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Chapter One 

RESNET Standards 
 

100   RESNET NATIONAL S TANDARD FOR HOME ENERGY RATING S 

 

101   GENERAL PROVISIONS 

 

101.1  Purpose  

The purpose of these standards is to ensure that accurate and consistent home energy ratings 

are performed by accredited home energy rating Providers through their Raters nationwide; 

to increase the credibility of the rating Providers with the mortgage finance industry, federal 

government, state governments, local governments, utility companies, and the private sector; 

and to promote voluntary participation in an objective, cost-effective, sustainable home 

energy rating process. 

 

Leaders in both the public and private sectors have identified the need for an accreditation 

process for home energy rating Providers.  This accreditation process may be used by these 

stakeholders to accept home energy ratings and  to assure accurate, independent information 

upon which the mortgage industry may accept home energy ratings for the purposes of 

issuing energy efficient mortgage, or similar, products; a state may recognize the home 

energy ratings as a compliance method for state building energy codes; as qualification for 

public and private sector energy programs designed to reach specific energy saving goals; 

and as a way to provide housing markets the ability to differentiate residences based on their 

energy efficiency.   These home energy rating Standards have been developed to satisfy the 

above purposes. 

 

101.1.1   Relationship to State Law.  These Standards specifically recognize the authority 

of states that have laws requiring certification or licensing of home energy rating 

Providers.  To the extent that state laws differ from these Standards, state laws shall 

govern. 

 

101.2  Scope 

This document sets out the procedures for the accreditation of home energy rating Providers 

and technical standards by which home energy ratings shall be conducted so their results will 

be acceptable to all public and private sector industries that may require an objective, cost-

effective, sustainable home energy rating process.  

 

102   ACCREDITATION CRITERIA  

 

102.1  Minimum Standards for Home Energy Rating Provider Accreditation 

An accredited Home Energy Rating Provider is responsible for insuring that all of the ratings 

issued by the Provider comply with all of the criteria by which the Provider was accredited. 
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 Home Energy Rating Providers shall be accredited in accordance with the Accreditation 

Process specified in Chapter 9 of these Standards.  A Home Energy Rating Provider must 

specifically meet the following minimum standards for Accreditation. 

 

102.1.1   A written Quality Assurance Process that conforms to Chapter 9 of these 

Standards and any specific QA requirements for other Provider categories that may apply 

to a particular organization. 

 

102.1.1.1   Have a QA Designee that oversees the Providerôs compliance with Chapter 

9 of these Standards and any specific QA requirements for other Provider categories 

that may apply to a particular organization. 

 

102.1.2   Rater Certification Standards.  Certification and recertification of energy raters 

shall be made by Home Energy Rating Providers, which shall include the following 

provisions: 

 

102.1.2.1   A Home Energy Rating Provider shall provide documentation that their 

Raters meet the Rater certification provisions contained in Chapter Two of these 

standards. 

 

102.1.2.2   Performance evaluation of ability to perform accurate ratings.   

 

102.1.2.2.1  In order for a Rater Candidate to be certified as a Home Energy Rater, 

they must satisfactorily complete two (2) supervised ratings as part of Rater training 

and a minimum of three (3) probationary ratings within twelve (12) months of 

successfully passing the National Core Rater Test.  A maximum of one (1) of the 

three probationary ratings may be completed as a projected rating from plans, with 

the remaining two (2) being confirmed ratings. 

 

102.1.2.2.2   For certified Home Energy Raters who are new to a Rating Provider, as 

part of Rating Providerôs due diligence process, it is a recommended best practice 

that Providers require a minimum of three (3) probationary ratings with the new 

Rater to confirm their skills as a Rater. 

 

 

102.1.2.3    Professional Development for Raters.  Raters shall complete one of the 

below three options: 

 

102.1.2.3.1   Complete 18 hours of professional development every three years.  The 

18 hours shall include completion of 18 hours of refresher course(s) offered by a 

RESNET Accredited Training Provider. 

 

102.1.2.3.1.1   Course(s) shall be approved by the RESNET Training and 

Education Committee annually; 

 

102.1.2.3.1.2   The Training and Education Committee shall identify areas of 

Importance; 
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102.1.2.3.1.3   Instructor shall be required to pass an exam. 

 

OR 

 

102.1.2.3.2   Documentation of 18 hours of attendance at a RESNET Conference in 

three (3) years would fulfill this requirement. 

 

OR 

 

102.1.2.3.3   Pass the Rater Test every three years. 

 

102.1.2.4   Rater Testing.  All certified Raters must take the national home energy rater 

test administered by RESNET by January 1, 2008. 

 

102.1.2.5   Recertification of Raters no less than every three years. 

 

102.1.2.6   Rater Agreements. As a condition of Rater certification, each Provider shall 

ensure that a certified Rater who has met the requirements of Chapter 2, Rater Training 

Requirements, has entered into a written agreement with the Provider to provide home 

energy rating, field verification, and diagnostic services in compliance with these 

standards. A copy of the Rater written agreement shall be provided to RESNET with 

the Providerôs accreditation application and within 60 days of making changes to the 

agreement.  The written agreement shall at a minimum require Raters to: 

 

102.1.2.6.1   Provide home energy rating and field verification services in 

compliance with these standards; 

 

102.1.2.6.2   Provide accurate and fair ratings, field verification and diagnostic 

testing; 

 

102.1.2.6.3   Comply with the RESNET Code of Ethics. The ñRESNET Code of 

Ethicsò is posted on the RESNET website.  The Code of Ethics shall be attached to 

the written agreement. An unexecuted copy of the written agreement shall be 

provided to RESNET with a Home Energy Rating Provider accreditation application 

and within 60 days of making changes to the agreement. 

 

102.1.3   A Home Energy Rating Provider shall provide documentation with its 

accreditation application that the energy rating software used to produce energy ratings is 

properly licensed. 

 

102.1.4   Minimum Standards for Home Energy Rating Providerôs Operation Policies and 

Procedures must be written and provide for the following: 

 

102.1.4.1   Ratings from plans.  If the home energy rating Providerôs program provides 

for ratings by from plans, the rating be labeled as from plans. Such ratings may be used 

to demonstrate energy code compliance or programmatic qualification but must be 

confirmed through a field inspection upon completion of construction. 
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102.1.4.2   Field inspection of all homes. 

 

102.1.4.3   Blower Door Test completed on all homes claiming credit for reduced air 

infiltration. 

 

102.1.4.4   Duct testing completed on all homes claiming credit for reduced air 

distribution system leakage. 

 

102.1.4.5   When applicable, improvement analysis given to home owner. 

 

102.1.4.5.1   Recommended improvements with the cost basis supplied for each 

recommendation by the home energy rating software program, home energy rating 

Provider or the Rater receiving quotes. 

 

102.1.4.5.2   Estimated energy and cost savings of improvements based upon 

assumptions contained in the home energy rating Provider program. 

 

102.1.4.6   Written conflict of interest provisions that prohibits undisclosed conflicts of 

interest but allows waiver with advanced disclosure.  Theò Home Energy Rating 

Standard Disclosureò form adopted by the RESNET Board of Directors shall be 

completed for each home that receives a home energy rating and shall be provided to 

the rating client and made available to the home owner/buyer.  Each form shall include, 

at a minimum, the name of the community/subdivision, city, and state where the home 

is located.  Each form shall accurately reflect the proper disclosure for the home that it 

is rated (i.e. it should, reflect the Raterôs involvement with the home at the time the 

final rating is issued.  For the purpose of completing this disclosure, ñRaterôs 

employerò includes any affiliate entities.  Recognizing that a number of different 

relationships may occur between the Rater or the Raterôs employer and the rating client 

and/or homeowner and/or the marketplace in general, the rating Provider shall ensure 

that all disclosures are adequately addressed by the Providerôs QUALITY assurance 

plan, in accordance with the relevant QUALITY assurance provisions of the standards. 

 

102.1.4.7   Written Rater discipline procedures that includes progressive discipline 

involving Probation - Suspension ï Termination. 

 

102.1.4.7.2   Rating/Tax Credit Verification Recordkeeping.  Providers and/or their 

certified Raters shall maintain records for each rating/tax credit verification. 

 

102.1.4.7.2.1   The QUALITY assurance record for each home shall contain at a 

minimum the electronic copy of the building file. 

 

102.1.4.7.2.2   The record for each rating/tax credit verification shall be 

maintained for a minimum of three years. 

 

102.1.4.8   Rater Registry.  The Provider shall maintain a registry of all of its certified 

Raters.  The Provider will also keep on file the names and contact information for all, 

including company name, mailing address, voice phone number, fax number, and email 
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address. Upon request, the Provider shall provide to RESNET its registry of certified 

Raters. 

 

102.1.4.9   Complaint Response System.   Each Provider shall have a system for 

receiving complaints. The Provider shall respond to and resolve complaints related to 

ratings and field verification and diagnostic testing services and reports. Providers shall 

ensure that Raters inform purchasers and recipients of ratings and field verifications 

about the complaint system. Each Provider shall retain records of complaints received 

and responses to complaints for a minimum of three years after the date of the 

complaint. 

 

102.1.4.10   All Home Energy Rating Providers shall maintain an electronic database 

of information for each home rated or verified for the tax credit. The minimum content 

of the database is: 

 

102.1.4.10.1   A unique file reference with ID number; 

 

102.1.4.10.2   Date of on-site inspection; 

 

102.1.4.10.3   Raters name; 

 

102.1.4.10.4   Tool name and version; 

 

102.1.4.10.5   Identification of climate data used for the rating; 

 

102.1.4.10.6   Type of rating, either projected or confirmed; 

 

102.1.4.10.7   Use of rating: 

 

102.1.4.10.7.1   Time of sale rating; 

 

102.1.4.10.7.2   Pre-home improvement rating; 

 

102.1.4.10.7.3   Post home improvement rating; or 

 

102.1.4.10.7.4   Information only rating; 

 

102.1.4.10.8   Address of Rated Home; 

 

102.1.4.10.9   Home type; 

 

102.1.4.10.10   Floor area of conditioned space; 

 

102.1.4.10.11   Fuel types used by building heating, cooling and water heating 

systems; 

 

102.1.4.10.12   Minimum rated feature energy efficiency data used to determine the 

rating; 
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102.1.4.10.13   In the four categories of heating, cooling, water heating and all other 

uses, the: 

 

102.1.4.10.13.1   Estimated annual purchased energy consumption in total; 

 

102.1.4.10.13.2   Estimated annual purchased energy consumption by fuel; 

 

102.1.4.10.13.3   Estimated annual energy costs in total; and 

 

102.1.4.10.13.4   Estimated annual energy cost by fuel. 

 

102.1.4.10.14   Estimated total annual energy cost for all uses;  

 

102.1.4.10.15   Rating score of the Rated Home on 0-100 points scale and 1-5+ stars 

category; 

 

102.1.4.10.16   To the extent allowed by state statute, all HERS Providers shall for 

10% or for 500 of the homes rated annually, whichever is less, maintain a database 

of the following: 

 

102.1.4.10.16.1   Homeowners authorization for the release of consumption 

information by utility companies; 

 

102.1.4.10.16.2   Climate data site used for energy estimation; 

 

102.1.4.10.16.3   Any energy efficiency improvements made to the home and 

date of completion. 

 

102.1.4.11    Site data collection manual.  All HERS Providers shall provide Raters 

with a manual containing procedures for the on-site collection of data that are at a 

minimum shall include the on-site inspection procedures for minimum rated features 

for new and existing homes provided in appendix A. 

 

103   RATING SOFTWARE  

 

103.1   For the purposes of conducting Home Energy Ratings, as defined in these Standards, 

Providers shall be required to use the most current version of one of the RESNET approved 

rating software programs contained in the ñNational Registry of Accredited Rating Software 

Programsò posted on the RESNET website. 

 

103.2   Rating Software Changes.  Should changes that affect the calculated results of the 

home energy rating occur in the engineering algorithms of a RESNET approved home energy 

rating software program, Providers shall be required to do the following: 

 

103.2.1   Transition period.  On announcement of a new software version release, 

Providers have a maximum of 60 days to begin all new ratings with the new version. 
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103.2.2   This requirement only applies to changes mandated by the technical standard or 

otherwise affecting the calculations of the rating score or projected energy savings. 

 

103.2.3   Persistence.  Once a projected rating has been made on a property, the version of 

the rating software that was used initially may be used for the final rating on that property.  

Providers, at their option, may update to the latest software version for in-process ratings. 

 

 

104   RATIN GS PROVIDED FOR THIRD -PARTY ENERGY EFFICIENCY 

PROGRAMS 

 

104.1   See Appendix B for definition of Third Party Energy Efficiency Program (EEP) 

 

104.2   When working with EEPôs, Home Energy Raters may be required to perform tests, 

inspections, verifications and reporting that require skills related to energy efficiency not 

specific to Home Energy Ratings as defined in these Standards and/or are required to become 

a Certified Home Energy Rater.  However, it is the responsibility of Certified Home Energy 

Raters to perform all of the stipulated tests, inspections, verifications and reporting related to 

energy efficiency required by the EEP when agreeing to work with their program, including 

proper completion of any and all checklists, certificates, or other documentation.  Where a 

Rater does not possess the proper skill or knowledge of a particular test, inspection, 

verification or reporting requirement, they shall be responsible for obtaining sufficient 

training from the EEP, or trainer approved by the EEP, to properly fulfill the requirement.  

An exception may be made in cases where portions of an EEPôs testing, inspection, 

verification or reporting process are completed by another company or individual who holds 

the required training or certifications. 

 

104.3   See Section 906 for QA Requirements for EEPôs 
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Chapter Two 

RESNET Standards 
 

200   RESNET NATIONAL STANDARD FOR RATER TRAINING AND 

CERTIFICATION  

 

201   GENERAL PROVISIONS 

 

201.1  Purpose 

The provisions of this document are intended to establish national Rater training and 

certification standards which an accredited home energy rating Provider shall follow in 

certifying home energy Raters.  This enhances the goal of producing nationally uniform 

energy efficiency ratings for residential buildings. 

