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PREFACE 

Introduction 
Internationally, code officials recognize the need for a modem, up-to-date energy conservation code addressing the design of 
energy-efficient building envelopes and installation of energy efficient mechanical, lighting and power systems through require­
ments emphasizing performance. The International Energy Conservation Code@, in this 2009 edition, is designed to meet these 
needs through model code regulations that will result in the optimal utilization of fossil fuel and nondepletable resources in all com­
munities, large and small. 

This comprehensive energy conservation code establishes minimum regulations for energy efficient buildings using prescriptive 
and performance-related provisions. It is founded on broad-based principles that make possible the use of new materials and new 
energy efficient designs. This 2009 edition is fully compatible with all the International Codes@ (I-Codes@) published by the Inter­
national Code Council (ICC)@, induding: the International Building Code@, International Existing Building Code@, International 
Fire Code@, International Fuel Gas Code®, International Mechanical Code@, ICC Performance Code@, International Plumbing 
Code@, International Private Sewage Disposal Code®, International Property Maintenance Code®, International Residential 
Code@, International Wildland-Urban Interface Code™ and International Zoning Code@. 

The International Energy Conservation Code provisions provide many benefits, among which is the model code development 
process that offers an international forum for energy professionals to discuss performance and prescriptive code requirements. This 
forum provides an excellent arena to debate proposed revisions. This model code also encourages international consistency in the 
application of provisions. 

Development 
The first edition of the International Energy Conservation Code (1998) was based on the 1995 edition of the Model Energy Code 
promulgated by the Council of American Building Officials (CABO) and included changes approved through the CABO Code 
Development Procedures through 1997. CABO assigned all rights and responsibilities to the International Code Council and its 
three statutory members at that time, induding Building Officials and Code Administrators International, Inc. (BOCA), Interna­
tional Conference of Building Officials (ICBO) and Southern Building Code Congress International (SBCCI). This 2009 edition 
presents the code as originally issued, with changes reflected in the 2000, 2003 and 2006 editions and further changes approved 
through the ICC Code Development Process through 2008. A new edition such as this is promUlgated every three years. 

This code is founded on principles intended to establish provisions consistent with the scope of an energy conservation code that 
adequately conserves energy; provisions that do not unnecessarily increase construction costs; provisions that do not restrict the use 
of new materials, products or methods of construction; and provisions that do not give preferential treatment to particular types or 
classes of materials, products or methods of construction. 

Adoption 
The International Energy Conservation Code is available for adoption and use by jurisdictions internationally. Its use within a gov­
ernmentaljurisdiction is intended to be accomplished through adoption by reference in accordance with proceedings establishing 
the jurisdiction's laws. At the time of adoption, jurisdictions should insert the appropriate information in provisions requiring spe­
cific local information, such as the name of the adopting jurisdiction. These locations are shown in bracketed words in small capital 
letters in the code and in the sample ordinance. The sample adoption ordinance on page vii addresses several key elements of a code 
adoption ordinance, including the information required for insertion into the code text. 

Maintenance 
The International Energy Conservation Code is kept up to date through the review of proposed changes submitted by code enforc­
ing officials, industry representatives, design professionals and other interested parties. Proposed changes are carefully considered 
through an open code development process in which all interested and affected parties may participate. 

The contents of this work are subject to change both through the Code Development Cycles and the governmental body that 
enacts the code into law. For more information regarding the code development process, contact the Code and Standard Develop­
ment Department of the International Code Council. 

While the development procedure of the International Energy Conservation Code assures the highest degree of care, ICC, its 
members and those participating in the development of this code do not accept any liability resulting from compliance or noncom­
pliance with the provisions because ICC and its members do not have the power or authority to police or enforce compliance with 
the contents of this code. Only the governmental body that enacts the code into law has such authority. 
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Marginal Markings 
- = Indicates where a paragraph or item has been deleted. 

> = Indicates IBC model code language deleted by Oregon. 

I = Indicates a technical change from the requirements of the ICC 2006 edition. 

II = Indicates a State of Oregon amendment has been made to the International Code. 

Minor changes, such as section renumbering and removal of references to International Codes are 
not indicated with a double rule in the margin. 

Italicized Terms 
Selected terms set forth in Chapter 2, Definitions, are italicized where they appear in code text. Such terms are not italicized where 
the definition set forth in Chapter 2 does not impart the intended meaning in the use of the term. The terms selected have definitions 
which the user should read carefully to facilitate better understanding of the code. 
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Effective Use of the International Energy Conservation Code 

The International Energy Conservation Code (lECC) is a model code that regulates minimum energy conservation requirements 
for new buildings. The IECC addresses energy conservation requirements for all aspects of energy uses in both commercial and resi­
dential construction, including heating and ventilating, lighting, water heating, and power usage for appliances and building sys­
tems. 

The IECC is a design document. For example, before one constructs a building, the designer must determine the minimum insula­
tion R-values and fenestration U-factors for the building exterior envelope. Depending on whether the building is for residential use 
or for commercial use, the IECC sets forth minimum requirements for exterior envelope insulation, window and door U-factors and 
SHGC ratings, duct insulation, lighting and power efficiency, and water distribution insulation. 

Arrangement and Format of the 2009 IECC 
Before applying the requirements of the IECC it is beneficial to understand its arrangement and format. The IECC, like other codes 
published by ICC, is arranged and organized to follow sequential steps that generally occur during a plan review or inspection. The 
IECC is divided into five different parts: 

Chapters Subjects 

1-2 Administration and definitions 

3 Climate zones and general materials requirements 

4 Energy efficiency for residential buildings 

5 Energy efficiency for commercial buildings 

6 Referenced standards 

The following is a chapter-by-chapter synopsis of the scope and intent of the provisions of the International Energy Conservation 
Code: 

Chapter 1 Administration. This chapter contains provisions for the application, enforcement and administration of subsequent 
requirements of the code. In addition to establishing the scope of the code, Chapter 1 identifies which buildings and structures come 
under its purview. Chapter 1 is largely concerned with maintaining "due process of law" in enforcing the energy conservation crite­
ria contained in the body ofthe code. Only through careful observation ofthe administrative provisions can the building official rea­
sonably expect to demonstrate that "equal protection under the law" has been provided. 

Chapter 2 Definitions. All terms that are defined in the code are listed alphabetically in Chapter 2. While a defined term may be 
used in one chapter or another, the meaning provided in Chapter 2 is applicable throughout the code. 

Additional definitions regarding climate zones are found in Tables 30l.3(1) and (2). These are not listed in Chapter 2. 

Where understanding of a term's definition is especially key to or necessary for understanding of a particular code provision, the 
term is show in italics wherever it appears in the code. This is true only for those terms that have a meaning that is unique to the code. 
In other words, the generally understood meaning of a term or phrase might not be sufficient or consistent with the meaning pre­
scribed by the code; therefore, it is essential that the code-defined meaning be known. 

Guidance regarding tense, gender and plurality of defined terms as well as guidance regarding terms not defined in this code is 
provided. 

Chapter 3 Climate Zones. Chapter 3 specifies the climate zones that will serve to establish the exterior design conditions. In addi­
tion, Chapter 3 provides interior design conditions that are used as a basis for assumptions in heating and cooling load calculations, 
and provides basic material requirements for insulation materials and fenestration materials. 

Climate has a major impact on the energy use of most buildings. The code establishes many requirements such as wall and roof 
insulation R-values, window and door thermal transmittance requirement (U-factors) as well as provisions that affect the mechani­
cal systems based upon the climate where the building is located. This chapter will contain the information that will be used to prop­
erly assign the building location into the correct climate zone and will then be used as the basis for establishing requirements or 
elimination of requirements. 

Chapter 4 Residential Energy Efficiency. Chapter 4 contains the energy-efficiency-related requirements for the design and con­
struction of residential buildings regulated under this code. It should be noted that the definition of a residential building in this code 
is unique for this code. In this code, a residential building is an R-2, R-3 or R-4 building three stories or less in height. All other 
buildings, including residential buildings greater than three stories in height, are regulated by the energy conservation requirements 
of Chapter 5. The applicable portions of a residential building must comply with the provisions within this chapter for energy effi-

2010 OREGON ENERGY EFFICIENCY SPECIALTY CODE v 



ciency. This chapter defines requirements for the portions of the building and building systems that impact energy use in new resi­
dential construction and promotes the effective use of energy. The provisions within the chapter promote energy efficiency in the 
building envelope, the heating and cooling system and the service water heating system of the building. 

Chapter 5 Commercial Energy Efficiency. Chapter 5 contains the energy-efficiency-related requirements for the design and con­
struction of most types of commercial buildings and residential buildings greater than three stories in height above grade. Residen­
tial buildings, townhouses and garden apartments three stories or less in height are covered in Chapter 4. Like Chapter 4, this chapter 
defines requirements for the portions of the building and building systems that impact energy use in new commercial construction 
and new residential construction greater than three stories in height, and promotes the effective use of energy. The provisions within 
the chapter promote energy efficiency in the building envelope, the heating and cooling system and the service water heating system 
of the building. 

Chapter 6 Referenced Standards. The code contains numerous references to standards that are used to regulate materials and 
methods of construction. Chapter 6 contains a comprehensive list of all standards that are referenced in the code. The standards are 
part of the code to the extent of the reference to the standard. Compliance with the referenced standard is necessary for compliance 
with this code. By providing specifically adopted standards, the construction and installation requirements necessary for compli­
ance with the code can be readily determined. The basis for code compliance is, therefore, established and available on an equal 
basis to the code official, contractor, designer and owner. 

Chapter 6 is organized in a manner that makes it easy to locate specific standards. It lists all of the referenced standards, alphabeti­
cally, by acronym of the promulgating agency of the standard. Each agency's standards are then listed in either alphabetical or 
numeric order based upon the standard identification. The list also contains the title of the standard; the edition (date) of the standard 
referenced; any addenda included as part of the ICC adoption; and the section or sections of this code that reference the standard. 
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ORDINANCE 

The International Codes are designed and promulgated to be adopted by reference by ordinance. Jurisdictions wishing to adopt the 
2009 International Energy Conservation Code as an enforceable regulation governing energy efficient building envelopes and 
installation of energy efficient mechanical, lighting and power systems should ensure that certain factual information is included in 
the adopting ordinance at the time adoption is being considered by the appropriate governmental body. The following sample adop­
tion ordinance addresses several key elements of a code adoption ordinance, including the information required for insertion into 
the code text. 

SAMPLE ORDINANCE FOR ADOPTION OF 
THE INTERNATIONAL ENERGY CONSERVATION CODE 

ORDINANCE NO. __ _ 

An ordinance of the [JURISDICTION] adopting the 2009 edition ofthe International Energy Conservation Code, regulating and gov­
erning energy efficient building envelopes and installation of energy efficient mechanical, lighting and power systems in the [JURIS­
DICTION]; providing for the issuance of permits and collection of fees therefor; repealing Ordinance No. of the 
[JURISDICTION] and all other ordinances and parts of the ordinances in conflict therewith. 

The [GOVERNING BODy] of the [JURISDICTION] does ordain as follows: 

Section 1. That a certain document, three (3) copies of which are on file in the office of the [TITLE OF JURISDICTION'S KEEPER OF 
RECORDS] of [NAME OF JURISDICTION], being marked and designated as the International Energy Conservation Code, 2009 edi­
tion, as published by the International Code Council, be and is hereby adopted as the Energy Conservation Code of the [JURISDIC­
TION], in the State of [STATE NAME] for regulating and governing energy efficient building envelopes and installation of energy 
efficient mechanical, lighting and power systems as herein provided; providing for the issuance of permits and collection of fees 
therefor; and each and all of the regulations, provisions, penalties, conditions and terms of said Energy Conservation Code on file in 
the office of the [JURISDICTION] are hereby referred to, adopted, and made a part hereof, as if fully set out in this ordinance, with the 
additions, insertions, deletions and changes, if any, prescribed in Section 2 of this ordinance. 

Section 2.The following sections are hereby revised: 

Section 101.1. Insert: [NAME OF JURISDICTION]. 

Section 108.4. Insert: [DOLLAR AMOUNT] in two places. 

Section 3. That Ordinance No. ___ of [JURISDICTION] entitled [FILL IN HERE THE COMPLETE TITLE OF THE ORDINANCE OR ORDI-
NANCES IN EFFECT AT THE PRESENT TIME SO THAT THEY WILL BE REPEALED BY DEFINITE MENTION] and all other ordinances or 
parts of ordinances in conflict herewith are hereby repealed. 

Section 4. That if any section, subsection, sentence, clause or phrase of this ordinance is, for any reason, held to be unconstitutional, 
such decision shall not affect the validity of the remaining portions of this ordinance. The [GOVERNING BODy] hereby declares that it 
would have passed this ordinance, and each section, subsection, clause or phrase thereof, irrespective of the fact that anyone or more 
sections, subsections, sentences, clauses and phrases be declared unconstitutional. 

Section s. That nothing in this ordinance or in the Energy Conservation Code hereby adopted shall be construed to affect any suit or 
proceeding impending in any court, or any rights acquired, or liability incurred, or any cause or causes of action acquired or existing, 
under any act or ordinance hereby repealed as cited in Section 3 of this ordinance; nor shall any just or legal right or remedy of any 
character be lost, impaired or affected by this ordinance. 

