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About Ken Nittler, P.E.

» Licensed mechanical engineer

» Owner of Enercomp, Inc. and WESTLab

» Involved with standards since 1978

» Author of MICROPAS Residential Software

» Subcontractor to CEC on Standards Development

» Multiple term CABEC and NFRC Board Member
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About WESTLab

» NFRC Accredited Simulation Laboratory
» Established in 1991

» Offices in California, Wisconsin and Canada

» First independent NFRC Accredited

Calculation Entity (ACE) approved to do
CMA/CMAST ratings in 2011
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2013 Non-Residential Fenestration
Highlights

» Prescriptive values target thermally improved
metal frames with extra low solar gain low
emissivity glass

» Prescriptive values are now the same in all
climate zones

» The limit on using equation defaults dropped to
1,000 ft2

» NFRC ratings are necessary to meet new
prescriptive values and to get credit for product
performance
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2013 Non- Re5|dent|al Prescrlptlve

» Vertical Fenestration

- Lower U-factors
> Lower SHGC =
- New Visible Transmittance (VT) requirement

All Climate Zones
Fixed Operable Curtainwall or Glazed Doors
Window Window Storefront
Max
Area-Weighted U fact 0.36 0.46 0.45
Performance Rating -tactot
Max RSHGC 0.25 0.22 0.23
Area-Weighted .
Performance Rafing Min VT 0.42 0.32 0.17
Maximum WWR% 40%
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Relative Solar Heat Gain (RSHQ)

» RSHG = SHGC * Overhang Factor

Overhang
100 [e——>] torizontal
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90
80
Overhang
g 70 vertical
= height (V)
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30 Figure 3-16 — Overhang Dimensions
20 North Equation 3-1 — Relative Solar Heat Gain
10 — RSHG = SHGC.:n x OHF
0 Vihere

RSHG = Relative solar heat gain.
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SHGC,,;, = Sclar heat gain coefficient of the window.

Overhang Factor

2
OHF =OverhangFactor =1+ % + b[gj

Where:

H = Horizontal projection of the overhang from the surface of the window in ft, but no
greater than V.

V = Vertical distance from the windowsill to the bottom of the overhang, in ft.

a = -0.41 for north-facing windows, -1.22 for south-facing windows, and -0.92 for east-
and west-facing windows.

b =0.20 for north-facing windows, 0.66 for south-facing windows, and 0.35 for east- and
west-facing windows.
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2013 Non-Residential Prescriptive

» Skylights

Glass, Curb Mounted

Glass, Deck Mounted

Plastic, Curb Mounted

Max
Area-Weighted U-fact 0.58 0.46 0.88
Performance Rating -lactor
Max SHGC 025 0.25 NR
Area-Weighted .
Performance Rating Min VT 049 0.49 0.64
Maximum SRR% 3%
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Some Issues

» How you specify fenestration performance on
our calculations is critical to compliance, and
enestration performance has a significant impact
on energy use

» Make sure you understand the difference
between center-of-glass and whole product
ratings when reading product literature and
using software

» If ratings are incorrectly used, there can be
problems for all parties later in the process that
can be costly
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Similar Frames, Different Values

» Kawneer 1600 Products
- Left has U-factor high 0.40’s
- Right has U-factor mid 0.30’s

n!&—f?::ll

1600 Wall System*®1 1600UT System™1

1" Insulating Glass 1" Insulating Glass



Labeling Requirement

» Every manufactured fenestration product shall
have attached to it, a clearly visible temporary
label that lists the U-factor, the solar heat gain
coefficient (SHGC) and Visual Transmittance
(VT) and that certifies compliance with the air
leakage requirements of Section 110.6(a)1. For
the Component Modeling Approach (CMA) and
site-built fenestration products shall have an
associated label certificate that lists the U-
factor, the Solar Heat Gain Coefficient (SHGOQO),
and the Visible Transmittance (VT).
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NFRC Label Exam

Double-glazing with LowE
JEL-A-177-02496-00001

JW[NDOWS & DOORS
NFRC = Builders Vinyl Side Load
E g Single Hung

Natioral Fenestration
Rating Council®

CERTIFIED 13240558

"ENERGY PERFORMANCE RATINGS
EVALUACION DE RENDIMIENTO ENERGETICO

U-FAGTOR SOLAR HEAT GAIN COEFFICIENT

FACTOR-U COEFICIANTE: GANANCIA DE ENERGIA SOLAR

0.33 (U.S./I-P) | 1.87 (Metric/SI) 0.35

ADDITIONAL PERFORMANCE RATINGS
EVALUACION SUPLEMENTARIA DE RENDIMIENTO

VISIBLE TRANSMITTANCE AIR LEAKAGE

TRANSMISION DE LUZ VISIBLE INFILTRATION D'AIR

0.61 0.1 (U.S.J/I-P) | 0.5 (Metric/SI)

Manufaclussr stipulates thal thes ratiags conform to applisatie NMC procecures for detetemining whate procduct perormarce. NFRC rafings are Cefermined for 2 red set of

emirarmental cordtens and o speci product sae. IR does ot recommend any precuet ant does ot warrank the sulabity of any product for any specric vse. Consult
's Iieralure for ofher prodoct nformation

Esle fabricante estipula que esis vaiores curtplen cen s gmasﬁmmtns aplicakles de NFAC para determirer el rendimiendn ‘ol dal producto, Los valames usadss por HFRC son

defeminades por U conjunio il de cendicianes ambientalas y v tamand de progucto especdico. NFRC ro recomiends ningun praducto ¥ no garartza que < producto sea

acaoLats para LN Lo especifioo. Consude con & folisto del fabncanis para el wso aproplads de aste products, www.nirc.org

This fenestration product has been certified by the manufacturer to meet the air infiltration
requirements of Section 116(a) 1, 2008 California Building Energy Standards.

