RESNET

Residenitial Energy Sewices Netwonk

2006 Mortgage Industry National
Home Energy Rating
Systems Standards

This document was developed by
RESNET and the National Association
of State Energy Officials.

Setting the STANDARD
for QUALITY

P. O. Box 4561 e Oceanside, CA 92052-4561 e http://resnet.us




2006 Mortgage Industry
National Home Energy
Rating Systems
Standards

These consensus Standards were developed by the
Residential Energy Services Network (RESNET)
asamended in accordance with Chapter 5
of these Standardand adopted by the
RESNET Board of Directors on
February9, 2012

Published by:

Residential Energy Services Network, Inc.
P.O. Box 4561

Oceanside, CA 92052561
http://resnet.us/

© Residential Energy Services Network, 2006 raghts reserved


http://resnet.us/

Table of Contents

(O 0 F= T o1 (=] o © 1 [T TSP TP TP PPPPPPPP 1
RESNET SEANUAITS......cooiiiiiiiiiiiiteres bbb eenet et e e ettt et e e eeaaaeeeesmamteeaeeaeaeeeeaesesaaaansnnneeeesesaanans 1
100 RESNET NATIONAL STANDARD FOR HME ENERGY RATINGS.........cccociiiiiiiiieevceeeeeeeeeee 1
101 GENERAL PROVISIONS . ..ottt emee e en e e beeee e 1
IO U 0T F PP PP P PP PPPPPPPPRPIN 1
O 2 Yoo o L= PRSP 1
102 ACCREDITATION CRITERIA. ... .ttt eeeee e e e e e e e e e s eaenseeeeeeeeeaeaaaaaaaaeaassammeaeaeaeeeens 1
102.1 Minimum Standards for Home Energy Rating Provider Accreditatian................cccoeeeeeeeeeennn. 1
103 RATING SOFTWARE ....oottiiiiiii ettt eees sttt e e e e annns s s st ssnnneeeaaeaeeeeas 5]
104 RATINGS PROVIDED FOR THIRIPARTY ENERGY EFFICIENCY PROGRAMS..........cccceeunnd
(O 0= T o1 (=] g Yo TSP TP PPPPPPPP 1
200 RESNET NATIONAL STANDARD FOR RATER TRAINING AND CERTIFICATION................ 1
201 GENERAL PROVISIONS . ... .ttt ieeessssseeeeeeeeereeeteeeaesamamsaseaaaaaaaaaaaeaesssssssammnaaeaaeesssssnnannns 1
P24 O It I U o0 1o PRSPPI 1
PO ot o LTRSS PP 1
202 DEFINITIONS AND ACRONYMS . ...ttt rees sttt enens bbb bbb e et e e e eaeaaeseenreeees 1
203 TRAINING AND EDUCATION COMMITTEE. ... .ttt mene e 1
203.1 RESNET Training and Education COMMILLEE. ..........uuuuiiiii i e ereeiae s e e e e e 1
204 ACCREDITED TRAINING PROVIDERS........outtiiiiiiiiiiiiisceeeteiieieei et a e e e aa e e e e e e e smmmnaaaaaeaaa e s e s e s s ennnnes 2
204.1 Requiremert for Accredited Home Energy Training Providers...........cccceeevvvvieeeie e, 2
205 HOME ENERGY RATINGS ... .ootitiiiiiiiiiii ettt e e e e s e s rmmme e e e e e e s s s s s asssneennsnssneeneees 3
205.1 Home Energy Rating Knowledge Base and SKills.Set...............oovviieiiiiiiieeecce v 3
205.2 Rating Field Inspector Knowledge and SKillS Sef...........cccooiiiiiimmmniiiiiiie e 11
205.3 Senior Certified Rater Knowledge and SKillS.Set.............oooviiiiiieiiiiiiieec v 11
205.4 Rater Specialty CertifiCatIQN. ...........ueiiiiiiiieii e ees e 12
206 MINIMUM COMPETENCIES........uutiiiiiiiiiiiiiii ettt e e e e e st e e e e e e e e e e e e e s e e s nnne e e s e n e 12
206.1 Minimum Rater Trainer COMPETENCIES. .......cciiiiiiiiiiiireee bbb eeeer s e e e e eeaeeaaeeeeas 12
207 CERTIFIED TRAINING. .....iiiittitiiiieeieieeeeiiteeeeie et ee e e e e e e e e e s seeeeeeeeeeeeaaaaaaaeaaeaassssmmraeaeeaeeeaessnsanns 13
207.1 Minimum Certified Training REQUITEMENLES...........uuuuiiiiiiiiiiireeiiiiiiieeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeens 13
208 EXAMINATIONS. .. oottt e eee s sttt e enaas st bbb et e ettt e e e e e e e e e e e emmeeeeeeeeeaaaaeeaaaeesssnsanne 13
0 T RO = 4 11110 I = 1T I = 11 = 13
209 PROFESSIONAL DEVELOPMENT FOR RATER TRAINERS........cctviiiiiiiiiiiieceeeeiieeeeeeee e 14
209.1 Rater Trainers annually shall complete a two hour RESNET roundtable ont eafoemation and
complete one of the folloWiNg aCtIVItIES:........uueiiii it 14
210 PROVIDER ACCREDITATION CRITERIA.....outtieieieiiee ettt a e vmmmr e e e e e e e e e e e e 14
P2 T o L @ | = = T 8 PP 15
(O aF= 1010 g I | £ = PP PP TP PP PPUPUPUPPPPP 1
300 NATIONAL ENERGY RATING TECHNICAL STANDARDS.........ccoiiiiiiiiiiiieiieees e 1
301 GENERAL PROVISIONS. ... ...ttt ieesttet et e e e e e e e e e s ammt e e e e aaaeaaa e e e e e s s s s s ssmnneaeeeeeeannnnnns 1
G0 It I T o 0 1= RSP 1
G0 ot o L= TPP 1
302 DEFINITIONS AND ACRONYMS.....oiiiiiiiiiiiiieiitrees st e e anass e eeeeeeaaaaeaaaeeeeeamees 1
303 TECHNICAL REQUIREMENTS ... .coiiiiiiiiie et e e e e e e e e amnreneees 1
G101 I8 A = 1] 0o TN o oo =T (U1 =SS 1
303.2 RAtiNg DELEIMINALION.......ccii ittt e eerebb bbb e e e e e eeess e et e e e e et e e e e e eeeeeeessmmmteeeeeeeeeeaeseaaaanns 2

Table of Contents i



L0 I TRC I - 1 o TN =T Lo OSSR 4

303.4 HERS Reference Home andtBd Home Configuration.................covvvvviiimeeeeeeee e e 7
303.5 Operating ConditioN ASSUMPLIONS. .......uuiiiiiiiiiiiieeeeeeee ettt e e e e e e e e e e e e s rmmme e e e e e e e e nnebeeeseeeeas 28
303.7 Projected and Confirmed RatiNGS..... ... eeee e e e e nnne s 33
303.8 MINIMUM RAEA FEALUIES.......cciiiiiiiiiiiiiiccce ettt a s e e e e e e e e e e e e eneeaaaeaeeeeeaees 34
303.9 Software RaAtiNG TOOIS........ccieieeeiiiiii e e e e erenr e e e e e e e e e e eaaeeeeaneeaaeeaaeeaaeaeeeess! 40
303.10 Innovative DeSigN REQUESL...........uuuiiiiiiiiiieeeiiiiiiiiriireeeeee e e e e e e emmmreeeeeeeeee e e e e e e e s s s ssnmnneeee e 40

(@ T o] (=] gl o 11 T PSRRI 1
400 NATIONAL STANDARD FOR BUILDER OPTION PACKAGES..........ccccccoiiiiiiiiiiieeee e 1
401 BACKGROUND......cciiiiiitiiiiiiieeeeeieeaiarbbbee e e e ettt aaaaeessaamtetttttetaaaaaaaaaaassaasammneaeessesasaaaanssssrbrbssnnnnns 1
O I R e 0T 1 PRSPPI 1
O S Yo o] o = PP UPPRTRPPN 1
402 DEFINITIONS. ..ottt eere e e et eanees st s e e et e e e e e e e e aaeeeemmseeeeeeeeaeeaaeeaaeesssssrnmnneeeeeas 1
403 ACCREDITATION CRITERIA. . ..ottt nes e 1
403.1 Minimum Standards for BOP Provider ACCreditation.............ccoouui i eeeeriiiniiiiien e eeeeeeeeeeeeneens 1
404 SUNSET PROVISION......oiiiiiiiiiitiiiitiesesasiebebbeeeee e e e e annsssssseeeeeeeeeaaaaaaeeasssmmmteeeaaaaaeaseeassssnnnnns 4
(04 0= T 1(=] o 1= PSSR PPPPPPPP 1
500 REVISION OF STANDARDS.......coiiiiitiitttiiiiieaeiibib bbbt ee e e e s ssasteeeeeeeeeeeeaaaeaaeaasssamamtaaeaeeaeaeeas 1
501 REVISIONS AND AMENDMENTS ... .ouuitiiiiiiiiiiiiiiescresteeieeeeeeeeeeaaaaaaaeeesammmreseeaaaaaaaeaaaaaasssnnsnnneees 1
501.1 PErOUIC REVIEBWS......ciiiiiiiiiiiiiiitt e ees st eenens bbb e ettt e e e e e e e e e e s smmteeeeeeeeaaaaeeeaaaassssnans 1
501.2 ChANGES 1N LW, ...ttt eee ettt eeet e e ettt e e e e e e e e e e e s smmmr e e e e e e e e e e e e e e e s e e e nannnnes 1
501.3 TEChNICAl INNOVALIONS. ... ..uuuiiiiiiiiiiiiiiitieeeiiiieeiie e e et e e e e e e s seer et e e aeaeaaeeaeaaaesssssssmmneeeeeaaesssaaaannnnes 1
501.4 ProposSals fOr CRANGE. .......coiiiiiiiiii it eeei bbbt e e eeeet et e ettt e e e e e e e e e e e e s ammme e e e e eaeeeaeeeeaaannns 1