Section 6. That the [JURISDICTION'S KEEPER OF RECORDS] is hereby ordered and directed to cause this ordinance to be published. 
(An additional provision may be required to direct the number of times the ordinance is to be published and to specify that it is to be 
in a newspaper in general circulation. Posting may also be required.) 

Section 7.That this ordinance and the rules, regulations, provisions, requirements, orders and matters established and adopted 
hereby shall take effect and be in full force and effect [TIME PERIOD] from and after the date of its final passage and adoption. 
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CHAPTER 1 

ADMINISTRATION 

I PART 1-SCOPE AND APPLICATION 

SECTION 101 
SCOPE AND GENERAL REQUIREMENTS 

11
101.1 Title. This code shall be known as the Oregon Energy 
Efficiency Specialty Code, and may be cited as such. It is 
referred to herein as "this code." 

101.2 Scope. This code applies to residential and commercial 

II buildings designed and constructed under the Oregon Struc­
tural Specialty Code. 

> 

101.3 Intent. This code shall regulate the design and 
construction of buildings for the effective use of energy. This 
code is intended to provide flexibility to permit the use of inno­
vative approaches and techniques to achieve the effective use of 
energy. This code is not intended to abridge safety, health or 
environmental requirements contained in other applicable 
codes or ordinances. 

101.4 Applicability. Where, in any specific case, different 
sections of this code specify different materials, methods of 
construction or other requirements, the most restrictive shall 
govern. Where there is a conflict between a general 
require-ment and a specific requirement, the specific require­
ment shall govern. 

101.4.1 Existing buildings. Except as specified in this 
chapter, this code shall not be used to require the removal, 
alteration or abandonment of, nor prevent the continued use 
and maintenance of, an existing building or building system 
lawfully in existence at the time of adoption of this code. 

101.4.2 Additions, alterations, renovations or repairs. 
Additions, alterations, renovations or repairs to an existing 
building, building system or portion thereof shall conform 
to the provisions of this code as they relate to new 
construction without requiring the unaltered portiones) of 
the existing building or building system to comply. Addi­
tions, alterations, renovations or repairs shall not create an 
unsafe or hazardous condition or overload existing building 
systems. An addition shall be deemed to comply with this 
code if the addition alone complies or if the existing build­
ing and addition comply with this code as a single building. 

Exception: The following need not comply provided the 
energy use of the building is not increased: 

1. Storm windows installed over existing fenestration. 

2. When 25 percent or less of the glazing in anyone 
wall is being replaced, it may be replaced with 
glazing that has a V-factor and SHGC equal or 
better than the existing glazing. 

3. Glass only replacements in an existing sash and 
frame. 
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4. Existing ceiling, wall or floor cavities exposed 
during construction provided that these cavities 
are filled with insulation. 

5. Construction where the existing roof, wall or floor 
cavity is not exposed. 

6. Reroofing for roofs where neither the sheathing 
nor the insulation is exposed. Roofs without insu­
lation in the cavity and where the sheathing or 
insulation is exposed during reroofing shall be 
insulated either above or below the sheathing. 

7. Replacement of existing doors that separate condi­
tioned space from the exterior shall not require the 
installation of a vestibule or revolving door, pro­
vided, however, that an existing vestibule that sep­
arates a conditioned space from the exterior shall 
not be removed, 

8. Alterations that replace less than 10 percent of the II 
luminaires or 10 fixtures in a space, provided that 
such alterations do not increase the installed inte­
rior lighting power. 

9. Alterations that replace only the bulb and ballast 
within up to 50 percent of the existing luminaires II 
in a space provided that the alteration does not 
increase the installed interior lighting power. 
Alterations do not include routine maintenance II 
and repair. < 

101.4.3 Change in space conditioning. Any 
nonconditioned space that is altered to become conditioned 
space shall be required to be brought into full compliance 
with this code. 

101.4.4 Mixed occupancy. Where a building includes both 
residential and commercial occupancies, each occupancy 
shall be separately considered and meet the applicable 
provisions of Chapter 4 for residential and Chapter 5 for 
commercial. 

101.4.5 Historic buildings. See Section 3407 of the Build- II 
ing Code. 

101.5 Compliance. Residential buildings shall meet the provi­
sions of Chapter 4. Commercial buildings shall meet the provi-
sions of Chapter 5. < 

101.5.1 Low energy buildings. The following buildings, or 
portions thereof, separated from the remainder of the build-
ing by building thermal envelope assemblies complying 
with this code shall be exempt from the building thermal 
envelope provisions of this code: 

I. Those with a peak design rate of energy usage less 
than 3.4 BtuIh . fe (10.7 W/m2) or 1.0 watt/ft2 (10.7 
W 1m2) of floor area for space conditioning pur­
poses. 

2. Those that do not contain conditioned space. 



ADMINISTRATION 

SECTION 102 
ALTERNATE MATERIALS-METHOD 

OF CONSTRUCTION, DESIGN 
OR INSULATING SYSTEMS 

102.1 General. This code is not intended to prevent the use of 
any material, method of construction, design or insulating 
system not specifically prescribed herein, provided that such 
construction, design or insulating system has been approved by 

> the code official as meeting the intent of this code. 

PART 2-ADMINISTRATION AND ENFORCEMENT 

II This code is administered and enforced under the provisions 
and authority granted in Chapter 1 of the Building Code. 

II 

II 

II 

II 

II 

II 

II 

2 

SECTION 103 
CONSTRUCTION DOCUMENTS 

Reserved 

SECTION 104 
INSPECTIONS 

Reserved 

SECTION 105 
VALIDITY 
Reserved 

SECTION 106 
REFERENCED STANDARDS 

Reserved 

SECTION 107 
FEES 

Reserved 

SECTION 108 
STOP WORK ORDER 

Reserved 

SECTION 109 
BOARD OF APPEALS 

Reserved 
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CHAPTER 2 

DEFINITIONS 

SECTION 201 
GENERAL 

201.1 Scope. Unless stated otherwise, the following words and 
terms in this code shall have the meanings indicated in this 
Chapter. 

201.2 Interchangeability. Words used in the present tense 
include the future; words in the masculine gender include the 
feminine and neuter; the singular number includes the plural 
and the plural includes the singular. 

201.3 Terms defined in other codes. Terms that are not 
defined in this code but are defined in the Building Code, Fire 
Code, Fuel Gas Code, Mechanical Code, Plumbing Code or 
the Residential Code shall have the meanings ascribed to them 
in those codes. 

201.4 Terms not defined. Terms not defined by this chapter 
shall have ordinarily accepted meanings such as the context 
implies. Words of common usage are given their plain, natural 
and ordinary meanings. Words that have well-defined legal 
meanings are given those meanings. 

SECTION 202 
GENERAL DEFINITIONS 

ABOVE-GRADE WALL. A wall more than 50 percent above 
grade and enclosing conditioned space. This includes 
between-floor spandrels, peripheral edges of floors, roof and 
basement knee walls, dormer walls, gable end walls, walls 
enclosing a mansard roof and skylight shafts. 

ACCESSIBLE. Admitting close approach as a result of not 
being guarded by locked doors, elevation or other effective 
means (see "Readily accessible"). 

ADDITION. An extension or increase in the conditioned 
space floor area or height of a building or structure. 

AFUE (Annual Fuel Utilization Efficiency). The energy out­
put divided by the energy input, calculated on an annual basis 
and including part load and cycling effects. AFUE ratings shall 
be determined using the U.S. Department of Energy test proce­
dures (10 CFR Part 430) and listings in the Gas Appliance 
Manufacturers Association (GAMA) Consumer Directory of 
Certified Furnace and Boiler Efficiency Ratings. 

AIR BARRIER. Material(s) assembled and joined together to 
provide a barrier to air leakage through the building envelope. 
An air barrier may be a single material or a combination of mate­
rials. 

ALTERATION. Any construction orrenovation to an existing 
structure other than repair or addition that requires a permit. 
Also, a change in a mechanical system that involves an 
extension, addition or change to the arrangement, type or pur­
pose of the original installation that requires a permit. 
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APPROVED. Approval by the code official as a result of inves­
tigation and tests conducted by him or her, or by reason of 
accepted principles or tests by nationally recognized organiza­
tions. 

AUTOMATIC. Self-acting, operating by its own mechanism 
when actuated by some impersonal influence, as, for example, 
a change in current strength, pressure, temperature or mechani­
cal configuration (see "Manual"). 

BASEMENT WALL. A wall 50 percent or more below 
gradeand enclosing conditioned space. 

BTU (British Thermal Unit). The amount of heat required to II 
raise the temperature of I pound (0.454 kg) of water (about 1 
pint) from 59°F to 60°F (l5°C to 16°C). 

BUILDING. Any structure used or intended for supporting or 
sheltering any use or occupancy. 

BUILDING CODE. For the purpose of this code, building 
code shall mean the Oregon Structural SpeciaLty Code (OSSC) 
as adopted by OAR 918-460-0010. 

BUILDING OFFICIAL. The officer or other designated 
authority charged with the administration and enforcement of 
this code, or a duly authorized representative. 

BUILDING THERMAL ENVELOPE. The basement walls, 
exterior walls, floor, roof, and any other building element that 
enclose conditioned space. This boundary also includes the 
boundary between conditioned space and any exempt or 
unconditioned space. 

C-FACTOR (THERMAL CONDUCTANCE). The coeffi­
cient of heat transmission (surface to surface) through a build­
ing component or assembly, equal to the time rate of heat flow 
per unit area and the unit temperature difference between the 
warm side and cold side surfaces (Btulh ft2 x OF) [W/(m2 x K)]. 

CODE OFFICIAL. See "Building Official." I I 
COMMERCIAL BUILDING. For this code, all buildings that 
are not included in the definition of "Residential buildings." 

CONDITIONED FLOOR AREA. The horizontal projection 
of the floors associated with the conditioned space. 

CONDITIONED SPACE. An area or room within a building 
being heated or cooled, containing uninsulated ducts, or with a 
fixed opening directly into an adjacent conditioned space. 

CRAWL SPACE WALL. The opaque portion of a wall that 
encloses a crawl space and is partially or totally below grade. 

CURTAIN WALL. Fenestration products used to create an 
external nonload-bearing wall that is designed to separate the 
exterior and interior environments. 

DAYLIGHT ZONE. 

1. Under skylights. The area under skylights whose 
hori-zontal dimension, in each direction, is equal to the 

3 
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DEFINITIONS 

skylight dimension in that direction plus either 70 per­
cent of the floor-to-ceiling height or the dimension to a 
ceiling height opaque partition, or one-half the distance 
to adjacent skylights or vertical fenestration, whichever 
is least. 

2. Adjacent to vertical fenestration. The area adjacent to 
vertical fenestration which receives daylight through the 
fenestration. For purposes of this definition, the daylight 
zone depth is assumed to extend into the space a distance 
equal to the window head height or to the nearest ceiling 
height opaque partition, whichever is less. The daylight 
zone width is assumed to be the width of the window plus 
2 feet (610 mm) on each side, or the window width plus 
the distance to an opaque partition, or the window width 
plus one-half the distance to adjacent skylight or vertical 
fenestration, whichever is least. 

DEMAND CONTROLED VENTILATION (DCV). A ven­
tilation system capability that provides for the automatic reduc­
tion of outdoor air intake below design rates when the actual 
occupancy of spaces served by the system is less than design 
occupancy. 

DEMISING ELEMENT. A building element consisting of 
walls, windows, doors, floors or ceilings that separates condi­
tioned space from unconditioned space(s). 

DUCT. A tube or conduit utilized for conveying air. The air 
passages of self-contained systems are not to be construed as 
air ducts. 

DUCT SYSTEM. A continuous passageway for the 
transmission of air that, in addition to ducts, includes duct fit­
tings, dampers, plenums, fans and accessory air-handling 
equipment and appliances. 

DWELLING UNIT. A single unit providing complete 
independent living facilities for one or more persons, including 
permanent provisions for living, sleeping, eating, cooking and 
sanitation. 

ECONOMIZER, AIR. A duct and damper arrangement and 
automatic control system that allows a cooling system to sup­
ply outside air to reduce or eliminate the need for mechanical 
cooling during mild or cold weather. 

ECONOMIZER, WATER. A system where the supply air of 
a cooling system is cooled indirectly with water that is itself 
cooled by heat or mass transfer to the environment without the 
use of mechanical cooling. 

EER (ENERGY EFFICIENCY RATIO). EER is calculated 
by dividing the cooling capacity in Btu per hour (Btu/hr) by the 
power input in watts at any given set of rating conditions, 
expressed in Btulhr per watt. 

ELECTRICAL CODE. For the purpose of this code, electri­
cal code shall mean the Oregon Electrical Specialty Code 
(OESC) as adopted by OAR 918-305-0100. 

ENERGY ANALYSIS. A method for estimating the annual 
energy use of the proposed design and standard reference 
design based on estimates of energy use. 

4 

ENERGY COST. The total estimated annual cost for 
purchased energy for the building functions regulated by this 
code, including applicable demand charges. 

ENERGY RECOVERY VENTILATION SYSTEM. 
Systems that employ air-to-air heat exchangers to recover 
energy from exhaust air for the purpose of preheating, 
precooling, humidifying or dehumidifying outdoor ventilation 
air prior to supplying the air to a space, either directly or as part 
of an HVAC system. 