NATIONAL FENESTRATION RATING COUNCIL

i LABEL CERTIFICATE
PRODUCTLISTING
L ¥ FOR CODE COMPLIANCE ¥
LABEL CERTIFICATE ID: PJ-ARA-3410 Issuance Date: Q272001 4

NFRC CERTIFIED PRODUCT RATING INFORMATION: *

This is to he completed by an NFRC Approved Cafaration Entity (ACE), hased on infonnation provided hy
e Specifying Authority and caf aifated in accordan ce with NFRC procedures.

PRODUCT LISTING:

CERTIFIED Ferfomnance
Rating at NFRC Standard

Size
CPOID Product Mame Framing Ref | Glazing Ref | Spacer Ref | Total Area |Ufactor™ | SHGC™ | WT*
e Btu/hr
HE9F
etal - Curtain wall/Storefrort Alindow Wiall 357 50
F-ARA 1087 [AG-451T THWindow Wall, 5mm |FAARAZI674| GAPPG-0784 | SANFC-2721 | 387 50 054 046 |0z
Salarbranze, 050" Air, Bmm
Clear, D845 04
FRAME, GLAZING and SPACER ASSEMBLIES
FRAMING LISTING:
[ Framing Ref [supplier ID] Product Type | Frame Waterial | Description
|FAARA—23&?4‘ ARA |Glazed wall Sysnem| AT | AG-451T Themally Broken - Window Wil
GLAZING LISTING:
[ Glzdng Ref [ Supplier ID [ # Layers [Low-e [ Gap Fill | Description
|GAFFGVQ?B4 ‘ PG | 2 | N | Air | 6mm Solarbranze, 0 50" Ar, 6mm Clear, 0.046" 0 A

SPACER LISTING:
[ spacer Ref [ supplier 10 [ Sealart Corfig. [ Spacer Material | Dezcription
| SANFC-278 1 ‘ HFEC | N | Mot Ao plicable | Geners Auminum, Group 1, Path |

Mote: For NFRC-approed frame., glazing and spacer component perbrmance infrmation see the MFRC Ap proved
Component Library Databa se:http Jioma st n e .orgdProject’Certificate findasps
*Certif cation in rmation provide d i for the se fene srtion systems isted and may not encompass all systems brthe

ect.
5 Each individual product certified perfmance rating is basad on NFRC standard size in accordance with NFRC
procedures.

Lt FOR CODE COMPLIANCE )
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Default Certificate NRCC-ENV-05-E

STATE OF CALIFO RNIA .
FENESTRATION CERTIFICATE LABEL &A1
CEC-NRCC-ENY-D5-E (Re Utred D614 CALIFO RNIA ENERGY COMMIESION

STATE OF CALIFO RNIA
FENESTRATION CERTIFICATE LABEL

: @
CEC-HRCC-ENY-05-E (Rewired 0614 CALIFO RNIA ENERGY COMMISSIO N ll i 4

CERTIFICATE OF COMPLIANCE MRCC-EMY-05-E
Fenestr ion Certificate Label (Pagel of 2)

CERTIFICATE OF COMPLIANCE MR CC-EMN-05-E
Fenestration Certificate Label (Page2 of2)
Taee dae Tre Freme:

Tem aane: [

This form is anly wsed when on WERC lobel Gertificotes is nat ovailoble. A seporote [NCRR-GWW-05- £ farmaliy FC-1) Lobel Certificote Farmm is
required for eoch different fenestmtion prod uct or different ypes of Fenestration,

Method 1: For boidings with less thon 1000 ft' of ste-bult j ; y op ither CEC Defocft Tables 110 6-A ond 190, 68,

Niethod 1, or the A terno 6 ve Cole o otion MNonresidentiol Re ference Appendiy MAG, Method 2. Enter the tate! Usfortar,, SHGC ond VT,
(Cotionol]in the folowing boxes below.

Methad 2: For buildings with grenier 1,000 ft* of 5 e-boilt fenestrotion withoot NERC Lobel (ertiffeote, only one aption is ool ohle; vse CEC
Defo it Tobies 130.6-4 ond 110.6-8. Use Me thod 1 only below ond enter the miol U-foctor,, HEC, and VT, in the following boxes below:

A, GENERAL INFORMATION

1 [ Climate Zone:

2 | Total Number of like Fenestration products:

2 | Totalsquarefoatage of like Fenastration:

