
Significant Changes to the

International Energy 
Conservation Code 
and ANSI/ASHRAE/IES 
Standard 90.1
IECC 2012 Edition
ANSI/ASHRAE/IES 90.1—2010 Edition

45510_fm_ptg01_hr_i-xiv.indd   1 03/06/13   1:22 PM



45510_fm_ptg01_hr_i-xiv.indd   2 03/06/13   1:22 PM



Significant Changes to the

International Energy 
Conservation Code 
and ANSI/ASHRAE/IES 
Standard 90.1
IECC 2012 Edition
ANSI/ASHRAE/IES 90.1—2010 Edition

Australia • Brazil • Japan • Korea • Mexico • Singapore • Spain • United Kingdom • United States

45510_fm_ptg01_hr_i-xiv.indd   3 03/06/13   1:22 PM



Significant Changes to the International Energy 
Conservation Code and ANSI/ASHRAE/IES 
Standard 90.1 
IECC 2012 Edition
ANSI/ASHRAE/IES 90.1—2010 Edition
McHenry Wallace Jr., PE, LEED AP;  
Joseph Deringer, AIA, LEED AP;  
William H. (Bill) Hudson, C.B.O., M.C.P.

Vice President, Building Trades & Transportation 
Training: Gregory L. Clayton

Director of Building Trades & Transportation 
Training: Taryn Zlatin McKenzie

Executive Editor, Building Trades & Transportation 
Training: Robert Person

Product Manager: Helen Albert

Digital Content Editor: Vanessa Myers

Associate Product Manager: Nobina Preston

Director of Marketing: Beth A. Lutz

Senior Marketing Manager: Marissa Maiella

Senior Production Director: Wendy Troeger

Production Manager: Sherondra Thedford

Senior Content Project Manager: Stacey Lamodi

Senior Art Director: Benjamin Gleeksman

Cover image (left to right):  
©VlLevi/www.shutterstock.com;  
©iStockphoto/EricVega;  
©iStockphoto/Zanskar

ICC Staff:
Executive Vice President and Director of Business 

Development: Mark A. Johnson

Senior Vice President, Product Development: 
Hamid Naderi

Vice President and Technical Director, Product 
Development and Education: Doug Thornburg

Director, Project and Special Sales: Suzane Nunes

Senior Marketing Specialist: Dianna Hallmark

© 2014 International Code Council

© 2014 ASHRAE

Line illustrations copyright © 2014 by International Code Council and ASHRAE.

IECC code text is copyrighted and owned solely by the International Code Council.

ASHRAE/IES 90.1 text is copyrighted and owned solely by ASHRAE.

ALL RIGHTS RESERVED. No part of this work covered by the copyright herein may be 
reproduced, transmitted, stored, or used in any form or by any means graphic, electronic, 
or mechanical, including but not limited to photocopying, recording, scanning, digitizing, 
taping, Web distribution, information networks, or information storage and retrieval 
systems, except as permitted under Section 107 or 108 of the 1976 United States 
Copyright Act, without the prior written permission of the publisher.

Library of Congress Control Number: 2013930967

ISBN-13: 978-1285-74551-0

ICC World Headquarters
500 New Jersey Avenue, NW
6th Floor
Washington, D.C. 20001-2070
Telephone: 1-888-ICC-SAFE (422-7233)
Website: http://www.iccsafe.org

ASHRAE Headquarters
1791 Tullie Cir. 
Atlanta, GA 30329
Telephone: (404) 636-8400
Website: http://www.ashrae.org

Cengage Learning
200 First Stamford Place, 4th Floor
Stamford, CT 06902
USA

Cengage Learning is a leading provider of customized learning solutions with office 
locations around the globe, including Singapore, the United Kingdom, Australia, Mexico, 
Brazil and Japan. Locate your local office at:  
www.cengage.com/global

Cengage Learning products are represented in Canada by  
Nelson Education, Ltd.