ENERGY SIMULATION TOOL. An approved software 
program or calculation-based methodology that projects the 
annual energy use of a building. 

ENTRANCE DOOR. 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 specif­
ically designed to withstand heavy use and possibly abuse. 

EXTERIOR WALL. Walls including both above-grade walls 
and basement walls. 

FAN BRAKE HORSEPOWER (BHP). The horsepower 
delivered to the fan's shaft. Brake horsepower does not include 
the mechanical drive losses (belts, gears, etc.). 

FAN SYSTEM BUP. The sum of the fan brake horsepower of 
all fans that are required to operate at fan system design condi-

• 

tions to supply air from the heating or cooling source to the • 
conditioned spacer s) and return it to the source or exhaust it to 
the outdoors. 

FAN SYSTEM DESIGN CONDITIONS. Operating 
conditions that can be expected to occur during normal system 
operation that result in the highest supply fan airflow rate to 
conditioned spaces served by the system. 

FAN SYSTEM MOTOR NAMEPLATE UP. The sum of the 
motor nameplate horsepower of all fans that are required to 
operate at design conditions to supply air from the heating or 
cooling source to the conditioned spacers) and return it to the 
source or exhaust it to the outdoors. 

FENESTRATION. Skylights, roof windows, vertical win­
dows (fixed or moveable), opaque doors, glazed doors, glazed 
block and combination opaque/glazed doors. Fenestration 
includes products with glass and nonglass glazing materials. 

F-FACTOR. The perimeter heat loss factor for slab-on-grade 
floors (Btulh x ft x OF) [W/(m x K)]. 

FUEL GAS CODE. For the purpose of this code, fuel gas code 
shall mean the Oregon Mechanical Specialty Code (OMSC) as 
adopted by OAR 918-440-0010. 

HEAT TRAP. An arrangement of piping and fittings, such as 
elbows, or a commercially available heat trap that prevents 
thermosyphoning of hot water during standby periods. 

HEATED SLAB. Slab-on-grade construction in which the • 
heating elements, hydronic tubing, or hot air distribution sys-
tem is in contact with, or placed within or under, the slab. 
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HIGH-EFFICACY LAMPS. Compact fluorescent lamps, 
T-8 or smaller diameter linear fluorescent lamps, or lamps with 
a minimum efficacy of: 

1. 60 lumens per watt for lamps over 40 watts, 

2. 50 lumens per watt for lamps over 15 watts to 40 watts, 
and 

3. 40 lumens per watt for lamps 15 watts or less. 

HSPF (HEATING SEASONAL PERFORMANCE FAC­
TOR). The total heating output of a heat pump during its nor­
mal annual usage period for heating divided by the total electric 
power input in watt-hours during the same period. 

HUMIDISTAT. A regulatory device, actuated by changes in 
humidity, used for automatic control of relative humidity. 

HVAC (HEATING, VENTILATING AND AIR-CONDI­
TIONING) SYSTEM. The equipment, distribution network, 
ami terminals that provide either collectively or individually 
the heating, ventilating, and/or air-conditioning processes to a 
building. 

IPLV (INTEGRATED PART LOAD VALUE). A single 
number figure based on part-load EER or COP expressing 
part-load efficiency for air conditioning and heat pump equip­
ment on the basis of weighted operation at various load capaci­
ties for the equipment. 

INFILTRATION. The uncontrolled inward air leakage into a 
building caused by the pressure effects of wind or the effect of 
differences in the indoor and outdoor air density or both. 

INSULATING SHEATHING. An insulating board with a 
core material having a minimum R-value of R-2. 

LABELED. Equipment, materials or products to which have 
been affixed a label, seal, symbol or other identifying mark of a 
nationally recogniz!O!d testing laboratory, inspection agency or 
other organization concerned with product evaluation that 
maintains periodic inspection of the production of the 
above-labeled items and whose labeling indicates either that 
the equipment, material or product meets identified standards 
or has been tested and found suitable for a specified purpose. 

LISTED. Equipment, materials, products or services included 
in a list published by an organization acceptable to the code 
official and concerned with evaluation of products or services 
that maintains periodic inspection of production of listed 
equipment or materials or periodic evaluation of services and 
whose listing states either that the equipment, material, product 
or service meets identified standards or has been tested and 
found suitable for a specified purpose. 

LOW-VOLTAGE LIGHTING. Lighting equipment powered 
through a transformer such as a cable conductor, a rail conduc­
tor and track lighting. 

LUMINAIRE. A complete lighting unit consisting of a lamp 
or lamps together with the parts designed to distribute the light, 
to position and protect the lamps and to connect the lamps to 
their power supply. Many luminaires include one or more bal­
lasts. 

MANUAL. Capable of being operated by personal interven 
tion (see "Automatic"). 
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DEFINITIONS 

MECHANICAL CODE. For the purpose of this code, 
mechanical code shall mean the Oregon Mechanical Specialty 
Code (OMSC) as adopted by OAR 918-440-0010. 

NAMEPLATE HORSEPOWER. The nominal motor horse 
power rating stamped on the motor nameplate. 

PACKAGED TERMINAL AIR CONDITIONER. A fac­
tory-selected combination of heating and cooling components, 
assemblies or sections, intended to serve a room or zone. 

PLUMBING CODE. For the purpose of this code, plumbing 
code shall mean the Oregon Plumbing Specialty Code (OPSC) 
as adopted by OAR 918-750-0110. 

PROPOSED DESIGN. A description of the proposed build­
ing used to estimate annual energy use for determining 
compli-ance based on total building performance. 

READILY ACCESSIBLE. Capable of being reached quickly 
for operation, renewal or inspection without requiring those to 
whom ready access is requisite to climb over or remove 
obstacles or to resort to portable ladders or access equipment 
(see "Accessible"). 

REPAIR. The reconstruction or renewal of any part of an exist­
ing building. 

RESIDENTIAL BUILDING. For this code, includes R-3 
buildings, as well as R-2 and R-4 buildings three stories or less 
in height above grade . 

RESIDENTIAL CODE. For the purpose of this code, resi­
dential code shall mean the Oregon Residential Specialty Code 
(ORSC) as adopted by OAR 918-480-0005. 

ROOF ASSEMBLY. A system designed to provide weather 
protection and resistance to design loads. The system consists 
of a roof covering and roof deck or a single component serving 
as both the roof covering and the roof deck. A roof assembly 
includes the roof covering, underlayment, roof deck, insula­
tion, vapor retarder and interior finish. 

R-VALUE (THERMAL RESISTANCE). The inverse of the 
time rate of heat flow through a body from one of its bounding 
surfaces to the other surface for a unit temperature difference 
between the two surfaces, under steady state conditions, per 
unit area (h . ft2 . °FlBtu) [(m2 . K)/w]. 

SCREW LAMP HOLDERS. A lamp base that requires a 
screw-in-type lamp, such as a compact-fluorescent, incandes­
cent, or tungsten-halogen bulb. 

SERVICE WATER HEATING. Supply of hot water for 
purposes other than comfort heating. 

SKYLIGHT. Glass or other transparent or translucent glazing 
material installed at a slope of 15 degrees (0.26 rad) or more 
from vertical. Glazing material in skylights, including unit 
skylights, solariums, sunrooms, roofs and sloped walls is 
included in this definition. 

SLEEPING UNIT. A room or space in which people sleep, 
which can also include permanent provisions for living, eating, 
and either sanitation or kitchen facilities but not both. Such 
rooms and spaces that are also part of a dwelling unit are not 
sleeping units. 
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II 

CHAPTER 3 

CLIMATE ZONES 

SECTION 301 
CLIMATE ZONES 

301.1 General. Climate zones from Figure 301.1 or Table 
301.1 shall be used in determining the applicable requirements 
from Chapters 4 and 5. 

TABLE 301.1 
CLIMATE ZONES, MOISTURE REGIMES, 

AND WARM·HUMID DESIGNATIONS BY COUNTY 

OREGON 

Climate Zone 4C Climate Zone 58 

Benton Baker 

Clackamas Crook 

Clatsop Deschutes 

Columbia Gilliam 

Coos Grant 

Curry Harnev 

Douglas Hood River 

Jackson Jefferson 

Josevhine Klamath 

Lane Lake 

Lincoln Malheur 

Linn Morrow 

Marion Sherman 

Multnomah Umatilla 

Polk Union 

Tillamook Wallowa 

Washington Wasco 

Yamhill Wheeler 

each element of the buiLding thermal envelope. For blown or 
sprayed insulation (fiberglass and cellulose), the initial 
installed thickness, settled thickness, settled R-value, 
installed density, coverage area and number of bags 
installed shall be Listed on the certification. For sprayed 
polyurethane foam (SPF) insulation, the installed thickness 
of the areas covered and R·value of installed thickness shall 
be listed on the certification. The insulation installer shall 
sign, date and post the certification in a conspicuous loca­
tion on the job site. 

303.1.1.1 Blown or sprayed roof/ceiling insulation. 
The thickness of blown-in or sprayed roof/ceiling insula­
tion (fiberglass or cellulose) shall be written in inches 
(mm) on markers that are installed at least one for every 
300 square feet (28 m2) throughout the attic space. The 
markers shall be affixed to the trusses or joists and 
marked with the minimum initial installed thickness with 
numbers a minimum of I inch (25 mm) in height. Each 
marker shall face the attic access opening. Spray poly­
urethane foam thickness and installed R-value shall be 
Listed on certification provided by the insulation installer. 

303.1.2 Insulation mark installation. Insulating materials 
shall be installed such that the manufacturer's R-value mark 
is readily observable upon inspection. 

> Key: B - Dry, C - Marine. 

303.1.3 Fenestration product rating. V-factors of fenes­
tration products (windows, doors and skylights) shall be 
determined in accordance with NFRC 100 by an accredited, 
independent laboratory, and labeled and certified by the 
manufacturer or be determined using the commercial size 
category values listed in Chapter 15 of the 2009 ASHRAE 
Handbook of FundamentaLs, Table No.4 and shall include 

SECTION 302 
DESIGN CONDITIONS 

302.1 Interior design conditions. The interior design temper­
atures used for heating and cooling load calculations shall be a 
maximum of nOF (22°C) for heating and minimum of 75°F 
(24°C) for cooling. 

SECTION 303 
MATERIALS, SYSTEMS AND EQlJlPMENT 

303.1 Identification. Materials, systems and equipment shall 
be identified in a manner that will allow a determination of 
compliance with the applicable provisions of this code. 

303.1.1 Building thermal envelope insulation. An 
R-value identification mark shall be applied by the manu­
facturer to each piece of buiLding thermal envelope insula­
tion 12 inches (305 mm) or greater in width. Alternately, the 
insulation installers shall provide a certification listing the 
type, manufacturer and R-value of insulation installed in 
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the effects of the window frame. The solar heat gain coeffi­
cient (SHGC) of glazed fenestration products (windows, < 
glazed doors and skylights) shall be determined in accor­
dance with NFRC 200 by an accredited, independent labo­
ratory, and labeled and certified by the manufacturer or be 
determined using the Solar Heat Gain Coefficients (SHGC) 
in Chapter 15 of the 2009 ASHRAE Handbook of Funda­
mentaLs, Table No.1 O. The overall values shall consider type 
of frame material and operator for the SHGC at normal inci­
dence. 

303.1.3.1 Certification and labeling. Windows shall be 
certified and labeled in accordance with Section 303.1.3. 
Windows shall have a temporary label not to be removed 
prior to inspection. 

Exception: Site-built windows shall have a single 
certificate specifying glazing type, special coatings, 
spacers, gas fills, center-of-glass and overall V-factor, 
and center-of-glass SHGC for every type of site built 
glass used. These certificates shall be maintained on 
the job site and made available to the inspector. 
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303.1.4 Insulation product rating. The thermal resistance 
(R-value) of insulation shall be determined in accordance 
with the U.S. Federal Trade Commission R-value rule (CFR 
TItle 16, Part 460, May 31, 2(05) in units of h x ft2 x °FlBtu 
at a mean temperature of 75°F (24°C). 

303.2 Installation. All materials, systems and equipment shall 
be installed in accordance with the manufacturer's installation 
instructions and the Building Code. 

303.2.1 Protection of exposed foundation insulation. 
Insulation applied to the exterior of basement walls, 
crawl-space walls and the perimeter of slab-on-grade floors 
shall have a rigid, opaque and weather-resistant protective 
covering to prevent the degradation of the insulation's ther­
mal performance. The protective covering shall cover the 
exposed exterior insulation and extend a minimum of 6 
inches (153 mm) below grade. 

303.3 Maintenance information. Maintenance instructions 
shall be furnished for equipment and systems that require pre­
ventive maintenance. Required regular maintenance actions 
shall be clearly stated and incorporated on a readily accessible 
label. The label shall include the title or publication number for 
the operation and maintenance manual for that particular 
model and type of product. 
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CHAPTER 4 

RESIDENTIAL ENERGY 

PART I-ENERGY CONSERVATION 

SECTION 401 
SCOPE 

401.1 General. The provisions of this chapter regulate the 
exterior envelope, as well as, the design, construction and 
selection of heating, ventilating and air-conditioning systems, 
lighting and piping insulation, required for the purpose of 
effective conservation of energy within a building or structure 
governed by this code. 