 

201.1.1   Relationship to other Standards.  These standards are a companion document to 

the ñNational Accreditation Procedures for Home Energy Rating Systemsò as 

promulgated and maintained by the National Association of State Energy Officials 

(NASEO) and the Residential Energy Services Network (RESNET) and the ñNational 

Home Energy Rating Technical Guidelinesò as promulgated and maintained by NASEO.  

Both guidelines are recognized by the mortgage industry. 

 

201.1.2   Relationship to State Law.  These standards specifically recognize the authority 

of each state that has a state law which requires certification or licensing of home energy 

rating Providers.  To the extent that such state laws differ from these standards, state law 

shall govern. 

 

201.2  Scope   

These standards apply to the training and certification of energy Raters who will be accepted 

by nationally accredited home energy rating Providers.  An energy rating identifies the 

energy features and estimates the energy performance of a home and does not identify 

structural or health and safety problems of a home. 

 

202   DEFINITIONS AND ACRONYMS  

 

See Appendix B. 

 

 

203   TRAINING AND EDUCATION  COMMITTEE  

 

203.1  RESNET Training and Education Committee 

 

203.1.1  Committee membership.  The Training and Education Committee shall be chaired 

by a member of the RESNET Board of Directors.  The Chair shall be approved by the 

RESNET Board.  Nominations of Committee members shall be made by the Chair to the 

RESNET Board for approval. 
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203.1.2  Responsibilities.  The RESNET Training and Education Committee shall review and 

approve the following: 

 

203.1.2..1  Core competency examination questions; 

 

203.1.2..2  Time limits for the core examination; 

 

203.1.2..3  Passing scores for the core examination; and 

 

203.1.2..4  Annual accreditation fee. 

 

204   ACCREDITED TRAINING PROVIDERS  

 

204.1  Requirements for Accredited Home Energy Training Providers 

 

204.1.1  Duties and Responsibilities.  In order to maintain their accreditation in good 

standing, all Training Providers shall fully discharge the following duties and 

responsibilities.  Failure to properly discharge all of these duties and responsibilities shall 

constitute grounds for disciplinary action in accordance with Section 212 of this Standard. 

 

204.1.1.1  Hold the national core competency questions of the national test administered by 

RESNET in the strictest confidence.   

 

204.1.1.2  Maintain a record, for a period of three years, of all training materials and trainee 

data, including: 

 

204.1.1.2.1  Historical records of all training schedules and curricula, 

 

204.1.1.2.2  Historical records of all training attendance records, 

 

204.1.1.2.3  Historical records of all examinations and individual examination results, 

 

204.1.1.2.4  Historical records of all certifications issued to any individuals, 

 

204.1.1.2.5  Copies of the most up-to-date instructor presentation materials, training 

manuals, user manuals, course handouts and any other training materials use for training 

purposes, 

 

204.1.1.2.6  Copies of all current policies, standards, guidelines and procedures in use by 

the Training Provider. 

 

204.1.1.3  Maintain acceptable accounting practices, suitable to satisfy the requirements of 

independent audit procedures. 

 

204.1.1.4  Maintain up-to-date training materials and courseware and provide for adequate 

training facilities. 
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204.1.1.5  Maintain certified trainers, who have been certified by RESNET by passing the 

National Rater Trainer Competency Test, and who satisfy the minimum trainer competencies 

in accordance with Section 206.1 of this chapter. 

 

204.1.2  Privileges and rights.  All accredited Training Providers in good standing shall have 

certain privileges and rights, as follows: 

 

204.1.2.1  The privilege to display the accreditation seal of the National Accreditation Body 

on any publications, displays, presentations or marketing materials published, authorized for 

publication or otherwise issued by the Training Provider. 

 

204.1.2.2  The privilege to make and use any trademarked, copyrighted or otherwise 

restricted materials other than the national core test developed by RESNET for marketing 

Rater Training Courses or Training Providers or for recruiting Rater trainees, instructors or 

trainers. 

 

204.1.2.3  Copies of all current policies, standards, guidelines and procedures in use by the 

Training Provider.  

 

204.1.2.4  The right to present evidence, arguments and a vigorous defense in any action 

brought under these standards by any party against a Training Provider. 

 

205   HOME ENERGY RATINGS  

 

205.1  Home Energy Rating Knowledge Base and Skills Set 

 

205.1.1  The following comprise a list of knowledge base and skills are necessary for home 

energy ratings.  Training Providers shall use a certified trainer who has successfully passed 

the RESNET National Rater Training Competency Test and that their training curricula are 

sufficiently comprehensive to effectively teach these materials to prospective Home Energy 

Raters (See Section 6.1).  Prospective Home Energy Raters, to become certified, shall 

demonstrate proficiency through passing the RESNET national core test and other training 

Provider written examinations and observations. 

 

205.1.1.1  Building Energy Performance. 

 

205.1.1.1.1  Basic energy principles. 

 

205.1.1.1.1.1  Energy terminology, units and conversions. 

 

205.1.1.1.1.2  Heat transfer principles 

 

205.1.1.1.1.2.1  Conduction 

 

205.1.1.1.1.2.1.1  R-values & U-values 

 

205.1.1.1.1.2.1.2  UA concepts 
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205.1.1.1.1.2.1.3  Parallel paths 

 

205.1.1.1.1.2.2  Convection 

 

205.1.1.1.1.2.2.1  Film coefficients 

 

205.1.1.1.1.2.2.2  Buoyancy 

 

205.1.1.1.1.2.2.3  Forced air flows 

 

205.1.1.1.1.2.3  Radiation 

 

205.1.1.1.1.2.3.1  Solar (absorptance + reflectance + transmittance = 1.0) 

 

205.1.1.1.1.2.3.2  Far infrared (emittance = absorptance) 

 

205.1.1.1.1.3  Moisture Principles 

 

205.1.1.1.1.3.1  Properties 

 

205.1.1.1.1.3.1.1  Dew point 

 

205.1.1.1.1.3.1.2  Relative Humidity 

 

205.1.1.1.1.3.1.3  Evaporation & condensation 

 

205.1.1.1.1.3.2  Transport Mechanisms 

 

205.1.1.1.1.3.2.1  Rain and ground water 

 

205.1.1.1.1.3.2.2  Capillary action 

 

205.1.1.1.1.3.2.3  Air transported 

 

205.1.1.1.1.3.2.4  Vapor Diffusion  

 

205.1.1.1.1.3.2.5  Evaporation and condensation 

 

205.1.1.1.1.3.3  Impacts 

 

205.1.1.1.1.3.3.1  Indoor Air Quality (IAQ) 

 

205.1.1.1.1.3.3.2  Material and building durability 

 

205.1.1.1.1.3.3.3  Human comfort 

 

205.1.1.1.1.3.3.4  Energy use 
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205.1.1.1.1.4  Air flow in buildings 

 

205.1.1.1.1.4.1  Pressure differentials and measurement techniques 

 

205.1.1.1.1.4.2  Mechanisms and drivers 

 

205.1.1.1.1.4.3  Energy and comfort implications 

 

205.1.1.1.1.4.4  Health & safety issues 

 

205.1.1.1.2  Heating, cooling, ventilation and hot water systems 

 

205.1.1.1.2.1  System types 

 

205.1.1.1.2.1.1  Direct-fired systems 

 

205.1.1.1.2.1.2  Condensing systems 

 

205.1.1.1.2.1.3  Heat pumps and air conditioning systems 

 

205.1.1.1.2.1.3.1  Air Source 

 

205.1.1.1.2.1.3.2  Ground Source 

 

205.1.1.1.2.1.4  Hydronic systems 

 

205.1.1.1.2.1.5  Combo systems 

 

205.1.1.1.2.1.6  Ductless systems 

 

205.1.1.1.2.1.7  Solar thermal systems 

 

205.1.1.1.2.2  Efficiency 

 

205.1.1.1.2.2.1  Measures of efficiency 

 

205.1.1.1.2.2.2  Determination of efficiency (nameplate, age-based defaults, etc.) 

 

205.1.1.1.2.3  Sizing & design 

 

205.1.1.1.2.3.1  Impacts on energy use 

 

205.1.1.1.2.3.2  Impacts on humidity control 

 

205.1.1.1.2.4  Controls 

 

205.1.1.1.2.4.1  Standard thermostats 
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205.1.1.1.2.4.2  Programmable thermostats 

 

205.1.1.1.2.4.3  Multi -zone 

 

205.1.1.1.2.5  Distribution systems 

 

205.1.1.1.2.5.1  Duct types 

 

205.1.1.1.2.5.2  Restricted returns 

 

205.1.1.1.2.5.2.1  Closed interior doors 

 

205.1.1.1.2.5.2.2  Return ducts and grills 

 

205.1.1.1.2.5.3  Leakage 

 

205.1.1.1.2.6  Fresh air ventilation 

 

205.1.1.1.2.6.1  Supply, exhaust and balanced flow systems 

 

205.1.1.1.2.6.2  Heat exchange systems 

 

205.1.1.1.2.6.3  Energy/enthalpy exchange systems 

 

205.1.1.1.2.6.4  Exchanger efficiency, fan power and duty cycle characteristics 

 

205.1.1.1.2.7  Renewable energy systems 

 

205.1.1.1.2.7.1  Active and passive space heating systems 

 

205.1.1.1.2.7.2  Solar hot water systems 

 

205.1.1.1.2.7.3  Photovoltaic systems 

 

205.1.1.1.2.7.4  Wind generation 

 

205.1.1.1.3  Diagnostic testing procedures 

 

205.1.1.1.3.1  Building air tightness 

 

205.1.1.1.3.1.1  Multipoint pressure testing 

 

205.1.1.1.3.1.2   

 

205.1.1.1.3.2  Air distribution system air tightness 

 

205.1.1.1.3.2.1  Pressure pan threshold tests 
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205.1.1.1.3.2.2  Duct air leakage measurements 

 

205.1.1.1.3.2.2.1  cfm25_total 

 

205.1.1.1.3.2.2.2  cfm25 out 

 

205.1.1.1.3.2.3  Pressure measurements 

 

205.1.1.1.3.2.3.1  Operational (by home and its equipment) 

 

205.1.1.1.3.2.3.2  Imposed (by blower door, etc.) 

 

205.1.1.1.3.2.4  Air heat and moisture measurements 

 

205.1.1.1.3.2.4.1  Airflows 

 

205.1.1.1.3.2.4.2  Temperatures 

 

205.1.1.1.3.2.4.3  Relative humidity 

 

205.1.2  Identifying minimum rated features as defined in the National Home Energy Rating 

Technical Guidelines: 

 

205.1.2.1  Identify basic home construction types; ramifications of these for energy usage.  

 

205.1.2.2  Produce a scaled and dimensioned sketch of a home.  

 

205.1.2.3  Identification of insulation defects and ability to account for them in energy 

analysis tool inputs.   

 

205.1.2.4  Identify and document the features of the rated home in accordance with the 

requirements of Section B.5. and Appendix A of the National Home Energy Rating 

Technical Guidelines. 

 

205.1.2.5  Identifying potential building problems 

 

205.1.2.5.1  Health and safety concerns 

 

205.1.2.5.2  Building durability issues 

 

205.1.2.5.3  Potential comfort problems 

 

205.1.2.5.4  Possible elevated energy use 

 

205.1.2.6  Rating Procedures 

 

205.1.2.6.1  Understanding construction documents 
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205.1.2.6.1.1   Building drawings 

 

205.1.2.6.1.2  Specifications 

 

205.1.2.6.2  Field data collection (including photo documentation) 

 

205.1.2.6.2.1  Physical measurements 

 

205.1.2.6.2.1.1  Completing scaled sketches 

 

205.1.2.6.2.1.2  Measuring building dimensions 

 

205.1.2.6.2.1.3  Determining building orientations 

 

205.1.2.6.2.1.4  Measuring window overhang lengths and heights 

 

205.1.2.6.2.1.5  Determining roof slopes, gable heights, etc. 

 

205.1.2.6.2.1.6  Calculating gross and net areas and volumes. 

 

205.1.2.6.2.2  Energy feature documentation 

 

205.1.2.6.2.2.1  Energy Analysis (Software) tool data requirements 

 

205.1.2.6.2.2.2  Developing and using field inspection forms 

 

205.1.2.6.2.2.3  Organizing data entry procedures 

 

205.1.2.6.2.3  Characterizing envelope features 

 

205.1.2.6.2.3.1  Determining wall types 

 

205.1.2.6.2.3.2  Determining window and door types and characteristics 

 

205.1.2.6.2.3.3  Determining envelope insulation types, thickness, thermal 

characteristics and weighted average thermal values 

 

205.1.2.6.2.3.4  Determining duct system characteristics (duct types, insulation value, 

location with respect to the thermal and air barrier) 

 

205.1.2.6.2.4  Equipment efficiencies determination 

 

205.1.2.6.2.4.1  Nameplate data 

 

205.1.2.6.2.4.2  ARI and GAMA guides 

 

205.1.2.6.2.4.3  Age-based defaults 
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205.1.2.6.2.4.4  In situ measurements 

 

205.1.2.6.2.5  Performance testing 

 

205.1.2.6.2.5.1  Envelope leakage 

 

205.1.2.6.2.5.2  Air distribution system leakage 

 

205.1.2.6.3  Local climate impacts 

 

205.1.2.6.3.1  Major US climate zones 

 

205.1.2.6.3.2  97.5% and 2.5% design conditions 

 

205.1.2.6.3.3  Cooling and heating design trade-offs 

 

205.1.2.6.4  Utility prices 

 

205.1.2.6.4.1  Revenue-based pricing 

 

205.1.2.6.4.2  Reliable sources 

 

205.1.2.6.5  Reports 

 

205.1.2.6.5.1  Minimum reporting requirements 

 

205.1.2.6.5.2  Improvement analysis 

 

205.1.2.6.5.3  Projected and confirmed ratings 

 

205.1.2.7  Operating Procedures and Office Administration 

 

