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October 2010

To: ICC Chapter Presidents and ICC members
Subject: Building Energy Code Resources for Code Officials

On behalf of ICC, I am pleased to present to you this publication, which we developed jointly with
the U.S. Department of Energy, in order to help you in understanding, and achieving compliance
with, the 2009 International Energy Conservation Code.

Our relationship with DOE goes back over 30 years with the development of the IECC predecessor,
the Model Code for Energy Conservation. This publication confirms that the relationship benefits
both our members, by providing up-to-date tools, and the nation, by helping us reduce building
energy use across the nation.

We recognize the important role that state and local code officials have played and continue to play
in enhancing the performance of our built environment. Just as you have always had a key role in
protecting the public safety and welfare in the built environment, the effort you devote to energy
code compliance will result in a significant reduction in energy use and save consumers and
businesses millions of dollars.

We know that you are being asked to do more with less lately, and we appreciate that challenge. The
joint DOE/ICC resource guide is intended to be a useful reference that will assist you in continuing
to improve your ability to explain, utilize and gain compliance with building energy code
requirements. With your help we would like to further enhance this document and keep it updated as
the IECC evolves. Consequently, we welcome any recommendations for its enhancement. Also we
hope you will advise others to download the document at www.energycodes.gov. If you or your
colleagues need additional copies of the IECC itself, a free download is available at
www.iccsafe.org/freeIECC.

Thanks again for all you do every day to protect the public safety and welfare as well as our
irreplaceable energy resources.

Sincerely,

Rick Weiland
Chief Executive Officer

http://www.energycodes.gov/
http://www.iccsafe.org/freeIECC


DOE’s Building Energy Codes Program (BECP) Tools: 
A Matrix for Code Officials

BECP Product

Paper-
based Tools

Software Tools

Trade-off 
Approach

(Simulated) 
Performance 

Approach

Prescriptive 
Packages 
Approach

Desktop Tools

Web-based 
ToolsWindows Mac

RESIDENTIAL

REScheck™  Compliance Software x x x x x

REScheck™ Technical  Support Document 
& User’s Guide

x x x

2009 IECC Prescriptive Requirements 
Web Tool

x x

REScheck™ Prescriptive Package 
Generator (through 2006 IECC)

x x

Plan Review Quick Reference Guide/ 
sample REScheck™ case study

x*

Inspection Checklists for the 2009 IECC x*

Residential  Education & Training  
 (www.energycodes.gov/becu)

x x x x x

COMMERCIAL

COMcheck™ Compliance Software x x x x

COMcheck™ Technical Support Document 
& User’s Guide

x

COMcheck™ Prescriptive Package 
Generator (through 90.1-2004)

x x

Plan Review Quick Reference Guide/ 
sample COMcheck™ case study

x*

Inspection Checklist: 2009 IECC  
Commercial Provisions

x*

Inspection Checklist: Standard 90.1-2007 x*

Commercial Education & Training 
 (www.energycodes.gov/becu)

x x x x

*Available within the Building Energy Codes Resource Guide: Code Officials Edition

ICC Product Architects/
Engineers

Building 
Inspectors

Building 
Officials

Commercial 
Energy 

Inspectors

Contractors/
Builders

Engineers Plans 
Examiners

Residential 
Building 

Inspectors

2009 IECC Update x x x x x x x x

2009 IECC Fundamentals x x x x x x

2009 IECC Fundamentals residential 
provisions for builders

x

2009 IECC Fundamentals residential 
provisions for designers

x

2009 IECC Performing residential 
energy plan reviews

x

2009 IECC performing residential 
energy inspections

x

2009 IECC Commercial Energy Plans 
Examiner CEP

x

2009 IECC Residential Energy 
Inspector/Plans Examiner CEP

x x

2009 IECC Commercial Energy Plans 
Examiner ORU

x

2009 IECC Residential Energy Plans 
Examiner ORU

x

International Code Council (ICC) Energy Training

www.energycodes.gov/help

Energy Inspector’s Guide: Easy to use 
pocket guide based on the 2009 Interna-

tional Energy Conservation Code® and 
ASHRAE/IESNA 90.1-2007

 

2009 International Energy  
Conservation Code® and 

Commentary

2009 International Energy 
Conservation Code® 
Study Companion 

	 CODE	and	
	COMMENTARY			

IECC®

INTERNATIONAL	ENERGY
	 CONSERVATION	CODE®

Commercial support
INTERNATIONAL CODE COUNCIL ®

Study Companion

2009International Energy Conservation Code
®

COMMERCIAL TRAINING
2009 IECC Update
“This seminar introduces participants 
to the major changes from the 2006 
IECC to the 2009 IECC. Participants will 
discuss the changes, reasons for the 
changes, and take part in knowledge 
review activities. Information presented 
will allow participants to apply these 
new code requirements to design, plan 
review, and/or inspection. This seminar 
emphasizes the increase in energy 
efficiency improvements.”
2009 IECC Fundamentals

Find more at 
www.iccsafe.org 

or 1-800-786-4452

Online Certification  
Practice Course

2009 IECC Commercial Energy Plan 
Examiner Certification Exam Practice 
Course

Online CEU
2009 IECC Commercial Energy Plans 
Examiner Online Renewal Update

Energy Inspector’s Guide: Easy to use 
pocket guide based on the 2009 Interna-

tional Energy Conservation Code® and 
ASHRAE/IESNA 90.1-2007

 

2009 International Energy  
Conservation Code® and 

Commentary

	 CODE	and	
	COMMENTARY			

IECC®

INTERNATIONAL	ENERGY
	 CONSERVATION	CODE®

RESIDENTIAL support
INTERNATIONAL CODE COUNCIL ® RESIDENTIAL TRAINING

2009 IECC Update
“This seminar introduces participants to the major 
changes from the 2006 IECC to the 2009 IECC. 
Participants will discuss the changes, reasons 
for the changes, and take part in knowledge 
review activities. Information presented will 
allow participants to apply these new code 
requirements to design, plan review, and/or 
inspection. This seminar emphasizes the increase 
in energy efficiency improvements.”

Find more at 
www.iccsafe.org or 
1-800-786-4452

2009 IECC Fundamentals
Residential Provisions for Builders
Residential Provisions for Designers

2009 IECC Performing 
Residential Energy Plan Reviews
Residential Energy Inspections

Online Certification  
Practice Course

2009 IECC Residential Energy Inspector/Plan 
Examiner Certification Exam Practice Course

Online CEU
2009 IECC Residential Energy Plans Examiner 
Online Renewal Update

2009 IECC® Performing 
Residential Energy  
Inspections-Training Workbook

2009 IECC® Performing 
Residential Energy Plan 

Reviews-Training Workbook  

Based on the 2009 International Energy Conservation 
Code® (IECC®)

International Code Council
Training and Education Department

4051 West Flossmoor Road
Country Club Hills, Illinois 60478

1806S09

2009 IECC® Perform
ing Residential Energy Inspections

2009 Performing Series
Workbook Edition

2009 IECC® Performing 
Residential Energy 
Inspections

09 IECC Performing Res Energy Inspect.indd   1 8/17/2010   12:54:18 PM

The guide at a glance

COMMERCIAL COMPLIANCE TOOLS

Page 1 

Commercial Building Data Collection Checklist 
2009 International Energy Conservation Code 

 

Date:  

     

  Name of Evaluator(s):   

     

  

Building Name & Address:  

     

  Conditioned Floor Area:  

     

  ft
2
 

Building Contact:  Name:  

     

  Phone:  

     

  Email:  

     

  

Compliance Approach:   Prescriptive    Trade-Off (Section 5.6)    Performance (ECB Section 11) 

State:  

     

  Jurisdiction:  

     

  

Building Use:  Office  Retail  Storage  Education  Lodging  Dining  Public  Health  Residential  

Other 

Project Type:  New Construction  Addition  Renovation Valuation (If Renovation): $  

     

  

Complies Item #  
2009 IECC  Plan Review Y N N/A Comments/Notes/Findings  

PR1 
[103.2]

1
 

Plans and/or specifications provide all information with 
which compliance can be determined for the building 
envelope and delineate and document where exceptions 
to the standard are claimed.   

    

PR2 
[103.2]

1
 

Plans and/or specifications provide all information with 
which compliance can be determined for the mechanical 
systems and equipment and delineate and document 
where exceptions to the standard are claimed.   

    

PR3 
[103.2]

1
 

Plans and/or specifications provide all information with 
which compliance can be determined for the service 
water heating systems and equipment and delineate 
and document where exceptions to the standard are 
claimed.   

    

PR4 
[103.2]

1
 

Plans and/or specifications provide all information with 
which compliance can be determined for the lighting and 
electrical systems and equipment and delineate and 
document where exceptions to the standard are claimed. 
Information provided should include interior and exterior 
lighting power calculations, wattage of bulbs and ballasts, 
transformers and control devices.    

    

PR5 
[503.2.1]

1
 

HVAC load calculations submitted.       

PR11 
[503.2.9.3]

 

2
 

Construction documents require HVAC O&M manual from 
mechanical contractor to owner.   

       

 
Additional Comments:    

     

  
 

 

 

 

 

 

 

 

www.energycodes.gov/becu

Webcasts, Videos, Self-paced 
Courses and more through  
Building Energy Codes University

COMMERCIAL TRAINING

ASHRAE  STANDARDASHRAE  STANDARD

ANSI/ASHRAE/IESNA Standard 90.1-2007
(Supersedes ANSI/ASHRAE/IESNA Standard 90.1-2004)

Includes ANSI/ASHRAE/IESNA Addenda listed in Appendix F

Energy Standard for 
Buildings Except 
Low-Rise Residential 
Buildings
I-P Edition

See Appendix F for approval dates by the ASHRAE Standards Committee, the ASHRAE Board of Directors,
the IESNA Board of Directors, and the American National Standards Institute.

This standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which
the Standards Committee has established a documented program for regular publication of addenda or revi-
sions, including procedures for timely, documented, consensus action on requests for change to any part of
the standard. The change submittal form, instructions, and deadlines may be obtained in electronic form from
the ASHRAE Web site, http://www.ashrae.org, or in paper form from the Manager of Standards. The latest edi-
tion of an ASHRAE Standard may be purchased from ASHRAE Customer Service, 1791 Tullie Circle, NE,
Atlanta, GA 30329-2305. E-mail: orders@ashrae.org. Fax: 404-321-5478. Telephone: 404-636-8400 (world-
wide), or toll free 1-800-527-4723 (for orders in US and Canada).

©Copyright 2007 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.

ISSN 1041-2336

American Society of Heating, Refrigerating
and Air-Conditioning Engineers, Inc.

1791 Tullie Circle NE, Atlanta, GA 30329
www.ashrae.org

Product Code: 86147             4/09
Errata noted in the list dated 10/10/2008 have been corrected.

A
N

SI/A
SH

R
A

E/IESN
A

 Standard 90.1-2007 Energy Standard for Buildings Except Low
-Rise Residential Buildings (I-P Edition)

Jointly sponsored by

Illuminating Engineering Society of North America
www.iesna.org

**
“Your blueprint of available resources to 

support compliance with ASHRAE 
Standard 90.1 and the IECC, the 
nation’s main model energy codes”

Commercial support
BUILDING ENERGY CODES

Publications, FAQ’s, Resources, and 
Technical Assistance through the 
Solutions and Help Center

COMMERCIAL SUPPORT
Software, Web Tools, and 
Inspection Checklists

RESIDENTIAL COMPLIANCE TOOLS

RESIDENTIAL support
BUILDING ENERGY CODES
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BUILDING TECHNOLOGIES PROGRAM 

 
Instructions for the Residential Building Data Collection Checklist 

2009 International Energy Conservation Code 
 

Please Note: If REScheck
TM

 is used to show compliance, simply use the short inspection checklist 
that REScheck

TM
 generates as part of the compliance report (see the checklist in the previous  

“Jones” case study section). This checklist includes all of the mandatory requirements. If 
REScheck

TM
 is not used, please use the checklist shown in this section (download the up-to-date 

version for your climate zone by clicking the compliance checklists link at 
www.energycodes.gov/arra/compliance_evaluation.stm). 

Find your jurisdiction’s climate zone on the map below, and download the inspection checklist 
that applies in your area. 

Use of these instructions with the residential checklists assumes a general understanding of the 
provisions of the International Energy Conservation Code (2009 IECC) and key concepts and definitions 
applicable to those provisions. Consult the 2009 IECC when in doubt about a particular item in the 
checklist. Each checklist item contains the corresponding 2009 IECC code section(s) for quick reference. 
While most of the code provisions are included in the checklists, there are a few requirements that are 
deemed administrative and/or without significant impact, and these are not included. The checklists were 
originally developed for use in addressing Recovery Act and State Energy Program requirements, both of 
which are focused on saving energy. However, these can be useful inspection tools for all code officials in 
jurisdictions that have adopted the 2009 IECC, noting that slight modifications may be necessary in 
jurisdictions that amended the code prior to adoption. 

www.energycodes.gov/becu

RESIDENTIAL TRAINING
Webcasts, Videos, Self-paced Courses 
and more through Building Energy 
Codes University

Software: www.energycodes.gov/software.stm

RESIDENTIAL SUPPORT
Publications, FAQ’s, Resources, and 
Technical Assistance through the 
Solutions and Help Center

www.energycodes.gov/help

** 2009 IECC cover image and ICC logo (throughout) are shown with permission.  
©International Code Council www.iccsafe.org.

	 ASHRAE Standard 90.1-2007 cover image used with permission.  
©American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc., www.ashrae.org.

Software: www.energycodes.gov/software.stm

Software, Web Tools, and 
Inspection Checklists

BUILDING ENERGY CODES PROGRAM

Impacts of the 2009 IECC 
for Residential Buildings  
at State Level

September 2009

Prepared by Pacific Northwest National Laboratory  
for the U.S. Department of Energy Building Energy Codes Program

Checklists: 
www.energycodes.gov/arra/ 
compliance_evaluation

Checklists: 
www.energycodes.gov/arra/ 
compliance_evaluation

Based on the 2009 International Energy Conservation 
Code® (IECC®)

International Code Council
Training and Education Department

4051 West Flossmoor Road
Country Club Hills, Illinois 60478

1810S09

2009 IECC® Perform
ing Residential Energy Plan Review

s

2009 Performing Series
Workbook Edition

2009 IECC® Performing 
Residential Energy
Plan Reviews

http://www.energycodes.gov/arra/compliance_evaluation
http://www.energycodes.gov/arra/compliance_evaluation


http://www.energycodes.gov
http://www.iccsafe.org


Contents
Energy Codes Background

•	 Top Ten Reasons for Building Energy Codes
•	 Energy Codes 101

Residential Compliance
•	 Compliance approaches and tools

Residential Plan Review
•	 Residential Case Study, complete with DOE’s 

REScheckTM Residential Plan Review Quick 
Reference Guide

•	 Additions, Alterations, and Sunrooms guidance
•	 ICC excerpt:* 2009 IECC Performing Residential 

Energy Plan Reviews
	 ICC excerpt: 2009 IECC Code and Commentary
	 ICC excerpt: 2009 IECC Study Companion

Residential Inspection
•	 DOE’s 2009 IECC residential checklist 

(example: climate zone 4)
•	 ICC excerpt: 2009 IECC Performing Residential 

Inspections

Residential Training and Support
•	 Training from DOE and ICC
•	 Support from DOE and ICC
•	 Residential FAQ
•	 Residential Code Notes: duct testing, lighting 

in new homes

Commercial Compliance
•	 Compliance approaches and tools

Commercial Plan Review
•	 Commercial Case Study, complete with DOE’s 

COMcheck™ Commercial Plan Review Quick 
Reference Guide 

•	 ICC excerpt: 2009 IECC Code and Commentary
•	 ICC excerpt: 2009 IECC Study Companion

Commercial Inspection
•	 2009 IECC commercial inspection checklist
•	 ASHRAE Standard 90.1-2007 inspection checklist
•	 ICC Energy Inspector’s Guide: Based on the 2009 

International Energy Conservation Code® and 
ASHRAE/IESNA 90.1-2007 (cover and URL)

Commercial Training and Support
•	 Commercial Training from DOE and ICC
•	 Commercial Support from DOE and ICC
•	 Commercial FAQ
•	 Commercial Code Notes: task lighting, automatic 

lighting shut-offs

Further Resources
For Your Customers
•	 DOE’s energy codes assistance table
•	 REScheckTM and COMcheckTM quick start cards
•	 ICC’s complete listing of energy-related products

Hot off the Presses
•	 BECP’s Setting the Standard energy codes 

newsletter

State and Local Resources
•	 Customize your packet by adding guidance from 

closer to home.

Don’t forget to register your packet to receive 
the latest materials as they are updated: 

www.energycodes.gov/publications/ 
packetRegistration.php

Welcome! 
The Building Energy Codes Resource Guide: Code Officials Edition 
was designed with you in mind. 

The U.S. Department of Energy (DOE) and its Building Energy Codes Program 
(BECP) and the International Code Council (ICC) realize how busy code 
enforcement officials are as they do the vital work it takes to keep our buildings 
safe. As energy efficiency becomes increasingly emphasized to protect the 
nation’s economic, environmental, and national security interests, building 
energy codes are probably becoming a larger part of your job. To make energy 
code compliance enforcement easier, BECP and ICC are bringing our most 
relevant resources to you. While the tools, training, information, and resources 
within are always available at www.energycodes.gov and at www.iccsafe.org, 
we’ve organized them here in a way that speaks to your profession.

Watch for these 
“What’s in it for me?” 
clipboards on the 
tabbed dividers for 
a quick look at the 
resources within each 
section—each item is 
included to make a 
code of�cial’s job easier.

* 	All ICC product excerpts (throughout) are included with permission. For 
full versions of these products visit www.iccsafe.org. ©International 
Code Council

Please note that all materials and guidance included in the Building Energy Codes 
Resource Guide: Code Officials Edition are meant to provide general support based on 
widely agreed-upon best practices. The applicability and results of these resources will 
vary. The governing jurisdiction in which a building project is located has the final authority 
for all energy code issues. DOE is not liable for the consequences of any actions taken on 
the basis of the information provided.

http://www.energycodes.gov/publications/packetRegistration.php


ENERGY CODES
Background

What’s in it FOR ME?

To get a brief overview or train others on 
energy codes and the motivations behind 
them, 
nd two new DOE resources in this 
section:

Top Ten Reasons for Energy Codes

Energy Codes 101: An Introduction 
(part of a series of “101” products 
available at www.energycodes.gov/becu)



10.   Energy codes establish a 
common foundation for 
evaluating, regulating, 
and incentivizing building 
performance, technologies, 
design, and construction.

  9.   Energy codes support more 
widespread decisions and actions 
that lead to effi cient buildings.

 8.   Energy codes help drive the 
development and deployment of 
new building technologies and 
design strategies.

  7.   Energy codes provide a cost-
effective step toward mitigating 
problems associated with growing 
demand for energy and power 
resources.

  6.   Energy codes can lock in 
the use of energy effi cient 
technologies that have been 
proven through incentive 
programs, freeing up resources to 
focus on additional technologies.

Energy codes lead to energy savings—which bring about multiple benefi ts for individuals, the 
nation, and the planet.

Top Ten Reasons 

for Building Energy 

Codes

Today’s energy, economic, and 
environmental challenges—
combined with the fact that 
buildings consume nearly 40% 
of the nation’s energy—make 
energy codes a central part of a 
sustainable future. Here are ten 
key reasons why: 

  5.   Energy codes provide a common 
basis upon which to educate the 
building design and construction 
community in energy effi ciency.

 4.   Energy codes safeguard owners 
and tenants from long-term 
fi nancial burdens that can result 
from short-term design and 
construction decisions.

  3.   Energy codes continue to progress 
in terms of stringency, scope, 
and enforcement emphasis—all 
of which provide new jobs or 
opportunities to enhance the 
skills of the current workforce.   

  2.   Energy codes help protect 
the natural environment 
from unnecessary emissions.

EERE Information Center
1-877-EERE-INF (1-877-337-3463)
eere.energy.gov/informationcenter

Building Energy Codes Website:
www.energycodes.gov

Tech Support:
www.energycodes.gov/help

  1.   Energy codes reduce the 
vast amount of energy that 
is needlessly consumed each 
year to heat, cool, light, 
ventilate, and provide hot 
water for newly constructed 
residential and commercial 
buildings that lack adequate 
energy effi ciency features.

BUILDING TECHNOLOGIES PROGRAM

PNNL-SA-72994

http://eere.energy.gov/informationcenter


Building Energy Codes 101 – An Introduction

 Description
The Building Energy Codes 101 family of products provides a basic, free-of-charge introduc-
tion to the varied and complex issues associated with building energy codes. Available in the 
form of a book, presentation, and corresponding training manual, these products can be used 
for self study or to educate others in your area—download what you need, modify it as you 
need with state and local information, and raise awareness among those who have an impact 
on building energy use. These resources are available—with a host of other multi-media  
training materials—within Building Energy Codes University: www.energycodes.gov/becu. 

Table of Contents:
Introduction
Code benefits and challenges
     Code challenges
Building energy code development
     Baseline codes: IECC and ASHRAE 90.1
     Code collaboration
     In Detail: The IECC process
          How is the IECC Revised and who can participate?
          How are decisions about the IECC made?
          What is the timing of the IECC Process?
     In Detail: The ASHRAE 90.1 Process
          How is ASHRAE 90.1 revised and who can participate?
          How are decisions about ASHRAE 90.1 made?
          What is the timing of the ASHRAE 90.1 process?
Adoption of energy codes at the state and local level
     Overview of the adoption process
     Timing the adoption and revision of state and local codes
How energy codes affect building design and construction
     Building envelope
     Heating, ventilating, and cooling
     Lighting and electrical
     Water heating
     What Do Codes Mean for the Architect?
     What Do Codes Mean for the Builder?
Energy code enforcement and compliance
     State enforcement
     Local enforcement
     Compliance tools
Beyond-code programs
     The relationship between beyond-code programs and the 
baseline energy codes
     Complying with beyond-code programs
Conclusion
Appendix
Endnotes

Originally published: 
Spring 2010, by DOE’s Building Energy Codes Program

Free Codes 101 Downloads Available:
Building Energy Codes 101 – An Introduction
(pdf presentation)

Building Energy Codes 101 – Slide Notes  
(pdf presentation with notes showing) 

Building Energy Codes 101 – An Introduction  
(pdf booklet) 

Building Energy Codes 101 – Training Manual (pdf)

http://www.energycodes.gov/becu/full_catalog.stm
http://www.energycodes.gov/becu/documents/BECU_Codes_101.pdf
http://www.energycodes.gov/becu/documents/BECU_Codes_101.pptx
http://www.energycodes.gov/becu/documents/BECU_Codes_101_Intro.pdf
http://www.energycodes.gov/becu/documents/BECU_Codes%20101_Training_Manual.pdf


RESIDENTIAL
Compliance

What’s in it FOR ME?

DOE’s Building Energy Codes Program 
(www.energycodes.gov) and ICC (www.iccsafe.org) 

offer many resources for residential code 
of�cials. Examples in this section include:

An introduction to residential 
compliance approaches and their 
corresponding tools

Help with plan review: DOE’s Case 
Study and Quick Reference Guide with 
sample REScheckTM compliance 
certi�cate; excerpts from ICC’s 2009 
IECC Plan Review Workbook, 
Commentary, and Study Companion

Help with inspections:  DOE’s new 
2009 IECC inspection checklist; an 
excerpt from ICC’s 2009 IECC 
Performing Residential Energy 
Inspections workbook 

Residential Training and Support: 
examples and where to go for more



RESIDENTIAL COMPLIANCE:  
Approaches and Tools 

BUILDING TECHNOLOGIES PROGRAM

APPROACH DESCRIPTION COMPLIANCE TOOL(S)

Prescriptive 
Packages 
Approach

A prescriptive packages approach lists the 
minimum R-value or maximum U-factor 
requirements for each building component such 
as windows, walls, and roofs. This approach is 
quick and easy to use, but many users find it 
somewhat restrictive because the requirements 
typically are based on worst-case assumptions, 
and all requirements must be met exactly as 
specified. By locating the correct climate zone 
and looking up the appropriate table of packages, 
you can verify that your project meets one of the 
packages listed for that climate zone.

The 2009 IECC itself contains tables that are 
used directly to demonstrate compliance with 
the prescriptive approach.

For help, check out the requirements at 
http://energycode.pnl.gov/EnergyCodeReqs 

BECP’s interactive map tool makes the process 
easy: simply choose your state to see its 
climate zones and get the information you 
need.

Trade-off  
Approach

A trade-off approach allows you to trade 
enhanced energy efficiency in one building 
component for decreased energy efficiency in 
another component. You can, for example, trade 
decreased wall efficiency (lower R-value) for 
increased window efficiency (lower U-factor), 
or increase the roof insulation and reduce or 
eliminate slab-edge insulation. Typically, this 
method is less restrictive than prescriptive 
approaches because components that exceed 
the requirements can compensate for those that 
do not meet the code.

 REScheck™, BECP’s free-of-
charge compliance software, automates this 
approach. Through inputs of a building 
project’s features, a user can easily generate 
and print a compliance certificate. To download 
REScheck™ or begin using REScheck-
Web™, please visit: 
www.energycodes.gov/software.stm 

Residential buildings must demonstrate compliance with the the jurisdiction’s adopted residential energy code, which is 
often a close variation of the International Code Council’s (ICC’s) International Energy Conservation Code (IECC). The 
IECC is updated on a three year cycle (2006, 2009, 2012).

There are several ways to show compliance. Below are descriptions of the main three compliance approaches and their 
corresponding tools, followed by compliance approaches Q&A.



BUILDING ENERGY CODES

APPROACH DESCRIPTION COMPLIANCE TOOL(S)

Performance 
Approach

A performance approach (also known as a 
systems performance approach) allows you to 
compare your proposed design to a baseline 
or reference design and demonstrate that the 
proposed design is at least as efficient as the 
baseline in terms of annual energy use. This 
approach allows greater flexibility but requires 
considerably more effort. A performance 
approach is often necessary to obtain credit for 
special features, such as passive solar design, 
photovoltaic cells, thermal energy storage, and 
fuel cells. This approach requires an annual 
energy analysis for the proposed design and the 
reference design.

For a whole-building performance 
approach, DOE’s Building Technologies 
Program maintains a list of building energy 
software tools. Residential tools such as 
Architectural Energy Corporation’s REM/
Rate™ and REM/Design™ help users show 
compliance by the performance approach. 
See these and nearly 400 other software tools 
through the Building Energy Software Tools 
Directory: 

http://apps1.eere.energy.gov/buildings/tools_
directory/

REScheck™ can be used to 
determine compliance based on a Simulated 
Performance Alternative method for high-
efficiency equipment trade-off under the 2006 
IECC and an orientation/Solar Heat Gain 
Coefficient trade-off under the 2009 IECC.

Q:	 Which approach is the best for a particular building project?
A:	Choosing the appropriate approach depends on the complexity and/or uniqueness of the building 

and the amount of time and money available for demonstrating compliance. The prescriptive 
approach allows quick review of the requirements. If these requirements are too restrictive, try a 
trade-off approach. For example, if the window area of the building exceeds that allowed by the 
prescriptive approach, a trade-off approach may be preferable. If nontraditional components are 
used or if energy use trade-off between building systems (e.g., envelope, mechanical) is desired, 
then use the performance approach.

•	 Additions may use the prescriptive or trade-off approach.

•	 An addition project that also includes alterations to the existing part of the buildiing should 
show compliance separately for each part (the addition separately from alterations).

•	 For alterations, the prescriptive approach is preferable; otherwise the entire building should 
be brought up to code.

Q: 	Do the three approaches yield different results?
A:	 Yes, they can. Performance approaches require a higher degree of detail for an individual 

building to be designed to exactly meet the energy code requirements. Prescriptive approaches 
tend to be somewhat conservative and use worst-case default assumptions in order for the 
prescriptive packages to apply to all buildings. Although the prescriptive approach may result 
in a more energy-efficient building because of its conservative assumptions, this is not always 
the case. The prescriptive approach generally does not account for several features that affect 
energy use, such as the effect of window orientation and external shading on solar heat gain. 
Trade-off approaches fall somewhere between the prescriptive and performance approaches in 
both flexibility and complexity.

http://apps1.eere.energy.gov/buildings/tools_directory
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Q: Why are there so many compliance approaches?
A:	 Over the years, residential energy codes have grown to provide different approaches of varying 

simplicity and flexibility in order to meet user needs. The simpler approaches are less flexible but are 
generally easier to use. Some of the approaches have considerable overlap.

Q: Is it possible to any of these approaches and tools in my state?
A:	 It depends on the state, territory, or local jurisdiction. The IECC contains requirements for all 

three approaches, so if your jurisdiction has adopted a version of the IECC directly, buildings may 
demonstrate compliance using any of the three approaches. 
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This case study is based on a location where multiple building thermal envelope components are 
involved (basement, slab-on-grade, and vented crawl space). These slides correspond with DOE’s 
Plan Review Quick Reference Guide and sample REScheckTM certificate, which immediately follow 
the presentation slides. This case study is available within Building Energy Codes University  
(www.energycodes.gov/becu)

The conditioned area or building thermal envelope is the first thing that needs to be defined for 
REScheck™ inputs.
The highlighted areas on the plans and building section show the areas of the house that are 
conditioned. 

Conditioned Basement 
Conditioned Main Floor 

Building Section 
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The ceiling area in this residence corresponds with the main floor area because the ceilings are 
flat. If this plan contained vaulted areas, the ceiling area would need to be adjusted for the larger 
ceiling area created by the vault.

Since insulation is placed at the ceiling, the ceiling are square footage would be calculated 
instead of at the roof deck.
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Exterior Walls: The area of the exterior walls depend on the ceiling height of the space that the wall 
encloses. The highlighted sections on the main floor plan show the ceiling heights in various areas of 
the residence. The perimeter length of the exterior wall enclosing the space is multiplied by the wall 
height for the given area. This wall height includes the depth of the rim joist.

The knee walls between the 9’ ceiling and 12’ ceiling sections also enclose the conditioned space and 
are part of the building thermal envelope.
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The diagram is highlighting the ceiling area and knee wall insulation placement. 

The “side” basement walls are assumed to be more than 50% below grade. Therefore, the entire wall 
is considered a “below grade” basement wall (solid masonry).  

>50% below grade  = 

below grade concrete basement wall 

No, No… Never cut the batts too short 
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This diagram illustrates a typical walk out basement, where the back wall is fully below grade, side 
walls are >50% below grade and the front wall is fully above grade and the only wall that would be 
considered an above grade exterior wall.

Basement walls can either be insulated by furring out the interior and installing cavity insulation or 
insulating on the exterior with rigid foam board.

Interior Studs w/batts 

Exterior Rigid Foam 
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The exterior wall height of the main floor walls includes the depth of the rim joist. The rim joist area is 
required to be insulated and should be included in your calculations as part of your above grade wall.
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Basement Walls:
The “walkout” side of the basement is an exterior wood wall with windows and doors and is entered 
in REScheck™ as “wood frame wall – 16” o.c.”. The perimeter length of this wall is 93’. This length 
multiplied by the basement wall height of 9’ equals 837 square feet.

The “side” basement walls are >50% below grade and considered a “below grade basement wall (solid 
masonry)”. The perimeter length of these side walls equals 40 feet (360 s.f.).

The “back” basement wall is totally below grade and is considered a “below grade basement wall”.  
The length of the back wall is 76 feet (684 s.f.).

The area of all the below grade basement walls is 1044 square feet (116’ x 9’).

Above Grade Bsmt Walls (exterior wood) =  837  s.f. (93’ x 9’) 

     (entered as wood frame wall not a basement wall) 

Below Grade Bsmt Walls = 1044 s.f.  

 Side basement walls = 360 s.f. 

• West Wall – 144 s.f 

• East Wall – 216 s.f. 

 Back basement wall = 684 s.f. (76’x9’) 

(solid concrete or masonry) 

Above Grade 

Bsmt Walls (exterior wood) – 837 s.f. 
                       (93 ln. ft. x 9’ height) 

144 s.f. 

684 s.f. 

216 s.f. 
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Screen shots of the below grade basement wall REScheck™ inputs are shown.

The back basement wall is assumed to have 7’ of the 9’ basement wall below grade (the 2’ above 
grade portion is the crawlspace section adjacent to the basement wall). The entire wall is assumed 
to be adjacent to the crawlspace for simplicity (this assumption is conservative). Users may wish 
to separate the “back” basement wall into two sections—one adjacent to the crawlspace and one 
adjacent to the garage (9’ below grade).

“back” below grade basement wall 

(entire back wall is adjacent to 

crawlspace 
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Screen shots of the below grade basement wall REScheck™ inputs are shown.

The side basement walls are assumed to be 4.5’ below grade. This assumption takes the average of 
the front of the wall that is totally above grade and the back section which is 9’ below grade.

“side” below grade basement walls 
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The area of the floor above the vented crawlspace is entered as a “floor” in REScheck™. The floor is 
insulated between the floor joists.

If the crawlspace wall had been insulated rather than the floor above the crawlspace, the 
perimeter length of the foundation stem wall would have been entered with the “crawlspace” tab in 
REScheck™. 

Note:  If the crawlspace is unvented, it would be required to be insulated and the stem walls shown in 
REScheck™ and the floor above the crawl would not be shown nor required to be insulated.

The area of the crawlspace is highlighted in the above floor plan (783 s.f.).



10 	 1011 	 11

Installing insulation on the inside surface of the foundation stemwall is common practice in many cold 
locations in the country. This practice eliminates the need to install insulation in the raised floor over the 
crawlspace. There are a few criteria that must be met in order to use this insulation method:

•	 	The crawlspace may not have ventilation openings that communicate directly with outside air
•	 	The crawlspace must be mechanically ventilated or supplied with conditioned air
•	 The crawlspace floor must be covered with an approved vapor retarder material.

The IRC allows the construction of unventilated crawlspaces. To meet the requirements the crawlspace 
walls must be insulated to the R-value specified in the energy code. The crawlspace must either be 
provided with conditioned air or with mechanical ventilation. The code does not specify the quantity of 
conditioned air to supply the crawlspace.

If mechanical ventilation is selected, the crawlspace must be ventilated at 1 CFM per 50 square feet. 
The ground surface must also be covered with an approved vapor retarder material. To eliminate 
moisture from the crawlspace the sill plate and perimeter joist must be sealed. Also, while not a 
code requirement, all joints in the vapor retarder should be overlapped and taped. This includes the 
connection between the vapor retarder and crawlspace wall.

The code requires the crawl space wall insulation to extend from the top of the wall to the inside 
finished grade level and then vertically and/or horizontally for at least an additional 24 inches.

Example of an Insulated crawlspace 

wall = 

-    no foundation vents to the exterior 

+  mechanically vented or conditioned 

This case study does NOT have a 

conditioned crawlspace. 
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Screen shots of the crawl space wall REScheck™ inputs are shown. This case study does not have 
an unvented crawl space.

The “front edge” of the basement exterior wall (above grade) is entered as a “slab on grade” in 
REScheck™. The perimeter edge measures 93 feet.

Slab Perimeter - 93 linear feet 

Line represents the slab edge 

to be calculated in linear feet. 
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Window and door areas are listed to simplify REScheck™ inputs.

Window Area - 533 s.f.;  

U-value = 0.35 & SHGC .40 

North – 369 s.f. 

South – 149 s.f. 

West – 15 s.f. 

North 

South 

West 

Glass Doors <50% glass - 40 s.f.; U-value = 0.50 

North – 40 s.f. 

Opaque Doors - 40 s.f.; U-value = 0.50 

South – 40 s.f. 
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REScheck
TM 

RESIDENTIAL PLAN REVIEW 
QUICK REFERENCE GUIDE 

 
Plan review for energy code compliance can be conducted quickly and efficiently. The U.S. Department 

of Energy’s REScheckTM Compliance Software is designed to create simplified compliance certificates 

that can be easily reviewed by enforcement personnel. The Quick Reference Guide identifies the 

objectives of plan review and code compliance responsibilities, and will take you step-by-step through a 

typical plan review of a REScheckTM submittal.  

Plan Review Objectives: There are three objectives in conducting a building energy code plan review; 

verify:  

A. the documentation has been correctly prepared  
B. the levels of efficiency shown on the plans meet or exceed that shown in the documentation  
C. all information needed to conduct a field inspection is included in the plans or documentation for 

the inspector to use on site 

Code Compliance Responsibilities: Successful compliance requires the cooperation of many 

individuals involved in a building project: designers, engineers, architects, builders, building owners, 

and others. Compliance also requires the efforts of certain individuals to whom the code gives specific 

responsibilities:  

• 

• 

• 

• 

Role of the Applicant: The applicant is the person named on the building permit. The applicant is 

ultimately responsible for meeting all requirements specific in the code. The applicant may be the 

owner, architect, engineer, contractor or any other authorized agent for the project owner who applies 

for the building permit.  

Role of the Building Official: The building official is typically responsible for enforcing all provisions 

of the code. To carry out code enforcement, the building official may appoint technical officers and 

inspectors.  

Role of the Plans Examiner or Special Plans Examiner: Plans examiners or special plans 

examiners are typically responsible for verifying the plans for energy code compliance. 

Role of the Inspector or Special Inspector: Inspectors and special Inspectors are responsible for 

conducting field inspections for energy code compliance. 
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REScheck
TM Software Version 4.3.1 

COMPLIANCE CERTIFICATE 
 

  
  

  
  

  
  

  

   

  

 
 

   
 

 
 

 
  

 

 

      

      
 

      
 

      
 

 
      

 

Step1: Verify the Project 

Information matches the 

building plans. The Energy 

Code, Location, and 

Construction Type will 

impact energy code 

compliance.  

Step 2: Verify 

Compliance (UA 

Trade-Off or 

Performance 

Alternative). 

Step 3: Verify the building thermal 

envelope assemblies and Gross 

Area or Perimeter values are 

consistent with building plans.  

Verify the fenestration is calculated 

using the rough opening as shown 

on the plans. Walls that separate 

conditioned from unconditioned 

spaces such as a garage should 

be included in the wall area. 

Step 4: Verify the insulation 

R-values shown on the 

building plans match or 

exceed the values in the 

Cavity R-value and 

Continuous R-value 

columns. Values should be 

for insulation only. Verify the 

insulation will fit 

uncompressed in the framing 

cavity. Continuous R-values 

should be for insulation 

installed over the face of 

framing or insulation installed 

with no thermal breaks.   
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Step 5: Verify Orientation of 

each wall component and 

fenestration matches the 

building plans. Orientation is 

optional if showing compliance 

based on UA Trade Off. 

Step 6: Verify the 

fenestration U-Factors and 

SHGCs match what is 

specified on building plans. 

WARNING: “Other” Assembly(s) display only a U-Factor with no 

insulation values. Back-up documentation should be requested, if not 

provided, on the specifications for the overall U-Factor shown.  No 

“other” assemblies are listed in this project. 
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Step 7: Verify the correct Floor 

assembly(s) that define the 

building thermal envelope are 

shown.  For example, a crawl 

space vented to the outside, the 

crawl walls would not be part of 

the building thermal envelope 

and should not be shown on the 

report, but the floor above the 

vented crawl space should be 

shown as part of the building 

thermal envelope.   If a 

conditioned basement is fully 

below grade with a foundation 

that is > 12” below grade, a slab 

on grade assembly should not 

be shown on the report.  If it is a 

walkout basement, slab on 

grade should be shown in linear 

feet of the slab on grade area 

that is exposed. 

Step 9: Verify the Compliance 

Statement has been signed. If the 

signature line does not appear, this 

means the building is not in compliance 

as entered. 

Step 8: Verify the 

dimensions of below grade 

walls (basement walls) and 

the specified insulation 

values.  Continuous 

insulation R-values 

specified for basement 

walls would be considered 

insulation installed on the 

exterior side of the wall 

component. 
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REScheck
TM Software Version 4.3.1 

INSPECTION CHECKLIST 

 

Ceilings: 
 Ceiling 1: All-Wood Joist/Rafter/Truss, R-49.0 cavity insulation 
Comments: __________________________________________________________________________ 

Above-Grade Walls: 
 Exterior Wall 1: Wood Frame, 16” o.c., R-20.0 cavity insulation 
Comments: __________________________________________________________________________ 

 Exterior Wall 2 South: Wood Frame, 16” o.c., R-20.0 cavity insulation 
Comments: __________________________________________________________________________ 

 Exterior Wall 3 East: Wood Frame, 16” o.c., R-20.0 cavity insulation 
Comments: __________________________________________________________________________ 

 Exterior Wall 4 West: Wood Frame, 16” o.c., R-20.0 cavity insulation 
Comments: __________________________________________________________________________ 

 Knee Wall West: Wood Frame, 16” o.c., R-20.0 cavity insulation 
Comments: __________________________________________________________________________ 

 Knee Wall East: Wood Frame, 16” o.c., R-20.0 cavity insulation 
Comments: __________________________________________________________________________ 

Basement Walls: 
 Basement Wall 2: Solid Concrete or Masonry, 9.0  ht / 4.5  bg / 9.0  insul, R-20.0 cavity insulation 
Comments: __________________________________________________________________________ 

 Basement Wall 1: Solid Concrete or Masonry, 9.0  ht / 4.5  bg / 9.0  insul, R-20.0 cavity insulation 
Comments: __________________________________________________________________________ 

 Basement Wall 3: Solid Concrete or Masonry, 9.0  ht / 7.0  bg / 9.0  insul, R-20.0 cavity insulation 
Comments: __________________________________________________________________________ 

Windows: 
 Window main: Vinyl Frame, Double Pane, U-factor: 0.350 
For windows without labeled U-factors, describe features: 
#Panes _____ Frame Type _______ Thermal Break? Yes ____ No ____ 
Comments: __________________________________________________________________________ 

 Window 2: Vinyl Frame:Double Pane with Low-E, U-factor: 0.350 
For windows without labeled U-factors, describe features: 
#Panes _____ Frame Type _______ Thermal Break? Yes ____ No ____ 
Comments: __________________________________________________________________________ 

 Window 3: Vinyl Frame:Double Pane with Low-E, U-factor: 0.350 
For windows without labeled U-factors, describe features: 
#Panes _____ Frame Type _______ Thermal Break? Yes ____ No ____ 
Comments: __________________________________________________________________________ 

Doors: 
 Door 1: Opaque, U-factor: 0.500 
Comments: __________________________________________________________________________ 

This door is exempt from the U-factor requirement. 
 Door 2: Solid, U-factor: 0.500 
Comments: __________________________________________________________________________ 

Floors: 
 Floor 1: All-Wood Joist/Truss, Over Unconditioned Space, R-30.0 cavity insulation 
Comments: __________________________________________________________________________ 

Step 10: Verify the R-values, 

U-factors, and SHGCs of all 

building thermal envelope 

components listed on the 

Inspection Checklist match 

the values listed in the 

preceding section.  Include any 

comments to the inspectors in 

this section.  Check the 

comments on each of the 

sections to ensure that they 

apply to the project. 
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Floor insulation is installed in permanent contact with the underside of the subfloor decking. 
 Floor 2: Slab-On-Grade:Unheated, 4.0  insulation depth, R-10.0 continuous insulation 
Comments: __________________________________________________________________________ 

Slab insulation extends down from the top of the slab to at least 4.0 ft. OR down to at least the bottom of the slab then 
horizontally for a total distance of 4.0 ft. 

Air Leakage: 
   Joints (including rim joist junctions), attic access openings, penetrations, and all other such openings in the building 

envelope that are sources of air leakage are sealed with caulk, gasketed, weatherstripped or otherwise sealed with an air 
barrier material, suitable film or solid material. 

   Air barrier and sealing exists on common walls between dwelling units, on exterior walls behind tubs/showers, and in 
openings between window/door jambs and framing. 

   Recessed lights in the building thermal envelope are 1) type IC rated and ASTM E283 labeled and 2) sealed with a gasket 
or caulk between the housing and the interior wall or ceiling covering. 

   Access doors separating conditioned from unconditioned space are weather-stripped and insulated (without insulation 
compression or damage) to at least the level of insulation on the surrounding surfaces. Where loose fill insulation exists, a 
baffle or retainer is installed to maintain insulation application. 

   Wood-burning fireplaces have gasketed doors and outdoor combustion air. 
 
 
 
 
 
 

Air Sealing and Insulation: 
   Building envelope air tightness and insulation installation complies by either 1) a post rough-in blower door test result of 

less than 7 ACH at 33.5 psf OR 2) the following items have been satisfied: 
 

Air barriers and thermal barrier: Installed on outside of air-permeable insulation and breaks or joints in the air barrier 
are filled or repaired. 
Ceiling/attic: Air barrier in any dropped ceiling/soffit is substantially aligned with insulation and any gaps are sealed. 
Above-grade walls: Insulation is installed in substantial contact and continuous alignment with the building envelope air 
barrier. 
Floors: Air barrier is installed at any exposed edge of insulation. 
Plumbing and wiring: Insulation is placed between outside and pipes. Batt insulation is cut to fit around wiring and 
plumbing, or sprayed/blown insulation extends behind piping and wiring. 
Corners, headers, narrow framing cavities, and rim joists are insulated. 
Shower/tub on exterior wall: Insulation exists between showers/tubs and exterior wall. 

Sunrooms: 
   For Zones 4 through 8, the maximum fenestration U-factor shall be 0.50 and the maximum skylight U-factor shall be 0.75.  

New windows and doors separating the sunroom from conditioned space shall meet the building thermal envelope 
requirements. 