B. WETHOD1
U-FACTOR INFORMATION from default, See TASLE 110 64
1 Frame Type: O Metal O Metal With Thermal Break O Nonmetal
2 |ProductType O 0perable O Fxed O Greenhousef/Garden Window | O Doors | Oskylehs
3 | Glazing Type: O Single Fane O Double Pane O Glass Bock
4 Enter the appropriate value fmm Table 110.6-A I LHactor, =
SOLAR HEAT G AIN COEFFICIEMT INFORMATION from default, fee TASLE 110.6-28
S | Product Type: O operable OFixed
5 | Glazing: O tlear OTinted
7 Enter the appropriatewvalue from Table 110.6-B I SHGC, =
WISIBLE TRAMSMITTAMCE from Refierence tonresidentiol Anpendix WAG
g | FrmdustType: ';‘I;Iidirg OFixed Sl:lkyti:;hts.(N un-curLI: :qunj ::)ﬁ'; ol Manufectured g;ukynltge:t]s Manfactured [Cuf
El Enter Centerof-Glass for ¥Te welue: | Vo=
10 Calaulate VT, =VT, « VT, [SeeEquation NAG-2) | T, =
C. METHODZ
Alternoti e Cole votion Nonresidentiol Reference Appendix NAG
NAG Default Calaulation - Emter Center of Glass (COG]value from Manufadturer's Documentation below: Calolated Yalues
g | STEPL:Emer Centerqf- Gass far 4 | STEP&: Ufadon = €1+ (CX Uc) | Hactar, =

U-fator, or the Ucwvalue:

STEPZ: Ent er Center-of- Foss far STEP 5 SHGG = 0.05 + [056x SHEG) foer

SHEG value Equation MAG-2) SHCE

STEPS: Enter Centerof- (ass for VT,

walue: 5 STEPE: VT, =WT, x ¥T. {See Bpeoton WAG3] | VT, =

D, ATTACHED M AMUFACTURER'S LITERAT URE

1 Pdonufacurers iterorure mustmaoteh the Pmduee Type, Frome Tyoe, Gloring, Center-af- Gloss (00G6] L-foe o, SHGC: ond WT:
informotion reeded o cole Wlote the Cefou't U-foctar,, SHGC,. ond VT,

DOCUMENT ATION ALTHOR'S DECLARATION ST ATEMENT

1. | eriify that this Certificate of Compliance documentation & accurate and complete.

Tiocu mEnEtion AUthor M me: Tiocu mEEtion AULhor 5 mUmE:

Commny: Tgmtue tate:

Address CEAS HEFS Ce riifintion de ntification |ifappliab e |:
Citymm/zip Phone:

RESPOMEIBLE PERSOM'E DECLARATION ST ATER EMT
| certify the following under penalty of perjury, underthe laws oftheState of Califomia:

1. Theinformation provided on this Certificate of Compliance is true and @mmect.

2. lameligible under Division 3 of the Business and Professioms Codeto accept resporsibility for the building des gn or system des gn
identified on thi Certificate of Compliance (resporsible designer)

3. The energy features and performance specifications, materials, mmponents, and manufadured devices forthebuilding design or system
design identified on this Certificte of Compliance @mnform tothe requirements of Title 24, Part 1and Pan 6 of the California Codeof
Fegulations.

4. The building desin features orsystem design festures identified nn this Certificat e of Compliance are mnsstent with the information
provided on other appliable compliance documents, worksheets, calculations, plans and spedfictios submitted to the enforcement
agency for approval with ths building permit application.

5. lwill ensure that a completed signed copy of this Certificte of Compliance shall be made available with the building permitfs Jissued for
the building, and made available to the enforcement azency for all applicable inspedtions. | understand that a mmpleted s gned mpy of

this Certificate of Compliance & required to be included with the documentationthebuilder provides to the building owner at ocaupancy.
Fes pen:ible Desig e (M Pes pen: ible Cesig e (5 meture

Compmny Cate Sgred:
CLTH Leeme:
City SRtz Tip: Phare:
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Allowed Sources for Ratings

Default Values Certified NFRC Ratings

» May not provide full » Provide full credit

credit for product for product
performance performance

» Two default » Two NFRC Rating
methods that yield methods that yield
different results similar results
o Default Tables Q Tra_ditional NFRC
- Default Equations Ratings

- NFRC CMA Ratings
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Default Tables

» Can always be used

» Limited choices that are often unfavorable
» Tables 110.6-A and 110.6-B

» Equation NAG6 for VT
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Default Tables

TABLE 110.6-B DEFAULT SOLAR HEAT GAIN COEFFICIENT (SHGC)

FENESTRATION PRODUCT SHGC

FRAME TYPE PRODUCT GLAZING Single Pane®’ Double Pane®’ Glass Block™
SHGC SHGC SHGC
Operable Clear 0.80 0.70 0.70
Fixed Clear 0.83 0.73 0.73
Metl Operable Tinted 0.67 0.59 .4,
Fixed Tinted 0.68 0.60 M.A.
Operable Clear N.A 0.63 M4
Metal, Thermal Fixed Clear M.A. 0.69 M4,
Break Operable Tinted N.A. 0.53 N.A
Fixed Tinted N.A. 057 N.A.
Operable Clear 074 0.6% 0.70
Fixed Clear 076 0.67 0.67
Nonmetal Operable Tinted 0.60 0.53 LA,
Fixed Tinted 0.63 0.55 M.A

1 Translucent or transparent panels shall use glass block values when not rated by NFRC 200.

2. Vigible Transmittance (VT) shall be calculated by using Reference Nonresidential Appendix NAG.

3. Windows with window film applied that is not rated by NFRC 200 shall use the default values from this table

(c) WESTLab 2014 10/11/2014




Default Equations

» Also called Alternate Defaults

» Can be used in cases with less than 1,000
ft2 of site-built fenestration

» Better credit for performance when allowed

NAG6.3 Default Solar Heat Gain Coefficient, SHGC
The SHGC of the fenestration product shall be calculated using the following equation:

Equation NAG-2

SHGCr = 0.08 +(0.86 x SHGC,)
Where:

SHGC; = SHGC Is the Total Performance of the fenestration including glass and frame

SHGC. = Center of glass SHGC calculated in accordance with NFRC 200 Section 4.5.1.1
http: //iwww .nfrc.org/software.aspx
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Traditional NFRC Ratings

» Get full credit for product < || [
performance =

» Most frequently used on 4'
residential. Also used on
manufactured products in many
non-residential buildings

Anatomy of an IG Unit

» Useful and available in many Surface s
cases NIE Y S

» Can have either a temporary Seror T
label or a label certificate usually !

issued by window manufacturer Glass

Spacer
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NFRC CMA Ratings

» Component Modeling Approach
» Get full credit for product performance

» Done using CMAST Software from NFRC

» Frames must be already simulated, tested
and in the NFRC database to use CMA

» Allows flexibility to change glass options

» Results in a label certificate for a specific
building at a specific address done by a
specific glazing contractor
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What's the difference?

» Product ratings under either traditional or CMA are
about the same

» Both require initial simulation and testing by
independent labs and must be submitted to
certification agencies for approval

» The big difference is when the glazing products are
integrated with the frame into a whole product rating

» Traditional usually results in a label on the window.
CMA results in a label certificate for the project

(c) WESTLab 2014 10/11/2014



Sample Defaults vs. NFRC

» Thermal Break Curtainwall with PPG Solarban
70 XL low emissivity glass on surface #2

Prescriptive 0.41 0.26 0.46

Default Table 0.55 0.69 0.64 X

NFRC Rating 0.41 0.24 0.54

(c) WESTLab 2014 10/11/2014



Comparison of Performance Values

Default Tables Alternate Default NA6 NFRC CMA
110.6A & 110.6-B Form FC-1 Rating
Frame Product Type U-Factor / SHGC / VT | U-Factor / SHGC / VT | U-Factor / SHGC / VT
Operable 0.79 / 0.70 / 0.42|0.72 / 0.68 / 0.42|0.78 / 059 / 0.64
Operable - Tint 079 / 059 / 0.16 |0.72 / 0.42 / 0.16 | 0.78 / 0.35 / 0.49
Operable - SB70XL 8 056 / 031 / 034|065 / 0.24 |/ 0.52
Metal Fixed 0712 / 073 / 061|0.72 / 0.68 / 0.61|0.65 / 0.60 / 0.66
Fixed - Tint 071 / 060 / 0.23|0.72 / 0.42 / 0.23|0.65 / 0.35 / 0.50
Fixed - SB70XL 8 0.56 / 0.31 / 049|051 / 0.24 / 0.53
Door 077 / 070 / # |072 / 068 / % [0.83 / 040 / 041
Door - Tint 077 / 059 / # [072 / 042 / # |[083 / 024 / 031
Door - SB70XL 8§ 056 / 031 / # [074 / 017 / 0.34
Skylight 1.30 / 0.73 / 079|061 / 068 / 0.70 | 0.57 / 0.64 / 0.69
Skylight - Tint 1.30 / 0.60 / 030|061 / 042 / 0.26 |0.57 / 0.38 / 0.52
Skylight - SB70LX § 044 / 031 / 056|042 / 0.27 |/ 0.56
Operable 0.66 / 063 / 032|061 / 0.68 / 0.79 |0.62 / 0.45 / 0.49
Operable - Tint 066 / 053 / 032|061 / 042 / 030|062 / 027 |/ 0.37
Operable - SB70XL 8 044 / 0.31 / 0.64|0.52 / 0.19 / 0.40
Metal Fixed 055 / 069 / 042|061 / 068 / 0.79 056 / 0.60 / 0.67
Thermal Fixed - Tint 055 / 057 / 042|061 / 042 / 030|056 / 0.35 / 0.51
Break Fixed - SB70XL 8 044 / 031 / 0.64|041 / 0.24 / 054
Door 059 / 063 / # |061 / 068 / # |[058 / 0.46 / 0.51
Door - Tint 059 / 053 / # |061 / 042 / # |058 / 0.27 / 0.39
Door - SB70XL 8§ 044 / 031 / # 048 / 0.19 / 041
Skylight 1.11 / 069 / 079|072 / 0.68 / 0.70 Limited Skylight
Skylight - Tint 111 / 057 / 030|072 / 042 |/ 0.26 Frame Availability
Skylight - SB70LX 8 0.56 / 0.31 / 0.56 In CMAST
8§ Default tables do not recognize Low-E. Standard values can be used

(c) WESTLab 2014
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NFRC Component Modeling
Approach (CMA)

» Non-residential Only noanng Glass
» Results in U-factor, SHGC
and VT values similar to Thermally
traditional NFRC ratings e
» Separates the combining of —
the gl/ass choices from the
frame and spacer \
calculations Spacer
Assembly

» Results in a label certificate
for specific products at a

specific address



Different Approach

» Frame and spacer manufacturers get
simulations and testing and place results in
CMAST software database

» Specifying Authority, often the glazing
contractor, specifies products used on a project

» Accredited Calculation Entity (ACE) organization
does certified label certificates for the project

» When the desired frame is already in the CMAST
database, it is possible to get a label certificate
in a single day
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CMAST Software

» Client/Server software created by NFRC.
Part database, part calculations. Can see
software and certificates at nfrc.org

