enengy simulation programs o
estimate energy wse, and are not infended for use in code compliance.

PRODUCT LISTING:

NON-CERTIFIED
Performance at Actual Size
CPD ID Qty | Total Area Name EnergyPlus Report File Width | Height [uFactor[SHGC] VT
R in. fin. Biul - -
hrft™"F

— — e ——
P-PL-010 2 4300 | PL-Z200/ PL-Z210 4800 | 7200 | 048 | 059 [0.66
P-PL-010 5 88.88 | PL-2200/ PL-2210 Jwwa 40.00 | 6400 | 050 | 0.56 [0.64
P-PL-005 [ 182.67 | PL-3400/ PL-34D1 fwwa GE.00 | 65.00 | 049 | 0.58 |065
P-PL-005 3 5400 | PL-3400/ PL-3401 Juwa 7200 | 3600 | 051 | 055 [0.62
P-PL-005 5 167.22 o BE.0O0 | 5600 | 048 | 0.59 |0.67
P-PL-012 10 | 38222 |PL-5700/PL-5720 Juws 64.00 | 86.00 | 033 | 022 [0.30
P-PL-002 3 60.00 | PL-1100/ PL-1152 48.00 | 80.00 | 052 | 053 |0.60
21| 52500 |PL-8900fPL-2215 NA | MA WA | NA | N

P22

* This product anddor ifz glazing sysfem iz 3 fesf-only specimen, and fenestration performance iz only available af the
NFRC standard test size and not actual size. Thevefore, EnergyPlus report files are not available for fesf-only specimens.

©2008 Mational Fenestration Rating Council Page 1 of 1
All rights reserved.

£

National Fenestration

Rating Council®
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Non-Res. Certification: CMA

e For commercial fenestration, NFRC offers
both the Site-Built Program and CMA
Program

e Site-Built is slated to be withdrawn

« CMA Is the preferred method going forward




N

Non-Res. Certification: CMA

Why is CMA the
preferred
method?




A

Non-Res. Certification

NFRC Site-
Built Label
Certificate

NFRC
Label
Certificate

far ieaEuik
Products

IFOJOCTL OCATION

IFODUWCTLIMEIAFOFILATION
TR
1y L
TEAME HATEFI AL ZTIILIEE
Cups s ol
bk

L ATFCILATEFLA STIILIEE

L ATFGECO FTEACTORI RITALEE
Cuand inrie. sl il

CHFTOIHCATTON ATTHOFI ZATIO I

World's Best
Window Co.

IMEEGY PIRFORAMARCE AATINGS

Ll PG Sl Wi Caiers il

035 0.32

ADDITHMMAL FTRFOAMANCT RATINGS

051 0.2

Sp———

[ i ———————————

—
—

—

it 2
=

£

National Fenestration

Rating Council®
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NFRC & Code Compliance

Overview of this Section:

 Why the increased interest in compliance?

State Energy Code requirements

NE building energy codes

Examp

Examp

e #1. Residential Code compliance

e #2: Commercial Code Complian%
ol

35




N
NFRC & Code Compliance
 NE State Energy Code Reguirements

e Residential: 2009 IECC
e Commercial: ASHRAE 90.1-2007




A MEMBER OF THE INTERNATIONAL CODE FAMILY®

IECC

| INTERNATIONAL ENERGY
CONSERVATION CODE’

2009 IECC

NFRC

National Fenestration
Rating Council®
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NFRC & Code Compliance

W NH
W

EEEEEEE
RERESIE

rn;:wm meets or exceeds ASHRAE Standard 90.1-2007 or equivalent
o LAkl

mieets of exceeds ASHRAE Standard 90.1-2004 or aguivalent

meets or exceeds ASHRAE Standard 90.1-1999-2001 or equivalent

http://energycodesocean.org/code-status =&

&
= state has adopted a new code to be effective at a later date
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NFRC & Code Compliance

Does the fenestration submitted for a
residential permit comply with the
Energy Code?