205.1.2.7.1  National guidelines and standards 

 

205.1.2.7.1.1  Accreditation Procedures 

 

205.1.2.7.1.2  Technical Guidelines 

 

205.1.2.7.1.3  Training & Certification Standards 

 

205.1.2.7.2  Understanding the Reference home and rating method 

 

205.1.2.7.2.1  Reference Home as defined in B.2 of the National Home Energy Rating 

Technical Guidelines (ñTwinò home concept):  ñThe reference home is the geometric 

twin of the rated home, configured to a standard set of thermal performance 

characteristics, from which the energy budget, that is the basis for comparison, is 

derived.ò 
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205.1.2.7.2.2  HERS Score computation using the Normalized Modified Loads Rating 

Method 

 

205.1.2.7.3  Uses of a Rating 

 

205.1.2.7.3.1  Builder assistance 

 

205.1.2.7.3.1.1  Cost effective building design assistance 

 

205.1.2.7.3.1.2  Quality assurance assistance 

 

205.1.2.7.3.1.3  Marketing 

 

205.1.2.7.3.2  Program qualifications 

 

205.1.2.7.3.2.1  EPA ENERGY STAR® 

 

205.1.2.7.3.2.2  Utility  

 

205.1.2.7.3.2.3  Other 

 

205.1.2.7.3.3  Financing advantages 

 

205.1.2.7.3.3.1  Energy Efficient Mortgages (EEM) 

 

205.1.2.7.3.3.2  Energy Improvement Mortgages (EIM) 

 

205.1.2.7.3.4  Energy Code compliance 

 

205.1.2.7.3.5  Added appraisal value 

 

205.1.2.7.3.6  Consumer education 

 

205.1.2.7.4  Understanding real estate, financing and economic terminology 

 

205.1.2.7.5  Dealing with clients 

 

205.1.2.7.5.1  Understanding the business aspects of being a energy Rater 

 

205.1.2.7.5.2  Cultivating builder, banker and real estate partners. 

 

205.1.2.7.5.3  Knowing who the customer is. 

 

205.1.2.7.5.4  Providing excellent service. 

 

205.1.2.7.6  Ethics and disclosure 
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205.2  Rating Field Inspector Knowledge and Skills Set 

 

205.2.1  The following comprise a list of knowledge base and skills necessary to be certified 

as a Rating Field Inspector: 

 

205.2.1.1  Completion of Rating Field Inspector training by a RESNET accredited Rater 

Training Provider. 

 

205.2.1.2  A rating Field Inspector candidate has the option of challenging the classroom 

training by passing the RESNET National Rating Field Inspector Test.   

 

205.2.1.3  A Rating Field Inspector shall pass the National Field Inspector Test administered 

by RESNET.  A candidate who passes the test must still comply with the training field 

testing requirement. 

 

205.2.1.4 Upon passing the RESNET National Rating Field Inspector Test, the Rating Field 

Inspection candidate shall complete five probationary inspections, including basic 

performance tests under the direct supervision of a certified rater who has accurately 

completed twenty five (25) confirmed ratings. The raterôs Quality Assurance Designeeshall 

certify that the rater has completed ratings on 25 houses and the files do not have substantial 

errors detected through quality assurance review process. 

 

205.3  Senior Certified Rater Knowledge and Skills Set 

 

205.3.1  The following comprise a list of knowledge base and skills necessary to be certified 

as a Senior Certified Rater: 

 

205.3.1.1  Experience as a certified energy Rater for a period of at least one year. 

 

205.3.1.2  Documentation having accurately completed ratings and performance tests of a 

minimum of 25 homes. 

 

205.3.1.3  Certification in a minimum of two Rater Specialty Certifications. 

 

205.3.1.4  Demonstrate the ability to complete a rating and all required performance testing, 

without the use of any reference material, in the presence of a Rater trainer or Quality 

Assurance Designee. 

 

205.3.1.5  Passing the National Senior Rater Test administered by RESNET. 

 

205.3.2  A National Senior Rater must also publicly demonstrate before a jury of 5, approved 

by the Technical Committee and composed of at least 3 of his/her peers and at least one 

Certified Trainer and at least one Quality Assurance Designee, that he or she is competent in 

all areas by passing an oral exam, designed to determine if the National Senior Rater 

candidate can successfully diagnose and discuss in detail the building science phenomena 

that underlie a complex home energy rating case study, approved by the Training and 

Certification Committee. 
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205.4  Rater Specialty Certification 

 

205.4.1  RESNET will formally recognize Ratersô optional specialty certification(s) by 

independent programs in closely related fields of building performance, above and beyond 

RESNETôs Rater certification.  In order to be recognized by RESNET the program must 

submit an application developed by the RESNET Training and Education Committee.  The 

RESNET Training and Education Committee will select programs based upon the following 

criteria: 

 

205.4.1.1  The organization offering the certification shall have a credible reputation. 

 

205.4.1.2  The training and certification is conducted by competent and qualified instructors 

in the prescribed field of instruction. 

 

205.4.1.3  The organization offering the certification shall have a credible training and testing 

process as part of their certification. 

 

205.4.1.4  The organization shall have clear, effective, and documented independent quality 

assurance procedures. 

 

205.4.1.5  The organization shall have a clear, effective and documented discipline process. 

 

 

206   MINIMUM COMPETENCIES  

 

206.1  Mi nimum Rater Train er Competencies 

 

206.1.1  A Rater Training Provider shall maintain certified trainers  demonstrating the 

following skills: 

 

206.1.1.1  Mastery of the Home Energy Rating System knowledge base and skills set given 

by Section 205.1 of this chapter.  The certified trainers shall demonstrate these skills by 

passing the RESNET National Rater Training Competency Test. 

 

206.1.1.2  Ability to communicate effectively with adults in a training setting. This shall be 

demonstrated through completion of, at a minimum, a sixteen (16) hour RESNET approved 

adult education program.  

 

206.1.1.2.1 Rater trainers that are currently certified have three (3) years from the 

effective date of this amendment to complete this training requirement. 

 

206.1.1.3   Understanding of the purposes and benefits of home energy ratings and ability to 

communicate these to students. 

206.1.1.4   Understanding the basics of energy efficient mortgages, energy improvements 

mortgages and related products and ability to communicate these to students. 

 

206.1.2   Minimum Rater Competencies.  A Certified Rater shall pass examinations 

comprising, at a minimum, the national core test administered by RESNET and complete a 
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minimum of two ratings in the presence of a trainer.  This examination may either follow 

training or it may be taken as a challenge examination.  Specifically, a Certified Rater shall 

demonstrate the following skills: 

 

206.1.2.1  Ability to accurately gather from building drawings and specification or from field 

inspections and product specification and nameplate information and/or determine through 

field performance testing all input data required by home energy rating software to produce 

accurate and fair home energy ratings in accordance with the National Home Energy Rating 

Technical Guidelines. 

 

206.1.2.2   Understanding of the purposes and benefits of home energy ratings and ability to 

communicate these to potential customers. 

 

206.1.2.3   Understanding the basics of energy efficient mortgages, energy improvement 

mortgages and related products and ability to communicate these to potential customers. 

 

207   CERTIFIED TRAINING  

 

207.1  Minimum C ertified Training Requirements 

 

207.1.1   The curriculum shall be designed to ensure that the Rater trainee is proficient as a 

Home Energy Rater as defined by Section 206.1.2, Minimum Rater Competencies, as given 

above. 

 

207.1.2   Successful completion of Rater training requires that the Rater trainee pass a written 

examination comprising, at a minimum, the RESNET National Core Competency Test 

administered by RESNET and complete a minimum of two ratings in the presence of a 

trainer. 

 

207.1.3   Rater certification by an Accredited Rating Provider shall be achieved within 1 year 

of successful completion of Rater training or training certification shall be null and void. 

 

208   EXAMINATIONS  

 

208.1  Certified Rater Trainer  

 

208.1.1   Written examination.  Examinations may be given at completion of classroom 

training or may be given in the form of a ñchallengeò exam to individuals who have not 

undergone classroom training. 

 

208.1.1.1   National core competency test.  RESNET shall directly administer the National 

Rater Training Competency Test to prospective Rater trainers seeking certification.  The 

Rater training Provider seeking accreditation shall submit the names of certified Rater 

trainers it intends to use; and RESNET will verify whether they have passed the RESNET 

National Rater Training Competency Test. 

 

208.1.1.1.1   RESNET National Rater Training Competency Test. 
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208.1.1.1.2   Overseen by a proctor.  A proctor is an individual designated by RESNET to 

oversee the written National Rater Training Competency examination. 

 

208.1.1.1.3   Time limited 

 

208.1.2   Rater Candidates. 

 

208.1.2.1   Written examination.  Examinations may be given at completion of classroom 

training or may be given in the form of a ñchallengeò exam to individuals who have not 

undergone classroom training. 

 

208.1.2.1.1   RESNET National Rater Training Competency Test 

 

208.1.2.1.2   Open book (& student notes) 

 

208.1.2.1.3   Overseen by a proctor.  A proctor is an individual designated by the 

Accredited Training Provider to oversee the written examination.  

 

208.1.2.1.4   Time limited 

 

209   PROFESSIONAL DEVELOPMENT  FOR RATER TRAINER S  

 

209.1  Rater Trainers annually shall complete a two hour RESNET roundtable on current 

information and complete one of the following activities: 

 

209.1.1 Document 12 hours of attendance at the RESNET Conference or 

 

209.1.2 Complete 12 hours of RESNET approved CEUôs, or 

 

209.1.3 Instruct a minimum of ten (10) rater certification classes.  

 

209.2 A person that is both a Rater Trainer and Quality Assurance Designee shall have to 

complete both the two hour RESNET roundtable for a Rater Trainer and the two hour 

roundtable for Quality Assurance Designees (see Section 904.7.3). Rater Trainers and QA 

Designees selecting the conference or CEU option need only comply with the 12 hour 

requirement one time, i.e. 12 hours is not required for each position. 

 

210   PROVIDER ACCREDITATION CRITERIA  

 

210.1  Minimum Standards for Rater Training Provider Accreditation  

Rater Training Providers shall be accredited in accordance with the Accreditation Process 

specified in Chapter 9 of these Standards.  A Rating Training Provider must specifically meet 

the following minimum standards for Accreditation:  

 

210.1.1.1   Application Procedure. 

 

210.1.1.1.1   Applicants shall demonstrate that their training meets the criteria established 

through this Standard.  Documentation shall include: 
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210.1.1.1.1.1   Training curriculum 

 

210.1.1.1.1.2   Training materials and manuals 

 

210.1.1.1.1.3   Examination materials 

 

210.1.1.1.1.4   Facilities description 

 

210.1.1.1.1.5   Organization description 

 

210.1.1.1.1.6   Principals and staff qualifications (detailed resumes) 

 

211   RECIPROCITY  

 

211.1  Nationally accredited Home Energy Rating Providers shall accept certified training 

provided by an accredited Training Provider as meeting the core competencies for a Home 

Energy Rater.  Accredited Home Energy Rating Providers may add additional training 

requirements needed to address their specific program, climate, software or administrative 

requirements. 
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Chapter Three 

RESNET Standards 

 
300 NATIONAL ENERGY RATING TECHNICAL STANDARDS  

 
301 GENERAL PROVISIONS  

 

301.1  Purpose   

The provisions of this document are intended to establish national residential energy rating 

Standards, consistent with the provisions of the Energy Policy Act of 1992, which any 

provider of home energy ratings may follow to produce uniform energy ratings for residential 

buildings. 

 

301.1.1 Relationship to Other Standards.  This Chapter is a companion Chapter to the 

ñNational Accreditation Procedures for Home Energy Rating Systemsò(Chapter 1 of this 

Standard) and ñNational Rater Training and Certifying Standard (Chapter 2 of this Standard), 

as promulgated and maintained by the Residential Energy Services Network (RESNET) and 

recognized by the mortgage industry. 

 

301.1.2 Relationship to State Law.  These Standards specifically recognize the authority 

of each state that has a state law or regulation requiring certification, or licensing of home 

energy rating systems.  To the extent that such state laws or regulations differ from these 

Standards, state law or regulation shall govern. 

 

301.2  Scope 

 

301.2.1    Application of Standards 

These Standards apply to existing or proposed, site-constructed or manufactured, single- and 

multi-family residential buildings three stories or less in height excepting hotels and motels. 

 

302 DEFINITIONS AND ACRONYMS  

 

See Appendix B. 

 

 

303 TECHNICAL REQUIREMENTS  

 

303.1  Rating Procedures  

 

303.1.1   To determine the energy rating of a home, all HERS providers shallï 

 

303.1.1.1   If rating an existing home, visit the home to collect the data needed to calculate 

the rating; 
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303.1.1.2   If rating a new, to-be-built home, follow the procedures set forth in Section 303.7 

and 303.8 of these Standards to collect the data needed to calculate the rating; 

 

303.1.1.3   Use the collected data to estimate the annual purchased energy consumption for 

heating, cooling and water heating, lighting and appliances for both the Rated Home and the 

Reference Home as defined in Section 303.4 of these Standards. 

 

303.1.1.4   If the energy efficiency rating is conducted to evaluate proposed energy 

conserving improvements to the home, calculate additional estimates of annual purchased 

energy consumption with the home reconfigured to include those improvements sufficient to 

consider interactions among improvement options. 

 

303.1.1.5   If the Rated Home includes On-site Power Production (OPP), then OPP shall be 

calculated as the gross electric power produced minus the Equivalent Electric Power of any 

purchased fuels used to produce the electric power.  The HERS Reference Home shall not 

include On-site Power Production. 

 

For example, assume 1000 kWh (3413 kBtu or 3.413 MBtu) of gross electrical power is 

produced using 60 therms (6 MBtu) of natural gas to operate a high-efficiency fuel cell 

system.  Using these assumptions, OPP = 3.413 MBtu - (6 MBtu * 0.4) = 1.0 MBtu. 