Materials Identification and Installation: 
   Materials and equipment are installed in accordance with the manufacturer s installation instructions. 
   Insulation is installed in substantial contact with the surface being insulated and in a manner that achieves the rated R-

value. 
   Materials and equipment are identified so that compliance can be determined. 
   Manufacturer manuals for all installed heating and cooling equipment and service water heating equipment have been 

provided. 
   Insulation R-values, glazing U-factors, and heating and cooling equipment efficiency are clearly marked on the building 

plans or specifications. 

Step 11: If Air Sealing and Insulation are not 

verified via testing, the items listed must be 

verified by Visual Inspection. 
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Duct Insulation: 
  Supply ducts in attics are insulated to a minimum of R-8. All other ducts in unconditioned spaces or outside the building 

envelope are insulated to at least R-6. 

Duct Construction and Testing: 
   Building framing cavities are not used as supply ducts. 
   All joints and seams of air ducts, air handlers, filter boxes, and building cavities used as return ducts are substantially 

airtight by means of tapes, mastics, liquid sealants, gasketing or other approved closure systems. Tapes, mastics, and 
fasteners are rated UL 181A or UL 181B and are labeled according to the duct construction. Metal duct connections with 
equipment and/or fittings are mechanically fastened. Crimp joints for round metal ducts have a contact lap of at least 1 1/2 
inches and are fastened with a minimum of three equally spaced sheet-metal screws. 

Exceptions: 
Joint and seams covered with spray polyurethane foam. 
Where a partially inaccessible duct connection exists, mechanical fasteners can be equally spaced on the exposed 
portion of the joint so as to prevent a hinge effect. 
Continuously welded and locking-type longitudinal joints and seams on ducts operating at less than 2 in. w.g. (500 Pa). 
 
 
 
 
 
 
 

   Duct tightness test has been performed and meets one of the following test criteria: 
Postconstruction leakage to outdoors test: Less than or equal to 323.8 cfm (8 cfm per 100 ft2 of conditioned floor 
area). 
Postconstruction total leakage test (including air handler enclosure): Less than or equal to 485.6 cfm (12 cfm per 100 
ft2 of conditioned floor area) pressure differential of 0.1 inches w.g. 
Rough-in total leakage test with air handler installed: Less than or equal to 242.8 cfm (6 cfm per 100 ft2 of 
conditioned floor area) when tested at a pressure differential of 0.1 inches w.g. 
Rough-in total leakage test without air handler installed: Less than or equal to 161.9 cfm (4 cfm per 100 ft2 of 
conditioned floor area). 

Temperature Controls: 
   At least one programmable thermostat is installed to control the primary heating system and has set-points initialized at 70 

degree F for the heating cycle and 78 degree F for the cooling cycle. 

Heating and Cooling Equipment Sizing: 
   Additional requirements for equipment sizing are included by an inspection for compliance with the International 

Residential Code. 
   For systems serving multiple dwelling units documentation has been submitted demonstrating compliance with 2009 IECC 

Commercial Building Mechanical and/or Service Water Heating (Sections 503 and 504). 

Circulating Service Hot Water Systems: 
   Circulating service hot water pipes are insulated to R-2. 
   Circulating service hot water systems include an automatic or accessible manual switch to turn off the circulating pump 

when the system is not in use. 

Heating and Cooling Piping Insulation: 
   HVAC piping conveying fluids above 105 degrees F or chilled fluids below 55 degrees F are insulated to R-3. 

Swimming Pools: 
   Heated swimming pools have an on/off heater switch. 
   Pool heaters operating on natural gas or LPG have an electronic pilot light. 
   Timer switches on pool heaters and pumps are present. 

Exceptions: 
Where public health standards require continuous pump operation. 
Where pumps operate within solar- and/or waste-heat-recovery systems. 

Note: Duct tightness testing is a new requirement in the 2009 IECC.  Duct 

tightness can be verified with a Postconstruction Test or a Rough-In Test. 
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   Heated swimming pools have a cover on or at the water surface. For pools heated over 90 degrees F (32 degrees C) the 
cover has a minimum insulation value of R-12. 

Exceptions: 
Covers are not required when 60% of the heating energy is from site-recovered energy or solar energy source. 
 

Lighting Requirements: 
   A minimum of 50 percent of the lamps in permanently installed lighting fixtures can be categorized as one of the following: 

Compact fluorescent 
T-8 or smaller diameter linear fluorescent 
40 lumens per watt for lamp wattage <= 15 
50 lumens per watt for lamp wattage > 15 and <= 40 
60 lumens per watt for lamp wattage > 40 

Other Requirements: 
   Snow- and ice-melting systems with energy supplied from the service to a building shall include automatic controls capable 

of shutting off the system when a) the pavement temperature is above 50 degrees F, b) no precipitation is falling, and c) the 
outdoor temperature is above 40 degrees F (a manual shutoff control is also permitted to satisfy requirement c ). 

Certificate: 
   A permanent certificate is provided on or in the electrical distribution panel listing the predominant insulation R-values; 

window U-factors; type and efficiency of space-conditioning and water heating equipment. The certificate does not cover or 
obstruct the visibility of the circuit directory label, service disconnect label or other required labels. 

NOTES TO FIELD: (Building Department Use Only) 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 
 

Note: Lighting is a new requirement in the 2009 IECC. 
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2009 IECC  
Energy Efficiency Certificate 

 
 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Insulation Rating R-Value  

Ceiling / Roof 49.00 
Wall 20.00 
Floor / Foundation 30.00 
Ductwork (unconditioned spaces): _____ 
Glass & Door Rating U-Factor SHGC 
Window 0.35 0.40 
Door 0.50 NA 
Heating & Cooling Equipment Efficiency  

Heating System:____________________ _______ 
Cooling System:____________________ _______ 
Water Heater:_______________________ _______ 

  
Name: Date: 
Comments: 

Step 12: Verify information matches 

compliance report.  Additional 

information may need to be manually 

entered (water heater efficiency, duct 

insulation.  The code requires that only 

the predominant values be listed.  

Where there is more than one value for 

each component the certificate should 

list the value covering the largest area. 
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The following slides offer 2009 IECC compliance guidance for additions, alterations, and sunrooms—as well 
as some tips and screenshots on using REScheck™ for these building projects.

For additions, there are two main compliance options:
1.  Treat the addition as a stand-alone building and ignore the common walls between 

the existing building and the addition. 
2.  Combine the existing building with the addition and bring the whole building up to  

compliance. Compliance can be harder to achieve if the existing building is quite old.

Additions Alterations Sunrooms 2009 IECC

•  REScheckTM determines pass or fail prescriptively for 
each component. 

•  When an addition creates a new common wall, the wall is 
not put into REScheckTM. 

•  When adding a second story: 
–  Additions over existing conditioned space create a common floor 

that is not entered in REScheckTM 

–  Additions over an uninsulated garage create additional floor area 
that must be insulated to code. 
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Introduction

This Course addresses the residential provisions of the 2009 International Energy 
Conservation Code (IECC). Although the International Residential Code (IRC) 
contains general energy provisions, the IECC provides a more specific and flexible 
framework for compliance.  The IECC has been created to work within the Code 
Council family of codes, and should be utilized in conjunction with the IRC and other 
Code Council codes as applicable.

Seminar Goal

The goal of this seminar is for participants to apply the 2009 IECC to increase the 
efficient use of energy in the construction of new residential buildings and alterations 
to existing residential buildings.  This will be accomplished through plan review to 
verify compliance with the code and approved design documents.

Description

The course involves exercises and practice on several energy plan reviews that are 
intended to help the energy plan reviewer to identify those areas to inspect in the 
structure after approval and to ensure compliance with the IECC.

Importance

There are many reasons that the IECC may be considered a good thing.
• For many, simple cost containment is an adequate argument for strong energy 

provisions.  Buildings utilize approximately 70 percent of the fossil fuel in the 
United States, and most people don’t know how much per unit (Btu/therm/cu ft, 
kwh) they’re paying.  But just about every one of them thinks they’re paying too 
much.

• Even those who balk at additional regulation should realize that when a neighbor 
builds an energy hog, the infrastructure for generating and transmitting the 
energy is shared by all.  Energy usage is not a personal matter; one person’s usage 
affects the rates of all.

• For others, sustainability, limiting climate change, and reduction of the carbon 
footprint are important aspects.  Proper application of the Energy Code helps 
towards all of those goals.

• Jobs and employment may be an additional consideration.  The American  
Recovery and Reinvestment Act (ARRA) has specified compliance with the IECC as 
a condition for the receipt of federal grant money.  This is not an unfunded 
mandate; funds for training, job retention and job creation are included.

• Regardless of the reasons above, it’s the law.
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Objectives

Upon completion of this seminar, participants will be better able to
• Describe the purpose, criteria and basis for the plan review and code compliance 

with the 2009 IECC, including
— Plan review authorities and responsibilities
— The collaborative nature of professional plan review

• Explain requirements for construction documents
• Meet plan review documentation and recordkeeping requirements
• Describe the basic terms related to performing an energy plan review
• Determine if the plan needs to comply with the IECC
• Determine if the plan needs to comply with residential or commercial provisions of 

the IECC
• Identify the compliance path for a given set of plans

— R-value,
— U-factor,
— UA and 
— simulated performance.

• Identify and assess the design of building components for code compliance
• Evaluate those circumstances where requirements established in the IRC affect the 

IECC.

In short:
The objective is to make each of you THE EXPERT in your organization when it 
comes to residential energy plan review.

Having the capability to perform energy plan reviews will improve the resume 
and add value as a member of the plan review department.  Each skill mastered 
will add value when it comes to employment and retention decisions.

Explanation of Icons

These events will be identified by the following icons in the margin of this workbook:

This icon directs you to material in your code book. 
This will help you to become familiar with the structure 
of the code book, to locate information, and to identify 
material that has been revised or deleted from the 
previous edition.

This icon explains a procedure, demonstrates proper 
calculations, or provides an example of how to apply 
the code to specific situations.

jfitzsimmons
Rectangle

d3k255
Sticky Note
Unmarked set by d3k255

d3k255
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Accepted set by d3k255
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PREFACE

The principal purpose of the Commentary is to provide a basic volume of knowledge and facts relating to building construction as it
pertains to the regulations set forth in the 2009 International Energy Conservation Code®. The person who is serious about effectively
designing, constructing and regulating buildings and structures will find the Commentary to be a reliable data source and reference to
almost all components of the built environment.

As a follow-up to the International Energy Conservation Code, we offer a companion document, the International Energy Conser-
vation Code Commentary. The basic appeal of the Commentary is thus: it provides in a small package and at reasonable cost thorough
coverage of many issues likely to be dealt with when using the International Energy Conservation Code—and then supplements that
coverage with historical and technical background. Reference lists, information sources and bibliographies are also included.

Throughout all of this, strenuous effort has been made to keep the vast quantity of material accessible and its method of presentation
useful. With a comprehensive yet concise summary of each section, the Commentary provides a convenient reference for regulations
applicable to the construction of buildings and structures. In the chapters that follow, discussions focus on the full meaning and impli-
cations of the code text. Guidelines suggest the most effective method of application and the consequences of not adhering to the code
text. Illustrations are provided to aid understanding; they do not necessarily illustrate the only methods of achieving code compliance.

The format of the Commentary includes the full text of each section, table and figure in the code, followed immediately by the com-
mentary applicable to that text. At the time of printing, the Commentary reflects the most up-to-date text of the 2009 International En-
ergy Conservation Code. Each section’s narrative includes a statement of its objective and intent and usually includes a discussion
about why the requirement commands the conditions set forth. Code text and commentary text are easily distinguished from each
other. All code text is shown as it appears in the International Energy Conservation Code, and all commentary is indented below the
code text and begins with the symbol�.

Readers should note that the Commentary is to be used in conjunction with the International Energy Conservation Code and not as a
substitute for the code. The Commentary is advisory only; the code official alone possesses the authority and responsibility for inter-
preting the code.

Comments and recommendations are encouraged, for through your input, we can improve future editions. Please direct your com-
ments to the Codes and Standards Development Department at the Chicago District Office.
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SECTION 401
GENERAL

401.1 Scope. This chapter applies to residential buildings.

�This chapter covers the “residential” buildings as they

are defined within Chapter 2. A review of the definition

is important because it does not include all buildings

that are classified as “residential” by the International

Building Code® (IBC®). Hotels, motels and other tran-

sient occupancies that are classified as a Group R-1

occupancy by the IBC are not included within the defi-

nition of “Residential” and would therefore need to

comply with the “commercial” provisions that are

found in Chapter 5. Though not specifically mentioned

within the definition, structures that are allowed to

comply with the International Residential Code®

(IRC®) would also be permitted to use Chapter 4 for

compliance. The IRC contains provisions in Chapter

11 of that code that are virtually identical to those found

within Chapter 4 of the code. The IRC, however, does

not contain the performance option that is found within

Section 405. Therefore, if a structure built under the

IRC would want to use the code it would be appropri-

ate to use the residential provisions of Chapter 4 and

not the commercial requirements found within Chapter

5.

Chapter 4 applies to portions of the building thermal

envelope that enclose conditioned space as shown in

Figure 401.1(1). Conditioned space is the area pro-

vided with heating and/or cooling either directly

through a positive heating/cooling supply system such

as registers located in the space, or indirectly through

an opening that allows heated or cooled air to commu-

nicate directly with the space. For example, a walk-in

closet connected to a master bedroom suite may not

contain a positive heating supply through a register,

but it would be conditioned indirectly by the free pas-

sage of heated or cooled air into the space from the

bedroom.

The code through Section 101.5.2 exempts areas

that do not contain conditioned space and are sepa-

rated from the conditioned spaces of the building by

the building envelope from the building thermal enve-

lope requirements. Agood example of this would be an

unconditioned garage or attic space. In the case of a

garage, if the unconditioned garage area is separated

from the conditioned portions of the residence by an

assembly that meets the building thermal envelope cri-

teria (meaning that the wall between them is insu-

lated), the exterior walls of the garage would not need

to be insulated to separate the garage from the exte-

rior climate.

The building thermal envelope consists of the wall,

roof/ceiling and floor assemblies that surround the

conditioned space. Raised floors over a crawl space or

garage or directly exposed to the outside air are con-

sidered to be part of the floor assembly. Walls sur-
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Chapter 4:

Residential Energy Efficiency

General Comments

Chapter 4 contains the energy-efficiency-related re-

quirements for the design and construction of residential

buildings regulated under the code. The applicable por-

tions of the building must comply with the provisions

within this chapter for energy efficiency.

Section 401 contains the scope and application of the

chapter and also regulates a certificate that must be left

with the building. Section 402 contains the insulation

R-value requirements and the window U-factor require-

ments for the building envelope, which includes the

roof/ceiling assembly, wall assembly and floor assembly

as well as fenestration requirements. Section 403 con-

tains the systems requirements for heating and cooling

systems and includes requirements for equipment siz-

ing, duct installation, piping insulation and the require-

ments for controls. Section 404 provides a performance

option that will not only provide an additional means of

demonstrating compliance with the code, but also allows

trade-offs between the various systems. Note that, for

purposes of the code, a residential building is a building

used for residential occupancies R-2, R-3, and R-4 that

is less than four stories in height.

Purpose

This chapter defines requirements for the portions of the

building and building systems that impact energy use in

new residential construction and promotes the effective

use of energy. The provisions within the chapter pro-

mote energy efficiency in the building envelope, the

heating and cooling system and the service water heat-

ing system of the building. Compliance with this chapter

will provide a minimum level of energy efficiency for new

construction. Greater levels of efficiency can be installed

to decrease the energy use of new construction.



rounding a conditioned basement (in addition to sur-

rounding conditioned spaces above grade) are part of

the building envelope. The code defines “Above grade

walls” surrounding conditioned spaces as exterior

walls. This definition includes walls between the condi-

tioned space and unconditioned garage, roof and

basement knee walls, dormer walls, gable end walls,

walls enclosing a mansard roof and basement walls

with an average below grade area that is less than 50

percent of the total basement gross wall area. This

definition would not include walls separating an un-

conditioned garage from the outdoors. The code’s def-

inition of “Exterior walls” would also include basement

walls. The roof/ceiling assembly is the surface where

insulation will be installed, typically on top of the gyp-

sum board [see Figure 401.1(2)].

401.2 Compliance. Projects shall comply with Sections 401,
402.4, 402.5, and 403.1, 403.2.2, 403.2.3, and 403.3 through
403.9 (referred to as the mandatory provisions) and either:

1. Sections 402.1 through 402.3, 403.2.1 and 404.1 (pre-
scriptive); or

2. Section 405 (performance).

�This section allows residential buildings to comply with

either the prescriptive building thermal envelope re-

quirements of Sections 402.1 through 402.3, 403.2.1,

and 404.1 or the performance options that are pro-

vided in Section 405. Under either option, the building

must comply with the “mandatory” requirements that

are found in Sections 401, 402.4, 402.5, 403.1,

403.2.2, 403.2.3 and 403.3. A code user may evaluate

both options and use the one that fits the project best,

as these two differing methods can result in different

requirements. Most requirements are given prescrip-

tively. Two alternative tradeoffs are specified for many

requirements, especially for the building thermal enve-

lope requirements. For requirements specified by

U-factors, an overall UA (U-factor times the area) can

be used to show equivalence. A performance-based

annual energy calculation can also be met by showing

overall energy equivalence.

The majority of the requirements of this chapter are

based upon the climate zone where the project is be-

ing built. The appropriate climate zone can be found in

Chapter 3 of the code. Zones 1 through 7 apply to vari-

ous parts of the continental United States and are de-

fined by county lines. Zones 7 and 8 apply to various

parts of Alaska, and Hawaii is classified as Zone 1.

The climate zones have been divided into marine, dry

and moist to deal with levels of humidity. For more de-

tails and background on the development of the new

climate zones, see the commentary in Chapter 3.

401.3 Certificate. A permanent certificate shall be posted on or
in the electrical distribution panel. The certificate shall not cover
or obstruct the visibility of the circuit directory label, service dis-
connect label or other required labels. The certificate shall be
completed by the builder or registered design professional. The
certificate shall list the predominant R-values of insulation
installed in or on ceiling/roof, walls, foundation (slab, basement
wall, crawlspace wall and/or floor) and ducts outside condi-
tioned spaces; U-factors for fenestration and the solar heat gain
coefficient (SHGC) of fenestration. Where there is more than one
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Figure 401.1(1)
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value for each component, the certificate shall list the value
covering the largest area. The certificate shall list the types and
efficiencies of heating, cooling and service water heating
equipment. Where a gas-fired unvented room heater, electric
furnace, or baseboard electric heater is installed in the resi-
dence, the certificate shall list “gas-fired unvented room
heater,” “electric furnace” or “baseboard electric heater,” as
appropriate. An efficiency shall not be listed for gas-fired
unvented room heaters, electric furnaces or electric baseboard
heaters.

�This section is intended to increase the consumer’s

awareness of the energy-efficiency ratings for the vari-

ous building elements in his or her home. The builder

or registered design professional has to complete the

certificate and place it on or inside the electrical panel

(see Figure 401.3).

The certificate must disclose the building’s R-values,

fenestration U-factors and fenestration solar heat gain

coefficient (SHGC), heating, ventilating and air-condi-

tioning (HVAC) equipment types and efficiencies. The

energy efficiency of a building as a system is a function

of many elements considered as separate parts of the

whole. It is difficult to have a proper identification and

analysis of a building’s energy efficiency once the

building is completed because many of the elements

may not be readily accessible.

This information is also valuable for existing struc-

tures undergoing alterations and additions to help de-

termine the appropriate sizing for the mechanical sys-

tems. This is meant to be a simple certificate that is

easy to read. The certificate does not contain all the in-

formation required for compliance and cannot be sub-

stituted for information on the required construction

documents. Instead, the certificate is meant to provide

the housing owner, occupant or buyer with a sim-

ple-to-understand overview of the home’s energy effi-
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ciency. Where there is a mixture of insulation and/or

fenestration values, the value applying to the largest

area is specified. For example, if most of the wall insu-

lation was R-19, but a limited area bordering the ga-

rage was R-13, the certificate would specify R-19 for

the walls. (In contrast, plans and overall compliance

would need to account for both R-values.)

The code specifies the minimum information on the

certificate, but does not prohibit additional information

being added so long as the required information is

clearly visible. For example, a builder might choose to

list energy-efficiency features beyond those required

by the code.

SECTION 402
BUILDING THERMAL ENVELOPE

402.1 General (Prescriptive).

�The provisions of Section 402 are the detailed require-

ments of the levels of insulation, the performance of

openings (fenestrations) and air-leakage and mois-

ture-control provisions that serve to establish the

building’s energy efficiency. When combined with the

“systems” requirements (Section 403), these two sec-

tions will provide the total package of energy conser-

vation that the code requires.

The term “building thermal envelope” is defined in

Chapter 2 as being “the basement walls, exterior

walls, floor, roof and any other building elements that

enclose conditioned spaces.” Therefore, when com-

bined with the definition of “Conditioned space,” the

code has defined the boundaries of the building that

will be regulated by this section. The building thermal

envelope is a key term and resounding theme used

throughout the energy requirements. It defines what

portions of the building structure bound conditioned

space and are thereby covered by the insulation and

infiltration (air leakage) requirements of the code. The

building thermal envelope includes all building compo-

nents separating conditioned spaces (see commen-

tary, “Conditioned space”) from unconditioned spaces

or outside ambient conditions and through which heat

is transferred. For example, the walls and doors sepa-

rating an unheated garage (unconditioned space)

from a living area (conditioned space) are part of the

building envelope. The walls and doors separating an

unheated garage from the outdoors are not part of the

building thermal envelope. Walls, floors and other

building components separating two conditioned

spaces are not part of the building envelope. For ex-

ample, interior partition walls, the common or party

walls separating dwelling units in multiple-family build-

ings and the wall between a new conditioned addition

and the existing conditioned space are not considered

part of the building envelope.

Unconditioned spaces (areas having no heating or

cooling sources) are considered outside the building

thermal envelope and are exempt from these require-

ments (see Section 101.5.2). A space is conditioned if

it is heated or cooled directly; communicates directly

with a conditioned space; or where a space is indi-

rectly supplied with heating, cooling or both through

uninsulated walls, floors or uninsulated ducts or HVAC

piping. Boundaries that define the building envelope

include the following:

� Building assemblies separating a conditioned

space from outdoor ambient weather conditions.

� Building assemblies separating a conditioned

space from the ground under or around that

space, such as the ground around the perimeter

of a slab or the soil at the exterior of a condi-

tioned basement wall. Note that the code does

not specify requirements for insulating base-

ment floors or underneath slab floors (except at

the perimeter edges).

� Building assemblies separating a conditioned

space from an unconditioned garage, uncondi-

tioned sunroom or similar unheated/cooled

area.

The code specifies requirements for ceiling, wall,

floor, basement wall, slab-edge and crawl space wall

components of the building envelope. In some cases,

it may be unclear how to classify a particular part of a

building. For example, skylight shafts have properties

of a wall assembly but are located in the ceiling as-

sembly. In these situations, a determination needs to

be made and approved by the code official prior to

construction so that the proper level of insulation can

be installed to complete the building thermal enve-

lope. Generally, skylight shafts and other items that

are vertical or at an angle of greater than 60 degrees

(1.1 rad) from the horizontal would typically use the

wall insulation value.

402.1.1 Insulation and fenestration criteria. The building
thermal envelope shall meet the requirements of Table 402.1.1
based on the climate zone specified in Chapter 3.

�This section serves as the basis for the code’s general

insulation and fenestration requirements. Therefore,

this is the first place to determine what the require-

ments for the building thermal envelope will be. There

are specific requirements for certain assemblies and

locations that are addressed in Sections 402.2 and

402.3. Those requirements should be checked and

would be considered the applicable requirements for

those items based on the normal code application that

the specific requirement shall be applicable. This sec-

tion begins by establishing the requirements for the

building thermal envelope by requiring compliance

with the proper component insulation and fenestration

requirements of Table 402.1.1. However, once that

general requirement is established, Sections 402.1.2,

402.1.3 and 402.1.4 will provide three possible means

of showing that the building thermal envelope will com-

ply. Any of the three methods may be used at the dis-

cretion of the designer. The three options and their ad-

vantages are discussed in the commentary with the

subsections. In general, the later subsections will pro-
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This study companion provides practical learning assignments for independent study of the

provisions of the 2009 International Energy Conservation Code® (IECC®). The independent

study format affords a method for the student to complete the study program in an unregulated

time period. Progressing through the workbook, the learner can measure his or her level of

knowledge by using the exercises and quizzes provided for each study session.

The workbook is also valuable for instructor-led programs. In jurisdictional training

sessions, community college classes, vocational training programs and other structured

educational offerings, the study guide and the IECC can be the basis for code instruction.

All study sessions begin with a general learning objective, the specific sections or chapters of

the code under consideration, and a list of questions summarizing the key points of study. Each

session addresses selected topics from the IECC and includes code text, a commentary on the

code provisions, and illustrations representing the provisions under discussion. Quizzes are

provided at the end of each study session. Before beginning the quizzes, the student should

thoroughly review the referenced IECC provisions—particularly the key points.

The workbook is structured so that after every question the student has an opportunity to

record his or her response and the corresponding code reference. The correct answers are

located in the back of the workbook in the answer key.

This study companion was developed by the Britt/Makela Group, Inc. Eric Makela has

provided energy code and conservation support for the building, design and enforcement

community since 1986. He has trained or presented on energy codes in over 22 states with

sessions focused on residential and commercial building energy codes. Eric holds ICC

certifications for both Commercial and Residential Energy Codes Plans Examination.

Questions or comments concerning this workbook are encouraged. Please direct your

comments to ICC at studycompanion@iccsafe.org.
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OBJECTIVE:

REFERENCE:

KEY POINTS:

To obtain an understanding of the residential building thermal envelope prescriptive

insulation requirements.

Sections 401 and 402 (partial), 2009 International Energy Conservation Code

• Which options are available for demonstrating compliance with the Building Thermal

Envelope requirements in the IECC for residential occupancies?

• What energy efficiency information must be included on the certificate that will be posted

at each residence?

• What information is needed to use the “Insulation and Fenestration Requirements by

Component” table (Table 402.1.1)? Where is this information located?

• Can the R-value for ceiling assemblies be reduced when the roof framing allows the

insulation to be installed full height? What is the requirement for vaulted ceilings without

an attic space?

• Do mass walls require the same insulation levels as framed wall systems? Does insulation

placement affect the R-value requirement?

• What is the insulation requirement for steel-framed construction?

• What is a basement wall? How are walkout basements addressed?

• If insulation is placed on all of the crawl space walls, may the crawl space be exposed to

outside air? What are the requirements for crawl spaces and crawl space wall insulation?

• Must all of the fenestration meet or exceed the U-factor requirements? May any

fenestration be exempted?

• Must all of the fenestration meet or exceed the solar heat gain coefficient requirement?

May any fenestration be exempted?

39
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Topic: Compliance Category: Residential Energy Efficiency

Reference: IECC 401.2 Subject: General Requirements

40 2009 IECC Study Companion

The Prescriptive approach is the easiest approach to use, but it is also the most restrictive. The UA

alternative allows trade-offs between insulation levels and glazing efficiencies. The Simulated

Performance Alternative offers the most flexibility.

Code Text:

Discussion and

Commentary:

Projects shall comply with Sections 401, 402.4, 402.5, and 403.1, 403.2.2, 403.2.3, and

403.3 through 403.9 (referred to as the mandatory provisions) and either: 1) Sections 402.1

through 402.3, 403.2.1 and 404.1(prescriptive); or 2) Section 405 (performance).

Chapter 4 provides three methods for demonstrating compliance with the insulation and

glazing requirements of the code. Section 402.1 contains two prescriptive methods of

compliance. The code user can choose to comply with the insulation R-value requirements,

glazing U-factor requirements and SHGC requirements by using Table 402.1.1. The code

user can also choose to perform a prescriptive trade-off approach by calculating the U-factor

of each assembly (e.g., wall assembly, floor assembly, etc.) and multiplying this by the area

(ft2) of the assembly to determine a UA. Table 402.1.3 is provided for this approach. In

addition, the code user can use the Simulated Performance Alternative (Performance)

approach to demonstrate compliance with the IECC. Computer modeling is used to

determine the cost of energy to operate a residence annually. Mandatory requirements must

be met as well, which include air sealing, vapor retarders, duct insulation and duct sealing.



Topic: Certificate Category: Residential Energy Efficiency

Reference: IECC 401.3 Subject: General Requirements

Study Session 3 41

If the residence contains a gas-fired unvented room heater, electric furnace and/or baseboard

electric heater, such information shall be posted on the certificate; however, an efficiency rating shall

not be listed for such equipment.

Code Text:

Discussion and

Commentary:

A permanent certificate shall be posted on or in the electrical distribution panel. The

certificate shall be completed by the builder or registered design professional. The certificate

shall list the predominant R-values of insulation installed in or on ceiling/roof, walls,

foundation (slab, basement wall, crawlspace wall and/or floor) and ducts outside

conditioned spaces; U-factors for fenestration; and the solar heat gain coefficient (SHGC) of

fenestration. Where there is more than one value for each component, the certificate shall list

the value covering the largest area. The certificate shall list the type and efficiency of

heating, cooling and service water heating equipment.

A certificate is required to be posted on or in the electrical panel box that list the levels of

efficiency installed. The label will provide the inspector with the information needed to

determine if the home complies with the IECC and will also provide the homeowner with

information on the levels of efficiency installed in the home.

World's Greatest Energy Company

The following energy efficiency features have been

installed in this house:

Feature Efficiency level

Floor insulation R-19

Wall insulation R-21

Attic/ceiling

insulation R-44

Windows efficiency U-0.35

Window SHGC SHGC-0.35

Duct insulation R-8

Heating system type Forced air, electric

Heating system

efficiency 90% AFUE

Cooling system

type Air cooled condenser

Cooling system

efficiency 13 SEER

Example of energy efficiency certificate



Topic: Prescriptive Approach Category: Residential Energy Efficiency

Reference: IECC 402.1.1, 402.1.2 Subject: Building Thermal Envelope

42 2009 IECC Study Companion

R-values are for insulation only. Insulation R-values can be added to determine the total R-value for

the assembly. For example, a wall system with R-13 installed between studs, and R-5 rigid board

insulation installed over the face of the studs would have a total R-value of R-18.

Code Text:

Discussion and

Commentary:

The building thermal envelope shall meet the requirements of Table 402.1.1 based on the

climate zone specified in Chapter 3. Insulation material used in layers, such as framing

cavity insulation and insulating sheathing, shall be summed to compute the component

R-value. The manufacturer’s settled R-value shall be used for blown insulation. Computed

R-values shall not include an R-value for other building materials or air films.

Table 402.1.1 provides an easy-to-use prescriptive approach that eliminates the need to

determine glass and skylight area. To apply the table, the code user must first determine the

climate zone for the proposed residential occupancy. After the climate zone is determined,

the user can then determine the R-values of the insulation that is required to be installed for

each assembly type. For example, a residence proposed in Climate Zone 3 would need a

minimum wall insulation of R-13 to comply. A minimum insulation R-value of R-30 is

required at the ceiling.



OBJECTIVE:

REFERENCE:

KEY POINTS:

To obtain an understanding of the Mandatory Requirements that apply to all residential

buildings covered under Chapter 4 of the IECC applicable to the building envelope,

mechanical and service water heating system.

Sections 402 (partial) and 403, 2009 International Energy Conservation Code

• Can higher levels of efficiency be traded off from one part of the building for lower levels

in another part of the building?

• Why is air leakage important in residential construction? How does the IECC address air

sealing? What areas of the structure should be sealed to minimize air leakage?

• Which types of sealants should be used to effectively seal the structure?

• What are the requirements for recessed lighting? What are the options for the types that

can be installed?

• How many temperature controls are needed if the building has one heating and cooling

system? What are the requirements for temperature controls for heat pumps?

• What are the minimum duct insulation requirements for ducts in unconditioned space?

What is the minimum duct insulation requirement for ducts located in floor joists?

• What are the duct sealant requirements for all duct systems? Is duct tape approved as a

duct sealant?

• What are the requirements for circulation systems for water heating systems?
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Topic: UA Alternative Category: Residential Energy Efficiency

Reference: IECC 402.1.3 Subject: Building Thermal Envelope

62 2009 IECC Study Companion

As an example, if a frame wall assembly had a calculated U-factor of 0.054 for a proposed building

located in Climate Zone 5, it would still comply with the IECC, even if the proposed insulation

R-value was slightly less than that required in Table 402.1.1. The U-factor alternative allows the

code user to take advantage of the additional insulating qualities of materials, e.g., gypsum board

and structural wall sheathing that are not counted in the R-value Prescriptive Compliance approach.

Code Text:

Discussion and

Commentary:

An assembly with a U-factor equal to or less than that specified in Table 402.1.3 shall be

permitted as an alternative to the R-value in Table 402.1.1.

As an alternative to evaluating the building thermal envelope using the insulation R-values of

the components, a building assembly can also be recognized for prescriptive compliance by

considering the U-factor of the assembly. The proposed assembly U-value must be calculated

using a method consistent with the ASHRAE Handbook of Fundamentals and must include

the thermal bridging effects of framing materials. The proposed U-factor is then compared

with the Equivalent U-factor listed in IECC Table 402.1.3 based on the assembly type and

climate zone.



Topic: Total UA Alternative Category: Residential Energy Efficiency

Reference: IECC 402.1.4 Subject: Building Thermal Envelope

Study Session 4 63

The U-factor of each proposed assembly is multiplied by the net area of each assembly (UA). Each

assembly UA is then added to determine the total UA of the proposed building. The proposed UA is

then compared with a code building UA generated by using the U-factors included in Table 402.1.3.

If the proposed UA is less than or equal to the code building UA, the building complies with the IECC.

Code Text:

Discussion and

Commentary:

If the total building thermal envelope UA (sum of U-factor times assembly area) is less than

or equal to the total UA resulting from using the U-factors in Table 402.1.3 (multiplied by the

same assembly area as in the proposed building), the building shall be considered in

compliance with Table 402.1.1. The UA calculation shall be done using a method consistent

with the ASHRAE Handbook of Fundamentals and shall include the thermal bridging effects

of framing materials. The SHGC requirements shall be met in addition to UA compliance.

The total UA Alternative is used to provide trade-offs between components of the building

that do not comply with the R-values listed in Table 402.1.1 or the U-factors listed in Table

402.1.3 with those are more stringent than required. For example, installed ceiling insulation

that surpasses the code can be traded for a less efficient wall system or a lack of slab-edge

insulation. This approach allows the user to install any level of efficiency that can be

demonstrated to comply, providing more flexibility than the R-value computation approach.

To use this approach, a UA budget must be established, using the areas of the building

assemblies for the proposed house and the U-factor values for each of the assemblies from

Table 402.1.3. The proposed house budget is then calculated using the U-factors of the

proposed assemblies. The building complies if the proposed house UA is less than or equal to

the code house UA.

UA = (Uw � Aw) + (Ug � Ag) + (Ud � Ad) + (Ur � Ar) + (Uf � Af)

Where:

UA = Total heat loss through the building envelope (Btu/h-oF)

Uw = U-factor of opaque wall

Aw = Area of opaque wall

Ug = U-factor of glazing

Ag = Area of glazing

Ud = U-factor of door

Ad = Area of door

Ur = U-factor of roof

Ar = Area of roof

Uf = U-factor of floor

Af = Area of floor

Example (for calculating UA budget and proposed house budget)



Topic: Air Leakage Category: Residential Energy Efficiency

Reference: IECC 402.4.1 Subject: Building Thermal Envelope

64 2009 IECC Study Companion

Infiltration will occur wherever there is a hole or penetration in the building envelope. The IECC is

specific about the primary air leakage paths and ensuring that these are sealed.

Code Text:

Discussion and

Commentary:

The building thermal envelope shall be durably sealed to limit infiltration. The sealing

methods between dissimilar materials shall allow for differential expansion and contraction.

The following shall be caulked, gasketed, weatherstripped or otherwise sealed with an air

barrier material, suitable film or solid material:

1. All joints, seams and penetrations.

2. Site-built windows, doors and skylights.

3. Openings between window and door assemblies and their respective jambs and framing.

4. Utility penetrations.

5. Dropped ceilings or chases adjacent to the thermal envelope.

6. Knee walls.

7. Walls and ceilings separating a garage from conditioned spaces.

8. Behind tubs and showers on exterior walls.

9. Common walls between dwelling units.

10. Attic access openings.

11. Rim joist junction.

12. Other sources of infiltration.

The goal of air leakage controls is to limit infiltration to reduce both heat and moisture flow.

Infiltration is unwanted air leakage into or out of the building. A draft is an example of

infiltration. Infiltration can be a major source of heat loss and increase the energy use in the

building.
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BUILDING TECHNOLOGIES PROGRAM 

 
Instructions for the Residential Building Data Collection Checklist 

2009 International Energy Conservation Code 
 

Please Note: If REScheckTM is used to show compliance, simply use the short inspection checklist 
that REScheckTM generates as part of the compliance report (see the checklist in the previous  
“Jones” case study section). This checklist includes all of the mandatory requirements. If 
REScheckTM is not used, please use the checklist shown in this section (download the up-to-date 
version for your climate zone by clicking the compliance checklists link at 
www.energycodes.gov/arra/compliance_evaluation.stm). 

Find your jurisdiction’s climate zone on the map below, and download the inspection checklist 
that applies in your area. 

Use of these instructions with the residential checklists assumes a general understanding of the 
provisions of the International Energy Conservation Code (2009 IECC) and key concepts and definitions 
applicable to those provisions. Consult the 2009 IECC when in doubt about a particular item in the 
checklist. Each checklist item contains the corresponding 2009 IECC code section(s) for quick reference. 
While most of the code provisions are included in the checklists, there are a few requirements that are 
deemed administrative and/or without significant impact, and these are not included. The checklists were 
originally developed for use in addressing Recovery Act and State Energy Program requirements, both of 
which are focused on saving energy. However, these can be useful inspection tools for all code officials in 
jurisdictions that have adopted the 2009 IECC, noting that slight modifications may be necessary in 
jurisdictions that amended the code prior to adoption. 



Page 2 

The checklists are divided into stages corresponding to traditional building inspection stages. A building 
may require more than one field visit to gather compliance data during each stage of construction. 
Multiple buildings can be used to derive a single building evaluation. This may occur where multiple 
buildings are being simultaneously constructed, with construction in varying stages occurring at the same 
time (e.g., a housing subdivision, condominium or apartment complex, or commercial office park). In 
these cases, the same building must be used for at least one complete inspection stage (i.e., plan review, 
foundation, framing, insulation, or final inspection). Additionally, the buildings must be of the same 
building type.  

Completing the General Information Section. All inputs at the top of the first page of the checklist 
should be completed. Some of these inputs are repeated on the beginning of each construction stage. 
Where a single building is being evaluated for each stage of construction, the duplicate inputs can be 
ignored. Where different buildings are used for completing different stages of construction, the top portion 
of each checklist stage must be completed for each different building evaluated. 

• Compliance Approach: Compliance with the energy code can be demonstrated by the prescriptive, 
trade-off, or performance approach. In evaluating building compliance, the prescriptive approach 
should be assumed unless documentation is obtained from the building department or responsible 
authority demonstrating compliance with either the trade-off or performance approach. The Code 
Value column on the checklist contains the prescriptive requirement which must be met under the 
prescriptive approach. If a trade-off or performance approach is used to demonstrate compliance, the 
buildings may NOT comply with these prescriptive values and yet may still be deemed to comply with 
the code (and therefore should be marked as compliant for the given checklist item) on the basis that 
some other aspect of the building exceeds the code. For example, assume a trade-off approach was 
used and a valid worksheet or software report was submitted showing a compliant building in Climate 
Zone 3 with R-3 basement insulation. In Climate Zone 3, the code’s prescriptive insulation R-value 
requirement for a basement wall is listed as R-5. In this example, the basement insulation should be 
marked as compliant even though it does not meet the prescriptive requirement given on the 
checklist. If the trade-off submission is valid, there will be some other building component that 
exceeds code requirements and offsets the non-compliant basement wall. 

Complies Column. Each checklist item must be selected as compliant (Y), not compliant (N), or not 
applicable (N/A). Some examples of where a checklist item might be considered N/A include pool 
requirements for buildings that do not have a pool, basement requirements for a building that has a slab-
on-grade foundation, or sunroom requirements for buildings that do not have a sunroom. When 
evaluating a renovation or addition, it is also appropriate to select N/A for code provisions that do not 
apply. N/A should not be selected for cases where the code provision cannot be inspected because it has 
been covered or can’t be observed. If necessary, a different building of the same type but in a different 
stage of construction would have to be used to complete a checklist stage in order to inspect these items. 

It should be noted that state or local government may amend the IECC and/or enforcing authorities (code 
officials and inspectors) may have developed localized interpretations of the code that might result in 
minor modifications to code requirements where energy usage is not negatively impacted. As an 
example, the requirement that a certificate identifying the energy-related features of the building be 
placed in the electrical box might be modified to allow its placement elsewhere in the building. In cases 
where these minor alterations are deemed by the evaluator to still meet the intent of the code, the 
checklist item can be marked as compliant with a corresponding comment from the evaluator.  

Verified Values Column. The checklists are used to collect information about the building as well as to 
determine compliance. Provide the observed value (R-value, U-factor, depth of insulation, etc) in the 
Verified Value column. In many cases, you may observe more than one value, in which case all values 
observed should be recorded. For example, windows in the building may have a different U-factor than 
sliding glass doors. How compliance is determined when multiple values are found may vary depending 
on the compliance approach: 
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• Prescriptive Approach – Insulation R-values: All insulation R-values must be equal to or greater than 
the prescriptive code value. Enter all observed R-values into the Verified Value column. If any are 
less than the prescriptive code value, this checklist item is deemed to fail. 

• Prescriptive Approach – Fenestration U-factors and SHGC: Enter all observed U-factors into the 
Verified Value column. If all values are less than or equal to the code value, the checklist item is 
deemed to pass. Alternatively, if the area-weighted average glazing U-factor is less than or equal to 
the prescriptive code value, then the checklist item is deemed to pass. Where multiple U-factors are 
observed, and some are above and some below the code value, it may be necessary to check the 
area-weighted average, which will require glazing areas. The areas, U-factors, and calculations can 
be provided in the Additional Comments area of the checklist or on a separate worksheet. A similar 
approach should be taken for fenestration SHGC. Note that up to 15 ft2 of fenestration can be 
exempted from the prescriptive U-factor and SHGC requirements, and one side-hinged door up to 
24 ft2 can be exempted from the prescriptive door U-factor requirements.  

• Trade-Off and Performance Approaches: Under alternative approaches, the values and areas to be 
verified are those on the compliance documentation. Where multiple values are observed, enter the 
observed R-values, U-factors, and their corresponding areas into the Verified Value column if space 
permits. Where space does not allow this, use the Additional Comments area of the checklist or a 
separate worksheet. 
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KEY 1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3)  

 
Building ID:         Date:         Name of Evaluator(s):         

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         

Subdivision:         Lot #:         Conditioned Floor Area:        ft2 

State:         County:         Jurisdiction:         

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software Used:         Green Building/Above-Code Program?  Yes  No 

Building Type:    1- and 2-Family, Detached:  Single Family  Modular  Townhouse 

  Multifamily:  Apartment  Condominium 

Project Type:  New Building  Existing Building Addition  Existing Building Renovation 

IECC 
Section # Pre-Inspection/Plan Review 

Code 
Value 

Verified 
Value 

Complies

Comments/Assumptions1 Y N N/A

103.2 
[PR1]1 

Construction drawings and 
documentation available. 
Documentation sufficiently 
demonstrates energy code 
compliance. 

          

403.6 
[PR2]2 

HVAC loads calculations: 
Heating system size(s): 
Cooling system size(s): 

  
kBtu:  
kBtu:  

        

 
Additional Comments/Assumptions:                
 

                                                           
*This example checklist is still being refined through pilot studies in several states. Make sure to get the latest checklist for your climate zone at 
www.energycodes.gov/arra/compliance_evaluation.stm 
 
1 Use Comments/Assumptions to document code requirements that pass due to exceptions, and specify the exception. Also use 
Comments/Assumptions to document multiple values observed for a given code requirement, such as multiple equipment efficiencies. 
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General building information only required if different than above  Building ID:         

Date:         Name of Evaluator(s):          

Building Name & Address:         Conditioned Floor Area:          ft2 

Building Contact:  Name:         Phone:         Email:         

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software Used:         Green Building/Above-Code Program?  Yes  No 

IECC 
Section # Foundation Inspection Code Value 

Verified 
Value 

Complies

Comments/Assumptions Y N N/A

402.1.1 
[FO1]1 

Slab edge insulation R-value.  Unheated: 
R-10  
Heated: R-15  

R-  
  UUnnhheeaatteedd  
 HHeeaatteedd 

    

303.2, 
402.2.8 
[FO2]1 

Slab edge insulation Installed 
per manufacturer’s instructions.  

      

402.1.1 
[FO3]1 

Slab edge insulation 
depth/length. 

Heated: 2 ft.  ft.     

402.1.1 
[FO4]1 

Basement wall exterior insulation 
R-value2.  

Continuous: 
R-10 

R-          

303.2 
[FO5]1 

Basement wall exterior insulation 
installed per manufacturer’s 
instructions. 

          

402.2.7 
[FO6]1 

Basement wall exterior insulation 
depth. 

10 ft. or to 
basement floor

 ft.         

402.2.9 
[FO7]1 

Crawl space wall insulation 
R-value.  

Continuous: 
R-10 
Cavity: 
R-13 

 

R-  
 
R-  

        

303.2 
[FO8]1 

Crawl space wall insulation 
installed per manufacturer’s 
instructions. 

          

402.2.9 
[FO9]1 

Crawl space continuous vapor 
retarder installed with joints 
overlapped by 6 inches and 
sealed, and extending at least 6” 
up the stem wall. 