All conditioned spaces within residential buildings shaIl 
comply with Table 401.1(1) and one additional measure from 
Table 401.1(2). 

401.2 Application to existing buildings. Alteration and 
repairs, historic buildings, and change of use or occupancy to 
buildings, structures or portions thereof shall comply with the 
requirements in Sections 401.2.1 through 401.2.3. 

401.2.1 Alteration and repair. Alterations and repairs 
affecting energy conservation measures shall conform to 
the requirements specified in this chapter. 

Alterations or repairs which affect components of exist­
ing conditioned spaces regulated in this chapter shall com­
ply with this chapter. 

Exception: The minimum component requirements as 
specified in Note d of Table 404. J (2) may be used to the 
maximum extent practical. 

401.2.2 Historic buildings. The building official may mod­
ify the specific requirements of this chapter for historic 
buildings and require in lieu thereof alternative require­
ments that will result in a reasonable degree of energy effi­
ciency. This modification may be all owed for those 
buildings specifically designated as historically significant 
by the state historic preservation office(r) or by official 
action the local government. 

401.2.3 Change of occupancy or use. Definition of 
"Change of use" for purposes of Section 401.2.3 is a change 
of use in an existing residential building and shall include 
any of the following; any unconditioned spaces such as an 
attached garage, basement, porch, or canopy that are to 
become conditioned spaces; any unconditioned, inhabitable 
space that is to become conditioned space, such as a large 
attic. 

401.2.3.1 Change of use. A building that changes use, 
without any changes to the components regulated in this 
chapter, are required to comply with the minimum com­
ponent requirements as specified in Note d of Table 
404.1 (l) to the greatest extent practical. 
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401.2.3.2 Change of occupancy. Alteration and repair 
of nonresidential buildings, such as a small church or 
school, that change the occupancy to residential may use 
the minimum component requirements as specified in 
Note d of Table 404.1 (2) to the greatest extent practical. 

Exception: The minimum component requirements 
may be disregarded when thermal performance calcu­
lations are completed for change of use to Group R 
occupancy. 

401.3 Additions. Additions to existing buildings or structures 
may be made without making the entire building or structure 
comply, if the new additions comply with the requirements of 
this chapter. 

401.4 Information on plans and specifications. Plans and 
specifications shall show in sufficient detail all pertinent data 
and features of the building and the equipment and systems as 
herein governed, including, but not limited to, exterior enve­
lope component materials; R-values of insulating materials; 
HVAC equipment efficiency performance and system controls, 
lighting and other pertinent data to indicate conformance to the 
requirements of this chapter. 

SECTION 402 
DEFINITIONS 

402.1 Definitions. See Section 202 of this code. 

SECTION 403 
ALTERNATIVE SYSTEMS 

Alternative designs may be approved by the building official 
when it can be demonstrated that the proposed annual energy 
consumption will not exceed that of a similar building with 
similar forms of energy requirements designed in accordance 
with the provisions ofthis chapter. The only allowed trade-offs 
in this analysis are between building envelope components. 

Proposed alternative designs submitted as requests for 
exception to the standard design criteria must be accompanied 
by an energy analysis prepared in accordance with criteria 
specified in PaIt II, Alternative Systems Analysis. 

403.1 Design parameters. For calculations under this section, 
the following design parameters shall apply: 

The outside temperature shall be taken from the 99 percent 
winter temperature values and the 1 percent summer tempera­
ture values listed in ASHRAEHandbook of Fundamentals. For 
areas not listed, the designer should obtain the most reliable 
design temperatures available. Selected values are subject to 
approval of the building official. 
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RESIDENTIAL ENERGY 

TABLE 401.1 (1) 
PRESCRIPTIVE ENVELOPE REQUIREMENTS· 

STANDARD BASE CASE LOG HOMES ONLY 

BUILDING COMPONENT Required Performance Equivalent Valueb Required Performance Equivalent Valueb 

Wall insulation-above grade U-0.060 R-2F Note d Noted 

Wall insulation-below gradee F-0.565 R-15 F-0.565 R-15 

Flat ceilingsf U-0.031 R-38 U-0.025 R-49 

Vaulted ceilings' U-0.042 R-38g U-0.027 R-38Ah 

Underfloors U-0.Q28 R-30 U-0.028 R-30 

Slab edge perimeter F-0.520 R-15 F-0.520 R-15 

Heated slab interior; nJa R-IO nJa R-IO 

Windowsi U-0.35 U-0.35 U-0.35 U-0.35 

Window area limitation' nJa nla nJa nJa 

Skylights' U-0.60 U-0.60 U-0.60 U-0.60 

Exterior doorsm U-0.20 U-0.20 U-0.54 U-0.54 

Exterior doors wI > 2.5 ff glazing" U-0.40 U-0.40 U-0.40 U-0.40 

Forced air duct insulation nJa R-8 nJa R-8 

For SI: I square foot = 0.0929m2
• 

a. As allowed in Section 404.1, thermal performance of a component may be adjusted provided that overall heat loss does not exceed the total resulting from confor­
mance to the required V-value standards. Calculations to document equivalent heat loss shall be performed using the procedure and approved V-values contained 
in Table 404.1 (1). 

b. R-values used in this table are nominal, for the insulation only in standard \\Ood framed construction and not for the entire assembly. 
c. Wall insulation requirements apply to all exterior wood framed, concrete or masonry walls that are above grade. This includes cripple walls and rim joist areas. 

R-19 Advanced Frame or 2 x 4 wall with rigid insulation may be substituted if total nominal insulation R-value is 18.5 or greater. 
d. The wall component shall be a minimum solid log or timber wall thickness of 3.5 inches (90 mm). 
e. Below-grade wood, concrete or masonry walls include all walls that are below grade and does not include those portions of such wall that extend more than 24 

inches above grade. 
f. Insulation levels for ceilings that have limited attic/rafter depth such as dormers, bay windows or similar architectural features totaling not more than 150 square 

feet (13.9 m2
) in area may be reduced to not less than R-21. When reduced, the cavity shall be filled (except for required ventilation spaces). 

g. The maximum vaulted ceiling surface area shall not be greater than 50 percent of the total heated space floor area unless area has a V-factorno greater than U-0.031. 
The V-factor of 0.042 is representative of a vaulted scissortruss. A to-inch (254 mm) deep rafter vaulted ceiling with R-30 insulation is U-0.033 and complies with 
this requirement, not to exceed 50 percent of the total heated space floor area. 

h. A = advanced frame construction, which shall provide full required insulating value to the outside of exterior walls. 
i. Heated slab interior applies to concrete slab floors (both on and below grade) that incorporate a radiant heating system within the slab. Insulation shall be installed 

underneath the entire slab. 
j. Sliding glass doors shall comply with window performance requirements. Windows exempt from testing in accordance with Section 411.2, Item 3 shall comply 

with window performance requirements if constructed with thermal break aluminum or wood, or vinyl, or fiberglass frames and double-pane glazing with 
low-emissivity coatings of 0.1 0 or less. 

k. Reduced window area may not be used as a trade-off criterion for thermal performance of any component. 
I. Skylight area installed at 2 percent or less oftotal heated space floor area shall be deemed to satisfy this requirement with vinyl, wood, or thermally broken alumi­

num frames and double-pane glazing with low-emissivity coatings. Skylight V-factor is tested in the 20 degree (0.35 rad) overhead plane per NFRC standards. 
m. A maximum of 28 square feet (2.6 m2) of exterior door area per dwelling unit can have a V-factor of 0.54 or less. 
n. Glazing that is either double pane with low-e coating on one surface, or triple pane shall be deemed to comply with this U-0.40 requirement. 
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TABLE 401.1(2) 
ADDITIONAL MEASURES (select one)8 

MEASURE 

High efficiency HV AC system: 
Gas-fired furnace or boiler with minimum AFUE of 90%", or 
Air-source heat pump with minimum HSPF of 8.5, or 
Closed-loop ground source heat pump with minimum COP of 3.0 

High efficiency duct sealing: 
Certified performance tested duct systemsb or 
All ducts and air handler are contained within building envelope" 

High efficiency building envelope: 
Replace corresponding Table 401.1 (1) components with all of the following: 

Wall insulation-above grade - U-0.047/R-24, and 
Vaulted ceilings - U-0.033/R-30A'·d, and 
Flat ceilings - U-0.025/R-49, and 
Windows - U-0.32 

Zonal electric, ductless furnace or ductless heat pumps: 
75 percent of lamps in permanently installed lighting fixtures as CFL or linear fluorescent 

or a min efficacy of 40 lumens per watt, or 
Windows - U-0.32, or 
Flat ceilings - U-0.025/R-49 and vaulted ceilings - U-0.033/R-30A, or 
Exterior walls - U-0.047/R24 

High efficiency ceilings & windowsnighting: 
Replace corresponding Table 401.1 (I) components with all of the following: 

Vaulted ceilings - U-0.033/R-30Nd, and 
Flat ceilings - U-0.025/R-49, and 
Windows - U-0.32, and 
75 percent of lamps in permanently installed lighting fixtures as CFL or linear fluorescent 

or a min efficacy of 40 lumens per watt 

High efficiency ceilings & windows/water heating: 
Replace corresponding Table 401.1 (1) components with all of the following: 

Vaulted ceilings - U-0.033/ R-30Nd, and 
Flat ceilings - U-0.025/ R-49, and 
Windows - U-0.32, and 
Natural gas/propane, on-demand water heating with min EF of 0.80 

High efficiency water heatingllighting: 
Natural gas/propane, on-demand water heating with min EF of 0.80, and 
75 percent of lamps in permanently installed lighting fixtures as CFL or linear fluorescent 

or a min. efficacy of 40 lumens per watt 

Solar photovoltaic: 
Minimum I Wattlsq ft. conditioned floor space' 

Solar water heating: 
Minimum of 40 ft' of gross collector area f 

For SI: I square foot = 0.0929m'. 

RESIDENTIAL ENERGY 

a. Furnaces located within the building envelope shall have sealed combustion air installed. Combustion air shall be ducted directly from the outdoors. 
b. Documentation of performance tested ductwork shall be submitted to the building official upon completion of work. This work shall be performed by a contractor 

that is certified by the Oregon Department of Energy's (ODOE) Residential Energy Tax Credit program and documentation shall be provided that work demon-
strates conformance to ODOE duct performance standards. . 

c. A = advanced frame construction, which shall provide full required ceiling insulation value to the outside of exterior walls. 
d. The maximum vaulted ceiling surface area shall not be greater than 50 percent of the total heated space floor area unless vaulted area has a V-factor no greater than 

V-0.026. 
e. Solar electric system size shall include documentation indicating that total solar resource fraction is not less than 75 percent. 
f. Solar water heating panels shall be Solar Rating and Certification Corporation (SRCC) Standard OG-300 certified and labeled, with documentation indicating that 

total solar resource fraction is not less than 75 percent. 
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RESIDENTIAL ENERGY 

SECTION 404 
EXTERIOR ENVELOPE REQUIREMENTS 

404.1 General. This section provides minimum requirements 
for exterior envelope construction. 

Exterior building envelope shall comply with Table 40 1.1 (1) 
or may be demonstrated using Table 404.1(1). The require­
ments specified in Table 401.1(2) shall apply to both Tables 
401.1(1) and 404.1(1). 

Buildings designed to incorporate passive solar elements 
may use Table 404.1(1) to demonstrate building envelope 
requirements of this code, in addition to requirements specified 
in Table 401.1(2) 

404.2 Insulation materials. Insulation materials shall be 
installed per manufacturer's listing and specifications and this 
section. Insulation R-values shall be specified as required in 16 
CFR Ch. I (1-1-91 Edition) Part 460-Labeling and Advertis­
ing of Home Insulation. Some general requirements for insula­
tion are mentioned in the following subsections: 

404.2.1 Loose-fill insulation. Blown, poured and spray-on 
type insulation complying with Section R316 of the Oregon 
Residential Specialty Code may be used in attic spaces 
where roof slope is 4 units vertical in 12 units horizontal 
(33.3 percent slope) or greater, and there is at least 44 inches 
(1118 mm) of headroom at the roof ridge. (Clear headroom 
is defined as the distance from the top of the bottom chord of 
the truss or ceiling joists to the underside of the roof sheath­
ing.) Adequate baffling of the vent opening shall be pro­
vided so as to deflect the incoming air above the surface of 
the blown or poured insulation. Baffles shall be of 
weather-resistant, rigid material capable of retaining the 
insulation and shall be in place at the time of framing inspec­
tion. 

404.2.2 Batt-type insulation. Batt-type insulation shall be 
installed flush against the warm side of the cavity insofar as 
practicable. 