 

303.1.2   Estimates completed by all HERS providers under Sections 303.1.1.3, 303.1.1.4 and 

303.1.1.5 of this Standard must beï 

 

303.1.2.1   Based on the minimum rated features set forth in Section 303.8 of these 

Standards. 

 

303.1.2.2   Conducted using the standard operating assumptions established in Section 303.5 

of these Standards. 

 

303.1.2.3   Conducted using rating tool that has been certified for accuracy under Chapter 1, 

Section 102.2 of these Standards (ñNational Accreditation Procedures for Home Energy 

Rating Systemsò). 

 

303.1.3   All HERS providers shall compare the estimates provided under Section 303.1.1 of 

this Standard to determine the energy rating of the home and, if applicable, the energy rating 

of the home with proposed conservation measures and On-site Power Production installed. 

 

303.2  Rating Determination  

 

303.2.1   HERS Index.  The rating Index shall be a numerical integer value that is based on a 

linear scale constructed such that the HERS Reference Home has an Index value of 100 and a 

home that uses no net purchased energy has an Index value of 0 (zero). Each integer value on 

the scale shall represent a 1% change in the total energy use of the Rated home relative to the 

total energy use of the Reference home.  Except in states or territories whose laws or 

regulations require a specific alternative method, which shall control, equations 1 and 2 shall 

be used in a 2 step process to calculate the HERS Index for the Rated Home, as follows: 
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Step (1) Calculate the individual normalized Modified End Use Loads (nMEUL) for heating, 

cooling, and hot water using equation 1: 

 

nMEUL = REUL * (nEC_x / EC_r)  (Eq. 1) 

 

where: 

nMEUL = normalized Modified End Use Loads (for heating, cooling, or hot water) as 

computed using accredited simulation tools. 

REUL = Reference Home End Use Loads (for heating, cooling or hot water) as 

computed using accredited simulation tools. 

nEC_x =  normalized Energy Consumption for Rated Homeôs end uses (for heating, 

including auxiliary electric consumption, cooling or hot water) as computed 

using accredited simulation tools. 

EC_r = estimated Energy Consumption for Reference Homeôs end uses (for heating, 

including auxiliary electric consumption, cooling or hot water) as computed 

using accredited simulation tools. 

and where: 

nEC_x = (a* EEC_x ï b)*(EC_x * EC_r * DSE_r) / (EEC_x * REUL) 

 

where: 

EC_x = estimated Energy Consumption for the Rated Homeôs end uses (for heating, 

including auxiliary electric consumption, cooling or hot water) as computed 

using accredited simulation tools. 

EEC_x = Equipment Efficiency Coefficient for the Rated Homeôs equipment, such that 

EEC_x equals the energy consumption per unit load in like units as the load, and 

as derived from the Manufacturerôs Equipment Performance Rating (MEPR) 

such that EEC_x equals 1.0 / MEPR for AFUE, COP or EF ratings, or such that 

EEC_x equals 3.413 / MEPR for HSPF, EER or SEER ratings. 

 DSE_r = REUL/EC_r * EEC_r  

For simplified system performance methods, DSE_r equals 0.80 for heating 

and cooling systems and 1.00 for hot water systems [see Table 303.4.1(1)]. 

However, for detailed modeling of heating and cooling systems, DSE_r may 

be less than 0.80 as a result of part load performance degradation, coil air flow 

degradation, improper system charge and auxiliary resistance heating for heat 

pumps.  Except as otherwise provided by these Standards, where detailed 

systems modeling is employed, it must be applied equally to both the 

Reference and the Rated Homes. 

EEC_r = Equipment Efficiency Coefficient for the Reference Homeôs equipment, such 

that EEC_r equals the energy consumption per unit load in like units as the load, 

and as derived from the Manufacturerôs Equipment Performance Rating (MEPR) 

such that EEC_r equals 1.0 / MEPR for AFUE, COP or EF ratings, or such that 

EEC_r equals 3.413 / MEPR for HSPF, EER or SEER ratings and where the 

coefficients óaô and óbô are as defined by Table 303.2.2 below: 
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Table 303.2.2.  Coefficients óaô and óbô 

Fuel type and End Use a   b 

Electric space heating 2.2561 0 

Fossil fuel* space heating 1.0943 0.4030 

Biomass space heating 0.8850 0.4047 

Electric air conditioning 3.8090 0 

Electric water heating 0.9200 0 

Fossil fuel* water heating 1.1877 1.0130 

*Such as natural gas, LP, fuel oil 

 

Step (2) Determine the HERS Index using equation 2: 

   

HERS Index = PEfrac * (TnML / TRL) * 100 (Eq. 2) 

 

where: 

TnML =  nMEULHEAT + nMEULCOOL + nMEULHW  + EULLA (MBtu/yr). 

   TRL =  REULHEAT + REULCOOL + REULHW + REULLA (MBtu/yr).  

 

and where: 

 EULLA =  Rated Home end use loads for lighting, appliances and MELs as defined by 

Section 303.4.1.7.2, converted to MBtu/yr, where MBtu/yr = (kWh/yr)/293 or 

(therms/yr)/10, as appropriate. 

REULLA =  Reference Home end use loads for lighting, appliances and MELs as defined 

by Section 303.4.1.7.1, converted to MBtu/yr, where MBtu/yr = (kWh/yr)/293 

or (therms/yr)/10, as appropriate. 

and where: 

PEfrac = (TEU - OPP) / TEU 

TEU =  Total energy use of the Rated Home including all rated and non-rated energy 

features where all fossil fuel site energy uses are converted to Equivalent 

Electric Energy by multiplying them by the Reference Electricity Production 

Efficiency of 40% 

  OPP = On-site Power Production as defined by Section 303.1.1.5 

 

303.3  Rating Report  

 

303.3.1 The Rated Home will be given a star rating between one and five-plus stars, 

determined by the numerical HERS Index and the corresponding number of stars 

depicted in Table 303.3.1: 
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TABLE 303.3.1.  HERS Index, Star and Efficiency Scales for Rated Homes 

HERS Index Range Stars Relative Energy Use  

(with respect to Reference Home) 

=<500 and >401 

=<400and >301 

=<300and >251 

=<250 and >201 

=<200 and >151 

=<150 and >101 

=<100 and >91 

=<90 and >86 

=<85 and >71 

=<70 and >=0 

ē 

ē+ 

ēē 

ēē+ 

ēēē 

ēēē+ 

ēēēē 

ēēēē+ 

ēēēēē 

ēēēēē+ 

=<500% and >401% 

=<400% and >301% 

=<300% and >251% 

=<250% and >201% 

=<200% and >151% 

=<150% and >1% 

=<0% and >-9% 

=<-10% and >-14% 

=<-15% and >-29% 

=<-30% and >=-100% 

 

303.3.2   For each rating conducted under this part, a report shall be prepared containing, at a 

minimum, the following information: 

 

303.3.2.1   The numerical rating Index determined in accordance with Section 303.2.1 of 

these Standards; 

 

303.3.2.2   The star rating determined in accordance with Section 303.3.1 of these Standards, 

except that all plus (+) ratings other than 5+ are optional; 

 

303.3.2.3   The estimated annual purchased energy consumption for space heating, space 

cooling, domestic hot water, and all other energy use, and the total of these four estimates; 

 

303.3.2.4   The estimated annual energy cost for space heating, space cooling, domestic hot 

water, and all other energy use, and the total of these four estimates; 

 

303.3.2.5   The unique physical location (full street address or recorded real property 

identifier) of the Rated home; 

 

303.3.2.6   The name of the individual conducting the rating; 

 

303.3.2.7   The date the rating was conducted; 

 

303.3.2.8   The rating tool (including version number) used to calculate the rating; and 

 

303.3.2.9   The following statement in no less than 8 point font, ñThe Home Energy Rating 

Standard Disclosure for this home is available from the rating provider.ò  At a minimum, this 

will include the Rating Providerôs mailing address and phone number. 

 

303.3.3   If ratings are conducted to evaluate energy saving improvements to the home, the 

following requirements will apply in addition to the information set forth under Section 

303.3.2 of this Standard. 
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303.3.3.1   The annual energy cost savings for the Rated home shall be estimated by 

comparing the projected annual energy cost of the Rated home to the projected annual energy 

use cost of a reference home.  For new homes in which the results will be used to apply for 

an Energy Efficient Mortgage (EEM), the most recent HERS reference home shall be the 

baseline, except when an alternative reference home is specified by the lender or program 

underwriter.  For existing homes in which the results will be used to apply for an Energy 

Improvement Mortgage (EIM) the unimproved home shall be used as the baseline. For 

savings calculations unrelated to EEMôs or EIMôs, the user may select any reference home as 

the baseline.   

 

303.3.3.2  The estimated monthly energy cost savings for the Rated home shall be equal to 

the annual energy cost savings divided by 12. 

 

303.3.3.3   The Energy Value for the Rated home (e.g., present value of the energy cost 

savings) shall be calculated as follows: 

 

303.3.3.3.1   For Fannie Mae energy efficient mortgages the present value factor shall be 

calculated as: 

pvf  = [1- (1 + r)
-n

] / r 

 

where: 

 

pvf  = present value factor 

r = prevailing mortgage rate (i.e., Assumed Rate) 

n = weighted life of the measures (23 years) 

 

To determine the Energy Value for the Rated home, the present value factor (pvf) shall be 

multiplied by the annual energy cost savings. 

 

303.3.3.3.2   For Fannie Mae energy efficient mortgage products, the prevailing mortgage 

rate (i.e., Assumed Rate) shall be provided by RESNET annually from the information 

provided by Fannie Mae. 

 

303.3.3.3.3   A weighted lifetime of 23 years shall be used in determining the present 

value factor for the energy cost savings. 

 

303.3.3.4   For FHA and Freddie Mac energy mortgages, the present worth of energy savings 

shall be calculated by taking the net annual energy savings (the annual energy savings minus 

the annual maintenance costs) times the present value factor developed by the U.S. 

Department of Housing and Urban Development.  The present value factor is contained in 

the ñHUD Mortgage Letter 93-13ò, as posted on RESNETôs web site at 

http://www.natresnet.org/resources/lender/lhandbook/hud_93-13.htm. 

 

303.3.3.5      Each rating report shall include: 

 

303.3.3.5.1 The estimated monthly energy cost savings for the Rated home; 

 

303.3.3.5.2 The Energy Value for the Rated Home; 

http://www.natresnet.org/resources/lender/lhandbook/hud_93-13.htm
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303.3.3.5.3 For FHA and Freddie Mac energy mortgages, the present worth of energy 

savings; 

 

303.3.3.5.4 The weighted lifetime of the measures that was used to determine the 

present value factor; 

 

303.3.3.5.5 The prevailing mortgage rate (i.e. Assumed Rate) that was used to 

determine the present value factor; 

 

303.3.3.5.6 The utility rates that were used to determine the estimated annual energy 

cost savings.  The following units shall apply, as applicable to the fuel 

type(s) used by the Rated home: $ per kWh for electricity, $ per therm for 

natural gas, and $ per gallon for fuel oil; 

 

303.3.3.5.7 The reference home from which annual energy cost savings were 

calculated (e.g., 1993 MEC, 2006 IECC, 2006 HERS); 

 

303.3.3.5.8 A reference to the methodology used to calculate the values on the report.  

Specifically, the report shall reference ñSection 303.3.3 of RESNETôs 

2006 Mortgage Industry National Homes Energy Rating Systems 

Standardsò. 

 

3.3.4   If a Projected Rating conducted under Section 303.7.1 of these Standards, the Rating 

shall be prominently identified as a ñProjected Rating.ò 

 

303.3.5   For each rating conducted under these Standards, the following items are to be 

prominently displayed on all reports and labels: 

 

303.3.5.1   Date of the rating; 

 

303.3.5.2   Annual estimated energy costs for heating, cooling, water heating and all other 

uses; 

 

303.3.5.3   Rating Index and; 

 

303.3.5.4   Star rating; 

 

303.3.5.5   At the request of the person for whom the rating is being conducted, as an 

alternative to reporting the rating Index and star rating, any home achieving a rating Index as 

defined by EPA Energy Star Homes guidelines, be labeled an ENERGY STAR® Home. 

 

303.4  HERS Reference Home and Rated Home Configuration 

 

303.4.1   Calculation Procedure 

 

303.4.1.1   General.  Except as specified by this Section, the HERS Reference Home and 

Rated Home shall be configured and analyzed using identical methods and techniques. 



  

Chapter Three RESNET Standards, 2006 3-8 

 

303.4.1.2   Residence Specifications.  The HERS Reference Home and Rated Home shall be 

configured and analyzed as specified by Table 303.4.1(1). 

 

Table 303.4.1(1)  Specifications for the HERS Reference and Rated Homes 

Building Component HERS Reference Home Rated Home 

Above-grade walls: Type:  wood frame 

Gross area:  same as Rated Home  

U-Factor:  from Table 303.4.1(2) 

Solar absorptance = 0.75 

Emittance = 0.90 

Same as Rated Home 

Same as Rated Home 

Same as Rated Home 

Same as Rated Home 

Same as Rated Home 

Conditioned Basement 

walls: 

 

Type:  same as Rated Home 

Gross area:  same as Rated Home 

U-Factor:  from Table 303.4.1(2) 

with the insulation layer on the 

interior side of walls 

Same as Rated Home 

Same as Rated Home 

Same as Rated Home 

Floors over 

unconditioned spaces: 

Type:  wood frame 

Gross area:  same as Rated Home 

U-Factor:  from Table 303.4.1(2)  

Same as Rated Home 

Same as Rated Home 

Same as Rated Home 

Ceilings: Type:  wood frame 

Gross area:  same as Rated Home 

U-Factor:  from Table 303.4.1(2) 

Same as Rated Home 

Same as Rated Home 

Same as Rated Home 

Roofs: Type:  composition shingle on 

wood sheathing  

Gross area:  same as Rated Home 

Solar absorptance = 0.75 

 

 

 

 

 

 

 

Emittance = 0.90  

Same as Rated Home 

 

Same as Rated Home 

Values from Table 303.4.1.(4) 

shall be used to determine 

solar absorptance except 

where test data are provided 

for roof surface in accordance 

with ASTM methods E-903, 

C-1549, E-1918, or CRRC 

Method # 1.  