Visit us at www.InformationDestination.com 
For more learning solutions, visit www.cengage.com

For product information and technology assistance, contact us at 
Cengage Learning Customer & Sales Support,  

1-800-354-9706

For permission to use material from this text or product,  
submit all requests online at www.cengage.com/permissions 

Further permissions questions can be e-mailed to 
permissionrequest@cengage.com

Printed in the United States of America
1 2 3 4 5 6 7 17 16 15 14 13

Notice to the Reader
Publisher does not warrant or guarantee any of the products described herein or perform any independent analysis in connection with any of the 
product information contained herein. Publisher does not assume, and expressly disclaims, any obligation to obtain and include information other 
than that provided to it by the manufacturer. The reader is expressly warned to consider and adopt all safety precautions that might be indicated 
by the activities described herein and to avoid all potential hazards. By following the instructions contained herein, the reader willingly assumes all 
risks in connection with such instructions. The publisher makes no representations or warranties of any kind, including but not limited to, the war-
ranties of fitness for particular purpose or merchantability, nor are any such representations implied with respect to the material set forth herein, 
and the publisher takes no responsibility with respect to such material. The publisher shall not be liable for any special, consequential, or exemplary 
damages resulting, in whole or part, from the readers’ use of, or reliance upon, this material.

45510_fm_ptg01_hr_i-xiv.indd   4 03/06/13   1:22 PM



Section: IECC

Part 1
Chapter 1: Scope and Administration� 2

■	 2012 IECC 
Table of Contents� 3

■	 C101.2/R101.2
Section 101 Scope and General Requirements� 4

■	 C101.3/R101.3
Intent� 5

Chapter 2: Definitions� 6

■	 Section 202
General Definitions New� 6

■	 Section 202
General Definitions Modified� 9

■	 Section 202 and C402.2.2.1
Multiple Definitions—General and Specific� 10

Chapter 3: General Requirements� 11

■	 Tables C303.1.3(3) and R303.1.3(3)
Default Glazed Fenestration� 11

Part 2
Chapter C4: Commercial Energy Efficiency� 12

■	 C401.1
Scope� 14

■	 C401.2.1
Application to Existing Buildings� 17

■	 Section C402
Building Envelope Requirements� 19

■	 C402.2
Specific Insulation Requirements  
(Prescriptive)� 20

■	 C402.2.1.1
Roof Solar Reflectance and Thermal Emittance� 23

■	 C402.2.6
Slabs on Grade� 25

■	 C402.2.8
Insulation of Radiant Heating Systems� 27

■	 C402.3
Fenestration (Prescriptive)� 29

■	 C402.3.1
Maximum Area� 30

■	 C402.3.3
Maximum U-factor and SHGC� 31

■	 C402.3.3.1-4
SHGC and U-factor Adjustment� 32

■	 C402.4.1
Air Barriers� 34

■	 C402.4.7
Vestibules� 36

■	 C403.2.3
HVAC Equipment Performance Requirements� 38

Contents

v

45510_fm_ptg01_hr_i-xiv.indd   5 03/06/13   1:22 PM



vi    contents

■	 C403.2.4.3.3
Automatic Start Capabilities� 41

■	 C403.2.5.1
Demand Controlled Ventilation� 42

■	 C403.2.6
Energy Recovery Ventilation Systems� 43

■	 C403.2.8
Piping Insulation� 45

■	 C403.2.8.1
Protection of Piping Insulation� 47

■	 C403.3.1
Simple HVAC System Economizers� 48

■	 C403.4.1.3 and C403.4.1.4
Integrated Economizer Control and Economizer 
Heating System Impact� 49