404.2.3 Insulation protection. Insulation exposed to the 
exterior shall be protected from physical and solar damage. 

TABLE 404.1 (1) 
RESIDENTIAL THERMAL PERFORMANCE CALCULATIONS 

STANDARD BASE CASE" PROPOSED ALTERNATIVE 

BUILDING COMPONENTSb Areas· U-factor Areas x U R-valued Areas· U-fscto,s Areas x U 

Flat ceilings 0.031 
Vaulted ceilings' 0.042 
Conventional wood-framed walls 0.060 
Underfloor 0.028 
Slab edge (perimeterft. =) 

F = 0.52g 

Windows 0.35 
Skylights < 2%h 0.75 

Skylights > 2%h 0.60 

Exterior doors; 0.20 
Doors with> 2.5 ft2 glazing 0.40 

CODEUA= PROPOSED UAJ = 

For SI: I square foot = 0.0929 m2
, I Btu/(hr· ff· OF) = 5.6782 W/m2 • K. 

a. Base path I represents standard base case from Table 40 l.l (I). 
b. Performance trade-offs are limited to those listed in column I. Heat plant efficiency, duct insulation levels, passive and active solar heating, air infiltration and simi­

lar measures including those not regulated by code may not be considered in this method of calculation. 
c. Areas from plan take-offs. All areas must be the same for both standard base case and proposed alternate. The vaulted ceiling surface area for standard base case 

must be the actual surface area from the plan take-off not to exceed 50 percent of the total heated space floor area. Any areas in excess of 50 percent for base case 
must be entered at U-0.031 (R-38) with "Flat Ceilings" area. 

d. Minimum Component Requirements: Walls R-15; Floors R-21; Flat Ceilings R-38; Vaults R-21; Below-Grade Wood, Concrete or Masonry Walls R-15; Slab 
Edge R-I 0; Duct Insulation R-8. R-values used in this table are nominal, for the insulation only and not for the entire assembly. Window and skylight V-values 
shall not exceed 0.65 (CL65). Door V-values shall not exceed 0.54 (Nominal R-2). A maximum of 28 square feet (2.6 m2) of exterior door area per dwelling unit 
can have a V-factor of 0.54 or less and shall not be included in calculations. 

e. V-values for wood frame ceilings, walls and floor assemblies shall be as specified in Table 404.1(2). V-values for other assemblies, which include steel framing, 
brick or other masonry, stucco, etc., shall be calculated using standard ASHRAE procedures. 

f. Vaulted area, unless insulated to R-38, U-0.031, may not exceed 50 percent of the total heated space floor area. 
g. F = The heat loss coefficient, Btulhr.lft.2/°F per foot of perimeter. 
h. Whenever skylight area for proposed alternative exceeds 2 percent of the total heated space floor area, enter 2 percent of area under standard base case at U-0.75 

then the remaining area under Standard Base Case at U-0.60. For proposed alternative skylights, enter the actual skylight area and V-factor ofthose to be installed 
in residence. 

i. A maximum of28 square feet (2.6 m2
) of exterior door area per dwelling unit can have a V-factor of 0.54 or less. Default V-factor for an unglazed wood door is 

0.54. 
j. Proposed UA must be less than or equal to Code VA. 
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404.2.4 Clearances. Recessed light fixtures shall not be 
installed in cavities intended to be insulated. 

Exception: Fixtures designed and labeled as suitable for 
being installed in direct contact with insulation; i.e., 
insulation coverage (IC) rated. 

Thermal insulation shall not be installed within 3 
inches (76 mm) of any metal chimney or gas vent that is 
not listed for insulation clearances. 

Thermal insulation shall not be installed in a manner 
that would obstruct openings required for attic ventila­
tion. 

A permanent sleeve of fine wire mesh screen, sheet 
metal or other noncombustible material shall be installed 
to maintain the required clearances. 

Cellulose insulation shall conform to Interim Safety 
Standard for Cellulose Insulation (16 CFR Part 1209) 
issued by the Consumer Product Safety Commission 
July 6,1979 (44FR 39938). For other insulation, see Sec­
tion R320 of the Residential Code. Foam plastic shall be 
as specified in Section R318 of the Residential Code. 

404.2.5 Below grade exterior insulation. Below grade 
exterior insulation shall meet the following conditions: 

1. The insulation shall be a materials that is approved for 
below-grade applications in wet environments 

2. Insulation shall be installed from the top of the footing 
to the top of the concrete basement wall. 

3. Insulation shall be adequately protected from the ele­
ments (ultraviolet and mechanical) per manufac­
turer's specifications. 

4. The top of the insulation shall be installed in a manner 
to allow water run-off and prevent pooling. 

404.2.6 Recessed lighting fixtures. Recessed lighting fix­
tures installed within the building envelope shaH meet one 
of the following requirements. 

1. Type IC rated, manufactured with no penetrations 
between the inside of the recessed fixture and ceiling 
cavity, and the annular space between the ceiling cut­
out and lighting fixture shall be sealed. 

2. Type IC rated in accordance with ASTM E283, with 
no more than 2.0 cubic feet per minute (cfm) (0.944 
Lis) air movement from the conditioned space to the 
ceiling cavity at 1.57 psi pressure (75 Pa) difference 
and shall be labeled and the annular space between the 
ceiling cutout and lighting fixture shall be sealed. 

3. Type IC rated installed inside a sealed box con­
structed from a minimum 0.5-inch-thick (12.7 mm) 
gypsum wallboard or constructed from a preformed 
polymeric vapor barrier, or other air-tight assembly 
manufactured for this purpose. 

404.3 Exterior doors. Doors shall be tested according to the 
requirements of Section 404.4. When calculating the energy 
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performance of the exterior envelope, the area of doors shall be 
the actual unit size. 

Exceptions: 

1. Unglazed doors that are not tested according to the 
requirements of Section 404.4 shall be assigned a default 
V-value of 0.54. 

2. Sliding glass doors and swinging glass doors shall meet 
the specifications for windows and shall be treated as 
such. 

3. Doors that incorporate glazed areas more than 2.5 square 
feet (0.23 m2) in area shall be considered exterior doors 
with greater than or equal to 2.5 square feet (0.23 m2) 

glazing. 

Doors shall meet the air leakage requirements of Section 
404.8. 

404.4 Windows. All windows installed in Oregon shall meet 
the requirements of Part III, Fenestration Standard. 

1. Decorative or unique architectural feature glazing not 
exceeding 1 percent of the heated space floor area is 
exempt from thermal performance requirements and do 
not need to be included in Table 404.1 (1) thermal perfor­
mance calculations. 

2. Glass block assemblies may use a V-factor of 0.51. 

3. The V-factor for windows may be a weighted average of 
total window area when all other building envelope mea­
sures are in compliance with performance requirements 
specified in this code. This calculation shall be provided 
to the building official and the windows that are less than 
required for prescriptive compliance shall be identified 
on the plans. 

404.4.1 Thermal performance labeling. Labels shall be 
either: 

1. National Fenestration Rating Council (NFRC) certi­
fied product; or 

2. State-approved for windows produced in low vol­
ume. 

All windows shall have labeling: 

1. That is imprinted, not handwritten, 

2. Facing the interior of the room, 

3. Attached to the window until the building inspector 
inspects and verifies the labeling, and 

4. List the V-factor. 

Exceptions: 

1. Labeling is not required for decorative or unique 
architectural feature glazing not exceeding 1 per­
cent of the heated space floor area. 

2. Portions of labels for windows produced in low 
volume may be handwritten. 
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404.4.2 Combined products. When different window 
types are combined, mulled together by the manufacturer or 
manufactured to fit a framed rough opening, a single label 
maybe used. 

Exception: A solarium shall have one label providing a 
description of each of the glazed surfaces, such as the 
front, overhead and each side. 

404.4.3 Air leakage requirements. Windows shall comply 
with the air leakage requirements of Section 404.8. 

Exception: Site-built windows. 

404.4.4 Alterations. New windows shall have a maximum 
V-factor of 0.40. 

Exceptions: 

1. Decorative or unique architectural feature glazing not 
exceeding I percent of the heated space floor area 
may be exempt from thermal performance require­
ments and Table 404.1(1) calculations. 

2. Where necessary to retain architectural consistency 
with remaining windows in the building, new win­
dows shall have a maximum V-value of 0.65. 

404.5 Walls. 

404.5.1 Advanced framing for walls. Advanced framing 
for walls is an optional construction method. Advanced 
framing, when used to qualify a design under the require­
ments of Section 404.1 (1), shall meet the following require­
ments: 

l. Walls. Walls shall be framed with 2X studs at 24 
inches (610 mm) on center and shall include the fol­
lowing, as detailed in Items 2 and 3. 

2. Comers and intersections. Exterior wall and ceiling 
comers shall be fully insulated through the use of 
three-stud comers configured to allow full insulation 
into the comer, or two-stud comers and drywall 
backup clips or other approved technique. Intersec­
tions of interior partition walls with exterior walls 
shall be fully insulated through the use of single 
backer boards, midheight blocking with drywall clips 
or other approved technique. 

3. Headers. Voids in headers 1 inch (25.4 mm) or 
greater in thickness shall be insulated with rigid insu­
lation that has a value of R-4 per 1 inch (25.4 mm) or 
greater. Nonstructural headers (such as in gable end 
walls) can be eliminated and replaced with insulation 
to achieve equivalent levels as the surrounding area. 

404.5.2 Intermediate framing for walls. Intermediate 
framing for walls is an optional construction method. Inter­
mediate framing, when used to achieve improved wall per­
formance under the requirements of Table 404.1(2), shall 
meet the following requirements: 

1. Walls. Walls shall be framed with 2X studs at 16 
inches (610 mm) on center and shall include the fol­
lowing, as detailed in Items 2 and 3. 

2. Comers and intersections. Exterior wall and ceiling 
comers shall be fully insulated through the use of 
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three-stud comers configured to allow full insulation 
into the comer, or two-stud comers and drywall 
backup clips or other approved technique. Intersec­
tions of interior partition walls with exterior walls 
shall be fully insulated through the use of single 
backer boards, midheight blocking with drywall clips 
or other approved technique. 

3. Headers. Voids in headers 1 inch (25.4 mm) or 
greater in thickness shall be insulated with rigid insu­
lation that has a value of R-4 or greater per 1 inch 
(25.4 mm) thickness. Nonstructural headers (such as 
in gable end walls) can be eliminated and replaced 
with insulation to achieve equivalent levels as the sur­
rounding area. 

404.5.3 Below-grade walls. Walls enclosing heated spaces 
below grade shall be insulated from the bottom of the above­
grade sub-floor downward to the top of the below-grade fin­
ished floor. 

404.6 Roof/ceiling: Advanced framing for ceilings. 
Advanced framing for ceilings is an optional construction 
method. Advanced framing, when used to qualify a design 
under the requirements of Section 404.1, shall meet the follow­
ing requirements: 

Framing techniques shall be used in attics and ceilings to 
provide full insulating value to the outside of exterior walls. 
This may be accomplished through the use of extra-depth or 
oversized trusses, double rafters, special insulation compo­
nents installed at the edge of the wall, or other approved combi­
nations of framing and insulation. The entire surface of the 
exterior ceiling shall be insulated to the required value includ­
ing attic hatches, structural members, electrical fixtures (where 
allowed by the code) and plumbing penetrations. 

404.7 Slab-on-grade floors. For slab-on-grade floors, the per­
imeter of the floor shall be insulated. 

The insulation shall extend downward from the top of the 
slab for a minimum of 24 inches (610 mm) or downward to the 
bottom of the slab, then horizontally beneath the slab for a min­
imum total distance of 24 inches (610 mm). 

Exception: For monolithic slabs, the insulation shall extend 
downward from the top of the slab to the bottom ofthe thick­
ened edge. 

404.7.1 Slab-on-grade floors with hydronic heaL For 
slab-on-grade floors that incorporate hydronic heating, in 
addition to perimeter insulation, the entire underside of slab 
shall be insulated to R-lO. 

404.8 Air leakage. The requirements of this subsection shall 
apply only to those locations separating outdoor ambient con­
ditions from interior spaces that are heated or mechanically 
cooled and are not applicable to separation of interior spaces 
from each other. Compliance with the criteria for air leakage 
shall be determined by tests based on applicable engineering 
principles. 

404.8.1 Acceptance criteria. Where specified, compliance 
with air infiltration rates for all exterior windows, swinging 
doors and sliding glass doors shall be certified using ASTM 
E 283 "Standard Test Methods for Rate of Air Leakage 
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through Exterior Windows, Curtain Walls and Doors Under 
Specified Pressure Differences Across the Specimen." Tests 
shall be conducted at a differential pressure of 1.57 pounds 
per square foot (75 Pa) [equivalent to 25 mph (40 kmlh) 
wind condition]. 

1. Windows -0.37 cubic feet per minute (cfm) per foot 
(0.17 Lis per m) of sash crack. 

2. Swinging doors - 0.37 cfm per square foot (0.17 Lis 
per m2) of door area. 

3. Sliding doors - 0.37 cfm per square foot (0.17 Lis 
per m2

) of door area. 

404.8.2 Sealing required. Exterior joints around windows 
and door frames; between wall cavities and window or door 
frames, between wall and foundation; between wall and 
roof; between waH panels; at penetrations or utility services 
through walls; floors and roofs and all other openings in the 
exterior envelope shall be sealed in a manner approved by 
the building official. 

404.9 Moisture control. To ensure the effectiveness of insula­
tion materials and reduce the hazard of decay and other degra­
dation due to condensation within the structure, moisture­
control measures shall be included in all buildings and struc­
tures or portions thereof regulated by this chapter. 

404.9.1 Vapor retarders. A one-perm, dry cup rating vapor 
retarder shall be installed on the warm side (in winter) of all 
insulation. 

