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 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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 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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 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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 Vertical Fenestration
◦ Lower U-factors 

◦ Lower SHGC

◦ New Visible Transmittance (VT) requirement
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 RSHG = SHGC * Overhang Factor
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 Skylights
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 How you specify fenestration performance on 
your calculations is critical to compliance, and 
fenestration 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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 Kawneer 1600 Products
◦ Left has U-factor high 0.40’s

◦ Right has U-factor mid 0.30’s
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 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 (SHGC), 
and the Visible Transmittance (VT).
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Default Values Certified NFRC Ratings

 May not provide full 
credit for product 
performance

 Two default 
methods that yield 
different results

◦ Default Tables
◦ Default Equations

 Provide full credit 
for product 
performance

 Two NFRC Rating 
methods that yield 
similar results

◦ Traditional NFRC 
Ratings

◦ NFRC CMA Ratings
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 Can always be used
 Limited choices that are often unfavorable 
 Tables 110.6-A and 110.6-B
 Equation NA6 for VT
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 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

10/11/2014(c) WESTLab 2014



 Get full credit for product 
performance

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

 Useful and available in many 
cases

 Can have either a temporary 
label or a label certificate usually 
issued by window manufacturer
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 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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 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
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 Thermal Break Curtainwall with PPG Solarban
70 XL low emissivity glass on surface #2
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Rating Source U-factor SHGC VT Complies

Prescriptive 0.41 0.26 0.46 n/a

Default Table 0.55 0.69 0.64 

Default 
Equation

0.44 0.31 0.64 

NFRC Rating 0.41 0.24 0.54 
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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 / 0.59 / 0.64

Operable - Tint 0.79 / 0.59 / 0.16 0.72 / 0.42 / 0.16 0.78 / 0.35 / 0.49

Operable - SB70XL § 0.56 / 0.31 / 0.34 0.65 / 0.24 / 0.52

Metal Fixed 0.71 / 0.73 / 0.61 0.72 / 0.68 / 0.61 0.65 / 0.60 / 0.66

Fixed - Tint 0.71 / 0.60 / 0.23 0.72 / 0.42 / 0.23 0.65 / 0.35 / 0.50

Fixed - SB70XL § 0.56 / 0.31 / 0.49 0.51 / 0.24 / 0.53

Door 0.77 / 0.70 / ǂ 0.72 / 0.68 / ǂ 0.83 / 0.40 / 0.41

Door - Tint 0.77 / 0.59 / ǂ 0.72 / 0.42 / ǂ 0.83 / 0.24 / 0.31

Door - SB70XL § 0.56 / 0.31 / ǂ 0.74 / 0.17 / 0.34

Skylight 1.30 / 0.73 / 0.79 0.61 / 0.68 / 0.70 0.57 / 0.64 / 0.69

Skylight - Tint 1.30 / 0.60 / 0.30 0.61 / 0.42 / 0.26 0.57 / 0.38 / 0.52

Skylight - SB70LX § 0.44 / 0.31 / 0.56 0.42 / 0.27 / 0.56

Operable 0.66 / 0.63 / 0.32 0.61 / 0.68 / 0.79 0.62 / 0.45 / 0.49

Operable - Tint 0.66 / 0.53 / 0.32 0.61 / 0.42 / 0.30 0.62 / 0.27 / 0.37

Operable - SB70XL § 0.44 / 0.31 / 0.64 0.52 / 0.19 / 0.40

Metal Fixed 0.55 / 0.69 / 0.42 0.61 / 0.68 / 0.79 0.56 / 0.60 / 0.67

Thermal Fixed - Tint 0.55 / 0.57 / 0.42 0.61 / 0.42 / 0.30 0.56 / 0.35 / 0.51

Break Fixed - SB70XL § 0.44 / 0.31 / 0.64 0.41 / 0.24 / 0.54

Door 0.59 / 0.63 / ǂ 0.61 / 0.68 / ǂ 0.58 / 0.46 / 0.51

Door - Tint 0.59 / 0.53 / ǂ 0.61 / 0.42 / ǂ 0.58 / 0.27 / 0.39

Door - SB70XL § 0.44 / 0.31 / ǂ 0.48 / 0.19 / 0.41

Skylight 1.11 / 0.69 / 0.79 0.72 / 0.68 / 0.70 Limited Skylight

Skylight - Tint 1.11 / 0.57 / 0.30 0.72 / 0.42 / 0.26 Frame Availability

Skylight - SB70LX § 0.56 / 0.31 / 0.56 In CMAST

§ Default tables do not recognize Low-E. Standard values can be used.

ǂ There are no VTF values given in NA6 for doors

Comparison of Performance Values
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 Non-residential Only

 Results in U-factor, SHGC 
and VT values similar to 
traditional NFRC ratings

 Separates the combining of 
the glass choices from the 
frame and spacer
calculations

 Results in a label certificate 
for specific products at a 
specific address

10/11/2014(c) WESTLab 2014

Insulating Glass 
or “IG”

Thermally 
improved 
Frame

Spacer 
Assembly 



 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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 Client/Server software created by NFRC. 
Part database, part calculations. Can see 
software and certificates at nfrc.org
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 Project Info Page
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 Compliance info 
page with NFRC 
ratings at 
standard sizes 
for compliance 
use



 At NFRC standard sizes

 Combines specific frame, glass, spacer for a 
specific address
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 “Actual” size listing 
that is NOT for 
compliance and is 
not necessarily  the 
actual configuration
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 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

 With the reduction to 1,000 ft2 limit on default 
equations, and ever tighter prescriptive values, 
use of NFRC ratings will increase
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 Learn about “safe” values to use for calculations 
that can be met with a variety of products. 
◦ Manufacturer product web sites
◦ Nfrc.org for products with traditional NFRC ratings
◦ Cmast.nfrc.org for products with NFRC CMA ratings

 When NFRC ratings are required, make sure that 
everyone in the process understands this. 
◦ Many contractors are unprepared
◦ Many bid specifications are incomplete

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