■	 C403.4.2
Variable Air Volume (VAV) controls� 50

■	 C404.5
Pipe Insulation� 51

■	 C404.7
Pools and In-ground Permanently  
Installed Spas� 53

■	 C405.1
General (Mandatory)� 54

■	 C405.2.1.2
Light Reduction Controls� 55

■	 C405.2.2
Additional Lighting Controls� 57

■	 C405.2.2.1
Automatic Controls� 59

■	 C405.2.2.2
Occupancy Sensors� 61

■	 C405.2.2.3
Daylight Zones� 62

■	 C405.2.2.3.2
Automatic Daylighting Controls� 64

■	 C405.2.3
Specific Application Controls� 65

■	 C405.5.2
Interior Lighting Power� 66

■	 Table C405.5.2.1
Merchandise Allowances� 69

■	 Table C405.5.2 (2)
Merchandise Allowances� 71

■	 C406.1
Additional Efficiency Requirements� 72

■	 C406.2
Efficient HVAC Performance� 74

■	 C406.3
Efficient Lighting System� 75

■	 C406.4
On-site Renewable Energy� 77

■	 C407.3
Performance-Based Compliance� 79

■	 C408.1
Systems Commissioning General� 81

■	 C408.2
Mechanical Systems Commissioning  
and Completion� 83

■	 C408.2.2
System Adjusting and Balancing� 86

■	 C408.2.3
Functional Performance Testing� 88

■	 C408.2.4
Preliminary Commissioning Report� 89

■	 C408.2.5
Documentation Requirements� 91

■	 C408.3
Lighting System Functional Testing� 92

Part 3
Chapter R4: Residential Energy  
Efficiency� 93

■	 Table R402.1.1
R-value Computation for Building  
Thermal Envelope� 95

■	 Table 402.1.1
Footnotes� 97

■	 Table R402.1.3
U-factor Alternative� 99

■	 R402.2.3
Eave Baffle� 101

■	 R402.2.6
Steel-Frame Ceilings, Walls, and Floors� 102

■	 R402.2.12 and R402.3.5
Sunrooms� 104

■	 R402.4.1
Building Thermal Envelope� 106

45510_fm_ptg01_hr_i-xiv.indd   6 03/06/13   1:22 PM



contents    vii

■	 R402.4.1.2
Testing-Air Leakage� 109

■	 R402.4.2
Fireplaces� 111

■	 R403.2
Duct Construction and Sealing� 113

■	 R403.2
Duct Tightness Verification� 116

■	 Table R403.3.1
Protection of Piping Insulation� 117

■	 R403.4
Service Hot Water Systems (Mandatory)� 118

■	 R403.5
Mechanical Ventilation (Mandatory)� 119

■	 R403.5.1
Whole-house Mechanical Ventilation  
System Fan Efficacy� 121

■	 R403.6
Equipment Sizing (Mandatory)� 122

■	 R403.9
Pools and In-ground Permanently  
Installed Spas (Mandatory)� 123

■	 R404.1
Lighting Equipment (Mandatory)� 125

■	 R405.3
Performance-Based Compliance� 127

■	 Table R405.5.2 (1)
Standard Reference and Proposed Designs� 128

Section: ASHRAE/IES 90.1 

Part 4
The Building Envelope� 132

■	 4.2.4 Inspections
Air Barrier� 133

■	 5.1.2
Skylights Required for Warehouses� 134

■	 5.4.3.1
Air Barrier� 135

■	 5.4.3.2
Fenestration and Door Air Leakage� 139

■	 5.5.3.1
Alternate Roof Systems� 141

■	 5.5.3.4
Vestibules� 144

■	 5.5.4.2.2
Required Skylight Area� 145

■	 5.5.4.4.1
Dynamic Glazing� 147

■	 5.5.4.5
Fenestration Orientation� 149

■	 5.8.1.10
Insulation Joints� 151

■	 5.8.2
VT Rating for Fenestration and Doors� 152

Part 5
HVAC� 154

■	 6.4.1.1
Minimum Equipment Efficiencies  
Standard Conditions� 156

■	 6.4.1.2
Centrifugal Chillers� 158

■	 6.4.1.2.2
Positive Displacement Chillers� 161

■	 6.4.2
Load Calculations� 162

■	 6.4.3.4.3
Damper Leakage� 163

■	 6.4.3.4.5