Projects Products Assemblies Components Opfions Help 1P Q
BElOmicEEQ @ # LEE »|a a oo <
Project Informaten Server ID: [F-KAW-7170 Clent 1D
Server ID: P)-5GS-456. Chent [D: Contact Person: Dick Ohls. Name: KAW-Trfab 451T-Stick-S#
Name: Cry Lghts Condominaims Prone: 253-086-1774 Descrpton: Kawneer Trfab 41T -Stck_Front Gazed Captured
Description: Kawneer Frames, 0.948, 2 layers, 1/4”, Solarban0 Low-e #2 (¢ Fax: Notes:
Adiress: 2514-253% horth pacti Seet Ema: rosEsgsgass com
Adess Status: Cartiod
Cry: Seatte ZWiPostal Code: 98103 Notes: a Framing Product Line: PL-KAW-1864: Trfab 4517-Stck-Front Glzed o e | /|
couny: usa sore: wa Manutacture: Kanmeer Company inc
Specfying Authorty: SCS Glss Ca., Inc. - Inspection Agency: Keystone Certfications, Inc.
Definttion Path: -

Status: Approved

Products
Frame Upoad
NFRCSaa| Actual See rame |
THERM Fle: KAW-Trdab 451T-Stck-Sithmx » | 7 showimage
open/on Cosed/OFF
D Hame Framing Product Lne  Product Type: av width Heght U factor sHoC v U actor soc v e
n. n B BufirF — =
PRAW-4330 |ty Lights Condomiums Trfab 451T-StckcFr | Gazed Wal/Stoped G 2 w7 72 0377 02 | osis Frame Type: AT - Auminum w/ The 4 |+ ThemalBeak: U - Urethane v
PokAW~4549 |ty Lights Condominums [3400TL Window - DH: Vertcal Sider 3 a2 X 053 0272 | a4 Sash Type: N - Not Applcable 4 | ThemaiBreak: N - Not Applcabee
PokAW=4550 |CRy Lights Condomiiums 1600 Gassvert.  Projectng (Awring - ETI-YY B 0.468 02 | oss e -
Pro: 24% =
Outdoor Wetted Length: 3163 o
Materidl Absorptance: 0500
Frame Emsswty: 0500
F mance
Gazing Pocket With: 0572 = e Pl
Uk 1070mer 0.149 sure
/ vt e L v Wit Tokerance: 0157 =
R 1189 0244 s
s sy U 1096 0.462 supee
= = U Li7Bemer 0513mupe
E1E story
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NATIONAL FENESTRATION RATING COUNCIL
LABEL CERTIFICATE

PROJECT INFORMATION

LABEL CERTIFICATE ID: PJ-ANG-926 Issuance Date:  1/2062012
This is to be completed by an NFRC Approved Calculation Entity (ACE), based on information

} P r Oj e Ct I n fo Pa g e provided by the Specifying Authority and calculated in accordance with NFRC procedures.

PROJECT LOCATION:

Address: 224 Westlake Ave., Morth

City: Seatile State: WA fip code: BE100

Contact person:  Brian Home Title:

Phone: 253-735-1308 Facsimile: 253-T35-3204 Email: brianhg@alinewglass.com

Project name [optional): 224 Westlake Bulding Renovation

IDENTIFICATION OF SPECIFYING AUTHORITY:

Company name: Al New Glass I0: ANG

Address: 312 D Street NW

City:  Aubm State: WA Zip code: ‘BB001

Contact person:  Brian Home Title:

Phone: 253-735-1308 Facsimile: Email: brianhi@allnewglass com
FRAMING SUPPLIER:

Company name: Kawneser Company Inc. o EAW

Address: 555 Guthridge Court

City:  Morcross State: Ga fip code: 30082

Contact person:  Greg Mckenna Title:

Phone: 770-B40-8433 Facsimile: Email: gregmchenna@alcoa.com
GLAZING SUPPLIER:

Company name: PPG Industries ID: PPG

Address: 400 Guys Fun Road

City:  Cheswick State: PA Zipcode: 15024

Contact person:  Paul Bush Title: Manager, Technical Services
Phone: 412-B20-4028 Facsimile: 412-826-2200 Email: pwbush@ppg.com
IDENTIFICATION NAME OF APPROVED CALCULATION ENTITY (ACE):

WESTLab - California ID: WES

IDENTIFICATION NAME OF INSPECTION AGENCY (IA):
Keystone Certifications, Inc. ID: KCl

Number of individual products listed on this label certificate: 4

& 2009 National Fenestration Rating Couneil Page 1 of 3
All rights reserved.




» Compliance info
page with NFRC
ratings at
standard sizes
for compliance
use

NATIONAL FENESTRATION RATING COUNCIL
LABEL CERTIFICATE

PRO G

LABEL CERTIFICATEID: PJ-AN ssuance Date:  1/20/2012

NFRC CERTIFIED PRODUCT RATING INFORMATION: *
The NFREC Certified Product Rafing informafion Esfed here is fo be used fo venify that the ratings meef applicable energy
code requirements.