(O T 0] (=] S DU PPUURRT 1
RESNET SETANOE@S........ccoiiiieieiiiiieiieimme ettt eee et s e s e e e e e e e e e s smanaa s s s e e e e eeaeaeeeeeeeeestnnneeeeeeeeeeees 1
600 RESNET NATIONAL STANDARD FOR SAMPLED RATINGS.......cuutiiiiiiiiiiiiiiecesieieeieeiee e 1
601 GENERAL PROVISIONS ... ...ttt ieee e ee e e e e e e s seesseeeseeaaaaaaaaaaaaaessssmmmeaeaaaeaeeeessnsnnns 1
G0 I o U] o T 1 = TP 1
o102 ot o =TT P PP PPPPPPPTTRN 1

602 DEFINITIONS AND ACRONYMS .. .ottt iemee e e e e bbb e e e e e e e anenreeeees 1
603 TECHNICAL REQUIREMENTS FOR SAMPLING........uutiiiiiiiiiiiii s et e e e e e e e ammmneaaaaa e 1
603.1 ComplianCe REQUIFEMENTS.......uuuieiiiiii e e e e ceeet e e s e e e e e e e e e e e et e e aeeesaeeeeeeeeeeeeeeeessstsssmnneeeeeesesnnnnes 1
603.2 Homes Eligible to be Sampled............ooo e 1
603.3 ANAIYSIS Of HOMES......euiii et e e e e e e aaaa s 1
603.4 Labeling Of HOMES. ..o ettt e et e e e et e e e e et et e e e e e e eeeeeeean 2
603.5 SamMPle Set Of HOMIEBS .....uuiiiii et e as 2
603.6 Application Of SAMPING .......coooi i e e e e eeer e e e e e e e eeaeas 2
603.7 SAMPHNG CONIIBL....uuuieiiiii et er e e e e e aaeaeaaas 3
603. 8 Mul tipl e ..AAddi.t.i.anal..Fai.l.ur.es.0. ... 3
603.9 Quality Assurance by Sampling ProViders..........cooooiiiiiiiceciiiie et 4

604 PROVIDER ACCREDITATION CRITERIA. . ..ottt 5
B05 EFFECTIVE DATES. ... . ittt eeeetii ettt ettt e e e e e e e e e aemt et e e e e aaeeeaaaessaas s mnneeeessaaannnnssseeseeneeen 6
605.1 QUANTY ASSUIBINCE. ... ..uuuiiiiiiiiiiieeeeieeetttbbbe et ettt e e e e e e e e e s seamt et ettt e eeeaeeeeaaasaasasammneeeeesssaasaannnnnsnnnnnes ] 6
605.2 Effective Date Of STaNAaArd.............eiiiiii e eeereee et e e eaeeee 6

(@4 0 F= 101 (= STV = TP 1
RESNET SEANUAITS. ... .ccoiiiiiiiiiiieie ettt ettt s s s e e e e e e e e e e eaaa e s e e e e e e eeaaeeeeeeeeestnnneeeeaaeeeeees 1
700 RESNET NATIONAL STANDARD FOR HOMENERGY AUDITS.....ovviiiiiiiiiieeeeeee e 1
701 GENERAL PROVISIONS ....coi it eeme ettt nees bbbttt et e e e e e e e e e emmmseseeeeeaaaaaeaeeeens 1

Table of Contents i



40 0 R U1 oo Lo PP PPPTTT 1

701.2 National Standard for Home ENergy AUILS...........oovvuiiiiiiiimmreeeeeeeetviss e e s eeesas e e e e e e eaa e 1
701.3 Relationship to Other StANUAIAS. ..........uuiiiiiiii e eeee e 1
701.4 Relationship tO STAtE LAM.........cceeieiei e eeee et e en s e e e e as 2
40 TR ot ] o =PRI 2
702 DEFINITIONS AND ACRONYMS ... .oiiiiiiiiiiiiiiiie ettt mnne e b e e e e nnne 2
703 HOME ENERGY AUDIT PROVIDER ACCREDITATION CRITERIA........ccccoiiiiiiieeeveeeeeeeeveee 2
703.1Minimum Standards for Home Energy Audit (HEA) Provider Accreditation..................c..veeee..... 2
704 NATIONAL HOME ENERGY AUDIT PROCEDURES.........cccooiiiiiiiiiiieeesnevviveesee e e s snnrenees 5
T04.1 HOME ENEIQY SUINVEBY. ...ttt eeme et rere e st e et e e e et e e e e mmmta e e et e e e eaa e e e ena s S
704.2 Building PerformanCe AUGIL.............uuiieiiiiiii et nnee e 8
704.3 Minimum Building Performance Audit Report Documentation...............ccovvvvimeeeeeeeeeeeeeeeeeeiiiiinnns 9
704.4 Comprehensive HERS RALNG.........oiiiiiiiiteeee i eees e e e et e e e e e e e e e ammr e e e e e e aeeees 10
705 REQUIRED SKILLS FOR CERTIFICATION....ccittitiiiiieiee e e e e 10

705.1 Minimum skills and knowledge base required to conduct a Professional Home Energy.Survéy
705.2 Minimum skills and knowledge base required for an individual to conduct a Building Performance

] o | PP 11
705.3 Minimum skills and knowledge base required for an individual to conducta.................c.cceee... 12
Comprehensive HERS RALNG.........oooiiiiiiii e ee et e e e eeee s e e e e e e e e e e e aeeens 12
706 GENERAL LIMITATIONS AND EXCLUSIONS......cottiiiiiiiiiieeeee et eeee e 12
4000 I 01 7= 4T OSSR 12
707 HOME ENERGY AUDIT TRAINING PROVIDER ACCREDITATION . ...ccvvviiiiiiiiieeiiiiiiieeee e 13
707.1 Requirements for Accredited HEAAINING ProVIAEIS.........coooiiiiiiiiiiceee e 13
708 MINIMUM HOME ENERGY AUDIT TRAINER COMPETENCIES............coooiiiiiiiieeee s 14
708.1 Required HEA Trainer COMPETENCLES........uuuuiiiiiiiiiiiieeetiiiiieeeeeee ittt e e e e e e e e e smmr e e e e e e e e e e e e e e s s s s nees 14
(@ gF=T o] (=1 gl =1 o ) SRS 1
L ST N L IS = o F= 1 o 1
(=T ()Y D = L= TSP 1
800 RESNET Standard for Performance Testing and Work Scope: Enclosure and Air Distribution Leakage
L= Lo USSP 1
801 BACKGIOUN. ......eiiiiiiiii i eeee oottt e eea bbbttt ettt e e e eaet e e e e ettt et e e e e e e e e e e e e e s s e e e aeeeeaeeas 1
802 Procedures for Building Enclosure Airtightness TeStING .............uvvvviiccreiiieeeeiice e 1
802.1 ONSITE INSPECTION PROWDCOL........uuuiiiiiiiiieiieeeieaesssrrsrseeeeeeeeeeesaaeesamamseseseesaaaaaaaaaasessssnsnnns 1
803 Onsite Inspection Procedures for Duct Leakage TeSHNG......cccoeeeeeeiiiiiieeeie e veene e 11
804 Onsite Inspection Procedures for ventilation air flow TESHNG ...........uuvuiiiiiiimeeiiiiiiiiiieereeeeee e 17
805 Work Scope and Combustion Safety ProCedUIES.............uvuuiiiiiiiieiieeiiiee s 19
806 GBS LEAKAGE TOSI...ceiiiiiiiiiiee ittt e ettt et ennna bbbttt e e e et e e e e e e eeenne e 20
807 Worst Case DepreSSUNZAtioN TESt........uuuuu i ceeereriiis s e e e e e eeeeree s e e e e e e e e e e e e e e e e e eeaenneaeaaaes 20
808 Carbon MONOXIAE TESTING........uuuuuiiiiiiiiiietieeeiittt et e et e e e e e e eeeee e e e et et e e e e e e e e e eeae s s s rmme e e e eeeeeaaaaaaaans 22
809 WOrk SCOPE fOr CONIFACIALS ... .ciiiiiiiiieeeeeeit et e e ettt e e e e e e et mmme e e e e e e e easaa e e e e esannneesssnaaaeeeeenen 24
Auditor Referenced STANAANS............uuuieiiiii s e e e s srrerss s s e e e e e e e e e e eeeeeeeeannneaeeaeeeeeeeeesnnnnes 26
Contractor Work Scope Referenced Standards............ooovvuiceeiii i e e 27
(O 0= 1 (=] g N1 L= OSSP PPPPPP 1
RESNET SEANUAITS. ... .ccoiiiiiiiiiiieie ettt ettt s s s e e e e e e e e e e eaaa e s e e e e e e eeaaeeeeeeeeestnnneeeeaaeeeeees 1
900 RESNET NATIONAL STANDARD FOR QUALITY ASSURANCE.............co i, 1
901 GENERAL PROVISIONS......cetiiiiiiiiiiiie ettt rmene e e e e e amees s e e eneee e 1
SO I U [ 0T L PP PP PP PPPPPPPPPPPPTRRN 1
902 DEFINITIONS AND ACRONYMS ... .uttiiiiiiiiiiiiiiiit s ceeetetet et e e e e e e e e e e e s s s s ssimmne e e e e e s s s s s sasnsssbeesenennnnnes 1