          

303.2.1 
[FO10]2 

Exposed foundation insulation 
protection. 

          

403.8 
[FO11]2 

Snow melt controls.            

 
Additional Comments/Assumptions:                

                                                           
2 Basement insulation is not required in warm-humid locations. 
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General building information only required if different than above  Building ID:         

Date:         Name of Evaluator(s):          

Building Name & Address:         Conditioned Floor Area:          ft2 

Building Contact:  Name:         Phone:         Email:         

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software Used:         Green Building/Above-Code Program?  Yes  No 

IECC  
Section # Framing / Rough-In Inspection 

Code  
Value 

Verified 
Value 

Complies

Comments/Assumptions Y N N/A

402.1.1, 
402.3.4 
[FR1]1 

Door U-factor. 3 U-0.35 U-              

402.1.1,  
402.3.1, 
402.3.3, 402.5 
[FR2]1 

Glazing U-factor (area-weighted 
average). 4 

U-0.35 
(0.48 max)5 

U-              

402.1.1, 
402.3.2, 
402.3.3 
[FR3]1 

Glazing SHGC value, including 
sunrooms (area-weighted 
average). 4 

N/A SHGC: 
 

            

303.1.3 
[FR4]1 

Glazing labeled for U-factor (or 
default values used). 

              

402.1.1,  
402.3.3, 402.5 
[FR5]1 

Skylight U-factor. 4 U-0.6 
(0.75 max)5 

U-              

402.1.1, 
402.3.3 
[FR6]1 

Skylight SHGC value.4 N/A SHGC: 
 

            

303.1.3 
[FR7]1 

Skylights labeled for U-factor (or 
default values used). 

              

402.3.5 
[FR8]1 

Sunroom glazing U-factor. U-0.5 U-              

402.3.5 
[FR9]1 

Sunroom skylight U-factor. U-0.75 U-              

402.1.1 
[FR10]1 

Mass wall exterior insulation R-
value.  

R-56 R-              

303.2 
[FR11]1 

Mass wall exterior insulation 
installed per manufacturer’s 
instructions. 

              

403.2.1 
[FR12]1 

Duct insulation. Attic Supply: 
R-8  
Other: 
R-6  

R-  
 
R-  

            

403.2.2 
[FR13]1 

Duct sealing complies with listed 
sealing methods. 

              

403.2.2 
[FR14]1 

Duct tightness via rough-in test. If 
applicable, verification via post-
construction test should be 
marked N/A. 

Across System: 

6 cfm  
No Air Handler:: 

4 cfm 

 cfm             

403.2.3 
[FR15]1 

Building cavities NOT used for 
supply ducts. 

              

402.4.5 
[FR16]2 

IC-rated recessed lighting fixtures               

                                                           
3 One side-hinged door up to 24 ft2 can be exempted from the prescriptive door U-factor requirements. 
4 Up to 15 ft2 of glazed fenestration, including skylights, may be exempted from U-factor and SHGC requirements under the prescriptive approach. 
5 U-factor mandatory maximum using trade-offs. 
6 If more than ½ the insulation is on the interior, mass wall interior insulation requirement applies (R-10). 
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meet infiltration criteria. 

403.3 
[FR17]2 

HVAC piping insulation.  R-3 R-              

403.4 
[FR18]2 

Circulating hot-water piping 
insulation. 

R-2 R-              

403.5 
[FR19]2 

Dampers Installed on all outdoor 
Intake and exhaust openings. 

              

402.4.4 
[FR20]3 

Glazed fenestration air leakage. 0.3 cfm/ft2  
cfm/ ft2 
 

            

402.4.4 
[FR21]3 

Swinging door air leakage. 0.5 cfm/ft2  
cfm/ ft2 

            

402.4.4 
[FR22]3 

Fenestration and doors labeled for 
air leakage.  

             

 
Additional Comments/Assumptions:                
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General building information only required if different than above  Building ID:         

Date:         Name of Evaluator(s):          

Building Name & Address:         Conditioned Floor Area:        ft2 

Building Contact:  Name:         Phone:         Email:         

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software Used:         Green Building/Above-Code Program?  Yes  No 

IECC  
Section # Insulation Inspection 

Code 
Value 

Verified 
Value 

Complies

Comments/Assumptions Y N N/A 

402.1.1, 
402.2.5, 
402.2.6 
[IN1]1 

Floor insulation R-value. Wood: 
R-19 
Steel:

7
 

See footnote 

R-  
  WWoooodd  
  SStteeeell 

            

303.2 
[IN2]1 

Floor insulation installed per 
manufacturer’s instructions, and in 
substantial contact with the subfloor. 

              

402.1.1 
402.2.5 
402.2.4 
[IN3]1 

Wall insulation R-value. Wood:  
R-13  
Mass: 

8 
R-10 
Steel:9 
See footnote

R-  
  WWoooodd  
  MMaassss  
  SStteeeell 

            

303.2 
[IN4]1 

Wall insulation installed per 
manufacturer’s instructions. 

              

402.1.1 
[IN5]1 

Basement wall interior insulation R-
value.  

Continuous:
R-10  
Cavity: 
R-13 

 

R-  
 
R-  

            

303.2 
[IN6]1 

Basement wall interior insulation 
installed per manufacturer’s 
Instructions. 

              

402.2.7 
[IN7]1 

Basement wall interior insulation 
depth. 

10 ft or to 
basement 
floor 

 ft             

402.2.11 
[IN8]1 

Sunroom wall insulation R-value.  R-13 R-              

303.2 
[IN9]1 

Sunroom wall insulation installed per 
manufacturer’s Instructions. 

              

402.2.11 
[IN10]1 

Sunroom ceiling insulation R-value. R-19 R-              

303.2  
[IN11]1 

Sunroom ceiling insulation installed 
per manufacturer’s instructions. 

              

402.4.2, 
402.4.2.1 
[IN12]1 

Air sealing complies with sealing 
requirements via blower door test. If 
applicable, verification via visual 
inspection should be marked N/A. 

ACH 50 ≤ 7 ACH 50 = 
 

            

303.1 
[IN13]2 

All installed insulation labeled or 
installed R-value provided. 

             

402.4.1, 
402.4.2 
[IN14]3 

Air sealing of all openings and 
penetrations via visual inspection: 
 Site-built fenestration 
 Window/door openings 
 Utility penetrations 
 Attic access openings 
If applicable, verification via blower 

             

                                                           
7 Floor steel frame equivalent: R-19+R-6 in 2x6 or R-19+R-12 in 2x8 or 2x10 
8 If more than ½ the insulation is on the exterior, mass wall exterior insulation requirement applies (R-5). 
9 Wall steel frame equivalent: R-13+R-5; R-15+R-4; R-21+R-3; R-0+R-10 
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door should be marked N/A. 

402.4.1, 
402.4.2 
[IN15]3 

Air sealing of all envelope joints and 
seams via visual inspection: 
 Dropped ceilings 
 Knee walls 
 Assemblies separating garage 
 Tubs and showers 
 Common walls between units 
 Rim joist junctions 
If applicable, verification via blower 
door should be marked N/A. 

             

402.4.1, 
402.4.2 
[IN16]3 

Air sealing of all other sources of 
infiltration, including air barrier, via 
visual inspection. If applicable, 
verification via blower door should 
be marked N/A. 

             

 
Additional Comments/Assumptions:                
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General building information only required if different than above  Building ID:         

Date:         Name of Evaluator(s):          

Building Name & Address:         Conditioned Floor Area:          ft2 

Building Contact:  Name:         Phone:         Email:         

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software Used:         Green Building/Above-Code Program?  Yes  No 

IECC  
Section # Final Inspection Provisions Code Value 

Verified 
Value 

Complied

Comments/Assumptions Y N N/A 

402.1.1, 
402.2.1, 
402.2.2 
[FI1]1 

Ceiling insulation R-value.  Wood:  
R-3810 
Steel Truss

11 
Steel Joist: 
R-49

R-  
  WWoooodd  
  SStteeeell 

            

303.1.1.1, 
303.2 
[FI2]1 

Ceiling insulation installed per 
manufacturer’s instructions. 
Blown insulation marked every 
300 ft2. 

              

402.2.3 
[FI3]1 

Attic access hatch and door 
insulation. 

R-38 R-              

403.2.2 
[FI4]1 

Duct tightness via post-
construction test. If applicable, 
verification via rough-in test 
should be marked N/A. 

To Outdoors: 

8 cfm  
Across System: 

12 cfm  

 cfm             

403.6 
[FI5]1 

Heating and cooling equipment 
type and capacity as per plans. 

              

404.1 
[FI6]1 

Lighting - 50% of lamps are high 
efficacy. 

              

401.3 
[FI7]2 

Certificate posted.               

402.4.3 
[FI8]2 

Wood burning fireplace - 
gasketed doors and outdoor air 
for combustion. 

             

403.1.1 
[FI9]2 

Programmable thermostats 
installed on forced air furnaces. 

             

403..1.2 
[FI10]2 

Heat pump thermostat installed 
on heat pumps. 

             

403.4 
[FI11]2 

Circulating service hot water 
systems have automatic or 
accessible manual controls.  

              

403.9 
[FI12]2 

Pool heaters, covers, and 
automatic or accessible manual 
controls. 

             

 
Additional Comments/Assumptions:                
 
 
 
 
 
 
 
 
 
KEY 1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3)   

                                                           
10 R-30 if insulation is not compressed at eaves. R-30 may be used for 500 ft2 or 20% (whichever is less) where sufficient space is not available. 
11 Steel truss equivalent: R-49; R-38+R-3. 
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Introduction

This course addresses numerous provisions in the 2009 International Energy 
Conservation Code® (IECC®) where the code contains requirements applicable to 
construction and inspection of residential construction, but that are not regulated 
specifically by the International Residential Code® (IRC®).  The course is intended to 
help the building inspector or builder identify those areas to inspect on the site that 
were approved in the review and ensure compliance with the IECC.

Upon completion of the course, students will be able to apply provisions of the 2009 
IECC specifically related to the proper construction and inspection of residential 
construction.

Seminar Goal

The goal of this seminar is for participants to apply the 2009 IECC to increase the 
efficient use of energy in the construction of new residential buildings and alterations 
to existing residential buildings.  This will be accomplished through field inspection of 
the approved design to verify compliance with the code and approved design 
documents.

Description

This course provides an outline of basic requirements related to residential 
construction, in order that the building official understands the fundamentals for the 
IECC. However, the fundamental rule that should never be forgotten is:

Code compliance for field inspection equals compliance with the approved drawings and 
specifications.

That is to say that the inspector’s responsibility is to check for compliance with the 
approved drawings and specifications. Any variations from the drawings or 
specifications must be dealt with by the responsible design professional making 
appropriate changes and subsequent approval by the building official.
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Objectives

Upon completion of this seminar, participants will be better able to:
• Explain authorities and responsibilities of the building official regarding an energy 

inspection.
• Describe the purpose, criteria and basis for the inspection and code compliance 

with the 2009 IECC.
• Describe the basic terms related to performing an energy inspection.
• Determine code compliance by using a plan review record to verify construction is 

executed according to approved plans. 
• Locate general topics in the 2009 IECC. 
• Locate applicable tables in the 2009 IECC for specific situations. 
• Utilize the completed plan review record for the project to perform field 

inspections. 
• Determine if the constructed building complies with the approved design 

documents and the code.
• Identify borderline scenarios as compliant or noncompliant.
• Identify essential code components of energy-efficient building thermal 

envelopes, energy-efficient mechanical design principles and electrical power and 
lighting system in the field.  
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Training Seminars
2009 IECC Update
“This seminar introduces participants 
to the major changes from the 2006 
IECC to the 2009 IECC. Participants will 
discuss the changes, reasons for the 
changes, and take part in knowledge 
review activities. Information presented 
will allow participants to apply these 
new code requirements to design, plan 
review, and/or inspection. This seminar 
emphasizes the increase in energy 
efficiency improvements.”
2009 IECC Fundamentals
Residential Provisions for Builders
Residential Provisions for Designers

2009 IECC Performing 
Residential Energy Plan Reviews
Residential Energy Inspections

Online Certification  
Practice Course

2009 IECC Residential Energy 
Inspector/Plan Examiner Certification 
Exam Practice Course

Online CEU
2009 IECC Residential Energy Plans 
Examiner Online Renewal Update

Find more at 
www.iccsafe.org or 1-800-786-4452

Press “play” on the codes training you need most: find webcasts, 
videos, self-paced training courses, and more resources for residential 
code officials on www.energycodes.gov/becu
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BUILDING TECHNOLOGIES PROGRAM 

Building Energy Codes 

DRAFT 
RESIDENTIAL CODES 

Examples of Frequently Asked  
Questions (FAQs).  

See www.energycodes.gov/help/faqs.stm for the complete list. 

 
Q: What code do I need to comply with?  

A: Visit the BECP Status of State Codes page at 
www.energycodes.gov to find out which energy code 
your state has adopted, most often a version of the 
International Code Council’s International Energy 
Conservation Code (IECC) or a close variation. 
However, local jurisdictions and municipalities 
sometimes have codes in place other than the state 
adopted code. 

Q: How do I create an energy code compliance 
report to get my building permit?  
A: Download REScheckTM software at no charge, or 

simply launch the REScheck-WebTM (both are 
available at www.energycodes.gov/software.stm). You 
will fill out forms with information about your project, 
such as square footage of the floors, walls, and 
ceilings, insulation levels, information about your 
windows and heating and cooling system. The menu-
driven software will show you when the building has 
complied with the energy code. At that point, owners 
can print out the reports to submit for the building 
permit. 

Q: Where can I get a copy of the energy code?  
A: Copies of the IECC can be purchased from the ICC 

website (www.iccsafe.org). With new DOE funding, 
the 2009 IECC is now available in an electronic  
version for free at 
http://www.iccsafe.org/store/pages/doeregistration.aspx.  

Q: What are the minimum insulation and window 
requirements for my building? 
A: Minimum insulation levels and window requirements 

depend on your climate zone. You will need the 
information from Table 402.1.1, unless you have a 
steel framed building, in which case you need Table 
402.2.5. There are several ways to get this information:  

 Call, or stop by, your local building department. 
 Obtain a copy of the code book. 
 Submit your question to BECP Technical 

Support (techsupport@becp.pnl.gov). Please 
include your state and local jurisdiction so we can 
determine your climate zone. 

Q: What do I need to know about duct testing? 
A: Beginning with the 2009 IECC, if any of the ducts and 

air handler are OUTSIDE the conditioned space (e.g., 
in the garage, crawlspace, attic, etc.), the duct 
tightness must be verified with a duct leakage test. See 
BECP’s online Duct Testing Frequently Asked 
Questions (also printed below), Duct Testing in 
New Residential Construction - Code Notes, and 
Section 403.2.2 of the IECC for more information. 

Q: Am I required to test for air leakage? 
A: Yes, as of the 2009 IECC you are required to test for 

air leakage. There are two options: the testing option 
(blower door method) or the visual inspection option. 
See the 2009 IECC, section 402.4.2.2. Visual 
Inspection Option. It refers to Table 402.4.2, which 
includes a checklist to be used, as applicable.  

Q: Where do I find out information about tax 
credits? 
A: The ENERGY STAR® website (www.energystar.gov) 

 has information on the tax credits, as does the Tax 
Incentives Assistance Project (TIAP) website 
(www.energytaxincentives.org).   

Q: What are insulation requirements between 
conditioned and unconditioned spaces under 
the 2009 IECC? 
A: When insulating the basement, does the 8" concrete 

wall that separates the basement and garage need to 
have a minimum of an R10 insulation value? 

 Interior walls that separate conditioned from 
unconditioned space are treated the same as an 
exterior wall that separates outside from the 
conditioned building thermal envelope, and must 
meet the same energy provisions. Therefore a 
below-grade wall that separates the basement 
from the garage would need to meet the same 
provisions and insulation levels based on the 
climate zone. 

Q: What does the IECC say about ducts in 
conditioned crawlspaces? 
A: The 2006 IECC: ducts or portions of ducts  

located completely within the building envelope  
(i.e. conditioned crawl space) are exempt from  
having to be insulated; however, they still must be 
sealed properly. 
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REScheck™-specific FAQs 

Q: Can I use REScheck™ in my state? 
A: REScheck™ can be used in most states and local 

jurisdictions. Please see the States that can use 
REScheck™ for Compliance page on 
www.energycodes.gov. 

Q: What is a trade-off approach, and can I still use 
it with the 2009 IECC?  
A: A trade-off approach allows you to trade enhanced 

energy efficiency in one component against decreased 
energy efficiency in another component. For example, 
under the 2006 IECC, you can trade off insulation and 
glazing efficiency against heating and cooling system 
efficiency. The 2009 IECC only allows you to trade off 
levels of insulation and glazing efficiency. For example, 
trade decreased wall efficiency (lower R-value) for 
increased window efficiency (lower U-factor), or 
increase the roof insulation and reduce or eliminate 
slab-edge insulation. Typically, this method is less 
restrictive than prescriptive approaches because 
components that exceed the requirements can 
compensate for those that do not meet the code. 

Q: How do I show compliance for mass walls?  
A: You can use REScheck™ software, specifying the type 

of wall. Performance software may best reflect the 
thermal heat capacities of mass walls (see What is a 
performance approach?). 

Q: How do I show compliance for log walls? 
A: You can use REScheck™ software, specifying the type 

of wall. Performance software may best reflect the 
thermal heat capacities of mass walls (see What is a 
performance approach?). 

 

 

 

 

 

Q: What is a performance approach? 
 A: A performance approach (also known as a systems 

performance approach) allows you to compare your 
proposed design to a baseline or reference design and 
demonstrate that the proposed design is at least as 
efficient as the baseline in terms of annual energy use. 
This approach allows greater flexibility but requires 
considerably more effort. A performance approach is 
often necessary to obtain credit for special features, 
such as passive solar design, photovoltaic cells, 
thermal energy storage, and fuel cells. This approach 
requires an annual energy analysis for the proposed 
design and the reference design. We do not offer 
residential software products at this time to comply 
using this approach, but future versions of the 
REScheck™ software will include the DOE-2 energy 
analysis engine to perform the necessary calculations 
needed to determine compliance. For the 2009 IECC, 
REScheck™ does allow for a simulated performance 
approach—please see the software for more details. 
Samples of software available for the performance 
approach are listed in the Building Energy Software 
Tools Directory on the Building Technologies 
Program website (www.eere.energy.gov/buildings). 

Q: How do I show compliance with additions or 
alterations?  
A: One of the keys to showing compliance for additions 

and alterations is to remember that you are only 
considering the new space, or the new walls, etc. You 
have the option of showing compliance for the entire 
space, but this is not necessary or typical. Using 
REScheck™, you will indicate “addition” or “alteration” 
on the project information tab, and need to enter the 
following information, as it applies to your project:  

 Ceiling – gross area (ft2) and insulation R-value 
of new ceiling,  

 Exterior walls – gross area (ft2) of new exterior 
walls and insulation R-value (the existing exterior 
wall(s) that will become interior wall(s) once the 
addition is built are to be considered interior walls 
and should not be entered as part of the addition 
wall area).  

 Windows/Doors – gross area (ft2) of windows 
and/or doors with U-factor from NFRC label  
or default table in the help section REScheck™.  

 Floor – gross area (ft2) of addition and  
insulation R-value. If the floor is a slab, the  
length of the exterior slab edge should be 
entered in linear feet.  

Performance software 
may best reflect the 
thermal heat capacities of 
mass walls (see What is a 
performance approach?). 
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Q: How do I show compliance for my basement? 
A: I have a solid concrete wall as the exterior basement 

wall that goes up from the footing to midway up the first 
floor. I have a 2x6 stud wall framed on the inside of this 
wall with insulation. How do I report this on the 
software?  

 Enter your basement wall as solid concrete, 
square footage, height, height below grade, 
depth of insulation. Then enter your insulation  
R-value as cavity. The software will calculate the 
wall according to the amount of cavity insulation 
is shown and consider it as a furred out wall. 

Duct Testing Frequently Asked 
Questions 

Q: How do I test for duct leakage? 
A: The most common method for testing ducts for air 

leakage is to use a fan to pressurize the duct system 
and measure leakage. This is commonly referred to as 
the duct blaster method. Additional methods include 
the blower door subtraction method and DeltaQ 
testing. 

Duct blaster method – A duct blaster combines a 
small calibrated fan and a pressure gauge to 
pressurize a house’s duct system and measure air 
leakage from the ductwork. The fan is directly 
connected to the duct system, usually at a central 
return or at the air handler cabinet. The rest of the 
registers and grills are temporarily taped off and duct 
air tightness is measured by either pressurizing or 
depressurizing the duct system and measuring the fan 
flow at specific duct pressure levels. The duct blaster 
can quickly and accurately measure duct leakage rates 
of between about 20 and 1500 CFM.  

 Duct blaster tests can be performed on new homes 
before drywall is installed, making duct sealing easier. 
The drawback of this method is that it only measures 
total duct leakage and cannot separate leaks to the 
outside of the building from less wasteful (though still 
undesirable) leaks to inside the building conditioned 
spaces. 

 For step-by-step breakdowns of various testing 
options, see California’s duct testing procedures at 
www.energy.ca.gov/title24/2005standards/ 
residential_acm/2005_RES_ACM_APP_RC.PDF.  

Blower door subtraction method – The "blower door" 
test is a pressurization test similar to the duct blaster, 
but it tests the entire building envelope rather than just 
the duct system. The fan equipment is typically 
installed in a door opening in the building, which 
explains the name "blower door." This test should only 

be done after the entire house construction is 
completed. The blower door test is valuable as it 
measures all leakage out of a building, including 
ceilings, walls, windows, and foundations in addition to 
leaks from ducts.  

 The blower door can be used to estimate leakage from 
just the ducts by what is known as the subtraction 
method. First, the total leakage out the house (which 
includes leaks in the ducts) is measured at a certain air 
pressure. Then the same test is performed with all the 
ducts' registers sealed off so the leakage out the house 
excludes the duct system. Subtracting the leakage of 
the second test from the first test gives an estimate of 
the leakage to the outside of the building from the 
ducts only.  

 See Southface’s factsheet at 
www.southface.org/web/resources&services/ 
publications/factsheets/22blowdoor.pdf  for more 
information on blower door and duct blaster testing. 

DeltaQ testing –The Delta Q test is a recently 
developed test that also utilizes the blower door to 
measure duct leaks to the outdoors, but with a more 
sophisticated set of tests with the air handler fan on 
and off. The Delta Q test is capable of measuring duct 
leaks at the actual system operating pressure and 
measuring leaks from supply ducts and return ducts 
separately. One additional advantage of the Delta Q 
test is that registers do not need to be sealed.  

Another great resource on the Web is Washington 
State University Extension Energy Program’s video on 
duct sealing: http://vimeo.com/8129040.  

Q: Who can do the testing? 
A: For the most common methods, a variety of people can 

conduct the testing, including the building’s HVAC 
subcontractor, the primary builder, or a third-party. The 
tester should have experience or training in operating 
the pressure testing equipment and performing the 
test. Testing immediately after the ducts are put in 
while the installers are still at the site has the 
advantage of allowing leaks to be sealed right then if 
the leakage rate exceeds the code limit.  



BUILDING TECHNOLOGIES PROGRAM

Code Notes
Duct Testing in New Residential Construction 
(Located at: www.energycodes.gov/help/notes.stm)

[2009 IECC]

Background

Many studies have shown that visual inspection of duct seals  

in residences is not enough. Code now requires a pressure test. 

Pressure testing ducts as required by the 2009 IECC is far superior 

to visual inspection and will definitively confirm that duct leakage 

is kept to a low level. Building Energy Codes Program experts 

estimate that pressure testing ducts in new residential construction 

will reduce energy consumption in new homes by up to 10% on 

average and potentially much more in some homes.

Please note: If all ductwork is located within conditioned space, 

duct testing is not required.
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Code Citations*

IECC 2009, 403.2.2 Sealing

Requires that all ducts, air handlers, filter 
boxes, and building cavities used as ducts 
be sealed. Joints and seams shall comply 
with Section M1601.4.1 of the International 
Residential Code. Duct tightness shall be 
verified by either a post-construction test or 
rough-in test.

Requirements
Section 403.2.2 of the 2009 IECC 
states that the sealing of ducts must be 
verified by a duct pressure test. This test 
involves using a fan to force air into 
the duct system and measuring how 
much air leaks out through cracks and 
holes (the registers are taped closed 
for the test). A duct pressure test is not 
required if the air handler and all ducts 
are located inside the building thermal 
envelope. The requirements for how to 
seal ducts are given in Section M1601.3 
of the International Residential Code, 
and apply regardless of the location of 
the ducts.

The code allows considerable flexibility 
in the required test. It can be conducted 
by anyone, including the installer or 
a third party. It can be done either 
after rough-in of the ducts or at the 
completion of construction (i.e., after 
drywall has been installed and finished). 
There are separate requirements for 
testing at rough-in, depending on 
whether the air handler has been 
installed at the time of the test. The 
post-construction test can measure 
either the “total leakage” of the ducts or 
the “leakage to outdoors” (the fraction 
of the total that leaks outside the 
conditioned space).

The allowable leakage rates are 
expressed in terms of airflow (cubic 
feet per minute or CFM) per 100 ft² 
of conditioned floor area, when duct 
registers or boots are taped/sealed and 
the duct system is pressurized to 25 
Pascals (0.1 inches w.c.). Maximum 
leakage rates for the various testing 
options are as follows:

Testing Option

Maximum  
CFM per 100 ft² 

@25 Pascals
At rough-in, 
air handler not 
installed

4

At rough-in, air 
handler installed

6

Post-construction, 
leakage to 
outdoors

8

Post-construction, 
total leakage

12

The drawbacks of rough-in testing 
include less accuracy as leaks in the 
boot assembly cannot be fully measured 
because drywall is not yet installed. 
Also, it is only possible to measure total 
leakage whereas leakage specifically to 
the outdoors can be measured when the 
house is completed.

Plan Review
No action is required at plan review.

Field Inspection
The builder shall provide data 
confirming that leakage rates are equal 
to or less than the rates specified in 
Section 403.2.2 of the IECC 2009. 
Testing is not required if all ducts and 
the air handler are inside the building 
thermal envelope. Code officials shall 
perform a visual inspection of ducts to 
confirm proper sealing in all buildings.

*Copyright, 2009, International Code Council, Inc. Falls Church, Virginia. All rights reserved. 2009 International Energy Conservation Code.

For More Information
For more information, please see 
the Duct Testing Frequently Asked 
Questions (resourcecenter.pnl.
gov/cocoon/morf/ResourceCenter/
article/1696) article.

For information on why duct testing 
is important, see PG&E’s Tech Brief 
at www.pge.com/includes/docs/pdfs/
mybusiness/energysavingsrebates/
rebatesincentives/duct_testing.pdf.

For information on efficient duct 
systems see the ENERGY STAR® 
write up at www.energystar.gov/
ia/new_homes/features/
DuctSystems_062906.pdf.

EERE Information Center 
1-877-EERE-INFO (1-877-337-3463) 
eere.energy.gov/informationcenter

PNNL-SA-67476  •  July 2010

Printed with a renewable-source ink on paper containing at least 
50% wastepaper, including 10% post-consumer waste.

www.energycodes.gov
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http://www.energystar.gov/ ia/new_homes/features/DuctSystems_062906.pdf
http://www.energystar.gov/ ia/new_homes/features/DuctSystems_062906.pdf
http://www.energystar.gov/ ia/new_homes/features/DuctSystems_062906.pdf
http://eere.energy.gov/informationcenter
http://www.energycodes.gov
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Code Notes
High-efficacy lighting in new homes 
(Located at: http://resourcecenter.pnl.gov/cocoon/ 
morf/ResourceCenter/article//1695)

[2009 IECC and 2009 IRC]

Background

Lighting consumes more than 10% of electric energy used 

in homes, presenting a substantial opportunity for lowering 

residential energy consumption. The International Code Council 

(ICC) recently passed a code change that will appear in the 

2009 International Energy Conservation Code (IECC) and the 

International Residential Code (IRC) requiring that half of the 

permanent lighting in a new home have high-efficacy lamps.

Lighting consumes more than 10% 
of electric energy used in homes, 
presenting a substantial opportunity for 
lowering residential energy consumption.



BUILDING TECHNOLOGIES PROGRAM

Code Citations*

IECC 2009, Section 404.1 Lighting 
equipment

A minimum of 50 percent of the lamps in 
permanently installed lighting fixtures shall 
be high-efficacy lamps.

IECC 2009, Section 202 General Definitions

High-Efficacy Lamps sets the criteria.

IRC 2009, Section N1104.1 Lighting 
Equipment

A minimum of 50 percent of the lamps in 
permanently installed lighting fixtures shall 
be high-efficacy lamps.

IRC 2009, Section R202 General Definitions

High-Efficacy Lamps sets the criteria.

Requirements
Section 404.1 of the 2009 IECC and 
Section N1104.1 of the 2009 IRC 
state that a minimum of 50 percent 
of the lamps in permanently installed 
lighting fixtures shall be high-efficacy 
lamps. ICC defines high efficacy as: 
60 lumens/W for lamps over 40W; 
50 lumens/W for lamps over 15W to 
40W; 40 lumens/W for lamps 15W  
or less.

High-Efficacy Lamps

Lamp Efficiency
≤15W 40 lumens/W
>15W-40W 50 lumens/W
>40W 60 lumens/W

These efficacy minimums are above the 
level of current incandescent products. 
However, many compact fluorescent 
lamps, all T-8 or smaller diameter linear 
fluorescent lamps, and most metal 
halide lamps meet these requirements. 
A “lamp” is simply the light bulb or 
tube itself; it is not the fixture. So a 
chandelier is one fixture but may have 
many lamps.

The count is based on the number of 
lamps and includes both pin-based 
fixtures (fluorescent tubes and pin-
based compacts) and standard screw-
base fixtures. The provision applies 
to indoor spaces and outdoor facades 
of all residential buildings, including 
accessory structures and garages. The 
code permits up to 50% of the lamps 
to be of a standard efficacy, providing 
flexibility to allow lighting for certain 
applications that cannot be met with 
high-efficacy lamps.

Benefits
Compact fluorescent lamps (CFLs) 
have become more available and have 
dropped in price. A 60-watt replacement 
CFL can be purchased for about $1.50 
per lamp. CFLs use about 80% less 
energy than standard incandescent 

lighting and last 6 to 10 times longer. At 
$1.50 per lamp with electricity at 9 cents 
per kwh, the payback time is less than 
two years, assuming that each light is on 
a half hour each day.

CFLs offer versatile lighting 
solutions
CFLs are available in a variety of 
shapes and sizes so they can be used in 
most areas of the home where standard 
incandescent lamps would be used. 
Their longer life makes them ideal 
for high ceilings and other hard-to-
reach spots. Reflector CFLs are now 
available for recessed downlighting; 
the best models have passed Elevated 
Temperature Life Testing, lasting over 
6,000 hours without failure (see  
www.pnl.gov/rlamps ).

Energy-efficient chandeliers
While incandescent lamps have 
traditionally been used in chandeliers 
because of their ability to dim and their 
small size possibilities, dimmable high-
efficacy CFLs designed for candelabra-
sized sockets and other specialty 
applications are also readily available.

For more information on lighting, see 
the ENERGY STAR®  web page.

Plan Review
Verify that 50% of all lamps will be 
high-efficacy according to the count of 
lamps as shown on the plans. Confirm 
each lamp type’s efficacy by requiring 
manufacturer’s or independent test data 
for each lamp type indicating its efficacy 
rating. If the manufacturer or product 
packaging has only separate ratings for 
lumen output and wattage, simply divide 
the lumen rating by the wattage to get 
lumens per watt.

*Copyright, 2009, International Code Council, Inc. Falls Church, Virginia. All rights reserved. 2009 International Energy Conservation Code.

Field Inspection
Inspect representative CFL lamps, linear 
fluorescents, and other lamps to ensure 
that at least 50% of all lamps are high-
efficacy by comparing the installed lamp 
make/model number to the ones on the 
approved plans. Non-specified lamps 
should have efficacy rating information 
supplied at inspection.

EERE Information Center 
1-877-EERE-INFO (1-877-337-3463) 
eere.energy.gov/informationcenter

PNNL-SA-67394  •  September 2010

Printed with a renewable-source ink on paper containing at least 
50% wastepaper, including 10% post-consumer waste.

www.energycodes.gov



What’s in it FOR ME?

DOE’s Building Energy Codes Program 
(www.energycodes.gov) and ICC (www.iccsafe.org) 
offer many resources for commercial code 
of�cials. Examples in this section include:

An introduction to commercial 
compliance approaches and their 
corresponding tools

Help with plan review: DOE’s Case 
Study and Quick Reference Guide with 
sample COMcheckTM compliance 
certi�cates; excerpts from ICC’s 2009 
IECC Code and Commentary and 2009 
IECC Study Companion.

Help with inspections: DOE’s new 2009 
IECC and ASHRAE Standard 90.1-2007 
commercial inspection checklists; ICC’s 
Energy Inspector’s Guide

Commercial Training and Support: 
examples and where to go for more

COMMERCIAL
Compliance



COMMERCIAL COMPLIANCE:  
Approaches and Tools 

BUILDING TECHNOLOGIES PROGRAM

APPROACH DESCRIPTION COMPLIANCE TOOL(S)

Prescriptive 
Packages 
Approach

For the building envelope, a prescriptive packages 
approach would list the minimum R-value or maximum 
U-factor requirements for each building component, such 
as windows, walls, and roofs. For lighting systems, a 
prescriptive approach would simply list the allowable watts 
per square foot for various building types. For mechanical 
systems and equipment, a prescriptive approach would 
list the minimum required equipment efficiencies. This 
approach is quick and easy to use, but some may find the 
approach somewhat restrictive because the requirements 
typically are based on worst-case assumptions, and all 
requirements must be met exactly as specified.

Standard 90.1-2007 and the 2009 IECC 
contain information tables that can be 
applied directly to demonstrate compliance 
with the prescriptive approach.

Trade-off  
Approach

A trade-off approach allows you to trade enhanced 
energy efficiency in one component against decreased 
energy efficiency in another component. These trade-offs 
typically occur within major building systems: envelope, 
lighting, or mechanical. You can, for example, trade 
decreased wall efficiency (lower R-value) for increased 
window efficiency (lower U-factor), or increase the roof 
insulation and reduce or eliminate slab-edge insulation. 
For lighting systems, the trade-off typically would occur 
between proposed lighting fixture wattages in various 
spaces within a building. The only trade-off allowed for 
mechanical systems and equipment is found in Chapter 8 
of the IECC. You may trade off higher cooling equipment 
efficiency against a requirement for an economizer. The 
trade-off approach is less restrictive than the prescriptive 
approach because you describe the actual building 
design in the trade-off approach and may adjust individual 
component requirements.

COMcheck™, BECP’s free-of-
charge compliance software, automates 
this approach. Through inputs of a building 
project’s features, a user can easily 
generate and print compliance certificates 
for each major building system. To 
download COMcheck™ or begin using 
COMcheck-Web™, please visit: 
www.energycodes.gov/software.stm

Commercial buildings must demonstrate compliance with the the jurisdiction’s adopted commercial energy code, which is 
often a close variation of either the commercial chapter within the International Code Council’s (ICC’s) International Energy 
Conservation Code (IECC) or the ANSI/ASHRAE/IESNA1 Standard 90.1 (Standard 90.1). The IECC is updated on a three 
year cycle (2006, 2009, 2012), as is Standard 90.1 (2004, 2007, 2010).

There are several ways to show compliance, but only one approach is necessary. Below are descriptions of the main three 
commercial compliance approaches and their corresponding tools, followed by compliance approaches Q&A.

1 	American National Standards Institute; American Society of Heating, Refrigerating and 
Air-Conditioning Engineers; Illuminating Engineering Society of North America



BUILDING ENERGY CODES

APPROACH DESCRIPTION COMPLIANCE TOOL(S)

Performance 
Approach

A performance approach (also known as a systems 
performance approach) allows you to compare your 
proposed design to a baseline or reference design and 
demonstrate that the proposed design is at least as 
efficient as the baseline in terms of annual energy use. 
This approach allows greater flexibility but requires 
considerably more effort. A performance approach is 
often necessary to obtain credit for special features, such 
as passive solar design, photovoltaic cells, thermal energy 
storage, and fuel cells. This approach requires an annual 
energy analysis for the proposed design and the  
reference design.

 DOE’s Building Technologies Program 
maintains a list of building energy software 
tools. Commercial energy simulation 
software tools (e.g., EnergyPlus) help users 
show compliance by the performance 
approach. See EnergyPlus and nearly 400 
other software tools through the Building 
Energy Software Tools Directory:

http://apps1.eere.energy.gov/buildings/
tools_directory/

Q:	 Which approach is the best for a specific building?
A:	The choice of approach depends on the complexity or uniqueness of the building, and the 

amount of time and money available for demonstrating compliance. The prescriptive approach 
allows quick review of the requirements. If these requirements are too restrictive, try a trade-off 
approach. For example, if the window area of a building exceeds that allowed by the prescriptive 
approach, a trade-off approach may be preferable. If nontraditional components are involved or 
if energy use trade-off between building systems (e.g., envelope, mechanical) is desired, try the 
performance approach. 

	 Of course, not all building projects are new construction. Beyond minor repairs, renovations must 
also comply with the energy code, and approaches may vary by project. For example:

•	 Additions may use the prescriptive or trade-off approach.

•	 For alterations, the prescriptive approach is preferable; otherwise  
the entire building should be brought up to code.

•	 When an alteration includes a change of occupancy or converts  
unconditioned space to conditioned space, treat the project as new  
construction, for which any of the three approaches can be used.

Q: 	Do the three approaches produce different results? 
A:	Yes, they can. Performance approaches require a higher degree of detail so that an individual 

building can be designed to exactly meet the IECC requirements. Prescriptive approaches 
tend to be somewhat conservative and use worst-case default assumptions so the prescriptive 
packages will apply to all buildings. Although the prescriptive approach may result in a more 
energy-efficient building because of its conservative assumptions, this is not always the case. 
The prescriptive approach generally does not account for many of the features that affect energy 
use, such as the effect window orientation and external shading may have on solar heat gain. 
Trade-off approaches fall somewhere between the prescriptive and performance approaches in 
flexibility and complexity. 

http://apps1.eere.energy.gov/buildings/tools_directory/
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Q:	 Can I use both codes (the IECC and Standard 90.1) in one building?
A:	No. If a building shows compliance with Standard 90.1-2007 in one building system (e.g., envelope, 

lighting, mechanical), then all systems must comply with 90.1-2007. The same rule applies with the 
IECC—mixing and matching provisions from the two commercial codes does not demonstrate a 
building’s compliance.

Q:	 Is it possible to use all these approaches in my state?
A:	The 1998, 2000, 2001, 2003, 2004, 2006, and 2009 IECC, and Standard 90.1-1989/1999/2001/

2004/2007 contain requirements for all three approaches. If your state has adopted any of these 
codes directly, you may be allowed to use any of the three compliance approaches. However, if 
the code has been amended prior to adoption, there may be local variations in effect. It is always 
advisable for building owners and professionals to check which compliance approaches are 
available within their state or jurisdiction. 



What’s in it FOR ME?

In this section you’ll �nd:

Commercial Case Study, complete 
with DOE’s COMcheckTM Commercial 
Plan Review Quick Reference Guide 

ICC excerpt: 2009 IECC Code 
and Commentary

ICC excerpt: 2009 IECC Study 
Companion

Commercial
Plan Review



Commercial Case Study 

 
 

This case study is of a three-story commercial building. These slides correspond to DOE’s Plan Review Quick Reference Guide and 
sample COMcheckTM certificates, which immediately follow the presentation slides. 
This case study is available within Building Energy Codes University (www.energycodes.gov/becu) 



 

Wall and roof sections from the plans help identify the assembly type and proposed insulation value for the assembly.  For example, the 
proposed wall type for this building is Steel frame, 16 o.c. with R21 cavity insulation.   The roof is a single membrane roof with R-30 
continuous insulation. 
 



 

 

 



 

Window schedule provides the type of windows (aluminum, thermal break with low e) and dimensions.  Assembly type and total square 
footage (rough opening) are required inputs in COMcheckTM.  Window schedule can also provide fenestration values (U-factor and 
SHGC).  
 
 



 

 



 

This table provides the overall summary of building thermal envelope take offs that would be entered into COMcheckTM for compliance. 
 
 



 

COMcheckTM provides a mechanism to enter all HVAC, plant, and service water heating systems.  The program does not calculate a 
pass or fail but provides a customized list of requirements based on the system(s) shown.  The packaged rooftop unit (RTU) schedule 
will provide system type, capacity, and efficiency.  In this example the RTU shown on the plans is a packaged variable air volume 
system. 
 



 

This is the schedule for the Variable Terminal Units proposed for the building.  Hot water reheat is proposed for this building for the VAV 
boxes.  A plan note will need to be included that describes when the reheat will be allowed to be used based on the IECC. 
 
 



 

The building will utilize hot water from a boiler for reheat in the VAV system.  Boiler efficiency will need to be verified in addition to 
checking to see that the boiler either has temperature reset or multiple-staged pumps to increase the efficiency of the system for part 
load.  



 

Lighting fixture schedule provides the type of lamps, number of fixtures, and fixture wattage.  Interior lighting is calculated based on 
whole-building or space-by-space type total allowed wattage (watts/sq. ft.) based on the projects proposed wattage (watts/sq. ft.).   
Allowances and exemptions can also be identified using COMcheckTM. 



 

 



 

The exterior plans designate exterior lights that will need to be documented to determine compliance with the exterior lighting 
requirements. The light standards that are designated on the plans include a designation that links back to the light schedule.   
Lighting on the exterior of the building designated on the interior lighting plans will also need to be accounted for in the energy  
code documentation. 
 



 

Exterior lighting compliance is based on the application.  The table summarized the exterior lighting applications for this case study. 
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COMcheckTM 

COMMERCIAL PLAN REVIEW 
QUICK REFERENCE GUIDE 

 
Plan review for energy code compliance can be conducted quickly and efficiently. The U.S. Department 
of Energy’s COMcheckTM Compliance Software is designed to create simplified compliance certificates 
that can be easily reviewed by enforcement personnel. The Quick Reference Guide identifies the 
objectives of plan review and code compliance responsibilities, and will take you step-by-step through a 
typical plan review of a COMcheckTM submittal.  

Plan Review Objectives: There are three objectives in conducting a building energy code plan review; 
verify:  

A. the documentation has been correctly prepared 
B. the levels of efficiency shown on the plans meet or exceed that shown in the documentation  
C. all information needed to conduct a field inspection is included in the plans or documentation for 

the inspector to use on site 
 

Code Compliance Responsibilities: Successful compliance requires the cooperation of many 
individuals involved in a building project: designers, engineers, architects, building owners, etc. 
Compliance also requires the efforts of certain individuals to whom the code gives specific 
responsibilities:  

• Applicant 
• Building Official 
• Plans Examiner or Special Plans Examiner 
• Inspector or Special Inspector 
 

Role of the Applicant: The applicant is the person named on the building permit. The applicant is 
ultimately responsible for meeting all requirements specific in the code. The applicant may be the 
owner, architect, engineer, contractor or any other authorized agent for the project owner who applies 
for the building permit. 

Role of the Building Official: The building official is typically responsible for enforcing all provisions 
of the code. To carry out code enforcement, the building official may appoint technical officers and 
inspectors.  

Role of the Plans Examiner or Special Plans Examiner: Plans examiners or Special Plans 
Examiners are typically responsible for verifying the plans for energy code compliance.  

Role of the Inspector or Special Inspector: Inspectors and Special Inspectors are responsible for 
conducting field inspections for energy code compliance. 
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COMcheck Software Version 3.8.0 

Envelope Compliance Certificate 

2009 IECC 

Section 1: Project Information 

Project Type: New Construction 
Project Title : Sample Office Building 
 
Construction Site: 

 
Owner/Agent:

 
Designer/Contractor: 

2222 Redwood Road 
Salt Lake City, UT 22262 
Permit No. 10-463 
Permit Date: August 19, 2010 

 

ABC Property Company 
1677 2nd Street 
Salt Lake City, UT 22311 

 

Designs Are Us 
1453 McMinnion Street 
Park City, UT 99422 

 

 

 

 

 

 

 

 

Section 2: General Information 
Building Location (for weather data): Salt Lake City, Utah
Climate Zone: 5b 
Vertical Glazing / Wall Area Pct.: 26%
Activity Type(s) Floor Area

Office 2014 

 

 

 

 

Step 1:  Verify the Project 
Information matches the 
information on the building 
plans.  The code, location, 
and project type will impact 
compliance. 

Step 2:  Verify the Building Type or Activity Type(s) and Floor 
Area match the project type.  Verify the floor area does not exceed 
the project floor area shown on the building plans.  Single 
occupancy buildings should always use Whole Building Method 
unless each Activity Type within the building is identified 
separately. 
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Section 3: Requirements Checklist 

Envelope PASSES: Design 0.4% better than code. 

