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IECC Residential Compliance Process

Energy Rating 
Index Compliance 

Alternative

Presenter
Presentation Notes
Flow chart of the IECC provisions, compliance paths, documentation, plan review and field inspection, highlighting where the ERI Compliance Alternative resides.
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Section R406 ERI Compliance

• Additional option for IECC compliance
• Target ERI score is met through a wide 

range of performance options 
• Requires builders to achieve the mandatory 

code requirements of the 2015 IECC and 
comply with minimum insulation and window 
envelope performance requirements of the 
2009 IECC

Presenter
Presentation Notes
The Energy Rating Index (ERI) performance path gives builders yet another option for complying with the International Energy Conservation Code (IECC). In addition to the prescriptive and performance paths of previous versions of the IECC, builders now have the option of meeting a target ERI score through a wide range of performance options to demonstrate compliance. The ERI performance path also requires builders to achieve the mandatory code requirements of the IECC, including water heating piping provisions, and comply with the minimum insulation and window envelope performance requirements of the 2009 IECC.
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R406.2 Mandatory Requirements

• 2015 IECC requirements
- Mandatory requirements in R401.2

• Section R402.4 Air Leakage
• Section R403 Systems
• Section R404 Electrical Power and Lighting Systems

- Prescriptive requirements in R403.5.3 
• Hot water pipe insulation

• 2009 IECC Building Envelope requirements

Presenter
Presentation Notes
The Energy Rating Index (ERI) performance path gives builders yet another option for complying with the International Energy Conservation Code (IECC). In addition to the prescriptive and performance paths of previous versions of the IECC, builders now have the option of meeting a target ERI score through a wide range of performance options to demonstrate compliance. The ERI performance path also requires builders to achieve the mandatory code requirements of the IECC, including water heating piping provisions, and comply with the minimum insulation and window envelope performance requirements of the 2009 IECC.R402.4 Air Leakage:  Testing:  Climate Zones 1-2 – < 5 ACH/50 and Climate Zones 3-8 at < 3 ACH/50R403 Systems:  Controls – at least 1 programmable thermostat, heat pump supplementary heat	R403.3.2 Ducts, air handlers and filter boxes must be sealed	R403.3.3 Duct testing	R403.5.3 Hot water pipe insulation – R3Per Section R406.2 --  the building thermal envelope shall be greater than or equal to levels of efficiency and SHGC in Table 402.1.2 or 402.1.4 of the 2009 IECC.
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R406.3 Energy Rating Index

The ERI value is defined as a numerical 
score where 100 is equivalent to the 2006 
IECC and 0 is equivalent to a net-zero home. 
Each integer value on the scale represents a 
one percent change in the total energy use 
of the rated design relative to the total 
energy use of the ERI reference design.  

Presenter
Presentation Notes
The ERI score is defined as a numerical score where 100 is equivalent to the 2006 IECC and 0 is equivalent to a net-zero home. Each integer value on the scale represents a one percent change in the total energy use of the rated design relative to the total energy use of the ERI reference design.   The ERI scores required in the 2015 IECC, as shown here, were determined using a modeling method in each of the climate zones and are based on values represented in the IECCThe scores required under the ERI performance path are based on an analysis performed by the Florida Solar Energy Center of HERS index scores for homes in 16 cities distributed throughout the climate zones. The homes used in the analysis were one-story 2000 ft² and two-story 2400 ft² homes built using the 2012 IECC envelope and air leakage requirements and state-of-the-shelf high-efficiency HVAC and water heating equipment. Alternately, the ERI scores are obtainable by reducing energy use by an additional 10% compared to a home with the 2012 envelope and duct systems and assuming best-case orientation and architecture of prototype homes. The homes were modeled for the 2006, 2009 and 2012 IECC which provided a range of HERS Index scores by climate zone.Words that are italicized are definitions within the IECC, Section R202 General Definitions Rated Design – a description of the proposed building used to determine the energy rating index ERI Reference Design - A version of the rated design that meets the minimum requirements of the 2009 IECC
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Energy Rating Index
The scale is 

based on a 100 
– 0 index

ERI score of 100   
is equivalent to a 
home based on   
the 2006 IECC

ERI score of 0 is 
equivalent to a net 

zero home
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2015 IECC Target ERI Scores

Climate Zone Energy Rating Index
1 52
2 52
3 51
4 54
5 55
6 54
7 53
8 53

Table R406.4
MAXIMUM ENERGY RATING INDEX

R406.4 ERI Based Compliance

Definition:  

ERI Reference Design -
A version of the rated 
design that meets the 

minimum requirements of 
the 2009 IECC.