Enclosed Parking Garage Ventilation� 164

■	 6.4.3.10
Single Zone VAV Controls� 165

■	 6.4.4.1.4
Sensible Heating Panel Insulation� 166

■	 6.4.4.1.5
Radiant Floor Heating Insulation� 167

■	 6.4.4.2.1
Duct Sealing� 168

■	 6.5.1
Computer Room Economizers� 169

■	 6.5.1
Economizer Table� 171

■	 6.5.1.2
Water Economizers� 172

■	 6.5.1.3
Integrated Economizer Control� 174

45510_fm_ptg01_hr_i-xiv.indd   7 03/06/13   1:22 PM



viii    contents

■	 6.5.2.1
Zone Controls� 175

■	 6.5.2.1.1
VAV Box Reheat Limit� 178

■	 6.5.3.3
Dynamic Rest for Multiple-Zone VAV System� 179

■	 6.5.3.4
Supply Air Temperature Reset Controls� 181

■	 6.5.4.1
Hydronic System Design and Control� 182

■	 6.5.4.4.2
Hydronic Heat Pumps and Unitary  
Air Conditioners� 184

■	 6.5.4.5
Pipe Sizing� 185

■	 6.5.5.3
Centrifugal Fan Open Circuit Cooling Towers� 187

■	 6.5.6.1
Exhaust Energy Recovery� 188

■	 6.5.7.1
Kitchen Exhaust Systems� 190

■	 6.5.7.2
Laboratory Exhaust Systems� 193

Part 6
Lighting� 195

■	 9.1.2
Lighting Alterations� 197

■	 9.1.3
Interior and Exterior Lighting Power� 198

■	 9.2.2.3
Exceptions to Lighting Power� 199

■	 9.4.1
Lighting Control� 200

■	 9.4.1.3
Parking Garage Bi-Level Lighting Control� 203

■	 9.4.1.4
Sidelight Daylighting Controls� 205

■	 9.4.1.5
Toplight Daylighting Controls� 207

■	 9.4.1.6
Additional Control Guest Rooms� 208

■	 9.4.1.6
Additional Control Stairwell Lighting� 209

■	 9.4.1.7
Exterior Lighting Control� 210

■	 9.4.2
Tandem Wiring� 212

■	 9.4.3
Location Zones for Exterior Building  
Lighting Power� 213

■	 9.4.4
Exterior Building Grounds Lighting� 218

■	 9.4.4
Functional Testing� 219

■	 9.5.1
Whole Building Lighting Table� 220

■	 9.6.1
Space-by-Space Method of Calculating  
Interior Lighting Power Allowance� 222

■	 9.6.2
Additional Interior Lighting Power� 223

■	 9.6.3
Room Geometry Adjustment� 227

■	 9.7
Submittals� 228

Part 7
Other Changes� 229

■	 1
Purpose and Scope� 230

■	 3.2
Daylighting Definition� 232

■	 8.4.2
Automatic Receptacle Controls� 238

■	 10.4.2
Service Water Pressure Booster Systems� 240

■	 10.4.3
Elevators� 241

45510_fm_ptg01_hr_i-xiv.indd   8 03/06/13   1:22 PM



ix

Significant Changes to the International Energy Conservation Code® 
2012 and ASHRAE/IES 90.1-2010 Edition is intended to familiarize 
code officials, mechanical engineers and design professionals, con-

tractors, and others in the construction industry with many of the impor-
tant changes in the 2012 International Energy Code (IECC®) and ASHRAE/
IES 90.1-2010. This publication will assist those code users in identifying 
the specific code changes that have occurred and, more important, under-
standing the reason for the change. It is also a valuable resource for juris-
dictions in their code adoption process.

Only a portion of the total number of code changes has been included 
in this book. The changes selected were identified for a number of rea-
sons, including their frequency of application, special significance, or 
change in application. However, the importance of the changes not in-
cluded is not to be diminished.