Climate-Specific Requirements: 
Component Name/Description Gross Area 

or Perimeter
Cavity 
R-Value

Cont. 
R-Value 

Proposed 
U-Factor 

Budget 
U-Factor(a)

Roof 1: Insulation Entirely Above Deck 11570 --- 30.0 0.032 0.048

Front Exterior Wall: Steel-Framed, 16” o.c. 6075 21.0 0.0 0.106 0.064

Window 1: Metal Frame with Thermal Break:Double Pane with 
Low-E, Tinted, SHGC 0.40 

2185 --- --- 0.500 0.550

Storefront Window: Metal Frame:Double Pane with Low-E, 
Tinted, SHGC 0.40 

46 --- --- 0.500 0.550

Entrance Door: Glass (> 50% glazing):Metal Frame, Entrance 
Door, SHGC 0.40 

47 --- --- 0.800 0.800

Back Exterior Wall: Steel-Framed, 16” o.c. 6075 21.0 0.0 0.106 0.064

Window 1: Metal Frame with Thermal Break:Double Pane with 
Low-E, Tinted, SHGC 0.40 

2183 --- --- 0.500 0.550

Storefront Window: Metal Frame:Double Pane with Low-E, 
Tinted, SHGC 0.40 

27 --- --- 0.500 0.550

Entrance Door: Glass (> 50% glazing):Metal Frame, Entrance 
Door, SHGC 0.40 

47 --- --- 0.800 0.800

Left Exterior Wall: Steel-Framed, 16” o.c. 3501 21.0 0.0 0.106 0.064

Window 1: Metal Frame with Thermal Break:Double Pane with 
Low-E, Tinted, SHGC 0.40 

46 --- --- 0.500 0.550

Storefront Window: Metal Frame:Double Pane with Low-E, 
Tinted, SHGC 0.40 

88 --- --- 0.500 0.550

Entrance Door: Glass (> 50% glazing):Metal Frame, Entrance 
Door, SHGC 0.40 

47 --- --- 0.800 0.800

Right Exterior Wall: Steel-Framed, 16” o.c. 3501 21.0 0.0 0.106 0.064

Window 1: Metal Frame with Thermal Break:Double Pane with 
Low-E, Tinted, SHGC 0.40 

46 --- --- 0.500 0.550

Storefront Window: Metal Frame:Double Pane with Low-E, 
Tinted, SHGC 0.40 

133 --- --- 0.500 0.550

Entrance Door: Glass (> 50% glazing):Metal Frame, Entrance 
Door, SHGC 0.40 

47 --- --- 0.800 0.800

Floor 1: Slab-On-Grade:Unheated, Vertical 2 ft. 447 --- 5.0 --- ---
_________________________________________________________________________________________________ 
(a) Budget U-factors are used for software baseline calculations ONLY, and are not code requirements. 

 

 

 

 

 

 

Step 3:  Verify the exterior 
building thermal envelope 
complies with the code by 
+0% or greater. 

Step 4:  Verify the 
construction assemblies listed 
under Component 
Name/Description match the 
construction assemblies 
shown on the plans. 

Step 5:  Verify the Gross 
Area or Perimeter values 
represent the proposed 
project.  Verify the 
fenestration is calculated 
correctly (rough opening). 

Step 6:  Verify the insulation R-values shown 
on the building plans meet or exceed the values 
in the Cavity R-Value and Continuous 
R-Value section.  Verify the insulation will fit 
uncompressed in the framing cavity.  
Continuous R-values are for insulation installed 
over the face of framing; insulation installed 
with no thermal breaks. 

Step 7:  Verify the fenestration and door 
U-Factors shown meet or exceed what is 
provided on the building plans.  If shown, SHGC 
and Projection Factor (PF) should also be 
verified. 
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Air Leakage, Component Certification, and Vapor Retarder Requirements: 
 1. All joints and penetrations are caulked, gasketed or covered with a moisture vapor-permeable wrapping material installed 
in accordance with the manufacturer’s installation instructions. 
 2. Windows, doors, and skylights certified as meeting leakage requirements. 
 3. Component R-values & U-factors labeled as certified. 
 4. No roof insulation is installed on a suspended ceiling with removable ceiling panels. 
 5. ’Other’ components have supporting documentation for proposed U-Factors. 
 6. Insulation installed according to manufacturer’s instructions, in substantial contact with the surface being insulated, and in 
a manner that achieves the rated R-value without compressing the insulation. 
 7.  Stair, elevator shaft vents, and other outdoor air intake and exhaust openings in the building envelope are equipped with 
motorized dampers. 
 8. Cargo doors and loading dock doors are weather sealed. 
 9. Recessed lighting fixtures installed in the building envelope are Type IC rated as meeting ASTM E283, are sealed with 
gasket or caulk. 
 10. Building entrance doors have a vestibule equipped with closing devices. 

Exceptions: 
Building entrances with revolving doors. 
Doors that open directly from a space less than 3000 sq. ft. in area. 

Section 4: Compliance Statement 

Compliance Statement:  The proposed envelope design represented in this document is consistent with the building plans, specifications and 
other calculations submitted with this permit application. The proposed envelope system has been designed to meet the 2009 IECC 
requirements in COMcheck Version 3.8.0 and to comply with the mandatory requirements in the Requirements Checklist. 

   
Name - Title Signature Date 

Project Notes: 

Core and Shell Example.  Energy Code Compliance is for the building envelope, mechanical system and lighting for the Floor 1 finished out 
core area. 

 
 

WARNING:  “Other” Assembly Components 
display only a U-Factor with no insulation values.  
Back-up documentation should be requested or 
provided on the specifications for the overall 
U-Factor shown.  No “other” assemblies are 
listed in this project. 

Step 8:  Checklist items:  Insulation, Fenestration and 
Doors, and Air Leakage and Component Certification 
should be reviewed to ensure these mandatory requirements 
will be met or are exempt (not applicable).  For example, 
review documentation as to whether a vestibule is required. 
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COMcheck Software Version 3.8.0 

Interior Lighting Compliance 
Certificate 

2009 IECC 

Section 1: Project Information 

Project Type: New Construction 
Project Title : Sample Office Building 
 
Construction Site: 

 
Owner/Agent:

 
Designer/Contractor: 

2222 Redwood Road 
Salt Lake City, UT 22262 
Permit No. 10-463 
Permit Date: August 19, 2010 

 

ABC Property Company 
1677 2nd Street 
Salt Lake City, UT 22311 

 

Designs Are Us 
1453 McMinnion Street 
Park City, UT 99422 

 

 

 

 

 

Section 2: Interior Lighting and Power Calculation 
A 

Area Category 
B 

Floor Area 
(ft2)

C 
Allowed 

Watts / ft2 

D 
Allowed Watts

(B x C)

Office 2014 1 2014

 
Total Allowed Watts = 2014

 

 

 

 

 

Step 1:  Verify the Project 
Information matches the 
information on the building 
plans.  The code, location, 
and project type will impact 
compliance. 

Step 2:  Verify the Building Type or Area Category(s) and Floor 
Area match the project type.  Verify the floor area does not exceed 
the project floor area shown on the building plans.  Single 
occupancy buildings should always use Whole Building Method 
unless each Area Category within the building is identified 
separately. 

Step 3:  Verify the Lighting 
Power Calculation is consistent 
with the lighting plans.   
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Section 3: Interior Lighting Fixture Schedule 
A 

Fixture ID : Description / Lamp / Wattage Per Lamp / Ballast 
B 

Lamps/
Fixture

C 
# of 
Fixtures 

D 
Fixture 
Watt. 

E 
(C X D) 

Office (2014 sq.ft.) 
Linear Fluorescent 2: Type A: 32 W T8 / 48” T8 32W / Electronic 3 10 95 950

Compact Fluorescent 1: Type B: CFL / Triple 4-pin 26W / Electronic 1 10 29 290

Linear Fluorescent 1: Type C: 32 W T8 / 48” T8 32W / Electronic 2 5 65 325

Incandescent 1: Type D: Bathroom Fan Lighting / Incandescent 100W 1 2 100 200

Total Proposed Watts = 1765

 

 

 

 

Section 4: Requirements Checklist 

Lighting Wattage: 
 1. Total proposed watts must be less than or equal to total allowed watts. 
    
  

Allowed             
Watts 
      

 
  Proposed Watts 
      

 
      Complies 
      

       2014       1765      YES

 

 

 

 

 

 

 

 

 

 

Step 4:  Verify the Fixture Description, 
Lamps per Fixture, Ballast Type, and 
Number of Fixtures shown in the 
documentation is consistent with the lighting 
plans/fixture schedule.   

Step 5:  Verify the Fixture Wattage is accurate.  
Default values can be used in COMcheck or 
from the manufacture literature.  However, 
careful attention to overall wattage installed 
against the proposed should be reviewed.   

Step 6:  Verify the 
Proposed Wattage is less 
than or equal to the 
Allowed Wattage.  
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Controls, Switching, and Wiring: 
 2. Daylight zones under skylights more than 15 feet from the perimeter have lighting controls separate from daylight zones 
adjacent to vertical fenestration. 
 3. Daylight zones have individual lighting controls independent from that of the general area lighting. 
     

Exceptions: 
Contiguous daylight zones spanning no more than two orientations are allowed to be controlled by a single controlling 
device. 
Daylight spaces enclosed by walls or ceiling height partitions and containing two or fewer light fixtures are not required 
to have a separate switch for general area lighting. 

 4. Independent controls for each space (switch/occupancy sensor). 
     

Exceptions: 
Areas designated as security or emergency areas that must be continuously illuminated. 
Lighting in stairways or corridors that are elements of the means of egress. 

 5. Master switch at entry to hotel/motel guest room. 
 6. Individual dwelling units separately metered. 
 7. Medical task lighting or art/history display lighting claimed to be exempt from compliance has a control device 
independent of the control of the nonexempt lighting. 
 8. Each space required to have a manual control also allows for reducing the connected lighting load by at least 50 percent 
by either controlling all luminaires, dual switching of alternate rows of luminaires, alternate luminaires, or alternate lamps, 
switching the middle lamp luminaires independently of other lamps, or switching each luminaire or each lamp. 
     

Exceptions: 
Only one luminaire in space. 
An occupant-sensing device controls the area. 
The area is a corridor, storeroom, restroom, public lobby or sleeping unit. 
Areas that use less than 0.6 Watts/sq.ft. 

 9. Automatic lighting shutoff control in buildings larger than 5,000 sq.ft. 
     

Exceptions: 
Sleeping units, patient care areas; and spaces where automatic shutoff would endanger safety or security. 

 10. Photocell/astronomical time switch on exterior lights. 
     

Exceptions: 
Lighting intended for 24 hour use. 

 11. Tandem wired one-lamp and three-lamp ballasted luminaires (No single-lamp ballasts). 
     

Exceptions: 
Electronic high-frequency ballasts; Luminaires on emergency circuits or with no available pair. 

Interior Lighting PASSES: Design 12% better than code. 

Section 5: Compliance Statement 

Compliance Statement:  The proposed lighting design represented in this document is consistent with the building plans, specifications and 
other calculations submitted with this permit application. The proposed lighting system has been designed to meet the 2009 IECC 
requirements in COMcheck Version 3.8.0 and to comply with the mandatory requirements in the Requirements Checklist. 

   
Name - Title Signature Date 

Step 7:  Verify all mandatory requirements 
have been met.  For example, verify 
switching for each interior space is shown on 
the lighting plans and is applicable to the 
space type. 

Step 8:  Verify the Interior Lighting 
complies with the code by +0% or 
greater. 
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COMcheck Software Version 3.8.0 

Exterior Lighting Compliance 
Certificate 

2009 IECC 

 

Section 1: Project Information 

Project Type: New Construction 
Project Title : Sample Office Building 
Exterior Lighting Zone:  2 (Neighborhood business district) 
 
Construction Site: 

 
Owner/Agent:

 
Designer/Contractor: 

2222 Redwood Road 
Salt Lake City, UT 22262 
Permit No. 10-463 
Permit Date: August 19, 2010 

 

ABC Property Company 
1677 2nd Street 
Salt Lake City, UT 22311 

 

Designs Are Us 
1453 McMinnion Street 
Park City, UT 99422 

 

 

 

Section 2: Exterior Lighting Area/Surface Power Calculation 
A 

Exterior Area/Surface 

 

B 
Quantity 

 

C 
Allowed 

Watts / 
Unit 

D 
Tradable 

Wattage 

E 
Allowed 

Watts 
(B x C) 

F 
Proposed 

Watts 

 
Parking area 40360 ft2 0.06 Yes 2422 2040

Walkway < 10 feet wide 355 ft of walkway length 0.7 Yes 248 320

Walkway >= 10 feet wide 4320 ft2 0.14 Yes 605 800

Main entry 12 ft of door width 20 Yes 240 160

Other door (not main entry) 12 ft of door width 20 Yes 240 160

 
Total Tradable Watts* = 3755 3480

Total Allowed Watts = 3755 
Total Allowed Supplemental Watts** = 600 
* Wattage tradeoffs are only allowed between tradable areas/surfaces. 
** A supplemental allowance equal to 600 watts may be applied toward compliance of both non-tradable and tradable areas/surfaces. 

 

 

 

Step 1:  Verify the Project 
Information matches the 
information on the building 
plans.  The code, location, 
and project type will impact 
compliance. 

Step 2:  Verify the lighting application(s) 
(Exterior Area/Surface), Quantity, and 
Totals match lighting specifications. 
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Section 3: Exterior Lighting Fixture Schedule 
 A  
Fixture ID : Description / Lamp / Wattage Per Lamp / Ballast 

B 
Lamps/

Fixture

C 
# of 
Fixtures 

D 
Fixture 
Watt. 

E 
(C X D) 

 
Parking area (40360 ft2): Tradable Wattage 

HID 1: Metal Halide 250W / Pulse start 1 8 255 2040

Walkway < 10 feet wide (355 ft of walkway length): Tradable Wattage

HID 2: Metal Halide 75W / Pulse start 1 4 80 320

Walkway >= 10 feet wide (4320 ft2): Tradable Wattage

HID 2 copy 1: Metal Halide 75W / Pulse start 1 10 80 800

Main entry (12 ft of door width): Tradable Wattage 
HID 2 copy 2: Metal Halide 75W / Pulse start 1 2 80 160

Other door (not main entry) (12 ft of door width): Tradable Wattage

HID 2 copy 3: Metal Halide 75W / Pulse start 1 2 80 160

Total Tradable Proposed Watts = 3480

 

 

 

Section 4: Requirements Checklist 

Lighting Wattage: 
 1. Within each non-tradable area/surface, total proposed watts must be less than or equal to total allowed watts. Across all 
tradable areas/surfaces, total proposed watts must be less than or equal to total allowed watts. 
     
 Compliance: Passes. 

Controls, Switching, and Wiring: 
 2. All exemption claims are associated with fixtures that have a control device independent of the control of the nonexempt 
lighting. 
 3. Lighting not designated for dusk-to-dawn operation is controlled by either a a photosensor (with time switch), or an 
astronomical time switch. 
 4. Lighting designated for dusk-to-dawn operation is controlled by an astronomical time switch or photosensor. 
 5. All time switches are capable of retaining programming and the time setting during loss of power for a period of at least 
10 hours. 

Step 3:  Verify the Fixture Description, 
Lamps per Fixture, Ballast Type, and 
Number of Fixtures shown in the 
documentation is consistent with the lighting 
plans/fixture schedule.   

Step 4:  Verify the Fixture Wattage is accurate.  
Default values can be from COMcheck or from 
manufacture literature.  However, careful 
attention to overall wattage installed against the 
proposed should be reviewed.   

Step 5:  Verify all mandatory requirements 
have been met.   
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Exterior Lighting Efficacy: 
 6. All exterior building grounds luminaires that operate at greater than 100W have minimum efficacy of 60 lumen/watt. 
     

Exceptions: 
Lighting that has been claimed as exempt and is identified as such in Section 3 table above. 
Lighting that is specifically designated as required by a health or life safety statue, ordinance, or regulation. 
Emergency lighting that is automatically off during normal building operation. 
Lighting that is controlled by motion sensor. 

Exterior Lighting PASSES: Design 20% better than code. 

Section 5: Compliance Statement 

Compliance Statement:  The proposed exterior lighting design represented in this document is consistent with the building plans, 
specifications and other calculations submitted with this permit application. The proposed lighting system has been designed to meet the 2009 
IECC requirements in COMcheck Version 3.8.0 and to comply with the mandatory requirements in the Requirements Checklist. 

   
Name - Title Signature Date 

Step 6:  Verify the Exterior Lighting 
complies with the code by +0% or 
greater. 
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COMcheck Software Version 3.8.0 

Mechanical Compliance Certificate

2009 IECC 

Section 1: Project Information 
Project Type: New Construction 
Project Title : Sample Office Building 
 
Construction Site: 

 
Owner/Agent:

 
Designer/Contractor: 

2222 Redwood Road 
Salt Lake City, UT 22262 
Permit No. 10-463 
Permit Date: August 19, 2010 

 

ABC Property Company 
1677 2nd Street 
Salt Lake City, UT 22311 

 

Designs Are Us 
1453 McMinnion Street 
Park City, UT 99422 

 

Section 2: General Information 
Building Location (for weather data): Salt Lake City, Utah
Climate Zone: 5b 

 

 

 

Section 3: Mechanical Systems List 
Quantity System Type & Description 
1 HVAC System 1: Cooling: Cooling equipment (Rooftop Package Unit), Capacity Unknown, Efficiency: 12.10 , 

Evaporatively Cooled Condenser / Multiple-Zone

1 HVAC System 3: Cooling: Cooling equipment (Rooftop Package Unit), Capacity Unknown, Evaporatively Cooled 
Condenser / Multiple-Zone 

1 Plant 1: Heating: Hot Water Boiler, Capacity 1038 kBtu/h, Gas, Efficiency: 75.00 % Et

Section 4: Requirements Checklist 

Requirements Specific To: HVAC System 1 : 
 1. Equipment minimum efficiency:      Rooftop Package Unit:  12.1 EER   
 2. Minimum one temperature control device per zone 
 3. Leak testing > 3 per in. static pressure - report submitted showing CL < 6.0 
 4. Balancing and pressure test connections on all hydronic terminal devices 
 5. Systems serving more than one zone must be VAV systems 

Exception: Where pressure relationships must be maintained 
Exception: Zones or supply air systems with at least 75% of reheating/recooling energy site recovered or site solar 
Exception: Zones with humidity requirements for special processes 
Exception: Zones with cfm <300 and flow rate <10% of total design flow rate 
Exception: Outside air needed to meet IMC Chapter 4 

Step 1:  Verify the Project 
Information matches the 
information on the building 
plans.  The code, location, 
and project type will impact 
compliance. 

Step 2:  Verify the Mechanical 
System(s) specified in Section 3 
matches what is called out on the 
mechanical plans/specifications and the 
quantity and type of each unit are 
correct. 
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 6. Single-duct VAV terminals reduce primary air before reheating 
 7. Controls capable of resetting supply air temp (SAT) by 25% of SAT-room temp difference 

Exception: Systems that prevent reheating, recooling or mixing of heated and cooled supply air 
Exception: Seventy five percent of the energy for reheating is from site-recovered or site solar energy sources. 
Exception: Zones with peak supply air quantities of 300 cfm (142 L/s) or less. 

Requirements Specific To: HVAC System 3 : 
 1. Equipment minimum efficiency:      Rooftop Package Unit:  12.1 EER   
 2. Minimum one temperature control device per zone 
 3. Leak testing > 3 per in. static pressure - report submitted showing CL < 6.0 
 4. Balancing and pressure test connections on all hydronic terminal devices 
 5. Systems serving more than one zone must be VAV systems 

Exception: Where pressure relationships must be maintained 
Exception: Zones or supply air systems with at least 75% of reheating/recooling energy site recovered or site solar 
Exception: Zones with humidity requirements for special processes 
Exception: Zones with cfm <300 and flow rate <10% of total design flow rate 
Exception: Outside air needed to meet IMC Chapter 4 

 6. Single-duct VAV terminals reduce primary air before reheating 
 7. Controls capable of resetting supply air temp (SAT) by 25% of SAT-room temp difference 

Exception: Systems that prevent reheating, recooling or mixing of heated and cooled supply air 
Exception: Seventy five percent of the energy for reheating is from site-recovered or site solar energy sources. 
Exception: Zones with peak supply air quantities of 300 cfm (142 L/s) or less. 

Requirements Specific To: Plant 1 : 
 1. Equipment minimum efficiency:      Boiler Thermal Efficiency 75% Et 80% Ec 
 2. Two-pipe changeover heating/cooling controls must have: 
a) 15 degrees F deadband where boiler and chiller can not operate, 
b) allow operation in either heating or cooling for at least 4 hrs. and 
c) prevent difference between heating and cooling set points greater than 30 degrees F 
 3. Newly purchased heating equipment meets the efficiency requirements 
- used equipment must meet 80% Et @ maximum capacity 
 4. Systems with multiple boilers have automatic controls capable of sequencing boiler operation 
 5. Hydronic heating systems comprised of a single boiler and >500 kBtu/h input design capacity 
include either a multistaged or modulating burner 

Generic Requirements: Must be met by all systems to which the requirement is applicable: 
 1. Plant equipment and system capacity no greater than needed to meet loads 

Exception: Standby equipment automatically off when primary system is operating 
Exception: Multiple units controlled to sequence operation as a function of load 

 2. Minimum one temperature control device per system 
 3. Minimum one humidity control device per installed humidification/dehumidification system 
 4. Load calculations per ASHRAE/ACCA Standard 183 
 5. Automatic Controls: Setback to 55°F (heat) and 85°F (cool); 7-day clock, 
            2-hour occupant override, 10-hour backup 

Exception: Continuously operating zones 
Exception: 2 kW demand or less, submit calculations 

 6. Outside-air source for ventilation; system capable of reducing OSA to required minimum 
 7. R-5 supply and return air duct insulation in unconditioned spaces 
R-8 supply and return air duct insulation outside the building 
R-8 insulation between ducts and the building exterior when ducts are part of a building assembly 

Exception: Ducts located within equipment 
Exception: Ducts with interior and exterior temperature difference not exceeding 15°F. 

 8. Mechanical fasteners and sealants used to connect ducts and air distribution equipment 
 9. Ducts sealed - longitudinal seams on rigid ducts; transverse seams on all ducts; 
UL 181A or 181B tapes and mastics 
 10. Hot water pipe insulation:  1 in. for pipes <=1.5 in. and 2 in. for pipes >1.5 in. 
Chilled water/refrigerant/brine pipe insulation:  1 in. for pipes <=1.5 in. and 1.5 in. for pipes >1.5 in. 
Steam pipe insulation:  1.5 in. for pipes <=1.5 in. and 3 in. for pipes  >1.5 in. 

Exception: Piping within HVAC equipment. 
Exception: Fluid temperatures between 55 and 105°F. 
Exception: Fluid not heated or cooled with renewable energy. 
Exception: Piping within room fan-coil (with AHRI440 rating) and unit ventilators (with AHRI840 rating). 
Exception: Runouts <4 ft in length. 
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 11. Operation and maintenance manual provided to building owner 
 12. Hot water distribution systems >=300 kBtu/h must have one of the following: 
a) controls that reset supply water temperature by 25% of supply/return delta T 
b) mechanical or electrical adjustable-speed pump drive(s) 
c) two-way valves at all heating coils 
d) multiple-stage pumps 
e) other system controls that reduce pump flow by at least 50% based on load 
 - calculations required 

Exception: Where the supply temperature reset controls cannot be implemented without causing improper operation of 
heating, cooling, humidification, or dehumidification systems. 
Exception: Hydronic systems that use variable flow to reduce pumping energy. 

 13. Balancing devices provided in accordance with IMC (2006) 603.17 
 14. Demand control ventilation (DCV) present for high design occupancy areas (>40 person/1000 ft2 in spaces >500 ft2) 
and served by systems with any one of 1) an air-side economizer, 2) automatic modulating control of the outdoor air damper, 
or 3) a design outdoor airflow greater than 3000 cfm. 

Exception: Systems with heat recovery. 
Exception: Multiple-zone systems without DDC of individual zones communicating with a central control panel. 
Exception: Systems with a design outdoor airflow less than 1200 cfm. 
Exception: Spaces where the supply airflow rate minus any makeup or outgoing transfer air requirement is less than 
1200 cfm. 

 15. Motorized, automatic shutoff dampers required on exhaust and outdoor air supply openings 
Exception: Gravity dampers acceptable in buildings <3 stories 
Exception: Gravity dampers acceptable in systems with outside or exhaust air flow rates 
   less than 300 cfm where dampers are interlocked with fan 

 16. Automatic controls for freeze protection systems present 
 17. Three-pipe systems not used 
 18. Exhaust air heat recovery included for systems 5,000 cfm or greater with 
more than 70% outside air fraction or specifically exempted 

Exception: Hazardous exhaust systems, commercial kitchen and clothes dryer exhaust systems that the International 
Mechanical Code prohibits the use of energy recovery systems. 
Exception: Systems serving spaces that are heated and not cooled to less than 60°F. 
Exception: Where more than 60 percent of the outdoor heating energy is provided from site-recovered or site solar 
energy. 
Exception: Heating systems in climates with less than 3600 HDD. 
Exception: Cooling systems in climates with a 1 percent cooling design wet-bulb temperature less than 64°F. 
Exception: Systems requiring dehumidification that employ energy recovery in series with the cooling coil. 
Exception: Laboratory fume hood exhaust systems that have either a variable air volume system capable of reducing 
exhaust and makeup air volume to 50 percent or less of design values or, a separate make up air supply meeting the 
following makeup air requirements: a) at least 75 percent of exhaust flow rate, b) heated to no more than 2°F below 
room setpoint temperature, c) cooled to no lower than 3°F above room setpoint temperature, d) no humidification 
added, e) no simultaneous heating and cooling. 

Section 5: Compliance Statement 

Compliance Statement:  The proposed mechanical design represented in this document is consistent with the building plans, specifications 
and other calculations submitted with this permit application. The proposed mechanical systems have been designed to meet the 2009 IECC 
requirements in COMcheck Version 3.8.0 and to comply with the mandatory requirements in the Requirements Checklist. 

   
Name - Title Signature Date 
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COMcheck Software Version 3.8.0 

Mechanical Requirements 
Description 

2009 IECC 

The following list provides more detailed descriptions of the requirements in Section 4 of the Mechanical Compliance 
Certificate. 

Requirements Specific To: HVAC System 1 : 
1.The specified heating and/or cooling equipment is covered by the ASHRAE 90.1 Code and must meet the following minimum 
efficiency:     Rooftop Package Unit:  12.1 EER   
2.Each zone of a multiple-zone system must have its own temperature control device. 
3.The specified distribution system is designed to operate at static pressure over 3 in. water column. The system must be leak 
tested in accordance with SMACNA standards. The contractor or engineer must submit a report to the enforcing jurisdiction 
documenting that a minimum of 25% of all duct surfaces have been tested and that tested ducts have a SMACNA rated air 
leakage class of under 6.0. 
4.Hydronic heating and cooling coils must be equipped with a way to pressure test connections and measure and balance 
water flow and pressure. 
5.Systems serving multiple thermostatic control zones must be variable-flow systems.  Zone terminal controls must reduce the 
flow of primary supply air before reheating, recooling, or mixing air streams to one of the following: 
a) 30% of the maximum supply air to each zone, 
b) 300 cfm or less where the maximum flow rate is less than 10% of the total fan system supply airflow rate, or 
c) minimum ventilation requirements of Chapter 4 of the International Mechanical Code.  

Exception: VAV controls are not required for zones with special pressurization or cross-contamination requirements. 
These zones must be called out in the construction documents for easy identification during field inspection.   
Exception: VAV controls are not required for zones or supply air systems where at least 75% of the reheating and 
recooling energy is made available through the use of site-recovered or site solar energy. These zones must be called 
out in the construction documents for easy identification during field inspection. 
Exception: VAV controls are not required for zones with special humidity control requirements for specialized 
processes. These zones must be called out in the construction documents for easy identification during field inspection. 
Exception: VAV controls are not required for zones that require less than 300 cfm of supply air provided the total airflow 
to these zones does not exceed 10% of the total design flow rate for the system. 
Exception: VAV controls are not required where constant volume supply air is necessary to meet the minimum outside 
air requirements of Chapter 4 of the International Mechanical Code. These zones must be called out in the construction 
documents for easy identification during field inspection. 

6.The specified multiple-zone system is equipped with single-duct VAV terminals. These terminals must be equipped with 
dampers, air valves, or other means to reduce the supply of primary supply air to a minimum prior to reheating. 
7.Automatic controls capable of resetting supply-air temperature (within a range of 25 percent of the difference between 
supply-air and design air temperature) in response to building loads or outdoor air temperature exist on systems serving 
multiple zones. 

Exception: Systems that prevent reheating, recooling or mixing of heated and cooled supply air  
Exception: Seventy five percent of the energy for reheating is from site-recovered or site solar energy sources. 
Exception: Zones with peak supply air quantities of 300 cfm (142 L/s) or less.  

Requirements Specific To: HVAC System 3 : 
1.The specified heating and/or cooling equipment is covered by the ASHRAE 90.1 Code and must meet the following minimum 
efficiency:     Rooftop Package Unit:  12.1 EER   
2.Each zone of a multiple-zone system must have its own temperature control device. 
3.The specified distribution system is designed to operate at static pressure over 3 in. water column. The system must be leak 
tested in accordance with SMACNA standards. The contractor or engineer must submit a report to the enforcing jurisdiction 
documenting that a minimum of 25% of all duct surfaces have been tested and that tested ducts have a SMACNA rated air 
leakage class of under 6.0. 
4.Hydronic heating and cooling coils must be equipped with a way to pressure test connections and measure and balance 
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water flow and pressure. 
5.Systems serving multiple thermostatic control zones must be variable-flow systems.  Zone terminal controls must reduce the 
flow of primary supply air before reheating, recooling, or mixing air streams to one of the following: 
a) 30% of the maximum supply air to each zone, 
b) 300 cfm or less where the maximum flow rate is less than 10% of the total fan system supply airflow rate, or 
c) minimum ventilation requirements of Chapter 4 of the International Mechanical Code.  

Exception: VAV controls are not required for zones with special pressurization or cross-contamination requirements. 
These zones must be called out in the construction documents for easy identification during field inspection.   
Exception: VAV controls are not required for zones or supply air systems where at least 75% of the reheating and 
recooling energy is made available through the use of site-recovered or site solar energy. These zones must be called 
out in the construction documents for easy identification during field inspection. 
Exception: VAV controls are not required for zones with special humidity control requirements for specialized 
processes. These zones must be called out in the construction documents for easy identification during field inspection. 
Exception: VAV controls are not required for zones that require less than 300 cfm of supply air provided the total airflow 
to these zones does not exceed 10% of the total design flow rate for the system. 
Exception: VAV controls are not required where constant volume supply air is necessary to meet the minimum outside 
air requirements of Chapter 4 of the International Mechanical Code. These zones must be called out in the construction 
documents for easy identification during field inspection. 

6.The specified multiple-zone system is equipped with single-duct VAV terminals. These terminals must be equipped with 
dampers, air valves, or other means to reduce the supply of primary supply air to a minimum prior to reheating. 
7.Automatic controls capable of resetting supply-air temperature (within a range of 25 percent of the difference between 
supply-air and design air temperature) in response to building loads or outdoor air temperature exist on systems serving 
multiple zones. 

Exception: Systems that prevent reheating, recooling or mixing of heated and cooled supply air  
Exception: Seventy five percent of the energy for reheating is from site-recovered or site solar energy sources. 
Exception: Zones with peak supply air quantities of 300 cfm (142 L/s) or less.  

Requirements Specific To: Plant 1 : 
1.The specified heating and/or cooling equipment is covered by the ASHRAE 90.1 Code and must meet the following minimum 
efficiency:     Boiler Thermal Efficiency 75% Et 80% Ec 
2.Two-pipe changeover heating/cooling controls must: 
a) allow a deadband between changeover from one mode (heating/cooling) to the other of at least 15 degrees F outside 
temperatures 
b) allow operation in one mode (heating/cooling) for at least 4 hours before changing over to the other mode 
c) allow heating and cooling supply temperatures at the changeover point to be no more than 30 degrees F apart. 
3.The specified heating equipment is covered by Federal minimum efficiency requirements. New equipment of this type can be 
assumed to meet or exceed ASHRAE 90.1 Code requirements for equipment efficiency.  Used equipment must meet 80% Et 
@ maximum capacity. 
4.Systems with multiple boilers have automatic controls capable of sequencing the operation of the boilers. 
5.Hydronic heating systems comprised of a single boiler and >500 kBtu/h input design capacity include either a multistaged or 
modulating burner. 

Generic Requirements: Must be met by all systems to which the requirement is applicable: 
1.All equipment and systems must be sized to be no greater than needed to meet calculated loads.  A single piece of 
equipment providing both heating and cooling must satisfy this provision for one function with the capacity for the other 
function as small as possible, within available equipment options. 

Exception: The equipment and/or system capacity may be greater than calculated loads for standby purposes. Standby 
equipment must be automatically controlled to be off when the primary equipment and/or system is operating. 
Exception: Multiple units of the same equipment type whose combined capacities exceed the calculated load are 
allowed if they are provided with controls to sequence operation of the units as the load increases or decreases. 

2.Each heating or cooling system serving a single zone must have its own temperature control device. 
3.Each humidification system must have its own humidity control device. 
4.Design heating and cooling loads for the building must be determined using procedures in the ASHRAE Handbook of 
Fundamentals or an approved equivalent calculation procedure. 
5.The system or zone control must be a programmable thermostat or other automatic control meeting the following criteria: 
a) capable of setting back temperature to 55°F during heating and setting up to 85°F during cooling, 
b) capable of automatically setting back or shutting down systems during unoccupied hours using 7 different day schedules, 
c) have an accessible 2-hour occupant override, 
d) have a battery back-up capable of maintaining programmed settings for at least 10 hours without power. 

Exception: A setback or shutoff control is not required on thermostats that control systems serving areas that operate 
continuously. 
Exception: A setback or shutoff control is not required on systems with total energy demand of 2 kW (6,826 Btu/h) or 
less. 

6.The system must supply outside ventilation air as required by Chapter 4 of the International Mechanical Code. If the 
ventilation system is designed to supply outdoor-air quantities exceeding minimum required levels, the system must be 



________________________________________________________________ 
Project Title: Sample Office Building Report date: 09/14/10 
Data filename: C:\ Documents and Settings\ D3k420\ Desktop\ Commercial\ Case Study.cck Page 15 

capable of reducing outdoor-air flow to the minimum required levels. 
7.Air ducts must be insulated to the following levels: 
a) Supply and return air ducts for conditioned air located in unconditioned spaces (spaces neither heated nor cooled) must be 
insulated with a minimum of R-5. Unconditioned spaces include attics, crawl spaces, unheated basements, and unheated 
garages. 
b) Supply and return air ducts and plenums must be insulated to a minimum of R-8 when located outside the building. 
c) When ducts are located within exterior components (e.g., floors or roofs), minimum R-8 insulation is required only between 
the duct and the building exterior. 

Exception: Duct insulation is not required on ducts located within equipment. 
Exception: Duct insulation is not required when the design temperature difference between the interior and exterior of 
the duct or plenum does not exceed 15°F. 

8.Mechanical fasteners and seals, mastics, or gaskets must be used when connecting ducts to fans and other air distribution 
equipment, including multiple-zone terminal units. 
9.All joints, longitudinal and transverse seams, and connections in ductwork must be securely sealed using 
weldments; mechanical fasteners with seals, gaskets, or mastics; mesh and mastic sealing systems; or tapes. 
Tapes and mastics must be listed and labeled in accordance with UL 181A and shall be marked ‘181A-P’ for pressure 
sensitive tape, 
’181A-M’ for mastic or ‘181A-H’ for heat-sensitive tape.  Tapes and mastics used to seal flexible air ducts 
and flexible air connectors shall comply with UL 181B and shall be marked ‘181B-FX’ for pressure-sensitive tape or 
’181B-M’ for mastic.  Unlisted duct tape is not permitted as a sealant on any metal ducts. 
10.All pipes serving space-conditioning systems must be insulated as follows: 
   Hot water piping for heating systems: 
      1 1/2 in. for pipes <=1 1/2-in. nominal diameter, 
      2 in. for pipes >1 1/2-in. nominal diameter. 
   Chilled water, refrigerant, and brine piping systems: 
      1 1/2 in. insulation for pipes <=1 1/2-in. nominal diameter, 
      1 1/2 in. insulation for pipes >1 1/2-in. nominal diameter. 
   Steam piping: 
      1 1/2 in. insulation for pipes <=1 1/2-in. nominal diameter, 
      3 in. insulation for pipes >1 1/2-in. nominal diameter. 

Exception: Pipe insulation is not required for factory-installed piping within HVAC equipment. 
Exception: Pipe insulation is not required for piping that conveys fluids having a design operating temperature range 
between 55°F and 105°F. 
Exception: Pipe insulation is not required for piping that conveys fluids that have not been heated or cooled through the 
use of fossil fuels or electric power. 
Exception: Piping within room fan-coil (with AHRI440 rating) and unit ventilators (with AHRI840 rating). 
Exception: Pipe insulation is not required for runout piping not exceeding 4 ft in length and 1 in. in diameter between 
the control valve and HVAC coil. 

11.Operation and maintenance documentation must be provided to the owner that includes at least the following information: 
a)  equipment capacity (input and output) and required maintenance actions 
b)  equipment operation and maintenance manuals 
c)  HVAC system control maintenance and calibration information, including wiring diagrams, schematics, and control 
sequence descriptions; desired or field-determined set points must be permanently recorded on control drawings, at control 
devices, or, for digital control systems, in programming comments 
d)  complete narrative of how each system is intended to operate. 
12.Hot water space-heating systems with a capacity exceeding 300 kBtu/h supplying heated water to comfort conditioning 
systems must include controls that automatically reset supply water temperatures by representative building loads (including 
return water temperature) or by outside air temperature. 

Exception: Where the supply temperature reset controls cannot be implemented without causing improper operation of 
heating, cooling, humidification, or dehumidification systems. 
Exception: Hydronic systems that use variable flow to reduce pumping energy. 

13.Balancing devices provided in accordance with IMC (2006) 603.17. 
14.Demand control ventilation (DCV) required for high design occupancy areas (>40 person/1000 ft2 in spaces >500 ft2) and 
served by systems with any one of 1) an air-side economizer, 2) automatic modulating control of the outdoor air damper, or 3) 
a design outdoor airflow greater than 3000 cfm. 

Exception: Systems with heat recovery. 
Exception: Multiple-zone systems without DDC of individual zones communicating with a central control panel. 
Exception: Systems with a design outdoor airflow less than 1200 cfm. 
Exception: Spaces where the supply airflow rate minus any makeup or outgoing transfer air requirement is less than 
1200 cfm. 

15.Outdoor air supply and exhaust systems must have motorized dampers that automatically shut when the systems or 
spaces served are not in use.  Dampers must be capable of automatically shutting off during preoccupancy building warm-up, 
cool-down, and setback, except when ventilation reduces energy costs (e.g., night purge) or when ventilation must be supplied 
to meet code requirements. 
Both outdoor air supply and exhaust air dampers must have a maximum leakage rate of 3 cfm/ft2 at 1.0 in w.g. when tested in 
accordance with AMCA Standard 500. 
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Exception: Gravity (non-motorized) dampers are acceptable in buildings less than three stories in height. 
Exception: Systems with a design outside air intake or exhaust capacity of 300 cfm (140 L/s) or less that are equipped 
with motor operated dampers that open and close when the unit is energized and de-energized, respectively. 

16.All freeze protection systems, including self-regulating heat tracing, must include automatic controls 
capable of shutting off the systems when outside air temperatures are above 40°F or when the conditions 
of the protected fluid will prevent freezing.  Snow- and ice-melting systems must include automatic controls 
capable of shutting off the systems when the pavement temperature is above 50°F and no precipitation is falling, 
and an automatic or manual control that will allow shutoff when the outdoor temperature is above 40°F. 
17.Hydronic systems that use a common return system for both hot water and chilled water must not be used. 
18.Individual fan systems with a design supply air capacity of 5000 cfm or greater and minimum outside air supply of 70 
percent or greater of the supply air capacity must have an energy recovery system with at least a 50 percent effectiveness. 
Where cooling with outdoor air is required there is a means to bypass or control the energy recovery system to permit cooling 
with outdoor air. 

Exception: Hazardous exhaust systems, commercial kitchen and clothes dryer exhaust systems that the International 
Mechanical Code prohibits the use of energy recovery systems. 
Exception: Systems serving spaces that are heated and not cooled to less than 60°F. 
Exception: Where more than 60 percent of the outdoor heating energy is provided from site-recovered or site solar 
energy. 
Exception: Heating systems in climates with less than 3600 HDD. 
Exception: Cooling systems in climates with a 1 percent cooling design wet-bulb temperature less than 64°F. 
Exception: Systems requiring dehumidification that employ energy recovery in series with the cooling coil. 
Exception: Laboratory fume hood exhaust systems that have either a variable air volume system capable of reducing 
exhaust and makeup air volume to 50 percent or less of design values or, a separate make up air supply meeting the 
following makeup air requirements: a) at least 75 percent of exhaust flow rate, b) heated to no more than 2°F below 
room setpoint temperature, c) cooled to no lower than 3°F above room setpoint temperature, d) no humidification 
added, e) no simultaneous heating and cooling. 
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PREFACE

The principal purpose of the Commentary is to provide a basic volume of knowledge and facts relating to building construction as it
pertains to the regulations set forth in the 2009 International Energy Conservation Code®. The person who is serious about effectively
designing, constructing and regulating buildings and structures will find the Commentary to be a reliable data source and reference to
almost all components of the built environment.

As a follow-up to the International Energy Conservation Code, we offer a companion document, the International Energy Conser-
vation Code Commentary. The basic appeal of the Commentary is thus: it provides in a small package and at reasonable cost thorough
coverage of many issues likely to be dealt with when using the International Energy Conservation Code—and then supplements that
coverage with historical and technical background. Reference lists, information sources and bibliographies are also included.

Throughout all of this, strenuous effort has been made to keep the vast quantity of material accessible and its method of presentation
useful. With a comprehensive yet concise summary of each section, the Commentary provides a convenient reference for regulations
applicable to the construction of buildings and structures. In the chapters that follow, discussions focus on the full meaning and impli-
cations of the code text. Guidelines suggest the most effective method of application and the consequences of not adhering to the code
text. Illustrations are provided to aid understanding; they do not necessarily illustrate the only methods of achieving code compliance.

The format of the Commentary includes the full text of each section, table and figure in the code, followed immediately by the com-
mentary applicable to that text. At the time of printing, the Commentary reflects the most up-to-date text of the 2009 International En-
ergy Conservation Code. Each section’s narrative includes a statement of its objective and intent and usually includes a discussion
about why the requirement commands the conditions set forth. Code text and commentary text are easily distinguished from each
other. All code text is shown as it appears in the International Energy Conservation Code, and all commentary is indented below the
code text and begins with the symbol�.

Readers should note that the Commentary is to be used in conjunction with the International Energy Conservation Code and not as a
substitute for the code. The Commentary is advisory only; the code official alone possesses the authority and responsibility for inter-
preting the code.

Comments and recommendations are encouraged, for through your input, we can improve future editions. Please direct your com-
ments to the Codes and Standards Development Department at the Chicago District Office.
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Chapter 5:

Commercial Energy Efficiency

General Comments

Chapter 5 can be used to demonstrate compliance for

the design and construction of most types of commercial

buildings and residential buildings greater than three

stories in height above grade [see Table 5(1)]. Residen-

tial buildings, townhouses and garden apartments three

stories or less in height are covered in Chapter 4.

The thermal envelope requirements of this code do

not apply to (see commentary, Section 101.5.2):

1. Very low energy use buildings (less than 3.4 Btu

per hour per square foot or 1 watt per square foot of

floor area); and

2. Buildings or portions of buildings that are neither

heated nor cooled.

While the code will also exempt the applicability of

some or all provisions of the code (see Section 101.4) to:

� Continued use of existing buildings;

� Historic buildings; and

� Additions, alterations, renovations or repairs.

A building designed and constructed to meet the re-

quirements of this chapter generally meets or exceeds

the energy-efficiency level of a similar building con-

structed to meet ASHRAE/IES 90.1-2004 requirements.

The provisions of Chapter 5 simplify and clarify energy

code requirements specific to commercial buildings.

Chapter 5 is presented in a different format than

ASHRAE 90.1. Redundant provisions and those having

no impact on overall energy performance have been re-

moved for the utility of the user.

Purpose

Chapter 5 contains several options to address the en-

ergy efficiency of commercial buildings. The options are

most clearly shown in Section 501.1 where compliance

with either ASHRAE/IESNA 90.1 or the remaining provi-

Table 5(1)
EXAMPLES OF BUILDING TYPES COVERED BY CHAPTER 5

Airports Indoor sporting facilities

Apartment buildings and condominiums � four stories Industrial work buildings

Assembly and conference areas Laboratories

Banks Libraries

Barber shops and beauty parlors Museums and galleries

Bowling alleys Nursing homes

Churches, synagogues and chapels Offices

Commercial or industrial warehouses Police and fire houses

Convention centers Restaurants

Dormitories (more than three stories) Retail, grocery and wholesale stores

Exhibit halls Schools

Gymnasiums Shopping malls

Health clubs Shops (nonindustrial)

High-rise residential (over three stories) Sporting arenas

Hospitals Theaters and auditoriums

Hotels and motels Warehouses and storage facilities

Note: This table includes only examples of building types covered by the code. It is not intended to be an exhaustive list. Other building types may

be covered, even though they are not listed.



SECTION 501
GENERAL

501.1 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/IESNA Standard 90.1, Energy
Standard for Buildings Except for Low-Rise Residential Build-
ings, or the requirements contained in this chapter.

� In Chapter 5, the requirements address the design of

all building systems that affect the visual and thermal

comfort of the occupants, including:

� Wall, roof and floor insulation;

� Windows and skylights;

� Cooling equipment (air conditioners, chillers and

cooling towers);

� Heating equipment (boilers, furnaces and heat

pumps);

� Pumps, piping and liquid circulation systems;

� Heat rejection equipment (fan cooling towers, air

cooled condensers);

� Service water heating (kitchens, lavatories and

pools); and

� Electrical power and lighting systems (lighting

types, densities, zones and controls).