Exceptions: 

1. When insulation is installed in ceilings inside an 
existing structure and ventilation is provided as 
specified in Section R806 of the Residential Code, 
a vapor retarder need not be instaHed. 

2. Below grade walls are not required to have a vapor 
retarder. 

3. Slab-on-grade floors need not have a warm-side 
vapor retarder. 

404.9.2 Ground cover. A ground cover shall be installed in 
the crawl space for both new and existing buildings when 
insulation is installed. Ground cover shall be 6-mil (0.15 
mm) black polyethylene or other approved material of 
equivalent perm rating. Ground cover shall be lapped 12 
inches (305 mm) at all joints and cover the entire surface 
area extending full width and length of the crawl space and 
tum 12 inches (305 mm) up the foundation wall. Ground 
cover of6-mil (0.15 mm) polyethylene or an approved equal 
(that is as durable) shall be installed on the ground beneath 
concrete floor slabs located in conditioned spaces. 

SECTION 405 
HEATING, VENTILATING AND 

AIR-CONDITIONING SYSTEMS 

405.1 General. This section provides minimum requirements 
for heating, ventilating and air-conditioning systems. 
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405.2 Insulation of ducts. All new duct systems, or new por­
tions thereof, exposed to unconditioned spaces shall be insu­
lated according to Table 401.1(1). 

Exception: The replacement or addition of a furnace, air 
conditioner or heat pump shall not require existing ducts to 

be insulated to current code. 

405.3 HVAC controls. All heating, ventilating and air-condi­
tioning systems shall be provided controls as specified herein. 

405.3.1 Temperature. Each heating, ventilating and 
air-conditioning system shall be provided with at least one 
thermostat for the regulation of temperature. Each thermo­
stat shall be capable of being set from 55°P to 75°F (l3°C to 
24°C) where used to control heating only and from 70°F to 
85°P (21°C to 29°C) where used to control cooling only. 
Where used to control both heating and cooling, it shall be 
capable of being set from 55°P to 85°F (l3°C to 29°C) and 
shall be capable of operating the system heating and cooling 
in sequence. It shall be capable of providing a temperature 
range of at least 5°P (-15°C) within which the supply of heat­
ing and cooling energy to the zone is shut off or reduced to a 
minimum. 

405.3.2 Humidity. If a heating, ventilating and air-condi­
tioning system is equipped with a means for adding mois­
ture to maintain specific selected relative humidity in spaces 
or zones, a humidistat shall be provided. This device shall be 
capable of being set to prevent new energy from being used 
to produce space relative humidity above 30 percent. Where 
a humidistat is used in a heating, ventilating and air-condi­
tioning system for controlling moisture removal to maintain 
specific selected relative humidity in spaces or zones, it 
shall be capable of being set to prevent new energy from 
being used to produce a space-relative humidity below 60 
percent. 

405.3.3 Temperature zoning. Each separate heating, venti­
lating and air-conditioning system shall be provided at least 
one thermostat for regulation of space temperature. In addi­
tion, a readily accessible manual or automatic means shall 
be provided to partially restrict or shut off the heating or 
cooling input to each zone or floor, excluding unheated or 
noncooled basements and garages. 

405.3.4 Setback and shutoff. The thermostat, or an alter­
nate means such as switch or clock, shall provide a readily 
accessible manual or automatic means for reducing the 
energy required for heating and cooling during periods of 
nonuse or reduced need. 

Exceptions: 

1. Where it can be shown that setback or shutdown 
will not result in a decrease in overall building 
energy. 

2. Equipment with full load demand of 2 kilowatt 
(6.826 Btulh) or less may be controlled by readily 
accessible off-hour controls. 

Lowering thermostat set points to reduce energy con­
sumption of heating system shall not cause energy to be 
expended to reach the reduced setting. 
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405.3.4.1 Heat pump controls. All heat pump system 
thermostats shall be capable of manual setback and limit­
ing the use of supplemental heat during warm-up peri­
ods. 

405.3.4.1.1 Outdoor thermostat required. The 
cut-on temperature for the compression heating shall 
be higher than the cut-on temperature for the supple­
mentary heat, and the cut-off temperature for the 
compression heating shall be higher than the cut-off 
temperature for the supplementary heat. 

405.4 Outside combustion air. See Section Rl 006 ofthe Resi­
dential Code for required outside combustion air for masonry 
fireplaces, factory-built fireplace(s) and factory-built stoves. 

405.5 Equipment performance requirements. 

405.5.1 Heat pumps. Single phase, air-cooled split and 
packaged system heat pumps of less than 65,000 Btulh (19 
052W) capacity shall have a heating seasonal performance 
factor (HSPF) of not less than 7.7 and seasonal energy effi­
ciency ratio (SEER) of not less than 13. 

405.5.2 Air conditionerS. Single phase, air-cooled split and 
packaged system air conditioners of less than 65,000 Btu/hr 
capacity shall have a SEER of not less than 13.0. 

405.5.3 Furnaces . 
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405.5.3.1 Oil-fired furnaces. Oil-fired furnaces shall 
have an annual fuel utilization efficiency (AFUE) of not 
less than 78 percent. 

405.5.3.2 Gas-fired furnaces. Gas-fired furnaces shall 
have an AFUE of not less than 78 percent. 

405.5.4 Boilers. Gas-fired boilers shall have an AFUE not 
less than 80 percent, and gas-fired steam boilers shall have 
an AFUE of not less than 75 percent. 

405.5.5 Packaged terminal air conditioners. Packaged 
terminal air conditioners shall meet performance require­
ments as specified in Table 405.5.5. 

405.5.6 Packaged terminal heat pumps. Packaged termi­
nal heat pumps shall meet performance requirements as 
specified in Table 405.5.5. 

405.6 Economizer cooling. Each fan system with mechanical 
cooling shall have an air economizer system capable of modu­
lating outside air and return dampers to provide up to 100 per­
cent of the design supply air quantity as outdoor air. 

Exceptions: 

I. Cooling equipment rated at less than 54,000 Btulh (15 
827 W) total cooling capacity. 

2. HV AC systems serving guest rooms or dwelling 
units. 

3. One- and two-family dwellings. 

TABLE 405.5.5 
ELECTRICALLY OPERATED PACKAGED TERMINAL AIR CONDITIONERS (PTAC) AND PACKAGED 

TERMINAL HEAT PUMPS (PTHP) - MINIMUM EFFICIENCY REQUIREMENTS 

SUBCATEGORY OR RATINGS MINIMUM EFFICIENCY 
EQUIPMENT TYPE SIZE CATEGORY CONDITIONS REQUIRED TEST PROCEDURE 

PT AC, cooling mode 
All Capacities 95°F db Outdoor Air 12.5-(0.213x 

New construction Cap/lOoo) EERa 
ARI 310/380-93 

PTAC, cooling mode 
All Capacities 95°F db Outdoor Air 

1O.9-(0.213x 
Replacementsb Cap/looO) EER" 

PTHP, (Cooling Mode) 
All Capacities 95°F db Outdoor Air 

12.3-(0.213x 
New construction Cap/IOoo) EERa 

ARI 310/380-93 
PTHP, (Cooling Mode) 

All Capacities 95°F db Outdoor Air 
10.8-(0.213x 

Replacementsb Cap/lOoo) EERa 

PTHP, cooling mode 
All Capacities - 3.2-(0.026 x 

New construction Cap/IOoo) EERa 
-

PTHP, (Heating Mode) 
All Capacities - 2.9-(0.026 x 

Replacements b Cap/1000) EERa 

For SI: ' I inch = 25.4 mm, I Btulh = 0.2931 W. 
a. Cap means the rated cooling capacity ofthe product in Btulh. If the unit capacity is less than 7,000 Btuth, use 7,000 Btulh in the calculation. If the unit capacity is 

greater than 15,000 Btulh, use 15,000 Btulh in the calculation. 
b. Replacement efficiencies shall only apply to units with existing sleeves less than 16 inches high and less than 42 inches wide. Replacement units shall be factory 

labeled as follows: "MANUFACTURED FOR REPLACEMENT APPLICATIONS ONLY; NOT TO BE INSTALLED IN NEW CONSTRUCTION PRO­
JECTS." 
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SECTION 406 
PIPING INSULATION 

406.1 Heating and cooling systems. All piping serving as part 
of a heating or cooling system shall be thennally insulated as 
shown in Table 406.1. 

406.2 Domestic and service hot water systems. All piping 
serving as part of a domestic or service hot water system shall 
be thennally insulated as shown in Table 406.1. 

Exception: One- and two-family dwellings. 

406.3 Minimum thickness. Insulation thicknesses shall be no 
less than specified in Table 406.1. However, a greater thickness 
insulation may be required for freeze protection where piping 
is exposed to subfreezing ambient temperatures. 

406.4 Water vapor transmission. The minimum insulation 
thicknesses specified do not consider water vapor transmission 
and condensation. Additional insulation, vapor retarders, or 
both, may be required to limit water vapor transmission and 
condensation. 

Exception: Piping insulation, except when needed to pre­
vent condensation, is not required in any of the following 
cases: 

1. Factory-installed piping within HV AC equipment. 

2. Piping that conveys fluids that have a design operating 
temperature range between 55°F and 105°F (13°C and 
40SC). 

3. Piping installed in basements, cellars or unventilated 
crawl spaces with insulated walls. 

SECTION 407 
LIGHTING 

407.1 General. The provisions of this section apply to lighting 
equipment, related controls and electric circuits serving all 
conditioned and unconditioned interior floor space and exte­
rior building facades of aU dwelling units and guest rooms 
within residential buildings and structures, or portions thereof. 

407.2 High-efficiency lighting systems. A minimum of 50 
percent of the lamps in pennanentIy installed lighting fixtures 
shall be compact or linear fluorescent, or a lighting source that 
has a minimum efficacy of 40 lumens per input watt. 

The building official shall be notified in writing at the final 
inspection that a minimum of 50 percent of the lamps in penna­
nentIy installed lighting fixtures are compact or linear fluores­
cent, or a minimum efficacy of 40 lumens per input watt. 

TABLE 406.1 
MINIMUM PIPE INSULATION (INCHES)·' b 

INSULATION CONDUCTIVITY NOMINAL PIPE DIAMETER (IN.) 

FLUID DESIGN OPERATING Conductivity range Mean rating 
TEMPERATURE RANGE, OF (Btu-in)l(hr.-tr-°F) temperature OF 1 and less 

Heating systems (steam, steam condensate and bot water)" . 

Above 350 0.32 - 0.34 250 2.5 
251 - 350 0.29 - 0.31 200 2.0 
201 - 250 0.27 - 0.30 150 1.5 
141 - 200 0.25 - 0.29 125 1.5 
105 - 140 0.24 - 0.28 100 1.0 

Domestic and Service Hot Water Systemd 

105 and greater 0.24 - 0.28 100 1 e 

Cooling systems (cbilled water, brine and refrigerant)C 

40-55 0.23 - 0.27 75 0.5 
Below 40 0.23 - 0.27 75 1.0 

For SI: I inch = 25.4 mm, I foot = 304.8 mm, "F = 1.8OC + 32 
a. For insulation outside the stated conductivity range, minimum thickness (n shall be determined as follows: 

T = r{(1 + t/r)KIk - II 
Where 

T = minimum thickness (in.) 
r = actual outside radius of pipe (in.) 
t = insulation thickness in this table for applicable fluid temperature and pipe size. 

11/4 to 2 21/2 to 4 

3.0 3.0 
2.5 3.0 
1.5 2.0 
1.5 1.5 
1.0 1.0 

1 1.5 

0.75 1.0 
1.5 1.5 

K = conductivity of alternate material at mean rating temperature indicated for the applicable fluid temperature (Btu-in.[h . ft· oF]) and 
k = the upper value of the conductivity range listed in this table for the applicable fluid temperature. 

5&6 

4.0 
3.5 
2 

1.5 
1.5 

1.5 

1.0 
1.5 

8&up 

4.0 
3.5 
3.5 
1.5 
1.5 

1.5 

1.0 
1.5 

b. These thicknesses are based on energy efficiency considerations only. Issues such as water vapor permeability, surface condensation, or safety considerations 
sometimes require vapor retarders or additional insulation. 

c. Piping insulation is not required between the control valve and coil on run-outs when control valve is located within 4 feet of the coil and pipe diameter is I inch or 
less. 

d. Applies to recirculating sections of service or domestic hot 'MIter systems and first 8 feet (2.4 mm) from storage tank for noncirculating systems. 
e. Piping less than 1 inch in diameter and less than 12 feet in length shall be insulated with '/2 inch insulation with a minimum conductivity ofO.24 Btu- inlhr· ft2."p. 
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calculations. If equipment to meet a load is not included in 
the design, such equipment shall be assumed in the calcula­
tions and its energy use included. In no case shall the energy 
use of proposed design be reduced by not conditioning its 
spaces. 

For central space conditioning systems without zonal 
control, the entire conditioned floor area shall be one ther­
mostatically controlled zone. The thermostat settings shall 
be those listed for a single zone in Table 408.2.2. For multi­
ple zone designs, the multi-zone thermostat settings in Table 
408.2.2 shall be used. Zone 1 represents all conditioned 
spaces other than Zone 2 (bedrooms and bathrooms). The 
effect of heat transfer between zones including nonclosable 
openings shall be included in the calculation. 

