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BUILDING ENERGY CODES 

•  Incredibly complex codes 

•  Numerous building components to verify 

•  Sometimes hard to identify requirement 
and component value 
–  No time to look for either!  
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Building Energy Codes 

•  Ensures building performance 

•  Codes are laws enacted by state legislatures 
•  IECC 09 and ASHRAE 90.1-07 most 

common 

•  Require window rating and labeling 
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Energy Codes and NFRC 
NFRC 100 (U-factor) and NFRC 200 (SHGC) are 

required in: 

•  International Energy Conservation Code (IECC) 

•  ASHRAE 90.1 

•  ENERGY STAR© 

•  USGBC-LEED 
–  requires ASHRAE 90.1-2007/2010 
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Residential 
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NFRC 100/200 = 

Sticker on each window! 



COMMERCIAL 
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NFRC 100/200 = 

One Label Certificate 
For each project 



BUILDING ENERGY CODE 

•  NFRC 100 and NFRC 200 are instructions 
on how to determine whole window energy 
performance  
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U-factor (thermal 
transmission) 

NFRC 100 

VT (Visible 
Transmittance) 

NFRC 200 

SHGC (Solar Heat Gain) 
NFRC 200 

NFRC Rating Documents and 
Indices 
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Air Leakage (Air 
infiltration, no 

exfiltration) 

NFRC 400 

CR (Condensation 
Resistance) 

NFRC 500 

NFRC Rating Documents and 
Indices 



LABELED = CERTIFIED 
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IECC Definition 



LABELED = CERTIFIED 
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ASHRAE 90.1 Definition 
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USE OCEAN WEB SITE TO DETERMINE 
CODE IN US 

http://energycodesocean.org/code-status 

Click on state to learn energy code specifics 
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•  WA State Energy Code Requirements, 
effective July 1, 2013 

•  Chapter 51-11R WAC 
•  Residential:  2012 IECC with amendments 

•  http://apps.leg.wa.gov/WAC/default.aspx?cite=51-11R  

NFRC & Code Compliance 



NFRC in IECC 
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IECC 12 requirement 
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IECC Chapter 3/WSEC Mandates NFRC ratings 

NFRC & Code Compliance 



IECC CLIMATE ZONES 
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IECC 09 PRESCRIPTIVE VALUES 
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NFRC & Code Compliance 
WSEC Residential Building Code Shown Below 
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IECC Window Defaults 

•  2009 IECC 
window  

•  Defaults 
•  Punitive! 
•  Project not 

likely complaint 



WSEC Defaults 
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WSEC Small Business Defaults 
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ENERGY STAR-residential only 
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2015 Revision  
Complete 



23	
  

•  WA State Energy Code Requirements, 
effective July 1, 2013 

•  Chapter 51-11R WAC 
•  Commercial:  2012 IECC with 

amendments 
•  http://apps.leg.wa.gov/WAC/default.aspx?cite=51-11C  

NFRC & Code Compliance 



NFRC and Compliance 
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IECC 12/WSEC requirement 



ASHRAE 90.1 NFRC 
Statements 
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NFRC IN ASHRAE 90.1 

26 



Energy Code Requirements for 
ASHRAE 90.1-07 
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WSEC Commercial 
Requirements 
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IECC 09, Commercial 
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WSEC Defaults 
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WSEC Small Business Defaults 
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No NFRC ratings, use 
defaults:  

32 



Window Energy Rating 
Confirmation 

•  NFRC offers a simple verification methods 

•  Residential 
–  Online database 

–  Look up CPD number 

•  Commercial 
–  Online database 

–  Look up project label certificate 
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NFRC Makes Code 
Enforcement Easy 

•  Developed easily verifiable ratings 

•  Residential 
–  Online database with 9.5 million rated products 

•  Commercial 
–  Online database enabling project specific label 

certificates to be downloaded at no charge 
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NFRC RESIDENTIAL RATING 
CONFIRMATION 
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www.nfrc.org  
Select “verify ratings” 
Enter CPD # 



Commercial Compliance 
•  Ask Manufacturer/Builder for NFRC Label 

Certificate 
–  Found on NFRC web site (www.nfrc.org ) 

–  Electronic (PDF) 

–  No cost to download/access/view 

•  Caution 
–  NFRC offers bid report 

–  Preliminary document, accept during plan review 

–  Insist on label certificate at occupancy 
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NFRC CMA Bid Report 
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•  Use Bide Report during  
plan review 
•  Confirm ratings on 
Label Certificate for  
occupancy 
•  Product ID will remain 
identical from BR to LC,  
But performance may  
Change! 