Chapter 5 applies to new commercial and high-rise

residential buildings and also additions, repairs and

alterations to existing buildings. “High rise” in this con-

text is defined to include buildings four or more stories

in height. Chapter 5 does not apply to low-rise resi-

dential buildings such as single-family homes, du-

plexes and garden apartments three stories or less in

height. However, these building types are covered by

comparable provisions in Chapter 4.

Just as the code does not regulate or control the en-

ergy used by things such as office equipment and

computers, the code does not limit or regulate the en-

ergy use intended primarily for manufacturing, com-

mercial or industrial processing. Although the energy

for the manufacturing and processing is excluded, the

building’s envelope, mechanical systems, service wa-

ter heating, and electrical power and lighting systems

are regulated. Chapter 5 includes a total building per-

formance evaluation as a compliance option. This op-

tion includes a requirement for documentation, and a

listing of software tools to determine the total building

performance.

501.2 Application. The commercial building project shall
comply with the requirements in Sections 502 (Building enve-
lope requirements), 503 (Building mechanical systems), 504
(Service water heating) and 505 (Electrical power and lighting
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sions of Chapter 5.

ASHRAE 90.1 is intended to promote the application

of cost-effective design practices and technologies that

minmize energy consumption without sacrificing either

the comfort or productivity of the occupants. The 2006

edition of the code adopts ASHRAE 90.1 by reference in

Chapter 5 as an alternative to the remaining portions of

Chapter 5.

The Energy Policy Act of 1992 (EPAct 92) requires

state and local governments to update their commercial

building energy-efficiency codes to be at least as strin-

gent as the ASHRAE 90.1 or successor. Unlike residen-

tial codes, states do not have the option of determining

whether it is appropriate to update the energy-efficiency

provisions of their commercial building code. To meet

this requirement, many states are expected to adopt the

code as the principal benchmark of energy policy for

commercial buildings or to have otherwise developed

unique state codes that meet or exceed the level of strin-

gency in ASHRAE 90.1. The U.S. Department of Energy

(DOE) provides incentive funding and technical assis-

tance to states to update and implement their building

energy codes to meet or exceed the model codes deter-

mined to improve energy efficiency.

Besides adopting the ASHRAE 90.1 standard by ref-

erence, Chapter 5 contains a set of requirements for the

energy-efficient design of commercial buildings that are

easier to use and that provide an alternative way to show

compliance for structures or systems based on ASHRAE

90.1 (see commentary, Section 501.1). The options out-

lined in Sections 502 through 506 are reasonably equiv-

alent to ASHRAE 90.1. The principal difference is that

the code has removed redundant requirements and

those having no impact in overall energy performance.

Moreover, those portions of Chapter 5 are written in

code language. The advice and recommendations con-

tained in ASHRAE 90.1 are eliminated.

The alternative methodology and prescriptive require-

ments in Chapter 5 were initially approved by the IECC

Code Development Committee during the 1997 code de-

velopment cycle to meet the needs of designers, build-

ers and regulatory officials involved in the construction of

commercial buildings who had requested a more easily

understandable, usable and enforceable commercial

energy conservation code.

This chapter was developed by Pacific Northwest Na-

tional Laboratory (PNNL) on behalf of the U.S. DOE and

is intended to promote the application of cost-effective

design practices and technologies that minimize energy

consumption without sacrificing either the comfort or

productivity of the occupants. The EPAct 92 requires

state and local governments to update their commercial

building energy-efficiency codes to be at least equivalent

to ASHRAE 90.1-1989 or successor. To meet this re-

quirement, many states are expected to adopt the simpli-

fied and usable provisions of the 2006 code instead of

the more complex and technically sophisticated provi-

sions of ASHRAE 90.1. In reality, adopting the code

does meet the requirements of EPAct 92 because the

code does include ASHRAE 90.1 by reference.



systems) in its entirety. As an alternative the commercial build-
ing project shall comply with the requirements of
ASHRAE/IESNA 90.1 in its entirety.

Exception: Buildings conforming to Section 506, provided
Sections 502.4, 503.2, 504, 505.2, 505.3, 505.4, 505.6 and
505.7 are each satisfied.

�Because Chapter 5 applies to such a wide variety of

buildings in various climate zones (see Tables 502.1.2

and 502.2(1), there must be flexibility in its application.

The goal is to achieve energy-efficient building perfor-

mance. When possible, this goal is achieved without

requiring specific measures or products. Flexibility is

offered at the prescriptive and systems’ levels, and at

the whole building level based on total building perfor-

mance (see Figure 501.2). The building designer must

select which commercial building compliance path he

or she is going to use to design the entire building—

Chapter 5 of the code or ASHRAE Standard 90.1.

Flexibility is achieved at the prescriptive level by

specifying criteria in terms of component performance.

The criterion for the roof component, for instance, is

stated in terms of the R-value. Any construction as-

sembly or method may be used as long as its R-value

meets this criterion. For the overall building envelope,

however, no flexibility is offered through an

area-weighted average as allowed in Section 402.1.4

or the fenestration provisions of Section 402.3.1. For

example, each portion of the building envelope must

meet or exceed the criteria requirement on its own

without the benefit of area-weighted averages.

Lighting control requirements can be satisfied with

multiple switches, occupant sensors, time clocks or

dimmers but must be satisfied on a space-by-space

basis. Lighting power requirements can be satisfied by

any combination of equipment as long as the total con-

nected interior lighting power is less than the total per-

mitted lighting power from Section 505.5.2. The total

exterior lighting power allowance for all exterior build-

ing applications is determined using the lighting zones

information in Table 505.6.2(1) and the lighting power

allowances in Table 505.6.2(2). HVAC equipment and

water heaters can be manufactured in a variety of

ways as long as each piece of equipment meets the

applicable overall criterion of energy efficiency: the en-

ergy efficiency ratio (EER). Averaging equipment effi-

ciencies is not acceptable.

For the building envelope, Chapter 5 has prescrip-

tive tables that give wall, floor and roof R-values,

window U-factors, solar heat gain coefficient (SHGC),

opaque doors, etc. that satisfy the requirements for the

specific climate zone. This is the easiest approach to

meet the building envelope criteria. Where the pre-

scriptive tables do not offer enough flexibility, an alter-

native method approved by the code official may be

used. Generally, such approved alternatives allow

consideration of window area and orientation; thermal

mass; insulation position (on the inside or outside of
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Figure 501.2

DESIGN FLEXIBILITY PROVIDED BY CHAPTER 5



the wall); daylighting; and internal gains from lights,

equipment and people. Evaluation of such alternatives

can be obtained by using a calculation software tool as

listed in Section 506.6, worksheets and/or compliance

manuals where approved by the authority having juris-

diction (see commentary, Sections 101.3 and 101.5 or

103.1).

The greatest flexibility is achieved at the whole

building level under the ASHRAE Standard 90.1 or

Section 506 as referenced by the exception. Section

506 permits the comparative evaluation of annual en-

ergy costs to assess total building performance com-

pliance. As long as the estimated annual energy cost

of the proposed design is less than or equal to the esti-

mated annual energy cost of the standard design, the

proposed design meets the code. More information to

determine the total building performance is in the com-

mentary for Section 506. When this evaluation is com-

plete, the compliance calculations must be certified by

a registered architect and/or licensed professional

engineer.

SECTION 502
BUILDING ENVELOPE REQUIREMENTS

502.1 General (Prescriptive).

�This section of the code references acceptable meth-

ods and procedures for compliance evaluation for the

insulation R-value of building envelope components

and the fenestration U-factors for doors, windows and

skylights [see Figure 502.1(1)].

The building envelope is important to building en-

ergy efficiency. When it is cold outside, heat loss and

air leakages through the building envelope add to the

heating load. On hot days, solar gains through win-

dows contribute to the air-conditioning (cooling) load.

The building envelope requirements of Section 502

are intended to reduce heat gains and losses through

the building envelope.

Determining the right amount and type of fenestra-

tion and optimizing the levels of insulation is a detailed

process that depends on climate, occupancy, sched-

ules of operation, internal gains and other factors. The

code sets minimum levels of thermal performance for

all components of the building envelope and limits fen-

estration solar gain. While these limits ensure a mini-

mum level of performance, they do not necessarily re-

sult in an optimum design. The designer is

encouraged to use the code as a starting point; mini-

mum compliance may not be the optimum solution.

The prescriptive building envelope requirements ap-

ply only to buildings where the window and glazed

door area is not greater than 40 percent of the gross

above-grade wall area and the building is conditioned

(heating or cooling). Understanding the occupancy re-

quirements for the commercial building is necessary in

using the correct values for the U-factor, C-factor or

F-factor of the building envelope requirements listed in

Tables 502.1.2 and 502.2(1). The definition of “Condi-

tioned space” is important (see Section 101.5.1, Item 2

and definition in Chapter 2). Notice that based on Sec-

tion 101.5.2, Item 1, any building or portion of a build-

ing that uses more than 3.4 Btu/h ⋅ ft2 (10.7 W/m2) or

1.0 watt/ft2 (10.7 W/m2) for “space conditioning pur-

poses” would be required to comply with the building

envelope requirements.

Because the thermal envelope requirements do not

apply to buildings that are neither heated nor cooled

(Section 101.5.2), shell buildings present a special

problem. Shell buildings are built before it is known

how they will be used or even whether they will be

heated or cooled. Although the code official has dis-

cretion in dealing with shell buildings, a common ap-

proach is to postpone compliance until a permit appli-

cation is filed for a heating or cooling system. At that

time, the permit applicant documents compliance with

the building envelope requirements as well as the

HVAC requirements. It may be necessary to upgrade

the building envelope for those areas that are heated

or cooled; for example, by installing additional insula-

tion. In colder climates, however, some code officials

may want to assume that heating will always be in-

stalled for freeze protection and, therefore, require in-

sulation during the initial construction of shell build-

ings. This most often applies to ceiling insulation

based on the rationale that it is more costly to add insu-

lation after the roof is finished.

Even with shell buildings, the designer should con-

sider the requirements of the code to avoid problems

at the time of future tenant improvements. It would be

best to assume that the entire building will be heated

or cooled, and to establish a plan for upgrading the

building envelope in the event that it is. While it may be

easy to insulate the inside of tilt-up concrete walls at a

later time, windows should be carefully sized and se-

lected [U-factor, projection factor (PF) and solar heat

gain coefficient (SHGC)] to reasonably achieve

compliance.

502.1.1 Insulation and fenestration criteria. The building
thermal envelope shall meet the requirements of Tables
502.2(1) and 502.3 based on the climate zone specified in
Chapter 3. Commercial buildings or portions of commercial
buildings enclosing Group R occupancies shall use the R-val-
ues from the “Group R” column of Table 502.2(1). Commer-
cial buildings or portions of commercial buildings enclosing
occupancies other than Group R shall use the R-values from the
“All other” column of Table 502.2(1). Buildings with a vertical
fenestration area or skylight area that exceeds that allowed in
Table 502.3 shall comply with the building envelope provi-
sions of ASHRAE/IESNA 90.1.

�This section provides the initial references to the pre-

scriptive envelope requirements. The opaque portions

of the envelope (walls, roofs, floors and opaque doors)

must comply with the requirements of Table 502.2(1)

while the fenestration (windows, glazed wall systems

and skylights) must comply with Table 502.3. Com-

mercial buildings or portions thereof enclosing Group

R occupancies shall use the R-values from the “Group
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R “column. Otherwise the “All other” column shall be

used for the R-values to determine the correct building

thermal envelope. According to the International Build-

ing Code® (IBC®) the Residential Group R includes the

use of a building or structure, or a portion thereof, for

sleeping purposes when not classified as an Institu-

tional Group I or when not regulated by the Interna-

tional Residential Code® (IRC®). Group R includes the

use of a building or structure, or a portion thereof, in-

cluding R-1, R-2, R-3 and R-4 as defined in the IBC.

Some of the envelope requirements are based on

surface area. For instance, glazing area is limited to a

percentage of the gross exterior wall area above grade

and skylight area is limited to a percentage of the

gross roof area. The rules for measuring surface areas

are summarized in Figure 502.1.1.

The fenestration area is the entire window and

glazed door area including the frame. For premanu-

factured windows and doors, this area must be consid-

ered as the rough frame opening.

Windows located in interior walls adjacent to uncon-

ditioned space would need to be included when

determining the percentage of fenestration. Although

these openings do not have a solar heat gain coeffi-

cient (SHGC) concern, they would still need to comply

with the appropriate U-factor from Table 502.3 and

would represent a reduction from the wall insulation

levels required in Table 502.2(1). Therefore, it is ap-

propriate that their size be included in the 40-percent

limit on the amount of fenestration openings.

502.1.2 U-factor alternative. An assembly with a U-factor,
C-factor, or F-factor equal or less than that specified in Table
502.1.2 shall be permitted as an alternative to the R-value in
Table 502.2(1). Commercial buildings or portions of commer-
cial buildings enclosing Group R occupancies shall use the
U-factor, C-factor, or F-factor from the “Group R” column of
Table 502.1.2. Commercial buildings or portions of commer-
cial buildings enclosing occupancies other than Group R shall

2009 INTERNATIONAL ENERGY CONSERVATION CODE® COMMENTARY 5-5
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Figure 502.1(1)

GRAPHIC SUMMARY OF ENVELOPE REQUIREMENTS

(Courtesy of U.S. Department of Energy, Office of Building Technology State and Community Programs, www.energycodes.org)
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This study companion provides practical learning assignments for independent study of the

provisions of the 2009 International Energy Conservation Code® (IECC®). The independent

study format affords a method for the student to complete the study program in an unregulated

time period. Progressing through the workbook, the learner can measure his or her level of

knowledge by using the exercises and quizzes provided for each study session.

The workbook is also valuable for instructor-led programs. In jurisdictional training

sessions, community college classes, vocational training programs and other structured

educational offerings, the study guide and the IECC can be the basis for code instruction.

All study sessions begin with a general learning objective, the specific sections or chapters of

the code under consideration, and a list of questions summarizing the key points of study. Each

session addresses selected topics from the IECC and includes code text, a commentary on the

code provisions, and illustrations representing the provisions under discussion. Quizzes are

provided at the end of each study session. Before beginning the quizzes, the student should

thoroughly review the referenced IECC provisions—particularly the key points.

The workbook is structured so that after every question the student has an opportunity to

record his or her response and the corresponding code reference. The correct answers are

located in the back of the workbook in the answer key.

This study companion was developed by the Britt/Makela Group, Inc. Eric Makela has

provided energy code and conservation support for the building, design and enforcement

community since 1986. He has trained or presented on energy codes in over 22 states with

sessions focused on residential and commercial building energy codes. Eric holds ICC

certifications for both Commercial and Residential Energy Codes Plans Examination.

Questions or comments concerning this workbook are encouraged. Please direct your

comments to ICC at studycompanion@iccsafe.org.
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OBJECTIVE:

REFERENCE:

KEY POINTS:

To obtain an understanding of the building envelope requirements for the opaque envelope

contained in Chapter 5, Commercial Energy Efficiency.

Chapter 5, Sections 501 and 502 (partial), 2009 International Energy Conservation Code

• Which compliance options are available for demonstrating compliance with the IECC for

commercial buildings? When should one be utilized instead of the other for the building

envelope?

• Which parts of the building envelope are covered under Chapter 5?

• What two parameters must be determined before the thermal requirements for the building

envelope can be selected?

• What are the different wall types addressed in Chapter 5?

• Where can roof insulation be installed to meet the envelope requirements? What are the

requirements for metal roof systems?

• How does the IECC apply to metal wall systems?

• Which options are available for insulated framed wall systems? Which options are

available for insulated concrete or concrete masonry unit wall systems?

• Which options are available when the design includes more than 3 percent of the roof area

in skylights?

• How should slab edge insulation be installed to meet the code requirements? Below grade

walls?

95
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Topic: Application Category: Commercial Energy Efficiency

Reference: IECC 501.2 Subject: General

96 2009 IECC Study Companion

Chapter 5 is prescriptive in nature. Because of this, there are no trade-offs between the envelope,

lighting, service water and mechanical systems. The project may be made to comply by using either

IECC Chapter 5 or ASHRAE 90.1, but not a combination of both. Typically, compliance with

ASHRAE 90.1 will be selected because the proposed system falls out of the scope of IECC Chapter

5. IECC Section 506 allows trade-offs between levels of efficiency in the building envelope,

mechanical and lighting systems.

Code Text:

Discussion and

Commentary:

The commercial building project shall comply with the requirements in Sections 502

(Building envelope requirements), 503 (Building mechanical systems), 504 (Service water

heating) and 505 (Electrical power and lighting systems) in its entirety. See exception for

those buildings that conform to Section 506 (total building performance method), where

Sections 502.4, 503.2, 504, 505.2, 505.3, 505.4, 505.6 and 505.7 are each satisfied. As an

alternative, the commercial building project shall comply with the requirements of

ASHRAE/IESNA 90.1 in its entirety.

Compliance for a commercial building can be demonstrated by using Chapter 5 to

individually evaluate the building envelope, mechanical, service water heating and lighting

systems. As an alternative, ASHRAE/IESNA Standard 90.1-2007 can be used to demonstrate

compliance with the IECC. ASHRAE 90.1 is also to be used when the building system is not

covered under Chapter 5.



Topic: General Category: Commercial Energy Efficiency

Reference: IECC 502.1.1 Subject: Building Envelope Compliance

Study Session 6 97

Typically, insulation requirements for metal-framed walls are more stringent than for wood-framed

wall systems because of the increased heat transfer in metal. For example, in Climate Zone 3, metal

wall systems must be provided with continuous insulation in addition to the required insulation

installed between the framing members. A wood-framed wall in the same Climate Zone is only

required to have insulation installed between the framing members.

Code Text:

Discussion and

Commentary:

The building thermal envelope shall meet the requirements of Tables 502.2(1) and 502.3

based on the climate zone specified in Chapter 3. Buildings with a vertical fenestration area

or skylight area that exceeds that allowed in Table 502.3 shall comply with the building

envelope provisions of ASHRAE/IESNA 90.1.

The opaque envelope provisions contain specific requirements addressing two types of buildings: 1)

those Group R buildings defined as commercial buildings by Chapter 2, and (2) all other commercial

buildings. Typically, the insulation requirements for Group R occupancies defined as commercial are

more stringent than for other commercial buildings so as to be more consistent with the insulation

requirements for Group R buildings defined as residential.

(continued)



Topic: Roof Assembly Category: Commercial Energy Efficiency

Reference: IECC 502.2.1 Subject: Building Envelope Compliance

98 2009 IECC Study Companion

Insulation installed on top of a suspended ceiling system cannot contribute toward the ceiling

insulation requirement. Insulation must be installed at the same location as the air barrier. A

suspended ceiling cannot be considered an air barrier, unless each ceiling tile is individually sealed.

Code Text:

Discussion and

Commentary:

The minimum thermal resistance (R-value) of the insulating material installed either

between the roof framing or continuously on the roof assembly shall be as specified in Table

502.2(1), based on construction materials used in the roof assembly. See exception for

continuously insulated roof assemblies where the insulation thickness varies by no more than

1 inch and the area-weighted U-factor is equivalent to the same assembly, with the R-value

specified in Table 502.2(1). Insulation installed on a suspended ceiling with removable

ceiling tiles shall not be considered part of the minimum thermal resistance of the roof

insulation.

The insulation requirements for a roof/ceiling assembly will vary depending on how the roof

is constructed and where the insulation is placed. Three different roof assemblies are listed.

Based on the roof type, insulation is required to be placed between framing or be continuous

(ci). For example, in most Climate Zones a vented attic space will be required to have a

minimum R-38 insulation installed between framing.



OBJECTIVE:

REFERENCE:

KEY POINTS:

To obtain an understanding of Chapter 5, Commercial Energy Efficiency, requirements for

fenestration, and Section 503, Building Mechanical Systems, mandatory requirements

through the energy recovery ventilation systems.

Sections 502 (partial) and 503 (partial), 2009 International Energy Conservation Code

• What two requirements apply to vertical glazing? How can an overhang affect one of the

requirements?

• When are vestibules required on commercial buildings?

• When does the code apply to HVAC systems? How does the code apply to systems

installed to handle process loads?

• What types of HVAC systems fall under the simple system category? What system types

are classified as complex systems?

• What are the requirements for sizing heating and cooling systems? When can systems be

oversized?

• What are the minimum efficiency requirements for heating and cooling systems?

• What are the minimum capability requirements for thermostats? How many systems may

a thermostat control?

• When is an energy recovery ventilation system required?

111
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Topic: Fenestration Category: Commercial Energy Efficiency

Reference: IECC 502.3.2 Subject: Building Envelope Compliance

112 2009 IECC Study Companion

The building design must have a SHGC that does not exceed that in the prescriptive package. The

greater the projection factor, the better the window is shaded, and a window with a higher SHGC

value can be used to comply with the IECC.

Code Text:

Discussion and

Commentary:

For vertical fenestration, the maximum U-factor and solar heat gain coefficient (SHGC)

shall be as specified in Table 502.3, based on the window projection factor. For skylights, the

maximum U-factor and solar heat gain coefficient (SHGC) shall be as specified in Table

502.3.

The U-factor is a measure of how well the assembly conducts heat. The lower the number, the

better the assembly performs as an insulator. This information should be listed in the window

schedule on the approved building plans, with the manufacturer’s data on the window label or

on the documentation. Glazing must be rated by the National Fenestration Rating Council

(NFRC). The solar heat gain coefficient (SHGC) is a measure of how much solar radiation is

transmitted through the window. The lower the number, the lower the amount of solar

radiation that passes through the glazing, and the lower the solar heat gain. SHGC is part of a

system for rating window performance used by the NFRC. The SHGC requirement is

affected by the projection factor (PF) of qualifying overhangs. The projection factor is

calculated by measuring the horizontal distance from the window surface to the farthermost

edge of the overhang and dividing that by the vertical distance from the bottom of the window

to the lowest point of the overhang.



Topic: Outdoor Air Intake and Exhaust Openings Category: Commercial Energy Efficiency

Reference: IECC 502.4.5 Subject: Building Envelope Compliance

Study Session 7 113

The use of a damper eliminates air infiltration into the building through the vent when the vent does

not need to be open.

Code Text:

Discussion and

Commentary:

Stair and elevator shaft vents and other outdoor air intakes and exhaust openings integral to

the building envelope shall be equipped with not less than a Class I motorized, leakage-rated

damper with a maximum leakage rate of 4 cfm per square foot ( 6.8 L/s�Cm2) at 1.0 inch water

gauge (w.g.) (1250 Pa) when tested in accordance with AMCA 500D. See exception for use

of gravity (nonmotorized) dampers in one- and two-story buildings.

All vents installed in the building must be equipped with either a motorized damper or, for

buildings less than three stories, a gravity damper.



Topic: Vestibules Category: Commercial Energy Efficiency

Reference: IECC 502.4.7 Subject: Building Envelope Compliance

114 2009 IECC Study Companion

“Entrance doors” are defined in Chapter 2 as fenestration products used for ingress, egress and

access in nonresidential buildings, including, but not limited to, exterior entrances that utilize

latching hardware and automatic closers and contain over 50-percent glass specifically designed to

withstand heavy use and possibly abuse.

Code Text:

Discussion and

Commentary:

A door that separates conditioned space from the exterior shall be protected with an enclosed

vestibule, with all doors opening into and out of the vestibule equipped with self-closing

devices. Vestibules shall be designed so that in passing through the vestibule it is not

necessary for the interior and exterior doors to open at the same time. See exceptions for (1)

buildings in Climate Zones 1 and 2, (2) doors not intended to be used as a building entrance

door, (3) doors opening directly from a sleeping unit or dwelling unit, (4) doors that open

directly from a space less than 3,000 square feet in area, (5) revolving doors and (6) doors

used primarily to facilitate vehicular movement or material handling and adjacent personnel

doors.

Enclosed vestibules are often required to reduce air infiltration at doors that lead from the

building to the outdoors. The provisions only apply to doors that are considered entrance

doors to the building. The doors leading into and out of the vestibule must have self-closing

devices. In addition, the doors must be designed so that it is not necessary to open the doors

leading into and out of the vestibule simultaneously to enter and exit the space.

Space 3000 ft2
�

Vestibule

Self-closing doors
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BUILDING TECHNOLOGIES PROGRAM 

Instructions for the Commercial Building Data Collection Checklist 
2009 International Energy Conservation Code 

 
Use of these instructions with the commercial checklist assumes a comprehensive understanding of the 
provisions of Chapter 5 of the 2009 International Energy Conservation Code (2009 IECC) and key 
concepts and definitions applicable to those provisions. Consult the 2009 IECC about particular items in 
the checklist, each of which contains the corresponding code section(s) for quick reference. While most of 
the code provisions are included in the checklists, there are a few requirements that are deemed 
administrative and/or without significant impact, and these are not included. The checklist was developed 
specifically for use in addressing Recovery Act and State Energy Program requirements, both of which 
are focused on saving energy. However, it is a useful inspection tool for all code officials in jurisdictions 
that have adopted the commercial provisions in the 2009 IECC, noting that slight modifications may be 
necessary for jurisdictions that amended the code prior to adoption. 

The checklists are divided into stages corresponding to traditional building inspection stages. A building 
may require more than one field visit to gather compliance data during each stage of construction. 
Multiple buildings can be used to derive a single building evaluation. This may occur where multiple 
buildings are being simultaneously constructed, with construction in varying stages occurring at the same 
time (e.g., a housing subdivision, condominium or apartment complex, or commercial office park). In 
these cases, the same building must be used for at least one complete inspection stage (i.e., plan review, 
foundation, framing, plumbing, mechanical, electrical, insulation, or final inspection). Additionally, the 
buildings must be of the same building type. Another approach may use a primary building for completing 
most of the evaluation, but separate buildings may be inspected for capturing compliance on checklist 
items that could not be evaluated for this primary building. A companion document, Measuring Energy 
Code Compliance1, describes these approaches for using multiple buildings to derive a single evaluation. 

Completing the General Information Section. All inputs at the top of the first page of the checklist 
should be completed. Some of these inputs are repeated on the beginning of each construction stage. 
Where a single building is being evaluated for each stage of construction, the duplicate inputs can be 
ignored. Where different buildings are used for completing different stages of construction, the top portion 
of each checklist stage must be completed for each different building evaluated. 

• Compliance Approach: Compliance with the energy code can be demonstrated by the prescriptive, 
trade-off, or performance approach. In evaluating building compliance, the prescriptive approach 
should be assumed unless documentation is obtained from the building department or responsible 
authority demonstrating compliance with either the trade-off or performance approach. The 2009 
IECC contains the prescriptive requirements which must be met under the prescriptive approach. If a 
trade-off or performance approach is used to demonstrate compliance, the buildings may NOT 
comply with these prescriptive values and yet may still be deemed to comply with the code (and 
therefore should be marked as compliant for the given checklist item) on the basis that some other 
aspect of the building exceeds the code. For example, assume a trade-off approach was used and a 
valid worksheet or software report was submitted showing a compliant building in Climate Zone 3B 
with R-30 attic insulation. In Climate Zones 3A, B, and C, the prescriptive insulation R-value 
requirement for attics is listed as R-38 (Table 502.2(1) in 2009 IECC). In this example, the attic 
insulation should be marked as compliant even though it does not meet the prescriptive requirement. 
If the trade-off submission is valid, there will be some other building component that exceeds code 
requirements and offsets the non-compliant attic insulation. 

                                                      
1 Pacific Northwest National Laboratory. 2010. Measuring Energy Code Compliance. PNNL-19281. 
http://www.energycodes.gov/arra/compliance_evaluation.stm  
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Complies Column. Each checklist item must be selected as compliant (Y), not compliant (N), or not 
applicable (N/A). Some examples of where a checklist item might be considered N/A include basement 
requirements for a building that has a slab-on-grade foundation. When evaluating a renovation or 
addition, it is also appropriate to select N/A for code provisions that do not apply. N/A should not be 
selected for cases where the code provision cannot be inspected because it has been covered or can’t be 
observed. If necessary, a different building of the same type but in a different stage of construction would 
have to be used to complete a checklist stage in order to inspect these items. 

It should be noted that state or local government may amend the 2009 IECC and/or enforcing authorities 
(code officials and inspectors) may have developed localized interpretations of the code that might result 
in minor modifications to code requirements where energy usage is not negatively impacted. 

Verified Values Column. The checklists are used to collect information about the building as well as to 
determine compliance. Provide the observed value (R-value, U-factor, depth of insulation, equipment 
efficiency, etc) in the Verified Value column. In many cases, you may observe more than one value, in 
which case all values observed should be recorded. The Comments/Notes/Findings column may be used 
if additional space is needed. For example, windows in the building may have a different U-factor than 
sliding glass doors. In another case, the checklist asks for the efficiency of all HVAC equipment, which 
might require multiple entries with differing units of measurement. How compliance is determined when 
multiple values are found may vary depending on the compliance approach: 

• Prescriptive Approach – Insulation R-values: All insulation R-values must be equal to or greater than 
the prescriptive code value. Enter all observed R-values into the Verified Value column. If any are 
less than the prescriptive code value, this checklist item is deemed to fail. 

• Prescriptive Approach – Fenestration U-factors and SHGC: Enter all observed U-factors into the 
Verified Value column. If all values are less than or equal to the code value, the checklist item is 
deemed to pass. Alternatively, if the area-weighted average glazing U-factor is less than or equal to 
the prescriptive code value, then the checklist item is deemed to pass. Where multiple U-factors are 
observed, and some are above and some below the code value, it may be necessary to check the 
area-weighted average, which will require glazing areas. The areas, U-factors, and calculations can 
be provided in the Comments/Notes/Findings area of the checklist or on a separate worksheet. A 
similar approach should be taken for fenestration SHGC.  

• Trade-Off and Performance Approaches: Under alternative approaches, the values and areas to be 
verified are those on the compliance documentation. Where multiple values are observed, enter the 
observed R-values, U-factors, and their corresponding areas into the Verified Value column if space 
permits. Where space does not allow this, use the Comments/Notes/Findings area of the checklist or 
a separate worksheet. 
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Commercial Building Data Collection Checklist* 
2009 International Energy Conservation Code 

KEY 1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3) C Complex Mechanical 

 

Building ID:         Climate Zone:          

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

State:         County:         Jurisdiction:         

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

Building Use:   Office  Retail/Mercantile  Warehouse/Storage  Education/School  Lodging/Hotel/Motel  

  Restaurant/Dining/Fast Food  Public Assembly/Religious  Healthcare  High-Rise Residential  Other 

Building Ownership:  State-owned  Local government-owned  National account  Speculative  Private  Other 

Project Type:  New Building  Existing Building Addition  Existing Building Renovation Valuation (If Renovation): $         

2009 IECC 
Section # Plan Review 

Complies

Comments/Assumptions Y N N/A

103.2 
[PR1]1 

Plans and/or specifications provide all information with 
which compliance can be determined for the building 
envelope and delineate and document where exceptions 
to the standard are claimed.   

            

103.2 
[PR2]1 

Plans, specifications, and/or calculations provide all 
information with which compliance can be determined for 
the mechanical systems and equipment and delineate 
and document where exceptions to the standard are 
claimed.   

            

103.2 
[PR3]1 

Plans, specifications, and/or calculations provide all 
information with which compliance can be determined for 
the service water heating systems and equipment and 
delineate and document where exceptions to the standard 
are claimed.   

            

103.2 
[PR4]1 

Plans, specifications, and/or calculations provide all 
information with which compliance can be determined for 
the lighting and electrical systems and equipment and 
delineate and document where exceptions to the standard 
are claimed. Information provided should include interior 
and exterior lighting power calculations, wattage of bulbs 
and ballasts, transformers and control devices.    

            

 
Additional Comments/Assumptions:                
 
 

 

 

*This example checklist is still being refined through pilot studies in several states. Make sure to get the latest checklist for your climate zone at 
www.energycodes.gov/arra/compliance_evaluation.stm 
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General building information only required if different than above Building ID:         

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

2009 IECC 
Section # Footing / Foundation Inspection  

Verified 
Value 

Complies

Comments/Assumptions Y N N/A

502.2.4 
[FO1]2 

Below-grade wall insulation R-value.  R-              

303.2 
[FO2]2 

Below-grade wall insulation installed per 
manufacturer’s instructions. 

             

502.2.6 
[FO3]2 

Slab edge insulation R-value. R-  
  UUnnhheeaatteedd  
 HHeeaatteedd 

            

303.2 
[FO4]2 

Slab edge insulation installed per manufacturer’s 
instructions. 

              

502.2.6 
[FO5]2 

Slab edge insulation depth/length.  ft        

303.2.1 
[FO6]1 

Exterior insulation protected against damage, 
sunlight, moisture, wind, landscaping and 
equipment maintenance activities and should 
extend >=6 in. below grade.  

             

503.2.7 
[FO8]1 

Piping, ducts and plenum are insulated and sealed 
when installed in or under a slab. 

R-                 

503.2.4.5 
[FO9]3 

Freeze protection and snow/ice melting system 
sensors for future connection to controls. 

             

504.5 
[FO10]1 

Any recirculating SWH piping in or under slab is 
insulated. 

R-                 

 
Additional Comments/Assumptions:                
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General building information only required if different than above Building ID:         

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

2009 IECC 
Section # Framing / Rough-In Inspection  Verified Value

Complies

Comments/Assumptions Y N N/A

502.4.1, 
502.4.2 
[FR1]3 

Fenestration meets maximum air leakage 
requirements. 

 cfm/ ft2             

502.4.1, 
502.4.2 
[FR2]3 

Doors meet maximum air leakage requirements.  cfm/ ft2             

502.4.1, 
502.4.2 
[FR3]3 

Fenestration and doors labeled for air leakage.              

502.4.7 
[FR4]3 

Vestibules installed per approved plans.              

502.2.1 
[FR5]1 

Roof insulation R-value.  R-  
  AAbboovvee  ddeecckk  
  MMeettaall  
 AAttttiicc 

            

303.2 
[FR6]1 

Roof insulation R-value installed per 
manufacturer’s instructions. 

             

502.3.1, 
502.1.1 
[FR7]1 

Performance compliance approach submitted 
for vertical fenestration area >40% or skylight 
area >3%. 

             

502.3.2 
[FR8]1 

Vertical fenestration U-Factor.  U-              

502.3.2 
[FR9]1 

Skylight fenestration U-Factor.  U-              

502.3.2 
[FR10]1 

Vertical fenestration SHGC value.  SHGC: 

 

            

502.3.2 
[FR11]1 

Skylight SHGC value. SHGC: 

 

            

303.1.3 
[FR12]2 

Fenestration products rated in accordance with 
NFRC. 

             

303.1.3 
[FR13]1 

Fenestration products are certified as to 
performance. Labels or certificates provided. 

             

502.3.2, 
502.4.1, 
502.4.2 
[FI4] 2 

U-factor of opaque doors associated with the 
building thermal envelope meets requirements. 

U-  
  SSwwiinnggiinngg  
  NNoonnsswwiinnggiinngg 

            

 
Additional Comments/Assumptions:                
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General building information only required if different than above Building ID:         

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

2009 IECC 
Section # Plumbing Rough-In Inspection  

Complies

Comments/Assumptions Y N N/A

504.5 
[PL1]2 

Piping for recirculating and non-recirculating service hot-
water systems insulated.  

            

504.3 
[PL2] 3C 

Temperature controls installed on service water heating 
systems <=110 ºF for intended use serving dwelling 
units and <=90 ºF serving other occupancies. 

            

504.6 
[PL3]1 

Automatic time switches installed to automatically switch 
off the recirculating hot-water system or heat trace. 

            

[504.4 
[PL4]3 

Heat traps installed on non-circulating storage water 
tanks. 

            

 
Additional Comments/Assumptions:                
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General building information only required if different than above Building ID:         

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

2009 IECC 
Section # Mechanical Rough-In Inspection  

Verified 
Value 

Complies

Comments/Assumptions Y N N/A

503.2.3 
[ME1]2 

HVAC equipment efficiency verified. Efficiency: 

 
            

Table 
503.2.3(3) 
[ME2] 3 

PTAC and PTHP with sleeves 16 in by 42 in. 
labeled for replacement only. 

             

502.4.5 
[ME3] 3 

Stair and elevator shaft vents have motorized 
dampers that automatically close. 

             

502.4.5, 
503.2.4.4 
[ME4] 3 

Outdoor air and exhaust systems have 
motorized dampers that automatically shut when 
not in use and meet maximum leakage rates. 
Check gravity dampers where allowed. 

             

503.2.5.1 
[ME6]1 

Demand control ventilation provided for spaces 
>500 ft2 and >40 people/1000 ft2 occupant 
density and served by systems with air side 
economizer, auto modulating outside air damper 
control or design airflow  
>3,000 cfm. 

            

503.2.7 
[ME8]2 

HVAC ducts and plenums insulated. R-              

503.2.8 
[ME9]2 

HVAC piping insulation thickness.  in.             

503.2.7.1 
[ME10] 2 

Ducts and plenums sealed based on static 
pressure and location. 

            

503.2.7.1.3 
[ME11] 3 C 

Ductwork operating >3 in. water column is air 
leakage tested. 

            

503.3.1, 
503.4.1 
[ME12]1 

Air economizers provided where required, meet 
the requirements for design capacity, control 
signal, and high-limit shut-off and integrated 
economizer control. 

            

502.4.5, 
503.2.4.4 
[ME13] 2 

Return air and outdoor air dampers meet 
minimum air leakage requirements. 

            

503.3.1 
[ME14]1 

Means provided to relieve excess outside air.             

503.4.5 
[ME17] 1 

Zone controls can limit simultaneous heating 
and cooling and sequence heating and cooling 
to each zone. 

            

503.4.3.3 
[ME18] 2C 

Hydronic heat pump systems connected to a 
common water loop meet heat rejection and 
heat addition requirements. 
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2009 IECC 
Section # Mechanical Rough-In Inspection  

Verified 
Value 

Complies

Comments/Assumptions Y N N/A

503.2.9.1 
[ME41iecc]3 

Air outlets and zone terminal devices have 
means for air balancing. 

               

503.2.9.2 
[ME42iecc]3 

HVAC hydronic heating and cooling coils have 
means to balance and have pressure test 
connections. 

               

503.2.10.1 
[ME40iecc]1 

HVAC fan systems >5 hp meet fan power 
limitation. 

            

503.2.10.2 
[ME21] 2 

HVAC fan motors not larger than the first 
available motor size greater than the bhp. 

bhp: 

 

            

503.4.2 
[ME22] 2C 

VAV fan motors ≥10 hp to be driven by 
mechanical or electrical variable speed drive, or 
have a vane-axial fan with variable pitch blades, 
or have controls or devices to limit fan motor 
demand to <30% of design wattage at 50% 
design air volume at static pressure of 1/3 total 
rated static pressure of the fan.  

  VSD 

  Vane axial 
 fan 

  Other 

            

503.4.2 
[ME24] 2C 

Reset static pressure setpoint for DDC 
controlled VAV boxes reporting to central 
controller based on the zones requiring the most 
pressure. 

            

503.4.3.5 
[ME26] 3C 

Reduce flow in pumping systems of any size to 
multiple chillers or boilers when others are shut 
down. 

            

503.4.3.4 
[ME27] 3C 

Temperature reset by representative building 
loads in pumping systems >10 hp for chiller and 
boiler systems > 300,000 Btu/h. 

            

503.4.3.3.3 
[ME28] 3 C 

Two-position automatic valve interlocked to shut 
off water flow when hydronic heat pump with 
pumping system >10 hp is off. 

            

503.4.4 
[ME29] 3C 

Fan systems with motors ≥7.5 hp associated 
with heat rejection equipment to have capability 
to operate at 2/3 of full-speed and auto speed 
controls to control the leaving fluid temp or 
condensing temp/pressure of heat rejection 
device. 

            

503.2.6 
[ME30]1 

Exhaust air energy recovery on systems ≥ 5,000 
cfm and 70% of design supply air. 

             

503.4.6 
[ME31] 3C 

Condenser heat recovery system that can heat 
water to 85 ºF or provide 60% of peak heat 
rejection is installed for preheating of service hot 
water in 24/7 facility, water cooled systems 
reject >6 MMBtu, SHW load ≥1 MMBtu. 

            

503.2.11 
[ME34] 3 

Unenclosed spaces that are heated use only 
radiant heat. 

            

502.4.4 
[ME35]1 C 

Hot gas bypass on cooling systems limited to: 
≤240 kBtu/h – 50% 
>240 kBtu/h – 25% 

             

504.2 
[ME36]2C 

Service water heating equipment meets 
efficiency requirements. 

            

 
Additional Comments/Assumptions:                
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General building information only required if different than above Building ID:         

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

2009 IECC 
Section # Rough-In Electrical Inspection  

Complies

Comments/Assumptions Y N N/A

505.2.2.2 
[EL3] 2 

Automatic lighting control to shut off all building lighting 
installed in buildings >5,000 ft2. 

            

505.2.1 
[EL4] 2 

Independent lighting control installed per approved 
lighting plans and all manual control readily accessible 
and visible to occupants. 

            

505.2.4 
[EL5] 2 

Automatic lighting controls for exterior lighting installed.             

505.2.3 
[EL6] 1 

Verify separate lighting control devices for specific 
uses installed per approved lighting plans. 

            

505.3 
[EL7] 3 

Ballasted one and three lamp fixtures with >30 W/lamp 
have two lamp tandem wired ballasts when >2 fixtures 
in same space on same control. 

            

505.4 
[EL8] 1 

Exit signs do not exceed 5 watts per face.             

505.6.1 
[EL9] 1 

Exterior grounds lighting over 100 W provides 
 >60 lm/W unless on motion sensor or fixture is exempt 
from scope of code or from external LPD. 

            

 
Additional Comments/Assumptions:                
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General building information only required if different than above Building ID:         

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

2009 IECC 
Section # Insulation Inspection  

Verified 
Value 

Complies

Comments/Assumptions Y N N/A

502.4.3 
[IN1] 1 

All sources of air leakage in the building 
thermal envelope are sealed, caulked, 
gasketed, weather stripped or wrapped with 
moisture vapor-permeable wrapping 
material to minimize air leakage. 

  

502.2.1 
[IN2] 1 

Roof insulation R-value.  R-         

303.2 
[IN3] 1 

Roof insulation installed per manufacturer’s 
instructions.  

        

502.2.3 
[IN6] 1 

Above-grade wall insulation R-value.   R-  
  MMaassss  
  MMeettaall  
  SStteeeell  
 WWoooodd

  

303.2 
[IN7] 1 

Above-grade wall insulation installed per 
manufacturer’s instructions. 

  

502.2.5 
[IN8] 2 

Floor insulation R-value.  R-  
  MMaassss  
  SStteeeell  
 WWoooodd 

  

303.2 
[IN9] 2 

Floor insulation installed per manufacturer’s 
instructions. 

  

303.1.1, 
303.1.1.1 
[IN10] 2 

Building envelope insulation is labeled with 
R-value or insulation certificate providing R-
value and other relevant data. 

  

303.2.1 
[IN14] 2 

Exterior insulation is protected from 
damage with a protective material. 

  

502.2.1 
[IN17] 3 

Insulation intended to meet the roof 
insulation requirements not installed on top 
of a suspended ceiling. 

       

 
 
Additional Comments/Assumptions:                
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General building information only required if different than above Building ID:         

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

2009 IECC 
Section # Final Inspection  

Complies

Comments/Assumptions Y N N/A

502.4.6 
[FI1] 1 

Weatherseals installed on all loading dock cargo doors 
in all zones. 

            

503.2.4.1 
[FI2] 2 

Heating and cooling to each zone is controlled by a 
thermostat control. 

            

503.2.4.2, 
503.2.4.3 
[FI3] 2 

Temperature controls have the following features: dead 
band controls, setpoint overlap restrictions, off-hour 
controls, automatic shutdown, setback controls. 

            

503.2.4.1.1 
[FI5] 3 

Heat pump controls prevent supplemental electric 
resistance heat from coming on when not needed. 

            

502.4.8 
[FI20iecc]3 

Recessed luminaires in thermal envelope to limit 
infiltration and be IC rated and labeled. Seal between 
interior finish and liminare housing. 

               

503.2.2 
[FI21iecc]3 

HVAC systems and equipment capacity does not 
exceed calculated loads. 

               

504.3 
[FI11] 3 

Public lavatory faucet water temperature not greater 
than 110 oF. 

               

504.5 
[FI19iecc] 2 

Insulate automatic circulating hot water systems and 1st 
eight feet of non-circulating systems without integral 
heat traps. 

               

504.7.1 
[FI13] 3C 

Pool heaters are equipped with on/off switch and no 
continuous burning pilot light. 

            

504.7.3 
[FI4]2C 

Pool covers are provided for heated pools and pools 
heated to >90˚F have a cover >R-12. 

            

504.7.2 
[FI15]3C 

Time switches are installed on all pool heaters and 
pumps. 

            

503.2.9.3 
[FI17]3 

Furnished O&M instructions for systems and equipment 
to the building owner or designated representative. 

               

505.5, 
505.6 
[FI18] 1 

Installed lamps and fixtures are consistent with what is 
shown on the approved lighting plans. 