This book is organized into two sections. Section 1 covers the significant 
changes for the IECC and Section 2 covers the significant changes to 
ASHRAE/IES 90.1. The arrangement follows the general layout of the IECC 
and ASHRAE/IES 90.1, including code and standard sections and section 
number format. The table of contents, in addition to providing guidance in 
use of this publication, allows for quick identification of those significant 
code changes that occur in the 2012 IECC and ASHRAE/IES 90.1–2010. The 
2012 IECC Significant Changes for Chapters 1 through 3 of the code include 
both residential and commercial, followed by Chapter C4 on Commercial 
Provisions, and then followed by Chapter R4 on Residential Provisions.

Throughout the book, changes are accompanied by a photograph, an 
application example, or an illustration to assist and enhance the reader's 
understanding of the specific change. A summary and a discussion of the 
significance of the changes are also provided. Each code change is identi-
fied by type, be it an addition, modification, clarification, or deletion.

The code or standard change itself is presented in a format similar to 
the style utilized for code-change proposals. Deleted code or standard 
language is shown with a strike-through, whereas new code or standard 
text is indicated by underlining. As a result, the actual 2012 IECC and 
ASHRAE/IES 90.1–2010 language is provided, as well as a comparison 
with the language in the previous edition, so the user can easily identify 
changes to the specific code and standard text.

Preface
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Significant Changes to the International Energy Conservation Code 2012 
and ASHRAE/IES 90.1–2010 Edition is best used as a companion to the 2012 
IECC and ASHRAE/IES 90.1. Because only a limited discussion of each change 
is provided, the code and standard should always be referenced in order to 
gain a more comprehensive understanding of the change and its application.

The commentary and opinions set forth in this text are those of the 
authors and do not necessarily represent the official position of the ICC or 
ASHRAE. In addition, they may not represent the views of any enforcing 
agency; as such, agencies have the sole authority to render interpretations 
of the code and standard. In many cases, the explanatory material is de-
rived from the reasoning expressed by the code-change proponent. 
Comments concerning this publication are encouraged and may be di-
rected to the ICC at significantchanges@iccsafe.org.

About The International Energy 
Conservation Code®

The International Energy Conservation Code® (IECC®) is recognized as the 
national model energy code of choice for U.S. cities, counties, and states 
that adopt codes. The IECC and its predecessor, the Model Energy Code 
(MEC), are cited throughout federal law for national private and public 
housing initiatives.

The 2012 edition of the IECC is intended to provide flexibility to permit 
the use of innovative approaches and techniques. This is achieved by allow-
ing the choice of a prescriptive or performance-related compliance path for 
both commercial and residential buildings. The IECC is kept up to date 
through the open code-development process of the International Code Council 
(ICC). The provisions of the 2009 edition, along with those code changes ap-
proved in the 2009–2012 code development cycle, make up the 2012 edition.

The IECC is 1 of 15 International Codes published by the ICC. This 
comprehensive code establishes minimum regulations for building sys-
tems by means of prescriptive and performance-related provisions. It is 
founded on broad-based principles that make possible the use of new ma-
terials and new building designs. The IECC is available for adoption and 
use by jurisdictions internationally. Its use within a governmental juris-
diction is intended to be accomplished through adoption by reference, in 
accordance with proceedings establishing the jurisdiction's laws.

About ANSI/ASHRAE/IES  
Standard 90.1–2010
Standard 90.1 has been a benchmark for commercial building energy codes 
in the United States and a key basis for codes and standards around the 
world for more than 35 years. This standard provides the minimum re-
quirements for the energy-efficient design of most buildings, except low-
rise residential buildings, and offers, in detail, the minimum energy-efficient 
requirements for the design and construction of new buildings and their 
systems, new portions of buildings and their systems, and new systems and 
equipment in existing buildings as well as the criteria for determining 
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compliance with these requirements. The 2010 edition has been expanded 
to include new features, an expanded scope, and more detailed require-
ments, as well as incorporating changes from more than 100 addenda.
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