PRODUCT LISTING:
CERTIFIED Performance Rating
at NFRC Standand Size
CPD ID Total Area Hame Framing Ref | Glazing Rel Spacer Rel| | Udaclor* | SHGC™ VT
* et

P-RAW-E411 2 366806 mmﬁ-m FA-KAW-12441 | GA-PPG-4557 SkTCN—Bﬂ" 0.35 034 ez
224 Wesilake - B225TL Pl

P-KAW-B8413 TO.ET - INSWing Awning FA-KAW-12445 | GA-PPG-4557 Skmﬂ 04T 025 a4

P-KAW-E414 T2.00 mmﬁ-m FA-KAW-12446 | GA-PPG-4557 SkTCN-BE*) 0.48 020 [
224 Wesdlake - B225TL Pl

P-KAW-BA50 24 98 - Insaing C. FA-KAW-12494 | GA-PPG-4557 SkTCN—Bi"'I 047 025 n.44

FRAME, GLAZING and SPACER ASSEMBLIES

FRAMING LISTING:

FRAMING REF SUPPLIER ID DESCRIPTION

FA-KAW-12441 AW Trifal VG 451T Cenier Screw Spline - Thermally Broken Window Wal
FA-KAW-12404 AW BZI5TL Prajectad In - Thermaly Broken Inswing Casement
FA-KAW-12445 KAW AAAZS - Thermally Broken Door

FA-KAW-12445 AW 8235TL Projecied In - Th iy Broken Inswing Asming

GLAZING LISTING:

GLAZING REF SUPPLIER ID DESCRIFTION
GA-PPGE-4557 PRG 1.007, 2 Layess, 1/4" PPG SolarBant0, 0.551° Arg, 104" Clear

SPACER LISTING:

SPACER REF SUPPLIER ID DESCRIFTION

SA-TCN-3211 TCH Stainless Steel TGI Wave-TIS1732, 0.561 OA, 016" PIB & 0186 Poiysulphide
Note: For NFRC-approved frame, glazing and spacer component performance information see the NFRG Approved
GCi it L Database: www.nirc.ong'CMAST

ip Libwary
*Certification information provided is for those fenestration sysfems [sted and may not encompass all systems for the

** Fach indivdual product cerdified performance rating is based on NFRG sfandand size in accordance with NFRC
pocEdUres.

£ 2008 Mational Fenestration Rafing Council Page 2of 3
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Certified Ratings

» At NFRC standard sizes

» Combines specific frame, glass, spacer for a
specific address

CERTIFIED Performance Rating

at NFRC Standard Slze
CPD D Total Area Hame Framing Rel Glazing Raf Spacer Rel | Uactor* | SHGC*™ VT
Biur
L hr=fi=F

P-KAW-8411 2, 36606 24 'ﬂﬂ- FA-KAW-12441 | GA-PPGE-4557 | SA-TCH-2211 0.35 034 o.e2
224 Wesllake - B225TL Pl

P-KAW-E413 TO.E7 - Inswing Awning FA-KAW-12445 | GA-PPGE-4557 | SA-TCH-2211 o.47 025 044

P-KAN-E414 T2.00 224 E:LE- FA-HAW-12446 | GA-PPGE-4557 | SA-TCH-2211 i0.48 02 i35
224 Wesllake - B225TL Pl

P-KAA-E450 24.58 - Inswing C | FA-HAW-1249d | GA-PPGE-4557 | SA-TCH-2211 o.47 025 044

(c) WESTLab 2014 10/11/2014




“Actual” size listing
that is NOT for
compliance and is
not necessarily the
actual configuration

NATIONAL FENESTRATION RATING COUNCIL
LABEL CERTIFICATE

SUPPLEMENTAL PRODUCT INFORMATION

For Informational Purposes Only

—— ——

Non-Certified Product Information at Actual Product Size

Reference NF -ANG-926 for Certified Ratings for

Code Compliance:

MMW*WMEMHMMMWWWWWnWWWHC
technical procedures; however, these are nof cenfified ratings. Certified ratings are defermined at NFRC mode! sizes for
comparaiive purposes and are lisfed on fhe aciual Label Cerfificate referenced above. The aclual size performance calculsfions
below are for information puposes and use in calculations and energy simulation programs fo estimafe energy wse, and are not

infended for use in code compliance.

PRODUCT LISTING:
NON-CERTIFIED
Performance at Actual Size
CPDID Gty | Tolal Area Hame Energy Pluz Report Fila width | Height | U-recior | SHGC | WT
v N
P-EAW-3411 55 2,368 .06 ZZAMI‘::-WI'IM PRCAN-3411 tut 7674 | TAT4 035 03 | be2
224 Westiake - B225TL P
P-EAW-8413 & To0aT  Inswing Awning PRCAN-3413 tut 3250 | @35 046 026 | 045
PEAW-8414 3 7200 mma::-m P-RCAWN-84 14 tat 36.00 06.00 0.48 o2 | 035
P-EAW-8450 3 2498 mmm i P-RCAW-3450 tet 2200 | 450 0.43 024 | 042
* In arder fo download EnergyPius report file for a product, you need to open yowr web btowser, go fo fhe address bar and iype
Wrﬁnm‘gﬁmﬂaﬂﬁﬁmﬂmtm’d’!dbmbyh cerfified product CFD D
i& 2008 National Fenestration Rafing Council Page 3of 3

Al rights reserved.
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Why Are There So Few Ratings?