            

 
Additional Comments:                
 
 
 
 
 
 
 
 
 
 
 
 
KEY 1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3) C Complex Mechanical 
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Evaluator Assessment 
Please provide a general description of what was discovered during the onsite evaluation, and a professional estimate of 
what you feel the compliance rating should be, regardless of the individual metrics scored above. Include your 
assessment of the most impactful energy requirements for this particular building. 
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BUILDING TECHNOLOGIES PROGRAM 

 
Instructions for the Commercial Building Data Collection Checklist 

ANSI/ASHRAE/IESNA Standard 90.1-2007 
 
Use of these instructions with the commercial checklist assumes a comprehensive understanding of the 
provisions of the ANSI/ASHRAE/IESNA Standard 90.1–2007 (90.1-2007) and key concepts and 
definitions applicable to those provisions. Consult 90.1-2007 about particular items in the checklist, each 
of which contains the corresponding code section(s) for quick reference. While most of the code 
provisions are included in the checklists, there are a few requirements that are deemed administrative 
and/or without significant impact, and these are not included. The checklist was originally developed 
specifically for use in addressing Recovery Act and State Energy Program requirements, both of which 
are focused on saving energy. However, it is a useful inspection tool for all code officials in jurisdictions 
that have adopted 90.1-2007, noting that slight modifications may be necessary for use in jurisdictions 
that amended the standard prior to adoption. 

The checklists are divided into stages corresponding to traditional building inspection stages. A building 
may require more than one field visit to gather compliance data during each stage of construction. 
Multiple buildings can be used to derive a single building evaluation. This may occur where multiple 
buildings are being simultaneously constructed, with construction in varying stages occurring at the same 
time (e.g., a housing subdivision, condominium or apartment complex, or commercial office park). In 
these cases, the same building must be used for at least one complete inspection stage (i.e., plan review, 
foundation, framing, plumbing, mechanical, electrical, insulation, or final inspection). Additionally, the 
buildings must be of the same building type. Another approach may use a primary building for completing 
most of the evaluation, but separate buildings may be inspected for capturing compliance on checklist 
items that could not be evaluated for this primary building. A companion document, Measuring Energy 
Code Compliance1, describes these approaches for using multiple buildings to derive a single evaluation. 

Completing the General Information Section. All inputs at the top of the first page of the checklist 
should be completed. Some of these inputs are repeated on the beginning of each construction stage. 
Where a single building is being evaluated for each stage of construction, the duplicate inputs can be 
ignored. Where different buildings are used for completing different stages of construction, the top portion 
of each checklist stage must be completed for each different building evaluated. 

• Compliance Approach: Compliance with the energy code can be demonstrated by the prescriptive, 
trade-off, or performance approach. In evaluating building compliance, the prescriptive approach 
should be assumed unless documentation is obtained from the building department or responsible 
authority demonstrating compliance with either the trade-off or performance approach. 90.1-2007 
contains the prescriptive requirements which must be met under the prescriptive approach. If a trade-
off or performance approach is used to demonstrate compliance, the buildings may NOT comply with 
these prescriptive values and yet may still be deemed to comply with the code (and therefore should 
be marked as compliant for the given checklist item) on the basis that some other aspect of the 
building exceeds the code. For example, assume a trade-off approach was used and a valid 
worksheet or software report was submitted showing a compliant building in Climate Zone 3B with R-
30 attic insulation. In Climate Zones 3A, B, and C, the prescriptive insulation R-value requirement for 
attics is listed as R-38 (Table 5.5-3 in 90.1-2007). In this example, the attic insulation should be 
marked as compliant even though it does not meet the prescriptive requirement. If the trade-off 
submission is valid, there will be some other building component that exceeds code requirements and 
offsets the non-compliant attic insulation. 

                                                      
1 Pacific Northwest National Laboratory. 2010. Measuring Energy Code Compliance. PNNL-19281. 
http://www.energycodes.gov/arra/compliance_evaluation.stm  
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Complies Column. Each checklist item must be selected as compliant (Y), not compliant (N), or not 
applicable (N/A). Some examples of where a checklist item might be considered N/A include basement 
requirements for a building that has a slab-on-grade foundation. When evaluating a renovation or 
addition, it is also appropriate to select N/A for code provisions that do not apply. N/A should not be 
selected for cases where the code provision cannot be inspected because it has been covered or can’t be 
observed. If necessary, a different building of the same type but in a different stage of construction would 
have to be used to complete a checklist stage in order to inspect these items. 

It should be noted that state or local government may amend 90.1-2007 and/or enforcing authorities 
(code officials and inspectors) may have developed localized interpretations of the code that might result 
in minor modifications to code requirements where energy usage is not negatively impacted. 

Verified Values Column. The checklists are used to collect information about the building as well as to 
determine compliance. Provide the observed value (R-value, U-factor, depth of insulation, equipment 
efficiency, etc) in the Verified Value column. In many cases, you may observe more than one value, in 
which case all values observed should be recorded. The Comments/Notes/Findings column may be used 
if additional space is needed. For example, windows in the building may have a different U-factor than 
sliding glass doors. In another case, the checklist asks for the efficiency of all HVAC equipment, which 
might require multiple entries with differing units of measurement. How compliance is determined when 
multiple values are found may vary depending on the compliance approach: 

• Prescriptive Approach – Insulation R-values: All insulation R-values must be equal to or greater than 
the prescriptive code value. Enter all observed R-values into the Verified Value column. If any are 
less than the prescriptive code value, this checklist item is deemed to fail. 

• Prescriptive Approach – Fenestration U-factors and SHGC: Enter all observed U-factors into the 
Verified Value column. If all values are less than or equal to the code value, the checklist item is 
deemed to pass. Alternatively, if the area-weighted average glazing U-factor is less than or equal to 
the prescriptive code value, then the checklist item is deemed to pass. Where multiple U-factors are 
observed, and some are above and some below the code value, it may be necessary to check the 
area-weighted average, which will require glazing areas. The areas, U-factors, and calculations can 
be provided in the Comments/Notes/Findings area of the checklist or on a separate worksheet. A 
similar approach should be taken for fenestration SHGC.  

• Trade-Off and Performance Approaches: Under alternative approaches, the values and areas to be 
verified are those on the compliance documentation. Where multiple values are observed, enter the 
observed R-values, U-factors, and their corresponding areas into the Verified Value column if space 
permits. Where space does not allow this, use the Comments/Notes/Findings area of the checklist or 
a separate worksheet. 

 
 

 
 
 
 
 
 
 
 
  



 

 Page 1 

Commercial Building Data Collection Checklist* 
ANSI/ASHRAE/IESNA Standard 90.1-2007 

KEY 1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3) C Complex Mechanical 

 

Building ID:         Climate Zone:          

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

State:         County:         Jurisdiction:         

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

Building Use:   Office  Retail/Mercantile  Warehouse/Storage  Education/School  Lodging/Hotel/Motel  

  Restaurant/Dining/Fast Food  Public Assembly/Religious  Healthcare  High-Rise Residential  Other 

Building Ownership:  State-owned  Local government-owned  National account  Speculative  Private  Other 

Project Type:  New Building  Existing Building Addition  Existing Building Renovation Valuation (If Renovation): $         

90.1-2007 
Section # Plan Review 

Complies

Comments/Assumptions1  Y N N/A

4.2.2 
[PR1] 1 

Plans and/or specifications provide all information with 
which compliance can be determined for the building 
envelope and delineate and document where exceptions 
to the standard are claimed.   

            

4.2.2, 6.4.2 
[PR2] 1 

Plans, specifications, and/or calculations provide all 
information with which compliance can be determined for 
the mechanical systems and equipment and delineate 
and document where exceptions to the standard are 
claimed.   

            

4.2.2, 7.4.1 
[PR3]1 

 

Plans, specifications, and/or calculations provide all 
information with which compliance can be determined for 
the service water heating systems and equipment and 
delineate and document where exceptions to the standard 
are claimed.   

            

4.2.2, 
8.4.1.1, 
8.4.1.2 
[PR4]1 

 

Plans, specifications, and/or calculations provide all 
information with which compliance can be determined for 
the lighting and electrical systems and equipment and 
delineate and document where exceptions to the standard 
are claimed. Information provided should include interior 
and exterior lighting power calculations, wattage of bulbs 
and ballasts, transformers and control devices.    

            

6.7.2.4 
[PR5] 1 

Detailed instructions for HVAC systems commissioning 
included on the plans or specifications for ≥50,000 ft2. 

            

8.4.1.1 
[PR6] 2 

Feeder connectors sized in accordance with approved 
plans. 

            

8.4.1.2 
[PR7] 2 

Branch circuits sized for maximum drop of 3%.             

 
Additional Comments/Assumptions:                
 

                                                 
*This example checklist is still being refined through pilot studies in several states. Make sure to get the latest checklist for your climate zone at 
www.energycodes.gov/arra/compliance_evaluation.stm 
1 Use Comments/Assumptions to document code requirements that pass due to exceptions, and specify the exception. Also use 
Comments/Assumptions to document multiple values observed for a given code requirement, such as multiple equipment efficiencies. 
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General building information only required if different than above Building ID:         

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

90.1-2007 
Section # Footing / Foundation Inspection  

Verified 
Value 

Complies

Comments/Assumptions Y N N/A

5.5.3.3 
[FO1]2 

Below-grade wall insulation R-value. R-              

5.8.1.2 
[FO2]2 

Below-grade wall insulation installed per 
manufacturer’s instructions. 

             

5.5.3.5 
[FO3]2 

Slab edge insulation R-value.  R-  
  UUnnhheeaatteedd  
 HHeeaatteedd 

            

5.8.1.2 
[FO4]2 

Slab edge insulation installed per manufacturer’s 
instructions. 

              

5.5.3.5 
[FO5]2 

Slab edge insulation depth/length.  ft             

 5.8.1.7 
[FO6]1 

Exterior insulation protected against damage, 
sunlight, moisture, wind, landscaping and 
equipment maintenance activities. 

             

5.8.1.7.3 
[FO7] 1 

Insulation in contact with the ground has ≤0.3% 
water absorption rate per ASTM C272. 

                

6.3.2, 
6.4.4.1, 
6.4.4.2 
[FO8]1 

Piping, ducts and plenum are insulated and sealed 
when installed in or under a slab. 

R-                 

6.4.3.8 
[FO9]3 

Freeze protection and snow/ice melting system 
sensors for future connection to controls. 

             

6.5.8.2, 
7.4.3 
[FO10]1 

Any SWH piping in or under slab is insulated. R-                 

 
Additional Comments/Assumptions:                
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General building information only required if different than above  Building ID:         

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

90.1-2007 
Section # Framing / Rough-In Inspection  Verified Value

Complies

Comments/Assumptions Y N N/A

5.4.3.2 
[FR1]3 

Fenestration meets maximum air leakage 
requirements. 

 cfm/ ft2             

5.4.3.2 
[FR2]3 

Doors meet maximum air leakage requirements.  cfm/ ft2             

5.4.3.2 
[FR3]3 

Fenestration and doors labeled for air leakage.              

5.4.3.4 
[FR4]3 

Vestibules installed per approved plans.              

5.5.3.1 
[FR5]1 

Roof insulation R-value.  R-  
  AAbboovvee  ddeecckk  
  MMeettaall  
 AAttttiicc 

            

5.8.1.2 
[FR6]1 

Roof insulation installed per manufacturer’s 
instructions. 

             

5.5.4.2.1, 
5.5.4.2.2 
[FR7]1 

Performance compliance approach submitted for 
vertical fenestration area >40% or skylight area 
>5%. 

             

5.5.4.3a 
[FR8]1 

Vertical fenestration U-Factor.  U-              

5.5.4.3b 
[FR9]1 

Skylight fenestration U-Factor.  U-              

5.5.4.4.1 
[FR10]1 

Vertical fenestration SHGC value.  SHGC: 

 

            

5.5.4.4.2 
[FR11]1 

Skylight SHGC value. SHGC: 

 

            

5.8.2.1 
[FR12]2 

Fenestration products rated in accordance with 
NFRC. 

             

5.8.2.2 
[FR13]1 

Fenestration products are certified as to 
performance labels or certificates provided. 

             

5.8.2.3, 
5.5.3.6 
[FR14] 2 

U-factor of opaque doors associated with the 
building thermal envelope meets requirements. 

U-  
  SSwwiinnggiinngg  
 NNoonnsswwiinnggiinngg 

            

 
Additional Comments/Assumptions:                
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General building information only required if different than above  Building ID:         

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

90.1-2007 
Section # Plumbing Rough-In Inspection  

Complies

Comments/Assumptions Y N N/A

7.4.3 
[PL1]2 

Piping for recirculating and non-recirculating service hot-
water systems insulated. 

            

7.4.4.1 
[PL2] 3C 

Temperature controls installed on service water heating 
systems (≤120 ºF to max temp for intended use). 

            

7.4.4.2 
[PL3]1 

Automatic time switches installed to automatically switch 
off the recirculating hot-water system or heat trace. 

            

7.4.6 
[PL4]3 

Heat traps Installed on non-circulating storage water 
tanks. 

            

 
Additional Comments/Assumptions:                
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General building information only required if different than above  Building ID:         

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

90.1-2007 
Section # Mechanical Rough-In Inspection  

Verified 
Value 

Complies

Comments/Assumptions Y N N/A

6.4.1.4, 
6.4.1.5 
[ME1]2 

HVAC equipment efficiency verified. Non-NAECA 
HVAC equipment labeled as meeting 90.1. 

Efficiency: 

 
            

6.4.1.5.2 
[ME2] 3 

PTAC and PTHP with sleeves 16 in by 42 in. 
labeled “for replacement only”. 

             

6.4.3.4.1 
[ME3] 3 

Stair and elevator shaft vents have motorized 
dampers that automatically close. 

             

6.4.3.4.2, 
6.4.3.4.3, 
6.4.3.4.4 
[ME4] 3 

Outdoor air and exhaust systems have motorized 
dampers that automatically shut when not in use 
and meet maximum leakage rates. Check gravity 
dampers where allowed. 

             

6.4.3.4.5 
[ME5] 3C 

Ventilation fans >0.75 hp have automatic controls 
to shut off fan when not required. 

            

6.4.3.9 
[ME6]1 

Demand control ventilation provided for spaces 
>500 ft2 and >40 people/1000 ft2 occupant 
density and served by systems with air side 
economizer, auto modulating outside air damper 
control or design airflow  
>3,000 cfm. 

            

6.4.4.1.1 
[ME7]3 

Insulation exposed to weather protected from 
damage. Insulation outside of the conditioned 
space and associated with cooling systems is 
vapor retardant. 

            

6.4.4.1.2 
[ME8]2 

HVAC ducts and plenums insulated. R-              

6.4.4.1.3 
[ME9]2 

HVAC piping insulation thickness.  in.             

6.4.4.2.1 
[ME10] 2 

Ducts and plenums sealed based on static 
pressure and location. 

            

6.4.4.2.2 
[ME11] 3 C 

Ductwork operating >3 in. water column requires 
air leakage testing. 

            

6.5.1, 
6.5.1.1.1, 
6.5.1.1.2, 
6.5.1.1.3, 
6.5.1.3 
[ME12]1 

Air economizers provided where required, meet 
the requirements for design capacity, control 
signal, and high-limit shut-off and integrated 
economizer control. 

            

6.5.1.1.4 
[ME13] 2 

Return air and outdoor air dampers meet 
minimum air leakage requirements. 

            

6.5.1.1.5 
[ME14]1 

Means provided to relieve excess outside air.             

6.5.1.2, Water economizers provided where required,             
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90.1-2007 
Section # Mechanical Rough-In Inspection  

Verified 
Value 

Complies

Comments/Assumptions Y N N/A

6.5.1.2.1, 
6.5.1.2.2, 
6.5.1.3 
[ME15]1 C 

meet the requirements for design capacity, 
maximum pressure drop and integrated 
economizer control and heating system impact. 

6.5.1.4 
[ME16]1 

Economizer operation will not increase heating 
energy use during normal operation. 

            

6.5.2.1 
[ME17] 1 

Zone controls can limit simultaneous heating and 
cooling and sequence heating and cooling to 
each zone. 

            

6.5.2.2.3 
[ME18] 2 C 

Hydronic heat pump systems connected to a 
common water loop meet heat rejection and heat 
addition requirements. 

            

6.5.2.3 
[ME19] 3C 

Dehumidification controls provided to prevent 
reheating, recooling, mixing of hot and cold 
airstreams or concurrent heating and cooling of 
the same airstream. 

            

6.5.2.4 
[ME20] 3C 

Water economizer specified on hydronic cooling 
and humidification systems designed to maintain 
inside humidity at > 35 ºF dewpoint if an 
economizer is required.   

            

6.5.3.1.2 
[ME21] 2 

HVAC fan motors not larger than the first 
available motor size greater than the bhp. 

bhp: 

 

            

6.5.3.2.1 
[ME22] 2 C 

VAV fan motors ≥10 hp to be driven by 
mechanical or electrical variable speed drive, or 
have a vane-axial fan with variable pitch blades, 
or have controls or devices to limit fan motor 
demand to <30% of design wattage at 50% 
design air volume at static pressure of 1/3 total 
rated static pressure of the fan.  

  VSD 

  Vane axial 
 fan 

  Other 

            

6.5.3.2.2 
[ME23] 2 C 

VAV fans have static pressure sensors positioned 
so setpoint ≤1/3 total design pressure. 

            

6.5.3.2.3 
[ME24] 2 C 

Reset static pressure setpoint for DDC controlled 
VAV boxes reporting to central controller based 
on the zones requiring the most pressure. 

            

6.5.4.1 
[ME25] 3C 

HVAC pumping systems >10 hp designed for 
variable fluid flow. 

            

6.5.4.2 
[ME26] 3C 

Reduce flow in pumping systems >10 hp. to 
multiple chillers or boilers when others are shut 
down. 

            

6.5.4.3 
[ME27] 3C 

Temperature reset by representative building 
loads in pumping systems >10 hp for chiller and 
boiler systems > 300,000 Btu/h. 

            

6.5.4.4 
[ME28] 3C 

Two-position automatic valve interlocked to shut 
off water flow when hydronic heat pump with 
pumping system >10 hp is off. 

            

6.5.5.2 
[ME29] 3C 

Fan systems with motors ≥7.5 hp associated with 
heat rejection equipment to have capability to 
operate at 2/3 of full-speed and auto speed 
controls to control the leaving fluid temp or 
condensing temp/pressure of heat rejection 
device. 

            

6.5.6.1 
[ME30]1 

Exhaust air energy recovery on systems ≥5,000 
cfm and 70% of design supply air. 
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90.1-2007 
Section # Mechanical Rough-In Inspection  

Verified 
Value 

Complies

Comments/Assumptions Y N N/A

6.5.6.2, 
6.5.6.2.1, 
6.5.6.2.2 
[ME31] 3C 

Condenser heat recovery system that can heat 
water to 85 ºF or provide 60% of peak heat 
rejection is installed for preheating of service hot 
water in 24/7 facility, water cooled systems reject 
>6 MMBtu, SHW load ≥1 MMBtu. 

            

6.5.7.1 
[ME32] 2 

Kitchen hoods >5K cfm have make up air  
≥50% of exhaust air volume. 

            

6.5.7.2 
[ME33]1C 

Fume hoods exhaust systems ≥15,000 cfm have 
VAV hood exhaust and supply systems, direct 
make-up air or heat recovery. 

             

6.5.8.1 
[ME34] 3 

Unenclosed spaces that are heated use only 
radiant heat. 

            

6.5.9 
[ME35]1 C 

Hot gas bypass limited to: 
≤240 kBtu/h – 50% 
>240 kBtu/h – 25% 

             

7.4.2 
[ME36]2C 

Service water heating equipment meets efficiency 
requirements. 

            

7.5.1 
[ME37]2 C 

Combined space and water heating system not 
allowed unless standby loss less than calculated 
maximum. AHJ has approved or combined 
connected load <150 KBtu/h. 

             

7.5.2 
[ME38]2 C 

Service water heating equipment used for space 
heating complies with the service water heating 
equipment requirements. 

             

 
Additional Comments/Assumptions:                
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General building information only required if different than above  Building ID:         

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

90.1-2007 
Section # Rough-In Electrical Inspection  

Complies

Comments/Assumptions Y N N/A

9.4.1.1 
[EL1] 2 

Automatic lighting control to shut off all building lighting 
installed in buildings >5,000 ft2. 

            

9.4.1.2 
[EL2] 2 

Independent lighting control installed per approved 
lighting plans and all manual control readily accessible 
and visible to occupants. 

            

9.4.1.3 
[EL3] 2 

Automatic lighting controls for exterior lighting installed.             

9.4.1.4 
[EL4] 1 

Verify separate lighting control devices for specific 
uses installed per approved lighting plans. 

            

9.4.2 
[EL5] 3 

Ballasted one and three lamp fixtures with >30 W/lamp 
have two lamp tandem wired ballasts when >2 fixtures 
in same space on same control. 

            

9.4.3 
[EL6] 1 

Exit signs do not exceed 5 watts per face.             

9.4.4 
[EL7] 1 

Exterior grounds lighting over 100 W provides  
>60 m/W unless on motion sensor or fixture is exempt 
from scope of code or from external LPD. 

            

9.6.2 
[EL8] 1 

Additional interior lighting power allowed for special 
functions per the approved lighting plans and is 
automatically controlled and separated from general 
lighting. 

            

10.4.1 
[EL9] 2 

Electric motors meet requirements where applicable.              

 
Additional Comments/Assumptions:                
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General building information only required if different than above  Building ID:         

Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

90.1-2007 
Section # Insulation Inspection  

Verified 
Value 

Complies

Comments/Assumptions Y N N/A

5.4.3.1 
[IN1] 1 

All sources of air leakage in the building 
thermal envelope are sealed, caulked, 
gasketed or weather stripped to minimize air 
leakage. 

     

5.5.3.1 
[IN2] 1 

Roof insulation R-value.  R-           

5.8.1.2, 
5.8.1.3 
[IN3] 1 

Roof insulation installed per manufacturer’s 
instructions.  Blown or poured loose-fill 
insulation is installed only where the roof slope 
is ≤3 in 12. 

          

5.5.3.1 
[IN4] 3 

Skylight curbs insulated to the level of roofs 
with insulation above deck or R-5. 

R-           

5.5.3.1.1 
[IN5] 3 

High-albedo roofs meet solar reflectance of 
0.70 and thermal emittance of 0.75 or SRI of 
82. 

SR:  

SRI:  

     

5.5.3.2 
[IN6] 1 

Above-grade wall insulation R-value.   R-  
  MMaassss  
  MMeettaall  
  SStteeeell  
 WWoooodd 

     

5.8.1.3 
 [IN7] 1 

Above-grade wall insulation installed per 
manufacturer’s instructions. 

     

5.5.3.4 
[IN8] 2 

Floor insulation R-value.  R-  
  MMaassss  
  SStteeeell  
 WWoooodd

     

5.8.1.3 
 [IN9] 2 

Floor insulation installed per manufacturer’s 
instructions. 

     

5.8.1.1 
[IN10] 2 

Building envelope insulation is labeled with R-
value or insulation certificate providing R-value 
and other relevant data. 

      

5.8.1.4 
[IN11] 2 

Eaves are baffled to deflect air to above the 
insulation. 

     

5.8.1.5 
[IN12] 2 

Insulation is installed in substantial contact with 
the inside surface separating conditioned 
space from unconditional space. 

     

5.8.1.6 
[IN13] 2 

Recessed equipment installed in building 
envelope assemblies does not compress the 
adjacent insulation. 

     

5.8.1.7 
[IN14] 2 

Exterior insulation is protected from damage 
with a protective material. 

     

5.8.1.7.1 
[IN15] 2 

Attics and mechanical rooms have insulation 
protected where adjacent to attic or equipment 
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90.1-2007 
Section # Insulation Inspection  

Verified 
Value 

Complies

Comments/Assumptions Y N N/A

access. 

5.8.1.7.2 
[IN16] 2 

Foundation vents do not interfere with 
insulation. 

         

5.8.1.8 
[IN17] 3 

Insulation intended to meet the roof insulation 
requirements not installed on top of a 
suspended ceiling. 

         

 
Additional Comments/Assumptions:                
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General building information only required if different than above  Building ID:         
Date:         Name of Evaluator(s):          

Building Contact:  Name:         Phone:         Email:         

Building Name & Address:         Conditioned Floor Area:         ft2 

Compliance Approach (check all that apply):    Prescriptive     Trade-Off     Performance  

Compliance Software (if used):         Green/Above-Code Program:          

90.1-2007 
Section # Final Inspection  

Complies

Comments/Assumptions Y N N/A

5.4.3.3 
[FI1] 1 

Weatherseals installed on all loading dock cargo doors 
in Climate Zones 4-8. 

            

6.4.3.1.1 
[FI2] 2 

Heating and cooling to each zone is controlled by a 
thermostat control. 

            

6.4.3.1.2, 
6.4.3.2, 
6.4.3.3, 
6.4.3.3.1, 
6.4.3.3.2 
[FI3] 2 

Temperature controls have the following features:  dead 
band controls, setpoint overlap restrictions, off-hour 
controls, automatic shutdown, setback controls. 

            

6.4.3.3.3 
[FI4] 2 

Systems with air capacity >10,000 cfm include optimum 
start controls. 

            

6.4.3.5 
[FI5] 3 

Heat pump controls prevent supplemental electric 
resistance heat from coming on when not needed. 

            

6.4.3.7 
[FI6] 3C 

When humidification and dehumidification is provided to 
a zone simultaneous operation is not possible. 

            

6.7.2.1 
[FI7] 3 

Furnish HVAC “as-built” drawings submitted within 90 
days of system acceptance. 

            

6.7.2.2 
[FI8]3 

Furnish O&M manual for HVAC systems.             

6.7.2.3 
[F9] 1C 

An air and/or hydronic system balancing report is 
provided for HVAC systems serving zones >5,000 ft2 of 
conditioned area. 

            

6.7.2.4 
[FI0] 1C 

Verify HVAC control systems have been tested to 
ensure proper operation, calibration and adjustment of 
controls. 

            

7.4.4.3 
[FI11] 3 

Public lavatory faucet water temperature not greater 
than 110 oF. 

               

7.4.4.4 
[FI12] 3 

Controls are installed that limit the operation of a 
recirculation pump installed to maintain temperature of a 
storage tank. 

               

7.4.5.1 
[FI13] 3C 

Pool heaters are equipped with on/off switch and no 
continuous burning pilot light. 

            

7.4.5.2 
[FI14]2C 

Pool covers are provided for heated pools and pools 
heated to >90˚F have a cover >R-12. 

            

7.4.5.3 
[FI15]3C 

Time switches are installed on all pool heaters and 
pumps. 

            

8.7.1 
[FI16]3 

Furnished as-built drawings for electric power systems.             

8.7.2 
[FI17]3 

Furnished O&M manual for electrical power systems 
and equipment. 

            

9.1.3 
[FI8] 1 

Installed lamps and fixtures are consistent with what is 
shown on the approved lighting plans. 

            

 



 

 Page 12 

Additional Comments/Assumptions:                
 
 
Evaluator Assessment 
Please provide a general description of what was discovered during the onsite evaluation, and a professional estimate of 
what you feel the compliance rating should be, regardless of the individual metrics scored above. Include your 
assessment of the most impactful energy requirements for this particular building. 
 
            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
KEY 1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3) C Complex Mechanical 



ICC ENERGY INSPECTOR’S GUIDE

Your ideal resource for effective, accurate, consistent, and complete commercial and residential  
energy provisions. This handy pocket guide is organized in a manner consistent with the inspection 
sequence and process for easy use on site. Increase inspection effectiveness by focusing on the 
most common issues relevant to energy conservation.

You can find this product at www.iccsafe.org/DOEreferences.
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What’s in it FOR ME?

In this section you’ll �nd:
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code of�cials, and where to �nd more

Where to go for energy codes 
solutions and technical support
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Find more at  
www.energycodes.gov/becu
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TRAINING 

Press “play” on the codes training you need most: find webcasts, 
videos, self-paced training courses, and more resources for commercial 
code officials on www.energycodes.gov/becu

Training Seminars
2009 IECC Update
“This seminar introduces participants 
to the major changes from the 2006 
IECC to the 2009 IECC. Participants will 
discuss the changes, reasons for the 
changes, and take part in knowledge 
review activities. Information presented 
will allow participants to apply these 
new code requirements to design, plan 
review, and/or inspection. This seminar 
emphasizes the increase in energy 
efficiency improvements.”
2009 IECC Fundamentals

Find more at 
www.iccsafe.org or 1-800-786-4452

Online Certification  
Practice Course

2009 IECC Commercial Energy Plan 
Examiner Certification Exam Practice 
Course

Online CEU
2009 IECC Commercial Energy Plans 
Examiner Online Renewal Update

	 CODE	and	
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SUPPORT FOR CODE OFFICIALS

Whether you’re looking for published resources, frequently asked questions, or technical support, 
BECP’s Solutions and Help Center will point you in the right direction.

Commercial  
SUPPORT

Commercial  
SUPPORT

Energy Inspector’s Guide: Easy to 
use pocket guide based on the 2009  

International Energy Conservation Code® and 
ASHRAE/IESNA 90.1-2007

2009 International Energy  
Conservation Code® and 

Commentary

2009 International Energy 
Conservation Code® Study 
Companion 

Find more at www.iccsafe.org or 
1-800-786-4452

Find more at  
www.energycodes.gov/help
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Code Citations*

►	 ASHRAE	90.1-2007,	
3.2	Installed	Interior	Lighting	Power.	

•	 The	power	in	watts	of	all	permanently	
installed	general,	task,	and	furniture	
lighting	systems	and	luminaires.

►	 ASHRAE	90.1-2007,	
9.4.1.4	Additional	Controls.

•	 d.	Task Lighting -	supplemental	
task	lighting,	including	permanently	
installed	undershelf	or	undercabinet	
lighting	shall	have	a	control	device	
integral	to	the	luminaires	or	be	
controlled	by	a	wall-mounted	control	
device	provided	that	the	control	device	
is	readily	accessible	and	located	
so	that	the	occupant	can	see	the	
controlled	lighting.

►	 IECC	2009,	Section	505.5.1	
Total	connected	interior	lighting	power.

•	 The	total	connected	interior	lighting	
power	(watts)	shall	be	the	sum	of	the	
watts	of	all	interior	lighting	equipment.

►	 IECC	2009,	Section	505.5.1.3	
Other	Luminaires.

•	 The	wattage	of	all	other	lighting	
equipment	shall	be	the	wattage	of	the	
lighting	equipment	verified	through	
data	furnished	by	the	manufacturer	or	
other	approved	sources.

EERE	Information	Center	
1-877-EERE-INFO	(1-877-337-3463)	
eere.energy.gov/informationcenter

PNNL-SA-66718		•		August	2010
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50%	wastepaper,	including	10%	post-consumer	waste.
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Reproduced	with	permission.	All	rights	reserved.
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Furniture-mounted task lighting
Furniture-mounted task lighting is 
often used in office spaces. In some 
cases, this furniture-mounted lighting 
is a planned element of the overall 
lighting design and by definition 
should be included for compliance. 
In other cases, furniture is a future 
tenant responsibility and the complete 
space lighting design is composed of 
typical overhead and other permanent 
luminaires only. Any lighting that was 
not part of the overall design and is 
brought in later by tenants, whether 
it is furniture mounted or portable, 
would not be included as part of 
energy compliance. 

When considering code compliance 
for renovations, similar compliance 
guidelines would apply. Furniture or 
task lighting that is part of the design 
for the new lighting after renovations 
needs to comply with the Standard’s 
guidelines for task lighting. Note that 
Standard 90.1 requires that all task 
lighting be separately controlled from 
general lighting. Standard 90.1-2007 
and IECC 2009 both include an 
exception to counting the wattage 
of furniture-mounted task lighting 
as part of the lighting power density 
compliance when the task lighting is 
controlled by occupancy sensing or 
similar automatic shutoff. 

Plan Review

1. Verify that the lighting schedule 
specifies all designed lighting. For 
task lighting that is considered 
part of the overall design, but 
not yet specified (for example, 
undershelf  task lighting that 
will be brought in as part of 
furniture systems by a tenant), the 
compliance documentation should 
provide an accounting or estimate 
of this lighting as part of the 
complete space design. 

2. Verify that the manufacturer’s 
data on furniture and other 
equipment that incorporates task 
lighting, and which is part of 
the lighting design of the space, 
specify how the task lighting will 
be shut off. It should be shut 
off  either by an integral control 
device or other accessible control 
visible to the occupant within the 
intended space. 

3. Verify that any supplemental task 
lighting being claimed under the 
exemption is controlled with an 
automatic sensor.

Field Inspection

1. Verify that installed supplemental 
lighting has an integral control 
device. For furniture-mounted 
task lighting that is being 
exempted, the control must be 
automatic, such as an occupancy 
sensor.

2. Verify that non-exempted 
task lighting can be manually 
switched on and off  either within 
the equipment/furniture or in 
a location accessible by the 
occupant.

BUILDING TECHNOLOGIES PROGRAM

Code Notes

Task Lighting in Offices  
[ASHRAE 90.1-2007, 2009 IECC].  

Defining task lighting. The appropriate treatment of task lighting 
for energy code compliance has always been a potentially confus-
ing issue. The intent of ANSI/ASHRAE/IESNA Standard 90.1-2007 
(as well as previous versions back to 1999) and the International 
Energy Conservation Code® (IECC) (including versions back to 
2003) is for task lighting to be included in compliance calculations 
when it is part of the lighting design. This applies to office spaces 
where task lighting is common as well as other spaces where task 
lighting may appear in various forms.

Current office lighting design trends are evolving to incorporate 
more task and less overhead ambient lighting. These designs 
provide more flexibility and may require less installed power. The 
power density requirements in Standard 90.1 and IECC accom-
modate this design trend by requiring compliance for the entire 
lighting design, including task lighting. The wording in the definition 
of installed interior lighting power (in ASHRAE 90.1-2007) clearly 
notes that “…all permanently installed general, task, and furniture 
lighting systems and luminaires” must be included as part of the 
lighting power density for compliance. The IECC does not have a 
similar specific definition that relates to task lighting, but the intent 
and expected application are the same.

Current office lighting design trends 
are evolving to incorporate more task 
and less overhead ambient lighting. 

 

 

Study Companion

2009International Energy Conservation Code
®

	 CODE	and	
	COMMENTARY			

IECC®

INTERNATIONAL	ENERGY
	 CONSERVATION	CODE®



 

  

BUILDING TECHNOLOGIES PROGRAM 

Building Energy Codes 

DRAFT 

COMMERCIAL CODES 
Examples of Frequently Asked  

Questions (FAQs) 
 

Q: What code do I need to comply with?  
A: Visit the BECP Status of State Codes page at 

www.energycodes.gov to find out which commercial 
energy code your state has adopted. Often, 
commercial buildings must comply with a certain 
version of either the International Code Council’s 
(ICC’s) International Energy Conservation Code 
(IECC) or ASHRAE Standard 90.1 – Energy Standard 
for Buildings Except Low-Rise Residential Buildings. 
However, local jurisdictions and municipalities 
sometimes have codes in place other than the state 
adopted code.  

Q: How do I create an energy code compliance 
report to get my building permit?  
A: Download COMcheckTM software at no charge, or 

simply launch COMcheck-WebTM (both are available at 
www.energycodes.gov/software.stm). You will fill out 
forms with information about your project, such as 
square footage of the floors, walls, and ceilings, 
insulation levels, information about your windows and 
heating and cooling system. The menu-driven software 
will show you when the building has complied with the 
energy code. At that point, owners can print out the 
reports to submit for the building permit. 

Q: Where can I get a copy of the energy code?  
A: Copies of the IECC can be purchased from the ICC 

website (www.iccsafe.org). ASHRAE Standard 90.1 
can be purchased from the ASHRAE website 
(www.ashrae.org). With new DOE funding, the 2009 
IECC and Standard 90.1-2007 is now available in an 
electronic version for free at 
http://www.iccsafe.org/store/pages/doeregistration.aspx. 

Q: What are the minimum insulation and window 
requirements for my building? 
A: Minimum insulation levels and window requirements 

depend on your climate zone, whether you are 
complying with the IECC or ASHRAE 90.1. In the IECC 
you will need the information from Table 502.2 (1) and 
Table 502.3. In ASHRAE 90.1 the information is found 
in Table 5.5-1-8, insulation levels for high albedo roofs 
can be found in Table 5.5.3.1, and SHGC multipliers 
for permanent projections is in Table 5.5.4.4.1 They 
are several ways to get this information:  

 Call, or stop by, your local building department 
and ask them. 

 Obtain a copy of the code book (see above). 

 Submit your question to BECP Technical 
Support (techsupport@becp.pnl.gov). Please 
include your state and local jurisdiction so we can 
determine your climate zone. 

Q: My project has both businesses and homes; is 
it residential or commercial?  
A: For mixed-use buildings that are three stories or less 

and have residential and commercial space, the way to 
determine if the entire building can shown to meet 
code under residential or commercial is the percentage 
of the space types. If the residential is 10% or less of 
the overall building then the entire building can fall 
under commercial. It is always easier to show 
compliance for the entire exterior thermal building 
envelope instead of breaking the building apart. If 
using COMcheck™, the apartments would be multi-
family under the space-types option and the other 
areas should also be designated according to their 
activities. Remember, if the building is four stories or 
greater, it is commercial. 

Q: Do the last IECC versions reference the 
ASHRAE Standard in such a way as to require 
the commissioning work described in them?  
A: ASHRAE Standards 90.1-2004 and 90.1-2007 require 

plans and specs to include detail descriptions for 
commissioning of HVAC systems and their controls in 
buildings with conditioned space greater than 50,000 
square feet.  

 The 2009 IECC allows a code user to use either 
90.1-2007 in its entirety (including the HVAC 
requirements) or to use the requirements in Chapter 
5 of the 2009 IECC. Chapter 5 of the 2009 IECC 
does not have any specific commissioning 
requirements. There are air system and hydronic 
system balancing requirements, but nothing 
specifically labeled “commissioning” or “functional 
testing”. Commissioning requirements have been 
proposed for the IECC before and will be discussed 
for the 2012 IECC.  
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DRAFT 

COMcheck™-specific FAQs 
 

Q: Can I use COMcheck™ in my state?  
A: COMcheck™ can be used in most states and local 

municipalities. Please see the States that can use 
COMcheck™ for Compliance page on 
www.energycodes.gov. 

Q: What is a performance approach?  
A: A performance approach (also known as a systems 

performance approach) allows you to compare your 
proposed design to a baseline or reference design and 
demonstrate that the proposed design is at least as 
efficient as the baseline in terms of annual energy use. 
This approach allows greater flexibility but requires 
considerably more effort. A performance approach is 
often necessary to obtain credit for special features, 
such as passive solar design, photovoltaic cells, 
thermal energy storage, and fuel cells. This approach 
requires an annual energy analysis for the proposed 
design and the reference design. We do not offer 
commercial software products at this time to comply 
using this approach, but future versions of the 
COMcheck™ software will include the DOE-2 energy 
analysis engine to perform the necessary calculations 
needed to determine compliance. Samples of 
performance software available are listed in the 
Building Energy Software Tools Directory on the 
Building Technologies Program website 
(www.eere.energy.gov/buildings). 

Q: How do I show compliance with additions or 
alterations?  
A: One of the keys to showing compliance for additions 

and alterations is to remember you are only 
considering the new space, or the new walls, etc. You 
have the option of showing compliance for the entire 
space, but this is not necessary or typical. Using 
COMcheckTM, you will indicate “addition” or “alteration” 
on the project information tab, and need to enter the 
following information, as it applies to your project:  

 Ceiling – gross area (ft2) and insulation  
R-value of new ceiling,  

 Exterior walls – gross area (ft2) of new exterior 
walls and insulation R-value (the existing exterior 
wall(s) that will become interior wall(s) once the 
addition is built are to be considered interior walls 
and should not be entered as part of the addition 
wall area.  

 Windows/Doors – gross area (ft2) of windows 
and/or doors with U-factor from NFRC label or 
default table in the help section of COMcheck™.  

 Floor – gross area (ft2) of addition and  
insulation R-value. If the floor is a slab, the  
length of the exterior slab edge should be 
entered in linear feet.  

Q: How do I show compliance for only lighting (or 
mechanical, or envelope)?  
A: COMcheck™ will calculate compliance for your project 

as you define it. For example, if your project is a tenant 
improvement with new interior lighting, new exterior 
lighting and mechanical, you would not need to fill in 
the envelope tab. Conversely, if your project is new 
construction of an unoccupied commercial shell and 
there is no interior lighting or mechanical system, you 
would not fill out those tabs. 

Q: Please explain how to use different wattage 
luminaire and comply with the code.  
 A: For example, does my lighting comply, if my building 

that is using a Halo H71CT 6” ceiling insulated 
Recessed Housing which accepts a R-30 type bulb, 
the bulb specified is a “15 Watt CFL, Light Bulb - 65 W 
Equal-Warm White 27000K - R30 Reflector - Energy 
Miser FE-R30-15W-27k”, can this information be input 
into the COMcheck™ Compliance Software as 15 Watt 
CFL, instead of a 65 Watt incandescent to show that it 
is in compliance?  
 The 2006 IECC requires that screw-based 

luminaries be counted for compliance based on the 
rated wattage of the luminaire. The basis for this 
requirement is that after occupancy and initial lamp 
burnout, any wattage lamp could be put in and the 
maximum luminaire wattage rating most reasonably 
represents true lighting application. This can make 
compliance difficult if a lower wattage lamp is 
intended to be used. This is why some designers 
contract with manufacturers to label luminaries with 
a lower wattage rating that ensures that future lamp 
replacements are limited to this maximum wattage. 
COMcheck™ is a tool that follows the adopted 
codes; therefore, the labeled wattage of the 
luminaire is the appropriate input for code 
compliance and the COMcheck™ tool.  
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Code Notes

Task Lighting in Offices  
[ASHRAE 90.1-2007, 2009 IECC].  

Defining task lighting. The appropriate treatment of task lighting 
for energy code compliance has always been a potentially confus-
ing issue. The intent of ANSI/ASHRAE/IESNA Standard 90.1-2007 
(as well as previous versions back to 1999) and the International 
Energy Conservation Code® (IECC) (including versions back to 
2003) is for task lighting to be included in compliance calculations 
when it is part of the lighting design. This applies to office spaces 
where task lighting is common as well as other spaces where task 
lighting may appear in various forms.

Current office lighting design trends are evolving to incorporate 
more task and less overhead ambient lighting. These designs 
provide more flexibility and may require less installed power. The 
power density requirements in Standard 90.1 and IECC accom-
modate this design trend by requiring compliance for the entire 
lighting design, including task lighting. The wording in the definition 
of installed interior lighting power (in ASHRAE 90.1-2007) clearly 
notes that “…all permanently installed general, task, and furniture 
lighting systems and luminaires” must be included as part of the 
lighting power density for compliance. The IECC does not have a 
similar specific definition that relates to task lighting, but the intent 
and expected application are the same.

Current office lighting design trends 
are evolving to incorporate more task 
and less overhead ambient lighting. 
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Code Citations*

►	 ASHRAE 90.1-2007,  
3.2 Installed Interior Lighting Power. 

•	 The power in watts of all permanently 
installed general, task, and furniture 
lighting systems and luminaires.

►	 ASHRAE 90.1-2007,  
9.4.1.4 Additional Controls.

•	 d. Task Lighting - supplemental 
task lighting, including permanently 
installed undershelf or undercabinet 
lighting shall have a control device 
integral to the luminaires or be 
controlled by a wall-mounted control 
device provided that the control device 
is readily accessible and located 
so that the occupant can see the 
controlled lighting.

►	 IECC 2009, Section 505.5.1  
Total connected interior lighting power.

•	 The total connected interior lighting 
power (watts) shall be the sum of the 
watts of all interior lighting equipment.

►	 IECC 2009, Section 505.5.1.3  
Other Luminaires.

•	 The wattage of all other lighting 
equipment shall be the wattage of the 
lighting equipment verified through 
data furnished by the manufacturer or 
other approved sources.

EERE Information Center 
1-877-EERE-INFO (1-877-337-3463) 
eere.energy.gov/informationcenter

PNNL-SA-66718  •  August 2010

Printed with a renewable-source ink on paper containing at least 
50% wastepaper, including 10% post-consumer waste.
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Reproduced with permission. All rights reserved.

*Copyright, 2009, International Code Council, Inc. Falls Church, Virginia. All rights reserved. 2009 International Energy Conservation Code.
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Furniture-mounted task lighting
Furniture-mounted task lighting is 
often used in office spaces. In some 
cases, this furniture-mounted lighting 
is a planned element of the overall 
lighting design and by definition 
should be included for compliance. 
In other cases, furniture is a future 
tenant responsibility and the complete 
space lighting design is composed of 
typical overhead and other permanent 
luminaires only. Any lighting that was 
not part of the overall design and is 
brought in later by tenants, whether 
it is furniture mounted or portable, 
would not be included as part of 
energy compliance. 

When considering code compliance 
for renovations, similar compliance 
guidelines would apply. Furniture or 
task lighting that is part of the design 
for the new lighting after renovations 
needs to comply with the Standard’s 
guidelines for task lighting. Note that 
Standard 90.1 requires that all task 
lighting be separately controlled from 
general lighting. Standard 90.1-2007 
and IECC 2009 both include an 
exception to counting the wattage 
of furniture-mounted task lighting 
as part of the lighting power density 
compliance when the task lighting is 
controlled by occupancy sensing or 
similar automatic shutoff. 

Plan Review

1.	 Verify that the lighting schedule 
specifies all designed lighting. For 
task lighting that is considered 
part of the overall design, but 
not yet specified (for example, 
undershelf  task lighting that 
will be brought in as part of 
furniture systems by a tenant), the 
compliance documentation should 
provide an accounting or estimate 
of this lighting as part of the 
complete space design. 

2.	 Verify that the manufacturer’s 
data on furniture and other 
equipment that incorporates task 
lighting, and which is part of 
the lighting design of the space, 
specify how the task lighting will 
be shut off. It should be shut 
off  either by an integral control 
device or other accessible control 
visible to the occupant within the 
intended space. 

3.	 Verify that any supplemental task 
lighting being claimed under the 
exemption is controlled with an 
automatic sensor.