Table of Contents iii



903 RESNET QUALITY ASSURANCE REVIEW BACCREDITED PROVIDERS...........ccccvviiiiiinnnes 1

904 QUALITY ASSURANCE REQUIREMENTS FOR PROVIDERS.........ccuutiiiiiiiiiiieeeiiiiiieeeeeeeae e 2
907 QUALITY ASSURANCE AND ETHICS COMMITTEE.........cccoiiiiiieiiicieeee e 10
907.1 Committee MeMBEISNIP.......coiiiieee e e e e e e e e e e arrer e e e e e aaaaaees 10
907.2 Committee RESPONSIDIIITIES........cooiiiiieiii e eeeeaeeee e 10
907.3 Ethics and APpPeals COMMITEE. .........uuu s e e e e e e e e e e e aeeer s s e e e e e e e e e e e e e eeeeseeesnnneeeeeeees 11
908 ETHICS AND CONSUMER COMPLAINTS....coi i eeeiemee e eee e 11
908.1 Filing of EthiCS COMPIAINTS........iiiiiiie e eeeei e eeme e e eenenees 11
908.2 Investigaton of EthiCS COMPIAINTS ...ttt ieee e e e e e e 11
908.3 Filing of Consumer COMPIAINLS............oevuuiiueiiiimme e e e e e e e e e e e s amaennas 12
910 PROVIDER ACCREDITATION AND RENEWAL PROCESS.........cccooiiiiiiieeee e 13
910.1 National Registry of AcCredited PrOVIAEIS.........uuuiiiiiii e ceeeiie st teeee e e e e e e e e e e eeeee 13
910.2 Provider ACCreditation PrOCESS........uuuu i e e e eeeetitiieee s e e e e e e e e e e e e eneeaa s s e e e e e e e e eeeeeeeeeesnsannneeees 13
910.3 Accreditation RENEWAl PrOCESS...........uuiiiiiiiiiieaeiiiiiiiiiiiieeieeet e e e seese e et eee e e e e e e e e e e e e e s s s s s rmmneeee s 15
911 PROBATION, SUSPENSION, AND REVOCATION OF ACCREDIATIQON...........ccoeeeeeeieeen. 15
LS 8 I A o 1o 11 o PP PPPPRPPRP P 15
911.3 SUSPENSIOMREVOCALION.......ceeiiieiiiiiieeieeee e e e e e ee bbb b e e e e e et e e e e eees s seeeeeeeeeeeeeeas 16
911.4 Suspension/ReVoCation DUE PrOCESS.......cciieiiiiiiiiiieeeie et meme e 17
912 APPEALS PROCEDURES FOR NOGAPPROVAL OR RENEWAL OF APPLICATIONS,
PROBATION, SUSPENSION, OR REVOCATION.....ccttttiiiiiieeeiee et eees s 17
LS 0120t R o 1o (o) o U 17
S I Y o o 1= | 17
e o o O I LY D A I OSSP 19
Y o] o= T [5G A PSP 1
Y o] 01T 0o [ Q= AT TSR PPPPPPPPP 2
GLOSSARY OF TERMS ...ttt ettt e enens bbb bbb b e et e e e e e e e e e e e e ennee e 2

Table of Contents iv



RESNET

— . Setting the STANDARD
Revidential Energy Sowices Network 8 for QUALITY

Chapter One
RESNET Standards

100 RESNET NATIONAL STANDARD FOR HOME ENERGY RATING S
101 GENERAL PROVISIONS

101.1 Purpose

The purpose of these standards is to ensure that accurate and consistent home egergy ratin
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 companigshe private sector;

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

energy rating process.

Leaders in both the public and private sectors have identified the need for an accreditation
process for home energating 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 eneryg 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.

101.11 Relationship to State Law. These Standagecifically 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.

1012 Scope

This document sets otite 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
issuedby the Provider comply with all of the criteria by which the Provider was accredited.

Chapter One RESNET Standards, 2006 1-1



Home Energy Rating Providers shall be accredited in accordance with the Accreditation
Process specified in Chapter 9 of these Standards. A Home Energy Rating Pragider m
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 particlar organization.

102111 Have a QA Designee that oversees the
9 of these Standards and any specific QA requirements for other Provider categories
that may apply to a particular organization.

102.12 Rater Certifcation StandardsCertification 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 Providshall provide documentation that their
Raters meethe Rater certification provisions contained in Chapter Two of these
standards.

102.1.2.2 Performance evaluation of ability to perform accurate ratings.

102.1.2.2.1In order for a Rater Candidate to be certified as a Home Energy Rater,
they must stisfactorily completdwo (2) supervised ratingas part oRater training
anda minimum of thre€3) probationaryratingswithin twelve (L2) months of
successfully passing tidational Core Rater TesfA maximum of one (1) of the

three probationary ratys 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 Provider 6s dedbkestgractcegence
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:
102.1.23.1 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 RESNEAining and
Education Committee annually;

102.1.2.3.1.2 The Training and Education Committee shall identify areas of
Importance,

Chapter One RESNET Standards, 2006 1-2



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 attendanca &ESNET 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 Janyua, 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, Rateg Trai
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 Providerdés accreditation application .
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 thesstandards;

102.1.2.6.2 Provide accurate and fair ratings, field verification and diagnostic
testing;

102.1.26.3Comply with the RESNET Code of Ethi
Ethicso is posted on the RESNET website.
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 Providshall provide documentation with its
accreditation application that the energy rating software used to produce energy ratings is
properly licensed.

102.2.4 Mi ni mum Standards for Home Energy Ratin
Procedures must be viten and provide for the following:

102141Ratings from plans. I f the home ener
for ratings by from plans, the rating be labeled as from plans. Such ratings may be used

to demonstrate energy code compliance oggmmatic 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.

102.14.4 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 all ows waiver with advanced
Standard Disclosureo form adopted by the
compleed 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 locaed. Each form shall accurately reflect the proper disclosure for the home that it

is rated (i.e. it should, reflect the Rat
final rating is issued. For the purpose
emd oyer o includes any affiliate entities.

relationships may occur between the Rater
and/or homeowner and/or the marketplace in general, the rating Provider shall ensure
tha all disclosures are adequately address
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 Suspensioii 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 recordrfeach 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 maintairegistry 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 proa@d@ESNET 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 diagnosiésting 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 amum 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.D.1 A unique file reference with ID number;
102.1.4.10.2 Date of onsite 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:
102.1.4.10.7.1Time of sale rating;
102.1.4.10.7.2 Prehome improvement rating;
102.1.4.10.7.3Post home improvement rating; or
102.1.4.10.7.4Information only rating;
102.1.4.1B Address of Rated Home;
102.1.4.10.9 Home type;

102.1.4.10.10Floor 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 dated to determine the
rating;
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102.1.4.10.13In the four categories of heating, cooling, water heating and all other
uses, the:

102.1.4.10.13.1Estimated annual purchased energy consumption in total;
102.1.4.10.13.2Estimated annual purchased enecggsumption by fuel;
102.1.4.10.13.3Estimated annual energy costs in total; and
102.1.4.10.13.4Estimated 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 0-100 points scale and3+ 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:

102.1.4.10.16.1Homeowners authorization for the release of consumption
information by utility companies;

102.1.4.10.16.2Climate data site used for energy estimation;

102.1.4.10.16.3Any energy efficiency improvements made to the home and
date of completion.

102.1.411 Site data collection manual. All HERS Providers shall provide Raters
with a manual containing procedures for thesdge collection of data that are at a
minimum shall include the esite inspection procedures for minimum rated features
for new ancexisting 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
ratingsofivar e programs contained in the ANati onal
Programé 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 engineeatgprithms 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 newgsiwith 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 ratinglie®n 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 versiongordass 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 EEP6s, Home Energy
inspections, verifications and reportitigat 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 performlkof 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 documentatiare Wh

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 thiilrequirement.

An exception may be made in cases where port
verification or reporting process are completed by another company or individual who holds

the required training or certifications.

104.3 See Sectio% f or QA Requirements for EEPOS
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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 Rategtama
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 Relationsip to other Standards. These standards are a companion document to

the ANati onal Accreditation Procedures for

promulgated and maintained by the National Association of State Energy Officials

(NASEOQO) and the ResidentialEgey Ser vi ces Networ k (RESNET)

Home Energy Rating Technical Guidelinesbo
Both guidelines are recognized by the mortgage industry.

201.1.2 Relationship to State Law. These standards specificalbgreze 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 dppo 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
structual 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 Committelebghehaired

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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203.12 Responsibilities. ThRESNET Training ané&ducation Committeshall 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 accreditatioffee.
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 dischargeftiilowing 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.

204.1.1.1Hold the national core competengyestions of the national test administered by
RESNET in the strictest confidence.

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

204.1.1.2.1Historical records of all training scheésland curricula,

204.1.1.2.2Historical records of all training attendance records,

204.1.1.2.3Historical records of all examinations and individual examination results,
204.1.1.2.4Historical records of all certifications issued to any individuals
204.1.1.2.5Copies of the most u-date instructor presentation materials, training
manuals, user manuals, course handouts and any other training materials use for training

purposes,

204.1.1.2.6Copies of all current policies, standards, guidelares procedures in use by
the Training Provider.

204.1.1.3Maintain acceptable accounting practices, suitable to satisfy the requirements of
independent audit procedures.

204.1.1.4Maintain upto-date training materials and courseware and providedtegate
training facilities.
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204.1.1.5Maintain 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:

204.1.2.1The privilege to display the accreditation seal of the National Accreditation Body
on any publicationgjisplays, presentations or marketing materials published, authorized for
publication or otherwise issued by the Training Provider.

204.1.2.2The privilege to make and use any trademarked, copyrighted or otherwise
restricted materials other than the oatil core test developed by RESNET for marketing
Rater Training Courses or Training Providers or for recruiting Rater trainees, instructors or
trainers.