» About 389 CMA certificates issued so far, only 34
are in California. WESTLab has issued 75
certificates

» Getting ratings takes time and costs money no
matter what method is used

» Confusion over use of NA6 defaults

» Lack of enforcement due to reliance on design
professionals in larger Non-residential projects

y With the reduction to 1,000 ft2 limit on default
equations, and ever tighter prescriptive values,
use of NFRC ratings will increase

(c) WESTLab 2014 10/11/2014



Recommendations

» Learn about “safe” values to use for calculations
that can be met with a variety of products.

o Manufacturer product web sites
o Nfrc.org for products with traditional NFRC ratings
o Cmast.nfrc.org for products with NFRC CMA ratings

» When NFRC ratings are required, make sure that
everyone in the process understands this.

o Many contractors are unprepared
o Many bid specifications are incomplete

y WESTLab is available to help you get NFRC CMA
ratings quickly and efficiently. Call us.

(c) WESTLab 2014 10/11/2014



Kawneer 1600UT Product
Literature

Typical Performance Ranges Typical Performance Ranges

0.50

0.45
E): 0.40 Double Glazed,
5 ’ 1600UT System™M1
>
L

i 0.35

-
E Triple |Glazed,
- 030 1600UT System™1 Double Glazed,
< I 1600UT SystemT™™2
n

0.25

0.20 Triple Glazed,

1600UT System™2
0.15

008 010 012 014 016 0.18 020 022 0.24 026 0.28 030 0.32
CENTER OF GLASS U-FACTOR

(c) WESTLab 2014 10/11/2014



Center of Glass Values

» For equation defaults

» CEC says use NFRC, but NFRC doesn’t provide
center of glass data

» Recommend using glass manufacture web
sites

» Need to know details of insulating glass unit
- dimensions, products, tints, low e surfaces,
etc.

(c) WESTLab 2014 10/11/2014



Sample PPG Data Sheet

Solarban® TOXL Glass Performance — Commercial Insulating Glass Unit

Insulating Vision Unit Performance Comparisons 1-inch (25mm) units with 1/2-inch {13mm)} airspace and two 1/4-inch {(6mm) lites; interior lite clear un

Transmittance Exterior Reflectance U-Yalue Solar Light to
- o i European | Shadin Heat Solar
Glass Type :JutrIZt ‘”S;h'e ;331 VLITgIEIte ;gT:: \:.';rt.fr San;T_er U-Value Coefficiegnt Gain Gain
% ° Energy % Energy % time time Coefficient |  (LSG)
Coated
SOLARBAN® 70XL Solar Control Low-E Glass*
SOLARBAN TUXL (2)* + Clear 6 64 25 12 52 0.28 0.26 1.5 0.32 0.27 237
SOLARBAN TOXL (2) ATLANTICA + Clear z 51 17 9 3 0.28 0.26 1.5 0.28 0.24 213
SOLARBAN TOXL (2) AZURIA + Clear 5 52 18 9 7 0.28 0.2¢6 1.5 0.29 0.25 2.08
SOLARBAN 70XL (2) OPTIGRAY + Clear 4 47 18 8 18 0.28 0.26 1.5 0.28 0.24 1.96
SOLARBAN FOXL (2) PACIFICA + Clear 2 az 12 6 7 0.28 0.26 1.5 0.22 0.19 1.68
SOLARBAN 7UAL (2) SOLARBLUE + Clear 4 42 17 8 15 0.28 0.26 1.5 0.26 0.23 1.83
SOLARBAN TOXL (2) SOLARBRONZE + Clear 3 40 15 7 19 0.28 0.26 1.5 0.25 0.21 1.90
SOLARBAN TOXL (2) SOLARGRAY + Clear 3 34 13 6 15 0.28 0.2 1.5 0.23 0.20 1.70
SOLARBAN TOXL (2) SOLEXIA+ Clear 4 58 21 10 13 0.28 0.26 1.5 0.31 0.27 215
ATLANTICA + SOLARBAN TOXL (3) z 49 17 10 3 0.28 0.2¢ 1.5 0.32 0.28 1.75
AZURIA+ SOLARBAN TUXL (3) 4 419 17 9 3 0.28 0.26 1.5 0.33 0.29 1.69
GRAYLITE || + SOLARBAN 7UXL (2) 0] G 3 4 5 0.28 0.26 1.5 0.13 0.11 0.55
OPTIGRAY + SOLARBAN TOXL (3) STARPHIRE 3 45 17 9 18 0.28 0.26 1.5 0.33 0.29 1.55
PACIFICA + SOLARBAN 7OXL (3) b 31 12 6 7 0.28 0.26 1.5 0.26 0.22 1.41
SOLARBLUE + SOLARBAN TOXL (3) 3 410 16 3 16 0.28 0.26 1.5 0.32 0.27 1.48
(c) WESTLab 2014 10/11/2014
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Manufactured

» MANUFACTURED FENESTRATION is a fenestration
product constructed of materials which are factory
cut or otherwise factory formed with the specific
intention of being used to fabricate a fenestration
product. However a knocked-down or partially
assembled product, sold as a fenestration product
is also a manufactured fenestration product when
provided with temporary and permanent labels as
described in Section 10-111; otherwise it is a site-
built fenestration product when provided with
temporary and permanent labels as described in
Section 10-111.

(c) WESTLab 2014 10/11/2014



Site-Built

» SITE-BUILT is fenestration designed to be
field-glazed or field assembled units using
specific factory cut or otherwise factory
formed framing and glazing units, that are
manufactured with the intention of being
assembled at the construction site. These
include storefront systems, curtain walls,
and atrium roof systems.