Presenter
Presentation Notes
R406.4 ERI-based compliance – compliance based on an ERI analysis requires that the rated design be shown to have an ERI less than or equal to the appropriate value listed in Table R406.4 when compared to the ERI reference design.
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R406.5 Verification by approved agency

Verification of compliance with the ERI 
compliance shall be completed by an 
approved third party.

Presenter
Presentation Notes
As required by the IBC, records should be kept of all inspections and should be provided to the building official upon request.  The Approved Rating Software Tool that is defined in ANSI/RESNET 301-20143(301-2014) (not referenced in 2015 IECC) will generate reports and must have the following information:Property location, including city, state, zip code, street address or community/subdivision name and lot number and Plan Name for the RatingName and contact information (phone number and email address) of the Certified Rater conducting the ratingName, mailing address and telephone number of the Approved Rating Quality Assurance (Q/A) Provider under whose auspices the Rater is certifiedDate the Rating was conductedName of the Approved Software Rating Tool (including version number) used to determine the RatingIn addition, the rating report must have the following statement in no less than 10 point font:“The Home Energy Rating Standard Disclosure for this home is available from the Rating Provider.” 
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R406.6 Documentation

• Documentation of the software used to 
determine the ERI and the parameters 
for the residential building in accordance 
with Sections R406.6.1 through R406.6.3
- Compliance software tools
- Compliance report
- Additional Documentation
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R406.6.1 Compliance software tools
• Documentation verifying that the 

methods and accuracy of the compliance 
software tools conform to the provisions 
and provided to the code official.

• Must look at Sections R406.7 – R406.7.3
- Calculation software tools
- Minimum capabilities
- Specific approval
- Input values

Presenter
Presentation Notes
Touch more on this later in the presentation in reference to another section R406.7 Calculation Software tools which goes into more details regarding calculation software, minimum capabilities, specific approval, and input values.
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R406.6.2 Compliance report
• Compliance software tools must generate a report 

that documents the ERI of rated design complies.
• Documentation shall include the following:

- Address or other identification of the residence
- Inspection checklist documenting the building component 

characteristics of the rated design
• Show the results for both the ERI reference design and rated design, and
• Document all inputs entered by the user necessary to reproduce the results

- Name of individual completing the compliance report
- Compliance software tool name and version
- One Exception regarding orientation

Presenter
Presentation Notes
R406.6.2 Compliance documentation Exception:  Multiple orientations.  Where an otherwise identical building model is offered in multiple orientations, compliance for any orientation shall be permitted by documenting that the building meets the performance orientation requirements in each of the four cardinal orientations (north, south, east, and west).As required by the IBC (International Building Code), records should be kept of all inspections and should be provided to the building official upon request.  One of many:  The Approved Rating Software Tool that is defined in ANSI/RESNET 301-20143(301-2014) (not referenced in 2015 IECC) will generate reports and must have the following information, of which meets the requirements of the documentation required on the compliance report in Section R406.6.2:Property location, including city, state, zip code, street address or community/subdivision name and lot number and Plan Name for the RatingName and contact information (phone number and email address) of the Certified Rater conducting the ratingName, mailing address and telephone number of the Approved Rating Quality Assurance (Q/A) Provider under whose auspices the Rater is certifiedDate the Rating was conductedName of the Approved Software Rating Tool (including version number) used to determine the RatingIn addition, the rating report must have the following statement in no less than 10 point font:“The Home Energy Rating Standard Disclosure for this home is available from the Rating Provider.” 
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R406.6.3 Additional Documentation

• Documentation of the ERI reference 
design building component characteristics

• Certificate signed by the builder providing 
the rated design building component 
characteristics

• Documentation of the rated design actual 
values used in the calculations
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Home Energy Rating Procedures
• Determining the Energy Rating Index
• Energy Rating Reference Home and 

Rated Home Configuration
• Operating Condition Assumptions
• Minimum Rated Features
• Existing Home Retrofit Savings