Check NFRC Label Certificate 
for Compliance 
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Confirm U, SHGC on Label 
Certificate 
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Where do I get the label 
certificates?  

•  NFRC posts all label certificates online as 
energy codes require 

•  Easy to use 

•  No cost 

•  Downloadable adobe documents 
•  [live demo on web] 
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Verify Commercial Window 
Ratings 

•  Go here:  www.nfrc.org  

•  Click on commercial link:  
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NFRC HAS NEW, DEDICATED 
COMMERCIAL CODE WEB SITE 

42 

http://www.nfrc.org/Commercial/Code-officials/ 



Enter Search Criteria 
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Click on Label Certificate Link 
for Project 
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Review U-factor and SHGC 
Values or Download Label 
Certificate 
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Compare to NFRC Label 
Certificate 
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What if no certificate is 
available?  

•  Codes require default values be assigned 

•  You may direct manufacturers to use NFRC 
ratings 
–  Put manufacturers in contact with NFRC 
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If no label certificate… 

•  Manufacturers may offer test reports per 
NFRC 100/200 
–  Difficult to confirm 

–  May not be current 

–  NFRC does not recommend this method 
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Defaults May Be Assigned 

•  Code official may simply assign defaults 
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Unacceptable Window Energy 
Performance documents 

•  U-factors and SHGC on drawings 

•  Marketing literature 
•  Center of glass values 

•  Documents from previous jobs 

•  Code officials determine what is acceptable 
per the energy code!  

•  Architects can specify NFRC ratings to 
ensure code compliance 50 



NOT ACCEPTABLE 
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NOT ACCEPTABLE 
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UNACCEPTABLE-SIMPLE DECLARATION 
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Thermal NFRC Simulation: thermal computer simulation 
per NFRC 100-2010 on a 60” x 99" test size triple glazed 
with exterior 1” insulating glass made with 1/4” glass with 
a soft coat low E coating on surface #2, argon gas in the 
airspace made with a polymer-coated stainless steel 
spacer, and 1/4” clear glass, and interior 1/4” single glass 
with the following test result: Standardized Thermal 
Transmittance to be maximum 0.237 BTU/HR/SQ.FT/°F. 
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•  Formed by industry in 1989 
•  To provide standardized fenestration energy performance 

ratings 
•  Educational non-profit public/private organization, not a trade 

association, 501 C3 
•  16on staff in five states, HQ near Washington DC 
•  750participants (manufacturers labeling product) 
•  260 members (vote at meetings, develop standards) 
•  Members may be:  

•  Fenestration and related building industry  
•  State energy offices 
•  Design professionals 
•  Utilities, consumer organizations 
•  Anyone with a fenestration interest 

 

About NFRC 
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Windows	
  Ma,er!	
  
Fenestration consumes 32% of that primary energy : 



NFRC PROVIDES REQUIRED RATINGS 

•  For Building Energy Codes 

•  For Manufacturers to compete fairly 
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•  Computer simulation is the basis of all ratings 

•  Simulation performed at standardized sizes & 
environmental conditions 

•  Simulation generates a whole-product rating 

•  Simulated U-factors validated by physical testing 
–  4000 tests/year 

•  Always whole product rating!  

NFRC Rating Determination 



ENERGY SIMULATION SOFTWARE 

•  Residential 
–  WINDOW 6.3 and THERM 6.3 
–  Written by University of CA-Lawrence Berkeley 

National Labs 

•  Commercial 
–  Component Modeling Approach Software Tool 
–  Written by NFRC 
–  WINDOW is embedded 
–  THERM files are imported 
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THERM Profiles use CAD 
drawings 
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CAD drawing file, section view, curtain wall 
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THERM simulation file, profile view, curtain 
wall 

THERM assigns properties 



SIMULATION AND TESTING 

•  All products are simulated 
–  Simulated values appear on labels 

•  One product/product line tested every 4 
years 
–  About 4,000 tests each year 

•  Simulated U-factor compared to tested U-
factor  
–  +10% variance allowed 
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U-FACTOR TESTING 



RESIDENTIAL RATING PROCESS 

•  Product Certification Program 
–  Governs rating and labeling 

•  Laboratory Accreditation Program 
–  Governs test and simulation labs 

•  Certification Accreditation Program 
–  Governs Inspection Agencies 
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RESIDENTIAL PROGRAM 

•  12 test labs  
–  US, Canada, South Africa 

•  20 simulation labs 
–  US, Canada, Philippines 
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NFRC RESIDENTIAL PROGRAM 

•  750 participants 
–  95% of residential market 
–  Windows, doors, skylights, tubular daylighting 

devices, some blinds/frits 
–  8,000 product lines 
–  9 million product options 
–  Only about 1% actual produced 

•  Must have NFRC ratings for energy codes 
and ENERGY STAR 

65 



Residential Quality Control 

Compliance Assurance and 
Penalties for non-compliance 



Residential-without NFRC 
Process (simulation only) 

NO Quality control!  