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

204.1.2.4The 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 $e
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 tieing 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 nationa test and other training
Provider written examinations and observations.
205.1.1.1Building Energy Performance.
205.1.1.1.1Basic energy principles.
205.1.1.1.1.1Energy terminology, units and conversions.
205.1.1.1.1.2Heat transfer princigls
205.1.1.1.1.2.1Conduction
205.1.1.1.1.2.1.1R-values & Uvalues

205.1.1.1.1.2.1.2JA concepts
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205.1.1.1.1.2.1.Farallel paths
205.1.1.1.1.2.2Convection
205.1.1.1.1.2.2.FFilm coefficients
205.1.1.1.1.2.2.Buoyancy
205.1.1.1.1.2.2.Forced air flows

205.1.1.1.1.2.Radiation

205.1.1.1.1.2.3.1Solar (absorptance + reflectance + transmittance = 1.0)

205.1.1.1.1.2.3.Far infrared (emittance = absorptance)
205.1.1.1.1.3Moisture Principles
205.1.1.1.1.3.1Properties
205.1.1.1.13.1.1 Dew point
205.1.1.1.1.3.1.Relative Humidity
205.1.1.1.1.3.1.Fvaporation & condensation
205.1.1.1.1.3.ZTransport Mechanisms
205.1.1.1.1.3.2.1Rain and ground water
205.1.1.1.1.3.2. Zapillary action
205.1.1.1.1.3.2.3Air transported
205.1.1.1.1.3.2.4/apor Diffusion
205.1.1.1.1.3.2.%vaporation and condensation
205.1.1.1.1.3.3mpacts
205.1.1.1.1.3.3.1ndoor Air Quality (IAQ)
205.1.1.1.1.3.3.Material and building durability
205.1.1.1.1.3.3.3Human comfort

205.1.1.11.3.3.4 Energy use
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205.1.1.1.1.4Air flow in buildings
205.1.1.1.1.4.1Pressure differentials and measurement techniques
205.1.1.1.1.4.2Mechanisms and drivers
205.1.1.1.1.4.3FEnergy and comfort implications
205.1.1.1.1.4.4Health & safety issue
205.1.1.1.2Heating, cooling, ventilation and hot water systems
205.1.1.1.2.1System types
205.1.1.1.2.1.1Direct-fired systems
205.1.1.1.2.1.2Condensing systems
205.1.1.1.2.1.3Heat pumps and air conditioning systems
205.1.1.1.2.1.3.7Air Source
205.1.1.1.2.1.3.25round Source
205.1.1.1.2.1.4Hydronic systems
205.1.1.1.2.1.5Combo systems
205.1.1.1.2.1.6Ductless systems
205.1.1.1.2.1.7Solar thermal systems
205.1.1.1.2.2Efficiency
205.1.1.1.2.2.1Measures of efficiency
205.11.1.2.2.2Determination of efficiency (nameplate, aggsed defaults, etc.)
205.1.1.1.2.3Sizing & design
205.1.1.1.2.3.1Impacts on energy use
205.1.1.1.2.3.2mpacts on humidity control
205.1.1.1.2.4Controls

205.1.1.1.2.4.1Standard thermosts
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205.1.1.1.2.4.2Programmable thermostats
205.1.1.1.2.4.3Vlulti-zone

205.1.1.1.2.5Distribution systems
205.1.1.1.2.5.1Duct types
205.1.1.1.2.5.Restricted returns

205.1.1.1.2.5.2.1Closed interior doors
205.1.1.1.2.5.2.Return ducts ahgrills

205.1.1.1.2.5.3 eakage

205.1.1.1.2.6Fresh air ventilation
205.1.1.1.2.6.1Supply, exhaust and balanced flow systems
205.1.1.1.2.6.2Heat exchange systems
205.1.1.1.2.6.%Fnergy/enthalpy exchange systems
205.1.1.1.56.4 Exchanger effiiency, fan power and duty cycle characteristics

205.1.1.1.2.7Renewable energy systems
205.1.1.1.2.7.1Active and passive space heating systems
205.1.1.1.2.7.2Solar hot water systems
205.1.1.1.2.7.3Photovoltaic systems
205.1.1.1.2.7.4Nind gereration

205.1.1.1.3Diagnostic testing procedures

205.1.1.1.3.1Building air tightness
205.1.1.1.3.1.IMultipoint pressure testing
205.1.1.1.3.1.2C, n, [Jp and R2

205.1.1.1.3.2Air distribution system air tightness

205.1.1.1.3.2.1Pressure pathreshold tests
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205.1.1.1.3.2.2Duct air leakage measurements
205.1.1.1.3.2.2.cfm25 _total
205.1.1.1.3.2.2.Z2fm25 out
205.1.1.1.3.2.3Pressure measurements
205.1.1.1.3.2.3.10perational (by home and its equipment)
205.1.1.1.3.2.3.2mposed (ly blower door, etc.)
205.1.1.1.3.2.4Air heat and moisture measurements
205.1.1.1.3.2.4.7Airflows
205.1.1.1.3.2.4.Zr'emperatures
205.1.1.1.3.2.4.Relative humidity

205.1.2 Identifying minimum rated features as defined in the National Home EiRatng
Technical Guidelines:

205.1.2.11dentify basic home construction types; ramifications of these for energy usage.
205.1.2.2Produce a scaled and dimensioned sketch of a home.

205.1.2.3ldentification of insulation defects and ability to aaat for them in energy
analysis tool inputs.

205.1.2.41dentify 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.
205.1.2.5Identifying potential building problems

205.1.2.5.1Health and safety concerns

205.1.2.5.2Building durability issues

205.1.2.5.3Potential comfort problems

205.1.2.5.4Possible elevated energy use

205.1.2.6Rating Procedures

205.1.2.6.1Understandingonstruction documents
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205.1.2.6.1.1 Building drawings
205.1.2.6.1.2Specifications
205.1.2.6.2Field data collection (including photo documentation)

205.1.2.6.2.1Physical measurements
205.1.2.6.2.1.1Completing scaled sketches
205.1.2.6.2.2 Measuring building dimensions
205.1.2.6.2.1.3Determining building orientations
205.1.2.6.2.1.4Measuring window overhang lengths and heights
205.1.2.6.2.1.5Determining roof slopes, gable heights, etc.
205.1.2.6.2.1.6Calculating gross and nateas and volumes.

205.1.2.6.2.2Energy feature documentation
205.1.2.6.2.2.1Energy Analysis (Software) tool data requirements
205.1.2.6.2.2.2Developing and using field inspection forms
205.1.2.6.2.2.30rganizing data entry procedures

205.1.2.&2.3 Characterizing envelope features
205.1.2.6.2.3.1Determining wall types
205.1.2.6.2.3.2Determining window and door types and characteristics

205.1.2.6.2.3.3Determining envelope insulation types, thickness, thermal
characteristics and weightasterage thermal values

205.1.2.6.2.3.4Determining duct system characteristics (duct types, insulation value,
location with respect to the thermal and air barrier)

205.1.2.6.2.4Equipment efficiencies determination
205.1.2.6.2.4.1Nameplate data
2051.2.6.2.4.2ARI and GAMA guides

205.1.2.6.2.4.3Age-based defaults
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205.1.2.6.2.4.4In situ measurements
205.1.2.6.2.5Performance testing
205.1.2.6.2.5.1Envelope leakage
205.1.2.6.2.5.2Air distribution system leakage
205.1.2.6.3Local climae impacts
205.1.2.6.3.1Major US climate zones
205.1.2.6.3.297.5% and 2.5% design conditions
205.1.2.6.3.3Cooling and heating design tradéfs
205.1.2.6.4Utility prices
205.1.2.6.4.1Revenuebased pricing
205.1.2.6.4.2Reliable sources
205.1.2.6.5Reports
205.1.2.6.5.1Minimum reporting requirements
205.1.2.6.5.2Improvement analysis
205.1.2.6.5.3Projected and confirmed ratings
205.1.2.7 Operating Procedures and Office Administration
205.1.2.7.1National guidelines and standard
205.1.2.7.1.1Accreditation Procedures
205.1.2.7.1.2Technical Guidelines
205.1.2.7.1.3Training & Certification Standards
205.1.2.7.2Understanding the Reference home and rating method
205.1.2.7.2.1Reference Home as defined in B.2 of the dizl Home Energy Rating
Techni cal Guidelines (ATwind home concept)
twin of the rated home, configured to a standard set of thermal performance

characteristics, from which the energy budget, that is the basis for esompas
derived. 0
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205.1.2.7.2.2HERS Score computation using the Normalized Modified Loads Rating
Method

205.1.2.7.3Uses of a Rating
205.1.2.7.3.1Builder assistance
205.1.2.7.3.1.1Cost effective building design assistance
205.1.2.7.3.1.2Qudity assurance assistance
205.1.2.7.3.1.Marketing
205.1.2.7.3.2Program qualifications
205.1.2.7.3.2.IEPAENERGY STAR®
205.1.2.7.3.2. 2tility
205.1.2.7.3.2.30ther
205.1.2.7.3.3Financing advantages
205.1.2.7.3.3.1Energy Efficient Mortgges (EEM)
205.1.2.7.3.3.2Energy Improvement Mortgages (EIM)
205.1.2.7.3.4Energy Code compliance
205.1.2.7.3.5Added appraisal value
205.1.2.7.3.6Consumer education
205.1.2.7.4Understanding real estate, financing and economic terminology
2051.2.7.5 Dealing with clients
205.1.2.7.5.1Understanding the busess aspects of being a energyeR
205.1.2.7.5.2Cultivating builder, banker and real estate partners.
205.1.2.7.5.3Knowing who the customer is.
205.1.2.7.5.4Providing excellenservice.

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

205.21 The following comprise a list of knowledge base and skills necessary to be certified
as a Rating Field Inspector:

205.2.1.1Completion of Ratig Field Inspector training by a RESNET acctediRater
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.

205.2.1.3A Rating Field Inspector shall pass the National Field Ingpetest administered
by RESNET. A candidate who passes the test must still comply with the training field
testing requirement.

205.2.1.4Upon passinghe RESNET National Rating Field Inspector Tds Rating Field

Inspection candidate shall complétee probationary inspections, including basic

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

compl eted twenty five ( DbdityAsarante Desigeedhallr at i ngs
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

205.31 The following @mprise a list of knowledge base and skills necessary to be certified
as a Senior Certified Rater

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

205.3.1.2Documentation having accurately completed ratings andmpeafoce tests of a
minimum of 25 homes.