• Not relevant to code compliance
• Economic Cost Effectiveness

Presenter
Presentation Notes
Home Energy Rating Calculation Procedures. ............................................................... 10 4.1. Determining the Energy Rating Index ..................................................................... 10 4.1.1.  Calculating End Use Loads. .......................................................................10 4.1.2.  Calculating the Energy Rating Index. ........................................................11 4.2. Energy Rating Reference Home and Rated Home Configuration ........................... 12 4.2.1.  General Requirements. ...............................................................................12 4.2.2.  Residence Specifications. ..........................................................................12 4.3. Operating Condition Assumptions ........................................................................... 33 4.3.1.  Programmable Thermostats. ......................................................................33 4.3.2.  Local Climate .............................................................................................33 4.3.3.  HVAC Sizing. ............................................................................................33 4.3.4.  Air Source Heat Pumps ..............................................................................35 4.3.5.  Ground Source Heat Pumps .......................................................................36 4.3.6.  Fossil Fuel Fired Furnaces and Boilers. .....................................................36 4.3.7.  Natural Ventilation.....................................................................................37 4.3.8.  Whole House Fans .....................................................................................37 4.4. Minimum Rated Features ......................................................................................... 37 4.4.1.  Data Sources ..............................................................................................37 4.4.2.  Standard Features .......................................................................................37 4.5. Existing Home Retrofit Savings. ............................................................................. 43 4.5.1.  Baseline Existing Home .............................................................................43 4.5.2.  Improved Home .........................................................................................43 4.5.3.  Standard Operating Conditions ..................................................................43 4.5.4.  Energy Savings Calculation .......................................................................45 4.6. Economic Cost Effectiveness. ................................................................................. 45 4.6.1.  Calculation of Ratio Parameters. ...............................................................46 4.6.2.  Standard Economic Inputs. ..................
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Certification and Labeling

• Rating Requirements
• Innovative Design Requests
• Labeling

- Real property physical address
- Energy Rating Index score
- Projected annual site energy use by fuel type
- Projected annual energy cost
- Name and address of the Approved Rating Provider
- Date of the home energy rating

Presenter
Presentation Notes
Certification and Labeling .............................................................................................. 49 5.1. Rating Requirements ................................................................................................ 49 5.1.1.  General .......................................................................................................49 5.1.2.  Savings Estimates. .....................................................................................50 5.1.3.  Reports .......................................................................................................52 5.1.4.  Rating Types ..............................................................................................53 5.2. Innovative Design Requests ..................................................................................... 54 5.3. Labeling. 
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ERI Calculation includes
 Above-grade walls
 Conditioned basement walls
 Floors over unconditioned spaces or outdoor 

environment
 Ceilings/Roofs/Attics
 Foundations/Crawlspaces
 Doors
 Glazing/Skylights
 Thermally isolated sunrooms
 Air exchange rate
 Whole-House Mechanical ventilation

Note:  These 
variables are not 

specifically defined 
in the code.

Presenter
Presentation Notes
Energy ratings are based on a number of variables that are NOT specifically defined in the code including the type and efficiency of each of the following: EquipmentAppliance upgradesExterior walls (both above and below grade)Floors over unconditioned spaces (such as garages or crawlspaces)Ceilings and roofsAttics, foundations and crawlspacesWindows and doors, vents and ductworkHVAC and water heating systemsAir leakage of the homeLeakage in the heating and cooling distribution system
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ERI Calculation includes
 Internal gains
 Internal mass
 Structural mass
 Heating and cooling systems

 Equipment efficiencies and sizing
 Air- and ground-source heat pumps
 Solid fuel combustion

 Service water heating systems
 Thermal distribution systems
 Thermostat
 Lighting, appliance and miscellaneous loads

Note:  These 
variables are not 

specifically defined 
in the code.
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Additional Considerations

• Tables for Energy Rating Reference Home
- Component heat transfer characteristics
- Internal gains

• Tables for Default values
- Solar absorptance for various roofing surfaces
- Framing for fractions of enclosure elements

• Insulation assessment

Presenter
Presentation Notes
Solar Absorptance: The classification of colours in the BCA is based on solar absorptance, which is the inverse of solar reflectance, expressed as a ratio between 0 and 1. A SA value of 0 indicates that a roof absorbs none and a value of 1 indicates that a roof absorbs 100% of the incoming solar radiation.
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• The process includes:
- Initial analysis and energy rating of the proposed 

home
- Review for compliance with the energy code
- The inspection and testing of energy using features 

in the home to ensure that they perform as 
proposed

- Completing a final energy rating of the home once 
completed

The ERI compliance path, implemented through the rating 
process, provides independent, third-party analysis and 

review of the energy using features of a house. 