No way to enforce 
compliance!  



Commercial	
  Fenestra6on	
  Energy	
  
Ra6ng	
  Program	
  

§  NFRC	
  has	
  only	
  allowable	
  ra6ng	
  so?ware	
  
§  Component	
  Modelling	
  Approach	
  So?ware	
  Tool	
  
(CMAST)	
  
–  LBNL’s	
  WINDOW	
  program	
  embedded	
  
–  LBNL’s	
  THERM	
  program	
  provided	
  spacer	
  and	
  frame	
  
component	
  modules	
  for	
  upload	
  

§ Most	
  efficient	
  method	
  to	
  rate	
  commercial	
  
products	
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Commercial	
  Window	
  Cer6fica6on	
  

Overview	
  of	
  the	
  Component	
  Modeling	
  Approach	
  
(‘CMA’)	
  Program	
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Non-­‐Res.	
  Cer6fica6on:	
  CMA	
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Glazing infill / Center 
of Glazing assembly 

Frame system / 
Frame assembly 

Spacer system / spacer 
assembly 

PRODUCT CONFIGURATION 

Overall product rating 
calculation 

Glazing component Spacer component Frame component 
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GET	
  COMPONENTS	
  IN	
  CMAST	
  



72	
  

FRAME	
  COMPONENT	
  



FRAME	
  COMPONENT	
  SUBMISSION	
  

§  Simulate	
  components	
  using	
  accredited	
  simula6ons	
  labs	
  

§  20	
  simula6on	
  labs	
  in	
  US,	
  Canada,	
  Philippines	
  

§  Requires	
  valida6on	
  test	
  

–  U-­‐factor	
  test	
  

–  Specific	
  glass	
  and	
  spacer	
  required	
  

§  Frame	
  Product	
  line	
  is	
  validated	
  

–  Compare	
  simulaRon	
  to	
  test,	
  +	
  10%	
  variaRon	
  allowed	
  

–  Can	
  group	
  numerous	
  variaRons	
  

–  NFRC	
  100	
  dictates	
  the	
  rules	
  

§  30	
  par6cipants	
  

–  6000	
  components	
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NFRC	
  Accredited	
  Labs	
  

§  20	
  simula6on	
  labs,	
  4	
  in	
  Canada	
  
–  Perform	
  component	
  simulaRons	
  

§  9	
  Accredited	
  Calcula6on	
  En66es	
  (ACES),	
  1	
  in	
  
Canada	
  
–  Issue	
  LCs	
  

§  11	
  Tes6ng	
  labs,	
  1	
  in	
  Canada	
  
–  Test	
  whole	
  product	
  
– Validate	
  U-­‐factor	
  for	
  components	
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Frame	
  Component	
  
Costs	
  

§  $7500/$8500	
  annual	
  par6cipa6on	
  fee	
  
(member/nonmember)	
  

§  $15/$30	
  annual	
  frame	
  component	
  fee	
  
§  Simula6on,	
  tes6ng,	
  and	
  inspec6on	
  fees	
  are	
  
charged	
  separately	
  
–  Contact	
  simulaRon	
  and	
  tesRng	
  labs	
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GLAZING	
  COMPONENT	
  



GLAZING	
  COMPONENTS	
  

§ Most	
  are	
  already	
  there	
  
–  2700	
  glazing	
  components	
  

§  New	
  glass	
  added	
  and	
  taken	
  out	
  each	
  quarter	
  

§  CMAST	
  is	
  updated	
  accordingly	
  

§  NFRC	
  partnered	
  with	
  LBNL	
  
–  LBNL	
  manages	
  IGDB	
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Glazing	
  Par6cipant	
  Costs	
  

§  Glazing	
  manufacturer	
  pays	
  
§  $3500/$4500	
  annual	
  fee	
  (member/
nonmember)	
  

§  $82/$137	
  annual	
  component	
  fee	
  
§  2015	
  changes	
  underway	
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SPACER	
  COMPONENT	
  



SPACER	
  COMPONENT	
  

§  6	
  par6cipants	
  
–  170	
  components	
  

§  Generic	
  spacers	
  available	
  
–  4	
  common	
  configuraRons	
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Spacer	
  Component	
  Costs	
  

§  $3500/$4500	
  annual	
  par6cipa6on	
  fee	
  
(member/nonmenber)	
  

§  $60/$100	
  annual	
  component	
  fee	
  
§  Simula6on	
  and	
  inspec6on	
  agency	
  fees	
  seperate	
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COMPONENTS	
  

§  Once	
  glazing,	
  frame	
  and	
  spacer	
  components	
  are	
  
in,	
  no	
  further	
  work	
  necessary!	
  	