TIME OF DAY 

TABLE 408.2.2 
THERMOSTAT SETTINGS (OF) 

SINGLE ZONE MULTIPLE ZONE 

Zone 1 Zone 2 
living Sleeping 

Heat Cool Heat Cool Heat Cool 

6-9 A.M. 68 78 68 78 68 78 

9 A.M. - 5 P.M. 68 78 68 78 60 85 

5-11 P.M. 68 78 68 78 68 78 

11 P.M. - 6 A.M. 68 78 60 85 60 78 

408.3 Analysis procedure. The analysis of the annual energy 
usage ofthe standard and the proposed alternative building and 
system designs shall meet the following criteria: 
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408.3.1 The building heating/cooling load calculation pro­
cedure used for annual energy consumption analysis shall 
be of sufficient detail to permit the evaluation of effect of 
building data (such as orientation, size, shape, transfer char­
acteristics of mass, air, moisture, and heat) and hourly cli­
matic data. 

408.3.2 The calculation procedure used to simulate the 
operation of the building and its service systems through a 
full year operating period shall be of sufficient detail to per­
mit the evaluation of the effect of system design, climatic 
factors operational characteristics, and mechanical equip­
ment on annual energy usage. Manufacturer's data or com­
parable field test data shall be used when available in the 
simulation of all systems and equipment. The calculation 
procedure shall be based upon 8760 hr of operation of the 
building and its service systems and shall utilize techniques 
recommended in the appropriate ASHRAE publications or 
produce results consistent with such recommended proce­
dures. 

408.3.2.1 The calculation procedure shall explicitly 
cover the following items: 

1. Climatic data: coincident hourly data for tempera­
tures, solar radiation, wind and humidity of typical 
days in the year representing seasonal variation. 

2. Building data: orientation, size, shape, mass, air, 
moisture and heat transfer characteristics. 

3. Operational characteristics: temperature, humid­
ity, ventilation, illumination, control mode for 
occupied and nonoccupied hours. 

4. Mechanical equipment: design capacity, part load 
profile. 

5. Internal heat generation, lighting, equipment, 
number of people during occupied and non- occu­
pied periods. 

408.4 Documentation. Proposed alternative designs, submit­
ted as requests for exception to the standard design criteria, 
shall be accompanied by an energy analysis comparison report 
prepared by a registered engineer. The report shall provide suf­
ficient technical detail describing the differences between the 
two building and systems designs and on the data used in and 
resulting from the comparative analysis. 

408.4.1 The documentation shall demonstrate that the anal­
ysis used is consistent with the techniques and procedures 
specified in this section and the following ASHRAE docu­
ments: 

1. 2001 ASHRAE Handbook of Fundamentals. 

2. 2000 ASHRAE Handbook of HVAC Systems and 
Equipment. 

3. ASHRAE Principles of Heating, Ventilating and Air 
Conditioning. 

PART III-FENESTRATION STANDARD 

SECTION 409 
SCOPE 

409.1 General. All windows installed in Oregon shall meet the 
requirements of this section. 

SECTION 410 
DEFINITIONS 

410.1 General. For purposes of this section the following defi­
nitions are provided; 

1. "Windows produced in low volume" are a manufac­
turer's product installed in Oregon during a calendar 
year that does not exceed: 750 windows, 500 glazed 
doors, 1,000 skylights and 25 complete solariums. 

2. A "manufacturer" produces windows, assembles win­
dow components or does both. A "manufacturer" 
includes its subsidiaries, divisions and all other compa­
nies under common control or ownership. 

SECTION 411 
INSULATED GLASS CERTIFICATION 

411.1 General. Sealed insulated glass units shall conform to, 
or be in test for, ASTM E 774-97 Standard Specification for the 
Classification of the Durability of Sealed Insulating Glass 
Units Class CBA or ASTM E2190-02 Standard Specification 
for Insulating Glass Unit Performance and Evaluation under 
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the IGMA (Insulating Glass Manufacturers Alliance) 
approved certification program or equal and be installed in 
accordance to the latest IGMA Glazing Guidelines. 

SECTION 412 
WINDOW THERMAL PERFORMANCE 

DESIGNATION FOR NEW BUILDINGS AND 
ADDITIONS 

The requirements of this section are not intended to waive or 
supersede any window thermal performance requirements 
under state or federal laws. 

412.1 Manufactured windows. V-factors for manufactured 
fenestration products (windows, skylights and doors) shall be 
determined in accordance with the National Fenestration Rat­
ing Council (NFRC) 1002004 Procedure for Determining Fen­
estration Product V-Factors The V-factors shall be labeled and 
certified in accordance with the NFRC Product Certification. 

412.2 Windows products exempt from testing. Thermal per­
formance testing is not required for: 

1. Solariums and sunrooms with a minimum of liz-inch 
(12.7 mm) space between the panes. 

2. Skylights constituting no more than 10 percent of total 
glazing in a dwelling. 

3. Windows, glazed doors, skylights and solariums pro­
duced in low volume. 

4. Skylights constructed with wood, thermal break alumi­
num or aluminum with vinyl frames with a glazing con­
figuration of either: A minimum liz-inch (12.7 mm) 
space between the panes and low-e glass; or triple lay­
ered acrylic. 

5. Decorative or unique architectural glazing not exceeding 
one percent of the heated space floor area. 

412.3 Thermal performance of exempted products. The 
thermal performance of window products exempted from test­
ing shall be determined by the following procedures: 

1. Windows produced in low volume are assigned default 
V-factors prescribed in Section 412.4, Item 1. 

2. Glazed doors produced in low volume are assigned 
default V-factors prescribed in Section 412.4, Item 2. 

3. The procedures specified in ASHRAE Handbook of 
Fundamentals, Chapter 30, Table 4 using the vertical 
installation categories or its certified V-factor according 
to the NFRC procedure as specified in Section 412.1 for 
the vertical and overhead glazing contained in solariums. 

4. The procedures specified in ASHRAE Handbook of 
Fundamentals, Chapter 30, Table 4 using sloped instal­
lation or its certified V-factor according to the NFRC 
procedure as specified in Section 412.2, Item 2. 

5. Skylights specified in Section 412.2, Item 3 shall be 
assigned a default V-factor of 0.50. 
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412.4 Thermal performance validation for windows pro­
duced in low volume or site-built. Windows, glazed doors, 
skylights and solariums produced in low volume and meeting 
the requirements of this subsection may validate default V-fac­
tors by using: 

1. Table 412.4(1) for windows, or 

2. Table 412.4(2) for glazed doors, or 

3. Table 412.4(1) for overhead glazing such as those 
installed in solariums, or 

4. By assuming a V-0.50 default for skylights, not 
exempted by Section 412.2, Item 3 when constructed 
with thermal-break aluminum, or wood, or vinyl frames; 
with glazing constructed of either a minimum: 

4.1. 0.5 inch (12.7 mm) airspace between the glazing 
with low-e and argon gas-filled; or 

4.2. Two 0.5 inch (12.7 mm) airspace triple glazing, 
measured at the center of glazing. 

SECTION 413 
THERMAL PERFORMANCE LABEUNG 

The requirements of this section are not intended to waive or 
supersede any window label or disclosure requirements under 
state or federal laws. 

413.1 Labeling. Labeling is not required for decorative or 
unique architectural feature glazing not exceeding 1 percent of 
the heated space floor area and is exempt from Table 404.1 (1) 
thermal performance calculations. 

413.2. Except as provided in Section 413.1, all windows shall 
have labeling that is: 

1. Imprinted, not handwritten; 

2. Facing the interior of the room; and 

3. Attached to the window until the building inspector 
inspects and verifies the labeling; and 

413.3. Manufactured window labels shall also list the V-factor 
or V-factor Class. 

413.4 Skylights exempt from thermal performance stan­
dards. Labels for skylights exempted from thermal perfor­
mance standards under Section 412.2, Item 4, due to its frame 
and glazing configuration shall: 

1. Contain the statement, "This skylight is not required to 
be tested or evaluated for thermal performance"; 

2. State "EXEMPT" in 0.75 inch (19.1 mm) high letters; 

3. Specify "Issued (Date o/issue)"; 

4. Specify the skylight components; and 

5. Contain the statement, "Under ORS 455.525(4) this sky­
light is deemed to comply with Oregon's thermal perfor­
mance standards regardless of V-factor." 
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TABLE 412.4 (1) 
APPROVED WINDOW DEFAULT U-VALUEsa,b 

FRAME TYPEh 

ALUM CLAD 
WOODI 

DESCRIPTIONc, d, e, t, 9 ALUM. THERMAL REINFORCED 
(inches) BREAK' WOODNINYL VINYL! 

Double, Clear '/, N/A 0,56 0.59 
Double, Clear '/, + argon 0,63 0,53 0.56 

Double, Low-e 4'/, 0,61 0,52 0.54 
Double, Low-e 2'/, 0,58 0.49 0.51 
Double, Low-e }'/, 0,55 0.47 0.49 

Double, Low-e 4'/, + argon 0,55 0.47 0.49 
Double, Low-e 2'/, + argon 0.52 0.43 0.46 
Double, Low-e 1'/, + argon 0,50 0.41 0.43 

Double, Clear % 0.63 0,54 0.57 
Double, Clear % + argon 0,60 0.51 0.54 

Double, Low-e 4% 0,57 0.48 0.51 
Double, Low-e 2% 0.54 0.45 0.48 
Double, Low-e 1% 0.51 0.43 0.46 

Double, Low-e 43
/ 8 + argon 0.53 0,44 0.47 

Double, Low-e 2% + argon 0.49 0.41 0.44 
Double, Low-e 1% + argon 0.47 0.39 0.41 

Double, Clear '/2 0.60 0.50 0.54 
Double, Clear '/2 + argon 0.58 0.48 0.51 

Double, Low-e 4'/2 0.53 0,44 0.47 
Double, Low-e 2'/2 0.50 0.41 0.44 
Double, Low-e 1'/2 0.47 0.39 0.42 

Double, Low-e 4'/2 + argon 0.50 0.42 0.44 
Double, Low-e 2'/2 + argon 0.46 0.37 0.40 
Double, Low-e 1'/2 + argon 0.43 0.35 0.38 

Triple, Clear '/, 0.52 0.42 0.44 
Triple, Clear '/, + argon 0.49 0.39 0.42 

Triple, Low-e 4'/, 0,50 0.40 0.40 
Triple, Low-e 2'/, 0.48 0.39 0.41 
Triple, Low-e 1'/, 0.47 0.38 0,40 

Triple, Low-e 4'/, + argon 0.46 0,37 0.39 
Triple, Low-e 2'/, + argon 0.43 0.34 0,37 
Triple, Low-e 1'/, + argon 0.42 0.34 0,36 

Triple, Clear '/2 0.46 0.37 0.40 
Triple, Clear '/2 + argon 0.45 0.36 0.38 

Triple, Low-e 4'/2 0.43 0.35 0.37 
Triple, Low-e 2'/2 0.41 0.32 0,35 
Triple, Low-e 1'/2 0,39 0,31 0.33 

Triple, Low-e 4'/2 + argon 0,41 0,32 0.35 
Triple, Low-e 2'/2 + argon 0,38 030 0,32 
Triple, Low-e 1'/2 + argon 0.37 0,29 0.31 

For SI: I inch = 25.4 mm. 
a. Subtract 0.02 from the listed default V-factor for insulated spacers, Insulated spacer material includes fiberglass, wood and butyl or other material with an equiva­

lent K-value. 
b. Solariums may subtract 0.03 from the delilUlt V-factor. 

c. 'I;' = a minimum dead air space of 0.25 inch between the panes of glass. 
3/8" = a minimum dead air space of 0.375 inch between the panes of glass. 
'It = a minimum dead air space of 0.5 inch between the panes of glass. 
Products with air spaces different than those listed above shall use the value for the next smaller air space; i.e. 3/;' = 'It V-factors, 7/,t = 3/g" V-factors, S/,t = 'I;' 
V-factors. 

d. Low-e4 (emissivity) shall be 0.4 or less. 
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Low-e2 (emissivity) shall be 0.2 or less. 
Low-el (emissivity) shall be 0.1 or less. 