Presenter
Presentation Notes
The ERI compliance path, implemented through a rating process, provides independent, third-party analysis and review of the energy using features of a house that includes: An initial analysis and preliminary energy rating of the proposed home prior to submitting for permitReview for compliance with the energy codeOn-site inspection of energy features in the homeA final energy rating of the home once construction is completed  A home complying with the ERI path demonstrates compliance with the IECC.  The thoroughness of the rating process can reduce the need for the jurisdiction to conduct plan review and specific inspections focused on compliance with the energy code.  



July 14, 2016

R406.7 Calculation Software Tools
• Software tools capable of calculating the ERI per 

Section R406.3
• No tools are referenced in 2015 IECC for compliance
• AHJ has final authority

Presenter
Presentation Notes
There are several software tools to meet the minimum capabilities of Section R406.7.1.  No specific software tool is referenced in the 2015 IECC.  ANSI 301 is only a recommendation that meets the minimum capabilities.The ERI performance path allows states and jurisdictions to specify which qualifying ERI method it will use. Contents Forward (Informative) .............................................................................................................. 1 1.  Purpose .............................................................................................................................. 2 2.  Scope ................................................................................................................................. 2 3.  Definitions ......................................................................................................................... 2 3.1. General ....................................................................................................................... 2 3.2. Definitions.................................................................................................................. 2 3.3. Acronyms ................................................................................................................... 9 Home Energy Rating Calculation Procedures. ............................................................... 10Certification and Labeling .............................................................................................. 49 6. Normative References ....................................................................................................... 55 6.  Informative References ................................................................................................... 56 Annex X – ECM Guidelines (Informative) .............................................................................. 1 Note: Superscript A indicates see ANSI/RESNET/ICC 301-2014 Addendum A-2015 Domestic Hot Water Systems. Superscript B indicates see ANSI/RESNET/ICC Addendum B-2015 Innovative Design Requests.
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Software Guidelines
• ANSI/RESNET/ICC 301-2014 

Standard for the Calculation and 
Labeling of the Energy 
Performance of Low-Rise 
Residential Buildings using an 
Energy Rating Index

• Addendum A-2015
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Software Guidelines 
• The Rating Software that is defined in ANSI/RESNET 

301-201 is the standard to create rating software 
programs
• Software programs will generate reports and must 

have the following information:
• Property location, including city, state, zip code, street 

address or community/subdivision name and lot number 
and Plan Name for the rated home

• Name and contact information (phone number and email 
address) of the Certified Rater conducting the rating
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Software Guidelines 
• Name, mailing address and telephone number of the 

Approved Rating Quality Assurance (Q/A) Provider 
under whose auspices the Rater is certified

• Date the Rating was conducted
• Name of the Approved Software Rating Tool 

(including version number) used to determine the 
Rating

• In addition, the rating report must have the following 
statement in no less than 10 point font:

• “The Home Energy Rating Standard Disclosure for this 
home is available from the Rating Provider.” 
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Who Might Be Approved as ERI Raters?

• Currently RESNET will certify raters
- Home Energy Rater Certification
- Rating Field Inspector Certification

• Not certified to provide an ERI Rating

• ERI Raters must be experienced and educated 
in conducting, supervising, and evaluating an 
ERI rating.

Presenter
Presentation Notes
The Rater should provide information to demonstrate that they are experienced and educated in conducting, supervising and evaluating a rating.  Certifications should be provided to demonstrate that they meet the intent of this requirement.  The following RESNET HERS certifications demonstrate competency in this field:Home Energy Rater CertificationRating Field Inspector Certification (can only provide the infield testing and inspection but are not certified to provide an ERI)Qualifications for each certification level is found in the Mortgage Industry National Home Energy Rating Systems StandardThe rater should also demonstrate their knowledge of the residential provisions of the IECC.  This is accomplished by holding the ICC IECC Residential Energy Inspector/Plan Examiner certification.  In addition, the rater must have knowledge of any state or local jurisdiction amendments to the IECC.An ERI rating process can reduce the need for the jurisdiction to conduct plan review and specific inspections focused on compliance with the energy code.
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ICC and RESNET undertake 
education effort to code 

officials on the Energy Rating 
Index option and its benefits

Provide documentation that 
building envelope meets the 

minimum insulation and glazing 
requirements as defined in the 

2009 IECC 

Provide documentation that 
2015 IECC requirements have 

been met: 
 HVAC 

 Water Heating
 Lighting 

Presenter
Presentation Notes
Mandatory Requirements.  Documentation must be provided to the building official demonstrating that the mandatory requirements contained in the residential provisions of the 2015 IECC have been met.  This includes meeting the minimum requirements of the building envelope, heating and cooling, water heating and lighting systems. Documentation must also be provided that demonstrates that the building envelope meets the minimum insulation and glazing requirements as defined in the 2009 IECC. 