Rating Council®
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NFRC & Code Compliance

Process, Residential Energy Code
Compliance:

1.Understand the General requirements

2.Determine Compliance Path

a) Prescriptive
b) Performance

3.Determine Energy Code requirements
4.Check submitted plans for compliance
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NFRC & Code Compliance

e Two ways to comply:

— Default
— NFRC
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NFRC & Code Compliance

TAELE 303.1.3(1)
DEFAULT GLAZED FENESTRATION U-FACTOR

SINGLE | DOUBLE SKYLIGHT
FRAME TYPE PANE PANE Single Double
Metal 120 | 080 | 200 | 130

2009 I ECC Metal with Thermal Break | 1.10 0.65 1.90 1.10

MNonmetal or Metal Clad 0.95 0.55 1.75 1.05

window Glazed Block 0.60
TABLE 303.1.3(2
Def au I tS DEFAULT DOOR U—FLéTDRS

D un | t | ve | DOOR TYPE U-FACTOR
. Uninsulated Metal 1.20
Pr 0] ect not Insulated Metal 0.60
. . Wood 0.50
I ke I y C O m p I al nt Insulated, nonmetal edge, max 45% glazing, 0.35
any glazing double pane )

TAELE 303.1.3(3)
DEFAULT GLAZED FENESTRATION SHGC

SINGLE GLAZED DOUBLE GLAZED
Clear Tinted Clear Tinted GLAZED BLOCK g%
0.8 0.7 0.7 0.6 0.6 NFRC

National Fenestration
Rating Council®
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NFRC & Code Compliance

1. General Requirements

Refer to Chapter 4 ~ Residential Energy Efficiency
« Mandatory Requirements

v’ Air Leakage (not to exceed 0.30 cfm/sq.ft)

v’ Maximum Fenestration U-factor and SHGC

303.1.3 Fenestration product rating. [ factors of fenes-
tration products (windows, dg kylights) shall be
determined in accordance with by an accredited,
independent laboratory, and labeled-and certified by the
manufacturer. Products lacking such a labeled [-factor
shall be assigned a default -factor from Table 303.1.3(1)
or 303.1.3(2). The solar heat gain coefficient (SHGC) of
olazed fenestration products (windows, glazed dpG
skylights) shall be determined in accordance with

200 by an accredited, independent laboratory, and labete
and-cértified by the manufacturer. Products lacking such a

labeled SHGC shall be assigned a default SHGC from Table Nt Fenestaion

303.1.3(3). T

I

NFRC




W
NFRC & Code Compliance

2. Compliance Path

Refer to Chapter 4 ~ Residential Energy Efficiency

 Prescriptive Requirements Path
v'Determine climate zone for project
v'402.1 Insulation and Fenestration criteria

v'Performance Requirements Path
v’ Still must meet 402.1 minimums
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NFRC & Code Compliance

2. Compliance Path

For this residential project, the builder chose the
Prescriptive Path of compliance
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NFRC & Code Compliance

2. Compliance Path

Refer to Chapter 4 ~ Residential Energy Efficiency

 Prescriptive Requirements Path
v'Determine climate zone for project (Sec. 301)
v'.Look up values: 402.1 Insulation and Fenestration
criteria




NFRC & Code Compliance

Clipped from:
WWWw.reca-codes.org



http://www.reca.org/
http://www.reca.org/
http://www.reca.org/

NFRC & Code Compliance

3. Energy Code Requirements

Windows
Glazed
Fenestration Skylight Fenestration
U-Factor U-Factor SHGC
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NFRC & Code Compliance

TABLE 402.1.1
INSULATION AND FENESTRATION REQUIRE

GLAZED WooD
CLIMATE | FENESTRATION | SKYLIGHT® | FENESTRATION | CEILING | FRAME W
ZONE U-FACTOR" U-FACTOR SHGC™*® R-VALUE R-VALU