Emittance values provided by 

the roofing manufacturer in 

accordance with ASTM C-

1371 shall be used when 

available.  In cases where the 

appropriate data are not 

known, same as the Reference 

Home. 

Attics: Type:  vented with aperture = 1ft
2
 

per 300 ft
2
 ceiling area 

Same as Rated Home 

Foundations: Type:  same as Rated Home 

Gross Area:  same as Rated Home 

U-Factor / R-value:  from 

Table 303.4.1(2) 

Same as Rated Home 

Same as Rated Home 

Same as Rated Home 
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Table 303.4.1(1)  Specifications for the HERS Reference and Rated Homes 

Building Component HERS Reference Home Rated Home 

Crawlspaces:  Type:  vented with net free vent 

aperture = 1ft
2
 per 150 ft

2
 of 

crawlspace floor area. 

 

U-factor:  from Table 303.4.1(2) 

for floors over unconditioned 

spaces. 

Same as the Rated Home, but 

not less net free ventilation 

area than the Reference 

Home unless an approved 

ground cover in accordance 

with IRC 408.1 is used, in 

which case, the same net 

free ventilation area as the 

Rated Home down to a 

minimum net free vent area 

of 1ft
2
 per 1,500 ft

2
 of 

crawlspace floor area. 

Same as Rated Home 

Doors: Area:  40 ft
2
 

Orientation:  North 

U-factor:  same as fenestration 

from Table 303.4.1(2) 

Same as Rated Home 

Same as Rated Home 

Same as Rated Home 

Glazing: 
(a)

 Total area 
(b)

 =18% of conditioned 

floor area 

Orientation:  equally distributed to 

four (4) cardinal compass 

orientations (N,E,S,&W)  

U-factor:  from Table 303.4.1(2) 

SHGC:  from Table 303.4.1(2)  

Interior shade coefficient:  

Summer = 0.70 

Winter = 0.85 

External shading:  none 

Same as Rated Home 

 

Same as Rated Home 

 

 

Same as Rated Home 

Same as Rated Home 

Same as HERS Reference 

Home 
(c)

  

 

Same as Rated Home 

Skylights None Same as Rated Home 

Thermally isolated 

sunrooms 

None Same as Rated Home 

Air exchange rate Specific Leakage Area (SLA) 
(d)

 = 

0.00048 (assuming no energy 

recovery) 

For residences that are not 

tested, the same as the 

HERS Reference Home 

For residences without 

mechanical ventilation 

systems that are tested in 

accordance with ASHRAE 

Standard 119, Section 5.1, 

the measured air exchange 

rate 
(e) 

but not less than 0.35 

ach 

For residences with 

mechanical ventilation 

systems that are tested in 
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Table 303.4.1(1)  Specifications for the HERS Reference and Rated Homes 

Building Component HERS Reference Home Rated Home 

accordance with ASHRAE 

Standard 119, Section 5.1, 

the measured air exchange 

rate 
(e) 

combined with the 

mechanical ventilation 

rate,
(f)

 which shall not be 

less than 0.01 x CFA + 7.5 

x (Nbr+1) cfm 

Mechanical ventilation: None, except where a mechanical 

ventilation system is specified 

by the Rated Home, in which 

case: 

Annual vent fan energy use: 

kWh/yr = 0.03942*CFA  + 

29.565*(Nbr+1) (per dwelling 

unit) 

where:  

CFA = conditioned floor area 

Nbr = number of bedrooms 

Same as Rated Home 

 

 

 

Same as Rated Home 

Internal gains: As specified by Table 303.4.1(3) Same as HERS Reference 

Home, except as provided 

by Section 303.4.1.7.2 

Internal mass: An internal mass for furniture and 

contents of 8 pounds per square 

foot of floor area  

Same as HERS Reference 

Home, plus any additional 

mass specifically designed 

as a Thermal Storage 

Element 
(g)

 but not integral 

to the building envelope or 

structure 

Structural mass: For masonry floor slabs, 80% of 

floor area covered by R-2 carpet 

and pad, and 20% of floor 

directly exposed to room air 

For masonry basement walls, same 

as Rated Home, but with 

insulation required by Table 

303.4.1(2) located on the 

interior side of the walls  

For other walls, for ceilings, 

floors, and interior walls, wood 

frame construction 

Same as Rated Home 

 

 

 

Same as Rated Home 

 

 

 

 

Same as Rated Home 

Heating systems 
(h),(i)

 Fuel type:  same as Rated Home 

Efficiencies: 

Electric:  air source heat pump 

with prevailing federal 

Same as Rated Home 
(i) 

 

Same as Rated Home 
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Table 303.4.1(1)  Specifications for the HERS Reference and Rated Homes 

Building Component HERS Reference Home Rated Home 

minimum efficiency 

Non-electric furnaces:  natural 

gas furnace with prevailing 

federal minimum efficiency 

Non-electric boilers:  natural gas 

boiler with prevailing federal 

minimum efficiency 

Capacity:  sized in accordance 

with Section 303.5.1.4 of this 

Standard. 

 

Same as Rated Home 

 

 

Same as Rated Home 

 

 

Same as Rated Home 

Cooling systems 
(h),(k)

 Fuel type:  Electric 

Efficiency:  in accordance with 

prevailing federal minimum 

standards  

Capacity:  sized in accordance 

with Section 303.5.1.4 of this 

Standard. 

Same as Rated Home 
(k)

 

Same as Rated Home 

 

 

Same as Rated Home 

Service water heating 

systems 
(h) (m)

 

Fuel type:  same as Rated Home 

Efficiency:  in accordance with 

prevailing federal minimum 

standards 

Use (gal/day):  30*Ndu + 10*Nbr 

where Ndu = number of 

dwelling units  

Tank temperature:  120 F 

Same as Rated Home 
(m) 

Same as Rated Home 

 

 

Same as HERS Reference 

Home 

 

Same as HERS Reference 

Home 

Thermal distribution 

systems: 

A thermal distribution system 

efficiency (DSE) of 0.80 shall 

be applied to both the heating 

and cooling system efficiencies. 

 

As specified by Table 

303.4.1(4), except when 

tested in accordance with 

ASHRAE Standard 152-

2004
(n)

, and then either 

calculated through hourly 

simulation or calculated in 

accordance with ASHRAE 

Standard 152-2004 

Thermostat Type:  manual 

Temperature setpoints: cooling 

temperature set point = 78 F; 

heating temperature set 

point = 68 F 

Type: Same as Rated Home 

Temperature setpoints: same 

as the HERS Reference 

Home, except as required 

by Section 303.5.1.2 

 

Table 303.4.1(1) Notes: 

 

(a) Glazing shall be defined as sunlight-transmitting fenestration, including the area of sash, 

curbing or other framing elements, that enclose conditioned space.  Glazing includes the area 
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of sunlight-transmitting fenestration assemblies in walls bounding conditioned basements.  

For doors where the sunlight-transmitting opening is less than 50% of the door area, the 

glazing area is the sunlight transmitting opening area shall be used.  For all other doors, the 

glazing area is the rough frame opening area for the door, including the door and the frame. 

 

(b) For homes with conditioned basements and for multi-family attached homes the following 

formula shall be used to determine total window area: 

AF = 0.18 x AFL x FA  x F 

 

where: 

 

AF = Total fenestration area 

AFL = Total floor area of directly conditioned space 

FA = (Above-grade thermal boundary gross wall area) / (above-grade boundary wall area + 

0.5 x below-grade boundary wall area) 

F = 1- 0.44* (Common Wall Area) / (above-grade thermal boundary wall area + common 

wall area)  

 

and where: 

 

Thermal boundary wall is any wall that separates conditioned space from unconditioned 

space or ambient conditions 

Above-grade thermal boundary wall is any portion of a thermal boundary wall not in contact 

with soil. 

 

Below-grade boundary wall is any portion of a thermal boundary wall in soil contact 

 

Common wall is the total wall area of walls adjacent to another conditioned living unit, not 

including foundation walls. 

 

(c) For fenestrations facing within 15 degrees of due south that are directly coupled to 

thermal storage mass, the winter interior shade coefficient shall be permitted to increase to 

0.95 in the Rated Home. 

 

(d) Where Leakage Area (L) is defined in accordance with Section 5.1 of ASHRAE Standard 

119 and where SLA = L / CFA (where L and CFA are in the same units). 

Either hourly calculations using the procedures given in the 2001 ASHRAE Handbook of 

Fundamentals, Chapter 26, page 26.21, equation 40 (Sherman-Grimsrud model) or 

calculations yielding equivalent results shall be used to determine the energy loads resulting 

from air exchange. 

 

(e) Tested envelope leakage shall be determined and documented by a Certified Rater using 

the on-site inspection protocol as specified in Appendix A under ñBlower Door Test.ò  Either 

hourly calculations using the procedures given in the 2001 ASHRAE Handbook of 

Fundamentals, Chapter 26, page 26.21, equation 40 (Sherman-Grimsrud model) or 

calculations yielding equivalent results shall be used to determine the energy loads resulting 

from air exchange. 
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(f) The combined air exchange rate for infiltration and mechanical ventilation shall be 

determined in accordance with equation 43 of 2001 ASHRAE Handbook of Fundamentals 

page 26.24 in combination with theò Whole-house Ventilationò provisions of 2001 ASHRAE 

Handbook of Fundamentals, page 26.19 for intermittent mechanical ventilation. 

 

(g) Thermal storage element shall mean a component not normally part of the floors, walls, or 

ceilings that is part of a passive solar system, and that provides thermal storage such as 

enclosed water columns, rock beds, or phase change containers. A thermal storage element 

must be in the same room as fenestration that faces within 15 degrees of due south, or must 

be connected to such a room with pipes or ducts that allow the element to be actively 

charged. 

 

(h) For a Rated Home with multiple heating, cooling, or water heating systems using different 

fuel types, the applicable system capacities and fuel types shall be weighted in accordance 

with the loads distribution (as calculated by accepted engineering practice for that equipment 

and fuel type) of the subject multiple systems. For the HERS Reference Home, the prevailing 

federal minimum efficiency shall be assumed except that the efficiencies given in Table 

303.4.1(1)(a) below will be assumed when: 

 

1)  A type of device not covered by NAECA is found in the Rated Home; 

 

2)  The Rated Home is heated by electricity using a device other than an air source 

heat pump; or 

 

3)  The Rated Home does not contain one or more of the required HVAC equipment 

systems. 

 

Table 303.4.1(1)(a). Default HERS Reference Home  

Heating and Cooling Equipment Efficiencies 
(i)

 
(k)

 
(m)

 
(n)

 

Rated Home Fuel Function Reference Home Device 

Electric Heating 7.7 HSPF air source heat pump 

Non-electric warm air 

furnace or space heater 

Heating 78% AFUE gas furnace 

Non-electric boiler Heating 80% AFUE gas boiler 

Any type Cooling 13 SEER electric air conditioner 

Biomass System 
(1)

 Heating 63% Efficiency 

 

Table 303.4.1(1)(a) Notes: 

 

(1) Biomass fuel systems should not be included in ratings when they are considered 

ñsupplemental systemsò, i.e. where an automatic system, sized to meet the load of the house 

exists. Biomass systems should only be included in the rating in those situations where the 

automatic heating system is not large enough to meet the load of the house, and a biomass 

fuel system is in place to meet the balance of the load, or where there is only a biomass fuel 

system in place. In the situation where there are two systems that together meet the load, the 

biomass system shall be assigned only that part of the load that cannot be met by the 

automatic system. 
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(i) For a Rated Home without a proposed heating system, a heating system with the 

prevailing federal minimum efficiency shall be assumed for both the HERS Reference Home 

and Rated Home.  For electric heating systems, the prevailing federal minimum efficiency 

air-source heat pump shall be selected. 

 

(k) For a Rated Home without a proposed cooling system, an electric air conditioner with the 

prevailing federal minimum efficiency shall be assumed for both the HERS Reference Home 

and the Rated Home. 

 

(m) For a Rated Home with a non-storage type water heater, a 40-gallon storage-type water 

heater with the prevailing federal minimum efficiency and with the same fuel as the proposed 

water heater shall be assumed for the HERS Reference Home.  For a Rated Home without a 

proposed water heater, a 40-gallon storage-type water heater with the prevailing federal 

minimum efficiency with the same fuel as the predominant heating fuel type shall be 

assumed for both the Rated and HERS Reference Homes. 

 

(n) Tested duct leakage shall be determined and documented by a Certified Rater using the 

on-site inspection protocol as specified in Appendix A under ñAir leakage (ducts)ò. 

 

Table 303.4.1(2).  Component Heat Transfer Characteristics for HERS  

Reference Home
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1 1.20 0.40 0.035 0.082 0.064 0.360 0 

2 0.75 0.40 0.035 0.082 0.064 0.360 0 

3 0.65 0.40 0.035 0.082 0.047 0.360 0 

4 except 

Marine 
0.40 0.55 0.030 0.082 0.047 0.059 10, 2 ft. 

5 and 

Marine 4 
0.35 0.55 0.030 0.060 0.033 0.059 10, 2 ft. 

6 0.35 0.55 0.026 0.060 0.033 0.059 10, 4 ft. 

7 and 8 0.35 0.55 0.026 0.057 0.033 0.059 10, 4 ft. 
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Table 303.4.1(2).  Component Heat Transfer Characteristics for HERS  
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Notes: 

a Non-fenestration U-Factors shall be obtained from measurement, calculation, or an 

approved source. 

b. Climates zones shall be as specified by the 2004 Supplement to the International 

Energy Conservation Code. 

c. For basements where the conditioned space boundary comprises the basement walls. 

d. R-5 shall be added to the required R-value for slabs with embedded heating. 

e. Insulation shall extend downward from the top of the slab vertically to the depth 

indicated. 