205.3.1.3Certification in a minimum of two Rater Specialty Certifications.

205.3.1.4Demonstrate the ability to complete a rating and all required performance testing,
without the use of any reference makrin the presence of aaer trainer or Quality
Assurance Bsignee.

205.3.1.5Passing 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 Comrtiee 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
candidatecan 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

205.41 RESNET will fomallyrecognize Rt er s 6 opti onal specialty

independent programs in closely related fields of building perfocmaabove and beyond

R E S N E TaterscertiRication. In order to be recognized by RESNET the program must
submit an application deloped 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.

205.4.1.2The training and certification is conducted by competent and qualified instructors
in the prescribed field of instruction.

205.4.1.3The organization offering the certification shall have a credible training and testing
process as part of their cert#ition.

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

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

206 MINIMUM COMPETENCIES
206.1 Minimum Rater Train er Competencies

206.1.1 A Rater Training Provider shall maintain certified trainers demonstrating the
following skills:

206.1.1.1Mastery of the Home Energy Rating System knowledge base and skills set given
by Section 205.1 of this elpter. The certified trainers shall demonstrate these skills by
passing the RESNET National Rater Training Competency Test.

206.1.1.2 Ability to communicate effectivelwith adults in a training setting. This shiaé
demonstrated through completion af,a minimum, a sixteen (16) hdRESNET approved
adult education program.

206.1.1.2.1Rater trainers that are currently certified have three (3) yearsthe
effective date of this amendment to complete this traireqgirement.

206.1.1.3 Undersainding 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 communicatetthegelents.

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 examinatigreitieer 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 angroduct specification and nameplate information and/or determine through
field performance testing all input data regdi by home energy ratirspftware 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 fad 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 Enegy Rater as defined by Section 206.1.2, Minimum Rater Competencies, as given
above.

207.1.2 Successful completion ofdRer training requires that the Rater trainee pass a written
examination comprising, at a minimum, the RESNET National Core Compékenty
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 certiibicashall 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
undergone classroom training.

208.1.1.1 National core competency test. RESNET shall directly administer the National
Rater Training Competency Tide prospective Rter trainers seeking certification. The

Rater training Povider seeking accreditationahsubmit the names of certifiechker

trainers itintends to useand 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.

Chapter Two RESNET Standards, 2006 2-13



208.1.1.1.2 Overseen Y 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 atgletion of classroom
training or may be given in the form of a fAc
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 shalbmplete a two hour RESNET roundtable on current
information and complete one of the following activities:

209.1.1Document 12 hours of attendance at the RESNET Conference or
209.1.2Compl et e 12 hours of RESNET approved CE
209.1.3Instruct a minnum of ten (10) rater certification classes.
2092 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 Deasegs (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 mhimum 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
2111 Nationally accredited Home Energy RatiAgpvidersshall 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 additainang

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

Chapter Two RESNET Standards, 2006 2-15



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 provisiofshe 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
ANati onal Acdueeéeist &bromMobheo&e@aer gy Rating

Standard) and ANati onal Rater Training and

as promulgated and maintained by the Residential Energy Services Network (RESNET) and
recognized by the mtage 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 lawguwations 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 proposedgsitstructed or manufactured, singed
multi-family residential buildingshree stories or less in height excepting hotels and motels.
302 DEFINITIONS AND ACRONYMS

See Appenit B.

303 TECHNICAL REQUIREMENTS
303.1 Rating Procedures
303.1.1 To determine the energy rating of a home, all HERS providers shall

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, tebe-built home, follow the procedures set forth in Sec868.7
and303.80f these Standards to collect the datedsel 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 3@8#hese 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 includestimprovements sufficient to
consider interactions among improvement options.

303.1.1.5 If the Rated Home includes &ite Power Production (OPP), then OPP shall be
calculated as the gross electric power produced minus the Equivalent Electric Power of a
purchased fuels used to produce the electric power. The HERS Reference Home shall not
include Onsite 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 naturad tmoperate a higéfficiency fuel cell
system. Using these assumptions, OPP = 3.413 M@ Btu * 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 be

303.12.1 Based on the minimum rated features set forth in Se868r8of 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 thathlaeen certified for accuracy under Chapter 1,
Section 102.2 of these Standards (fiNati onal
Rating Systemso).

303.1.3 All HERS providers shall compare the estimates provided under Section 303.1.1 of
this Standardo determine the energy rating of the home and, if applicable, the energy rating
of the home with proposed conservation measures argit®Rower Production installed.

303.2 Rating Determination

303.2.1 HERS Index. The rating Index shall be a nuoarinteger 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 O (zero). Each integer value on
the scale shall represent a 1%mdin 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 ira 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 (hnMEUL) for heating,
cooling, and hot water using equation 1:

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

where:

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

computed using accredited simulation tools.

REUL = Reference Home End Use Loads (for heatingling or hot water) as

computed using accredited simulation tools.

NEC x=nor mal i zed Energy Consumption for Rated

including auxiliary electric consumptioogoling or hot water) as computed
using accredited simulation tools.

ECr=esti mated Energy Consumption f@r Refer

and where:

including auxiliary electric consumptioogoling or hot water) as computed
using accredited simulation tools.

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

where:

EC_x
including auxiliary electric consumptioogoling or hot water) as computed
using accredited simulation tools.

= estimated Ener gy Conusesifigrheatomggy f or t h

EEC x=Equi pment Efficiency Coefficient for th

EEC_x equals the energy consumption pet loaid in like units as the load, and

as derived from the Manufacturerods Equi
such thaEEC_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 systermand 1.00 for hot water systetjseeTable 303.4.1(1)
However, for detailed modeling of heating and cooling systems, DSE_r may
be less than 0.80 asresult 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 egabéqually to both the

Reference and the Rated Homes.

EEC r=Equi pment Efficiency Coefficient for th

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

and as deri ved fsEquipmantiPerforMmancelRatiagc(MEPR)e r 6
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 ratingswvhere the
coefficients 6adé and Ob6 are as defined
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Table303. 2. 2. Coefficient

Fuel type and End Use a b
Electric space heating 2.2561 0
Fossil fuel* space heating 1.0943 0.403(
Biomass space heating 0.8850 0.4047%
Electric air conditioning 3.8090 0
Electric water heating 0.9200 0
Fossil fLel* water heating 1.1877 1.013(C
*Such as natural gas, LP, fuel oil

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

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

where:

TnML = nMEULpeaT + NMEULcooL + NMEULKw + EUL A (MBtu/yr)

TRL = REULygat + REULcooL + REULyw + REUL A (MBtu/yr).

and where:

EUL.A = Rated Home end use loads for lighting, appliances and MELs as defined by
Section303.4.1.7.2, converted to MBtu/yr, where MBtu/yr = (kWh/yr)/293 or

(therms/yr)/10, as appropriate.

REUL_» = 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 Ral Home including all rated and roated energy
features where all fossil fuel site energy uses are converted to Equivalent
ElectricEnergyby multiplying them by the Reference Electricity Production

Efficiency of 40%

OPP = Onsite Power Produain 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 anglfigestars,

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 é =<500% and >40%
=<400and >301 e+ =<400% and >30%
=<300and >251 ee =<300% and >25%
=<250 and >201 eeée+ =<250% and >20%
=<200 and >151 eee =<200% and >15%
=<150 and >101 eee+ =<150% and >%
=<100 and >91 eeee =<0% and 9%
=<90and 86 egeee+ =<-10% and >14%
=<85and >71 eeeee =<-15% and 2%
=<70and >=0 eeeee+ =<-30% and >=100%

303.3.2 For each ring 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 determiden 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 enargg, 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 (fudtreet 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 caleulla¢ rating; and

303.3.29The foll owing statement in no | ess than
Standard Disclosure for this home is avail ab
wi || i nclude the Rat i rdghofemwomberder 6s mai |l i ng a

303.3.3 If ratings are conducted to evaluate energy saving improvements to thetheme,
following requirements will applyn addition to the information set forth undexc8on

303.3.2 of this Standard.

Chapter Three RESNET Standards, 2006 35



303.3.3.1 The annual energy sbsavings 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 EfficienMortgage (EEM), the most recent HERS reference home shtilebe

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
ImprovemenMortgage (EIM)the unimproved home shall be used as the baseline. For
savings calcul ati on s ,themngserarlayselecdanytrafereicE Mhmesas or E
the baseline.

303.3.32 The estimated monthly energy cost savings for the Rated honéeslegjual to
the annual energy cost savings divided by 12.

303.3.33 The Energy Value for the Rated hoKeeg.,present value of the energy cost
savings) shall be calculated as follows:

303.3.3.31 For Fannie Mae energy efficient mortgages the ptessue factor shall be
calculated as:
pvf =[1-(L+1)"/r

where:

pvf = present value factor
r = prevailing mortgage raté€., Assumed Rate)
n = weighted life of the measures (23 years)

To determine the Energy Value for the Ratedhe, the preent value factor (pvf) shall be
multiplied by the annual energypstsavings.

303.3.3.3 For Fannie Mae energy efficient mortgage productsptbeailing mortgage
rate(i.e.,Assumed Rate) shall be provided by RESNET annually from the information
provided by Fannie Mae.