1 1.2 0.75 0.30 30 13

2 0.65 0.75 0.30 30 13 IECC 09
3 0.500 0.65 0.30 30 13 Table 402 . 1 1

4 except 0.35 0.60 NR 28 13
Marine
M5 and 0.35 0.60 NR 18 | 200r13-
arine 4
6 0.35 0.60 NR 49 200r 13-
Tand 8 0.35 0.60 NR 49 21

All NE i1s U < 0.35; no SHGC requirement

5
sl

National Fenestration
Rating Council®



NFRC & Code Compliance

4. Check for Compliance
Compare requirements to NFRC ratings:

GLAZED
CLIMATE | FENESTRATION | SKYLIGHT® | FENESTRATION .
ZONE U-FACTOR® | U-FACTOR | SHGCP® U-faCtor 1S

0.60 NR

0.35

(11 OK”

&h‘a World's Best
b Mtz

=y | Product: Vertical Slider

ENEi'GY PERFORMANCE RATINGS

ls?Factor (U.S./PR)

0.35

Solar Heat Gain Coefficient

0.30

ADDLITFENAL PERFORMANCE RATINGS

Visible Transmlttance

0.51

Air Leakage (U.S./I-P)

Condensation Resistance

£

National Fenestration

Rating Council®
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NFRC & Code Compliance

4. Check for Compliance
Compare requirements...

GLAZED
CLIMATE | FENESTRATION | SKYLIGHT® | FENESTRATION
ZONE U-FACTORP U-FACTOR SHGC®

NR

Also check the
Code
Compliance
Certificate!
(see 401.3)

Residential Energy Code Compliance Certificate

LIS LTyl ] y
Professional: e
Envelope Summary:

»  List the R-value for the following components:

Fat ceiling/roaf: Sioped)vault ceiling:

Exberior wall: Abowe grade mass wall:

Attic kneewall: Attic kneewall sheathing:

Basement stud wall: Basement continuous:

Crawlspace stud wall:
Feundation slab:

Cravispace conbinuous:
Flaors over unconditioned space:

Captileyared Floor Qthec in=nlation:
» Fenestration Components:
Window U-factor: Window SHGC:
a. Skylight U-factor: Skylight SHGC:
Glazed Door U-factor: Opeague Door U-factor:
[ <50% glazed)
e e i
BET test conducted by: Phone:

2 1

Fan Flow at 50 Pascals=
ACHzy = CFMg, x 60 / Valume=

Low Rise Multifamily Visual Inspection Option
{The visual inspection option mey be conducted by a Bird-party instead of the BET test for B-2 buildings ooly.)

CFM., Total Conditioned Volume =
ACHsy, (must ba less than 7 ACHe )

Wisual inspection conducted by Phone:
Mechanical Summary:
Water Heater Energy Factor: Ef Fuel type: [ Gas [ Electric [ Other

Number of Heating and Cooling Systerms:
Heating System Type (choose one):

[ Gas: AFUE [ Alr-Source Heat Pump: HSPF

] Other: Efficiency:
Cocling System Type (Standard DX, Heat Pump, Geothermal, etc. ).
Cooling System Efficiency: [T] SEER [] EER [] Other
Heating,/Cooling Load Calculations Performed by: Phone:
Total Heating Load (Based on ACCA Man. 1 or cther spproved methodalogy): Brufh
Total Cooling Load (Based an ACCA Man, 1 ar other approved methodoiogy): Btu/h
Cooling Sensible Load: Btu/h Cooling Latent Load : Btu/h

Total Air Handler CAM {based on design calculations): CFM

Duct Tightmess Test Conducted by: Phone:

CFMys per 100 # of conditioned floar area = CFMys % 100 { Conditioned floor area served

If all ducts are not located within condbioned space, buldar must verify that either the postoonstruction duct |eskage b outdoec
{PCO) is < 8 efimy 100 2, the post construction tokal duct leakags (PCT) & < 12 cfay'100 2, oF the rough-n test (RIT) with ai
handier nstalled Is = 6 ofmf100 2. State which method was vsed bo canduct the duct ghiness test:

duct blower [DB), modified bioser door subtraction methed (MBDS), o automated mutipoint blower door (AMBD).