 

Table 303.4.1(3).  Internal Gains for HERS Reference Homes 
(a) 

End Use / 

Component 

Sensible Gains (Btu/day) Latent Gains (Btu/day) 

a b c a b c 

Residual MELs  7.27   0.38  

Interior lighting  4,253 7.48     

Refrigerator  5,955  168    

TVs 3,861  645    

Range/Oven (elec) 
(b)

 2,228  262 248  29 

Range/Oven (gas) 
(b) 

3,934  470 1,020  122 

Clothes Dryer (elec) 
(b) 

661  188 73  21 

Clothes Dryer (gas) 
(b) 

685  194 85  24 

Dish Washer 219  87 219  87 

Clothes Washer 95  26 11  3 

Gen water use -1227  -409 1,245  415 

Occupants 
(c)

   3716   2,884 

Notes for Table 303.4.1(3) 

(a) Table values are coefficients for the following general equation:   

Gains = a + b*CFA + c*Nbr  

where CFA = Conditioned Floor Area and Nbr = Number of bedrooms. 

(b) For Rated Homes with electric appliance use (elec) values and for Rated homes with 

natural gas-fired appliance use (gas) values 

(c) Software tools shall use either the occupant gains provided above or similar 

temperature dependent values generated by the software where number of occupants 

equals the number of bedrooms and occupants are present in home 16.5 hours per 

day. 
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Table 303.4.1(4).  Default Distribution System Efficiencies for  

Inspected Systems 
(a)

 

Distribution System Configuration and Condition:  
Forced Air 

Systems 

Hydronic 

Systems 
(b)

 

Distribution system components located in 

unconditioned space 0.80 0.95 

Distribution systems entirely located in conditioned 

space 
(c)

  0.88 1.00 

Proposed ñreduced leakageò with entire air distribution 

system located in the conditioned space 
(d)

 

0.96  

Proposed ñreduced leakageò air distribution system 

with components located in the unconditioned space
(d)

  

0.88  

ñDuctlessò systems 
(e)

 1.00  

 

Table 303.4.1(4) Notes: 

 

(a) Default values given by this table are for distribution systems as rated, which meet 

minimum IECC 2000 requirements for duct system insulation. 
 

(b) Hydronic Systems shall mean those systems that distribute heating and cooling energy 

directly to individual spaces using liquids pumped through closed loop piping and that do not 

depend on ducted, forced air flows to maintain space temperatures. 
 

(c) Entire system in conditioned space shall mean that no component of the distribution 

system, including the air handler unit or boiler, is located outside of the conditioned space 

boundary. 
 

(d) Proposed ñreduced leakageò shall mean substantially leak free to be leakage of not greater 

than 3 cfm to outdoors per 100 square feet of conditioned floor area and not greater than 9 

cfm total air leakage per 100 square feet of conditioned floor area at a pressure differential of 

25 Pascal across the entire system, including the manufacturerôs air handler enclosure. Total 

air leakage of not greater than 3 cfm per 100 square feet of conditioned floor area at a 

pressure difference of 25 Pascal across the entire system, including the manufacturerôs air 

handler enclosure, shall be deemed to meet this requirement without measurement of air 

leakage to outdoors. This rated condition shall be specified as the required performance in 

the construction documents and requires confirmation through field-testing of installed 

systems as documented by a Certified Rater. 
 

(e) Ductless systems may have forced airflow across a coil but shall not have any ducted 

airflows external to the manufacturerôs air handler enclosure. 

 

Table 303.4.1(5). 

Default Solar Absorptance for Various Roofing Surfaces 

Roof Materials Absorptance 

White Composition Shingles 0.80 

White Tile (including concrete) 0.60 

White Metal 0.50 
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Default Solar Absorptance for Various Roofing Surfaces 

All others 0.92 

 

303.4.1.3   All enclosure elements shall use framing fractions that are consistent with and 

representative of reality.  Default enclosure framing fractions are provided by Table 

303.4.1.3. 

  

Table 303.4.1.3.  Default Framing Fractions for Enclosure Elements 

Enclosure Element 

Frame Default 

Spacing Frame Fraction 

(in o.c.) (% area) 

Walls (standard):   

@16" o.c. 16 23% 

@24" o.c. 24 20% 

Walls (advanced):   

@16" o.c. 16 19% 

@24" o.c. 24 16% 

Structural.Insulated.Panels 48 10% 

Floors (standard):   

@16" o.c. 16 13% 

@24" o.c. 24 10% 

Floors (advanced):   

@16" o.c. 16 11% 

@24" o.c. 24   8% 

Ceilings (standard trusses):  

@16" o.c. 16 14% 

@24" o.c. 24 11% 

Ceilings (advanced trusses ï "raised heel"):   

@16" o.c. 16 10% 

@24" o.c. 24   7% 

Ceilings (conventional framing):   

@16" o.c. 16 13% 

@24" o.c. 24   9% 

 

303.4.1.4   Insulation Inspections:  All enclosure elements for the Rated Home shall have 

their insulation assessed in accordance with this Standard.  Installed cavity insulation shall be 

rated as Grade I, II, or III in accordance with the on-site inspection procedures of Appendix 

A. 

 

303.4.1.4.1   The HERS Reference Home enclosure elements shall be modeled assuming 

Grade I insulation.  Default values for Rated Home insulation that is not inspected 

according to the procedures of Appendix A shall be in accordance with the requirements 

of Grade III as given in Section 303.4.1.4.2 and shall be recorded as ñnot inspectedò in the 

rating information. 

 

Exceptions: 
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(a) Modular and manufactured housing using IPIA (In-Plant Inspection Agent) inspections 

may be substituted for the HERS inspection. However, housing manufacturer shall include 

RESNET insulation inspection details and requirements in their ñDAPIAò (Design Approval 

Primary Inspection Agency) packages submitted to HUD which are used by IPIAôs for their 

factory inspections. 

 

(b) Structural Insulated Panels (SIPôs), Insulated Concrete Forms (ICFôs), and other similar 

insulated manufactured assemblies. Note that manufacturerôs claims of ñequivalentò R-values 

based on reduced air leakage or other secondary effects may not be used; only the thermal 

resistance values for the actual materials as found in ASHRAE Fundamentals may be used. 

 

(c) A RESNET-approved, third-party audited installer certification program may be 

substituted under the conditions specified in the RESNET approval process. 

 

303.4.1.4.2  Insulation Assessment:  Insulated surfaces categorized as ñGrade Iò shall be 

modeled such that the insulation R-value within the cavity is considered at its measured 

(for loose fill) or labeled value, including other adjustments such as compression, and 

cavity fill versus continuous, for the insulated surface area (not including framing or other 

structural materials which shall be accounted for separately). Insulated surfaces 

categorized as "Grade II" shall be modeled such that there is no insulation R-value for 2% 

of the insulated surface area and its measured or labeled value, including other 

adjustments such as compression and cavity fill versus continuous, for the remainder of 

the insulated surface area (not including framing or other structural materials). Insulated 

surfaces categorized as "Grade III" shall be modeled such that there is no insulation R-

value for 5% of the insulated surface area and its measured or labeled value, including 

other adjustments such as compression and cavity fill versus continuous, for the remainder 

of the insulated surface area (not including framing or other structural materials). Other 

building materials, including framing, sheathing, and air films shall be assigned aged or 

settled -values according to ASHRAE Fundamentals.  In addition, the following accepted 

conventions shall be used in modeling Rated Home insulation enclosures: 

 

303.4.1.4.2.1 Insulation that does not cover framing members shall not be modeled as if 

it covers the framing. Insulated surfaces that have continuous insulation (i.e. rigid foam, 

fibrous batts, loose fill, or sprayed insulation) covering the framing members shall be 

assessed and modeled according to Section 303.4.1.4 and combined with the cavity 

insulation, framing and other materials to determine the overall assembly R-value. 

 

303.4.1.4.2.2 Compression: for modeling purposes, the base R-value of fibrous 

insulation that is compressed to less than its full rated thickness in a completely enclosed 

cavity shall be assessed according to the manufacturer's documentation; in the absence of 

such documentation, use R-value correction factor (CF) for Compressed Batt or Blanket 

from Manual J, 8th edition Table A5-1, Section 7-d. 

 

303.4.1.4.2.3 Where large areas of insulation that is missing, or has a different R-value 

from the rest of an assembly exist, these areas shall be modeled with the appropriate R-

value and assembly description separately from the rest of the assembly. Insulation R-

values may not be averaged according to coverage area. For example, if 50 square feet of 

a wall area has no cavity fill insulation at all, that 50 square feet shall be recorded as a 
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separate building component with no cavity insulation, but with the existing structural 

components. 

 

303.4.1.4.2.4 Steel framing in insulated assemblies: calculations for the overall thermal 

properties of steel-framed walls, ceilings and floors shall be based on the ñThermal 

Design Guide for Exterior Walls, Publication RG-9405, American Iron and Steel 

Institute; the ñZone Methodò from 2001 ASHRAE Handbook of Fundamentals (P 25.10-

11); or equivalent. 

 

303.4.1.5   Renewable energy systems, using solar, wind or other renewable energy sources, 

which offset the energy consumption requirements of the Rated Home, shall not be included 

in the Reference Home. 

 

303.4.1.6   For non-electric warm furnaces and non-electric boilers, the values in Table 

303.4.1.5 shall be used for auxiliary electric (Eae) in the Reference Home. 

 

Table 303.4.1.5 

System Type EAE 

Oil boiler 330 

Gas boiler 170 

Oil furnace 439 + 5.5*Capacity (kBtu/h) 

Gas furnace 149 + 10.3*Capacity (kBtu/h) 

 

303.4.1.7   Lighting, Appliances and Miscellaneous Electric Loads (MELs) 

 

303.4.1.7.1  HERS Reference Home.  Lighting, appliance and miscellaneous electric 

loads in the HERS Reference Home shall be determined in accordance with the values 

provided in Table 303.4.1.7.1(1) and Table 303.4.1.7.1(2), as appropriate, and equation 3: 

 

kWh (or therms) per year = a + b*CFA + c*Nbr (Eq. 3) 

where: 

óaô, óbô, and ócô are values provided in Table 303.4.1.7.1(1) and Table 

303.4.1.7.1(2) 

CFA = conditioned floor area 

Nbr = number of bedrooms 

 

 

303.4.1.7.1.1  Electric Reference Homes.  Where the Rated Home has  electric 

appliances, the HERS Reference Home lighting, appliance and miscellaneous loads 

shall be determined in accordance with the values given in Tables 303.4.1.7.1(1). 
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Table 303.4.1.7.1(1).  Lighting, Appliance and Miscellaneous  

Electric Loads (kWh/yr) in electric HERS Reference Homes 

End Use  

Component
(a)

 

Equation Coefficients 

a b c 

Residual MELs  0.91  

Interior lighting  455 0.80  

Exterior lighting 100 0.05  

Refrigerator  637  18 

Televisions 413  69 

Range/Oven 331  39 

Clothes Dryer 524  149 

Dish Washer 78  31 

Clothes Washer 38  10 

Table 303.4.1.7.1(1) Notes: 

(a)  For homes with garages, an additional 100 kWh per 

year shall be added to the HERS Reference home for 

garage lighting. 

 

303.4.1.7.1.2  Reference Homes with Natural Gas Appliances.  Where the Rated 

Home is equipped with natural gas cooking or clothes drying appliances, the Reference 

Home cooking and clothes drying loads defined above in Table 303.4.1.7(1) shall be 

replaced by the natural gas and electric appliance loads provided below in Table 

303.4.1.7(2), as applicable. 

 

Table 303.4.1.7(2).  Natural Gas Appliance Loads (therms/yr)  

for HERS Reference Homes with gas appliances 

End Use  

Component
(a)

 

Equation Coefficients 

a b c 

Range/Oven (therms) 22.6  2.7 

Range/Oven (kWh) 22.6  2.7 

Clothes Dryer (therms) 18.8  5.3 

Clothes Dryer (kWh) 41  11.7 

Table 303.4.1.7(2) Notes: 

(a) Both the natural gas and the electric 

components shall be included in determining 

the HERS Reference Home annual energy 

use for the above appliances. 

 

303.4.1.7.1.3  Garage Lighting.   Where the Rated Home includes an enclosed garage, 

100 kWh/yr shall be added to the energy use of the Reference Home to account for 

garage lighting. 
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303.4.1.7.1.4  Mechanical Ventilation.  Where mechanical ventilation is provided in 

the Rated home, REULLA shall be modified for the Reference Home by adding 

[0.03942*CFA + 29.565*(Nbr+1)] kWh/yr for ventilation fan operation, converted to 

MBtu/yr, where MBtu/yr = (kWh/yr)/293. 

 

303.4.1.7.1.5  Ceiling Fans.  Where ceiling fans are included in the Rated Home they 

shall also be included in the Reference Home in accordance with the provisions of 

Section 303.4.1.7.2.11 of this Standard. 

 

303.4.1.7.2  Rated Homes.  For Rated homes, the following procedures shall be used to 

determine lighting, appliance and residual miscellaneous electric load energy 

consumption. 

 

303.4.1.7.2.1   Residual MELs.  Residual miscellaneous electric loads in the Rated 

Home shall be the same as in the HERS Reference Home and shall be calculated as 

0.91*CFA, where CFA is the conditioned floor area. 

 

303.4.1.7.2.2  Interior Lighting.  Interior lighting in the Rated home is calculated 

using equation 5: 

 

kWh/yr = 0.8*[(4 - 3*qFFIL)/3.7]*(445 + 0.8*CFA) + 0.2*(455 + 0.8*CFA) (Eq. 5) 

where: 

CFA = Conditioned floor area 

qFFIL  = the ratio of the Qualifying interior Light Fixtures to all interior light 

fixtures in Qualifying interior Light Fixture Locations. 

 

For rating purposes, the Rated Home shall not have qFFIL less than 0.10 (10%).   