July 14, 2016

• Overview of the ERI Performance Path in the 2015 
IECC

• Benefits of the Energy Rating Index Score 
• Frequently Asked Questions
• Cost Effectiveness of Using the ERI to Comply with the 

2015 IECC
• Implementation Guidelines for the ERI Performance 

Path
• ERI Performance Path Score Alternatives
• Case Studies: Incorporating the HERS Index into an 

Energy Code

Six informational fact sheets are 
available from RESNET

Presenter
Presentation Notes
A series of informational factsheets to raise awareness for and answer questions regarding the ERI performance path of the IECC. The fact sheets include:Overview of the ERI Performance Path in the 2015 IECCBenefits of the Energy Rating Index Score Frequently Asked QuestionsCost Effectiveness of Using the ERI to Comply with the 2015 IECCImplementation Guidelines for the ERI Performance PathERI Performance Path Score AlternativesCase Studies: Incorporating the HERS Index into an Energy Code



Energy Rating Index 
Fact Sheets

Presenter
Presentation Notes
The Implementation Guidelines for the ERI Performance Path are provided for the successful implementation of the ERI approach within a jurisdiction. 
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https://basc.pnnl.gov

Presenter
Presentation Notes
The Building America Solution Center provides access to expert information on hundreds of high-performance construction topics, including air sealing and insulation, HVAC components, windows, indoor air quality, and much more.The U.S. Department of Energy's Building America program strives to reduce energy use and peak energy loads in existing and new homes.  Building America’s whole building systems approach also seeks to improve quality, comfort, safety, durability, and a healthy living environment.The Building America Solution Center was designed to offer fast, online access to expert guidance on hundreds of high-performance construction topics and give users the tools to customize field kits to take the information you need to the job site. 
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Presenter
Presentation Notes
Guides A-Z:  Within the Solution Center, building science measures are described in guides. Each guide provides an overview of a specific measure, including a scope of work, full description and tips for installation, climate considerations, training images, presentations and videos, code and program compliance, plus other external information related to the topic. Guides contain a variety of resources such as images, CAD files, case studies and references. With a few exceptions, each guide is organized into 8 tabs. The Solution Center is a new tool and not all information is fully populated.  As new research is completed and users provide additional content, Solution Center guides are continuously updated.Code Briefs:  The intent of Building America’s Code Compliance Briefs are to provide code-related information about Building America’s research, best practices, and new innovations to help ensure that the measures will be accepted as being in compliance with the code. Providing notes for code officials on how to plan review and conduct field inspections can help builders or remodelers with proposed designs and provide jurisdictional officials with information for acceptance. Providing the same information to all interested parties (e.g., code officials, builders, designers, etc.) is expected to result in increased compliance and fewer innovations being questioned at the time of plan review and/or field inspection.
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Building Energy Codes 
Program
www.energycodes.gov

Compliance software
Technical support
Code notes
Publications
Resource guides
Training materials

31

Presenter
Presentation Notes
Compliance software:  REScheck and COMcheckTechnical support – on-line helpdesk answers energy code compliance questions throughout the U.S.Code Notes – specific guidance and topics with code referencesPublicationsResource GuidesTraining materials – includes complete sets on the IECC residential and commercial code requirements
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Overview of Resources:

 International Codes Council (ICC)  
www.iccsafe.org 

 RESNET    www.resnet.us

 Building America Solution Center (BASC) 
https://basc.pnnl.gov

 Building Energy Codes Program  (BECP) 
www.energycodes.gov 
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Building Energy Codes Program
www.energycodes.gov

BECP help desk
https://www.energycodes.gov/HelpDesk

33Building Energy Codes Program

http://www.energycodes.gov/
https://www.energycodes.gov/HelpDesk
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