303.3.3.33 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 calclated 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

t h e Dividitgage Letter9d 30, as posted on RESNETO6s web
http://www.natresnet.org/resources/lender/Ihandbook/hud 393m

303.3.35 Each rating report shall indie:
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
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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 applie to the fuel
type(s) used by the Rated horfsgper 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.g1993MEC, 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 refer e
2006 Mortgage Industry National Homes Energy Rating Systems
Standar dso

3.3.4 If a Projected Rating conductedder SectiorB03.71 of these Standards, the Rating
shall be prominently identified as a AProjec

303.3.5 For each rating conducted under these Standards, the following items are to be
prominently displayed on all reports and labels:

3033.5.1 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 beamglucted, 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.
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303.4.1.2 Residence Specifications. The HERS Referétmme 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 a&ea: same as Rated Hom
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 Hon1

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 Ratedrido
U-Factor: from Table 303.4.1(2)

Same as Rated Home
Same as Rated Home
Same as Rated Home

Ceilings: Type: wood frame Same as Rated Home
Gross area: same as Rated Hon Same as Rated Home
U-Factor: from Table 303.4.1(2)| Same as Rated Home
Roofs: Type: composition shingle on Same as Rated Home
wood sheathing
Gross area: same as Rated Hon Sameas Rated Home
Solar absorptance = 0.75 Values from Table 303.4.1.(4
shall be used to determine
solar absorptance except
where testlata are provided
for roof surface in accordanc
with ASTM methods E03,
C-1549, E1918, or CRRC
Method # 1.
Emittance = 0.90 Emittance values provided by
the roofing manufacturer in
accordance with ASTM C
1371 shall be used when
available. In cases where thg
appropride data are not
known, same as the Referen
Home.
Attics: Type: vented with aperture = 4ft| Same as Rated Home
per 300 ft ceiling area
Foundations: Type: same as Rated Home Sane as Rated Home

Gross Area: same as Rated Hor
U-Factor / Rvalue: from

Table303.4.1(2)

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 | Same as the Rated Hometb
aperture = 1ftper 150 ff of not less net free ventilatiol
crawlspace floor area. area than the Reference
Home unless an approved
U-factor: from Table 303.4.1(2) ground cover in accordan
for floors over unconditioned with IRC 408.1 is used, in
spaces which case, the same net
free ventilation area as the
Rated Home down to a
minimum net free vent are
of 1ft* per 1,500 ft of
crawlspace floor area.
Same as Rated Home
Doors: Area: 40 ft Same as Rated Home
Orientation: North Same as Rated Home
U-factor: same as fenestration | Same as Rated Home
from Table 303.4.1(2)
Glazing:® Total area” =18% of conditioned| Same as Rated Home
floor area
Orientation: equally distributed t¢ Same as Rated Home
four (4) cardinal compass
orientations (N,E,S,&W)
U-factor: from Table 303.4.1(2) | Same as Rated Home
SHGC: from Table 303.4.1(2) | Same as Rated Home
Interior shade coefficient: Same as HERS Reference
Summer = 0.70 Home®
Winter = 0.85
External shading: none Same as Rated Home
Skylights None Same as Rated Home
Thermally isolated None Same as Rated Home
sunrooms
Air exchange rate Specific Leakage Area (SLAY = | For residences that are not
0.00048 (assuming no energy | tested, the same as the
recovery) 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®but not less than 0.3}
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 exchangg
rate® combined with the
mechanical ventilation
rate” which shall nobe
less than 0.01 x CFA+ 7.5
X (Nbr+1) cfm

Mechanical ventilation:

None, except where a mechanicg
ventilation system is specified
by the Rated Home, in which
case:
Annual vent fan energy use:
kWh/yr = 0.03942*CFA+
29.565*(N,+1) (per dwelling
unit)

where:
CFA = conditioned floor areg
Npr =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.

Internal mass:

An internal massadr furniture and
contents of 8 pounds per squal
foot of floor area

Same as HERS Reference
Home, plus any additional
mass specifically designed
as a Thermal Storage
Element? but not integral
to the building envelope or
structure

Structural mass:

For masonry floor slabs, 80% of
floor area covered by-R carpet
and pad, and 20% of floor
directly exposed to room air

For masonry basement walls, sa
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 system$")

Fuel type: same as Rated Home
Efficiencies:
Electric: air source heat pump

with prevailing federal

Same as Rated Horfe

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 ga
boiler with prevailing federal
minimum efficiency

Capacity: sized in accordance
with Section 303.8..4 of this
Standard.

Same as Rated Home

Same as Rated Home

Same as Rated Home

Cooling system&”®

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 Horfie
Same as Rated Home

Same as Rated Home

Service water heating
systemd" ™

Fuel type: same as Rated Home

Efficiency: in accordance with
prevailing federal minimum
standards

Use (gal/day): 30*, + 10*Np,
where N, = number of
dwelling units

Tank temperature: 120 F

Same as Rated Horf{#&
Same as Rated Home

Same as HERS Reference
Home

Same as HERS Reference
Home

Thermal distribution
systems:

A thermal distributio system
efficiency (DSE) of 0.80 shall
be applied to both the heating
and cooling system efficiencie

As specified by Table
303.4.14), except when
tested in accordance with
ASHRAE Standard 152
2004, and then either
calculated through hourly
simulaton or calculated in
accordance with ASHRAE
Standard 152004

Thermostat

Type: manual

Temperature setpoints: cooling
temperature set poirt78F;
heating temperature set

point= 68 F

Type: Same as Rated Home

Temperature setpoints: same
as the HERS Refence
Home, except as required
by Section 303.5.1.2

Table 303.4.1(1) Notes:

(a)Glazing shall be defined as sunlighdnsmitting fenestration, including the area of sash,
curbing or other framing elements, that enclose conditioned space. Glazingsnitiadirea
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of sunlighttransmitting fenestration assemblies in walls bounding conditioned basements.
For doors where the sunligttansmitting opening is less than 50% of the door area, the
glazing area is the sunlight transmitting opening area shabé@ 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 rfattily attached homes the following
formula shall be used to determine tat@ndow area:
AF =0.18 X AFL x FA x F

where:

AF = Total fenestration area

AFL = Total floor area of directly conditioned space

FA = (Abovegrade thermal boundary gross wall area) / (akgraele boundary wall area +
0.5 x belowgrade boundary wall arga

F =1- 0.44* (Common Wall Area/ (abovegrade 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

Abovegrade thermal boundary wad 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 (i3 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 26.2liagqgn 40 (Shermarimsrud 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
theonstenspection protocol as specified in Appe
hourly calculations using the procedures given in the 2001 ASHRAE Handbook of

Fundamentals, Chapter 26, page 26.21, equation 40 (Sh&rmasrud model) or

calculations yieldig 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 o&ifemtals

page 26.24 in combhoateéovemwtiithat hewo Whododwei si
Handbook of Fundamentals, page 26.19 for intermittent mechanical ventilation.

(g)Thermal storage element shall mean a component not normally part of tise \flatis, 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 withiegtes 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 aajies 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 minimun 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 othreathair 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” ® (™ ¢

Rated Home Fuel Function Reference Home Device
Electric Heating 7.7 HSPF air source heat pump
Non-electric warm air Heating 78% AFUE gas furnace

furnace or space heater

Non-electric boiler Heating 80% AFUE gas boiler

Any type Cooling 13 SEER electric air conditioner
Biomass Sgtem"” Heating 63% Efficiency

Table 303.4.1(1)(a) Notes:

(1)Biomass fuel systems should & included in ratings when thaye considered

Asuppl emental systemso, i.e. where an aut oma
exists. Biomass syems 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 bi@nass fu

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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() For a Rated Home without a proposed heating systeheating 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 aRated 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 natorage type water heater, addllon storagdype 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-gallon storagaype 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 Certifieddtegehe
onsite inspection protocol as specified in

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

- g | ¢
gl 20 - & T £
s | 8. | #Q | & i s | 3 -
N =0, | > % S SS. | EL O
Q 5922 2 5t e 22 s 9
"(_U' 0 g Q 8 £ g’ Q = cC O e O o) =
= LS| ND = = Ss3F| & &3
= o Q5 =20 o) © S chH T 8 4
@) w o> O < @) LL LDOD m D 0n
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 0.085 0.082 0.047 0.360 0

4except| 4, 055 | 0030 | 0082 | 0047 | 0059 | 10,2 ft
Marine

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

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.

Chapter Three RESNET Standards, 2006 3-14

Al



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

lazed Fenesdtion

Unconditioned Spac

U-Factor

Frame Wall UFactor

Fenestration and
Opaque Door
ssembly SHGC
Slabon-Grade'®®
R-Value & Depth

U-Factor
Ceiling U-Factor

Basement Wall

Climate Zoné”
U-Factor©

Floor Over

G
A

a

Notes:

Non-fenestration UFactors shall be obtained from measurement, calculation, or a

approved source.
Climates zones shall be as specified by the 2004 Supplement to the Internationa
Energy Conservation Code.

c. For basements where the conditioned space boyicdarprises the basement walls.
d. R-5shall be added to the requiree/&®ue 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 Referencelomes®
End Use / Sensible Gains (Btu/day) | Latent Gains (Btu/day)
Component 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) 2,228 262 248 29
Range/Ove (gas)” 3,934 470 1,020 122
Clothes Dryer (elecy’ 661 188 73 21
Clothes Dryer (gasy’ 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” 3716 2,884

Notes for Teble 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 with
natural gadired appliance use (gas) values

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

temperaturelependentalues generated by the software where number of occupants

equals the number of bedrooms and oetiip are present in horié.5 hours per
day.
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Table 303.4.1(3. Default Distribution System Efficiencies for
Inspected System&

Forced Air Hydronic

Distribution System Configuration and Condition: Systems Systems®

Distribution system componentocated in

unconditioned space 0.80 0.95
Distribution systems entirely located in conditioned

spacd® 0.88 1.00
Proposed Areduced | eaka 0.96

system located in the conditioned sp4te
Proposed nr e ddstribution Bystenk a 0.88
with components located in the unconditioned sface
ADuctl es®d systems 1.00

Table 303.4.14) Notes:

(a)Default values given by this table are for distribution systems as rated, which meet
minimum IECC 2000 requiremgnfor 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 main 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.