NF};@

Systemn | Method (DB, MBS, AMBD) | Test (P00, POT, RIT) CFM., Area served [fi*} Test Res

1
E
3

National Fenestration
Rating Council®
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*Mata: This permanent certificate shall be posted on or in the eledrical distribution panel. Certificate
shall be complated by the builder or registered design professional. Where there is more than one
value for each component, cartificate shall list the value covering the largest area.
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4. Check for Compliance

Courtesy of Hoffman Estates, IL




ENERGY STAR

Figure 1: Revised Draft ENERGY STAR Climate Zone Map

2014 Revision
Underway!

IIIII

F ol HIP S
ClimateZone

Il £o ~d o
U=1aClluUl

SP1JC

Northern <0.30 NR
=0.31 >0.35
=0.32 >0.40
North-Central| < 0.32 <0.40
South Central | < 0.35 <0.30
Southern <0.60 <0.27
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NFRC & Code Compliance

Commercial Buildings

Does the fenestration submitted for a
commercial permit in NE comply with
the Energy Code?

Rating Council®
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NFRC & Code Compliance

Process, Non-Resid’| Energy Code Compliance:

1.Understand the General requirements

2.Determine Compliance Path

a) Prescriptive

b) Performance

3.Determine Energy Code requirements

4.Check submitted plans for compliance
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1. IECC 09 General Requirements

SECTION 501
GENERAL

J01.1 Scope. The requirements contained in this chapter are
applicable to commercial buildings, or portions of commercial
buildings. These commercial buildings shall meet either the
requirements of ASHRAE/AESNA Standard 90.1, Energy
Standard for Buildings Except for Low-Rise Residential Build-
ings, or the requirements contained in this chapter.




W
NFRC & Code Compliance

2. Compliance Path

Refer to Chapter 5 ~ Commercial Energy Efficiency

 Prescriptive Requirements Path
v'Determine climate zone for project
v'Determine Glazing percentage
v'Determine Insulation and Fenestration criteria
v'Use appropriate Prescriptive table
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NFRC & Code Compliance

. Compliance Path

For this commercial project, the architect &
general contractor chose the Prescriptive Path
of compliance

Use IECC 2009, Chapter 5 first

Comply with default or NFRC only




NFRC and Compliance

IECC 09 requirement

303.1.3 Fenestration product rating. [~factors of fenes-
tration products (windows, doers—and-skylights) shall be

independent laboratory, and 1 and” certified by the
manufacturer. Products lacking such a labeled [U-factor
shall be assigned a default {/-factor from Table 303.1.3(1)
or 303.1.3(2). The solar heat gain coefficient (SHGC) of
ion products (windows, g and
ylights) shall be determined in accordance with NFR
00 by an accredited, independent laboratory, and labeled
the manufacturer. Products lacki

labeled SHGC shall be assigned a default SHGC from Table
303.1.3(3).




NFRC and Compliance

TAELE 303.1.3(7)
DEFAULT GLAZED FENESTRATION U-FACTOR

e |[ECC 09 defaults

SINGLE | DOUBLE SKYLIGHT
FRAME TYPE PANE PANE Single Double
Metal 1.20 0.80 2.00 1.30
Meatal with Thermal Break | 1.10 0.65 1.90 1.10
MNonmetal or Metal Clad 0.95 0.55 1.75 1.05
Glazed Block 0.60
TABLE 303.1.3(2)
DEFAULT DOOR U-FACTORS
DOOR TYPE U-FACTOR

Uninsulated Metal 1.20
Insulated Metal 0.60
Wood 0.50
Insulated, nonmetal edge, max 45% glazing, -

. 0.35
any glazing double pane

TAELE 303.1.3(3)
DEFAULT GLAZED FENESTRATION SHGC

SINGLE GLAZED DOUBLE GLAZED
Clear Tinted Clear Tinted GLAZED BLOCK
0.8 0.7 0.7 0.6 0.6