 

(Informative Note:  When qFFIL = 0.10 (10%), the above equation reduces to the 

standard interior lighting equation of:  kWh/yr = 455 + 0.8*CFA.)   

 

For the purpose of adjusting the annual interior lighting energy consumption for 

calculating the rating, EULLA shall be adjusted by DEULIL, which shall be calculated as 

the annual interior lighting energy use derived by the procedures in this section minus 

the annual interior lighting energy use derived for the HERS Reference Home in 

Section 303.4.1.7.1, converted to MBtu/yr, where MBtu/yr = (kWh/yr)/293.   

 

For Interior lighting, internal gains in the Rated home shall be modified by 100% of the 

interior lighting DEULIL converted to Btu/day as follows: DEULIL * 10
6
 / 365. 

 

303.4.1.7.2.3  Exterior Lighting.  Exterior lighting in the Rated home shall be 

determined using equation 6: 

 

kWh/yr = (100 + 0.05*CFA)*(1-FFEL) + 0.25*(100 + 0 .05*CFA)*FFEL (Eq. 6) 

where 

CFA = Conditioned floor area 

FFEL = Fraction of exterior fixtures that are Qualifying Light Fixtures 
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For the purpose of adjusting the annual exterior lighting energy consumption for 

calculating the rating, EULLA shall be adjusted by DEULEL, which shall be calculated as 

the annual exterior lighting energy use derived by the procedures in this section minus 

the annual exterior lighting energy use derived for the HERS Reference Home in 

Section 303.4.1.7.1, converted to MBtu/yr, where MBtu/yr = (kWh/yr)/293.   

 

Internal gains in the Rated Home shall not be modified as a result of reductions in 

exterior lighting energy use. 

 

303.4.1.7.2.4  Garage Lighting.   For Rated homes with garages, garage lighting in the 

Rated home shall be determined using equation 7: 

 

kWh = 100*(1-FFGL) + 25*FFGL (Eq. 7) 

where: 

FFGL = Fraction of garage fixtures that are Qualifying Light Fixtures 

 

For the purpose of adjusting the annual garage lighting energy consumption for 

calculating the rating, EULLA shall be adjusted by DEULGL, which shall be calculated 

as the annual garage lighting energy use derived by the procedures in this section minus 

the annual garage lighting energy use derived for the HERS Reference Home in Section 

303.4.1.7.1 (i.e. 100 kWh/yr), converted to MBtu/yr, where MBtu/yr = (kWh/yr)/293.   

 

Internal gains in the Rated Home shall not be modified as a result of reductions in 

garage lighting energy use. 

 

303.4.1.7.2.5  Refrigerators.  Refrigerator energy use for the Rated Home shall be 

determined from either Refrigerator Energy Guide Labels or from age-based defaults 

provided in Table 303.4.1.7.2.5(1). 

 

Table 303.4.1.7.2.5(1) Age-based Refrigerator Defaults 

Refrigerator/Freezer Type Annual kWh Equation 

Single-door refrigerator only (13.5*AV + 299)*VR 

Single-door refrigerator/freezer (13.5*AV + 299)*VR 

Refrigerator with top freezer (16.0*AV + 355)*VR 

    with TDI (17.6*AV + 391)*VR 

Refrigerator with side-by-side freezer (11.8*AV + 501)*VR 

    with TDI (16.3*AV + 527)*VR 

Refrigerator with bottom freezer (16.6*AV + 367)*VR 

Upright freezer only manual defrost (10.3*AV + 264)*VR 

Upright freezer only auto defrost (14.0*AV + 391)*VR 

Chest freezer only (11.0*AV + 160)*VR 

where: 

AV = Adjusted Volume = (refrigerator compartment volume)  

+ 1.63*(freezer compartment volume) 

TDI = Through the door ice 

VR = Vintage Ratio from Table 303.4.1.7.2.5(2) 



  

Chapter Three RESNET Standards, 2006 3-23 

Table 303.4.1.7.2.5(2) Age-based Vintage Ratios 

Refrigerator Vintage Vintage Ratio 

1972 or before 2.50 

1980 1.82 

1984 1.64 

1988 1.39 

1990 1.30 

1993  1.00 

2001 forward 0.77 

 

For the purposes of determining adjusted volume (AV), the following defaults may be 

used: 

Table 303.4.1.7.2.5(3) Default Adjusted Volume Equations 

Model Type Default Equation 

Single door refrigerator only AV = 1.00 * nominal volume 

Single door refrigerator/freezer AV = 1.01 * nominal volume 

Bottom Freezer AV = 1.19 * nominal volume 

Top Freezer AV = 1.16 * nominal volume 

Side by Side AV = 1.24 * nominal volume 

Freezer only AV = 1.73 * nominal volume 

 

For the purpose of adjusting the annual refrigerator energy consumption for calculating 

the rating, EULLA shall be adjusted by DEULFRIG, which shall be calculated as the 

annual refrigerator energy use derived by the procedures in this section minus the 

annual refrigerator energy use derived for the HERS Reference Home in Section 

303.4.1.7.1, converted to MBtu/yr, where MBtu/yr = (kWh/yr)/293.   

 

For refrigerator energy use, internal gains in the Rated home shall be modified by 100% 

of the refrigerator DEULFRIG converted to Btu/day as follows: DEULFRIG * 10
6
 / 365.  

Internal gains shall not be modified for refrigerators located in unconditioned spaces 

(e.g. unconditioned garages, etc.) 

 

303.4.1.7.2.6  Televisions.  Television energy use in the Rated Home shall be the same 

as television energy use in the HERS Reference Home and shall be calculated as 

TVkWh/yr = 413 + 69*Nbr, where Nbr is the number of bedrooms in the Rated Home. 

 

303.4.1.7.2.7  Range/Oven.  Range/Oven (cooking) energy use for the Rated Home 

shall be determined as follows: 

 

1)   For electric cooking: 

      kWh/yr = BEF * OEF * (331 + 39*Nbr) (Eq. 12a) 

2)   For natural gas cooking: 

      Therms/yr = OEF*(22.6 + 2.7*Nbr) (Eq. 12b) 

  plus: 

      kWh/yr = 22.6 + 2.7*Nbr (Eq. 12c) 

where: 

BEF= Burner Energy Factor = 0.91 for induction ranges and 1.0 otherwise. 
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OEF = Oven Energy Factor = 0.95 for convection types and 1.0 otherwise 

Nbr = Number of bedrooms 

 

For the purpose of adjusting the annual Range/Oven energy consumption for 

calculating the rating, EULLA shall be adjusted by DEULRO, which shall be calculated 

as the annual Range/Oven energy use derived by the procedures in this section minus 

the annual Range/Oven energy use derived for the HERS Reference Home in Section 

303.4.1.7.1, converted to MBtu/yr, where MBtu/yr = (kWh/yr) / 293 or (therms/yr) / 10, 

whichever is applicable.   

 

For Range/Oven energy use, internal gains in the Rated Home shall be modified by 

80% of the Range/Oven DEULRO converted to Btu/day as follows: DEULRO * 10
6
 / 365.  

Of this total amount, internal gains shall be apportioned as follows, depending on fuel 

type: 

a) For electric Range/Ovens, 90% sensible internal gains and 10% latent internal 

gains 

b) For gas Range/Ovens, 80% sensible internal gains and 20% latent internal gains. 

 

303.4.1.7.2.8  Clothes Dryers.  Clothes Dryer energy use for the Rated Home shall be 

determined by the following equation. 

 

kWh/yr = 12.5*(164+46.5*Nbr)*FU/EFdry*(CAPw/MEF  

- LER/392)/(0.2184*(CAPw*4.08+0.24)) (Eq. 13) 

where: 

Nbr = Number of bedrooms in home 

FU = Field Utilization factor =1.18 for timer controls or 1.04 for moisture 

sensing 

EFdry = Efficiency Factor of clothes dryer (lbs dry clothes/kWh) from the CEC 

database 
1
 or use following electric clothes dryer default:  3.01  

CAPw = Capacity of clothes washer (ft
3
) from the manufacturerôs data or the 

CEC database or the EPA Energy Star website 
2
 or use default of 

2.874 ft
3
 

MEF
3
 = Modified Energy Factor of clothes washer from Energy Guide Label  

or use default of 0.817 

LER
37

 = Labeled Energy Rating of clothes washer (kWh/yr) from Energy Guide 

Label  

or use default of 704 

 

For natural gas clothes dryers the following equations shall be used: 

 

Therms/yr = (result of Eq. 13)*3412*(1-0.07)*(3.01/EFdry-g)/100000 (Eq. 13a) 

kWh/yr = (result of Eq. 13)*0.07*(3.01/EFdry-g) (Eq. 13b) 

 

                                                 
1
  http://www.energy.ca.gov/appliances/database/excel_based_files/  

2
  http://www.energystar.gov/index.cfm?c=clotheswash.pr_clothes_washers 

3
 This value must be determined from the energy rating for clothes washer as it determines the amount of 

moisture remaining in the clothes after the washer cycle is completed. 

http://www.energy.ca.gov/appliances/database/excel_based_files/
http://www.energystar.gov/index.cfm?c=clotheswash.pr_clothes_washers
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where: 

EFdry-g = Efficiency Factor for gas clothes dryer from the CEC database
1
 or 

use the following gas clothes dryer default: 2.67. 

 

For the purpose of adjusting the annual Clothes Dryer energy consumption for 

calculating the rating, EULLA shall be adjusted by DEULCD, which shall be calculated 

as the annual Clothes Dryer energy use derived by the procedures in this section minus 

the annual Clothes Dryer energy use derived for the HERS Reference Home in Section 

303.4.1.7.1, converted to MBtu/yr, where MBtu/yr = (kWh/yr) / 293 or (therms/yr) / 10, 

whichever is applicable.   

 

For Clothes Dryer energy use, total internal gains in the Rated Home shall be modified 

by 15% of the Cloths Dryer DEULCD converted to Btu/day as follows: DEULCD * 10
6
 / 

365. Of this total amount, 90% shall be apportioned to sensible internal gains and 10% 

to latent internal gains. Internal gains shall not be modified for Clothes Dryers located 

in unconditioned spaces (e.g. unconditioned garages, etc.) 

 

303.4.1.7.2.9  Dishwashers.  Dishwasher energy use for the Rated Home shall be 

determined using the following equation. 

 

kWh/yr = [(86.3 + 47.73/EF)/215]*dWcpy (Eq. 14a) 

where: 

EF = Labeled dishwasher energy factor  

or  

EF = 215/(labeled kWh/year)  

dWcpy = (88.4 + 34.9*Nbr)*12/dWcap 

where: 

dWcap = Dishwasher place setting capacity; Default = 12 settings for 

standard sized dishwashers and 8 place settings for compact 

dishwashers 

 

And the change (ȹ) in daily hot water use (GPD ï gallons per day) for dishwashers 

shall be calculated as follows:
4
 

 

ȹGPDDW = [(88.4+34.9*Nbr)*8.16 - (88.4+34.9*Nbr) 

*12/dWcap*(4.6415*(1/EF) - 1.9295)]/365 (Eq. 14b) 

 

For the purpose of adjusting the annual Dishwasher energy consumption for calculating 

the rating, EULLA shall be adjusted by DEULDW, which shall be calculated as the 

annual Dishwasher energy use derived by the procedures in this section minus the 

annual Clothes Dishwasher energy use derived for the HERS Reference Home in 

Section 303.4.1.7.1, converted to MBtu/yr, where MBtu/yr = (kWh/yr) / 293 or 

(therms/yr) / 10, whichever is applicable.   

 

                                                 
4
  http://www1.eere.energy.gov/buildings/appliance_standards/residential/docs/lcc_dishwasher.xls  

http://www1.eere.energy.gov/buildings/appliance_standards/residential/docs/lcc_dishwasher.xls
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For the purpose of adjusting the daily hot water use for calculating the rating, the daily 

hot water use change shall be óȹGPDDWô as calculated above. 

 

For Dishwasher energy use, total internal gains in the Rated Home shall be modified by 

60% of the Dishwasher DEULDW converted to Btu/day as follows: DEULDW * 10
6
 / 

365. Of this total amount, 50% shall be apportioned to sensible internal gains and 50% 

to latent internal gains. 

 

303.4.1.7.2.10 Clothes Washers.  Clothes Washer annual energy use and daily hot 

water use for the Rated Home shall be determined as follows. 

 

Annual energy use shall be calculated using the following equation: 

 

kWh/yr = ((LER/392)-((LER*($/kWh) -AGC)/(21.9825*($/kWh) 

- ($/therm))/392)*21.9825)*ACY (Eq. 15a) 

where: 

LER = Label Energy Rating (kWh/yr) from Energy Guide Label 

$/kWh = Electric Rate from Energy Guide Label 

AGC = Annual Gas Cost from Energy Guide Label 

$/therm = Gas Rate from Energy Guide Label 

ACY = Adjusted Cycles per Year 

and where:  

ACY = NCY * ((3.0*2.08+1.59)/(CAPw*2.08+1.59)) 

where:  

NCY = (3.0/2.847) * (164 + Nbr*45.6) 

CAPw = washer capacity in cubic feet from the manufacturerôs data or 

the CEC database
5
  or the EPA Energy Star website 

6
 or use 

default of 2.874 ft
3
 

 

And daily hot water use shall be calculated as follows: 

 

DHWgpd = 120.5* therms/cyc * ACY / 365 (Eq. 15b) 

where: 

therms/cyc = (LER * $/kWh - AGC) / (21.9825 * $/kWh - $/therm) / 392 

 

For the purpose of adjusting the annual Clothes Washer energy consumption for 

calculating the rating, EULLA shall be adjusted by DEULCW, which shall be calculated 

as the annual Clothes Washer energy use derived by the procedures in this section 

minus the annual Clothes Washer energy use derived for the HERS Reference Home in 

Section 303.4.1.7.1, converted to MBtu/yr, where MBtu/yr = (kWh/yr) / 293 or 

(therms/yr) / 10, whichever is applicable. 