  

§  No	
  expira6on	
  for	
  component	
  performance	
  

§  Can	
  reuse	
  performance	
  values	
  indefinitely	
  

§  Tremendous	
  savings	
  over	
  product	
  based	
  
program	
  (residen6al)	
  

§  Primary	
  advantage	
  of	
  CMA	
  system	
  over	
  exis6ng	
  
site	
  built	
  system	
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Quality	
  Control	
  

Compliance Assurance and 
Penalties for non-compliance 



CMA	
  Process	
  Includes:	
  	
  
•  Frames,	
  spacers,	
  glass	
  manufacturers	
  (par6cipants)	
  
•  accredited	
  simula6on	
  laboratory	
  	
  (ASL)	
  

•  provide	
  frame	
  and	
  spacer	
  component	
  simula6ons	
  

•  accredited	
  tes6ng	
  laboratory	
  (ATL)	
  
•  U-­‐factor	
  tests	
  to	
  validate	
  

•  Specifying	
  Authority	
  (SA)	
  
•  determines	
  product	
  specifica6ons,	
  responsible	
  for	
  final	
  Label	
  Cer6ficate	
  

•  Approved	
  Calcula6on	
  En6ty	
  (ACE)	
  
•  perform	
  final	
  calcula6ons	
  for	
  project	
  

•  Inspec6on	
  Agency	
  (IA)	
  
•  Checks	
  ACE	
  calcula6ons	
  and	
  frame	
  component	
  simula6ons	
  

•  NFRC	
  staff	
  
•  Audits	
  ACEs,	
  inspects	
  test	
  and	
  sim	
  labs,	
  trains	
  ACEs	
  

84	
  



Specifying	
  Authority	
  
•  Dictates	
  terms	
  of	
  the	
  project	
  
•  Various	
  stakeholders	
  may	
  be	
  SA	
  

•  architect	
  
•  GC	
  (general	
  contractor)	
  
•  glazing	
  subcontractor	
  
•  manufacturer	
  of	
  the	
  fenestra6on	
  system	
  

•  Executes	
  a	
  project-­‐specific	
  license	
  agreement	
  with	
  NFRC	
  
•  Owns	
  the	
  CMA	
  Label	
  Cer6ficate	
  
•  No	
  cost	
  to	
  be	
  SA	
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Approved	
  Calcula6on	
  En6ty	
  
§  Makes	
  final	
  label	
  cer6ficate	
  calcula6on	
  
§  Trained	
  by	
  staff	
  
§  ACE	
  must	
  be	
  employed	
  by	
  an	
  ACE	
  
Organiza6on	
  
§  Manufacturer	
  ACE	
  Org.	
  or	
  Independent	
  ACE	
  

Org.	
  

§  Assembler	
  of	
  product	
  using	
  CMAST	
  
§  Only	
  ACE	
  Organiza6ons	
  generate	
  a	
  label	
  
cer6ficate	
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ACE	
  Organiza6on	
  Costs	
  

§  $3500/$5000	
  annual	
  par6cipa6on	
  fee	
  
– No	
  CMAST	
  usage	
  fee!	
  	
  ($1000	
  annual	
  savings	
  per	
  
user)	
  

§  $550	
  applica6on	
  fee	
  
§  $200	
  workshop	
  fee	
  
§  Great	
  advantage:	
  issue	
  your	
  own	
  label	
  
cerAficates!	
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ACE	
  Organiza6on	
  

§  NFRC	
  recommends	
  Manufacturers	
  become	
  ACE	
  
Organiza6on	
  

§  Advantages	
  
–  CMAST	
  usage	
  savings	
  
–  Control	
  own	
  cerRficates	
  
–  Beat	
  compeRRon	
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Inspec6on	
  Agency	
  