(dPr oposed fir ed umeardsubstentakydegkefrée tasbk ledkdge 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
25Pasal across the entire system, including ¢t6&h
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 manufeer 6 s ai r
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 throughtéisting 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
airfl ows external to the manufacturerds air

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 1 0.92

303.4.1.3 All enclosure elements shall use framing fractions that are consisthrand
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

Frame Default
Enclosure Element Spacing Frame Fraction
(ino.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 "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 Insulaton 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 |, II, or Il in accordance with thesde inspection procedures of Agudix

A.

303.4.1.4.1 The HERS Reference Home enclosure elements shall be modeled assuming
Grade | insulation. Default values for Rated Home insulation that is not inspected
according to the procedures of Appendix A shall be in accordance with theeregois
of Grade |11 as given in Section 303.4.1. 4.
rating information.

Exceptions:
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(a)Modular and manufactured housing using IPIARliant Inspection Agent) inspections

may be substituted for the HERSpection. However, housing manufacturer shall include
RESNET insul ation inspection details and r
Primary I nspection Agency) packages submit
factory inspections.

€q
t e

St ructur al l nsul ated Panels (SIPG6s),  nsul @
i nsul ated manufactured assemblies. -Mamese t hat
based on reduced air leakage or other secondary effects may not benlystiek thermal

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

(c)A RESNETapproved, thireparty audited installer certification program may be
substituted under the conditions specified in the RESNET approvadgso

3034.142 nsul ati on Assessment: l nsul ated surf
modeled such that the insulatioavRlue within the cavity is considered at its measured

(for loose fill) or labeled value, including other adjustments sudom@pression, 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 thaceimsulation Rvalue 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 attractural 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 andycfi/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 BHRAE Fundamentals. In addition, the following accepted
conventions shall be used in modeling Rated Home insulation enclosures:

303.4.1.4.2.1nsulation that does not cover framing members shall not be modeled as if
it covers the framing. Insulated swé&s that have continuous insulation (i.e. rigid foam,
fibrous batts, loose fill, or sprayed insulation) covering the framing members shall be
assessed and moddlaccording to Section 303.4.2dd combined with the cavity
insulation, framing and other neaitals to determine the overall assemblydtue.

303.4.1.4.2.2Compression: for modeling purposes, the basalRe of fibrous

insulation that is compressed to less than its full rated thickness in a completely enclosed
cavity shall be assessed accordimghe manufacturer's documentation; in the absence of
such documentation, usevRlue correction factor (CF) for Compressed Batt or Blanket
from Manual J, 8th edition Table AR Section 7d.

303.4.1.4.2.3Where large areas of insulation that is missorghas a different RRalue

from the rest of an assembly exist, these areas shall be modeled with the apprepriate R
value and assembly description separately from the rest of the assembly. Insulation R
values may not be averaged according to coveragefoeaxample, 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.

303.4.1.4.2.4Steel framig in insulated assemblies: calculations for the overall thermal
propertiesof stedl r amed wal |l s, <ceilings and floors s
Design Guide for Exterior Walls, Publication FB805, American Iron and Steel

I nstitute; t froen 200ZASHRAE Mandbbo& af Bundamentals (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 nonelectric warm furnaces and netectric 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 boliler 170

Oil furnace 439 + 5.5*Capacity (kBtu/h)
Gas furnace 149 + 10.3*Capacity (kBtu/h)

303.4.1.7 Lighting, Appliancesand Miscellaneous Electric Loads (MELS)

303.4.1.7.1 HERS Reference Homé.ighting, appliance and miscellaneous electric
loads in the HERS Rerence 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:
6ad, 6bbé, and 06 cTable803&.1.v.141)anéTablepr ovi ded i
303.4.1.7.1(2)
CFA = conditioned floor area
Nbr = number of bedrooms

303.4.1.7.1.1 Electric Reference Home§Vhere the Rated Home has electric
appliances, the HERS Reference Home lighting, appliance and miscellanatsus loa
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 Equation Coefficients
Componeri? 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 homs with garages, an additional 100 kWh |
year shall be added to the HERS Reference home fi
garage lighting.

303.4.1.7.1.2 Reference Homes with Natural Gas Applianced/here the Rated

Home is equipped with natural gas cooking or clothes drying appbathe 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 Applianamds (therms/yr)
for HERS Reference Homes with gas appliances

End Use Equation Coefficient;
Componeri? a b o
Range/Oven (therms)] 22.6 2.7
Range/Oven (kWh) 22.6 2.7
Clothes Dryer (thermq 18.8 5.3
Clothes Dryer (kWh) 41 11.7

Table 303.4.1.72) Notes:
(a) Both the natural gas and the electric
components shall be included in determini
the HERS Reference Home annual energ
use for the above appliances.

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

100kwWh/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 VentilationWheremechanical ventilation is provided in
the Rated home, REUYh shall be modified for the Reference Home by adding
[0.03942*CFA + 29.565*(\N+1)] kWh/yr for ventilation fan operation, converted to
MBtu/yr, where MBtu/yr = (kWh/yr)/293.

303.4.1.7.1.5 Ceiling FansWhere ceiling fans are included in the Rated Home they
shall also be included in the Reference Home in a@ecme with the provisions of
Section 303.4.1.7.2.11 of this Standard.

303.4.1.7.2 Rated Homed-or Rated homes, the following procedures shall be used to
determine lighting, appliance and residual miscellaneous electric load energy
consumption.

303.4.17.2.1 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*qFF.)/3.7]*(445 + 0.8*CFA) + 0.2*(455 + 0.8*CFA) (Eq. 5)
where:
CFA = Conditioned floor area
gFRL = 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 tgs8 than 0.10 (10%).

(Informative Note: When gkF= 0.10 (10%), the above equation reduces to the
standard interior lighting equation okWh/yr = 455 + 0.8*CFA.)

For the purpose of adjusting the annual interior lighting energy consumption for
calculating the rating, EUls shall be adjusted OEUL,,, which shall be calculated as
the annual interior lighting energy use derived by tleegadures 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 meddify 100% of the
interior lightingDEUL,_ converted to Btu/day as followBEUL,_* 10°/ 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)*(3FFge) + 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, EUl4 shall be adjsted byDEULg,, 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 MBtukyhere 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 bestermined using equation 7:

kWh = 100*(:FFay) + 25*FFsL (Eq. 7)
where:
FFeL = Fraction of garage fixtures that are Qualifying Light Fixtures

For the purpose of adjusting the annual garage lighting energy consumption for
calculating the rating, EUlx shdl be adjusted bYp)EULg,, 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/yrgpnverted 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 RefrigeratorsRefrigerator energy use for the Rated Home shall be
detemined from either Refrigerator Energy Guide Labels or frombeged defaults
provided in Table 303.4.1.7.2.5(1).

Table 303.4.1.7.2.5(1) Agaeased Refrigerator Defaults

Refrigerator/Freezer Type Annual kWh Equation
Single-door refrigerator only (13.5*AV + 299)*VR
Singledoor 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 siddy-side freezer| (11.8*AV + 501)*VR

with TDI (16.3*AV + 527)*VR
Refrigerator wih 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 volun
+ 1.683*(freezer compartment volume)

TDI = Through the door ice

VR = Vintage Ratio from Table 303.4.1.7.2.5(2)
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Table 303.4.1.7.2.5(2) Ageased 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 * nominalvolume
Single door refrigerator/freez¢ 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, EULa shall be adjusted b9EULggr(c, which shallbe 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 refrigeratoDEULgr i converted to Btu/day as followWBEULgg s * 10°/ 365.

Internal gains shall not be modified for refrigerators located in unconditioned spaces
(e.g. unconditioned garages, etc.)

303.4.1.7.2.6 TelevisionsTelevision energy use in the Rated Home shall be the same
as television energy use in the HERS Reference Home and shall be calculated as
TVKkWh/yr = 413 + 69*Nbr, where Nbr is the number of tmmims in the Rated Home.

303.4.1.7.2.7 Range/OverRange/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. 12¢)
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 bdrooms

For the purpose of adjusting the annual Range/Oven energy consumption for
calculating the rating, EUls shall be adjusted HYEULRo, which shall be calculated

as the annual Range/Oven energy use derived by the procedures in this section minus
theannual 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 Homéasmadidified by
80% of the Range/OvebPEULgo converted to Btu/day as followBEULgo * 10°/ 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 andatép internal
gains
b) For gas Range/Ovens, 80% sensible internal gains and 20% latent internal gains.

303.4.1.7.2.8 Clothes DryersClothes 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*(CAPwW*4.08+0.24)) (Eq. 13)
where:
Nbr = Number of bedrooms in home
FU = Field Utilization factor =1.18 for timer contrads 1.04 for moisture
sensing
EFdry = Efficiency Factor of clothes dryer (Ibs dry clothes/kWbinfthe CEC
databasé or use followingelectric clothes dryedefault: 3.01
CAPw = Capacity of clothes washer(ft f r om t he manufactur et
CEC d%tabaser the EPA Energy Star websit®r use default of
2.874 f
MEF® = Modified Energy Factoof clothes washer from Energy Guide Label
or use default of 0.817
LER®' = 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 Hresult of Eq. 13)*3412*(#0.07)*(3.01/EFdryg)/100000 (Eg. 13a)
kWh/yr = (result of Eq. 13)*0.07*(3.01/EFdiy) (Eq. 13b)

! http://www.energy.caay/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 ratinglithes washer as it determines the amount of
moisture remaining in the clothes after the washer cycle is completed.
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where:
EFdry-g = Efficiency Factor for gas clothes dryer from the CEC dataloase
use the following gas clothes dryer default:72.6

For the purpose of adjusting the annual Clothes Dryer energy consumption for
calculating the rating, EUl, shall be adjusted OYEULp, which shall be calculated

as the annual Clothes Dryer energy use derived by the procedures in this section minus
theannual 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 thedRdome shall be modified

by 15% of the Cloths DrydPEULcp converted to Btu/day as followBEULcp * 10°/

365. Of this total amount, 90% shall be apportioned to sensible internal gains and 10%
to latent internal gains. Internal gains shall not be matiffie Clothes Dryers located

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

303.4.1.7.2.9 DishwasherdDishwasher 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 ( o) iimallehapeldgy)fordishwastetser us e
shall be calculated as follows:

PG Pdw = [(88.4+34.9*NDbr)*8.16- (88.4+34.9*Nbr)
*12/dWcap*(4.6415*(1/EF)- 1.9295)]/365 (Eq. 14b)

For the purpose of adjusting the annDahwasher energy consumption for calculating
the rating, EULa shall be adjusted AYEULpw, which shall be calculated as the
annual Dishwasher energy use derived by the procedures in this section minus the
annual Clothes Dishwasher energy use derivethlbbHERS 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:/lwwwl.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
hotwateruseltange shapb bBe 6eGPDI ated above.