(continued) 
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TABLE 412.4 (1)--continued 
APPROVED WINDOW DEFAULT U-VALUES8 .b 

e. V-factors listed for argon shall consist of sealed. gas·filled, insulated units for argon, CO2, SF6 and argon/SF6 mixtures. 
The following conversion factor shall apply to Krypton gas-filled units: 'I." or greater airspace with Krypton gas fill = 'It airspace with Argon gas-fill. 

f. Dividers placed between glazing: The V-factors listed shall be used where the divider has a minimum gap of 'Is-inch between the divider and lite of each inside 
glass surface. Add 0.03 to the listed V-factor for true divided lite windows. 

g. "Glass block" assemblies may use a V-factor ofO.Sl. 
h. Insulated fiberglass framed products shall use wood/vinyl V-factors. 
i. Alum. Thermal Break = An aluminum thermal break framed wind(M' shall incorporate the following minimum design characteristics: 

1) The thermal conductivity of the thermal break material shall be not more than 3.6 Btu-inlhr/frfF; 
2) The thermal break material shall not be less than 0.210 inch; and 
3) All metal framing members of the product to interior and aterior air must incorporate a thermal break meeting the criteria in I) and 2) abO/e. 

j. Aluminum clad wood windows shall use the V-factors listed for aluminum clad wood/reinforced vinyl windows. Vinyl clad windows shall use the V-factors listed 
for wood/vinyl windows. Any vinyl frame window with metal reinforcement in more than one rail shall use the V-factors listed for aluminum clad wood reinforced 
vinyl windows. 
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TABLE 412.4 (2) 
APPROVED GLAZED DOOR DEFAULT U-VALUES· 

DOOR MATERIAL 

DESCRIPTIONb, c, d, • 
INSULATED' WOOD9 

(inches) Full-Liteh, I Half-Lite ), k Full-Liteh Half-Lite) 

Double, Clear 'A 0.39 0.31 0.47 0.42 
Double, Clear 'A + argon 0.37 0.30 0.45 0.41 

Double, Low-e 4'A 0.36 0.30 0.44 0.41 
Double, Low-e 2\4 0.35 0.29 0.43 0.40 
Double, Low-e l'A 0.24 0.28 0.41 0.39 

Double, Low-e 4'A + argon 0.33 0.28 0.41 0.39 
Double, Low-e 2'A + argon 0.31 0.26 0.39 0.38 
Double, Low-e 1 \4 + argon 0.31 0.26 0.38 0.37 

Double, Clear % 0.37 0.30 0.45 0.41 
Double, Clear % + argon 0.36 0.29 0.44 0.41 

Double, Low-e 4% 0.34 0.28 0.42 0.40 
Double, Low-e i% 0.33 0.28 0.41 0.39 
Double, Low-e 1% 0.21 0.26 0.38 0.37 

Double, Low-e 4% + argon 0.32 0.27 0.40 0.38 
Double, Low-e 23/S + argon 0.29 0.25 0.37 0.37 
Double, Low-e 13/s + argon 0.29 0.25 0.36 0.36 

Double, Clear Y2 0.36 0.29 0.44 0.41 
Double, Clear Y2 + argon 0.34 0.28 0.42 0.40 

Double, Low-e 4Y2 0.32 0.27 0.40 0.38 
Double, Low-e 2Y2 0.30 0.26 0.38 0.37 
Double, Low-e 1 Y2 0.19 0.25 0.36 0.36 

Double, Low-e 4Y2 + argon 0.30 0.26 0.38 0.37 
Double, Low-e 2Y2 + argon 0.28 0.25 0.36 0.36 
Double, Low-e 1 Y2 + argon 0.28 0.24 0.34 0.35 

Triple, Clear 'A 0.31 0.26 0.39 0.38 
Triple, Clear \4 + argon 0.29 0.25 0.37 0.37 

Triple, Low-e 4'A 0.30 0.26 0.38 0.37 
Triple, Low-e 2\4 0.29 0.25 0.37 0.36 

Triple, Low-e 4'A + argon 0.27 0.24 0.35 0.35 
Triple, Low-e 2\4 + argon 0.26 0.24 0.34 0.35 

For Sl: I inch = 25.4 mm. 
a. Subtract 0.02 from the listed default U-factor for insulated spacers. Insulated spacer material includes fiberglass, wood and butyl or other material with an equiva­

lent K-value. 

b. I It = a minimum dead air space of 0.25 inch between the panes of glass. 

3/s" = a minimum dead air space of 0.375 inch between the panes of glass. 

II/,= a minimum dead air space of 0.5 inch between the panes of glass. 

Products with air spaces different than those listed above shall use the value for the next smaller air space; i.e. ¥.I-inch = Yz-inch U-factors, '/'6-inch = 3/s-inch U-fac­
tors, l/,t = 'I," U-factors. 

c. Low-e4 (emissivity) shall be 0.4 or less. 
Low-e2 (emissivity) shall be 0.2 or less. 
Low-eJ (emissivity) shall be 0.1 or less. 

d. U-factors listed for argon shall consist of sealed, gas-filled, insulated units for argon, COz, SF6 and argon/SF6 mixtures. 
The following conversion factor shall apply to Krypton gas-filled units: 
'A-inch or greater airspace with Krypton gas fill = Yz-inch airspace with Argon gas-fill. 

e. Dividers placed between glazing: The U-factors listed shall be used where the divider has a minimum gap of 'Is-inch between the divider and lite of each inside 
glass surface. Add 0.03 to the listed U-factor for True Divided Lite windows. 

f. Insulated = Any urethane insulated foam core door with a thermal break. Thermal Break = A thermal break door shall incorporate the following minimum design 
characteristics: 
I) The thermal conductivity of the thermal break material shall be not more than 3.6 Btu-inlhr/ft'?F; and 
2) The thermal break material shall not be less than 0.210 inch. 

g. Wood = Any wood door. 
h. Full Lite = A door that consists of more than 35 percent glazing. 
i. Add 0.05 to the listed U-factor for full-lite values if insulated door does not have a thermal break. 
j. Half Lite = A door that consists of 35 percent or less glazing. 
k. Add 0.06 to the listed U-factor for halfclite values if the insulated door does not have a thermal break. 
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413.5 Solariums and skylights exempted from testing. 
Labels for solariums and sunrooms with 0.5 inch (12.7 mm) 
airspace between the glazing and skylights less than 10 percent 
of the total glazing in a dwelling exempt from thermal perfor­
mance testing under Section 412.2, Items 1,2 and 4 shall: 

1. Specify the window components and configuration; and 

2. Show the V-value determined by Section 412.3, Item 3. 

Exception: Exempt solariums and skylights may be 
labeled as certified through the NFRC procedure as spec­
ified in Section 412.1. 

413.6 Windows produced in low volume or site-built. Label­
ing and disclosure shall comply with the following subsec­
tions: 

413.6.1 Labels for windows and glazed doors produced in 
low volume shall: 

1. Specify window components; 

2. Show the allowed V-factor in the appropriate loca­
tion; 

3. Show a production count number that does not exceed 
the maximums established in Section 410, Item 1; and 

4. Imprint "(Manufacturer's name) certifies the 
attached window is constructed in a manner to obtain 
the specified V-factor." 

413.6.2 Labels for skylights produced in low volume, when 
constructed with thermal-break aluminum, or wood, or 
vinyl frames; with glazing constructed of either a minimum 
0.5 inch (12.7 mm) airspace between the glazing with low-e 
and argon gas-filled; or of two 0.5 inch (12.7 mm) airspace 
triple glazing, measured at the center of glazing; for the 
U-0.50 requirement shall: 

1. Specify window components; 

2. State "U-0.50 Default V-factor"; 

3. State "Limited Production Skylight Compliance 
V-factor Label" and "Maximum Allowable Skylight 
Area Shall Not Exceed Two Percent of the Heated 
Space Floor Area"; 

4. Show a production count number that does not exceed 
the maximums established in Section 410.1, Item 1; 
and 

5. Imprint "(Manufacturer's name) certifies the 
attached skylight complies with the criteria specified 
in the Oregon building codes." 

413.6.3 Labels for skylights produced in low volume, not 
meeting the construction and configuration requirements of 
Section 413.6.2 and not otherwise exempt under Section 
412.2, Item 4 shall: 

1. Specify window components; 

2. State "Calculated V-factor Skylight Compliance 
Label"; 

3. Show the V-factor determined by Section 412.3, Item 
4; and 

4. Show a production count number that does not exceed 
the maximums established in Section 410.1, Item 1. 
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413.6.4 Labels for solariums produced in low volume shall: 

1. Specify the window components for each of the 
glazed surfaces, such as the front, overhead, and each 
side; 

2. Show a production count number that does not exceed 
the maximums established in Section 410, Item 1; 

3. Show the V-factor determined by Sections 412.4 
Items 1 and 3 for each of the glazed surfaces; 

4. Imprint "(Manufacturer's name) certifies the compo­
nents of this solarium are constructed in a manner to 
obtain the specified V-factors"; and 

5. Have one label providing a description of each of the 
glazed surfaces. 

Exception: Products specified in Sections 413.6.1, 
413.6.2 and 413.6.3, may be labeled as certified 
through the NFRC procedure as specified in Section 
412.1. 

413.7 Combined products. When different window types are 
combined, mulled together by the manufacturer or manufac­
tured to fit a framed rough opening, a single label may be used. 

Exception: A solarium shall have one label providing a 
description of each of the glazed surfaces, such as the front, 
overhead, and each side. 

413.8 Label distribution. Labels under Sections 412.2 
through 412.4 shall be designed by the division and sold by 
persons authorized by the agency and shall not be sold in lots 
exceeding the maximums for each window type per manufac­
turer during any calendar year. 

SECTION 414 
AIR LEAKAGE REQUIREMENTS 

Windows shall comply with the air leakage requirements of 
Section 404.8. 

Exception: Site-built windows. 

SECTION 415 
ALTERATIONS 

New windows shall have maximum V-factor of 0.40. Windows 
shall be tested and labeled in accordance with Sections 404.4. 

Exceptions: 

1. Skylights allowed under Section 412.2, Item 4. 

2. Decorative or unique architectural feature glazing not 
exceeding 1 percent of the heated space floor area may be 
exempt from thermal performance testing and labeling, 
and Table 404.1(1) calculations. 

3. Where necessary to retain architectural consistency with 
remaining windows in the building, new windows shall 
have a maximum V-factor of 0.65. 
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• CHAPTER 5 

COMMERCIAL ENERGY EFFICIENCY 

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 the require­
ments contained in this chapter. 

• 

• 

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 
systems) 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. 

SECTION 502 
BUILDING ENVELOPE REQUIREMENTS 

502.1 General (Prescriptive). 

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-values from the "Group R" column of Table 502.2(1). 
Commercial 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 
Section 502.1.3, Simplified trade-off approach or Section 
506.1, Whole Building Approach. 

Exception: Mass walls complying with Table 502.1.3. 

502.1.2 V-factor alternative. An assembly with a V-factor, 
Cofactor, 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 por­
tions of commercial buildings enclosing Group R occupan­
cies shall use the V-factor, Cofactor, or F-factor from the 
"Group R" column of Table 502.1.2. Commercial buildings 
or portions of commercial buildings enclosing occupancies 
other than Group R shall use the V-factor, Cofactor or F-fac­
tor from the "All other" column of Table 502.1.2. 

Exception: Mass walls complying with Table 502.1.3. 

502.1.3 Simplified trade-off approach. Buildings may 
demonstrate compliance with the thermal performance 
standards of this section by using the Simplified Trade-off 
Approach (STA). The STA is an analytical method to deter­
mine if the energy performance of a proposed building's 
envelope is at least equivalent to a similar building meeting 
the prescriptive path approach. Information and criteria for 
demonstrating compliance using the STA is available at 
www.bcd.oregon.gov. 
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TABLE 502.1.2 
BUILDING ENVELOPE REQUIREMENTS 

OPAQUE ELEMENT, MAXIMUM U-FACTORS 

5 AND MARINE 4 

CLIMATE ZONE All other Group R 

Roofs 

Insulation entirely above deck U-O.048 V-O.048 

Metal buildings V-O.OSS V-O.OSS 

Attic and other U-0.027 U-O.027 

Walls, Above Grade 

Massh U-O.ISOc V-0.090 

Metal building U-0.069 U-0.069 

Metal framed U-O.064 U-0.064 

Wood framed and other V-0.064 U-O.OSI 

Walls, Below Grade 

Below-grade walla C-0.1l9 C-O.119 

Floors 

Mass U-0.074 U-O.064 

JoistiFraming U-0.033 V-0.033 

Slab-on-Grade Floors 

Unheated slabs F-0.730 F-0.S40 

Heated slabs' F-0.860 F-0.860 

a. When heated slabs are placed below-grade, below grade walls must meet the 
F-factor requirements for perimeter insulation according to the heated 
slab-on-grade construction. 

b. Effective 1-1-2012. 

c. Exception: Integral insulated concrete block walls complying with ASTM 
C90 with all cores filled and meeting both of the following: I) At least 50 
percent of cores must be filled with vermiculite or equivalent fill insulation, 
and 2) the structure encloses one of the following uses: Gymnasiums, Audi­
torium, Church Chapel, Arena, Kennel, Manufacturing Plant, Indoor Swim­
ming Pool, Pump station, Water and Waste Water Treatment Facility, 
Storage Facility, Storage Area, Warehouse (Storage and retail), Motor vehi­
cle service Facility. 

TABLE 502_1.3 
MASS WALL PERFORMANCE REQUIREMENTS· 

MAXIMUM 
GLAZING MAXIMUM MINIMUM 

COMPONENT FRACTION U-FACTOR R-VALUE 

Masonry, with integral insulationb IS% 0.300 -

Masonry, with integral insulationc 30% 0.210 -

Masonry or concrete with interior 
30% 0.130 11 

insulation 

Masonry or concrete with 
IS% 0.300 1.4 

continuous exterior insulation 

Masonry or concrete with 
30% 0.210 2.8 

continuous exterior insulation 

a. Effective 7-1-20 to through 12-31-20 II. 

b. All cores to be filled. At least 50 percent of cores must be filled with vermic­
ulite or equivalent fill insulation. 

c. All cores except bond beams must contain rigid insulation inserts approved 
for use in reinforced masonry walls. 
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