 

For the purpose of adjusting the daily hot water use for calculating the rating, the daily 

hot water use change shall be calculated as the daily hot water use derived by the 

                                                 
5
  http://www.energy.ca.gov/appliances/database/excel_based_files/ 

6
  http://www.energystar.gov/index.cfm?c=clotheswash.pr_clothes_washers 

http://www.energy.ca.gov/appliances/database/excel_based_files/
http://www.energystar.gov/index.cfm?c=clotheswash.pr_clothes_washers
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procedures in this section minus 7.94 gallons per day for the reference standard clothes 

washer. 

 

For Clothes Washer energy use, total internal gains in the Rated Home shall be 

modified by 30% of the Clothes Washer DEULCW converted to Btu/day as follows: 

DEULCW * 10
6
 / 365. Of this total amount, 90% shall be apportioned to sensible 

internal gains and 10% to latent internal gains. Internal gains shall not be modified for 

Clothes Washers located in unconditioned spaces (e.g. unconditioned garages, etc.) 

 

Rating and label data on clothes washer may be found at the following web sites: 

 

EPA:  www.energystar.gov/index.cfm?c=clotheswash.pr_clothes_washers 

CEC:  www.energy.ca.gov/appliances/database/excel_based_files/Clothes_Washers/ 

 

303.4.1.7.2.11   Ceiling Fans.  If ceiling fans are included in the Rated home, they shall 

also be included in the Reference home.  The number of bedrooms plus one (Nbr+1) 

ceiling fans shall be assumed in both the Reference Home and the Rated Home.  A daily 

ceiling fan operating schedule equal to 10.5 full -load hours shall be assumed in both the 

Reference Home and the Rated Home during periods when ceiling fans are operational.  

Ceiling fans shall be assumed to operate only during the cooling season, which may be 

estimated to be all months with an average temperature greater than 63 
o
F.  The cooling 

thermostat (but not the heating thermostat) shall be set up by 0.5 
o
F in both the Reference 

and Rated Home during periods when ceiling fans are assumed to operate.   

 

The Reference Home shall use number of bedrooms plus one (Nbr+1) Standard Ceiling 

Fans of 42.6 watts each.  The Rated Home shall use the Labeled Ceiling Fan Standardized 

Watts (LCFSW), also multiplied by number of bedrooms plus one (Nbr+1) fans to obtain 

total ceiling fan wattage for the Rated Home.  The Rated Home LCFSW shall be 

calculated as follows: 

 

LCFSW = (3000cfm) / (cfm/watt as labeled at medium speed) 

 

Where installed ceiling fans in the Rated Home have different values of LCFSW, the 

average LCFSW shall be used for calculating ceiling fan energy use in the Rated Home. 

 

During periods of fan operation, the fan wattage, at 100% internal gain fraction, shall be 

added to internal gains for both the Reference and Rated Homes.  In addition, annual 

ceiling fan energy use, in MBtu/yr [(kWh/yr)/293], for both the Rated and Reference 

homes shall be added to the lighting and appliance end use loads (EULLA and REULLA, as 

appropriate) as specified by Equation 2, Section 303.2.1 of this Chapter. 

 

303.4.1.7.2.12  Mechanical Ventilation System Fans.  If ventilation fans are present in 

the Rated Home, EULLA shall be adjusted by adding total annual kWh energy 

consumption of the ventilation system in the Rated Home, converted to MBtu/yr, where 

MBtu/yr = (kWh/yr) / 293.  

 

http://www.energystar.gov/index.cfm?c=clotheswash.pr_clothes_washers
http://www.energy.ca.gov/appliances/database/excel_based_files/Clothes_Washers/
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303.4.1.8   If the Rated Home includes On-site Power Production, the Purchased Energy 

Fraction for the Rated Home (see Section 303.2.2) shall be used to determine the impact of 

the On-site Power Production on the HERS Index. 

 

303.5  Operating Condition Assumptions 

 

303.5.1   All HERS providers shall estimate the annual purchased energy consumption for 

heating, cooling and hot water for both the Rated Home and the Reference Home using the 

following assumptionsï 

 

303.5.1.1   Where programmable offsets are available in the Rated Home, 2 
o
F temperature 

control point offsets with an 11 p.m. to 5:59 a.m. schedule for heating and a 9 a.m. to 2:59 

p.m. schedule for cooling, and with no offsets assumed for the Reference Home; 

 

303.5.1.2   When calculating annual purchased energy for cooling, internal latent gains 

assumed as 0.20 times sensible internal heat gains; 

 

303.5.1.3   The climatologically most representative TMY or equivalent climate data, which 

may be interpolated between climate sites if interpolation is established or approved by the 

accrediting body and consistent for all HERS providers operating within a state. 

 

303.5.1.4   Manufacturerôs Equipment Performance Ratings (e.g., HSPF, SEER, AFUE) shall 

be corrected for local climate conditions and mis-sizing of equipment.  To determine 

equipment mis-sizing, the capacity of heating and cooling vapor compression equipment 

shall be calculated in accordance with ACCA Manual J, Eighth Edition, ASHRAE 2001 

Handbook of Fundamentals, or an equivalent computation procedure, using the following 

assumptions: 

 

303.5.1.4.1    HERS Reference Home: 

 

303.5.1.4.1.1 Indoor temperatures shall be 75 F for cooling and 70 F for heating. 

 

303.5.1.4.1.2 Outdoor temperatures shall be the 99.0% and 1.0% design temperatures as 

published in the ASHRAE Handbook of Fundamentals for the city where the home is 

located or the most representative city for which design temperature data are available. 

 

 

303.5.1.4.1.3 Infiltration rate in air changes per hour (ach) shall be: 

(a) For summer:  1.2 * nL * W 

(b) For winter:  1.6 * nL * W 

(c) Where: nL = 0.48 

(d) W = Weather factor from W Tables in ASHRAE Standard 136 

 

303.5.1.4.1.4 Mechanical ventilation shall be zero. 

 

303.5.1.4.1.5 All windows shall have blinds/draperies that are positioned in a manner 

that gives an Internal Shade Coefficient (ISC) of 0.70 in the summer and an ISC of 0.85 
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in the winter.  These values are represented in ACCA Manual J Eighth Edition as ñdark 

closed blindsò in the summer and ñdark, fully drawn roller shadesò in the winter. 

 

303.5.1.4.1.6 Internal heat gains shall be 1,600 Btu/hr sensible for appliances plus 230 

Btu/hr sensible and 200 Btu/hr latent per occupant, with the number of occupants equal to 

the number of bedrooms plus one. 

 

303.5.1.4.1.7 Heat pump equipment shall be sized to equal the larger of the heating and 

cooling season calculations in accordance with these procedures. 

 

303.5.1.4.1.8 Systems shall be smaller than the size calculated using this procedure plus 

100 Btu/hr. 

 

303.5.1.4.2   The Rated Home: 

 

303.5.1.4.2.1 Indoor temperatures shall be 75 F for cooling and 70 F for heating. 

 

303.5.1.4.2.2 Outdoor temperatures shall be the 99.0% and 1.0% design temperatures as 

published in the ASHRAE Handbook of Fundamentals for the city where the home is 

located or the most representative city for which design temperature data are available. 

 

303.5.1.4.2.3 Infiltration rate shall be either the measured envelope leakage area 

converted to equivalent natural air changes per hour (ach,nat) or the default value derived 

above for the Reference Home modified as follows: 

(a) For summer:  either 1.2 * ach,nat or 1.2 * nL * W 

(b) For winter:  either 1.6 * ach,nat or 1.6 * nL * W 

(c) Where:  nL = 0.48 

(d) W = Weather factor from W Tables in ASHRAE Standard 136 

 

303.5.1.4.2.4 Mechanical ventilation shall only be included for systems that are 

controlled to run every hour or every time the HVAC system operates.  Standard 

bathroom and kitchen ventilation may not be considered as ventilation for sizing 

purposes. 

 

303.5.1.4.2.5 Combined infiltration and ventilation may not be less than the ventilation 

rates required by ASHRAE Standard 62.2-2004, nor greater than nL * W * 1.2 in summer 

and nL * W * 1.6 in winter. 

 

303.5.1.4.2.6 Windows shall include observed blinds/draperies.  For new homes, all 

windows shall assume blinds/draperies that are positioned in a manner that gives an 

Internal Shade Coefficient (ISC) of 0.70 in the summer and an ISC of 0.85 in the winter.  

(These values are represented in ACCA Manual J Eighth Edition as ñdark closed blindsò 

in the summer and ñdark fully drawn roller shadesò in the winter.)   

 

303.5.1.4.2.7 Internal heat gains shall be 1,600 Btu/hr sensible plus 230 Btu/hr sensible 

and 200 Btu/hr latent per occupant, with the number of occupants equal to the number of 

bedrooms plus one. 
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303.5.1.4.2.8 Heat pump equipment shall be sized to equal the larger of the heating and 

cooling season calculations in accordance with these procedures. 

 

303.5.1.4.2.9 To the degree that the installed equipment for the Rated Home exceeds 

properly sized equipment in accordance with the above procedures, the manufacturerôs 

equipment performance rating shall be reduced accordingly. 

 

303.5.1.5   For heat pumps and air conditioners where a detailed, hourly HVAC simulation is 

used to separately model the compressor and evaporator energy (including part-load 

performance), the back-up heating energy, the distribution fan or blower energy and crank 

case heating energy, the Manufacturerôs Equipment Performance Rating (HSPF and SEER) 

shall be modified as follows to represent the performance of the compressor and evaporator 

components alone:  HSPF, corr = HSPF, mfg / 0.582 and SEER, corr = SEER, mfg / 0.941.  

The energy uses of all components (i.e. compressor and distribution fan/blower; and crank 

case heater) shall then be added together to obtain the total energy uses for heating and 

cooling. 

 

303.5.1.6 For ground-loop and ground-water heat pumps, the Auxiliary Electric 

Consumption shall be determined as follows: 

 

GSHP Auxiliary Electric Consumption (kWh/yr) = GSHPpump + GSHPfan 

 

Where: 

GSHPpump in watts is the observed pump nameplate data (Volts *Amps) for all hours 

of heat pump operation.  Amps may be taken from nameplate as Run Load Amps 

(RLA) or Full Load Amps (FLA).  Alternatively, pumping energy that is measured 

on-site with a watt-hour meter, or using measured V*A may be substituted.  Such 

measured pumping energy may be further adjusted for on-site measured duty cycle 

during heat pump operation, when pumping is intermittent during continuous heat 

pump operation.   

GSHPfan: If ducts are attached to the system to deliver heating or cooling, the external fan 

energy in watts, GSHPfan = (air flow in CFM * 0.5 CFM per watt), shall be added for all 

hours of heat pump operation.  The air flow in CFM shall be (360 * rated cooling btu/h / 

12,000), where 360 is the air flow in CFM per ton (12 kbtu/h) of capacity 

 

303.5.1.7   Natural ventilation shall be assumed in both the Reference and Rated Homes 

during hours when natural ventilation will reduce annual cooling energy use.  

 

303.5.1.8   When a whole-house fan is present in the Rated Home, it shall operate during 

hours of favorable outdoor conditions, and no whole-house fan shall be assumed in the 

Reference Home. The fan energy associated with the whole-house fan shall be included in 

the normalized Energy Consumption for the Rated Homeôs cooling end-use (nEC_x). 

 

303.5.1.9   Local residential energy or utility rates thatï 

(a) Are revenue-based and include customer service and fuel charges; 

(b) Are updated at least annually; and 

(c) Are confirmed by the accrediting body. 
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303.6 Standardized Existing Home Retrofit Savings 

 

Standardized energy savings for existing home retrofits shall be determined by comparing a 

Baseline Home with an Improved Home in accordance with the provisions of this section. 

 

303.6.1 Baseline Home. The Baseline Home model for the purposes of determining the 

energy savings of an existing home retrofit shall be the original configuration of the existing 

home, including the full complement of lighting, appliances and residual miscellaneous 

energy use as specified by Tables 303.4.1.7.1(1) and 303.4.1.7.1(2). The energy use of these 

end uses in the Baseline Home shall be based on the original home configuration following 

the provision of Section 303.4.1.7.2. 

 

303.6.1.1 Where multiple appliances of the same type exist in the original configuration of 

the existing home, the same number of those appliance types shall be included in the 

Baseline Home model. 

 

303.6.1.2 Where a standard appliance as defined by Tables 303.4.1.7.1(1) and 

303.4.1.7.1(2) does not exist in the original configuration of the existing home, the standard 

default energy use and internal gains as specified by Table 303.4.1(3) for that appliance shall 

be included in the Baseline Home model. 

 

303.6.2 Improved Home. The improved home model for the purpose of determining the 

energy savings of an existing home retrofit shall be the existing homeôs configuration 

including all energy improvements to the original home and including the full complement of 

lighting, appliances and residual miscellaneous energy use contained in the home after all 

energy improvements have been implemented. 

 

303.6.2.1 Where an appliance has been upgraded but the existing appliance is not removed 

from the existing home property, both the new and existing appliance shall be included in the 

Improved Home model.
7
 

 

303.6.2.2 Where a standard appliance as defined by Tables 303.4.1.7.1(1) and 

303.4.1.7.1(2) does not exist in the improved configuration of the existing home, the standard 

default energy use and internal gains as specified by Table 303.4.1(3) for that appliance shall 

be included in the Improved Home model. 

 

303.6.2.3 Improvements in lighting and appliance energy use in the Improved Home model 

shall be calculated in accordance with Section 303.4.1.7.2. 

 

303.6.3 Standard Operating Conditions.  

 

303.6.3.1 Both the Baseline Home and Improved Home shall be configured and modeled in 

accordance with the Rated Home specifications of Table 303.4.1(1) except that the Baseline 

Home shall not violate the input constraints specified in Table 303.6.3(1) below. 

                                                 
7
 For example, if a refrigerator is upgraded to a more efficient model and the original refrigerator is kept on 

property for potential use as a second refrigerator; both refrigerators shall be included in the Improved Home 

energy model. 
































































































































































































































