For Dishwasher energy use, total internal gains in the Rated Home shall be modified by
60% of the DishwashdEULpy converted to Btu/day as followBEULpy * 108/

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

to latent internal gains.

303.4.1.7.2.10 Clothes Washer<lothes Washer annual energy use and daily hot
water use for the Rated Home shall be determined as follows.

Annual energy use shall be calculated usimgftiiowing equation:

kWh/yr = ((LER/392)-((LER*($/kWh) -AGC)/(21.9825*($/kWh)
- ($/therm))/392)*21.9825)*ACY (Eg. 15a)
where:
LER = Label Energy Rating (kWh/yr) from Energy Guide Label
$/kWh = Electric Rate from Energy Guide Label
AGC = Annual Gas Costdm 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 manufacurd s dat a
the CEC databa3eor the EPA Energy Star websfter use
default of 2.874 ft

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 * $/MVh - $/therm) / 392

For the purpose of adjusting the annual Clothes Washer energy consumption for
calculating the rating, EUlx shall be adjusted bOYEULc\, which shall be calculated

as the annual Clothes Washer energy use derived by the procedurgsattion

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) /&93

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

For the purpose of adjusting the daily @ter use for calculating the rating, the daily
hot water use change shall be calculated as the daily hot water use derived by the

® http://www.energy.ca.gov/appliances/database/excel_based_files/
5 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 energgey total internal gains in the Rated Home shall be
modified by 30% of the Clothes WasH# UL\ converted to Btu/day as follows:
DEULcw * 10°/ 365. Of this total amount, 90% shall be apportioned to sensible
internal gains and 10% to latent internal galngernal 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 _basest(ibthes Washers/

303.4.1.7.211 Ceiling Fans. If ceiling fans are included in the Rated home, they shall
also be included in the Reference horiée number of bedrooms plus one (Nbr+1)

ceiling fans shall be assumed in both the Reference Homéamhted Home. A daily
ceiling fan operating schedule equallt5full-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 duringdgbkng season, which may be
estimated to be all months with an average temperature greater tffan 83 cooling
thermostat (but not the heating thermostat) shall be set up By dBoth the Reference

and Rated Home during periods when ceiling faresassumed to operate.

The Reference Home shall usember of bedrooms plus one (Nbr&tandard Ceiling

Fans of 42.6 watts each. The Rated Home shall use the Labeled Ceiling Fan Standardized
Watts (LCFSW), also multiplied hyumber of bedrooms pluse (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 vafugsFSW, 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 Hdmaddition, annual

ceiling fan energy use, in MBtu/yr [(kWhry/293], for both the Rated and Reference
homes shall be added to the lighting and appliance end use loads (&WLREUL.A, as
appropriatg¢ as specified b¥Equation 2, Section 303.2.1 of tl@hapter.

303.4.1.7.2.12Mechanical Ventilation System Fans.If ventilation fans are present in
the Rated Home, EUl, shall be adjusted by adding total annual kWh energy
consumption of the ventilation system in the Rated Home, converted to MBtu/yg wher
MBtu/yr = (kWh/yr) / 293.
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303.4.1.8 If the Rated Home includes &ite Power Production, the Purchased Energy
Fraction for the Rated Home (see Section 303.2.2) shall be used to determine the impact of
the Onsite 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 assumptioris

303.5.11 Wher programmable offsets are available in the Rated Hofffetémperature
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;

303.5.12 When calculating annual purchased energy for cooling, internal latent gains
assumed as 0.20 times sensible internal heat gains;

303.5.13 The climatologically most representative TMY or equivalent climate data, which
may be interpolated between cliraaites if interpolation is established or approved by the
accrediting body and consistent for all HERS providers operating within a state.

303514 Manufacturerds Equi pment Perfor mance
be corrected for local cliate conditions and misizing of equipment. To determine
equipment missizing, 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, ar equivalent computation procedure, using the following
assumptions:

303.5.14.1 HERS Reference Home:
303.5.14.1.1 Indoor temperatures shall be 75 F for cooling and 70 F for heating.

303.5.14.1.2 Outdoor temperatures shall be the 99.0% and 1.0%rdesmperatures 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.

303.5.14.1.3 Infiltration rate in air changes per hour (ach)lsbe:
(@) 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

303.5.14.1.4 Mechanical ventilation shall be zero.

303.5.14.1.5 All windows shall have blinds/draperi#sat are positioned in a manner
that gives an Internal Shade Coefficient (ISC) of 0.70 in the summer and an ISC of 0.85

Chapter Three RESNET Standards, 2006 3-28
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303.5.14.1.6 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.

303.5.1.41.7 Heat pump equipment shall be sized to equal the larger of the heating and
cooling season calculations in accordance with these procedures.

303.5.1.41.8 Systems shall be smaller than the size calculated using this procedure plus
100 Btu/hr.

303.5.1.42 The Rated Home:
303.5.14.2.1 Indoor temperatures shall be 75 F for cooling and 70 F for heating.

303.5.1.42.2 Outdoor temperatures shall be the 99.0% and 1.0% design temperatures as
published in the ASHRAE Handbook of Fundamentals for the cityewtne home is
located or the most representative city for which design temperature data are available.

303.5.1.42.3 Infiltration rate shall be either the measured envelope leakage area
converted to equivalent natural air changes per hour (ach,naé defidwlt value derived
above for the Reference Home modified as follows:

(@) For summer: either 1.2 * ach,nator 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 Starai136

303.5.1.42.4 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
purpoes.

303.5.1.42.5 Combined infiltration and ventilation may not be less than the ventilation
rates required by ASHRAE Standard 62(04, nor greater than nL * W * 1.2 in summer
and nL* W * 1.6 in winter.

303.5.1.42.6 Windows shall include observed tdis/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 ACCAMankeiJght h Edi ti on as HAdar
in the summer and fidark fully drawn roll er

303.5.1.42.7 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 cfipants equal to the number of
bedrooms plus one.

Chapter Three RESNET Standards, 2006 3-29



303.5.1.42.8 Heat pump equipment shall be sized to equal the larger of the heating and
cooling season calculations in accordance with these procedures.

303.5.1.42.9 To the degree that the installed gauent for the Rated Home exceeds
properly sized equipment in accordance wi't
equipment performance rating shall be reduced accordingly.

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

used to separately model the compressor and evaporator energy (includioggart

performance), the baakp heating energy, the distribution fan or blower energy and crank

case heating energy, the Manuf(HSPRandSEER) s Equ i
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 ulistnitban/blower; and crank

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

cooling.

303.51.6 For groundioop and groundvater heat pumps, the Auxiliary Electric
Consumption shall be determined as follows:

GSHPAuxiliary Electric Consumption (kWh/yr) = GSH&p+ GSHRan

Where:

GSHR.umpin 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
onsite with a wathour meter, or using measured V*A may be substituted. Such
measured pumping energy may be further adjusted feitermeasured duty cycle
during heat pump operation, when pumping isrimittent during continuous heat

pump operation.

GSHRan: If ducts are attached to the system to deliver heating or cooling, the external fan
energy in watts, GSHR = (air flow in CFM * 0.5 CFM per watt), shall be added for all
hours of heat pump opéian. The air flow in CFM shall be (360 * rated cooling btu/h /
12,000), where 360 is the air flow in CH\r ton (12 kbtu/h) of capacity

303.5.17 Natural ventilation shall be assumed in both the Reference and Rated Homes
during hours when natural vidation will reduce annual cooling energy use.

303.5.18 When a wholehouse fan is present in the Rated Home, it shall operate during

hours of favorable outdoor conditions, and no whualase fan shall be assumed in the

Reference Home. The fan energsociated with the wheleouse fan shall be included in

the normali zed Energy Consump-tise@EC X).or t he Ra

303.5.19 Local residential energy or utility rates that

(a)Are revenuebased and include customer service antidoarges;
(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 Impved Home in accordance with the provisions of this section.

303.6.1 Baseline HomeThe Baseline Hommodelfor the purposes of determining the
energy savings of an existing home retrofit shall be the original configuration of the existing
home, including the ficomplement of lighting, appliances and residual miscellaneous
energy use as specified by Tables 303.4.1.7.1(1) and 303.4.1.THg2nergy use of these
end uses in thBaselineHomeshallbe based otheoriginal home configuration following

the provsion ofSection 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 Homenodel

303.6.1.2 Where a standard appliance as defingd ables 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 Baselitrdomemodel

303.6.2 Improved Home. The improved homenodelfor the purpose of determining the
energy savings of an existing home retrofit
including all energy improvements to the original home and including the full compleiment
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 upgrhdut the existing applianceriot removed
from the existing home property, bdtte new and existing appliance shall be included in the
Improved Homemodel’

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 energyse and internal gains as specified by Table 303.4.1(3) for that appliance shall
be included in the Improved Homeodel

303.6.2.3 Improvements in lighting and appliance energy use in the Improved Hauel
shall be calculated in acaance with Section 303.4.127.

303.6.3 Standard Operating Conditions.
303.6.3.1 Both the Baseline Home and Improved Home shall be configamédnodeledh

accordance with the Rated Honpeesifications of Table 303.4(1) except that the Baseline
Home shall not violate the input constraigpecifedin Table 303.6.3(1) below.

" 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.
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