(c) WESTLab 2014 10/11/2014



Field-Fabricated

» FIELD-FABRICATED is a fenestration product
whose frame is made at the construction site
of standard dimensional lumber or other
materials that were not previously cut, or
otherwise formed with the specific intention
of being used to fabricate a fenestration
product. Field fabricated does not include
site—built fenestration.

(c) WESTLab 2014 10/11/2014



Default Table for U-factor

TABLE 1i0.6A DEFAULT FENESTRATION PRODUCT U-FACTORS

FRAME PRODUCT TYPE SINGLE PANE ** DOUBLE PANE 1 3# CLASS BLOCK ™
U-FACTOR U-FACTOR U-FACTOR
Operable 128 0.79 0.87
Fixed 119 071 072
2.26 140 N4

Metal Qeenhousefgarden
window
Doors 125 0.77 N4
Skylight 198 130 N4
Operable N.& 0.66 N.&
Fixed N4 055 N4

Metal, Thermal Greenhouse/garden A L A

Break window
Doors N4 059 N4
Skylight N4 111 N4
Operable 099 053 060
Fixed 1.04 055 0.57
Doors 0.89 053 N4

Nonmetal 194 106 N.&
Greenhouse/garden
windows

147 0.84 N.&

Skylight

1. For all dual-glazed fenestration products, adjust the listed U-factors as follows:

a. Add0.05 for products with dividers between panes if spacer is less than 7/16 inch wide.
b. Add0.05 to any product with true divided lite {dividers through the panes).

2. Translucent or transparent panels shall use glass block values when not rated by NFRC 100.

3. Vigible Transmittance (VT) ghall be calculated by using Reference Nonresidential Appendix NAG.

4. Windows with window film applied that is not rated by NFRC 100 shall use the default values from this table.

(c) WESTLab 2014 10/11/2014



TABLE 110.6- B DEFAULT SOLAR HEAT GAIN COEFFICIENT (SHGC)

Default Table for SHGC

FENESTRATION PRODUCT SHGC

FRAME TYPE PRODUCT GLAZING Single Pane™’ Double Pane®? Gilass Block™
SHGC SHGC SHGC
Operable Clear 0.50 0.70 0.70
Fixed Clear 0.53 0.73 0.73
Metd Operable Tinted 0.67 0.59 M.A
Fixed Tinted 0.68 0.60 N4
Operable Clear N.A. 0.63 N.A.
Metal, Thermal Fixed Clear N.&. 0.69 N.A.
Break Operable Tinted N.A 0.53 N4,
Fixed Tinted N.A 0.57 N.A
Operable Clear 0.74 0.65 0.70
Fixed Clear 0.78 0.67 0.67
Nonmetal Operable Tinted 0.60 0.53 M4
Fixed Tinted 0.63 0.55 M4

1 Translucent or transparent panels shall use glass block values when not rated by NFRC 200.

2. Vigible Transmittance (VT) shall be calculated by using Reference Nonresidential Appendix NAG.

3. Windows with window film applied that is not rated by NFRC 200 shall use the default values from this table

(c) WESTLab 2014
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Default Equation for U-factor

NAG.2 Default U-factor

Equation NAG-1

Ur=C + (CQ X UC)

Where:
Uy = U-factor |s the Total Performance of the fenestration including glass and frame
C, = Coefficient selected from Table NAG-5
C, = Coefficient selected from Table NAB-5

U- = Center of glass U-factor calculated in accordance with NFRC 100 Section 4.5.3.1
http: ffiwww nfrc.org/software. aspx

Table NAS-5 — U-factor Coefficients

Product Type Frame Type C, C,
Site-Built Vertical Fenestration Metal 031 0.872
Metal Thermal Break 0.202 0.867
MNon-Metal 0.202 0.867
Skylights with a Curb Metal 0.711 1.065
Metal Thermal Break 0437 1.229
Non-Metal 0437 1.229
Skylights with no Curb Metal 0.195 0.882
Metal Thermal Break 0.310 0.878
Non-Metal 0.310 0.878

(c) WESTLab 2014 10/11/2014



Default Equation for SHGC

NAG6.3 Default Solar Heat Gain Coefficient, SHGC
The SHGC of the fenestration product shall be calculated using the following equation:

Equation NAG-2
SHGCr = 0.08 +(0.86 x SHGC,)

Where:
SHGC; = SHGC Is the Total Performance of the fenestration including glass and frame

SHGC. = Center of glass SHGC calculated in accordance with NFRC 200 Section 4.5.1.1
http: //iwww .nfrc.org/software.aspx
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Default Equation for VT

NAG6.4
(@)

VWhere:

Default Visible Transmittance, VT
Equation NAB-3 - VT of Center of Glass {(COG) calculation
VTt = VT x VT

VT = Is the Total Performance of the fenestration including glass and frame

VTr = 0.53 for projecting windows, such as casement and awning windows

VTr= 0.67 for operable or sliding windows

VTe = 0.77 for fixed or non operable windows

VTe= 0.88 for curtain wall/storefront, Site-built and manufactured non-curb mounted skylights
VTr = 1.0 for Curb Mounted manufactured Skylights

VT = Center of glass VT is calculated in accordance with NFRC 200 Section 4.5.1.1 or NFRC 202 for
Translucent Products or NFRC 203 for Tubular Daylighting Devices and Hybrid Tubular Daylighting
Devices or ASTM E972 http:/Avww .nfrc.org/software.aspx
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