•  Accredited	
  by	
  staff	
  
•  Reviews	
  simula6on	
  lab	
  and	
  test	
  lab	
  reports	
  
•  Reviews	
  calcula6on	
  reports	
  (pre	
  cer6fied)	
  
prepared	
  by	
  ACE	
  

•  Conducts	
  audits	
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CMA	
  Process	
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CMAST	
  
• Maintain	
  libraries	
  of	
  component	
  data	
  
•  Define	
  projects	
  
•  Assemble	
  components,	
  and	
  
•  Calculate	
  whole	
  product	
  ra6ngs	
  
•  Loads	
  onto	
  desktop	
  
•  Synchronizes	
  with	
  servers	
  at	
  NFRC	
  
•  $1,000/year	
  in	
  2014	
  to	
  use	
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CMAST	
  U-­‐factor,	
  SHGC	
  Calcula6on	
  
Screen	
  Shot	
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OBTAIN	
  A	
  LABEL	
  CERTIFICATE	
  



Label	
  Cer6ficate	
  Costs	
  

§  $0,	
  no	
  cost	
  
§  New	
  in	
  2014	
  
§  In	
  2013,	
  charged	
  based	
  on	
  project	
  glass	
  square	
  
footage	
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NFRC	
  CMA	
  
Label	
  
Cer6ficate	
  
(cover	
  
page):	
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NFRC	
  CMA	
  
Label	
  
Cer6ficate	
  
(page	
  2):	
  



Label	
  Cer6ficate	
  

97	
  



98	
  

NFRC	
  CMA	
  
Label	
  
Cer6ficate	
  
(opAonal	
  
page	
  4):	
  
(project-­‐
specific	
  
sizes)	
  



Actual	
  Size	
  Data	
  for	
  Energy	
  Plus	
  
or	
  other	
  programs	
  

99	
  



COMMERCIAL	
  PARTICIPANTS	
  

§  31	
  Frame	
  Man.	
  
–  6,000	
  components	
  

§  6	
  Spacer	
  Man.	
  
–  169	
  components	
  

§  45	
  Glazing	
  Man.	
  
–  2700	
  components	
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§  About	
  50,000	
  projects	
  each	
  year,	
  17000	
  LEED	
  
projects	
  total	
  in	
  the	
  world	
  
– Only	
  300	
  Label	
  CerRficates	
  since	
  2009	
  
– A	
  long	
  ways	
  to	
  go!	
  

§  Educa6onal	
  efforts	
  
– MeeRngs	
  with	
  code	
  officials	
  around	
  US/Canada	
  
–  Energy	
  code	
  enforcement	
  is	
  most	
  important	
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Commercial	
  Market	
  



Commercial	
  Fenestra6on	
  Quality	
  
Control	
  

§  ACE’s	
  audited	
  every	
  two	
  years	
  by	
  staff	
  
–  Includes	
  frame,	
  spacer	
  manufacturers	
  
–  ParRcipate	
  in	
  interlaboratory	
  study	
  

§  Test,	
  simula6on	
  labs	
  
– Audited	
  every	
  two	
  years	
  
–  ParRcipate	
  in	
  interlaboratory	
  studies	
  each	
  year	
  

§  Label	
  Cer6ficates	
  
– Audited	
  during	
  inspecRons	
  
–  Confirm	
  construcRon	
  documents	
  match	
  what	
  is	
  on	
  
Label	
  CerRficate	
  102	
  



Compliance	
  Program	
  

§  NFRC	
  can	
  fine	
  for	
  mislabelling	
  
–  $5000	
  per	
  incident	
  
–  Follow	
  up	
  with	
  audit	
  if	
  necessary	
  
–  RevocaRon	
  possible	
  if	
  egregious	
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Market	
  Discussion	
  

§  Commercial	
  code	
  enforcement	
  best	
  in:	
  	
  
–  Seaele	
  
–  California	
  
–  Salt	
  Lake	
  City	
  
– NFRC	
  markeRng	
  effort	
  in	
  North	
  Carolina	
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Market	
  Discussion	
  

§  Use	
  CMA	
  Label	
  Cer6ficates	
  to	
  sell	
  products	
  
–  If	
  you	
  have	
  components	
  ready,	
  compeRtor	
  may	
  not	
  
– Use	
  this	
  to	
  your	
  advantage	
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Please	
  contact	
  NFRC	
  with	
  any	
  
ques6ons	
  
§  NFRC	
  Webpage:	
  	
  	
  	
  	
  	
  	
  www.nfrc.org	
  	
  
§  Ray	
  McGowan	
  

–  Sr.	
  Program	
  Manager	
  
–  rmcgowan@nfrc.org	
  
–  240-­‐821-­‐9510	
  