/28
i

%
National Fenestration
Rating Council®
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3. Energy Code Requirements for IECC 2009
BUILDING EN\!ELOPETF‘?I?(I]_EIg%ﬁIaI.ENTS: Fm

CLIMATE ZONE 1 2 3 E){CEPT“MARIHQ AND M:RINE 4 ) 6 7 B
Vertical fenestration (0% maximum of above-grade wall) \ /
U-factor o
Framing materials other than metal with or without metal reinforcement or cladding
L-factor 1.20 0.75 0.65 0.40 0.35 0.35 0.35 0.35
Metal framing with or without thermal break
Curtain wall/storefront [ factor 1.0 0.70 0.60 0.50 0.45 0.45 0.40 0.40
Entrance door [ factor 1.20 1.10 0.90 0.85 0.80 0.80 0.80 0.80
All other U-factor® 1.20 0.75 0.65 0.55 0.55 0.55 0.45 0.45
SHGC-all frame types
SHGC: PF < 0.25 0.25 0.25 0.25 0.40 0.40 0.40 0.45 0.45
SHGC: 0.25<PF < 0.5 0.33 0.33 0.33 NR NR NR NR NR
SHGC: PF= 0.5 0.40 0.40 0.40 NR NR NR NR NR
Skylights (3% maximum)
L-factor 0.75 0.75 0.65 0.60 0.60 0.60 0.60 0.60 %
SHGC 0.35 0.35 0.35 0.40 0.40 0.40 NR NR Em:liﬁ

National Fenestration

Rating Council®
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3. Energy Code Requirements from ASHRAE 90.1-
2007 referenced NFRC 100 and 200 only

5.8.2.4 U-factor. U-factors shall be determuned in
accordance with NFRC 100. U-factors for skylights shall be
determuned for a slope of 20 degrees above the hornizontal.

5.8.2.5 Solar Heat Gain Coefficient. SHGC for the
overall fenesiratfion area shall be determuned in accordance
with NFRC 200.
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No NFRC ratings, use defaults:

TABLE A8.2 Assembly U-Factors, Assembly SHGCs,
and Assembly Visible Light Transmittances (VLTs) for Unlabeled Vertical Fenestration

Unlabeled Vertical Fenestration

Frame Tyvpe Glazing Tyvpe Clear Glass Tinted Glass
U-Factor SHGC VLT U-Factor SHGC VLT
All frame types
Single glazing 1.25 0.82 0.76 1.25 0.70 0.58
Glass block 0.60 0.56 0.56 na. na n.a.
Wood, vinyl or fiberglass frames
Double glazing 0.60 0.59 0.64 0.60 042 0.39
Triple glazing 0.45 052 0.57 0.45 0.34 0.21
Metal and other frame types
Double glazing 0.90 0.68 0.66 0.90 0.50 0.40
Triple glazing 0.70 0.60 0.59 0.70 0.42 0.22

National Fenestration

Rating Council®
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3. Energy Code Requirements for ASHRAE 90.1-

07

TABLE 5.5-5

Building Envelope Requirements For Climate Zone 5 (A, B, C)*

Opaque Elements

Nonresidential Residential

Assembly Insulation Assembly Insulation Assem
Maximoum Min. R-Value Maximum Min. R-Value Maxin

Fenestration

e R el gl e s

Max. U SHGC
Fartical Glazing, %s of Wall
MNonmetal framing [3ll}h U-0.35
I‘»’Ietal_ﬁﬂmu;g . 1-0.45
{curtamnwall/storefront) SHGC-0.40 all
Metal framing (entrance door)® 17-0.80
Metal framing (all other)® U-0.55
Skylight with Curb, Glass, %s of Roof
0% 0% Uall—1-1 7 SHGC 1111_G'4;
2 1%—5 0% Uall—1-1 T SHGC MI—G.SQ
Skylight with Curb, Plastic, % of Roaf”
0% 0% Uall_l'l':' SHGC RII_G'T?
2 1%—5 0% Uall_l'l':' SHGC MI—G.GE
Skylight withour Curb, All, %2 of Roof
0% 0% Uall—':l. 69 SHGC 1111_G'4;
2 1%—5 0% Uall—':l. 69 SHGC 1111_G'3;