Field Inspection

1.	 Verify that installed supplemental 
lighting has an integral control 
device. For furniture-mounted 
task lighting that is being 
exempted, the control must be 
automatic, such as an occupancy 
sensor.

2.	 Verify that non-exempted 
task lighting can be manually 
switched on and off  either within 
the equipment/furniture or in 
a location accessible by the 
occupant.
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Code Citations*

►	 ASHRAE 90.1-2007, 
3.2 Installed Interior Lighting Power. 

•	 The power in watts of all permanently 
installed general, task, and furniture 
lighting systems and luminaires.

►	 ASHRAE 90.1-2007, 
9.4.1.4 Additional Controls.

•	 d. Task Lighting - supplemental 
task lighting, including permanently 
installed undershelf or undercabinet 
lighting shall have a control device 
integral to the luminaires or be 
controlled by a wall-mounted control 
device provided that the control device 
is readily accessible and located 
so that the occupant can see the 
controlled lighting.

►	 IECC 2009, Section 505.5.1 
Total connected interior lighting power.

•	 The total connected interior lighting 
power (watts) shall be the sum of the 
watts of all interior lighting equipment.

►	 IECC 2009, Section 505.5.1.3 
Other Luminaires.

•	 The wattage of all other lighting 
equipment shall be the wattage of the 
lighting equipment verified through 
data furnished by the manufacturer or 
other approved sources.
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eere.energy.gov/informationcenter
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Printed with a renewable-source ink on paper containing at least 
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Furniture-mounted task lighting
Furniture-mounted task lighting is 
often used in office spaces. In some 
cases, this furniture-mounted lighting 
is a planned element of the overall 
lighting design and by definition 
should be included for compliance. 
In other cases, furniture is a future 
tenant responsibility and the complete 
space lighting design is composed of 
typical overhead and other permanent 
luminaires only. Any lighting that was 
not part of the overall design and is 
brought in later by tenants, whether 
it is furniture mounted or portable, 
would not be included as part of 
energy compliance. 

When considering code compliance 
for renovations, similar compliance 
guidelines would apply. Furniture or 
task lighting that is part of the design 
for the new lighting after renovations 
needs to comply with the Standard’s 
guidelines for task lighting. Note that 
Standard 90.1 requires that all task 
lighting be separately controlled from 
general lighting. Standard 90.1-2007 
and IECC 2009 both include an 
exception to counting the wattage 
of furniture-mounted task lighting 
as part of the lighting power density 
compliance when the task lighting is 
controlled by occupancy sensing or 
similar automatic shutoff. 

Plan Review

1.	 Verify that the lighting schedule 
specifies all designed lighting. For 
task lighting that is considered 
part of the overall design, but 
not yet specified (for example, 
undershelf  task lighting that 
will be brought in as part of 
furniture systems by a tenant), the 
compliance documentation should 
provide an accounting or estimate 
of this lighting as part of the 
complete space design. 

2.	 Verify that the manufacturer’s 
data on furniture and other 
equipment that incorporates task 
lighting, and which is part of 
the lighting design of the space, 
specify how the task lighting will 
be shut off. It should be shut 
off  either by an integral control 
device or other accessible control 
visible to the occupant within the 
intended space. 

3.	 Verify that any supplemental task 
lighting being claimed under the 
exemption is controlled with an 
automatic sensor.

Field Inspection

1.	 Verify that installed supplemental 
lighting has an integral control 
device. For furniture-mounted 
task lighting that is being 
exempted, the control must be 
automatic, such as an occupancy 
sensor.

2.	 Verify that non-exempted 
task lighting can be manually 
switched on and off  either within 
the equipment/furniture or in 
a location accessible by the 
occupant.

http://eere.energy.gov/informationcenter
http://www.energycodes.gov
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Code Notes
Automatic Lighting Shutoff for Tenant Spaces 
(Located at: www.energycodes.gov/help/notes.stm)

[ASHRAE 90.1-2007, 2009 IECC]. Automatic shutoff capability for 

all interior building lighting (with exceptions) is required by ANSI/

ASHRAE/IESNA Standard 90.1-2007 (as well as previous versions 

back to 1999) and the 2009 International Energy Conservation 

Code® (IECC) (including versions back to 2003) for buildings over 

5,000 square feet. The energy-saving intent of the requirement is 

to be sure that unnecessary lights are turned off, such as those not 

needed after the end of the business day. The requirement itself 

ensures that the control is available so that occupants can set up 

automatic shutoff of lighting.

The requirement does have important exceptions including: lighting 
intended for 24-hour operation, lighting in spaces where patient 
care is rendered, and lighting in spaces where automatic shutoff 
would endanger the safety or security of the room or occupants. 
The IECC has a specific exception for sleeping units within hotels, 
motels, boarding houses, and similar buildings, while Standard 
90.1 considers these spaces exempted under the 24-hour-
operation exemption.

Retail strip mall with several types of 
occupants. Each type of occupant will 
have different lighting needs.



BUILDING TECHNOLOGIES PROGRAM

Code Citations*

ASHRAE Standard 90.1-2007, Section 
9.4.1.1 and 2009 IECC, Section 505.2.2.2, 
Automatic Lighting Shutoff

Interior lighting in buildings larger than  
5000 ft2 shall be controlled with an 
automatic control device to shut off building 
lighting in all spaces. This automatic control 
device shall function on either

1.	 A scheduled basis using a time-of-day 
operated control device that turns  
lighting off at specific programmed 
times—an independent program 
schedule shall be provided for areas  
of no more than 25,000 ft2 but not  
more than one floor or 

2.	 An occupant sensor that shall turn 
lighting off within 30 minutes of an 
occupant leaving a space or

3.	 A signal from another control or alarm 
system that indicates the area is 
unoccupied. 

The following shall not require an automatic 
control device:

1.	 Lighting intended for 24-hour operation

2.	 Lighting in spaces where patient care  
is rendered

3.	 Lighting in spaces where an automatic 
shutoff would endanger the safety 
or security of the room or building 
occupant(s).

The size threshold issue  
and tenant spaces
The 5,000-square-foot threshold was 
originally included because of the 
potential impracticality and relative high 
cost of whole-building control systems 
for smaller buildings. This threshold is 
easy to apply for single-tenant buildings 
and for buildings with structured or 
uniform operating hours because 
the building schedule can be easily 
programmed into a whole-building 
system.

However, some building types with 
multiple tenant occupancies do not lend 
themselves to practical application of 
whole-building control. One classic 
example is the typical retail strip mall. 
If a strip mall is over 5,000 square feet 
in total, the code language (as written in 
the controls section) technically requires 
complete, automatic shutoff for the 
building as a whole. Because each retail 
business will typically have different 
operating schedules, it is difficult and 
often impractical to apply a whole-
building control system.

Typically, individual tenant businesses 
(such as those in a strip mall structure) 
will have separate electrical feeds and 
firewalls between adjoining tenants, 
effectively making them separate 
business entities. In these cases, the 
whole building automatic shutoff is 
intended to be applied on a tenant 
business basis; those individual 
businesses less than 5,000 square feet 
would not have to comply with the 
automatic lighting shutoff requirement. 
The intent in both ASHRAE 90.1 
and the IECC code is to apply this 
requirement in a practical manner. 
ASHRAE 90.1 interpretations and IECC 
staff opinions are likely to focus on 
the uniqueness of business schedules 
and separate electrical services in 

determining appropriate application of 
the 5,000-square-foot threshold. 
It is anticipated that future versions of 
Standard 90.1 (2010 and beyond) and 
IECC (2012 and beyond) will eliminate 
the 5,000-square-foot exception because 
costs have come down on whole-
building controls and the requirement 
already offers an alternative in the form 
of individual space occupancy sensors 
or other automatic controls.

Plan Review
1.	 Verify that the lighting and/or 

electrical control plans specify 
controls to be installed that meet the 
provisions of the code, including 
the control area limitations. Check 
individual tenant space sizes for an 
applicable exemption.

2.	 Verify from the design submission 
(plans and specifications) that 
the control has appropriate 
scheduling capability in sufficient 
detail for the intended use of the 
space or building. An appropriate 
scheduling control should be 
capable of maintaining the type 
of day (weekday or weekend) and 
appropriate lighting schedule for 
that day type.

Field Inspection
1.	 Verify that controls installed meet 

the capabilities and requirements as 
shown on the plans.

2.	 Verify the automatic control device 
will shut off during the designated 
or programmed times as scheduled 
for each day of the week.

*Copyright, 2007, American Society of Heating, Refrigerating and Air-Conditioning Engineers, Atlanta, GA. ASHRAE Standard 90.1-2007. 
Reproduced with permission. All rights reserved.

*Copyright, 2009, International Code Council, Inc. Falls Church, Virginia. All rights reserved. 2009 International Energy Conservation Code.
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What’s in it FOR ME?

In this section you’ll �nd:

For Your Customers: Flyers of resources 
from both BECP and ICC to help your 
building department provide answers and 
solutions. When local building professionals 
and owners ask about energy codes and 
standards, these �yers may come in handy.

Hot off the Presses: The latest news on the 
world of energy codes, including BECP’s 
Setting the Standard quarterly newsletter 
and other occasional articles as they are 
released. Make sure to register your packet 
to receive news and updates to other packet 
materials. Just visit: 
www.energycodes.gov/publications/
packetRegistration.php

State and Local Resources: we’ve left this 
tab open for code of�cials to insert energy 
codes guidance from closer to home. 

Further Resources

http://www.energycodes.gov/publications/packetRegistration.php


What’s in it FOR ME?

In this section you’ll �nd:

Materials from BECP and ICC to help  
you direct others to energy codes 
answers.

For your Customers



Building Energy Codes Assistance

Building Energy Codes 
Assistance for States and 
Stakeholders

Status of State Energy Codes Check on the current code status of any U.S. state or territory using 
BECP’s interactive map tool. Also find links to state specific portions 
of BECP’s recent nationwide analysis reports, state-level energy 
official contact information, and many other details.

www.energycodes.gov/states

Technical Assistance to States BECP provides specialized technical assistance to the states in the 
form of economic analysis, code comparisons, webcast training, and 
compliance material development requested by states to help them 
adopt, upgrade, implement, and enforce their building energy codes.

www.energycodes.gov/states/
techAssist.stm

Compliance Assistance BECP has developed an approach states and local jurisdictions can 
use for measuring compliance with building energy codes, including a 
variety of tools and resources such as inspection checklists.

www.energycodes.gov/arra/
compliance_evaluation.stm

No-cost Compliance Tools Residential Code  
Compliance Software

REScheckTM and REScheck-WebTM www.energycodes.gov/software.stm

Commercial Code  
Compliance Software

COMcheckTM and COMcheck-WebTM

Training Building Energy Codes 
University (BECU)

To help stakeholders broaden and deepen their knowledge of building 
energy codes, BECP is collecting its diverse training resources in an 
extensive Building Energy Codes University (BECU) that features 
webcasts, training videos, self-paced online courses, presentations, 
and other BECP materials and tools.

www.energycodes.gov/becu/

Solutions and Help Center Building Energy Codes 
Solutions

Whether you’re looking for published resources, frequently asked 
questions, or technical support, BECP’s Solutions and Help Center 
will point you in the right direction.

www.energycodes.gov/help

Advocacy The Building Codes Assistance 
Project (BCAP)

BCAP is an initiative of the Alliance to Save Energy, the American 
Council for an Energy-Efficient Economy, and the Natural Resource 
Defense Council that provides states with code advocacy assistance 
on behalf of DOE.

www.bcap-energy.org

October 2010

The U.S. Department of Energy’s Building Energy Codes 
Program is an information resource on national model energy 

codes. We work with other government agencies, state and local 
jurisdictions, national code organizations, and industry to promote 
stronger building energy codes and provide assistance to those who 
have an impact on energy code adoption and compliance.

BECP Website:
www.energycodes.gov

BECP Technical Support:
techsupport@becp.pnl.gov
www.energycodes.gov/help

EERE Information Center
1-877-EERE-INFO (1-877-337-3463)
www.eere.energy.gov/informationcenter

http://www.energycodes.gov/states/techAssist.stm
http://www.energycodes.gov/arra/compliance_evaluation.stm


REScheck ™ Quick Start

1. Select Appropriate Code from Code Menu 
	 	 Don’t	know	your	code?	Review	BECP’s
	 	 Status	of	State	Codes	webpage.	
2. Enter Project Information 
	 	 State/city/county	where	building	will	be	located	
	 	 Construction	type	
	 	 Project	Details
3. Enter Envelope Components
	 	 Enter	only	exterior	thermal	building	envelope
	 	 components	that	define	conditioned	space(s).
	 	 Add	as	many	components	as	you	need;	similar	
	 	 components	may	be	grouped	together.
	 	 Envelope	will	pass/fail	independent	of	lighting.

4. Enter Mechanical Equipment (optional)
	 	 Using	high-efficiency	mechanical	equipment	may
	 	 improve	the	percentage	by	which	your	building
	 	 compares	with	the	code	building.
5. View/Print the Compliance Report 
	 	 Does	the	compliance	bar	show	that	your	building
	 	 passes?
	 	 If	so,	you’re	good	to	go!	(File	View/Print	Report)	

6.  Save Your Files 
	 	 Data	file	(File	Save)	
	 	 Report	file	(File	Save	Report)

Need more detail?  
Check out the Software Help and more at 
www.energycodes.gov.
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People Helping People Build a Safer World™

Helpful Code Tools from ICC

A: 2009 INTERNATIONAL ENERGY CONSERVATION 
CODE®

Encourages energy conservation through efficiency in 
envelope design, mechanical systems, lighting systems, and 
the use of new materials and techniques. New requirements 
address: energy savings, R-values in various regions, window 
and door U-factor and SHGC values, and more. (94 pages)
SOFT COVER  #3800S09	 List $34.50  |  ICC Member $26
PDF DOWNLOAD  #8780P09	

List $34.50  |  ICC Member $26
SPANISH DOWNLOAD  #8780SP09	

List $34.50  |  ICC Member $26

CODE AND COMMENTARY TOGETHER!
B: 2009 IECC: CODE AND COMMENTARY
Includes the full text of the IECC, including tables and 
figures, followed by corresponding commentary at the end 
of each section in a single document. 
•	Read expert Commentary after each code section.
•	Learn to apply the codes effectively.
•	Understand the intent of the 2009 IECC with help from 

the code publisher. (240 pages)
Soft Cover  #3810S09	 List $52  |  ICC Member $42
PDF download  #878P09	 List $52  |  ICC Member $42
CD-ROM  #3810CD09	 List $52  |  ICC Member $42

FROM ICC AND ASHRAE!
C: 2009 IECC® ANDASHRAE/IESNA STANDARD 90.1-2007
This convenient publication contains 2009 IECC and 
ANSI/ASHRAE/IESNA Standard 90.1-2007: Energy 
Standard for Buildings Except Low-Rise Residential Buildings 
in a single volume to provide you with the information you 
need to achieve optimal energy conservation. (359 pages)
Soft Cover  #7802S09	 List $133  |  ICC Member $119.50

FITS IN YOUR POCKET!
D: ENERGY INSPECTOR’S GUIDE: BASED ON THE 2009 
INTERNATIONAL ENERGY CONSERVATION CODE® AND 
ASHRAE/IESNA 90.1-2007
Your ideal resource for effective, accurate, consistent, and 
complete commercial and residential energy provisions. This 
handy pocket guide is organized in a manner consistent with 
the inspection sequence and process for easy use on site. 
Increase inspection effectiveness by focusing on the most 
common issues relevant to energy conservation. (100 pages)
Soft Cover  #7808S09	 List $17.50  |  ICC Member $14
PDF download  #8886P09	

List $17.50  |  ICC Member $14

ENERGY EFFICIENCY CERTIFICATE STICKERS
The energy provisions in 2006 IRC® Section N1101.8 
and IECC® Section 401.3 require a type of certificate 
be installed. This new sticker clearly lists the general 
insulation, window performance, and equipment efficiency 
details. Sold in packets of 25.

#0726S  |  List $20  |  ICC Member $16

E: 2009 INTERNATIONAL ENERGY CONSERVATION 
CODE® PLAN REVIEW RECORDS
This checklist is an essential resource to conduct detailed, 
consistent plan reviews. Sold in sets of 25.
Checklist  #0802PR09	 List $30  |  ICC Member $23
PDF Download  #8880P09	 List $35  |  ICC Member $28

D EA B C

Order Your Tools Today! 
1-800-786-4452  |  www.iccsafe.org/DOEreferences
Receive Free Shipping through November 30, 2010!

Even more  
code tools 



People Helping People Build a Safer World™

A: FLASH CARDS: 2009 IECC
Provides code users, students and exam candidates with 
an effective, time-tested, easy-to-use method for study 
and information retention. Prepared and reviewed by code 
experts to ensure accuracy and quality. (60 cards)

#1821S09  |  List $17  |  ICC Member $13.50

B: 2009 INTERNATIONAL ENERGY CONSERVATION 
CODE® STUDY COMPANION
Provides an overview of the energy conservation 
provisions of the 2009 IECC®, including the requirements 
for both residential and commercial energy efficiency. 
• 10 study sessions
• 20-question quiz at end of each study session
• 200 total study questions with answer key
Great resource for Certification exams: Commercial Energy 
Inspector, Commercial Energy Plans Examiner, Residential 
Energy Inspector/Plans Examiner, or Green Building––
Residential Examiner. (188 pages) 
Soft Cover  #4807S09	 List $48  |  ICC Member $38
pdf download  #8787P09 	 List $48  |  ICC Member $38
Soft Cover/Flash Cards Combo  #4807BN09	

List $60  |  ICC Member $48

2009 INTERNATIONAL ENERGY CONSERVATION CODE® 
UPDATE HANDOUT
Introduces the key changes from the 2006 IECC® to the 
2009 IECC®.
Soft Cover  #1800PM09	  List $11  |  ICC Member $8.50

C: 2009 IECC® PERFORMING RESIDENTIAL ENERGY 
INSPECTIONS TRAINING WORKBOOK
Intended to help the building inspector, to identify those 
areas to inspect on the site that were approved in the 
review and ensure compliance with the IECC®.
Soft Cover  #1806S09	 List $42  |  ICC Member $32

2009 IECC® PERFORMING RESIDENTIAL ENERGY PLAN 
REVIEWS TRAINING WORKBOOK 
Intended to help the energy plan reviewer to identify 
those areas to inspect in the structure after approval in the 
review and ensure compliance with the IECC®. Kit includes 
plans, plan review record and workbook.
Soft Cover  #1810K09	 List $42  |  ICC Member $32

D: 2009 IECC® FUNDAMENTALS RESIDENTIAL 
PROVISIONS FOR BUILDERS TRAINING WORKBOOK  
Provides a basis for the correct use of the code in the 
design, plan review, construction, inspection and analysis 
of projects.
Soft Cover  #1801S09	 List $40  |  ICC Member $30

2009 IECC® FUNDAMENTALS RESIDENTIAL 
PROVISIONS FOR DESIGNERS TRAINING WORKBOOK  
Build understanding of the intent of the code through case 
studies and real examples that are tailored to address the 
perspective of the design professional. 
Soft Cover  #1801SD09	 List $40  |  ICC Member $30

250+ STUDY QUESTIONS!
E: 2009 GREEN RESIDENTIAL BUILDING STUDY 
COMPANION
A comprehensive self-study guide for the requirements of 
ICC 700-2008: National Green Building Standard™ and the 
referenced sections of the 2009 IRC and IECC®. The Study 
Companion’s 16 study sessions provide learning objectives, 
applicable code text and commentary, and a list of questions 
summarizing key points for study. A quiz at the end of each 
study session enables users to test their knowledge of the 
material. The answer key indicates the correct response and 
reference for each of the 256 total questions. (330 pages)
SOFT COVER  #4917S09	

List $45.95  |  ICC Member $36.95
PDF DOWNLOAD  #8950P047	

List $45.95  |  ICC Member $36.95

Order Your Tools Today! 
1-800-786-4452  |  www.iccsafe.org/DOEreferences
Receive Free Shipping through November 30, 2010!
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What’s in it FOR ME?

DOE’s Setting the Standard quarterly 
newsletter

Codes-related articles as they are 
released

In this section you’ll �nd:

Hot off the Presses



quality; impact on the atmosphere, materials, and resources; as well as 
building commissioning and operation practices. The standard also has 
a close cousin in the development stage: ASHRAE/ASHE

2
 Standard 

189.2: Design, Construction and Operation of Sustainable High 
Performance Health Care Facilities—a building sector with unique 
needs and unmatched energy use.

The International Code Council’s (ICC’s) collaborative development 
effort with the American Institute of Architects and the American 
Society for the Testing of Materials resulted in the widely anticipated 
International Green Construction Code (IGCC)–which also references 
Standard 189.1 as an alternative. Like 189.1, the IGCC applies to 
commercial buildings; however, it also references ICC-700-2008 
National Green Building Standard, a code previously co-authored with 
the National Association of Homebuilders. IGCC Public Version 1.0 
was released in March 2010, revealing a performance-based approach 
that allows jurisdictions to determine which code provisions are 
applicable to their needs. The IGCC also addresses siting, materials, 
air quality, water, commissioning, and operation. Proposed changes to 
the Public Version 1.0 of the IGCC were collected until May 14, and a 
public hearing will be held August 14-22 in Chicago. For both codes, 
the trend to include these considerations will require deep partnerships 
between the building and planning departments in adopting 
jurisdictions.

Efforts toward sustainable buildings have not gone unnoticed. Last 
month, the New York Times reported on the U.S. Conference of 
Mayors’ endorsement of the IGCC. That very evening from the 
oval office, President Obama mentioned stronger building efficiency 
standards as part of the solution to the nation’s dependence on fossil 
fuels. Green building is certainly coming of age, but the codes 
community knows its growing pains are far from over—it will take 
unprecedented collaboration and a variety of well-designed codes, 
standards, and programs to achieve the goal of lasting energy savings.

Welcome to Charlotte! 
If you’ve just arrived at Energy Codes 
2010: The Future is Now, welcome! The 
U.S. Department of Energy’s (DOE’s) 
Building Energy Codes Program (BECP) 
is thrilled that you’ve joined us for this annual training event. Or 
perhaps there is still time to make your last-minute arrangements 
at www.energycodes.gov/events/energycodes. The future of energy 
codes is now—be a part of the conversation!

“Green” and “Sustainable” More than 
Buzzwords in New Codes and Beyond 
During the first decade of the 21st century, “green” and 
“sustainable” became part of our society’s shared language. 
However, like a great song that gets far too much radio play, the 
terms have nearly worn out their welcome—and have left many 
wondering what they really mean. As a new decade begins, the 
world of building efficiency is showing what “green” can mean 
by offering sustainable building guidelines that can be adopted, 
implemented, and enforced in local jurisdictions. 

Local and statewide efforts over the last decade have been 
broadening the scope of energy codes to include comprehensive 
sustainability measures. Until recently, states and local 
jurisdictions interested in sustainable development and green 
building codes have had no choice but to develop their own 
programs. The results have included successful programs such 
as Austin, Texas’s Austin Energy® Green Building Program 
and Build it Green, a non-profit organization in California. 
These and other similar programs vary widely in scope—from 
a requirement to perform a certain percentage above baseline 
energy code(s) to a comprehensive rating system, as in the U.S. 
Green Building Council’s (USGBC’s) Leadership in Energy and 
Environmental Design (LEED) or the Green Building Initiative’s 
Green Globes®. ENERGY STAR, a joint efficiency effort of the 
EPA and DOE, has also been adopted as the minimum energy 
code in many jurisdictions in New York. Today, new options are 
surfacing that allow jurisdictions to rely on adopted, codified 
language maintained by a national code body. 

One example is the ANSI/ASHRAE/IESNA/USGBC
1
 

Standard 189.1-2009, a commercial building energy code 
published in January 2010. Standard 189.1 examines new factors 
to determine a building’s total impact and performance including 
site sustainability; water use efficiency; indoor environmental air 
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1	 The American National Standards Institute; American Society of Heating, Refrigerating and 
Air-Conditioning Engineers; Illuminating Engineering Society of North America; the United 
States Green Building Council

2	 American Society of Heating, Refrigerating and Air-Conditioning Engineers; American 
Society for Healthcare Engineering

On Tuesday, July 20th, Energy Codes 2010 will feature a special dinner 
event that will place national green building codes and programs at 
center stage, with speakers from Standard 189.1, the IGCC, LEED, and 
the new ENERGY STAR for Homes 3.0. Guests will enjoy a great meal, 
refreshments, door prizes, and entertainment. Proud Sponsors: ICC, 
ASHRAE, Edison Electric Institute, and USGBC.

An Evening of Sustainability

Q
A

Ask an Expert

Email questions about 
residential and commercial 
energy codes to BECP Technical 
Support at techsupport@becp.
pnl.gov, or submit an inquiry at  
www.energycodes.gov/help/
helpdesk.php.

Where does the rim joist come into the equation when 
doing take-offs for REScheck™?

If you have a one-story house, the rim joist that forms the 
floor system is considered part of the floor and must be 
insulated to the same level as the floor insulation. If you 
have a two- or more story house, the rim joist between the 
two floors is considered part of the exterior wall system 
and needs to be insulated at that level. Though you can 
choose to insulate to a lower level, the insulation R-value 
will need to be traded off using a tool like REScheck™. If 
you have a two-story house, the rim joist above the first 
floor is added into the total square footage of the second 
floor, above-grade wall. For example, if the second 
floor is a 9 feet above-grade wall and the rim joist is 
approximately 1 foot, the calculation includes the 1 foot 
by adding the value to the 9 feet above grade wall, and 
multiplying it by the length of the wall in order to apply 
the total square footage of above-grade wall area. If the 
rim joist is not insulated to the same level as the above-
grade wall on a two- or more story house, then you will 
have to enter the rim joist area separately in REScheck™. 
This calculation can easily be done by multiplying 
the measurement of the perimeter (excluding any 
unconditioned garage area) by the height of the rim joist.

Residential

Commercial
Are agricultural-use greenhouse structures required to 
comply with the 2009 IECC?

Greenhouses and other unique industrial buildings like 
certain manufacturing plants present a tough subject 
area for energy codes. The primary concern is the 
building envelope. To use greenhouses as an example, 
their lighting is typically exempt from energy codes, 
but the building shell is not. Standard 90.1-2007 offers 
an exception for “equipment and portions of building 
systems that use energy primarily to provide for 
industrial, manufacturing, or commercial processes.” 
None of these terms are formally defined; therefore, if 
you consider the building envelope to be a “portion of 
a building system that uses energy,” you can make a 
case that the building envelope is exempt. However, if 
you are using the 2009 IECC, no such exemption exists. 
Some state codes explicitly address these building types. 
Contact the code official for your jurisdiction to seek a 
more specific answer.

Q
A

Agricultural-use greenhouse structure

Please note that any views or opinions that may be presented in this newsletter feature, 
Ask an Expert, are solely those of the author(s) and do not necessarily represent those 
of the program or DOE. The governing jurisdiction in which the project is located has 
the final authority for all energy code issues. This organization is not liable for the 
consequences of any actions taken on the basis of the information provided.

9’

9’
10
’

Main Level

Basement

Rim Joist Area

Include rim joists as part of the exterior wall area.

July 19-22  Energy Codes 2010: The Future is Now!
Westin Charlotte Hotel, Charlotte, North Carolina

Energy Codes 2010 will provide hands-on training and face-to-face 
networking through various training activities with other members 
in the energy codes community. It represents a unique opportunity to 
bring together a diverse mix of building energy codes stakeholders, 
discuss current codes-related issues, and receive consistent technical 
training on building energy codes and standards. After the event, 
training materials/videos will become training resources at  
www.energycodes.gov.  
www.energycodes.gov/events/energycodes

August 19  Oregon-Specific COMcheck™

This webcast is a training event for the Oregon-specific section of 
the DOE compliance software COMcheck™. The new commercial 
code goes into effect on July 1, 2010. This webcast will include a 
live Q&A session.  
Online Webcast/Register online: bit.ly/Oregon-COMcheck.

October 12-14  Excellence in Building Conference & EXPO
Portland, Oregon, Marriott Downtown Waterfront

The Excellence in Building Conference and EXPO targets building 
science education. This 3-day event offers educational sessions at 
all levels of competency, covering all details of the construction 
process. Building science professionals can gather new ideas in 
products and techniques, including practice success stories to help 
increase energy efficiency in residential building and remodeling. 
www.eeba.org/conference/program.htm 

TRAINING Events
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Setting the Standard is published by the Building Energy Codes 
Program of the U.S. Department of Energy Office of Energy Efficiency 
and Renewable Energy at the Pacific Northwest National Laboratory. 
Its purpose is to encourage information exchange among building  
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and researchers to facilitate timely development and early adoption 
of the building energy conservation standards. The Building Energy 
Codes Program would like to continue sending you information about 
energy codes and compliance tools, but if you would like your name 
removed from our contacts list, go to www.energycodes.gov/unsub-
scribe.stm. Send comments and contributions to Ross Carper at 
Pacific Northwest National Laboratory (techsupport@becp.pnl.gov).
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SOFTWARE Updates on the Way

Exchange Data with REScheck™ and COMcheck™

BECP’s online tools now have the ability to exchange data with 
other applications using standard data exchange protocols. Builders, 
designers, architects, and engineers who use software tools that 
require data inputs similar to those required by BECP’s Check 
tools (REScheck™ and COMcheck™) may find this new feature a 
time-saving way to export their data from one software application 
into the Check tools, or vice versa. Candidates for such exchange 
include Computer Aided Design (CAD) tools, loads calculation 
tools, and cost estimating tools. BECP welcomes input from its 
Check users on which tools they would like to see capable of data 
exchange with either REScheck™ or COMcheck™. BECP is seeking 
partnerships with vendors to help make data exchange possible. To 
provide input or discuss partnership, please contact Linda Connell, 
BECP Software Development Team Lead, at linda.connell@pnl.gov.

CALENDAR OF Events
What’s going on?
August 14-22  International Green Construction Code  
Public Comment Hearing
The Westin O’Hare, Rosemont, IL

The International Code Council will continue the development 
process of International Green Construction Code (IGCC) with 
this public comment hearing. Comments on the IGCC Public 
Version 1.0 were collected in May, and the August hearing will 
lead to the release of Public Version 2.0 in November. 
www.iccsafe.org/cs/IGCC 

August 15-29  ACEEE Summer Study on Energy Efficiency  
in Buildings 2010
Asilomar Conference Center, Pacific Grove, CA

The 2010 ACEEE Summer Study is the ACEEE conference on 
Energy Efficiency in Buildings with a blend of presentations 
and informal meetings. Professionals will gather to discuss the 
technological basis for, and practical implementation of, reducing 
energy use and climate impacts associated with buildings. 
Individuals interested in addressing energy efficiency and climate 
change issues associated with buildings through innovative 
technologies, programs, and policies are encouraged to attend. 
Email: info@aceee.org    www.aceee.org/conf/10ss/

August 24-26  Green Building Focus Conference & Expo 2010
Birmingham-Jefferson Convention Complex, Birmingham, AL

Green Building Focus will offer global and U.S. sustainable 
development experts to educate regional built environment 
professionals as well as government officials and interested 
investors. Topics will cover the latest international trends, 
techniques, technologies and materials in green building. 
Practical, case-study based presentations and breakout sessions 
will be complemented by an exhibition of green building products 
and services. www.greenbuildingfocus.com/default.aspx?id=1345 

webSITE Inspection
BECP is beginning to roll out 
materials within Building Energy 
Codes University (BECU), a one-
stop codes resource that enhances 
BECP’s education and training 
resources: www.energycodes.gov/
becu. New products available 
now within BECU include the 
Building Energy Codes 101 series: a book, training manual, and 
presentation that stakeholders can download and use to learn 
(and teach) about the world of energy codes. Also premiering 
is a series of training presentations for building evaluators, 
complete with video clips that show real-world scenarios and 
building features. 

Identity Standards Guidance
BUILDING ENERGY CODES UNIVERSITY

BUILDING TECHNOLOGIES PROGRAM

Drumroll, please: BECP recently listed The Top Ten Reasons for 
Energy Codes. Check it out at www.energycodes.gov/publications/
general.

http://www.energycodes.gov
www.energycodes.gov/support


Challenging the Status Code 
The world of residential and commercial building energy code 
development is looking ahead to one event: the final action 
hearings of the 2012 International Energy Conservation Code 
(IECC), which will be held in Charlotte, North Carolina, from 
October 28 to November 1. In this column, BECP has covered 
progress toward a hefty goal: to develop a new edition of the 
IECC that is 30% more stringent than the 2006 IECC while 
also remaining feasible for the building design and construction 
industries, amenable for adoption and enforcement within 
jurisdictions, and beneficial to building tenants and owners—no 
small task. As of July 1, the International Code Council (ICC) has 
received all public comments on the results of the first hearing 
on all code changes late last year. Public comments that DOE 
submitted are posted at www.energycodes.gov/IECC2012. With 
these and other comments in hand, the ICC is creating a final action 
hearing agenda, which will be posted at www.iccsafe.org/cs/codes/
pages/cycle.aspx by August 26. In addition, Setting the Standard 
and www.energycodes.gov will continue to keep you posted on the 
latest IECC developments.  

Raising the Standard of Energy Efficiency
The goal of 30 percent improvement over ANSI/ASHRAE/
IESNA Standard 90.1-2004 is coming into focus. The May issue 
of Setting the Standard reported that the latest progress indicator 
(which measures headway on creating Standard 90.1-2010) 
reaches up to 18.3% site energy savings. BECP is continually 
checking the progress toward the goal based on activities and 
decisions within the commercial code community. As this issue  
of Setting the Standard is going to press, DOE has just 
participated in two major events in the commercial codes arena.

Summer Meeting of ASHRAE SSPC 90.1
ASHRAE’s Standing Standard Project Committee (SSPC) 90.1 
met in Albuquerque, New Mexico June 26-30, during 
ASHRAE’s Annual Conference. At the conclusion of the 
meeting, the ASHRAE Board of Directors approved the final 
addenda to be included in Standard 90.1-2010. Following the 
meeting, BECP and DOE estimated that energy savings for 
Standard 90.1‑2010 are currently 21.7% to 24.8% site energy 
(depending on how ventilation rates are handled) above Standard 
90.1‑2004 as a progress indicator to ASHRAE. A number of 
significant addenda remain that would need to be approved by 
ASHRAE and subsequently survive potential appeals. These 
addenda include major changes to the building envelope and 
economizer requirements.  

BECP is continually checking the progress toward the goal based on 
activities and decisions within the commercial code community. 

Public Comments Collected for the 2012 IECC
Public comments were due July 1, 2010 for the 2012 IECC—
which also has major commercial code changes at stake. DOE 
prepared public comments and reviewed them with various 
stakeholders, including ASHRAE. DOE is also collaborating with 
the American Institute of Architects (AIA) and New Buildings 
Institute (NBI) on a public comment related to EC147, the 2012 
IECC code change proposal which completely overhauls the 
commercial section of the IECC. DOE’s goal for the stringency 
of the commercial chapter of the 2012 IECC is that it be 
equivalent to Standard 90.1-2010, which will be the reference 
standard for the 2012 IECC. As shown above, DOE’s public 
comments are available at www.energycodes.gov/IECC2012.  

With ASHRAE’s Summer Meeting and the 2012 IECC comment 
deadline having spanned just a few days, it has been a busy summer 
for the model energy codes. When the dust settles, both codes are 
expected to offer substantial efficiency gains over their predecessors.

Look for these energy-saving changes in the new versions 
of Standard 90.1 and the commercial chapter of the IECC

•	 Envelope, new requirements for:
	 ►	Metal buildings

	 ►	Daylighting and daylighting controls

	 ►	Minimum skylight areas in some occupancies

	 ►	Cool roofs in climate zones 1-3

	 ►	Continuous air barriers.

•	 Lighting, new requirements for:

	 ►	Differentiation of exterior lighting power by 
location (urban, suburban, rural, national parks)

	 ►	 Interior and exterior lighting controls

	 ►	More occupancy sensors and after hours exterior 
dimming/shut-off

	 ►	Revised Lighting Power Densities (to reflect 
improved efficacy and model corrections)

•	 Mechanical, new requirements for:
	 ►	Expanded economizer

	 ►	HVAC commissioning on larger pieces of equipment

	 ►	Outdoor air dampers (including some motorized 
controls)

	 ►	More stringent chiller and Direct Expansion (DX) 
units efficiency

	 ►	 Integrated Energy Efficiency Ratio (IEER) for 
DX units

	 ►	Ventilation reset 

	 ►	Single Variable Air Volume (VAV) system 

	 ►	Energy recovery ventilation in more climates and 
applications

•	 Integration of a renewable energy option into IECC 
code compliance

Code Collaboration:  
Stakeholders and States
Spring Training
This spring and early summer, BECP has continued to develop 
collaborative partnerships with roughly 20 key national 
organizations to help foster awareness of codes-related efforts and 
inform continuing DOE support to states and other stakeholders. 

In May, BECP’s David Conover and Mark Halverson presented at 
CONSTRUCT 2010, the annual conference of the Construction 
Specifications Institute (CSI). Their presentation focused on 
the updates to national model energy codes and standards and 
status of state energy criteria for new and renovated commercial 
buildings. They also covered activities underway that will facilitate 
implementation of energy codes by the building industry and 
highlighted areas that are commonly found to be out of compliance. 
These presentation materials are available at www.energycodes.
gov/publications/presentations.stm.  

The American Institute of Architects (AIA) annual convention, 
held in early June, included BECP’s David Conover and 
Pam Cole presenting along with Jessyca Henderson, Director 
of Sustainability Advocacy for the AIA. The session covered 
the current status of state energy code adoption and gave a 
forward-looking, architecture-focused view of changes to energy 
codes over the next 10 years. Understanding code adoption and 
implementation allows designers to recognize problem areas or 
constraints and identify possible modifications, specifications, 
and contractual documents that govern a building’s design and 
construction. David also recorded a podcast for the AIA PodNet, 
which is available at info.aia.org/aia/AIAPodnet.cfm.  

BECP is also working closely with ICC to select and tailor help
ful DOE/BECP resource materials to support the energy-related 
efforts of code officials. BECP and ICC are jointly developing a 
Building Energy Codes Resource Guide: Code Officials Edition, 
which will operate as a portable “toolkit” to aid code officials as 
they enforce energy codes. This collection of plan review and 
inspection resources will be released this fall, and made available 
at ICC’s annual meeting in Charlotte, North Carolina. 

BECP maintains a collaborative and supportive relationship 
with the five regional energy efficiency partnerships (EEPs). 
These efforts range from preparing code change submissions 
to supporting specific regions on code changes and at regional 
training events. Recently, BECP’s Eric Makela and David 
Conover have been reviewing several proposed state code 
amendments in conjunction with the EEPs. Assisting the regional 
partnerships in their adoption efforts is one of the many outreach 
priorities for BECP in its support of the states.

States Measure Compliance, Adopt Codes
Today’s energy codes landscape includes many ongoing efforts 
and activities at the state level. In addition to adopting more 
stringent energy codes, many state governments are exploring 
ways to measure compliance—after all, codes and standards 
do not capture the multiple benefits of energy savings unless 

buildings follow them. In March, BECP released Measuring 
State Energy Code Compliance, a report that presents BECP’s 
cumulative recommendations in support of states that wish to 
measure compliance. As these procedures and alternatives are 
refined and tested, companion web tools and print resources 
are being released at www.energycodes.gov/arra/compliance_
evaluation.stm; these include a brief step-by-step companion 
guide, a custom sample generator for each state (see next 
page), building evaluation checklists, print- and web-based 
jurisdictional surveys, and a data analysis tool to manage results 
and help states generate metrics. BECP’s recommendations and 
companion resources are being developed with the goal of making 
compliance measurement as easy and cost-effective as possible 
for states and jurisdictions. Nationally, these measurements will 
break new ground in understanding the effectiveness of energy 
codes: compliance data of these proportions have never been 
collected. At the state level, these efforts will uncover ways to 
achieve greater energy savings.

As for code adoption, many states are progressing to more 
stringent energy codes. Since January 2010, twelve states have 
aggressively adopted more recent national model energy codes 
than were previously in effect. Below you’ll see a status of state 
codes (top: commercial, bottom: residential) as of July 1, 2010.
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Making Compliance Easier with  
Next-Generation Tools 
Aside from continual updates to REScheck™ and COMcheck™, 
BECP’s software development team has several software and 
web tools in the works that are tailored to help specific groups. 
Below is a sneak preview of two examples: a sample generator to 
help states easily obtain a valid sample of buildings to evaluate, 
and a new way for members of the design industry to simplify 
performance-based compliance.

State Sample Generator
The previous page of this newsletter gives the context in which 
the following tool will be used: states measuring compliance with 
their energy codes. Before evaluating compliance, states must 
first determine which buildings to inspect. BECP recommends 
the evaluation of a statistically significant number of buildings in 
each of the following four building populations:

•	 Residential new construction

•	 Commercial new construction

•	 Residential renovations

•	 Commercial renovations.

Within each population, roughly 44 building projects should 
be selected randomly, and in such a manner as to provide 
a representative sample with respect to building type and 
size, location by county and climate zone, and various other 
factors. This complex process is made simple by using BECP’s 
State Sample Generator, an automated way to generate a random 
and representative sample of buildings for all four populations 
within each state. The tool combines recent construction starts 
and permitting data from McGraw-Hill (commercial) and census 
data (residential), along with other state-specific information 
and BECP compliance measurement strategies. The result is a 
web tool that takes the math out of the compliance measurement 
process and allows states to focus staff time in other areas.

Simplifying Performance-Based Code Compliance 
Building designers, architects, and engineers can use energy 
simulation software, such as DOE’s EnergyPlus, to evaluate 
potential energy-saving measures. However, preparing the input 
in a way that accurately represents the building is a costly, labor-
intensive process. As a result, energy analysis is often postponed 
to a later point in the design process, resulting in a greatly 
reduced number of cost-effective options for boosting efficiency 
than if it had been considered from the start.

To help provide readily available energy simulation and energy 
code compliance solutions, BECP is working to simplify 
commercial code compliance based on building performance 
simulation using EnergyPlus. Current efforts are focused on 
several different approaches for simplifying the inputs required 
and for providing flexibility to users, depending on their needs:

1)	Users who have an available EnergyPlus Input Data File 
(IDF) generated from another source can import that file into 
COMcheck™ where code compliance can be determined. 
Where additional information is needed to determine 
compliance, the user will be able to provide that additional 
information via the COMcheck™ Graphical User Interface 
(GUI) screens, which are being enhanced to load the existing 
building geometry and other information contained in the 
imported IDF file.

2)	For users without an existing IDF, newly developed input 
screens combined with the existing COMcheck™ screens will 
allow a user to enter all information needed for performance-
based compliance directly within COMcheck™.

3)	COMcheck™ will also be able to accept gbXML data 
generated from other tools, such as Computer Aided Design 
(CAD) tools. The data available from these other tools will 
be loaded into the COMcheck™ screens, and additional 
information provided in order to determine performance-
based compliance.

4)	Performance-based envelope-only compliance will also 
be supported in the future. This compliance option will be 
available with very minimal additional inputs from what is 
already required for a COMcheck™ trade-off compliance 
calculation.

One of the key components needed to enable the first three of 
these compliance approaches is a GUI that enables the user 
to define the thermal zones in the building. Currently, BECP 
is focused on the development of this GUI, and on forming 
partnerships with vendors to collaborate on these solutions.

The big-picture goal is to use advances in information technology 
to support users whose design work will result in higher 
performing buildings.

You can find your state’s custom 
Sample Generator at 
http://energycode.pnl.gov/
SampleGen. 

BECP’s current suite of software and web tools is available at  
www.energycodes.gov/software.stm.



Challenging the Status Code 
The world of residential and commercial building energy code 
development is looking ahead to one event: the final action 
hearings of the 2012 International Energy Conservation Code 
(IECC), which will be held in Charlotte, North Carolina, from 
October 28 to November 1. In this column, BECP has covered 
progress toward a hefty goal: to develop a new edition of the 
IECC that is 30% more stringent than the 2006 IECC while 
also remaining feasible for the building design and construction 
industries, amenable for adoption and enforcement within 
jurisdictions, and beneficial to building tenants and owners—no 
small task. As of July 1, the International Code Council (ICC) has 
received all public comments on the results of the first hearing 
on all code changes late last year. Public comments that DOE 
submitted are posted at www.energycodes.gov/IECC2012. With 
these and other comments in hand, the ICC is creating a final action 
hearing agenda, which will be posted at www.iccsafe.org/cs/codes/
pages/cycle.aspx by August 26. In addition, Setting the Standard 
and www.energycodes.gov will continue to keep you posted on the 
latest IECC developments.  

Raising the Standard of Energy Efficiency
The goal of 30 percent improvement over ANSI/ASHRAE/
IESNA Standard 90.1-2004 is coming into focus. The May issue 
of Setting the Standard reported that the latest progress indicator 
(which measures headway on creating Standard 90.1-2010) 
reaches up to 18.3% site energy savings. BECP is continually 
checking the progress toward the goal based on activities and 
decisions within the commercial code community. As this issue  
of Setting the Standard is going to press, DOE has just 
participated in two major events in the commercial codes arena.

Summer Meeting of ASHRAE SSPC 90.1
ASHRAE’s Standing Standard Project Committee (SSPC) 90.1 
met in Albuquerque, New Mexico June 26-30, during 
ASHRAE’s Annual Conference. At the conclusion of the 
meeting, the ASHRAE Board of Directors approved the final 
addenda to be included in Standard 90.1-2010. Following the 
meeting, BECP and DOE estimated that energy savings for 
Standard 90.1‑2010 are currently 21.7% to 24.8% site energy 
(depending on how ventilation rates are handled) above Standard 
90.1‑2004 as a progress indicator to ASHRAE. A number of 
significant addenda remain that would need to be approved by 
ASHRAE and subsequently survive potential appeals. These 
addenda include major changes to the building envelope and 
economizer requirements.  