*The followine defimtions apolv: ¢ 1. = contimous msulation (see Sechon 3.2 NE = no (msulal

£

National Fenestration
Rating Council®
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NFRC & Code Compliance

4. Check for Compliance

a. Determine fene-
stration used on pro-
ject:

NON-RESIDENTIAL FENESTRATION CALCULATION REPORT {
BID REPORT ACCORDING TO NFRC CIMA PROCEDURES —
NFRC STANDARD SIZE

NQOTE: This js NOT an NFRC Labeai Centificate. This document can NOT be used in place of
NFRC Label Certificate and can be usad only for Bid and Design Purposes

PRODUCT LISTING:

Performance at NFRC Standard

Size
1D Name Framing Ref | Glazing Ref | Spacer Ref u SHGC VT
Btu/h-ft>F E -
P-EFC-4207 SFTestBB FA-EF C-BEBY |GA-S0U-3331|54-PPG-2624 | 0.30 0.20 0.29

FRAME, GLAZING and SPACER ASSEMBLIES:

GLAZING LISTING:

| Glazing Ref | Suplier ID ‘ Description |

[GA-50U-3331]| Southwall Technologies | : |

SPACER LISTING: /"-'ﬁ‘ e

| Spacer Ref | Suplier ID ‘ A Description |

| 5a-PPG-2524 | FPG Industries \ L |
e

FRAMING LISTING:

J

£y

| Framing Bef |

Suplier ID [

L

Description

| FA-EFC-6689 |

EFCO Corporation /"

NON-RESIDENTIAL FENESTI&ATION CALCULATION REPORT/
BID REPORT ACCORDING TO'NFRC CMA PROCEDURES —
ACTUAL PRODUCT SIZE

PRODUCT LISTING:

\ '-\:‘_ /__) }

Fenestrat

ion Performance

at Actual Size®

1D Qty |Total Area Name EnergyPlus Report File | Width | Height u SHGC | VT
in? in. in. Btzu_j:'ﬂ
P'SE?"‘ 125 2159999 60 SFTesBE 12000 [14400 | 024 | 021 | 030

*Individual product performance at actualsize is listed in the above table and has been delermined in accordance with
NFRC technical pracedure s however the actual size performance calculations above are for information purposes and use in
areg-weighted average calcwiationsand energy simulation programs.
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4. Check for Compliance

a. Determine fene-
stration used on pro-
ject:

Excellent reference
IS the
NFRC ‘Bid Report’

NON-RESIDENTIAL FENESTRATION CALCULATION REPORT {
BID REPORT ACCORDING TO NFRC CIMA PROCEDURES —
NFRC STANDARD SIZE

NQOTE: This js NOT an NFRC Labeai Centificate. This document can NOT be used in place of
NFRC Label Certificate and can be usad only for Bid and Design Purposes

PRODUCT LISTING:

Performance at NFRC Standard

Size
1D Name Framing Ref | Glazing Ref | Spacer Ref u SHGC VT
Btu/h-ft>F E -
P-EFC-4207 SFTestBB FA-EF C-BEBY |GA-S0U-3331|54-PPG-2624 | 0.30 0.20 0.29

FRAME, GLAZING and SPACER ASSEMBLIES:

GLAZING LISTING:

| Glazing Ref | Suplier ID ‘ Description

[GA-50U-3331]| Southwall Technologies | : |

SPACER LISTING: /"-'ﬁ‘ e

| Spacer Ref | Suplier ID ‘ A Description |

| 5a-PPG-2524 | FPG Industries \ L |
e

FRAMING LISTING:

J

£y

| Framing Bef |

Suplier ID [

L

Description

| FA-EFC-6689 |

EFCO Corporation /"

NON-RESIDENTIAL FENESTI&ATION CALCULATION REPORT/
BID REPORT ACCORDING TO'NFRC CMA PROCEDURES —
ACTUAL PRODUCT SIZE

PRODUCT LISTING:

\ '-\:‘_ /__) }

Fenestrat

ion Performance

at Actual Size®

1D Qty |Total Area Name EnergyPlus Report File | Width | Height u SHGC | VT
in? in. in. Btzu_j:'ﬂ
P'SE?"‘ 125 2159999 60 SFTesBE 12000 [14400 | 024 | 021 | 030

*Individual product performance at actualsize is listed in the above table and has been delermined in accordance with
NFRC technical pracedure s however the actual size performance calculations above are for information purposes and use in
areg-weighted average calcwiationsand energy simulation programs.
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4. Check for Compliance

a. Determine fene-
stration used on pro-
ject:

Excellent reference
IS the
NFRC ‘Bid Report’

NON-RESIDENTIAL FENESTRATION CALCULATION REPORT {
BID REPORT ACCORDING TO NFRC CIMA PROCEDURES —
NFRC STANDARD SIZE

NQOTE: This js NOT an NFRC Labeai Centificate. This document can NOT be used in place of
NFRC Label Certificate and can be usad only for Bid and Design Purposes

PRODUCT LISTING:

Performance at NFRC Standard
Size
1D Name Framing Ref | Glazing Ref | Spacer Ref u SHGC VT
Btu/h-ft>F E -
P-EFC-4207 SFTestBB FA-EF C-BEBY |GA-S0U-3331|54-PPG-2624 | 0.30 0.20 0.29
FRAME, GLAZING and SPACER ASSEMBLIES:

GLAZING LISTING:

| Glazing Ref | Suplier ID ‘ Description |

[GA-50U-3331]| Southwall Technologies | - |
=

SPACERLISTING: g

| Spacer Ref | Suplier ID ‘ 4 Description |

| 5a-PPG-2524 | FPG Industries \ L |

FRAMING LISTING: \

| Framing Bef | Suplier ID ‘ . Dfascriptiun |

|FA-EFC-6683 | EFCO Corporation o |

NON-RESIDENTIAL FENESTI&ATION CALCULATION REPORT/
BID REPORT ACCORDING TO'NFRC CMA PROCEDURES —

ACTUAL PRODUCT SIZE
NV
PRODUCT LISTING: -
Fenestration Performance
at Actual Size™
1D Qty |Total Area Name EnergyPlus Report File | Width | Height u SHGC | VT
in? in. in. Btzu_j:'ﬂ
PEEZ 4| 125 [plasgogen|  sFTexsp 12000 (14400 | 024 | 021 | 030

*Individual product performance at actualsize is listed in the above table and has been delermined in accordance with
NFRC technical pracedure s however the actual size performance calculations above are for information purposes and use in
areg-weighted average calcwiationsand energy simulation programs.

National Fenestration
Rating Council®
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4. Check for Compliance

NFRC ‘Bid Report’

NON-RESIDENTIAL FENESTRATION CALCULATION REPORT /
BID REPORT ACCORDING TO NFRC CMA PROCEDURES --

NFRC STANDARD SIZE

NOTE: This is NOT an NFRC Label Certificate. This document can NOT be used in place of
NFRC Label Certificate and can be used only for Bid and Design Purposes

PRODUCT LISTING:
ID Name Framing Ref Glazing Ref Spacer Ref U SHGC VT
Btu/h-ft>-F - -
P-FOL-1234 2011 Polaris Curtain Wall FA-PO CW-001 | GA-SOU-3331 | SA-PPG-2524 0.40 0.29 0.40
P-POL-1234 2011 Polaris Store Front FA-PO SF-001 | GA-SOU-3331| SA-PPG-2524 0.45 0.30 0.39
P-POL-1234 2011 Paolaris Casement FA-PO C5-001 | GA-SOU-3331 | SA-PPG-2524 0.44 0.30 0.38
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4. Check for Compliance
b. Compare requirements to NFRC ratings:

PRODUCT LISTING:
ID Name u SHGC VT
Btu/h-fFR - -

P-POL-1234 | 2011 Polaris CurtainWall [ 040 |\ 0.29 0.40

P-POL-1234 | 2011 Polaris Store Front ||  0.45 | 030 0.39

e . P-POL-1234 2011 Polaris Casement . 0.44 / 0.30 0.38

» Assembly  Assembly Max. Section of CMA Bid-Report
Fenestration Mas. U SHGC P

Vertical Glazing, % of Wall
Nonmetal franmng (ﬂll}h U-0.35

Metal framing
(curtamwall/storefront)" SHGC-0.40 all

Metal framing (entrance door)®  U-0.80 U _f aC t O r I S

Metal framing (all other)® U-0.55 1 O K ”

ASHRAE 90.1-07 g@

National Fenestration
Rating Council®
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4. Check for Compliance
b. Compare requirements to NFRC ratings:

PRODUCT LISTING:
ID Name u SHGC VT
Btu/h-ft’-F - -

P-POL-1234 | 2011 Polaris Curtain Wall 0.40 0.29 0.40

——— — - 1234 2011 Polaris Store Front 0.45 0.30 0.39

g Assembly  Assembly Max. ) _1234 | 2011 Polaris Casement 0.44 0.30 0.38

Fenestration Max. U SHGC . )
Vertical Glazing, % of Wall Section of CMA Bid Report

Nonmetal framing [_:lll)b U-0.35

Metal framung .

(curtainwall/storefront)® U-0.45 w

Metal framing (entrance door)®  U-0.80 .
Metal framing (all other)® U-0.55 S H G C 1S

compliant
ASHRAE 90.1-07 éﬂ@

National Fenestration
Rating Council®
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NFRC & Code Compliance

4. Check for Compliance

Approved!

Courtesy of Duhaime.org
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US Green Building Council’s

LEED Program

 Energy and Atmosphere section requires ASHRAE
90.1-2007 as mandatory minimum

— NFRC 100 and 200 required by ASHRAE 90.1

— LEED scores improve by beating this minimum
« All LEED projects require NFRC ratings

— Poorly enforced

— Recent activity indicating improved performance

 Improved daylighting improve LEED score also %%

National
Rati
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Summary & Conclusions

* NFRC’s Residential Fenestration Rating &
Certification Program is:

Well established, and in use for many years
Easy to understand

A great tool for proving code compliance; the
temporary label makes for easy verification

Required for ENERGY STAR® rating of products
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Summary & Conclusions

« NFRC’s Non-Residential (Component Modeling
Approach) Program is:

Lowest-cost option to prove code compliance
Web-based for easy access

Faster turn-around versus site-built program
Bidding tool that can be used by broad community
Can deliver ratings for project and standard sizes
Can output electronic EnergyPlus® and DoE2 files
Required for USGBC LEED projects
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To Confirm NFRC Ratings

e Residential

— Click here: http://Isearch.nfrc.org/search/searchDefault.aspx

e Commercial

— Click here: http:/[cmast.nfrc.orqg/Project/CertificateFind.aspx

ional Fenestratior
Rating Council®
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http://search.nfrc.org/search/searchDefault.aspx
http://cmast.nfrc.org/Project/CertificateFind.aspx

Additional Resources

NFRC Webpage: www.nfrc.org

CMA Webpage: http://nfrc.org/sb _aboutprogram.aspx

Labs and Agencies: http://nfrc.org/labsagencies.aspx

NFRC Staff, Residential Product Certification Program
Support:

Toni Stroud PCP Associate, Product Certification
Program

NFRC Staff, Commercial Product Certification Program
Support

Jen Padgett CMA Technical Coordinator

Ray McGowan Sr. Program Manager
Call (301) 589-1776 and ask for anyone o



http://support.nfrc.org/
http://support.nfrc.org/
http://support.nfrc.org/
http://support.nfrc.org/
http://support.nfrc.org/

THANK YOU!

£

National Fenestration
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Ray McGowan

Senior Program Manager
National Fenestration
Rating Councll
(NFRC)
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