BECP is continually checking the progress toward the goal based on 
activities and decisions within the commercial code community. 

Public Comments Collected for the 2012 IECC
Public comments were due July 1, 2010 for the 2012 IECC—
which also has major commercial code changes at stake. DOE 
prepared public comments and reviewed them with various 
stakeholders, including ASHRAE. DOE is also collaborating with 
the American Institute of Architects (AIA) and New Buildings 
Institute (NBI) on a public comment related to EC147, the 2012 
IECC code change proposal which completely overhauls the 
commercial section of the IECC. DOE’s goal for the stringency 
of the commercial chapter of the 2012 IECC is that it be 
equivalent to Standard 90.1-2010, which will be the reference 
standard for the 2012 IECC. As shown above, DOE’s public 
comments are available at www.energycodes.gov/IECC2012.  

With ASHRAE’s Summer Meeting and the 2012 IECC comment 
deadline having spanned just a few days, it has been a busy summer 
for the model energy codes. When the dust settles, both codes are 
expected to offer substantial efficiency gains over their predecessors.

Look for these energy-saving changes in the new versions 
of Standard 90.1 and the commercial chapter of the IECC

•	 Envelope, new requirements for:
	 ►	Metal buildings

	 ►	Daylighting and daylighting controls

	 ►	Minimum skylight areas in some occupancies

	 ►	Cool roofs in climate zones 1-3

	 ►	Continuous air barriers.

•	 Lighting, new requirements for:

	 ►	Differentiation of exterior lighting power by 
location (urban, suburban, rural, national parks)

	 ►	 Interior and exterior lighting controls

	 ►	More occupancy sensors and after hours exterior 
dimming/shut-off

	 ►	Revised Lighting Power Densities (to reflect 
improved efficacy and model corrections)

•	 Mechanical, new requirements for:
	 ►	Expanded economizer

	 ►	HVAC commissioning on larger pieces of equipment

	 ►	Outdoor air dampers (including some motorized 
controls)

	 ►	More stringent chiller and Direct Expansion (DX) 
units efficiency

	 ►	 Integrated Energy Efficiency Ratio (IEER) for 
DX units

	 ►	Ventilation reset 

	 ►	Single Variable Air Volume (VAV) system 

	 ►	Energy recovery ventilation in more climates and 
applications

•	 Integration of a renewable energy option into IECC 
code compliance

Code Collaboration:  
Stakeholders and States
Spring Training
This spring and early summer, BECP has continued to develop 
collaborative partnerships with roughly 20 key national 
organizations to help foster awareness of codes-related efforts and 
inform continuing DOE support to states and other stakeholders. 

In May, BECP’s David Conover and Mark Halverson presented at 
CONSTRUCT 2010, the annual conference of the Construction 
Specifications Institute (CSI). Their presentation focused on 
the updates to national model energy codes and standards and 
status of state energy criteria for new and renovated commercial 
buildings. They also covered activities underway that will facilitate 
implementation of energy codes by the building industry and 
highlighted areas that are commonly found to be out of compliance. 
These presentation materials are available at www.energycodes.
gov/publications/presentations.stm.  

The American Institute of Architects (AIA) annual convention, 
held in early June, included BECP’s David Conover and 
Pam Cole presenting along with Jessyca Henderson, Director 
of Sustainability Advocacy for the AIA. The session covered 
the current status of state energy code adoption and gave a 
forward-looking, architecture-focused view of changes to energy 
codes over the next 10 years. Understanding code adoption and 
implementation allows designers to recognize problem areas or 
constraints and identify possible modifications, specifications, 
and contractual documents that govern a building’s design and 
construction. David also recorded a podcast for the AIA PodNet, 
which is available at info.aia.org/aia/AIAPodnet.cfm.  

BECP is also working closely with ICC to select and tailor help
ful DOE/BECP resource materials to support the energy-related 
efforts of code officials. BECP and ICC are jointly developing a 
Building Energy Codes Resource Guide: Code Officials Edition, 
which will operate as a portable “toolkit” to aid code officials as 
they enforce energy codes. This collection of plan review and 
inspection resources will be released this fall, and made available 
at ICC’s annual meeting in Charlotte, North Carolina. 

BECP maintains a collaborative and supportive relationship 
with the five regional energy efficiency partnerships (EEPs). 
These efforts range from preparing code change submissions 
to supporting specific regions on code changes and at regional 
training events. Recently, BECP’s Eric Makela and David 
Conover have been reviewing several proposed state code 
amendments in conjunction with the EEPs. Assisting the regional 
partnerships in their adoption efforts is one of the many outreach 
priorities for BECP in its support of the states.

States Measure Compliance, Adopt Codes
Today’s energy codes landscape includes many ongoing efforts 
and activities at the state level. In addition to adopting more 
stringent energy codes, many state governments are exploring 
ways to measure compliance—after all, codes and standards 
do not capture the multiple benefits of energy savings unless 

buildings follow them. In March, BECP released Measuring 
State Energy Code Compliance, a report that presents BECP’s 
cumulative recommendations in support of states that wish to 
measure compliance. As these procedures and alternatives are 
refined and tested, companion web tools and print resources 
are being released at www.energycodes.gov/arra/compliance_
evaluation.stm; these include a brief step-by-step companion 
guide, a custom sample generator for each state (see next 
page), building evaluation checklists, print- and web-based 
jurisdictional surveys, and a data analysis tool to manage results 
and help states generate metrics. BECP’s recommendations and 
companion resources are being developed with the goal of making 
compliance measurement as easy and cost-effective as possible 
for states and jurisdictions. Nationally, these measurements will 
break new ground in understanding the effectiveness of energy 
codes: compliance data of these proportions have never been 
collected. At the state level, these efforts will uncover ways to 
achieve greater energy savings.

As for code adoption, many states are progressing to more 
stringent energy codes. Since January 2010, twelve states have 
aggressively adopted more recent national model energy codes 
than were previously in effect. Below you’ll see a status of state 
codes (top: commercial, bottom: residential) as of July 1, 2010.
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Making Compliance Easier with  
Next-Generation Tools 
Aside from continual updates to REScheck™ and COMcheck™, 
BECP’s software development team has several software and 
web tools in the works that are tailored to help specific groups. 
Below is a sneak preview of two examples: a sample generator to 
help states easily obtain a valid sample of buildings to evaluate, 
and a new way for members of the design industry to simplify 
performance-based compliance.

State Sample Generator
The previous page of this newsletter gives the context in which 
the following tool will be used: states measuring compliance with 
their energy codes. Before evaluating compliance, states must 
first determine which buildings to inspect. BECP recommends 
the evaluation of a statistically significant number of buildings in 
each of the following four building populations:

•	 Residential new construction

•	 Commercial new construction

•	 Residential renovations

•	 Commercial renovations.

Within each population, roughly 44 building projects should 
be selected randomly, and in such a manner as to provide 
a representative sample with respect to building type and 
size, location by county and climate zone, and various other 
factors. This complex process is made simple by using BECP’s 
State Sample Generator, an automated way to generate a random 
and representative sample of buildings for all four populations 
within each state. The tool combines recent construction starts 
and permitting data from McGraw-Hill (commercial) and census 
data (residential), along with other state-specific information 
and BECP compliance measurement strategies. The result is a 
web tool that takes the math out of the compliance measurement 
process and allows states to focus staff time in other areas.

Simplifying Performance-Based Code Compliance 
Building designers, architects, and engineers can use energy 
simulation software, such as DOE’s EnergyPlus, to evaluate 
potential energy-saving measures. However, preparing the input 
in a way that accurately represents the building is a costly, labor-
intensive process. As a result, energy analysis is often postponed 
to a later point in the design process, resulting in a greatly 
reduced number of cost-effective options for boosting efficiency 
than if it had been considered from the start.

To help provide readily available energy simulation and energy 
code compliance solutions, BECP is working to simplify 
commercial code compliance based on building performance 
simulation using EnergyPlus. Current efforts are focused on 
several different approaches for simplifying the inputs required 
and for providing flexibility to users, depending on their needs:

1)	Users who have an available EnergyPlus Input Data File 
(IDF) generated from another source can import that file into 
COMcheck™ where code compliance can be determined. 
Where additional information is needed to determine 
compliance, the user will be able to provide that additional 
information via the COMcheck™ Graphical User Interface 
(GUI) screens, which are being enhanced to load the existing 
building geometry and other information contained in the 
imported IDF file.

2)	For users without an existing IDF, newly developed input 
screens combined with the existing COMcheck™ screens will 
allow a user to enter all information needed for performance-
based compliance directly within COMcheck™.

3)	COMcheck™ will also be able to accept gbXML data 
generated from other tools, such as Computer Aided Design 
(CAD) tools. The data available from these other tools will 
be loaded into the COMcheck™ screens, and additional 
information provided in order to determine performance-
based compliance.

4)	Performance-based envelope-only compliance will also 
be supported in the future. This compliance option will be 
available with very minimal additional inputs from what is 
already required for a COMcheck™ trade-off compliance 
calculation.

One of the key components needed to enable the first three of 
these compliance approaches is a GUI that enables the user 
to define the thermal zones in the building. Currently, BECP 
is focused on the development of this GUI, and on forming 
partnerships with vendors to collaborate on these solutions.

The big-picture goal is to use advances in information technology 
to support users whose design work will result in higher 
performing buildings.

You can find your state’s custom 
Sample Generator at 
http://energycode.pnl.gov/
SampleGen. 

BECP’s current suite of software and web tools is available at  
www.energycodes.gov/software.stm.

http://www.energycodes.gov/publications/presentations.stm
info.aia.org/aia/AIAPodnet.cfm
http://www.energycodes.gov/arra/compliance_evaluation.stm


Challenging the Status Code 
The world of residential and commercial building energy code 
development is looking ahead to one event: the final action 
hearings of the 2012 International Energy Conservation Code 
(IECC), which will be held in Charlotte, North Carolina, from 
October 28 to November 1. In this column, BECP has covered 
progress toward a hefty goal: to develop a new edition of the 
IECC that is 30% more stringent than the 2006 IECC while 
also remaining feasible for the building design and construction 
industries, amenable for adoption and enforcement within 
jurisdictions, and beneficial to building tenants and owners—no 
small task. As of July 1, the International Code Council (ICC) has 
received all public comments on the results of the first hearing 
on all code changes late last year. Public comments that DOE 
submitted are posted at www.energycodes.gov/IECC2012. With 
these and other comments in hand, the ICC is creating a final action 
hearing agenda, which will be posted at www.iccsafe.org/cs/codes/
pages/cycle.aspx by August 26. In addition, Setting the Standard 
and www.energycodes.gov will continue to keep you posted on the 
latest IECC developments.  

Raising the Standard of Energy Efficiency
The goal of 30 percent improvement over ANSI/ASHRAE/
IESNA Standard 90.1-2004 is coming into focus. The May issue 
of Setting the Standard reported that the latest progress indicator 
(which measures headway on creating Standard 90.1-2010) 
reaches up to 18.3% site energy savings. BECP is continually 
checking the progress toward the goal based on activities and 
decisions within the commercial code community. As this issue  
of Setting the Standard is going to press, DOE has just 
participated in two major events in the commercial codes arena.

Summer Meeting of ASHRAE SSPC 90.1
ASHRAE’s Standing Standard Project Committee (SSPC) 90.1 
met in Albuquerque, New Mexico June 26-30, during 
ASHRAE’s Annual Conference. At the conclusion of the 
meeting, the ASHRAE Board of Directors approved the final 
addenda to be included in Standard 90.1-2010. Following the 
meeting, BECP and DOE estimated that energy savings for 
Standard 90.1‑2010 are currently 21.7% to 24.8% site energy 
(depending on how ventilation rates are handled) above Standard 
90.1‑2004 as a progress indicator to ASHRAE. A number of 
significant addenda remain that would need to be approved by 
ASHRAE and subsequently survive potential appeals. These 
addenda include major changes to the building envelope and 
economizer requirements.  

BECP is continually checking the progress toward the goal based on 
activities and decisions within the commercial code community. 

Public Comments Collected for the 2012 IECC
Public comments were due July 1, 2010 for the 2012 IECC—
which also has major commercial code changes at stake. DOE 
prepared public comments and reviewed them with various 
stakeholders, including ASHRAE. DOE is also collaborating with 
the American Institute of Architects (AIA) and New Buildings 
Institute (NBI) on a public comment related to EC147, the 2012 
IECC code change proposal which completely overhauls the 
commercial section of the IECC. DOE’s goal for the stringency 
of the commercial chapter of the 2012 IECC is that it be 
equivalent to Standard 90.1-2010, which will be the reference 
standard for the 2012 IECC. As shown above, DOE’s public 
comments are available at www.energycodes.gov/IECC2012.  

With ASHRAE’s Summer Meeting and the 2012 IECC comment 
deadline having spanned just a few days, it has been a busy summer 
for the model energy codes. When the dust settles, both codes are 
expected to offer substantial efficiency gains over their predecessors.

Look for these energy-saving changes in the new versions 
of Standard 90.1 and the commercial chapter of the IECC

•	 Envelope, new requirements for:
	 ►	Metal buildings

	 ►	Daylighting and daylighting controls

	 ►	Minimum skylight areas in some occupancies

	 ►	Cool roofs in climate zones 1-3

	 ►	Continuous air barriers.

•	 Lighting, new requirements for:

	 ►	Differentiation of exterior lighting power by 
location (urban, suburban, rural, national parks)

	 ►	 Interior and exterior lighting controls

	 ►	More occupancy sensors and after hours exterior 
dimming/shut-off

	 ►	Revised Lighting Power Densities (to reflect 
improved efficacy and model corrections)

•	 Mechanical, new requirements for:
	 ►	Expanded economizer

	 ►	HVAC commissioning on larger pieces of equipment

	 ►	Outdoor air dampers (including some motorized 
controls)

	 ►	More stringent chiller and Direct Expansion (DX) 
units efficiency

	 ►	 Integrated Energy Efficiency Ratio (IEER) for 
DX units

	 ►	Ventilation reset 

	 ►	Single Variable Air Volume (VAV) system 

	 ►	Energy recovery ventilation in more climates and 
applications

•	 Integration of a renewable energy option into IECC 
code compliance

Code Collaboration:  
Stakeholders and States
Spring Training
This spring and early summer, BECP has continued to develop 
collaborative partnerships with roughly 20 key national 
organizations to help foster awareness of codes-related efforts and 
inform continuing DOE support to states and other stakeholders. 

In May, BECP’s David Conover and Mark Halverson presented at 
CONSTRUCT 2010, the annual conference of the Construction 
Specifications Institute (CSI). Their presentation focused on 
the updates to national model energy codes and standards and 
status of state energy criteria for new and renovated commercial 
buildings. They also covered activities underway that will facilitate 
implementation of energy codes by the building industry and 
highlighted areas that are commonly found to be out of compliance. 
These presentation materials are available at www.energycodes.
gov/publications/presentations.stm.  

The American Institute of Architects (AIA) annual convention, 
held in early June, included BECP’s David Conover and 
Pam Cole presenting along with Jessyca Henderson, Director 
of Sustainability Advocacy for the AIA. The session covered 
the current status of state energy code adoption and gave a 
forward-looking, architecture-focused view of changes to energy 
codes over the next 10 years. Understanding code adoption and 
implementation allows designers to recognize problem areas or 
constraints and identify possible modifications, specifications, 
and contractual documents that govern a building’s design and 
construction. David also recorded a podcast for the AIA PodNet, 
which is available at info.aia.org/aia/AIAPodnet.cfm.  

BECP is also working closely with ICC to select and tailor help
ful DOE/BECP resource materials to support the energy-related 
efforts of code officials. BECP and ICC are jointly developing a 
Building Energy Codes Resource Guide: Code Officials Edition, 
which will operate as a portable “toolkit” to aid code officials as 
they enforce energy codes. This collection of plan review and 
inspection resources will be released this fall, and made available 
at ICC’s annual meeting in Charlotte, North Carolina. 

BECP maintains a collaborative and supportive relationship 
with the five regional energy efficiency partnerships (EEPs). 
These efforts range from preparing code change submissions 
to supporting specific regions on code changes and at regional 
training events. Recently, BECP’s Eric Makela and David 
Conover have been reviewing several proposed state code 
amendments in conjunction with the EEPs. Assisting the regional 
partnerships in their adoption efforts is one of the many outreach 
priorities for BECP in its support of the states.

States Measure Compliance, Adopt Codes
Today’s energy codes landscape includes many ongoing efforts 
and activities at the state level. In addition to adopting more 
stringent energy codes, many state governments are exploring 
ways to measure compliance—after all, codes and standards 
do not capture the multiple benefits of energy savings unless 

buildings follow them. In March, BECP released Measuring 
State Energy Code Compliance, a report that presents BECP’s 
cumulative recommendations in support of states that wish to 
measure compliance. As these procedures and alternatives are 
refined and tested, companion web tools and print resources 
are being released at www.energycodes.gov/arra/compliance_
evaluation.stm; these include a brief step-by-step companion 
guide, a custom sample generator for each state (see next 
page), building evaluation checklists, print- and web-based 
jurisdictional surveys, and a data analysis tool to manage results 
and help states generate metrics. BECP’s recommendations and 
companion resources are being developed with the goal of making 
compliance measurement as easy and cost-effective as possible 
for states and jurisdictions. Nationally, these measurements will 
break new ground in understanding the effectiveness of energy 
codes: compliance data of these proportions have never been 
collected. At the state level, these efforts will uncover ways to 
achieve greater energy savings.

As for code adoption, many states are progressing to more 
stringent energy codes. Since January 2010, twelve states have 
aggressively adopted more recent national model energy codes 
than were previously in effect. Below you’ll see a status of state 
codes (top: commercial, bottom: residential) as of July 1, 2010.
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Making Compliance Easier with  
Next-Generation Tools 
Aside from continual updates to REScheck™ and COMcheck™, 
BECP’s software development team has several software and 
web tools in the works that are tailored to help specific groups. 
Below is a sneak preview of two examples: a sample generator to 
help states easily obtain a valid sample of buildings to evaluate, 
and a new way for members of the design industry to simplify 
performance-based compliance.

State Sample Generator
The previous page of this newsletter gives the context in which 
the following tool will be used: states measuring compliance with 
their energy codes. Before evaluating compliance, states must 
first determine which buildings to inspect. BECP recommends 
the evaluation of a statistically significant number of buildings in 
each of the following four building populations:

•	 Residential new construction

•	 Commercial new construction

•	 Residential renovations

•	 Commercial renovations.

Within each population, roughly 44 building projects should 
be selected randomly, and in such a manner as to provide 
a representative sample with respect to building type and 
size, location by county and climate zone, and various other 
factors. This complex process is made simple by using BECP’s 
State Sample Generator, an automated way to generate a random 
and representative sample of buildings for all four populations 
within each state. The tool combines recent construction starts 
and permitting data from McGraw-Hill (commercial) and census 
data (residential), along with other state-specific information 
and BECP compliance measurement strategies. The result is a 
web tool that takes the math out of the compliance measurement 
process and allows states to focus staff time in other areas.

Simplifying Performance-Based Code Compliance 
Building designers, architects, and engineers can use energy 
simulation software, such as DOE’s EnergyPlus, to evaluate 
potential energy-saving measures. However, preparing the input 
in a way that accurately represents the building is a costly, labor-
intensive process. As a result, energy analysis is often postponed 
to a later point in the design process, resulting in a greatly 
reduced number of cost-effective options for boosting efficiency 
than if it had been considered from the start.

To help provide readily available energy simulation and energy 
code compliance solutions, BECP is working to simplify 
commercial code compliance based on building performance 
simulation using EnergyPlus. Current efforts are focused on 
several different approaches for simplifying the inputs required 
and for providing flexibility to users, depending on their needs:

1)	Users who have an available EnergyPlus Input Data File 
(IDF) generated from another source can import that file into 
COMcheck™ where code compliance can be determined. 
Where additional information is needed to determine 
compliance, the user will be able to provide that additional 
information via the COMcheck™ Graphical User Interface 
(GUI) screens, which are being enhanced to load the existing 
building geometry and other information contained in the 
imported IDF file.

2)	For users without an existing IDF, newly developed input 
screens combined with the existing COMcheck™ screens will 
allow a user to enter all information needed for performance-
based compliance directly within COMcheck™.

3)	COMcheck™ will also be able to accept gbXML data 
generated from other tools, such as Computer Aided Design 
(CAD) tools. The data available from these other tools will 
be loaded into the COMcheck™ screens, and additional 
information provided in order to determine performance-
based compliance.

4)	Performance-based envelope-only compliance will also 
be supported in the future. This compliance option will be 
available with very minimal additional inputs from what is 
already required for a COMcheck™ trade-off compliance 
calculation.

One of the key components needed to enable the first three of 
these compliance approaches is a GUI that enables the user 
to define the thermal zones in the building. Currently, BECP 
is focused on the development of this GUI, and on forming 
partnerships with vendors to collaborate on these solutions.

The big-picture goal is to use advances in information technology 
to support users whose design work will result in higher 
performing buildings.

You can find your state’s custom 
Sample Generator at 
http://energycode.pnl.gov/
SampleGen. 

BECP’s current suite of software and web tools is available at  
www.energycodes.gov/software.stm.

http://energycodes.pnl.gov/SampleGen


quality; impact on the atmosphere, materials, and resources; as well as 
building commissioning and operation practices. The standard also has 
a close cousin in the development stage: ASHRAE/ASHE
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189.2: Design, Construction and Operation of Sustainable High 
Performance Health Care Facilities—a building sector with unique 
needs and unmatched energy use.

The International Code Council’s (ICC’s) collaborative development 
effort with the American Institute of Architects and the American 
Society for the Testing of Materials resulted in the widely anticipated 
International Green Construction Code (IGCC)–which also references 
Standard 189.1 as an alternative. Like 189.1, the IGCC applies to 
commercial buildings; however, it also references ICC-700-2008 
National Green Building Standard, a code previously co-authored with 
the National Association of Homebuilders. IGCC Public Version 1.0 
was released in March 2010, revealing a performance-based approach 
that allows jurisdictions to determine which code provisions are 
applicable to their needs. The IGCC also addresses siting, materials, 
air quality, water, commissioning, and operation. Proposed changes to 
the Public Version 1.0 of the IGCC were collected until May 14, and a 
public hearing will be held August 14-22 in Chicago. For both codes, 
the trend to include these considerations will require deep partnerships 
between the building and planning departments in adopting 
jurisdictions.

Efforts toward sustainable buildings have not gone unnoticed. Last 
month, the New York Times reported on the U.S. Conference of 
Mayors’ endorsement of the IGCC. That very evening from the 
oval office, President Obama mentioned stronger building efficiency 
standards as part of the solution to the nation’s dependence on fossil 
fuels. Green building is certainly coming of age, but the codes 
community knows its growing pains are far from over—it will take 
unprecedented collaboration and a variety of well-designed codes, 
standards, and programs to achieve the goal of lasting energy savings.

Welcome to Charlotte! 
If you’ve just arrived at Energy Codes 
2010: The Future is Now, welcome! The 
U.S. Department of Energy’s (DOE’s) 
Building Energy Codes Program (BECP) 
is thrilled that you’ve joined us for this annual training event. Or 
perhaps there is still time to make your last-minute arrangements 
at www.energycodes.gov/events/energycodes. The future of energy 
codes is now—be a part of the conversation!

“Green” and “Sustainable” More than 
Buzzwords in New Codes and Beyond 
During the first decade of the 21st century, “green” and 
“sustainable” became part of our society’s shared language. 
However, like a great song that gets far too much radio play, the 
terms have nearly worn out their welcome—and have left many 
wondering what they really mean. As a new decade begins, the 
world of building efficiency is showing what “green” can mean 
by offering sustainable building guidelines that can be adopted, 
implemented, and enforced in local jurisdictions. 

Local and statewide efforts over the last decade have been 
broadening the scope of energy codes to include comprehensive 
sustainability measures. Until recently, states and local 
jurisdictions interested in sustainable development and green 
building codes have had no choice but to develop their own 
programs. The results have included successful programs such 
as Austin, Texas’s Austin Energy® Green Building Program 
and Build it Green, a non-profit organization in California. 
These and other similar programs vary widely in scope—from 
a requirement to perform a certain percentage above baseline 
energy code(s) to a comprehensive rating system, as in the U.S. 
Green Building Council’s (USGBC’s) Leadership in Energy and 
Environmental Design (LEED) or the Green Building Initiative’s 
Green Globes®. ENERGY STAR, a joint efficiency effort of the 
EPA and DOE, has also been adopted as the minimum energy 
code in many jurisdictions in New York. Today, new options are 
surfacing that allow jurisdictions to rely on adopted, codified 
language maintained by a national code body. 

One example is the ANSI/ASHRAE/IESNA/USGBC
1
 

Standard 189.1-2009, a commercial building energy code 
published in January 2010. Standard 189.1 examines new factors 
to determine a building’s total impact and performance including 
site sustainability; water use efficiency; indoor environmental air 
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1	 The American National Standards Institute; American Society of Heating, Refrigerating and 
Air-Conditioning Engineers; Illuminating Engineering Society of North America; the United 
States Green Building Council

2	 American Society of Heating, Refrigerating and Air-Conditioning Engineers; American 
Society for Healthcare Engineering

On Tuesday, July 20th, Energy Codes 2010 will feature a special dinner 
event that will place national green building codes and programs at 
center stage, with speakers from Standard 189.1, the IGCC, LEED, and 
the new ENERGY STAR for Homes 3.0. Guests will enjoy a great meal, 
refreshments, door prizes, and entertainment. Proud Sponsors: ICC, 
ASHRAE, Edison Electric Institute, and USGBC.

An Evening of Sustainability

Q
A

Ask an Expert

Email questions about 
residential and commercial 
energy codes to BECP Technical 
Support at techsupport@becp.
pnl.gov, or submit an inquiry at  
www.energycodes.gov/help/
helpdesk.php.

Where does the rim joist come into the equation when 
doing take-offs for REScheck™?

If you have a one-story house, the rim joist that forms the 
floor system is considered part of the floor and must be 
insulated to the same level as the floor insulation. If you 
have a two- or more story house, the rim joist between the 
two floors is considered part of the exterior wall system 
and needs to be insulated at that level. Though you can 
choose to insulate to a lower level, the insulation R-value 
will need to be traded off using a tool like REScheck™. If 
you have a two-story house, the rim joist above the first 
floor is added into the total square footage of the second 
floor, above-grade wall. For example, if the second 
floor is a 9 feet above-grade wall and the rim joist is 
approximately 1 foot, the calculation includes the 1 foot 
by adding the value to the 9 feet above grade wall, and 
multiplying it by the length of the wall in order to apply 
the total square footage of above-grade wall area. If the 
rim joist is not insulated to the same level as the above-
grade wall on a two- or more story house, then you will 
have to enter the rim joist area separately in REScheck™. 
This calculation can easily be done by multiplying 
the measurement of the perimeter (excluding any 
unconditioned garage area) by the height of the rim joist.

Residential

Commercial
Are agricultural-use greenhouse structures required to 
comply with the 2009 IECC?

Greenhouses and other unique industrial buildings like 
certain manufacturing plants present a tough subject 
area for energy codes. The primary concern is the 
building envelope. To use greenhouses as an example, 
their lighting is typically exempt from energy codes, 
but the building shell is not. Standard 90.1-2007 offers 
an exception for “equipment and portions of building 
systems that use energy primarily to provide for 
industrial, manufacturing, or commercial processes.” 
None of these terms are formally defined; therefore, if 
you consider the building envelope to be a “portion of 
a building system that uses energy,” you can make a 
case that the building envelope is exempt. However, if 
you are using the 2009 IECC, no such exemption exists. 
Some state codes explicitly address these building types. 
Contact the code official for your jurisdiction to seek a 
more specific answer.

Q
A

Agricultural-use greenhouse structure

Please note that any views or opinions that may be presented in this newsletter feature, 
Ask an Expert, are solely those of the author(s) and do not necessarily represent those 
of the program or DOE. The governing jurisdiction in which the project is located has 
the final authority for all energy code issues. This organization is not liable for the 
consequences of any actions taken on the basis of the information provided.
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’

Main Level

Basement

Rim Joist Area

Include rim joists as part of the exterior wall area.

July 19-22  Energy Codes 2010: The Future is Now!
Westin Charlotte Hotel, Charlotte, North Carolina

Energy Codes 2010 will provide hands-on training and face-to-face 
networking through various training activities with other members 
in the energy codes community. It represents a unique opportunity to 
bring together a diverse mix of building energy codes stakeholders, 
discuss current codes-related issues, and receive consistent technical 
training on building energy codes and standards. After the event, 
training materials/videos will become training resources at  
www.energycodes.gov.  
www.energycodes.gov/events/energycodes

August 19  Oregon-Specific COMcheck™

This webcast is a training event for the Oregon-specific section of 
the DOE compliance software COMcheck™. The new commercial 
code goes into effect on July 1, 2010. This webcast will include a 
live Q&A session.  
Online Webcast/Register online: bit.ly/Oregon-COMcheck.

October 12-14  Excellence in Building Conference & EXPO
Portland, Oregon, Marriott Downtown Waterfront

The Excellence in Building Conference and EXPO targets building 
science education. This 3-day event offers educational sessions at 
all levels of competency, covering all details of the construction 
process. Building science professionals can gather new ideas in 
products and techniques, including practice success stories to help 
increase energy efficiency in residential building and remodeling. 
www.eeba.org/conference/program.htm 

TRAINING Events
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SOFTWARE Updates on the Way

Exchange Data with REScheck™ and COMcheck™

BECP’s online tools now have the ability to exchange data with 
other applications using standard data exchange protocols. Builders, 
designers, architects, and engineers who use software tools that 
require data inputs similar to those required by BECP’s Check 
tools (REScheck™ and COMcheck™) may find this new feature a 
time-saving way to export their data from one software application 
into the Check tools, or vice versa. Candidates for such exchange 
include Computer Aided Design (CAD) tools, loads calculation 
tools, and cost estimating tools. BECP welcomes input from its 
Check users on which tools they would like to see capable of data 
exchange with either REScheck™ or COMcheck™. BECP is seeking 
partnerships with vendors to help make data exchange possible. To 
provide input or discuss partnership, please contact Linda Connell, 
BECP Software Development Team Lead, at linda.connell@pnl.gov.

CALENDAR OF Events
What’s going on?
August 14-22  International Green Construction Code  
Public Comment Hearing
The Westin O’Hare, Rosemont, IL

The International Code Council will continue the development 
process of International Green Construction Code (IGCC) with 
this public comment hearing. Comments on the IGCC Public 
Version 1.0 were collected in May, and the August hearing will 
lead to the release of Public Version 2.0 in November. 
www.iccsafe.org/cs/IGCC 

August 15-29  ACEEE Summer Study on Energy Efficiency  
in Buildings 2010
Asilomar Conference Center, Pacific Grove, CA

The 2010 ACEEE Summer Study is the ACEEE conference on 
Energy Efficiency in Buildings with a blend of presentations 
and informal meetings. Professionals will gather to discuss the 
technological basis for, and practical implementation of, reducing 
energy use and climate impacts associated with buildings. 
Individuals interested in addressing energy efficiency and climate 
change issues associated with buildings through innovative 
technologies, programs, and policies are encouraged to attend. 
Email: info@aceee.org    www.aceee.org/conf/10ss/

August 24-26  Green Building Focus Conference & Expo 2010
Birmingham-Jefferson Convention Complex, Birmingham, AL

Green Building Focus will offer global and U.S. sustainable 
development experts to educate regional built environment 
professionals as well as government officials and interested 
investors. Topics will cover the latest international trends, 
techniques, technologies and materials in green building. 
Practical, case-study based presentations and breakout sessions 
will be complemented by an exhibition of green building products 
and services. www.greenbuildingfocus.com/default.aspx?id=1345 

webSITE Inspection
BECP is beginning to roll out 
materials within Building Energy 
Codes University (BECU), a one-
stop codes resource that enhances 
BECP’s education and training 
resources: www.energycodes.gov/
becu. New products available 
now within BECU include the 
Building Energy Codes 101 series: a book, training manual, and 
presentation that stakeholders can download and use to learn 
(and teach) about the world of energy codes. Also premiering 
is a series of training presentations for building evaluators, 
complete with video clips that show real-world scenarios and 
building features. 

Identity Standards Guidance
BUILDING ENERGY CODES UNIVERSITY

BUILDING TECHNOLOGIES PROGRAM

Drumroll, please: BECP recently listed The Top Ten Reasons for 
Energy Codes. Check it out at www.energycodes.gov/publications/
general.

http://www.energycodes.gov
www.energycodes.gov/support


quality; impact on the atmosphere, materials, and resources; as well as 
building commissioning and operation practices. The standard also has 
a close cousin in the development stage: ASHRAE/ASHE

2
 Standard 

189.2: Design, Construction and Operation of Sustainable High 
Performance Health Care Facilities—a building sector with unique 
needs and unmatched energy use.

The International Code Council’s (ICC’s) collaborative development 
effort with the American Institute of Architects and the American 
Society for the Testing of Materials resulted in the widely anticipated 
International Green Construction Code (IGCC)–which also references 
Standard 189.1 as an alternative. Like 189.1, the IGCC applies to 
commercial buildings; however, it also references ICC-700-2008 
National Green Building Standard, a code previously co-authored with 
the National Association of Homebuilders. IGCC Public Version 1.0 
was released in March 2010, revealing a performance-based approach 
that allows jurisdictions to determine which code provisions are 
applicable to their needs. The IGCC also addresses siting, materials, 
air quality, water, commissioning, and operation. Proposed changes to 
the Public Version 1.0 of the IGCC were collected until May 14, and a 
public hearing will be held August 14-22 in Chicago. For both codes, 
the trend to include these considerations will require deep partnerships 
between the building and planning departments in adopting 
jurisdictions.

Efforts toward sustainable buildings have not gone unnoticed. Last 
month, the New York Times reported on the U.S. Conference of 
Mayors’ endorsement of the IGCC. That very evening from the 
oval office, President Obama mentioned stronger building efficiency 
standards as part of the solution to the nation’s dependence on fossil 
fuels. Green building is certainly coming of age, but the codes 
community knows its growing pains are far from over—it will take 
unprecedented collaboration and a variety of well-designed codes, 
standards, and programs to achieve the goal of lasting energy savings.

Welcome to Charlotte! 
If you’ve just arrived at Energy Codes 
2010: The Future is Now, welcome! The 
U.S. Department of Energy’s (DOE’s) 
Building Energy Codes Program (BECP) 
is thrilled that you’ve joined us for this annual training event. Or 
perhaps there is still time to make your last-minute arrangements 
at www.energycodes.gov/events/energycodes. The future of energy 
codes is now—be a part of the conversation!

“Green” and “Sustainable” More than 
Buzzwords in New Codes and Beyond 
During the first decade of the 21st century, “green” and 
“sustainable” became part of our society’s shared language. 
However, like a great song that gets far too much radio play, the 
terms have nearly worn out their welcome—and have left many 
wondering what they really mean. As a new decade begins, the 
world of building efficiency is showing what “green” can mean 
by offering sustainable building guidelines that can be adopted, 
implemented, and enforced in local jurisdictions. 

Local and statewide efforts over the last decade have been 
broadening the scope of energy codes to include comprehensive 
sustainability measures. Until recently, states and local 
jurisdictions interested in sustainable development and green 
building codes have had no choice but to develop their own 
programs. The results have included successful programs such 
as Austin, Texas’s Austin Energy® Green Building Program 
and Build it Green, a non-profit organization in California. 
These and other similar programs vary widely in scope—from 
a requirement to perform a certain percentage above baseline 
energy code(s) to a comprehensive rating system, as in the U.S. 
Green Building Council’s (USGBC’s) Leadership in Energy and 
Environmental Design (LEED) or the Green Building Initiative’s 
Green Globes®. ENERGY STAR, a joint efficiency effort of the 
EPA and DOE, has also been adopted as the minimum energy 
code in many jurisdictions in New York. Today, new options are 
surfacing that allow jurisdictions to rely on adopted, codified 
language maintained by a national code body. 

One example is the ANSI/ASHRAE/IESNA/USGBC
1
 

Standard 189.1-2009, a commercial building energy code 
published in January 2010. Standard 189.1 examines new factors 
to determine a building’s total impact and performance including 
site sustainability; water use efficiency; indoor environmental air 
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1	 The American National Standards Institute; American Society of Heating, Refrigerating and 
Air-Conditioning Engineers; Illuminating Engineering Society of North America; the United 
States Green Building Council

2	 American Society of Heating, Refrigerating and Air-Conditioning Engineers; American 
Society for Healthcare Engineering

On Tuesday, July 20th, Energy Codes 2010 will feature a special dinner 
event that will place national green building codes and programs at 
center stage, with speakers from Standard 189.1, the IGCC, LEED, and 
the new ENERGY STAR for Homes 3.0. Guests will enjoy a great meal, 
refreshments, door prizes, and entertainment. Proud Sponsors: ICC, 
ASHRAE, Edison Electric Institute, and USGBC.

An Evening of Sustainability

Q
A

Ask an Expert

Email questions about 
residential and commercial 
energy codes to BECP Technical 
Support at techsupport@becp.
pnl.gov, or submit an inquiry at  
www.energycodes.gov/help/
helpdesk.php.

Where does the rim joist come into the equation when 
doing take-offs for REScheck™?

If you have a one-story house, the rim joist that forms the 
floor system is considered part of the floor and must be 
insulated to the same level as the floor insulation. If you 
have a two- or more story house, the rim joist between the 
two floors is considered part of the exterior wall system 
and needs to be insulated at that level. Though you can 
choose to insulate to a lower level, the insulation R-value 
will need to be traded off using a tool like REScheck™. If 
you have a two-story house, the rim joist above the first 
floor is added into the total square footage of the second 
floor, above-grade wall. For example, if the second 
floor is a 9 feet above-grade wall and the rim joist is 
approximately 1 foot, the calculation includes the 1 foot 
by adding the value to the 9 feet above grade wall, and 
multiplying it by the length of the wall in order to apply 
the total square footage of above-grade wall area. If the 
rim joist is not insulated to the same level as the above-
grade wall on a two- or more story house, then you will 
have to enter the rim joist area separately in REScheck™. 
This calculation can easily be done by multiplying 
the measurement of the perimeter (excluding any 
unconditioned garage area) by the height of the rim joist.

Residential

Commercial
Are agricultural-use greenhouse structures required to 
comply with the 2009 IECC?

Greenhouses and other unique industrial buildings like 
certain manufacturing plants present a tough subject 
area for energy codes. The primary concern is the 
building envelope. To use greenhouses as an example, 
their lighting is typically exempt from energy codes, 
but the building shell is not. Standard 90.1-2007 offers 
an exception for “equipment and portions of building 
systems that use energy primarily to provide for 
industrial, manufacturing, or commercial processes.” 
None of these terms are formally defined; therefore, if 
you consider the building envelope to be a “portion of 
a building system that uses energy,” you can make a 
case that the building envelope is exempt. However, if 
you are using the 2009 IECC, no such exemption exists. 
Some state codes explicitly address these building types. 
Contact the code official for your jurisdiction to seek a 
more specific answer.

Q
A

Agricultural-use greenhouse structure

Please note that any views or opinions that may be presented in this newsletter feature, 
Ask an Expert, are solely those of the author(s) and do not necessarily represent those 
of the program or DOE. The governing jurisdiction in which the project is located has 
the final authority for all energy code issues. This organization is not liable for the 
consequences of any actions taken on the basis of the information provided.

9’

9’
10
’

Main Level

Basement

Rim Joist Area

Include rim joists as part of the exterior wall area.

July 19-22  Energy Codes 2010: The Future is Now!
Westin Charlotte Hotel, Charlotte, North Carolina

Energy Codes 2010 will provide hands-on training and face-to-face 
networking through various training activities with other members 
in the energy codes community. It represents a unique opportunity to 
bring together a diverse mix of building energy codes stakeholders, 
discuss current codes-related issues, and receive consistent technical 
training on building energy codes and standards. After the event, 
training materials/videos will become training resources at  
www.energycodes.gov.  
www.energycodes.gov/events/energycodes

August 19  Oregon-Specific COMcheck™

This webcast is a training event for the Oregon-specific section of 
the DOE compliance software COMcheck™. The new commercial 
code goes into effect on July 1, 2010. This webcast will include a 
live Q&A session.  
Online Webcast/Register online: bit.ly/Oregon-COMcheck.

October 12-14  Excellence in Building Conference & EXPO
Portland, Oregon, Marriott Downtown Waterfront

The Excellence in Building Conference and EXPO targets building 
science education. This 3-day event offers educational sessions at 
all levels of competency, covering all details of the construction 
process. Building science professionals can gather new ideas in 
products and techniques, including practice success stories to help 
increase energy efficiency in residential building and remodeling. 
www.eeba.org/conference/program.htm 

TRAINING Events

PNNL-SA-73814

Setting the Standard is published by the Building Energy Codes 
Program of the U.S. Department of Energy Office of Energy Efficiency 
and Renewable Energy at the Pacific Northwest National Laboratory. 
Its purpose is to encourage information exchange among building  
industry professionals and organizations, state and local code officials, 
and researchers to facilitate timely development and early adoption 
of the building energy conservation standards. The Building Energy 
Codes Program would like to continue sending you information about 
energy codes and compliance tools, but if you would like your name 
removed from our contacts list, go to www.energycodes.gov/unsub-
scribe.stm. Send comments and contributions to Ross Carper at 
Pacific Northwest National Laboratory (techsupport@becp.pnl.gov).
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Building Energy Codes Website:

www.energycodes.gov
Tech Support:

www.energycodes.gov/help/
DOEassistance.stm

SOFTWARE Updates on the Way

Exchange Data with REScheck™ and COMcheck™

BECP’s online tools now have the ability to exchange data with 
other applications using standard data exchange protocols. Builders, 
designers, architects, and engineers who use software tools that 
require data inputs similar to those required by BECP’s Check 
tools (REScheck™ and COMcheck™) may find this new feature a 
time-saving way to export their data from one software application 
into the Check tools, or vice versa. Candidates for such exchange 
include Computer Aided Design (CAD) tools, loads calculation 
tools, and cost estimating tools. BECP welcomes input from its 
Check users on which tools they would like to see capable of data 
exchange with either REScheck™ or COMcheck™. BECP is seeking 
partnerships with vendors to help make data exchange possible. To 
provide input or discuss partnership, please contact Linda Connell, 
BECP Software Development Team Lead, at linda.connell@pnl.gov.

CALENDAR OF Events
What’s going on?
August 14-22  International Green Construction Code  
Public Comment Hearing
The Westin O’Hare, Rosemont, IL

The International Code Council will continue the development 
process of International Green Construction Code (IGCC) with 
this public comment hearing. Comments on the IGCC Public 
Version 1.0 were collected in May, and the August hearing will 
lead to the release of Public Version 2.0 in November. 
www.iccsafe.org/cs/IGCC 

August 15-29  ACEEE Summer Study on Energy Efficiency  
in Buildings 2010
Asilomar Conference Center, Pacific Grove, CA

The 2010 ACEEE Summer Study is the ACEEE conference on 
Energy Efficiency in Buildings with a blend of presentations 
and informal meetings. Professionals will gather to discuss the 
technological basis for, and practical implementation of, reducing 
energy use and climate impacts associated with buildings. 
Individuals interested in addressing energy efficiency and climate 
change issues associated with buildings through innovative 
technologies, programs, and policies are encouraged to attend. 
Email: info@aceee.org    www.aceee.org/conf/10ss/

August 24-26  Green Building Focus Conference & Expo 2010
Birmingham-Jefferson Convention Complex, Birmingham, AL

Green Building Focus will offer global and U.S. sustainable 
development experts to educate regional built environment 
professionals as well as government officials and interested 
investors. Topics will cover the latest international trends, 
techniques, technologies and materials in green building. 
Practical, case-study based presentations and breakout sessions 
will be complemented by an exhibition of green building products 
and services. www.greenbuildingfocus.com/default.aspx?id=1345 

webSITE Inspection
BECP is beginning to roll out 
materials within Building Energy 
Codes University (BECU), a one-
stop codes resource that enhances 
BECP’s education and training 
resources: www.energycodes.gov/
becu. New products available 
now within BECU include the 
Building Energy Codes 101 series: a book, training manual, and 
presentation that stakeholders can download and use to learn 
(and teach) about the world of energy codes. Also premiering 
is a series of training presentations for building evaluators, 
complete with video clips that show real-world scenarios and 
building features. 

Identity Standards Guidance
BUILDING ENERGY CODES UNIVERSITY

BUILDING TECHNOLOGIES PROGRAM

Drumroll, please: BECP recently listed The Top Ten Reasons for 
Energy Codes. Check it out at www.energycodes.gov/publications/
general.

http://www.energycodes.gov
http://www.energycodes.gov/help/DOEassistance.stm
http://www.energycodes.gov/becu
http://bit.ly/Oregon-COMcheck
http://www.energycodes.gov/unsubscribe.stm


What’s in it FOR ME?

State and Local Resources  TAB 14

––––––––––––––––––––––––––––––––––

In this section �ll out your resource guide by 
inserting any state and local resources here:

––––––––––––––––––––––––––––––––––

––––––––––––––––––––––––––––––––––

––––––––––––––––––––––––––––––––––

––––––––––––––––––––––––––––––––––

––––––––––––––––––––––––––––––––––

State and Local Resources



http://www.energycodes.gov
http://www.energycodes.gov/help
http://eere.energy.gov/informationcenter
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